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1.  OBIIUE CBEJEHUS

VYuebnas nucnuminHa «TermomaccooOMeHHOe 000pyAOBaHUE MPEANPUATHID U3ydaeTcs B
CEIbBMOM CEMECTpE.
Kypcosas pabota/KypcoBoii mpoeKkT — He IpeyCMOTPEHBI.

1.1. ®dopma npOMeKYyTOUYHOU aTTECTALHUH:
CEAbMOM CEMECTD - 3a4eT
1.2. Mecto yuebHOM nuctuiuinHbl B cTpyktype OITOIT

VYyeOnas qucuuminHa «TermmoMmaccooOMeHHOe 000pyA0BaHUE MPEANPUITUN» OTHOCHUTCS K
4yacT, GOpMHUPYEMOIl y4aCTHUKaAMHU 00pa30BaTEIbHBIX OTHOIICHHH.

N3yyeHne MUCIUILUIMHEI ONMPAeTCs Ha Pe3yIbTaThl OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBbI
MPEABITYIIETO YPOBHSI.

OcHOBOM 1711  OCBOGHHS JUCUUIUIMHBI  SIBISIOTCA  pe3yjibTaThl  OOy4eHHUS  TO
MPEAMICCTBYOIUM TUCIUILUIMHAM U MPAKTUKAM:

- TexHudeckas TEpMOIMHAMHUKA,;

- TemnomaccooOMeH;

- Teopust mogo6us 1 puanvyecKkoe MOACTUPOBAHUE B IPOMBIIIUICHHOM
TEIJIOOHEPTeTUKE;

- I'upporaszonnHamuka;

- DNEeKTPOTEXHUKA U OCHOBBI AJICKTPOHUKH;

— OCHOBBI POEKTHOM JEATEIBHOCTH;

- Tennodusuka,

- XuUMHS HEOpraHUYeCKas,

- XuMusi opraHuvecKas;

- YuclieHHBIE METOIHI,

- dusuka,;

- Hetpaaumnmonnsie 1 BO30OHOBIsIEMbIE HCTOYHUKH SHEPTHH.

Pe3ynbrarel 00ydeHus 0 y4eOHON JUCITUTUIIMHE, UCTIONB3YIOTCS TIPH U3YUYCHUH CIIETYFOIINX
JUCUUILIMH U IPOXO0KIECHUS MPAKTHK:

- MaremaTrueckue METO/IbI B TeTUIO(HU3UKE U TeTTIOIHEPTETUKE;

- Harnerarenu, TerioBble IBUTaTeNN U IHEPTETUYECKUE YCTAHOBKH,

— HanexxHocTh CHUCTEM TEIIIOCHAOKEHUS

- NmutanmoHHOE MOIETUPOBAHUE B 33/1a4aX CUCTEMHOTO MH)XMHUPHHTA;

- OCHOBBI ONITUMH3AITAN TEXHOJIOTUUECKHUX MTPOIIECCOB;

- DHeprod3pGeKTHBHOCTH MPOU3BOICTBEHHBIX MIPEANPUITHH;

- DHEPreTUYECKUN ayUT U SHEPTeTHYECKHE O0alaHChl MPOMBIIIICHHBIX MPETPUATHI.

PesynbpTaTel OocBOCHMS yueOHOW IUCIUILUIMHBI B JaibHElIIeM OyayT WCHOJB30BaHBI MPH
MIPOXOXKJICHUH TIPOU3BOJCTBEHHOW MPAKTUKH W BBIMOJTHECHUH BBITYCKHON KBadu(UKAITMOHHOM
paboTHI.

2. IEJMH U INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS IO
JTUCHUIIIMHE

HensmMu ocBoeHUs IUCHUIIIMHBI «TermmomMaccooOMeHHOe O00OpyIOoBaHUE MPEATPUITHID
SIBIIICTCS.

- dbopMUpOBaHHE 3HAHHWIA OCHOBHBIX (PH3MYCCKUX MOJENEH TepeHoca TeIIOThl H
MaccChl B HEMOJABMKHBIX U ABUKYILUXCS CPENAX;



— (dbopMupoBaHHE Yy CTYJIEHTOB 0a30BBIX 3HaHWI B 0OJIACTH TEOPUU TEILJIOBBIX U
MacCCOOOMEHHBIX MPOIIECCOB, PA3BUTHE HABBIKOB CAMOCTOSITEILHOTO OPHUCHTHPOBAHHS B IIUPOKOM
Kpyre TeOPEeTUIECKUX U MPUKIAAHBIX BOMPOCOB MO TEOPUHU TEIIIOMAacCOOOMEHA MPHU SKCILTyaTaluu
Y UCIOJIb30BAHUS TEIJIOTEXHUYECKOT0 000PY10BAHMS;

- yMEHHE U HaBbIKM MCIOJIb30BaTh METObI pacueTa MOTOKOB TEIJIOTHI U MACChl, OJIEH
TEMIIEPATyPhl ¥ KOHIICHTPAIIMH KOMIIOHEHTOB cMecel, Oa3upyrommecss Ha dTHX MOJEISAX, METOIbI
9KCIIEPUMEHTAIILHOTO H3YYEeHHs IPOLIECCOB TEIJIOMAacCOOOMEHa M OINpeesieHUs] MEePEeHOCHBIX
CBOJICTB,;

- pazBuTHE CrnOcOOHOCTH oOOydaeMbIX K (U3NYECKOMY M MaTeMaTH4YeCKOMY
MOJIETTUPOBAHUIO MPOIIECCOB MEPEHOCa TEIUIOThI (Macchl), MPOTEKAIOIIUX B PEATbHBIX (PU3NUECKUX
00bEKTaxX, B YaCTHOCTH, B YCTAHOBKAaX SHEPIeTHUKU U IPOMBIIIIEHHOCTH;

- dbopMupoBaHre y OOyYarOIIMXCS KOMIIETEHIIMA YCTaHOBJIEHHBIX 00pa3oBaTEIbHOMN
nporpammoit B cootBercTBUU ¢ ®I'OC BO 1o nanHo#i AUCUUIUIUHE,

- KBIM()ULIUPOBAHHOE MIPOBE/ICHHE 3J€MEHTapPHBIX pacyeToB 3a1a4
TEIJIONPOBOAHOCTH, KOHBEKTUBHOTO TEIUIOOOMEHA, TeIiooOMeHa Mpu (ha30BBIX U XHUMHYECKUX
MPEeBpalICHHUIX U TeII000MEHa U3JIy4eHHeM, MacCOOOMEeHa, TeTIIOTUAPABIUKY;

- OCBOCHHE TUTIOBBIX METOJIMK  pacuera  TeII00OMEHHBIX
TEIJIOOHEPTETUIECKUX YCTAHOBOK U CHUCTEM TETTIOCHAOKECHHSI.

PesynbraTtoM oOyueHus mo ydeOHOW UCHMILIMHE SIBISICTCS OBJIAJICHHUE OOYYaIOUIMMUCS
3HAHUSIMU, YMEHUSMH, HaBBIKAMH U OIBITOM JCSATEIHHOCTH, XapaKTEPU3YIOIIUMH IPOIECC
dbopMUPOBaHUSA KOMIIETEHIIMI M OO0ECIEeYMBAIONIUMHU JOCTI)KEHHUE TUIAHUPYEMBIX PEe3yJIbTaToOB

arrapaTroB

OCBOCHUS yUeOHOU AUCIUTUTHHBI.

2.1.

CDOpMI/IpyeMBIe KOMIICTCHI NN, HHIANKATOPbI JOCTHKCHHUA KOMHCTGHHHﬁ,

COOTHECEHHBIE C TUNITAHUPYEMBIMU Pe3yIbTaTaMi 00YUYESHHS M0 TUCIUILINHE:

KO}I 1 HAMMCHOBaAHUE

Kox 1 HauMeHoOBaHHe

I[I1anupyemblie pe3yJbTaThl 00y4eHHS

HHAMKATOpa
KOMIIETeHIINH N0 AUCHHUILINHE
JAOCTHKEHHSI KOMIIETeHIINH
[K-2 NA-TIK-2.1 - IEMOHCTPUPYET pacyeT TUIIOBBIMU

I/ICHOJIBBYCT THUIIOBBIC
METOJbI PACUYCTOB IIPpU

Pacuer TunoBeIMH METOAaMH
TEXHOJIOTMYECKUX MIPOIECCOB

METO/IaMH TEXHOJOTHYECKHUX MPOIECCOB
TEeHEpAIMK YHEPTUH B 00J1acTH

obecrieyeHuH reHepaluy SHePruu TETIIOMAaCCOOOMEHHOT0 000pYJOBaHUS IS
TEXHOJIOTMYECKUX IPEANPUITHI
MPOIECCOB OOBEKTOB NI-T11IK-2.2 - CITOCOOEH MPUHSATH, PACYETHI THTIOBBIMHU
npoeccuoHaIbHON PacueT THTIOBBIMH MeTOJaMH METO/IaMH TEXHOJOTHYECKHX MPOIIECCOB
JeSITeNbHOCTH TEXHOJIOTHYECKHX MPOLECCOB TPaHCIIOPTUPOBKH SHEPTUH B 00J1aCTH
TPaHCIIOPTUPOBKH SHEPTUU TEIIOMAacCOOOMEHHOI0 000PYAOBaHHUS AT
NpEeANpUATUN
NA-TIK-2.3 - IEMOHCTPUPYET pacdeThl TUITOBBIMHU
PacueT TUIIOBBIMU MeTOJaMH METO/IaMH TEXHOJOTMYECKHX MTPOLIECCOB B
TEXHOJIOTMYECKHX MPOLIECCOB TEIIOMAacCOOOMEHHOM 000PYAOBaHUH VIS
WCIIOJIb30BaHMS M YTHIH3ALUU NPEANPHUATUI TP UCTIONIB30BAHUY U
SHEPTUHU YTUIM3aLUN SHEPTUU
NA-TIK-2.5 - CITOCOOEH pa3padoTaTh MEPOTIPHUATHS 1O
Pa3paboTtka MeponpusaTHii 110 3HEPro- U pecypcocOepexeHIo B 00IaCTH
SHEPro- U PeCypcoCOEPEKEHUIO | TEIIIOMACCOOOMEHHOT0 000pYI0BaHUS IS
Ha 00BEKTax NpEANPHUATHI
npogeccHoHaIBHON
JISSITENIBHOCTH
[K-3 NA-TK-3.1 - pa3pabaThIBAET DIIEMEHTHI CXEM

Pa3pabaTbiBaeT cXeMbl
pasMeIeHns 00beKTOB
poheCCUOHATBHOM
JICSITENIBHOCTH B

Pa3paboTka 37eMEHTOB CXeM
pasMemeHns 00bEKTOB
npodeccruoHaTbHOM
JISSITEILHOCTH B COOTBETCTBUU C

pasMelieHusT 00bEKTOB
TEIJIOMacCOOOMEHHOTO 000PYIOBAHUS IS
MPEANPUATANA B COOTBETCTBUH C
TEXHOJIOTHEH POU3BOJICTBA




KO}I M HAMMCHOBAaHHUE
KOMIICTCHIINHU

Konx u HaumMeHoOBaHHe
HHANKATOpA
JTOCTHKeHUS KOMIIeTeHIIHH

IInanupyembie pe3yJbTAThI 00y4eHHsT
1O AUCHUILIUHE

COOTBETCTBHUH C
TEXHOJOTHEH
MIPOU3BOJICTBA

TEXHOJIOTHEH IIPOU3BOJACTBA

NJ-T1K-3.2

[Monbop cranmapTHOTO
TEXHOJIOTHYECKOTO
000pyIOBaHMS NIPU pacueTe u
MPOEKTHPOBAaHUN OOBEKTOB
IIPOMBIIUIEHHON
TEIIOOHEPTETUKU

- MOAOMpaeT CTaHAAPTHOE
TEXHOJIOTHYECKOe 000pyIOBaHUE MTPU
BBITIOJIHCHHUU PACUCTa U MPOCKTUPOBAHUSA
TEIIOMaccOOOMEHHOTO 000PY TOBaHHS JIS
MpeaNPUATUN

3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUIIJIUHBI

OO6wast TpyA0E€MKOCTh Y4eOHON AMCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBIISET:

1o 0OyHOU opme 00yueHHs — 4

3.e. 144 gac.

3.1. Crpykrypa y4yeOHON AUCHUILITUHBI JIsl 00yUarolUXCsl M0 BUAM 3aHATUN

CTpyKTypa H 00beM AMCHUILINHBI
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3.2. Crpykrypa yueOHON AUCIUIIIMHBI 1JIs 00yUYaOIIKMXCs MO pa3iesaM U TeMaM JUCHUIUIUHBL: (04Has ¢opma 00ydeHHS)
I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpOIHpYyeMbIe) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
KOo/A(bI) HauMeHOBaHuUE PA3/IEI0B, TEM; o = g |3 e g £ e 5 COBOKYIIHOCTH TEKYI[Hil KOHTPOJIb
(dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KommeTeHuum (i) u =) E g |§3 § 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMoCTH
AOCTHIKEHHUSI b} == S§3EF =273 'S
KOMIIETeH U = E& RIS EE O &
CenbMoii cemecTp
IK-2: Paznen |. TennoHocuTe M U Tem1000MeHHbIE ANMApaThl B 12 4 12 18 DopMBI TEKYLIETO KOHTPOJIS
NJ-TIK-2.1 NPOMBIIIJICHHOCTH ¥ HX OCHOBHBIE XapaKTepPUCTHKH no pazzeny |
WA-TIK-2.2 Tema 1.1 6 1 1. yCTHBIH onpoc
WA-TIK-2.3 TermyoHoCUTENM B  MPOMBIIUIEHHOCTM W HMX  OCHOBHBIE 2. TECTUPOBAHHUE
WJI-TIK-2.5 XapaKTEPUCTUKH. 3. KOHTPOJIbHBIE PadOTHI,
MK-3: Tema 1.2 6 1 4. MHMBU Ty aJIbHBIE JOMAIIIHUE 3a/1aHH,
WA-TIK-3.1 TenmooOMeHHbIe anmapaThl 1 0COOEHHOCTH MX pacyeTa. 5. MUCBMEHHBIH OTYET C pe3yIbTaTaMU
NA-TIK-3.2 [Mpaktuaeckoe 3anstue Ne 1.1 0,5 2 SKCIIEPUMEHTA ¥ OTBETAMHU Ha
Pacuer noteps AaBieHUs U MOIIIHOCTH, 3aTPAuYMBAEMON MIPHU KOHTPOJIbHBIE BOIPOCHI,
TPAHCTIOPTUPOBKE PA3INIHBIX TEIUIOHOCUTEINEH Ha 3aJaHHOE 6. MUCBEMEHHBIN OTYET C PE3yJIbTaTaMH
paccTosiHHe. BBITIOJTHEHHBIX KCIIEPUMEHTATIBHO-
[Ipaktuueckoe 3austue Ne 1.2 0,5 2 nmabopaToOpHBIX paboT,
Pacyer moteps TEIUIOTHI IPU TPAHCHOPTHPOBKE 7. 3a1uTa J1abopaTOpPHBIX pabdor.
TEIUIOHOCUTENIEH B 3aBUCHMOCTH OT CIIOCO0a MPOKITAIKH
TpyOOIPOBOIOB.
[IpaxTrueckoe 3anarue Ne 1.3 0,5 2
Pacder TemmoBBIX OaaHCOB peKyNepaTHBHBIX
TEIUIOOOMEHHHKOB.
[IpakTuueckoe 3anstue Ne 1.4 0,5 2
KoncTpyKkTOpckuii 1 MOBEPOUHBIN pacdeT KOXKYXOTpyOHOTO
pekynepaTopa.
[Ipaxtraeckoe 3austue Ne 1.5 1 2
Pacuer cMecuTeIbHOTO TEIIOOOMEHHUKA THIIA «I1ap-BOJIA.
[TpakTrueckoe 3aastue Ne 1.6 1 2




I[Inanupyemsie

Buabl yueOHol padoThI

(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MeponpHATHiA, 06ecneInBawmue Mo
Ko7 (bI) HaunmeHoBaHue pPa3/iesioB, TeM; o = g |3 g & A 5 COBOKYITHOCTH TeKYyIIHii KOHTPOJIb
dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KoMmeTeHuum (i) 1 =) E g |§3 ‘: 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMoCTH
AOCTHIKEHHUSI b} == S§3EF =273 'S
KOMIIETeH U = E& RIS EE O &
Pacuer TennoBoro 6ananca BpalIalomerocsi pereHepaTuBHOTO
BO3/IyXOIOIOTpeBaTEIsI.
JlabopaTtopHast padorta Ne 1.1 6 2
Omnpenenenne mapaMeTpoB BIAKHOTO BO3IyXa H XapaKTEPHCTHK
TerioMaccooOMeHa.
JlaGoparopHast pabora Ne 1.2 6 2
Omnpenenenne TEIUIOBBIX TTOTOKOB B OpeOpEeHHBIX
pekynepaTtopax. Ponb addexTuBHOCTH pedpa.
IK-2: Paznea Il. TemsiomaccooOMeHHBIE MPOIECCHI 1 MAIIMHBI 10 8 10 18 ®DOopMEBI TEKYIIET0 KOHTPOJIS
NA-TIK-2.1 Tema 2.1 5 1 no pazgeny |l
WNJI-TIK-2.2 TemnmomaccooOMEHHBIE TPOLIECCHI U MAITUHBI 11 00pabOTKH 1. yCTHBIH ompoc
WA-TIK-2.3 MaTEepPHaJIOB B )KUIKOCTH. 2. TeCTHPOBaHHUE
UA-TIK-2.5 Tema 2.2 5 1 3. pedepar/moknan ¢ mpe3eHTaIueH,
IIK-3: TemmomaccooOMEHHBIE POLIECCHI U MAITUHBI 11 00pabOTKH 4. KOHTPOJIbHBIC PAOOTHI,
W-TIK-3.1 MaTepHajIoB B BO3AYIITHOM M ITApOBOI cpefiax. 5. MHIMBHyalbHbIC JIOMAIITHAE 3a/1aHHs,
W/JI-TIK-3.2 [Ipaktruueckoe 3austue Ne 2.1 1 1 6. MUCBMEHHBIN OTYET C Pe3yIbTaTaAMU
Pacuet koapduunenrta nud¢ys3un Biaru B TKaHU. SKCIIEPUMEHTa U OTBETaMH Ha
[Ipaktruueckoe 3anstue Ne 2.2 1 1 KOHTPOJIbHBIE BOIIPOCHI,
TenmoBo#i 6amaHC OTKPHITHIX 0aKOB B MEPHOAMIECKOM PEKHME. 7. MUCBMEHHBIH OTYET C pe3yJIbTaTaMU
I[Ipaxtuyeckoe 3anarue Ne 2.3 1 1 BBITIOJTHEHHBIX 3KCIIEPUMEHTATBHO-
Pacuer Gamanca 3aKpBITOr0 KpaCHUJIbHOT'O Oaka. HaﬁOpaTopHHX pa60T,
IpakTuueckoe 3ansTHe Ne 2.4 1 1 8. 3ammTa 7a00paToOpHBIX PaboT.
TemnoBoii 1 MaTepHUaTLHBIN OaTaHCHI TPOMBIBHBIX MaIlTHH
HEIPEPBIBHOTO JACUCTBHUSL.
[IpaxTrueckoe 3anarue Ne 2.5 1 2
Pacyer nporieccoB copOumu 1 J1ecopOIIMH BJIaTH TEKCTUIBHBIMH




I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
KOo/A(bI) ) HaumMeHOBaHuUE PA3/IeI0B, TEM; o = g |3 e g £ e 5 COBOKYIIHOCTH TeKYI[Hil KOHTPOJIb
dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KoMmeTeHuum (i) 1 =) E g |§3 ‘: 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = £ (S§53§ 22 | g5 yCIIeBaeMoCTH
JOCTHIKCHUSA > a, c== S \g ’§ § a lé[ = \g
KOMIIETeH U = E& RIS EE O &
MaTepUaTaMH.
[IpakTrueckoe 3ansTue Ne 2.6 1 2
Pacuetr KOHBEKTHBHOM CYIIKU TKAHEH MPU MOCTOSHHBIX
nmapaMeTpax Bo3ayXxa.
[paktuueckoe 3ansTue Ne 2.7 1 2
PacueT cymku npu npSMOTOYHOM JIBH)KEHHH TKaHH M BO3IYXa.
[IpakTrueckoe 3ansTue Ne 2.8 1 2
[TpubnmxeHHBIN 0aJaHCOBBINA pacyeT WAeaTbHON CYIITHIIKH.
JlaGoparopnas padora Ne 2.1 5 2
MogenupoBanue 1udQy3unoHHOTO IpoLecca MPOMUTKH
MaTepUaIOB PACTBOPaMHU.
JlabGopaTtopHas pabora Ne 2.2 5 2
HccnenoBanne KMHETHKH CYLIKH U TEIIOMAacCOOOMeHa MEXKIY
MTOBEPXHOCTHIO BIAXXHOTO MaTepHalla M CYIIAIHHBIM areHTOM.
MK-2: Pa3nen |11. BoimapHbie ycTaHOBKHM M BTOPHYHbIE 12 4 12 18 DOpMBI TEKYIIETO KOHTPOJIS
UA-TIK-2.1 JHEpropecypcbl o pazzaeny IlI:
WN/-T1IK-2.2 Tema 3.1 6 2 1. ycTHBIH onpoc
HJ-11K-2.3 BrimapHble yCTaHOBKU M OCHOBBI HX pacyera. 2. TeCTHpOBaHHUE
UA-TIK-2.5 Tema 3.2 6 2 3. KOHTPOJILHBIE Pa0OTHI,
MK-3: BropuuHble 3HEpropecypchl TEKCTHIBHBIX PEANPUATHH U 4. yHIUBHU Ty aJbHbBIC JOMAITHUE 3a1aHus,
W-TIK-3.1 SKOHOMHSI DHEPTHH. 5. MUCHMEHHBIN OTYET € pe3yIbTaTaMK
NJ-11K-3.2 [Mpaktuueckoe 3austue Ne 3.1 1 2 SKCIIEPUMEHTA U OTBETAMH Ha
Pacder oHOCTYynIEeHYaTON BBINAPHOM YCTaHOBKH. KOHTPOJIBbHBIE BOIIPOCHI,
[IpaxTrueckoe 3anstue Ne 3.2 1 2 6. IMCBMEHHBIN OTUET C Pe3yIbTaTaMU
PacueT MHOTOCTYTIEHYAaTO# BBIMAPHOH YCTaHOBKH. BBITIOJTHEHHBIX KCTIEPUMEHTAIBHO-




I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHMSI: o o 3 " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
Ko1(b1) HaumenoBaHUe Pa3/lesioB, TeM; o So [§ 3g g% 5 COBOKYIHOCTH TEKYIIHii KOHTPOJIb
(opmupyemoii(bix) ¢opma(bl) IPOMEKYTOYHOM aTTECTALUMN = § g & § &l § % = § yCIeBaeMoCTH;
KoMmeTeHuum (i) 1 =) = E $E%§3 =L £ ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = £ (S§53§ 22 | g5 yCIIeBaeMoCTH
JTOCTHKCHHUSI > E- Z |S'§ = 3 é- = <8
KOMIIETeH U = & IRASS = O &
[Ipaktuueckoe 3austue Ne 3.3 1 2 71a00paTOPHBIX padoT,
Pacyer u mog0Oop KOHIEHCATOOTBOAYMKA HA KOHJICHCATHOM 7. 3ammra J1abopaTOpHBIX PadoT.
MarucTpaiu OpeanpUusITHsl.
[Ipaktrueckoe 3austue Ne 3.4 1 2
Pacuer u moxbop cenmapaTopa BTOPUIHOTO BCKUTIAHHS
KOHJICHCATa M KOHJICHCATHOTO 0aKa.
Jlaboparopnas padora Ne 3.1 6 3
MojienupoBaHre CBOWCTB TEXHOJIOTHUECKHUX PACTBOPOB U MX
TEMIIEPaTypHOH JETIPECCHH.
Jlaboparopnas padora Ne 3.2 6 3
MoenupoBaHre IpoIecca YTHIIH3AIAN TeTIIOTH TOPSIAX
cOPOCHBIX PaCTBOPOB.
3auer 4 1o Ouseram B MUCbMEHHOM (opme
HNTOTI'O 3a cexpmoii cemecTp 34 16 34 60
NTOTI'O 3a Bech nepuon 34 16 34 60




3.3.  Kparkoe copepxanue yueOHON AUCIUILTAHBI

HaumenoBanue pasgesa u
Ne Conep:xanue pasaesa (TeMbl)
TEeMbI AU CIUIIHHBI
Paznen | TensoHOCUTEIH M TEII000MEHHbIE ANNAPATHI B POMBIIIJIEHHOCTH U UX OCHOBHbIE
XapPaKTEePUCTUKU
Tema 1.1 TeruioHOCUTENN B Buap! TennoHocuTenel B NPOMBIIITIEHHOCTH, X XapaKTEpPUCTHKA U
HpOMLII_HJIeHHOCTI/I U UxX MPEABABIISICMBIC Tpe6OBaHI/IH.
OCHOBHBIC XapPaKTEPHCTHKI. Bona, BonsHO# nmap u BIaXKHBIH BO3AYyX KaK OCHOBHBIC
TEIUIOHOCUTENHN Ha MPEIIPHUATHSIX, METOABI PacueTa X IapaMeTpoB
U NIEPEAaBaEMbIX TEIIOBBIX TOTOKOB.
Tema 1.2 TermiooOMeHHEBIE anmapaTsl Krnaccudukarus terrooOMeHHNKOB. OCHOBHBIE THITHI
" OCOOEHHOCTHU UX pacuera. PEKYynEPATOPOB U NX KOHCTPYKTUBHBIC XaPAKTCPUCTHUKH.
IMopsimok BeIOOpa THHOPa3Mepa peKyInepaTopa U €ro NoBEpOIHOr0
pacuera.
Merto/ bl HHTEHCH(UKAIMN TEII0O0OMEHA B PEKyIIepaTopax.
CMecHuTebHbBIE U PEreHEpaTuBHLIC TEIIOOOMEHHUKH U MOpAA0K UX
pacyera
Pazpgen 11 TensomMaccoo0MeHHbIE MPOECCHI M MAIIMHBI
Tema 2.1 TemroMmaccooOMeHHBIE TexHoNOTHYECKHE MPOIecChl 00padOTKH MaTepPHAaIoOB B )KUIAKOCTIX U
IIPOLIECCHI U MAIIMHBI IS HMX 0COOCHHOCTH.
00paBOTKH MATEPHAIIOB B O6opynoBaHue 11t 00pabOTKN MaTEPHAIOB B KHUIKOCTH U
JKHIKOCTHL. MPOTEKAIOIIE B HEM MPOIIECCHI.
TermnoBble OamaHCchl MAIINH U1 00paOOTKH MaTEpHUaIOB B
KHUJKOCTH, pabOTAIONINX B MEPHOANIECKOM PEKUME.
Pacuer mammH 11 00pab0OTKK MaTepHaIoB B XKHUIKOCTH,
paboTaronX B HETPEPHIBHOM PEXHME.
OCHOBHBIE IPHHIUIIEI TETIIIOMAacCOOOMEHA B XKHUIAKOCTAX MPH
00paboTKe MaTEepHaoB.
TemmomaccooOMeHHBIE ITPOIECCHI ITpu 00padoTKe MaTepHuaIoB B
KHUIKOCTSIX.
TenmomaccooOMeHHBIE anmapaTsl 1 000pyIoBaHue I 00paboTKH
MaTepuaJioB B KUIKOCTIX.
Pacuer u mpoekTUpoBaHUE CHCTEM TEIIOMaccoOOMeHa st
00pabOTKKH MaTEPHAIOB B KHIKOCTSX.
TemooOMeHHbIE TOBEPXHOCTH M HACAIKH JJIS [TOBBIIICHUS
3} PEKTUBHOCTH TEINIOMAaCCOOOMEHA B JKHIKOCTSIX.
OnTUMH3aIKUs MPOLIECCOB TEIIIOMACCOOOMEHA TIPU 00paboTKe
MaTepHaIOB B JKUIKOCTSIX.
TemoBble oTepy 1 3HEpreTHyeckas 3(h(HeKTHBHOCTH B poLieccax
00pabOTKH MaTEepPHAaIOB B KUIKOCTSX.
Bnmsane mapameTpoB TerioMaccooOMeHa Ha CBOICTBa
00pabaThIBAEMBIX MaTEPHAIIOB B )KUIKOCTSIX.
Hcnonp30BaHne TEINIOMaCCOOOMEHHBIX CUCTEM JJIS YIIyqILICHUS
KayecTBa 00pabOTKH MAaTEPUANIOB B KUAKOCTSIX.
Brnusinue pexxrMoB niepeMeIMBaHus Ha TErIoMaccooOMEeHHbIE
MIPOLIECCHI B )KUAKOCTSIX.
VHHOBalIMOHHBIE TEXHOJIOTHY TETUIOMAaccoOOMeHa B Ipoleccax
00pabOTKH MATEPHAJIOB B KHKOCTSIX.
Ponb aBTOMaTH3aIMK 1 YIPaBJICHHS B TEINIOMacCOOOMEHHBIX
mporeccax 00padOTKHA MaTepHaIoB B JKUIKOCTSX.
DKOHOMHYECKHE aCTIEKThI CIOIb30BaHMS TEINIOMAacCOOOMEHHBIX
MIPOIIECCOB M MAIlIMH B 00pabOTKe MaTepPHANIOB B KHUIKOCTSX.
Yder 3KoNorHdecKux (aKTOPOB B IPOIIECcax TEIIIOMaccoOOMeHa
pu 00pabOTKE MATEPHAJTIOB B JKUIKOCTSIX
Tema 2.2 TermromaccooOMeHHBIE Knaccudukarus 1 0CHOBHBIE TUITBI 000PYIOBaHUS I 00padOTKA
HPOLIECCH] U MAIIMHBI 15 MaTepuaioB B BO3AYIIHON U MapOBOM Cpelax.
06pabOTKI MaTepHAIOB B CopOIrioHHOE paBHOBECHE MAaTEPHAIIOB BO BIIAYKHOM BO3YXE.
BO3/1yLUHOf U apOBOit KonBekTHBHas CcyIIKa BO BIaXXHOM Bo31yxe. OCHOBHBIE PEKHMBI U
cperax. MOPSIIOK UX pacyera.
Hpoueccm B 3pCJIbHUKAX C HACBIIICHHLIM U NMEPETrPETHIM MTApOM.




OCHOBHbIE IPHHIUIIBI TEINIOMAcCOOOMEHa B BO3AYIIHOM 1 IAPOBOH
cpenax.

TemomaccooOMeHHbIE POLIECCHl PU 00padOTKE MaTepUalioB B
BO3AYILIHOM U NapoBOM cpeaax.

TeruoBbie MalIMHBI U YCTAHOBKH JIJIst 00pabOTKK MaTepHajoB B
BO3YILIHOM cpeje.

TemomaccooOMeHHbIE anmapaTsl 1 000py10BaHKE ISt 00paboTKU
MaTepHalioB B IIAPOBOH cpefe.

Pacyer u nmpoekTHpoBaHHE CUCTEM TEINIOMACCOOOMEHA ISt
00paboTKH MaTepHaioB B BO3AYIIHOM cpere.

Pacyer u nmpoekTHpoBaHHE CUCTEM TEINIOMAacCOOOMEHa ISt
00paboTKH MaTepHaIoB B IApOBOIi cpere.

OnTIMH3anus MPOLECCOB TEIIIOMAacCOOOMeHa IIpu 00paboTke
MaTepHuajioB B BO3AYIIHON U MapOBOM Cpelax.

TerutoBbie moTepu U 3HEpreTHYeckast 3h(HEeKTUBHOCTH B MpoIeccax
00paboTKK MaTepuaIoB B BO3AYIIHOM U MapoBOi cpeaax.
Hcnonp3oBaHue TEINIOMacCOOOMEHHBIX CUCTEM JJIS YIIyqLIeHUS
KadyecTBa 00pabOTKN MaTepHajoB.

Bnusinne napaMeTpoB TerioMaccooOMeHa Ha CBOMCTBA
00pabaThIBAEMBIX MaTEPHAJIOB.

VHHOBalIMOHHBIE TEXHOJIOTUH TEIIOMAcCOOOMEHa B IPOIIeccax
00paboTKH MaTepHalioB B BO3AYIIHOM M APOBOIL cpenax.

Pojp aBTOMaTH3aMK U YIPaBJICHHS B TEIIOMacCOOOMEHHBIX
mporeccax 00pabOTKH MaTepHUaIoB.

DKOHOMHYECKHE aCIIeKThI HCIIONIB30BAHUS TEIIIOMAaCcCOOOMEHHBIX
MIPOLIECCOB U MAalIMH B 00pab0TKe MaTeprajIoB B BO3AYIIHON U
11apOBOM cpenax.

Pazpgen 11

BoinapHbie yCTAHOBKH U BTOPUYHBbIE YHEPTOPeCYPChI

Tema 3.1

BrinapHbie yCTaHOBKU U
OCHOBBI UX pacueTa.

OCHOBHBIE IPUHIUITBI PA0OTHI BBIMAPHBIX YCTAHOBOK.

Turbl BBIMAPHBIX YCTAHOBOK U MX ITPUMEHEHHE.

[MpuHIMD paboThl MHOTOCTYIIEHYATHIX BBITAPHBIX YCTAaHOBOK.
Pacuer mapameTpoB BbIAPHBIX YCTaHOBOK.

OnpeneneHne TEIoBOro 0anaHca B BHITAPHBIX YCTAHOBKAX.
Pacuer noTeps TemIa B BBIIAPHBIX YCTaHOBKAX.

VYuer BausiHUS QU3NKO-XUMUYECKUX CBOMCTB pacTBOpa Ha pacueT
BBINAPHBIX YCTAHOBOK.

Onpenenenne ko3 QUIeHTa TIepeJadn TerIa B BHITAPHBIX
YCTaHOBKaX.

OmnperneneHne TEIIONepeiaun B Pa3IMIHbIX CEKIUSIX BBITAPHBIX
YCTaHOBOK.

Pacuer 3¢ pexTrBHOCTH BHITAPHBIX YCTAHOBOK.

OmnpeneneHne pacxofa napa B BHITAPHBIX YCTAHOBKAX.

Pacuer MOTCPh MaBJICHUA B BbIIIAPHBIX YCTAHOBKaX.

VY4er 3HEeprocOeperaronmx MEpOIPUATHI TPU IPOSKTHPOBAHUH
BBINTAPHBIX YCTAHOBOK.

OnpeneneHre pa3MepoB U MapaMeTPOB TEIUIOOOMEHHBIX
MOBEPXHOCTEH B BHIIAPHBIX YCTAHOBKAX.

Pacuer adppekTHBHOCTH HCTIONIB30BAHUS MTapa B BBIMAPHBIX
YCTaHOBKaX.

Onpenenenne 3¢ HEeKTUBHOCTH PA3IUIHBIX METO/IOB
JIOTIOJTHUTEIHHOTO HATPEBA B BBIIIAPHBIX YCTAHOBKAX.

Tema 3.2

Bropuunsle 3HEpropecypcsl
TEKCTHJIbHBIX IPEAIIPUATHH
Y 3KOHOMHUSI SHEPTUH.

VcTOYHUKH BTOPUYHBIX SHEPTOPECYPCOB HA TEKCTHUIIHHBIX
MPEANPUSATHSIX.

TexHonornu repepaboTKU BTOPHUYHBIX SHEPrOPECYPCOB Ha
TEKCTHIBHBIX PEATIPUATHSIX.

B03MOXHOCTH HCIIOIb30BaHHS OTXOJ0B TEKCTHIBHOTO
MIPOM3BOJICTBA B KAUECTBE BTOPHYHBIX SHEPTOPECYPCOB.
OxoHoMHUYecKast 3PPEKTUBHOCTD NCIIOIB30BAHUST BTOPUIHBIX
DHEPropecypcoB Ha TEKCTUWIBHBIX HPEAPUATUAX.
TexHu4eckre acreKThl UCIOJIb30BAHMS BTOPHYHBIX SHEPrOPECYPCOB
B TEKCTUJILHOM IMPOMBINIICHHOCTH.

MepHI 110 CHIKEHHIO MTOTPEOICHUS JHEPTUU Ha TeKCTHIBHBIX
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MPEIIPUATHIX.
Brenpenue sHepro3GpPpeKTUBHBIX TEXHOJIOTHI B TEKCTHILHON
MMPOMBIIIJICHHOCTH.

Hcnosnp3oBanne BO30OHOBIIAEMBIX HCTOYHUKOB SHEPTUH Ha
TEKCTWJIbHBIX NPEATIPUATUAX.

DKOJIOTUYECKUE MPEUMYILECTBA UCTIOIb30BAaHUS BTOPUUHBIX
SHEPropecypcoB Ha TEKCTUIbHBIX NPEANPUITHUSX.

Brusaue 3HEprocOeperaonx MEporpHUITHI Ha YIyYIICHHE
9KOJIOTHYECKOW CUTYaIlNH B TEKCTUIIHHOM OTPACITH.
DHepreTHyeckue 00CIeI0BaHus PEIIPUATHA U MEPOIIPUATHUS 110
SKOHOMUH YHEPTUN

Buns! 1 HanpaBJIeHUS UCTIOIE30BAHISI BTOPHYHBIX SHEPTOPECYPCOB
Ha TEKCTHJIBHBIX TPEIIPUSITHIX.

3.4, Opranu3zanus caMOCTOATEIbHON paboThl 00yUaOIIUXCS

CamocrostenbHas paboTa CTyJeHTa — o0si3aTeNbHasl 4acThb 00pa30oBaTEIbHOIO Mpoliecca,
HampaBJIeHHAsT HAa  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caM00Opa30BaHUIO, Ha IPOEKTUPOBAHHE JaJbHEHIIero oOpa30BaTENLHOIO MapupyTa H
npo¢eCCUOHATBLHON Kapbephl.

CamocrosTenbHas padoTa 00y4aroLIMXCsl O JUCHMIUIMHE OPraHW30BaHa KaK COBOKYITHOCTb
AyIUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00eCreurBaIOUIMX YCIEINIHOE OCBOCHUE
JUCLUIUIMHBL.

AynuTopHas caMmocTosiTeNnbHas pabora OO0ydaromuxcs MO JUCHUILIMHE BBIMOJIHSACTCS Ha
y4eOHBIX 3aHATHAX [0 PYKOBOACTBOM IIpernojaBaTelis M IO €ro 3aJaHuio. AyJIUTOpHas
caMOCTOsATENIbHAs paboTa 00y4aromuXxcs BXOJUT B 00U 00beM BPEMEHH, OTBEJICHHOTO Y4eOHBIM
IUIAHOM Ha ayJAUTOPHYIO paboTy, U periIaMeHTUPYETCs PAaCIMCAHUEM YyUEeOHbBIX 3aHATHH.

BueayuTtopHas camocTosiTeNbHas paboTa 00ydJaronmuxcs — INIaHupyeMas yueOHas, Hay4HO-
UCClIeIoBaTeNbCKasl, IpakTUYeckass paboTa oOyyaroIIMXCsl, BBINOJIHAEMas BO BHEAyAUTOPHOE
BpeMs 10 3aJaHUI0 M TIPA METOAMYECKOM pPYKOBOJCTBE TMperojaBaTensi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yUacTHs, PAaCIICAHUEM YUE€OHbBIX 3aHATHI HE perjaMeHTupyeTcs.

BueayauropHas caMocTosTeNnbHas padoTa 00y4yaronuxcs BKIIOYAET B ce0s:

- MOJITOTOBKY K JICKIIUSIM, PAKTHYECKUM M JTA0OPATOPHBIM 3aHSATHSIM, 3a4eTaM,

- M3y4YeHHe y4eOHBIX MOCOOMIA,

- U3yYeHHUE pa3ZesioB/TeM, HE BBIHOCHUMBIX Ha JIEKIUM M IPAKTUYECKHE 3aHATHUS
CaMOCTOSITENIBHO;

- HaNMCcaHue TeMaTHYECKHUX JO0KIaI0B, pedepaToB Ha MPOOIEMHBIE TEMBI;

- MIPOBE/ICHUE UCCIIEIOBATENBCKUX paboT;

- W3yYeHUE TEOPETHUYECKOTO W TPAKTUYECKOTO MaTepuana Mo PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

- BBINOJIHEHUE JJOMAIIHUX 33JaHH;

- MOJIrOTOBKA K KOHTPOJILHOH paboTe;

- BBITTOJIHEHNE WHAWBUYaTbHBIX 33aHUH;

- MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIlH B TEUCHHE CEMECTpa.

CamocrosTenbHas paboTra 0OydaroUmMXCsl C y4dacTHeM IpenojaBareiss B (opme HHOMH
KOHTaKTHOW paboThl MpeaycMaTpuBaeT TpPYINIOBYI0 W (WIM) HWHAMBHIyaJlbHYI0 paboTy ¢
00yYaromuMHCs U BKIIIOYAET B ceOsl:

- MPOBEJICHNE WHIMBHUIYaIbHBIX W TPYNIOBBIX KOHCYJIBTalMA TIO OTAEIHHBIM
TemMam/pa3zziesiaM JUCIUIUIMHBI,

- IIPOBEJICHUE KOHCYIbTALUN NIEPE]] IK3aMEHOM, IIEPE]] 3aUETOM.

HepequL pa3,IleJ'IOB/TCM/, INOJHOCTBIO HJIM YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIILHOC
HN3YUYCHHUC C MOCICAYIOIIUM KOHTPOJICM!
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Bunsbi u popmbl -
HaumeHnoBaHue pa3jena KOHTPOJIBLHBIX é
/TeMbl TUCIMIIINHBI, MepONPUSITHIA §
Ne BbIHOCHMBbIE HA 3aganus JJisl CAMOCTOSITEJIbLHOW PadOThI (Y4HMTBHIBAIOTCS 5
CaMOCTOSITEIbHOE IpH MpOBEIeHNHn | S
u3yyeHue TeKylIero S
KOHTPOJI5) ==

Paznen | TenyioHOCUTENIN U TEMJI00OMEHHbIE ANMAPATHI B MPOMBIIIJIEHHOCTH H UX OCHOBHbIE
XapPaKTEPHCTUKH

Tema 1.1 TemnonocuTean B | [IoAroTOBUTH KOHCIIEKT YCTHBIH OIpOC, 3
MPOMBINUIEHHOCTH U MX | IEPBOMCTOYHUKA; IOATOTOBKA K TECTUPOBAHMUE,
OCHOBHBIE JIEKIHSM JIAOOPaTOPHBIM U KOHTPOJIbHBIE
XapaKTEPUCTHKHU. MPAKTUYECKUM 3aHITUAM; BBIIIOJIHUTD paboTsl,

WHIUBUIYJILHOE IOMAIIHEE 3a/1aHUE; WHJUBUY AJIbHBI
BBIIIOJIHUTh TECTUPOBAHUE; BBIIIOJIHUTE | € JOMAIIHUE
ITOATOTOBKY OTYETA IO TA00PATOPHBIM 3a7aHus,
paboTam; BEITIOTHUTH WHAWBHYaTbHbIE | TTHCHMEHHBIN
3a/IaHHUs; BBIIIOJIHUTD OTYET C
KOHCIEKTHPOBaHHE MOHOTpaduil, Hiu pe3yJibTaTtamu
HX OTJENbHBIX IJ1aB, CTATEH; JKCIEPUMEHTA U
MOATOTOBUTH [THCbMEHHBIN OTYET C OTBETaMU Ha
pe3yibpTaTaMu 3KCIEPUMEHTA U KOHTPOJIbHBIE
OTBETaMU Ha KOHTPOJIbHBIE BOIIPOCHI; BOIIPOCHI,
MOATOTOBUTHCS K 3aLIUTE MUCbMEHHBIN
71abopaToOpHBIX PadOT; MOATOTOBUTD OTYET C
KOHCIIEKT I10 JIa0OpaTOpHBIM paboTam; pe3yJibTaTtamMmu
IIOArOTOBUTHCSA K YCTHOMY OIIPOCY. BBITTOJIHEHHBIX
JKCIIEpUMEHTAI
BHO-
nabopaTOpPHBIX
pabor, 3amuTa
11a00paTOPHBIX
pa0or.

Tema 1.2 TernmooOMeHHbIE IToaroToBUTH KOHCIEKT YCTHBIN 01poc, 3
anmnaparsl U IIEPBOMCTOYHHKA; IOATOTOBKA K TECTUPOBAHMUE,
0CcOOEHHOCTH MX JICKIHSIM JIAOOPaTOPHBIM U KOHTPOJIbHBIE
pacdera. MPAKTUYECKUM 3aHATUAM; BBIIIOJIHUTD paboTsl,

WHIUBUIYJILHOE IOMAIIHEE 3a/1aHUE; WHJUBUY AJIbHBI
BBIIIOJIHUTh TECTUPOBAHUE; BBIIIOJIHUTE | € JOMAIlHHE
MOJTOTOBKY OTYETA M0 J1abOpaTOpHBIM 3a7aHus,
paboTam; BEITIOTHUTH UHAWBHyalbHbIE | TTHCHMEHHBIN
3a/1aHUS; BBIIIOJIHUTH OTYET C
KOHCIIEKTHPOBaHNE MOHOTpaduil, Win pe3yJibTaTamu

UX OTJACTbHBIX IJ1aB, CTATCH;
IHOATOTOBUTH HHUCHBMEHHBIN OTYET C
pe3yJibTaTaMu SKCIIEPUMEHTA U
OTBETaMU Ha KOHTPOJIbHBIC BOIPOCHI;
MOJITOTOBUTHLCS K 3aIUTE
na00paTOPHBIX PabOT; MOATOTOBUTH
KOHCIIEKT I10 JIA0OPaTOPHKIM paboTam;
MOJITOTOBUTHCS K YCTHOMY OTPOCY.

JKCIIEpUMEHTA U
OTBETaMH Ha
KOHTPOJIbHBIC
BOIIPOCHI,
MUCbMEHHBIN
OTYET C
pe3ylibTaTaMu
BBITIOJTHEHHBIX
SKCIIEPUMEHTAIT
bHO-
nabopaTOPHBIX
pabor, 3amuTa

71a00paTOPHBIX
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pabor.
Pazpnen 11 TenoMaccoo6MeHHBIE MPOLECCHI 1 MAIIMHBI
Tema 2.1 Tenmomaccooomennrie | IloaroroButs pedepat/moknan ¢ YCTHBII 0mpoc,
MIPOIECCHI ¥ MAIITIHBI Mpe3eHTanrel; TOArOTOBKA K JIEKINSAM | TECTUPOBaHUE,
Ut 00pabOTKU 1a60paTOPHBIM U MPAKTUIECKUM KOHTPOJIBHBIC
MaTepUaJIOB B 3aHATHSM; KOHCIIEKT IEPBOMCTOYHHKA; | paboTHI,
KUIKOCTH. BBITIOJTHATH MHINBUIYaIbHOE WH/IMBHTY aJTbHBI
JIOMalllHee 3aJ]aHue; BBITIOIHUTD € IOMaIIHue
TECTUPOBAHKE; BHIIIOJIHUTH MOATOTOBKY | 3amaHus,
oT4eTa Mo 1abopaTopHBIM paboTaM; MUCHMEHHBIH
BBITIOJTHATH MHAWBUYaJIbHbBIE 33/IaHUSA; | OTYET C
BBINTOJTHATH KOHCIIEKTUPOBAHHE pe3yabTaTamMu
MOHOTpaduil, UM UX OTACTbHBIX [JIaB, | 3KCIIEPUMEHTA U
cTaTeil; HOArOTOBUTH NUCHMEHHBIM OTBETaMU Ha
OTYET C Pe3yJIbTaTaMH JKCIIEPUMEHTA H | KOHTPOJIbHBIE
OTBETaMHU Ha KOHTPOJIbHBIE BOIIPOCHI; BOTIPOCHI,
MTOATOTOBUTHCS K 3aIUTE MUCHMEHHBIH
1abopaTOPHBIX PabOT; MOATOTOBUTH OTYET C
KOHCIIEKT 110 J1a00paTopHBIM paboTam; pe3ybTaTaMu
IIOATOTOBUTHCS K YCTHOMY OTIPOCY. BBITIOJTHEHHBIX
SKCIIEPUMEHTAIT
bHO-
nabopaTopHBIX
pabor, 3amuTa
11a00paTOPHBIX
pabor,
KOHTPOITb
BBITIOJTHEHHBIX
paboT B
TEeKylIel
aTTecTaIuu
Tema 2.2 TemnomaccooOmennrie | [ToaroroButh pedepat/moxman ¢ YCTHBIN OTIPOC,
MPOIIECCH 1 MAIINHBI Npe3eHTAalUEel; OJrOTOBKA K JICKIIUSAM | TECTUPOBaHHE,
111 00paboTKH 71a00paTOpHBIM M MPAKTHIECKUM KOHTPOJIbHBIC
MaTepuayoB B 3aHATHSAM; KOHCIIEKT MIEPBOMCTOYHNKA; | paOOTHI,
BO3JIYIIHOW ¥ MAPOBOM | BBIMOJIHUTH UHIUBUIYaTbHOE WHIMBHTY aJIbHBI
cpenax. JOMalllHee 3aJaHue; BBITIOIHUTD € IOMaIIHue
TECTHPOBAHKE; BBITIOHUTH MIOJITOTOBKY | 3aJaHus,
ordyera 1o J1abopaTropHbIM paboTam; MUCHMEHHBIH
BBINTOJTHATh MHIMBHUyaJIbHbIC 3aaHUs; | OTHYET C
BBIIOJIHUTh KOHCIIEKTUPOBAaHUE pe3ylibTaTaMu

MOHOTpaduil, WK UX OTIENHHBIX TJIaB,
CTaTe; MOATOTOBUTH MMCHhMEHHBIM
OTUET C pe3yJbTaTaMU IKCIIEPUMEHTA U
OTBETaMH Ha KOHTPOJIbHBIE BONPOCHI;
ITOATOTOBHUTHCS K 3aIUTE
na00paTOPHBIX PabOT; MOATOTOBUTH
KOHCTIEKT I10 Tab0opaTOpHBIM padoTam;
MOJTOTOBUTHCS K YCTHOMY OTIPOCY.

9KCIIEPUMEHTa U
OTBETaMH Ha
KOHTPOJIbHBIE
BOIIPOCHI,
MUCbMEHHbBIN
OTYET C
pesyibTaTaMmu
BBITTOJTHEHHBIX
IKCIIEPUMEHTAI
BHO-
nabopaTOPHBIX
pabor, 3amuTa
nabopaTopHBIX
pabor,
KOHTPOJIb
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BBINIOJTHEHHBIX
pabor B
TEeKylIel
aTTeCTaluH

Paznen |11 | BeinapHbie yCTAHOBKHM U BTOPMYHbIE YJHEPropecypchl

Tema 3.1 Brinaphsie yctanoBku U | [1oATOTOBUTH KOHCTIEKT YCTHBIN 01poc,
OCHOBBI UX pacueTa. NIEPBOMCTOYHMKA; TOATOTOBKA K TECTHUPOBaHMUE,

JICKIMSM JIAOOPaTOPHBIM U KOHTPOJIBHBIE
MIPAKTUYECKUM 3aHATHUIM; BBIIIOJIHUTH paboTHI,
WHINBHyaJIbHOE JOMAIIHEee 33 aHNUE; WH/INBHTy aJTbHBI
BBINOJIHUTH TECTUPOBAHUE; BHIIIOJHUTH | € JOMalllHue
MIOJrOTOBKY OTYeTa 110 JaOOpaTOPHBIM 3ajaHus,
paboTam; BBITIOTHUTH WHANBUAYAIbHBIE | MTUCHMEHHBIH
3aJIaHusl; BHITTOJTHUTD OTHYeT ¢
KOHCITIEKTUPOBaHUE MOHOTpadui, nin pesyabTaTamMu
HX OTIENbHBIX I7IaB, CTAaTeH; 9KCIEPUMEHTa U
MOJITOTOBUTH MTUCHbMEHHBIN OTUET € OTBETaMH Ha
pe3yabTaTaMH SKCIIEPUMEHTA U KOHTPOJIbHBIE
OTBETaMHU Ha KOHTPOJIbHBIE BOIIPOCHI; BOIIPOCHI,
MOJITOTOBHUTHCSA K 3aIUTE MUCHMEHHBIH
71abopaTOpHBIX PadOT; MOATOTOBUTH OTHYeT ¢
KOHCTIEKT 110 1JaDOpaTOpHBIM paboTaM; pesyabTaTamMu
MOJITOTOBUTHCS K YCTHOMY OIIPOCY. BBITIOJTHEHHBIX
9KCIIEpPUMEHTA
BHO-
1abopaTOPHBIX
pabor, 3anmuTa
nabopaTopHBIX
paboT.

Tewma 3.2 Bropuunsie IToaroToBUTH KOHCIEKT YCTHBIN 01poc,
HEPrOpPeCypChI MIEPBOMCTOYHHKA; TIOATOTOBKA K TECTHPOBAHHE,
TEKCTUIIBHBIX JICKIMSM JIAOOPaTOPHBIM U KOHTPOJIbHBIE
OPEnpUITUi 1 NPAaKTUYECKUM 3aHSATHSIM; BBIIIOJIHUTh padoTHI,
9KOHOMHUS IHEPTHUH. WHINBHTyaJTbHOE JOMAIIHEe 3aJaHNe; WHWBH Ty aJTbHBI

BBITTOJIHATH TECTUPOBAHUE; BHIIIOJHUTH | € JOMAaIlIHue
MOJTOTOBKY OTYETA M0 J1abOpaTOpHBIM 3aaHus,
paboTam; BBITIOTHUTH WHANBUAYAIbHBIE | MTHCHMEHHBIH
3aJJaHMsl; BHITIOJTHUTD OTHYeT ¢
KOHCIIEKTHPOBaHNE MOHOTpaduil, Win pe3yspTaTaMu

UX OTJACTBHBIX IJ1aB, CTATCH;
IHOATOTOBUTH MUCHBMEHHBIN OTYET C
pe3yJibTaTaMu SKCIIEPUMEHTA
OTBETaMHU Ha KOHTPOJIbHBIC BOITPOCHI;
IIOATOTOBHUTHCSA K 3alITUTEC
na00paTOPHBIX PabOT; MOATOTOBUTH
KOHCIIEKT I10 J1JaO0paTOpHBIM paboTam;
MOJITOTOBUTHCS K YCTHOMY OIPOCY.

9KCIIEPUMEHTa U
OTBETaMH Ha
KOHTPOJIbHBIE
BOIIPOCHI,
MUCbMEHHbBIN
OTYET C
pesyabTaTamMu
BBITTOJTHEHHBIX
IKCIIEPUMEHTAI
BHO-
nabopaTOPHBIX
pabor, 3amuTa
71a00paTOPHBIX
paboT.
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KOMIIETEHIIUM, CHCTEMA U IIIKAJIA OHIEHUBAHUS

PE3YJIbTATBI OBYUYEHMUA 110 JUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

4.1. CooTHeceHHe IJIaHUPYEMBIX PE3YyJIbTaTOB O0YUYEHHSI C YPOBHIMH C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI
Yposuu HTorosoe Onenxa B IMokasaTenn ypoBHs c(hOPMHPOBAHHOCTH
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOANIbHOM = = =
. YHHBEPCAJIbHOM(-BIX) o01enpogeccunoHAIbLHON (-bIX) npogeccuoHaAILHON (-bIX)
KoM eTeHIum (-ii) 0a/1sI0B cHCTEME . . .
. KOMIeTeHuuu (-i) KOMIIETCHIM I KOMIeTeHunu(-i)
B 100-6annbHOM 10 pe3yabTaTam K-
cHcTEME TeKylleH u ’
0 pe3yJbTaTamM IPOMEKY TOYHOM I/IJI-HIIE-?;
TeKyleH u aTTecTaluu W-TIK-2.
MPOMeKYTOUHOH WJI-TIK-2.3
aTTecTAlluu HH'HK'Z-F’
IK-3:
WA-TK-3.1
NA-TIK-3.2
BBICOKUI 3a4YTEHO OoOyuarommuiics:

- TPaMOTHO JIEMOHCTPHUPYET
pacdeT THITOBBIMH METOJaMH
TEXHOJIOTHYECKUX MPOIIECCOB
reHepaly YHEPTUH B 001aCTH
TEIIOMAacCOOOMEHHOTO
o0opymoBaHUS IS
HNpEANPUATHN;

- CITOCOOCH OTIIMYHO MPHUHSITH,
pacydeTs THIIOBBIMH METOIaMHU
TEXHOJIOTHYECKUX MPOIIECCOB
TPaHCTIOPTUPOBKH SHEPTHH B
00JTacTH TEeTI0MacCOOOMEHHOTO
000pyIOBaHUS IS
HNpEANPUATHN;

- YCHEIIHO JeMOHCTPUPYET
pacdeTs THIIOBBIMH METOIaMHU
TEXHOJIOTUYECKUX MPOIIECCOB B
TEIIOMacCOOOMEHHOM
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000pyIOBaHUH JUTA IPEINPUAATHI
TIPU UCTIOIL30BaHUU U

YTUIIM3ALUHU SHCPIUH,

- IpodeCcCHOHAIBLHO CIIOCOOCH
pa3paboTaTh MEPOIPUATHSI MO
9HEPTO- U PECYpCOCOCPEIKEHHIO B
00J1aCTH TETJIOMacCOOOMEHHOTO
00opymoBaHUS IS
NPENPUATHH;

- 9 dexTrBHO pa3zpadaThIBacT
DJICMCHTBI CXEM Pa3MCUICHHUA
00BEKTOB TEIIOMAacCOOOMEHHOTO
000pynOBaHUS IS IPEAIPUATHI
B COOTBETCTBHH C TEXHOJIOTHEH
MIPOU3BOICTBA;

- TIIATENHHO TOAOUpacT
CTaHAAPTHOE TEXHOJIOTHYECKOE
000pyIOBaHKE MPH BHITIOJTHEHUU
pacuera ¥ MPOCKTHUPOBAHHUSI
TEIMIIOMacCOOOMEHHOTO
000pyIOBaHUS JIst
HPEANPUATUH.

MMOBBIIIIEHHBIH

3a4TCHO

OO0yyaromuiics:

- IEMOHCTPHUPYET pacyeT
TUIIOBLIMU METOLAMU
TEXHOJOTMYECKUX MPOIIECCOB
reHepaliy YHEPrUK B 001aCTH
TEIIOMAacCOOOMEHHOI0
000pyIOBaHUS JIs
MPEIPUITHI, HO HE YCBOMII BCE
HeO6XOZ[I/IMBIe KOHIOCIIIINU N
(aKThI, OH MOYKET MPOMYCTUTh
Ba)KHBIE ETANIN WU CIAEIATh
HETOYHEIE BEIBOJEI,
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- CIIOCOOCH MTPUHSATE, PACUCTHI
TUIIOBBIMH METOAAaMHN
TEXHOJOTMYESCKUX MPOIECCOB
TPaHCIOPTHPOBKH SHEPTUH B
00J1aCTH TETTIOMacCOOOMEHHOTO
000pymOBaHUS JIs
MPEANPHUITHIN, HO HE TPOBOTUT
JOCTaTOYHOE MCCIIEIOBAHHE
TEMBI U IMPONYCKACT BA)KHBIC
HUCTOYHUKHU HMH(POPMALINH, UTO
MOJKET TIOBJHSITH HA TOYHOCTh
€Tr0 OILICHKH,

- IEMOHCTPUPYET PACUECTHI
TUIOBBIMU METOJIAMU
TCXHOJOTHYECCKHUX ITPOLICCCOB B
TEIIOMacCOOOMEHHOM
000pyI0BaHHUH JIJISI TPEANPHUITHN
MPU UCTIOIB30BAHUH U
yTUJiM3aluu 5HCPIruu, HO HE
001a1aeT JOCTATOYHBIMU
HaBBIKAMU HCCIICOBAHUS U
KPUTHYCCKOI'O MBIIIJICHUS, €T'0
OIICHKA MOKET OBITh
MTOBEPXHOCTHOHN HITH
HecOaIaHCHPOBAHHOIM;

- cIIoco0eH pa3paboTaTh
MEPOIPHUSTHUS TI0 SHEPTO- U
pecypcocOepekeHunto B 001acTu
TEIIOMAacCOOOMEHHOTO
000pymOBaHUS JIs
MPEINPHUITHIN, HO HEPABUIBHO
MOHUMAET WK UHTEPIIPETHPYET
OaHHBIC, CTATUCTUKY WUJIN

rpad KK, 9TO MOXKET MPUBECTH K
HEBEPHBIM BBIBOJIAM HITH
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HCKa)KEHHOH OLICHKE;

- pa3pabaThIBacT PJIEMEHTHI CXeM
pa3MernieHns 00bEKTOB
TEIIOMAacCOOOMEHHOTO
000pynOBaHUS IS IPEAIPUATHI
B COOTBETCTBHH C TEXHOJOTHEH
MIPOU3BOACTBA, HO HE
YIOBIETBOPSIET TPEOOBAHUSAM
3aJa4uu, TaKUM Kak (opmar,
CTPYKTypa uix 00beM paboTHhl,
€ro OIleHKa MOXET OBITh
CHIDKCHA M3-3a HETIOJIHOTHI W
HEMPABUJILHOTO BBIMOJHEHUS
3a/laHuS;

- MOA0MpaeT CTAaHAaPTHOE
TEXHOJIOTHYECKOEe 000pyI0BaHNE
IIPY BBITIOJTHEHUU pacyeTa u
MIPOEKTUPOBAHUS
TEII0Macco0OMEHHOT0
00opymoBaHUs IS
MIPENIPUATAN, HO MOXKET
HEKOPPEKTHO OPOPMHUTH padoTy,
HE TPUCPKUBASICh TPCOOBAHUI K
CTPYKTYpE HITU
(hopmaTrpoBaHUIO, HO TIPH ITOM
COXpaHss JOCTATOYHYIO SICHOCTh
U 1IeJIOCTHOCTh COAEPKAHHMS.

0a30BLII

3a4TCHO

OO0yyaromuiics:

- IEMOHCTPHUPYET pacyeT
TUIIOBBIMH METOAaMU
TEXHOJOTHYESCKHX MPOIECCOB
reHepaliy YHEPrUK B 001aCTH
TEIIOMAacCOOOMEHHOI0
000pyIOBaHUS JIs
MPEANPHUITHI, HO HE
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YIayOunsieTcs B TOCTaTOUHYFO
CTETICHb B TEMY HJIM He
MIOJTHOIIEHHO M3yYaeT MaTrepHall,
€ro OIleHKa MOXET OBITh
HEIOJIHOM WIM HENPaBUIIbHOM;

- CMIOCOOEH MPUHSTD, PACUETHI
THUITOBBIMH METOJIAMU
TEXHOJOTMYECKHX MPOIIECCOB
TPAHCIOPTUPOBKH SHEPTHHU B
00J1aCcTH TETIOMacCOOOMEHHOTO
00opyIOBaHUS IS
HNpEANPUATUNA, HO IOy CKaeT
MHOKECTBO OINOOK B
opdorpadum, MyHKTyaItuy W
rpaMMaTHKE, 3TO MOXKET
HETaTHBHO CKa3aThCs Ha
BOCIIPHATHH €r0 paboThI 1
OLICHKE;

- IEMOHCTPUPYET PacueThl
TUTIOBBIMU METO/IaMHU
TEXHOJOTHYECKHUX MPOIECCOB B
TEIIOMAacCOOOMEHHOM
000pYAOBAaHHY TSI IPEATNPHUSITHN
IIPY UCTIOJIb30BAHUH U
YTHIIM3AIWU SHEPTHH, HO HE
MpuiIaraeT J0CTaTOUYHbIC YCHITUS
JUTSE KPUTHUYECKOH OI[CHKU
HHPOPMAITUH, aHATH3a
Pa3INYHBIX TOYEK 3PESHUSI WITH
BBISIBJICHUSI OTPAHUYCHHI CBOETO
apryMeHTa, ero OI[eHKa MOXET
OBITh TOBEPXHOCTHOM WIIN
HEyOeTUTENbHOI;

- coco0eH pa3paboTaTh
MEPONPHSITUS 110 SHEPTO- U
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pecypcocOepexeHuIo B 00J1acTH
TEIIIOMacCOOOMEHHOTO
00opymOBaHUS IS
MPENPUITAHN, HO HE MPHUHUMAET
BO BHUMAHUC KOHTCKCTYaJIbHbIC
(aKTOpbl, KOTOPbIE MOTYT BIHSThH
Ha OLIEHKY HJIU TpeOOBaHUS
3aj1a4H;

- pa3pabaThIBaeT 3JIEMEHTHI CXEM
pa3MernieHus 00bEKTOB
TEIIOMAacCOOOMEHHOTO
000pynOBaHUS IS IPEAIPUATHI
B COOTBETCTBUH C TEXHOJIOTHEHN
MPOU3BO/JICTBA, HO
HEI00IICHUBAET WU
MIEPEOIICHUBACT CBOU
COOCTBCHHBIC HABBIKW M 3HAHHUS,
3TO MOXKET OTPa3UThCS HA
KaueCTBE €ro OIICHKH;

- MoI0UpaeT CTaHIAPTHOE
TEXHOJOTHYECKOe 000pY/I0BaHUE
IIpU BBIIIOJTHCHUU pacyeTa u
MIPOEKTUPOBAHUS
TEIIOMacCOOOMEHHOTO
o0opymoBaHUS IS
HpEANPUSATUIN, HO HE yAEISAET
JIOCTATOYHOT'O BHUMAaHUSI
SICHOCTH BBIPQ)XCHUSI CBOUX UCH
W apryMEHTOB, €T0 OllCHKA
MOJXKET OBITh 3aTPYTHUTEIHHON
JUTsl TOHUMAHWSI U OT[CHKH.

HU3KUHN

HC 3a4TCHO

OOGyuaromuiics:

— JIeMOHCTpHUpYeT (hparMeHTapHbIe 3HAHUS TEOPETUUECKOTO U MPAKTHYECKOTO MaTepHall, IOMyCKaeT rpyobie
OIIMOKY TIPH €T0 W3T0KCHUH Ha 3aHATHAX U B X0/€ TIPOMEKYTOUHOH aTTeCTallny;
— HCHBITBIBAET CePhE3HBIE 3aTPYIHEHHS B IPUMEHEHUH TEOPETUYECKHX TOJI0KEHUHN IPU peIIeHUuI
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MPaKTHYECKHUX 3a1a4 MPO(eCCHOHANBHON HAIPABIEHHOCTH CTaHAAPTHOTO YPOBHS CIIOKHOCTH, HE BIIAJEET
HEOOXOJMMBIMU IS 3TOTO HABBIKAMHU U ITPUEMAMU;

— HE CHOCOOCH MPOoaHaIM3UPOBATh 3a1aqy;

— He BJaJeeT NMPUHIUIIAME PEIICHHUS 3a/1a4;

— BBIMOJHSCT 33JJAHUS TOJIBKO MO 00pa3Ily M MOJ PYKOBOJCTBOM IIPEIIOIaBaTEeIIsL;

— JIOTyCKaeT rpyOble OMIMOKH MPH ONPEACIICHUH UACATBHBIX TEPMOIMHAMUYCCKUX ITUKIIOB, HE 3HAET
napaMeTphl COCTOSIHUS padOYero Tena U TepMOJIMHAMHYECKUE TPOIIECCHI;

— HE YMEET ONPEeCISITh TeINIOBIE U TEIUIO(QU3NIECKUE BETHUNHEI, XapaKTEPHU3YIOIIHE
TEPMOJIUHAMUYECKHE MIPOIIECCHI, OMPEAEIATh 3aBUCUMOCTD [TapaMEeTPOB COCTOSHUSI UI€aTHFHOTO Ta3a;

— HE yMeeT TEOPETUYECKH U MPAKTHYECKU IPUMEHSITh METOIbI MTOTyUEHHS, TPeo0pa3oBaHus, Iepelayn U
HCITOJIB30BaHMS TEIUIOTHI B TEIVIOTEXHUYECKUX MPOIIECCax, BEIONPaTh HEOOXOIUMBIEC TEIIIOTEXHUICCKUE
MIPOIIECCHI IJIST MOJICPHU3AINH TEIVIOTEXHUIECKOTO 000PyI0BaHNUS, YKCIICPUMEHTAIBHO OTIPEIEIISATh
XapaKTEPUCTUKHU TEILIOBOTO COCTOSHUS JIIEMEHTOB TEIUIOBBIX MAIIIMH U alllapaToB; MPOU3BOIUTH
M3MEpEHUsT OCHOBHBIX TEIUTOTEXHUYECKUX TOKa3aTeleH, CBSI3aHHbIX ¢ IpodHiieM HHKCHEPHOM
JIeTETHFHOCTH; PEIIATh Pa3HbIC MPUKIIATHBIC 3a/I1a9H, CBI3AHHBIC C TCTUIOTCXHUYECKUMH pacdeTaMu IpH
IKCILTyaTallMH TEIUIOTEXHUUECKUX YCTAHOBOK; OCYIIECTBIIAThH TEILIOBBIE PACUYEThI TEIIO0OMEHHBIX
arnmnaparos;

— HE BJIaJIeeT METOANKOHN MPOBEICHUS KOHCTPYKTOPCKOTO pacyeTa peKyIlepaTHBHBIX TeTJIO00OMEHHUKOB;
METOJIMKOM pacdeTa MmepeaaBacMoro KOJIMIECTBA TEIUIOTHI TP H3ITYUEHUH;

— HE BJaJICET METOJIaMU UCCJIEeIOBaHUS TEPMOIUHAMUYCCKUX U TETIOBBIX IIPOLIECCOB;

— OTBET OTpaXkaeT OTCYTCTBHE 3HAHUK Ha 6a30BOM YPOBHE TEOPETHUECKOTO M MPAKTUYECKOTO MaTepraa B
o0bemMe, HeoOXOIMMOM JJIs IaibHEHIIel yueObl.

S. OIIEHOYHBIE CPEJICTBA JJS TEKYIIETO KOHTPO.JISA YCOEBAEMOCTH U TPOMEXYTOYHOM
ATTECTALUHA, BKJIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIIUXCA

IIpu mpoBeneHUU KOHTPOJS CAMOCTOSITEIBbHOW PaOOTHI OOYy4aroUIMXCs, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOM aTTecTalluu Mo Y4eOHOH
mucuuruinHe «TemtomaccooOMeHHOe 000pynoBaHME MPEINpPUATHIY MpoBEpsSeTCcsl YPOBEHb CHOPMHUPOBAHHOCTU y OOYYAIOIIUMXCS KOMIETEHIUH U
3aITAaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS 110 IUCIUILINHE, YKa3aHHBIX B pa3zielie 2 HACTOSIIEH MPOrpaMMBbl.

5.1. ®opMmbl TEKYLIET0 KOHTPOJISL yCIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3a1aHUI:

Ne ®opMbI TEKYHIETO . dopmupyemas
p ym IIpuMepsI TUNOBBIX 3aJaHUI pMHpY
101 KOHTPOJIsI KOMIIeTeHIIHS
1 - YCTHBIN OTPOC 110 [puMepHBIe BOIPOCHI K OIIPOCY K-2:
paszneny Buns! TermoHocuTeNel B MPOMBIIICHHOCTH, X XapaKTEPUCTHKA U PEIbIBIsIeMbIe TPEOOBaHUSI. NJI-TIK-2.1
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Ne ®opMBI TEKYLIET0 T T s dopmupyemasn
I KOHTPOJIsI KOMIIeTEeHLH S
«Temno”ocurenu u Bona, BoAsSHOM Iap U BIAXKHBIH BO3IyX KaK OCHOBHBIC TEIUIOHOCUTENH Ha IPEAPHSATHSIX, UJI-I1K-2.2
TeII000MeHHbIC METO/IBI pacyeTa UX IapaMeTpOB U MepeIaBaeMbIX TEIUIOBBIX MOTOKOB. Kiaccudukarms NJ-TIK-2.3
annaparsl B Tero00MeHHUKOB. OCHOBHBIE THITHI PEKYIIEPATOPOB M HX KOHCTPYKTHBHBIE XapAKTEPHCTHKH. UJ-TIK-2.5
NPOMBIIILIEHHOCTH 1 HX IMopsinox BeIOOpa TI/IH()pa36Mepa peKkymeparopa u eroC MOBEPOYHOro pacuera. MeTomsl TK-3:
uHTeHCU(UKAMH TeII00OMeHa B pekyneparopax. CMeCHTEIbHbIE U pereHepaTHBHEIC
OCHOBHbIC TCHHOO6$€HHEKI/I U HOPSIIOK UX pfcqe);a PP P P WA-TIK-3.1
XapaKTEPUCTHKI NJI-T1IK-3.2

2 - YCTHBIM ONpocC 1o IIpriMepHBIE BOIPOCHI K OIIPOCY T1K-2:
paszeny TexHOIOTHYECKHE NPOLECCH 00pabOTKI MATEPHAIOB B XKUIKOCTSIX U UX OCOOCHHOCTH. NA-TIK-2.1
«TemoMaccoobmennsie | O0OpyIoBaHue s 00pabOTKH MaTEPHasIOB B KMIKOCTH U MIPOTEKAKOIIME B HEM MPOLECCHI. UJ-TIK-2.2
TPOTIECCHI M MAIITHHED TemoBble GaaHCH MAIIUH ISt 00paOOTKH MaTePHAIOB B JKMAKOCTHU, pabOTAIOMNX B WJI-TIK-2.3

MEPUOANYCCKOM PEIKHME. WJI-TTK-2.5
Pacuer mMammH st 06paGOTKH MaTepHaioB B )KUIKOCTH, pabOTAOIINX B HEIIPEPHIBHOM PEKUME. .
Knaccugukanus 1 OCHOBHEIC THIIBI 000PYIOBaHHS ISt 00paOOTKH MaTepHaoB B BO3IYIIHON 1 IIK-3:
napoBoii cpenax. CopOIIOHHOE paBHOBECHE MAaTEPHAIIOB BO BIAXXKHOM Bo3ayxe. KoHBeKTHBHAs WJI-TIK-3.1
CYILKa BO BIQKHOM Bo3ayxe. OCHOBHBIC PEXKHMMBI M TIOPSIOK UX pacdera. [Ipomeccs B UA-TIK-3.2
3pCJIIbHUKAX C HACBIIICHHBIM U NIEPETPETHIM ITAPOM.

3 - YCTHBIH OIPOC 1O ITpumepHBIE BOIIPOCHI K OIPOCY TIK-2:
paszeny «BbinapHbie Turmel BeIIapHBIX YCTAHOBOK U IIPOTEKAIOIIKME B HUX IIPOLECCH]. TemnoBoi pacuer W-TIK-2.1
YCTAHOBKH M BTOPHYHbIE | BBIIAPHBIX yCTAHOBOK. DHEPreTHIECKHe 00CIEI0BAHNS NPEANPUATHIT 1 MEPONPHSATHS 11O NJ-TIK-2.2
SHEPropecypehh» SKOHOMMM 3HEpruu. Buzabl 1 HarpaBieHUs UCIIOJIB30BAHUS BTOPUUYHBIX 3HEPTOPECYPCOB Ha NJI-TIK-2.3

TEKCTWJIBHBIX NPCATTPUATUAX. I/IH_HK_Z 5
IK-3:
WNA-TK-3.1
NA-TIK-3.2
4 - TECTUPOBAHHUE 110 B [K-2:
ompoc
pasnemny WUA-T1K-2.1
«Temmonocurenu u T o o . NA-TIK-2.2
eIIO0OMEHHEIH ammapaT — yCTPOHCTBO, B KOTOPOM OCYIIECTBISICTCS TEIIO0OMEH MEXY:
TEIT000MEHHEIC WJI-T1K-2.3
amnmaparsl B ) N/-TIK-2.5
IIPOMBIIUIEHHOCTH U UX o C MK-3:

OCHOBHBIC

UJI-TIK-3.1
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Ne ®opMbI TEKYHIETO . dopmupyemas
p ym IIpuMepsI TUNOBBIX 3aJaHUI pMHpY
101 KOHTPOJIsI KOMIIEeTeHIM S
XapaKTepUCTUKU» IUIOCKMMH MOBEPXHOCTSIMH WJI-TIK-3.2

.

TIOABUKHBIMHU CpE€aaMU

i

TBEPAbIMU TCIIaMU

i

KOHIOCHTPUYICCKUMMU IMOBECPXHOCTAMU

Bormpoc

HepeHoc TEIJIOTHI B TEIMII00OMEHHOM armapare MOXKET OCYHICCTBIIATHCA:

i

mddysueit; KoHBeKIneH

i

KOHBCKHHCﬁ; N3IIYUYCHHUEM; TCTJIONIPOBOIHOCTHIO

i

JIECOPOIIHECH; TEIIOMPOBOIHOCTHIO
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101}

®opMBI TEKYLIET0
KOHTPOJIsI

I[IpuMepbl THIOBBIX 3aAHMIA

®opmupyemasi
KOMIIeTeHIMA

i

cyOnmumaneit; u3nyueHueM; muddysuet
Bormpoc

JBmKyIIei cuiioil TermiooOMeHa sIBISETCS Pa3HOCTh:

i

JaBJICHUH

i

TeMnepaTyp

.

KOHLIEHTpaLMH

i

IIOTHOCTEMN
Bomnpoc

EHI/IHI/IHa HU3MEPCHUS INIOTHOCTU TCILIOBOI'O IMOTOKA:

i
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101}

DopMBbI TEKYILIEr0
KOHTPOJIsI

ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

Bt/m

JIx/c
Bormpoc

MaccooOMeHHBIIT anmapar — yCTPOHCTBO, B KOTOPOM OCYIIECTBISICTCS MIEPEHOC MACCHI IIPH
HEMOCPEICTBEHHOM KOHTAKTE:

s
ABYX TBCPABIX TCJI

s

ABYX KOJUIOUIHBIX TEJI; TIOJIBHKHOM Cp€abl C TBEPAOIO TEIA

-
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DopMBbI TEKYILIEr0
KOHTPOJIsI

ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

HECKOJIbKUX TBEPABIX TCJI; HOZ[BH)KHOﬁ Cp€abl C TBEPAOTO TCJia

I

HECKOJIbKHUX TBEPABIX TEII

Bormpoc

~

copOnrst; KOHTYKIHS

-

nuddy3us; copoius

-

KOHAYKIUSA; OXJIAXKIACHUC

~

MaccooOMEHHBIM TIPOIECCOM SIBIISETCS:

HarpeBaHue; KOMIIPUMUAPOBAHHE

- TECTUPOBAHHUE 110
paszeny
«TemmoMaccooOMeHHBIE
MPOIIECCHI ¥ MAIIUHBI»

Bomnpoc

Pacrnionoxure B nopgaake y6LIBaHI/I${ BCJIMYHUHBI KOS(l)(l)I/IIII/ICHTOB TCIUIOOTAAYH IIPU:

TIK-2:

WJI-TIK-2.1
WJI-TIK-2.2
WJI-TIK-2.3
WJI-TIK-2.5
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Ne DopMBbI TEKYILIEr0 T T s dopmupyemasn
T KOHTPOJIsI KOMIIETEeHINS
®  KOHAECHCAIlMU YUCTOr'O BOASHOIO Iapa MK-3:
NA-TIK-3.1
WA-TK-3.2

Ortser 1 ]v

o HarpeBaHun BOJbl B EMKOCTHOM PCKYIICPATUBHOM TeII000MEHHHUKE

OrtBert 2 jv

e  HarpeBaHMH BO3/yXa B Kajopudepe

Ortser 3 jv

e  KOHJEHCALUU BOASIHOTO Mapa, COJEPKaIIero Bo3ayX

Ortser 4 jv

Bormpoc

CpenHss pa3HOCTh TEMIIEPATYpP TEIUIOHOCUTENEH HAaUMEHbILAs, €CIIM CXeMa JIBUKECHUS
TEIUIOHOCUTEJNEH B PEKyNepaTHBHOM TEIUIO0OMEHHUKE:

.

PAMOTOK

i

MIPOTHBOTOK
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DopMBbI TEKYILIEr0
KOHTPOJIsI

ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

~

NIEPEKPECTHBIN TOK

-

HepereCTHLIﬁ TOK € MIPOTUBOTOKOM

Bormpoc

CpenHsist pa3HOCTh TEMIIEPATYpP B PEKYIIEPaTHBHOM TEIUIOOOMEHHUKE OJIMHAKOBA IS
MPOTUBOTOKA U MIPSIMOTOKA, €CJIM TETNIOHOCUTEIIN:

-

MIpeTepreBaroT (ha3oBbIi MEpexon

~

omHOda3HBIE

I

HUMCKOT OJJUHAKOBBIC TCIIJIOCMKOCTU

o

HUMEIOT OAUHAKOBBIC PACXOIbI
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®opMBI TEKYLIET0
KOHTPOJIsI

ITpumepsI THIOBBIX 3aJaHUI

®opmupyemasi
KOMIIeTeHIMA

Bormpoc

Pacnonoxure B mopsike yObIBAaHUS CPETHIOI0 PA3HOCTh TEMIICPATYP, €CITU CXeMa JBIKCHHUS
TEIUIOHOCUTEIEH:

-

MPOTUBOTOK

-

MIPSIMOTOK

-

MEPEKPECTHBIA TOK

-

TIEPEKPECTHBINA TOK C IIPOTHBOTOKOM
Bormpoc

KOE)(i)(l)I/IHI/IeHT TCIUIOO0TAAYHU IMTPU BBIHYXJICHHOM Typ6yJ'ICHTHOM JBMIXKCHUU TCIIJIOHOCHUTCIIA B
TEIIO0OMEHHHUKE OIMPCACIIACTCA 110 YPAaBHCHUIO, COACPIKALICMY YUCIIa HO}_'[O6I/IHZ

-

Peitnonsnca
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DopMBbI TEKYILIEr0
KOHTPOJIsI

ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

=

IIpanarns

-

I'pacroda

®Dypre

buo

-

Apxumena

Bormpoc

PexuM JBYOKEHHSI TSIUIOHOCHUTEIS B KaHAJIAX KOXKYXOTPYOUaTOro TeII000MEHHHUKA
OIIpeessIeTCs 10 BEJIMUMHE Yuciia MoJo0us:

o

Peitnonsnca
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Ne DopMBbI TEKYILIEr0 T T s dopmupyemasn
T KOHTPOJIsI KOMIIETEeHINS
i
L]
Diinepa
i
[ ]
Apxumena
i
L]
['pacroda
6 - TECTUPOBAHHE TTO B [K-2:
orpoc
pasneny «Brermapabie WNJI-TIK-2.1
YCTaHOBKHU ¥ BTOPUYHbBIE UA-TIK-2.2
Tenmora B TEINIO0OOMEHHOM amTapare nepeaaeTcsi OT OJHOTO TETUIOHOCHTEIIS K APYTroMy depes
SHEPropecypesb» Pa3IeISIOIIYI0 UX TTOBEPXHOCTD, €CIIM THIT allliapaTa — ............. WJ-TIK-2.3
WA-TIK-2.5
IK-3:
e Ortser WUA-TIK-3.1
WA-TIK-3.2

Bomnpoc

I'peromuii m HarpeBaeMblil TEITIOHOCUTENN TOOYEPETHO OMBIBAIOT OJIHY U TY JK€ TETNIO0OMEHHYIO
MOBEPXHOCTH (HACA/IKY), €CIIH THIT TEINIOOOMEHHOTO AIIAPATA — ...eeveeenenennn..

e OrtBer

Bomnpoc

Tennora nepeaacTed nmpyu 4aCTUYHOM WM IMMOJTHOM IIEPEMEIIMBAHUN TCHHOHOCHTCHCI‘/II, €CJIN THUII
TEIUIOOOMEHHOTO AIHAPATA — ..vv'vvevrnrnnnnnnn
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®opMBI TEKYLIET0
KOHTPOJIsI

I[IpuMepbl THIOBBIX 3aAHMIA

®opmupyemasi
KOMIIeTeHIMA

e OrtBer
Bomnpoc

Hpouecc nepeaavyun TCIIO0ThI OT TCIIJIOHOCUTEIIA K TOBEPXHOCTH TEIIOOOMEHA . .............. .

e OrtBer

Bormpoc

[Ipouecc nepeHoca TEIUIOTHI OT TPEIOIETO TEIIOHOCHUTENSI K HAarpeBaeMoOMY Yepe3 pa3IelisIollyto
HX TEIIOOOMEHHYIO TOBEPXHOCTD — ...............

e OrtBer

Bormpoc

Cnoco0 nepeHoca TerIoThl OT OJHOW TBEPOH MOBEPXHOCTHU K JIPYTOM, €CITU TPOCTPAHCTBO
MEXLy HUMU BAKYYMUPOBAHO — ....cuene vueeenennn

e Ortser

Bormpoc

KommuectBo TCIUIOTBI, TPOXOAANIIEC B €AUHUIY BPEMCHU Y€PE3 NU30TCPMUUCCKYTO ITOBECPXHOCTDb —
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Ne DopMBbI TEKYILIEr0 . dopmupyemasn
P y IIpumepbl TUIIOBBIX 3a1aHUM pMHpYy
I KOHTPOJI KOMIIeTeHI M
Bormpoc
BennunHa, 4nciieHHO paBHasi YaCTHOM IPOU3BOIHOM OT TEMIEpaTyphl 110 PACCTOSHHIO,
HU3MEPEHHOMY MO HOPMAJTH K U30TEPMHUYECKON TOBEPXHOCTH, = «..uvuenes vnenenenenen
e Ortser
Bormpoc
CaMOIIPOU3BOIIFHBIN IPOIIECC MTEPEHOCA MAacChl, 00YCIOBICHHBI Xa0THIECKUM JBIDKCHHE
MHKPOYACTHUI] KOMIOHEHTOB, COCTABJISIOIINX CUCTEMY — MOJIEKYIISIPHAS ................
e OrtBer
7 - KOHTpOJIbHAs paboTa 1o Bapuant Nel [K-2:
pasnemy WUA-TIK-2.1
«TeHHOHOCI/ITeHI/I u 1. Umeer nmu 3HE\1"I€HPIC CcXeéMa TOKa B peKyHepaE‘I/IBHOM TeHHOO6MeHHI/IKe, €CJIM OAUH I/I3Q I/II[_HK_ZZ
TeIT006MEHHEIE ;ellignorlocmenen B HEM NpeTepresaet (ha3oBbIi Iepexo/1 (KUITUT U KOH}IGHCI/ngE)e;Féﬂ). WJI-TIK-2.3
. B pexyneparope kpacuibHON MalIMHbI TPOM3BOANTCS OAOTPEB pacTBOpa OT 0
anmaparsl B o PEKYTEpaTope Kp p A /IOTDEB PacTBop A WA-TIK-2.5
90°C. MaccoBblii pacxo] HarpeBaeMoro pacteopa 1,9 kr/c. ['peromiuii TEIIOHOCUTENH — .
TPOMBIIUIEHHOCTH U X . 0 IK-3:
BOJISIHOM map uMmeeT jaasicHue 7 6ap u temmeparypy 180°C, mponer mapa B konjaencare 0,03. K-3.1
OCHOBHBIC Haiinute MaccoBblif pacxoj rperoiero napa. UJ-TIK-3.
XapaKTCPHUCTUKNY 3. CKOJIBKO TSILIOTBI M BIIATH BBUICIACTCS IIPH OCTHIBAHMM Bo3AyXa ¢ Temmeparypoii 60°C u | U/A-TIK-3.2

BiarocozepkanueM 46 r/kr no temmnepatypsl 10°C, eciin pacxon Bo3ayxa paBeH 8 Kr/c?
Bapuant Ne2

1. JImst kako# cXeMBbl TOKa OJHO(A3HBIX TEIUNIOHOCHTENIEH CpeTHUH TeMIepaTypHBI HAlop B
PEeKyTIepaTHBHOM TEIIOOOMEHHHKE BEIIIE?

2. OnpenenuTs IUIOIAAb TOBEPXHOCTH TEIUIOOOMEHA PEKYIIEPAaTHBHOTO TEINIO0OMEHHHKA.
I'peromuii TEMIIOHOCUTEND — BOJSTHOM Map naBieHueM S5 6ap. HarpeBaemblii TEIIIOHOCUTEND —
BOJa; €€ pacxox 1,5 Kr/c, a HauanbHas U KoHeyHas TemiepaTypbl paBubl 10°C u 90°C.
[puusith K03bduuuent Temronepenaun K = 1200 Br/m’K.
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DopMBbI TEKYILIEr0
KOHTPOJIsI

ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

3. B xanopudepe nmpou3BoanTCs HarpeBaHue BiIaxHoro Bozayxa ot 20°C no 90°C.
Bnarocoznepsxanue Bozayxa 10 r/kr, a ero MaccoBbIi pacxon 3,2 kr/c. Haliti TeruioBoit
MTOTOK B Kasopudepe.

Bapuant Ne3

1. PaccraBbTe B MOpsAKE BO3pacTaHUs KOA(PQUIMEHTH! TEIUIOOTIAuH AT BOJABL, BO3LyXa U
Macia py BBIHYKAEHHOM KOHBEKIMH. [IpuBeauTe nx 3HaUCHNUS 110 MOPSAKY BETUUUHBIL.

2. Ins oxnaxnaeHus pactBopa or temueparypsl 70°C no 30°C ¢ pacxomom 3 T/4ac B
TEIIOOOMEHHUK TIOCTyNaeT Boga ¢ Temieparypoil 15°C, koTopas BBIXOAUT W3 HETO ¢
temmeparypoii 60°C. Haiitu pacxo BOJbI U TEILIOBOM TIOTOK B TEIIOOOMEHHHUKE.

3. Bosmyx ¢ pacxonoM 6 kr/c, remneparypoit 50°C 1 OTHOCHTENBHON BAaKHOCTEIO 70%
octeiBaet 10 5°C. Haiitu pacxo/| BEIIABIIEH BIIATH M OTBOJUMBIN OT BO3/IyXa TEIUIOBOM
MIOTOK.

- KOHTpOJIbHAs paboTa 1o
paszaeny
«TennomaccooOMeHHbBIE
HpOHCCCLI 1 MAIlIUHBI»

Bapuant Nel

1. 3a cuer Kakux (U3MYECKHX MEXAaHMU3MOB IIPOMCXOJHUT TEIUIOOOMEH OTKPBITOM
TTOBEPXHOCTH JKHJIKOCTH C OKPY’KAIOIIUM BO3JIyXOM?

2. B oTXHMMHBIE BaJIBI TOCTYNAET TKaHb C MAaCCOBBIM PACX0J0M | KI/c TIpH BIArocoaep kaHun
70% . Bmaroconepxanne TkaHU 1mociie BajoB 48%. OmpenennTs MacCOBBIM pacxoi TKAaHU
TI0CJIE OT’)KUMA BJIATH.

3. Bak ¢ Bomo#t maccoit 1,8 T pasorpesaercs or 70°C mo 105°C. PasorpeB mpou3BOAUTCS
Bozi0# ¢ Temneparypoil 150°C B teyenue 40 mun. [Ipenebperas pa3orpeBoM KOHCTPYKIUH U
TEIUIOBOM M30JIALIMM, a TaK)Ke MOTEPSMU B OKPYKAIOUIYIO CpPeAy, OLEHUTh IJIMHY 3MEEeBUKA
nuameTpom 20 MM.

Bapuant Ne2

1. HazoBure ycinoBusi KOHIEHCAUMU Mapa Ha TBepAor ctenke. Kakoil Bua koHaeHcauuu
obecnieunBaeT MaKCUMAIBHBIN KO3 GHUIMEHT TEIUIO0TAAYH?

2. B mpoxonHO# anmapart mocTyIaeT TKaHb ¢ MacCOBBIM pacxoxom 0,2 Kr/c mpu Ha4aaIbHOM
Bnarocoxaepxxannu 14%. Konednoe Biaroconepxanne TKaHH Ha BbIxoe u3 ammapara 80%.
OmnpenennTs MacCOBBIN pPacxo.l )KUIKOCTH, KOTOPYIO HEOOXOIUMO TI0AaBaTh B amapar,
YTOOBI YPOBEHB KHUIKOCTH B HEM HE H3MEHMIICS.

3. 3akpbIThIiA Oak AEaMeTpoM 1 M, BEICOTOM 2 M ¢ TOJITMHON CTEeHKH 10 MM MOKPBIT CIOEM

TIK-2:

UJI-TIK-2.1
WJI-TIK-2.2
WJI-TIK-2.3
UJI-TIK-2.5

T1K-3:

WJI-TIK-3.1
WJI-TIK-3.2
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ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

H30JsIuK TonmuHoM 120 MmM. Moaynb BaHHBI paBeH 4, BIarocojiep>kaHue 3arpy>KeHHOTO
Mmarepuaia cocrasisier 10%. PactBop B 6ake pazorpesaercs ot 25°C no 85°C, temmeparypa
OKpy:Kkaromiero Bo3ayxa pasta 20°C. OeHHTb KOJIHYECTBO TEIIa, 3aTPAaYeHHOTO Ha pa3orpen
Oaka.

5.2.
Bapuant Ne3

1. Kakue cocrapistoniue uMeer Ko3(pPHIUCSHT TEIIOOTAaYH HATPETOH CTEHKHU K
OKpy:xarolieMy Bo3nyxy? Koria Ha ero Ben4uHy BIHMSIET OPHEHTAIUS CTCHKU B
IpocTpaHcTBe?

2. HaiiT pacxo/1 0CTpOro HachIIIEHHOTO apa JaBjieHneM 2 6ap, He0OXOIUMBIH /IS
HOJIEpKaHus MOCTOSHHOM TemiepaTypbl 80°C B 0TKpBITOM Oake ¢ Bojoi quamerpoM 1,4 M
1 BbIcOTOM 1,8 M tipu Tonmmuee usossiun 100 mM. Temnepatypa Boszayxa 20°C,
K03(HUIMEHTOM TETUTOOTIauH K BO3/LYXY 3a/1aThCsl.

3. B BaHHY NIPOMBIBHOI MaIlIMHBI MOCTYNAET TKaHb IUPHUHON 1,5M, UMeromas
TTOBEPXHOCTHYIO TIOTHOCTH 400 r/M%. CKOpOCTh ABIKeHHs TKaru 30M/muH. HauansHoe
Biarocozepskanue Tkauu 18%, koneunoe 80%. B mammne ncmons3yercs 000rpeB «IITyXuM)
TIapOM H MTOJIEPKHBACTCS IIOCTOSTHHAs TeMiepaTypa pactBopa 60°C. Temmepatypa pacTBopa
nocrynaromero B Mamuay 20 °C. HaiiTi MaccoBBIii pacxoJ1 pacTBOPa J0THBACMOTO B
MAIlIMHY U TeIUIOBOH MOTOK, TpeOYeMBIi [IIsI €r0 pa3orpeBaHusl.

- KOHTpOJIbHAs paboTa 1o
paszneny «BeinapHsie
YCTaHOBKHU ¥ BTOPHYHBIE
JHEPrOpPECYPCH»

Bapuant Nel

1. KakoBbI ()OpMBI CBSI3U BJIard ¢ TEKCTHIBHBIMU MaTepHUallaMH TIPH Pa3IMyHOM
BJIArOCO/IEP>KaHUN?

2. Bo3myx moctynaer B Kanopudep cynmiku ¢ temrepatypoit 20°C u oTHOCHTENIBHOM
BIQXXHOCTBIO 65% 1 BBIXOANT 13 Hero ¢ Temneparypoit 110°C. OTHocHuTenbHast BIaXHOCTh
BO31yXa Ha BbIxoze u3 cymuiku 80%. Halitu yaensHbIl pacxof Temna Ha ucnapenue 1 kr
BJIarH.

3. 3anummTe BRIpaXXEHUE U1 pacdeTra MPOU3BOANTEIBHOCTH CYIIMIBHON YCTAHOBKH T10
HCIIAapEHHOH BIIare.

BapuanT Ne2

1. Uem 0OBsICHSETCS CYIIECTBOBAHUE yYacTKa MaJat0lIei CKOPOCTH CYIIKU?
2. IllupuHa TKaHH, HOCTyHaouIel B CyIIIKY 2 M, IOBEPXHOCTHAs mI0THOCTH 400 /M, a

TIK-2:

WJI-TIK-2.1
UJI-TIK-2.2
WJI-TIK-2.3
WJI-TIK-2.5

TIK-3:

WJI-TIK-3.1
WJI-TIK-3.2
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Ne ®opMBI TEKYLIET0 T T s dopmupyemasn
I KOHTPOJI KOMIIeTeHI M
ckopocTh e€ nerkenus 20 m/muH. HauaneHoe Bnarocoaepkanue tkanu 0,9 , koneunoe — 0,1.
Bnarocoznepsxanue Bo3ayxa Ha Bxoje B cymiky 10 r/kr, Ha Bexone 50 r/kr. Haiimure
MACCOBBIH PacXoj BIAXKHOTO BO3AyXa Ha BBIXOJIE M3 CYIIWIIKH.
3. 3amummTe BEIPAKECHUS IS pacdeTa yIeNbHBIX PACX0I0B TEIUIOTHI U BO3IyXa, a TAKKe M
KITJI noeanbHOM CyIIMIBHON YCTAHOBKH.
BapuanT Ne3
1. Kakum TpeOOBaHUSIM JTOJDKHBI YAOBJIETBOPSATH TOHKUE MaTepralibl? 3aluIInTe BhIPaKEHHS
JUTS TEIJIO- ¥ MacCOOOMEHHOT0 yrcen buo.
2. Bosayx ¢ temmeparypoii 10°C u Bnaroconepxanuem 10 r/kr HarpeBaercs B kanopudepe
10 90°C, mocite 4ero HampasiseTcs B Cymuiky. Ha BEIXoe U3 Hee OTHOCHTEIbHAS
BIIAXHOCTB cocTaBisieT 90%. HaiiTu mpou3BOANTENbHOCTD CYIIMIIKY IO UCIIAPEHHOM Bllare u
KIIJ cymmiku, eciin pacxo BIaXHOTO Bo3ayxa 14,5 kr/cex.
3. 3anummTe BEIpakeHNe MU GepeHINATbHBIX YPaBHCHUH SHEPTHH U MacCOOTIauH,
ONHCHIBAOIINX CYIIKY TKAHH MTPH MOCTOSHHBIX MapaMeTpax BIAKHOTO
10 | - maboparopHas pabora Jlabopatopnas pabora Ne 1.1 TK-2:
o Teme «Onpeenenue OmnpeneneHne mapamMeTpoB BIAKHOTO BO3IyXa U XapaKTEPHCTUK TETFIOMacCOOOMEHa. WI-TIK-2.1
1apaMeTPOB BIAXKHOTO 1. Yrto Takoe OTHOCHTENbHAS BIAXKHOCTH BO3IyXa? NJI-TIK-2.2
BO3IyXa U 2. Kak onpenenuts BIaXHOCTb MaTepHaia? WJI-TIK-2.3
3. Kak onpenenuTs OTHOCUTENBHYIO BIAXKHOCTh BO3AyXa B MOMEIICHUN?
XapaKTepucTh 4. Kak o quarpamme Pam3uHa ornpeneanTh OCHOBHBIE TTApaMEeTPhl BIAKHOTO BO3ayxa? UJI-TIK-2.5
P pen p P 1y .
TEMIOMACCO0OMEHa) 5. Ilox neiicTBreM uero Biara nepeMeniaeTcs K MOBEPXHOCTU UCHApEHUs, KOTa TIK-3:
Temmnepatypa matepuana oonee 100 C? WJI-TIK-3.1
6. Uto Takoe rpaJleHT BIarocoiep>kanus? WJI-TIK-3.2
11 | - maGopartopHas paboTa Jla6oparopnas pa6ora Ne 1.2 IK-2:
o Teme «Onpezenenue OmnpeneneHre TEMIOBBIX TOTOKOB B OpeOpeHHBIX pekyneparopax. Poib addexruBroctu pedpa. WJI-TIK-2.1
TEeILIOBEIX IIOTOKOB B 1. Lenp nabopatopHOii pabOThl 1 OOBEKT UCCIICIOBAHUS? UJ-TIK-2.2
OpeBpEHHBIX 2. Yro Takoe TemiooOMeH? B Kakux ciydasix OH BOSHUKAET? WJI-TIK-2.3
3. OCHOBHBIE CIIOCOOBI MMEPEHOCA TEIUIOTHI U KX OCOOCHHOCTH.
pekynepaTtopax. Ponb UA-TIK-2.5
4. Yrto HaA3BIBACTCS PEKYIEPATUBHBIM TEIUIOOOMEHHBIM aIiapaTom? .
d¢pdexTuBHOCTH pedpar 5. Yo Takoe TemIOHOCUTENb? IIK-3:
WN-TIK-3.1

6. Kak OIMpPCALIIACTC KOJINYICCTBO TCIUIOTHI IIEPEAAHHOC IPU Termonepez(aqe?

WJI-TIK-3.2
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Ne DopMBbI TEKYILIEr0 . dopmupyemasn
P y IIpumepbl TUIIOBBIX 3a1aHUM PMHPY
I KOHTPOJISA KOMIIETeH LU
12 | - nmaboparopHas pabora JlabopatopHas pabora Ne 2.1 TK-2:
[0 Teme MopnenupoBanue 1uddy3nOHHOrO Mpolecca MPOIHTKH MaTEPHAIIOB PACTBOPAMHU. NA-TIK-2.1
«TemIoMaccooGMenLbIe 1. OnuimTe Tanbl BEIBOJA YPaBHEHHS LIS MOTOKA MAcChl Yepe3 MPOMEXKYTOK MEKIY NJ-TIK-2.2
MPOIIECCH] M MAIIIUHBI JIs gHEHHﬂp HngKHMH CTCHKAMH. 6 WA-TIK-2.3
. Kakum 06pa3om MeToanka JaHHOTO SKCIepUMEHTa 00ecIeYrBaeT BHIOJHEHUE
00paboTKH MaTepHajoB B p Aa A p NA-TIK-2.5
yermoBusi t =t (r) ? .
KUTKOCTH 3K o IK-3:
. Kaxwue BuzipI Temo- 1 Macconepenadd HaOIIONAIOTCS B JAHHOM SKCIIEPHMEHTE?
4. IlepeuncanTte NOrPEIIHOCTH, CBA3aHHBIE C HEMICAIBHOCTBIO PEANN3alUN METOTUKI WJI-TIK-3.1
onpeneneHus kodhdurpenta nuddys3un. HazoBute Hanbosiee CyIecTBCHHbBIC U3 HUX. NA-TIK-3.2
5. Ilepeuncnute HHCTPYMEHTANIBHBIE IOIPELIHOCTH, IPUCYLIUE TAHHOU
9KCIIepUMEHTANIbHOH ycTaHoBKe. Ha3oBuTe Hanbosee cylecTBeHHbBIE 13 HUX.
6. Crenaiite cCBOM NpeI0KEHHs TI0 CHIPKEHHUIO TTOTPEIIHOCTH OIIpeeIeHUs
Kod(pdurmeHTa T py3uu.
13 | - mabopatopHas paboTa JlaGoparopnas pa6ora Ne 2.2 TK-2:
10 Teme Uccnenosanne KHHCTHKM CYIIKH M TEIUIOMAcCCOOOMEHA MEXIY MOBEPXHOCTBIO BiaxHoro | JJI-ITK-2.1
«TemnomaccooOMenHple | MaTepHala U CyIUMIILHBIM arCHTOM. W-TIK-2.2
i i 7
TPOLECCHI 1 MALIMHBI /TS 1. Kakoii TexHOIOrnuecKuii MpoIiecc Ha3bIBACTCS CYIIKOMN? WJI-TIK-2.3
2. Kak ompenenuts BIaXXHOCTb MaTepuaia?
00paboOTKH MaTepHajoB B NA-TIK-2.5
. . 3. Kak ocymiecTBisieTcs Cynika >KUIKHX MPOIYKTOB Ha PACIIBUIUTENBHBIX CYIIHIIKaX? .
BO3JIYIIHOM U apOBOM . . 0 IK-3:
4. Yrto takoe YACIBHBIN pacXxo/J] BO3AyXa U YJACIbHBIU PACXO0 TCIJIOTHI !
cpenax» 5. YeM TeopeTHUECKHIA MPOLIECC CYITKH OTINYAETCS OT JEHCTBUTEIHLHOTO M KaK 00a 3TH WJI-TIK-3.1
npoiiecca n300paxxkaroTcst Ha Auarpamme Pamsuna? NI-11K-3.2
6. KakoB ¢usuueckuii cmpici teroBoro KI1JI cymmnku?
7. Kak onpenenuts 1aBlieHHE, TEMIIEPATypy U KOHIIEHTPALIMIO PACTBOPEHHOTO ra3a B
XuIKocTH? B KakuxX enHHUIIAX BBIPXKAIOTCS 3TH MapaMeTphbl B MEXTyHapOJHOH
cucreme (CH)?
14 | - naboparopHas pabora JlabopatopHas pabora Ne 3.1 TK-2:
o Teme «BrbimapHsie MopenupoBaHue CBOWCTB TEXHOJIOTHYECKHX PACTBOPOB U MX TEMIIEPATYPHOHU JIEIPECCHH. U-TIK-2.1
YCTAHOBKH M OCHOBBI HX 1. C xaxo# 1eJsbio MpoBOJAT pacueT (a3oBbIX paBHOBecHH B cucteMe? Uro takoe daza? NJI-TIK-2.2
i1?
pacueTa» 2. Kakyro cucTeMy Ha3bIBalOT I'€TePOreHHOM WJI-TTK-2.3
3. Kakwue ¢a3pl Ha3BIBAIOT KOHACHCUPOBAaHHBIMH? WJI-TIK-2.5
4. Kakue cucTeMbl ITpU MOATOTOBKE KOH/ICHCAaTa Ha3bIBalOT AByx(azHeiMu? [IpuBennte K-3: '
IPUMEPHI TAKUX CUCTEM. '
5. Kakue npo6aemMbl BOZHUKAIOT MPU MOJECIIMPOBAHUA (Ha30BBIX MPEBPALIECHHI? WJI-TIK-3.1
6. Kakue crctembl Ha3bIBaOT TpexdasusiMu? [IpuBeIuTe NpUMEPhI TAKAX CHCTEM. NA-TIK-3.2

7. Kakue nporecchl B XUMHUYECKOW TEXHOJIOIMU OTHOCAT K MaCCOOOMEHHBIM?
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Ne DopMBbI TEKYILIEr0 T T s dopmupyemasn
I KOHTPOJISA KOMIIETeH LU
15 | - maboparopHas pabora JlabopaTopHras pabota Ne 3.2 TK-2:
1o Teme «BTopuunbIe MopnenupoBaHue Ipolecca YTUITH3ALHN TEIIOTH TOPSTYHX COPOCHBIX PacTBOPOB. NA-TIK-2.1
DHEPropecypehl 1. Uro Takoe sHepreTndeckue oTxoapl? HazoBuTe NX THITBI M BUABI. NJ-TIK-2.2
T — 2. IlpuBenuTe NpUMEpHI HCIIOJIB30BAHUS TEIUIOTH COPOCHBIX PaCTBOPOB. WJI-TIK-2.3
o 3. 3anumuTe ypaBHEHHE TEIIOBOTO OallaHCa TeTI00OMEHHHKA.
MIPENPUATHH U N . NA-TIK-2.5
4. Kakoii poriecc Ha3pIBA€TCs pereHepaieid TeTIoTh? .
OKOHOMHS SHEPTrim» 5. Kpurepun nogobus mporiecca TeIuiooOMeHa. [IK-3:
6. Kak onpenensrorcst moTepyu TEIIOTHl CTEHOK arnapara B OKpYy»Kalollyto cpeny? WJI-TIK-3.1
7. OCcHOBHBIE BUJIbI TEIUIOBBIX BOP TEKCTHIIbHOM MPOMBIIIIEHHOCTH. W-TIK-3.2
16 | - pedepart o pazmeny ITpuMepHBIE TEMBI K-2:
«TemnoMaccooOMeHHbIC 1. Amnanums 3¢pGEeKTHBHOCTH TEITIOMACCOOOMEHHBIX TPOIIECCOB B POMBIIIIICHHOCTH. WI-TIK-2.1
IIPOLIECCHI ¥ MALIMHBD) 2.  OnTuMH3aIys MPOSKTUPOBAHUS TEINIOOOMEHHBIX aIlllapaToB. UJ-TIK-2.2
3. BawusHue ruapoaMHAMUYECKUX YCIOBUH Ha 3()(EKTHBHOCTD TEIIOMACCOOOMEHA. WJI-TIK-2.3
4. MojenupoBaHue TEIIOMacCOOOMEHHBIX MPOLIECCOB C UCIOIB30BAHUEM KOMITBIOTEPHBIX VIL-TIK -
J-TIK-2.5
MIPOrpamM. .
5. IlpumeHeHHe pa3IMUHBIX METOJIOB M TEXHOJIOTHH JUIS YIyqlIeHuUs 3PPEKTUBHOCTH IIK-3:
TEeIIoMaccooOMeHa. WJI-TIK-3.1
6. TemromaccooOMeH B IByX(a3HBIX Cpeax M €ro MpUMEHEHHE B TPOMBIIUICHHBIX NI-TIK-3.2
TIpoIeccax.
7. M3yuenue TemiomMaccooOMeHa ITpH MCIOIb30BaHUH PAa3IMYHBIX pab0UYMX cpel U UX
BJIMSIHUE Ha TPOLIECCHL.
8. BrwusHue TeroMaccooOMeHa Ha Ka4eCTBO MPOAYKIUHU U HEProd(hHeKTHBHOCTD
MPOU3BOJICTBA.
9. Pacuer n MPOCKTUPOBAHUEC TENI000MEHHBIX CHCTEM B OHEPIreTUYCCKNUX YCTaHOBKAX.
10. TenmooOMeH B cuCTeMaxX OXJaXICHHS 1 KOHAUIMOHUPOBAHHS BO3YyXa.
11. TermiomaccooOMeH B cHCTEMaX OTOIUICHHS M BEHTUIISALUH.
12. M3y4enue TeriomMaccooOMEHHBIX MPOLECCOB B TEINIOIHEPIrETUIECKMX YCTAHOBKAX.
13. TertomaccooOMeEH B XUMHUYESCKOMN MPOMBIIIICHHOCTH M €r0 ONTHMHU3AITHSL.
14. VccnenoBanue TemioMaccooOMeHa B CUCTEMAaX XKHIKOCTEH U Ta30B.
15. TerutomaccooOMeH B cHCTEMaX TPAHCIIOPTa U €ro BIUSHNAE HA SKOHOMUIO TOIIIMBA.
16. Pa3paboTka HOBBIX TEIUIOOOMEHHBIX AIIapaTOB M YCTAHOBOK C MOBBIIICHHOMN
3¢ PEKTUBHOCTHIO.
17. TemmoMmaccooOMEH B CUCTEMAX XOJOIMIBHON TEXHUKHU M €r0 OITHMHU3ALIN.
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DopMBbI TEKYILIEr0
KOHTPOJIsI

ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

18. I/I3yquI/Ie TEIIOMAaCcCOOOMEHHBIX IMPOIECCOB B CUCTEMAX HHHIeBOﬁ IMPOMBIIUIICHHOCTH.

19. TemmomaccooOMEH B CUCTEMaX OYUCTKH K yTuimn3anuu OTXO040B.

20. PazpaboTka 5HeprodpGHEKTUBHBIX METOI0OB TEIDIOMAcCOOOMEHA B IMIPOIIECCAX CIKUTAHUS

TOILTUBA.

21. TemnomaccooOMEH B CHCTEMaX COJHEYHOH YHEPIeTHKU U €ro UCIIOIb30BaHHE B
OBITOBBIX ¥ IPOMBIIUIEHHBIX LEIIAX.

22. WccnenoBaHue TEINIOMAacCOOOMEHa B CHCTEMaX Te0TepMaIbHON SHEPTeTHKU.

23. BiwusHME KOHCTPYKTUBHBIX OCOOCHHOCTEH TeMI000MEHHBIX arnaparoB Ha UX
3¢ GEKTUBHOCTD.

24, TemnomMaccoOOMEH B CHCTEMax OXJIAKICHHUS dJICKTPOHUKH U KOMITHIOTEPOB.

25. PaspaboTka 3HeprodhGHeKTUBHBIX METOIOB TEIIOMACCOOOMEHA B CHCTEMAaX
ABTOMOOWIJIEHOH ITPOMBIIUICHHOCTH.

26. TeriomaccooOMeH B CHCTEMaxX THEBMaTHYECKOTO TPAHCIIOPTA U €r0 ONTUMH3ALHSL.

27. HccnenoBanue TemioMaccooOMeHa B CHCTEMax BOJIOCHA0KEHHS M KaHATM3aIUH.

28. TeromaccooOMEH B CHCTEMaxX T'HAPaBIMYECKOTO MPUBOA U €ro 3((EeKTUBHOCTb.

29. PazpaboTka 3HeprodpdeKTHBHEIX METOI0B TEIIIOMACCOOOMEHa B CHCTEMax
HedTerazoBoi NPOMBIIIIICHHOCTH.

30. TemnomaccooOMeH B CHCTEMaX SIIEPHON SHEPTreTHKH M €r0 ONTUMHU3ALHSL.

17

- 113 no pazneny
«Temmonocurenu u
TEI000MEHHBIE
anmaparsl B
MIPOMBIIIUIEHHOCTH M UX
OCHOBHBIE
XapaKTepUCTUKH»

NN bW~

TerIoTeXHUYeCKUI pacyeT IBYXKOPIYCHOM KpacuiabHOM yCTaHOBKU
MePUOANYECKOTO ACHCTBUS

HcxoaHble TaHHBIE:

. BHyTpeHHU IHaMETp NPUrOTOBHTEIBHOIO U KpacuibHoro 6akos d; =1,08+0,05N (m) *
. TommuHb! cTeHOK 7 MM (IPUTOTOBUTENBHBINH 0aK) 1 12 MM (KpacHJIbHBIN 0aK)

. BeicoTa mpurorosurensHoro 6aka Hy = 2,2+0,07N (m)

. Beicora 1 ypoBeHs xunkoctH B kpacuinbHoM O6ake H = 2,1+0,05N (m)

. Monyns BaHHBI KpacwibHOTO Oaka m = 4 +0,1N

. ITapameTps1 okpysxatommero Bozayxa t = 20 °C, ¢ = 60%

. [TapameTpsl rperomiero napa:

- maBienue p=4,5+0,IN (Gap),
- crenenb cyxoct Ha Bxoge x = 1-0,01N (aeueTHble BapnanTbl)
- Temneparypa Ha Bxoze t = t5(p)+20°C

7.
8.

[Iponer mapa B KOHIEHCATOOTBOIYHMKE KpacwibHOTO Oaka y = 0,02 +0,003N
Tonmmua u3oasuun

- IPUTOTOBUTENBHBIHA 0ak 0 = 100+2N (Mm)

TIK-2:

WI-TIK-2.1
WUI-TIK-2.2
WJI-TIK-2.3
WNJI-TIK-2.5
T1K-3:

WUI-TIK-3.1
WJI-TIK-3.2
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ITpumepsI THIOBBIX 3aJaHUI

dopmupyemasn
KOMIIeTeHIMA

- KpacWIbHbIH 0ak 0 = 140+2N (Mm)

9. O6pabaTpIBaeMBIii MaTEpHaN ¥ €ro KOHIUINOHHOE BIIArocoep kaHue
- mepcth W) =0,13 (HeueTHBIC BapHaHTHI)

- xaroniok W\=0,08 (4eTHBIC BapHUaHTHI)

PexxnMubIie mapaMeTphl MPUTOTOBICHUS PACTBOPA

HauansHas Temneparypa xuakoctu t, = 12+N °C
Koneunas temnepatypa pactsopa t, = 90 °C
Bpewms pazorpesa t = 30+N (MuH)

Bpewmst pa3Bapku kpacurens ¢ = 50 (MuH)

PexuMHbIE napaMETphl IMMPoLccCa KpalmcCHUA

Pazorpes pactsopa ot 90 °C mo t.=120+0,5N °C
Bpewms pazorpesa 7 = 45+N (MuH)
Bpewms kpamenus © = [10+3N (mun)
Pacxonaxupanue 6aka 10 90 °C nposoautcs Bogoii ¢ t,. = 12+N °C
Bpewms pacxonaxuanus 7 = 60+N (Mun)

IIpumeuanuie

) N — HOMep BapHaHTa 110 KYPHATY CTYICHUECKON PYIIIbI

5.3. KpI/ITepI/II/I, IIKaJIbl OOCHHUBAHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:

HaumMmeHnoBanue
OIIEHOYHOI0

Kpurtepuu oueHuBanus

IIIxanbl oeHUBAHNA
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cpelacTBa

(KOHTPOJILHO-
OIICHOYHOI0

MepOoNpHUATHS)

100-0a/1bHast
cHcTemMa

IIaTnoaIbHAR
cucTeMa

VYeTHBI onpoc

OTBET YUYEHHUKA MOJIHBIN, CAMOCTOSATENbHbBIN, TPABUIIbHBIN, U3JI0KEH JTUTEPATYPHBIM
SI3bIKOM B OIPEJIECTIEHHON JJOTUYECKON MOCIEI0BAaTEIbHOCTH, PACCKAa3 COMTPOBOXKAACTCS
HOBBIMH TMIPUMEPAMU; YUAIIUHCS O0OHAPYKUBAET BEPHOE MOHUMaHUe PU3NIECKOM
CYIIHOCTH pacCMaTpPUBAEMbIX SBJIICHUI U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH, JAET
TOYHOE OMpPEJIETIEHUE U UCTOJIKOBAaHUE OCHOBHBIX MOHSTHUH, 3aKOHOB, TEOPHUH,
MPaBWIBLHOE OTpeielieHne (P3NIECKUX BETHYUH, UX SUHHII U CIIOCOOOB U3MEPEHUS;
yyalnuica yMeeT NpUMEHUTh 3HaHUSI B HOBOWM CUTYaIIMH IPU BHITIOJTHEHUHU
MPaKTUYECKUX 3a/IaHUI, 3HAET OCHOBHbIE MMOHATHS U YMEET ONEPUPOBATH UMU TIPU
pEIIeHUY 3a/1a4, TPABHIILHO BBITIOIHSIECT YEPTEIKU, CXEMBI U TPAPUKH, COMYTCTBYIOIIUE
OTBETY; MOYKET YCTAHOBUTH CBS3b MEXKIY U3yYaEMbIM U PaHEe U3YUYEHHBIM MATEPUAIOM
0 Kypcy (U3WKH, a TAKXKE C MATEPUATIOM, YCBOCHHBIM IIPH U3YYSHUU JAPYTUX
MPEIMETOB;

12 — 15 6amnoB

5

OTBET yJIOBJIETBOPSAET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OLIEHKY "5", HO cOAepKUT
HETOYHOCTH B U3JI0KEHUH (DAaKTOB, ONPEAETICHUI, HOHATHH, OOBSICHEHUH B3aUMOCBS3EH,
BBIBOJIaX M PEIICHNH 3ajjad, HETOYHOCTH JIETKO WCIIPABISIOTCS IPU OTBETE Ha
JIOTIOJTHUTENIbHBIE BONPOCHI; YYAIIUNCS HE HCIOb3yeT COOCTBEHHBIH TIJIaH OTBETA,
3aTpyHsETCA B IPUBEACHUM HOBBIX IPUMEPOB, U IPUMEHEHUH 3HaHUH B HOBOM
CUTYyallu, c1a00 UCIIONb3YET CBSI3H C paHee N3yUEHHBIM MaTEpPUaIOM U C MaTEPHaJIoM,
YCBOEHHBIM P U3YYEHHUHU APYTUX MPEIMETOB.

9 - 11 GamnoB

OoJibIIast 4acTh OTBETA YAOBIETBOPSIET TPeOOBaHUSAM K OTBETY Ha OleHKY "4", HO B
0TBeTe 00HAPY’KUBAIOTCS OTAEIbHBIE IPOOEIIbl, HE IPENATCTBYIONINE AabHEHIIEMY
YCBOGHHIO MPOTPAMMHOT0 MaTepHaia; yJamuiicss 0OHapy>KMBaeT MOHNMaHNe Y4eOHOTo
Marepualia Mpu HeJOCTATOYHOW IMOJTHOTE YCBOSHUS MTOHATUMN WX
HEIoCJIeI0BaTeIbHOCTH U3JI0KEHUS MaTeprala, yMeeT IPUMEHATh NOJIyUYeHHbIE 3HaHHUA
IIPY PEeIIEHUH NPOCTHIX 3aa4 C UCIIOIb30BaHUEM I'OTOBBIX (POPMYJI, HO 3aTPYAHSACTCS
NIPY pelICHNH Ka4eCTBEHHBIX 3a/1a4 M 3a/ia4, TpeOYyomX npeodpazoBansi GopmMyd.

5 — 8 6ammos

OTBET HeraBHHLHLIﬁ, IMTOKa3bIBACT HE3HAHNUC OCHOBHBIX HOHHTHfI, HCIIOHUMaHHC
HU3YUCHHBIX BaKOHOMepHOCTeﬁ n B3aHMOCBH3€fI, HCYMCHUC pa6OTaTB C y‘{€6HI/IKOM,
peuiaTh KOJIMYECCTBEHHBIC N KAYCCTBCHHBIC 3a/1a4U, yqamnﬁm HC OBJIaJAC]I OCHOBHBIMU
SHaHUAMU U YMCHUAMU B COOTBCTCTBUU C Tpe60BaHI/I$IMI/I IMporpaMMal.

0 - 4 baytoB

Pedepar

CO)ICp)KaHI/IG pa6OTI>I TOJHOCTBIO COOTBETCTBYCT TCMC. ®dakTHyeCcKHe OMNOKU

12 — 15 6amnoB
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MEpPONpPUSATHSA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

orcyTcTBYIOT. CozlepkaHKe H3araeTcs nocieaoBaTenabHo. Pabora otinnyaercs
00raTCTBOM CIIOBaps, Pa3HOOOPA3HUEM HCIIONb3YEMbIX CHHTAKCUYECKUX KOHCTPYKLUIA,
TOYHOCTBIO CJIOBOYNOTpeOaeHus. JJOCTUTHYTO CTUIIEBOE €IMHCTBO U BBIPA3UTEIIbHOCTD
TekcTa. B menom B pabote nomyckaercst | Heo4eT B coepKaHum U 1—2 peyeBbIX
HeloueTa

ConeprxaHre paboThI B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCSI He3HAYNTEIbHBIC
OTKJIOHEHUS OT TeMbl). CoeprkaHre B OCHOBHOM JIOCTOBEPHO, HO UMEIOTCS SMHUYHBIC
(akTH4ecKkre HeTOYHOCTH. VIMEIOTCS He3HAYUTENbHbIC HapyIIIEHUS
MOCJIEIOBATEIBHOCTH B U3JI0KEHUU MbICIIEeH. JIEKCHUECKUI 1 rpaMMaTHUECKUIl CTpoil
pedn 1ocTaTtogHo pazHoobOpaseH. CTHUIh pabOTHI OTINYACTCS €MIUHCTBOM U JIOCTATOYHOM
BBIPa3UTENBHOCTHIO. B 11e710M B paboTe nomyckaercst He 0ojiee 2 HEJIOUETOB B
cosiepkaHuy 1 He Oostee 3—4 peueBhIX HEJTOYETOB.

9 — 11 GamoB

B pabote norymeHs! CynecTBeHHbIE OTKJIOHEHHS OT TeMbl. PaboTa TocToBepHa B
IJIABHOM, HO B HEH MMEIOTCS OT/IC)IbHBIC (DAKTUYECKUE HETOYHOCTH. JlomyIieHbl
OTAENbHbIC HAPYIICHUS [TOCIE0BATEIBHOCTH U3JI0KEHUA. beeH cioBaps, u
01HOO0pa3HbI ynoTpebasieMple CHHTAaKCHYEeCKHE KOHCTPYKITHH, BCTpEeYaeTCs
HeMpaBWIbHOE cioBoynoTpedienrne. CTUIL pabOThl HE OTINYACTCS STUHCTBOM, PEUb
HEJI0CTaTOYHO BhIpa3UTebHA. B 11enom B paboTe momyckaeTcst He Oosee 4 HEe0YEeTOB B
COJIEpP’KaHUM U 5 peueBbIX HEJI0UETOB.

5 — 8 6aitoB

Pabora He cooTBeTcTByeT TeMe. [lomymeHo MHOTO (paKTHYECKUX HETOYHOCTEH.
Hapy1iena nocienoBaTenbHOCTh U3JI0KECHUS MBICIICH BO BCEX 4acTAX paboThl,
OTCYTCTBYET CBsI3b MKy HUMH, pab0Ta HE COOTBETCTBYeT Iuiany. Kpaiine OeneH
cJIoBapb, paboTa HamrcaHa KOPOTKUMH OJHOTHITHBIMH TIPEIOKEHUSIMHU CO CIIado

BBIPQXEHHOH CBSI3BI0 MEXXy HUMH, YacThI CIIydal HEMPABIILHOTO CIOBOYIIOTPEOICHMS.

HapymieHno cruneBoe eTMHCTBO TeKeTa. B 11e10M B paboTe AOMYIIeHO 6 HeJelb.

0 - 4 6aytoB

OrneHuBaeTCsl OTBET, OOHAPYKUBAIOIINK HE3HAHUE CYLIECTBEHHBIX BOIIPOCOB

coJep KaHusl IPOU3BEACHNS; HEYMEHHE OOBSICHUTH TIOBEACHUE U XapaKTephl OCHOBHBIX
FEPOEB U POJIb BAXKHEHUIIINX XyA0XKECTBEHHBIX CPEJICTB B PACKPBITUH UIECHHO-
3CTETUYECKOr0 COACPKAHUS IPOU3BEACHUS; HE3HAHUE JIEMEHTAPHBIX TEOPETUKO-

0 - 4 6aytoB
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

JUTEPaTYPHBIX NOHATHH; caboe BIageHne MOHOJIOTHUECKON JINTEPaTypHOU peubto U
TEXHUKOW 4TEHHS, OEAHOCTh BBIPA3UTEIIbHBIX CPEACTB SI3bIKA.

NupuBuayanbHas
JloManrHsis padboTa

Pabora BhITIONTHEHA MTOJTHOCTHIO. HET 0mmOOoK B TOTHYECKUX paccy X AeHusAX. Bo3MoxHO
HaJU4yhe 0JHON HETOUYHOCTH WJIU OIUCKH, HE ABJISIONINECS CIECTBHEM HE3HAHUS WU
HEMOHUMaHMsl yueOHoro Marepuana. O0ydaronmiics moKa3al IOoJIHbH 00beM 3HaHUH,
YMEHUI B OCBOCHUH NIPOIICHHBIX TEM M IPUMEHEHUE UX Ha NMPAKTHKE.

9-12 6aytoB

PaboTa BBITIOJTHEHA TTOJTHOCTHIO, HO OOOCHOBAHUM IIAar0B PEMICHUS HEIOCTATOYHO.
JlonyiieHa ojjHa ommMOKa WK IBa-TPU HEJIOYETA.

7-8 6annoB

I[OHYU_IGHLI boiee O,Z[HOﬁ OIIMOKHY MU Ooliee ABYX-TPCX HCJOYCTOB.

4-6 OaiuioB

Pabora BhIMIONIHEHA HE TOITHOCTHIO. JlOMyIIeHBI TpyObIe OTHOKH.

1-3 GannoB

Pabora He BBIIOIHEHA.

0 oayutoB

Konrponbhas pabora

CZeJIaH MepeBo eANHUL BeeX pu3nueckux BenuunH B «CHU», Bce HE0OXOAMMBIE TaHHBIE
3aHECEHBI B YCIIOBHE, IPAaBUJILHO BBIIIOJIHEHBI YEPTEXKHU, CXEMBI, Tpa(UKH, pUCYHKH,
COITYTCTBYIOIIHE PEIICHUIO 3334, CAeJIaHa MPOBEepKa 10 HANMEHOBAaHHUM, TPABUIIBHO
MMPOBCICHBI MATEMATUYCCKUEC PACUCTBI U JaH TOJTHBIN OTBE€T, Ha KQUECCTBCHHBIC 1
TEOPETUUECKUE BOIPOCHI AaH IOJIHBIN, HCUEPIIBIBAIOLINI OTBET JIUTEPATYPHBIM S3BIKOM
B OIPEJIECIICHHON JJOTUYECKOM MOCIEI0BAaTEIbHOCTH, YYalIUIICs IPUBOIUT HOBBIE
MMPUMCEPHLI, YCTaHABJIMBACT CBA3b MCKAY N3YyUaCMbIM U PAHCC U3YUYCHHBIM MaTCpUajioM
10 Kypcy GU3HMKH, a TAKXKE C MaTepUaIOM, YCBOSHHBIM TP U3yUYCHUH IPYTUX
IPEIMETOB, YMEET IPUMEHUTH 3HaHUS B HOBOHM CUTyalluy; ydalluics oOHapy>KUBaeT
BEpHOE OHUMaHue (PU3NIECKOH CYITHOCTH pacCMaTPUBAEMBbIX SIBICHUHA U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHil, JaeT TOUHOE OTIPENIETIeHHNE U HCTOJIKOBAaHHUE
OCHOBHBIX ITOHSTHUH, 3aKOHOB, TEOPHIA, a TAK)Xe NPaBUIIbHOE ONpeaeIeHue Gpru3ndeckux
BEJIMYMH, UX SIMHUI] U CIIOCOO0B U3MEPEHUSI.

20 - 25 GamtoB

paboTa BBINIOJIHEHA IOJHOCTRIO MIIM He MeHee ueM Ha 80 % ot o0bema 3a1aHus, HO B
HEell IMEIOTCS HEIOUEThI U HECYIIECTBEHHBIC ONMTUOKH; OTBET HA KAYECTBEHHBIC U
TEOPETHUECKUE BOMPOCHI yIOBICTBOPSET BhINICTIEPSUNCICHHBIM TPEOOBAHUAM, HO
COJICP)KUT HETOYHOCTH B M3JIOKCHHUHU ()aKTOB, OTIPEJICICHUH, TIOHITHH, 00BSICHECHUH

16 - 20 GamwioB
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

B3aUMOCBSI3€M, BEIBOIAX U PELICHUU 3a]a4; YUaIllUKUCS UCTIBITHIBAET TPYIHOCTH B
MPUMEHEHUHU 3HaHUN B HOBOM CUTYaIlMH, HE B IOCTATOYHON Mepe UCIIOIb3YET CBS3H C
paHee U3y4EeHHBIM MaTEpHAJIOM U ¢ MaTEPUAIIOM, YCBOCHHBIM IIPU U3YYEHUU IPYTUX
MIPEAMETOB.

paboTa BBITIOJHEHA B OCHOBHOM BEPHO (00bEM BBITIONTHEHHOM YacTH COCTABNISET HE
MeHee 2/3 oT o01mIero oobeMa), HO TOMYIIEHBI CYIIIECTBEHHBIC HETOUHOCTH; YUaAIIHIACS
00Hapy>XHBaeT MOHUMaHKE yueOHOro MaTepuania Mpyu HeAOCTATOUHOM TOTHOTE
YCBOEHHS OHATHH M 3aKOHOMEPHOCTEH; yMeeT MPUMEHSITh MOJTy4YCHHbBIC 3HAHUS MIPU
PEILICHUHU MPOCTHIX 337124 C UCTIOIB30BAHUEM MOTOBBIX (JOPMYII, HO 3aTPYAHACTCS TPU
PEHICHNN KAQYC€CTBECHHBIX 3a/1a4 U CJIOXKHBIX KOJIMYECTBCHHBIX 3ajiay, Tpe6y}01u1/1x
npeoOpaszoBanus Gopmyii.

10 - 15 6amnoB

paboTa B OCHOBHOM HE BBITIOJIHEHA (00EM BBITIOJTHEHHON YacTH MeHee 2/3 oT o01ero
o0bpeMa 3a/1aHus); yUalIuics MOKa3bBaeT He3HAHNE OCHOBHBIX TIOHSATHH, HEOHUMaHE
M3YUYEHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBS3EH, HE YMEET peniaTh KOJIMIECTBEHHEIC 1
KauyeCTBEHHEIC 3a1a4H.

2 - 5 bayuoB

JlabopaTtopHas paboTa

nmaboparopHasi paboTa BBHITIOTHEHA B MTOJTHOM 00BEME C COOIOIEHNEM HEOOX0IUMON
MOCJICI0BATEILHOCTH IPOBEACHHUS OINBITOB U M3MEPEHUH; yYaIMICS CAMOCTOSTEIBHO U
paloOHAIILHO CMOHTHPOBAJI HEOOX0IMMOE 000PYIOBaHKE, BCE OMBITHI TPOBE B
YCIIOBUSIX U pEKHUMaX, 00eCIEUNBAONIUX MOTYyYSHUE MTPABIIBLHBIX PE3yJIbTATOB U
BBIBOJIOB; COOMIO/IAN TPEeOOBaHUs 0€30MACHOCTH TPY/a; B OTYETE MPABHILHO U
aKKypaTHO BBITIOJHWII BCE 3aIUCH, TaOJIUIIBI, PUCYHKHU, YSPTEKH, IPa(QUKH, BEIYUCIICHUS;
MPABWJILHO BEITIOJHUI aHAJIN3 MOTPEITHOCTEH; IPABUIBHO OMIPEISIHII IISITh OIbITA;
BEITIOTHUI pa0OTy B MOJHOM 00BEME C COOFOIEHUEM HEOOX0TUMOM
MOCJICI0BATEILHOCTH IIPOBEACHHUS OIBITOB U H3MEPEHHIT; CAMOCTOSTEIILHO U
palMoHAIBHO BHIOpAN U TIOATOTOBUII JIJIsl OIIBITAa HEOOX0IUMOE 000pYI0BaHKE, BCE
OTIBITHI TIPOBEJI B YCIOBHSAX U PEKUMaX, 00SCIICUNBAIOIINX OTYYCHHE PE3YIbTATOB U
BBIBOJIOB C HAMOOJIBIICH TOYHOCTHIO; HAYYHO IPAMOTHO, JJOTHYHO OMKCAI HaOJII0ICHUS
1 c(OPMYJTUPOBAIT BBIBOJIBI U3 OMBITA. B peACTaBIeHHOM OTYETE MPABUIILHO U
aKKYpaTHO BBITIOJHUII BCE 3aMMCH, TaOJIHIIBI, PUCYHKHU, TPad VK|, BRIYHUCIICHUS U CIIETAl

12 — 15 6amnoB
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MEpPONpPUSATHSA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas IIaTnoaIbHAR
CHCTEMA cucremMa

BBIBOJIBI; TPOSIBIISET OPraHU3a[HOHHO-TPYIOBbIC YMEHHUS (TOCPIKUBACT YUCTOTY
pabodero Mecra M MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOAHBIE MATEPHUAIIBI).
OKCIICPUMCEHT OCYHUICCTBIIACT I10 IJIaHY C YUY€TOM TCXHHUKU 6630HaCHOCTI/I U IIpaBUJI
paboThI C MaTepuaIaMH U 000PYTIOBAHHUEM.

BEITIOJTHEHHUE JIA0OPATOPHOI pabOTHI YIOBIETBOPSET OCHOBHBIM TPEOOBAHHSIM K OTBETY
Ha OTeHKY "5", HO yJaImuics JOMyCTHI HeIOYeThl HITH HErpyOble OINOKHY, He
TMOBJIMABIINEC HA PE3YJIbTAThI BHIIIOJIHCHUA pa60TI>I; OIIBIT IPOBOAUII B YCIIOBUAX, HE
o0ecrneunBaroIuXx JOCTATOYHON TOYHOCTH U3MEPEHUI; W OBUIO JIOMYIIEHO JBa-TPU
HeJ04eTa; WM He OoJiee 0JHOI Herpy0oil OMMOKY ¥ OJHOTO HeloueTa, Wil
OKCIICPUMCEHT ITPOBECJCH HE IMOJHOCTHIO; HJIU B OIIMCAHUU Ha6II}O)IeHI/II\/’I N3 OIIbITAa
J0NYCTWJI HCTOYHOCTH, BBIBOJbI C/ICJI1aJI HCIIOJIHBIC.

9 — 11 GamoB 4

pe3yNIbTaT BBITIOTHEHHOM YacTH J1a00paTopHOI pabOTHI TAKOB, YTO MO3BOJISET MOTYYHTh
MPaBUIBHBIN BBIBOJI, HO B XOJI¢ MPOBEJICHMUS OMbITA U M3MEPECHUI OBLIH TOMYIICHBI
OIMOKY; MPABUIIBHO OIPEJICIINII LIE/b OIbITa; pA0OTY BBIMOIHIET IPABUILHO HE MEHEe
YeM HAIOJIOBHHY, OJIHAKO 00BhEM BBITIOJTHEHHOM YacTH TAKOB, YTO TIO3BOJISIET MOTYYUTh
MPaBUIBHBIC PE3yNbTATHI U BHIBOJIBI 10 OCHOBHBIM, MPUHIMITHAILHO BAXKHBIM 3a/1a4aM
paboThI; WK TTOI00p 000PYIOBaHUS, O0BEKTOB, MATEPHAJIOB, a TAaK)KE pabOTHI IO
HaAYajIy OIbITA MPOBEJ C IOMOIIBIO YUHUTEIIS, UM B XOJIC MPOBEJICHUSI OIIbITA U
W3MEpPEHUH OBLTH JTOMYIIEHBI OIMOKH B OMTUCAHWUH HAOIIOACHH, (OPMYINPOBAHUN
BBIBO/IOB; OIIBIT IPOBOIMIICS B HEPAIMOHAIBHBIX YCIOBHSIX, YTO MMPUBEIIO K ITOJIYYCHHUIO
PE3yJILTATOB € OOJIBIICH MOTPEIIHOCTHIO; WM B OTYETE OBLIH JIOMYIICHBI B 00IICH
CJIOHOCTH He 0oJiee ABYX OIIMOOK (B 3aIUCAX SAMHHUII, U3MEPEHUSIX, B BEIYUCIICHUSX,
rpadukax, TabauIax, cCxemax, 4 T.J.) He MPUHIUIIHATBHOTO JJIs TAaHHOM paboThI
XapakTepa, HO MOBJIMSABIINX Ha PE3yJIbTAT BBIIIOJHCHHMS;, JOMYCKACT rPyOyI0 OMIHOKY B
XO0JIe IKCIIepUMEHTa (B 00bsCHEHHH, B opopmiieHHH pabOThI, B COOMIOACHUN TIPaBUI
TEXHUKHU O€30MaCHOCTH TPH paboTe ¢ MaTepHaIaMu U 000pyI0OBAHUEM), KOTOPAs
HCIPABJISICTCS 10 TPCOOBAHHIO YUUTEJISL.

5 — 8 baitos 3

PE3yIbTATHl BEITIOTHEHUS JIa00paTOPHOH pabOTHI HE TIO3BOJIAIOT CETATh MPABHIBLHEIN
BBIBOJI, U3MEPEHUS, BRIYMCIICHUs, HAOIIOICHUS IPOU3BOIMINCH HENPABUIBHO; HE

0 - 4 baytoB 2
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

OTIPEACITUII CAMOCTOSTEIBHO IIeITh OIBITA; BBIMOJIHUAI PaObOTy HE IMOJHOCTHIO, HE
MTOATOTOBHJI HY>KHOE 000pyA0BaHHE U 00EM BBITIOJTHEHHOM YacTH pabOTHI HE
IMO3BOJIACT CACIAaTh IIPAaBUJIbHBIX BHIBOJOB,; WX OIIBIThI, ©3BMCPCHN, BBIYUCIICHUA,
Ha6H}OI[eHI/I}1 MPOU3BOJUINCH HEIIPABUIIBHO; UJIM B XOAC pa6OTLI Hn B OTUYECTC
00HAPYKUITUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUYECHHbBIE B TPEOOBAHUSX K OIICHKE
"3"; momyckaet nBe (1 6oee) rpyObie OMMUOKH B X0J1€ DKCIIEPUMEHTA, B OOBSICHEHHH, B
odopmieHun paboThl, B COONIOICHUN TPaBIJI TEXHUKU 0€30IMacHOCTH NpU padoTe ¢
BEIIECTBAMU U 000PYI0BaHUEM, KOTOPHIE HE MOXET UCIPABUTH JAXKE 110 TPEOOBAHUIO
YUUTES.

IIpumeyanus.

Bo Bcex cityudasix oLieHKa CHIDKACTCS, €CIM YUYCHHK He coOmonan TpeOoBaHNi TEXHUKU
0€3011acHOCTH IPH MIPOBEIEHUH dKCIIEPHMEHTa. B Tex ciydasx, Korja yJanuics
MOKa3aJl OPUTHMHATIBHBIN MOJXO0/1 K BBITIOJIHECHUIO PabOThI, HO B OTYETE COACPIKATCS
HEIOCTaTKH, OLIEHKA 3a BHIMOJHEHNE pabOThI, IO YCMOTPEHHIO YUUTENS, MOKET OBITH
TMOBBINICHA IO CPABHCHUIO C YKa3aHHBIMU HOPMaMHU.

TectupoBanue

3HaHWA, TOHUMaHUS, TITyOWHBI yCBOSHHUS 00YYarOMNMCs BCETO 00bEMa MPOTPaMMHOTO
MaTepuana. Y MEHHUs BBIIEIATH [NIAaBHBIE MTOJIOKEHUS B U3yUYEHHOM MaTepHae, Ha
OCHOBaHUM ()aKTOB U MPUMEPOB 00001IaTh, 1eJIaTh BEIBOBI, yCTAaHABIMBATh
MEXIpEIMETHBIE U BHYTPHIIPEIMETHBIE CBS31, TBOPUECKH PUMEHSET IMOTyIeHHBIE
3HaHMA B HE3HAKOMOH cutyanuu. OTCyTCTBHE OMIMOOK U HEJOUYETOB MPH
BOCTIPOM3BEACHNHN U3yUYEHHOT'O MaTepuaa, Ipu YCTHBIX OTBETAaX yCTpaHEHHUE
OTIENIbHBIX HETOUHOCTEH C ITOMOILBIO TOMOJIHUTEIBHBIX BOIIPOCOB YUHUTELS,
COOJII0JICHUE KYJIBTYPBI YCTHOU peuH.

16 — 20 6aiut0B

5 85% -
100%

3HaHUE BCET0 U3YUYEHHOTO MPOrpaMMHOT0O MaTepuaina. ¥ MEHUH BBIACIATh I1aBHbBIE
MOJIOKEHUS B H3yUYEHHOM MaTepHaje, Ha OCHOBaHMH (PaKTOB U MPUMEPOB 0000IIATh,
JieNaTh BbIBO/IbI, yCTAHABIMBATH BHYTPUIIPEAMETHBIE CBSI3U, IPUMEHSTh I0JIyYEHHbIE
3HaHUSA Ha NpakTHke. HesHauntensHbIe (HErpyOble) OMMOKN U HEAOUETHI IPH
BOCIIPOM3BEICHUH N3YUEHHOTO MaTepHaja, COOM0AeHHEe OCHOBHBIX NPaBHJ KYJIbTYPHI

13 — 15 6amnoB

4 65% -
84%




46

HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

YCTHOU peun.

3HaHNe U YCBOEHHE MaTepHaia Ha ypOBHE MUHUMAJILHBIX TPEOOBaHUI IPOrpaMMBl,
3aTpyIHEHHE IIPH CaMOCTOSTEIbHOM BOCIIPOU3BEACHUH, HEOOXOJUMOCTh
HE3HAYUTEIHHOHN IIOMOIIY MpenoaaBaTesns. Y MeHue paboTaTh Ha YPOBHE
BOCTIPOM3BEACHNUS, 3aTPyAHEHUS IIPU OTBETaX Ha BUJIOM3MEHEHHBIE Bonpockl. Hamuue
rpy0oii OIIMOKH, HECKONBKHUX HErpyOBIX IPH BOCIPOU3BEICHUN H3YUEHHOIO MaTepuaa,
HE3HAYUTEIbHOE HECOOIIOCHNE OCHOBHBIX MPABWJI KYJIBTYPbl YCTHON PEYH.

6 — 12 GamioB

3 41% -
64%

3HaHUE U YCBOGHHE MaTepHalia Ha ypOBHE HUKEe MUHUMAIIbHBIX TPeOOBaHUI
MPOrpaMMBbl, OTIEJIbHBIE PEICTaBICHUs 00 U3yueHHOM MaTepuaie. OTcyTcTBHUE
yMeHull paboTaTh Ha YPOBHE BOCIIPOM3BEICHHUS, 3aTPY IHEHUS IPH OTBETaX Ha
CTaHIapTHBIE BONPOCH. Hanmmane HecKoIbKuX IrpyObIX ommO0K, O0IBIIOr0 Yrucia
HerpyOBbIX TpU BOCIIPOM3BEICHNH N3YYEHHOTO MaTepHaia, 3SHaYUTeJIbHOE
Heco0JI10/IeHIEe OCHOBHBIX NMPaBHJI KYJIBTYPhl YCTHOH peu.

0 — 5 baymtoB

2 40% n
MeHee
40%

Pemrenue 3agau
(3amanHuii)

OOyyaromuiics IeMOHCTPUPYET ITPaMOTHOE PEIIeHUE BCEeX 3a/1a4, UCIIOIb30BaHUE
MPaBUIBHBIX METOJOB PEIICHHSI TPU HE3HAYUTEIHHBIX BEIYUCIUTEIBHBIX MTOTPEITHOCTIX
(apudmMeTnueckux omunodKax);

13 — 15 6amioB

[IporeMOHCTpUPOBAHO UCTIONB30BAHUE MPABUIBHBIX METOAOB MIPHU PELICHUU 33724 [IPU
HaJMYHUH CYIIECTBEHHBIX OMMOOK B 1-2 U3 HUX;

8 — 12 Gamos

OO0yyJaroIuics UCIIOJIb3YET BEPHBIC METO/IbI PEUICHHMS, HO TPABUIILHBIC OTBETHI B
OOJIBIIMHCTBE CiIy4aeB (B TOM YHCJIC U3-32 apUQMETUISCKUX ONMMOOK) OTCYTCTBYIOT;

4 — 7 bauioB

OGy‘IaI-OIIII/IMCH HCIOJIb30BAHBI HEBEPHBIC METOABI PCHICHUS, OTCYTCTBYIOT BEPHBIC
OTBCTHI.

0 — 3 6aytoB

5.4. IIpomexyTouHas aTTecTauus:

DopmMa IPOMEKYTOYHOM

aTTecTaluu

TunoBble KOHTPOJIbHBIE 32[JaHNS ¥ HHBIE MATEPHAIBI
JJIs1 IPOBEJIEHNS MPOMEKYTOYHOH ATTECTANN:

3auer

B muceMeHHOW  ¢dopme  mo | BHJIET Nel
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omeram

1. MeToarKa TEeTIoBOTO pacyeTa MporpeBa OTKPHITOro Oaka ¢ TEXHOJIOTHIECKHM PACTBOPOM OCTPBIM MapOM.
2. PaccunTath B HYJIeBOM NPUOIMKEHUH TEIUIOOOMEHHYO TOBEPXHOCTh KOHJIEHCATOPa HACHIIIEHHOTO BOJSIHOTO Tapa JAaBjieHueM 1,5
6ap (pacxoz napa 6 T/4ac, nepeoxiaxeHue KOHIEHCaTa OTCYTCTBYET). XOJIOHbINH TEIUIOHOCUTENb — BOJIa, €€ TeMIeparypa Ha BXOJe

20°C, na Bexoge 60°C.
3. Bosmyx ¢ pacxozoM 4,7 KI/c TI0 BIa)XHOMY BO31yXy ¢ TeMmeparypoil 10°C 1 OTHOCHTENBHOM BIaKHOCTEIO 60% HarpeBaercs B

kanopudepe 1o 100°C. HaiiTi OTOK 3aTpayeHHON TEMIOTHL

BUJIET Ne2

1. OcHOBHBIE TETITIOHOCHUTENN B TEKCTHIILHOM ITPOU3BOJICTBE, HX XaPaKTEPUCTUKU U 00JIaCTH MIPUMEHEHHSI.

2. 3akpeITEI Oak auamMeTpoM 1 M, BBICOTOH 2 M C TONIMIMHOW CTeHKH 10 MM MOKPHIT clloeM H30Jsmuy Tonmmaon 120 mMm. Momyns
BaHHBI paBeH 4, BIAroCOAEpIKaHKe 3arpy:KeHHOro marepuana cocraBmsier 10%. PactBop B Oake pasorpesaercs ot 25°C mo 85°C,
TeMIIepaTypa OKpyKaromiero Bosayxa pasaa 20°C. OLeHHTh KOJIMYECTBO TEILIa, 3aTPAaYeHHOr0 Ha pa3orpes Oaka.

3. Bosnyx mocrymnaer B xanopudep cymmiku ¢ temneparypoid 20°C © OTHOCHTENBHOH BIaXHOCTBIO 65% W BBIXOAUT U3 HETO C
temneparypoid 110°C. OTHocuTenbHas BIQXHOCTh BO3MyXa HA BbIXoAe H3 cymwiuku 80%. Haiiti ynenmbHBIH pacxox Tera Ha

ncnapeHue | Kr Biaru.

BIJIET Ne3

1. CMmecuTesbHbIC TEIIOOOMEHHBIE aIapaThl, UX KOHCTPYKTUBHBIE OCOOCHHOCTH M 00JIACTH NPUMEHEHUS.
2. PaccunTath B HYJI€BOM MPHUOIMKCHUN TIOBEPXHOCTh HATPEBA PEKYMEPATUBHOTO TEIIIOOOMCHHUKA, KOTOPBINA CITYKUT IS
MOIOTPEBA TEXHOIOMMYECKOM BOIBI ¢ pacxoaoM 7,2 T/dac ot 20°C mo 80°C. I'peromuii TEMIOHOCHTENE — BOJA ¢ PACXOI0M 6 T/yac u

temmeparypoit 120°C.
3. Bozmyx ¢ pacxonom 6 kr/c, Temmeparypoit 50°C u oTHOCUTENbHOM BiiakHOCTBIO 70% ocTthiBaet no 5°C. Halit pacxo BbIMaBIiei

BJIaru.

55. Kpurepuu, mkaibl OLIEHUBAHUS MPOMEKYTOUYHOM aTTecTalluu y4eOHOW JUCIUTUIUHBIL:

®DopMa NPOMe:KYTOUHOM

IIkajabl oneHNBaHUS

arTrecTanuu
Kpurepuu oneHuBaHus
HaumeHoBaHMe OLICHOYHOIO 100-6a/utbHAS IaTu6aILHAS
cpeILCTBa cucreMma cucreMma
3a4TEHO

3ayer:
B IMIUCbMEHHOH (hopMe TT0 OmyieTam

O6yqaloumﬁc>1 3HACT OCHOBHBIC OIIPCACIICHUS, ITIOCIICAOBATCIICH B
H3JI0KCHUU MaTEpuralia, ACMOHCTPUPYET 0a30BBIC 3HAHUS JUCITUIIINHEIL,
BIagccT HCO6XO,E[I/IMBIMI/I YMCHUAMU U HABBIKAMU ITPU BBINIOJTHECHUHN

MMPAKTHYCCKUX SaﬂaHHﬁ.
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DopmMa IPOMEKYTOYHOM

IMIxanabl oeHUBAHUA

arTrecTanuu
Kpurepun onennBanus
HaumeHoBaHHe OLICHOYHOIO 100-0as1pHAR IIsTnéannnLHasn
cpencrsa cucremMa cucTemMa
HC 3a4TCHO

OOyuaromuiicst He 3HaeT OCHOBHBIX OIIPEE/ICHUH, HEMIOCIE0BaTeIeH U
cOMBYHB B M3JI0KEHUH MaTepuana, He 00JIalaeT OmpeleIeHHON CUcTeMon
3HAHWI 10 AUCLUIIIMHE, HE B IIOJTHON Mepe BiajeeT He0OXOAUMBIMU
YMCHHUAMH 1M HAaBbIKAMM ITPU BBITIOJTHCHUHU NPAKTUYCCKUX 3a)_'[aH1/n71.
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5.6. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJIS U TPOMEKY TOUHOM
aTTeCTallUH.

OneHka o JUCHUIUIMHE BBICTABIISCTCS 00ydaroUieMycs ¢ y4€TOM pe3yJIbTaTOB TeKyLIeH U
IIPOMEKYTOYHON aTTECTALUN.

dopmMa KOHTPOJIS 100-6anabHas cucrema [aTuéamnbHas cucrema
Texymmii KOHTPOJIb (ceAbMOI
ceMecTp):
- yCTHBIH onpoc (pa3zen 1) 2-5
- YCTHBIN ompoc (pa3men 2) 2-5
- YyCTHBIH onpoc (pa3aen 3) 2-5
- TecTupoBanue (paszzuen 1) 2-5
- TecTHpoBaHue (pa3aen 2) 2-5
- TecTUpoBaHue (pasmen 3) 2-5
- KOHTpOJIbHAs paboTa (paszmen 1) 2-5
- KOHTpOJIbHAs paboTa (pasmen 2) 2-5
- KOHTpOJIbHAs pabora (pasmen 3) 2-5
- maboparopHas pabora (TemsI 1.1) 2-5
- naboparopHas pabora (TeMsI 1.2) 2-5
- naboparopHast pabora (Tembr 2.1) 2-5
- naboparopHasi pabora (Tembl 2.2) 2-5
- maboparopnas pabora (temsl 3.1) 2-5
- maboparopHas pabora (Tembl 3.2) 2-5
- pedepar (pasmen 1, 2, 3) 2-5
- U3 (pazpen 1, 2, 3) 2-5
[MpomexxyTo4Hast aTTeCTaIHSI 2-5
(Tectuporanue (pazzen 1, 2))
Hroro 3a cemectp 3a4TeHO / He 3a4TEHO
3a4yer

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanust mporpamMmbl IpeayCMaTpUBAeT HCIOJIB30BaHHE B Mpolecce 00ydeHHs
CJIEYIOUINX 00pa30BaTEeIbHBIX TEXHOJIOTHIA:

— TPOEKTHas JesITeIbHOCTD;

— TPOBE/ICHUE MHTEPAKTUBHBIX JICKITHUII;

— TIPYNIOBBIX IUCKYCCHUH;

— TOHUCK ¥ 00paboTka MHPOPMAIINK C UCTIONB30BaHUEeM ceTu HTepHeT;

— JMCTaHIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH;

— TpUMEHEHHE DIIEKTPOHHOTO O0YUCHUS;

— TPOCMOTP YUEOHBIX (PUIBMOB € UX MOCIEIYIOUIM aHAIN30M;

— WCTIOJIb30BaHUE Ha JIGKIIMOHHBIX 3aHATHAX BHICOMATEPUAIIOB M HATJISITHBIX TIOCOOHIA;

— caMocCTosTeNbHas paboTa B cCCTeMe KOMIBIOTEPHOI'O TECTUPOBAHUSI.

7. INPAKTUYECKASA IOAI'OTOBKA

[IpakTrdeckast IOArOTOBKA B paMKax y4eOHOH MUCHUIUIMHBI PEANn3yeTCs TPU MPOBEACHUN
MPAaKTUYECKUX 3aHATUM, MPAKTUKyMOB, JJAOOPATOPHBIX PabOT M HMHBIX AHAJOTMYHBIX BHUIOB
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y4eOHOU MAeATEeNbHOCTH, NPEAyCMATPHUBAIOIINX YydYacTHE OOYyYaroIIUXCs B BBINOJIHECHUU
OTAEIBHBIX AJIEMEHTOB Pa0OT, CBSI3aHHBIX C Oyay1iel mpodecCcuoHaIbHOM 1€ TeTbHOCTHIO.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIs JIMIY C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbS

I[Ipn oOyyeHWHM JHUI] C OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 370POBbSI M WHBAIUIOB
UCIONIB3YIOTCS TIOJXObI, CIIOCOOCTBYIONIME CO3aHHI0 Oe30apbepHOil 00pa3oBaTENBbHON Cpeabl:
TexHoJMOruM AuddepeHunanu 1 UHIUBUIYaTbHOTO O0ydYeHUs, TPUMEHEHUE COOTBETCTBYIOLINX
METOJIMK [0 paboTe ¢ UWHBAIMIAMHU, HCIOIb30BAaHUE CPEACTB JIUCTAHIIMOHHOTO OOIICHHUS,
MIPOBE/ICHUE JOMOIHUTEIbHBIX WHJMBHUAYATIbHBIX KOHCYJbTALUWA MO H3y4aeMbIM TEOPETUUYECKUM
BOIIPOCAM U IPAKTUYECKUM 3aHATHUAM, OKAa3aHUE MOMOILIM NPHU MOATOTOBKE K IMPOMEKYTOUHOU
aTTECTALIUU.

[Ipn HeobxoauMocTH paboyas mporpamma JAMCHUIUIMHBI MOXKET ObITh aJalnTUpOBaHa Ui
obecrieueHns 00pa30BaTEIHHOTO MPOIIECCa JIMLAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/10POBBS, B
TOM YHUCJIE JUIS JUCTAHIIMOHHOTO O0YyYeHHUS.

VY4eOHBIE W KOHTPOJBHO-U3MEpPUTENbHBIE MaTepUalbl NPEACTABIAIOTCT B (opMmax,
JOCTYIHBIX JUJISl U3yYEHUsS! CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTeNbHBIMU MOTPEOHOCTAMU C YUETOM
HO30JIOTUYECKUX TPy HHBAIU/IOB:

Jns moAroToBKM K OTBETY Ha IMPAKTHYECKOM 3aHSATUHU, CTYJEHTaM C OrPAHHUYEHHBIMU
BO3MOXKHOCTSIMHU 3[I0pOBBSI CPEJIHEE BPEMS YBEJIMYUBAECTCS 110 CPABHEHHUIO CO CPEAHUM BPEMEHEM
MOJITOTOBKU OOBIYHOTO CTYJCHTA.

JUig CTYZIEHTOB C WHBAJIUJHOCTBIO WM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS
dbopMa mpoBeAeHHS TEKyLIel M NPOMEXKYTOYHOM aTTeCTAllMd YCTAHABIMBACTCS C YYETOM
WH/IMBUAYAIbHBIX TICUX0(HU3HYECKNX 0cOOeHHOCTEH (YCTHO, MMCHbMEHHO Ha OyMare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (hOpMeE TECTUPOBAHUS U T.I1.).

[IpomexyTouHas arrectanus M0 AMCLUILIIMHE MOXKET MPOBOAMTHCS B HECKOJIBKO 3TAIlOB B
dbopMe pyOeKHOTO KOHTPOJIS MO 3aBEPUICHUIO W3YYEHHs OTAEIbHBIX TEeM AUCHUIUIMHBL. [Ipum
HEOOXOJUMOCTH CTYAEHTY NpPEAOCTaBISIETCS JOMOJHUTENbHOE BpeMs JJIs MOJArOTOBKM OTBETA Ha
3a4eTe WU SK3aMEHeE.

Jlia ocyiiecTBiaeHUsT NPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOUHOU
aTTecTallid OOyYaroluXcs CO3AAl0TCs, MpU HEOoOXOAUMOCTH, (OHIBI OICHOYHBIX CPENCTB,
aJanTUPOBAHHBIE JJIS JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbs U MO3BOJISIOLINE OLIEHUTh
JTOCTHKEHHE MMM 3alUIaHMPOBAHHBIX B OCHOBHOH 00pa3oBaTeNbHOM Mporpamme pe3yjbTaToB
o0yuYeHHsT ¥ YpOBEHb COPMHPOBAHHOCTH BCEX KOMIETEHIMH, 3asBIEHHBIX B 00pa3oBaTEIbHON
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

XapakTepuCTUKa MaTepHaIbHO-TEXHUUYECKOTO 00ECIeUeHHs AUCLUIUIMHBI COCTaBIISIETCS B
cooTtBeTcTBUM ¢ TpeboBaHusiMu OI'OC BO.

MaTepI/IaJII)HO-TeXHI/I‘-IGCKOG obecneucHue JUCHOUIJIMHBI TTPU 06y‘-IeHI/II/I C UCIIOJIB30BaHHECM
TPpaAUIUOHHBIX TEXHOJIOTHI O6y‘leHI/I${.

HaumeHoBaHue y4eOHBIX Ay UTOPHI,
JabopaTropuii, MacTepCKHX, ON0INOTEK,
CIIOPT3aJI0B, IOMelleH’ii 11 XpaHeH!s ’
NPOPUIAKTHYECKOT0 00CIyKUBAHUA Y1eOHOT0
000py10BaHNs U T.II.

OcHaleHHOCTh Y4eOHBIX ayAUTOPHUi, 1a0opaTopui,
MAacCTepPCKHX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
NOMelleHH i 11 XpaHeHus U NPOQUIAKTHYECKOT0
00CTy:KHBaHUS y1e0HOr0 000pyA0BAHUS U T.II.

115419, r. MockBa, ya. Jlonckas, a. 39, crp. 4

ayIUTOPHUHU JUIS TIPOBEACHUS 3aHATUI KOMIUIEKT y4eOHOU MeOem,
JICKIIMOHHOTO THIIA TEXHUUECKUE CPEICTBA O0YUCHHUSI, CITyKAIIUE IS
TIpEACTABICHAS YIeOHOH HHMOpMAITHK OOJTBITION
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HaumeHoBaHue y4eOHBIX Ay IUTOPHI,
JabopaTopuii, MacTepCKHX, ONOINOTEK,
CIOPT3aJI0B, IOMeLIeH’ii 115 XpaHeH!sI ’
NpoPUIAKTHIECKOT0 00CTyKUBAHUS YI€OHOTO
000pyaA0oBaHuUs M T.IL

OcHalIeHHOCTh Y4eOHBIX ayAUTOPHUid, 1a0opaTopuii,
MAaCTepPCKHX, 0MOJINOTEK, CHOPTHBHBIX 32J10B,
TNOMelleHH i 11 XpaHeHUs U NPOQUIAKTHYECKOT0
00CTy:KHBaHHUS y1e0HOr0 000pyA0BAHUS U T.II.

ayIUTOPUH:
— HOYTOYK;
— TIPOEKTOD,
— DJKpaH
ayIUTOPHUHY JUIS IPOBEACHUS 3aHATUH KOMIUIEKT y4eOHOU MeOemH,
CEMUHAPCKOTO THIIa, TPYIIIIOBEIX U TEXHUYECKHUE CPEIICTBA OOYICHHSI, CITy KaIThe IS
WHJIMBUAYAJIbHBIX KOHCYJIbTAllU, TEKYILIEro MIpeICTaBIeHUs yaeOHOH nHPOpMaITUU OOIBIION
KOHTPOJISL ¥ IPOMEKYTOUHON aTTECTAINH, 10 ayIUTOPHH:
MPaKTUYECKOH MOArOTOBKE, TPYIIOBBIX U — HOYTOYK;
WHIUBUIY ATbHBIX KOHCYJIbTAIIHHA — TIPOEKTOP,
— DJKpaH
HOMellIeHI/lﬂ I CaMOCTOSITEJILHOM paﬁOTBI OCHa[IIeHHOCTb nomemenm‘fl AJIA CaAMOCTOSATEJILHOM
00y4aoImmnXxcs padoThI 00y4aOIIMXCS
Aynutopus s CaMOCTOSITEILHOW PaboThI — KOMIIBIOTEPHAS TCXHUKA;
CTyJIeHTa, a. 6315 —  MOAKIIOYEHUE K ceT «HTepHe™
119071, r. MockBa, yia. M. Kaaysxkckas, a. 1, cTp. 3
UuransHbIH 3211 OHOIHOTEKH — KOMIBIOTEpHAs TEXHUKA;

— THOIJKIIOYCHHUC K CCTH ((I/IHTepHCT»

MarepuanbHO-TEXHHUECKOE obOecrieueHne y4eOHOW AUCHUIUIMHBI TpU  OOY4YeHHUH C
HCTIOJIb30BAHUEM DIICKTPOHHOTO 00yUeHHS M JUCTAaHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOIOTHHA.

Heo0xoaumoe 06opy1oBanue IMapameTpsi Texnnuyeckne TpedOBaHUSA
[epconanbueiii komnsioTep/ | Be6-Opaysep Bepcus nporpamMmmHoro obecrnedeHus: He HIKE:
HOYTOYK/IITAHIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpexc.bpayzep 19.3
MHUKpPOQOH, OmnepaunonHas cucreMa | Bepcust mporpaMMHOTo o0ecriedeH s He HUXKe:
IMHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTh MHTEepHET Beb6-kamepa 640x480, 15 xagpos/c

Mukpodon 000

Junamuku (KOJOHKHY WA | JIIOOBIE

HAYIITHUKH)

Certsb (MHTEPHET) IlocrosiHHas ckopocTh He MeHee 192 kbut/c

TexHonoruueckoe  oOecreyeHWe  peanu3ald  OpOrpaMMbl  OCYIIECTBISETCS ¢
UCTIONB30BAaHUEM  JIEMEHTOB  JJEKTPOHHOM  MH(QOPMALMOHHO-00pa30BATENBHOM  Cpefbl
YHUBEPCUTETA.
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10. YYEBHO-METOJIUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYUEHUE YUYEBHOH JUCHHUIIIINHBI
Bua uznanus Anpec caiita 9bC KoauuecTBo
Ne Ton WJIM 3JIEKTPOHHOT0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaHUA (y4eOHuK, YII, HN3nateabcTBO -
n/m MII u 1p.) H3TaHUS (3anonnsemcs 01 u30aHuil 8 Oubanorexe
p- 91EKMPOHHOM 8Ude) Yuusepcurera
9.1 OcHoOBHas TUTEpaTypa, B TOM YHCIIE SJCKTPOHHBIC H3IaHUS
1
Kmaxun JLU., Herpanuunonneie 1 VuebHoe M: PI'Y um. A H. Ha kadenpe - 5
BO300HOBIIIEMbIE HCTOUHHUKH 2017
ITapnap H.M. mocobue Kocpiruna IT.
OHCPHHUHN
2 WmxeHepHas ONOTEXHOIOTHS:
A.B. Jlykanun IIPOLIECCHI U aIlapaThl Yuebnoe M. UH®PA-M 2018 )
MHKPOOHOIOTHIECKUX mmocobune
IIPOU3BOJICTB
3 Panuenxo P. B.,
Moxkpymma A. C., ) ) https://urait.ru/viewer/obschaya-
Tronena B. B. ; mox g{im?:;izpremm BOAOpOL B X::fg;: z/ll/iBOgFSHBCTBO Opaiim 2023 energetika-vodorod-v-energetike- -
Hayd. pe. p A p 492147#page/1
Ilexneuna C.E.
4 https://sgau.ru/kisuuz/uploads/img/18
-09-
15/1537040340/%D0%9A%D1%83
%D1%80%D1%81%20%D0%BB%
. . D0%B5%D0%BA%D1%86%D0%B
Tmyxapes B.A. Tg““"Ma:;‘{’fl‘;eHHﬁemmﬁ Kparicuit kype Séﬁa;?ﬁigcﬁgg 2017 | 8%D0%B9%20%D0%A2%D0%IC :
ODOPYROBAHHE NpeATp extt PATOBC 9%D0%IEY20%D0%BF%D1%80%
D0%B5%D0%B4%D0%BF%D1%8
0%D0%B8%D1%8F%D1%82%D0
%B8%D0%B9%20%D0%AD%D0%
9E%D0%9F.pdf
5 Hpanos A.H., TemnoMaccooOMEHHOE VY4ebHoe CII6: BILITD http://www.nizrp.narod.ru/metod/kpt
benoycos B.H,, 060pyI0BaHUE TPEANPUATHIT nocobue CII6I'VIITA 2016 e/18.pdf i
Cwmopoaun C.H. Py pearp P
6 Bommn B. I1., Cyxos | Temomaccoo6menmoe Vuebioe Hinxerop. roc. po18 http;s:/éblbl.nngasu.ru/electronlcresour
B.B 000pyIOBaHKE TPESATIPUATHIH nocodue APXUTCKTYP.~CTPOUT. yH- ces/uch- . i
T T — H. HoBropon: metod/san_technical/870606.pdf
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HHT'ACY
! TemnoMmaccooOMeHHOE YuebHoe M: 000 https://uralt.ru/boc_)k/teplorr_lasspobme
Japxun JI.K. . . 2023 nnoe-oborudovanie-predpriyatiy-
000pyIOBaHKE MPEATIPUATHI nocodue «3patensctBo FOpaiiT» 517756
8 [Mapnap H.M., Temnomaccoobmen. KpaTkuii Cripapounuk M.: ®I'BOY BO «PI'Y 2023 4w,
Kwmakun JIL.I. CIIPaBOYHUK uM. A.H. Kocsiruna»
9 apmap H.M., COOpHHK 3371a4 ¥ TECTOB TI0 YuebHOE M.: ®I'BOY BO «PI'Y 2022 4 1t
Kwmakun JIL.I. TermoMaccoodMeny. HYacts 1 nmocobue uM. A.H. Kocsiruna»
10 apmap H.M., COOpHHK 3371a4 ¥ TECTOB TI0 YuebHOE M.: ®I'BOY BO «PI'Y 2022 4 1T,
Kwmakun JIL.I. TemoMaccooomeny. Yacte 2 nocodue uM. A.H. Kocsirnzay
9.2 JlomonHUTENbHAS JIUTEPATYPA, B TOM YUCIIC JICKTPOHHBIC U3aHHS
1 V4eGHUK 1 . .
Emues B.T., CenbCKoX03sIiiCTBEHHAS MPaKTUKYM AJIs M: OO0 https'//uralt.'rU/VI.ewer./SEISkOhOZyaySt
. 2023 vennaya-mikrobiologiya-
Mumryctun E.H. MHUKPOOHOIIOTHS aKaJIeMUYECKOrO «M3natensctBo FOpaiT» 513921#page/1
OakanaBpuaTa Pag
2 Y4eOHuK 1
Emues B. T., TPaKTAKYM ISt M: 000 https://urait.ru/viewer/mikrobiologiya
Mumycrus E. H. MuxpoGuronorus aKaJIEMUYECKOTO «M3narensctBo FOpaiit» 2023 -510779
OaxayaBpuara
3 MeHeKas 1 GHOTOrIHecKas https://urait.ru/viewer/medicinskaya-
JUTL . Vuebnoe nocodue | M: 000 i-biologicheskaya-fizika-
BacunbeBa A.A. ¢usnka. JlJabopaTopHbIit . 2023 .
DAKTHEYM s CIIO «HznarensctBo Opaiit» laboratornyy-praktikum-
P Y 517616#page/l
4 https://www.studmed.ru/view/zavrin-
TenmomaccooOMeHHOE YuebHOe Tomck: ToM. monurex. vg-teplomassoobmennoe-
3aBpun B.I. . _ 2004 i
o0opynoBaHuE TPENNPUITHI nocobue YH-T. oborudovanie
predpriyatiy 56f78098b52.html
5 Kynu AH., TemomaccooOMeHHOE
onryunud B.H., YuebHoe Tam608: U3a-80 PI'BOY https://tstu.ru/book/elib/pdf/2012/kud
Y 0 BaHHE MUIIEBBIX 2012 P P
Usanos [1.A., 1(_)[ gi};gg orB © e mocodue BIIO «TIT'TY» i.pdf
IIponun B.A. P a5
6 Kosansnoros B.H TenmomaccooOMeHHOE COopnu yuebHo-
o HCCIIEI0BATENBCK http://venec.ulstu.ru/lib/disk/2013/Ko
®emopos P.B., 000pyIOBaHKE TIPOMBIIIUICHHBIX VYupsaOBCK: YAl TY 2012
o UX 1a00PaTOPHBIX valnogov.pdf
LpiHaeBa A.A. NPEANPUATUI

pabor

9.3 Meronnveckre MaTepraibl (yKa3aHus, pEKOMEHIAIIUH 10 OCBOCHUIO quciuInInHbl aBTopoB PI'Y um. A. H. Koceiruaa)
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Tapnap H.M., YueGo- M.: PTY um. A H. Ha Kadenpe — 5
I'uaporazonnHaMuka METOANYECKOE 2018
Mapxkos B.B. Koceirnna IT.
mocodue
[Mapmap H.M., HCCiIGZ[OBaHI/IC TEIUTO(PU3MUECKUX Y4ebHo- M.: PI'Y 1. ALH. na kadenpe — 5
Kwmakun JI.U., CBOMCTB TEMIOU30JISILIUOHHBIX METOINYECKOE 2017
Koceirnna IIT.
Ocmanos 3.H. MaTepHaJoB nocobue
Mapmap H.M., TeHHOMaCCOOGVMeH. VaeGHOE 0CoGHe M.: PTY um. A -H. 2017 Ha Kadenpe — 5
Kwmakun JIL.I. JlabopaTopHbIi PaKTUKYM Kocreiruna IIT.
TemomaccooOMeHHbIE MTPOLIECCHI VaeGHo- Ha kadezpe — 5
Kwmakun JIL.U., U 060pymoBaHue AJIs1 00pabOTKU http://znanium.com/bookread2.php?b P
METOJNYECKOE M.: MI'VAT 2016 - IIT.
Mapnap H.M. TEKCTUJIBHOTO MaTepHaia B HocoGHe 00k=792218
BO3/YIIHOM M MAapOBBIX cpeniax
Humxuexamck :
Hwxuexamckuii
[punannes A.C., T e ILIOMACCOOBMCHHBIC AMNADATLL YuebHo- XUMHKO- https://www.nchti.ru/phocadownload/
AXMeTIaThIITOBa HH3KOTEMICPATY PHBIX CTaHIz)BOK METOJIITYECKOE TEXHOJIOTHYCCKUI 2013 nchti_ucheb2/nchti_tfnt/nchti TMA -
I.A., Carnees A.A. patyp y rocobue nHCTUTYT (prmman) NTU.pdf
OI'BOY BIIO

«KHUTVY»
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11.1. Pecypchl 31eKTPOHHOM OUOINOTEKH, MH(POPMAIIMOHHO-CITPABOYHBIE CHCTEMBI

1 ipodeccOHaNIbHbIE 0a3bl JTaHHBIX

Cpok
Ne Ile Homep u Hapraep mo ) JIeHCTB
puo aara IIpexmer norosopa CcblIKa Ha 3J1eKTPOHHBIN pecype Hs
111 J0TOBOPY
a JI0roBOpa JIOTOBO
pa
[Mpunoxenne | O npenocTaBIeHUH PIIHA basa nanneix The Wiley Journals JeiicT
I x JOCTyIa K Databas (rny6una moctyma: 2019 1. | yer o
1 202 | nmuceMy 3JIEKTPOHHBIM -2022r.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 .
07.04.2023 r.
Ne 574
PITHN O nmpenocraBiIeHUU PITHN Basa nanneix Springer Materials: JeticT
202 Nudopmanmo | moctymna k 6azam https://materials.springer.com/ yer 1o
2. 3 HHOE ITMCHMO TAHHBIX U31aTEIHCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O mpenocTaBiIeHUN PIIHU basa ganneix Springer Nature JleticTB
202 Nupopmanmo | mocryna K 6azam Protocols and Methods: yer 1o
3. 3 HHOE TIMCbMO | JAAHHBIX M3]IaTeIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 ot Springer Nature m/sources/springer-protocols 023r.
29.12.2022
PILIHA O mpenocTaBiIeHrH PIIHU https://www.orbit.com/ JleiicTB
Wndopmanmo | mocryna K yerT 1o
4. 202 HHOE TIICEMO | DJICKT 30.06.2
3 POHHBIM .06.
No 1955 ot pecypcam Questel SAS 023 r.
30.12.2022
PIIHA O mpenocTaBieHrN PITHU https://www.ccdc.cam.ac.uk/ JleiicT
WNudopmanno | mocryma k 6aze yeT 1o
5 202 | HHOE MHUCHEMO Ia"HHbeIX KoManuu The 31.12.2
13 Ne 1956 ot Cambridge 023 1.
30.12.2022 Crystallographic Data
Center
202 | Hdorosop O npenocraBieHUH 000 https://e.lanbook.com/ Ieticts
6 3/2 | NeIlJI-02- IIpaBa UCTIOIH30BAHUS «HM3paTenscT yer Ji0
" | 024 | 4/18-01.22 or | mporpaMMHOro BO Jlanb» 17.02.2
07.02.2023 r. | obecnedeHus 024 r.
202 | Jorosop O npenocTaBieHUN 000 JleticT
2/2 | Ne 494 56¢ ot | mocrymna k OBC «BHAHNY . . €T J0
7 023 | 12.10.2022 r. Znan}ilum.com M» https://znanium.com/ }1/2.10.2
023 r.
202 | dorosop O mpenocTaBieHrN 000 https://urait.ru/ JleiicT
2/2 | Ne 450-22 E- JOCTyMa K «ONEeKTPOHH yeT 10
8. | 023 | 44-5 ot 00pa3oBaTeNbHOM oe 14.10.2
05.10.2022r. | miardopme «FOPAMT» | usnarenscrs 023 r.
o OPAWT»
202 | Jlunensuonus! | O npenocTaBICHUM 000 HOBb https://www.elibrary.ru/ JleiicTB
2/2 | i noroBop JOCTyTIa K yer Ji0
023 | SCIENCE MH()OPMAINOHHO- 25.05.2
INDEX AHATUTHYCCKON 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BKJII04E€HHOTO
25.05.2022 r. | B Hay4HBIH
WH(OPMAIMOHHBIH
pecype

eLIBRARY.RU)



https://www.orbit.com/
http://www.ccdc.cam.ac.uk/structures
https://e.lanbook.com/
https://znanium.com/
https://urait.ru/
https://www.elibrary.ru/
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202 | dorosop O mpenocTaBieHrn 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne52-22-EIl- | mpaBa ucnons3oBanus | «M3maTenscr yeT 1o
023 | 223-5Por MIPOrPaMMHOTO B0 Jlanb» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlomomHUTENh | MPEIOCTaBICHUN
10. HOE JOCTYTIA K pa3esiamMm
corJialleHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EII-
223-5P or
18.02.2022 1.
[punoxenne | O mpemgocTaBIeHUN PIUHU basa nannpix The Wiley Journals Pecypc
1k JOCTyIIa K Databas (rmy6una moctyma: 2023 Geccpo
1 202 | mucemy 3JIEKTPOHHBIM r.) YHBIH
| 3 | PIIHA or pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 1.
Ne 574
[Ipunoxenue O npenocraBieHUN PIIHAN Baza nanneix Nature journals (Tof Pecypc
1 JocTyna K n3nanns — 2023 1. - TeMaTHUecKas beccpo
K ITUCHMY coJepkaHmIo 0a3 komtekist Physical Sciences & YHBII
PITHU ot IAHHBIX U31aTEJILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12, Ne 1950 Bbaza mannbix Springer Journals
3
(rox m3ganus — 2023 r.-
TeMaTHyeckue komekrmu Physical
Sciences & Engineering Package) :
https://link.springer.com/
[Ipunoxenue O npenocTaBneHUN PIIHU Basa nannbix Springer Journals Pecypc
1 JOCTyTIa K (ron m3nanust — 2023 r.- Geccpo
K MUCHbMY coliepkaHuio 6a3 TeEMaTH4ecKas KojureKus Social YHBIH
PIIHU ot JAHHBIX M31aTelIbCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza manneix Nature Journals -
3 ;
Palgrave Macmillan (ron m3manus —
2023 r. TeMaTHYeCKON KOJICKITUH
Social Sciences Package)
https://www.nature.com/
[punoxenne | O mpemgocTaBIeHUN PIOHU baza nanneix Nature journals, Pecypc
1 JI0CTyTIa K Academic journals, Scientific 6eccpo
K TUCBbMY coaepkanuio 6a3 American (rox n3ganus — 2023 1.) YHBIA
PIIHU ot MAHHBIX U31aTEILCTBA TEMAaTUYECKON KosuteKuuu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
baza ganneix Adis (rog u3ganus —
14 202 2023 r.) TeMaTUYECKOW KOJIIICKIIMH
13 Life Sciences Package
https://link.springer.com
Bbaza mannbix Springer Journals
(rox m3ganus — 2023 r.: -
TeMaTudeckas kojuiekuus Life
Sciences Package) :
https:/link.springer.com/
IMpunoxenne | O mpenocTaBaeHUH PIIHU eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMLEH3HOHHOTO Collections, rox uznanus - 2023, B | 6eccpo
15 202 | k muceMy JocTyna K T.4. BeINYIIEHHBIX B 2022 1. - YHBIN
' 3 | PLIHU ot COJICPIKAHMIO Oa3bl Temaruueckas Kosutekims Physical
29.12.2022 r. | maHHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):



https://e.lanbook.com/

M3IaTeNBCTBA Springer
Nature
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http://link.springer.com/

[Mpunoxenne | O mpemOCTaBICHUH POOU Baza qanneix Nature journals Pecypc
1 J0CTyTIa K kosteknmu Academic journals, Heccpo
K TUCHMY 3JIEKTPOHHBIM Scientific American, Palgrave YHBIN
202 PODU ot pecypcam Springer Macmillan (Beimycku 2022 1.):
16. 2 08.08.2022r. | Nature https:/www.nature.com/
Nel065) https://link.springer.com
basa mannbrx Springer Journals:
https://link.springer.com/
IIpunoxenne | O npesocTaBIeHUN POOU basza nanneix Springer Journals: Pecypc
1 JOCTyTIa K https://link.springer.com/ Geccpo
17. | 202 [ k macemy 3JIEKTPOHHBIM Baza nanueix Adis Journals YHBIN
| 2 |PDODUoT pecypcam Springer (Bbimyckm 2022 1.):
30.06.2022 r. | Nature https://link.springer.com/
Ne 910
[Mpunoxenne | O MpemOCTaBICHUH POOU Baza nanneix Nature journals Pecypc
1 JOCTyTIa K (BBIITyCKH beccpo
18 202 | x mucemy AIIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
' 2 | PO®U or pecypcam Springer Basza nanneix Springer Journals:
30.06.2022 r. | Nature https://link.springer.com/
Ne 909.
[Mpunoxenne | O MpemOCTaBICHUH POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIIEH3UOHHOIO Collections): Geccpo
K IHChMY JOCTyTIa K http://link.springer.com/ YHBIH
19. 202 | PODU or COIlepIKaHMIO 0a3bI
1 17.09.2021 r. | mamHBIX Springer
Ne 965 eBooks Collections
M3ATeNhCTBA Springer
Nature
[Mpunoxenne | O npenocTaBIeHUM PODOU basa nannbix Springer Journals (3a | Pecypc
Ne 2 k nucbMy | CyOJICLIEH3HOHHOTO 2019 r): https:/link.springer.com/ beccpo
20. 201 | POOU Ne 809 | mocryma K Basa nanneix Nature journals YHBIH
9 | 07 24.06.2019 | coxepxanuio 6a3 (BBITYCKH
T. JIAHHBIX U3/1aTEIIbCTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O npenocTaBiICHUU OI'BY PTG | http://H36.pd/ Pecypc
201 Ne 101/H3B/0 | mocryma k 6eccpo
21 486-m ot «HauuonanbHOU YHBIH
8 10
21.09.2018 r. | »IEKTPOHHOU
oubmmoreke» (HOB)
IMpunoxenne | O mpemoOCTaBICHAH POOU https://link.springer.com/ Pecypc
Ne2 x mncemy | poctyma x BJ{ https:/www.springerprotocols.com/ | 9¢¢cPo
PODU Ne 779 | usznarenncTsa _ _ YHBIN C
201 | 07 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. 162 | T (BbImycku 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamienne | O mpemoCTaBICHAH 000 http://www.polpred.com Pecypc
23. | &2 Ne 2014 ot nocryna k bJI CMU "TTOJIIPE/] beccpo
019 29.10.2016 1. C'l"[paBO‘{HI/IK YHBIN
H
Jorosop O npenocraBiICHUU OI'BY PI'b | http://H36.pd/ Pecypc
201 | Ne 101/HBB/0 | moctyma beccpo
24. | 5/2 | 486 ot «HanuonansHoM YHEIA
019 | 16.07.2015r. | syeKTpOHHOMH

OubIoTEKE)



http://нэб.рф/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
http://www.polpred.com/
http://нэб.рф/
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201 Cornamienne | O COTpyAHMYECTBE B HII http://www.neicon.ru/ Pecypc
25. | 3 Ne JIC-884- Koncopuuyme HBUKOH beccpo
' 019 2013 ot YHBIH
18.10.2013 1.
Junensuonno | O mpemocTaBIeHUH 000 http://www.elibrary.ru/ Pecypc
201 € CortallICHuc A0CTyla K ((HaIII/IOHaJ'II) 6GCCp0
Ne 8076 ot eLIBRARY.RU Has YHBIHA
26. | 3/2
20.02.2013 r. AIEKTPOHHAs
019 5
HOIMoTeKAa
» (HOB)
11.2. TlepedeHp MporpaMMHOTO OOECTICUCHUS
Nen/n{HanMeHoBaHMe JIMIIEH3UOHHOTO MPOTPAMMHOI0 PexBU3MTHI MOATBEPKAAIOIIET0
o0ecrieyeHnst NOKYMeHTa
1. \Windows 10 Pro, MS Office 2019 KkoHTpakT Ne 18-DA-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray mns 3Ds Max KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-9A-44-19 or 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 or 20.05.2019
7. CoreIDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 or 20.05.2019
0. Matlab+Simulink koHTpakT Ne 18-3A-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 or 20.05.2019
Lightroom, Hllustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11. |SolidWorks KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
12. [Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13.  [Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. [FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15.  [Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. [KOMIIAC-3d-V 18 KoHTpakT Ne 17-DA-44-19 or 14.05.2019
17. |Project Expert 7 Standart KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
18. |Anbr-DuHaHCH KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. |Anber-MHBect KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [[Iporpamma mist moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dwmanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020



http://www.neicon.ru/
http://www.elibrary.ru/
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23. |Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-DA-44-21 or 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

24. |Mathcad Education - University Edition Subscription  [kouTpakT Ne 60-3A-44-21 ot 10.12.2021

25. |CoreIDRAW Graphics Suite 2021 Education License [kouTpakT Ne 60-3A-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service |[kontpakt Ne 60-DA-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [kouTpakt Ne 60-3A-44-21 ot 10.12.2021

29.  |Microsoft Windows 11 Pro KOHTpakKT Ne 60-DA-44-21 ot 10.12.2021
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JUCT YYETA OBHOBJEHHUM PABOYEH IPOIPAMMBI YUYEBHOU
JUCIHUIIVIMHBI

B pabouyio mnporpaMmy yueOHOM AMCUMIUIMHBI BHECEHBI H3MEHEHUs/OOHOBICHHS U
YTBEP K/ICHBI Ha 3aceJaHNH Kadeapsl:

Ne it

o/
00HOBJICHHA
PIIJT

XapakTep U3MeHeHHi/00HOBJIEHUIH
€ YKa3aHueM pasjesia

HOMep IIPOTOKOJIA
U 1aTa 3aceJaHus
kadenpsl




