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JIuer akTyaau3anun padoyeii nporpaMmal

PaGouast mporpamMma IepecMOTpena, 00CyK/IeHa ¥ 0n00peHa [l pealu3alii B 2020 - 2021
y4eGHOM TOAy Ha 3aceNlaHiH Kaheaph! TemmoTexXHUIgEKUX U 7!:premqecmx CHCTEM
0

r. Ne 1
E.B. Aranutos

ITportokon ot 1 ceyfrsabps 20

PaGouast mporpamMma [epecMoTpena, 00CyK/IeHa U ono6éna st peamuzanuu B 2021 - 2022
yueGHOM rofy Ha 3acejanuu Kapenpsl TermIoTeXHUYECKHX 1 SHEPreTHIECKIX CHCTEM

ITpoToxon oT ___ 2000 Now e
3as. kabenpoit E.B. AranuToB
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[Tporokom oT ___ 200 T No
3aB. kadenpoii E.B. AranuToB

PaGouasi IporpaMma NepecMoTpera, o0Cy K/IeHa i 0100peHa /I pealn3alun B 2023 - 2024
yueGHOM rofy Ha 3acenanuy Kapeapsl TerioTeXHHHeCKUX U SHEPreTHIeCKUX CHCTEM

[TpoTokoi OT __ 205k Now -
3as. kadenpoi E.B. AranuToB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoenus: quctuiiniel «Temnopusnkay spiseTcs n3yuyeHue (GyHaaMeHTalIbHbIX
3aKOHOB MEPEHOCA TETUIOTHI, COBPEMEHHOM TEOpUHU TEII000MeHa U IPUMEHEHUE UX B TETLIOBBIX
pacueTax HarpeBa M OXJXKIEHHUS TeN pa3indHoOi (OpMbBI ¢ Pa3IUYHBIMU TEILIOPUINYECKUMHU
cBoiicTBamu; (POPMUPOBAHUE Y CTYJACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUA ¥ YMEHUH, HABBIKOB
UX IPUMEHEHUs B TPO(heCCHOHATILHOM AeATeIbHOCTH MPH PeIlieHus MPOPeCcCOHAIBHBIX 3a/ay.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctumumza Terutogusuka BXoAUT B 0a30BYI0 4acTh Y4€OHOTO TIaHa 00pa30BaTeIbHOM

MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

duznka

WNudopmaruka

I'mpporasonnHamuka

TexHonorusa npon3BoacTBa

TexHosornueckue npoueccs 1 000py0BaHKUE MPEANPUATHI TOPHO-METAITYPrUU€CKOr0

KOMILJICKCa

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOUMBI ISl U3yUCHUS TUCIUTLTH/TIPAKTHK:

HanexxHoCcTh TEXHUYECKUX CUCTEM U TEXHOT'€HHBIN PUCK

Opranu3anus 1 ynpanjieHue 0€30MacHOCThIO JKU3HEIEeATEIbHOCTH

DKoJoru4eckre npooieMbl IPOMBIIIEHHBIX 30H

DKO0JI0TUs TPOMBILUIEHHBIX PETMOHOB

be3onacHOCTh B Upe3BbIUANHBIX CUTYALUIX

[lepepaboTka 1 yTunu3anus OTX040B IPOU3BOJICTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbraTe ocBoenus nucuuminHbl (Monyis) «Terodusukay oOydaronuics 10KeH
001aaTh CIeAyIOIUMU KOMIETEHIMSMMU:

CrpyKTypHBII
JIEMEHT

KOMIICTCHIIM

[Tnanupyemsble pe3ynbTaThl 00y4eHUs

OIIK-1 TOTOBHOCTBIO MCIIONIb30BaTh (PyHAaMEHTaIbHbIE OOLIEMHKEHEPHbBIE 3HAHUS

3HaTh

0a30BEIC 3HaHUA B 00J1aCTH €CTCCTBCHHOHAYUYHBIX JUCHUIIJINH; OCHOBHBIC
HpO6JICMLI C€CTCCTBCHHOHAYYHBIX JUCHUIIJIMH; OCHOBHBIC MCTOAbI PCIICHUA
HpO6J’I€M C€CTCCTBECHHOHAYYHBIX JUCIUITINH.

YmMmern

BbIOpAaTh METOAMKH 0a30BHIX 3HAHUH B 00J1aCTH €CTECTBEHHOHAYUHBIX
JTUCIUIUIMH; TPAMOTHO MOCTaBUTh 3ajauy, 0100paTh METOIUKY
WCCIIEIOBAHMS U PELICHHUS TIOCTaBIEHHON MPOOIeMbl; IPaMOTHO MOCTABUTh
3aja4y, Nogo0paTh METOIUKY MCCIIEIOBAHUS U PELLIEHUS TTOCTaBJICHHON
poOJIEMBI M PELIUTh €€ pa3HbIMU CIIOCOOAMHU.

Bnaners

HaBbBIKaMU IMTPOBECACHHU A aHAIN3a IOCTaBJICHHON 3aJla4yi, HaBbIKaMH
MIPOBEICHUS aHAIN3a MMOCTABIEHHOM 3a/1a4M, BHIOOPA METOIUKH PEIICHHUS
OCTaBJIICH-HOU 3aaa4M,; HaBbIKaMU IIPOBCACHHA aHAIN3a IIOCTaBJICHHON
3aJ1a4M, BEIOOpPA METOIMKH PELICHUS TOCTABJIEHHON 3a/1a4M U PELINTH €€
pPa3HBIMHU CITIOCOOAMH.




IIK-4 TOTOBHOCTBIO HCITOJIB30BAaTh OCHOBHEIC IMMOHATHS, 3aKOHBI 1 MOJCTIN TCPMOJUHAMUKH,
XHUMHYECKOM KHHCTUKHU, ICPCHOCA TCIJIa U MACChI

3HaTh

OCHOBHBIC OIIPCACIICHUA U ITOHATHA 0a30BBIX 3HAHUH B 00J1aCTH
CCTCCTBCHHO-HAYYHbIX TUCHHUILIINH. q)yHI[aMeHTaJIBHHG OCHOBBI
€CTCCTBECHHOHAYYHBIX JUCHUIIIMH, OCHOBHBIC METOAbLI PCIICHHA TUIIOBBIX
3aa4 110 U3BCCTHBIM AJITOPUTMaM U IIpaBUJIaM. OCHOBHEIE 3aKOHOMCPHOCTHU
IIpOoLECCOB MACCOMEPEHOCA IPUMCHHUTCIIBHO K TCXHOJIOT'HYCCKUM
nponeccaM, OIMChIBATh, PACCUUTBIBATh U aHAJIU3UPOBATH ITPOLICCChI
IIEepe€HOCa TCIJIa U MACCHhI, BBIACIIATD (baKTOpBI, OIIPEACTIAIOIHNE UX
MHTCHCUBHOCTD.

YMeTs

OOBSCHITh TUITMYHBIC MOJICNIM 33724 B 00JIACTH TEIIOOOMEHA. 00CYXKIaTh
3¢ heKTHBHBIC CTIOCOOBI pElICHHS TPOOJIEM TEIII000MeHa CTPOUTH U
aHAJIM3UPOBATh MATEMATHYCCKUE MOJICIIH TEIUIOMACCOIIEPeHOCa.
PacnioznaBats 3¢ dexruBHOE pemenne ot Hed(hHEeKTUBHOTO, IPU PELICHUN
3a7a4 CJIOXKHOI'O TEIIOOOMEHA.

Bnanetrs

crocob6aMu JeMOHCTPALMKU YMEHHUSI BIIaZIeTh cCOOpOM MH(OpMAIHK IS
TEIUIOTEXHUYEeCKUX pacuéroB. Criocobamu cOopa v aHanu3a HHPOpMAIIH O
TEIJI0-0OMEHHBIX MPOIIECCaX KOHBEKIIUEH, U3TYUCHUEM H
TEIUIONPOBOAHOCTHIO. MeToiamMu pacueTra npoleccoB KOHBEKTUBHOTO
TEIJI0- U MacCONEPEeHOca, epeIauu Teria N3y4eHUEeM U MOJIEKYJISIPHON
TEIUIONPOBOAHOCTBIO.




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUILUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

YUCJIC:

— KOHTaKkTHas padota — 54,15 akan. 4acos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 3,15 akaz. gacos

— caMocTosiTenbHas pabora — 18,15 akan. gacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast s
o | KoHTaKTHas pabora E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 © | caMOCTOSITENbHOU | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 £ m .. | xommeTeHMK
@) g £ paboThI TIPOMEKYTOYHOM
mab. [ mpakt. | 3o aTTecTalyy
Jlek. s < 11
3aH. 3aH. | U &
1. Paznen 1. TTonsrue
TeTIoNepeaadn
CamocrosTenpHOe
1.1 TepmonuHamuka u u3y4yeHue yueOHoi
MeXaHuKa ra3os. JUTEPATYPHI;
OcCHOBHEIE CBCICHUS. IIOAroTOBKaA K
DHTANBNUA TEIUIOTA. nabopaTopHOH .
’ 4 4 2 2 partop Koncnexr nexuuii. | [IK-4, OITK-1
OcHOBHBIE ypaBHEHHUS paborte.
TeueHns: raza. OCHOBHBIE IpopaboTka
CBCIACHUA us3 MEXaHUKHU COOTBETCTBYIOIIIN
ra3os. X BOIIPOCOB
pazzena 6.
1.2 Pexumbl JBWXKEHUS
xkugkocTu. Mcreuenune rasa
CamocrosTenpHOE
4yepes OTBEPCTHSI. o
u3ydyeHue yueOHoi
VYpaBHeHue Bbepnymnu. HTEDATVDRL:
CrpyiiHOe JABHXCHHE Tra3a. noargToZEa;
Tero- u MaccomnepeHoc. HaBOPATODHOG
SBnenus, 3aKOHBI ul 4 4 421 | 221 4 pg 60Tep Koncnekr nexnuii. | [TK-4, OTIK-1
ABHEHUS nepeHoca )
P p [IpopaboTka
BEIIIECTBA, Teria u
I p— COOTBETCTBYIOIIU
' X BOIIPOCOB
TEIUIONPOBOTHOCTD, aszlgia 6
KOHBEKIIHS, U3ITy4eHUe, p ’
mudhysus.
CamocTosiTensHOe
1.3 TemionpoBOIHOCTb. n3ydeHue yaeOHon
JuddepenunansHoe JUTEPATYPBI,
ypaBHEHHE MOJrOTOBKA K
TEIUIOTPOBOTHOCTH. nabopatopHoi .
POBOA 2 | 4om | 321 | 4 Patop Koncnexr nexuuit. | ITK-4, OTTK-1
TermonpoBoAHOCTE  TIPH paborte.
CTallMOHAPHOM u [TpopaboTka
HECTAMOHAPHOM PEKHME. COOTBETCTBYIOLIH
Tenmonepenaua X BOIIPOCOB
pazzena 6.




1.4 KOHBEKTHBHBIH TEIIO-

M MacCOmepeHOC  TpH CaMoCTOsATENBHOE
cBOOOTHOM u H3yueHHe y4eOHOn
BBIHY)KJICHHOM  TCYCHHHU. JIUTEPATYPHI,
lMunponuaamuyaeckuit u TIOATOTOBKA K
TEIIOBOI MOTPaHUYHbBIC J1a0opaTOPHOM .
P N 2 5 421 | 4,15 patop Komncnexr nexnuii. | [1K-4, OIIK-1
CJIOH. PanuanmonHbrit paborte.
TEMIO- ¥ MAacCOMEepPeHOC. ITpopaboTka
OCHOBHBIE  TIOHATHS | COOTBETCTBYIOIIN
3a-KOHBI. BHBI JTyYHCTHIX X BOIIPOCOB
MTOTOKOB. CoxHBII paznena 6.
TEII000MEH.
HUroro no pazaeny 12 | 17/41 | 11/61 | 14,15
2. Paznen 2. Temnoreneparus
CaMocCTOsATENBHOE
H3yueHHe y4eOHOU
JIUTEPATYPHL;
2.1 TemnoreHepanus 3a PATyPE,
IOJATOTOBKA K
CYET CKHTAHHUS TOIUIMBA. HABOPATODHOI
OCHOBHEBIE 3 221 2 E6OTS Komncnexr nexuuii. | ITK-4, OITK-1
XapaKTepUCTUKN TOIUIMBA. P )
IMpopaboTka
OCHOBBI TEOPUH TOPEHHUSI.
COOTBETCTBYIOIIH
X BOIIPOCOB
paszena 6.
CaMOCTOSTENbHOE
u3ydeHue yueOHoi
2.2 Pacyersl TOJHOTO W JUTEPATYPHI,
HEIOJIHOIO TOpeHHUs IIOJIFOTOBKA K
TOIUIMBA. YCTpOMCTBa s J1a60paToOpPHOM .
p A 2 4 2 parop Koncnexr nexuuii. | [IK-4, OITK-1
CKUT'aHUS TOTLIHBA. paborte.
TemsoreHepamuss 3a cYer ITpopaboTka
AIIEKTPOIHEPTUH. COOTBETCTBYIOIIH
X BOIIPOCOB
pasnena 6.
HWroro no pazneny 5 6/21 4
Hroro 3a cemectp 17 | 17/41 | 17/8U 18,15 SK3aMeH
Hroro no aucnumninuae 17 | 17/41 | 17/8U | 18,15 SK3aMeH I1K-4,0TIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus npelycMOTPEHHbBIX BUAOB y4eOHONH pabOThl MPU M3YYEHUU IUCLUIIIMHbBI
«Tennodusukay B KauecTBE 00pa30BaTENbHBIX TEXHOJIOIMIA UCIOIB3YIOTCS KaK TPAAULIMOHHBIC,
TaK U MOAYJIbHO-KOMIIETEHTHOCTHbIE TexHosoruu. Ilepenadya HEOOXOIUMBIX TEOPETHUECKUX
3HaHUH © (QOpMHpOBaHHE TMPEICTABICHUH 1O Kypcy NPOHCXOOUT C MPUMEHECHHEM
MYJIbTUMEAMMHOr0 000pynoBaHUsA. JIEKIMOHHBIA MaTepuan 3aKperuisieTcsi Ha NpPaKTUYECKUX
paboTax, e NpUMEHSIETCS COBMECTHAs AEATEIbHOCTh CTYJIEHTOB B IPYIINE, HAIIpaBJI€HHAs Ha
peuieHre OOLIEH 3ajauu MyTeM CJIOXKEHUS pe3yJbTaToB WHAMBHIYaIbHOH paOOThI 4JICHOB
rpynmbl. s pa3BUTHS U COBEPIICHCTBOBAHMS KOMMYHUKAaTHBHBIX CIOCOOHOCTEH CTYJEHTOB
OpPraHu3yIOTCA NPAKTUYECKHUE 3aHATUA B BMJE JUCKYCCHM, aHaiaM3a peajbHbIX MPOOJIEMHBIX
CUTyalluid ¥ MEXIUCIMIUIMHAPHBIX CBA3CH M3 pa3jIMyHBbIX 00JacTell B KOHTEKCTE perraeMoit
3agaun. CamocTosTenbHass paboTa CTUMYJIMPYET CTYAEHTOB K CaMOCTOSITEIbHOM IpopaboTKe
TEM B IIDOLIECCE NONTOTOBKU KOHcnekToB 1 WII3.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B npuiaoxenun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Cemenos, 1O. I1. OcHoBbI TemomaccooOMeHa : yued. mocobue / FO.IT. CemeHOB. —
Mo-ckBa : MUH®PA-M, 2019. — 246 c. — (Bseicmiee oOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcrt : anexkTpoHHbId. — Pesxxum goctyna: https://znanium.com/catalog/product/945242

2. llgetkoB, ®@.®. TemmomaccooOMeH [DIEKTPOHHBIH pecypc]: yueOHHUK it By30B /
[[Ber-koB ®.®. - M. : MWparensckuidi jgom MOU, 2017. Pexum mgocryma:
http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) lonotHuTEIBHAS TUTEPaTypa:

1. Mupam, A.O. TexHuueckas TepMoJrHaMuKa. teriomaccooomer / A.O. Mupawm, B.A.
ITaBmenko - M. : UzgarensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr :
anek-TpoHubii  //  DBC  "Koucymerant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexxum goctymna : 1Mo momucKe.

2. Munko, K.b. Uucnennoe pemenue 3afgady THAPOJMHAMMKHM U TeIJIOMaccooOMeHa :
yue6-noe mocoodue / K.b. Munko, I'.T". fIupkos. - M. : MDOU, 2020. - ISBN 978-5-383-01425-7 -
Texct : oanektponnsii // DBC "Koncymbrant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html Pexxum goctyma : 1mo momucke.

3. Kymunos, A. A. TerutomaccooOomeH : yueOHoe mocobue / A. A. Kyannos. - Mocksa :
NH®PA-M, 2020. - 375 c. - (Beicmee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-011093-6.
- Tekcr : anmekrponnwii. - URL: https://znanium.com/catalog/product/1046937 — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

4. Teruonepenaya : yae6Hoe nmocodue : B 2 4. U. 1. OcHoBHI Teopuu Terutonepenayn / B.
C. Yepenamnuenko, B. A. Cununb, A. U. Amudepor, 0. U. Ilapos ; mox pen. B. C.
Yepenunuenko. — MockBa | UHOPA-M, 2020. — 221 c. — (Bricmiee obOpaszoBaHue:
bakamaBpmar). - ISBN 978-5-16-014715-4. - Tekcr : onektponHsid. - URL:
https://znanium.com/catalog/product/1001086 — Pe->xum qocTyma: mo HomucKe.

B) MeTonuyeckue ykazaHus:
1. Martseesa, I'. H. DxcniepuMeHTalIbHOE HCCIIETOBAaHUE IPOLIECCOB



TerioooMeHa : yueonoe nmocobue / I'. H. Marseesa, 0. U. Taprakosckuii, b. K. CeHnukuH. - 2-¢
u3., moarot. mo med. u3n. 2008 r. - Marautoropck : MI'TY, 2011. - 1 a5ekTpoH. ONT. JUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true . - MakpooObeKT. - TeKCT : NeKTPOHHBIH. - CBEJICHUS JJOCTYITHBI TAKXKE
Ha CD-ROM.

2. Aranutos, E.b. 'maporazonunamuka: yueonoe nocodue s By3os] / E.b. Aranuros,
M.C. CoxonoBa. — Maruautoropck: MI'TY um. I'. WM. HocoBa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1510-7. - 3ar. c TUTYIL. JKpaHa. - URL:
https://maatu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcataloques/1/1530

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HawnmenoBanue o
1o Ne norosopa Cpox aeicTBus JIULIEH3UN

MS Office 2007 |y, 135 1 17.09.2007 Gecepoumo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager CBOOOJTHO 0ecCpovHO
Linux Calculate |cBoGomHO 0eccpoUYHO
Adobe Reader CcBOOOIHO 0eccpodHO
MS Windows 10
Professional (s |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HazBanue kypca Ccpuika

OnexkTpoHHas 0a3a NEPUOTUYECKUX W3/IaHUM
East View Information Services, OO0 «MBHUC»
HammonansHast
uHpopMmaMonHo-aHanuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHJIEKC HAYYHOI'O ITMTHPOBAHUS
IMTouckoBas cuctema Axanemus Google (Google
Scholar)
Nndopmannonnas cucrtema - EnnHoe OKHO
J0CcTyna K MH(QOpPMaIMOHHBIM pecypcam
denepanbHOe TOCYAAPCTBEHHOE OIO/KETHOE
yUpeKICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynapctBeHHass OuOIuOTEKA.

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Karanoru

I7IeKTpOHHbIC pecypent Oubmmotern MITY i |y //magty ru:8085/marcweb2/Default.asp
I".'. HocoBa

MexayHapoaHas HAYKOMETpHYECKAs

pebepaTrBHas U nojHOTEKCTOBas Gasa manubix |http://webofscience.com
Hayunblx n3gaanii «Web of sciencey
MexnyHaponHas pedepaTtuBHas u
MOJTHOTEKCTOBAsl _ CIpaBOYHas 0a3a  JIAHHBIX
MexayHaponHas ~ 0a3a  MOJHOTEKCTOBBIX
XypHaiaoB Springer Journals

http://scopus.com

http://link.springer.com/




MexnayHapoaHas — KOJUICKITUS
HAayYHBIX  MPOTOKOJIOB  TIO
MexnyHapoaHas 0a3a HaAyIHBIX
MaTepHuasioB B obsactu
MexayHapoaHas Oa3za
CIPAaBOYHBIX HW3JIAaHUH IO BCEM
MexayHnapoanas pedepaTuBHas
0a3a JIAaHHBIX II0 YHCTOH U
Mexaynaponnast peepaTuBHas
U nojHoTekcToBas crpasounas|https://www.nature.com/siteindex
0a3a TaHHBIX HAYYHBIX M3IAHHMA
ApxXxuB Hay4yHBIX JKYPHAJIOB
«HanmoHaIbHBIN https://archive.neicon.ru/xmlui/
9JCKTPOHHO-UH(MOPMAIIMOHHBIH
Wudopmanmonnas cucrema -
HopmaTtuBHBIC TIPaBOBBIE aKTHI,
OpTraHU3aIMOHHO-PACTIOPSAUTEI
bHBIE JIOKYMEHTHI,
HOPMATUBHEIC M METOUYCCKHC

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

MarepuanbHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VY4eOHble ayUTOPUH [T IPOBEACHHS 3aHATHIA JIEKITHOHHOTO THTIA!

- MyJIbTUMEIMAHBIC CPEIICTBA XPAHCHUS, TIEPEIauu U MPEICTABICHHUS HHPOPMAITUH.

VY4eOHblE ayIWTOPUHM Ui TPOBEACHUS TNPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOYHOW aTTECTAIMU: - JIOCKa,
MeEJL.

VY4eOHble ayJUTOPUH IS CAMOCTOSITEIbHON paboThl 00yJarOIUXCS:

- TepcoHanbHble KoMmIbioTepbl ¢ maketom MS Office, Beixomom B HHTepHET M C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CpEly YHUBEPCUTETA.

[lomemenne Ui  XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
000pyIOBaHUS:

- CTEJIIaXH, CeUPBbI A1 XpaHeHHs yueOHOro 000py10BaHuUs, MHCTPYMEHTHI JUIsl pEMOHTA
71a00paTOpPHOTO 00OPYIOBAHUS.



IMpuioxenue 1

O1neHouHbIE Cpe€ACTBA IJIA TEKYIIECTr0 KOHTPOJIA YCII€BAECMOCTH, l'lpOMe?KyTO‘IHOﬁ aTTeCTallu| 110
HTOraM OCBOCHHMA NTUCIHUIIMHBI

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH NIE€YHBIX I'a30B.
. CBOOOIHBIE W YaCTHUYHO OTpaHUYCHHBbIC CTPYHHBIC TEUCHUSL.
. OrpaHn4eHHbIe CTpYiHbIE TeUeHHUA. MIHXKEKTOp U HKEKTOP.
. IloTepu 3Hepruy Npu IBMKEHUH I'a30B.
. Bugpl nepenoca ternotsl. OCHOBHBIE TOHATHUS U ONPEACTICHUS.
. Auddepennuansaoe ypaBHEHHE TEIUIONPOBOAHOCTH. | paHUYHBIC YCIOBUSL.
. KoappurmmenT rermmonpoBogHOCTH cTael 1 (haKTOPBI, BIUAIONMINE Ha HETO.
. CranmoHapHas 1 HeCTallMOHAapHAs! TEIIONPOBOIHOCTh
. KonBekTnBHBIH TemnooOMeH npu cBOOOJHOM U BBIHYKAESHHOM JIBUKEHUH T'a30B.
10. KpurepuansHble ypaBHEHHS KOHBEKTHBHOTO TEIUIOOOMEHA.
11. TermmoobMeH n3y4eHreM. BUabl TyduCThIX TOTOKOB.
12. OcoOeHHOCTH H3TyYCHNUS TA30B.
13. TennooOMeH U3Ty4eHUEM MEXIY TeJaMH, IPOU3BOJIBHO PACIIONIOKEHHBIMH B IIPOCTPAHCTBE.
14. YrnoBbie KO3 UITUSHTHI H3ITyYeHUSI.
15. TennmooOMeH U3Ty4eHUEM MIPY HATTMYUH SKPAHOB MEXKY TTOBEPXHOCTSAMH.
17. OcHOBBI TeOpUM MOMOOUS M MOJEIUPOBAHMS TEIIOTEXHUUYECKUX M TEIUIODHEPreTUYEeCKUX
MIPOIIECCOB U 00OPYIOBAHUSI.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3arOTOBOK.
19. Xumnueckas 3Heprusl.
20. Pa3pymienne n o0pazoBaHe MOJIEKYIISIPHBIX CBs3eil. Beinenenne u mormnomeHne SHepri.
21. OCHOBHBIE SHEPreTUYECKUE PECYPCHl XUMUYECKUE PEAKIIUU SHEPTETUKU.
22. OCHOBHBIE YCTPONCTBA '€HEPALIUU U UCIIOIB30BaHUS XUMUUECKOM SHEPrHH.
23. PaspylieHue 1 00pa30BaHHE aTOMHBIX CBSI3EH.
24. BoljeneHye 1 NOrjioleHUe SHEPTUH.
24. ConmHe4HOE U3ITyueHHe. XapaKTepUCTHKA.
25. AkkymynupoBaHHe Teria. THIbl aKKyMYJISTOPOB.
26. TemnoBast 3HEPIUsl OKPYKAIOIIEH cpeabl.

O 001N DN B Wk —



IMpuioxenue 2

OueHouHbIEe CPEICTBA 1JI51 MPOBEIEHUS MPOMEKYTOUYHOM aTTecTallun

a) [lnanmpyemsble pe3yabTaThl 00y4YeHHs] M OLIECHOYHBIE CPe/ICTBA VIS POBEAeHUSI IPOMEKYTOYHOM aTTecTAUM:

CTpYKTYpHBIH JII€MEHT
KOMITCTEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

OIIK-1. '0TOBHOCTBIO HCTIONB30BaTh (hyHJaMEHTaJIbHbIC 00IIeHH)KEHEPHBIE 3HAHMS

3HaTh: basoBrie 3HaHUA B obmactu | [lepedeHb TeOpeTUIECKUX BOTIPOCOB K DK3aMEHY:
€CTECTBEHHOHAYYHBIX nucuuruing; | 1. TepmoaguHaMuka 1 MEXaHUKa ra3oB.
OCHOBHBIC HpO6J'ICMI)I C€CTCCTBCHHOHAYYHBIX 2. 3HT3IH)HI/I$I, TCIJIOTA.
AUCHUILIMH; OCHOBHBIC MCETOJbl PCUICHUA 3. OcHOBHEBIE YpaBHCHUA TCUCHUA Ia3a.
Mpo0JIeM eCTeCTBEHHOHAYYHBIX AUCIUIUIHH. | 4. OCHOBHBIC CBEICHUS U3 MEXAHUKH Ta30B.
5. PesxuMBI IBUIKEHUS KUIKOCTH.
6. Ucreuenue raza yepe3 OTBEPCTUSL.
7. Ypasuenue bepuymiu. CtpyitHoe IBMKEHHUE Ta3a.
8. Temno- 1 MaccomepeHoc.
9. SBneHus, 3aKOHBI U YypaBHEHMs I[EPEHOCA BEUIECTBA, TeIUIa M HUMITyJIbCa:
TEIUIONPOBOIHOCTh, KOHBEKIINS, H3TTydeHuE, TUQPy3ust.
YMeTs: BriOpates MeTommku 0a30BeIX 3HaHHH B | [IpuMepHOe mpakTHueckoe 3aJaHue s dK3aMeHa:

00JIACTH €CTECTBEHHOHAYYHBIX TUCIIUILINH,
rPaMOTHO TIOCTaBUTh 3ajady, M0J00paTh
MeTOI[I/IKy HCCIICA0OBAHUA nu peIHeHI/IH
MOCTABJICHHOH  MPOOJIEMBI; rpaMOTHO
MOCTaBUTh 3aj1a4y, MOJ00paTh METOAUKY
WCCIICIOBAHUS W PEIISHUS TOCTaBICHHOM
npoOIeMbl W pemuTh €€  Pa3HBIMH
criocodamu.

1. B xakux eAnHUIAX U3MEPSETCs KOJIMIECTBO TEIIOTHI?
OC;

KI/M;

JOK;

H/m

. TenonpoBOHOCTE KaKMX MaTepHUaIoB HauOombIIas?
Mertannos;

I'azoB;

TBepAbIX TEI - TUINEKTPUKOB;

Kunakocren.

. OT KaKuX apaMeTpoB 3aBUCHT KOI(Y(HUIHEHT TEIIONPOBOTHOCTH?
OT BHJa JBVKEHUS )KUKOCTH;

P hoODENDRONDE




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

2 Ot TeMriepatypbl 1 (QU3HYECKUX CBOHCTB BEIIECTR;
3. OT Macchl | IJIOIIAIU IIOBEPXHOCTH TeJIa,
4, OT KOM4YeCTBa MOIBEIEHHON TEIIOTEL.

4. Kakoe u3 YpPaBHCHUC MJIOTHOCTU TCTIJIOBOI'O MMOTOKA COOTBETCTBYCT NEPCHOCY TCIJIOTHI
TCIUIONPOBOAHOCTBIO UE€PE3 OHHOCHOﬁHym IJIOCKYIO CTCHKY:

o
1. q=z(t2—t1);
q=—Agradt;
q=alt, -t,);
A
4, ng(tZ_tl)'

5. Ilo xakoMy U3 ypaBHEHHI pacCUUTHIBACTCA TEIUIONEpEaada Yepe3 CTEHKY?

q — /’L(tcl _ tc2)

1.
o)
t , —1
2 q — cl c(n+1)
>
i=1 ﬂi
A — 7
3 q . orcl orc2
1 o 1
- 4 - 4
o, A o,
6. YKaSaTI), KakoOMy HUHTCPBAITy 3Ha4YCHUH KO3(1)(1)I/II_II/IGHT3. A COOTBCTCTBYCT

TEIJIONPOBOAHOCTD CTAJIEH.

1. 20-50Bt/(M°C)

2. 0,07-4B1/(Mm°C)

3. 0,007 - 0,07 Br/(m °C)

7. B kakux enuHHAIAX U3MepsieTcs K03(QGUIIMEHT TEIIONPOBOTHOCTH?
1 Bm

2
M




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

Bm
Mmepao’

Bm
M-2pad’
4. Bm .

3.

8. Koadduuuent tennonepeaayn xapakTepu3yeT HHTEHCUBHOCTD NIepeiady TeTIOTHI:
1. OT ofHOM cpefbl K APYTOi;
2. BHyTpu TBEpABIX CTEHOK;
3. OT 0IHOH Cpebl K APYroil uepes3 pa3aeIuTEIbHYI0 CTCHKY;
4, OT KUAKOCTEH K TBEPILIM CTCHKAM.
9. Yucno dypre onpeaenser:
PexxuM ABMKEHUS JKUAKOCTH;
TepMuuecKyt0 MacCUBHOCTb TEJI;
be3pa3zMepHOe BpeMsl HarpeBa;
duznveckre napaMeTphl BelecTBa.

Awn e

Bnaners:

HaBpikamu MIPOBEACHUS aHanm3a
MIOCTaBJICHHON 3aJa4u; HaBBbIKaAMH
MIPOBEICHHS aHAJIM3a TIOCTaBJICHHOM 3a1a4H,
BbIOOpa METOJUKH PEIICHHs TOCTABICHHON
3aJlauM; HaBBIKAMM TIPOBEICHHUS aHaIM3a
MOCTaBJICHHON 3aj7a4yM, BbIOOpa METOIUKH
pelIeHns MOCTaBICHHOM 3aJjauyd M PELINTh
e€ pasHbBIMH CIIOCO0aMHU.

ITpumep 3amanus Ha peleHne 3a1a4 U3 NpodecCHOHANIBHON 00IacTH:

3amaya 1. [lnockas me4Has CTEHKAa COCTOMT M3 CJIOS OTHEIIOPHOIO MaTepualia
TONMIMHONH Si;, M W TEIUIOW3OJAIUOHHOTO CcJosg TommuHon Sy, M. Koaddumumentsr

TEIUIONPOBOJHOCTH CJIoeB paBHbl: mepsoro A, , Br/(m K), sroporo A,, Br/(m K).
TemmnepaTypa ra3oB OMBIBAIOIIMX BHYTPEHHIOIO IOBEPXHOCTH CTeHKH tr, C; koaddpunpent
TEIJIOOTJa4u K BHYTPEHHeH cTeHke ¢, B1/(M°K); oT HapyHOH CTEHKM K BO3IYXy Cf,,

Br/(m'K). IInomane cren f, m. Temmeparypa Bo3myxa, OMBIBAIOIIETO HAPYKHIOKO
MTOBEPXHOCTh CTEHKH 15, °C.

Heo6xomumo onpenenuts:

a) oOlee TEIIoBOE CONMPOTHUBIICHHE OT Ta30B U BO3NyXy - R, O0mmii koaddunment
tertonepenadd K, MiIoOTHOCTH TEIJIOBOrO MOTOKA ( M KOJMYECTBO TEIUIOTH Q, Tepsiemoe
CTEHKOH IIpH TpeX BapuaHTaX yKa3aHHBIX B TaOiuLe 2;

0) HaliTK TeMIepaTyphl B CThIKe ciioeB t1, t2 ,t3 /i Tex ke BapHaHTOB,;




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

B) TMOCTPOWTH ISl TPEThEro BapUaHTa TpauKH pacHpeleNeHUs TEeMIepPaTyphl B
koopauHatax t-Swu  t-R; cpaBHUTE ¢ TeMIiepaTypaMu, NOJTYICHHBIMY aHATTUTHIECKUM MyTeM
( o popmymam);

I') ONpENCIUTh CHIDKECHHE IOTEPh TEIUia BO BTOPOM M TPEThEM BapUaHTax IO
CPaBHECHHIO C TIEpBhIM (B mpoiieHTax). [lotepu mpu mepBoM BapHaHTE NMPUHUMAIOTCS 3a
100%;

1) pe3ynmpTaThl pacdyeToB mpeacTtaButh B Buae Tabmumbl 1 (IIpum. 1.) m cmenats
BBIBOJIBI O POJIM TEIJIOBOW M30JISILMU JJI CHUKEHUS NIOTEPh TEIUIa Yepes3 KIaaKy. BapuanTsl
3amaun qanel B Tabmwme 2 (Ipun. 2).

I1IK-4. I'0TOBHOCTBIO HCIIOIb

30BaTb OCHOBHBIC IMOHATUA, 3aKOHBI U MOAEIN TEPMOANHAMUKH, XHUMHUYECKOU KHHETUKH, IIEPEHOCA TCIIIa U MaCChbl

3HaTh: OcHoBHble  ompexpeneHust u  nousATHA | [lepedyeHs TeopeTHYECKUX BOPOCOB K HK3aMEHY:
0a30BbIX 3HAHUI B obnactu | [ TemmonpoBoaHOCTE. JJud depeHinanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH.
CCTCCTBCHHOHAYHHBIX AUCHHIUIAE. | 5 TernonpoBoAHOCTh NPU CTALIMOHAPHOM U HECTALIMOHAPHOM PEKUME.
dyHIaMeHTaIbHBIE OCHOBBI .
3. Temnomepenada. KOHBEKTHWBHBIM TeIIO- W MAacCONEPEHOC TIPU CBOOOJHOM H
€CTECTBEHHOHAYYHbIX JUCLUIUINH,
OCHOBHbIE METOJIBI PEIIICHHS THIOBBIX 3aay | BPHYAACHHOM TCHCHIH.
[0 M3BECTHBIM AJITOPUTMAM H IIPABHIAM. 4. 'maponmHaMUYeCKUi U TETJIOBOW NOrPaHUYHBIE CIIOH.
OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOIECCOB | 5. PanuanvonHblii Terio- u MaccornepeHoc. OCHOBHBIE TIOHSATHUS U 3aKOHBI.
MaccolepeHoca MIPUMEHHUTEIBHO K [ 6. Bubl Ty4UCTHIX TOTOKOB.
TEXHOJIOTHUECKUM IIPOLECcCaM, OIUCHIBATD, | 7. ClioskHbBIH TEILIO0OMEH.
pacCHUTbIBATL M aHATMSHPOBATE TPOUCCCRI| 8 Tenmorenepanus 3a cuer cxuranus Tonnmsa. OCHOBHBIE XapaKTEPUCTUKH TOTLIHMBA.
nepeHoca TeImla W Macchl, BBIIENATh
9. OcHOBBI TeOpHH TOPEHUs.. PacueTsl MOJTHOTO M HEMOJIHOTO TOPEHHS TOIUINBA.
(dakTopsl, OTIpeIeTISIoNIIe 1794 10 . T
HTEHCHBHOCTD. . YcTpo#cTBa AJisl CKUraHus TOIUUBA. Tersorenepanys 3a cueT SNEeKTPOIHEPTUH.
YMers: OOBSICHATH THNWYHbIE Moaenn 3afgad B | [IpumepHoOe mpakTHuecKoe 3a1aHue AJIs SK3aMeHa:
o0mactu TEMI000MeHa. 00cyx1ath | 1. TIpn kaknx 3HAYCHHSX urcia BHo TeJo ABNSETCs TePMUYECKH TOHKUM:

3¢ dEeKTHBHBIE CITOCOOBI pelIeHus TPodIIeM
TEII000MEHa CTPOUTh W aHAJM3HPOBATH

MaTeMaTHYECKUE MOJIEIH
TEIIoMaccornepeHoca. PacrnioznaBatp
s dhexkTrBHOE perieHue oT
Hed(P(PEKTUBHOTO, TPH PEIICHUH 3a]ad

CJIOJKHOIO TEIUIOOOMEHA.

1. Bi »>0;
2. Bi — oo;
3. Bi <0;
4, Bi <0,25.

2. Kakoe uncio mogo0ust sSBIsIeTCs ONpeesieMbIM IIPU pacdeTax KOHBEKTHBHOTO
Teriooomena?




CTpyKTypHBII 3JIEMEHT
KOMIIETEHIINU

[Tnanupyemsie pe3yabTaThl 00yYeHUs

OrieHOYHBIC cpe€acTaa

1. Pr:

2. Nu;

3. Re:

4. Gr.

3. KakumM ypaBHEHHEM 1MO00HS XapaKTepPU3yeTCs BBIHYKICHHAS KOHBEKIINS?
1. Nu=f(Gr,Pr);

2. Nu= f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kakue 3HaueHHs1 R€ COOTBETCTBYIOT TYpOYJICHTHOMY PEXUMY JBHKEHUSI KHIKOCTH B
TpyOax (kaHayax)

1 Re >1300;
2. Re <9300;
3. Re >10300;
4 Re > 2300.
5. Yucno PeitHonbca onpenernsercs 1o ¢popmyJie
1. Re= W—d 2. Re = W—d
y7; 14

3. Re= v 4. Re = v

w w
6. Kakoe 3Ha4eHmE MOTIOMATEIFHON CLIOCOOHOCTH UMeeT aOCOIIOTHO YEPHOE TEIIO:
1. A<1;
2. A=0;
3 A=1:
4 A>1
7. Kako#i 13 npuBeICHHBIX 3aKOHOB MTPUMEHSETCS JIJIsl PACUETOB TEIUIOOOMEHA H3ITyueHHEM?

ot




CTpyKTypHBII 3JIEMEHT
[Tnanupyemsie pe3yabTaThl 00yYeHUs OneHoYHbIE CpeCTBA
KOMIIETCHIINU
=o(t,. —t
2. g=a(.—t, )
— ok Y

8. Kakue rassl 00J1a1a10T U3y4aTeIbHON U MOTIIOMATEIbHON CIOCOOHOCTHIO?

1. He, Ar, Ne;

2, Nz, Oz, H:

3, H20, CO., SO

Bnanerts: Criocobamu feMoHCTpaIu yMeHus Biaaets | [IpuMep 3aganns Ha penieHue 3a1a4 u3 npodeccnoHaTbHON 001acTH:
cbopom uH(popmanuu V1A 3amaya 2. B meub ¢ moctosHHOW TemmepaTypoi tad, °C, momemiaeTcs CTalbHOM
TEIUIOTEXHUYECKUX pacu€roB. Cnocobamu | ummuap amamerpom D, m. HawanpHas TemmepaTypa Meramia cocrapiser tmau, °C
coopa u  aHanmuza uHOPMALMH O |Ko>((UIMEHT TEIUIONPOBOJHOCTH CTATH Ac, BT/(M rpan); Temroemkocth Cer, KJDK/(KT
TEIIOOOMEHHBIX  TIPOLECCaX KOHBEKUHMEH, | rpay), mnoTHOCTH pet, Kr/M°. Kod((uIHMeHT TernooT a4y OT NeuHkIX ra3oB o OnpenenuTh
U3JTy4CHHEM U TCILJIOTIPOBOAHOCTBIO. | ppeMs HArpeBa T, 10 MOMEHTA TOCTIKEHUS TeMITepaTyphl thos, 0C .TemmepaTypy meHTpa tyeur
Merozamu pacdcra MPONECCOB | B MOMEHT BBIIaYM MeTauia U3 nedd. Termodusnueckne nmapaMeTpsl ctanu: KO3 UIueHT
KOHBEKTHBHOTO TCIJIO- W MAaCCOTICPCHOCA,  TerIOMPOBOMHOCTA Acr, TETNIOEMKOCTh Ce¢p, TUIOTHOCTB Per, CUATATh HE3ABUCSIIMMU OT
nepeaadun TCIlIa H3JIYYCHUEM u TEMIIEPATYyPBbI.
MOJICKYJISIPHOM TETLIONPOBOIHOCTBIO. PaccuutaTe TemMmepaTypHO€ IOJI€ HEOTPAHMYEHHOIO IWIMHIApa Il 3HAYCHUI
1 2
=r r==r
pamuyca r=r0 r= 3 , 3 , =R mo ¢opmynam u cpaBHUTH C PACCUUTAHHBIMU O,
Ouenr, tuenr 0 uarpammam /1.B. bynpuna. Bapuantel npeacrasnens! B Tabiuue 3. (Ipui. 3).
[Tpunoxenue 1
Temnepatypa, °C
Bapuants! 3agaun R K q Q patyps,
t 15 173 {3 {s
1 bes tennoBoii n3omamnu
TEIUIOBbIE TOKA3aTeNN




TEMIIEPATypHI MOTyUCHHBIE

AHAJIMTHYCCKH

rpaduuecKu

2 C TemnaoBOi N30JISIIIHEH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIICPATYPHI ITOJTYICHHBIC

AHAJIMTHYCCKH

rpaduuecKu

3 C yABOCHHOU TEIUIOBON M3OJISIITHEH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATyphl NOTyYEHHbIE

AHAJIMTHYCCKH

rpaduuecKu

4 CHmxeHue MoTepb TEeIIOTh 10 CPABHEHHUIO:

C MEPBBIM BAPHAHTOM

C BTOPBIM BapUaHTOM

C TPETUM BAPHAHTOM

[Ipunoxenue 2

Ne

Jannsie ycnoBus 3agaun Nel

BapHaHTa SNi ?\;[2 BT?LMK BT);;4K CEE’: ;[E a1, Br/m?K az, Br/m?K f
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 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 13 0,2 1000 20 15 17 20
00 0,23 0,23 1,1 0,1 800 5 100 20 18
[Tpunoxenue 3
No L D Tuau Acr Cor Per a tiion
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




6) Ilopsimok mpoBeeHwsI MPOMEKYTOYHON aTTECTAI|H, TTOKa3aTelld ¥ KPUTEPUH OIEHUBAHIISL.

st monmydeHus 3K3aMeHa Mo TUCHUIUIHHE CTYJIEHT JOJIKEH MOKAa3aTh CICAYIONINE 3HAHUS, YMEHUS U HaBBIKHU IO UCIOJB30BAHUIO U BHEIPECHUIO PE3YIbTaTOB
00pa30BaTeIbHON AEATEITHPHOCTH:

— Ha OICHKY «OTIMIHO»:

CryIeHT JI0JDKEH TI0Ka3aTh YPOBEHb 3HAHUI HE TOJILKO HA YPOBHE BOCIIPOU3BEIACHHS U 00BICHEHUS MH(GOPMAIIVH, HO U MHTEJUICKTYalIbHbIC HABBIKY PEIICHUS
mpo0JieM U 3aja4, HAXOXKICHUS YHUKAIBHBIX OTBETOB K MPOOJIeMaM, OIICHKH U BBIHECEHUS KPUTUYCCKUX CYXKACHHUN; CTYJICHT JOJDKCH MPEIOCTABUTH BHITIOJHCHHOC
3aJlaHue, B KOTOPOM OBLTH OBl OTpayKEHBI TPOOIIEMBI, KACAIOIIHECS BCEX aCTIEKTOB N3Y9aeMOU JUCIIUILIINHEI.

— HA OILICHKY «XOPOIIO»:

CryneHT BlajiceT TEPMUHOJIOTHEH U3ydyaecMOW JUCIUILUIMHBL, CTYJCHT MOXET IMOKa3aTh 3HAHMs HA YPOBHE BOCIPOMU3BEIACHHS U OOBSICHEHUS HH(OPMAIUU
M3y9aeMO¥ TUCIIUILTHHBI; MOXKET ITOKa3aTh MHTEJUIEKTyalIbHbIe HABBIKHM PEIICHUS MPOCTHIX 3ajad.

— Ha OIEHKY «YAOBJIETBOPUTEIHHOY:

CryneHT BlaJceT TEPMUHOJIOTHEH W3ydyaeMOW JUCIUILUIMHBL, CTYJCHT MOXET IMOKa3aTh 3HAHMs HA YPOBHE BOCIPOM3BEIACHHS W OOBICHEHUS HH(OpPMAIUU
M3y9aeMOU TUCIUILTHHBI; HE MOXKET TIOKa3aTh HHTEIJICKTYaIbHBIE HABBIKM PEIICHHS MTPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBIETBOPUTEIHHOM:

CryneHT BlaJeeT TCPMUHOIOTHEH U3ydaeMOW JUCIUILUIMHBL, CTYJACHT HE MOXKET [T0Ka3aTh 3HAHWS HA YPOBHE BOCIPOU3BEICHHS U OOBICHEHUS MH(YOPMAIIUU
M3y4aeMOU TUCIUTUINHBL, HE MOXKET MTOKa3aTh MHTEIUICKTYalbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1ad.



