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AHHOTaNINA

JucuunnuHa «HEproycTaHoBKM Ha OCHOBE BO300HOBJISIEMBIX HMCTOYHUKOB SHEPTUN
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-5 «CrnocoGeH MpoBOAWTH aHAIMW3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
00BEKTOB MPOGECCUOHATHLHON JACSITEITLHOCTI

CopepxaHue AUCHUILIMHBI OXBaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX ¢ (hOPMUPOBAHHEM
3HAHWA  HOMEHKJIATYphl ~ OCHOBHOTO  DHEPreTHUYECKOTO  OOOpYHOBaHUS  YCTAaHOBOK
HETPaIUIMOHHON  DHEPreTUKH; TMOJATOTOBKOM  CTYJEHTOB K Oyayuied  MH)KeHepHOU
JESTEIIbHOCTH.

[IpennogaBanre AMCUMIUIMHBI TpEeayCMaTpUBAeT CleAyomue (QOopMbl OpraHu3aliu
yueOHOro  mpouecca:  JEKUWH, [pPaKTUYECKHE  3aHATUSA, J1ADOPATOpHBIE  3aHSTHS,
camocTosTeNbHas padoTa CTyJIEHTOB.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyIOEMKOCTh OCBOCHHS IMCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb MIIAHUPYEMBIX PE3yJIbTATOB 00YUEHUS O JUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenssMu OCBOEHUST TUCIUILIMHBI (MOAYJIS) SBISIOTCS: (DOPMUPOBAHKME 3HAHWK HOMEHKIIATYPHI
OCHOBHOTO JHEPreTHYeCKOro O0OpYyIOBaHUS YCTAHOBOK HETPAAWIIMOHHOW DHEPTCTHKW;
MOATOTOBKA CTYJACHTOB K OYyIylIed WHXCHEPHOW NEATEeIBHOCTH, CBSI3aHHOW C pa3paboTKOM
TEOPETUYECKIX OCHOB, METOJOB M TEXHUYECKHX CPEJICTB MCIIOJIB30BAHMS COTHEUHOM, BETPOBOIA,
MIPUJIMBHOM, BOJTHOBOM, r€0TEepMalIbHON, OMOSHEPTHH, TUAPOIHEPTUH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajee —
OII BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUYCHHSI IO TUCIMIUIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbpraTe m3ydeHUs AUCIUIUIMHBI OO0YYarOIUKCS JTOJDKEH 00JIagaTh CIEIYIOIUMHA
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kon n
Kareropus (rpymnmna) Kox 1 HauMeHOBaHUE UHIMKATOPA JOCTHIKEHHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIINH
KOMIIETEHIMH
[TK-5 Cnocoben [IK-5./1.5 aHanu3upyeT 3aBUCUMOCTH MEXY
IIPOBOAMTDH AHAIM3 U | TApaMEeTPaMU U XapaKTepUCTUKaAMHU
KOHTPOJIb KOMIIOHEHTOB 3HEPreTUYECKUX HIIEKTPUUECKUX
[TpodeccuonanbHble | mapaMeTpoB U MalIiH
KOMIIETEHIIUH yCIOBUH pabOTHI [1K-5./1.6 BbIABIISIET OCHOBHBIE TEXHOC(EPHBIE
00BEKTOB OIIACHOCTH Ha IIPOMBIIIJIEHHBIX 00BEKTaX,
npoeCCHOHATIBHON | UCIIOJIb3YEMBIX U1 IPOM3BOJICTBA
JIeSITEJIbBHOCTH NEKTPUYECKOM SHEPTruu

2. Mecro nucuuruinHbl B cTpykType OI1
JucuunnmHa MoxKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— DOnexTpocHabkeHHe
— DJEKTpUYECKUE CTAHIIUU U TTOACTAHIINHI

3HaHI/I$[, MOJIYYCHHBIC IIpWU H3YUCHUHN MaTcpuajia I[&HHOﬁ JUCHUIINIMHBI, HMCKOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH:

— OOmas »HEpreTuKa
— DNeKTpUYecKre MalliuHbl U anmapaThl

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Y4e€OHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JTUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 2/ 72 2] 72
3E/ (uac)
H3 nHux uacoe npakmuueckoi no020moeKu 20 20




AyoumopHnuie 3auamus, BCETO 4ac. 30 30
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npakTuueckue/cemunapckue 3ansatus (113), 10 10
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 42 42
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, H;f:b' Hudd. 3au.
DK3.*%*) '

*k
IIpumedanue: kaHaMAATCKHUIN 9K3aMeH

4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUTLIMHEI 10 pa3/ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUTIITUHBI U UX TPYJOEMKOCTh IIPUBEICHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl AUCIUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 8
Pazgen 1. OcHOBHOe 3HepreTudyeckoe 00OpYyIOBaHUE
THIPABIMYECKUX u THAPOAKKYMYJIUPYIONHX 2 2 2 9
anekTpoctaHuui. Mainbie I'9C u mukpo-I'9C
Pazmen 2. OcHOBHOe »HepreTndeckoe 00OpYIOBaHNE 2 2 2 9
IMMPUJIMBHBIX U BOJTHOBLIX SHCKTpOCTaHHHﬁ.
Pasmen 3. OOopymoBaHue mjii TreoTepMalibHOMN ) 2 5 8
sHepreTHKH. TernoBbie HaCOCH
Pazmen 4. OcHoBHOe »HepreTndeckoe 00OpPYIOBAHUE 2 2 2 8
COJIHCUYHBIX M BETPOBLIX SJHCPIrOyCTaHOBOK
Paznen 5. OcHOBHOE 00opyIoBaHME JU1s]
OMO3HEPreTHKH. ToruBHBIE JNEMEHThI| 2 2 2 8
TepMOaIIeKTPOreHepaTophl.
HWroro B cemecTpe: 10 10 10 42
Uroro 10 10 10 0 42

IIpaxTrueckas

MMOATOTOBKA  3aKJIIO4YaCTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

oOydJarolmuMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabnule 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKHMOHHOI'O MUKJIa

Howmep paznena

HaszBanue u conepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

Tema 1. I'mapocunoBoe o6opynoanue ['DC. I'maporypOuHBI,
oOpaTMble W HACOCHBIE arperatbl TUAPOY370B. OCHOBHOE
ypaBHEHUE THIpoTypOuHbl. KaBuTanus B TupoTypOHHaXx.

Conepxanne Ttembl: OOmMe MOHATHA O THIAPOTYpPOMHAX, HX
nmapameTrpax W IIOKa3aTellsiX, CXeMaX THIPOTYpOMHHBIX
YCTAaHOBOK M HMX cocTaBisionmx. OCHOBHOE ypaBHEHHE
ruipoTypOuHbl. OCHOBHBIE BUJIBI U THUIBI THIPOTYpOMH. MeTo bl
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BBIOOpa U 00OCHOBAaHUS OCHOBHBIX MapaMeTpPOB THAPOATPETaTOB
I'DC. PerynupoBanue pacxoaa rupoTypOuH. Teopust mogoous u
MOJICJTUPOBAHUSL M €€ HCIIOJIb30BAHHS TIPU MPOSKTUPOBAHUU H
IKCIUTyaTallui TUApOTypOuH. KaBuramus B rumpoTypOMHAX u
MeTO/IbI O0phObI ¢ Hell. OOpaTuMble M HACOCHBIC Aarperatsl
TH]IPOY3JIOB. O06006meHHOe oTpeieNieHUe napamMeTpoB
00paTUMBIX MAIllHH.

Tema 2. Mexannueckoe 000py10BaHNE THAPOIICKTPOCTAHIIHA.

Conepxannie TeMbl: OCHOBHBIE 3aTBOPHI, aBaPUITHO-PEMOHTHBIE,
OBICTPOICHCTBYIOIIIHE. PeMoHnTHBIE 3aTBOPBHI. 3aTBOPBI
BOJOIIPUEMHUKOB.  3aTBOpPbl  TYpOMHHBIX  TpyOOIPOBOOB:
JTUCKOBBIE, I1apoBble 3aTBOPbI. COpOynepKUBAIOIINE PEIIETKU U
MEXaHU3MBbI ux OUYHCTKH. [TogpemMHO-TpaHCTIOPTHOE
o0opysoBaHHE:  MOCTOBBIE  KpaHbl,  KO3JIOBbIE  KpaHBbl,
CTaHJApTHBIE TMOAbEMHBbIE MeXaHu3Mbl. CpelncrBa  Mallon
MeXaHU3aIHH.

Tema 3. OCHOBHOE JHEPreTHUYECKOE OOOPYAOBAaHUE MAIBIX WU
Mukpol ' DC.

Copnepxanne Tembl: OOlIass XxapakTepUCTHKa U Pa3HOBUAHOCTU
Manbix U MUKpo-I'DC. VYHuuuupoBaHHblE SHEPreTHYECKHE
monyin Mmanelx ['OC. Buasl rugpoarperatoB [uisi MajbIX M
Mukpo - I'DC Pacuer TEXHHKO-?KOHOMUYECKOTO IOTEHIIMAJA
BOJIOTOKA. Pacuer MOIITHOCTH CBOOOHO-TIOTOYHBIX
THJpOarperaTos.

Tema 4. OcHoBHOE sHEpreTuueckoe oobopynoBanue [19C.

Conepxxanre Tembl: OcoOeHHOCTH KOMIOHOBKM 3nmanuii [19C.
[lepcriekTHBHBIE DPAOHBI U CXEMbl HCIOJIb30BAaHUS HHEPIUU
npwiuBoB. KoHcTpykius 3panuii ['OC ¢ KamncyJabHbIMH
ruapoarperatamu.  OpToroHajabHble  TYpOWHBI, = OCHOBHBIE
pEeuMyLIecTBa OPTOrOHAJILHON TYPOUHBI.

Tema 5. OCHOBHOE 3HEpPreTHYEcKOoe O0OOPYIOBAHHE BOJIHOBBIX
ANEKTPOCTAHIIUH.

CopnepxaHue TeMbl: DHEPrus U MOIIHOCTh BOJHBI. OCHOBHBIE
TUIIBI U CXEMBbI BOJIHOBBIX 3jekTpocTaHuui (BnDc). BomHoBas
nomiaBkoBas ['DY. VYerpoiictBa, otciexuBaromue Mpopuiib
BOJMHBL:  Kavaromasics ytka Conrepa, 1ot Kokepems.
Hcnons3oBanue KOJIEOITIOIEerocs BOJSTHOTO cronba:
OCUWJUIMPYIOIIUNA BOAHBIA CTOJO, MYyJIbCUPYIOLUIUN BOJHBIN
cton0 Macyasl. OO6opynoBaHHE OKEaHHYECKHX TEMJIOBBIX
anektpocranuii OTIOC.

Tema 6. Meroasl BbIOOpA, pacyeTa U OOOCHOBAHUS OCHOBHBIX
napametpos [I19C n Bi2C

Conepxxanre Tembl: Pacuer MOIIHOCTH MPWIMBHOTO MOJBEMA.
Karomnas  3ammra OT  2JIEKTPOXMMHYECKOHM  KOPPO3UH.
OrmnpeneneHre MOIIHOCTH THUJIPOTEHEPATOPOB. ODHEPrus U
MOIIHOCTH BOJIHBI. OCHOBHBIE COOTHOIIICHHUSI.

Tema 7. OcaoBHOE 060pynoBanue ['eoTOC.
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Copnepxanue Tembl: TexHOJIOrMYecKas CXeMa OJHOKOHTYpPHOM
I'eoTOC u ee ocHOBHOE 000pymOBaHKE. TEeXHOIOTHYECKas CXeMa
nByxkoHTypHOU 1'e0TOC u ee obopynoBanue. Bogoammuaunas
I'eoTOC. TypObokomMmnpeccopHbie reoTepMajibHbIe
HHEProycTaHoBKH.  CXeMbl  yTWIH3allUM  OTPAaOOTAaHHOTO
pabouero terna ['eoTOC. [leiictByromue ['eoTOC Poccum u ux
MOILHOCTH

Tema 8.  OcHOBHOe  JHepreTuyeckoe  OOOpyIOBaHHE
reoTepMaIbHOTO TEIIOCHA0KEHUS. TemnIoBble HACOCHI.

Copnepxanue TEMBI: Cucremsl reoTepMaIbHOIO
TEIUIOCHA0KEHUs, METOJbl 3allUThl OT KOppo3uu. Meroauka
pacuera CHCTEMBl OTOIUICHHMsS IIOMEIIEHUH I'eOTEePMAIBHOM
Bos10M. [TpuHIMI paboThl M XapaKTEPUCTUKU TETJIOBBIX HACOCOB.

4 Tema 9. OCHOBHOE 00OPYIOBaHKME COJTHEYHBIX JICKTPOCTAHIUH.
OcHoBHOe 00O0py/ZOBaHWE YCTAaHOBOK COJHEYHOTO  TEILIO
CHaOXeHUs.

Conepxxkannie  Tembl:  OOopynoBaHue  JJIi  COJHEYHOMU
AIIEKTPOCTAHIIUU OamieHHoro tumna. Buasl konneHTparopos. COC
¢ condeunbiMu npyaamu. Cxema COC ¢ mapamuienbHBIM
TEIUIOAKKyMyNaTopoM. [IpuHnMNUanbHas cxemMa a’poCTaTHOM
COJIHEYHOM  QJIGKTPOCTaHLUMU €  [ApoBOH  TypOMHOIL.
dorosnekTpuueckue ctaHuu. Tumsl poTo- npeodpazoBareneil u
ux KIIJI. KocMudeckne COJTHEUHbIE CUCTEMBI.

Tema 10. OcHOBHOE 000pYIOBaHNE BETPOBBIX YHEPIOYCTAHOBOK.

Conepxxanne  TeMmbl:  Dusmyeckue  OCHOBBI  Ipolecca
peoOpa3oBaHus HHEPrUM B BETPOIHEProyCTaHOBKaxX. Bunel
BOY wu obmacte wux mnpumeHeHus. KOHCTpyKTUBHBIE
OCOOEHHOCTH U XapaKTepucTuku BOY ¢ ropu3oHTaAIIBHONW OCHIO
BpamieHus. KOHCTpYKTUBHBIE OCOOEHHOCTH M  OCHOBHBIE
XxapakTepucTuku BDOY ¢ BepTHKanbHONM OCBIO BpallleHUSs.
OcHoBHbIE y3710BbIE 4YacTu KpbulbyaTod BOVY. Koncrpykuuu
pPEAYKTOpa ¥ TE€HEPaTOpPa, UX IHEPreTUIECKUE XapAKTEPUCTUKHU.

5 Tema 11. OcHoBHOe oOOpymOBaHUE MIJii OMOIHEPTETUUYECKUX
YCTaHOBOK. TOTUTMBHBIC DJIEMEHTHI.

Conepxxanne Tembl: Knaccudukaums buodY mno rtumy
HHEPreTUUECKUX IMPOLECCOB, CBA3aHHBIX C MepepabOTKOM
onomaccel. OCHOBHBIE 3JIEMEHTBI TEXHOJOTHYECKOro Ipolecca,
UX DHEPreTUYEeCKUE XapaKTEepUCTUKU W METOJbl HMX pacyeTa.
Buasl OuopeakTopoB M HX KOHCTPYKTUBHBIE OCOOEHHOCTH.
Craguu nepepaboTku 6MoMacchl B OMopeakTopax. ¥ CTpOHCTBO U
NPUHIUN JEHCTBUS TOIUTUBHOTO 3reMeHTa. Pedopmunr. Bumst
TOTUIMBHBIX JIEMEHTOB X TEXHUYECKUE XaPaKTEPUCTUKH.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHILIE 5.




Ta6mmma 5 — [IpakTudecKue 3aHsITHS U UX TPYJ0EMKOCTh

W3 Hux Ne
No | Tembl npakTUYECKUX Dopmer TpynoeMKocTb, |IIpaKTUYECKOM |pa3jaeiia
/o 3aHATAN TIPaKTHICCKIX (dac) IIOJTOTOBKH, | TUCLIMII
SatATim (gac) JIUHBI
Cemectp 8
1 | Xapakrepuctuku PacueTtnoe 3aganue 2 2 4
COJTHEYHOTO
W3ITy4eHUs
2 | TemmoBoit cnoco0 | PacuerHoe 3aganue 2 2 4
MCIOJIb30BAHUS
COJIHEYHOM SHEpPruu
3 | doTornekTpUUecKas Pacuernoe 3aganue 2 2 4
reHeparus
4 | Manbie PacuerHoe 3amanue 2 2 3
TUIPO3JICKTPOCTAHIINH.
THIIPOTYpOOarperarsl
5 | JlonactHble u | PacuerHoe 3amanue 2 2 2
pPOTOpHBIE
BETPOYCTAHOBKH
Bcero 10
4.4. JlabopatopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIO0EMKOCTb
N3 Hux Ne
Ne Hanmenosaame 1aGOpaTOpHEIX padoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 8
1 N3yuenne paboThl cucTeMbl oceBasi TypOHHa- 2 2 1
reHepaTop
2 Wzydenne  paboTbl  (OTOIIEKTPUIECKOM 2 2 2
YCTaHOBKH
3 N3yuyenne paboTbl  BETPOIHEPIETUUECKOU 2 2 3
CUCTEeMBbI Ha 0a3e aCHHXPOHHOTO JBUTATEsI.
4 Mertoaunka pacdera BaJIOBOTO, TEXHUYECKOTO 2 2 4
U DKOHOMHMYECKOTO TIOTEHIIMaga BETPOBOMA
SHEPTHUHU.
5 Pacuer MoOImHOCTH  CBOOOJHO-IIOTOYHBIX 2 2 5
THJIPOArperaTos.
Bcero 10

4.5. KypcoBoe NMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroumxcs

Buapl camocTosiTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmmma 7 — Bugsl caMOCTOSITEIbHOM paOOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydeHne TeopeTHIecKoro MaTepuana
36 36
qucuurnHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTtposbabIe paboThl 3a09HuKOB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 3 3
arrectaruu (I1A)
Bcero: 42 42

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs
JUTSL CAMOCTOSITEIBHON pa0OThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

KomnuuecTBo 9K3eMILIIpOB B
Ug_ll_nill;/ec bubnuorpaduueckas ccpiika (Kpoﬁlgiggﬁgﬁznbm
HK3EMILISIPOB)

621.31 | XapueHko, Hukomnaii Bacunbesuu. 15
X22 WNHauBuyabHbIE COJIHEUHbIE YCTaHOBKH

[Texker] / H. B. Xapuenko. - M.

Dueproaromusaar, 1991. - 208 c. : puc., Tabn. -

bubmmorp.: c. 206 - 207 (44 nass.). - ISBN 5-283-

00110-5:1.20 p.
621.38 | Baiiepc, T. 10
b18 20 KOHCTPYKIMH C COJIHEYHBIMU DBJIEMEHTAMH

[Texkct] = 20 selected soar projects making

photovoltaics work for you / T. Baitepc ; mep. ¢

anrn. C. B. Cugopos ; pen. M. M. Konrtyn. - M. :

Mup, 1988. - 197 c. : Tabu., puc., poro. - ISBN 5-

03-000407(pycck.). - ISBN 0-13-934779-8(aunrmn.) :

0.60 p.
620.9 P.B. TopomoB c¢ coaBr. Herpaguuuonusie u 25
I'70 BO30OOHOBJISIEMbIE  WCTOYHWUKH  DHEPruu, 1-oe

u3n./Tomck: U3n. Tomckoro IlonuTexHUUeCKOro

yHuBepcurera, 2009 r.

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «IHTepHEeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOIMMBIX JJII OCBOCHHS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — TIlepedeHbp DJIIGKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEeKOMMYHUKaMOHHOMU cetu «HTepHeT»

URL aapec HaumenoBanue
651.33 DHepreTuYecKkoe 000pyA0BaHUE IS UCIIOIb30BaHUS HETPATUITMOHHBIX
b18 ¥ BO30OHOBJIsIEMbIX HCTOUHUKOB dHeprun / [log pen. B..

Buccapuonosa. — M., 2004.-448 C. 32

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

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OecCHeueHHs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPaAaMMHOTO obecrieueHus npeacrasieH B Tadumie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHMS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHue cocTaBHON YacTu Howmep aymutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JleknmonHas ayiuTopust 21-18
MynbTuMeanitHas JTeKUUOHHAS ayAUTOPUS 21-21

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS MPOMEKYTOYHONH AaTTeCTaIlluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI IPOMEKYTOUHON aTTeCcTalluu

By npomMeXyTOYHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

JuddepeHpoBaHHbIN 3a4ET Crnncox BONpocCoB;
TecThr;

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYJaloUIMMHCS TPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
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KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B TedeHne cemecTtpa MOXKET MCIOJIb30BATHCS

100-0ampHas  mkaia

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUiA

HCIIOJIb30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHITUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyuvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIILHO M TPAMOTHO €r0 U3JIaraer;

— OIrpasACh Ha 3HAHHWA OCHOBHOHN n HOHOHHHTGHBHOﬁ JINTCPATYpBhbI,
TCCHO IPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C HpaKTH'—IeCKOﬁ
JeATEIBHOCTBIO HAIIPABIICHNS;

— yMeJi0 00OCHOBBIBACT U apryMEHTHPYET BbIIBUTaeMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHUS;

— cBOOOJTHO BJIAJICET CUCTEMOI CIEIMAIN3UPOBAHHBIX IOHSITHH.

«XOPOIIIO)»
«3aYTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJCET CHCTEMOM CIIENHAIN3UPOBAHHBIX TOHSATHH.

«YAOBJICTBOPUTCIIBHO»
<(Ga4YTCHO»

— o0yyaromuiicss ycBOMWJI TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYIIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [TOJI0KEHMUS,;

— 3aTpyAHseTcs B (OpMYyIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;

— YaCTUYHO BJIAJIEE€T CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaroluiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
Marepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYIHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpeIcTaBieHsl B Tabauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne /it [Tepeuens BompocoB (3a1a4) AJisl IK3aMeHa a
WHANKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr s mudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! ans audd. 3auera
Kon
Ilepeuens BompocoB 11 nudd. 3aueTa
p p A WHAMKATOpa
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1. Knaccudukarust BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU. Moienb
noTpeOHOoCcTH obmecTBa B sHepruu. [lorennunan BUD, a¢dhekTuBHOCTH
MCIIOJIb30BaHUs Pa3InYHbIX UX BUJ0B. CpaBHeHue Xapaktepuctuk BUD u
HUD.

2. HayuHble npuHIMIBI HCTIOIb30BaHus BUD: aHanu3, BpeMeHHbIe
XapaKTePUCTUKH, Ka4eCTBO, KOMIUIEKCHBIN MOAX0/] K INIAHUPOBAHUIO
sHepreTUku. TexHuueckue, CounaibHO-9KOHOMUYECKUE U SKOJIOTMUYECKHE
npo0JeMbl ucnoas30Banus BUD.

3. ConHeyHoOe U3TyYEHHUE U €ro XapakTepucTuku. O0JIacTH COJTHEUHOTO
cnektpa. [Ipsmble myun u paccessHHOE u3ityueHue. O0IydeHHOCTb.
[TapuukoBslit 3 dexr. [Tpubops! A U3MEPEHUS JTYIHUCTHIX TOTOKOB.

4. HarpeBaHue BOJIbl COJTHEUHBIM M3JIyde€HUEM. THIIbI COTHEUHBIX
Harpesatesieil. OTKpbIThIe HarpeBaTenu. YepHsle pesepByapsl. [Iporounsie

HarpeBaTciin. CeJleKTUBHBIE IIOBEPXHOCTH. BaKyYMMI/IpOBaHHBIC IIPUEMHUKH.

5. IlomorpeBarenu BO34yXa, HCIOJIb3YIOIIHUE COJHEUHYIO SHEPTHIO.
CymmunpsHbie kamepbl. COTHEYHBIE OTOMUTENbHBIE CUCTEMBI (TACCUBHBIC U
akTuBHbIE). CONHEYHBIE IPYABIL.

TIK-5.]1.5
TK-5.]1.6

[lepeuens TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIONHEHUS KYpCOBOM pabOThI

MpeICTaBICHBI B Tabwuie 17.

Tabnuua 17 — IlepeueHb TeM JJIsi KYPCOBOIO MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM paboThI

Ne /it .
KYpCOBOil pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHBIM IJIaHOM HE IPEIyCMOTPEHO

BOHpOCLI A IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmmnua 18 — IIpumepHBIi epedeHb BOIIPOCOB JIsi TECTOB

No Kon
W [IpuMepHBIil IepeyeHb BOIIPOCOB ISl TECTOB WHJIUKATO
pa
1 1. Yro o3navaeT TepmuH "B0300HOBIsSIEMbIC HCTOYHUKN dHEPTUH'"? TIK-5./1.5
a) Bo0300HOBIsIEMBIC HCTOYHUKU SHEPTUH — IK-5./1.6

9TO TMIPHUPOJIHBIC PECYPCHI WITH MPOIIECCHI,
WJTH BO30OHOBIIIOTCSI OBICTPEE, UEM PACXOIYIOTCHI.

WCITOJIB3YIOT JJIsL IPOU3BOJICTBA SHEPTUU CHIIBI IIPUPOBI,
TaKue Kak COJIHILIE, BeTep, BoJla U Oruomacca.

C) Bo0300HOBIIsIEMbIC HCTOUHUKH YHEPTUU — 3TO UCTOUHHKH,
KOTOPBIE HE BBIACIIAIOT BPEAHBIX BELIECTB

KOTOPBIC 110 YCJIIOBCUCCKHUM MCPKAM ABJIAKOTCA HEUCUCPIIACMbIMU

b) Bo0300HOBIsIEMBIE HCTOUHUKH OHEPIUU — 3TO HCTOUYHUKH, KOTOPBIC

d)

2. Kaxkwue 3aga4y pe€macT BHCAPCHUC BO300HOBJISIEMBIX UCTOYHUKOB
DHEPIHUH B DHEPTETHUKY CTPAHBI?
a) 3HCpFOO6CCHCLICHI/ICI HCIIOJIb30BAHUE BO30OHOBIISIEMBIX HCTOYHUKO

B aTMoc(epy U He cTocOOCTBYIOT II100aTbHOMY MOTEIUICHHUIO.
Bo300HOBIIIEMbIE HICTOUHUKN YHEPTUU — TO UCTOUHUKHU, KOTOpHIE
00eCTIeYnBarOT HE3aBUCUMOCTh OT HMITOPTA

HCKOIIaeMOr0 TOIUIMBA U CO3/Jal0T paboune MecTa B peTHOHAX.

B MTO3BOJIAET 00ECTICUUTh MOTPEOHOCTH B DJICKTPOIHEPTUU U TEILIE.
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https://gendocs.ru/v14176/%D0%92%D0%BE%D0%B7%D0%BE%D0%B1%D0%BD%D0%BE%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B5_%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8

b) Dkosnorus: cHUXeHHE BEIOPOCOB MAPHUKOBBIX Ta30B M APYTUX BPE/
HBIX BEIIECTB, YMEHBIICHUE 3aTPSI3HEHUS OKPYXKAIOIIEH CPE/IbI.

c) IIpomoBONBCTBHE: YITyUIlICHUE YCIOBHM LISl CEIBCKOTO X035iCTRa,
CHMKEHHE 3aBUCHMOCTH OT HCKOIIAEMOT'0 TOILIHBA.

d) BesomacHOCTh: muBepCcUUKAIIUS KCTOUHUKOB SHEPTHH, CHIYKCHHE
pucka repeGoeB B IOCTaBKax M aBapuil Ha DIICKTPOCTAHIIUSIX.

€) DKOHOMHYECKOE Pa3BHTHE: CO3JIaHHE HOBBIX PA0OYHMX MECT, CTUMY
JIMPOBaHKE WHHOBAIMI U TEXHOJIOTHI B 00JIACTH BO30OHOBJISIEMOi
SHEPIeTHKH.

3. ComnocraBbTe TEXHOJIOIHMU BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH C
UX 00JIaCTAMH IPUMECHEHHUSL:
TexHonoruu:
OO6nacTu pUMEHEHUS:

a) CosHeuHast YHEPTHsI

b) Harpes BojbI a5t OBITOBBIX HYX]], OTOIUICHHE JOMOB, IPOU3BOJICTB
0 AJIEKTPOIHEPTUH ISl HEOOBIINX HACENEHHBIX MyHKTOB H aBTOHO
MHBIX CUCTEM.

C) Berpsinas sHeprus

d) BsipaboTka 37€KTpO’HEPrHH ISl OTIAIEHHBIX PAOHOB, Il HET J10
CTyIa K TPaJUIIMOHHBIM HCTOYHUKAM SHEPTHH, a TAKXKE JUIS TIPOMBI
NUICHHBIX TPEANPUATHIA U PePMEPCKUX XO3SIHCTB.

€) DHeprus BOJIbI

f) CrpouTtenbCcTBO THAPOIICKTPOCTAHIIU Il 00SCIICYCHUS FIEKTPOI
Hepruei KPYIMHBIX TOPOJOB M MIPOMBIIUICHHBIX PEIIPUSITHH, a TaK
XKe JUIS PETYJIHPOBAHUS PEYHOTO CTOKA M MPEIOTBPAILICHHS HABOIH
CHUM.

g) TeorepmainbHas YHEPTHsI

h) OO6orpeB *KHJIBIX © KOMMEPUYECKUX 3AaHHUMN, IPOU3BOJICTBO 3JIEKTPOI
HEPTrHUH I OTAAJEHHBIX pallOHOB M 00eCTieueHHe TETIOM U TOpsTde
i BOJIOI TYpUCTHYECKUX OOBEKTOB.

4. PaccTaBbTe B IPAaBUIILHOM IMOPSIAKE STAMbl CTPOUTEIBCTBA
BETPOIHEPreTUYECKON YCTaHOBKU

a) IlpoekTupoBaHWE U aHAIN3 MECTHOCTH.

b) VYcranoBka ¢pyHmameHTa u OalIHH.

C) MoHTax reHeparopa H JOmacTeu.

d) TlomkirodyeHue K 3IEKTPOCETH U TECTUPOBAHHE CHCTEMBI.

e) IlyckoHanamodHbie pabOThI U BBOJ B IKCILTyaTaIHIO.

5. BerposnepreTrka. BeTrep u ero xapakTepUCTUKM.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus, Ipe/ICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJIEp)KaTCsi B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIO0K U MPOUEaypy
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MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli 00yJaromuxcs
'YAIL

11. Meroanueckue yKazaHus JUIst 00yJaIOMIMXCsl 10 OCBOCHUIO TUCIUTLTUHBI

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIeKIMHU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJbHOE MPEACTaBIEHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

IlnanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsIBJIEHUE HEOOXOJMMOro HHTepeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON padoThI;

— TIOJy4YeHHE 3HAaHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaMIIne TObl;

— HAY4YUTbCSI METOAMYECKH 00pabaTbiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepHall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3JaTOYHOIO MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 110 AUCLHUIIINHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuaa:

1.1. TpaxuuMOHHBIE U HETPAJULIMOHHBIE HCTOYHUKHU SHEPTUN

1.2. 3anmacel ¥ pecypcbl UCTOUHUKOB SHEPIHUH.

2.1. ITpo6aeMbl UCHOIB30BAHUS TPATUIIMOHHBIX HICTOUHHKOB SHEPTUN

2.2. [Ipo6aembl HCHOIB30BAHUS HETPAIUIIMOHHBIX HCTOYHUKOB SHEPTUH

2.3. MecTo HeTpaJUIMOHHBIX HICTOYHUKOB YHEPTHH B YIOBICTBOPESHUN SHEPTETHUCCKUX
HOTpeOHOCTEN uenoBeka

3.1. DHepreTuuecKkre XapaKTEPUCTHUKH COTHEUHOTO U3ITy4eHHs

3.2. ®usnueckue OCHOBBI ITpollecca MpeoOdpa30BaHMs SHEPIUU COTHEUHOTO U3TyUeHUS B TEIUIO
3.3. ConHeuHble KOJUIEKTOPBI. THITBI, IPUHIMITBI AEHCTBUS U METOIbI pacyeTra

4.1. TeruioBbIe CONHEUHBIE AIEKTPOCTAHIMN

4.2. ®OTORACKTPUIECKOE TPEOOPa30BaHUE YHEPTUN COTHEUHOTO M3ITYICHUS

4.3. KoHLIEHTpaTOphl U CUCTEMBI CIEKEHHUS

5.1. YCTpOHCTBO 3IEKTpOCTaHINI

5.2. PacueT cHCTEeMHBIX BETPOAIEKTPOCTAHIINN

5.3. PacueT aBTOHOMHBIX BETPOIJIEKTPOCTAHIINI

5.4. MeToibl MacCOBBIX PacYe€TOB aBTOHOMHBIX BETPOIIEKTPOCTAHIIMH

11.2. Mertoauueckue yKazaHus UIsl 0OYJaIOMIMXCS 110 YYaCTHIO B CEMUHapax

OCHOBHOM 1ENBIO 11 00YYaroIerocst ABIsSETCS CUCTeMaTH3alMsl U 0000IeHe 3HaHU
Mo W3y4aeMoul Teme, pasjaeny, (GopMHpOBaHHWE YMEHHUS padoTaTh C JIOMOJHHUTEIbHBIMU
UCTOYHHKAMU HH(OpPMAIIUU, COMOCTABIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATH
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MPOYUTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3pE€HHS W T.M. B COOTBETCTBMM C BeAylleH
TUIAKTHYECKON IENBI0 COJCpKAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hambolee
TPYIHBIE JUISI TIOHUMAaHHUS W YCBOCHHUS TEMBbI, Pa3Aeiibl JUCHUIUIMHBL Crnenudukoi ITaHHOU
(dOpMBI 3aHSATHH SBIISIETCS COBMECTHAS paboTa MpernoaBaTeliss i 00yJaromerocs: HaJ peeHueM
MOCTaBJICHHOW TIPOOJIEMBbI, a TIOMCK BEPHOTO OTBETa CTPOUTCS HA OCHOBE YepeIOBaHUS
VHJIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mMOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO MO TEME MPOCIYIIAHHON JEKIUU
HEOOXOAMMO O3HAaKOMUTHCA C IUIAHOM €ro MpPOBEIEHHUS, C JUTEepaTypoll W Hay4YHBIMU
MyOJUKAIUSAMU 110 TEME CEMHUHapa.

TpeGoBanusl K IPOBEIEHHUIO IPAKTUYSCKUX 3aHITHI

1 IlpakTryeckue 3aHATHS TMPOBOATCS TOCIE YTCHUS JICKIHUH, JAOIIMX TEOPETUUYECKUE
OCHOBBI JIJI1 MX BBINOJIHEHUS. JlOMyCKaeTcsl BBHITIOJIHEHUE MTPAKTUYECKUX 3aHATUM O TPOUYTEHUS
JIEKIMA C LEJbI0 O0JeTYeHns M3yYCeHUs] TEOPETHYECKOTO MaTepHalia MPH HAJIUYHH ONHUCAHUNA
paboT, BKITFOYAIOIINX HEOOXOAUMBIC CBEIICHUS WIH CCHUIKA HAa KOHKPETHBIC Y4eOHBIC W3/IaHUSA,
COJIEp KAIIMe 3TH CBEJICHHMS.

2 OcHOBaHMEM TIPOBEACHHS MPAKTHUYECKUX 3aHATHN MO TUCHUIUIMHE SBISIOTCSA: Y
nporpaMma yuyeOHON AMCUUIUIMHBL, y paclucaHue yueOHBIX 3aHATHIA.

3 YcnoBus npoBeAeHUsI MTPAKTUYECKUX 3aHITHI.

3.1 Ilpaktuyeckue 3aHATHUS IODKHBI NMPOBOJUTHCS B AyJUTOPHUSAX, COOTBETCTBYIOIIUX
CaHUTAPHO-TUTUEHUYECKUM HOPMaM.

3.2 Bo BpeMs MpaKTHYECKUX 3aHATHN JOJDKHBI COOIOAATHCS MOPSIOK M TUCIUILIMHA B
coO0TBeTCTBUU C [IpaBuiamu BHYTPEHHETO pacropsiaKa.

3.3 TlpakTuyeckue 3aHATHS JIOJDKHBI OBITH OOECHedYeHbl B JOCTaTOYHOM OOBEMe
HEOOXOAUMBIMH  METOJMYECKUMM  MaTepuajaMi, BKIIOYAIOIMIMMH B Ce0S  KOMIUIEKT
METOJUYECKIX YKa3aHUH K BBIMOJIHEHHUIO MPAKTUYECKUX paboT 1O JaHHOM AUCHHUIIINHE.

3.4 IlpenoxaBaTenb HECET OTBETCTBEHHOCTb 3a OPraHU3AIMI0 MPAKTHYECKUX 3aHITHH.
OH UMeEET MPaBo ONPEACIATh COJACpPKAHUE MPAKTHIECKUX paboT, BBIOMpATh METOABI M CPEICTBA
MIPOBEICHUS 3aHATHS, HauOOJiee MOJHO OTBEYAIONIME MX OCOOEHHOCTSIM M O0O0ECTeUYHMBAIONINE
BBICOKOE Ka4eCcTBO yueOHOro Impoiiecca.

4.4 TIpaBa, OTBETCTBEHHOCTh U 00SI3aHHOCTH CTY/ICHTA.

4.1 Ha npakTH4ecKOM 3aHATUU CTYACHT UMEET IPABO 3a74aBaTh MPENOIABATENI0 BOIPOCHI
MO0 COJEPKAHUI0 W METOJMUKE BBIMOJHEHUS paboTel. OTBET mpemnojaBarens IOJDKEH
o0OecrieunBaTh BBIMIOJIHEHHWE CTYACHTOM pPa0OTHl B TEUEHHE 3aHATHS B TMOJIHOM O0bEME U C
HaJUIeKAIUM KaueCTBOM, OTOBOPEHHBIM B METOJIMUYECKUX YKA3aHUSIX K TIPAKTUUYECKOMN padoTe.

11.3. Meroauueckue ykazaHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabot

B xone BeimonHeHus ma0oOpaTOpHBIX pPadOT oOydarolmuics MAOMKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATH.

Brinonnenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBI, ONpEeNenseMol y4eOHBbIM IUIaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alys TEOPETUUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSX;

— TOJIyueHHe HOBOM MH(OpMAIMH 110 3y4aeMOH TUCIUILINHE;
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— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTEIbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

1.1. JlaGopartopHoe 3aHSTHE - OJHA M3 OCHOBHBIX (OPM OpraHM3alUU Y4eOHOTO
npolecca, HalpaBl€HHass Ha TBOPYECKOE YCBOCHHME TEOPETHYECKHMX OCHOB Y4eOHOM
JUCHUIUIMHBL W TIOJYYEHUE TPAKTUYECKUX HABBIKOB HCCIICOBAHUS IIyTEM MOCTAaHOBKH,
IpoBe/IeHUsl, OOpabOTKM U TNPEACTaBICHUS pPe3ylIbTaTOB H3KCIIEPUMEHTa Ha OCHOBE
NPAaKTUYECKOTO HCIOJIBb30BAHUS PA3IUYHBIX CPEACTB (HAOIIOACHUS, W3MEPEHUs, KOHTPOJI,
BBIUUCIIUTEILHOW TEXHUKHU), NPHUOOPETEHUS HABBIKOB OIbITA TBOPYECKOM JESATEIBHOCTH.
JlaGopatopHass paboTra - KOHKpETHOE Yy4yeOHOe 3aJaHue [0 U3y4aeMOH JAWUCHUILIMHE,
BBINOJIHSAEMOE Ha 1a00paTOPHOM 3aHSTUH.

1.2. Lenb 1a00paTOPHOTO 3aHATHUSA - TPAKTUIECKOE OCBOECHHUE CTYICHTAMHU COJCPIKAHUS U
METOA0JIOT MU U3y4aeMO# TUCIMITIIMHBI IPU UCIIOIb30BAHUU CIIELUAIBHBIX CPEJICTB.

1.3. OcHOBHBIMH 3a7jauyaMH JIAOOPATOPHBIX 3aHATHH SIBIISIOTCS: - MPHOOPETEHUE OIBITA
peleHus yaeOHO-UCCIe10BaTEIbCKUX U PEaJIbHBIX MIPAKTUYECKHUX 33]a4 Ha OCHOBE U3YUYE€HHOIO
TEOPETUYECKOr0 MaTepualia; - MPUOOPETEHUE OMbITAa MPOBEACHUS SKCIIEPUMEHTA; - OBJIAJICHUE
HOBBIMHM METOJUKAaMH 3KCIIEPUMEHTHPOBAHUS B COOTBETCTBYIOLICH OTpaciM HAayKH, TEXHUKU U
TEXHOJIOTUH; - MPUOOpPETeHHWE YMEHUH W HAaBBIKOB OJKCIUTyaTallUd TEXHHYECKUX CPEJICTB H
obopynoBanusi; - (opMUpOBaHHE YMEHHH O00pabOTKM  pPe3yJlbTaTOB  IMPOBEICHHBIX
UCCIICIOBAaHMM; - aHaIU3 W OOCYXJEHHE IOJY4YEHHBIX pe3yJbTaToB U (HOpMYIMpOBAHUE
BBIBOJIOB; - BBIPA0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI CAMOCTOSITEIIFHO MOTYyYSHHBIX
3HaHWi; - o0ecleyeHrne paloHAIbHOIO COYETaHUs KOJUIEKTMBHOM M MHAMBUIYaJbHOW (hopMm
00y4eHwusI.

1.4. OcHoBHBIMU (DYHKIIUSAMU JTa00PAaTOPHBIX 3aHATUN SBISIOTCS:

- MO3HABATEIbHAS;

- pa3BUBAIOILIAs;

2.1. JIaGopaTopHbIe 3aHATHUS MPOBOASATCS OCIIE YTEHUS JIEKLUH, JaroIUuX TEOPETUYECKHE
OCHOBBI ISl X BBIMOJMHEHUs. J[OMyCKaeTcs BBITIOTHEHUE JTA00PATOPHBIX 3aHATHHA 10 MPOYTECHUS
JEeKIHMHA ¢ 1eblo 00JerdyeHns M3ydyeHHsl TeOPETHUYECKOro Marepuaia MpH HAIWYMM ONHCAHUH
paboT, BKIIOYAIONIMX HEOOXOIWMBIE TEOPETHUECKHE CBEICHHUS WM CCBUIKHM Ha KOHKPETHBIC
yueOHbIe U3JIaHMsl, COJepKAIUE ITH CBEICHHUS.

2.2. OcHoOBaHMEM I IPOBEACHUS 1a00paTOPHBIX 3aHATHI MO AUCLUUIIIMHE SBISIOTCS: -
nporpamMMa y4eOHOM JUCHUIUINHBL, - paclicaHue y4eOHbIX 3aHATHH.

2.3. YcnoBus NpoBeCHUS U MaTepuaibHOe o0ecrieueHne J1abopaTOPHBIX 3aHATUH.

2.3.1. JlaGoparopHble 3aHSATHS JOJKHBI TPOBOAMTHCS B  CHELHMATM3MPOBAHHBIX
7a00paTOpHsX, COOTBETCTBYIOIIMX CAHUTAPHO-TUTUEHHYECKUM  HOpPMaM, TpeOOBaHHSIM
0€30I1aCHOCTH U TEXHUUYECKOW ICTETHKE.

2.3.2. KonuyecTBO 000pyI0BaHHBIX JaOOPATOPHBIX MECT JOHKHO OBITh HEOOXOIUMBIM
JUIs JIOCTHXKEHMs TIOCTaBJICHHBIX Iiefiell oOyueHMss W JIOCTaTOYHBIM JUId oOecredeHus
00y4JaeMbIM YCIIOBHI KOM(pOPTHOCTH.

2.3.3. Bo BpeMs 1ab0paTOPHBIX 3aHATHHA JTOJKHBI COOJIIOAThCA MOPSIOK U JUCLUIUIMHA
B COOTBETCTBHH C TPABUIIAMH TIOJIB30BAHUS TAHHOH JTAOOPAaTOPHH.

2.3.4. MatepuanbHoe o0ecredeHre 10JKHO COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO

2.4. TpeOoBaHusi K METOAMYECKOMY OOECHEYEHHUI0 JIabOpaTOPHBIX  3aHSATHM.
JlaGopaTopHble 3aHATUS JOJDKHBI OBITH 0OECHeueHbl B JOCTATOYHOM 00BeMe HEeO0OXOIMMBIMU
METOJAMYECKIMH MaTepHaJIlaMH, BKIIOYAIOIIUMHI B €0 KOMIUIEKT METOJAWYECKHX YKa3aHUH K
IUKTY JIabOpaTOpHBIX paboOT TO JaHHOM JucHUIIMHE. MeToandyeckue yKa3zaHus K
71a00paTOPHOM paboTe CiTy’KaT PyKOBOJICTBOM JUIS IIPETOAaBaTEIeH 1 CTYACHTOB.

2.5. TlomHoMouUMsi M OTBETCTBEHHOCTh MPO(ECcCOPCKO-MPENno1aBaTeIbCKOr0 COCTaBa
Kadeapsl YHUBEPCUTETA, TIO AUCIUIUIMHAM KOTOPOH OpraHu3yeTcs T1abopaTopHOe 3aHsITHE:
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2.5.1. 3aBemyrommuii  kademapoil  HECEeT  OTBETCTBEHHOCTh  3a  HaJJIeXKalee
(byHKIMOHMPOBaHUE TA0OPATOPHUU U KaIpOBOE oOecrieueHre 1a00paTOPHbIX 3aHATHA.

2.5.2. IlpenonaBaresnb, KOTOPOMY IMOPYYEHO MPOBEACHHUE IIUKIIA JIAOOPATOPHBIX 3aHATHH,
HECET OTBETCTBEHHOCTh 33 CBOCBPEMEHHYIO I0JIauy 3asBOK Ha MaTepUAIbHOE M KaJpOBOE
ofOecrieueHUe 3aHATHI, a TaKXKe 3a OpraHM3alMI0 yKa3aHHBIX 3aHATUH B COOTBETCTBUU C
TpeOOBaHUSAMHU JCHCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB, OTHOCAIIMXCS K COJEpPKAHUIO
3aHATUN U METOJMKE UX MPOBEICHUSI.

2.5.3.IlpenogaBarenb HMMEET TMPABO ONPEACIATh COAEpKaHUE JIadOPATOPHBIX pPadoT,
BbIOMpaTh METOJIbI U CPEACTBAa NpPOBEACHUS JabOpaTOPHBIX HCCIEAOBAHUN, Hauboee IMOJHO
OTBEYAOIUE UX OCOOCHHOCTSM U 00€CIIeUHNBAIOIIIE BEICOKOE KaYeCTBO Y4eOHOT0 IpoIiecca.

2.5.4. TlpenonaBarenb ¢GopMHpPYET pPYyOEkKHBIE W HTOTOBBIC PE3YJIbTaThl (PEUTHHIH)
CTYZICHTA I10 pe3yJabTaTaM BBIIIOJHEHHS Ja00paTOPHBIX padoT.

2.6. [IpaBa, OTBETCTBEHHOCTh M 00S3aHHOCTH CTYCHTA.

2.6.1. Ha maGopatopHOM 3aHSITUM CTYAEHT MMEET IpaBO 3aJaBaTh MPENoAaBaTEN0 MU
(wn) J1abOpaHTy BOMPOCHI MO COACPKAHUIO U METOJUKE BBIMOJTHEHUS pabOThl M TpeOOBATh
OTBETa MO cymecTBy oOpamienus. OTBET mpenojaBareis JODKEeH 00eCleurnBaTh BBITOTHEHHE
CTYJECHTOM pa0OThl B TEUYEHHE 3aHITHS B MOJHOM OOBEME M C HAAJEKAIUM KadyeCTBOM,
OTOBOPEHHBIM B METOJIMYECKHUX YKa3aHUSX IO MPOBEACHUIO JJA0OPATOPHBIX padoT. 2

2.6.2. CTyneHT UMeeT MpaBO Ha BHIMOJIHEHHUE J1a0OPAaTOPHOUM pabOThI 0 OPUTHHAIHHOU
METOJMKE C COTJIACHS MPETOAaBaTeNs M MOJ €ro HaI30pOM - MPH OE3yCIOBHOM COOIIOJCHUU
TpeOoBaHUi 6€30MaCHOCTH.

2.6.3. CryneHT uMeeT NpaBO BBINOJIHUTH JJAOOPATOPHYIO DPAOOTY, MPONYLIEHHYIO I10
YBaXXHUTEIHHOU MPUYKHE, B YAChI, COTJIACOBAHHBIE C MIPETOAaBaTeNeM.

2.6.4. CtyneHT 00s13aH NpuOBITE Ha J1a0OPaTOPHOE 3aHSITHE BO BpeMs, YCTAHOBJIECHHOE
pacnucaHueM, M C HeoOXOJMMOHl mpeABapuUTENbHOM MOATOTOBKOM. K BbIMONHEHUIO
nabopaTopHOM pabOThl JOMYCKAIOTCA CTYACHTHI, MOJITBEPIMBIINE TOTOBHOCTH B OOBEME
TpeOoBaHU, coAepkKaIIMUXCS B METOJMYECKHX yKa3aHUSAX K JiabopaTopHoil paboTte u (uwim) B
YCTHBIX TPEIBAPUTEIBHBIX YKA3aHUAX MPETIOAaBATEIS.

2.6.5. B xome naGopaTOpHBIX 3aHATHI CTYAEHTHI BEAYT HEOOXOJUMBIC 3allHCH,
COCTaBIAOT (MO TpeOOBaHMIO TpENoJaBaTeNsl) UTOTOBBIM NUChbMEHHBIM oTueT. Ha mepom
3aHATUM LUKJIA JJAOOPAaTOPHBIX PadOT IMpernojaBaTeNb JODKEH JaTh KOHKPETHBIE yKa3aHHs IO
COCTaBJICHHUIO U 0()OPMIICHUIO OTUYETOB C IIeJIbI0 o0ecrieuenus eaqunoooOpasus. B 3aBucumoctu oT
ocoOeHHOCTe 1LuKiIa Ja00paTOPHBIX 3aHATHH OTYET COCTAaBJIAETCS KaKIbIM CTYIEHTOM
UHAMBUAYaAJIbHO, JUOO oOmmii ortder - moarpymmoil u3 2-3 crygeHTtoB. [lo okoH4aHuu
1a00paTOpHOl pabOThI CTYEHTHI 00513aHbI MPEJICTABUTH OTUET MPENoJaBaTeo A MPOBEPKHU C
nocienyromen 3amuroi. 11o corracoBannio ¢ mpenojgaBareneM AOIYCKAeTCsl IPEICTAaBICHUE K
3alUTe OTYeTa O JJabopaTopHON paboTe BO BpeMsl CIEAYIOLIEro J1abopaTOPHOTO 3aHATUS UM B
WH/IMBUyaJIbHBIE CPOKH, OTOBOPEHHBIE C IperoaaBaTeneM. J[omyckaeTcst o COTJIacoBaHHIO C
IpernoJiaBaTeseM MpeaCTaBIsATh OTUET O JIAOOPATOPHOU paboTe B 3JIEKTPOHHOM BHUJIE.

2.6.6. B koHue 1a00paTOpHOrO 3aHATHS IpernojaBaTellb OLEHUBAaeT paboTy CTyAEHTa
IyTeM MPOBEPKH OTYEeTa U (MITH) €ro 3aIuThl (codece10BaHNs).

2.6.7. CryneHT HeceT OTBETCTBEHHOCTb: - 3a HPOIYCK JIaOOpaTOpPHOIO 3aHATHSA IO
HEYBaXXMTEIbHON NpUYMHE; -  HENOATOTOBIEHHOCTb K  JlabopaTopHoil — pabote; -
HECBOEBPEMEHHYIO c/lady OTYETOB O JTa0OpaTOPHOI paboTe W MX 3aIINTY; - IIOpYy UMYIIECTBA U
HaHeCceHHe MaTepHallbHOTO ylepoa J1adopaTopuu.

Crtpykrypa u hopMa oTueTa 0 J1a00opaTopHOM paboTe
Kaxkas mommkHa ObITh HH(pOpMAIIHs B OTYETE O JabopaTOpHOU padoTe:
naHHbIe 0 padoTte (Tema, qucruruinia), @O aBTopa U nMpenoaBaTens;
TIEJTH U 33]1a49H;

® O0OBEKT M MPEIMET UCCIICTOBAHNS;

® YCJIOBHBIC 0003HAYCHUS U TCPMUHBI,
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¢ TCOPCTUYUCCKHNC BBOAHBIC TAHHELIC,

® HaJIN4YHUC TCXHUYCCKOI'O OCHAIICHUA,

L4 BBI6paHHBIe MCTOJABI MPOBCACHUA OKCIICPUMEHTA,

® JIOJYYCHHBIC B ITPOLECCE UCCIICA0OBAHUA PE3YIbTATEI;
® aHajlu3 PE3yJIbTaTOB OKCIICPUMECHTA,

® 3aKJIHYCHUC U BBIBO/JHI.

TpeboBanus k ohopMIIEHUIO OTYETa O JIJAbopaTOopHOU paboTe

Otuer (WM MPOTOKON) MO JiabopaTopHOU padoTe 0O0bIYHO OodopMIIIETCS OJMH Ha
Opurany (2-4 cTyneHTa), OJHAKO B HEM MPHUBOJISATCS BApUAHTHI 33JaHUM U XOJ] BBIMOJIHEHUS JJIs1
BCEX HCIIOJIHUTENEH, €CIIU A KaXJ0ro CTYAEHTa IPEelyCMOTpEeH CBOM BapuaHT. OTYeT 1o
nabopaTopHOH  paboTe JOJDKEH COOTBETCTBOBATh OCHOBHBIM  TpeboBanmsiMm ['OCTa,
IPEIbABIAEMBIM K TEXHUUECKOM TOKYMEHTALIUU.

Otyet pomyckaercs opopMIIsATh TOIBKO Ha JUcTax Oemoit Oymaru popmara A4 (210x295
MM). TeKCT U PUCYHKH Pa3MEIIAIOTCs C OJHON CTOPOHBI JIMCTA, JIpyras OCTaeTcs CBOOOIHOM.
[Tons momxkHbl OBITh HE MeHee 25 MM cieBa M 15 MM cmpaBa, cBepxy U cHu3y. Pamka He
aBIseTcs 00s3aTenbHON. JINCThI, HaUMHAsI CO BTOPOTO, TOJIKHBI OBITH IPOHYMEPOBAHbI B IIPABOM
BepxHeM yriy. Jluctel ckperuisoTest 2-3 ckoOkamu ¢ JieBod cropoHbl. [leperubath u
CKJIa/IbIBATh JIUCTHI HE AOIYCKAETCS.

[lepBeiM odopmisieTcss TUTYIBHBIM JnHCT obmero Buaa. Ha cnemyromieit crpanwuiie
dbopMyIupyrOTCs 11e7Ib paboThI, 00IIIee 3aJaHNe U MPUBOIATCS JaHHBIE KOHKPETHOT'O BapUaHTA.
Janee onuceiBaeTcs XoA paOoThl, mpuUBOAATCS (eciu Tpedyercs) (OpMyINbI, pacueTHbIC
COOTHOLLEHUS, AJITOPUTMBI, TEKCThI IPOTPaMM U PE3YJIbTaThl Pacu€TOB (3KCIEPUMEHTOB) B BUJIE
TaOJIMI, CXeM, PUCYHKOB U TrpadukoB. B cOOTBETCTBUU C O0XHAAEMBIMH U TOTYyYECHHBIMU
pe3yibTaTaMu  JIeNaloTCsl BbIBOJBI OO0 YCHEIIHOM (HEyJayHOM) BBIIOJHEHUM 3aJaHMus,
MPOU3BOJUTCS aHAIM3 JOMYIICHHBIX OIIMOOK M MPEeUIaraloTCsi BapUaHThl UX yCTpaHEHHs, a
TaK)Ke IMpeJlaratoTcsi CrocoObl MoJyuyeHus: HauOoJsiee ONTUMANbHBIX PE3yJbTaToB.* BbIBOABI
JOJIKHBI OBITH HANMCaHBl CAMOCTOSITENIBHO, & HE JNyOJIUPOBATh 3aKIIOUYEHHUE U3 METOAMYECKOTO
OCcOoOUS 10 JTabopaTOPHBIM paboTam.

Onucanue BBIMONHAEMBIX JIEHCTBUN NMPOU3BOAMUTCSA B O€31MYHON (opMe B HACTOALIEM
BpEMEHHM, HampuMmep: «B COOTBETCTBHM C aIrOpUTMOM COCTaBIIsI€TCS mporpamma...» HeBepHo
Oyzner 3amucaTh: «B COOTBETCTBUU C alIrOPUTMOM COCTaBJsieM (MBI COCTaBIIsSIEM, COCTABHIIN)
nporpammy...» Crneayer Takxe u30eraTb ynorpeoieHus: IPOCTOPEUHBIX CIOB U BbIPAKEHUIH.

Hywmeparus myHKTOB, TaONuIl, CXeM, PUCYHKOB U TpadukoB ckBo3Has. He momyckaercs
pa3MeniaTh 3aroJIOBOK Ha OJJHOW CTpaHHULIE, a CIAEAYIOIINM 32 HUM TEKCT - Ha JPYToM.

Ha rpadukax crnengyer yka3piBaTh MacuiTal, a Takke MOJMUCHIBATh BETUYMHBI TS BCEX
Ocel, a eciii BO3MOXXHO — TO M pa3MmepHocTu. CoBMeIIaTh Ha OJHOM TrpaduKe HECKOJBKO
3aBHCUMOCTEH JOMyCKaeTcss B Cilydae, €CIM 3TH 3aBUCUMOCTH MMEIOT OOIIMH apryMeHT B
OJIM3KUX Tpeenax U Mo 3HaAUYEeHUSIM OTJINYAIOTCS HE CIUIIKOM CHJIBHO (B pa3bl, MAKCUMYM — Ha
nopsok). Ecnu rpaduk copepXuT HECKOIBKO KPUBBIX, CIIEAYET COIPOBOXKIATh MOSCHSIIOIINMU
MOJMUCAMHU KaXyl0o KpuByro. Macira0d, npenensl oceil u pazMep rpaduKoB clieyeT BIOMpPaTh
TakuM 00pa3oM, 4ToObI OB SICHO BHUJEH XapakTep M300paKEHHBIX 3aBUCUMOCTEH, W3MEHEHHE
apaMeTpoB M 4TOOBI rpauK cojep:kal MUHUMYM HEHH(OPMATUBHBIX 00JacTei, B KOTOPBIX
OTCYTCTBYIOT KPUBBIE, THOO IMapaMeTpbl He U3MEHSFOTCS.

Otuer cpaercst B BHJE TBEpPAOM KONUHU (pacriedaTaHHbI), B 3JIEKTPOHHOM BHJIE HE
npunumaercsi. KommbrotrepHoe odopmiieHue sBisercss Oojiee MPEANOYTUTENbHBIM, OIHAKO
JIOTTYCKAeTCsl YaCTUYHO WJIM TMOJHOCTBIO aKKypaTHO O0QOpMISATH OT4eT OT pyku. HeOpexHo
oopmIIeHHbIe WM HEepa300PUNBO HAITUCAHHBIE OTYETHI OyIyT OTHPABIATHCS HA MEPEIEIIKY.

[Ipn BbImONMHEHUM JaOOPATOPHBIX PAadOT MO MH(GOPMATUKE 3aMUCHIBATh BHIBOJBI HE
TpebyeTcs.
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11.4. Metoauyeckue yKazaHus sl O0y4JaIOIMUXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbLHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

Jiis oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAasi padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIBHONH paboTh, Y oOydaromerocst (hopMHupyeTcs
nenecoo0pa3Hoe MIaHUpPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHe‘II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATILHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUuXCSASBIISIOTCS:

—  y4eOHO-METOIUYCCKUN MaTepHaJl 10 JUCIUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 32049HOM (hopme 0OyUeHHS).

11.5. Metoauueckre yKazaHusl JUIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMEeCTpa C I1IeJIbI0 OLEHUBAHUS XO/a OCBOCHMS
JUCLUIUINHBI.

Texylmuil KOHTPOJIb yCIIEBAEMOCTH MPOBOJUTCS HAa NPAKTHUYECKHUX 3aHATHSAX B YCTHOM
dbopmare.

Pe3ynpTaThl TeKylIero KOHTPOJS COOOINAIOTCS CTYJIEHTaM HEMOCPEJCTBEHHO Ha
CIICIYIOILEM 3aHATHH.

Pe3ynbrarhl TEKyHIero KOHTPOJIS YCIEBAEMOCTH YUYUTBHIBAKOTCS IPU IMPOBEICHUU
IPOMEXYTOUHOM arrectauuu. [Ipy HENMpPOXOXKIEHUU TEKYIIEro KOHTPOJS CTYIEHTY CTaBUTCS
OLICHKA «HEYIOBJIETBOPUTEIBHOY.

11.6. MeTtoauueckue yka3zaHus Al O0y4arolIuXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
arrecraiun.

[IpomexyTouHas  arTectanus  oOydaroluxcs — MpeAycMaTpuUBaeT  OIICHMBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceost:

— muddepeHInpoBaHHbI 3aueT — 3To0 ¢dopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
06y‘~IaIOHII/IMC$I IpU U3Y4YCHUU JUCHUILIHMHBI, IIPHU BBIIIOJIHCHUH KYPCOBBIX IIPOCKTOB, KYPCOBBIX
paboT, Hay4dHO-HCCTIEA0BATEIHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
COTIUYIHOY, «XOPOIIIOY, KYAOBICTBOPUTEIHHOY, KHEYTOBICTBOPUTEITHEHOY.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallUd OCYIIECTBISETCS B
CcoOTBeTCTBUU ¢ TpeboBaHusMu IlonoxeHnnit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywaromuxcs 1Mo mporpammam BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4eOHOW paboThI
ctynentoB B 'Y AIy.

KonTponbHast pabora — cpeACcTBO NMPOBEPKH YMEHHMH NPUMEHSATH IOJyYE€HHbIE 3HAHMS IS
pelleHus 3a/1a4y ONpeAeNIEHHOTO THIA M0 TeMe Win pasaeny. O6beM KypcoBoil pabOThl MOKET
nocturath 10-20 ctpanuil; Bpemsi, OTBOJAMMOE Ha €€ HallhucaHue — OT 1-2 MecsueB J0 ceMecTpa.
B 3aBucuMocT 0T 00beMa BpeMEeHHU, OTBOJMMOTO Ha BBIIIOJIHEHUE 3aJlaHusl, KypcoBas paboTra
MOKET MMETh Pa3jMYHyI0 TBOPUYECKYIO HaIlpaBJIEHHOCTb. lIpu HammcaHuM KypcoBOM paboThbI
CTYJIEHT JOJDKEH IIOJIHOCTHIO PACKPBITH BBIOPAHHYIO TEMY, COONIIOCTH JIOTUKY HW3JIOKEHUS
MaTepuaia, TOKa3aTh yMEHHE JenaTh 0000meHuss W BeIBOABI. KypcoBas paboTa mgoimKHA
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COCTOSITh M3 BBEJCHHS, OCHOBHOH YacTH, 3aKIFOYCHUS W CIHCKA MCIOJIb30BAaHHOW JIMTEPATYPHI.
Bo BBeneHMM aBTOp KpaTKo OOOCHOBBIBAET AKTYaJbHOCTh TEMbI, CTPYKTYpY paOoThl M Haér
0030p UCMOJIB30BAaHHOW JUTEpaTyphl. B OCHOBHOW YacTH pacKphIBaeTCsA CYNIHOCTH BBIOPAHHOM
TEMBbI; OCHOBHAsI YaCTh MOKET COCTOSITh U3 JABYX WJIM OoJiee riaB (pa3/iesioB); B KOHIIE KaXJI0TO
pasjelia JIeiarTcs KpaTKUe BBIBOJBI. B 3aKITIOUCHHMH TIOIBOJMTCS MTOT BBITOJHEHHON pabOTHI U
JeNaTcs O0mue BBIBOJLL. B CHHCKE HCIONB30BAHHON JIMTEPATYPhl YKa3bIBAIOTCS BCE
yOJIMKAIMK, KOTOPBIMH ITOJIb30BaJICs aBTOp. IIpW OIlCHKE YPOBHS BBIMOJHCHHS KYpPCOBOMH
pa6OTBI, B COOTBCTCTBUHU C ITOCTABJICHHBIMU LCJISIMU I JAHHOT'O BHUAA yqe6H0i/’1 JCATCIIBHOCTU
MOTYT KOHTPOJIMPOBATHCS CJICAYIOIIME YMCHHS, HABBIKM M KOMIICTCHIIMHM: YMEHHE paboTaTh C
00BbEKTaMU H3Y4YEHMs, KPUTHMUECKMMU MCTOYHHKAMM, CIPABOYHOM U SHUUKIIONEINYECKOU
JUTEPATypOi; YMEHHE COOMpaTh M CHCTEMATH3MPOBATh IPAKTHYCCKHA MaTepual, yMEHHUE
CaMOCTOSITENIbHO OCMBICIISITH TIPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOAMK; YMEHUE JIOTHYHO
¥ IPaMOTHO H3JIaraTh COOCTBCHHBIC YMO3AKJIIOYCHHs W BBIBOJBI; YMEHHE cOO0JIt0naTh (Gopmy
HAYYHOTO MCCIIEIOBAHUS; YMEHHUE MOJIb30BAThCS II100aIbHBIMU HH()OPMAIIHOHHBIMU PECYpPCaMHu;
BJIQJICHHE COBPEMEHHBIMH CPEACTBAMH TEJICKOMMYHHUKAIIMH, CIIOCOOHOCTh M TOTOBHOCTH K
HUCIIOJIB30BAHUIKD OCHOBHBIX HpI/IKJ'IaZ[HbIX HpOFpaMMHLIX Cpe[[CTB; YMGHI/IG O60CHOBBIB3,TB nu
CTPOUTH AaNpPHOPHYID MOJIENIb H3y4aeMoro OOBEKTa WIIM IPOIECcCa; CIIOCOOHOCTh CO3/aTh
COJICPIKATEIBHYIO MTPE3CHTAINIO BBIMIOJTHCHHON paOOTHI.

OcHoBHBIE TpeOoBaHUS K O(GOPMIICHUIO KOMIUIEKTAa TECTOBBIX 3aJaHuii KOMILIEKT TECTOBBIX

3aganuil (nanee - KT3) nomken ObITh MpEICTaBICH B BUAE TEKCTOBOro JoKymeHTa (Microsoft

Word). Bce TecTtoBbie 3amaHus JOJDKHBI COOTBETCTBOBATH W OBITH  pasfefieHbl IO

KOHTPOJIMPYEMBIM pa3zzesiaM (MOAYISIM) AUCUUILIINHBL. BBIIENAIOT Clieayrolue OCHOBHbIC THUIIbI

tecToBbIX 3amaHuil (T3): BbIOOp OJHOrO BapuaHTa OTBETa W3 NPEUIOKEHHOI'O MHOXKECTBA,

BBIOOP HECKOJIBKMX BEPHBIX BApUAHTOB OTBETa W3 MPEIJIOKEHHOTO MHOXKECTBA, 33/IaHHUi Ha

YCTaHOBJIEHHE COOTBETCTBHS, 3aJaHME Ha YCTAHOBJICHHE IMPABUIBHOW I10OCIENOBATEIbHOCTH,

3aJjaHUEe Ha 3aloJHEHHE MPOIYIIEHHOrO KIIYEBOro CioBa, rpaduyeckas ¢opmMa TECTOBOTO

3aganus u ap. [pu cocraBnenuu KT3 xenarenbHO UCIOIB30BATh BCE TUIIBI TECTOBBIX 3aJJaHUM.

— TPMUMEPBI O®OPMJIEHUS TECTOBBIX 3AJIAHUI:

— Bribop oxgHOro BapuaHTa OTBeTa M3 NPEJIOKEHHOTO MHOXecTBa MHCTPYKIMS CTYIEHTY:
Boi6epuTe 0uH NpaBUIBHBIA BapUaHT

— IIpumep odpopmnenus T3:

— Cronuueit Poccuiickoii @enepanyu sBiseTcs:

— Cankr-IlerepOypr

— MumHck;

— MockBa;

[Tpumeuanue: IlpaBUibHBI BapMaHT OTBETA BBLAEIAETCA IONYKUPHBIM HIPUPTOM.
KonnuecTBo BapuaHTOB OTBETa JIOJKHO OBITh HE MeHee 4 1 He Oosee 8.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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