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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;

- 20.014. PaGoTHUK 1O OpraHU3alUU FKCIUTyaTaIl[iU TEIIOMEXaHUYeCKOro 000pyA0BaHUS TEIIOBOM
AJIEKTPOCTAHIIUH.

MecTto qucuumiuHbl B cTpykrype OOII BO

N3yyenne aucuurinHbl «TeXHOMOTHS OYMCTKH M OOE3BPEKUBAHUS MPOMBIIUICHHBIX BBEIOPOCOBY
CBSI3aHO C HEOOXOAMMOCTBIO 3HaHUI OCHOB MAaTEeMAaTUKU, XUMUH, TEXHUYECKON TEPMOJINHAMHKH, SKOJIOTUH,
IIMPOKOE HCII0JIb30BaHUE, KOTOPHIX HE TOJIBKO JAa&T BO3MOXKHOCTH Hambosiee TOYHO BBIPa3UTh TEOpETHYe-
CKHE 3aKOHOMEPHOCTH, HO U SIBJIIETCSI HEOOXOAMMBIM HHCTPYMEHTOM MX YCTaHOBJICHUS.

[Ipr ocBOEGHWM MAHHOW TUCHMIUIMHBI CTYIEHT CMOXET YaCTHYHO IPOJEMOHCTPHPOBATH TPYAOBBIC

GyHKIMY:

- A/01.6 TexHudeckas Mojep>kKKa IKCIUTyaTaliii 000pyI0BaHUS, TEXHOJIOTHYECKUX CUCTEM, TPYOO-
poBo10B Topsiueit Bojabl U napa (I1C 24.083);

- A/02.6 Opranuzanus paboT 1o HarpasieHuto nesteabHocTH npoekta (I1C 24.009);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSIHUS TEIUIOMEXaHHUUECKOTO 000pY10BaHMsl, TEXHOIOTUYECKUX
cucreM u Tpyoonposoos (I1C 24.083);

-B/05.6.1TIpoBeneHne npopmiiakTHIECKUX MEPOIIPUATHI 110 MPeI0TBpaIlleHHIO HapyIlIeHui B pabo-
te obopynoBanus TOC, aBapuit u moxxkapos (I1C 20.001);
-B/01.6. Pa3paboTka MHCTPYKIIHA, CTAHJAPTOB U PErJIaMEHTOB JAESTEILHOCTH IO SKCIUTyaTalluy Tell-
nomexanndeckoro odopynoanus TOC (I1C 20.014);
- B/05.6. JIukBuaus aBapuii 1 BOCCTAHOBJIIEHUE HOPMAJIBHOTO pekuMa (PyHKIIMOHUPOBAHUS Tell-
nomexanndeckoro odopyaosanus TOC ( IIC 20.014).

Komnerenuuu od0yuarwierocsi, popmupyembie B pe3yabTare OCBOCHHUS TMCLH-
IIJIMHBI
B nporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI Y CTYJIeHTa POPMHUPYIOTCS CIIEIYIOIINE KOMIETEHIINN:

npodeccuoHaIbHbIE
3anauu npodec-
. P fl) OO0OBeKT nin 00J1acThb Konx 1 nanmeHoBaHMe Nuaukatopbl JOCTHXEHUS KOM-
CHOHAJIHOI Jie-
3HAaHUA KOMIICTCHIIMN NETCHI U

ATCIBHOCTHU




(L)

CO6op u aHanmu3
nH(pOPMAaILINOH-
HBIX

UCXOJHBIX JaH-
HBIX JUUISI TIPOCK-

TennoBwie U
ATOMHBIC
AIICKTPUICCKHE
CTaHI[UH, PEAKTOPbI
Y TTapOreHepaTopPhl

IIK-1 crnocoben ydvact-
BOBaTh B cOOpe U aHa-
U3¢ WMCXOIHBIX JIaH-
HBIX IS IIPOEKTUPOBa-
HUSl SHEProOOBEKTOB U

3-I1K-1

3HaTh: JOKYMEHTHI U CTaHAAPTHI
OpraHu3anuu B 00JacTH MPOCKT-
HOW JIEATENBHOCTH; TPUHIUIIBI
paboTHl 3KCIUTyaTUPYyEeMOro 000-

TUPOBAHUS aATOMHBIX UX DJIEMEHTOB B COOT- | pyJOBaHHs, TpPyOONPOBOJOB U
ANEKTPOCTAHILIUHI, a BETCTBUM C HOPMATHUB- | TEXHOJOTMYECKHX CHCTEM TYp-
TaK¥XKe Apyroe HOW TOKYMEHTalUEeH OMHHOTO OT/IEJICHUS
TEIIOMEXaHUYECKOE V-TIK-1
o0opyoBaHue Ymerb: paboraTh ¢ uH(pOpMAaIu-
COTJIACHO OHHBIM MPOCTPAHCTBOM Ha CEpBe-
npodeccnoHaTbHOMI pe (BeO-cepBepe) OpraHu3aIyH
NesITeNIbHOCTH; JUIsl XpaHeHus, oOMeHa U COB-
HOPMAaTUBHO- MECTHOTO  WCIONb30BaHUSI  HH-
TeXHUYECKast dbopMaruu Mo NpoeKTy
JOKYMEHTalUs 1 B-TIK-1
CUCTEMBbI Brnaznets: mMeTogumkaMu cocTaBiie-
CTaHJIapTHU3AIIH; HUS IOKYMEHTAllUU C OMHUCAaHUEM
CUCTEMBI obbema pabOT MO HamNpaBIICHUIO
JUArHOCTUKH U MIPOEKTA;
ABTOMATHU3UPOBAHHOTO METOJIaMU KOHTPOJIS KITFOYEBBIX
yIpaBICHUS nokasarenei 3pQexTUBHOCTH U
TEXHOJIOTUICCKHUMH KauecTBa 1O HAINPABIICHUIO MPO-
mpoleccamMmu B eKTa.
TEIJIOPHEPTETUKE

Opranuzanus TeroBele 1 AaTOMHEBIE IIK-6 Cnocoben obec- | 3-I1IK-6 3HaTh: OCHOBBI OpraHu-

pabouux MecT,
X TEXHHYECKOE
OCHaIlleHHE,
pasmerneHue
TEXHOJIOTHYe-
CKOTro 000pyI10-
BaHMS; KOH-
Tpoib  coOuo-
JCHUST TEXHOJIO-
THYECKON  JUC-
[UTLTHHBI

JIEKTPUUYECKHUE
CTaHIUH, PEaKTOPBI

U TIapOreHepaTopsI
ATOMHBIX 3JICKTPOCTAaH-
LIUH, a TAKXKE JAPYroe
TEIUIOMEXaHHYECKOe
000pyI0BaHKE COTIIACHO
npodeccroHanbHOI es-
TCJIBHOCTH; HOPMATHUBHO-
TeXHHYECKas JOKyMEeH-
Talusa U CUCTEMBI CTaH-
JapTU3alUN; CUCTEMBI
AUArHOCTUKU U aBTOMaA-
TU3UPOBAHHOTO YIIPaB-
JICHUSA

TCXHOJIOIMYCCKUMHU
mponeccaMmi B TCILIO-
OHCPICTUKE

NI€YHBaTh COOJIIOJICHHE
MpaBWJI TEXHUKU Oe3-
OTMAaCHOCTH, IPOU3BOJ-
CTBEHHON CaHUTapHH,
nokapHoil ©e3omacHo-
CTH, HOPM OXPaHBI TPY-
Jla, TPOU3BOJCTBEHHOM
U TPYAOBOW IUCIMILIH-
HBI

3allui  TPOM3BOJCTBA, TpyAa U
yIpaBJICHUS; HOPMBI  TEXHHKH
0€301acHOCTH M TPOM3BOJCTBEH-
HOM caHWTapuu, MOXKapHOU 0e3-
OIaCHOCTH U OXPaHBbI TPy
V-IIK-6 VYmeTb: NpUMEHSTH Me-
TOJBI ONTHMH3AINN TIAHUPOBA-
HUS pabodyero BPEeMEHH, pacxoja
MaTepHaJioB, YHEPTUU M TOILIHB C
yueToM TpeboBaHuil Oe3omacHo-
CTH

B-IIK-6 Bnanetrb: HaBbIKAMH Op-
TaHW3AIMHU TTPON3BOJICTBA padOT ¢
coOmoieHreM TpaBui  Oe3omac-
HOCTH

3agaum BOCIIMTAHHUA, PCAJIN3YEMBIC B paMKaX 0CBOCHUA TUCHHUIIJINHBI
B nponecce ocBoeHMS TaHHOW JUCHUIIIIMHBI PEATU3YIOTCS CAEAYIOINE 3aa49d BOCITUTAHUS:

Hanpagienne/
neau

Co3aanue

yCJI0BUIA,

Hcnoap3oBanue

BoCc- | BoBiieueHue B pa3HoO-

o0ecnmeYnBaKO X

NUTATEeJbHOI0 MOTEH-
nuaja y4eOHbIX JHC-
IUILINH

IUVIAHOBYI0 BHEY4eOHYI0
NeATeJIbHOCTh

IIpogeccnonaibHoe -

¢dbopmMHUpoBaHHE YYB-

1.Ucnionp3oBanne BOC-

1. Opranu3zarmus Hay4HO-




BOCIIMTAHHUC

CTBa JIMYHOM  OTBET-
CTBEHHOCTU 3a Hay4yHO-
TEXHOJIOTMYECKOE Pa3BU-
tue Poccuu, 3a pe3ynb-
TaThl UCCIICIOBAHUIN U UX
nocieactsus (B17)

MUTATEIBHOTO IOTEHIHU-
aJla TUCIUIUIMH Tpodec-
CHOHQJIBHOTO  MOJYJIA
i (OPMHUPOBAHUS HYB-
CTBa  JIMYHOH  OTBET-
CTBEHHOCTH 32 JOCTIIKE-
Hue auaepctBa  Poccun
B BEIyIUX HAY4HO-
TEXHUYECKHUX CEKTOpax M
byHIaMeHTalbHBIX — HC-
cilefioBaHUsX,  obecrie-
YHUBAIOLINX €€ SKOHOMHU-
YecKoe  pa3BUTHE U
BHEIIIHIOO Oe3omac-
HOCTb, IIOCPEJICTBOM
KOHTEKCTHOTO 0OydYeHHUS,
OO0CYX/IEHUSI ~ COLMAJIb-
HOM M IPaKTUYECKOU
3HaYMMOCTHU  pe3yJIbTa-
TOB HAy4YHBIX HCCIIEHO-
BaHUIl M TEXHOJOrHye-
CKHX pa3pabOTOK.
2.cnonb3oBaHue  BOC-
IUTATEIbHOIO IOTEHIH-
aJla TUCIUIUIMH mpodec-
CHOHAJIBHOTO  MOJYJIA
uist popMHUpOBaHUsL CO-
[UAJIbHOW  OTBETCTBEH-
HOCTH YYEHOro 3a pe-
3yJIBTaThl UCCIIEAOBAHUI
M WX TIOCJIEJICTBHSA, pas-
BUTHUSL  UCCIIeI0OBaTeNb-
CKMX KayecTB TIOCpe.-
CTBOM BBITOJIHEHUS
yueOHo-
UCCIIEIOBATEIbCKUX  3a-
JlAaHWW, OpPHUEHTHPOBAH-
HBIX Ha U3y4eHHE U Mpo-
BEPKY HAaY4HBIX (aKTOB,
KPUTHYECKHH aHaIu3
nyonukanuii B mpodec-
CHOHAJIIbHOW  oO0nacty,
BOBJICYCHHUSI B pEabHbIC
MEXIUCIUTUTMHAPHBIE
Hay4YHO-
UCCIIeI0BaTEIbCKHE
MPOCKTHI.

NPAaKTUYECKHX  KOH(e-
pEHLUN, KPYIIbIX CTO-
JIOB, BCTpeY C BELYIIUMU
CHelMaJuCTaMu  Npen-
IPUATHH SKOHOMHYECKO-
ro CEeKTopa ropoza IO
BOIIPOCaM TEXHOJIOTHYE-
ckoro Juaepctsa Poc-
CHH.

IIpogeccnonanbHoe
BOCIIMTaHueE

- (opMupoBaHHE OTBET-
CTBEHHOCTH 3a Tpodec-
CHOHAJIbHBIN BBIOOD,
npodeccuoHanpHOE pas-
BUTHE U Tmpodeccro-
HanbHbIe perieHus (B18)

Hcnonp3oBanue BOCIU-
TaTEIbHOTO MOTEHIHANIA
JUCLHUIUIMH TIpodeccHo-
HAJIBHOTO MOJYJS ISl
dopMupoBaHus y CTy-
JICHTOB OTBETCTBEHHOCTH
3a cBo€ MpodeccroHalb-
HOE pPa3BHUTHE IIOCpe.-
CTBOM BBHIOOpa CTYJIEH-

1.Opranusanust Hay4HO-
MPaKTUYECKUX  KOH(e-
pPEHIMI, KpYIJbIX CTO-
JIOB, BCTPEY C BEAYLIUMU
CHEelMaTUCTaMu  Tpen-
MPUATUN SKOHOMHUYECKO-
ro CeKTopa ropoja IO
BOIIPOCaM TEXHOJIOTHYE-
ckoro Juaepcrtsa Poc-




TaMH WHAWBUIYaTbHBIX
0o0pa3oBaTeNbHBIX  Tpa-
eKTOpUH, OpraHu3aIiu
CUCTEMBI OOLLEHUS MEX-
Ny BCEMH YYaCTHHKaMH
00pa3oBaTeNLHOrO MPO-
mecca, B TOM 4YHCIE C
UCIIOJIb30BAHUEM HOBBIX
MH(QOPMAIIMOHHBIX  TEX-
HOJIOTUH.

CHUHU.
2. Y4yactue B MOATOTOB-
Ke IyOJuKanuii B BbBICO-
KOPEHUTUHIOBBIX PELEH-
3UPYyEMbIX HAY4HBIX M3-

TAHUSIX

CTpykTypa u cojep:kaHue Y4eOHOM TUCUUIIIMHBI

JlucuuniauHa mpernogaeTcsl CTyAeHTaM B 7-oM ceMecTpe.O01mas TpyI0eMKOCTh AUCITUIUIMHBI CO-
craBisieT 3 3adyeTHRIX eauHuIbl, 108 ak. Jaca.

KaJsiengapHbii niian

Ne

bl

HaumenoBaHnue pa3jgeiia
(TeMBbl) JTUCHUTIITHHBI

Buabl yueOHoil 1eATEJIbHOCTH

(B yacax)

Bcero

JlabopaTopHble
IIpakTHyeckue

ATTecTa
nus pa3s-

pena
(popma )

Makcu
MAaJIb-
HBIN
0aJa
3a
*
pasaen

*

RS R e R e g2
=

Beenenue. Ponb, ctpykTypa
U 337a4M JUCUUIUIMHBL. B3a-
UMOCBSI3b  IIPOMBIIIIEHHBIX
YCTAHOBOK C OKpYyXKaromen
cpenou

i VIeruu
S ICPC/KPC

BI/I)II)I IMPOMBIIIJICHHBIX BBbI-
OpocoB M HX (HU3UUECKUE
CBOMCTBA

18

Meroasl U cpeactsa ypale-
HUS TBEPABIX BEUIECTB U3
ra3o00pa3HbIX MPOMBIILICH-
HBIX BBIOPOCOB

20

Ki-1

25

Crounble BOABI MPOMBII-
JIEHHBIX mpennpusatui. Me-
TOJIbI OYUCTKH U 00E3BPEKH-
BAHMSI CTOYHBIX BOJ

20

TBepaple  POMBINUICHHBIE
OTXOObl U METOJbI UX IICPEC-
paboTKn

18

DKoJoruyeckas 3KCHepTH3a,
KOHTpOJIb,  IPUPOAOOXPAH-
HBIE NIPOTPaMMBI U MEPOIIPHU-
SATUS

16

Ki-2

25

Bua npoMeKyTo4HOM aTTeCTAlMHU

108/2

6 82 | 94

3

50

* - COKpAlICHHOC HAUMCHOBAHHNC (I)OpMBI KOHTPOJIA

** - cymMMa MaKCHMallbHBIX 0allioB JobkHA OBITh paBHa 100 3a ceMecTp, BKIIIOUas 3a4eT U (W)

9K3aMCH

CokpatieHHOe HauMEHOBaHHEe (POPM TEKYILEro KOHTPOJISI U aTTECTAllUU Pa3/IeioB:

0Oo0o3HaueHHUeE

ITosHoe HauMeHOBaHHue




Kn KonnokBuym

3 3aueTr

Coaep:xaHue JIEKIIMOHHOT0 Kypca

TeMbl JIeKIHMH.
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU

Bcero
yacoB

YyeoHo- meToau-
yeckoe odecrneue-
HHE

1

3

Jlexyus 1. B3aumocesnzb npomuluiieHHbiX YCmMaHoB80K ¢ OKpYicarowel cpe-
Ooti. XapaKTepUCTUKHU 3arpsA3HEHUST OKPYKAIOIICH Cpelbl i OCHOBHBIC Me-
Toabl ee 3amuThl. [lokazarenu kadectBa okpysxkaromieit cpeasl (OC). Uc-
TOYHHUKH 3arpsizHeHus: atMochepsl. MICTOYHUKYN 3arps3HEHHsT aTMOC(EPHI.
Xapaxkrepuctuku 3arpssauteneid OC. OcHOBHbBIE 6polieccchl MHKEHEPHOM
3aIIUTHl OKPYXKAIOLIEH Cpellbl OT TEXHOTECHHBIX 3arpsi3HCHHUA. DHEpPreTH-
yeckoe 3arpsizHenne OC.

1-7

Jlexyust 2. Buobl npoMuludieHHbIX 8b1OPOCO8 U UX (u3uiecKue ceolucmad.
Knaccugukaius BEIOPOCOB BpPEIHBIX BEHIECTB IO arperaTHOMY COCTOS-
HUIO: Ta3000pa3HbIe, )KUIKNE, TBEPIbIC.

Jlexyusa 3-4. Memoowl u cpedcmea yoanienus meepovix 6eujecms u3 2azo-
00pa3HbIX NPOMBLULIEHHBIX 8b10pocos. OUNCTKA ra30B OT TBEPABIX YaCTHII.
OcaxaeHue moja IeUCTBUEM CUJI TSHKECTU U MHEPLIMOHHBIX cuil. [Ibuieoca-
nuTeNnbHble Kamepbl. MTHepionHble npuieynoBUTENd. OUIBTPOBAHUE TIbI-
JIeTa30BbIX cucTeM. PykaBHbIe QuiIbTphl. OYHCTKA Ta30B B TOJIE IIEHTPO-
o0exubIx cui. Lukinon. dakTop pasaeneHus. Pacuer nmukioHoB. batapeii-
HbIe IUKIOHBL. CpaBHHUTEIbHAS XapaKTEPUCTUKA U BHIOOD ammaparoB s
OUMCTKH T'a30B OT IIpUMECEH.

Jlexyust 5-6. Cmounvie 600bl npomviuiieHHbIX npeonpusmutl. Memoosi
ouuCmKU U 00e38pPeHCUBANUL CMOYHBIX 600. XAPAKTEPUCTUKU CTOYHBIX
Boa. O0opynoBaHue JIsi MEXaHUYECKON OYMCTKH CTOYHBIX BOJ. OTcTau-
BaHue. [leckonoBku. KoHcTpykunn orcroiiHukoB. @uinbTpoBanue. TuIisl
(UIBTPOBANBHBIX MEPETOPOJIOK. YCTPOUCTBO (PHIBTPOB ISl OYHUCTKH
cTouHbIX BOJ. LlenTpobexHsie MeTozbl. LlenTpudyruposanue. Konctpyk-
uun ueHTpudyru. CenapaTtopbl. ['MIpOUMKIOHBL. YTHUIU3aLUs OCAIKOB
CTOYHBIX BOJI.

1-7

Jlexyus 7-8. TeepOvie npomviuiienHvlie omxoobl U Memoobl ux nepepa-
oomxu. ictounnkn o0pa3oBaHus TBEPABIX OTXOJ0OB M UX KIACCU(PHUKALIHSL.
MeTtopl U3MeNbUEHUSI TBEPIBIX OTXOAO0B. MeTobl pa3sieneHust u obora-
LICHUS TBEPABIX OTXOA0B. MeToAbl yTHIM3alMU TBEPABIX OTXOM0B.

1-7

Jlexyus 9. Jxonozuueckasn sxcnepmusa, KOHMpPOab, NPUPOOOOXPAHHbLE
npoepammul u meponpuamus. OOIECTBEHHBIH YKOJOTHUECKUN KOHTPOJIb B
Poccun: mpaBoBoe peryimpoBaHHWE M IMPAKTUKA. DKOJIOTHYECKUN KOH-
TPOJIb: aHAIU3 JEHCTBYIOLIErO 3aKOHOAATEIbCTBA IIEPCIIEKTUB Pa3BUTHS.
[IpaBo Ha 00IIECTBEHHBIN KOJOTUYECKHI KOHTPOJIb.

1-7

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTudeckoro 3ansitusi. Bonpocel, orpadéarsiBae-
MbI€ HA NMPAKTHY€CKOM 3aHATUUA

Bcero
JacoB

YueOHO- MeTOIH-
yeckoe odecneye-
HHUEe

1

3




Pacuem mexnuueckux napawempoe l/;eHmp06€.?fCHblx nbmeyﬂoeumeﬂeﬁ. 4 1-7
Pacuer TUAPABINYCCKOIO COIIPOTUBJICHUA IMPOTHBOTOYHLIX ITHKJIIOHOB,
OJMHOYHOI'O U 6aTapeI71Hor0 HCITOJIHSHMA. PacdeTsl cTernenn YJ1aBJIMBaHUA
B I_[eHTpO6e)KHbIX MBbUICYJIOBUTCIIAX

Pacuem ocnosenwix napawempoe OMCMOUHUKOB 4 1-7

IlepeyeHb 1a00paTOPHBIX PadOT — He MPEAYCMOTPEHbI Y4eOHBIM IVIAHOM

3aaHus I CaMOCTOATEIbHON Pa00ThI CTYACHTOB

Y4yeOHo- MeTOaH-

Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHUs (3a1aHNsl) Beero yeckoe odecrmede-
4yacoB e
1 2 3

Byl KOHTPOJISI IPOMBIIIUICHHBIX BBIOPOCOB (M3ydeHUE TEMbI CaMOCTOSI- 18 1-7

TEJIbHO, OJITOTOBKA K OJIMI-OMPOCY HA JICKIUH)

Knaccudukanus oTxoasmux razoB. MeToAbl YTHIM3AIMH Ta3000pa3HbIX 18 1-7

OTXOJIOB (M3y4EHHE TEMBI CaMOCTOSATEIHHO, MOJITOTOBKA K OJMII-OIIPOCY

Ha JICKIIHH )

XuMuyecKkas OYMCTKa CTOYHBIX BOJA. Metonabl HeuTpamu3anuu. Pusmko- 18 1-7

XUMUYECKUE METO/bl OUUCTKU CTOYHBIX BOA. Doranus. Y TUIU3ALUS CO-
€IMHEHUN PElIKO3EMEIbHBIX 3JIEMEHTOB (M3YYEHHE TEMbl CAMOCTOSITENb-
HO, [TOATOTOBKA K OJIMII-OIPOCY Ha JIEKIIMH)

OcHoBHble MeTOAbI yTHH3auu (ocdorumnca. OTX0apI TPOU3BOACTBA Ka- 18 1-7
JTUUHBIX yHOOpeHud (M3ydeHHEe TEeMbl CaMOCTOSTEIBHO, MOATOTOBKA K
OIUI-0TIPOCY Ha JIEKIUH)

Oco0eHHOCTH OCYILIECTBICHUSI OOIIECTBEHHOTO 3KOJIOTMYECKOro KOH- 18 1-7
TPOJIS 32 HKCIUTyaTalel oTeNbHbIX 00beKTOB. KOHTpOIb 3K0I0rnYecKo-
IO COCTOSIHHS TEPPUTOPHI (M3yUeHHE TEMbI CAMOCTOSTENFHO, MTOITOTOBKA
K OJIMI-O0IpOCY Ha JIEKIIMN)

KOHTPOJIb 4

PacuerHo-rpadpuyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

OoOpa3oBaTe/ibHbIEC TEXHOJIOTHHA

[Ipu peanuzanuu yueOHOro MaTepuaia Kypca MCHOIB3YIOTCS pa3jMYHble 00pa3oBaTeNbHBIE TEXHO-
JIOTHH, CIIOCOOCTBYIOIIME CO3JIaHHIO aTMOc(epsl CBOOOTHON M TBOPUYECKOW AMCKYCCHM KaK MEXIY Ipero-
JaBaTelleM U CTYJCHTaMHU, TaK M B CTyJleHYeCKO rpyrre. L[enpio mpu 3ToM sBIseTCsl BRIPAOOTKA Y CTYICH-
TOB HAaBBIKOB U KOMIETEHLIUH, IMO3BOJISIIOIIMX CaMOCTOSITEIbHO BECTU MCCIEAOBATEIbCKYI0 W HAy4HO-
MearOrHIecKyro padory.

[IpakTudeckasi MOArOTOBKA MPHU peaan3alui y4eOHON NHCHUIUIMHBI OPTaHU3YeTCsl MyTeM MpoBeje-
HUSA TPAKTHYCCKHUX SaHﬂTHﬁ, npeaycMaTpuBarOmnux y4acTue 06yqafom1/1xc;1 B BBIIIOJJHCHHUU OTACIIBbHBIX
3JIEMEHTOB paboT, CBA3aHHBIX C OyAyIield npodeccuoHaIbHOM e TeNbHOCTHIO.

[IpakTudeckasi TOJATOTOBKA TAaK)Ke BKIIIOYAET B ce0sl 3aHATHS JICKIIMOHHOTO THIIA, KOTOPHIE MPEay-
CMaTPUBAIOT Mepeaauy yuyeOHol mHbopManuu o0ydyaronmmMcs, HeOOXOANMOMN I MOCIEIYIOIIET0 BBIMOJ-
HEeHMs paloT, CBSI3aHHBIX ¢ OyayIIei MpodecCHOHabHON AeITEeNbHOCTHIO.

AyYIUTOpHBIE 3aHATHS IPOBOAATCS B BUJE JEKIMI ¢ ucnoiab3oBanueM [1K u koMnbroTepHOro mpoek-



TOpa, MPaKTHUYECKUX 3aHATHH, ¢ ucnons3oBanueM 11K npu npoenenun pacuetoB. CamocTosTeNbHAS paboTa

CTYJEHTOB MPOBOJUTCS MOJ PYKOBOACTBOM IpEIoiaBaTeseld, ¢ OKa3aHUEeM KOHCYJbTallui W MOMOUIM IpU
MOJIFOTOBKE K KOHTPOJIbHBIM paboTaM, BHIMOJIHEHUH JOMALTHUX 33/JaHUil.

(I)OHI[ OIICHOYHbLIX CPEACTB
@DOHJ OIEHOYHBIX CPEACTB MO JUCIHMILINHE 00CCIIEYMBACT MPOBEPKY OCBOCHHS IIAHHUPYEMBIX pe-

3yJIbTaTOB 00yueHUs (KOMIETEHIIUI U X UHIUKATOPOB) IMMOCPEICTBOM MEPONPUATHI TEKYILEro, pyoeKHOTO

Y IIPOMEXKYTOYHOTO KOHTPOJIS 110 AUCLUIIIIMHE.

CBs13b Mex1y (pOpMUPYEMBIMU KOMIIETCHIUAMU M (POPMaMU KOHTPOJISI UX OCBOCHUS MPE/ICTABICHA B

clenyIolel TabuIle:

HaumenoBanue kon-
Ne Kon n HauMeHoBaHME HHAUKATOpPA J10- HanmenoBanue
TPOJIMPYEMBIX PA3EIIOB .
n/m CTUKEHUSI KOMIIETEHIINI OLICHOYHOTO CPEJICTBA
(Tembl)
BxonHoM KOHTPOJIb
1 | Bxozmoit konTposs Bomnpocsl BXOJHOTO KOH-
TpoJisi (YCTHO)
ATTectanus pa3iesioB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
1 Paznen 1 3-T1IK-1, V-IIK-1, B-IIK-1, KOLIOKBHYM 1
3-1IK-6, Y-TIK-6, B-IIK-6, ™
2 Pazpnen 2 3-I1K-1, V-IIK-1, B-IIK-1, KomtokBuywm 2
3-11K-6, V-I1K-6, B-I1K-6,
[IpomexxyTouHas arrectauus
1 | 3auer 3-11IK-1, V-IIK-1, B-IIK-1, Bompocsl k 3auery (mnuch-
3-TIK-6, Y-IIK-6, B-I1K-6, MEHHO)

OneHoyHbIE CpeJICTBA AJI1 BXOJHOTO KOHTPOJIS MPEJICTABISIIOT COO0M BOIPOCHI, KOTOPBIE 3a/1at0TCS

CTyJEHTaM B YCTHOHU (hopMme.

orpoc.

B kagecTtBe OLIGHOYHOIO CpeacTBa TCKYHICTO KOHTPOJA HCIIOJIB3YHOTCA YCTHBIﬁ U MHChbMEHHBIN

B kagecTBe OLICHOYHOTO CPEICTBA ATTECTALMU pa3/iea UCIIOJIb3YETCs KOJUIOKBUYM.
JInst mpOMEXyTOUHOM aTTECTAUK MPELYCMOTPEHBI TEOPETUYECKUE BOMPOCHI.
[To uroram oOy4eHuUs BHICTABIIAETCS 3a4eT.

Bonpocbl BX0OAHOT0 KOHTPOJIsI
1. Y3 xakux ra3zoB COCTOUT BO3AYX?
2. duznyeckue U XMMUYECKHE CBOMCTBA Kuciopoa. [IpoiieHTHOE coepxanue
KHCJIOPOJIa B BO3/IyX€E.
. Ou3nYecKue U XUMHYECKHE CBOMCTBA YIIIEKUCIIOTo Ta3a.
. Okcup yriepoja u ero (pu3nvecKkre U XMMHYECKHUEe CBOMCTBA.
. A30T U €ro OKCH/IBI.
. Cepa. B cocTaB Kakux COEAUHEHUIN BXOAUT cepa?
. [IpeacraBnenue o xjaopcoaepKalux BemecTax - GppeoHax
. [IpencraBnenre o0 BpeIHbIX BEIIECTBAX.

00 3N L AW

9. Ilpencrasienue o 3arpsA3HEHUAX aTMOC(EPBHI.

10. BeITSKHBIE CUCTEMBI BEHTHIISIINH.

11. [IpeacraBnenue o raibBAaHUYECKUX 1I€XAX U yIaJ€HUU BPEAHOCTEM.
12. BBITSDKHEIC 30HTEL.

13. bopTOBBIE OTCOCHI.

14. IIpouecchl C)KUTraHus TOTIIUBA.



15.
16.
17.
18.
19.
20.
21.
22.
23.

[Tpouecc ynanenus B atMmocepy MpOIyKTOB CTOPAHUS TOILIIHBA.

[IpencraBneHue o TUTEHHOM M METALTYPTrHYECKOM IIPOU3BOJICTBE.

[IpuBecTr cOOCTBEHHBIE MPUMEPHI 3arPSI3HEHUS OKPY>KAIOIICH CPeIbl.

[IpencraBnenue 06 atMochepHOM JIaBIICHUH U €T0 H3MEPEHUH.

Kaxkoe nmaBnenne Ha3piBaroT n30bITOUHBIM? Kak oHO m3mepsieTcs?

Oxapakrepu30BaTh a0OCOTIOTHOE JaBJICHHE.

Oxapakrepu30BaTh "HOpMaJIbHbIE YCIOBUA" /1J1s Ta3a.

UYro xapakrepusyeT BOJAOPOAHBIN oka3aTenb pH?

Kakoii Benmnuuno# pH onpenensieTcss KUCI0THas cpefa, IMieouHas cpeaa?
OueHovHbIE CPeACTBA TEKYIIEr0 KOHTPOJIS

TCKYH_II/Iﬁ KOHTPOJIb IMPOBOAUTCA I10 Ka)I(,HOﬁ TEME MPAKTHYCCKOI'O 3aHATUA C LECJIBIO OIIPCACIICHUA

YPOBHSI CAMOCTOSITETILHOM PabOTHI CTy/IEHTA HAJl YYeOHBIMH MaTepualaMH TUCIHUIUIMHBL. Pe3ynbraTel Te-

KYLIErO0 KOHTPOJIA BJIMSIOT HAa PEUTUHI CTyAeHTa. IIpoBoauTcs mo pe3ynapraTaM BBIITIOJHEHUS U 3alUTHI

MPAKTUYCCKUX 33.H$ITI/II\/JI, Ha OCHOBAaHWH PCHICHUA CTYACHTAMH CaMOCTOATCIIbHBIX pa60T M KOHTPOJIBHBIX pa-

00T CTyJIeHTaMU 3209HON (hOPMBI O0yUECHHUS.

Bonpocs k KosutokBuymy 1.

00O NO Ol WDN -

. XapaKTEpUCTUKH 3arpsI3HEHUS OKPY>KAIOILEN CPEJIbl
. OCHOBHBIE METO/IbI 3aILUTHI OKPYKAIOLIEH CPEIbI

. [loxa3arenu kayecTBa OKpYKaroUIei cpebl

. UcTounukwu 3arps3Henust atMocdepsl

. XapaKTepUCTHUKU 3arpsi3HEHUM OKPYKArOLIEH CpeIbl
. DHEepreTUYEeCcKOe 3arpsi3HEHNE OKPYKAOILEN Cpe/bl
. Buaip1 npoMBITIITIEHHBIX Ta3000pa3HBIX BEIOPOCOB

. Buzibl npoMBINIUIEHHBIX KHJIKMX BEIOPOCOB

9. Bunbl mpoMBIIIIIEHHBIX TBEPBIX BEIOPOCOB

10
11
12
13
14
15
16

. [IputeocaguTenbHbple KaMepbl

. lHepuroHHbIE NBLIEYIOBUTENN

. LleHTpOoOEKHBIE MBUICYIOBUTEIH

. ®akTop pazneneHus

. Pacuer nuuknonon

. CpaBHUTEIbHAS XapaKTEPUCTHKA U BBHIOOD amnmapaToB JUIsl OYUCTKH ra30B OT MpUMeECei

. Pacder rugpaBinueckoro COmpoOTUBICHUS MPOTUBOTOUYHBIX ITUKJIOHOB, OJJUHOYHOTO M OaTapeii-

HOI'O UCIIOJTHCHU .

17
18
19

©~NOoUAWNPR

. PacueTsl crenenu ynaBiauBaHus B IIEHTPOOEKHBIX MbUICYTOBUTENAX.
. Pacuer OCHOBHBIX apaMeTpOB BO3AYIIHOTO (HhUIbTPa
. MeTozp! yTHIIM3aluK ra3000pa3HbIX OTX0J10B

Bonpocs! k KosuiokBuymy 2.

. XapaKTEepUCTUKU CTOYHBIX BOJL

. OrcranBanue. KoHCTpyKIIMM OTCTOMHHUKOB

. Pacuet 0CHOBHBIX IMapaMeTpOB OTCTONHUKOB
. [leckonoBku

Tuns! GUIBTPOBANBHBIX IEPETOPOIOK

. yCTpOfICTBO (bI/I.HBTpOB A1 OYUCTKHU CTOYHBIX BOJ

. Hentpudyruposanue. Koncrpykuuu neHTpudyr
. CenapaTtopsl

9. I'mApOIMKITOHBI

10
11

. YTuansanust 0caJgKkoB CTOYHBIX BOJ
. MeToapl yTunu3anuu TBEPIbIX OTXO0B



12. VcTtounuku oO6pa3oBaHus TBEPABIX OTXOJIOB

13. Knaccudukammst TBEpIbIX OTXOI0B

14. MeToapl U3MeNbUEHHUS TBEPIbIX OTXO0B

15. MeTopl pa3aeeHus TBEPABIX OTX0JI0B

16. Metoapl oboraieHus TBEPABIX OTX0JI0B

17. ®enepanbHbIil SKOJIOTUYECKUNA KOHTPOJIB: B3IJIS]I B MPOILUIOE, OIIEHKA HACTOSIIEIO U MEePCIIEeKTH-
BBl PA3BUTHS

18. 3ddhekTHBHOCTH IKOJIOTUYECKOTO KOHTPOJIS

19. OcoGeHHOCTH OCYIIECTBICHHS OOIIECTBEHHOTO SKOJOTHYECKOTO KOHTPOJS 3a JKCILTyaTanuei
OT/ACIbHBIX 00BEKTOB

20. KoHTpOJIh 3KOJIOTHYECKOTO COCTOSTHUS TEPPUTOPHI

IkaJjia onleHUBAHUS KOJIOKBHYMA

TeopeTrrueckuii BOMPOC paccMOTPeH B MOJHOM oObeme. CTYyIeHT MOXET JaTh
«3auTeHO»
MOSICHSIFOIIINE KOMMEHTapHUH.

Teopernueckuii BOmpoc paccMOTpeH HE B MOJIHOM oO0beMe. CTyJIeHT HE MOKET
«He 3aureno»
JIaTh MOSICHAIOIINE KOMMEHTAPUH.

KonTpoabHasi padora
Bxurodaer B ce0si KOMIUIEKT pa3HOYPOBHEBBIX 3a7au IO BapUaHTaM.
3aoaua 1. Onpenenuth 3dpdextuBHOCTh muKioHa Thna CIAK-IIH-33 (mukioH), o HOMOTpamme
(puc.l), mpu creayroUMX yCIOBUX: MMApaBIMUecKoe conpoTusieHue nukiona AP, Ila; cpeguuii Mmeauan-
HBIH pasMep bl Osg', MKM; TIOTHOCTB TBLIA p, KI/M°; HaMeTp IuKiona Dy, M; TeMIepaTypa OurIacMo-
ro razat, °C (4icjI0BbIE JaHHbIE PEACTABIEHBI B TA0I. 1).

Tabmuua 1
Bapuant 1 2 3 4 5 6 7 8 9 0
Tun I[H-24 | L[H-15y | JUOT | CHUOT | IIH-15 | [[H-11 | CK-I[H-34 | Y4-38 | BUHKUOT | 4BIIII
IUKJIOHA
AP, Ia 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
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Puc.1. Homorpamma uis onpeneneHust 3ppeKTHBHOCTH IUKIOHA

3aoaua 2. OnpenenuThb, KakuM OyAeT THAPABIMYECKOE COMPOTUBIEHUE IHMKIOHA, 0 HOMOrpaMMe
(puc.1), mpu crnegyoomux ycioBusax: Tpedyemas 3QpGeKTUBHOCTD ylaBIuBaHus &, %; cpeIHUN MeIHaHHbII
pasMep MBUTH CPEIHHI MEIHaHHbIA pasMep MbUH Oso', MKM; IUIOTHOCTB TIBUIH P, KI/M°; IHaMeTp LHKJIOHA
D,, M; Temmeparypa ouniiaeMoro rasa t, °C (4ucioBble JaHHbIE IPEACTABICHBI B Ta0J.2).

Tabmuna 2
BapuanTt 1 2 3 4 5 6 7 8 9 0
Tun [(H-24 | LH-15y | JMOT | CUOT | UH-15 | LH-11 | CK-IJH-34 | CAK-I{H-33 | Y4-38 | 4BLII
HHUKJI0HA
§ % 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
Dy, MM 800 600 800 1000 1000 1200 800 1000 1200 800
t, °C 400 200 400 300 300 400 400 300 300 400

[IIxaJja oeHUBAHUA KOHTPOJIbLHOH PadoThI

«3auTeHo»

TekcT ycrmoBus 3a/ladil MPUBEACH MOJTHOCTHIO0. PaboTa BBINIONIHEHA HA OJHOW CTOPOHE
nucra. Pemenue 3amaum BENETCS MOATANIHO, C MOSCHEHMEM KaXIOro XOZa PEIICHHS.
[Tepen BeIuMCIEHHEM MCKOMBIX BEJIMYMH BHaYalle JaHa pacyeTHas ¢opmysa B OyKBEH-
HOM BBIPaXXEHUHU, 3aTEM IOJICTABJIECHBI YHCICHHBIE 3HAYEHUs BCEX BXOJAIIMX B HEE Ma-
pametpoB. [Ipu pemennn 3a1auu coOIr01aeTCsl €AUHCTBO Pa3MEPHOCTEN BEIMUNH, BXO-
JAIINX B TY WM UHYIO 3aBUCUMOCTb.

«He 3aureno»

Tekcr ycnoBus 3a1auu IPUBEAEH HEMOJHOCTHI0. OTCYTCTBYET MOATATHOE PEUICHUE 3a-
naur. CTyJIeHT HE MOXKET MOSICHUTh Xoja pemenus. [Ipu pemiennu 3amadu He COOIO-
JIEHO €IMHCTBO Pa3MEPHOCTEN BETUYNH, BXOASAIIMX B TY WM UHYIO 3aBUCUMOCTb.

Bonpocsl k 3auery

1. XapakTepucTuKy 3arpsi3HEHHS OKpY>KaroLeil cpeabl
2. OCHOBHBIEC METO/IbI 3aIIUTH OKPYKAFOIIEH CpeIbl

3. INokazaTenu kauecTBa OKPYKaIOIIECH CpeIIbl

4. VIcTOYHMKHM 3arps3HeHus: aTMoc(epsbl

5. XapaKTepHUCTUKH 3arpsi3HEHUIN OKpY’KaroLel cpebl




6. DHepreTHyecKoe 3arpsi3HeHNe OKPY>KaIoLIel CpeIbl

7. Buapl MpOMBIIIITIEHHBIX Ta3000pa3HBIX BRIOPOCOB
8. Bupl IpOMBINIIJICHHBIX JKUJIKUX BEIOPOCOB
9. Buap! pOMBIIIIICHHBIX TBEPABIX BEIOPOCOB

10.
11.
12.
13.
14.
15.
16.

[IputeocaguTenbHbIE KAMEPHI

WNHeprmoHHbIE MBUICYJIOBUTEIN

LlenTpoOeKHbIE MBLICYIOBUTENTN

®akTop pa3aeneHus

Pacuer nukiioHoB

CpaBHUTENNBbHAS XapaKTEPUCTHKA M BHIOOP aIrmmapaToB JUIsi OYUCTKH ra30B OT IpUMecei

Pacyer ruapaBiInueckoro CONpOTHBICHUS NMPOTUBOTOYHBIX IUKIOHOB, OJIMHOYHOTO U Oarapeii-

HOIo UCIIOJIHCHHA.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

PacueTs! cTenenu yiaBiauMBaHUs B IEHTPOOEIKHBIX MbUICYTOBUTEIAX.
PacueT 0OCHOBHBIX MapamMeTpOB BO3AYIIHOTO (hUIbTPa

MeTto1bl yTHIIN3aLMU Fa3000pa3HbIX OTX0A0B

XapaKTepUCTUKU CTOYHBIX BOJ

OtcrauBanue. KoHCTpyKIIMM OTCTOMHUKOB

Pacuer 0CHOBHBIX ITapaMETPOB OTCTOMHUKOB

ITeckonoBku

Tumns! GUIBTPOBATIBLHBIX NEPETOPOIOK

YcTpolcTBO (DMIIBTPOB A1 OYUCTKU CTOUHBIX BOJ
Llentpudyruposanue. Koncrpykuuu neHtpudyr

Cenapatopsl

I'mapourKIIoHbI

Yrunuzanus 0caJKkoB CTOYHBIX BOJ

Meroas! yTHIIM3aLUN TBEPABIX OTXO0B

Hcrounnku o0pa3oBaHus TBEP/bIX OTXO0B

Knaccugukarus TBepbIX 0TX010B

Mertonbl U3MeNbUEHUs TBEPABIX OTXOL0B

Meronsl pa3feneHys TBEPAbIX OTXOI0B

Mertobl oborarieHus: TBepAbIX 0OTXO0JI0B

®denepanbHbIi YKOJIOTUYECKUA KOHTPOJIb: B3IUIA/ B IPOILIOE, OLICHKA HACTOSLIETO U MEPCIEKTH-

BbI pa3sBUTUA

37.
38.

O P hHEeKTUBHOCTH IKOJIOTHIECKOTO KOHTPOJIS
Oco0eHHOCTH OCYILECTBICHHUSI OOLIECTBEHHOIO 3KOJIOTMYECKOTrO KOHTPOJSI 3a 3KCIUTyaTalueu

OTACIBHBIX 00BEKTOB

39.

KOHTpOJlB 9KOJOTHUYECCKOIo COCTOAHUA TCppI/ITOpI/Iﬁ

IIkaJabl olleHKH 00pa30BaTEeJIbHBIX J10CTHKEHUI

Baniabl

(uTOroBOH | pa3;menbl | 3a OTBET Ha
PEUTHUHTOBOU 3a4yere)

OLIEHKH)

Bajubl 3a |Onenka (6amna

TpeGoBanus kK 3HAHUAM

100-65

- OHGHKa «3a4YTCHO)» BBICTABIIACTCA, €CIM CTYACHT HNMCCT
3HaHUA OCHOBHOI'O Mar€puala, €CJIn OH IIPOYHO YCBOMII

«3a4meHo) HpOFpaMMHLIﬁ marcpuall, II0CJICAOBATCIIBHO, YETKO n
- 30-50 6anno6| NOrUYECKHU CTpOﬁHO €ro musJjiara€tr €ro Ha 3a4eTec, BJIAACCT
HeO6XO,Z[I/IMBIMI/I HaBbIKaMHW W IpUEMaMU HX BBIIIOJIHCHU,
YMECT TECHO YBA3BIBATH TCOPHIO C HpaKTHKOﬁ

30-50




— VYyeOHBIE JOCTHXKEHHMS B CEMECTPOBBIM MEpUOA U
pe3yabTataMd  pyOeXKHOro  KOHTPOJS  JAEMOHCTPHUPYIOT
JOCTATOYHYIO CTEIICHDb OBJIAJICHUS IPOIPAMMHBIM MaTE€PUAIIOM.

— OuneHka «He 3a4TEHO» BBICTABIISAETCS CTYJEHTY, KOTOPBIA HE
3HA€T 3HAYUTEIBHOM YacTH MPOrpaMMHOIO MaTepuaa,
JIOIyCKAeT cyllecTBeHHble omMOKu. Kak nmpaBuio, oleHKa «He
3a4T€HO»  CTABUTCA  CTYJEHTAaM, KOTOpPbIE HE  MOIYT
«He 3aumeHoy| IPOJIOJKUTE o0OydeHHe Oe3 JOMOJIHUTENBHBIX 3aHATHUH IO

64-0 29-0 .
- 0-29 6an106 | COOTBETCTBYIOMIEH AUCIIUATIIIMHE.

— VYueOHblE JOCTHXKEHHS B CEMECTPOBBIM Iepuon U
pe3ylibraTaMu  pPyOEKHOTO KOHTPOJS JEMOHCTPHPOBAIM HE
BBICOKYIO CTEMEHb OBJIAJIEHUS MPOrPaMMHBIM MaTepUAIOM IO
MHHUMAJIBHOM TUIAHKE.

Cymma Ouenka no 4-x Ouenka

. 3ayer I'panauus

0a/10B 0aJIbHOI HIKAJIe (ECTS) pajat

90 - 100 5 (OTIM4YHO) A OTIIUIHO

85 -89 B OYECHb XOPOIIO

75— 84 4 (xoporio) C XOPOIIIO

3a4TCHO
70-74
6569 D YZIOBJIETBOPUTEIIBHO
3 (yIOBIETBOPUTEIHHO
60 — 64 (yn p ) E MTOCPEACTBCHHO
HE
Hwxe 60 | 2 (HEy10BIETBOPUTEIBHO F HEYJIOBJIETBOPUTEIBHO
(neyn p ) 3a4TCHO e p

YuebHO-MeTOoAN4YecKoe U MHPOPMAIIMOHHOE o0ecriedeHre y4eOHOM TN CIIMIIMHBI
OcHoBHas iuTEpaTypa:
1. Beromkus, A. I'. OCHOBBI HH)KEHEPHOU KOJIOTHH : yueOHoe nmocobue i By30B / A. I'. BeTomkuH.
— 2-¢ W3, cTep. — Cankrt-IletepOypr : Jlanb, 2021. — 332 c.
https://e.lanbook.com/reader/book/152483/#326
2. [Iporeccel, anmaparsl ¥ TEXHUKA 3alUTHI OKPYKAIOMIEH cpesnl : yaeOHoe mocodue / B. U. Jlerkui,
IO. .. 'opbarenko, U. I'. Ilepsosa, 1. H. Jlunynos ; nox penakuueit M. H. JlunynoBa. — ExarepunOypr :
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MaTepuajibHO-TeXHHYECKO0e o0ecreuyeHne y4eOHOM QU CIMIIIMHBI

JlexumoHHbIE 3aHATHS MPOBOJATCS B CHELUAIU3HPOBAHHOW ayTUTOPHUSAX, OCHALICHHOW MYJIbTHME-
TUHHBIM o0opynoBanueM (aym.411).

OO6opynoBaHue:

ABTOMaTH3UPOBAHHOE paboyee MeCTO MPernoJaBaTels:

Komnerorep ORION 215 -1,

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

orneparuBHas mamsts — 4,00 Gb.

[TpoexTop Casio XJ-V2 —1;

Muxkpodon Aceline AMIC-1 nHactonbHBIiH-1;

DKpaH HACTEHHBIHU C AJIEKTPOIPUBOIOM -1;

JInnensnoHHoe u cBOOOAHOE MporpaMMHOE obecriedeHre o0Iero u npodeccuoHalbHOTO Ha3Haue-
HUSL.

[TpakTideckue 3aHITUS MPOBOAATCS B Nabopatopun «TemiaoTexHuKa u TepMoauHamMukay (ayn.318).
O6opynoBanue:

KoMmruiekT ydeOHO-HaISIIHBIX TOCOOMH M MJIaKaToB;

KoMmmiekT noKkyMeHTaluu, METOANYECKOe 00ecIeueHue;

Jlaboparopusiii creny TOT-TIIB nns ucnbITaHUS pa3InYHBIX KOHCTPYKIHUN TEIIIOOOMEHHUKOB;

JlaGopaTopHbIe YCTAaHOBKH IS BBINOJIHEHUS Ja00paTOPHBIX PaboT:

1.Onpenenenune TEIIOEMKOCTH BO3]lyXa;

2.0npezaeneHne KPUTUYECKOTO TMaMeTpa TEIIOBON U30JIALHHY;

3.0npeneneHre KpUTUYECKOTO Tiepenasia 1aBIeHUs 1 KpUTHUECKOW CKOPOCTH;

4.0Onpenenenue ko3pPuirenTa TerIoNpOBOAHOCTH ChIITyYHX MaTEpPUAJIOB.

JlaboparopHslii cren] «TeXHONOorust OUMCTKU U 00€3BPEKUBAHUS IIPOMBIIIIEHHBIX BHIOPOCOBY.

Y4yeOHO-MeTOoAMYeCKHE PEKOMEHIAIUU 1JISl CTY/ICHTOB

3HaHus, MOJTyYE€HHbIE IO OCBOCHUIO JUCLUIUIMHBI, HEOOXOAUMBI MPH OCYIIECTBICHUU Mpodeccro-
HaJIbHOM JeATeNbHOCTH OakajiaBpa, BHIIOJTHEHHH BBITYCKHON KBATH()UKAIIMOHHON pabOThI M M3y4EHUH OC-
HOBHBIX JIUCITUTUINH 10 MPOMUITFO TOATOTOBKH.

st 5P PeKTUBHOTO OCBOEHHUS NUCUUIUIMHBI CTYJ€HTaM HEOOXOAMMO MPOSIBIATH HAHMOOJBLIYIO aK-
THUBHOCTH BO BpeMsI ayAMTOPHBIX 3aHATHH, CIe0BaTh yKa3aHHWSAM BEIYIIEro MPErogaBaTelis, BHIOIHATH
CaMOCTOSITENIbHYIO paboTy B 00beMe, yCTaHOBICHHOM paboueil mporpaMMoi AUCHUTUINHBL.

JIeKLIMOHHBIE 3aHATUS COCTABISIIOT OCHOBY TEOPETUYECKOr0 00yUYEHUsS U MO3BOJIIOT COPMUPOBATH
CHCTEMaTU3MPOBAHHbBIE OCHOBBI 3HAHUHU MO JUCIMILIMHE, MTO3BOJISIIOT PACKPBITH HanOOJee CIOKHBIE, OCHO-
BOIIOJIAralolUE BOIPOCHI.

B xo7e JeKIIMOHHBIX 3aHATHH HAJJIEKUT KOHCIEKTHPOBATh HanboJee BaKHbIE MOJIOKEHHS H3ydae-
MOW TE€MBbI, a 110 OKOHYaHWM 3aHATHs 3aJaBaTh BOIPOCHI, BBI3BIBAIOIIME 3aTPYIHEHHsI C YCBOGHUEM pac-
CMaTpuBaeMoi Tembl. PekoMmeHmyeTcss mepe] CIexylonuM JIEKIIMOHHBIM 3aHATHEM HMOBTOPHTH MaTepHai
PaccMOTPEHHON TEMBI, U3yYUTh COBPEMEHHYIO JIUTEPATYpPy, BBINOJIHUTh CAMOCTOSITEIbHYIO pabOTy B 3a-
TAHHOM OOBEME.



IIpakTHueckue 3aHATUSA 10 AUCLUIUIMHE MTO3BOJISAIOT IIPOBEPUTH YCBOCHUE TEOPETUYECKOIO MAaTEepHU-
asia, GopMUpOBaTh MPAKTUUECKHE HABBIKA M YMEHUS MOJ PYKOBOACTBOM IIpenojaBaTels, yriyOmsoT, pac-
LIMPSIOT, NE€TAIU3UPYIOT IIOJIyYEHHBIE Ha JIEKIUH 3HaHuA. [IpakTrueckoe 3aHATHE NPEANONaraeT BhIIOIHE-
HUE [0 33JJaHUIO U MOJ PYKOBOJCTBOM IIPENOAaBaTelis OJHON WM HECKOJIBKUX MpaKTHUYecKux padot. s
YCIIEITHOT'O BBIIIOJHEHUS NMPAKTUYECKUX 33JaHUM U OCBOEHUS IMCLUUIUIMHBI IIEPE KaKABIM IPAKTHYECKUM
3aHATUEM HEOOXOAMMO BBIYYHTHh TEOPETUUYECKHI MaTepHall COOTBETCTBYIOIIEH TEMBbI, UCIOJIb3YS KaK KOH-
CIEKT JIEKIUI, TaK U peKOMeHIyeMyto nuteparypy. [1lo pe3ynabTaram BBINOIHEHHS NPAKTUYECKOW pabOThI
IIPOBOJIUTCA OLIEHKA TEKYIEH yCIIEBAEMOCTH, KOTOpasi CYMMUPYETCs K pe3yJIbTaTaM aTTeCTalluy pa3ielloB.

CamocrosTenbHas paboTa moapasymMeBaet 1mnoj co0oii mpopadoTKy TEOPETUIECKOTO MaTepuana ¢ uc-
II0JIb30BAaHUEM PEKOMEHIYEMOM JIUTEPATYPHI 110 TOM UIIU MHOHM TEME, ITOCIEAYIOIUN OTYET 110 pe3ybTaTaM
CaMOCTOSITENIbHON PaboThl B (hopMe, yCTaHOBICHHOM MpernoaaBaTeieM.

CpenctBoM HMH(OPMALMOHHON MOJJEPKKM OPraHU3allMd CaMOCTOSITEIbHON PabOThl CTYIEHTOB B
paMkax y4eOHOW JOUCLHMIUIMHBI ABJISAIOTCS MH(OopMairoHHo-o0pa3oBartenbHas cpeaa (MOC), anekTpoHHO-
oubnuoreunsie cuctembl, noctrynasie BUTU HUAY MU®U, aGoHneMeHT U epruouka.

Jlsisl BBITIOJTHEHUSI CAMOCTOSATENBHOM paboOThl CTYJCHTY HYXKEH JTMOO JOMAIIHUN KOMITBIOTEP C J0-
CTYIIOM B MHTEPHET, JTM00 KOMIbIOTEPHBIE Kitacc Ne222.

Kaxxnpiii cTyneHT uMmeeT cBoil JoruH u napois it Bxoja B MOC.

MeToauveckue peKOMEHIALMH ISl IIpenogaBaTesien

Ha nmepBoMm 3aHsATUU MO JaHHOHM y4eOHON DUCHUILIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C IO-
PSAKOM €€ U3Y4YEeHHsI, PACKPBITh MECTO U POJIb JUCIMILTUHBI B MPOIlecce MOATOTOBKH OakanaBpa 1o Halpas-
JIEHUIO0 «JEKTPOIHEPreTUKA U SJIEKTPOTEXHUKAY», €€ MPAKTUYECKOE 3HAYCHHE, JOBECTH 0 CTYIEHTOB Tpe-
OoBaHUs Kadeaphl, OTBETUTH Ha BOIPOCHI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHSITHSIM HEOOXOAUMO MPOJyMaTh IUIAH €r0 MPOBEICHUS, COAEP-
JKaHWE€ BCTYIUTEIHHOM, OCHOBHOM W 3aKJIIOUUTEIBHON YaCcTH JIEKIIMH, O3HAKOMUTHCS C HOBUHKaMU Y4eOHOU
U METOJIWYECKON JMTepaTyphl, MyOJUKAIUAMU MEPUOIUIECKON TMeYaTH MO TeME JICKIIMOHHOTO 3aHSTHS.
YTOYHUTH TUTaH IPOBEAECHUS MPAKTUYECKOTO 3aHATHS IO TEME JIEKLIMH.

B xoze nexknnoHHOTO 3aHATHS MpenoAaBaTeNb JOKEH Ha3BaTh TeMy, y4eOHbIE BOMPOCHI, O3HAKO-
MHUTB CTYJIEHTOB C IEPEYHEM OCHOBHOM U JOIIOJHUTEIILHOM JIMTEPATYPHI IO TEME 3aHATHUSL.

B xozxe u3noxeHus JEKIIMOHHOTO MaTepuaia ClieqyeT NMPUBOAUTHL Haubolee sSpKue U 3allOMUHATO-
yecs NpUMeEpHI, 3a/1aBaTh MO XOAY U3JIOKEHHS JIEKIMOHHOIO MaTepuajga pUTOPUYECKUE BOIIPOCHI U CaMO-
My JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTMBU3AIMHM MBICIUTEIBLHON NEATEILHOCTH CTY/IEHTOB, IO-
BBIIICHUIO MX BHUMaHUS U MHTEpPECA K MaTepuaily JIEKIHH, €€ coaepxkanuio. [IpernogaBarens JOKEH PyKO-
BOJUTH PabOTOM CTYJAEHTOB MO KOHCHEKTHPOBAHUIO JICKIIMOHHOTO MaTepHalia, MoJa4epKUBaTh HEO0OXOIH-
MOCTb OTPa)XEHHUsI B KOHCIIEKTAX OCHOBHBIX IOJIO)KEHUN U3y4aeMOM TeMbl. B 3aKIIFOYMTENIbHON YacTH JIEK-
MU He00X0UMO CPOPMYITUPOBATEH OOIIME BHIBOBI MO TEME, PACKPBIBAIOIINE COACPkKAHIE BCEX BOMPOCOB,
MOCTaBIIEHHBIX B JEKIMU. OOBIBUTH TUIAH OYEPETHOTO MPAKTHUECKOTO 3aHATHS, JaTh KpaTKUE PEKOMEH 1a-
MU T10 IMOJTOTOBKE CTYJAEHTOB K IMPAKTUYECKOMY 3aHATHIO.

[Tpu mOATOTOBKE K MPAKTUYECKOMY 3aHSTHUIO TPETOIaBaTel0 He0OX0IUMO YTOUHUTH TUIaH €ro Mpo-
BEJICHUS, TPOJAYMATh NEPEUYEHb 3a]a4, MOJJICKAIMX PEIICHUIO BO BpEeMs MPAKTUUECKOTO 3aHATHs. OKa3bl-
BAaTh METOJIMYECKYIO MOMOIIb CTYAEHTaM B MOJTOTOBKE K 3aHSTHIO, BBHIOJHEHHUIO JIOMAIIHUX 3aJaHuil. B
XO0J€ MPAKTUYECKOTO 3aHSATHS BO BCTYMUTEIBHOM CJIOBE PACKPBITh TEOPETUUYECKYIO U MPAKTHYECKYIO 3HA-
YUMOCTh TE€MBI, ONPEJCIUTh MOPSAJOK €r0 MPOBEASHHUs, KOJIMYECTBO pemaeMbiX 3aaad. llemecoobpasHo B
X0JIe pelIeHus 3a7a4 3a7aBaTh O0yUYarOMIMMCS TOTIOTHUTENbHBIE U YTOYHSIIOIINE BOMPOCH C IENbIO BBISC-
HEHUsS TTyOMHBI 3HaHHWE IO paccMaTpPUBaEeMOW TeMe. B 3aKIOYUTENbHON YacTH MPAKTUYECKOTO 3aHSATHS
CJIeTyeT MOABECTH €r0 UTOTH: AaTh OOBEKTHBHYIO OLIEHKY OTBETOB KKJOTO CTYACHTA U YUeOHOU TPYIIbI B
1eaoM. PackpbITh MONOKUTEIbHBIE CTOPOHBI U HEAOCTATKH MPOBEIECHHOTO MPAKTUYECKOro 3aHsaTHs. OTBe-
THUTh Ha BOIIPOCHI CTYJICHTOB. Ha3BaTh TeMy o4epeaHOTO 3aHATHS.



[Tocne kaXa0ro JEKIUOHHOTO U MPAKTUYECKOTO 3aHATUS HEOOXOIUMO CJIENIaTh COOTBETCTBYIOIIYIO
3alKCh B KypHAJIaX y4eTa MMOCEIAeMOCTH 3aHATHH CTYIEHTaMH, BEISICHUTD Y CTapOCT Y4eOHBIX TPYII MPH-
YUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATUAX. [[pOBOIUTH rpynoBble U WHANBUYaTbHBIE KOHCYIbTALIUH CTY-
JICHTOB B X0JI€ UX MOJTOTOBKH K TEKYILEH U MPOMEKYTOYHOM aTTeCTalluy M0 y4eOHOH TUCIUILTHHE.

B pe3ynbTare 0CBOCHHUS IUCIUIUINHBI CTYACHTHI CIAIOT 3a4ET.

Crynent, nonyunBmuii menee 60% OT MakCHMaJbHOTrO 0ajuia 3a paszen JUCHUIUIMHBL WIH MpoMe-
JKYTOUHYIO aTTCCTAllUI0, CUUTACTCA HCATTCCTOBAHHBIM I10 ﬂaHHOﬁ JUCHUITIINHEC.

[Iporpamma cocrabiieHa B cootBercTBuHM ¢ TpeboBanusimu OC HUAY MUDU u ydeOHBIM TIaHOM
OCHOBHOM 00pa3oBaTeIbHON MporpamMmsbl 1o HampasiieHuio nmoarotoBku 13.03.01 TermiosHepreTrruka u Temn-
JOTEXHHKA.

Pabouyro nporpammy coctaBun aoueHT Koctun J[.A.

Peuenzent: nouent Ycrunos H.A.

[Iporpamma ono6pena na 3aceganuu Y MKH 13.03.01 TemnosnepreTrka u TEIUIOTEXHUKA.

[Ipencenarens yueOHO-MeTOIMUECKON Komuccuu PazyBaes A.B.



