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JIueT perucTpanyy u3MeHEHHH ¥ TOMOHEHHH

Ne Paspen Kpatkoe comepxanue Jara, No Ioamuce
/o PTIL U3MEHEHHU S/ TOTIOTHEHHS IPOTOKONa | 3aB.Kadexpoi
(Mozmyst) 3acelaHus
Katenpst /
1 9 AKTyanu3alisi MaTepHATLHO- Ne2 /
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HHPOPMAIHOHHOrO 06ecIeYeHUS 1.09.2020 r. /
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1 etk ocBOEHUS TUCITUILIHHBI

Lenbto npenogaBanusi qucuuiuinbbl «Temnodgusnkay sBigercs u3ydyeHue QpyHIaMeHTalb-
HBIX 3aKOHOB II€PEHOCA TEIJIOTHI, COBPEMEHHOM TEOpUHU TEINIOOOMEHA U IPUMEHEHUE UX B TEILIO-
BBIX pacyeTax HarpeBa M OXJaKICHUS TN Pa3InYHON (OPMBI C pa3IMYHBIMU TEIUIOPUINIECKUMU
CBOMCTBaMH; (JOPMHUPOBAHUE Y CTYJCHTOB HAa OCHOBE PAllMOHAJILHOW TEXHOJOTHH HAarpeBa MeTajia
YMEHHH TEIJIOBBIX PACYETOB; MPUOOpPETEHNE HABBIKOB TEIJIOBBIX PACYETOB IrOPEoOK, OPCYHOK U
TOPEHHUs Ta3000pa3HOTO, KHUIKOTO M TBEPIOTO TOILUIHUBA.

2 Mecro qucuuminnsel B ctpykrype OOII 6akanaBpuara

Kypc B1.b.17 «Tennodusuka» BXonuT B 6a30ByI0 4yacTb 00pa30BaTeNbHON MPOTrPaMMBI IO
HarpasjeHuto moarotoBku 22.03.02 — «Metamnyprusy», 1 npoduist moaroropku O6padoTka me-
TaJUIOB U CILJIABOB JaBJIeHUEM (ITPOKATHOE MPOU3BOJICTBO).

VYcnenHoe ycBoeHHe MaTepualia MpeArnojaraeT 3HaHue CTyIeHTaMU OCHOBHBIX IMOJIOKEHUN
cnenyrommx aucuuiuimH: b1.5.09 Martemaruka: quddepernnanbHoe 1 HHTETPaTbHOE UCUNCIICHUS;
b1.b.10 ®usuka: repmoaunamuka. b1.b.11 Xumus.

3HaHus, MOJyYEHHBIE CTYICHTaMH NPpU u3ydeHnn Kypca «Termnodusrkay He0OX0AUMBI s
nocneayromero ocsoenust aucuumiud: b1.6.18 Meramnyprudeckas terorexuuka; b1.5.19 Ocno-
BBl METAJUTypPTHU€CKOT0 MPOU3BOACTBA; MPHU BHITOJIHECHUH HAYyYHO-MCCIIEIOBATEILCKUX U BBIMYCK-
HOM KBaJIM(PUKAIMOHHOH paboT.

Marepuan IUCUMIUIMHBI 0a3UpyeTCcsi HAa paHee M3YyYEHHOM MaTepualie KOMILIeKca 00111e00-
pa3oBaTeNbHbIX U CIENHUAIbHBIX JUCIUIUIMH, KOTOPBIH oOecrieurnBaeT (OpMUpPOBaHHUE TPEOYyEeMOro
YPOBHSI KOMIIETCHIIMM OOYYArOIIeTroCs W IMOATOTOBKHM OaKallaBpOB IO HAMPABICHHUIO IOATOTOBKH
22.03.02 — «Metamnyprusy», ans npoduins noaroroBku O6paboTka METaIOB U CIUIABOB J1aBIICHU-
eM (MpoKaTHOE IPOU3BOCTBO).

3 Kommnerenuun ody4aromerocsi, popMupyemMblie B pe3yJabTaTe 0CBOCHUS TUCHHNIAHBI
(Moaynsi) M NJIAHMPYeMble pe3yJIbTAThl 00y4YeHH s

B pe3yiabTaTe OCBOCHUA NUCHUIIIMHBI ((TCHJ'IO(l)I/BI/IKa» CTYACHT HOJIKCH O6J'Ia,[[aTL CIICay-
IOIMMMHU KOMIIECTCHIIUSIMU.

CtpyKTypHBII
DIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs
KOMIETEHIIUU
OIIK-1. '0TOBHOCTBIO UCIOJIb30BATh (DYH/IaMEHTAJIbHbBIE OOIIEHHKEHEPHbIE 3HAHUSI
3HaTh: ba3oBble 3HaHUS B 00JIACTH €CTECTBEHHOHAYUHBIX AMCLUUIUINH; OCHOBHBIE IIPO-

OJIEMBI C€CTCCTBCHHOHAYYHBIX JUCHUIIIMH; OCHOBHBIC MCTOAbLI PCUHICHUA IIPO-
0JIeM eCTeCTBeHHOHAYYHBIX JUCIUTUIHH.
VYMeTh: Bri6pats MeToaukn 0a30BBIX 3HAHWUW B 00JACTH €CTECTBEHHOHAYYHBIX JAUCITU-
IUTMH, TPaMOTHO TOCTaBUTh 3aJady, MOA0OpaTh METOAUKY HCCIEIOBAHUS U
pelIeHUs ITOCTABJICHHON MPOOJIEMBI, TPAMOTHO TIOCTABUTH 3a/1ady, MOJI00paTh
METOJIMKY MCCIIEIOBAHUSI M PEIICHUS MOCTABICHHON MPOOJIEMBbI U PElINTh €€
pa3HBIMHU CITIOCOOAMH.
Brnanets: HaBbikamu mpoBeieHUs aHallM3a MOCTABIEHHOW 3ajaud; HaBBIKAMH IPOBEJIe-
HUS aHaJIW3a IOCTaBJICHHOU 3aga4u, BI)I60pa MCTOAWKU PCHICHUA ITOCTABJICH-
HOM 3a/lauM; HaBBIKAMHU MPOBEICHUS aHAIM3a MOCTABIEHHOW 3aaud, BhIOOpa
METOJIMKH PEIICHUS TTOCTABJICHHON 33J]a4M U PEITUTh €€ Pa3HBIMH CITOCOOAMH.
[TK-4. T'0TOBHOCTBIO HCIIONIb30BATh OCHOBHBIC MOHATHS, 32aKOHBI 1 MOJIEIH TEPMOJIUHAMUKHU, XU-
MUYECKOW KMHETHKH, ITIEPEHOCA TeIlJIa M MaCChI
3HaTh: OcHOBHBIE ONpeIeTICHHUS U MOHATUSL 0A30BBIX 3HAHUI B 00JACTH €CTECTBEHHO-
HAYYHBIX TUCHUTUTMH. DyHIaMEHTaIbHBIE OCHOBBI €CTECTBCHHOHAYYHBIX JIUC-
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CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

UILIMH, OCHOBHBIC MCTOAbI PCHICHUSA THUIIOBBIX 3a4a4 110 U3BECCTHBIM aJIl'OPUT-
MaM M IIpaBHJIaM. OcHOBHEIC 3aKOHOMCPHOCTH IIPOLECCOB MACCOIICPCHOCA
IMIPUMEHUTCIIBHO K TEXHOJIOTMYCCKUM IIpoHecCaM, OIMMCBIBATh, paCCUUTHIBATE U
AHAJIIM3UPOBATL IIPOLCCChI ICPEHOCA TCIIJIa U MACChI, BBIACIIATH (baKTOpH,
ONpPECaACIIOINE NX HHTCHCUBHOCTD.

YMeTs:

OOBSICHSITH TUITUYHBIC MOJICTH 3aJla4 B 00JIACTH TETIOOOMEeHa. 00CyXIaTh (-
(bekTHBHBIE CITOCOOBI pelieHus MpodiieM TEII000MEHa CTPOUTh M aHATH3UPO-
BaTh MaTeMaTHYECKHE MOJIIH TeIioMaccornepeHoca. Pacno3naBate 3ddek-
TUBHOE pelieHne oT Hed()(HEKTHUBHOTO, MPH PEUICHUH 33734 CI0KHOIO TEILIO-
oOMeHa.

Bnaners:

CriocobaMu IEMOHCTpAIMA YMEHHS BJIaJeTh COOpOM MHPOPMALIUU JUIS TEILIO-
texHudeckux pacuéron. Crocobamu cOopa M aHaM3a MHPOPMAIUH O TEILIO-
OOMEHHBIX TpoIleccaX KOHBEKIUCH, U3TYYCHUEM M TEIUIONPOBOJHOCThIO. Me-
TOJIaMH pacyeTa IMpOoIecCOB KOHBEKTHBHOTO TEIJIO- U MaccolepeHoca, rnepea-
YH TETUIA H3TYYCHHEM U MOJICKYJISIPHOW TEIJIONPOBOJIHOCTBIO.

4 CTpyKTYpa M cojlep:KaHue JUCUMIJIMHBI (MOAYJIfA) 1 O4HOI (hopMBbI 00yUeHUSs

OO61mas TpyA0eMKOCTh AUCHUILINHBI COCTaBIseT 3 3.¢€., 108 "acos.
-KOHTaKTHas pabota — 54,15 akan. 4acos:
— aynuTopHas — 51 akaj. 4acos;
— BHeayauTopHas — 3,15 akaj. Jacos.
-camocTosTenabHas pabora — 18,15 akan. yacos.
-IIOAITOTOBKA K 3K3aMeHy — 8,7 akaJ. Jaca.

1 ple~t
AynuTopHas 3 =
YAHTOP S o dopma Te- ZE
KOHTaKTHas pabora | = % =
% O KYLIEro KOH- 2 5
(B akax. yacax) S g o=
% 7| Bunxcamo- TpOJIs ycIie- )
Paznen/Tema nucrumnm- B . =
il & g g | CTOATENLHOH | BAaeMOCTH H S Z
= : x| 22| 8= paboTHI IIPOMEXKY- =
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Tema 1. Tepmonunamuka Koncnoexkt OIIK-1
n MexaHuka rasoB. Oc- Camocros- nexkuuii, ortuer|I1IK-4
HOBHBIE CBEACHUS. OH- TeNbHOE WU3Y-|Mo Jaboparop-|3yB
Tanbmus, Teriora. OCHOB- 3 3 yeHWe  y4eO-|HOH  pabore;
HbIE ypaBHEHHUS TEUYEHUs HOHM JUTEpaTy-|pacuer Mpak-
raza. OCHOBHBIE CBEJCHUS pBI TUYECKOTO 3a-
13 MEXaHUKH T'a30B. JAHUsL.
Tema 2. PexxuMsl IBHXe- OIIK-1
Camocrosi- Koncnekr
HUS SKUAKOCTH. HMcreue- .. [1K-4
TEIBbHOE W3Y- |JICKIIUH; OTYET
HUE Ta3a 4epe3 OTBEPCTHS. 3yB
yeHne  y4el-|mo maboparop-
YpaBHeHuUE bepnymnn. . .
. 4 4 HOW JUTEepaTy-|HOW  paborte;
CrpyitHOE IBMKEHHE rasa.
pbl; TOATOTOB-|pacyeT MpakK-
Termmo- u MaccomepeHoc.
Ka K Jiabopa-|THYECKOTO 3a-
SIBiieHus1, 3aKOHBI U ypaB- .
TOPHOM paboTe |1aHus.
HEHHUs TepeHoca Bellle-
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(B akaz. yacax) S < Z 2
Z 7| Bunx camo- TPOJIS yCIIe- > 0
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CTBa, TEIJIa U UMITYJbCa:
TEIJIONPOBOHOCTh, KOH-
BEKIMsI, U3ITydeHue, Tud-
by3us.
Tema 3. TemnonpoBoj- CamocTos- Koncnoekr OIIK-1
HOCTh. Jlnddepenmnmans- TeNbHOE WU3y-|nmeknuid; otder|I1K-4
HO€ YpaBHEHHE TEIUIONpPO- yeHue  yueO-|mo maboparop-|3yB
BogHOCTH. Terutonposon-| 4 | 4/4U | 4/41 HOHM JuTEpary-|{HOM  pabore;
HOCTh TIPH CTAIlMOHAPHOM pBI; TOJTOTOB-|pacueT Mpak-
U HECTAIlMOHAPHOM DPEXKHU- Ka K Jiabopa-|THYeCKOro 3a-
Mme. Teronepenaya. TOPHOM paboTe | JaHusI.
Tema 4. KoOHBEKTHBHBIH OIIK-1
TEIJIO- U MacCONEepPeHoC [IK-4
pu CBOOOTHOM ¥ BBIHYXK- Camocros- Koncmekt 3yB
JIEHHOM TedyeHuu. [mapo- TEIbHOE U3Y-|JEKLIUH; OTYeT
JIUHAMHAYECKHUH MW TEIIo- yeHne  y4eO-|mo jmaboparop-
BOIl MOTpaHUYHBIE CJIOU.| 2 2 2 HOW nuTepary-/HOl  pabore;
PagnmannoHHnii Temio- u pBI; TIOATOTOB-|pacueT IMpak-
MacconepeHoc. OCHOBHbIE Ka K Jabopa-|TH4ecKoro 3a-
MOHATHUS M 3aKOHBL. Bl TOPHOU paboTe | JaHusI.
JTYYUCTBIX ITOTOKOB.
CI10KHBIN TEIIO00OMEH.
Camocros- Koncmext OIIK-1
Tema 5. Temoreneparus TeIbHOE W3Yy-|nekuuid; oruet|I1K-4
3a CUET C)KUTaHUsg TOILIHU- yeHne  y4eO-|mo maboparop-|3yB
Ba. OCHOBHBIC XapakTepu-| 2 2 2 HOHW JUTepary-|/HOM  paborte;
cTUKM TormumBa. (OCHOBEI pBI; TIOATOTOB-|pacyeT Mpak-
TEOPHUH TOPECHHUS. Ka K Jiabopa-|THYECKOTO 3a-
TOpPHOI paboTe |naHusl.
Camocros- Koncmext OIIK-1
Tema 6. PacueTsl MOIHOTO ..
TeIbHOE W3Yy-|neknuid; oruet|I[1K-4
U HENOJHOTO TOpEHHus
. yeHne  y4eO-|mo maboparop-|3yB
TOIJIMBA. Y CTPOWCTBA IJISt N o
2 | 221 | 221 HOW JUTEepaTy-|HOW  paborte;
CKMraHus ToIumiBa. Ter-
pBI; TOATOTOB-|pacyeT TMpaK-
JIOTeHepaus 3a  CYeT
Ka K Jiabopa-|THYECKOTO 3a-
AIEKTPOIHEPIUHU. .
TOPHOI paboTe |naHusl.
Camocros- OIIK-1
TenpHoe  BHI-|Pacyer  koH-|IIK-4
Kontponbnas pabota 3,15 |momHeHMe TPOJIBHOW  pa-|3yB
KOHTPOJBHOU |OOTHI.
paboThl
IIpomexyTounast arrecra- 35,7 Ox3amMeH  |DK3aMeHalu-
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s (PK3aMeH) OHHas  BENO-
MOCTb
Utoro 17 |(17/61|17/6M1| 18,15

5 O0pa3oBaTesibHbIe H HHPOPMAIMOHHBbIEC TEXHOJIOTHH

Jns pemieHus: MpeayCMOTPEHHBIX BHJOB Y4e€OHOH pabOTHl NMpH M3YYEHUH IHCHUILTHHBI
((TGHJIO(l)I/ISI/IKa» B Ka4€CTBEC O6p330BaTeJH)HI)IX TEXHOIOT U HCIIOJIB3YIOTCA KaK TPAAUIUOHHBIC, TaK
U MOJyJbHO-KOMIIETCHTHOCTHBIE TeXHOJIOTHH. [lepenaya HEOOXOJUMBIX TEOPETUUECKUX 3HAHUHN U
(opMuUpOBaHUE MPEACTABIECHUH 110 KypCY IIPOUCXOIUT C IPUMEHEHUEM MYJIbTUMEIUWHOTO 000pYy-
noBaHMA. JIGKIMOHHBIA MaTepHan 3akperursieTcs Ha JIabopaTOpHBIX PaboTax, e NpPUMEHSETCS
COBMCCTHAA ACATCIILHOCTD CTYACHTOB B I'PYIIIC, HAlIpABJICHHAA Ha PCHICHUC O6HICﬁ 3ala4i IIyTeM
CIIO)KCHHUS PEe3yJbTaTOB WHIMBHUIYaIbHOW PaOOTHI WIEHOB Ipynmbl. s pa3BUTHA M COBEPILCH-
CTBOBAHW KOMMYHHKATHUBHBIX CIoCcOOHOCTEHN CTYACHTOB OPraHU3YIOTCA MPAKTUYCCKHUEC 3aHATHUA B
BUJIC JMCKYCCHUI, aHAIN3a PealbHBIX MPOOJIEMHBIX CUTYAallMi M MEXAUCHUIUIMHAPHBIX CBS3EH U3
pa3nuuHbIX oOJacTeil B KOHTEKCTE pemraeMoil 3amauu. CamocTrosiTenbHas padoTa CTUMYIHPYET
CTYZICHTOB K CaMOCTOSATEIbHON MpOopaboTKe TEM B Mpollecce HAUCaHUs pedepaToB, HOATOTOBKH K
JUCKYCCHAM, U TCCTUPOBAHUIO.

6 YueGHo-MeTOANYECKOE 0GecTieyeHre CAMOCTOATEILHONH PAGOTHI CTY1eHTOB

OrneHouyHbIE CPEACTBA JUIS TEKYIIEro KOHTPOJS YCIEBAaeMOCTH, MPOMEKYTOYHON aTTecTa-
LIMU 110 UTOTaM OCBOEHHS TUCLUIUIVHBIL:
1. OcHOBHBIE 3aKOHOMEPHOCTU MEXaHUKH TMEUHBIX T'a30B.
. CBOOOIHbIE M YACTUYHO OTPAaHUYEHHbIE CTPYHHBIE TEUCHHUS.
. OrpannyeHHble CTpyHHbIE TeUEHUS. VIHXEKTOP U 2KEKTOp.
. IloTepu 3HEprum pu IBUKEHUH ra3oB.
. Bunpl nepenoca temnoTtsl. OCHOBHBIE MOHATHUS U OIIPEIETICHHUS.
. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTHU. [ paHUUHBIE YCIOBHUS.
. KoaddunuenT rennonpoBogHOCTH cTasiel M GaKTOPBI, BIUSIOLINE HA HETO.
. CraninoHapHasl ¥ HeCTallMOHApHAas TEMIONPOBOIHOCTD
. KonBekTHBHBIN TeMI000MEH MpU CBOOOIHOM U BBIHYKICHHOM JABH)KEHUU T'a30B.
10. KputepuaibHble ypaBHEHUSI KOHBEKTUBHOT'O TEINIOOOMEHA.
11. TennooOMeH uznydeHueM. BUibl TyduCTBIX TOTOKOB.
12. OcoGeHHOCTH U3TyYEeHUS T'a30B.
13. TemmooOMeH H3JIydye€HHEM MEXIY TeJlaMH, MPOW3BOJIBHO PACIOJIOKEHHBIMUA B TIPO-
CTPaHCTBE.
14. YrinoBble K03)PUIHMEHTHI U3Ty4YEHUS.
15. TensiooOMeH M3Ty4E€HUEM MTPH HATUYHU SKPAHOB MEXK/Y TOBEPXHOCTSIMHU.
17. OcHOBBI TEOpHH MOJOOUSI U MOAETUPOBAHUS TEIIOTEXHUYECKUX M TEIIOdHEpreTuye-
CKHUX IPOLIECCOB M 000PYI0BAHHUS.
18. OcHOBBI pacueTa HarpeBa KTOHKHUX» U «MAaCCUBHBIX» 3arOTOBOK.

O 0N L B~ Wi



7 OIIeHO‘lHLIe cpeacrea AJid MpoOBEeACHUSA HpOMe)I(yTO‘{HOﬁ aTrrecranmum

a) I[lnanupyemsbie pe3ybTaTbl 00y4eHHs] U OLEHOYHbIE CpeICTBA JI1 NMPOBeAeHHS
MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTYypHbBIii
3J1eMeHT
KOMIIETEeHIIUH

ILnanupyemsle pe3yib-
TaThl 00y4eHHs

OueHo4YHbIE CpecTBA

OIIK-1. T'0TOBHOCTBIO HCIIOTIB30BaTh (hyHJAMEHTAJIbHBIE O0IIEHHKEHEPHBIC 3HAHUS

3HaTh: bazoBeie 3HaHus B 00mna- | [lepeuens meopemuueckux 60npocos K IK3AMeHy:
CTH  ecTecTBeHHOHay4- | 1. TepMoaMHaMUKa U MEXaHHKA ra3o0B.
HBIX IUCLHUINIAH, OCHOB-|2. DHTAJIbIHUA, TEIIOTA.
Hble mpoOaemMbl  ecte- [ 3. OCHOBHBIC YpaBHCHHS TCUCHUS Tasa.
CTBEHHOHAy4HbIX  1uc-|4. OCHOBHBIC CBE/ICHUS U3 MEXAHHUKH Ta30B.
IMIUIMH, OCHOBHBIE Me-|5. PEXXMMBI IBMKEHHS JKUIKOCTH.
TOABI pemieHus mpodiem | 6. Mcreduenne ra3a uepe3 OTBEpCTHS.
€CTECTBEHHOHAYYHBIX 7. YpaBuenue bepnymu. CtpyiiHOe TBUKEHHE ra3a.
IUCIIAILINH. 8. Temto- 1 MaccornepeHoc.
9. SIByeHus, 3aKOHBI U ypaBHEHHs IIepeHOCa BeIle-
CTBa, TeIIJa M WMMITYJIbCA: TEIIOMPOBOIHOCTh, KOH-
BEKIIMsI, n3nydeHue, nupdysus.
YMeTh: Breibpate Metoauku Oa- | IIpumeprnoe npakmuueckoe 3a0anue 01 IK3AMEHA:

30BbIX 3HAHUU B 00JaCTH
€CTECTBEHHOHAYYHbIX

IUCUUIUIMH;  TPaMOTHO
MOCTaBUTh 3a/ady, MOJI0-
OpaTb METOJUKY HCCIe-
JOBaHUSI M PEIICHUS TI0-
CTaBJICHHON MpoOJieMBbl;
IrpaMOTHO TMOCTaBUTH 3a-
Jady, mojao0parb MeETo-
UKy MCCIEAOBAHUS H
pelIeHusl TOCTaBICHHOM
MpoOJIeMbl U PELIUTh €€
pasHBIMU CIIOCOOAMHU.

1. B kakux euHUIIaX U3MEPSAETCA KOJIUYECTBO TETUIO-
TEI?

1. °C;

2. KI/M;
3. JIx;
4. H/m

2. TernonpoBOAHOCTh KaKUX MaTepHaIOB HAHOOIIb-
mas?

1. Metannos;

2. I"a30B;

3. TBepabIX TEJN - IUINEKTPUKOB;

4. Kugkocreil.

3. Ot KakMX MapameTpoB 3aBUCUT KOXPPUIIUEHT Temn-
JIOTIPOBOAHOCTU?

1. Ot BUa ABMKEHUS KUAKOCTH;

2. Ot Temriepatypbl 1 PU3NYECKUX CBOICTB Be-
LIECTB;

3. OT Macchl ¥ IUTOMIA/IA TOBEPXHOCTH TENa;

4. OT KoMMYecTBa MOABEIEHHOM TEIIOTHI.

4. Kakoe 13 ypaBHEHHE IUNIOTHOCTH TEIJIOBOTO MTOTOKA
COOTBETCTBYET NEPEHOCY TEIIIOTHI TEIIONPOBOIHO-
CTBIO Yepe3 OAHOCIONHYIO TUIOCKYIO CTEHKY:

S
1. q =z(t2 ~t,);

2. q =—Agradt;

3. q=alt, -t,);

4 q :i(tz _tl)'
o




CTpyKTYypHBIi

ILnanupyemsie pe3yib-

3JIeMEHT OueHoYHBbIE CpeICTBA
TaTbl 00y4YeHUs
KOMIIeTEeHIIUH
5. Ilo xakoMy U3 ypaBHEHUH PacCUUTBHIBACTCS TEIUIO-
nepegava yepes CTeHKY?
1 — ﬂ“(tcl _ th )
o
2 g = tcl - tc(n+1)
P
i=1 /’Li
7 —17
3 - orcl orc2
71T s 1
o, A o,
6. YKka3arp, KaAKOMY WHTEpBAIY 3HAYCHUN KOAPPHUIIH-
€HTa A COOTBETCTBYET TEILIONPOBOAHOCTh CTAJIEH.
1. 20-50Bt/(m°C)
2. 0,07-4Bt/(m°C)
3. 0,007 - 0,07 Bt/(m °C)
7. B xakux equHUALAX U3MepseTcs Kod((HUITUESHT TeTl-
JIOTIPOBOJTHOCTHU ?
Bm
1. —
2
M
Bm
2. L
M~epao
Bm
3. —_—
M-2pao
4. Bm.
8. Koo dumuent remnonepenaun xapakTrepusyeT UH-
TEHCUBHOCTH ME€pPEIauH TeTUIOTHI:
1. OT oz1HOM cpenbl K ApYrou;
2. BHyTpu TBEpAbIX CTEHOK;
3. OT oz1HOM cpenbl K ApYrou uepes3 pa3iaennu-
TEIBHYIO CTEHKY;
4. OT XMAKOCTEHN K TBEPABIM CTEHKaM.
9. Yucno ®ypwe onpeenser:
1. PexxuM IBUKEHUS )KUJIKOCTH;
2. TepMu4ecKyr0 MacCUBHOCTD TEIT;
3. be3pa3zmepHoe Bpems Harpena;
4, dusnyueckre mapaMeTphl BEMIECTRA.
Bnanets: Hasbikamu nposenenus | Ilpumep 3adanusa na pewienue 3adayu u3 npogeccu-

aHalIM3a IIOCTaBJIEHHOU
3aJaud; HaBBIKAMH IIpO-
BEJICHUS aHalW3a IIo-
CTaBJICHHOH 3aJauu, BbI-
060opa METOIUKH pelIeHUs
MIOCTaBJICHHOW  3a/1auH;
HaBbIKAMU  MPOBEJCHUS

OHAIbHOU 001acmu:

3amaua 1. Ilnockas meyHas cTeHKa COCTOUT U3
CJI0OS OTHEMOPHOTO0 MaTepuajga TOJNIIHMHOW Si, M U
TEIUIOU30JISIIIMOHHOTO cost TonuHo Sz, M. Koad-
(GUIUEHTH! TEIJIONPOBOJHOCTH CJIOEB PAaBHBI: MEPBO-
ro A,, Br/(m K), BToporo 4,, Br/(Mm K). Temneparypa

I'a30B OMLIBAKOINHWX BHYTPCHHIOIO IOBCPXHOCTH
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CTpyKTYypHBIi
3J1eMeHT
KOMIIETEeHIIUH

ILnanupyemsie pe3yib-
TaTbl 00y4YeHUs

OueHo4YHbIE CpeCcTBA

aHaiu3a IIOCTaBJICHHOMN
3ajauu, BEIOOpa METO/IH-
KM PEIICHUs MOCTaBIICH-
HOW 33aJ]aud U PElIuTh e
Pa3HBIMH CIIOCOOAMU.

cTeHkH tr, C; K03((PUIMEHT TEIIO0T/Aa4H K BHYTPEH-
Hell creHke ¢;, B1/(M'K); or HapyxHOW CTEHKH K
BO3IYXY «,, Br/(M°K). Ilnomans cren f, m. Tem-
nepatypa BO3[yXa, OMBIBAIOIIETO HAPYXKHIOK IIO-
BEPXHOCTh CTEHKH tg, °C.

HeoOxonumo onpenenuts:

a) oOI1ee TEIIOBOE CONPOTHUBICHHE OT T'a30B U
Bo31yXy - R, O0mwuii koadduimeHT terionepenaun
K, NmiIoTHOCTH TEMJIOBOTO IMOTOKAa ( W KOJHMYECTBO
TeIoThl QQ, TepseMoe CTEHKOM IpH TpexX BapHaHTax
YKa3aHHBIX B TAOIUIE 2;

0) HaiiTu TemrepaTypsl B CThIKe cioeB tl, t2 13
JUTS TeX YK€ BapUAHTOB;

B) MIOCTPOUTH JIJIsl TPETHErO BapuaHTa Tpaduku
pacnpezeneHust TeMIepaTypsl B KoopanHaTtax t-S u t-
R; cpaBHUTH ¢ TemmepaTypamu, MOJIYYCHHBIMU aHa-
JUTAYECKUM ITyTeM ( TI0 (hopMmyTam);

T') ONpPENeIUTh CHIKEHUE MOTeph Terjia BO BTO-
POM U TPEThEM BapUAHTaX IO CPABHEHUIO C MEPBHIM
(B mpouentax). [lorepu mpu mnepBoM BapHaHTE MpPH-
auMarorcst 3a 100%;

I) pe3ynabTaThl pacyeToB MPEJCTaBUTh B BUJEC
tabiuubl 1 (Ilpwi. 1.) u coenate BBIBOABI O POJIH
TEIUIOBON M30JIALUU AJISl CHIKEHHSI TIOTeph TeIula Je-
pe3 kimaaky. BapuaHThl 3amaum JaHBl B Tadimne 2
(ITpumn. 2).

[IK-4. ['0TOBHOCTHIO HCIIOIL30BaTh OCHOBHEIC MOHATHUA, 3aKOHBI 1 MOACIIM TCPMOANHAMUKHU, XU-
MHYECKOM KHHCTHUKH, ICPCHOCA TCIIJIa U MACCEHI

3HaTh:

OcCHOBHBIE OIpeACIICHUs
M MOHATHS 0a30BLIX 3Ha-
HHH B 00JIacTH ecTe-
CTBEHHOHAYYHBIX  JHC-
[UTUIAH. dyHnameH-
TaJlbHBIE OCHOBEI €CTe-
CTBEHHOHAYYHbIX  JHC-
LIMIIJINH, OCHOBHEIE Me-
TO/ABl PEUIEHUSI TUIIOBBIX
3aJ]a4 10 M3BECTHBIM al-
rOpuTMaM M TpaBUJIaM.
OCHOBHBIE ~ 3aKOHOMEP-
HOCTH TPOIIECCOB MacCo-
nepeHoca MPUMEHUTEIb-
HO K TCEXHOJIOTHYCCKUM
mporieccaMm, OTHUCHIBATh,
paccuuThIBaTh W aHAJIU-
3UpOBATh TPOIECCHI Tie-
peHoca Temjia M Macchl,
BBIJIEIISITh (bakTopsl,
OMpEeNENAIoNIe UX WH-

Ilepeuens meopemuueckux 60npocoeé K IK3ameny:

1. TeronpoBonHoCTh. JuddepennuansHoe ypaBHe-
HUE TEIJIONPOBOAHOCTH.

2. TennonpoBOJHOCTh MpPU CTAlMOHAPHOM U HECTa-
LIHOHAPHOM pEXUME.

3. Terutonepenavya. KOHBEKTUBHBIN TEIJIO- U MAacco-
NEPEHOC IPU CBOOOHOM U BBIHYKJICHHOM T€UEHUU.
4. TunponMHAMUYECKUH WU TETUIOBOW MOTPaHUYHbBIC
CJIOH.

5. PagmanmonHBI Temio- U maccornepeHoc. OCHOB-
HBIC IIOHATHS U 3aKOHBI.

6. Buibl Ty4rCTHIX TIOTOKOB.

7. ClOXHBIHN TEII000MEH.

8. Temmorenepanus 3a c4eT CKuranus Toruua. Oc-
HOBHBIE XapaKTEPUCTUKU TOILIUBA.

9. OcHOBBI Teopuu TropeHwusl. PacueTsl MOHOTO U He-
IIOJIHOT'O TOPEHHUS TOIIJINBA.

10. YcrpoticTBa Ui C)KMTaHHUS TOIUIMBA. TerioreHe-
panus 3a c4eT IEKTPOIHEPTHUH.
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CTpyKTYypHBIi

ILnanupyemsie pe3yib-

3JIEMEHT OueHovHble cpeacTBa
TaTbl 00y4YeHUs
KOMIIETEeHIHHU
TEHCUBHOCTb.
YMmersb: OOBSICHATH TUnu4Hbie | IIpumepnoe npakmuueckoe 3ad0anue 014 IK3AMeEHA:
Mozenu 3anad B oonact | 1. [Ipu kakux 3HaueHUsX yncia bruo temno sBisercs
TeIr1I000MeHa. 00CyX- | TEepMHUYECKH TOHKUM:

natb 3¢ddexTuBHbIEe CIIO-
coOBI perieHus: mpoodsiem
TEMI000OMEHA CTPOUTH H
aHAJM3UPOBaTh MaTeMa-
THYECKUE MOJICNU Tel-
JomacconepeHoca. Pac-
no3HaBath 3(QeKTHBHOE
pemieHue oT Hedpdek-
TUBHOTO, TIPU pEIICHUH
3aa4 CJIOKHOTO TeIlIo-
oOMeHa.

1. Bi —0;
2. Bi — oo;
3. Bi <O0;

4, Bi<0,25.

2. Kakoe yncio nogo0ust ABIsieTcs OnpenensieMbIM
IPH pacueTax KOHBEKTUBHOI'O TEILIOOOMeHa?
1. Pr;

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

3. Kakum ypaBHEHUEM MOI00MS XapaKTePU3yeTCs
BBIHY)KJICHHAs1 KOHBEKIMs?

1. Nu = f(Gr,Pr);

2. Nu= f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kaxue 3HaueHus Re cooTBETCTBYIOT TypOyJIE€HTHO-
My PEXHUMY JABH)KEHUS KHUAKOCTU B TpyOax (KaHasax)

1. Re >1300 ;
2. Re <9300,
3. Re >10300 ;
4. Re > 2300 .
5. Yucno Peitnonpaca onpenensiercs mo Gpopmyne
1. Re= vd 2. Re = vd
Y7, 1%
d
3. Re=" 4 Re=2
w w

6. Kakoe 3Hauenne MOTJIONIATeIbHOM CIIOCOOHOCTH
nMeeT abCOJIFOTHO YCPHOC TECJIO:

1. A<1;
2. A=0;
3. A=1;
4, A>1

7. Kako#i U3 mpuBeACHHBIX 3aKOHOB IPUMEHSIETCS TSI
pacueToB TEIJI000MEHa U3TydeHUEM?

ot
1 =1
4 on

2 g=a(,—t )

T
3. g=&*c,(—)°

8. Kakue ra3p1 001a1ar0T N3IydaTeapHON U MOTJI0MIA-

11



CTpyKTYypHBIi

ILnanupyemsie pe3yib-

JJIeMeHT OueHo4uHbIE CpeacTBA
KOMITETeHITHH TaTbl 00y4YeHUs
TEIBHOU CIIOCOOHOCTHIO?
1. He, Ar, Ne;
2. N2, Oz, H2
3. H>O, CO2, SOz
Bnaners: Cnocobamu nemoHctpa- | Ilpumep 3adanus Ha pewieHue 3aoau u3 npogheccu-
UMW  YMEHHUS  BIAJCTh | OHAbHOU 0O1acmu:
cobopom uH(pOopMaIun 3anmava 2. B meub ¢ mOCTOSIHHON TemrepaTypon
UL TEIUIOTeXHUYecKuX | 13, °C, momemaercs CTaTbHOU IHIUHIP THAMETPOM
pacuéroB.  Crnocobamu D, m. HauanbHas Temneparypa meTajga COCTaBIISIET

cobopa u aHanuza uHOOP-
Maluu O TEmI000MEeH-
HBIX Mpolleccax KOHBEK-
LHUEH, H3IYy4CHUEM H
TEIUIONPOBOTHOCTHIO.

Meronamu pacuera mpo-
I[IECCOB  KOHBEKTHUBHOTO
TEIUIO- U MacCoIepeHoca,
nepenavyy Terja u3myde-
HHEM H MOJIEKYJISIPHOMI
TEIJIONPOBOTHOCTHIO.

trad, °C KoahpuiueHT TerionpoBoTHOCTH CTAIH Acr,
Br/(m tpan); Ttemmoemkocth Cer, KJDK/(KT Tpam),
IUIOTHOCTB PCT, Kr/M°. Ko pHUIHMEeHT TerooTaun ot
MEYHBIX Ta30B o OmnpenenuTh BpeMs Harpepa T, 0
MOMEHTa JOCTI)KEHUS TeMmmepaTyphl  thos, OC
.TeMIICpaTypy HEHTPA tuenr B MOMEHT BBIJIAYH METaJlJIa
u3 neun. Temnmodusuyeckue mapamerpbl CTallu: KO-
3G (PUIMEHT TEIIONMPOBOAHOCTH Acr, TEIUIOEMKOCTH
Ccr, MIOTHOCTD Per, CYUTATh HE3ABUCAIIUMHU OT TEM-
nepaTypel.

Paccunrare TeMmiepaTypHOe I0OJI€ HEOTrpaHU-
YCHHOTO IIWIMHApA I 3HA4eHUU paguyca r=r0) r=

1 2
ror==r

3, 3 =Rmo ¢dopMysiaM U CpaBHUTH C pac-
CUMTAHHBIMHU Orop, Oyenr, tuenr M0 nuarpammam /[.B.
bynpuna. Bapuantsl mpencrtaBieHsl B Tabnuie 3.
(ITpumn. 3).

[Tpunoxenue 1

Bapuantsl 3agaun

Temmnepartypa, °C

t f1 o 3 te

be3 TennoBoii M30IAIMHU

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATYPHI OJTYyYEHHBIE

AHAJIUTUYCCKU

rpaduyecku

C Ter10BON U30IALIUEH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATYPHI OJTYyYEHHBIE

AHAJIUTHYCCKHU

rpaduyecku

C yABOEHHOM TEIJIOBOIN M30JISIIIUEN

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATYPHI OJTYYEHHBIE

AHAJIUTHYCCKHU

rpaduvecKu
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4 | CHMKeHHE NOTEPH TEIUIOTHI IO CpaB-
HEHMIO:

C IICPBBIM BAPHAHTOM

C BTOPBIM BApUAHTOM

C TPCTUM BApHUAHTOM

[Tpunoxxenue 2

Ne

Jlannbie ycinoBus 3agauun Nel

BapHMaHTa St S2 A A, b, b, o1, 02, f
M M Bt/MK | Bt/MK °C °C Br/M°K | Bt/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
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 1,4 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 1,1 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 1,1 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 1,1 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 1,1 0,1 800 5 100 20 18
[Ipunoxenue 3
No taq) D [ Acr Cer Per o tros
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
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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

6) HOpﬂ}IOK MpOBEACHUSA l'[pOMe)KyTO‘IHOﬁ aTTeCTalui, NMoKa3aTe/im 1 KpUTEPUU oue-
HUBaHU1.

,Z[JISI IMOJIYYCHHUA 3K3aMCHA MO0 JUCHUIINIMHC CTYACHT JOJIKCH IIOKa3aTh CICAYIOMUC 3HAHUA,
YMCHHUA W HAaBBIKK 110 HMCIIOJB30BAHHUIO M BHECAPCHHIO PE3YJILTATOB O6p330BaTeHBHOﬁ JCATCIIbHO-
CTH.

— Ha OLICHKY «OTJIUYHO»:

CTYI[CHT JOJDKCH IIOKa3aTb YPOBCHb 3HAHWI HE TOJIBKO Ha YPOBHEC BOCIIPOU3BCACHUSA U 005-
SICHCHUA I/IHCI)OpMaI_[I/II/I, HO W MHTCJUICKTYAJIbHBIC HABBIKU PCIICHU HpOGJ’ICM U 3a4a4, HaXOXIACHHUA
YHUKAJIBbHBIX OTBETOB K HpO6JI€MaM, OLCHKHU U BBIHCCCHUA KPUTHUYCCKUX CY)KHGHHﬁ; CTYACHT HO0JI-
JKCH IIPCAOCTAaBUTh BBIIOJHCHHOC 3a/IaHHNEC, B KOTOPOM ObUIH OBl OTPaAXCHDBI HpO6J’I€MLI, Kacaromue-
Cs BCEX aCIICKTOB H3yqaeMOﬁ JUCHUITIIINHBI.

— Ha OLCHKY «X0pPOoLI0».

CTYZICHT BJIagceCT TepMHHOHOFHeﬁ HByIIaeMOfI AUCHUIIIMHBL, CTYACHT MOKCT IMOKAa3aTh 3HA-
HUsI Ha YPOBHC BOCIIPOU3BCIACHUA U 00BsACHEHUS I/IH(1)OpMaI_II/II/I H3y‘~IaeM0ﬁ JUCHUITIIIMHBI; MOXCT
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3aaa4.

— Ha OLCHKY «YAO0OBJIETBOPHUTEIBbHO:

CTYZICHT BJIagccT TepMHHOHOFHeﬁ HByIIaeMOfI AUCHUIIIIMHBL, CTYACHT MOKCT IMOKAa3aTh 3HA-
HUs Ha YPOBHC BOCIIPOU3BCACHUSA U O0OBSICHEHHS HH(bOpMaHHH H3y‘laeM0ﬁ JUCHUIIIIMHBI; HC MOXXCT
IMMOKa3aTb MHTCJJICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3aaa4.

— Ha OLICHKY «HEYAOBJIECTBOPHUTECIAbHO).

CTYHGHT BJIaACCT TepMI/IHOJ'IOFI/ICI\/'I HsyqaeMoﬁ JAUCHOUIIIMHBI, CTYACHT HE MOXKCT IOKAa3aTb
3HAHUSA Ha YPOBHC BOCHPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaI_[I/II/I H3y‘{aeMOI>’I JUCHUIIIINHBI; HC
MOJXKCET IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKKW PCIICHUA MMPOCTHIX 3aaa4d.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecieYeHHue TUCIHUIINHBI

a) OcHoBHas JqUTEpaTypa:

1. d3to3ep, B.A. TennoTexHuka u TemoBas paborta neveid [ DIeKTpOHHBIH pecypc]: yuedHoe
nocobue / B.A. JI3t03ep. Cankt-IlerepOypr: Jlans. 2017. 384 c.
https://e.lanbook.com/reader/book/93750/#1

2. Kpyrios I'.A. TermnorexHuka: [DaeKkTpoHHBIA pecypc]: yueOHoe nmocodue. CIIO.: JlaHs.
2010. 208 c. https://e.lanbook.com/reader/book/3900/#1

0) MOMOJIHUTEIbHAS JIUTepaTypa:

1. JIucuenko, B.I'., lllemokos, S1.M., Jlageirnues, M.I'. TormBo. PanmonanbsHOe CXKUTaHUE,
yIpaBJIeHUE M TeXHoJormdeckoe ucrnonb3oBanue: CrnpaBouynuk [Tekcr] / B.I'. Jlucuenko, .M.
[lemokoB, M.I". Jlageiruues. M.: Termmorexuuk. 2003. 604 c.

2. Kynunos, A.A. I'unporazoannamuka: YuebHoe nmocobue [InaeKTpoHHBI pecype] / A.A.
Kymunos. M.: UTH®PA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

3. KynunoB, A.A. TemiomaccoooMen: YueOHoe mocobue [DiekTpoHHbId pecype] / A.A.
Kymunos. M.: HUI] UH®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

4. bproxanos, O.H. Illepuenko, C.H. Termomaccooomen: Yuebnuk [Tekcer] / O.H. Bproxa-
HoB, C.H. llleBuenko. M.: HUL] Uudpa-M. 2012. 464 c.
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http://znanium.com/catalog/product/918073
http://znanium.com/catalog/product/463148

http://znanium.com/catalog/product/258657.
5. Marseesa, I'.H., Taprakosckuii, 0.1, Cennukun, b.K. DxcrnepumenTansHoe ucciaeaoBa-

HHUE TPOIECCOB TemtooOMeHa: yuebnoe mocobue [Tekcr] / I'.H. Marseesa, FO.11 TaprakoBckwii,
b.K. Cennukun. Maraurtoropck: ®I'bOY BIIO «MI'TVY». 2011. 76 c.

B) METOAUYECCKHUE YKA3aHUS:

1. MarBeeBa, I'.H. Ilepenava TerioTel 4epe3 CTEHKY MPU CTAIIMOHAPHOM TEIJIOBOM pekuMe (J1ab.
pabota Nel) [Tekcr]: MeToa. ykazaHus K BBIOJHEHUIO J1a0b. padotsl / I'.H. MaTBeeBa - Maruuro-
ropck: M3n-Bo Marnutoropck. roc. Texs. yu-ta um. I.J11.Hocosa, 2015. - 12 c.

2. Marseea, I'.H. HarpeB MaccuBHBIX Ten npu rpaHudHbIX yciaoBusx I ponxa (;1ab. pabora Ne3)
[Tekct]: MeTon. yka3anus K BhITOTHEHHIO J1a0. padotel / I.H. MarBeeBa - MaruuTtoropck: U3mn-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. 11 c.

4. Matseesa, [".H. HccrnenoBanne KOHBEKTUBHOTO TEIJIOOOMEHA MPH BBHIHYKJIEHHOM IPOIOJIEHOM
0o0TeKaHWU TUIACTUHBI TMOTOKOM Bo3ayxa (;1alb. pabota Ne9) [Tekcr]: Meroa. ykazaHHS K
BEITIONTHEeHMIO J1a0. padotel / [.H. MarBeeBa - Marautoropck: M3a-Bo MarHUTOTOpCK. roc. TEXH.
yH-ta um. .. Hocosa, 2015. -9 c.

5. MartseeBa, ['.H. TemnoBoit pacuer TerumooomMeHHuka [TekcT]: MeTon. yka3aHus yKa3aHUsS IO
Kypc. npoektupoBanuio u PI'P / I.H. MatseeBa, T.I1. CemenoBa — Maruurtoropck: M3a-so Maruu-
TOropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2016. - 51 c.

6. TuxonoB A.B., CokomoBa M.C. H3ydeHune CBOHCTB CBOOOIHBIX (HEOTPAHHMUYCHHBIX)
TypOyJIEHTHBIX CTpYi. - Marauroropck: U3n-Bo Marauroropck. roc. TexH. yH-ta uMm. I.11. Hocoga,
2017.-10c.

7. TuxonoB A.B., CoxonoBa M.C. HccnegoBanue 3aKOHOMEpHOCTEH CTpyiHOro mnpubopa. -
Marnuroropck: M3a-so Marauroropck. roc. Texs. yu-ta uM. .. Hocona, 2017. - 10 c.

8. TuxonoB A.B., CokonoBa M.C. IlpakTtuuyeckoe mnpuMeHeHUE YypaBHEHUs bepHymiu. -
Marnutoropck: U3n-so Marauroropck. roc. Texs. yH-ta uM. I'.11. Hocona, 2017. - 10 c.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcesl

1. HanmonaneHas nHpopMalmoHHO-aHAIUTHYECKasi cuctemMa — Poccuiickuil MHAEKC Hayd-
Horo nutupoBanus (PUHILI). — URL: https://elibrary.ru/project_risc.asp.

2. Tlomckomas cucrema Axamemus Google (Google Scholar). - URL:
https://scholar.google.ru/.

3. Uadopmannonnas cucrema - EquHOoe OKHO JocTyna K MH()OPMAIMOHHBIM pecypcaM. —
URL.: http://window.edu.ru/.

4. @®enepalibHOE TOCYAapCTBEHHOE OIO/PKETHOE yupexjeHue «PenepanbHbIi HHCTUTYT
HPOMBIIUIEHHON cOOCTBEHHOCTHY. — Pexknm noctymna: http://wwwl.fips.ru/.

Haumenosanue 110 Ne moroBopa CpoKk JeiicTBUS JIMIICH3UH

CrannmapTHbie

Microsoft Windows 7 J-757-17 ot 27.06.2017 27.07.2018
J-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 Beccpouno

FAR Manager CBo0Oo1HO 0eccpouHo
pacnpocTpaHsieMoe

7Zip CBo0Oo1HO 0eccpouHo
pacnpocTpaHsIeMoe

9. MaTtepuajibHO-TeXHUYECKOe olecnedeHne JUCHUNINHBI (MOIYJIs1)
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http://znanium.com/catalog/product/258657
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

Twum u Ha3BaHUE AyJAUTOPHUHA

OcHareHue ayiuTopuu

VYyeOHbIC ayIUTOPUU IJIS
MIPOBEACHUS 3aHITHH JICKIIH-
OHHOI'O TUIIA

MynbsTUMeIUHbIE CPEACTBA XpPaHEHUs, Iepeaadu U MpecTaB-
neHust “HpopMaluu

VY4eOHble ayAUTOpUHN IS
MIPOBEICHUS J1AOOPATOPHBIX
3aHSATHUH, TPYIIIOBBIX U UH-
JIMBUIYaJIbHBIX KOHCYIIbTa-
U, TEKYIIETO KOHTPOJIS U
IPOMEXXYTOUYHOHU aTTecTaluu

Jocka, MyJIbTUMEIUUHBIA TPOIKTOP, IKPAH

VY4eOHble ayAUTOpUHN IS
BBITIOJTHEHUS KyPCOBOTO
MIPOSKTUPOBAHMSI, TOMETIIE-
HHUS JJIs1 CAMOCTOSITENIbHOM
paboThI 0OyJAOIIUXCS

[TepconanbHBIe KOMITBIOTEPHI ¢ TakeToM MS Office, BeIX00M B
WNHTepHET U ¢ 10CTYIOB B 3JIETKPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCUTETA
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