banakoBckuii HHKEHEPHO-TEXHOJOTUYECKUA NHCTUTYT — (hrtnai GpeaepaibHOTO TOCy-
JTApCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKIACHHS BBICIIIETO 00pa30BaHUs
«HaroHanbHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHepreTruKa

PABOYAS ITPOT'PAMMA
10 AUCUUILINHE « PU3UKO-XUMHAYECKHUE OCHOBBI TOPEHUS

HanpasieHusi noAroToBKu
«13.03.01 TennosHepreTuka 1 TEMIOTEXHUKA

OcHoBHan npoq)eccnonanbnaﬂ oﬁpasoBaTeanaﬂ nporpamMmma

((HpOMBIHIJ'IeHHaH TCIIJIOOHCPICTHUKA»

Kpaiundukanus BoIYCKHUKA
baxanasp

dopMma 00y4eHus
3aouHas

banakoBo 20



HCJII) O0CBOCHUA JUCHUITIIMHBI

Lenbto mpenoaBaHUs JUCHUILIUHBL SBJISETCS MOIyYeHHe 3HaHUN, HEOOXOUMBIX JUIsl TUIOAOTBOPHOI
TBOpUYECKOH AesTenpHOCTH OakanaBpa. Jucuuminna « DU3nKo-XUMUYECKHE OCHOBBI TOPEHUS» (POPMUPYIOT
TEXHOJIOTMYECKOe MHPOBO33peHUE OakalaBpOB Ui WX MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOM U MPOEKTHO-
KOHCTPYKTOPCKOH MpodecCHOHATbHON AesITeNbHOCTH.

. JlucuuiuinHa u3ydaeTcst B COOTBETCTBUH C MPOPECCUOHATBLHBIMU CTaHAAPTAMHU:

- 24.083 CnenuaincT-TeriodHepreTHK aTOMHOM CTaHIINN;

- 24.009 «Crieranuct mo yrnpasJIeHHIO POEKTaMH M TPOrpaMMaMH B 00JIaCTH IPOM3BOJICTBA JJICK-
TPOIHEPTUU ATOMHBIMH 3JEKTPOCTAHIIUSIMU;

-20.001 PabGoTHHK O ONIEPATHBHOMY YIIPABJICHUIO 0OBEKTAMHU TEIJIOBOW AJIEKTPOCTAHITUN

- 20.014 PaboTHUK 1O OpraHU3aIMK SKCIUTyaTalluy TeINIOMEXaHHYECKOTO 000pyA0BaHUS TEIIJIOBOM
AIEKTPOCTAHIINH.

Mecto pucuumiunbl B ctpykrype OOII BO
N3zyuenne kypca «DOHU3MKO-XUMUYECKHE OCHOBBI TOPEHHS» CBS3aHO C HEOOXOIMMOCTBIO 3HAHHI OC-

HOB ¢u3HKH (0011ast), XUMHUH (00111as1), TEXHUYECKOHW TEPMOIUHAMUKH, ITUPOKOE MCIOJIb30BAaHUE, KOTOPBIX
HE TOJILKO JaéT BO3MOXKHOCTh Han®oJiee TOYHO BBIPA3UTh TEOPETUUYCCKUE 3aKOHOMEPHOCTH, HO M SIBJISIETCS
HEOOXOIUMBIM HHCTPYMEHTOM UX YCTAHOBJICHHSI.

Jlist ocBoeHUsT TUCHUTUTHHB «DH3UKO-XUMUYECKUE OCHOBBI TOPEHUS» HEOOXOIUMBI 3HAHUE, yME-
HUE ¥ BJIAJICHUE MAaTePHAIIOM T10 PEIIECTBYIONINM JAUCIUILIIMHAM B COOTBETCTBHH C TPEOOBAaHUSIMHU OCBO-
SHUS CIICYIONINX KOMITIETSHITUH: (DPU3MKa; XUMUS; TEXHUICCKask TePMOIMHAMUKA.

[Ipu ocBOEGHWHW MAHHOW JUCHIHUIUIMHBI CTYJEHT CMOXKET YACTHYHO MPOJEMOHCTPUPOBATH TPYIOBBIC

byHKIIH:
- A/01.6 TexHudeckas MOJICPKKA IKCILTyaTaIl[iK 000PYIOBaHUS, TEXHOJIOTHUECKUX CUCTEM, TPYyOoO-

poBoI0B ropsiueid Boabl U mapa (I1C 24.083);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHUS TEMJIOMEXaHUYECKOro 00OpYyIOBaHUS, TEXHOIOIMUECKUX
cucreM u Tpyoonposoos (I1C 24.083);

- A/02.6 Opranusanus padboT 1o HampaieHuto aestenbHocty npoekra (I1C 24.009);

- B/02.6 PykoB0o/1cTBO U3MEHEHUEM PEKMMOB pPabOThI M TIPOU3BOJACTBOM MEPEKITIOYCHUN HAa 000py10-
Banuu TOC (I1C 20.001);

- B/01.6 Benenue 3agannoro pexuma padotsl o6opynoanus TOC (IIC 20.001);

- B/02.6 IlnanupoBanue paboOT MO 3KCIUTyaTallMy TeromexaHuuyeckoro obopyapoanus TOC (IIC
20.014).

Komnerenuuu odyuarwinerocsi, opmupyemMsbie B pe3yJibTaTe 0CBOCHHUS AU CIUTIIIUHbI
B nmponecce OCBOCHUs HaHHOﬁ AUCHUIUINHEBL Y CTYACHTA (I)OpMI/IPYIOTC}I CJICAYIOINNEC KOMIICTCHIIUH:

npodeccuoHanbHbIe

3amauu ipodeccu- Kon u nHaumeno-
o OObeKT unm 06s1acTh WHaukaTopbl TOCTUKEHUS] KOMIIETEH-
OHAJIBHOM Jiesi- BaHHE KOMIIETEH-

HaHHS uu
tensHOCTH (3I1]1) 3 1007041 H




COop u ananu3
MH(POPMALIMOHHBIX
MCXOJHBIX TAHHBIX
111 IPOEKTHPOBA-
HUS

TemnioBbIEC U aTOMHBIE
DNEeKTpUYECKue
CTaHIIMH, PEAKTOPbI U
raporeHepaTopbl
aTOMHBIX
3JIEKTPOCTAHIMK, A
TaKk)xe APyroe TEIio-
MEXaHH4YeCKoe  000-
pyJIoBaHHE COTIIACHO
npodeccnoHaTbEHOMI
NEeSITeIbHOCTH,  HOP-
MaTUBHO-  TEXHHYE-
cKas

JOKYMEHTAIus 1
CUCTEMbl CTaHJApTHU-
3allui; CUCTEMBI Jua-
THOCTUKA M aBTOMa-
TU3UPOBAHHOTO
yIpaBICHUS
TEXHOJIOTHYECKUMU
mporeccamu B TEIIo-
SHEPreTUKe

[TK-1 cocoben
y4acTBOBATh B
cOope u aHanuse
MCXOJHBIX JTAHHBIX
JUISL IPOEKTUPOBA-
HUS DHEPTOOOBEK-
TOB M UX DJIEMEH-
TOB B COOTBET-
CTBUU C HOpMa-
TUBHOU JJOKYMEH-
Taruen

3-I1IK-1 3HaTh: JOKYMEHTBI U CTaHJAP-
THI OpPTaHU3aIUU B 00JIACTH TIPOEKT-
HOM J1eATeNbHOCTH; MIPUHIUIIBI paOOTHI
IKCILTyaTHPYEMOT0 000PYI0BaHHS,
TPYOOIIPOBOJIOB U TEXHOJIOTHUECKUX
CUCTEM TYpOUHHOTO OTACITICHHS
V-IIK-1 Ymets: paboTtath ¢ nHpOpMma-
IIMOHHBIM TIPOCTPAHCTBOM Ha CepBepe
(BeO-cepBepe) opraHu3aIvy s Xpa-
HEHHs, 0OMEHA U COBMECTHOI'O MC-
M0JIb30BaHUs HH(GOPMAIIUU IO TPOEK-
Ty

B-IIK-1 BiageTs: METOOUKAMHU CO-
CTaBJICHUS JJOKYMEHTAIUH C OTIMCAHM-
eM oO0beMa paboT 10 HAIPABJICHUIO
MIPOEKTa; METOIaMU KOHTPOJISI KITFOUe-
BBIX MMOKa3areseii 3p(HEeKTUBHOCTH 1
Ka4yecTBa 10 HAIPABJICHHUIO TIPOCKTA

IIpoBenenue Ten-
JIOTEXHHYCSCKUX
pacueToB 000py-
JIOBaHUS COTJIACHO
TUIIOBBIM METOIH-
KaM

TennoBsie 1 aTOMHBIE
JNEKTPUICCKUE CTaH-
MU, PEAKTOPhI U Ma-
pOTeHEepaToOpbl aTOM-
HBIX AJIEKTPOCTAHIINMI,
a TaKkkKe JIpyroe Ter-
JIOMEXaHUYECKOe
o0opynoBaHue co-
racHo  mpodeccuo-
HaJILHON  JIesITeIbHO-
CTH; HOPMAaTUBHO-
TEXHUYECKass  JIOKY-
MEHTAIUsI U CUCTEMBI
CTaHJIapPTH3AINH; CH-
CTeMbl JHArHOCTUKHU
U aBTOMAaTU3UPOBAH-
HOTO yIpaBJICHU
TEXHOJIOTUICCKHUMH
mpoleccaMu B TEIIo-
JYHEPreTHKE

[IK-5 cnocoben
MIPOBOUTH TEILIO-
TEXHUYECKUE, TH/I-
paBJIMYECKHE,
MIPOYHOCTHBIE pac-
YeTHI 110 TUIIOBLIM
METOAUKAM

3-I1K-5 3uate: TpeboBanust HOpMa-
TUBHBIX IIPABOBBIX aKTOB, HOPMaTHB-
HO-TEXHUYECKHX U METOJIMYECKHUX J10-
KYMEHTOB JIsl IPOBEJICHUS TUIIOBBIX
pacueToB

V-IIK-5 YMeTh: BBIIONHATH paCUEThI
M0 TUIOBBIM METOANKAM

B-TIK-5 Bnanets: nHGOpMaIIMOHHO-
KOMMYHUKAI[UOHHBIMHA T€XHOJIOTHSIMU,
B TOM YHUCJIE€ CHEUAIN3UPOBAHHBIM
IPOrpaMMHBIM OO€CTIeYeHUEM ISt
MIPOBEJICHUS PACUETOB




VYuyacTue B paboTrax
0 OBOJIKE U
OCBOGHHIO TEXHO-
JIOTHYECKH X TPO-
IIECCOB B X0JI€
MOJITOTOBKH IPO-
M3BOJICTBAa HOBOM

TernoBble U aTOMHBIE
DNEeKTpUYECKue
CTaHIMHU, PEAKTOPBl U
[MaporeHepaTophbl
ATOMHBIX
3JIEKTPOCTAHIMK, A
TaKXe Jpyroe TeIo-

IT1K-9 Crocoben
YIPaBIIAThH
TEXHOJIOTMYECKH-
MU TPOIECCAMU U
y4acTBOBaTh B pa-
0oTax 10
OCBOEHHIO U J10-

3-IIK-9 3Harh: TEXHHYECKUE XapaKTe-
PUCTUKH OO0CITYXHBaeMoro o0opyno-
BaHUS, yCTPOHUCTBO U MOPSIIOK €ro
paboThl, MAacOPTHBIE JAHHBIE U TIpe-
nenbl 0€30MacHON KCIUTyaTaluu 000-
pyIOBaHUs ¥ TPYOOIPOBOIOB

V-IIK-9 YmeTh: aHanu3upoBaTh TEX-

MPOAYKIIUH MEXaHHYECKOe 000- | BOAKE TEXHOJOTH- | HUYECKOE COCTOSHHE 00OpYyIOBaHUS U
PYZIOBaHHE COTJIACHO | YECKHX IPOIIeC- TEXHOJIOTHYECKUX CHUCTEM; NTPUMEHSATH
npodeccnoHaTbEHOMI COB MpUEMbl W METOJbI IO JIOBOJAKE H
NEeATEILHOCTH;  HOP- OCBOCHHMIO TEXHOJIOTMUYECKHX IPOIlEC-
MaTHMBHO- TEXHHYe- COB
cKas B-IIK-9 Bnangets: CcOBpEeMEHHBIMU
JOKYMEHTAIUsl U CH- TEXHOJIOTHSIMU JJISI BBINOJIHEHUSI pa-
CTEMBbI CTaHAApTHU3a- 00T MO JOBOJKE M OCBOEHHUIO TEXHOJIO-
IIUA, CHCTEMBI JIHa- THYECKUX MPOIECCOB
THOCTHKM H aBTOMa-

TU3UPOBAHHOTO
yIpaBICHUS
TEXHOJIOTHYECKUMH
MporeccaMu B TEIUIO-
SHEPreTUKe

IlogroroBka pan-
HBIX JJI1 COCTaB-
JIEHUS 0030pOB,
OTYETOB U Hayy-
HBIX MYOJIMKAIIHIA;
COCTaBJICHHE OTYe-

Ta IO BBINOJHEH-
HOMY  3a/IaHHIO,
y4JyacTHe BO BHEJ-
peHHH  pe3yJbTa-

TOB HCCIE€IOBAaHUN
1 pa3paboToK

TerioBbIC 1 aTOMHbBIE
AJIEKTPUUYECKUE CTaH-
[IUU, PEaKTOPhl U Ta-
pOreHepaTopsl aToM-
HBIX JIEKTPOCTAHITHUH,
a TaKkKe JIpyroe Terl-
JIOMEXaHUYECKOe
obopymoBaHue  Co-
racHo  mpodeccuo-
HaJILHON JIesTeIbHO-
CTH; HOPMAaTHUBHO-
TEXHUYECKas  JIOKY-
MEHTAIUSI ¥ CHCTEMBI
CTaHJapTH3AIMH; CH-
CTeMbl JTUATHOCTUKHU
U aBTOMAaTH3UPOBaH-
HOTO yIIpaBJICHUS
TEXHOJIOTHIECKUMHU
poreccaMu B TEIUIO-
SHEPIeTUKE

IIK-16 cnocoben
[MOJArOTOBUTH
MPEIIOKEHUS TI0
BHEJIPCHHUIO TIepe-
JIOBOT'O OITBITA B
oOyactu sHepre-
THKU

3-IIK-16 3Harh: aKkTyanbHyHO HOpMa-
TUBHYIO JOKYMEHTALMIO B Mpo(deccH-
OHaJIbHOH 0bsacTu

V-IIK-16 YMerb: mOATrOTOBUTH Mpe-
JOXKEHUS 10 BHEJIPEHUIO MEepe0BOro
ONbITa HAa OCHOBE AaHAJIM3a Hay4YHO-
TEXHUYECKOH HH(popMauu

B-IIK-16 BnaneTs: HaBbIKaMu aHaJIM3a
Hay4YHO-T€XHUYECKOH MH(OopMaIiu

3aﬂaql/l BOCIIMTAHUS, PCAIN3YEMBIC B pPaMKaX 0CBOCHUA JTUCHUIIINHBI
B nmponecce 0OCBOCHUSA JaHHON JTUCUMIIMHEI PCAIM3YIOTCA CICAYIOIUC 3a/1a4 BOCITUTAHUA:

HanpasJienue/ Co3nanue yciaoBuii, | Ucnoab3oBanue Bocnu- | BoBjieueHne B pa3HOILIAHO-

neJIn o0ecrneynBaOIIMX TaTeJbHOI0 MOTEHIHANA | BYIl0 BHEY4YeOHYIO JesiTe/Ib-
Y4eOHBIX JMCHHUILIMH HOCTh

IIpodeccuonanbuoe | - popmupoBanue or- | McnonszoBanue Bocnura- 1.Opranu3zanust Hay4Ho-

BOCIIUTaHHE BETCTBEHHOCTH 32 TEJNBHOIO IOTEHLIANA MPAKTUYECKUX KOH(DepeHuil,

poQeCCHOHATbHBIN
BBIOOD, TIpodheccro-
HaJIbHOE Pa3BUTHE U
npodeccuoHaIbHbIE

JTUCIUILIAH Tpodeccro-
HaJIbHOI'O MOAYJIS JUIS
dhopMupOBaHUS Y CTY/ICH-
TOB OTBETCTBEHHOCTH 32

KpYIJIBIX CTOJIOB, BCTpPEY C Be-
NYIIAMHU CIIELUAIACTAMHU
MPEANPUATHI SKOHOMHYECKOTO
CEKTOpa ropoja o Borpocam




pemenus (B18)

CBOE IpodecCcuoHaIbLHOe
pa3BUTHE TOCPEICTBOM
BBIOOpA CTY/ICHTAMH WH-
TUBUIYATBHBIX 00pa3oBa-
TEJILHBIX TPACKTOPHH, OP-
TaHW3AIUU CHCTEMBI 00-
IICHUST MEKIY BCEMU
y4aCTHHKaMHU 00pa3zoBa-
TEJILHOTO IPOoIlecca, B TOM
YKCJIC C UCIIOJIb30BaHHEM
HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH.

TEXHOJIOTMYECKOT0 JINJIEPCTBA
Poccun.

2. Y4yacTtue B IOATOTOB-
Ke myOJIMKaIuii B BHICOKOpEH-
TUHTOBBIX PEIEH3UPYEMBIX

HaYYHBIX U3JaHUAX

CTpyKTypa u cofep:KaHue y4eOHOM IMCUUIIINHBI)

JlucuuminuHa mnpenojaeTcsl cTyaeHTaM B 7-oM cemectpe. OO0mias TpyJOeMKOCTh AUCHMILIHHBI CO-

cTaBIIsIeT 43a4eTHRIX eIMHUIIE], 144 ak. Jaca.

KaJsiengapHbii nmiian

Ne | Ne HaumenoBanue pa3- | Buabl yueOHoili 1esiteibHOCTH (B | ATTecTanus Makcu
P | T | pena (remsr) aucun- Jacax) pa3aena Majb-
a e IUIHHBI (popma*) HBI
3 M oasL
a bl 3a
e pa3znea**
" 2

— %)
a i %
= |E|8
= = = | &
o = N g | =
= = S =
s |2 |g 2|2
2] = = =S
1 | OcHOBHBIE IOHATUSA 26 1 - - 24/1
1 nporiecca rOpeHHsI
2 | ®usuueckue npoueccel | 29 1 212 | - 24/2
IpY TOPEHUH
3 | Xumuyeckue nporiec- 28 2 - - 24/2 KJI 25
CBI TIPY TOPEHUH
4 | TIponeccol ropeHust 30 2 212 | - 24/2
2 KHJIKUX ¥ TBEPIBIX T
BEIIECTB
5 | Ilpomeccsl ropeHust 31 2 4 - 23/2 KJI 25
ra3000pa3HBIX BEIIECTB
Buja npomexyrouHnoii arrecranun | 144/4 | 8 8/4 119/9 ) 50

* - COKpalIeHHOEe HauMeHOBaHHE (POPMBI KOHTPOJIS

** - cymMMa MaKkCHUMaJlbHbIX 0ajioB J0bkHA ObITH paBHa 100 3a ceMecTp, BKIItOUas 3a4eT U (UJIH)

9K3aMC€H

COKpaIHeHHOC HanMCHOBAHUC CbOpM TEKYIIETO KOHTPOJIA U aTTECTalluH pa3aCiIOB:

O06o3HayeHne IMoHoe HAaUMEeHOBaHME
T Tect
KJI Komnnoxsuym




) DK3aMeH

Conep:kaHue JIEKIHOHHOTO Kypca

Tembl JIeKIIUM.
Bomnpocel, oTpadaTsiBaeMble Ha JIEKIHH

Bcero
4acoB

Y4ye0HO- MeTO-
IUYecKoe
odecmeueHue

1

3

Jlekus 1.OcHOBHBIE MOHATHS MPOLECCA TOPEHUSA
OO01re NoHATHS ITpoLiecca TOPEHUs.
Peakuuu ropenust u razupukanuu.

1-7

Jlexuus 2. du3nvecKkne Npouecchl NpH ropeHun
Kunerrnka XuMHUECKUX pEaKInu.
DHeprusi akTUBAIUH.

Jleknus 3. XuMu4ecKkue nNpouecchbl Npu ropeHun

[lennsle peakunu ropeHus. BociuiaMeHeHHe ropro4eil cMecH.
Pacnpoctpanenue miamenu. Cmeceobpa3zoBanue. JlamuHapHOe U Typ-
OyJIEHTHOE rOpeHue.

Jlexuus 4.ITpouecchl ropeHust >KMAKUX U TBEPABIX BElIeCTB.

Buapl oprannyeckux TOIUIMB, MX XapaKTEPUCTHKA. TBepaoe TOIUIMBO.
Kunkoe TormBo. Tomounsle yctpoiicTBa. Kiaccudukamus crnoco6os
C)KHTaHUs TOIUIMBA. [ OpeHue TOITMBA B TUIOTHOM (PHIIBTPYIOIIEM CJIOC.
QdaxkenbHOE TOpPEHHE TBEPJOr0 TOIUIMBA B TOTOKE BO3ayXa. l'opeHue
JKMIKOT'O TOILIMBA.

Jlexnus 5.11pouecchbl ropeHusi ra3000pa3HbIX BeleCTB.
l"azoo6pa3noe TommBo. MckyccrBennble raspl. [Ipupoansie rassl. ['a-
30BbIE MECTOPOKJeHUA. DU3NKO-XUMUYECKHE MTPOLECCHl TP FOPEHUU
raza. MonekynspHas u moisipHas (TypOyneHntHas) nuddysus. OcHOB-
Hble ypaBHeHMs TopeHus. Ctabunnzanus miameHu. Oco6eHHOCTH rope-
HUS IPUPOJIHBIX U MOMYTHBIX ra3oB. Knaccudukamus ropenok. ['openku
IIOJIHOTO MPEABAapPUTEIBHOIO CMEIIEHHS ra3a ¢ BO3AyXOM — KHHETHYe-
CKHE.

1-7

IlepeyeHb NpaKTHYECKUX 3AHATHH He MPEAYCMOTPEH Y4eOHbIM IJIAHOM

Ilepeyenn 1a00paTOPHBIX PadOT

YueOHO- MeTO-

HanmenoBanue 1a6opaTopHoii padorbl. 3aianusi, Bo- Bceero p
NPOoChl, 0TPAdATHIBaEMbIe HA JIA0OPATOPHOM 3aHATHH 4acoB AnTecKoe ooec-
neyeHue
1 3
Onpenenenne coiepKaHus CEPhl B TOTUIMBE 1-7
AHanM3 Bi1arocoiepkaHusi B OpraHnuecKoM TOTUTHBE 2 1-7
Omnpenenenne BbIX0AA JETYUUX BELIECTB 4 1-7

3aaHud I CaMOCTOSATEIbHOI Pa0OThI CTYIEHTOB




Beero Yye0Ho- MeTO-

Bonpocs! 1151 caMOCTOATEIBLHOI0 H3Y4YeHH s (3a1aHUA) ANYecKoe obec-
uacos neyeHue
1 2 3
OcHoBHbBIE MOHSITHS MPoOIlecca FrOpPeHust 24 1-7
XVMHUYECKU OJJTHOPOJIHBIE U HEOITHOPOIAHBIE TOPIOUUE CUCTEMBI.
PDu3nyecKHe Npoueccs Npu ropeHuu 24 1-7
PexxuMBbl pactipocTpaHeHUs IIaMEHH.
XHMHYeCKHe POLecChl NPH rOpeHuu 24 1-7
Oxucnurenu. MIcTOUHMKY BOCIUIAMEHEHUS
IIpouecchl ropeHus sKMIKUX U TBEPAbIX BelIECTB. 24 1-7

[TonroroBka ToruuBa i GakenbHOro ckuranus. llsuienpurorosie-
Hue. ['opeHue Bo0Ma3yTHBIX SMYJIbCUH.

IIpoueccsl ropenusi ra3000pa3HbIX BelIeCTB 23 1-7
[l'openue moAroTOBICHHOW CMECU B JaMHUHApHOM moToke. HopmanbHas
CKOPOCTh pacHpoCTpaHEHUs TUIaMEHHU, METObI ee onpeneneHus. Kon-
CTPYKIIMU HMHXEKIMOHHBIX TOPENOK. ['Opesiku 4acTUYHOTO He3aBep-
HICHHOTO TPEABAPUTENIBHOIO CMEUICHHs ra3a ¢ BO3AyXoM. [openku
BHEITHETO CMENIeHUS — AU y3HOHHEIC.

Konrpoabnasi padora

KoHnTposibHast paboTa COIepKUT YEThIPE 3a4a4H.
Homep BapmaHTa MCXOMHBIX JAHHBIX BBIOMpAeTCs U3 TaOIHIl K KaXKI0W 3a7ade B COOTBETCTBUU C I10-
ciemHer nudpoii HoMepa 3a4eTHON KHUKKH.

3agaua 1. PaccunraTh KONMMYECTBO BO3yXa, HEOOXOAUMOro Ui cropaHust M Kr MasyTa eciiu MpH
FOPEeHUH HEOOX0AUMO 00ecTIeunTh KO3PPUIIMEHT N30bITKa BO3/1yXa a

[Tocnennss M a
uugpa mudpa KT

0 96,48 11!
1 96,84 1,2
2 97,00 1,3
3 97,02 11
4 97,22 1,2
5 97,42 1,3
6 97,66 11
7 97,91 1,2
8 98,12 1,3
9 98,44 11

3amaua 2. OnpenenuTh KOJTUIECTBO MPOJTYKTOB CTOPaHMs, 00Pa3yIOIIMXCsl Mpu cropanuu M Kr Mazy-



Ta, CO CrOpaHueM ¢ KO3(pPpHUIMEeHTOM HU30bITKA BO3yXa a

IMocnenuas a
nudpa M
mmdpa

KT
0 55 1,8
1 55,5 1,7
2 60 1,6
3 60,4 1,5
4 72 1,8
5 71,5 1,7
6 82 1,6
7 82,7 1,5
8 95 1,8
9 94,1 1,7

3anmaga 3. OnpeaenuTs TEOPETUUECKYIO TEMITIEpaTypy CrOpaHUs raza, Croparomiero ¢ Ko3QphuImeHToM
n30bITKA BO3/IyXa a

Ilocnennsas | ras a
uudpa

mudpa

0 CH4 1

1 C2Hg 1,05
2 C, Hg 11
3 C, Hs 1

4 Cs; Hg 1,05
5 C4 Hio 11
6 C, Hs 1

/ C2 Hg 1,05
8 C3 Hg 11
9 Cs Hip 1

3anava 4. OnpenenuTs 00beM paboyeil kamepsl 1e4u, Mpu padoTe Ha Ma3yTe C TeIJIOTOH  Cro-
panus Q P,=40529 kJ/KT, eciv U3BECTHBI pacxoj Tormsa B=0,5 kr/c, TeMneparypa mojorpesa Masyra
tM=900 C u ero temmoeMkocTh ¢,=1,97 kJ[x/(kr[1K), TemmoBoe HanpspkeHHe TomoyHoro oobema Q/V,=490
3
kBt/m".

IMocnemuss QP B ty Cu Q/V,
uudpa mudpa




0 40529 0,5 90 1,97 490
1 40545 0,55 92 2 495
2 40550 0,6 95 2,3 498
3 40555 0,63 97 2,6 500
4 40560 0,66 98 2,9 505
5 40565 0,69 100 3,2 510
6 40570 0,72 102 3,5 515
7 40575 0,75 105 3,8 520
8 40580 0,78 107 4,2 530
9 40585 0,81 109 4,5 535

KonTponbHast paboTa BBINONHIETCA B yUEHUYECKOW TETpaIu WM Ha OJHON CTOpOHE jHucTa hopMara
A4 pyxonucHbIM criocoOoMm. [lomyckaercss HabupaTh Ha KOMIIBIOTEPE U pacleyaThiBaTh HA IPUHTEPE HA OJ1-
HO# cTopoHe cranaapTHoro ymcta popmara A4. Ilpudt: Times New Roman, BeicoTa 14; uHTepBai — mno-
JyTOPHBIH, BEIpABHUBAHHE TEKCTA - 110 IIMPUHE.

PacueTrHo-rpaduueckasi padora He MpeIyCMOTPeHAa YUeOHbIM IJIAHOM
KypcoBasi padoTa He nmpeaycMOTpeHa Y4eOHbIM IJIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu peanmzanuu yueOHOTO MaTepHalia Kypca HCIIONb3YIOTCS pa3IndHble 00pa30BaTelbHbIE TEXHOIO-
THH, CTIOCOOCTBYIOIIHE CO3/IaHUI0 aTMOC(EpPhl CBOOOIHOM U TBOPUECKOM TUCKYCCHH KaK MEXKIY Ipeno/iaBa-
TEJIEM M CTYJCHTaMH, TaK U B CTYJIEHYECKOU rpymme. Llenbio mpu 3ToM sBIsieTcs BRIpaOOTKa Y CTYICHTOB
HABBIKOB W KOMIICTCHIIMH, TIO3BOJIIONIMX CAMOCTOSITEIbHO BECTH HCCIEAOBATCIbCKYIO M HAy4dHO-
HIeJarOTHYEeCKYI0 padoTy.

[IpakTuueckasi MOArOTOBKA MpHU pealu3aluui y4eOHON ITUCIUIUIMHBI OPraHU3yeTCs MyTeM IMpOoBeJie-
HUS MPAKTUYCCKHUX 3&H$ITHI>1, npeaycMarpuBarOmmx y4dacTue 06yqa}01111/1xc;1 B BBIIIOJIHCHHUU OTACIIBHBIX
AJIEMEHTOB palOT, CBA3aHHBIX C Oyaymiel mpoPecCHOHAIBHON e TEeTbHOCTHIO.

HpaKTH‘IeCKafI IIOATIOTOBKA TAKXXE BKJIIHOYACT B ce0s 3aHsITUA JICKOMOHHOI'O THIIA, KOTOPBIC MNPEAY-
CMaTpHUBAIOT Tepenady ydeOHol nHpopMamuu o0ydJaromuMcs, HeOOXOIMMOM ISl TIOCIEAYIOMIETO BHITOJI-
HEeHUs paboT, CBA3aHHBIX C OyAyIIei MpopecCHOHATBEHOMN NesITeTbHOCTHIO.

AyauTopHbIe 3aHATHUS TPOBOMASATCS B BUE Jekuuil. JlaboparopHble paboThl MpOBOAATCS Ha Jabopa-
TOPHBIX ycTaHoBKax. CamocTrosiTenbHas padoTa CTYAEHTOB IMPOBOAUTCS IO/ PYKOBOACTBOM MpENojaBaTe-
JeH, ¢ OKa3aHNeM KOHCYJIBTAIlMH ¥ IOMOIIH MPH MOJITOTOBKE K MPAKTUIECKUM 3aHSTHSIM.

O1eHOYHBIEC CPEACTBA JJIsi BXOAHOTO KOHTPOJIS MPEICTABISIOT CO00M BOMPOCH], KOTOPBIE 33Aat0TCs
CTYyJICHTaM B MUChbMEHHOU opme.

B kadecTBe OLIEHOYHOTO CpEACTBA TEKYLIETO KOHTPOJIS HMCIOJB3YIOTCS YCTHBIH M MHCHMEHHBIN
OIIPOC, KOHTPOJIbHAs paboTa, 3aliTa JOMAIIHUX 33aHUi, ONPOC Ha JEKIHUSIX.

B kayecTBe OLIEHOYHOrO CpEICTBA ATTECTAIlMH pa3zeia HMCIOIB3YIOTCS Pe3yNbTaThl BBHIIOJTHEHHS
MPAKTUYECKHUX U TaOOPaTOPHBIX pabOT U YCTHBIE OTBETHI Ha OCTAaBJIEHHBIE IPETIOAABATEIEM BOIIPOCHI.

JI1st IpoMeXyTOYHOM aTTeCTAllMK MPEYCMOTPEHBI TEOPETUYECKHUE BOIPOCHI.

[To uroram oOy4eHuUs BBHICTABIIAETCS DK3aMEH.

Kox u Haumenosanue
WHJMKATOpa JOCTH-
JKEHUS KOMIIETEHIINN

BxoaHOM KOHTPOJIb

HanmenoBanue
OILIEHOYHOT'O CpEeJICTBa

Ne HaunmeHnoBaHMe KOHTPOIMPYEMBIX
n/m pa3zenoB (TeMbI)




Bompocs! BXogHOT0
KOHTPOJIs! (IMCBMEHHO)
ATTecTanys paz/ienoB, TEKYIUNA KOHTPOJIb YCIIEBAEMOCTH

1 BxomHoi KOHTPOJIH

2 dusnyecKue MpoIecchl TOPEHUS IK-1, TIK-5, IIK-9,
I1K-16 KomiokBuym
3 XHUMHYECKHUE TIPOLIECCHI TOPEHUS IIK-1, TIIK-5, IIK-9, | Tecr,
I1K-16 KomiokBuym
[IpomexyTouHas aTTecTanus
4 OKk3amMeH [1IK-1, TIIK-5, IIK-9, | Bompocs k 3K3aMeHy
I1K-16 (ITuceMeHHO)

Bonpocbl BXOAHOT0 KOHTPOJIS

1. CkopOoCTh XUMHUYECKHUX PEAKIINA

2. O6paTuMble 1 HEOOpaTUMBbIC PEAKITUH

3. 'oMoreHHbIe ¥ reTeporeHHbIE PeaKIuu U X CKOPOCTh

4. 3aKoH JIeHCTBUS Macc

5. KoHcTaHTa CKOPOCTH M KOHCTAHTa XUMHUYECKOTO PABHOBECHUS

6. TemriepaTypa 1 JaBieHUE

7. Y nenpHbI 00bEM MPOAYKTOB CTOPAHUS.

8.IToHsITHE KOHIIEHTPAIIMU BEIIECTBA.

9.Cnoco0ObI BeIpaXkeHHUs cocTaBa (as.

10.MaTepualibHbIN OaTaHC XUMUYECKOW PEaKIIUK

Bonpocbl BBIXOJHOT0 KOHTPOJIS.

OneHoYHbIE CPEICTBA TEKYLIero KOHTPOJIA BKI04atoT TecToBble 3aanus (T) u komioksuyM (K).
Tectsr:
1. ®U3NKO-XUMHUYECKUI TPOLIECC, TPU KOTOPOM rOPIOYNE BEIIECTBA 101 BO3/IEHCTBUE BBICOKUX TEMIIEPATYP
BCTYMNAIOT B XUMUYECKOE B3aUMOAECHCTBHUE C OKUCIIUTEIIEM, IPEBPALIASCH B IPOAYKT TOPEHHUS], HA3bIBAETCSL:
1). B3pbiBoM
2). T'openuem
3). CamoBoCIIIIaMEHEHUEM
2. YCTpoiCTBO, MOATOTABIMBAIOLIEE TOPIOYYIO CMECH K BOCIUIAMEHEHHUIO, HAa3bIBACTCSI:
1). TonouHnsiMH ycTpoOMcTBaMH
2). Ileusto
3). Topenkoii
3. BemecTBa, ciocoOHbIE 3aropaThCsl Ha BO3yXe OT MCTOYHMKA 3a)KMTaHMs, HO HE CIIOCOOHBIE CaMOCTOS-
TEJIBHO TOPETH MOCIIE €70 YAAIECHNUS, HA3bIBAKOTCS
1). Heroprouumu;
2). T'oprounmu;
3). TpyaHoroprounmu
4. Peakumu, COMpOBOXKIAIONINECS 00pa30BaHUEM aKTUBHOM YaCTHUIIbI, HA3bIBAIOTCS
1). enubivmu;
2). 3amenieHus;
3). Ilpucoenunenus
5. KoanuecTBo Teruia, BBACISIOMIErOCs P MOJHOM CTOPAaHUU MAcCOBOM (/7151 TOPIOYMX T'a30B 0OBbEMHOM)
€IMHUIIBI TOTUTMBA, HA3bIBACTCSI
1). TerioTol caMOBOCTIIAMEHEHMUS;
2). HwxHeM KOHIIEHTPAaLMOHHBIM IPEeIoM
3). Tennoroii cropanus



6. I'oprourMu BeliecTBaMy TOTUIUBA SIBIISFOTCS

1). Yrnepon, Bogopoa u 307a;

2). Yriepoa, BOJOpPOa U cepa

3). Yruepon, BOAOPOI U a30T

7. Tonku, B KOTOPBIX OCYIIECTBIISIIOT TOPEHUE NBIJICBUAHOTO TOIIJIMBA, HA3bIBAIOTCS:

1). Kamepubimu;

2). Cnoessle;

3). LluksioHHbIE (BUXPEBLIC)

8. T'openue 3apaHee NOArOTOBIEHHON CMECH HA3bIBAIOT

1). IlpomexyTOuHBIM

2). Kunetnyeckum;

3). Auddy3noHHbIM

9. YewM ornpenensieTcsi CKOPOCTh XUMUUECKON peaKiuu

1). B3aumuoit nuddysueii roproyero u OKUCIUTENS U XUMUYECKUMH peaklusIMU B 00pa3oBaBlIIeiics razo-
BO3AYIIHOW CMECH;

2). BzaumHuo# muddy3ueir roprouero u OKUCIUTEIIS;

3). XMMUYECKUMH PEaKIUsIMH B 00pa30BaBIICHCS Ta30-BO3IYITHON CMECH.

10. ITpu mamuHapHoM audPy3nOHHOM rOpeHHH B 30HE (akesia OTMEUAIOT CIIEAYIOIINE 30HbI:

1). IHoBepxHOCTHOIT 000M0UKH (POHTA IUIAMEHHU (30HY TOPEHUs1); CMECH IPOAYKTOB CTOPaHUs C BO3AYXOM;
BO3/IyXa

2). TonnuBa; MOBEPXHOCTHOM 000JI0UKH (PPOHTA MJIAMEHH (30HY TOPEHHUS); CMECH MPOIYKTOB CrOpaHUs C
BO3/IyXOM; BO3JlyXa

3). TorumBa; cMecH TOIUIMBA C MPOAYKTAMU CrOPAHMS; TIOBEPXHOCTHOM 000JI0UYKH (PpoHTA TUIAMEHH (30HY TOPEHUSI);
CMECH IPOJTYKTOB CTOPAHUS C BO3yXOM; BO3IyXa

Bonpocsl K KOJUIOKBUYMY:
KonnokBuym Nel
. Ob1e MoHATHUS Mpoliecca FTOPEHHUS.
. Peakiiuu ropenus u razupukanum.
. XMMHWYECKHU OJTHOPOJHBIE TOPIOYHE CUCTEMBI.

1
2
3
4. XMMHAYECKN HEOJHOPOIHBIE TOPIOYNE CHCTEMBI.
5. KuHeTnka XUMHUYECKUX PEaKIUM.

6. DHeprus akTUBALIUU.

7. LlennHble peakuuy rOpEeHus.

8. BocrimameHeHue roproyeit cMecu.

9.HukHui KOHLIEHTPALMOHHBIN ITPeied BOCIUIAMEHEHHUS.

10.BepxHuii KOHIIEHTPALMOHHBIH NPEAEI BOCINIAMEHEHUS.

KonnokBuym Ne2
1. PacipocTpanenue miaMeHH.
2. CmeceobpazoBaHue.
3. JlamunapHoe U TypOyJICHTHOE TOpEHHE.
4. Buapl OpraHn4ecKuX TOIUIMB, X XapaKTEPUCTHUKA.
5. Knaccuduxkarus cnocob0oB CXUTaHUS TOTUIHBA.
6. Torounsle ycTpoiicTBa.
7. I'opeHue TOIUIMBA B INIOTHOM (puiibTpyromem cioe. dakernbHOe ropeHre TBEPOro TOIUIMBA B TIOTOKE
BO3/yXa.
8. T'opeHme KHIKOTO TOTLITHBA.
9. 'az000pa3HOE TOTUTHRO.



10. MckyccrBenHble ra3bl. [Ipupoansle ra3sl. 'a30Bble MECTOPOKIEHUS.

Bomnpocekl k 3x3aMeny
1.OcHOBHBIE TOHSTHS ITPOLIECCa TOPEHUS
2.001u1e MoHATHS MPpoIiecca TOPEHHS.
3.Peaknuu ropeHus ¥ ra3upuKaim.
4.®Du3nueckue MpoLecchl IPU TOPEHUN
5.KruHeTHKa XUMUYECKUX PEAKIUM.
6.2Heprus akTUBaLUU.
7.X¥MUYECKHE MTPOLIECCHI IIPU TOPEHUHN
8.IlenHble peakuuu ropeHus. BocriaMmeHeHne roproyeit CMecH.
9.Pacnpocrpanenue miamenu. CmeceoOpazoBanue. JlamunapHoe u TypOyJIeHTHOE TOPEHHUE.
10.IIpouecchl ropeHus KUJIKUX U TBEPbIX BEIIECTB.
11.Buapl opraHuYeCcKUX TOTUIMB, UX XapAKTEPUCTUKA.
12.TBepnoe Tomnuso. Kuakoe TOIIHBO.
13.Tonmounsie ycrpoiicTBa. Kinaccugukaius crmoco60B CKUTaHUS TOIUIMBA.
14.T'openue TOIIMBA B INIOTHOM (PUIIBTPYIOIIEM CJIO€.
15.@axkenpHOE rOpeHre TBEPOro TOIUIMBA B IOTOKE BO3/1yXa. [ 'OpeHune )KuIKOro TOrInBa.
16.0OcHOBHBIE OHATHS NPOLIECCA TOPEHUS
17.XumMudecku OAHOPOHBIE M HEOAHOPOIHBIE TOPIOYHE CUCTEMBI
18.du3uyeckue npouecchl Npu ropeHun
19.PexxuMbl pacipoCTpaHEeHUS TIAMEHH.
20.ITporecchl TOpeHHst KUAKUX U TBEPBIX BEUIECTB.
21.IloaroroBka TormmMBa IS (akenbHOro Cxuranus. [IemenpuroroBnenue. ['opeHHe BOAOMa3yTHBIX
AMYJIbCUU.
22 Ilpoueccsl ropeHus ra3000pa3HbIX BEIIECTB
23.I'opeHre NOArOTOBICHHON CMECH B JAMHUHAPHOM ITOTOKE.
24 HopmaiibHasi CKOPOCTh pacpOCTpaHEHUs IIJIaMEHU, METOIbI ee orpeeseHus. 25. KoOHCTpyKIIMM HHKEK-
LIMOHHBIX FOPEJIOK. ['OpeNKy 4aCTUYHOIO HE3aBEPILIEHHOTO NPEABAPUTEIBHOIO CMEIIEHHUS I'a3a C BO31yXOM.
["openku BHENIHETO cMeleHNs — U Py3MOHHBIE.

IIkaabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHU I

DKk3aMeH
banasl Onenka
(peMTHHTOBOM | IK3aMeHa TpeOoBanus Kk 3HAHUAM
OLICHKH) (Gamnbl 3a OT-
BETHI Ha DK3a-
MEHE)
90-100 COMIIUYHOY O1eHKa «OTJIMYHOY BBICTABIISETCS CTYACHTY, €CIIU OH IIYOOKO M MPOYHO

YCBOMJI IPOrpaMMHBINA MaTepua, UCUEePIIbIBAIOIIE, [TOCIIE0BATEIbHO,
YETKO U JIOTMUECKH CTPOMHO €ro U3J1araeT, yMeeT TECHO YBA3bIBATh TEO-
PHIO C IPAKTUKOM, CBOOOIHO CIPABIISIETCS C 3a/la4aMu, BOIIPOCAMU U JIPY-
TMMH BUIAMU [TPUMEHEHNS 3HAHUH, TIPUYEM HE 3aTPYJHSAETCS C OTBETOM
P BUJIOM3MEHEHUH 33/1aHUM, UCTIOJIb3YET B OTBETE MaTepHall MOHOTpa-
¢budeckoil TuTEepaTyphl, NPAaBUIBHO 0OOCHOBBIBAET MPUHSITOE pEILICHHE,
BJIa/I€€T Pa3HOCTOPOHHUMHM HaBbIKaMU U MPUEMaMU BBIIOJIHEHUS TPaKTHU-
YEeCKHUX 3a/1ad.

3anuchIBaeT pacueTHbIe POPMYJIbl, OOBSICHIET UX 3HAUCHHE, IEPEUUCIISIET
OCHOBHBIE 3aKOHBI, 3aIIUCHIBAET MATEMATUUECKNE BBIPAKEHHSI OCHOBHBIX
3aKOHOB.




70-89 «XOpOULON» OreHKa «XOPOIIIO» BBICTABISAETCS CTYJCHTY, €CIIM OH TBEPZO 3HACT MaTe-
puai, TpaMOTHO U IO CYLIECTBY U3J1aracT €ro, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, IIPABUIIFHO MPUMEHSIET TEOPETHUECKUE
HOJIOKEHHSI IPU PEILICHUHU MPAKTUYECKUX BOIIPOCOB M 3ajad, BIIaJeeT He-
00XO0JIMMBIMH HABBIKAMH ¥ IPUEMaMU HX BBIIIOJHCHUSL.

60-69 «y0081emeo- OrneHka «yZ0BIETBOPUTEIBHO)» BBICTABIISIETCS CTYICHTY, €CJIM OH UMEET
pumenvHo» 3HaHHUA TOJBKO OCHOBHOI'O MaTepuala, HO HE YCBOMII €ro JAeTajei, qomyc-
KaeT HETOYHOCTH, HEIOCTATOUYHO MpPaBUIbHbIE (HOPMYIUPOBKH, HApYIIIE-
HUS JTOTUYECKOHN MOCIIEIOBATEIBLHOCTH B U3JI0KEHUH MPOTPAMMHOI'0 MaTe-
pHaJia, UCTIBITHIBAET 3aTPYAHEHHS MPU BHIMOIHEHUN MPAKTHUYECKUX padoT.

0-59 «Heyoosie- OreHKa «HEYIOBIETBOPUTEILHOY» BBICTABISETCS CTYACHTY, KOTOPBII HE
meopumenbHo» | 3HAET 3HAYUTENIBHOI YaCTH MPOrPaMMHOI0 MaTepualia, JIOMyCKaeT Cymie-
CTBEHHbIC OIIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPYTHCHUSIMU BBIOTHSICT
npakTudeckue pabotsl. Kak npaBuiio, olieHKa «HEeyI0BICTBOPUTEIBHOY
CTaBUTCS CTYJCHTaM, KOTOPBIE HE MOT'YT IPOJAOIKUTE 00ydeHue 6e3 J1o-
HOJIHUTENIBHBIX 3aHATUI 10 COOTBETCTBYIOIICH IUCIUILIHHE.

YueOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecriedyeHue Y4eOHOM AU CIUTIIUHbI

OcHoBHas TUTepaTypa:

Anamsn, B. JI. Teopus ropenus u B3pbiBa : yuebHoe nmocobue /s By3oB / B. JI. Anamsn. — 2-e usn.,
crep. — Cankr-IlerepOypr : Jlanp, 2021. — 116 c. https://e.lanbook.com/reader/book/158953/#33
Kepyuenko, JI. C. Teopust ropenus u B3pbiBa : yueonoe nocodue / JI. C. Kepyuenko, M. C. UekycoB. —
Omck : Omckmii 'AY, 2018. — 140 c. https://e.lanbook.com/reader/book/105587/#21
IToprona, B. A. Pacder mporieccoB ropeHust u B3pbiBa : yueOHoe mocooue / B. A. IToproma, H. 1O. Jly-
ropuoBa, E. C. Topocsn. — KemepoBo : Ky3['TY wumenn T.®. TlopbaueBa, 2012. — 108
c. https://e.lanbook.com/reader/book/69507/#3
Teopus ropenust u B3peiBa : yuebnoe nocodue / A. C. IN'onuk, FO. U. UBanos, B. A. 3y6apesa, O. C. To-
kapeB ; mnox pemakumeir A. C. Tomuka. — KemepoBo : KemlVY, 2011. — 121 c.
https://e.lanbook.com/reader/book/4856/#10

JlononHuTENBHAS IUTEPATYpA:

Menymepos, P. M. Dnekrpobe3onacHocTh : yuebHoe mocodue / P. M. MenymepoB. — 4-e u3., ctep. —
Cankr-ITetepOypr : Jlans, 2020. — 196 c. https://e.lanbook.com/reader/book/139273/#148

[Tomos, A. A. TIpou3BojacTBeHHAss 6€30MaCHOCTH : yueOHoe mocobue / A. A. [lomoB. — 2-¢ u3j., ucrp.
— Canxkr-IlerepOypr : Jlans, 2013. — 432 c. https://e.lanbook.com/reader/book/12937/#336

CaBuH, C. H. Ceiicmo0e3omacHoCTh 3/1aHUi U TeppuTopuil : yueOHoe nmocodue / C. H. Casun, U. JI. [la-
HuioB. — CankT-IlerepOypr : Jlans, 2015. — 240 c. https://e.lanbook.com/reader/book/67467/#197

MarepuajibHO-TeXHHYECKOE o0ecredeHue y4eOHOM TM CIUTITHHbI
Jlex1ioHHBIE 3aHSTHS TIPOBOIATCS B JIEKIIMOHHBIN ayauTopust (aya.412). O6opynoBanue:
ABTOMAaTH3WPOBAaHHOE pabouee MECTO MPeroaBaTes:
nporeccop —AMD Athlon (tm) 64x2, 3800+2,01GHz;
oreparuBHas mamsth — 3,50Gbh.
JIunieH3noHHOE ¥ CBOOOJHOE MPOrpaMMHOE oOecrieueHue o0Iero u mpohecCHoHaTpHOrO Ha3Haue-

uHus: MS Windows, MS Office Professional, Kaspersky Security

Mukpodon Sven MK-200 nactomenbiii — 1; IIpoektop Viewsonic; Dxpan Lumien Eco Picture

180*180 cM HACTEHHBIN.

Hocka mis mema marautHas 3-x snemenTHass BRAUBERG -1.
JlaGopaTopHbie paboThl IPOBOATCSA B J1abopartopusi «TernorexHuka u TepMoauHaMukay (aym.318),

OGopynoBanue:

Komrtext y‘-ICGHO-HaFJ'ISII[HLIX ocoouii u I1JIaKaTOB,



https://e.lanbook.com/reader/book/158953/#33
https://e.lanbook.com/reader/book/105587/#21
https://e.lanbook.com/reader/book/69507/#3
https://e.lanbook.com/reader/book/139273/#148
https://e.lanbook.com/reader/book/12937/#336
https://e.lanbook.com/reader/book/67467/#197

KoMIIekT ToKyMeHTaluu, METOANIECKOe 00eCIIeueHUE;

Jla6opatopusiii ctena TOT-TIIb ans ucnbITanus pa3audHBIX KOHCTPYKIHI TEIIOOOMEHHUKOB;

JlabopaTopHble YCTaHOBKH JIJIsl BBINIOJIHEHUS J1a00paTOpHBIX padoT:

1.Onpenenenue TEIIOEMKOCTH BO3AYXa;

2.0mnpeneneHue KPUTUYECKOTO TUaMeTpa TEIIOBOM U30JISUY;

3.0mnpeneneHne KPUTHIECKOTO Nepenaa JaBIeHUs U KPUTHUECKOM CKOPOCTH;

4.0Omnpenenenne Kod3(pGUIMEHTA TEIUIONPOBOJHOCTH CHIITYYUX MaTEpPHAIIOB.

JlaboparopHslii creH «TeXHONIOTHS OUUCTKH U 00€3BPEKUBAHUS TIPOMBIIIUICHHBIX BEIOPOCOBY.

Peanuzanusi KOMIETEHTHOCTHOTO MOAXO/a B MPOLIECCEe U3YUEHUS NUCIMIUIMHBI MPENOoIaraeT opra-
HU3ALMI0 WHTEPAKTUBHBIX 3aHATUN. VIHTEpaKTUBHBIC 3aHATHS TIPOBOAATCS B BHUJIE JIA0OPATOPHBIX 3aHSATHH,
BO BpeMsl KOTOPBIX 0Oydaroliuecsi B HEMOCPEACTBEHHOM KOHTAKTe C MPEroAaBaTeieM OCBauBaIOT MPaKTH-
YEeCKUE HABBIKH MPOBEICHUS IKCIIEPUMEHTAIbHBIX HCCIIEI0BAaHUM.

y‘leﬁHO'MeTOHH‘IeCKI/Ie PEKOMEHIAIUNA NJIA CTYACHTOB

1. Yka3zanust U1sl IpOCTyIIMBaHUS JTEKIUI

[lepen HayaioM 3aHATUN BHUMATEJIbHO O3HAKOMMTHCS C yYEOHBIM IJIAHOM MPOBEACHHUS JIEKLMNA U
CIIMCKOM PEKOMEHI0BAaHHOM JIUTEPaTypHI.

[lepen mocernieHneM o4epeHOMN JEKIUU OCBEXKUTh B IAMSITH OCHOBHbBIE KOHIEMIMH MPOIIEHHOTO
panee marepuaina. [loqroToBuTe npu HEOOXOIUMOCTH BOIIPOCH! Ipenojasarento. He Hano onmacarkes, 4To
BOIIPOCHI MOT'YT OBITh IPOCTHIMH.

Ha nexkuuu ocHOBHOE BHUMaHHUE CEIyeT YAEIATh He (opMyaM U MaTEMAaTUYECKUM BBIKJIAJIKaM, a
COJICPKAHUIO U3Y4aeMbIX BOIIPOCOB, ONPEACICHHUSIM U IIOCTAHOBKAM 3a/1a4.

B nponecce u3yueHus: J€KIMOHHOTO Kypca HEOOXOJIMMO MO BO3MOXKHOCTH YacTO BO3BPALLATHCS K
OCHOBHBIM IOHSTHUSIM U METOJIaM peIlIeHUs 3a7au (3/1eCh BO3MOXEH BbIOOPOYHBIH KOHTPOJIb 3HAHUU CTY-
JICHTOB).

KenarenpbHO KCIIOIB30BaTh KOHCHEKTHI JEKIUH, B KOTOPHIX MCIOJB3YETCS MPUHSATAs MperoiaBare-
JeM cucteMa 0003HaYeHuH.

s Gonee mopoOHOro U3yYeHUs Kypca clieyeT padoTaTh ¢ PEKOMEHI0BaHHBIMU JINTEPATYPHBIMU
UCTOYHUKAMHU U BHOBB MOSIBJISIOLIMMHCSA UCTOUHUKAMHU.

2. Yka3aHus JUIs BBINOJIHEHHs 1a00paTOPHBIX paboT
CobuntoiaTe TpeOOBaHUS TEXHUKH 0€30MacHOCTH, JUJISl YEro MPOCIyIIaTh HE0OXOIUMBIE Pa3bsCHEHUS
0 MPaBUJILHOCTH MOBEJEHUS B J1aOOpaTOPHUH.

[TonyunTh 3a7aHue y IpernoaaBaress Ha BBIIOJIHEHUE 1abopaTopHOi paboTel. U3yunts Meronnue-
CKO€ yKa3aHHe M0 €€ BHINOJIHEHHIO. BBINOTHUTE IPEeyCMOTPEHHBIE U3MEPEHHSI 1 OPOPMUTH OTUET B MUCH-
MEHHOM BHJIE B COOTBETCTBHH C TPeOOBaHUSAMHU METOAMUYECKUX yKa3aHHil. OTYeT caaTh Ha MPOBEPKY Ipe-
MI0JIaBaTENI0 U OTYUTATHCS YCTHO, OTBEYAsl HA BOIPOCHI IIPENIOAABATEIS.

[Tepen BbIMOIHEHHEM J1a0OPATOPHON PabOTHI MPOBECTH CAMOCTOSTENLHO MOATOTOBKY K paboTe H3y-
YHB OCHOBHBIE TEOPETUYECKHE MOJIOKEHHSI, 3HAHUE KOTOPBIX HEOOXOIUMO AJIsi OCMBICJICHHOT'O BBIIIOJHEHHUS
paboTHI.

B nporecce BrinonHeHus paboThl CleIyeT MOCTOSIHHO O0IAThCS ¢ MpenojiaBaTesieM, He I0ImycKasl Mo
BO3MOKHOCTH HENPABUIIBHBIX JECHCTBUM.

OcHoBHBIE pe3yIbTaThl SKCIEPUMEHTOB HEOOX0AUMO 3a(hUKCUPOBATh B MUCbMEHHOM BH/JIE.

[Ipu cnade 3ayeTa Mo paboTe MOATOTOBUTH OTYET O MPOACIAHHON paboTe, Ie JOKHBI OBITh OTpaXKe-
Hbl OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.

3.Vka3aHus JUIs BBIOJIHEHHS CAMOCTOATENbHOM paboThI

[TosmyunTs y mpernoaaBartens 3aJaHuE€ U CIIMCOK PEKOMEHJOBaHHOM JUTepaTypsl. M3ydeHue teope-
THYECKUX BOIIPOCOB CJEIYET MPOBOIUTH 110 BO3MOXHOCTH CaMOCTOSATENIbHO, HO IPU 3aTpyAHEHHUsX oOpa-
1IaThCs K MPENoJIaBaTeio.



[ToArOTOBUTH MUCHMEHHBIN OTYET O MPOICTAaHHON padoTe.

[Ipu BBIMOTHEHUU (PPOHTANTBHBIX 3aJaHUI MO YCMOTPEHHUIO MpernojaaBaTesis paboTa MOXKET OBbITh
orieHeHa 0€3 MMChMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOIIPOCHI, MPU YCIOBUHM aKTHBHOMN
CaMOCTOSITEIIBHOW PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

MeTtoanuyeckue peKOMEHAAUN IJIsl penoaaBaTeien
1. Ykazanust 175t IpOBeICHUS JIEKITUI

1. Ha mepBoii BBOJHOI JIGKIIMH CAETaTh 00U 0030p copepKaHUs Kypca B OTMETUTh HOBBIE METO/IbI
Y TIOJIXOJIBl K PEIICHHIO 3aja4, pacCMaTPUBAEMBIX B KypCeE, JIOBECTH JI0 CTYACHTOB TpeOOBaHUS Ka-
dbenpsl, OTBETUTH Ha BOTIPOCHI.

2. Tlpu moaroTroBKe K JICKITMOHHBIM 3aHATHSAM HEOOXOAMMO MPOAYyMaTh IUIaH €ro MPOBEICHUS, COep-
’KaHHE BCTYIUTEJIbHON, OCHOBHOM U 3aKJIFOYUTEIbHOW YaCTH JICKIIUHM, O3HAKOMUTHCSI C HOBUHKAMH
y4eOHOM M METOJIUYECKOMN JINTepaTyphl, MyOJIUKAIIUAMHA TIEPUOIUYECKON TIEYaTH 110 TeME JICKITHOH-
HOTO 3aHATHS. Y TOYHUTH TUIaH MPOBEJICHUS CEMHHAPCKOTO 3aHATUS 10 TeMe Jiekuuu. [lepen uzmno-
JKEHHEM TEKYIEro JICKIIMOHHOTO Marepuaia HalOMHUTh 00 OCHOBHBIX HTOTax, JOCTUTHYTHIX Ha
npeabaymux Jekiusax. C 9To# 1enblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayJIMTOPUH U OCYILIECTBUTDH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

3. B Xoje JeKIMOHHOTO 3aHATHUS IMpernojaBaTellb JOJKeH Ha3BaTh TEMY, yUeOHBbIE BOIIPOCHI, O3HAKO-
MUTb CTYJEHTOB C IEPEUHEM OCHOBHOW M JOMOJHUTEIBHON JUTEPATYPHI 110 TEME 3aHATUsA. Packpbl-
Bas co/iep KaHKue Y4eOHBIX BOIIPOCOB, aKI[EHTUPOBATh BHUMAHHUE CTYJCHTOB HA OCHOBHBIX KaTeropu-
AX, SBICHUSIX W MPOIleccax, OCOOCHHOCTSIX MX MpOTeKaHus. PacKkpbhIBaTh CYIIHOCTh U COACpKAHHE
Pa3IUYHBIX TOYEK 3PEHUS M HAYYHBIX TOJIXOI0B K OOBSICHEHUIO TEX WJIM MHBIX SBIICHUH W MPOIIEC-
COB.

4. Cnenyer apryMEHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3UIIMIO MO CIIOPHBIM TEOPETHYECKUM BO-
npocam. [IpuBoauTh pUMepHl. 3a1aBaTh MO X0y U3JI0KEHHUS JIEKIIMOHHOTO MaTepuaia puTopude-
CKH€ BOIIPOCHI M CAMOMY JaBaTh Ha HUX OTBET. ITO CIIOCOOCTBYET aKTHBU3AIIMU MBICITUTELHOM Je-
ATEIIbHOCTU CTYJEHTOB, MOBBIIIEHNIO UX BHUMAHHUS M MHTEpeca K Marepuaity JIEKLIHUH, €€ coJlepKa-
Huto. [IpenogaBatens T0OMKEeH pyKOBOJIUTH PaOOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIHOHH O-
ro marepuania, MOJ4epKUBaTh HEOOXOAMMOCTh OTPaXEHHS B KOHCIEKTaX OCHOBHBIX IOJOXKEHHMA
M3y4aeMoOU TeMbI, 0CO00 BBIIENsISA, KAaTETOPHAIBHBIN anmapar. B 3akIrOYUTEIbHOM YacTH JICKIIUU
HEe00X0oauMO cHOpPMYITUPOBATH OOIINE BHIBOJIBI 110 TEME, PACKPBIBAIONINE COJIEP)KAHUE BCEX BOMPO-
COB, MOCTABJICHHBIX B JieKIMH. OOBSBUTH IJIAH OYEPEITHOTO MPAKTUUECKOTO 3aHATHUS, 1aTh KpAaTKUE
PEKOMEH/IallUK TI0 MOATOTOBKE CTY/IEHTOB K ceMuHapy. OnpeaenuTb MeCTO U BpeMsi KOHCYJIbTAIUH
CTYyJICHTaM, TTOKEJIaBIIINM BBICTYITUTh HAa CEMUHApE C IOKJIaJaMu U pedepaTami.

5. Ha nocnennelt nekuuu yaemuTh Bpems g 0030pa Hanbolee BaXKHBIX MOJIOKEHUH, PACCMOTPEHHBIX
B Kypce.

2. YkazaHus 175 MpoBeACHUS J1a00paTOPHBIX 3aHATUH.

CobmoiaTh TpeOOBaHUS TEXHUKU O€30MACHOCTH U MPOBOJUTH HEOOXOJUMBIE Pa3bsICHEHUS O MPABUIIb-
HOCTH IMOBEICHUS B Ja00OpaTOpuu.

[Tepen BeImoTHEHHEM JTab0OpPATOPHOI pabOTHI MPOBEPHUTH CTETIEHH TOTOBHOCTH CTYJEHTOB, HATTOMHHUTH U
00CYyITh OCHOBHBIC TEOPETHUECKHUE TOJIOKECHHS, 3HAHNE KOTOPHIX HEOOXOIUMO IS OCMBICIICHHOTO BBI-
MOJTHEHUS padoT.

3a01aroBpeMEeHHO TPOBEPUTH PAOOTOCTIOCOOHOCTH NTAOOPATOPHBIX YCTAaHOBOK. Hammuume metomude-
CKUX yKa3aHUH K MPOBEACHUIO JTa0OopaTOpHBIX padoT. [loAroToBUTH MHIWBUYyaIbHOE 33/JaHUE IO yCTa-
HOBKE PEKUMOB pabOThI TaOOPATOPHBIX YCTAHOBOK JUISI KXKJOTO CTYIEHTA, B COOTBETCTBHE CO CITMCKOM
CTYJIEHTOB.

B mporiecce BeImosiHEHHsT pabOTHI CEAYET MOCTOSTHHO OOIIAThCS CO CTYACHTaMH, HE JIOIyCKasi 0 BO3-



MOYKHOCTH UX HETPABUIIBHBIX JICHCTBHIA.
TpebGoBatrb, 4TOOBI OCHOBHBIC PE3yJIbTAThl SKCIIEPUMEHTOB ObLTH 3aUKCUPOBAHBI CTY/ICHTAMH B TTHCh-
MEHHOM BHJIE.
[Tpu npueme 3auera o padbore TpeOOBATH OTUET O MPOJIEIAHHOMN paboTe, T1e JOJKHBI ObITh OTPaXKe-HbI
OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.
3.Yka3zaHus 10 KOHTPOJIIO CAMOCTOSITEIbHOW PabOThI CTYACHTOB
[To ycMoTpeHHIO TIpernoaaBarens 3aJaHue Ha CaMOCTOSTEIbHYI0 pad0Ty MOXET ObITh MHIUBUIYaTb-
HBIM WU (PPOHTATBEHBIM.
[Tpu ucnoNb30BaHUK WHIUBUAYATBHBIX 3aJaHU TPeOOBATh OT CTYJAEHTA MHUCHMEHHBIN OTYET O MPO-
JIeNlaHHOoM paboTe.
[Tpu nmpumeHennn GPOHTANBHBIX 3a/laHUN BECTH KOJUIEKTUBHbBIE OOCYXICHUS CO CTyJIEHTaMH OCHOB-
HBIX TEOPETHUYECKUX MOJIOKECHHI.
C uenbo KOHTPOJIS Ka4ecTBa BBHIMOJHEHHUS CaMOCTOSATEIbHOW paboThl TpeOOBaTh MHAUBHYaJbHBIC
OTYETHI (IOMYCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHITh UHIUBUyaTbHbIe KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanusimu OC HUAY MUODU u yueOHBIM 11aHOM
OCHOBHOM 00pa3oBaTeIbHON MPOrpamMMBbl 10 HampapiieHuto moarotoBku 13.03.01 Temnosnepreruka u Ter-
JOTEXHHKA.

Pabouyto mporpamMmy cOCTaBWII: IOLIEHT é/}//’g VYerunos H.A.

PerieH3eHT: 10LIEHT Koctun JI.A.

[Tporpamma onobOpena Ha 3aceganuu YMKH 13.03.01 TemnosHepreTuka M TeMJIOTEXHHKA OT
15.11.2021 roga, mpotokos No2.

[Tpencenarens yaeOHO-METOANYECKONH KOMUCCHH ~ PasyBaeB A.B.




