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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;

- 20.014. PaGoTHUK 1O OpraHU3alUU FKCIUTyaTaIl[iU TeIJIOMEXaHMYeCKOro 000pYA0BaHUS TEIIIOBOM
AJIEKTPOCTAHIINH.

MecTto qucuumiuHbl B cTpykrype OOII BO

Nzyuenne aucuuruinabl «TEXHOJIOTHS OYMCTKH M OOE3BPEIKUBAHMS TPOMBIIIJICHHBIX BBIOPOCOBY
CBSI3aHO C HEOOXOAMMOCTBIO 3HaHUI OCHOB MaTeMAaTUKU, XUMUH, TEXHUYECKON TEPMOJUHAMUKH, IKOJIOTHH,
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

GyHKIUY:

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

- A/02.6 Opranuzaus paboT mo HarpasieHuto aestensHoctu npoekra (I1C 24.009);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSIHUS TEIUIOMEXaHUYECKOro 000pYyA0BaHUs, TEXHOIOTMUECKUX
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 PETJIAMEHTOB IS TEILHOCTH I10 SKCILTyaTalluy TeTl-
nomexanndeckoro odopynosanus TOC (TIC 20.014);
- B/05.6. JIukBuanus aBapuii 1 BOCCTAHOBJIIEHUE HOPMAJIBHOTO pekuMa (PyHKIITMOHUPOBAHHUS TEll-
nomexanndeckoro odopynoanust TOC ( TIC 20.014).

Komnerenuuu odyuarwierocsi, popmupyembie B pe3yibTare 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-

TenmoBele W aTOMHBIE
AJEKTPUUYECKUE CTaHIUH,
pEeaKkTOphl M MaporeHepa-
TOpBI ATOMHBIX I—)HCKTpO-
CTaHIMH, a TAaKXKe JIPyroe

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

3-TIK-1 3HaTh: MAOKYMEHTH U
CTaHJapThl OpTaHHW3AIMN B 00JIa-
CTH TPOCKTHOW JESTEIbHOCTH;
MPUHIIMAITE Pa0OTHI IKCILTYyaTUPY-
eMoro 00OpyIOBaHUs, TPYOOIPO-

TUPOBAHHUS TEIIOMEXaHUYECKOE UX DJIEMEHTOB B COOT- | BOJIOB U TEXHOJIOTUYECKUX CH-
00Opy/IOBaHUE COIJIACHO | BETCTBUM C HOPMAaTHUB- | CTEM TYpOMHHOTO OTAEICHUS
npodeccCHOHALHOM Jiesi- | HOW JJOKyMEHTAIUeH V-TIK-1 YwMmers: pabotath ¢ WH-
TEIbHOCTU; HOPMATUBHO- (bopMalMOHHBIM TPOCTPAHCTBOM
TEXHUYECKass JIOKyMEH- Ha cepBepe (BeO-cepBepe) opra-
Talus U CHCTEMbI CTaH- HU3ALUU U XpaHeHus, oOMeHa U
TapTH3alMHA;  CHUCTEMBbI COBMECTHOT'O HCIIOJIb30BaHMsI WH-
JUarHOCTUKH U aBTOMa- dbopMaruu o NpoexTy
TU3UPOBAHHOTO  yIIPaB- B-IIK-1 Bnanetrs: wmeToaukaMu
JIEHUSI TEXHOJIOTHYECKH- COCTaBIICHUS JIOKYMEHTAllUH C
MU IIpoLlecCaMu B TEIUIO- onucaHueM o0bema paboT 1o
SHEPreTHKE HAIPAaBICHUIO MTPOEKTA;

METOJIJaMU KOHTPOJIS KITFOYEBBIX
nokazareneii 3((HEeKTUBHOCTH H
KauecTBa MO HAMpPaBICHUIO MPO-
eKTa.

Opranu3zanus TermnoBeie u aromusie | [IK-6 Crnocoben obGec- | 3-IIK-6 3HaTh: OCHOBBI OpraHu-

pabounx MecT,
X TEXHUYECKOE
OCHAIIICHHE,
pa3MenieHue
TEXHOJIOTHYe-
CKOTro 000py/10-
BaHUS; KOH-
TpoJIb  coOJItO-
JCHHUSI TEXHOJIO-
TUYECKOM  JTHC-
UTUTHHBI

AJIEKTPUUYECKUE CTAHIIUH,
PEaKTOpPHI U MaporeHepa-
TOpPBI ATOMHBIX 3JIEKTPO-
CTaHIIMH, a TaKXe JPYyroe
TEIUIOMEXaHHUYECKOE
000pyI0BaHUE COTJIACHO
npodeccuoHaIbHON Jesl-
TCJIBHOCTH; HOPMATUBHO-
TeXHUYECKass JOKyMEH-
Talsd U CUCTEMBbI CTAaH-
IapTU3allid;  CHCTEMBI
AUArHOCTUKU U aBTOMa-
TU3MPOBAHHOTO  YIpaB-
JIEHUS TEXHOJIOTUYECKH-
MU TpoIeccaMy B TEIUIO-
SHEpreTHKe

[I€YHBaTh COOJIIOJICHHE
MpaBWwJI TEXHUKU Oe3-
OIIACHOCTH, IIPOU3BOJI-
CTBEHHOM CAaHWUTAPUHU,
nokapHoil Oe3omnacHo-
CTH, HOPM OXpaHbl TPY-
Jla, TPOU3BOJCTBEHHOU
U TPYJIOBOW JUCLMIUIH-
HBI

3allMy  TPOM3BOJCTBA, TpyAa U
yIpaBJICHUS; HOPMBI  TEXHHUKH
0€30IaCHOCTH M IPOM3BOJCTBEH-
HOM caHWTapuu, NOKapHOU 0e3-
OIaCHOCTH U OXPaHBbl TPyJa
V-IIK-6 VYmeTb: HNpUMEHSTH Me-
TOJIbI ONTHUMM3ALMU IIJIAHUPOBA-
HUA pabodero BpPEMEHH, pacxoja
MaTepHaloB, SHEPTUU U TOILJIUB C
ydyeToM TpeboBaHMI Oe30macHo-
CTH

B-ITIK-6 Bnanetrs: HaBBIKAMH Op-
raHu3aly IpOu3BOJCTBa padoT ¢
coOmo/ieHreM TpaBui  Oe3omac-
HOCTH

3aﬂaql/l BOCIIMTAHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHUA JTUCHHUIIINHBI
B ponecce 0CBOCHUA JTaHHOMN JTUCUMILIMHEIL PCAIU3YHOTCA CICAYIOIINE 3a/1a4 BOCIIUTAHU A

Hanpasuie- Co3nanue yciaoBuii, | Ucnosib30BaHue BOCIUTATEILHOTO | BoBjieuenne B pa3Ho-
HHe/1eJH olecreynBalOIKUX NOTEHIHAJIA YYeOHbIX JUCHHMILVINH | IUIAHOBYIO BHEY4eOHYI0
AeATeJIbHOCTh
IIpodeccno- - (opmupoBanue uyB- | 1.Mcnons3oBanne BocnutarenabHoro | 1. Opranusanus Hay4HO-
HAJILHOE BOC- | CTBA JIMYHOW OTBET- | MOTEHIMANA JUCHUIUIMH NpodeccH- | MpaKTUYeCKUX  KOoHe-
NUTAHHE CTBEHHOCTH 3a Hayd- | OHAJIBHOIO MOIYJsS Ui (OPMHPO- | PEHIMH, KPYIJIbIX CTO-

HO-TE€XHOJIOTHYECKOE
passutue Poccuu, 3a
pe3yJIbTaThl HCCIIEN0-
BaHUM M UX MOCIEI-
crust (B17)

BaHUs YyBCTBA JINYHOW OTBETCTBEH-
HOCTH 3a JOCTH)KCHHE JIHJepCTBA
Poccum B Beaymmx  Hay4yHO-
TEXHUYECKUX CeKTopax u ¢yHAa-
MEHTAJIBHBIX HCCIIEIOBaHUAX, 00ec-
MEYMBAIONINX €€ HKOHOMHYECKOE

JIOB, BCTPEY C BEIYIIMMHU
CHeruaIucTaMu  Tpe-
MPUATUNA SKOHOMUYECKO-
ro CEeKTOpa ropoja IO
BOHpOCélM TCXHOJIOTNYC-
ckoro Jjuaepctsa Poc-




pa3sBUTHE U BHEIIHIOW Oe3ormac-
HOCTb, TOCPEICTBOM KOHTEKCTHOTO
00y4eHus1, 00CYKICHHUS COITMATBHON
U TPAKTUYECKOM 3HAYMMOCTH pe-
3yJIbTATOB HAYYHBIX HCCIICIOBAaHUM
U TEXHOJIOTHYECKUX pa3paboToK.

2 .Mcnonp30BaHuE BOCIIHUTATSILHOTO
MOTEHITMaNa AUCIUIUIMH Tpodeccu-
OHAJBHOTO MOAYJS Uil (hopMUpO-
BaHHS COLMAJIbHOM OTBETCTBEHHO-
CTH YYCHOTO 3a PE3YJIbTaThl HUCCIIC-
JIOBAaHWUW M WX TOCJICACTBUS, Pa3BH-
THSL HCCIIEIOBATEIIbCKMX KauecTB
MOCPEJICTBOM BBITIOJIHEHUS y4eOHO-
WCCIICIOBATENILCKUX 3aJIaHuM, OpH-
CHTHPOBAaHHBIX Ha M3yY€HHUE U MPO-
BEPKYy Hay4HbIX (AaKTOB, KpUTHYEC-
CKUH aHanu3 MyOJauKanuid B Mpo-
(deccroHanbHOM 00JIaCTH, BOBIICYC-
HUS B peajbHbIC MEXIUCIUTIINHAD-
HEIE HAyYHO-HCCIICIOBATEIIbCKIEC
MIPOCKTHI.

CHUH.

IIpodeccno-
HaJIbHOE
NMUTAHUE

BOC-

- QopmupoBaHue OT-
BETCTBEHHOCTHU 3a
npodeccrnoHaIbHBII
BBIOOp, mpodeccro-
HAJIBHOE DPa3BUTHE U
npodeccuoHaIbHbIE
peuienus (B18)

Hcronp30BaHne BOCIIUTATEILHOTO
MOTEHIMAIa TUCIHUIUIAH ITpodeccu-
OHAJBHOTO MOAYJIS JJIs1 (POPMHPO-
BAaHMS Y CTY/ICHTOB OTBETCTBEHHO-
CTH 32 CBOE MTPO(PECCHOHATIEHOE
pa3BUTHE TIOCPEICTBOM BhIOOpa
CTyJICHTaMH WHJIUBUIYaJIbHBIX 00-
pa3oBaTENbHBIX TPAEKTOPUH, Opra-
HU3AIUU CUCTEMBI OOIICHUS MEXKTY
BCEMHU yYaCTHHKAMHU 00pa30BaTeib-
HOT'0 Mpolecca, B TOM YUCIIE C UC-
MOJIb30BaHUEM HOBBIX HH(OpMAIIH-
OHHBIX TEXHOJIOTHH.

1.Opranuzanust Hay4HO-
IPAaKTUYECKUX  KOH(e-
pEeHLU, KpYIIbIX CTO-
JIOB, BCTpEY C BELYIIUMU
crenuaiucTaMu — Ipej-
IPUATHH SKOHOMHYECKO-
ro CeKTopa ropoga IO
BOIIPOCaM TEXHOJIOTHYE-
ckoro Junepctea Poc-
CHH.

2. YyacTtHe B MOArOTOB-
Ke MyOJuKaiuii B BBICO-
KOPEHUTUHIOBBIX PELEH-
3UPYEMBIX HAY4HBIX M3-
JaHMSIX

Crpykrypa u coaepkaHue y4eOHOU AU CIHUTIIUHBI
JlucuuniauHa TpernojaeTcss CTyAeHTaM B 7/-oM ceMectpe. OOmas TpyI0eMKOCTh MUCIMUILIUHBI CO-

cTaBigeT 3 3aueTHRIX enuHUIEI, 108 ak. Jaca.
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YCTAaHOBOK C OKpYKaroLIel
cpenoi

Bunbsl mpoOMBINIUICHHBIX BBI- 18
OpocoB M uX (U3HYECKUE

CBOMCTBA

12

Meroasl U cpeacTBa ymaaie- 20
HUS TBEPABIX BEIIECTB U3
ra3000pa3HbIX MPOMBIILICH-

HBIX BBIOPOCOB

12

CtouyHblE BOJBI MPOMBIII- 20
JIEHHBIX mpennpusartuid. Me-
TOJBI OYUCTKH U 00E3BPEIKH-

BaHHUA CTOYHBIX BOJ

12

TBepaple  MPOMBINIJIEHHBIE 18
OTXOJIbI ¥ METOJBI MX Tepe-

paboTKu

12

DKoyorn4eckas JKCIEepTU3a, 16
KOHTpOJIb,  IIPUPOJOOXPAH-
HBIE IIPOrpaMMBbl U MEPOIPHU-

ATUA

12

Ki-2

25

18/6

BuJ npomMe:KyTOYHOI aTTecTallnu 108/6 | 18

72

3

50

* - COKpalIeHHOE HaUMEHOBaHUE (POPMBI KOHTPOJIS

** - cymMMa MaKCHMallbHBIX 0ajioB JobkHA OBITH paBHa 100 3a ceMecTp, BKIItOUas 3a4eT U (WUIIN)

JK3aMeH
CoxkpaleHHOe HAaMMEHOBaHUE (POPM TEKYIIEro KOHTPOJIA U aTTECTAllUU Pa3/ieoB:
O003HauyeHue ITonHOEe HAaIMeHOBaHHE

Kn Komnoksrym

3 3auer

Coaep:xaHue JJEKIIMOHHOI0 Kypca

TemblI JIEeKIMH. Bcero Yuebno-
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH 4acoB METOLIHECIoe
o0ecnieyenue
1 2 3
Jlexyus 1. B3aumocesazb npomMbluLIeHHbIX YCMAHOBOK C OKpYi#carowell cpe- 2 1-7
Ooti. XapaKTepUCTUKHU 3arpsi3HEHUsI OKPYXKAIOLIe Cpelibl 1 OCHOBHBIE Me-
To/bl ee 3amuThl. [lokazaTenu kauectBa okpyxkatomei cpensl (OC). uc-
TOYHUKHM 3arpsizHeHus: atMochepsl. VICTOUHMKYN 3arps3HEHUs] aTMOC(EpHI.
Xapakrepuctuku 3arpssaurencii OC. OCHOBHbIE IPOLECCH NHKEHEPHOU
3aIIHATHl OKPYKAIOLIEH Cpellbl OT TEXHOICHHBIX 3arpsi3HEHHUNA. DHEpreTH-
geckoe 3arpsisHenue OC.
Jexyus 2. Buovl npomululieHHbIX 6bl0OPOCO8 U UX huzuieckue ceolicmaad. 2 1-7
Knaccugukaius BEIOPOCOB BpEIHBIX BEIIECTB 10 arperaTHOMY COCTOS-
HUIO: ra3000pa3Hble, JKUIKHE, TBEP/IbIE.
Jexyusa 3-4. Memoowl u cpeocmea yoanienus meepovix seujecms u3 2a3o- 4 1-7

006pA3HBIX NPOMBIULIEHHBIX 6b10pOco6. OUUCTKA Ta30B OT TBEPAbIX YACTHII.
OCAXKJICHHE MO/ JEHCTBUEM CHJI TSKECTH M MHEPLHMOHHBIX CHJI. MbLIEOCa-
quTenbHble Kamepsl. MTHepuuonnsie npuieynosurenu. OUIbTpOBaHUE IIbI-
Jera3oBbix cucteM. PykaBHble QuibTphl. OUYUCTKa Ta30B B IOJIE€ LEHTPO-
6exHbIx cui. Lluknon. @akrtop pasaenenus. Pacuer uuknonos. batapeii-
Hble HUKJIOHBI. CpaBHHUTENIbHAS XapaKTEPUCTHUKA U BBIOOp ammaparoB AJs
OYKCTKH I'a30B OT IPUMECEN.




Jexyua 5-6. Cmounsie 800bl npomvlulieHHbIX npeonpusmuti. Memoowi 4 1-7
OUUCMKU U 00e38PeNHCUBANHUSL CIMOYHBIX 600. XAPAKTEPUCTUKU CTOYHBIX
BOJI. 000pYOBaHME ISl MEXaHUYECKOH OYMCTKM CTOYHBIX BoJ. Otcrau-
BaHME. NECKOJIIOBKU. KoHCTpykuu OoTcTOMHUKOB. DuiibTpoBanue. TuIibl
(GWIBTPOBANBHBIX IEPErOPOJOK. YCTPOHCTBO (UIBTPOB Ui OYHMCTKU
cTouHbIX BoA. LlenTpobexusie MeTozpl. Llentpudyruposanne. Konctpyk-
nun ueHtpugyru. Cenaparopbl. ['MApOIUKIOHBI. YTHUIM3aLUs OCAIKOB
CTOYHBIX BOJI.

Jexyusa 7-8. Teepovie npomvluiienHvie omxoobl U Memoobl ux nepepa- 4 1-7
oomxu. ictounuku 0o0pa3oBaHus TBEPABIX OTXOJ0B U UX KJIACCH(PHUKAIIHUS.
METOBI U3MEJbUCHHS TBEPIBIX OTXOJ0B. MeTOoAbI pa3jieicHus u odora-
IICHUS] TBEPABIX OTXO0J0B. MeTO/Ibl YTUIM3AIMH TBEPIBIX OTXOJIOB.

Jlexyus 9. Dxonocuueckasn sxcnepmusa, KOHMpPOib, NPUPOOOOXPAHHbLE 2 1-7
npoepammul u meponpuamus. OOIECTBEHHBINH YKOJOTHYECKUN KOHTPOJIb B
Poccun: mpaBoBoe peryiavpoBaHUE U MPAKTHKA. KOJOTUYECKUN KOH-
TPOJIb: aHAJU3 JECUCTBYIOUIETO 3aKOHOJATENbCTBA MEPCIEKTUB Pa3BUTHSL.
ITpaBo Ha OOIIECTBEHHBIN YKOJIOTUYECKUIT KOHTPOJIb.

IlepeyeHb NPAaKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3anaTus. Bonpocsl, oTpadaTbiBae- Bcero Yuebno-
Mble HA MPAKTHYECKOM 3aHSATHHI qaCOB MeToauteckoe
odecreyeHue
1 2 3

Pacuem mexnuueckux napamempos yeHmpoOexiCHvIX nbviieyiosumenel. 9 1-7

Pacuer THApaBINYECKOrO COMPOTHBIICHUS MPOTHBOTOYHBIX ITUKIIOHOB,

OOJWUHOYHOI'O 1 6aTapeﬁHor0 HNCIIOJITHCHUNA. PaCLIeTI)I CTCIICHU y.HaBJII/IBaHI/Iﬂ

B IIGHTpO6€)KHI)IX HI)IJIG}’JIOBI/ITGJUIX

Pacuem ocnoenvix napamempos omcmouiHuxkos 9 1-7

Ilepedyennb 1a00paTOPHBIX PadOT - He MPEXYCMOTPEHbI Y4eOHBIM IJIAHOM

3agaHus I CAMOCTOATEILHOM PadoThI CTYICHTOB

Beero YueoHo-
Bomnpoce! 111 caMOCTOATEILHOTO U3yYeHUs (3a1aHusl) MeTOoAnYecKoe
Hacos odecneyeHue
1 2 3
Buapl KOHTPOJIS MPOMBINIJIEHHBIX BHIOPOCOB (M3Y4EHHE TEMBI CaAMOCTOSI- 12 1-7
TEIbHO, TIOJITOTOBKA K OJIUI-OTPOCY HA JIEKIUH)
Krnaccudukanus oTxoasmux razoB. MeToAbl YTHIHM3AINH Ta3000pa3HbIX 12 1-7
OTXOJIOB (M3y4€HHE TEMBI CaMOCTOATEIBHO, MOATOTOBKA K OJHUI[-OTIPOCY
Ha JICKIIHN )
XuMHUecKas OYMCTKa CTOYHBIX BOJA. Metonabl HeWTpanuszauuu. Ousnko- 18 1-7

XUMUYECKUE METO/Ibl OUYUCTKU CTOYHBIX BOA. DioTanus. Y TUIU3AUS CO-
€IMHEHUN PEIKO3eMETbHBIX 3JIEMEHTOB (M3YYEHHE TEMBbI CaMOCTOSITENb-
HO, MTOATOTOBKA K OJIMII-ONPOCY Ha JIEKIIHH)

OcHoBHBIE MeTOJIbI yTHIIM3aUU Gocdorunca. OTXOAb! MPOU3BOACTBA Ka- 18 1-7
JUNHBIX yH0OpeHui (M3ydeHHe TEMbl CaMOCTOSITENIbHO, IMOATOTOBKAa K
OJUII-OMPOCY HA JIEKLIUH)

OcoOEHHOCTH OCYIIECTBIIEHUS OOIIECTBEHHOTO HSKOJOTHYECKOr0 KOH- 12 1-7
TPOJIS 32 DKCIUTyaTaluel OTAECNbHBIX 00beKTOB. KOHTPOIb 9KOIOTHYECKO-
IO COCTOSIHHS TEPPUTOPHIA (M3yYSHHE TEMBI CAMOCTOSATEIBHO, ITOJATOTOBKA
K OJIMI-OIPOCY Ha JIEKIIMN)




PacuyeTrHo-rpaduyeckasi padbora He MpeayCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTebHbIC TEXHOJIOTHHI

[Ipu peanuzanuu yueOHOro marepuana Kypca MCHOJB3YIOTCS pa3jMyHble 00pa3oBaTelbHbIE TEXHO-
JIOTHH, CTIOCOOCTBYIOIIME CO3JIaHUIO aTMOc(epsl CBOOOTHON M TBOPUYECKOW AMCKYCCHM KaK MEXKIY Ipero-
JaBaTelieM U CTYACHTaMHU, TaK U B CTyJleHYecKoil rpymre. L{enbio mpu 3ToM sABIseTcsl BbIpaOOTKa y CTYJCH-
TOB HaBBIKOB M KOMIIETEHIMH, IMO3BOJISIONIMX CAaMOCTOSATEIBHO BECTH HCCIEIOBATENBCKYI0 M HAy4YHO-
Nearorn4eckyro padory.

[IpakTyeckas MOArOTOBKA MPU peanu3anuu y4eOHOW AMCUUIUIMHBI OPTaHU3YeTCs MMyTeM IpOoBeJie-
HUSl TPAKTHUYECKUX 3aHATHH, MpelycMaTpUBAIOIIUX YdacTUE OOYy4alOUIMXCS B BBINOJHEHUU OTIEJIBbHBIX
AJIEMEHTOB padoT, CBA3aHHBIX ¢ OyayIiel mpodeccnoHATbHOM 1eATEeThHOCTBIO.

[IpakTuueckasi TOJArOTOBKA TAaK)K€ BKIIIOYAET B ce0sl 3aHATHS JICKIIMOHHOTO THIIA, KOTOpPbIE Mpeay-
CMaTpHBAIOT Iepenady ydeOHoi nHpopManuu o0ydJaromuMcs, HeOOXOIMMOM sl TIOCJIEAYIONIETO BBIIOJI-
HEHUS paboT, CBA3aHHBIX ¢ OyayIiei npodeccuoHalbHOM 1eATeIbHOCTHIO.

AyIUTOpHBIE 3aHATHS TPOBOAATCSA B BUAE JEKIMI ¢ ucnoiab3oBaHueM [1K n koMIbroTepHOro mpoek-
TOpa, MPaKTHUYECKUX 3aHATUH, ¢ ucronb3oBanueM 1K npu npoBeaennu pacueros. CamocrosTenbHas paboTa
CTYZICHTOB TPOBOAMTCS MOJI PYKOBOACTBOM IpernojaBareseid, ¢ OKa3aHHEeM KOHCYJIBTAIUH M TOMOIIH TIPH
MOJIMOTOBKE K KOHTPOJIBHBIM pab0TaM, BHIMIOIHEHUH JOMALTHUX 33/JaHUil.

DOoH/ OLIECHOYHBIX CPEICTB

@OoH/I OLEHOYHBIX CPEACTB MO JUCLMIIIMHE 00ECIEeYMBAET MIPOBEPKY OCBOCHUS ILIAHUPYEMBIX pe-
3y/lbTaTOB 00y4eHHUs (KOMIIETEHIIMM U UX UHAUKATOPOB) OCPEACTBOM MEPOIPUITHH TEKYIIETO, pyOeKHOIro
U IPOMEXXYTOYHOT'O KOHTPOJIS 110 AUCHUILINHE.

CBs3b Mex1y (popMHUpPYEMBIMU KOMIIETEHIIUAMU M (POPMaMU KOHTPOJISI UX OCBOEHUS MPE/ICTaBIEHA B
cieayromien Tadauue:

HanmenoBanue kon-
Ne Kon n HauMeHoBaHME MHAUKATOPA J10- HanmenoBanue

TPOJHUPYCMBIX Pa3acCioB o
/1 (TGMBI) CTHKCHUSA KOMIICTCHIITUN OILICHOYHOI'0O CPEACTBA

BxoaH0i KOHTPOJIb

Bompocs! BXOTHOTO KOH-
TpoJisi (YCTHO)
ATTecTanys pa3/ieNioB, TEKYIIUi KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoif KOHTPOJIb

1 |[Pasmen | 3-ITK-1, V-TIK-1, B-TTK-1, Koo 1
3-TIK-6, V-TTK-6, B-TIK-6, OILTORBHYM
2 Pazpnen 2 3-I1K-1, V-IIK-1, B-IIK-1, KomtokBuywm 2

3-11K-6, V-I1K-6, B-I1K-6,
[IpomexxkyTouHas arrectanus

3-I1K-1, V-IIK-1, B-TIK-1, Bomnpocs! k 3auety (nuch-
3-I1K-6, V-IIK-6, B-T1K-6, MEHHO)

1 | 3auer

OreHOUHBIE CPEACTBA AJI1 BXOAHOIO KOHTPOJIA MPEACTABISIOT cO00M BOIPOCH!, KOTOPBIE 3aat0TCA
CTyJEHTaM B YCTHOU (hopMme.

B kadecTBe OIIEHOYHOrO CpEACTBA TEKYLIEro KOHTPOJS HCHOJIb3YIOTCS YCTHBIM U MUCHMEHHBIN
orpoc.

B kadecTBe OLIEHOYHOIO Cpe/ICTBA ATTECTALMU pa3zieia UCIOIb3YeTCs KOJTIOKBUYM.

Jlji IpOMEeXyTOUHOM aTTecTaluy NpeayCMOTPEHbI TEOPETUUYECKHIE BOIIPOCHI.

ITo utoram oOyueHHsI BHICTABIISIETCS 3a4ET.



Bonpocbl BXOAHOr0 KOHTPOJIS
1. 13 kakux razoB COCTOUT BO3AYX?
2. ®u3nyecKkre U XMMUYECKHE CBOMCTBA Kuciiopoaa. [IpolieHTHOE coaepkaHue
KHCJIOPOJIa B BO3JIyXE.
. Du3nYecKue U XUMHYECKHE CBOMCTBA YIJICKHCIIOTO Ta3a.
. Okcup yriiepoqa u ero (pu3nvecKkre U XMMHIECKHUE CBOMCTBA.
. A30T U €ro OKCHUJBI.
. Cepa. B cocTaB kakux coelMHEHHUI BXOIUT cepa?
. [IpencraBienne o XJIOPCOAEPIKAIIMX BEIIECTBAX - PpeoHax

00 3N L AW

. [IpencraBnenue o0 BpeIHbIX BEILIECTBAX.

9. [IpencrarneHue o 3arps3HEHUSX aTMOChepsI.

10. BRITSDKHBIE CHCTEMBI BEHTHIISIIHH.

11. IlpencraBieHue o ralbBaHMYECKUX 1I€XaX U YAAJICHUU BPEIHOCTEM.
12. BuITS>KHBIE 30HTHI.

13. bopToBBIE OTCOCHL.

14. Ilpornecchl coxuraHus TOIUIMBA.

15. Tpouecc ynanenust B arMocdepy MPOAYKTOB CTOPAHUS TOTUIMBA.

16. [IpeacraBieHune o0 ITUTCHHOM U METAILTYPrUIECKOM IIPOU3BOJICTBE.

17. TlpuBecTu cOOCTBEHHBIE TPUMEPHI 3arPSI3HEHUS OKPYKAIOIIEH Cpebl.
18. IlpencraBiienre 06 aTMOCHEPHOM JABICHUU U €TI0 U3MEPCHHH.

19. Kakoe naBneHne Ha3bIBaroT U30bITOUHBIM? Kak oHO n3mepsiercs?

20. OxapakTepu30BaTh a0OCOJIOTHOE JIaBJICHHUE.

21. Oxapakrepu3oBaTh "HOpMaJIbHbIE YCIOBUA'" /1715 Ta3a.

22. Yto xapaKTepu3yeT BOJOPOIHBIN 1nokazarens pH?

23. Kakoii BennunHoi pH onpezaensercs KuciaoTHas cpefa, Ienounas cpeaa?

OneHoYHBIE CPEICTBA TEKYIEr0 KOHTPOJIS

Texymuil KOHTPOJIb MPOBOAMUTCS MO KAXI0H TEME MPAKTUYECKOIO 3aHATHS C LIEIBIO0 ONpPENEICHUS
YPOBHSI CAMOCTOSATEIbHOW padOTHl CTy/lEHTa HaJ Yy4eOHbIMM MaTepuaiaMu TUCHUIUIMHBL. Pe3ynbraTel Te-
KYIIEr0 KOHTPOJS BIMSIOT Ha PEeHTUHI cTyneHTa. [IpoBoauTcs mo pesynbTaraM BBIIOJHEHHUS M 3aIIUThI
MPAKTUYECKUX 3aHATHM, HA OCHOBAaHUH PELIEHUS CTYJIEHTAaMH CaMOCTOSITENIbHBIX pabOT M KOHTPOJIbHBIX pa-
00T CTyJeHTaMU 3a09HON (POPMBI OOyUEHHUSI.

Bonpocs k KosuiokBuymy 1.
. XapaKTepUCTHUKH 3arpsiI3HEHUS OKPYKaroLIEH Cpeibl
. OCHOBHBIE METO/IbI 3aILUTHI OKPYKAIOLIEH CPEbI
. [loxa3zarenu kauecTBa OKpYKaroUIei cpeabl
. Ucrounuku 3arps3nenus arMochepsl
. XapaKTEpUCTUKH 3arpsI3HEHUIN OKPYKaIOLIEN Cpebl
. DHEepPreTUYeCcKoe 3arpsi3HEHNE OKPYKAOIIEN CPEbI
. Buzibl mpoMBbIIIEHHBIX Ta3000pa3HbIX BEIOPOCOB
. BuipI MpOMBIIITIEHHBIX KUIKUX BEIOPOCOB

O© 00 NOoO Ol WON K-

. BUIpI IpOMBITIITIEHHBIX TBEPABIX BEIOPOCOB

10. ITsimeocaguTenbHBIE KAMEPHI

11. HepurOHHBIE MBIICYIOBUTENN

12. llenTpoOeXHbIE NBLICYIOBUTENN

13. ®axTop pazaencHus

14. PacueT HMKIOHOB

15. CpaBHUTENIBbHAS XapaKTEPUCTHUKA M BBIOOP aImapaToB JJIs OYMCTKH Ta30B OT MPUMECeH



16. PacueTr ruIpaBIMYECKOTO CONMPOTHUBIICHUS MMPOTUBOTOYHBIX ITMKIOHOB, OJJUHOYHOTO M OaTapeii-
HOT'0 MCIIOJIHEHUS.

17. PacueTsl CTCIICHH YJIaBJIMBAHUS B IIEHTPOOCIKHBIX IBLICYIOBHTEIIAX.

18. PacueT OCHOBHBIX ITapaMeTPOB BO3YIIHOTO (PHIIbTpa

19. MeToapl yTHIHM3aIuU Ta3000pa3HbIX OTXOI0B

Bonpocs! k KosutokBuymy 2.
. XapaKTEpUCTUKH CTOYHBIX BOJL
. OrcrauBanue. KoHCTpyKIIMM OTCTONHUKOB
. Pacder 0CHOBHBIX ITapaMeTpOB OTCTONHUKOB
. [leckonoBku
Tumb! GUIBTPOBATBLHBIX MEPETOPOIOK
. YcTpoiicTBO (GUABTPOB Il OUMCTKU CTOYHBIX BOJ
. Hentpudyruposanue. Konctpykunu neHTpudyr
. Cenapatopsl
. I'uapormknoHst

=
o

. YTunuzamnus ocajJkoB CTOUYHBIX BOJ

-
-

. MeTOI[I)I YTUIM3alu TBEPABIX OTXOJ0B

=
N

. UcTounukn O6p8,30BaHI/I$I TBCPABIX OTXOA0B

=
w

. Knmaccudukanus TBepapIx 0Txo10B

[EEN
NN

. MGTOI[I)I HU3MCJIBUCHUA TBCPAbIX OTXOO0B

=
(6]

. Metosl pazeneHus TBEPAbIX OTXO0B

=
D

. MeTozp! oboraiieHus TBEpbIX 0TX0/10B

17. ®enepanbHblil HIKOJOTMUECKUI KOHTPOIIb: B3I B IIPOLLIOE, OLIEHKA HACTOSILET0 U MEePCIEeKTH-
BbI Pa3BUTHS

18. BhheKTHBHOCTH IKOJIOTUYECKOTO KOHTPOJIS

19. OcoOGeHHOCTH OCYIIECTBIICHHSI OOIIECTBEHHOTO JKOJIOTHYECKOTO KOHTPOJS 3a JKCILTyaTanuei
OTAEIBHBLIX 00BLEKTOB

20. KoHTpOJIb DKOJIOTHYECKOTO COCTOSTHUSI TEPPUTOPHIA

HIka/ja oueHMBaHUS KOJJIOKBUYMA

Teopernueckuii BOIPOC pacCMOTPEH B MOJHOM oObeme. CTYIeHT MOXKET JaTh
«3auTeHo»
MOACHAIOIMEC KOMMCHTApPHH.

Teopernueckuii BOMpoc paccMOTpeH HE B TOJIHOM oO0beMe. CTyJeHT HE MOMKET
«He 3aureno»

AaTb MOACHAIOIINEC KOMMCHTApHHU.

KourpoJsbHas padora
Brxrodaer B ce0si KOMIUIEKT pa3HOYPOBHEBBIX 3a7au 110 BapUAHTaM.
3aoaua 1. Onpenenuth >pdextuBHocTh mukinoHa tuna CJAK-IIH-33 (mukioH), mo HOMOTpamme
(puc.1), mpu cneayrOMX YCIOBUIX: THAPABINYECKOe conpoTuBieHue mukiona AP, Ila; cpeqauii Mmeanan-
HbIii pasmep mbln dso’, MKM; ILIOTHOCTB HBUIH p, KI/M®; IHaMeTp LHKIOHA Dy, M; TeMIepaTypa OunIaeMo-
ro rasat, °C (4ncsI0BbIe JaHHbIE IPEACTABIEHB] B TA0I. 1).
Tabmuma 1

Bapuant 1 2 3 4 5 6 7 8 9 0

Tun OH-24 | OH-15y | JIMOT | CUOT | IIH-15 | H-11 | CK-IIH-34 | Y4Y-38 | BUHKUOT | 4BLIII
HUKJIOHA

AP, Tla 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

Dy, 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 st onpenieneHust 3 peKTHBHOCTH LIUKIOHA

3aoaua 2. Otpenenuth, KakuM OyJeT THIPABINYECKOE COMPOTHUBICHHUE IMKJIOHA, TI0 HOMOTPaMMe
(puc.1), mpu creaymux yCIOBUAX: TpeOdyemas 3QpPEeKTUBHOCTh YIIaBIUBaHUA &, %; CPeIHUN MeIHMAHHBIN
pasMep IIbUIH CPEIHMUIT MEIHAHHbIH pa3Mep MblK Osp’, MKM; IUIOTHOCTb HIBUIH P, KI/M°; JIHaMeTp LHKIOHA

D,, M; Temmeparypa ouniiaeMoro rasa t, °C (4ucioBble JaHHbIE IPEACTABICHBI B Ta0.2).

Tabmuma 2
Bapuant 1 2 3 4 5 6 7 8 9 0
Tun [[H-24 | L[H-15y | JMUOT | CHUOT | IIH-15 | [[H-11 | CK-I[H-34 | CAK-I{H-33 | V4-38 | 4BLILI
IIUKJIOHA
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

Ixaja oueHUBAHUSA KOHTPOJILHOM padoThl

«3a4yTeHoy

Tekct yciioBus 3a7aull NPUBEJECH MOJHOCTBIO. PaboTa BBIOIIHEHA HA OAHON CTOPOHE
nucta. Pemenue 3amaun BeAETCs MO3TAIIHO, C MOSICHEHHEM KaXKOTO XO0Ja PELIEHUS.
[lepen BbIUMCIIEHNEM UCKOMBIX BEJIMYMH BHayalle JlaHa pacdyeTHas (Gopmyna B OyKBEH-
HOM BBIPaXEHHH, 3aTEM I10CTABJICHbl YHCIECHHBIE 3HAUEHUS BCEX BXOJAIINUX B HEE Ia-
pametpoB. Ilpu pemennn 3agaun coOI0aeTcs MHCTBO Pa3MEPHOCTEN BEIUYHH, BXO-
JSIIMX B TY WIK HHYIO 3aBUCUMOCTb.

«He 3aureno»

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

Bonpocsl k 3auery
1. XapakTepucTuKy 3arpsi3HEHHS OKpY>KaroLeil cpeabl

2. OCHOBHBIE METO/IbI 3aIIUTHI OKPYXKAIOIEH cpeibl
3. IToka3zaTenu kauecTBa OKPYKaIoOIIeH CpeIbl




4. VIcTOYHMKHY 3arpsa3HeHus: aTMOoc(epbl

5. XapaKTepHUCTHKHU 3arps3HEHUN OKPY>KaroIIeH Cpe bl

6. DHepreTuyecKoe 3arpsi3HeHNE OKPYKaIoIIel Cpe/Ibl

7. Buapl MpOMBINIIJIEHHBIX Ta3000pa3HBIX BRIOPOCOB

8. Bubl mpoMBIIIUIEHHBIX KHIKUX BEIOPOCOB

9. Bupl NpOMBIIIIIIEHHBIX TBEPABIX BEIOPOCOB

10. IIpeocaguTeNnbHbIE KAMEPHI

11. inepumoHHbIE NbUICYIOBUTEIH

12. llerTpoOexHBIC TBIICYIOBUTEITN

13. dakTop paznencHus

14. PacueT LUKIIOHOB

15. CpaBHuTENbHAS XapaKTEPUCTHKA U BHIOOD almaparoB JJIsi OUUCTKU T'a30B OT MpUMecei

16. Pacuer ruipaBiIMyecKOro CONMPOTUBIICHUS MPOTUBOTOUYHBIX IIUKIOHOB, OJMHOYHOTO U OaTapeii-
HOT'O UCIIOJIHEHUSI.

17. PacdeTsl cTENEeHH yIIaBIMBAHUS B ICHTPOOCIKHBIX MBUICYTOBUTEIISX.

18. Pacyer 0CHOBHBIX apaMETPOB BO3AYIIHOTO (PHIBTpa

19. MeTozp! yTHIIM3aUU ra3000pa3HbIX OTXOJIOB

20. XapaKTepuCTUKH CTOYHBIX BOJI

21. OrcrauBanue. KOHCTpYKIIMU OTCTOMHUKOB

22. PacueT OCHOBHBIX MapaMeTPOB OTCTOWHUKOB

23. IleckonoBku

24. Turbl GUIBTPOBAIBHBIX MEPETOPOIOK

25. YcTpoicTBO (DMIIBTPOB /ISl OYUCTKU CTOYHBIX BOJT

26. LlentpudyrupoBanne. KoncTpykiuu ueHTpudyr

27. Cemapatopsl

28. T'uapOIUKIIOHEI

29. YTunuzauus 0cajikoB CTOYHBIX BOJL

30. MeTopl yTHIIM3ALMU TBEPABIX OTXO0B

31. Uctounuku oOpa3oBaHus TBEPABIX OTXOA0B

32. Knaccuduxanus TBEpbIX OTXO0JI0B

33. MeTo bl U3MENbYEHUS TBEPBIX OTXO/I0B

34. MeTo/bI pa3zieneHus: TBEPAbIX OTXOJI0B

35. MeTos! o0oTameHus TBEPBIX OTXOJI0B

36. denepabHBINA YKOJIOTHIECKUN KOHTPOJIB: B3TJIS/I B MIPOIILIOE, OIIEHKA HACTOSIIETO U TEPCIIeKTH-
BBI Pa3BUTHS

37. Db heKTUBHOCTH SKOJIOTUYECKOTO KOHTPOJIS

38. OcoOeHHOCTH OCYILECTBIEHUSI OOIIECTBEHHOTO 3KOJIOTMYECKOI0 KOHTPOJS 3a JKCILTyaTaluen
OTJENIbHBIX 0OBEKTOB

39. KoHTpOJIb HKOJIOTHYECKOTO COCTOSIHUSL TEPPUTOPHIA

IIIkaJbl oeHKH 00pa30BaTEeJIbHBIX 10CTHKEHU I

Baiabl bajaasl 3a |Ouenka (6aa
(MTOrOBOM | pa3denbl | 3a OTBeT Ha
PENTUHIOBOM 3auere)
OIICHKH )

TpeGoBanus kK 3HAHUAM




— OneHka «3a4TE€HO» BBICTABISETCS, €CIM CTYAEHT HMMEET
3HaHHUS OCHOBHOIO MaTepHaja, €ClId OH IPOYHO YCBOWJI
MPOrpaMMHBII  MaTepuaj, MOCIeAOBaTENbHO, YETKO U
JOTMYECKH CTPOMHO €ro M3jaraeT €ro Ha 3adere, BiaJleeT
HEOOXOIMMBIMU HaBBIKAMU M TMpPUEMaMU UX BBINOJHEHUS,
YMEET TECHO YBS3bIBaTh TEOPHIO C MPAKTUKOMN

— VYueOHblE JOCTHXKEHHS B CEMECTPOBBIM Mepuon U
pe3ynbraTaMud  pyOEKHOrOo  KOHTPOJS  JEMOHCTPUPYIOT
JIOCTaTOYHYIO CTENIEHb OBJIAJICHUS IPOrPAMMHBIM MaTEPUATIOM.

«3a4meHo»

100-65 30-50 | 30-50 banios

— OrmeHka «He 3a4TEHO» BBICTABIISETCS CTYJAEHTY, KOTOPBI HE
3HaeT 3HAYUTEIBHOW YacTU MPOTrPaMMHOIO Marepuaina,
JIOIYCKaeT CyIIeCTBeHHbIC omnOKu. Kak mpaBuio, oneHka «He
3aUTEHO»  CTAaBUTCA  CTyJIEHTaM, KOTOpblE HE  MOTYT
«He 3aumeHOo»| TIPOJIOJDKUTE O0ydeHHe Oe3 JOTOJIHUTENIBHBIX 3aHATHH IO

64-0 29-0 g
- 0-29 6ann106 | COOTBETCTBYIONIEH AUCITUTIIIMHE.

— VYueOHblE JOCTHXKEHHSI B CEMECTPOBBIM Iepuox U
pe3yibTaTaMu pyOEKHOrO0 KOHTPOJIA JEMOHCTPUPOBAIA HE
BBICOKYIO CTETEeHb OBJIAJIEHUS MPOTPAMMHBIM MaTepUAIOM IO
MHHUMAJIBHOM TUIAHKE.

Cymma Ouenka no 4-x Ouenka

. 3aver I'papauus

oas10B 0aJIbHOI IIKAJIe (ECTS) pajall

90 -100 5 (OTIMYHO) A OTJINYHO

85 -89 B OYECHb XOPOIIO

75— 84 4 (xoporo) C XOPOIIIO

3a4TEHO
70-74
6569 D YZIOBJIETBOPUTEIIBHO
3 (yIOBJIETBOPUTEIHHO
60 — 64 (ya P ) E MIOCPEJICTBEHHO
HE
Hwuxe 60 | 2 (HEyOBIETBOPUTETBHO F HEYJOBJIETBOPUTEIBHO
(neyn p ) 3a4TEHO A p

YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHre y4eOHOM U CIMILIMHBI
OcHoBHas1 JiMTepaTypa:

1. Beromikun, A. I'. OcHOBBI HHXEHEPHOM 3K0JOTHH : yueOHoe nocodue st By3oB / A. I'. BeromkuH.
— 2-¢ W3, cTep. — Cankrt-IletepOypr : Jlanb, 2021. — 332 c.
https://e.lanbook.com/reader/book/152483/#326

2. [Tponeccel, anmapaTsl U TEXHUKA 3aLIUThI OKpYXarolei cpefpl : yuebHoe nocodue / B. U. Jlerkuii,
1O. .. T'opb6arenko, U. I'. IlepBosa, 1. H. JIunynos ; nox pexakuueir M. H. JIunmynoBa. — ExarepunOypr :
YIJITY, [6. 1] — UYacte 2 : Oumcrka ra3zombuieBbIX BbeIOpocoB — 2018, — 299 c.
https://e.lanbook.com/reader/book/142510/#3

3. PacueT u mpoekTHpoBaHHe cucTeM obecredeHus 0e30macHoCTH : yueOHoe ocoome / 5. A. XKunmmn-
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IIporpammuoe ob6ecneuenue 1 UHTepHeT-pecypcenbi:
1O mr06BIX BEpCHIA.
[Touckossie cuctemsbl B cetu Mutepuer — Yandex.ru, Google.com

MaTepl/IaﬂLHO-TeXHH‘IeCKOQ od0ecrieueHue yqeﬁﬂoﬁ JUCHUITJINHBI

JIeKIIMOHHBIE 3aHATUS MPOBOJAATCS B CIELUATU3UPOBAHHOW ayAMTOPUSAX, OCHAILEHHOM MYJbTHME-
TUHHBIM o0opynoBaHueM (aym.411).

OGopynoBanue:

ABTOMaTH3UPOBAHHOE paboyee MECTO MPENoJaBaTes:

Komnerorep ORION 215 -1,

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

orneparuBHas mamsts — 4,00 Gb.

[Tpoektop Casio XJ-V2 -1,

Mukpodon Aceline AMIC-1 HacTonbHBIN-1;

OKpaH HACTEHHBIH € 3JIEKTPONPUBOJIOM -1;

JIuueH3MOHHOEe U CBOOOAHOE MpOrpaMMHOE obecredeHue oOuiero u npodecCHoHaJbHOrO Ha3zHaue-
HUSL.

[TpakTrueckue 3aHsATHUS MPOBOAATCS B Jlabopatopun «TemiaorexHuka U TepMoauHamMuKkay (ayn.318).
O6GopynoBanue:

KomruiekT ydeOHO-HarISIIHBIX TTOCOOMH U TJIaKaToB;

KommiekT 1okyMeHTaluu, MeToJuuecKoe 00ecreyeHue;

JlaGopatopusiii crenr TOT-TIIB ans ucnbITaHus pa3IUUHBIX KOHCTPYKIMNA TEMII000MEHHHUKOB;

JlaGopaTopHbIe YCTAaHOBKH IS BBINOJIHEHUS Ja00paTOPHBIX padoT:

1.Onpenenenune TEIOEMKOCTH BO3/lyXa;

2.0npeneneHne KPUTUIECKOTO THaMeTpa TEIUIOBOW U3O0JISIIHH;

3.0npeneneHre KPUTHYECKOTO TIepenasia TaBICHUs M KPUTHIECKOW CKOPOCTH;

4.0Onpenenenue ko3pPuirenTa TerIoNpPOBOAHOCTH ChIITyYHX MaTEpPUAJIOB.

JlaboparopHslii cren] «TeXHONOrust OUMCTKU U 00€3BPEKUBAHUS IIPOMBIIIUIEHHBIX BHIOPOCOBY.

Y4eOHO-MeTOoAMYeCKNE PEKOMEHIAIUU 1JISl CTY/IEHTOB

3HaHus, MOJTy4YE€HHbIE IO OCBOCHHUIO JMCLUUIUIMHBI, HEOOXOAUMBI MPH OCYIIECTBICHUU Mpodeccro-
HAJIbHOW JIeATENIbHOCTH OaKkayaBpa, BHITOJHEHUH BBIMTYCKHOM KBaJHU(PHUKAIIMOHHON pabOThl U M3Y4YEHUH OC-
HOBHBIX JIUCHUIUIMH MO MPO(UITIO TOATOTOBKH.

st 5P PeKTUBHOTO OCBOEHHUS NUCUUIUIMHBI CTYJ€HTaM HEOOXOAMMO MPOSIBIATH HAHMOOJBLIYIO aK-
TUBHOCTb BO BpeMsI ayAMTOPHBIX 3aHITHUH, CIE€IOBATh YKa3aHUSM BEIYyIIEro MpernojaBaTelis, BIMOIHITH
CaMOCTOSITENIbHYIO PaboTy B 00bEME, yCTaHOBIEHHOM paboueil MporpaMMon AUCHUILINHBL.

JleK1moHHbIE 3aHSTHUS COCTABISIOT OCHOBY TEOPETUYECKOT0 00yUEHHUs U TIO3BOJISIOT CPOPMHUPOBATH
CHCTEMaTH3MPOBAHHbBIE OCHOBBI 3HAHUHU MO JUCIMILIMHE, MTO3BOJIIOT PACKPHITh HanOoJee CIOKHbIE, OCHO-
BOIIOJIArarol1e BOIPOCHI.

B xo7e JeKIMOHHBIX 3aHATHH HAJJIEKUT KOHCHEKTHPOBATh HanboJee BaKHbIE MOJOKEHHS H3ydae-
MOM TEMBbl, a TI0 OKOHYaHUM 3aHATHS 3a/1aBaTh BOIPOCHI, BBI3BIBAIOIINE 3aTPYAHEHMSI C YCBOEHUEM pac-
cMaTpuBaeMoil TeMbl. PekomeHyeTcss mepes ClIeayroliuM JIEKIIMOHHBIM 3aHATHEM IOBTOPUTH MaTepuall



PaccMOTPEHHON TEMBbI, U3yYHTh COBPEMEHHYIO JIUTEPATYpPy, BBINOJIHUTH CAMOCTOSTEIbHYIO paboTy B 3a-
TAHHOM OOBEME.

[TpakTnyeckue 3aHATHA 110 JUCLUIUIMHE [TO3BOJISAIOT IPOBEPUTH YCBOEHUE TEOPETUYECKOTO MaTepu-
asia, GopMUpPOBaTh MIPAKTUUYECKHE HABBIKK M YMEHUS I1OJ PYKOBOJICTBOM IIpenojaBaTelis, yriyOmsoT, pac-
HIUPSIOT, AE€TATM3UPYIOT NOJYUYEHHbIE Ha JIEKIUH 3HaHMs. [IpakTuyeckoe 3aHATHE NPENIoIaraeT BhIIOJIHE-
HUE IO 33J]aHUIO U MO/ PYKOBOJCTBOM IPETIOAaBATENsl OJHON HIIM HECKOJIBKHUX MPAKTHYECKUX padoT. Jlis
YCIIELIHOTO BBINIOJHEHUS NMPAKTUYECKUX 33JJaHUI U OCBOEHUS JMCLUUIUIMHBI IIEPE] KaXKAbIM MPaKTUUECKUM
3aHATUEM HEOOXOAMMO BBIYYHTHh TEOPETUYECKHI MaTepHall COOTBETCTBYIOIIEH TEMBbI, UCIIOJIb3Ys KaK KOH-
CHEKT JICKIIUH, TaK U PEKOMEHIyeMyto JuTepatypy. 1lo pe3ynbraTtam BBIIOIHEHUS MPAKTHYECKOW PabOTHI
IIPOBOAMTCSA OLIEHKA TEKYILIEH yCIIEBAEMOCTH, KOTOpasi CYMMHUPYETCS K pe3yjibTaTaM aTTECTALUU Pa3elioB.

CamocrosrenbHas paboTa mojpasymMeBaet 1noja co0oi mpopaboTKy TEOPETUIECKOr0 MaTepuana ¢ uc-
II0JIb30BAHUEM PEKOMEH]IyeMOM JITepaTyphl 0 TOW WIM UHOM TeMe, MOCIEAYIOUIMA OTUeT M0 pe3ysibTaTam
CaMOCTOSITENIbHON PaboThl B (hopMe, yCTaHOBICHHOM MpenoaaBaTeieM.

CpenctBoM HMH(MOPMAILIMOHHON MOJIECPKKH OPraHU3allMd CaMOCTOSITEIbHOM PabOThl CTYIEHTOB B
pamKax y4yeOHOHM AMCLMILIMHBI ABJSAIOTCA MH(pOpMannoHHO-o0pa3zoBarenbHas cpeaa (MOC), anekTpoHHO-
o6ubmmoteunsie cuctemsl, foctynasie BUTU HUSAY MU®U, aboHEMEHT 1 ITepHOINKA.

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

Kaxxaplii CTyI€HT HMEEeT CBOM JIOTHH U napoiib 11 Bxona B MOC.

MeToauveckue peKOMEHIALMH ISl IIpenogaBaTesien

Ha nepBom 3aHsATHH 110 JaHHOM y4yeOHOW NUCHMIIIMHE HEOOXOAMMO O3HAKOMHUTH CTYJIEHTOB C IO-
PSAKOM €€ M3y4YeHHUsI, PACKPBITH MECTO U POJIb TUCIHILIMHEI B IIPOLIECCE MOATOTOBKHU OakajiaBpa 0 HarpaB-
JEHUIO «DJEKTPOIHEPreTHKA U DJIEKTPOTEXHUKAY, €€ MIPAKTUUECKOE 3HAUE€HUE, TOBECTU 0 CTY/IEHTOB Tpe-
0oBaHuA Kadenpsl, OTBETUTH Ha BOIIPOCHI.

[Ipu moAroToBke K JEKIMOHHBIM 3aHATUSAM HEOOXOJMMO MPOAyMaTh IUIaH €ro MPOBEACHHUS, CoJlep-
’KaHHWEe BCTYIMUTEIbHON, OCHOBHOM M 3aKIIIOYUTENBHOM YacTH JEKIIMH, O3HAKOMHUTBCSA ¢ HOBUHKAMHU y4eOHOU
U METOAMYECKOW JMTEpaTyphl, MyOIMKaIMAMU MEPUOJNYECKON MeuaTH MO TeMe JIEKIMOHHOTO 3aHSATHSL
YTOUHUTS TUIaH IPOBEACHUS PAKTUYECKOTO 3aHATHSI 110 TEME JIEKIUH.

B xone eKIMOHHOTO 3aHATHA IMPenojaBaTelb JOKEH Ha3BaTh TEMY, y4eOHbIE BOIPOCHI, O3HAKO-
MUTh CTYICHTOB C IIEPEYHEM OCHOBHOM U JIOMOJIHUTEIBHON JTUTEPATyphl IO TEME 3aHATHUS.

B xozxe u3noxeHus JEKIMOHHOTO MaTepuaia CleqyeT NMPUBOAUTH Haubojiee sipKue U 3allOMUHAIO-
necs IpUMEpHl, 337aBaTh M0 XOAY U3JI0KEHHS JIEKIMOHHOTO MaTepHalia pUTOPUYECKHE BOMPOCHl U Camo-
My /1aBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTHBM3AIMM MBICIUTEIBLHON EATEIbHOCTU CTYJIEHTOB, IO-
BBIIICHUIO UX BHUMAaHUs U NHTEPECA K MaTepually JIEKIUH, €€ coaepxkanmio. [Ipernonasarens fOKEH pyKo-
BOJIUTh pabOTOM CTYJIEHTOB MO KOHCIIEKTUPOBAHHIO JIEKIIMOHHOIO MaTepHaja, MoJ4epKuBaTh HEOOXOu-
MOCTb OTPaKEHMsI B KOHCIIEKTAX OCHOBHBIX IOJIOKEHUN M3y4yaeMOW TeMBbI. B 3aKIIIOUMTENBHON YacTH JIEK-
UM HE0OXO0MMO c(hOpMYIMPOBATh OOIIME BHIBOBI IO TEME, PACKPHIBAIOIINE COJIEPKAHUE BCEX BOMPOCOB,
MOCTaBJIEHHBIX B JIeKIUH. OOBSABUTH IUIAH OUEPETHOTO NMPAKTHUECKOTO 3aHITHSA, 1aTh KpaTKUe peKOMEeH/1a-
I[UU 110 NOJIrOTOBKE CTYACHTOB K MPAKTUYECKOMY 3aHATHIO.

[Ipu moaroToBKe K MPaKTUYECKOMY 3aHSTUIO MPENOIaBaTEN0 HE0OX0IMMO YTOUYHUTH IUIaH €ro Mpo-
BEJICHUS, TPOIyMaTh NepeyeHb 3a1a4, MOAJIeKAIIUX PEHICHUIO BO BpeMsl MpaKkTUdeckoro 3aHsaTus. Oka3bl-
BaTh METOJIMYECKYIO TIOMOIb CTYACHTaM B MOJTOTOBKE K 3aHSATHIO, BHIMOJIHEHUIO JOMAIIHMUX 3agaHuil. B
X0JIe TPAKTHUYECKOI0 3aHATHsI BO BCTYIUTEIBHOM CIIOBE PACKPBITh TEOPETUYECKYIO U MPAKTUYECKYIO 3Ha-
YUMOCTb TE€MBI, ONPECIUTh MOPSAAOK €ro MpPOBEIEHHs, KOJIMYECTBO peraeMbix 3a1ad. LlenecoobpazHo B
XOJIe pelIeHHs 3a/a4 3a7aBaTh 00y4YaroIUMCs JIOTIOJHUTENIbHBIE U YTOUHSIOIME BOIPOCH! C LIENbIO BBISC-
HEHMs TIyOMHBI 3HaHME IO paccMaTpUBaeMoil Teme. B 3akimo4yMTeNnbHON 4YacTH MPAKTHYECKOTO 3aHATHS
ClIeflyeT MOABECTU €ro UTOTU: JaTh OOBEKTUBHYIO OLIEHKY OTBETOB Ka)KJJOI'0 CTYJIEHTa U y4eOHOM Irpymnisl B



OeJaoM. PaCKpBITI: MOJIOKHUTCIIBHBIC CTOPOHBI U HEAOCTATKU IMMPOBCACHHOI'O0 MPAKTHYCCKOT'O 3aHATHUS. OTBe-
THUTbH Ha BOIIPOCHI CTYACHTOB. Ha3BaTh TeMy o4epeHOro 3aHATHS.

[Tocne Ka)kA0To JEKIMOHHOTO M MPAKTHYECKOTO 3aHATHA HEOOXOANMO CIeNaTh COOTBETCTBYIOUIYIO
3alKCh B KypHAJIaX y4eTa MMOCEIAeMOCTH 3aHATHI CTYIEHTaMH, BBISICHUTD Y CTapOCT Y4eOHBIX TPYII MPH-
YHHBI OTCYTCTBHS CTYACHTOB HA 3aHATUAX. [[pOBOIUTH rpynoBble U WHAMBUAYaAIbHbIE KOHCYJIBTAIUU CTY-
JICHTOB B XO/JI€ UX MOATOTOBKH K TEKYILEH U MPOMEKYTOUHON aTTeCTalluy 10 y4eOHOW AUCHIUTUINHE.

B PE3YIbTAaTC OCBOCHUA AUCHUIIIIMHBI CTYACHTBI CAAIOT 3a4CT.

Crynent, nonyunBmuii menee 60% OT MakCHMaJbHOTrO 0ajuia 3a paszen JUCHUIUIMHBL WIH MpoMe-
JKYTOUHYIO aTTCCTAllUI0, CUUTACTCA HCATTCCTOBAHHBIM I10 I[aHHOﬁ JUCHUIIIINHEC.

IIporpamma cocrabiieHa B cootBercTBuHM ¢ TpeboBanusimu OC HUAY MUDU u ydeOHBIM TTaHOM
OCHOBHOM 00pa3oBaTeIIbHOW MporpamMMsbl 1o HampasiieHuro nmoarotoBku 13.03.01 TermosHepreTruka u Tern-
JOTEXHHKA.

Pabouyto nporpammy cocrasui goueHt Koctun JI.A.

Peuensent: nouent Ycrunos H.A.

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

[Ipencenarens yuebHO-MeTOqMUEeCKON Komuccuu Pa3zyBaes A.B.



