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1 Ilean ocBOEHMSI AUCHHUILJINHDBI

Llenpio mpenogaBanus TucHUIUIMHbl «Teropusnka» sBisercs u3ydeHue (QyHIaMEeHTaIb-
HBIX 3aKOHOB II€PEHOCa TEIUIOThl, COBPEMEHHON TEOpHH TEINIOOOMEHA U IMPUMEHEHHE UX B TEIIOo-
BBIX pacyeTax HarpeBa M OXJIXKIEHUS Tell pa3IndHON (JOPMBI C pa3IMYHBIMUA TETI0()U3NIECKIMU
CBOMCTBaMM; (JOPMHUPOBAHUE Y CTYJEHTOB HAa OCHOBE PALIMOHATIBHON TEXHOJIOI'MH HarpeBa Meraa
YMEHUH TEIJIOBBIX PacyeTOB; MPHOOPETEHNE HABBIKOB TEIUIOBBIX PACUETOB IOPENOK, (OPCYHOK H
TOpEHHUs Ta3000pa3HOro, XKHUAKOI0 U TBEPIOrO TOIUIMBA.

2 Mecto aucuuniuHbl B cTpykrype OOII 6akanaBpuara

Kypc B1.b.17 «Temnodusuka» BXoauT B 6a30BYI0 4acTh 00pa30BaTEIbLHON MPOTPaMMBI 110
HanpasieHuio moaArotoBku 22.03.02 — «Metamuryprus», [uis TpoQuiis MOATOTOBKH «MeTanyprus
YEpPHBIX METAJLIIOBY.

VYcnenHoe ycBoeHHE MaTepualla MpeArnoaraeT 3HaHue CTYA€HTaMU OCHOBHBIX ITOJIOKEHUMN
cienyronmx aucuuiuinH: b1.5.09 Matemaruka: nuddepeHunanbHoe 1 MHTETpajlbHOE NCUUCIICHUS;
b1.b.10 ®usuka: repmoaunamuka. b1.5.11 Xumus.

3HaHus, NOJYYEHHBIE CTYI€HTaMu MpH U3ydeHuu Kypca «Temnodusrka» HeoOXOAUMBI A
nocienyromero oceoerus aucuuruind: b1.5.18 Meramnyprudeckas termnorexuuka; b1.5.19 OchHo-
Bbl METAJUTYPTrU4€CKOro MPOU3BOJCTBA; NP BBIIOJHEHUN HAYYHO-HCCIIEOBATEIBCKUX M BBITYCK-
HOU KBaTH(PHUKAMOHHON padoT.

Marepuan qUCUMIUIMHBEI 6a3UpyeTcsl Ha paHee U3yYEeHHOM MaTepuasie KoMIuleKkca o01ieoo-
pa3oBaTeNbHBIX U CHEIHATIBHBIX JUCHUILUINH, KOTOPBIH obecrieunBaeT popMupoBaHue TpeOyeMoro
YPOBHSI KOMIETEHIIMM OOYy4aroUlerocs M MOATOTOBKU OaKajJaBpOB [0 HANPABIECHHIO MOJArOTOBKU
22.03.02 — «Metamryprusi», Uit pouiIs MOArOTOBKH «MeTaJTyprusi YepHBIX METaJIOBY.

3 Komnerenuun ody4aromerocsi, popmupyemMblie B pe3yJbTaTe 0CBOCHUS TUCHHIIUHBI
(MoayJifl) M IJIAHUPYeMbIe Pe3yJbTAThl 00yUeHUs!

B pe3yjibTaTe OCBOCHHUA AUCHUIIIIMHBI ((TCHJ'IO(l)I/BI/IKa» CTYACHT IOOJI’KCH O6JIaI[aTL CJIC-
AYIOIIUMHA KOMIICTCHIUSIMM

CtpyKTypHBII
DIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs
KOMIIETEHINH
OIIK-1. ['0TOBHOCTBIO HCIIOJIB30BATh (DYH/IaMEHTAJIbHbBIE OOIIENHKEHEPHBIE 3HAHUSI
3HaTh: bazoBble 3HaHUS B 00JIACTH €CTECTBEHHOHAYUYHBIX AUCHUIUINH; OCHOBHBIE TIPO-

OJIEMBI C€CTCCTBCHHOHAYYHBIX JUCHUIIIMH; OCHOBHBIC MCTOAbI PCUHICHUA IIPO-
0JIeM eCTeCTBeHHOHAYYHBIX JUCIHUTUIHH.
VYMeTh: Bri6pats MeToauku 0a30BbIX 3HAHUHM B 00JACTH €CTECTBEHHOHAYYHBIX JHUCIIU-
IUTMH, TPaMOTHO TOCTaBUTH 3ajady, MOAOOpaTh METOAUKY HCCIEAOBaHUSA U
pEIIeHUs ITOCTABJICHHON MPOOJIEMBI, TPAMOTHO TIOCTABUTh 3a/1ady, MOJI00paTh
METOJIMKY HCCJIEOBAHUSI M PEIIECHUS] MOCTaBICHHON MPOOJIEMBI U PEUIUTh €&
pa3HBIMHU CITIOCOOAMH.
Brnanets: HaBbikamu mpoBeneHus aHallM3a MOCTABIEHHOW 3a7aud; HaBBIKAMH IPOBEIE-
HHUS aHaJIW3a IOCTaBJICHHOU 3aga4u, BI)I60pa MCTOAWKU PCHICHUSA ITOCTAaBJICH-
HOM 3a/lauM; HaBBIKAMHU MPOBEACHUS aHAIM3a MOCTAaBICHHOW 3ajadd, BbIOOpa
METOJIMKH PEIICHUS TOCTABJICHHON 3aJ]a4d U PEITUTH €€ Pa3HBIMH CITOCOOAMH.
[TK-4. T'0TOBHOCTBIO UCIIOJIb30BaTh OCHOBHBIE MOHSTHS, 32KOHBI M MOJIEIA TEPMOIUHAMUKH, X U-
MUYECKOW KMHETHKH, ITEPEHOCA TeIlJIa i MaCChI
3HaTh: OcHOBHBIE ONPEICTICHNS U MOHATUS 0a30BbIX 3HAHUI B 00JIACTH €CTECTBEHHO-
HAaYYHBIX OUCLHUIIINH. CDYH}IaMeHTaJ'IBHI)Ie OCHOBEI €CTECTBCHHOHAYYHBIX OHC-
IUTUTHH, OCHOBHBIE METO/IbI PEIIeHHUs] TUIOBBIX 3a/1a4 M0 U3BECTHBIM aJITOPUT-
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CTpyKTypHBII
AJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MaM UM IIpaBHJIaM. OcHOBHEIC 3aKOHOMCPHOCTH IIPOLECCOB MACCOIICPCHOCA
IMIPUMEHUTEIIBPHO K TEXHOJIOTHYCCKUM ITPpOLECCaM, OIIMChIBATh, paCCUUThIBATh U
AHAJIM3UPOBATH NPOUCCCHI IMIEPECHOCA TCIJIa U MACChI, BBIACIIATH CI)aKTOpLI, OII-
peaACIAIOINE NX HHTCHCUBHOCTD.

YMmers:

OOBSICHSITH TUITUYHBIC MOJICTH 33Ja4 B 00JIACTH TeTIo0OMeHa. 00CykIaTh (-
(beKTHBHBIE CITOCOOBI pelieHus Mpo0IeM TEII000MEHa CTPOUTh U aHAIHU3UPO-
BaTh MaTeMaTHYECKHE MOJICIM TeIloMaccornepeHoca. Pacmo3naBath 3¢ dek-
TUBHOE pelieHrne oT Hed()(HEKTUBHOTO, TIPH PELICHUH 337a4 CJI0KHOTO TEIlIo-
oOMeHa.

Bnaners:

CrnocobaMu JIEMOHCTpAIMK YMEHHS BJIQJIETh COOPOM HH(POPMAIMU IS TETLIO0-
TeXHHUYECKUX pacuéroB. Crocobamu cObopa u aHamM3a HHPOPMAIMH O TEILIO0-
O0OMEHHBIX MpOIeccaX KOHBEKIMEH, U3TydeHHEM U TEIIONPOBOAHOCTHIO. Me-
TOJIAMHU pacyeTa MPOIECCOB KOHBEKTHBHOTO TEIIO- U MAacCOIepeHoca, repe/ia-
Y1 TEIUIa U3JTYYCHUEM U MOJICKYJISIPHON TEIUIONPOBOTHOCTHIO.

4 CTpyKTYpa M cojlep:KaHue JUCUMIJIMHBI (MOIYJIs) /I 04HOI (hopMBbI 00yUeHUs

OO61mas TpyA0eMKOCTh AUCHHUILINHBI cocTaBiseT 3 3.¢., 108 vacos.
dopmMa NPOMEKYTOUHON aTTECTALUN — IK3AMEH.

1. KownrakrtHas pabota — 54,15 akan. yacos:

— aynuTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akaj. Jacos.
2. CamocrostenbHas pabora — 18,15 akan. gacos.
3. TloaroroBka k ’k3ameHy — 8,7 akaj. Jaca.

s =
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Camocros- OIlK-1
Tema 1. TepmonnHamuka TenpbHOE  U3y-|KoHcIekT [1K-4
u MexaHuka raszoB. Oc- YeHue  ydeO-|JeKIHid; OT4yeT|3yB
HOBHBIE CBEACHUS. OH- HOH nuTeparty-|no jgaboparop-
Tanpnus, termnora. OCHOB- 3 3 pBbL. [Ipopa-|Hoit  pabore;
HbIE ypaBHEHHUS TEUYCHUS 00TKa  COOT-|pacueT IMpak-
raza. OCHOBHBIE CBEJECHUS BETCTBYIOIIMX |TUYECKOTO 3a-
U3 MEXaHHUKH Ta3oB. BOIIPOCOB pa3-|/1aHusl.
nena 6
Tema 2. PexxuMsl IBHMXe- CamocTosg- Koncnexkr OIIK-1
HUS KUakocTtu. Mcreue- TenbHOE U3y-|nmekuuid; otuer|I1K-4
HUE Ta3a 4epe3 OTBEPCTHS. 4 4 yeHue  yde0-|mo jabopaTop-|3yB
YpaBHeHuE bepnymnn. HOW nuTepary-|HOi  pabore;
CrpyliHOe TBHKEHHE rasa. pBl; MOATOTOB-|pacyeT Mpak-
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Tenno- um MaccomepeHoc. Ka K Jlabopa-|THYeCcKoro 3a-
SIBieHMsI, 3aKOHBI U ypaB- TOPHOH palbo-|naHus.
HEHHUS TepeHOCa BEIeCT- te. IIpopabot-
Ba, TEIUIA W WMIYJbCa: Ka COOTBETCT-
TEIJIONPOBOIHOCTh, KOH- BYIOIIIUX  BO-
BEKIMsI, M3ITyuyeHue, Iud- MPOCOB pasjie-
by3us. na 6
Camocros- OIIK-1
TENbHOE U3Y- [1K-4
JeHue €0- 3yB
Tema 3. TemmonpoBou- Hoi J'II/ITey:T Koucmexr y
HOCTh. Jluddepenmnmann- paty JIEKLIUHA, OTYET
pBI; TTOATOTOB-
HOC YPaBHECHHE TEIUIONPO- ka K naGopa.| O naboparop-
BOJIHOCTH. TernionpoBo- 4/41 | 4/41 TOPHOI aI6)0 HOW  paborte;
HOCTb IIPU CTALIMOHAPHOM P P acuyer Ipak-
te. IIpopadot
U HECTAIlMOHAPHOM DPEXKH- Ka. COlz)Tr})?»eTCT TUYECKOr0 3a-
Me. Temtonepenaya. BYIOIIX  BO JTaHUSL.
IIPOCOB pasfe-
ma 6
o Camocros- OIIK-1
Tema 4. KOHBEKTHBHBII TeNBHOS W3 K-4
TEIJIO- M MAacCOMepeHoc qeHe eg VB
pu CBOOOHOM M BBIHYXK- Hoi J'II/ITey:T Koucmext y
JIeHHOM TedyeHuu. [uapo- . nonrgToz JIEKIIAHI, OTYET
TUHAMAYECKUHA W TEIUIO- Ea’x 1a6ona no jabopartop-
BOM TIOTPAaHUYHBIE CJIOH. 2 2 TODHOI ago HO  pabore;
PagnmannoHunIii Temio- u Tep o E.6OT pacdeT Tpak-
MmaccornepeHoc. OCHOBHbIE Ka. COI:Z)TI:I)BGTCT THYECKOTO 3a-
MMOHATHA U 3aKOHBI. Bubl BYIOLIX  BO JTaHUs.
JTYYUCTBIX IIOTOKOB. HYOCOB e
CI10KHBIN TEIUIOOOMEH. HE 6 p
Camocros- OIIK-1
TENbHOE U3Y- I1K-4
YeHUE €0- 3
. VIO K onenexr yB
HOI nuTepary- ..
Tema 5. Temmoreneparus BI: TOATOTOB JIEKIIAHI, OTYET
3a CUET COKUT'aHUs TOILIH- Ea ’ © naGona mo jabopaTtop-
Ba. OCHOBHBIE XapaKTEpH- 2 2 TODHOI ago HOW  pabore;
ctukyd TorumBa. OCHOBBI p P acuyer Impak-
te. IIpopabor
TEOpPUU TOPECHHUSL. Ka. COIZ)TII)BGTCT THYECKOTO 3a-
JaHUs.
BYIOIIMX  BO-
MIPOCOB  pasjie-
1a 6
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Paznen/Tema nqucuurm- =g . D=
&4 O o | CTOSTENBHOM | BaeMOCTU U 5 =
HBI 3 s ow | 8 S
= c x| EE 5 < paboThI POMEXKY- =
M o
g || EE|§EE TOYHOM aTTe- 2l
o S| 3| &= e
= S Tl & S| 5 F CTanuun X 5
= Q X 3
Camocros- OIlK-1
TEIbHOE U3Y- [1K-4
YeHHe e0- 3yB
N YT K oncrext y
Tema 6. Pacuetsl nmonHoro HOM JIMTepary- ..
JEKIUH; OTYeT
U HETOJHOTO TOPEHUs TO- pBI; TOATOTOB-
mimBa. YcTpoifcTBa s ka K nabopa-|"C "200PATOP-
) p 2 | 221 | 221 . Pl ot pabore;
CkKWraHusi ToriuBa. Ter- TOpHOH pabo-
pacuer mpak-
JOTeHepanus 3a  CYeT te. I[Ipopabor-
TUYECKOTO 3a-
AIEKTPOIHEPTHH. Ka COOTBETCT-
TaHMUSL.
BYIOIIIUX  BO-
IPOCOB pasfe-
na 6
Camocrosi- OIlK-1
TE€IIbHOE  BbI- [1K-4
MOJTHEHHE 3yB
KOHTpOJIbHOM (Pacyer  KoH-
KoHTposbHas padota 3,15 |pabotel. IlIpo-|TposbHON pa-
paboTka coOT-|OOTHI.
BETCTBYIOIIUX
BOIIPOCOB pa3-
nena 6
DK3aMeHalu-
IIpomexxyTouHast arrecra-
35,7 DK3aMeH OHHAsT  BEJO-
s (PK3aMeH)
MOCTb
Htoro 17 |17/61|17/61| 18,15

5 O6pa3oBaresibHbIC H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jns pemieHuss mperyCMOTPEHHBIX BHMJIOB Y4eOHOH pabOThl NMpU W3YHYEHUH IJUCIMILIUHBI
«Tennodusuka» B kKauecTBe 00pa30BaTEIbHBIX TEXHOIOTHI HCIOIB3YIOTCS KaK TPAJUIIMOHHbIE, TaK
¥ MOJIyJIbHO-KOMIIETEHTHOCTHBIE TexHOJoruu. [lepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUN U
(dbopMHpoBaHUE MPEACTABICHUN 110 KypCy MPOUCXOJUT C MPUMEHEHUEM MYJIbTUMEIUHHOTO 000py-
noBaHMsl. JIGKIIMOHHBIN MaTepuan 3aKperisieTcsl Ha J1abopaTOpHBIX paboTax, Te MPUMEHSETCS COo-
BMECTHAsl JIeATENIbHOCTh CTYJICHTOB B TpYIINe, HANpPABJICHHAs Ha pelieHue oOIIel 3ajadu myTemM
CIIOKEHMSI pe3yNbTaTOB MHAMBUAYAJIbHON pabOThl YWiIEHOB Ipynnbl. [ pa3BUTHUS U COBEPIIEHCT-
BOBaHHS KOMMYHUKAaTHUBHBIX CIIOCOOHOCTEW CTYJICHTOB OPraHU3YIOTCS NPAKTHUYECKUE 3aHATHS B
BUJIE TUCKYCCHUM, aHallu3a pealbHbIX MPOOJIEMHBIX CUTYyallMi M MEXIUCUMILUTMHAPHBIX CBSI3eH W3
pa3IMYHBIX OOJIacTell B KOHTEKCTe pemraeMoil 3amauu. CamocrosiTelbHas paboTa CTUMYIHPYET
CTYJEHTOB K CaMOCTOSTEIbHON MPOPadOTKe TEM B Ipoliecce HamucaHus pedepaToB, MOATOTOBKU K

JAUCKYCCHAM, U TCCTUPOBAHUIO.




6 YueOHO-MeTOIMYeCKOe 00ecleyeHrne CaMOCTOsITeIbHOM padoThl CTY/IEHTOB

OueHoYHbIE CpeCcTBa Uil TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH, IPOMEKYTOUHON aTTecTa-
[[UU 110 UTOTaM OCBOCHUS TUCUUIUIHHBIL:

1.

O 03O L B~ W

10
11
12
13

OCHOBHBIC 3aKOHOMCPHOCTU MCXAaHUKH IICUHBIX I'a30B.

. CBOOO/IHbIE W YaCTUYHO OTPAHUUYEHHBIC CTPYITHbIE TCUCHUS.

. OrpannyeHHble CTpyHHbIE TeUeHUS. IHKEKTOp U 35KEKTOP.

. [loTepu sHepruu npu IBUKEHUH ra3oB.

. Bugpsl nepenoca temnotsl. OCHOBHBIE TOHATHUS M OTPEICITICHHUS.

. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTH. [ paHUYHbBIE YCIOBHUS.

. KoaddunmenT rermnonpoBogHOCTH CTallel M PaKTOPHI, BIUSIONINE HA HETO.

. CraunoHapHasi ¥ HecTallMOHApHAs TEIIONPOBOIHOCTD

. KonBexTHBHBII TeriooOMeH npu cBOOOTHOM U BBIHYK/IEHHOM JIBHYKCHHH T'a30B.

. Kputepuanpusie ypaBHEeHUSI KOHBEKTUBHOT'O TEINIOOOMEHA.

. TemnooOmen n3mydeHreM. Buabl Ty4rCTHIX TOTOKOB.

. Oco0eHHOCTH U3ITyYeHUs Ta30B.

. TerymooOMeH W3Iy4eHHEM MEXAY TellaMH, MPOU3BOJIBHO PACIOIOKEHHBIMA B IIPO-

CTpPaHCTBC.

14
15
17

. YT0BbIe KOO PHUIUEHTH! H3ITyUSHHS.
. TermooOMeH n3mydyeHreM IPU HATMYUU SKPAHOB MEKAY ITOBEPXHOCTSIMHU.
. OCHOBBI TeopUM NOJOO0US W MOJAEITHPOBAHUS TEIUIOTEXHHUUYECKUX M TEIUIODHEPTeTHYE-

CKHUX IIPpOLECCOB U O60py,HOBaHI/IH.

18

19.
20.

T'MH.

21.
22.
23.
24.
24,
25.

26

. OcHOBBI pacueTa HarpeBa «TOHKHX» U «MacCCUBHBIX» 3arOTOBOK.
XuMHUYECcKasi SHeprusl.
Pa3pyiienne u o0pa3oBaHue MOJEKYJISAPHBIX CBsi3el. BpljieneHne u NoriomeHue sHep-

OcHOBHBIE OHEPICTUYCCKUEC PECYPCHI XUMHUUYCCKUC PCAKIIMN SHCPICTUKU.
OcCHOBHBIE YCTPOICTBA T'eHEepallui U UCIIOIb30BaHUs XUMUYECKOM SHEPIHH.
Pa3pymienne u o6pa3oBaHne aTOMHBIX CBSI3€H.

Beinienenue 1 noryomieHre YHEPruu.

ConHeuyHoe n3mydeHne. XapakTepuCcTHKa.

AKKyMyIUpoBaHHE Tera. THUIIbI aKKyMYJISTOPOB.

. TernoBast sHEpTUsi OKPYKAFOIIEH CpeIbl.

7 O1ieHOYHbIE cpeacrea AJsl IPpoOBEACHUA l'[pOMe)KyTO‘lHOﬁ arrecranumn

a) Ilnanupyemble pe3yabTaThl 00y4eHHUS] M OLCHOYHBbIE CPeACTBA /JIsl NPOBeJACHUS
NPOMEKYTOYHOM aTTeCTALMH:
CTpyKTYypHBIii
PYKTYP Ilnanupyembie pe3yib-
3JIEMEHT OueHo4HbIE CpeCTBA
TaThl 00y4eHHs
KOMIIETeHIIUH

OIIK-1. T'0TOBHOCTBIO HCIIOIB30BaTh (DyHIaMEHTAIbHbIE OOIIENHKEHEPHbIE 3HAHUS

3HaTh:

bazoBble 3HaHuA B 00- |Ilepeuens meopemuueckux 60nPocos K IK3ameHy:
JJaCTH €CTeCTBEHHOHayu- | 1. TepMoauHamMuka 1 MEXaHUKa ra3oB.

HBIX JUCHUIIIINH, OCHOB- . 3HTaJ'II)HI/I${, TCIJIOTA.

Hble TPoOIEeMbl ecTecT- [ 3. OCHOBHBIC YpaBHEHHS TEUSHUS Ta3a.
BeHHOHay‘—IHI)IX AUCHUII- . OCHOBHBIC CBCIACHUA U3 MCXAHUKHU I'a30B.

JIMH, OCHOBHBIC METOJIBI | 5. PeKUMBI IBMKCHUS KUIKOCTH.

pereHust mpoodiem ecre- | 6. McTeduenne raza uepes OTBEpPCTHSI.
CTBEHHOHAy4HbIX  Auc- | 7. YpaBHenue bepuymiu. CtpyiiHOoe IBH>KEHHE rasa.
[IATUIAH. . Terto- n MaccornepeHoc.

CONO O A~ WN B




CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3J1eMeHT OueHo4HbIE cpecTBa
TaThl 00y4eHHsA
KOMIIETEeHIIUH
9. SIBneHusi, 3aKOHBI U ypaBHEHUS MEpEeHOCA BELIECT-
Ba, TEIUIa M MMITYJbCA: TETIONPOBOJAHOCTh, KOHBEK-
1y, u3Jydenue, muddysusi.
YMmeTb: BeiOpare Meronuku Oa- | Ilpumepnoe npakmuueckoe 3a0anue 01 IK3AMEHA:

30BBIX 3HAHHUH B 00JAaCTH
€CTECTBEHHOHAYYHBIX

IMCUUIUIMH;  I'PaMOTHO
MOCTaBUTh 3ajady, IIo-
no0patb METOIUKY WC-
CIICZIOBAaHUSI U PELICHHSA
MOCTaBJICHHOW  TpoOIte-
MBI; TPAMOTHO MTOCTAaBUTh
3amady, nomoopatb Me-
TOJIMKY HCCIEOBAHUS |
pELICHUs] TIOCTaBJICHHOM
npoOJeMBl M PEHIUTh e
Pa3HBIMHU CIIOCOOAMH.

1. B kakux equHUIIAX U3MEPSICTCS KOJIUIECTBO TEILIO-
TBI?

1. °C;
2. KI/M;
3. JIx;
4, H/m

2. TerIonpoBOAHOCTh KAKUX MaTePHAIOB HAaMOOJIb-
mas?

1. MeTtannos;

2. I"a30B;

3. TBepIbIX TEJN - TUAIEKTPUKOB;

4, Kuakocreii.

3. OT Kakux mapaMeTpoB 3aBUCUT KOAIPDUIIUEHT TeI-
JIOTIPOBOAHOCTH?

1. OT BUA ABMKEHUS KUAKOCTH;

2. Ot Temneparypbl U (U3NIECKUX CBOHCTB BE-
IIECTB;

3. OT Macchl ¥ III0MIAIN IOBEPXHOCTH TENa;

4. OT KonMMYecTBa MOABEIEHHOM TEIIOTHI.

4. Kakoe 13 ypaBHEHHE TUIOTHOCTHU TETUIOBOTO IMTOTOKA
COOTBETCTBYET NEPEHOCY TEIUIOTHI TEIUIONPOBOIHO-
CTBIO Uepe3 OJTHOCIOWHYIO TUIOCKYIO CTEHKY:

o -
1. q:z(z_tl,;
2. q =—-Agradt;
3. q=aq, _tl:;

A -
4. q:g(Z—tl,'

5. Ilo xkakoMy U3 ypaBHEHMI pacCYUTBIBACTCS TEILIO-
nepeaayda 4yepe3 CTeHKY?

1. g = ﬂ’(tclé‘_tcz)
2 g = tcl _ t;(fqﬂul)
2.7
7 —
3 _ orcl orc2
71 s 1
o, 1A o,

6. YKka3arh, KAKOMY WHTEepBaly 3Ha4eHUN KOAPPHUIIH-
€HTa A COOTBETCTBYET TEILUIOTPOBOJHOCTH CTAJICH.

1. 20-50Bt/(m°C)

2. 0,07-4Bt/(m°C)




CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3JIEeMEHT OueHovHbIe cpeaACTBa
TaThl 00y4eHHsA
KOMIIETEeHIIHU
3. 0,007 -0,07 Br/(m °C)
7. B xakux equHUANAX U3MepsAeTCs KO UIIUESHT TeTl-
JIOITPOBOAHOCTH?
Bm
1. —_—
2
M
Bm
2. —;
2
M~epao
Bm
3. —_—
M-epaod
4, Bm .
8. Koo dumuent reronepenaun xapakTepusyeT UH-
TEHCUBHOCTD ME€PEauH TeTUIOTHI:
1. OT oz1HOM cpenbl K ApYrou;
2. BHyTpu TBepbIX CTEHOK;
3. OT oz1HOM cpenbl K ApYyroi uepes3 pa3aeinu-
TEIBHYIO CTEHKY;
4, OT KUJIKOCTEHN K TBEPABIM CTCHKAM.
9. Yucno ®@ypre onpenenser:
1. Pexxum nBUKEHUS )KUJIKOCTH;
2. TepMu4ecKyr0 MacCUBHOCTD TEIT;
3. bespazmepHoe BpeMst HarpeBa;
4, duznyueckre napaMmeTpsl BEIIECTRA.
Brnaners: Hassikamu nposenenus | Illpumep 3adanus na pewienue 3aoau u3z npoghec-

aHajaWd3a IOCTaBJICHHOMU
3a7a4l; HaBBbIKAMH MPO-
BEICHHUSA aHajau3a Io-
CTaBIICHHO# 3aJa4M, BbI-
0opa METOJIUKH peIIeHUs
IIOCTABJICHHOM  3aJadYH;
HaBbIKAMH  IPOBEICHUS
aHajau3a  IMOCTaBJICHHOMU
3a/lauM, BbIOOpa METOIU-
KU PElIEHUs MOCTaBJIEH-
HOM 3aJa4¥ U pPELIUTH €€
Pa3HBIMHU CIIOCOOAMH.

CUOHAIbHOIUL oOacmu:

3anava 1. Ilnockas meyHas CTeHKa COCTOUT U3
CJIOSl OTHEMOPHOTO MaTepuasa TONIIUHON S1, M U Te-
IJIOM3OJISILIMOHHOTO CJIOST TOJMMHON So, M. Koaddu-
IIUEHTHl TEIUIOMPOBOAHOCTH CIIOEB DPAaBHBI: MEPBOTO
A, Br/(m K), Broporo A,, Br/(m K). Temneparypa
ra3oB OMBIBAIONIMX BHYTPEHHIOKD  IOBEPXHOCTH
cTeHkH tr, C; KO3QPUIMEHT TEeII00TAauN K BHYTPEH-
Hel crenke «;, BT/(M'K); or HapyXxHOW CTEHKHM K
BO31yXy «,, B1/(M'K). Ilnomans cren f, M.
TemnepaTypa BO3[yXa, OMBIBAIOIIETO HAPYKHIOKO
MOBEPXHOCTh CTEHKH t5, °C.

Heo6xonumo onpenenurs:

a) o0Iiee TeTI0BOE COMPOTUBIICHHE OT Ta30B U
BO3AYyXy - R, O0muii koapuuueHT temionepenadn
K, TUIOTHOCTB TETUTOBOTO MOTOKA ( W KOJIMYECTBO Te-
wioTel Q, TepsieMoe CTEHKOW MpU TpeX BapHUaHTaxX
yKa3aHHBIX B Ta0uUIE 2;

0) HaiiTu TemrepaTypsl B CThIKe cioeB tl, t2 13
JUTSI T€X )K€ BaPHAHTOB,;

B) TIOCTPOUTH JIJIsl TPETHErO BapuaHTa Tpaduku
pacmpeeneHus TeMIepaTypsl B KoopauHaTax t-S u t-
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CTpyKTYypHBIii
3JIEeMEHT
KOMIIETEeHIIUH

Ilnanupyembie pe3yJib-
TaThl 00y4eHHsA

OueHoYHBIE CpeCTBA

R; cpaBHUTH ¢ TemmepaTypamu, MOJTYYEHHBIMU aHa-
JUTUYECKUM ITyTeM ( TI0 hopMmyTam);

T') ONpEeNIeIUTh CHIDKEHUE MTOTeph Terjia BO BTO-
POM U TPEThEM BAapHAHTAX IO CPABHEHHIO C IEPBHIM
(B mpouenrax). [lorepu mpu nepBom BapuaHTe IpU-
auMmarorest 3a 100%;

I) pe3yiabTaThl pacyeTOB MPEJCTaBUTh B BUJE
tabymubl 1 (ITpun. 1.) u caenate BBIBOIBI O POJIU TE-
TJIOBOM M3OJISLIMU JJIsl CHHDKEHUS MTOTEPh TEIUIa Yepes

KiIaaKy. Bapuantsl 3anaun nanel B Tabnuue 2 (Ipu.
2).

[IK-4. ['0TOBHOCTBIO HCIIOJIL30BaTh OCHOBHEIC MOHATHUA, 3aKOHbBI 1 MOACIIM TCPMOANHAMHKHU, XU~
MHYECKOM KHMHCTHUKHU, IICPCHOCA TCILJIa U MACChBI

3HaTh:

OCHOBHBIE OIpEACIICHUS
M IOHATHS 0a30BEIX 3Ha-
HHH B 00JacTH €CTEeCT-
BCHHOHAYYHBIX JTUCITUTI-
nuH. DyHnaMeHTanbHbIE
OCHOBBI €CTECTBCHHOHA-
YUYHBIX JIUCHUIUIMH, OC-
HOBHBIC METOJBI peIle-
HHS THUIIOBBIX 3ajad IO
W3BECTHBIM QJITOPUTMAM
u mnpaBuiaM. OCHOBHBIE
3aKOHOMEPHOCTH  TIPO-
IIECCOB  MaccomepeHoca
MPUMEHHUTEIFHO K TEX-
HOJIOTUYECKUM  TIpolIec-
caM, OTHCHIBATh, PACCUH-
THIBaTh U aHAIU3UPOBATH
MPOIIECCHI MepeHoca Ter-
JJa ¥ MacChl, BBIJCIATH
bakTopsl,  Ompenensio-
I[1E UX HHTCHCHBHOCTD.

Ilepeuens meopemuueckux 60npoco8 K IK3AMEHY:

1. TemnonpoBogHocTh. Jnuddepenmansaoe ypaBHe-
HUE TEIJIONPOBOAHOCTH.

2. TennonpoBOJHOCTh MpPU CTAIMOHAPHOM U HECTa-
LHOHAPHOM PEXHUME.

3. Terutonepenaya. KOHBEKTUBHBIN TEIJIO- U MAacco-
MEPEHOC MPU CBOOOAHOM U BBIHYKJIEHHOM TEYCHHH.
4. TunpoaMHAMUYECKUH MU TEIUIOBOM MOTpaHUYHbBIC
CJIOH.

5. PaamanmonHslii Temio- u maccornepeHoc. OCHOB-
HBIE MOHATHS U 3aKOHBI.

6. Buibl Ty4rCTHIX TTOTOKOB.

7. CoXHBIH TErI1000MeH.

8. Temorenepanus 3a cueT Ckuranusi TorumuBa. Oc-
HOBHBIE XapaKTEPUCTUKH TOIUINBA.

9. OcHOBBI TeOpUH TOpeHHs. PacyeTsl MoIHOTO U He-
IIOJIHOTO TOPEHUS TOILIINBA.

10. YcrpoticTBa Ui C)KUTaHHUS TOIUIMBA. TerioreHe-
parys 3a CUeT DJIEKTPOIHEPTUH.

VYMmers:

OOBSICHATH TUITHYHBIE
MOJIENIM 3a/1a4 B 00JIaCTH
TEIJI00O0MEHa.  00CYXk-
natb 3¢dexTuBHbIe CrIO-
coObl pemuieHus: mpoodsem
TEMI000MEHA CTPOUTH U
aHaJM3UpPOBaTh MaTeMa-
THYECKUE MOJIENU Tell-
Jomaccomneperoca. Pac-
no3HaBath 3(QeKTUBHOE
pemenue oT Hedpdek-
TUBHOT'O, TPU pEIICHUH
3aad CJIIOKHOTO TeTlIo-
oOMeHa.

Ilpumepnoe npaxmuueckoe 3a0anue 0,14 IK3AMeHA:
1. Ilpu kakux 3HaYeHUX yrcia buo teno sBuseTcs
TEPMUYECKU TOHKHUM:

1. Bi > 0;

2. Bi > w;

3. Bi <0;

4. Bi <0,25.

2. Kakoe 4mcio moo0us sIBIISIeTCS ONpeaeIIieMbIM

HpI/I pacquaX KOHBCKTHUBHOI'O TeHJ‘I006MCHa?
1. Pr:

2. Nu ;
3. Re:
4, Gr.

3. Kakum ypaBHEHHEM MOI00MS XapaKTePH3yeTCs
BBIHY/ICHHAs1 KOHBEKIIMsI?

11




CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3JIeMEeHT OueHoYHBIE CpeCTBA
TaThl 00y4eHHsA
KOMIIETEeHIIUH
1. Nu=fGrPr;
2. Nu=f Qe,Pr ;
3. Nu=f€o,Pr
4. Nu=f@iPr
4. Kakue 3naueHusi Re cooTBeTCTBYIOT TypOYIEHTHO-
MY PEeKUMY ABUKEHUS KUIKOCTH B TpyOax (KaHamax)
1 Re >1300 ;
2 Re <9300 ;
3. Re >10300 ;
4. Re > 2300 .
5. Yucno Pelinonpaca onpenensercs mo hopmye
wd
1. Re=— 2. Re= wd
U 1%
/
3. Re=Y 4. Re=—
w w
6. Kakoe 3HaueHne MOTI0MaTebHON CIIOCOOHOCTH
uMeeT abCOIIIOTHO YEepPHOE TelO:
1. A<I;
2. A=0;
3. A=1,
4., A>1
7. Kaxoii U3 npuBeIeHHBIX 3aKOHOB IIPUMEHSETCS AJIs
pacueToB TEIJI000MEHa U3ITydyeHUueM?
ot
1. = —A—
7 on
2. gq=oat,—t )
T 4
3. g=&%c, ()
“ 100
8. Kakwue ra3pl 005agaroT U31y4aTeabHOM U TOTJIoIa-
TENbHOU CIIOCOOHOCTBIO?
1. He, Ar, Ne;
2. Nz, Oz, H;
3, H,0, CO,, SO,
Bnaners: Cnocobamu nemoHctpa- | IIpumep 3adanus Ha peuwienue 3adau u3 npogec-

UM yMEHHUsS  BJIAJCTh
cbopom uH(popMalun
Ui TEIUIOTEXHUYECKUX
pacu€éroB.  Cnocobamu
cOopa u aHanmmza UHPOp-
MalMd O TemIo00MeH-
HBIX TIpolieccax KOHBEK-
LAEW, U3IIYYEeHUEM U Te-
IJIONPOBOAHOCTBIO.  Me-
TOJAMU pacyeTa IMpoliec-

CUOHANbHOU odnacmu:

3amada 2. B meub ¢ MOCTOSSHHOM TeMIEpaTypon
ta¢, °C, momenaercss CTaJbHON LHMIMHIP AMAMETPOM
D, M. HagyanbHas TemmepaTypa MeTauia COCTaBIISET
taau, °C Koa¢hduiireHT TermnonpoBoIHOCTH CTAIH Ay,
Bt/(m rpan); temnoemkocth Cgp, KIDK/(Kr Tpan),
IJIOTHOCTH PCT, K/, Koadduuuent rernooraaun ot
MeYHBIX Tra3oB o OmnpenenuTts BpeMsi Harpera T, IO
MOMEHTa JIOCTHXKEHHMS  TEeMIEepaTypbl tpes, OC
.TeMIepaTypy HEeHTPA tecqr B MOMEHT BBIJJAYM METaJIa
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CTpyKTYypHBIii
3J1eMeHT TlxanupyemsIe pesyJp- OueHo4HbIE cpecTBa
TaThl 00y4eHHsA
KOMIIETEeHIIUH
COB KOHBEKTHMBHOTO TeN- |3 meuu. Ternodu3nueckue mapaMeTpbl CTaiu: Ko-
JO- W MAacCOIEepeHoca, [ 3P(GUIMEHT TEeIIONPOBOAHOCTH Acp, TEIUIOEMKOCTH
nepenauu teria usnyye- [ Cep, MIOTHOCTD Per, CYUTATH HE3ABUCAUIMMH OT TEM-
HUEM U MOJIEKYJISIPHOM | IepaTyphl.
TEIUIONPOBOJHOCTHIO. Paccuurare TeMmieparypHOe I10Jie HEOTrpaHu-
YEHHOTO IWIMHApA JJis 3HadeHwid pamuyca r=r0) r=
1 2
r r==r
3, 3 | =R 1o dhopMynaM u CpaBHHUTH C pac-
CUUTAHHBIMU Opop,  Oyepr, lienr MO auarpammam J1.B.
Bynpuna. BapuanTtel mpencraBieHsl B Tabnuie 3.
(ITpuu. 3).
[Tpunoxenue 1
[e]
BapuanTsl 3anaun R K q Q Tewmeparypa, °C
bt ||t
1 |be3 TemioBoi n30ISAIIUN
TEIUIOBBIC TIOKA3aTENN
TEMIIEPATYPhI MOTYYCHHBIE
AHATUTHICCKU
rpaduvecku
2 | C temioBoi M30ISIHEH
TEIUIOBHIE MOKA3aTeNu
TEeMIIEPaTyphl MOJTyYEHHbBIS
AHATUTHICCKU
rpapuyecku
3 |C ynBOoCHHOU TETUTOBOM M30JISIHCH
TEIUIOBHIE MOKA3aTeNu
TEMIIEPATYPHI TIOJTYICHHBIC
AHATUTUYECKU
rpapuyecku
4 | CHMKeHHe MOoTephb TEIUIOTHI IO CpaB-
HEHUIO:
C TICPBBIM BapUaHTOM
C BTOPBIM BapHaHTOM
C TPETUM BapHAHTOM
[Ipunoxenue 2
No Januble ycnoBus 3anaun Nel
Sl Sz A }», tr, tB (048 (0%
BapHaHTa ’ ’ o o 7 7 f
M M Bt/MK | Br/MK C C Br/M°K | Br/m°K
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
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5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 11 0,3 850 8 110 21 10
7 0,345 | 0,065 14 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 11 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 11 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 | 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 11 0,1 800 5 100 20 18

[Ipuioxenue 3

Ne tgd) D tHaq XCT CCT Pecr a tl'[OB
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250

10 1250 0,24 24 35 0,55 7850 260 1150

11 1250 0,18 20 27 0,51 7800 250 1100

12 1250 0,19 10 29 0,54 7790 255 1050

13 1200 0,30 17 25 0,60 7800 240 1080

14 1200 0,35 15 30 0,52 7850 250 1100

15 1200 0,23 20 20 0,61 7820 240 1120

16 1150 0,19 30 18 0,53 7830 200 1060

17 1150 0,15 25 23 0,55 7840 210 1050

18 1150 0,20 14 24 0,60 7800 220 1080

19 1200 0,30 24 28 0,63 7850 240 1100

20 1400 0,25 12 25 0,57 7810 350 1100

21 1200 0,30 15 25 0,60 7800 240 1080

22 1150 0,20 14 24 0,60 7800 220 1080

0) Ilopsinok mpoBeaeHNsI MPOMEKYTOYHOH ATTeCTALlMM, MIOKA3aTeJd U KPUTEPHH Olle-
HUBaHUS.

Jlng nosmyueHus 3K3aMeHa 10 JUCLUIUIMHE CTYACHT JOJDKEH MOKa3aTh CICAYIOUINE 3HAHMUS,
YMEHHMSI U HAaBBIKM IO UCIOJIb30BAaHUIO M BHEJPEHUIO PE3YyJIbTaTOB 00pa30BaTENIbHOMN JIEATENbHO-
CTH:

— Ha OLIEHKY «OTJIHYHO»:
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CryneHT JoKeH MOKa3aTh yPOBEHb 3HAHUM HE TOJIBKO Ha YPOBHE BOCHPOHM3BEACHUS U 00b-
SCHEHMs MH(OPMaIIUK, HO U NHTEJUIEKTyallbHbIE HAaBBIKKM PELICHUs IPOOJIEM U 3a7jadu, HaXO0KICHUS
YHUKAJIBHBIX OTBETOB K MpOOJIeMaM, OLIEHKHA M BBIHECEHHUS KPUTUUYECKUX CYXJACHUH; CTYAEHT J0J-
KEH MPeJIOCTaBUTh BBIIIOJHEHHOE 3a/laHie, B KOTOPOM ObUIN ObI OTpaXKeHbI MPOOIIEMBbI, Kacaroline-
Csl BCEX aCIEKTOB U3y4aeMOM AUCLUILIMHBL.

— Ha OLICHKY «XOPOLLO0».

CryneHT BlaJie€T TEPMUHOJIOTUEN U3y4yaeMOW IUCLUUILUIMHBIL; CTYIEHT MOXKET I0Ka3aTh 3Ha-
HUSl HAa YPOBHE BOCIIPOU3BEICHMS U OOBSCHEHUs MH(OpPMAIUK U3y4aeMOW JUCLUIUIUHBI; MOXKET
II0Ka3aTh MHTEIUIEKTYaJIbHbIC HABBIKM PEIICHUS IPOCTHIX 3a1a4.

— Ha OLICHKY «yJAOBJIETBOPHTEIbHOY!

CryneHT Blajie€T TEPMUHOJIOTUEN U3y4yaeMOW IUCLUUIUIMHBL; CTYIEHT MOXKET 0Ka3aTh 3Ha-
HUS Ha YPOBHE BOCIPOM3BEIECHUS U 00bsCHEHMSI MH()OpMAIMK U3y4aeMOM IUCIUILIMHBI; HE MOXKET
II0Ka3aTh MHTEIUIEKTYaJIbHbIC HABBIKM PEIICHUS IPOCTHIX 3a1a4.

— Ha OLICHKY «HEeYA0BJIETBOPHTEIbHO».

CryneHT BlajeeT TEPMUHOJIOTUENH M3y4yaeMOW JHMCLUIUIMHBI; CTYIEHT HE MOXET IOKa3aTh
3HAHUS HAa YpOBHE BOCIIPOM3BEAEHUS M OOBACHEHHsS HMH(POpPMALMMU M3Yy4aeMOW TUCLMILIMHBI, HE
MO>KET II0Ka3aTh NHTEJUIEKTYAJIbHBIE HABBIKHA PELICHUS IPOCTHIX 3a/1a4.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI
a) OcHoBHas JUTEpaTypa:

1. d3ro3ep, B.A. Temnorexnuka u TeruioBast padoTa neue [ DJIeKTpOHHBIN pecypc]: yueOHoe
noco6ue / B.A. [[3t03ep. Cankt-IlerepOypr: Jlans. 2017. 384 c.
https://e.lanbook.com/reader/book/93750/#1

2. Kpyrnos I'.A. TennorexHuka: [DaeKTpoHHBINA pecypc]: yueOHoe nocodue. CII6.: Jlans.
2010. 208 c. https://e.lanbook.com/reader/book/3900/#1

0) lonoJiHUTe/ILHAS JIUTEpaTypa:

1. Kynunos, A. A. TermomaccooOmeH : yueOHoe ocooue / A. A. Kynunos. - Mocksa :
NH®PA-M, 2020. - 375 c. - (Boiciiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-011093-6. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1046937 — Pexxum noctyna: mo
HOJIIHCKE.

2. Termonepenaya : yuebnoe mocooue : B 2 4. Y. 1. OcHoBBI Teopun Terutonepenaun / B. C.
Yepenuuuenko, B. A. Cununpig, A. Y. Anudepos, 0. U. Ilapos ; nox pea. B. C. YUepenguuueHko.
— Mocksa : UTHOPA-M, 2020. — 221 ¢. — (Bsicmee oopazoBanue: bakanaBpuar). - ISBN 978-5-
16-014715-4. - Texcr : anekrponHsIi. - URL: https://znanium.com/catalog/product/1001086 — Pe-
UM JIOCTYTA: TI0 TIOJITHCKE.

B) MeToauuyecKkue yKazaHus:

1. Margeesa, I'. H. DxcriepuMeHTanpHOE UCCIIEIOBAHUE MTPOIIECCOB TEINIOOOMEHA : yaeOHOe TTo-
cobue / I'. H. MatBeeBa, 0. U. TaprakoBckuii, b. K. CennukuH. - 2- u3a., HOATOT. 1O Tey.
u3a. 2008 r. - Marautoropek : MI'TVY, 2011. - 1 anextpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 5KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/111
9153/989.pdf&view=true . - MakpooOBeKT. - TeKCT : 21eKTpOHHBIA. - CBeIeHHS JOCTYITHBI
takxke Ha CD-ROM.

2. Aranutos, E.b. 'maporazoaunamuka: yue6Hoe nocobue [ans By3oB] / E.b. Aranu-to, M.C.
CoxomnoBa. — Marautoropck: MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-
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r) [IporpammHuoe obecneuenue u UnTepHeT-pecypcesbl

Haumenosanue 10 No norosopa CpoK 1eiCTBHS JTUIEH3UU

CranpapTHbie

Microsoft Windows 7 1-1227 ot 08.10.2018 11.10.2021
Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CBOOOJTHO pacIpOCTPaHIEMOE 06eccpouHO

FAR Manager CB000OIHO pacnpocTpaHsieMoe 6eccpouHo
JlonosHuTENbHBIE
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marematuke : caiit. — URL: http://zbmath.org/ — Pexum moctyma: mis 3aperucTpup.
nonb3oBareneit (Bxon no [P-anpecam By3a). — TeKCT: 3IEKTPOHHBIH.

Springer Nature : MexnyHapoaHas peepaTHBHAS U TOJTHOTEKCTOBAs CIipaBoYHast 0a-
3a JaHHBIX HayuyHbIX W3ganui : cabt. — URL: https://www.nature.com/siteindex —
PexxuMm noctyna: uis 3apeructTpup. moiab3oBaTenei. — TeKCT: 3JIeKTPOHHBIN.

ApXMB Hay4HBIX JKYpHAJOB : caiiT / HanuoHanbHbBIN 3JIeKTPOHHO-UH(GOPMAIIMOHHBIN
KoHHopuuym. — Mocka : HOUKOH, 2013 - . — URL:
https://archive.neicon.ru/xmlui/ — Pexxum goctyma: 1uist 3aperucTpup. MoJIb30BaTeNeH
(Bxox no IP-agpecam By3a). — TeKCT: 37€KTPOHHBIM.

eLIBRARY.RU : Hayunas snexkrponHas Oubianoreka : cadT. — MockBa, 2000 — . —
URL: https://elibrary.ru — Pexum goctyma: Juis 3aperucTpup. MOJIb30BaTEICH. —
TexcT: 3IeKTpOHHBIH.

PYKOHT : nanuonanpHBIM UPPOBON pecypc : MeXOoTpacieBas IJIEKTpOHHas Ouo-
auoteka : caift / koHcopuuyM «KOTEKCTYM». — CkonkoBo, 2010 — . — URL:
https://rucont.ru — Pexkum gocTyma: Jjas aBTOpH3. MoJib3oBaTeneil. — TeKcT: aiek-
TPOHHBIN.

9. MarepuajibHO-TEXHHYECKOe ofecreyeHue JUCHUILINHBI
B cootBercTBHY ¢ Y4eOHBIM IJIaHOM 10 AucHUIUIMHE «Termnopusnka» nperycMOTpEHbI
CJIETYIOIINE BUIbI 3aHSATHIA: IEKIIMOHHBIE, TPAKTUYECKUE 3aHATHUS, CAMOCTOsATEIbHAs paboTa, KOH-
cyneranmu (cronderr BHKP), 3ader, sx3amen, kypcoBas padora.

Tun u Ha3BaHWE ayUTOPUH

OcHanienue ayInTopun

VYueOHbIe aAyJuTopun I NpOBCACHUSA 3a-
HATHHA JCKIIMOHHOI'O THIIa

MynbTUMEAUIHBIE CPEACTBA XPAHEHUS, [IEpeJaYd U
MIpe/icTaBIeHNs] HHPOPMAaIUH.

VYueOHast ayauTOpHs Uil TMPOBEICHHS Jia-
60paTopHBIX paboT:
n1abopaTopusi THIPOTA30UNHAMUKHI

Kommieke 1a60paTopHBIX YCTaHOBOK IO THAPOra3o-
JTMHAMUKE.

VY4yeOHast aynuTopusi OIS MPOBEACHUS Ja-
OopaTOpHBIX padoOT:
naboparopus TEIIOMaccoOOMeHa

YcTaHoBKa MO ONPEAETICHUIO YTTIOBBIX KO PHUIIMEH-
TOB M3JIy4YEHUsI, YCTAaHOBKA I10 U3YYEHHUIO MPOLIECCOB
KHUIIEHUs KMJKOCTH; 3JIEKTpOIeyH, TpaHchopmaTop;
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Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayaAuToOpumn

nupometp Testo 830-11, Roynger-89, IIpomuss.

Y4eOHbIC ayauTOpUHM JJIS TPOBEIACHHS
MPaKTUYECKUX 3aHSATUM, TPYNIOBBIX U HH-
JUBUIYAIbHBIX KOHCYJIbTAIMH, TEKYILETro
KOHTPOJIS U MPOMEKYTOUYHOU aTTeCTalluU

Jocka, mer.

Y4eOHble ayIUTOPUH MJI  BBIIOJHEHUS
KYpPCOBOT'O MPOECKTUPOBAHUS, IOMEIICHUS
JUISL  CaMOCTOSATENbHOU paboThl 00yuaro-
HIUXCS

[Tepconanpubie KOMIBbIOTEPHI ¢ TakeToM MS Office,
BBIX0JIOM B IHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO
UH(GOPMaIMOHHO-00Pa30BaTEIbHYI0 CPENy YHUBEp-

CUTCTa

[TomerieHne Uit XpaHeHUsT U TPODUITAKTH-
4eCKOro OOCIyKHBaHUS Y4eOHOTO 00OpYy-
JIOBaHHS

Cremnaxu, cednl I XpaHEeHUs ydeOHOTo 000py-

JOBaHUA

WNHcTpyMeHTHI 1711 peMOHTa J1abopaTopHOro 06opy-

JOBaHUA
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