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1.0. 3aB. Kadeapoi AUCY — J.A. TlonenieHko
T abopesuamypa HauMeHOGARUA Ka(pedpbl noonucw H.0. @amunus

«24» mas 2023 1.

Pykosogurens OITIOITI BO

1.0. 3aB. kadenpoit ACY, kanaunat

TEXHUYECKUX HAayK, JOUEHT A— JI.A. Tlonemenko
00NIHCHOCMY, YU.CM., YY.38. noonuce H.0. @amunus

«24» mas 2023 T.



1. HEJIX OCBOEHUMSA

Henp aucuumiavHbl — GOPMUPOBAHUE HABBIKOB Ul PELICHUS HKCIUTYyaTallMOHHBIX, TEXHOJOIMYECKUX M MPOEKTHBIX
3a/1a4 1I0 CO3/IaHMIO M MCIIOIb30BAHUIO HETPAAUIIMOHHEIX U BO30OHOBIIAIOIINXCS HCTOUHUKOB SHEPTHH.

3anauu TUCUMIUIMHBL

M3y4eHHE OCHOBHBIX BO30OHOBIISIEMBIX 3HEPrOpeCcypcoB, OCHOBHBIX IPHHIMIIOB MX HCHONB30BAHMS, KOHCTPYKLIUH H
PEXKUMOB pabOThl COOTBETCTBYIOLIMX HSHEPrOYCTAHOBOK, MHUPOBOI'O M OTEYECTBEHHOI'O ONbITA HX 3KCIUIyaTalluH,
NIEPCTICKTHB PAa3BUTHUS SHEPIETUKHU Ha HETPAIUIMOHHBIX U BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOM ITIPOT'PAMMBI

Huxn (pazgen) OIT: | B1.B.JIB
2.1 TpeboBanus K NpeABaApUTEIbHON MOATOTOBKE 00y4al0LIerocs:
2.1.1 | ®usuxa

2.1.2 | DaeKkTpoTeXHHUKa

2.1.3 | DnexTpoHnKa

2.1.4 | MojaenupoBaHue MPOLECCOB U CHCTEM

2.2 JIMCUMIIMHBL H NPAKTHKH, /151 KOTOPBIX 0CBOEHHE JAHHOM JUCHMILIMHLI HEOOX0IMMO KAK
npeauIecTBYIOIee:

2.2.1 | DnexrpocHabxeHNE NPOMBIILICHHBIX OPEIIPUITUI

3. AHIUKATOPbI ®OPMUPOBAHHU S KOMIIETEHIIUA,
COBMEIIEHHBIE C PE3YJIBTATAMHA OBYYEHMUS 11O JUCIHUITIJIMHE

YK-4: Cnocoden:

- OCYIIECTBJISITH MOUCK JINTEPATYPbI, KPUTHYECKH HCIOJb3Ysl HAyYHbIe 0a3bl AaHHBIX, NPodeccHOHATbHbIE
CTAHAPThI U PerjiaMeHThbl, HOPMbI 0€30NACHOCTH M pyrue HCTOYHUKH MH(pOpMauu;

- OCYIIECTBJSATH NOUCK, KPUTHYECKHUI AHAJIM3 U CHHTe3 HHpOpMALIMH;

- OCYLLECTBJISATH MOJAeJIMPOBAHNE, AHAJIU3 H IKCIIEPUMEHTAJIbHbIE HCCIe0BAHUS ISl pellleHusI MpodJieM B
npogeccHoHAIBHOI 001acTH

3HaTh: VK-4-31 3natp 3akoHOAATEIHHBIE 1 HOPMATHUBHEIE ITPABOBBIE aKThI, METOANYECKHE MaTEPHAIIBI T10
HETPaJUIIMOHHBIM U BO30OHOBJISIEMbIM UCTOYHUKAM SHEPrHU
YMeTb: YK-4-Y1 YMmeTh UCTIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH ISl TPOBENCHUS SKCTIEPUMEHTATBHBIX

PICCJ'Ie)J,OBaHI/Iﬁ BO300HOBJISIEMBIX U HCTpAAUIIMOHHBIX UICTOYHUKOB S3HEPIruu

Bnanets: YK-4-B1 Brnaners HaBbIKOM MOACINPOBAaHUA HETPAAUIIMOHHBIX U BO300HOBJISIEMBIX HCTOYHHUKOB OHEpPruun
C IICJIbIO aHaJIM3a UX XapaKTCPUCTUK

YK-5: Cnioco0eH 1eMOHCTPUPOBATH:

- NPaKTHYeCKHe HABBIKM /ISl PelIeHHs 32/1a4 M pPean3aliu NPOoeKTOB, B 00J1aCTH, COOTBETCTBYIOIIEI
npo¢uIIo NOAroTOBKH;

- 3HaHHUA TPeOoBaHNI 6€30MACHOCTH KM3HEAEesITeJILHOCTH, 0€30IMaCHOCTH OKPY:Kalolleii cpeabl, IKOHOMUYECKUe
U TeXHOJIOTHYeCKHe OTPaHHYeHus] B 00J1aCTH, COOTBETCTBYIOLIei NPoGHII0 NOAr0TOBKH;

- 3HaHHe IKOHOMHYECKHX, OPraHN3AIMOHHBIX H YIPaBJeHYEeCKUX BONPOCOB (YIPaBJIeHHE POEKTOM,
yHnpaBJieHHe PUCKAMH M YIPaBJieHHe U3MeHeHUsIMH M JIP.)

3HaTh: VYK-5-31 3HaTh OCHOBHBIC BH/IbI HCTOUHHUKOB SHEPTUH, 00ecTiednBaroe 6€30MacHOCTh OKPYKaoIIeH
cpebl

YMers: YK-5-Y1 YmMmerb pa3pabaTeiBaTh CUCTEMBI 110 MOJTYUEHHUIO SHEPTUH Oe3 yiepOa COCTOSIHUIO OKPYIKarOIIei
cpebl

Bragers: | YK-5-B1 Bnajgers HaBBIKOM peaM3allii POSKTOB MO SKOJOTHIECKH 0€30IIaCHOMY MOTYISHHIO SHEPTUH

IIK-1: Cnocoden:

PACCUYNTHIBATH PEKUMBI PAGOTHI 00HEKTOB MPO(ecCHOHATbHOM eATeILHOCTH;

HpI/IMeHﬂTL MeTOAbI U TEXHUYECKHE cpencTBa 3Kcru1yaTaunonm>1x I/ICl'[I)ITaHI/[ﬁ U JUATHOCTUKHA
JJIEKTPOIHEPTeTHIECKOr0 U JIEKTPOTEXHHYECKOr0 000Py/10BaAHMS;

OLICHHBATh TeXHUYECKOE COCTOSIHHE M 0CTATOYHBII pecypc 000py10BaHus;

COCTABJIATH H 0()OPMIISITH THIOBYIO TEXHUYECKYIO TOKYMEHTALHIO;

onpeaesATh NapaMeTpbl 000py10BaHUSA 00beKTOB NPO(ecCHOHATBHOM 1esITeJbHOCTH;

obecreunBaTh TpeGyeMble Pe;KUMbI padoThl 00HEKTOB MPOeCcCHOHANTBHOM AesITeILHOCTH U 3aJaHHbIe
napaMeTpbl TEXHOJOTHYECKOT0 Mpoiecca;

Y4acCTBOBATh B BbINOJHEHHH PEMOHTOB 000PY/10BaHUS 10 3aJAHHOI MeTOIHKE;

COCTABJATSH 3aABKHM Ha 060py)101;a1me M 3alMaCHbIC YaCTHU U ITOATrOoTaBJINBATH TeXHI/I‘If:CKle )IOKyMeHTaIII/I]O Ha
PEMOHT.

3HaTh: [IK-1-31 3naTh METOAbI U CPEACTBA OLICHKHU TEXHUYECKOI'0 COCTOAHUSA arpe€raToB 110 MOJTYYCHHUIO SHEPTUN
N3 HCTPAAULIMOHHBIX U BO300HOBJISIEMBIX HCTOYHHKOB OHCPTrUn

Bnanets: IIK-1-B1 BJIa,HeTB HAaBBIKOM COCTAaBJICHH 3asBOK Ha 3aIlaCHBIC YaCTHU K arperaraM 1o MnoJIy4€HUIO SHEPIruu
N3 HCTPAAULIMOHHBIX U BO300HOBJISIEMBIX HCTOYHHKOB OHCPTUn




4. CTPYKTYPA U COOEP)KAHUE

Kon HaumeHoBaHue pa3iesioB U TeM CemecTp KonnuectBo Komneren- Jlutepatypa u IIpumeuanue
3AaHATHSA /Bl/l}l 3aHATHS/ qacoB pigieie 3JIEKTPOHHBIE
pecypchl
Paznen 1. CoBpemenHoe
COCTOSIHUE JHEPreTHYeCKHX
pecypcos

1.1 TpanunuoHHsle u 4 2 VK-4-31 J1.1
HETPaTUIIOHHBIC UCTOYHUKHI YK-5-31 J1.2
SHEpruu. 3anachl 1 pecypchl [K-1-31 J12.2
HMCTOYHUKOB SHEPTHH. J123
Jlunamuka notpebaeHus u JI3.1
Pa3BHTHE YHEPTETUIECKOTO 213233
xo3stiicTBa. [Ipobnembl
WCIIONIb30BaHUS
TPaJUIIMOHHBIX HCTOYHHKOB
sHeprud. [Ipobrembt
HCTIOJIb30BaHHS
HETPaJAUIIOHHBIX UCTOYHUKOB
sHepruu. /Jlex/

1.2 MecTo HeTpagUIIMOHHBIX 4 18 VK-5-31 J1.1
HMCTOYHUKOB DHEPTUU B J1.2
YIOBIETBOPEHUH 2.2
SHEPreTHYECKUX J123
notpebHocTeil yenoseka. /Cp/ 0132 33

13 ITpopaboTka JEKIMOHHOTO 4 15 VK-4-31 J1.1
Matepuana. CaMoCTOsITeIbHOE YK-5-31 J11.2
usyueHue ngureparypsl. /Cp/ J2.1

122
123
133
31 32 33
Paznen 2. [IpeoGpa3oBanue
COJTHEYHOM IHEPIruu B TEIUIO.

2.1 DHepreTuiecKue 4 2 YK-4-31 J1.1
XapaKTEPUCTUKH COJTHEYHOT'O YK-5-31 JT12
n3nyueHusi. dusnueckne J2.1
OCHOBBI IIpoLiecca 2.2
npeoOpa3oBaHus SHEPTUU J123
COJIHEYHOT'O U3Iy4YEHHUs B J3.1
temuto. CoHeuHbIe 212233
KOJIJIEKTOpBL. THIIBI,

MPUHLUIIBI JEHCTBUS U
METO/IbI pacyera.
AKKyMyJIMpOBaHHE TEIlIa.
/Jlex/

22 TemoBbIe COTHEYHEIE 4 3 VK-4-31 J1.1
AJIEKTPOCTAHIIHH. YK-5-31 J11.2
®doTtosnekTpruecKoe ITK-1-31 J2.1
npeo0pa3oBaHUe YHEPTUH 122
COITHEYHOTO H3TYUCHHUS. J123
KonueHTpaTopsl U cucTeMbl JI3.1
cnexenns. /Jlex/ D132 33

23 Pacuer mapamerpos 4 3 YK-4-31 J1.1
COJIHEYHBIX YK-5-31 J11.2
AJIEKTPOYCTaHOBOK. BIGOD YK-5-V1 J2.1
KOHIIEHTPAaTOPOB U CUCTEM 2.2
cnexenust. /TIp/ J123

J13.2
013233

2.4 MopenupoBanue 4 2 VK-4-V1 J1.1
(hOTO3TIEKTPHUUCCKON CHCTEMBI. YK-4-B1 J1.2
/Jp/ YK-5-31 2.1

VYK-5-B1 2.2
YK-5-V1 J23

019233




2.5 Pacuer mapamerpon 4 VK-4-31 J1.1
ABTOHOMHOM 3JIEKTPOCTaHIIUU YK-4-V1 J1.2
Ha GOTOIIECKTPUICCKUX YK-4-B1 J12.1
npeobpasoBarensx. /Jp/ YK-5-31 122

YK-5-B1 J23
ITK-1-B1 013233

2.6 Pacuer rennosneprernyeckon 4 VK-4-31 J1.1

ycranoBku. /JIp/ YK-4-V1 J11.2
YK-4-B1 J2.1
YK-5-31 J122
YK-5-B1 J23
YK-5-V1 213233
TIK-1-B1

2.7 [TpopaboTka JEKIMOHHOTO 15 YK-4-31 J1.1
Matepuana. CaMOCTOSTENbHOE YK-4-V1 J1.2
U3y4YeHHE JIUTEPATYPBI. YK-4-B1 J2.1
[ToaroroBka K MpaKTHYECKAM VK-5-31 J12.2
1 J1a0OPATOPHBIM 3aHSATHSM. VK-5-V1 J123
Brimonaenue nomamaux YK-5-B1 J133
3ananuid /Cp/ I1IK-1-B1 D152 33
Paznen 3. Teopus
HCNOJIb30BAHNUS SHEPTUH
BeTpa.

BerposJjiekTpocTaHIMH.

3.1 3amacel 3HEpruy BeTpa U 2 VK-4-31 J1.1
BO3MOXHOCTH €€ YK-5-31 JT1.2
UCToNb30BaHusA. BeTpoBoil 122
kanactp Poccun. J12.3
Berpoanepreruueckue J13.1
YCTaHOBKH. THUIIBI ¥ TIPUHITAIIGI J13.2
pabortsL. /Jlex/ 319253

3.2 Teopus uneanbHOTro 2 VK-5-31 J1.1
BeTpokosneca. Teopus J1.2
peanbHOro BeTpokoieca. /JIek/ J2.2

J123

J13.1

J13.2
01092 33

33 Pacuet cucTeMHBIX 3 YK-4-31 J1.1
BETPOANIEKTpocTaHIui. Pacuer YK-5-31 J11.2
ABTOHOMHBIX VK-5-V1 J12.2
BeTpodJIeKTpocTaHuid. /IIp/ 123

013233

3.4 Pacuer BeTposHepreTuueckoit 4 YK-4-V1 J1.1

ycranoBk# /JIp/ YK-4-B1 J1.2
YK-5-31 122
VYK-5-B1 123
YK-5-V1 J133
ITK-1-Bl D132 33

3.5 [TpopaboTka JEKIIMOHHOTO 15 YK-4-31 J1.1
Matepuana. CaMOCTOsTENEHOE YK-4-V1 J1.2
W3YyYEeHHE JTUTEPaTypPhI. VK-5-31 J12.2
IMoaroroBka K nMpakTHYECKUM VK-5-V1 J123
1 JJa0OPATOPHBIM 3aHSATHSIM. VK-5-B1 213293
Brinonsaenne oManHux IIK-1-B1
3ananuii /Cp/

Paznen 4. Ucnoaib3oBanue
3HEPIruHU rUApPocephl U
reoTepMaJibHOM JHEPTHH.

4.1 TemnnoBoil pexxuM 3eMHOI 2 VK-4-31 J1.1
Kopbl. Mcronp30Banus VK-5-31 J1.2
reoTepMaJIbHOrO TEIUIA B [K-1-31 2.2
CHCTeMax TEIIOCHAOKEeHUS U J123
IIPOU3BOJCTBA J13.1




AIIEKTPOIHEPTUH.
DKOJIOTHYECKHUE MTOKa3aTeIH
reotepMmanbHbiX TOC. /Jlex/

019233

4.2 Pacyer reorepmanbpHOit 3 YK-4-31 J1.1
3NeKTpocTaHiuu. Pacuer YK-5-31 J11.2
sHepruu npuuBos /TIp/ YK-5-V1 122

J23
J13.2
019233

4.3 DHepreTuIecKe pecypcol 2 YK-4-31 J1.1
OKeaHa. DHEePreTHYECKHe YK-5-31 J11.2
YCTaHOBKH, IPeoOpa3yrolue IIK-1-31 J12.2
SHEpruto okeaHa. /JIex/ J123

J3.1
301932 33

4.4 Pacuyer nmorenmuana BOgJOTOKA 3 VK-4-V1 J1.1
JUTSL MJIOW THIPOIHEPTETHKH. YK-4-Bl J1.2
/J1p/ YK-5-31 J2.2

YK-5-B1 J123
IK-1-B1 133
D132 33
4.5 Pacuer runporypOuH u 2 VK-5-31 J1.1
muxpol DC. /Tp/ YK-5-V1 J1.2
2.2
J123
J13.2
013233

4.6 [TpopaboTka JEKIIHMOHHOTO 15 YK-4-31 J1.1
Matepuana. CaMOCTOSTENbHOE VK-4-Y1 J1.2
U3y4yeHHe JIUTEePaTyphl. YK-5-31 22
[ToaroroBka K MpaKTHUECKAM VK-5-V1 J123
U 1a00PaTOPHBIM 3aHITHUSIM. VK-5-B1 31032 33
Brimonaenue nomamaunx [IK-1-B1
3ananuid /Cp/

Paznea 5. Dneprernyeckmii
MOTEHIMAT BTOPUYHBIX
JHepropecypcos.

5.1 [lonsiTue n aHanu3 BTOPUYHBIX 2 VK-4-31 J1.1
SHEPrOpPECYPCOB. YK-5-31 J11.2
Hcnonb3oBanne 6MOMacchl Aist [K-1-31 J12.2
MOJIy4YEHHUs TEIUIOBOU 1 123
SJIEKTPUYECKON SHEPTHH. JI3.1
IMonyuenue razoo6pa3Horo u 0103233
XHAKoro 6nororumBa. Pacuer
rapameTpoB OMOra3oBbIX
ycraHoBoK. /JIex/

52 Pacuer mapametpos 3 VK-4-31 J1.1
6uorazoreHeparopa. /IIp/ YK-5-31 J11.2

122

123

J13.2
D132 33

53 AKKyMyJIMpOBaHUE TeILIa. 3 VK-4-31 J1.1
Mexannueckoe YVK-5-31 J1.2
akkyMmynupoBanue. [lepenaua VK-5-YV1 J12.1
sHepruu Tpyoorporoaom. /TIp/ J2.2

J23
J13.2
D132 33

54 [IpopaboTka JEKIMOHHOTO 15 VK-4-31 J1.1
Matepurana. CaMOoCTOSTENbHOE VK-5-31 J1.2
U3y4YEHHE JINTEPATYPHI. YK-5-V1 122
[ToaroroBka K MpakTHYECKUM VK-5-B1 J123
3aHATUAM. BeimonHeHne [1K-1-Bl1 J133
JoMaiHux 3aaanuii /Cp/ 2192 33




Yacel Ha koHTpOIIb / KOHTpOIH 4 36 YK-4-31 J1.1
YK-4-V1 J11.2
VK-4-B1 J2.1
YK-5-31 J22
YK-5-V1 123
YK-5-B1 J13.1
[K-1-31 J13.2
ITK-1-B1 J133

5. ®OHJA ONEHOYHbIX MATEPHUAJIOB

5.1. Bonnpochl 1151 caMOCTOSITEIbHOM MOATOTOBKH K YK3aMeHY

JK3aMeH He IPe1yCcMOTpeH

5.2. Ilepeuenn paGoT, BHINOJIHSEMBIX M0 TUCIIHILTHHE

IMo qucuMMIIMHE NPeJyCMOTPEHbI 2 JOMALIHUX 32JaHUS:

1. PacuéT 31eKTpoyCcTaHOBOK Ha allbTepHATUBHBIX BUIax sHeprun (YK-4-V1; YK-5-31; YK-5-B1; I1K-1-31)

2. IIpumep NPOMBIIUIEHHOIO (MM MIPOMBIIIIEHHO-3KCIEPUMEHTAIbHOr0) Hcnonb3oBanusd AuBIUD (YK-4-31; VK-5-
31; VK-5-B1; 1IK-1-B1)

Jlomalnye 3aiaHys BKJIIOYAIOT B ce0s psii TUIIOBBIX 33724 ¢ UHAUBHIYaJIbHBIMU YHCIOBBIMU BapHaHTaMU

IIpumep 3apaum:

Omnpenenuts 00beM OuorazorenepaTopa VO 1 CyTOUHBIH BbIXOA 6uora3a Vr B yCTaHOBKE, yTUIIU3UPYIOILEH HABO3 OT n
KOPOB, a TaKKe ee TEIUIOBYI0 MolHocTs N, Br. Bpems nuxia copaxuanus npu Temneparype t =25 °C, 1 = 14 cyr;
1ojjaya cyxoro cOpaxuBaeMoro mMarepuanga OT OJHOI'O KUBOTHOTO UAET CO CKOPOCThi0 W = 2 KI/CyT; BbIXOJ Ouorasa
u3 cyxoit Macest vr = 0,24 m3/kr. Coznepaxanue Merana B 6uorase cocraniseT 70 %. KIIJI ropenoynoro ycTpoiicTsa 1.
[InoTHOCTH CyXOro mMarepuana, paclupeieleHHOro B Macce Ouorasoreneparopa, pcyx = 50 kr/m3. Temnora cropaHus
MeTaHa IIpH HOpMaIbHbIX (usnueckux ycuaoBuax Q p = 28 M/Ix/m3.

IIpumep 3apanus Ne2:

IloaroToBuTh HOKIAA O NPUMEPE NPOMBIIUIEHHOIO (MIM HPOMBIIIIEHHO-IKCIEPUMEHTANBHOIO) UCIOIb30BaHUS
AuBUD, Bxiroyaromuii B ceOs:

a) Mcnonb3yeMyro TEXHOIOTUIO

0) TeXHUKO-2KOHOMHYECKOE 00OCHOBaHUE

B) KoHcTpykiuio

') YCTaHOBJIEHHYIO MOLIHOCTD

1) DKOJIOruueCcKUe MOCIEACTBUS UCIONb30BAHUS

¢) BriBogb!

Jloknaz 10JDKeH COCTOSITh U3 pedepaTUBHOM 4acTU U BBICTYILIEHUS-NIpe3eHTanuu 15-20 MuH.

ITpumepbl BapuaHTOB JOMAIHETO 3aJaHUsL:

1. Camapckas COC No2

2.I'2C «Canbcs»

3. COC bararait

4.COC-5

5. Apprreiickas BOC

IIpuMepb! BONIPOCOB, HCIOJIb3YEeMBbIX 151 CAMOCTOSITeJIbHON NOATOTOBKH K 3amuTe AoMaiHux pador (YK-4-31;
YK-5-31; IIK-1-31):

1. TToHsATHE HETPAJULIMOHHEIX U BO30OHOBISEMBIX HCTOYHUKOB dHEpruu. Kiaccnukaus TuapodIeKTpOCTaHIIUH.

2. IlepcneKTrUBbI UCTIOIB30BaHKS BO30OHOBIIIEMBIX HCTOYHUKOB SHepruu. Kakue Buibl BO30OHOBISIEMBIX HCTOYHUKOB
SHEPrHH aKTyaJIbHBI IPUMEHUTENBHO K ycnoBusiM Poccun? I'ne B Poccun nienecoo6pa3Ho pacosiokeHne 00beKToB
HETPaIUIIMOHHON U BO30OHOBIIsIEMOH SHepreTUKU? THIbl BO30OHOBIISIEMBIX SHEpropecypcoB. CTparerndeckue eiu
Poccun 10 pa3BUTHIO M UCTIONB30BAHUIO HETPAIUIUOHHBIX U BO30OHOBISIEMBIX HCTOYHUKOB dHepruu. [lonnTrka
Poccun B O6J'I3.CTI/I Pa3BUTHA HETPAAUIIUOHHBIX U B0306HOBJ'I$ICMLIX HCTOYHHUKOB DHEPI'UH. Ananuz IPUMECHSCMBIX B
Poccuy BHIOB TOIDIMBA C TOYKH 3PEHUS IKOJIOTUIECKOH O€30IMacHOCTH.

3. MexayHapoiHble HOpPMaTUBHBIE JOKYMEHTHI B 00J1aCTH DKOIOTUHU DHEPIETUKU.

4. [lnHaMHKa Pa3BUTHS HETPAJULIMOHHBIX U BO30OHOBISIEMBIX HCTOYHUKOB 3Hepruu B PMO. OCHOBHBIC HATIPABICHUS
Pa3BUTHSI HETPAAUIIMOHHOHN SHepreTuky B Poccuu. Kakue ¢axkTops! yCIoXKHSIIOT BHEAPEHUE HETPAIUIIMOHHBIX U
BO300HOBJISIEMbIX HCTOYHHKOB SHEPTUH B dHepreTuky Poccun?

5. OcHOBHBIE HEJIOCTATKU CYIIECTBYIOMKX B Poccuu HeTpatuIIMOHHBIX U BO300HOBIISIEMBIX UCTOYHUKOB DHEPIUH.

6. DxoHOMHYECKUi 2P DEeKT OT BHEAPESHUS HETPAAUIIMOHHBIX ¥ BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTUH.
Knaccudukanus COTHEUHBIX YHEPreTHYECKUX YCTaHOBOK.

7. TepMOdNEeKTpUIECKHE TIPeoOpa30BaTENH, IIPHHIIMIT NEHCTBHS, YPPEKTHBHOCTD, JOCTOMHCTBA ¥ HENOCTATKH.

8. CrcTeMbl COJIHEYHOTO TEIIIOCHA0KEH U, KJIacCU(PHUKALXs, IPHHLIUI IEHCTBUS, JOCTOMHCTBA M HETOCTATKH.

9. IlepcrieKTUBBI Pa3BUTHUS TPAHCHOPTHBIX CPEJCTB UCIIONB3YIOMINX COTHEYHYIO SHEPTHIO.

10. ®orosnekTpuyeckre Npeodpa3oBaTeNu, IPHUHLUI JeHCTBUS, 3DHEKTHBHOCTD, TOCTOMHCTBA M HEJOCTATKH.




11. KoHIEHTpUPYIOIIKE TeTHOPUEMHHUKH (MCIIOIB30BAHUE B CXEMaX TEIIOCHA0KEHHS).

12. Cxema, npyHLIMN IEHCTBUS, JOCTOMHCTBA M HEJOCTATKH napoTypounHoit COC.

13. Cucrema OTOIIJIEHUS C COTHEYHBIMU KOJUIEKTOPAMH.

14. Viconp3oBanue comHe4HOH 3HEpruu B PO.

15. IlepcnexTuBbl ucnoib3oBanus sHeprun Comnnua. [Ipupoa Bo3HUKHOBEHHS BeTpoB. OCHOBHBIE XapaKTEPHUCTUKU
BETPOB.

16. OnbIT 3apyOeKHBIX CTPaH B UCIIOJIB30BaHUU SHEPTUH BETPa.

17. TocynapcTBeHHast MoIep:KKa BHEIPEHHUSI OO BEKTOB BETPOIHEPTETHKH.

18. lunamuka pocTa 101 SHEPruM, BeIpabaThIBa€MOM BETPOYCTaHOBKAaMHU B 001IeM SHEprodanaHce OTIeIbHbIX
3apyOekHBIX CTpPaH.

19. IlpuMeHeHEe BETPOYCTaHOBOK B yclIoBUsX Poccun.

20. Knaccugukariusi BETpOyCTaHOBOK IO KJIaccaM BETPOJIBUTATENCH, JOCTOMHCTBA M HEIOCTATKH KIIACCOB.

21. Cxema BETpO3IEKTPUUECKON YCTaHOBKH, OCOOEHHOCTH U IIPUHLUI PAOOThL.

22. Knaccuguxamnysi BETpOIHEPreTHYECKUX YCTaHOBOK ISl IPOU3BOCTBA MJICKTPOIHEPTHU.

23. Mcnonb30BaHUE BeTpa AJsl IPOU3BOJCTBA MEXaHUUECKOH pabOThI.

24. OCHOBHBIE TIOJIOKEHUSI TEOPUH HICATBHOTO BETPSIKA.

25. OCHOBHBIE IIOJ0XKEHUS TEOPUU PEATBHOI'O BETPSIKA.

26. PexxuMbl paboThI BETPOYCTaHOBOK.

27. IlepcrieKTUBBI UCIIOJIB30BAHUS YHEPTUH BETPA.

28. OTpunaTensHbIe SBICHUS MPU padOTE BETPOYCTAHOBOK.

29. Berpoanepretuka B Poccun. Busibl reorepManbHbIX HCTOYHUKOB S3HEPTHH.

30. Knaccugukarus reoTepMaibHBIX pailOHOB.

31. IlepcrieKTHBBI UCIIOIB30BAHUS T€OTEPMAIIbHON HEPTUHU, TOCTOMHCTBA U HEAOCTATKH.

32. MeTtoapl 1 cr1ocoObl HCIOIB30BAaHMS T€OTEPMAIBHOTO TETIA.

33. Mcnosp30BaHNE T€OTEPMAaIbHOTO TEIJIa B CHCTEMaX TEeIUIOCHA0KEHHSL.

34. IlpuHIUNMaNbHas cXeMa Ie0TepPMaIbHOrO TEIIOCHA0KEHNUS C TEINI00OMEHHUKAMHU.

35. IlpuHiunuanbHas cxeMa reoTepMaIbHOIO TEINIOCHA0KEHNUS ¢ apajlyIebHON oJadel reoTepMalibHOM BOJBI HA
OTOIICHHE U ropsyee BOJOCHAOKEHNE U TUKOBBIM JJOTPEBOM BOJIbI HAa OTOIIJICHHUE.

36. Cxema u npuHUun aeicteus npocreimeit ['eoTOC.

37. CxeMa reoTepMaIbHON IEKTPOCTAHIHN ¢ HU3KOKHUITIINM PadOuUM BEIIECTBOM.

38. OnnokonTypHble ['€0TOC (cxema, NpUHIHKI IeHCTBUS, TOCTOWHCTBA M HEJIOCTATKH).

39. IsyxxoutypHubie [[e0TOC (cxeMa, IpUHITUN NEHCTBUS, TOCTOMHCTBA U HEOCTATKH).

40. I'eotepmanbHas sHepreTrka B Poccuu. Mcropust co3nanust THAPOIIEKTPOCTAHIIIH.

41. Ilpuauun paboThl THAPOIIEKTPOCTAHLIUH, CXEMa, €€ MOITHOCTh U BBIPA0OTKA 3JIEKTPOIHEPTUH.

42. Knaccudukaius ruipoy3ioB U OCHOBHBIE TUTIBI 37aHui ['OC.

43. IIpeumMy1iecTBa ¥ HEOCTATKU THIAPOIIEKTPOCTAHLIUH.

44. Cxema 37eKTPOCTAaHIINY Ha IPUIIMBHOM TEUEHUH.

45. CoBpeMeHHOE COCTOSIHUE TUAPO3HEPreTUky B Poccuu.

46. Vcnonb30BaHUe TEIIOBOI SHEPTUU OKeaHa (CXeMBbI, MPUHIMIT ASHCTBHSA, 3)(HEKTUBHOCTD, JOCTOMHCTBA U
HEJOCTaTKH).

47. TIpeoOpa3oBaresid SHEPTHH BOJH (CXEMBbI, IPUHIUIT JCHCTBHS, 3PPEKTUBHOCTh, JOCTOMHCTBA M HEOCTATKH).
48. Vcronb30BaHUE SHEPTUU MPHIUBOB U MOPCKUX TEUCHHUH (CXEMBbI, IPUHLIUN JeicTBUS, 3D (PEKTUBHOCTS,
JIOCTOMHCTBA M HEIOCTATKH).

49. IlepcrieKTUBBI UCIIOIb30BAHUS SHEPIHHU BoAbl B Poccuu.

50. OCHOBHBIE CIIOKHOCTHU TIPH COOPY>KEHHH yCTAaHOBOK ISl MCTIOJIb30BAHUS 3HEPTHUH BOJIBL.

51. IloHsATHE BTOPUYHBIX YIHEPrOPECYPCOB.

52. CriocoObl UCTIONB30BaHKS U IpeoOpa3oBanus BOP.

53. YcTaHOBKH U1 HCHOJIB30BAHMS TEIUIOTHI OTPaOOTaBIIMX I'a30B.

54. Vcnionb30BaHKe TEIUIOTH! HCIIAPUTEIBHOTO OXJIAXK/ICHUS.

55. Ucnonb3oBaHue TEIIOTH HU3KOTO MOTEHIMATIA.

56. IIpuHun gelcTBUS U NPUHLIMINAIBHAS CXeMa TEeIJIOBOro Hacoca.

57. IlepcneKTUBBI pa3BUTUS BOJOPOAHON SIHEPTETUKH.

58. YCTaHOBKHM IJ151 CKMTaHHUS TBEPABIX OTXO/IO0B.

59. CnocoObl ¥ BO3MOXKHOCTH UCIIOJIb30BaHUS CEILCKOXO03SHCTBEHHBIX OTXOA0B B KAUECTBE EPBUYHBIX HCTOUHUKOB
SHEpTuu.

60. ITepcniexTuBs! ucnons3oBanus BOP B Poccun u 3apy6exom. ITonsatre OuoTtomnusa.

61. Buapl 6uoTomiusa.

62. ITpuHIun paboTh! KOTJIOB C KUISIIIMM CIOEM.

63. Uto Takoe dHepreTuieckue Gpepmor?

64. JlocTOMHCTBA ¥ HEIOCTATKH PA3BUTHS SHEPTETHKHU 3a CUET HUCIIOIb30BAHUS CEILCKOXO3IHCTBEHHBIX KYJIBTYP B BUAE
TOTIJIMBA.

65. TIponecchl MUpoU3a U ra3u(UKAIIH.

66. Coxuranme IpeBECHBIX OTXOJIOB.

67. CriocoObI mosryueHust buorasa.

68. ArpoxXUMHUYECKHE CIIOCOObI ITOJyYEeHHUs TOIUTMBA. BO3MOXKHbIE HEraTUBHbIE [TOCIIECTBUS IIPU BHEJPEHUN U
9KCIUTyaTalluy YCTAHOBOK COJTHEUHOH SHEPreTHKH.




69. OcHOBHBIE OTpHIATENIFHBIE ()aKTOPHI BO3IEHCTBYSI BETPOIHEPTeTHYECKUX YCTAHOBOK Ha OKPYKAIOIIYIO CPEIy H
MCETOABI UX YCTPAHCHHUS.

70. IToTeHIMANBHBIE HEOIArONPUATHBIE Y9KOJIOTUIECKHE BO3ACHCTBIS Te0TepMaIbHON YHEPTETUKU HA SKOJIOTHIO.
71. DKOIOTUYHOCTH TUAPOTEPMATBHOM, BOJTHOBOM M MPHIUBHOW SHEPTETHKH.

72. Bnusinue OMO3HEPreTHYECKUX YCTAHOBOK Ha OKPY KAIOLIYIO Cpejy.

I[Ipumep 3aganus Ha nadoparopuyio padory (YK-4-31; YK-4-V1; YK-4-B1; YK-5-31; YK-5-Y1; YK-5-B1; K-
1-B1):

Ha ocHOBaHMM HM3BECTHBIX TEXHHUYECKHX XapaKTEPUCTHK COJIHEYHBIX MOJYJIeil (HAmpspKEHHUs! XOJOCTOro X0Ja M TOKa
KOPOTKOT'O 3aMbIKaHHs) IIOCTPOUTh MAaTEMaTHUECKYI0 UMHUTAIIHOHHYIO MOJIENb CHATUS CEeMEICTBa BOJbT-aMIIEPHBIX U
BOJIbT-BATTHBIX XapaKTEPUCTUK IPH DPa3IMYHBIX YPOBHSAX OCBELIEHHOCTH. lloiydeHHblE pe3ynbTaTbl CPaBHUTH C
peaJbHBIMU BOJIBT-aMIIEPHBIMH XapaKTEPUCTHKAMH, IIPEIOCTABICHHBIMH ITPOU3BOJUTEIIEM.

IIpumepbl BONMPOCOB, MCIOJIb3YeMBbIX /IS CAMOCTOSATEIbHOM NMOAT0OTOBKH K 3a1uTe JadopaTtopHsix pador (YK-
4-31; YK-5-31):

. YUro coboii npencrapnser poTo3nekTpuyeckas cucrema?

. KakoB cocraB HeoOxoaumoro obopyaoBanus it @OC?

. 1o kakuM mapaMeTpam BBIOUPAETCSI MOLTHOCTD (DOTOINEKTPHUCCKHX MOIYJICH?

. JaTb ompezeneHye NOHATHIO «MOIIHOCTb COJIHEYHOTO M3IyYEeHH».

. Kak paccunTath u BEIOpaTh EMKOCTh aKKyMYJISITOpHOU OaTapen?

. Kak paccuutaTh MOIIHOCTb CBOOOJHOIOTOUHBIX OIPYKHbIX arperaros MI'OC?

. HazoBure ocHOBHBIE QakTOphl BiausHUs MI'D Ha OKpYKaIOIIYIO Cpey.

. B uem cocTout cyTh MeTOZA TMHEHHOIO yueTa Ul pacueTa TEOPETUIECKOro OTEHIIUaNa BOJOTOKA.

. OCHOBHBIE OTINYHS MAJIOH YHEPTETUKU OT TPATUIIOHHOM.

10. ITpeumymiecTBa ¥ HEAOCTATKH MaIOd IMPOIHEPreTUKH.

11. Knaccugukaiys ycTaHOBOK JUIsSl MaJIOW SHEPTETHUKH.

12. Ot uero 3aBUCUT CTOMMOCTH (POTOIIEKTPUIECKON CUCTEMBI?

13. YcTpoiicTBO ¥ IPUHIIMIT AEHCTBHS TeIMOIHEPTETHIECKON YCTaHOBKH.

14. Kak paccuutaTh TEIUIONPOU3BOAUTENEHOCTD TeIN0YCTaHOBKU? OT 4ero oHa 3aBUCHUT?

15. BiiusiHME yri1a HAKJIOHA MJIOCKOCTH COJTHEYHOT'O KOJUIEKTOPA Ha TEIUIONPOU3BOIUTEIHHOCTD I'€IHOYCTaHOBKH.
16. Kakue k03¢ HUIMEHTBI HCIIONIB3YIOTCS IS OLIGHKH SHEPreTUYECKUX NIOKA3aTeNIel CUCTEMbI TOPSIYEro
BOJOCHAOXKeHUs?

17. Yto Takoe ycI0BHOE TOILIMBO?

18. KakuMu moka3zaTessiMi MOXHO OI[CHUTh SKOHOMHYECKYI0 3 dexkruBHoCTs [DY?

19. laTb onpeeneHus MOHATHAM «BaJIOBONY, «TEXHUYECKUI» U «IKOHOMHUYECKHI» MOTEHIUAIbl BETPOBOM YHEPTHUH.
20. Kakue (pyHKIUHU pacripeiesieHus CITydaiiHOi BeJTMYMHBI BBl 3HacTE?

21. Kaxkas ¢yHKIMS paciipeaeneHns Hanoosee TOUHO ONUCHIBAET paclpeielieHue CKOPOCTU BeTpa?

22. Kak onpezessieTcsi BEpOATHOCTHOE pacIpelielieHne CKOPOCTH BETPOBOTO MOTOKA?

23. Ot uero 3aBUCUT MOLHOCTb BETPOBOI'O IOTOKA U POU3BOAUTEIBHOCTh BETPOIHEPIeTUYECKOH YCTaHOBKU?

O 001N N AW —

IIpumep npakTuueckoii padorsl (YK-4-31; YK-5-31; YK-5-Y1):

3amaya 1. Mcnonb3oBaHUE COJIHEYHOM 3HEPruUU IJIs OTOILUIEHMsS JKHJIOIO JOMa OKpPAaIlE€HHOTO B YEpHBIN
I[BET/BBIIOJIHEHHOTO TEMHBIM MaTE€PUAJIOM.

«UEpHBIil COMHEYHBIH OM» C OOJBIIMM OKHOM C FOKHOW CTOpOHBI pasmepom H-L (BbicoTa, mynHa) u
MAacCHBHON 3a4epHEHHON CTEHKOU ¢ CeBEpPHOU CTOPOHBI. TOJIIMHA MOIIOMAOIEH CTEHKU, U3TOTOBIEHHON U3 OeTOHA
(B), ero miotHOCTH p = 2,4-10°kr/™M’, KOdbPuIMenT MporycKanus crekna T = 0,9, Kod) UIHEHT NOrNOMEH s CTEHKH
oo = 0,8.

Omnpenenuts Kakoil TpeOyeTcsl IMOTOK COJMHEYHOr0 M3JIydeHusi, yToObl HarpeTh BO3MyX B komHaTe Ha 20 °C
rpagycoB BbIILIE HAPYKHOTO.

Temmneparypy Bo3ayxa B JoMe B 8 4acoB yTpa, T. €. uepe3 16 gacos. Temmneparypa HapysxHOro Bo3myxa T1 =0
°C rpanycoB. Temnoémkocts Oetona ¢ = 840 [[x/kr-K. YimenmpHoe TepMUUecKOe CONPOTHBIICHHE MOTEPSM TeIUia H3
KOMHATBI HAPYKy depe3 cTekio » = 0,07m>K/Br.

B Tabmume 1 npencraBiaeHsl 9eThIpe BApUAHTA 3aJaHUS [UIS TPYTIITHI CTYICHTOB.

BapuanTsl 3ananust Tabnuna 1.

BapuanTtst
Benuuuna
2
H, m 3 3
L,m 5 3
B, M 0,1 0,2 0,3 0,4




3amaua 2. [II0THOCTH MOTOKA M3TydEHHs, TAAIOMIEr0 Ha COTHEUHyIo Gatapero, coctasisier G, Br/m’, KITJI,
N %. Kakyto mnomans F nomkaa umers conneunas 6arapes ¢ KI1J] n u momHocThIO P, BT.
B Tabnuue 2 npeacTaBiaeHb! YSTHIPEe BapHaHTa 3alaHUs VIS TPYIIIE CTYEHTOB.
BapuanTsl 3ananus Tabnuua 2.

Bennunua BapuanTtst
1 2 3 1
G, Br/m2 460 500 550 600
% 20 18 19 20
P, Br 100 90 110 120

3anaua 3. Conneynas Oatapest cocTout u3 (n) (OTOIEMEHTOB, MOIIHOCTh Kaxaoro 1,5 Bt, pazmep 20-30 cm.
Onpenennts KITJT (1)) conmueunoit Gatapen, eciiu MIOTHOCTE oToka G Br/m’.
B Tabnuue 3 npencTaBieHb! YeTHIpEe BapUaHTa 3aIaHUs TS TPYIIIBI CTYACHTOB.
BapuanTs! 3aganus Tabnuna 3.

B BapuanTsl
eIMYrHa 1 > 3 )
n, mT 900 1000 1100 1200
G, Br/m2 500 450 550 600

3apaua 4. [nomanp comHeyHoi Oartapeu S, Mz, IUIOTHOCTh TOKA 1, A/CMZ, IUIOTHOCTh u3iydeHus G, Bt/
Onpenenuts DJIC B connevnoit 6arapee nmpu KIT 0.
B tabnwuie 4 npencTaBieHbl YEThIPE BApHAHTA 3aJaHHs JJ1sl TPYIIIBI CTYACHTOB.
BapuanTs! 3ananus Tabnuua 4.

B BapuanTsr
eTMYMHA 7 5 3 )
S, M2 0,25 0,3 0,4 0,5
i, Alem2 3-10-3 2-10-3 4-10-3 1-10-2
G, Br/m2 300 400 500 400
n 0,3 0,25 0,26 0,27

3amauya 5. HeOomplumas moMamiHssl OCBETHTENbHAs CHCTEMa IHTAeTCs OT aKKyMyJISITOpHOI Oatapen
HanpspkenueM U, B. OcBerienue BKroyaeTcs: Kax i Beuep Ha 4 yaca, notpedisemslii Tok I, A. Kakoit gommxHa ObITh
conHeuHas Oarapest, YTOOBI 3apsUTh aKKyMYJIHPYyeMylo Oarapero, €CiIM M3BECTHO, YTO KPEMHHUEBBIH IEMEHT HMeeT
OIC E = 0,5 B npu Ttoxe 0,5A. Pacxon sHepruu Ha 3a— psn Oarapen 20 % Oosiblne, 4eM 3HEprus oTiaBaeMast
OTpeOUTEINIO IIPU paspsize.
B Tabnuue 5 npencTaBieHb! YeTHIpEe BapHaHTa 3alaHUs VIS TPYIIIE CTYCHTOB.
BapuanTsl 3ananus Tabnuna 5.

BapuanTts!
B
eJIMYMHA T 3 3 2
U,B 8 9 10 11
LA 3,0 2,5 3 3,5

3agaua 6. [IpuéMHHUK pacnojokKEeH Ha TEMIOU30JsATOpe ¢ KO3(QUIMEHTOM TemaonpoBoAHOCTH A, BT/M'K,
yIeNbHOE TEPMHUYECKOE COMPOTHBICHHE TOBEPXHOCTH mpuéMumKa T = 0,13 M*K/BT. Onpenennts Kakoil TOIIMHBI
TpeOyeTcst U30JSLUS, YTOOBI 00ECICYUTh TEPMUYECKOE COMPOTHUBIICHHUE HA, PABHOE COMPOTHBICHUIO MOBEPXHOCTH.
B Tabnuue 6 npeacTaBiIeHbl YETHIPE BAPUAHTA 3aJaHHs TS [PYIIIBI CTYICHTOB.
BapuanTsl 3ananus Tabnuua 6.

BapuanTs!
1 2 3 4
A, Br/m-K 0,034 0,1 0,05 0,013

Bennunna

3anaya 7. Onpenenuts TemMuepatypy Tpyoxu T,, BaKyyMHPOBaHHOTO IIPUEMHHKA, €CIIH BHYTPEHHHI HAMETP

. 2
TpyOKu d, cM, OTOK conHeuHol sHepruu G, Br/m°, Temneparypa cpennl T,. Conporusnenus notepam temna R = 10,2
K/Bt, k03¢ dUIHMEHT MponycKaHus CTEKISHHON Kpbiiku B = 0,9, ko3 GUIMEHT moriomeHus (1o MOrIomEHHOM




sHeprumn), o,= 0,85.
B rabnuue 7 npencraBiieHbl YETHIPE BapHaHTA 3aJlaHUA JJIsl TPYIIIBI CTYACHTOB.
BapuanTsl 3ananus Tabnuua 7.

BapuanTsl
Bennunna
1 2 3 4
d, cm 1 0,9 1 1,1
G, Br/m2 750 700 650 600
Tep, °C 20 15 10 5
d, cm 1 0,9 1 1,1

3amauva 8. [Tnomaap COTHEYHOTO TUCTUILIATOPA B-L,m’. TTotok usnydeHus: cocrasisier G, M/Ix/M° B 1eHb.
VY aenbHas TeroTa napoodpasoBanus Boabl » = 2,4 MJx/kr. OnpenenuTs MporU3BOJUTEIBHOCTh AUCTHILIATOPA.
B Tabnuue 8 npeacTaBieHb! YeThIpEe BapHaHTa 3aIaHUs TS TPYIIIBI CTYIEHTOB.
BapuanTts! 3aganus Tabnuna 8.

Benuuuna Bapuantel
2 3 4
B, M 5 3 10 3
Lim 5 10 15 5
G, MJIx/mneHp 20 15 0 0
B, M 5 5 0 3

3agaua 9. Ha conmHeuHOH 3JeKTpOCTaHLMU OAlllEHHOTO THIIA YCTAHOBJICHO N TEIUOCTATOB, KAXABIA U3
KOTOPBIX MMeeT NMoBepXHOocTh F,. I'ennocraThl OTpakaroT COJIHEUHBIE JIyUYd Ha NPUEMHHUK, HA TOBEPXHOCTH KOTOPOTO
3apEerucTPHPOBaHa MaKCUMalbHas 3HepreTuyeckas ocBeménHocts Hy,. Koadduumuent orpaxenus remmocrata K, =
0,8, K03(GUIHMEHT TOTIOUWIECHUS Oy, = 0,95. MakcumarnbHas o0ay4éHHOCTH 3epkana renuocrarta G, OmnpenenuTh
IJIOIAb MOBEPXHOCTH NpHEMHMKA F,, M TEmIoBble MOTEpH B HEM, BBI3BAHHLIE M3JTy4EHHEM W KOHBEKLHUEH, €CH
pabouas TemmepaTypa TemioHocutens cocrabiser t°C. CreneHb 4epHOTH NPUEMHHKA €, = 0,95. KoHBeKkTHBHEIE
MOTEpU BIIBOC MEHBIIE MOTEPh OT W3iay4eHus. KoadouimeHnt uznydenus abcomoTHo uépHoro tema Co = 5,67
Br/(M’KY).
B tatnuue 9 MPEACTAaBICHBI YETHIPE BapUaHTa 3aJaHus I IPYIIILI CTYACHTOB.
BapuanTts! 3aganus Tabnuna 9.

Benuuuna BapuanTs!
1 2 3 1
n 263 300 280 270
Fr, m2 58 30 0 T
G, Br/m2 600 650 700 700
t°C 660 700 680 670
Hnp, MB1/ m2 25 D 3 13

5.3. OuneHo4Hble MaTepUaJIbl, HCIOJIb3yeMble IIf IK3aMeHa (onucaHue OUJIeTOB, TECTOB H T.II.)

JK3aMeH He IpegycMOTpeH

5.4. MeToauka OleHKH OCBOEHHSI THCIUILIMHbI

Ne Bug Kpurepnii Onenka
/I | OUEHOYHOIo
cpeacTsa
1. | Bbmonnenue | OOyuaromuiicss  caMOCTOATENBHO — BBINOMHSET — IOJHOE U
IPaKTUYECKUX | apryMEHTUPOBAHHOE peEIlEHUE HUHIMBUAYaJbHBIX 3aJaHuil, He
pabor nonycTuB omubok. IIpu 3amuTte 3amaHuil 0TBEUaeT pPa3BEpHYTO U «Ormno»

HCYCPIIBIBAIOIIC HAa BCE BOIIPOCHI.

O6yqa101u1/1171cs1 MPaKTUYCCKNU CaMOCTOSATCIIbHO BBITIOJIHACT ITOJIHOC
penieHue 3aﬂaHHI71, HO HC MOXET apryMEHTHPOBATh CBOC PCIUICHUC. ((XOpOHIO»
HpH 3aIUTC 3a11aH1/1171 JOIIYCKACT HC3HAYUTECIbHBIC HCTOYHOCTH.

OOyyaronuiics B 1IeJIOM MPABIIIBHO PelIaeT 3aJaHue, HO HE MOXKET
apryMeHTHpOBaTh cBoe pemnienue. [Ipu 3amuTe 3agannii JOmycKaeT
3HAYUTENIBHBIC HETOYHOCTH.

OOy4aronmicsi MPaBUIbHO MOHUMACT CIIOCO0 pPEIICHUs 33aJaHuH,

«Y 1OBJIETBOPUTEIHHO




HO JIONMYCKaeT OWMMOKMA MpPU HMX PEIICHUH. 3aJlaHhe BBIMOJHEHO
yactuyHo. Ilpu 3amurTe 3amaHuii JOmMyckaeT 3HAYUTEIbHBIC
HETOYHOCTH.

OO0y4aronMicsi He MOXKET PEIINTh 33JaHHE.

«HeynoBneTBopUTeIILHO»

2. | Bomonnenue u
3aIuTa
J1a00PaTOPHBIX
pabor

OOyuyarolmuiics TOKa3blBaeT TBEPAble M JOCTATOYHO IMOJHBIC
3HaHUSA B 00BEME MPOCIYLIAHHOTO TEOPETHYECKOrO0 MaTepuana,
BJajJiceT TpeOyeMbIM MaTEeMaTHYSCKUM AalapaToM, METOIUKaMU
pelreHus,  HeOOXOAWMBIMH ~ OCTAaTOYHBIMH ~ 3HAHHSAMH 110
HU3YyHUYCHHBIM q)yH,ZlaMCHTaJ'l])HbIM JUCHUIITIMHAM (MaTeMaTI/IKa,
¢u3nKa); [EMOHCTPUPYET YMCHHS W NPAKTHYECKHE HAaBBIKA
BJIaJCHUA I/IH(i)OpMaL[I/IOHHI)IMI/I TCXHOJIOTUAMH, I1O3BOJIAOIIUMU
OINITHMHU3UPOBATH SKCIICPHUMCHTAIBHYIO M AHAIMTHYECKYIO YacCTh
1ab0paTOPHOro HcciaeqoBaHus. JIOrMYeCKH CBSA3HO, JAMHAMUYHO,
IPaMOTHO U MOCJICAOBATEIbHO H3JaraecT METOAWKY BBIOIHEHHS
nabopaTopHOi paboThl 1 00PaOOTKHU Pe3yIbTATOB MOJICTUPOBAHNSI.
Oumbasich, yBEPEHHO HCIPABIIETCS IOCIE JOMOJHHUTENbHBIX U
HaBOIALIMX BOIIPOCOB.

«3a4TeEHO»

OOyuaronuiicss JonmyckaeT rpyOble OImMOKM B OTBETE, HE
MIOHMMAET CYIIHOCTH H3JIaraeMoro BOIPOCa, HE yMEeT NPUMEHSITh
TEOpETUYECKWEe 3HAHWS Ha IMPaKTUKE W/WIM HE BiajeeT
TpeOyeMbIMHU 3HaHUSMH. HesusiTHO, HEBPa3yMHTEIHHO,
HEYBEPEHHO, HEBEPHO (POPMYJIUPYET OTBETHI HA JOIOJHUTEIbHbBIE
1 HAaBOJSILINE BONIPOCHI W/MIIM HE OTBEUYaeT Ha HUX.

«He 3auTeno»

3. | Bommonnenue u
3ammTa

JIOMAaIIHUX
3aJJaHUI

JlomaniHue 3aiaHus BHITIOJHEHBI B MOJTHOM 00beMe; OTUYET 110
pabote oopMIICH B ITOITHOM COOTBETCTBUH C MPEIBIBISICMBIMU
TpeOOBaHUSIMHU; pPAcUEThI BBINMOIHEHBI 63 omuOoK. [Ipu oTBeTe Ha
BOTIPOCHI IO TeME PaOOThI 00YYAIOIINICS JEMOHCTPUPYET
rIy0OKOe 3HaHHE OCHOBHBIX TEOPETUUCCKHUX MOJOKEHUI paboThl U
YMEHHE IPUMCHSITh HX Ha [IPAKTHKE.

«OTINYHOY»

JloMaliHue 3ajaHus B 11€JI0M BBITIOJIHEHBI IPABUIILHO, PACUYETHI
coJiepKaT HENPUHIUIHAIBHEIE OIMOKU. OTYET 1o paboTe
0(OpMJICH B OCHOBHOM B COOTBETCTBUU C MPEIAbSBISICMbIMU
TpeboBanusaMu; [Ipu oTBeTEe Ha BOIPOCH! 1O TeMe pabOThHI
o0yuaromuiicss JEeMOHCTPUPYET 3HAHHE OCHOBHBIX TEOPETUYECKUX
TIOJIO’KEHU I pabOThI M YMEHHE IPUMEHATh X Ha IPAKTHKE.

«Xopomuo»

JloMaiiHue 3ajaHKs B OCHOBHOM YacTH BBIIIOJIHEHBI; OTYET 1O
pabote ohopmIIeH ¢ HEKOTOPBIMH OTCTYIUIEHUSIMH OT
IpeABIBISIEMBIX TPEOOBAHMI; TPH OTBETE HA BOIIPOCHI IO TEME
pabotbl 00yuaromuiicst JaeT B OCHOBHOM IIPaBHIIBHBIE, HO
HeronHbIe oTBeTH. [Ipn pacuerax ObUTH JOMYIIEHBI OLINOKH,
WCIpaBJICHHBIE [TOCTIE 3aMEYaHUH MpernojaBaTes.

«Y 1OBJIETBOPUTEIHHO

JloMarHue 3ajaHus He BBITOJIHEHBI, 100 0T4ET 10 padoTte
OTCYTCTBYET WJIH €ro 0pOPMIICHHE HE COOTBETCTBYET
IpeIbABISIEMBIM TPEOOBAHUAM, MO0 [IPH OTBETE HA BOMIPOCHI 11O
TeMe paboThl CTYJEHT JJEMOHCTPUPYET HE3HAHUE OCHOBHBIX
TEOPETHYECKHMX MOIIOKEHUI pabOTHI M HEYMEHHE MX PUMEHSTh Ha
MPaKTHKE.

«HeynoBneTBopuTeIbHO»

6. YYHEBHO-METOANYECKOE H THOOPMAIIMOHHOE OBECIIEYHEHHUE

6.1. Pexomenayemas iutepatrypa

6.1.1 OcHoBHas JuTEpaTypa

O6o3HaueHue ABTOpBI, 3arnaBue Bu6anorexa HNznarennbcTBoO,
COCTABUTEJHU roj
J1.1 B.IL. T'openog, O6mias OBbC «YHuepcuterckas oubnnoreka | Mocksa; bepiun:
C.B. T'openos, JSHEpreTHKa: B 2 OHJIAIH» Jupexr-Menua,
B.C. T'openos kH. / K. 1. URL: 2016
U JIp.; 0T AnbTepHATHBHBIC http://biblioclub.ru/index.php?
pen. B.IL. HUCTOYHUKA page=book&id=447693
T'openoga, SHEPTHH.
E.B.
VBaHoBoOM
J1.2 M.IO. Herpamumnmonnsie OBbC «YHuepcuterckas oubnnoreka | Mocksa; bepiun:
CubuKkuH, u OHJIAWHY Hupexr-Menna,
10.]1. BO300HOBJISIEMBIC URL: 2014




CubukuH

HUCTOYHHUKHU
SHEpruu: yuebHoe
nocobue

http://biblioclub.ru/index.php?
page=book&id=257750

6.1.2 JlonoJiHMTe/IbHAS JINTEPATYPa

O0o03HaUeHHE

ABTOpBI,
COCTABHUTEIH

3ariaBue

bubéauoreka

H3nareabcTBO,
roJx

J2.1

A.C.
CrpebkoB,
2.B.
TBeppsiHOBHY
; TIOJ pedl.
A.C.

CrpebkoBa

Conneunsie
9NEKTPOCTAHIINY:
KOHLICHTPATOPHI
COJIHEYHOTO
U3ITyYECHUS:
yueOHoe mocobue
JUISL BY30B

DBC «IOPAUT»
URL:
https://urait.ru/bcode/453390

Mockaa:
IOpaiir, 2020

22

B.B. ABuiiona,
E.B.
JlemuioBa

DHepreTndyeckas u
CBIpbEBast
0€3011aCHOCTb:
yuebHoe mocobue

OBC «YHuBepcuTeTcKas OMOIHOTEKA
OHJIANH
URL:
http://biblioclub.ru/index.php?
page=book&id=500462

Kazans:
Kazanckuii
Hay4YHO-
HCCIIENOBATENBCKI
i
TEXHOJIOTHYECKUI
YHHUBEPCHUTET

(KHUTY), 2017

J23

C.H. Yganos

Bozob6HoBsieMast
SHEpreTHKA:
yuebHoe mocobue

OBC «YHuBepcuTeTcKas OMOIHOTeKa
OHJIANH
URL:
http://biblioclub.ru/index.php?
page=book&id=576779

Hosocubupck:
HoBocubupckuit
rOCyAapCTBEHHbIN
TEeXHUYECKUI
yHuBepcureT, 2016

6.1.3. Meroau

yecKHe pa3padoTKu

O06o3HaueHne

ABTODHI,
COCTaBUTENHU

3arnaBue

bubnmorexa

W3narenbcTBO, TOI

J3.1

ITerpos B.A.

AnbpTepHaTHBHBIC
u
BO300HOBJISICMbBIE
HCTOYHHUKHN
SHEPruu: Kypc
JICKITUH 715
00yuJaroIil. Harmp.
13.03.02

https://Ims.misis.ru/enroll/3CM6GT

32

ITerpos B.A.

ATnbpTepHaTHBHBIC
u
BO300HOBIIEMEIE
WCTOYHUKHU
SHEPTHH:
METOIMYECKUe
yKa3aHus K
MIPAKTHYECKUM
3aHATUSM IS
00yuJaroIil. Harmp.
13.03.02

https://Ims.misis.ru/enroll/3CM6GT

J33

ITerpos B.A.

ANbTepHaTHBHBIE
u
BO300HOBIISIEMbIE
WCTOYHUKHU
SHEPTHH:
METOIMYECKUE
yKa3aHUs K
BBITIOJTHEHHIO
JOMAIIHEeTO
3a7aHusl ISt
oOydaror. Harp.
13.03.02

https://Ims.misis.ru/enroll/3CM6GT




6.2. Ilepeuens pecypcoB HH(OPMANMOHHO-TEJIeKOMMYHHKAIMOHHOM ceTn «AHTEepHET»

91 becnnarHas 31eKTpoHHas 6ubaroTeKa oHnaiiH «EfuHOe OKHO K 00pa30BaTENIbHBIM PECYpCamMy»
[DnexTponnsIii pecypce]: http://window.edu.ru

D2 AHO «eHano» [DnexrponHslii pecypc]: https://edunano.ru/courses/alternativnaya-energetika/

23 Hayunas snextponnas 6ubnuorexa «KubepJlenunka» [DnekTpoHHBIH pecypce]:
https://cyberleninka.ru

6.3. Ilepeyennb MporpaMMHOro o6ecrevyeHust

11 Microsoft Windows

2 Microsoft Office

13 Kaspersky Endpoint Security

114 7- Zip (cBOGOJHO pacrpocTpaHsIeMoe NporpaMMHOe 00ecieueHHe)

6.4. Ilepeyenb HHPOPMALMOHHBIX CHPABOYHBIX CHCTEM H NMPodeccHoHAJbHBIX 0a3 JaHHBIX

ni I'eoundopmaronnas cucrema «Bo3o0HOBIsIeMble MCTOYHUKM 3Hepruu Poccum» [DIeKTpOHHBIN

pecype]: https://gisre.ru/database

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME

7.1 Aynurtopusi Ne405

«JIadopaTopusi HHPOPMALHOHHBIX TEXHOJIOI HiD»

IlepeueHb OCHOBHOTO 000OPY/JOBaHUS, YU4eOHO-HATIIAAHBIX II0COOUI:
KOMIIbIOTEp — 9 mT.;

JIOCKa;

IIPOEKTOD;

9KpaH HACTEHHBIN;

YCHITHTEIb-pacpeenTeNb;

KOMIUIEKT yueOHOH MeOenu Ha 25 1mocalouHbIX MecT.

7.2 Aynurtopus Ne306

«Kabuner /151 caMOCTOSITeTIbHOIT padoThD»

[lepeyeHb OCHOBHOTO 000OPYIOBAHUS, YIEOHO-HATIISAHBIX TIOCOOMIA:

MIPOEKTOD;

JIOCKa;

9KpaH HaCTEHHBIN;

KOMIIbIOTEp — 6 1IT.;

KOMILIEKT y4eOHo# MeOenu Ha 20 YeoBek.

B nomerieHny Uit CaMOCTOSITENbHOM PadoThl 00YYAIOIIUXCSI UMEETCS TIOAKITIOYCHUE K CETH
«/HTEpHET» U TOCTYI B 3JIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTENbHYIO CPEy OpraHH3aLHH.

8. METOJNYECKHE YKA3ZAHUS JJISI OBYYAIOIIHUXCSI IO N3YYEHHUIO JUCIIMITIJINHBI

[IpomexyTouHas aTTecTalys 0 AUCUUIUIMHE IPEIyCMOTPEHa B BUIE€ HK3aMEHa.

OOyueHHe IPOBOJUTCS B OJIMH CEMECTP U OPraHU3yeTCs B COOTBETCTBUH C HACTOSIIIEH mporpaMmoii. CaMoCTOsITeNbHAS
paboTa CTyIEeHTOB OCYILICCTBISACTCS U KOHTPOJIUPYETCS C MOMOIIBIO:

— BOTIPOCOB TSI CAMOKOHTPOJIS,

— UHAMBHUIYAJILHOTO OIIPOCa CTYACHTOB MPHU MPOBEACHUY MPAKTUYECKUX 3aHATUH,

— UHAMBHUIYAIEHOTO ONPOCa CTYICHTOB IPH 3aIIUTe TAO0OPATOPHEIX PadoT,

— cJlayM TIOMaIlTHUX 3aJJaHuM,

CucreMa OLleHUBaHUS PE3YJIbTATOB OCBOCHHUS JAUCIHUIIIIMHbL
[Mopsiiok, onpeAessiFoUMi MPOLEeaypbl OLIGHUBAHMUS 3HAHHWH, YMEHH, HAaBBIKOB M (WJIM) ONbBITA JESITEIBHOCTH,

XapaKTepU3yIX ypOoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIMH, omnperneneH B llonoxeHnn «O TekylieM KOHTpoJe
YCIIEBAEMOCTH M IPOMEKYTOYHON aTTecTalii OOY4YalOlIMXCS, TEKYLIeM KOHTPOJE IOCEHICHUS O0YYaroUMMUCs
ayutopHsbix 3aHaTiii B HUTY «MUCuCy IT 239.09- 18, Bbimyck 2».




