banakoBckuii HHKEHEPHO-TEXHOJOTHUECKUI HHCTUTYT — (prytnan dheaepabHOTO Tocy-
JAPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHUS
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@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
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«HpOMBIIHJ'IeHHaH TCIIJIOOHCPICTHKA»

KBanuduxkauus BbINTYCKHUKA
baxanasp

®opma 00y4eHust
3a04Has

bamakoBo 20



He.]'lb OCBOCHUA ITUCHUIIJIMHBI

Lens npenonaBanus JUCHMILIMHBL OBJaJIeHUE 3HAHUSMU O HAyYHBIX OCHOBAaX M OCHOBHBIX TEXHO-
JIOTHYECKHUX MPUEMAaX OYHUCTKU U 00E3BPEKUBAHUS MPOMBIILIEHHBIX BHIOPOCOB HA MPOMBILIUICHHBIX Mpe/I-
IPUITHSIX.

3aaun U3y4eHHs IUCUUIUIMHBI COCTOST B MOJIYY€HUU CTYJCHTAMMU:

- 3HAHUU O CBOMCTBAX U XapaKTEPUCTUKAX 3arPSA3HSIONIUX BEILECTB;

- 3HaHUM O METOAaX KOHTPOJISI U U3MEPUTEITHLHON TEXHHUKE JIJISi OMpE/IeJICHUsI KOHIICHTPALUU BpPEI-
HBIX BEILIECTB;

- YMEHHUS MPOBOJUTH IKOJOTHYECKYIO IKCIEPTU3Y IHEPTETHUECKUX yYCTAHOBOK, pabOTAIONIUX B 3a-
JTAHHOM TEXHOJIOTHUECKOM PEXKHIME;

- YMEHHS BBIABIATH BO3MOXKHOCTH CHUKEHHS BPEIHBIX BBIOPOCOB OT PHEPIreTUYECKHX YCTaHOBOK
0e3 CHIDKEHHUS UX TEXHUYECKUX MOKa3aTelnei;

- YMEHHS pa3padaThIBaTh MEPONPUSITHS [0 COKPAIICHUIO BPEIHBIX BEIOPOCOB BEIIECTB B IPUPOIHYIO
cpeny ¢ yuéTOM TeXHUKO-3KOJIOTHUYECKUX PELICHH.

[IpodeccrnonanbHbIC CTaHIAPTH:

- 24.083 CrieruaiicT-TeII0O3HEePTeTHK aTOMHON CTAHIIHH;

- 24.009 Cnenuanuct mo yrpaBJICHHIO MTPOEKTaMU U MporpaMMaMH B 00JaCTH MPOU3BOJICTBA DIIEK-
TPOIHEPTUU ATOMHBIMU CTAHIIUSIMH;

- 24.001 PaboTHUK 1O ONIEpaTUBHOMY YNPABICHUIO O0BEKTaMH TEIJIOBOM 3JIEKTPOCTAHIUY;

MecTto qucuumiuHbl B ctpykrype OOII BO

N3ydyenne aucuuniauHbl «TE€XHOJIOTHS OYMCTKH M 00E3BPEKMBAHUS MPOMBIIUICHHBIX BBIOPOCOBY
CBSI3aHO C HEOOXOUMOCTBHIO 3HAHUI OCHOB MaTeMaTUKHU, XUMUHU, TEXHUIECKOU TePMOJUHAMUKH, YKOJIOTHH,
[IMPOKOE HCIIONIb30BAHUE, KOTOPHIX HE TOJBKO JaET BO3MOXKHOCTH Hanboyiee TOUHO BBIPA3UTh TEOpPETHUE-
CKHE 3aKOHOMEPHOCTH, HO U SIBJISIETCS] HEOOXOMMbIM HHCTPYMEHTOM MX YCTAaHOBJICHHUS.

[Ipr ocBOEHWM MAHHOW MUCIMIUIMHBI CTYIEHT CMOXET YaCTHYHO IPOJEMOHCTPHPOBATH TPYAOBBIC

GyHKIMY:

- A/01.6 TexHudeckas MojepkKKa IKCIUTyaTaliii 000pyI0BaHUS, TEXHOJIOTHYECKUX CUCTEM, TPYOO-
poBo10B Topsiueit Boabl U napa (I1C 24.083);

- A/02.6 Opranusaius paboT mo HarpasieHuto aestensaoctu npoekra (I1C 24.009);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSIHUS TEIUIOMEXaHHUUECKOTO 000pY10BaHMsI, TEXHOIOTUYECKUX
cucreM u Tpyoonposoos (I1C 24.083);

- B/01.6 Benenue 3agannoro pexxuma padotsl obopynoanus TOC (I1IC 20.001);

- B/02.6 PykoBo/IcCTBO M3MEHEHUEM PEKUMOB PAOOTHI M MPOU3BOJICTBOM MEPEKITIOYCHUN Ha 000pY-
nosanuu TOC (I1C 20.001);

Komnerenuun od0yvarwuerocsi, popmupyemsbie B pe3yabTare 0CBOCHHS AMCLM-

IJINHBI
B nporiecce ocBoeHuUs JAHHOM JUCHUIUIMHBL y CTYEHTa (POPMHUPYIOTCS CIIEAYIONINE KOMIIETEHIIHH:

npodeccuoHanbHbIe

3amauun podec-

CHOHAJIbHOM Jie- OOBexT uinm 061acTb Kox n HaumeHnoBanue WHaukaTopsl JOCTHKEHHUS KOM-

SATCIBbHOCTHU 3HaHUA KOMIICTCHIIN U IIETCHIIUHN
(GBI

COop u ananu3 | TeroBble u [IK-1 cnocoben yuwact- | 3-TIK-1

MH(POPMAIIMOH- | aTOMHbBIE BOBaTh B cOope M aHa- | 3HATh: JOKYMEHTBHl M CTaHJApThI

HBIX AIIEKTPUIECKHUE JM3€ HWCXOMHBIX JaH- | OpraHU3aluy B OOJIACTH HPOEKT-

HCXOJHBIX HaH- | CTAHIIUU, PCAKTOPLI HBIX JIA MPOCKTUPOBA- HOM ACATCIIbHOCTU, TPHUHIMNIIbI




HBIX JUISl IIPOEK-
TUPOBAHUS

Y TIapOTCHEPATOPHI
ATOMHBIX
AIIEKTPOCTAHIIUH, a
TaKKe JIPyroe
TEIIOMEXaHHYECKOES
obopynoBaHue
COIJIaCHO
npodeccnoHaTbHOMI
JeATEIbHOCTH;
HOPMAaTUBHO-
TeXHHYECKast
AOKYMCHTaIUAd U
CHCTEMBI
CTaHapTH3AIHH;
CHCTEMBI
AUArHOCTUKU U
ABTOMATHU3UPOBAHHOTO
yIIpaBICHHUS
TEXHOJOTHIECKUMH
MPOIIECCaMU B
TETJIOPHEPTETHKE

HUSL SHEProoOBEKTOB U
UX 3JIEMEHTOB B COOT-
BETCTBUM C HOpPMAaTHB-
HOM JOKyMEHTaluen

paboThI HKCILUTyaTUpPyeMOro 060-
pyIOBaHUs, TPYyOOIPOBOJIOB H
TEXHOJOTUYECKUX CHCTEM TYp-
OUHHOIO OTEIECHUS

V-IIK-1

Ymerb: paboraTh ¢ uH(pOpMAaIu-
OHHBIM ITPOCTPAHCTBOM Ha CepBe-
pe (BeO-cepBepe) OpraHu3aIyu
JUIl XpaHeHus, oOMEeHa M COB-

MECTHOTO  HCIIOJIb30BAaHUS HH-
dbopMaruu 1o NpoexTy
B-TIK-1

Brnaners: MeToaMkamMu cocTaBlie-
HUS JJOKYMEHTAI[MH C ONHCAHHEM
obbema PabOT MO HamNpPaBICHUIO
MIPOCKTA;

METOJaMU KOHTPOJISI KITFOYEBBIX
nokazareneii 3((EeKTUBHOCTH W
KayecTBa 10 HAMpaBJICHUIO TPO-
eKTa.

Kontpons  co-
OJIFOECHUS DKO-
JIOTUYECKOM
0e30macHOCTH
HAa  TPOU3BOI-
CTBE

TennoBeie
aTOMHbIE
AIIEKTPHUYECKHUE
CTaHIIUU, PEAKTOPbI
Y TIapOTeHEPATOPHI
aTOMHBIX
JJIEKTPOCTAHIINM, a
TaKXke Ipyroe
TEIUIOMEXaHHYECKOe
o0opyJoBaHuE
COTJIACHO
npodeccnoHanbHOM
NeSTeTbHOCTH;
HOPMaTHBHO-
TeXHUYECKast
TOKYMEHTAIHs U
CHCTEMBI
CTaH/IapTU3alHH;
CHCTEMBI
JMarHOCTUKY U
aBTOMATH3HPOBAHHOTO
yIIpaBJICHUS
TEXHOJOTUIESCKUMH
nporeccamMmu B
TETUIOOHEPTETHKE

IIK-8 Cmocoben o0ec-
[IeYNBaAThL COOJIIOJEHUE
9KOJIOTHYECKOM 0e3-
OMMACHOCTH Ha IIPOH3-
BOACTBC U HJIaHI/IpOBaTI)
9KO3AIUTHBIE  MEpOo-
NPUATUSA U MEPOIIpHUsi-
TUS TIO DHEPro- WU pe-
CypcocOepeKeHn0 Ha
MIPOU3BOJICTBE

3-IIK-8 3HaTh: KOHCTPYKTHBHBIE
OCOOCHHOCTH U JKCILUTyaTal[MOH-
HBIC XapaKTePUCTHKH, TEPPUTO-
pHAIbHOE PaCIHOIOKEeHUE 000py-
noBaauss TOC W TEXHOJIOTHYE-
CKHUX CHCTE€M; MEpPOIpPHUITHS 0
SHEPTO- U PEeCcypcocOeperkeHUIO 1
AKOJIOTUYECKOH 0€30macHOCTH Ha

MIPOU3BOJICTBE
V-IIK-8 VYmeTrs: Npou3BOAHUTH
pacueTsl  TEMJIOIHEPTreTUYECKUX

CHUCTEM C Yy4eToM olecreueHus
OKOJIOTUYECKONH  0€30MacHOCTH;
MIPOTHO3UPOBATh BO3MOKHBIE Ba-
PUAHTBl PA3BUTHS CUTyallHd H
MOCNEACTBHSI TPHUHUMAEMBIX pe-
ICHU N

B-TIK-8 Bmagers:  HaBBIKAMH
MIPOBECHUST KOHTPOJS TpeOoBa-
HUN SKOJOrMYeckod Oe3omacHo-
CTH TIPU BEJICHUU PEXUMa PabOThI
obopynoBanuss TOC; HaBbIKaMU
MOBBIICHHS TTOKa3aTeneil ddek-
TUBHOCTH TEIJIOAHEPTEeTUUYECKUX
CHUCTEM; TMPAKTUYECKUMH TIOJIXO-
JaMu K pa3paboTke KOHKPETHBIX
MIPUPOIOOXPAHHBIX MEPOTIPUITHNA




[Ipuniuner  cu-
CTEMHOI'0 IIO/JI-
X0Jla;  METOJBI
MOJEIUPOBAHHUS
MPOIECCOB H
CHCTEM, CTaH-
JTapTHBIE  Cpell-
CTBa aBTOMATH-
3allMd TPOEKTH-
pOBaHUSA

TernnoBble
aTOMHbIE
JJIEKTPHUYECKHUE
CTaHIIUH, PEaKTOPbI
Y TIapOTeHEPATOPHI
aTOMHBIX
AJIEKTPOCTAHIINH, a
TaK¥kKe JIPyroe
TEIUIOMEXaHHYECKOe
obopynoBaHue
COTJIACHO
npodeccnoHaTbHOMI
JeSITeITbHOCTH;
HOPMAaTHUBHO-
TEXHUYECKast

I[IK-10 Cnocoben pe-
MOHCTPHUPOBATHh 3HAHUE
MPUHIIMIIOB  TIOCTpOe-
HHUS aBTOMaTUYECKHUX U
ABTOMATU3UPOBAHHBIX

CHUCTEM KOHTpPOJS U
YIOpaBJICHUS TEXHOJIO-
TMYECKUMHU  IIpolLecca-
MH TEIUIOBBIX U aTOM-
HBIX AJIEKTPOCTAHLIMI

3-1IK-10 3naTh: OpUHIMO MO-
CTPOCHHUS  aBTOMATHU3MPOBAHHOU
CUCTEMbl YIIpaBJICHUS] TEXHOJIO-
TMYECKUMH  TIPOIeCCaMH  TEIUIO-
BBIX U @TOMHBIX AJIEKTPOCTAHLIUN
V-IIK-10 YmMmers: paboTath ¢ mpo-
IrpaMMHBIM obecrnieueHreM
ACVII, omnepaTUBHO OTCIEKH-
BaTh, CUCTEMAaTU3UPOBATh U aHa-
JU3UPOBATh TOCTYMAIOIIYI0 HH-
dbopmaruio, GopMHUpPOBATH MPE.I-
CTaBJICHUE 00 ONEpaTUBHOM CUTY-
aruu

B-I1IK-10 Bnanerp: MHCTpyMEH-
TaJlbHBIMU CpPEACTBAMH aBTOMa-

AOKYMCHTAaIUA U
CHCTEMBI
CTaHapTH3AIHH;
CHCTEMBI
AUArHOCTUKU U
ABTOMATH3HPOBAHHOTO
yIIpaBICHHUS
TEXHOJIOTUIECKUMU
MPOIIECCaMU B
TEIUIO3HEPTETHKE

TH3aIuU

Sajla‘m BOCIIUTAHUS, P€AIN3YEMBIC B PaMKaX 0CBOCHUA ITUCHUIIINHBI
B nmponecce OCBOCHUs JaHHON JTUCUMILIMHEI peaIn3yIOTCA CICAYIOMNE 3a/la4i BOCIIMTaHUA:

Hanpasienue/ Co3nanne yciaoBuii, | Mcosib3oBanne  Boc- | BoBiieueHue B pa3Ho-

neau ofecneynBaKOLIUX MUTATEJILHOT0 TIOTE€H- | MJIAHOBYI) BHEYYEOHYIO
nMaja Yy4eOHBIX [HC- | AeSTeJbHOCTh
HUIJIHH

IIpodeccnonanbuoe - (dopmupoBanue uys- | l.Mcnons3zoBanue Boc- | 1. Opranusanus Hay4HO-

BOCIUTAHHE CTBA JIMYHOM  OTBET- | MUTATEIHHOTO IOTCHIIM- | TPAKTUYECCKUX  KOH{e-

CTBEHHOCTH 3a HAy4dHO-
TEXHOJIOTMYECKOE pa3BU-
tue Poccun, 3a pesynsb-
TaThl UCCIIEIOBAaHUI U UX
nocneactus (B17)

ajla TUCIUIUIMH mpodec-
CHOHAJIBHOTO MOYJIsS
IUst OpMUPOBAHUS UyB-
CTBAa JUYHOH  OTBET-
CTBEHHOCTH 3a JIOCTHIXKE-
Hue ouaepcrsa  Poccnn
B BEAYUUMX  HAy4dHO-
TEXHUYECKUX CEKTOpax u
GbyHIaMEHTAIBHBIX — HC-
cllemoBaHuAX, obecrie-
YHBAIOIIUX €€ SKOHOMH-
YeCcKoe  pa3BUTHE U
BHEIIIHIOIO Oe3omac-
HOCTb, MTOCPEICTBOM
KOHTEKCTHOTO O0y4YeHHSI,
00CYXIeHUsT  CoIrab-
HOM M  IPaKTUYECKOU
3HAYUMOCTH  pe3yibTa-
TOB HAy4HBIX HCCIEN0-
BaHUM M TEXHOJIOTHYE-
CKUX pa3pabOTOK.

pEeHLUN, KpYIIbIX CTO-
JIOB, BCTpeY C BEIYIIMMHU
crequaiucTaMu  Ipen-
MIPUATUN SKOHOMHUYECKO-
ro CEKTopa ropoga IO
BOIIPOCAM TEXHOJIOTHYE-
ckoro JjuuepcrBa Poc-
CHH.




2.Mcnonp3oBanue  BOC-
NUTATEILHOTO MOTCHIU-
aJla TUCIUIUIMH mpodec-
CHOHAJIBHOTO  MOJIYJIS
s (OPMHUPOBAHUS CO-
[IUaJbHOM  OTBETCTBEH-
HOCTH YYEHOTO 3a pe-
3yJABTATHl HCCIIEIOBAHUI
U UX TIOCIEICTBUA, pa3-
BUTHA  HCCIIEIOBATEIIb-
CKHMX KayecTB TOCpe.-
CTBOM BBITTOJTHEHUS
yueOHo-

UCCIIEIOBAaTEIbCKUX  3a-
JlaHUW, OpPUEHTUPOBAH-
HBIX Ha M3YYEHHE U IIPO-
BEpPKYy Hay4HBIX (DaKTOB,

KPUTHYCCKUIT aHan3
nyOimkanuii B mpodec-
CHOHAJIIBHOH  oOnacTw,
BOBJICUCHHA B pPCaJIbHBIC
MEXTUCLUILTHHAPHbIC
Hay4JHO-
HCCIIE/IOBATEIIbCKUE
MPOEKTHL.

IIpogeccnonanbHoe
BOCIIUTaHHUE

- (hopMupoOBaHHE OTBET-
CTBEHHOCTH 3a Tpodec-
CHOHAJIbHBIH BBIOOD,
npodeccuoHanpHOE pas-
BUTHE U Tmpodeccuo-
HanbHbIe perreHus (B18)

Hcnonb3oBaHue BOCHU-
TaTENPHOTO IMOTEHIHAaa
JUCLHUIUIMH T1podeccHo-
HAJIBHOTO MOJIYJS  JUIS
dbopMHpOBaHUS Yy CTY-
JICHTOB OTBETCTBEHHOCTH
3a cBO€ ImpodeccHoHalb-
HOE Pa3BUTHE TIOCpeN-
CTBOM BBIOOpa CTYJEH-
TaMH  WHIUBUIYAITBHBIX
o0pa3oBaTeNbHBIX  Tpa-
€KTOpHH, OpraHu3alux
CHCTEMBI OOILLICHUSI MEX-
Iy BCEMH YYaCTHHUKAMH
00pa3oBaTeNbHOrO MpO-
mecca, B TOM 4HCIE C
UCIOJIb30BAaHUEM HOBBIX
MH(OPMALIMOHHBIX ~ TEX-
HOJIOTUH.

1.Opranuzanus Hay4HO-
IIPaKTUYECKUX  KOH(e-
pPEHIMI, KpYIJbIX CTO-
JIOB, BCTPEY C BEAYLIUMU
CHELMAIUCTaMU  TIpel-
MIPUATUN SKOHOMHUYECKO-
ro CeKTopa ropojaa IO
BOIIPOCaM TEXHOJIOTHYe-
ckoro Jjuaepcrsa Poc-
CHH.

2. Yyactue B MOATOTOB-
Ke MyOJuKanui B BBICO-
KOPEUTHHIOBBIX PELEH-
3UpYEMbIX HAay4HBIX H3-
TAHUSIX

CTpyKTypa u cofep:KkaHHue Y4eOHOM TUCUUIIIMHBI
JlucuumiuHa Tmpenojaercs CTyAeHTaMm B 7-oM cemecTpe.OOmas TpyaoeMKOCTh JAUCHIUILIIMHBI CO-
craBiseT 3 3aueTHBIX equHuUIE], 108 ak. Jaca.

Kanenpapubiil niian

Ne Ne

HaumenoBanue pa3jaeia
(TeMbl) JTUCHUTLITHHBI

Buabl y4eOHoii 1eATEIbHOCTH
(B yacax)

ATTecTa
nus pa3s-

Makcu
MAaJlb-




bl

JlabopaTopHble
IpakTuyeckue

Bcero

aeJsa HbBIH
(opma’) 0ann
3a
pasuen*

*

R 53 06 5 w e
i VIeknuu

1 | Beenenue. Ponb, cTpykTypa 14
U 3aJjaud AUCUUIUIMHBL B3a-
UMOCBSI3b  IIPOMBIIIIEHHBIX
YCTAaHOBOK C OKpYy’Karomien
cpenoi

&|CPC/KPC

Kn-1 25

2 Buapl NmpOMBIIUICHHBIX BbI- 18 1 2
OpocoB M HX (HU3UUECKUE
CBOMCTBA

15

3 | Meronsl u cpeactBa ynane- 20 1 2
HUS TBEPJABIX BEIICCTB W3
ra3oo0pa3HbIX IMPOMBIILIEH-
HBIX BBIOPOCOB

15

2 4 | CrouHble BOJBl MPOMBILI- 20 1 2
JICHHBIX Opeanpustuid. Me-
TO/bI OYUCTKU U 00€3BpEKU-
BaHUs CTOYHBIX BOJL

15

Ki-2 25

S5 | TBepaple  NPOMBIILIEHHBIE 18 1 2
OTXOJBl U METOZBI WX Iepe-
paboTku

15

6 | Dxomorumyeckas JKCIEPTH3A, 16 1
KOHTPOJb,  MPUPOJOOXPaH-
HBIC MPOTPAMMbl U MEPOITPH-
SITUS

15

Bu mpomMe:KyTOYHO# aTTeCcTAIINA 108/2 6 8/2

94

3 50

* - COKpalIeHHOEe HauMEHOBaHHUE (POPMBI KOHTPOJIS

** - cymMMa MakCHUMallbHBIX 0ajuioB A0kHA ObITh paBHa 100 3a cemecTp, BKIItOUas 3a4eT U (UJIN)

9K3aMC€H

COKpaHIGHHOC HanMCHOBAHUC q)OpM TCKYHLICTO KOHTPOJIA U aTTCCTalluH pa3acCIoB:

O0o03HaYeHNE ITostHOE HAaMMeHOBaHHE
Kn Konnoxsuym
3 3auer

Coaep:xaHue JIEKIIMOHHOTO Kypca

YyeOHo- MeTOaH-

Tembl JeKIHHA. Bcero
yeckoe odecmneye-
Bonpocel, oTpadaTbiBaeMble Ha JIEKIUH 4acoB e
1 2 3
Jlexyus 1. B3aumocesnzb npomMvluieHHblX YCmMaHoB80K ¢ OKpYcarouel cpe- 1 1-7

Ooti. XapaKTepUCTUKHU 3arps3HEHUsT OKPYKAIOIIEH Cpeibl 1 OCHOBHBIE Me-
Toabl ee 3amuThl. [lokazarenu kadectBa okpysxkaromieit cpeasl (OC). Uc-
TOYHUKH 3arpsizHeHus: atMochepsl. VICTOYHUKYN 3arps3HEHHs] aTMOC(EpHI.
Xapaktepuctuku 3arpssaureneid OC. OcHOBHBIE 6porieccChl HHKCHEPHOM
3aIlUThl OKPYKAIOIIEH Cpelbl OT TEXHOTEHHBIX 3arps3HEHUN. DHEepreTu-
yeckoe 3arpsizaenne OC.




Jexyus 2. Buovl npomululieHHbIX 8bl0OPOCO8 U UX huzuiecKue ceolcmad.
Knaccudukanus BBIOPOCOB BPEIHBIX BEIIECTB IO arperaTHOMY COCTOS-
HUIO: ra3000pa3Hble, JKUIKHE, TBEPIbIE.

1-7

Jexyus 3-4. Memoowl u cpeocmasa yoanenus meepovix seujecms u3 2azo-
00pa3HbIX NPOMBIULTIEHHBIX 6b10p0co8. OUNCTKA Ta30B OT TBEPABIX YaCTHII.
OcaxieHue 1o ISHCTBUEM CHJI TSDKECTH U MHEPUMOHHBIX cuil. [Tbiieoca-
IUTeNbHbIC Kamephl. THepnoHHbIe ThUICYTOBUTETH. DUIBTPOBAHUE TIHI-
Jera3oBbIX cucteM. PykaBHbie (GuibTpbl. OUKCTKA Ta30B B TMOJIE IIEHTPO-
0exubix cwi. Lukmon. @akrop pa3nenenus. Pacuer nukioHoB. barapeii-
HbIe IUKJIOHBI. CpaBHUTEIbHAS XapaKTEPUCTHKA U BBIOOP aIlapaToB JUIs
OYKMCTKH I'a30B OT IPUMECEN.

Jexyua 5-6. Cmounsie 800bl npomviulieHHbIX npeonpusmuti. Memoowi
OUUCMKU U 00e38PeNHCUBANHUSL CIMOYHBIX 600. XAPAKTEPUCTUKU CTOYHBIX
Boa. OGopynoBaHue Ul MEXAaHUYECKOM OYMCTKHM CTOYHBIX Box. OTcram-
Banue. IleckomoBku. KoHcrpykuun orcTOMHHUKOB. PunpTpoBaHue. THIIbI
(GWIBTPOBANBHBIX IEPETOPOJOK. YCTPOHCTBO (PUIBTPOB Ui OYHMCTKU
crouHbIX BoA. LlenTpobexnsie MeTozpl. LlenTpudyrupoanne. KoncTpyk-
mun uentpugyru. Cenaparopbl. ['MIpONMKIOHBL. YTHIM3aLUS OCaJKOB
CTOYHBIX BOJI.

Jexyus 7-8. Teepovie npomvluiienHvie omxoobl U Memoovbl ux nepepa-
oomxku. VICTOYHHKY 00pa30BaHMs TBEP/IBIX OTXOIOB M X KJIACCU(DUKAIIHS.
Metobl U3MENbYCHUST TBEPIBIX OTXOMO0B. MeTo/bl pa3/ieiieHuss u odora-
IICHHSI TBEPABIX OTXOA0B. METOIbI YTHIIN3AIUN TBEPIBIX OTXOJIOB.

Jlexyus 9. Dxonoeuueckasn sxcnepmu3a, KOHMpPOib, NPUPOOOOXPAHHbLE
npozpammul u meponpusamusi. OOLECTBEHHBIN IKOJIOTUYECKUN KOHTPOJIb B
Poccun: mpaBoBoe peryivpoBaHuME U NPAKTUKA. DKOJIOTMYECKUN KOH-
TPOJIb: aHAJU3 JECUCTBYIOLIETO 3aKOHOJATEIbCTBA MEPCIEKTUB Pa3BUTHSL.
[IpaBo Ha OOIIECTBEHHBIN YKOJIOTUYECKHIT KOHTPOJIb.

1-7

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3ansitusi. Bonpocel, orpadéarsiBae-
Mbl€ Ha IPAKTHYECKOM 3aHATHH

Bcero
JacoB

YueOHO- MeTOAU-
yeckoe odecrede-
HUE

1

3

Pacuem mexnuueckux napavempoe l/!eHmpO6€9fCHblx nbmeyﬂoeumeﬂed.
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B HGHTpO6e)KHI)IX MBbUICYJIOBUTCIIAX

1-7

Pacuem ocnoeHbix napavempoe OMCMOUHUKOB

1-7
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Bunbsl KOHTPOJISI TIPOMBIIIUIEHHBIX BBIOPOCOB (M3yU€HHE TEMBI CaMOCTOS- 18 1-7

TEJIBHO, OJIFOTOBKA K OJIMI-OIIPOCY Ha JIEKIIHN)




Knaccudukanus oTxonsmux ra3oB. MeToasl YTHIN3AIUH T'a3000pa3HBIX 18 1-7
OTXOJIOB (M3y4EHHE TEMBbI CAaMOCTOSATEIHHO, MOJATOTOBKA K OJHII-OMPOCY
Ha JICKIIHH )

XuMHUYecKass OYMCTKa CTOYHBIX BOJA. Metonabl HeWTpanuzauuu. Ousnko- 18 1-7
XUMHUYECKHE METO/Ibl OUUCTKU CTOYHBIX BoA. Dnorauus. Y TUIM3auus co-
€AMHEHUN PEIKO3EMEIbHBIX 3JIEMEHTOB (M3y4€HHE TEMbl CaMOCTOSITENb-
HO, MTOATOTOBKA K OJIMII-ONPOCY Ha JIKIIHH)

OcHoBHbIe MeTO/BI yTHiH3auu (ocdorurca. OTXOIbI TPOU3BOJICTBA Ka- 18 1-7
JUWHBIX yIOOpeHU# (M3y4eHHE TEeMbl CaMOCTOSATEIbHO, MOATOTOBKA K
OJUII-OMIPOCY HA JICKITUH )

OCOOCHHOCTH OCYIIECTBJICHUSI OOIIECTBEHHOTO 3KOJOTHYECKOTO KOH- 18 1-7
TPOJIS 32 DKCIUTyaTaIleld OTAeIbHBIX 00beKTOB. KOHTPOJIb 3KOIOTHYeCKO-
IO COCTOSIHUS TEPPUTOPHIA (M3yYSHHE TEMBl CAMOCTOSTEIBHO, MOATOTOBKA
K OJIUI-0MPOCY HA JICKIIHH )

KOHTPOJIb 4

PacuerHo-rpaguuyeckasi padora He NpelyCMOTPEHAa Y4eOHbIM IIIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

OoOpa3oBare/ibHbIC TEXHOJIOTHHA

IIpu peanuzanuu yueOHOro MaTepuala Kypca UCIOJIb3YIOTCS Pa3IMuHble 00pa3oBaTeiIbHbIE TEXHO-
JIOTMH, CIIOCOOCTBYIOIIME CO3JIaHUIO aTMOc(epsl CBOOOJHON M TBOPUYECKOW AMCKYCCHM KaK MEXIy IMpero-
JlaBaTelIeM U CTYAEHTAaMHU, TaKk U B CTyJleHYeCcKo! rpymre. Llenbio mpu 3ToM sBIIseTCs BBIpA0OTKA y CTY/AEH-
TOB HAaBBIKOB U KOMIIETEHLUH, IO3BOJISIIOIIMX CAMOCTOSITENIbHO BECTHU MCCIEA0BATENbCKYI0 M HAay4HO-
Mearoru4ecKyro padory.

[IpakTuyeckasi MOArOTOBKA MPHU pealn3aluy Y4eOHO! NHUCHUIUIMHBI OPTaHU3YeTCs MyTeM MpoBeje-
HUS TIPaKTMUYECKUX 3aHATHH, NMPETyCMaTPUBAIOLIMX ydacTHe OOYYaroIUXCs B BBINOJHEHHM OTAEIbHBIX
3JIEMEHTOB PaboT, CBA3aHHBIX C OyAyIIeld NpodeccuoHaIbHOMN 1A TeNbHOCTBIO.

IIpakTHyeckast MOATOTOBKA TaK)Ke BKIIIOYAET B ce0sl 3aHATHS JIGKLIMOHHOTO THIIA, KOTOPBIE Mpey-
CMaTpHBaIOT INepegady ydeOHoi mHpopManuu oOydaromuMmcs, He0OXOUMOM ISl MOCIEYIOIEro BhINOJI-
HEHUs paboT, CBA3AHHBIX ¢ Oyaymiel npodeccrnoHalbHOMN 1€ATENbHOCTHIO.

AyIUTOpHBIE 3aHATHS TPOBOAATCS B BUJE JEKIMI ¢ ucnoiab3oBaHueM [1K n koMnbroTepHOro mpoek-
TOpa, MPaKTUYECKUX 3aHATHH, ¢ ucnonb3oBanueM 1K npu nposeaennn pacueros. CamocrosiTenbHas pabora
CTYJEHTOB MPOBOJUTCS MOJl PYKOBOACTBOM IpEMNoJiaBaTeNel, ¢ OKa3aHWEM KOHCYJbTallui U MOMOUIN HpU
HOJTrOTOBKE K KOHTPOJIbHBIM pab0TaM, BHIOJHEHUN JOMAIIHUX 3aaHUH.

DoH/ OLICHOYHBIX CPEACTB

@OoH/1 OLIEHOYHBIX CPEACTB MO JTUCIMIIMHE 00ECleYrBaeT MPOBEPKY OCBOCHUS IUIAHHUPYEMBIX pe-
3y/lbTaTOB 00y4eHUs (KOMIETEHIIMH U UX MHAUKATOPOB) MOCPEACTBOM MEPONPUITUI TEKYIIETO, PyOeKHOTrO
U TIPOMEXKYTOYHOTO KOHTPOJIS 10 AUCLUUIIIIMHE.

CBs13b Mex1y GOPMUPYEMBIMH KOMITIETEHIIUSIMU U (pOpMaMU KOHTPOJIS UX OCBOEHHS MPEJCTAaBIIEHA B
clenyromen Tabuie:

HanmenoBanune KoH-
No Kon u HauMeHoBaHue HHIUKATOPA J10- HanmenoBanue

TPOJIUPYEMBIX Pa3JEIoOB 9
n/m (Temb) CTHKEHUS KOMIIETEHIINH OLIEHOYHOI'O CPEe/ICTBA

BX0/1HOM KOHTPOJIb

Bomnpockl BXOJHOTO KOH-

1 | BxoaHOH KOHTPOIb
g P TpoJisi (YCTHO)




ATTecTanys pa3enoB, TEKYIUNH KOHTPOJIb YCIIEBAEMOCTH

1| Paspen ] 3-TIK-1, V-TIK-1, B-TIK-1, Komiokemys 1
2 Paznen 2 3-11K-8, 3-T11K-10, Y-IIK-8, Y-IIK-10, Komnoksuywm 2
B-TIK-8, B-TIK-10
[IpomexxyTouHas arrectauus
3L, 3TIK-8, 3-TK-10, VAIIK-L, V- T o0y (e
1 | Bauer K-8, Y-IIK-10, B-TIK-1, B-TIK-8, B- p y
IK-10 MEHHO)

OHGHOLIHBIG Cp€acTBa AJjisi BXOJHOI'O KOHTPOJIA NPCACTaBIAIOT coboit BOIIPOCBI, KOTOPBIC 3aAat0OTCA

CTyJEHTaM B YCTHOHU (opMme.

orpoc.

B kauecTBe OLIEHOYHOIO CpPEACTBA TEKYIIETO KOHTPOJIS MCIOJB3YIOTCS YCTHBIM M INHCbMEHHBIN

B xagecTBe OLICHOYHOTO CPEICTBA ATTECTALMU pa3ieila UCIIOJIB3YETCS KOJUIOKBUYM.
JU1st IpOMEXyTOYHOM aTTECTALMU IPELYCMOTPEHBI TEOPETUYECKUE BOIIPOCHL.
ITo uToram oOyueHHsI BEICTABIISIETCS 3a4ET.

Bonpockl BXOTHOT0 KOHTPOJIS
1. 3 kakux ra3zoB COCTOUT BO3AYX?
2. dusnyeckue U XMMUYECKHEe CBOMCTBA KUcopoa. [IporieHTHOE coaepkanue
KHCJIOPO/JIa B BO3/IyX€E.
. Ou3nYecKue U XUMHYECKHE CBOMCTBA YIIIEKUCIIOTO Ta3a.
. Okcup yrireposa v ero (pu3M4ecKre U XMMHYSCKHUE CBOMCTBA.
. A30T 1 €ro OKCH/BI.
. Cepa. B cocTaB kakux COeIMHEHHUI BXOIUT cepa?
. [IpencraBnenue o XJ0pCoAEpKaAIIMX BEIIECTBAX - PpeoHax
. [IpeacraBnenune o BpeJHbIX BEIIECTBAX.
9. [Ipencrasienue o 3arps3HEHUAX aTMOCHEPHI.
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10. BoITSKHBIE CHCTEMBI BEHTHIISIIUH.

11. IlpencraBneHue o ralbBAHMYECKHUX LIEXAX U YAAJICHUU BPEIHOCTEM.

12. BBITSKHBIE 30HTHI.

13. bopToBBIE OTCOCHL.

14. TIpouiecchl C)KUTaHUS TOTLIIMBA.

15. Ilpornecc ynanenus B armochepy MpoayKTOB CTOpaHUs TOIUIHBA.

16. [IpeacraBneHue o0 IUTEHHOM U METAILTYPrUY€CKOM IPOU3BOICTBE.

17. IlpuBecTy COOCTBEHHBIC TPUMEPHI 3arPSI3HEHUST OKPYKAIOIIEH CPE/IbI.

18. [Ipeacrasnenue 00 aTMOCHEPHOM JIABIICHUU U €T0 U3MEPEHUH.

19. Kakoe naBnenne Ha3bpiBatoT 30bITOUHBIM? Kak oHO n3mepsercs?

20. OxapakTepu30BaTh a0COIIOTHOE JIaBJICHNUE.

21. OxapakTepu30BaTh "HOPMaJIbHBIE YCIOBUSA'" JJIs ras3a.

22. Y10 xapakTepu3yeT BOJIOPOAHBIN noka3arens pH?

23. Kakoi1l BennunHoi pH onpezaensieTcs KucioTHas cpeia, meiaodHas cpega’?
OueHovHbIE CPeACTBA TEKYIIEro KOHTPOJIS

Texymuii KOHTPOJIb TPOBOJUTCS MO KAXKJOM TEME NMPAKTUYECKOTO 3aHATHUS C LEIbI0 ONPEACICHUS

YPOBHSI CaMOCTOSITEILHOW pabOTHI CTYJEHTA HaJl y4eOHBIMH MaTepuajaMy AUCIUIUTHHBL. Pe3ynbTaThl Te-

KyHIeTO KOHTPOJIA BJIMAIOT HaA peﬁTHHF CTYACHTA. HpOBOI[I/ITCH Mo pe3yjibTaTaM BBINIOJIHCHUSA W 3allWUThI
MMPAKTUYCCKUX 3aHATHH, Ha OCHOBaHUH pemiCHus CTyACHTaAMHU CaAMOCTOSATCIIbHBIX pa60T 1 KOHTPOJIBHBIX pa-

00T cTyeHTaMu 3204HON (POPMBI O0YUEHUSI.



Bonpocsl k KosutokBuymy 1.

. XapakTepHUCTUKH 3arpsi3HEHUS OKPYKAIOIIEH CpeIbl
. OCHOBHBIE METO/bI 3AILUTHI OKPYKAOIIEH CPEIbI

. [loka3arenu kayecTBa OKPYKAKOIIEH Cpeibl

. Ucrounuku 3arpszHenus armochepsl

. XapaKTepUCTUKU 3arpsI3HEHUM OKPYKAIOLIEH CpeIbl
. DOHEpreTUYECKOE 3arpsi3HEHNE OKPY-KAOILEN Cpe/bl
. Buibl mpoMBITIIIEHHBIX Ta3000pa3HBIX BEIOPOCOB

. Buap IpOMBITIITICHHBIX )KUKUX BEIOPOCOB
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. Buib1 mpOMBITIIIEHHBIX TBEP/IBIX BEIOPOCOB
10. ITeuteocaguTeIbHBIE KAMEPHI
11. ueprimoHHBIE MBUICYJIOBUTEIH
12. IlenTpoOEKHBIE MBLICYTIOBUTEIH
13. dakrop pazaeneHus
14. PacueT uKIOHOB
15. CpaBHuTenbHAsE XapaKTEPUCTHKA U BHIOOP armapaToB JUIsi OYUCTKH ra30B OT MpUMeceit
16. PacueTr rHIpaBIMYECKOTO COMPOTUBIICHUSI TPOTUBOTOYHBIX ITHKJIOHOB, OJMHOYHOTO M OaTapeii-
HOT'O MCITOJTHCHUSI.
17. PacueTsl cTeneHH yJIaBIMBaHUA B IEHTPOOEIKHBIX MBLICYIOBUTEISAX.
18. Pacuer OCHOBHBIX TapaMETPOB BO3AYLIHOTO (PUIbTPa
19. Metoab!l yTuiIH3auu ra3000pa3HbIX OTXO/0B
Bonpocs! k KoiokBuymy 2.
. XapaKTEepUCTUKH CTOUYHBIX BOJI
. OrcrauBanue. KoHCTpYyKIIMHM OTCTOWHUKOB
. Pacuer 0CHOBHBIX ITapaMeTpOB OTCTOMHUKOB
. ITeckosioBkH
Tuns! GUIBTPOBATHHBIX MTEPETOPOIOK
. YCTpoiicTBO GUIBTPOB ISl OUMCTKH CTOYHBIX BOJ]
. Hentpudyruposanue. Koncrpykuuu ueHtpudyr
. CenapaTtopsl
. I'naponuKiIoHsl
. YTunuzamus 0cakoB CTOYHBIX BOJ]
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. MGTO)II)I YTUIA3alu TBEPABIX OTXOJ0B
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. UcTounukn O6p330BaHI/I$I TBEPABIX OTXOJ0B
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. Kitaccugukanus TBepAbIX OTXOI0B

H
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. MGTO)IBI HN3MCJIBUCHUA TBECPAbIX OTXOO0B

=
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. MeTonbl pa3aciiCHuA TBEPAbIX OTXOO0B
. MeTonbl 06OFaH_ICHI/I$I TBCPABIX OTXOA0B

=
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17. ®enepanbHbIil HKOJOTMUECKUI KOHTPOJIb: B3I B MIPOILIOE, OLIEHKA HACTOSILET0 U MePCIeKTH-
BBl Pa3BUTHS

18. D heKTHBHOCTH IKOJIOTHYECKOTO KOHTPOJIS

19. OcoOeHHOCTH OCYIIECTBIICHHSI OOIMIECTBEHHOTO JKOJIOTHYECKOTO KOHTPOJS 3a JKCILTyaTarnuei
OTIENLHBIX 00HEKTOB

20. KoHTpOJIb AKOJIOTHYECKOTO COCTOSIHUS TEPPUTOPHUI

IIkana oneHNBaHNs KOJJIOKBHYMA

Teopernueckuii BONPOC pacCMOTPEH B MOJHOM oObeme. CTYIeHT MOXKET JaTh
«3auTeHO»
MOSACHAIOIUE KOMMCHTApPHH.

«He 3aureno» Teopernueckuii BOMpoCc paccMOTpPEH HE B TOJIHOM oObeMe. CTyJIeHT HE MOXKET




JAaTh MOACHAIOIME KOMMCHTApHH.

KonTtpoabnas padora

BxnrouaeT B ce0s1 KOMIIIEKT Pa3SHOYPOBHEBEIX 3a/ia4 110 BapraHTaM.

3aoaua 1. Onpenenutb 3¢dexkTuBHOCTs nukioHa tuma CJK-I[H-33 (umkmnon), mo HOMOrpamme
(puc.1), nmpu crenyronmx YCIOBHUAX: THIpaBIMYECKoe conmpoTuBieHue nukiona AP, Ila; cpeqnuii menuan-
HBIH pasMep 1blH Osg’, MKM; IIOTHOCTB TBLIA P, KI/M>; HaMeTp WuKiIoHa Dy, M; TeMIIepaTypa OurIacMo-
ro razat, °C (4nciI0oBbIe JaHHbIE PEACTABIEHBI B TA0I. 1).

Tab6muna 1
Bapuant 1 2 3 4 5 6 7 8 9 0
Tun I[H-24 | I[H-15y | JIUOT | CUOT | I{H-15 | I{H-11 | CK-IH-34 | YU-38 | BLHKHOT | 4BLILI
IUKJIOHA
AP, Ila 1500 1450 1000 1400 1400 1500 800 600 1300 1400
dso’, MEM 7 7 8 6 8 8 7 8 7 8
p, KI/M° 3000 4000 4000 3000 3000 3000 3000 3000 4000 3000
D,, MM 0,8 1 1,2 1,2 0,8 1 0,8 0,8 1,2 1
t, °C 300 400 400 400 300 300 400 400 200 400
L- Conpomulisteane qurnone ap, Ha
! 1600 KOG IO 600 EO0 400
| ‘ \ X 1 ;'4;"' 2 2..v'4(!v’*pfw.m *
YL \ JUK15y & HoT
\ SJMIT 6 UH-15
\ 7 UH B BUNKHOT
AN 1ol AN 9. 46U
hyid * 0 2N o\ 10,70 Y038 CX-LH-38
Y 2, 58 -\,;\ TLCRN-UH-35 CR-N-38
/ 50 70 % oo 90 100
/ / : menewns ymalniSTag o & (emve, X meroe)
B S0 0 M O£ 40100 d (D06, 19720 Ti p=20 50 K/m%; GgpGmis)
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Puc.1. Homorpamma uist onpeieneHust 3eKTHBHOCTH IUKIOHA
3aoaua 2. Onpenenuth, KakuM OyJeT THAPAaBIUYECKOE COMPOTHBICHHE ITUKIOHA, IO HOMOTPaMMe

(puc.1), npu cnenyromux ycinoBusax: TpeOyemast 3pPeKTUBHOCTD ynaBiuBaHus &, %; cpelHUil MeaHaHHBINH
pasMep MBUIH CPEIHHI MeIHaHHbIA pasMep MU Oso', MKM; IUIOTHOCTB TIBUIH P, KI/M°; QHAMETp LHKJIOHA
D,,, M; Temmeparypa ouniiaeMoro rasa t, °C (4uciioBble JaHHbIE IPEACTABIEHBI B Ta01.2).

Tabmanma 2
Bapuant 1 2 3 4 5 6 7 8 9 0
Tun LH-24 | 1[H-15y | JIUOT | CUOT | L{H-15 | H-11 | CK-LIH-34 | CAK-LIH-33 | YU-38 | 4BLILlI
HUKJIOHA
& % 60 60 65 75 85 80 70 75 80 65
dso, MEM 8 8 7 6 7 8 8 6 7 6
P, Kr/m® 3000 3000 2650 2000 3000 3000 2650 2000 2000 3000
D,, MM 800 600 800 1000 1000 1200 800 1000 1200 800
t, °C 400 200 400 300 300 400 400 300 300 400

IIIxaJja oeHUBAHUA KOHTPOJIbLHOH padoThI



«3auTeHo»

Tekct yciioBUs 3a7ayll NPUBEJCH MOJHOCThIO0. PaboTa BBIONHEHA HA OAHON CTOpOHE
nucra. Pemenue 3amauu BeNETCS MOATAIIHO, C MOSCHEHHEM KaXIOr0 XOJa pPELICHUs.
[lepen BbIUMCIEHHEM MCKOMBIX BEJIMYMH BHayaje JaHa pacueTHas (opmysa B OyKBeH-
HOM BBIP@XCHHMH, 3aTEM IIOACTABJICHbl YHCICHHBIC 3HAYECHUS BCEX BXOJAIIMX B HEe Ia-
pametpoB. Ilpu peniennu 3agaun coOtoaeTcs eJMHCTBO Pa3MEPHOCTEN BEIUYHH, BXO-
JUIIMX B Ty WIA HHYIO 3aBUCUMOCTb.

«He 3aureno»

Texct ycnoBus 3a1auu NpUBEJEH HEMOMHOCTHIO. OTCYTCTBYET MOATAIIHOE PELICHUE 3a-
naun. CTyJIeHT HE MOXKET MOSICHUTh Xo/a pemienus. [lpu permenuu 3amaun He coOuro-
JIEHO €AMHCTBO Pa3MEPHOCTEN BEIMYHH, BXOJAIIMX B Ty WIH HHYIO 3aBUCUMOCTb.

Bomnpocsl k 3a4ety
1. XapakTepucTuKy 3arps3HEHUS OKPYKAIOLIEH cpebl
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. OCHOBHBIE METO/IbI 3aILUTHI OKPYKAIOLIEH CpeIbl

. [lokazarenu kauecTBa OKPYKAIOIIEH Cpe/ibl

. Ucrounuku 3arpsizHenus arMochepsl

. XapaKTepUCTUKU 3arpsi3HEHUI OKpYKaroUe cpeibl
. DHEPreTUYecKoe 3arpsi3HEHUE OKPYKaroLEen cpeibl
. Buaip1 mpoMBITIITIEHHBIX Ta3000pa3HbIX BEIOPOCOB

. Buipl NpOMBINITIEHHBIX KUIKUX BEIOPOCOB

. Buzipl npoMbIIIEHHBIX TBEPBIX BEIOPOCOB

10. IIpeocaguTenbHBIE KAMEPHI

11. lnepumoHHbIE MBLICYIOBUTEIH
12. llentpoOexHbIe TBIICYIOBUTEIN
13. dakrop pazaeneHus

14. PacueT UKJIOHOB

15. CpaBHuTENbHAS XapaKTEPUCTHKA U BHIOOD almnaparoB AJisi OUUCTKU Ia30B OT MpUMeceit

16. Pacyer ruapaBIMYecKOr0 COMPOTHUBICHHUS MPOTHBOTOYHBIX IHUKIOHOB, OJMHOYHOTO U Oarapeii-

HOT'O UCIIOJTHCHUS.

17. PacueTsl cTenenu YyJ1aBJIMBaHHUA B HGHTpO6C)KHI>IX MbUICYJIOBUTCIIAX.

18. Pacyer 0CHOBHBIX TapaMETPOB BO3IYIIHOTO (PHIBTpa

19. MeTozp! yTHIIN3alUU ra3000pa3HbIX OTXO0JI0B
20. XapaKTepuCTUKH CTOYHBIX BOJL

21. OrcrauBanue. KOHCTpyKIIMM OTCTOMHUKOB
22. PacueT OCHOBHBIX ITapaMeTPOB OTCTOIHHUKOB
23. TleckonoBKH

24. Tunel GUITBTPOBATBHBIX TIEPETOPOIOK

25. YCTpoicTBO (GMIBTPOB JIJISI OYUCTKH CTOYHBIX BOJT

26. Lentpudyrupoanne. KoHCTpyKIIMU IEHTpUYT
27. Cenapatopsl

28. I'uapOoLUKIOHBI

29. YTunusauus 0caIkoB CTOYHBIX BOJT

30. MeTo/p! yTHIIM3ALIMY TBEPABIX OTXOI0B

31. McTtounuku oOpa3oBaHMs TBEPABIX OTXOOB

32. Knaccudukarys TBEp/IbIX OTX0I0B

33. MeTopI U3METBYCHHS TBEPIBIX OTXO0J/I0B

34. MeTosl pa3esieHus] TBEPIbIX OTXO0JI0B

35. MeTozsl oborateHus TBEpAbIX OTXO0B




36. denepanbHbINA HIKOJOTHYECKUI KOHTPOIIb: B3IJISA B MPOILIOE, OLIEHKA HACTOSILETO U MEePCIEeKTH-
BBl Pa3BUTHS

37. Db (HEeKTUBHOCTH AKOJIOTHIECKOTO KOHTPOJIS

38. OcoOEeHHOCTH OCYILECTBJIEHUS! OOLIECTBEHHOI'O 3KOJIOTMYECKOI0 KOHTPOJIS 3a 3KCILTyaTaluen
OTJEJIbHBIX 0OBEKTOB

39. KoHTpOJIb AKOJIOTHYECKOTO COCTOSIHUSL TEPPUTOPHIA

IlIkaJbl OLeHKH 00pa30BaTeJIbHBIX JOCTHKEHUN

Banabl Bajubl 3a |Onenka (0aja
(uTOroBOIl | pa3zaesibl | 3a OTBET Ha
PEUTHHTOBOM 3ayere)
OLIEHKH)

TpeOoBanusi K 3HAHUAM

— OmeHKa «3a4TEHO» BBICTABIISICTCS, €CIH CTYICHT HMeEeT
3HAHUS OCHOBHOIO Marepuaia, ecid OH IPOYHO YCBOMII
NPOrpaMMHBIH  MaTepual, IOCIEA0BATEIIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro H3jaraeT ero Ha 3auere, BIIajeeT
100-65 30-50 ggasqga gHO» HEOOXOJMMBIMU HaBBIKAMH W TIpUEMAaMH WX BBITIOJIHEHUS,
oV 0aiios YMEET TECHO yBS3bIBATh TECOPHIO C MPAKTUKOM
— VYueOHblE JOCTUXKEHUSI B CEMECTPOBBIM Iepuox u
pe3yibTaraMi  pyOEKHOrO  KOHTPOJISL  JEMOHCTPUPYIOT
JIOCTATOYHYIO CTEICHb OBJIAJICHUS TPOTPAMMHBIM MAaTEPHAIIOM.

— OuneHka «He 3a4TEHO» BBICTABIISAETCS CTYEHTY, KOTOPBIA HE
3HAaeT 3HAYUTEJBHOM YacTH MPOrpaMMHOIO  MaTepuaia,
JIOITyCKAeT CyIIeCTBeHHbIe OomMOKU. Kak mpaBuio, oleHka «He
3aYT€HO»  CTaBUTCA  CTYyAEHTaM, KOTOpble HE  MOTYT
64-0 090 | (/€ 3aumerioy| MPONOIKUTH oOydeHne O€3 JOMOJHUTENIBHBIX 3aHATHHA IO
- 0-29 6annoe | coOTBETCTBYIOIIEH AUCIUILIMHE.

— VYueOHblE JOCTHXKEHHS B CEMECTPOBBIM Mepuox U
pe3yibTaTaMu  pyOE€KHOrO KOHTPOJS JEMOHCTPUPOBAIN HE
BBICOKYIO CTENEHb OBJAJIEHHUs MPOrpaMMHBIM MaTepHajoM IO
MHHHMMAJIBHOM IJIAHKE.

Cymma Ouenka no 4-x 3auer Ouenka oaxammst
01108 0aJIbHOI 1IKaJIe (ECTS) paza
90 - 100 5 (0TAMYHO) A OTJINYHO
85 -89 B OYEeHb XOPOIIO
75-84 4 (xopotio) C XOpOIIO
3aYTEHO
70-74
6569 D YIOBJIETBOPUTEIIBHO
60 — 64 3 (yRoBaeTBOpHTENHHO) E MIOCPEACTBEHHO
HE
Hwuxe 60 | 2 (HeyAOBIETBOPUTEIBHO) SAUTCHO F HEYJOBJIETBOPUTEIBHO

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHne y4eOHOi JUCIMILITHHbI
OcHoBHas iuTEepaTypa:
1. Beromkus, A. I'. OCHOBBI HH)KEHEPHOU SKOJIOTHH : yueOHoe nmocobue i By30B / A. I'. BeTomkuH.
— 2-¢ W31I., cTep. — Cankrt-IletepOypr : Jlans, 2021. — 332 c.
https://e.lanbook.com/reader/book/152483/#326
2. [Iporeccel, ammaparsl ¥ TEXHUKA 3alIUTHI OKPYXKAIOMIEH cpessl : yaeOHoe mocodue / B. U. Jlerkui,
1O. .. T'opbarenko, U. I'. Ileprora, 1. H. Jlunynos ; nox penakumeit M. H. Jlumynosa. — ExarepunOypr :



https://e.lanbook.com/reader/book/152483/#326

YIJITY, [6. 1] — UYacte 2 : Oumcrka ra3zombuieBbIX BbeIOpocoB — 2018, — 299 c.
https://e.lanbook.com/reader/book/142510/#3

3. Pacder u mpoeKTupoBaHUE CUCTEM OOecrieueHHsT Oe301acHOCTH : yueObHoe mocooue / . A. XKXunun-
ckas, M. C. I'nmymankoBa, M. C. [IpaxoB, M. B. BuckoB. — Ilepmp : ITHUITY, 2012. — 401 c.
https://e.lanbook.com/reader/book/160631/#2

4. CoraukoBa, E. B. Teopernuecknue 0CHOBBI IIPOIIECCOB 3aIUTHI CpeAbl 00MTaHus : ydeOHOe mocodne
/ E. B. CornukoBa, B. II. Imurpenko, B. C. CoruukoB. — Cankr-IlerepOypr : Jlans, 2014. — 576 c.
https://e.lanbook.com/reader/book/53691/#568

JlonoTHUTeILHAS JTUTEPaTypa:

5. Anekcanapos, A. A. Tabmup! Temmopu3nuecKuX CBOMCTB BOJBI M BOASIHOTO mapa. Pek. ['oc. cimyx-
00if ctangapTHBIX cripaBovHbIX JaHHbIX. [ CCCJl P-776-98 [Tekcr] : cipaBounuk / A. A. Anekcanapos, b.
A. I'puropses. - 2-¢ u3a., crepeoturl. - M. : Anbsac, 2020. - 168 c.

6. Haperimkun, /I, I'. PaBHOBecHs B pacTBopax 3yekTpoiauToB. Pacuetsl ¢ Mathcad : yueOHoe mocobue
/ A. T'. Hapeimkun, M. A. Ocuna, B. ®. OukoB. — Cankr-Ilerepoypr : Jlanp, 2018. — 180 c.
https://e.lanbook.com/reader/book/101866/#179

7. OueHka KayecTBa BOJ U MX CIIOCOOHOCTH K 00paboTke : yueOHOe mocoome / U. I'. Ymakosa, I'. A.
lopenkuna, A. A. KageiceBa, O. B. Illupouenko. — Owmck : Owmckuit ['AY, 2014. — 88 c.
https://e.lanbook.com/reader/book/64861/#8

IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcen:
I10: «Wordy, «Power Paint» mo0bix Bepcuii (xenatenbao He Hike Office 2003).
IMTouckoBeie cucteMsl B cetu MuTepHET — Yandex.ru, Google.com

MarepuajbHO-TEXHHYECKOE O0ecneyeHue y4eOHOM U CUUIIIMHbI

JlexumoHHbIE 3aHATHS MPOBOJSATCS B CHELUAIM3HPOBAHHOW ayIUTOPHUSAX, OCHALICHHOW MYJIbTHME-
TUIHBIM o0opynoBaHueM (aya.411).

OGopynoBaHue:

ABTOMaTU3UpPOBaHHOE pabouee MECTO MPENo1aBaTels:

Komnerorep ORION 215 — 1,

nporneccop-AMD Athlon(tm)IIx2215, 2,70 GHz

ornepaTtuBHas mamsts — 4,00 Gb.

[TpoexTop Casio XJ-V2 —1;

Muxkpodon Aceline AMIC-1 nacronbHbIi-1,;

OKpaH HaCTEHHBIH C JIEKTPONPUBOIOM -1;

JlutieH3noHHOE U CBOOOJHOE MPOrpaMMHOE obecrieueHrne 001ero u npodecCHoHaAIBLHOTO Ha3zHade-
Hus: MS Windows, MS Office Professional, Kaspersky Security.

[TpakTudeckue 3aHATHS MPOBOJATCS B Jabopatopun «TemnoTrexHuka u TepMoauHamuka» (ayn.318).
O6opynoBaHue:

KommiekT yueOHO-HarIaJHBIX TOCOOUH U IIIaKaToB;

KoMmiiekT 1oKkyMeHTaluu, MeToJuuecKoe 00eceueHue;

Jlaboparopusiii creny TOT-TIIB nns ucnbITaHUS pa3IUYHBIX KOHCTPYKIHUN TEIIIOOOMEHHUKOB;

JlaBopaTopHble YCTaHOBKH JIJIs1 BBIITOJIHEHUS 1a00paTOPHBIX paldoT:

1.0Onpenenenre TEMIOEMKOCTH BO3TyXa;

2.0npeneneHne KPUTHIECKOTO THaMeTpa TEIUIOBOW U3OJISIIHH,

3.0npeneneHre KPUTUYECKOTO Tiepenasia TaBIeHUs U KPUTHUECKOW CKOPOCTH;

4.0Onpenenenre Kod3ppuireHTa TEIONPOBOAHOCTH CHIITYYHX MaTepPHUaoB.

JlaGopaTopHslii cTeH 1 «TeXHOIOTHsI OUUCTKU M 00€3BPEKUBAHUS IIPOMBIIUIEHHBIX BHIOPOCOBY.



Y4eOHO-MeTOoAMYeCKNE PEKOMEHIAIUM 1JISI CTY/IEHTOB

3HaHus, MOITYYEHHbIE IO OCBOEHUIO JUCLUIUIMHBI, HEOOXOAUMBI NIPH OCYIIECTBICHUU Mpodeccruo-
HAJIbHOW JIeATENIbHOCTU OakallaBpa, BHIIIOJHEHUN BBITYCKHOM KBaJU(UKALIMOHHON pabOThl U U3y4EHUHU OC-
HOBHBIX JAUCUUIUIUH 110 MPO(UITIO TOATOTOBKH.

Jis 3¢ (eKTUBHOrO OCBOEHUS AMCLUIUIMHBI CTYJE€HTaM HEO0OXOAMMO MPOSIBIATh HAHOOJBIIYIO aK-
TUBHOCTb BO BpeMsl ayJAUTOPHBIX 3aHATHH, CIEI0BaTh YKa3aHWAM BELYILLEro IPENoAaBaTellsi, BBIIOIHATH
CaMOCTOSITENIbHYIO paboTy B 00beMe, yCTaHOBICHHOM paboueii mporpaMMon AUCHUTUINHBL.

JIeKIIMOHHBIE 3aHATHS COCTABIISIOT OCHOBY TEOPETHYECKOT0 O0YUYEHHS M TIO3BOJIAIOT C(POPMUPOBATH
CHCTEMaTH3HPOBAHHBIE OCHOBBI 3HAHUHU 1O JUCIMILIMHE, MTO3BOJIIOT PACKPHITh Hauboee CI0KHBIE, OCHO-
BOIIOJIATral0IME BOIPOCHI.

B xozne neKIMOHHBIX 3aHATUH HaJUIEKUT KOHCIIEKTUPOBATh Hanbosee BaKHbIE NOJIOXKEHUS U3ydae-
MOW TEMBI, a M0 OKOHYaHWM 3aHATHs 3alaBaTh BOIPOCHI, BBI3BIBAIOIINE 3aTPYIAHEHMS C YCBOECHUEM pac-
CMaTpuBaeMoON TeMbl. PekoMeHayeTcsi mepel ClIeAyHOUIMM JIEKIIMOHHBIM 3aHATHEM ITOBTOPUTH MaTepuall
pPAcCMOTPEHHOM TeMbl, U3YYUTh COBPEMEHHYIO JHMTEPATYpy, BBIIOJHUTH CaMOCTOATENBbHYIO paboTy B 3a-
JIAHHOM 00BEME.

IIpakTHueckue 3aHATUSA MO AUCLUIUIMHE MTO3BOJISAIOT IIPOBEPUTH YCBOCHUE TEOPETUYECKOIO MATEpHU-
ana, GopMUpPOBATh MPAKTHUYECKHE HABBIKA M YMEHUS 110J] PYKOBOJCTBOM IPETOAABATEINs, YIIIyOIstoT, pac-
LIMPSIOT, JETATU3UPYIOT MTOJTYYEHHBIE Ha JIEKIIUHU 3HaHUsA. lIpakTuyeckoe 3aHsATHE NPEOoIIaracT BbIITOIHE-
HUE [0 33JJaHUIO U MO/ PYKOBOJICTBOM IIPENOAaBaTeNIs OJHON MJIM HECKOJIIBKHUX MpakTHYeCKuX padot. s
YCIIEIIHOT'O BBINIOJHEHUS NMPAKTUYECKUX 3alaHui U OCBOCHHUS AMCLMILIMHBI Iepe]] KaKIbIM IIPAKTHYECKUM
3aHATUEM HEOOXOAMMO BBIYYHTh TEOPETUUYECKHI MaTepuall COOTBETCTBYIOLIECH T€Mbl, UCIOJIb3Ysl KaK KOH-
CHEKT JICKIUI, TaK U PEeKOMEHJyeMyto JuTepaTtypy. 1lo pe3ynbraTtam BBIIOIHEHUS MPAKTUYECKOH pabOThI
IIPOBOJIUTCA OLIEHKA TEKYILEH yCIIEBAEMOCTH, KOTOpasi CYMMUPYETCA K pe3yJibTaTaM aTTeCTAallly Pa3/eoB.

CamocrosTenpHas paboTa moapasyMeBaet 1moja co0oi mpopadoTKy TEOPETUIECKOTO MaTepuaa ¢ uc-
IIOJIb30BAaHNEM PEKOMEHIYEMOM JIUTEPATYPHI 110 TOM WM UHOU TEME, NOCIECAYIOUIUN OTYET M0 pe3yJIbTaTaM
CaMOCTOSITENIbHOM paboThl B (hopMe, yCTaHOBIEHHOMN MPEINO0/1aBaTEIEM.

CpenctBoM HMH(MOPMAIIMOHHON MOJIAECPKKH OPraHU3allMd CaMOCTOSITEIbHON pabOThl CTYIEHTOB B
paMKax y4eOHOW JUCLMIUIMHBI ABISIOTCS MH(popMaioHHo-o0pa3oBatenbHas cpeaa (MOC), anekTpoHHO-
6ubmmoreunsie cuctemsl, foctynHsie BUTU HUAY MU®U, aGoHEeMEHT U TepHoANKA.

JUis BBITIOJIHEHUSI CaMOCTOSATENBHOM paboThl CTYJEHTY HYXKEH JHOO JOMAIlHUN KOMIbIOTEP C J0-
CTYIIOM B MHTEPHET, JTM00 KOMIbIOTEpHBIE Kitacc Ne222.

Kaxxnprit cTy1eHT uMeeT cBOM JIOTHUH U napois A Bxoaa B MOC.

MeTtoanyeckue peKOMEHIAUM I TIpenogaBareaen

Ha mepBom 3aHsATHU MO JaHHOHM y4eOHON DUCHUILIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C IMO-
PSAKOM €€ U3Y4YeHHsI, PACKPBITh MECTO U POJIb JUCIHUILTUHBI B MPOIlecce MOATOTOBKH OakanaBpa 1Mo Hampas-
JIEHUI0 «JEKTPOIHEPIeTUKA U INEKTPOTEXHUKAY», €€ MPAKTUUECKOE 3HAY€HHE, JOBECTH JI0 CTYIEHTOB Tpe-
OoBaHUs Kadeapsl, OTBETUTH Ha BOMPOCHI.

[Ipy moATrOTOBKE K JIEKIIMOHHBIM 3aHSTHAIM HEOOXOJUMO MPOIyMaTh TUTAH €T0 MPOBEICHUS, COIEP-
JKaHWE€ BCTYIUTEIHHON, OCHOBHOM W 3aKIIOYUTEIHHON YaCTH JIEKIINH, O3HAKOMHUTHCS ¢ HOBUHKAMH y4eOHOM
U METOJIWYECKON JMTepaTyphl, MyOJUKAMUSAMU MEPUOAUICCKON TMeYaTH MO TEME JICKIIMOHHOTO 3aHSTHS.
YTOYHUTH TUTaH MMPOBEACHUS MTPAKTUUYECKOTO 3aHATHUS 110 TEME JISKITHH.

B Xone neKnMoHHOTO 3aHATHS TPENoaBaTeb M0JDKEH Ha3BaTh TEMY, YUeOHBIE BOMPOCHI, O3HAKO-
MUTb CTY/ICHTOB C [IEPEYHEM OCHOBHOMW U JOTIOJHUTEIBHOM IUTEPATYPHI 10 TEME 3aAHSTHS.

B xozme u3noxeHus JTEKIIMOHHOTO MaTepuaia ClieqyeT MPUBOAUTH HauOolee SpKUe U 3allOMUHATO-
HIMeCs] MPUMEPHI, 33/1aBaTh M0 XOAY U3JI0KE€HHUS JIEKIUOHHOTO MaTepuaia pUTOPUUECKUE BOIIPOCHI U CaMO-
My J1aBaTh Ha HUX OTBET. JTO CHOCOOCTBYET aKTUBH3AIIMH MBICIUTEIHLHON JEATEILHOCTU CTYIEHTOB, TO-
BBIIICHUIO MX BHUMaHUS M MHTEpECa K MaTepuaily JIEKIHH, €€ coaepxkanuto. [IpenogaBarens JOKEH PyKO-



BOOAUTH pa60T0171 CTYI[GHTOB 10 KOHCHGKTI/IpOBaHI/IIO JICKIITUOHHOT'O MaTepI/IaJIa, HO,Z[‘-IepKI/IBaTB HGO6XOI[I/I-
MOCTb OTPaXEHHUsI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHHI M3y4aeMOW TeMbl. B 3aKIIOUNTENbHON YacTH JIEK-
UM HEOOX0IMMO c(hopMySIMpPOBaTH OOIIKME BBHIBOABI IO TEME, PACKPBIBAIOIIUE COACPIKAHNUE BCEX BOIIPOCOB,
MOCTaBJICHHBIX B JIEKIMH. OOBSBUTH IIJIaH 0YEPETHOTO MPAKTHYECKOTO 3aHATHS, JaTh KPAaTKUE PEKOMEH 1a-
IIUHY TI0 TIOJITOTOBKE CTYJCHTOB K MPAKTUYECKOMY 3aHSTHIO.

[Tpu MOATOTOBKE K MPAKTUYECKOMY 3aHSTHIO TIPETOIaBaTeII0 HE0OX0IMMO YTOUYHUTH TUTaH €ro Mpo-
BCACHUA, HpOILYMaTB Hepequb 3a4a4d, IIoJJICKalux pemeHmo BO BpCMSI HpaKTI/I‘-IeCKOI‘O 3aHATHA. OKa3BI-
BaTh MCTOHI/I‘-IGCKYIO IIOMOIIIb CTyI[eHTaM B IIOATIOTOBKEC K 3aHATHIO, BBIIIOJTHCHHUIO JOMAIIHUX SaI[aHHﬁ. B
X0J1€ MPAKTUYECKOTO 3aHSATHUSI BO BCTYMUTEIBHOM CIIOBE PACKPBHITh TEOPETUUECKYIO U MPAKTUUECKYI0 3Ha-
YUMOCTh TEMBI, ONPEJCIIUTh TOPSAOK €ro MPOBEACHUS, KOJIMYECTBO perraeMbix 3anad. LlerecoobpasHo B
XO0JIe pelIeHUs 3a/1ay 33JaBaTh 00yYaIOIUMCS JOTOJTHUTEIIbHBIC U YTOYHSIOIINE BOMPOCHI C LETBI0 BBISIC-
HEHHUS TIyOMHBI 3HAHHE IO paccMaTpuBacMoi Teme. B 3aKiIFOUMTENbHONW YacTH MPAKTHYSCKOTO 3aHITHS
CJIeMyeT MOABECTH €ro UTOTH: J1aTh OOBEKTUBHYIO OIICHKY OTBETOB KaXKJIOTO CTYJCHTA U YYeOHOMH I'PYIIIHI B
11eJI0M. PacKphITh MOJOKUTENIbHBIE CTOPOHBI M HEJIOCTATKU MPOBEICHHOIO MPaKTUYECKOro 3aHatus. OTBe-
TUTH HaA BOHpOCLI CTYIIGHTOB. Ha3BaTB TeMy O‘ICpCI{HOFO 3aHATHA.

[Tocme kaxIo0ro JICKIIMOHHOTO M MPAKTUIECKOTO 3aHSITHS HEOOXOIUMO CJENIaTh COOTBETCTBYIOIIYIO
3aMch B KypHaJlaX ydyeTa IMOCEUIaeMOCTH 3aHATUN CTYI€HTaMU, BBISICHUTD Y CTapOCT y4e€OHBIX TPyl Npu-
YHNHBI OTCyTCTBI/ISI CTy,IleHTOB Ha 3aHSTUAX. HpOBOIII/ITB Fp}/HHOBLIG 158 I/IHI[I/IBI/IIIyaJII)HI)Ie KOHCYJH)TaIII/II/I CTy-
JIEHTOB B XO/JI€ MX MOJTOTOBKU K TEKYILEH U MPOMEKYTOYHON aTTECTAIMH M0 Y4eOHOUM TUCIUTLINHE.

B pe3ynbrate 0cBOSHUS AIUCHUIUINHBI CTYACHTHI CIAI0T 3a4eT.

Crynent, nonyuyuBinii menee 60% oT MakcuManbHOro Oajuia 3a pasfen TUCIHUILUIMHBI WM TIpoMe-
KYTOUHYIO aTTEeCTallMI0, CYUTACTCS HEATTeCTOBAHHBIM T10 JJAHHOW AUCLHUILIHHE.

[Tporpamma cocraBnena B cooTBercTBUU ¢ TpeboBanusimu OC HUAY MUODU u yueOHBIM TUIaHOM
OCHOBHOM 00pa3oBaTeNIbHON MporpamMmsbl 1o Hampasiienuto noarotoBku 13.03.01 Temiosnepreruka u Tern-

JIOTEXHHKA.
Pabouyro IIporpaMmy COCTaBUI JOLEHT Sresr Koctun J1.A.
A /' ‘
PerieH3eHT: JOIEHT \/’f/ Ycrunos H.A.

[Iporpamma omobpena Ha 3aceganuu YMKH 13.03.01 TemnnosHepreTuka M TEIJIOTEXHHKA OT
15.11.2021 roaa, mpotoxos Ne2.

[Tpencenarens yaeOHO-METOINYECKONH KOMUCCHH PazyBaes A.B.




