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AHHOTaNINA

JucuuninuHa «Bo300HOBIsSiEMble M HETPAJULMOHHBIE MCTOUYHUKH SHEPIHM» BXOIUT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HanpasyieHUIo MoAroToBku 13.04.02 «DnekTposHepreTKa 1 MIEKTPOTEXHUKA» HAIPaBIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

[IK-2 «cnocobeHn pa3pabaTbiBaTh M OOOCHOBBIBATH MPOEKTHBIE pELICHHs B 00JacTu
po(heCcCHOHATTLHOM I TEIIBHOCTI

CopepxaHue AMCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C (OPMUPOBAHUEM
3HAaHUH  HOMEHKJIATYypbhl ~ OCHOBHOTO  JHEPreTHYECKOr0  00OpYyAOBaHHsS  yCTaHOBOK
HETPaJUIMOHHON  DHEPreTUKH; MOJArOTOBKOM  CTYJIEHTOB K Oyaymied  HWH)KEHEepHOH
JESTEIIbHOCTH.

[IpenogaBanue AMCHMIUIMHBI TPEIyCMAaTPUBAET Cieayromue ¢GOpMbl OpraHU3alUuU
y4eOHOTO Mpolecca: JEKIIH, JIJA00PaTOPHBIE 3aHATHS, CAMOCTOSTeNIbHAs paboTa CTYACHTOB.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTanus B hopme nuddHepeHIupoBaHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

HensiMmu  OCBOGHMSI JUCHUIUIMHBL (MOIyJisl) SIBISIIOTCS:  (OPMHUpPOBAaHUE 3HAHHIMA
HOMEHKJIATypbl OCHOBHOTO JHEPreTUYECKOro OOOpYAOBAHHUS YCTAHOBOK HETPAJAUIIMOHHON
SHEPreTHKHU; MOJArOTOBKA CTYJIEHTOB K OyIyllled HHXKEHEPHOH NesATENbHOCTH, CBS3aHHON C
pa3paboOTKONl TEOPEeTHYECKUX OCHOB, METOAOB M TEXHMYECKUX CPEACTB HCIOIb30BAHUS
COJIHEUHOM, BETPOBOM, IPHIIMBHOM, BOJTHOBOM, r€0TEepMalIbHON, OMOIHEPTHH, THAPOIHEPTHUH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKaAMHU
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLHUIIINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AMCUUILIMHBI OOYUYAIOLIUICS JOJDKEH O0ManaTh CIEAYIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTsaMH. KOMIETCHIINY U MHAUKATOPHI MX JOCTHKCHUS TIPUBEIICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U WHAUKATOPOB UX JIOCTHXKCHUS

Konn
Kareropus (rpymnmna) Ko u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HauMEHOBaHUeE
KOMIIETEHIIUU KOMIIETEHIIUHA
KOMIIETEHIIN U

[1K-2 criocoben

paszpabaThiBaTh U K212
-2.J1.2 BeIOUpaET 3IIeKTPOOOOPYIOBAHUE U
000CHOBBIBATH A P P pya

[TpodeccuonanbHble METO/Ibl pacyera ero napaMeTpoB U
IIPOEKTHBIE PEIICHUS

KOMITETECHIHH B 0BIACTI XapaKTEPUCTHK MPU MPOSKTHPOBAHHH OOBEKTOB
. | mpodeccroHaNbHOI eATeNbHOCTH
npoQeCCHOHAILHON
JIeSITeIbHOCTH

2. Mecro nucuumianssl B ctpyktype OI1
JucuumimHa MoXKeT 6a3supoBaThCS HAa 3HAHUSAX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IIPYU U3YUYEHHUH CIEAYIOUINX AUCIUTLINH:
— DHepreTu4eckrue COOpYyKEHHs yCTaHOBOK HETPAJAULIMOHHON U BO30OHOBIISIEMOM SHEPreTUKU
—  DIEeKTpOIHEPreTHKa
—  DJEKTpUUYECKHE CTAHIIMU U TIOJCTaHIINH
— T'eoTepMmanbHas SHEpreTuka.

3HaHI/I$I, IMNOJIYYCHHBIC IIpU H3YUCHUHN MaTCpUalia ﬂaHHOﬁ JUCHUINIIMHBI, HMCKT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJB3YIOTCA ITPU U3YUCHUHN APYTUX AWUCHHUILINH:

— oOwiast sHepreTuKa
—  DJIEKTPUYECKUE MAIIUHBI

3. O0beM U TPYJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTIENbHBIX BHIOB Yy4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeielieHne 3TOH TPyA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 17 17
AyoumopHnuvie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 74 74
Buo npomesicymounoin ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, Hudbd. Hudd. 3au.
k3. %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Jexmuu | 113 JIP KII CPC
Pa3nensl, TeMbl AUCHIUTIIIHHBI (qac) (©3) | (uac) (qac) | (dac)
Cemectp 2
Paznen 1. OcHoBHOE SHEPTreTUYECKOE
o0opy10BaHuE THJIPABINYECKUX oo, 4 15
TUAPOAKKYMYJIUPYIOIIUX 2JIEKTpOCTaHIMN. Maible
I'SC u mukpo-I'DC
Paznen 2. OcHoBHOE SHEPTeTUYECKOE
o0OpyJOBaHWE  NPUIMBHBIX M BOJHOBBIX 4 4 15
AIEKTPOCTAHIIUH.
Paznen 3. OOopynoBanue [uis TreoTE€pMaIbHOI 4 4 15
SHEpreTuku. TenaoBble HACOCHI
Paznen 4. OcHoBHOE SHEPIreTHUYECKOE
obopyioBaHue COJIHEYHBIX " BETPOBBIX| 2 2 15
HHEPrOyCTaHOBOK
Pazgen 5. OcHoBHOEe  o0OOpyaOBaHuEe  JIJIs
OMOPHEPTETHKHY. TomnuBHbBIE JNEeMEHThI| 3 3 14
TepMoaIeKTpOTeHEePATOPHI.
Hroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74
[IpakTuueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMUMUCs  OINpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymiei

poeCCHOHATILHOM I TEITLHOCTHIO.




4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHIM.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep pa3znena Haspanue u cogepxkaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1 Tema 1. I'mapocunoBoe obopynoanue I'9C. ['mapoTypOuHbI, 0OpaTHMbIE U
HACOCHBIE arperatbl TuaApoy3iaoB. OCHOBHOE ypaBHEHHE THIPOTYPOWHBI.
KaBuranus B ruipoTypOuHax.

Conepxanue Templ: OOIMe MOHATHS O THAPOTYPOMHAX, UX HapaMeTpax U
ImokKaszarcijisix, cCxemMax I‘HI[pOTyp6I/IHHbIX YCTAaHOBOK H HX COCTAaBJIAIONIUX.
OcHOBHOE  ypaBHEHHE TUAPOTYpPOMHBL. OCHOBHBIE BHIBI M THUIIBI
rupoTypoun. Metoasl BbiOOpa M OOOCHOBAHHS OCHOBHBIX IapaMeTpOB
rugpoarperatoB  I'DC. PerynupoBanue pacxona ruapotypoun. Teopus
HOI{O6I/IH U MOACIIUPOBAHUA M €€ HCIIOJBb30BAHUA IIPU IPOCKTUPOBAHWUN H
9KCIUTyaTaluu THApoTypOuH. KaButanmus B THAPOTYpOMHAX M METOIbI
060pb0BI ¢ Hell. OOpaTUMBbIe U HACOCHBIE arperarsbl rTuApoy3IoB. O000ImEeHHOe
OIpe/IeJICHNE MapaMeTpOB 0OPaTUMBIX MAIIHH.

Tema 2. Mexannueckoe 000pyA0BaHNE THIPOITEKTPOCTAHLIUM.

Conepxxanne  TeMbl:  OCHOBHbIE  3aTBOpPbBI,  aBapUUHO-PEMOHTHBIE,
OblcTpozeiicTBytolMEe. PeMOHTHbBIE 3aTBOpPbHI. 3aTBOpPHI BOJOIPHUEMHHUKOB.
3atBOpel TYpOMHHBIX TPYOOMPOBOAOB: JHUCKOBBIE, IIIAPOBBIC 3aTBOPHI.
CopoynepkuBaroliie pemeTku M MeXaHU3Mbl HUX O4YuCTKU. [loxbemHo-
TPaHCHOPTHOE OOOpYZOBaHHE: MOCTOBbIE€ KpaHbl, KO3JOBbIE€ KpaHBI,
CTaH/IapTHbIE IOIbEMHBIE MEXaHU3MbI. CpeJICTBA MaJION MEXaHU3aLlUH.

Tema 3. OcHOBHOE 3HEpreTHUecKoe 00opy0BaHue MajbiX U MUKpol DC.

Copnepxanue Tembl: OOmIas XapakTepUCTHKAa W PA3HOBUIHOCTU MajbIX U
Mukpo-I'9C. YHudummpoBanHuele sHepretudeckue moaynu wmansix ['OC.
Bunper rugpoarperaroB ans manbix U MuKpo - ['DOC Pacuer TexHuUKO-
HPKOHOMHMYECKOTO TMOTEHIMaja BOJOTOKa. PacueT MOIIHOCTH CBOOOJHO-
MOTOYHBIX THAPOATPETATOB.

2 Tema 4. OcHoBHOe HepreTuueckoe obopyaoBanue [19C.

Conepxxkannie  TeMbl:  OcoOeHHOCTH  KOMIOHOBKM  3manmii  [19C.
[lepcrieKkTHBHBIE pallOHBI M CXEMBbl MCIIOJNb30BAHMSI SHEPTMU IPHIIMBOB.
Koncrpyknma  3mammii  ['DC ¢ KanCyJbHBIMH  THApoarperaram.
OproroHanbHble TYpOWHBI, OCHOBHBIE NPEUMYIIECTBA OPTOTOHAIHHOMN
TypOUHBI.

Tema 5. OcHOBHOE  »JHepreTuueckoe  OOOpYJOBaHHWE  BOJHOBBIX
3JIEKTPOCTAHIUM.

CopnepxaHue TEMbI: JHEPTUS U MOLUTHOCTH BOJIHBI. OCHOBHBIE THUIIBI U CXEMBI
BOJIHOBBIX d3JyiekTpoctaHuui (Bndc). BonnoBas mnomnaBkoBas [DV.
YcTpoiicTBa, oTciexuBaromuye npoduiab BOJHBL: Kavatomascs yTka Conrepa,
wiot Kokepennsa. Hcnons3oBanue KoseOmiomerocs BOJSHOrO crosoa:
OCLUMJUTUPYIOIIUH BOJHBIN CTONO, MyJIbCUPYIOUIMHA BOIHBIA CTOJIO Macysl.
O06opynoBaHHE OKEAHUYECKUX TETUTOBBIX 3JekTpocTaniuiit OTOC.

Tema 6. Mertonbl BbIOOpa, pacueta U 0OOCHOBAaHHS OCHOBHBIX IapaMeTPOB
I19C u BnDC

Co;[epn(aHHe TeMbl: Pacuer MOIOHOCTU TPUJIMBHOI'O0 IIOABEMA. KaTOHHaSI
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3amuTa  OT BHGKTPOXHMHHGCKOﬁ KOppO3HuH. OnpeneneHI/Ie MOIITHOCTHU
TUAPOTrCHEPATOPOB. 3Hepr1/151 1 MOIIHOCTBH BOJIHEBI. OCHOBHBIE COOTHOIIICHHS.

3 Tema 7. OcnoBHoe o6opynoBanue ['eoTOC.

Coneprxanue TeMbl: TexHonmorndeckas cxema ogHOKOHTypHOU ['eoTOC u ee
OCHOBHOE 00opynoBaHue. TexHomorudeckas cxema IByXKOHTypHOU ['eoTOC
u ee obOopynoBanue. Bomoammuaunas ['eoTOC. TypOGokommpeccopHbie
reoTepMalibHbIe IHEProycTaHOBKU. CXeMbl YTWIM3AIHH OTPAOOTAHHOTO
pabouero Teria ['eoTOC. [etictByrommue ['eoTOC Poccun u ux MomHoOCTH

Tema 8. OcHOBHOE 3HEpreTMYEcKoe OOOPYAOBAaHUE T'€OTEPMAILHOTO
TEIUIOCHA0XKeHUs. TerIoBbIe HACOCHI.

Copnepxxanmne Tembl: CHCTEMBI T€OTEPMAJIbHOTO TEIJIOCHAOXKEHUS, METOJbI
3alUTBl OT KOPPO3UU. MeTonMKa pacyeTa CUCTEMbI OTOILIEHUS MOMEIEHUN
reorepMaibHOi BoAoW. IlpuHiun paboThl M XapaKTEPUCTHKU TEIJIOBBIX
HAacoOCOB.

4 Tema 9. OcHoBHOE 000pyNOBaHHME COJTHEYHBIX AMEeKTpocTaHmui. OCHOBHOE
000py/10BaHNE YCTAaHOBOK COJTHEYHOT'O TEIIJIO CHAOKEHUSI.

Conepxxkannie Tembl: OOOpyIOBaHHE JUIsI COJHEYHOM OSIEKTPOCTAHIIUU
6amenHoro tumna. Buael koHuentpatopoB. COC C COJIHEYHBIMH MpPYAAMHU.
Cxema COC ¢ napaulenbHbIM TEIUIOAKKyMyJsiTopoM. [IpuHuunuanbHas
cXeMa a’pOCTaTHOM COJHEYHOW »HIIEKTPOCTAHLUUU C HapoBON TypOMHOM.
doroanekrpuueckue craHiuu. Tumsl $hoto- npeodbpazosareneid n ux KII/.
Kocmuueckne coIHEUHbIE CUCTEMBI.

Tema 10. OcHoBHOE 000pyAOBaHKE BETPOBBIX YHEPIOYCTAHOBOK.

Conepxanune TeMbl: ®dusnueckue OCHOBBI Ipoliecca NpeoOpazoBaHus
SHEPIUU B BETpOIHEproycraHoBkax. Buasl BOY u obnacte ux npumeHeHus.
KoHcTpyKTHBHBIE OCOOEHHOCTH U XapakTepucTuku BOY ¢ ropusoHrtanbHON
ocbto  BpamieHus.  KOHCTpYKTHBHbIE  OCOOEHHOCTH U OCHOBHBIE
xapaktepucTuku BOV ¢ BepTukanbHON oChio BpaiieHusl. OCHOBHBIE y3J10BbIE
gactu KpsuibuaTo BOY. KoHCTpyknum pexykropa M TeHepaTropa, HX
DHEPreTUYECKHUE XapaKTEPUCTUKH.

5 Tema 11. OcHoBHOe 000pymOBaHHE Uii OMOPHEPreTMUECKHX YCTaHOBOK.
TorMBHBIE ATIEMEHTHI.

Cognepxannie Tembl: Knaccudpukanus buodY mo Tumy sHepreTudecKux
MIPOIIECCOB, CBSI3aHHBIX C TepepadoTkoi Omomacchl. OCHOBHBIC SJIEMEHTHI
TEXHOJOTHYECKOT0 MPOIIecca, NX YHEPTETHUECKUE XapaKTEPUCTUKU U METOIBI
ux pacyera. Buapl OMOpeakTOpOB M HX KOHCTPYKTHUBHBIE OCOOEHHOCTH.
Craguu mepepaboTku Ouomacchl B OHOpeakTopax. YCTPONCTBO W MPHHIIUIL
HeﬁCTBHﬂ TOIINIMBHOI'O 2JICMCHTA. Pe(i)OpMI/IHF. BI/I)II)I TOIIJINBHBIX JJICMCHTOB
WX TEXHUYECKHE XapaKTePUCTHKHU.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U UX TPYJI0EMKOCTh

U3 Hux Ne
No | Tembl npaktrdeckux | opMbl IpakTUYECKUX | TpPyaO0€MKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHbIEC 3aHATHSI
Tewmpl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh IPUBEACHBI B TaOIHIIE .
Tabmuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpyOEMKOCT®, | MPAKTHUECKOH | pasjeiia
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 2
1 H3ydenue paboThl CUCTEMBI OCceBas TypOHHa- 4 4 1
TeHepaTop
2 Wzydyenne  paboThl  (OTORIEKTPUUECKON 4 4 2
YCTaHOBKH
3 Wzydenune paboOThl  BETPOIHEPTETHUECKOM 4 4 3
CUCTEeMbI Ha 0a3e aCHHXPOHHOTO JBUTATEsl.
4 Metoauka pacyeTra BaJOBOTO, TEXHUYECKOTO 3 3 4
U OSKOHOMHMYECKOTO TMOTEHIIHajga BETPOBOI
SHEPTHUHU.
5 Pacuer MomHOCTH  CBOOOIHO-TIOTOYHBIX 2 2 5
THJIPOArperaToB.
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOU pabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIiXcs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3yueHne TeopeTuyecKoro Marepuasia

10 10
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 10 10
Bemonaenne pedepara (P) 10 10
[ToaroToBka K TeKyuemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamaee 3amganue (/13) 10 10
KonTtposbabie paboTsl 3a09Hnk0B (KP3) 10 10
IToaroroBka K MpOMEXyTOYHOMU 14 14
arrectaruu (I1A)

Bcero: 74 74
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5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCIUIUTHHE (MOJLYJIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCS yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevYaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUI

[udp/ Kom1uecTBo 9K3eMILIIpOB B
P bubnuorpagpuyeckas ccpuika OUOIMOTEKE
URL anpec

(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

621.31 Xap4eHko, Hukonaii ~ BacuimbeBuu. | 15
X22 NunuBunyansHble COJIHEYHBIC
ycranoBku [Tekcr] / H. B. Xapuenko. -
M. : Dueproatomusaar, 1991. - 208 c. :
puc., Tabi. - bubmuorp.: ¢. 206 - 207 (44
Ha3g.). - ISBN 5-283-00110-5 : 1.20 p.

621.38 baiiepc, T. 10
b18 20 KOHCTPYKUMH C  COJHEYHBIMU
anemeHnTamu [Tekct] = 20 selected soar
projects making photovoltaics work for
you / T. baiiepc ; mep. ¢ anrn. C. B.
Cunopos ; pen. M. M. Koaryn. - M. :
Mup, 1988. - 197 c. : Tabu., puc., poro. -
ISBN 5-03-000407(pycck.). - ISBN 0-13-
934779-8(anrm.) : 0.60 p.

620.9 P.B. T'oponoB ¢ coaBt. HerpamuimonHsie 25
I'70 U BO300HOBJISIEeMble MCTOYHUKH SHEPTUH,
l-oe  wm3n./Tomck: U3a.  Tomckoro
[Tonnrexunueckoro ynusepcutera, 2009
r.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOH ceTn «HTepHeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTH «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — TlepedeHb OJIIEKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB  HH(POPMAIIMOHHO-
TEJICeKOMMYHUKaIIMOHHOHU ceTn «HTepHeT»

URL anpec HaumenoBanue
651.33 DHepreTudeckoe 000pyA0BaHUE AJIs UCTIONB30BaHUS HETPATUIIHOHHBIX
b18 ¥ BO30OHOBIISIEMBIX UCTOUHUKOB dHepruu / [lox pex. B.1.

Buccapuonosa. — M., 2004.-448 C. 32

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

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUN
8.1. [lepeuenp mporpaMMHOTO OOECIEUCHHsI, HCIONB3YEeMOr0 TMPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIlecca M0 AUCIUTLIHHE.
[TepeueHs UCTIOIB3yEMOTO MIPOTPAMMHOTO OOECTIeUeHus IpencTaBieH B Tadnmuie 10.




Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t Haumenosanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHWYECKOH 0a3bl, HEOOXOAUMOW JIIsi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)
1 JlexumoHHas ay IUTOpUs 21-18
MynbTuMeanitHas TEKUUOHHAS ay AUTOPHUS 21-21

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAIHH
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS TPOMEKYTOYHONH aTTeCTAIluU
oOy4aromuxcs Mo AUCHUIUINHE TPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl POBEACHHUSI IPOMEKYTOTHON aTTeCTaIlUN

Bug HpOMG)KyTO‘-IHOﬁ aTTCCTallun Hepequb OLICHOYHLIX CPCACTB

JuddepenurpoBaHHbIi 3a4ET Crrcox BONpPOCOB;
TecTsl

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYYalOIIMMHUCS TPUMEHSETCST 5S-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejieHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHast ~ mKala ~ MOXIYJILHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1reHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0aiubHas mKana paKTep bopmrp HIM

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CJIEZI0BATEIBLHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOU JIUTEPATYypHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHbBIE MOJOXKEHHS C MPAKTUYECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOALI U 00OOIICHHUS;

— cBOOOJIHO BIIAJICET CUCTEMOM CIIeIIMATN3UPOBAHHBIX TTOHATHH.

COTIIMYHO»
GavTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

«XOpoHIO»
Ga4YTCHO»

— 00yJaroUiCs TBEPIO YCBOMII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY H3JIaracT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C HPAKTHYECKOH JCATEIBHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHI.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— oOyyJaronuicss yCBOWJI TOJIBKO OCHOBHOW NPOTpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JIUTEPATYPHI;

— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUs B NPAKTUYECKOM IPUMEHEHUU 3HAHHUU
HaIpaBJICHUS,

— c1abo apryMeHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— 3aTpyaHseTcs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIECIMAIM3UPOBAHHBIX HOHSITHHA.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;

— JIOMYCKaeT  CYyIIECTBCHHbIC  OIMMOKM W  HETOYHOCTH TP
paccMOTpeHHH IPOOJIeM B KOHKPETHOM HalpaBJICHUM,

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He QopMYTUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

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

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHAMKATOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) ais qudd. 3adera mpeactaBicHs! B Tabauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis audd. 3agera
Kon
Ne n/mt Ilepeuens Bonpocos (3ana4) anst Audd. 3auera
p p (3amaw) s T MHMKATOPA
1. Buzibl coNHEYHBIX YCTAaHOBOK U UX Kiaccuukanus. 2. OCHOBHBIE [IK-2.14.2

u HUD.

MPUHIUIBI pAOOTHI COTHEYHBIX YHEPTOYCTaHOBOK. 3. OCHOBHBIE
KOHCTPYKIIUU COTHEUHBIX dekTpocTaniuii (COC). 4. JloctouHcTBa U
Henocratku COC. 5. OcHOBHOE 000pyI0BaHUE /ISl COTHEUHBIX
ANEeKTpOCTaHLIMN OameHHOro Tuma. 6. CollHeYHbIE KOHIIEHTPATOPHL. 7.
Konctpykuus u npuHuun aeictsus potonpeoOpazoBaTeneii.

1. Knaccudukarus BO30OHOBISIEMBIX HCTOYHUKOB dHEpTruu. Moiens
notpeOHocTH ob1ecTBa B sHepruu. [lorennuan BUD, s¢pdextuBHoCTh
HCIIOJIB30BAaHUS Pa3JINYHBIX UX BUAOB. CpaBHEHNE XapakTepuctuk B1O

2. HayuHble npuHIUIIBI CTIONB30BaHus BMUD: ananu3, BpeMeHHbIE
XapaKTEePUCTUKU, KaU€CTBO, KOMIUJIEKCHBIN MOAXO0/ K TUIAHUPOBAHUIO
SHEpreTUKu. TeXHUYecKne, COUNaIbHO-DKOHOMUUECKUE U
HKOJIOTHYECKHE MPo0IeMbl ncnoiab3oBanus BUD.

3. CosHeUHOE M3JTyYEHHUE U €r0 XapakTepucTuku. O0JIaCTH COJTHEUHOTO
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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

crekrpa. [Ipsimble myun u paccestHHOe u3nyueHue. OOIydeHHOCTb.
[MapuukoBsiii 3¢ dext. [Iprdopsl 1715 U3MEPEHUS TYYUCTHIX TOTOKOB.
4. HarpeBaHue BO/ibl COJTHEUHBIM U3JIy4eHUEM. THIIbI COTHEUHBIX
HarpeBatesei. OTKpbITbIe HarpeBarenu. YepHsie pe3epByapsl.
[Iporounsie HarpeBarenu. CeleKTUBHBIE IOBEPXHOCTH.
BakyymmupoBaHHbIE TPUEMHUKH.

5. Iloporpesarenu Bo3ayXxa, HCIOJIb3YIOIIUE COJIHEUHYIO SHEPTHIO.
CymmunpHbie kKamepbl. COTHEYHBIE OTOMUTENBHBIE CUCTEMBI (TACCUBHBIC
1 akTUBHBIC). COTHEYHBIE MPYIbIL.

6. ConHeuHasi SHEprust Uil OXJIaXkIeHUs BO3yxa. AOCOpOIIMOHHBIE
XOJIOAUIIbHBIE YCTaHOBKU. KO3 (DUIIMEHT TEeIIONCIIONb30BaHusl.
OrnpecHeHue BOABI.

7. Konuentpartopsl cosiHeuHol sHeprun. [lapabonnueckuii BOrHyThIN
KOHLIEHTpaTop. COTHEYHbIE CUCTEMBI AJIS MTOIYUYEHHUS 3JIEKTPOIHEPTUH.
PaccpenoToueHHble KOJIJIEKTOPY COJIHEYHBIE OalllHU.

8. @otoanexTpuyeckas reaepanus. DoTo’eMeHTsl U uxX
XapaKTePUCTHKH. « IEKTPOHHBIN ra3z». PaboTa BpIX0/1a JIEKTPOHOB.
[IpoBoaHMKY M MOITYIPOBOAHUKH. BosbTaMnepHble XapaKTEpUCTUKU U
teoperrueckuii KITJI kpemHneBoit 6arapen.

9. TexHuko-3KOHOMUYeckue npodaemsl co3aanusg COC pa3nuyuHbIX
tunoB: HI'TO, HOS, OPI'D, K®3. 1x cpaBuenue ¢ TOC.
Okonorudeckue rnociueacTsus coznanus COC.

10. Berposnepreruka. Betep u ero xapakrepuctuku. Cuia Berpa.
Onpenenenue cpeaneit ckopoct Betpa. Knaccudukarus
BETPOYCTaHOBOK. BeTposHepreTnuecknii KaaacTp.

[lepeuenr TeM [N KypcOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepedeHp TeM Uit KYPCOBOTO TPOEKTUPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOM pabOTHI

Ne /i1 [TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBITIOIHEHUS
B KypCOBOH paboThI

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bompockl st ipoBeleHUsST TIPOMEXKYTOYHOW aTTECTallMM B BHJIE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

No Kox

1| [IpuMepHBIil mepeyeHb BOITPOCOB ISl TECTOB 1A

/ HKaT

I opa

1 1. Yro o3navaeT TepMuH "B0300HOBISAEMbIC HCTOYHUKN SHEPrun'? IIK-

a) Bo0300HOBIIsIEMbIC HCTOUHHKH YHEPTUH — 2.1

3TO MPUPOJHBIE PECYPCHI UK MPOLIECCHI, KOTOPBIE IO YETOBEUECKUM 2
MEpKaM SIBJISIIOTCS HEMCUEPIaeMbIMHU WIJIH BO30OHOBIISIOTCS OBICTpEE, YeM
PacxoIyIoTCs.

b) Bo3o6HoBIIsIEMbIe HCTOYHUKH YHEPTHH — ITO HCTOYHHUKH, KOTOPbIe
HCIIOJIB3YIOT VISl IPOU3BOACTBA JHEPTUH CHJIbI IPUPOABI,
TaKHe KakK COJIHIe, BeTep, BoAa U OMomacca.

C) Bo0300HOBIIsIEMbIC HCTOUHUKH YHEPTUH — 3TO UCTOYHHKH,
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KOTOPBIC HE BBIICISAIOT BPEAHBIX BEIIECTB B aTMOC(EPY U HE CIIOCOOCTBYIOT
r7106a7bHOMY MTOTETUICHHIO.

d) Bo0300HOBIIsIEMbIC HCTOYHUKH SHEPTUH — 3TO UCTOYHHKH, KOTOPHIC
00eCIeyrBar0T HE3aBUCHMOCTh OT HMITOPTa HCKOTIAEMOTr'0 TOILINBA U
CO3/1al0T paboure MecTa B PErnoHax.

2. Kaxkwe 3aauu pemiaeT BHEJIPEHNUE BO30OHOBIISIEMbBIX HCTOYHUKOB YHEPTHH B
OHEPreTUKY CTPAHbI?

a) DHeproodecneyeHHe: NCMOJb30BaHNE BO30OHOBISIEMBIX HCTOYHIUKOB
M03BOJIsIeT 00ecneYUuTh NOTPEeOHOCTH B 3J1eKTPOIHEPTUH U TeILIe.

b) Oxosiorus: cHMKeHNEe BLIOPOCOB MAPHUKOBBIX I'a30B M IPYIUX BPEIHBIX B
ellecTB, YMeHbIIIeHHE 3arPsi3HeHNUsI OKPY:Kalolleill cpeabl.

c) IIpomoBosbCTBHE: YIIyUIICHHE YCIOBHIA JJIsl CEIBCKOTO X035HCTBA, CHIDKCHUE
3aBHUCHMOCTH OT UCKOMAeMOr'o TOILJINBA.

d) BesomacHOCTbh: quBepCcUUKAINSI HCTOYHUKOB SHEPTHU, CHIYKCHHE PHUCKA TIepe
00eB B OCTAaBKaX W aBapHil Ha AIEKTPOCTAHLIUAX.

e) DKOHOMHYECKOE pa3BHTHE: CO3JJaHUE HOBBIX pa00YHMX MECT, CTUMYJIMPOBAHUE
WHHOBAIIMA U TEXHOJIOTHI B 00JaCTH BO30OHOBIISIEMON SHEPTETUKHU.

3. ComocTaBbTe TEXHOJOTUU BO30OHOBIISICMBIX HCTOUHUKOB YHEPTUH C UX
00JacTIMH IPUMEHEHHUSL:
Texnonoruu:
Ob6nacTu mpuMeHeHus:

a) ComHeuHast SHEPTrHsI

b) Harpes BojbI /151 OBITOBBIX HYK, OTOIJIEHHE JOMOB, IPOU3BOJICTBO JJIEKTPOI
HEPTrHuM IJis1 HeOOJIBIINX HACEIIEHHBIX TYHKTOB M aBTOHOMHBIX CHCTEM.

C) BertpsiHas sHeprus

d) BbIpaboTKa 3JeKTPO3HEPTUH TSl OTTAIEHHBIX PAOHOB, T/IC HET TOCTYyIa K TP
aJIMIIMOHHBIM MCTOYHUKAM DHEPTHH, & TAKXKe JIJIS POMBIIIIEHHBIX TIPEIIPUST
uil U pepMepCcKUX X035 UCTB.

e) DHeprus BOIbI

f) CTpouTenbCTBO THAPOIICKTPOCTAHIUIM [J1s1 00ECTICYCHUS AIEKTPOIHEPTHEH K
PYIHBIX TOPOJIOB ¥ MPOMBIIINIEHHBIX TPEAIPUITUN, a TAKKe IS PETryIUPOBaH
WS PEYHOTO CTOKA M MPEOTBPAICHUS] HABOIHCHUM.

g) T'eorepmainbHas SHEPTHSI

h) OO6orpes KUIIBIX 1 KOMMEPUYECKHX 3J[aHUH, IPOU3BOACTBO JIEKTPOIHEPTHH T
s OTIAJEHHBIX PAHOHOB U O0ECTICUEeHUE TETUIOM U TOpsYei BOAON TypUCTHYEC
KHX OOBEKTOB.

Oteernl: 1) a,d, f, g.
2)b,c, e h.

4. PaccTaBbTe B IPaBUIHLHOM MOPSIKE ITAIMBI CTPOUTEILCTBA
BETPOIHEPreTUYECKON YCTaHOBKHU

a) IIpoexTupoBaHME U aHAIHU3 MECTHOCTH.

b) VYcranoBka GpyHaamMenTa u OAITHH.

C) MoHTax renepaTopa  JOIacTe.

d) TMoxakmrodyeHne K 3JIEKTPOCETH M TECTUPOBAHUE CUCTEMBI.

e) HYCKOHaJ'IaIlO‘-IHBIC pa60TLI " BBOJ B Z-)KCHJ'IyaTaI_II/IIO.
IpaBuibHas NOCJEI0BATENLHOCTL: @, b, C, d, e

5. Berposuepreruka. Berep u ero xapakTepuCTHUKH.

[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI

o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.
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Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHno

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOLEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyOUMX MOPAJOK U IPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTaluyu 00ydaromuXcs
I'VAIL

11. MeTO,Z[I/ILICCKI/Ie YKazaHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIIIMHBI

11.1. MeTtoauueckre yKa3zaHus [ OOYYarOIMIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAayY€HUE JICKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHUCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEHWE ydeOHoro marepuana. HasHaueHue COBPEMEHHOM JICKIMH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO T€ME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIeM AUCHUIUIMHBI, METOJ0OB HAYYHOTO TIIO3HAHUS, HOBEUIINX
JOCTHKEHUI HaydyHOW MbIcTU. B yueOHOM mporiecce JIEKIHUsS BBIIOIHSAET METOJ0JOTHYECKYIO,
OpPTraHM3aAIMOHHYI0 U WHPOpMAIMOHHYIO (PyHKIMHU. JIKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOH oOjacTu 3HaHUA, e€ MpoOJeMbl, JaeT LEeIbHOE MPEJCTaBICHHE O IUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU AUCITUTUTMHAMM.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKON K KaX/101 KOHKPETHOU TEME;

— TIOJIyY€HHE OTbITa TBOPUECKON pabOThl COBMECTHO C MPEToaBaTeseMm;

— pasBuTHE NPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K  TpPeAMETYy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECa, HEOOXOAMMOTO JIJIsi CAMOCTOSITEILHON paboTHI;

— TIOJy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIIne TOIbL;

— HAY4YUTHhCS METOAMYECKH 0o0pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmyarpoBKax);

— TIONy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAllMEl CIaliIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CrpyKTypa npeocTaBiIeHUs JEKIIMOHHOTO MaTepHraa:

1.1. TpaguumoHHbIE ¥ HETPAAUIIMOHHBIE UICTOYHUKH SHEPTUH

1.2. 3amacel ¥ pecypcbl HCTOUHUKOB SHEPTHH.

2.1. [Tpo6aeMbl HCNIOIB30BAHUSI TPATUIIMOHHBIX HICTOYHIUKOB YHEPTUU

2.2. [Tpo6aeMbl HCTIOIB30BaHUS HETPAAUIIMOHHBIX HCTOYHUKOB SHEPTUH

2.3. MecTo HeTpaAUIUOHHBIX UCTOYHUKOB SHEPTHH B YJIOBIETBOPEHUH YHEPIeTUIECKUX
MOTPeOHOCTEH UeIoBeKa

3.1. DHepreTuYecKre XapaKTEPUCTHKH COTHEUHOTO H3ITyUeHHS

3.2. ®usnyecKre OCHOBBI Mpolecca MpeoOpa3oBaHKsI SHEPTUU COTHEYHOTO U3ITYUYCHHUS B TEILIO
3.3. ConmHeuHble KOJUIEKTOPHI. THIIBI, TPUHINIIBI AEUCTBHUS U METOJIBI PacyeTa

4.1. TemnoBble COJIHEYHBIE STEKTPOCTAHIINH

4.2. ®oTo31eKTpHUECKOE IPE0OPa30BaHNE IHEPTUHN COTHEUHOTO M3ITyUIEHUS

4.3. KoHIIeHTpaTOPhI 1 CUCTEMBI CIIEKEHHS

5.1. YcTpoHcTBO 371€KTPpOCTaHIINN
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5.2. PacueT cHCTEMHBIX BETPOIIEKTPOCTAHITAN
5.3. PacueT aBTOHOMHBIX BETPOAJIEKTPOCTAHIIUI
5.4. MeTo/1bI MaCCOBBIX PACU€TOB aBTOHOMHBIX BETPOIJIEKTPOCTAHIIUN

11.2. Metoauyeckue yka3aHus Il 00y4JaroIMUXCs 10 YYaCTHIO B CEMUHApax

OCHOBHOU TENBIO 711 00YYaIOIIeToCs SIBISICTCS CUCTEMATH3aIUsl U 0000IIeHne 3HaHUT
Mo wu3yyaeMou Teme, pasaeny, (QopMHUpoBaHHUE YMeHUs padoTaTh C JOIMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COMOCTABISATh W CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
IPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHs U T.I. B cooTBercTBHM ¢ Benmylen
JTUIAKTHYECKON IENBI0 COJCpKAHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hambouiee
TPYIHBIE JUIsl TIOHUMaHHUS M YCBOCHHS TEeMbl, pa3jieibl JUCHUIUIMHBL Crneunduxoil maHHOU
(dOpMBI 3aHSATUH SBIISETCS COBMECTHAS pa0doTa MpernoaBaTelisi i 00ydaromerocs: Haj peieHueM
MOCTaBJIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE YepelOBaHUS
VHIUBUYAJIbHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mMOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TeMe MPOCIYLIIaHHOW JIEKIUH
HEOOXOJUMO O03HAKOMHUTBCS C IUIAHOM €ro IMPOBEICHUsS, C JIMTEPATypod MW HAYYHBIMHU
nyOJIMKAUsAMU TI0 TEME CEMUHApA.

11.3. Meroauueckue ykasaHus JUIsl OOy4aroIUMXCsS 0 HPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM W3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOro
IpolLecca, 3aKJII0Yaroasicsl B BHIIOJHEHUN 00y4arOIUMUCS 110 PyKOBOJICTBOM IIpenojaBaTes
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Yy4yeOHOMH
JUCLUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITAa TBOPUECKOH J1€ATEIbHOCTH.

Lenbto MpakTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs sBJIsSeTCsl IPUBUTHE OOyYaIOLIMMCS
YMEHUU 1 HAaBBIKOB IPAKTHYECKOU IEATEIBHOCTH 10 U3y4aeMOM AUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl P OCBOEHUH 00yUarOIIUMCS MPAKTUYECKUX 3aHATHI:

— 3aKperuvieHue, YriyOleHue, pacIlUpeHHe M JeTalu3alis 3HAaHUW IpH pelleHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3Y4YeHUs KOHKPETHOW yueOHOil
JVCLUATIINHBI;

— BBIpAa0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI TOJYYEHHBIX 3HAHUW s
BBIIIOJIHEHUS 3aJaHUN;

— obecrneueHne palMOHAIBHOTO COYETaHMs KOJIJIGKTMBHOM M MHIMBUAYAIBHOW (opMm
o0ydeHusl.

11.4. Meroauueckue ykKazaHus s OOy4aroIMXCS MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuicss [OJDKEeH YIIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyYaromerocs.
Breinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX pabOT 00yHaIOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HABBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILIUHEI,

— 3aKpeIUIeHHE, pa3BUTHE U JIETATU3alUsl TEOPETHMUYECKMX 3HAHHM, MOJTY4YEHHBIX Ha
JEKIMX;
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— ToJlyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;
— T[pPHOOpETCHHWE  HABHIKOB  CaMOCTOSTEIbHOH  paboThl ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

1.1. JlaGoparopHoe 3aHSATHE - OAHA M3 OCHOBHBIX (OPM OpraHu3alUN Y4eOHOTO
npolecca, HalpaBl€HHass Ha TBOPYECKOE YCBOCHHME TEOPETHMYECKHMX OCHOB Yy4eOHOM
JUCHUIUIMHBL W TIOJYYEHHWE TPAKTUYECKUX HABBIKOB HCCIEIOBAHMS IyTeM MOCTaHOBKH,
IpOBE/EeHUs,, OOpabOTKM U NPEACTABICHUSA pPE3yJbTaTOB HKCIEPUMEHTAa Ha OCHOBE
NPAaKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX CPEACTB (HAOMIOACHUS, W3MEPEHUs, KOHTPOJI,
BBIUUCIIUTEIbHOW TEXHUKHU), NPHOOPETEHUS HABBIKOB OINbITA TBOPYECKOH JESTEIbHOCTH.
JlabopatopHass paboTa - KOHKpPETHOE Y4eOHOE 3aJaHue [0 H3y4aeMOH JUCLUILIMHE,
BBINOJIHSAEMOE Ha 1a00paTOPHOM 3aHSITUH.

1.2. Llens 1aGOpaTOPHOro 3aHATHS - IPAKTHYECKOE OCBOCHUE CTYICHTAMH COJCPIKAaHHS U
METO0JIOTUU U3y4aeMOi TUCIMITIIMHBI IIPU UCTIOIb30BAHUM CHIEIIMATIbHBIX CPECTB.

1.3. OcHoBHBIMU 3a/1ayaMH J1a0OPaTOPHBIX 3aHATHH SBISIOTCA: - MPUOOPETEHHE OIbITA
peleHus yu4eOHO-UCCIIe10BaTEIbCKUX U PeaJIbHBIX MIPAKTUYECKHUX 33]1a4 Ha OCHOBE U3Y4YEHHOIO
TEOPETUYECKOT0 MaTepHalia; - MPHUOOPETEHUE OIbITAa MPOBEICHUS SKCIIEPUMEHTA; - OBJIAJICHHUE
HOBBIMHM METOJUKAaMH 3KCIIEPUMEHTHPOBAHUS B COOTBETCTBYIOIIEH OTPAciIM HAayKH, TEXHUKU U
TEXHOJIOTUH; - MPHOOpPETEeHHWE yYMEHWH W HAaBBIKOB JKCIUTyaTallM TEXHHUUYECKUX CPEICTB H
o0opynoBaHusi; - (opMuUpoBaHME YMEHMH 00pabOTKM  pPe3ylbTaTOB  NPOBEJEHHBIX
UCCIICIOBAaHMIA; - aHAIUW3 W OOCYXXJCHHE TIOIYYEHHBIX pE3yJbTaToB U (HOpMYyITHUpOBaHHE
BBIBOJIOB; - BBIpa0OTKa CIIOCOOHOCTH JIOTHUECKOTO OCMBICIIEHUSI CAMOCTOSITENILHO MOJIy4YEHHBIX
3HaHUH; - 00ecreyeHne PaluOHAIBHOTO COYETaHHs KOJUICKTUBHONW M WHAMBHIYaJIbHOH (Gopm
o0Oy4eHusl.

1.4. OcHOBHBIMH (DyHKIIMAMHU J1a00PaTOPHBIX 3aHATUMN SBISIOTCS:

- IO3HaBaTeIbHAs;

- pa3BUBAIOILAS;

2.1. JIaGopaTopHbIe 3aHSATHUS TPOBOISTCS MOCIE YTCHUS JIEKIINH, TAIOIINX TEOPETUIECKHE
OCHOBBI ISl UX BBINOJIHEHHUs. JlomycKaeTcsl BBIOJHEHNE 1a00paTOPHBIX 3aHATHH 10 MPOUYTEHUS
JEKIMA C TETbI0 OOJIETYeHNsT U3yYeHHs] TEOPETUYECKOTO MaTepHana MpH HAIMYMW ONHCAHHWN
paboT, BKJIIOYAIOUIMX HEOOXOJUMBbIE TEOPETHYECKHE CBEACHMS WM CCHUIKM Ha KOHKPETHBIE
y4eOHbIe U3JIaHHsI, COJEPKAIIIE STH CBEICHHUS.

2.2. OcHOBaHMEM JUIsl IPOBEJICHH JTa00OPATOPHBIX 3aHATUI MO TUCIMILIMHE SBIISIOTCS: -
nporpamMMa y4eOHOW JUCIUIUINHEL, - pacliiCaHNe yUeOHbBIX 3aHATHIA.

2.3. YciioBus IPOBEJICHNS U MaTepuaibHoe obecrieueHue 1a00paTOPHbBIX 3aHATHI.

2.3.1. JlaGoparopHble 3aHSATHS JOJDKHBI TPOBOAMTHCS B  CHEIMATM3HMPOBAHHBIX
7a00paTOpHAX, COOTBETCTBYIOUIMX CAHUTAPHO-TUTUEHHYECKUM HOpPMaM, TpeOOBaHHSIM
0€30MaCHOCTH U TEXHHUUYECKOW ICTETHKE.

2.3.2. KonnyecTBO 000pYyI0BaHHBIX JaOOPATOPHBIX MECT JOHKHO OBITh HEOOXOIUMBIM
JUIs JIOCTHKEHMs TIOCTaBJICHHBIX Ilefieil oOydeHHs: W JIOCTATOYHBIM JuIi oOOecredeHus
00y4JaeMbIM YCIIOBHI KOM(MOPTHOCTH.

2.3.3. Bo Bpemst 1a00paTOPHBIX 3aHATHI JOHKHBI COOTIOIATHCS MOPSAIOK U TUCIUTUTHHA
B COOTBETCTBHH C TIPABUIIAMH TI0JIH30BAHUS TaHHOH JTA00OPaTOPHH.

2.3.4. MatepuanbHoe o0ecredeHre 10JKHO COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO

2.4. TpeOoBaHMs K METOAMYECKOMY OOECHEYEeHHI0 J1a0OpaTOPHBIX  3aHSITHM.
JlaGopaTopHble 3aHATUS JOJDKHBI OBITH 0OECHEeueHbl B JOCTATOYHOM 0OBeMe HEeOOXOIMMBIMU
METOAMYECKMMH MaTepuallaMH, BKIIIOYAIOIIUMHU B ce0sl KOMIUIEKT METOAMYECKHX YKa3aHHUH K
UKITYy J1a0OpaTopHBIX paboOT TO JaHHOM JuCHUIUIMHE. MeToandeckue yKa3zaHus K
1abopaToOpHOil paboTe CilyKaT pyKOBOACTBOM ISl IIPENoJaBaTesei u CTyIeHTOB.

2.5. TlomHoMouYMsT M OTBETCTBEHHOCTh MPO(ECCOPCKO-TPENoaBaTeIbCKOr0 COCTaBa
Ka(eapbl YHUBEPCUTETA, IO AUCLUIUIMHAM KOTOPON OpraHU3yeTcs 1JabopaTOpHOE 3aHATHE:

16



2.5.1. 3aBemyrommuii  kadeapodl  HECET  OTBETCTBEHHOCTh 32  HaJJIeXkKalee
¢yHKIMOHMpOBaHUE Ta0OPATOPHUU U KaJIpOBOe 0OecrieueHre J1ad0paTOPHBIX 3aHATHH.

2.5.2. IlpenonaBaresnb, KOTOPOMY MOPYYCHO MPOBEACHUE 1IUKIIA JIAOOPATOPHBIX 3aHATHH,
HECET OTBETCTBEHHOCTh 33 CBOCBPEMEHHYIO I0JIauy 3asBOK Ha MaTepUalbHOE M KaJpOBOE
ofOecrieueHre 3aHATHH, a TaKXKe 3a OpraHM3alMI0 yKa3aHHBIX 3aHATUH B COOTBETCTBUU C
TpeOOBaHUSAMHU JEHCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB, OTHOCSIIUXCS K COJEPKAHHIO
3aHATUN U METOJHMKE UX MPOBEICHUSI.

2.5.3.IlpenogaBarenb HMMEET TMPABO ONPEACNATh COAEpKaHUE JIa0OPATOPHBIX pPadoT,
BbIOMpaTh METOJIbI M CPEACTBAa NpPOBEACHHS JabOpaTOPHBIX HCCIEAOBAaHUN, HauOoee IMOJHO
OTBEYAOIIUE UX OCOOCHHOCTSAM U 00€CIIeUNBAIOIIIE BEICOKOE KaueCTBO y4eOHOTro mporiecca.

2.5.4. TlpenonaBarens ¢GopMHpyeT PyOEKHBIE W HTOTOBBIC PE3YyJbTaThl (PEUTHHTH)
CTYZCHTA 110 pe3yJIbTaTaM BBIIOJIHEHHS Ja0OpaTOPHBIX PadoOT.

2.6. [IpaBa, OTBETCTBEHHOCTh M 00S3aHHOCTH CTYCHTA.

2.6.1. Ha maGoparopHOM 3aHSITUM CTYJEHT MMEET IMpaBO 3aJaBaTh MPENOJaBaTEI0 U
(unmu) nabopaHTy BOMPOCHI MO COAEPNKAHUIO U METOAMKE BBINOTHEHHS paboThl M TpeOoBaTh
OTBETa MO cymecTBy oOpamieHus. OTBET mpemnogaBarens JODKEH 00eCreurnBaTh BBIOJHEHHE
CTYJEHTOM pPal0OThl B TEUYCHHE 3aHITHS B MOJHOM O0BEME U C HAJIeKAIIUM KadyeCTBOM,
OTOBOPEHHBIM B METOJIMYECKUX YKA3aHUAX 110 IPOBEACHUIO JIAOOPATOPHBIX padoT. 2

2.6.2. CTyieHT uMeeT MpaBO Ha BHINIOJHEHHUE JTaOOpaTOpHOU paboOThl MO OPUTHHAIBHON
METOAMKE C COTJIACHS TMPETOAaBaTeNs M MOJ €ro HaI30pOM - MPH OE3yCIOBHOM COOJIIOJCHUU
TpeOoBaHUi 6€30MaCHOCTH.

2.6.3. CryneHT uMeeT NpaBO BBINOJIHUTH JJAOOPATOPHYIO pabOTy, NPOMYLIEHHYIO IO
YBOXHUTEIHHOU MIPUYKHE, B YAChl, COTJIACOBAHHBIE C MIPEMoaBaTeieM.

2.6.4. CtyneHT 00s13aH npuOBITE Ha J1a0OPaTOPHOE 3aHSITHE BO BpeMs, YCTAaHOBJIECHHOE
pacriucaHMeM, M C HeoOXOAMMOM mpeaBapuTeNbHOW MOAroToBKOW. K  BBINOIHEHHIO
nabopaTopHOM pabOTBI JOMYCKAIOTCS CTYACHTHI, MOATBEPJAMBIINE TOTOBHOCTH B OOBEME
TpeOOBaHUH, cozlepKalluxcs B METOAMYECKMX YKa3aHMAX K JlabopaTopHOM paboTte W (M) B
YCTHBIX TPEIBAPUTEIBHBIX YKa3aHHUSX MPENoaBaTes.

2.6.5. B xone nabopaTOpHBIX 3aHATHH CTYAEHTHl BeAyT HEOOXOJUMBIE 3alMCH,
cocTaBisOT (MO0 TpeOOBaHMIO MpenojaBaTeisl) WTOTOBBIM MUChMEHHBIM oTyeT. Ha mepBom
3aHATHM IMKJIa J1a00paTOpHBIX paboOT MpenojaBaTelb JODKEH JaTh KOHKPETHbIE yKa3aHUS 1O
COCTaBJICHHUIO U 0()OPMIICHHUIO OTUYETOB C IIeJIbI0 oOecrieueHus eaqnuoodpasus. B 3aBucumoctu ot
ocoOeHHOCTeH 1uKiIa Ja0OpaTOPHBIX 3aHATHH OTYET COCTABISAETCS KaXKIbIM CTYJIEHTOM
UHAMBUAYaIbHO, W00 oOmwMii order - moarpymmoil u3 2-3 cryneHTtoB. Ilo oxoH4aHuu
1abopaTOpHOIl pabOThI CTYIEHTHI 00s3aHbl MPEICTABUTh OTYET NPENOoIaBaTeNto il IPOBEPKH C
nocsenyromen 3amuroi. 11o corlacoBannio ¢ mpenojgaBarenaeM JOIYCKAeTCsl IPEICTAaBICHUE K
3alUTe OT4YeTa O JJabopaTopHOH paboTe BO BpeMsl CIEIYIOLIEro JadopaTOPHOTO 3aHATUS U B
WH/IMBUYaIbHBIE CPOKH, OTOBOPEHHBIE C IperoaaBateneM. J[omyckaeTcsi o COTJIacOBaHHIO C
IpernoJiaBaTesieM MPeACTaBIATh OTUET O JIAOOPATOPHOU paboTe B 3JIEKTPOHHOM BHUJIE.

2.6.6. B koHue 1abopaTOpHOro 3aHATHS MpernojaBaTesib OLEHUBAeT padoTy CTyAeHTa
MyTeM MPOBEPKH OTYEeTa U (MIIH) €ro 3aIuThl (codbece10BaHNs).

2.6.7. CTyneHT HeceT OTBETCTBEHHOCTb: - 3a MPOIYCK JIaDOpaTOPHOIO 3aHATHSA IO
HEYBRXHTEIbHON NpUYMHE; -  HEMNOATOTOBIEHHOCTb K  JlabopaTopHoi  pabote; -
HECBOEBPEMEHHYIO c/]ady OTYETOB O JJa0OpaTOpHOI paboTe M MX 3allINTY; - IIOpYy UMYIIECTBA U
HaHECEeHHe MaTepUalIbHOTO yiepoa 1abopaTopHH.

CrpykTypa ¥ opmMa 0TUETa 0 Ja00PATOPHOM paboTe
Kaxkas momkHa ObITh HH(pOpPMAIIHS B OTYETE O JaOOpaTOpHOH padoTe:
na"HbIe 0 padoTe (Tema, qucruminHa), DO aBTOpa U MpenoaBaTes;
LIEJIM ¥ 3a7a4H;

e O00OBEKT M MPEIMET UCCIICTOBAHNS;

® yCJIIOBHBIC 0003HAYCHHS M TEPMUHBIL;
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¢ TCOPCTUYUCCKHNC BBOAHBIC TAHHELIC,

® HaJIN4YHUC TCXHUYCCKOI'O OCHAIICHUA,

L4 BBI6paHHBIe MCTOJABI MPOBCACHUA OKCIICPUMEHTA,

® TIOJYYECHHBIC B ITPOLECCE UCCIICAOBAHUA PE3YIbTATHI,
® aHaJiu3 PE3YyJIbTAaTOB SKCIICPHMEHTA,

® 3aKJIHYCHUC U BBIBO/JHI.

TpeboBanus k ohopMIIEHUIO OTYETa O JIabopaTOpHO paboTe

Otuer (WM MPOTOKON) MO JiabopaTopHOU padoTe 0O0bIYHO OodopMIIIETCS OJMH Ha
Opurany (2-4 cTyneHTa), OIHAKO B HEM MPHUBOJISATCS BAPUAHTHI 3a/IaHUN U XOJ1 BBIITOJIHEHUS [T
BCEX HCIIOJIHUTENEH, €ClIM A KaXAO0ro CTYJEHTa IpPelyCMOTpeH cBOM BapuaHT. OTyeT 1o
nabopaTopHOH  paboTe JOJDKEH COOTBETCTBOBATh OCHOBHBIM  TpeboBanmsiMm ['OCTa,
IPEIbABISIEMBIM K TEXHIYECKON JIOKYMEHTAIHH.

Otuer nomyckaercsi 0opOpMIIATh TOIBKO Ha MUCTax Oenoit Oymaru ¢popmata A4 (210x295
MM). TeKCT U PUCYHKH pa3MELIAIOTCs C OJHON CTOPOHBI JIUCTA, JIpyras OCTaeTcsi CBOOOIHOM.
[Tons momxkHbl OBITh He MeHee 25 MM cieBa M 15 MM cmpaBa, cBepxy U cHu3y. Pamka He
aBIsieTcs 00s3aTenbHON. JIMCThI, HaUMHAsI CO BTOPOT0, JOJKHBI OBITH IPOHYMEPOBAHbI B IIPAaBOM
BepxHeM yriy. Jluctel ckperuisiioTest 2-3 ckoOkamu ¢ JieBodt cropoHbl. [leperubath u
CKJIa/IbIBATh JINCTHI HE JAOITYyCKACTCS.

[lepBeiM odopmisieTcss TUTYNIBHBIM nucT obmero Buaa. Ha cnemyromieit crpanwmiie
bopMyIUpYIOTCS 11e)Ib paboThI, 00IIee 3aJaHNE U IPUBOAATCS JaHHBIE KOHKPETHOT'O BapHaHTA.
Janee onuceiBaeTcs XoA paboThl, mpuBOAsATCS (ecnu Tpebyercs) (OpMyIbl, pacueTHBIE
COOTHOLLEHUS, AJITOPUTMBI, TEKCTBI IPOTPaMM U PE3YyJIbTaThl pacueToB (3KCIEPUMEHTOB) B BUJIE
TaOJIMI, CXEM, PUCYHKOB U TpadukoB. B cooTBeTCTBUM C OXHAAEMBIMH U TOTYyYEHHBIMU
pe3ynbTaTaMu JIeNaloTCsl BbIBOJBI OO0 YCHEIIHOM (HEyJayHOM) BBIIOJHEHUM 3aJaHMus,
IPOM3BOJUTCS AHAIU3 JIONMYIIEHHBIX OIIMOOK M MpEAJararoTcsi BapMaHThl MX YCTpaHEHHs, a
TaK)Ke IMpeJiaratoTcsi CrocoObl MOMyueHus: Haubosiee ONTHUMAIbHBIX PE3yJbTaToB.* BhIBOABI
JIOJDKHBI OBITh HAIMCaHBl CAMOCTOSITENIBHO, @ HEe JTyOIMpOBaTh 3aKIOYEHUE M3 METOINYECKOTro
nmocoOus 1o 1abopaTopHEIM paboTam.

Onucanue BBIMOIHAEMBIX NEHCTBUN NMPOU3BOAMUTCSA B O€31MYHON (opMe B HACTOALIEM
BpEMEHH, HampuMmep: «B COOTBETCTBUM C aIrOPUTMOM COCTaBIIsieTCsl Mporpamma...» HeBepHo
Oyzaer 3amucaTh: «B COOTBETCTBHM C aJrOPUTMOM COCTaBisieM (MbI COCTaBIISIEM, COCTABUIIM)
nporpammy...» Cremyer Takxe u30eraTh yrnoTpedyieHus IPOCTOPEUHBIX CI0B U BBIPAXKEHHUIA.

Hywmepanust myHKTOB, TabIul], CXeM, PUCYHKOB U TrpadukoB ckBo3zHas. He momyckaercs
pa3MeniaTh 3aroJIOBOK Ha OJJHOW CTpaHHULIE, a CIAEAYIOUINI 32 HUM TEKCT - Ha IPYTrou.

Ha rpadukax cienyer yka3slBaTh MacIiTad, a TakKe MOANUCHIBATh BETUYMHBI ISl BCEX
Oceil, a ecii BO3MOXXKHO — TO M pa3MepHocTu. CoBMemaTth Ha OJHOM TrpaduKe HECKOJIbKO
3aBHCUMOCTEH JOMyCKaeTcss B Cilydae, €ClM 3TH 3aBUCHUMOCTH HMMEIOT OOIIMHA apryMeHT B
OJIM3KUX TpeeNnax U Mo 3HaAUYEeHUSIM OTJINYAIOTCS HE CIUIIKOM CHJIBHO (B pa3bl, MAKCHMyM — Ha
nopsok). Ecnu rpaduk copepXuT HECKOJIBKO KPUBBIX, CIEAYET COIMPOBOKIATH MOSCHSIIOIIUMU
MOJMUCAMHU KaXyl0 KpuBYI0. Macmiral, mpeensl oceil u pazmep rpadukoB clieyeT BHIOMpaTh
TakuM 00pa3oM, 4TOoOBI OB SICHO BHUJEH XapaKTep M300pa)KEHHBIX 3aBUCHUMOCTEH, U3MEHEHUE
napaMeTpoB M 4TOOBI rpauK cojep:kal MUHUMYM HEHH(OPMATUBHBIX 00JacTei, B KOTOPBIX
OTCYTCTBYIOT KpUBBIE, THOO IMapaMeTpbl He U3MEHSIOTCS.

Otuer cpaercsi B BHJE TBEpPAOM KONUU (pacliedaTaHHbI), B 3JIEKTPOHHOM BHJIE HE
npunumaercs. KommbrotrepHoe odopmiieHue sBisercs Oosiee MPenrnoYTHTEIbHBIM, OTHAKO
JIOTTYCKAeTCsl YaCTUYHO WJIM TMOJHOCTBIO aKKypaTHO OoQOpMISATh OTYET OT pyku. HebpexHo
oopmIIeHHbIE WM HEPa300PUMBO HATUCAHHBIE OTYETHI OYyT OTHPABIATHCS HA MEPECIIKY.

*[Ipu BbIMOSHEHUH JaOOPATOPHBIX PAbOT MO WH(GOPMATHKE 3alMKMCHIBATh BHIBOJBI HE
Tpebyercs.
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11.5. Meroauyeckue yKazaHus Uil OOYyYalOUIUXCS MO0 TMPOXOXKACHUIO KYpCOBOTO
IPOCKTHPOBAHUS/BBINIOJHEHUS KyPCOBOM paboThI

KypcoBoii mpoekT/ paboTa mpoBOIUTCS € LENbI0 GOPMUPOBAHUS Yy OOYYAIOLIMXCS OTIBITA
KOMIUIEKCHOTO PEIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON ACSITETLHOCTH.

11.6. MeTtoauueckue ykazaHus JUIsi 0OYyYalOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIOIIUIICS BBIMOIHSAET PadoOTy MO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IIperojaBaTesisi, HO 0e3 ero HernocpeICTBEHHOIO
YYaCTHA.

B npouecce BbINONHEHHsSI CaMOCTOSITENbHON paboThl, y oOydaromerocss GopMHpYyeTcs
nenecooOpasHoe ImIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHHUS
U HaBbIKM B YCBOCHMM M CHUCTEMaTH3alUM NPUOOpETaeMbIX 3HAHUM, OoOEcleYrBaeT BBICOKHM
YPOBEHb YCHEBAa€MOCTH B TNepuojJ OOydYeHHs, IIOMOTaeT IOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CAMOCTOSITENIBHYIO — paboTy
00yyaroImuxcsl, ABISIOTCA:

—  y4eOHO-METOJMYECKUN MaTepHall 10 AUCLUILIIHE.

11.7. Meroauyeckue yKazaHUs I OOyYarolmuxcs IO MPOXOXKIACHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJb KadyecTBa 3HAHUI
00y4Jaromxcs, OCylIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
IUCIHIIINHEL

11.8. Metoauueckue ykazaHus Al OOy4aroOUIUXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTaIUH.

[IpomexyTouHas  artectanus  OOydYalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUYHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4YeHHS MO AuciuIuinHe. OHa BKIIIOYAET B
celst:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOydYaroIMMcs B IIpolecce
M3YYEeHHS BCEH NUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITENEHON paboThl, CIIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPaKTHUYEeCKUX 3ajady. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHALlMOHHOM CECCMM W 3aBEpIIAeTCs aTTECTAllMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

— 3ader — 9T0 (hopma OIEHKH 3HAHUMU, MOTYUYEHHBIX OOYYArOIIUMCS B XOJI€ W3yUCHUS
y4eOHOM TUCIUTUTMHBI B LIEJIOM UJIH IPOMEXYTOUHas (TI0 OKOHYaHUU CEMEeCTpa) OIIeHKa 3HaHUMN
00yJaronMcs 1o OTIEIBHBIM pa3fienaM JUCIUTUITMHBI C aTTECTAIMOHHOW OIIEHKOW «3a4TeHO»
WJIU «HE 3a4TEHO».

— muddepeHInpOBaHHbI 3aueT — 9T0 (¢GopMa OIEHKH 3HAHUHM, TOTYyYEeHHBIX
00ydJaronuMcs Mpy U3YYCHUH JUCIUIUIMHBI, TIPU BBHITTOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEI0BATEIBCKUX PAOOT M MPOXOKICHHUH MPAKTUK C aTTECTAIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILO», KyJA0BIETBOPUTEIHLHOY, «HEYAOBIECTBOPUTEIILHOM.

Cucrema OLEHOK IpPH MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu Ilonoxenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOHM artectanuu cryaeHToB [ YAII, oOyuaromuxcs Mo mporpaMmaM BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y Aly.

KonTponbHast pabora — cpeAcTBO NMPOBEPKH yYMEHHMH NPUMEHSATH IOJTYy4YEHHbIE 3HAHUS IS
pellIeHus 3a/1a4y ONpPeACNICHHOTO THIIA MO0 TeMe Win pasaeny. O0beM KypcoBoi pabOThl MOKET
nocturath 10-20 cTpanwuir; BpeMs, OTBOJUMOE Ha €€ HallMuCaHue — OT 1-2 MecsIeB 10 ceMecTpa.
B 3aBucumMocTH 0T 00beMa BpeMEHH, OTBOAMMOIO Ha BBIIIOJIHEHUE 3aJlaHus, KypcoBas paboTa
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MOXET MMETh PA3JIMYHYI0 TBOPUYECKYIO HampaBiIeHHOCThb. lIpum Hamucanuu KypcoBoil paGoThI
CTYACHT JOJDKEH TIIOJHOCTBIO PACKpPbITh BBHIOPAHHYIO TEMy, COOJIOCTH JIOTHKY HW3JIOXKCHHUS
MmaTepuaia, I[0Ka3aTb yMEHue Jenarb 0000meHus u BbIBoAbl. KypcoBas pabora noimkHa
COCTOSITh U3 BBEJCHMS, OCHOBHOM YacTH, 3aKIIOUYECHUS U CIMCKA MCIOJIb30BAaHHOW JIUTEPATYPBHI.
Bo BBeneHun aBTOp KpaTKO OOOCHOBBIBAET aKTyaJbHOCTb TEMbI, CTPYKTYpy paOOThl U Haér
0030p MCHOJIB30BAHHON JUTEPATYpPhl. B OCHOBHOM YacTH pacKpbIBae€TCs CYLIHOCTh BHIOpAHHOM
TEMbl; OCHOBHAs 4YaCTh MOXKET COCTOSITh U3 JIBYX WJIM Oosiee Ii1aB (pa3/ienoB); B KOHIE KaKI0ro
paszzerna JIenaTcsl KpaTKue BbIBO/BL. B 3akiItoueHnM OJBOAUTCS UTOT BBIIIOJIHEHHON paboThI U
JiealoTcsl  o0lMe BBIBOJBL. B crnucke MCIONB30BaHHON JIMTEPaTypbl YKa3bIBalOTCS Bce
nyOJaMKanuy, KOTOPBIMM I0JIb30BaJICS aBTOp. IIpu olleHKe YpOBHS BBINOJIHEHHS] KypCOBOM
paboThl, B COOTBETCTBUU C IIOCTaBJIEHHBIMU LIEISIMU /711 JAHHOTO BUJIA YY€OHOH JesTEeIbHOCTH
MOTYT KOHTPOJIMPOBATHCS CIEAYIOUINE YMEHUs, HAaBBIKM M KOMIIETEHIIMH: YMEHHE paboTaTh C
O00BEKTAMU H3YyYEHUs, KPUTUYECKUMHU HCTOUYHUKAMH, CIPABOYHOH M SHLUKIIONEANYECKON
JUTEpaTypoil; yMEHHE cOOMpaTh M CHCTEMATU3MpPOBATh IPAKTUUYECKUH MaTepuall; yMEHHE
CaMOCTOSITENIbHO OCMBICIIATH NPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOAMK; YMEHHE JIOTUYHO
¥ TPAMOTHO H3JIaraTh COOCTBEHHBIC YMO3AKIIOYCHUS W BBIBOJBI, YMEHHE COOMIONATh (opmy
HAY4YHOI'O MCCJIEIOBAHUS; YMEHHUE M0JIb30BaThCs I100aIbHBIMU MH()OPMAILIMOHHBIMU PECYPCAMU;
BJIQJICHUE COBPEMEHHBIMH CpEACTBAMH TEJIEKOMMYHHUKAIMM; CIOCOOHOCTb M TOTOBHOCTb K
UCIOJIb30BAaHUIO0 OCHOBHBIX MPUKJIAJHBIX HPOTPAMMHBIX CpPEICTB; yMEHHE OOOCHOBBIBATH U
CTPOWUTH AaNpHOPHYI0 MOJIENb H3y4yaeMoro OOBEKTa WIIM TPOLECcCa; CIOCOOHOCTh CO3/1aTh
COJIepKATENIbHYIO PE3EHTALIUIO BBINOJIHEHHON PaOOTHI.

OcHoBHBIE TpeOOBaHUSA K O(QOPMIICHHIO KOMILUIEKTa TECTOBBIX 3aAaHuil KOMIUIEKT TecTOBBIX

3aganuil (manee - KT3) nmomken ObITh MpeacTaBieH B BUJE TEKCTOBOro AokymeHTa (Microsoft

Word). Bce TecTtoBble 3amaHMs  JOJDKHBI COOTBETCTBOBaTb W OBITH  pasfefieHbl o

KOHTPOJIMPYEMBIM pazfienaM (MOAYISIM) AUCUMILIUHBL. BBIIENSIOT cieytonye OCHOBHBIE THIIbI

TecToBbIX 3afaHuil (T3): BeIOOp OJHOrO BapHaHTa OTBETa U3 MPEIOKEHHOI'O MHOXKECTBA,

BbIOOP HECKOJIBKMX BEPHBIX BAPUAHTOB OTBETA U3 MPEIJIOKEHHOTO MHOXKECTBA, 3a/laHus Ha

YCTaHOBJIEHME COOTBETCTBHS, 33aJaHUE HA YCTAHOBJICHHME INPABUIBHOW I0OCIIEI0BATEIBHOCTH,

3a/laHie Ha 3aloJHEHHE IPOIYIIEHHOIO KJIKYEeBOro cjoBa, rpaduueckas (opmMa TECTOBOIO

3ananus u ap. [Ipu cocranennu KT3 xenaTenbHO HCIIONb30BaTh BCE TUIIBI TECTOBBIX 3alaHU.

— HPUMEPBI O®OPMIJIEHUS TECTOBBIX 3ATAHUIM:

— Bpibop ogHOro BapuaHTa OTBETa M3 NPEAJIOKEHHOTO MHOKecTBa WHCTpyKIMsI CTYyIEHTY:
BriOepute oauH NpaBUIbHBIN BapuaHT

— IIpumep opopmnenus T3:

— Cromuuent Poccuniickoii @enepanyu sABiIseTCs:

— Cankr-IletepOypr

— MuHCcK;

— Mockga;

— Kues.

[Mpumevanue: I[IpaBUIbHBI BapHaHT OTBETAa BBIACISACTCS TOJNYKHPHBIM IIPUDTOM.
KonnyecTBo BapaHTOB OTBETa JOJKHO OBITH HE MeHee 4 1 He Ooutee 8.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

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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