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1 He.]Ib H 3a1a4YH1 OCBOCHHUA NUCHUIIJIMHBI

Hesb AUCHMIIMHBI — IPHOOPETEHNE U YCBOGHUE CTYACHTAMH 3HAHHUH MPOLIECCOB MUIIEBBIX
IPOM3BOJICTB U alapaToB, a TAKXKE IPaKTHYECKas MOJArOTOBKA MX K PEIEHHIO KaK KOHKPETHBIX
IIPOM3BOJCTBEHHBIX 3a/ad, TaK M IEPCHEKTUBHBIX BOMPOCOB, CBSA3AHHBIX C OCYILECTBICHUU
IPOLIECCOB U allapaToB MUILEBBIX IPOU3BOCTB.

3amaun TUCHUILIMHBI:

- u3yueHue Ha 0aze (yHIAMEHTAIBHBIX 3aKOHOB (U3UKA M XUMHUH OOIIMX MPOIIECCOB,
NPOTEKAIOIIUX B PA3IMYHBIX TPOU3BOJCTBAX;

- U3Y4YEHHE COBPEMEHHBIX aIllapaToB, OOIIMX METOJOB X pacyera, IMyTe palroHaIH3aluu
IPOLIECCOB;

- BBIOOp ONTUMAJIBHBIX KOHCTPYKILIMH anmapaTroB B KOHKPETHBIX MPOU3BOICTBAX;

- OCBEIIEHHE OOLIMX METOJ0B OOpPaOOTKH NMHIIEBBIX MPOJYKTOB B TECHOH B3aMMOCBS3U C
BOIIPOCAMH TEXHOJIOTHH.

2 Mecro gucuumiunsl B ctpykrype OIIOITI BO

Huctunnuna «lIpomeccsl W anmaparbl MHIIEBBIX MPOU3BOJCTBY BXOJUT B YacTb
dbopMupyemyro yyacTHUKaMH 00pa3oBaTeinbHbIX oTHOIeHu# biaoka 1 — b1.B.01.02.

OcHoBonoyaratonieid  0a3oil m3ydeHus: aucuuiUinHbl  «lIporecchl W anmaparbl MHUIIEBBIX
MIPOU3BOJICTBY» SBJSIOTCS NUCHUIUIMHBL «XuMus», «DPusukay, «['uapaBiuka W TUIPABIUYECKHE
MalIuHbl», a TaKXke 3HaHWS, NPUOOPETECHHBIE B IMPOILECCE NPOXOKACHHUS y4yeOHOU U
MPOU3BOJICTBEHHON MPAKTHK.

OcBoeHnue wmatepuanoB aucHUILTUHBI «lIporecchl W ammaparhl THUIIEBBIX MPOU3BOJICTBY
HEOOXOUMO JIsl U3yYeHUsS! TUCIUIUINH «TernoTexHuka», « TeXHOIOoTus MUIIEeBhIX TPOU3BOICTBY, a
TakKe TPH TPOXOXKICHUU TPEITUIIIOMHON TPAKTUKA W WUCIHOJIb30BAaHUS TPU BBIMOJHEHUU
BBIMTYCKHON KBaTU(UKAIMOHHON paOOTHI.

3 TpeGoBanus Kk pe3yjabTaTaM OCBOEHUS TUCIHUINJINHBI
[Tporiecc M3y4yeHHs MUCIUILUIMHBI HampaBlieH Ha (OPMUPOBAHHME DIIEMEHTOB CIEIYIOIIMX
KOMITETCHIIMN 1 MHIUKATOPOB UX nocTuxkeHus B coorsercTBuu ¢ OI1OIT BO:

IMpodeccnonanbHbIe KOMIIETEHIIUN:

IIpogpeccuonanvnvii cmanoapm 22.007« Cneyuanucm no 6e30nacnocmu, Npociedcusaemocmu u
Kavecmey nuwegoll NpoOyKYuu Ha 6cex SManax ee npou3eo0Ccmea

IIKC-3 Cnoco0eH HCIonb30BaTh MHTETPHUPOBAHHYIO CHCTEMY MEHEKMEHTa 0e30MacHOCTH,
NPOCIIS)KUBAEMOCTH ¥ KadecTBa THINEBOW MNPOAYKIIMM HAa BCEX JTamax ee IpPOM3BOJCTBA W
oOpaleHus Ha phIHKE

IIKC-3.1 Cnoco0eH aHanu3upoBaTh CBOICTBa ChIpbid W NOIy(})aOpHUKaTOB, BIMSIOLINE Ha
ONTUMH3AIMIO TEXHOJIOTHYECKOT0 MpoLecca U KaueCTBO TOTOBOM MPOYKLIMH, pecypcocOepexeHue,
3¢ (PeKTUBHOCT, M HAAEKHOCTb IPOILECCOB MPOU3BOJCTBA U OOpAILEHUS Ha PbHIHKE MHIIEBOM
IPOAYKIUH

IIKC-3.2 Cnoco0eH ocCylecTBIsATh KOHTPOJIb (YHKIIMOHUPOBAHMSI TEXHOJIOTHYECKOIO
00opy0BaHuUs B MOPSIJIKE, 00ECIIEUUBAONIEM MTPOU3BOACTBO (M3rOTOBIECHHE) MUILEBON MPOTYKIIHH,
COOTBETCTBYIOIIEH TPeOOBaHUSIM

IMKC-3.3 CnocobeH OCYyIIECTBIIATh TEXHOJIOTUYECKUE PETYIHMPOBKH OOOpPYIOBAHUS, CHUCTEM
0€30IIaCHOCTM ¥ CUTHAIM3alluM, KOHTPOJIbHO-U3MEPUTENIbHBIX HPUOOPOB M  aBTOMATHKH,
UCTIOJIb3YEMBIX JIJIsl pealIM3alii TEXHOJIOTMUYECKUX ONepaluii MPOM3BOICTBA M OOpaIlleHUs] Ha PhIHKE
MUIIEBON TPOAYKIUU



IIKC-4 Cnocoben pa3pabaTeiBaTh CHCTEMBl MEPONPHUATHI MO MOBBIMIEHUIO 3(PdeKTUBHOCTH
TEXHOJIOTUYECKUX IPOLECCOB MPOU3BOACTBA BbICOKOKAYECTBEHHOW O€30IacHOM IpociiexuBaeMon
MUIIEBON IPOLYKIUN

ITKC-4.1 Cnioco6eH mpoBOIUTh MAPKETUHIOBBIE UCCIIEA0BAHMS [IEPEJOBOIO OTEUECTBEHHOTO U
3apy0e)XHOrO ombiTa B 00JAacTH TEXHOJOTHMHM TPOM3BOJCTBA IHUIIEBOH MPOAYKIHH Ha
TEXHOJIOTUYECKUX JTMHUAX

IMKC-4.2 Cnoco0eH MOArOTaBIMBATH TMPEAJIOKEHHUS MO MOBBIIICHUIO 3(PPEKTUBHOCTH
IPOM3BOJICTBA W KOHKYPEHTOCHOCOOHOCTM IPOJYKLMH, HANpPaBICHHBIX Ha palMOHAIbHOE
UCTIOJIB30BAaHUE M COKpPALICHWE PACXOJOB CHIPbS, MAaTEpHaliOB, CHW)KEHHE TPYIOEMKOCTHU
IPOM3BOJICTBA HPOAYKIHMH, MOBBIIIECHHE MPOU3BOAUTENBHOCTH TPYAA, SKOHOMHOE PpacxXoJ0BaHHE
HHEPrOPEeCypcoB B OpraHU3alMM, BHEApPEHHE OE30TXOMHBIX M MAaJOOTXOJIHBIX TEXHOJOTHI
nepepadoTKU ChIPbSL.

B PE3YIbTATC U3YUCHUSA JUCHUIIIIMHBI CTYACHT HOJIZKCH:

3HaTh:

- OCHOBHBIC 3aKOHBI HepeHoca MAacCCBhI, BHGpFI/H/I 158 HpI/IHHI/IH ,[[BI/I)KYHICfI CHUJIBbI HpOHCCCOB
MHUIIEBBIX POU3BOJICTB;

- OCHOBHBIC HpOHGCCI)I HI/IHICBOﬁ TEXHOJIOI'UH,

- o0opynOBaHUE, TMPUMEHSIEMOE JUIsl TPOBEICHHS OCHOBHBIX MPOIECCOB  IHILIEBOU
TCXHOJIOTHUH.

YMmerThb:

- UCTIOJIb30BaTh 3HAHUS U MTOHSATHS IPOIIECCOB M aNapaToB MMUIIEBHIX MPOU3BOJICTB;

- MHCIIOJIB30BAaTh 3HAHUA (1)I/IBI/IKO-XI/IMI/I‘~IGCKI/IX OCHOB " 06HH/IX HpI/IHHI/IHOB nepepa60TKI/1
CEIpbS;

- BEIOMpaATh ONTHUMAJbHBIE KOHCTPYKIIMHU ammapaToB, MPUMEHSIEMBIX i1 KOHKPETHBIX BUIOB
MIPOU3BOICTB.

Baanern
- METOJIaMHU pacyeTa MPOIECCOB U aNNapaToB MUILIEBHIX MPOU3BO/JICTB;
- METOJaMHU BI)I60pa annapaTOB 1 MallliH HHHIGBOﬁ TCXHOJIOTHUH.

4 Conep:xaHue U CTPYKTYpPa AU CHHUIIMHBI
4.1 Coneprxanue pa3aeioB JUCHUNINHBI
Coneprkanue pa3/ieioB AUCUUILUIMHBI U (OPMBI TEKYILIET0 KOHTPOJIS IPUBEACHO B Tadbmuile 4.1
Ta6mmma 4.1 — Coneprxkanue pa3ienoB AUCIUIUIHHBI U (YOPMBI TEKYIIET0 KOHTPOJIS

No dopmupyemast dopma
HaumenoBanue KOMITETEHIIHS
pas- paszena Coneprkanue paszena (sacs TEKYIIErO
nena KOMIIETEHIIHH) KOHTPOJIA
1 2 3 4 5




pas-
nena

Haumenosanue
pasnena

Coneprxanue pasjaena

dopmupyemas

KOMIIETeHIINS
(dgactpb

KOMIICTCHIINH)

®dopma
TEKYILEro
KOHTPOJIS

BBenenne. OCHOBHBIE
npouecchbl NMUIEBOI
TEXHOJIOTHH

OcHoBHBIE poLEeCcCh
MUIIEBOI TEXHOJOTHH
OCHOBHBIE TTIOHATHUSI U
onpexaenenusa. CBoiicTBa
MUTIEBBIX MPOJTYKTOB H
ceIpbsi. Knaccudukanus
OCHOBHBIX ITPOIIECCOB
MUIIEBON TEXHOJIOTHH.
Kunernueckue
3aKOHOMEPHOCTH
MPOIIECCOB. 3aKOHBI
repeHoca Macchl U
sHepruu. OCHOBHBIE THIIBI
MIPOIIECCOB M aIapaToB

[IKC-3
[IKC-4

TectupoBanue,
KOJUIOKBHYM,
OIIpoc

I'uapomMexaHuyeckue
Mpoecchl

Pa3znenenne
HEOHOPOTHBIX CHCTEM
Krnaccudukanus u MeTo s
pasjeieHus
HEOTHOPOIHBIX CHCTEM

[IKC-3
[IKC-4

Tectuposanue,
KOJIJIOKBUYM,
onpoc

Ocaxnenue

Kuneruka ocaxxaeHus
Pexxumbl nBMKEHNS
JKUIKOCTH

OT1cranBaHue

Ocaxxnenue moj
JefiCTBUEM LIEHTPOOEKHON
CHIBI

OOGopynoBaHue aJis
OCaXKICHUS

[TIKC-3
ITIKC-4

TectupoBanue,
KOJIJIOKBUYM,
OIpOC, 3alUTa
nabopaTopHOH
paloThI

PuibTpOBaHHE

OuIbTPOBAHKE MO
JIEMCTBUEM Tepenaja
JTaBJICHUS.

OunbTPOBAHUE MO
JIEHCTBHEM IIEHTPOOESIKHOU
CHUIBL.

OOGopynoBaHue aJis
bmIbTpOBaHUS

ITIKC-3
ITKC-4

TectupoBanue,
KOJUIOKBUYM,
OIpoc

OOpaTHbIil 0CMOC H
yJAbTpapuIbTpanus
OCHOBBI MPOLIECCOB
pa3feseHusl.
MeMOpaHHBIE anmaparsbl.

[TIKC-3
ITIKC-4

TectupoBanue,
KOJUIOKBUYM,
OIpoc




dopmupyemas

No ®dopma
pas- HanmMmeHoBaHmue Conepanme paszena KOMIIETECHIIMS TeRYIIEro
pasnena (gacTh
nena KOMIICTCHIH) KOHTPOJIS
Pa3nesienne rasoBbix ITIKC-3 TectupoBanue,
HEOHOPOIHBIX CHCTEM IIKC-4 KOJIJIOKBUYM,
CriocoObl OYHCTKH Ta30BBIX onpoc
IIOTOKOB OT B3BELLIEHHBIX
yacTtull. [{UKJIOHBI.
dunbTpoBaHUE ra30B UEPE3
IIOPUCTBIE IEPETOPOJIKH.
Mokpas 04HCTKa ra3oB
IIceBnoo:xukenue IIKC-3 TectupoBanue,
XapakTepucTuka [IKC-4 KOJIJIOKBUYM,
npoiecca. Anmnaparsl C orpoc
NICEBJ00KMKEHHBIM CJI0EM
IepememmmBanue [IKC-3 TectupoBanue,
XapakTepucTukKa [IKC-4 KOJIJIOKBUYM,
IPOLIECCOB CMEIINBAHUS. orpoc
[TepememmBanue B KUIKOM
cpene.
ITepememmBanue
IUIACTUYHBIX Macc.
3 Mexannyeckue N3menbuenue. ITIKC-3 TectupoBanue,
Npouecchl H3menbyaromye MalluHBbl. ITIKC-4 KOJUIOKBUYM,
[IpeccoBanue. OTIpoc, 3aluTa
I'panynupoBanue u nabopaTtopHoOit
dbopmoBaHUe. paboTsI
Maruns! 115 00paboTKu
IPOJYKTOB IPECCOBAHUEM
4 TennooOmeHnHbIe Bunsl TeruioHocurenei. [IKC-3 Tectuposanue,
npoueccol JBrxymas cuia [IKC-4 KOJUIOKBUYM,
TETMI000MEHHBIX orpoc
IIPOLIECCOB.
Tennonepenaya.
TennonpoBoAHOCTS.
HarpeBanue u
OXJIaX]IEHUE.
TennooOMeHHBIE
anmnaparsl.
BeinapuBanus.
Kounnencamnus
5 MaccooOMeHHbBIe OcHoBBI Macconeperaun TIKC-3 TectupoBanue,
npoueccol MonekynsapHas u [IKC-4 KOJUIOKBHYM,
KOHBEKTHBHAsA IUPPy3us. orpoc
3aKOH MOJIEKYJISIPHOMN
muddy3un. OCHOBHON
3aKOH MacCOOT/Ia4H.
AOcopOums [IKC-3 TectupoBanue,
[IpuHIIMTIHATBHBIE CXEMBI [IKC-4 KOJIJIOKBUYM,
abcopbuuu orpoc

Konctpykiun abcopOepoB.




dopmupyemas

No ®dopma
pas- HanmMmeHoBaHmue Conepanme paszena KOMIIETECHIIMS TeRYIIEro
pasnena (gacTh
nena KOMIICTCHIH) KOHTPOJIS
Ancopoumst TIKC-3 TectupoBanue,
AJtcopOeHTHI U MX [IKC-4 KOJIJIOKBUYM,
XapaKTepUCTHKA. orpoc
AncopOepsl U CXeMbl
anCcopOLIMOHHBIX
YCTaHOBOK
Ileperonka n [IKC-3 TectupoBanue,
pekTU(PUKALMS [IKC-4 KOJIJIOKBUYM,
CrniocoObI eperoHKu OIIpocC, 3aluTa
Pextudukarms. Cxembl nabopatopHoit
PEKTU(HUKAITMOHHBIX paboThI
YCTaHOBOK
IkcerparupoBanne CxeMbl [IKC-3 TectupoBanue,
DKCTPAKIMU B CUCTEME [IKC-4 KOJUIOKBHYM,
KUAKOCTb-KUJIKOCTEH. orpoc
BrienaunBanue.
Anmaparsl A5 SKCTPaKIUH
Cymika [IKC-3 TectupoBanue,
Meroasl CyLIKH. [IKC-4 KOJUIOKBUYM,
Buppl cBsi3u Biaru ¢ OITPOC, 3aIUTa
MaTEepUaAIOM. nabopaTtopHoOit
KoHcTpykiuu cymmmnox paboThI
Kpucranausanus [IKC-3 TectupoBanue,
Meroas!l KpucTauIM3auuu [IKC-4 KOJUIOKBHYM,
Arnmapats! s onpoc
KPUCTAJIITM3AIIH.
6 buoxumuyeckue depmeHTanys. [IKC-3 Konnoksuym,
Nnpo1ecchl broxumMuueckue nporeccel I[TKC-4 Onpoc

4.2 CTpyKTypa AUCUMILIUHBI

Hucnunnuna uzyqaercst B S u 6 cemecTtpax.
OO01mas TpyA0€MKOCTh AUCHHUIUINHBI COCTaBIsAeT 6 3a4eTHBIX equHuI] (216 JacoB)

Pacnpenenenne oOmielt TPyJOEMKOCTH AWCHUILIUHBI 1O BHJIAM paboT

Tabnuue 4.2

O®O mnpuseneHo

Tabnuua 4.2 — Pacnpenenenue o01iel Tpy10eMKOCTH AUCUMILUIMHBI IO BUAaM pabot Ha ODO

Bupt paboTer TpynoeMKOCTh, 4aCOB
5 cemectp 6 cemectp Bcero

Bcero 108 108 216
KonraktHas pabora (B yacax): 51 45 96
Jlekuun 17 30 47
JlabopaTopHbIie pabOThI 17 — 17
IIpakTrueckue 3aHATHUS 17 15 32
CamocrosiTesbHast padora, B T.4. 48 36 84




KOHTAKTHasi padora:

KypcoBas pabota — 16 16
CaMOCTOSITEIbHOE U3YyUYCHUE 20 10 30
pa3nennon
CaMoImoaAroToBka 28 10 38
IloaroroBka M MpOXOXKAECHUE MPOMEKYTOUHON 9 27 36
aTTecTaluu
Bun npomexyTo4HON aTTecTaluu 3aver JK3aMeH, 3ayver,
KypcoBasi JK3aMeH,
padora KypcoBasi
padora

4.3 JIeKLUNOHHBIE 3AHATHSA

HanMeHoBaHHE TeM JIEKITMOHHBIX 3aHATHHA, TPOBOIUMBIX 110 JTUCIUILIMHE, IPUBEACHO B Ta0uIe 4.3.

Taomuua 4.3 — JIekMoHHBIE 3aHATHSA

Ne /i Tema
1. Benenune. OCHOBHBIE CBOMCTBA MUILIEBHIX MPOYKTOB U CHIPBS
2. OCHOBHBIE POLECCHl MUILEBON TEXHOJIOTHH
3. ['uipomMexaHryecKre Npouecchl
4. Ocaxaenue
5. OuIbTpoBaHKE
6. OOpatHbIii 0cMOC U YIbTpaQHUIbTPALUS
7. Pasnenenne ra3oBbIX HEOJHOPOJHBIX CUCTEM
8. IIceBmooxuxenue
9. IlepememnBanue
10. MexaHn4ecKre mpoueccsl
11. TennmooOMeHHBIE TPOIECCHI
12. MaccooOMeHHBIE TTPOIIECCHI
13. Abcopbuus
14. Ancopbuus
15. Ileperonka u pektuduxanus
16. OKCTparupoBaHHe
17. Cymika
18. Kpucrannmzauus
19. buoxumuueckue nmporeccel

4.4 llpakTHyecKne 3aHATHS

HamMeHnoBanme TteMm MPAKTUICCKUX SaHHTPIﬁ, MIPOBOAMMEBIX 110 AWUCHUILUIMHE, IPUBCIACHO B

Tabaure 4.4.

Tabnuua 4.4 — [IpakTHueckue 3aHATUs

Ne /it [IpakTrueckue 3aHATHUS

S cemecTp

1 CBOMCTBa NUIIEBBIX TPOAYKTOB U CHIPHS




2 Ocaxnaenue

3 OuIbTpoBaHHE

4 CniocoObl 0YMCTKH ra30BbIX TOTOKOB OT B3BEIIEHHBIX YaCTHUIL
5 [IceBnooxikenue

6 [TepememmBanue

6 cemecTp

TemnooOMeHHBIC TPOIECCHI

7
8 AOcopOnus
9

Ancopbuust
10 ITeperonka u pekTudUKaIUs
11 DKCTpaKUus
12 Cyiika

4.5 JlaboparopHblie padoThl
HanmeHoBaHuUe J1a00paTOPHBIX padOT, MPOBOIUMBIX IO TUCIMIUIMHE, MPHUBEICHO B Ta0iUIE 4.5.

Ta6mmma 4.5 — JlabopaTtopHbie paboThI

JlaGopaTopHbie pabOThI
Ne /i
1 M3ydyeHne KHUHETUKY FPaBUTALIMOHHOTO OCaXKJICHUS
2 HcnibiTanue MOJIOTKOBOM APOOMIIKH
3 W3yuenue npouecca Cymku
4 IIpouiecc neperoHKu KUJIKUX Cpell

4.6 CamocTosiTe/IbHOE H3YUYeHHe Pa3/1eJIOB AN CUMIIIMHbI
Borpocsl, BBIHOCHUMBIE Ha CAMOCTOSITENIbHOE U3yueHre TTPUBEIeHbI B TabmuIie 4.6

Tabnuna 4.6 — Borpockl, BBIHOCHMBIE HA CAMOCTOSATEIbHOE U3YUYEHUE

Ne Bonpocel, BEIHOCHMBIE Ha CAMOCTOSITENIBHOE U3yUEHUE
paznena

1. Kraccugukaiysi o0CHOBHBIX ITPOLECCOB MUIEBOM TEXHOJIOTUU

2. CBOICTBa MUIIEBBIX TPOJYKTOB U CBHIPbS

3. 3aKOoHBI IEpeHOCa MACChl U SHEPTUH U IMPUHIIMI ABIKYIIEeH cuiibl. Teopus moao0us
4. Meto1bl pa3aeneHusi HEOAHOPOIHBIX CUCTEM

5. Kunernka ocaxxaenus. O00py1oBaHuE JUIsl OCAKACHUS

6. O6opynoBanue s GUILTPOBAHUS

1. MemOpaHHBI€ anmnaparsbl.

8. [{rknoHbl. @UIbTpOBaHUE TA30B YEpe3 MOPUCTHIE TEPETOPOJIKU

0. Anmaparsl ¢ CEBJ00KMKEHHBIM CII0OEM

10. [lepemennBaHue IACTUYHBIX MACC.

11. Marmmss! 17151 06pabOTKH NMPOTYKTOB MPECCOBAHUEM

12. Brinapueie annapartsl. Kongencanus

13. MoutekymnsipHas 1 KOHBEKTUBHAs tu(dy3ust

14. Konctpykuun abcopbepos.

15. AncopOepbl U CXeMbl aICOPOIIMOHHBIX YCTAHOBOK

16. CxeMbl peKTH(OUKAITMOHHBIX YCTAHOBOK

17. Annapatsl 1715 SKCTPaKLHUH




18. KoHCcTpyknu cymumnok

19 Annapars! 1151 KpUCTAJUIU3AIHH.

20. Arnmapartsl 11 TPOBEACHHS IPOLIECCOB (hepMEHTAIUH

4.7 KypcoBas padora

Llens KypcoBoi paboTel mo aucrumuHe «lIpomeccsl W anmapaTsl MHUILEBBIX HTPOU3BOJCTBY
ABJISICTCA HAY4YUTh CTYAEGHTOB MpPaBWIbHO U 3()(YEKTHUBHO MNPUMEHATh MOJYyYEHHbIE WMHU
TEOPETUYECKHE 3HAHUS JUIS pEleHHs NPOoPECCHOHATIBHBIX TEXHOJOTHUECKUX 3ajad, a TaKkKe
HOJArOTOBUTH CTYJEHTOB K BBIITOJHEHHIO BBITYCKHBIX KBAIN(UKALMOHHBIX paloT.

B kypcoBoii paboTe BBIMONHSAETCA DPa3pabOTKH TEXHOJOTWYECKOIO armapara JUisl MUIIEBON

IIPOMBIIIJICHHOCTH, TAK)KE COCTABIISIETCS] TEXHOJIOTNYECKasi CXeMa yCTaHOBKH.

KypcoBas pabota coctout u3 pacueTHo-nosicauTenbHoi 3amucku (PI13) u rpaduyeckoit gacT.
PII3 siBisieTcst OCHOBHBIM JJOKYMEHTOM KypCOBOM paOOThbl, B KOTOPOM IPUBOAUTCS MCUEPIIbIBAIOIIAS
uHpopManMs O BBINOTHEHHBIX pa3pabotkax. OO6wem PII3 cocraBmser 20...30 crpanuI
KOMIIbIOTepHOro Habopa ¢opmara A4. O6beM rpapuueckoil yacTu COCTaBIIIET HE MEHee 2 JUCTOB
¢dopmaTta A2, HO MOKET ObITh BBIIIOJIHEHA U Ha (popmare A4.

[Tops 1ok TOArOTOBKU KypCOBOM pabOThl CONEPIKUT CIEAYIOIINE ATAlbI:

— (¢opmHpoBaHUE CTPYKTYPHI KYpCOBOH pabOTHI;
— cOop marepuaiia u ero o0padoTKa;
— Toa0op JIUTEpaTypHI 10 TEME;
— (opmMupoBaHUEe OCHOBHBIX TEOPETUUECKHX MOJIOKECHUIA,
—  BBINOJIHCHHE PACUYETOB;
— paspaboTka rpaudeckoit yacTu;
— TOArOTOBKA M 0()OpMIIEHHE KYPCOBOU PaOOTHI.
3akoHYeHHas paboTa MPOBEPSETCs] PYKOBOJUTENEM U JIOMYCKAETCs K 3alllUTe.

TUTYIBHBIN JTUCT

3aaHue Ha KypcoByIo paboTy

Pedepar

Conepxxanue

Beenenue
1 AHanuTHuecKuil 0630p COBPEMEHHBIX almaparoB, IeJdb U 3afadyd paboThl
1.1 OG30p cOBpeMEHHBIX KOHCTPYKIIMU aIllapaToB
1.2 Lenb u 3a1a4n pabOTHI
2 Onucanue MpOeKTUPYEMOro anrapara
2.1 Ha3znavenue u 001acTh NpUMEHEHUS
2.2 TexHudeckas XapakTEpPUCTHKA
2.3 OnucaHue TEXHOIOTHYECKON CXEMBI
3 TexHOJIOrMYECKHI pacyeT anmnapara
4 TpeOGoBaHUs TEXHUKH OE30MACHOCTH MPU OOCITY>KUBAaHUM  armnapaTa (MalluHbl)

3aKkroueHue

JIureparypa

«Tumynsnotit aucmy) TOSICHUTEIFHOW 3allMCKH BKJIIOYAeT Ha3BaHUME MHMHHCTEPCTBA, BY3a,
Ka(eapsl, HarpaBiIeHUs, 0003HaUeHUE TOKYMEHTa, TEMbI pabOThI, TOPOA U TO/1 HAIMCAaHUS paOOTHI.
«3adanue na Kypcosyw padomyy» BBIAAECTCS PYKOBOAUTENEM paOOThl, I/le yKa3aHbl Ha3BaHHE

TEMBl M HUCXOJHBIE JaHHBIC, MEPEYeHb BOIPOCOB, MOMJISKAIIUX IMPOPAOOTKE B IOSICHUTEIBHOU
3aIluCKe, epeyeHb rpaduuecKoro MaTepuaia.
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«Pegpepam» conepxuT KpaTKOe ONKCAHHE MaTepHalioB, U3JI0KEHHBIX B padote. B pedepate
MPUBOJIATCS CBEICHHUS O KOJMWYECTBE CTPAHUI] MOSCHUTEIHHOW 3alUCKH, a Takke Ipaduyeckoit
YaCTH.

«Cooepitcanuey TpelnCTaBISET COOON CUCTEMAaTU3UPOBAHHBINA yKa3aTelb CTPYKTYPHBIX YacTeil
pPacyYeTHO-TIOSICHUTEIILHOM 3aITMCKU KYPCOBOM pabOThI M BKJIIOYAET BBEACHUE, NIEPEUCHD PA3/IEIOB U
MOJIpa3/iesioB, MMyHKTOB (€C/IM OHU MMEIOT HAaUuMEHOBAHUE), 3aKJIIOUEHHUE, JTUTepaTypy C yKazaHUEM
HOMEPOB CTPaHMI], C KOTOPBIX HAUMHAIOTCS 3TH YaCTU KypCOBOM paOOTHI.

Bo «Beedenuuy cnenyer KpaTko ONUCaTh CYHIIHOCTh W HA3HAYEHHE OCYHIECTBIISIEMOIO
TEXHOJIOTMYECKOI'0 IIPOLIECCa, €ro MECTO B MUIIEBOM TEXHOJIOTMH BKJIIOUYAsi OCHOBHBIE HallpaBJICHUS
TEXHUUYECKOTO Mporpecca B COOTBETCTBYIOIICH OTpaciau Mpou3BoACTBa. JlaTh kpaTKyro HHGOpMaIuio
0 MUIIEBOM LIEHHOCTH MPOAYKIMH, 00padaThIBacMON Ha MPOEKTUPYEMOM aIlapare.

1 Ananumuueckuii 0630p co8pemMeHHbIX Aannapanmos, ueib U 3a0auu padoomaol
1.1 0630p cospemeHHbIX KOHCMPYKWUU ARNAPAM OB
B mopapasznene mpUBOIWTCS ONMHCAHWE HECKOJIBKHX COBPEMEHHBIX KOHCTPYKIIMHA ammapaToB
OTEUYECTBEHHOT'O WJIM 3apy0eXHOro mnpousBojacTBa. [Ipu 3TOM BakHO 00paTUTh 0cO00OE BHHUMAaHHE
Ha UX OCHOBHBIC ITOKA3aTeIH JIJIsl ONIPEICTICHHS TOJIOXKHUTEIBHBIX CTOPOH U X HETOCTaTKOB.

1.2 Ilenw u 3a0auu Kypcoeoit pabomut
B mnonpaznene wu3znaraeTcss OCHOBHAs Ieb W 33Jayd KypcoBOW paboThl. Llenbio paboThI
SBIIIETCS. pacueT pPabOTOCIOCOOHOIrO armapara, KOTOPBI MOXET TPUMEHSTHCS B IHIICBOM
TexHoJoruu. OCHOBHBIMU 3aJjauaMHd JOJDKHBI OBITH BBITIOJHEHHE OCHOBHBIX ATamoB PaOOTHI s
JIOCTUKEHHS TTIOCTABJICHHOM LIEJIH.

2 Onucanue npoexmupyemozo annapama

2.1 Ha3nauenue u od1acmop npumeHeHus
B mnoppasgene derko QopMynupyercs IMOJHOE Ha3BaHHE IMPOEKTUPYEMOIO ammapara, ero
Ha3HA4YEHUE U KOHKpeTHast 00JacTh NPUMEHEHHUS.

2.2 Texnuueckasa xapaxkmepucmuka
B mnonpaznene mnpuBOASTCS OCHOBHBIE IOKa3aTeau o000pYyIOBaHUS (TPOM3BOAUTENBHOCTD,
TEXHUYECKHE MapaMeTpbl, MOIIHOCTh JIBUTATeNel, rabapuThl, Macca M JAp.) C yKa3aHUEM EIMHHUIL
U3MEPECHU.

2.3 Onucanue mexnono2uueckou cxemol

[TpuBoguTCcs ommcaHue pa3pabOTaHHOW TEXHOJOTHYECKOH CXEeMbl YCTAaHOBKH C yKa3aHUEM
MO3UIMK Ha depreke. Ha TEXHOIIOTMYECKOW CXeMe MPOCTABIISIFOTCS CTPEIKH, YKa3bIBAIOIIHE
HaIpaBIIEHUSI BCEX MOTOKOB U mapameTpoB. [loapoOHO m3naraercss MpUHIUI ACHCTBUS amnmapara co
CCBIJIKaMH Ha YEPTEK.

[Tpu cocTaBieHUH JAHHOTO TMOApa3/ieia MOXKHO BKJIIOYATh B MOApa3/ie] PUCYHKH (Hampumep,
MPUHIMITAATBHYI0 CXeMy OOBEKTa M Jp.), a TAKXKE BOCIOJIB30BATHCSA MOJOOHBIMH OTMCAHUSIMH U3
yu4eOHUKOB, MACTIOPTOB U KAaTAJIOTOB Ha TEXHOJIOTHYeCKoe 000pyI0BaHue.

3 Texnonocuueckuii pacuem annapama
B pa3gene mpuBOIATCS — pacyeT  OCHOBHBIX pa3MepoB ammapaTa (JuaMeTpa, BBICOTHI,
NOBEPXHOCTU TeIionepenadyn M T.4.). g IpoBedeHHMs TEXHOJIOIMUYECKOIro pacyera ammapara
HEOOXOIUMO MpeABapUTEIbHO HAWTH 1O CIpaBOYHUKAM  (U3UKO-XMUMHUYECKHE CBOICTBa
oOpabaTbIiBaeMbIX MaTepHanoB (TUIOTHOCTh, BSI3KOCTh M T.I.), COCTaBHTh ypaBHEHUS TEILJIOBOTO
OamaHca. 3aTeM Ha OCHOBE aHalM3a JIMTEPATypHBIX NOAHHBIX  BBIOMpAaeTCs METOJIMKa pacdera
pa3MepoB armapara.
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4 Tpebosanua mexnuku d6e3onacnocmu npu 00CAYHCUBAHUU annapama
B pasnene npuBoauTcs nepedeHb MEPONPUSATUN IS CO3/IaHUs O€30IMacHbIX YCIOBUM Tpyna,
COXpaHEHHUs 310pPOBbS U TPYIOCHOCOOHOCTH MEepCOHaa Npy 00CTyKMBAHUU arrapaTa.

Pasnen «3aknrouenue» nomxeH coaepkaTb OCHOBHBIC Pe3yJIbTaThl MPO-ACTaHHONW PadOTHI, UX
COOTBETCTBHE 33/IaHHIO 110 KYpCOBOI1 padore.

«/lumepamypa» TPEICTABISICT MOAPOOHBIN MEpeUeHb WUCTOYHUKOB, HCIIOIH30BAHHBIX TPU
BBIMIOJTHEHUH KYPCOBOM pabOTHI.
«lIpunoscenue» MOXKET BKIIIOUATh YEPTEKU U PUCYHKH TEXHOJIOTMYECKOTO armapara u ap.

[TonpoOHOE M3TOKEHUE CTPYKTYPHI U COJICPKAHUS KYpPCOBOM pabOTHI, a TaK:Ke TPeOOBaHUS 110
opopmieHHI0O TpadUyYecKO YacTM ¥  PaCUETHO-TIOSICHUTENbHOM 3alHuCKH  MPHUBEACHBI B
COOTBETCTBYIOIINX METOIUYCCKUX YKa3aHUSX.

5. OueHouyHble MaTepuaibl 1JIsl TEKYLIEro U py0e:KHOr0 KOHTPOJISAA YCIIeBAeMOCTH
1 POMEKYTOYHOM aTTecTAlNU

KoHeuHbIMU pe3ynbTaTaMH OCBOCHHUS MPOTPaMMBI AUCUUIUIMHBI SIBISIOTCS C(OPMHUPOBAHHBIC
KOTHUTHUBHBIE JECKPUITOPBl <«3HATbY», «YMeTb», «BJAaJeThb)», pACIHUCaHHbIC 110 OTAEIbHBIM
KoMHeTeHIUsIM. POpMUPOBAHUE FTUX JAECKPUIITOPOB IMPOUCXOIUT B TEUEHHUE BCEX ITAIOB U3YyYEHUS
JUCLUIUIMHBI B PAMKaxX pa3jIMYHOIO BU/A 3aHATHHA U CaMOCTOSTEIbHON pabOThI.

B xozme u3ydeHMs] AMCUUIUIMHBI IPELyCMAaTPUBAIOTCS TeKYIIH W PYyOe:KHbIi KOHTPOJIb,
NPOMEKYTOYHASl ATTECTANMA

S5.10ueHo4YHbIe MAaTePHAJIbI VISl TEKYIEro KOHTPOJIS
Lenp Tekymiero KOHTPOJIA — OLEHKA pE3ylbTaTOB pabOThl B ceMecTpe U olecredeHue
CBOEBPEMEHHOM O0OpaTHOM CBs3M, AN KOPPEKUUU OOy4YeHMs, aKTHUBHU3ALMU CaMOCTOSTEIbHOU
paboTsl 00y4aroIerocs.
Texkymmii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUNBACT OIEHWBAHHUE XO0/1a OCBOCHUS JAUCITUTUIHHBI
U OCYILIECTBJISIETCS B BHJIE OTBETOB HAa TEOPETHUYECKHE BONPOCH! AMCLMIUIMHBI M BBIITOJHEHUS
pacyeTHbIX padOT Ha MPAKTUYECKUX 3aHATHUSX, BHITIOJHEHHS 1JAOOpaTOPHBIX padoT.

IIpakTnyeckune 3aHATHA
(konmponupyemvie komnemenyuu [1KC-3, [IKC-4)
Ha nmpakTudeckux 3aHATHSAX CTYAEHT JIOJKEH BBIIOJHATH pacueTHbIe padOThl M OTBEYaTh Ha
TEOpPETUYECKHE BOIPOCHI MO TeMaM U3 Tabnuusl 4.3, 32 YTO €My MaKCUMallbHO MOXET ObITh
HA4UCJIEHO 110 3 Gasia.

Ilpumepol 6onpocog no memam QUCUUNIUHbBL
(konmpoaupyemvie komnemenyuu [I1KC-3, [IKC-4)

Tema: «OcaxxaeHue»
OrtcranBanue noJ ACHCTBUEM I'PAaBUTAITMOHHOTO MOJISI.
Kunernka ocaxxiaeHus
OcaxeHnue moJ| 1elCTBUEM IIEHTPOOEIKHOM CHITBI
®dakTop pazaeneHus
OTCTONHUK MOTYHENPEPBHIBHOTO JIEUCTBHS C HAKJIOHHBIMU ITEPErOPOAKaAMU

el

Tema: «®uabTpoBaHne», «OOpaTHBIA 0CMOC U YJIbTPAPUILTPALIHS»
1.®unbprpoBanue. CriocoObl PUIETPOBAHUS.
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2.OunbTpOBaHKUE N0 ICHCTBUEM IIEHTPOOEKHOMN CHUJIBI.
3.DOunbTpoBaHKE MO JSHCTBUEM TI€penaaa T1aBICHUM.
4.00patHbIi 0CMOC, €r0 MPUMEHEHHE B TUIICBON TEXHOJIOTHH.
5.VnerpadunsTpaius, IpUMEHEHUE B TUIIIEBON TEXHOJIOTHH.

N SNAE D=

Al

Al

Pa3nesieHue ra3oBbIX HEOJHOPOIHBIX CHCTEM
I'paBUTalIMOHHAs OYMCTKA ra30B
OuncTka ra3oB NOJ A€WCTBUEM HHEPLIMOHHBIX CHJI
@UIbTPOBaHUE I'a30B YEPE3 IIOPUCTHIE IIEPETOPOIKU
Moxkpast ouncTka ra3oB
[TpuHIMI NeHCTBUS HACaJOYHOTO CKpyOOepa

Tema: «llceBrooxuxeHue»
OO01mas xapakTepuCcTHKa Mpoliecca MCeBA00KIKEHUS.
[IpenmyiiecTBa M HETOCTATKHU MPOLECCA IICEBIO0KUKEHHUS
[IpuHuun neicTBUs anmnapaTa HEIPEPbIBHOTO AEHCTBUSA C IICEBA00KIKEHHBIM CJI0EM
[IpuHIIMIT AEHCTBUS annapara ¢ HalpaBJICHHOW [UPKYISALHUEH
[IpuHuuMn neicTBUA KOHMUECKOTO anmnapara ¢ MCeBI00KKEHHBIM CII0EM

Tema: «IlepememuBanue»
ITneBMaTHueckoe NNepeMEIIMBaHne
LupKkyIsIMOHHOE TepEMELINBAHNE
Craruueckoe rnepeMeninBanmue
Mexanudeckoe nepeMeninBaHue B )KUAKON cpene
HepeMGHII/IBaHI/Ie IIJTaCTHYHBIX MaccC

Tema: «U3menbueHne»
M3MenpuyeHNE U €ro IPUMEHEHHUE B UILEBOM TEXHOJIOTUU
Knaccugukanus 3epHOBBIX MaTepHaioB
Knaccugukaius u3menpyaronux MaliH
IIpeccoBanue
['panynupoBanue u GopMOBaHHE.

Tema: «Tem1000MeHHbIC TPOLECCHD

1.JIBmxy1as cuia TerI000MEHHBIX MPOIECCOB
2.Tennonepenaya.

3. TennonpoBOTHOCTb.

4.HarpeBaHue B0J10i, TemI0Bo# OanaHc

5.HarpeBanue BO/SIHBIM HaCBHIIIEHHBIM MapoM. TerioBoi OanaHc.

el

i

Tema: «AGcopOuus»
Abcop6rus. [IpuHiunuanbHbIe cXeMbl a0copOLuu
Knaccudukamms abcopoepos.
Tapenbuateie abcopOepsl.
Hacanounsie abcopOepsl.
PacnbuinBaronue abcopOepsl

Tema: «Ileperonka u pekTuguKanus»
CnocoObI TeperoHKH.
[Teperonka c neduermanueii
®pakimoHHas MeperoHka
PexTudukanuoHHbIe KOJIOHHBI IEPUOAUYECKOTO IEHCTBUS
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5. PexTu¢ukanmonHbie KOJIOHHBI HENPEPHIBHOTO ACHCTBUS

Tema: «AxcopOouus»

XapakTepHasi 0COOEHHOCTB Ipoliecca aacopoun
XapakTeprcTHKa aIcOpOCHTOB

AncopOep ¢ HEMOIBUKHBIM CJI0eM aacopOeHTa
AgnicopOep ¢ MOJBIKHBIM CJI0EM aJcopOeHTa

Cxema YCTAaHOBKHU [JIA OYUCTKU BOIIHO-CHI/IpTOBOﬁ CMECH

Al

Tema: «Cymkay, «Kpucrajmimzanus»

Cymika. MeTronbl Cymiku.

KOHBEKTHBHBIE CYLINIKH

Kpucranmnuzanus. Ctaauu KpucTaan3anuu
MartepuanbHblii 6aaHC mpolecca KPUCTAIIU3AUY.
MeToibl KpUCTAIUTU3ALUN

el

5.1.2. Quenounvie mamepuanbl 014 cAMOCHOAMENbHOU padombvl odyuaiouiecocs
(npumepsl munoswix 3adau) (xoumponupyemvie komnemenyuu IIKC-3, [IKC-4)

Tema: «OcaxaeHne
1. OmpenenuTsh NPOU3BOIUTENBHOCTh MO CYCHEH3UU O0ECIEUUT OTCTOMHUK nuameTpoM D = 6m
npu x;=3,8mac.%, x,=15mac.%, ckopoctb ocaxiaeHus wactuil 0,2 M/94 U MJIOTHOCTh OCBETJICHHOM
KIIKoCTH p = 1050 Kr/nm.

2.0mnpenenuTs CKOPOCTh OCAXKACHHS YacTUIl W HEOOXOAUMYIO IUIOMAAh OTCTOWHUKA st
OCBETJICHUS IPU t=50°C BoaHOU cycnien3uu maccoit G=30000kr/4, ecau x;=6,7mac.%, x,=19mac.%,
SKBUBAJICHTHBIA JHAMETP MPOJOJTOBATHIX YACTHIL d,=30MKM, pq=16001<r/M3 U IUIOTHOCTH
OCBETIICHHOIT xHaKocTH P=1050KT/M".

3.0npenenuTh CHITy CONMPOTUBIICHUS CPEIbI U OCAXKICHUS TBEPIIOW YaCTHUIIHI SKBUBAJIICHTHBIM
mmamerpom d,=30MkM B Boze mpu Temmepatype t=60"C co ckopoctsio 0,0003Mm/c.

4.0mpenenuTh CKOpPOCTh OCaKIECHUS TBEPAbIX MIApOOOpa3HbIX yacTul auamerpoMm d=30MKM u
IJIOTHOCTBIO quISOOKF/M3 B BOJIE IPU t=30°C. Pacder BBITONHATE 110 ypaBHeHUt0 CTOKCA.

5.0mpenenuTh MpeAeNbHBIA pa3Mep YacTHUIl OKPYTIION (OpMBI, OCaXTAOIIUXCS B BOJE MU
t=30"C, eci1H IUIOTHOCTD YACTHI] pq=16501<r/M3 U CKOpOCTh ocaxaeHus ux 0,25 m/c.

6.0npeaenuTs CKOPOCTh OCAXIAEHUS MNPOAOAroBaThix yactuil macco 0,051 ¥ MIOTHOCTBIO
pq=24001<r/M3 B U3BECTKOBOM MOJIOKE INIOTHOCTBIO p=1 150Kr/M’ 1 BSIBKOCTBIO pn=0,012 ITac.

7.0npenenuTh MPOAOIKUTEIHPHOCTh OCXKICHUS 3€peH Kpaxmaina pasmepoMm d,=18MKkM B Boje
IIPU TEMIIEPATYpE t=15°C, ecim MIOTHOCTD BITAXKHBIX 3€peH Kpaxmaa pq=13001<r/M3 U BBICOTA CJIOSA
h=0,35M. Pexxum ocaxieHus JJaMHHAPHBIH.

8.0mpenenuTh MPOU3BOIUTEIHLHOCTh TapEIbUYaTOr0 Cermaparopa, paselisioniero MOJOKO MpH

t=30°C, ecim JTMaMeTp KHUPOBBIX IIAPUKOB d,=3MKM, YIJIOBasi CKOPOCTh BpalleHHus OapabaHa
®=500pan/c, uncno tapenok z=100, yroja HakKJIOHA TapETKH oc=650, Re=160MMm, R\=53 mMm u $=0,6.
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9.0mnpenennts MOImHOCTG N, pacXoayeMyro Ha MPEOI0JIEHNE TPEHUS B OIMOPHBIX MOALUIMITHUKAX
MOJIOYHOTO cemapaTopa, eciau Macca OapabaHa ¢ KuakocThio Gg=180kr, numamerp mIeHKH Baja
d=30mwm, gactora Bpauerns n=6000mus"'. OHOPHBIE TTOAINIHHKA MAPHKOBBIE.

10.0npenenuts  npousBoautenbHocTh  neHTpudyrn HOII mo BogHOM — KpaXMaibHOM
CYCII€H3UH, €CJIU TUAMETP CIMBHOTO HMuiauHApa 360mMM, aivHa cauBHOro muiauHapa 600mMm, yactora
BpaieHuss Oapabana n=1800MHH'1, IJIOTHOCTh YACTHUI[ BIJIAXKHOTO Kpaxmalia pq=12750KF/M3,
00bEeMHast 10JIs1 TBEP/IBIX YACTHIL B

cycrnien3uu ¢=14%, sxkBUBaJIeHTHBIN quameTp yactull dy=10MKM.

11.Haiitn BepxHuii mpeaen (T. €. HaMOONBIIMK JUAMETP YaCTHI]) MPUMEHUMOCTH (HOpPMYIIbI
CTOKCA K TBEP/IBIM YaCTHIIAM C IIOTHOCTBIO Py=2650Kr/M", ocakmarommmcs B Boe mpu t=20"C.

12.HaiiT CKOpPOCTh OCaXJEHHS B BOJIE YacTHUIl IapooOpa3Hor ¢opmbl guamerpoMm 0,9MM u
IUIOTHOCTBIO Py=2650kr/M°. Temmeparypa Boms t=20°C.

13.0npenenuts pazMep HAUOONBIIMX MIAPOOOPA3HBIX YACTHI], KOTOpPbIE OYAYT YHOCHTHCS
BOCXOJISIIIIM IIOTOKOM BOZBI, HAYIIAM CO cKopocThio 0,5M/c. IlmotHocTs wacTur pe=2710kr/M’, a
TeMIlepaTypa BOJbI t=10"C.

Tema: «DUIBLTPOBAHUE»
1.Onpenenuts naBiaeHue (UIBTPOBAHUS NpPU LEHTPUPYTUPOBAHUHU, €CIU BHYTPEHHHMM JUaMeTp
Oapabana D=1600mM, BbicoTa Oapabana H=600mMMm, Macca cycmen3uu B Oapabane m.=700kr,
gacToTa BpamieHns OapaGana n=900MHH ', IUIOTHOCTH cycrmeHsmH p=1490Kkr/M°, TOMIMHA CI1Os
cycneHzuu 6=150Mm.

2.0mpenenuTh MaKCHUMAallbHYIO BBICOTY TIOAbEMa CYCHEH3MH Yy CTEHOK Bpalllalolerocs
BEPTUKAJIIBHOTO HWJIMHJpa AuameTpoM D=500MM npu yacToTax BpauieHus n1=150MHH'1, n,=200MuH"
1, n3=250MI/IH'1 u n4=500MHH'1. [TocTpouts rpaduk 3aBUCUMOCTH BBICOTHI MTOAbEMa h OT 4acTOTHI
BpAaIlCHHUS.

3.Kak wu3meHutcs ¢aktop pasneneHus B (uiIbTpyromeid HeHTpudyre c auamerpoM OapabaHa

D=1400mmMm, ecniu yacToTa BpaleHUs: €ro U3MEHUTCS OT n1=420M1/1H'l o n2=900MHH'1.

4.0npenenuTh MOIIHOCTh, HEOOXOJAMMYIO ISl COOOIICHHMS KWHETUYECKOW DHEPTUU CYCIICH3UU
Maccoil m=650 kr, 3arpyxeHHoil B 6apabaH nentpudyru guamerpom D=1400mMm, ecau TonmuHa
ciost cycrensun 8=0,4M, 4acToTa BpameHus GapaGana n=960MHH ', IIPOXOIDKHTEIBHOCTh PasroHa
cycnensuu t.=72¢ u n=0,8.

5.0npenenuTh, KaKOM 9acTOTe BpAIIEHUS N OyIeT COOTBETCTBOBATH BBHICOTA MOIBEMA CYCHEH3UH
h=0,6Mm y cTeHOK Bpaaromerocs nuianHapa auamerpom D=800mm ?

6. 11 neHTpudyrH, BBIACIAIONICH MOJIOYHBIN caxap, OMPeNeNUTh MOIIHOCTh, HEOOXOAMMYIO Ha
coobmenue 6apabany ¢ aquamerpom D=1100MM © maccoii me=65Kr yriioBod ckopoctu. YacroTa
BpaleHus 6apabana

n=1520MuH"', a IPOIOIDKHTEIBHOCTS pa3roHa GapaGana T =55c¢.

7.01penenuTh MOITHOCTh, HEOOXOUMYIO Ha COOOIIEHNE KUHETUIECKOW SHEPTUU CYCIICH3UU MACCOU
m=300kr # IIOTHOCTEI0 p=1490Kr/M°, 3arpykeHHONl B GapabaH LEHTPH(YTH JHAMETPOM
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D=1000mmM, ecnu BbicoTa Oapabama H=400MM, uacToTa BpamieHms OapaGana n=920muH ',

MPOAOJKUTENIBHOCTh pa3rona cycnensuu 1=45¢ u n=0,8.

8.0mpenenuTh TOJNIIMHY KOJIBLIEBOTO cliosi yTdens B OapabaHe UEHTPUPYTH NEPUOAMYECKOTO
neicTBus, eciu guamerp Oapabanma D=1400mm, BwicoTa ero H=580mMm, wMmacca yrdens,
Haxosmerocst B 6apadbane m=630kr, maccoBas J0Ji1 KPUCTALIOB caxapa B yTdene X,=0,56, ux
IJIOTHOCTh  P;=15 80KI/M’ ¥ IIIOTHOCTB MEKKPHUCTAIBHOIO pacTBOpa pp=1400KF/M3.

9.0mpenenuTh BEIUMYMHY JaBJICHUS, CO3/1aBa€MOT0 ILIEHTPOOEKHONW CHUJION BO BpallaromeMcs
Oapabane neHTpudyru nuamerpom D=980mm, ecniu BhicoTa 6apabana H=480mm, yacTora BpalieHus
OapabaHa n=870mun". Macca CyCIICH3UH, Haxojsuierocs B Oapabane m =630kr, a IJIOTHOCTb
p=1490xr/m" .

10. Onpenenuts Maccy Oapabana 1eHTpUPYTH Ul pa3eieHus CycreH3uu auamerpom D=1200mwm,
eCIIM YacTOTa BpalleHHs Oapabana n=1528MuH "', IPONOIKUTEIBHOCTh PA3TOHA T,=72C, MOIIHOCTb,
HeoOXxoaumast 11 pasrona 6apadana N;=5,3kBr.

Tema: «Pa3nesieHue ra3oBbIX HEOTHOPOIHBIX CHCTEM))
1.OnpenennTh pacxo/l BOJbI HA MEHHBINA anmnapar U THAPABINYECKOE COMNPOTUBIICHUE PEIIETKH, €CIN
KOJIMUECTBO ynaBnuBaeMoi el G, = 3450 kr/cyt, otHomenue [I/W = 0,2, TonmuHa pemeTku 6 =5
MM, JUaMETp OTBEPCTHM pemieTku Ha Her dp=6mM, xuBoe cedeHue pemerku 20%, Temmeparypa
BO3/yXa t =30°C.

2.PaccunTaTh TpeNebHBIA pa3Mep YacTHIl, BHIAEIIEMBbIX U3 Bo3ayxa npu t =80°C B LUKIOHE 3a
Bpems T =0,6 ¢, ecru r1= 0,6M, 1= 0,8M, py = 1200 Kr/M 1 OKpY>KHasi CKOPOCTh BO3J/lyXa B IIUKIJIOHE
w=12m/c.

3.Paccuntarp BbICOTY M 00beM HMIMHIApUYeckoi yacTu nukiona HUMOra3 mis BeiieseHust 4acTuil
CyXOoro MOJIOKa W3 BO3[yXa, BBIXOJALIETO M3 pacHbUIMTENBbHOW cCymniaku. Pasmep wactun
dy=20MKM,uX TUIOTHOCTH Py = 980 KF/M3, 00beM BO3/yXa, MOCTYIMAIOMIIETO B IIUKJIOH, VB:1,5M3/C npu
TeMIlepatype t = 80°C. Buytpennuii tuamerp uukiiona D; = 740 MM, BHEIIHUI AuaMeTp TPpyObI Ais
BbIX0/a Bo3yxa D = 440 MM, OKpy’>KHasi CKOPOCTh MOTOKA B LIMKJIOHE W = 12 M/c.

4.0npenenuTs CTENEHb YIaBIMBaHUS YaCTULL caXxapHOU MbuK pazMepoM d,=32MKM U IIIOTHOCTBIO Py
= 1200 /™’ mpu t = 50°C U3 BO3MyXa, IPOXOJAIIEr0 CO CKOPOCTHIO W = 1,8 M/C depe3 perIeTKy ¢
orBepcTusAMH d,=6 MM.

5.0npenenuTs MacCOBOE CYTOYHOE KOJIUYECTBO CAXAPHOM MbLIHU, BBIIEIIEMOE B IECHHOM aIllapare u3
BO3/Iyxa 00beMoM V = 5 M’/c, ecin HauanbHAs KOHLIEHTpaIus caxapa B Bosayxe Cy = 0,02 kr/M> u
CTENEHb YIaBIMBAHUS MBLIH Ty = 0,95.

6.0npenenuTs BBICOTY MCXOJHOIO CJIOSI BOJBI HA pEIIEeTKE MEHHOro ammapara, €cid BbICOTa CIos
nensl Ha HeW H = 180 mm. Bo3znyx B xosnmnuectse 3 M/c npoxoauT uepes anmnapata (D = 1,2 m).

7.0npenenuTb THIPABIMYECKOE COINPOTHUBIECHUE OJHOIOJIOYHOrO II€HHOro amnmapata. JKusoe
ceyeHue mnoiku paBHO 20%; orBepcTuss Ha Hei auamerpoM d, = 6MM. CKOpocTh BO31yXa,
OTHECEHHasl K ITOJIHOMY CEYEHHIO arnmnapaTa w =2 m/c. BbicoTa HCXOIHOTO €l10s1 BOJIBI Ha perieTke h,
= 30 mm. Tommmna pemerku 60 = 5 mm. [Iporecc nporekaer npu t = 20°C. Cunamu MMOBEPXHOCTHOT'O
HaTsDKEHUS MpeHeOpeyb.

8. OmnpenenuTs NPOJOKUTENIBHOCTD BBIIACICHHUS YaCcTHUI] KYKypy3HOro Kpaxmaina pazmepom d, = 35
MKM H" pq = 1480 KI/M° B IIUKIIOHE H3 BO3JYIIHOIO MIOTOKA IIpH t =30°C, ecrn BHYTPCHHUH JUaMeETP
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mukioHa Dy =800 mm, BHemHMI nuamerp TpyObl /Ui BbIxoaa Bo3ayxa D; =380 mm, okpyxHas
CKOPOCTb IMOTOKA B IIUKJIOHE W = 12 m/C.

9.PaccunTarh IUKIOH JJIS BBIACICHHS YacTUI[ CyXOro Marepuaja M3 BO3JyXa, BBIXOMASIIETO H3
paCIbUTUTENFHON CYIIMIIKH, 110 CICAYIOIMIMM JaHHBIM: pacxoj Bo3ayxa G =3000 kr/4, remnepaTypa
Bo3ayxa t=80"C, KO3 pHIUIEHT THAPABINIECKOTO COPOTHBICHHS € =160.

10. OmpenenuTh rTUAPaBINYECKOE COMPOTUBIICHNUE IIEHHOTO anapaTa, €CId TOJIIMHA PEIIeTKH O
= 5 MM C KpyribIMH OTBepcTUsMH auameTrpoM dp = 6 MM, xuBoe cedyeHue pewerku 10%.
Temneparypa BOJIbI U BO3AyXa t = 30°C, BBICOTa HCXOHOTO CIIOS BOBI Ha pemietke hyg = 25Mmm.

11.PaccunTath npe/ieNbHbIA pa3Mep YacTHIl, BhIAEIIEMbIX 13 Bo3ayxa pu t =60°C B [HKIIOHE 32
Bpems T =0,8 ¢, eciu r1= 0,4 M, 1,= 0,9 M, py = 1200 Kr/M° 1 OKpY>KHasi CKOPOCTh BO3/lyXa B IIUKJIOHE
w =11 m/c.

12.0npenenuth pacxo/1 BOJbI Ha IEHHBIN anmnapar u THIpaBInYECKOe COPOTUBIICHUE PELLETKU U
CJIOSl TIEHBI HA HEM, eCJIM KOJIMUYECTBO yiaBnuBaeMoil nbut Gy = 3110 kr/cyT, oTHOIIEHHE

[T/W = 0,2, TonmuHa pemeTKk 8 = 5 MM, IMaMeTp OTBEPCTHI pemeTKy Ha Heil dg = 5 MM, KUBOe
ceuenue pemerkn 20%, Temmeparypa Bosayxa t = 20°C i BBICOTa HCXOXHOTO CIOS BOJBI HA PELICTKE
hy=30Mm.

13.0npenenuts cTeneHb YIaBIUBAHUS YACTHIl CAXapHOU MbUH pazMepoM d,=25MKM U TUIOTHOCTBIO
pq = 1490 kr/™’ ipu t = 40°C u3 BO31yxa, IPOXOISIIIEr0 CO CKOPOCTBI0 W = 1,6 M/C 4epes pemeTKy ¢
oTBepCTUsAMH do= 5 MM.

14.0Onpenenuts MacCOBOE CYyTOYHOE KOJTMYECTBO CaXapHOil MbUTH, BBIIEISIEMOE B IEHHOM arlnapare
13 BO3Tyxa 00beMoM V = 2 M°/c, eciTi HauambHas KOHIIGHTpaIus caxapa B Boayxe C,=0,012 kr/m’
U CTEIEHb yIaBJIMBaHUA IbUIK 1)y = 0,96.

15.0npenenuts BEICOTY HCXOJHOIO CJIOSI BOJBI HA PELIETKe IEHHOTO aIlapaTa, €CJId BbICOTa CIIOS
nensl Ha HeWl H = 150 mm. Bo3nyx B konuuectse 1 M/c npoxoauT uepes annapara (D = 0,9 m).

16.0npenenuTs TUAPABINYECKOE CONPOTHUBIEHHE OJHONOJIOYHOIO NEHHOro ammapara. JKuBoe
ceyeHue nonku paBHO 10%; orBepctust Ha Hel auamerpoM d, = 5 mMm. CkopocTh BO3ayXa,
OTHECEHHas K IIOJHOMY CeueHHIo anmapara w = 1 mM/c. BeicoTa ncxonHoro cinost BoJsl Ha pemeTke h,
= 35 mm. Tommmaa pemerku 6 = 5 mm. [Iporiecc mporekaer npu t = 40°C. Cumamu MOBEPXHOCTHOT'O
HaTSDKEHUS TpeHe0peyb.

17.0npenenuTh THAPABIMYECKOE COMTPOTHBIICHHE OaTapeHOro HUKIIOHA JUIS pa3/ieleHus CMecH
BO3/1yXa C My4YHOMU IBUIBIO IIPH t = 70°C n YCTaHOBUTH, B ONITUMANIBHBIX JIM YCIIOBUSAX OH paboTaeT,
€CIIM CKOPOCTh BO3YLTHOM CMECH B LIUKJIOHE W = 4 M/cC.

18.0npenenuts NpOAOHKUTEIBHOCTD BBIJEIECHUS YacTUL KyKypy3HOTo Kpaxmaia pazMepoM d, = 22
MKM " py = 1623 KI/M° B IAKIOHE 13 BO3YILIHOIO IIOTOKA IIpU t = 25°C, ecrn BHYTPEHHUH JUAMETP
nukiona Dy = 900 MM, BHemHUI quametp TpyObl A BeIxona Bo3ayxa D = 460 MM, okpyxHas
CKOpOCTB TIOTOKA B ITUKJIOHE W = 11 M/c.

19. Paccuurarhb OUKJIOH IS BBIACIICHHA YaCTUIl CyXOro Marcpuajia U3 BO3AyXad, BBIXOAAIICTO U3

PacCIbUIUTEILHOMN CYIIUIIKH, TI0 CISAYIOIINM JaHHBIM: pacxof Bozayxa G = 2000 kr/4, TemmepaTypa
Boszyxa t = 100°C, k03 HUIHEHT rHapaBIHIecKoro conpoTusieHns ( = 160.
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20. Onpenenuts pa3Mep HAMMEHBILIUX YaCTHUII, OCAXKIAIOIINXCS B TA30X0/I€ BHICOTOM 4 M B TEUEHHUE T

= 32 c. BsaskocTh raza p = 0,03'10'3 [Ta’c, mmotHocTh raza pr = 0,8 KF/M3, IJTIOTHOCTH YAaCTHI]
3

Py = 4000 kxr/m”.

Tema: «IlceBroo:KuKeHUE»
1.0OnpenenuTsh THIPABINIECKOE COMTPOTUBICHUE OXKMKCHHOTO CJI0s, €CJIH B HAYaJle OKUKCHHS &, =
0,48, BbIcoTa cios B Hauase oxikenus Hy,=0,3 M, nnamerp vactun d,= 0,6 MM U TUIOTHOCThH YacCTHIL
pPs=1200 Kr/M, TeMIieparypa Bo3ayxa t =90"C.

2.PaccunTarh CKOpOCTh Hayajaa yHOCA Vy 4acTHL auameTpoM d.= 0,8 MM B Bozayxe npu t = 100 oc,
€CITH TUTOTHOCTB 9acTHIl Py=1100 Kr/m’.

3.0npenenuTh3HaueHue Kpurepus Apxumena s rpanyi apoxoxeit d,= 4 mm u morHocteio p=1100
KI/M°, HAXOSIIUXCS B TICEBIOOKIKCHHOM COCTOSHHH B IIOTOKE BO3ayxa mpu t = 50°C.

4.0npenenuTh MOPO3HOCTh M BBICOTY OXHKEHHOTO cJosi, cocrosimiero u3 vactuil d,= 0,8 MM u
3

wiotHOocThI0 P=1100 kr/™M°, ecnu B Hauane oxmkeHus g; = 0,5, vy= 0,15 M/c u rugpaBnuyeckoe

conpoTuBiieHue cios Ap,=2000 I1a.

5.0npenenuTh CKOPOCTh Havajla OXKMKCHHS JJI YaCTUIl MOJIOYHOTO caxapa d,=1MM, Haxoasmuxcs B
noroke Bo3ayxa npu t = 80 °C. TlnotHoCTs YacThIl p, =1450 Kr/™’.

6.01npenenuTh BBICOTY OXKMKEHHOTO ciosi u3 yactull d,= 0,7 MM, eciid B HadaJie OKIKEHUS BBICOTA
ciost Hy= 0,6 M, uncno ncepnooxuxenus K=2,5. [lopo3nocts HEMmoaBUKHOTO ciiod &, =0,38, v4=0,16
Mm/c.

7.0mnpenenuTh MOPO3HOCTh M BBICOTY OXIDKEHHOTO CJios, cocrosimiero u3 vactuin d,=0,6 MM u
I0THOCTRIO Pp=1100 KF/M3, €clli B Havajne OxikeHus &; = 0,5, vy = 0,25M/c u rugpaBnudeckoe
conpotusiieHue ciost Ap,=2000 ITa.

8.PaccunTarh CKOPOCTh Hayaja yHoca Vy yacTtul auameTpoM d.= 0,5 MM B Bo3ayxe npu t = 80 oc,
€CIIM TUIOTHOCTB YacTHIL Py = 1100 Kr/™’.

9.0mpenenuTs BBICOTY OKMKEHHOTO ciiosi U3 yactul d,=0,5MM, eciau B Hadane OXKMKEHHUS BbICOTa
cnos Hy= 0,4m. uucno mnceBmpooxmkenuss K=2,0. [lopo3Hocth HemonBmkHOTO ciosi &; =0,38,
vy= 0,15 m/c.
Tema: «IlepememinBanue»

1.0mpenenuTh HEOOXOAUMOE JABJICHHUE BO3/AyXa M PACcXOJ €ro JUisi YMEPEHHOTO MHEBMAaTHYECKOTO
MepeMEIINBAaHUS )KUAKOCTH IUIOTHOCThIO 1200 KI/M> B anmapare auamerpom D = 1500 mwm, ecnu
BBICOTA CIIOS JKUAKOCTH B ammapare H = 1,2 m, onbiTHRIA Kodddunuent K = 0,4, naBnenue Hax
JKUJKOCTBIO B anmapare coctasisieT 760 MM pT. CT.

2.0mnpenenuTh K03(pPUIMEHT MOILIHOCTH JJIi HEMOJEJIbHOM JIonacTHOM Memanku quamerpom d=0,8
M, pacrmojoXeHHOH B ammapare auamerpom D= 1,4 m, npu H/D=1 u b=0,1 M. YacToTa BpamieHus

Memankd n = 80 MHH ', IJIOTHOCTb nepeMmemmBaeMont cmecu p= 1240 KI/M® W BSI3KOCTBIO n=0,04
ITac

3. OnpenenuTh MOITHOCTH JICSKTPOABUTATEINS JIONMACTHON MEIIaNKu AuaMeTpoM d=1 M u mmpuHO#
b=0,1Mm, ycTaHoBneHHOW B anmnapare auamerpoM D=1,4 M Ui nepemelnBaHus XUAKOCTU CIOEM
H=1,1 M, motHOCTBIO Py = 1050 KI/M> U BA3KOCTBIO Lx =0,024 Ila'c ¢ TBepabIMH YacTHUIIAMU
IUIOTHOCTBIO 4YacTul py = 1450 K/, coJepkaluxcsa B KosumdectBe ¢=14% 1O OTHOIIEHUIO KO
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BCeMy 0ObeMy cMecH. UacToTa BpamieHMs Memmanku n=120Mun'. AMNmapar ¢ MIepOXOBATEIMHU

BHYTPCHHUMH CTCHKaMH UMECT 3MCECBUK BJI0JIb BEPTUKAJIbHBIX CTCHOK U T'MJIB3Y IJIA TEPMOMETPA.

4. Paccuntarth MOIIHOCTb, TTOTPEOIAEMYIO JIOMACTHON MEIIAIKOW qumMeTpoM d=1 M, yCTaHOBJICHHOU
B annaparte auamerpom D=1,6 M ansa nepememmuBanus xuakoctu cinoeM H = 0,8 M, muioTHOCTBIO
px = 1000 KI/M> U BA3KOCTBIO Lk =0,024 ITa'c ¢ TBepabiMu yactuuamu auamerpom dq=0,002 m u
IUIOTHOCTBIO Py = 1500 Kr/M’, COIEpXKAIMXCA B KOTHYECTBE (p=32% IO OTHOLICHHIO KO BCEMY
00beMy cMecH.

5.Paccuntarh MOIMIHOCTB, TOTPeOIsieMyt0 TypOUHHON Memrankoi nuamerpom d =200 MM B pabounii
Mepro/ JUIsl IEpEMELIMBAHUSI CYCIIEH3UU TIIOTHOCTBIO p= 1100 KI/M’ U BA3KOCTBIO n=0,12 Ilac, ecnu
OKpYKHasi CKOPOCTb BpAIllCHUs MEIIATKA W=5 M/C.

6. Onpenenuth KO (PHUIMEHT MOIIIHOCTH JIJIsi HEMOJICIBHOM JIONACTHON Memanku auamerpom d=0,5
M, pacroJIOKeHHOU B ammapare auamerpoM D= 1,4 M, npu H/D=1 u b=0,2 m. YacToTa BpamiecHus

MEIATKd N = 72 MHH ', IIOTHOCTH IepeMeInBaeMoii cMec p= 1250 kr/m° u Bsi3kocTbio p=0,04
ITac

7.0npenenuTh  YacTOTy BpalleHUs JomacTedl Mmemainkud gumerpoMm d=1,2M, yCTaHOBJICHHOW B
anmapare nuametpoM D=1,6 M 115 mepeMenuBanus KUIKOCTH C TBEPABIMU YaCTUIIAMU JTUAMETPOM
d.,=0,002 M ¥ IIOTHOCTBIO Py = 1500 Kr/M’, COIEP)KAIKXCS B KOIMIECTBE ¢=32% I10 OTHOLICHHIO KO
BceMy 00beMy cMmecH. [11oTHOCTD xuaKocTh py = 1000 KI/M.

8. Omnpenenuth HEOOXOAUMOE JABJICHUE BO3/yXa M PAcXO €ro JUisi yMEPEHHOI0 MHEBMATHYECKOTO
NEPEMELINBAHUS KUAKOCTU INIOTHOCTBIO Py=1300 Kr/m° B anmnapare auamerpom D = 1200 mm, ecnu
BBICOTA cJos *kuaAkocTH B ammapare H = 1,4 m, onbitHbil ko duiment K = 0,4, naBneHue Hax
JKUAKOCTBIO B aliapaTre cocTaBiseT 735 MM pT. CT.

9. OmnpenenuTs 4acTOTy BpallleHUs JIOMACTHOM Memanku guamerpoMm d=1,0 M, ycTaHOBJIIEHHOH B
annapare nuamerpoM D = 1,5M nns nmepememmMBaHMs XUAKOCTH C TBEPABIMU YacTHIIAMH, €CIIH
IIJIOTHOCTD JKUAKOCTH pm:1100KF/M3. MaccoBoe cozepkanue TBepAod (as3bl B KUIAKOCTH X,=18%,
SKBHUBAJICHTHBIN AMAMETP TBEPABIX YacTUL] dy=3MM, IIJIOTHOCTb pq=1500Kr/M3.

10. Onpenenuth KO3(GGHUIMEHT MOIIHOCTH JOMACTHOM Memanku auaMmerpoMm d=1,0 M U MUPHUHOM
b=0,1Mm, ycTaHoBneHHOW B ammapare auamerpoM D=1,5 M Ui nepemMemnBaHus *KUAKOCTU CIOEM
H=1,2 M, nnotHOCTBIO Py = 1100 KI/M° ¥ BSI3KOCTBIO i =0,024 Ilac ¢ TBepabIMU YaCTULIAMH
IUIOTHOCTBIO YacTUll py = 1500 kr/m’. Yacrora BpallleHHs] MeIIanku n=98MuH'. Ammapar ¢
[I€pOXOBAaThIMU BHYTPEHHUMHU CTEHKAMU UMEET 3MEEBHK BJIOJIb BEPTUKAIbHBIX CTEHOK M TUJIb3Y JJIS
TEPMOMETPA.

11.C kakoii yacToToi OyAeT Bpamarbcs MoJiebHas poneiviepHas Memanka auamerpom d = 300 mm
[P MEPEMEIIMBAHNM CYCIEH3MHM IUIOTHOCTBIO p=1250 KO/M°, eciu norpebisgeMas MelaiKou
MOIIHOCTB B pabounii nepuox Ny,=7 kBt u Re,=8007?

12.0npenenuts HEOOXOIMMOE JaBJICHHUE BO3IyXa U pacXoj €ro sl YMEPEHHOTO THEBMAaTHYECKOTO
NepeMENINBaHUS )KUIKOCTH INIOTHOCTHIO 1200 Kr/M B anmnapare nuamerpom D = 1400 mm, ecnu
BBICOTA CJT0s1 )KUAKOCTH B antmapare H = 1,2 m, onbitHbI k03 durment K = 0,4, naBnenue Haj
JKUJKOCTBIO B almapare cocTaBisieT 745 MM pT. CT.

20



13.C kakoil 4acTOTON AOJKHA BpallaThes INpolesuiepHas Mmemanka guamerpom d = 250 mm miid

3 .
HepeMeIMBaHMsl CYCIIEH3UH IIOTHOCTBIO p= 1200 KIr/M”, €clii MOLITHOCTb, TOTpedsieMas MeIIaIkon
B pabouwnii nepuon, Ny = 0,6 kBt u Re,, = 10000?

14.0npenennuth 4acToTy BpallleHUus NponeiyiepHod Memanku auamerpom d=0,3M B amnmapate
nrametpoM D=I1Mm mig nepemenmmBaHus MOJIOKA, €CJIU IIIOTHOCTD KUPOBBIX MApUKOB P =900 KI/M,
IJIOTHOCTh IUIa3Mbl  py=1034 KI/M°, IUIOTHOCT MOJIOKA py =1030 Kr/M® © MOBEPXHOCTHOE
HaTsDKEeHHe ero o = 0,043 [ix/m.

15.Pacuutarh MOIITHOCTB, MOTPEOIIIEMYI0 TYpOUHHON Memankoi auamerpom d =300 MM B pabouunit
nepuo JUlsl IepeMEIINBAHNS CYCIIEH3UH IIIOTHOCTBI0 p= 1200 KI/M® 1 BSI3KOCTBIO p=0,12 ITac, ecnu
OKpY’KHasi CKOPOCTb BpallleHUsl MEIIAIKu W=7 M/C.

16.0npenenuth K03 GHUIMEHT MOIIHOCTH JUIsl HEMOJICIBLHOM JIOMAacTHOM Memanku quamerpom d=0,7
M, pacrojOXeHHOH B ammapare nquamerpom D= 1,2 M, npu H/D=1 u b=0,1 m. YactoTa BpameHnus

-1 o 3
Memankid n = 60 MUH ', TUIOTHOCTH NepemennBaeMoit cmecu p= 1240 kr/m” u Bsizkocthio n=0,04
ITac

17.0npenenuth MOIIHOCTh AJIEKTPOABHUIATENS U YAaCTOTY BpAIIEHUS JIONACTEH MEIIAIKH AUMETPOM
d=1 M, ycraHoBieHHOH B amnmnapare nuamerpom D=1,5 M 111 nepemerinBanus kuIKocTH ciioem H=1
M, IJIOTHOCTBIO Py = 1100 KI/M> ¥ BA3KOCTBIO Lx =0,024 Tla'c ¢ TBepAbIMH YAaCTUIIAMHU THAMETPOM
d,=0,003 M u mwioTHOCTBIO p= 1500 Kr/M’, COMEPKALIUKCS B KOTHISCTBE 32% IO OTHOIICHHIO KO
BceMy 00beMy cMecu. AmmapaT C IIaJKMMUA BHYTPEHHUMU CTEHKaMU UMEET 3MEEBHK U THIIb3Y IS
TEPMOMETPA.

18.0npenenuTb MOIIHOCTH D3JEKTPOJABUTATENs W YacTOTy BpallleHHs JIOMACTHOM MENIAJIKH
quamerpom d=1,0 M u mupunoit b=0,1Mm, ycraHoBieHHON B amnmapaTte auamerpoM D =1,5M s
nepeMelmnBanus Kuakoctu cinoeM H = 1,2 M ¢ TBepabIMM YacTUIIaMH, €CIIU IUIOTHOCTD JKUIKOCTH
p.=1100kr/M” 1 Bs3KOCTH €€ Ly =0,024 ITa'c. MaccoBoe comepanue TBEpAOi (asbl B KHUAKOCTH
X,=18%, SKBUBaJICHTHBIA JUaMETpP TBEPAbIX YacTUll dy=3MM U IJIOTHOCTh quISOOKF/M3.

5.2. OueHo4Hble MaTepUAaJIbI VI Py0e:KHOTO KOHTPOJIS
PyGexxHbI KOHTPOJIb OCYHIECTBISETCA IO 0ojee WM MEHEE CaMOCTOSTENIBHBIM pa3/ienaM —
y4eOHBIM MOJAYNSIM Kypca M MPOBOJIUTCS MO OKOHYAHUU H3Yy4EHHUS MaTepuana MOAYNs B 3apaHee
YCTaHOBJICHHOE BpeMsi. PyOeHbII KOHTPOJIb MMPOBOIUTCS C IIEJIBIO OTIPEICTICHUSI KaueCTBa YCBOCHUS
MarepHaia yueOHOro MOAYJs B LIEJIOM.

B pamkax OambHO-pEHTHHTOBBIX MEPONPUATUN CTYIAEHT TPHXKIBI B CEMECTP MPOXOJIUT
pYOEXHBIE KOHTpOJIb B (opMe paldoT, KOTOpbIE BKIIOYAIOT KOJJIOKBUYM M TECTUPOBaHHE
(MMCbMEHHOE WJIM KOMIIBIOTEPHOE), Ha KOTOphIe OTBOAUTCS 12 0ayuioB Ha OJHY TOUKY pPYOEKHOTO
KOHTPOJISL.

5.2.1. Konmponwvunaa paboma
(konmponupyemwvle komnemenyuu [1KC-3, IIKC-4)

KonrponsHast pabora — pabora Hebonpmoro o0beMa, MpeAroarapias MpoBepKy 3HAHUN
3aJJaHHOTO K M3YYEHHUIO MaTeprasia ¥ HAaBBIKOB €ro MPaKTHYECKOTO NMpHMeHeHus. [IpoBomurcs Tpu
pa3a B TEUCHHE M3YyUEHHS AMCIMIUINHBI (CEMECTP) B 4achl ayAUTOpHON paboTel. He MeHee uem 3a 1
HEJIeNI0 /10 KOHTPOJBHOW pabOThI, MpPENnoAaBaTeNb OJDKEH ONpENeNUTh CTYACHTaM HCXOIHBIC

21



JaHHBIC JUISL TTOJITOTOBKM: HA3BaTh Pasfeibl (TEMbI, BOIPOCHI), IO KOTOPBIM OyIyT KOHTPOJBLHBIC
3alaHusA, TCOPECTUICCKUC HCTOYHUKHN (C TOYHBIM YKAa3aHUCM pa3acCJioB, TCM) JUIA MOATOTOBKH.

KonTponbHbIe pabOThI MOTYT COCTOSITh M3 OJJHOTO MJIM HECKOJIBKUX 33JaHUN TEOPETUYECKOTO
HJIN MIPAKTHUYCCKOr0 COACPIKaHHA. I[JII/ITGJIBHOCTB PCIICHNA KOHTPOJIbHBIX 3aI[aHPII>i COCTaBJIACT HC
6onee 90 MUHYT.

TunoBbie BApHAHTHI KOHTPOJIbHBIX PaldoT:
Bapuant 1

1. TermooOMeHHBIC TPOIIECCHI. BUIBI TETIIOHOCUTEINCH.

2. OnpenenuTh pacxoa TopsYeii BOJbI B TEIUIOOOMEHHUKE, HeoOXxoauMbli st HarpeBa 8000
KI/4 pacTBOpa caxapa OT TeMIIepaTypsbl 25°C 1o TEeMIIepaTyphl 75°C [P U3MEHEHUHU TEMIIEPATypPhI
ropsiieit BOJbI OT 93°C o 34°C. TerioBsie MOTEPHU B OKPYKAIOIIYIO CPEly NPUHITH PABHBIMH HYIIIO.
OO6orpeB 3aKpbITHIH. YIENbHYIO TEIUIOEMKOCTh BOJBI NpuHATH paBHou 4200 Jx/(xr’K), pactBopa
caxapa — 3,5 xJ[x/(xrK).

Bapuant 2
1. IBwKyimas cuiia TermI000MEHHBIX MPOIIECCOB.
2.0npenenuTh pacxoi HACBHIIICHHOTO BOJSHOTO Iapa IpH 3aKpbITOM O0OTpeBEe KUAKOCTH B
kommgectse 2000 kr/a ot Temmeparypst 22°C 10 Temmepatypsr 78°C. JlaBnenne napa cocrasiser 1,4
Oap. TennoBble NOTEPH B OKPY>KAIOLIYIO CPEAY IPUHSITH PABHBIMU HYIIIO.
VYaenpHYI0 TerioeMKocTh kuakoctu coctapisier 4200 JLx/(kr’K). Ilpum nmaBmenum 1,4 Oap
SHTAJIbIIUS HACBIILIEHHOTO TIapa i"=2690 kJK/KT, SHTAIBIINSA KOHICHCaTa i'=2690 kJK/KT.

Bapuanr 3
1. Temmonepenaya. TemmonpoBoaHOCTh. OCHOBHOM 3aKOH TEIJIONPOBOIHOCTH
2.0npenenuTh pacxoj] TPErolero (HachlEHHOI0) BOJSHOTO Mapa IpU OTKPHITOM 00OorpeBe
BOzbI B KosmuectBe 4000 kr/4 ot temmeparypst 24°C xo Temmeparyper 83°C. JlaBinenue mapa
cocraisieT 1,4 6ap. TemioBble MOTEPH B OKPYKAIOLIYIO CPEy IPUHATH PAaBHBIMHU HYIIIO.
VYaenbHyto TemnoeMkocTh Bozabl coctaBisier 4200 Jx/(krK). [lpu pmaBnenunm 1,4 Oap
SHTAJIbIIUA HACBILLIEHHOIO I1apa i"=2690 K J[K/KT.

Bapmuanr 4

1. KonBexTuBHBIN Tem1000MeH. OCHOBHOM 3aKOH TEIUIOOTa4uH

2.0npenenuTh pacxo]l ropsiueil BoJbl B TEIII000MEHHHKe, He0OXoauMbli it HarpeBa 5000 kr/4
pacTBopa caxapa ot Temmeparypsi 22°C 1o Temmeparypsi 82°C mpu H3MEHEHHH TEMIEpaTyphI
ropsiuei BOJbl OT 97°C 10 36°C. Temmossie IIOTEPU B OKPYXKAIOLYIO CPEAY NPUHATH PAaBHBIMU HYIIIO.
O6orpeB 3aKpbHITHIH.

VYenpHyl0 TeIIoeMKOCTh BOAbl NMpHuHATH paBHoW 4200 J[x/(xr’K), pactBopa caxapa — 3,5

kJx/(xr'K).

Bapmuanr 5§
1. MeTonbl HarpeBaHus B IUIIEBON TEXHOJIOTUU
2.0npenenuTh pacxoj HACBHIIIEHHOTO BOJSHOIO Iapa IpH 3aKpbITOM O0OTpeBe KUAKOCTU B
kosimgectBe 2800 Kr/4 OT TemMmeparypsl 18°C n0 TEMIIEPaTypbl 72°C. JlaBnenue napa cocrasiser 1,4
Oap. TennoBble MOTEPH B OKPYKAIOLIYIO CPEAY IPUHSTH PAaBHBIMU HYJIIO.
YaenbHyro TemnoeMkocTh xkuakoctu coctaBusieT 4200 Jx/(xr'’K). Ilpu maBmenuu 1,4 Gap
SHTAJIBIIUS HACBIILIEHHOTO TIapa i"=2690 kJ>K/KT, SHTAIBIIHAA KOHICHCAaTa i'=2690 KJIK/KT.

Bapuanrt 6
1. Knaccudukaius TeriooOMeHHOM annapaTypbl
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2.0npenenuTh pacxo]l TPEIONIEro (HaChIIEHHOT0) BOSHOTO Tapa MpH OTKPLITOM 000TrpeBe BOABI
B kKoimuecTtBe 3500 Kr/d4 oT TeMIiepaTypbl 21°C no TeMnepaTypbl 86°C . JlaBieHue rapa CoCTaBJIsIeT

1,4 Oap. TemioBble OTEPU B OKPYKAIOILYIO CPEly IPUHATH PAaBHBIMH HYIIIO.

VYaenpHyto TemmoeMkocTh Boabl coctaBisier 4200 JIx/(kr'’K). Ilpm nmaBmenun 1,4 Oap

SHTAJIBIHS HACHIICHHOTO mapa i '=2690 kJIK/KT.

TunoBbie BapUAaHTbI KOHTPOJIbHBIX 3ajia4:

3apanme 1. Ompenenuts KOIPGUIMEHT TEIUIONEpPEaadYd MEXIY CTEHKOM U HarpeBaeMoi
KHUJIKOCTBIO, €CIH JKUAKOCTh (crupT >TwioBblid 100 %) nBwxkercs mo TpyOe ¢ BHYTPEHHUM
TUaMETPOM d CO CKOPOCTBIO V M HAarpeBaeTcsl OT TeMIIEpaTyphl £, 10 TEMIEPATyphl f.. JBHkeHue

BBIHY)KJICHHOE. PacueT KOJIOHBI OCYIIECTBUTH B COOTBETCTBUH ¢ Tabmumei S.1.

Ta6mmma 5.1 — BapuaHThl HICXOIHBIX JaHHBIX JUISI pacyeTa

No BapuanTa d. mm v, M/c t, °C fe, °C
1 30 0,5 20 60
2 25 0,6 21 63
3 30 0,8 22 62
4 20 0,5 23 64
5 25 0,6 24 65
6 25 0,5 25 68
7 30 0,6 26 61
8 25 0,8 20 60
9 35 0,5 20 60
10 30 0,7 22 63

3apanme 2. OmpenenuTs IUaMeTp U BBICOTY TapeibyaTod PEKTU(PHUKAIMOHHON KOJOHHBI (IS
paszzieneHus CMECH JSTHIIOBBIM CHUpT — Boja), ecnu KoHueHtparus JIJIK B ucxomHoit cmecw,
JUCTHIUIATE M KyOOBOM OCTaTKE PaBHBI Xf, X4, X, , KOOQPULUUEHT U30bITKA (prermbl cocTaBisieT Ky,

KII/] xosoHs! 77,. PacueTr KOIOHBI OCYIIECTBUTH B COOTBETCTBUU C TaOIHIIeH 5.2

Tab6nuia 5.2 — BapuaHThl HCXOIHBIX JaHHBIX JJI pacdyeTa

No BapuanTa Xr,% MONb. X4, MOJIb. X,y , MOJIb. K,; T
1 40 70 5 3 0,5
2 45 71 6 2 0,6
3 42 73 7 3 0,5
4 38 74 6 2 0,6
5 46 65 5 2 0,5
6 39 67 7 4 0,5
7 41 68 6 5 0,6
8 43 69 7 3 0,7
9 44 76 5 2 0,5
10 46 68 5 3 0,6
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5.2.3 KonmokBuym
(koumpoaupyemoie komnemenyuu [IKC-3, IIKC-4)

B pamkax GayuibHO-pEHTHHTOBBIX MEPONPUATHI CTYACHT TPHXKABI B CEMECTP MPOXOIUT PYOEKHBIN
KOHTPOJb B (JOPME KOJUIOKBUYMA, Ha KOTOPbII oTBoIuTCs 6 GamuioB. Ha KoloOKBUyME CTYAEHT B
YCTHOW WMIM NHCbMEHHOH (hopMe OTBeyaeT Ha TPH BOIPOCAa M3 HUKEMPHUBEICHHOTO IEpEyHs.
[TonHbIN OTBET C y4€TOM JOMOJHUTEIBHBIX BOIIPOCOB OLIEHUBAETCS B 6 OaIOB, 3a KX bl BOIIPOC
MaKCHUMaJIbHO MOXeET ObITh HaYHCIICHO 2 Oaa.

© =

10.
11.
12.
13.
14.

15

A el

—_ O

TunoBble BONPOCHI HA KOJIJIOKBHYM
S cemecTp

Pybesrcnovtit konmponwvNol
OcHOBHBIE CBOMCTBA CHIPhS U MUIIEBBIX MPOTYKTOB.
Kiaccudukanusi OCHOBHBIX ITPOIIECCOB MUIIEBON TEXHOJIOTHH.
Kunernyeckue 3akOHOMEPHOCTH OCHOBHBIX MPOIIECCOB MUIIEBON TEXHOJIOTHH.
OCHOBHBIE THIIBI IPOIIECCOB U AIIapaToB.
Teopembl mo00us.
Kiaccudukanust HeOTHOPOIHBIX cUCTEM. METOIbI X pa3/IeICHHS.
Kuneruka ocaxxnenus. Buabl 1BH>KeHUS Tl B )KUIKOCTH.
OcaxieHue B rpaBUTAILIMIOHHOM I10J1€ (OTCTauBaHUE).
OcaxaeHue 1o JeHCTBUEM IEHTPOOCSIKHON CHJIBI.

. O0opynoBaHus sl OTCTAUBAHMS M OCAXKICHUSI.

Pybestcnutit konmponoNo2
OunpTpoBanue. Bunel punsrpoBanus. @unbTpoBaHue Mo ASHCTBHEM Iiepenajia
JIABJICHUS.
@unpTpoBaHKE MO JeHCTBUEM LIEHTPOOEKHOMN CHUIIBI.
@uiIbTPHI, UCHOJIB3yEMbIE ISl POLECCA PA3ACIICHHUS.
OunpTpyronme HeHTpUPyru.
JlaTb cpaBHUTENIbHYIO XapaKTEPUCTUKY QUIbTPYIOIIUM U OTCTOMHBIM HEHTpUDyTaM.
OOpatHbIif ocMOC U yabTpadUIIbTpaLus.
MemMmOpaHHbIe annaparsl.
CriocoObI OYHCTKU Ta30BBIX MOTOKOB OT B3BEIIEHHBIX YACTHII.
[{MKIOHBI.

. PUIBTPOBaHKE TA30B YEPE3 MOPUCTHIE IEPETOPOIIKH.
. Mokpast ounctka razoB. Ckpy006epsl.

Pybescnutit konmponvNe3
[TceBnooxmxenue. [IpumeHenne, npeMMyIIecTBa U HEAOCTATKH.
Tpu BO3MOXKHBIX COCTOSIHUSI CJIOSI TBEP/IBIX YaCTHUIl B 3aBUCUMOCTH OT
CKOPOCTH BOCXOJISLIETO MOTOKA.
Anmapartsl ¢ ICEBA00KIKECHHBIM CITOEM.

. O6mas xapakTepUCTHKA MPOIIECCOB CMEIIUBAHMUS.

. IlepememmBanue B )KUIKOH Cpeae.

. HepeMeLHI/IBaHI/IC IIJIACTUYHBIX MAaCC U CBIHy‘-II/IX MaTepI/IaJIOB.
. I3menwvuenune. Knaccudukarusi.

. OCHOBHBIG TUIIBI U3MCJIbYAaOIIINX MalllnuH.

. [IpeccoBanue. MammmuHsI 17151 00pabOTKH TaBICHHEM.
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16. I'panynupoBanue u opMoBaHue.
6 cemecTp

Pybesrcnviit konmpoapNel
TennooOMeHsbIe mporecchl. Buapl TermioHoCHTECH.
JIBroKyIasi cuiia TeII000OMEHHBIX ITPOIIECCOB.
Tennonepenayva. TemmonpoBogHOoCTh. OCHOBHOW 3aKOH TETUIONPOBOIHOCTH.
KounpekTupHbIl TermnoodMeH. OCHOBHOH 3aKOH TEIIOOTIAYH.
MeTopl HarpeBaHUsl B MUIICBO TEXHOJIOTHH.
TemooOMeHHas ammaparypa.
Bp160p KOHCTPYKIIMU U pacyeT TEIJI000MEHHHUKOB.
BreimapuBanue. CriocoObl BEITIAPUBAHHUS.

PN AR =

Pybesxcuvtit Konmpop/Ne2
Maccoobmennsble nporecchl. OcHOBBI Macconepeaaun. OCHOBHBIE 3aKOHBI.
MonexymnsipHasi 1 KOHBEKTUBHas TUPDy3HsL.
AOGcopOrus.
9. Koncrpykmuu abcopOepoB.
10. Tapenpuatbie abcopOephl.
11. Hacamounsie abcopOephl. XapaKTeprUCTUKA HACAJIOK.
12. PacnsinuBatomiie abcopoepsl. [loBepxHOCTHBIE U MIIEHOYHBIE a0COpOEpHI.
13. Ileperonka u pekTUpUKaLU.
14. CriocoObI EeperoHKH.
15. YerpoiicTBO peKTH(PHUKAITMOHHBIX KOJIOHH.

© =

Pybescnutit konmponoNe3
Ancop6rust. XapakTepucTHKa aIcCOPOEHTOB.
Ancopbepsl
OKCTpaKIMsl B CUCTEME JKUIKOCTh-KUIKOCTb.
MeTomp! (CXeMBbI) SKCTPAKIIUH B CUCTEME JKUKOCTh-)KHIKOCTb.
BeienaunBanue. AnnapaTsl A7 IPOBECHUS BbIIEIAUUBAHUS.
Cymika. MeTonibl CyHIKy.
Cymminku
Kpucramnmzanus. MeTtoasl KpUCTAIUIM3ALNH.
AmnmnapaTsl 17151 KpUCTAJUTU3ALIUH.

WX nhwh =

5.2.3 TunoBble TECTOBBIE 3aJaHUS 110 TUCHHUIJIUHE
(konmpoaupyemvie komnemenyuu [IKC-3, [IKC-4)

[Tonnslii mepedeHp TecToBBIX 3agaHui npencraBiieH B JOMC KBI'Y — OTkpbwITBI yHUBEpPCUTET
http://www.open kbsu.ru

B pamkax OayyIbHO-pEHTHHTOBBIX MEPONPUITHH CTYIEHT TPUXKABI B CEMECTP MPOXOIUT
TECTUPOBAHUE HA KOMIbIOTEpPE. B 3aBUCHMOCTH OT MpOLIEHTa NPABWIBHBIX OTBETOB KOMIIBIOTED
BhIcTaBigeT oT 0 10 6 OayUIoB.

3aoanue
JlonomaHuTe

Jnst maTEeHCU(UKAITIN TIPOIIECCOB Pa3/IeICHUS )KUIAKUX U Ta30BBIX HEOTHOPOIHBIX CHCTEM
OCXKICHHE OOBIYHO TIPOBOST MO JCHCTBUEM ... CHUJIBL
3aoanue

OTMmeThTE NpaBUIIbHBIN OTBET
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Lentpudyra HOI'II ... .
- 00J1a1aeT BEICOKOH MPOU3BOIUTEIBHOCTHIO
- UMEET HEBBICOKYIO IIPOM3BOIUTENLHOCTh
- HNPUMEHSIOT JUIS pa3ZeieHus TPyObIX CyCIeH3UN

- SABJIACTCA alIrapaToM NnNepuoagnvdeCKoro I[CIZCTBI/ISI

3aoanue

JlonosHuTe

[Ipomecc pazneneHus KUIKUX HEOJHOPOIHBIX CHCTEM IO ICHCTBUEM IIEHTPOOSHKHOM CHITBI
OCYIIECTBIISIIOT B ... .

3aoanue

OTMeTbTe NMPaBUIIbHBIN OTBET

[Tpu TaMUHAPHOM JBMKEHHH CKOPOCTD IIEHTPOOESIKHOTO OCAXICHUS YACTUIIBI OTIPEICIISICTCS U3
ypaBHeHus CTokca ... .

& (P~ prp)e’r
18145y

d,(p, — Pyp)
Pip

v=15,45

v = dzzg(px — Pcp)
18u

P’ (R, —R})

Ry +1x

v=0,5

3aoanue

CooTBeTCcTBHUE MCXKAY HAUMCHOBAaHUAMU 3JIEMCHTOB KOHCTPYKIIUU TUAPOLUKIIOHA U UX
IMOJIOKCHHUAMHA Ha CXEMax

KOHHUYCCKOEC THUIIC

ITeperopoaka

naTpyOok
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Pofemoens o F
:i e L VK T

Lycnenaus =3

O

Lidata e

Oolfemarnnar
:i e K T

Lyfcnenaus =3

Oofemarnnas
j e L K P T

3aoanue
Jlomonaute

OcBeriieHue U 060TaH_ICHI/IC CYCIICH31H, a TaKKC I(J'IaCCI/I(I)I/IKaL[I/ISI TBCPAbIX YAaCTHII 10 pasMepamM
MOXXHO OCYHICCTBUTE B ... .

3aoanue
JlonmoaHuTe

Paznensromnias cnocoOHOCTh EHTPUPYT XapaKTepUu3yeres ... ... .

3aoanue

OTMeThTe NPaBUIIBHBINA OTBET




D¢ deKkTUBHOCTD paziesieHus B M0JIe IIEHTPOOEKHBIX CHII IOBBIIIACTCSA IPU YBETHUCHHH ... ... .
- YacCTOTHI BpAlICHUA POTOPA
- JyaMeTpa poTopa
- BSI3KOCTU CYCIICH3UU

- IJIOTHOCTHU CYCIICH3UU

3aoanue

CooTBeTcTBHE MEX/1y HA3BaHUSMHU JIEMEHTOB KOHCTPYKIIMM HETIPEPHIBHOIEHCTBYIOIIEH OTCTONHON
TOPU30HTAJILHON EHTPU(YTU CO IIHEKOBOW BBITPY3KOH OCa/lka U UX MOJIOKEHUSIMH Ha cXeMax

[ITHekoBOE YyCTPOUCTBO
Kopnyc
Porop

3aoanue
OTMeThTE NPaBUIIBHBINA OTBET

O hekTUBHOCTD pa3siesieHus B 1oJIe IEHTPOOEKHBIX CHII TOBBIIIACTCS IPU YMEHBIICHUH ... .
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- JuaMeTpa poTopa
- YacTOTHI BPAIIEHUS POTOPA
- TEeMIIepaTyphl CyCIICH3UU

- IIJIOTHOCTHU CYCIICH3UH

3aoanue
Jomonaute

[Tpu maMuHApHOM ABMKEHHH CKOPOCTbH IIEHTPOOEIKHOTO OCAXKICHHUS YACTULIBI OTIPEIEISIETCS U3
ypaBHeHHs CTOKCA C YYETOM ... Pa3lEICHHUS.

3aoanue

OTMeThTE NMPaBUIILHBIN OTBET

[ ApOIMKIIOHBI TPUMEHSIOTCS TIPH KJ1acCHU(UKAIIMN TBEPABIX YACTHII IO pa3MepaM B mpeaenax ... .
- ot 5 no 150 Mmxm
- oT 5 10 150 MM
- ot 3 1o 10 Mm

- ot 1 10 5 MKkM

3aoanue
Jlomonxaute

Pazgenenue oueHb TOHKOJAUCIICPCHBIX Cy0H€H3I/II71 n BMYJ'ILCI/Iﬁ OCYHICCTBJIAOT B ... .

11. 3aoanue {{ 47 }} T3 Ne 47
JlomoaHuTe

I[J'IS[ OYUCTKHU CTOYHBIX BOJ IIOCJIE MOMKH IMMUIICBBIX arpe€raTtoB MPUMEHAIOT ... .

9. 3aoanue {{ 45 )} T3 Ne 45

OTMeThTE MPaBUIBHBIN OTBET

Pa3pnenenne oueHb TOHKOJIUCTIEPCHBIX CYCIIEH3HUI U AMYJIbCUI OCYIIECTBISIOT B ... .
- CBEpXLEHTpHUPyrax
- OTCTOMHUKAX
- CaMOPa3TPyKAIOIIUXCS Ceraparopax

- nertpudyrax HOI'TLI

3aoanue

CooTBeTCcTBHUE MCXKAY HAUMCHOBAHHUECM 3JICMCHTOB KOHCTPYKIIMU CBEPX LICHTpI/I(I)YFI/I U ux
IMOJIOKCHHUAMHA Ha CXEMax

Kopmyc
Tpyba
Porop
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3aoanue
OTMeTbhTe PaBUIIBHBIN OTBET
[Tponecc puiIbTPOBaHHSI OTHOCUTCS K ... IIPOLIECCaM
- THIPOMEXAHUYECKUM
- MEXaHUYECKUM
- TeINI00OMEHHBIM

- MaccoOOMEHHBIM

Buvinonnenue 3adanuii 6 mecmogoit ¢popme. 1IpoBoguTcs Tpu pa3a B TEUCHHE H3YYCHHS
JTUCIUTIIMHBI (CEeMeCTp) TecTHpoBaHWE (IMMMCbMEHHOE WM KommbioTepHoe). He menee yem 3a 1
HEJIENI0 10 TECTUPOBAHMUS, MPEnojaBareib JOJKEH ONPEAEIUTh CTYACHTAaM MCXOJHbIE JaHHBIE IS
HNOJArOTOBKHM K TECTHPOBAHHUIO: Ha3BaTh Pa3/eibl (TEMbI, BONPOCHI), IO KOTOPBIM OYyIyT 3alaHus B
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TECTOBOM (opMe, TEOPETUUYECKUE HCTOYHMKH (C TOUYHBIM YKa3aHHEM pas3JeioB, TeM) s
NOJATOTOBKHU.

IIpakTHYeckne 3aHATHA U KypcoBasi pabora
K kaxnoil Touke pyOeKHOrO KOHTPOJSI O MPUBEACHHBIM B Tabiuue mnojapasaena 4.4
MaKCHMaJIbHO MOXKET OBITh HAUMCIICHO 3 Oaa.
OrneHka xo0/a BBITIOJIHEHHUS KypcoBOM pabotsl (6 cemectp) Ha ODPO u Ha 4 kypce 3DO
OCYIIECTBIISICTCS TI0 BHIMOJTHEHHOMY CTYICHTOM (PAKTUIECKOMY MaTepHUay.

JlaGopaTopHble 3aHATHS
CTyeHT OJDKEH BBITIOJHUTH M 3aIIUTUTH JIA0OpaTOpHBIE PabOThl M3 TAOJHMIBI MOApa3/eiia
4.5 (5 cemectp), 32 YTO MAaKCUMAaJIBLHO MOXKET OBITH HAUUCIICHO 3 Oaa.

5.3 OueHouHble MaTepUHAJIbI A1 MPOMEKYTOUHOI aTTeCcTaAllMU
[IpoMexxyTouHasi aTrTecTanus MPOBOAMTCS B YCTHOW (hopme B BuAe 3adera (5 cemectp), B
nucbMeHHOU (hopMme B BUe dKk3ameHa (6 cemectp) Ha ODO. DK3aMEeHAIIMOHHBINA OWUJIET BKIIOYAET
JIBa TEOpPETHYECKUX Bompoca. Ha mpoMexxyTouHyro arTecTauio oTBoauTcs 10 30 0aios.

IIEPEYEHB BOIIPOCOB, BBIHOCHMbIX HA 3A4ET
(xkoumponupyemvie komnemenyuu I[IKC-3, IIKC-4)

1.OcHOBHBIE CBOMCTBA CHIPbS U MUIIEBBIX TPOJTYKTOB.

2.Kitaccugukanmsi OCHOBHBIX ITPOIIECCOB IMHIIEBOIN TEXHOJIOTHH.

3.Kunetnueckre 3aKkOHOMEPHOCTH OCHOBHBIX IPOLECCOB MUIIEBOI TEXHOJIOTUU.
[TpuHIMITBE aHATH3a TTPOLIECCOB U amapaToB. 3aKOHBI IEPEHOCA MACChl U DHEPTHUH.

4.001mue NPUHIUIBI pacueTa MalluH U anmnaparosB.

5.OCHOBHBIE THIIBI TPOLIECCOB U allapaToB.

6.Bunel mopenupoBanusa. OCHOBBI (U3HYECKOTO U MaTEMATHUYECKOI0 MOJIEIUPOBAHUS IIPOIIECCOB.

7. Tepus nomo6usi. Bunbl mogoous.

8Teopembl 000U

9 Kpurepuu nogoous

10.Knaccudukanust HEOTHOPOAHBIX CUCTEM. METOIbI UX pa3eicHUsI.

11.Kunetnka ocaxxnenus. Buabl qBUKEHUS TE B KUAKOCTH.

12.0caxaeHue B TpaBUTAIAOHHOM T10JI€ (OTCTAauBaHUE).

13.0OcaxxaeHue noj 1eHCTBUEM IIEHTPOOSKHOU CUITBI.

14.060pynoBaHust AJ1s1 OTCTAUBAHUS M OCAXKICHHUS.

15. ®unsTpoBanue. Buabl punbrpoBanus. PuinbTpoBaHHE MO JSHCTBUEM Mepenaaa JaBICHUS.

16.®unpTpOBaHME MO ACUCTBUEM IIEHTPOOCIKHOM CHIIHI.

17.®unbTpsl, UCNIOJIB3yEMbIE ISl POLIECCa Pa3ICICHHUS.

18.®unbTpyromue NeHTpU yTH.

19./1aTh CpaBHUTETBHYIO XapAKTEPUCTUKY (PUIBTPYIONIUM U OTCTOMHBIM IEHTpU(yTam.

20.006paTHBIii 0cMOC U YAbTpadUIbTPaLIKSL.

21.MeMOpaHHbI€ armnapaTsl.

22.Cr1oco0BI OYMCTKH Ia30BBIX IIOTOKOB OT B3BEIIEHHBIX YAaCTHIL.

23.11uKIJIOHBI.

24.dunbTpOBaHUE Ta30B YEPE3 MMOPUCTHIE IEPETOPOIKH.

25.Mokpas ouncTka razoB. CkpyoOephl.

26.27eKTpOOCaAKICHHUE.

27 IlceBnooxxukenue. [Ipumenenue, npeumyIiecTsa U HEAOCTATKU.

28.Tpu BO3MOXKHBIX COCTOSIHHSI CJIOSI TBEPABIX YACTHIL] B 3ABUCUMOCTH OT

CKOPOCTH BOCXOJISIIIIETO MOTOKA.

29.KpuBas 1ceBA00KUKEHUS.
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30.01H0pOAHOE U HEOAHOPOIHOE TICEBIO0KUKEHHE.

31.AnnapaThsl C ICEBIO0KUKEHHBIM CIIOEM.

32.00mas xapakTepUCTHUKA MPOILIECCOB CMEIITUBAHUSI.
33.IlepemeniuBanue B )KUJIAKOH Cpejie.

34.IlepemernBanue MIACTUYHBIX MACC U CHITYYUX MATEPUAJIOB.
35.U3menbuenue. Kiaccudukanms.

36.YcTpoiicTBO M paboTa OCHOBHBIX THIIOB U3MEIHYAIOIINX MAIITUH.
37.IlpeccoBanue. MammHbl st 00pabOTKH JTaBIICHUEM.
38.I'panynupoBanue u (opMOBaHUE.

IHHEPEYEHB BOIIPOCOB, BRIHOCHMbIX HA DK3AMEH
(konmpoaupyemvie komnemenyuu [IKC-3, [IKC-4)
1.OcHOBHBIE CBOICTBA CHIPHSI U MUIIEBBIX POJYKTOB.
2.Knaccugukaiysi OCHOBHBIX ITPOLIECCOB MUILEBOM TEXHOJIOTHH.
3.Kunernyeckre 3aKOHOMEPHOCTH OCHOBHBIX MPOIECCOB MUIIIEBOI TEXHOJIOTHH.
[TpuHIMIIBI aHATTM3a TPOLIECCOB U aNMapaToB. 3aKOHBI IEPEHOCA MAcChl U SHEPTUH.
4.001muMe NpUHIHUIBI pacueTa MalluH U anmnaparosB.
5.0cHOBHBIE THIIBI IPOIIECCOB U amMapaToB.
6.Buner mopenupoBanus. OCHOBBI (PU3HUYECKOTO i MATEMATHIECKOTO MOJISTHPOBAHUS TIPOIIECCOB.
7.Tepust nogo6ust. Bunbr momoowus.
8Teopembl TO100MSI.
9.Kputepuu nogodus
10.Knaccudukanust HEOTHOPOAHBIX CUCTEM. METOIbI UX pa3IeICHUSI.
11.Kuneruka ocaxxaenusi. Busbl IBHKEHUS Tel B )KUIKOCTH.
12.0caxaeHue B TpaBUTAIAOHHOM I10JI€ (OTCTAauBaHUE).
13.0OcaxxaeHue noj 1eHCTBUEM IIEHTPOOSKHOU CHUITBI.
14.060pynoBaHust A1 OTCTAUBAHUS U OCAXKICHHUS.
15. ®unsTpoBanue. Buasl punbrpoBanus. PunbTpoBaHUE MO ACHCTBHEM Iepenajia JaBlIeHUs.
16.@unpTpoBaHue MO AEUCTBUEM LIEHTPOOEKHON CUITBI.
17.®unbTpsl, HCNIOJIB3yEMbIE ISl POLIECCa Pa3CICHHUS.
18.®unbTpyromue HeHTpUdyTH.
19.1aTb cpaBHUTENBHYIO XapaKTEPUCTUKY (PHIBTPYIOIIUM U OTCTOMHBIM IIEHTpU(yTaM.
20.006paTHBIi 0cMOC U YAbTpadUIbTPaLIUSL.
21.MeMOpaHHbI€ armnaparsl.
22.C11oco0BI OYMCTKH Ia30BBIX IIOTOKOB OT B3BEIIEHHBIX YAaCTHIL.
23.1{uKJIOHBI.
24.dunbTpOBAaHUE TA30B YEPE3 MMOPUCTHIE IEPETOPOIKH.
25.Mokpas ouncTka ra3zoB. CkpyoOeph.
26.27€KTpOOCaAKICHHUE.
27 IlceBnooxmxkenue. [IpumMeHenne, npenMyIiecTBa U HEAOCTATKHU.
28.Tpu BO3MOKHBIX COCTOSIHUS CJIOS TBEP/ABIX YACTHUIL B 3aBUCUMOCTH OT
CKOPOCTH BOCXOJISIIIIETO MOTOKA.
29.KpuBas nceBA00KUKECHUS.
30.01H0pOAHOE U HEOAHOPOIHOE TICEB/IO0KUKEHNE.
31.AnmapaTsl ¢ IICEBIO0KHKEHHBIM CIIOEM.
32.0061mras xapakTepuCcTHUKa MPOLIECCOB CMEITUBAHUSI.
33.IlepemeniuBanue B )KUIKON Cpee.
34.IlepemernmBaHue MIACTUYHBIX MACC U CHITYYUX MATEPUATIOB.
35.U3menpuenne. Kiaccudukanms.
36.YcTpoiicTBO M paboTa OCHOBHBIX THIIOB U3MEIHYAIOIINX MAIIWH.
37.IlpeccoBanue. MammHbl 1y1st 00pabOTKH TaBIICHUEM.
38.I'panynupoBanue u GopMOBaHUE.
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39.TennmooOMeHbIe POIIECChl. BUABI TETIIOHOCUTENEH.

40./IBmxy1ias cuia TeII000MEHHBIX MPOIECCOB.

41.Tennonepenaya. TemtonpoBogHOCTh. OCHOBHOM 3aKOH TEIIONPOBOAHOCTH.
42 KoHBeKTUBHBINA Ter1oo0MeH. OCHOBHOM 3aKOH TEIUIOOTIAYH.

43.Ces3b k03¢ duIMeHTa Teronepeaadn ¢ kodhGuireHTaMu TerIo0TAauu.
44 Metoapl HarpeBaHUs B MUIIEBONM TEXHOJIOTHH.

45.TenmooOMeHHasl anmnaparypa.

46.Bp100p KOHCTPYKIIMH U pacyeT TeINI00OMEHHHUKOB.

47 BemapuBanue. CriocoObl BbITapUBaHUSI.

48.BplnapHble anmnaparsl.

49.Konaencarusi.

50.MaccooOMenHnbie iporiecchbl. OCHOBBI Maccorepeaun. OCHOBHBIE 3aKOHBI.
51.MonekynsipHasi 1 KOHBEKTUBHAs TUDDy3Hsl.

52.A6cop6mus. [IpuHIMIIHATIBEHBIC CXEMBI.

53.KoncTpykiuu abcopoepos.

52.TapenpuaTbie a0COpOEpHI.

54.Hacamo4unbie abcopOepbl. TpeboBaHUS K HUM. XapaKTEPUCTHKA HACAIOK.
55.PacnbuiuBatoniyie abcopoepsl. [loBepxHOCTHBIE U TIIEHOYHBIE a0COPOEPHI.
56.I1eperonka u peKTUPHUKAIIHSL.

57.Crioco0OblI IeperoHKH.

59.YcTpoiicTBO peKTH(PHUKAITMOHHBIX KOJIOHH.

60.AncopOrus. XapakTepucTrKa aJicopOCHTOB.

61.AncopOepsl, UX YCTPOMCTBO U MPUHIIUIT JEHCTBUS.
62.9KCTpaKIUs B CUCTEME KUIKOCTh-KUIKOCTb.
63.BrimenaunBanue. Anmaparsl 1)1 IPOBEJCHUS BHITIICIAYUBAHMS.
64.Cymka. MeTozbl CyIIKH.
65.YCcTpOMCTBO CYIIHIIOK.
66.Kpucranmnmzanuus. Meroasl KpucTaUIM3alUN.

6.MeToanyeckue MaTepuaJIbl, onpee/siomue Npoueaypbl OLeHMBAHUS 3HAHUH, yMEeHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJbHOCTH

6.1 Pe3yabTaThl 0cBOCHHS y4eOHOM TUCHHUILINHBI, MOJJIeKALIHE IPOBEPKe
Pe3yabTaThl 0CBOCHHS Y4eOHOM AMCUMILIMHBI, TOJJIesKalue IPOBEePKe

Nuaukarop OcHOBHBIE MOKA3aTeJIN Onenonbie
KOMITETeHITH Pe3yabTarsl 00yyeHus OIICHKH Pe3ybTATOR cpeacrsa
[IKC-3.1 3HaTh crIOCOOBI Knaccudukanns 0oCHOBHBIX
Crniocoben ONTUMHU3ALNH IIPOLIECCOB MUILEBOI KonnokBuymsl,
aHaAJIM3UPOBATh TEXHOJIOTHYECKOT 0 texHozioruu. [lepeuncnenue TECTHUPOBaHUE,
CBOMCTBa ChIpbs U | MpOIECCa U KAYECTBO TUAPOMEXAHUYECKUX 3a4eT, FK3aMeH
noy(haOpuKaToB, TOTOBOM MIPOYKIINU MPOIIECCOB.
BIISIONINE Ha [lepeuncienre MEXaHMYECKUX
ONTHMHU3ALINIO MIPOLIECCOB.
TEXHOJIOTHYECKOI 0 [lepeuncnenue Tena000MEHHbBIX
npotrecca u MIPOLIECCOB.
KauyeCTBO T'OTOBOM [epeuncnenre MaccOOOMEHHBIX
MPOIYKIIHH, MIPOLIECCOB
pecypcocOepexxeH! | YMeTh aHaIu3uPOBaTh OxapaxkTepu30BaTh OCHOBHBIE
€, 3(pQPEKTUBHOCTb | CBOMCTBA CHIPHS U nipouecchl. CriocoOsl
u HAJEKHOCTh | mony(hadpuKaToB, ONTUMU3ALNH TEXHOJIOTHUYECKUX
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MPOIIECCOB

BIMAKOIINEC HA

MPOIIECCOB B IEJIAX

IIPOM3BOJICTBA M | ONTUMU3ALUIO pecypcocbepexenus,
oOparieHus Ha | TEXHOJIOTMYECKOTO 3¢ (HEeKTUBHOCTH U HAJIC)KHOCTH
pBIHKE  TMILEBOM | Ipouecca IIPOLIECCOB NPOU3BO/ICTBA U
MPOIYKIIHH oOpallieHus1 Ha phIHKE MUIIEBOM
POIYKIUHU
Baagern: Pabora C OCHOBHOH U
HaBbIKaMU paboTbI C | JOIIOJIHUTEIBHON JINTEPATYPOH,
METOINYECKOM METOJUYECKUMH DPa3padoTKamH,
JUTEPATypoi, B TOM 4YHCIIE | HHTEpHET-pecypcaMu. Pabora co
co CIIPaBOYHOM U | CHPaBOYHMKAMHU U CTaHJApPTaMU
CTaHJapTaMM Ul aHaiusa | B nporecce BBITIOJTHEHUS
CBOICTB CBIPBS U | aHaJIM3a CBOMCTB CBIpp U
nory(habpuKaToB noy(habpruKaToB
[IKC-3.2 3HaTh: BrisBiienne o6mux Gopm u
Crniocoben OCHOBbI  NPUHIUIIOB | 3aKOHOMEPHOCTEN KomnokBuymsl,
OCYILIECTBISTh o0ecrnieueHrs MPOU3BOJCTBA | MPOU3BOJCTBA (M3TOTOBJICHHS) TECTHUPOBaHUE,
KOHTPOJIb (M3roTOBJIEHUSI) MMILEBOM | MUILEBOM MPOAYKLUH, 3a4eT, 9K3aMeH
(GYHKIIMOHUPOBAHU | MPOIYKIUH, COOTBETCTBYIOIIUE
s COOTBETCTBYIOLIUE TpeOOBaHUAM
TEXHOJIOTUYECKOTO | TpeOOBaHUSIM
o0OpyIOBaHUS B | YMeTh: oCcyecTBIATh | OnTUMaIbHBIC CTII0COOBI
MOPAIKE, KOHTPOJIb KOHTpOJIsI  (YHKIIMOHUPOBAHUS
obecrieunBaOmEeM | (GYHKIIHOHHPOBAHHS TEXHOJOTMYECKOI0
IIPOU3BOJICTBO TE€XHOJIOTHYECKOI O 000pyJI0BaHUS B MOPSAIKE
(M3roTOBIIEHUE) 000py/10BaHUs B NOPSJIKE
MHIIEBO Baanern: Bri6op OITUMAJIBHOT'O
IIpoOAYyKIINH, HaBbBIKAaMU BBIOOpA | TEXHOJIOTHYECKOTO
COOTBETCTBYIOIICH | ONTHMAJIBHOTO o0opy0BaHus,
TpeOOBaHUAM TEXHOJIOTHYECKOT O oOecrnieunBaroIeM
000pyI0BaHUs HPOM3BOJICTBO  (M3rOTOBJICHUE)
MALLEBON NPOAYKIIUH,
COOTBETCTBYIOIIEH
TpeOOBAHUSIM
[IKC-3.3 3HaTh: CIOCOOBI [Iepeuncienune OCHOB
Crniocoben TEXHOJIOTHYECKON o0ecrnieueHus cucteMm | KominokBuymsl,
OCYILECTBIATh PETYJINPOBKU 0€30MaCHOCTH U CUTHAJIU3allMi | TECTUPOBAHUE,
TEXHOJIOTHYECKHE | 000Opy/IOBaHUs, CHCTEM 3a4eT, 9K3aMeH
pEryJINPOBKU 0€30MacHOCTH U
o0opyIoBaHU, CUTHAJIU3AITUU
CUCTEM YMmern: UCMOJIb30BaTh | BrisgBnenue o0mux Gpopm u
0€30MacHOCTH U | 3HAHHS u MOHATHS | 3aKOHOMEPHOCTEM.
CUTHAJIM3aluH, IpoleccoB W ammapatoB | BeIOOp TeXHOIOTHUECKUX
KOHTPOJIbHO- MUIIEBBIX POU3BOJICTB rapaMmeTpoB 000pyIOBaHMUSL.
U3MEPUTEIIBHBIX OxapakTepn30BaTb OCHOBHbIE
npudopoB u MIPOLIECCHI.
aBTOMATHKH, Knaccudukanus
UCIOJIb3YEMBIX IS TEXHOJOTMYECKHX armapaToB
peanuzanuu MUIIEBOW TEXHOJIOTHH
TEXHOJIOTHYECKUX | BiiageThb: HaBBIKAMH Mertonuka pacyeTra OTACIbHBIX
orepanui Bri6opa 0o0opyoBaHus, | BUIOB 000PYIOBaHUS IS
IMpOn3BOACTBA U | ICHOJIb3yEMOTI'0 JUIA | peaTu3aniy TEXHOJIOTMYECKUX
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oOpareHus Ha | pealu3annuu orepanuil Mpou3BOACTBA U
pPBIHKE  MHILEBOM | TEXHOJIOIMYECKUX oOpalieHus Ha PhIHKE MHUIIEBOM
IIPOSYKIIMH olepanuil Mpou3BOACTBA IPOAYKIIHH
[IKC-4.1 3HaTh: OCHOBBI [Iepeunciienue OCHOBHBIX
Cnocoben COBPEMEHHBIX IIPOLIECCOB nuuieBor | Komnoksuymsl,
IIPOBOAUTD MH(POPMALMOHHBIX texnonmorun.  Knaccudukanus | TectupoBaHue,
MapKETUHTOBBIE TEXHOJIOTUH N1EPEIOBOT0 OCHOBHBIX IIPOLIECCOB IMUIICBOM | 3ayeT, dK3aMeH
UCCIIEIOBaHUS OTEYECTBEHHOI'O U TEXHOJIOTHH.
IIEPEI0BOrO 3apy0e’KHOI0 OIbITa B Pabora ¢ unTEepHET-pECypcamu,
OTEYECTBEHHOTO M | 00JACTHU TEXHOJIOTHH C OCHOBHOHU U JIOINOJHUTEIBHON
3apy0eKHOTrO JUTEPATYpOH, METOAUYECKUMU
ombiTa B 001acTH pa3paboTkaMu,  HOpMaTHBHAs
TEXHOJIOTUU auTepaTypa
[IPOU3BOACTBA YMerhb: OpUEHTHPOBATHCS U [IpuHIHATIBL paboTHI
MULIEBOU MMOHUMATh IIPUHLUIIBI | COBPEMEHHBIX
HPOIYKINH Ha | paboTHI COBPEMEHHBIX | HH(POPMAITMOHHBIX TEXHOJOTHMA
TEXHOJOTMYECKUX | MH(GOPMAIIMOHHBIX JUISL MapKETUHTOBBIX
JIMHUAAX TEXHOJIOTUH HACCIeJ0OBaHUN MepE0BOI0
OTEYECTBEHHOI'0 U 3apy0eXHOr0
ONbITa B 00JACTH TEXHOJIOTHUH
IIPOU3BOJCTBA IUILEBON
IPOAYKIIHUH Ha
TE€XHOJIOTMYECKUX JINHUAX
Baapers: CoBpemeHHbIE
HaBBIKAMU  HCIIOJIb30BaHUs | UH(QOPMAIIMOHHBIE TEXHOJIOTHU
COBPEMEHHBIX IS MapKETHUHTOBBIX
MH(POPMALMOHHBIX UCCIIEJOBAaHUM IIEPEOBOTO
TEXHOJIOTUI JUISl | OTEYECTBEHHOTO M 3apyOeKHOTO
MapKETHUHT OBBIX ONbITa B 00JACTH TEXHOJIOTUH
UCCIIEIOBaHUI TepesoBOro | MPOU3BOJICTBA MUIIEBON
OTEYECTBEHHOIO U | IPOAYKIIMH
3apyOeKHOTO  OIbITa B
obnacTtu TEXHOJIOTHH
MPOU3BOACTBA MUILEBOM
IIPOAYKIIMH
[IKC-4.2 3HaTh: [Iepeunciienrie OCHOBHBIX
Crniocoben TEXHOJIOTHYECKHE IIPOLIECCOB nuuieBor | KomnokBuymsl,
MO/IFOTAaBIIUBATh BO3MOXHOCTH M 00J1aCTH TEXHOJIOTHH. TECTHUPOBaHUE,
NPEUIOKEHUST 1O | 3P PEeKTUBHOTO O¢ddexkTuBHOE UCIONB30BAHMS | 3a4eT, IK3aMEH
MOBBILIECHUIO HCIOJIb30BAaHUS COBpPEMEHHBIX
3pHEKTUBHOCTH COBPEMEHHBIX UH(POPMAIIMOHHBIX TEXHOJOTUI
MPOM3BOJICTBA M | HHPOPMAIIMOHHBIX npu orpeeIeHUN
KOHKYPEHTOCIIOCO0 | TEXHOJIOTHi KOHKYPEHTOCIIOCOOHOCTH
HOCTH TPOJYKIUH, MPOJYKIIMK, HANpaBICHHbIX Ha
HAaIpaBJICHHBIX Ha paloOHaIbHOE UCIIOJIB30BAaHUE U
paroHaIbHOe COKpallleHHe PacX0/0B ChIPbs
UCIOJB30BAaHUE W | YMETh: [lepeuncnenne OCHOBHBIX
COKpalIcHHE HCIIOJIb30BATh MIPOLIECCOB MALICBOU
pacxomoB  ChIPbs, | COBpEMEHHBIC TEXHOJIOTHH.
MaTEepHaJIoB, nH(pOpMaLIOHHbIE Anroput™M aHaJIn3a
CHIDKEHHE TEXHOJIOTHH COBPEMEHHBIX
TPYAOEMKOCTH JUISI aHayM3a | ”HPOPMAIIMOHHBIX TEXHOJOTUU
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MIPOM3BOJICTBA
IPOJYKIIHH,
MOBBLIIICHHE
MIPOU3BOIUTEIIEHOC
TH Tpyna,
SKOHOMHOE
pacxoJioBaHue
HEPrOpEeCcypcoB B
OpraHu3aIyH,
BHEJIPECHUE
0€30TXOIHBIX u
MaJIOOTXOIHBIX
TEXHOJIOTHI
nepepaboTKu
CBIPbS

MPOU3BOJICTBA C  Y4ETOM
SKOHOMHOT'O PacXoJI0BaHUS

HEPropecypcoB B
OpraHM3aly, BHEAPEHUE
0€30TXOIHBIX u

MaJIOOTXO/IHBIX TEXHOJIOTUM
nepepaboTKU ChIpbs

c y4eTOM SKOHOMHOTO
pacxolI0OBaHUsI HHEPrOPECypCcoB
B OpraHu3allid, BHEJPEHUE
0€30TXO/HBIX U MaOOTXOIHBIX
TEXHOJIOTHI epepaboTKU ChIpbs

Baaners:

HaBBIKAMU BbIOOpA
3¢ (HEeKTHBHOCTH
MIPOU3BOJICTBA u
KOHKYPEHTOCIIOCOOHOCTH
MPOAYKIIUH,  MaTepHAJIOB,
CHHKCHUE  TPYHAOCMKOCTHU

IMpOU3BOACTBAa MPOAYKIHNH,
IIOBBIIICHUEC
MMPOU3BOJAUTCIIBHOCTU TPYyJda

Ornurcanne OCHOBHBIX
KHUHETUYECKHUX
3aKOHOMEPHOCTEHN.

3aKOH NEepeHOoca MacChl. 3aKOH
nepeHoca YHePTruu

BreisBienne o0mmx ¢opM u
3aKOHOMEPHOCTEH  IapaMeTpsl
3(PEKTUBHOCTH TPOU3BOJICTBA.
[Iepeuncienne
MPOU3BOJCTBEHHBIX IPOLIECCOB,
HaTpaBJICHHBIX Ha
palroHaIbHOE UCTIOIB30BAaHUE U
COKpaIlleHHE PACXOI0B CHIPbS U
MaTepuajoB

6.2 llIkana oueHUBaHUs IVIAHMPYEMBIX Pe3yJ1bTaTOB 00y4eHHs

6.2.1 Texymmii u py0e:KHbIii KOHTPOJIb
B pamMkax Teky1ero u pyoe:xHOro KOHTPOJIS 10 AUCLUIIMHE CTYACHT MOXkeT Habpathb 10 70
6amioB. Pacnpenenenue 6ajioB NpUBEAECHO B TaOJIHIIE.

[[Ixana oueHuBaHus
Cemectp
0-35 6annos 36-50 6amioB 51-60 6amnoB 61-70 OamoB

5,6 YactuuHoe ITonnoe niu | [TonHoe nnm [TonHoe 158105
TOCEIICHUE YACTUYHOE YaCTUYHOE YaCTHUYHOE
ayJIUTOPHBIX MOCEIICHUE MOCEIICHNE ITOCEIICHUE
3aHATUH. ayIUTOPHBIX ayJIMTOPHBIX ayJIUTOPHBIX
Heynosnersopurens | 3ansatuil. Hactuunoe | 3anaruil. [lonHoe 3aHATHUH. [Tonnoe
HOE BBINIOJIHEHHE | BBINIOJIHEHHE U | BBITIOJTHEHUE U BBITIOJIHEHUE u
1ab0paTOPHBIX U | 3ammTa 3aluTa 3ammTa
MPaKTUYECKUX 1ab0paTOPHBIX U | 1abOpaTOPHBIX U n1abopaToOpHBIX u
pabor. [Tmoxast | mpakTUYECKHX MPaKTUYECKHUX MPaKTUYECKHUX
MOJArOTOBKA K | pabor. pabor. pabor. Bricokue
OayIbHO- Y noBneTBOpUTENbHBI | XOpOIne ITOKa3aTeNn o
PENUTHUHTOBBIM € TMOKa3aTeau IO | TOKa3aTeu Mo KOJUIOKBUYMam u
MEpOIPUITHUSIM. KOJUIOKBUYMam U | KOJUIOKBUYMaM U TECTUPOBAHUSM.
Crynent HE | TECTHPOBAHUSIM. TECTUPOBAHUSM.
JIOTyCKaeTCst K
MIPOMEKYTOUHON
aTTeCTaIluU
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6.2.2 IlpoMe:xyTOUYHASI ATTECTAIUA
OueHka pe3ynbTaTOB OCBOCHUS Y4YEOHOM IUCHMIUIMHBI B 5 ceMecTpe MIpPOBOAMUTCA IO
CIEAYIOUIEH LIKaJe, IPUMEHIEMOMN Ha 3a4eTe:

Cemectp [Ixana oneHuBaHusd
He 3aureno 3auTeHo
(36-60 6amn0B) (61-100 6amnoB)
5 Crynent wumeet | CtyaeHt umeer 36-45 6ayIoB MO UTOTaM TEKYIIETO U pyOeKHOTO

36-60 OauIoB 1O
UTOraM

TEKYLIETro u
pyOeKHOTO
KOHTpOJIS, Ha
3a4ére HE
OTBETHUII Ha
TEOPETUYECKUI

BOIIPOC M HE
peL 3aaauy.

KOHTPOJIsI, Ha 3a4eTe Jal MOJIHBIN (YaCTUYHBIN) OTBET Ha
TEOPETUUECKUM BOIIPOC ¥ YACTUYHO (IIOJIHOCTHIO) PELIMII 3aauy.
Cryaent umeeT 46-60 6aJ1OB IO UTOraM TEKYIIIETO U pyOESKHOTO
KOHTPOJISI, Ha 3a4eTe JaJl MOJTHBIM OTBET HA OJIMH BOIIPOC WJIU PELIHII
3amauy.
Crynenty, umeromeMmy 61-70 0OauioB MO HWTOraM TEKYIIETO H
PYOEKHOTO KOHTPOJIS, BBICTABJISETCS OTMETKA «3a4TeHO» 0e3 caauu
3auéra.

OrneHka pe3ylbTaTOB OCBOEHUS y4yeOHOM NUCLUILIMHBI B 6 ceMecTpe MPOBOJUTCA IO HIKale,
HCIIOJIB3YEMOU HA DK3aMEHE:

Cemectp [IIxana oueHnBaHuUs
HeynosnerBopuren | Y10BJIE€TBOPUTEIHHO Xopo1o OTtnuyHo
BHO (61-80 6amnoB) (81-90 6annoB) (91-100 6amnoB)
(36-60 6anoB)
6 Crynent umeer 36- | Crynent mmeer 36- | Crynent umeer 51-60 | CtyneHT  umeer

60 OGamioB  moO
UTOTaM TEKYILIEro U
pyOexxHOTO
KOHTPOJIS, Ha
9K3aMeHe He Jall
MOJIHOTO OTBETA HH
Ha OJTUH BOIIPOC.
Crynent umeer 36-
45  OamioB 1O
UTOTaM TEKYIIETO U

pyOeKHOTO
KOHTPOJIS, Ha
DK3aMCHE Jan
TTOTHBIN OTBET
TOJIBKO Ha OJUH
BOIIPOC

50 0aJUIOB o
UTOTaM TEKYIIETO U

pyOexxHOTO
KOHTPOJIS, Ha
IK3aMeHe Jan

NOJHBIA  OTBET Ha
OIMH  BONPOC U
YaCTUYHO
(MOTHOCTBIO)
OTBETHJI HA BTOPOU.
Crynenr umeer 46-
60 0amioB o
UTOTaM TEKYILEro M

pyOexHOTO

KOHTPOJIS, Ha
IK3aMeHe Jan
MOJIHBI  OTBET Ha
OIMH BOIIPOC WJIU
YaCTUYHO OTBCTUII

Ha o0a Borpoca.
CTyleHT uMeeT 1o
HUTOTaM TCKYIICTO U
pyOeKHOTO
KOHTPOJIS

61-70

0aJI0B IO HTOTaM
TEKYIIETo 1
pyOeKHOTO
KOHTPOJIS, Ha
dK3aMeHEe Aai
MTOJIHEIN OTBET HA
OJIMH BOTIPOC H
YaCTUYHO
(TIOTHOCTBIO) OTBETUI
Ha BTOPOMU.

Crynent umeet 61 —
65 6amIoB IO UTOraM
TEKYIIETo U
pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEHE Jaji
MMOJTHBINA OTBET HA
OJIMH BOTIPOC H
YaCTHYHO OTBETHII Ha
BTOpOil. CTyIeHT
nmeet 66-70 6amioB
10 UTOTAaM TEKYILIETO
1 pyOeKHOTO
KOHTPOJIS, Ha

61-70 OammoB 1O
UTOTaM TEKYIIEro

" pyOexKHOTO
KOHTpOJI, Ha
JK3aMeHe Jan

MOJTHBI OTBET Ha
OH BOIIPOC |
YaCTUYHO
(IOJTHOCTBIO)
OTBETHII
BTOPOM.
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OaJIJIOB Ha SK3aMEHE | DK3aMEHE) Jajl
HE Jajl  IOJHOTO | ITOJIHBIM OTBET
OTBETA HM Ha OJMH | TOJLKO Ha OJUH
BOIIPOC. BOIIPOC.

Ha 3amuTe KypcoBoii paboThI CTYAEHT MOXxeT Habpath 30 6asioB.
JUJ1s OLIeHKHM 3alUThl KYPCOBBIX Pa0OT HCHOJIB3YETCs CICAYIONas CXeMa:

OOBeKT OLEeHKU Kpurepuu MakcumanbHbIi
6amn

Odopmnenue COOTBETCTBYET MOJHOCTHIO TPEOOBAHUSIM 10
paboThI COOTBETCTBYET YaCTHYHO TPEOOBAHUSAM 5

He cootBeTcTBYET TpeOOBaHUAM 0
Orenka Ha Bnaneer marepuanom 20
3aIIUTe YacTr4yHO BJIaJIe€T MAaTEPUATIOM 10

He Bnaneer marepuaiom 0

Ikana cooTBeTCTBUS PEHTHHIOBBIX OIIEHOK NATUOANIBLHBIM OLIEHKAM IJIS OlleHMBAHUS
KYPCOBO# padoThI

Pelitunrosas onenka (B Oamax) Onenka 1o nATudaIbHON IIKaJIe
91-100 «OTJINYHO»
81-90 «XOpOILLIO»
61-80 «YZAOBIETBOPUTEIILHO»
MeHee 61 «HEY/I0BJIETBOPUTEIHLHO

7 Y4eOHO-MeTOAHYEeCKOe o0ecTiedeHre M CMIIJIMHbI
7.1 OcHoBHasi JInTepaTypa

1. Tlpormeccsl u anmapaTsl TUIIEBBIX MPOU3BOACTB [ DJIEKTPOHHBIN pecypc]: yued. mocodue. /
Kyxos B.U. - HoBocubupck: U3a-so HI'TY, 2013. - 188 c. -
http://www.studentlibrary.ru/book/ISBN9785778224032.html

2. Tlpomeccel u anmapaTsl MUIIEBON TEXHOJIOTUU [ DnekTpoHHBIH pecypce| / Kaserkmii I'. J1.,
Kacesnenko B. I1.; - 3-e uzn., me-pepad. u gor. - M.: KonocC, 2013. — 591 c. (YueOHUKH 1
yue0. mocoOusi AJis CTYJI€HTOB BBICII. yuel. 3aBeACHUN).-
http://www.studentlibrary.ru/book/ISBN9785953204101.html

3. Kasenxuit I'. /1., Bacunse b.B. Ilponeccsl 1 anmaparsl NUIIEBBIX MPOU3BOJCTB. YUeOHUK

g By30B. — M.: Komoc, 1997. — 551c.

7.2 JlonoJIHUTeIbHAS JIUTEpPaTypa

4. Aunnmrerin B.I'.,, 3axapoe M.K., HocoB I'.A. Ilpomeccsl u ammapartbl XUMHYECKOH
texHosmoruu. OOmmit kypc: B 2 kHurax 5S-e¢ (91.) usganue. M3marenbctBo: "BuHOM.

JlabopaTtopus 3nanui" 2014. — 1758 c.

5. O6opynoBaHHe MUILEBLIX MPOU3BOJCTB [ DNEKTPOHHBIN pecypc]: yued. mocodue / B.A.
Cnecapuyk - Munck : PUITO, 2015. — 369 c. -
http://www.studentlibrary.ru/book/ISBN9789855034576.html

6. Ilpomecchl u anmapathl (OCHOBBI MEXAHUKH KUIKOCTH M Ta3a). [IpakTukym [ D1eKTpOHHBIN
pecypc]: yae6. mocobue / OctpukoB A.H., CmupHbix A.A., bonrosa U.H. - Boponex:
BI'YUT, 2018. — 231 c. - http://www.studentlibrary.ru/book/ISBN9785000323250.html



http://www.studentlibrary.ru/book/ISBN9785778224032.html
http://www.studentlibrary.ru/book/ISBN9785953204101.html
http://www.studentlibrary.ru/book/ISBN9785000323250.html

7. MamuHsl ¥ anmnapaThl THIIEBBIX Mpou3BoAcTB B 3 kH. KH. 1 / mox pen. B.A. ITan¢wunosa. —
M.: KomocC, 2009.— 610 c.

8. MamuHsl ¥ annapaTsl THIIEBBIX Mpou3BoAcTB B 3 kH. KH. 3 / mox pexn. B.A. INandwmiosa. —
M.: KomocC, 2009.— 551 c.

9. JlaGopaTopHBIi TPAKTHKYM MO TpOIeccaM W ammaparaM NHUIIeBbIX mpousBoiacTts. / /A.C.
I'un36ypr, C.M. I'pebentok, H.C. Muxeea u nip. — M.: Arponpomusaat, 1990. — 256¢.

10. PacueTs! 1 33724y 10 MpoLieccaM U ammaparaM MuieBbix mpou3Boacts./C. M. I'pebentok, H.
C. Muxeesa, 0. I1. I'paueB u ap. — M.: Arponpomusaat, 1987. — 304c.

11. bapanues B. U. COopHuk 3amay mo mporeccaMm M amnmaparaMm IHIIEBBIX MPOU3BOACTB. M.:
Arponpousnar, 1985. — 136¢.

7.3 llepuoguyeckue u3IaHus
1 Kypnan «IIumeBast npoOMBIIUIEHHOCTb)
2 XKypuan «Xn1e0onpoayKTh»
3 Kypnan «Konaurepckoe npou3BOICTBO»
4 XKypuan «Xneboneuenue Poccum»
5 Kypnan «Ilaptaep: Konaurep Xnedonéx»
6. XKypnan «XpaHeHnue u nepepaboTka CeJIbCKOX03HCTBEHHOTO ChIPhSI»

7.4 llepeyeHb 3JIEKTPOHHBIX HH(OPMANMOHHBIX 0a3 JaHHBIX

1  ®enepanbHas ciayxba 10  MHTEUIEKTyanbHOW  cobctBeHHOocTH  (Pocnatent)
http://www.rupto.ru.

2 ITarenTHsiii mouck B PO http://www.freepatent.ru.

3 OB/l PI'b - DnexkTpoHHbIE BepcHM TOJHBIX TEKCTOB AMCCEpTalMii U aBTOpedeparoB w3
donna Poccuiickoil rocynapctBeHHOM Oubaunoreku http://www.diss.rsl.ru

4 Hayunas snexkrponHas oubnuorexka (HOb POOU) http://elibrary.ru

5 ba3a mannbpix Science Index (PMHLI) http://elibrary.ru

6 ObC «Koncynbrant crynenta» hitp://www.studmedlib.ru; http://www.medcollegelib.ru

7 9BC «IPR book» http://iprbookshop.ru/

8 @epnepanbHOE AareHTCTBO IO TEXHUYECKOMY PETYJIMPOBAHMI0 U  METPOJIOTHU
https://www.gost.ru/portal/gost//home/standarts

9 DnexTpoHHas OMOINOTEKa HAYYHBIX MyOauKanuii. http://elibrary.ru

10 OtkpsIThIN yHUBEpcuTeT http://www.openkbsu.ru.

11 Hayunas 6u6nuorexka KBI'Y http://lib.kbsu.ru

12 CUC «KoHcynpTaHT mitoc» http://www.consultant.ru

13 CUC «I"apanT» http://www.garant.ru.

— HHTEpPHeT-pecypchl N0 AMCHUIITIUHE

1.®enepanbubliit noptan «Poccutickoe obpazoBanue» http://www.edu.ru/

2.®enepanbHoe xpanunuile «EanHas xomnekuus HUPPOBBIX 00pa30BaTeIbHBIX PECYPCOB)
http://school-collection.edu.ru/

3 O6pazoBarensHbie pecypchl UHTEepHEeTa:// elib. altstu.ru/ elib/int.htm

7.5 MeToauyeckue yKasaHHusl
1.XKemyxoBa M.M. Ilponeccsl u anmaparsl NUIIEBBIX MPOU3BOJACTB METOAMUYECKNE YKA3aHHUS
M0 OpraHu3aluu camoctostenbHoi padotel. Hanpumnk, KBI'Y 2010. — 19¢
2.KemyxoBa M.M. Ilponieccsl u anmnaparhl NUILEBBIX NPOU3BOACTB. MeTOINYECKUE yKa3aHUs
10 BBIMIOJIHEHUIO KypcoBoi paboTsl. s HampasneHuid nmoarotoBku 151000.62 «TexHomoruveckue

MamuHbl U obopynoBanue», 260100.62 «[IpoaykTel mNUTaHUS U3 PACTUTEIBHOTO CHIPHS».
Hanpuuk, KBI'Y 2013. -27 c.

Memoouueckue yKazanusa noO NPOBEOCHUIO PAIUYHBIX YUEOHBIX 3AHAMUIL U Opy2UM
8UOAM CAMOCMOAMENbHOU Padombl
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OCHOBHBIMU BUAAMU Yy4YeOHBIX 3aHATHH @pU U3YYECHUH Kypca SBISIFOTCA JIEKIHH,
NPaKTUYECKHE 3aHATUS M KOHTPOJIHMpYEMasi CaMOCTOsTeNIbHAst paboTa CTyJEHTOB C U3yYeHHEM UMHU
PEKOMEHIOBAaHHOM JINTEPATYPHI.

Jlekuus — TJ1aBHOE 3BEHO JWJAKTHUECKOro nukia oOyuenus. EE€ membp — ¢dopmupoBanue y
CTYyIEHTOB OPUEHTUPOBOYHOM OCHOBBI JUI1 IOCIEAYIOIIEr0 YCBOCHMS MaTepuajla METOA0M
caMOCTOATeNIbHOW paboThl. CopepikaHue JIEKIMU JODKHO OTBEYATh CIENYIOIUM JHIAKTHUYECKUM
TpeOOBAHUSIM:

- H3JI0)KEHHE MaTepuaia OT POCTOrO K CJI0KHOMY, OT H3BECTHOTO K HEU3BECTHOMY;

- JIOTUYHOCTD, YETKOCTh U ICHOCTb B U3JIO)KCHUN MaTEpUAIa;

- BO3MOXKHOCTh NPOOJEMHOTO H3JIOKEHUS, TUCKYCCHH, IHajiora C LENbI0 aKTUBU3ALUHU
JIEATEIbHOCTH CTYACHTOB;

- TECHasl CBSI3b TEOPETHUYECKUX MOJOKEHHW M BBIBOJOB C MPAKTUKOM W Oymymiell HaydHOMH
JIeATEIbHOCTBIO MArUCTPAHTOB.

IIpenonaBaTenp, YUTAOINN JaHHBINA JIEKIMOHHBIM KypC, JOJDKEH 3HATh CYLIECTBYIOIIHME B
NEAArorn4ecKod HayKe W MCIOJb3yeMble Ha INPAKTHKE BapUaHThl JEKUUN, MX JUIAKTHYECKHE
BO3MOYKHOCTH, a TAK)K€ UX METOJIMYECKOE MECTO B CTPYKTYpE Ipoliecca 00ydeHusl.

[IpakTuyeckue 3aHATHS CIY)XaT YIIyOJIEHHUIO M 3aKpEeIUIEHUIO 3HAHUM CTYJEHTOB,
MOJIyUEHHBIX UMHU B xoje Jekiuil. [IpoBoasTcss mpakTHUecKUe 3aHsITHUs 110 Y3JIOBBIM M HauOoliee
CIIOKHBIM TeMaM Yy4yeOHOH mnporpamMmbl. OHH MOTYT OBITh IIOCTPOEHBI KaK Ha Marepuaje OJHOMI
JIEKLUHU, TaK U Ha COAEpKaHUM OO30pHOM JIEKIMM, a TaKXKe M0 ONpeles€HHON Teme Oe3 uTeHus
[peBapUTENbHON JeKIuu. [71aBHas W ompenensmoomas OCOOEHHOCTh JII0OOro MPaKTHYECKOIo
3aHATUS — HAJM4YUE 3JEMEHTOB JMCKYCCHM, MPOOJIEMHOCTH, TUajiora MEeXIy IpernojaBaTelieM U
CTYJEHTaMH U CAMUMH CTYACHTAMHU.

KpomMe TOro, mnpakTudeckue 3aHATHS IO3BOJIAIOT PAa300paThCsi B CIOXKHBIX BOIPOCAX,
BO3HHUKAIOIIMX B IMPOLECCE CAMOCTOSTENbHOM paboThl, U cPOopMUPOBATH HEOOXOAMMbIE HABBIKH U
yMeHus. YKazaHHas (QopMa TpOBEIEHHs 3aHATUN pa3BUBACT OpATOPCKUE CHOCOOHOCTH,
COBEpUICHCTBYET HAaBBIKM BBICTYIUIEHHUA. SIBISSICH OJHUM M3 OCHOBHBIX BHUJIOB Y4YEOHBIX 3aHATHM,
IPAKTUKA MOABOJUT HUTOI CaMOCTOSITENIbHOM pabdoTe CTyAEHTOB Mo Kaxaod Tteme. [lpu stom
IIPAaKTUYECKHE 3aHATHSA JAKT II0JOKUTEIbHBIE pEe3yJbTaTbl TOJIBKO B TOM ClIy4ae, €ClIM UM
IpeIecTBYET JOCTaTOYHO 3 (PEeKTHUBHAS U TUIOAOTBOPHAs paboTa M0 CaMOCTOSATEIbHOMY U3yUEHUIO
PEKOMEHI0BAHHOW OCHOBHOM U JJOTIOJIHUTEIBHON JINTEPATYPBHI.

bazoBeiMu BuaaMu yuyeOHOM paboThl CTYIEHTOB SBISIOTCS ayAUTOpPHAst U CAaMOCTOSATENbHAS.
[Tpuyem, ayautopHoOi paboTe HA MPAKTHUECKUX 3aHATHIX, 0043aTeNbHO JOJDKHA IMPEAIIecTBOBAThH
camocTosiTeNlbHass paboTa cTyaeHTa. B 4YacTHOCTH, MOATOTOBKY K NPAKTUYECKUM 3aHATHAM IO
PEKOMEHIyeTCsl HauMHaTh 3a0JIarOBPEMEHHO M MPOBOAUTH B CIEAYIONIEH IOCIEeI0BAaTEIbHOCTH:
ySICHEHHE TEMbI 1 OCHOBHBIX BOIPOCOB, BBIHOCHUMBIX Ha 3aHSTHE; ONpe/IeJIeHHE MOPsiiKa MOATOTOBKHI
K CeMHHapy (KOTrJa M KaKylo JINTepaTypy U3y4HTh, Ha KaKhe BOMPOCHl 00paTUTh 0CO00€ BHUMAHMUE);
O3HAaKOMJICHHE C JuTepaTypoil, u e€ wusydeHue. llpu wusydeHuum nuTEpaTypbl HEOOXOIUMO
nepepaboTaTb MHPOPMaLKIO, TIyOOKO OCMBICIMB MpPOYUTAHHOE. B X0/e MOArOTOBKH K 3aHSTHIO
CTYJEHTBI MOTYT BBITIOJHUTH:

- KOHCIIEKTUPOBAaHUE NEPBOMCTOYHUKOB U JPYroi yueOHOM JUTepaTypsl;

- TpopaboTKy ydeOHOro MaTepuana (IO KOHCIEKTaM JIeKIUH y4yeOHOH W HaydyHOU

JUTEpaType) U NOArOTOBKY JOKJIAZ0B AJIs IPAaKTUUYECKUX 3aHATUH;

- MOMCK M 0030p Hay4HbIX MNyOJMKAUMHA U DIEKTPOHHBIX HCTOYHMKOB HH(pOpMalHNH,

MOJIrOTOBKY 3aKJIFOUEHHS 110 0030pY;
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- pellIeHuE 3a/1a4, YIpaKHECHHUI;

- paboTy ¢ TeCTaMHu M BOIPOCAMH JIJIsl CAMOIIPOBEPKHU;
nuT.Oo.

[Tpu MOATOTOBKE K OTBETY CTYACHT JIOJDKEH 00OpaTUTh BHUMAHUE HA CICAYIOIINE TPEOOBAHMS:
CBOOOHOE U3NIOKEHUE MaTepraa; apryMeHTUPOBAHHOCTh BCEX COACPIKAIINXCS B OTBETE BHIBOJIOB U
3aKJIIOUEHUH; KyIbTypy peud. BeicTynarommuii [opkKeH yMeTh OTCTauBaThb CBOU PE3yJbTaThl.
CtyneHThl JOKHBI ObITh TOTOBBI K BBICTYIUIEHUIO JOOPOBOJIBHO WIIM 110 BBI30BY MPENOJaBaTelis MO
BCEM BOIMPOCAM, pacCMaTpUBAEMbIM Ha 3aHATHUU.

B Xxome mnpakTHdeckoro 3aHATUS CTYACHTaM pPEKOMEHIYeTCs BHUMATENbHO CIylIaTh
BBICTYIIJICHUSA TOBapHLHeﬁ, ACIaTh IIpU HGO6XOIII/IMOCTI/I 3alIMCH, a TaKXC 3aMCyaTb JOMYIICHHBLIC B
pemiCHUAX CTYACHTOB HCTOYHOCTH, OLHI/I6KI/I U HUCIIPABJATH HUX. B KOHIC 3aHATUA NPCrogaBaTClib
moABOAWUT HUTOTH HU3YYCHHSA TCMBI, 00BABIISIET OLCHKH, IMOJYYCHHBIC CTYACHTaAMM, OAaC€T B Cly4dau
H€06XOIII/IMOCTI/I PEKOMEHAAIH 110 I[OHOJIHHTGJIBHOﬁ pa60Te Haa OTACIIbHBIMU BOIIPOCAMH TEMBIL.

Memoouueckue pekomenoayuu npu padoome HA0 KOHCHEKMOM 60 6PeMs NPOBEOeHUA JIeKUUU

B mporecce NEKIIMOHHBIX 3aHATUI 11€1€cO000pa3HO KOHCIEKTUPOBATh Y4EOHBIM MaTepua.
Jns 2TOro wucmosb3yroTcs oO0ImMe | yTBEPAMBIIMECS B NPAKTHKE TMpaBWiIa, U TMPUEMBI
KOHCIIEKTUPOBAHUS JICKIUH:

KoncnekTtupoBaHnue JeKIUN BEAETCA B CIIEHHAIBHO OTBEICHHOM U1l 3TOTO TE€TPad, KaxKIbIi
JUCT KOTOPOH JOHKEH HMMETh MOJis, Ha KOTOPBIX JENaroTCsi IMOMETKH W3 PEKOMEHJIOBAHHOMU
JUTEPATYPBI, TOTIOTHSIONINEC MaTepral MPOCTYIIAHHON JISKIIUU, a TAKXKE MO TICPKUBAIOIINE 0COOYIO
BAYKHOCTB T€X WJIM UHBIX TEOPETUUECKUX MOJOKEHUM.

[enecooOpa3Ho 3amuchiBaTh TEMYy W IUIAH JICKIIUHA, PEKOMEHIYEMYIO JINTEPATypy K TeMe.
3anucu pa3fenoB JIEKIMH JOKHBl MMETh 3arojiOBKM, MOJ3arojOBKH, KpacHble CTPOKH. [[is
BBIZICJICHUS] PA3/IEJIOB, BBIBOJIOB, OMpPEAEICHUM, OCHOBHBIX HJCH MOXXHO MCIIOJIB30BAaTh I[BETHHIE
KapaHaalm 1 GromMacTepsl.

HasBanHble B JIEKIIMHM CCHUIKH HA MEPBOUCTOYHUKH HAJO0 MOMETUTH Ha TOJSAX, YTOOBI MPH
CaMOCTOSITEJIbHOW padoTe HAMTH M BIUCATh UX. B KOHCIIEKTE IOCIIOBHO 3alTUCHIBAIOTCS OMIPEACIICHUS
MOHSTHA, KaTeropuii ¥ 3akoHOB. OcTalbHOE JO0KHO OBITh 3aMCaHO CBOUMHU CIIOBAMHU.

Kaxnomy cryneHTy HEoOXOauMO BBIPA0OTAaTh W HWCIIOJIB30BATH JOMYCTUMBIE COKpAIECHUS
HauboJee pacIpOCTPAaHEHHBIX TEPMUHOB U MTOHITHA.

Memoouueckue pekomenoayuu NO OP2AHUZAYUU CAMOCMOAMENLHOU PAdOmbl

CamocrosarenbHass pabora oOydaromuxcsi - C€Hoco0 aKTUBHOTO, IIEJI€HAINPaBICHHOTO
NPUOOPETEHUsI CTYIEHTOM HOBBIX JUIsl HErO 3HAHWM M yMEHHI 0e3 HermoCpeJCTBEHHOI'O y4acTHs B
3TOM mpoliecca npenojaBareneil. [loBbllIeHHe POIM caMOCTOSTENbHON PabOThl 00yUYaAIOLIMXCS TPU
MPOBEJICHUH PA3IUNYHbBIX BUJIOB YUEOHBIX 3aHITUN MPEINOJIaraer:

—  ONTHMH3ALMIO METOJOB OOyuYeHUs, BHEAPEHUE B y4eOHBINH MPOILECC HOBBIX TEXHOJIOTUN
00y4yeHHsl, TOBBIIIAIOIUX MPOU3BOJUTEIBHOCTh TpyJa MpernojaBaTessi, akTUBHOE HCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJOTUH, MO3BOJAIOIIMX OO0yJaronieMycss B YJI0OHOe s HEro Bpems
OCBanBaTh Y4eOHBIN MaTepua;

—  IIMPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJMKH MPOBEICHHS MPAKTUK WU HAYYHO-UCCIIETOBATEIbCKOMN
paboThl 00yUaIOMIKUXCsl, HTOCKOJIBKY UMEHHO 3TH BHJIbI y4eOHOM paboThl B MEPBYIO OYEPEdb FOTOBST
00y4aroIuXxcs K CaMOCTOATEIbHOMY BBIIIOJIHEHHIO TPOQECCUOHANIBHBIX 3aa4;

—  MOJEPHM3AIMI0 CUCTEMBI KypCOBOTO M JMUIJIOMHOIO MPOEKTUPOBAHMSI, KOTOpask JOJDKHA
MOBBIIIATH POJIb CTYJIEHTA B IOJ00pE MaTepuaia, MOUCKe MyTel peleHus 3a/1au.
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CamocrodrenbHas paboTa MPUBOAUT CTYACHTA K MMOJIYUYCHHIO HOBOTO 3HAHUS, YIIOPAJOUYCHHIO
U YIIIyOJIGHUIO HMEIOLUXCSl 3HaHWM, (OpPMHUPOBAHMIO Y HEro MNpodecCHOHATIbHBIX HABBIKOB U
ymenuid. CaMocTosTeIbHas padoTa BRIMOTHSICT P (PYHKIIHINA:

—  pa3BUBAIOLIYIO;

—  nH(pOPMAIMOHHO-00YUYaOIIYIO;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHUPYIOIIYIO;

—  BOCIIUTHIBAIOUIYIO;

—  HCCIIEZ0BATEIbCKYIO.

B pamkax Kypca BBIIIOJIHAIOTCS CIEAYIOLINE BUIbI CAMOCTOATEIbHOU PabOThI:

1. IIpopabotka yueGHOTO MaTepHaia (1o KOHCIEKTaM, Y4eOHOH U HAy4YHOH JIUTEpaType);

2. BroinonHeHne pa3HOYPOBHEBBIX 33/1a4 U 3a/IaHUI;

3. Pabota c Tectamu 1 Bopocamu JijIsl CaMOIIPOBEPKH;

4. BrlnonHEHUE UTOTOBOM KOHTPOJIBHOM pabOTHI.

CryneHTaM pEeKOMEHJYyeTCs C caMOro Hayajla OCBOEHHS Kypca paboTaTh C JIUTEpAaTypoull u
npeyiaraeMbIMU 33IaHUSIMH B (hOpMe MOATOTOBKH K OUEepPEAHOMY ayIAUTOpHOMY 3aHsATHIO. [Ipu aTOM
AKTyaTH3UPYIOTCS UMEIOIIMECs 3HAHMA, a TaKKe co3aercs 0as3a Uit yCBOGHHUS HOBOTO MaTepuana,
BO3HHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPHIE CTYACHT MOIYy4YaeT B AyAUTOPHH.

Heo0XxoauMo OTMETHTH, YTO HEKOTOpBIC 33aJaHMs JJISi CAMOCTOSTEIBHON paboTHI MO Kypcy
UMEIOT ompezeneHnyo cnenuduky. I[Ipu ocBoeHMHM Kypca CTYIEHT MOXET IOJIb30BaThCs
OuOIMoTEeKON By3a, KOTOpas B TOJTHOW Mepe oOecredeHa COOTBETCTBYIOIICH JIUTEPATypOi.
3HAUUTENbHYI0 MOMOULIb B IHOATOTOBKE K OYEPEIHOMY 3aHATUIO MOXXET OKa3aTb UMEIOLIUNCA B
yueOHO-METOINYECKOM KOMILIEKCE KPAaTKUi KOHCIIEKT JeKui. OH ke MOXKET UCIOJIb30BAThCA U IS
3aKperyieHUs] TOJY4eHHOro B ayautopuu wmatepuana. CamocTosdrenbHas padoTa CTYIEHTOB
MpeyCMOTPEHa Y4EOHBIM TJIAaHOM U BBIMONHSIETCS B 00s13aTEILHOM MOPSJIKE. 3adaHusl TPEIT0KEHBI
0 KaXJOW H3y4yaeMOM TeMe€ M MOI'yT TOTOBHTHCS WHAMBHIAyaJbHO wiu B rpymme. [lo
HEOOXO/IMMOCTH CTYJIEHT MOKET oOpalaTbcs 3a KOHCYJbTAllMed K IpernojaBaTesto. BelmonHeHHue
3a/laHuil KOHTPOJIUPYETCS U OLIEHUBAETCS IPEI0/1aBaATEIIEM.

JUI yCHEHOr0 CaMOCTOSITEIbHOTO U3yYEHUSI MaTepraia CeroiHsl UCIOJIb3YIOTCSl Pa3IMYHbIe
cpeacTBa OOydeHUs, Cpedu KOTOPHIX 0CO00€ MECTO 3aHMMAlT HH(MOPMAIMOHHBIE TEXHOJIOTHH
pPa3sHOro YPOBHSI M HAIPaBIEHHOCTH: JIEKTPOHHBbIE YUYEOHMKH M KYpPChI JIEKIMH, 0a3bl TECTOBBIX
3a7aHuil W 3a1a4. OJIEKTPOHHBIA y4YeOHMK MpelCTaBisieT coOOW MporpaMMHOE CpPEICTBO,
NO3BOJIAIOIIEE  TNPEACTaBUTh Ul  M3YYEHH  TEOPETHUECKHH  MaTepuall, OpraHu30BaTh
anpoOHpoOBaHUE, TPEHAXX U CAMOCTOSITEJIbHYIO TBOPYECKYIO paboTy, MOMOraroliee CTyAEHTaM H
IIPENOAABaTEN0 OLEHUTh YPOBEHb 3HAHUN B ONPEICIICHHON TEMAaTHKE, a TaKXKe CcojaepxKallee
HEOOXOUMYIO CIIPABOYHYIO MH(pOpMannio. DIEKTPOHHBIN yueOHUK MOYKET MHTErpupoBaTh B cele
BO3MOXXHOCTH Pa3JIMYHBIX ME€JarOrMYeCKUX MPOrpaMMHBIX CPEJICTB: OOYdYaloUIMX Iporpamm,
CIIPaBOYHHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX MTPOrpaMM.

Jis  yCHenmHoi OpraHu3aluy CaMOCTOSATENbHOW paboThl BCEe AaKTHBHEE IPHUMEHSIOTCS
pa3zHoOOpa3Hble 00pa3oBaTENIbHBIE pPecypchl B ceTH VIHTepHEeT: CUCTeMbl TECTUPOBAaHUS 10
pa3IMYHBIM 00J1aCTsAM, BUPTYaJbHBIE JEKIHH, Ja00paTOPHH, MPH 3TOM MOJIH30BATENIO JOCTATOUHO
UMETh KOMITBIOTEpP M MOJAKIIOUEeHHE K VIHTepHeTy NI TOro, 4yToOBl CBA3AThCS C MPEINOo/aBaTesieM,
pelaTh BBIYMCIUTENBHBIE 3alauyd W MOJdy4aTh 3HaHUA. Vcronb30BaHME CETEH YCHIMBAET pOJIb
CaMOCTOSITENIbHON paboThl CTyACHTa W TO3BOJIAET KapAMHAJIBHBIM 00pa3oM H3MEHUTh METOAMKY
IIPENoAaBaHMsL.

CTyneHT MOXEeT ModydaTh BCE 3aJlaHUsl U METOJAMYECKHUE YKa3aHMs 4yepe3 cepBep, UTO JaeT
€My BO3MOXHOCTh IPHUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXKHOCTH C HEOOXOAMMBIMU ISt
BBIMOJIHEHUS paboT Tpyao3arpaTtamu. CTyI€eHT UMEET BO3MOXKHOCTD BBINMOIHATH pabOTy JIoMa WM B
ayautopuu. bosbinoe BocnuraTensHOE M 00pa3oBaTeNbHOE 3HAYCHHUE B CAMOCTOSITETIHHOM Y4eOHOM
TpyZe CTyJI€HTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXKAAeT U MOAJEPKUBACT BHUMAHUE U
MHTEPEC, NOBBINIAET AKTUBHOCTh IAMATH M MBIIUIEHUS, IIO3BOJIIET CTYIEHTY CBOEBPEMEHHO
OOHapyXHUTh U YCTPAHUTH JOMYUICHHbIE OMIMOKH U HEIOCTATKH, OOBEKTHUBHO OMPEIEIUTh YPOBEHb
CBOMX 3HAHMM, MpaKkTHUYeCKUX yMeHui. Camoe JOCTYNHOE U MPOCTOE CPEJICTBO CAMOKOHTPOJS C
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NpUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI - 3TO psA TECTOB «on-liney,
KOTOpBIE MO3BOJIAIOT B PEXHUME PEATbHOrO BPEMEHHM ONPEACIUTh CBOW YpPOBEHb BIAJCHHUS
OPEIMETHBIM  MaTepUaloM, BBIIBUTH CBOM OHIMOKM M TOJYYUTh PEKOMEHAALUU IO
CaMOCOBEPILICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcio nuteparypy MOXHO pa3fenuTh Ha YYEOHHUKHM W y4eOHBIE MOCOOMS, OpPUTHHAJIHHBIC
Hay4yHble MOHOTpaHUUeCKHe UCTOYHUKH, Hay4YHbIEe MyONHUKaIlMU B MepHoauYecKkor nevyatu. M3 Hux
MO’KHO BBIIEJIUTH JUTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO), IOMOJHUTEIBHYIO U JINTEPATYpPY IS
yrayOJIeHHOTO U3YYEHHUS JUCIUILTUHBL.

W3yuenne MUCHUIUIMHBI CIEAyeT HaYMHATh C y4eOHUKA, IIOCKOJIBKY YU€OHHK — 3TO KHHTa, B
KOTOPOM HM3JI0KEHbI OCHOBBI HAYYHBIX 3HAHUNA MO OMPEJCIIEHHOMY MIpPEeIMETy B COOTBETCTBHH C
LENISIMU | 3aJIJa4aMi 00y4eHUs!, YCTaHOBJIEHHBIMHU IPOTPAMMOM.

[Tpu pabote ¢ nuTepaTypoit HEOOXOANUMO YUYUTHIBATH, YTO UMEIOTCS PA3IUYHbIC BUJIbI YTCHHUSI,
Y KaX/IbIi U3 HUX UCIOJB3YETCs Ha OMPEEeNIEHHBIX Taax OCBOSCHUS MaTepuaa.

IIpeosapumenbroe YTEHHUE HAIIPABJICHO Ha BBIABICHUE B TEKCTE€ HE3HAKOMBIX TEPMHHOB U
MOKCK MX 3HAUEHUsS B CIPABOYHOU JHUTepaType. B "acTHOCTH, mpH YTEHUM YKAa3aHHOW JHUTEpaTyphl
HE00X0IUMO OAPOOHEHIIINM 00pa30M aHAIM3UPOBATh ITOHSATHS.

Ck603HOe umeHue TIpeNIoNaraeT MPOUYTEHHE MaTepuaia OoT Hadaia A0 koHua. CkBo3HOE
YTEHUE JINTEPaTypbl M3 TMPUBEACHHOTO CHHUCKAa JAaeT BO3MOXKHOCTH CTYACHTY C(HOPMHUPOBATH CBOJ
OCHOBHBIX MOHSTHI U3 NU3y4aeMOl 00J1acT U CBOOOIHO BJIAJIETh UMH.

Buvibopounoe — HA000pPOT, UMEET 1IEJIbIO TTOUCK U OTOOp MaTepuana. B pamkax maHHOTO Kypca
BBIOOPOYHOE UTEHHE, KaK CIOCOO OCBOEHHUS COJEp)KaHUS Kypca, JOKHO HCIOJIB30BAThCS MPH
MOJAMOTOBKE K MPAKTUYECKUM 3aHSATHUSM 110 COOTBETCTBYIOLUM pa3JieaM.

Ananumuyeckoe uymeHue — OTO KPUTUYECKUH pa3dop TEKCcTa C MOCIEAYIOIUM €ro
KOHCIIeKTUpOoBaHHeM. OCBOEHUE yKa3aHHBIX MOHATUH OyaeT Haubosiee 3pPEKTUBHBIM B TOM CIIydae,
€CJIM MPH YTEHUH TEKCTOB CTYIEHT OyaeT 3ajaBaTh K 3THUM TEKCTaM BOIpPOCHL. YacTe U3 3THX
BonpocoB chopmynupoBaHa B @POC B mepeyHe BOMpocoB ais cobeceroBaHus. [lepeueHb 3THX
BOIPOCOB OIPaHUYEH, TO3TOMY BaXKHO HE TOJIBKO COJEP’KaHUE BOIIPOCOB, HO CaM IPUHLIUIT OCBOECHUS
JUTEPATYPHI C ITOMOIIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco uTeHUs SBISETCS TIIYOOKOE M BCECTOPOHHEE IMOHUMaHHE Y4eOHOM
uHpopmanuu. ECTb HECKOIBKO MPHEMOB M3Y4aOLIEr0 YTCHHUS:

1. UreHne mo anropuTMy IMpennosaraer pa3zdoueHue uHdopmauuy Ha OJOKH: Ha3BaHMUE,
aBTOp; MCTOYHHMK; OCHOBHas uJAed TEKCTa; (aKTHUUECKU Marepuai; aHajlu3 TeKCTa IyTeM
COIOCTABJICHUSI UMEIOIUXCS TOYEK 3PEHUs 110 pacCMaTPHUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIAEAYIOLIUIN allrOPUTM:

—  MEIJICHHO MPOYHUTATh TEKCT, CTApasCh MOHATH CMBICI U3JI0’KEHHOTO;
—  BBIJICJIUTH KJIIOUEBBIE CIIOBA B TEKCTE;
—  TOCTapaThCsl MOHATh OCHOBHBIE UJIEH, IOJTEKCT U OOIIHI 3aMbIcen aBTopa.

3. IlpueM Te3upoBaHUs 3aKio4yaeTcss B (OPMYJIHPOBAHMM TE3UCOB B BUJE TOJIOKEHHM,
YTBEP>KJI€HHM, BBIBOJOB.

K »TomMy MoOxHO 100aBUTP U MHBIE TMpPHUEMBL: TpuUeM pedepupoBaHus, MpUEM
KOMMEHTHPOBAHHUS.

BaxHolt cocraBistomeil J000r0 COJMAHOIO HAYyYHOTO M3/IaHUS  SABISETCS  CIIMCOK
JUTEepaTyphl, Ha KOTOPYK ccbulaeTcs aBTop. llpu BO3HMKHOBEHMM MHTEpeca K KakoM-TO
o0cyx/aeMoil B TeKcTe MpoliieMe BCer/ia €CTh BO3MOXKHOCTh OOPATUTHCS K CHMCKY OTHOCSIIEHCS K
Hel nuTepaTypbl. B 3ToM ciydae Bcs mpoOriema kak Obl pa3OMBaeTCs Ha COCTaBISAIONIME YacTH,
KaX/asi U3 KOTOPBIX MOXET M3Y4aThCsl OTACNBHO OT ApYyrux. I[Ipu 3TOM BaKHO HE TEepsATh U3 BHJIA
00Nl KOHTEKCT M HE MOTPYKaThCsl Ype3MEPHO B JI€TAIM, MIOTOMY YTO TaKMM OOpa3oM MOXXHO He
YBHUJIETH IJIaBHOTO.

[ToaroToBka K »dK3aMeHY JOJDKHA NPOBOJUTHCS Ha OCHOBE JIGKIIMOHHOTO MaTepHaa,
MaTepuaia NPaKTHYECKUX 3aHATHH C 00s3aTeIbHBIM OOpalleHHeM K OCHOBHBIM Y4YeOHHUKaM IO
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KYypcCy. DTO MO3BOJUT UCKIIIOYUTH OIIMOKH B IMOHUMAHHH Marcpuaia, 00JIETYuT €ero OCMBICJICHHUC,
IMPOKOMMCHTHUPYET MaTCpral MHOI'OYHCICHHBIMU IIPUMEpPaAMU.

Memoouueckue pexomenoayuu 011 nOO20MOBKU K IK3AMEHY

OKk3aMeH sBIsieTcs (OPMON HMTOTOBOTO KOHTPOJS 3HAHUM M yMEHUH, O0ydaromuxcs I0
JAaHHOW JUCHMIUIMHE, TOJTYYEHHBIX Ha JIeKIUSAX, MPaKTUUYECKHX 3aHATUAX M B Ipollecce
CaMOCTOSITeNIbHOW paboThl. OCHOBOM IS OIpENENeHUs] OICHKH CIy)XUT YPOBEHb YCBOCHUS
oOydarlmuMucs Marepuana, NpeIyCMOTPEHHOTOo JaHHOM paboueit mporpammoit K sk3ameny
JIOITYCKAIOTCS CTYACHTHI, HaOpasmue 36 u O6oee 6AJUIOB MO UTOraM TEKYLIETO U IMPOMEKYTOUYHOTO
KoHTpoJisa. Ha sk3amene ctyneHT MmoxkeT HabpaTh oT 15 mo 30 6amos.

B nmepuox moAroToBKM K 9K3aMeHy OOydaromiuecsi BHOBb OOpamaroTcss K y4eOHO-
METOJUYECKOMY MaTepUaly U 3aKPEIUISIOT IPOMEKYTOUHbIE 3HAHMUSL.

[TonroroBka oOy4aromerocs K 3Kk3aMeHy BKJIIOUAET TPH dTara:

— caMmocTosTenbHas paboTa B TEUEHHUE CEMECTPA;

—  HemocpelICTBEHHas MOJArOTOBKA B JHH, MPEILIECTBYIOLINE SK3aMeHY M0 TeMaM Kypca;

— TOJATrOTOBKA K OTBETY Ha SK3aMEHAIIHOHHBIE BOIIPOCHI.

[Ipy moaroToBke K SK3aMEHY OOYy4YalOIIUMCS IEIeCO00pPa3HO HCIOJIb30BaTh MaTepHAabI
JEeKIHA, Yy4eOHO-METOJWYECKHE  KOMIUIEKCH, HOPMATHUBHBIE JIOKyMEHTBI, OCHOBHYIO W
JOTIOTHUTEIIBHYIO JTUTEPaTypy.

Ha sx3ameH BbIHOCUTCS Marepuayll B oObeMe, NMpeAyCMOTPEHHOM palouell mporpaMmoit
yueOHOM TUCIHUILIMHBI 32 CEMECTp. DK3aMeH MPOBOIUTCS B MUCHbMEHHOM / yCTHOU (hopme.

[Ipu mpoBemeHuu 5K3aMeHAa B MUCHMEHHOW (YCTHOW) dopme, BeAyIIUMW MperofaBaTeilb
COCTaBIISieT HK3aMEHAIIMOHHBIE OWJIETHI, KOTOpbIE BKIIOYAIOT B Cce0s: TECTOBBIE 3aJlaHUs;
TEOPETUYECKHE 3a/IaHMs; 3aa4H WK cUTyarnu. GopMyIHpOBKa TEOPETHUECKUX 3a/IaHUSI COBITAAET
¢ (hopMyITMPOBKOM MepeyuHs SK3aMEHAI[MOHHBIX BOIIPOCOB, JIOBEIEHHBIX /IO CBEJICHUS 00yJaromuxcs
HaKkaHyHe »SK3aMeHaluMoHHOW ceccun. ConepkaHWe BOMPOCOB OJHOTO OWJIeTa OTHOCHUTCS K
pasIMYHBIM pazjesnaM MpOorpaMMbl € TeM, 4TOObI Oosiee TOJIHO OXBaTUTh MaTepuan y4deOHOU
JVICTIATUTAHBL.

B ayaurtopum, rie mpoBOAMTCS YCTHBIA 5K3aMEH, JOJKHO OJHOBPEMEHHO HAaXOIUThbCA HE
Ooyiee MIECTH CTYIEHTOB Ha OJHOTO TNpenojaBareis, NMPHHUMAIONIETO 3K3aMeH. Ha moarotoBky
OTBETa Ha OMUJIET Ha SK3aMeHe OTBOAUTCS 40 MUHYT.

[pu npoBeneHny MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMMCBMEHHOT0) SK3aMEHa BBIPAKAETCs OLICHKAMU:

Ouenxa «omauunon— om 91 oo 100 6an106 — TeOPETHIECKOE COMIEPIKAHNUE KYpPCca OCBOSHO TMOJTHOCTBIO,
6e3 1mpo0eIIoB, HEOOXOIMMBIE IPAKTUUYECKHE HABBIKK pabOThI C OCBOGHHBIM MaTepranoM copmupoBaHbl. Bee
MPETYCMOTPEHHBIE POrpaMMoii 00ydeHHsl ydeOHBIe 3a/IaHHs! BBITOIHEHBI, KaUeCTBO MX BBITIOJHEHHS OLIEHEHO
YHUCIIOM OaIIOB, OJIM3KMM K MAaKCUMaTbHOMY. Ha sKk3aMeHe CTyZIeHT IeMOHCTpUpYeT TITyOOKHe 3HAHHS
MPETYCMOTPEHHOT 0 IPOrpaMMOi MaTeprana, yMEeT YETKO, JJAKOHUYHO U JIOTUUECKH TTOCIIEI0BATENIHHO OTBEYATh
Ha TIOCTaBJICHHBIE BOIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an7106 — TEOPETIHIECKOE COZIEPIKAHNE KYPCca OCBOSHO, HEOOXOTMbIE
MPaKTHYECKUE HaBBIKK PAabOThI CPOPMUPOBAHBI, BBIOJIHEHHBIE YUeOHBIE 33/JaHHUs COJIEPKaT He3HAYUTENbHbIC
ook, Ha sx3amMeHe CTyieHT AeMOHCTPHUPYET TBEPIOE 3HAHKSI OCHOBHOTO (TIPOrPaMMHOT0) MaTepHaia, yMeeT
YEeTKO, IPaMOTHO, Oe3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha MOCTABJICHHBIE BOIIPOCH.

Ouyenka «yooenemeopumenvuo» — om 61 0o 80 d6annoe — TeopeTHUECKOE COJEP)KaHUE Kypca
OCBOCHO HE IOJIHOCTHIO, HEOOXOAMMbIE MPAKTUUYECKHUE HABBIKK PAaOOTHI CPOPMHUPOBAHBI YACTUYHO,
BBINTOJIHEHHBIE YUeOHBIC 3a/IaHUs coJlepKaT Tpyoble ommOKu. Ha sx3aMeHe CTyIeHT AeMOHCTPHPYET
3HaHUE TOJBKO OCHOBHOI'O MaTepuayia, OTBETHI COJAEP)KAaT HETOYHOCTH, ClIab0 apryMeHTHPOBAHBI,
HapylIlIeHa MOCIe0BATEILHOCTh U3JI0KEHUSI MaTepuaa

Ouyenka «HneyooenemeopumenvHo» — om 36 00 60 6an106 — TEOPETHUECKOE COACP)KAHUE
Kypca He OCBOCHO, HEOOXOIMMbIE NPAKTUYECKUE HABBIKH paObOTHl HE C(HOPMHUPOBAHBI, BHITIOJTHEHHBIE
y4deOHbIE 3aJlaHusl COoJep)KaT TrpyOble OMMOKH, ITOMOJHUTEIbHAs CaMOCTOsITeIbHAs paboTa Han
MaTepHajoM Kypca He NPUBEIET K CYIIECTBEHHOMY IOBBIIICHUIO KaueCTBa BBIMOJHEHHS y4eOHBIX
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3amanuil. Ha sk3ameHe CTyIeHT NEMOHCTPUPYET HE3HAHHUE 3HAYUTEIIBHOW YacTU IMPOrPaMMHOIO
MaTepuaga, CyLIECTBEHHble OLIMOKM B OTBETaX Ha BOIPOCHl, HEYMEHHUE OPHUEHTUPOBAThCA B
MaTrepualie, He3HaHUE OCHOBHBIX IOHATUHI AUCLUIUIMHBIL.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K 3auemy

3aver sBisieTcs (OPMOM HMTOTOBOTO KOHTPOJIS 3HAHUM M YMEHHH CTYJIEHTOB IO JaHHOM
JUCLUIUINHE, TOJTYYEHHBIX Ha JIGKIMSIX, MPAKTUYECKUX 3aHSATHUAX U B IPOLIECCE CAMOCTOSTEIbHOU
pabotsl. K 3auery momyckaroTcst CTyIeHThl, HabpaBiiue He MeHee 36 0aioB MO UTOraM TEKYILEro U
IPOMEXYTOUHOTO KOHTposst. CTyneHTsl, HaOpaBire 6osee 61 6amIoB MO UTOraM MPOMEKYTOYHOTO
U TEKYIIEro KOHTPOJIL, UMEIOT IIPaBO Ha MOJy4YeHHe 3aueTa aBToMaroMm. Ha 3auere cTyaeHT MoOKeT
Habpatb ot 15 1o 30 6amios.

B nepuon moAroToBKHM K 3a4eTy CTYACHTHI BHOBH OOpalmaioTcs K y4eOHO-METOJUYECKOMY
MaTepualy U 3aKpeIuSIIOT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka cTyeHTa K 3a4eTy BKIIOYAET TPH dTara:

—  caMOCTosTeNIbHas padoTa B TEUEHUE CEMECTPA;

—  HeNoCpeICTBEHHAas MOJArOTOBKA B AHM, IPEALIECTBYIOLIME 3a4ETy 10 TEMaM Kypca;

— TOJArOTOBKAa K OTBETY Ha 3a4€THBIE BOMPOCHL.

[Ipy moAroToBKE K 3a4eTy CTyJAEHTaM IenecooOpa3HO HCIONIb30BaTh MaTepHallbl JEKIUH,
yu4eOHO-METOINYECKHE KOMIUIEKChl, HOPMATHUBHBIE JOKYMEHTBI, OCHOBHYIO M JOIOJIHUTEIbHYIO
JTUTEpaTypy.

Ha 3auer BeiHOCHTCS MaTepuall B 00beMe, IPEAyCMOTPEHHOM paboydeit mporpaMmoi yueOHoM
JTUCIUILIMHBI 32 ceMeCTp. 3aueT MPOBOJUTCS B YCTHOM (opme.

[Tpu nmpoBeneHnn 3auera B MUCbMEHHOH (YCTHOH) opMe, BeIyLIHii penoiaBaTeab JOBOJUT
JI0 CBEJICHUS CTY/IEHTOB BOINPOCH HaKaHyHe 3a4eTHON ceccuu. ConmeprkaHrue BOMPOCOB OTHOCUTCS K
pa3IUYHBIM paszfenaM MporpaMMbl C TeM, YTOObI 0oJjiee IMOJHO OXBAaTUTh MaTepual Yy4eOHOU
JUCLMIUINHEL. B ayniuropuu, rae NpoBOAUTCS YCTHBIM 3a4eT, JOJDKHO OJHOBPEMEHHO HAXOIUTHCS HE
0oJsiee mIECTH CTYJIEHTOB Ha OJHOTO MpenojaBaTelisl, IpUHUMaroIero 3a4eT. Ha moarotosky orseta
Ha 3ayeTe oTBoAUTCA 20 MUHYT.

[Ipu npoBeneHny NTUCHMEHHOIO 3a4eTa Ha paboTy oTBOAUTCS 60 MUHYT.

Pe3ynbTar ycTHOrO 3a4eTa BBIPAYKAETCS OLIEHKAMH «3a4TEHO» U «HE 3aYTEHO».

OneHka «3a4TeHO» BBICTABIISIETCS, €CJIM CTYACHT MOKa3all MpU OTBETE Ha 3aYE€THHIE BOIPOCHI
3HaHUE OCHOBHBIX MOJOXKEHUH yueOHOM AMCUUIUIMHBI, JOMYCTUI OTAEIbHbIE MOTPELUIHOCTH U CyMell
YCTPaHUTh UX C MOMOIIBIO IPENoAaBaress; 3HaKOM C OCHOBHOH JIMTEPAaTypoil, peKOMEHI0BaHHOU
paboueil mporpamMmoi.

OrneHka «He 3a4TeHO» BBICTABIISIETCS, €CJIM IIPU OTBETE Ha 3a4ETHBIE BOINPOCH! BBIIBUIIUCH
CYIIECTBEHHbIE MpPOOENbl B 3HAHWM OCHOBHBIX TMOJIOKEHMHA Y4eOHON TUCHMIUIMHBI, HEyMEHHE
CTYJEHTa JJa)kKe ¢ TOMOIIBIO IIPeroaaBaress copMyIupoBaTh IPABUIbHBIE OTBETHI HA BOIIPOCHI.

7.6 IlporpaMmmHoe o0ecnieyeHHe COBpeMEeHHbIX HH(POPMALMOHHO-KOMMYHHKAMOHHBIX
TEeXHOJIOTU M

HaumeHoBaHHe mporpaMmbl, IPaBo UCIOJIb30BAHHUS KOTOPO NMpeocTaBIseTCsl

IIporpamMmMHas cucrema Juis OOHApPY>KEHUS TEKCTOBBIX 3aMMCTBOBAaHHI B Y4eOHBIX M HAy4YHBIX paboTax
«Anturuiaruar. Bys 4.0», Moaynb moucka TeKCTOBBIX 3auMcTBOBaHUH “O0bennHeHHast komurekmus 2020y

Cucrema ontnueckoro pacno3HaBanus Tekcta SETERE OCR qig PO/ OC Cucrema ontuueckoro
pacno3zHaBanus Tekcra SETERE OCR nmns POJ1 OC

Penaxrop uzobpaxenuii AliveColors Business

Kaspersky Endpoint Security qst 6usneca — Crangaptasiii Russian Edition

IMaket oucHoro mporpammuoro odecreueuust P7-Oduc.IIpodeccnonanpusiii ([leckronHas Bepcus)

Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Licensing Subscription
Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Licensing
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Subscription Renewal

[IporpaMMHBIii TTaKeT BHYyTpHOpraHu3annoHHoro uarpanet-noprana DeskWork Enterprise

IIporpamma apxuBatop 7zip,

Web Browser — Firefox

ITaker nyst 00paOOTKH CTaTHCTUYECKUX AaHHBIX R (programming language).

GNU Octave (GUI).

KOMIIAC 3D

8 MaTepHaJ’ILHO-TeXHI/I‘leCKOC o0ecneyeHue AUCHUIIIMHBI

3aHATHUS. 10 JAWUCLUUIUIMHE IIPOBOJSTCS B CIELUAIbHBIX MOMELICHMSX (ayAMTOpHSIX) AJs

IPOBE/ICHUS 3aHATHH JIEKIIMOHHOTO TUIA, MPAKTUYECKUX 3aHATUMN, TPYNIOBBIX U WHAMBUIYATbHbIX
KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJIL U MPOMEXKYTOUHON aTTeCTaluu. AyIUTOPUU YKOMILJIEKTOBaHbI
CHEeLMAIU3UPOBAHHON MeOenbl0 W TEXHHYECKMMHU CpPEJCTBa OOydYeHHus, CIyKalluMu s
npeJscTaBieHus HHpOpMaLuy OOIBIION ayUTOPHH.

Jliis mpoBeieHus 3aHATUH JIEKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPALIMOHHOE 000PYI0BaHKE U
yueOHO-HarJIsJHbIe TOCOOUSI.

Jns  camocTosTenbHOM paboThl  OOYyYaIOUIMXCS MMEIOTCS  IMOMELICHMsI, OCHAIllEHHbIE
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO NMOAKIIOUEeHUs K ceTu "HHTepHer" u oOecnedeHuneM
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00Pa30BaTEIbHYIO CPEAYy OPraHU3aIIH.

9 Oco0eHHOCTH peau3auMy THCHMIVIMHBI JUI MHBAJIHMIOB M JIMI C OrPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jnist CTYAGHTOB C OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI CO3/aHBI CIEIHATbHBIE
YCIIOBHS JUISl TOJTy4eHUs] 00pa30BaHus. B 1ensax 10CcTynmHOCTH MOy4yeHHs BBICIIEro 00pa30BaHUs MO
0o0pa3oBaTeNbHBIM TpOTpaMMaM HMHBATWAAMH W JIUIIAMA C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3JI0pOBbsI YHUBEPCHUTETOM 00ECTIEYMBACTCS:

1. AnpTepHaTuBHAs Bepcus 0UIIUANBHOTO caifta B ceTH «HTepHeT» Il ClIabOBUIAIINX;

2. J11s MHBAIUAOB C HAPYLIEHUSAMU 3peHUs (cIaboBUISAIINE, CIIETIBIE)

- TIPUCYTCTBHE AaCCHUCTEHTAa, OKAa3bIBAIOIIEr0 OOydJaroluleMycsi HEoOXOIUMYIO IOMOIIb,
IyOIMpoBaHME BCIYX CIPAaBOYHOW MH(MOPMAIMH O PACTUCAHNN yUeOHBIX 3aHSATHI;, HAJMUUE CPEACTB
JUIS YCUJIEHHS OCTATOYHOIO 3peHus, OpaijeBCKOW KOMIBIOTEPHOM TEXHMKH, BHUIECOYBEIHUYUTENCH,
IpoTrpaMM HEBHU3YAJIILHOTO JIOCTyNa K WH(GOpPMAIHMH, MPOrpaMM-CHHTE3aTOpPOB PEYd U JPYruX
TEXHUYECKUX CpPEJCTB INpueMa-nepesadyn ydeOHOHM uHpopManuM B AOCTYHHBIX (GopMmax Juisd
CTY/ZICHTOB C HAPYIICHUSIMHU 3PCHHUS;

- 3aJ1aHUA JUIA BBITIOJTHEHHS HA SK3aMEHE 3aUNTHIBAIOTCS ACCUCTEHTOM;

- TMHUCHMEHHBIE 3a/laHusl BBHIMOJHSIOTCS Ha OyMare, HaJIUKTOBBIBAIOTCS ACCUCTEHTY
00ydJaronmMmces;

3. JIns UWHBANMAOB M JHUI[ C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS 10 CIIYXYy
(cmabocrnpIamue, TIIyxue):

- Ha 3ayeTe/3K3aMeHE IPHCYTCTBYET ACCHUCTEHT, OKa3bIBAIOUIMHA CTYAEHTY HEOO0XOAUMYIO
TEXHUYECKYIO TIOMOIb C YYE€TOM HWHAWBHUIYAIBHBIX 0COOEHHOCTEHW (OH NOMOTAaeT 3aHATh padodee
MECTO, TIePeIBUTAThCS, TPOYUTATH U OPOPMUTH 3a/JaHKE, B TOM YHCIIE 3aMUCHIBAs MO/ TUKTOBKY);

- 3a4eT/9K3aMEH MPOBOTUTCS B MTUCHBMEHHOU (hopMe;

4. Jlns WHBaIUAOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBS, HMEIOIIUX
HApyIICHUsS OIMOPHO-JIBUTaTEeIbHOTO ammapaTa, CO3JaHbl MaTepHallbHO-TEXHUYECKHE YCIOBUS
o0ecreunBaroIie BO3MOXKHOCTh  OECHPENATCTBEHHOTO0 JO0CTyna OOydYalomuxcsi B ydeOHbIS
NOMEIICHUs, OOBEKTY MNHUTAHHs, TyaJeTHbIE W JIpyrHe TIOMEIICHHs YHUBEPCUTETa, a TaKKe
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npeObIBaHMs B YKa3aHHBIX MMOMENICHUSX (HAIMYUE PACIIMPEHHBIX ABEPHBIX MPOEMOB, TOPYYHEH U
JIPYTUX MPUCTIOCOOICHUN).

- TMHCHMCHHBIC 3aJaHMsI BBIIOJHSIOTCS HAa KOMIIBIOTEPE CO  CHEIUATH3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS ACCHCTEHTY;

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.
OOyuJaronriecss M3 4YUCIAa JIUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI  00ECIICUeHBI
AJIEKTPOHHBIMU 00pa30BaTEeNLHBIME pecypcaMu B (popmax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX
3m0poBbs. Jlst camocTosiTennbHONM paboOThl CTYJIEHTOB 00OpymoBaHa ayautopusi 145 riaBHOTO
y4eOHOro KopIryca.

JIner u3MeHeHuii (1onoiHeHnii) B padoyeii mporpaMmMe JUCHUIIIHHBI

JIMCT UBMEHEHMI (JIOIIOJIHEHWI)
B pabouyro mporpamMmy o gucruruimHe «lIpormeccel W ammaparbl MUMICBBIX MPOHW3BOJCTBY 10
HampaBieHuto noArotoBku 15.03.02 TexHomoruueckue MamiMHbl U O0OpyIOBaHHE Ha
20__ - 20__ y4eOHbIH TOJ

Ne | Daement (myHnkr) PII/L | Ilepeyenb BHOCHUMBIX H3MeHeHMi (qonoiHenuii) | [Ipumeyanue
n/n

OOcyxneHa M peKOMEHJOBaHAa Ha 3acenaHun kadeapsl «TexHonoruss u 000pyAOBaHUE
aBTOMATH3UPOBAHHOTO NTPOU3BOCTBAY
MPOTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoi / /
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