banakoBckuii HHKEHEPHO-TEXHOJOTUYECKUA NHCTUTYT — (hrtnai GpeaepaibHOTO TOCy-
JTApCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKIACHHS BBICIIIETO 00pa30BaHUs
«HaroHanbHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
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«13.03.01 TemnosHepreTuka v TEIIOTEXHUKAY

OcHoBHan npoq)eccnonanbnaﬂ oﬁpasoBaTeanaﬂ nporpamMmma

((HpOMBIHIJ'IeHHaH TCINNIOOHCPICTHKA»

KBanudukanus BbINyCKHUKA
bakanasp

dopMma 00y4eHust
3a04HasI

banakoo 20



He.]'ll) OCBOCHUA NTUCIHHUIIJINHBI
W3ydenue ob1iel TeoprH OpraHu3aly TeIIOBOW pabOThl MPOMBIIIJICHHBIX TEMJIOTEXHOJIOTHYECKUX
YCTaHOBOK M YCJIOBUI SKOHOMHUYHOTO SHEPTOMCIIOIb30BaHMSI BbIpa0aThIBAEMOMN TEIIOTHI.
JluciumiimHa u3y4aeTcsl B COOTBETCTBHH € IPO(ECCUOHATLHBIMU CTaHAAPTAMHU:
- 24.083 CnenuaincT-TeriodHepreTHK aTOMHOM CTaHIINN;
- 24.009 CnenuaiucT Mo yHpaBJICHUIO MPOSKTaMU M IporpaMMaMy B O0JaCTH MPOM3BOJICTBA DJICK-
TPOIHEPTUU ATOMHBIMU AJIEKTPOCTAHLIUSIMHU.

MecTto qucuumiuHbl B cTpykrype OOII BO
HSyLIeHI/IC Kypca «:‘)HepFOI/ICHOJ'IBSOBaHI/Ie B BBICOKOTEMIICPATYPHBIX TCXHOJIOTHAX)» CBA3aHO C HEO0O-
XOOUMOCTBIO 3HaHWH OCHOB MaTE€MaTHKU, (bI/ISI/IKI/I, TEXHHYSCKOHU TEPMOAMHAMHKH, THAPOra3oaArMHaMHUKU
IIUPOKOEC HUCIIOJB30BAHHUE, KOTOPBIX HE TOJIBKO ,I[aéT BO3MOKHOCTh HanOoOJIee TOYHO BBIPA3UTh TCOPETHUYC-
CKHEC 3aKOHOMCPHOCTH, HO U ABJIACTCA H606XOIII/IMLIM HHCTPYMCHTOM HX YCTAHOBJICHUS. 3HaHI/I$I, IIOJIYUCH-
HBIC 110 OCBOCHHUIO JUCHUIIIINHBI, H€O6XO[[I/IMBI IIPpU BBIITOJIHCHHUHU 6aKaﬂaBpCKOﬁ BBIHYCKHOfI KBaJII/I(I)I/IKaI_[I/I-
HU3Yy4YCHUSA JUCHHUIIINH: «VICTOYHUKH B CUCTEMBI TCHJIOCHa6)K€HI/I$I»,

Y DHEPrOCUCTEMBI MPEANPUATHIY, « JHEProayauT U 3Heprocoe-

OHHOM paboTHI u JUIst
«TexHOIOTHYeCKne SHEPrOHOCHUTENN
pEeKEHUE Ha MPEANPUATUIX.

[Ipu ocBoeHUU MAaHHOW MUCIUIUIMHBI CTYIAEHT CMOXET YacCTUYHO MPOJAEMOHCTPUPOBATH TPYIIOBBIE
byHKIIH:

- A/01.6 Texnudeckas MoJAepkKKa IKCIUTyaTallMK 00OPYIOBaHMsI, TEXHOJIOTHUYECKHX CUCTEM, TPYyOo-
npoBoAOB ropsiueii Boasl U mapa (I1C 24.083).

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHHS TEIJIOMEXaHUYECKOTO 00OPYIOBaHUS, TEXHOJIOTHUECKUX
cucteMm u Tpyoorposoos (I1C 24.083);

- A/04.6 Yupasnenue 3arpatamu Ha ipoekT (I1C 24.009);

- A/03.6 CocraBnenue nmpoekTHO-cMeTHOU qokymenTanuu (I1C 24.009);

- A/02.6 Opranuzanus padoT no HarpaieHuto aestensuoctu npoekra (I1C 24.009).

Komnerenuun odyuarwinerocsi, Gopmupyemsbie B pe3yJibTare 0CBOCHMSI JUC-
HUIJIMHBI

B nporiecce ocBoeHMS JaHHOM TUCHUTUIMHEI Y CTYI€HTa (POPMUPYIOTCS CIIEYIONINE KOMITETCH-
ouun:
npodeccuoHaIbHbIE

3anaum npodeccuo-

. WNHaukaTopbl 1OCTUXKEHUS
HaJbHOMU AESITebHO-

OO0bekT 1 o0acTs 3Ha- | Koja u HanmMeHOBaHue

etu (311T) HU KOMIIETEHINH KOMIIETEHIH
CO6op u ananu3 TemuoBbie 1 I1K-1 Cnocoben yuact- | 3-IIK-1 3HaTh: JOKYMEHTHI
MH(POPMAIIMOHHBIX aTOMHbIE BOBATh B cOOpe M aHA- | U CTAHAAPThHI OpraHu3aluu
HUCXOOHBIX SJICKTPHUYCCKUC JIN3€ UCXOOHBIX JaH- B 00/1aCTH HpOCKTHOfI JcA-
TAHHBIX JIJIs CTaHLIUU, PEaKTOPbI HBIX JUISI IPOEKTHPOBA- | TEIBHOCTH;
IIPOEKTUPOBAHUA U IaporeHepaTophl HUS DHEPrOOOBEKTOB U | MIPUHIIMIIBI paOOTHI IKC-

aTOMHBIX
3JIEKTPOCTAHIUH, a
TaKXe JpPYyroe

UX DJIEMEHTOB B COOT-
BETCTBHM C HOPMAaTHUB-
HOM TOKYMEHTalHuen

IUTyaTHPYEMOTo 000pyI0-
BaHUs, TpyOOIIPOBOIOB U
TEXHOJIOTUYECKUX CUCTEM

TETUIOMEXaHHYECKOe TypOMHHOTO OT/IEIICHHUSI
obopynoBaHue V-IIK-1 YmeTs: paboTaTh
COTJIaCHO ¢ MH(POPMAIIMOHHBIM TIPO-
npodeccuoHaIbHON CTPAHCTBOM Ha cepBepe
NesATeTLHOCTH; (BeO-cepBepe) opranuza-

HOPMAaTUBHO-

IIUU 7151 XpaHeHwHsI, 0OMe-




TEXHUYECKas
JOKyMEHTalus U
CHUCTEMBI
CTaHIapTU3aLUY;
CHUCTEMBI
JMarHOCTHKU U
ABTOMAaTU3UPOBAHHOIO
yIpaBiIeHUS
TEXHOJIOTMYECKUMU
Ipoleccamu B
TEIJIO3HEPreTUKE

Ha U COBMECTHOT'O HC-
MOJIb30BaHUs HHPOPMa-
UM 110 TTPOEKTY

B-I1K-1 Bnanerts:
METOJAMKAMH COCTABJICHUS
JOKYMEHTAIUH C OTHCa-
HUEeM 00beMa padoT 1o
HANpaBJICHUIO TPOEKTA;
METOZaMHU KOHTPOJISI KITFO-
YeBBIX MOKa3aTeneH 3¢-
(EKTUBHOCTH U Ka4eCTBa
110 HANPABJICHUIO POEKTA.

[TpoBenenue TennoBsle u [1K-3 cnocoben yuwact- | 3- I1K-3 3HaTh: pu-
IpeBapPUTEILHO aTOMHBIE BOBATh B | HAHCOBO- PKOHOMHYECKOE
IO TEXHHUKO- AIIEKTPUYECKHE NPOBE/ICHUU TIPEIBAPH- | MOJCIMPOBAHKE; CTaH-
HKOHOMUYECKOTO CTaHIINH, PEaKTOPHI TEIBHOTO TEXHHUKO- | JAPTHBIE METOJUKHITPEI-
000CHOBaHUS U TIAPOTeHEPATOPHI HKOHOMHYECKOTO 000C- | BApUTEIHLHOTO TEXHUKO-
IPOEKTHBIX aTOMHBIX HOBaHHS  NPOEKTHBIX | IKOHOMHUYECKOTO 000CHO-
peuieHuit AJIEKTPOCTAHIIUH, a pa3pabOTOK  SHEpro- | BaHUsA NPOEKTHBIXpa3pa-
TaKXe Ipyroe 00BEKTOB u ux | 60TOK
TETJIOMEXaHUYECKOE aneMeHTOB 1o craH- | Y- IIK-3 Ymers: coOupats
o0opyoBaHue JApTHBIM METOJMKAMH | UCXOAHYIO HH(OPMAIIHIO
COTJIACHO JUIL  TEXHUKO-
npodeccuOHATBLHON HKOHOMHYECKUX PACUETOB;
JeATENIHOCTH; IUITAHUPOBATh PECYPCHI Ha
HOPMAaTHBHO- MIPOEKT; OTIPEIEIIATD
TeXHHYECKast Harpy3Ky Ha pecypchl JUis
JOKYMEHTAIHSI 1 JOCTYKEHUS 1e-
CHCTEMBbI CTaHIapTH3a- el mpoeKkTa
LUH; B- IIK-3 Bnazers: HaBbI-
CHCTEMBI KaMH TE€XHHKO-
JIMarHOCTUKHU U HKOHOMHYECKOTOAHAIH3a
aBTOMATU3UPOBAHHOTO
yIIpaBJICHUS
TEXHOJOTUIECKUMH
npoIeccamMu B
TEIJIOOHEPreTUKE
[TpoBenenue Tennossie u [1K-5 cnocoben nposo- | 3-11K-5 3HaTh: Tpe-
TETIOTEXHUYECKUX aTOMHBIE IUTh  TEIUIOTEXHWYe- | OOBaHMS  HOPMATHUBHBIX
pacyeToB DIIEKTPUUYECKHE CKHe, THUAPABINYECKHE, | TPABOBBIX aK-
000py0BaHUs CTaHIIMH, PEaKTOPBI NPOYHOCTHBIE PACYETHI | TOB, HOPMaTHBHO-
COTJIAaCHO U TIApOTeHEPATOPHI [0 THUIOBBIM METOJU- | TEXHHYCCKUXH Me-
THUITIOBBIM aTOMHBIX Kam TOJMYECKUX JIOKYMEHTOB
METOANKAM AIIEKTPOCTAHIINH, a JUTSL IPOBEJICHHST THITOBBIX

TaKKe JIPyroe
TEIJIOMEXaHHYECKOES
o0opyaoBaHue
COTJIACHO
npodheccCHoHaNBHOM
JIeSTeIbHOCTH;
HOPMaTHBHO-
TEXHHUYCCKaA
JOKYMEHTAIHSI 1
CHUCTEMBI
CTaHapTU3AIHH;
CHUCTEMBI

pacueToB

V-TIK-5YMeTs:  BBITION-
HSATh PacyeThl MO THUIIO-
BBIM METOJIMKaM

B-IIK-5 Bnanets: uadop-
MaIMOHHO- KOMMYHHKa-
[IUOHHBIMU  TEXHOJIOTHSI-

MH, B TOM
qyucie CTICUATA3HPO-
BAaHHBIM HpOl"paMMHBIM
obecrneyeHreM JUTS

MMPOBCACHUA paCyYCTOB




JUArHOCTHUKHU U

yIpaBiIeHUS

nmponeccamu B
TCIIJIOOHCPICTUKC

ABTOMATU3UPOBAHHOT'O

TCXHOJIOTHYCCKNMHU

33):[3‘114 BOCIIUTAHUS, PCAIN3YEMBIC B PaMKaX 0CBOCHUA ITUCHUIIINHbI
B IIPOLIECCE OCBOCHUA JaHHON JUCUMIIMHEI PECATU3YIOTCA CICAYIOMIUEC 3a]a4Yi BOCIIMTaAaHWA:

Hanpagsisienune/ Co3nanme yciaosmuii, | Ucnonb3oBanne Bocnu- | BoBieyenue B pasHomia-
neJau o0ecrne4nBarOINX TATEJbHOI0 IOTEHIHAJIA | HOBYI0 BHey4YeOHYI0 [esi-
Y4eOHBIX M CHUIINH TeJIbHOCTh
Ipodeccuonanbnoe | - GopMupoBaHUE 1.Ucnonp30Banue Bocu- 1. Opranuzanus Hayy-
BOCIIMTAHHUE CIOCOOHOCTH U TaTEJIBHOIO IIOTEHIMAIIA HOr0 IOJXO0Ja M 4YyBCTBa

CTPEMIICHHUS CIIEJI0-
BaTh B IIpoeccuu
HOpMaM IOBE/ICHMS,
o0ecreynBaroIuM
HPaBCTBEHHBIN Xa-
paxkTep TpyIdOBOH Ae-
ATEJILHOCTH U He-
CIIy’KeOHOTO 1oBeie-
Hus (B21)

JTUCITUILIAH TIpodeccuo-

HAJIBHOT'O MOJTYJISA
JUUISl Pa3BUTHSI HABBIKOB
KOMMYHHKAITIH, KOMaH/I-
HOU pabOTHI U JIUIEPCTBA,
TBOPUYECKOTO MH)KEHEPHO-
T'0 MBIIJICHUSI, CTpEMIIC-
HUS CJIEIOBATh B podec-
CHOHAJIBHOM JI€SITENBHO-
CTH HOpMaM TOBECHHUS,
oOecrneunBaroIIUM HpaB-
CTBEHHBIN XapakTep Tpy-
JIOBOU JIEATEIBHOCTH U
HECIIy>keOHOT0 MoBe/Ie-
HUS, OTBETCTBEHHOCTH 32
MIPUHSATHIE pEUICHUS Yepe3
MOATOTOBKY TPYIIOBBIX
KYPCOBBIX pabOT U Mpak-
THUYECKHUX 3a/IaHUH, pelie-
HUE KEICOB, MPOXOXKICHUE
MPAKTUK U TIOJITOTOBKY
BKP.
2.Mcnonb3oBaHue BOCIU-
TaTeJIbHOTO NOTEHIINAIIA
JTUCIUTIIAH TIpodeccuo-
HaJbHOTO MOJYJIS JUIS:

- (popmupoBaHUs IPOU3-
BOJICTBEHHOTO KOJUIEKTH-
BHU3Ma B X0JI¢ COBMECTHO-
ro peuIeHus: Kak MOJIeJb-
HBIX, TaK U MMPAKTHYECKUX
3a/1a4, a TaKXKe MyTeM
MOJIKpEIJIeHUE paluo-
HaJbHO-TEXHOJIOTHYECKUX
HAaBBIKOB B3aWMOJICHCTBUSA
B [IPOEKTHOM JIESITEIbHO-
CTH DMOIIMOHAIILHBIM 3 (-
(heKTOM YCHENIHOTO B3au-
MOJEHCTBUS, OLLYIIEHUEM
pocTa obuieii ¢ peKTuB-

«Bce B omHOIT KOMaHIE»
Yyepe3 yyacTue CTYJIEHTOB B
MPOBEJICHUU KPYIJIBIX CTO-
JIOB ¥ CEMHHApPOB.

2. dopmupoBaHHe
BEPTUKAJIBbHBIX CBSI3€M ©
(hopMaIbHBIX TMPABUI KHU3-
HU TpU TPOBEACHUH CTY-
JIEHYECKUX KOHKYPCOB



https://ru.wikipedia.org/wiki/Творчество

HOCTH IIPU pacCIpeaeiICHUN
IIPOEKTHBIX 3a/1a4 B COOT-
BETCTBUU C CHJIbHBIMH
KOMIIETEHTHOCTHBIMU U
SMOLIMOHAIBHBIMHU CBOM-
CTBAMM YICHOB IIPOECKTHOU

IPYIIIIbL.

CTpykTypa U coiep:KaHue Y4eOHOU TUCUMILTHHBI
I[I/ICHI/IHJ'H/IHa IpernogacTcsa CTya€HTaM B 8-oMm CEMECTPE. O6H_[aﬂ TPYAOCMKOCTb JUCHUIIIIMHBI COCTAaB-

JsieT 63adeTHRIX eAuHMI, 216 ak. Jaca.
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niee 000pyaoBaHue)
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BricokoTemneparypHsbie
TEXHOJIOTUH (T'€HEepUPOBa-
HUC TCIJIOTHI U I€pEaava
TEIJIOMCIOJIB3YIOLIUM T10-
TpeOUTENSIM)

52/2

1 |21 |11

46/2

KJI

25

DHepronoTpedUTeu B BbI-
COKOTEMITepPaTyPHBIX TeX-
HOJIOTUAX (TeTJIONCIIOINb-
3YIOIIUE TMOTPEOUTENH)

52

44/2

DHEpPronoTpeOUTENN B BbI-
COKOTEMIIEPATYPHBIX TEX-
HOJIOTHSIX (9HEprocoepe-
JKEHUE B BBICOKOTEMITEepa-
TYpPHBIX TOTPEOUTEISIX)

52

45/3

KJI

25

Buja npoMexyTOYHOM aTTeCcTAlNU

216/4

6 | 6/2 | 6/2

189/9

50

* - COKpalIeHHOe HauMEeHOBaHHUE (POPMBI KOHTPOJIS

** - cyMMa MakCUMaJIbHBIX 0aiioB J10JKHA ObITh paBHa 100 3a cemecTp, BKIItoUas 3a4eT U (WIn)

9K3aMC€H

CoxpalieHHOe HauMEHOBaHKHE ()OPM TEKYILEro KOHTPOJISL U aTTECTALUU Pa3fieioB:




0Oo0o3HaueHHE ITos1HOE HAMMeHOBaHUE

KJI KomnokBuym

) OK3aMeH

Copep:xaHue JEKIIMOHHOT0 Kypca

TeMbl JIeKIHH. Bcero YueoHo- mero-
Bonpocsl, oTpadaTbiBaeMble HA JIEKIUH JacoB suriecikoe obec-
neyeHue
1 2 3
Jlexuus 1. Tonnueonoodaua 6 mennozenepupyrowee 060pyoosanue 1 1-7
1.Bo3nyxocHa0OxeHue, HarHeTaHWe, OYMCTKA, PEryJIMPOBaHKUE pacxoaa
BO3/yXa
2.TonnnBocHa0KeHUE TBEPABIM TOILITUBOM.
3. TonmmMBOCHA0KEHHE KHUIKIUM TOTUIBOM.
4. TonnmuBocHa0XeHUE ra3000pa3HBIM TOTLTUBOM..
5.XpaHeHHE TOIUIMB, PE3EPBYapHI.
Jlexums 2. I'enepuposanue meniomel u nepedava menioucnonb3yo- 1 1-7
wum nompebumensm
1.Cropanue pa3mu4HbIX TOIUIUB, IPOIYKTHI CTOPAHMUS, TIEPEMELICHHE
MPOIYKTOB CTOPaHHUSL.
2.YerpoiicTBa A1l CTOpaHUsI TOIUINB.
3.060pynoBaHue s IepeMEIIeHUs TPOYKTOB CTOPaHUs U €ro Xapak-
TEPUCTUKH
2.Ilony4eHnue TEIIOTHI IPU CTOPaHUH, IEPEHOC TETUIOTHI U3TYYSHUEM U
KOHBEKIUEH.
Jlexuus 3. Tennoucnonv3yrowue nompebumenu 2 1-7
1.KoTsl, mogorpesarenu, 5KOHOMaM3epsbI..
2. ITaporenepupytoiiee 000pyI0BaHHE.
3.Ilepemaya TEIIIOTHI MPOMEKYTOYHBIM TEIUIOHOCUTENSIM. [Ipomexy-
TOYHBIE TETJIOHOCUTENU B 00JIaCTH MX MpuMeHeHus. [[puHinunuanbpHbIe
CXEMBI TPaHCTIOPTUPOBAHUS TEILIIOTH IPOMEKYTOYHBIMH TEIUIOHOCHUTE-
JSIMU..
4.PerynupoBaHue TypOUH.
5. Ilorepu sHEpruu B NpOTOYHOM yacTu TypOUH
Jlexuus 4 Duepeocbepesicenue 6 8vicokomemnepamypHuix nompeou- 2 1-7
mensix
1.YTunu3zamnus TerioTsl yXOAAIIUX Ta30B.
2.BTopuvHbIE HCTOYHUKH TETUIOTHI U O0JIACTH MX MPUMEHEHUSI.
3.ComnocTaBieHe paJuabHBIX U OCEBBIX CTYMEHEH TYpOUH.
4.OKOHOMHSI IIEPBUYHBIX U BTOPUYHBIX SJHEPTOPECYPCOB.
IlepeyeHb NPaKTHYECKUX 3AHATHH
Tema npakTuyeckoro 3anstusi. Bonpocsel, oTpadaTsi- Bcero Yaebuo-
BaeMble HA IPAKTHYECKOM 3aHATHH 4aCOB METORMHECIO0e
olecneyenue
1 2 3




Tonausonooaua 6 mennocenepupyiouee 060py0osanue 1 1-7
1.Pacuer sHepro3aTpar Ha TPAaHCTIOPTHUPOBAHUE BO3IYXA.
2. Pacyer sHepro3aTpar Ha TPAaHCIOPTHPOBAHHUE PA3IUYHBIX TOILIUB.
3.Pacyer punbTpoOB I TOILTUBOMOJAYH KHUIKOTO TOTIMBA.
I'enepuposanue meniomol u nepedaua menioUCnOIb3YIOWUM NOMpe- 1 1-7
oumensim
1.Pacuer pacxona Bo3lyxa Ha CrOpaHUE Pa3IMIHBIX TOTUIUB.
2.Pacuet xonu4ecTBa MPOIyKTOB CrOPaHUsI.
3.Pacyer TerioBbIICTICHUS IO DJIIEMEHTAPHOMY COCTAaBY TOILIUBA...
4.Pacuet TemriepaTypbl IPOJYKTOB CTOpPaHHUSI.
Tennoucnonv3yrowue nompeoumenu 2 1-7
1.Pacuer nmapoBoro kotia.
2. Pacuer nmogorpeBartesns BO3ayxa.
3.Pacuer moBepXHOCTU HarpeBa 3KOHOMai3epa.
4.Pacuet pacxojia MpOMeKyTOYHOTO TEIUIOHOCUTES
Duepeocbepedicenue 6 8biCOKOMEMNEpPaAmMypHbuIX NOMpeOUmensix 2 1-7
1. Pacder TerioBOro moTeHIMaNa BTOPUYHBIX SJHEPTOHOCUTEIICH
2. Pacyer koT/a yTHIM3aTOpa TEIUIOTHI YXOAAIIUX Ia30B.
IlepedyeHb 1a00paTOPHBIX padoT
YyeOHO-
Tema 1abopaTopHoro 3ansitusi. Bonmpochsl, Bcero YaeoHo
MeTOouYecKoe
oTpadaThiBaeMble Ha JJA00PATOPHOM 3aHATHH 4aCOB a
olecreyenue
1 2 3
Pezynuposanue mazymnoii ghopcynku 2 MY
Onpedenenue xapakmepucmux MemopanHo2o Hacoca 2 MY
Onpedenenue 3¢hghexmuenocmu opeoperus menioooOMeHHbix mpyo 2 MY
3aganus 1JIs CAMOCTOSATEJILHOM Pad0ThI CTYJA€HTOB
Beero YueOHo-
Bonpoch! /151 caMOCTOATEIBHOT0 H3YYeHHs (3a1aHust) MeTOoHYeCKoe
uacos olecreyenue
1 2 3

Knaccudukanus BBICOKOTEMIIEPATYPHBIX TEXHOJIOTHI B TEIJIOPHEpTe- 44 1-7
TUKe. TOITMBOOIArOIIHE CUCTEMBI M X 000pyIOBaHUE.
XapakTepucTUKu 000pyAOBaHUS
I'enepupoBanue TemToThl. CUCTEMBI CTOPAHUS C TBEP/IBIM TOTUIHBOM. 46 1-7

XpaHeHue, IPUroTOBIEHHUE, TPAHCIIOPTUPOBAHNE U CKUTAHUE TBEPABIX
TOIIJIUB B 3aBUCHUMOCTH OT THUIIA TOIIOYHOI'O yCTpOfICTB&. Tomounsle
YCTPOMCTBA Il CTOPaHUS KUAKOTO TOIUIMBA, HACOCHI, (DOPCYHKH, pe-
ryaupoBaHue GopcyHoK. TomovHble YCTpONCTBA 71l CTOpaHus razo00-
pa3HOro ToIuMBa. PerynupoBanue 1aBieHus U pacxoja roproyux ra-
30B.




YerpoiicTBO M pacdeT TapoBBIX  KOTJIOB,  TEMJIOOOMEHHUKOB- 44 1-7
nojorpeBaTenieif, SKOHOMAM3EpOB, HMX TEIJIOBBIE XapaKTCPUCTUKHU.

NuTencudukamms TerI000MeHa B TETJIONCIIONB3YIOIIEM
000pyI0BaHUMU.
CpaBHEHHE BTOPUYHBIX SHEpropecypcoB. O01acTH UX MPUMEHEHUSI. 45 1-7

[ToBbimeHNe TITyOMHBI U3BJICYCHUS TEIUIOBOI SHEPTUH.
DHeprocOepeKeHNE PU CKUTAHHUH, TPAHCIIOPTHPOBAHUH U IIepeade
TEIIOTHI.

KonTtpons 9

KourpouasHas padora
3ajanue 1J151 KOHTPOJIbHOM PadoThI

KonrponbHast paboTa COIEp>KUT YETHIPE 3aJauu.
Howmep BapuaHTa HCXOIHBIX JaHHBIX BhIOMpaeTCcs U3 TaOJIMIl K KaXI0W 3a7aye B COOTBETCTBUU C I10-
cienHer nudpoii HoMepa 3a4eTHON KHUKKH.

3agaua 1
Onpenenutb cocTaB U 00bEMBI IPOYKTOB CrOpaHus ra3000pa3HOro TOILIMBA, cocTosniero Ha 50% u3

nponana u 50% Oyrana. Koaddunmentsr n30biTKa BO3/1yXa M HCXOAHAS Macca TOIUIMBA IPUBECHBI B Ta0-

ML
[Mocnenusas o M
udpa KT
mmdpa
0 1.1 6
1 1.2 3
2 2,5 7
3 3 2
4 0,5 8
5 1.3 4
6 2.1 9
7 2,6 5
8 2.3 7
9 1.5 5

3anaua 2
OnpenenuTh TEMIIEPaTypy TOPEHUS Ta3000pa3HOT0 TOILTNBA, COCTOSIIEr0 U3 CMECH METaHa, IpoTaHa
u Oyrana. CocTtaB yka3aH B TaOJHIIe
IMocnenusas CH,4 Cz Hg C4 Hyp

udpa % % %
mmdpa

0 10 20 70
1 20 40 40

2 25 50 25




3 30 30 40
4 50 35 15
5 10 30 60
6 20 50 30
7 25 30 25
8 30 20 50
9 10 40 50

3amaua 3

OnpenenuTth TEIIOBOHM OanaHC YTHIN3aTOpa TETUIOTHI YXOISAIINX ra30B KOTEILHOW YCTAHOBKH U pac-
X0J1 HarpeBaeMoi BOJIbI IPH pa3JIMYHbIX TEMIIepaTypax Bojbl Ha Bxoje. KoHeunas temriepaTypa HarpeBae-
MOU BOJIBI 65°C

[Tocnemnusis | MrazoB | Try T Tau
nudpa kr/mun | °C o°c °c
mmdpa

0 16 200 150 15
1 21 150 120 20
2 25 210 180 18
3 30 270 250 16
4 25 220 195 14
5 19 170 145 20
6 22 200 175 22
7 25 230 205 18
8 34 320 295 15
9 18 140 120 20

3agaua 4

OHpGI[GJ'II/ITB IMMOBEPXHOCTH TCILIONECPCAAYN TCIIJIOUCITIOJIB3YIOUICTO arapaTa ajisd YCJIOBI/Iﬁ 3aga4uu 3,

€Clin KOB(I)(I)I/II_II/IGHT TCIionepeaavu COCTaBJIsICT

Ilocnenusas K

nudpa k/Jx/krK
mmdpa
0 30

1 35
2 40
3 45
4 50




5 45
6 40
7 35
8 30
9 35

KonTponpHast paboTa BBIMOIHIETCS B YUSHUISCKOM TETPaIu WM HA OJJHOU CTOPOHE JrcTa (hopma-
Ta A4 pyKonmucHBIM criocoOoM. Jlomyckaercst HaOupaTh Ha KOMIBIOTEPE U pacrevaThiBaTh HA MPUHTEPE HA
OJIHOM cTOpoHE cTaHAapTHOro jgucta ¢popmara A4. Hlpudt: Times New Roman, BeicoTa 14; nuntepBan —
MOJIYyTOPHBIH, BBIpAaBHUBAHUE TEKCTA - 110 HIHPUHE.

PacuerHo-rpadguyeckasi pabora yueOHbIM IJIAHOM He NMPeXyCMOTpPeHa.
KypcoBoii npoekT yueOHbIM IUIAHOM He MpexyCMOTpPeH

Oo0pa3oBare/ibHbIC TEXHOJIOTHH
HpI/I peainu3annuunu yqe6H0ro MaTepHralia Kypca HCIIOJIb3YIOTCA pAa3JIMYHbIC O6paSOBaTeHBHBIe TCXHO-

JIOTHH, CTIOCOOCTBYIOIINE CO3JIaHUIO aTMOc(epsl CBOOOTHON M TBOPUYECKOW AMCKYCCHM KaK MEXIy IPEro-
JaBaTelIeM M CTYJCHTaMH, TaK M B CTyJeHUYeCKOU rpyrre. [{enbro mpu 3TOM sBIsSeTCS BRIpa0OTKa y CTY/ACH-
TOB HAaBbIKOB M KOMIIETCHIIMM, ITO3BOJISAIOIIMX CAaMOCTOSITENBHO BECTH HCCIIENOBATEIIBCKYI0O M HAy4HO-
MeJaroru4ecKyro padbory.

[IpakTHyeckas MOArOTOBKA MPU peaau3aluy y4eOHOW JUCHUIUIMHBI OPraHU3yeTCs IyTeM IpoBejie-
HUSl MPAKTMYECKUX 3aHATHUH, NMperlycMaTpUBAIOLIMX Y4YacTHE OOYYaIOIIMXCS B BBIIOJIHEHUHM OTIEJIBbHBIX
3JIEMEHTOB PaboT, CBA3aHHBIX ¢ OyayIied NpodecCuOHATLHON AEATEIbHOCTBIO.

[IpakTHyeckas MOArOTOBKA TAaK)Ke BKIIOYAET B ce0sl 3aHATHS JICKIIMOHHOIO TUIIA, KOTOpbIE Mpeay-
CMaTpPUBAIOT Nepeaavy yuyeOHol mHpopManuu oOydyaroumcs, He0OXOAUMOM I MOCJIEAYIOIIEro BbIIOJI-
HEHUs padoT, CBSI3aHHBIX ¢ OyyIIeH mpodeccuoHaIbHOM ASSITENBHOCTHIO.

AynuTOpHBIE 3aHATHS MPOBOJATCS B BUJAE JEKIUN B ayAMTOpUsIX ¢ ucnonb3oBaHueM [IK u komrebro-
TEPHOT'O MPOEKTOpPa, MPaKTUUYECKUX 3aHATUH, ¢ ucnoiab3oBanueM IIK nmpu nposenenun pacueros. Jlabopa-
TOpHBbIE pabOThI MPOBOASATCS Ha J1abOpaTOPHBIX ycTaHOBKaX. CamocTosTenbHas paboTa CTYJEHTOB MIPOBO-
JUTCS TIOJT PYKOBOJCTBOM IIpENOaBaTeliel, ¢ OKa3aHUEM KOHCYJIbTAllMi ¥ IOMOIIHX ITPH OJATOTOBKE K KOH-
TPOJIbHBIM paboTaM, BBITIOJIHEHUH JIOMALITHUX 3a/laHUi.

DoH/ OLICHOYHBIX CPEICTB
@DOHJ OLIEHOYHBIX CPEACTB MO JUCHMIUIMHE 0OECIeUMBAET MPOBEPKY OCBOEHUS INIAHUPYEMBIX pe-
3y/lbTaTOB 00y4eHHUs (KOMIETEHIIMH U UX UHAUKATOPOB) OCPEACTBOM MEPOIPUITUH TEKYIIETO, pyOeKHOTrO
U TIPOMEXKYTOYHOTO KOHTPOJIS 10 AUCLUIIIIMHE.
CBs13b Mex1y GOpMUPYEMBIMH KOMITIETEHIIUSIMU U (pOpMaMU KOHTPOJIS UX OCBOEHHS MPEJCTaBIICHA B
crenyrolen Tabmure:

Kox n HaumenoBanue
Ne | HammeHoBaHME KOHTPOJIMPYEMBIX pas3- HanmenoBanue
MHAMKATOpa 1OCTH-
/i JIEIOB (TEMBbI) . OLIEHOYHOT'O CPEe/ICTBa
KEHHS] KOMIIETEHIIUI
Bx0oaHOM KOHTPOJIb
. Bormpocsl BXOZHOT0 KOHTPOJIA
1 BxoaHo# KOHTPOJIb p A p
(ycTHO)

ATTecTanus paszienos, TEKYIIUI KOHTPOJIb yCIIEBAEMOCTH
2 ‘ I'eHepupOBaHUE TEILUIOTHI B BBICOKO- ‘ I1K-1, I1K-3, I1K-5 ’ Konnoksuym




TEMIEPATYPHBIX TEXHOIOTHUIX
3 DHepronorpedJieHrE B BEICOKOTEMIIE- Kosutoxsu
P p TIK-1, TIK-3, TTIK-5 M
paTypHHx TCXHOJIOTUAX
[TpomMexxyTouHas aTTecTalus
5 DK3aMeH [K-1, TIK-3, TIK-5 Bonpocs k 5k3aMeHy

Bonpockbl BX0HOT0 KOHTPOJIsA (YCTHBIH ONMPOC)

1. [TonsiTue TeMIepaTypsl.
2.YT0 HA3BIBAIOT TOILIMBOM.
3. CriocoObI BEIpaYKEHUS COCTaBa TOILIMBA.

4. BonsHou nap

5. Bnaxuslil BO3ayX.
6. TerutoTa cropanus TOrMBa

Bonpochl kK MPOMeKYTOYHOMY TeCTHPOBAHHIO

KossioxkBuym Nel

1.

©oN LD

TormBoCHa0KEHUE C TBEPIBIM TOIUITUBOM
TormnmuBoCHAOKEHHE MTPH JKUKOM TOIUTHBE
XpaHEeHHE KUJIKOTO TOTUINBA
TpancniopTupoBaHUe KHUIKOTO TOILTHBA
PesepByaphbl )KHUIKOTO TOILITHBA

Hacocsl %#uIKOTO TOTUTUBA

Kommpeccopbl ra3000pa3Horo TOIIMBA
[epenaua 3HEProUCHOIB3YIONIUM TOTPEOUTEISIM
Cropanue ToniauBa

10 [TponykTsl cropanus
11. Ipomneccel nepeaayy TEIUIOTH H3ITYYCHHEM U KOHBEKIIEH

BOl'IpOCbI K IPOMEKYTOIHOMY TECTUPOBAHUIO

Konnoksuym Ne2

1.

©oN kWD

Kotier MOJIYYCHHU S BTOPUYHBIX 3HepFOHOCHTeHCﬁ
YVTunmzanus TeII0ThI YXOAAnX Ira3oB

BTOpI/I‘lHHe HMCTOYHUKU TEIJIOTHI M 00JIACTh MX HUCIIOJb30BAHUS

TennoBoil GalaHC yTUIN3AIMH TETIOTHI

[ToTepu TEIIOTHI U UX CHUKECHUE.

CxeMbl TpaHCTIOPTUPOBAHUSI TETIIIOTHI.

3aTpaThl JHEPTUN HA TPAHCTIOPTUPOBAHUE TEIUIOTHI.
DHeprocoOepexeHre Ipu TPAHCIIOPTUPOBAHUU TETUIOTHI.
MHOroKpaTHO€e UCII0JIB30BAHUE TEIIOTHI.

10 TemnmoBoii 6ajgaHc IMpU UCIIOJIb30BAaHUHU ITPOMEIKYTOUHBIX TEIUIOHOCUTEIEH

Bomnpocel k codecenoBaHuIo (K IK3aMeHY):

o s~ wnh e

XapaKTepUCTUKHU TBEPABIX TOILJIUB

XapaKTepI/ICTHKI/I KUIOKUX TOIIJINB

XapakTepuCTUKHU Ta3000pa3HbIX TOTUTHB

Bo3nyx u ero cBoiicTBa

Hacocm, ra3oayBKH, ABIMOCOCHI U X XapPaKTCPUCTUKH.




W3menbueHne U KIacCU(pHUKAIHS TBEPIOTO TOILIMBA

6
7. TlepemenieHue TBEpaOTO TOIUIUBA

8. Topenku s pa3nTu4HBIX BUJOB TOIUIMBA

9. Pabora u ycTpOHCTBO BOJAOTPEHHBIX KOTJIOB
10. YcrpoiicTBO 1 paboTa MapoBhIX KOTIIOB

11. YcrpoiicTBo 1 paboTta maporneperpenareneit

12. KoHTpOIbHO-U3MEPHUTEIBHOE 000PYI0OBaHHE

13. TermnoTeXHU4IECKOT0 000PyI0BaHHS

14. Perynupytomias v npeoxXpaHuTeNbHas annaparypa

IIkanbl oneHKN 00Pa30BaATENIbHBIX JOCTUKEHU I

OK3aMCH

bansl
(peUTUHTOBOM
OLICHKN)

Ouenka
IK3aMeHa
(Gambl 3a OTBE-
ThI HA 9K3aMCHE)

TpeOoBaHMs K 3HAHUSIM

90-100

«OMIAUYHO»

O1eHKa «OTJIIMYHOY BBICTABIISCTCS CTYIEHTY, €CIIH OH IIyOOKO U
IIPOYHO YCBOWJI IPOTPaMMHBINA MaTepUal, HCYEPIIbIBAIOLIE, TOCIEA0-
BaTENIbHO, YETKO U JIOTUYECKU CTPOMHO €T0 M3J1aracT, yMeeT TECHO
YBSI3bIBATH TEOPHUIO C MPAKTUKON, CBOOOHO CIIpaBIIsETCS € 3a7a4aMH,
BOIIPOCAMM U IPYTMMH BUAAMU IPUMEHEHUS 3HAHUW, IPUYEM HE 3a-
TPYAHSETCS ¢ OTBETOM IIPU BUJOM3MEHEHUH 3a/1aHUM, UCIIONb3YET B
OTBETE MaTepuaJl MOHOTpaQpUUECKON JIUTEPATYPHI, IPABUILHO 000C-
HOBBIBAET IPUHSTOE PEUICHNE, BIaIEE€T Pa3HOCTOPOHHUMH HaBbIKaMU
Y [IPUEMaMU BBIITOJIHEHMSI IPAKTUYECKUX 3aa4.

3anuceIBaeT pacyeTHble (POpMyJibl, OOBSICHSAET UX 3HAUEHHE, Iepe-
YUCIISIET OCHOBHBIE 3aKOHBI, 3aIIMCHIBAET MATEMAaTUYECKHUE BBIPAXkKe-
HUsI OCHOBHBIX 3aKOHOB.

70-89

«xopowo»

OHGHKa «XO0pOo1O» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepual, rpaMOTHO U I10 CYHICCTBY U3JIaracT €ro, HEC AOIIyCKad Cy-
IIECTBEHHEBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MPaBUJIBHO IMTPUMCHS-
€T TCOPECTUUYCCKUC TTOJIOKCHUA ITPHU PCHICHUN ITPAKTUYCCKUX BOIIPOCOB
n 3a7a4, BJIaacCT H€06XOI[I/IMI>IMI/I HaBbIKaMH U ITpUEMaMH UX BBIIIOJI-
HCHMUA.

60-69

«y00871eme0-
PUMENbHOY

OneHka «y10BIETBOPUTEIBHO» BBICTABIIAETCS CTY/IEHTY, €CIIU OH
MMEET 3HaHUS TOJIbKO OCHOBHOI'O MaTepHasa, HO He yCBOMJI €TI0 JIeTa-
JeH, OoMyCKaeT HETOYHOCTH, HEJJOCTaTOYHO MPpaBUIIbHbIE (OPMYIIHU-
POBKH, HAPYLLIEHUS JIOTHYECKOM IOCIEI0BATENBHOCTH B U3JI0KEHNUN
MIPOrpaMMHOTO MaTepHuaa, UCIBIThIBAET 3aTPyIHEHUS IPY BbINOIHE-
HUU NIPAKTUYECKUX PadoT.

0-59

«Heyoose-
MEOPUMENLHO »

OneHka «Hey10BIETBOPUTENIbHOY» BbICTABIIAETCS CTYJAEHTY, KOTOPBIN
HE 3HAeT 3HAYUTEIbHON YaCTH IPOrPaMMHOI0 MaTepHala, J10IycKaeT
CYLIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHEHUSIMU
BBINOJIHAET NpakTHueckue padbotsl. Kak npasuio, oleHka «Hey10BIe-
TBOPUTEIHHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOJOJIKHUTh
o0yuyeHue 6e3 JOMOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH JTnC-
LUTUTHHE.

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecrieyeHre Y4eOHOM TN CIUIIINHbI

OcHoBHas nuTeparypa:

1. OO6uas sHepreTHUKa: pa3BUTHE TOMOYHBIX TexHOsOrui B 2 4. Yacts 1 : yueGHOe mocoOue s By30B / B.




JI. lllynsman [u ap.] ; nox HayuHo pepakuueit b. B. bepra. — Mocksa : U3natensctBo FOpaiir, 2019 ;
ExarepunOypr : U3n-Bo Ypai. ya-ta. — 290 c. — (Yauepcutetsl Poccun). — ISBN 978-5-534-

07562-5 https://web3.urait.ru/bcode/472628
2. OO6mias sHEpreTUKA: pa3BUTHE TOMIOYHBIX TEXHOJOTHM B 2 4. YacTh 2 : yueOHOE ocodue s By3oB / B.

JI. lllyneman [u ap.] ; nox HayuHo penakuueit b. B. bepra. — Mocksa : M3narensctBo FOpaiit, 2019 ;
ExatepunOypr : U3a-Bo Ypai. yu-tra. — 217 ¢. — (YuuBepcuretsl Poccun). — ISBN 978-5-534-
07569-4 https://urait.ru/bcode/424071

3. boictpurxwuii, I'. ®@. O6mas sHepreTrka: sHepreTuaeckoe odopynosanue. B 2 4. Yacts 1 : cipaBoyHHK
111 akajgeMudeckoro 6akanaBpuara / I'. @. beictpunikuit, 3. A. KupeeBa. — 2-e U3 ., ucnp. 1 J0I. —
Mockga : M3narensctBo FOpaiit, 2019. — 222 ¢. — (bakanaBp. Akagemuueckuii kype). — ISBN 978-
5-534-03275-8. https://urait.ru/book/obschaya-energetika-energeticheskoe-oborudovanie-v-2-ch-chast-
1-438261

4. Vmakos, B. . Ilorenuuan sneprocOepekeHus U ero peajin3alus B CeKTOpax KOHEYHOT0 MOTPeOIeHHs
sHepruu : yueOHoe nocodue / B. 5. Ymakos, H. H. Xapnos, I1. C. Uy6uk. — Towmck : TIIV, 2015. —
388 c. https://e.lanbook.com/book/82837

5. DueprocOeperaroniye TeXHOJIOTHHU B JIEKTPOTEeXHUKE : yaeOHoe mocodue / I'. 1. Koprawmios, M. M. JIbI-
ruH, P. A. 3akuposa, . P. AGnynBeneeB. — Maruuroropck : MI'TY um. I''1. Hocosa, 2020. — 104 c.
https://e.lanbook.com/book/162567

JlononHuTeNbHAS TUTEPATYpA:

6. OBumnHukOB, HO. B. DHeprocbepexeHne B TEIIOIHEPTeTHKE U TETJIOTEXHOIOTHIX : yueOHOe mocodue
/ 1O. B. OBuunnukos, O. K. I'puropseBa, A. A. ®pannea. — HoBocubupck : HI'TY, 2015. — 258 c.
https://e.lanbook.com/book/118095

7. Dueprocbepexenue : yaeonoe mocobue / A. B. Illyp, H. B. bermos, H. H. Kazauenok [u op.]. — Ps-
3anb : PIATY, 2020. — 260 c. https://e.lanbook.com/book/164064

MaTepuajibHO-TeXHHYECKOE o0ecriedeHue y4eOHOM M CIUTITHHbI

JleKIIMOHHBIE 3aHATUS TPOBOJATCA B MyJIbTUMEANIHOM aynuTopun Ne 414,

O6opynoBaHue:

ABTOMaTU3UpPOBAaHHOE paboyee MECTO MPEro1aBaTels:

Komnerorep ORION 215;

nporueccop - AMD Athlon (tm) 11x2220, 2.80 GHz.; oneparusnas mamsits — 8,00 Gb.

Jlutien3nonHoe U cBOOOHOE MporpaMMHOE olecrieueHrne oOIero u mMpoPecCHOHAIIBHOTO Ha3Have-
ausi: MS Windows, MS Office Professional, Kaspersky Security

[TpoexTop Viewsonic — 1; Mukpodon Aceline AMIC-5 -1; Komonku Microlad B-72;

[TpakTuyeckue u 1abopaTOpHBIE 3aHATHUS MPOBOJATCS B J1aboparopuu «TemnoTexHuka u TepMOau-
Hamuka» Ne 318.

O6opynoBaHue:

KommiekT yueOHO-HarIsJHBIX TOCOOUH U IIIaKaToB;

KoMmiiekT 1oKkyMeHTaluu, MeToJuuecKoe 00eceueHue;

Jlaboparopusiii creny TOT-TIIB ans ucnbITaHUS pa3IUYHBIX KOHCTPYKIUNA TEIIIOOOMEHHUKOB;

JlaBopaTopHble YCTaHOBKH JIJIsl BBINIOJITHEHUS Ja00paTOPHBIX padoT:

1.Onpenenenune TEMIOEMKOCTH BO3/1yXa;

2.0npenenenrne KpUTHYECKOTo AUaMeTpa TEIUIOBOW U30JISIIUY;

3.0mnpeneneHne KpUTHIECKOrO MEepenaia 1aBIeHUs 1 KPUTHYECKOW CKOPOCTH;

4.0Omnpenenenue ko3 PUIMEHTa TEIUIONPOBOJHOCTH CHIITYYUX MaTepHAalOB.

JlaGopaTopHslii cTeH 1 «TeXHOIOTHs OUUCTKU U 00€3BPEKUBAHUS POMBIIIJICHHBIX BBIOPOCOB.


https://web3.urait.ru/bcode/472628
https://urait.ru/bcode/424071
https://urait.ru/book/obschaya-energetika-energeticheskoe-oborudovanie-v-2-ch-chast-1-438261
https://urait.ru/book/obschaya-energetika-energeticheskoe-oborudovanie-v-2-ch-chast-1-438261
https://e.lanbook.com/book/82837
https://e.lanbook.com/book/162567
https://e.lanbook.com/book/118095
https://e.lanbook.com/book/164064

Y4yeOHO-MeToAM4YeCKUE PEKOMEHIAIUU 1JISI CTY/IEHTOB

1. Ykazanus i npoCayluBaHus JIEKIHI

[lepen HayaioM 3aHATUN BHUMATEIbHO O3HAKOMHTHCS C yYEOHBIM IJIAHOM MPOBEACHUS JICKIHMNA U
CIIMCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

Ilepen noceuieHreM O4epeHON JEKIUHU OCBEXHUTh B MaMATH OCHOBHBIE KOHLIETLIMM IPOWUIEHHOTO
panee marepuana. [lonroroBuTh ipu HEOOXOIUMOCTH BOIMPOCHI MpenoaBatento. He Hago omacarbes, 4To
BOIIPOCHI MOTYT OBITH TPOCTBHIMHU.

Ha nexkuuu ocCHOBHOE BHUMaHUE CIEAYET yACIATh HEe GopMysaM M MaTeMAaTHYECKUM BBIKJIQKaM, a
COJIEPAHUIO U3y4aeMbIX BOIIPOCOB, ONPEACIICHUSIM U TOCTAHOBKAaM 3a]1ay.

B nporecce u3yueHust JeKIMOHHOTO Kypca HEOOXOJUMO MO BO3MOXHOCTH YacTO BO3BpAILIATHCS K
OCHOBHBIM MOHSITHUSIM U METOJIaM pEIIeHUs 3a7ay (3/1eCh BO3MOXEH BBIOOPOYHBIA KOHTPOJb 3HAHUN CTY-
JICHTOB).

JKenaTenpbHO MCHOIB30BATh KOHCHEKTHI JIEKIMI, B KOTOPBIX HUCIIOJIb3YETCS IPUHATAs IPEnoiaBare-
JeM cucteMa 0003HAUYCHUH.

Jlist 6os1ee moIpoOHOTO U3yUEHUs Kypca ClelyeT padoTaTrh ¢ PEKOMEHIOBAHHBIMHU JIUTEPATYPHBIMH
HMCTOYHUKAMHU U BHOBD MOSBIISIONIMMUCS UCTOUHUKAMHU.

2. YkazaHus 1Jis y4acTus B MPAKTUYECKUX 3aHATHUAX

[lepen moceleHreM YACHUTHh TEMY MPAKTHYECKOTO 3aHATHS U CAMOCTOSITEIBHO M3YyUYUTh TEOpPETHYE-
CKHE BOIIPOCHI.

[lonyunTs y npenojaBaresns 3aJlaHue Ha BBINOJHEHUE MPAKTUYECKOIO 33JIaHus, KaK MPaBUIIO 3TO pe-
HICHHE 33Ja4d 0 MPOWJCHHOMY JICKIIMOHHOMY MaTepuany. Pemenue 3agaun oQopMHUTh MHUCHbMEHHO WU
BBITMIOJIHUTH C MCIOJIh30BAaHUEM KOMITBIOTEpA U MIPU HEOOXOIUMOCTH paclievyaraTs U caTh NMPENoJaBaTelto
Ha TIPOBEPKY.

[lepen moceleHreM yACHUTHh TEMY MPAKTHYECKOTO 3aHATHS U CAMOCTOSITEIBHO M3YyUYUTh TEOpPETHYE-
CKHE BOIIPOCHI.

B koHIIe 3aHATHS TTpH HEOOXOIMMOCTH BBISICHUTH Y MPETIOIaBATEISI HESICHBIC BOITPOCHI.

OcHOBHBIE pe3yIbTaThl BHIMOJTHEHUS PaObOThl HEOOXOJMMO pacreyaTarh.

3. Yka3zaHus J1sl BBIOTHEHUS JIa0OpaTOPHBIX padboT

Cobmoiate TpeOOBaHUS TEXHUKH 0€30MacHOCTH, JUIsl Yero MpoCiyIiaTh HeOOXOIUMBIE Pa3bsCHEHUS
0 MPaBUJIHLHOCTH MOBEJCHUS B JIa0OpaTOPUH.

[TonyunTh 3ajaHue y IpernoaaBaress Ha BBIIOJIHEHUE 1a0opaTopHOi paboTel. M3yunts Meronnue-
CKO€ YKa3aHHUe I10 €€ BBITIOJHEHUIO. BBITIOJIHUTH IPEIyCMOTPEHHBIE U3MEPEHUSI U OPOPMHUTH OTUET B MHUChH-
MEHHOM BHJI€ B COOTBETCTBUHU C TPEOOBAHMUSIMU METOJUUYECKHX yKazaHui. OT4eT caaTh Ha MPOBEPKY Ipe-
MO/IaBATENI0 M OTYUTATHCS YCTHO, OTBEYAsl Ha BOMIPOCHI MPEroiaBaTes.

[lepen BbIMOMHEHUEM JIA0OPATOPHOUM PaOOTHI MPOBECTH CAMOCTOSITEIHHO MOJTOTOBKY K paboTe u3y-
YUB OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHUSI, 3HAHUE KOTOPBIX HEOOXOIMMO ISl OCMBICTIEHHOTO BBITIOJIHEHUS
paboTHI.

B nporecce BrinonHeHUs pabOTHI ClIeAyeT MOCTOSIHHO OOIIATHCS ¢ MpenoiaBaTesieM, He T0mycKasl 1o
BO3MOKHOCTH HENPaBUJIbHBIX JEHCTBUM.

OCHOBHBIE Pe3yJbTaThl YKCIIEPUMEHTOB HEOOX0IMMO 3aUKCHPOBATh B MUCHbMEHHOM BHUJIE.

[Ipu cnade 3ayeTa Mo paboTe MOATOTOBUTH OTYET O MPOACIAHHON paboTe, Ie JOMKHBI OBITh OTpaXKe-
HBbI OCHOBHBIE PE3yJIbTaThl U BHIBOJIBI.

4.Yxa3zaHus 11l BBITOJTHEHUS CAMOCTOATEILHON paOOTHI

[TonyunTs y mpenojaBartelns 3aJjaHue U CIUCOK PEKOMEHJOBAaHHOM nuTepaTypsl. M3ydyenue teope-
TUYECKUX BOIPOCOB CJEIYET MPOBOIUTH MO BO3MOXKHOCTH CAMOCTOSATEIHHO, HO TPU 3aTPyIHEHUSX 00pa-
IaThCs K MPENnoiaBaTelio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOICTaHHON padoTe.

[Ipu BBIMOTHEHUU (PPOHTATHHBIX 3aJaHUN MO YCMOTPEHHIO MpEIojaaBaTesisi padoTa MOXKET OBITh



OLCHCHAa 663 MUCBbMCHHOI'O OTYCTAa HA OCHOBC OTBCTOB HAa KOHTPOJIbHBIC BOIIPOCHI, IIPpHU YCIIOBUU aKTUBHOU
CaMOCTOSITEIIbHOU PaOOTHI.
[ToaroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTozmqecm/Ie PEKOMEHIAUNA NI npenouaBaTeﬂeﬁ
1. Ykazanus 1jist mpoBeACHUS JICKITUN

1. Ha mepBoii BBOJHOI JIEKIIUU CeNaTh 00Ul 0030p copepKaHusi Kypca U OTMETUTh HOBBIC
METOJIBI ¥ TIOJIXOJIBI K PEIICHUIO 3a/1a4, paCCMaTPUBAEMBIX B Kypce, JIOBECTH JI0 CTYACHTOB TpeOOBaHUS Ka-
deapel, OTBETUTH HAa BOIPOCHI.

2. [Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATHSIM HEOOXOAMMO MPOAYMaTh IUIaH €ro IpOBEICHMUS,
COJIepKaHUE BCTYNUTEIbHOM, OCHOBHOM M 3aKIIOYUTEIBHOW YACTH JIEKIMHU, O3HAKOMUTHCS C HOBUHKaMH
yueOHOM U METOIUYECKON JTUTEepaTypbl, MyOIUKALUAMU MEPUOAUYECKON MeYaTu Mo TeMe JIEKIIMOHHOTO 3a-
HATHSL. Y TOYHUTH IIaH NIPOBEAECHUS CEMUHAPCKOT0 3aHATUSA MO TeMe JieKuuu. llepen nu3noxenneM Texkyiie-
ro JIEKIIMOHHOTO MaTepHalia HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTHIX Ha MPEeAbLAYIINX JieKiusax. C
9TOM TIEJIBIO 33/1aTh HECKOJBKO BOIPOCOB ayJTUTOPUHU H OCYIIECTBHTH BEIOOPOUYHBINH KOHTPOJIb 3HAHUS CTY-
JICHTOB.

3. B xoxe neKnuoHHOTO 3aHATHS MPENojaBaTeb JOJKEH Ha3BaTh TEMY, YUEOHBIE BOIPOCHI,
03HAKOMHTH CTYICHTOB C IMEPEYHEM OCHOBHOW M JOTIOJHUTEIBLHON JTUTEPATYPHI MO TeME 3aHATUS. Packpbi-
Bas coJiep)KaHue y4eOHBIX BOMPOCOB, aKIIEHTUPOBATh BHUMAHHUE CTYJEHTOB Ha OCHOBHBIX KaTErOPHsIX, SIB-
JICHUSIX U MpoLieccax, 0COOEHHOCTAX UX MPOTeKaHHs. PacKpbIBaTh CYIIHOCTh M COJAEPKAHUE PA3IUYHBIX TO-
YeK 3pEHHS M HayYHBIX MOJIX0JI0B K OOBSICHEHHUIO TE€X WU UHBIX SBJICHUH U MPOILIECCOB.

4. CrnenyeTr apryMeHTUPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIUIO MO CHOPHBIM TEOpeTHYe-
ckuM Boripocam. [IpuBoauTs puMepsl. 3a1aBath MO X0y U3JI0KEHHS JEKIIMOHHOTO MaTepualia puTopude-
CKHE BOIPOCHI U CAMOMY JIaBaTh HAa HUX OTBET. DTO CIOCOOCTBYET aKTUBU3ALMKU MBICIUTEIHLHOU JEATEb-
HOCTH CTYJIEHTOB, MOBBIIICHUIO UX BHUMAaHUsI M MHTEPECa K MaTepualy JEKIHUH, ee coaepkanuto. [Ipenoma-
BaTeJb JOJDKEH PYKOBOJUTH pabOTOM CTYACHTOB MO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO MaTepHalia, moadep-
KMBaTh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHHH M3y4aeMOW TE€MbI, 0CO00 BBIJIE-
515, KaTeropHalbHbIN anmapaT. B 3akirounTenbHON 4acTu JIEKIUKA He0OX0AUMO c(hOpMyIUpoBaTh OOIIHE
BBIBOJIBI 110 T€ME, PACKPBIBAIOIIINE COJEPKaHUE BCEX BOMPOCOB, OCTABICHHBIX B JEKIUU. OOBIBUTH IJIaH
0YepeaHOr0 MPaKTUYECKOIrO 3aHATHSI, 1aTh KPATKUE PEKOMEH/IalluM 10 MOJArOTOBKE CTY/IEHTOB K CEMUHApY.
Ornpenenutb MECTO ¥ BpeMsl KOHCYJIbTAIlUU CTYJEHTaM, IMOXKEIaBIITUM BBICTYIIUTh HA CEMUHApE C JOKJIaj1a-
MU U pedepaTraMu.

S. Ha mocnenneit nexuuu yaenuts Bpems Il 0030pa Hanbosee BaKHBIX MOJIOXKEHHH, pacCMOT-
PEHHBIX B Kypce.

2. YkazaHus JJid MPOBEACHUS TPAKTUUECKUX 3aHITHI

[ToAroTOBUTH TEOPETUUECKHUE BOIIPOCHI WU 33[1a4H, KOTOPBIE TO>KHBI BBITIOJIHUTH CTY/AEHTHI BOBpEMS
MPAKTUYECKOTo 3aHATUA. [I0ATOTOBUTH CHUCOK JIMTEPATYPHBIX UCTOUYHUKOB, HEOOXOTUMBIX JJIsi BHITIOIHE-
HUS 33/1aHUS U KOTOPBIE CTYJIEHTHI MOTYT MOJY4YUTh B OMOIMOTEKE MHCTUTYTA. [l0ArOTOBUTH TIEpeYeHb UH-
TEPHET-PECYPCOB, KOTOPHIE MOMOTYT B BBIIOJHEHUH MPAKTUYECKOTO 3adaHus. [locie mosydeHus: OT4eT BhI-
MOJTHATH MPOBEPKY U HA CICAYIONIEM MPAKTUUECKOM 3aHSITHH pa3o0paTh IOMYIICHHBIE OMMUOKHA U TO/ICKA-
3aTh, KaKk UX HEOOXOJIMMO YCTPAHUTD.

YeTko 0003HAYUTH TEMY 3aHATHSI.

OOCynuTh OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C TEMOM.

B nponecce pemienus 3a1a4 BECTU JUCKYCCHUIO CO CTYJIEHTaMU O MPAaBUIBHOCTU MPUMEHEHUS Teope-
TUYECKUX 3HAHUI.

OTMmeuath CTyJeHTOB, HauOOoJee aKTUBHO YYACTBYIOIIUX B PEIICHHUH 33/1a4 U TUCKYCCHSIX.

B xoH1e 3aHTHS 331aTh ayIUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOITPOCOB.

3. YkazaHus s MpOBeICHUS Ta00PATOPHBIX 3aHIATHH.



Cobmronate TpeOOBaHUS TEXHUKH O€30MaCHOCTH M NMPOBOAUTH HEOOXOIUMBIC Pa3bsCHEHHS O Ipa-
BUJILHOCTH TIOBEJICHUS B JIa0OpaTOPHUH.
[Iepen BbIOTHEHUEM JIaOOPATOPHON PaOOTHI MPOBEPUTH CTENIEHb TOTOBHOCTH CTYJEHTOB, HATOMHHTD
U 00CYIUTH OCHOBHBIE TEOPETUUYECKHE MOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO JJIsi OCMBICIIEHHOTO BBI-
MOJTHEHHS paboT.
3a01aroBpeMEeHHO TPOBEPHUTHh PAOOTOCIIOCOOHOCTh TabOPAaTOPHBIX YCTAaHOBOK. Hanmnume merommue-
CKUX YKa3aHUH K MPOBEACHUIO JabopaTopHbIX padot. [ToaroToBUTh MHAWBUAYATBHOE 33JaHUE TIO YCTAHOB-
K€ PEeXHMOB PabOThI JTA0OPATOPHBIX YCTAHOBOK JUISI K&KIOTO CTYIEHTa, B COOTBETCTBUE CO CIIUCKOM CTY-
JICHTOB.
B mporecce BbimomHeHUs pabOTHI ClEAyeT MOCTOSHHO OOINAThCS CO CTYJACHTAMH, HE JIOMYyCKas I0
BO3MO>XHOCTH MX HEMPaBUIbHBIX JIEHCTBUH.
TpebGoBarb, 4uTOOBI OCHOBHBIE PE3YJIbTATHl IKCHEPUMEHTOB OBLIM 3a(UKCHUpPOBAHBI CTYIEHTAMHU B
MUCHbMEHHOM BHUJIE.
[Tpu mpueme 3avera o padore TpedOBATH OTYET O MPOAETaHHON paboTe, I/ie JOKHBI OBITH OTpaXKe-
HBI OCHOBHBIE PE3YyJIbTATHI U BBIBOJIBI.
4.Yka3aHus 110 KOHTPOJIIO CaMOCTOSITEIbHON PadOThI CTYJEHTOB
1. Tlo ycMoTpeHuto mpernogaBaTesisi 3a/laHie Ha CAMOCTOSITENIbHYIO pa00OTy MOKET ObITh MHIUBUIYalb-
HBIM WM (PPOHTATHHBIM.
2. IIpu ucnonb30BaHUM MHIUBUIYATbHBIX 33JaHUN TPeOOBATh OT CTYACHTA MUCHMEHHBIM OTUET O Mpoje-
JAaHHOM padore.
3. IIpu npumeHneHun GpOHTATIBHBIX 33JaHUI BECTH KOJJICKTUBHBIE OOCYKICHUS CO CTYJEHTAMH OCHOBHBIX
TEOPETUYECKHX TOJIOKEHUH.
4. C uenpro KOHTPOJISI KaueCTBa BBIMOJIHEHHSI CAMOCTOATEIBHOW paboThl TpeOOBAaTh WHANBHIYAIbHbBIE OT-
YeThl (JOIMYCTHMO BMECTO MUCbMEHHOTO OTYETa MPUMEHSATh HHIMBHIyaIbHbIE KOHTPOJIBHBIE BOTIPOCHI).

[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM mI1IaHOM
OCHOBHOM 00pa30BaTeNbHOM MporpamMMsl 1o HampasieHuto noarotoBku 13.03.01 TemnosHepreTuka u Ten-
JIOTEXHHKA.

Pabouyro nporpamMmy cOCTaBUI: TOIEHT //M VYerunos H.A.

Peniensent: moreHt P Koctun JI.A.

[Tporpamma omobOpena Ha 3acemanuu YMKH 13.03.01 TemmosHepreTuka M TeMIOTEXHHKA OT
15.11.2021 roama, npotoxos Ne2.

[Tpencenarens yaeOHO-METOANYECKONH KOMUCCHH Pa3yBaeB A.B.




