I'OCYAAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BbICHIEI'O ITPOGECCHOHAJIBHOT'O OBPASOBAHUA
«JOHELIKNN HAITMOHAJIbBHBIM TEXHUYECKNN YHUBEPCUTET»

YTBEPXJAIO:
[IpopekTop 1o Hay4HO-
negaroruyeckoit padore JOHHTY

A.b. buprokoB

(moamucs)

« » 2020 rona

PABOYAA ITPOT'PAMMA JIUCIUITJINHBI

b1.B11 OCHOBBI IPOEKTUPOBAHUS CUCTEM U VCTAHOBOK HbLIE-
M Ta300YNUCTKHU TEIJIOBBIX DJIEKTPUYECKUX CTAHIINI

(KOZ[ 1 HAaUMCHOBAHUE TUCHUININHBI COTJIaCHO y‘I€6HOMy nnaHy)

Hamnpagiienue moaroToBku: 13.04.01 TennosHepreTrka U TEMIOTEXHUKA
(KO M HAHMEHOBAHUE HATIPABIeHUs / CIIeLHANbHOCTH)
Marwuctepckas mporpaMmmar TennoBble MIEKTPUISCKUE CTAHIINH
(HanMeHOBaHHe POMHIIA / MATMCTEPCKOH IPOrpaMMBI / CrIelATH3aIIH)
[Iporpamma: Marucrparypa
(6axanaBpuaT, MAMMCTPATypa, CIIELHATHTET)
dopma oOydeHUS: OYHasl, 3a04YHas
(OWHas, 3004Ha, OYHO-3a0Has)
dopma 00ydICHUS: OuHas 3aoqyHas
Cemectp(bl) 3 4
OO6mmas Tpy10éMKOCTb B 3.¢./9acax 4,0 (144) | 4,0 (144)
KoHnrtakTHas padoTta (4yac.), B TOM YHCIIE: 55 20
JeKIuu (Jac.) 17 6
nJabopatopHbie paboThI (4Yac.) - -
MpaKkTHYEeCKUEe (CEeMUHAPCKUE) 3aHATHSI (4Jac.) 34 8
CamocrosiTenpHast paboTa (4ac.), B TOM YHUCIIE: 57 94
KypCOBO MpoeKT (paboTa) (cemecTp/gac.) - -
WHMBHIYyaJbHOE 3a/1aHue (KoJ1./4ac.) 1/9 1/9
Kontpoib (3x3ameH, yac./3a4€T) DK3aMeH, | DK3aMeH,
36 36

Jloneuxk, 2020 r.



PaGouas mnporpamMmma AUCHUILIUHBI

YCTAHOBOK IIbLIC- W TI'a300YUCTKH TCILIOBBIX JJICKTPHUYCCKHUX CT&HHHﬁ)) COCTaBJICHA B

COOTBCTCTBUH C y‘l€6HBIMI/I IJIaHaMM 110 HAIIPAaBJICHHUIO IIOATOTOBKHU

((TGHHOBHGpI‘CTHK& H TCINIOTCXHHUKA»

«OCHOBBI NPOEKTHUPOBAHUS CHCTEM U
13.04.01
(marucrepckas mnporpamma - «TermoBbie

anekTpuueckue cranuum») s 2020 roma mpuéMa MO O4YHOM, 3a04yHOM (opmam

oOyJeHus.
CocTaBHuTeNb:
Houent kadenps! «IIpoMbrnienHas
TEIUIOPHEPTeTUKAY, K.T.H., JOI[CHT

Ilonos Aratoymit JleorngoBmy

(TommCh)

Crapuuii npenoaaBarens Kadeapbl
«IIpoMbILITIEHHAs TENIIO3HEPTETUKAY

be3boponos Jlenuc JleonngoBuy

(Tommch)

PaGouas mporpaMma paccMOTpeHAa M NPHMHATA Ha 3acelaHuu Kadeapbl

HpOMBIHIJ'IGHHOﬁ TCIINIOOHCPICTUKMH.

IIpoTokomn oT «_ » 2020 roma Ne

3aBeayromuii kadeapon

Cadpsai C.M.

(moamuce)

(®.1.0.)

Pabouas nmporpamMma omodpeHa yuyeOHO-MeToanueckoii komuccuein 'OYBIIO

«JOHHTY» mno HanpasineHuto mnoarotoBku 13.04.01 «Tennosnepretuka u
TEIUIOTEXHUKA
[Iporokois oT « » 2020 roma Ne
[Ipencenarens Cadpsaan C.M.
(TIoamHCh) (®.1.0.)

Pabouas nporpamma npoasiena s 20

MPOMBIIIJIEHHOW TEIUIODHEPTETUKH.
[IpoTokon oT « »

rojia mpuéMa Ha 3acelanuu Kadeapbl

20 rona Ne

3aBenytouuii kadenpoit

(TIoamHCh)

Pabouast mporpamma npoasiena s 20

MPOMBIILJICHHON TETJTIODHEPTETUKU.
[IpoTtokoi oT « »

(®.11.0.)
rojia mpuéMa Ha 3acelanuu Kadeapbl

20 roga Ne

3aBenyromuii kaheapon

(moamuce)

PaGouast mporpamma npoasiena s 20

MIPOMBIIIJIEHHOW TEIJI0HEPTeTUKH.
[IpoTtokoi oT « »

(®.11.0.)

rojia mpuéMa Ha 3acelaHuy Kadeapbl

20 roga Ne

3aBenyromuii kaheapon

(momuce)

(®.11.0.)



1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA JNCIIUITJINHBI

JlucummiuuHa  paccMaTpUBAeT TEOPETUYECKHUE M NMPAKTUYECKUE OCHOBBI
OPOEKTUPOBAHUA CHUCTEM M  YCTAHOBOK IIbJIE- M  Ta300YUCTKH  OOBEKTOB
TEIIOPHEPTETUKY.

[lenpto  mpenojaBaHus  AMCHMIUIMHBI  SIBISIETCS:  COBEPLICHCTBOBAHUE
TEOPETUYECKOM M  NPAKTUYECKOM IOATOTOBKM  MAarucTpaHTOB B BOIIPOCax
NPOEKTUPOBAHUA CHUCTEM M  YCTAaHOBOK TMbUIe- M  Ta300YUCTKA  OOBEKTOB
TEIJIO3HEPIETUKHU.

3amaun  OUCHUIUIMHBL: (OPMUpPOBAHUE YMEHHUs (OPMYJIHUpPOBaTh U pPEIIATh
NPaKTUYECKHUE 3aJa4yM, BO3HHUKAIOIIME B XO0J€ NPO(EeCCHOHATBHON IEATEIbHOCTH M
TpeOyromue YriyOJeHHBIX 3HAHUW 1O TEXHOJOTHSM CHUKCHHMSI BO3ICHCTBUS
DHEPreTUUECKUX OOBEKTOB HAa OKPYKAIOIIYI0 Cpely; (POPMUPOBAHUE LEIOCTHOTO H
XOpOLIO  CTPYKTYpPUPOBAHHOTO TMPEACTaBICHUS O Mmpobiemax pa3paboTKu U
OPOEKTUPOBAHUA CHUCTEM M  YCTAaHOBOK IblJIE- M  Ta300YUCTKU  OOBEKTOB
TEIJIO3HEPIETUKMU.

B pe3ynbTaTe 0CBOCHUS TUCHHUIIIIMHBI CTYACHT JI0JKEH:

3HaTh. OCHOBBI  TEXHOJOTMYECKHX  pPACUYETOB NPH  MPOCKTUPOBAHUU
0o0Opy/lOBaHUSI TMbUIE- M Ta300YUCTKHM OOBEKTOB SHEPreTUKU; METOJbl pacyera
IIPOLIECCOB U anIapaToB IbUIE- U FA300YNCTKU NPU UX NPOEKTUPOBAHUU; TEXHOJIOTHUH,
METO/Ibl M CLIOCOOBI YJIaBIMBAHUS MBI U OYMCTKH Ia30B;

yMeThb: CaMOCTOSITEJIbHO pa30MpaThcsi B HOPMATUBHBIX METOJMKAX pacyera
anmnaparoB ISl IbUIE- M Fa300YUCTKA W INPUMEHSTh UX IS PELICHUS MOCTaBIECHHOM
3a/layd; MCMOJb30BaTh IPOTrpaMMbl PAacye€TOB BBIOPOCOB BPEIHBIX BEUIECTB M HUX
pacceuBaHud B arMocdepe; OCYHIECTBISATh IOWCK, AaHAJIU3UPOBATh HAYYHO-
TEXHUYECKYI0 MH(OpMaLMI0O U BbIOMpATh HEOOXOoAuMOe O0OpyAOBaHUE ISl MbLIe- U
ra3004MCTKH 0ObEKTOB SHEPTETHKHU;

BJAJeTh: HaBbIKAMHM pa3pabOTKU TPOEKTHBIX PEUICHUH, CBS3aHHBIX C
MEPOINPUATHAMHU IO TMPEAOTBPALIECHNUIO 3KOJOTMYECKUX HAPYIICHWM W TOBBILICHHUIO
HKOJIOTUYECKOH 6€30MacHOCTH.

[lepeuncnennblie pe3ynbTaThl 00YUeHUs SBISIOTCS OCHOBOM 1711 POPMUPOBAHUS
CHEAYIOIINX KOMIIETEHIIUI:

- CnocobHOCTh (hOpMYIHPOBATH 33JlaHUs Ha Pa3pa0dOTKy MPOEKTHBIX PEIICHU,
CBSI3AHHBIX C MEPONPHUATHSAMHU MO YIYYIICHUIO JKCIUTyaTaIlHOHHBIX XapaKTEePUCTUK
00OpyIOBaHUs, TOBBIIICHUIO ASKOJOTHMYECKON O€30MacCHOCTH, YIYYIICHUIO YCIOBHUU
Tpyaa, skoHomuu pecypcon (I1K-1);

- [OTOBHOCTH K MPOBEACHUIO TEXHUYECKUX PACUETOB IO THUIIOBBIM METOTUKAM H
POEKTaM, TEXHUKO-YKOHOMHYECKOTO aHaln3a 3(P(EKTUBHOCTH MPOCKTHBIX PEIICHUH,
BbIOOpa M pa3pabOTKU HOBOTO TEIUIODHEPIeTUYECKOTO U TEIIOTEXHUYECKOTO
obopynoBanusi, cuctem u ceteit (I1K-2);

- CoocobHocTh K pa3pabOTKe MEpONPUATHNA IO  COBEPIICHCTBOBAHUIO
TEXHOJOTMH MPOU3BOJCTBA, COOIOACHUIO TEXHOJIOTHUYECKON NUCHUIUIMHBI U METOOB
opranuzanuu Tpyaa B kojuiektuse (I1K-3);



- ToroBHocTe Kk obOecreueHuto OecriepeOOHON  pabOThI, MPABHIBHOM
SKCIUTyaTalliM ¥ MOJEPHHU3ALUA  JHEPreTUYECKOro,  TEMJIOTEXHUYECKOTO U
TEIJIOTEXHOJIOTMYECKOT0 000pyI0BaHusl, sHepreTruueckux cereit u cuctem (I1K-4);

- CnocoOHOCTh K OMNPENEICHUI0 MOTPEOHOCTH MPOU3BOJACTBA B TOIUIUBHO-
DPHEPreTUYECKUX  pecypcax,  OOOCHOBAaHUIO  MEPONPHUSATAA N0  HKOHOMHUU
YHEPropecypcoB, pa3pabOTKe HOPM MX pacxoja, pacueTy MoTpeOHOCTel MPOU3BOICTBA
B sHepropecypcax. (I1K-5);

- T'oToBHOCTH HCMONB30BaTh 3HAHUS TEOPETHUECKUX MU IKCIHEPUMEHTATbHBIX
METOJIOB ~ HAy4YHBIX  MCCICJAOBAaHWM,  NPUHLUIOB  OpraHU3alid  HAy4dHO-
UCCIIEIOBATENLCKON JIEATEIBbHOCTH U COBPEMEHHBIC JOCTH)KCHUS HAYKH U MEPEIOBOU
TEXHOJIOTHH B Hay4YHO-HccheaoBarenbckux padorax (I1K-7);

- CnocoOHOCTBIO HCIIONB30BaTh 3HAaHUSA (YHIAMEHTAIbHBIX pPa3leNioB IS
NOHMMAaHUA ¥ ONHCAaHWS (DU3HUECKON CYIIHOCTH TMPOILIECCOB, MPOTEKAIOIIUX B
00Opy/IOBaHUU TEIJIOBBIX DJJEKTPUUECKUX CTAHLUMN, B CHCTEMax TIEHEpaluH,
TpaHCIOpTa U MOTpedieHHsl TeT1oBoM u snekTpudeckoit sueprun (IICK-1);

- ToTOBHOCTBIO y4acTBOBaTb B OIIBITHO- MPOMBILIUICHHBIX HCIBITAHUAX
00OpyIOBaHUS TEIJIOBBIX AJIEKTPUUYECKUX CTAHIMM, B MEPONPHUATUSAX MO OCBOEHUIO,
pa3paboTke, MOJAEPHU3ALMH U IKCIUTyaTallil 00OPYAOBAHUS C YUYETOM SKOJIOTMUECKUX
TpeboBanuii u 6e3onacHoctu 3kcruryaranuu ([1CK-2).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OEPA3OBATEJIBHOM
IHPOI'PAMME

JlucrumirHa OTHOCUTCS K YacTH, OPMHUPYEMOM YIaCTHUKAMH 00pa30BaTEIIbHBIX
oTHomeHuit bioka 1 aucuumiuH (MoyJiei) ydeOHOro miaHa.

basupyercs Ha 3HAHUSAX, YMEHHSIX W HaBBbIKaX, KOTOPHIC CTYACHT MPUOOpE MpH
OCBOCHMH TMPEIICCTBYIOMMX JUCITUTUINH:

- «CoBpeMEHHbBIE TEXHOJIOTUU B TOTUTMBHO-IHEPTE€THUECKOM KOMILIEKCEY;

- «TemyioBble U aTOMHBIE DJIEKTPUUYECKUE CTAHIIMU U ycTaHOBKU» («IlapoBbie u
ra3oBble TypOOYCTaHOBKNY).

- «lIpoextupoBanue, MOHTaX, OIKCIUTyaTalusl  TEIUIOPHEPTETUYECKOTO
000pyIOBaHUS («ITpoexTupoBanue, DKCILTyaTaIus TEIJIOOHEPTE€TUUECKOTO
000pYIOBaHUS» ).

3HaHWSA, YMCHHS W HaBBIKM, NPHOOPETCHHBIC TIPH OCBOCHUHM JTaHHOU
JTUCITUTIINHBI, PEATM3YIOTCS CTYICHTOM TP TIPOXO0KIESHUN TOCYIapCTBEHHOW HTOTOBOU
aTTCCTAIIHH.



3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 PacnpenesieHde y4eOHBIX YacoB MO TeMaM JUCUHHMIUVIMHBI M BHAAM
3aHATHH

HanMmenoBanue tem KomnyecTBo yacoB
(comeprkaTenbHBIX MOYJIEH) (ounHas / 3a04Has popma)
B Tom uncne
Beero Jlexmuu | JIaGop. ((l;[é);ﬁ;) CP
Tema 1. MeTtoabl OILIEHKH
BO3JIEUCTBUS TOC Ha| 5/6 1/1 0/0 2/0 2/5

OKPY>KaIOIIYIO CPeILy

Tema 2. CoBepuIeHCTBOBaHUE
PEXKUMOB pabOTBl M CTPYKTYPbI
TOC u TOLl Ha npupoIHOM Ta3e u
XKUJIKOM TOILIMBE

5/7 1/0 0/0 2/1 2/6

Tema 3. dusuko-xuMudecKue
OCHOBBI OYHCTKH T'a30BbIX IIOTOKOB

5/8 1/1 0/0 2/1 2/6

Tema 4. ®u3uKko-XxUMHUYECKHUE
OCHOBBI ~ TIPOIIECCOB ouncTku | 5/6 1/0 0/0 2/0 2/6
CTOYHBIX BOJI

Tema 5. Teopernyeckue OCHOBBI
3al0UTHl OKPYXarLEeh cpeasl OT
BPEIHBIX  BBIOPOCOB  OOBEKTOB| 5/6 1/0 0/0 2/0 2/6
SDHEPIreTUKH W  DHEPreTUYECKUX

BO31€HUCTBUH
Tema 6. XapaKkTepUCTUKHU
(du3znuecKoro Bo3zelcTBust | 5/ 9 1/2 0/0 2/1 2/6

HYHEPTreTUYECKOro 000PYI0BaHUS

Tema 7. TunoBble pemieHUs 110
CHUXEHUIO (paKkToOpoB ¢uszmueckoro | 5/9 1/2 0/0 2/1 2/6
BozaeicTBus [II'Y-TOC

Tema 8. XapakTepUCTUKHU
a’PO30JIbHBIX BBEIOPOCOB B| 5/6 1/0 0/0 2/0 2/6
atMochepy TOC

Tema 0. MexaHu4deckoe

nelieynapauBanue Ha TOC 517 1/0 0/0 2/1 2/6

Tema 10. OubTpOBaHUE

asposoieit Ha TOC 5/5 1/0 0/0 2/1 2/4

Tema 11. Moxkpoe

nbuieynaBauBanue Ha TOC 775 1/0 0/0 2/1 4/4

Tema 12. Dnextpuueckass O4MCTKa

rasoB oT aspo3oJeii Ha TOC 7/4 1/0 0/0 2/0 4/4




HanMmenoBaHue tem KomnyecTBo yacoB
(conmeprkaTesbHBIX MOYJIEH) (ounas / 3ao04Has hopma)
B Tom uucne

Beero Jlexuuu | JIaGop. ((I;Iephﬁ;) CP
Tema 13. CoBeplieHCTBOBaHUE
IpoleccoB M ammaparoB ansi| 7/4 1/0 0/0 2/0 4/4
MBUIEOYUCTKH
Tema 14. Knaccuduxanus
IpoIlecCCOB M ammapatoB s | 7/4 1/0 0/0 2/0 4/4
OYMCTKHU ra30BBIX BHIOPOCOB
Tema 15. AGcopOIIMOHHAs OYHCTKA 775 1/0 0/0 21 4/4
ra3oB
Tema 16. KonnencammuonHas 7,4 1/0 0/0 270 4/4
OYHCTKA Ta30B W IMapOB
Tema 17. TepmoxaramuThyeckas 7,4 1/0 0/0 270 4/4
OYHCTKA Ta30BBIX BEIOPOCOB
NunuBuayanpHOE 3a1aHUE 9/9 9/9
Kypcogas pabota (mpoekr) 0/0 0/0
HUtoro no Bumam 3aHITUHA 108 /108 17/6 0/0 34/8 | 57/94
KonTpomnn 36/36

HUTOIO 144 / 144

(I)OpMHPOBaHHe KOMIIETEHLIUH B pe3yabTate 0CBOCHUA TEM NJHCHUIIJIUHDI

KomnieTeHnmu TeMbl AUCHUILIMHBI, HAlLIEJICHHbIC HAa BBIPA0OOTKY KOMIIETEHIIUU
I1K-1 Tembr 1 — 17
[1IK-2 Temnr 7, 9-13
IIK-3 Tewmsr 2, 13
I1IK-4 Tewmsl 2, 5, 7
I1K-5 Tewmsr 2, 7
I1K-7 Temnr 1,2, 5
IICK-1 Temnr 1 -4
IICK-2 Temnr 5 -7
3.2 Jlekuun
Tema 1. METOJbl OIIEHKH BO3JIEHCTBUSI TOC HA
OKPYXAIKOMYIO CPEQY

Conepxxanue Temsl 1:

OneHka Bo3JIeHCTBUS HA OKpy:katouryto cpeny. LlItpadsl u mnatexu 3a BpeaHbie
BBIOpOCHl. MeTroibl pacueTra pacceuBaHUsS BpEIHBIX BBIOpPOCOB. MeTonbl pacyeTa




paccemBaHUs BPEIHBIX BHIOPOCOB HA JIOKAIILHOM ypoBHE. PacueT paccenBaHus BpeaHBIX
BHIODOCOB HA PErHOHAJIbLHOM YypoBHE. MeTroabl ompeneneHus  (HUINIECKOTO
BO3JICUCTBHS BPEAHBIX BHIOPOCOB Ha OKpY’KaloIlyio cpeny. Bo3aeiicTBue 3arps3HeHus
aTMocepbl Ha OKpykarwlyio cpeny. llpumenenne QyHKUuN «103a-3¢pdexT» 1t
onpejeneHuss (U3MUECKOro BO3ACHCTBUS Ha 30pOBbE HaceneHus. BosnelicTBue
BpEIHBIX BEIOPOCOB Ha 3J0POBHE HACEICHHUS.

Jluteparypa k Teme 1: [1]

Tema 2. COBEPUHIEHCTBOBAHUE PEXHUMOB PABOTHBI U
CTPYKTYPbI TOC u T2l HA IPUPOJHOM I'A3E U ’KUIKOM TOIIJIUBE

ConepxaHue TeMbl 2:

Kparkas xapakrepuctuka razomaszytHoit TOLl. DHepreTruueckuii s3xcrpecc-ayuT
TOIl.  Marematuueckass  monenb — razomasytHot — TOIl.  Mano3aTtpaTHbie
sHeprocoOeperatomme npoekThl. CoBepiieHcTBOBaHue TOIl 3a cyeT cTpouTenbcTBa
[II'Y. Dxonoruueckuit a3¢dext copepieHcTBoBanus TILI.

Jlutepatypa k Teme 2: [1]

Tema 3. PUIUKO-XUMHNUYECKHUE OCHOBBI OUYUCTKH TI'A30BbIX
IHOTOKOB

ConepxaHue TeMbl 3:

ABpO030JbHBIE 3arps3HEHHs. JIBU)KEHHE YacTUIL] B OTOKE. TeopHs yliaBIMBaHUS
yacTtuil. OYuCTKA MOTOKA ra3a OT a’pO30JIbHBIX YacTHll. ['a3000pa3Hbie 3arps3HSIONINE
BemiecTBa. MeToapl OuMCTKA. OuuCTKa OTXOASIIMX Ta30B OT 3arpsA3HSIONINX
aTMoc(epy ra3000pa3HbIX KOMIIOHEHTOB U MTApOB.

Jluteparypa k Teme 3: [2]

Tema 4. OUUKO-XUMHNYECKHUE OCHOBbBI IPOIECCOB
OYUCTKHU CTOYHBIX BOJ

Conepxxanue Tembl 4:

HopmupoBaHue u KOHTPOJIb KadecTBa BOJBI B BojoeMax. [IpumecHbie BHIOPOCHI
OT DPHEPreTUYECKUX OOBEKTOB Ha MOBEPXHOCTh JUTO- U TUIpochepbl. XapaKTepucTuka
3arpsi3HATENed W (PU3MKO-XMMHUYECKHE TIOKazaTeld KadecTBa BoAbl. Koarymsius
KOJUIOMIHBIX HpuMeced BoAbl. MI3BecTkoBaHUE BOJBI. TE€OpHs OCaKICHHS B3BEIIEHHBIX
yacTtull. MexaHu3M 3aJep:KaHus B3BECEU CII0EM 3€pHUCTOro marepuana. [IpuHOuUIbBI
OYHUCTKM CTOYHBIX BOJ. MexaHnnueckass ouncTka. IIpounexuBanue. OTcTrauBaHUE.
OunbrpoBanue. [lentpudyrupoBanue. OU3NKO-XUMUYECKUE METOJbI OYUCTKU BOJI.
@notanusa. AncopOuMoHHas ouuctka. MoHooOMeHHass oO4HMCTKa. OKCTpaKLMs.
OO6patHbIii ocMoc W ynbTrpaduiabTpanusa. JlecopOuus nerydux npumeced. MeTomabl
ne3o/lopaluu. XHUMHYECKUE U DJICKTPOXUMHUYECKHE METOAbl OYUCTKH  BOJI.
Heiitpanuzanusa crounbsix Boj. OuncTKa BOJ Koaryssmnued u Quokymnsamueit. OuncTka
BOJ OKHUCJIMTEISMU M BOCCTAHOBHUTENSIMU. AHOJHOE OKHCIEHHE M KaTOJHOE
BOCCTaHOBJICHUE. DIIEKTPOKOATYJISLIUSL. DnekTpoduioTaius. DIIeKTpOANAIIH3.
TepMuueckue METOJIbI OYUCTKH CTOYHBIX BOJ. KOHUEHTPUpPOBAHHE CTOYHBIX BOJI.
TepMOOKHCIUTETbHBIE METOIBI 00E3BPEKUBAHUS KUIAKUX OTXO0JIOB. broxmmudeckue
METOJIbl OYMCTKU CTOYHBIX BOJ. [IpoGiema 6e30TxomHOTO Boonons30Banus Ha TOC u
MyTH €€ PEIICHUSI.

Jlutepatypa k Teme 4: [2]



Tema 5. TEOPETUUECKHE OCHOBBI 3AIIUTHI OKPYXKAIOIIEN
CPEJbI OT BPEJAHBIX BbBIBPOCOB OBBEKTOB 3JSHEPIETUKH H
SHEPT'ETUYECKHUX BO3JEVCTBUI

ConepkaHue TeMBI S:

B3anmoeiicTBUE 3HEProyCTaHOBOK C KOMIIOHEHTAMH OKPYKAKOLIEH CPEJIbI.
[IpeoOpa3zoBaHue  MaTEepHAIbHBIX  PECYpCOB  HAa  MPEANPUATHUSIX  TOIUTUBHO-
PHEpreTuyeckoro komruiekca. Knaccudukanus v XapakTepuCTUKH TOIUTUB. TOMOYHbIE
npoiiecchl U ycrpoiicta. [IpoaykTel cropanus ToruB. Teopusi 00pa30BaHUs CaKU MPH
CkUrannu masyta. OCOOEHHOCTM TOpPEHHUs BOJOTOIUTMBHBIX 3MYJbCUU. TeXHOJIOrus
MPUTOTOBJIEHUS] BOJIOMA3yTHBIX AMYJIbcH. OCHOBHBIE MYTH CHUXEHHUS BBIOPOCOB
3arpsi3HUTENEN ¢ MPOAYKTaMH cropaHus. OntuMusanust padoTel KOTeabHOU. CHUKEHUE
OMHUCCHUM 3arpsi3HUTENICW 3a CYET BHEAPEHUS COBPEMEHHBIX T'OPEJIOYHBIX YCTPOMCTB.
BimsitHue Bupa, KadecTBa M IMOJATOTOBKM TOIUIMBA HA 3arpsA3HEHHE BO3MYLIHOTO
OacceiiHa. OuMcTKa yXOIAUIMX ra3oB. BeIOpochl Maiblx 37€MEHTOB. Bo3moxkHOCTH
ObUICYJIABIMBAIOIIET0  O0OpydOBaHMs.  3amMra  OKpyXaroueil  cpeasl  OT
DHEPreTUYECKUX BO3JICUCTBUM.

Jlutepatypa k Teme 5: [2]

Tema 6. XAPAKTEPUCTHKH ®H3MYECKOI'O BO3JEHCTBUS
JHEPTETHYECKOI'O OBOPYJ1OBAHUA

Conepxanue Tembl 6:

[IIymoBOe BO3nENCTBHE KaK OCHOBHOW (pakTop ¢u3uueckoro BozaercTus TOC
Ha OKpyXarmomyro cpeay. ['a30TypOMHHBIE YCTaHOBKU. TAroayTheBbIE MAIUHBI.
Bonorpevinsie  koTnel.  Jlpoccenmupyromas — apmarypa. ['pamgupHu.  OTKphITOE
pacnpenenuTenbHoe ycTpoiicTBo. BriOpochl mapa u raza B atmocgepy. IlapoBbie
TypOunbl.  [lapoBeie = KOTHBL.  YriepasmoibHOoe  obopynoBanue.  Hacocsl.
Kommnpeccopuble ycTaHOBKH. PacyeT ypoBHS 1Iyma Ha OTKpHITOM Bo3ayxe. [lokazarenn
HAIpPaBJIEHHOCTU OT YCThS ABIMOBBIX TPYO M BO31yX03a00pOB AyThEBbIX BEHTUJISITOPOB.
3aryxaHue 3ByKa H3-3a 3BYKOIOIJIONIEHUS aTMocdepoil. 3aTyxaHue 3ByKa H3-3a
BIUSHUSA 3€MJIM. 3ByKOOTpaxeHue. IlompaBka Ha METEOPOJOTMYECKHUE YCIOBHS.
3aryxaHue 3ByKa 3a CUeT JOMOJHUTEIbHBIX 3(dexToB. Pacuer ypoBHE# 1yma BHyTpU
nomMenieHui. [Ipornkaromuii myM u3 nomemeHnt. Pacuer canutapHO-3aliuTHOW 30HBI
no ¢dakTopaM (PU3NYECKOTO BO3JACHCTBUA. YTPOIICHHBIA METOJ| pacdyeTa CaHUTapHO-
3alIUTHON 30HBI. Pa3Mephl akyCTHUECKUX CaHUTapHO-3alIMTHBIX 30H. OOIIMe MOAX0 b
IpU pa3MELIEHUU HMCTOYHHMKOB IIyMa Ha TEPPUTOPUM NPEANPUATHS C MUHUMAIBHOM
IJIOIIA/IBI0 CAHUTAPHO-3AIIUTHON 30HBI.

Jluteparypa k Teme 6: [3]

Tema 7. TUNOBBIE PEINIEHUSA 11O CHUXEHUIO ®AKTOPOB
®U3NYECKOT'O BO3JIEUCTBUS NII'Y-TAC

Conepxxanue Tembl 7:

['mymmrenn myma I'TY. I'mymurenu myma [II'Y 1 mocne KOTnoB-yTUIN3aTOPOB.
[nmymurenu 1myma JAbIMOCOCOB. [NymmuTenum IIymMa JyThEBBIX BEHTHIISITOPOB.
['nmymmTenu BOAOTPEHHBIX KOTIOB. [ymmTenu miymMa TpaaupeH. OKpaHbl s
CHIDKEHHS IymMa TIpagupeH u  TpaHchopmaropoB. CHumkeHue BuUOpanuu
OPHEPreTUYECKOro  00OpYyIOBaHMS C  TOMOINBIO  BUOpOBCTaBOK.  CHUXEHUE
pacrnpocTpaHeHHs] BUOpALlMU C MMOMOUIBIO 3BYKOU3OJSIIUN TPyOOrpoBoAoB. [mymurenu



IrymMa OT TMAapoBBIX BBIOPOCOB. MeToAbl 3alUThl OT 3JIEKTPOMArHUTHBIX TOJEH.
KommnekcHoe cHuxkeHue (pakTopoB (PU3MYECKOrO BO3JEHUCTBUSI OT DHEPreTHUYECKOTO
00BeKTa.

Jluteparypa k Teme 7: [3]

Tema 8. XAPAKTEPUCTHUKHN A3DPO3OJIbBHBIX BbIBPOCOB B
ATMOCO®EPY TIC

ConepxxaHue TeMbI 8:

OcHoBHBIE cBefeHUs O BbIOpocax. CBoMCTBa a’pO30JBHBIX  BBIOPOCOB.
Knaccudukanus 1 xapakTepUCTUKH METOJIOB M allapaToB JUIsl OYUCTKUA OT a3pO30Jeil.
MeToapl OYMCTKM BBIOPOCOB OT a’po3ojieil. MexaHu3Mbl OYUCTKH a’3pOo30Jeil.
Knaccudpukanus u ycioBusi NPUMEHEHHS amnmnapaToB Ui OYUCTKU a’3po30Jeil.
OCHOBHBIE XapaKTEPUCTUKH AIAPATOB JJII OUHCTKH a3pO30JIeil.

Jluteparypa k Teme 8: [4]

Tema 9. MEXAHUYECKOE IIBIJIEYJIABJIMBAHUE HA TOC

Conepxanue TemMbl 9:

[Teuteocagurenbuble kKamepbl. LluknonHble ocaguTeny. KOHCTpYyKIMK UKIIOHOB.
Pacuer nukinoHOB. BuxpeBblie nblIeyI0BUTENN.

Jlutepatypa k Teme 9: [4, 5]

Tema 10. PUJIBTPOBAHUE ADPO30JIEA HA TAC

Conepsxanue temsl 10:

Bonoknucteie ¢uiabTpel. TkaHeBble QuibTpbl. DOUIBTPOBAIBHBIE TKaHHU.
PykaBHubie ¢QuibTpbl. PacueT u BbIOOp pyKaBHBIX (DUIBTPOB. 3€PHUCTHIE (DUIIBTPHI.
OUIBTPHI-TYMaHOYJIOBUTEIH.

Jluteparypa k Teme 10: [4]

Tema 11. MOKPOE IIBIJIEYJIABJIUBAHUE HA TOC

Conepxxanue temsl 11:

MexaHu3Mbl 3axBaTa YacTHIl IBUIM JKAJIKOCTBIO. MeEToIbl pacuera MOKpBIX
neuteynosureneld.  [IpuieynaBnauBaromupe anmaparsl.  [lonble  ra3onmpombIBaTeNy.
OporraeMble IIMKIOHBI C BOJSHOW TuieHKOU. Ilennple mbuieynoBurenu. CkpyooOepsl ¢
MOABWKHOW  HACaJIKOW. YIapHO-MHEPUUOHHBIE TbUleyJOoBUTENH. (CKOPOCTHBIE
neuIeynoBuTeNU (CKpyooepsl Bentypn).

Jlutepatypa k Teme 11: [4, 5]

Tema 12. JIEKTPUYECKASI OUUCTKA I'A30B OT ADPO30JIEM HA
TIC

Conepxxanue Temsl 12:

[MpuHun  geiicTBust  3AeKTpoPUIbTPOB. KOHCTPYKIMU  AJIEKTPOYUIBLTPOB.
[Ton6op u pacyeT JIeKTPOPUILTPOB.

Jutepatypa k Teme 12: [4, 5]

Tema 13. COBEPHHEHCTBOBAHHUE ITPOLHECCOB U AIIITAPATOB
JJIS TIBIJIEOYUCTKHA

Conepxanue Temsl 13:

[IpenBaputenvHass oOpaboTka aspososeit. Crneuuanuzanusi anmnaparoB U
pexxruMHasi uHTeHcupukanusa. KoHCTpyKTHBHO-TEXHOJIOTUYECKOE COBEPIIIEHCTBOBAHUE.
MHorocrynendaras O4uCTKA.

Jluteparypa k Teme 13: [4]



Tema 14. KIACCUDOUKALIUA TTPOLECCOB U AIIIIAPATOB J1JIs1
OUYUCTKHU I'A30BbIX BBIBPOCOB

Conepxxanue Temsl 14

Knaccudukanusa mporeccoB M ammaparoB JJIsi OYHUCTKH Ta30BBIX BBIOPOCOB.
Hcrounnku 3arpsizHeHust atMocdepbl BpeIHBIMU Ta30BBIMHU BRIOPOCAMM.

Jluteparypa k Teme 14: [4]

Tema 15. ABCOPBIIMOHHAS OUUCTKA I'A30B

Conepxanue Temsl 15:

KoncTpykiuun w mpuHIun aerctBusi abcopbepoB. Hacamounwie abGcopOephl.
TapenbuaTteie abcopOeprl. PactsimuBaromme adbcopoepsl. Metoasr pacueta abcopoepoB.
PaBHOBecHe, mBWXKymas cujia W KUHETHKa abcopOuuu. MarepuanbHbId OajaHC U
ypaBHeHHEe pabodeil nuHMM abcopOrmu. PacdeT mporeccoB maccomepenadud B
abcopbOepax. PacueT XeMOCOpOLMOHHBIX amnmapaToB. PacyeT OCHOBHBIX pPa3MEpOB
abcopbepoB. Pacuer Hacamounwsix abcopbepoB. Pacuer Ttapenpuarbix abcopOeposB.
Pacuer pacnbputnBarommx abcopOepoB. JlecopOiusi 3arpsisHUTENEd U3 aOCOpOEHTOB.
TexHonorus abcopOIMOHHON OUUCTKU TIPOMBIIICHHBIX BHIOPOCOB.

Jlutepatypa k Teme 15: [4]

Tema 16. KOHAEHCAIIMOHHAS OYUUCTKA I'A30B U ITAPOB

Conepxanue Temsl 16

[TpuHIIMTT KOHJEHCAIIMOHHOW OYMCTKHU. THUMBI U KOHCTPYKIIMH KOHIEHCATOPOB.
Pacuer koHzaEHCATOPOB.

Jluteparypa k Teme 16: [4]

Tema 17. TEPMOKATAJIUTHYECKASI OUYUCTKA T'A30BbIX
BbIBPOCOB

Conepxxanue temsl 17:

OCHOBBI  KaTaIUTHYECKOW OYMCTKH Ta30B. YCTPOWCTBO KATAIUTHYECKUX
peakTopoB. Pacuer KaTaIMTUYECKUX PEAKTOPOB. TEXHOJIOrUs KaTAIUTUYECKON OYUCTKU
razoB. BpIcokoremmepaTypHass 00paboTka Ta3oBbIX  BBIOPOCOB. Y CTaHOBKH
TEPMOOOE3BPEKMBAHKS  Ta30BBIX  BbIOpOCcOB. [lpuHIMMIBI  pacdeTa  yCTaHOBOK
TEPMOOOE3BPEIKUBAHHS.

Jlutepatypa k Teme 17: [4]

3.3 IlpakTH4yecKue 3aHATUSA

No Tema 3anaTus O6bem, vac. | Jlutrepar
n/m OYH/ 320YH. ypa
Pacuer nonyctrmoi, MakCUMaabHOU MPU3EMHOMN
KOHIICHTPAIIMH BPEIHBIX BHIOPOCOB, TIPEICTHLHO

1 nonyctumoro Beiopoca (I1JIB) u nmpeaensHO 16/4 [5, 7]
JOMYCTUMOTO Pacxojia TOTJINBa
KontposbHas pabora Nel

2 Pacuer nmkioHa 4/1 [5, 7]
Pacuer ckpy60epa Bentypu 6/1 [5, 7]
4 | Pacuer pykaBHOTO (hunmpTpa 4/1 [5, 7]

(O8]




No Tema 3ansTUA O06mbemM, yac. | Jlutepat
/1 OYH/ 320YH. ypa
Pacuer anexrpodunsrpa cepun YT
> KontposnbHas pabota Ne2 4/1 5, 7]
HUTOI'O: 34/8
3.4 JIabopaTopHbIe padoThI
B yueOHOM IJ1aHE HE 3aIIaHUPOBAHO.
3.5 CamocrosiTeqbHast padoTa cTyeHTa
No Bunbl camocToaTensHO#M paboThl CTY/ICHTA O6nbewm, yac.
/1 OYH/3204H.
1 M3yyeHue JeKIMOHHOTO MaTepuana 20/40
2 [ToaroroBKa K NpakTUYECKUM 3aHATUSIM 28 /45
3 IToaroroBka Kk 1abopaTopHbIM paboTam -/ -
4 BrInosHeHne KypcoBOro NpoeKkTa -/ -
5 BrinoiHeHne KypcoBoil paboThl -/-
6 BrinosHeHne MHANBUYaIbHOTO 3a1aHUs 9/9
NUTOI'O: 57/94

3.6 KypcoBoii npoekT (padora), HHAMBHUAYaJbHOE 3aJaHHUe

Brinonnenue KkypcoBoi paboThl (IIpoeKTa) B yueOHOM IIJIaHE HE 3aIIaHUPOBAHO.
VY4eOHBIM MJIAHOM MPEYCMOTPEHO BBHITIOTHEHUE | WHAMBUYaIbHOTO 3a/1aHUS.

3amaHue Ha MPOCKTUPOBAHKE BBIIACTCA PYKOBOJIUTENEM PAOOThI, OHO COACPKUT
HE0OXO0IMMbIC UCXOJIHBIE TaHHbIE, 3aJJaHNe U TPa(UK BHITIOTHEHUS.
3amaHue MOXKET COOTBETCTBOBATh TEME HAYYHO-HCCIIEIOBATEIHCKON pabOTHI,
BBITIOJTHSEMOW CTYJIGHTOM (Ha MPUMEpPE KOHKPETHOTO TEXHHYECKOTO MPEIIOKEHUS)
uiau cTaHgapTHeIM. CTaHOApTHBIM 33JaHUEM SIBISIETCA 3aJaHUE Ha MPOCKTUPOBAHUE
CUCTEM M YCTAHOBOK IbUIE- U TA300YUCTKU OOBEKTOB YHEPTETHKHU.

4 ®OHJA ONEHOYHBIX CPEJACTB

4.1 Kpurepuum " WKaJbl JAJA HHTETPUPOBAHHOW OLICHKH YPOBHS
chopMHPOBAHHOCTH KOMIIETEHIIU I

Cocmasnaiowas komnemenyuu — NOJTHOMA 3HAHUL
- HYJEBOW ypOBEHb: HEBEpPHBbIC, HE APTYMEHTUPOBAHHBIE, C MHOXXECTBOM TPYOBIX
OIIMOOK OTBETHI HA BOMPOCHI. YPOBEHB 3HAHUI HIKE MUHUMAIBHBIX TPEOOBaHUM;
- MHUHUMAQJIbHBI YPOBEHb: JaHbl HE IIOJHBIC, HETOYHBIE U HEAPTYMEHTHUPOBAHHBIC
OTBETHI Ha BOMPOCHL. J[OmyIeHo MHOTO TPyObIX OIIMOOK. YPOBEHb 3HAHHUM HUXKE
MUHUMAaJIBHBIX TPEOOBAHUM;




MOPOTOBBI YPOBEHB: JaHBI HEJOCTATOUYHO TOJHBIC, TOUYHBIE W APTYMEHTHUPOBAHHBIC
OTBETHI Ha BOMPOCHL. I[I0X0 3HAET TEPMHHBI, ONPEACICHUS U TOHITHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHS, TIPUHIIUIIBL. JIOITyIIEHO MHOTO HErpyObIX OIIHOOK;

CpeIHUI YPOBEHbB: JaHbl JIOCTATOYHO ITOJIHBIC, TOUYHBIC U apTYMEHTHPOBAHHBIC OTBETHI
Ha BONPOCHL. B IeaoM 3HAeT TEPMUHBI, OMNPEACIICHUS W TOHATHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHS, HPHUHIMNBL JIOMyIIeHO HECKOJIBbKO HErpyObIX
OIINOOK;

MIPOJBUHYTHIA yYPOBEHb: JaHBI TIOJHBIC, TOYHBIE W aPTyYMEHTHPOBAHHBIC OTBETHI Ha
BONIPOCHI. 3HAET TEPMUHBI, OINPEACICHUS U TIOHSTHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHITUIBL. J[OMyIIIeHO HECKOIBKO HETPYOBIX OIMIHOOK;

BBICOKMW YPOBEHB: JaHBI TOJHBIC, TOYHBIC M apPTYMCHTUPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, OTPEICICHUS M TOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHHMSI, PUHITUTIBL. J[OTyIIIeHO HECKOIBKO HETOUHOCTEH.

Cocmasnaowas KomnemeHyuu — yMeHus

HYJIEBOI YPOBEHB: IIOJHOE OTCYTCTBHE NOHHMAHHUS CyTH METOJMKH PELICHMs 3a/1a4H,
JIOIYILIEHO MHOYKECTBO IPyOEeHIINX OIIMOOK / 3a/1aHUsI HE BBIIOJIHEHBI BOOOIIIE;
MUHUMAJIbHBIM ypOBEHb: cllab0e IMOHMMAaHUE CYTH METOAMKH pELICHMs 3a7ayd,
JonyieHsl Tpyosle ommbOku. Pemenuss He oOocHoBaHbl. He ymeeT wucrolsib3oBaTh
HOPMAaTUBHO-TEXHUYECKYIO UTeparypy. He opueHTHpyercs B crienqualbHON HayYHOU
JUTEpaType ;

NOPOTOBBI YPOBEHb: JOCTATOYHOE MMOHUMAHWE CYTH METOJMKH DPELIEHHs 3a]auu,
JomnyiieHsl  ommOku. Pemenns He Bcerga OOOCHOBaHbL. YMEET HCIOJIB30BaTh
HOPMAaTHBHO-TEXHUYECKYIO JjuTeparypy. (Cnabo opueHTHpyeTcsi B CIEUMAIbHOM
HAy4YHOM JIMTEpaType B COOTBETCTBHUM CO CIIMCKOM, NPHUBEICHHOM B paboyeid
nporpamme JUCLUILIINHEI;

CPEIHUH YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKH PEIICHUS 3a/a4M, JOIYIIEHBI
oumOku. PemieHust He Bcerna OOOCHOBaHBI. YMEET MCIIOIBb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYYHYIO JINTEPATYPY;

IIPOJBHUHYTHI YpOBEHb: B IEJIOM IIOHUMAET CyThb METOJUKM PEIUCHUs 3a/1ayH,
JomyiieHbl  HeTOYHOCTH. CrocoOeH 00OCHOBAaTh pEIICHHs. YMEET HCIHOIb30BaTh
HOPMAaTHBHO-TEXHUUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JINTEPATYPY;

BBICOKMI YpOBEHb: OHUMAET CYTh METOAMKH perieHus 3aaaun. Crnoco0eH 000CHOBATh
peleHus. YMeET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUATBHYIO0 HAYUYHYIO
JIUTEPATYPY, IEPELOBOM OIIBIT.

Cocmasnsowas KomnemeHyuu — 61a0eHue HagblKamu

HYJICBOM ypOBEHb: HE JEMOHCTPUPYET BJaJCHUE HaBBIKAMU BBIMOJHECHUS
npodeCCUOHANIBHBIX 3a/1a4. He MOXKeT BBITIOTHUTD 3a/1aHUs;

MUHUMAJIBHBIN YPOBEHB: HE JEMOHCTPHUPYET BIIaJ[CHUE HABBIKAMH BBITIOJIHCHUS
npoecCHOHANBHBIX ~ 3a/1ad. VICTIBITBIBAET  CYIIECTBEHHBIE TPYAHOCTH TIPH
BBHITIOJITHCHUH OT/ICIIBHBIX 3aaHU;

MOPOTOBBIN YPOBEHB: BJIaJIe€T HABBIKAMH BBIIOTHEHUS TPO(EeCCHOHATBHBIX 33/1a4y Ha
MIOPOTOBOM YPOBHE. 3a/1aHUsI BBITIOJIHAET MEJIJIEHHO U HEKAY€CTBEHHO;



CpeIHHIl ypOBEHb: BIAJCET HAaBBIKAMU BBIIIOJHEHUSI TNMPO(ECCHOHANBHBIX 3ajad.
3a/1aHus BBINOJIHSET HA CPETHEM YPOBHE 110 OBICTPOTE U KAYECTBY;

IIPOJABUHYTBIM  YPOBEHb: BIAJCET YBEPCHHBIMU  HABBIKAMHU  BBIINOJHEHHUS
npo(ecCHOHANBHBIX 3a/1ad. BBICTPO M Ka4eCTBEHHO BBINOJIHAET 3a/JaHUs, MHOI/A
JOIyCKasi HE3HAYUTEIIBHBIE IIOTPEITHOCTH;

BBICOKMM  YpPOBEHb:  BIAJEET  YBEPCHHBIMU  HAaBBbIKAMH  BBIIOJHEHUS
npo(ecCHOHANBHBIX 3a7ad. BBICTPO M KauyeCTBEHHO BBINOJIHAET 3aJaHMsl, IpU
HEOOXOMMOCTH IEMOHCTPUPYS TBOPUECKUNA MOIXO/.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

HYJIEBOH YpPOBEHb: Ha HYJIEBOM YpOBHE C()OPMHPOBAHBI: BCE COCTABIIAIOLINE; OJIHA

WIM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIEE BBICOKOM YPOBHE;

MUHUMAJIBHBIII  ypOBEHb: HAa MUHUMAJIBHOM YpPOBHE C(OpPMHUPOBAHBI: BCE

COCTaBJISIFOLIME; OJHA UJIH JIBE U3 TPEX, OCTaIbHbIE — HA 00JIE€ BHICOKOM YPOBHE;
HOPOTOBBI YPOBEHb: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIOIINE;

OJIHA WJIU JBE U3 TPEX, OCTANIbHBIE — HAa 00JIE€ BBICOKOM YPOBHE;

CpGIIHI/If/'I YPOBCHL: Ha CPCAHCM YPOBHC C(bOpMHpOBaHBII BCC COCTaBJIAIOINIMC, OAHA

WU JBE U3 TPEX, OCTANIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

MPOJBUHYTHIA  ypOBEHb: Ha IPOJBUHYTOM ypOBHE C(OPMHUpPOBAHBI: BCE
COCTAaBJISIIOIIUE; OJIHA WIIK JABE U3 TPEX, OCTAIIbHBIC — HA BBICOKOM YPOBHE;
BBICOKHII YpPOBEHb: Ha BBICOKOM YPOBHE C(OPMHUPOBAHBI BCE COCTABJISIIOLINE
KOMIIETCHITNH.

4.2 Bonipocsbl K 3K3aMeHY U IpUMeP IK3aMEHAIIMOHHOTI0 OnJiera

Bomnpocs! k 3k3aMeny:

Bo3nencTBrs SHEPreTHKN Ha OKPYIKAIOIIYIO CPEY.

OCHOBBI ITPUPOJIOOXPAHHOTO 3aKOHO/IATEILCTBA.

3. HopmaTuBHBIE METOIMKH pacyeTa BEIOPOCOB BPEIHBIX BEIIECTB B aTMOC(hepy
TEIUIOBBIMHU 3JIEKTPOCTAHIIUSIMUA U KOTEJIbHBIMHU.

4. 3oJsi0yNaBIMBaHUE U 30JI0YAATICHUE.

OO6pazoBaHue Tra3000pa3HBIX BPEAHBIX BEIIECTB MIPHU C)KUTAHUU OPTraHUYECKOTO

TOTUTMBA, METOJIbI U TEXHOJIOTUH CHUYKEHUS UX BHIOPOCOB.

Kontpoas BeiopocoB TOC, TOL u p. 00BEKTOB TEMIOIHEPTETUKH.

Pacceanue BriOpocoB TOC u ADC B atmocdepe.

["azooTBoAsIMEe TPYyOBI TOC 1 ADC.

9. ®usznueckue BozaeiictBus TOC u ADC Ha 6Guochepy.

10.Ctounsle Boasl TOC n1 ADC 1 METOIBI UX OUHUCTKH.

11.I"'a300unctka Ha ADC.

12.Cxuranne UCKOMmaeMbIX TOTIIMB U BPEIHBIC BEIOPOCHI B OKPYXKAIOIIYIO CPEIY.

13.MeToabl OIIEHKH BO3/IEUCTBUS HA OKPYKAIOIIYIO CPENY.

14.CoBepiiieHCTBOBaHHE PEKUMOB pabOThI U cTpyKTypbl TIIl Ha mpupoaHOM Taze u
YKUJIKOM TOILIUBE.

15.®u3nK0-XUMUYECKHE OCHOBBI OYMCTKH Ia30BbIX MOTOKOB.

16. DU3NKO-XUMUYECKHE OCHOBBI MIPOIECCOB OUMCTKHU CTOUYHBIX BOJI.
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17. TeopeTnueckre OCHOBBI 3aIIUTHI OKPYKAIOIIEH Cpelbl OT BPEIHBIX BHIOPOCOB
OOBEKTOB PHEPTETUKHU U SHEPTETUUECKUX BO3ACUCTBUM.

18.XapakTepucTuk GU3NUECKOT0 BO3ACHCTBUS YHEPTETUUECKOTO 000PYIOBAHUS.

19.TumnoBble pelieHus 1Mo CHIKEHHUIO (hakTopoB (PU3HUUECKOTO BO3ACHCTBUS.

20.XapaKkTepUCTUKHU a3pO30JIbHBIX BEHIOPOCOB B aTMOChEDY.

21.Mexanunueckoe nbuieynaBiuBanue Ha TOC.

22.@unbsTpoBanue adpo3oneit Ha TOC.

23.Mokpoe nbuieynasauanue Ha TOC.

24.DnekTpuyecKas O4uCTKa ra3oB oT a’po3oieil Ha TOC.

25.CoBeplilIeHCTBOBAHHE MPOLIECCOB U alnapaToB JJIsl MbUICOYUCTKH.

26.Knaccudukarnus mporeccoB U anmnapaTroB JJIsl OYUCTKHA Ta30BBIX BRIOPOCOB.

277.AGcopOunoHHas ourcTka razoB Ha TOC.

28.KonaeHcalmonHast ouncTka ra3os 1 napoB Ha TOC.

29.TepMokaTanuTudecKas OYHCTKa Ia30BbIX BEIOpocoB Ha TOC.

IIpumep 3K3aMeHAIIMOHHOTO OHJIETA

T'OVYBIIO «JOHELKNIT HAITMOHAJIbHBIM TEXHUYECKUI YHUBEPCUTET»
HporpaMMa IIOArOTOBKHU MarucTparypa

(6akanaspuam, cneyuarumem, Mazucmpamypa)

Hanpagienue noarotoBku: 13.04.01 «TennosHepreTrka v TEIIIOTEXHUKA
(100, HazsaHue)
Marucrepckas nporpamma: TermioBble 2IEKTPUUECKUE CTAHIIUU
(nazsaHue)
CemecTp: 3/4
VyeOHas qUCIUILIMHA: OCHOBBI TPOEKTUPOBAHUS CHUCTEM U YCTAHOBOK IbLIIC- U

I'a3004YMCTKHU TCIIOBBIX JJICKTPHYCCKHUX CTaH]_II/Iﬁ

Dx3amMeHalMoHHbIN OuseT Nel
1. Bo3aeicTBUs SHEPrEeTUKHU HA OKPYKAIOLIYIO CPEAY.
2. Mokpoe nbUIeyIaBIuBAHUE.
3. Pacuer nukinona amust sHeprodsoka 200 MBT paboraromiero Ha yrisx mapku AlLL

YTBCP)KJICHO Ha 3ac€aaHuun Ka(i)e)lpbl HpOMBIH_UIeHHaH TCINNIOOHCPICTHKA
(HauMeHOBaHUe Kaeapsl TOIHOCTHIO)
[TpoTokon No ot 20 1.
3aB. xadenpoit Cadpsag C.M.
(moaruce) (®.11.0.)
DK3ameHaTop ITormoB A.JL.
(moanuce) (®.1.0.)

4.3 Kputepum ouieHMBaHUA

OneHuBaHle 3HAHUW OOYYAlOUIMXCS BBIOJHACTCA IYTEM CYMMHPOBaHUS
KOJIM4YecTBa OayuioB, MOJYYEHHBIX 3a TeKyllee OO0ydYeHHE, WTOTOBBIA MUCHMEHHBIN



KOHTPOJIb 10 JAMCUMIUIMHE M Hay4dHyI0 (camocTrosTenbHyio) padoTy. Bce dopmer
KOHTPOJII TECHO B3aMMOCBSI3aHbl W  OpPraHU30BaHbl TakUM O00pa3oM, YTOObI
CTUMYJIMPOBATh y 00ydaronmxcs 3hPeKTUBHYI0 HaydHYIO (CAaMOCTOSITEIIbHYI0) padboTy
B TEUEHUE CEMECTpa U 00ecreunTh OOBEKTUBHOE OLICHUBAHUE WX 3HAHUH, OJYYSHHBIX
Ha IPOTSHKEHUU BCETO MEepUoa U3y4eHUs! TUCUUTLITAHBI.

I CTPYKTYPA OLIEHUBAHUS 3HAHUM

OueHuBaHMS 3HAHUM CTYJIEHTOB M pacnpeieraeHrue 0alIoB MO0 COOTBETCTBYIOIIUM
(dbopMaM KOHTPOJIS OCYIIECTBIISIETCS IO CIACAYIOIINM KaTeTOPHUsIM.

1. Texyiee oneHUBaHUE O0YYAKOIIMXCS HA 3AHATHAX

Texymuii KOHTPOJIb CHUCTEMAaTUYHOCTH U AKTUBHOCTH pPabOThl CTYIAEHTOB Haj
U3YYE€HHUEM JIMCUUIUIMHBI ONPEENseTcs Kak cyMMa 0ajlyioB, OJYyYEHHBIX B pe3yjbTare
OLIEHUBAHUS COOTBETCTBYIOIUX (POPM KOHTPOJIS, K KOTOPBIM OTHOCSITCS: IPUCYTCTBUE
Ha 3aHATUAX (C HAIMYUEM KOHCIEKTa JIEKIIN), OLlEHUBAaHUE YPOBHS MOATOTOBIEHHOCTH
K 3aHSATHUSM, OLIEHKA 3a BBINOJHEHHE WHIWBUIYaJbHOTO 3aJaHUs (PacuyeTHOro WU
y4e0HO-UCCIIEI0BATENLCKOI0) B COOTBETCTBUHM € Tabmuuei 1.

3amayeil TEKyIIero KOHTPOJS SIBISETCS MpOBEpKa IMOHUMAHMS W YCBOCHUS
y4eOHOro MaTepuayia, YMEHHI CaMOCTOSITENIbHO NpopadaThiBaTh y4eOHBIA MaTepHall
0a30BOro M yriayOJIGHHOTO YPOBHEM, CHOCOOHOCTH OCMBICIUTDL COAEpKaHUE TEMbl WITU
paszjena JAUCUUIUINHBI, MPUOOPETCHHBIX HABBIKOB BBITIOJHEHUS PACUETHHIX 3aJaHUi,
YMEHHH MyOJUYHO ¥ MUCbMEHHO MPEACTaBUTH PE3YIbTaThl CAMOCTOSTEBHON paOOTHI.

Tekymuii KOHTPOJIb YPOBHS 3HAHWW OCYIIECTBIISIETCS B TEYEHUE CEMECTPA.

OOBEKTHI TEKYILIETO KOHTPOJIA:

— CUCTEMaTUYHOCTh U aKTUBHOCTb pabOThI HA 3aHATHUSAX;

— KaueCTBO BBINIOJHEHUS 3a/laHUM JJIsl CAMOCTOSITENIbHOM MPOopaboTKU (JOMAIIHUX
3aJlaHui );

— Ka4eCTBO BBIMOJIHEHUSI KOHTPOJIbHBIX 3a/1aHUH.

dopmamu OCYIIECTBICHUSI TEKYIIETO KOHTPOJIS SIBISIOTCS:

— YCTHBIE OIPOCHI Ha JIEKIMSAX M TMPAKTUYECKUX 3aHATUSAX IO KOHTPOJHHBIM
IPOrpaMMHBIM BOIIPOCaM TEKYILEH U NPEAbIIYLIINX TEM;

— MUHHKOHTPOJIbHBIE PaOOTHI, KOTOPHIE MPOBOAATCS B HAUAJIE 3aHSATHUS;

— DKCIIPECC-TECTUPOBAHUE IO KIIIOUEBBIM ACIEKTaM TE€M Kypca, KOTOPOE MOMKET
OCYUIECTBJISATHCS B Hayale, B MPOIECCE WIIM B KOHIIE 3aHATHUS;

— OLIEHKA YPOBHS BHIMIOJIHEHUS MMCbMEHHBIX JIOMAIIHUX 3aaHUIA;

— IpOBEpKa MPAKTUYECKUX HABBIKOB PEIICHUs MpodiieM (3a1ay), MpuoOpPEeTEHHbIX
CTYACHTAMH B MPOLIECCE U3yUEHUS TUCIIUTIINHBI;

— OIEHKa CTENEHH AaKTUBHOCTU CTYICHTOB M KauecTBa MX BBICTYIUICHUH U
KOMMEHTapUEB MPH MPOBEICHUU IUCKYCCUI HA 3aHITUSX.

OreHKe TeKyIero 00y4eHus MOIJICKUT:

- TPUCYTCTBUE CTYyJ€HTAa Ha JIEKIMM WM B CIIy4ae €ro OTCYTCTBUA IIO
YBKUTEJIbHBIM MIPUUMHAM HAJIUYHUE TOJHOTO KOHCIEKTa M0 MPOMYIEHHOW TeMe.



- OILICHMBAHUSI 3HAHUW CTYJEHTOB Ha 3aHATUAX (MUHUKOHTPOJIbHBIC, TECTOBBIM
OIPOC, YCTHBIN OMpOC) ¢ 00s13aTeIbHBIM BBICTABICHHEM OLICHKU Ha 3aHATHUsIX. OlLeHKa
dukcupyercsi B <«OKypHane BeleHUs YydeTa 3HAHUM CTYJIEHTOB 3a CEMECTP».
MUHUKOHTPOJIbHBIE POBOASTCS B Havalie 3aHATUS B TeueHue 20 MUH. (MAaKCUMAJIBHO),
clenyroniass 4acThb 3aHATHS TMPOBOAMTCS B COOTBETCTBUM C IUIAHOM paboueit
POTPaMMBI.

2. IIpomMe:RyTOYHBINH MUCHEMEHHbIH KOHTPOJIb

[IpenycMaTtpuBaeTca  NPOBEACHHE  JBYX  IPOMEKYTOUHBIX  MHCbMEHHBIX
KOHTPOJIbHBIX pa0boT (Nel u Ne2) B BuAEe KOHTPOJBHOM, NEPEUYEHb BOMPOCOB KOTOPHIX
oxBaThiBaeT 1mo 50% coaep>KaTeNbHBIX TEM, OMpPEACICHHBIX pabouell mporpamMmonu.
Kaxnplii MpOMEXyTOUHBI KOHTPOJb OLeHUBaeTcs U B <«CKypHane BeneHHs ydera
3HAHUU CTYJIEHTOB 32 CEMECTP» BBICTABIIIETCS COOTBETCTBYIOIIEE KOJUYECTBO OAJIOB
(Tabmuma 1).

[Ipy BBINONHEHWH MPOMEXKYTOUHBIX KOHTPOJIBHBIX pPabOT OLIEHKE IOJJIeKaT
TEOPETUYECKHE 3HAHUS U MPAKTUYECKUE HaBBIKH, KOTOPbIE IPUOOPENTH CTYIEHTHI 1OCIIE
M3Y4YEHHUS ONPEEIICHHOIO0 TEMAaTUYECKOr0 pas3aera.

B cocTaB 3amanuii KOHKPETHOW MPOMEXYTOUHON KOHTPOJIBHON pabOThI, COTIACHO
CHeLM(UKN CIEUUATbHOCTH, IOTOKA, TPYIIbI, YPOBHS YCBOEHHUS MPOTrPAMMHOIO
Mareprajia CTyJACHTaMH, a TakKK€ B 3aBUCHMOCTH OT CTEIEHH IOATrOTOBICHHOCTH WU
aKTUBHOCTU TPYIIbI, MPOJEMOHCTPUPOBAHHBIX HAa MPEABIAYIIUX 3aHATUSAX, MOTYT, B
PA3HOM KOJIMYECTBE U COOTHOLICHUH, BKIIFOUATHCS:

- TEOPETUYECKUE BOMPOCH HOPMATUBHOTO WJIH MPOOJIEMHOTO XapaKTepa;

- TECTOBBIE 3aJJaHN;

- rpadoaHATUTUYECKHE 3a1a4H;

- TBOPYECKHUE 33JaHNUS;

- aHAJIMTUKO-PACYETHBIE 3aJa4H.

[Topssmok u  Bpemsl TpOBENEHUS MPOMEXKYTOUHBIX KOHTPOJBHBIX padboT
ONPEEIIAECTCS IPENOAABATEIIEM.

[lepecnaua mpoOMeEXYTOUHBIX KOHTPOJIBHBIX padOT /0 KOHIA 3K3aMEHAlMOHHOMN
CECCHH C LIEJIbIO TTOBBIICHUS OLIEHKU HE Pa3peIaeTcs.

3. UuauBuayaibHOE pacyeTHOE MM Y4eOHO-UCCIe0BaTe/IbCKOEe 3a/IaHue

DJIEMEHTOM TEKYIIEeTO0 OICHWBAHMS 3HAHUN CTYICHTOB SBJISETCS BBITIOJIHCHUE
WHIUBHYAJIbHOTO PACUYCTHOTO MM y4eOHO-MCCIIEIOBATEILCKOTO 3aJIaHUs, KOTOpPOE
OIICHMBAECTCSI B COOTBETCTBUU C TaONHIICH. Y CIOBUS JUISl MHAWNBUIAYATHLHOTO 3aJIaHUS
OTIPEICISIIOTCS TTPETIoIaBaTeNIeM, KOTOPHIN BEACT JICKITMOHHBIC 3aHSTHS.

OOBEeKTaMU KOHTPOJIS SIBJISTFOTCSI:

- XapakTep pe3yibTaToOB, TMOJYYEHHBIX B MPOIECCE BBHITIOJHEHUS 3aJaHUM IS
CaMOCTOSITeIILHOM PabOTHI (caMoCTosITeIbHAsS 00paboTKa TEM B IICJIOM HIIA OTACIBHBIX
BOIIPOCOB) M O3BYYCHHBIX HA 3aHATHUSX;

- YPOBEHb MOATOTOBKHU M MPE3CHTAUU pedepaTos, TOKIAT0B, COOOIEHUH, IcCe U

Ap-;



- KQueCTBO MOATOTOBKH KOHCIIEKTOB yUE€OHBIX MM HAYYHBIX TEKCTOB;

- Ka4yeCcTBO BBINOJHEHUS 3aJad pacueTHOro, HAyYHO-MCCIIEAOBATEILCKOTO WU
NPUKIIAJHOTO XapaKTepa.

OCHOBHBIMH (pOpMaMH OCYILIECTBICHUSI KOHTPOJIS SIBJISIFOTCS:

- OIIGHKAa KayecTBa BBIMNOJHEHHUS MUCHBMEHHBIX 3aJaHUN CaMOCTOSTEIbHON
IpOopabOTKU TEMBI B IIEJIOM HIIM OTIEIBbHBIX BOIIPOCOB, KOHCIIEKTUPOBAHUE YUEOHBIX U
HAYYHBIX TEKCTOB;

- OLICHMBAHUE COJEpXaHMs, KauyecTBa JIOKJIAJ0B, COOOLIEeHUH, pedeparoB, scce u
T.I.; IPOBEPKA ypOBHS MPOPaOOTKH HWHIAMBUAYAIbHBIX 3a/laHUN pacueTHOTO, HAy4HO-
UCCIIEI0BATENBCKOT0 WM MIPUKIIAAHOTO XapaKTepa;

- IpoBepKa COOMIOCHHS TpauKa BHIMOTHEHUS 3aIlaHUH.

4. Hayuynas pa0ora

CTyaeHTBI, KOTOpPbIC IPUHUMAJIM aKTHBHOEC ydacTHEe B pabOTE CTYACHYECKOTrO
HAy4HOI'O OOINeCTBa, MPEACTABISUIM CBOM HaydHbIC PaOOThl Ha KOH(PEPECHIUAX WIIN
KOHKYypcax IO JUCIUIUIMHE WM CMEKHBIM JUCIUIIINHAM (€CJIU TaKOBBIC UMEIH MECTO
B TEUCHHWE TEKYIIEro CEMECTpa), HMCIOT IIpaBO JOIMOJHHUTCIBHO IOJIYYUTH
ONPEICIICHHOS KOJUYSCTBO OalIoB K OOmEeld OIEHKE MTOrOBOIO0  KOHTPOJI
YCIIEBaEMOCTH.

S. UTOroBbIii KOHTPOJIb M0 JUCUMUILTIMHE

WTOroBbIi KOHTPOJIb 3HAHUW CTYJEHTOB B COOTBETCTBUM C Y4YEOHBIM IJIAHOM
OCYILECTBIISIETCS B BUAE DK3aMEHA.

3agadel dK3aMeHa SIBISETCS MPOBEpPKA IMOHWMAHUS CTYIEHTOM MPOTPAMMHOTO
Marepuasa B LEJIOM, JIOTMKA M B3aWMOCBS3€Hd MEXIy OTAEIbHBIMU pa3JeiamH,
CIIOCOOHOCTH TBOPUECKU MCIOJIb30BaTh HAKOIJICHHBIE 3HAHUS.

OOBEKTOM HTOTOBOTO KOHTPOJS 3HAHUW SBJSIIOTCS PE3YNbTaThl BBIOJHEHMS
NUCBMEHHBIX U YCTHBIX (IIPpU HEOOXOUMOCTH ) SK3aMEHAIIMOHHBIX 3a]1a4.

OOs13aTEeNIbHBIM  YCIIOBUEM HTOTOBOTO KOHTPOJISI SIBJISIETCS TO, YTO B Ciydae
3aBEpIICHUS JUCHHUIUIUHBL (DOpPMOM KOHTpOJs ‘OK3aMeH” — KOJIMYECTBO OasuioB,
MOJIyYEHHBIX MO pe3yJbTaTaM CJauyd MUCbMEHHOW HK3aMEHALMOHHOW pabOoThl, TOJIKHO
ObITh O0sbIIe «0». Coava sk3aMeHa B BUJI€ aBTOMAaTUYECKOTO BBICTABJICHUS OLIEHKH 3a

TeKyliee OOy4YeHHE KaK CTHUMYJ PEryJsipHOrO W PUTMUYHOTO OOYYEeHHsS — HeE
JIOITyCKaeTCsl.

[Ipu ouneHke pe3ylbTaTOB 3K3aMeHa CIEAYET PYKOBOACTBOBATHCS CIIEIYIOIIUMU
PEKOMEHIAUSIMHU:

- «27-30 OangoB» 3aciay)KUBaeT CTYACHT, OOHApYXHUBIIMK BCECTOPOHHEE,
CUCTEeMAaTUYECKOE U TIyOOKOEe 3HAaHUE MAaTepUAOB M3YYEHHOUN NHCHUIUIMHBI, YMEHHUE
CBOOOZHO BBIMOJHATH 3aJaHMs], MNPEAYCMOTPEHHBbIE MPOrpPaMMOM, YCBOUBIIMIA
OCHOBHYK) M 3HAakOMBIM C JOIOJHUTEIIBHOM JIUTEPATypOl, PEKOMEHIOBAHHOMN
nporpammoil. Kak npasuio, «27-30 0a1710B» BBICTaBISAETCS CTYIAEHTY, IPOSBUBLIEMY
TBOPYECKUE CIIOCOOHOCTH B MOHMUMAHWUU, U3JI0KEHUHU M UCIOJIb30BAHUU MaTepHAJIOB
M3YYEHHOHN NUCUUIUIMHBI, 0€3yIPEeUyHO OTBETUBIIEMY HE TOJBKO Ha BONPOCHI Oumiera,



HO W Ha JOIOJHUTEIbHBIE BOMPOCH (NP HEOOXOJUMOCTH) B paMKaxX OCHOBHOU
OporpaMMbl JUCLMIUIMHBI JK3aMEHA, IPABWIBHO BBINOJHUBIIEMY IPAKTAYECKOE
3a/1aHuE;

- «21-26 0a/I0B» 3acCIy)KHUBAeT CTYJICHT, OOHAPYXMBIIUN IIOJIHOEC 3HAHUE
Marepuaia U3y4EeHHON NHMCIUIUIMHBI, YCIEUIHO BBIMNOJHAKOMUNA TPEAYCMOTPEHHbBIE B
nporpaMMe 3aJlaHusl, YCBOMBIIMK OCHOBHYIO JIUTEPATYpPy, PEKOMEHIOBAaHHYIO B
nporpamMme. Kak mpaBuiio, «21-26 0a1/10B» BBICTABIISETCS CTYACHTY, MOKA3aBUIEMY
CUCTEMAaTUYECKUI XapaKkTep 3HAHUU MO JUCIMIUIMHE, OTBETUBIIEMY Ha BCE BOIPOCHI
OwiieTa PAaBWIIHPHO BBITIOJHUBIIEMY MPAKTHYECKOE 3aJlaHue, HO JOMYCTUBIIEMY IPHU
ATOM HENPUHIUIUAIBHBIE OIIHOKY;

- «15-20 6anjoB» 3aciHyKMBaeT CTYJICHT, OOHApYXUBIIWI 3HAHWE Marepuasna
M3YYCHHON JHMCUUIUIMHBL B 00beMe, HEOOXOAMMOM Ui JajbHeHmed y4ueObl u
npeacTosieid paboThl MO MPo(EeCcCUr CIPABISIOMIUNUCS € BBIOJHEHUEM 3aJIaHUM,
NPEAYCMOTPEHHBIX  MPOrpaMMoOil, 3HAKOMBIH C  OCHOBHOM  JIUTEpPATypOU,
peKoMeHIoBaHHOUW Tmiporpammoit. Kak mpaBuio, «15-20 0asioB» BBICTABISAETCS
CTYyJIEHTaM, JOIMYCTUBIIUM MOTPEIIHOCTh B OTBETE€ HA TEOPETUUECKUE BOMPOCHI W/UITU
OpY  BBINOJHEHWM TMPAKTHUYECKUX 3aJaHui, HO O0O0JIaJaloluM HEOO0XO0IUMbBIMU
3HAHUSIMU JJI1 UX YCTPAHEHUS MO pyKOBOJICTBOM MpENoaBatess, JIM00 HEMpPaBHUIbHO
BBIIIOJTHUBILIEMY IPAaKTHYECKOE 3aJlaHhe, HO II0 YKa3aHUIO 3K3aMeHaTopa
BBITTOJTHUBILIUM JIPYTHE NPAKTAUYECKUE 3aIaHUS U3 TOTO K€ pa3zielia TUCIHUIUINHBL,

- «1-14 6a/10B» BBICTABISETCS CTYICHTY OOHAPYKHUBIIEMY CEphE3HbIE TPOOETHI B
3HAQHUAX OCHOBHOTO Marepuajia U3YYEHHOW JAUCHUIUIMHBI, JIOMYCTUBIIEMY
MPUHIUNNATBHBIE OMIUOKU B BBHIMOJHEHUH MPETYCMOTPEHHBIX MPOrpaMMON 3alaHuil.
Kak npaBuno, «1-14 0aa/10B» CTaBUTCSA CTyAEHTaM, KOTOPBIE HE MOTYT MPOJAOJIKUTH
o0y4yeHHe WIH NPUCTYIUTh K MPO(EeCCHOHANTBHON AEATEILHOCTH M0 OKOHYAHUM By3a
0e3 JTOMOJIHUTENBHBIX 3aHSATUN MO COOTBETCTBYIOIIECH MUCIMIUIMHE, HE OTBETUBIINM
Ha BCE BOIMPOCHI OWJIETa U JOMOIHUTENbHBIE BOIIPOCHI, U HEMPABUIHLHO BBHIMOJIHUBIIUM
npakThuueckoe 3ajganne. HenpaBuiabHOE BBINIOJIHEHUE TOJBKO MPAKTUYECKOTO 3aJaHUS
HE SIBJISIETCS OJHO3HAYHOM MPUUMHOM 111 BbhIcTaBiieHUs «1-14 0aioBy.

«0 0a/10B» BBICTABJIACTCS €CJIM CTY/ACHT:

- MOCJIe Hayaja 3K3aMeHa OTKa3aJiCs €ro CAaBaTh;

- HapyIIWJI TIpaBujia c1aur dk3aMeHa (CIUCKIBAI, MOACKa3bIBaJl, 0OMAHOM IBITAJICS
MOJIYYUTh 00JIee BHICOKYIO OIIEHKY H T.1I.).

B ciyuae nmomydenus «0 0amiioB» mpu ciade 3K3aME€Ha UTOTOBOE KOJUYECTBO

OaJIIOB 32 AUCIHUIUIMHY HE MOXKET MPEBBIIATH 59 0asJ10B.

VY oOyuaronierocss UMeeTcss BO3MOKHOCTD (MIPU COTJIACHU JIEKTOpPA) OTKA3aThCsl OT
paHee HaOpaHHOTO KoJjimyecTBa OamioB. B 3ToM ciiyyae UTOroBoe OICHUBaHUE
OCYILECTBIISIETCS MO pe3yJbTaTaM cladyd MUCbMEHHOW paboThl Ha sKk3aMeHe. Torosoe
KOJIMYECTBO OaJJIOB B 3TOM CIy4yae OMNpEAENsieTCs] MPONOpUUOHANIBHO KOodhduimeHTa
«K», onpenensieMoro o ¢popmyiie:

K= by, (Bayu. + by, + BHpOM.)/B3K3.+BcaM.7

rne b — gakTuyeckoe komuecTBO 0aUIOB 3a MMCHMEHHYIO YK3aMEHAIMOHHYO
pabory;



Bays, — MakcuMalIlbHOE KOJIMYECTBO OAJJIOB 33 Ay TUTOPHbIE 3aHATHUS;

bsxs. — MakcMManbHOE KOJWYECTBO OayuioB 3a MUCHMEHHYIO 9K3aMEHAI[MOHHYIO
paborty;

Brpow. — MAKCHMAJIbHOE KOJIMYECTBO OAJIOB 3a MPOMEKYTOUHBIN KOHTPOJIb;

Bcan. — MAKCHMAaTbHOE KOJTMYECTBO 0AJIOB 33 CAMOCTOSITEILHYIO paboTy.

MaxkcruManbHOE KOJMYECTBO OallJIOB, KOTOPHIE CTYAEHT MOXKET IOJYYHUTh II0
KXIOMY COJIEp)KATEIIbHOMY MOAYJIIO TIPHU U3YYCHHUH MPEAMETa MIPUBEACHO B Tabmuie 1
«Pacnpenenenue 6aJI0B, KOTOPBIE MOTYYAIOT CTYICHTHI IPH U3YYEHUHN TIPEAMETAY.

Pacnpenesienue 0a/jioB, KOTOpbIe MOJYYAKT CTYACHTbl MNPH H3YyYeHHUHU
npeaMera

KommuecTtBo 6annos
Bun nearenbHocTH Ounas 3aounas
¢popma ¢popma
3 cem. 4 cem.
AyauTopHble 3aHaTHS*!, B TOM 4ncIe: 0-60*! 0-20*!

- pa0oTa Ha JECKIIMOHHBIX 3aHATUIX 0-30 0-10

- paboTa Ha MPaKTUYECKUX (CEMUHAPCKUX ) 0-30 0-10
3aHATHAX

- paboTa Ha J1a00paTOPHBIX 3aHATUSIX - -
CamocrosiTeibHas padboTa, B TOM YHCJIE: 0-5 0-50

- IOJITOTOBKA K ayTMTOPHBIM 3aHSTHUSIM - -

- BBITIOJTHEHUE WHIUBUIYAIBHOTO 3aaHUs - -

- BeJIcHHE KOHCIICKTa 0-5 0-50
IIpoBeaeHue NpOMeKYTOYHBIX KOHTPOJIbHBIX 0-5 -
padoT, B TOM 4HcCJIe€:

- HaMmMCaHue KOHTPOJIbHOU paboThl Nol 0-2 -

- HalMCaHWe KOHTPOJIbHOU paboThl No2 0-3 -
dopMa NPpOMeKYTOYHOM aTTECTAIMH, B TOM 0-30 0-30
yucJie:

- 3a4eT (oABEICHUE PE3YITATOB PaOOTHI) - -

- 9K3aMeH (IMCbMEHHas paboTa) 0-30 0-30
JlonoJHUTEAbHbIE 0aJLIbI*2 0-10%2 0-10*2

Hroro 0-100 0-100

[Mpumeyanmue:

1) KommuectBo OamioB 3a KaXIblii COACPKATCIBHBIM pa3aena JeauTcs Ha

CJIEAYIOIINE KATETOPUU:
a) JICKIIUHU:

- TIOCEIIECHUE 3aHATHI 50%:;

- AKTUBHOCTB BO BpEMsI 3aHATUI 50%.
0) MpakTUYECKUE 3aHSITHS:

- TIOCEIIECHUE 3aHATHI 50%:;

- AKTUBHOCTB BO BpEMsI 3aHATUI 50%.




2) JIOTOMHUTENBHO MPETyCMOTPEHO TMONYYEHUSI OMOJHUTEIBHBIX OaJlIoB 3a
TBOPUYECKUW TONXOJ CTYIACHTOM TMpH W3YYCHUH UCHUIUIMHBI — MaKCUMaJIbHOE
kommuecTBO OammoB — 10 (bamimel He yYHTHIBAlOTCS TPH TIOTYYSHHH OOIIETro
CyMMapHOTO KOJWYecTBa OayuioB MO JApyruM Bujam padot Oosiee yem 100). Ilox
TBOPUYECKMM TOJXOJOM TMOApPa3yMEBaeTCsl HaydHas paboTa 1O HANpaBICHUIO
JTUCIMIUIMHBL (y4acTHe B OJNMMITMAAAaX, KOHKypcaX, HalMCaHWe HAayYHBIX CTaTei,
BBITIOJTHCHUE WHINBUIYATBHBIX TBOPUECKUX MPOCKTOB U T.JI.).

I1 U”TOI'OBAA CEMECTPOBASA OLHEHKA 11O JUCIHUIIJIMHE
Hrorosas cemecTpoBas oleHka no aucuurmimae no mkaine ECTS u HanmoHansHON
BBICTABJISIETCS HAa OCHOBAHWU CYMMApHOIO KOJMYeCTBa OajlloB, KOTOpbIe Hadpan

CTYJIEHT B COOTBeTCTBUHM C Tabnuiieil «lllkana ouennBanus: HaimoHanbHast 1 ECTSy.

[IIxana onenuBanusa: HamuoHajadbHas 1 ECTS

CyMma 6aioB 3a

BCC BHJIBI YHCOHOIA Ouenka ECTS OLeHKa [0 HALMOHAIBHOM IIKae
JEATEIbHOCTH
90-100 A OTJIMYHO
80-89 B
75-79 C XOpOmIo
70-74 D
60-69 E YIOBJICTBOPUTEIIBHO
35-59 FX HEYAOBJIETBOPUTENBHO €

BO3MOYKHOCTBIO IOBTOPHOM CIIauu

F HEYJIOBJIETBOPUTEIBHO C
1-34 00s3aTeIbHBIM TOBTOPHBIM
(cMOTpM npuMevaHue)
W3YUCHUEM JTUCITUTUTHHBI
-1 HE SIBUJICA
-3 OCBOOOKICHHE
-7 HE JIONYLICH

Ipumeuanmne: * - orienka F BbICTaBIsIeTCS TOJIBKO TP C/1aye dK3aMeHa (MTOrOBOTO
CEMECTPOBOIO0 MOJIYJIBHOTO KOHTPOJIST) KOMUCCHH.

4.4 IlpuMep TeKyLIEro onpoca HA NPAKTHYECKUX 3AHATUAX

Ha npumepe Tembl «PacyeT BbICOTHI IIMOBOU TPYObI»:
1) OcoGenHocTH pacyéra BBICOTHI TLIMOBOM TPYOHI.

2) OcoOeHHOCTH BBIOOpA TMaMeTpa YCThs IbIMOBOM TPYOBI.
3) OcoGenHocTH pacyéTa KOHIICHTPAIIUHA BPEIHBIX BEIIECTB.

OTBeTbl Ha BOMPOCHI BXOJHOTO KOHTPOJS YUMTHIBAIOTCS MPENOJAaBaTEIEM B
pe3ysbTaTax TEKYIIETo KOHTPOJs pabOThI CTY/ICHTA.



4.5 KypcoBoe npoeKkTupOBaHHe

Buvinonnenue Kypcoeoii pabdomwvl (npoexma) 6 yueOHOM niaHe He
3anJ1aHUpPoOBaHo.

S PEKOMEHIAYEMAS JIMTEPATYPA
I Ocnosnaa numepamypa

1. Dkonormueckas Oe30macHOCTp M dSHepreTudeckas d(HPEeKTUBHOCTD
MPOMBITIUICHHBIX TEIUIOHEPTETUICCKUX CHUCTeM [DNEeKTpPOHHBIN pecypc] : ydeOHoe
nocodue Il CTYACHTOB BY30B, OOYYAOMIMXCS 110 HANPABJICHWIO TOJTOTOBKHU
"Temnosnepretuka u temnorexuuka" / U. A. Cynranry3un ; U.A. CyntanrysuH. - 32
MG6. - Mockga : M3a-Bo MOU, 2013. - 1 daitn. - Cuctem. TpedoBanus: Acrobat Reader.
http://ed.donntu.org/books/19/cd9486.pdf

2. Kynaruna, T. A. TeopeTnyeckue OCHOBBI 3aIUTHI OKPYXKAIOIIEH CpEIbl :
yueoHnoe nocooue / T. A. Kynaruna, JI. B. Kynaruna. — Kpacnosipck : Cubupckuii
dbenepanpubiii yauBepcuret, 2017. — 364 ¢. — ISBN 978-5-7638-3678-3. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHo-O0ubmuoTeunas cucrema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/84150.html — Pexxum gocTyma: st aBTOpU3UD.
IIOJIb30BATENIEN

II /lononnumensnasa aumepamypa

3. ®@aktopbl ¢usndeckoro BozaeicTBU TOC Ha OKpyXawIIyl0 Ccpeay
[DnexTpoHHBIN pecypc] : yuebHoe mocodue aiist By3oB / B. b. Tynos ; B.b. Tymnos. - 6
M6. - MockBa : MBOU, 2012. - 1 ¢aitn. - Cucrem. tpebGoBanusi: Acrobat Reader.
http://ed.donntu.org/books/19/cd9484.pdf

4. Beromkun, A. I'. MHxkeHepHas 3alMTa OKpPYXKAKOMIEH Cpelbl OT BPEIHBIX
BBIOpPOCOB : yueOHOe mocobue / A. I'. Beromkun. — 2-e u3n. — Mocksa : UHbpa-
Nnxenepus, 2019. — 416 ¢. — ISBN 978-5-9729-0249-1. — TekcT : 2neKTPOHHBIN //
DnekTpoHHO-OMOMmoreunas cuctema [PR BOOKS :  [caiit] — URL:
http://www.iprbookshop.ru/86590.html — Pexum jgocryma: jisg  aBTOPU3HP.
IIOJIb30BATEIIEN

5. Cyxas oumcTKa ra3oB OT mbuid. [Ipumepsl pacdera ammapaToB : y4eOHOE
nocobue / . — CapatoB : By3oBckoe oOpazoBanue, 2016. — 38 c. — ISBN 2227-8397.
— Texkcr : aneKTpoHHbIHN // DnexkTpoHHO-0ubnoTeyHas cucremMa [IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/52013.html — Pexxum goctyna: ajis aBTOpU3UD.
I10JIb30BAaTENIEN

6. YCTaHOBKM OYMCTHBIX CTOYHBIX BOJ| MU TPOMBIIIUICHHBIX Ta30B [DIEKTPOHHBIN
pecypc] : ydeOHoe mocoOue s CTYJAEeHTOB HampaBiieHus OakanaBpuata 140100
"TenmosnepreTrika u temtoTexuuka" (mpoduib "IIpomMeliuieHHast TermodHepreTrka')
Bcex ¢opm obyuenus / E. I'. Kazakosa, T. JI. Jlekanosa ; E.I'. Kazakosa, T.JI. JlekanoBa
; oTB. pen. B.A. lemun ; ®I'bOY BIIO "Caunkr-IletepOypr. roc. 1eCOTeXHUYECKUH YH-
T uMm. C.M. Kuposa", CreikTbiBKap. necHoil uH-T (¢punuan), Kad. temnorexHuku u



http://ed.donntu.org/books/19/cd9486.pdf
http://www.iprbookshop.ru/84150.html
http://ed.donntu.org/books/19/cd9484.pdf
http://www.iprbookshop.ru/86590.html
http://www.iprbookshop.ru/52013.html

ruapaBiauku. - 3 MO. - CeixtiBkap : CJIW, 2014. - 1 daiin. - Cucrem. TpeOoBaHUS:
Acrobat Reader. http://ed.donntu.org/books/17/cd7934.pdf

6 YYAEBHO-METOJINYECKOE OBECIIEYEHHUE JUCIUITJINHBI

7. Meroanueckue yKa3aHUsS K BBIMOJHEHUIO MPAKTUYECKUX U KOHTPOJIBHBIX
pabotr no aucturuiMHaM «OCHOBBI TPOEKTHUPOBAHUS CHCTEM M YCTAHOBOK IbUIE- U
ra3004HUCTKH O0OBEKTOB SHEPTETUKNY U « OCHOBBI MPOSKTUPOBAHUS CHUCTEM U YCTAHOBOK
MbUIe- U TA300YUCTKU TEIUIOBBIX AJEKTPUUYECKUX CTaHIUMN» [DIEKTpOHHBINM pecypc] :
1. CTylneHToB  HampapieHusi noarotoBku 13.04.01 «TemnosHepretuka u
TEIJIOTEXHUKa»  (Maructepckas mnporpamma  «Termosnepretnkay, «TermoBbie
ANIEKTpUYECKUEe CTaHnuu») Bcex (opm oOyuenuss / 'OYBIIO “AOHHTY”, Kad.
MPOMBINLICHHON TeriodHepreTuky; cocT.: A. JI. ITonos, FO. A. boes, E. K. Cadonona,
. JI. be36oponos, H. B. Konecunuenko — Dnektpod. gaH. (1 daiin). — JloHenx :
JOHHTY, 2020. — Cucrewm. TpeOOBaHUS: Acrobat Reader.
http://kpt.fmt.donntu.org/sites/default/files/22 blvll p opspigoe 12.pdf

8. Meroauueckue yKa3zaHHUs K BBINOJIHEHUIO WHIWBHUIYAJIbHOW pabOTHI IO
mucturinHe «OCHOBBI MPOEKTUPOBAHUSI CUCTEM M YCTAHOBOK IbUIE- M Ta300YMCTKU
00BEKTOB 3HEpreTUku» U «OCHOBBI MPOCKTUPOBAHUS CUCTEM M YCTAaHOBOK IbUIE- U
ra300YMCTKH TEIUIOBBIX DJEKTPUUYECKUX CTAHIMI» [DIEKTpOHHBIN pecypc] : s
CTyA€HTOB HampasiieHus: noArotoBku 13.04.01 «TerumosHepreTnka M TEMIOTEXHUKA»
(maructepckass  nporpamma  «TemnosHepretuka», «TemnoBeie  AIEKTpUUECKHUE
ctaHuun») Bcex ¢dopm oOydenus / 'OYBIIO “JIOHHTY”, Kad. nmpombiinuieHHON
terosHepretuku; coct.: A. JI. Tlomos, }O. A. boeB, E. K. Cadononra, JI. JI.
be3boponos, H. B. Konecunuenko — DnektpoH. aad. (1 ¢aiin). — Joueuk : JIOHHTY,
2020. — Cucrem. TpeOOBaHUS: Acrobat Reader.
http://kpt.fmt.donntu.org/sites/default/files/22 blvll r opspigoe 12.pdf

9. Meroauyeckue yKazaHUsT K CaMOCTOSATEIbHON paboTe CTYAEHTOB TIO
mucrurinHe «OCHOBBI MPOEKTUPOBAHUSI CUCTEM M YCTAHOBOK IbUIE- M Ta300YMCTKU
TEIUIOBBIX DJIEKTPUUYECKUX CTaHIUN» [DJIEKTpOHHBIA pecypc] : ISl CTYJICHTOB
HanpaBienus:  noAaroroBkn  13.04.01  «TemnosHepreTuka W TEIUIOTEXHUKA»
(marucrepckas nporpamma «Terosneprerukay) Bcex (opm obyuenus / TOYBIIO
“INOHHTY”, Kad. npomsbinuienHoi TemiosHepretuku; coct.. A. JI. Tlomos, FO. A.
boes, E. K. Cadonona, [I. JI. bezboponor, H. B. Konecuuuenko — nexktpoH. aaH. (1
daiin). — Honenx : JOHHTY, 2020. — Cucrem. tpebGoBanusa: Acrobat Reader.
http://kpt.fmt.donntu.org/sites/default/files/22_blvll s _opspigoe 2 0.pdf

DJIeKTPOHHO-HH (P OPMANIMOHHBIE PeCyPChI

ObC IOHHTY - http://donntu.org/library.

[Toptan mo sHEeprocOepekeHNI0 « IHEPTOCOBET - http://www.energosovet.ru/.

OnexkTpoHHasi OMOMMOTeKa y4eOHWKOB: CKadyaTh YYCOHHKH, JICKITUHU, TOKIIAIBI,
MoHorpadwuu - http://studentam.net.

DOnekTpoHHO-OnOamoreunas  cucrema  IPRbooks /  Karamor kmur -
http://www.iprbookshop.ru/586.html.



http://ed.donntu.org/books/17/cd7934.pdf
http://kpt.fmt.donntu.org/sites/default/files/22_b1v11_p_opspigoe_12.pdf
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http://kpt.fmt.donntu.org/sites/default/files/22_b1v11_s_opspigoe_2_0.pdf
http://donntu.org/library
http://www.energosovet.ru/
http://studentam.net/
http://www.iprbookshop.ru/586.html

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

7.1 JlekuMOHHBIE ¥ MPAKTHYECKUE 3aHATHUA:

VYyebnas aymurtopus (nabopatopusi sHeproaynurta) Ned006 yueOHbI kopryc 4
JUTSL TIPOBEJICHUSI 3aHATUM JICKIIMOHHOTO THIA, MPAKTHYECKUX 3aHSATHH, TPYIIOBBIX U
WHUBUTyaJIbHBIX KOHCYJbTAIlMN, TEKYIIETO KOHTPOJS U MPOMEKYTOYHOU aTTeCTalluu
(cnenuanu3upoBaHHas MeOeNlb: JIOCKa AayJIuWTOpHas, CTOJIbl IMpernojaBaTess W
ayJIMTOPHBIC, CTYyJbS TpEIOAaBaTesl W ayJAUTOpHBIC, IKad; MyJIbTUMEIUNHOE
o0opynoBaHue:  TepeHOCHOW  KommbioTep  (notebook) HP  ProBook6560B
(omeparmmonnas cuctema Linux Ubuntu 12.04 LTS (GNU GPL), LibreOffice 3.4.3
(GNU GPL)), mnepenocnoit xommbeioTep (notebook) Toshiba Sattelite 1805
(onepanmonnasi cucremMa Linux Xubuntu 12.04.1 LTS (GNU GPL), Abiword 2.9.2
(GNU GPL)), nepenocnoii kommbioTep (notebook) ASUS X-51L (omeparnmonHas
cuctema Linux Ubuntu 10.04 LTS (GNU GPL), OpenOffice.org 2.4 (GNU GPL)),
aynuokononku F&D, aymuokononku Teac 80W, komockon Ilomumioxc (2 miT.),
nepeHocHor MynbTuMenuiiHblii poektop OPTOMA EP774, nepenocHoil skpan (2
IT.); 00OpyJOBaHUE: KOMIUIEKT MEPEHOCHOTO o0opyAoBaHus (razoaHanuzatop MAK-
2000M; razoananuzatop W-TEST-8200, tommmuHomep ynbTpasBykoBoii TT 100,
KOMIUIEKT pacxogomerpucta Jlebear KP 01, koMIuiekT st MOMCKAa CKPBITHIX
kommyHukammi LKZ-700, tokonzmepurensasie kiaenw BM 151, nansHOMEp J1a3epHbIit
Disto D3a, Tepmomerp koHTakTHBIM TK-5.11 ¢ 30H10M, TOJNIIMHOMED YIBTPa3BYKOBOM
TVY3-1, moxemerp TEC 0693, mupomerp OIIIiR-632, mymomep DB 100, mpubop
MHoropynknuoHanbHeii AMI 300 CLA (ompenesieHre mnapaMeTpoB OKpYKaroleu
cpensl), ¢potoannapatr CANON EOS-450D B kommiekte, ¢oromratuB Continent Bl
H=420-1300 mM.); yueOHO-HArsIHbIE TOCOOUS: KOMIUIEKT MH(POPMAITMOHHBIX Y4eOHO-
HaIJISAHBIX IOCOOMH B COOTBETCTBUU C BUJIOM YUCOHOM JIESITCIHHOCTH).

7.2 CamocrosiTesibHAs1 padoTa:

[TomemieHust A1 CaMOCTOSITENIbHOM pabOThl ¢ BO3MOKHOCTBIO MOJKIIIOUEHHS K
cetu "UHrepHer" um oOecrieueHWeM JOCTyna B DJIEKTPOHHYIO HH(GOPMAIIMOHHO-
0o0pa30BaTeNbHYI0 Cpely OpraHu3allMy: YHUTaJbHBIE 3alibl, yyeOHble Kopryca 2,3
(KommbroTepHasi T€XHUKa C BO3MOYKHOCTBIO MOAKIIOUEHUA K ceTu «WHTepHer» u
obOecrieueHUEM JO0CTyIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00PA30BATEIBHYIO CPEIy
(BUOC JOHHTY) u snexkrponHo-o0ubanoreunyto cuctemy (ObC IPRbooks), a Takxe
BO3MOXKHOCTBIO HHIUBUAYaJIHLHOTO HEOTPAaHUYEHHOTO JocTyna oOydatomuxcs B ObC u
OUOC nocpenctsom Wi-Fi ¢ nepcoHanbHbiX MOOUIBHBIX ycTpoilcTB. OC- Microsoft
Windows 7, OpenOftfice 2.0.3 — o6mectBennas nuuensuss MPL 2.0/ Grub loader for
ALT Linux - gunierasus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuuensust GNU GPL.



