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1. I_Ie.]'lb U 3aJa9Y1 U3YUYCHUSA TUCHUITIMHBI

Lenp u3yuyeHUs: NUCUUIUIMHBI - L[enblo AMCHUIUIMHBI SBJISETCS MOATOTOBKA CIIELUATNCTOB,
CIOCOOHBIX CTaBUTh U pelIaTh 3a-Aadd B 00JIACTH BO30OHOBISEMBIX HCTOYHHKOB SHEPTHH C IIEJIBIO
SHEeprocOepeKeHUs] B MPOMBIIIJICHHOCTH U Ha OOBEKTax KWJIMIHO-KOMMYHAJIBHOTO XO3siCTBa U
YIIyYILIEHUS SKOJIOTUYE-CKUX YCIOBHIA.

3anaym TUCHUTUIMHBL
- 3HaTh OCHOBHBIE BUBl BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH,;
- 0CHOBBI ['0CyTapCTBEHHOM MOJIUTHUKH B 00JIACTH SHEPrOCOEpeKEeHHUS,;

- METOJIbI ¥ KPUTEPUH OLICHKH 3((HEKTUBHOCTH UCIIOIB30BAHUS SHEPTUH C YUETOM SIKOHOMUYECKHX U
HKOJIOTUYECKUX TPEOOBAHUI B KOHKPETHBIX YCIOBUSX.

2. MecTo aucuuiuinibl B cTpykrype OOII BO

HucuuminHa «HeTpaguuuoHHble M BO300HOBISIEMble MCTOYHUKU SHEPTHM» OTHOCHTCS K
YacTu y4eOHOro IaHa, (GopMUpyeMOoil ydacTHUKaMHu 00pa30BaTEeIbHBIX OTHOIICHUH.

JucuunnuHa usyyaercs Ha 4 kypce, B 8 ceMecTpe.

OcBoenne aucuuiumHbl  «HeTpaguimonHsle W BO30OHOBIISIEMBIE HCTOYHUKH SHEPTHI
SIBJISICTCSI HEOOXOTMMOW OCHOBOM JIJIS1 TIOCIICTYIOIIETO N3YUEHUS JUCITUTUINH (MPAKTHK):

B mnpomecce wu3ydyeHus IUCHMIUIMHBI CTYJEHT TOTOBUTCS K BUAAM Npo(ecCHOHATBHOM
JESATENbHOCTH M PElICHHIO MpodecCHOHANbHBIX 3aad, npexycMoTpeHHbIXx @I'OC BO u yueOHBIM
IIJIAHOM.

3. TpeOoBaHus K pe3yJabTaTaM OCBOCHUS JUCHUIIMHBI
[Tporecc n3yueHws TUCIUATUTMHBI HATIPABJICH Ha (hOpMUpPOBaHIE KOMITCTEHIIHIA:

- IIK-2 CnocobeH mnpoBoAWUTH PpacyeTbl MO THIOBBIM METOAMKAM, NPOEKTHPOBATH
TeXHOJIOTHYeCKoe 000pyAOBaHHMe € HMCIOJIb30BAHHEM CTAHJAPTHBIX CPeACTB aBTOMATH3ALUH
NPOCKTHPOBAHUS B COOTBETCTBHH C TEXHUYECKUM 3aJaHHEM

3HaHUSA, YMEHHS, HaBBIKH, (QOpPMHUpYEMbIe 10 KOMIETEHIMH B paMKaxX IUCHUIUIUHBI, H
WHANKATOPBl OCBOCHUS KOMIIETEHITHH

CTyZIeHT NOJKEH 3HATh:

TumoBble METOMKHK PACUETOB, MPOCKTHPOBATH TEXHOJIOTUYECKOE 00OPYI0BAHHE C HCIIOIH30BAHHEM
CPElICTB aBTOMATHYECKOTO MPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUYECKH 33JIaHUEM

CryneHT A0KEeH YMETh:
[IpoBOANUTH pacueThl O THIMOBBIM METOJIUKAM, MPOESKTHPOBATh TEXHOJIOTHYECKOE 000pYyI0BaHUE C
WCIIOJIb30BAHUEM CPEACTB aBTOMATHYECKOTO MPOCKTHUPOBAHMS B COOTBETCTBHHM C TEXHHUYECKH
3aJJaHlEM

CryneHT J0JKeH BIIaIeTh HABBIKAMU:
MetoaukaMu MPOBEAEHUS PACYETOB IO TUIIOBBIM METOJIMKAM, MPOEKTUPOBATh TEXHOJIOIMUYECKOE
000pyJJOBaHUE C MCIOJIB30BAaHUEM CPEJICTB ABTOMATUYECKOIO NMPOEKTUPOBAHMS B COOTBETCTBHUHU C
TEXHUYECKH 3aJaHUEM

- YK-1 CnocoGeH ocymiecTBJSITb MOMCK, KPUTHYECKHH aHAJIW3 W CHHTe3 HMHpoOpManuu,
NPUMEHSATH CHCTEMHBIH MOAX0/ /ISl pellleHHs] MOCTABJIEHHbIX 32124

3HaHUs, YMEHHSA, HaBBIKM, (OPMHUpPYEMbIe [0 KOMIIETCHIIMM B paMKax JAUCHUIUIUHBI, |
WH/INKATOPBI OCBOCHUS KOMITETECHIINH

CTyneHT H0KeH 3HATh:
METObl KPUTUYECKOTO aHalN3a U OLEHKU COBPEMEHHBIX HAYYHBIX JOCTHKEHHH, a TaKKe MEeTO[bl
TEHEPUPOBAHUS HOBBIX WAEH NpPHU PELICHUM HCCIENOBATENbCKUX U NPAKTHUECKUX 3ahad, B TOM
qHCIIe B MEXIUCIUIUIMHAPHBIX 00J1acTIX

CryneHT A0KEeH YMETh:
aHAJM3UPOBATh AJIbTEPHATUBHBIE BAPUAHTHI PEIICHUS UCCIIEA0BATEIbCKUX U MPAKTHUECKUX 3a/1a4 U
OLIEHUBATh OTEHIMAJIbHBIC BHIUTPBIIIN/IIPOUTPHIIIN PEATU3ALUN 3TUX BAPHAHTOB



CryneHT 10/KEeH BIIaIeTh HABBIKAMMU:

HaBBIKaAMH aHaJIM3a MCTOJOJIOTHYCCKHX HpO6JIeM, BO3HHUKAIOMIUX MPHU PCIICHUN UCCIICAOBATCIIBCKUX

W NPaKTUYCCKUX 3a1a4,

B TOM YHUCJIC B MCKAUCTUIUIMHAPHBIX obacTIx

4. O0beM IMCUMIIMHBI M BUABI Y4e0HOi padoThl (04Has (popMa 00ydeHHUsT)

Bcero Bocemoi

Bun yue6HO# paboTh 4acoB ceMeCTp
KonTakTHas padora (Bcero) 48 48
JlaGopaTopHble 3aHATUS 8 8
JIEeKITMOHHBIE 3aHATUS 20 20
IIpakTndeckue 3aHITHS 20 20
CamocrosiTesqibHasi padoTa (Bcero) 33 33
Buael npoMexXyTOYHOM aTTeCTalMU 27 27
DK3aMeH 27 27
O0mas Tpy10eMKOCTb 4achl 108 108
O0mas Tpya10eMKOCTb 3a4€eTHbIE

eTHHHIbI 3 3

O0bem IMCOMIJIMHBI M BUABI Y4eOHOI padoThl (3a04Has popMa 00ydeHHUsT)

Bceero Bocbmoii | JleBsiThIN
Bun yue6HO# paboTh 4acoB CEMECTp [ceMecTp
KonTakTHas padora (Bcero) 10 10
JlaGopaTopHble 3aHATUS 4 4
JIEeKITMOHHBIE 3aHATUS 4 4
[IpakTrueckue 3aHATUA 2 2
CamocrosiTesqibHasi padoTa (Bcero) 89 26 63
Bujabl npoMeKyTOYHOM aTTeCcTaAlUH 9 9
DK3aMeH 9 9
O0mas Tpy10eMKOCTb 4achl 108 36 72
O0mas Tpya10eMKOCTb 3a4€eTHbIE
eIMHHUIIBI 3 1 2
5. Copepixanme ¥ CHUNITHHBI
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BocbMmoii cemectp, Beero 81| 20 20 33
AKTYaJIbHOCTb HCIOJIb30BAHUS
Pazgea 1 BO300HOB-JIsIeMbIX BU/IOB YJHEPIrUM. 22 6 6 6
Hcnonb3oBaHue 3HePruM COJIHIIA




Tema 1

AKTYaJlbHOCTb HCIIOIb-30BaHUS BO3OOHOBIISIEMBIX
BUJIOB SHEpruu B mupe u Poccun

Tema 2

Hcnonp3oBanue coHIIA KaK HCTOYHHUKA TEIJIOBOU
sHep-Tuu. Vcrmosib30BaHWE COJIHIIA KAaK MCTOYHHUKA
TEIJIOBOM SHEP-THH.

Tema 3

@DOTO3NEKTPHUECKUE NTPEOO-Pa30BATENN COTHEUHOM
sHepruu. [IpakTuueckoe 3a-HaTHE:
TexHonornyeckue nporeccsl NpOU3BOACTBA TEILIa,
UPOJIN3a, THAPOTCHU3ALNH, O1

Pasznea 2

Hcnoab3oBanue JHepruu Berpa. Mcnoas3zoBanue
O0nomacchl

30

14

Tema 4

Betpsinbie sHepreTrueckue ycranoBku (BOY).
IIpakTrueckoe 3ansaTue: Bolnaya 3agaHus Ha
pacuérHo-rpaduyeckyto padory (PI'P).

10

Tema 5

buotomugo. [Ipaktuueckoe 3anstue: OnpeneneHue
JTHEBHOM y/I€JIbHOM TEIIOMPOU3BOIUTEIbHOCTH
reJTMOYCTaHOBKH

12

Tema 6

Bropuunsie snepropecypcesl (BOP). IIpaktuueckoe
3aHs-Tue: OeHKa 3HepreTnye-cKUX noKa3aTesen
CHCTEMBI TOPSYETO BOAOCHAOKEHUSI.

Pa3znen 3

I'eorepmanbuasi sHeprusi. Ucnosib3oBanue
JHEPIruu OKeaHa

18

10

Tema 7

Hcnonp3oBaHue reoTepMalib-HOM SHEPTUH.
[IpakTunueckoe 3anarue: OLeHKa SKOHOMU-YECKOU
3(PEKTUBHOCTH HC-TIOJIB30BAHUS T€IIMOYCTAaHOB-KU
U OIlpe/ieJICHNE ONTH-MaJTb

10

Tema &

Hcnonp30BaHue 3HEPIUH BOJIH OKe€aHa M SHEPTUU
npunuBoB. [IpakTuueckoe 3ansatue: Mcnonb3oBaHue
reoTepMalibHOM SHEpruu Ajs o0orpesa u
MOJTyYEHUS IIEKTPUUECKON

Pa3znen 4

Hcnonb3oBaHue 3HEPTrUN MAJIBIX PeK.
AKKYMYJIMPOBaHHE YJHEPTHU

11

Tema 9

['unpotyp6unsl. [Ipaktuue-ckoe 3anstue: Pacuer
Ha-KJIOHHO — CTPYHHOU TypOHU-HBI. DKOHOMHKA U
3KOJIOTHUS OT UCTOIb30BaHus MUKpo ['DC.

Tema 10

buoakkyMynsaTopbl. XMMH-4E€CKUE aKKYMYJISTOPBI.
To-IUIMBHBIE MIEMEHTBI. XpaHe-HUE YJHEPreTUYECKU
LIEHHBIX BelecTB. [IpakTuueckoe 3a-HATHE:!
AKKYMYJSITOPHBIE 3JIEKTPOO

Ha npomexyTouHyto arrecTanuio OTBOAUTCS 27 4acoB.

Conep:xaHue TMCUMILINHBI (0OUHOE 00y4eHHe)

Homep Tembl

Conep:xaHue TeMbl

Tema 1

CtpyKkTypa MHUPOBOTO SHEpTOonoTpedaeHus. JlnHamuka pocta
sHep-ronoTpediienus B mupe u B Poccun. @axTopsl, 00ycliaBIuBaronme

aKTyaJIbHOCTb dHeprocoepekeHns. CTOMMOCTh OCHOBHBIX BUIOB SHEPTEeTHUECKUX

pecypcoB B Poccun u 3a pyOeskom. JlmHaMuKa poc-Ta [IeH Ha SHEPTOHOCUTEIIH,

TEIUIOBYIO U 3JIEKTPUUECKYIO SHEPrHI0. DHeprocOepekeHue 1 sKoorus. Brousuue
JOOBIUH, TOATOTOBKH, TPAHCTIOPTUPOBKU U CKUTAHUS OPraHMYECKOro TOIJIMBA Ha
COCTOSTHUE OKpY’Karolei cpeapl. Heo6XoauMocTs mpuMeHeHUs! BO30OHOBIISIEMbIX

HNCTOYHHKOB OHCPIUH KaK IJI1 SKOHOMHUH OPraHU4YC€CKOro TOIJauBa, Tak U 1A

3aIUThI OKPYKAOIIEN CPEIbI.




Tema 2

DHepreruyeckas cBeTUMOCTh COJIHIIA U CTIEKTPAIbHbBIE XapaKTEpU-CTUKU
conmHeuHoro uznyuyenus. [Ipsmoe u paccesnnoe odnyuenue. BausHue
reorpapuueckux KOOpJAMHAT, OPUEHTUPOBKH MPUEMHUKA O0TyUYCHHUS B
MPOCTPAHCTBE, BPEMEHU CYTOK M BpeMeHH roga. Ha-rpeBanue Boabl. COJTHEUHBIN
KOJUIEKTOP W CITOCOOBI MOBBIIEHUs ero dpdexkTuBHOCTH. OOOTPEB MTOMEIICHUH 1
ropsiuee BogocHaOxe-Hue. CoaHeuHble KOHTUIMOHEPHL. [IpombilieHHOe 1
CEIbCKOXO035IMCTBEHHOE UCITONIb30BaHKE. TeIOBbIE AIEKTPOCTAHIMH. TerInibl.
OnpecHutenu coyi€Hoil Boabl. COJIHEUHbIE KyXHU. DKOHOMHUKA M SKOJIOTHS.

Tema 3

dwusnueckue OCHOBHI TPE0OPa30BaHUs JHEPTUHU COIHEYHOTO U3ITy-YCHUS B
ANEKTPHUECKYI0. XapaKTepHbIC pa3Mepsl GoTo3aeMeHTOB. [loTepu 1 MeTo b1
60pr0bI ¢ HUMH. KoaddurmeHnT mosiesHoro aei-cTBusi GoTodIEMEHTA U
MEPCIEKTHBBI €ro yBequdeHus:. KOHCTpYK-1ust OTOIIEMEHTOB U OCOOCHHOCTH
TEXHOJIOTUH WX U3TOTOBIJICHUS. VICTI0Ih30BaHNE MOHO- H TTOJUKPHUCTAILTHYECKOTO
KPEMHUS U IPY-TUX MaTepHaiioB. J[pyriue METOIbI MOIyYeHUS SJICKTPUICCKOM
SHEP-TUU: BHEITHUHN (POTOAD(PEKT, TEPMOITEKTPOHHAS IMHUCCHS,
TEPMO-2JIEKTPHUECTBO. DKOHOMHKA W IKOJIOTHSI.

Tema 4

OO0mue XxapakTepUCTUKH BETPSIHBIX IHEPTETHIECKUX YCTaHOBOK (BDY).
B3anmoneiicTBre JIonacTy BETpsiKa ¢ MOTOKOM Bo3ayxa. BOY ¢ ropuzoHTasibHOM
U BEPTUKAJIBbHOM 0ChI0. CBSI3b MOIITHOCTH U COITPOTUBIICHUS BETPsKA C
napaMerpamu Haberaromiero noroka. OnTUManbHbIA peKUM pabOTHI KoJieca.
CraTucTuueckue XxapakTepucTUKH BeTpa. BOY mis npousBoacTBa
AJICKTPOIHEPTUH U MEXaHHUECKOM paboThl. OnTUMaIbHOE pa3menieHne BOY.
OKOHOMMKA U HKOJIOTUSI.

Tema 5

Knaccudukanus. BHOTOMIMBO 17151 SHEPTETUKHU M OBITOBOTO TOTPEOICHMS.
TexHomorust 06pabOTKU OMOTOITMBA. Y CTAHOBKH JIJIsl TPOU3BOCTBA TEIIA,
UPOJTN3a, THAPOTCHU3ANNH, OHoTra3a. DKOHOMHUKA U SKOJIOTHSI.

Tema 6

Hctounuku BOP ncnonbs3zoBanue TemaoTel oTpadoTaBuInx razoB. Mnons3oBaHue
TEIJIOTHI IPOYKIMH U OTXOA0B. MCII0ob30BaHNE TEIUIOTH HU3KOIO ITIOTEHIMAIA.
TennoBble HACOCHI.

Tema 7

CrpoeHue 3eMiIi 1 U3MEHEHHE TeMIIEpaTyphl B 3eMHOM Kope. Knaccudukanus
reoTepMalibHbIX paiioHoB. Hanbonee nepcrnekTuBHbBIE pailoHbl B Mupe u Poccun.
3amnac SHEepruu B 3€MHOM KOpe ¥ METObI €€ UCTI0JIb30BaHMs. ECcTecTBEHHBIN
BOJIOHOCHBIH ciioi. Mcronb30BaHne reoTepMaIbHON SHEPTHH IJIsi 000TpeBa 1
MOJTyYEHUS JIEKTPUIECKON IHEPIHH. DKOHOMHUKA U 3KOJIOTHUSI.

Tema 8

[TpuarHB BoTHOOOpa3oBaHus. OCHOBHBIE TapaMeTphl BOJIH. JlocTOMHCTBA U
HEJOCTATKU BOJIHOBOM sHeprun. KunemaTuka n quHaMuka BosiHbl. [IoTok
SHEPTHH, TIEPEHOCUMON BosTHaMU. OCOOCHHOCTH peabHBIX BOJIH. Y CTPOMCTBA IS
U3BJICYCHUSI SHEPTUU BOJIH OT MOIJIABKOBBIX JIO 1aMOOBBIX. DKOHOMHKA U
9KO-JIoTUs. TepMoAHAMUYECKHE OCHOBBI HCIIOJIb30BAHUS TEIIOBOM 3HEPTUU
okeaHa. TeruioBas cxema ¢ uieajJbHbIMU U pealbHbIMU TEINIO00OMEH-HUKAMH.
Pacuér TemmooomenHukoB. brozacopenue u MeToapl 60pb0OBI ¢ HUM. MOIITHOCTD
HACOCOB, MPOKaYMBarOMIUX Boay. Pabouee Teno mapoTypOMHHOM yCTAaHOBKH.
Texaudeckue TpooIeMbl. DKOHOMHKA U IKOJIOTHS.

Tema 9

WneanbHas u peanbHasi MOIIHOCTb THAPOTYPOUH. AKTUBHBIC U pEaKTHBHbIC
TypOunsl. O6paTuMocTh THAPOTYPOUH. ONTUMaTbHbBIE 3HAYCHUSI CKOPOCTH
JIBMKEHUS JIOTIATKH, YUCIIA COTEN M OTHOIICHHSI palnyCoB COIUIA M KoJleca
TypOunsl. Cxema Masioil THAPOAIEKTPO-CTAaHIIMK U €€ OCHOBHBIE SJIEMEHTHI.
I'unpaBnuuecknii TapaH. JKO-HOMHUKA U DKOJIOTHS.




Tema 10

Crneuunduyeckue npobdaeMbl aKKyMyJIHPOBaHU U M€peladll SHEPTUHU IpU
MCIIOJIb30BaHUU PA3IMYHBIX BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTHUH.
buoakkymynaropbl. XUMHUYECKUE aKKyMYJISATOPHI. TOIIUBHBIE 3JIEMEHTHI.

XpaHeHHEe SHEPTreTHUECKH LIEHHBIX BEIIECTB. AKKYMYJIATOPHBIE 3JIEKTpoOaTapeu.
TemnoBble aKKyMyJIATOPHI. [ HapocTaTHYECKUE aKKyMYyISTOPBL. [ uapaBinyeckuit

TapaH. Pe3epByapsbl co cxxaThiM Bo3ayxoM. MaxoBuku. [lepenaua snepruu

IIOTOKaMH 6I/IOMaCCBI, TEIJIa, XUMHYCCKHN aKTUBHBIX BCIICCTB, DJICKTPOOHCPIUH.

TemaTnuyeckoe NJaHNPOBaHMe (32049HOE 00yUYeHHE)

Homep
TeMbl/pa3aesia

HanmenoBanue Tembl/pa3aena

[MpakTnyeckune 3aHATHA
JlaGopaTopHbie padoThI

Bcero uacos
Jleknuu

CamocTrosiTesibHasi padoTa

Bcero 99 4 2

89

Pa3zgen 1

AKTYaJIbHOCTb HCIOJIb30BAHUS
BO300HOB-JIsIeMbIX BU/IOB YJHEPIrUH. 41 4
Hcnonb3oBaHne 3HePruM COJIHIIA

35

Tema 1

AKTyaTbHOCTb UCIIOIb-30BAHUS BO30OHOBIISIEMBIX
BHJIOB DHEPruu B Mupe u Poccun

13 2

11

Tema 2

Hcnonb3oBaHue CONHIA KAK KHCTOYHUKA TEIJIOBOM
sHep-TuM. Vcronp30BaHME COMHIA KaK HCTOYHUKA 20 2
TEIJIOBOU DHEP-THUH.

16

Tema 3

DOTOINEKTPUIECKHE TTPEOO-PA30BATENHN COTHETHOU
sHepruu. [IpakTuyeckoe 3a-HATHE:!
TexHonornyeckue mporecchl NPOM3BOACTBA TEIUIA,
MUPOJIN3a, TUAPOTEHU3ALINY, OU

Pa3zmen 2

Hcnonb3oBanue 3Hepruu Berpa. Ucnosib3oBanue

28 2
omoMaccel

24

Tema 4

Bertpsiapie sHepreTnyeckue yctaHoBku (BOY).
[IpakTuueckoe 3anarue: Boiaua 3aganus Ha 12 2
pacuérHo-rpadudeckyto padoty (PT'P).

Tema 5

buoromnuso. [Ipaktuueckoe 3anarue: Onpenenenue
JTHEBHOU yZI€JIbHOM TEIUIONPOU3BOAUTEIILHOCTH 8
reJIM0yCTaHOBKH

Tema 6

Bropuunsie snepropecypcsl (BOP). [Ipaktuueckoe
3aHs-TUe: OIEHKa YHEPTeTUYe-CKUX MoKa3aTelen 8
CUCTEMBI TOPSIYEro BOJAOCHAOKEHUSI.

Pa3zgen 3

I'eorepmasibHas 3Heprus. Ucnoab3oBanue
JHEPrUH OKeaHa

16

16

Tema 7

Hcnonp3oBanue reoTepMalib-HON SHEPTUU.
[Ipaktrueckoe 3ansTue: OLUEHKa 3KOHOMHU-YECKON
3¢ (HEKTUBHOCTH HC-TIOJIb30BaHUS TeITUOYCTaHOB-KH
U OIIpE/IETICHUE ONTH-MAJIb




Hcnonp30BaHue 3HEPTUH BOJIH OKE€aHa M SHEPTUU
npuiauBoB. [IpakTuueckoe 3ansatue: Mcnonb3oBaHue

Tema & . 8 8
reoTepMabHOM YHEPTUU JJI 000TpeBa 1
MOJTYYCHUS DJICKTPHIECKOM
I/ICIIOJII)3OB3HI/IC JHEPIruu MaJibIxX peK.

Paszen 4 p p 14 14

AKKYMYJIMPOBaHHE JHEPTUU

['unpotyp6unsl. [IpakTuue-ckoe 3anstue: Pacuer
Tema 9 Ha-KJIOHHO — CTPYHHOH TypOHU-HBI. DKOHOMHKA U 8 8
3KOJIOTHS OT UCTOIb30BaHus MUKpo ['DC.

buoakkyMynsaTopbl. XMMH-4E€CKUE aKKYMYJISATOPBI.
To-IUIMBHBIE MIEMEHTBI. XpaHe-HUE YJHEPreTUYECKU
LIEHHBIX BelecTB. [IpakTuueckoe 3a-HATHE:
AKKYMYJSITOPHBIE 3JIEKTPOO

Tema 10

Ha npomexyTouHyt0 aTTecTaluo OTBOJUTCS 9 4acoB.

Conep:xxaHue TMCHMILINHBI (3204HOE 00y4eHHe)

Homep tembr | Conep:kanue TeMbl

CtpyKkTypa MHUPOBOTO SHEpTOnoTpedaeHus. JlnHamuka pocta
sHep-ronoTpediienus B mupe u B Poccun. @akTopsl, 00ycliaBIuBaronme
aKTyaJIbHOCTb dHeprocoepekeHns. CTOMMOCTh OCHOBHBIX BUOB SHEPTEeTHUECKUX
pecypcos B Poccuu 1 3a pyOexom. JluHamMuka poc-Ta IIeH Ha YHEprOHOCUTENH,
Tema 1 TEIJIOBYIO M DJICKTPUUECKYIO SHEPTHI0. DHEeprocOepekeHNe U dKooTusl. BiusHue
JOOBIYM, TOATOTOBKH, TPAHCTIOPTUPOBKU U CKUTAHUS OPraHMYECKOro TOIJIMBA Ha
COCTOSTHUE OKpY’Karolei cpefpl. Heo6XxoauMocTs mpuMeHeHUs! BO30OHOBIISIEMbIX
MCTOYHUKOB HEPTUU KaK JIJIs1 9KOHOMHUH OPraHUYeCKOro TOIUINBA, TaK U JUIs
3aIUThI OKPYKAOIIEN CPEIbI.

OHeprerudeckas cBeTUMOCTh COJIHIIA M CTIEKTPAJIbHBIE XapaKTEPU-CTUKU
coiHeyHoro u3nydenus. [Ipsimoe u paccessHHOe 00myueHue. Biausuue
reorpapuuecKux KOOpAWHAT, OPUEHTUPOBKU IIPUEMHHKA OOTydeHHUs B
IIPOCTPAHCTBE, BPEMEHHU CYTOK U BpeMeHHU roja. Ha-rpeBanue Bosbl. CoaHEUHBIH
KOJIJIGKTOP U CIIOCOOBI MOBBINICHHS ero 3 dexruBHOCTH. OOOTpeB MOMEIICHUH 1
ropstuee BogocHa0Oxe-Hue. CoHeuHble KOHAUIMOHEPHI. [IpombltieHHoe 1
CEIBbCKOXO35MCTBEHHOE UCIIONIb30BaHUE. TEeIIOBbIC AIEKTPOCTAHIMU. TerInIbl.
OnpecHurenu cosn€Hoil Boapl. ColHeuHble KyXHH. DKOHOMHMKA U 3KOJIOTHUSI.

Tema 2

du3nuecKue OCHOBBI TPE0OPa30BAHUS SFHEPTUHU COJIHEUHOTO U3ITy-YEeHUS B
AIIEKTPUYECKYI0. XapaKTepHble pa3Mepsl poToaneMeHToB. [loTepu 1 MeTo b1
00pwObI ¢ HUMU. KoaddumueHT mnosie3Horo Aei-ctus HoToIIeMEeHTa U
NEePCHEeKTHBHI ero yBenuueHus. KoHCTpyK-1iust OTO371€MEHTOB U OCOOCHHOCTH
TEXHOJIOTUH WX U3TOTOBJIEHUS. VICTIOIh30BaHNE MOHO- M TTOJTUKPUCTAITHYECKOTO
KPEMHUS U IPy-TUX MaTepraioB. J[pyriue MEeTo bl MOIydYeHUs SJIEKTPUIECKOM
SHEp-TUH: BHEMIHUN (oT03(h(DEKT, TepMOdIIEKTPOHHAS YMHUCCHS,
TEPMO-3JIEKTPHUECTBO. DKOHOMHKA U HKOJIOTHSI.

Tema 3

OO01une XxapakTepUCTUKH BETPSHBIX SJHEPIETUYECKUX YCTaHOBOK (BOY).
B3aumoneiicTBue onacTu BeTpsika ¢ MOTOKOM Bo3yxa. BOY ¢ ropusoHransHON
Y BEPTUKAJIBHOM 0CBhI0. CBSI3b MOIIHOCTH U COIIPOTUBIIEHUS BETPSIKA C

Tema 4 napameTpamu Haberaroero noToka. OnTuMaibHbIA pexUM paboThl Kojleca.
Cratuctuueckue xapakTepuCcTHKH BeTpa. BOY g npousBoacTea
3JIEKTPOIHEPTUU U MEXaHUUECKOH paboTel. OnTuManbHoe pazmenieHne BOY.
OKOHOMMKA U 3KOJIOTHSI.

Knaccudukanus. BHOTOIIMBO 1151 SHEPTeTUKU U OBITOBOTO MOTPEOICHHS.
Tema 5 TexHomnorus 00paboTkn OMOTOIUIMBA. Y CTAHOBKH ISl IPOM3BOJICTBA TEILIA,
NUPOJIN3a, THAPOTeHU3ALNH, OHora3a. DKOHOMHUKA U SKOJIOTHSI.




Ucrounnku BOP ncnonp3oBanue TEMI0TH 0TpabOTaBIIKMX Ta30B. Mmonbp3oBaHme
Tema 6 TEIUIOTHI MPOAYKIIMH U OTX0/10B. Vcronbp30BaHNe TEMIOTH HU3KOTO MOTEHIIHANA.
TennoBsle HACOCHI.

Crpoenue 3eMiIM U ©I3MEHEHHUE TeMIIepaTyphl B 3eMHOM kope. Kimaccudukarms
reoTepMalibHBIX pailoHoB. Hanbomnee nepcrnekTuBHbIE pailoHsl B Mupe 1 Poccun.
Tema 7 3amac PHEprUM B 36MHON KOPE U METO/IbI €€ UCI0Ib30BaHus. EcTecTBEHHBIN
BOJIOHOCHBIH cJ10i. Mcronbp30BaHKne Te0TepMaIbHOM 3HEPTUH i1 000TrpeBa U
MOJTyYEHUS DJIEKTPUUECKON IHEPIHH. DKOHOMHUKA U 3KOJIOTHUSl.

[Tpuunns! BoaHOOOpa3oBaHust. OCHOBHBIE TapaMeTphl BOJH. JlocTonHCTBA 1
HEJ0CTaTKU BOJHOBOW sHepruu. Kunemaruka u quHamuka BojHsl. [ToTok
SHEPTUH, IEPEHOCUMO BotHaMU. OCOOCHHOCTH peabHbIX BOJIH. Y CTPOWUCTBA IS
U3BJICUCHHSI SHEPTHU BOJIH OT MOIUIABKOBBIX JI0 1aMOOBBIX. JKOHOMUKA

Tema 8 9KO-J1orus. TepMoauHaMUYeCKe OCHOBBI UCIIOIb30BAHNS TEIUIOBOM SHEPTUU
okeaHa. TeruioBasi cxema ¢ HJIeaJIbHBIMU M peabHBIMHU TEIUIO0OMEH-HUKAMH.
Pacuér TermooOMeHHnKOB. brozacopenue u Mmetopl 60ps0bI ¢ HUM. MOIIHOCTH
HACOCOB, POKAUYMBAIONINX BOAY. Pabouee Teno mapoTypOUHHON YCTaHOBKH.
TexHuueckue npodsieMbl. DKOHOMHUKA U HKOJIOTHSL.

WneanpHas U peanbHasi MOIIHOCTh TUAPOTYPOUH. AKTUBHBIE U PEaKTHUBHBIE
TypOunbl. OOpaTUMOCTh THAPOTYPOUH. ONITUMATBHBIC 3HAYCHHS CKOPOCTH
Tema 9 JBUKEHHUSI JIOTIATKH, YKCIIa COTE U OTHOUICHHSI paJlyCOB COIUIA U KoJjieca
TypOuHbl. Cxema Majiol THIPO3TEKTPO-CTAHLUU U €€ OCHOBHBIE 3JIEMEHTHI.
I'mapaBauyeckuil TapaH. DKO-HOMHUKA U SKOJIOTHS.

Crneuunduyeckue npobdaeMbl aKKyMyJIHPOBaHUS U MTepeladll SHEPTUHU IpU
MCIIOJIb30BaHUU PA3IMYHBIX BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTHUH.
buoakkymMynaropbl. XUMHUYECKUE aKKyMYJISATOPBI. TOIITUBHBIE 3JIEMEHTHI.

Tema 10 XpaHeHHE YHEPTETUUECKH IICHHBIX BEIIECTB. AKKYMYJIITOPHBIC AJIEKTpoOaTapeH.
TemnoBble aKKyMyJIATOPHI. [ HapocTaTHYECKUE aKKyMYyISTOPBL. [ uapaBinyeckuit
TapaH. Pe3epByapsbl co cxxaThiM Bo3ayxoM. MaxoBuku. [lepenaua snepruu
MOTOKaMU OMOMACCHI, TeTJ1a, XUMUYECKU aKTUBHBIX BEIIECTB, AIEKTPOIHEPTUH.

6. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecmeYyeHHs /IS CaAMOCTOAATENbHON PadoOThI
00y4aromuXxcs Mo JUCUMILIHHE (MOTYJII0)
Jlureparypa AJisl CaMOCTOATEIbHOI padoThI CTY/I€eHTOB
1. T'y6apes, B. fI. Herpaauimonssie 1 BO30OHOBIsIEMbIE HICTOUHUKU SHEPTHHU : yueOHOe ocoOue
UL CTyAeHTOB HampaBieHus «TemmosHepreruka u terorexHuka» / I S. I'ybapes, A. T.
Apzamasues ; ®I'bOY BIIO Jluneuxwuit I'TY. - Jluneuk : W3an-Bo Jlunenkoro I'TY, 2014. - 77 c. -
URL: https://lib.rucont.ru/efd/302212/info
2. HerpaguunoHHbIe ¥ BO30OHOBISIEMbIE HCTOYHUKH YHEPTUH : yueOHOEe TTOCOOME K BHITIOIHEHUIO
pacueTHO-rpaduIecKkoil pabOThI I CTYICHTOB, O0YYarOIIMXCs 10 HarpaBieHHIO « TermnosHepreTuka
u Terorexuukay / coct.: T. B. pipkuna, T. A. [llupobokosa, H. I1. Kouetkos. - 2-e u3na., nepepad.
u gom. - Mokeck : PHMO  Mxkesckas I'CXA, 2017. - 24 c¢. - URL:
http://portal.izhgsha.ru/index.php?q=docs&download=1&id=20903
Bonpoch! 1 3a1aHKA 1JIs1 CAMOCTOATEILHOMH padoThI (04Hast popma 00yueHust)
Bocbmoii cemectp (33 4.)
Bun CPC: PacuetHo-rpaduyeckue paboTsl (BeiosHeHHE) (28 4.)
CpencTBo NpoBEpKU YMEHUHN NPUMEHATH MOIYUYCHHBIE 3HAHUS 110 3apAHEE ONPEACICHHOW METOIUKE
IUIA PEIIEeHUs 3a]a4 WK 3alaHui 110 MOIYJIIO WM JUCLHUIUIMHE B LEJIOM.
Bun CPC: Jloknan, coobmenue (moarotoska) (5 4.)
[TpoxyKT caMOCTOSTENbHON pabOThI CTYACHTA, MPEICTABIISIONINHA cO00i MyOIMYHOE BBICTYIUICHUE 110
NPEJCTAaBICHUIO TOJyYECHHBIX pPE3YyJbTaTOB pEIICHUS OIpEAesieHHONH Yy4eOHO-IIPaKTUYECKOH,
yueOHO-HCCIIEI0BATEILCKOM MIIM HAYYHOH TEMBI.



Bonpoch! 1 3a1aHuA 1J1s1 CAMOCTOATEILHOM padoThI (3a04Hast popma 00yueHust)
Bcero yacoB camocTosiTeibHOM padoThI (89 4.)
Bun CPC: Pa6ora ¢ pekomenayemoii aurepatypsi (30 4.)
CamocTosiITeTbHOE H3YyYEHUE BOIPOCA, COTVIACHO PEKOMEHIYEMOW MpernojaBaTeeM OCHOBHOW H
JIOTIOJTHUTEIHHON JIUTEPATYPBhI.

Bun CPC: BeinmonmHenne nHAUBUTyJIBHOTO 3aAaHus (28 4.)

BrinonHenne WHAMBUAYAIbHOIO 3aJaHMsl IMPEAyCMaTpUBAaET OIMCAaHUE U pacdeT HeoOXOJUMOro
KOMIUIEKCa MEPONIPUATHUH 10 3aJaHUIO0 IPEN01aBaTEesl.

Bun CPC: PacuetHo-rpaduyeckue padotsl (BeimonHenue) (31 4.)

CpencTBo NMpoBEpKH YMEHUI MPUMEHATH MMOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeAeIeHHOW METOIuKe
JUIS pellieHus 3a7a4 WK 3alaHui TI0 MOJIYJIIO WU JUCHHUIUIMHE B LEJIOM.

7. TemaTuka KypcoBbIX padoT(IIpPOEKTOB)
KypcoBbie paboThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEIYCMOTPEHBI.

8. ®oHJ O1IEHOYHBIX CPEICTB Il TEKYLIEro KOHTPOJISI M POMEKYTOUYHOM aTTeCTALNHU
8.1. Komnerenuuu u 3Tanbl (pOpMUpPOBaAHUS

Kozapl komnereHuumii Otansl GOopMUPOBAHUS
Kypec, ®dopma Pa3nensl nUCIUIIITNHE
ceMecTp | KOHTpOJIS
[IK-2 VK-1 4 xypc, Ox3ameHn |Paznen 1:
AKTYaJlbHOCTb HCIIOIb30BaHUS BO30OHOB-TISIEMBIX
Bocemoit BHJIOB 3HEpruu. VMcronb3oBaHue SHEPTrUM COJTHIIA .
ceMecTp
[IK-2 VK-1 4 xypc, Ox3ameHn |Paznen 2:
Hcnonp3oBanue 3Heprun BeTpa. Mcnonap3oBaHue
Bocemoii O1OMAacCCHI.
ceMecTp
[IK-2 VK-1 4 xypc, Ox3ameHn |Paznen 3:
['eotepmanbHas sHeprusd. Mcnonb30BaHUE SHEPTUU
Bocemoit OK€aHa.
ceMecTp
[IK-2 VK-1 4 xypc, Ox3ameHn |Paznen 4:
Hcnonp30BaHue SHEPTUU MaJIbIX PEK.
Bocbsmoit AKKYMYJIMpOBAHUE SHEPTUU.
ceMecTp

8.2. [loka3aTesiu 1 KpUTEPUN OLIECHUBAHUSI KOMIIETEHUMH, IKAJIbI OLlEeHUBAHMSI

B pamkax wu3ydyaeMOlW JUCHUIUIMHBI CTYACHT JIEMOHCTPUPYET YPOBHHM OBJAJCHUS
KOMITETEHIIMSIMU:

[ToBbIlIEHHBIN YPOBEHB:
JIOCTUTHYTBI ypOBEHb OLIEHKH PE3yJIbTaTOB OOYYCHHs SIBISETCS OCHOBOM nJsi (OPMHUPOBAHUS
KOMIIETEHIIN, COOTBETCTBYIOIMUX TpeboBanusM DI'OC. ObOygarommecs CHOCOOHBI HCIIONH30BAThH
CBEJICHUS W3 PA3NIMYHBIX HMCTOYHUKOB [JIs YCHEIIHOIO WCCIENOBAaHUSA U IOUCKA PELICHUs B
HECTaHJAPTHBIX MPAKTUKO-OPUEHTUPOBAHHBIX CUTYaIUsIX.

ba30BbIi1 ypOBEHB:



OOyuaromuecsi MPOASMOHCTPUPOBAIHM PE3YyJIbTaThl HA YPOBHE OCO3HAHHOTO BIIAJICHUSI 3HAHUSMH,
yMEHUSAMH, HaBblkamMu. OOydJaroniecss CHOCOOHBI aHaJU3UPOBATh, TMPOBOIAUTH CpPAaBHCHUE W
000CHOBaHWE BEIOOpA METOJIOB PEIICHUS 3aJJaHUi B TPAKTUKO-OPHUCHTUPOBAHHBIX CUTYaIIUSIX.
IToporoselii ypoBEHbB:
JIOCTUTHYTBI YPOBEHBb OLICHKH PE3yJbTaTOB OOYy4YEHHS MOKAa3bIBAET, YTO OOydaromuecs o0JagaroT
HEOOXOAMMOW CHUCTEeMOW 3HAaHMM W BIAACIOT HEKOTOPHIMH YMEHHSIMHU TIO JUCITUIUIMHE.
OO6yuaromuecst CrocOOHBI MOHUMATh U MHTEPIPETHPOBATH OCBOCHHYIO WH(OPMAITUIO, YTO SBIISICTCS
OCHOBOM yCITenTHOTO (hOPMUPOBAHKS YMEHUHN W HABBIKOB JIJISI PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX
3ajadq.
YpoBeHb HUXKE TOPOTOBOTO:
PesynpTarel 00y4eHHsS CBUACTEILCTBYIOT 00 YCBOCHHH WMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHUN
OCHOBHBIX BOIIPOCOB IO IUCHUIUIMHE. JlomyIeHHble OMMOKM M HETOYHOCTH TOKA3bIBAIOT, YTO
CTYJEHTBHI HE OBJIa/IeTTH HEOOXOAUMOM CHCTEMOU 3HAHUIA 110 TUCIIUTUIHHE.

YpoBeHb [IIxana oeHUBaHUs [JIs1 IPOMEKYTOUHOU
c(OpMHUPOBAHHOCTH aTTecTaluu
KOMIIETCHIINA DK3aMeH 3aueT
(muddepeHpOoBaHHBIN
3a4er)
[ToBbITIICHHBIIH 5 (OTIMYHO) 3a4TEHO
bazoBblii 4 (xopor1o) 3a4TEHO
[ToporoBsrii 3 (y10BIETBOPHUTEIIBHO) 3a4TEHO
Hwuke noporosoro 2 (HEeyIOBJIIETBOPUTEIBHO) |HE 3aUTEHO

Kputepun oleHKHM 3HaHUM CTYIE€HTOB 110 AUCLUIIIMHE

Ouenka Xopomio:
[TomHOTa 3HAHMN: YpPOBEHb 3HAHMM B 00BEME, COOTBETCTBYIOLIEM IPOrpaMMe IOATOTOBKH,
JOMYIIEHO HECKOJIBKO HErpyObIX OLIHOOK.
Hanuuue ymeHuil: npoaeMOHCTpUPOBAaHbl BCE OCHOBHBIE YMEHMS, PEIICHBI BCE OCHOBHBIC 3aJa4d C
HErpyOBIMH OIIMOKAaMH, BHITIOJIHEHBI BCE 3aJIaHHSI B TOTHOM 00beMe, HEKOTOPBIE C HEI0UETaMH.
Hanuune HaBBIKOB (BJaJ€HHE OMBITOM): IPOJEMOHCTPUPOBAHBI 0a30Bble HABBLIKM NPU PELICHUU
CTaHJAPTHBIX 3a/1a4 C HEKOTOPBIMU HEJOUETAMH.
XapakTepucTuka COpMUPOBAHHOCTH KOMIIETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETEHIIMH B I[€JIOM COOTBETCTBYET TPEOOBAHHSIM;
- UMEIOIIMXCS 3HAHWUH, YMEHMH, HAaBBIKOB W MOTHMBAIlMM B LEJIOM JOCTATOYHO ISl PELIEHUS
CTaHJAPTHBIX MPAKTUYECKUX (MPOPECCUOHATIBHBIX) 3a/1a4.
YpoBeHb c(HOPMUPOBAHHOCTH KOMITETEHITUI: CPEIHHIA.

Ouenka Y 10BJIETBOPUTENBHO:
[TomHOTa 3HAHMI: MUHUMAJIBHO JIOITYCTUMBINA YPOBEHb 3HAHUH, TOMYIIEHO MHOT'O HETPYyObIX OIIHOOK.
Hanuune yMeHui: HNpOAEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS, pEIICHbl THUIIOBBIE 3aJaud C
HErpyOBIMH OIIMOKaMH, BBITIOJIHEHBI BCE 3a/IaHHs, HO HE B ITOJIHOM 00BEME.
Hannune HaBBIKOB (BJIaJCHHE OIBITOM): MMEETCS MHUHUMAaIbHBIH HaOOp HAaBBIKOB AJISI PELICHUS
CTaHJAPTHBIX 3a/1a4 C HEKOTOPBIMU HEJOUETAMH.
XapakTepucTuka COpMUPOBAHHOCTH KOMIIETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETEHIIH COOTBETCTBYET MUHUMAJIbHBIM TPEOOBAHUSM;
- UMEIOUIUXCS 3HAHUM, YMEHMH, HAaBBIKOB B  II€JIOM JOCTATOYHO MJI PEUICHMs] NPAKTHUYECKHUX
(mpoeccoHaNBHBIX) 3agad, HO TpeOyeTcs [JOMOJHUTENbHAS TMpakTHKa 10 OOJBIIUHCTBY
IIPAKTUYECKUX 3ajad.
YpoBeHb c(HhOPMUPOBAHHOCTH KOMITETEHITUI: HIKE CPETHETO.

Ouenka HeynoBI€eTBOPUTENHHO:
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[TonHOTa 3HAHMIT: ypOBEHb 3HAHUH HI)KE MUHUMAIBHBIX TPEOOBaHMIA, UMEITH MECTO TpyObIe OMNOKH.
Hanuuue ymeHuii: mpu pelieHny CTaHIApPTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHBl OCHOBHBIE YMEHUS,
HMMeEJTH MECTO rpyObIe OMUOKH.

Hanuuue HaBBIKOB (BJIa/IeHHE OMBITOM): TIPU PEILICHUHU CTAHJAPTHBIX 33/1a4 HE MPOJEMOHCTPUPOBAHbI
0a30BbIC HABBIKH, UMEIN MECTO IPyOBIC OITHOKH.

XapakteprucTuka cOpMUPOBAHHOCTH KOMITETEHITHMN:

- KOMIIETEHIUS B TIOJTHOU Mepe He chOPMHUPOBAHA;

- UMEIOLIMXCS 3HAHWM, YMEHUH, HABBIKOB HEJOCTATOYHO JUIS pPEIIeHUS MPaKTHYECKUX
(mpodeccroHa bHBIX ) 3a1a4.

YpoBeHb CHOPMUPOBAHHOCTH KOMITETCHITHI: HU3KHIA.

Ouenka He 3auteHo:

[TonmHOTA 3HAHMI: YPOBEHB 3HAHUN HIKE MUHUMAIIbHBIX TPEOOBaHUN, MIMEIH MECTO TpyObIe OIINOKH.
Hanuune yMmeHuii: npu pelieHnn CTaHAAPTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHbl OCHOBHBIE YMEHUS,
MMEI MECTO IpyObIe OLITHOKH.
Hanuune HaBBIKOB (BIaJIeHNE ONBITOM): IIPU PEILIEHUH CTAHJAPTHBIX 33]1a4 HE IPOJEMOHCTPUPOBaHbI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObIE OIINOKH.
XapakTepucTuka COpMUPOBAHHOCTH KOMIIETSHIIUH:
- KOMIIETEHIIH B MTOJTHON Mepe He COPMHUPOBAHA;
- WMEIOLMXCS 3HAaHWM, YMEHMH, HaBBIKOB HEJOCTATOYHO JUI PEIIEHUS IPAKTHUYECKUX
(mpoeccroHaNBHBIX) 3a1a4.
YpoBeHb c(hOPMUPOBAHHOCTH KOMITETEHITUI: HU3KUU.

Orenka 3auTeHo:

[lonHoTa 3HAHMII: HE HIKE MHUHUMAJIBHO JOIMYCTUMOTO YpPOBEHS 3HAHUN, BO3MOXEH JIOMYCK
MHOECTBA HETPYOBIX OIIHUOOK.
Hanuuue ymenuii: ymeHus chopMUpOBaHbI HE HUXKE JIEMOHCTpAIMM OCHOBHBIX YMEHHH, pelieHus
TUIOBBIX 33Ja4 C HETPyOBbIMU OIIMOKAaMU, BBIIIOJIHEHBI BCE 3a/1aHUs, HO HE B MIOJIHOM 00BEME.
Hanuuue HaBbIKOB (Bl1aJieHHE OMBITOM): KaK MUHUMYM HMMEETCSl MUHUMAaJIbHBIH HA0Op HaBBIKOB IS
pelIeHUs CTaHAAPTHBIX 3a/1a4 C HEKOTOPBIMU HEJOYETaMH.
XapakteprucTuka cOpMUPOBAHHOCTH KOMIIETECHITAMN:
- chopMHpPOBAaHHOCTH KOMIETEHIINN HE HI)KE MUHUMAIIbHBIX TPeOOBaHMIA;
- UMEIOUIUXCS 3HAHUM, YMEHH, HABBIKOB KaK MUHUMYM JOCTAaTOYHO JIS PEUICHHs MPaKTHUYECKUX
(mpodeccroHanbHBIX) 3a/ad, BO3MOXKHO TPEOYeTCs JOMOJIHUTENbHAS TMPAKTHKA MO OOJIBITMHCTBY
MPAKTUYECKHX 3ajau.
YpoBeHb cHhOpMUPOBAHHOCTH KOMITETCHIINI: MUHUMAJIBHBIN YPOBEHb HUKE CPETHETO.

Onenka OTan4HO:
[TonHOoTa 3HaHWIA: ypOBEHb 3HAHWN B 00BEME, COOTBETCTBYIOIIEM IIpOorpamMMe IOJArOTOBKH, 0e3
OLINOOK.
Hanuuue ymeHwuii: mpoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHS, PEIIEHbl BCE OCHOBHBIE 3aJauu C
OTJENBbHBIMU HECYIIECTBEHHBIMH HEIOUETaMH, BBHITIOJHEHBI BCE 3aJaHUS B IIOJTHOM 00BEME.
Hanuuue HaBbIKOB (BlIaJileHHE OMBITOM): TMPOJAEMOHCTPUPOBAHBI HABBIKK TPU  PEHICHUU
HECTaHJaPTHBIX 3a7a4 0e3 OMTMOOK ¥ HEI0YECTOB.
XapakteprucTuka cOpMUPOBAHHOCTH KOMITETEHIIAMN:
- chopMHPOBAaHHOCTH KOMIETEHIIMU MTOJIHOCThIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3HAHWN, YMEHHM, HABHIKOB U MOTHBALlMU B MOJHOW Mepe JAOCTAaTOYHO JUIsl PELICHUS
CJIOXKHBIX TTpaKTHYeCKuX (MpodecCHOoHaNbHBIX) 3a/1a4.
YpoBeHb CHOPMHUPOBAHHOCTH KOMITETCHIIHI: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUS TEKYI1er0 KOHTPOJIS

Pasmen 1: AKTyanbHOCTh HCHOJB30BAaHUS BO30OHOB-JIIEMBIX BHJIIOB JHepruu. lcmoib3oBaHue
SHEpPruy COJHLA

[IK-2 CniocoGeH npoBOAUTE pacyeThl 0 TUIOBBIM METOIUKAM, IPOCKTUPOBATH TEXHOJIOTHUECKOE
00OpyJOBaHUE C HCIOJIb30BAaHHEM CTaHIAPTHBIX CPEACTB AaBTOMATH3ALMM TPOCKTUPOBAHUS B
COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM

1. CrpykTypa MEPOBOTO SHEPTONOTPEOICHHUS.
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2. Jlunamuka pocta sHepronoTpebnaeHus B mupe U B Poccun. dakTopel, o0yciaBirBaromme
aKTyaJIbHOCTb SHEProcOepeKeHusl.

3. UYto moHMMAaETCs MOJ1 YCIOBHBIM TOIIJIUBOM?

4. CTOMMOCTH OCHOBHBIX BUJIOB YHEPTEeTHUECKUX pecypcoB B Poccuu u 3a pyOekom.

5. Jlunamuka pocTa IIeH Ha JHEPrOHOCHUTENH, TEIUIOBYIO U 3JIEKTPHUUECKYIO SHEPTHIO.

6. BrausHue n00BIYM, TOJATOTOBKH, TPAHCIIOPTHPOBKHU M CKUTAHUS OPTraHUYECKOTO TOTLIIMBA
Ha COCTOSIHHE OKpY Karoleh Cpeibl.

7. HeobxomuMocTh mpuMEHEHHs] BO300HOBIISIEMBIX HMCTOYHHUKOB SHEPTrUU Kak st
9KOHOMHHU OPTaHUYCCKOIr0 TOIUINBA, TaK U JJI 3alIUTHL 0pr>1<a}omeﬁ CpCabl.

8. CrpyKTypa MHPOBOTO SHEPTOMOTPEOICHHUS.
9. JluHamuka pocta sHepronoTpediaeHus: B mupe u B Poccun. dakTopel, o0ycnaBiuBaromme
aKTyaJIbHOCTb SHEProcOepeKeHusl.

10. Yrto moHMMaEeTCs MO YCIOBHBIM TOIIJIUBOM?
11. CrouMocTh OCHOBHBIX BUJIOB SHEPTeTHUYECKUX pecypcoB B Poccun u 3a pyOexom.

12. JlnHamuka pocTa 1IeH Ha SHEPrOHOCHUTENH, TEIUIOBYIO U SJIEKTPUYECKYIO
SHEPTHIO.

13. Biustaue moObIau, MOATOTOBKH, TPAHCTIOPTUPOBKU U CKUTAHMSI OPTAaHUYECKOTO
TOIUIMBA HA COCTOSIHUE OKPY XKAIOIel cpebl.

14. HeobOxonumMocTh pruMeHEeHHsT BO3OOHOBIISIEMBIX UCTOYHUKOB SHEPTUU KaK JUIst
HSKOHOMHUHU OPTaHMYECKOTO TOIUINBA, TAK U JJIS 3aLIUThl OKPYKAIOIIEH CpeIbl.

15. OHepreTudeckass cBeTUMOCTh COJIHIIA M CHEKTPAJIbHbIE XapaKTEPUCTUKHU
COJTHEUHOTO U3Ty4YEeHHUS.

16. [Ipsimoe u paccessHHOE 00Ty4YeHHe CoHIIA.

17. Bnusinue reorpaduueckux KOOpAUHAT, OPUESHTUPOBKH MPUEMHUKA 00TyUeHUs B
MPOCTPAHCTBE, BPEMEHU CYTOK U BPEMEHU TO/1a.

18. HarpeBaHue BOJbI COTHEUHBIM U3IIy4CHUEM.

19. ConHevHbBIN KOJUIEKTOP U CITOCOOBI MOBBIIIEHUS ero 3()PEKTUBHOCTH.

20. OO6orpeB nomeneHuii U ropsiuee BoJOCHA0KEHHE TeTM0yCTaHOBKAMH.

21. [IpoMbIIIIIIEHHOE M CEJIbCKOXO3IMCTBEHHOE HCMOJb30BAHUE COJHEYHOIO
U3ITy4YeHUSI.

22. TennoBsle anekTpocTanuy, padboratomue oT 3Hepruu ConHIa.

23. Tenmuipl.

24. CoJtHeUHbIE ONTPECHUTEIIH COJIEHON BOJIBI.

25. ConHeunslii IpyA.

26. CosnHeuyHast XOI0AWIbHAs YCTaHOBKA.

27. ConHeuyHble KyXHH.

28. OKOHOMHMKA M 3KOJIOTHS MPU UCIOJb30BaHUU COJHIA KaK HCTOYHUKA TEIJIOBOU
SHEpPrHH.

29. duznueckre OCHOBBI MPEOOPA30BAHUS SHEPTHUH COTHEYHOTO W3IIYYCHHUS B
ANEKTPUYECKYIO.

30. XapakTepHble pa3Mepsl (HOTOITIEMEHTOB.

31. Jlpyrue MeToapl MOJTY4YEeHHUs SJEKTPUUECKON SHEPTUH: BHEIIHUN (oTO3(heKT,
TEPMORJIEKTPOHHAS SMUCCHSI, TEPMOIJIEKTPUUECTBO.

32. DOKOHOMHUKA M HKOJIOTHS MPH MpeoOpa3oBaHUU COJIHEYHOTO W3IYUYCHHUS B
ANEKTPUUECKYIO.

VYK-1 Cnoco0eH oCyIIecTBIATh MOUCK, KPUTUYECKHI aHaJIN3 U CUHTEe3 UH(OpMAIMH, IPUMEHSTh
CHCTEMHBIH MOAXO[ ISl peILICHHsI TOCTABICHHBIX 3a/1a4

1. Onpenenenne CyMMapHOW COJIHEYHOW paJMalli{, MOCTYHAOUIEH Ha TOPU30HTAIBbHYIO U
HAaKJIOHHYIO ITIOBEPXHOCTHU:

2. Pacuer BenuuMHBI COJIHEYHOM paguanuy, I[OCTYyNAOMEd Ha TOPU3OHTAIBHYIO
MOBEPXHOCTh B CPE/IHEM 3 JIEHb 1 — TOTO MecsIIa;
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3. Pacuer BeNWYMHBI COJIHEUHOW paJuallid, MOCTYNAIONIE Ha HAKJIOHHYIO MOBEPXHOCTH B
CpeIHEeM 3a JICHb 1 — TOTO MecsIIa.

4. OnpeneneHue THEBHOW yACIBHOW TEIIONPOU3BOIUTEIFHOCTH TEIMOYCTAHOBKU B 1 — TOM
MecsIle.

5. Pacder noTpeOHOro KOJIMYECTBA SHEPTUU AJI HarpeBa BOJbI B MECSIL.

6. Pacder HE0OXOAMMOM TUTOIIAI TETUOYCTAHOBKH B 1 — TOM MECSIIE.

7. O11eHKa YHEPTreTUYECKUX TTOKA3aTeNIel CHCTEMBI TOPSIYETO BOIOCHAOKCHHUS.

8. OmpeneneHre KO3PPUIMEHTa HCIONB30BAHMUS TOTEHIIMAIBHON SHEPruM i BBIOOpA
ONTUMAJIHFHOTO yTJia HAKJIOHA TeIHO0YCTaHOBKH;

9. Ompenenenue  kodpUIMEHTa  HUCTHOIB30BAHUS  DHEPrUM,  BhIpAOATHIBAEMOMA
reJIM0YyCTaHOBKOM.

10. Onpenenenue ko3 duirieHTa 00eCIEYCHHOCTH MOTPEOUTENST COTHEYHON YHEPTHUEH;

11. Onpenenenne kodpduimenTa 3aMemeHus MOTPEOHOU SHEPTUH

12. OueHka SKOHOMHYECKOH A(P(PEKTUBHOCTH HCIHOJB30BAHUS TI'eIHOYCTAHOBKU u
onpee’eHNue ONTUMAIbHON TIIOIAIH.

13.  OmpeneneHue KOJIMYECTBA MOJE3HO BBIPAOATHIBAEMOW SHEPrUM W COKOHOMIIEHHOTO
TOTUIMBA MIPH PA3IUYHON IUIOMAAN YCTAaHOBKH;

14. Onenka 3¢ (eKTUBHOCTH IeJIMOYCTAHOBKH 110 SHEPTETHUECKUM 3aTpaTam.

15. 3amava 1. Paccumrarh miomaab OCTEKICHHOW MMOBEPXHOCTH IOKHOTO (acama moma
miomaasio 100 M2 , HeoOxoaumyto st obecrieuenus S0 % TErIoBOM Ha- TPy3KH OTOIUIeHHS. Jlom
OCHAIIEH MACCUBHOW CHUCTEMOM MPSAMOTrO YJIABIMBAHUS COJTHEYHON HHEpPruu, HaxoauTcs B Kpeimy u
ero 10kHbIA (acaag He 3areMHseTcs. {7 MaHHOTO MECTONOJIOKEHHUS JAOMa IpPU OTHOCUTENIbHOM
TJIOMIAIN OCTEKJICHHsI, TpUXosmieiics Ha 1 M2 xuimoil momanu aoma, pasHou 0,18 m2 / M2
o0ecnieunBaeTcs CHUXKEHHE TeruonoTpedienus Ha 18 % (6e3 mpuMeHeHUs TerIOU30J SN OKOH B
HOuHOe BpeMs) U Ha 44 % (c mpumeHeHHeM TerioBoM m3omsauuu), a npu fOK =0,36 M2 / M2 —
COOTBETCTBEHHO Ha 24 u 68 %.

16. 3agaya 2.PaccuntaTh KOJWYECTBO COJHEUYHOW SHEPTUH, MOCTYIAIOIIEN YEpe3 I0KHOE OKHO
C JBOMHBIM OCTCKJICHHEM IUIOMAAbl0 8 M2 B cpeaHuid oOsauHblii fgeHb 21 sHBaps B Jo0Me,
pacmoioKEeHHOM Ha mupoTe 480 c.1iI.

17. 3amaua 3.0npenenuth miom@aab creHsl Tpomba, HEOOXOIUMYIO AJISI TOKPHITHSA 32 CUET
conHeyHol »Hepruu 50 % TEmIoBOM Harpy3Ku OTOIUIEHHs IoMelleHus Iuiomanpo 40 M2 npu
CpelHel TemmepaTrype HapyXHOro Bosayxa B 3uMHue Mmecsubsl 0-2 0C. 3amaua 4. Onpenenutsb
TpeOyeMyro TIJIOIIagb TOBEPXHOCTH OCTEKJICHHS MPUCTPOCHHOM K IOKHOMY (acamy 3maHus
TeJIMOTEIIUIBI NIPU CIEAYIOIIMX YCIOBMSIX: CPEIHSAs TEMIlepaTypa Hapy>KHOTO BO3[1yXa B 3UMHHE
Mecsaupl pasHa 0 0C, miomans oTamIuBaeMbIX nomemieHuid 120 M2 , 1oas MOKPBITHS TEMJIOBON
Harpy3KH 3a CYET COJIHEYHOMU Hepruu pasHa 0,6.

18. 3amaua 4.Mmeercs MIOCKMH IJIaCTMHYATBIM HarpeBarenb ¢ pasmepamu 2 X 0,8 M 2 .
Comnportusnenue TtemionorepsiMm cocrapiasier Rm = 0,13 m 2 K/Bt; Temmeparypa mnpueMHON
noBepXHOCTH KoJulekTopa T yBennumBaercs Ha 20°C; remnepaTypa okpyskatomiero Bo3ayxa To.c.=
22 °C; k03¢ punmeHT nponyckanusi COITHEYHOTO U3TYUYCHUs IPO3pavyHbIM NOKpBITHEM THOB = 0,9 st
OJMHAPHOTO CTEKJIIHHOTO TOKPBITHSA; KOI(P(UIMEHT MOIJIOMEHUS] TNPUEMHON MOBEPXHOCTHIO
KOJIJICKTOPA COTHEYHOTo n3nydeHus o = 0,9 a1 0JMHApHOTO CTEKJISTHHOTO IOKPBITHS, 00JTy4eHHOCTD
MOBEPXHOCTH COJIHEYHOTO KoJutektopa [ = 750 B1/m 2 ; HauansHast Temmepatypa Boasl Ta = 20 °C; p
— MIOTHOCTH BoAbl, paBHas 1000 kr/m 3 ; ¢ — TemoeMKOCTh BoAbl, paBHas 4200 Jlx/xrK.
Omnpenenutb TpeOyeMblii 00beMHBINH pacxoa Boasl L, M 3 /¢, 1yt obecriedeHnst yCIOBHs OBBIIICHUS
TeMIIepaTypbl BObI Ha BbIX0JIe U3 KosuiekTopa Ha 10 °C.

19. 3agaua 5./{ns ycnosuii 3anaun.4
20. 5.1. Kak u3mMeHHUTCs pacxo/l BOJIbI, €CJIM UCIIOJIb30BaTh JBOMHOEOCTEKIEHUE?
21. 5.2. Kak u3MeHUTCs pacxo BOJbl, ECIIM UCIIOJIb30BaTh CEIEKTUBHOE TIOKPHITHE?
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22. 5.3.. Kak W3MEHHMTCS pacxoj BOJbl, €CIU NOTOK JIYYUCTOH SHEPrud B IUIOCKOCTH
kosutekTopa ctaneT I = 1000 Bt/mMKak u3MeHHUTCS pacXxoj BOJbI, €CIIM MOTOK JYYHUCTON SHEPTUH B
MJIOCKOCTH KoJiiekTopa cranet [ =450 Bt/m
5.5.Kak u3ameHuTcs TeMieparypa BoJibl Ha BBIXOJIE, €CJIM IIPU TOM K€ PacXoe BOJIbI TOTOK JIyYUCTON
SHEPTHH B IUIOCKOCTH KosutekTopa ctanet I = 1000 Bt/m 2

23. 3agada 6. Kakas n1omkHa OBITh TJIOMIATL KOJUIEKTOPA, YTOOBI 00ECIIEYUTh BOJAOCHA0KEHNE
KOTTE/IKa, B KOTOPOM MPOKUBAIOT 5 4ETOBEK U3 ycaoBUs 150 TUTpOB HA YeIOBEKA B CYTKU?

24. 3amaua 7.IlocTpoiiTe 3aBHCHMOCTH pacxoda BOALI 1).0T IUIOMAAM KOJUIEKTOpa IO
ycnoBusaM 3amaun 2.1. A = 2; 3; 6; 10; 20; 40; 100; 200 m 2 , 2). oT TeMmneparypbl BXOISIICH
xuakoctu T = 12; 15; 18; 20; 24 °C, 3). oT TemmnepaTypbl OKpy»atomiero Bo3ayxa To.c.= 20; 24; 28;
32; 36 °C, 4). ot TemrepaTypbl Beixozsmen xxuakoctu Tk = 30; 35; 40; 45 °C, 5). oT Temneparypsl
nmoBepxHoCcTH KojutekTopa T = 40; 45; 50; 55; 60 °C.

25. 3amaya 8. IlocTpoiiTe 3aBHCHMOCTH TEMIEpAaTyphl BOABI Ha BBIXOAE 1).0T TUIOMIAaH
KOJUIEKTOpa 10 ycioBHsIM 3amaun.l. A = 2; 3; 6; 10; 20; 40; 100; 200 m 2 , 2). oT Temneparypsl
Bxosmien xxunkoctu Ta = 12; 15; 18; 20; 24 °C, 3). oT TemnepaTypsl OKpyXKaromero Bo3ayxa To.c.=
20; 24; 28; 32; 36 °C, 4). ot pacxoaa Boubl G = 10; 15; 20; 25; 30; 35 10— 3 xr/c, 5). OT TEMIEpATYPHI
nmoBepxHocTH KojuiekTopa T = 40; 45; 50; 55; 60 °C, 6).0T MHTCHCUBHOCTH COJTHEYHOU paauarnuu [ =
450; 500; 600; 700; 800; 900 Bt/m 2 .

Paznen 2: Micnonb3oBanue sHepruu BeTpa. Mcmnonp3oBanue 6nomacchl

[1K-2 CnocoGeH MpoBOAUTH PacueThl IO TUITOBBIM METOJMKAM, TPOCKTUPOBATH TEXHOJIOTHUUECKOE
00Opy/I0BaHUE C WCIIOJIb30BAHUEM CTaHIAPTHBIX CPEICTB AaBTOMATH3allMU MPOEKTUPOBAHUS B
COOTBETCTBUH C TEXHUYECKUM 3aJJaHHEM

—

. OO01mmue XapaKTepUCTUKU BETPSHBIX SHEPIeTUYECKUX YCTaHOBOK (BDY).
2. B3auMoielicTBrE JTONACTH BETPSIKA C MOTOKOM BO3/1yXa.
3. BOY ¢ ropu3oHTanbHON U BEPTUKAJIBHOM OCBIO.
4. CBs3b MOIIHOCTH U CONPOTHUBIICHUS BETPsIKA C MapaMeTpaMy Haberarouiero noTokxa.
5. OnTUManbHBIN peXUM pabOTHI KoJieca.
6. CTaTUCTHYECKHUE XapaKTEPUCTUKHU BETPA.
7. BDY s npou3BOJACTBA ANEKTPOIHEPTUU U MEXAHUYECKON pabOTHI.
8. OnrumansHoe pazmenieHue BOY.

9. DOKOHOMHKA U DKOJIOTHA IIpHU NpuMeHeHUH BOY.

10. Knaccudukanus O6M03HEPreTHIECKUX YCTAHOBOK.

11. BuoTOmIMBO AJIst SHEPTETUKH U OBITOBOTO MOTPEOICHUSI.

12. TexHomorus 00pabOTKH OMOTOIITHBA.

13. YcranoBKH JUIs MPOU3BOICTBA TEIUIA, ITUPOJIN3a, THIPOTeHU3aIIH, O1orasa.

14. 3agauda

15. CBsi3p MOLITHOCTH M CONPOTHUBIICHUS BETpSAKa C TapamMeTpaMH HaOeraromero moTOoKa.
Pacuer ontumansHoro pasMenienus BOY na ennHue miomany.

16. 2.TemmoconepxaHue OTpaOOTaBmIMX  Ta30B. [IpUMEHEHHE TETUIOBBIX HACOCOB IS
oTOIUIeHUs omenieHuit. OnpeneneHue 3KOHOMHUH TOIIMBA OT HcHob3oBaHust BOP.

17. 3.TexHoIOrMYECKHE NPOLECCHl IPOM3BOJCTBA TEIJa, MHUPOJIU3a, THIPOrCHHU3ALNH,
6uoraza. DJKOHOMHKA U HKOJIOTHUS

VYK-1 CnocobeH 0oCyIIecTBIATh MOUCK, KPUTUYECKHI aHaJIN3 U CUHTE3 UH(OpMAIMH, IPUMEHSTh

CUCTEMHBIN MOJXOA JUIsl pEIICHUs [TOCTABJICHHBIX 3a7a4

1. 3anmaua 1. Jlons nmpeoOpasyemoii BOY sneprun Betpa paBHa koddduuuenty mourHocta CP
= 4a(1-a)2 . [IpoguddepeHurpoBaB 3TO BEIpAKEHHUE MO a, MOKAKUTE, YTO MaKCHUMaJIbHOE 3HAYCHHE
CP =16/27 u nocturaercs ipu a = 1/3.

2. 3apmava 2. Wcnonb3ysa otHomeHue miomaned A0 u Al, mokaxure, 4TO B ONTUMAaJIbHOM
Cllydae COTJIaCHO JIMHEWHOW TEOpHH [0JII TpeoOpa3oBaHHOW SHEpruu paBHa &/9 sHeprum
HalerarIero NoToka
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3. 3amaya 3. IlokaxkuTe, 4TO TPU PIIEEBCKOM 3aKOHE paCHpeleeHUs CKOPOCTH BeTpa
BBITIOJIHSIFOTCSI COOTHOIIICHHUS: a) HanboJjee BeposiTHast CKopocTh paBHa 0,8 u 0) Hanbosee BEeposSTHOE
3HAYEHHUE BETpa JOCTUTAETCS IPU CKOPOCTHU BETPa, paBHOM 1,6 u

4. 3amaua 4. a) BeTposHepreruueckas yCTaHOBKA MPU JTHO00W CKOPOCTH BETPa MOIIACPKUBACT
MOCTOSIHHBIM K03(uiimeHT ObICTpOXOAHOCTH, paBHBIA 8. IIpM Kakoil CKOpPOCTH BeTpa CKOPOCTb
KOHIIOB JIONIACTeH BETpOKOJIeca JOCTUTHET ckopocTu 3Byka? 0) KpynHas BOVY umeer Berpokoseco
nuamerpom 100 M, Bpaiarolieecst ¢ HOCTOSSHHOM yTII0BO#M CKOpocThio. [Ipu kakoi yriioBoit ckopocTu
BpalIEHUs1 CKOPOCTh KOHIIOB JIONACTEH JOCTUTHET CKOPOCTH 3BYKa?

5. 3agaya 5. . OCHOBHBIM HMCTOYHMKOM Ha DuKU SBISIETCS OpEeBECUHA, UCIIONb3yeMas s
MIPUTOTOBJICHUS TUIIK HA OTKPBHITOM OrHe. TUInYHOe MOTpediieHne JPEBECHOTO TOILTUBA COCTABIISET
1 xr Ha yenoBeka B JeHb. a) OLEHUTE DHEPTHI0, HEOOXOIUMYIO ISl TOTO, YTOOBI BCKHUISATUTH 2-
JUTPOBBIM YallHUK, HAMOJHEHHBIM BOJOW. B mpenmosoxkeHMH O TOM, YTO TakoBa MOTPEOHOCTh
OJTHOTO YETIOBEKA B JIEHb, CPABHUTE ATy SHEPTHUIO C TEM, YTO COACPIKHUT IPEBECUHA, U TAKIM 00pa3oM
naiire onenky teruioBoro KIIJ[ wicmonb3oBaHusi OTKpeITOro orHs. 0) Kakoe KoimmuecTBO CTPOEBOTO
neca cpybaet nmepeBHs u3 200 xwuteneit B roa? [lpenmonaras crucTeMaTH4eckoe BOCIPOU3BOACTBO
JPEBECUHBI, OIICHUTE, KaKyIO TUIOIIAh 3Ta JEPEBHS JOJDKHA OTBECTH HA TOILTUBHBIC HYKIBI, YTOOBI
n30exaTh 00€3/IeCUBaHMUA.

6. 3amaya 6. a) bak o6bemMoM 3 M3 HCTOIB3yeTCsA B KadecTBe OuorazoreHeparopa. Kaxmbrit
neHb depe3 Hero mpoxoaut 0,2 M3 maccel, coaepxkamied 4 Kr cOpakHBaeMOro Marepuaa.
[Ipeanonaras, uro ocHOBHas peakinus B ouorazorereparope 4 2 . C12H22011 H20 6CH 6CO BAKT
+ [0 —0 —[] + 1 4r0 OHa WUIET B TeYEHUE 7 CYT, OMPEACIUTE KOJIMYECTBO IMOTy4aEMOIC
€KECYyTOYHO M TEIUIOTY €ro cropaHus. Yemy paBHO SKBHUBAJEHTHOE KOJMYECTBO KepocuHa? 0)
CKopocTh peaknuu B OMOTra3oreHepaTope MOKHO YJIBOUTH, TMOBHImAs Temmeparypy ¢ 20 0C (B
okpyxkatoteit cpene) a0 35 0C. Uro 3to gact? Kak MHOTO Teria €XeCcyTOYHO MOTpedyeTcs s TOTo,
yTo0Bl 3TO ocymiecTBUTh? Kakyio uacTh Temna Mmorna Obl JaTh caMa XHMMHYECKas peakius
cOpaxuBaHwMsI?

7. 3agaua 7.a) HanumuTe xuMmuyeckoe ypaBHEHHE MpeoOpa3oBaHHE Caxapo3bl B 3TAHON H
WCIIONB3YUTE €ro JJIsl OLEHKH TEOPETHUYECKOT0 KOJMYECTBA 3TAHOJA, MOIy4aeMoro u3 1 T caxapossl.
Peanen nu Takoi Beixoa? 0) @umku — HeOONBIIOE TOCYJAPCTBO B I0XKHON yacTh THXOro OkeaHa.
I'maBHBIN DpoAyKT ero skcropra — caxap. @umku npousBoaut exerogHo 3000 000 T caxapa u
BBO3HT TaKOE K€ KOJUYECTBO KHUIAKOTO TOIUIMBA. Eciiu Bech 3TOT caxap mpeoOpa3oBaTh B ATAHOIM, TO
KaKyl0 4acTh BBO3UMOTO TOILJIUBA OH 3aMEHUT?

8. 3amaua 8. [1Ompenenuth AWAMETp BETPOKOJIECAa, HEOOXOIUMBIN ISBETPOYCTAHOBOK
MomrHocThI0 10, 25, 50, 100, 250,500, 1000, 2000, 3000, 4000 kBt npu ckopocTtu BeTpa v=12 m/c;
Koa(purmeHTencrnonp30BaHusdIHEprun BeTpa &= 0,3; MIOTHOCTh BO3MIyXa MPUHATH paBHOU p= 1,2
KI/MOCTpOWTE 3aBUCUMOCTh TeMIIEpaTyphl BOJbI HA BbIX0/€ 1).0T MIIOMIAAHN KOJUIEKTOPA MO YCIOBUSAM
3amaun.l. A =2; 3; 6; 10; 20; 40; 100; 200 M 2, 2). oT TemMneparypsl Bxosien 3agayda 8.

9. 3amaya 9. Ha kako# BBICOTE IeJIeCOO0pa3HO pa3MeIlaTh BETPOJBHUTATEIH, €CIMU3BECTHO,
yTO0 Ha BBICOTE h= 1,5 M ckopocth BeTpa cocraBmia v= 5 wm/c. IlorpeOHOCTE B  dHEprum
coctamsieT1 00 kBt. Ckosbko mOTpeOyeTCsyCTaHOBOK, €CIIA JUaMETp BETpOKoJieca paBeH D, m.

10. 3agaua 10. Ha octpose ®elip B CeBepHOM MOpe npokuBaroT/0 yenoBek. TaMTpyAHOCTH C
yriaeMm, HeQTbio, OEH3MHOM— BCE HYXKHO 3aBO3UTh. OJHAKO,HAOCTPOBE MOCTOSHHO AYIOT BETpa CO
cpeaHelr CKopocThio8 M/c. ONpenenuTeyucsio W MOIIHOCTh BETPOYCTAaHOBOK, KOTOPBIE MOTYT
o0ecreYnTh SHepPrueHIaHHbIl HaceleHHbIH MYHKT. CTpyKTypa SHEpromnorpeOsieHus Cleayrouas:
OCBelIeHHE, ObITOBbIe MNpUOOPHI— 3 KBT; oOTOMMUTENbHBIE YCTaHOBKH, AJIEKTPOIUIUTHI— 35 KBT;
Ternibl— 7 KBT; 3apsaka snekTpomodbuneii— 5 kBt. /luamerp Berpokoneca D, m.

11. 3amavya 11. B HmxkHecakCcOHCKOW nepeBHEe buMonbTeH, Ha BbicOTE 98 METpOB,
ycTaHoBIeHbl 14 BeTpoTypOuH. Onpenenutbh MX YCTAHOBJIEHHYIO MOIIHOCTb, €CIIM HX JIHaMeTp
cocraBmsier 10 M. M3BecTtHo, 4To Ha BbICOTe h = 2 M ckopocTh BeTpa v = 6,8 m/c. 1.6. B
HIDKHECaKCOHCKoM Jlepe Kk ceBepo-3amamy OT ocTtpoBa bopkym, crpositcss 12 BeTpoTypOuH,
MOIIHOCTHIO 4-5 MBT kaxkaas. Onpenenutrb UX TEOPETUUECKUN TUAMETP IIPU CKOPOCTH BeTpa v = 12
Mm/c.

12. 3amaya 12. ng ycnoBuil mpeapiaymiedt 3amaun. B 2007r. miaHHpoBanoch OOIIyIO
MoITHOCTH yBenu4uTh A0 1000 MBT. CronbKo moTpeOyercsi yCTaHOBUTH €lle TaKuX TypOuH?
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Paznen 3: I'eorepmanibHast sHeprus. Mcnosib30BaHue Y3HEPTUN OKEaHA

[IK-2 CniocoGeH npoBOAUTE pacyeThl 0 TUIIOBBIM METOIMKAM, IPOCKTUPOBATH TEXHOJIOTHUECKOE
00OpyJOBaHUE C HCIIOJIb30BAaHHUEM CTaHIAPTHBIX CPEACTB AaBTOMATH3AlMM TPOCKTUPOBAHUS B
COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM

1.  CtpoeHue 3eMJIM 1 UI3BMEHEHHE TEMIIEPATyphl B 3€MHOM KOPE.

2. Knaccuduxaims reoTepMalbHbIX pailOHOB.

3. Hawubonee nepcreKTUBHBIC T€OTEpMaIbHbIC pailOHBI B MHpe U Poccun.

4. 3anac TenjaoBOI PHEPIUM B 36MHON KOPE U METO/bI €€ HCIIOIb30BaHMSL.

5.  EcTtecTBeHHEBIN BONOHOCHBIN CIOM.

6. Vcnonb30BaHue reo0TepMalIbHOM SHEPTUH Il 000TpeBa U MOIYUEHUS HJIEKTPHYECKON
JHEPIUH.

7. TemnoBrle HACOCHI.

8. DKOHOMHS PHEPrOHOCHUTENEH MPU UCIOJIB30BAHUU F€OTEPMATILHON SHEPTUH B HAPOTHOM
XO0351IICTBE U M3MEHEHHUE IKOJIOTUU TIPU ITOM.

9.  DNEKTPOCTAHIIMH, UCTIOIB3YIOMINE MPUIMBHBIN MOIBEM BOABI U IPHIIMBHBIC TCUCHUSI.

VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKHI aHaJIN3 U CUHTE3 UH(OpMAIMH, IPUMEHSTh

CUCTEMHBIN MOJXOA JUIsl pEIICHU [TOCTABJICHHBIX 3a7a4

1. 3agaya 13. Typbuna E 112 ummeer ycraHoBieHHyro MomHocTh 4,5 MBt. Ee nuamerp
coctaBisier 110 M. OmpenenuTs BBICOTY, Ha KOTOPOW JOJDKHA paboTaTh TypOWHA B HOMHUHAJIBHOM
peKuMe, eCIIM U3BECTHO, UYTO B JAHHOM MECTHOCTH Ha BBICOTE h, M, CKOPOCTh BETpa COCTaBUIIA V, M/C.
1.9. IlocTpoiiTe 3aBUCHMOCTh CHUMAEMOM MOILIHOCTH ¢ TypOuHBI 1).0T nuamerpa TypOunsl D = 2; 4;
8; 15; 30; 50; 100 m. IIpunsate ckopocTh BeTpa v = 12 m/c; koapduuueHT ucnons3zoanus & = 0,3;
wioTHocTh p = 1,2 xr/m 3 . 2). Ot ckopoctu Betpa v = 6; 8; 10; 12; 14 m/c. Ilpunare auamerp
BeTpokoneca D = 15 m; ko3puument ucnonpzobanus & = 0,3; miaotHocTh p = 1,2 kr/m 3 . 3). OT
BBICOTBI YCTAHOBKH BeTpokojeca Typounsl h = 20; 30; 40; 60; 80; 100; 120 m. IIpunsts nuamerp
BeTpokoneca D = 15 m; koadduuuent ucnons3oBanus & = 0,3; mwiorHocts p = 1,2 xr/m 3 , eciu
M3BECTHO, YTO B JJAaHHOW MECTHOCTHU Ha BbICOTE h, M, CKOPOCTh BETpa COCTaBMIIA V, M/C

2. 3amaua 1. 1) Onpenenure HavanbHYIO TEMIIEpaTypy U TeIUlocoiepxaHue Ha 1 km 2 1o
temmeparyp cBeime 40 0C BogoHOCHOTO Tuiacta ToauuHou 0,5 KM mpu riayOuHE 3alieranus 3 KM,
nopuctoctd 5%, twiotHocTH mopoabl 2700 kr/m3 , ynmenbHOU TeroeMkoctu 840 Jx/(xr-K),
temnepatypaoMm rpaguente 30 0C/km. Pacder BbIMOMHHUTE NPU CPEIHEN TemIiepaTrype MOBEPXHOCTH
10 O0C. 2) KakoBa 1ocTOsiHHasi BpEMEHM M3BJIEUEHUS TEIUIAa MIPU 3aKadyMBaHUM BOJbl U pacxoxne 100
M3 /(c-xm2 )? 3) KakoBa TerioBast MOIIIHOCTb, U3BJIEKaeMasi IepBOHAYAIBHO U uepe3 10 met? 69

3. 3amava 2. 1) PaccumTaiiTe mosie3Hoe TeTUIOCOAep)aHue Ha 1 KM2 CyXOi CKaJIbHON TOPOIBI
(rpanuT) no TyouHBl 7 kM. [IpumuTe: TemrepaTypHbiit rpaaueHT paBHbIM 40 0C/KM, MUHUMATBHYIO
JOTYCTUMYIO TeMIIEpaTypy npeBblmaronei moBepxHoctuyio Ha 140 K, pI' = 2700 kr/m3 , cI” =820
JIx/(xr+K). 3) Uemy paBHa MOCTOSTHHAsI BpEMEHH W3BJICUCHUS TEIUIa TIPH UCIIOIH30BAHUH B KAYECTBE
TertoHocuTenss Boabl, ecnmd V = 1 M3 /(cekm2 )? 4) KakoBbl CKOPOCTH H3BJICYCHHS TeIia —
nepBoHavayibHas u yepe3 10 yet?

4. 3agaua 3.a) Onpenenure TEIJIOBYIO MOIIHOCTb, CO3/1aBAEMYI0 PaJMOAKTUBHBIM pacnaaoM
238U B 5 M3 rpanurta (238U cocraBiaser 99% ypaHa B rpaHMTe NpU CPEIHEH KOHLEHTpaLUU
4¢10-3%; Ttemno, co3maBaemoe urcThiM 238U, cocraBiser 3000 [x/(kreroa)). 6) PagroakTHBHOCTH
238U co3maer okono 40% TeIIoBOM MOIIHOCTH OT 00- e co3aaBaeMoi paluOaKTUBHBIMU
WUCTOYHUKAMU B TpaHHTe. SIBIIETCS JHM TEIUIO, CO3[aBa€MO€ 3a CUET PaJMOAKTUBHOTO pacraja,
CYIIECTBEHHBIM UCTOYHUKOM JJISI TIOTYYCHHSI T€OTePMAIbHOMN SHEPTUU

5. 3amaua 4. Ky0 u3 ropssuux ropHbBIX MOPOJ CO CTOPOHOU h BepxHEH rpaHbi0 HAXOIUTCS HA
rryouHe d ot moBepxHOCTH 3emud. [1noTHOCTE ckanmbHOTO TpyHTa pI” M TeroeMkocth cl'. Tlopoapl
HaJl KyOOM MMEIOT TETUIOMPOBOIHOCTh A. ECiIM CKambHBIN TPYHT SBISETCS M30TEPMHUUECKON MAacCOM €
Temreparypoit T, mpeBblIaoneil TeMnepaTtypy HOBEpXHOCTH, a APYTrUe OTCYTCTBYIOT, MOKaXKUTE,
YTO MOCTOSTHHAS BPEMEHHU OXJIAXACHUS KyOa onpeaenseTcs BeipaxenueM t=phcd/A.

6. 3amaua 5. Onpenenutb CKOPOCTh PACHPOCTPAHEHUS] MPUIMBHOW BOJIHBI, €CJIM M3BECTHO,
4TO ITyOrHa Mopst coctasisieT 100M.
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7. 3amaua 6. [TocTpoiiTe 3aBUCUMOCTh CKOPOCTH PacpOCTpaHEHHUsT MPUJIMBHONW BOJIHBI C, M/C,
ot rimyounsl mopst h = 100; 200; 300; 400; 500; 800; 1000 m.

8. 3amaya 7. YcTaHoBUTE, CIIEYET JIU 0KUAATh PE30HAHCA B 3aJIMBE, €CIIU €r0 MPOTSHKEHHOCTh
coctaBmsieT L =1,5 kM, qymmna npuinuBHO# BostHBI A = 2000M, Tiiyounaa h = 200 m

9. 3amauva 8. [To ycnoBusm 3amaunl. npu npoTskeHHOCTH 3amuBa L = 3000 kM, riryOuHe Mopst
h=20wm.

10. 3amgaua 9. Onpenenutrb CPEIHIOID MOIIHOCTh, KOTOPYIO MOKHO CHSTh C MOTOKA, €CIIH
CKOPOCTb JIBI)KEHHUS BOJIBI cocTaBisieT 40 m/c.

11. 3amgauga 10. ITocTpouTh 3aBHCUMOCTh pe30HaHCA OT IIyOuHBI 3anuBa h = 10; 20; 30; 40;
60; 100; 200 M ipu ero mmuHe L = 200 KM.cpeaHert cKopocThi08 M/c. ONpeaenuTeuncio ¥ MOITHOCTh
BETPOYCTAHOBOK, KOTOPBIE MOTYT 00€CTICUUT

12. 3agaua 11.IloctpouTh 3aBUCUMOCTB pe3oHaHca OT AiuHbI 3ayuBa L = 20; 50; 100; 200;
500 xm.mipu ero riryoune h = 200 M. UzBectHO, uTO Ha BBIcOTe h = 2 M CKOpOCTh BeTpa v = 6,8 Mm/C.
1.6. B HmxxHecakcoHckoM Jlepe

13. 3agaya 12. OnpeaenuTs MaKCUMAJIBHO BO3MOYKHYIO MOIIIHOCTh, CHUIMAEMYIO 32 OJIMH ITUKII
I19C, ecnu mmomanp 6acceiina S coctasisier 2000 m 2 , mepemna ypoBHeEH Bobl R cocrapisieT 6 m.

14. 3agaya 13. ITo ycnoBusam 3anauu8. st Me3eHckoro 3anvBa.
Pasnen 4: Mcnonp30BaHue 3HEPTUN MaNbIX peK. AKKYMYJIMPOBAHNUE SHEPTUU
[1K-2 CniocoGeH MpoBOAUTH PacueThl IO TUITOBBIM METOJMKAM, TPOCKTUPOBATH TEXHOJIOTHUUECKOE
00OpyJJOBaHUE C MCIOJIb30BAaHHUEM CTaHAAPTHBIX CPEACTB AaBTOMATU3alMM IPOEKTUPOBAaHUS B
COOTBETCTBUM C TEXHHUYECKUM 3aJaHUEM

1. WUneanbHas U peanbHas MOIIHOCTb TMAPOTYPOMH. AKTHUBHBIE M PEAKTUBHBIC TYPOUHBI.
Oo6patumocTh TUAPOTYpOHH. PacueT nonepeuHo-cTpyiHO#M TypOUHBL.

2. PacdeT HaKJIOHHO — CTPYHHOU TYpOUHBI. DKOHOMHKA M SKOJIOTHUS OT HCIIOJIb30BAaHHUSI MUKPO
I'9C.

3. T'mapocrarnyeckue akkyMmyssaTopbl. I'mapoakkymynupyromue 3aexrpoctaniuu (I'ASC).
I'mnpasinueckuii TapaH. PesepByapsl co cxxaTbIM BO31yXoM. MaxoBuku. Pacuer BOOSHOTO TEIIOBOTO
aKKyMYyJIATOpA.

4. buoakkymynsaTopbl. XUMHUYECKHUE AKKYMYJATOPHI. TOIUIMBHBIE 3JIEMEHTBHI. XpaHCHHE
SHEPreTUYECKU IIEHHBIX BEINECTB. AKKYMYJATOpHbIE 3JekTpoOaTapen. Pacuer rpaBHifHOrO
TEIIOBOTO aKKyMYJIATOPA.

5. HccnenoBanne MEXaHUYECKHX XapaKTEPUCTUK TYOOMHBI pu3ndeckoit monenu Mukpo-I'2C

6. HccnenoBanue TemIoakKyMyJIsiTOPOB, OCHOBAaHHBIX Ha MpHUHLHUIE ($a30BOro Mepexoja

BelIeCTBa
VYK-1 CrocobeH oCcymecTBIATh MOUCK, KPUTHICCKUN aHAIM3 M CUHTE3 HHPOPMAIINH, TPUMEHSTh
CUCTEMHBIN MOJXO JUIsl pEIICHUs TOCTABJIEHHBIX 3aa4

1. 3agada 1. [Maparommii Ha TypOuny IlenbroHa motok mmeer mapamerpsl H= 20 M, Qmin
=0,05 M3 /c. a) IIpeneOperas TpeHHEM, OMPEIETUTE: CKOPOCTh MOTOKA; MAKCUMAJIbHYIO MOIIIHOCTh
TypOMHBI; paguyc corul, eciau ux asa. 0) [Ipeamonaras ganee, uto K03 PHUIMEHT OBICTPOXOTHOCTH
koseca pased () 1,0 2/14/52/1 1 Z==gHP p o, rne P1 — MomHOCTh OTHOM CTPYH, ONIPEACIIUTE:
YUCJIO JIONACTEH; auaMeTp KoJjieca, YIVIOBYIO CKOpPOCTh BpalleHHs Koyieca. B) Ecnm HamopHbIif
BozioBOA uMeeT uiuHy 100 M, TO KaK U3MEHUTCS] OTBET Ha MII. a) U 0) NpU HAJMYUK TPEHUS, €CIIU: -
BOJIOBOJI TMOJUBUHWIXJIOPUAHBIA TUaMeTpoM 15 cM; - BOAOBOJ — OOBIYHBINA TUIACTUKOBBIA IIJIAHT
nuameTpom S5 cm? B oboux ciywasx onpeaenurte yucio PeitHonsaca. 70

2. 3agada 2. [IpoBepsTe, uT0 KOIPGUIUEHT OBICTPOXOAHOCTH — Oe3pa3MepHBbIi mapamerp. B
YeM MPEeuMYIIECTBa MPEACTaBICHUS XapaKTEPUCTUK MapaMeTpoB TypOuH B 6e3pa3MepHOM BHie?

3. 3amaya 3. IlokaxkuTe, 4TO TPU PIIEEBCKOM 3aKOHE paCHpENeTeHUs CKOPOCTH BeTpa
BBITIOJTHSIFOTCSI COOTHOIIICHHUS: a) HanboJjee BeposiTHast CKopocTh paBHa 0,8 u 0) Hanbosee BEeposSTHOE
[Tponennepnas TypOouHa ¢ KOdPPUIUEHTOM OBICTPOXOAHOCTH Z=4 mMeeT MOIIHOCTh Ha Bamy 400
kBT npu pabouem Hamope Boanl 6 M. Ee KII/] mpu stom — oxono 70%. Paccuuraiite: cKopocTh
MOTOKA; YIJIOBYIO CKOPOCTb BpAallleHUS TYpOHWHBI; MEPEelaTOYHOE YHUCIO PEeNyKTopa, €clii TypOuHa
BpAIllACT YETBHIPEXIIOIIOCHBIM TEeHEepaTop MepeMeHHOro Toka dyactotoil S50 ['.3HaueHue BeTpa
JIOCTUTAETCA MPU CKOPOCTH BETpa, paBHOU 1,6 u
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4. 3agaua 4. Omnpenenuth auUaMeTp Kojieca aKTUBHOW THAPOTYPOMHBI C OJHHUM COTUIOM
MomIHOCThIO 160 kBT mpu 3HaueHusx pabouero Hamopa paBHBIX 81 ¥ 5 M M COOTBETCTBYIOIIHE MM
ONTHMAaJbHbIE YTJIOBbIE CKOPOCTH, MPU KOTOPBIX TOCTUralOTCs MakcuMaibHble 3HadeHnu KI1J]

8.4. Bonpochl NPOMEKYTOYHOH aTTeCTAIIUN
Bocbmoii cemectp (Ik3amen, [1K-2, YK-1)
1. CTpykTypa MHPOBOTO SHEPTOIMOTPEOICHUSI.

2. Jlunamuka pocrta 3HepromorpeOieHuss B mMupe U B Poccum. @axTopbl, 00yciaBIMBaiolIye
aKTYaJIbHOCTb YHEPTOCOEPEKECHHUS.

3. Yto noHUMaeTcs Mo yCIOBHBIM TOILNIUBOM?
4. CTOMMOCTh OCHOBHBIX BHJIOB YHEPTeTUUECKHUX pecypcoB B Poccuu u 3a pyOexom.
5. JluHaMMKa pocTa LIEH Ha SHEPTOHOCUTEIIH, TEIIOBYIO U AJIEKTPUUYECKYIO SHEPTHUIO.

6. Bimsaue noOBYH, TOATOTOBKH, TPAHCIIOPTUPOBKU M CXKHTAHHS OPTaHWYECKOTO TOIUIMBA Ha
COCTOSTHUE OKPYKAFOIIEH CPEJIbI.

7. HeobxoauMocTh TpPUMEHEHUS BO300HOBIISEMBIX HCTOYHHKOB SHEPTHMHM KaK JUIsi ASKOHOMHUU
OpPraHUYECKOTO TOTUINBA, TaK ¥ JIJIS 3alIUThI OKPYKAIOMIEH CPEIbI.

8. Duepreruueckasi cBeTUMOCTH COJTHIIA U CTIEKTPAJIbHBIE XaPAKTEPUCTUKU COTHEYHOTO U3TyUYEHUSI.
9. [Ipsimoe u paccessuHOe 00MyueHue ConHIa.

10. Bousiaue reorpaduyeckux KOOpIAWHAT, OPUEHTUPOBKU MPHUEMHHKA OOTY4YEHHs] B MPOCTPAHCTBE,
BPEMEHH CYTOK M BPEMEHH rojia.

11. HarpeBanue BOJIbl COJTHEUHBIM U3TyYEHUEM.

12. ComHe4HBII KOJUIEKTOP M CIIOCOOBI MOBBIMIEHUS €0 3()PEKTUBHOCTH.

13. OGorpeB moOMENICHHH 1 ropsiuee BOJOCHAOKEHNE TeIMOYCTaHOBKAMH.

14. TIpOMBIIIUIEHHOE U CENbCKOXO035UCTBEHHOE UCIIOJIb30BAHUE COJIHEYHOTO U3ITyUECHHUS.

15. TemoBbIe ANMEKTPOCTAHIINK, paboTatomue oT 3Hepruu CoHIa.

16. Teruiibl.

17. CoyiHEUHBIE ONIPECHUTENH COJIEHOU BOJIBI.

18. ConHeuHsblil npyx.

19. ConHeuHas XOJOAUIbHAS YCTAHOBKA.

20. CosHEYHBIE KyXHHU.

21. DKOHOMHMKA U 3KOJIOTHS IIPHU UCIIOIB30BAHUM COJHIA KaK MICTOYHUKA TEIIOBOM SHEPTUU.
22. ®u3ndeckre OCHOBHI MPe0Opa30BaHUs YJHEPTUH COTHEYHOTO U3TYUYEHUS B DJIEKTPHUSCKYIO.
23. XapakTtepHbie pa3Mepbl (OTOIIEMEHTOB.

24. Jlpyrue MeToAbl TOJYYEeHHs  OJCKTPUYECKOM dSHeprum: BHEmHUM  ¢dorodddekr,
TEPMODJICKTPOHHASI IMHUCCHS], TEPMODIICKTPUIECTBO.

25. DKOHOMHKA U 3KOJIOTHS IIPU MPe0Opa30BaHUH COTHEUHOTO U3ITYUYCHUS B SJICKTPUUECKYIO.
26. O0mre XapaKTepUCTUKHN BETPSHBIX YHEPreTHYECKUX yCTaHOBOK (BDY).

27. BanMmopeicTBHE JI0NAaCTH BETPSAKA C TOTOKOM BO3AyXa.

28. BOY ¢ ropu3oHTaNbHON U BEPTUKAIBLHON OCHIO.

29. CBs13p MOIIHOCTH U CONPOTHUBIICHHS BETPSAKA C TTapaMeTpaMy HaOeraromero noToka.
30. OnTUMaIBHBIN peKUM PabOTHI KOJIeca.

31. CratucTuyeckue XapakTepUCTUKU BETPA.

32. BDY msa npou3BOACTBA JIEKTPOIHEPTHH U MEXAHUUYECKON PabOTHI.

33. OntumansHOe pazmernieHne BOY.

34. DKOHOMHKA Y 3KOJIOTHS IpHU NpuMeHeHnu BOY.

35. Knaccudukanust OnosHepreTH4ecKuX YCTaHOBOK.

36. BUOTOTUTMBO 7151 SHEPTETUKH U OBITOBOTO IMOTPEOICHHUS.

37. Texnonorust 06pabOTKH OMOTOILIHBA.

38. YcTaHOBKHM JyIsl MPOU3BOJICTBA TEILIA, TUPOJIN3a, THAPOTCHU3AIMH, Ororasa.
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39. DxoHomuueckuit 3(HEKT OT MCIOIB30BAHUS OMOIHETETUYECKUX YCTAHOBOK M BIIMSHUE WX Ha
HKOJIOTHIO.

40. CtpoeHue 3eMJIM U U3MEHEHHUE TEMIIEPATYPhI B 36MHOH KOpeE.

41. Knaccudukanus reorepMaibHbIX pailOHOB.

42. Hauboiee nmepcneKTUBHBIE TeOTEpMalIbHBIE pailoHbI B Mupe u Poccun.

43. 3anac TenjaoBO PHEPIUM B 36MHON KOPE U METO/bI €€ HCIIOIb30BaHMSL.

44. EctecTBEeHHBIN BONOHOCHBIN CIOM.

45. Vlcnionp30BaHKE T€OTEPMATIBLHOM HEPTUH I 000TPeBa U MOJTyUeHHs! SIEKTPHUUECKON SHEPTUH.
46. TeroBble HACOCHI.

47. DOKOHOMHSI DHEPrOHOCHUTENEH IPU HCIIOJIB30BAHUU TE€OTEPMAIIbHOM JHEPIMM B HApOJHOM
XO35IMCTBE U U3MEHEHUE YKOJIOTUH TIPU ITOM.

48. DIEeKTpOCTAaHIIMHU, UCTIOJIb3YIOUIUE TPUIMBHBINA MOABEM BOJIBI M IPUITMBHBIC TEUCHHUS.
49. AKTHBHBIC H pEaKTHBHBIC TYPOHUHBI.

50. O6paTUMOCTb TypOUH M HACOCOB.

51. YcrpoicTBO Masioi THAPOIEKTPOCTAHIIUKA U €€ OCHOBHBIE JIEMEHTHI.

52. T'enepatopsl 11t Mukpo I'OC.

53. PerynupoBaHHE 4acTOTHI BPAIIEHUS U MOIITHOCTH THAPOTYPOHH.

54. I'mapaBaudeckuil TapaH.

55. BausiHue mManbIX TUAPOIIEKTPOCTAHIIMIA HA SKOHOMHUKY U 3KOJIOTHIO.

56. Cneuuduueckue MpoOIeMbl aKKyMYJIUPOBAaHHUS U MEpeJauyd SHEprud MPHU HCIHOIb30BAHUU
Pa3NUYHBIX BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUH.

57. bHOaKKyMyJISATOPBI.

58. XUMHUYECKUE aKKyMYJISITOPBI.

59. TonnauBHbBIE AIEMEHTHI.

60. XpaHeHuE PYHEPreTUYECKH [IEHHBIX BEIIECTB.
61. AKKyMYJISITOpPHBIE JIEKTpoOaTapeu.

62. TerioBble aKKyMYJIATOPBI.

63. I'mapocratnyeckue aKkKyMyJIiTOPBI.

64. Pe3zepByaphbl CO CKaThIM BO3IYXOM.

65. MaxoBHKHU.

66. [lepenaya »sHeprum mNOTOKaMH OHMOMACCHI, TeMJIa, XUMHUYECKH aKTHBHBIX BEIIECTB,
AJIEKTPOIHEPTHH.

67. WneanbHas v peagbHas MOITHOCTh THAPOTYPOUHEI.
68. Uro Ha3biBaeTcsa azumyTtoM CosHua?

69. Uto Ha3biBaeTCst yacoBbIM yriioM ConHia?

70. Uto Ha3wiBaercs ckioHeHreM ComHia?

71. Yto Ha3bIBAETCS 36HUTHBIM YIJIOM?

72. YTo Ha3bIBAETCS MIUPOTOM?

8.5. Meroauueckue marepuasbl, ONpeleJsiiOlde MPOUEeIYPbl OLEHUBAHWS 3HAHWM,
YMeHHi, HABbIKOB M (MJIM) ONbITA JAeSTEeJbHOCTH, XapaKTEePU3yIIHUX 3Tanbl GopMUPOBaAHMS
KOMITeTeHI Ui
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KoHTponb 3HaHMiA CTYIEHTOB IO JIUCHUIIMHE IPOBOJAMTCS B YCTHOHW W MHChbMEHHOH (dopme,
MpelycCMaTpuBaeT TEKYIIUH U MPOMEXKYTOUHBIH KOHTPOJIb. MeTolbl KOHTPOJS: - TecToBas ¢dopma
KOHTPOJISI; - yCTHasA popMa KOHTPOJISI — ONPOC M OOLIEHHE C ayIMTOpUEH MO MOCTAaBIEHHON 3a7aue B
yCTHOU (popMme; - perieHre OonmpeaeseHHbIX 3aJlaHuid (3a71a4) 1Mo TeMe MPaKTUYEeCKOro Marepuaia B
KOHIIE MPAKTUYECKOro 3aHATHUS, B LENIX 3(PPEKTUBHOCTH YCBOSEMOCTH MaTepuaia Ha MpakTHKE. -
MOOUIPEHNE UHIMBUIYATbHBIX 3aJaHU, B KOTOPBIX CTYJIEHT MpopadoTani caMOCTOSATENBHO OO0JbIIOE
KOJIMYECTBO JIOTIOJHUTENBHBIX HCTOYHUKOB JUTEparypbl. TeKyluil KOHTPOJb MperycMaTpuBaeT
YCTHYIO (popMy ompoca CTyA€HTOB ¥ MUCbMEHHBII 3KCIPECC-OMPOC MO0 OKOHYAHUIO U3YUEHUS KAk 10
TEMBI.
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Cankr-IlerepOyprekuii HAIMOHATBHBIN UCCIIEAOBATENLCKUN YH-T HHPOPMALMOHHBIX TEXHOJIOTHH,
MeXaHUKHU 1 onTukH. - Cankr-IlerepOypr : [6. u.], 2013. - on-line : puc., Tabdmn. - Cucrem.
TpeboBanus: Hanuune moaxitoueHus K JOKaJIbHOM ceTH akagemuu u Kk MiHTtepHer ; Adobe Acrobat
Reader. - URL: http://ebs.rgazu.ru/?q=node/3458

10. IlepeyeHnnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTu UHTEepHeT
1. http://elib.izhgsha.ru/ - 9BC ®I'BOY BO Mxesckas 'CXA
2. http://elibrary.ru - Hayunas anextponnas 6ubnmoreka E-library
3. https://yandex.ru - [louckoBas cucrema SHaexc
4. http://portal-energo.ru/ - [Toptan "DHeproappekTuBHOCTH U SHEProcoepekeHune"

11. MeToauuyeckue yKkazaHus 00y4arOuUUMCH 10 OCBOCHUIO JUCHMILIMHBI (MOTYJISA)

[lepen w3yueHHEM IUCHMIUIMHBI CTYACHTY HEOOXOOUMO O3HAKOMUTHCS ¢ paboueil mporpammoii
JTMCLUUIUIMHBL, U3yYUTh MIEpeUeHb PEKOMEHIyEMOU TUTepaTyphl, MPUBEICHHON B padoueil mporpamme
AUCHUIIIINHBI. I[HSI 3(1)(1)6KTI/IBHOFO OCBOCHHA JUCHUIINIMHBI PCKOMCHAYCTCS IMOCCUIATL BCC BUJBI
3aHITHN B COOTBETCTBHHU C pacliuCaHuCM U BBINIOJHATE BCC NOMAIIHUC 3adaHUS B YCTAHOBJICHHBIC
npernoiaBaTeNieM Cpoku. B ciyuae mpomycka 3aHSATHN 10 yBaKUTEIbHBIM NPHYMHAM, HEOOXOIMMO
MOJIYUUTh y npe€roaaBaTeyid MHAUBUAYAJIbHOC 3aJaHUC 10 HpOHYH_ICHHOI\/JI TEMCE. HOJIy‘IeHHbIC 3HAHUA
U YMCHUA B IPOLCCCEC OCBOCHUA NUCHUINIMHBI CTYACHTY PCKOMCHAYCTCA NMPUMCHATH AJId PCHICHUA
3ada4d, HC OGHS&TGHBHO CBA3aHHBIX C HpOFpaMMOﬁ JUCHUITIINHBI. BJIaIIeHI/IC KOMIICTCHIINSIMHU
JTMCLUUIUIMHBI B TTOJTHON Mepe OyAeT NoATBepKIaThcs Bamm ymMeHreM CTaBUTh KOHKPETHBIC 3a1auH,
BBIABJIAITH CYHICCTBYIOIIUC HpOGJ’IGMLI, peuiaTh UX U NPpUHUMATL Ha OCHOBC IMOJTYYCHHBIX PC3YJILTATOB
onTuManbHble penieHus. OCHOBHBIMH BUIAMU Y4YEOHBIX 3aHATHH JJIsl CTYAEHTOB IO Yy4yeOHOMU
AJUCHUIINIMHE  SABJIAKOTCA: 3aHATHUd  JICKIIMOHHOI'O  THIIA, 3aHATUA CCMHUHApPCKOI0 TUIIA U
caMmocTosiTeNbHast paboTa CTYACHTOB.
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®Dopmbl paboTHI

MeTtoauueckue ykazaHus 1y 00ydJarommxcst

JIekIIMOHHEBIE 3aHATUS

PaboTa Ha nexuum ABIsSETCS OUY€Hb BAKHBIM BUIOM JIESATEIBHOCTH IS
U3y4YeHHs] JUCLUIUIMHBL, T.K. Ha JIEKIUH IPOUCXOIUT HE TOJIBKO COOOIIEHNE
HOBBIX 3HaHHM, HO ¥ cUCTeMaTu3alus U 0000IIeHNEe HAKOIUIEHHBIX 3HaHU,
(opMHpOBaHUE HAa UX OCHOBE UIECHHBIX B3IJIAA0B, YOSKACHUH,
MHUPOBO33PEHUS, pa3BUTHE O3HABATENBHBIX U IPO(PECCHOHATBHBIX
UHTEPECOB.

Kpatkue 3anucu nexiuii (KOHCIEKTUPOBAaHUE) IOMOTAET YCBOUTh
matepual. Hamucanue KoHCIEKTa JEKIHii: KpaTKO, CXeMaTU4HO,
MIOCJIEI0BATENBHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOJIBI,
(dopMyIHpoBKH, 0000IIEHNUS; TOMEYaTh BayKHBIE MBICIIU, BBIACTATD
KJIFOUEBbIE CII0BA, TEPMUHBL. KOHCIIEKT JTyuIiie moapa3iesiaTh Ha MyHKTHI,
naparpadsl, codI0as KpacHy1o CTpoKy. [IpHHIMITHAEHBIE MecTa,
orpeneneHusi, GopMyIibl CIeIyeT CONPOBOKAATH 3aMEUAHHSIMU: «BaXKHOY,
«0Cc000 BaXKHOY, «XOPOIIIO 3aIIOMHHUTHY» U T.I. [IpociyniBanue u 3amnuch
JICKIIMA MOYKHO TIPOU3BOIUTH MTPH MTOMOIIM COBPEMEHHBIX YCTPOUCTB
(mukTooH, HOYyTOYK, HETOYK H T.I1.).

PaboTas HaJ KOHCIIEKTOM JIEKIUii, BCEria celyeT UCTIONb30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JTUTEPaTypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BAI
JIEKTOP, B TOM YUCJIE€ HOPMATUBHO-IIPABOBBIE aKThl COOTBETCTBYIOLICH
HanpasieHHocTH. [1o pe3ynabTatam paboThl C KOHCIIEKTOM JICKITUH CIIETyeT
0003HAYUTH BOIPOCHI, TEPMUHBI, MaTE€PUa, KOTOPbI BBI3bIBAIOT
TPYAHOCTHU, TIOMETUTH U MOTBITATHCS HAUTH OTBET B PEKOMEHTyeMOit
auteparype. Eciiu caMmocTosTensHO He yaaeTcst pa3o0paThCsi B MaTepuaile,
HE00X0IMMO c(OPMYITHPOBATH BOIIPOC U 33aJaTh MIPETIOIaBaATEII0 Ha
KOHCYJIbTAIlMH, Ha 3aHATUH CEMUHAPCKOTO THIIA.

JIeKIIMOHHBII MaTepua sBIseTCs 6a30BbIM, C KOTOPOI0 HEOOXOIUMO
HayaTh OCBOEHUE COOTBETCTBYIOIIETO Pa3/ieNa WIN TEMBI.

JlabopaTtopubie
3aHATHUS

[Tpy OATOTOBKE K 3aHSATHSIM W BBITOJHEHNUH 33IaHUH CTYIEHTAM CIICIYeT
UCTIOJIB30BaTh JIUTEPATYPy U3 PEKOMEHIOBAHHOTO CITHCKA, & TAKXKE
PYKOBOJICTBOBATBHCS YKa3aHUSMHU M PEKOMEH/IAIIUSIMH TIPETIOIaBaTEls.
Hepe,u KaKIbIM 3aHATHCM CTYACHT U3Yy4daCT IJIaH 3aHATHA C IICPCUHCM TCM U
BOIIPOCOB, CIIMCKOM JIUTCPATYPhI U JOMAIITHUM 3aJaHUEM 10 BLIHCCCHHOMY
Ha 3aHATHE MaTepHUaly.

CTyneHTy peKOMEHIyeTCsl CIeIyOoIasi cCXeMa MOJTOTOBKH K 3aHSTHIO U
BBITTOJIHEHHUIO TOMAITHAX 3aIaHHA:

- MPOpabdOTaTh KOHCTIEKT JICKIIHIA;

- IPOAHAIM3UPOBATE JIMTEPATYPY, PEKOMEHIOBAHHYIO I10 U3y4acMOMY
paszneny (MOyJi0);

- U3YUYUTh PELICHUs TUIIOBBIX 3a4a4 (MpU HATUYHH);

- peIIUTh 3aJaHHbBIC TOMAIIHUE 3a/IaHUS;

- TIpH 3aTPYAHEHUSAX C(HOPMYIHPOBATH BOIPOCHI K MTPETIO1aBATEIIO.

B koHIIe Ka)XI0T0 3aHATHUS TUTIA CTYICHTHI MOIYYaIOT «JOMAIITHEE 3aIaHUE)»
JUTSL 3aKpeTUICHHs TPOIIEHHOTO MaTepuaia. JlomalrHue 3a1aHust
HEOOXOIMMO BHITIOJIHATH K KOXKJOMY 3aHATHIO. CII0KHBIE BOTIPOCHI MOYKHO
BBIHECTH Ha 00CYKIICHHE Ha 3aHSITUU CEMUHAPCKOTO TUTIA HJTH Ha
WHIMBUAyaJIbHBIC KOHCYJIbTAIIHH.

CamMocTosTeabHas
pabora

CamocTtosTenbHas paboTa CTYJEHTOB SIBISIETCSI COCTAaBHOM YacThIO X
y4eOHOM pabOThl U UMEET LEIBIO 3aKPEIICHUE U YTITyOJIeHUE TIOTyICHHBIX
3HAHWI, YMEHUI U HaBBIKOB, MIOMCK U MMPUOOPETEHNE HOBBIX 3HAHUH.
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CamocrosiTenpHas padoTa CTyICHTOB BKJIIOYAET B C€0S1 OCBOCHHE
TEOPETUYECKOTO MaTepralia Ha OCHOBE JIEKIINI, pEKOMEH1yEeMO
JUTEpaTyphl; MOATOTOBKY K 3aHATHUAM CEMHUHAPCKOTrO TUIA B
WHAMBHUIYAILHOM U IPyNnoBoM pekruMe. COBETHI IO CaMOCTOSITEILHOM
paboTe ¢ TOUKH 3pEHUS UCIIOJIb30BaHUS JIUTEPATYPhl, BpEMEHHU, TTTyOUHBI
popabOTKU TEMBI U JIP., @ TAK)KE KOHTPOJIb 32 I€ATEIbHOCTHIO CTYIEHTa
OCYIIECTBIISIETCS] BO BpeMsl 3aHSATHUH.

[{enpro npenoaaBaTens SIBASETCS CTUMYJIUPOBAHNE CAMOCTOSITENIBHOTO,
yray0aEHHOTO U3yUeHUs MaTepraia Kypca, XOpoIIo CTPYKTYpHUpPOBaHHOE,
MIOCJIEIOBATEIbHOE U3JI0KEHNE TEOPUH HA 3aHATHUSAX JICKUMOHHOTO THIIA,
0TpabOTKa HABBIKOB PEIICHUS 3a/1a4 U CUCTEMHOTO aHaIM3a CUTYyallil Ha
3aHATUSAX CEMUHAPCKOr0 TUIA, KOHTPOJIb 3HAHUN CTYIEHTOB.

Ecnu camocrosTensHo HE yaanoch pa3o0parbcsi B MaTepHale,
chopMyupyiTe BOMPOCH M 00paTUTECh HA TEKYIIEH KOHCYJIbTAIlUN WU Ha
OmKalIei JIEKIUU 3a TIOMOIIIBIO K MPEeTogaBaTeio.

[ToMHUMO caMOCTOSITEIBHOTO U3yUEHHUS MATEPUAJIOB IO TEMaM K
CaMOCTOSTENILHOM paboTe 00yUYaIONINXCs OTHOCUTCS MOATOTOBKA K
MPaKTUYECKUM 3aHSATUSAM, 110 PE3yJIbTaTaM KOTOPOU MPEJCTaBISAETCS OTUET
IPENoIaBaTeNIo M MPOXOAUT coOeceJOBaHUE.

IIpu caMOCTOATENBHOM TOATOTOBKE K IPAKTUYECKOMY 3aHITHUIO
oOydaromuincs:

- OPraHU3yeT CBOIO ACSATEIBHOCTh B COOTBETCTBHH C METOJUYECKUM
PYKOBOJICTBOM I10 BBITIOJIHEHHUIO MPAKTHIECKHUX PadoT;

- u3y4yaeT UH(pOpMaIMOHHBIC MaTePUAIBL;

- MOATOTABJIMBAET U OOPMIISET MaTepUabl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPeOOBAHUSIMHU.

B pe3ynbrate BBITIOIHEHHUS! BUIOB CAMOCTOSITEIILHON pabOTHI IPOUCXOAUT
(dopMHpOBaHNE KOMITETCHIINH, YKa3aHHBIX B pa00Yeid pOrpaMMEI
JTUCIUATITAHBI (MOTYJIS).

[IpakTnueckue
3aHSATUS

@®opMbl OpraHU3alUy MPAKTUYECKUX 3aHITUI ONPEEIIAIOTCS B
COOTBETCTBHUU CO CTICHU(PUICCKUMHA OCOOCHHOCTAMH YICOHOU TUCITUTIITUHBI
U 1ensaMu o0ydeHus. iMu MOryT ObITh: BBINIOTHEHHUE YIIPAXKHEHUH,
pelIeHre TUTIOBBIX 3a/1a4, pellIeHNe CUTYAllMOHHBIX 33]1a4, 3aHATHS T10
MOJIEJTMPOBAHUIO PEaJIbHBIX YCIOBUM, AE€TOBbIE UTPBL, UTPOBOE
MPOEKTUPOBAHNE, UMUTALIMOHHBIE 3aHATHUS, BbIC3AHbIC 3aHATHUS B
OopraHu3anuu (MpearnpusIThs ), 3aHATUA-KOHKYpChI U T.A. [lpu ycTHOM
BBICTYIUICHUU MO KOHTPOJIBHBIM BOIPOCAM CEMUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3JaraTh (HE YATaTh) MaTEpPHal BHICTYIUICHHS CBOOOHO.
Heo0xoaumMo KOHIIEHTpUPOBATh CBOE BHUMAaHHUE Ha TOM, YTO BBICTYIUICHHE
JOJKHO OBITH OOPAIEHO K ayAUTOPUH, a HE K MPENoaBaTelto, T.K. 3TO
3HAYUMBIN acleKT (POPMUPYEMBIX KOMIIETECHITUN.

[To oxOHYaHMK CEMHMHAPCKOT0 3aHATHS 00yUaromeMycs ClIeayeT OBTOPUTh
BBIBOJIbI, ITOJIYUCHHBIC Ha CCMUHAPEC, MMPOCJIICANUB JIOTUKY UX IMOCTPOCHUS,
OTMETUB TOJIOKEHUS, JISKAIIHE B UX ocHOBe. i aTOoro odydaromemycs B
TCUYCHHUC CCMUHApa CJICAYCT ACJIaTh MOMCTKH. bonee TOro, B cjiy4dac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1u00 BOmpoca MpoHeHHOTO
MaTepHaia o0y4JaroneMycs ciaeyeT 00paTUThCs K MPEroaBaTelto s
HOJY4YEeHHUsI HEOOXOIUMON KOHCYJIBTAllUU M Pa3bsICHEHUS] BOSHUKIIEH
CUTYyaI1H.

IIpu moAroTOBKE K 3aHATUSAM CTYACHTaM CIIEYET UCIOIb30BaTh JINTEPATYPy
U3 PEKOMEHIOBAaHHOTO CITUCKA, a TAK)KE PYKOBOJACTBOBATHCS YKA3aHUSIMU U
PCKOMCHAAMAMU IIPCIIOJaBaTCIIA.
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[Tepen kaxabIM 3aHATHEM CTYACHT U3yYaeT IUIAH 3aHATUA C TIEPEYHEM TEM U
BOIPOCOB, CITUCKOM JINTEPATYPbI U JOMAITHUM 33JaHUEM I10 BHIHECEHHOMY
Ha 3aHATHE MaTepHay.

CryneHTy peKOMEHIyeTCs CIeAYIOIas CXeMa MOATOTOBKY K 3aHITHIO U
BBITIOJTHEHUKO JOMAIITHUX 3al[aHHI>’II

- MpopaboTaTh KOHCTIEKT JIEKIIUN;

- MPOAHAITM3UPOBATH JTUTEPATYPY, PEKOMEHIOBAHHYIO TI0 H3y4aeMOMY
pasneny (MOyJIH0);

- I3YYHTH PEIICHUS THITOBBIX 33124 (TIPU HAJTHYUH);

- pCIIUTDL 3aJaHHBIC TOMAIIIHUC 3aJaHH;

- TIPH 3aTPYAHCHUSIX C(HOPMYITHPOBATH BOIPOCHI K MTPETIOIaBaATEITIO.

B KoHIIe Ka)A0T0 3aHATUS CTYEHTBI IOJYUaloT «JIOMAaIllHEE 3aJaHue» IS
3aKpeIuIeHus MPONHCHHOro MaTepuana. JloMarinue 3a1anust He0OX0 MO
BBITOJIHATH K KQXKI0MYy 3aHATHIO. CII05KHBIE BOIIPOCHI MOKHO BBIHECTH Ha
00CyX/IeHUE Ha 3aHATHU WIN Ha WHAUBUIYaIbHbIE KOHCYJIbTAIIUH.

Onncanue BO3MOKHOCTEH U3yUeHUs TUCHUILVIMHBI Jiunamvu ¢ OB3 n unBaauaamMu
O6yanOH_[I/IMC$I C OrpaHU4YCHHBIMHU BO3MOKHOCTAMU 3OOPOBBA IMPCAOCTABIAIOTCA CICHUAJIBHBIC
y‘IGGHI/IKI/I, y‘-I€6HBIe HOCOGI/IH U JUIAKTUYCCKUC MATCPpUaAJIbl, CIICHUAIIBHBIC TCXHUYCCKUC CPCACTBA
OGy‘-IGHI/ISI KOJUICKTUBHOT'O W HWHIAWBUAYAJIBHOI'O IOJIB30BAHHA, YCIYTH aCCUCTCHTA (HOMOIJ_[HI/IKa),
OKa3bIBAIOUIETO  OOydYaloUIMMCS HEOOXOAMMYIO TEXHHYECKYI0 IIOMOIIb, a TaKke YCIyTH
CYpAOIEPEBOTUUKOB U TU(DIOCYPIOTIEPEBOTINKOB.

OcBoeHNe AUCHUILTUHBI (MOIYJIs]) OOYYalOIIUMKCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
MOJKET OBITh OPraHM30BAHO COBMECTHO C IPYTMMHU O0YYArOIIUMHUCS, a TaK e B OTJEJIBbHBIX TPyIIax.
OcBoeHHNe AUCHUILTUHBI (MOIYJIs]) OOYYalOIIUMUCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
OCYIIECTBIISIETCS C YyYETOM OCOOCHHOCTEH MCUXO(PH3UIECKOTO pPa3BUTHS, WHIUBUAYATHHBIX
BO3MO>KHOCTEHN U COCTOSIHUS 37I0POBBSI.

B nensx 1ocTynmHOCTH NOTy4YeHHs BBICHIETO 00pa30BaHus M0 00pa30BaTeIbHON MporpaMMe JIMIAMU C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI IPH OCBOCHUH TUCIUIUIMHBI (MOIYJIsI) 00eCreunBaeTCs:
1) ayig AuL ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbS 110 3PEHUIO:

- IPUCYTCTBUC AaCCUCTCHTA, OK&3BIB3IOH.IHI>1 CTYACHTY HCOGXOI{I/IMyIO TCXHUYCCKYIO IMOMOLIb C YUCTOM
WH/IMBUYAIbHBIX 0COOEHHOCTEH (IOMOraeT 3aHATh pabouee MECTO, NepeABHraThbCs, MPOYUTATh U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIChIBAs MIOJT JUKTOBKY ),

- TUChbMEHHBIE 3aJaHMsl, a TaKKe HHCTPYKUHUU O TOPSAAKE HX BBINOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIpUPTOM,

- cnenuanbHble YUYeOHUKH, y4eOHbIE MOCOOUS M JAMIAKTHYECKHE MaTepuaibl (MMEIOIINE KPYITHBINA
mpudT WK ayauodaiiisl),

- UHAMBHIYaJIbHOE paBHOMEPHOE ocBenieHne He meHnee 300 Jokc,

- IIpu HCO6XOI[I/IMOCTI/I CTYACHTY MUIA BBIIIOJIHCHUA 3alaHUA TPCAOCTABIACTCA YBCINMYUBAIOMICC
YCTPOUCTBO;

2) s UL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JIOPOBbSI 110 CIIYXY:

- IPUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOLIUI CTYJEHTY HEOOXOUMYIO TEXHUUYECKYIO IIOMOILb C Y4€TOM
WHANBUAYAIbHBIX O0COOEHHOCTEH (IIOMOraeT 3aHsTh paboyee MecTO, MepeBUTaThbCs, MPOYUTATh U
oOopMUTH 3a/1aHKE, B TOM YHCIIE, 3alUChIBas MO AUKTOBKY ),

- obecrmeuynBaeTCs HAIMYUE 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJUIGKTHBHOTO IIOJI30BAHUS, MPHU
HEO0OXOIUMOCTH oOyuJaroremycs MPEIOCTABIISCTCS 3BYKOYCHIIMBAIOIIAS amnmaparypa
HHAWBUIYAJIBHOI'O TTOJI30BAHU,

- obecrieynBaeTCs HaIeKAIIMMH 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEACHUS HH(OPMALINH;

3) JJIA JINIY C OrpaHUYCHHBIMHA BO3MOXHOCTAMU 310pOBbA, HUMCHOIIINX HapyHICHUA
OIIOPHO-ABUraTEILHOIO ammapara (B TOM YHCIIE ¢ TSHKEIBIME HapYIICHUSIMH JIBUTATEIbHBIX (DyHKIIUN
BEPXHUX KOHEUHOCTEH WJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEM):
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- IAUCBMCHHBIC 3aJlaHUA BBINIOJHAIOTCA HAa KOMIIBIOTEPE CO CIICHUAIM3UPOBAHHBIM ITPOrpaMMHBIM
o0OecIeyeHneM Hin HaAUKTOBBIBAOTCA ACCUCTCHTY,

- 110 JKeJIaHHUI0 00YyYaroUIerocs 3aJaHus MOTYT BBIIIOJIHATHCSA B YCTHOHM (opMe.

12. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA
I/IH(bOpMaI_[I/IOHHBIG TCXHOJIOTHHU peain3aliui JUCHUITIJIIMHBI BKIIFOYAK0T
12.1 IlporpamMHoe o0ecnieyeHue

1. Onepammonnas cucrema: Microsoft Windows 10 Professional. ITognucka Ha 3 rona. Jorosop Ne
9-bJ1/19 ot 07.02.2019. [ocnennsis aoctynHast Bepcust nporpammsl. Astra Linux Common Edition.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

2. bazossiii makeT nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. Jorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas munensus. orosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Bbeccpounas mumensusa. JloroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Bbeccpounas munensusi. Jloroop Nel06-I'K ot 21.11.2011. P7-Odmuc.
Jorosop Nel173-T'K/19 ot 12.11.2019 .

12.2 CoBpemennbie npogeccnoHadbHble 0a3bl JaHHBIX M HMHG(pOPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMBbI
1. MuadopManmoHHO-CTIpaBOYHAss CHUCTeMa (CIpaBOYHO-TIpaBoBas cucTema) «KOHCYNBTAaHT TLTIOCY.
Cornamenne Ne HUKII2016/JICB 003 or 11.01.2016 nmns ucnonb30BaHUS B Y4YEOHBIX MEJSIX
6eccpounoe. OOHOBIsETCS peryysapHO. JIMIeH3usl Ha BCe KOMITBIOTEPHI, HCIIONb3yeMble B y4eOHOM
nporecce.
2. IIpodeccuonanpuble 6a3pl gaHHbix Ha 1wiarpopme 1C: Ilpenmpustue ¢ JOCTYNHBIMU
koHpurypammsimu (1C: ERP  Arponpomsinmenssiii kommuieke 2, 1C: ERP Onepreruxa, 1C:
Byxrantepuss monokozaBona, 1C: Byxranrepus nrtuuedadbpuku, 1C: Byxrantepus sneBatopa u

KOMOMKOpMOBOTO 3aBoja, 1C: O6menut, 1C: Pectopan. @ponT-oduc). JInmeH3snonuslii joropop No
H8775 0ot 17.11.2020 1.

13. MarepuajibHO-TeXHHYECKOE oOecriedeHue TUCUUIIMHbI(MOIYJIs1)
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC O6€CH€‘-I€HI/IC JUCHUITIIMHBI:
OcHalleHue ayauTopuil

1. YueOHast ayaAuTOpus Al MPOBEACHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO TUIIA, TPYIIOBBIX U
MHAVBUAYAIbHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTaluu. AyauTopus,
YKOMIUJICKTOBAaHHAsl CHEIMAIM3HUPOBAHHOM MeOenbl0 M TEXHUYECKHMMM CpeACTBaMHU OOydeHus,
CIy’)KalllUMU JIJIsl TIpeACTaBiIeHUs y4yeOHOW uHpopManuud OONBIIOW ayJUTOPUU: TEPEHOCHOU
KOMIIBIOTEP, IPOEKTOP, JOCKA, IKPaH.

2. Y4eOHast ayAuTOpus ISl IPOBEACHUS 3aHATHH JEKIIMOHHOTO U CEMUHAPCKOTO TUIA, TPYIIIOBBIX U
UHAVBUAYAIbHBIX  KOHCYJNbTALlMH, TEKYIIEro KOHTPOJS M  IPOMEXKYTOYHOH  aTrrecraluu
(MpakTHYECKUX 3aHATHI). AyIWUTOPHs, YKOMIUIEKTOBaHHAs CIIELMAIM3UPOBAHHONW MeOenbo U
TEXHUYECKUMHU CPEJICTBAMH OOYYCHHMS, CIYXAIlUMH IS TMpeJICTaBlIeHUs ydeOHOM HHpOpManuu
OONBIION ayAUTOPUH: KOMIBIOTEPHl C HEOOXOAMMBIM NPOTPAMMHBIM O0ECIIEYEHUEM, BBIXOJOM B
«MHTEpHET» M KOPIIOPATUBHYIO CETh.

3. YueOHas ayautopust AJsl IPOBEICHUS 3aHATUN JIEKIMOHHOTO U CEMUHAPCKOTO THIA, TPYIIIOBBIX U
WHAVBUAYAIbHBIX  KOHCYJNbTALMW, TEKYIIEro KOHTPOJS U  MPOMEXYTOUHOH  aTrrectalnuu
(J1abopaTOpHBIX 3aHATHN). AYIUTOPHS, YKOMIICKTOBAHHAs CIICIIMAIIM3UPOBAHHOW MEOENbi0 |
TEXHUYECKUMHU CpPEICTBAMHU OOyYeHHMs], CIyXallUMHU IJIsl MpeAcTaBleHus y4deOHoi uHbopmauuu
OOJBIIION ayAWTOPUU: TIEPEHOCHON HOYTOYK, JabopaTopHoe oOopyaoBaHHe: cTeHI «KoMIuiekT
000py10BaHusl BO30OHOBIISIEMbIE HICTOYHUKH SHEPTUNY.

4. ITomerieHue JUIst CAMOCTOSATENBHOM paboTHI .

[TomemieHne OCHAIIEHO KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO IOAKIIOUEHUS K CETH
"NuTeprer" u obecrieueHUEM JOCTYyINa B SJCKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
OpraHH3aIliH.
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5. [omernenus 1yist XpaHEeHUS U TPOPIITAKTHIECKOTO 00CTy)KMBaHUSI yI€OHOTO 000PYTIOBAHUS.
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JIuer perucrpanuu u3MeHeHHH

Homep Pasznen IIpoToko.

BHecenbl n3menenus B pazzensl: [lepedenb nHGOpMaIMOHHBIX
TexHojorui, [lepeuens pecypcon

1 nH()OPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTh MIHTepHeT,
@OHJ| OIIEHOYHBIX CPEICTB JI MPOMEKYTOUYHOM aTTECTAIINH, [IpoTokon ot 31
[Tepevenn yueOHOM TUTEPATYPHI aprycra 2020 r.

) Brecens! n3menenus B pasnensl: [lepeuens nandopmarnmonnsix |IIporokon ot 20
texHosoruii, [lepedens yueOHOM TUTEpaTyphl HOs10pst 2020 1.
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