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1 OBBEKT, HEJIb U 3ATAYU OCBOEHUSA JUCHUIIJINHBI

JlucuuIuiiHa paccMaTpuBaeT BOMPOCHl MHTEHCU(UKAIIUU TETUIOBBIX MPOIECCOB B
TEIJIOPHEPTreTUUECKUX YCTAHOBKAX U ammaparax, KacarollHecs Pa3IudHBbIX CIIOCO0OB,
METOJIOB U MyTel MHTEHCU(PUKAIIUU TETIIOOOMEHA MPU TCUCHUH TETUIOHOCUTENS B TPY-
0ax M KaHalax U yhaydiieHus 3(PQPEeKTUBHOCTH KOHBEKTHMBHBIX MOBEPXHOCTEH TEIIO-
oOMeHa B peanbHbIX (DU3NUECKUX 00BEKTaX, B YACTHOCTH, B DJIEMEHTAX TEIJIOTEXHUYE-
CKOT'0 M TETIOTEXHOJIOTHYECKOT0 000PY/I0BaHMS U METObl UX MHIKEHEPHOT'O aHAIN3a.

[{enbl0 TUCHIMIUIMHBI SBJISIETCS. COBEPIIICHCTBOBAHUE TEOPETUUECKOW M MPaKTH-
YECKOW MOATOTOBKM MAaruCTPaHTOB B BOMPOCAX MCCIIEIOBAHUS MPOIIECCOB UHTEHCU(U-
KaIlM¥ TETUIOBBIX MPOIECCOB B TEINIODHEPIETUUECKHUX arperatax U yCTaHOBKaX.

3aj1aun U3y4deHus AUCHUILIMHBI. (OpMUPOBAHUE YMEHUSI (GOPMYJIUPOBATH U pe-
mIaTh 3aJlauyd, BOSHUKAIOIIWME B XOJ€ MPOdEeCCUOHAIIBHON NIESITEILHOCTH U TPEOYIOIIue
yrayOJICHHBIX 3HAHUM MO WHTCHCU(UKAIMKM TEIIoMaccooOMeHa B TEIJIOdHEPreThye-
CKMX YCTAHOBKax IPH MPOU3BOJICTBE TEIJIOBOM M DJIEKTPUYECKON IHEpruu; Gopmupo-
BaHME IIEJIOCTHOTO U XOPOIIO CTPYKTYPHUPOBAHHOIO MPEJICTABJICHUS O MpoOIeMax pas-
PabOTKH M IKCIUTyaTaIMK TEIUIOMAacCOOOMEHHBIX aIapaToB.

B pe3ynbrare 0ocBOCHUS JUCIUTUIMHBI MAarucTp JOJIKEH:

3HATh: Hay4YHbIE OCHOBBI M MPHUHIUIIBI MPOIECCOB MHTEHCU(PUKALUU TEIIOMAC-
cooOMeHa B TEIJIOIHEPreTHUYECKUX YCTAaHOBKAX; COBPEMEHHBIE MPEJCTABICHUS O TO-
BEPXHOCTAX TEII000MeHa U UX 3()PEKTUBHOCTU MPU KUTIEHUH U KOHACHCAIIMH KHUIKO-
ct (nByXx(a3HbIil TemoMaccooOMeH), CBOOOAHON U BBIHYKICHHOW KOHBEKIIUH, JIyUH-
CTOM TeIuI00OMeHe; MeTo/Ibl pacueTa 3(PPEeKTUBHBIX MOBEPXHOCTEH TenaooOMeHa, pac-
YeT TeIIOOOMEHHHUKOB C PAa3BUTHIMU MOBEPXHOCTSMU; METObI HHTCHCU(PUKAIIMUA TETl-
JIOMaccoIepeHoca B HPHEProyCTaHOBKAaX; OCHOBHBIE MCTOYHHMKH HAYYHO-TEXHUYECKOU
uH(OpMaIMK O HOBBIX pa3paboTKax B 00JIaCTH MHTEHCH(PUKAIIMHN TEIIOMaccooOMeHa;

YMETB: BBITIOJIHATH PacyeT Pa3BUTHIX HIHEProdhHEKTUBHBIX MOBEPXHOCTEH TeI-
JTOOOMEHHUKOB HHEPreTUYECKUX YCTAHOBOK; aHAIM3WPOBATh pa3lUyHbIe (DAKTOPHI,
BIUSIIONIME Ha TPOIECC MHTEHCHU(DHKAIMK TEIuIoMacCcooOMEHa Ha OCHOBE IPOIIECCOB
KUMNEHUs (KOHJICHCAlMM) B TEXHOJIOTMYECKUX arperartax U yCTaHOBKAX; CAMOCTOSITEIb-
HO aHaJTU3UPOBATH MPOIECCHl TEIIIOMAcCCOOOMEHa M MPUHUMATh ONTHUMAJbHBIE pellle-
HUS TIPU KOHCTPYUPOBAHUH M IKCIUTyaTallMy TEIUIOMAacCOOOMEHHHOTO 000PY10BaHNUS;

BJIAJIE€Th: TEOPETHUUECKUMH (PACUETHBIMM) U SKCIHEPUMEHTAIBHBIMU METOJaMHU
WHTCHCH(UKAIIUN TEITNIOMAacCOOOMEHa Ha OCHOBE MPOIECCOB KUTICHHS (KOHICHCAINH) B
TEIMJI0IHEPTreTUUECKUX YCTAHOBKAX.

[lepeuncnennbie pe3yabTaThl OOYYCHHS SBISIOTCS OCHOBOM JUTsl (hOPMHUPOBAHUS
CIEAYIOIINX KOMIIETEHIIHM:

YK-1 CnocoGeH OCymecTBIATh KPUTHYSCKUI aHaIN3 MPOOJEMHBIX CUTyaIluii Ha

OCHOBE CUCTEMHOI'0 TIOJIX0/Ia, BEIPA0ATHIBATH CTPATErUIO ACUCTBUIMA

[TIK-1 CriocoOHOCTBIO UCHOIB30BaTh 3HAHUSI (YHIAMEHTAIBHBIX Pa3/esioB i MO-

HUMaHUS U OMHMCAHMS MPOLIECCOB B MallMHAX M almnaparax TelJIOTeXHUYECKOIro

000py/IOBaHUsl, CUCTEMaX T'€Hepaly, TPaHCIIOPTa U MOTPeOIeHHs Teria U TEeXHO-

JIOTUYECKHUX SHEPrOHOCUTENICH



2 MECTO JUCHHUIIJIMHBI B OCHOBHOM OBPA3BOBATEJbHOM
MPOT'PAMME

JIucuMIuIMHa OTHOCUTCS K 4acTH, (GOPMHUPYEMOM ydacTHHKaMU 00pa3oBaTeNb-
HbIX oTHoweHul brnoka 1 «lucuunnunsl (Moxynu)y» yyebnoro miana 'OYBIIO «/lo-
HELKUH HAIlMOHAIBHBIM TEXHUYECKUI YHUBEPCUTET» MOATOTOBKM MarucrTpa Io Hamnpas-
neHnto noarotoBku 13.04.01 «TemnosHepreTuka M TEIUIOTEXHUKA», HAINPABICHHOCTH
(npoduns) «TenmosnepreTuka.

basupyercs Ha 3HaHUAX U YMEHHSX, KOTOPbIE CTYJEHT NPUOOpPES IpU OCBOCHUU
NpEeIIIECTBYIONIUX JUCIUIUIMH: y4eOHOTO TUIaHa IporpaMMbl OakanaBpuata: «Bpiciias
maTemaTuka», «dusuka», «MHdpopmatuka», «Xumus», «TeopeTnueckas MeXaHHKa,
«Texnuueckas TtepmoauHamuka», «TemnomaccooOMen», «l'maporazoguHaMUKa,
«TexHnueckass MEXaHMKa KUJIKOCTH U Ta3a», «H)KEHEpHbIE METObI SKCIIEPUMEHTA U
CAIIP», «MatepranoBeIcHHE U TEXHOJIOTUH METauIoBY», «Teopus cxuraHus u rope-
JIOYHbIE yCTpoicTBay, «KoTenbHblE YCTAHOBKHM MPOMBIIUICHHBIX NMpEanpuaTuiiy, «Hc-
TOYHUKH M CHCTEMBI TEIUIOCHAOXKEHUS», «DU3NKO-XUMUYECKHUE MPOILIECCHl B TEIUIO-
SHEPIreTUKE», «ABTOMATH3alUsl JHEPreTUYECKUX YCTAHOBOK», «TemaoTeXHHUYEeCKHe
IPOLIECCHl U YCTAHOBKHM», « TEXHOJIOTrMU FeHEepalny 3JIEKTPUUYECKON U TEIUIOBOU HEpP-
rum», «MaTeMaTuuecKue METOIbl U MOAENN», «MaTeMaTUUeCKUE 3aa4l SHEPTETUKH Y,
a TaKke y4eOHOTro IUIaHa MPorpaMMbl MarucTpaTypsl: « TeninoBbie U aTOMHBIE 3JIEKTPU-
YECKUE CTAHIMM U yCTAaHOBKW», «METOM0JIOrus U METOABl HayYHBIX MCCIICOBAaHUN»,
«MeTozibl 00pabOTKU UM IMPEJCTaBICHUs PE3YJIbTAaTOB MCCIIEJOBAHMS T'MIPOJIUHAMUYE-
CKUX M TEIUIOBBIX IPOLIECCOB B TEIUIOAHEpPreTHKe», «[IpoMbllieHHbIe U OBITOBBIE CH-
CTEMBI UCKYCCTBEHHOTO KiIuMara», «COBPEMEHHbIE TEXHOJIOTMU B TOIUIMBHO- DHEpPre-
TUYECKOM KOMILIEKCE.

3HaHUs U yMEHHUs, IPUOOPETEHHbIE IPU OCBOCHUHU JTAHHOM AMCUMILIMHBI, pealu-
3YIOTCA CTYAEHTOM IIPU BBIIIOJIHEHUM KYPCOBOI'O IPOEKTA IO JHUCLHUILINHE «DHEPro-
cOepeXeHUe NpU TPAHCHOPTE M PACHPEICNICHUU TEIUIOThI», W3YYEHMH IAUCLUILIUHBI
«Or1eHKa BO37eHCTBUS OOBEKTOB T'CHEPAIIMU TETUIOBOM M AJIEKTPUUYSCKOM SHEPrUu Ha
OKpYy’Xarolyto cpeny», «TeopeTudeckiue OCHOBBI SHEPTEeTUKH BO30OHOBISEMBIX UCTOY-
HUKOBY», IIPOXO0XKJACHUU IPOU3BOACTBEHHON IIPAKTUKHU: HAYYHO- UCCIIEIOBATEIbCKAs pa-
00Ta; MPOU3BOJICTBEHHOMN NMPAKTUKU: TEXHOJOTHYECKasl; IPOU3BOICTBEHHOMN MPaKTUKU:
IIPEAAUIUIOMHAs IIPAKTUKA U TOCYAAPCTBEHHONM UTOTOBOW aTTECTALMU IIPU MOATOTOBKE
Y BBINIOJIHEHUH BBITYCKHOM KBaJU(pUKAHOHHON padOTHI.

3CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBbI
3.1 Pacnipenesienne yueOHbIX 4aCOB M0 TeMaM JUCUMILIMHBI M BUIAM 3aHATHI

HaumenoBanue tem KomnndecTBo yacoB (o4Has/3a0uHasi popma)
(conmepxaTenbHBIX MOIYCH ) B Tom uncie
Bcero
Jlextuu | IMpakr. | JTabop. | CP

8/5 1/0 | 4/1 | 0/0 | 3/4

Tema 1. OcHOBHBIE TOHATHS HHTEHCU(UKAIIUH TEILIO-
BBIX ITPOLIECCOB.

Tema 2. Dueprerudeckas 3pPEeKTUBHOCTb pa3INYHBIX
cnoco0OB HHTEHCU(UKAITUH.

714 1/0 | 4/0 | 0/0 | 2/4




HaunmenoBaHnue TeM
(conepxaTebHbIX MOJTYJIEH)

KomnmgecTBo gacoB (o4Has/3a0uHasi popma)

B ToM uucie

Beero Jlexuu | IMpakr. | JTabop. | CP
Tema 3. MHaTeHCHbUKAIHS TOBEPXHOCTEH TEIII00OMEHA 777 170 | 2/1 | o/0 | 4/6
3a CYET IEePOXOBATOCTH.
Tema 4. Uatencuduxarnms TG?HOO6M€Ha 3a CUeT u3Me- 5/6 1/0 270 0/0 | 2/6
HEHUs penibea MTOBEPXHOCTEH.
Tewma 5. UaTencudukamnms TermiooOMeHa 3a CUeT 3a- 5/6 1/0 270 0/0 | 2/6
KPYTKH ITOTOKA.
Tema 6. aTeHCH UK KOHBEKTHBHOTO TEIIIOOOME-
Ha MPH TIOTIEPEYHOM OOTCKaHUU HEOpeOPEHHBIX MyukoB | 5/ 6 1/0 | 2/0 | 0/0 | 2/6
TpYyO.
Tema 7. InTencudukanusi KOHBEKTUBHOTO TEII000Me-
Ha MPH TIONIEPEYHOM OOTEKAHUU OPEOPCHHBIX MTyYKOB 5/8 1/1 | 2/1 | 0/0 | 2/6
TpYyO.
Tema 8. HMicrionb30BaHue MpOIeCCOB KUTICHUsT (KOHICH- 3/7 1/1 0/0 0/0 | 2/6
caluu) Ui UHTCHCHU(UKAINK TeTIO0OMEHa.
Tema 9. IloBbiienne 3pGeKTUBHOCTH TEMIO00OMEHHBIX 5/6 1/0 270 0/0 | 2/6
anmapaTos.
Tema 10. CiocoOb1 MHTEHCU(PUKAIIUH TETJIOOTIAYH B 5/7 1/1 270 0/0 216
TEII000MEHHUKAX.
Tema 11. Knaccudukarnus TermmooOMeHHbIX anmapatoB. | 5/ 6 1/0 | 2/0 | 0/0 | 2/6
Tema 12. UHTeHCHpUMKALIHS TETTIOOOMEHHUKOB TIPO (- 5/7 1/0 271 0/0 | 2/6
JIMPOBAHHBIMH BCTaBKaMU M MEPETOPOAKaAMH.
Tema 13. TermnoBol KOHCTPYKTUBHBIN pacueT KOXKyXO-
TPyOUaThIX TEIIOOOMEHHBIX aIaparoB ¢ IIePOXOBa- 5/7 1/0 | 2/1 | 0/0 | 2/6
TBIMU TPYyOamHu.
Tema 14. Pacuet TermiooOMeHHOT0 anmapara ¢ peopu-
6/8 2/1 2/1 | 0/0 | 2/6

CTBIMU MOBEPXHOCTSAMU Harpena.
Tema 15. TernoBoi pacteT pereHepaTHBHOIO TEILIO- 5/6 1/0 270 0/0 216
0OMEHHHUKA C HaCaJIKOH.
Tema 16. KOHCTpYKTUBHBIN TEIJIOBOM pacyeT MPOTHUBO-
TOYHOTrO CKpyOOepa ¢ HacaaKOU ISl OXJIaKICHHS BO3- 5/6 1/0 2/0 0/0 2/6
ayxa.
KonTtakTHas paboTa (JIOMOJTHUTEIbHAS ) 416
Kypcosas paboTta (mmpoekr) 0/0

. 90/ 35/
HWToro mo BuaaM 3aHSATHIA 108 17/4 1 34/6 | 0/0 92
KonTpois 54/ 36

UTOoro 144/144

(I)Ole/lpOBaHl/Ie KOMIIETeHLINH B pe3yJabTaTe OCBOCHUA TEM JUCHUIIINHDBI

KoMmnerenuun TeMbl AUCHHUILINHBI, HAlleJICHHbIE HA BHIPA0OTKY
KOMIIETeHINH
YK-1 Tema l,2,6,7,8
IIK-1 Temsbr 1-16




3.2 Jlekuuu

Tema 1. OcHOBHBIE NOHATHS HHTEHCU(PHUKALMHU TENJIOBbIX IPOLECCOB.

Coneprxanue TeMsl 1:

Beenenne. OOmas xapakTepuCTHKa LEIeH U 3a/lady MHTEHCU(PUKALUU TEIJIOBBIX
npoueccoB. [Ipobiema noBeieHUs1 3PPEKTUBHOCTH TEINIOOOMEHHBIX ammnapaToB. Oc-
HOBHBIE MOHATUS MHTEHCU(DUKAIMU TeIrIoMaccoOMEHHBIX mpoueccoB. [lyTu peanuza-
MU TPOLECCOB MHTEHCU(UKALUMU TerioMaccooomMeHa. du3nyeckue OCHOBBI MPOLIEC-
COB TEIUIOOTJAYM U CONPOTUBIIEHHUS NPHU TEUEHUWU B KaHaJax TEIJIONEepeNaloluX CH-
cteMm. [IpueMbl U 3a1a4yu MHTEHCU(PUKALMHU TEIJIOBBIX MPOLECCOB. MeTO bl MHTEHCH-
(uKaMu KOHBEKTUBHOIO TEIJIO0OMEHA.

Jlurepatypa k Teme 1: [1, 2, 3, 4]

Tema 2. JHeprernuyeckasi 3QpPeKTUBHOCTH PA3JIHYHBIX CIIOCOOOB MHTEHCH-
buxanum.

ConepxxkaHue TeMbl 2:

[Tonstue ananoruu PeitHobAca. CBA3b MEXKY MEPEHOCOM TEIlJIa M UMITYJIBCOM.
Crnydan BBITIOJIHGHUS W HapylICHUS aHaoruu PeitHonbaca. TlokasaTenu sHepreTuue-
ckoit 3 pexTuBHOCTH. METONMKU CPAaBHUTETHHOM OLIEHKU 3()PPEKTUBHOCTH KOHBEKTHB-
HBIX TOBEPXHOCTEW TErIooOMeHa. YIeTbHbIE XapaKTEPUCTHUKH HUHTEHCHUBHOCTH IPO-
neccoB terooomena. Koaddunment sHeprernueckoil 3¢EKTUBHOCTH (KpUTEpHUI
KuprninueBa). Metonuka pacuera mokasateneil 3(pQPEKTHUBHOCTH MO TPUHIUIY «IIPU
npo4ynx paBHbIX». COOTHOIIEHUS NJii OTHOCUTENBHBIX IMOKa3aTesned 3¢h(EeKTUBHOCTH.
CnocoObl MHTEHCU(UKAIIUHA TEIJIOMACCOOOMEHHBIX MPOIIECCOB MPHU CBOOOTHON U BBI-
HY’KJICHHOW KOHBEKITUH B OJIHO(a3HOM cpejie.

Jlutepatypa k Teme 2: [1, 2, 3, 4, 6]

Tema 3. UnTencupukanus MoBEePXHOCTEH Tem1000MeHa 3a cUeT IIepPoXoBa-
TOCTH.

ConepxaHue TeMbl 3:

[Tonsitue >ddexkTuBHBIX TEMTOOOMEHHBIX TMOBepxHOcTed. Llenp pasMemnieHus
JUCKPETHOM M PACIPENECICHHON EpOX0BaTOCTEN. BUABI TUCKPETHO-ILIEPOXOBATHIX Ka-
HaoB U TpyO. [IpeumyiecTBa nHTEHCH(DUKAIUS TENIOOOMEHA B TPyOax C MOMOIIBIO
BBICTYIIOB, O0Opa30BaHHBIX 3a CUET KOJBIIEBOW M BHHTOBOW HakaToK. KaHaibl ¢ BHYT-
PEHHUM OJHO3aXOJHBIM W MHOT03aXOJHBIM BHUHTOBBIM MPUCTEHHBIM OpeOpEeHUEM.
Onpenensitonine XapakTepUCTHKHA MIEPOXOBATOCTH, MPOSBISIONIMECS B MPOLECCAX TEIl-
nonepeHoca. DPpheKTuBHBIC POPMBI MEPOXOBATOCTH JJISI MOBEPXHOCTEH TETIOOOMEHA
TEMI000MEHHUKOB.

Jlurepartypa k Teme 3: [1, 2, 3,4, 5, 6]

Tema 4. UHTeHCHpUKAUSA TEeIIOOOMEHA 3a CYeT M3MEHeHUs pesbeda 1o-
BEPXHOCTEH.
Conepxxanue Temsl 4:
OCHOBHBIE TIOHATHUS TYPOYJIU3AIMU IMOTOKA 3a CYET TypOyInu3aTOpoOB. XapaKTepH-
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CTUKM W TMapaMeTphl LIEPOXOBATOCTH MOBEPXHOCTH. MICKYCCTBEHHAsl IIEPOXOBATOCTb.
PexxuM TeueHust Oe3 MPOSBICHHS MIEPOXOBATOCTU (PEKHUM THUAPABIMYCCKH TIIATKUX
Tpy0). TlepexomHbIl peKUM (PEKHUM YACTUIHOTO TPOSIBICHUSI IIEPOXOBATOCTH). Pexum
C TIOJIHBIM IPOSBIIEHUEM IIEPOXOBATOCTH (aBTOMOJEIBbHBIA pexkuM). [1oTok u rumpas-
JMYECKOE CONMPOTHUBJICHUE B KaHAlIaX C JABYMEPHON MCKYCCTBEHHOM HIEPOXOBATOCTHIO.
Pacuer TemiooTaaund B MIEPOXOBATHIX KaHaldaX B JIAMMHAPHOM, CMELIAHHOM U TypOy-
JeHTHOM pexxumax TedeHus. Gopmyna Qumnpes-Cabepcku onpeneneHus CpeaHero Ko-
s duLMeHTa TEMI00TAAYH LIEPOXOBATHIX MOBEPXHOCTEN B pPEKUME MOJHOIO MPOsIBIIE-
HUS IIEpOXOBATOCTH. TeueHue U TemiooOMeH Ha MOBEPXHOCTH CO CHepuYECKUMHU JTyH-
kamu. [1lepoxoBaTOCTh Ha MOBEPXHOCTSIX C BHICTYIAMH M HEPOBHOCTSIMHU. AOCOJIIOTHAS
U OTHOCHUTEJIbHAS II€POXOBATOCTh CTeHKU. Ompejenenue kodppuuueHta TpeHus s
IIEpPOXOBATHIX TPYO Mpu TypOyJneHTHOM TeueHuu. OnpeneneHue Ko3PGOUIUEHT TPEHUS
B 00JIaCTSAX TJIAJIKOTO TPEHHUs, CMEIIAaHHOTO TPEHUS U B aBTOMOJIEIbHOM o0nacTu (00-
JacTh KBAJAPATHYHOT'O 3aKOHA COMPOTUBIICHHUS).
Jlutepatypa k Teme 4: [1, 2, 3, 4]

Tema 5. UaTeHcnpukanus Teni000MeHa 3a cUeT 3aKPYTKH MOTOKA.

ConepxaHue TeMbl 5:

CrniocoObl opMUpOBaHUS 3aKPYUEHHOT'0 MOTOKA >kujKocTU. Knaccudukaius 3a-
Buxputeneil. IlaccuBHbIE 3aBUXpPUTENN C MECTHOW 3aKPYTKOM MOTOKA. 3aBUXPUTENH C
TaHTCHIMAJIBHBIM (OPMUPOBAHUEM TOTOKA. YJIUTOYHBIE 3aBUXPUTENN aKCHAIbHO-
JIOMATOYHOIr'0 THUIA. 3aBUXPUTENIN HENPEPBIBHON 3aKpYTKH MOTOKA MO BCEW JJIMHE Ka-
Haya (MPOTSHKEHHBIE 3aBUXPUTENIH). 3aBUXPUTENH C HETIPEPHIBHON 3aKPYTKOM MOTOKA B
BHJI€ BCTABOK B LIWJIMHIPUYECKHUE KaHAJIBI. VICIIOIb30BaHME KaHAIOB CO CIHUPAIBHBIM
opebpeHreM. 3aBUXPUTETN C HEMPEPBIBHON 3aKpPYTKOW MOTOKAa B BUAE KaHAJIOB He-
Kpyribix ceueHnit. Knaccudukammss KOHCTpYKIK 3aBuxputeneit. [Ipumenenue ckpy-
YEHHBIX CIHUPAJBHBIX JICHT B JBIMOTapHBIX TPyOax razoTpyOHBIX KOTJIOB. Kputepuanb-
HbIE COOTHOIICHUS JJI pacieTa KOHBEKTUBHOIO TEIJIO0OMEHA.

Jlutepatypa kK Teme 5: [2, 4, 6]

Tema 6. UHTeHCH(PUKAUMA KOHBEKTHBHOIO TEIJI000MEHA NMPH MONepedHOM
00TeKaHUM HeOpPeOPEHHBIX MMYYKOB TPYO.

ConepxaHue TeMbl 6:

Oco0OeHHOCTH XapakTepa TEeUEHHUs >KHJIKOCTH y TMOBEPXHOCTH TPYOBI MpH TOTIe-
peYHOM OOTEKaHWM JJIsl PA3IMYHBIX KpuTeprueB Re. AHanmu3 xapakTepa U3MEHEHUS JI0-
KaJIBHOTO KO3((pUIIMEeHTa TEMI00TAauu NpHU MonepeyHoM oOTekaHuu uiauHapa. Kpu-
TE€pUalIbHbIE YPaBHEHUS TEIUIOOTIAaYd MNP MOMNEPEYHOM OOTEKaHWU OJIMHOYHBIX IIH-
muHAPOoB. OCOOEHHOCTH TEINTIOOOMEHA MPHU BHEITHEM OOTEKAaHWHW KOPHIOPHBIX W IIaX-
MaTHBIX TTyYKOB TPYO MOTOKOM TEIUIOHOCUTENS. Y paBHEHHE ISl pacdeTa CpeHero Ko-
s puimenTa TemwIo0TAauH MyyKa TpyoO.

Jlutepatypa k Teme 6: [2, 3, 5]

Tema 7. UHTeHCH(PUKAUSA KOHBEKTHBHOIO TENJI000MeHA NMPH MoNepedyHoM
00TekaHuM OpeOpeHHbIX MYYKOB TPYO.



ConepxaHue TeMbl /-

OcHOBHBIC BUABI peOep W IIWIOB JJII HHTCHCU(PUKAIINN KOHBEKTUBHOTO TEILIO-
MaccooOMEHa MpU IMONEPEYHOM OOTEKaHMU OpEeOpPEHHBIX MY4YKOB TpyO. DddexTus-
HOCTh pebpa. Temonepenada yepe3 peOPUCTYIO CTEHKY IIPU U3MEHEHUU TeMIIEpaTyphl
pebpa 1o ero qiuHe. TermaoBoi MOTOK Yepe3 MIOCKYI0 CTEHKY ¢ OJHOCTOPOHHUM Oped-
penueM. AHanu3 nudepeHInaTLHOTO YPaBHEHUS PACIIPOCTPAHCHHSI TEIIOTHI B IPSi-
MOM peOpe MOCTOSHHOW TONIIUHBI U ero pemenue. [IpogoiasHOE pedpo TPeyroapHOTO
npo¢uiIsl ¥ BOTHYTOT0 Mapadonandeckoro npoduisi. PaanansHoe pedpo mpOU3BOIBHOTO
npoduis. OnpeneneHre ko3P dUieHTa TEII00TIauu PEOPUCTON MTOBEPXHOCTH.

Jlurepartypa k Teme 7: [2, 3, 5, 6].

Tema 8. Mcnosib30BaHNe NMPOUECCOB KUNMEHUS (KOHACHCAIUM) I UMHTEHCH-
(puxkanuu TemoodMeHa.

Conepxanue TeMbl 8.

Oco0eHHOCTH TY3BIPHKOBOTO W IUICHOYHOTO PEXKUMOB KumeHus. IlineHouHoe
KUATICHUE KPUOTEHHBIX JKHUJKOCTEH IMPU BBIHYXJICHHOM JIBHOKCHHH. PEXUMBI TCUCHHS
NPy KWIMCHUU B BEPTUKAIBHBIX TpyOax: CTepKHEBOW (KOJBILIEBOW), CHApSIHBIN,
JTUCTICPCHBIN, PACCIOCHHBIM. PEXUMBI TEUEHHS TPU KUICHUU B TOPU3OHTAIBHBIX
TpyOax. Kumenue B OosbmioM oObeme. KurieHwe mpu BBIHYKIEHHOM JBHKCHHH.
Konnencanus napa B oobeme. Konaencanusi B TpyOax Nmpu BBIHY>KJIEHHOM JIBH)KCHHH.
CrocoObl CHIKEHHS TEPMHYECKOTO COMPOTUBIICHUS KOHAEHcaTa. MeToisl co3gaHus
ruaApo(GOOHBIX TOBEPXHOCTEH.

Jlutepatypa k Teme 7: [2, 3].

Tema 9. IloBbienune 3¢ PeKTUBHOCTH TEMI00OMEHHBIX ANINAPATOB.

ConepxaHue TeMbl 9:

OcHOBHBIE OIpeeNeHHs. XapaKTePUCTUKA OCHOBHBIX THUIIOB TETIOHOCHTEICH.
ITokazarenu kayecTBa TEIIOOOMEHHBIX ammapatoB. [lokazaTens a3 dekTuBHOCTH pado-
ThI TETUIOOOMEHHBIX armapatoB. Ko puiimeHTsl coBepIIeHCTBA: TEXHOJIOTHUECKUH KO-
b PUIHEHT MOJIE3HOTO NeUCTBUSA, KOI(PPUIIMEHT COXpaHEHHUS TEIIOThI, KO3(PhHUIIMeHT
MCIIOJIb30BaHUSI BTOPUYHBIX dHEpropecypcoB. Onenka 3¢ (HEKTUBHOCTH WHTEHCU(]UKA-
MU TEIJIOOTJAYM HA OCHOBE MOJOKECHUN TEOpUH ONTUMHU3au. Kputepuu oneHKu
3¢ (HEeKTUBHOCTH MHTEHCHU(PUKAIMKU TIPU OJHO(PA3HONW KOHBEKIMH B WHTEHCU(DHUIHPO-
BaHHBIX TPyOax M MPUMEPHI KX UCIIOIH30BAHMUS.

Jluteparypa k Teme 7: [2, 5, 7].

Tema 10. Crioco0b1 MHTEeHCH(PUKANUYT TEIUIOO0TAAYH B TENJI000MEeHHUKAX.

Conepyxanue Tembl 10:

Pacuer TennoBoro noroka B TeiooOMeHHOM anmnapate. KOHCTpyKTUBHBIN U pe-
KUMHBIA CIOCOOBI yBeNIHUEeHUSI KOd(hPUIMeHTa Teronepeaayn U KOJIUYeCTBa TEIIo-
ThI, TIEpe/laBaeMoOro uepe3 cTeHKy. PopMyIMpoOBKa MPaBUJI MHTEHCU(PUKAIIUU TEIIOMNe-
pelayu B TEINIOOOMEHHUKAX. YBEIUUYEHUE CKOPOCTU MOTOKA TEIJIOHOCUTEN 0e3 n3Me-
HEHUSI T€OMETPUU KAHAJIOB M YIPaBJICHUE TOJIIIMHOM TEIJIOBOTO MOTPAHUYHOTO CJIOA
KaK crnocoObl yBelHueHHs Kod(PuIueHTa TermnooTaaud. MenkoMaciTabHble METOIbI
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TypOyau3aiuu. VIcKyccTBeHHas MIepOXOBATOCTh. [lacCMBHBIC U aKTHBHBIC METOJbI HH-
TEHCU(PHUKAIIUN TSILIOOTAAYH.
Jlutepatypa k Teme 7: [2, 5, 7].

Tema 11. Knaccupukauus Tenjioo0MeHHbIX ANIAPATOB.

Conepsxanue TeMbl 11:

Knaccudukanus TemiooOMEHHBIX anmaparoB MO HAa3HAYEHHIO, MO MHPHUHIIMITY
NEUCTBHS, MO BHJY MaTepuana, U3 KOTOPOro BBIIIOJIHEHA MOBEPXHOCTh HArpeBa, IO
croco0y yCTaHOBKM Ha MECTE€ HKCILTyaTalllH, 10 BUAAM TEIJI000MEHa U TeUEHUU Tell-
JIOHOCUTENEH, MO KOMMAKTHOCTH, MO KOHCTPYKTHBHBIM OCOOEHHOCTAM M (HYHKIIHO-
HaJIbHOMY Ha3HaueHH10. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU M TpeOOBaHUS K
TEII000MEeHHBIM amnmapaTtaM. [Ipobiaemsl B 001acT pa3pabOTKH KOHCTPYKIIMM.

Jlutepatypa k Teme 7: [2, 5, 7].

Tema 12. HHTeHcHPUMKANUSA TeNJI000MEHHUKOB MNPOPHIMPOBAHHBIMH
BCTABKAMH M MEPEropoaKaMu.

Conepsxanue TeMbl 12:

Knaccudukanus npopuirpoBaHHBIX BCTaBOK ISl MHTEHCU(UKAIIMU TEII000-
MeHHUKOB. CriupaibHble JIEHTHI B TpyOax. [IpoBosiouHbIe crivpaibHbie BCTABKU B TPYO-
HBIX Tydkax. TypOynu3upyroiye BCTaBKU B BUjie quadparmbl. BcTaBku B BUE TUCKOB.
CnupanbHbie BcTaBKH. TpyObl ¢ BHyTpeHHUM opebpenueM. [lyuku TpyO ¢ BHEIIHUMHU U
BHYTPEHHUMH peOpamMu U TPEyroiabHbIMH BcTaBkamu. Knaccudukainus uHTEHCUDUIIN-
pyromux neperoponok. CrnupanbHble neperopoaku. CTep:KHEBbIE IEPETOPOAKHU. Aueu-
cTele neperopoAku. Ilonepeunsle U npoaosbHBIE Meperopoaku. CerMeHTHBIE MEepero-
poaku. IlapannenbHble neperopojku. VHepHuOHHbIE, LEHTPOOEKHBIE U KOMOUHHUPO-
BaHHBIC OTOOMHBIC CenapallMOHHbIC YCTPONCTBA.

Jlutepatypa k Teme 7: [2, 5, 7].

Tema 13. Ten0BOM KOHCTPYKTHBHBIH pacyeT KOKYXOTPYOUATHIX TEMI000-
MEHHBIX ANNAPATOB C IEPOXOBATHLIMH TPyOaMu.

Conepsxanue TeMbl 13:

[TocTaHoBKa 3amauu TEIJIOBOTO KOHCTPYKTUBHOTO pacyeTa KOXKYyXOTPyOdaThIX
TEIUIOOOMEHHBIX aIIapaToB ¢ mepoxoBaThiMu TpyOamu. [lopsmok pacuera. Bribop or-
TUMaJIbHOW CKOpPOCTH TeruioHocutens. OnpeAeseHue peanbHONM CKOPOCTU JBHXKECHUS
TCTUIOHOCHUTEJICH M Yrciia TpyOoK. Pacronoskenue Tpyook B TpyOHOH pemrerke. Omnpee-
JIEHWE BHYTPEHHEro AuaMerpa Koxyxa. OnpeaeneHue CKOPOCTH TEIIOHOCUTENS B
MEXTpYOHOM npocTpaHcTBe. OnpeiesieHrue TEMI0BOM MOIHOCTH TEIJI00OMEHHOTO arl-
napata. OnpeneneHue cpeHero TeMIepaTypHoro Hamopa. Onpeaenenne K03 UireH-
Ta Teruionepenayu. OnpeaeneHue NOBEpXHOCTH HarpeBa. OmnpeaeneHue pa3MepoB dJie-
MEHTOB MOBEPXHOCTHU TerioooMeHa. [locTpoenue 3ckr3a TermIo0OMEHHOI0 amnmapara u
OmpeJiesIieHHe BCEX Te€OMETpUUECKUX pazmMepoB. CoriacoBaHue KOHCTPYKTOPCKHX pas-
MepoB ¢ ['OCTamu u koppekuust pa3mMepoB. MeXaHMYeCKU pacyeT BCEX AJIEMEHTOB.
I'uapaBnudeckuid pacuet TermaooOMeHHUKA. ['uapaBindyecKkue UCIbITaHUS TEMI000MEH-




Horo annapara. [Ton6op Heobxoaumbix npubopoB KUIIMA nis KOHTposs 3a mapamer-
pamu TerIoOHOCUTENEH. PacyeT TernoBon U30JIsIIHH.
Jlutepatypa k Teme 7: [2, 5, 7].

Tema 14. Pacuer Teny1000MeHHOI0 anmnapara ¢ peOpucTbIMH NOBEPXHOCTIMH
HarpeBa.

Conepxanue Temsl 14:

[TocTanoBKa 3a7aun pacdyeTa TEIIOOOMEHHOTO anmnapara ¢ peOpUCTHIMHA TTOBEPX-
HocTsiMU HarpeBa. [lopsimok pacueta. Pemenue ypaBHeHuil TemmoBoro 6ananca. Ompe-
nenenue ko3pduuuenta opedpeHus.

Jlutepatypa k Teme 7: [2, 5, 7].

Tema 15. TensioBo# pacueT pereHepATUBHOIO TENJI000MEHHUKA C HACAIKOM.

Conepxanue TeMbl 15:

[TocTaHOBKa 3a/auM TEIJIOBOTO pacyeTa PEreHEpPaTUBHOTO TEIJIOOOMEHHHUKA C
Hacagkoi. [lopsmok pacdera. OmnpezgeneHue KOJUYECTBA TEIUIOTHI, IepelaBaeMOi
Hacajke. Pacder TeIOThI, aKKyMYJIMPOBAHHON HACaJKOW C MOBBIIIEHUEM TEMIIepaTy-
pBI TMOBEpXHOCTH Hacanku. OmpeaeneHue akKyMyJIHPOBAHHOTO HACAJIKOW KOJIUYECTBA
TEIJIOTHI, TIepeIaBacMOi TETUIOHOCUTEIIO B TIEPUO/I OXJIAKICHHUS.

Jlutepatypa k Teme 7: [2, 5, 7].

Tema 16. KOHCTPYKTHBHBII TEeIJIOBOH pacyeT MPOTUBOTOYHOI0 CKPyOOepa ¢
HACAJKOH VI OXJIaXK/AeHHUsI BO3AYyXA.

Conepsxanue TeMbl 16:

[locTaHoBKa 3amayMl KOHCTPYKTHMBHOTO TEIUIOBOTO pacueTa IPOTUBOTOUYHOTO
CKpy0OOepa ¢ Hacaako# I oxiaxaeHus Bo3nyxa. [lopsmok pacuera. Pacuer akTHBHOM
30HBI CKpyOOepa. [TocTpoeHue ckpybOepHOro mpoiecca U ONpeIesICHHE pacxoaa BOJIbI
Ha opomieHue. OmnpeseneHne napaMmeTpoB Bo3ayxa Ha BeIXoJ€ U3 cKpyOOepa. Omnpene-
JIEHUE pacxoja BOJbI Ha OpoIIeHHE B CKpyOOepe. YpaBHeHnue OanaHca mo Biare. Ompe-
JIeJIEHUE pacxo/ia BOAbI HA BRIXOJE U3 ckpyOOepa. OnpeneneHue cpeJHero pacxoa Bo-
Il B aKTUBHOU 30He. OnpeeneHne TeKyInX mapaMeTpoB BOAbl U Bo3ayxa. Omnpenerne-
HUE€ MapaMeTpOB BOJbI U BO3AyXa Ha I'paHMIAX KaXA0W 30HbI. OnpeaenaeHue cpeaHero
TEMIIEPATYPHOTO HAropa MEXIY TEIUIOHOCUTEISIMU. SIBlIeHHE 3aXIeObIBaHMS HACA/IKH.
Omnpenenenne oNTUMAIBHONW CKOPOCTH BO3AyxXa B CKpyOOepe. OmpeneneHnue guamerpa
akTHBHOM 30HBI. OmpejeneHne TeIIOBOM MOIIHOCTH CKpyOOepa. Ompenenenue Kod (-
durmeHToB cMaunBaeMocTH Hacanku. OmpeneneHue kKodPuimeHTa TemonpoBOIHO-
ctu Hacajku. Onpenenenue kodppuureHTa HaCaaKH.

Jluteparypa k Teme 7: [2, 5, 7].
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3.3 [IpakTHyeckue (ceMMHAPCKHE) 3aHATHUS

No Tema 3ausATHS O6weMm, | Jlutepa-
/i yac. Typa
OYH/3209H
1 OCHOBHBIE IOHATHUSI UHTEHCU(DUKAIIMU TETJIOBBIX MPOIECCOB. 4/1 [1, 2, 5]
2 Pacyer k03 PUITMEHTOB TEIUIOOTAYH MIMHAPUICCKON CTCHKH TIPH [2, 3]
MMOCTOSIHHBIX CBOMCTBaX cpenbl. PacdeT KPUTHUYECKOTO JaHaMerpa 4/1
W30JISIUU CTCHKH.
3 | DHepreruueckas 3pPEKTUBHOCTh Pa3IMYHBIX CIIOCOOOB MHTCHCU(H- [2, 5]
kauuu. Pacyer mapameTpoB MOBBILIEHUS SHEpPreTndeckoi 3¢ (eKTrB- 4/0
HOCTH OCHOBHBIX METOJIOB HHTCHCHU(DHUKAIIHH.
4 | UaTeHCcHpUIIMpPOBaHHbBIE TIOBEPXHOCTH TemIooOMeHa. Pacuer Terio- 6/1 [2, 4]
OTJIa4Y¥ B MEPOXOBATHIX KaHAIAX.
5 | TermonpoBOAHOCTE M TEIUIONEPEIava MPH CTAIIMOHAPHOM PEKHME. 6/1 [2, 5]
6 | Teopust mogoOHsI MPUMEHUTEIHHO K TETIIOBBIM MTPOIIECCaM. 4/1 [2, 7]
7 TennooTaada npu BEIHYKJIECHHOM JIBUKEHUU JKUIKOCTH. 6/1 [2, 7]
Hroro: | 34/6
3.4 JlabopaTopHbIe padoTHI
No Tema paboThl O6bem, | Jlutepa-
/11 Jac. Typa
1 JlaGopaTopHbIe 3aHIATHS HE TUTAHUPYIOTCSI. 0
3.5 CamocTosiTesibHass padoTa MarucTpaHTa
Ne Buapl camocTosTenbHOM pabOThl MarMCTpaHTa OO0newMm, yac.
/1
1 | M3yueHue JEKIMOHHOTO MaTepuasia 20/40
2 [ToaroroBka K MpaKTUYECKUM 3aHSATUSIM 15/40
3 | IloaroToBka k 1a00paTOpHBIM paboTam 0/0
4 | BelnmonHeHHEe KypcOBOTO MPOEKTa 0/0
5 | Beimosnnenue KkypcoBoii paboThl 0/0
6 BrinosineHne MHIMBUYalbHOTO 3a/1aHUs 0/12
Hroro: 35/92

3.6 Kypcogoii npoekT (padora), HHIUBUAYAJIbHOE 3aJaHUE

KypcoBoii mpoexT (paboTa) 1Mo AUCHHUIUIMHE YIeOHBIM TIAHOM HE MPEAYCMOTPEH.

[IpenycMOTpEeHO BBHIMIOTHEHUE WHAWBUIYAIHLHOTO 33/IaHUS 10 TUCIUILTHHE y4ueo-
HBIM TUTAHOM JUTsl 3a09HOU (popmbl oOyuenms. TemaTnka WHAMBUIYAIBHOTO 3aIaHUS
CBSI3aHA C CaMOCTOSTEJIbHBIM BBIMIOJIHEHHUEM pPAacue€THOM pabOoThl MO TeMaM JIUCIMILIH-
HbI, KOTOpPBIE HE PACCMATPUBAIOTCS HA JIEKIUAX U MPAKTUUECKUX 3aHATHUIX U U3Yy4aroT-
Csl CTYJICHTOM CaMOCTOSITEJIbHO B COOTBETCTBHH C [6] ¥ ¢ y4eToM crienu(uKu mporpamm
MOATOTOBKU MaructpoB. PaboTa, BbINONHSIEMAas CTYJICHTOM B COOTBETCTBUM C METOJIH-
YECKUMH YKa3aHUsMHU [6] Mo WHIUMBHIyalbHOW paboTe, MpeaHa3HaYeHa )i UCTIOJIb30-
BaHUS MPUOOPETEHHBIX 3HAHUMU MPU PEIICHUU 3a/1ad pacuéra 3JEeMEHTa Pa3BUTON Tem-
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JT000OMEHHOM MOBEPXHOCTH — pedpa (IPsIMOT0o WK paguaibHOro) wiv mumna. Tpedyercs
OMPENEeNUTh pacipeaesiCcHue TeMIepaTyphl MO BBICOTE JAHHOW MOBEPXHOCTH, a 3aTeM
BBIYUCIIUTH TEIJIOBOW MOTOK B €0 OCHOBAHUU U OIIEHUTDH 3P(HEKTUBHOCTH MPUMEHEHUS
BBIOPaHHOUN KOHCTPYKIMH. BO3MOKHO BBITIOJIHEHNUE WHIUBUAYATBHOTO 3aJJaHUsI TI0 Te-
M€, COOTBETCTBYIOIIEH HAMpPaBICHUIO HAYYHO-UCCIICIOBATEIILCKON PaOOThI CTY/IEHTOB.
KonkpeTHoe HampaBiieHHE pacyETOB OIMpeesseTcs Ha dTane BbIAauM 3a/laHUsl HA BbI-
MOJTHEHUE WHMBUIYaTbHOU PaOOTHI.

PexomeHyemMbIii 00beM MOSCHUTEIBHOM 3alUCKH MO WHIWBUAYAJIbHOMY 3aja-
Huto — 18-25 crpanun popmarta A4 (210297 mm no 'OCT 9327). TloscuurenvHas 3a-
MUCKa JO0JIKHA COJIePKaTh: TUTYJIBLHBIN JTUCT C Ha3BaHUEM PaboThI, (haMuIuelt CTyieHTa
U HOMEPOM BapuaHTa; JIUCT 3aJlaHusl, COJep KAl UCXOHbIC JTaHHbIC, TIEPEUYCHb BO-
IPOCOB, MOJICKAIINX Pa3pab0TKe, CPOKH BBIMOJHEHHS ITANOB; PACYETHYIO YaCTh; pH-
CYHKH, TpaduKH; 3aKiItoueHue (MMOTyUCHHBIC PE3yIbTaThl U BBIBOJIBI); TIEPEYCHb CCHUIOK
U TIPUII0KEeHUS (ITPU HEOOXOIUMOCTH).

TunoBo#t cpok, OTBOJUMBINA Ha BHITIOJHEHNE UHANBUYATLHOTO 3a/IaHUs, COCTaB-
nsier 4 mecsina (IpU UTMTENILHOCTH TeopeTudeckoro odoydenus 16-18 Hemensb). Pexo-
MEHYEeMbIi Cpok ciaun Hactynaet yepe3 100-120 gHel oT maThl BblJauu 3ajaHus. 3a-
JaHue, KaK MPaBWIO, BRIIAETCS B HaUalle ceMecTpa, a (aKTUUeCKOe BHITIOJIHEHUE PEKO-
MEHJIyeTCSl HaUMHATh CO 2 MecsIia U3YYeHUs NUCIUIUIMHBI (ITOCe MepBOHAYATIBHOTO
U3YYEHUs JIEKIIMOHHOTO MaTepurana).

4 ®OH/] OLIEHOYHBIX CPEJCTB

4.1 Kputepumn U mKaJbl JJIsi HHTETPUPOBAHHOH OLIEHKHM YPOBHA chOpMHUPO-
BAHHOCTH KOMIIETeHIMH

Cocmasnaowas kKomnemeuyuu — NOJIHOMA 3HAHUL

HYJIEBOM YPOBEHB: HEBEPHBIC, HE ApPTyMEHTHPOBAHHBIE, C MHOKECTBOM I'PYOBIX OIIHU-
OOK OTBETHI Ha BOMPOCHI/OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT.
YpoBeHb 3HAHUI HHKE MUHUMAJIbHBIX TPEOOBaHUI;

MHHUMAJIBHBIN YPOBEHbB: JJaHbl HE TIOJIHBIC, HE TOYHBIE U ApIYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWN HI)KE MUHUMAJBHBIX TpeboBaHui. JlomyieHo MHOTO
rpyObIX OMHOOK;

IIOPOTOBBIM YPOBEHb: JaHbl HEAOCTATOYHO IOJIHBIEC, TOYHBIE U apryMEHTHUPOBAHHBIC
OTBETHI HAa BOMPOCHL. [1710X0 3HAaEeT TEPMUHBI, ONIPEACIICHUS U TTOHATHSI; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUS], MPUHIMIBL. J[OMyIIIEeHO MHOTO HETPYyOBIX OLIHUOOK;

CPEIHUN YPOBEHBb: JaHbI JJOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. B 11e710M 3HaeT TepMHHBI, ONPENCIICHUS U TIOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUS, MPUHIUIBL. J[OMYIIEHO HECKOJIBKO HETPYOBIX OIIHOOK;

MPOABHUHYTHIM YPOBEHbB: JAHbI MOJIHBIE, TOUHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA BO-
MPOCHIL. 3HAET TEPMHUHBI, ONPEAECIEHUS U MTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIEHUS, NPUHIUIIBL. J[OMyIIEHO HECKOJIBKO HErPYyOBIX OLIUOOK;
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BBICOKHM YPOBEHbB: JaHBbI IOJIHBIE, TOYHBIE U aPTYMEHTHUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HAET TEPMUHBI, ONPENECIECHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOLIEHUS, IPUHLHUINBIL. [[OIyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnaowas Komnemenyuy — ymeHus

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBHE MOHMUMAHMS CYTH METOAMKHU PELICHMs 3a/layuH,
JOIYIIEHO MHOKECTBO rpyOeHInX OmMOOK / 3a1aHKs HE BHIMOJIHEHBI BOOOILIE;

MUHUMAJIBHBIM YPOBEHB: c1ab0e MOHMMaHUE CYTH METOJIUKU PEIICHUs 3aJauu, JOITy-
mieHsl TpyObie ommOku. Pemenus He obocHoBaHbl. He ymeeT ucmonb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JIuTeparypy. He opueHTupyercs B cieliianbHOM HAyYHOU JIUTe-
paType, HOpMaTUBHO-TIPABOBBIX aKTax;

MOPOTOBBII YPOBEHb: JOCTATOYHOE MOHMMAHUE CYTH METOJIUKU PELeHUs 3ajauu, J0-
nyuieHsl omuoku. Perenns He Bcerja 000CHOBaHBL. YMEET UCIIONB30BaTh HOPMATHUB-
HO-TEXHUYECKYI0 JuTeparypy. Cnabo opUeHTUPYETCS B ClEUMAIbHOM Hay4YHOU JTUTE-
parype, HOpMaTUBHO-TIPABOBBIX aKTaX;

CpPEeIHUI YpOBEHb: B IIEJIOM MOHHMAET CYTh METOAMKH PELICHUs 3a/layd, AOMYIIEHBI
omnOku. Pemiennss He Bcerma 0OOCHOBaHBL. YMEET HCIOJB30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIICIUATIbHYIO HAYUHYIO JIUTEpaTypy, HOPMaTUBHO-TIPABOBBIC aKThl;

NPOJBUHYTHIA YPOBEHB: B 1I€JIOM IMOHUMAET CYTh METOJAUKH PEIICHHUS 3a/1a4H, TOMYIIIe-
Hbl HeTOYHOCTH. CriocOOeH 000CHOBATh PELICHUs. Y MEET UCII0Ib30BaTh HOPMATHBHO-
TEXHUYECKYIO U CHIELMAIbHYIO HAYYHYIO JIUTEPATyPy, HOPMATHBHO-TIPAaBOBbIE AKTh;

BBICOKUI YpOBEHb: IOHUMAET CYThb METOIUKHU pelieHus 3a1a4u. CriocobeH 000CHOBaTh
peleHnsl. YMeeT UCHOJIb30BaTh HOPMAaTUBHO-TEXHUUECKYIO M CIELUAIbHYI0 HAYUYHYIO
JIUTEpaTypy, IePeIoBOI 3apyOeKHBII ONBIT, HOPMAaTUBHO-TIPABOBBIE AKTHI.

Cocmasnarowas KomnemeHyuu — 81a0eHUe HABbIKAMU

HYJICBOM YPOBEHB: HE MIPOJIEMOHCTPHUPOBAII HABBIKH BBITIOJIHEHHS MPOHECCHOHATBHBIX
3a7a4. VICIIBITBIBACT CYIIECTBEHHBIE TPYAHOCTH MIPH BBIMOJHEHUU OTICIbHBIX 3a/a-
HUM;

MHUHHMAaJIbHBIN YPOBEHb: HE IMPOJIEMOHCTPHPOBAJI HABBIKM BBIMOJHEHHS MPOGECCHO-
HaJIBHBIX 3a/1a4. VICHBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPHU BBIMOJIHEHUN OTHEIb-
HBIX 3aJaHUH;

MTOPOTOBBIN YPOBEHB: BIAJEET OMBITOM 'OTOBHOCTH K NMPOGECCHOHAIIBHON JAeATEIbHO-
CTH H NTPOGECCHOHATIBHOMY CaMOCOBEPIIICHCTBOBAaHHIO HAa TTOPOTOBOM ypoBHE. Tpy-
JIOBBIE NEHCTBHUS BBITIOJIHSIECT MEIJICHHO M HEKAYECTBEHHO;

CpPeIHUH YPOBEHB: BJIAJICET CPSAHUM OIBITOM TOTOBHOCTH K ITPO(ECCHOHATBLHON JIes-
TEJBHOCTH U TTPO(ECCHOHATIBHOMY CaMOCOBEPIIICHCTBOBAHUIO. Tpya0BbIE JEUCTBUS
BBITIOJTHAET HA CPETHEM YPOBHE MO OBICTPOTE U KAYECTRY;

MPOJIBUHYTHI YPOBEHB: BIIAJIEET OMBITOM W JIOCTATOYHO BBIPAKECHHOW JIMYHOCTHOU
TOTOBHOCTH K MPOQECCHOHATBLHON JNEATEIBHOCTH U MPO(PecCHOHATBLHOMY CaMOCO-
BEPIIIEHCTBOBAHUIO. BBICTPO M KAUYECTBEHHO BBIMOJIHAET TPYAOBbIC ICHCTBHUS;

BBICOKHI YPOBEHbB: BJIAJCET OMBITOM M BBIPAKECHHOCTHIO JTUYHOCTHOM TOTOBHOCTH K
MpoeCCHOHAIBHON AEATENbHOCTH M MPOoheCCHOHATLHOMY CaMOCOBEPIICHCTBOBA-
HHIO0. BBICTPO ¥ KaUYECTBEHHO BBIMOJHAET TPYAOBBIC JCHCTBHUS.
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Obobwennas oyenka cghopmuposanHocmu KoMnemeHyuil

- HYJICBOW YPOBEHB: KOMIIETECHITUN HE CHOPMHUPOBAHHI,

- MUHAMAJTbHBIN YPOBEHB: 3HAUNTEIHLHOE KOJIMYECTBO KOMIIETECHITUH HE CHOPMHUPOBAHO;

- TIOPOTOBBIN YPOBEHB: BCE KOMIIETCHIIMH C(OPMUPOBAHBI, HO OOJIBITMHCTBO HA ITOPO-
TOBOM YPOBHE;

- CPETHHI YPOBEHb: BCE KOMITETEHITNN C(DOPMHUPOBAHEI HA CPETHEM YPOBHE;

- MPOIBUHYTHIN YPOBEHb: BCE KOMIETEHIIMU C(POPMUPOBAHBI Ha CPETHEM HIIM BHICOKOM
YPOBHE;

- BBICOKUH YPOBEHB: BCE KOMIICTCHITMN C(POPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonipochl K 3K3aMeHY

. OCHOBHBIC TIOHATHSI HHTCHCHU(UKAIINH TETUTOBBIX MTPOIIECCOB.

. DHepreTnueckas YPpGEeKTUBHOCTD Pa3IMYHBIX CIOCOOOB UHTCHCU(UKAIIUH.

. IHTeHCcuduimpoBaHHbie TOBEPXHOCTH TEIJI0O00OMEHA.

. IHTeHcudukanus TerioooMeHa 3a c4eT U3MEHEHUs perbed)a MOBEPXHOCTEN.

. InTeHcudukanus TerioooMeHa 3a c4eT 3aKpyTKH TTOTOKa.

. IHTeHCH(UKaIMs KOHBEKTUBHOTO TEINIOOOMEHA NPH TOMEPEYHOM OOTEKaHWHM HEO-

PEOPEHHBIX MYYKOB TPYO.

7. NaTencudukaius KOHBEKTUBHOTO TEIJIO00OMEHA MpU MONepeyHOM 00TeKaHUU oped-
PEHHBIX ITYYKOB TPYO.

8. Mcnonb3oBaHue MPOIECCOB KUTEHUSI (KOHJICHCAIMM) JIJIi MHTEHCU(PUKAIIMKA TeTUIO-
oOMeHa.

9. loBeimienne 3pPEeKTUBHOCTU TEIUIOOOMEHHBIX aNapaToB.

10. CriocoObl HHTEHCU(PUKAIIMHN TEIJIOOTIAYl B TETUIOOOMEHHUKAX.

11. Knaccudukanuu TeriooOMEHHBIX anmapaToB.

12. UaTeHcuduKanus TEmI000MEHHUKOB MPOQPUINPOBAHHBIMHA BCTABKAMHU M TIEPETO-
pPOJIKaMH.

13. TernmoBo# KOHCTPYKTHBHBIN pacdeT KOKYXOTPyOUaThIX TEINIOOOMEHHBIX anmapaToB
C IIEPOXOBATHIMU TPYOaMH.

14. PacyeT Tem1000MEHHOTO afmapara ¢ peOpUCTHIMU TTOBEPXHOCTSIMU Harpena.

15. TerioBo# pacyeT pereHepaTHBHOTO TETUIOOOMEHHHKA C HACAIKOM.

16. KOHCTpYKTHUBHBIN TETUIOBOM pacyeT MPOTHBOTOYHOTO CKpyOOepa ¢ HacaaKou s

OXJIAKJICHUS BO3/IyXa.

NN AW~
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4.3 IlpuMep IK3aMeHAITMOHHOTO OUJIeTa:

I'OYBIIO «/loHenknii HAUMOHAJIBHBII TeXHHYECKUH YHHUBEPCUTET)

YpoBensb BhICIIEro npodeccuoHansHOT0 00pa30BaHuUs: MarucTparypa
(OakanaBpuar, crelHaIuTeT, MarucTpaTypa)

HanpasiieHne noArotoBku (CrennaibHOCTh): 13.04.01 «TemnosHepreTuKa u TEIUIO-

TEXHHUKA

(xoJ, Ha3BaHUe)
Hamnpasnennocts (mpoduiip): «Tennosneprerrkar»

(Ha3BaHUE)

Cemectp: I
VYyeOHast TUCIUIUINHA: HNutencudukanms TerioMaccooOMEHHBIX MPOIECCOB B TEXHOJIOTHYE-

CKHX arpe-rarax

BUJIET Ne

1. OcCHOBHBIE TOHITHSI UHTEHCU(DUKAIIUU TETJIOBBIX MPOIECCOB.

2. TecToBBIH BOIIPOC.

3. B TermmooOMeHHOM armaparte Terionepeiada OT ropsiaero TeIIOHOCUTENS ¢ K03 duimenTom
temmootnaun Bt/M?K k xomomaoMy ( Br/MZK) ocymecTBisieTcs yepes TOHKYIO METaTHYECKyFo
cTeHky. [l yckopeHus Terionepeaadn npejyiaraoTes asa BapuanTa: 1. Yeemnuuts koddduiu-
EHT TETI00TAAYM TOPIUETro TEMIOHOCUTENS 10 3Hauenns B/mM2K. 2. TToBbicuTh K09 HIHEHT
terootnayn B 1,5 pasza. Kakoit Bapuant 6omee apdexruer?

yTBep}KILCHO Ha 3ace1aHuu Ka(bez[pm HpOMBIH_U'IeHHaﬂ TCIIJIOOHCPIr€TUKA
(HauMeHoBaHuE Kadeapbl HOJIHOCTHIO)
[TpoTokon No or__. .20
3aB. kadenpoii Cadpsar C.M.
(moamnucey) (®.1.0.)
DK3aMeHaTop I'puoun C.B.
(moamucey) (®.1.0.)

IIpumep TeCTOBBIX BONMPOCOB K IK3aMEHAIIMOHHBIM OHJIeTaM

1. Kak BimsieT yBeJIMYCHHUE CKOPOCTH ra3a Ha TEIUIOO0TAa4y OT CTEHKH TPYOBI K rasy:
1) He u3MeHsET €€
2) yMeHbIlaeT e€ HHTCHCUBHOCTD;
3) uHTCHCUPHUIUPYET €€ JIUIIb TPH OYCHD OOJIBIINX CKOPOCTSIX;
4) uaTeHCUHUIUPYET €€;

2. JIns Kakoro psja mydyka FOPU30HTANIBHBIX TPYO IpU KOHJEHCALMU Mapa onpenensercs ko3dduiu-

€HT TeIUIO0TAaYH?
1) nroboro;
2) BTOPOTO;
3) mepBoro;
4) Tpethero

3. lnst uero opeOpsAr0T NOBEPXHOCTh CTEHKU:
1) s MHTEHCU(UKAITIH TETIIO0TAAYH;
2) i MHTEHCU(DUKAIIMY TETUIOTIepeaadH;
3) AN CHUKEHUS TETIIONPOBOIHOCTH;
4) 1u1sl CHKEHUS TEIJI00TAAYH.

4. KoaddumeHT ruipaBiInyeckoro TpeHus 3aBUCHUT:
1) oT ckOpOCTH ABUKEHUS KUIAKOCTH;
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2) OT IEPOXOBATOCTH BHYTPEHHEW MOBEPXHOCTH TPYOBI M PEKUMA IBHKCHUS YKHUIKOCTH;
3) OT IUVIOTHOCTH JKHJIKOCTH;
4) oT HampaBJICHUS ABUKCHUSL.
5. IHTEeHCUBHOCTh KOHBEKTUBHOTO TETNIOOOMEHA YBEITMUNBACTCS:
1) ¢ MOBBIIEHUEM BA3KOCTH JKUJIKOCTH;
2) ¢ NOBBIIEHUEM CKOPOCTHU MOTOKA;
3) ¢ yMEHBIIIEHUEM TEIIONPOBOAHOCTH KUIKOCTH;
4) ¢ yMEHBIIIEHUEM TETJIOEMKOCTH >KHIKOCTH.
6. Kak n3MeHsieTcst ”HTeHCUBHOCTD TEIJIOOTAuH IPU PAa3BUTHH JJAMHUHAPHOTO TTOTPAHUYHOTO CIIOS Ha
IPaHULE C IOBEPXHOCTHIO TEIJIOOOMEHA:
1) He u3MeHsercs;
2) BO3pacTaer;
3) yOniBaer;
4) 0JTHO3HAYHO HE OTIPEIEIIECHO.
7. Kakyro 13 IByX MOBEPXHOCTEN CTEHKU 11€J1IeCO00pa3HO OpeOPUTH:
1) Ty, CO CTOPOHBI KOTOPO# KO3(DDUIIMEHT TEIIO0TAaYH OOJIBIIIE;
2) Ty, KOTOpas SBJSICTCSI HAPYXKHOM;
3) Ty, CO CTOPOHBI KOTOPOH KOAIPPUIIUSHT TEIUIOOTIAYH MEHBIIIE;
4) Ty, KOTOpAas SABJISIETCS BHYTPEHHEH.
8. Kakas Temmneparypa Bo3yxa B TpyOKe peKyreparTopa, eciii TeMieparypa creHku S00°C, yaenpHbIN
TemnoBoit motox 1000 BT/M2, koddpUIMEHT TEMI00TAauN OT CTEHKH K Bo3ayxy 50 B1/M?°C.
1) 480°C; 2) 520°C; 3) 400°C; 4) 640°C.
9. Onpenenuts kK03hpumreHT TeruooTaauun, ecan NU=40, tnamerp MUIHHAPUYECKOTO MoTokKa 400MM,
ko3 durment TernonporoaHoctu raza 0,08 Bt/m °C:
1) 8 BT/M?°C; 2) 16 BT/m?°C; 3) 24 BT/m?°C; 4) 32 Br/m?°C.
10. Pa3HOCTh KaKuX TeMIIEpaTyp SIBISETCS ABMIKYIICH CHIION TIpoliecca TeII00TAauHn:
1) BHYTpEHHEH U HapPY)KHOM MMOBEPXHOCTEH CTEHKH;
2) CTEHKH U TMIOTPAHUYHOTO CJIOS;
3) MOrpaHUYHOTO CJIOS ¥ KHUIKOCTH,
4) CTEHKH U JKUJKOCTH.

4.4 Kputepuu OueHUBAHUS Pe3yJIbTATOB 00y4eHUs

OrneHnBaHre YpPOBHS OCBOCHHS CTYJICHTOM Y4eOHOTrO Marepuaia AUCIUILUTHHBI
«HTeHCH(pUKAIIMS TETIIOMACCOOOMEHHBIX MPOIIECCOB B TEXHOJOTUYECKUX arperaTax)
MIPOU3BOJUTCS B XOJI€ TEKYIIETO KOHTPOJISI U MPOMEXKYTOUHOUN aTTeCTalluu (CEMECTPO-
BOTO 3K3aMCHa).

[Ipu onpenenennn ypoBHSI 3HaHUM CTYJIECHTOB IPEIOIABATENb PYKOBOJICTBYETCS
KPUTEpPUAMHU OLEHKH 3HAHUM, SBISIIOIIUMUCS COCTaBIISIIOLIEH Y4eOHO-METOANYECKOTO
KOMIUIEKCA JUCLUIUINHBI.

Texymui KOHTPOJIb 3HAHUI CTYJIEHTOB MPEAHA3HAYEH JJI1 KOHTPOJISI M OLICHKU:
Ka4yeCTBA YCBOEHHUS CTYJIEHTAMH TEOPETUYECKUX Pa3AeiaOB AUCLUIUIMHBL, 3HAHUM, yMe-
HHUM M HaBBIKOB, MOJYYEHHBIX HA MPAKTHYECKUX 3AHATUAX IO TUCUUILIMHE; CAMOCTOS-
TEJIBbHOU paboThI CTYACHTOB.

Jlnst ctyaeHToB ouHOU (OpMBbI 00yUYEHHUS] TEKYIIMH KOHTPOJb 3HAHUN CTYJEHTa
MPOU3BOAUTCS IO PE3YIbTATAM

a) aKTUBHOCTH CTYAEHTOB BO BpeMs ayJAUTOPHBIX y4EOHBIX 3aHSITUN U CUCTEMA-
TUYECKOUN paboThl HA MPOTSHKEHUU CEMECTPa, MPaBUIIbHBIX OTBETOB Ha BOIPOCHI, ajpe-
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COBAaHHBIE MPEINOIABATEIEM CTYACHTAM B XOJI€ MPOBEACHUS JICKIMOHHBIX M MpPaKTHYE-
CKHUX 3aHATUH,

0) KOHTPOJIbHBIX OMIPOCOB U CAMOCTOSATEIILHOTO PEIIECHUS TUMOBBIX 3a]1a4 0 pa3-
JeTiaM Kypca B XOJ€ MPOBEICHUS MPAKTUYECKUX 3aHITUH;

B) CBOEBPEMEHHOCTHU BBIMOJHEHUSI W 3aIIUThl TEMAaTHUYECKUX paOOT WHIUBUIY-
aJBHBIX JTJOMAITHUX 3a/laHuil (pedeparta);

JI1st CTyIeHTOB 3a04HON (DOPMBI OOYUEHUSI TEKYIIUA KOHTPOJIb OCYIIECTBIISICTCS
10 pe3yIbTaTaM:

a) aKTUBHOCTH CTYJICHTOB BO BpeMs ayJUTOPHBIX YUCOHBIX 3aHATUH, MPABUIHHBIX
OTBETOB Ha BOIIPOCHI, aIPECOBAHHBIC MPENOAABATEIEM CTYAEHTaM B XOJI€ NIPOBEACHMUS
JIEKIMOHHBIX U MPAKTUYECKUX 3aHITUH;

0) CBOEBPEMEHHOCTH BBITMIOJHEHUS U 3aIIUTHl UHIUBUAYAJIBHOTO 3a/1aHMUS;

B) CBOEBPEMEHHOCTH BBITIOJTHEHUS M 3alUTHl UHAUBUIYAIbLHOT'O JIOMAIIIHETO 3a-
nanus (pedepara);

I') CBOEBPEMEHHOCTH BBITOJIHEHUS U 3aIUTHl UHAUBUIYATbHOTO 3a1aHUS.

[Ipy mpomycke MNPaKTUYECKOrO 3aHSATHUS COOTBETCTBYIOIIEE 3aJlaHUEC JOJHKHO
OBITH BBITIOJIHEHO JIOMa M TI0 HEMY JOJKEH OBITh MPECTABICH OT/CIbHBINA OTYET, KOTO-
PBIN TOMJICKUT 3aIIUTE B XOJIe COOECeI0OBaHMUS.

Jl71st cTyieHToB Beex (popM 00ydeHUs IPU BBHITTOJTHEHUH CAaMOCTOATEILHON PabOThI
CTyJIEHTa BO BHEYPOYHOE BpEMs MPEIYCMOTPEHO CaMOCTOATENIBHOE BBINIOJIHEHUE J0-
MAIIIHETO 3aJlaHusl B BHUJI€ TTOJTOTOBKU pedepaTa 1Mo 0AHON U3 BIJABAEMBIX MPEINO/IaBa-
TEJIEM KaXXJIOMY CTYJEHTY IIEPCOHAIIBHO TEM, KOTOPbIE HE PACCMAaTPUBAIOTCS HA NIPAKTHU-
YECKUX 3aHATUAX U U3Y4arOTCs CTYIEHTOM CAMOCTOSITEIBHO.

Pedepar 3ammiaercs cTyaeHTOM UHIWBHAYaIbHO, JOKIA] 00CYXIaeTcs B Jua-
JIOTOBOM PEXHME MEXKJY CTYICHTAMH, CTyJAeHTaMHu U npenoaasareneM. [Ipu mposene-
HUH 3al[UThl MHIUBUIYAJIBHOTO 33aaHus (CaMOCTOSATENBHO MOATOTOBIEHHOIO pedepa-
Ta) YPOBEHB €T0 BBHITIOJIHECHHUS OLICHUBACTCS CIICTYIONTUM 00pa3oM:

BosmoxHoe .
COMUCCTED XapakTepucTuka TpeOOBaHUM K pe3yJbTaTaM 3alUThl
SAILIOB WHAMBUAYAILHOTO JOMaIlIHero 3afganus (pedepata)

[IpencraBnen pedepar, COOTBETCTBYIONIMN YCTAHOBICHHBIM TPEOOBAaHUSIM K €r0 CO-
Jep)KaHUI0 U O(OPMIICHUIO, U 3HAHMSI CTYJCHTA, NMPOJCMOHCTPUPOBAHHBIC B XOJE
OTBETa Ha 00s3aTEIbHBINA U JOMOJHUTEIIBHBIC BOIPOCHI, OICHUBAIOTCS KaK OTIIMYHBIC
(c HE3HAYMTENILHBIM KOJMYECTBOM HETOYHOCTEH) WM XOpomiue (B clydae B IIEJIOM
MPABUJIBHO BBIMOJIHCHHOW PaOOThl ¢ HE3HAYMTEIbHBIM KOJHUYECTBOM OIIMOOK OT
10% mo 15%).

[IpencraBnen pedepat, COOTBETCTBYIOIINI YCTaHOBIEHHBIM TPEOOBAHUSIM K €ro CO-
nepxaHuio U opopmiieHn0. Bmecte ¢ TeM, OTAENbHBIE U3 BBIOJIHEHHBIX Pa3/IeioB
3alaHuil coAepKaT HENpPUHIUIMUANbHBIE OMMOKUA. 3HAHUS CTYACHTa, MPOJEMOH-
13-14  |cTpupoBaHHBIE B XOJ€ OTBETa Ha 00s3aTEeNbHBINA BOMPOC, OLIEHUBAIOTCS KaK y/IOBJIe-
TBOpUTEbHBIEC WU Heroxue. [Ipu oTBeTax Ha TOMOTHUTENBHBIE BOIIPOCHI IOMYIIe-
HBI cepbe3Hbie omuoOku (10 30%) mim pe3ysibTaThl OTBETOB OIICHUBAIOTCS KaK YJIO-
BIIETBOPUTEIHHO.

[IpencraBnen pedepaT, COOTBETCTBYIOIIMI yCTAHOBJICHHBIM MHHHUMAIBHBIM TpeOo-
BAaHUSAM K €r0 COJIEp)KaHUI0 U opopMIIeHHI0. BMecTe ¢ TeM, OT/enbHbIe U3 BBITON-
HEHHBIX Pa3/eNioOB 33/laHui CoJAep)KaT HEMPUHIUMHAIBLHBIE OMIUOKH. 3HaHUS CTYy-
JICHTa, MPOJIEMOHCTPUPOBAHHBIC B XOJI€ OTBETA HA OOS3aTENbHBIM M HA JOMOJIHU-
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BosmoxHoe
KOJIMYECTBO
oaiIoB

XapakTeprucTuka TpeOOBaHUH K pe3yJIbTaTaM 3allUThI
WHAMBUAYAILHOTO JoManrHero 3aaanus (pedepara)

TEJIbHBIE BOTPOCHI, OI[CHUBAIOTCS KaK JOCTAaTOYHbIE (IIPU MPOLEHTE AOMYIIEHHBIX
CephE3HBIX OIMMO0K — He Oosiee 40%).

[IpencraBnen pedepar, He COOTBETCTBYIOIIUI YCTAHOBICHHBIM MHUHUMAJIBHBIM TpE-
OOBaHMSIM K €Tr0 COJIEp)KaHUI0 U 0OPMIICHHIO. BOJBIIMHCTBO 3aMaHuil 1abopaTop-
HOM paboTHI W/WIIK UX Pa3IeOB HE BBHITIOJHEHO JIMOO BBITIOIHEHO C IPyOBIMU OIIHO-
6-10 kamu (Oonee 40%). 3HaHUS cTylIeHTa, IPOJEMOHCTPUPOBAHHBIE B X0J€ OTBETAa Ha
00s13aTeNbHBINA BOTIPOC, OLIEHMUBAIOTCS KaK HEYIOBICTBOPUTEIBHBIC HIIM 3aIUTa pe-
depara cTyIeHTOM He MPOBOMIach (0TKa3 OT 3amuThl). Pedepar cunraercs HEBbI-
MOJIHEHHBIM M BO3BpANIaeTcsl Ha JOpabOTKY JUIsi MOBTOPHOM CIa4H Ha TIPOBEPKY.

ITo conepsxanuto u/unu oGopmieHUIO pedepar B 11eIOM HE COOTBETCTBYET YCTaHOB-
0-5 JeHHBIM TpeboBaHusAM. PedepaT cunTaeTcsi HEBHIOJHEHHBIM M BO3BpalllaeTCsl Ha
JI0pabOTKY JUTsi MOBTOPHOM ClTaud Ha MTPOBEPKY.

Jlnst cTyieHToB 3a04HOM (OpMBI OOYYEHUS B COOTBETCTBUM C YUE€OHBIM IJIAHOM
IPEIYCMOTPEHO BHITIOJTHEHUE U 3aIllUTa WHIWBHUIYaJIbHOTO 3aJaHuUs.

NunuBuayanbHOE 3a/]aHre U OTYET O €r0 BHITIOJIHEHUH, COACPKAIIUMN Pe3yJIbTaThl
pacyeToB, U3MEPEHUMN, MOCTPOEHHbIE TpadUKU U Ap., 0QOPMIISIETCS TI0 YCTAaHOBJICHHBIM
mpaBujIaM JJIsl JomycKa K 3amute. [Iporecc 3amuThl penoiaraet:

1. TlpoBepky npenogaBaTesieM MPaBUILHOCTU U MOJIHOTHI BBIMIOJIHEHHUSI OTYETA O
BBITIOJTHEHUU WHIUBUIYaJIbHOTO 3aJaHUs.

2. Beigauy CTyieHTY MHAMBUAYAIBHBIX BONPOCOB WJIW 3aJaHUM J1JIsI MOATOTOBKHU
K 3alATE UHIUBUAYAIHHOTO 3a/IaHUSI.

3. YCTHYI0 3alIUTy CTYACHTOM pa0OThl, BKIIOUYAIOIIYI0 OTBET Ha MOCTABJICHHBIN
BOIIPOC (3aJ1a4y) U JOMOJHUTEIbHBIE BOMPOCHI MO TEME 3aIMIIAEMOTO UHIUBUIYaATIb-
HOT'O 3aJIaHMu.

NunuBuayanbHOE 3aJaHUE 3alMINACTCA CTYJIEHTOM WHAWBUAYyanbHO. [Ipu mpo-
BEJICHUU 3aIlUThl YPOBEHb €r0 BHINOJHEHUS OKOHYATEIILHO OICHUBACTCS CIEAYIOIINM

obpazom:

Bo3MoxxHOE

KOJIMYECTBO
0aI0B

XapakTepucTuka TpeOOBaHUM K pe3ysibTaTaM 3alUThl
WHAUBUAYAILHOTO 3aJJaHUs

[IpencraBieH OT4eT, COOTBETCTBYIOUINI YCTAHOBJICHHBIM TPEOOBAHHUSM K €O COICP-
KaHWUIO U O0(OPMIICHUIO, U 3HAHMS CTY/ACHTA, IPOJAEMOHCTPHPOBAHHBIC B XOJIE OTBETA
Ha 00s13aTENbHBIN U JTOTIOJHUTEIbHBIE BOMPOCHI, OIIEHUBAIOTCS KaK OTJIMYHBIE (C He-
3HAYUTENBHBIM KOJMYECTBOM HETOYHOCTEH) WM Xopoluue (B ciydae B ILI€JIOM Ipa-
BUJILHO BBITIOJIHEHHOW pabOThl ¢ HE3HAYUTENBHBIM KOJIUYeCTBOM omubok ot 10% mo
15%).

[IpencraBieH oTYeT, COOTBETCTBYIOUIUI YCTAaHOBJICHHBIM TPEOOBAHUSAM K €0 COJEp-
XKaHuio 1 odopMieHHI0. BmecTe ¢ TeM, OTAeNbHbIE U3 BHITIOJTHEHHBIX Pa3/elioB 3aja-
HUHN cojiepKaT HEMPUHIUIHAIBLHBIE OITUOKHN. 3HAHUS CTyJIEHTa, IPOJEMOHCTPUPOBAH-
HBIE B X0/Ie OTBETA Ha 00S3aTENIbHBIN BOMPOC, OLIEHUBAIOTCS KaK YJOBJIETBOPHUTEIbHBIC
wnn Herutoxue. [Ipu oTBeTax Ha JOMOJNHUTENBHBIE BOMPOCHI TOMYIICHBI CEpbe3HbIC
omn6Oku (10 30%) UM pe3ynbTaThl OTBETOB OLIEHUBAIOTCS KaK YIOBICTBOPUTENIHHO.
[IpencraBieH oTYeT, COOTBETCTBYIOUIUI YCTAaHOBICHHBIM MUHUMAIIBHBIM TpeOOBaHU-
13-14 |sM Kk ero cojaepkaHuio u 0OpMIICHHUIO. BMecTe ¢ TeM, OTIeNbHbIe U3 BBIMOJTHEHHBIX
pa3aesioB 3aJaHuil CoNePIKaT HEeMPUHIMITHAIBHBIC OMMOKN. 3HAHUS CTYACHTA, MPOJIe-
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KOJIMYECTBO
oaiIoB

Bos3MmoxxHOe

XapakTeprucTuka TpeOOBaHUH K pe3yJIbTaTaM 3allUuTh
VHIUBUYAJIBHOTO 3adaHus

MOHCTPUPOBAHHBIC B XOZC OTBCTA HA O6$I33TCHBHBII>’I 1 Ha JOMOJHUTCIIBHBIC BOIIPOCHI,
OLICHMBAIOTCSI KaK JOCTATOYHBIE (IIPU MPOLIEHTE AOMYLIEHHBIX CEPbE3HBIX OMIMOOK —
He Oouiee 40%).

8-12

HpeILCTaBHeH OTYCT, HC COOTBCTCTBYIOHII/Ifl MHWHUMAJIbHBIM YCTAHOBJICHHBIM TpC6OBa-
HUSIM K €T0 COJIePKaHUI0 U 0(popMIIeHHIO. BOJBIIMHCTBO 3aJaHuii MHANBUAYAJIHLHOTO
3aJaHNs W/WIM UX Pa3/IelioB HE BBIIOJIHEHO JIMOO BBIMOJHEHO C IPyOBIMH OIIMOKaMH
(6onee 40%). 3HaHMs CTyIeHTA, MPOJEMOHCTPUPOBAHHBIC B XO0Ji¢ OTBETa Ha 00s3a-
TEJILHBIN BOIIPOC, OUCHUBAIOTCA KaK HCYJOBJICTBOPUTCIbHLIC UJIM 3alllUTa OTYETA CTYy-
ACHTOM HE€ IIPOBOJIUIACH (OTKaS oT SaHII/ITI)I). I/IHJII/IBI/I)IyaJ'IBHOC 3aJaHUC CUUTACTCA
HEBBITIOJTHEHHBIM M BO3BpallaeTcst Ha T0PabOTKY JJisi MIOBTOPHOM CIa4M HA MPOBEPKY.

0-7

[To conmepkanuto w/unu 0GOPMIICHUIO OTYET M0 UHIWBHUAYAIBHOMY 3aJaHUIO B IIEJIOM
HC COOTBCTCTBYCT YCTAaHOBJICHHBIM Tp€60BaHI/I$IM. I/IHI[I/IBI/I)IyaJ'II)HOC 3aJaHHUC CUUTACT-
Csl HEBBITIOJTHEHHBIM U BO3BpAIlaeTCs Ha JOPaOOTKY ISl TOBTOPHOM CIayu Ha MPOBEP-

KY.

Pacnipenenenne 6ayiyioB TEKyIIEro KOHTPOJSE pabOThl CTYJIEHTOB Ha MPOTSKEHUU
ceMecTpa MPOUCXOAUT CIETYIOIIUM 00pa3oMm:

HaunmenoBanue Buga pabot KommmuectBo 0amios
3a KaKIoe | 3ace- [Tpumeuanue
3aHATHE MECTp
Jst cryneHToB 04HOI opMbI 00yUeHM S
Tekymras yueO6Has padota (padboTa Ha 0-0,5 0-8 3aBUCHT OT aKTUBHOCTH CTyJeHTa (13
JIEKITHSIX) pacuéra 17 JIEeKIIMOHHBIX 3aHATHIA) U
MPABIWJIBHOCTH €0 OTBETOB Ha BOTIPO-
CBI MPENoJaBaTelIs.
Tekymras yueOHas padota (paboTa Ha 0-0,5 0-8 3aBHCHUT OT aKTUBHOCTH CTyaeHTa (U3
MPAKTUYECKUX 3aHATHUAX) pacuéra 17 aymuTOPHBIX 3aHATHIA).
OrneHuBaeTCs Kax10€ 3aHsTHE.
KonTtposbHbIe onpock! (paboTa Ha 0-2 0-4 B 3aBHCHMOCTH OT MPaBUIBHOCTH U
MPAKTUYECKUX 3aHSATUSIX) MOJIHOTHI OTBETOB.
Pemenne tunoBbIx 3a1a4 (paboTa Ha 0-1 0-10 |B 3aBUCHMOCTH OT NMPABHILHOCTH U
MPAKTUYECKUX 3aHSATHUSIX) MOJIHOTHI PELICHUS 3aa4u.
Texymas camocrosTenbHas paboTta 0-1 0-20  |3aBHCHUT OT CTENIEHH TOTOBHOCTH CTY-
(MOaroTOBKA K ayJUTOPHBIM 3aHSITH- JEHTa K ayAUTOPHBIM 3aHATUSAM U
SIM; BBITIOJIHEHUE JIOMAIIIHUX 3a/1aHu’ Ka4yecTBa BBITMOJTHEHUS JOMAITHUX
— MMOJITOTOBKA pedepara) 3aJlaHui
Hroro: 50 MakcuMaJIbHO BO3MOKHOE
1t cTyieHTOB 32049HO0# (DOPMBI 00YUCHH S
Texymas yuebnas pabota (pabota Ha 0-1 0-2 3aBUCUT OT AKTUBHOCTH CTYJEHTA U
TIEKIUSX ) MPaBHJILHOCTH €T0 OTBETOB Ha BO-
MPOCHI MPEMNOIaBaATENsI.
Texymas yuebnas pabota (pabota Ha 0-2 0-6 3aBUCUT OT aKTUBHOCTHU CTYJICHTA Ha
MPAKTUYECKUX 3aHSATHUSIX) ayJIMTOPHBIX 3aHATUSIX
Texymas camocrosiTenbHas padbota 0-1 0-20 3aBUCHUT OT CTETIEHU TOTOBHOCTH
(MOaroTOBKA K ayJUTOPHBIM 3aHSITH- CTYJEHTA K ayAUTOPHBIM 3aHATUSAM U
SIM; BBITIOJIHEHUE IOMAIIHUX 3a/IaHu’ Ka4yecTBa BBITMOJTHEHHUS JJOMAITHIX
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HaumenoBanwue Buga padot KonnuectBo 6amos

3a KaKJI0oe | 3ace- [Ipumeuanue
3aHATHE MECTp
— MOATrOTOBKA pedepara) 3a1aHui
NunuBuayanbHOE 3a7aHUE 0-22 3aBUCUT OT CBOEBPEMEHHOCTH U Ka-

YCCTBA BBITIOJIHCHUS WHAUBUAYAJIb-
HOIro 3aJaHusA

Hroro: 50 MakcuMalibHO BO3MOKHOE

IIpome:kyTouHasi aTTecTAlUsl IO PE3yJibTaTaM OCBOCHHS IUCITUIUIMHBI B CE-
MecCTpe MPOBOAUTCS B (POpME CEMECTPOBOTO dK3aMeHa B COOTBETCTBUU ¢ «IlomoxkeHueM
00 opraHuzainuu y4eOHOTro mnpoiecca B JJOHEIKOM HallMOHAIBHOM TEXHUYECKOM YHU-
BepcutTeTe», yreepxkaeHHoM npukazom JJoHHTY ot 02.05.2018r. Ne 337-14.

dopma TpoBeCHUS dK3aMeHa — MUChbMEHHAasl. DK3aMEHAIMOHHBIN OUJIET colep-
KUT OJIMH TEOPETHUYECKHI BOIIPOC U BOCEMb TECTOBBIX BOIPOCOB IO TeMaM JIUCIIUTLIH-
HBI, a TAK)XXE OJTHO MpakTUyeckoe 3ajanue. [Ipu oTBeTe HA TCOPETUUECKUM U TECTOBBIC
BOTIPOCHI CTYCHT 0053aH HE TOJBKO yKa3aTh BO3MOKHBIH NPAaBWIBHBIM BapUAHT OTBE-
Ta, HO U apTYMEHTHUPOBAaHO 0OOCHOBATH CBOW BBIOOP, IEMOHCTPUPYS CBOU 3HAHUS TIO
auciyIuinee. [Ipy pelieHnr MpakTHYeCKOro 3aJaHus HEOOXOJAMMO NMPUBECTH BEPHOE
pelieHre, MpoJeMOHCTPUPOBATh YMEHHUE 00OOCHOBBIBAThH TTOKA3aTEIN U JCIaTh BHIBOIBI.

NuauBrayaibHOE KOHCYJIBTUPOBAHUE OCYIIECTBISIETCA KaXIy0 HEJENI0 1Mo Tpa-
¢buKy, KOTOPBIA JOBOJIUTCS IO CTYJCHTOB B Hayaye ceMecTpa. [ pynmnoBbie KOHCYJIbTa-
IIUU OCYIIECTBIISIIOTCS MEPE] cllaueil CeMeCTPOBOro 9K3aMeHa.

MakcuMallbHO BO3MOKHO€ KOJIMYECTBO OAJIJIOB 3a MPABUIIbHBIM OTBET Ha IK3a-
MEHAIMOHHBINA OmieT — 50 0amioB, MU 3TOM JJIS YCHEIIHON cAaud dK3amMeHa (OleHKa
«YIOBJIETBOPUTEIHLHO» M BBINIC) CTYACHTY He0OXoauMo HaOpaTth He MeHee 30 GasuioB.
MakcuMallbHO BO3MOKHOE KOJMYECTBO OAJIOB: 32 MPAaBWJIBHBIA OTBET Ha TEOpeTHUYE-
CKHI BOIIpoC - ABeHaaAnaTh (12) 6amioB, 3a MpaBUIbHBIE OTBETHI Ha BCE BOCEMb TE€CTO-
BBIX BOIIPOCOB 1O T€MaM JHUCIUILUIMHBI - BOCEMbB (8) OaioB, 3a BEPHO PEIICHHYIO TPaK-
TUYECKYIO 3a/1auy — Tpuanath (30) 6amios.

VYpoBeHb BBHIOTHEHUS 3aJaHUI DK3aMEHAIIMOHHOTO OWJIeTa OIICHUBACTCS CIEIy-
IOIIAM 00pa3oM:

Komu- o o
HeCTEO XapakTepucTuka TpeOOBaHUH K pe3ylibTaTaM OTBETOB HAa TEOPETHUECKUN BOIIPOC IK3aMeHa-
6AITOR LIUOHHOTO Ouiiera

OTtBet Ha TeopeTrnueckmii Bonpoc (1 Bonpoc, MakCHMaJIbHAsI cyMMa 6aJLioB - 12)
BeicTaBnsiercs B ciydae, €ClIM OTBET IMOATBEPKIACT BIAJIEHUE CTYJAEHTOM 3HAHMSIMHU B I10JI-
19 |HOM o0beMe yueOHOI MporpaMMbl, MaTepual U3JI0KEH B JOTMYECKOH MOCIe10BaTeIbHOCTH
C BBIJICJICHHEM IJIABHOTO, COJIEPKUT TOUHBbIE (POPMYIMPOBKH, COMPOBOKAACTCS HUILTIOCTPU-
PYIOIIMMU CXeMaMU U PUCYHKaMU (TIpU HEOOXOAUMOCTH).
10-11 BricTaBnsiercs npu noJIHOM M 0O0OCHOBAaHHOM OTBETE M HAJIMYUM OTAEIbHBIX HECYILECTBEH-
HBIX HEJIOCTATKOB.
7-9 |BpicTaBnsieTcs mpu HEMOJIHOM OTBETE Ha BOTIPOC.
4-6 |BoicTaBnsieTCs IPH OTBETE C CYNIECTBEHHBIMU ONIMOKAMH.
1-3 |BsicTaBnsieTcs pu OTCYTCTBHH MPABMUIHLHOTO OTBETA HA MOCTABIEHHBIN BOMPOC.

0 |BeicTaBisieTcs py MOJTHOM OTCYTCTBUU OTBETA.
OtBeTr Ha Bonpoc TecTa (8 BONPoCcoB, MAaKCHMAaJIbHAsi cyMMa 6ajLioB - 8)
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Komu-

XapakrepucTrka TpeOOBaHMIA K pe3yJibTaTaM OTBETOB Ha TEOPETUYECKUNA BOIIPOC IK3aMEHa-

YECTBO
GAIIOB IIMOHHOTO OujIeTa
1  |IlpaBuibHBIN OTBET HAa NOCTABJIEHHBIN TECTOBBIM BONPOC.
0 |IIpum OTCYTCTBHMHM NPAaBUIBHOTO OTBETA.
Pemenue mpakruyeckoii 3agaun (1 3axpaua, MakcuMaJibHasi cymMmma 6asioB - 30)
CTYICHT TOJHOCTBIO PEHIMJI 3ajady, NOJYYHJI NMPaBUJIBHBI OTBET M NPHUBEN IOJHOE €ro
28 - 30|o6ocHoBanue. Pemenne 3amaun Ha Oymare KaueCTBEHHO 0(OPMIICHO, U3JI0KEHO B JTAKOHUY-
HOM (hopMme, TOTHYHO, TTOCIICAOBATENFHO U ApTYMEHTHPOBAHHO;
CTYZICHT TOJIYYWJI IPABHIILHBIA OTBET, HO OH HEIOCTATOYHO 00O0CHOBaH (JIN0OO OTBET HE MPH-
25 - 27 |BenieH B KOHIIE 33/1a4M) WJIM PEUICHHE 3a/1a9i COACPKUT HE3HAYUTEIbHBIC HETTPHHINITHAIb-
HBIC HETOYHOCTH M MCIIPABIICHHUS;
CTY/ICHT TIOJIyYHJI OTBET, 3aIHcall MPAaBIIBHBIA XOJ] PEIICHHUs 3a/1a4d, HO B IPOIECCe pelle-
20 - 24 |Hus NOMYCTHI OMUOKY BRIYMCIUTEIIFHOTO WIIH JIOTHIECKOTO (TIpH 000CHOBAHNH) XapaKTepa;

J0MMYCTHUJI HETOYHOCTH B 0603Ha‘-I€HI/I$IX;

15-19

CTYACHT CYIIECTBEHHO MPUOIU3UICS K NMPaBUIBLHOMY KOHEYHOMY pe3ylbTaTy WIM Hayall
pelaTh 3aa4y MpaBMWIIbHO, HO B TPOIIECCE PEIIEHUs JOMYCTU OUTMOKH B IPUMEHEHUU He-
00X0IMMOT0 yTBEPKAEHUS UK (POPMYIBI U B pe3yJibTaTe HaIlell JUIIb YacTh MPaBUILHOTO
OTBETa; MPHU H3JIOKEHUU pEelIeHUs 3a7auu Ha Oymare JOMyIleHa HEKOTOopas HemoclieqoBa-
TEJIbHOCTB;

CTYACHT JIMIIb Ha4YaJl IPAaBHUJIbHO PECIIATh 3aaa4y WM Hadall peiiaTh €€ OIIMOOYHBIM IIyTEM,
HO B )IaJ'II)HeI\/'IHIeM OTACJIBHBIC 3Talbl PCIICHWA BBITIOJIHHII IIPABUJIBHO (BI:IHOJ'IHI/IJ'I TOXKIEC-
CTBEHHBIC MPe0oOpa3oBaHMs, PEIIU YPaBHCHHE W TOMY IOJI0OHOE); MaTepuajbl PEIICHUS
3aJ]auu M3JI0KECHBI Ha Oymare He B IIOJTHOM 00beMe, C UCTIPABICHUSIMHU H UMEIOT CYIIIECTBEH-
HBIC OMMOKH MPUHITUIIHAIHHOTO XapaKTepa;

BBICTaBJISIETCA B ClIydae, €CH pelieHue 3ajjaui He OTBEYaeT HU OJTHOMY U3 BBILIEIIPUBE/ICH-
HBIX KpUTEpHEB (BbIOpaHbl HEBEPHbIE MPUHIIUITBI PELICHUs, 3a/la4ya HEBEPHO peIlleHa, OTBET
HEMpPaBWIEH, OTCYTCTBYIOT YHUCJIOBBIE PACYETHI U TOMY MTOA0OHOE);

BBICTABJIACTCA B ClIy4dae, €CJIM CTYACHT HE Ha4Yajl pCilaTh 3aavdy (HOJ'IHOG OTCYTCTBHEC pCLIC-
HI/Iﬂ) 0o IMOJAMCHIWJI YCJIOBUA 3aa4H.

MaxkcumaJjibHasi cymMmma 6aj10B - 50

[Tony4yeHnsle Oaibl 32 OTBETHI HA 3aJaHKs OMIIETa CYMMUPYIOTCS M C YYETOM pe-
3yJIbTaTOB TEKYIEro KOHTPOJA pPabOThl CTyAEHTAa BBIBOJMTCS HMTOTOBAas 3a CEMECTP
orienka mo 100-0amuTbHOM mIKae.

Hrorosasi 3a ceMecTp OLEHKA YCICIIHOCTU CTYAEHTA MO y4eOHON NUCIUIIIINHE
dbopMupyeTcsi CyMMUPOBAHHEM OIIEHOK YCTIEITHOCTH CTYACHTa MO KaKIOMY BUAY pa-
OOTHI CTY/ICHTA:

Bo3MorkHOe KoJIn4yecTBO OaioB
Busl paGoThi CTY/IEHTa Hns ctynentoB | lig CTYAEHTOB
O4YHOM (opMBbI | 3204HO PopMBI
00yueHus oOyueHus

Texymas yueOHas paboTa (paboTa Ha JEKIMSIX) 8 2
Texymas yuebnas pabota (paboTa Ha MPAKTUYECKUX 3aHATUSAX) 8 6
KoHTpospHbIe onpock! (paboTa Ha MPaKTHYECKUX 3aHITHSX) 4 HE [PEILYCMOTPEHO
Pemenue TunoBbIX 3a7a4 (paboTa Ha MPAKTHUUYECKUX 3aHATHAX) 10 HE IIPeyCMOTPEHO
Texymas camocrosiTenbHas paboTa (BBIMOTHEHHE U 3aIUTA J0- 20 20
MAIIIHEro 3a/1aHus - pedepara)
WNunuBuayanbHOE 3aaHUE HE IPEYCMOTPEHO 22
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Bo3MO)HOE KOIUYECTBO OAJLIOB

Hns crynentoB | Jiig cTyneHTOB

Bunpl paboTsl cTyeHTa . M
O4YHOM (POpMBI | 3204HOH (POPMBI

00yueHus oOy4yeHus
3a/ilaHusl UTOTOBOIO KOHTPOJISI (9K3aMEH) 50 50
Bcero 100 100

[TepeBos UTOTOBOM 3a CEMECTp OIICHKH YCIEIIHOCTH CTYACHTa Mo Y4eOHOU auc-

nurmirae u3 100-0amuibHOM 1MIKambl B OIEHKY MO HAIIMOHAJIBHOW IIKaje W IO IIKale
ECTS ocymiecTBisieTcss B COOTBETCTBUM CO IIKAJIOM COOTBETCTBHUS, NMPUBEACHHON B
«Ilonoxxennn o0 opraHuzauuu yuyeOHoOro mpoiecca B JIOHEIKOM HallMOHAJIBHOM TEX-
HUYECKOM YHHUBEpPCUTETE», yTBepkKAeHHOM mnpukazom JIOHHTY ot 02.05.2018 r.

Ne337-14.
CymmMma 6aiioB 3a OreHka Or1eHKa 10 HAIIMOHAIBLHOM IIIKAJIE
BCE€ BU/JIbl YUEOHOW | IO IIKaJe
NESITSIIbHOCTH ECTS
90-100 A OTIINYHO
80-89 B XOPOIIIO
75-79 C
70-74 D YIOBJIETBOPUTEIHHO
60-69 E
HEYIOBJIIECTBOPUTEIBLHO
35-59 FX c BOSMO)I?IIfOCTBIO n(l)DBTopHoﬁ caauu
1-34 £ HEYIOBJIETBOPUTEITHHO
¢ 00s13aTeTLHBIM MIOBTOPHBIM M3yUYE€HUEM JIUCIIUTUTUHBI

* — ¢ 00s3aTeLHBIM MMOBTOPHBIM M3YUYCHUEM OV CHUILINHEI.

4.5 IlpuMep KOHTPOJIBLHOTO ONPOCA HA MPAKTUYECKUX 3aHATUAX

Bompochl KOHTPOJIBHOTO OMpoca Ha MpUMEpPE TeMbl 2 «DHepreTudeckas ¢ dex-

TUBHOCTH PA3JIMYHBIX CITIOCOOOB MHTECHCHU(DUKAITHI

1.
2.
3.

[Tepeuuncaute criocodbl MHTECHCU(HUKAIIUN TPOoIlecca TeII00OMeHa.
Kaxue TermoHocuTeNnn UCIONMb3YIOTCS ISl HArpeBa U OXJIAKICHUs?
Kakne KOHCTPYKIIMU TETUIOOOMEHHBIX ammapaToB MPUMEHSIOTCS B XUMHUYECKOU
MIPOMBIIIIICHHOCTH?
KakuM crnocoGoM MOXKHO TMOBBICUTH KOA(D(HUIIMEHT TEMI0OTAAYM JBHKYIIETOCS
TEIJIOHOCHUTEIISI B TPYOHOM U MEKTPYOHOM ITPOCTPAHCTBAX?
JI1s1 KaKoro TETUIOHOCHUTEIS 1eJeCO00pa3HO MOBHIIATE KOADPHUIIMEHT TEIJI00TAaYN
U royemy?

OTBeTHI Ha BOMPOCHI BXOAHOTO KOHTPOJIS YYUTHIBAIOTCA MPENOJaBaTEIEM B pe-

3yJbTaTaxX TEKYIIETO KOHTPOJS pabOThI CTyEHTA.

4.6 IlpumepHbie TeMbI pe)epaToB MO TUCHUIIIMHE

MGTOI[BI I/IHTCHCI/I(l)I/IKaI_II/II/I mponecccoB TeIJI000MeHa IIpK KOHACHCAIIWHK IIapa B II0-
BCPXHOCTHBIX 1 KOHTAKTHBIX TEIJI000MEHHHMKAX.

I/IHTGHCI/I(i)I/IKaHI/I}I IMpoHcCCOB KOHBCKTHUBHOI'O TEIJI000MEHa B IIPOMBINIJIICHHBIX
OUKIOHHBIX CCKIMOHHBIX HAIrpC€BATCIbHBIX YCTpOﬁCTBaX.

22




3. WnaTeHcudukaiusi nponeccoB TemiooOMeHa mpu TypOYyJIEHTHOM TEUEHHUH TEIJIOHO-
CUTENEH C MOCTOSHHBIMU TEIUIO(U3NYECKUMHU CBOMCTBAMHU B KaHajJaX TPyOUaThIX H
MJIACTUHYATHIX TEMJIO0OMEHHHUKOB.

4. VuTeHcudukalus mporeccoB TEIIooOMeHa mpu TypOyJIEHTHOM TEUYEHHUH TEIJIOHO-
CUTENEH C MOCTOSHHBIMH TEIUIO(U3MUECKUMU CBOMCTBAMH B KOJIBIIEBBIX KaHalaX C
TypOyJn3aTopaMu Ha BHYTpPEHHEH TpyOe.

5. NureHcudukanus TeriooOMeHa IpH MOBEPXHOCTHOM KWUIIEHHHM BOJBI B TpybOax ¢
KOJIbLIEBBIMH TYPOYIU3aTOPAMH.

6. WuTeHcudukanus nporeccoB TeiooOMeHa B TEIMJIOMACCOOOMEHHBIX anmnaparax KOH-

TAKTHOTO THIIA 332 CYET CETOUHOTO SKPAHUPOBAHUSI CTEKAOIIEH BOJISTHOM TJICHKH.

MeTop1 HTEHCH(DHUKAITTN KOHBEKTUBHOTO TEIJIOOOMEHA B KaHajax.

8. NuTteHcudukamus TenaooOMeHa MpH BEIHYKICHHOM TEUSHHH OJHO- M JABYX(a3HBIX
TEIJIOHOCUTENIEH B KaHaax.

9. Untencuduxaiuys TerioooOMeHa npu o1HOo()a3HOM TeUEeHUH TETIOHOCUTENEH B KaHAaxX.

10.MeTo1b1 MTHTEHCU(UKALINK TETIIO00OMEHA MTPU KUTICHUU.

11.UuTteHcudukaus TeriooOMeHa Mpy KaneabHON KOHIEHCAIIMU BOASHOTO Iapa.

12.atencudukanus TeraooOMeHa MpHU KalelbHOW KOHACHCAIIUM BOJASHOTO Mapa 3a
CYET UCKYCCTBEHHOW BHOpaIMU OBEPXHOCTH TEIIOOOMEHA.

13.UnTencudukaius TeriooOMeHa npu JIByx($a3HOM TEYEHHH TEIJIOHOCUTENS B KaHa-
JaxX MpH IJIEHOYHOM KUIIEHUH.

14. MuTencudukaius TersiooOMeHa B MPOAOIbHO U MOMEPEYHO 00TEKAEMBbIX ITyUKax TPYoO.

15.NUuTencudukaius teraooOMeHa B ABYX(a3HOM TEUYEHMHM B KaHaJlaxX MPHU MOBEPX-
HOCTHOM ITy3bIPbKOBOM KUIICHUHU.

16.UuTencudukaius TersiooOMeHa MpH TUICHOYHOM KOHACHCAIIMM Ha HapYXHOM Mo-
BEPXHOCTHU BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX TPYO.

17.NuTencudukaius TeriooOMeHa 3a c4eT MPUMEHEHHS [IEPOXOBATHIX TOBEPXHOCTEH.

18.HTeHcudukanus TeruiooOMeHa Mpy 3aKpyTKe MOTOKA B IMTyYKaX BUTHIX TPYO.

19.NMnTencudukaius MexKaHAJIBHOTO MEPEMEIINBAHMS TEIJIOHOCUTENS B My4YKaX BU-
TBIX TPYO.

20.UnTencudukaius TernaooOMeHa B TEIUIOBBIX TPyOax.

21.BnusHue BBICOTHI W IIara pa3MemnieHus: TypOyanu3aTopoB HA UHTCHCU(PDUKAIIUIO TETI-
1000MeHa B TpyoOe.

22 . VlaTencudukamus TermiooOMeHa B MPOJIOJIBHO OMBIBAEMOM IydYKe TPYO ¢ Imoreped-
HBIMH peOpami.

23.UnTencudukaiys KOHBEKTUBHOTO TEMI000MEHA NCKYCCTBEHHOH MIEPOX0OBATOCTHIO.

24.lnTencuduxanus TeruiooOMeHa NMPU KUIEHHHM 32 CYET HU3KOTEIUIONPOBOAHBIX U
MOPUCTHIX NOKPBITHMA.

~
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CKUU TOCYIapCTBEHHbIN TexHuueckuil yausepcutet, ObC ACB, 2018. — 178 c. —
ISBN 978-5-7731-0686-9 (u.2), 978-5-7731-0684-5. — TekcT : 3N€KTPOHHBINA //
OnekTpoHHO-OmOnMnotreunass cucrema |IPR BOOKS :  [caiit]. — URL:

http://www.iprbookshop.ru/93259.html

II /lononnumenvnas 1umepamypa

2. TroxoBa, M. H. TeroMaccooOMeH. DKCIIEpUMEHTAIBHOE UCCIIEI0BAaHUE XapaKTepu-
CTHK TeIuiooOMeHa: yyeOHoe mocoOue Ui CTYACHTOB HaIpaBieHUs MOJITOTOBKHU
13.03.01 TemmosHepreTrka U TEIVIOTEXHUKA. [DJIEKTPOHHBIN pecypc] — DIJIEKTPOH.
nas. - Jlane : OBC. — Canxkr-IletepOypr : CIIOTJITY, 2015. — 32 ¢. — Pexum no-
cryna: http://e.lanbook.com/book/71868 — 3ari. ¢ skpaHa.

3. PacueT TemaoBBIX MPOLIECCOB M YCTAHOBOK B MpUMEpax M 3a/adax : MpakTukym / B.
B. lanaii, A. I'. Muxaiinos, II. A. batpakoB [u np.]. [DaeKkTpoHHBIN pecypc] —

OmMck : OMCKHM rocyIapCcTBEHHBIN TexHUUYeckuit yauBepcurer, 2015. — 120 ¢. —
ISBN 978-5-8149-2126-0. — TekcT : 2JIECKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiT]. — Pexum J0CTyTIa:

http://www.iprbookshop.ru/58098.html — 3ar. ¢ sxpana.

4. lemenok, C. JI. TemmooOMeH 1 ruApaBInYeCcKOe CONMPOTUBIICHHUE B TPYOax U KaHamax
: yaueOnoe nocobue / C. JI. lemenok. — Cankrt-IletepOypr : Ctpata, 2018. — 306 c.
— ISBN 978-586983-099-9. — Tekcr : oanektpoHHbI /[ DieKkTpoHHO-
OnOIMoTECUHAS crucrema IPR BOOKS : [caitT]. — URL.:
http://www.iprbookshop.ru/88774.html

6 YA EBHO-METOJANYECKOE OBECIIEYEHHUE JTUCIUITINHBI

Y4eOHO-MeTOAUYECKHUE U3aHus, paspadoTanHbie B JOHHTY:

5. Meronuueckue yka3aHUs K MPOBEACHUIO MPAKTUYECKUX 3aHATUNA MO AUCLUILIUHAM
«MHTeHCH(DUKAIHS TETUTOBBIX MpoIieccoBy, «MHTeHCH(UKAIUS TEIUIOMAaCcCOOOMEHHBIX
IPOLECCOB B TEXHOJIOTMYECKUX arperarax» [DJIEKTPOHHBIN pecypc] : Uisl CTYyJIEHTOB
HanpasieHus: noarotoBku 13.04.01 «TemnosnepreTvka u TEIIOTEXHUKA» (Marucrep-
ckas nporpamma «TerosHepreTrkay, « TeroBble JIEKTPUUECKUE CTaHIUNY, «DHEp-
TeTUYECKHA MEHEIKMEHT») Bcex dopMm oOyuenus / TOYBIIO “JOHHTY”, Kad. npo-
MBIIIJIEHHOW TerosHepreTuku; cocT.: C. B. I'puaun — Dnektpon. gaH. (1 ¢aiin). —
Ho-uweux : JOHHTY, 2023. — Cucrem. tpeboBanusi: Acrobat Reader. http://
kpt.fmt.donntu.ru/sites/default/files/17 b1v9 p st 123.pdf

6. Metoanueckue peKOMEHIAINHA K CAMOCTOSITENIbHOW paboTe CTYJACHTOB IO JTUCIIUILIH-
HaM «MHTeHCU(UKalus TemIoMacCOOOMEHHBIX MPOIECCOB B TEXHOJIOTMYECKHX arpe-
ratrax» U «VHTeHcHU(DUKAIUSA TEIJIOBBIX MPOIECCOB» [DIEKTPOHHBIA pecypc] : s

24



http://www.iprbookshop.ru/93259.html
http://e.lanbook.com/book/71868
http://www.iprbookshop.ru/58098.html
http://www.iprbookshop.ru/88774.html
http://kpt.fmt.donntu.ru/sites/default/files/17_b1v9_p_st_123.pdf

0o0y4aroluXcsi YpPOBHS MPOPECCHOHATBHOTO O0Opa3oBaHUsl «MarucTparypa» o
HanpasiieHuto noaroroBku 13.04.01 «TernosHepreTrka U TEIJIOTEXHUKA» (Marucrep-
ckue nporpammbl «TernosHepreTuka», «TemnoBble 3JIEKTPUUECKUE CTAHLIMH, «DHEp-
reTU4YecKuii MeHeHKMEHT») Bcex Gopm obyuenusi / TOYBIIO «/IOHHTY», Kadenpa
MPOMBIIIJIEHHON Terio3HepreTuku; coct.: C. B. I'punun — Dnextpon. gaH. (1 ¢aiin).
— Hownenxk : JIOHHTY, 2023. — 29 c¢. — Cucrtem. TpeboBanust Acrobat Reader. http://
kpt.fmt.donntu.ru/sites/default/files/17_blv9 s st 123.pdf

/. Mertoauueckue yka3aHUs K BBIMOJHEHUIO WHIAWBUYATbHON pabOThl MO JTUCIUILIHU-
HaM «VHTeHCH(UKALMS TETIOMAaCCOOOMEHHBIX MPOIIECCOB B TEXHOJIOTHYECKUX ar-
peratax» u «VHTeHCHU(DUKAIMS TETIOBBIX MPOLIECCOBY [DIEKTPOHHBINA pecypc]: Ais
CTyAeHTOB HampasyieHus: noaArotoBku 13.04.01 «TermnosHepreTrka u TEMIOTEXHUKAY
(Maructepckas nporpamMmma «TermodHepreTrkay, « TeraoBbie dJEKTPUUSCKUE CTaH-
Uun», «OHEPreTUYecKuil MeHekMeHT») Bcex ¢Gopm obyuenuss / ['OYBIIO
“NOHHTY”, Kad. npomblimenHoit ternosanepretuku; coct.: C.B. I'punun, FO.A.
boes, E.K. Cadonona, /[.JI. bezbopomoB. — Dnexrpon. nan. (1 daiin). — JoHenk:
JNOHHTY, 2023. — Cucrewm. TpeOOBaHUS: Acrobat Reader.
http://kpt.fmt.donntu.ru/sites/default/files/17_biv9 r st 123.pdf

8. I'puaun, C. B. MnTencudukaims TemaoBbix npoiueccoB B TOVY : KOHCIEKT JEKIUH 110
Kypcy [DNeKTpOHHBIN pecypc] : sl CTYACHTOB crielMaabHOCTeN: TermoBbie 2JIeKTpu-
YecKHe CTaHIuH, TersiosHepreTuka JHEBHOM U 3a0uHOoi popm oOyuenus / Coct. C.B.
I'puaus. — (1,06 MO). - Honenk : 'BY3 "IonHTVY", 2013. - 52c. - 1 ¢aiin. - Cuctem.
TpeOboBanus: Acrobat Reader. - Pexxum moctyma: http://ed.donntu.ru/books/k900.pdf -
3arJ. ¢ sKpaHa.

JIEKTPOHHO-UH(OPMAIHOHHBbIE PeCypPChI
OBC JJOHHTY - http://donntu.ru/library

Internet-pecypcsoi
N1. Marepuaniel mo kypcy TemromaccooOMeH (Kypchl JEKIMH W IPOrpaMMBbI
sk3amMeHOB). - Kadenpa nmxeHepHon Tenaopu3nka MOCKOBCKOTO dHEPTeTUYECKOTO
uHCTHTYTa - hitp://www. itf-mpei.ru/library/lection-examination/tmo/

N2. Pacuer TEIIOOTHAYU IO KPUTEPHsAM TomoOus. - http://msd.com.ua/osnovy-
energosberezheniya-i-energoaudita/raschet-teplootdachi-po-kriteriyam-podobiya/
ns. baza €CTECTBEHHO-HAay4YHOT O LHKJIA o TEIJIOMAacCOOOMEHY. -

http://www.gaudeamus.omskcity.com/PDF _library natural-science 8.html

4. VyeOnas nuTeparypa 1O TEIUIOBEIM W MacCOOOMEHHBIM IMpoIleccam. -
http://www.k204.ru/uchebniki.htm

us. CnpaBouHas uHbopMaIus o TEIIIOMacCOOOMEHY. -
http://www.bibliotekar.ru/spravochnik-4/index.htm

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUITJINHbI

1. YueOnast aymutopus (mabopatopusi) Ne5.151 yueOHbIi kopiyc 5 J1si IpoBeie-
HUS 3aHATUN JIEKIMOHHOTO THUIA, TPYNIOBBIX U MHAUBUIYAIbHBIX KOHCYJIbTAllUH, Te-
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KYIIEro KOHTpoJsl (Crenuaau3upoBaHHas MeOesb: JOCKa ayJUTOpHAas, CTOJbI MpPernoaa-
BaTelisl U ayJAUTOPHBIC, CTYJbs MpemojaBaTesss U ayIuTOpHbIC, MKA(pbl; MyIbTUMEININI-
HOe o0opyaoBaHuE: nepeHocHo kommbioTep (notebook) HP ProBook6560B (oneparu-
onnas cuctema Linux Ubuntu 12.04 LTS (GNU GPL), LibreOffice 3.4.3 (GNU GPL)),
nepeHocHoit kommbioTep (notebook) Toshiba Sattelite 1805 (omepammonHas cucrema
Linux Xubuntu 12.04.1 LTS (GNU GPL), Abiword 2.9.2 (GNU GPL)), nepenocHoii
kommbioTep (notebook) ASUS X-51L (onepannonnas cucrema Linux Ubuntu 10.04 LTS
(GNU GPL), OpenOffice.org 2.4 (GNU GPL)), ayaunokononku F&D, ayamokosoHKu
Teac 80W, xonockon ITOJIMIIFOKC (2 mit.), nepeHOCHON MyIbTUMEIUNUHBIN MPOESKTOP
OPTOMA EP774, nepeHocHoii skpaH (2 wmrt.); o0opyaoBanue: BoabTMeTp M-381, koM-
npeccop yHuBepcanbHbll YK-2, koHaumonep Bozayxa AsepOaimkan-4Mm (Maker), ja-
OopaTopHasi yCTaHOBKa JUIsl U3yYEHHUs MPOIIECCOB TEIUIONepeiayun, JabopaTopHas ycra-
HoBKa «MccnenoBanue ko3P puueHTa TEIUIO0TAauN», JJabopaTopHas YCTaHOBKa Hcclie-
JIOBaHMsI TEIUJIONPOBOAHOCTH, JabopaTopHas yctaHoBka «VcciieqoBanue TerionpoBo-
Hoctu - TMO 16», naboparopnast ycranoBka TMO 2A, naboparopnas ycranoBka TMO
20, naboparopnas yctaHoBka TMO 3 A, mukpoBonbT-mukpoammnepmerp @ 116/2, noten-
ruometp KCII-4/3I1I1-09 (3 mit.), mpubop omnpenenenus ko3GGUIMEHTa TeTUIONPOBO/-
Hoctu UT-3, neutecoc bypan-3, perynstop nHanpsokenust PHII 3-378 (4 mir.), ceTeBoit
GbunbTp ymmHuTENb, TpaHchopMaTop «JlaTp-2M», 31eKTpOnoI0TeHIIE; KOMIUIEKT Tepe-
HOCHOTr0 o0opyaoBanus (razoananuzarop MAK-2000M; razoananmzatop W-TEST-8200,
TomuHoMep yasTpaszBykoBor TT 100, xkomruiekt pacxomomerpucta Jlebeas KP 01,
KOMIUIEKT JUIsl TTIOMCKa CKPBIThIX KoMMyHUKaui LKZ-700, TokousmepuTeabHbIe KIeIu
BM 151, nansHOMep nazepHsiii Disto D3a, tepmomerp konTakTHbIH TK-5.11 ¢ 30H10M,
ToJuHOMEp yibTpa3BykoBoi TY3-1, mokcmerp TEC 0693, mupomerp DI1iR-632, mry-
momep DB 100, npubop Muorodyukimonansueii AMI 300 CLA (onpenenenue napa-
METpOB OKpyxarweh cpeasl), potoannapar CANON EOS-450D B xommiekre, (poto-
mratuB Continent B1 H=420-1300 mMm.); yuyeOHO-HATJISAAHBIE MTOCOOMS: KOMIUIEKT WH-
(dbopMaIMOHHBIX y4eOHO-HATJISIHBIX TTOCOOMH B COOTBETCTBUM C BHJIOM y4eOHOU es-
TEIBLHOCTH; HAOOp YUeOHBIX BUIACOPUILMOB B IM(POBOM dopmMaTe 1Mo MOJAEIHPOBAHUIO
nporieccoB U siBnieHud B cucteme ANSYS: «MoaenupoBaHue TEIJIOBOTO COCTOSIHUSA TO-
MeleHus», «MoaennpoBaHue TEII000MEHHNKay, «OCHOBHbBIE MPUHIIUIIBI MOJECIHPOBA-
HUS TOpEHUsD», «YHUCIIEHHOE pellleHre 3aJa4 THAPOJIUHAMUKNY, «HHUCIEHHOE MOAEIUPO-
BaHHME BUXPEBOTO TEUEHHUS KUAKON cpeabD», «HucaeHHOe MOAEIUPOBaHUE MpolLecca me-
pEMENIMBAHUS KUAKOCTHY, «UHCIEHHOE MOIECIMPOBAHUE CTPYKTYPHI TYpPOYJIEHTHOTO
MOTPAaHUYHOI'O CIIOS» U JIP.).

2. YuebHas aygutopusi (KOMIBIOTEpHBIN Kimacc) Ne5.153 yueOHbIN KOpmyc S5 auis
MPOBEJICHUST MPAKTUYECKUX 3aHATHH (Crieruann3upoBaHHas MeOesb: JOCKa ayauTOp-
Has, CTOJIbI IPETNOaBaTelNsl U ayAUTOPHBIE, CTYJIbsl MPENOJaBaTeNsl U ayIUTOPHbBIE, IIKa-
b1, MyTbTUMETUIHHOE 00OPYIOBaHME: dKpaH CTaruoHapHbIH DJI-4; mepeHOCHOW KOoM-
netoTep (notebook) HP ProBook6560B (onepannonnas cuctema Linux Ubuntu 12.04
LTS (GNU GPL), LibreOftfice 3.4.3 (GNU GPL)), neperocHoii komrmbroTep (notebook)
Toshiba Sattelite 1805 (omeparnmonnas cucrema Linux Xubuntu 12.04.1 LTS (GNU
GPL), Abiword 2.9.2 (GNU GPL)), nepenocHnoit kommnbtotep (notebook) ASUS X-51L
(omeparmonnas cucrema Linux Ubuntu 10.04 LTS (GNU GPL), OpenOffice.org 2.4
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(GNU GPL)), ayauoxononku F&D, aynuokononku Teac 80W, xomgockon [omummroke (2
1IT.), NEpeHOCHOU MynbTUuMeauitHbINA npoekTop OPTOMA EP774, nepenocHoi skpaH (2
mrT.); odbopynosanue: HUB TP 1008C; cranmonapubie koMmnbioTepsl: Ha 6a3e IntelCore
2Duo (Dual Core) — 2 mir.; Ha 6a3e Intel Celeron — 4 mT. (mporpaMMHOe oOecTICUCHHE:
ornepanuonHas cuctema Linux Ubuntu 12.04 LTS (18.04 LTS) (GNU GPL), LibreOffice
3.4.3 (LibreOffice 5.3.4) (GNU GPL), GIMP (GNU GPL), AVIDEMUX (GNU GPL),
GNU PSPP (GNU GPL)), xonupoBanbhblii anmapat Canon FC-224/226, npuntep HP LJ
1200, npuntep Canon LBP 810; xoMIuiekT nmepeHOCHOTO 000pyaoBaHus (razoaHayinza-
top MAK-2000M; razoananuzatop W-TEST-8200, tomuunomep ynbrpa3zBykoBoit TT
100, xommuiekT pacxoaomerpucta Jledear KP 01, koMIuiekT jisi moucka CKPBITHIX KOM-
mynukanuit LKZ-700, Tokonsmepurenshsie kiemu BM 151, nanbHomep nazepusiii Disto
D3a, tepmometp koHTakTHbIM TK-5.11 ¢ 30H710M, TONIMHOMEp YibTpa3BykoBoi TY3-1,
mokemetrp TEC 0693, nupomerp II1iR-632, mymomep DB 100, npudop MHOTODYHKIH-
oHanbHbli AMI 300 CLA (ompezaeneHnue napameTpoB OKpysKarolen cpeasbl), (hoToarra-
pat CANON EOS-450D B kommuiekte, oromratuB Continent B1 H=420-1300 mm.);
y4eOHO-HaTJISIHbIE TOCOOUS: KOMIUIEKT HH(DOPMAIIMOHHBIX y4eOHO-HATJISIHBIX TOCOOUI
B COOTBETCTBUU C BUJIOM YUEOHOM JIESATEIHHOCTH).

3. IloMemenus st cCaMOCTOATEIbHOM PadoThl C BO3MOKHOCTBIO MOAKIIOYEHUS
Kk cetn "MuTepHer" M obecnedeHHEM [OCTyHa B AJIEKTPOHHYIO HHPOPMALMOHHO-
o0Opa3oBaTeIbHYIO Cpejly OpraHu3alliy: YUTaNbHbIE 3aJbl, yueOHble Kopmyca 2,3 (Kom-
NBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO MOJAKIIOUeHUS K ceTH «HTepHeT» u obecneye-
HUEM JIOCTyIla B JJIEKTPOHHYIO HH(]OpMaimoHHo-o0pa3zoBaTenbHyo cpeay (DMOC
JOHHTY) u anekrponHo-6uomuoreunyto cuctemy (ObC IPR Smart), a Takxe BO3MOX-
HOCTBIO MHJIMBHUIYAJILHOTO HEOTpaHWYEHHOTO JocTyma obydaronuxcs B ObC u DMOC
nocpeactBoM Wi-Fi ¢ mepconanbHbIx MOOMIBHBIX ycTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmectBennas nunenzus MPL 2.0/ Grub loader for ALT Linux -
munien3uss GNU LGPL v3/ Mozilla Firefox - munenszus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL.
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