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1.  OBIIUE CBEJEHUS

VYuebHass aucuumuinHa «HeTpagunMoHHbBIE W BO30OHOBIISEMBbIE HMCTOUYHUKU SHEPTHM»
U3y4aeTcs Ha YeTBEPTOM Kypce.
Kypcosas pabota/KypcoBoii mpoeKkT — He IpeyCMOTPEHBI.

1.1. ®opma npomMeKyTOYHOU aTTeCTaALUU:
BOCBMOI1 cemecTp - 3a4eT
1.2.  Mecro y4ueOHo# nucuuriuHbl B cTpykType OITOIT

VyeOnas aucuuminHa «HeTpagunuonHele W BO30OHOBISIEMbIE HMCTOYHHUKH SHEPTUN»
sBJsieTcs (paKyJIbTaTUBHOM JTUCIUIUIMHOM.

W3yyeHne MuCHUIUIMHBI ONUpaeTCs Ha pe3yJibTaThl OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl
IIPEIBIAYIIErO YPOBHS.

OcHOBOM 11  OCBOEHHS JUCUUIUIMHBI  SBISIIOTCA  pe3yjibTarbl  OOydeHHUs IO
IIPEIUIECTBYOIUM AUCLUIIIIMHAM U TPAKTUKAM:

- DKOJI0rUs pacTEeHU, )KUBOTHBIX U MUKPOOPTraHU3MOB,;

- OxpaHa OKpy>Karollei Cpe/ibl B TEIUIOIHEPTETUKE;

- DKOJI0rM4ecKoe NPOEKTUPOBAHNE U HOPMHUPOBAHHUE;

— Brenenue B mpodeccuto;

— bnonorns;

- ['moGanbHBIC YKOJIOTHYECKHUE TPOOIEMBI.

PesynbraTsl 00y4yeHus 0 yueOHOM JUCHUIUIMHE, UCHIOIB3YIOTCS IPU U3YUYEHHUH CIIETYOLINX
JUCIUIUIMH U MIPOXO0KIEHUS MPAKTUK:

- NmuTanimoHHOE MOJIEIIMPOBAHUE B 33/1a4aX CUCTEMHOIO MH)XUHUPHHIA;

- OCHOBBI 9KOTOKCHUKOJIOTHH U (DU3HOJIOTHH;

- DKOHOMMKA IPUPOJOTIOIb30BaHMS,

- OCHOBBI MOJIETMPOBAHMS 3KOJOTUYECKUX IIPOLIECCOB U CUCTEM,

- IlepepaboTka TBEPABIX OTXOI0B MPOMBILIUIEHHOCTH U TIOTPEOICHUS,

- DKOJIOTUYECKUI MOHUTOPHHT. MeTOBI ¥ TPUOOPHI KOHTPOJISI OKPYKAFOIIEH CpeIbI.

Pe3ynbpTaTel ocBOeHMsI yuyeOHOW NUCHUIUIMHBI B JajbHEiIIeM OyayT HCIOJIb30BaHbI MPH
NPOXOKJCHUH MPOU3BOJCTBEHHON NPAKTUKA U BBINOJHEHUM BBITYCKHOM KBaJM(UKATMOHHON
paboTHI.

2. HEJIU U INTAHUPYEMBIE PE3YJIbTATbI OBYUYEHMUS IO JUCIHUIIJINHE

Henssmu  ocBoenust nucuuiuinebl  «HerpanuuumonHble ¥ BO30OHOBIISIEMblE HMCTOYHHKH
DHEPIUM» SABISAETCS!

— ¢opmMupoBaHME 3HAaHMA ¥ yMEHHH B OO0JACTH TEPCIEKTUBHI  HCIIOIH30BAHUS
aNbTEpHATUBHBIX MCTOYHHUKOB HSHEPTrUHM, YTO MO3BOJIUT CTUMYJIHPOBATh WX JEATEIBHOCTH IS
pa3BUTHUS ATOIO HAIIPABJIEHUS TEXHUKH U TEXHOJIOTHH;

— (dopMHUpOBaHHE Y CTYJCHTOB MMPOYHON TEOPETHUECKOM Oa3bl AJIsi COCTABICHUS LIETOCTHON
KapTUHBl O HETPATUIMOHHBIX U BO300OHOBIISIEMBIX HCTOYHHKAX OSHEPTrUU, BO3MOXKHOCTAX HX
UCTIOJIb30BaHUS MPH PEIICHUH 33]1a4 YHEPTOCHA0KEHUS U YHEPTOCOEPEIKEHHS;

— ¢opMupoBaHrue y OOYYArONIUXCS CHCTEMBbI KOMIIETEHIIMH IO YCBOCHHMIO IIPOIIECCOB,
MallMH W OOOpyAoBaHUs, Oa3UpYIOMIMXCS HAa HETPAJAUIMOHHBIX HWCTOYHUKAX DHEPIUH,
NPUMEHHUTEIBHO K KOHKPETHBIM YCJIOBUSM PAaOOTHI Ui pemeHus Mpo(hecCHOHAIBHBIX 33/1a4 T10
3¢ pexTUBHOMY MX UCTIOTB30BAHUIO.

PesynbraToM 00ydeHusi Mo y4eOHOW AMCIUIUIMHE SIBISICTCS OBJIAJICHUE OOYYaIONIMMUCS
3HAHUSMH, YMEHHUSIMH, HABBIKAMH U OIBITOM JEATEIbHOCTH, XapaKTEPU3YIOIIMMHU TMPOIecC



(dopMUpOBaHHSA KOMIIETEHIIMII M O0ECIEeUMBAIOIIUMHU JOCTH)KEHHE IUIAHUPYEMBIX pe3yJbTaToOB
OCBOCHMS y4e€OHOHN TUCIMITIIMHBI.

2.1.

dopmupyeMble KOMIIETCHIUH, HHAUKATOPBI JOCTUKEHUS KOMITETECHIIUH,

COOTHECEHHBIE C TUTAHUPYEMBIMU PE3YJIbTaTaMU 00yUYEHHS MO JUCIUIUINHE!

Kox u HanMeHoOBaHHe

Koa u HanmMeHoOBaHHe

IInanupyemble pe3yJbTaThl 00y4eHUs!

HHINKATOpA
KOMIIeTeHIIN U MO JUCIUILINHE
JOCTHKEHHMs] KOMIIETEeHINHU
VK-1 Na-YK-1.5 - J€MOHCTpPUPYET  MOCJIE€0BATEIbHOE

CnocobeH oCcyIecTBIsATh
MOUCK, KPUTHYCCKUH
aHaJi3 U CUHTE3
nH(pOpPMAINH, TPUMEHATh
CUCTEMHBIH MTOAXOJT TS
peIIeHHUs TIOCTABICHHBIX
3a7a4

ITocnenoBaTenbHOE peLIeHue
3a7a4, BEIpab0OTKa KOHKPETHBIX
ITOPUTMOB U YETKOE
ClIeZIOBaHUE ILIaHY,
BBICTpauBaHUE KOMOMHALHIM,
HEPEKITIOUCHUE MEKAY
3aJjauyaMH, IPOCIIEKUBaHUE
MMPUYINHHO-CJIICACTBECHHBIX
CBA3EH, CBA3aHHOCTU U
LEJIOCTHOCTH JIOTHYECKUX

peleHue 3aad, BhIPAOOTKY KOHKPETHBIX
ITOPUTMOB U YETKOE CJIEIOBaHUE ITLIaHY,
BBICTpauBaHUE KOMOWHAINH,
MEePEKITIOUCHHE MEXTY 3aJja4aMH,
MIPOCIICKUBAHUE MPUINHHO-CIICICTBEHHBIX
CBsi3el, CBSI3aHHOCTH M [EIOCTHOCTH
JIOTUYECKUX  oOmepanuidi B oOJacTu
B0O300HOBJIIEMbIX UCTOYHUKOB YHEPTUU

onepauun
[1K-2 NA-TK-2.1 - OCYLIECTBISIET MPOCKTUPOBAHUE U
Cnocoben ocymectsisats | [IpoexkTupoBanue u IKCIUTyaTaluIo MIPOU3BOJCTBEHHBIX
pa3paboTKy U 9KCIUTyaTaIus KOMILIEKCOB u CUCTEM 3aIUTHI
IpUMEHEHNE TEXHOJIOTHI | MPOM3BOACTBEHHBIX OKpy’Karollel cpeasl, B TOM 4YHCIE IO
PaLOHATIBHOIO KOMIUIEKCOB M CUCTEM 3allUThl | MPOM3BOACTBY  HOBOM  MPOAYKIHH C
HPHPOIOTIONL30BAHUS U OKpy’Karoleil cpeqsl, B TOM YIIy4IIEHHBIMH 9KOJIOTMYECKUMU

OXpaHbl OKPYKaIOIIEH
Cpezbl, OCYIECTBIATh
MPOTHO3 TEXHOTEHHOTO

BO3JICUCTBUSL

YHCcIIe 110 IPOU3BOJICTBY HOBOU
NPOAYKIHH C YIIyUIICHHBIMH
9KOJIOTMYECKUMH CBOMCTBAMH

CBOMCTBAMHM B 00JIaCTH BO300HOBIISEMBIX
HMCTOYHUKOB SHEPIUU

3.

CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

OO6mast TpyA0€MKOCTh Y4eOHOM AUCIUIUIMHBI IO y4eOHOMY TIIaHy COCTABIISET:

0 3204HOM (hopMe 0O0ydeHUs —

2

3.e. 12 gac.

3.1.

CrpykTypa yueOHON AUCIUTIINHBI 1711 00YUYaOIMXCS 110 BUIaM 3aHATHMA

CTpyKkTypa H 00beM JTUCHUILINHBI

KonTakTHas aynutopHas pa6ora, CamocTtosiTe1bHasi padoTa
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3UMHSS CECCHUS 36 2 2 32
JICTHSISL CECCHSI 3a4eT 36 30 4
Bcero: 3a4er 72 2 4 62 4




3.2. Crpykrypa yueOHOH AUCIUILIMHBI IJIs 00yJaroImuXxcs 1Mo pa3jienaaM U TeMaM JTUCHUIUIUHGL: (3a0uHas Gpopma oOyueHus )
I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpOIHpYyeMbIe) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢OpMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MeponpHATHiA, 06ecneInBawmue Mo
KOo/A(bI) HauMeHOBaHuUE PA3/IEI0B, TEM; o = g |3 e g £ e 5 COBOKYIIHOCTH TEKYI[Hil KOHTPOJIb
(dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KommeTeHuum (i) u =) E g |§3 § 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMoCTH
AOCTHIKEHHUSI b} == S§3EF =273 'S
KOMIIETeH U = E& RIS EE O &
3umHsis ceccus (kype 4)
YK-1: Pa3nes |. BBenenune. CosiHeuHasi JHePreTHKA M OCHOBBI ee 0,75 0,75 3 12 DopMBI TEKYIIETO KOHTPOJIS
NA-YK-1.5 npeodpazoBaHus no pazzeny |
IK-2: Tema 1.1 0.25 2 1. yCTHBI# ompoc.
WA-TIK-2.1 TpaaunnoHHBIE U HETPAAUIIMOHHBIC UCTOYHUKHU YHEPTUU 2. TECTUPOBAHHUE.
AKTyanbHOCTB Hcnonb30Banusi BUD 3. KOHTpPOJbHBIE PaOOTHI.
Tema 1.2 0.25 2 4. THAUBHUYATbHBIC JOMAIITHUE 3aJaHUS.
HBUD B Poccun n 3a pybexxom ConHedHAast SHEPTHSI © METOIBI 5. pedepat/mnoxnaz ¢ npeseHTanmen
ee mpeoOpa3oBaHms
Tema 1.3 0.25 2
duznyeckre 0OCHOBHI TPeoOPa30BaHUs JHEPTHH COTHEYHOTO
W3JTYYEHUSI B DJIEKTPUIECKYIO
[IpakTrueckoe 3anstue Ne 1.1 0.25 2
Hcnonp3oBaHue COTHEYHON SHEPTHH IS OTOTUICHUS «YEPHOTO
COJTHEYHOTO JIOMa
[IpaxTrueckoe 3anstue Ne 1.2 0.25 2
PacueT mi1ocKoro mIacTHHYATOr0 HarpeBaTes
[IpakTrueckoe 3ansarue Ne 1.3 0.25 2
Pacuer mromanu cotHeuHOM OaTapen
YK-1: Pazpnen I1. Ucnosin3oBanmne reoTepMaIbHOI JHEPIHH U 0,5 0,75 10 ®DOpMEBI TEKYIIIETO0 KOHTPOJIS
UA-YK-1.5 HEpPruM GuoMacchl no pazgeny |l
MK-2: Tewma 2.1 0.25 2 1. ycTHBII onpoc.
NA-TIK-2.1 Hcrnonp3oBanue reoTepMaibHON SHEPTHH IS 000TpeBa U 2. TECTUPOBaHUE.
MOJTYYEHUS! SJICKTPOIHEPTUH 3. KOHTpOJbHBIE PaOOTHI.
Tema 2.2 0.25 2 4. MHAMBUAYaJIbHBIC JOMAIITHUE 3aaHMsI.
BuoTommBO A1 3HEPTETUKY U OBITOBOTO MOTPEOISHUS




I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢OpMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
Ko7 (bI) HaunmeHoBaHue pPa3/iesioB, TeM; o = g |3 g & A 5 COBOKYITHOCTH TeKYyIIHii KOHTPOJIb
dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KoMmeTeHuum (i) 1 =) E g |§3 § 3 E § £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMOCTH
AOCTHIKEHHUSI b} == S§3EF =273 'S
KOMIIETeH U = E& RIS EE O &
[paktuueckoe 3ansTre Ne 2.1 0.25 2 5. pedepat/noknan c mpe3eHTanuei.
Pacuer none3Horo TemnocoaepKaHusl CyXou CKaJlbHOM TOpHOU
MTOPOJIBI
[IpaxTrueckoe 3ansiTre Ne 2.2 0.25 2
Omnpenenenne NOCTOSHHONW BpEMEHU M3BJIEUEHUS TEIIJIOBOI
SHEPI'HH MPH 3aKaYMBaHUU BOJIBI B TUIACT
[IpakTrueckoe 3ansarue Ne 2.3 0.25 2
Pacyer 6uorasorerneparopa
YK-1: Pazpnen I11. Ucnonb30BaHue THAPABINYECKOI U BETPOBOM 0,75 0,5 10 DopMbI TEKYIIETO KOHTPOJIS
NA-YK-1.5 JHEPTrHH no pazzeny II:
TIK-2: Tema 3.1 0.25 3 1. yCTHBIIH ompoc.
UA-TIK-2.1 DHepreTUUeCKUi TOTEHIMA MUPOBOTO OKEaHa U CIIOCOOBI €ro 2. TECTUPOBAHHUE.
ocBoeHus Mcrone30Banue sHepruu BojH. Mcnonas3oBanue 3. KOHTpPOJbHBIE PAOOTHI.
SHEpruu MPUIKBOB, MAJIBIX PeK U "magaronieil" Boasl 4. MHAVBUAYATbHBIE JOMAITHAE 3aJJaHMS.
Tema 3.2 0.5 3 5. pedepat/mokinan ¢ npe3eHTanuen
BetpoBas sHeprust 1 MeTobl ee peodpa3oBaHus
[IpaxTrueckoe 3anstue Ne 3.1 0.25 2
OneHnTh TPUIMBHON NOTEHIMAN OacceiiHa
[Ipaxtrueckoe 3ausaTre Ne 3.2 0.25 2
Omnpenenenyie CKOPOCTH BETpa B IIIOCKOCTH BETPOKOJIECA U
MOIIIHOCTH BETPOBOIO MOTOKA
HUTOI'O 3umuss ceccus (kype 4) 2 2 32
JlerHss ceccusi (kype 4)
YK-1: Paznen V. Bogopoanasi JHepreTuka, MeToAbl MPSIMOT0 2 30 ®DOpMEBI TEKYIIIETO0 KOHTPOJIS
UA-YK-1.5 npeodpa3oBaHMs TeNJIOBOI IHEPIruu U NPodJieMbl ee no pazaeny |V:
[K-2: AKKYMYJIHPOBAaHHA 1. yCTHBIH onpoc.




I[Inanupyemsie

Buabl yueOHol padoThI

(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3YBTATHI = Buael u (l)?le)I KOHTPOJIbHBIX
OCBOEHMSI: o o 3 o % MeponpusTHii, 00ecneYHBAIOLIHE 110
Ko1(b1) HaumenoBaHUe Pa3/lesioB, TeM; o g g 2 3g g% 5 COBOKYIHOCTH TEKYIIHii KOHTPOJIb
(opmupyemoii(bix) ¢opma(bl) IPOMEKYTOYHOM aTTECTALUMN = § & § &l § % = § yCIeBaeMoCTH;
KomneTeHuuu(ii) u E“ EE $3 S B2 E = (hopMBI IPOMEKYTOTHOI0 KOHTPOJIS
HHIUKATOPOB = £ (S§53§ 22 | g5 yCIIeBaeMoCTH
JOCTHKEHUS e £ = S €T3 & ) g 2
KOMIIeTeH Ui i 28 = =
UA-TIK-2.1 [IpaxTrueckoe 3ansTue Ne 4.1 05 10 2. KOHTPOJIbHBIE paOOTHI.
Pacyer comHeuHOM OaTapeu Iuisl 3apsAIKd aKKyMYJIsTopa 3. pedepar/moknaz ¢ Mpe3eHTaIUEH.
[Ipaxtrueckoe 3ausaTre Ne 4.2 0,5 10
Omnpenenennie BpeMeHH Pa3psLIKK TEIJIOBOTO aKKyMYJIsITOpa
[paktuueckoe 3ansTue Ne 4.3 1 10
Pacyer akkyMyJisiTOpa 3HEpIUH 3a CUET BETpOreHepaTopa
3auer 4 3a4eT 1o OusieraM B MMChbMEHHOH opMme
HUTOT O getHss ceccus (kype 4) 2 34
HUTOI'O 3a Bech nmepuos 2 4 66




3.3.

Kpatkoe conepkanne yaeOHOM TUCITUATITMHBI

Ne mn

HaumenoBanue pasgesa u
TeMBbI THCHHUILINHBI

Conep:xanue pasaesa (TeMbl)

Pasznen |

Beenenue. CotHeuHast 3Hepr

€THKA U OCHOBBI ee MPeodpa3oBaHus

Tema 1.1

TpaauuioHHbIE U
HETPaJUINOHHBIC
HMCTOYHUKH dHEPTUH
AKTyalnbHOCTh
ucnonb3oBanust BUD

OO0uue cBeneHus O MPUPOAHBIX UCTOYHUKAX SHEPTUHU U
sHepropecypcax. TpaguroHHbIE YJHEPTETHIECKHE PECYPCHI,
UX OIIEHKa U paclipesienieHre o peruonam. Hayuneie
MIPUHLIMIIBL UCTIOJIB30BaHUS BO30OHOBIISIEMBIX HICTOUHHKOB
sHeprun (BUD): aHamm3 BO300OHOBISIEMBIX SHEPTOPECYPCOB,
BpeMeHHbIe XxapakTepucTuku BUD, kauecTBO HCTOUHHUKOB
sHepruu. TexHuyeckne NpoosIeMbl HCIIOIB30BAHUS
BO300HOBIIIEMBIX HCTOYHUKOB 3Hepruu. CoriaacoBanue
WMCTOYHHMKOB SHEPTHH U UX MOTpeduTeneid. MeTo sl
ynpasienus. [loTeHnanbHble pecypebl U ypOBEHb
ucnons3oBanust BUD Ha coBpeMeHHOM aTamne. XapakTepHbIe
ocobernoctn BUD. DHeprocOepexeHne u 3KOJIOTHSI.
dakTopsl, 00yClIaBINBAIONINE AKTYaTbHOCTD
sHeprocOepexeHust. BinusHue 1o0b4N, TPAHCIIOPTUPOBKH,
MOATOTOBKH M CXKUTaHHUsI OPraHMYECKOTO TOILUINBA Ha
COCTOSIHHE OKpY’Karome cpenbl. HeooxoammocTh
ncrnonb3oBanus BIO kak a1 3KOHOMHH OpraHUYECKOTO
TOIINBA, TaK U JJIS 3aIIUTHl OKPYKAIOIIEH CpEbl.

Tema 1.2

HBUD B Poccuu 1 3a
py6exxom ConHeuHast
SHEPTHs U METOJIBI €€
peoOpa3oBaHus

HBUD B Poccun u 3a pyoeskoM. O01Ias orieHKa COCTOSTHAS
ncnoab30Banus. CucTeMa rocy1apCTBEeHHOM MOAAEPIKKN
pa3BUTHUS BO30OHOBIISIEMON YHEPTETUKU B 3apPyOEKHBIX
crpadax. OenepanbHBIN 3aK0H «O0 SHEProcOEPEIKCHUI

Tema 1.3

du3nyeckre OCHOBEI
npeoOpa3oBaHus YHEPTUU
COJTHEYHOTO M3ITyYCHHUS B
ANEKTPUIECKYIO

Hcnons3oBanne ConHIa KaK HCTOYHNKA TEIUIOBOM SHEPTHM.
ConHeuyHas HEPTUs U METOJIBI €€ MPeoOpa3oBaHHS.
CriekTpanbHble XapaKTEPUCTUKN COJTHEYHOTO U3ITYUYECHMUS.
BnusiHue reorpaguueckux KOOpAUHAT, OPHEHTHPOBKH
MPUEMHUKA U3TYUYCHHS B TPOCTPAHCTBE, BPEMEHH CYTOK U
BpeMeHH roja. [IpeoOpa3zoBanue COTHEYHOH SHEPTHU B
TEIUIOBYI0. THIIBI COTHEUHBIX KOJUIEKTOPOB, UX
XapaKTEPUCTUKU M CITOCOOBI TOBHIIEHUS 2(PPEKTHBHOCTH.
Konnentparops! conHeyHoON 3HEpTUU. AKTHBHBIE U
MACCUBHBIE COJTHEYHBIE TEMJIOBBIE CHCTEMBI. [IpuHINN
JEHCTBUS U IapaMeTpPbl COTHEUHBIX YCTAaHOBOK IS
OTOIUICHUS, TOPSYETO BOAOCHAOKEHHS ¥ KOHAUITMOHUPOBAHUS
Bo3ayxa. Vcronp30oBaHNe COTHEYHOTO TEIUIA B
MPOMBIIIEHHOCTH, CEJILCKOM XO3SIHCTBE U AJIs1 OBITOBBIX
HYXJ. DKOHOMHYECKHE 1 SKOJIOTHYECKUE ACTIEKTHI
VICTIOJIb30BaHMSI COJTHEYHOM SHEPTHH.

Paznea Il

Pa3)1e.11 Il. Acnoain3oBanue FeOTepMaJ’[BHOﬁ JHEPTUH U JHCPIUH OHoMacchl

Tema 2.1

WUcnonp3oBanue
reoTepMaibHOU SHEPTUU AJIs
o0orpeBa 1 OTyUYESHHUS
AIEKTPOIHEPTUN

I'eotepmanbhas sneprus. CTpoeHue 3eMiIu U U3MEHEHUE
TeMIepaTypsl B 3eMHOM Kope. Knaccudukauus
reoTepMajbHbIX pailoHOB. 3amac 3HEPruy B 3¢MHOM KOpe U
METO/IbI €€ MCNOIb30BaHus. Mcroib30BaHue reoTepMaIbHON
SHEPTUH I 000TpeBa U MOIyUEHHS IIEKTPOIHEPTHU.
Cospemennsie ['e0TOC u ux obopynosanue. [IpobiemMsr,
CBSI3aHHBIE C HCIIOJIb30BAHUEM I'€0TEPMaIbHOM YHEPTUH

Tema 2.2

broTtonnuBo 1 3HEpreTHKH
1 OBITOBOTO MOTPeOIeHUS

Hcnons3oBanue 6uoMacchl. VICTOUHHKH OMOMACCHI.
Krnaccudukariyisi O0CHOBHBIX TPOIIECCOB IMOTYYCHUS
OUMOTOIUTHBA. BUOTOIIKMBO IS SHEPTETHKH U OBITOBOTO
noTpeOcHus. Y CTaHOBKH IS IIPOM3BOJICTBA TEILIa,




MMAPOJTN3a, THAPOTCHU3ANH, Onoraza. MeTonbl mepepaboTKu
OBLITOBBIX OTXO0B. MYCOpOC)KI/IFaTeHbHBIe YCTAaHOBKH.

Paznea I11 | Pazgen I11. Ucnosb3oBaHue rugpaBiInyeckoii 1 BeTPOBOIi JHeprun
Tema 3.1 OuepreTuueckuit moteHnman | Mcmonp3oBaHre TEMIOBOM 3HEPTUU OKeaHa. DHePreTUIEeCKHi
MHUPOBOTO OK€aHa U ClocOoOBl | MOTEHIMAT MUPOBOTO OKEaHa M CIIOCOOBI €r0 OCBOCHHSI.
€ro OCBOCHHUS TepMoarHaMUYECKHE OCHOBBI UCTIOIb30BAHUS TETNIOBOM
Hcnonb3oBaHue SHEPTrun SHEPTUW OKeaHa. MmeanbHbIi 1 peanbHBINA TEIUIOOOMEHHUK,
BOJH. Mcnionb3oBanue ero pacdet. buoobpacranus 1 MeTOIbI OOPHOBI C HUMHU.
SHEPIUH MPUINBOB, MAJIBIX Pabouee Teno mapoTypOMHHOM ycTaHOBKU. TpeOoBaHUS K
pek u "magaronien" BobI HaCOCHBIM arperatam. TeXHUYECKHUE U SKOJIOTMYECKUE
MpOOJIEMBI NCTIOTB30BAHMS TEIUIOBOM YHEPTHH OKEaHa.
Hcnonb3oBanue 3HEpruu BOJIH. BOJIHOBOE IBUXKEHHUE.
OHeprus ¥ MOIIHOCTH BOJHEI. JIOCTOMHCTBA M HEJOCTAaTKU
BOJIHOBOH »HEeprun. OCOOEHHOCTH PeaIbHBIX BOJIH.
YcrpoiictBa a1 npeoOpa3oBaHus YHEPTUH BOJIH. [[pUYHHbI
BO3HUKHOBEHHSI IPUIINBOB. JIyHHBIE U COTHEUHBIE TIPUIIHBHI.
OIEKTPOCTAHLINH, UCTIONIB3YIOIHE MPHIIMBHON MOIBEM BOIBI U
MpuiIuBHBIE TeueHNsl. OCHOBHBIE PUHITHITHI HCITOJIb30BAHUS
SHEPruu MajblX peK U "magaroniei" Boabl
Tema 3.2 Bertposas sHeprust u metoas! | Mcnonbs3zoBanue sHEpruM BeTpa. BeTpoBas sHEprus U METOABI

ee TIpeoOpa3oBaHms

ee mpeoOpazoBanmst. OCOOCHHOCTH ITUPKYJISIINHA 36MHOM
atMocdepbl. DakTOPHI, BIUAIONINE HA CKOPOCThH U
HanpaBieHue Berpa. OOIue XapakKTepUCTUKHA BETPSHBIX
SHEpreTHIeCcKrX ycraHoBok (BOY). Knaccubukamms
BETPOYCTaHOBOK. BOY ¢ Topn30HTaNBEHON 1 BEPTUKAIBHON
ocblo. BeTposHepreTrueckre yCTaHOBKH JUIS TPOM3BO/CTBA
ANIEKTPOIHEPTUHN U MeXaHWIeCKOl padoThel. BozMoxkHOCTH 1
TICPCIICKTHUBLI pa3BUTH BETPOIHEPICTHUKU.




Paznen IV | Pa3znen V. Bogopoanas [Ipumenenue Bomopoaa B 3HepreTrke. OCOOEHHOCTH BOIOpOaA
IHEPreTHKA, METO/bI KaK 3HEProOHOCHUTENs. MEeTO/IbI MOJyUeHHS, TPAHCIIOPTHPOBKU
NPSIMOT0 MPeo0dpa3oBaHMsl | M XpaHEHUs BojopoJia. Mcrons30BaHle BOAOPOa B KAUSCTBE
TeNJI0BOH YHEPTHH 1 SHEPreTUYECKOTO U MOTOPHOTO ToruTuBa. COBpeMEeHHOE
npoodJemMbl ee COCTOSIHME W HAlpaBJICHUS Pa3BUTHS BOAOPOIHON SHEPTETHKHY.
AKKyMYJIUPOBaHUS TepMoaneKkTpHYECKUE, TEPMOIMUCCUOHHBIE U (DOTORIICKTPHYE-

CKHUe MpeoOpa3oBaTed U UX XapaKTePUCTUKU.
MarsuToruapoIMHaMUYECKHE TEHEPATOPBI U UX
KOHCTPYKTHBHBIE 0COOEHHOCTH. DIIEKTPOXUMHYECKHE TeHepa-
TOPBI ¥ TOIITMBHEIE 3JIeMeHTHl. Crienuduueckie mpoOIeMsl
aKKyMyJIMPOBaHHs U NIEpeJadn SHEPTUU IIPH UCTIOIb30BAHUN
pasnmuHbix BUD. brnoakkymynaropel. Xumudeckue
AKKyMYJATOpBL. TOIUIMBHBIE JJIEMEHTHI. XpaHEHUE
SHEPreTUYECKH LIEHHBIX BEILECTB. AKKYMYJISITOPHBIE
anexktpobaTapen. TernoBble aKKyMyISTOPBI.
I'mppocrarnueckue akKyMyJIITOphL. PezepByapsbl co cxxaTbiM
Bo3ayxoM. Ilepenayua sHeprur NOTOKaMu OMOMAcCHI, TEIIa,
XMMHYECKH AKTUBHBIX BEIECTB, HJIEKTPOIHEPTUH. BHIBI
BTOPUYHBIX YHEPreTHYeCcKNX pecypcos. [lapamerps! u
BO3MOKHOCTH UCTIOIb30BaHNUS BTOPUYHBIX TETIOBBIX
SHepreTudeckux pecypcon. OreHKa 3JKOHOMUYECKOM

3¢ (heKTHBHOCTH UCTIOIH30BAHNUS BTOPUIHBIX TETUIOBBIX
sHEepropecypcoB. BeiOop ontumansHOro BapranTa. Beixos
B3P u sxoHOMMS TOILIHBA.

Hcnonp3oBanne GU3MUECKON TEIUIOTHI YXOIAIINX TOPIINX
ra3oB. Micnonp30BaHMe TEIUIOTH OTPaOOTaHHOTO
MIPOM3BOACTBEHHOr0 U BTOPUYHOTO Mapa. Vcnonp3oBaHue
TEIUIOThI KOHJIEHCATa, HarpeTo Npor3BOACTBEHHON U
OBITOBOI CTMBHOW BOJIbI, BEHTHIIILIMOHHBIX BEIOPOCOB.
[TpumMeHeHue TEMIOBBIX HACOCOB U TEPMOTpaHCHOPMATOPOB
JUTSL yTUIIM3ALUH CPEIHE- U HU3KOMOTEHIIUAIBHBIX TETIJIOBBIX
BOP. Dxonomudeckas 3¢ ¢GeKTHBHOCT TpaHC(hOpMaIIH
TeroTsl. [IpuHIMn neiicTBys, Ha3HAYE€HNE U TUIIBI TETUTOBBIX
Tpy0. KOHCTpYKIIMHU TEIIONCIIONB3YOMINX anapaToB C
TEIUIOBBIMU TpyOamu. McIionbs30Banue TEIIOBBIX TPYO s
cbopa n yrunmmzaiuun BOP.

3.4, Opranuzanus caMOCTOATEIbHON paboThl 00yUaOIIUXCS

CamocrostenbHas paboTa CTyJaeHTa — oOsi3aTeNnbHasi 4acTh 00pa3oBaTEIbHOIO Mpoliecca,
HaIllpaBJICHHAA Ha Pa3BUTHUE TOTOBHOCTH K HpO(l)eCCI/IOHaJ'IBHOMy u JJUMYHOCTHOMY
caMo00Opa30BaHUIO, Ha MPOEKTUPOBAHHE JajbHEHIIero oO0pa30BaTeNbHOTO MapupyTa H
npodeccuoHaNbHOM Kapbephl.

CamocrosTenbHas paboTa 00y4aroMXcs MO TUCIMIIMHE OpraHU30BaHa Kak COBOKYITHOCTh
ayJIMTOPHBIX W BHEAYJUTOPHBIX 3aHATHH W padoT, O00ECHEeUYMBAIONIMX YCIEIIHOE OCBOCHUE
JMCIUTITHHBL.

AynutopHas camocTosiTellbHas padoTa 0OydaromMXcsl MO AMCLMIIIIMHE BBIIOJHSAETCS Ha
y4eOHBIX 3aHATUSX 110 PYKOBOJACTBOM TIpENoOjaBaTelst M MO €ro 3aJaHuio. AyIUTOpHas
CaMOCTOsTENbHAs paboTa 00yYaroIUXCs BXOJUT B 00N 00bEM BPEMEHH, OTBEJICHHOTO YIEOHBIM
IUIAHOM Ha ayIMTOPHYIO PabOTy, U PErIIaMEHTUPYETCS pacliuCaHueM Y4eOHbBIX 3aHITHI.

BreayauTopHas camocTosiTeNbHAs paboTa 00yJaromuxcs — INIaHupyeMas yueOHasl, Hay4HO-
UCCIIeI0BaTeNIbCKasA, IMpaKTHYecKas pabdora OOy4aroUIMXCs, BBINOJHSAEMAas BO BHEAyIUTOPHOE
BpeMS 10 33JaHUI0 M TIIPU METOAWYECKOM pPYKOBOACTBE IpenojaBarens, HO 0e3 ero
HETIOCPEICTBEHHOT O yUacTusl, paclCaHueM Y4eOHbIX 3aHATUH HE PETJIAMEHTHPYETCH.




9

BueaynuTopHas camocTosiTenbHas paboTa 00yyaromuxcs BKIIOYaeT B ceOst:
MOJITOTOBKY K JIEKIIUSM, IPAKTHYECKUM U JTA00OPATOPHBIM 3aHSATHIM, 3a4eTaM,
M3yuYeHHe y4eOHBIX MOCOOMIA,
M3y4YCHHE pa3/IeloB/TeM, HE BBHIHOCHMBIX HAa JICKIMM M MNPAKTHUECKHE 3aHITUS
CaMOCTOSTEIIHHO;,
HaNMCcaHue TEMaTHYECKUX J0KIaI0B, pedepaToB Ha MPOOIEMHBIE TEMBI;
KOHCIIEKTHPOBAaHHE MOHOTPpa(Hii, MIIM X OTACIHHBIX TJIaB, CTATCH;
M3yYeHUE TEOPETHUYECKOTO W TPAKTUYECKOTO MaTepuana Mo PEKOMEHJIOBAaHHBIM

HNCTOYHHUKAaM,

BBINIOJHEHHE JOMAIIHUX 3aJaHH;
MOJITOTOBKA K KOHTPOJIBHOU paboTe;
MOJITOTOBKA K IMTPOMEKYTOUYHOM aTTECTAI[MK B TCUCHHE CEMECTpa.

CamocrostenbHas paboTra 0oOydaroUIMXCsl C ydacTUeM IpenojaBareis B (opme HHOMH
KOHTaKTHOW paboThl MpeaycMaTpuBaeT TIPYINIOBYI0 U (WIM) HWHAUBUAYaIbHYIO paboTy

00y4JarImMHUCS U BKIIOYAET B ceOsl:

MPOBEACHUE WHAMBUIYAIbHBIX M TPYNIOBBIX KOHCYJIbTAllMH IO OTJEIbHBIM
TeMam/pa3zeiiaM JTUCIUILINHBI;
MIPOBEACHUE KOHCYJIbTALIUN MEepe]] 32aYETOM.

HepequL paB,I[eJ'IOB/TCM/, IIOJIHOCTBKO HMJIM YaCTHYHO OTHCECCHHBIX Ha CaMOCTOSATCIIBHOC
HN3YUYCHHUC C MOCICAYIOIIUM KOHTPOJICM!

Buasl u ¢popmbl

HaunmeHnoBanue pasaena KOHTPOJIbHBIX é
/TeMbl IUCIHHUIIINHBI, MepOonpUsITHIA §
Ne it BBIHOCHMMBbIE HA 3aganus 1J1sl CAMOCTOSITEJILHOW PadoThI (YYUTBHIBAIOTCSA E
CaMOCTOSITEILHOE NpH NpoBejeHun | &
H3yueHue TeKylIero 23
KOHTPOJISA) ==
Paznen | Beenenue. CostHeuHasi 3HepreTHKA U OCHOBBI ee Ipeodpa3oBaHus
Tema 1.1 TpaauuuoHHbIE U IToaroToBUTH KOHCIIEKT YCTHBIN 0mpoc, 2
HETPaJIUIMOHHBIC MIEPBOMCTOYHHKA; TTOJATOTOBKA K TECTUPOBAHUE,
HMCTOYHUKH SHEPTUU JICKLUAM U MPAKTUYCCKUM 3aHITHSIM; KOHTPOJIbHBIC
AKTYyaJlbHOCTb BBIIIOJIHUTh UHAUBUAYAJIBHOE paboTsl,
ucnob3oBanus BIID JIoMalliHee 3aJaHKe; BBIIIOJIHUTD WHIUBUTY ATEHBI
TECTUPOBAHIE; BHIIIOJHUTH € JIoMalllHue
KOHCTIEKTHPOBAaHHE MOHOTpa(Hid, WK 3aJIaHus,
HX OTJEJbHBIX I'J1aB, CTATEH; pedepar c
MOATOTOBUTHCS K YCTHOMY OTIPOCY H Mpe3eHTalUEN.
JoKIany pedepara mo npe3eHTanuu.
Tema 1.2 HBUD3 B Poccum 1 3a IToaAroTOBUTH KOHCIEKT YCTHBIH OIpoC, 2

py6exom CosHeuHast
SHEPTHUs U METOJIBI €¢
npeoOpa3oBaHus

MEPBOMCTOYHHKA; IOATOTOBKA K
JIEKIUSAM U MIPAKTUUECKUM 3aHATHSIM;
BBIITOJTHUTh MHIMBUYaIbHOE
JIOMaITHee 3a]JaHNe; BBITIOJTHUTh
TECTUPOBAHKE; BBITIOIHHUTD
KOHCIICKTHPOBaHNE MOHOTpaduil, Win
UX OTIENbHBIX IJIaB, CTATeH;
MOJITOTOBUTHCS K YCTHOMY OIIPOCY U
JIokany pedepara mo nmpe3eHTaluy.

TECTHPOBAHHE,
KOHTPOJIbHBIE
paboTsl,
WHJIMBHTy AJTbHBI
€ JIOMaIlIHue
3aaHus,
pedepar c
Mpe3eHTalueN.
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Tema 1.3 ®u3NYEeCKre OCHOBBI IToaAroTOBUTH KOHCTIEKT YCTHBIH OTIpoOC,
npeoOpazoBaHus MIEPBOMCTOYHHKA; IOATOTOBKA K TECTHPOBaHHUE,
SHEPTUH COTHEYHOTO JIEKIUSAM U IPAKTUUECKUM 3aHATHSIM; KOHTPOJIbHBIE
M3ITy4eHUs B BBITIOJTHATH UHINBUIYaIbHOE paboTsl,
3NEKTPUIECKYIO JIOMaITHee 3aJJaHKe; BBITIOJTHUTh WHIUBUTYATTbHBI
TECTUPOBAHKE; BBITIOTHUTD € JIoMalllHue
KOHCHEKTHPOBaHHE MOHOTpaduil, Hiu 3a7aHus,
WX OT/AEIHHBIX TIaB, CTAaTeH; pedepar c
MOJITOTOBHUTHCS K YCTHOMY OIIPOCY U Mpe3eHTanuei.
JoKJany pedepara mo nmpe3eHTaluuu.
Paznen 11 Hcnoab3oBaHue reoTepMaibHON JHEPTHH U JHEPTHH OHOMACCHI
Tema 2.1 Hcnonb3oBaHue IToaAroTOBUTH KOHCIEKT YCTHBIH OIpOC,
reoTepMaIbHON MIEPBOMCTOYHHKA; IOATOTOBKA K TECTHPOBAHHUE,
SHEPTUH [ 000TpeBa U | JEKIHUAM M IPAKTUIECKUM 3aHATHUSIM; KOHTPOJIbHBIE
MOJTyYeHUS BBIITOJTHUTH HHIUBHUIYATbHOE paboTHI,
AIEKTPOIHEPTUHU JIOMaITHee 3aJJaHie; BBITIOTHATH WH/IMBHTY aJTbHBI
TECTUPOBAHKE; BHITIOTHUTD € JIoMalllHue
KOHCHEKTHPOBaHHE MOHOTpaduil, Hiu 3a7aHus,
WX OT/AETHHBIX TIaB, CTATEH; pedepar c
MOJITOTOBHUTHCS K YCTHOMY OIIPOCY U Mpe3eHTauei.
JIoKIaay pedepara mo npe3eHTanuu.
Tema 2.2 buoTomnuBo amns IToaAroTOBUTH KOHCIEKT YCTHBIH OIpOC,
SHEPreTUKH U OBITOBOTO | TIEPBOMCTOYHHKA; MOATOTOBKA K TECTHPOBAHHE,
MOTpeOIeHUS JIEKIUSIM U TPAKTHUUYECKUM 3aHATHSIM; KOHTPOJIbHBIE
BBITIOJTHATH MHINBUIYaIbHOE paboTsl,
JIOMaITHEe 3a]JaHNe; BBITIOTHATH WHIUBUTY AITbHBI
TECTHUPOBAHKE; BBITIOTHUTD € JIoMalllHue
KOHCIIEKTUPOBaHNE MOHOTpaduil, Win 3a7aHus,
WX OTJIENBHBIX TJIaB, CTATeH; pedepar c
MOJITOTOBUTHCS K YCTHOMY OIIPOCY U Mpe3eHTaluei.
JokJany pedepara mo nmpeseHTaluuy.
Paznen |11 | Ucnosb30BaHue ruipaBianyecKoii U BeTPOBOii JHEPTUHU
Tema 3.1 DHepreTUYeCKuil IToaroToBUTH KOHCIEKT YCTHBIN 01poc,
MTOTEHITNAI MUPOBOTO MIEPBOMCTOYHHKA; TIOATOTOBKA K TECTHPOBAHHE,
OKeaHa U CIIOCOObI ero JIEKIUSIM U TPAKTHUECKUM 3aHATHSIM; KOHTPOJIbHBIC
OCBOEHUS BBITIOJTHATH UHINBUyaIbHOE paboTsl,
Ucnons3oBanue JIOMaITHee 3aJaHHe; BBITIOTHATH WHJIUBUTy AITbHBI
SHEPTrUH BOJIH. TECTHUPOBAHKE; BBITIOTHUTD € JIoMalllHue
Hcnons3oBanue KOHCIIEKTUPOBaHNE MOHOTpaduil, Win 3a7aHus,
SHEPTHUH MPITUBOB, WX OTJIENBHBIX TJIaB, CTATeH; pedepar c
MaJIbIX PeK MOJITOTOBHUTHCS K YCTHOMY OIIPOCY U Mpe3eHTauei.
"magaromeit” Boabl JoKJany pedepara mo nmpe3eHTaluuu.
Tewma 3.2 BetpoBas sHeprus u IToaroToBUTH KOHCIEKT YCTHBIN 0mpoc,

METO/IBI €€
peoOpazoBaHus

MIEPBOMCTOYHHKA; IOATOTOBKA K
JIEKIUSAM U MIPAKTUUECKUM 3aHATHSIM;
BBIITOJTHUTh MHIUBUYaIbHOE
JOMaIllHee 3aJ]aHNE; BBIIOJIHUTD
TECTHPOBAHHE; BHITIOTHUTD
KOHCTIEKTUPOBaHUE MOHOTpaduil, nin
UX OTIENbHBIX IJIaB, CTATeH;
MOJITOTOBUTHCS K YCTHOMY OIIPOCY U
JOoKJany pedepara mo nmpe3eHTaluu.

TECTHPOBAHHE,
KOHTPOJIbHBIE
paboTsl,
WHIWBHTY aITbHBI
€ IOMaIIHue
3aJ1aHusl,
pedepar ¢
Mpe3eHTalueN.
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Pasznen IV

Bonopoanas
JHEPreTHKa, METObI
NnpsiMoro
npeodpa3oBaHus
TeNnJ10BOM IHEPTHH 1
npooJieMbl ee
aKKyMYJIUPOBaHMA

IToaroToBUTH KOHCIEKT
NIEPBOMCTOYHUKA; BBIIIOJIHUTD
WHAMBHyaJIbHOE JOMAIIHEE 3aJaHue;
BBITIOJTHUTH TECTHPOBAHNUE; BHIOJIHUTh
KOHCHEKTHPOBaHHE MOHOTpaduil, HiH
WX OTJIENbHBIX TJIaB, CTATeH;
MOJITOTOBUTHCS K YCTHOMY OIIPOCY U
JoKJany pedepara mo nmpe3eHTauuy.

YCTHBIN 0mpoc,
KOHTPOJIbHBIE
paboThi,
pedepar c
Mpe3eHTaIuen.

30
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KOMIIETEHIIUM, CHCTEMA U IIIKAJIA OHIEHUBAHUS

PE3YJIbTATBI OBYUYEHMUA 110 JUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

4.1. CooTHeceHHe IIaHUPYEMBIX PE3YyJIbTaTOB O0YUYEHHS C YPOBHIMH C(HOPMHUPOBAHHOCTH KOMIIETEHIINI
Yposuu HTorosoe Onenxa B IMokasaTenn ypoBHs c(hOPMHPOBAHHOCTH
chopMHUPOBAHHOCTH KOJINY€eCTBO NATHOANIBLHOU = = =
. YHHBEPCAJIbHOM(-BIX) o01enpogeccunoHAIbLHON (-bIX) npogeccuoHaAILHON (-bIX)
KoM eTeHIum (-ii) 0a/1sI0B cHCTEME . . .
. KOMIeTeHuuu (-i) KOMIIETCHIM I KOMIeTeHunu(-i)
B 100-6anabHoit 1o pe3yJibTaTam V-1
cucTreme TeKyLeH u :
Y " UI-YK-1.5
10 pe3yJibTaTaM MPOMEKYTOYH O TK-2-
TeKyleH u aTTecTaluu e
MPOMeKYTOUHOH WAI-TIK-2.1
arrecTaluu
BBICOKHI 3a4TEHO OOy4aromuiics:

- OTJINYHO JIEMOHCTPUPYET
MOCIEA0BATEIBHOE peleHue
3a/a4, BBIPAOOTKY KOHKPETHBIX
aJIrOPUTMOB u YETKOE
o (1 (0): 0505 (S IUJIaHYy,
BBICTpaWBaHUE KOMOWHAITHH,
MEePEKIIIOYEHNE MEXY 3a7a4amMH,
MPOCJIEKUBAHNE MIPUYUHHO-
CJIEACTBEHHBIX CBsI3€EH,

CBSI3aHHOCTH M IEJIOCTHOCTH
JIOTHYECKHX OTepaluii B 001acTH
BO30OHOBJISIEMBIX ~ HCTOYHHMKOB
JHEPTHH;

- npodeccruoHanbHO
OCYUIECTBIISIET ~TMPOCKTUPOBAHHE
u IKCILTyaTaInIo
MPON3BOJICTBEHHBIX KOMILIEKCOB
U CHCTEM 3allIUThl OKPYXKaIOIIEH
cpemsl, B TOM 4YHCIE IO
MPOU3BOJICTBY HOBOW NPOIYKIUH
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c YIy4IICHHBIMA
SKOJIOTUYECKUMH CBOMCTBAMH B
obmactu BO300HOBIISIEMBIX
HMCTOYHHUKOB DHEPTHH.

IIOBBIIIEHHEBIN

3a4TCHO

OO0yuatomuiics:

- JIEMOHCTPUPYET
[IOCIIEIOBATEILHOE pelieHue
3a1a4, BBIPAOOTKY KOHKPETHBIX
aJIFOpI/ITMOB 158 YETKOC
clleIoBaHuE MIaHy,
BBICTparBaHKE KOMOUWHAITHH,
MEPEKTIoUeHe MEXTy 3aJauaMHu,
HpOC.HC)KI/IBaHI/Ie HpI/I‘II/IHHO'
CJIECTBEHHBIX CBSI3€H,
CBS3aHHOCTH W  IIEJIOCTHOCTH
JIOTHYECKHX OTEpaluii B 001acTH
BO300HOBIIIEMBIX ~ HCTOYHHKOB
SHEpPru¥, HO He  obnamaer
JO0CTAaTOYHBIMHU HaBbIKAMHU
HCCIICIOBAHUS W KPUTHYECKOTO
MBIIIIEHNS, €r0 OIIEHKAa MOYKET
OBITH ITOBEPXHOCTHOU 1581051
HecOaIaHCUPOBAHHOM;

- OCYIIECTBIISIET MPOCKTUPOBAHKE
u IKCILTYaTallHIO
HpOI/I3BOIICTBeHHBIX KOMIIJICKCOB
M CHCTEM 3aIUTHl OKPYXKAOIICH
cpelpl, B TOM 4YHCIE IO
MIPOM3BOACTBY HOBOH MPOIYKIMH

c YIIy4YILIEHHBIMU
DKOJIOTHYECKHMMHU CBOICTBAMH B
obnactu BO300HOBIISIEMBIX
NCTOYHUKOB 3HepFI/II/I, HO

HETMPaBUJIBHO  TOHMMAaeT WM
HHTEPIPETUPYET JaHHBIE,
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CTaTHCTUKY WU TpaduKH, UYTO
MOXET TPUBECTH K HEBEPHBIM
BBIBOJIAaM  WJM  HMCKaKEHHOU
OIICHKE.

0a30BBIi

3a4TCHO

OO0yuatomuiics:

- JIEMOHCTPUPYET
I10CJIENOBATEIBLHOE penieHue
3a1a4, BBIPAOOTKY KOHKPETHBIX
AJITOPUTMOB u YeTKOe
caeIoBaHue MIaHy,
BBICTparBaHKE KOMOHMHAIINIH,
MEPEKIIIOUECHUE MEXTY 3a7adyamH,
MIPOCIICIKUBAHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH,

CBS3aHHOCTH H  LEJIOCTHOCTH
JIOTHYECKHX OTEpaluii B 001acTH
BO30OHOBJISIEMBIX ~ MCTOYHHKOB
SHEPTUH, HO HEJO0OICHUBACT WU
HEePEOLICHUBACT CBOH
CO6CTBCHHBIC HaBbIKHM W 3HaAHUAI,
3TO  MOXET OTpasuThcsi Ha
Ka4eCTBE €ro OICHKH;

- OCYILIECTBIISICT IPOCKTUPOBAHUE
u IKCILTyaTaIHI0
MPOU3BOJICTBEHHBIX KOMILJIEKCOB
U CHCTEM 3alllUThl OKPYXKAIOIIEH
cpensl, B TOM 4YHCIE IO
MPOU3BOJICTBY HOBOM MPOIYKIHU

c YIy4IIeHHBIMU
3KOJIOTHUYECKUMHU CBOWMCTBAMHU B
obactu BO300HOBIISIEMBIX

HACTOYHUKOB JHEPTUH, HO MOXKET
MIpe/ICTaBUTh HEBEpHBbIE (DAKTHI,
HENPaBUIIbHYIO MHQOPMAIHIO
WM JOIYCTHTh CYIIECTBEHHBIE
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HETOYHOCTH, KOTOpPbIC MPUBOJIIT
K HCKaXCHUIO HIKM HEBCPHOMY
MOHUMAHHUIO TEMBI Wi
IPOOJIEMBEL.

HU3KHUM HE 3a4TEHO OO6yuarommuiics:

—  He Ccroco0eH MpoaHaIu3uPOBaTh 33/1a4y;
—  HE BIIQJICET IPUHIUIIAMHE PEIICHUS 3a/1a1;

—  JEMOHCTpHUpYET (pparMeHTapHbIC 3HAHHS TEOPETHUECKOr0 M IPAKTHUYECKOTO MaTepuai, AOIycKaeT
rpyOBbIe OIIMOKY IPH €ro M3JI0KEHUH Ha 3aHATHAX U B XOJ€ MPOMEXKYTOUHON aTTeCTallly;

—  WCHBITBIBAET CEPBE3HBIC 3aTPYAHCHHS B INPUMEHCHUM TEOPETUYECKUX IIOJNIOKECHUM IIPU pPEHICHUHN
MPaKTHYECKUX 33/a4 MPO(ECCHOHANFHON HANpPaBICHHOCTH CTAaHIAPTHOTO YPOBHS CIOXXHOCTH, HE
BJaJeeT HeOOXOAUMBIMHU JJISI STOTO HABBIKAMH U IPHEMaMH;

—  BBIIIOJHACT 3aaHUs TOJBKO I10 o6pa3uy 1 1OJ PYKOBOJACTBOM HNPEIIOAAaBATEIIA;
— JOIIYCKaeT pr6I)Ie OIINOKHU npu OmNpeACICHUU HACAJTbHBIX TEPMOAWHAMUYCCKUX IUKIIOB, HE
3HACT MapaMCTPhbl COCTOAHUA pa60qer0 TCJIa U TCPMOANHAMUYCCKUC IMPOLCCCHI.

S. OIIEHOYHBIE CPEJICTBA JJ TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U TIPOMEXKYTOYHOM

ATTECTALUH, BKJIIOYAS CAMOCTOSATEJBHYIO PABOTY OBYUYAIOLIIUXCA

[Ipu mpoBeneHUU KOHTPOJS CAMOCTOSITEIbHOW PadOTHI O0y4aroUIMXCs, TEKYIIEro KOHTPOJS M NMPOMEXKYTOYHOW aTTecTalluu Mo y4eOHOM
mucuuruiniHe «HeTpaauinonHeie 1 BO300OHOBISIEMbIE HICTOUHUKU YHEPTUNY MIPOBEPSIETCS YPOBEHb C(HOPMUPOBAHHOCTH y 00YUAIOLIUXCS KOMITETEHIIMN

" 3aIllJIaHUPOBAHHBIX PE3YJIILTATOB 06yqu1/151 M0 JUCHUIIJIMHE, YKa3aHHBIX B pa3acic 2 HaCTOSIIIIefl IMporpaMmalI.

5.1.  ®opMblI TEKYILIEr0 KOHTPOJISA yCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUM!

Ne @DopMBbI TEKYIIETO .
p yi IIpumepsl THNOBBIX 3aJaHMIT

nn KOHTPOJIAA
1 - YCTHBII OIIpoC 10 1. OTauumst TpaAULUOHHBIX UCTOYHUKOB SHEPTUH OT BO30OHOBIISIEMBIX HCTOYHUKHU SHEPTHN? YK-1:

pasneny «BBenenue. | 2. 3amacel ¥ JUHAMHKA MOTPEOJICHHS SHEPTOpeCypcoB? UaA-vK-1.5
ConHeuHas 3. [lomutuka Poccun B 0051acTH HETPATUITMOHHBIX M BO30OHOBISIEMBIX UCTOUHUKOB SHEPTUN? [IK-2:
JHepreTUKa u 4. Kak o6cTosT nena ¢ BHEIPEeHHEM BO300OHOBIISIEMBIX HCTOUHUKOB SHEPTHUH B MHUpe? NA-TK-2.1
OCHOBBI €€ 5. OOBEKTHI HETPaIUIIMOHHOM SHepreTuku Poccun?
npeoOpa3oBaHUs» 6. IIpoGiiema B3auMOJEHCTBHUS SHEPTETUKH U 3KOJIOTUHU?

7. UTo npensaTcTByeT NPUMEHEHHUIO BO300OHOBISIEMBIX HCTOYHUKOB Ha IPEANPUATHIX PEeruoHa?

8. [TapaMeTphl COTHEUHOTO U3TyUeHUs?

9. OnuumTe KOHCTPYKLUUHU COJTHEYHBIX BJIEMEHTOB?
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10. U3 xakux MaTeprasoB U3rOTaBIMBAIOTCS POTOIIEKTPUUECKUE MPeoOpa3oBaTeNy CO-HEUHON
sHepruu?

11. HazoBuTe KnaccupuKamuio 31eMeHTOB TeTHOCUCTEM?

12. Tlepeuncnute OCHOBHBIE 3JIEMEHTHI FETMOCUCTEM?

13. Kakas 0coO€HHOCTD Y KOHLIEHTPHPYIOLINX IeINOTIPHEMHUKOB?

14. U3 kakux MaTeprajaoB M3TOTaBINBAIOTCS COTHEUHBIE KOJIIEKTOPHI M abcopOepnI?

15. KakoBblI 9KOJIOTHYECKHE TIOCTIEICTBHUS BHEAPEHHSI COJIHEYHOMN SHEPTreTHKH?

- YCTHBIH OIIpOC 110
pazneny
«Hcmonp3oBanue
reoTepMajbHON
SHEPruu U SHEPrUu
OGroMacchI»

1. KakoB TemyioBoi pexum 3eMHOM KOpBI?

2. JlaiiTe mpuMepsl OA3EMHBIX TEPMabHBIX BOA (TuapoTepM) B Poccun?

3. IlepeuncnuTe CTpaHbl C KPYITHBIMA 3allaCaMH TEPMAaJIBHBIX BOA?

4. KaxoBbl TpyTHOCTH B IIPSMOM HCIIOJIb30BaHUE FeO0TEPMaIbHON S3HEPTUn?

5. Jlaiite mpumep reoTepMaibHOM 3MEKTPOCTaHIMK C OMHAPHBIM [TUKJIOM?

6. Kak ocymecTisercst TeNI0CHA0KEHNE BBICOKOTEMIICPATYPHOH CHIBHO MHHEPAJIM30BaHHOM
TepMaJIbHON BOIOM?

7. Kak ocymecTBisieTcsi TEIOCHAOXEHUE HHU3KOTEMIIEpaTypHOH MalOMHHEPaIH30BaHHOM
TepMalbHOU BOOW?

8. Kakoss! posiBienns ['eoTOC Ha sxonoruto?

9. UTo BXOJUT B CUCTEMY XpaHEHHS U HCIIONb30BaHUs Onorasza?

10. Kak ucnonp3oBaHusi OMOIHEPTeTHUECKUX YCTAHOBOK BIIMSET HA SKOJIOTHIO?

11. JlafiTe onpeneneHre OMOTOILTURY?

12. CKOJBKO CyIIECTBYeT KiIacCU(PHUKAINI MTOKOJICHUs! OMOTOIIHBA?

13. MaiiTe onpeneneHre NOHATHIO Ororas?

14. Yto ucnonp3yercst B Ka4eCTBE ChIPbhs TSI TPONU3BOCTBA Ororasza?

15. OmumuTe mporiecc mupoiin3a (Cyxast meperonka)?

16. Kakue ycnoBusi HEOOXOAUMBI JUIsl CIUPTOBOU (hepMeHTaluu (OpoxeHus )?

17. HazoBuTe OCHOBHBIE KOMIIOHEHTHI OHOpEaKTOpa.

18. Uro HeoOXomuMoO  TIpOJENBIBAaTH B  OWOpeakTope [UIsI €ro  HOPMAaJLHOTO
(GYHKIMOHUPOBAHUS?

VK-1:
NJ-YK-1.5
I1K-2:
NJ-TIK-2.1

- YCTHBIH OIIPOC 110
pazneny
«Hcnonp3oBanue
TUAPABINYECKON U
BETPOBOI SHEPTrUN»

1. B xakuX HOPMAaTHBHBIX JOKYMEHTaX yKa3aHbl BETpOBbIe 30HBI Poccun?

2. [lepeuncnuTe BeTpogBUTATENCH TIO TPUHIUITY PabOTHI?

3. Kakue nonymieHusi IpuHATHIC VI UIC€AIBHOTO BeTpsiKa?

4. KeM mpeniokeHa KJIACCHYECKask TEOPHUS UICATBHOTO BeTpsika?

5. Kax mosryuuth MakCHMaJIbHYIO pabOTy BETPOBOTO KOjieca KphlJIbUaTOr0 BETPOABUIATENsS?

VK-1:
NJ-YK-1.5
I1K-2:
WI-TIK-2.1




17
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nn KOHTPOJIsA
6. JlatiTe onpe/esieHue 3JEMEHTaPHBIX JIONMACTel BETpoKoJieca?
7. Kak 3anuceiBaeTcsi IEpBOE ypaBHEHHUE CBS3U?
8. Kaxk 3amuceiBaeTcsi BTOpoe ypaBHEHHE CBS3H?
9. Ot 4ero 3aBUCAT MOMEHT U MOITHOCTh BCETO BETPAKa?
10.Kak BnustoT motepu BeTpsHbIX apuraTeneii Ha ux KI1J1?
11. EcTb 1 5KOMOTHYECKHH yIiep0O OT HCITOIb30BaHUS BETPOIHEPTCTUKH?
12. Yo obmiero B yCTpOKUCTBAX IS TPeoOpa3oBaHMs YHEPTHH BOJH?
13. B ueM npu4rHbI BOSHUKHOBEHUS IPUIUBOB?
14. OT 4ero 3aBUCUT MOIIHOCTh NPUJIUBHBIX TE€UECHUM?
15. Vcrionp30BaHue SHEPTHUN KaKUX OKEAHCKUX TE€UEHHUI MEePCIIEKTHBHEI B Oy mymiemM?
16. Ot 4ero 3aBUCUT pecypcChl TEIJIOBON SHEPTUU OKeaHa?
17. KakoBBI 5KOJIOTHYECKHE MTOCIEACTBUS UCTIOIb30BAHNS SHEPT UM OKeaHa?
18. KakoB 0OaxaHc 2HEpTUN OKeaHa?
19. OTnnumne BOJHOBOTO ABMKCHIE HA MIOBEPXHOCTH U B TOJIIIE OKeaHa?
20. Kak onpenenauTb 3HEPTHIO U MOIITHOCTh BOJIH?

4 - YCTHBIN OIPOC MO 1. Kakoe 3HaueHHe UMeeT BOJOPOHASI SJHEPreTHKa B KOHTEKCTE IMOMCKa anbTepHaTuBHBIX | YK-1:
pazneny WMCTOYHHUKOB SHEPTHUH? NA-YK-1.5
«Bonoponnas 2. Kakwue MeTonsl mpsMoro npeoOpa3oBaHus TEIUIOBON SHEPTHU HCIIONB3YIOTCS B [K-2:
DHEPreTUKa, METObI BOJIOPOJIHOM PHEpPreTUKe? HUJI-T1K-2.1
HPSMOTO 3. Uro Takoe 3IeKTPOJIN3 BOABI M KaK OH HCIIOJIB3YETCs Ul IPOU3BOACTBA BOZOpoaa?
npeoOpazoBaHus 4. Kaxkue npyrue METOAbI MIPSIMOTO MpeoOpa3oBaHus TEIIIOBOW SJHEPTHH MOTYT OBITh
TEIUIOBOM SHEPTHH U MPUMEHEHBI JJIs OIy4YeHHs Bogopoaa?
po0JeMsl ee 5. Kakue TexHonornueckue npoodaeMbl CyIecTBYIOT IPU HCIIOIb30BaHUN METOA0B
AKKyMYJTUPOBAHU» MPSIMOTO TIpeoOpa30BaHMs TETIOBON SHEPTHUN B BOJIOPOTHYIO SHEPTETHKY ?

6. Kakue npenmyuiecTBa UMeeT BOAOPOJI B KAUECTBE IHEPTETUIECKOTO HOCUTENS?

7. Kakue BBI30BBI CBSI3aHBI ¢ aKKyMYJIMPOBaHUEM BOAOpOa?

8. Kakue MeTonpl akKkyMyIHpOBaHHS BOJOPOA CYLIECTBYIOT?

9. Kakast posb UTparoT TEXHOJIOTUH XpAaHEHUS BOAOPO/IA IS Pa3BUTHS BOAOPOIHON
SHEpPreTUKu?

10. Kakue npo0GiieMbl BOSHUKAIOT IPH XPaHEHUH U TPAHCIIOPTUPOBKE BoJgopoaa?

11. Kakue nepcreKTHUBBI pa3BUTHS BOJIOPOTHONW SHEPTETUKH CYIIECTBYIOT?

12. Kak BauseT HCNOIb30BaHUE BOIOPOA HA SKOJIOTHUECKYIO yCTOWYHBOCTD

SHEPreTUYECKON cuCTeMBbI?
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13. KakoBa creneHs pa3BUTHS BOJIOPOJHON HHPPACTPYKTYPHI HA JAaHHBI MOMEHT?

14. Kakue cTpaHbl ITMOUPYIOT B pa3padOTKe U UCTIONB30BAHUN BOAOPOIHBIX TEXHOIOTHIA?

15. Kakue oTpaciay 5KOHOMHUKH MOTYT MOTYyYUTh HANOOJIBIIYIO TTOIB3Y OT BOJAOPOIHOIM
SHEepreTuKu?

16. Kakue npenmMy1ecTBa 1 OrpaHUuEHHsI UMEIOT METOBI IPSIMOTro MpeoOpa3oBaHus
TEIIOBOI SHEPIUU 1O CPABHEHUIO C APYTMMHU UCTOYHUKAMU SHEPIHU?

17. Kakve TeXHOJOTHYECKHE NHHOBAIIUN AKTHBHO pa3padaThIBAIOTCS IS MOBBIIIICHUS
3¢ GeKTUBHOCTH U 3PPEKTUBHOCTH BOJLOPOJHON SHEPIeTHUKH?

18. Kakue npo0iieMbl 6€30ITaCHOCTH CBS3aHBI C MCTIOJIB30BAaHUEM W XpaHEHHEM Bojopoaa?

19. Kak BiusifoT 3KOHOMHUYecKre (pakTopbl Ha Pa3BUTHE BOJAOPOIHON SHEPIETUKHU?

20. KakoBbI epCHeKTUBEI HCTIONB30BaHUsI BOJOPOAHON SHEPTETHKH B TPAHCIIOPTHOM
cekrope?

21. Kakue ¢puHAHCOBBIEC U MOJUTHYECKHE MEPBI MOT'YT CIIOCOOCTBOBATh Pa3BUTHIO
BOJIOPOJHOM SHEPTreTHKH?

22. KakoBbl OCHOBHBIE TEXHUUECKHE MPOOIEMBI, C KOTOPBIMU CTAJIKHUBAIOTCS METOIbI
IPSMOTO IpeoOpa3oBaHus TEIUIOBON SHEPIHU?

23. Kakue npenMyIiecTBa U OrpaHuYCHUsI CBS3aHbI C HCIOJIh30BaHHEM BOJIOPO/A B
CPaBHEHHU C JPYTUMH YHEPTETUIECKUMHU HOCUTEIISIMH, TAKMMH KaK He(Th 1 raz?

24. KaxkoBbl OTEHIHMAIBHBIE KOJIOTHYECKUE BBITOJIbI BOJOPOIHON SHEPTeTHKH?

25. Kakue TexHrYeCcKre HHHOBAIIMU MOTYT CJIENaTh BOJAOPOIHYIO SHEPreTHKY Ooliee
JOCTYITHOHM 1 3P PEeKTUBHON?

26. Kakue BBI30BBI BO3HUKAIOT IPH MacIITaOMpOBaHUH MIPOM3BOJICTBA BOopoaa?

27. Kak BnusieT HCIIOIb30BaHUE BOJOPO/IA HA CHI)KEHUE BEIOPOCOB ITAPHUKOBBIX I'a30B?

28. Kakue 5KOHOMUYECKHE BBITOJIBI MOTYT OBITh IOJyYSHBI OT Pa3BUTHS BOJIOPOJIHON
SHEPreTUKH?

29. Kak BnusieT UCIIOIB30BaHUE BOAOPO/IA HA SHEPIeTHUECKYI0 0€30M1aCHOCTh CTpaH?

30. Kakue rocynapcTBeHHbIE IPOTPaMMBbl M MEXIyHAPOAHbIE HHUIIUATUBBI CYILIECTBYIOT
JUTSL pa3BUTHS BOJOPOTHON IHEPTEeTUKN?

- TECTHPOBAHUE 110
teme «HBUD B

Poccun u 3a py6esxom
ConHedHast HEPTHs U

1 K xakomy knaccy 3Be31 oTHOCUThCsl ConHie?
Kapnuku

CyOKkapnuku

VK-1:
HUJI-YK-1.5
I1K-2:
NJI-T1IK-2.1
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METOABI ee r
npeoOpa3oBaHMsD» HTaHTBI

benble kapiuku

2 Jlnametp CoHnia (MITH. KM)?
("

1,310
O 1,452
© 1870
© 2,700
3 Ha xakom paccrosiauu CoJHIIE HAXOAUTHCS OT 3eMITH(MITH. KM)?
C 149,6
C 9,8
C 1857,9
C 55,1

4 3Heprm{ COJIHCYHOT' O I/ISJIy‘-IeHI/Iﬂ BbIACIsIEMast HpI/ITepMOHIIepHBIX peaKHI/ISIX " 110 pacquaM
coCTaBsIeT ... BT.

O 3,8.1026
O 4,8.1016
C 5,8.106
O 8,8.102

5 CKOJBKO OSHEPrdd COJHEYHOI'0 H3AYYCHHS BBIACISCMASIIPA TEPMOSICPHBIX PEaKIHIX
JOCTHTAET 3eMIIH ... BT.

O 1,7.1017
O 2,5.107
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© 481010
O 1,1.1027
6 Kakyro a¢dexTrBHYI0 (IPKOCTHYIO) TEMIIEPATYpy UMeeT MoBepXHOCcTHCONIHIA ...
O 5762
O 4285
O 3624
® 1254
7 Cxomnbko coctapisieT macca ComHma?
© 1,98.1030
O 3,63.1040
© 2521050
O 4,45.1033
8 Uto 3a cioit Ha puc.l npencrasien no nudpoit 27
"
Snpo
(‘
30Ha JIy4HuCTOrO IepeHoca
(‘
30Ha KOHBEKTUBHOTO TIEpEeHOCA
(‘
dortochepa
9 Yo 3a cnoit Ha puc.] npencrasieH nog uudpoi 1?
"
Snpo
"
30Ha JIy4YUCTOro NepeHoca
O 30Ha KOHBEKTHBHOTO IepeHoca
T

dorocdepa

K?
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nn KOHTPOJIsA
6 | - TecTHpOBaHME MO 1 CucreMbl HU3KOTIOTEHIINATIBHOTO COMHEYHOTO TEIUIOCHAOKEHH MOXHO Kiaccuguiuposath | YK-1:
teMe «HBUD B 10 Ha3HAYEHUIO OTMETHETE HEOOXOAUMBIE: HUJI-YK-1.5
Poccun u 3a pybexom IBC [K-2:
ConHeuHas SHeprus u CHCTCMBI NA-TK-2.1

METO/IBI &€
peoOpa3oBaHUD»

KOM6I/IHI/Ip0BaHHLIC CUCTCMBI 1JIA TCHJ’IOXJ’I&Z{OCH&6)KCHI/I$[
AKTHUBHBIC

[MaCCUBHbIE
2 CuCTeMbl HU3KOIIOTCHIMAIBHOTO COJHEYHOI'O TEIUIOCHA0KEHUS MOXKHO KIIACCH(HUIIMPOBATH
IO MIPUHIIUITY EHCTBYSI OTMETETE HEOOXOAUMEIE:

CC30HHBIC
KpyTJIOroaAu4HbIC
AKTHUBHBIC

IIACCUBHBIE
3 CucreMbl HU3KOMOTCHI[UAIILHOTO COJIHEYHOT'O TEIUIOCHAOXKEHHUS MOXHO KiacCH(pHUIIMPOBaTh
0 BHJy TEIUIOHOCHUTEISI OTMETHTE HEOOXONMBIE:

KUJIKOCTHBIC
KpyTrJIoroan4HbIC
BO3AYILIHBIC

THOpHUIHBIE
4 CucTeMbl HU3KOMOTCHIIMAIBHOIO COJHEYHOrO TEIUIOCHAOXKEHHS MOXKHO KIIaCCH(HUIMPOBATH
IO MPOJIOJKUTEIBHOCTH PabOThI OTMETHTE HEOOXOAUMEIE:

AKTHUBHBIC
KHUIKOCTHBIC

CC30HHBIC
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KpPYTJIOTOANYHBIE
5 CucteMbl HU3KOTIOTEHIIMAIBHOTO COJHEYHOTIO TEIUIOCHAOKEHHS MOXHO KiacCH(UIMPOBAThH
IO THITY TEIUIOBBIX CXEM OTMEThTE HEOOXOIUMBIE:
THOpHITHBIC
XKHUJIKOCTHBIE
OJTHO- ¥ IByXKOHTYPHBIE
3aMKHYTBIE U Pa30MKHYTHIE
6 UTo Ha3bIBAIOT aKTUBHBIMU JKUIKOCTHBIMHU CUCTEMaMHU COJTHEYHOTO TEIUIOCHA0KEeHNA?
CucrteMbl CO CHENUaJbHO YCTaHOBICHHBIM OOOpyAOBaHMEM [uisi cOopa, XpaHEHHs |
pacIipeneneHus TeIIoThl
CucteMsl CO CrienUanbHO YCTAHOBICHHBIM XPaHEHUS M PACIPEACICHUS TEIUIOTHI
CucteMbl €O CHELMAIBHO YCTAaHOBJIECHHBIM 000OpynoBaHueM Uil cOopa M pacHpeaecHUs
TETUIOTHI
CucTeMBl CO CrennallbHO YCTaHOBJIEHHBIM 000pynoBanueM aiist coopa ThO, ero xpaneHnem
U nepepaboTKOM
7 | - KOHTpOJIbHAS [Ipaktuueckoe 3ansitue Ne 1.1 YK-1:
paborta 1Mo Teme Hcrionp30Banue COMHEYHONW SHEPTHUU ISl OTOIUICHHS «IEPHOTO coHedHoro aoma» «Uépwmerii | U/1-YK-1.5
«HBUD B Poccun u COJIHEYHBIH JIOM» C OOJBIIMM OKHOM C IOXHOW cTOpoHBI pasmepoMm H-L (Beicota, amuna) u | [1K-2:
3a pyoexxom MAacCHBHOW 3a4epHEHHOW CTEHKOW C CEeBEepHOW CTOpOHHL TommmHa mnornomatomeii crenkw, | MI-TTK-2.1

ComHedHast SHEPTUS U
METOJIBI €€
peoOpa3oBaHUs»

M3TOTOBIICHHON M3 OeToHa (B), €ro IIOTHOCTE p = 2,4-103kr/M3, KO3QOHUITHEHT MPOITYCKAHM
crekna tn = (0,9, ko3 dunuenT nornomeHus creHky o = 0,8.

OnpenenuTs:

Kakoii TpeOyercsi IOTOK COTHEYHOTO M3ITydeHUs, YTOOBI HarpeTh BO3AyX B KomHate Ha 20 °C
TpaZycoB BbIlIe HapykKHOro. Temmeparypy Bo3dyxa B JOoMe B 8 9acoB yTpa, T. €. yepe3 16
yacoB. Temneparypa HapyxHoro Bozayxa T1 = 0 °C rpagycos. Teroémkocts 6etoHa ¢ = 840
bx/kr-K. YaensHOe TepMUYecKOe CONMPOTHBIICHHE MOTEPSM Teljia U3 KOMHATHI HApYXKy depes
crexyio r = 0,07m2-K/BT.
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Benwanna 1 2 3 4 5 fi 7 B 9 1o | 11 12 (13|14 |15
Hwm | 3 | 2|5 | 453|543 ][5 |3 [*+[5][4]5s
Lu 513 a6 |5 4]a|3]e[3][af[a]5][4]n
B.M 02 [0 030405 03 o4 020303 04 0203|0403
8 | - xoHTpONHHAS [Ipaktraeckoe 3ausTue Ne 1.2 YK-1:
paborta 1o Teme Pacder miockoro miacTUHYaTOro HarpeBaTess NJ-YK-1.5
«HBUDS B Poccun n Pasmepsl mockoro rutactmH4artoro HarpeBarens H-L  (mmpuna w  jgwmHa) (Tad.3), | [IK-2:
3a pyoexomM compotusnenue temonorepsaMm r = 0,13mM2-K/Bt, xo3¢¢unment temnonepenaun a = 0,85. | UA-TIK-2.1
Conneunas sHeprust 1 | Koapdunumenr mnpomyckanust crekiasHHod kpeimkn 1= 0,9. Koaddumuent mnoriomenns
METOBI €€ wiactuel o = 0,9. Temmneparypa Bxondmed B mnpuéMHUK xuzakoctu T2. Temmeparypa
peoOpazoBaHM oKpyxarorero Bo3ayxa T1, motok syunctoit sHeprun G, Br/m2, TemnmoéMkocTs Bobl, ¢ = 4200,
JIx/(kr-° C). Temmeparypa BeIxoasameid xuakoctd T3. OmpemenuTe CKOPOCTh MPOKAYKH,
KOTOpasi HeoOXOorMa AJIs TIOBBIIIEHHUS TeMIepaTypsl Ha t TpagycoB. Hacoc paboTaer u HOUbIO,
korga G = 0. Kak Oyner cHWXaTbcs TeMIIepaTypa BOIBI 332 KaXKAbI MPOXOA yepe3 MPUEMHHK
(T3, T2). Heo6x0nMMo yYHUTHIBATH CPEIHIOI0 TEMIIEPATYPY MPOXOIAIIEH KUIKOCTH tCp.
BapHaHTr
Bemrmma |y 1o 3 s s fe |7 [s |eo |10 |u [12 [13 |14 |15
Hu 12 252 J35 |2 [25[2 |25 |2 |25 [2 |25 |2 |25 [z
Lu 0E [07 |00 |10 |07 |08 |09 LI (17 [07 [0E (08 [10 [11
GBI 1750 | 650 | 600 | 600 | 650 | 750 | 700 | 600 | 650 | 700 | 750 | 700 | 650 | 700 | 750
T.°C |20 [15 |10 [5 [20 [15 [0 [5 [20 [15 [0 [5 [20 |15 [10
T, °C 40 [45 |35 |40 |35 |45 |35 |40 |45 [35 |40 |50 |50 |40 |40
. °C. 4 [5 |5 J4 5 [5 |5 J4 5 |5 |4 [4 [+ |4 |4
9 | - KOHTpOJIbHAS [Ipaktrueckoe 3austue Ne 1.3 YK-1:
pabora o Teme Pacuer momaau conHeuHo# 6atapen UA-yK-1.5
«HBUD B Poccuu u ITroTHOCTH MOTOKA M3ITydYEeHUS, MAJAI0IIEr0 Ha COJMHEYHY0 Oartapero, coctasiser G, Br/m2, KITJ, n %. | [TK-2:
3a pyoesKoM Kakyto mmomane F nomxnaa umets conaeunas 6arapes ¢ KI1J] n u momuoctsio P, Bt. WJI-TIK-2.1

CostHEeYHas SHEPT Ul U
METOJIBI e
peoOpa3oBaHUD»
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Tabdnnua 4.
Bennunma Bapuantit
1 [a[3[a[s5[6 78 [efwl[unliz[13]14 15
G, Brw® | 460 | 300 [ 550 | 600 | 700 | 750 | 450 | 480 | 500 | 520 | 550 | 380 | 600 | 650 [ 700
n.% |20 18|19 |20 |21 |22 |23 (18|19 |20 |21 |22 |23 | 24| 20
F.Br [ 100| 90 [ 100|120 130 [150 [ 140 | o0 [ 100 [ 110|120 [ 130|140 [ 150 160
10 | - KOHTpOJIbHAS [Ipaktrueckoe 3ausitue Ne 2.3 YK-1:
pabota 1o Teme Pacuer OGuorazoreneparopa NA-YK-1.5
«buorommuBo Mg Onpenenuts 00bEM OHOrasa, MOJIy4aeMoro ¢ MOMOIIIBI0 Ouorazoreneparopa, yrunusupyromero | [TK-2:
SHEPreTUKU U HABO3 N KOPOB, U 00ecreurBaeMyr0 UM MOIIHOCTh. [Tomaua cyxoro cOpaxuBaemoro matepuana | MI-TITK-2.1
OBITOBOTO OT OJIHOTO XXMBOTHOTO MAET CO CKOPOCTBIO VM , KI/cyTKu. Brixox 6uorasa cocrasisier C M3/KT.
OTpeOIICHISDY O dextuBHOCTH TOpesiouHoro ycrpoiicrsa 0,68. Coneprkanue MeraHa B noiaydaeMom Ouorase f
(Tabm.15). Bpemst mpeObIBaHmsI 0UepeTHON MOPITHH B OHOTeHEpaTope tr ..
TaGnuua 15.
P— BapnanTs.
e 1 [ 2 [3] 4 [5]6 [7]8 [ o [to]un[12]13]1a]15
n 4 | 10 [15] 20 |25 | 30 |40 | 45 | 50 | 55 | 60 | &5 | 70 | 8O | 100
Ve 2 |2s5|3| 2|25 3 |2 |25 3 |2 |25|3|2]|25]3
KricyT. [ |
C.w/er |0.24[ 03 [02]024[03[035[04] 07 [04[03 [ 035) 04 [03[034]03
F o8 (075 (07 (075 |08 07507075 | 08 |075] 07 |075 |08 | 075 | 07
tooyman | 20 [ 18 | 16| 14 | 12| 10 [ 8 [ 10 | 1z |14 | 16 | 18 |20 15 | 13
11 | - KOHTpOJIbHAS IIpakTrueckoe 3anarue Ne 3.1 YK-1:
paborta 1o Teme OneHNTh MPIIMBHON TTOTCHITMAI OacceitHa N/J-YK-1.5
«OHepreTuyecKuii 3Has miomans Gacceitna F-10% kM2 u cpemmioro Bemmunny mpummBa R, m.(Ta6. 2). Omnennuts | TTK-2:
MOTEHIIMAT MUPOBOTO | MPHUJIMBHOM MoTeHIHaN 6acceitna OnoT, ucrnonbsiys Gopmyny JI.b. bepamreiina. UA-TIK-2.1
OKeaHa U CII0CO0bI . BapuanTu
IO OCBOCHHS Beamumsa 5T 5 T4 [ 5 [ 6 [ 7 [ 8]0 [0 11 ][12][13]1&]1s
FIohew | 1 |12 |14 (15[ 08 (2024022 26 28] 1 [12[15 (2022
Hcnonb3oBanue Rw | 7 | 8 | @ [ 10 [ 11 |12 13| 1415|1211 0] 0 & |7

SHEPrUu BOJH.
Wcnomap3oBanue
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SHEPTUU MPUIIUBOB,

MaJbIX PeK H
"magaromeit” BOab»

12 | - xoHTpONBHAS [IpaxTruaeckoe 3anarue Ne 3.2 YK-1:
pabota o Teme PacueT akTUBHOH rUAPOTYPOUHBI NA-vyK-1.5
«OHEepreTHIeCKUi AKTHBHas TUAPOTYpOMHA C OgHUM corwioM (n = 1), momHOCcTEI0O P u pabounm nHamopom H | I1K-2:
MOTEHIIMAI MUPOBOro | (Tabi.14). YrioBas CKOpOCTh ®, IPHU KOTOPO# pocturaetcss makcumanbhbiid KITJ n =0,9. | UJ-TIK-2.1
OKeaHa M CIIOCO0bI Onpenenuts nuametp D Koseca TypOHHBI U YITIOBYIO CKOPOCTH (.
€ro OCBOCHHUS Tabnuua 14.

Hcnons3oBanue . : BapuaHTeL.
Bennunsa
SHEPTUH BOJIH. - — . -
I [z 13 [4 [5 [6 [7 |8 Jo Juw [1u [1z [z [14 [15

Hcnons3oBanue P uBr ' | ' I 1 I

- lo |20 |30 (40 |50 600 |70 |20 |90 | 100|110 | 120|130 | 140 | 150
SHEPTHH MIPUITUBOB,
MaJbIX PeK Hou o |15 |20 25 |30 (26 |40 |45 |50 (55 |60 |65 |70 |75 |80
"mamaromiei" BOIbDY

13 | - koHTpONBHAS [IpakTueckoe 3anarue Ne 3.3 YK-1:
pabora 1o Teme Pacuer neprona, ha3oBoii CKOPOCTH W MOIITHOCTH BOJIHBEI HA TUTyOOKOM BOJIE NJ-YK-1.5
«OHepreTnyecKuii KakoBsl iepnoz, hazoBast CKOpOCTh M MOIIHOCTH BOJIHBI HA TIIyOOKO#H BOJE TIpH JUTHHE BOJHEI A, | [TK-2:
IIOTEHLIMAJI MUPOBOI0 | M U aMIUIUTYJIE a, M. NA-TIK-2.1
OK€aHa M CTII0COOBI Tabnuua 19
€Tro OCBOCHHUA Hapwue- Bapuants
Hcnonb30oBadue HOBAHKHE | 2 3 4 5 ] 7 8 @ 10 11 | 12 1 14 15

ha | 1o oo [110 120 [ 130 [ 140 [ 150 [ 100 [ 110 | oo | 8o [1oo [ 110 [ 120 [ 130
JHCPIHH BOJIH. am | 15| 13|16 L7 LB |19 30|16 L7 |15 ]14]17 |18 ]|190]30
Hcnons3oBanue
SHEPTHUH MPUIUBOB,
MaJbIX PEK
"magaromeil’" BoasD)

14 | - KOHTpOJbHAS [Ipaktraeckoe 3austue Ne 3.4 YK-1:
paborta o Teme Ormpenenenre CKOPOCTH BETPa B INTIOCKOCTH BETPOKOJIECA U NJa-YK-1.5
«BetpoBast sHEprus ¥ | MOIIIHOCTH BETPOBOTO ITOTOKA [K-2:
METOIBI €€ Pamnyc Berpokoseca R, M, ckopocTs BeTpa 10 komeca V0, M/c, mocite koseca V2, m/c (tabm.13). | UJ-T1K-2.1

peoOpa3oBaHMs»

OmnpenenuTts: CKOPOCTh BETpa B INIOCKOCTH BeTpokojeca V1, MOIIHOCTh BETPOBOro motoka PO,
MOIITHOCTh BETpOycTaHOBKH P u cuny F, neficTByromnyio Ha BeTpokoseco. [I10THOCTh BO3ayXa p
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= 1,2xr/M3.
Tabmua 13.
Benmunxa . Bapuanru.
HEE 5[ 6] 7 B9 []11]12]13]14] 15
R 4| 6 | 8 [0 12| 15| 20| 25|30 3540|4550 75125
Vewe | g lm 2|3 a5 6|7 s |efw|nliz|le]| w0
VaMle | sl g | s |8 |78 |3 |3|3|a|s5|6|6]s5]|4

15 | - KoHTpONBHAS IIpakTrueckoe 3anarue Ne 4.1 YK-1:
paborta 1o Teme Pacuer comaeunol 6aTapen A 3apAIKH aKKyMYJIATOPa NJ-YK-1.5
«MeTobI IPSIMOTO Hebounpimasi moManmHsisi OCBETUTENBHAS CUCTEMA ITUTACTCS OT aKKyMYJISITOpHOU OaTtapen HampspkerueM U, | TTK-2:
npeoOpasoBaHus B (1a611.7). OcBelueHue BKIIOUACTCs Kax/blil Beuep Ha 4 4aca, notpebmsiemsiit Tok I, A. Kakoit gomkuna | [J1-TTK-2.1
TEMIOBOM SHEPIHUH, OBITH coiHeuHas OaTapes, YTOObI 3apsINTh aKKyMYJIUPYEMYIO OaTapero, eCiii H3BECTHO, YTO KPEMHHUEBBIH
aKKyMyJIHPOBAHHUE 1 anement umeer DJIC E = 0,5 B npu toke 0,5A. Pacxon sneprun Ha 3apsaj 6arapen 20 % Oombiie, yem
Hepe1aa SHepruu 3Hep11_“;lgﬂ(:;r[)i1:l_3aeMaﬂ TIOTPEOUTEIIIO TTPH paspse.

BO300HOBIIIEMBIX BapuanTe

HCTOYHMKOB. Benmunna

L —. - L[| 2 v [ 4 [ 5 [ 6 [ 7] 8 [ [w [ 1211415
BTOPHUHBIX sl e w2 s o 0|z e 00
JHEPreTHYECKUX LA 30| 25| 3 |35 40|25 30|35 |40 (253035403035
pecypcoB»

16 | - koHTpONBHAS [IpakTrueckoe 3anarue Ne 4.2 YK-1:
pabota o Teme OrnpezeneHue BpEMEHH pa3psIKi TEIJIOBOTO aKKyMYJIATOpa NA-YK-1.5
«MeTtozsl mpsIMOTO Hebomnpmioit Xopomo M30IupOBaHHBIA 1OM TpeOyeT CpeaHero BHYTPEHHETO pacxoja IK-2:
peoOpa3oBaHus teria Q, KBt. (Tabm.12). Bmecte ¢ JONMOJHUTEIBHBIM TEIUIOM OT OCBEUICHUS 3TO WA-TK-2.1

TEIUIOBOW YHEPTHH,
aKKyMyJIHPOBaHUE U
repegavya SHeprun

obOecnieunBaeT mojjepkaHue BHyTpeHHer Temmeparypbl 20°C. [lox momom HaxomsTcs
AKKyMYJISITOp TOpSiYei BOJBI B BUJE MPSIMOYTONBHOM EMKOCTH, BEPXHEH YaCThIO KOTOPOW
CIYKUT TOJI loMa S,M2. AKKYMYJIATOp TEpSET TEIUIO B Mporiecce oxyaxaeHus ot 60 mo

BO300HOBJISIEMBIX 40°C B Teuenue t, cyTok. [loTeps Temna mporucxoauT TOJIBKO Yepe3 MoJ.

HUCTOYHHUKOB. Heobxomumo omnpenenuTs: TMyOMHY EMKOCTH, M; TepMHUYecKoe compoTusienue, K/Bt;
Hcnonp3oBanue TOJIIMHY HMOKPBITHS BEPXHEH KPBIIIKH EMKOCTH, CM; IJIOTHOCTh SHEPIUH, 3aIacéHHOM B
BTOPHYHBIX AKKyMYJIITOpE.
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nn KOHTPOJIsA
SHEPTETUYECKUX Tabmuna 12.
pPECypCoOB» Bemroma BapHaHTl

I [ 2 [ 3 [ 4[5 67 8 [0 [ 1011 [12][13]14]15]
QKBT |y by [ a2 s [ e s [ [ {12 |a e | s e | 17 | 1s
S 1200 | 100 | 120 | 140 | 150 | 170 [ 280 | 250 | 220 | 120 | 130 | 150 | 140 | 100 | 150
TEXTOE | oo | 150 | 110 | 120 | 130 | 140 | 80 | 00 [ 100 | 120 | 140 | TO | 80 | 90 | 100

17 | - pedepat no pasmeny | Temsr ans pedeparos: YK-1:
«BBenenue. 1. Bo300HOBIsIEMbIE HCTOYHHKY YHEPTHH HA SHEPTOTCHEPHUPYIOIMIHUX TPEITPUATHIX. NJa-VK-1.5
ConneyHas 2. 3aKOHOAATENBLCTBO CTPAaH B 00JIACTH alIbTEPHATHBHOM YHEPIeTHKH. [K-2:
9HEpreTHka u ocHoBH! | 3. HerpanunuonHas sHepretuka B Poccuiickoit @enepanuu. NA-TIK-2.1
ee peoOpazoBanusa» | 4. DKOJIOTHs U albTEePHATUBHAS YHEPIETHKA.

5. Korcrpykumn (hoTORIEKTPHUECKHX TPeodpa3oBaTeei.

6. Conneunas sHepreTrka B Poccuiickoit deneparum.

7. CosHe4Has SHEPreTUKA B APYTUX CTPaHAX, TEHICHIIUN Pa3BUTHS.

8. Ilocieame MPOeKThI pealn30BaHHBIE B MHUpPE ¢ MpuMeHeHneM dHeprun CoiHIa.

18 | - pedepar no pazneny | Temsr 1is pedepaTos: YK-1:
«Hcnons3oBanue 1. McTOYHMKYN reoTepManbHOTo TEmIa. NA-vyK-1.5
reoTepManbHOU 2. IIpuMepsl UCIIONIB30BaHUS TEPMAJIbHOM SHEPTHU B MUPE. [K-2:
SHEPrUU U SHEPTUU 3. CucteMbl TEIUIOCHAOKECHISI C IPUMEHEHHUEM TETUIOBBIX HACOCOB. WNA-TIK-2.1
oromacch» 4. T'eoTOC B Poccuiickoit deneparii, KOHCTPYKIUH, TEPCIIEKTUBBI Pa3BUTHSL.

5. KoHCTpYKIMHU YCTPOKCTB M0 MPeoOpa30BaHMIO SHEPTHH BOJH.
6. OcHoBHbIe TpuHOUTHANEHEIE cxeMbl OTOC.
7. Vicrionb30BaHUE 3HEPIUM IPUIUBOB B Poccuu.
8. Mcnonp3oBaHue nepenaga TemMrneparyp okeaH-arMocdepa.
9. BHOTONINBO, UCTOPHSI HCHIOIBb30BAHHUSL.
10. Mcnonb3oBaHust METaHA B MPOMBIIIUIEHHOCTH U Ha TPAHCIIOPTE.
11. Yrunuszauus Onora3oB Ha MOJMTOHAX MO 3aXOPOHEHHUIO Mycopa.
12. Tluponn3Hble cTallMOHAPHBIE U MOOUJIbHBIE YCTAaHOBKU.
13. IloTeHmma ucmob30BaHws OpUKeTHPOBAaHHOTO OMOTOILINBA B Poccum.
19 | - pedepar no pazgeny | Temsr mis pedepaTos: YK-1:

«Hcnonp3oBaHue

1. MicTopust pa3BuTHs BeTpodHepreTHkH B Poccuu.

UJI-YK-1.5
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TUAPABINYECKON U 2. IlepcriekTHBHBIE KOHCTPYKIIMHM BETPOBBIX YCTAHOBOK. [K-2:
BETPOBOM SHEPTUM» 3. Ocobennoctu skcruryatarmu BOC. NA-TIK-2.1

4. OGocHOBaHME NCIIOIB30BAHMS MIIH HE MCTONb30BaHus BOY B pernone.

20 | - U3 mo pasmeny Pacyer cucTeMbI COIHEYHOTO TEIJIOCHAOKEHUS YK-1:
«Hcnone3oBanue Bapuant xoHTponbHOH paboThl BeIOMpaercsi mo OykBam cBoed (ammnum (moBtopsis ee mpu | MA-YK-1.5
TUAPABINICCKON U HEOOXOAMMOCTH) COTJIACHO TPUBEICHHOH cxeme (Tadi.). Ecimm B rpymme ectb ogHOodammnbiel, | [1K-2:
BETPOBO SHEPTUN» TO TIOCTICAYIOMINH IO CIIMUCKY BHIOMpPAET 3a/1aHNE TI0 UMCHH. WA-TIK-2.1

Homepa 3anau

Topox | NeKCD '{‘“'B“_ T.°C | T.°C P

(no l-oii | (o 2-ii '::;“:‘“}: (no 4-it | (no 5-it | (no 6-ii

GyxBe) byxBe) Byxae) oykee) Dyxae) oykee)
A Jl X | Anva-Ata 1 1 50 5 25
B M I | AnmxaGan 2 2 35 10 30
BHHUY baxy 3 3 60 15 33
I' O Wl | Epeean 4 4 50 20 40
A 11 1 Kues 3 5 35 5 45
A P b | Knmmmnes 6 1 60 10 25
E C bl | Mockea 7 2 55 15 30
3T?2 | Opecca 8 3 60 20 35
H Y K| TamkeHt 1 4 65 5 40
K @ A | Towmcu 2 5 50 10 45

21 | - UJ13 o Teme 1. PacdeT BeTpOBOIi YCTAHOBKH VK-1:
<<BCTpOBa$I BHCpFI/ISI u BeT'pOBaﬂ YCTAHOBKA COCTOHT H3 N1 OJHOTHIIHBIX BETPOSHEPICTHYCCKHX YCTAHOBOK I/II[_VK_]_S
METOJIBI &¢ (BDY). Jlnmna momactH BeTpokoneca L, a. Ckopocts Betpa V, m/ic. KIIJ T1K-2:
HpeO6pa30BaHI/I$I» BETPOJBHIATENA 1,. TeMIepaTypa OKpPYXKalollero Bosdyxa M arMocdepHoe I/II[_HK_Z]_

NaBJieHHe cOOTBeTCTBeHHo ¢, °C u P, klla.
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Bap n, wnt Lm V, mlc 1, %o n,,% | t°C p, klla
HAHT
1 8 55 12 31 73 =20 100
2 9 57 11 32 74 -15 101
3 10 59 10 33 75 -10 102
4 11 61 9 34 76 -5 101
5 12 63 12 33 78 0 100
6 11 66 14 32 77 5 99
7 10 69 16 33 76 10 98
8 9 72 18 34 77 15 97
9 8 75 20 33 78 20 99
10 7 56 18 34 79 25 101
11 6 58 10 31 73 -23 100
12 5 60 9 32 74 17 | 101
13 15 62 11 33 75 -13 102
14 16 64 12 34 76 -3 101
15 17 66 14 33 78 2 100
16 18 68 16 32 77 6 99
17 19 70 13 33 76 8 98
18 20 72 14 34 77 10 97
19 21 74 17 33 78 12 99

2. Pacyer ckopocTH BO3IYIIHOTO IIOTOKA HA BEICOTE OAIIHH BETPOIHEPTeTHIECKOH YCTaHOBKH

Yeaosne:
OnpenenuTk MOIHOCTE TOPH3OHTANBHO-0CEE0H BDY ¢ BeTpoKonecoM qHaMeTpoM Dy H
CKOpOCTE BO3YIIHOTO I0TOKA HA BRICOTE GallIHH BETPOIHEPreTHYECKoil YCTAHOBKH NPH

38JaHHBIX YCIOBHAX.

Omnpenenntn:

1. Kak H3MEHHTCS MOIIHOCTb H CKOPOCTB NPH ApYToii BeicoTe Gamul BOY h; u hs?

2. H3MeHUTCH TH MOLIHOCTh BETPOBOH CTAHLHH NPH YBelH4YeHHH Dy Ha 20% npu
HeH3MeHHOii BeicoTe Samuu (h;=const)?

3. M3MmeHHTCH M MOUMHOCTh BETPOBOI CTAHIHM NPH yMEHbIICHHH Dy Ha 20% npu
HeH3MeHHOi BbicoTe Samnu (h;=const)?

TMoctponts rpaduk haymw=f(Npov).

Moctponts rpadhuk Dax =f(Ngoy).
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Bricota
Dopua Bricor Hsmenenna | H3imenenna
cios Cropocr | Crenens
Bapuan penseda | Meteoctanum| a Dy | #BmCcOTa | A BRCOTA
armocdep | b BeTpa, | OTEPHITOCTH
T MECTHOCT a DamHm,| , M DamHK DamHm
Bl Vi Mic thmorepa
" hy. m hy, M ha. m
hp, m
Bonusn wllpan-
1 17 Brinyknas 300 | 8 35 25
25 3aHBa Hagonox»
Bomnsn
2 18 IMnockas | «Kpecrosmiin| 325 | 8.5 37.5 27,5
2,75 OKeaHa
Bomnsn «CeTh-
3 19 Bornyras 350 | 9 40 30
3 Gonbmoil pexn Hasonok»
Bomnsn
wllpan-
4 19 Bonemore  |Bunyknas 375 |95 42.5 325
Hasonok»
325 o3epa
Bomnsn
5 20 sHyTpennero | Ilnockaa |«Kpectoswiis | 40,0 | 10 45 35
3.5 Mops
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Cpean sBor
AMCMCHTOR wlCeTh-
[} 21 Borwymas 425|103 47.5 373
IAHIMEHHOCT Hasomoks
375 "
Cpem
OTACTRHEIX
allwim-
7 2 anemcHTOR | Brmyemas 450 11 50 40
Hasonoks
IAHIMEHHOCT
4 "
be3 aneseHTOR
13 23 anpmeHnect | [Maockan |«Kpecroswiie | 475 (115 525 425
425 "
Bomrza wleTh-
@ 24 BorwyTas 5000 |12 55 45
4.5 | Donsooil peEn Haeomoks
Bomrza
allman-
10 25 Gomemoro | Bermyrmas| 52,5 |125 57.5 47,5
Hasomors
4,75 o3cpa
Bomizn
11 26 N Maockan |«Kpecrosmite| 350 | 13 (1] 30
5 oMbl peER
Himse
wleTh-
12 27 oEpvEamL | BorgyTas 57.5 |13.3 625 5.5
Hasonoks
525 NpeAMETOR
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KOHTPOJIsAA

Bomrza allpm-
13 23 Brmykmas a0o | 14 65
5.5 IJATHER Haeomoks

L
Lh

Bomrza
57,5

Lh

- [Maockan |oKpecTosmiie| 62,5 (14,5 67,
5,75 OKEAHA
Bomrza
wleTh-
EHVTpeHHerD | BorwyTas 650 | 15 T 6

Hagomoks
6 MopaE

CpeaH MHOMHX

allmim- ]
Brmykmas 67,5 |15,
Haeomsoks

AWENMCHTOE

62,5

L
=
[
Lh

JANHILCHHOCT

6,25 n

Cpem

OTCITLHEIX
wllmm-
[Maocxan 7000 | 16 75 65
Hagomoks

32 ABEMCHTOR
JAMHICHHOCT

6.5 n

be3 aneseHTOR
18

-
[
L

16,5 715 67.5

L
(e

6,75 | jampmuennoct | BorayTas | oKpecTosziie

KOHTpOJIbHAs paboTa | Kaxmpii MyHKT CONEPIKUT 1O 2 BOTIPOCA: VK-1:
0 paszeny 1. Kaxue MeTo/ipl PsIMOTO TIPe0Opa30BaHusl TEINIOBOM SHEPIHU MCIIONB3YIOTCSI B BOJOPOAHON NJI-VK-1.5
«BoopoHast sHepreTuke? KakoBbl HX MpenMyIecTBa U OTPaHUYCHUSA? IK-2:
SHEpreTHKa, METOIbI 2. Kaxkue BbI30BBI CBS3aHBI C aKKyMYJIHpOBaHHEM Bojopoaa? Kakue MeToabl akkyMyJTUpOBaHHs WJI-TIK-2.1
TPAMOTO BOJIOPOZA CYILIECTBYIOT?

3. Uro Takoe 3JIEeKTPOIN3 BOJABI M KaK OH MCIOJb3YeTCs A IPOU3BOACTBA Bogopoaa? Kakue
mpeobp aEOBaHHﬂ TEXHOJIOTMYECKHE TIPOOJIEMbI BO3HUKAIOT IIPU €r0 MPUMEHEHHH?
TCIIOBOM SHEPTUH 1 4. Kakune TeXHOJIOTMYECKHE MHHOBAIMY pa3padaThIBAIOTCS LI HOBBIIEHHS 3P PEKTHBHOCTH
npo0IIeMsl ee BOZIOpOHOM HHepreTrku? Kak OHH MOTYT PEInTh IPOGIEMBI AKKYMYIUPOBAHHS?
AKKYMYJIMPOBaHUI 5. Kakue npenmyiecTsa 1 orpaHU4EHHs UIMEET BOJIOPO/I B KAYECTBE YHEPIETUIECKOT0 HOCUTENS?

Kak oHUM CpaBHHUBAIOTCS C JPYTUMHU HCTOYHUKAMU SHEPTUU?

6. Kakue nepcriekTUBBI pa3BUTHUS BOJOPOAHON SHEPreTUKH CYIIeCTBYIOT? Kakue Mepbl MOKHO
MPUHSITH JUTS UX peanu3anuu?

7. Kakue BBI30BHI CBSI3aHBI C XpaHEHHUEM M TPAHCIIOPTUPOBKOM Bojopoaa? Kakue TeXHOIOrun
pa3pabaThIBAOTCS JJIs PEIICHUS STHX Ipo0ieM?
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DopMBbI TEKYIIET0
KOHTPOJIsA

IIpumepbl THIIOBBIX 3aJaHUI

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakue mpo0iembl 0€3011aCHOCTH BO3HUKAIOT ITPU MCIOJIB30BaHUH U XpaHeHUH Bojopoaa? Kak
MOXHO 00ecTIeunTh 6€30I1acHOCTh BOAOPOIHOM SHEPTreTHKHU?

Kak BiusieT ucnoap30BaHNe BOJOPOA Ha IKOIOTHYECKYIO YCTOMYMBOCTh HEPT €THUECKOH
cucrembl? Kakne npenMymiecTBa OH MOXKET IPUHECTH B CHIKEHHH BBIOPOCOB TTAPHUKOBBIX
ra3on?

Kakne 5KOHOMHYECKHE BBITOJIBI MOTYT OBITh IMOIYYEHBI OT Pa3BUTHUS BOJOPOIHON SHEPTETHKH?
Kak oHHM cOOTHOCATCS C 3aTpaTaMy Ha IPOM3BOACTBO M HHPpACTPyKTypy?

KakoBa creneHs pa3BUTHs BOJOPOJAHON HHPACTPYKTYPHI HA TaHHBIH MoMeHT? Kakue
MPEISITCTBHS MOTYT BOSHUKHYTH IIPU Pa3BEPThIBAHUM TaKOil HHPPACTPyKTyphI?

Kakue mpo0ieMbl BOZHHKAIOT IPH MaclITabMpOBaHUH IIPOU3BOJICTBA Bogopoaa? Kakue Mepbl
MOTYT OBITh IPEANPUHSTHI JJIS IPEOI0NIEHHS ATUX PoOIeM?

Kakue TexHonmornueckue npoodaeMbel MOTYT BOSHUKHYTh ITPU HCHOJIB30BaHUM METOJIOB MPSIMOTO
npeoOpa3oBaHus TEIUIOBOH SHeprun? Kakve MHHOBAIIMK MOTYT IIOMOYb B UX PEIICHHH?

Kak BimsieT ucnosap30BaHne BOOPOAA Ha SHEPreTHUECKYIo Oe3omacHocTh cTpan? Kakue
MIPEUMYIIECTBA OH MOXKET IPUHECTH B CHIKEHHUH 3aBHCUMOCTH OT UMIIOPTA.

Kakue TexHOIOrHuecKre NperMyIecTBa UMEIOT METO/IbI IPSIMOTO ITPEe00pa30BaHMs TETIOBOM
SHEPTHUH 10 CPABHEHHIO C KOCBEHHBIMU MeToAaMu? Kak oHM CITOCOOCTBYIOT MOBBIIIIEHHUIO

3¢ PEKTUBHOCTH BOIOPOTHON SHEPTETHKH?

Kakue 5KOHOMHUYECKHE M HKOJIOTUYECKHE BBITO/IbI MOTYT OBITh TIOJIyYEeHbI OT HHTETPallU
BOJIOPOIHOW SHEPTEeTHKH C JPYTHMH HCTOYHUKAMU BO300HOBIIsIeMO# sHeprun? Kakue npuMepsl
TaKOW MHTETPAIMHU YK€ CYIIECTBYIOT?

Kakue hakTopbl BIHSIOT Ha CTOMMOCTB IIPOM3BOJICTBA BOJIOPOAA M €r0 KOHKYPEHTOCIIOCOOHOCTh
Ha SHEpPreTH4eckoM priHke? Kak MOKHO CHU3UTB 3aTpaThl Ha IPOU3BOJICTBO?

Kakue TexHonmornueckre HHHOBAIMU pa3padaThIBAOTCS JUIs TTIOBBIIEHHS 3P ()EKTHBHOCTH U
YCTOWYHMBOCTH XpaHeHHs Bojopoaa? Kak oHM MOTYT ClIpaBHThCS € TpodiIeMaMu
AKKyMYJHpPOBaHHA?

Kakue Hay4HBIC HCCIIEIOBAHUS TPOBOASATCS JJISl JAJTbHEHINETO Pa3BUTHS BOJOPOIHOM
sHepreTukn? Kakue BEI30BBI OHM CTaBAT Iepesl COO0M M KaKne pe3yinbTaThl OKHIAF0TCS?

Kakoe BimsiHEE MOKET OKa3aTh BOJOPOAHAS SHEPTeTHKA HA Pa3BUTHE TPAHCIIOPTHOTO CEKTopa?
Kakwne npenmyIiiecTBa OH MOXKET IPEIOCTAaBUTH B 007aCTH MOOUIBHOCTH?

Kaxk BnustroT reorpaguieckie 0COOEHHOCTH Ha BO3MOYKHOCTH UCTIONBL30BaHUS BOJIOPOIHON
sHepreTukn? Kakue pernoHbl UMEIOT MOTEHITHAI T Pa3BUTHS 3TON OTpacin?

KakoBBI TeXHHYECKHE ITPOOJIEMBI 1 OTPAHMYEHHS TIPU CO3JaHUH MH(PPACTPYKTYPHI IS 3alIPABKH
BOJIOPOHBIX aBTOMOOMIEH? Kak OHM penraloTcs B pa3HbIX CTpaHax?

Kakue TeXHOIOruu uccieayoTces s UCTIONb30BaHUs BOJOPO/Ia B chepe NPOMBIIIIEHHOCTH?
Kakue npumMeHeHHs: BOJOpoJia MOTYT ObITh Hanbosee 3¢ eKTUuBHBIMH?
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IIpumepsl THNOBBIX 3aJaHMI
I KOHTPOJIsI
24. Kaxkosa POJIb BOAOPOJAa B pa3BUTUHU 3HepreTquCKoﬁ CHCTEMEI Ha 0a3e MUKPOTpUA0B U
ACHCHTPAIN30BAHHBIX cereii? Kak oH MOKeT 00eCIIeYnTh HE3aBUCUMOCTD 1 YCTOﬁqHBOCTL?
25. Kakoe 3HaueHne UMEET O6pa30BaHI/IG U IIOBBIINICHHUEC OCBCJOMJICHHOCTH O BO,I[OPOI[HOﬁ
sHepreTuke? Kakue Mepbl MOKHO MPEANPUHSATE AJISl paclipOCTPAHEHUS 3HAHUN O HEU?
26. KakoBa poiib rOCYAapCTBEHHBIX MPOTPAaMM U PETYJIMPOBAHMUS B PA3BUTHH BOJOPOTHOM
sHepretuku? Kak oHI MOTYT CTUMYIMPOBATh WHHOBAITMH U MTHBECTHUITHN?
27. Kakue BbI30BbI BOSHUKAIOT IIPH UHTETPALUH BOJJOPOIHON SHEPTETHKU B CYLIECTBYIOIIYIO
SHEpreTU4ecKyto HHGpacTpykTypy? Kak ux MOXHO npeosoners?
28. KakoBbI MePCIIEKTUBBI UCTIOIB30BaHMsI BOJAOPO/Ia B OTPACIIAX C BHICOKUM SHEPrOMOTPEOICHHEM,
HaIpuMep, B IPOU3BOICTBE CTAIN WIIM XUMHUECKON mpoMmbIiieHHocTH? Kakue npenmyiectsa
OH MOXCT HpeZ[OCTaBI/ITI)?
29. KakoBo oTHOIIEHHE OOIECTBEHHOCTH K BOJOPOIHON SHepreTHke? Kakue npernsTcTBUst MOTyT
BO3HUKHYTH B ITPOLIECCC BHEAPCHUSA U KaK UX MOKHO npeoz[oneTL‘?

23 | pedepar/noknan ¢ Tembl a5 pehepatos: YK-1:
npe3eHTauuen mno 1. MlcTouHMKH BOAOPOIHOM SHEPTETUKHU. HUJI-YK-1.5
pasneny 2. IIpuMepsI UCITONIB30BaHMS BOJOPOTHON SHEPTHH B MHpE. MK-2:
«Bomopoanas 3. Cuctembl TETUIOCHAOKEHHSI ¢ TPUMEHEHUEM BOJIOPOTHOM SHEPTETUKH. WUI-TIK-2.1
sHepreTuka, MeToasl | 4. BomoponHas s3Hepretuka B Poccuiickoit denepanuu, KOHCTPYKIMH, IEPCICKTUBBI PA3BUTHSL.

PSIMOTO 5. KoHCTpYyKIIMM yCTPOWCTB MO MIPSIMOMY MTPE0Opa30BaHHIO TEIUIOBOM SHEPTHH W MPOOIEMBI ee
npeoOpazoBaHus AKKyMYJIMPOBaHHSI.
TEIUIOBOM PHEPTrUu U | 6. OCHOBHBIC IPUHIUITHATBHBIE CXEMBbI BOJOPOIHOMN SHEPIeTUKHU.
pOoOJIEMBI ee 7. Ucnonb3zoBaHue BOAOPOJHOM sHEpreTUkH B Poccuu.
AKKyMYJIMPOBAHUS» 8. [ToTeHIMAa NCTIOIBE30BAHS BOIOPOIHOM dSHEPTETUKH B Poccun
9. BojiopoHast 3HEpreTuka, UCTOPUs UCTIOIh30BAHUSI.
10. Vcnonp30BaHusi BOJOPOAHONM SHEPTETUKH B MPOMBIIICHHOCTU U Ha TPAHCIOPTE.
5.2. KpI/ITepI/II/I, IIKaJIbl OOCHHUBAHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:
HanmeHoBaHue

OICHOYHOI'0

Kpurtepnu oueHuBanus

IIIxanbl oeHUBAHNA
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cpelacTBa

(KOHTPOJILHO-
OIICHOYHOI0

MepOoNpHUATHS)

100-0a/1bHast
cHcTemMa

IIaTnoaIbHAR
cucTeMa

VYeTHBI onpoc

OTBET YUYEHHUKA MOJIHBIN, CAMOCTOSATENbHbBIN, TPABUIIbHBIN, U3JI0KEH JTUTEPATYPHBIM
SI3bIKOM B OIPEJEIEHHOMN JJOTUYECKON MOCIE0BATEIbHOCTH, PACCKA3 COPOBOXKIAETCS
HOBBIMU TIIPUMEPAMU; YUAIIUHCS O0OHAPYKUBAET BEPHOE MOHUMaHUE (PU3UIECKON
CYIIHOCTH pacCMaTpPUBAEMbIX SBJIICHUI U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH, JAET
TOYHOE OMpPEJIETIEHUE U UCTOJIKOBAaHUE OCHOBHBIX MOHSTHUH, 3aKOHOB, TEOPHUH,
MPaBIIBLHOE OTpeieieHne (PU3NIECKUX BEIHYUH, UX SMHHII U CIIOCOOOB U3MEPEHHS,;
yyanuica yMeeT NPUMEHUTh 3HaHUSI B HOBOM CUTYAaIIMH IPU BBITIOJIHEHUHU
MPaKTUYECKUX 3a/IaHUI, 3HAET OCHOBHbIE MMOHATHS U YMEET ONEPUPOBATH UMU TIPU
pEIlIeHUH 3a/1a4, IPABHIILHO BBITIOIHSIET YEPTEIKHU, CXEMBI U TPa(UKH, COMYTCTBYIOLIUE
OTBETY; MOYKET YCTAHOBUTH CBS3b MEXKIY U3yYaEMbIM U PaHEe U3YUYECHHBIM MaTEPUATIOM
0 Kypcy (U3WKH, a TAKXKE C MATEPUATIOM, YCBOCHHBIM IIPH U3YYSHUU JAPYTUX
MPEIMETOB;

5

OTBET yJIOBJIETBOPSAET OCHOBHBIM TPEOOBAaHUAM K OTBETY Ha OLEHKY "5", HO COAEP)KUT
HETOYHOCTH B U3JI0KEHUH (DAaKTOB, ONPEAETICHUI, HOHATHH, OOBSICHEHUH B3aUMOCBS3EH,
BBIBOJIaX M PEIICHNH 3ajjad, HETOYHOCTH JIETKO WCIIPABISIOTCS IPU OTBETE Ha
JIOTIOJTHUTENIbHBIE BONPOCHI; YYAIIUNCS HE HCIOb3yeT COOCTBEHHBIH TIJIaH OTBETA,
3aTpyHsAETCA B IPUBEACHUM HOBBIX IPUMEPOB, U IPUMEHEHUH 3HaHUH B HOBOU
CUTYyalllu, c1a00 UCIIONb3YET CBSI3H C paHee N3yUCHHBIM MaTEpPHUaIoOM U C MaTEpHajIoM,
YCBOEHHBIM P U3YYEHHUHU APYTUX MPEIMETOB.

OoJibIIast 4acTh OTBETA YAOBIETBOPSIET TPeOOBaHUSAM K OTBETY Ha OleHKY "4", HO B
0TBeTe 00HAPY’KUBAIOTCS OTAEIbHBIE IPOOEIIbl, HE IPENATCTBYIONINE AabHEHIIEMY
YCBOGHHIO MPOTPAMMHOT0 MaTepHalia; yJamuiics oOOHapyKMBaeT MOHNMaHNe Y4eOHOTO
Marepualia Mpu HeJOCTATOYHOW IMOJTHOTE YCBOSHUS MTOHATUMN WX
HEIoCJeI0BaTeIbHOCTH U3JI0KEHUS MaTepHralia, yMeeT MPUMEHATh NOTy4YeHHbIe 3HaHUs
IIPY PEeIIEHUH NPOCTHIX 3aa4 C UCIIOIb30BaHUEM I'OTOBBIX (POPMYJI, HO 3aTPYAHSACTCS
NIPY pelICHIH Ka4eCTBEHHBIX 3a/1a4 U 3aJ1a4, TpeOYIoUmX npeodpazoBansi GopmMyd.

OTBET HeraBHHLHLIﬁ, IMTOKa3bIBACT HE3HAHNUC OCHOBHBIX HOHHTHfI, HCIIOHUMaHHC
HU3YUCHHBIX BaKOHOMepHOCTeﬁ n B3aHMOCBH3€fI, HCYMCHUC pa6OTaTB C y‘{€6HI/IKOM,
peuiaTh KOJIMYECCTBEHHBIC N KAYCCTBCHHBIC 3a/1a4U; y‘-IaI].IPIfICﬂ HC OBJIaJIC]I OCHOBHBIMHA
SHaHUAMU U YMCHUAMU B COOTBCTCTBUU C Tpe60BaHI/I$IMI/I IMporpaMMal.

Pedepar

CO)ICp)KaHI/IG pa6OTI>I TOJHOCTBIO COOTBETCTBYCT TCMC. ®dakTHYECKHE OMIUOKU
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cucTeMa

orcyTcTBYIOT. CozlepkaHKe H3araeTcs nocieaoBaTenabHo. Pabora otinnyaercs
00raTCTBOM CIIOBaps, Pa3HOOOPA3NEM HCIONb3YEMbIX CHHTAKCUYECKUX KOHCTPYKLUIA,
TOYHOCTBIO CJIOBOYNOTpeOIeHus. JJOCTUTHYTO CTUIIEBOE €IMHCTBO U BBIPA3UTENHFHOCTh
TekcTa. B menom B pabote nomyckaercst | Heo4eT B coepKaHum U 1—2 peyeBbIX
HeloueTa

ConeprxaHre paboThI B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCS He3HAYNTEIbHBIC
OTKJIOHEHHUS OT Tembl). ComeprkaHue B OCHOBHOM JIOCTOBEPHO, HO UMEIOTCS STUHUYHBIC
(akTH4ecKkre HeTOYHOCTH. VIMEIOTCS He3HAYUTENbHbIC HapyIIIEHUS
MOCJIEIOBATEIBHOCTH B U3JI0KEHUU MbICIIEeH. JIEKCHUECKUI U rpaMMaTHUECKUIl CTpOi
pedn 1ocTaTtogHo pazHoobOpaseH. CTHUIh pabOTHI OTINYACTCS €MIUHCTBOM U JIOCTATOYHOM
BBIPa3UTENBHOCTHIO. B 11e710M B paboTe nomyckaercs He 0ojiee 2 HeJJOYETOB B
cosiepkaHuy 1 He Oostee 3—4 peueBhIX HEJTOYETOB.

B pabote nomymieHs! CyiecTBEHHBIE OTKIIOHEHHS OT TeMbl. PaboTa mocToBepHa B
IJIABHOM, HO B HEH MMEIOTCS OT/IC)IbHBIC (DAKTUYECKUE HETOYHOCTH. JlomyIieHbl
OTJAENbHbIC HAPYIICHUS [TOCIEI0BATEIBHOCTH U3JI0KEHUA. beaeH cloBaps, u
01HOO0pa3HbI ynoTpebasieMple CHHTAaKCHYEeCKHE KOHCTPYKITHH, BCTpEeYaeTCs
HeMpaBWIbHOE cioBoymoTpedienrne. CTUIh paboThl HE OTIUYACTCS SIUHCTBOM, PEUb
HEJI0CTaTOYHO BhIpa3uTebHA. B 11enom B paboTe momyckaeTcst He Oosee 4 HEe0YEeTOB B
COJIEpP’KaHUM U 5 peueBbIX HEJI0UETOB.

Pabora He cooTBeTcTByeT TeMe. [lomymeHo MHOTO (paKTHYECKUX HETOYHOCTEH.
Hapy1iena nocieioBaTenbHOCTh U3JI0KECHUS MBICIICH BO BCEX 4acTAX paboThl,
OTCYTCTBYET CBsI3b MKy HUMH, pab0Ta HE COOTBETCTBYET IuaHy. Kpaiine OeneH
cJIoBapb, paboTa HamrcaHa KOPOTKUMH OJHOTHITHBIMH TIPEIOKEHUSIMHU CO CIIado

BBIPQXEHHOH CBSI3BI0 MEXXy HUMH, YaCTHI CIIydal HEIIPABIIILHOTO CIOBOYIIOTPEOIECHUSI.

HapymieHno cruneBoe eTMHCTBO TeKeTa. B 11e10M B paboTe AOMYIIeHO 6 HeJelb.

WunuBunyanbHas
JIOMaIIHss padoTta

Pabora BhIMoNTHEHA TOJTHOCTHI0. HeT oMmmoOoK B TOTHYECKUX pacCcyxaeHusX. Bo3aMoxHO
HaJIM4YHMe OJHON HETOYHOCTH HITH OITMCKH, HE SBIISIONINECS CIeCTBHEM HEe3HAHUS WIIN
HENOHUMaHHs yueOHoro MaTepuana. OOyJaronmics moKa3a MoJHbIA 00beM 3HAHUH,
YMEHUH B OCBOCHUU NPOUJCHHBIX TEM U MPUMEHEHUE UX Ha TPAKTHUKE.
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Pabora BBIMIOIHEHA [TOJTHOCTHI0, HO 0OOCHOBAaHUH I1aT0B PEIISHHs HEJOCTATOYHO.
Jlomymena oHa ommOKa WK TBa-TPH HEJ0UETa.

4

Jomymienst 6oee o1HO# OMMOKY W OoJiee TBYX-TPEX HETOUETOB.,

Pabora BhITIONTHEHA HE TOTTHOCTHIO. J{OMyIeHbI rpyOble OMTHOKH.

Pabora He BBIOIHEHA.

KonTponbhas pabora

CZeJaH IepeBo eANHUL] Beex (pu3ndeckux BenuunH B «CH», Bce He0OXoauMble JaHHbIE
3aHECEHBI B YCIOBHE, IPAaBIIBHO BHITIOJTHEHBI YEPTEXKHU, CXEMBI, TPa(QUKH, pUCYHKH,
COITyTCTBYIOLINE PEIIEHUIO 33a4, CAeNIaHa IPOBEPKA IO HANMEHOBAHUM, IPaBUIIBHO
MIPOBEICHBI MaTeMaTHUECKUE PACUeThl M JaH MOJHBIM OTBET, Ha KaUYeCTBEHHbIE U
TEOPETUYCCKUE BOIIPOCHI 1aH HO.HHI)II\/’I, I/IC‘IepHLIBa}OHII/Iﬁ OTBET JIMTCPATYPHBIM A3BIKOM
B OIIPEJIEICHHON JIOTUYECKOM MTOCIEN0BATENbHOCTH, YUALIUICS IIPUBOUT HOBbBIE
IPUMEPBI, YCTAaHABINBACT CBSA3b MEXKAY HU3Y4aeMbIM U PaHEee U3yUYCHHBIM MaTEpPHAIOM
0 Kypcy (HU3MKH, a TAK)KE C MATEPHUAIOM, YCBOCHHBIM IIPH N3YYSHUHU APYTUX
MPEMETOB, yMEET IPUMECHUTH 3HAHUS B HOBOH CUTYallMy; y4YalIuicst oOHapy>KUBaeT
BEPHOE NOHUMAaHUE (PU3NIECKOM CYITHOCTH pacCCMaTPUBACMBIX SIBICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, JaeT TOUHOE ONPEACICHUE U HCTOJIKOBAHHUE
OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOPHIL, a TAK)KE PAaBUIILHOE OIpe/ieeHne (GPU3NIECKIX
BEJNMYMH, UX SAMHUI] U CIIOCOO0B M3MEPEHHUSI.

paboTa BBINIOJHEHA IOJHOCTHIO WM He MeHee ueM Ha 80 % oT o0bema 3aaHus, HO B
HEH UMEIoTCs HEAOYCTHI U HCCYIIECCTBCHHBIC 0HII/I6KI/I; OTBCT HAa KAYCCTBCHHBIC U
TCOPETUICCKUE BOIIPOCHI YAOBJICTBOPSACT BhIIICIICPECUNCIICHHBIM Tpe6OBaHI/IHM, HO
COJICP)KUT HETOUYHOCTHU B M3JIOKCHUU (DAaKTOB, OTIPEACICHHUIA, TOHATUH, O0BICHCHUH
B3aMMOCBSI3eH, BBIBO/IAX M PEIICHUH 3a/1a4; YYAIUICS UCIIBITHIBAET TPYAHOCTH B
MPUMEHEHUHU 3HaHUN B HOBOW CUTYaIlMH, HE B JIOCTATOYHON Mepe UCIIOIb3YET CBS3H C
paHee U3y4YeHHBIM MaTEPHUAJIOM U C MaTEPHAIIOM, YCBOCHHBIM MPU U3YUCHUH JIPYTUX
MPEIMETOB.

paboTa BEITIOJTHEHA B OCHOBHOM BEpHO (00BEM BEITIOTHEHHOW YaCTH COCTABIISET HE
MeHee 2/3 ot obuiero o6bemMa), Ho JJONYIICHBI CYNIECTBEHHbIE HETOUHOCTH;, yUaIluics
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oOHapyXHBaeT MOHUMaHUe Y4eOHOI0 MaTepralia Py HEJTOCTATOYHOM MOJTHOTE
YCBOCHHS OHATHI ¥ 3aKOHOMEPHOCTEH; yMEET MPUMEHSTh TIOTyYCHHBIC 3HAHUS TTPU
pEIIeHUH MPOCTHIX 33/1a4 C UCIOJIB30BaHIEM TOTOBBIX (POPMYII, HO 3aTPYyAHSETCS TIPU
peUICHNU KAaYC€CTBCHHBIX 3a/1a4 U CJIOKHBIX KOJIMYECTBCHHBIX 3a/1a4, Tpe6y101111/1x
npeoOpa3oBaHus HopMyII.

paboTa B OCHOBHOM HeE BEITIOJTHEHA (00BhEM BBITOTHEHHON YacTH MeHee 2/3 oT o01mero
0o0beMa 3a/1aHnA); yYaIUACs TTOKa3hbIBaeT HE3HAHNE OCHOBHBIX MOHATUN, HETOHUMAaHHE
M3YYECHHBIX 3aKOHOMEPHOCTEW U B3aUMOCBS3€H, HE YMEET pelllaTh KOINIeCTBEHHBIC U
KaueCTBCHHBIC 33/1a4H.

TectupoBanue

3HaHWA, TOHUMaHUS, TTyOWHBI yCBOSGHHUS 00YYarOmNMCs BCETO 00bEMa MPOTPaMMHOTO
MaTepuana. Y MeHHs BbIIEIATH ITIaBHBIE MTOJIOKEHUS B U3YUYEHHOM MaTepHaie, Ha
OCHOBaHUM (DaKTOB U MPUMEPOB 00001ATh, /1eJIaTh BEIBO/bI, yCTAHABINBATD
MEXIIPEAMETHBIC ¥ BHY TPUIIPEAMETHBIE CBSA3H, TBOPUECKU IIPUMEHSET MOIyICHHBIE
3HaHMS B HE3HAKOMOH cutyaruu. OTCyTCTBHE OIIMOOK U HEJOUYETOB MPH
BOCTIPOM3BEACHNHN U3yUEHHOTO MaTepuaa, Ipy YCTHBIX OTBETAX YCTPaHEHHUE
OTIENbHBIX HETOYHOCTEH C IIOMOILBIO TOTOJIHUTEIBHBIX BOIIPOCOB YUHUTEIS,
co0uIt0IeHHe KyJIbTyphl YCTHOH peuu.

5 85% -
100%

3HaHKE BCET0 U3yYEHHOT'0 IMPOrPaMMHOT0 MaTepuasa. Y MEHHH BbIACTSATH IJIaBHbIE
MOJIOKEHUS B U3yUYEHHOM MaTepHaje, Ha OCHOBaHMH (PaKTOB M IPUMEPOB 0000IIATh,
JieNaTh BBIBOABI, yCTAaHABIMBATH BHY TPUIIPEAMETHBIC CBSI3U, IPUMEHSTh IOJIyYECHHbIE
3HaHMA Ha NpakTuke. HesHaunTensHble (HerpyObie) OMMOKH U HEOYETHI IPU
BOCIIPOU3BEICHUH N3yUYEHHOTO MaTepHaia, COOM0AeHNE OCHOBHBIX MPaBHI KYJIbTYPHI
YCTHOM peun.

4 65% -
84%

3HaHNE U YCBOGHHE MaTepHaia Ha ypOBHE MUHUMAJIbHBIX TPEOOBaHUI IPOrpaMMBI,
3aTpyJHEHHE TIPY CaMOCTOATEIHHOM BOCIIPOM3BEAECHIH, HEO0OX0AUMOCTh
HE3HAYUTEIBHOM MOMOIIY MpenogaBarTensi. Y MeHre padoTaTh Ha ypOBHE
BOCTIPOM3BEACHNUS, 3aTPyAHEHUS IIPU OTBETaX Ha BUJIOM3MEHEHHBIE Bonpockl. Hamune
rpy00il omnOKH, HECKOIBKUX HETPYOBIX MPU BOCIPOM3BEICHUH N3YYEHHOTO MaTeprana,
HE3HAYUTEIbHOE HECOOI0ICHIE OCHOBHBIX MPAaBHJI KYJIBTYPBl YCTHOHM peyH.

3 41% -
64%
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

3HaHNE U YCBOEHHE MaTepHaia Ha ypOBHE HIKE MUHUMAIIBHBIX TPeOOBaHUN
IIPOrpaMMBl, OTENbHBIC IPEICTABICHUS 00 U3y4eHHOM Martepuaine. OTcyTcTBue
yMeHH paboTaTh Ha YPOBHE BOCIIPOM3BECHS, 3aTPYIHEHHS IIPH OTBETAaxX Ha
CTaHIapTHBIE BOMPOCHL. Hann4ne HeCKOIbKUX TpyOBIX OMUOO0K, OOIBLIOro Yyhcaa
HETpyObIX IPH BOCIIPOM3BEACHUH N3yUYE€HHOTO MaTepHaia, 3HauuTeIbHOEe
HEeCcOOII0/IEHHEe OCHOBHBIX IPAaBUJI KYJIBTYPHl YCTHOM pPeyH.

2 40% u
MeHee
40%

Pemenue 3agau
(3amanmii)

OOyuaromuiics AeMOHCTPUPYET IPaMOTHOE PEIeHUe BCeX 3a/ad, UCIOIb30BaHUE
MPaBUIBHBIX METOAOB PEIICHHs IPYU HE3HAYUTEIBHBIX BEIYUCIUTEIBHBIX MOTPELTHOCTAX
(apudmeTHUeCKUX OMHUOKaX);

[IpomeMOHCTPUPOBAHO UCIIONH30BAHUE TPABIIIEHBIX METOAOB IIPH PEUICHUH 3a71a9 IIPU
HaJMYHUH CYIIECTBEHHBIX OIMMOOK B 1-2 13 HUX;

OOy4aromuics UCTIONB3YET BEPHBIE METO/IBI PELICHUS], HO PABHWIIbHBIE OTBETHI B
OOJBIIMHCTBE CiIy4aeB (B TOM YHCIIE W3-32 apU(QMETHIECKIX OMMO0K) OTCYTCTBYIOT;

OO0yuyaromyMcs MCIIONb30BaHbl HEBEPHBIE METO/IbI PEIIEHUS, OTCYTCTBYIOT BEPHBIE
OTBETHL.

IIpesenTanus

[Ipe3eHTanusi BBINONHEHA MOJIHOCTHIO. HeT OmMOOK B JIOTHYECKUX PACCYXKICHHSX.
Bo3MOXHO HajnuuMe OXHOW HETOYHOCTH WM ONMCKU, HE SIBJISIOLIMECS CIEACTBHUEM
HE3HAHWS WM HENMOHWMAaHUs y4eOHoro marepuana. OOydJarommiics TMOKas3ajl TTOJHBIA
00beM 3HaHWH, yMEHUH, HABHIKOB B OCBOCHMH NPOHAECHHBIX TEM M NPUMEHEHHE UX Ha
IIPaKTHUKE.

[Ipe3eHTrarns BBIOJHEHA IOJHOCTHIO, HO TE€Ma PacKpbhiTa HemoctarouHo. JlomyiieHa
0JIHA OITMOKA MJIM JIBA-TPH HEA0YETA.

Hpe3eHTauH5{ BBIIIOJIHCEHA AOCTATOYHO IIOJIHO. ﬂOHyH_[eHLI Ooiee OJHOM OIIHMOKU WIIN
Ooree ABYX-TPCX HCJOYCTOB.

[IpesenTarus BHITOIIHEHA HE MTOIHOCTHIO. J{OMyIIeHbI TpyOble OIHOKH.

3a,Z[aHI/I$I 10 TEMC NPAKTUYICCKOTO 3aHATHUSA HC BBIIIOJTHCHEI.
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5.3. IIpomexyTouHas arTecTauus:

DopmMa IPOMEKYTOYHOM
arrecTanuu

TunoBble KOHTPOJIbHBIE 32JaHUS M HHBIE MATEPHAIbI
JJIS1 NPOBe/IeHUs] MIPOMEKYTOYHOM aTTeCTaluM:

3auer
B NHCBMEHHOW  QopMme 10
oneram

1. TpaguuuoHHBIE ¥ HETPAJUIIMOHHBIE ICTOYHUKH YHEPTUH. 2. 3amachl ¥ JUHAMHKA [TOTPEOICHIS SHEPTOPECYPCOB,
nonuTuka Poccun B 061acT HETPaAULIUOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEpruU. 3. OCHOBHBIE OOBEKTEHI
HETpaauLIMOHHOM sHepreTuku Poccun. 4. MHTEHCUBHOCTH COTHEYHOIO M3NMydeHUsd. 5. QOTORNIEKTpUUYECKUE CBOMUCTBA P-N
nepexona. 6. BompT-amriepHast XxapakTepHCTHKA COTHEUHOTO AeMeHTa. 7. KOHCTpyKIuu 1 MaTepraibl COTHEYHBIX
anemenToB. §. Knaccudukanus n ocHOBHBIE dyieMeHTHI refnocucteM. 9. KonuenTpupyromme renuonpueMauku.  10.
[Tnockue conneunsie koyutekTopel. 11. Conneunsie abcopOeprl.  12. DHepreTudeckuii OanaHC TEIIOBOTO

akkymymsatopa. 13. Kimaccndukamus akkyMmyasaTopoB temia. 14, CHCTeMBl akKyMyJIUPOBaHUS TEIIOBOM dHepruu. 15.
TemnoBoe akKyMyIupOBaHHUE IS COTHEYHOTO 000TpeBa M oXJaxaeHus nomemeHuil. 16. [Iponcxoxnenue BeTpa, BETPOBbIE
30HbI Poccun. 17. Knaccudukauus Berpoasurareneii mo npuHUumy padotsl. 18. Pabora moBepXHOCTH MpH ACHCTBUM Ha
Hee cuiIbl BeTpa. 19. PabGorta BeTpoBoro koineca Kpsuibdatoro Berpoasurareis. 20. [Torsatue maeansHOTO BeTpsika. 21.
Knaccuueckas teopust uaeanbHoro Betpsika. 22. [Torepu BeTpsiHbIX nBurateneit. 23. TeruioBoit pesxuM 3eMHOU KOpbl. 24,
[TonzemHbIe TepManmbHBIE BOJBI (THAPOTEPMBI). 25. 3amachl U pacnpoCTpaHEHNE TEPMAIBHBIX BOJ. 26. OCHOBBI TOCTPOEHUS
CXEeM U BBIOOpa 000pYAOBaHHS T€OTEPMaIbHBIX CUCTEM TEII0-CHAOKeHUsA. 27. OTKPBIThIE CUCTEMBI T€OTEPMaILHOTO
TerocHaOxeHus1. 28. 3aKpbIThIE CUCTEMBI T€0TEPMaIBHOrO TeriocHatkeHus. 29. beccauBHas cucTteMa reoTepMalbHOTO
teriocHaOxeHust.  30. Cucrema reoTepMaibHOIO TEIIOCHA0KEHHUS ¢ TeIIOBbIMU Hacocamu. 3 1. KomrekcHas cuctema
reoTepMajbHOTO TerocHa0xenus. 32. bananc Bo30OHOBIseMol 3Heprun okeaHa. 33. OCHOBBI MpeoOpa3oBaHus SHEPTUU
BosiH. 34. IlpeoOpazoBarenu 3HEpruy BOJIH, OTCIIEKHBatomye npodunb BoaHbl. 35. IlpeoOpa3zoBarenu 3Hepruy BOJH,
HCITOJIB3YIOIIIHE YHEPTHIO KOJICOTIOIIETOCS BOASHOTO cToiI0a. 36. O0mme cBeneHns 00 HCIIOh30BAaHUN YHEPTHH

npuauBOB  37. MOIIHOCTh MPUIMBHBIX TEYEHUH U IPMIIMBHOTO MoabeMa Boasl  38. Mcronp30BaHue SHEPTHH OKEAHCKUX
tedeHnid 39. O0mas xapaKTepUCTHKA YCTPOWCTB IJIsl UCTIONh30BAHUS SHEPTHH OKeaHCKUX TeueHnd 40. Pecypchl TeroBoit
sHepruum okeana. 41. Cxema OTOC, paboraromieii 1mo 3aMkHyTOMY uKiry. 42. Cxema OTOC, paboTaromiei Mo OTKPEITOMY
nukny. 43. Mcnonb3oBaHue nepenajaa Temneparyp okeaH-atMmocdepa. 44. [Ipsmoe nmpeodOpa3oBaHKUEe TEIUIOBOM YHEPTHU B
anekTpuueckyto. 45. IlpoGiema B3auMOACHCTBUS SHEPIeTUKH U KOJIOTUH. 46. DKOJIOTHUECKUE MOCIECTBUS PA3BUTHS
COJIHEYHOMU 3HepreTuku. 47. BausHue BeTpOIHEPreTUKH Ha MPUPOAHYIO cpeny. 48. Bo3MOXKHbBIE SKOJIOTHYECKHE
nposienerus ['eoTOC. 49. Dkonoruyeckue MocieCTBHS UCIOIB30BAaHMS dHEPTHH okeaHa. 50. Dxomorudeckas
XapaKkTepPUCTUKA UCIOIb30BaHUA OMOIHEPIeTHIECKUX YCTAaHOBOK.

5.4. Kpurepuu, mKajibl OLEHUBAHUS MPOMEKYTOUYHOM aTTecTalluu Y4eOHOU JUCIIUTUIUHBIL:
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DopmMa IPOMEKYTOYHOM

IIIxanabl oleHUBAHUA

aTTecTAuN
HaumeHoBaHMe OLIEHOYHOTO L BUE PHHIGUE H 100-6 sTué
AJIJIbHadA ATHOAJIJIbHAA
cpeacrea CucremMa CucremMa
3ader: OO0yuaromuiicst 3HA€T OCHOBHBIC OTIPE/ICIICHHUS, TTOCIICIOBATEIICH B 3a4TEHO
B IUCEMEHHOM (hopMe 1o Ouieram W3JI0KEHUH MaTepHaia, IEMOHCTPUPYeET 0a30Bble 3HAHUS TUCLUIUINHEI,
BIIa/ieeT HEOOXOAMMBIMH YMEHUSIMHU M HABBIKAMH TIPU BBITTOTHEHUH
MPAKTUYECKHUX 3aJaHUH.
OO0yyaroIuiicss He 3HaeT OCHOBHBIX ONPEACICHHI, HEITOCIICIOBATEIICH U HE 3aYTE€HO

COMBYMB B U3JI0KCHUH MaTepuaa, He 00Ja/1aeT ONpe/IeIIeHHOW CUCTEMOM
3HAHWH M0 AUCITUIUINHE, HE B TIOJTHOW Mepe BIaaeeT HeoOXOIMMBIMU
YMEHHUSIMH Y HaBBIKAMU TIPH BBITOJTHCHUH NMPAKTUYECKUX 3aJJaHUH.
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5.5. Cucrema OLEHHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJIS U TPOMEKYTOUHOM

aTTECTAlNU.

OI_ICHKa 110 JUCHUIIIMHEC BBICTABJIACTCA O6y‘IaIOIJ_ICMYC$I C y‘léTOM PE3yJIbTaTOB TCKYH_Ieﬁ u

IIPOMEKYTOYHON aTTECTALUN.

®opMa KOHTPOJIsI

100-0anbHas cucrema

IIaTnéannbLHAs cHCTEMA

Texkymmii KOHTPOJIb (3UMHSAA ceccust
(kype 4)):

(A3 (temsr 1.2, 1.3))

- ycTHbIi onpoc (pasaen 1-3) 2-5
- TecTupoBaHue (TeMbI 1.2) 2-5
- KOHTpOJBbHAs pabdota (Temsl 1.2, 1.3, 2-5
2.1,31,3.2)

- pedepar (pasmen 1-3) 2-5
- UJ13 (tema 3.2) 2-5
[MpomexyTo4Hast aTTeCTAIHSI 2-5

Hroro 3umusia ceccusi (kypc 4)
(HerpagnuuonHsle U
B0300HOBJIIeMble HCTOUHUKH
JHEpPruu)

Texymmii KOHTPOJIb (JIeTHsist ceccus
(kypc 4)):

- ycTHBIN onpoc (pazaen 4)

3a4TE€HO / HE 3aYTEHO

- KOHTpOJIbHAs paboTa (pasnen 4)

3a4TE€HO / HE 3aUTEHO

- pedbepar (paszzmen 4)

3a4TE€HO / HE 3aYTEHO

Hroro sernsis ceccusi (Kypce 4)
(HeTpaguuuoHHbIE H
BO300HOBJIsSIEMbIe HCTOYHUKH
IHEepPrHuN)

3aueT

3a4TEHO / HE 3aYTEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus nporpamMmbl  IpCAYyCMATpHUBACT HUCIIOJIB30BAHUC B IIPOLECCE

CJIEIyIOIIMX 00pa30BaTEeIbHBIX TEXHOJIOTH:

— IIPOCKTHAA NCATCIBHOCTD,

— IMPOBCACHUEC MHTCPAKTUBHBIX JICKIIPIﬁ;

— TIPYNIOBBIX IUCKYCCHUH;

— TOHUCK ¥ 00paboTka MHPOPMAIINK C UCTIONB30BaHueM ceTu HTepHeT;
— JUCTAHIIMOHHBIC 00pa30BaTeNIbHBIC TEXHOJIOTHUH,
— TMPUMEHEHHE JICKTPOHHOTO O0YICHHS,

— TMPOCMOTP yUeOHBIX (PUIEMOB C X TOCIEAYIOUIIM aHATTU30M;

— HCIIOJIb30BAaHME Ha JICKIIMOHHBIX 3aHATHUSAX BHICOMATEPUAIIOB ¥ HATJISITHBIX TTOCOOHIA;
— CaMOCTOsTENIbHAs paboTa B CUCTEME KOMITBIOTEPHOTO TECTHPOBAHUSI.

7. INPAKTUYECKASA IOAI'OTOBKA

[IpakTrdeckast IOArOTOBKA B paMKax y4eOHOH MUCHUIUIMHBI PEANn3yeTCs TPU MPOBEACHUN
MPAaKTUYECKUX 3aHATUM, MPaKTUKyMOB, JJAOOPATOPHBIX PabOT M HMHBIX AHAJOIMYHBIX BHUIOB

o0Oy4deHus
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y4eOHOU MAeATEeNbHOCTH, NPEAyCMATPHUBAIONINX Yy4YacTHE OOYyYaroIIUXCS B BBINOJIHCHUU
OTAEIbHBIX AJIEMEHTOB Pa0OT, CBSI3aHHBIX C Oyay1iel npodeccuoHaIbHOM 1€ TeTbHOCTHIO.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIs JIMIY C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbS

I[Ipn oOyyeHWHM JHUI] C OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 370POBbSI M WHBAIUIOB
UCIOJNIB3YIOTCS TIOJXObI, CIIOCOOCTBYIONIME CO3IaHHI0 Oe30apbepHOil 00pa3oBaTENBbHON Cpeabl:
TexHoJMOruM AuddepeHunanu 1 UHIUBUIYaTbHOTO O0ydYeHUs, TPUMEHEHUE COOTBETCTBYIOLINX
METOJIMK [0 paboTe ¢ UWHBAIMIAMHU, HCIOIb30BAaHUE CPEACTB JIUCTAHIIMOHHOTO OOIICHHUS,
MIPOBE/ICHUE JOMOJHUTEIbHBIX WHJMBUAYAJIbHBIX KOHCYJbTALUNA MO H3y4YaeMbIM TEOPETUUYECKUM
BOIIPOCAM U IPAKTUYECKUM 3aHATHUAM, OKAa3aHUE MOMOILIM NPHU MOATOTOBKE K IMPOMEKYTOUHOU
aTTECTALIUU.

[Ipn HeobxoauMocTH paboyas mporpamma JAMCHUIUIMHBI MOXKET ObITh aJalnTUpOBaHa Ui
obecrieueHns 00pa30BaTEIHHOTO MPOIIECCa JIMLAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/10POBBS, B
TOM YHUCJIE JUIS JUCTAHIIMOHHOTO O0YyYeHHUS.

VY4eOHBIE W KOHTPOJBHO-U3MEpPUTENbHBIE MaTepUalbl NPEACTABIAIOTCT B (opMmax,
JOCTYIHBIX JUJISl U3yYEHUsS! CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTeNbHBIMU MOTPEOHOCTAMU C YUETOM
HO30JIOTUYECKUX TPy HHBAIU/IOB:

Jns moAroToBKM K OTBETY Ha IMPAKTHYECKOM 3aHSATUHU, CTYJEHTaM C OrPAHHUYEHHBIMU
BO3MOXKHOCTSIMHU 3[I0pOBBSI CPEJIHEE BPEMS YBEJIMYUBAECTCS 110 CPABHEHHUIO CO CPEAHUM BPEMEHEM
MOJITOTOBKU OOBIYHOTO CTYJCHTA.

JUig CTYZEHTOB C HHBAJIMJHOCTBIO WM C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/10pPOBbS
dbopMa mpoBeAeHHS TEKyLIel M NPOMEXKYTOYHOM aTTeCTAllMd YCTAHABIMBACTCS C YYETOM
WH/IMBUAYAIbHBIX TICUX0(HU3HYECKNX 0cOOeHHOCTEH (YCTHO, MMCHbMEHHO Ha OyMare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (pOpME TeCTUPOBAHUS U T.IL.).

[IpomexyTouHas arrecTanus MO0 AMCLUIIMHE MOXET MPOBOAMTHCS B HECKOJIBKO 3TaIlOB B
dbopMe pyOeKHOTO KOHTPOJIS MO 3aBEPUICHUIO W3YYEHHs OTAEIbHBIX TEeM AUCHUIUIMHBL. [Ipum
HEOOXOJUMOCTU CTYACHTY NPEAOCTaBISIETCS JOMOJHUTEIBHOE BpeMs JJisl MOATOTOBKM OTBETa Ha
3a4eTe WU SK3aMEHeE.

g ocymiecTBiaeHHUs] NPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTU U IMPOMEKYTOUHOU
aTTecTallid OOyYaroluXcs CO3AAl0TCs, MpU HEOoOXOAUMOCTH, (OHIBI OICHOYHBIX CPENCTB,
aJanTUPOBAHHBIE JJIs JIUL] C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3/10POBbsI M MO3BOJISIOLINE OLICHUTh
JTOCTHKEHHE MMM 3alUIaHMPOBAHHBIX B OCHOBHOI 00pa3oBaTeNbHOM MporpamMme pe3ybTaToB
o0yuYeHHsT ¥ YpOBEHb COPMHPOBAHHOCTH BCEX KOMIETEHIMH, 3asBIEHHBIX B 00pa3oBaTEIbHON
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

XapakTepuCTUKa MaTepUaIbHO-TEXHUUYECKOT0 00ECIeUeHHs AUCLUIUIMHBI COCTaBIISIETCs B
cooTtBeTcTBUM ¢ TpeboBaHusiMu OI'OC BO.

MaTepI/IaJII)HO-TeXHI/I‘-IGCKOG obecneucHue JUCHOUIJIMHBI TTPU 06y‘-IeHI/II/I C UCIIOJIB30BaHHECM
TPpaAUIUOHHBIX TEXHOJIOTHI O6y‘leHI/I${.

HaumeHoBaHue y4eOHBIX Ay UTOPHI,
J1a060paTopHii, MACTEPCKUX, OMOJINOTEK,
CIOPT3aJI0B, IOMelLIeH’ii 11 XpaHeH!s ’
NPOPUIAKTHYECKOT0 00CIyKUBAHUA Y1eOHOT0
000py10BaHNs U T.II.

OcHaleHHOCTh Y4eOHBIX ayAUTOPHUi, 1a0opaTopui,
MAacCTepPCKHX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
NOMelleHH i 11 XpaHeHus U NPOQUIAKTHYECKOT0
00CTy:KHBaHUS y1eOHOT0 000py10BAHUS U T.II.

115419, r. MockBa, ya. Jlonckas, a. 39, ctp. 4

ayIUTOPHUHU JUIS TIPOBEACHUS 3aHATUI KOMIUIEKT y4eOHOU MeOem,
JICKIIMOHHOTO THIIA TEXHUUECKUE CPEICTBA O0YUCHHUSI, CITyKAIIUE IS
TIpEACTABICHAS YIeOHOH HHMOpMAITHK OOJTBITION
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HaumeHoBaHue y4eOHBIX Ay IUTOPHI,
J1a0opaTopuii, MaCTEPCKUX, OMOJINOTEK,
CIOPT3aJI0B, IOMeLIeHHii 115 XpaHeH!sI 1
NpoPUIAKTHIECKOT0 00CTyKUBAHUS YI€OHOTO
000pyaA0oBaHuUs M T.IL

OcHalIeHHOCTh Y4eOHBIX ayAUTOPHUid, 1a0opaTopuii,
MAaCTepPCKHX, 0MOJINOTEK, CHOPTHBHBIX 32J10B,
TNOMelleHH i 11 XpaHeHUs U NPOQUIAKTHYECKOT0
00CTy:KHBaHUS y1eOHOT0 000PyI0BAHUS U T.II.

ayJUTOPHUH:

— HOYTOYK;
— TPOEKTOp,
— DJKpaH

ayJIUTOPHUU JUIA IPOBEACHUS 3aHATUI
CEMHHAPCKOTr0 TUIIA, TPYIIOBBIX U
WHANBHTYy aTbHBIX KOHCYJBTAINNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTaluy, 1o

KOMILJIEKT y4eOHOU MebenH,

TEXHUUYECKHUE CPEACTBA 00YUEHUs, CIIy>KaIlue IS
MIpeaCTaBIeHUs yueOHOM nH(pOpMAITH OOIBIION
ayJIUTOPHH:

NPaKTUYECKOHN MMOJIrOTOBKE, IPYIIOBBIX U — HOYTOYK;
WHMBHIYaJIbHBIX KOHCYJIbTAINI — IPOEKTOP,
— 9KpaH

IMoMemeHnust 115l CAMOCTOSITEJILHOW PAdOTHI
00y4aoImmnXxcs

OcHalEeHHOCTh MOMEIeHNH VISl CAMOCTOSITEILHOM
padoThI 00y4aOIIMXCS

Aynautopus sl CaMOCTOSTEIBHON paboTh
CTyJeHTa, a. 6315

— KOMIIBIOTE€pHAasA TCXHHUKA,
INOAKITHYCHHEC K CCTH «I/IHTepHeT»

119071, r. Mocksa, yia. M. Kaay:xkckas, a. 1, cTp. 3

YuranbHbI 3a]1 OMOIHOTEKHU

— KOMIIBIOTEpHAaA TCXHHUKA,
— TIOOKJIIFOYCHUEC K CCTHU <<I/IHTepHeT»

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrieueHue yqe6Hoﬁ JAUCIUITIINHBI

HCITIOJIb30BAHHUEM BJICKTPOHHOI'O 06y‘~IeHI/I$I N AUCTAaHIIMOHHBIX 06p330BaTCJ'IBHI>IX TEXHOJIOTH.

Heo6xonumoe o6opyaoBaHne IMapameTpbl

Texnuueckue TpeﬁoBamm

[lepconanbhsiii komneioTep/ | Beb6-Opaysep

HOYTOYK/TITaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunnexc.bpaysep 19.3
MI/IKI)O(I)OH, OHCpaL{I/IOHHaﬂ cucreMma Bepcm[ mporpaMMHOTO obecrieueHys He HUXKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierray, Linux
JocTyn B ceTh MHTEpHET Beb-kamepa 640x480, 15 kagpos/c

Mukpodon 0601

JuHamuku (KOJIOHKY WK | JIFOObIE

HaYITHUKH)

Certs (MHTEPHET)

[TocTostHAAs ckopocTh HE MeHee 192 xbut/c

TexHonornueckoe o00€CHEeUYeHUe pealnu3aluyd HPOrpaMMbI/MOIYJSl OCYLIECTBISIETCA C
JJIEKTPOHHOU

HCIIOJIb30BaHUEM
YHUBEPCUTETA.

9JICMCHTOB

UH(POPMALIMOHHO-00pa30BaTeIbHOM

npu  oOydyeHuu C

BCpCI/ISI nporpaMMHOTO oOecrieueHUs He HIDKE:

cpensbl
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10. YYEBHO-METOJIUYECKOE U HH®OOPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCITATLIAHBI

Bux m3nanust A;]pec caiita 9bC KoauuecTBO
Ne T'on HMJIM 3JIEKTPOHHOI'0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaHUA (y4eOHuK, YII, HN3nateabcTBO -
mn MII u ) N3aaHus (3anonnaemca 0na u30aHuUll 6 oudImoTeKe
AP- 91EKMPOHHOM 8Ude) Yuusepcurera
9.1 OcHoBHas AUTEPATYpa, B TOM YHCIIE DIICKTPOHHBIC H3IaHUS
1 Kmaxun ., | Herpammonsse " M: PT'Y um. A.H.
BO300HOBJIsIEMbIE UCTOYHMKH | YueOHoe mocobue 2017 -
Mapnap H.M. Kocsiruna
SHEPHUU
2 Paguenko P. B.,
Moxkpymus A. C., . . https://urait.ru/viewer/obschaya-
Tromemna B. B. ; mox Obuwas suepreTuka: BOIOPOA B Y4ebHOE mocobue M: 000 . 2023 energetika-vodorod-v-energetike- -
SHEPreTHKe «MznparensctBo FOpaiiT»
Hay4. penl. 492147
Illexnenna C.E.
3 Y4ebHoe mocobue
Paukos M.1O. Ou3nyecKrue OCHOBBI U3MEPEHHA Ao M: 000 . 2023 https://u_r alt'rU/V.Iewer/flzmheSk'e_ -
akagemudeckoro | «M3marenbctBo FOpaiim» osnovy-izmereniy-513713
OaxayaBpuaTa
4
Anexcees I'. B., https://urait.ru/book/mehanika-
bonpapesa M. B., M: OO0 ! .. .
MexaHuKa XKHJKOCTH U ra3a YuebHoe nocodue . 2023 zhidkosti-i-gaza-virtualnyy- -
bpunenko U. 1., «M3patenscTBO FOpaiT laboratornvv-praktikum-516992
[Mamkun A. W. WP
> Kvatos B.A RT— . Z;I:SII:H:; HM M: 000 2023 https://urait.ru/viewer/gidravlika- )
A o P P CH}(I) A «M3narenscTBO FOpaiT» 511258
6 T eILI0TeX HIKA 1 SHEPIOCHIOBO VaeGHIK IS https://urait.ru/viewer/teplotehnika-i-
. P A M: OO0 energosilovoe-oborudovanie-
Beictpunxuii I'.®. 000pynoBaHNE MPOMBIIICHHBIX aKaJeMUYECKOT0 . 2023 A -
HpeATpusTHil Gaxanasprara «MznarensctBo FOpaiit» promyshlennyh-predpriyatiy-
P 512922#page/1
7 https://urait.ru/viewer/chislennye-
Konsnosa 9.M., qHCHeHHL£€ METOJIBI PEIICHHS VYueOHuk st M: 000 metody-resheniya-uravneniy-
Cxkmuko A.C., KeHca | ypaBHEHHI MaTeMaTHIECKOM aKaJIeMIIECKOTO . 2023 - S -
«U3narensctBo FOpaiit» matematicheskoy-fiziki-i-himii-
A.B. (U3NKA U XUMHAN OakanmaBpuaTa
515187
8 Ilapnap H.M., YuebHoe mocodue | M.: PI'BOY BO «PT'Y 2022 4 mr.

Herpaauunonssle u
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Kmaxun JIL.U. BO300HOBIISIEMBIC HCTOUHUKH uM. A.H. Koceiruna
sHeprun. COOpHUK 33134 U
MIPUMEPOB (TECTOB)
9.2 JlomomHATENbHAS IUTEPATYPA, B TOM YUCIIE IIEKTPOHHBIC U3aHHS
1 M: 000 https://urait.ru/viewer/fizika-
Jlotos K. B. ®du3nKa CIUIONIHBIX Cpell VYuebHoe nocodue snarenserso Opaiim 2023 sploshnyh-sred-494788#page/1
2 VueOHUK U
Emries B.T., | CenbCckoX03sICTBEHHAS TPaKTHKYM IJIST M: 000 2023 https://urait.ru/viewer/selskohozyayst
Mumyctus E.H. MHUKPOOHOIOTHS akagemudeckoro | «Mszmarenpctso FOpaiit» vennaya-mikrobiologiya-513921
OaxayaBpuaTa
3 YueOHUK u
Emues B. T., MPaKTHKYM IS M: 000 https://urait.ru/viewer/mikrobiologiya
Mumyctun E. H. MumpoGronorn akagemuyeckoro | «MzmarensctBo FOpaiit» 2023 -510779
OakasaBpuaTa
4 DNeKTPOIHEPTreTHIECKHE VuebHoe nocobue . https://urait.ru/viewer/elektroenergeti
M: 000 A S
Kimmmosa I'.H. CHCTEMBI B CETH. JUTS IPUKIIJAHOTO «Wsnarenserso Opaiis 2023 cheskie-sistemy-i-seti-
DHeprocbepekenne OakanaBpuaTa A p energosberezhenie-490263
5 Asuenko O. B., DuU3UKO-XUMHYECKOE https://urait.ru/viewer/fiziko-
M: 000 e . .
Uynnuenxo K. B., MO/JIETMPOBAHUE MUHEPAIBHBIX Mownorpadus satennerso IOpaiin 2023 himicheskoe-modelirovanie-
Aunexcanmpos U. A. CHCTEM A p mineralnyh-sistem-517049
6 . y . . .
Kssmos K.I'., T'yces IazocHab)eHue: YCTPOUCTBO M: 000 https.//uralt.rl_JIV|ewer/gaz_osnabzhen|
9KCILTyaTaIs Ta30BOTO VueOHuK . 2023 e-ustroystvo-i-ekspluataciya-
B.E. . «M3marenscTBO FOpaiiT
X03sHCTBA gazovogo-hozyaystva-516338
! Kapakessn B.1 O4uCTHBIE COOPYIKEHUS I ZII(I"?I/?II: H;I( HJI}I M: 000 2023 https://urait.ru/book/ochistnye-
p o py p CH}(I) A «HznarenscTBo IOpaiit» sooruzheniya-v-2-ch-chast-1-512858
9.3 Meroauueckre MaTepuabl (yKa3aHus, PEKOMEH/IAIIUH [T0 OCBOCHUIO TUCHUILIMHBI aBTOopoB PI'Y um. A. H. Koceiruna)
1 Kmakua JLU., | Pacuer pexyrepaTHBHBIX Meroauyeckue M.:MIYJIT 2016 http://znanium.com/bookread2.php?b
[Mapnap H.M. TEII000OMEHHUKOB YKa3aHUs B 00k=792181
2 CucreMbl OTOTIIEHHUS, MeToanuecKie
Mapkosa K.A. BEHTWIALUH U A M.MI'VAT 2015
yKa3aHUs
KOHAWIIMOHWPOBAHUS.
3 Kmakun JL.U., | Pacuer u BBIOOp Kasopudepos Metoauueckue M.MI'TY um. 2015
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11.1. Pecypchl 31eKTPOHHOM OUOINOTEKH, MH(POPMAIIMOHHO-CITPABOYHBIE CHCTEMBI

1 ipodeccHOHaNbHbIE 0a3bl TaHHBIX:

Cpok
Ne Ile Homep u Hapraep mo ) JIeHCTB
puo aara IIpexmer norosopa CcblIKa Ha 3J1eKTPOHHBIN pecype Hs
111 J0TOBOPY
a JI0roBOpa JIOTOBO
pa
[Mpunoxenne | O npenocTaBIeHUH PIIHA basa nanneix The Wiley Journals JeiicT
1k JOCTyna K Databas (rinyOuna gocrymna: 2019 r. | yer o
1 202 | nmuceMy 3JIEKTPOHHBIM -2022r.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 .
07.04.2023 1.
Ne 574
PITHN O nmpenocraBiIeHUU PITHN Basa nanneix Springer Materials: JeticT
202 Nudopmanmo | moctymna k 6azam https://materials.springer.com/ yer 1o
2. 3 HHOE ITMCHMO TAHHBIX U31aTEIHCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O mpenocTaBiIeHUN PIIHU basa ganneix Springer Nature JleticTB
202 Nupopmanmo | mocryna K 6azam Protocols and Methods: yer 1o
3. 3 HHOE TIMCbMO | JAAHHBIX M3]IaTeIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 ot Springer Nature m/sources/springer-protocols 023r.
29.12.2022
PILIHA O mpenocTaBiIeHrH PIIHU https://www.orbit.com/ JleiicTB
Wndopmanmo | mocryna K yerT 1o
4. 202 HHOE TIICEMO | DJICKT 30.06.2
3 POHHBIM .06.
No 1955 ot pecypcam Questel SAS 023 r.
30.12.2022
PIIHA O mpenocTaBieHrN PITHU https://www.ccdc.cam.ac.uk/ JleiicT
WNudopmanno | mocryma k 6aze yeT 1o
5 202 | HHOE MHUCHEMO Ia"HHbeIX KoManuu The 31.12.2
13 Ne 1956 or Cambridge 023 1.
30.12.2022 Crystallographic Data
Center
202 | Hdorosop O npenocraBieHUH 000 https://e.lanbook.com/ Ieticts
6 3/2 | NeIlJI-02- IIpaBa UCTIOIH30BAHUS «HM3paTenscT yer Ji0
" | 024 | 4/18-01.22 or | mporpaMMHOro BO Jlanb» 17.02.2
07.02.2023 r. | obecnedeHus 024 r.
202 | Jorosop O npenocTaBieHUN 000 JleticT
2/2 | Ne 494 56¢ ot | mocrymna k OBC «BHAHNY . . €T J0
7 023 | 12.10.2022 r. Znan}ilum.com M» https://znanium.com/ }1/2.10.2
023 r.
202 | dorosop O mpenocTaBieHrN 000 https://urait.ru/ JleiicT
2/2 | Ne 450-22 E- JOCTyMa K «ONEeKTPOHH yeT 10
8. | 023 | 44-5 ot 00pa3oBaTeNbHOM oe 14.10.2
05.10.2022r. | miardopme «FOPAMT» | usnarenscrs 023 r.
o OPAWT»
202 | Jlunensuonus! | O npenocTaBICHUM 000 HOBb https://www.elibrary.ru/ JleiicTB
2/2 | i noroBop JOCTyTIa K yer Ji0
023 | SCIENCE MH()OPMAINOHHO- 25.05.2
INDEX AHATUTHYCCKON 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BKJII04E€HHOTO
25.05.2022 r. | B Hay4HBIH
WH(OPMAIMOHHBIH
pecype

eLIBRARY.RU)
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202 | dorosop O mpenocTaBieHrn 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne52-22-EIl- | mpaBa ucnons3oBanus | «M3maTenscr yeT 1o
023 | 223-5Por MIPOrPaMMHOTO B0 Jlanb» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlomomHUTENh | MPEIOCTaBICHUN
10. HOE JOCTYTIA K pa3esiamMm
corJialleHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EII-
223-5P or
18.02.2022 1.
[punoxenne | O mpemgocTaBIeHUN PIUHU basa nannpix The Wiley Journals Pecypc
1k JOCTyIIa K Databas (rmy6una moctyma: 2023 Geccpo
1 202 | mucemy 3JIEKTPOHHBIM r.) YHBIH
| 3 | PIIHA or pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 1.
Ne 574
[Ipunoxenue O npenocraBieHUN PIIHAN Baza nanneix Nature journals (Tof Pecypc
1 JocTyna K n3nanns — 2023 1. - TeMaTHUecKas beccpo
K ITUCHMY coJepkaHmIo 0a3 komtekist Physical Sciences & YHBII
PITHU ot IAHHBIX U31aTEJILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12, Ne 1950 Bbaza mannbix Springer Journals
3
(rox m3ganus — 2023 r.-
TeMaTHyeckue komekrmu Physical
Sciences & Engineering Package) :
https://link.springer.com/
[Ipunoxenue O npenocTaBneHUN PIIHU Basa nannbix Springer Journals Pecypc
1 JOCTyTIa K (ron m3nanust — 2023 r.- Geccpo
K MUCHbMY coliepkaHuio 6a3 TeEMaTH4ecKas KojureKus Social YHBIH
PIIHU ot JAHHBIX M31aTelIbCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza manneix Nature Journals -
3 ;
Palgrave Macmillan (ron m3manus —
2023 r. TeMaTHYeCKON KOJICKITUH
Social Sciences Package)
https://www.nature.com/
[punoxenne | O mpemgocTaBIeHUN PIOHU baza nanneix Nature journals, Pecypc
1 JI0CTyTIa K Academic journals, Scientific 6eccpo
K TUCBbMY coaepkanuio 6a3 American (rox n3ganus — 2023 1.) YHBIA
PIIHU ot MAHHBIX U31aTEILCTBA TEMAaTUYECKON KosuteKuuu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
baza ganneix Adis (rog u3ganus —
14 202 2023 r.) TeMaTUYECKOW KOJIIICKIIMH
13 Life Sciences Package
https://link.springer.com
Bbaza mannbix Springer Journals
(rox m3ganus — 2023 r.: -
TeMaTudeckas kojuiekuus Life
Sciences Package) :
https:/link.springer.com/
IMpunoxenne | O mpenocTaBaeHUH PIIHU eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMLEH3HOHHOTO Collections, rox uznanus - 2023, B | 6eccpo
15 202 | k muceMy JocTyna K T.4. BeINYIIEHHBIX B 2022 1. - YHBIN
' 3 | PLIHU ot COJICPIKAHMIO Oa3bl Temaruueckas Kosutekims Physical
29.12.2022 r. | maHHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):
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http://link.springer.com/

[Mpunoxenne | O mpemOCTaBICHUH POOU Baza qanneix Nature journals Pecypc
1 J0CTyTIa K kosteknmu Academic journals, Heccpo
K TUCHMY 3JIEKTPOHHBIM Scientific American, Palgrave YHBIN
202 PODU ot pecypcam Springer Macmillan (Beimycku 2022 1.):
16. 2 08.08.2022r. | Nature https:/www.nature.com/
Nel065) https://link.springer.com
basa mannbrx Springer Journals:
https://link.springer.com/
IIpunoxenne | O npesocTaBIeHUN POOU basza nanneix Springer Journals: Pecypc
1 JOCTyTIa K https://link.springer.com/ Geccpo
17. | 202 [ k macemy 3JIEKTPOHHBIM Baza nanueix Adis Journals YHBIN
| 2 |PDODUoT pecypcam Springer (Bbimyckm 2022 1.):
30.06.2022 r. | Nature https://link.springer.com/
Ne 910
[Mpunoxenne | O MpemOCTaBICHUH POOU Baza nanneix Nature journals Pecypc
1 JOCTyTIa K (BBIITyCKH beccpo
18 202 | x mucemy AIIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
' 2 | PO®U or pecypcam Springer Basza nanneix Springer Journals:
30.06.2022 r. | Nature https://link.springer.com/
Ne 909.
[Mpunoxenne | O MpemOCTaBICHUH POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIIEH3UOHHOIO Collections): Geccpo
K IHChMY JOCTyTIa K http://link.springer.com/ YHBIH
19. 202 | PODU or COIlepIKaHMIO 0a3bI
1 17.09.2021 r. | mamHBIX Springer
Ne 965 eBooks Collections
M3ATeNhCTBA Springer
Nature
[Mpunoxenne | O npenocTaBIeHUM PODOU basa nannbix Springer Journals (3a | Pecypc
Ne 2 k nucbMy | CyOJICLIEH3HOHHOTO 2019 r): https:/link.springer.com/ beccpo
20. 201 | POOU Ne 809 | mocryma K Basa nanneix Nature journals YHBIH
9 | 07 24.06.2019 | coxepxanuio 6a3 (BBITYCKH
T. JIAHHBIX U3/1aTEIIbCTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O npenocTaBiICHUU OI'BY PTG | http://H36.pd/ Pecypc
201 Ne 101/H3B/0 | mocryma k 6eccpo
21 486-m ot «HauuonanbHOU YHBIH
8 10
21.09.2018 r. | »IEKTPOHHOU
oubmmoreke» (HOB)
IMpunoxenne | O mpemoOCTaBICHAH POOU https://link.springer.com/ Pecypc
Ne2 x mncemy | poctyma x BJ{ https:/www.springerprotocols.com/ | 9¢¢cPo
PODU Ne 779 | usznarenncTsa _ _ YHBIN C
201 | 07 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. 162 | T (BbImycku 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamienne | O mpemoCTaBICHAH 000 http://www.polpred.com Pecypc
23. | &2 Ne 2014 ot nocryna k bJI CMU "TTOJIIPE/] beccpo
019 29.10.2016 1. C'l"[paBO‘{HI/IK YHBIN
H
Jorosop O npenocraBiICHUU OI'BY PI'b | http://H36.pd/ Pecypc
201 | Ne 101/HBB/0 | moctyma beccpo
24. | 5/2 | 486 ot «HanuonansHoM YHEIA
019 | 16.07.2015r. | syeKTpOHHOMH

OubIoTEKE)
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201 Cornamienne | O COTpyAHMYECTBE B HII http://www.neicon.ru/ Pecypc
25. | 3 Ne JIC-884- Koncopuuyme HBUKOH beccpo
' 019 2013 ot YHBIH
18.10.2013 1.
Junensuonno | O mpemocTaBIeHUH 000 http://www.elibrary.ru/ Pecypc
201 € CortallICHuc A0CTyla K ((HaIII/IOHaJ'II) 6GCCp0
Ne 8076 ot eLIBRARY.RU Has YHBIHA
26. | 3/2
20.02.2013 r. AIEKTPOHHAs
019 5
HOIMoTeKAa
» (HOB)
11.2. TlepedeHp MporpaMMHOTO OOECTICUCHUS
Nen/n{HanMeHoBaHMe JIMIIEH3UOHHOTO MPOTPAMMHOI0 PexBU3MTHI MOATBEPKAAIOIIET0
o0ecrieyeHnst NOKYMeHTa
1. \Windows 10 Pro, MS Office 2019 KkoHTpakT Ne 18-DA-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray mns 3Ds Max KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-9A-44-19 or 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 or 20.05.2019
7. CoreIDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 or 20.05.2019
0. Matlab+Simulink koHTpakT Ne 18-3A-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 or 20.05.2019
Lightroom, Hllustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11. |SolidWorks KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
12. [Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13.  [Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. [FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15.  [Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. [KOMIIAC-3d-V 18 KoHTpakT Ne 17-DA-44-19 or 14.05.2019
17. |Project Expert 7 Standart KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
18. |Anbr-DuHaHCH KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. |Anber-MHBect KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [[Iporpamma mist moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dwmanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020
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23. |Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-DA-44-21 or 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

24. |Mathcad Education - University Edition Subscription  [kouTpakT Ne 60-3A-44-21 ot 10.12.2021

25. |CoreIDRAW Graphics Suite 2021 Education License [kouTpakT Ne 60-3A-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service |[kontpakt Ne 60-DA-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [kouTpakt Ne 60-3A-44-21 ot 10.12.2021

29.  |Microsoft Windows 11 Pro KOHTpakKT Ne 60-DA-44-21 ot 10.12.2021
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JUCT YYETA OBHOBJEHHUM PABOYEH TIIPOIPAMMBI YUYEBHOU
JUCIUIIVINHBI

B paGouyio mnporpamMmy yueOHOM AMCUMIUIMHBI BHECEHBI H3MEHEHHUs/OOHOBICHHS U
YTBEPJK/ICHBI Ha 3aceJaHNH Kadeapsl:

Ne it

o/
00HOBJICHHA
PIIJT

XapakTep U3MeHeHHi/00HOBJIEHUIH
€ YKa3aHueM pasjesa

HOMep IIPOTOKOJIA
U 1aTa 3aceJaHus
kadenpsl




