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1. HEJU U 3AJJAYN JUCIUTTJINHBI
esin ocBOeHMS TUCHUILIHHBI (MOLYJIfA):

HGHLIO JAUCHUIUIUHEL ABJIACTCA MOATOTOBKA CTYACHTA-TCXHOJIOra, HAIIPABJICHHAA HA

dbopMupoBaHUe, CIOCOOHOCTH BBIOMPATh M  OCYIIECTBISITh MPUEMBI  HArpeBaHUS,
OXJIKICHUS U

KOHJIUIIMOHUPOBAHMUSI, YJIOBJIETBOPSIONINE TPEOOBAHUSAM YKOHOMUYHOCTH, O€30IMacHOCTH,

KOM(bOpTHOCTI/I 9KOJIOTMYHOCTH, MHPOBO33pPCHUA, onvparomerocs Ha  COBPEMCHHOC
COACPIKAHHUC

MOHATUH PabOTHI M TETUIONPUTOKA (TETUIOTHI MPOIlecca) M Ha OCOOEHHOCTH UX

B3aUMOIIPEBpalICHUA, a TAKKE Ha HNPUHOWUII OJHOCTOPOHHOCTH PCAJTBbHBIX IPOLECCOB. A
TaKKe

chOopMUPOBaTh y CTYACHTOB CJIEIYIONINE KOMIIETCHIUH:

—CIIOCOOHOCTh OCYIIECTBIIATH MTOUCK, XpaHeHHE, 00pabOTKy W aHaIu3 HH(opMaIu u3

pa3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, MPEJICTABIATE €€ B TpeOyeMoM (opmare ¢

HUCITOJIb30BAHUEM I/IH(l)OpMaHI/IOHHI)IX, KOMITBIOTCPHBIX U CETCBBIX TeXHOHOFHﬁ;

CIIOCOOHOCTH HICTIONIB30BATh B MPAKTUYECKOW JEATEITHHOCTH CICIIHATU3UPOBAHHBIC

3HaHUA q)yHI[aMCHTaJII)HI)IX pasaciioB (bHBI/IKI/I, XHUMHU, 6I/IOXI/IMI/II/I, MaTEMATUKU JJId
OCBOCHMUA

(hUBUIECKHX, XAMUYECKHX, OMOXUMHYECKHX, OHMOTEXHOJIOTHYECKHUX,
MHUKPOOHOJIOTHUECKHX,

TETUIOPUZNIECKUX TPOILIECCOB, TPOUCXOSAIINX MPU IPOU3BOJICTBE MPOTYKTOB MUTAHUS U3

PaCTUTETBHOTO CHIPbS

3agaun:

3agayaMy OCBOCHUS JUCLHILIMHBI SBJISICTCS 00eCIeUcHue:

—3HaHUsT OCHOBHBIX TIIOJIOKEHUH 3aKOHOB TEPMOAWHAMHKA W TEOPHH TEIUI00OMEHa,
xXapakrepa

W3MCHCHHUS TEPMOIMHAMUYECKAX CBOWCTB BOJISHOTO Tapa M XJIQJareHTOB B 00JIACTH
COCTOSTHHI

BIIQYKHOT'O TIapa U 32 ee MpeJIeIaMy, a TAKKE BIIAXXHOTO BO3TyXa

—3HAHMS 3aKOHOMEPHOCTEH pacueTa OCHOBHBIX TEPMOJUHAMUYECKUX IMKIOB — MPSMOTO 1

obpartHoro u nokazatenu ux dpdexruBHoctu — repmudeckuit KI1/ u xomonunbHbIN

k03 puIMeHT,

—yMEHHUS TOJIb30BAaThCS TEPMOJUHAMUYCCKUMHU TaOIUIIAMH W JuUarpaMMaMud hs BOISIHOTO
napa,

aUarpaMMod HX BJIQXKHOTO BO3AyXa, a TaKKe Ta0nuImaMu Terao(QU3nUecKuX CBOKCTB
OCHOBHBIX

TETUIOHOCUTEIEH; BBIYUCIIATh PabOTy U TETUIONPUTOK OCHOBHBIX TEPMOIUHAMUYECKUAX

nporeccoB, Tepmudeckuid KI1/[ mukna PeHkrHa, TEIOBbIE MOTOKK YEPE3 OAHO- U

MHOTOCJIOWHBIC CTCHKH, B TOM YHCJIE B YCIOBHSIX CBOOOIHOM W BBIHYXICHHOW KOHBEKIIHH

—BJIQJICHUS TIPUEMaMHU pacyeTa TETUIOBBIX MIOTOKOB Yepe3 CTEHKHU 3a CUET sIBJICHUIN

TEIUIONPOBOAHOCTH M HA TOBEPXHOCTH CTEHOK TMPU KOHBEKTHMBHOM TEIUIOOTAAuYe U
TEIIOBOM

W3ITyYEHUH; COCTABJICHHSI TEIUIOBOTO OaaHca KOTEIhHOTO arperara

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pazmen) OIT:  B1.0O
TpeOoBaHus K NpeIBapUTeJIbHOH MOATOTOBKE 00y4aroumierocs:

Xumudeckasi U Onosnornyeckasi 6€30MacHOCTh MPOAYKTOB MUTAHHS
IInmeBas xumus
IIpoueccel U anmapaTsl MUIIEBBIX TPOM3BO/ICTB



®dusuka

Maremaruka

NnxenepHasi u KOMIbIOTEpHas rpaduka

XuMust OMONOTMYECKH aKTUBHBIX BEIIECTB

buoxumus

[TumeBas xumus

[Ipouieccrl U arnmapaThl MUIIEBBIX TPOU3BOJICTB

JAucuMminHbl (MOAYJIM) W MPAKTHKH, JJs KOTOPbIX OCBOCHHE JAHHOW JUCHHUIIMHBI
(MoyJis1) He00XOAMMO KaK NMpeaniecTBylolee:

HyTtpunmonorus

Xumuueckast 1 Ononoruyeckas 6€30MacHOCTh MPOTYKTOB TUTAHUS

buorexHonornyeckne OCHOBBI MPOU3BOACTBA U MEPEPAOOTKH PACTUTEIBHOTO CHIPHS

Menuko-Ononornueckue  TpeOOBaHWUS M CAHUTApPHBIE HOPMBI KAayecTBa  MHUIIEBBIX
IIPOJYKTOB

OCHOBBI TEXHOJIOTHI MTUIIEKOHIIEHTPATHOTO TTPOU3BOJICTBA

3. OFbEM JUCHUIIJINHBI

O0mas Tpy10eMKOCTh 4 3ET
YacoB no yueOHOMY TUTaHY 144
B TOM YHCJIe:

ayIUTOPHBIC 3aHATUS 14
camocCTosITelIbHas paboTa 121
4acoB Ha KOHTPOJIb 9

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 11O JUCIUIIVIMHE,
COOTHECEHHBIE C IINTAHUPYEMBIMMU PE3YJIbTATAMMU OCBOEHMUA
OBPA3OBATEJBbHOHN ITPOT'PAMMBI

OIIK-2.1:  Hcmomb3dyer B  MNPAKTUYECKOM  JICATEIBHOCTH  CIIELUANbHBIE  3HAHUS
byHIaMEHTANBHBIX  pa3leioB  (PU3WKKA, XWUMHH, OHWOJOTHMH, MaTEMaTHKd IS  OCBOCHUS
GU3NYECKNX, XUMHYECKUX, OHOXMMHYECKUX, OHOTEXHOJIOTMUYECKHX, MHUKPOOHOIOTUIECKUX,
TEIJIOPU3NYECKUX TIPOIECCOB, MPOUCXONAIINX TPHU TIPOU3BOACTBE MPOAYKTOB IHUTAHHS U3
PaCTUTEILHOTO CHIPhS

YpoBerb |  MeTomamu pacyeToB Ha OCHOBE 3HAHUM TEIUIO- U XJIaJ0TEXHUKH.

VYpoBeHb | HCMONB30BaTh 3HAHUS U TIOHATHUS TEIUIO- U XJIAJIOTEXHUKH B TPO-
(heccuoHaNBHON JIeATETHHOCTH.

VYpoBeHb | TeopeTHUECKHE OCHOBBI U MPUKIIATHOC 3HAUCHUE TEIUIO- U XJ1a]10-
TEXHUKU B 00beMe, HEOOXOIUMOM JIJIsl TOHUMAaHUS TEXHOJIOTHH MPOTYKTOB
MTUTaHHS
N3 paCTUTECIBHOI'O ChIPbA.

OIIK-2.2: TlpoBomuT w3MepeHUss W HAOJIIONECHUS, COCTABJISICT OMUCAHUS MPOBOIUMBIX
WCCJICIOBAHUM, aHAIMU3UPYET pPe3yNbTaTbl HCCIACAOBAHMM M MCHOJAB3YEeT HX IMpPU HANUCAHUU
OTUYETOB M HAYYHBIX IyOJIUKAIIAN

VYpoBenb 1 oueHuBaTh GU3NYECKHE BETUYHHBI C IOMOIIbIO CPEACTB U3MEPEHNUH,
HMMEIOIIMNX Pa3IuYHbIA KJIACC TOYHOCTU U MOTPEIIHOCTH U3MEPEHUI;
OCYIIECTBIISTH KOHTPOJIb Ka4eCTBa MPOAYKIIUU
COOTBETCTBUU TPEOOBAHUSIMHU HOPMATUBHBIX JTOKYMEHTOB,
CaHUTAPHBIX HOPM U TIPABHUII, UCIIOJIb30BATh
MOJIyYeHHbIE TEOPETUYECKUE 3HAHUSI IPAKTUYECKOU NeATEIbHOCTH
0 MeCTY paboThI, a TAKOKE IJIsl PEIICHUS TOBCETHEBHBIX 3aa4
COIIMAIIFHOM KU3HU.

YPOBCHB 1 CIIOCOOHOCTBIO HU3y4aTb U AHAJIIU3UPOBATH HAYTHO-TCXHUYCCKYIO



I/IH(1)OpMaI_II/IIO; TFOTOBHOCTBIO IIPOBOAUTH U3MEPCHUS U Ha6JHOI[eHI/I$I,
COCTaBJIAThH OITMCAaHHA ITPOBOAVMBIX

I/ICCJ'Ie,ZLOBaHI/II‘/'I, AHAJIU3UPOBATH PE3YJIbTAThI I/ICCJ'IG,I[OBaHI/Iﬁ H UCIIOJIBb30BAaThb
HX IIpHU HAITMCAHHUU OTYCTOB U HAYUYHBIX Hy6JII/IKaLII/II\/JI; T'OTOBHOCTBIO

VYpoBeHnb |  BapuaHTHI NOATBEPXKAECHUS Kaue€CTBA IIPOAYKIUH, YCIYT U IIPOLIECCOB;
yIpaBJIeHUE Ka4e€CTBOM I'OTOBOM MPOAYKIUH; OLEHKY PE3YyJIbTaTOB U
MOCJIC/ICTBUM U3y4aeMbIX BUJIOB
JesITeIbHOCTU Ha OOIIECTBO.

OIIK-3.1: Tlomp3yeTcsi 3HAHUAMH OCHOB TEXHOJOTMH TPOU3BOJCTBA MPOAYKTOB IUTAHUS
U3 PACTUTEIHHOTO CHIPhS IS pelIeHHs MPo(heCCHOHATBHBIX 33124

VYpoBenb |  HMHMKEHEpHBIE MPOILIECCH TPOTEKAIOIINE B TETLIO-XJIaI0TEXHUKE,
MHCTPYKIMH 10 PEMOHTY, O€30MaCHOCTHU TETUIOBBIX U XOJOAUIBHBIX
YCTaHOBOK.

VYpoBeHb | HaBBIKAMH OOCITY>KUBaHHS TEXHOJIOTMYECKOIO 000PY/IOBaHUS M TPUOOPOB,
3aJ1a4M 10 YCTaHOBKE, MYCKY U HaJaKe MHUIIEBOr0 TEXHOIOTHIECKOTo
000pyI0BaHUS.

VYposenb 1 pemate npodeccuoHanbHbIE 33a4H CBSI3aHHBIE C SKCIUTyaTaluei u
PEMOHTOB COBPEMEHHOI'O TEXHOJIOTUYECKOr0 000pYOBaHMS
MPUMEHSEMOro B XOJIOJWIBHBIX KaMepax U Iiexax TeII0BOi 00paboTKu
MPOLYKIINHU

OIIK-3.3: OmnuceiBaeT Ha3Hau€HUE, NPUHLUI JCHCTBUSL M YCTPOMCTBO OOOpYIOBaHUSA,
cucTeM 0e30MacCHOCTH U CUTHAJIN3ALUH, KOHTPOJIbHO-U3MEPHUTEIbHBIX TPUOOPOB U aBTOMATUKU

VYpoBeHb |  MPUMEHATH TEOPETUUECKUE OCHOBBI TEIIO U XJIaJ0TEXHUKH ITPU
pa3pabaTbIBaHUM TEXHOJIOTHYECKHIX MPOIIECCOB C 00ECIIEYCHHEM BBICOKOTO
YPOBHS 2HEProcOepekeHUsT UCTIOIH30BAHUS
HOBEHIITNX TOCTHIKCHUM TCXHUKH;

YpoBeHb |  TEOpeTHUYECKHE OCHOBBI TEIUIO XJIaJ0TEXHUKH IIPU PEIICHUN
npodecCHOHaNBHBIX 33/1a4 U 3KCIUTyaTallil COBPEMEHHOTO
TEXHOJIOTMYECKOT0 000y I0BaHUS U IPHOOPOB;

VYpoBenb |  HaBBIKAMU MPUMEHEHHUS TEOPETUUECKUX OCHOB TEIUIO U XJIaJ0TEXHUKH MPU
AKCIUTyaTallud COBPEMEHHOI0 TEXHOJIOTHUECKOr0o 000PYI0BaHUS;

VK-8.1: Amnamusupyer (akropel BpETHOrO BIUSHHUS JJIEMEHTOB Cpelbl  OOWUTaHUS
(TEXHHYECKUX CPEIICTB, MPUPOIHBIX U COIIUATBHBIX SBICHUH )

YpoBeHb |  3aKOHOZIATENBHBIE AKTHI, PETYIHMPYIOIINE BOIPOCH! OXpaHbl TPYAa,
XpaHEHUs U MPOU3BOJCTBA MPOTYKTOB;
CUCTEMY YIIpaBJieHUs 0€30IaCHOCThIO B TeXHOC(hepe
OCHOBBI 3aKOoHOaTenbCTBa Poccuiickoit denepanuu 10 OXpaHe 310pOBbs
TPYZALIETOCS HACEICHUS

VYpoBens |  1osb30BaTHCA NPABOBOM JOKyMEHTALMEN IO BOIPOCAM OXpaHbl TPYa,
[IPOU3BOJCTBA U XPAHCHUS IIPOAYKTOB
- HCTOJIKOBBIBATh OCHOBHBIE IIPABOBBIC ITOHATUS;

YpoBeHb |  MOHATUHHO-TEPMUHOJOTUYECKUM amlapaToM B 00JaCcTH O€30MacHOCTH;
- HaBBIKAMH aHAJIM3a PA3JIMYHBIX MPABOBBIX SBJICHUH, FOPUIANICCKUX
¢axros,

MIPAaBOBBIX HOPM, MIPABOBBIX OTHOIICHUH, SIBIISIONIUXCS 00 BEKTaMU
npodecCuoHAIBHON IEATEIbHOCTH.

VK-8.2: Mpentuduuupyer omacHble M BpeaHble (DaKTOppl B pamMKax OCYIIECTBIISIEMON
JEATEIIBHOCTU

VYpoBens 1 omacHble U BpeaHbIe (PAKTOPHI B paMKaX OCYIIECTBISIEMON ASITENLHOCTH
nepevyeHb U 0COOEHHOCTH MPOSIBIICHUS BPEIHBIX M OMMACHBIX (PAKTOPOB HA
MIPOU3BOJICTBE, OCHOBHBIE (PAKTOPHI U MMPUYMHBI IPOU3BOIACTBEHHOTO
TpaBMaTH3Ma.



VYposens 1

VYposens 1

COCTaBIISITh MHCTPYKLUUHU U IPOBOAUTH HHCTPYKTAX 10 O€30MacHOCTH;
- IPUMEHSATh COBPEMEHHbIE TEXHOJIIOTMH KOHTPOJIMPOBATH COOIIOICHHE
HKOJIOTHUECKOHM 6€30MaCHOCTH MPOBOIUMBIX padoT;

- HA3HAYUTh HEOOXOMMBIE CPE/ICTBA KOJUIEKTHBHOMN 3aIIUTHI OT
BO3/ICHCTBHSI BPEIHBIX MPOU3BOJICTBEHHBIX (haKTOPOB;

HaBBIKAaMU oOecrieucHUs 0€30MacHbIX YCJ'IOBI/Iﬁ Tpyda u 0e30macHOCTH
OCYIICCTBJICHUSA MPOU3BOACTBCHHBIX ITPOIECCOB,

VK-8.3: BpisiBasger yrpody yCIOBHSAM KU3HEACATEIbHOCTH, TMPUPOAHOU  Cpelie
YCTOMYMBOMY Pa3BUTHIO OOIIECTBA, CBA3AHHYIO C HAPYIICHHEM TEXHUKHU O€30IMacHOCTH

VYposens 1

VYposens 1

VYposens 1

ONpEeNsATh TUIl HOPMATUBHOM JJOKYMEHTALIMH, C KOTOPOH HEOOXOAUMO
CPaBHUTb aHAJU3UPYEMBIN IIPOEKT;

I10JIB30BAThCSI HOPMATUBHO-TEXHUYECKOU JJOKYMEHTALMEN 10 BOIIPOCaM
OXpaHbl TPYJa;

- HCTOJIKOBBIBATb OCHOBHBIE IIOHATHS, CMBICI IIPEIEIBHO Oy CTUMBIX
YpOBHEH BO3/IEHCTBUS HA paOOTHUKOB Bpel-

HBIX U OMACHBIX (PaKTOPOB MTPOM3BOJICTBEHHON CPEbl;

- HA3HAa4aTh MEPOIPUATHUSA 11O IPEJOTBPALIEHUIO YPE3BBIYANHBIX CUTYyaIUH.

HOPMATHUBHO-TCXHUYCCKUEC aKThI, PCTYJIUPYIOIIHEC BOITPOCHI OXpPAaHbI TPYyAAa,

HABBIKAMH MTOUCKA TEXHUYECKUX aKTOB,
BOIIPOCHL OXPaHbI TPy Aa;
- IOHSITUIHO-TEPMHUHOJIOTMYECKUM aIllapaToM CUCTEMbI CTaHIapTOB
oracHocTH Tpyaa, bBUC.

5. BUAbI KOHTPOJIA

Bunsl KoHTpONS Ha Kypcax:

9K3aMEHBI | 3

6. A3BIK ITPEITIOJABAHUA

SI3BIK TIpenogaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon
3aHAT.

HaumeHnoBanue pa3aesioB u Bun Cemectp | YacoB | Uctou- | [lpumeuan-

TeM 3ansaTus | / Kype HUKH ue

Pasnen 1. Beeneuue B
JUCITUTUTAHY. TeIIoTeXHHKA.

1.1

O0630p OCHOBHBIX 3aKOHOB U Jlex 3 2 J1.1
bopmyn JI1.2
TEPMOJAUHAMUKA U JI1.4
TerioMaccoooMena. TepMoTHaMH JI1.5
CBOMCTBa paboYnX TeJl. 2192233
JlnarpamMmbl U TaOJIHIIBI 24 D5

BOAsIHOrO napa. Mx nuarpamma
BJIQ)KHOT'O BO3/AyXa.
Omnpenencane k03HPHUIMEHTOB
TEIUIOOTAAuU U TeIUlonepeaaya.
Pacuer TennooOMEeHHUKOB.
OpebOpenne




1.2 | O630p OCHOBHBIX 3aKOHOB U IIp 1 J1.1
dbopMy1 TEpMOAMHAMUKA U J1.2
TerioMaccoooMena. TepMogHaMu JI1.3
CBOMCTBa paboYnX TeJ. 1.4
JlnarpaMmbl U TaOJIHIIBI JI1.5
BOJIIHOro napa. Mx nuarpamma 213233
BJIAXHOI'O BO31yXa. 24 55
Omnpenencane k03)PUIMESHTOB
TEIUIOOTAAauu U TeIulonepeaya.

Pacuer TernnooOMeHHUKOB.
OpebOpenne

1.3 | O030p OCHOBHBIX 3aKOHOB U Cp 20 J1.1
(bopMy1 TEpMOIMHAMMKU U J1.2
TeriomaccooomeHa. TepMoinHamMu J1.3
CBOMCTBa pabodux Ted. J1.4
Juarpammbl 1 TaOIUIIBI JIL.5
BOAsiHOro napa. Mx nquarpamma 9192 53
BJIQXKHOT'O BO3/yXa. 24 35
Onpenenenue KO3QPUIHEHTOB
TEIJIOOT/IaYu | TeIUIonepeaya.

Pacuer Tenio0OMEeHHHUKOB.
OpeOpenne

1.4 | TemosHepreTuyeckue Jlex 2 J1.1
yCTaHOBKH. Bujbl JI1.2
TOIUIMBA. TexHoIornuecKas JI1.3
CXeMa KOTEIbHOMN J1.4
ycranoBku. KOC, TOLI. JI1.5

21322 33
24 35

1.5 |TemnosHepreTuyeckue IIp 1 JI1.1
yCTaHOBKH. Bujbl J1.2
ToruiuBa. TexHonornyeckas JI1.3
CXeMa KOTEIbHON J1.4
ycranoBku. KOC, TOLI. JI1.5

21322 33
24 95

1.6 | TemnosHepreTuveckue Cp 21 JI1.1
yYCTaHOBKH. Bujbl J1.2
TorunBa. TexHonmornveckas JI1.3
CXeMa KOTEIbHON JI1.4
ycranoBku. KOC, TOLI. JI1.5

2122 33
2435
Pasnen 2. XonoauiabHas TEXHUKA.

2.1 | XonoaunbHas TEXHUKA. Jlex 2 J1.1
OcHOBHBIE CTIOCOOBI TIOTYYEHUS J1.2
HU3KUX TeMIIEpaTyp. JI1.3
XonoaunbHasg TEXHOJIOTHS. JI1.4

J1.5
2122 33

24 35




2.2 | XonoawuibHas TEXHHKA. IIp 2 JI1.1
OcHoBHbIE CTIOCOOBI TIOTYUYEHUS J1.2
HU3KHX TEeMIEeparTyp. JI1.3
XonmonuJibHasi TEXHOJIOTHUA. J1.4

J1.5
213233
24 35

2.3 | XonoauibHas TEXHHUKA. Cp 35 JI1.1
OcCHOBHBIE CTIOCOOBI TIOTYYCHUS J1.2
HU3KUX TeMIIEpaTyp. JI1.3
XonmoauJibHasi TEXHOIOTHUS. JI1.4

J1.5
213233
2435

2.4 | Tepmonnekrpuyeckoe Jlex 2 J1.1
oxJIaxxkaeHue. XoJIoguiIbHas JI1.2
TexHosorus. CocTaB MU OCHOBHBIE JI1.3
CBOMCTBA IUILEBBIX IIPOAYKTOB. J1.4
MeToabl B CIOCOOBI JI1.5
KOHCEPBUPOBAHUS IHILEBBIX 213233
poaykToB. OCHOBHBIE IIPOILIECCHI 24 35
XOJIOIUIIbHON 00paboTKI
MTUIIEBBIX MPOIYKTOB H CHIPHSI.

X0on0auNbHOE TEXHOJIOTHYECKOE
o0opynoBanue. XOJIOAUIHHBIC
MPEINPUITHS U TPAHCTIOPT.

2.5 | TepMO3IEKTPUYECKOE IIp 2 JI1.1
oxJIaxkaeHue. XoJIoguiIbHas JI1.2
TexHosorus. CocTaB U OCHOBHBIE JI1.3
CBOMCTBA IUILEBBIX IIPOAYKTIOB. JI1.4
Mertonasl ¥ cIroco0bI JI1.5
KOHCEPBUPOBAHUS IHILEBHIX 213233
poayKroB. OCHOBHBIE MPOLIECCHI 24 95
XOJIOIMIIbHON 00paboTKu
MUIIEBBIX MPOJYKTOB U CHIPbSL.

XOJIOAWIIBHOE TEXHOJIOTMYECKOE
o0opyaoBaHue. XOJIOAWIbHBIC
MPEINPUITHS U TPAHCTIOPT.

2.6 | TepMOdIEKTPUYECKOE Cp 45 JI1.1
OXJIXKIEHUE. XONOAUIIbHAS J1.2
TexHosorusi. CocTaB U OCHOBHBIE JI1.3
CBOMCTBA IUILEBBIX IIPOAYKTOB. J1.4
Mertonasl ¥ CIIoco0BI JI1.5
KOHCEPBUPOBAHUS IHILEBHIX 213233
NpoayKroB. OCHOBHBIE MPOILIECCHI 24 95

XOJIOIMIIbHON 00paboTKu
MUILEBBIX MPOAYKTOB U ChIPbSI.
XO0JI0AUIBHOE TEXHOJIOTHYECKOE
o0opyaoBaHue. XOJIOAWIbHBIC
MPEANPUATHS U TPAHCIIOPT.

Paznen 3. Koutposnb




3.1 | HTOroBslii KOHTPOJIb 3HAHUN OK3aMeH 3 2 J1.1
J1.2
J1.3
J1.4
J1.5

019233
54 25

3.2 |lloaroToBka K 3K3aMeHY. DK3aMeH 3 7

Oo0pa3oBaTe/ibHbIe TEXHOJIOTHH

Jlexuus-Bu3yanu3amnusi, MpodieMHas JTeKIHsI-Ipe3eHTaIus, 1e0aThl, MacTep-Kiace,

aKTUBU3AIMS TBOPUECKON JIEATEIIHOCTH, JIEIOBast YIeOHO-HCCIIeI0BATENIbCKAs UIPa,

MOATOTOBKA MUCHMEHHBIX AaHAIUTUYECKUX pabOT, TMPOEKTHAss TEXHOJIOTHS, 3alluTa
pedeparos.

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJIOTHI

1 | AKTHBHOE CiTyllIaHHE

) JluckyccuoHHble TexHOIOruu (popyM, CUMIO3UyM, 1e0aThl, aKBapuyMHas JUCKyCCHs,
naHeIbHasl JUCKYCCUsl, KPYTJIBIA CTOJ, (acCUIUTUPOBAHHAS U T.11.)

8. OIEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJAEHUS TEKYIIENA U
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHouyHble MaTepuaJIbl AJ1s MPOBeAeHHUS TeKYyLIeH aTTecTalun

CutyanoHHbIE 3a/1a4H

3anaya

Cyxoil HacblleHHBIM mnap xmazareHra R22 maccoi M = 1 xr npu temmneparype tl
annabaTtHO CxkuMaercs 10 agaBieHus p2. Omnpenenuts ¢ TMOMOMIBI0 TaOIWII W JWArpamm
napaMeTpbl Ha4aJIbHOTO M KOHEUHOro cocTossHui R22, a Taioke paboTy,

W3MEHEHUE BHYTPEHHEW HSHEPTruM, SHTAIBIHMH W SHTPONHUHU mporecca. [lapameTrpbl Touek
IIUKIIa CBECTHU B TaOJHILY.

3anaya

Temmnepatypa BIaxHOro BO3AyXa t M OTHOCHTENbHas BIaXHOCTh. Omnpenenutrb ero
apaMerTpbl: MapUUaJbHOE JAaBJIIEHWE BOASHOIO I1apa, /JaBJICHUE HACBIEHUS IpU  3a/JaHHOU
TEeMIIEpaType, BIarocoiep:kanue, YyAENbHYI JHTAIBIUIO, CTENEHb HACBHIIIECHUS, TOYKY pOCHI (PpII,
pH, d, h, tp) n1ByM™ms

crioco0amu:

1) ¢ momomsto auarpammsl h—d;

2) pacueroM 1o ¢popmyiam

CuryalnoHHbIC 337241

[Tpumep 1-1.

Omnpenenuth abCOMIOTHOE JaBJIEHHME Mapa, €ClIM MaHOMETpP IOKas3biBaeT AaBieHue pU = 4.5
kl'c /cM2, a mokazanue 6apomeTpa B= 745 MM PT.CT. COCTOSHUS TAHHOTO Iapa.

[Tpumep 1-2.

Bonsnoii map npu temnepatype t=4000C u nmaBienun p=4Mlla umeer, kKak cienyer u3
TaOJIUIl TEPMOJUHAMHYECKUX CBOWCTB, YIENbHYIO SHTanbnuio h=3214,5 kJK/Kr © yIeNbHBIN
00veM v=0.07339 m3/kr. OnpeenuTh yACIbHYIO BHYyTPEHHIO YHEPTHIO

Tect

Bompoc

Byner nu yromieHue TETUIOM3ONANMM Ha TPyOe MPUBOAUTH K YMEHBIICHHIO CYMMAapHOTO
TEPMHUYECKOTO CONPOTHBIICHUS TeTuionepeaaydu, ecinu duam=1 m, dkp=0,9 m ...

A) «Het» npu TommuHe Teronsonsaiuu 10 100 mm;




b) «Het» npu 1100BIX YCIOBUSAX;

B) «la» npu TonmuHe Teronsonsauu 10 100 mm;

I') «/1a» mpu n110060#1 TONIUHE TETIOU3OMSAIIH.

Bompoc

BoasiHoii skoHOMai3zep U BO3AYyXOMOAOrPEBATENb BOCHPUHUMAIOT TEIJIOTY YXOASIIHUX
JIBIMOBBIX T@30B B OCHOBHOM. ..

A) TEIIOBBIM U3ITyUYEHUEM;

b) xonBekueit;

B) uHAYKIIMOHHBIM HarpeBoM;

I') TerionpoBoAHOCTHIO.

Bomnpoc

B coorBerctBun ¢ 3¢ddexrom [xoynsa-TomncoHa mpu ApoOCCETMPOBAHUH PEATLHOTO Tasa
TeMIeparypa

A) paBna 0 K;

b) ocTaeTcs mocTosHHOI;

B) pasna 1000 K;

I') u3mensiercs.

Bompoc

Brrauciauts o ypaBaenuro Maiiepa Cv, ecniu Cp=1,2 xJIx/(kr-K), R=200 J[x/(kr-K)

A) 199,8 x/(xr-K);

b) 1400 Ix/(xr-K);

B) 1000 xIx/(xr-K);

I') 1000 dx/(kr-K)

Pemennie onHOM 3aaun OLIEHUBAETCSA 110 CJIEAYIOIIUM KPUTEPHUSIM.

Hmeetcs moiHOE BEpHOE pELICHHE, BKITIOYAOIee MPaBUIIBHBIN OTBET —3 Oasuia

JlaHO BEpHOE peIleHHe, HO TOJIy4YeH HENpaBWIbHBIA OTBEeT H3-3a apudmernueckorr WNJIN
pemeHre HepocTaToyHo oOocHOBaHO MJIW B pemieHNHM WMEIOTCS JHITHHE WIM HEBEpHBIC 3aIHCH,
HE OT/IeJICHHbIE OT peuieHus — 2 6ana

Hwmeetcs BepHOE pellIeHNe YacTy 3a7auu, U3-3a JOrn4ecKkoi ommoku — 1 Oamn

Pemenue ne nano MJIM nano neBepHoe pemenue — 0 6amioB

1 6amm — «3»

2 Oamia — «4»

3 Gamna — «5»

[Ipu pemennn Tecta

[TpaBunbHO BRIOpaH BapuaHT oTBeTa — 1 Gat

Tect u3 5 3aganuid,

3 Gamna — «3»

4 6amna — «4»

5 6amnoB — «5»

[Ipu oneHnBaHMM OUIETa HA SK3aMEHE:

IIpu BBICTAaBIEHUM OLICHKU IPETO/IAaBATEIb PYKOBOICTBYETCS CIEAYIOINUMU KPUTEPHUSIMHU:

5 (OTIUYHO) - CTYACHT MOKa3bIBaeT TIIYOOKHE OCO3HAHHBIE 3HAHUS 10

OCBEIIaEMOMY BOIPOCY, BJIa/I€€T OCHOBHBIMU MOHITUSIMH, TEPMUHOJIOTUEN;

ONEepUpyeT KOHKPETHBIMM 3HAaHUSMHU W YMEHUSIMH TI0 (Qu3UKe, OTBET TOJHBIMH,
JI0Ka3aTeNbHbIN, YETKUH, IPaMOTHBIM (BO3MOYKHA OJHA HETOYHOCTb, ONKCKA, KOTOpas HE SBISAETCS
CJIE/ICTBMEM HE3HAHUS WJIM HEMOHUMaHUS y4eOHOro MaTepuana).

CTyIeHT MOKa3bIBAET BBICOKUN YpPOBEHb MPEAMETHBIX, METANPEIAMETHBIX M JUYHOCTHBIX
PE3yNbTaTOB OCBOCHUS YUEOHOMN THUCHUTUIMHBIL.

4 (XOpoIIo) - CTYICHT MOKa3bIBAaeT TIyOOKOE M IMOJHOE YCBOGHHE COIACpXAaHUS MaTepHaa,
yMEHHE MPaBUIBHO M JIOKAa3aTeNbHO H3JaraTh NporpaMMHbIA Marepuan. JlomyckaeT OTIeNbHbIE
HEe3HAUMTENbHbIE HETOYHOCTH B (opme u cruine orBera. CTYIEHT HMMEET XOpOUIMH YpOBEHb
MPEIMETHBIX, METAIIPEIMETHBIX U IMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS YUECOHOM TUCIIUTUINHEI.

3 (YyZOBIIETBOPUTENIBHO) - CTYJCHT MOHMMAET OCHOBHOE COJEp’KaHHE y4eOHOW MpOrpamMMmbl,
yMeeT IOKa3blBaTh IPAKTUYECKOe IPUMEHEHHE IOJMy4YeHHBIX 3HaHWi. Bmecte ¢ TeM pomyckaer



OT/AETbHbIE OIIMOKUA, HETOUYHOCTH B COJACPKAHUU M O(OPMIIEHUM OTBETA; OTBET HEIOCTATOYHO
IOCJIeI0BaTENEH, J10Ka3aTelieH U rpaMoTeH. Pe3ynbrarel OCBOCHHS YUEOHOM MUCIUIUIMHBI CTYIEHT
IIOKa3bIBAaET HE B IIOJIHOM 00bEME.

2 (HEyIOOBIETBOPUTENBHO) - CTYJEHT HMEET CYIIECTBEHHblE NpoOenabl B 3HAHMSX,
JIOIyCKaeT OUIMOKH, HE BBIAEISET IJIaBHOTO, CYIIECTBEHHOI'O B OTBETE.

OTBeT MOBEPXHOCTHBIN, O€3/10Ka3aTEIIbHBIN, JOMYCKAIOTCS PEUEBBIC OMIUOKH.

CTyneHT TOKa3blBaeT HHU3KMHM YpOBEHb NPEAMETHBIX, METANPEIMETHbIX M JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS YUEOHOH TUCIUIUIMHBIL.

8.2. OneHouyHbIe MaTepHaJIbI AJ1 NPOBEICHUS IPOMEKYTOYHON aTTeCTANMHI

Tect k pazneny 1

Hckmounte (3a4epkHUTE) O OMHOMY HEBEPHOMY BapHAHTY B KXKIOM M3 CJIEIYIOIIUX

CYKIACHHI (BepHbIE OTBETHI JAHBI B KOHIIE TTOCOOMS):

1. BennurHaMu, KOTOpBIE MEPENLIN B TEPMOJUHAMUKY M3 MEXAHUKH, ABIISIOTCA:

A- laBnenwue p, [1a. b- Pa6ora cunst L, JIxx. B- Temneparypa t, 0C.

2. BennunHamu, BKIIOYaeMbIMU B | 3aKOH TEPMOAMHAMUKY, SIBJISFOTCSL:

A- Temnonputok (teruora mnpouecca) Q. b- Pabora cumst L. B- Ourponums S.
I'Buyrpennss sneprus U.

3. JaBnenne B 1 MIla MOXHO BBIpa3HUTh Kak

A- 103 kIla. b- 10,2 xI'c/cm 2. B- 750 mm pr.cCT.

4. 1 M/Ix paBeH

A- 3,6 xBt.u. b- 1/3,6 xBt.4. B-4,19.103 kxau.

5. Bogsnoit map mipu 0,102 MITa u 1000C MoxeT ipencTaBiIsTh COOOH

A- neperpertslii nap. b- BnaxHslii nap. B- cyxoii HachIIeHHBIH nap.

Tect k pazneny 2

1. ITpuBeauTe pa3smMepHOCTh YUCEN MOA00US

A) bespasmepnsl b) Br/m2 B) JIx/c

2. IIpuBeaure pa3MEepHOCTb TEIIOBOTIO IOTOKA

A) Bt/m2 B) Bt B) B1/™M3

3. HazoBute uncno Re 1t TypOyseHTHOro noToka B TpyOax

A) Re<2300 b) 2300<Re<1*104 B) Re>1*104

4. IlpuBeaure ypaBHEHHE TEIUIONEpEAAUN

A) Q=-A grad t F B) Q=a(tct-tx)F B)Q=k At F

5. Kakasi cxema IBUXKEHHUs TEIJIOHOCUTENSI Haubosee BhIrOAHA

A) Ilpsamotok b) IIporuBotok B) CnoxHbIN TOK.

Tect no paszneny 3

Cocrapnstoiiye TOIUIMBA UMEIOT cTaHaapTHeie ooo3Hauenus: C, H, S, A, W

1.Kakue u3 cocTaBiasSIONIMX TOIUIMBA ABJISIOTCS TOPIOYMMH COCTABIISIFOIIMMU?

a)C;0)H;B)S; 1) A

2.Kakue 13 coCTaBIISAIOUIMX TOIUIMBA ABJISAIOTCS OamacToM?

a) W;06) A;B)H; 1) S

3.D5meMeHTaMu KOTJioarperaTa siBJIsIFOTCSL:

A-3KOHOMaM3eD;

b-6apaban;

B- BO3qyxomoporpeBaress;

I'- ropenxu;

J1- maponeperpesarens.

4.Kakue u3 HUX MOTYT OTCYTCTBOBaTh B KOTJIaX MajOi MOLIHOCTH?

a) A; 6) b;8) [I; 1) B

5.Kakue U3 HUX OJHOCTBIO WM YaCTUYHO 3aIIOJIHEHBI BOJON?

a)B;0) A;B)b; 1) I

6.Kakue 13 HUX 3aI0JIHEHBl YaCTUYHO WIIX ITOJHOCTBIO IapoM?

a)b;0) [I;8) B

7.Cy11ecTBYIOT TPU OCHOBHBIE CIIOCO0a CHKUTAHUS TOILIMBA!

A-B cItoe,

b-B daxkene,



B-B Buxpe (LUKIOHE).

8.Kakoit u3 crmocoboB peanu3yercs B KAMEPHOU TOIKe?

a)b;06)B;B) A

OTBeTHI HA BOMPOCHI TECTOB

o paszzgeiny 1:

nojyieXkaT UCKIIOYEHUI0 HeBepHbIe BapuaHThl: 1B, 2B, 3B, 4b, SA.

o paszzaeiny 2:

npaBuibHbIC OTBETHL: 1A, 2B, 3B, 4B, 5b

o paszaeiny 3:

1-C,H,S.2.-A,W.3-A,B, 1.4-A,b.5-b,1.6-5,B

1. Uto Takoe oOpaTHBIN KpyroBou mpoiecc?

a) 00paTUMBIN IUKIT; 0) XOJOIUIBHBIN IUKI; B) TETJIOBOM HACOC.

2. JInst yero NpUMEHSIOT XJIaJJareHT B XOJIOAWIBHBIX MAIllMHAX HA MPEIMPUITHSIX MUIIEBON

MIPOMBILIIEHHOCTH?

a) Jlna ocyllecTBiIeHHMs KPYroBOro nmporecca; ©) Jaias  OTBoAa  TEIJIOTHI  OT
KOHJICHCUPYIOIETrOCs

XJIaJJareHTa; B) AJIsl OTBOJIA TETJIOTHI OT UCTIAPUTEIS.

3. Uto Takoe XOJOI0NMPONU3BOAUTEIHHOCTD ITUKIA?

a) Temnora, mojaBeqeHHas K MCMApPUTENI0; 0) SHEPrus, MOABEACHHAS K AJIEKTPOABUTATENIO;

Pa3HOCTh MEXKAY SHTAIBIMAMU KOHIIA M Hayaa CKaTHsl XJ1alareHTa B KOMIIPECCOope.

4. Jlyist uero Hy»KHO OopeOpeHHe TEIII000MEHHBIX anmnapaToB?

a) 3amuThl TpyO OT moBpexaeHuil; 0) bonee paBHOMepHOro IBMKEHHS BO3AyXa uepes
amnmapar;

B) YBelIMUYEHUS TETNIOOOMEHHOW MOBEPXHOCTH.

5. Koko#t ocHOBHOI Tpoliecc MPOUCXOAUT B KOMIIpeccope?

a) [Tomorpes mapoB; 0) c)katue; B) THIAPABINICCKUN yaap.

6. B kakoli cpene nenecooOpasHee OXJIaxaaTh pei0y?

a) B XOJIOJHOM BO3/yXe; 0) B XOJIOIHOM BOJIE; B) BO JIBIY.

7. Kak u3MeHseTCs TEII0OEMKOCTh BOJIbI C TIOHMKEHUEM TEMIIEpaTypbl?

a) YBEIIMUMBAETCS; 0) OCTAETCs TOCTOSHHOM; B) MIOHMXAETCSI.

8. Kakoii (hakTop oka3piBaeT HauOOIbIIEE BIUSHIE HA YCYIIKY NMPOAYKTOB IPU XPAHEHUH B

3aMOpPO’KEHHOM COCTOSIHUU?

a) pe3koe KoieOaHWe TemrepaTyp; O) OTCYTCTBHME YIAKOBKM; B) HH3Kas BIIAXKHOCTh B
Kamepe.

9. Yro xapakrepusyet kpurepuit bruo?

a) YCIIOBHS TEIJIO0OMEHA MEXKIY TBEPJIIM TEJIOM U CPeoi; 0) YCIOBUS JTBHKESHUS

OXJIXKTAOIIEH CPEIbl; B) YCIOBHUS MEPEAau TEIUIOTHI B OXJIAXKIAEMOM TeJle.

10. Kakne MUKpOOpTraHW3MBbI BBI3BIBAIOT MPHU XOJOAMIBHON 00pabOTKe THHECHHE?

a) IpOXoKH; 0) OAIMILIBL;, B) CIIOPHI.

11. Yto siBNI€TCS 3aKIIOYUTEIbHBIM 3B€HOM HEMPEPHIBHOW XOJOIUIBHON LT ?

a) pacrpeeUTeNbHbINA XONOAWIBHUK; 0) TIOMAIIHHI; B) TPOU3BOICTBEHHBIN.

12. HaznaueHue npon3BOJCTBEHHOTO XOJOIUJIbHIKA?

a) OXJIaXJICHHE MPOAYKTa; 0) 3aMOpakKUBaHKE; B) OXJIAXKICHHE, 3aMOpaKUBaHUE,

TEeXHOJIOTHYECKasi 00paboTKa.

13. Ot yero 3aBHCHT B IIEPBYIO OUYEPEAD 3aBUCUT KaU€CTBO MIEPEBO3UMOr0 MPOAYKTa?

a) OT CBOMCTB MPOAYKTa; 0) OT peKrMa MEPEBO3KH; B) OT UCXOIHOTO COCTOSIHUSI TTPOYKTA.

14. Kakoli BHMJ TpaHCHOPTHBIX NEPEBO30K MOXET HCIOIb30BAaThCA JI JJIUTEIBHOTO
XpaHEHHUS

IIPOAYKTOB?

a) JKene3HOAOPOXKHBIN; 0) MOPCKHE KOHTEHHEPHI; B) aBTOpEe(peKepaTOpPHI.

15. B kakoM BH[Ie JIy4Ille BCErO MEPEBO3UTH MPOAYKTHI PACTUTEIHHOTO MTPOUCXOXKICHHS?
a) B oxnaxxneHHom; 0) B 3aMOpPO’KEHHOM; B) B YITAKOBAHHOM HETIPOHHUIIAEMYIO 00O0JIOUKY?
16. 13 kakux MpOIECCOB COCTOUT OOpaTHBIN UK KapHo?

a) 1Be M300aphl, IBE N30XOpHI; 0) ABE N300aphl, ABE U30TEPMBI; B) IBE N300aphI, IBE



anauabaThl; T) ) ABE U30XOPHI, IBE aAnadaThl; ) ) aaunabdaTta, U30Xopa, H30Tepma, aaguadbara

17. Kakoii 0CHOBHOH 3JIEMEHT apOBOH XOJOAMIBHON MAIIMHBI BEIPAOATHIBAET XOJIO?

a) komIpeccop; 0) ucnapurenb; B) KOHJIEHCATOP; T') PEeryIUPYIOUINI BEHTUIIb; 1)

XOJIOAWJIbHBIN areHT.

18. Ilpu kakux yclOBHSIX B MPOJYKTE 00pazyeTcss KpUCTal Jbaa?

a) MpU KPUOCKOIIUYECKON Temueparype; 0) npu TemrepaType cyOiuManuy; B) Ipu

MIOHYKEHHOM JIaBJICHUH; T') TIPU TOYKE POCHIL; /1) IPU BHICOKOM JaBJICHUU.

19. Ykaxute 001acThb YMEPEHHOTO OXJIAXKACHUA?

a) no munyc 500C; 6) no munyc 1200C; B) no munyc 10 oC; r) no munyc 1900C; B) no
munyc 78 oC.

20. IIpomecc aBronmu3a JKUpOB; ©) TMpolecC 3aMeIJIeHHs]  KU3HEIEATEIbHOCTH
MUKPOOPTaHU3MOB

Y BO3/ICCTBUS (PepPMEHTOB Ha MPOIYKT; B) MPOIIECC MOIHOTO MpeKpalleHus

KU3HEICATETPHOCTH; T) pa3BUTHE HEOOPATUMBIX IPOLECCOB B MPOMYKTOB; JI) MpPOIECC
AKTUBHOM >KU3HEIEATEILHOCTH MUKPO(DIIOPHI.

21. Kak u3meHsieTcs MmI0THOCTh MPOIYKTa MPU KPUOCKOMMYECKON Temreparyp?

a) YBeIMUMBaeTCs; 0) He U3MEHSETCS; B) YMEHBIIIACTCS; T) U3MEHSIETCS CKAUKOOOpa3Ho.

22. Kakoii mapameTp Tpolecca XOJOJMJIBHONW O00pabOTKM ONpenenseTcss € IMOMOIIbI0
dbopmynsl P.Ilnanka?

a) KpUOCKOITMYECKasi TeMIleparypa; 0) mMpoIoHKUTEIHHOCTh OXJIAXKICHUS; B)

MPOAOIDKUTENIBHOCTh  3aMOpaXHUBaHUS; T) KOd(PQGUIMEHT TEIUIOOTAAuu; B) TEIIOTY
dazoBoro nepexoza.

23. Yro xapakrepusyeT XOJIOAWIbHBINA KO OUITHECHT?

a) ycioBusi TeruiooOMeHa; 0) 3((eKTHBHOCTH IUKIA; B) pabOTy CKaTUsS; T) TEIJIOBOM
MOTOK B UCHIApUTEIIE; 1) HeoOpaTHUMbIe TIOTEPU B ITUKIIE.

24. Yro xapaxrepusyer kputepuii Oypne?

a) ycioBus Terionepeaadn; 0) 3PeKkTUBHOCTh HUKIIA; B) O€3pa3MepHOE BpEMs;

I') TEMIIEPATYPHOE T0JIE; /1) TEMIOBOM MOTOK.

[Tpumep 1-1.

Onpenenutb abCOMIOTHOE JaBJICHHUE Mapa, eClIM MaHOMETpP IMoKas3biBaeT Aamienue pU = 4.5
kl'c /cM2, a moka3zanue 6apomerpa B= 745 MM pr.cT.

[Tpumep 1-2.

Bopsioit map npu temneparype t=4000C u naBnenun p=4Mlla umeer, kak cieayer u3
TaONMHI] TEPMOJUHAMHYECKUX CBOWCTB, YACIBbHYIO SHTambnui0o h=3214,5 kxJDK/Kr W yIenbHBINA
06bpem v=0.07339 m3/kr. OnipenenuTs yenbHy0 BHYTPEHHIOK SHEPTHUIO U.

[Tpumep 1-3.

W3BecTHO, 4TO BOASHOW Map BXOAUT B TYpOMHY B COCTOSHHM C YAETIbHOH sHTanbmnueil hl =
3330 klx/kr, a BexomuT mipu h2 = 2220 x/[x/kr. Onpeaenuth TEXHUYECKYIO padoTy,
COBEpIIaeMyI0 IPU pacIIupeHud | Kr mapa, mpoTeKaroIero 1no TypouHe.

[Tpumep 1-4.

Onpenenuts napaMeTpsl IEPErperoro BOASHOrO napa npu agasieHun p = 4,0MIla u
temnepatype t =4000C.

ITpumep 1-5.

Onpenenuth mapaMeTpbl BOASHOIO Mapa Ha BbIXoAEe M3 napoBoro koriaa E-16-14 I'M mpu
3HaueHUsX a0conroTHoro aapneHus p =1,4 Mlla u remneparypsl t = 2250C.

[Tpumep 1-6.

Cyxoil HacwllleHHbIH nap ¢ fgaBieHueM | MIla mocine koTiaa IpocceNupyroT B LENAX
noctwkeHus O6ezonacHoro masienus no 0,12MlIla. Onpenenuts yAeIbHYIO SHTANBIHNIO TMapa U €ro
TEMIIEPATYPY 10 U MOCIIE IPOCCEITUPOBAHNUS.

[Tpumep 2-1.

Onpenenuth  TEMJIOBOW  MOTOK,  NPOXOASIIMM  4Yepe3  CTEHKY  TeII00OMEHHMKA
noBepxHocThi0 1 M2. Temmeparypel moBepxHocTeil TermmooomenHuka tlecr = 800C u 200C.



TemnonpoBogHocTs crenku A=0,8 B1/(M K), Tonmuna crenku 0,1 m.

[Ipumep2-2.

Onpenenutby pexxuM JIBUKEHUS KUAKOCTH B TpyOe amamerpom 0,05M, ckopocTh moToka 2
M/C, KO3 UIMEHT KUHEMAaTUYECKOU BAZKOCTH 5,4Mm2/c.

[Tpumep2-3

Ompenenuty IUIOTHOCTh  TEIUIOBOTO  IOTOKA,  MPOXOJAIIErO0  4Yepe3 CTEHKYy IpHu
koa¢punumente rermnonepenayn 0,8 Br/(M2 K) u remneparypuom namnope 600C.

[Ipumep 2-4.

Onpenenuty kod(G(UUIMEHT TEIUIOOTAAYM TMPH KUAMIEHUU BOABI B HCHapUTeNe, €clu
temneparypa creHku ucnapurens 1500C, nasnenue napa 0,45 Mlla, remnepatypa Boast 1420C.

[Tpumep3-1.

B sxene3znonopoxHoMm coctraBe nepeBozutcss B=600 ToHH KaHCkO-AYHHCKOro yriasi Mapku
B2P (Oypsrii-2, pssioBoii). Beipa3uTh 3TO KOJIMYECTBO B €IMHHIIAX YCIOBHOTO TOTUIHBA.

[Tpumep 3-2.

l'omoBast motpeGHOCTH XJe003aBo/a (Ha COOCTBEHHYIO KOTEIBHYIO M Ha XjeOomekapHbIe
neyu) B mpupogHoM raze CTaBpoOIOIbCKOTO MeCTOpokaeHus coctaBisier B=1,2.106M3 mnpu
roJI0BOM BBIPaOOTKe X000y I0uHbIX n3Aenuii B konmrmuectBe P=18000 ToHH.

BeraurcnuTh pacxoj yCJIOBHOTO TOIUIMBA HA €IUHUITY MPOIYKIUU (T.y.T./ T).

[Tpumep 3-3.

W3BectHo, 4uto TtumnoBble KpynHble TOC  (TEMsIoBbIE  BJIEKTPOCTAHLIUHU)  HUMEIOT
anekTpuueckyro MomHocTh N1ac =2400 MBT mpu sddexruBaom KIIJI = 39%. Omnpenenuth

YaCOBOM BBIXOJl 30JIbI U CEPBHI (B COCTABE OKCHJOB CEPbl) MPU CHUTAHUHM Ky3HEIIKOrO YIJISI MapKu
I'P

Pemennie onHOM 3aaun OLIEHUBAETCSA 110 CJIEAYIOIIUM KPUTEPHUSIM.

NmeeTcst OTHOE BepHOE pellieHre, BKIIIOYAIOIIEe MPABIWIBHBIN OTBET —3 Oaiia

JlaHO BEpHOE peIleHHe, HO TOJIy4YeH HENpaBWIbHBIA OTBEeT H3-3a apudmernueckorr WNJIN
pemeHre HepocTaToyHo oOocHOBaHO MJIW B pemieHNHM WMEIOTCS JHITHHE WIM HEBEpHBIC 3aIHCH,
HE OT/IeJICHHbIE OT peuieHus — 2 6ana

Nmeetcst BepHOE pellieHUE YaCcTH 3a7a4uu, U3-3a JJOTHYeCcKol ommbku — 1 6amt

Pemenue ne nano MJIM nano neBepHoe pemenue — 0 6amioB

1 6amm — «3»

2 Oamia — «4»

3 Gamna — «5»

[Ipu pemennn Tecta

[IpaBunbHO BRIOpaH

BapuaHT OTBeTa — 1 Gan

Tect u3 5 3agaHuid,

3 Gamna — «3»

4 6amna — «4»

5 6annoB — «5»

[Tpu oueHnBaHUM OHMIIETa HA SK3aMEHE:

[Ipu BBICTaBICHUH OLICHKU MPETO/IaBaTeIh PYKOBOJCTBYETCS CIEAYIOMIUMU KPUTEPHUIMHU:

5 (OTIMYHO) - CTYAEHT TMOKa3bIBaeT TIyOOKWE OCO3HAHHBIC 3HAHUS IO OCBEIIAEMOMY
BOIPOCY, BIIaZIe€T OCHOBHBIMU MOHATUSMU, TEPMUHOJIOTHEIH;

ONEpPHpPYEeT KOHKPETHBIMH 3HAaHUSIMU W YMEHUSAMH TI0 (Qu3uKe, OTBET TOJNHEIH,
JIOKa3aTeIbHbIN, YETKUW, TPaMOTHBIM (BO3MOXKHA OJJHA HETOYHOCTb, OMHCKA, KOTOpask HE SBISETCS
CJIEJICTBMEM HE3HAHUS WM HETIOHUMAaHUS Y4eOHOro MaTepuana).

CTyneHT ToKa3bIBaeT BBICOKHI YypOBEHb INPEAMETHBIX, METANPEAMETHBIX U JUYHOCTHBIX
PE3yNBTaTOB OCBOCHUS YUECOHOUH THUCIIUTUTHHEI.

4 (XopolIo) - CTYJIEHT TOKa3bIBaeT TIIyOOKOE W TIOJTHOE YCBOCHHUE COIEP)KaHMs MaTepHala,
yYMEHHE NMPaBUIBHO U TOKA3aTeIhHO U3J1araTh IPOrpaMMHbBINA MaTepUal.

JlonmyckaeT oOTneiabHblEe HE3HAYUTENbHbIE HETOYHOCTH B ¢opme u cTmie orBera. CTyneHT
UMEET XOpOIIUH YpPOBEHb MPEIMETHBIX, METANPEIMETHBIX M JHYHOCTHBIX PE3YyJIbTATOB OCBOCHUS
y4eOHON AUCIUILIINHBIL.



3 (yZOBIIETBOPUTENBHO) - CTYJCHT MOHMMAET OCHOBHOE COJEp’KaHME Yy4eOHOW MporpamMMmbl,
yMEET IOKa3blBaTh IPAKTUYECKOE IMPUMEHEHHME IOMyYEeHHBIX 3HaHMi. Bmecte ¢ TeM gomyckaer
OT/I€TIbHbIE OIIMOKU, HETOYHOCTU B COZIEPKaHUU U

oOpPMJIGHHUH OTBETa; OTBET HENOCTAaTOYHO IIOCIEIOBATENIEH, IOKA3aTeIeH W IPaMOTEH.
Pe3ynbTaThl OCBOCHHS yue€OHOM JUCHUIUIMHBI CTYACHT MOKa3bIBAET HE B IIOJIHOM 00OBEME.

2 (HEyIOOBIETBOPUTENBHO) - CTYJEHT HMEET CYIIECTBEHHblE NpoOenabl B 3HAHMSX,
JIOIyCKaeT OUIMOKH, HE BbIAETSET INIaBHOTO, CYIIECTBEHHOI'O B OTBETE.

OTBeT MOBEPXHOCTHBIN, O€370Ka3aTeIbHBIN, OMYCKAIOTCS pedeBble omuOkd. CTyaeHt
IIOKa3bIBa€T HU3KUI YpPOBEHb MPEAMETHBIX, METAlPEIMETHbIX M JIMYHOCTHBIX pPE3YJbTaTOB
OCBOEHMSI Y4€OHOW JUCLMUILIIUHBI.

8.3. TpeGoBaHusA K peiiTHHI-KOHTPOJIIO

9. VYEBHO-METO/JIMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE
JTACIATITAHBI (MOYJIST)

9.1. Pexomenayemasi qureparypa

9.1.1. OcHoBHas uUTepaTypa

Iudp Jluteparypa

JI1.1 |Epodeen, bestoko, XykoB, Cemenos, Ilpsxun, Temmorexnuka. I[lpakruxkym, Mocksa:
IOpaiit, 2023, ISBN: 978-5-534-06939-6,
URL: https://urait.ru/bcode/516588

JI1.2 |Beictpunikuii, TemIoTeXHWKAa W  JHEPrOCHUIOBOE  OOOpPYJOBAaHHWE  IPOMBIIIICHHBIX
npeanpustuii, Mocksa: FOpaiit, 2023, ISBN: 978-5-534-03889-7,
URL: https://urait.ru/bcode/512922

JI1.3 |Epodees, Ilpsxun, CemenoB, Ternorexnuka B 2 T. Tom 1. TepmoauHamuka U TEOpHs
terooomena, Mocksa: FOpaiir, 2024, ISBN: 978-5-534-01738-0,
URL: https://urait.ru/bcode/536656

JI1.4 |Bbyrosa C. B., Bopounuo B. B., lllaxosa M. H., KoponskoBa H. B., Kotuk O. A., Temno-
u xnaaorexHuka, Boponex: BI'AY, 2016, ISBN: ,
URL: https://e.lanbook.com/book/178913

JI1.5 |TperpsixoBa H. TI'., Jludpenmea JI. B., Epmomaes B. A., Temmo- u XjaJoTexHUKa,
Kemeposo: KemI'Y, 2017, ISBN: 979-5-89289-132-4,
URL: https://e.lanbook.com/book/103933

9.2. Ilepevyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

31 | OGopynoBanue nepepadaTbIBAOIIUX MPOU3BOACTB: yueOHuk / A.A. Kypoukun, I'.B.
[ITa6yposa, B.M. 3umusikos, I1.K. Bopounna. — M.: UH®PA-M, 2016. — 363 c. + [om.
MaTtepuansl http://www.znanium.com]. — (Bsicmiee oopazoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/11738. [OnexrponHsIii pecypc; Pexxum ngoctyna
http://znanium.com/go.php?id=537419: http://znanium.com/go.php?id=537419

22 | Ob6opyaoBaHue NpeANpUATHI 00IIeCTBEHHOTo MUTaHus : yued. mocodue / B.®. Kamenko,
P.B. Kamenko. — M. : Ansda-M : UHOPA-M, 2018. — 412 c. : uin. — (ITPODUb).
[DnexrponHbIi pecype; Pexxum noctyna http://znanium.com/go.php?id=942771:
http://znanium.com/go.php?1d=942771




33 | Yabnun, b.B. O60pynoBanue npeanpusTuii 001eCTBEHHOro NuTaHus : yueOnuk / b.B.
Yabnun, U.A. EBgokumMoB. - Mocksa ; bepnun : lupexr-Menua, 2016. - Y. 1.
Mexanuueckoe obopyaoBanue. - 680 c. : ui., cxem., Tadiu. - bubmuorp.: c. 670-671. - ISBN
978-5-4475-4803-2 ; To xe [Dnexrponnsit pecypc]|. — Pexxum gocryna::
http://biblioclub.ru/index.php?page=book&id=429517: http://biblioclub.ru/index.php?
page=book&id=429517

34 | Cemuxonienko M. A. XonoauipHas TEXHUKA [ DIEKTPOHHBIN pecypce]: yueOHoe mocobue/
N.A. Cemuxonenko, J1.B. KapnaueB.— DeKTpoH. TEKCTOBbIE JaHHbIe.— benropom:
benroponckuil rocyaapcTBeHHbIN TexHonorndeckuid yausepeuret uMm. B.I'. [llyxoBa, ObC
ACB, 2014.— 269 c.— Pexxum noctyma: http://www.iprbookshop.ru/28417.htm:
http://www.iprbookshop.ru/28417.htm

35 | Jludenuesa JI.B. Termmorexanka [ 3neKTpoHHBIH pecypc]: yaedHoe mocobue/ JI.B.
JIndenneBa.— DIEKTPOH. TEKCTOBbIE naHHbIe.— KeMepoBo: KemepoBckwmit
TEXHOJIOTMYECKMM HHCTUTYT NUILEBOM NpoMblieHHOcTH, 2010.— 188 c.— Pexum
noctyna: http://www.iprbookshop.ru/14394.htm: http://www.iprbookshop.ru/14394.htm

9.3.1 IlepeyeHb MPOrpaMMHOI0 o0ecreYeHn st

Kaspersky Endpoint Security 10 mist Windows

Adobe Acrobat Reader

WinDjView

MuorodynknuonaisHbiii pegakrop ONLY OFFICE

Google Chrome

1
2
3
4 OpenOftice
5
6
7

Foxit Reader

9.3.2 CoBpeMeHHBbIe NIpodeccHOHATbHBIE 0a3bl JAHHBIX M HHGOPMAIMOHHBbIE CIIPABOYHbIE
CHCTEMBI

1 9BC «IOPAUT»

ObC «ZNANIUM.COM»

SBC IPRbooks

9BC «JIa"p»

OBbC Tel'Y

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RU (noanucka Ha sxypHaibl)

N[ | W B W[ N

Penosurtapuii TBI'Y

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI (MOAY JIS1)

Aynur-si OobopynoBanue

5-306 MEPEHOCHON MYJIbTUMEIUNHBIN KOMILJIEKC, TEPEHOCHON HOYTOYK, CTallMOHAPHBIH
JKpaH, yueOHast MmeOeb

5-308 MYJbTUMEIUIHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast MeOeb

5-307 | Kommiekr yueOHol MeOenu, MepeHOCHOM HOYyTOYK, IIEPEHOCHOW MYJIbTUMEIUHHBIH
HPOCKTOP

11. METOJUYECKHUE MATEPHUAJIBI JJISI OBYYAIOILMXCS 10 OCBOEHUIO
JUCLHMUIIIAHBI

CutyanuoHHBIE 3aJlaud, pELICHHE KOTOPBIX 3aKII0YaeTCs B ONPENEIeHUU crocoda
JEATEIIBHOCTH B TOM MM MHOW cuTyauuu. CTpyKTypa CUTYallMOHHOM 3aJaud COIEPKUT BCIO Ty




M30BITOUHYI0 MH(OPMAIINIO, KOTOpas HeoO0XoAuMa [Uisi TOro, YTOOBI MOATOTOBUTH 4YENOBEKa s
YCHEIIHOW J>KU3HM B WH(MOpMarmoHHOM oOmiectBe. OOydeHHE ydYaIluxcs pEMICHUI0 TpodIeM
IpearnogaraeT OCBOCHHE YHHBEPCAIbHBIX CIIOCOOOB JIEATEIBHOCTH, NPUMEHUMBIX B CaMbIX
pasHbiX curyanusax. CuUTyanMoOHHAs 3ajada MPEJACTaBIseT COo0OW OMMCaHWe KOHKPETHOM
cUTyaluu, 6onee Wiu MeHee TUITUYHOM JJIsl ONpeIeJICHHOr o Buia AestenbHocTu. CoaepkaHue

CUTYallMOHHOM 3aJaud, Kak T[paBUiIO, OMNPENENsIeTcs MNOTPeOHOCTAMM U HHTEpecaMu
KOHKPETHOM TpyNIbl y4YalluXCs, OPHUEHTUPOBAHO HA HWMEIOLIUICS KyJIbTYpPHBIH OINBIT U
IIPEIOCTABISIET BO3MOXHOCTb TBOPYECKM OCBAMBAaTh HOBBIM OMNBIT. ODTO COJEP)KAHUE BKIHOYAET
OMKCAaHUE YCIOBHUH [EATENIBHOCTH M KEIaeMOro pe3yibTara. PeilieHue 3agaud 3akirodyaercs B
ompeneNieHun  crocoba  aesTenbHOcTH  Llenpro  caMocTosATeNnbHON — (BHEAYyIUTOPHOW) paboOTHI
CTYJIEHTOB SBIIA€TCS OOydYeHHE HaBbIKaM pabOThl C HAYYHO-TEOPETUYECKOM JHUTEpaTypod u
NPaKTHYECKUMHU MaTepHuaiaMy, HEOOXOIUMBIMU ISl YIIyOJIEHHOrO M3y4YeHHs OMOXHUMHHM, a TaKKe
pa3BUTHE y HHUX YCTOMUYMBBIX CIIOCOOHOCTEM K CaMOCTOSITENbHOMY (0e3 MOMOIIM MpernoaaBaTess)
M3YYEHHIO U U3JI0KEHUIO TOITYYEHHON NH(pOpMaLnK.

Wzyuenne u wu3noxkeHue uHGOpMaluu, NOTYYEHHOH B pe3yJbTaTe aHajau3a Hay4yHo-
TEOPETHUUECKON JINTEPATYpbl U NMPAKTUUECKUX MaTEpUajoB, MPEIIONaraeT pa3BUTHE Y CTYACHTOB
KaK HaBBIKOB YCTHOM peuH, TaK U CIIOCOOHOCTEN K YETKOMY NMUCbMEHHOMY H3JI0KEHHUIO



