MHMUHOBPHAYKHU POCCHUHA
(denepanbHoe rocyrapcrpeHHoe 00I:KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIEr0 00pPa30BaHUSA
«Huzkeropoackuii rocy1apcTBeHHbIM TEXHUYECKUI YHUBEPCUTET
umenu P.E. Anexceea» (HI'TY)

OO6pa3oBarenbHO-HAYYHBIH HHCTUTYT SIIEPHONU SHEPTETUKU U TEXHUYECKON (HU3UKU
uMenu akagemuka @.M. Mutenkosa (USADuT®)

e oot s YTBEPXIALO
/QW/I 8 CHCTEME 3NEKTPOHHOFO AOKYMEHTO060POTa
HITY um. P.E. Anexceesa I[HpeKTop I/IH9HT®
CBE/IEHUA O CEPTUOMKATE 3N M A H
Ceprudukar  4404fce58923b37224c84b574824622 Ve W €IrYaHOB
Bnageneu  MeawkwH Esrenvii MenHaabesny
[eiicteutenen ¢ 06.03.23 no 29.05.24 «2 1 » HIOH;{ 2023 1"

PABOYASA ITPOI'PAMMA JTUCHUIIINHBI

Bb1.5.19 «HeTpaguuuoHHble ¥ BO300HOBJIsIEeMble HCTOYHUKH YHEPTUU»

JJIS1 IOATOTOBKH 0aKaJlaBpoB

Hampasnenne nonroroBku:_ 13.03.01 «TemmodHepreTuka U TEIIOTEXHUKAY

(KO M HAaMEHOBAHHE HANPABJICHUS OATOTOBKH)

HanpasnenHocTs: TennoBEIe SICKTPUUECCKUES CTAHITHHI
(HanMeHOBaHWe TPOUIIS, IPOTPAMMBI MATUCTPATYPHI, CHIELUATN3AINH)
®dopma 00yueHus: Oo4YHast
(o4Hast, OYHO-3a04HAs, 3a0YHAs)
I'ox Hayama ITOATOTOBKH: 2022, 2023
Beimyckatomas kagenapa: ATC
(abbpeBuaTypa kadeapsr)

Kagenpa-pazpaboruuk:

(abbpeBuaTypa Kadeapor)

O0BbEM IUCIUIIINHBL: 108/3
(qacom/3.e.)
[IpomexyTouHast aTTecTanus: 3auer

(9K3aMeH, 3a4eT ¢ OIIEHKOM, 3a4€eT)

Pa3paborunk(u): Connnes JILH., K.T.H.

(®.1.0., yueHas CTereHb, y94eHOE 3BaHHE)



Pabouast mporpamMma IUCHUIUIHHBI pa3paboTaHa B COOTBETCTBUU ¢ DenepaibHBIM rocynap-
CTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BhIcIIero oopazoBanus (PI'OC BO 3++) no HampaBiieHHIO
noarotoBku 13.03.01"TemnosHepreTrka u TEIUIOTEXHUKA", YTBEPKICHHBIM MprUKazoM MuHOOpHAYKH
Poccun ot 28.02.2018 Ne 143 Ha ocHOBaHHMM Y4eOHBIX T1aHOB, MPUHATHIX YMC HI'TY
- mpotokoit 0T 20.04.2023 r. Ne 18 (st 2022 rona npuema);

- mpoTokoJ1 oT 25.05.2023 r. Ne 22 (st 2023 rona mpuema)

Pabouas nporpamma ogo0peHa Ha 3aceiaHuM Kapeapsl «ATOMHBIC U TEIUIOBBIE CTAHLIUN (IIPO-
TOKOJ OT « 13 » wmtonss 2023 1. Ne 7).

3aBenyronuit kadeapoit

«ATOMHBIE ¥ TEIUIOBBIE CTAHLIUUY, [.T.H., Ipodeccop C.M. Imutpues
(moamnucek)

PaGouas mporpamma pexomenaoBana coerom UADuT® k yrBepxaeHuto (poTokon ot « 20 »
uroHst 2023 1. Ne 5).

PaGouas nmporpamma 3apeructpupoana B YMY, peructpanuonnsiii Ne 13.03.01-1-23

Hauanpauk Metoamnyeckoro oraena YMY

(moamnucek)

3aBenyromias orneraom komiuiekroBanus HTh
H.N. Kabanuna

(mozrycs)



COJEPXAHUE

1. Lenn 1 320291 OCBOCHUS JUCIIUIIIIHIHBI ...eeeeeeeesisisutsreseseasssssinssssseessesssssasssssssesesessssansssssssessesssnsnsssssseeees 4
2. MecTO JUCHUILIMHBI B CTPYKTYPE 00Pa30BATENBHOM IPOTPAMMDBL......iiuveeereisreesiresreesieesreessessneesenesnnes 4
3. Komnerenuun oby4varorerocsi, GOpMUpyeMbI€ B PE3yIbTATE€ OCBOCHUS AUCHUIUIUHBI .....ovvvrvvrvennnenn, 4

4. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB 00YUEHHUS 110 AUCHHUIUIMHE, COOTHECEHHBIX C IIIAHUPYEMbBIMHU

PE3YITBTATAMU OCBOCHIIST OTT ..vvvuvviesstreesstesssssesssstssesssssssssesssssesssssesssssesssssesssssesssssssssssesssssesssssessnssessssseesnsees 6
5. CTPYKTYpa B COACPIKAHME JTACTIHTIITHHBI ... ..vvveessveesssseesssseesssesssssnessssesssssesssssesssssesssssesssssesssssessnssessnseessnns 7
6. Texymuii KOHTPOJIb YCTIEBAEMOCTH M ATTECTAIHSI 10 UTOT'AaM OCBOCHHUS TUCITUTUIAHBL........veevveneeene 11
7. Y4eOHO-METOIUYECKOE O0CCTICUEHNE JUACIIAIIIIHBL ..uvuvvvuvereresesssssssssssssssesssssssssssssssnsssssssssssssssssssnsnnnses 16
8. NHDOPMAITMOHHOE OOCCTICUCHUE TACTIUATIITIIHBL . .. ... .vveesteeasteesseeasseesseeanseessnesnseessseansesssnesnsessssesnsesssnssnnes 18
9. O6pazoBarenbHbIE PECYPCHI TSI HHBAIUJOB U JIHLL C OB3 c..vvevrierreessreeseessneesnesssneessesasnesssnesnneessnsaseses 18
10. MarepuanbHO-TEXHHUECKOE oOecreueHne, He0OX0AUMOe JIJIsl OCYILIECTBICHHS 00pa30BaTeIbLHOIO

TIPOTICCCA TTO JIACIIHTIIIHIHE 1. vveesteeessteessssesssssessssssssssssssssessssssssssssssssesssssesssssesssssssssssesssssesssssessnssessnssessnsens 19
11. Meroauueckue peKOMEHIAINH 00YYarOIIUMCS [0 OCBOCHHIO TUCHHUTIIHHDB .....vvverevienviesireareesineenees 20
12. OnieHo4HBIE CPEICTBA 11 KOHTPOJISI OCBOCHUS JUCIIUATIITIHBL 1. .vvveeisveesssveesssresssssesssssesssssessssnsssnsenens 21



1. EJIN 1 3AJAYHN OCBOEHUA JTUCIIUITJIMHbI

1.1. Iesb10 0CBOEHUS] TUCHUILTUHBI SIBJISIETCS OBJIAJICHUE TPO(ECCUOHATLHBIMU 3HAHUSIMH B 00-
JIACTH MCITOJIb30BAHMS HETPATUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH.

1.2. 3amaun ocBOEHHS AMCHUIIINHBI

1) usydyeHne MEePCIEKTHB Pa3BUTHsI HETPAAMIIHOHHBIX ¥ BO30OHOBIIAEMBIX HCTOYHUKOB SHEPTHUH;

2) U3y4eHHe HETPAJAUIUOHHBIX UCTOYHUKOB SHEPTUH, UX SHEPreTUYCCKUN MOTEHIIMAN, TPHHIIUIIBI
Y METOJIbI TPAKTUYECKOTO UCIIOJIb30BaAHUS.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYuebnaa nucnunianHa «HerpaaunuoHnHbsle 1 BO300OHOBISIEMbIE UICTOUHUKN SHEPIMM» BKIIIOYEHA B
nepevyeHb 0a30BOM YaCTH JUCIMIUIMH M HANpaBjieHAa Ha YIriyOJIEeHHWE YPOBHS OCBOCHHS KOMIIETCHLIUU
OIIK-3. luciuminHa peanusyercs B coorBeTcTBUU ¢ TpeboBanusmu GI'OC BO, OI1 BO u VI

OCOOEHHOCTBIO TUCHUIUIMHEI SBIISETCS TO, YTO OOJbIIAst YaCTh €€ O0IIeH TPYIOEMKOCTH BBIACICHO
Ha CaMOCTOSITEIbHYIO pabOTy CTYAECHTOB.

JUji1 UHBANUOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsl PI1/] pa3spabaTeiBaercs nHau-
BUJYQJIBHO C Y4€TOM OCOOCHHOCTEH MCUXO(PHU3MUECKOro pa3BUTHs, UHIUBHYyaIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbs TAKMX O0YUYaIOLIUXCSL.

3. KOMIOETEHIMYA OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHUS
TUCHUIINHBI

3.1. Oransl popMHUpPOBAHUS KOMIETEHIMIA

B pesynbrare ocBoeHus AucUUIUIMHBL «HeTpaguiuoHHble U BO30OHOBISEMbIE UCTOUHUKHU 3HEp-
run» y oOyyaromierocsi yactuyHo gopmupyercst komnereHnus OIIK-3, momHoe ¢popmupoBanne KOTOpon
[I0CJIeI0BATENbHO OCYIIECTBISETCS IPU U3YYEHUN APYIUX AUCHUIUINH (Tabauna 1).

Ta6auna 1 - @opmupoBanue komnerenunu OIK-3

CemecTps! GOPMUPOBAHUS

.
= qré E HanmeHoBaHue JUCHMILIMH, GOPMHUPYHOIMX KOMITETEHIINH TUCLUIUIMHAMY U NPAaKTUKAMU
~ 35 KOMIICTCHI[HIO COBMECTHO
2 lcem. | 2cem. | 3cem. | 4cem. | Scem. | 6cem. | 7 cem. | 8 cem.
Xumust
HauepTrarensHas reoMeTpus 1 HH)KeHepHas rpaduka °
Marematnueckuil aHaau3 [
Amnanutnyeckas reometpus. JlnneliHas anredpa .
OObIKHOBEHHBIE UG epeHIaTbHbIE YPAaBHEHHS °
Teopus ¢pyHKIHH KOMIDIEKCHOTO ITEPEMEHHOTO °
Teopus BeposSTHOCTEH 1 MaTeMaTHIECKas CTATHCTHKA °
dusnka ° ° °
KomnerotepHas rpaduka
[puknagnas pusuka
Teopetnueckass MExaHUKA . °
OIIK-3 |MexaHuKa XKUIKOCTH U Ta3a ° °
TexHuyeckast TepMOAMHAMUKA °

Herpaguumonusle ¥ BO30OHOBISIEMBbIE HCTOYHHKH
SHEPTUHU

Om3uKa crienuaibHas (aTOMHas) .

MaremaTiuueckue METOIbl MOJEIUPOBAHMS (u3HUe-
ckux npoieccos B HUP

9HeKTpOTeXHI/IKa 1 DJICKTPOHHKA [ ] [ ]

TemnomaccooOMeH B OHCPIreTUYCCKUX YCTAHOBKaX [ ] [ ]

SnepHast pusnka °

®du3nKa AIepHBIX PEaKTOPOB °

3KCHCpI/IMCHTaHBHHC MCTOABI UCCIICAOBAHNA L]




Kon
KOMIIE-
TEHLIUU

HanmeHnoBanne AUCIUILIIH, (POPMHUPYIOLTIX
KOMIIETEHIIHIO COBMECTHO

CemecTpsl (HOPMHUPOBAHUS
KOMITETEHIIMH TUCIUILIMHAMY U [TPAKTHKAMHU

1 cem.

2ceM. | 3cem. | 4cem. | S5cem. | 6 ceM. | 7 ceMm.

8 ceM.

IToaroroBka k npounenype 3amurhl U 3amura BKP




4. INNEPEYEHb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 AUCHUIVIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMH
PE3YJIbTATAMM OCBOEHHUA OII

Obmenpodeccuonansuas komnerenuss OITK-3 gopmupyrorest ¢ mpuodpereHneM 3HaHHA, YMEHUNH U HAaBBIKOB, C(HOPMYIUPOBAHHBIX B JECKPHUIITOPAX
JOCTHKEHUS 9TOM KOMIIETEHIIMH M C KOTOPHIMU OOYYarOIHiicCsi TOTOB BBIIOJHATH KOHKPETHBIE JICHCTBUS, POIMCAHHBIC B MHANKATOPAX AOCTHIKEHUS TOW K
KoMmreTeHIuu (Tabnuia 2).

Taﬁ.lmua 2- Hepeqeﬂb IJIAHUPYEMBIX pE€3YJIbTATOB OﬁyquI/IH 110 TUCHMIVIMHE, COOTHCCCHHBLIX C IVIAHUPYEMbIMHU pe3yJibTaTaMid OCBOCHUSL

Kox 1 HauMmeHnoBaHue

Kox n nanmenoBanue

[Tnanupyemble pe3yabTaThl 00yUeHUs MO AUCIUILTHHE

O11eHOYHBIE CPEICTBA

napartr, METoAbl aHAJIU-
34 U MOACIMPOBAHUS,

TEOPETUYCCKOT'O n
OKCIICPUMEHTAJIBHOT'O
HUCCICOA0BAaHUA npu

pemeHn mpogeccro-
HAJIBHBIX 3a/1a4

BaHMS NpPU PEIICHUU IPO-
(heccnoHaNbHBIX 3a1ad.

MPAKTUYCCKOI0 HCIOJIb-
30BaHUA

MMPAKTUYCCKOI'0 y4dacTus B
HUX OCBOCHHH

KOMIETEHIUH MHINKATOPa JOCTIKEHHS Tekymero KOHTPOIIS ITpomesxyTouHoH
KOMIIETEHINH aTTeCTalluu
OIIK-3 HOIIK-3.2 3HaTh: DJHEPreTHYEecKUil | YMeTh: paccuuThiBath | Bramers: mnpo6iemarukoii | IImaner  cemuHapoB 1o |IlepedeHh  KOHTPOJIBHBIX
CrniocobeH npumeHsTh | Mcnoip3yer MeToisl aHa- | HOTSHIHaT OCHOBHBIX | [TapaMeTpsl O0BEKTOB C |MPUMEHEHHUs HETpagulu- | TeMaM Kypca ¢ MEped-|BompocoB
COOTBETCTBYIOLLIUN Ju3a W  MOJEJTUPOBAHUS | HETPAAUIIMOHHBIX WC- | HETPAJAMIIMOHHBIMU  HC- | OHHBIX U BO30OHOBIsIeMbIX | HAMH 00CyKIaeMbIX
¢usuko- TEOPETHYECKOT0 U IKCIIE- | TOUHUKOB OJHEPIUH, HX | TOYHHKAMHU SHEPTHU HCTOYHUKOB 5Heprup B |BOTPOCOB  (OlEHKa  TIO
MaTeMaTHYeCKUil  all- | pUMEHTAJIBHOIO  HCCIENO- |IPUHIMIBI U METOJBI obbeme, mocTaTouHom ajis | KPATCPHAM 1-4)




5. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

5.1. PacnipeiesieHue TPYA0EMKOCTH AUCIHUIIMHBI 110 BUJIaM padoT 1Mo ceMecTpam

OO0mmast TpyA0eMKOCTh JUCHUILIMHBI COCTABISAET 3 3aUeTHBIX eIUHUIHI (3.¢.) uinu 108 akamemude-
CKMX YacOB, B TOM YHCJIE KOHTakTHas paboTa oOydarommxcs ¢ mperojiaBaTesieM - 55 4acoB, caMOCTOS-
TeNbHas paboTa oOyJarommxcs - 53 yaca (Tabnuna 3).

Taoauna 3 - Pacnipenenenne Tpy10éMKOCTH JUCHHMILINHBI 0 BUAAM padoT

Bun yue6HOit paboThl TpynoemMKocTs, 4/3.e.
Bcero B TOM 4HcIIe B 4 ce-
MecTpe
®dopmar u3ydeHust AUCIUIUTHHBL C HCIIOJIb30BaHHEM DJIEMEHTOB
3JIEKTPOHHOTO O0YYEHHUS
OO61ast TPyZOEMKOCTB, 9/3.€. 108 108
1. KonTaktHas pabora: 55 55
1.1. AynutopHas paboTa, B TOM YHCIE: 51 51
SansTrs aeKnnoHHoro tuna (J1) 34 34
Ipaxrraeckue 3ausaTus (I13) 17 17
1.2. BueayauropHas paboTa, B TOM 4YHCIIE: 4 4
KoHcynpranmm mo AUCIUILITHHE 4 4
2. CamocrosTenbHas paboTa CTYAEHTOB, B TOM YHCIIE! 53 53
CaMocTosITeTbHOE HW3y4YCHHE OTACIBHBIX TeM (BOIPOCOB), CO- 35 35
CTaBJICHUE KOHCIICKTA PEKOMCHIIOBAHHOM JINTEPaTypEhI
IToxroToBka k 3a4dety 18 18




5.2. Coaep:kaHue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE 0 TeMaM

TemaTnueckuil IIaH OCBOEGHUS AUCUUIUIMHEI 110 BUAAM Y4eOHOU NesITeIbHOCTH MpUBEJCH B Tabmuie 4. 3/1ech yKa3aHO CTPYKTYpHOE pacipese-
JeHue 00beMoB (B Yacax) pa3ziesoB M TeM JAUCLUILIMHBI 10 BUAaM y4eOHOU paboThl, ayJUTOPHBIX U BHEAYIUTOPHBIX 3aHATUH, CAMOCTOSITEJILHOM pa-
OOTHI CTy/IEHTa U IEPUOJUYECKOTO (TEKYIIET0) KOHTPOJIS.

Taoauna 4 - Coaepxanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMAM

IInanupyemsle
(KoHTpOJIUpYe-
MBI€) pe3yiIb-
TaThl
OCBOEHHS
Y UHIUKATOPBI
JOCTH)KEHUS
KOMIIETCHIIUH

HaumeHnoBanue Pa3aciioB U TCM

Bupbl yueGHOI paboThl, 4

KoHrakTHas paboTa

Jlexuun
[IpakTrueckue
3aHATUA
Koncynpraruiu
[0 JUCLIUIIINHE

CamocrosTenbpHas

paboTa CTYICHTOB

Bug CPC

HaumenoBanue
UCIOJIB3YEMBIX
aKTHUBHBIX U
HWHTEPaKTUBHBIX
00pa3oBaTeNBEHBIX
TEXHOJIOTUH

Peanuzanus
B paMKax
NPaKTU4YECKON
MOATOTOBKU
(TpymoemMKocTh
B yacax)

HaumenoBanue
pa3paboTaHHOTO
3JIEKTPOHHOTO
Kypca
(TpymoemMKoCTh B
gacax)

OIIK-3:
HOIIK-3.2

Paszoen 1. Cocmosnue u nepcnexmugul pazeumus HBUO

Tema 1.1 Ilpeamer mucruruiiHbl ¥ ero 3aaadud. OCHOBHBIE
TOHATHS M ONpEeHeNieHHs. 3amackl U Pecypchl UCTOYHHUKOB
SHeprud. MecTo HeTpaJAuITHOHHBIX M BO30OHOBISIEMBIX SHEP-
TOUCTOYHHUKOB B YIOBJICTBOPCHHH YHEPTETHUECKUX IOTPEO-
HOCTEH.

m. 2 tabn. 10 PITJ,
cTp.2-4

CemuHap - AUaIor

Tema 1.2 CoctostHue U nepcriekTuBsl passutus HBUD. Tpa-
JULIMOHHBIE M HETPaIULMOHHbIE HCTOYHHMKH dHepruu. Bpen-
HOE BO3JEHCTBUE TPAAUIMOHHON 3HEPreTHKH Ha OKpYyXkKaro-
IIYI0 MIPUPOTHYIO CPELy, IKOJIOTHUECKHE BOMPOCHI. 3amachl U
JUHAMUKA MOTPeONeHUs] 3HEPropecypcoB, monuTuka PO B
001acTH HETPAJUIHMOHHBIX U BO30OHOBIISIEMBIX HMCTOYHHUKOB
sHepruu. OCHOBHBIE OOBEKTHl HETPATUIIMOHHON IHEPTEeTHKU
PO.

m. 2 Tab6n. 10 PIIJ,
ctp.4-5

CemuHap - guaaor

Pazoen 2. Conneunas snepeemura

Tema 2.1 [IpeoOpa3zoBaHKe CONHEUHON JHEPTHU B dIIEKTPHYE-
CKy!0. IHTEHCHBHOCTb COJHEYHOrO H3IydeHus. Muposoit
OMBIT COJIHEYHOM SHepreTuku. PacmpeneneHne MHTEHCHBHO-
CTH COJIHEUHOW 3HEprud mno mniaHere u peruoHam Pd, cra-
OMIIBHOCTH COJHEYHOTo M3mydeHus. CoJHeYHas! IOCTOSIHHAS,
OayaHC JydyHCcTOH SHEpPruM Ha mnoBepxHocTH 3emun. doro-
JNEKTPUUYECKUE CBOHCTBA p-n Tmepexoja. BoapTammepHas
XapaKTepUCTHKA COJTHEYHOTO »3jeMeHTa. KOHCTpyKimm u
MaTepHaJIbl COTHEYHBIX HJIEMEHTOB.

0,5

m. 2 Tab6n. 10 PIIJI,
ctp.5-11

CemwuHap - IUATOT

Tema 2.2 CucTeMbl COJIHEYHOTO TEIUTOCHAOXeHus. Kiaccu-
(ukanmss 1 OCHOBHBIC 3JIEMEHTHI reinocucreM. DoTodeK-
TpUYECKHe IMpeoOdpa3oBaTed, COJHEUHbIe OaTapen, KOHIICH-
TPUPYIOLIHE TeJIHONPUEMHUKH, COJHEYHbIE KOJUIEKTOPBI,

0,5

m. 2 tabn. 10 PIT/,
crp. 11 -17

CemuHap - IUATOT




COJIHEYHBIE a0copOephl, CONIHEYHOE TEIIOCHAOXKEHHUE, COJI-
HCYHBIC TCIJIOAKKYMYJISITOPHL.

Tema 2.3 TemoBoe akKyMyJIMpOBaHHE DHEPIHU. DHEPreTH-
YecKUil OanaHC TEIUIoBOro akkymyssaropa. Kmaccnbukanms
aKKyMyJITOpoB Terna. CucteMsl akkymynupoBanus. Temno-
BO€ aKKyMYJIMPOBAaHHUE JJIsI COJHEYHOrO 00OTpeBa M OXJa-
JKICHUS TIOMELeHUH.

m. 2 tabn. 10 PITJI,
ctp. 18 - 25

CemuHap - 1uayor

Paszoen 3. Bemposnepeemuxa

Tema 3.1 DHeprus BeTpa U BO3MOXKHOCTH €€ UCIIOJIb30BAHMSI.
IIpoucxosxxaeHue BeTpa, BeTpoBbIe 30HBI PD, pecypchl BeTpo-
BOHM 3HEPIUU B pernoHax. MUpPOBOU ONBIT BETPOIHEPTETUKH.
Knaccudukamus BeTpomBurareneid Mo NPUHIUITY PaOOTHL,
KOHCTPYKLIMH, PEXHMBI pabOTBL. 3aBUCHMOCTh MOIIHOCTH
B3C or cxopoctu BeTpa W IamaMeTpa BeTpokojeca. Pabora
MOBEPXHOCTH TIPH JICHCTBUM HA Hee cuilbl BeTpa. Pabora BeT-
POBOT0 KOJIeca KPhUILYATOTI0 BETPOABUIATEIIS.

0,5

m. 2 tabn. 10 PIIJI,
ctp. 26 - 32

CemuHap - Auaaor

Tema 3.2 Teopust uaeanbHOTO U pealJbHOTO BeTpsika. [loHaTne
upeasbHOro BeTpsAka. Kiaccuueckas Teopus HIeaIbHOTO
BeTpsAka. Pa0oTa aneMeHTapHBIX JIOMacTed BeTpoKoeca.
MoOMEHT U MOLIHOCTb Beero BeTpsAka. Ilorepu BETpsHBIX 1BU-
raTesieu.

m. 2 Tabn. 10 PIIJ,
ctp. 33

CemuHap - Auaaor

Pasoen 4. Tennosoti pesxcum 3emHoii kopsi. Hcmounuxku 2eomepmanbHo2o menua

Tema 4.1 TemnoBoi pexuM 3eMHOH KOpbl. I'eoTepmanbHBIE
PECYPCHI, MUPOBOH OIBIT OCBOEHUS, Te€OTEpMaIbHBIE PECYPCHI
P®. [Mogzemuble TepMabHBIE BOIB! (THAPOTEPMEBI). 3amtackl U
pacrpocTpaHeHHE TePMAaIbHBIX BOI.

0,5

m. 2 tabua. 10 PIIJI,
ctp. 34-41

CemuHap - AUaIOT

Tema 4.2 Vcnons30BaHHE TeOTEPMAaNTBHOW HEPTUH IS BBI-
pabOTKHM TETJIOBOH M 3IeKTpuueckoil sHepruu. Ilpsmoe wuc-
MOJb30BAHUE Te0TepManbHON SHepruu. OIHOKOHTYpHBIE U
JIBYXKOHTYpHBIe ['e0TDC. I'eoTepMaibHble 3JIEKTPOCTAHLIUU
¢ 6uHapHbIM uKIOM. OYHCTKa re0TepMalIbHBIX BOJ OT BPE/-
HBIX coJiell M ra3oB. TermmocHaO)XeHHE BBICOKOTEMIIEpATyp-
HOM CHJIbHO MUHEPAJIM30BaHHOHN TepMalbHOM BonoH. Teruio-
cHa0XXEHHE HH3KOTEeMIIEpaTypHOH MaJIOMHUHEPaIN30BaHHON
TEpMaJIbHOMN BOJIOM.

0,5

m. 2 Tab6n. 10 PIIJ,
ctp. 42 - 52

CemuHap - aAuanor

Paszoen 5. Duepeemuueckue pecypcol mopeil u 0Keanos

Tema 5.1 HMcmomp3oBaHWe 3HEPTrUM MPUIMBOB M MOPCKHX
teyeHunit. OCHOBBI mpeoOpa3oBaHusl dSHEPTUU BOJIH. [Ipeobpa-
30BaTeNM YHEPTUH BOJH: OTCJICKHMBAIOIINE HMPO(UIL BOJIHEL,
WCTIOJIb3YIOIINE YHEPTHIO KOJICOIIONIErocs] BOJISHOTO CTOIOA,
MOJBOJHBIE YCTpoiicTBa. Poib rumpaBinueckux U THIpOak-
KyMYJIHUPYIOLIHUX 3JIEKTPOCTAaHLIUI B SHEProcucTeMaXx.

OOmue cBesieHHss 00 WMCIOJIBb30BAHWM OSHEPTUHM NPHIIMBOB.

m. 2 Tab6n. 10 PIIJI,
ctp. 53 - 68

CemwuHap - IUATOT




T'mapoTexHIYecKe COOPYXKCHHS, OCTOHHBIE W TPYHTOBBIC
wiotuHbl. Tumel ['9C u runpotypOun. ['mapoakkymynupyro-
IIMe YCTAaHOBKH, OOpaTuMble THIpoarperatbl. MOIIHOCTh
MPWIMBHBIX T€YECHUI U MPUIMBHOTO MoabeMa BoAbl. Vcrob-
30BaHUE SHEPIMU OKCAHCKUX TeueHuil. OOmas xapaktepu-
CTUKA TEXHUYECKUX PEICHUH U DKCIUTyaTalus TUAPOIHEPTE-
THYeckoro obopymoBanus. Harpysku I'DC Ha npupoanyro
Cpeny, KOJIOTHIO.

Tema 5.2 IIpeoOpazoBaHne TEIIOBOI >HEpPruu okeaHa. Pe-
cypchl TerutoBoi sHeprum okeaHa. Cxema OTOC, paborato-
med no 3amkHyToMy nukiy. Cxema OTOC, paboraromeit mo
OTKpBITOMY LHMKIy. Mcnoip3oBaHue mepenana TeMIleparyp
okeaH-atMoc(epa. [IpsmMoe npeoGpasoBaHue TEIIOBO dHEP-
THU.

0,5

m. 2 tabn. 10 PIT/,
cTp. 69 - 76

CeMuHap - quajgor

Paszoen 6. Hcnonvzosanue buomoniuea 0is SHepeemuieckux yeieu

Tema 6.1 Mcmosnp3oBaHue OHOTOIUIMBA ISl SHEPTrEeTHUECKUX
ueneid. [Ipou3BoacTBO GOMACCHI ISl SHEPTETHYECKUX LISTIeH.
DOTOCUHTE3 KAaK E€CTECTBEHHBIA aKKyMYJSTOP COJHEYHOU
sHeprud. TOMIMBHAS JPEBECHHA, TOJEBBIC KYJIbTYPHI, OTXO-
b1 JiecornepepabaThIBaIOIICH M EJUTF0JI03HO-0YMaKHON TPo-
MBIIIUICHHOCTH Kak dHeproHocurenu. [luponus (cyxas mepe-
ronka). Tepmoxumuueckue nporecchl. CrnupToBas (epmeH-
Tarust  (MeTaHOBOe OpO’KEHHE), WCIIONb30BaHWE Ownorasa
OYKCTHBIX COOPYIKEHUHN U TOPOJICKUX CBAJIOK.

3

05

m. 2 tabn. 10 PITJ,
ctp. 77 - 83

CemuHap - Auaaor

Paszoen 7. Dxonoeuueckue npobnemvr ucnonvzoganusi HBUI

Tema 7.1 DOxomoruueckue mpodIeMbl ucronb3oBanust HBUD.
[Ipobnema B3aMMOJCHCTBHS SHEPTETHKH U HKOJIOTUH. DKOJIO-
THYECKHE IIOCIEJCTBUSl PA3BUTHS COJHEYHOH O3HEPIeTHKH.
BrnusiHMe BeTpOHEPreTHKH Ha NMPHUPOJAHYIO cpexy. Bo3mox-
HBIE PKOJOTMYECKHE IMPOSBICHUS Te0TepPMalbHOM IHEpreTH-
KA. DKOJOTHYECKHE IOCIEACTBUS HCIOIb30BAaHUS IHEPTUU
OKeaHa. OKOJIOTHMYECKas XapaKTEepUCTHUKA HCHOJIb30BaHUS
OMOPHEPreTHYECKNX YCTAHOBOK.

0,5

m. 2 Tab6n. 10 PIIJ,
ctp. 84 - 92

CemuHap - guanor

HUTOTI'O:

34

17

35

10




6.

TEKYIIIUA KOHTPOJIb YCIHEBAEMOCTH M ATTECTAIIMA 110 MTOIAM

OCBOEHMA JUCIUAITJIMHbI

6.1. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aJaHUs1, He00X0AMMbIe ISl OLleHKU 3HAHUI, yMe-

HUH ¥ HABBLIKOB HUJIM OIBLITA AEeATECJIbHOCTH

TaﬁJmua 5 - Hepeq}m KOHTPOJIBHBIX BOIIPOCOB H 332]2HI/Iﬁ o TeMaM 3aHSATHIi Uit TIPOBEACHUSI TEKYLIETo
KOHTPOJIA YCIIEBAEMOCTH

Howmep Tembl [epeyHr KOHTPOIBHBIX BOMPOCOB U 3a/IaHUIA
IUKJTA MPAaKTUICCKUX
JIEKUUI 3aHITHH

11 1.1.1 1. IIpeaMeT IUCIMILIAHEL U €T0 3a1a4H.
2. OCHOBHBIC TIOHSTHS U OMIPEICIICHS.
3. 3amaceI ¥ pecypchl HCTOYHUKOB SHEPTHH.
4. MeCTO HETPaJWIIMOHHBIX M BO300HOBISIEMBIX HSHEPTOMCTOYHUKOB B YIOBIECTBOPCHHU
SHEPreTHIECKUX MOTPEOHOCTEH.

1.2 121 1. Cocrosiaue n nepcnekTussl pazsutus HBUD.
2. Tpa uIuOHHBIC U HETPAJAUITUOHHBIC HICTOUHHKHU SHEPTHH.
3. BpenHoe Bo3aeiicTBHE TPaAMIMOHHOW SHEPIETUKUA HA OKPYXKAIOUIYIO MPHUPOIHYIO CPELy,
9KOJIOTUYECKHE BOMPOCHI.
4. 3amacel ¥ AMHAMUKA TOTPEOIICHIS YHEPTropecypcoB, nonutuka PO B obmacTu HeTpauIu-
OHHBIX M BO30OHOBJISIEMBIX HICTOYHIKOB YHEPTHH.
5. OcHOBHBIC 00BEKTHI HETPATUIIMOHHON YHEPTeTHKH PD.

2.1 2.1.1 1. TIpeoOpa3oBaHKe CONMHEYHON SHEPTHU B IIEKTPUUECKYIO.
2. IHTEHCUBHOCTb COJTHEYHOTO U3ITy4YEHHUS.
3. MUpOBOIi ONBIT COTHEYHOM IHEPTETUKH.
4. PacnipenieneHe MHTEHCHUBHOCTH COJIHEYHOM 3HEPrHM IO IUIaHeTe U peruoHam P, cra-
OMJIBHOCTH COJIHEYHOTO M3JTy4YEHHUS.
5. KoHCTpyKIMu 1 MaTepraibl COTHEUHBIX DJIEMEHTOB.

2.2 22.1 1. CucTeMbl COJIHEYHOTO TEILIOCHA0KEHUS.

2. Knaccu¢ukamus 1 OCHOBHBIC SIEMEHTHI TEITHOCHUCTEM.
3. ®orosrneKkTpryecKie IpeoOpa3oBaTeNd, COTHEYHbIE OaTaper, KOHICHTPUPYIOIINE TeIHO-
MIPUEMHUKH, COTHEYHBIE KOJUIEKTOPHI, COTHEUHBIE a0COpOephl, COTHEYHOE TEIUIOCHA0KEHUE,
COJIHEYHBIC TEIUIOAKKYMYIIITOPHI.

3azgauva 1
HNmeercs muiockuid miaacTHMHYaATBIA HarpeBaTenb ¢ pasmepamu 2 x 0,8 M. CormnpoTuBieHue
tertonotepsiM coctaBisieT R = 0,13 M2K/Bt; TemmnepaTypa MpHEMHOM MOBEPXHOCTH KOJI-
nektopa T yBemuuuBaetrcs Ha 20°C; Temmeparypa okpykarwomiero Bosayxa To.c.= 22 °C;
K03(p(PHUIIMEHT MPOIMYCKAHUSI COJIHEYHOTO H3IYYCHUS MPO3PAYHBIM MOKphITHEM TroB = 0,9
JUTSL OIMHAPHOTO CTEKJITHHOTO MOKPBITHS; KOA(DGHUIIMEHT MOTJIOMICHHS IIPUEMHOM MOBEPXHO-
CTBIO KOJUIEKTOpPA COJIHEYHOTO M3nydeHus o = 0,9 1y oMMHApHOTO CTEKISHHOTO MOKPBITHSA,
00JIy4eHHOCTb [TOBEPXHOCTHU COJIHEUHOTO KoJuiekTopa I = 750 B1/M2; HauanpHas TeMmepary-
pa Boxel Tu = 20 °C; p — mwmotHOCTH Bonbl, paBHast 1000 xr/mM3; ¢ — TEMIIOEMKOCTH BOJIHI,
pasHast 4200 /x/krK. Onpenennuts TpeOyeMbiii 00beMHBIN pacxon Bogbel L, m3/c, ams obec-
TIeYCHUS YCIIOBHSI MTOBBIIIICHUS TEMIIEpaTyphl BOIBI Ha BBIX0Je U3 KosuiekTopa Ha 10 °C.

3amava 2
Jns ycnosuit 3anaun 1. Kak u3MeHUTCs pacxo]] BOJIbI, €CIU UCIOJb30BaTh JBOMHOE OCTEKIIK-
Hue?

3anaya 3
Juisa ycnoBwmii 3amaun 1. Kak m3MEHUTCS pacXoj BOJBI, €CIIH HCIIOJIB30BaTh CEIEKTUBHOE T10-
KpBITHE?

3anaua 4
s yenoBuit 3amaum 1. Kak m3MeHHTCS pacxoid BOIBI, €CIHM MOTOK JIyYHCTOM SHEPTHH B
IUIOCKOCTH KoJulekTopa craner I = 1000 Br/m*?

3amava 5
Hns ycnosuii 3amayn 1. Kak u3meHuTcs pacxoi BOJbI, €CIM MOTOK JIyYHCTOM SHEPTUU B
IUIOCKOCTH KoJulekTopa craHet I = 450 Br/m*?

3amava 6
Jus yenoBuit 3amaun 1. Kak m3aMeHHTCs TeMmreparypa BOJABI Ha BBIXOZE, €CIIH IPH TOM Ke
pacxoie Bobl OTOK JTy4HCTOM SHEPTHH B IIOCKOCTH KOILTeKTopa craret I = 1000 Br/m??

3amava 7
s yenosuii 3agaun 1. Kakast mommkHa OBITH TUIOIIAL KOJUIEKTOpPA, YTOOBI 00ECTIeUYnTh BO-
JIOCHA0KEHHUE KOTTE/Ka, B KOTOPOM TIPOKHUBAIOT 5 YeTOBEK U3 ycsioBus 150 muTpoB Ha demno-
BEKa B CyTKH?
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3amaua 8
[octpoiite 3aBrcHMOCTE pacxona oAbl 1) OT muromaan KOUIEKTOpa 1Mo yCIoBUAM 3amadu 1.
A =2;3;6;10; 20; 40; 100; 200 M2, 2) Ot temneparypsl Bxonsmei xunkocta TH = 12; 15;
18; 20; 24 °C, 3) Ot temnepaTypsl okpyxatomiero Bo3ayxa To.c.= 20; 24; 28; 32; 36 °C, 4)
Ot TemmnepaTypsl Berxomsmei xuakocta Tk = 30; 35; 40; 45 °C, 5) Ot TemmepaTypsl mo-
BepxHOCTH KosuiekTopa T = 40; 45; 50; 55; 60 °C.

3amaua 9
IMocTpoiiTe 3aBHCUMOCTh TEMIIEPATyphl BOJBI Ha BhIXoAe 1) OT Iuomaaud KOJUIEKTOpa Mo
ycnoBusiM 3amaun 1. A = 2; 3; 6; 10; 20; 40; 100; 200 M2, 2) Ot TemriepaTypsl BXOAAIIEH
xuakocta T = 12; 15; 18; 20; 24 °C, 3) Ot temiiepatypsl OKpyxatoiero Bozayxa To.c.= 20;
24; 28; 32; 36 °C, 4) Or pacxozaa Boasl G = 10; 15; 20; 25; 30; 35 10- 3 xr/c, 5) Ot Temnepa-
TypBI IOBepXHOCTH KoJuiekTopa T = 40; 45; 50; 55; 60 °C, 6) OT HHTCHCUBHOCTH COJTHEY-
Ho#i pagmanuu [ = 450; 500; 600; 700; 800; 900 Br/m°.

2.3 2.3.1 1. TemnoBoe aKKyMyJIMPOBaHHUE SHEPIHH.
2. DHepreTHdeckuii OalaHC TEIUIOBOTO aKKyMmyisaTopa. Kiaccmpumkamus akKyMyJsITOpOB
tera. CHCTEeMBI aKKyMYJIHPOBaHUS.
3. TenioBOE aKKYMYJIMPOBAaHHUE JUISL COTHEYHOTO 000TpeBa M OXJIAXKICHNSI IOMEIICHHUH.

3.1 311 1. DHeprus BeTpa W BO3MOXKHOCTH €€ WCIIONB30BaHMS. [IpOMCXOKICHHE BETPa, BETPOBBIC

30HbI PD, pecypchbl BETPOBOM SHEPTUH B pErHOHAX.
2. MupoBoii onbIT BeTposHepreTiku. Kiaccudukanuus BeTpoaBUraresneii mo npuHuuny pado-
ThI, KOHCTPYKIIUH, PEXKUMBI pabOTHI.
3. BaBucumocTth MomHOCTH BOC 0T CKOpOCTH BeTpa U AUaMeTpa BETPOKOJIECa.
4. PaboTa NOBEpXHOCTH IIPU JEUCTBUU HA HEE CUIIBI BETPA.
5. Pabota BeTpoBOro KoJjieca KpblIbYaToro BETPOABUTATEI.

3agaya 1
Omnpenenuts BepTUKANBHBIN MPO(MIb BETpa, €CIM U3BECTHO, YTO HA BBICOTE h, M, CKOpOCTh
BETpa COCTaBMIIA V, M/C.

3amaua 2
OmnpenenuTs IUaMETp BETPOKOJIeca, HEOOXOAUMBIN IS BETPOYCTAHOBOK MOIIHOCTRIO 10, 25,
50, 100, 250, 500, 1000, 2000, 3000, 4000 kBT mpu ckopoctu BeTpa v =12 m/c; KodppuimeH-
TE WCIIONB30BaHMs dHeprun Betpa & = 0,3; MIOTHOCTh BO3MyXa NPHHATH paBHOW p = 1,2
Kr/mM3.

3anada 3
Ha kakoif BbICOTE 11e7Iec000pa3HO pa3MeIIaTh BETPOIBUTATENH, €CIIH H3BECTHO, YTO Ha BBICO-
te h = 1,5 M ckopocTs BeTpa coctaBuia v = 5 m/c. [lorpebHocTs B 3HEpruu cocrasnsger 100
kBT1. Cxonbko nmoTpeOyercsi yCTaHOBOK, €CJIN AHaMeTp BeTpoKosieca paBeH D, M.

3amava 4
Ha octpoBe ®@eiip B CeBepHom Mope npoxuBatoT 70 yesnoBek. TaM TpyJHOCTH C YIJIEM,
He]ThI0, OEH3MHOM — BCE HYXXHO 3aBO3MTh. OJIHAKO, HAa OCTPOBE MOCTOSIHHO JYIOT BETpA CO
cpenHeil ckopocThio 8§ M/c. OmnpenesuTe Ynucio ¥ MOIIHOCTh BETPOYCTAaHOBOK, KOTOPBIE MO-
I'YyT 00eCNe4YHTh JHEprueil JaHHBI HaceleHHbBIH ITyHKT. CTpyKTypa 3HEprornorpediIeHus
CJIE/LyIOIIasi: OCBEIICHNE, OBITOBBIC IPHOOPHI — 3 KBT; oTONMTENbHBIE YCTAHOBKH, 3JICKTPO-
Tkl — 35 kBT; Termiel — 7 kBT; 3apsaka snektpomodmiel — 5 kBt. Jluametp BeTpokose-
caD, m.

3agaya 5
B HmkHEcakcoHCKOH NiepeBHe buUMonbTeH, Ha BhICOTE 98 METpOB, yCTaHOBJIEHBI 14 BeTpo-
Typbun. OmnpenenuTs WX YCTAaHOBJICHHYIO MOIIHOCTB, €CIH MX AWaMeTp cocTaBiseT 10 wm.
W3BecTHO, UTO Ha BBICOTE h = 2 M CKOpOCTH BeTpa v = 6,8 m/c.

3ajaya 6
B mmxHecakcoHckoM Jlepe k ceBepo-3amany ot octpoBa bopkyM, cTpositcs 12 BeTpoTypOHH,
MOIIHOCTBIO 4-5 MBT kaxkaas. Onpenenanuts UX TEOPETUUECKUIN JuaMeTp MPU CKOPOCTH BETpa
v =12 wm/c.

3agaya 7
s yenosuit npensiaymeit 3agagu. B 2007r. I[TnannpoBanock 00Uy 0 MOIIHOCTh YBETHIUTD
10 1000 MBTt. Cxonpko moTpedyeTcsi yCTAaHOBUTSD €IIie TaKUX TypOuH?

3anava 8
Typbuna E 112 nmeer yctanoBneHHyio MomHocTh 4,5 MBT. Ee nuamerp cocrasmser 110 M.
OmnpenennuTs BBICOTY, HA KOTOPOH TOJDKHA paboTaTh TypOMHA B HOMUHAIBFHOM PEKUME, €CITH
M3BECTHO, YTO B IAaHHOH MECTHOCTH Ha BBICOTE h, M, CKOPOCTH BETpa COCTaBMIA V, M/C.

3agaya 9
[ocTpoliTe 3aBUCUMOCTh CHUMAaeMOil MOIIHOCTH ¢ TypOuHbl 1). OT nmuamerpa TypOunsl D =
2; 4; 8; 15; 30; 50; 100 m. [TpursaTe ckopocTh BeTpa vV = 12 M/c; KOADOUIMEHT UCIIOIb30Ba-
nus § = 0,3; miotHocTh p = 1,2 kr/M3. 2). Ot ckopocTu Betpa v = 6; 8; 10; 12; 14 m/c. [Ipu-
HATH Juamerp Berpokoseca D = 15 M; koapduument ucnonb3oBanus & = 0,3; IIOTHOCT p =
1,2 xr/m3. 3). Ot BBICOTHI YCTAaHOBKH BeTpokoiieca Typounsl h = 20; 30; 40; 60; 80; 100; 120
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M. [IpunaTe auametp Betpokosneca D = 15 m; koadpdunuent ucrnons3zoanns & = 0,3; mwioT-
HOCTBh p = 1,2 Xr/mM3, ecnu W3BECTHO, YTO B JAaHHOW MECTHOCTH Ha BBICOTE h, M, CKOPOCTb
BETpa COCTAaBHJIA V, M/C.

3.2 3.2.1 1. Teopus uaeamTbHOTO B peaIbHOTO BeTpsika. [loHsATHE HaeanbHOTO BeTpska. Kiaccuueckas
TEOpHs HJCATHHOTO BETPSKA.
2. Pabora s1eMeHTapHBIX JOmacTeil BeTpokojieca. MOMEHT W MOIIHOCTH BCETO BETpPAKA.
IloTepu BeTpsIHBIX JBUrATENEH.
4.1 4.1.1 1. TemwI0Boit pexKIM 3eMHOM KOPHL.
2. 'eotepmainbHbIE peCypChl, MUPOBOH OIIBIT OCBOEHHS, Te0TepMajbHbIe pecypchl PO.
3. [NonzemHbIe TepManbHbIE BOABI (THAPOTEPMBI). 3anackl U PAacCIpPOCTPAHEHHE TEPMaTbHBIX
BOJI.
4.2 421 1. Ucnionp30BaHne reoTepManbHONW SHEPTUH Ul BBHIPAOOTKM TEIUIOBOM W 3JIEKTPUYECKOU
SHEPIUu.
2. [Ipssimoe mcmonp30BaHUE TeoTepMalibHOW dHepruu. OJHOKOHTYPHBIE M IBYXKOHTYPHBIE
I'eoTOC.
3. 'eorepmanbHbIE 37EKTPOCTAHINH ¢ OMHAPHBIM IUKJIOM. OYHCTKA T€0TEPMATIbHBIX BOJ OT
BpEIHBIX COJIEH U ra30B.
4. TermocHa0keHUE BEICOKOTEMITEPAaTyPHOI CHIIBHO MUHEPAIN30BaHHOM TEpMaIbHON BOIOM.
5. TemocHaOkeHIEe HU3KOTEMIICPATYPHON MAJIOMHHEPATU30BAHHOW TEPMAIEHON BOJIOM.
5.1 511 1. Mcrionp30BaHne SHEPTUH NPHIMBOB U MOPCKHX TeueHHH. OCHOBBEI peoOpa3oBaHus IHEP-
THHU BOJIH.
2. [IpeoOpa3oBaTeny 3HEPrHM BOJIH: OTCJIEKHMBAIOIIME MPOQHIb BOJHBI, HCIOJIb3YIOIIUE
9HEPTHI0 KOJICOIIOLIErocst BOISHOTO CTOJIOA, TI0IBOTHBIC YCTPOHCTBA.
3. Ponb rupaBiMuecKux U rUAPOAKKYMYIHPYIOIIUX 3JIEKTPOCTAHIIUIT B SHEPrOCHCTEMAX.
4. O6ume cBegeHus 00 UCNOIb30BaHUU SHEPTUH IPUITUBOB.
5. 'mapoTexHuUYecKkue coopyKeHHs, 0eTOHHbIE U rpyHTOBbIe IIOTHHBL. Tunsl ['DC u rugpo-
TypOuH.
6. I'mapoakkyMyIHpyIOIne YCTaHOBKH, 00paTUMble rHApoarperaTsl. MOIIHOCTD MPHUIMBHBIX
TEYEHUH ¥ IPIIMBHOTO OABEMA BOIBI.
7. Vicionp30BaHNE HEPTHM OKEAHCKHX TeueHHH. OOmas XxapakTepucTHKa TEXHHIECKUX pe-
LIEHUH ¥ 9KCIUTyaTalys THAPOIHEPTETHIECKOT0 000pyI0BaHHS.
8. Harpy3ku I'DC Ha nmpupogHyIo cpeay, SKOIOTHIO.
3agaya 1
Haiinnte MONTHOCTH BOJIH, €CIM U3BECTHO, YTO MEPHOJ COCTAaBIACT 6 C, aMIUIUTYyla paBHA 2
M.
3ajaua 2
Kaxoii OyneT paanyc KpyroBoil OpOWMTHI, €CIM U3BECTHO, YTO aMIUIUTYJA COCTABIISET a, M,
nepuon T = 10 ¢, monokenue yactuipl z = — 3; — 2; — 1; 0; 1; 2; 3 m. [Toctpouts rpaduk
3aBUCHMOCTH PaJNyca KPyroBOH OPOUTHI I' OT TOJIOKEHHUS YaCTUIIBI Z U ANarpamMmmy.
3amaua 3
OmnpenenuTs KUHETHYECKYIO YHEPTHIO BOJIHBI, €CIIM M3BECTHO, 4TO dacrora pasHa 0,1 I'm;
pajsuyc KpyroBoil OpOMTHI YaCTUIIBI B BOJIHE I' COCTABIISICT 5 M, ITOJI0KEHHE YaCTHIBI OTHOCH-
TEIBHO CPEHET0 YPOBHS MOBEPXHOCTH Z =2 M.
3amava 4
ITo ycnoBusam 3agaun 1 mpu T =8 c; a=3 m.
3agaya 5
ITo ycnmoBusam 3amaun 1 mpu T =10 c;a=4 M.
3anada 6
ITo ycnmoBusam 3amaun l mpu T =8 c;a=2 m.
3agaya 7
ITo ycnmoBusam 3amaun L mpu T =10 c; a=3 m.
3ajaya 8
Io ycnmoBusam 3amaun 2mpu T =8 c;a=3m;z=-3;-2;-1;0; 1;2; 3 m.
3agaya 9
[o ycmoBusim 3amaun 3 mpu T =8 c;a=4wm; 2 =-3; -2, —1; 0; 1; 2; 3 m. [TocTpouts rpa-
(UK 3aBUCUMOCTH KnHeTH4YecKo sHepruu 1) OT pagmyca KpyroBoit opoutsl r = 1; 2; 3; 4; Sm
2) OT NONTOKEHUS YACTHIIBI Z, M.
5.2 521 1. [Ipeobpa3oBaHue TEIUIOBOH IHEPTUH OKeaHa. Pecypchl TemIoBoil SHEpTUN OKeaHa.

2. Cxema OTOC, paboraromiei mo 3aMKHYTOMY ITHKITY.

3. Cxema OTOC, paboTaromieii Mo OTKPEITOMY IHKITY.

4. Vcrions30BaHME TIepenaa TeMreparyp okean-atMocdepa. Ilpsmoe mpeodpa3oBaHue Ter-
JIOBOM IHEPTUU.

3agaya 1
Onpefenants CKOPOCTh PACIPOCTPAHCHUS MPHIMBHON BOJIHBI, €CJIHM U3BECTHO, YTO TIIyOWMHA
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Mopst coctasisieT 100Mm.

3amava 2
ITocTpoiiTe 3aBUCUMOCTD CKOPOCTH PaCIpPOCTPAHEHHUS MPUJIMBHON BOJHBI C, M/C, OT TJTyOHHBI
mops h = 100; 200; 300; 400; 500; 800; 1000 M.

3agaya 3
VYcTaHOBHTE, CIENYET JIH O’KUAATh PE30HAHCA B 3aJIUBE, €CIIH €r0 MPOTSHKEHHOCTD COCTaBIIACT
L =1,5 kM, ymHa npunuBHO# BosHbl A = 2000M, riryouna h = 200 m

3anaua 4
[To ycnoBusim 3agaun 3 npu npoTspkeHHocTH 3anuBa L = 3000 km, riryoune mopst h = 20 m.

3amaya 5
OnpenenuTb CPpeHIOI MOITHOCTb, KOTOPYIO MOYKHO CHSITh C TIOTOKA, €CIIM CKOPOCTh JIBUXKE-
HUA BoIbI cocTasisteT 40 m/c.

3amaua 6
ITocTpouTh 3aBUCUMOCTh pe3oHaHca oT rryomHbl 3amuBa h = 10; 20; 30; 40; 60; 100; 200 M
nipu ero juHe L = 200 M.

3agaua 7
IToctpouTts 3aBUCUMOCTh pe3oHaHca OT JuiuHbI 3anuBa L = 20; 50; 100; 200; 500 kM. ipu ero
riyoune h =200 m.

3amaya 8
OnpenenuTh MaKCUMaIbHO BO3MOXHYIO MOITHOCTh, CHUMaemyto 3a onuH nuki [19C, ecnu
miomans Gacceitna S cocrasmser 2000 M2, mepenas ypoBHeii Boasl R cocTaBmser 6 M.

3ajaya 9
ITo ycnoBusaM 3amaun 8 J{ng Me3eHcKoro 3aiusa.

6.1 6.1.1 1. Vicnionb3oBanue GUOTOIINBA AJIS SHEPTETUYECKHX TIENIEH.

2. I1pon3BoACTBO OMOMACCHI I JHSPTETUUCSCKUX LICIICH.

3. ®OTOCHHTE3 KaK €CTECTBEHHBIH aKKyMYJIATOD COJTHEYHOM YHEPIUHL.

4. TonnuBHAs APEBECHHA, TOJEBBIE KYJIbTYPBI, OTXOABI JeconepepadaThiBaromIeil 1 LeUTo-
JI03HO-OYMa)KHO# POMBIIUICHHOCTH KaK SHEPTrOHOCUTEIH.

5. [uponus (cyxas neperoHka). TepMOXUMHUYECKHE MPOLIECCHI.

6. CrmpTtoBast ¢epMeHTanus (METaHOBOE OpOXKEHHE), HCIOJIB30BaHWE OMOTa3a OYMUCTHBIX
COOPY)KEHHH M TOPOJICKHX CBAJIOK.

7.1 7.1.1 1. Dkonoruyeckue mpoodiieMsl ucnons3oBanus HBUD. IIpodaema B3aUMOACHCTBUS dHEPTe-
THUKH U DKOJIOTHH.

2. DKOJIOTHYECKHUE MOCICICTBHISI PA3BUTHS COTHEYHOMN SHEPIeTUKH.

3. Binsinue BETPOIHEPTeTHKY Ha MPUPOTHYIO CPEY.

4. Bo3MOXHBIE IKOJIOTHYECKUE MPOSIBICHUS T€O0TEPMATbHON SHEPTETUKH.

5. DKONOTHYECKHUE MOCIIECICTBHUS HCIOIh30BaHUS SHEPTHH OKEeaHa.

6. Dxonormyeckasi XapaKTepUCTHKA UCTIOIB30BaHUS OHOIHEPTEeTHIECKUX YCTaHOBOK.

Tabnuna 6 — IlepeyeHb KOHTPOJILHBIX BONPOCOB [UIS1 NMPOBeJeHUs] MPOMEKYTOYHOH aTTecTALMU MO UTOram

ocsoenus gucunmaunel (OIK-3: UOIIK-3.2)

Ne
n/n

KOH’I‘pOJ’ILHBIC BONPOCHI IJIsI IPOBEACHUS 3a4UCTa

Bo306HOBIIsIEMBIE B HEBO300OHOBIIIEMBIE NCTOUHUKY dHepruu. Knaccndukarmms HBUD

Wcnonp3oBanne HBUD. Tekyniee cocTosiHUE, NEPCHEKTUBBI HCIIOJIb30BAHMUS.

VHTEHCHBHOCTD COJIHEUHOTO M3Iy4eHHs. ATMocdepHas Macca. DHeprus GOTOHOB. 3alpelieHHas 30Ha.

KOHCprKHI/Iﬂ, MaTcpuaJibl U BOJbTAMIICPHAS XapAKTCPUCTHKA COJIHCIHOI'O 3JICMCHTA.

T'enmnocucTeMel. Ha3HaquHe, TTPUHIUIT ﬂeﬁCTBHﬂ, Knaccmbmcaum{, KOHCTPYKIMS.

CoHeYHBIS KOJUJICKTOPBI. Hasnauenwe. KOHCprKIII/ISI, MPUHIUIT HeﬁCTBI/Iﬂ.

Conneunsle abcopOepsl. Haznauenne. KoHCTpyKIHS, TPUHIMI ISHCTBUSL.

XN |G W

TermoBoe akKyMyJIMpOBaHUE, aKKyMYJISITOP, aKKyMYJIMPYIOIIAs CHCTEMa. DHEPreTHUeCcKuid OaaHC TEIIOBOTO aKKyMy-
JSITOpA.

Knaccudukanus akkyMmysitopoB Teruia. CHCTEMBbl aKKyMYJIHPOBaHHUSL.

10.

Cxema MNOJKJIOYCHUS COJTHCYHBIX 3JICMCHTOB.

11.

HpOI/ICXO)K,HGHI/IC BETpa. KJ'I&CCI/I(bI/IKaIII/IH BETPOB, pO3a BETPOB, BETPOBLIC 30HLI.

12.

YcrpoiictBo Berpsika. Kitaccugukanus BeTpoasuraresei o NpuHIMUILY padoThl.

13.

CKOpOCTI) BETpa. Pabora TIOBECPXHOCTU IpU IleﬁCTBPIPI Ha HEC CUJIbI BETpA.

14.

PaGora BETPOBOI'0 KOJIECA KPbIJILYATOT'O BETPOABUTATECIIA. TCOpI/ISI 1 TMOHATHA NACAJIBbHOI'0 BETPAKA.

15.

Cxema TMOJAKIIOUCHMS BETPSKA.

16.

FeOTepMI/IKa. FeOTCpMI/I‘IeKaH CTYIICHb M €€ BCJIWYHNHA.

17.

Knaccn(i)mcam/m 1 THUIIBI NOA3CMHBIX TCPMAJIbHBIX BOJ.

18.

3amacel 1 pacnpoCTpaHCHUEC TEPMAJIbHBIX BO.

19.

IIpsiMmoe ucmoJib30BaHUE T€OTEPMaIbHOW dHEpruu. ['eoTepmalibHasi AJIEKTPOCTAHLUSL C HCIIOJNBb30BAHUEM MPHUPOJAHOTO
napa v ¢ OWHAPHBIM ITHKIJIOM.
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20.
21.

TernocHabXeHNE BBICOKOTEMITEPATYPHOH CHIIBHO MUHEPATH30BAaHHON TepMaIbHOK BOJIOH.
TernocHabXeHNEe HU3KOTEMITEpaTypHOH MaJIOMUHEPATU30BAaHHON TEPMAITLHOM BOJIOM.

6.2. Omnucanue moka3aTejeli M KPUTEPHEB KOHTPOJISI YCIEBAEMOCTH, ONHCAHUE IIKAJ
OlleHUBAHUS

[Tpouenypsl onleHUBaHUs (GOPMUPYEMBIX KOMIIETECHIIUH ONPEICISIIOT CIEIYIOIINEe HOPMATHBHBIC
JTOKYMeHTHI, paspaboranupie B HI'TY u Kk KoTOphlM BO3MOXKEH JOCTYNl Ha cailTe ydeOHO-
METOJIMYECKOTO YIPaBIICHUS https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-
metodicheskoe-upravlenie o Bkiragke «HopmaTuBHBIC JOKYMEHTHI U JIOKAJIbHBIE aKThI IO o0ecIie-
yeHuto oOpazoBarenbHOro npormecca HI'TY»:

1. TMonoxxeHnue o GOHJIE OIEHOYHBIX CPEACTB I MPOBEACHHS TEKYIIETO KOHTPOJISI, TIPOMEXKYTOU-
HOM aTTeCTallH U TOCYIapCTBEHHON HTOTOBOM aTTECTallMU 00YYArOIIUXCS MO MPOrpaMMaM BBICIIETO 00-
pasoBanus (HI'TY T1B/1-11.4/158-23).

[TonoxxeHne o0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH U TIPOBEICHUH MPOMEKYTOYHOHN aTTeCTauu 00y-
yaonmxcs HIKeropoackoro rocyaapcTBEHHOTO TEXHUUYECKOro yHuBepcurera um. P.E. AjekceeBa
(HITY B/ 11.1/30-23).

B PE3YIbTATC U3YUCHUA AUCHUIIIMHBI ((HeTpaI[I/IIII/IOHHBIG 1 BO30OHOBJIIEMBIE UCTOYHUKH OHEP-
THM» 00y4Yaronrecs AODKHBI TPUOOPECTH 3HAHMSI, YMEHUSI M HaBBIKH, C(HOPMYIUPOBAHHBIC B JIECKPHII-
TOpax JOCTIKeHUs odmenpodeccuonansHoit komrereHuu OITK-3 1 ¢ KOTOpOoit OHM TOTOBBI BHITIOIHSTH
KOHKPETHBIC JICHCTBUS, MPOIMCAHHBIC B MHIUKATOPAX JOCTHXKCHHS TOH ke KomrereHInu (Tadiuma 2).
OnenuBanue Gopmupyemoii komnereniun OIIK-3 B mpomecce Tekymero KOHTPOJIS 3HaHUH OCYIIECTB-

JECTCA 11O KPUTCPUAM U ITOKA3aTCIIAM, IIPUBCACHHBIM B Ta6J'II/II_Ie 7.

Ta6auna 7 — Kputepun, moka3areju 4 IIKaJa OHEHHBAHUS (opMHPYeMBIX KOMIIETEHIHIi B NMpoLecce TEKYIero
KOHTPOJIs 3HAHUH

HEHHUH K HUM

MHHapa

Konpt Buppt u Kputepuu one- Iloka3arenu olleHUBaHMS KOMIIETEHLIUN
= B S HOMeEpa Te€M | HUBaHUs KOMIIe- «3auTeHO» «He 3autreHo»
Q o o
E & g E 3aHATHH TEHIMH
2 52
[ ¥ =S 0O
E =B E
s 5 Q 3
S E 29
2 = 7
OIIK-3 | MOIIK-3.2 |Cemunapsl |Kpurepwii 1 CryneHT nonHo, morudHo u|CTyneHT OecHnopsiiouHO U HEyBe-
o  teMaM |[Tonmnora u yOe-|0€3 HEJOYETOB H3NaraeT B|pPEHHO M3JaraeT B CBOEM OTBETE Ha
AUCLHIUIA- | qUTENBHOCTD CBOEM OTBETE Ha BOIPOC|BONPOC WU JOKIJAZE MaTepual, WIH
HBI B6HeHOM OTBETAa WIM JO-|WJIM JIOKNage MaTepHall, |u3jiaraeT Marepuai, aOCOMIOTHO He
1 paboTad Blynana, B TOM|abGCONIOTHO COOTBETCTBYIO- | COOTBETCTBYIONIMI TeMaM 110 IUIaHy
MaJIbIX .
rpa;lInr[ax yucle M JIONOJ- MM TeMaM II0 IUIaHy Ce-|CEeMHHApa, a TaK)Ke OTKa3bIBAeTCs OT

BBICTYIIJICHHMS WJIW JOKJIaJa

Kpurepuii 2 CryzaeHr obOHapyxuBaeT | CTyneHT OOHapyXHBaeT HE3HaHUE
CreneHp  TOHH-|TIy0OKOE MOHMMAaHHE H3JIa-|OONBIIEH YacTH COOTBETCTBYIOIIETO

MaHUd U3Yy4YCHHO-
r0 MarepHana

raeMoro Marepuana, MOXKeT
000CHOBAaTh CBOHM CYX[e-
HUsA, TPUMCHUTHL 3HaAHWUA,
IOJTYYCHHBIC W3 PEKOMECH-
JIOBAaHHBIX M CaMOCTOSITEIIb-
HO BBISBJICHHBIX HCTOYHH-
KOB W HE JIOITyCKaeT OMIM-
60K

Marepuana OTBETa Ha BOIPOC HIIH
JOKIaja MO IUIaHy CEeMHHapa, Jo-
IMyCcKaeT TpyOble OMMOKH, KOTOpHIE
SBISIFOTCS CEPbE3HBIM MPEMATCTBHEM
K YCIICITHOMY OBJIAJICHUIO JECKPHII-
TOpaMH JOCTUXKEHUS KOMIIETECHIUU
OIIK-2

Kpurepuii 3 Hamnune y poknamuuka|Hanumuwe y noxnagumka MyJbTUMeE-
CreneHb TrOTOB- | MYJIBTUMEAMHHON TNpe3eH- | TMHHON TIpe3eHTaluu ¢ TpyObIMH
HOCTH TIpe3eHTa- | Tauuu 0e3 HapyIIeHWH NpH- | HApyLUIEHUsIMH HPUHATHIX TpeboBa-
UM W JIOKJaJa|HATBIX  TPeOOBaHMH  TIO |HUH TO CTPYKType, HATJSIHOCTH,
WA TE3WCOB | CTPYKTYpEe,  HATJITHOCTH, | AU3aiHy, HACTPOMKE, COACPIKAHUIO U
(TutTaHoB) OTBeTa | AM3aiiHy, HACTpPOWKe, CoO-|TekcTa (MaHa) MOOKJIaJa WM HX

Ha BOIIPOCHI IIO
IUTaHy CeMHUHApa

JIEpKaHMIO U TeKcTa (TUTaHa)
JIOKJIa/1a, @ Y BBICTYIIAIOMINX
- Te3UCOB (TUTAHOB) BBICTYII-
JIeHUl 1o Bceil Temaruke
CeMHUHapa

OTCYTCTBHE, & Y BBICTYMAIOINX —
MIOJTHOE OTCYTCTBHE TE3MCOB (IDIa-
HOB) BBICTYIUICHHMH TIO BOIPOCAM,
BBIHECECHHBIM HA CEMUHAP

Kpurepuii 4

3amaHve BBIINOJHEHO O€3

3a£[aHI/I€ HC BBbIIIOJIHCHO, MCTOJHKa
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Konwr Buner n Kpurepuu orne- TToka3aTenu oleHUBAHUS KOMIIETEHIIUH
= B S HOMEpA TEM | HUBAHUS KOMIIE- «3auTeHo» «He 3auTeHo»
o v o
E = = = 3aHATAN TEHIMHI
5 g5
: | £58
= =28 =
5 TS 3
& =~ g
CrerneHr TOTOB- | OIIHOOK €ro BBIITOJHEHHS OIINO0YHA
HOCTH K TIpOBe-
JICHUIO WHXKCHEP-
HBIX PacUYCTOB

B cootBerctBuu ¢ IlonoxkeHuem o TeKylieM KOHTPOJIE YCIIEBAEMOCTH U MPOBEIEHUHU MTPOMEKYTOY-
HOW arTecTanuu olyyaromuxcs Hukeropoackoro rocygapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA HM.
P.E. Anekceesa (HI'TY TIB/] 11.1/30-23) mo utoram TeKymiero KOHTPOJS MO AUCIUIUIMHE B CEMECTpe
IIpenojaBaTellb pelaeT BOIPOC O BOSMOXHOCTHU MPOXO0KJIEHUS CTYIEHTOM IIPOMEXYTOUYHOM aTTecTaluu
o pucrumuinae. OOydaroniuecs, He BBHIIOJHUBIINE MUHUMANbHbIE TpeOOBaHUs MO paboueil mporpaMmme
mucuumneel (PI1) 1 umeromue 1o 50% npomyckoB 3aHATHIM, TOJIY4alOT OLEHKY «HEYIOBIETBOPUTENb-
HOY («HE 3a4TEHO») M0 JAaHHOW JUCIHILTHHE.

Jlist BBIOJTHEHNUSI MHHUMAIIBHBIX TPEOOBAHUHN 110 M3YYEHUIO IUCIUILIMHBI 00YYalOIIHecs TOJIKHBI
HUMETh TOJIBKO MOJIOKHUTEIbHBIE OIEHKH 10 TeKYIIeMY KOHTPOJIIO UX 3HaHWUW Ha BCEX 3aHITHSIX, HA KOTO-
PBIX OHM MPUCYTCTBOBAIM U BBICTYNAIU C JOKJIAJAAMU UM COOOIEHUSMHU U BBINOJIHSUIA MIPAKTUUYECKHE
3aJlaHusl, BKIII0Yas 00s3aTeIbHOE MPUCYTCTBHUE HA KOJJIOKBUYME (TIPU HATMYUH).

OnenuBanue GOpMUPYEMbIX KOMIIETEHIIMI U I10 3a4€Ty B LIEJIOM OCYILECTBISETCS 10 LIKaJe Ole-
HUBaHUs, PEJCTaBICHHON B Tabmnuiie 8.

Tabauna 8 — lllkana ouennBanusi popMupyeMbIX KOMIIETeHIUI B polecce NPOMeKYTOYHOI aTTecTallu

Kommnerenmmm YpoBeHb OmnncaHne MIKajbl OIICHUBAHMS Ha 3a4eTe
YCBOCHUS
OIIK-2 Hoctarounsiit  |Ilo xputepusim 1-4 ¢ mokaszatensMu He HIDke «YIOBJIETBOPUTEIHHO» B YACTH, Kacaro-

1ieiics OTBETA HA KOHTPOJILHBIN Bompoc (Tabit. 7)
Henocrarounstii | [To xpurepusam 1-4 ¢ mokazatenem «HeynoBneTBOpUTENEHO» B 9aCTH, Kacarolecs oTBe-
Ta HAa KOHTPOJILHBIN Ha Bompoc (Taldi. 7)

7. YYEBHO-METOJNMYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

7.1 YueOHasi 1uTepaTypa, Ne4yaTHbIE M JIEKTPOHHbIE U31aHUsI OM0IM0Te4YHOro GoHaa

bubnuoreunslii poHA YKOMIUIEKTOBAH NMEYaTHBIMU M 3JIEKTPOHHBIMU M3AaHUSAMH U3 pacyeTa He
MmeHee 0,25 3Kx3eMIuIsApa KaXKA0Tr0 U3 U3/1aHUH, YKa3aHHBIX HIKE Ha KaXKA0T0 00ydJaroierocs U3 4nucia
JIUL, OAHOBPEMEHHO OCBAMBAIOIINX JAHHYIO JUCLIUILIUHY.

Taoauna 9 — Cnucok yuyeOHOI JIUTePaTyphl, NEYATHBIX H JIEKTPOHHBIX H3AaHMIl

Ne bubnuorpaduueckoe onucanue (aBTop, 3ariaBue, BU U3aHHUs, MECTO, U31aTeIbCTBO, KomngectBo
n/n TOJ] U3aHUs, KOTMYECTBO CTPAHMIIL) 9K3EMIUIIPOB B
Oubamnoreke
1. OcHOBHasl IUTEpaTYypa
1. | OcHOBBI COBpeMEHHOH SHEepreTHKU: Y 4eOHUK B 2-X ToMax. T.1: CoBpeMeHHast sHepreTuka / 10
A . Tpyxsuii u np.; mox pen. A Jl. Tpyxuus. - M.: Uzn. nom MOU, 2012. — 472 c.
2. | Conneunast sHepreTHKa: YuebHoe nocobue / B.1. Buccapnonos u ap.; nox pen. B.J. Buccapnonosa. 12
- M.: U3a. nom MDU, 2012. - 276 c.
3. | Meroab! pacuera pecypcoB BO30OHOBIISIEMBIX HCTOYHHKOB 9HEpTuu: YueOHoe nmocobue / 10

A.A. Bypmuctpos u nip.; mox pea. B.M. Buccapronosa. - M.: M3, nom MOU, 2014. — 144 c.

2. JlonoaHUTENIbHAS TUTEPATypa

4. | HerpaguuuoHHBIC U BO3OOHOBIIIEMBIC HCTOYHUKY dHeprun: YueOnuk / A. I1. backakos, B. A. MyHiI.

- M. : Uzn.Jlom "bacrer", 2013. - 367 c. : mi. - (Beiciiee npodeccronansHoe obpasoBanue. baka- 10
naBpuat). - CooTBeTcTBYyeT DenepaibHOMY roc.00pa30BaTeIbHOMY CTAHAPTY 3-T0 MOKOJICHUSI.

5. | Cubuxun I0./1. HerpanuimoHHble 1 BO30OHOBIISIEMbIC HCTOYHUKH SHEPTUH: Y 4eOHOe mocodue / 8
10.J1. Cubukun, M .1O. Cubukun. - M.: KHOPYC, 2012. — 228 c. - ISBN 978-5-406-02051-7.

6. | Heuk C.O. DHepreTHUeCKUe HCTOYHUKH U PECYPChl Oin3koro Oymymero. - Ilepms: U3, mom «Ilpec- 12
craiimy», 2007. — 383 c.

7. | denk C.O. Bo3oOHOBIsIeMbIe HCTOYHUKHY dHEeprun. Ha Oepery sHepreTndeckoro okeana - [lepmp: 15

W3n-Bo [lepm. roc. TexH. yH-Ta, 2008. — 287 c.
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Ne Bubmmorpagudeckoe onmcanue (aBTop, 3ariaBue, BUA U3TaHNSA, MECTO, H3/1aTEIBCTBO, Komngectso
/I TOJ] M3aHUSL, KOTMIECTBO CTPAHMII) 9K3EMIUTIPOB B
Oubnmnoreke

8. | Yaanos C.H. Bo3oOHoBsieMbIe HCTOUHUKH dHeprun: Yuebnuk / C.H.Y nanos - HoBocubupck: 10
HI'TY, 2013. -431c.

9. | Po3a na A. Bo3oOHOBIIsIeMble HICTOYHUKH SHEPrun. PU3NKO-TEXHUYECKUE OCHOBBI: YueOH. mocodue: 11
Iep. ¢ anrn. / Po3a na A.; Tlox pen. C.I1.Maneimenko, O.C.ITonens - M.: Uzn. nom MBU; U3n. mom
«MuaTemnexkT - M.: U3n. nom MOU; U3a. nom «MuTemtekty, 2010. — 704 c.

10.| TOCT P 51997-2002. HerpaauirionHas sHepreTrka. BerposHepreTrka. Y CTaHOBKH BETPOIHEPIETH- 10
yeckue. O6mue Texuunueckue tpedosanus - M.: UK Uzn-Bo crangapros, 2013.

7.2. CnipaBo4Ho-0nOuorpadguyeckasi ¥ Hay4YHasi JJuTeparypa
Taoauna 10 — Ciiucox cnpaBo4Ho-OuOIHOrpadguyecKoii M HAYYHOM JUTePaTyphI
Ne Bubnmorpapuueckoe onucanue (aBTop, 3ariaaBue, BUJ U3AaHMs, MECTO, U3AaTEIbCTBO, TOJT Konuuectso
I/11 | W3/aHMs, KOJIMYECTBO CTPAHMIT), HANMEHOBaHHE TIEPHOINYECKOTO U3/IaHUs, CAlT U3JaHUs WK 9K3EMIUIPOB B
W3/aTeNbCTBA, CTPAHUIA HH()OPMAIIMOHHOTO caifTa OuOIMOTEKE HITH
MePUOTUIHOCTH
BEIITYCKOB
1. CnpaBouHO-Onbnuorpadudeckas IuTeparypa

1. |I1.JI. Kupunnos u ap. CripaBOYHHK 10 TEIDIOTHAPABIMYECKIM pacueTaM B SICpHOU SHEPTEeTHKE B 12
3-x tomax. T. 1; mox obm. pen. [1.JI. Kupnnmosa. — M.: U3nAT, 2010. — 776 c.

2. |Comunes, JI.H. Kypc nekuii mo aucnumuinae: « HeTpa uiuoHHbIe 1 BO30OHOBISIEMbBIE HCTOYHHKH DIIEKTPOHHOE
sHeprum», [Teker] / JI.H. Conrnes - H. Hosropon: HI'TY um. P.E. Anekceesa, 2015. HA3IaHUE

3. |IIJI. Kupumos u ap. CipaBOYHHK 1O TETUIOTHIPABINICCKAM pacdeTaM B SACPHON YHEPTETHUKE B 17
3-x tomax. T. 2; mox o6m. pen. [1.JI. Kupnnmosa. — M.: U3nAT, 2013. — 688 c.

4. |T1JI. KupmnoB u ap. CrpaBOYHHUK MO TEIUTOTHAPABINICCKAM pacyeTaM B SACPHOM YHEPTETHKE B 28
3-x tomax. T. 3; mox obmur. pex. [1.JI. Kupummosa. — M.: M3nAT, 2014. — 688 c.

5. |B.II. bo6koB, A.W. bioxun, B.H. Pymsauues, B.A. Conosses, B.I1. TapacukoB. CripaBOYHHUK 110 9
CBOMCTBaM MaTepHasIOB JJIS NMEPCIEKTUBHBIX PEAKTOPHBIX TexHoioruid. Tom 3. CpoiicTBa mornio-
tutesneld HelTpoHoB. Kuura 1. Iloriomaroniye Marepualibl Ha OCHOBE OOpa M €ro CoeIUHEHH;
non obm1. pex. B.M. Ilomnasckoro. — M.: MI3nAT, 2013. - 632 c.

6. |I[TactopT nporpaMMbl HHHOBAIIMOHHOTO Pa3BUTHUS M TEXHOJOTMYECKON MOjepHU3anuu ['ockopro- DIEeKTPOHHOE
pammmu  «Pocatom» Ha  mepmony go 2030 roma (B TpaxmaHCKOW ~— 4acTH): U37aHNe
https://www.rosatom.ru/upload/iblock/5e1/5e130b6e7fba0fb511f400defad83aca.pdf na caiime
Www.rosatom.ru

7. | «AtomiInfo.Ru»: He3aBucumblii nrdGopManuoHHO-aHamuTHUeCKuid caidt AtomInfo.Ru (cBunmerens- DIEKTPOHHOE
ctBo 0 peructpanud CMU On Ne ®C77-30792, Beimano ®enepaipHOil CITy:K00i 1O HAA30py B|  TEPHOAMYECKOE
cthepe MaccoBBIX KOMMYHHKAIHH, CBS3H M OXPAaHBI KyJIBTYpHOTO Hacieaus 26 nexadps 2007 ro- U3JlaHue
za)

2. Hayunas nurepatypa

8. | «AtomHas sHeprus». Hayano-texamueckuii xxyprair. — M.: HKO «Penmakius sxypHana « AToMHas 1 pa3 B MecA1L
sHeprusi» (Scopus, Web of Science, nepeunn BAK u PUHII): j-atomicenergy.ru

9. «Bomnpocsl aromHOl Hayku M TexHUKH. Cepusi: TepmosinepHblii cunTe3». HayuHo-TexHH4Yeckuit 4 paza Broj
xypaar. — M.: HUL] «KypuatoBckuit uuctutyt» (Scopus, Web of Science, mepeunn BAK wu
PUHII): http://vant.iterru.ru/vant.html

10. «Bompocsl aromHONM Hayku W TexHuku. Cepus: Du3uka sAEpHBIX peakTopoBy. HayuHo- 5 pa3 Brox
TexHr4YecKkuil )xypHaia. — M.: HULL «KypuaTtosckuii nHctuTyT» (SCopus, Web of Science, Science
Citation Index, INIS Atomindex, MepeyHH BAK " PUHLI):
http://nrcki.ru/catalog/index.shtml?g_show=37331

11.| «M3Bectust BhICIIMX y4eOHBIX 3aBelieHuI. SnepHas sHepreTrkay. HaydHo-TeXHHYECKUN KypHAI. 4 pasa B 0]
— O6nuuck: UATD HUAY MU®U (Ulrich’s Periodical Directory, nepeusn BAK u PUHLI):
https://nuclear-power-engineering.ru

12.| ATOMHBIC CTaHIIMK MAJIOW MOIIHOCTH: HOBOE HAIPaBJICHUE pa3BUTHs 3HepreTuku: T. 2 /mox pen. DNEeKTPOHHOE
akax. PAH A. A. CapkucoBa. — M.: Akanem-Ilpunt, 2015. — 387 c.: mn. — ISBN 978-5- W3JIaHue

906324-04-7 (B nep.)

7.3. MeToanyeckue yKa3zaHusl, peKOMEHIAIUM U IPyTrue MaTepUaJIbl K 3aHATUIM

B momomp ydacTHHKaM o0Opa3oBaTeNpHOTO Tpolecca (mpenojaBarensM U cryaeHTam) B HI'TY
pa3paboTaHbl ClIeqyIOINe y4eOHO-METOIUIECKIE TOKYMEHTHI:
1) Meroanueckre PeKOMEH/IAIIMH 110 TPUMCHEHUIO HHTEPAKTUBHBIX (hOPM, METOIOB U TEXHOJIOTHIA

oOyueHwus,
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https://www.rosatom.ru/upload/iblock/5e1/5e130b6e7fba0fb511f400defad83aca.pdf
http://www.rosatom.ru/
http://www.atominfo.ru/news/air3166.jpg
http://j-atomicenergy.ru/
http://vant.iterru.ru/vant.html
http://nrcki.ru/catalog/index.shtml
https://nuclear-power-engineering.ru/
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_interakt_obuch.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_interakt_obuch.pdf

2) MeToau4yecKrne peKOMEHJAINHY K JICKIIMOHHBIM U IIPAKTUYSCKUM 3aHATHUSIM 0 JUCHUILJINHE,

3) Meroanyeckre peKOMEHIAIMH 110 0QOPMICHHIO MPAKTHYCCKUX PAOOT 00YYAIOIIHXCS;

4) MeTroauyeckie pEKOMEHIAMN 10 OPraHu3alid U IUIAHUPOBAHUIO CAMOCTOSTEILHON PabOThI
CTYACHTOB 110 JMCIMIIJIIMHC.

VYkazaHHble MaTepHalbl pa3MelIeHbl B 3JIEKTPOHHOM BHJE Ha caiTe y4eOHO-METOJHYECKOTO
ympasienus  https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-metodicheskoe-upravlenie B
pyOpuke «MeTroanueckue MaTepHalibl o odecreueHuto oopazoparesibHOro nporecca HI'TY ».

8. HTHOPOPMAIIMOHHOE OBECIIEYHEHME JUCHUIIIMHBI

JlucumiiimHa, OTHOCUTCS K IpylIe AMCLUMILIMH, B PaMKaxX KOTOPBIX MPEAINOJIaraeTcs UCIOoIb30Ba-
HUE MH(QOPMALMOHHBIX TEXHOJIOIMH KaK BCIOMOraTeJIbHOI'O HHCTPYMEHTA JJIsl BBIIIOJIHEHUSI CIEAYIOIINX
3a1a4:

— IEMOHCTpalys AUJIAKTUYECKUX MAaTEPUAIIOB C HCIIOJIB30BAHUEM MYJIbTUMEIUMHBIX TEXHOIOIHH;

— UCTIOJIh30BaHHUE YJICKTPOHHOM 00pa30BaTEIBHOMN Cpe/ibl yHUBEPCUTETA,

— OpraHu3anus B3auMoJIeHiCTBUA ¢ 00Y4arOLMMUCS IOCPEICTBOM JIEKTPOHHOM MOYTHI.

8.1. Ilepeuennb pecypcoB MHGOPMALMOHHO-TEIEKOMMYHUKAIMOHHOH ceTn «MHTepHeT», He-
00X0AMMBIX VIl OCBOCHUS AU CHHUIIIMHBI

Caiit HayuHO-TexHn4eckoi oudmmoreku (HTB):

- mmaBHas crpanmmma HTB:  https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-
tehnicheskaya-biblioteka/resursy;

- anektpoHHas oudmuorexka HI'TY: https://library.nntu.ru/megapro/web;

Ha ctpanune caiita HTB mo cooTBeTCTBYIOIMIMM BKJIaJKaM BO3MOKEH JOCTYI K HEOOXOIMMBIM pe-
cypcaMm Ha CJIEeIyIOLIMX CTPaHNULAX:

- «OnexTpoHHas OuOIMOTEKa» 10 BKJIaAKe «neKTpoHHbIN katamor HI'TVYy;

- «QneKkTpoHHO-01OnmuoTeuHas cucreMa «Jlanb» no Brnagke «bC «Jlanby;

- «OBC «kKOHCVYJIBTAHT CTYAEHTA - Crynendeckas 31eKTpOHHasi OUOIMOTEKa» MO BKIIAJIKE
«9BbC «KoHCynbTaHT CTyEHTA;

Kpowme toro, c caiita HTb Bo3moskeH aocTyn kK MHGOpMallMOHHO-aHAIUTHYECKUM Iu1aThopMam ¢
uHpopManuel o BeIyIMX MeX/IyHapOAHbIX HayyHBIX MyOauKanusx Scopus Preview, a Taxke k pedepa-
THUBHBIM XypHajlaM, BbIOpaHHBIM K3 0a3 JaHHbIX Bcepoccuiickoro MHCTUTYTa Hay4HOH M TEXHUYECKOU
uHpopmanuu Poccuiickoit akanemun Hayk (BUHUTU PAH) u BeimuceiBaembiv HTB.

C xommnbroTepoB crienuanusupoBanubix ayauropuid HTB (ayn. 2201, 2210, 6162) Bo3mMoxeH 10-
CTYIl K BHEITHUM pecypcam:

- npodeccroHaNbHBIM cripaBouHbIM cucteMaM «Koncynbrantllmocy, «Texakcnepry;

- ®enepanbHOMy nHGopMannoHHOMY GoHay crangapToB PI'VII «Crannaptunpopm».

B cBoO60OHOM f0CTYyTIE HAXOAATCS:

- Hay4Has AnekTpoHHas oudanoreka ELIBRARY .RU: https://www.elibrary.ru/defaultx.asp;

- Hay4Has dJIeKTpoHHas oudanoreka «Kubep Jlenunkay: https://cyberleninka.ru/journal;

- JIIEKTPOHHO-OMONMMOTEeYHasl cucTeMa u3natenberBa «Haykay: https://www.libnauka.ru/

- nH(OPMAIIMOHHAS CHCTEMA JIOCTYIIA K KaTajoraM OuOimroTek cepsl 00pa3oBaHus U HAYKH
OKBCOH: http://www.vlibrary.ru/.

8.2. [lepeuenb mporpaMMHOro odecrneyeHust

IIpu  ocymecTBieHuHn  00pa3oBaTeNbHOTO  Ipoliecca  CTyAeHTaMH W Impodeccopcko-
MpernojaBaTeIbCKUM COCTaBOM HCIOJIB3YETCsl IPOrpaMMHOe o0ecrieueHne, ykazanHoe B Tabnuie 12 pas-
nena 10 macrosmeit PITI.

9. OBPA3OBATEJIBHBIE PECYPCBbI 1JIs1 HHBAJIU/0OB U JIML] C OB3

B Tabnune 11 ykazan nepedeHb 00pa3oBaTeNbHBIX PECYpCOB, UMEIOMINX (POPMBI, aJaNTHPOBAHHBIC
K OrpaHMYCHUAM HX 3O0POBbiA, 4 TAKKE CBCACHHA O HAIIMYUU CIICHHUAJIIBHBIX TEXHHUYCCKUX CPCIACTB O6y-
YeHHs KOJUIEKTUBHOTO M MHAMBHUIYaLHOTO TMOJIb30BaHus. MHpopmarus pa3merena B noapasaene «Jo-
CTYyIMHAs cpefiay crienuanu3upoBanHoro pasaena caiita HI'TY «CBenenust 00 00pa3oBaTeIbHOM OpraHH-

3armm»:_https://www.nntu.ru/sveden/accenvi.
Tabauna 11 - O0pa3oBaTesbHbIe pecypchl /sl HHBATUAOB 1 ann ¢ OB3
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_lec_i_prakt.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_oform_prakt_rabot.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.pdf
https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-metodicheskoe-upravlenie
http://www.nntu.ru/RUS/biblioteka/bibl.html
http://www.nntu.ru/RUS/biblioteka/bibl.html
https://library.nntu.ru/megapro/web
https://www.elibrary.ru/defaultx.asp
https://cyberleninka.ru/journal
file:///E:/AppData/Roaming/Microsoft/Word/электронно-библиотечная%20система%20издательства
https://www.libnauka.ru/
http://www.vlibrary.ru/
https://www.nntu.ru/sveden/accenv/

CBeleHNUs 0 HUTMYHMH CIIeNUaIbHBIX TeXHHYe-
CKHX CPECTB O0YUICHHUS
KOJUIEKTUBHOT'O M MHAMUBHIYaJBHOT'O MOJIB30BA-
HUS
O3BydYKa KHUT W yYBeNH4ICHHE mpudTa
CrieriaiibHOE MOOMITBHOE TIPHIIOKEHHE - CHHTE3aTOpP
pedr, KOTOPBI BOCHPOU3BOAUT TEKCTHI KHUT U MEHIO

IlepeyeHb 00pa3oBaTEIBHBIX PECYPCOB,
MIPHUCTIOCOOICHHBIX ST HCTIOIb30BAHUS
nHBaNKaaMu 1 munamu ¢ OB3

1. | OBC «KoHCYNBTaHT CTYHEHTA»
2. | OBC «Jlaup»

HaBUTaLlUH
3. |9BC «HOpaiit» Bepcus ans cnaboBunsmmx
10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJ/IUMOE JJIA

OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO AUCIUITIJIMHE

VY4ebHblil npouecc Mo JAHHOW AMCHUIUIMHE 00eCreueH COBPEMEHHBIM ayIAMTOPHBIM U J1labopaTop-
HeIM (oHIOM. B mporecce mpoBeneHHsT ayTUTOPHBIX U CAMOCTOSITEIIBbHBIX 3aHATHH INPEToaaBaTesid U
CTY/I€HTBI UMEIOT BO3MOKHOCTh JAOCTyNa K HH()OpMAIIMOHHO-KOMMYHHMKAIIMOHHOH ceTu «HTepHEeT», Kak
Ha teppuropun HI'TY, Tak u BHe ee.

Jlns ocyuiectBiaeHus o0pa30BaTeNbHOrO Ipolecca 1o aucuuiuiMee «HerpagunuoHHsle U B0300-
HOBJISIEMbIE MCTOYHUKHM SHEPTrUU» MOTYT OBITh MCIOJIb30BaHbl MaTepUaIbHO-TEXHUYECKas 0a3a W mpo-

I'paMMHOC O66CHC‘{CHI/IC, MMpCACTaBJICHHBIC Ta6J’II/II_Ie 12.
Tabauna 12 - OcHALIEHHOCTh ayIMTOPUIl U MOMeIeHUI A/l CAaMOCTOSATEJbHOH PadoThl CTYJIEHTOB MO JAMCI M-
IJIMHE

Ne Homepa 1 HaumeHOBaHus OcCHaIlEHHOCTh ayAUTOPUIA U [lepeueHb NULIEH3UOHHOTO
n/n ayIUTOPUH W IOMEIICHUH IS MIOMEIIEHUH IS CAMOCTOSITEIbHOM MIPOTPAMMHOTO 00ECTICUCHHSI.
CaMOCTOSATEIEHOU PabOTHI paboTsl PexBHU3HUTHI TOITBEPKAAIOIIETO
JIOKYMEHTa
1 (5115, 5209, 5210, 5220, 5225, 5232, | Jocka MeaoBas. Microsoft Windows 10 (moamucka

5236

Y4eOHble ayIUTOpUM AJS TIPOBETe-
HUS JIEKIIUM, CEMUHAPOB, NpPaKTHYe-
CKHUX 3aHATHUH, IPYNIOBBIX U WHJIU-
BUJYaJIbHBIX KOHCYJIbTALUH, TEKY-
HIEr0 KOHTPOJII U IPOMEXYTOUHOU
aTTecTalluu

Hoyt6yk HP Intel® Core™ i3-5005U
CPU @ 2.00GHz 2.00 GHz 8 Gbj;
MynbTUMEIUIHBIN IPOEKTOP CTALU-
OHapHbIK oTON0YHbIN Epson EB-
X500;

OKkpaH.

DreamSpark Premium, morosop Ne
0509/KMP ot 15.10.18)

Dr.Web (c/u GMN9-DSLH-G4U1-
LW6H ot 11.05.2023)

MS Office 2010 MS Open License,
60853088, Academic

Adobe Acrobat Reader DC-Russian
(ITpopuerapuoe I10)

7-zip (CBobomuoe 110, GNU LGPL)
OpenOffice.org 2.3.0 Professional,
Sun Microsystems Inc. (ceo6omHoe
[10)

Google Chrome, Bepcus 49.0.2623.87
(cBobomnoe I10)

5214
Nudopmanmonno - oOpa3oBaresb-

Pabouee mecrto crynenra — 28
Jlocka MernoBasi;

Microsoft Windows 10 (moamucka
DreamSpark Premium, mqorosop Ne

II9BM - 14 mrt. (mpoueccop Inter®
Core™ 2 CPU 6320 @ 1.86 GHz 1.87
GHz, O3Y 2 I'b) ¢ noctynoM Kk ceTu
«UnTtepuer» u ObC HI'TY

0509/KMP ot 15.10.18);

Astra Linux (Orel) 2.12.432;

P7 Odwuc (c/u 5260001439);
Pacnipoctpansiemoe o cBo601HO#

HBIN LCHTP I MPOBECACHUS ITPAKTH-
YCCKHX 3aHﬂTHﬁ, KOJIJIOKBUYMa H
CaMOCTOSTENTFHON pabOTHI

JMLEH3UH:
- Visual Studio 2010 (moxamicka
MSDN AA Developer Original Mem-
bership, ID: 700493608, 6eccpounas);
- Adobe Acrobat Reader DC, Bepcust
2015.010.20060,
//get.adobe.com/reader, 6ecruiaTHoe
I10;

- Google Chrome, Bepcust
49.0.2623.87, 6ecmuiaraoe I10;

e MATLAB, Bepcus R2008a,
miatHoe T10.

Oec-
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11. METOJINYECKHUE PEKOMEHIAIIMH OB YYAIOIAMCSI TI0 OCBOEHUIO
TACIATITAHBI

11.1. O6ume MeToaMYeCKHEe PEKOMEHIANMH /sl 00yYAIOIIMXCS MO0 OCBOCHHMIO NUCHHUILINHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTHH

JlucuuminuHa peanu3yercs IMOCPEICTBOM MPOBEACHUS KOHTAKTHOW paboThl ¢ 00ydaromuMUCs
(BKITIOUAs TPOBEACHUE TEKYILETO KOHTPOJIS YCIIEeBAEMOCTH), CAMOCTOSATENIEHOW pabOThl 00YJAIOIIXCS U
MIPOMEXKYTOUYHOM aTTECTALUU.

KonraktHas pabota MOXKeT OBbITh ayAUTOPHON, BHEAYAUTOPHOM, a TAK)KE IPOBOJUTHCS B SIEKTPOH-
HOM MH(pOpMaIMOHHO-00pa3oBaTensHO cpene yHuBepcurera (nanee - DMOC). B ciydae nmpoBeacHus
4acTU KOHTAKTHOM paboThl no gucnuminHe B OMOC (B COOTBETCTBUM C paclHCaHUEM Y4eOHBIX 3aHs-
THI1), TPYI0OEMKOCTb KOHTaKTHOM paboTsl B DMMOC sKBHUBaJIeHTHA ayIUTOPHOM padoTe.

OCHOBHBIMU 3JIEMEHTaAMH CTPYKTYPbI ayTUTOPHON pabOTHI IO JUCIUILTUHE SIBIISIFOTCS:

— BUJIbl ayUTOPHOU pabOTHI;

— (opmbI aynuTOpHO#N paboThI, BKIItOYArOImue GOPMBI €e BBITOIHEHHS, (JOPMBI TIPEACTABICHUS €€
pe3ynbTaToB U (POpPMBI KOHTPOIIS ypoBHS ocBoeHus komneTteHuuu OITK-3.

OCHOBHBIMH BHJIaMH ayIUTOPHON paOOTHI CTYIEHTOB MO JAHHOW JUCUUIUIMHE SIBJISTIOTCS:

— paboTa Ha JIEKIUsX;

— BBIIIOJIHEHHE NMPAKTUYECKUX 3aJaHU;

— paboTa Ha ceMUHapax 1 KOJUIOKBUYME.

dopmamu BBITIOJIHEHHUS BUJOB ayIUTOPHOIN paOOTHI SABIISIOTCS:

— JIGKLUU;

— IPaKTUYECKUE 3aHATHUS (CEMUHAPHI, KOJUIOKBUYM, paboTa B MaJIBIX TPYIINax);

— KOHCYJIbTALIMH.

Pe3ynbrarhl ayAuTOpHON pabOTHI MPEACTABIISAIOTCS B CIEAYIOLIMX OCHOBHBIX (hopMax:

— KOHCIIEKTBI;

— pabouue MaTepHalbl,

— JIOKJIa/Ibl HA CEMUHApax, TE3UCHI BBICTYIUICHUH.

VYposenb pa3Butus komnereHuu OIIK-3 B pe3ynbTare BBINOJIHEHHS ONPEAETICHHBIX BUIOB PaOOTHI
OLIEHHBAETCS:

— Ha KOHTPOJILHOM OIPOCE 110 MPOIIeHHOMY MaTepuaiy (3HaTh);

— 110 pe3yabTaTaM BBIIIOJHEHUS 3aJJaHUN Ha MPAKTUUYECKUX 3aHATHUSIX (YMETb, BIIAJIETh);

— TIp¥ OOCY>KJICHUU JTOKJIAI0B U BHICTYIUICHHI Ha ceMHHapax (3HaTh, YMETH).

@DyHKIIMOHANbHBIE CBOMCTBA (OPM ayAUTOPHOW pabOTHI ONpesieNeHbl CBOMCTBAMU NMPUMEHSIEMBIX
TEXHOJIOTHH, 00ecTIeYrBaOIUX U3YUYEeHHE U OCBOCHUE 00beMa Co/lepKaHUs TUCIMUIUIMHBI, OTHECEHHOTO
K OoIpeziesieHHON (hopme.

[IpenoaBaHye JUCUUIUIMHBI BEAETCS C IPUMEHEHHEM CIIEIYIONMX 00pa30BaTeIbHbIX TEXHOIOTHH!

- Ha JIGKIIMOHHBIX 3aHATHUSAX - IPOOJIEMHBIE JIEKIINU;

- Ha CEMUHApPCKHX 3aHATHUSAX - CEMUHAPbI — JUAJIOTH;

- Ha IPAKTHUYECKUX 3aHATUSX — pad0Ta B MaJIbIX TPyMIax.

[To utoram Tekyliel ycreBaeMOCTH CTYJEHTY MOKET ObITh BBICTABIIEH 3a4eT 1O IMPOMEKYTOUHOU
aTTecTallii B COOTBETCTBHH ¢ pa3zenioM 6.2 Hacrosimeit PIT/I.

11.2. Metoanyeckue yKa3aHus AJs 3aHATHI JIEKIIMOHHOT0 THIIA

Jlexuusi, kak ¢opMa BBIIIOJIHEHUS ayJUTOPHONU paboThI, MPU3BaHA JOHECTH 10 00y4arOIIMXCs 3Ha-
HUS TEOPETUYECKOT0 MaTepHajja AUCHUIUIMHBL. JIekunn obecneunBaroT, Mpexae BCero, popMUpoOBaHUE
KOMITOHEeHTa «3HaTh» KomrrereHIuu OITK-3. CTpykTypa cojep:kaHus JEKIUH peIycMaTpUBaeT BBeEIe-
HUE, OCHOBHYIO 4acTh U 3aKitoueHue. Bo BBeneHUH pacKkpbIBaeTcs poJib, 3HAUUMOCTh, COCTOSTHUE Pa3BU-
TUSl AUCLMILINHBI U1 OTPAC/Id HAayKH, TEXHUKH, TEXHOJIOTUH. B 3aKiIfoueHun OCBELIAIOTCs C 10CTaTOY-
HOM MOJHOTOM OCHOBHBIE HANPABJIEHUS PA3BUTHUS COJEPKAaHUS JUCHUILUIMHBL. OOBEMBI TEOPETUYECKOTO
MaTepuaia, U3y4yaeMoro Ha JIEKIUSAX eKEHeIeNbHO, O0ECIeYMBAIOT BBINOJHEHHUE 3allylAaHMPOBAHHBIX
(bopM ayAUTOPHBIX 3aHATUN U CAMOCTOATENIbHOM paboThl cTyneHTOB. [IpobnemMHas nexius onpenensercs
MTOCTAHOBKOM BOIPOCOB WJIU 3ajjad, MOJICIUPYIOMIHUX TPOOJIEMHYIO, «HANPSXKEHHYI0» CUTYaIHIo, pa3pe-
LIEHHE KOTOPOH IMPOUCXOAUT HETOCPEICTBEHHO («HA IJIa3ax») B XOJE M3JI0KEHHSI TEMbl HA OCHOBE BO-
BJICUEHHUS CTYACHTOB B JUANOrMuecKkre GopMbl KOMMYHUKAIIMH, aKTUBU3UPYIOILIUE [T03HABATEIbHYIO JIe-
ATEIBHOCTD.
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Matepuanbl KU SBISIOTCS OMOPHOM OCHOBOW MJISI MOJATOTOBKU OOYYAIOIIUXCS K CEMHUHApam,
MPAKTUUYECKUM 3aHSITHSIM U BBIMOJIHEHUS 3a/laHUi CaMOCTOSITETIbHOM paboThl, a TakKe K MEPONPUATUAM
TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHOU aTTECTALUHU 10 JUCLUIUIMHE.

B x0/1€ TeKIIMOHHBIX 3aHATUN PEKOMEH]IyeTCsl BECTH KOHCTICKTUPOBaHUE Y4eOHOTO MaTepHraia.

11.3. MeToauyeckue yKa3aHusl 110 OCBOCHHUIO JUCHUIIIMHBI HA 3aHATHAX CEMUHAPCKOT0 THIIA

[TpakTryeckue (CEMHUHAPCKUE) 3aHITUS MPEICTABIAIOT COOOM JETATU3aIMI0 JICKIIMOHHOTO Teope-
THYECKOT0 MaTepuala M Kak opma rpynmnoBbIX MPAKTHUECKUX 3aHSATUI MPUMEHSIOTCS IS KOJUICKTHB-
HOM mpopaboTKu (M3y4eHHs) TEM, YCBOGHUE KOTOPBIX OMpeelisieT KauecTBO NMPOoecCuOHANbHON MOAro-
TOBKH, ¥ TIPU ITOM SIBIISIOLIUXCS HAauOoJee TPYAHBIMH ISl HHIMBUYaTbHOTO MIOHUMAHUS W YCBOCHHS.
CemuHap BKJIIOYAET:

— KpaTKoe BCTYMHUTENIbHOE CJIOBO Ipenoaanarens (2—3 MHUHYTHI), B KOTOPOM OMPEIEINAIOTCS 1iefie-
HAIpPaBIEHHOCTh BCETO 3aHATHS, €T0 aKTYaJIbHOCTh, Y3JIOBBIE MPOOJIEMBI, CBSI3b C MPEAIISCTBYIOMICH Te-
MOH, 11eJIeBasi yCTAHOBKA;

— o0cyXJIeHUE BOTIPOCOB CEMHUHAPa, B TOM YHCJIE: BBICTYIUICHHUS 10 OCHOBHOMY BOIIPOCY; BOTIPOCHI
K BBICTYIAIOIIEMY; aHAJIU3 TEOPETUYECKUX U METOJUYECKUX JIOCTOMHCTB M HEJOCTATKOB BBICTYILICHUS,
JOTIOJIHEHUS M 3aMEYaHHUsI IO HEMY; 3aKJIFOUMTEIbHOE CII0BO OCHOBHOI'O BBICTYIIAIOIIETO B CBA3U C 3aMe-
YaHUSIMU U JOTIOJTHEHUSIMUA CO CTOPOHBI CTY/ICHTOB;

— 3aKJIFOUUTEIBHOE CIOBO MpernoaBaTels (MoABeIeHUE UTOTOB, KpaTKasl OlIeHKa YPOBHsI 0OCYK/e-
HUS BOIPOCOB B 1I€JIOM, CHJIbHBIE U c1a0ble CTOPOHBI BBICTYIUICHUN).

VYcnex ceMuHapa 3aBUCHT OT KauecTBa MOATOTOBKM K HEMY KaK CO CTOPOHBI MPENoIaBaTelis, TaKk 1
CO CTOPOHBI CTYJ€HTOB. OCHOBHBIM METOJUYECKUM JOKYMEHTOM MPU MOJATOTOBKE CTYJACHTOB K IaHHOMY
CEMUHApY SABJISIETCS €T0 IJIaH, pa3paOOoTaHHBIN MPENoaaBaTEIEM.

11.4. MeToauyeckue yKa3aHHus 0 OCBOCHHIO TMCUMILVIMHBI HA MPAKTHYECKUX 3AHATHAX NPH
padoTe B MaJIbIX rpynmnax

[IpakTrueckue 3aHATHS 110 JAHHOW IUCHIUILIMHE MPOBOJATCS B popMe pabOThI B MaJbIX TpyIMax.
Onu popMHpYIOT, IPEXKIE BCErO, KOMIIOHEHTHI «yMETh» U «BIaaeTh» komrereHun OIIK-3 u opuenTu-
POBaHbI Ha pellIeHUe THUMOBBIX (0a30BbIX) 3aa4, COJIEPKAIINX TUIIOBBIE MEXAHU3MBI, IPOLIETYPhI IPUMeE-
HEHUS M3Y9aeMbIX METOJIOB, METOMK, ITOIX0JIOB, AITOPUTMOB, MOl 1 mp. Pabora B MalibIX rpymnmax
— 9TO COBMECTHasl paboTa CTYAICHTOB B TPyMMax U3 2-4 4eloBeK HaJ ONpeAeTIeHHBIM 3aaHUeM, NPHU BbI-
TIOJTHEHUH KOTOPOTO OHU CaMOCTOSITENIbHO WJIM C TTOMOIIBIO TIPETOaBaTeNsl yCTAaHABIMBAIOT HOPMBI 00-
IIeHHUs] ¥ B3aUMOJCHCTBUSI, BHIOMPAIOT HAMpaBieHHE CBOeH pabOThl U CpPeACTBA IJS €€ JOCTHUIKECHHS.
UneHsl Tpynmbl caMd YCTaHABIMBAIOT PErfIaMEHT OOIICHHS, CaMOCTOSTEIbHO HAIMPABIAIOT CBOIO Jesi-
TENTBHOCTH, OT/IaBasi MPEANOYTEHUE HanboJiee KOMIIETEHTHOMY U OpPTraHW30BaHHOMY JIUJEPY MPEACTaBUTH
pe3ynbTaThl padoTHl TPyNIbl IpenoaaBarento. OCHOBHOE Ha3HAYEHHE TPYIIOBOM pabOThl — pellleHne
CJIOXKHBIX MPOOJIEM, TPEOYIOIUX COBMECTHBIX YCHIIUMA.

11.5. MeToauyeckue yKazaHus 10 CAMOCTOSITe/ILHOI padoTe 00y4yaommxcs

CamocTosiTenbHast paboTa CTYIAEHTOB 00eCleYrBaeT UX MOJATOTOBKY K ayJUTOPHBIM 3aHATUAM U
MEPOTPUSITHAM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOW aTTECTallMU MO H3ydyaeMoW nucuuruivHe. Pe-
3yJNbTAThl TOW MOATOTOBKH MPOSBISIOTCA B aKTUBHOCTH OOYYaIOIIErocss Ha 3aHATHIX U B Ka4eCTBE BhI-
MOJIHEHHBIX MPAKTUYECKUX 3aIaHUN U APYrUX (HOpM TEKyIIero KOHTPOJIS.

[Ipu BBITTOTHEHUH 3aJIaHUN JJII CAMOCTOSITEIFHON PabOThI pEeKOMEHIYETCsS MpopaboTKa MaTepHua-
JIOB JIEKIUMU N0 KaXKJI0M MPOUJIEHHON TeMe, a TaKKe U3yuYeHHUE PEKOMEHIYyeMOW JUTEPATYypPhl, IPEACTaB-
TeHHOM B pazzaene 7 Hactosimen PTIJI.

B mporuecce camocToATeIbHOM pabOTHI CTYAEHTHI MOTYT pa0OTaTh Ha KOMITBIOTEPE B CIIELUATH3U-
POBAHHBIX AyTUTOPUSIX IS CAMOCTOSATEIBHONW paboThl, yKa3aHHBIX B Tabmuie 12. B aTux ayautopusx
UMeeTcsl JOCTYI uepe3 MH(pOpMalMoOHHO-TeleKOMMYHHUKaMoHHYI0 ceTh «HTepHer» k DUOC u 3BC,
/i€ B DJIGKTPOHHOM BHUJIE PaCcIoaratoTcs HeoOX0IUMbIe YIeOHbIE U y4eOHO-METOUIECKIE MaTePHAIIBI.

12. OEHOYHBIE CPEACTBA JIs1 KOHTPOJISI OCBOEHUS JTUCHUITJIMHBI

OneHoYHBIE CPEACTBA W PEMVIAMEHTHI TEKYIIETO M UTOTOBOIO KOHTPOJS OCBOCHMS JUCLUIIINHBI
NpUBEJECHBI B pa3zaene 6 Hactosmen PIT/L.
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VTBEPXJIALIO
Hupextop UADuTD
®UO
« » 20 T.

Jucr aAKTyaJIu3anuu paﬁoqeﬁ NnmporpaMmbl THCIUIIJINHBI

b1.5.18 «HerpaanimoHsble M BO30OHOBISIEMbIE HCTOYHUKH DHEPTUI
(nHzEKC 1O y4eOHOMY IIaHy, HANMEHOBAHHE)

JJIA ITIOATOTOBKH 6aKaJ'IaBp0B

Hamnpasnenue noaroToBKu: 13.03.01 «Temno3HepreTuka U TEIIOTEXHUKAY
(KO M HaMEHOBAHHE HANPABJICHUS OJTOTOBKH)

HanpasnenHocts: TerioBble JIEKTPUUECKHUE CTAHIIUHA
(HauMeHOBaHUe POQUIIS, IPOrPAMMBI MArUCTPATYPBI, CHELUATU3AIIN)

®dopma 00yueHus: O4Has

(04Hast, OUHO-3204HAsI, 320YHAs)

"o Hauana MOATOTOBKHU:

Kypc:

CemecTp:

B pabouyro nporpamMmmy BHOCSTCS CIETyIOLINE H3MEHEHHUS:

1) B pabouyro mnporpamMmy H3MEHEHHUsi HE BHocsTcs. [Iporpamma akryanusupoBaHa aiast 20 roxa
HayaJia MoJroTOBKY;

2)

PazpaboTtunk PIIJ] OUO

(monuck)

Pabouas nmporpamma nepecMoTpeHa 1 0,100peHa Ha 3aceaHnu Kadeapsl
« » 20 r., npotokon Ne

3aBeyronuii kKadenpoit K ATOMHBIE

M TEIUIOBBIC CTAHIIUNY [()5(0)
(mozrucs)

JIner akTyanu3anum NPUHAT HA XpPaHeHue:

3aBeayrouuil BeITycKaromei kadenpoit

«ATOMHBIE U TEMJIOBBIE CTAHIIUN (0)4(0)
(moamuce)

« » 20 T.

Metoanueckuii otnen YMY

(moamucs) (®.1.0.)

« » 20 T.
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