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JAPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHUS
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KBanuduxkauus BbINTYCKHUKA
baxanasp

®opma 00y4eHust
OYHO-3a04HAs

bamakoBo 20



He.]'ll) OCBOCHUA NTUCIHHUIIJINHBI

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;

- 3HAHU O METOJIaX KOHTPOJS U U3MEPHUTEIHLHON TEXHUKE JUISl ONMPEISICHUS KOHIICHTPAIUUA BpE-
HBIX BEIICCTB;

- 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 MOoKa3aTelei;

- 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 MTPOEKTaAMU U MPOrpaMMaMH B 00JaCTH MPOU3BOJICTBA DIIEK-
TPOIHEPTUU ATOMHBIMH CTaHITUSIMU;

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

MecTto qucuumiuHbl B ctpykrype OOII BO

N3ydyenne aucuumniauHbl «TeXHONOTHS OYMCTKH M O0OE3BPEKMBAHUSA 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 SIBJISETCS] HEOOXOMMbBIM HHCTPYMEHTOM MX YCTAHOBJICHHUS.

[Ipr ocBOEHWM MAHHOW MUCIMIUIMHBI CTYIEHT CMOXET YaCTHYHO IPOJEMOHCTPHPOBATH TPYAOBBIC

GyHKIMY:

- A/01.6 TexHudeckas MojepkKKa IKCIUTyaTaliii 000pyI0BaHUS, TEXHOJIOTHYECKUX CUCTEM, TPYOO-
poBo10B Topsiueit Bojabl 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 odopynosanus TOC (I1C 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 AMCUUIUIMHBL Y CTYJEHTa (POPMHUPYIOTCS CIIEAYIONINE KOMIIETEHINH:

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 yuact- | 3-IIK-1 3Hath: JIOKyMEHTHI H
MH(POPMAIIMOH- | aTOMHbBIE BOBaTh B cOOpe M aHa- | CTAaHJAPThl OpraHu3aluu B 00Ja-
HBIX AIIEKTPUIECKHUE JIM3€ HWCXOMHBIX JaH- | CTH HPOEKTHOW JIESTEIbHOCTH;
HUCXOIHBIX JaH- | CTAHLIUU, PEAKTOPBI HBIX JUIsI IPOEKTUPOBA- | MPUHIUIBI PabOThI SKCILTYyaTHPY-




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 JOKYMEHTAalMEH

eMoro 000OpyAOBaHHUS, TPYOOIPO-
BOJIOB M TEXHOJOTMYECKHX CH-
CTeM TypOUHHOTO OTICICHHS
V-IIK-1 Ywmers: paborats C uH-
(OpMaIMOHHBIM MPOCTPAHCTBOM
Ha cepBepe (BeO-cepmepe) opra-
HU3AIMH [T XpaHeHHsI, OOMeHa U
COBMECTHOT'O HCIIOJIb30BaHMsI WH-
dbopmanmu o npoeKTy

B-IIK-1 Bnangerb: MeTOQUKaMU
COCTaBJICHUSI JTOKYMEHTAllUU C
omucaHueM obObemMa paboT 1o
HAIPaBJICHUIO TIPOCKTA;
METOJIaMU KOHTPOJS KITFOYEBBIX
nmokazatene 3(pGEKTUBHOCTH U
KadyecTBa IO HANpaBJICHUIO MPO-
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; MEPOIPHUATHS IO
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 CUTyalldd U
MOCNEACTBHSl TPUHUMAEMBIX 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; TMPAKTUYECKUMHU TOIXO-
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 YTIpPaBJICHUS TEXHOJO-
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 mponecce 0CBOCHUA JTaHHON JIUCUMILIMHBI PCAIMU3YIOTCA CICAYIOMIUC 3a/1a91 BOCIIUTAHHUA:

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
JlucuuiiuHa mpenojaeTcsl cTyAeHTaM B 7-oM cemectpe. OOImias TpyI0eMKOCTh TUCIUIUIMHEI 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
ro WIernuu

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

o [CPC/KPC

Kn-1 25

2 Buapl NmpOMBIIUICHHBIX BbI- 18 2 4
OpocoB M HX (HU3UUECKUE
CBOMCTBA

12

3 | Meronsl u cpeactBa ymane- 20 4 4
HUS TBEPJABIX BEIICCTB W3
ra3oo0pa3HbIX IMPOMBIILIEH-
HBIX BBIOPOCOB

12

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

12

Ki-2 25

S5 | TBepaple  NPOMBIILIEHHBIE 18 4 4
OTXOJIbl M1 METOJIbl UX Mepe-
paboTku

12

6 | Dxomorumyeckas JKCIEPTH3A, 16 2 2
KOHTPOJb,  MPUPOJOOXPaH-
HBIC MPOTPAMMbl U MEPOITPH-
SITUS

12

Bu mpomMe:KyTOYHO# aTTeCcTAIINA 108/6 18 18/6

72

3 50

* - COKpalIeHHOEe HauMEHOBaHHUE (POPMBI KOHTPOJIS

** - cymMMa MakCHUMaJlbHBIX 0ajuioB J0bkHA ObITh paBHa 100 3a ceMecTp, BKIIOYas 3a4yeT U (WIN)

9K3aMC€H

CoxkpalieHHOe HAaUMEHOBaHUE (OPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3/ieoB:

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- 2 1-7

Ooti. XapaKTepUCTUKHU 3arps3HEHUsT OKPYKAIOIIEH Cpeibl 1 OCHOBHBIE Me-
Toabl ee 3ammThl. [lokazarenu kadecTBa okpyxatomed cpenasl (OC). uc-
TOYHHUKH 3arpsizHeHus: atMochepsl. MIcToOuHUKH 3arps3HeHus] aTMOC(EPHI.
Xapakrepuctuku 3arpszauteneid OC. OCHOBHBIE TTPOIECCHl MHKEHEPHOM
3allIUTHl OKpPYKAIOLIEH Cpellbl OT TEXHOTCHHBIX 3arpsi3HEHU. DHEpreTu-
yeckoe 3arpsizaenne OC.




Jexyus 2. Buovl npomululieHHbIX 8b10POCO8 U UX huzudeckue 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.
OCaXKJIEHHE TIOJ| ICHCTBUEM CHJI TSDHKECTH M MHEPUMOHHBIX CHJI. TbLJIeoca-
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 aIlmapaToB IS
OYKMCTKH I'a30B OT IPUMECEN.

Jexyua 5-6. Cmounsie 800bl npomviulieHHbIX npeonpusmuti. Memoowi
OUUCMKU U 00e38PeNHCUBANHUSL CIMOYHBIX 600. XAPAKTEPUCTUKU CTOYHBIX
BOJI. 000pyIOBaHME JUIsI MEXaHUYECKOM OYMCTKM CTOYHBIX BoA. Orcrau-
BaHME. NECKOJNIOBKU. KoHCTpykiuu OTCTOMHUKOB. DuibTpoBaHue. THUIIbI
(GWIBTPOBANBHBIX IEPETOPOJOK. YCTPOHCTBO (PUIBTPOB Ui OYHMCTKU
crouHbIX BoA. LlenTpobexnsie MeTozpl. LlenTpudyrupoanne. KoncTpyk-
mun uentpugyru. Cenaparopsl. ['MIpONMKIOHBL. YTHIIM3aLUs OCa/JKOB
CTOYHBIX BOJI.

Jexyus 7-8. Teepovie npomvluiienHvie omxoobl U Memoovbl ux nepepa-
oomxku. VICTOYHHKY 00pa30BaHMs TBEP/IBIX OTXOIOB M X KJIACCU(DUKAIIHS.
METOIbI M3MEJbUCHHS TBEPBIX OTXOJ0B. MeTOobl pa3jeicHus u odora-
IICHMSI TBEPABIX OTXOA0B. METOIBI yTHIN3AIUN TBEPIBIX OTXOJIOB.

Jlexyus 9. Dxonoeuueckasn sxcnepmu3a, KOHMpPOib, NPUPOOOOXPAHHbLE
npozpammul u meponpusamusi. OOLECTBEHHBIN IKOJIOTUYECKUN KOHTPOJIb B
Poccun: mnpaBoBoe perynupoBaHUE W IMPAKTHKA. SKOJOTMYECKHM 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.
Pacuer THAPABINYCCKOr0 COIIPOTUBJIICHUA IMMPOTHBOTOYHLIX ITHKJIOHOB,
OJMHOYHOI'O 1 6aTapeﬁHOFO HUCIOJHEHHs. PacueTsl cTernenu YJ1aBJIMBaHUA
B HGHTpO6e)KHI)IX MBbUICYJIOBUTCIIAX

1-7

Pacuem ocnosHbix napavempoe OMCMOUHUKOB

1-7

Ilepedyennb 1a00paTOpHBIX padoT - HE MPEXYCMOTPEHbI Y4eOHBIM IIJIAHOM

3ajganus I CaMOCTOSITEJIbHOM Pa00ThI CTY/I€HTOB

YyeOHo- MeTOaH-

Bcero
Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHHs (3aaHMsl) yeckoe obecmeye-
4acoB
HHE
1 2 3
Bunbsl KOHTPOJISI TPOMBIIIUIEHHBIX BBIOPOCOB (M3yU€HHE TEMBbI CaMOCTOS- 12 1-7

TEJIBHO, TOJIFOTOBKA K OJIMI-OIIPOCY Ha JIEKIIHN)




Knaccudukanus oTxonsmux ra3oB. MeToasl YTHIN3AIUH T'a3000pa3HBIX 12 1-7
OTXOJIOB (M3y4EHHE TEMBbI CAaMOCTOSATEIHHO, MOJATOTOBKA K OJHII-OMPOCY
Ha JICKIIHH )

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

OcHoBHbIe MeTOBI yTHi3auu (ocdorumnca. OTXOabI TPOU3BOACTBA Ka- 18 1-7
JMWHBIX yAOOpeHU# (M3y4YeHHE TEeMbl CaMOCTOSTEIBHO, MOATOTOBKA K
OJUII-OMIPOCY HA JICKITUH )

OCOOCHHOCTH OCYIIECTBJICHUSI OOIIECTBEHHOTO 3KOJOTHYECKOTO KOH- 12 1-7
TPOJIS 32 DKCIUTyaTaIleld OTAeIbHBIX 00beKTOB. KOHTPOJIb 3KOIOTHYeCKO-
IO COCTOSIHUS TEPPUTOPHIA (M3yUCHHE TEMbl CAMOCTOSATEIBHO, MOATOTOBKA
K OJTUI-0MPOCY HA JICKIIHH )

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

OoOpa3oBare/ibHbIC TEXHOJIOTHHA

[Ipu peanuzanuu yueOHOro mMarepualia Kypca UCHOJB3YIOTCS pa3inuHble 00pa3oBaTeIbHbIe TEXHO-
JIOTUH, CTIOCOOCTBYIOIIME CO3JaHHUI0 aTMOC(hepbl CBOOOIHON M TBOPUYECKOM MUCKYCCHHM KaK MEXAY Ipero-
JaBaTelieM U CTYACHTaMHU, TaK U B CTyJleHYecKoil rpyrre. L{enbio mpu 3ToM sBIseTcsl BBIpaOOTKa y CTYICH-
TOB HAaBBIKOB M KOMIIETCHIIMM, ITO3BOJSIOIIMX CAMOCTOSITEBHO BECTH HCCIENOBATEIBCKYI0 W HAay4HO-
MeJaroru4ecKyro padory.

[TpakTrueckas MOATOTOBKA MPH peaTu3alii Y4eOHOM TUCHIUILTMHBI OPTaHU3YeTCsl yTeM MPOBEIe-
HUS TPAKTHUYECKUX 3aHATUH, MPEIyCMaTPHUBAIOIINX y4acTHE OOYYarOIIMXCS B BBITOJHEHUH OTICIHHBIX
AJIEMEHTOB paboT, CBA3aHHBIX ¢ OyAyIIel npodeccuoHaAIbHON AeSITENbHOCTHIO.

[IpakTudeckasi TOATOTOBKA TaK)Ke BKIIIOYAET B ce0sl 3aHATHS JICKIIMOHHOTO THIIA, KOTOPhIE MpPeay-
CMaTpPUBAIOT Mepeaauy yueOHol mHbopManuu o0ydyaronmmcs, HeOOXOANUMOMN I MOCIEIYIOIIEr0 BBIMOJI-
HEHUS paboT, CBA3aHHBIX ¢ OyayIiei npodeccnoHalbHOM 1eATeTbHOCTHIO.

AyIUTOpHBIE 3aHATHS TPOBOAATCS B BUJE JEKIUI ¢ ucnoiab3oBaHueM [1K n koMnbroTepHOro mpoek-
TOpa, MPAaKTHUYECKUX 3aHATUH, ¢ ucrosb3oBanueM 1K npu nposeaennn pacueron. CamocrosTenbHas padboTa
CTYJEHTOB MPOBOJUTCS MOJ PYKOBOACTBOM IIpEeNoJiaBaTelel, ¢ OKa3aHUEeM KOHCYJIbTAlUi U MOMOIIU NpU
MOATOTOBKE K KOHTPOJIBHBIM pad0TaM, BHIIIOTHEHUH JOMAIITHUX 3aJJaHUH.

DOoH/I OLIECHOYHBIX CPEICTB

CDOHI[ OLCHOYHLIX CPEACTB IO AUCHHUIIJIMHEC obecreynuBaeT MPOBEPKY OCBOCHUS IINIAHUPYCMBIX pC-
3ylbTaTOB 00y4eHUs (KOMIETSHIINA 1 UX UHAUKATOPOB) MOCPEACTBOM MEPOIIPUATHI TEKYIEro, pyOeKHOTO
Y IIPOMEXKYTOYHOT'O KOHTPOJIS 110 JTUCLUILIINHE.

CBs13b Mex1y GOPMUPYEMBIMH KOMITETEHIIUSIMU U (pOpMaMU KOHTPOJIS UX OCBOEHHS MPEJCTABIIEHA B
clenyromen Tabuie:

HaumenopaHue KoH-
Ne KO,I[ 1 HAUMCHOBAHUC MHAUKATOpA J0- HanmenoBanue

TPOJUPYEMBIX pa3acioB o
/1 p py(TCMLI? A CTHKCHUSA KOMIICTCHIIUN OLICHOYHOI'0 CPEACTBA

BX0/1HOM KOHTPOJIb

Bomnpockl BXOJHOTO KOH-
TpoJsi (YCTHO)
ATTecTanus pa3aenoB, TEKYIN KOHTPOJIb YCIIEBAEMOCTH

1 | BXoaHOIi KOHTPOJb




1 Pasznen 1 3-TIK-1, V-IIK-1, B-TIK-1, Komnoksuym 1

2 Paznen 2 3-I1K-8, 3-I1K-10, V-IIK-8, V-IIK-10, KomnokBuym 2
B-IIK-8, B-IIK-10

[TpomMerxxyTodHast aTTeCTaIHS
3-TIK-1, 3-T1K-8, 3-I1K-10, V-IIK-1, V-
1 | 3auer I1K-8, V-IIK-10, B-IIK-1, B-IIK-8, B-
I1K-10

Bompocsl k 3auery (I1ch-
MEHHO)

OueHoYHbIE CPeACTBA I BXOJHOI'O KOHTPOJIS MIPEACTAaBIAIOT cOOOH BOIIPOCHI, KOTOPBIE 33at0TCs
CTYZICHTaM B YCTHOM (hopme.

B kadecTBe OLIEHOYHOTO CpeACTBA TEKYLIETO KOHTPOJS HCIIOJB3YIOTCS YCTHBIM W MHCHMEHHBIN
orpoc.

B xauecTBe OLIEHOUYHOIO CPEJICTBA ATTECTAI[MU Pa3/ielia UCIIOJIb3YETCS KOJNIOKBUYM.

JU1st IpOMEXYTOYHOM aTTEeCTalluy MPEAYCMOTPEHBI TEOPETUIECKHE BOTIPOCHI.

I[To uroram oOy4eHus BHICTABIISCTCS 3a4eT.

Bonpocbl BXOAHOT0 KOHTPOJIsI
1. Y3 kakux ra3zoB COCTOUT BO3AYX?
2. duznyeckue U XMMUYECKHE CBOMCTBA Kuciopoa. [IpouienTHoe copepxanue
KHCITIOpOJIa B BO3/YyXE.
3. ®Ou3nyecKue U XUMHUYECKHE CBOICTBA YTIIEKUCIIOTO ra3a.
4. Okcup yriepoja u ero Gu3ndeckue 1 XUMUIECKHe CBONCTBA.
5. A30T U €ro OKCHUBbI.
6. Cepa. B cocTaB kakux coeJuHEHUIN BXOAUT cepa?
7. IlpencraBieHue o XJ0PCoAepKAIINX BEIIeCTBAX - (hpeoHax
8. IlpencraBiieHre o BpeHbBIX BEIIECTBAX.
9. Ilpencrasienue o 3arps3HEHUAX aTMOC(EPBHI.
10. BBITSDKHBIE CHCTEMBI BEHTHIISIIIIH.
11. IlpencraBiieHne o ralbBAHUYECKUX LI€XaX U yJAJIECHUN BPEIHOCTEMN.
12. BBITSKHBIE 30HTHI.
13. bopToBBIE OTCOCHI.
14. [Ipouecchl CKUTAHUS TOILIMBA.
15. Ilpouecc ynanenus: B atMmocdepy MPOayKTOB CrOpaHUsl TOTLIIMBA.
16. [IpeacraBieHune 0 TUTCHHOM B METALTYPrUYECKOM MIPOU3BOJICTBE.
17. IlpuBectu cOOCTBEHHBIE TPUMEPHI 3arpsI3HEHUST OKPYKAIOIIEH CPE/IbI.
18. [Ipeacrasnenne 06 aTMOCHEPHOM JABIICHUU U €r0 U3MEPECHHH.
19. Kakoe naBnenue Ha3bpIBalOT U30bITOUHBIM? Kak oHO u3mepsieTcs?
20. OxapakTepu30BaTh aOCOIIOTHOE JJaBJICHHE.
21. Oxapakrepu3oBaTh "HOpMaJIbHBIE YCIOBUA'" JI4 Ta3a.
22. YTo xapaKTepu3yeT BOJOPOIHBIN nokazarens pH?
23. Kakoii BennuuHoi pH onpenensiercs KMCIOTHAs cpenia, 1ejaoyHas cpena?

OueHovHbIE CPeACTBA TEKYIIEro KOHTPOJIS
Tekymuii KOHTPOJIb MTPOBOAUTCA MO KaXJO0M TEME MPAKTUYECKOTO 3aHITUS C LEJIbI0 OMpPEeaeIICHUS
YPOBHSI CAMOCTOSTEIBHOM PabOTHI CTy/IEHTA HaJ Y4eOHBIMH MaTepuaiaMHu TUCIUIUIMHBEL. Pe3ynbraTel Te-
KYIIErO0 KOHTPOJIS BIMSIOT HAa PEUTHHT cTylaeHTa. [IpoBoauTcs mo pe3ynbTaTaM BBIIOJHEHHS M 3aLIUTHI
MPAKTUYECKHUX 3aHSATHM, HA OCHOBAaHUH PELIEHUS CTYJIEHTAMH CaMOCTOSITENIbHBIX pab0T M KOHTPOJIBHBIX pa-
00T CcTyIeHTaMH 3209HON (DOPMBI O0yUEHUS.



Bonpocsl k KosutokBuymy 1.

. XapaKTepUCTUKH 3arps3HEHUS OKPYKAIOIIEH Cpebl
. OCHOBHBIE METO/IbI 3AILUTHI OKPYKAIOLIEH CPENbI

. [loxa3zarenu kauecTBa OKpY>XaroLleh cpenbl

. UcTouHuKM 3arps3HeHus atMochepsl

. XapaKTepUCTUKU 3arpsI3HEHUM OKPYKAIOLIEH CpeIbl
. DOHEpreTUYECKOE 3arpsi3HEHNE OKPY-KAOILEN Cpe/bl
. Buap IpOMBITIITIEHHBIX Ta3000pa3HbIX BEIOPOCOB

. Buap IpOMBITIITICHHBIX )KUKUX BEIOPOCOB
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. Buib1 mpOMBITIIIEHHBIX TBEP/IBIX BEIOPOCOB

10. ITeuteocaguTeNbHBIE KAMEPHI

11. ueprimoHHBIE MBUICYJIOBUTEIH

12. IlenTpoOEKHBIE MBLICYTIOBUTEIH

13. dakrop pazaeneHus

14. PacueT uKIOHOB

15. CpaBHuTenbHAs XapaKTEPUCTHKA U BBIOOP aIrmapaToB Uil OYMCTKH I'a30B OT IpUMecel

16. PacueTr rHIpaBIMYECKOTO COMPOTUBIICHUSI TPOTUBOTOYHBIX ITHMKJIOHOB, 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 KosutokBuymy 2.
. XapaKTEPUCTUKH CTOYHBIX BOJL
. OrcrauBanue. KoHCTpyKIIMM OTCTONHUKOB
. Pacder 0CHOBHBIX ITapaMeTpOB OTCTONHUKOB
. [leckonoBku
Tuns! GUIBTPOBANBHBIX IEPETOPOIOK
. YCTpoiicTBO GUIBTPOB ISl OUMCTKH CTOYHBIX BOJ]
. Hentpudyruposanue. Koncrpykunu neHTpudyr
. CenapaTtopsl
. I'maponuKIOHbI
. YTunusanus ocakoB CTOYHBIX BOJ

e
N )

. MGTO)II)I YTUIA3alu TBEPABIX OTXOJ0B

[EY
N

. UcTounukn O6p330BaHI/I$I TBEPABIX OTXOA0B

[EY
w

. Kitaccudukanus TBepAbIX 0TX0A0B

[EEN
N

. MGTO,HI)I HU3MCJIBUCHUA TBEPABIX OTXOO0B

=
(€]

. MeTonbl pa3aciiCHuA TBEPAbIX OTXOO0B

=
»

. MeTozp! oboramieHus TBEpbIX 0TX0JI0B

17. ®enepanbHbIil HKOJOTHUECKUI KOHTPOJIb: B3I B MPOILIOE, OLIEHKA HACTOSILETO U MePCIeKTH-
BBl Pa3BUTHS

18. DPPeKTUBHOCTH FIKOTIOTUIECKOTO KOHTPOJIS

19. OcoOeHHOCTH OCYIIECTBIICHHSI OOIIECTBEHHOTO JKOJIOTHYECKOTO KOHTPOJS 3a JKCILTyaTamnuei
OTHEIBHBIX 0OBEKTOB

20. KoHTpOJIb DKOJIOTHYECKOTO COCTOSTHUSI TEPPUTOPHIA

HIka/ja oueHMBaHUS KOJJIOKBUYMA

«3a4TeHO» Teoperuueckuii BONpOC pacCMOTPeH B MOJIHOM oObeme. CTyAeHT MOXET JaThb




MOSACHAIOIUE KOMMCHTApHH.

«He 3aureno»

JaTh MOACHAIOIME KOMMCHTapHHU.

TeopeTrrueckuii BONPOC pacCMOTPEH HE B MOJHOM oO0beMe. CTyIeHT He MOXKET

Konrtpoabnas padora

Bxurouaer B ce0s KOMIUIEKT pa3HOYPOBHEBBIX 3aj1au IO BapUaHTaM.
3aoaua 1. Onpenenutb 3¢dexkTuBHOCTh nukioHa tuma CJK-I[H-33 (umkmnon), mo HoMorpamme
(puc.l), npu crenyromux yCIOBUSAX: THAPABINYECKOe collpoTuBiaeHue nukiona AP, Ila; cpennuii menuan-
HBIH pasMep bl Osg', MKM; TIOTHOCTB TIBLIA p, KI/M°; AHaMeTp mruKiona Dy, M; TeMIepaTypa OurIiaeMo-
ro razat, °C (4ncjI0oBbIe JaHHbIE IPEACTABIEHBI B TA0I. 1).

Tabmuma 1
Bapuant 1 2 3 4 5 6 7 8 9 0
Tun [H-24 | OH-15y | JIMOT | CUOT | LH-15 | {H-11 | CK-LIH-34 | Y4-38 | BOHKUOT | 4BLII
IUKJIOHA
AP, I1a 1500 1450 1000 1400 1400 1500 800 600 1300 1400
dso', MKM 7 7 8 6 8 8 7 8 7 8
P, Kr/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
7 1
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Puc.1. Homorpamma juist onpeieneHust 3 peKTHBHOCTH IUKIOHA
3aoaua 2. Onpenenuth, KakuM OyJeT THAPABIUYECKOE COMPOTHBIICHUE ITUKIOHA, IO HOMOTPaMMe

(puc.l), npu cregyoomux ycioBusx: Tpedyemas 3pGeKTUBHOCTb ylaBIuBaHus &, %; cpeHUN MeAHUaHHbII
pasMep MBUIH CPEIHHI MeIHaHHbIA pasMep MU Oso', MKM; IUIOTHOCTB TIBUIH P, KI/M®; QHAMETp LHKJIOHA
D,,, M; Temmeparypa ouniiaeMoro rasa t, °C (4uciioBble JaHHbIE IPEICTABIEHBI B Ta0J1.2).

Tabmanma 2
Bapuant 1 2 3 4 5 6 7 8 9 0
Tun [[H-24 | 1[H-15y | JJMOT | CHUOT | IIH-15 | [[H-11 | CK-I[H-34 | CAK-ITH-33 | V4-38 | 4BLILI
INMUKJIOHA
g % 60 60 65 75 85 80 70 75 80 65
dso”, MKM 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 KOHTPOJbLHOMH padoThI

«3auTeHo»

Tekcr ycnoBust 3a1auu NpUBEIEH MOJHOCTHIO. PaboTa BBHINOIHEHA HA OHOM CTOpPOHE
naucra. PemeHue 3ajgauu BeIeTCs MO3TAIHO, C MOSICHEHUEM KaXKAOT0 XO0Ja peLICHUs.
[lepen BbIUMCIEHHEM MCKOMBIX BEJIMYMH BHayaje JaHa pacueTHas (opmysa B OyKBeH-
HOM BBIPAKEHMH, 3aT€M I10JICTABJICHbl UNCIIEHHBIC 3HAYEHUs BCEX BXOJAIMX B Hee Ma-
pametpoB. Ilpu peniennn 3agaun coOtoaeTcs eJMHCTBO Pa3MEPHOCTEN BEIUYHH, BXO-
JAIIMX B Ty WIK HHYIO 3aBUCUMOCTb.

«He 3aureno»

Texct ycnoBus 3a1auu NpUBEJEH HEMOMHOCTHI0. OTCYTCTBYET MOATAIIHOE PELICHUE 3a-
naun. CTyJIeHT HEe MOXKET MOSICHUTh Xo/a pemienus. [lpu pemenuu 3amaun He coOIro-
JIEHO €AMHCTBO Pa3MEPHOCTEN BETUYHH, BXOJAIIMX B Ty WIA HHYIO 3aBUCUMOCTb.

Bomnpocsl k 3a4ety
1. XapakTepucTuKy 3arpsi3HEHUS OKPYKaIoLIEei cpebl
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. OCHOBHBIE METO/IbI 3AIIUTHI OKPYKAIOIIEH CpeIbl

. [Toxa3zarenu kauecTBa OKpY>XKaromie cpeabl

. Ucrounuku 3arpszHenus atmochepsl

. XapaKTepUCTUKH 3arpsi3HEHUN OKpY>Karolei cpeibl
. DHEepreTUYEeCcKOe 3arpsi3HEHNE OKPYKAOILEN Cpe/ibl
. Buib1 mpoMBITIIIEHHBIX Ta3000pa3HBIX BEIOPOCOB

. Buipl IpOMBIIITIEHHBIX KUIKUX BEIOPOCOB

. Buipl npoMBIIIITIEHHBIX TBEPABIX BEIOPOCOB

10. ITpueocaguTeNbHBIE KAMEPHI

11. lnepumoHHbIE MBUICYIOBUTEIH

12. llenTpoOeXHbIE NBIICYIOBUTENN

13. ®axTop pazaeneHus

14. Pacyer 1IMKJIOHOB

15. CpaBHuTENBHAS XapaKTEPUCTHKA U BHIOOD alnmnaparoB AJisi OUUCTKU Ia30B OT MpuMeceit

16. Pacder ruapaBIMYecKOro COMPOTHUBICHHUS MPOTHBOTOYHBIX IUKIOHOB, OJMHOYHOTO U OaTapeii-

HOT'O UCIIOJTHCHUS.

17. PacueTsl cTerneHu YyJ1aBJIUBaHHUA B IICHTpO6C)KHI>IX MbUICYJIOBUTCIIAX.

18. Pacyer 0OCHOBHBIX apaMETPOB BO3IYIIHOTO (PUIbTpPa

19. MeTozp! yTHIIN3alUU ra3000pa3HbIX OTXO0JI0B

20. XapaKTepuCTUKH CTOYHBIX BOJL

21. OrcrauBanue. KOHCTpyKIIMHM OTCTOMHUKOB

22. PacyeT OCHOBHBIX MTapaMeTPOB OTCTOHHHUKOB

23. TleckonoBKH

24. Tunel GUITBTPOBATBHBIX TIEPETOPOIOK

25. YCTpoicTBO (GMIBTPOB JIJISt OYUCTKH CTOYHBIX BOJT
26. LlentpudyrupoBanne. KoncTpykiuu ueHTpudyr
27. Cenapatopsl

28. I'uapOIUKIOHBI

29. YTunusanus 0caIkoB CTOYHBIX BOJT

30. MeTop! yTHUIIM3ALMU TBEPABIX OTXOI0B

31. McTrounuku oOpa3oBaHMsI TBEPIBIX OTXOJIOB
32. Knaccudukarys TBEp/IbIX OTXOI0B

33. MeTopl U3METBYCHHS TBEPIBIX OTXO0J/I0B
34. Metozsl pa3zieieHust TBEPABbIX OTXOI0B




35. MeTosl oborameHus TBEpAbIX OTXO0B

36. denepalbHBINA YKOJIOTHIECKUN KOHTPOIIB: B3TJISI B MIPOILIOE, OIIEHKA HACTOSIIETO M MePCIIeKTH-
BbI Pa3BUTHS

37. Db (HEeKTUBHOCTH IKOJOTHIECKOTO KOHTPOJIS

38. OcoOEHHOCTH OCYIIECTBIICHUSI OONMIECTBEHHOTO JKOJIOTMYECKOTO KOHTPOJIS 3a JKCILTyaTaluen
OTJICTBHBIX 0OBEKTOB

39. KoHTpOJIb AKOIOTHYECKOTO COCTOSIHUSL TEPPUTOPHIA

IlIkaJbl OLeHKH 00pa30BaTeJIbHBIX J0CTHKEHUN

Banabl Bajubl 3a |Onenka (0aja
(uTOroBOil | pa3zaesibl | 3a OTBET Ha
PEUTHHTOBOM 3a4yere)
OLIEHKH)

TpeGoBanus Kk 3HAHUAM

— OIeHKa «3a4T€HO» BBICTABISIETCS, €CJIU CTYIEHT HMEeT
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» HEOOXOJMMBIMUA HaBBIKAMH M TIpUEMAMH WX BBITIOJIHEHUS,
oL 0aios YMEET TECHO yBS3bIBATh TCOPHIO C MPAKTUKOM
— VYueOHblE JOCTUXKEHUSI B CEMECTPOBBIM Iepuox u
pe3yinbTaraMi  pyOEKHOTO  KOHTPOJSL  JCMOHCTPUPYIOT
JIOCTAaTOYHYIO CTEICHb OBJIA/ICHUS TPOTPAMMHBIM MATEPHAIIOM.

— OrmeHka «He 3a4TEHO» BBICTABIISETCS CTYJAEHTY, KOTOPBI HEe
3HaeT 3HAYUTEIBHOW YacTH MPOTPaAaMMHOIO MaTepuaina,
JIOITYCKaeT CyIIeCTBeHHbIC omnOKU. Kak mpaBuio, oneHka «He
3aUTEHO»  CTAaBUTCA  CTyJAEHTaM, KOTOpble HE  MOTYT
«He 3aumeHo»| IPOAODKUTh 00ydeHHe Oe3 JIOMOJHUTENbHBIX 3aHATUH 110

64-0 29-0 .
- 0-29 6annoe | coOTBETCTBYIOIIEH AUCIUILINHE.

— VYueOHblE JOCTHXKEHHS B CEMECTPOBBIM Iepuox U
pe3yibTaTaMu  pyO€KHOrO KOHTPOJS JEMOHCTPUPOBAIM HE
BBICOKYIO CTETEeHb OBJAJIEHUS MPOTPAMMHBIM MaTepUATIOM IO
MHHUMAJIBHOM TUIAHKE.

Cymma Ouenka no 4-x Ouenka

. 3ayer I'paganus

0aJ110B 0aJIbHOI 1IKaJIe (ECTS) paja

90 - 100 5 (0TAM4HO) A OTJINYHO

85 -89 B OYEeHb XOPOIIO

75-84 4 (xopotio) C XOpOIIO

3a4YTEHO
7074
6569 D YIOBJIETBOPUTEIBHO
3 (y1OBIETBOPUTEIHHO
60 — 64 (yn P ) E MIOCPEJICTBEHHO
HE
Huxe 60 | 2 (HEyqOBIETBOPUTETHLHO F HEYJOBJIETBOPUTEIBHO
(Heyn p ) 3a4YTEHO YA P

YueOHO-MeTOoAM4YecKoe U MHPOPMALIHOHHOE o0ecriedyeHre y4eOHOM TN CIMIIMHBI
OcHoBHas iuTEpaTypa:
1. Beromikun, A. I'. OcHOBBI HHXEHEPHOM 3K0JI0THH : yuyeOHoe nocodue st By3oB / A. I'. BetomkuH.
— 2-¢ W31I., cTep. — Cankrt-IletepOypr : Jlans, 2021. — 332 c.
https://e.lanbook.com/reader/book/152483/#326
2. TIporneccel, anmapatsl U TEXHUKA 3alUTHl OKPYXKAIOIIECH cpenbl : yaeoHoe mocobue / B. U. Jlerkwii,



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

1O. .. T'opb6arenko, U. I'. IlepBosa, 1. H. Jlunynos ; nox pexakuueir Y. H. JIunmynoBa. — ExarepunOypr :
VIJITY, [6. r]. — UYacte 2 : Oumcrtka ra3ombuieBbIXx BbeIOpocoB — 2018, — 299 c.
https://e.lanbook.com/reader/book/142510/#3

3. Pacdet u mpoeKTUpoBaHUE CUCTEM OOecrieueHus O0e301acHOCTH : yueObHoe mocooue / . A. XKunun-
ckas, M. C. I'nmymankoBa, M. C. [paxoB, M. B. BuckoB. — Ilepmp : ITHUITY, 2012. — 401 c.
https://e.lanbook.com/reader/book/160631/#2

4. CoraukoBa, E. B. Teopernueckrue 0CHOBBI IIPOIIECCOB 3aIIUTHI Cpebl O0MTaHus : 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 JIUTEpPaTypa:

5. Anekcanapos, A. A. TaGauiel TerIoGU3NIECKUX CBOMCTB BOJIBI M BOASHOTO Tapa. Pek. ['oc. ciyxk-
00if ctangapTHBIX cripaBovHbIX JaHHbIX. [ CCCJl P-776-98 [Tekcr] : cipaBounuk / A. A. Anekcanapos, b.
A. I'puropses. - 2-¢ u3a., crepeorurl. - M. : Anbsac, 2020. - 168 c.

6. Hapsimikun, /1. I'. PaBHOBecus B pacTBopax anektponuToB. Pacuersl ¢ Mathcad : yue6HOe mocoOue
/ A. T'. Hapeimkua, M. A. Ocuna, B. ®. OukoB. — Cankr-IlerepOypr : Jlawp, 2018. — 180 c.
https://e.lanbook.com/reader/book/101866/#179

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

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

MarepuajJbHO-TEXHHYECKOe O0ecneyeHue y4eOHOM U CUUIIIMHbI

JlexuimoHHbIE 3aHATHS MPOBOJATCS B CHELUAIM3HPOBAHHOW ayTUTOPHUSAX, OCHALIEHHOW MYJIbTHME-
TUIHBIM o0opynoBaHueM (aya.411).

O6opynoBaHue:

ABTOMaTU3UpPOBaHHOE paboyee MECTO MPEero1aBaTels:

Komnerorep ORION 215 -1,

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

orneparuBHas mamsats — 4,00 Gb.

[Tpoekrtop Casio XJ-V2 —1;

Muxkpodon Aceline AMIC-1 nacronbHbINi-1,;

OKpaH HaCTEHHBIH C 3JIEKTPOIPUBOIOM -1;

JIuuieH3MOHHOEe U CBOOOAHOE MpOrpaMMHOE obecreueHue oOuiero u npodeccHoHabHOTO Ha3zHaue-
Husi: MS Windows, MS Office Professional, Kaspersky Security.

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

KommiiekT yueOHO-HarIaJHBIX TOCOOUH | IIIaKaToB;

KoMmmiekT 1oKkyMeHTaluu, METOANYECKOe 00ecTeueHuE;

Jlaboparopusiii creny TOT-TIIB nns ucnbITaHUS pa3IUYHBIX KOHCTPYKIUN TEIIIOOOMEHHUKOB;

JlaBopaTopHble YCTaHOBKH JIJIsl BBINIOJTHEHUS J1a00paTOPHBIX padoT:

1.Onpenenenre TEMIOEMKOCTH BO3TyXa;

2.0npezaeneHne KPUTUIECKOTO TMaMeTpa TEIUIOBON U30JISIHH;

3.0npeneneHre KpPUTUUECKOTO Tiepenasia 1aBIeHUs 1 KpUTHUECKOH CKOPOCTH;

4.0Onpenenenre Kod3ppuireHTa TEIIONPOBOAHOCTH CHITYYHX MaTepPHAaJIOB.

JlaGopaTopHslii cTeH T «TeXHOIOTHs OUUCTKU U 00€3BPEKUBAHUS IIPOMBIIIUIEHHBIX BHIOPOCOBY.



Y4eOHO-MeTOoAMYeCKNE PEKOMEHIAIUM 1JISI CTY/IEHTOB

3HaHus, MOITYYEHHbIE IO OCBOEHUIO JUCLUIUIMHBI, HEOOXOAUMBI NIPH OCYIIECTBICHUU Mpodeccruo-
HAJIbHOW JIeATeNIbHOCTU OakasiaBpa, BHIIIOJHEHUH BBITYCKHOM KBaTM(PHUKALIMOHHON pabOThl U U3Y4YEHUH OC-
HOBHBIX JAUCUUIUIUH 110 MPO(UITIO TOATOTOBKH.

Jis 3¢ (eKTUBHOrO OCBOEHUS AMCLUIUIMHBI CTYJE€HTaM HEO0OXOAMMO MPOSIBIATh HAHOOJBIIYIO aK-
TUBHOCTb BO BpeMsl ayAUTOPHBIX 3aHATUM, CIEI0OBaTh YKa3aHWSAM BEAYyILIErO IIPEIOJaBaTelsl, BBIIOJIHATH
CaMOCTOSITENIbHYIO paboTy B 00beMe, yCTAaHOBICHHOM paboueil mporpaMMon AUCHUTUINHBL.

JIeKIIMOHHBIE 3aHATHS COCTABIISIOT OCHOBY TEOPETHYECKOT0 O0YUYEHHS M TIO3BOJIAIOT C(POPMUPOBATH
CHCTEMaTH3HPOBAHHBIE OCHOBBI 3HAHUHU 1O JUCIMILIMHE, MTO3BOJIIOT PACKPHITh HANOOJEe CIIOKHBIE, 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-
CMaTpUBaeMON TeMbl. PekoMeHayeTcsi mepen CiaeayroUUuM JIEKIIMOHHBIM 3aHATHEM IIOBTOPUTH MaTepHall
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 IO/ PYKOBOACTBOM IIPEIIOIaBaTelsl, yriryOmstoT, pac-
LIMPSIOT, JETATU3UPYIOT MTOJTYYEHHBIE Ha JIEKIIUHU 3HaHUsA. lIpakTuyeckoe 3aHsATHE NPEOoIIaracT BbIITOIHE-
HUE [0 33JJaHUIO U MOJ PYKOBOJCTBOM IIPENOAaBaTelis OJHON MM HECKOJIBKUX MPAaKTHUYECKUX padoT. [l
YCIIEITHOTO BBIIIOJHEHUS NMPAKTUYECKUX 33aJaHUM U OCBOEHUS IMCLUIUIMHBI IIEpEN KaXKAbIM IPAaKTHUECKUM
3aHATUEM HEOOXOAMMO BBIYYHTh TEOPETUUYECKHI MaTepuall COOTBETCTBYIOLIECH T€Mbl, UCIOJIb3Ysl KaK KOH-
CIEKT JICKIUH, TaK U PEeKOMEHyeMyto JuTepatypy. 1lo pe3ynbraTtam BBIIOIHEHUS MPAKTUYECKOH pabOThI
IIPOBOJIUTCA OLIEHKA TEKYIEH yCIIEBAEMOCTH, KOTOpasi CYMMUPYETCs K pe3yJIbTaTaM aTTeCTalluy pa3/ieiioB.

CamocrosTenpHas paboTa moapasyMeBaet 1moja co0oi mpopadoTKy TEOPETUIECKOTO MaTepuaa ¢ uc-
IIOJIb30BAaHUEM PEKOMEHIYEMOM JIMTEPATYPHI 110 TOM WIM UHOM TeME, MOCIEAYIOIUN OTYET IO pe3yIbTaTaM
CaMOCTOSITENIbHOM paboThl B (hopMe, yCTaHOBIEHHOMN MPEINO0/1aBaTEIEM.

CpenctBoM HMH(MOPMAIIMOHHON MOJIAECPKKH OPraHU3allMd CaMOCTOSITEIbHON pabOThl CTYIEHTOB B
paMKax y4eOHOW JMCLMIUIMHBI ABISIOTCS MH(popMaioHHo-o0pa3oBatenbHas cpeaa (MOC), anekTpoHHO-
6ubmuoreunsie cucteMsl, foctynHsie BUTU HUAY MU®U, aboHEMEHT U TepHoInKa.

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

Kaxxnprit cTyieHT uMeeT cBOM JIOTUH U napodib Juist Bxoga B MOC.

MeToanyeckue peKOMEHAAUM IS 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-
JIEHUIO0 «JEKTPOIHEPreTUKA U IIEKTPOTEXHUKAY», €€ MPAKTUUECKOE 3HAUCHHE, JOBECTH IO CTYIEHTOB Tpe-
OoBaHUs Kadeapsl, OTBETUTH Ha BOMPOCHI.

[Ipy moATrOTOBKE K JIEKIIMOHHBIM 3aHSTHAIM HEOOXOJUMO MPOIyMaTh TUTAH €T0 MPOBEICHUS, COIEP-
JKaHWE€ BCTYIUTEIHHON, OCHOBHOM W 3aKIIOYUTEIHFHON YaCTH JICKIIUU, O3HAKOMHUTHCSI C HOBUHKAMH YIEOHOU
U METOJIWYECKON JMTepaTyphl, MyOJUKAMUSAMU MEPUOAUICCKON TMeYaTH MO TEME JICKIIMOHHOTO 3aHSTHS.
YTOYHUTH TUTaH MMPOBEACHUS MTPAKTUUYECKOTO 3aHATHUS 110 TEME JISKITHH.

B Xone neKnMoHHOTO 3aHATHS TPENoaBaTeb J0JDKEH Ha3BaTh TEMY, y4eOHBIE BOIPOCHI, 03HAKO-
MUTb CTY/IEHTOB C IIEPEYHEM OCHOBHOM U JOTIOJHUTEIBHOU JTUTEPATYPHI 110 TEME 3aHSITHS.

B xozme u3noxeHus JTEKIIMOHHOTO MaTepuaia ClieqyeT MPUBOAUTH HauOolee SpKUe U 3allOMUHATO-
HIMeCs: MPUMEPHI, 33/1aBaTh M0 XOAY U3JI0KE€HHUS JIEKIUOHHOTO MaTepuaia PUTOPUUYECKHE BOIPOCHI U camo-
My J1aBaTh Ha HUX OTBET. JTO CHOCOOCTBYET aKTUBH3AIMHM MBICIHTEIHHOW JEATEIHLHOCTH CTYIEHTOB, TO-
BBIIICHUIO MX BHUMaHUS M MHTEpECa K MaTepuaily JIEKIHH, €€ coaepxkanuto. [IpenogaBarens JOKEH PyKO-



BOOAUTH pa60T0171 CTYI[GHTOB 10 KOHCHGKTI/IpOBaHI/IIO JICKITMOHHOT' O MaTepI/IaJIa, HOI[‘ICpKHBElTL HGOGXO,Z[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. OOBSIBUTH IJIAH OYEPEITHOTO MPAKTUUCCKOTO 3aHATHS, JaTh KPaTKUE 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 BpeMSI HpﬁKTPI‘ICCKOI‘O 3aHATHS. OKaSBI-
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 TE€MBI, ONPEJCIUTh TOPSAOK €ro MPOBEIACHHS, KOJIMYECTBO pemaeMbix 3amad. 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
CJIeIyeT MOABECTH €ro UTOTH: 1aTh OOBEKTUBHYIO OIICHKY OTBETOB KaXKJIOTO CTYACHTA M y4eOHOM TPyIIIbI B
11eJI0M. PacKphITh MOJOKUTENIbHBIE CTOPOHBI M HEJIOCTATKU MPOBEICHHOIO MPaKTUYECKOro 3aHatus. OTBe-
TUTH HaA BOHpOCLI CTYIIGHTOB. Ha3BaTB TeMy O‘ICpCI{HOFO 3aHATHA.

[Tocne kaxa0ro JEKIMOHHOTO U MPAKTHYECKOTO 3aHATHUSI HEOOXOIUMO C/ENIaTh 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 X0/ MX MOJATOTOBKU K TEKYIIEH U MPOMEXYTOUHOM aTTECTAIMU MO YUeOHOU TUCIUILINHE.

B pe3ynbrate 0cBOSHUS AIUCHUIUINHBI CTYACHTHI CIAI0T 3a4eT.

Crynent, nonyuyuBinii menee 60% oT MakcuManbHOro Oajuia 3a pasfen TUCIHUILUIMHBI WM TIpoMe-
KYTOUHYIO aTTeCTallMI0, CYUTACTCS HEATTeCTOBAaHHBIM IO IAHHOW TUCIUILINHE.

[Tporpamma coctaBieHa B coorBerctBuu ¢ TpeboBanusimu OC HUAY MUDU u yueGHBIM 1U1aHOM
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 nHa 3acemanmu YMKH 13.03.01 Termosnepretuka W TEIUIOTEXHHKA OT
15.11.2021 roaa, mpotoxos Ne2.
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HpeﬂCCHaTeJ'IL y‘-Ie6H0-MeTOI[I/IquKOI/I KOMHUCCHUU Pa3yBaeB A.B.



