MMHMCTEPCTBO HAYKH Y BBICIIIEIO OBPA30BAHMS POCCUMCKOW

GEJNEPATIHHA

(enepanbHOE roCcyIapCTBEHHOE aBTOHOMHOE 0GPA30BATE/BHOC YIPEKICHHE BRICIICTO

oOpazopanus

"CAHKT-IIETEPBYPI'CKHI TOCYJIAPCTBEHHbBI YHUBEPCUTET
ABPOKOCMMYECKOI'O [TPUBOPOCTPOEHMS"

Kadenpa Ne 32
YTBEPXIIAIO
PyxoBoauTesns 06pa3oBaTebHOMN IPOrpaMMBbl
K.T.H.,JI0IL.
(o b, Y. ) 3nane)
C.B. Conéusiit
m-)

«17% (espans 2025 ¢

PABOYASI TIPOTPAMMA JTUCLATIIIMHBI

«B0300HOBNAEMBIE H HETPANHLIHOHHBIC HCTOYHHKH JHEPIHH

(Hammenonane AHCUmmnimL)

Ko1 Hanpas/ieHHs NOAroTOBKH/
CreUHATLHOCTH

13.05.02

HanmeHoBaHHE HamnpaB/ICHHA
MOATOTOBKH/ CHIENHANEHOCTH

CrnenyaibHeIe IEKTPOMEXAHHICCKHE CHCTEMBI

HaumeHnoBanue DNEKTPOMEXAHMYECKHE CHCTEMBI CTICIMANIBHBIX YCTPOHCTE K
HanpaBJICHHOCTH u3eIIi
®opma obyuenus ouHas
lox mpuema 2025

Canxr-Ilerepbypr — 2025




Jlucr cornacosanus pabouei npo)-pamm IMUCLMATLTHHBI

[IporpamMmy cocrasu (a) // ;
Cr. npern. I \1-02.29 JLA. Boikos
(ROIKHOCTE, Y4. CTENCHb, 3BaHIE) (noanucs, )Sa'ra) (uHnumans, haMis)

ITporpamma ogoGpena Ha 3acenannu kadeapst Ne 32
«17» despans 2025 r, nporokos Ne 5

3aseryrommii kadeapoii Ne 32 %
LD 11.02.25C.B. Conénsiii

(yu. creneus, 3sanue) = (noanucs, nara) (uuuunanet, gaminmn)

3amecTHTeNb AMpeKTopa HHCTHTYTa Ne3 1o MeTomueckoit pabote

Cr. nperr. \1.02.25 H.B. Pemernnkosa

(AOMKHOCTD, Y4, CTENCHB, 38AHHE) (munumanst, Gamunus)



AHHOTaUs

Hucuunnuna «Bo300HOBIsieMble M HETPAIULMOHHbIE MCTOUYHUKH SHEPTHH» BXOIUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HaIpaBjeHUI0 ToAroToBku/ crnenuaibHOCcTH 13.05.02 «CrnenuaibHbie 3JEKTPOMEXaHUYSCKUE
CHUCTEMBI» HaIPaBICHHOCTH «DJEKTPOMEXaHUYECKUE CHUCTEMBbI CIIEHHAJIBHBIX YCTPOWUCTB U
usnenuit». Jucnumnnuna peanusyercs kadempoit «Ne32».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMIICTCHIIUN:

[IK-1 «CriocoOHOCTh MPUHMMATH Y4acTHUE B NMPOCKTUPOBAHUHU AIIEKTPOTEXHUYECKHUX U
ANIEKTPOIHEPIeTUUECKUX  YCTPOMCTB, CHEIHUAIBHBIX  JJCKTPOMEXAHMYECKUX CHCTEM B
COOTBETCTBUM C TEXHUYECKHM 33JlaHHEM U HOPMATHUBHO-TEXHHYECKON JOKYMEHTAIMEH,
coOroasi pa3MTUYHbBIE TEXHUYECKHE, YHEProd(HPEeKTUBHBIC U IKOJIOTHIECKIE TPEOOBAHUS)

[IK-2 «CnocoOHOCTh ydacTBOBaTh B KOHCTPYHPOBAHHM JJIEKTPOTEXHUYECKUX U
AJIEKTPOIHEPIETUUECKUX YCTPOUCTB, CIICHMAIBHBIX DJIEKTPOMEXaHUUECKUX CUCTEM

I[IK-5 «CnocoOHOCT, y4acTBOBaTh B  JKCIUTyaTallMM  dAJCKTPOTEXHUUYECKUX U
AJIEKTPOIHEPIETUUECKUX YCTPOUCTB, CIICHIMAIBHBIX SJIEKTPOMEXAHUUECKUX CUCTEM

CopepxaHue AUCHUIIIMHBI OXBATHIBAET KPYT BOIPOCOB, CBS3aHHBIX C (OPMUPOBAHHEM
3HAHUW  HOMEHKJIATYphl ~ OCHOBHOTO  JHEPreTHYECKOTO  O0OpYAOBaHHUS  YCTaHOBOK
HETPaIUIIMOHHON  DHEPreTUKH; TMOJATOTOBKOM  CTYyIEHTOB K Oyaymied  HHKeHEepHOU
JIeSATeTLHOCTH.

[IpenogaBanrie AMCHMIUIUHBI TpPEIyCMaTpUBAET CleAylomue (QOpMbl OpraHHU3aliH
y4eOHOro MpoIiecca: JICKINH, J1a00paTOpHBIC 3aHATHSI, CAMOCTOSTEIIbHAS paboTa CTYICHTOB.

[IporpaMMoil NUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a4ETa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUII.



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB OOYUEHHUS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
LlenssMu OCBOEHUSI AUCHUILTMHBI (MOIYJs) SIBISIOTCS: (POPMHUPOBAHUE 3HAHWUN HOMEHKIIATYPBI
OCHOBHOTO JHEPreTH4ecKOro o0OpyIOBaHUS YCTAHOBOK HETPAAUIIMOHHOM HHEPreTHUKHU;
MOJATrOTOBKA CTYJCHTOB K OyIylield WHKEHEPHOH NeATeNbHOCTH, CBSI3aHHOW C pa3paboTKou
TEOPETHYECKUX OCHOB, METOJIOB U TEXHUYECKHUX CPEICTB UCIIOIb30BAHMS COJIHEUHOM, BETPOBOH,
NPUIMBHOM, BOJIHOBOH, Fe0TepMaJIbHOM, OMO3HEPTUH, THIPOIHEPTUH.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTe/IbHbIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BBICILIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JODKEH 00J1aaTh CIeNYIOIUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHIMKATOPBl UX JTOCTUKEHUS NIPUBEACHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Kon u HanMeHoBaHMe HHANKATOPA
KOMITETCHITHT KOMITETCHIIH JTOCTHKCHHS] KOMIIETEHITUN

I1K-1 CrnocoOHOCTE
MPUHUMATH YYaCTHE B
[IPOCKTUPOBAHHUH
IIEKTPOTEXHUICCKUX U
AIIEKTPOIHEPIETHUCCKUX
YCTPOMCTB,
CIIEIHAIbHBIX

AIEKTPOMEXAHUUECKUX
[1K-1.3.1 3HaeT MeTOaUKY IPOBENCHUS
CHCTEM B COOTBETCTBUU

[TpodeccronanbHbie pacyueToB CXEM U IapaMeTPOB 3JIEMEHTOB
C TCXHUYCCKUM
KOMITETECHIHH 000pY/IOBaHUS; paCYETOB PEIKMUMOB PabOTHI

3aJ]aHUEM H .
00BbEKTOB MPO(heCCHOHATLHOM AESITEIIbHOCTH
HOpMaTUBHO-

TEXHUYECKON
JIOKYMEHTAIHEMH,
co0uro1ast pa3anyHbIe
TEXHUYCCKHE,
sHeprodhpekTUBHBIC U
HKOJIOTHYECKUE
TpeOOBaHUS

[TK-2 CnocobHOCTh
y4acTBOBATh B
KOHCTPYUPOBAHUU [1K-2.B.3 BnageeT HaBbIKaMU, HEOOXOAUMBIMH
ANEKTPOTEXHUYECKHUX U | JJIA CO3/IaHUsl, PEKOHCTPYKIIUU U

[Tpodeccuonanbuble
SJICKTPOSHCPICTUICCKUX | SKCILTyaTalluX SJICKTPOTEXHUYCCKUX U
KOMITETEHIIMH - N
YCTpPOMHCTB, AJIEKTPOIHEPTETUUECKUX YCTPOMCTB,
CII€aJIbHBIX CIICHHUAJIBHBIX JICKTPOMEXAaHHUYCCKUX CUCTEM
AIIEKTPOMEXAHNYECKUX
CHCTEM

ITK-5 Croco6HOCTh
y4acCTBOBATh B
[MpodeccnonanbHble | SKCILTyaTalluN
KOMIICTCHIINHU BHCKTpOTeXHI/I‘IeCKI/IX nu
AIIEKTPOIHEPTETHUECKUX
YCTPOWCTB,

I1K-5.3.1 3HaeT npaBuiia U HOpMaTUBHBIE
JIOKYMEHTHI 10 3KCIUTyaTalluu
AIIEKTPOTEXHUYECKOT0 000py10BaHUS




ClienuaJIbHBIX
SJICKTPOMCXAHUYICCKUX
CHCTEM

2. Mecro nucuurumnbl B cTpyktype Ol
JucuummHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
[P U3YYCHHUH CIETYIOIINX AUCIUILINH:
— DHepreTu4eckre COOPYKEHHs YCTAaHOBOK HETPAJAULIMOHHON U BO30OHOBISIEMOM SHEPTeTUKU
—  DJeKTpOIHEpPreTHKa
— DJeKTpUUYECKHEe CTAaHIIMU U TOJICTaHIIMH
— T'eorepmanbHas sHEpreTHka.

3HaHUSA, INOJYYCHHbICE IIpM HW3YYEHUM Marepuana JaHHOW JUCUUIUIMHBI, HMMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS IPU U3YYEHHUH APYTUX AUCUUILINH:

— o01as sHepreTrKa

—  DJIEKTPUYECKUE MAILIUHBI

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) MPEeCTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemkocTs Mo
Bun yuebnoii pabotbl Bcero ceMecTpam
No8
1 2 3

Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (dac) 17 17

npakTuueckue/ceMunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 74 74
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, udd. 3ay, | 3auer 3auer
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIECHBI B TabIUIIE 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Paznensl, TeMbI TUCTIUITITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 8
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Pazgen 1. OcHoBHOe »HepreTHdyeckoe 00OpYyIOBAaHHUE

THIPABINYECKUX u rHApOaKKyMyaupyromux| 4 4 15
anekTpoctaniuii. Mansie I'DC u mukpo-I'9C

Pasnen 2. OcHOBHOE »HepreTnyeckoe 5)60pyI[0BaHI/IC 4 4 15
MIPUIIUBHBIX M BOJHOBBIX 3JIEKTPOCTAHIINH.

Pazmen 3. OO6opyzoBanme [is Te€OTEPMAIBHOM 4 4 15
9HEpreTHKH. TemnoBbsie HaCOCH

Paznen 4. OcHoBHOe 3HepreTHdyeckoe 00OpYyIOBaHHUE 2 2 15

COJIHCYHBIX Y BETPOBBIX OHCPIOyCTAHOBOK

Paznen 5. OcHoBHOE o0opynoBaHue Ui
OUOPHEPTETUKH. TomnuBHbIe SMEMEHTHI| 3 3 14
TepMoaIEeKTPOreHepaTopsl.
HUroro B cemecTpe: 17 17 74
Utoro 17 0 17 0 74

IIpakThueckass IOATOTOBKA 3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIOJHEHHUH
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHKJIA

Howmep pazaena

Hazpanue u COACPIKAHUC Pa3acCIOB U TCM JICKIHMOHHBIX 3aHATHH

1

Tema 1. T'mapocunoBoe oGopynoanme ['DC. I'mapoTypOuHEI,
oOpaTMble W HACOCHBIE arperatbl TUAPOY370B. OCHOBHOE
ypaBHEHHE THAPOTYpOUHBI. KaBuTtamus B ruipoTypOnHax.

Conepxanne TteMbl: OOmMe MOHATHA O THIPOTYpOMHAX, HUX
mapameTrpax M IOKa3aTelsiX, CXeMaX TUAPOTYpOMHHBIX
YCTAaHOBOK M MX COCTaBisAtomMX. OCHOBHOE ypaBHEHHE
ruApoTypOuHbl. OCHOBHBIE BU/IBI U TUIIBI THIPOTYpOUH. MeTo bl
BbIOOpa U 00OCHOBaHMS OCHOBHBIX MapaMETPOB I'MJIpOarperaTon
I'DC. PerynupoBanue pacxoja rugpoTypous. Teopus nmonodus u
MOJICIMPOBAaHUSL U €€ WCIOJIb30BaHMS NPH MPOSKTHPOBAHUU U
OKCIUTyaTali TUApOoTypOuH. KaBuramus B ruIpoTypOMHAX u
MeToabl 00pbObl ¢ Hell. OOpaTHMble W HACOCHBIE arperarbl
TUIPOY3JIOB. O06o01eHHoe ompeiesieHue rapameTpoB
00paTUMBIX MaIIMH.

Tema 2. Mexanuueckoe 000py10BaHUE THIPOIIEKTPOCTAHIIUM.

Copnepxanne TeMbl: OCHOBHBIE 3aTBOPBI, aBAPUHHO-PEMOHTHBIE,
OBICTPOAECHCTBYIOIHE. PemoHTHBIE ~ 3aTBOpBHI. 3aTBOpHI
BOJIONIPUEMHUKOB. ~ 3aTBOpbl  TYpOMHHBIX  TPyOONPOBOIOB:
JUCKOBBIE, I1apoBble 3aTBOPbI. COpoyAepKUBAIOIINE PEIIETKU U
MEXAHU3MBI uX OUHCTKHU. [TonbeMHO-TpaHCTIOPTHOE
o0opysOBaHUE:  MOCTOBBIE  KpaHbl,  KO3JIOBbIE  KpPaHBI,
CTaHJapTHBIE TOJBEMHBIE MeXaHu3Mbl. C(CpeiacrBa  Majoi
MeXaHU3aIHH.

Tema 3. OCHOBHOE 3HEpPreTHYECKOoe O0OpYAOBAaHUE MAalbIX U
Mukpol 3C.




Conepxannie Tembl: OOMmas xapakTepUCTUKA W PAa3HOBUIHOCTH
Manbix ¥ MUKpo-I'DC. VYHHPUUUPOBAHHBIE SHEPreTUYECKUE
Moy Manbix ['DC. Buaesl ruapoarperaToB isi MajblX M
Mukpo - I'DC Pacuer TEXHHUKO-?KOHOMUYECKOTO IOTEHIIMAJA
BOJIOTOKA. Pacuer MOIIIHOCTH CBOOOHO-TIOTOYHBIX
TUIPOArperaTos.

Tema 4. OcHoBHOE dHEpreTrueckoe obopynoBanue [19C.

Conepxanne TemMbl: OcoOeHHOCTH KoMroHOBKH 3manmii [19C.
[lepcnekTHBHBIE pallOHBl M CXEMbl MCIIOJIB30BaHMs SHEPrUU
npwiuBoB. KoHctpykius 3panuiit I'DC ¢ KancyJabHbIMH
rugpoarperataMu.  OpTOroHajbHBIE  TYpOHMHBI,  OCHOBHBIE
PEeUMYIIeCTBAa OPTOTOHAILHON TYPOUHBI.

Tema 5. OcHOBHOE 3HEpreTUyecKkoe 0OOPYIOBAHHE BOJIHOBBIX
ANEKTPOCTAHIIUH.

CopnepxaHue TeMbl: DHEPrus U MOIIHOCTh BOJHBI. OCHOBHBIE
TUIIBI U CXEMBbI BOJIHOBBIX 3JiekTpocTaHiuil (BnOc). BonHosas
nomnaBkoBas ['DY. VerpoiicTtBa, oTcnexuBaromme Mpoduib
BOJIHBL: Kavaromiasics ytka Conrepa, ot Koxkepess.
Hcnonb3zoBanue KOJIEOTIOIIETOCS BOJSTHOTO cTonba:
OCUMWJUTUPYIOIIUN  BOIHBINA CTONO, MYIbCUPYIOUIMA BOJHBIN
ctond Macyasl. OO6OpynoOBaHME OKEaHHYECKHUX TEIJIOBBIX
anektpoctannuit OTIC.

Tema 6. Mertonsl BeIOOpa, pacueTa U 0OOCHOBAHUS OCHOBHBIX
napamerpos [19C u BnOC

Conepxxanue Tembl: Pacuer MOIIHOCTH NPWIMBHOTO MOJBEMA.
Karomnas  3ammra OT  2JIEKTPOXMMHYECKOHM  KOPPO3UHU.
OmnpeneneHre MOIIHOCTH THUJIPOTEHEPATOPOB. OHEPrus U
MOIIHOCTH BOJIHBI. OCHOBHBIE COOTHOIICHHUSI.

Tema 7. OcnoBHoe o6opynoBanue ['eoTOC.

Conepxanne TeMbl: TexHONOTHYECKas CXeMa OIHOKOHTYPHOU
['eoTOC u ee ocHOBHOE 060pya0BaHKE. TeXHONIOrHUECKas cXxema
nByxkoHTypHOU ['e0TOC u ee obopynoBanue. Bogoammuaunas
I'eoTOC. TypGoxomMmpeccopHbie reoTepMalIbHbIE
DHEProyCTaHOBKHA.  CXeMbl  YTHJIM3alMK  O0TpabOTaHHOTO
pabouero teruia ['eoTOC. [eiictByronme ['eoTOC Poccun u ux
MOIITHOCTH

Tema 8.  OcHOBHOe  JHEpreTMdyeckoe  0OOpYIOBaHHE
reoTepMabHOTO TeIUIOCHA0KEeHNUs. TerIoBbIe HACOCHI.

Conepxanue TEMBI: Cucremsl re0TepMajIbHOIO
TEIUIOCHA0KEHUs, METOJbl 3allUThl OT KOppo3uu. Mertozauka
pacdyera CHCTEMBI OTOIUIEHHsS IIOMELICHUN TIe0TepMalIbHOU
Bo10M. [IpuHIIMN paboThl U XapaKTEPUCTUKH TETIJIOBBIX HACOCOB.

Tema 9. OcHOBHOE 00OPYOBaHHE COJIHEYHBIX DIIEKTPOCTAHITUH.
OcHoBHOe 00OpYy/JIOBaHWE YCTAaHOBOK COJHEYHOTO  TEILIO
CHAOXKEeHUS.

Conepxxaane  TeMbl:  OOopymoBaHue I COJTHEYHOU
AIIEKTPOCTAHIINU OameHHoro tumna. Buasl konneHTparopoB. COC
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¢ comHeuynbiMH Tipyaamu. Cxema COC ¢ mnapauieabHbIM
TEIIOAKKYMYJISATOpOM. IIpuHIunuanpHas cxeMa adpOCTaTHOU
COJIHEUHON  DJEKTPOCTAHIIMM  C  TApoOBOM  TYpPOHMHOM.
dotosnekrpuueckue craniuu. Tumsl GpoTo- mpeobpazoBaTeneit u
ux KIIJI. Kocmuueckre conHeYHbIE CUCTEMBI.

Tema 10. OcHoBHOE 000pY/IOBaHNE BETPOBBIX YHEPTOYCTAHOBOK.

Conepxxanne  TeMbl:  dusmyeckue  OCHOBBI  Ipolecca
peoOpa3oBaHus HHEPrMM B BETPOIHEProyCTaHOBKaxX. Bujel
BOY wu obOmactb wux npumeHeHus. KOHCTpYKTHBHBIE
OCOOEHHOCTH U XapakTepucTuku BOY ¢ ropu3oHTaIbHONW OCHIO
BpaiieHusi. KOHCTpYKTUBHbIE OCOOCHHOCTM UM  OCHOBHBIE
xapakrepucTuku BOVY ¢ BepTUKaJbHOM OCBIO BpalllEHUS.
OcHOBHBIE Yy3JI0BbIe 4YacTH Kpbuibuato BOY. Koucrpykumum
pENYKTOpa U T€HEPATOPA, UX SHEPIETUUECKUE XapaKTEPUCTUKH.

Tema 11. OcHoBHOe oOOpymoOBaHUE mIJii OHMOIHEPTETUUYECKUX
YCTaHOBOK. TOTUIMBHBIC DJIEMEHTHI.

Copepxanne Ttembl: Kiaccubukanus buodY mno tumy
OHEPreTHYECKUX TMPOIECCOB, CBS3aHHBIX C TepepabOTKOM
oromaccel. OCHOBHBIE 3JIEMEHTBI TEXHOJIOTMUECKOTO TMpoIlecca,
WX DJHEPreTUYCCKUE XAapaKTEPUCTUKH W METOJbI HMX pacyeTa.
Bunaer GuopeakTopoB M HMX KOHCTPYKTHBHBIE OCOOCHHOCTH.
Craaguu nepepaboTku GHOMacchl B OMopeakTopax. Y CTPOHCTBO U
MIPUHIUIT JIEWCTBHUS TOIUIMBHOTO 3jeMeHTa. Pedopmunr. Buapl
TOTUIMBHBIX JICMEHTOB MIX TEXHUYCCKUE XAPAKTEPUCTUKH.

4.3. TlpakTtuueckue (CeMHHAPCKUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHYECKUX | TpPyJOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
No TpynoeMKocTb, | TpaKTUYECKON | pa3aena
HaumenoBanne 1abopatopHbIX padboT pyA - | TP pasil
/1 (gac) MOATOTOBKU, | JUCLIHMII
(gac) JIMHBI
Cemectp 8
Bcero 17




4.5. KypcoBoe nmpoeKTHpOoBaHKEe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosiTenbHON paboTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHUecKoro MmaTepuania
10 10
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3) 10 10
Brimonaenue pedepara (P) 10 10
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamaee 3ananue (J13) 10 10
KonTponbubie paboTel 3a04HNKOB (KP3) 10 10
IToaroroBka K MpoOMeEXyTOYHOU 14 14
atrecrauuu (I1A)
Bcero: 74 74

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUTSL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

KomiuecTso 3k3eMInIsipoB B
MIudp/
bubnuorpapuyeckas ccpuika oubmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

621.31 Xapuenko,  Hwukxomait  BacunbeBnu. | 15
X22 NuauBunyanbHbIe COJIHEUHBIE

ycranoBku [Tekcr] / H. B. Xapuenko. -

M. : Dueproatomusaar, 1991. - 208 c. :

puc., Tabn. - bubnmorp.: ¢. 206 - 207 (44

Ha3B.). - ISBN 5-283-00110-5 : 1.20 p.
621.38 baiiepc, T. 10
b18 20 KOHCTPYKIMH C  COJHEYHBIMH

anemenTamu [Tekct] = 20 selected soar

projects making photovoltaics work for

you / T. baiiepc ; mep. ¢ anrn. C. B.

CupopoB ; pen. M. M. Konryn. - M. :

Mup, 1988. - 197 c. : Tabu., puc., poro. -

ISBN 5-03-000407(pycck.). - ISBN 0-13-

934779-8(anr.) : 0.60 p.
620.9 P.B. T'opomoB ¢ coaBt. HerpamuimonHsie 25
I'70 U BO300HOBJISIEeMble MCTOYHUKH HEPrUH,
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l-oe w3n./Tomck: MU3n.  Tomckoro
[Tonurexuuueckoro yHusepcutera, 2009
r.

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb SIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue
651.33 DHepreTudeckoe 000pyA0BaHUE IJIsI UCIIOJIB30BAHUS HETPATUITMIOHHBIX
b18 1 BO30OHOBJISIEMBIX UCTOYHUKOB dHepruu / [Tox pex. B.1.

Buccapuonona. — M., 2004.-448 C. 32

694.24 AunxacoB A.b. I'eotepmanbHas sHepreTuka.- M.: @usmariur, 2008. —
b14 376 C.

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30oBaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOr0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun

n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)
JlexumoHHas ayiuTOpuUs 21-18
MynpTuMeanitHas TEKIMOHHAS ayIUTOPHUS 21-21

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISL TPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
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Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTallul

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOMpOCOB;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepun ouleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

Or1eHKa KOMITETEHIUN

XapakTepucThKa chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHa IIKaia PaKTep (bopvmp

— oOyuvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C MPAKTHICCKOM
JESITSIIbHOCTHIO HAIPABJICHMS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeIIMaTN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0Oyyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpascCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUs WIIK MHBIE MaTePUAITBI.
Bormpocs! (3agaun) nist sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

No mi/mm [Tepedyens BompocoB (3a1av) 115 IK3aMeHa
WHANKATOpa
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‘ Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bompocs! s 3adeta npeacraieHbl B Tadsmie 16.
Tabmuna 16 — Bonpocs! jis 3aueta

Ko
Ne mi/m [Tepeuens BOIIPOCOB IS 3a4eTa A
WHJUKATOpa
1 1. Buapl COJIHEUHBIX YCTAaHOBOK M UX KiaccuuKamus. 2. IIK-1.3.1

OcHOBHBIE IPUHIMIIBI PA0OTHI COTHEUHBIX 3HEPTOYCTAHOBOK.
3. OcHOBHBIE KOHCTPYKIIUH COTHEYHBIX 3JIEKTPOCTAHIINI
(C3C). 4. NoctrounctBa u Heaoctatku COC. 5. OcHOBHOE
000pyIOBaHUE ISl COTHEYHBIX AIICKTPOCTAHIINHA OAIEHHOTO
tuna. 6. CoHe4YHbIE KOHLIEHTPATOPbl. 7. KOHCTpyKIUS U
NPUHIMN JIeiicTBUS poTonpeoOpa3oBaTenei.

2 1. Knaccugukaius BO30OHOBIIEMBIX HCTOUHHUKOB YHEPTHUU. [IK-2.B.3
Mopaenb notpedbHOcTH 00mecTBa B 3uepruu. [lorennuan BUD,
3G HEKTUBHOCTH UCTIOIB30BAHUS PA3TUYHBIX UX BUIOB.
CpaBuenue xapakrepuctuk BUD u HUD.

2. Hayunble npuHIuns! ucnoiab3oBanus BUD: ananus,
BPEMEHHbBIE XapaKTEPUCTUKH, KAUeCTBO, KOMILJICKCHBIN MOAXO0/T
K IJIJAHUPOBAHUIO PHEPIeTUKH. TEeXHUUECKHE, COLUATbHO-
HSKOHOMMYECKHE U IKOJIOTUYECKHE MPOOIEMbI UCTIOIb30BaAHUS
BUD.

3. ConHeuyHOE U3ITyuyeHUE U ero XxapakrepucTuku. Obnactu
COJIHEYHOTO crekTpa. [Ipsimble 1yun 1 paccesHHOE U3ITy4YEHHUE.
O6myuennocts. [lapaukoBsiit a3gdext. [Tpubdopsr pst
W3MEPEHUS JIyUUCThIX TIOTOKOB.

4. HarpeBaHue BO/IbI COJTHEUHBIM U3Ty4eHUEM. THIIbI
COJIHEUHbIX HarpeBareneil. OTKphIThie HarpeBarenu. YepHble
pe3epByapsl. [IpoTounsie HarpeBarenu. CeneKTUBHbBIE
MOBEPXHOCTH. BakyyMMHupOBaHHBIC IPUEMHUKH.

5. Ilomorpesatenu BO3yxa, HCIONb3YIOIINE COTHEUYHYIO
sHepruto. CymminbHble KaMepbl. COTHEYHbIE OTOMUTENbHBIE
CUCTEMBI (ITaCCUBHBIE U aKTUBHBIE). COTHEUHBIE MPY/IBI.

6. CosHeUHAast YHEPTUS IS OXJIAKACHUS BO3TyXa.

3 1. dotornexTpuyeckas renepanus. PoTorneMeHThI U UX [1IK-4.3.1
XapaKTepUCTHKU. «DJIEKTPOHHBIN ra3z». Pabora BbIxoaa
ANEeKTpOHOB. [IpOBOAHNKY U NOIYTIPOBOIHUKH.
Bonpramrepnsie xapakrepucTtuku u reopetndeckuit KI1J]
KPEMHHEBOI OaTapeu.

2. TexHHUKO-PKOHOMUYecKue mpobaemsl co3aanus COC
paznuunbix TUnoB: HI'TO, HOD, OPI'D, K®J. Ux cpaBHeHUE
¢ TOC. Dronornueckue nociencraus cozganus COC.

3. Berposnepreruka. Betep u ero xapakrepuctuku. Cria
BeTpa. OnpeneneHne cpeAHed CKOPOCTH BETPA.
Knaccudukanms BeTpoyctaHoBOK. BeTposHepreTuieckuit
KaJacTp.

[lepeuenr TeM [N KypCOBOTO TMPOEKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ne n/mn ‘ [TprmepHBIii TepeueHb TeM ISl KYpCOBOTO MPOEKTUPOBAHMSI/BBINOIHEHUS ’
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KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6ymumia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne

[IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Kon
HHJ
HKaT
opa

|l = e e

d)

a)

c)
d)

Yto o3Hayaet TepMuH "B0300HOBIsIEMbIE HCTOYHHUKH dHEprun"?
B0300HOBIIsSIEMbIE HCTOYHUKH SHEPTUU —

3TO MPUPOJIHBIE PECYPCHI HIIN MTPOIIECCHI, KOTOPHIE TI0 YETI0BEUYESCKUM
MEpKaM SIBJISIFOTCS. HEMCUEPITAeMBIMH HITK BO30OHOBIISIFOTCS OBICTpee, ueM
pacxomyroTcsl.

B0300HOBIIsIEMbIE HICTOYHUKH SHEPTUU — 3TO HCTOYHHUKH, KOTOPHIC
WCIOJIB3YIOT JJISL TPOU3BOCTBA SHEPTUU CUIIBI IPUPOIBI, TAKKE KaK COJHIIE,
BETEp, BoAa U Oromacca.

Bo300HOBIsIeMbIE ICTOUHUKHU YHEPTUH — ITO HCTOUYHUKH,

KOTOpBIC HE BBIICIISAIOT BPEIHBIX BEIICCTB B aTMOC(EPY M HE CITIOCOOCTBYIOT
r1100aTbHOMY MOTEIUICHUIO.

B0300HOBIIsIEMbIE NICTOYHUKH SHEPTUU — 3TO HCTOYHHUKH, KOTOPHIC
00ecCIeunBarT HE3aBUCUMOCTh OT UMITOPTa KCKOIAEMOTO TOIINBA H
co37at0T pabouyue MecTa B peruoHax.

Kaxkue 3a1a4U peuiacT BHCAPCHUC BO306HOBJI$IGMBIX NCTOYHHUKOB 3HCPIUU B
OHEPIeTUKY CTPaHBI?

DHeproodecneyeHne: UCMoIb30BaHNe BO30OHOBIISIEMBIX HCTOYHUKOB
MO3BOJISIET 00ECTIEYUTh MOTPEOHOCTH B DIIEKTPOIHEPTUU U TETLIE.

DKOJIOTHS: CHI>KEHHE BEIOPOCOB MapHUKOBBIX Ia30B U IPYTMX BPEIHBIX BEIIEC
TB, YMEHBILICHUE 3aTPS3HEHUS OKPYKAIOIIEH Cpebl.

[TpomoBONBCTBHE: yIyUIIEHUE YCIOBHIA IS CETBCKOTO XO03SICTBA, CHUKEHUE
3aBHCHMOCTH OT UCKOMAeMOT0 TOILJINBA.

be3zonacHoOCTE: I[I/IBepCI/I(bI/IKaIII/ISI HUCTOYHHKOB SHCPIrur, CHUXKCHUC pHCKa IEPe
00€B B MOCTAaBKaX U aBapHil Ha AIEKTPOCTAHIIUSAX.

DKOHOMHYECKOE Pa3BUTHE: CO3/IJaHUE HOBBIX Pab0OYHMX MECT, CTUMYTUPOBAHUE
WHHOBAIIMI U TEXHOJOTHH B 00JIaCTH BO30OHOBIISIEMOI SHEPTETUKH.

ComnocTaBbTe TEXHOJIOIMH BO30OHOBIISIEMbIX HCTOYHUKOB SHEPTUH C UX
o0JacTIMH NPUMEHEHHUSL:

TexHonoruu:

O6nacTi NpUMEeHEeHUs:

ConHeunas 3HEprus

Harpes Bozb! A71s1 OBITOBBIX HYX/]I, OTOIUIEHHE JOMOB, IIPOU3BOICTBO AJIEKTPOD
HEPrUM JUI1 HEOOJBIINX HACEIEHHBIX MYHKTOB M aBTOHOMHBIX CHCTEM.
Berpsnas sneprus

BripaboTka 37eKTpo3Hepruu U OTJAIEHHBIX PaiioHOB, TJI€ HET I0CTYIa K TP
aJIMIIMOHHBIM HCTOYHUKAM SHEPIHH, a TAKXKe JIJISl IPOMBIIUIEHHBIX TPEIIPUST
Ui 1 hepMepCKUX XO35HCTB.

DHeprust BOJbI

K-
1.3.
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CTpouTENhCTBO TUAPOIICKTPOCTAHIINN /17151 00€CTICUeHUS dJIEKTPOIHEPTUEH K
PYIHBIX TOPOJOB U IIPOMBILICHHBIX IPEANPUATHN, a TAKKE IS pEryJIUPOBaH
Usl PEYHOT0 CTOKA U MPEJOTBPAIlCHUs HABOAHEHUN.

g) TeorepmanbHas SHEPrHs

h) OO6orpes XKUIBIX U KOMMEPYECKUX 3aHHU#, IPOU3BOICTBO JICKTPOIHEPTHH T
s OTAJIEHHBIX PaHOHOB U 00ECIICUCHUE TEIUIOM U TOPSYei BOAON TypUCTHYEC
KHX OOBEKTOB.

4. PaccraBbTe B IPaBUILHOM MOPSIIKE STAIbl CTPOUTEILCTBA
BETPOIHEPreTUYECKON YCTaHOBKU

a) IIpoexTupoBaHME U aHAIHU3 MECTHOCTH.

b) VYcranoeka ¢pyHmaMenTa v OAIIHH.

C) MoHTax reHeparopa M JOMacTeH.

d) TIMoakirodYeHue K HIEKTPOCETH U TECTUPOBAHUE CUCTEMBI.

e) Ilyckonanamgounbie pabOTHI U BBOJ B AKCILTyaTaI[HIO.

5. Berpossepreruka. Berep u ero xapakTepucTHUKHU.

1. Yro o3Hauaet TepmMuH "B0300HOBIIsIEMbIE HCTOYHUKH SHEPTrUu"? [K-

a) Bo0300HOBIIsIEMbIC UCTOYHUKH SHEPTUH — 2.B.
3TO MPHUPOAHBIE PECYPCHI UIIH MPOLIECCHI, KOTOPHIE M0 YETOBEYECKUM 3
MEpKaM SIBJISIIOTCS HEMCUEPIaeMbIMU HJIH BO30OHOBIIIOTCS OBICTpEE, UeM
pacxomyroTcs.

b) Bo0300HOBIsIEMbIE HCTOYHUKH SHEPTUH — ITO HCTOYHUKHU, KOTOPHIE
UCIOJIB3YIOT JJISL TPOU3BOCTBA SHEPTUU CUIIBI IPUPOIBI, TAKHE KAK COJHIIE,
BETEp, BoAa U Oromacca.

C) Bo0300HOBIIsIEMbIE HCTOUHUKH SHEPTUH — 3TO UCTOYHHKH,

KOTOPBIC HE BBIICIISAIOT BPEIHBIX BEHICCTB B aTMOC(EPY M HE CITIOCOOCTBYIOT
r1100aTbHOMY MOTEIUICHUIO.

d) Bo0300HOBIIIEMbIE HCTOYHUKH YHEPTUH — ITO UCTOUHUKHU, KOTOPBIC
o0ecrevnBaroT HE3aBUCUMOCTh OT UMIIOPTa UCKOMAeMOro TOILTMBA U
CO3/1a10T paboyrie MecTa B perHOHax.

2. Kaxkwe 3aaun pemiaeT BHEJIPEHNUE BO30OHOBIIIEMbIX HCTOYHUKOB YJHEPTHH B
SHEPIeTUKY CTPaHBI?

a) DHeproobecreuyeHue: UCIOIb30BaHHE BO30OHOBISIEMbBIX HCTOYHUKOB
MO3BOJISIET 00ECTIEYUTh MOTPEOHOCTH B DIIEKTPOIHEPTUH U TETLIE.

b) Dkonorus: cHIKEHHE BHIOPOCOB MAPHUKOBBIX TA30B U APYTUX BPEIHBIX BEIICC
TB, YMEHBIIIEHUE 3arPs3HEHUST OKPY>KAIOIICH CPEIbI.

c) IIpoaoBONBCTBHE: YIIyUIIEHHE YCIOBHIA IS CEIBCKOTO XO35HCTBA, CHIDKCHHE
3aBUCUMOCTH OT UCKOTAeMOT0 TOILIMBA.

d) BesomacHOCTh: AUBEPCUPHKAIINSI HCTOYHUKOB YHEPTUH, CHUKEHUE PHUCKA TTepe
00€B B MOCTABKax U aBapuil Ha AJIEKTPOCTAHIIUSIX.

e) DKOHOMHYECKOE Pa3BHUTHE: CO3aHUE HOBBIX Pa0OYHUX MECT, CTUMYJIHUPOBAHHUE
WHHOBAIIMA U TEXHOJIOTHI B 00JaCTH BO30OHOBIISIEMON SHEPTETUKH.

3. CormocTaBbTe TEXHOJIOTUH BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH € UX
00JacTIMH IPUMEHECHHUSL:

Texnonoruu:
OO6nacTu mpuMeHEeHUs:

a) CosHeuyHast SHEPTrHsI

b) Harpe Bojbl 715t OBITOBBIX HYK]I, OTOTUICHHE JOMOB, TPOU3BOJICTBO AJICKTPOd
HEPTrHUM JJIs1 HeOOJBITNX HACEIIEHHBIX MTyHKTOB M aBTOHOMHBIX CHCTEM.

C) Berpsinas sHeprus

14




d)

BripaboTka 35eKTposHepruu Afisi OTJANEHHBIX PalloHOB, II€ HET AOCTYMa K TP
aJUIIMOHHBIM UCTOYHUKAM SHEPTHH, a TAKXKE JIJIS1 TPOMBIIUICHHBIX TPEIPHUSIT
ui 1 HepMepCKUX XO035HUCTB.

e) DHeprus BOJbI

f) CTpouTenbCTBO THAPOIICKTPOCTAHIIUIA 11 00ECTICUCHHUS FIEKTPOIHEPTHEH K
PYIHBIX TOPOJIOB ¥ MPOMBIIINICHHBIX TPEIIPUITUN, a TAKKE IS PETyINPOBaH
Usl PEYHOr0 CTOKA U MPEJOTBPAIlCHUs HABOAHEHUN.

g) TeorepmanbHas SHEPrHs

h) OG6orpes KUIBIX U KOMMEPYECKUX 3aHHUH, IPOU3BOICTBO JICKTPOIHEPTHH T
s OTNAJIEHHBIX PaHOHOB U 00ECIICUCHUE TEIUIOM U TOPSYeid BOAOW TypUCTHYEC
KHX O0OBEKTOB.

4. PaccraBbTe B IPaBUJILHOM MOPSIIKE STAIbl CTPOUTEILCTBA
BETPOIHEPreTUUECKON YCTAaHOBKU

a) IIpoexTupoBaHHE U aHAIHU3 MECTHOCTH.

b) VYcranoeka GpyHmaMeHTa v OAIIHH.

C) MoHTax reHeparopa M JOMacTeH.

d) Tloakmro4eHue K HIEKTPOCETH U TECTUPOBAHUE CUCTEMBI.

e) Ilyckonamamgounbie pabOTHI U BBOJ B AKCILTyaTaI[HIO.

5. Berpoonepreruka. Betep u ero xapakTepuCTHKHU.

1. Yro o3Hauaet TepMuH "B0300HOBISIEMbIE HCTOUHUKH dHEPruun'? [K-

a) Bo0300HOBIIsIEMbIC UCTOYHHKH YHEPTUH — 4.3.
3TO MPHUPOAHBIE PECYPCHI UIIH MPOLIECCHI, KOTOPHIE M0 YETIOBEYECKUM 1
MEpKaM SIBJISIIOTCS HEUCUEPIaeMbIMHU WJIM BO30OHOBIIIOTCS OBICTpEE, UeM
pacxomyroTcs.

b) Bo300HOBIsIEMbIE HCTOYHUKH SHEPTUH — ITO HCTOYHUKHU, KOTOPHIE
UCIOJIB3YIOT JJISL TPOU3BOCTBA SHEPTUU CUIIBI IPUPOIBI, TAKHE KAK COJHIIE,
BETEp, BoAa U Oromacca.

C) Bo0300HOBIIsIEMbIE HCTOUHUKH SHEPTUH — 3TO UCTOYHHKH,

KOTOPBIE HE BBIICIISAIOT BPEIHBIX BEIIECTB B aTMOC(hEPy U HE CITOCOOCTBYIOT
rI100aTbHOMY MOTEIUICHHIO.

d) Bo300HOBIIIEMbIE HCTOYHUKH YHEPTUH — ITO UCTOUHUKHU, KOTOPBIC
o0ecrnevnBaroT HE3aBUCUMOCTh OT UMITOPTa UCKOMAeMOro TOTLTUBA U
CO3/1a10T paboyrie MecTa B perHOHax.

2. Kaxkwe 3aaun pemiaeT BHEJIPEHNUE BO30OHOBIIIEMbIX HCTOYHUKOB YJHEPTHH B
OHEPTEeTUKY CTPAHBI?

a) DHeproobecrieyeHnEe: UCIOIb30BaHUE BO30OOHOBIISIEMBIX HCTOYHUKOB
MO3BOJISIET 00ECTICUUTDh MOTPEOHOCTH B AIEKTPOIHEPTHH U TEILIE.

b) Dxosorus: CHUXKEHUE BEIOPOCOB MAPHUKOBBIX TA30B U IPYTUX BPEIAHBIX BEIIEC
TB, YMEHBIIIEHUE 3arPs3HEHUST OKPYKAIOIICH CPEIbI.

c) IIpoaoBONBCTBHE: YIIyUIIEHHE YCIOBHIA IS CEIbCKOTO XO35HCTBA, CHIDKCHHE
3aBUCUMOCTH OT MCKOTIAeMOT0 TOILJIMBA.

d) BeszomacHOCTb: quBepcUUKAINS HCTOYHUKOB SHEPTHU, CHIDKCHHUE PUCKA TIepe
00€B B MIOCTABKax M aBapUil Ha DJICKTPOCTAHITUSIX.

e) DKOHOMHYECKOE pa3BHTHE: CO3JJaHHE HOBBIX pa00YHMX MECT, CTUMYJITHPOBAHUE
WHHOBAIIMA W TEXHOJIOTHI B 00JaCTH BO30OHOBIISIEMON SHEPTETHKH.

3. ComocTaBbTe TEXHOJOTUU BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH C UX

00JIaCTSIMU [IPUMEHEHUS:
Texuomoruu:
OO6nacTi mpuMEHEHUsI:
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a) ConHe4Has SHEPrus

b) Harpe Bojbl 1715t OBITOBBIX HYXK]I, OTOTLICHHE JOMOB, TPOU3BOJICTBO AJICKTPOd
HEpruu AJis HeOONbIINX HACEIEHHBIX ITYHKTOB M aBTOHOMHBIX CHUCTEM.

C) BerpsiHas sneprus

d) BsipaboTKa 371€KTPO3HEPIHH IS OTIAIEHHBIX PAOHOB, IIe HET JOCTYIA K TP
aIMIIMOHHBIM UCTOYHUKAM DHEPTHH, & TAKXKE JIJIS IIPOMBIIIUICHHBIX TIPEIITPUST
ui 1 HepMepCKHUX XO35HUCTB.

e) DHeprus BOJbI

f) CTpouTenbCTBO THAPOIICKTPOCTAHIIUI 151 00ECTICUCHHUS FIEKTPOIHEPTHEH K
PYIHBIX TOPOJIOB ¥ MPOMBIIINICHHBIX TPEIIPUITUN, a TAKKE IS PETyINPOBaH
Usl PEYHOr0 CTOKa U MPEJOTBPAIlCHUs HABOJHEHUN.

g) TeorepmanbHas SHEPrHs

h) OO6orpes KUIBIX U KOMMEPYECKUX 3aHHU#, IPOU3BOICTBO JICKTPOIHEPTHH JIJT
s OTNAJIEHHBIX PaHOHOB U 00ECIICUCHUE TEIUIOM U TOPSYei BOAON TypUCTHYEC
KHX O0OBEKTOB.

4. PaccTaBbTe B MPABUIHLHOM MOPSIKE ITAIBI CTPOUTEILCTBA
BETPOIHEPreTUUECKON YCTAaHOBKU

a) IlpoekTupoBaHUE U aHAIN3 MECTHOCTH.

b) VYcranoBka GpyHmaMeHTa U OALTHH.

C) MoHTax reHepaTropa H JOIMacTeH.

d) TMoxkmroYeHHE K 3JESKTPOCETH M TECTUPOBAHUE CUCTEMBI.

e) IlyckonanamouHbie pabOThI U BBO B 3KCILTyaTaIHIoO.

5. Berposnepreruka. Betep u ero XxapakTepUCTUKH.

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyIOIMIMX MOPSJOK U HPOUEAYPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. MeTtoauueckre yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJeM JIUCHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MpOOJEeMBbl, JaeT ILEeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[IragupyeMble Pe3YIbTATEI IIPH OCBOCHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa;
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— IIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)XJ10i KOHKPETHOH TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOATEIIBHOIO TBOPYECKOTO MBIILIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHOM paboThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKaIINe TO/bl;

— Hay4yuTbhCS METOJUYECKH 0OpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOXKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIeKUMOHHBI MaTepHUa’d MOJXKET COIPOBOXKAATHCS JIEMOHCTpAalMed  ClIalioB U
UCTOJIB30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX PUMEHEHHS OTJENIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuaa:

1.1. TpanuuuOHHBIE U HETPAJULIMOHHBIE HCTOYHUKHU SHEPTUU

1.2. 3anace! ¥ pecypcbl HCTOYHUKOB YHEPIHH.

2.1. ITpo6aeMbl UCHIOIB30BAHUS TPATUIIMOHHBIX HICTOUHUKOB SHEPTUU

2.2. ITpo6aeMbl HCHIOIb30BAHUS HETPAIULIIMOHHBIX HCTOYHUKOB SHEPTUU

2.3. MecTo HeTpaAuLIMOHHBIX HCTOYHUKOB SHEPIHH B YJOBJIETBOPEHUH YHEPT€THUECKUX
HOTpeOHOCTEN uenoBeKa

3.1. DHepreTuueckue XapaKTePUCTHUKH COTHEUHOTO U3Ty4eHUs

3.2. ®usnueckue OCHOBBI ITpoliecca Mpeodpa30BaHMs SFHEPIUU COTHEYHOTO U3TyUSHHUS B TEIJIO
3.3. ConHeuHble KOJUIEKTOPBI. THITBI, IPUHIMITBI AEHCTBUS U METOIbI pacyeTra

4.1. TeruioBbIe CONHEYHBIE AIEKTPOCTAHIMU

4.2. ®oTORAEKTPUYIECKOE TPEOOPa30BaHUE YHEPTUN COTHEUHOTO M3ITYIEHUS

4.3. KoHLIEHTpaTOphl U CUCTEMBI CIICKEHUS

5.1. YCcTpoHCTBO 3eKTpOCTaHIMN

5.2. PacueT cHUCTEeMHBIX BETPOAJIEKTPOCTAHIINN

5.3. PacueT aBTOHOMHBIX BETPO3JIEKTPOCTAHLINI

5.4. MeTo1bl MacCOBBIX PacYe€TOB aBTOHOMHBIX BETPONIEKTPOCTAHIINH

11.2. Metoauueckue yKazaHus JUIsl 00y4aroMXCs 110 Y4acTHIO B CEMUHapax

OCHOBHOH T1eJIBbIO JUIsI O0YYaIOIIerocs SIBISIETCA CUCTeMAaTu3alus U 0000IIeHe 3HaHU!
no wu3yyaeMoil Teme, paszzneny, (QopMHUpOBaHHME YMEHHs paboTaTh C JIOMOJHUTEIBHBIMU
MCTOYHUKAMU HMH(OpMAalMK, COMOCTaBIATh M CPaBHMBATh TOYKHM 3PEHMS, KOHCIEKTHPOBATh
IIPOYMTAHHOE, BBICKA3bIBATh CBOK TOYKY 3peHMs M T.I. B cooTBeTcTBMM ¢ Beaylen
JUAAKTHUECKON LENbI0 COJEpKaHUEM CEMHHAPCKUX 3aHATUN SIBISIOTCSA Yy3J0Bble, Hauboiee
TPYZAHBIE JUI1 NMOHMMAaHMS U YCBOGHMS TEMbI, pa3fenbl JUCUUMIUIMHBL Crenudukoi aaHHON
(bopMBbI 3aHATUH SBIISETCS COBMECTHas paboTa MpernojaBaTelis U 00ydarolerocss HaJl peleHuemM
MIOCTaBJIIEHHOW MpoOJeMbl, a IOMCK BEpHOIO OTBETAa CTPOUTCS Ha OCHOBE YEpEeJOBAHUS
VHIUBUIYAIBHON U KOJUIEKTUBHOM JEATEIIBHOCTH.

[Ipy mMOArOTOBKE K CEMHUHApCKOMY 3aHATHIO IO TEME MPOCIyHIIaHHOW JIEKIUH
HEOOXOUMO O3HAaKOMUTBCS C IUIAHOM €ro IpOBEIEHHUs, C JIUTEpaTypoil M HayYHBIMHU
nyOJIMKAUSMU 110 TEME CEMUHApa.

11.3. Metoauueckue ykazaHUs Uisi OOYYaIOIIUXCS TO TMPOXOXKACHUIO MPAKTUUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3auu y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJaOIIMMUCS TIOJT PYKOBOJICTBOM TPETIOIaBaTEes
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KOMILIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JVCIUITINHBL, IPHOOPETEHUS YMEHUI M HAaBBIKOB, OIBITA TBOPUYECKOM IESITEIBHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS ISl 00yUaroImIerocs sBIsSeTCs NPUBUTHE OOYUYaIOIIMMCS
YMEHH ¥ HaBBIKOB ITPAKTUYECKON JEATEIBLHOCTH 110 N3y4aeMOW AUCIUITINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIUMCS PAKTUIECKUX 3aHATHI:

— 3aKperieHue, yriryOleHHe, pacIIMpeHHe W JeTaau3auus 3HaHUH TNpH PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BHTHE I[O3HABATEIbHBIX CIHOCOOHOCTEH, CaMOCTOATENFHOCTH  MBIIUICHHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUN IS
BBITIOJTHEH U 3a/[aHNUH;

— obecrnedeHne palMOHAIBHOTO COYETAaHHs KOJJICKTMBHOM W MHIMBUAYAJIbHOWU (opMm
00y4eHusl.

11.4. Metoauueckue ykazaHusi A OOy4arolMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xoxe BeIONHEHHS Ja0OpPATOPHBIX paboT OOydYaromMHCS [OJDKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOM 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNeisieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHEe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIUICHHE, PAa3BUTHE U JETAIN3alNs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3y4aeMON AUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

1.1. JlaGopatopHoe 3aHATHE - OJHA W3 OCHOBHBIX (OPM OpraHu3aluu y4eOHOTO
mporiecca, HampaBleHHass Ha TBOPYECKOE YCBOCHHE TEOPETHYECKHUX OCHOB Y4eOHOU
TUCIUIUIMHBL WM TOJTYYeHHE TMPAKTUYECKMX HABBIKOB MCCIEIOBAHMUS IYyTEM TOCTAaHOBKH,
npoBeJcHUs,, OOpabOTKM W TPEACTABICHUS PE3YJIbTATOB OKCIIEPUMEHTa HAa OCHOBE
MPAKTUYECKOTO HCIIOJNIB30BAHUS PA3NUYHBIX CpPEACTB (HAOMIOACHMS, H3MEPEHHs, KOHTPOII,
BBIUMCIUTENbHON TEXHUKH), NPUOOPETEHUS HABBIKOB OINbITa TBOPYECKON JAESITEIbHOCTH.
JlabopartopHass paboTa - KOHKpeTHOe Yy4eOHOe 3aJaHue MO0 U3y4yaeMOW JHUCUHUILIUHE,
BBITOJIHSIEMOE Ha J1a00paTOPHOM 3aHSITHH.

1.2. Ilens 1a00paTOPHOTO 3aHATHUS - MPAKTUYECKOE OCBOCHHE CTYICHTAMU COJIEPKaHUs U
METOAO0JIOTUHU H3y’—IaeM01>i JAUCHUIIIMHEIL ITPU UCITOJIB30BAHUH CIICHIUAJIBHBIX CPEACTB.

1.3. OcHoBHBIMH 3a/1a4yaMH JTa0OPATOPHBIX 3aHATHH SBISIOTCA: - MPUOOPETEHHE OIbITa
pemicHuA y‘-Ie6HO-I/ICCJ'Ie)IOBaTeHBCKI/IX N pCAIBHBIX IMPAKTUYCCKUX 3aJa4 Ha OCHOBC M3YUCHHOTO
TEOPETUYECKOI0 MaTepuaa; - IpUOOpEeTEHUE OMbITa MPOBEACHUS YKCIIEPHUMEHTA; - OBIIAJICHHE
HOBBIMH METOJUKAMU JSKCIICPUMCHTHPOBAHUSA B COOTBeTCTBYIOI]_[eﬁ OTpaciu HayKHu, TCXHUKU U
TEXHOJIOTHH; - MPUOOpPETeHHEe YMEHWUW M HABBIKOB OSKCIUTyaTalldd TEXHUYECKHX CPEICTB U
obopynmoBanus,; - GOpPMHUpOBaHHE YMEHHUU OOpabOTKM  PE3yJNbTaTOB  IMPOBEACHHBIX
WCCIICIOBAHM, - aHalu3 M OOCYXJCHHE TIONYYCHHBIX pPe3ylIbTaTOB U (POPMYIUPOBAHUE
BBIBOJIOB, - BI)Ipa6OTKa CIIOCOOHOCTH JIOTHYECKOT'O0 OCMBICIIEHUSI CAMOCTOSTEILHO ITOJTYUCHHBIX
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3HaHUH; - o0OecreyeHne PalruOHAIBHOTO COYETaHMs KOJJICKTUBHOM M WHAMBHIyalTbHOH (Qopm
00yJeHusI.

1.4. OcHOBHBIMU (DYHKIMSMU JTAOOPATOPHBIX 3aHATHH SBIISIOTCS:

- I03HaBaTeJIbHAS;

- pa3BHUBAIOILAs;

2.1. JIabopaTopHbI€ 3aHATHS POBOASTCS MOCIIC YTCHUS JICKIUN, JAIOIUX TEOPETUUECKIE
OCHOBBI JIJIsl X BBIMOJIHEHUs. JomyckaeTcsi BBIOTHEHUE JIa0OPATOPHBIX 3aHATUN IO MPOUTEHUS
JEKIHMHA C LEIbI0 OOJIErYeHns U3y4eHHsI TEOPETUYECKOro Marepuana MpHU HAJIMYMK ONMUCAHHUN
paboT, BKIIOYAIOIIMX HEOOXOAMMBIE TEOPETUYECKUE CBEICHMSI WM CCHhUIKM HAa KOHKpPETHBIE
yueOHbIe U3JIaHMsI, COJCPIKAIIIE ITH CBEICHHUS.

2.2. OcHoBaHMeM Ui MPOBEACHUS JTa00PATOPHBIX 3aHATHI MO AUCLUUILIMHE SBISIOTCS: -
nporpamMMa y4eOHOM JUCUUIUIMHBL, - pacliucaHhe y4eOHbIX 3aHATHA.

2.3. YcnoBus IpoBeICHUS U MaTepuaabHOE oOecreueHre 1abopaTOpHbIX 3aHATHH.

2.3.1. JlaGopatopHble 3aHSATHS JOJKHBI TPOBOAMTHCS B  CHEHHUATM3HPOBAHHBIX
1abopaTopusx, COOTBETCTBYIOIIMX  CAHUTAPHO-TUTHEHUYECKUM HOpMaM, TpeOOBaHUSM
0€30IaCHOCTH U TEXHHYECKOW ICTETHKE.

2.3.2. KonuyecTBO 000pYyI0BaHHBIX JaOOPATOPHBIX MECT JOJIKHO OBITH HEOOXOJIUMBIM
JUI  JIOCTWDKCHHS TIOCTAaBJICHHBIX Iiefiell OOydeHHs W JIOCTaTOYHBIM Ui OOecTedeHus
00y4aeMbIM YCIOBUN KOM(MOPTHOCTH.

2.3.3. Bo Bpems 1abopaTOPHBIX 3aHATUHN JIOJDKHBI COOIIOAATHCS MOPSIOK U AUCITUTUIMHA
B COOTBETCTBUHU C MIPaBUJIAMHU IOJIb30BAHUS JaHHOH 1ab0paTopuu.

2.3.4. MatepuanbHO€ 00€CTIEYeHHE T0JDKHO COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO

2.4. TpeOoBaHusi K METOAMYECKOMY OOECHEYECHUIO J1a0OPATOPHBIX  3aHSITHA.
JlaGopaTopHble 3aHATHSL JOJDKHBI OBITH OOECIIEUYEHBI B JIOCTATOYHOM O00BbeMe HEOOXOJAMMBIMU
METOJUYECKUMH MaTepHallaMi, BKIIOYAIOUIUMHU B ce0s KOMIUIEKT METOAMYECKHUX YyKa3aHU K
HUKIY Ja00paTOpHBIX pabOT MO JaHHOM AWCHUIUIMHE. MeTonuyeckue yKazaHus K
nabopaTopHOi paboTe Cily:KaT pPyKOBOACTBOM JJIsi PEroAaBaTeneil U CTyIeHTOB.

2.5. IlonmHOMOYMSI M OTBETCTBEHHOCTh IPO(ECcCOpCKO-IPENoAaBaTeIbCKOro COCTaBa
Kaeapsl YHUBEPCUTETA, IO AUCLHUIUIMHAM KOTOPON OpraHu3yeTcs 1abopaTopHOe 3aHsATHE:

2.5.1. 3asexyroomuii  kadeapoil  HeceT  OTBETCTBEHHOCTh 3@  HaJJiexallee
(byHKIMOHMPOBaHUE Ta0OPATOPHUU U KaJIpoBOe oOecrieueHue 1a00paTOPHbIX 3aHATHHA.

2.5.2. IlpenoiaBaresnb, KOTOPOMY MOPYUYEHO MPOBEACHHUE 1IUKIIA JIAOOPATOPHBIX 3aHSATHH,
HECET OTBETCTBEHHOCTh 3a CBOEBPEMEHHYIO I10Jlauy 3asBOK Ha MaTepUalbHOE M KaJpoBOe
oOecrieyeHne 3aHATHIA, a TaKKe 3a OPraHU3alHMI0 YKa3aHHBIX 3aHATHH B COOTBETCTBHU C
TpeOOBaHUAMHU JEHCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB, OTHOCSIIUXCA K COJIEPKAHMIO
3aHATUI U METOAMKE UX MTPOBEICHUSI.

2.5.3.IlpenogaBarens HMMEET MPaBO ONPEAENATh COJEp)KaHUE JadOpPaTOPHBIX pPadoT,
BBIOMPATh METOJBI M CPENICTBA MPOBEACHUS TaOOpAaTOPHBIX HCCIEIOBAHWHN, Hambolee MOJTHO
OTBEYAIOIME UX OCOOCHHOCTSM U 00€CIIeUNBAIOIIIE BEICOKOE KaUeCTBO Y4eOHOTro mpoliecca.

2.5.4. TlpenonaBarens ¢GopMHUpPYyET pPyOEkKHBIE W HTOTOBBIE PE3YyJIbTaThl (PEUTHUHIH)
CTYZIEHTA I10 pe3yJbTaTaM BBIIOJHEHHs Ja00paTOPHBIX PadoT.

2.6. IIpaBa, OTBETCTBEHHOCTb U 00A3aHHOCTH CTY/CHTA.

2.6.1. Ha naGopaTopHOM 3aHSTHM CTYIEHT MMEET IpaBO 3a/laBaTh MPENOJABaTEI0 U
(wn) J1aGOpaHTy BOMPOCHI MO COACPKAHUIO U METOJUKE BBIMOJTHEHUS pabOThl M TpeOOBaTh
OTBETa MO cymiecTBy obpamieHus. OTBET mpernogaBarens A0DKEeH 00ecredrBaTh BBIOJHEHHE
CTYACHTOM pa0OThl B TEYCHHE 3aHATHS B IOJHOM OOBEME M C HaJICKAlIUM KadeCTBOM,
OTOBOPEHHBIM B METOJIMYECKHUX YKA3aHUAX IO MPOBEACHUIO JJA0OPATOPHBIX padoT. 2

2.6.2. CTyeHT UMeeT MpaBoO Ha BHITIOJHEHUE JIAOOPATOPHOU PAOOTHI MO OPUTHHAIBHOM
METO/MKE C COTJIACHs MPEroAaBaTess M MOoJl ero HaJ30poM - MpH Oe3yCIOBHOM COOJIIOJCHUU
TpeOoBaHUl 0€30MaCHOCTH.
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2.6.3. CTy#eHT MMeeT MpaBO BBHINOJHUTH JIAOOPATOPHYIO PabOTy, MPOMYIIEHHYIO IO
YBa)XXUTEIHLHOU MPUYKHE, B YAChl, COTJIACOBAHHBIE C MIPENoaBaTeieM.

2.6.4. CtyneHt o0si3aH MpUOBITH Ha JTa0OPATOPHOE 3aHATHE BO BPEMs, YCTAaHOBICHHOE
pacnucaHueM, M C HeoOXOJMMOHl mpeABapuUTeNbHOM mOAroTOBKOM. K BbIMONHEHUIO
nabopaTopHON pabOThI JOMYCKAIOTCS CTYACHTHI, IOATBEPAMBIINE TOTOBHOCTH B 0O0BEMe
TpeOOBaHMUH, COMEPKAIMMUXCA B METOJUYSCKUX YKa3aHHUAX K J1abopaTopHO paboTe W (Wiu) B
YCTHBIX MPEABAPUTEIBHBIX YKA3aHUSAX MPETIOIaBaTeIsl.

2.6.5. B xome mabopaTOpHBIX 3aHATUHA CTYACHTHI BEAYT HEOOXOIWMBIC 3aIlHCH,
cocTaBisAOT (MO TpeOOBAaHWIO TpenojaBaTessl) MUTOTOBBIM NHCbMEHHBIM oTdeT. Ha mepBom
3aHATUU 1MKIJIA JJa0OpaTOPHBIX paboT IpernojaBaTelib JOJDKEH J1aTh KOHKPETHBIE yKa3aHHUS I10
COCTaBIICHUIO ¥ O(hOPMIIEHUIO OTUETOB C IEIbI0 O0ecTieueHus eAnHO00pasus. B 3aBucuMocTH OT
0COOCHHOCTEH IHMKJIa JaOOPATOPHBIX 3aHITHM OTYET COCTaBISETCS KaXIbIM CTYACHTOM
WHAUBUAYAIbHO, W00 oOmmMii oTder - moarpymmoil m3 2-3 crymeHTtoB. [lo okoHYaHHMU
1abopaTopHOi pabOTHI CTYIEHTHI 00S3aHbI IPEJICTABUTh OTUET MPETOAABaTENIO JIJIsl IPOBEPKU C
nocienyromen 3amuroi. 1o corlacoBannio ¢ npenojgaBareneM AOIYCKAeTCs IPEACTABICHUE K
3alUTe 0TYeTa O JIabopaTOpHOM paboTe BO BpeMs CIEIYIOIIEro Ja00paTOpHOro 3aHATHS WU B
MHAMBUYaJIbHbIE CPOKH, OTOBOPEHHBIE C IpenoaaBareneM. JlomycKaeTcsl 1Mo COTJacOBaHUIO C
npernoaaBaTesieM NPeCTaBIATh OTUET O J1ab0paTopHOIl paboTe B AIEKTPOHHOM BUJIE.

2.6.6. B koHIe 1a0OpaTOpHOTO 3aHATHS TNPETOAABATENb OLEHHBAET PadOTy CTyAEHTa
yTeM MPOBEPKHU OTUeTa U (WJIM) €ro 3alIuTh (cobeceJoBaHMUs).

2.6.7. CryneHT HeceT OTBETCTBEHHOCTb: - 3a MPOIYCK JIAOOpaTOPHOTO 3aHATHS IO
HEYBOKUTEIbHOW TMpPUYMHE, - HEMOJArOTOBIEHHOCTh K  JaboparopHoil  pabore; -
HECBOEBPEMEHHYIO c/]ady OTYETOB O JJa0OpaTOpHOI paboTe M MX 3aIIUTY; - OPYy UMYIIECTBA U
HAaHECEHHE MaTepUaIbLHOro yiiepoa 1adbopaTopuu.

CtpykTypa B hopMa OTUETA O JJabopaTOpPHOM padboTe
Kakas nmomkHa ObITh HHPOpMAIHS B OTYETE O JabOpaTopHOi padore:
naHHbIe 0 padote (Tema, nucnurinHa), @O aBTopa U npenoiaBarerns;
LIEJIA ¥ 3a7a4H;
e OOBEKT U MPEAMET UCCIIEIOBAHUS;
yCIIOBHBIE 0003HAYEHUS U TEPMUHBL;
TEOPETUICCKHE BBOHBIC TaHHBIC;
HaJIMYMe TEXHUYECKOI'O OCHAIIICHMS;
BEIOpaHHBIC METOIBI ITPOBEICHUS IKCIICPUMEHTA;
MOJTYYEHHBIC B MTPOIIECCE MCCIICAOBAHUS PE3YIbTATHI,
aHAJIN3 PE3YJIbTATOB KCIICPUMEHTA;
3aKJIFOYEHUE U BBIBOJIBI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTOpHOU paboTe

Otuer (WM MpOTOKON) MO JabopaTopHOil paboTe 0O0bIYHO OdopMIISeTCs OAMH Ha
Opurany (2-4 cTyneHTta), OJHAKO B HEM MPUBOJATCS BapUAHTHI 3aJJaHUN M XOJ BBITIOJTHEHUS JIJIs
BCEX HCIIOJIHUTENEH, eclu JUIsl KaXJ0ro CTyJeHTa MpeaycMOTpeH cBoiM BapuaHT. OTdeT 1o
nabopaTopHOM paboTe JOJKEH COOTBETCTBOBATh OCHOBHBIM  TpeboBanumsim ['OCTa,
NPEIbIABISEMBIM K TEXHUYECKON JTOKYMEHTAIIUH.

Otuer nomyckaercs oGpopMIIATh TOJBKO Ha JucTax Oenoi 6ymaru ¢popmara A4 (210x295
MM). TeKCT U PUCYHKH pa3MELIAIOTCs C OJHON CTOPOHBI JIUCTA, Ipyras OCTaeTcsi CBOOOIHOM.
[Tonst nomxHbBl OBITH He MeHee 25 MM cieBa M 15 MM chpaBa, cBepxy M CHHU3Y. Pamka He
ABIIsieTCs 00s3aTebHON. JINCThI, HaUMHAsI CO BTOPOTO, OJKHBI OBITH MPOHYMEPOBAHBI B TIPAaBOM
BepxHeM yray. JIucTel ckperuisiiores 2-3 ckoOkamu C JieBoM cTopoHbl. lleperubare u
CKJIa/IbIBATh JIUCTHI HE JAOIMYCKAETCS.

IlepBbiM odopmisieTcss TUTYIBHBIM JMCT obmero Buaa. Ha crnemyromieit crpanuie
bopMyIUPYIOTCS 1eNIb pabOThI, 00IIee 3a/JaHNe U IPUBOAATCS JaHHBICE KOHKPETHOT'O BapHaHTA.
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Janee omnuceiBaeTcs Xox paboThl, mpuBousaTcs (ecimu TpeOyercs) ¢GOpMysbl, pacyeTHbIE
COOTHOILIEHUS, AITOPUTMBI, TEKCThI IPOTPaMM U PE3YJIbTaThl PACUETOB (3KCIIEPUMEHTOB) B BHJIE
TaOJMIl, CXEM, PUCYHKOB M TpapuKoB. B COOTBETCTBMM C OXHUAAEMBIMH H TOJYYECHHBIMU
pe3yibTaTaMH JIelaloTCsi BbIBOJABl 00 YyCHEIIHOM (HEyAayHOM) BBIIIOJHEHUH 3aJaHMusl,
IIPOU3BOJUTCS aHAIM3 JOMYIIEHHBIX OIIMOOK M MpEUIararoTCsi BapUaHThl MX YCTpPaHEHHMs, a
TaKXe IPeIJIaraloTcsi CIocoObl MOJMydyeHHUs HauboJjiee ONTUMANbHBIX PE3ylbTaToB.* BbIBOIBI
JIOJDKHBI OBITH HAIMMCAaHBI CAMOCTOSITENIFHO, @ HE TyONHMpOBaTh 3aKIIOUYEHUE M3 METOJANYECKOTO
mocoOus 1o 1adbopaTopHEIM paboTam.

Omnucanue BBHIMONHAEMBIX JIEHCTBUN MPOU3ZBOAMUTCSA B O€3MMYHON (OpME B HACTOALIEM
BpEMEHH, Harnpumep: «B cOOTBETCTBHU € aNrOpUTMOM COCTaBiseTcs mporpamma...» HeBepHo
Oyner 3anucaTth: «B COOTBETCTBUHM C aJTOPUTMOM COCTaBJsieM (MBI COCTaBJISIEM, COCTABUJIN)
nporpammy...» Crnenyer Taxoke u3derarb ynoTpedaeHus IPOCTOPEUHBIX CIIOB M BBIPAXKEHUH.

Hymepanust myHKTOB, TaOIUI], CXEM, PUCYHKOB U rpadukoB ckBo3Has. He momyckaercs
pasMelaTh 3aroJOBOK Ha OJIHOM CTpaHUIIe, a CIeIyIOIUi 3a HUM TEKCT - Ha APYrou.

Ha rpadukax ciemyer yka3plBaTh MacIiTad, a TakKe MOANUCHIBATH BETUYUHBI JJIs1 BCEX
ocel, a eciim BO3MOXHO — TO U pa3MepHocTd. COBMeEIIaTh Ha OJHOM IpaduKe HECKOJIbKO
3aBUCHUMOCTEHN JIONYCKAeTCcsl B Cllydyae, €CIM 3TH 3aBHUCHUMOCTH UMEIOT OOLIMN aprymMeHT B
OJM3KUX Ipeenax U M0 3HaYeHUSAM OTJIMYAIOTCS He CIMIIKOM CHIIBHO (B pa3bl, MAKCUMYM — Ha
nopsiioK). Eciu rpaduk copepKuT HECKOJIBKO KPUBBIX, CIIEAYET COIMPOBOKIATH MOSCHSIIOMINMU
HOJNMCAMHU KaKIYI0 KpUBYI0. Maciitad, npenensl oceil U pazmep rpadukoB cieayeT BbIOUpaTh
TakUM 00pa3oM, YTOOBI ObUI SICHO BUJEH XapaKTep M300paKEHHbIX 3aBUCUMOCTEH, U3MEHEHHE
napaMeTpoB M 4yToObl rpaduk colepkal MUHUMYM HEMH(OpPMaTHUBHBIX 00JacTei, B KOTOPBIX
OTCYTCTBYIOT KpUBBIE, TUOO NTapaMeTpbl HE U3MEHSIOTCSL.

Otuer cnaercsa B BHJE TBEpAOW KONUM (pacriedyaTaHHbIN), B 3JEKTPOHHOM BHJE HE
npuHuMaercs. KommbrorepHoe odopMieHHe sBiseTcs 0Oosiee NPEAINOYTUTENbHBIM, OJHAKO
JIOIYCKAETCSl YAaCTMYHO WJIM MOJHOCTBIO aKKypaTHO o(opMiIATh oT4eT oT pyku. HebGpexno
odopmIeHHbIE WM HEPa300PUNBO HAMTMCAHHBIE OTYETHI OYyT OTHPABIATHCS HA MEPEICIIKY.

*[Ipu BBIMOJHEHHUHU JAOOPATOPHBIX PAa0OT MO MH(POPMATUKE 3alMCHIBATh BBIBOABI HE
TpeOyercs.

11.5. Meroauyeckue ykazaHus JUIsi OOYYarOUIUMXCS MO TMPOXOXKIACHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOW PabOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1ENbI0 POPMUPOBAHUS Y O0yUaAIOIIUXCSI OIbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33/1au MpOo(PeCcCHOHATBHOMN 1€ TENbHOCTH.

11.6. MeToauueckue yKazaHus JUIsi OOYYAIOIIUXCS O TMPOXOKACHUIO CaMOCTOSATEIHHON
paboThl

B xoze BHIOTHEHHUS CaMOCTOSATENBHONU pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocs GopMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TMOMOTaeT NOJyYUTh HABBIKA TIOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualaMH,  HAMNpaBJSIIONIMMH  CaMOCTOSITENBHYIO — paboTy
00yJarONTUX CSASBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3204HOU (hopMe 0OyUeHHs ).
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11.7. Meroauyeckue yKazaHUsA i1 OOYYArOIIMXCS TIO MPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH.

Tekymuid KOHTPOJb YCIEBAEMOCTH IPEAyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS X0Jlda OCBOCHUS
JIACITUIIINHEI.

Texymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJMUTCS HA MPAKTHUYECKUX 3aHATHSIX B YCTHOM
dbopmare.

Pe3ynbprarthl TEKymero KOHTPOJISI COOOMIAIOTCS CTYACHTaM HEMOCPEJICTBEHHO Ha
CIICTYIOIIIEM 3aHITHH.

Pe3ynbrarthl TEKyIIEro KOHTPOJS YCINEBAEMOCTH YUYUTBHIBAIOTCS TMPU MPOBEIACHUU
POMEXKYTOUHOM aTTrectanuu. [Ipy HENMpOXOXKIEHUU TEKYIIEro KOHTPOJSA CTYIEHTY CTaBHTCS
OIICHKA «HEYIOBJIICTBOPUTEIHHOY.

11.8. Metoau4eckue yka3zaHUs JJisi O0y4aroOUIMXCcs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallH.

[Ipomexyrounas  artectauus  OOydalolUMXCsl — NpeAycCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
cedst:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJyYECHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHMS
y4eOHOM IUCIUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUYHas (110 OKOHYAHUM ceMecTpa) OLIeHKA 3HaHUM
0o0y4aromuMcs 10 OTJEIbHBIM pa3fielilaM JUCLUIUIMHBI C aTTECTAllMOHHOM OIIEHKOW «3aYyTeHO»
WIN «HE 3a4TEHO».

Cucrema OLEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW aTTeCTallMd OCYLIECTBIISETCS B
CcOOTBETCTBUM C TpeboBaHusMu Ilonoxkenuit «O TekylleM KOHTpOJE YCIEBAaEMOCTH U
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuwaromuxcs 1o mnporpammam BbICILETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBONM CHCTEME OLICHKM KayecTBa y4eOHOW paboThl
crynentoB B 'Y AIy.

KonrtponbHasg paboTa — cpelICcTBO NMPOBEPKHM YMEHUH HPUMEHSTH IOJyYEHHbIC 3HAHUS IS
pelIeHys 3aa4 ONPEeNIEHHOro THUIA Mo TeMe Win pasaeny. O0beM KypcoBoi pabOThl MOKET
nocturath 10-20 cTpanui; BpeMs, OTBOJMMOE HA €€ HallMCaHUe — OT 1-2 MecsleB 10 CeMeCTpa.
B 3aBucuMocTtu oT 06beMa BpeMeHH, OTBOAMMOIO Ha BBIIIOJIHEHUE 3aJlaHusi, KypcoBas paboTa
MOXET MMETh PA3JIMYHYI0 TBOPUYECKYIO HampaBlieHHOCThb. lIpum HammcaHuM KypcoBOi paOoThI
CTYJIEHT JOJDKEH IIOJIHOCTbIO PACKPBITh BBIOPAHHYIO TEMY, COOJIOCTU JIOTUKY HW3JIOKEHUS
MmaTepuala, MOKa3aTh yMEHHue JenaTb 0000meHus u BbeIBoAbl. KypcoBas pabota noimkHa
COCTOSITh U3 BBEJCHMS, OCHOBHOMN YacTH, 3aKJIIOUYEHHUS U CIHMCKA HCIOJIb30BAaHHON JIUTEPATYpBhI.
Bo BBeneHun aBTOp KpaTKO OOOCHOBBIBAET aKTyalbHOCTb TEMbI, CTPYKTYpY paOOThl M HAET
0030p UCNOJIb30BaHHON JUTEpaTyphl. B OCHOBHON YacTH pacKpbIBaeTCsl CYIIHOCTb BBIOPAHHOM
TEMbI; OCHOBHAs 4aCTh MOXKET COCTOSITh U3 JIBYX WM Oosiee ri1aB (pa3/ienoB); B KOHIE KaKI0ro
pazzena JenarTcsl KpaTKue BbIBOJABI. B 3akiitoueHNH MOIBOAUTCS UTOT BBINOJIHEHHON padoThl U
JienaloTest oOlMe BBIBOJABL. B crucke MCNONBb30BaHHOM JIMTEpaTyphl YKa3bIBalOTCS BCe
nyONIMKauy, KOTOPBIMHM MOJIb30Bajcs aBTOp. IIpu olleHKE ypOBHS BBINOJIHEHUS KypCOBOM
paboThl, B COOTBETCTBUU C MOCTaBJIEHHBIMHU LIEISIMU JJIs1 JAHHOTO BHUJA Y4eOHOH JesTenbHOCTH
MOTYT KOHTPOJIMPOBATHCS CIEAYIOUINE YMEHHs, HaBbIKM M KOMIIETEHIIMH: YMEHHE padoTaTh C
00BEKTaAMU H3YYEHHs,, KPUTUYECKUMHU HCTOUYHHMKAMH, CIPABOYHONH M HSHIUKIIONEANYECKON
JUTEpaTypoil; yMEHHE CcOOMpaTh M CHCTEMaTU3MpPOBATh MPAKTUUYECKUH MaTepuai; yMeHHe
CaMOCTOSITENIbHO OCMBICIISTh NMPOOJIEMY Ha OCHOBE CYIIECTBYIOIIMX METOIHK; YMEHHE JIOTUYHO
U TPaMOTHO M3JIaraTb COOCTBEHHBIE YMO3AaKJIIOUEHMsI M BBIBOJIbI; YMEHHE coOmoaaTh (hopmy
HAYYHOTO MCCIIEIOBAHUS; YMEHHUE MOJIb30BaThCS II100aIbHBIMU HH()OPMAIIHOHHBIMU PECYPCaMHu;
BJIQJICHUE COBPEMEHHBIMH CpEACTBAMM TEJIEKOMMYHUKAIIMM; CIIOCOOHOCTh M TOTOBHOCTH K
UCITOJIb30BAaHUIO OCHOBHBIX MPUKJIAJHBIX MPOTPAMMHBIX CPEICTB; yMEHHE OOOCHOBBIBATH M
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CTPOUTH aNPUOPHYIO MOJETh H3y4aeMoro OOBEKTa WM TpOoIecca; CIHOCOOHOCTh CO31aTh
COJIepIKaTEeNIbHYIO MTPE3ECHTAINIO BHIMOJTHEHHON pabOTHI.

OcHoBHble TpeboBaHUS K O(QOPMIICHUIO KOMIUIEKTa TECTOBBIX 3aJaHui KOMILIEKT TeCTOBBIX

3ananuii (manee - KT3) momkeH OBITh MPEICTaBICH B BUJIE TEKCTOBOTO JOKymMeHTa (Microsoft

Word). Bce TecToBble 3amaHusi JODKHBI COOTBETCTBOBATh M OBITH  pa3jelieHbl IO

KOHTPOJMPYEMBIM pazzeniaM (MOAYJSIM) TUCIHILIMHBL. BBIIENAIOT Cleayrole OCHOBHBIE THUIIBI

tectoBbIX 3amaHuii (T3): BbIOOp OnHOrO BapuaHTa OTBETa W3 MPEUIOKEHHOTO MHOXECTBA,

BHIOOpP HECKOJIbKMX BEPHBIX BapHaHTOB OTBETa U3 NPEAJIOKEHHOI'O MHOXKECTBA, 3a/laHUS Ha

YCTaHOBJICHHE COOTBETCTBHS, 3aJaHHE Ha YCTAHOBJICHHWE IMPABUJIBHOW IOCIIEOBATEIILHOCTH,

3aJaHie Ha 3aloJIHEHHE MPOMYIIEHHOTO KIIOYEBOrO CIlIOBa, Tpaduueckas Gopma TECTOBOIO

3aganus u np. [Ipu cocraBnenuu KT3 jxenarensHo UCIIONIB30BATh BCE TUIIBI TECTOBBIX 33/JaHUM.

— TIPUMEPBI O®OPMJIEHU S TECTOBBIX 3AJTAHUN:

— Bpibop ogHOro BapuaHTa OTBETa U3 MPEAJIOKEHHOIO MHOXKeCTBa MHCTPYKIMS CTYIEHTY:
Bribepute ofuH npaBuiIbHBINA BapUaHT

— IIpumep odpopmuenus T3:

— Cronuueit Poccuiickoii @enepanuu saBisercs:

— Cankr-IlerepOypr

— MumHck;

— Mockaa;

—  Kues.

[Tpumeuanue: IlpaBuibHBIM BapHaHT OTBETA BBIACISICTCS MOJNYKUPHBIM — IIPUGTOM.
KonnuecTBo BapuaHTOB OTBETa JIOJKHO OBITH HE MeHee 4 u He Ooree 8.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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