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[TporpamMma coctaBieHa B coOoTBeTCTBUHM ¢ DenepalbHbIM TrOCYJapCTBEHHBIM
oOpasoBarenbHbIM cTaHmapToM mo HampaiaeHuto 19.03.02 Ilpoodykmwul numanus u3z
pacmumenbHo20 Culpbsi, YTBEPKIECHHBIM MPUKa30M MUHUCTEPCTBA HAYKH M BBICIIETO
oOpazoBanust Poccuiickoit ®eneparnu ot 17 aBrycta 2020 r., No 1041, yueOGHBIM
IJIaHOM TOJIrOTOBKM OakanaBpoB 1o Harpasienuto 19.03.02 - Ilpoodyxkmwer numanus u3
pacmumenvHo2o  cuipvbs, Illpogune  «Texnonoeus  npooykmoe numanus U3
pacmumenvHo2o culpbsy, yTBepxkAeHHBIM YueHbiM coBeToM DPI'BOY BO «COI'Y»

(mpoTtokon Ne 7 ot 25.04.2023 1.).

CocraBuTtens: K.T.H., JIOICHT XMeneBckas A.B.

PaGouass mporpamMmma oOCyXjJeHa M YTBEp)KJI€HAa Ha 3aceJaHuu Kadelpsl

TCXHOJIOTUU ITPOAYKTOB ITUTAHUA

(mpotokoi oT «07» anpens 2023 1. Ne 12/22-23).

3aB. xadenpoit ( p (/z\ b.M. MapkapsiH
\L_‘Qf;)\\

Onobpena copeToM akyJbTeTa XUMHUH, OMOJIOTHH M OMOTEXHOJIOTUH

(mpotokout oT «21» ampenst 2023 r. Ne 8/22-23)

[Ipencenarens coBeTa pakynbTeTa \J%{c/(,? @.A. Araesa

Pabouas npoepamma oucyuniunvl npunama 8 cocmage 0CHOBHOU NPOPecCUOHANbHOU
00paz08amenvHoOU  NPoOSpamMMbl  peuieHuem yyeHoeo cogema Ilpomoxon Ne 7

om 25.04.2023 2.



1. CTpykTypa 1 0011as TPYA0€MKOCTh TUCHHILINHBI

OO11ast TPYA0EMKOCTD JUCIUILIAHBI COCTABIsACT 7 3a4eTHBIX equnuil (252 yac).

Ounas popma oOydernust | 3aounas popma

o0yueHHs
Kype 3 :
CemecTtp 5,6 -
Jlexmun 36+34=70 yu. -
[IpakTnueckue (CEMUHAPCKUE) 36+34=70u -
3aHATHS

JlaboparopHble 3aHATHS - -

Koncynbpranuu - -
WToro ayauTopHbIX 3aHATHM 72 + 68 = 140 u. -
CamocrosTenbHas paboTa 36 +40=76u. -

Kypcogas pabora - -

dopma KOHTpOIIA Ok3aMeH + 3ayer -
DK3aMeH 36 4. (6 cemectp) -
3auer + (5 cemecTp) -
OO1m1ee KOIMYEeCTBO YacOB 252 -

Ounas ¢popma oOyuenust | 3aounas popma
o0yueHus

2. He.]'ll/l H 3aJa4Y1 0CBOCHUA NUCHHUITJIMHbI

[lenbto ocBoeHus yueOHOM qucuumiuHbl «lIpomecchl U anmaparhl MUILIEBBIX MPOU3BOACTBY B
cootBetrcTBUU ¢ [IpodeccuonanbupiM crangaprom 22.003 «Crienuaiuct Mo TEXHOJOTUU TPOTYKTOB
IIUTaHUS U3 PACTUTENIBHOIO CBHIPBS», YTBEPKIAEHHBIM ITPUKa30M MUHMCTEpPCTBA TPyJa U COLUAIBHON
3auThl Poccuiickoit @enepanuu ot 28 okTsa0ps 2019 r. Ne 6941 (3apeructpupoBad MUHUCTEPCTBOM
toctuimn  Poccuiickoit @eneparun 01 wmrons 2020 r., peructpanmonHblii Ne 58531) sBnsercs
npuoOpeTeHne CTYACHTaMH HEOOXOAMMBIX TEOPETHUYECKHX 3HAaHWN U (OPMHUPOBAHUE MPAKTUYECKHX
HaBBIKOB B 00JIaCTH MPOIIECCOB, UCIIOJIBb3YEMbIX MPU MepepadoTKE PaCTUTEIBHOTO CBHIPBS B MPOIYKTHI
MUTaHUS; alnapaTos, B
KOTOPBIX IPOILECCHI OCYIIECTBISIOTCS.

3agaun JUCIUILINHEL.

-YCBOEHHE TEOPETUYECKUX OCHOB IIPOILIECCOB, MO3BOJISIIOIIUX MMOTYYUTh NPOAYKTHI TUTAHUS U3
PaCTUTENBHOTIO CBIPBS;
-M3y4E€HHE OCHOBHBIX KOHCTPYKIIUH aIlliapaToB JJIs IPOBEAECHUS IIPOLIECCOB;



-IIOATOTOBKA CTYACHTOB K PCIICHHIO BOIIPOCOB CBA3aHHBIX C CO3JJaHUCM, Moz[epHmauHeﬁ n

BHE/JIPEHHUEM B  IPOMBIIUIEHHOCTh COBPEMEHHBIX  BBICOKOA((EKTUBHBIX  IPOIECCOB,

TEXHOJIOTUH, TEXHUKU U MaTEPUAIOB, CIIOCOOCTBYIOIIMX MOBBIIIEHUIO NMPOM3BOAUTEIBHOCTH,
YIIYYIIEHUIO YCIIOBUN TPY/a, SKOHOMHUHU MaTEPUAIIBHBIX U TPYIOBBIX PECYPCOB.

3. Mecrto qucuunimubl B cTpykrype OIIOII 6akanaBpuara

b1.0.14 OGs3arenpHast 4acTh.

JucuumnimHa uMeeT IpeaIIecTBYIOUINE JJOTHYECKUE U COJIePIKaTeIbHO-METOINYECKUE CBSI3U C
mucuuunHamu: «Pusuka» (OI1K-2); «Matemaruka» (YK-1, OITK-2). Kaxaplit pa3nen AUCIUTUTAHBI
3aKyIaapIBaeT GyHIAMEHT 3HAHUN, HEOOXOIUMBIX ISl TOHMMAHUSA TEOPETUYECKUX OCHOB IPOIIECCOB
nepepaboTKU PACTUTEIHLHOTO CBIPhS B MPOAYKTHI TMUTAHUS, a TaKXKe 3HAHUH IO YCTPOUCTBY
anmnapaToB, B KOTOPBIX MPOIECCH IPOTEKAIOT. Y MEHUE POU3BOJUTH PACcUEThl IapaMeTPOB MPOLIECCOB
MIO3BOJISIET TITyOOKO MOHSATh, OOBSCHUTD U MPOTHO3UPOBATH MPEBPAIICHUS PACTUTEIBLHOTO CHIPHAL.

Jns ocBoeHMs] NaHHOM y4eOHOM NUCUUIUIMHBI Y CTYyJEHTa JOJDKHBI ObITh CPOPMHUPOBAHBI
CJIEYIOIINE KOMIETEHIINHU

VK-1. Cnocoben ocywiecmenams NOUCK, KpUMUYECKUI AHAIU3 U CUHmMeE3 UHpopmauuu,
NPUMEHAMb CUCHEMHBLI NOOXO00 01 PeUleHUA NOCMABIeHHbIX 3a0ay

YK-1.1. Beigenser npoOlieMHYIO0 CUTYalll0, OCYIIECTBISIET €€ MHOTO(AKTOPHBIM aHANU3 U
JMarHOCTHKY Ha OCHOBE CUCTEMHOI'O IIOJX0/1a.

YK-1.2. OcymecTBisieT MOUCK, OTOOp M CHUCTEMATH3AIUI0 HH(POPMAIUH ISl ONpPEICICHUS
QIBTePHATHBHBIX BAPUAHTOB CTPATETUICCKUX PEIICHUN B TPOOJIEMHOM CUTYAIIHH.

YK-1.3.0

npeensieT W OICHHWBACT PUCKH BO3MOXKHBIX BapHAaHTOB PEIICHHH MPOOJEMHON CHUTyaluw,
BBIOMpAET ONTUMANIbHBII BapUAHT €€ pellIeHusl.

OIIK-2. Cnocoben npumeHaAmb OCHOBHbBIE 3AKOHBI U  MEMOObl
e€CMecmeeHHbIX HAYK 01 peuleHus 3a0ay npogheccuonaIbHOu 0eamenbHocCmu

OIIK-2.1. OcyiiecTBiaseT pacyeThl, aHATU3UPYET MOJYYCHHBIC PE3YIbTaThl U COCTABISET
3aKJIFOUEHHUE TI0 TPOBECHHBIM aHAIN3aM, UCIIBITAHUSAM U UCCIIEAOBAHUSM.

OIIK-2.2. CuctemaTu3upyeT pe3yibTaThl UCCIEI0BAaHUM.

OIIK-2.3. [lpumeHsieT 3HaHWUS W METOJbI HCCIECAOBAHUN €CTECTBEHHBIX HAyK B PEIICHUU
po¢eCCUOHANIBHBIX 3a]1a4.

3HaHUs, TPHOOPETEHHBIC TIPU OCBOCHUU JHCIUILINHBI, OYIyT HCIIONB30BAHBI MPU U3YYCHUU
aucUIUIAH: «OCHOBBI TEXHOJIOTHYECKOTO MPOCKTHPOBAHUSMY», a TAK)KE MPHU IMOATOTOBKE BBITYCKHOU
KBaJIN(DUKAIIIOHHOM pabOTHI.

Huctmmumaa  «[Iporteccel W anmapaThl  MHUIICBBIX  IPOU3BOJICTBY dopmupyeT psia
npoeccuoHaNbHBIX KOMIIETEHIIUI, KOTOPbIE OKa3bIBalOT OOJBILIOE BIMSHUE HA KAYECTBO MOJATOTOBKU
BBIITYCKHUKOB M UX JIATbHEHIITYIO TIPOGECCUOHATBLHYIO NI TEIIBHOCTD.

[Ipyu ocBOGHMHM MaHHOW JUCHUIUIMHBI OOYYAIOIIUNUCS CMOXET MPOJEMOHCTPHUPOBATH
(vacTnyHO) cienyroume 06061eHHbIe TpyaoBble GyHKuuU (OTD) u Tpynossie pynkuun (TD):

uccueoosanuil

Kon n HanmeHOBaHMe O06006111eHHbIE TPYI0BbIE (YHKIIUU TpynoBbie pyHKIMM
po(hecCHOHATIBHOTO

pod Kon HammMenoBanme Kon HaunmenoBanue
CTaHjaapTa
22.003 Cneunanuct no D OnepatuBHOE ynpaBlleHHE D/01.6 | Opranusaius BeJeHUS

TEXHOJIOTHUH ITPOAYKTOB
INUTaHUA U3
PACTUTCIIBHOTO ChIPbS

MIPOU3BOJICTBOM IIPOJYKTOB
IIATAHUS] U3 PACTUTEIBHOIO
CBIpbsI HA
aBTOMAaTU3UPOBAHHBIX
TEXHOJIOTHYECKUX JIMHUAX

TEXHOJOTHYECKOTO
rpolecca B pamkax
MPUHATON B OpraHU3alMKI
TE€XHOJIOTUH MPOU3BOJCTBA
MPOAYKTOB MUTAHUS U3
PaCTUTENBHOTO ChIPbS




D/03.6 | PazpaboTka cucTeMsl
MEPOIPHUATHH 110
THIOBBIIICHHUFO

s dexTuBHOCTH
TEXHOJOTHIECKUX
MPOIIECCOB MPOU3BOJICTBA
BBICOKOKAYECTBEHHBIX
0€30MacHBIX IPOJTYKTOB
IUTaHKUS U3 PACTUTEIBHOTO
CBIPBSI

VYkazanHas o0oOmeHHass TpyaoBas (YHKIUS MPEIyCMAaTPUBACT BBHITIOJHEHHUE CIIEAYIONIUX
TpynoBbix nevictuii (T/]), Hamnuue HeoOXoaMMBIX yMeHHH (Y) 1 He0OX0MMMBIX 3HaHUH (3H):

Tpyooswie oeitcmeusn (T/]) Dopmynuposxka T/]
TH.1 BxomHO M TEXHOJOTMYECKHWA KOHTPOJIb KAdeCcTBAa  ChIPbS,
nony(habpukaToB W TOTOBOM NPOAYKIHMHM JJsl OpraHU3alUH
panroHaIbHOTO BEJICHUSA TEXHOJIOTUYECKOTO npoiiecca

MIPOU3BOJICTBA B IEJISIX pa3pabOTKHA MEPOTPUSATHH IO MOBBIMICHUIO
3(PEKTUBHOCTH MMPOU3BOJICTBA

Heooxooumovie ymenus (Y) Dopmynuposka (Y)

V.1 AHanu3upoBaTh CBOWMCTBA CBHIPbS M MONY(HaOpUKATOB, BIUSAIOIINE
Ha ONTUMM3ALMIO TEXHOJOTMYECKOr0 IIpolecca M KadecTBO
TrOTOBOM MPOAYKIUHU, pecypcocOepexkenne, 3h(HEKTUBHOCT U
HaJIeKHOCTh IPOLIECCOB IMPOU3BOJICTBA MPOAYKTOB MUTAHUSA W3
PaCTUTENHHOTO CHIPBSI HA aBTOMATHU3UPOBAHHBIX TEXHOIOTHYECKUX

JIUHUSX
Heobxo0umvie 3nanusn (3n) Dopmynuposka (3n)
3u.1 MeTo1bl TEXHOXMMHUYECKOT0 U J1a00paTOpPHOT0 KOHTPOJIS KauecTBa
CBIPBS, TONy(paOpUKaTOB U TOTOBBIX U3JEIMA U3 PACTUTEIHHOTO
CBIPbS

4. TpeOoBanusi K pe3yJbTaTaM OCBOEHHUS JAUCHUIUVIMHBI (KOMIIETEHUMH 00Yy4Yarllerocs,
(¢popmupyembie B pe3ybTaTe 0CBOCHUS JUCHUIJIMHBI (MOIYJIs1)

N3yuenne xkypca Ilpomeccel u ammaparbl MNHIIEBBIX IPOU3BOJCTB IIPEIoJaraet
(hopMHpPOBaHUE y CTY/IEHTA CIEAYIOINUX KOMIETSHIINMN:
K o0menpogeccnoHanbHBIM KOMIIETEHIMAM OTHOCATCH:
OIIK-3. Cnocoben ucnonv3zoeamv 3HAHUA  UHICEHEPHBLIX  NPOUECCO6 NPU  peuieHuu
npogheccuonanvHbvIX 3a0a4 U IKCHAYAMAUUU COBPEMEHHO20 MEXHOI02ZUYECK020 000PY006AHUA U
npuoopos
OIIK-3.1. Ucrnonb3yeT 3HaHUS TpadUIeCKOro MOJICITUPOBAHUS WHXCHEPHBIX 3a/1a4 JIJISl BBITOJIHCHUS
Y YTEHMsI TEXHUYECKUX YepTexel B MpodeccHoHaNbHOM NesITeIbHOCTH
OIIK-3.2. Pa3pabarbiBaeT TEXHOJIOrMYECKHE MPOLECChl C O0ECleuyeHUEM BBICOKOTO YpPOBHS
SHEeprocOepexeHns U UCIOJIb30BaHHSI HOBEUIIINX TOCTHKEHUN TEXHUKHU
OIIK-3.3. OcymecTBiIsIeT 3KCIUTyaTallMI0 COBPEMEHHOTO TEXHOJOTHYECKOTO O0OpyIOBaHHUS U
npubopoB
K npogeccnonanbHbIM KOMIIETEHIIUAM OTHOCATCS:




IK-1. Cnocoben opcanuzosamsv edenue mexHo102u4ecKo20 Npoyecca 8 pamkKax NPUHAMOU HA
npeOnpUAmMUYU MEXHOI02UU NPOU3BOOCHEA NPOOYKM 08 NUMAHUA U3 PACMUMEIbHO20 CbIPbA
IMK-1.1. Opranu30oBbIBaeT TEXHOJIOTHYECKHH MTPOIECC TIPOU3BOJICTBA MPOAYKTOB IMUTAHUS U3
PACTUTCIIBHOT'O ChIPbA
IK-1.2. KoHTponupyeT BeIeHUE TEXHOJIOTHUECKUX MPOIECCOB MPOU3BOJICTBA IPOJIYKTOB IMUTAHUS U3
PaCTUTCIILHOTO ChIPbA Ha ABTOMATU3HWPOBAHHBIX (‘-IaCTI/I‘-IHO aBTOMaTI/I3I/IpOBaHHBIX) TEXHOJIOTHUYCCKUX

JIMHHUAX

ITK-1.3. O60CcHOBBIBa€T HOPMBI PAcXOa CHIPbSI U BCIIOMOTaTEIbHBIX MAaTEPUAIOB MPHU MPOU3BOJICTBE

MPOIYKIIHH

B3auMoCBs3p TUIAHUPYEMBIX pE3yIbTaTOB OOYYECHHsS] MO JUCHUILIMHE C (OPMUPYEMBIMH
koMmrerennuamu OITOIT

Kozpr
KOMIIETEHIIUN

OIIOIT

[Tnanupyemsble pe3ynbTaThl 00y4YeHHsI, COOTBETCTBYIOIIHNE (DOPMHUPYEMBIM KOMIETEHIIUSIM

OITOIT

3HAMmMb

ymembs

eénaoemsp

OIIK -3

- Ha3HA4Y€HUe, YCTPOMCTBO,
OpUHIMI PabOThl amnmnapaToB
1o nepepadboTKe
PacTUTEIBHOTO ChIpbi B
MPOJIYKThI MTUTAHUS;

- MEXaHUYECKHUE,
TUAPOJUHAMUYECKUE,
TEIUIOBBIE,  MaacoOOMEHHbIE
MIPOLIECCHI, MPOTEKAIOIINUE MPU
nepepaboTke  PacTUTEIBHOTO
CBIPbsSI B IPOJYKTHI MUTAHUS

- YHUTaTh CXEMaTU4YHOE
M300pakeHUE armnapaToB
ISt nepepadoTKu
pPacTUTEIILHOTO CHIPbSI B
MIPOAYKTHI TUTAHUS;

- COCTaBIISATh
TEXHOJIOTUYECKHUE CXEMBI
nepepaboTKu
pPacTUTENLHOTO CBHIPbST B
MPOAYKTHI TUTAHUS

- HaBBIKAMU noxdopa
00opy0BaHUs ISt
MIPOBEICHUS KOHKPETHBIX
TEXHOJIOTUYECKUX OIepaIii
nepepaboTKU pacTUTEIBHOTO
CBIPHSI B TPOJAYKTHI TUTAHUS;
- HaBBIKAMHU pacuera
o0opynoBaHus

IK-1

- METOJIOJIOTHIO TPOBEACHUS
HAYYHOTO HCCIICIOBAHUS;

- npaBujia 00paboTku
IKCIIEPUMEHTABHBIX JIAHHBIX;
- npaBuia  ohOpMIICHHS
pe3yJIbTaTOB UCCIECIOBAHUI

- NPOBECTH aHaM3
JTUTEePATyPHBIX u
WHTCPHET-UCTOYHUKOB U
PacKphITh  aKTyaJIbHOCTh
TEMBI UCCIIEIOBAHMUS;

- COCTaBHTH TIaH
MIPOBEICHUS
HCCIICIOBAHUM;

- momoOpaTh  METOIbI
WCCIIC/IOBAHWSI,
OXapaKTepU30BaTh
00BEKTHI UCCIICIOBAHMS,

- 0000IMTh pEe3yNbTaThI
WCCJICTOBAHUS

- HaBbIKAMH  IPOBEJCHUS
0030pa UCTOYHHKOB;

- HaBBIKAMU (POPMYITHPOBKU
3aJ1a4 MCCIICI0BaHUS;

- MIPOBEICHUS
SKCIICPUMCHTAJIBHBIX
MCCJIE0BAaHUI W MpaBUIIaMU
ux 00paboTKy;

- HaBbIKAMH  COCTaBJIEHUS
3aKJIFOUYCHUA MU BBIBOJOB IIO
TEME UCCIIEIOBAaHUM;

- HaBbIKaMU COCTAaBJICHUSA
CIIMCKa JINTEepaTyphl

[lpn mpoBeneHnH y4eOHBIX 3aHATHI OOECTIEYMBACTCS Pa3BUTHE y OOYYAIOMIMXCS HAaBBIKOB
KOMaHJHOHW paboThl, MEXIUYHOCTHOH KOMMYHUKAIIMW, NMPUHSTHS PEIICHUH, JUACPCKUX KadecTB
(BKIIOYasT TP HEOOXOAMMOCTH MPOBEICHHE HWHTEPAKTHBHBIX JICKIMH, TPYIIOBBIX JHCKYCCHH,
POJIEBBIX WD, TPEHUHTOB, aHAJIH3 CUTYallMii U MMUTALMOHHBIX MOJIENICH, MpenogaBaHue JUCIUILIHH
(Momyneii) B popme KypcoB, COCTaBICHHBIX Ha OCHOBE PE3yJIbTaTOB HAYYHBIX MCCIIECIOBAaHHMA, B TOM
YHCJIE C YYETOM PErHOHANBHBIX OCOOEHHOCTEH MPO(ECCHOHANBLHON JAESATEILHOCTH BBITYCKHHUKOB U
norpeOHocTel paboTonareneit).




5. Conepxxanue ¥ ydeOHO-MeTOANYECKAs] KAPTA AUCHHILTHHBI

Tabauna 5.1
3anaTn Kosmuecr | J14Tepa
a CaMmocTosiTe1bHasi padoTa CTY1eHTOB ®DopmbI
BO
Ne KOHTPOJISA Typa
HaumeHoBaHue TeM (BOIIPOCOB), GAILIIOB

HeJl
eIl H3y4aeMbIX M0 JAHHOM AUCHHUIIHHE _

JIeK N Conep:xanue Hac Ml max

P nep bl n
NATBIA YYEBHBII CEMECTP

1-2 | Tema 1. IIpenMer meam W 3a7a4u Kypca, OCHOBHbIE Teopus mogoOusi. 4 | yCTHBIH OTBET 0 | 40 [1], [2],

nousiTusi. Benenuwe. Vcrtopus pa3BuTHS HayKH O o (3], [4]
edepar , [4],

nporeccax ¥ amrmaparax. TeopeTHYecKHe OCHOBBI HayKU peoep

0 Tpoleccax | anmaparax IMHUIIEBbIX IPOU3BO/JICTB. [5], [6]

Knaccudpukauus  obopynmoBanusi.  Tpeboanus k| 4 |4 118

obopynoBanuto. OCHOBHbIE 3aKOHBI HAYKH O TIPOIleccax 1 7. 8.

anmaparax. MeToabl HUCCIEIOBaHMA MPOLECCOB U [9]

anmapaToB: ()eHOMEHOJIOTHYECKUH, IKCTIEPUMEHTAIbHBIMH,

a”HamuTHuyeckuil. Teopus nono6us. CUCTEMHBIN METOS.

3-4 | Tema 2. OcHOBbI THAPABJIUKHU. PEeXUMBI TeueHUS] ['mnpaBirueckuit pacuer 4 | yCTHBIH OTBET 0 | 40 [1], [2],
BA3KUX JKUAKOcTeH. McTeueHwe KMIKOCTH — 4Yepes TPpyOOTIPOBOIOB. 31 [4
OTBEpCTHUS U Hacalkd. [ MapaBIMuecKoe CONMPOTHUBIICHHE B pedepar [31. [4],
TpyOonpo-Boaax. ['uapasnuueckuii yaap. 4 |4 Knaccndukarius pacueTHoe 5], [6]

THIPABIMYECKUX MAIIIVH. '
3aaHue (71, [8]
Hacocsl, KoMITpeccopBbl. Bl
[9]
5-6 | Tema 3. Mexanndeckue npoueccol. U3menabuenue, OCHOBHBIC 33J]aud MMOMOJIOB U UX | 4 | yCTHBINA OTBET [1], [2],
pacnbliuBaHue, uuiMdoBaHue. Buasl wu3MenbueHUs CXEMHOE pEelICHHUE. o (3], [4]
edepar v 141
peosornyeckux MatepuasioB. KpuBble pacTsDKEHUS. 4 14 peaep 0
OcHOBBI pacuera cHCTEM
Jpo6nenue. Pezanne. PacnbuinBanue. lllnudosanue. 4,0 [5], [6]
acmupalvy, THEBMOTPAHCIIOPTA.




[7], [8],
[9]

7-8 | Tema 4. QOOpaGorka nasjeHueM. OCHOBHbIE BUJbI Mogenu TeyeHus MaTepraIoB YCTHBIN OTBET 4,0 [1], [2],
00paboTKH paBieHMeM. MamuHbel Ui 00paboTKU B KaHaJIax LIHEKa.
pedepar [3]. [4],
NUIIEBBIX Macc JaBlicHHeM. [Ipolecchl B ITHEKOBBIX
hopmMooOpa3yrOIIMX Mpeccax. [5], [6]
[7]. [8],
[9]

9 | Tema S. Pa3nenenue chinyqux cpen. O0uye cBejeHUs. ['my6okas mepepaboTKa MIICHUIIBI YCTHBINA OTBET 4,0 [1], [2],
BubpannonHoe cemapupoBaHHe Ha IIOCKOW SYEHCTOMN C MOJHBIM  pa3sfaCICHUEM  Ha 6 [3], [4]
neke. BubpanmonHnoe cenapupoBaHue. WHI'PEIUCHTBI pabota Ha B

HPAKTHYSCKUX (51, [6]
3aHATHUAX '
[7]. [8],
[9]
Tekymas paéora cTy1eHTOB 20
1 pyOesxxHasi aTTecTanHOHHAsI padoTa 15
10 | lIpoaoszkenume  Tembl 5. [THeBMaTHUeCcKOE YCTHBINA OTBET 2,0 [1], [2],
. Bub )
cerapupoBaHue UOpPOITHEBMAaTHYECKOE, MarHUTHOE paGora Ha (31, 4],
cerapupoBaHue.
MPaKTHYECKUX (51, [6]
3aHATHUAX '
[71. [8],
[9]
11- | Tema 6. I'uapomexanuueckue MPOLEeCcChI. YcrpoiictBo Memanok. TpuHiwm YCTHBINA OTBET 4,0 [1], [2],
12 | IlepememMBaHue XUAKUX U ChIMy4nx cmeceil. OOmue paboTHI.

cBenenus. CMmecutenn. | 'omoreHusanus.

pabora Ha
MPAKTUYCCKHUX
3aHSTHSIX

[3], [4],
[5], [6]




[7]. [8],
[9]
13- | Tema 7. Knaccupukamusi NpoueccoB pasaeleHHs ADBPOIUKIIOHBI, TUAPOITUKIOHEI. YCTHBIN OTBET 4,0 [1], [2],
14 | numeBbIX NPOAYKTOB. IIpu3Haku, HCMONB3yeMble IS Hasnauenue, YCTPOMCTBO,
6 pabota Ha [3], [4],
pazneneHus.  MarepuanbHble  OajaHChl  MPOLECCOB HPUHIUIL PAOOTBL.
MPAKTUYECKUX
paznaenenus. OcaxaeHue B I0J€ CHIBL  TKECTH. [5], [6]
3aHSTHSIX
Teopernyeckue OCHOBEI mpomecca. O6opynoBanme mms | 4 118
OCAXJIEHUS B MOJie CWibl TshkecTh. OcaxJieHue B I0Jie [7]. 8.
JCWCTBUSL LEHTPOOSKHBIX CHII. DJEKTPOOCAXKICHUE. [9]
Hentpudyru. Cenapatopsl. L{ukaoHsI.
15- | Tema 8. ®uabTpoBanue. O6uue ceeaeHuss. OCHOBHBIC Knaccudukanus YCTHBIN OTBET 5,0 [1], [2],
16 | 3akonomepHoctd  ¢unbTpoBaHus.  DUIBTPOBAIBHOE (GubTpOBATBEHOrO 060PYIOBAHMS.
pabora Ha [3], [4],
o0opynoBaHue.
MPAKTHYECKUX
4 3aHATHAX [51. [6]
[7]. [8],
[9]
17- | Tema 9. OcHOBbI MeMOpPaHHOI  TEXHOJIOTMH. Anmapartsl 1711 00paTHOro ocMoca YCTHBIN OTBET 50 [1], [2],
18 | Teopernueckue OCHOBBI mporiecca. MeToapl cOo3TaHus U yIbTpauIbTpaLiy.
pabora Ha [31, [4],
MOJIYIPOHUIIAeMbIX ~ MeMOpaH. CxeMbl  amnmaparoB
Pacuer cucrem oOpaTHOTO OCMOCa HNPaKTUYECKUX
paszieneHys Ha MoJIyIPOHUIIaeMbIX MeMOpaHax. 4 [5], [6]
U yIbTpadUIbTPALIUH. 3aHATHUAX
[7]. [8],
[9]
Texymas padora cTy1eHTOB 20
2 py0e:xkHasi aTTecTallMOHHAsI padoTa 15
IECTOW YYEBHbIY CEMECTP
1-2 | Tema 10. TennoBble npoueccbl. OOmMe CBEICHHUS. 4 Terno u X1aJOHOCHTEIH. YCTHBII OTBET 4,0 [1], [2],
Pacuer TeruoBbIx mporeccoB. CpenHue Temmeparypsbl.
pabora Ha




Pacuetsr k03 PUIIMEeHTOB TEMIO0TAAYH. MPaKTHYECKUX [3], [4],
3aHATUAX
[5], [6]
acueTHoe
; [7], [8l,
3aJaHue
[9]
3-4 | Tema 11. AnnapaTsl IJIi HarpeBaHus U OXJIAXKACHUS. Pacuer BBIIApHBIX amnmaparoB M oOcyxeHue 4,0 [1], [2],
Tunuunsle  cxembl  TeII0OOOMEHHHMKOB.  Pacuersl YCTaHOBOK. pedeparos (3], [4]
TETII000MEHHUKOB. s TE
Ipe3eHTalus
[5], [6]
[7], [8],
[9]
5-6 | Tema 12. BeimapuBaHnue. I3MeHeHue cBOiCTB pacTBOpa Cxembl MHOT'OKOPITYCHBIX YCTHBIA OTBET 4,0 [1], [2],
npu cryuieHnd. OHOKOPIYCHBIE BbIMApHBIE YCTAHOBKH, BBINTAPHBIX YCTAaHOBOK.
pit Ty A i P 4 P Y pabota Ha [3], [4],
MHOTOKOPITYCHBIE BBIITAPHBIEC YCTAHOBKH.
NPaKTUYECKUX (51, [6]
3aHATHSX '
[7], [8],
[9]
7-8 | Tema 13. YCTpOoWCTBO  BBINAPHBIX — AIIapaTOBy. Pacuer BBIIApHBIX amnmaparoB M YCTHBIA OTBET 4,0 [1], [2],
Knaccugukanus BbimapHbelx anmaparoB. OcoOeHHOCTH CTaHOBOK.
Purcan P P y pabota Ha [3], [4],
TEIUIOTIepEIavy B BHINTAPHBIX arlaparax.
MPAKTHYECKUX
[5], [6]
3aHATHUAX
7], [81,
pedepar [7], [8]
[9]
9 Tema 14. Kongencanus.  Konpencauus B YcTpoiicTBo KOH/IEHCAaTOPOB. YCTHBINA OTBET 4,0 [1], [2],
MOBEPXHOCTHBIX  KOHJIEHCATOPaX. Konnencanus B Pacuer.
P A P A i pabota Ha [3], [4],
KOHTAKTHBIX KOHJIEHCATOpaX.
MPAKTHYECKUX

3aHATUAX

[5], [6]




pedepar

[7], [8],
[9]

Texymasi padoTa cTy1eHTOB 20
1 pyOexxHasi aTTecTalildoHHAas padoTa 15
10 Tema 15. Maccooomennbie mnpoueccbl. OCHOBBI Pacuer MacCOOOMEHHBIX YCTHBIN OTBET 4.0 [1], [2],
MaccooOMeHa. Knaccuduxanus MacCcOOOMEHHBIX anrmaparos.
pabota Ha [3], [4],
nporieccoB. Mexanusm  Macconepenadn.  CrocoOsr S
MPAKTHYCCKUX
opraHuM3aluy KoHTakTa (a3. MaccooOMeHHBIE anmnaparsl R EII)H}ITI/ISIX [5], [6]
C IUICHOYHBIM TeueHueMm, ¢ OapOoraxem. Tapenku 118
PEKTH(HUKAIMOHHBIX allapaToB W HACAJKH HACAJOYHBIX [7]. [8].
arrmaparos. [9]
11- | Tema 16. Ileperonka. OCHOBHBIE 3aKOHOMEPHOCTH. Pacuer pa3mepoB TapenouHbIX YCTHBIN OTBET 4,0 [1], [2],
12 uarpaMma  Temrepar W TeIUIOBas  JUarpaMma. eKTH(HUKAIIMOHHBIX KOJIOHH.
Jhiarp patyp Anarp P ¢ pabora Ha [3], [4],
Mertonl TIEPETOHKH. Pextuduxanms.
BparopexTudukanoHHble NPaKTUYECKUX
BparopektudukanmoHHble  yCTaHOBKU. MoseKyisipHas [5], [6]
YCTAHOBKH 3apyO€KHBIX CTPaH. 3aHATHAX
JMCTHILISIIHSL. 71, [8]
pedepar [71. 8],
[9]
13- | Tema 17. Cymka numeBbIX NpoaykToB. CBoHCTBa Pacuer mporecca cymku. YCTHBINA OTBET 4,0 [1], [2],
14 | BnaxxHOrO BO31yXa. POPMBI CBSI3U BJIarM C MaTEPUAJIOM.
ol P P pabota Ha [3], [4],
[TokaszaTenu BnaxxHocTH MaTepuaina. [Ipouecc cymku.
MPAKTHYECKUX (51, [6]
CymmibHoe obopynoBaHue. Crioco6s1 CYIIIKH, 3aHATHUAX '
eaM3yeMble B CYIIHIIKaX. Y CTPOUCTBO CYIIMIIOK. 7], [8],
peanmusy y P y pedepar [71, [8]
[9]
15 | Tema 18. Copoéumonnbie npoueccol. Knaccudpukarms Pacuer npomecca agcopOrum. YCTHBINA OTBET 4,0 [1], [2],

COpOLMOHHBIX TporieccoB. AbcopOuusa. AbcopOeps.
Ancop6uus. Ancopoepsr. MonooOMeHHast ancopOmms.

pabora Ha
MPAKTUYCCKHUX
3aHSTHSIX

[3], [4],
[5], [6]




[7], [8],
[9]

16 Tema 19. Kpucramimszauusas u pacrBopenue. OOmue PerynmupoBanue nporecca 4 | yCTHBIH OTBET 2,0 [1], [2],
ceefeHus. llepecwllieHne  pacTBOpOB.  YIpaBlICHUE KpHCTaJUIM3alUH. paGora Ha (31, [41,
MPOLECCOM KPUCTAJUIU3ALIH. ArnnapaTtsl TSt

MPAKTUIECKHIX
KpucTayum3anuu. PactBopenue. 2 [5], [6]
3aHSTHSIX
[71, [8],
[9]

17 Tema 20. DxcrparnpoBanue M 3kcrpakunus. OOuue DKCTPaKTOPBI. 4 | oOcyxneHue 2,0 [1], [2],
CBEICHUs. YIIPaBJIEHHUE IPOLIECCOM HKCTPArupOBaHUS. MHoroctyrnenuaToe pedeparoB (31, [4]
O6opynoBanue JUIsi SKCTPAarMpoBaHUS. ODKCTPAKIUS B JKCTparupoBaHue. B

pe3eHTaIUs
CHCTEMAX XKHUJKOCTh-)KUAKOCTh. METOABI SKCTPAKIIUH. 2 [5], [6]
[71, [8],
[9]

18 2-0e py0Oe:kHOe KOMNbIOTEPHOE TECTUPOBAHME 20
Texymas padora cTya1eHTOB 15
Hroro: 70 76 70

Ilpumeyanus:

1. Bce Bubl yueOHOM pabOThI MOTYT MIPOBOAUTHCS TUCTAHIIMOHHO HA OCHOBAHHH JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

2. B nmenax peanuzalnuyd WUHIUBUAYAJIbHOTO MOAXOAA K OOYYEHHIO CTYAEHTOB, OCYIIECTBISIONMX Y4eOHBIM Mpoliecc Mo WHIUBUAYAIbHON
TPaeKTOPUU B paMKax HHJIMBUIYyaJbHOTOo pabodero IlaHa, W3y4e€HHWE MAHHOM JUCUUIUIMHBI MOXXET OCYIIECTBISATHCA 4Yepe3 HHAMBHUIYaJbHbIE
KOHCYJIbTAI[MM MPENOJaBaTeNsl OYHO, B YAaChl KOHCYJIbTAIMH, MO JJIEKTPOHHOW TIOYTe, a Takke ¢ wucrnoias3oBanuem Webex, miarhopmer

IMCTaHIMOHHOTO  oOyuenus  Moodle,  nu4HBIH

KaOuHET

ctyneHta Ha caite COI'Y,

JPYTHX

9JICMCHTOB

SHNOC COTI'Y.




6. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

[Ipu U3y4eHUn AUCUMIUIMHBI IPOBOAATCS JICKIMH U MPAKTHYECKUE 3aHATHS B TPAAULIMOHHON (opme
Y C UCIIOJIb30BAHUEM COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOTHH.

JUis DOCTHXKEHMsI IJIAHUPYEMBbIX pe3yibTaToB 0OydeHus, B aucuuminHe «lIpoueccsl u anmapatsl
IUILEBBIX POU3BOICTB)» UCIOJB3YIOTCA PA3JIMYHbIE 00PAa30BaTENIbHbIE TEXHOJIOIHHU:

Hnghopmayuonno-pazeusarowjue mexnono2uu, HalpaplICHHbIE HA OBJaJeHHE OOJBIIMM 3allacoM
3HaHWM, 3aIOMUHAHKE U CBOOOAHOE ONIEpUPOBAHUE UMH.

Hcnonb3yercss JIEKIMOHHO-CEMMHAPCKUN  METOJl, CAaMOCTOSITEIbBHOE M3YyYEHHUE JIMTEpaTypsl,
IIPUMEHEHHE HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH ISl CAMOCTOSITEIbHOIO MOMOJIHEHHSI 3HAaHUM, BKIIIOYas
UCIIOJIb30BaHUE TEXHUYECKUX U IEKTPOHHBIX CPEJCTB HH(OPMALIHH.

Jeamenvnocmusle npAKMUKo-0pueHmMupoBanHbvle MexnHo102uu, HaupapieHHble Ha (OPMUPOBAHUE
CHCTEMBl IPO(ECCUOHAIBHBIX NPAKTUYECKUX YMEHHMH, OOECIeuyMBarOIIUX BO3MOXKHOCTh Kay€CTBEHHO
BBINOJIHATH NPO(ECCHOHAIBHYIO JeSTeIbHOCTh. VICIOIb3yI0TCS pacueTHbIE 3a1aHusl.

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CPEACTB - caMblil 3()(heKTUBHBIN cr1OCOO
JIOHECEHHUsI BaKHOW MH(OpMAIMU NP MYOIUYHBIX BBICTYIUICHHSIX. Clai1-nipe3eHTaluy ¢ UCIOIb30BaHUEM
MYJIBTUMEAUHHOTO OO0OpYNOBaHMS IO3BOJISIIOT J(PQPEKTHBHO M HATTISAIHO TPEACTABUTH COJACPIKaHUE
U3y4aeMOro MaTepuaia, BBIACINTh U MPOUJUIIOCTPUPOBATH COOOILEHUE, KOTOPOE HECET MOYUUTEIbHYIO
UHPOpPMAIIMIO, TI0Ka3aTh €€ KIIOYEBbIe COJepKaTelbHble NYHKTHL. lcmonb30BaHuEe WHTEPAKTUBHBIX
DIIEMEHTOB TI03BOJISIET YCHIUTH A(PQGEKTUBHOCTh IMyONWYHBIX BBICTYIUICHUH, SIBIISIOUIMXCS YacThIO
po¢eCCHOHATLHOMN IEATETFHOCTH MPETIOIaBaTEs.

[Ipesenramuu npennoiaratoTcst mo temam: «lIpumenenume mporecca (GUIBTPOBAHUS B IHIIEBBIX
IPOU3BOJCTBAX »; «IIpuMeHeHne npo1eccoB NePeroHKy, peKTU(PUKAIIMY B MULIEBBIX IPOU3BOACTBAX .

Jekyusa-ouanoz — conepkaHue IMOJAETCS YEpe3 CEpUI0 BOIPOCOB, Ha KOTOPBIE CTYAEHT JIOJIKEH
OTBEUYaTh HEMOCPEICTBEHHO B X0/1€ JIEKIIUH.

Cumyayuonnsle 3a0anusa — criocod NPOBEPKM 3HAHUM, MO3BOJSIIONIUI B YCIOBHOW OOCTaHOBKE
pelaTte KOHKpETHbIE peanpHble 3anaud. OIHOM M3 LeNneld pelleHHs CUTYalMOHHBIX 3aJaHui sBIIAETCS
BbIpa0OTKa y CTYJEHTOB HAaBBIKOB B PEIIEHWU KOHKPETHBIX CUTYyalluil, ¢ KOTOPBIMH OHHM HOCTOSHHO
BCTPEYAIOTCA Ha MpakTHKe. Yem TunuuyHee OyneT cuUTyalus, TeM akTHBHEe NPOUIET 3aHATHE U
b ¢extuBHee Oyner e€ pesynabrar. I, HakoHel, CUTYyal[MOHHbIE 3a/JaHUSl CIIOCOOCTBYIOT Pa3BUTHIO
CHUCTEMHOI'O MBIIUIEHUS M NPUMEHEHUIO 3TUX 3HAHMH K PEIICHUI0 KOHKPETHBIX 3a7ad INPaKTUYECKOU
JEATEIBHOCTH.

Pemenue cutyallMOHHBIX 3a1a4 mnpeaycMorpeHo mo teme: «llogbop um pacuer LEHTPOOEKHOTO
Hacocay, «[logbop u pacueT peKTUHHUKAITMOHHON KOJIOHHBD.

I'pynnosasa oOuckyccusa (o6cyxaeHue Bnosroioca). [lng mnpoBeneHHs TakoW IUCKYCCHU BcCe
CTYAEHTHI, MPUCYTCTBYIOUIME HA IPAKTHUYECKOM 3aHATHM, pa3OMBarOTCs Ha HEOOJbIINE IOArPYIIIHL,
KOTOpBhIE OOCYXXJAIOT T€ WM MHBIE BOIPOCHI, BXOAfIME B TeMmy 3aHATUSA. OOCyXKIEHHE MOXKET
OpPraHU30BBIBATHCS ABOSIKO: JMOO BCE MOJATPYMIbI aHAIM3UPYIOT OAMH U TOT € BOIpPOC, JUOO Kakas-To
KpylHasi Tema pa30uBaeTcsi Ha OTHeNbHbIE 3afaHus. TpaJulMOHHbIE MaTepUAJbHBIE pPE3YJIbTaThl
00CYXJI€HUSI TAaKOBBI: COCTaBJIEHHME CIIHCKA MHTEPECHBIX MBICIEH, BBICTYIVIEHHE OJHOTO WJIM JIBYX UJIEHOB
HNOJATPYNI C JIOKJaJaMHi, COCTABICHHE METOAMYECKHUX DPa3pabOTOK WM MHCTPYKIIMM, COCTaBJIEHHE IUIaHa
JNIEUCTBUIL.

OnjaliH-ceMMHAP — Pa3HOBHUJIHOCTh BeO-KOH(GEpEeHLIUH, MPOBEACHHE OHJIAMH-BCTPEY WM
npe3eHTanni uepe3 MHTepHeT B peknMe peanbHOro BpeMeH!. Kaxaplil U3 yJaCTHUKOB HaXOJUTCS Y CBOETO
KOMIIbIOTEpa (CpelCTBa CBSI3M), a CBSI3b MEXJIYy HMMH MOJAJIEpKUBaeTcs depe3 VHTepHET mocpeiacTBoM
3arpy»aemMoro MpHuI0KeHUs!, yCTAHOBJICHHOIO Ha KOMIIbIOTEpE KaKI0To ydacTHuka (Zoom, Meet, Skype u
ap.)

Buneoxongepenuus — ceanc BuaeokoHdpepeHncpssn (BKC) — 3T1o TexHOMOrUsS MHTEPaKTUBHOTO
B3aMMOJICICTBUSA JIByX M OoJiee y4yaCTHHKOB 00pa30BaTENbHOrO mpolecca s ooMeHa uMHpopmanuei B
pEAIbHOM PEXHME BPEMEHHU.



TexHOoJOTHs AIIEKTPOHHOrO O0y4eHUs (peanu3yeTcs IMpU MOMOIIHM 3JIEKTPOHHONW 00pa3zoBaTeIbHOM
cpeapl COI'Y npu ucnons3zoBanuu pecypcos DbC, mpu NpoBeIeHNN aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUS
UT. 1.).

Hcnonp3ytorcsi OalIbHO-pEHTHHIOBAas CHCTEMa OLCHKHM 3HAHWW, TEXHOJOTHH C TPUMEHEHUEM
JIMCTaHIIMOHHOTO 00yueHus Ha ratdopme http://Ims.nosu.ru/.

7. Y4eOHO-MeToAHYecKOoe 00ecneueHue cCaMOCTOATEIbHOI padoThl CTY/IEeHTOB

CamocrosiTenbHas paboTa 00yJaronuxcs SBIsSETCS OJHUM U3 BUAOB yueOHBIX 3aHATHII. OCHOBHBIM
IOPUHILIMIIOM OPTraHU3allid CaMOCTOSITENIbHOM paboThl CTYNEHTOB SBIIAETCS KOMIUIEKCHBIH TMOJXOZ,
HaAIpaBJIEHHBIH Ha (POpMHpOBaHHE HABBIKOB PENPOAYKTUBHONW M TBOPYECKOM IESATENLHOCTH CTYACHTA B
ayJUTOPUH, IPU BHEAYTUTOPHBIX KOHTAKTAX C MPETNOIaBaTEIeM, IIPH JOMAIIHEH TTOITOTOBKE.

CamocrosrenbHas paboTa MPOBOAUTCS C LENbIO:

— CHCTEMATH3allMd M 3aKPEIJICHUS MOJYYEHHBIX TEOPETUYCCKUX 3HAHWUN M MPAKTUYCCKUX YMEHUI
00y4arouuXxcst CTyI€HTOB;

— yriayOJeHus U pacllupeHus TEOPETUUECKUX 3HAHUM;

— (hopMHUPOBaHUS YMEHHUI UCIOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO U
CHEIHMANIbHYIO JINTEPATYPY;

- (QopmMHupoBaHUS  CaMOCTOSITEILHOCTH  MBINUICHHs,  CIIOCOOHOCTEH K  CaMOpa3BUTHUIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEAIU3aLllu;

— pa3BUTUS UCCIIEIOBATEIbCKUX YMEHUH.

CamocrositenpbHass paboTa OOYy4YaIONMIUXCSA OCYIISCTBIISETCS Ha MPOTSKEHUUM M3YUYCHHS BCEH
JTUCITUTUIMHBL B COOTBETCTBUU C YTBEPXKICHHOW B Y4eOHOM IUIaHE TPYIOEMKOCTHIO (JIII OYHOUN (HOpMBI
o0yuenus 36+40 yac) u COCTOUT U3:

- paboThl CTYACHTOB C JEKUMOHHBIMH MaTepHuajaMH, MOWMCKAa M aHadu3a JUTepaTypbl U SJICKTPOHHBIX
HMCTOYHUKOB MH(POPMAIUH 110 3aJaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUI JIJIs camocTosATeNbHON padoTel B OUOC COI'Y;

- U3y4YEeHHS TEOPETUYECKOTO MaTepHaa A MOArOTOBKY K MPAKTHUECKUM 3aHSITHSIM;

- 0opMIIEHHE NPAKTHYECKUX PaOOT C BBHIMNOJIHEHUEM CXEM, PUCYHKOB OOOPYAOBaHHUS, PacyeTOB
(bU3HUYECKUX BEIUYUH,

- MIOJITOTOBKH K 3a4eTy/K3aMeHYy.

Tembl 1 pOpMBI BHEAYAUTOPHON CAaMOCTOSATETHLHON PabOThI, €€ TPYTOEMKOCTh COICPIKATCS B pasierie

®opMBI CAMOCTOATEIBHOMH PAa0OTHI CTY/ICHTOB:

a) coctaBlieHHe peepaTUBHBIX COOOIIEHUI HA MPENTI0KEHHBIE TEMBL;

0) moaroToBka npe3eHrtanuii B Power Point;

B) MOJATOTOBKA MHUCHMEHHBIX WM YCTHBIX BOMPOCOB U 3aJlaHUM I CaMOCTOSITENbHOMN
paboThI (ToMalIHue 3aJaHus);

I) KOHCIIEKTHPOBaHHE HEKOTOPHIX BOMPOCOB TEM, pa3JelioB, BHIHECEHHBIX Ha
CaMOCTOSITENIbHYIO padoTy;

1) y4acTUe B IUCKYCCHUSX.

Meroanyeckue peKoOMeHAalUH 110 HANIMCAHUIO pedpepaToB

Pedpepar — mnmcemenHas paboTa 1O ONpEACICHHOW HAaydHOW MpoOJieMe, KpaTKoe H3JI0KEHNE
HAayyHOro TpyJda WIM HaydyHOH mnpobnembl. OH sBiseTCS AEMCTBEHHON (HOpPMOIM CaMOCTOATEIHHOTO
HCCJIEJIOBaHMSI Hay4HBIX MPOOJIEM HAa OCHOBE M3y4YEHHUS! TEKCTOB, CHEIMAIbHOM JIMTEpaTyphl, a Takke Ha
OCHOBE JIMYHBIX HAOJIIOJICHUH, UCCIENOBAaHUNA M TNpaKTHYECKOro ombiTa. Pedepar momoraer BbIpaboOTaTh


http://lms.nosu.ru/

HaBBIKM M TPHEMbl CAMOCTOSITEBHOIO HAyYHOTO TIOMCKA, TPAMOTHOTO M JIOTUYECKOTO W3JI0KECHHUS
U30paHHOH MPOOIEMBI U CIIOCOOCTBYET MPUOOIICHUIO CTYJACHTOB K HAYyYHOU AEATEIbHOCTH.
[TocnenoBarenbHOCTH PabOTHI:
1. BwsiOop Temsl uccienoBanus. Tema pedepara BEIOUpaeTCst CTyICHTOM Ha OCHOBE €0
HAY4YHOT0 MHTepeca. Takxke NOMOILb B BBIOOPE TEMbI MOXKET OKa3aTh IIPENo1aBaTellb.
2. IlnanupoBanue wuccienoBaHus. Biitouaer cocTaBleHHE KaJIEHAAPHOIO IUIAHA HAy4YHOIO
UCCIIIOBaHMsl U IUIaHa mpeanosaraemoro pedepara. KanengapHblil IUIaH MCCIEIOBAHUS BKIIOYAET
CJIEAYIOLIME 3JIEMEHTHI: BbIOOpP U (QOpMyJIMpOBaHHE NPOOIEMbl, pa3paboTKa IUIaHA HCCIENOBAaHUS U
IpeBapUTENbHOrO IUlaHa pedepara; cOOp M HM3ydEHHE HMCXOJHOIO Marepuaia, MOUCK JINTepaTyphl;
aHamM3  COOpaHHOTO  Marepuana, TeopeTHuYecKas  pa3paboTka mIpoOJeMbl;  COOOIIEHHE O
NpeBapUTENbHBIX pe3yJabTaTaX HUCCIEAOBAHMS, JHUTEpaTypHoe O(GOpPMIICHHE HCCIEI0BaTEIbCKON
npobeMbl; 00cyxaeHne padoThl (Ha ceMuHape U T. 11.). [Inan pedepara xapakTepusyeT ero cojepxaHmue
U cTpyKTypy. OH OJDKEeH BKIIIOYATh B ce0s: BBEACHHUE, /1€ 0OOCHOBBIBACTCS AKTYaJIbHOCTh MPOOJIEMBI,
CTaBATCA 1I€Jb M 3aJauyd MCCIIEJOBAaHUS; OCHOBHAs 4acTbh, B KOTOPOHM pPAaCKpBIBACTCs COJEpKaHHE
Ipo0JIeMbl; 3aKIF0UEHHE, T 00001at0TCs BEIBO/BI 110 TEME U JTAIOTCS IPAKTUUECKUE PEKOMEHAALINY.
3. Ilouck u nzydeHue auteparypsl. s BbIABICHUS HEOOXOAUMOW JIUTEPATyphl CleAyeT 0OpaTUThCS B
6ubnuoreky wim K npenojasarento. [lomoOpaHHyro JuTepaTypy cieayeT 3apUKCHpOBATh COTJIACHO
I'OCT mno OubGmmorpaduveckoMy OIUCAHUIO Mpow3BeAcHU medatu. s pa3paboTku pedepara
JIOCTaTOYHO M3ydeHHe 4-5 BaXHEMIIUX cTaTed mo u3dpaHHOU mpobieme. [Ipu m3ydeHun IuTeparypsl
HEoOXOIUMO BbIOMpaTh MaTepuall, HE TOJbKO MOATBEPKAAIOIIMNA MO3UIMIO aBTOpa pedepara, HO U
MaTepHa sl OJIEMHUKH.
4. O6paboTka marepuaina. [Ipu 06paboTKe MoIydeHHOro MaTepraia aBTop J0JKEH: CUCTEMAaTU3UPOBATh
€ro 1o pasjienaM; BbIIBUHYTh U 00OCHOBATh CBOM I'MITOTE3bI; ONPEIEIUTh CBOIO MO3UIUIO, TOUKY 3PEHUs
[0 paccMaTpuBaeMol ImpobsieMe; YyTOUHUTh O0BEM M COAEP)KaHUE MOHATHM, KOTOPBIMU MPUXOJUTCA
OlepUpoBaTh IMpH pa3paboTKe TeMbl; CHOPMYIMPOBATH ONPEACICHUS M OCHOBHBIE BBIBOBI,
XapaKTEPU3YIOIIUE Pe3yNIbTaThl HCCIEOBAHNUS; OKOHYATEIILHO YTOUHUTH CTPYKTYpY pedepara.
5. Odopmrnenue pedepara. [Ipu opopmnenun pedepara peKOMEHIYETCs MPUIECPKUBATHCS CIETYIOIINX
IPaBUIT:
-cJIelyeT MUCAaTh JINIIb TO, YeM aBTOP XOUET BBIPA3UTh CYITHOCTH MPOOJIEMBI, €€ JIOTHKY; -ITUCATh CTPOTO
M0CJIEI0BATENbHO, JOTMYHO, 10Ka3aTeNbHO (110 cXeMe: Te3UC — 000CHOBAHUE — BBIBO);
-ucaTh SpKO, OOpa3HO, KMBO, HE TOJBKO BCKpBIBAS MCTUHY, HO M OTpa)kas CBOIO IIO3MIIHIO,
nponaraHupys MoJiyueHHblE pe3yabTaThl,
-McaTh OCMBICIEHHO, COOJIOAas IMpaBUja TIpaMMaTHKH, HE 3JI0YHNoTpeOisisi HayKooOpa3HbIMHU
BBIPQKEHUSIMHU.

Pedepar BeIOTHAETCS B COOTBETCTBUU C TPEOOBAHUSMHU CTaHAAPTOB, pa3pabOTaHHBIX IS TAHHOTO
BHJIa TOKYMEHTOB. PaboTa moykHa OBITH BHITIOJIHEHA Ha Oesiol Oymare cranmaptHoro jucta A4. Tekct
JOJKeH OBbITh OTIEeYaTaH Ha KOMIIbIOTepe B TeKCTOBOM peaakTope Microsoft Word u oTBeuath
CJIEAYIONIMM TPeOOBaHUSAM: TIapaMETPHI TI0JIeH CTPaHUI] TOJDKHBI OBITh B IIpeZieNiaX: BepXHee U HUKHEE —
no 20 mm, npaBoe — 10 mm, sneBoe — 30 mm, mpupt — Times New Roman , pazmep mpudra — 14,
MEXCTPOUHBIA HMHTEpBaJl — MOJyTOpHBIA. JleHTa mpuHTEpa — Tosnbko uépHoro IBera. Hymeparms
cTpaHull B pedepare I0MKHA ObITh CKBO3HOM, HauMHAas ¢ TpeTbell cTpaHuibl. Homep mpocraBisercs
apabckuMu U paMu BBEpXY KaKI0W CTpaHHIIBI CIIpaBa.

[Tpu u310KEHNU MaTeprana He0OXO0AUMO MTPHICPKUBATHCS TIPUHATOTO TUIAHA.

bubmmorpaduyecknii CIIMCOK COCTABIISIETCSI HA OCHOBE MCTOYHHUKOB, KOTOPBIE OBUTA TIPOCMOTPEHBI
W W3y4CHBl CTYIEHTOM NpW HamwWcaHuM pedepaTta. JlaHHBIA CHUCOK OTPaKaeT CaMOCTOSITEIHHYIO
TBOPYECKYIO pabOTy CTYAEHTa, YTO IMO3BOJISIET CYAMTh O CTENEHH ero TMOATOTOBKM W YIIIyOJCHHH B
BBIOpaHHYIO TeMaTuKy. Bcsi ucmonp3oBaHHas JUTepaTypa pa3MEIIAaeTcsl B CIEAYIOIIEM IOpsIKe:



3aKOHOJATENbHBIC aKThl, MOCTAHOBJICHUS, HOpPMATHBHBIC JOKYMEHTHI; BCsl ydeOHas auTeparypa B
an(aBUTHOM TOPSAKE, 3aT€M CPEICTBA MEPUOJUIECCKON TedaTH B ajadaBUTHOM MOPSIKE; UCTOUYHUKHU U3
cetu MHTepHeT.

MeToanuyeckne peKOMEHIAMUM 110 CO3AAHUI0 MYJIbTUMEIUITHON NMPe3eHTAunu

CrpykTypa U cofepKaHHUe MPE3EHTALMHN — 3TO JJUYHOE TBOpPYECTBO aBTOpa. llosne3Ho mcnonbp3oBath
11a010HbI 0OhOPMIIEHUS 1711 TOATOTOBKY KOMIIBIOTEPHOM Mpe3eHTallUH.

Craiiipl JKeNaTeabHO HE MEePEerpy’ aTh TEKCTOM, Jy4lle pa3MeCcTUTh KOpOTKHE Te3uchl. Ha cnaigax
He00X0IMMO J€MOHCTPUPOBATh HEOOJbIINE GParMEHThl TEKCTa JOCTYIHbIE JJIsl YTCHHS HA PACCTOSHUU;
2-3 dotorpaduu unu pucynka. Hanbonee BaxkxHbIi MaTeprall JIyqIlle BIICIHUTb.

Tabmuiel ¢ TUGPOBBIME JAHHBIMU TJI0XO BOCIPUHUMAIOTCS CO CIIAMJIOB, B 3TOM cliydae IU(PPOBOit
MaTepual, Mo BO3MOKHOCTH, JIYYIIIe TIPECTABUTH B BUIC IPa(hUKOB U JUATPAMM.

He cnenyer wsnuimHe yBIEKaTbcs MyIbTUMEAUHHBIMU dddekramu anumarmu. OcoOeHHO
HEeXeNaTeIbHBI Takue P(EKThl KaK BBUICT, BpallleHUE, BOJHA, TOOYKBEHHOE MOSIBICHUE TEKCTa U T.1.
OnTumanbHas HacTpoika 3(hQeKToB aHMMANMKU — MOSBJICHHUE, B TIEPBYIO OYepe/ib, 3aroJioBKa claiiia, a
3aTeM — TeKkcTa mo ab3amam. [Ipu 3TOM eclii HECKOJIBKO CIaiJIOB MMEIOT OJMHAKOBOE HA3BaHUE, TO
3aroJIOBOK ClIaiiia JOJIKEH TTOCTOSIHHO OCTaBaThCsl HA DKpaHE.

Uto0Obl 00€CIeYnTh XOPOIIYI0 YATAEMOCTh MPE3CHTANN HE00X0IMMO IMOA00paTh TEMHBIH BET (poHa
U CBETJIbIN 1BeT mpudTa. Hemb3s Taxke BEIOUpATh POH, KOTOPBINA COACPKHUT aKTUBHBINA PUCYHOK.

KenaTenbHO TOATOTOBHUTH K KAXKIOMY Claiay 3aMeTKM 1O JOKJIaay. 3aTeM pacnedaratbh UX U
WCII0JIK30BaTh MPU MOJATOTOBKE WM Ha cCaMOil TIpe3eHTannu. MOXHO pacredaraTb HEKOTOpbIE KITFOUEBbIS
CJIaii/Ibl B KAU€CTBE Pa3/laTOYHOr0 MaTepuaa.

HeoOxomumo o0s3arensHO coONOAaTh €AWHBIA CTUIL O(GOpPMIICHHS] Tpe3eHTalUu U OOpaTHThH
BHMMAaHUE Ha CTHJIMCTUYECKYIO TPAMOTHOCTb.

Crnenyer mpoHyMepoBaTh CIaWbl. DTO MO3BOJUT OBICTPO 00paIiaThCs K KOHKPETHOMY CIaiy B
cilydae He0OXOJUMOCTH.

Pexomenpanmm no coaepKaHuio U CTPYKTYpE CIal0B MyJIbTUMEIUUHON TPE3CHTALIUHN:

1-# cnaiin (TUTYIBHBIN), HA (OHE KOTOPOTO CTYIAEHT MpeACTaBiseT TeMy npoekrta, OO
Y Hay4YHOT'O PYKOBOJIMUTEIIA.

2-1i cnaiin. Bxirogaet B ce0st OOBEKT, MPEAMET U TUIIOTE3y UCCIIEIOBaHUS.

3-it cnaiin. ComepXuT Uenb U 3agaud ucchenoBaHus. lleab mpoekra momxHa OBITh
HaIMCcaHa Ha dKpaHe KPyMHbIM mIpudTOM. 3/1€Ch K€, €CIIU MO3BOJIIET MECTO, MOKHO HAMKUCAaTh U
3a/1au. 3a/1a4u MOTYT OBITh MPEACTABJICHBI U HA CJIEIYIONIEM Claiije.

4-i1 - cnaiin. CoaepKUT CTPYKTYPY pabOThl, KOTOPYIO MOXHO MPEJOCTaBUTh, HATIPUMED,
B BHJIE TPaPUUYECKUX OJIOKOB CO CTPEIKaMH. A TaK)Ke — MePEUUCICHUE TPUMEHSIEMBIX METOJIOB U
METO/IHK.

5-ii - cmaiin. IlpencraBnsercst copepkannue U TeopeTuueckas 3HaYMMocTh poekTa. CyTh
pemaemMoit mpo6sieMbl MOXKET OBITh TIPEICTABIICHA B BUJE CXEM, TAaOJHII, TUarpamMmm, rpaukos,
dotorpaduii, pparmentoB pribmMoB U T.I. Ha TeopeTnueckyro 4acTh MPEACTABICHHS MPOCKTA
JIOJKHO OBITH CO3/TaHO HECKOJIBKO CIIal IOB.

6-i1 - cimaiin. BoaMoKHOCTH TIPUMEHEHUS pe3yNIbTaTOB PadOTHI Ha mpakThke. Ha oty Temy
TaK>Xe JTOJDKHO OBITh HECKOIBKO CIIAIOB.

7-i cnaiin. I'maBHBIC BBIBOJIBI, UTOTH, PE3YIbTATHI MPOEKTA I1€JIeCO00pa3HO MOMECTUTH Ha
oTnenbHOM craiie. [Ipu sToM He cieayeT MmepeducisiTh TO, YTO OBLIO CIIENAaHO, a JAKOHHUYHO
M3JI0KUTh CYyTh 3HAUMMOCTHU MPOEKTA MM MOJYUYEHHBIX PE3YyIbTaTOB HCCIIEIOBAHUS.

[Tocnennuii cnaiin. B koHel INpe3eHTaUMM JKENATeNIbHO MOMECTUTh Clal C TEKCTOM
«Cnacubo 3a BHUMaHHE!».

MeToanuyecKkue YKa3aHus MO0 NPOBECACHUIO MPAKTHYECCKUX 3aHSATHI 110 JUCIHHUILIMHE «Hpoueccu H
almnmapartsbl IMINEBLIX ITPOU3BOACTB»



Juctumuinaa «lIpomecchl m anmapaTbl NUIIEBBIX IMPOM3BOACTB» IPOBOAMTCA B TEYEHUE JIBYX
CEMECTPOB, MPAKTUYECKUE 3aHATHUS B 00beMe 36+34 yac.

[IpakTuyeckue 3aHATHS SIBIAIOTCS OJHUM W3 BAXHEWIIMX BUAOB Y4eOHOW pabOThHI, COCTaBISIOT
OCHOBY TIOATOTOBKM CTYJIEHTOB [0 [TUCHMIUIMHE M HampaBieHbl Ha (OPMHUPOBAHHE Yy CTYACHTOB
CUCTEMATHU3UPOBAHHBIX 3HAHUI M HABBIKOB 110 IIPOLIECCaM U allllapaTaM MUIIEBBIX POU3BOJCTB.

BbInonHeHUI0 MPakTHYECKOW pacueTHON padoThl JOJDKHA MPEIIECTBOBATh CAMOCTOATENbHAs paboTa
C JHUTEPAaTypHBIMH HCTOYHMKAMHM M KOHCIEKTOM JIEKIIUH, TPU ITOM CJIEAyeT OOpaTHTh BHHUMAaHUE Ha
TEOPETUYECKHE BOIPOCHI 110 TeMe 3aHATUs. [lepBoHauanbHO UAET ONPOC TEOPETUUECKOIO MaTepuaia TEMBI
3aHATHS. 3aTeM B s BOIPOCOB IIPENOAABATENS CIEAYET CKOHLEHTPHUPOBATH BHUMAHUE HAa OCHOBHBIX
UESX TEMbI 3aHATUSA. BOpoCk! 10JKHBI BKIIIOYaTh B c€0s1 pa3IMuHble BapyUalliy 3JIEMEHTApPHBIX CUTYalui,
O0TOOpaKaloIIUX OCHOBHBIE HAEHU TEMBbl 3aHATHS B UX B3aUMHOW B3aMMOCBS3U. 3aJaBacMble BOIPOCHI
JIOJKHBI OBITh KOPOTKUMH U MAaKCUMAJIbHO IPOSIBIIATE B CTYJIEHTAX UX COOOPa3UTENbHOCTb.

CryneHTbl TOJKHBI 03HAKOMUTBCS € LENBIO U 337a4yaMy pa0oThl. Pe3ynbTaThl BBINOJIHEHHON paboThI
oopmisitoTcst B pabouell TeTpaauM o IpeiokeHHoW ¢opme. Kaxgoe BBINOIHEHHOE MPAKTHYECKOE
3aJjaHue JOJDKHA ObITh O(OPMIIEHO MAOJDKHBIM OOpa3soM U CHAAHO NPENoJaBaTeilo, IPOBOJUBILEMY
IIPAKTUYECKUE 3aHITHS.

VCTHBIM  ompoc  sBIsS€TCS OJHUM U3 OCHOBHBIX CIIOCOOOB ydeTa 3HAHUH  CTYJECHTOB.

PaznuuatoT ppoHTaNbHbINA, MHIMBUAYATbHBIH 1 KOMOMHUPOBAaHHBIN OIIPOC.

@ponmanvuslii onpoc nposoauTcs B (popme Oecenpl mpenoaasatens ¢ rpynnoil. OH opraHMYecKH
COYETAeTCs ¢ MOBTOPEHHUEM IPOMACHHOTIO, SIBJISACH CPEICTBOM Ul 3aKpeIUICHUS 3HAHWM U yMeHui. Ero
JIOCTOMHCTBO B TOM, YTO HA aKTUBHYIO YMCTBEHHYIO pabOTy MOKHO BOBJI€Ub BCEX CTYIEHTOB Ipymiibl. J{is
3TOTO BOIPOCHI JIOJDKHBI JIOMYCKAaTh KpaTtkylo (opMy oOTBeTa, OBITh JAKOHWYHBIMH, JIOTHYECKH
B3aMMOCBSI3aHHBIMH JIPYyT' C APYrOM, JaHbl B TaKOH ITOCIIEAOBATEILHOCTH, YTOOBI OTBETHI CTYJCHTOB B
COBOKYITHOCTH MOTJIH PAaCKpBHITh COJepKaHue paszzaena, TemMbl. C MOMOIIBI0 (PPOHTAIBHOTO OmIpoca
IpenoaaBaTesib UMEET BO3MOKHOCTh MPOBEPUTH BBINOJIHEHUE CTYJAEHTAMM JOMAIIHETO 33/1aHUs, BBISICHUTD
TOTOBHOCTbH TPYIIIBI K M3yYSHHIO HOBOTO MaTepHala, ONpeaenTh ChOPMUPOBAHHOCTh OCHOBHBIX MOHATHH,
YCBOEHHE HOBOTO Y4eOHOTO MaTepHaia, KOTOPbIi ObLI TOJIBKO YTO pa3o0paH Ha 3aHSATHH.

Hnousuoyanvhulit onpoc NpeanonaraeT oOCTOSTENbHBIC, CBA3HBIE OTBETHI CTYACHTOB Ha BOIPOC,
OTHOCSIIIIMICS K M3y4yaeMOMY y4yeOHOMY MaTepualy, MO3TOMY OH CIIYXKUT BaKHBIM Y4€OHBIM CpPEICTBOM
pa3BUTHS peYM, NaMSTH, MBIIUIEHUS CTYAEHTOB. UTOOBI clenaTth TakKylo MpOBEpKy Oosiee IIyOOKOH,
HEO0OXOUMO CTaBUTh NEpe]] CTYA€HTaMU BOIPOCHI, TPEOYIOIUE pa3BEPHYTOrO OTBETA.

Bomnpock! 1151 MHIUBUAYaTBHOTO ONpOCca JAOJKHBI OBITh YETKUMHU, SICHBIMU, KOHKPETHBIMH, EMKHUMU,
UMETh MPUKIAJIHON XapaKTep, OXBaTbIBaTh OCHOBHOM, paHee NPOHAEHHBIM MaTepuan nporpammsl. Mx
COJIep’)KaHuE JOJDKHO CTHUMYJIMPOBAaTh CTYJEHTOB JIOTUYECKH MBICIUTh, CpPaBHUBATh, aHAJIN3HPOBATh,
JIOKa3bIBaTh, MOOUPATh yOeIuTeNbHbIe IPUMEPH], YCTAHABIMBATh MPUYMHHO-CJIEICTBEHHbIE CBSI3H, JIEJIaTh
000CHOBaHHBIE BBIBOJIbI 1 3TUM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBJICHUIO 3HAHUI CTYJICHTOB.

Bomnpockl 00b14HO 3a1al0T BCel Tpymme U mocie HeOONbLIoON May3bl, HEOOXO0AUMON AJISt TOTO, YTOObI
CTYJEHTBI TIOHSUIN €70 U IPUTOTOBWINCH K OTBETY, BBI3BIBAIOT Il OTBETA KOHKPETHOT'O CTY/IEHTA.

Ilucomennaa npoeepka Hapsly C yCTHOM SIBISETCS BaXKHEUIIUM METOJIOM KOHTPOJISI 3HAaHUH, YMEHUN
U HaBBIKOB CTY/1€HTOB. OIHOPOHOCTh Pa0OT, BHIMOIHAEMbIX CTYJIEHTAMH, T03BOJISIET MPEIBIBIATH KO BCEM
OJIMHAKOBbIE TPEeOOBaHUs, MOMBITAET OOBEKTUBHOCTh OLIEHKU pe3yabTaToB oOyueHus. IIpumeHeHue storo
METO/1a JTaeT BO3MOXKHOCTb B HauOoJiee KOPOTKUH CPOK OJHOBPEMEHHO IMPOBEPUTH YCBOEHHUE y4eOHOTro
MaTepuaia BCEMHU CTYIAEHTaMHM TpYMIbl, ONPENEIUTh HANpaBlIE€HUs s WHIUBUIYyalbHOW paboOTHI ¢
KaXKIBbIM.

[TuceMeHHas mpoBepKa UCMOJIb3yeTCs BO BCEX BUIaX KOHTPOJIS M OCYIIECTBISETCS Kak B ayAUTOPHOH,
TaK U BO BHEAYAUTOPHON paboTe (BBINOJIHEHNE JOMAITHUX 3aJaHui).

MeTtoauyeckue peKoMeHAAINHU 110 UCIOJIL30BAHNIO HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4YeHust

Jnsg  wu3ydeHHs JIEKUMOHHOIO  MaTepuana JUCHUIUIMHBI  MPUMEHSIIOTCS  ayAMOBU3YyalbHbIE

(MynbTUMEIUNHBIE) TEXHOJIOTUH, KOTOPbIE HE OTPULIAIOT TPATULMOHHBIE, IPOBEPEHHBIE BPEMEHEM METOJIbI



npenoaaBanus, HO, IIPU 3TOM, OHU IMOBBIIIAIOT HAITIAAHOCTD, I/IH(I)OpMaTI/IBHOCTb, OICPAaTUBHOCTH B IMOAAYC
UH(OPMALINH, TO3BOJISIOT SKOHOMUTH BpEMs 3aHITUH.

Kaxnoe nmpakTudyeckoe 3aHATHE UMEET CBOIO 0cO0YI0 (hopMy MPOBEIEHUS, CBOIO METOJOJIOTHUECKYIO
cnenu(uKy, dYTO TO3BOJIIET pa3BUBaTh Y CTYICHTOB pa3iMyYHble Kak OOIIEKYJIbTypHBIE, TaK H
npodeccuoHanmbHble  KoMmmeTeHIMH. llocTaHoBka mpoOsieMbl, pa300p aKTyalbHBIX KOHKPETHBIX H
THIOTETUYECKUX CUTYAIMi, CO3aHie aTMOC(Eephl AUaIora MeXIay MpernoaBaTeieM U POl MO3BOJSeT
pa6OTaTb HHIUBUAYAJIBbHO U B MAJIBIX I'PYHIIAX, KOJIJICKTUBHO OGCY)KI[&TB OHpGZ[GJIGHHLIﬁ TEMaMH1 MaTcpual,
a TaKk)Ke MHUIMMPOBATH CAMOCTOSTEIBHYIO paboTy CTYACHTOB. IIpu ocMbICIEHHH COAEp>KaHUS BOIPOCOB
MMPAKTUYCCKUX 3aHSATUU npeciaeayercsa 1cib CO6JIIOI[21TB MPECMCTBCHHOCTL B HpO(beCCI/IOHaJ'IbHOM n B
TBOPYCCKOM pa3BUTUHU CTYACHTOB.

KoHTponb caMOCTOSATENBHOW pPa0OThI CTYIEHTOB TNPU3BAaH ClHENaTh Ipolecc oO0ydeHus Ooliee
IENIOCTHBIM W OpraHu4YHbIM. Ero 3amaya He OCTaBUTh 03 BHUMaHHS Ja)Ke, Ha WEPBBIA B3I,
MaJIO3HAYUTEILHBIC BOITPOCHI.

KommbproTepHOe TECTHPOBAHUE IO3BOJIIET OCYIICCTBISITH UTOTOBBI KOHTPOJb 3HAHUH CTYICHTOB.
TecToBbIil MaTepuall BKIIFOYAET B ceOsl COIEpPIKaHUE BOMPOCOB IO KAXKJIOMY M3 0003HAYEHHBIX POTrPaMMOi
pasieos.

Kaxp1ii BOIIpoc nperonaraeT HECKOJIbKO BApUAHTOB OTBETOB, CPEAM KOTOPHIX UMEIOTCS aOCOTFOTHO
HEBEPHBIW, MPABWIBHBIA M B OOJBIICH WM MEHBIICH CTEINIEHW PACKPBIBAIOIIMN CYIIHOCTH Bompoca. B
npoliecce KOMIIBIOTEPHOTO TECTUPOBAHMSI 3a/1a4a CTYICHTOB ONPEACIseTCs KaK BRIOOP MPAaBUIIBHOTO OTBETA
U3 MHOrooOpa3usi BapuaHTOB. B TECTOBBIX 3aJjaHMSAX €CTh BOIPOCHI Ha COOTBETCTBHE. B mporecce
KOMITBIOTEPHOTO TECTUPOBAHMS, 3aJadya CTYACHTA OIpPEICNIACTCS Kak BbIOOp NpPaBUIBHOTO OTBETa W3
MHOro00pa3usi BApUaHTOB.

BOHpOCBI U TEMbI, OTBOJUMBIC Ha BBIIIOJIHCHUC CaMOCTOSTEILHOU pa6OTI)I 10 AUCHUIIIIMHE, a TaKXKE
KPUTEPUHN OIICHUBAHHUS 10 KAXKIOMY BUIY pabOTHI coneprkarcs B pazaene 8 PIT/I.

8. OneHoYHbIE CpeCTBA I TEKYIIero KOHTPOJISl YCIIeBAeMOCTH, Py0e:KHOH aTTecTalMu U
NMPOMEKYTOYHOM aTTeCTAIUM 110 UTOTaM OCBOECHUS TUCHHUILINHBI

Pabouas mporpamma nmpeaycMaTpUBaeT MPOBEACHUE JIEKIIMOHHBIX U MPAKTUYECKUX 3aHIATUH, a TaKxkKe
clenylomuye BUIbl pabOT: CaMOCTOSATENbHYIO pabOTy CTYIEHTOB IO MOATOTOBKE YCTHBIX JOKIJIAJIOB,
HaIMCaHUIO pedepaToB, MOATOTOBKY MPE3EHTAMA U OOCYXKACHUH 1O TeMaM JUCIMIUIMHBI - paboTy B
AKTUBHOW M MHTEPAKTHUBHOM (hopmMax.

Pabouas mporpamma mpeznonaraeT TEKyIIMH M IPOMEXKYTOYHBIH KOHTpOJb 3HaHUM. Texkymuil (Ha
MPAKTUYECKHUX 3aHATHUSAX), IPOMEKYTOUHBIN (pyOexkHasi aTTecTalus - TECTUPOBaHKE), UTOTOBBIN (3a4eT B 5
CeMeCTpe; IK3aMeH B 6 cemecTpe).

Texymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIISIEMBbI MOHUTOPUHI YPOBHSI YCBOCHMSI 3HAaHUN U
(dbopMupOBaHUS YMEHUIN M HaBBIKOB B T€UEHHE CEeMecTpa WM ydyeOHOro rojaa. Tekyuuil KOHTPOJIb 3HAHUM,
YMEHUI U HaBBIKOB CTY/IEHTOB OCYILLIECTBIISIETCS B X0/ Y4€OHBIX (ayAUTOPHBIX) 3aHATUH, IPOBOAUMBIX I10
pactiucanuto. dopmamMu TEKyHIEro KOHTPOJIA BBICTYNAKOT ONPOCHI HA CEMHUHAPCKUX M IPAKTUYECKHUX
3aHATUSAX, a TaKXKe KOPOTKHE (10 15 MHH.) 3a/1aHUs, BBIIOJHIEMbIE CTY/IEHTAMU B Hayaje JIEKLUH C LEJIb0
NPOBEPKU HAIWYMs 3HAHUH, HEOOXOIMMBIX Ul YCBOEHHMsI HOBOTO Marepuaia WM B KOHLE JIEKIUU IS
BBISICHCHMS CTEIIEHU YCBOEHUS U3JI0)KEHHOIO0 MaTepualla.

ITpoMeXyTOUHBIH KOHTPOJb — TECTUPOBAHMUE MO OTAEIBHBIM pazjesaM JUCIHMIIHHBIL. _ PyOeKHbIi
KOHTPOJIb OCYILECTBIISETCS 10 O0Jiee MM MEHee CaMOCTOSTENIbHBIM pa3ziesiaM — y4eOHbIM MOAYIISAM Kypca U
NPOBOJUTCS MO OKOHYaHMM M3YYEHHUs MaTepHaja MOJIYJs B 3apaHee yCTaHOBJIEHHOE Bpems. PyOexHbIi
KOHTPOJIb TIPOBOJIUTCS C LIEJIbIO OIpEe/IeNIeHHs KauecTBa YCBOSHHsI MaTepuasa yueOHOro Moays, B 1esnom. B
TE4YEHHE CEMECTpPa MPOBOANUTCS BA TAKUX KOHTPOJIBHBIX MEPOIPUATHS MO TpaduKy.

WTOroBbIif KOHTPOIh 3HAHHI 10 AUCIUIUTHHE —3a4eT/ SK3aMeH B YCTHOU (opme.

Hrorosas oneHka 3HaHUM CTyAEHTA, OCYILIECTBISAETCA 110 HAKOIUTEIBHON CUCTEME CYMMUPOBAaHUEM
0aJuI0B, MMOJYYEHHBIX B MPOLIECCE TEKYILET0 U PyOEeKHOTO KOHTPOJIS.




Ipumepnas Tematuka pedeparos (st popmuposanust komnerennuii OIK-3, TIK-1)

. [Ipontecc npoGneHwms.

. [Ipouecc GpubTpoBanus.

. [Ipouecc BoIapuBaHusl.

. [Iponiecc cymiku.

. [Ipouecc pextuduxarmm.

. Ucnonp30Banue cUCTEM acCIUpalliy U MTHEBMOTPAHCIIOPTA B MUIIEBBIX MPOU3BOICTBAX.
Knaccudukanus u obracTu NpPUMEHEHHUS TUIPABIMYECKUX MAIIMH B IHIIEBBIX
MIPOU3BOJICTBAX.

8. IlopuiHeBble 1 pOTOPHBIE TUTYH)KEPHbIE HACOCHI.

~N N bW

9. HlecTtepeHyarble U MJIACTUHYATHIE HACOCHI.

10. LlerTpoOexHBIC HACOCHI.

11. Kommnpeccopsl 1 BakyyM-HacoCHhI.

12. OcaxJeHue B MOJIe ACHCTBUS IIEHTPOOSIKHBIX CHJI.

13. OcHOBHBIEC 3aKOHOMEPHOCTH (PUIILTPOBAHHUS.

14. CoBpeMeHHOE PHIIBTPOBATLHOE 000PYAOBaHNE.

15. Teopernueckue OCHOBBI ITpoLIEcca pa3IeleHUsI IPOIYKTOB Ha MOJYIIPOHUIIAEMbIX
MeMOpaHax.

16. I'my6okast mepepaboTKa MIIEHUIIBI C TIOJHBIM Pa3/IeICHUEM Ha HHTPEIUECHTHI.

17. 3menbueHne B BO3AYITHOM TMOTOKE.

18. TunnuyHbIC CXEMBI TETNIOOOMEHHUKOB.

19. BrinapuBaHue B MUIIEBBIX TPOU3BOJCTBAX.

20. Beineuka xsie6a Kak MpuMep CJI0KHOTO TEIJIOBOTO Mpoliecca.

21. YTunuzauus TeTIOTHI.

22. CrnocoObl OXJIaKAECHHUS U IIUKIIBI XOJIOAUIbHBIX MAIINH.

23. XononuiabHOe 000pyIOBaHUE.

24. Mexanu3M Maccornepeaadyu. MaccooOMeHHbIE annaparhbl.

25. OcHOBHBIE 3aKOHOMEPHOCTH IPOLECcca MEPETOHKH.

26. CnoxkHas eperoHka.

27. Cy1ika NUIIEBBIX IPOAYKTOB.

28. Crioco0Opl CYIIKH U yCTPOWCTBO CYIIMIIOK.

29. OcobGeHHOCTH CYUIKH U aKTUBHOTO BEHTUJIMPOBAHUS 3€pHA.

30. MeToab! HHTEHCH(UKALIUU TpoLIecca SKCTPArupoOBaHHUs.

Tembl quckycenii (115 popmupoBanus komnerenmmii OIIK-3, ITK-1)
1. TlepcnexTuBsl r1yOoOKOM epepaOOTKH MIIEHUIIBI.
2. MemOpaHHOe pa3/ieleHrue WIn peKTUUKAIH?

Kputepun popmupoBanust oneHok

5 OamnoB CTaBHUTCA, €CJIM BBIIIOJIHCHBI BCC TpC6OBaHI/I$I K HallMCaHUIO M 3alluTe pe(bepaTa: 0003HaueHa
npo6neMa u oOocHOBaHa €€ AKTYaJIbHOCTb, CHICJIaH KpaTKHf/'I aHaJIN3 Ppa3jIMdYHbIX TOYCK 3pCHHUA HaA
paccMaTpruBaCMy1O HpO6J’ICMy 1 JIOTUYHO M3JI0’KeHA COOCTBEHHAs IMO3uIus, C(I)OpMYHI/IpOBaHBI BBIBOJbI, TCMA
pacKpbiTa IOJHOCTBIO, BBIACPIKAH O6’béM, COGJ’IIOI[CHBI TpC6OBaHI/I}I K BHCIIHEMY O(I)OpMHeHI/IIO, JdaHbl
MMPpaBUJIbHBIC OTBCTHI HA JOTIOJHUTCIBHBIC BOIIPOCHL.



4 Ganna — OCHOBHBIE TpeOOBaHUS K pedepaTy U €ro 3allUTe BBHIIOIHEHbI, HO IIPU 3TOM JIOMYIIEHbI HETOUETHI.
B wacTHOCTH, UMEIOTCS HETOUHOCTH B HM3JI0KCHHHM MaTepuaia; Ha JOMOJTHUTEIbHBIC BOMPOCH! MPHU 3aIUTE
JTaHbI HETIOJTHBIC OTBETHI.
3 Gaita — oCHOBHBIE TpeboOBaHUs K pedepaTy U ero 3alluTe BBHITIOJHEHBI, HO TIPH 3TOM JIOMYIICHBI HEAOYETHI.
B yactHOCTH, IMEIOTCSI HETOUHOCTHU B U3JI0KEHUU MaTepHaia; OTCYTCTBYET JIOTHUECKasi OCIe0BATEIbHOCTh
B CYXJIEHUSX; HE BBIACpP)KaH 00bEM pedepara; UMEIOTCS YNymeHHS B OQOPMIICHHM; Ha JIOTOJIHUTEIbHBIC
BOTIPOCHI ITPH 3aLIUTE JAHBI HETIOJIHBIC OTBETHI.
2 Gamra — UMEIOTCA CYLIECTBEHHBIE OTCTYIUIEHUS OT TpeOoBaHMi K pedepupoBaHuio. B gactHocTH: Tema
OCBEIICHA JIMIIb YaCTUYHO; JOMYIICHbI (PaKTHYECKHE OMMOKH B COAEP)KaHUM pedepaTta WM MPH OTBETE Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI; BO BPEMsI 3aIIUTHI OTCYTCTBYET BHIBOJ.
1 Gat - Tema pedepaTa He pacKpbITa, 0OHAPYKUBACTCS CYIIECTBEHHOE HETIOHMMAHHUE MPOOJIEMBI.
MakcumanbHOE KOJMYECTBO OAJIIOB 3a pedepar/mpoeKTHYI0 pa3paboTKy Ha ceMuHape — 5 O6aJlIoB.
MakcuMaabHOE KOJTHMYECTBO OAJIIOB 32 YyUacTHE B AUCKYCCHH — 5 0OaJljIoB.

OueHoYHbIH JHCT 3alMTHI pedepaTa

HaumenoBanue BrisiBJIeHHBIC Banabl
noKasareJis HEeIO0CTATKH U
3aMeYaHusa

I. KAYUECTBO UCCJIEJJOBATEJIbCKON PABOTEI (PEDPEPATA, ITIPOEKTA)

1. T'paMOTHOCTP WU3JIOKEHUS M KauyeCTBO 0,5
odopmiieHus padboThI

2. CaMOCTOSITeTbHOCTh BBITIOJHEHUSI PalOTHI, 0,5
r1youHa popadOTKH Marepuana,
UCTIOJIb30BaHNE PEKOMEHI0BaHHON "
CIIPaBOYHOM JINTEPATYPHI

3.  OOOCHOBaHHOCTH M  JOKa3areJIbHOCTh 1
BBIBOJIOB
OO01was oreHKa 3a Bolnoiauenue UP 2

II. KAYECTBO JOKJIAJJA

1. CooTBeTcTBHE  COAEp)KaHMSI  JIOKJIana 0,5
COJIEpKAHUIO PaOOTHI

2. Boienenue 0CHOBHOM MBICITH pabOThI 0,5
3. KauecTBO n3noxeHus Marepuana 0,5
OO01as o1eHKa 3a TOKJIal 15

IIT. OTBETBI HA JOIIOJIHUTEJIBHBIE BOITPOCHI 110 COAEPXXAHNIO PABOTDBI

Bompoc 1 0,5
Bomnpoc 2 0,5
Bomnpoc 3 0,5
OO11ast o1ieHKa 3a OTBETHI HA BOIIPOCHI 1,5

NTOI'OBAS OLIEHKA 3A 3AIIUTY 5




IIpuMepHas TeMaTHKA NPe3eHTALNH
(nas popmupoBanus komnerenuuii OIIK-3, ITK-1)

. HpI/IMeHeHI/IC mponecca (I)I/IJ'IBTpOBaHI/IH B IIMIICBLIX ITPOHU3BOACTBAX.

2. [IpumeHeHHe IpoLECcCOB MEPErOHKH, PeKTU(GHUKALIMY B IHUILEBBIX IPOU3BOACTBAX.
Kpurtepuu oneHnBaHus CTY/€HTA 32 MOATOTOBKY Mpe3eHTAlNH
Kpure 4 3 2 1
puun/
0aJ1J1b1

Yertko CdhopmynupoBana CdhopmynupoBana He

chopMynupoBaHa LEb | LETb u TeMa | LeNb u Tema | chopMyaHpoBa
= U pacKkpblTa  TEMa | UCCIEI0BaHUS. UCCIIEIOBaHMUSL. Ha 1IeJIb U TeMa
% UCCIIEI0BAHMUS. B | HYactuuno usnoxena | Conepxkanue HCCIIEA0BaHUS.
% Kpatkoi ¢opme naHa | mHGopMars 0 | MOJHOCTBIO He | [Ipodnema He
o nojgHas HWH(OpMAIMS | TEME HCCIIEOBAHUS | PACKPHITO. pelieHa.

& [0 TEME UCCIIeIoBaHMs | U JaH oTBeT Ha | MHdopmanus mo teme
% U JaH OTBeT Ha | NpoOJIeMHBIN HCCIIEI0BAHMS
2 npoOJeMHBIM  BOIpOC. | BOIIPOC. Hanbl | HeTouHa. IIpoGnema
5y JlaHbl ~ CCBUIKM  HA | CCBUIKH Ha | 10 KOHIIa HE pelleHa.
5 UCIIOJIb3yeMble UCIOJIb3yEMbIE He nanbl cchuiku Ha
pecypchl. pecypcehl. UCHOJIb3yeMble
pecypesl.

Cobmonaercst eaunsiii | Cobmonaercs He cobmopaercs | He

CTHIb  O(OPMIICHUS. | €OUHBIN CTWIb | €AUHBIN CTHJIb | cOOMOaeTcs
= IIpe3enTanus oopmienus. opopmienus. Cnailzipl | CTUIIb
= KpacoyHast u | Crnaiiipl MpOCThl B | MPOCTHI B IOHUMaHUU. | 0opopMIIEHUS.
% MHTEpPECHAs. MMOHUMAaHUH. Oddextsr n o He | Cnanasl
g Hcnonp3yrorcs Hcnone3yrores UCTIONb3YeTCs. MIPOCTHI B
; 3peKTsl  aHUMAaLUH, | HEKOTOpbIe (P PEKTHI MOHUMAaHHH.
= ¢oH, ¢ororpapuu. B | u do=n.

2 Ipe3eHTaluN
= HIPUCYTCTBYIOT

aBTOPCKHUE HAXOJKU.

ABTOp xopouio | ABTop Biajaeer | ABrop He mokasan | [IpencraBieHsl
< BJaJIEET MaTepuajoM | MaTepuaioM 10 | KOMIIETEHTHOCTH B | HICKa)KEHHBIE
% o TE€ME | TeME HCCIEA0BaHuUs, | IPEICTaBICHUH JlaHHBIE
= UCCJIEIOBAHMUSL. HO HE CMOT | IIpEe3eHTAalUH.
§ Hcnonp3yeT Hay4dHYIO | 3aMHTEPECOBATh Hcnonb30BaHHbIE
= TEPMHHOJIOTHIO. ayJTUTOPHIO. (baKkTel HE BBI3BIBAIOT
% Obnanaer HaBbikamu | Hegoctarouno JIOBEpHUSL.

2 OpaTOPCKOTO LUTUPYETCS HenocraTouno
<§ uckyccrea. [lonHo wu | nmreparypa. UTHPYETCS
&)

= TOYHO UTHPYETCA JUTepaTypa.
= UCIIOJIb30BaHHAs

JauTepaTypa




Kpurepun ¢gopmMupoBaHus OlleHKH KOHTPOJIbHOM PadoThI

[ToaroroBka K ayIMTOPHOW KOHTPOJBHON paboTe TpeOyeT HW3ydeHUs JIEKIIMOHHOTO
Marepuaja ¥ BOIPOCOB IO MPOWICHHBIM TeMaM JIadOpaTOPHBIX padOT. AKIEHT Jenaercs Ha
ONpENIETCHUSAX, TEPMUHAX, COJIEP)KAHUU TTOHATUH, JaTaX, UMEHAaX, XapaKTepUCTUKAX OTIEIbHBIX
TPYIIIT UCTOYHHUKOB.

OcoOeHHOCThIO TMPOBEACHUS MOMAYJIBHBIX pabOT SBJISETCS TO, YTO Kypc pa3OuT Ha
TeMaTU4ecKre OJIOKH, KOTOpPBIE M OMpPEIEISIOT TeMAaTUKy MOAYJIBHBIX KOHTPOJBHBIX PaboT B
COOTBETCTBUU C OOBEMOM H3Y4YEHHOrOo Marepuana. Bompochl W 3amaHusi Uis KOHTPOJBHBIX
paboT CTYAEHTHI OTYYarOT 3apaHee OT MPENoaBaTels.

Pesynprar caMOCTOATENBHOM MHOJATOTOBKM OLIEHUBAETCS HEMOCPEACTBEHHO BO BPEMS
IPOBEIEHUS KOHTPOJIBHOU PaOOTHI.

Kpurepuu onenku:

5 6ayuI0B — BCe 3aJaHHsI KOHTPOJIHHON PaOOTHI BHIMOJIHEHBI BEPHO, HA BCE BOIIPOCHI JJAHbI
rPaMOTHBIE Pa3BEPHYTHIC OTBETHI.

4 Gamna — 3alaHusl KOHTPOJILHOM paOOThl BHIIIOJHEHBI BEPHO, Ha OJAMH BOIPOC JAHBI
TPAMOTHBIE PA3BEPHYTHIE OTBETHI.

3 Oamna - 3afaHusl KOHTPOJIBHOM pabOThI BBHIOJIHEHBI BEPHO, HO HE Ha BCE BOIPOCHI
JIaHbI TPAMOTHBIE PAa3BEPHYTHIE OTBETHI.

2 Oamma — KOHTpOJbHAas paboTa BBHINOJHEHA YAaCTUYHO, HA BOMPOCH HET YETKO
c(hOpMYyIIMPOBAHHBIX OTBETOB.

1 Gasi - BBINOJHEHO OJHO 3a/IaHue U3 MPEJIOKEHHBIX B BApUaHTe paboTe.

MaxkcruManbHOE KOJIMUYECTBO 0AJIOB 32 KOHTPOIIbHYIO paboTy — 5 Gaiios.

BapuaHTBI KOHTPOJIBHBIX PadoT
(n1s1 popmupoBanusi komnerenuuii OIK-3, TIK-1)
3amanue Ne 1
1. SIBasiercs nu (PEHOMEHOIOIHUECKOM 3aBUCUMOCTHRIO 3akoH Oma 1=U/R, rae | — cua
TOKa B poBojiHUKe; U — HanpsixeHue; R — conporusnenue?
Otsersrl: 1. [la; 2. Her.
2. Jlns 9ero B TEOpPHHM MPOIIECCOB W AaIIlapaTOB MHUIIEBBIX MPOU3BOJCTB HCIOJB3YIOT
npunuun Jle [latense?
Otsetst: 1. [Ist nmpaBUIbHON OpraHU3AIMK PABHOBECHBIX COCTOSHUN B PA3IMYHBIX
cuctemax; 2. Jlns onpeseneHus 4rcia He3aBUCUMO U3MEHSIIOIIUXCS TTapaMeTPOB CUCTEM;
3. Jlns co3HATeNnpHOM opraHu3aliuy padoyero mpolecca B MalliHax U amnmnaparax.

Kakum mnpuemMoM MOXHO B BajJKOBOMW MENBHHUIIE KO BCEM APYruM aedopmarusiMm 100aBUTh
nedopMaIuio UCTUpaHus?
OtBetsl: 1. YcTaHOBUTH pudIeHbIE BAIKH; 2. Y CTaHOBUTH TTaIKHE BAJKH; 3. 3a1aTh
Pa3HYIO0 OKPY>KHYIO CKOPOCTb BpPAaIlIEHUS INIaIKUX BAJIKOB.

Yo H€06XOI[I/IMO CACIaTh I YCIICIIHOI'O BBIACICHUA MCEJIIKOAUCIICPCHBIX YaCTHUIL U3 CI:IHy‘-ICfI
cpenbl?
OtBetbl: 1. Ycunute MarauThel; 2. YBETUYUTh NPOAOIKUTENBHOCTh OUUCTKY; 3.
[TocTostHHO pa3pyIiaTh TBEPABIN Tellb, KOTOPHIN 00pa3yeT Chlllydas cpea.

Yem pa3nyaroTCs IMIHEKOBBIN MPece U TpaHCHopTep?
OtBetsl: 1. Hamnunem matpuibl Ha BbIxoAe anmnapara; 2. JUIMHOW HUIMHIAPUYECKOTO
ydJacTKa co HIHEKoM; 3. YacToToil BpalleHHs IIHEKA.

3amanue Ne 2

1. Yro Takoe kputepuii mogoous?



Otsertsr: 1. JIto60# Ge3pa3MepHbIil KOMILIEKC apaMeTpoB; 2. OTHomEHHEe 0000IEHHBIX
CHJI, YCKODSIIOIIMX M TOpPMO3AmMX mporecc; 3. OTHOIIEHHE OJHOMMEHHBIX CHII,
JIEMCTBYIOIUX B PA3JIMYHBIX POLIECCAX.

2. Ecnu pe3ynbTaTHBHOCTH ammapara (MalldHbI) MOXET XapaKTepU30BaThCsS HECKOIbKUMU
napamMeTpamM, KakMe€ W3 ~ HUX  MOXKHO  HCIOJb30BaTb  MpPU  HAMUCAHUU
(eHOMEHOIOrMUeCKUX YpaBHEHH, ONMMCHIBAIOIIUX MPOIIecC B HUX?

Otsetbl: 1. JIroObie; 2. TonmbKO TE€, KOTOpPHIE XapaKTEPH3YIOT OCHOBHOE Ha3HAYEHUE
anmapara; 3. Tomnbko Te, KOTOpBIE XapaKTEpPU3YIOT PACCUUTHIBAEMBIC I1apaMeTphl
amnmapara.

3. i pacnbpUIMBaHUS KaKUX KUAKOCTEH MperHa3HaueHbl IIEHTPOOEKHBIC PACTIBUIUTENN?
OtBetsl: 1. ManoBs3kux cycneH3uii; 2. OMynbcuii; 3. BBICOKOBAZKUX KUAKUX CUCTEM.

4. Tlouemy KpyroBoe JBMKEHHE CUTA Yallle MPUMEHSIOT JJIsl pacceBa MyKu?
OtBeTtsl: 1. OHO mpoie peanuszyercst; 2. OHO CO3AaeT MEHbIIIE IIIyMa U MEHbBIIIE TTOJIOMOK
obopynoBanus; 3. [Ipu HeM OoJbIlIe TPOU3BOIUTEIBHOCTh CHUTA.

5. HOII IlGﬁCTBI/I@M Kakux CHJI Marcepual JABUIKCTCA B OTKPLBITOM KaHAJIC IHMHCKAa B
HaIPAaBJICHUU MOBBIIIAIOIIErOCs AABJICHUA?
Otsertsl: 1. Ilon aeiictBueM cuibl TpeHUs MaTepuana o mHek; 2. [lox nefictBueM TpeHus
MaTepuaia o kopnyc; 3. Beaencrsue paznuuns Uil TPEHHs MaTepualla O KOPILyC U IIHEK
IIPU BBICOKOW 0011IeH BA3KOCTH MaTepuaa.

Saganue Ne 3

Yto Takoe PaBHOBCCHOC COCTOSAHUC CUCTEMBI?
OTsetsl: 1. COCTOHHI/Ie, B KOTOPpOM no6y>1<ﬂa}0ume H TOPMO3AIIHEC IMTPpOUCCC CUIIbI PaBHbI;
2. COCTOHHI/IC, KOoTia OTCYTCTBYIOT U3MCHCHUA MTapaMETPOB CUCTCMBI BO BpDECMCHU 3.
COCTO?[HI/IG, KOTraa HUKAKHUC IMMPOLUECChI B CUCTEMC HEC ITPOUCXOOAT.

2. I[J'ISI YCro HUCIIOJIB3YCTCs KJIaCCI/I(i)I/IKaI_II/IH THUIIOB I[pO6J'I€HI/I${ 10 CTCIICHHU ,Z[pO6J'IeHI/IH?

OtBertsl: 1. [{nst ynopsaoueHus NpeACcTaBIeHUN 0 MEJIKOCTH MaTepuaios; 2. Jlis
KJaccupukanuu 1poousnok; 3. s pacueToB 3aTpar S3HEPIUu Ha JpoOJieHue.

Uemy paBeH HOMEp KallpOHOBOI'O cUTa?
Otsertsl: 1. Uncny oTBepeTuit, npuxoasamuxcs Ha 1cm HutH; 2. Yneny otBeperuii Ha 1
JOWM JUIMHBI HUTH; 3. JIJTMHE CTOPOHBI KBAAPATHBIX OTBEPCTHI B MKM.

Ha xaxoM siBJIeHHH OCHOBaHa paboTa Maj u-MalIuHbI?
Otsersl: 1. Ha paznuuuu HanpaBieHUH yapa no pa3HbiM 3epHam; 2. Ha paznuuun yrios
OTpa)XEHMsI Pa3HbIX 3€PEH OT OJHOMU III0cKOCTH; 3. Ha paznuuny HanpasiieHU# nogadu
3€pEH B MallIUHY.

B kakom Te4eHHH KUIKOCTH IO TPYOOIPOBOTY PACXO/T M ITeperal JaBJICHUN CBA3aHbBI JIMHEHHO?
Otsertsl: 1. [lyaseitneBckom; 2. HetoTroHOBCKOM; 3. TypOyneHTHOM.

3amanne Ne 4

1. SBnsierca nu KpUTepueM MOJO0US, XapaKTEPU3YIOIIUM PEKUM TEUEHUS KUAKOCTU IO
TpyOe, OTHOLIEHHE ee IMaMeTpa K BBICOTE MHKPOHEPOBHOCTEH Ha €€ BHYTpEHHEH
MTOBEPXHOCTH?

Ortsernr: 1. /la; 2. Her.

2. Tlouemy B BagKOBOW MENbHHUIE HENb3d MPUMEHUTh BAJKM MaJoOro JUaMeTrpa
(20...50mm)?
Otsertsl: 1. He oOecnieuntes xecTkocTh Bajka; 2. He oGecnieunTcs 3aTAruBaHue 3epHa B
pabouyto 30Hy; 3. He obecniedunTcst paBHOMEPHOCTb MEXXBAJIKOBOIO 3a30pa 110 JJIHHE
BaJIKa.



3. Kakum 006pa3omM MOXHO yBETUUUTh CEBKOCTH UMEIOIUXCS IEIKOBBIX CUT?
OtBetsl: 1. [lepecTaButh CuTa B pacceBe, yBEIUYUB pa3Mepbl OTBEPCTUI HA KaX 0
no3unuu; 2. [IoKpbITh cUTa JIAKOM, HE U3MEHSISI Pa3MEPOB OTBEPCTUM HA KaX IO
MO3UIIMH PacceBa; 3. YBEIUYUTh aMIUTUTYIbI BUOpAIIUA.

4. Jlns 4ero NpuMEHSIIOT CBSI3YIOIIME MaTEPHUAIIbl TP IITAMIIOBAaHUN?
OtBetsl: 1. Jlns pa3KmKeHHS MaTepHajoB M JIyYLIero 3amoilHeHHs (opM MaTpull U
nyaHcoHoB; 2. Jlng oOpazoBaHHs MEXMOJEKYJISPHBIX CBA3€ Ha TIpaHULAX
C/IaBIMBaeMbIX yacTHIl, 3. [yt 0Opa3oBaHusl a[re3MOHHBIX CBs3€i YacTui.

5. Kakoli ¢usnueckuil mpu3HaK CIy’)KUT OCHOBOW JJIsl CYXKACHUS O HAJIUYUU U BEJIUYHUHE
MECTHBIX TIOTEPb AaBICHUS B TpyOonpoBoae?
OtBetpl: 1. M3MeHeHue mnonepeyHoro cedyeHus Toka; 2. VckpuBieHHe JIMHMHA TOKa
TedyeHus;, 3. Hanmuume 3amopHoit apMaTypsl U APYTUX YCTPOUCTB HA TPYOOIPOBO/IE.

3amanue Ne 5

1. TloueMy He AenalOT W HE CTAHAAPTU3UPYIOT MAIIUHBI U ANMapaThl, YAOBJICTBOPSIOIINE
BCEM I10Ka3aTeIsIM ONITUMHU3AIMKA U BCEM BO3MOKHBIM TPEOOBAHUSAM K HUM?
Otgertsl: 1. [ToTomy, 4yTO Takoi anmapar CIUILIKOM oporoi; 2. [Totomy, uro
YIIOBJIETBOPUTH BCEM TPeOOBaHUSAM HEBO3MOKHO; 3. [loTomy, uTo anmapatsl
pa3BUBAIOTCS ObICTPEE, YEM YCIIEBAIOT COCTABISATH CIIPABOYHUKH.

2. Yem omimyaercst pyOsIuid yaap OT CKOJIB3AIET0?
Otsetsr: 1. Hannunem HenonBrmkHOM neku; 2. [Ipumensiemoii hopMoii Jie3BHs HOXa; 3.
Haynnmurem TaHreHnnanbHOM COCTABISIOIIEN JBHKCHUS HOXKA.

3. Uro Ha3BIBAIOT MPOLECCOM aCITUPALIUU?
Otsetsl: 1. OGecnbimuBanue; 2. [lHeBMOTpaHCIOPTHPOBAHUE CHITYYUX MPOIYKTOB; 3.
[THeBMaTHUECKOE pa3ieeHUE IPOTYKTOB.

4. Kakolf TEXHOJOrMYECKMH HpHUEM MCIIOJIb3YyeTCs A YCTpaHeHUs HeOIarornpHusITHOTO
BIIMSIHUSI pelakcaluu Ha popmy u3aenuii?
OtBetsl: 1. YMeHblIeHNE BpeMEHH penakcaluu HarpeBanueM; 2. [IpuknaapiBanue
Oombiiero ycunus, yeM Tpedyercs i 1eOpMUPOBAHUS Ha 3aJJaHHYIO BETUYHHY; 3.
Beiaep:kka MaTepuaia B MaTpHUIIE IITAMIIA IO/ TaBJICHUEM.

5. Tlox melicTBUEM 4ero MpOUCXOAUT CMATHE TPYOOIIPOBOIOB ITpH 00OpaTHOM ruapoyaape?
Ortsersrl: 1. [lox aelicTBueM BakyyMa 3a GpOHTOM yAapHOH BOJHBI; 2. BeneacrBue
yIPYyroro BOCCTaHOBJIEHUS (POpMBI TPYyOOIIPOBO/Ia IOCIIE OKOHYAHUS AEUCTBUS
HOBBIIIEHHOTO 1aBJeHUs BO (ppoHTe BOHBI; 3. [Io 0HY U3 CTOPOH 3aCIIOHKH UIIH
THJIPABINYECKOT0 COMPOTUBIICHUS CTONIO KUIKOCTH «yOeraeT» OT HUX, CO3/1aBast
BaKkyyM. B aToM cityuae BO3MOXXHO cMsATHE TPYOOIIPOBO/Ia BHELTHUM JaBJICHHEM.

3aganue Ne 6

1. ITouemy mpu (QUIBTPOBAHUM HA TOJYIPOHUIIAEMONW MeMOpaHe HEOOXOJHUMBI BBICOKHE
naBieHus?

OtBetsl: 1. kpome OOBIYHOTO mepenana JaBieHUN Ha ¢QUIbBTpe 37ech Tpeldyercs
peoIoJieHHe OCMOTHYECKOro aapieHus. 2. [lotomy uTo OTBepcTUs MeMOpaHbl OYeHb
manel. 3. [lotomy 4YTO OT(HUIBTPOBHIBAIOTCS YAaCTULBI W3 OIAHOPOJHOM Cpelbl,
CTpeMSIIUECS BEPHYTHCSI 0OpaTHO B HEE.

2. Kaxoi#t temmoHocutens HamOoJsiee BHITOAHO BHIOpATh JUIsl TJIABJIEHUS TJIa3ypPOBOYHOMN
Macchl (Temneparypa riasiaenus 60°C)?



Otsetsl: 1. Bongnoit nap. 2. I'opsuyto Boay. 3. IIpoaykThl cropanusi IpUpOAHOrO ras3a B
BO3/1yXe€.

. I[J'ISI 4Y€ro yCTaHaBJIMBAaIOT CTYIICHYATHIC KOHI[GHC&TOpLI?

Otsetbl: 1. [Ins monHOM KOHASHCAIIMU BCeX Tas3oB. 2. Jlisg monydeHus Ooliee ropsivei
BOJBI. 3. [l momydenus 6osiee TiTy00KOTro BakyyMma.

. Kakoit mapameTp siBiisieTcsi 00001IEHHON ABMKYIIEH CHIION MpoIecca NeperoHKu?

Otsetsl: 1. Temmeparypa rperomero mnapa. 2. Konmnentpamus diermel. 3. PasHocTb
(haKTUYECKOW U PABHOBECHOM KOHIICHTPAIMIA MIEPETOHSIEMOT0 IPOAYKTA.

. Kakoii mpoyKT siBiisieTcss AUCTUILUISITOM PEKTU(PHUKAITMOHHON KOJIOHHBI?
OtBerbl: 1. Criupt. 2. CuBymHbie Macia. 3. DGUpPsI U aabICTHIbL.

. IloueMy 11 Hayana KpUCTAJUIM3ALUMU HEAOCTATOYHO BBIBECTH IApaMeTphbl pacTBOpa Ha
KpUBYIO HaCbIIIEHUS?

Otgetsol: 1. [ToTomy uTO 0000IIIEHHAs IBIKYIIAs CUJIa B 9TUX YCIIOBUSIX paBHA HYIIO. 2.
[Toromy 4TO B 3THUX YyCIOBHUSIX MaJjla BSI3KOCTh yTdens. 3. BenencrBue 3aTpynHeHui
00pa3oBaHus 3apObIIICH KPUCTAIIOB.

3aganue Ne 7

. [Ipn n3MeHeHNH Kakoro mapamerpa OOBIYHOE WIIM KJIACCHYECKOe (HIBTPOBAHHE IUIABHO
MEePEeXOIUT B yIbTpaUIbTPOBaHNE HA MOJIYIPOHUIIAEMOM MeMOpaHe?

Otsertsl: 1. Ilepenansl naBnenuit Ha puabTpe — MemOpane. 2. Pasmepa mop MeMOpaHBI.
3. Pa3mepa BhIZIEII€EMBIX YACTHIL.

Kakass TexHOJOrMyeckas cxeMa TEIUIOOOMEHHHKA OOECIEYUT MEHBIIYIO IUIOIIA b
Termiooomena?

Otsersl: 1. Ilpsmorounas. 2. IlpotuBorounas. 3. C momepeyHbIM TOKOM
TEIJIOHOCUTEIIEH.

. Kakoii anmapar Ha3bIBatoT cKkpyooepom?

Otsetsl: 1. KonoHsl ¢ BoasgHbIME KackagaMmu. 2. KoloOHHY, B KOTOPYIO BBOASITCS CTPYH
xuakoctu. 3. HacanouHyro KOJIOHHY.

. Kakue MponeCChbl YBCINMYNBAOT KOHICHTPAWIO IICPETOHACMOI0 IMPOJYyKTa B KOJIOHHE?

OtBertsl: 1. bapboTaxk Ha Tapenkax. 2. McrnapeHue )KUIKOCTH Ha TapeliKax. 3.
HcnapeHne 1 KOHIEHCAMs Ha TapeKax.

. Uem XapPaKTCPUIYIOTCS 3Tallbl CYHIUJIIBHOT'O npouecca?

OtBetsl: 1. Tem, uTo OHM TpPeOYIOT Pa3TUYHON PHEPruu (TeMIeparypsl) JUIs pa3pbiBa
CBsA3€M MaTepuana ¢ BoAoH. 2. Pa3nuuHOl ckopocThlo mporekanus. 3. HampaBnenunem
JIBUKECHHUS BJIATW: BHYTPb U3/IEIUS WIM HAPYXKY.

. UeM oTimuaeTcs 9KCTPaKIHAg OT 3KCTpaFI/IpOBaHI/I$I?

OtBetnl: 1. @a30BbIM COCTOSHUEM CPENBI, U3 KOTOPOM M3BIEKAETCS MPOIYKT. 2.
CniocoO0oM KOHTaKTa SKCTpareHTa ¢ MpoayKToM. 3. @a30BbIM COCTOSTHUEM DKCTpareHTa

3amaune Ne 8



1. Kakum oOpa3zom MOXHO oxapakTepu3oBaTb 3(QeKTUBHOCTH pasfeneHus Ha
MOJTYITPOHHIIaeMO MemMOpane?

Otsersr: 1. Konuentpanueii ¢pmibrpara. 2. OcTaTOYHON KOHIEHTpanuei pacteopa. 3.
OTHoOIIIEHNEM KOHIICHTpaIuii (GUIbTpaTa u pacTBOpa.

2. Kakas monocTb KOXYXOTPYOHOTO TEIUIOOOMEHHHMKA JOJDKHA HCIOJIB30BATHCS LIS
YaCTUYHOU KOHJICHCAIIUH MapOB?

Otsetsl: 1. KoxxyxorpyOnas. 2. TpyOnas. 3. JIroOast.
3. B ueM 3axirouaeTcs sSIBIICHUE TICEBI00KIKCHUS?

OtBersl: 1. B pacruiaBieHun TBepAbIX NpoAyKToB. 2. B ypaBHOBelIMBaHUU Beca
CBIIIYYHX YaCTHUI[ JIOOOBBIM COIIPOTUBIECHHEM TEUEHMIO BO3AyXa uepe3 ux cioil. 3. B
CMEILIMBAHUHU CBHITYYUX HPOAYKTOB C )KUAKOCTBIO.

4. Yro Takoe «BTOPUYHBIN nap»?

Otsertst: 1. [1ap, BeIxoasmumii U3 peKTUPUKATMOHHON KOIOHHBL 2. [lap, oOpa3yromuiics
Ipu MoAOorpeBe Oapbl B HIKHEH 4acTu KoJoHHBL 3. Ilap, oOpa3syromuiics Ha Kaxaon
Taperke.

5. IloueMy mnpu CyliKe 4YepeayrTCs BO3ACHCTBUS Ha M3JEJIHE BBICOKOM W HHU3KOU
Temrneparyp?

Otsetsl: 1. [Insg npenoTBpallileHusl MOArOpaHus NOBEpPXHOCTU. 2. Jljis BO3BpallleHHs K
nepudepun u3nenus Biuard. 3. J[jis "HTCHCH(PUKAITUT CYIIKH.

6. Kak OpraHu3yceTcia NPpOTUBOTOYHOC ABUKCHHUC DKCTPAIrCHTA B HepKOHHTOan?

Otserts: 1. [lepuogudeckoii meperpy3koi ChIpbsi U3 OJHOTO MEPKOJIATOpa B APYrou. 2.

HepI/IO,I[I/ILICCKI/IM IEPCIYCKOM 3KCTPAreHTa U3 OAHOTO IICPKOJIATOPA B )Iperﬁ. 3.
HerepHBHHM TCUCHHUECM JIKCTparcHra MCExXAy ICPKOJIATOpaMU, OPTraHU3yCMbIM
HacoCaMH.

3amauue Ne 9

1. Kak BimsieT KOHLIEHTpaIus pUIbTPYeMOro pacTBOpa Ha HeOOXOAMMBIH Nepenas JaBieHUH
IpH yABTPAPHIETPALIIH?

Ortsersl: 1. He Bnuser. 2. HeoOxoauMelii nepenaa AaBaeHU BO3pacTaeT ¢ yBEIMUCHUEM
KOHLEHTPALlUU PACTBOPA BCIAEACTBHE OOJIBIIETO OTI0XKeHus nuiama. 3. HeoOxoaumblit
nepernaj JaBlIeHUH BO3pacTaeT C yBEJIWYEHHEM KOHIEHTPALMU PAacTBOpa BCIIEICTBUE
pocTa OCMOTHYECKOIO JABJICHHUS.

2. [louemy BhINapHbI€e anmnapaTsl padoOTarOT, KaK MPaBUJIO, O]l BAKyyMOM?

OtBetbl: 1. I[loroMy YTO BBIXOHSAIIMI W3 BBITAPHOTO ammapara BTOPHYHBIA Tap
KOHJICHCHPYET, a MPH 3TOM 00pa3yeTrcs BakyyM. 2. BakyyM crienimaibHO CO3aeTcs st
YMEHBIIICHUS TEMIIEPaTypbl KHIICHUS CTyHICHHOro mpoaykra. 3. I[loromy uro mox
BaKyyMOM yMEHbBINAETCsT 00pa3oBaHUE OTIOXKEHWH Ha BHYTPEHHEH MOBEPXHOCTH
TPEOIIUX TPYOOK.

3. Yto o3Havaer TCPMHH «a3€0TpOIHad cMeECh»?

OtBetsl: 1. PaBeHCTBO MacCOBBIX KOHIIGHTpAIMil >KUIKONH W TapoBoil ¢a3z cmecu
*KuakocTed. 2. PaBeHCTBO Temmeparyp KHIIEHHS COCTABISIONMIUX OHHAPHYIO CMECh



xuakoctel. 3. HepaBeHCTBO mapLyaibHBIX AABJICHUN KOMIIOHEHTOB CMECU B IapOBOM
daze.

4. Kakas u3 KOJIOHH PEKTH(PHUKAIMOHHOTO KOMIUICKCAa OYHMIIACT CHHPT OT APUPOB H
anpaeruaoB?

Otsertsl: 1. Bpaxnas. 2. Pektudukannonnas. 3. DnropaoHHasl.

5. Yro Takoe Tepmoauddy3usn?

Otsetsl: 1. [{uddysus, nporekaromas 0JHOBPEMEHHO € TETLIONPOBOIHOCTHIO. 2.
Ilepenoc TemnoTel mOTOKOM Biarv. 3. IleperekaHue Biard TMOJ BO3JCHCTBUEM
rpaiu€HTa TEMIIEPATYPHI.

6. [lns1 yero ciyxat OTCTOMHUKY B animapaTax SKCTPaKIUH?

OtBetrel: 1. Jlns pasjaeneHusi SKCTpareHTa M M3BJICYEHHOro mpoaykra. 2. Jlud
YBEJIMYEHUS MOJTHOTHI U3BJIeUeHUs poAykTa. 3. [{ns coxpaHenus u cOopa sKCTpareHra
C LIEJIBIO MOCJIEYIOLIEr0 UCIIOJIb30BaHUS.

3amanue Ne 10

1. Kakoit u3 Ha3BaHHBIX [ajice MAPaMETPOB SABJISAETCS O0OOMICHHOW IEHCTBYIONIECH CHIIONM,
MOOY>KTAIOMIEH TeIIIO0OMEH B KOXKYXOTPYOHOM TEIJIOOOMEHHHKE?

OtBetnl: 1. PazHoCTh TeMmepaTyp IpeIOLEro U HarpeBaeMoro TeIIOHOCUTENEH. 2.
Pa3HocTh TeMnepatyp rperolero TeIIOHOCUTENS Ha BXOJIE U BBIXOJIE TEINIOOOMEHHUKA.
3. Pa3HOCTB 3HTaNBIMIA MPEIOLIEr0 U HArPEBAEMOI'0 TEIUIOHOCUTENEH.

2. JIns 4yero M3roTOBIISAIOT MHOTOKOPIYCHBIE BBIMApHBIE YCTAHOBKH, €CIM KAaueCTBEHHBIN
IIPOLYKT MO>KHO IIOJyYUTh U B OJHOKOPILYCHOU?

Otsetsl: 1. [l s5xoHOMUM dHEpruu. 2. /i yBenndeHus IpOU3BOAUTEIbHOCTH. 3.
Y1oObl UMETH BO3MOKHOCTh OTOUPATh MPOAYKT Pa3HOU CTETIEHH CTYIIECHUS.

3. Kakue nmapameTpsl CBA3bIBACT TEMIIEpaTypHas AMarpaMma OMHapHBIX cMeceil?

Otsetsl: 1. Konuenrtpanuto xxuakoil ¢assl u Temnepatypy. 2. KoHuenrpanuio napoBoi
da3sl 1 Temmepatypy. 3. O6e KOHIIEHTPAIMHU U TEMIIEpaTypy.

4. Kakoii mpoayKT SIBISIETCS JUCTHILISTOM SMIOPAIIMOHHON KOJIOHHBI?

Otsersl: 1. Cniupt. 2. CuBymHble Macia. 3. Dupbl U anbIerubl.
5. Yem otnuuaercs agcopOius ot abcopOrum?

OtBersl: 1. ApncopOuus NpPOMCXOAUT Ha MOBEPXHOCTH copOeHTa. 2. AncopOums
MPOUCXOIUT BO BceM 00beMe copOeHTa. 3. AOcopOIus MPOMCXOAUT Ha MOBEPXHOCTU
copOeHTa.

6. Ilouemy cCKOpOCTH JBMXKEHHMSI NHPOAYKTa B (epMeHTepax OrpaHMYMBAIOT Mayoi
BEJIMYHUHON?

OtBetnl: 1. I[JBI YMCHBIICHUA MOIIHOCTH TIPHUBOIOB. 2. I[JBI YMCHBIICHUSA
HC6JlaFOHpI/ISITHOFO MCXaHHUYCCKOI'O BO3ACHUCTBUSI Ha (I)CpMCHTBI . 3. I[J'ISI
NpeaoTBpalICHUA CCIIapUpPOBaHUA ITPOAYKTA.

KpuTtepun oneHkn npakTuyecKMX/cCeMHHAPCKUX padoT



CemuHapckue 3aHATHS TPHU3BAaHBl HAYYUTh CTYAEHTa CaMOCTOATENBbHO paboTaTth C
HCTOYHUKOM, aHAJIU3UPYS €T0 C MO3ULUI TOCTOBEPHOCTH M MH(OPMATHBHOCTH.

[lenbro ceMMHApOB 7151 CTYACHTOB, IPUCTYNAIOIINX K U3YUYEHUIO Kypca, IBISETCS:

- Oonee TIIy0OKOE 3HAKOMCTBO C HEKOTOPBIMHU Y3JIOBBIMU BOIPOCAMHU COOTBETCTBYIOILETO
paszena;

- oOpeTeHre HaBBIKOB HAyYHO-HMCCIIEIOBATEIbCKONW pabOThl HA OCHOBE aHAM3a TEKCTOB
VCTOYHUKOB U IPUMEHEHHUE Pa3IMUHBIX METOJI0B HCCIIEI0BAHUS;

- BBIpa0OTKA YMEHHS CaMOCTOSITEIbHO W KPUTHUECKH MOAXOAUTh K H3Yy4aeMOMY
MaTepuainy;

- (hopmupoBaHmIo 00111e MPOHECCHOHATBHBIX U NPO(PECCHOHATBHBIX KOMIIETEHIINN Kypca.

Kpurepuu onenku:

7 Oan — CTyHEHT, XOpollo pa3dupaercss B 00CyKIaeMOM MaTepuaie, AEeMOHCTPUPYET
YMEHHUE KPUTUYECKU aHAJIU3UPOBaTh UCTOYHMKM U PA3JIUYHbIE TOUKU 3PEHUS MO 00CYXKIaeMOH
npodieme, IPUXOAUT K CaMOCTOSATENIbHBIM apryMEHTUPOBAHHBIM BBIBOJIAM M OTCTAUBAET CBOKO
TOUKY 3pEHUs, COOII0AAET HOPMBI JINTEPATYPHOH peur, akTUBHO y4acTBYeT B pabOTe IrpyIIibl Ha
CEeMMHape.

6 Oanm — cCTymeHT, Xopoulo pa30upaercss B 00OCYKJZaeMOM MaTepualie, HO MOXET
KPUTUYECKH aHAJU3UPOBaThb HCTOYHUKM M DPA3JIMYHbIE TOYKM 3peHHMs IO 00CyXIaeMoi
npobieme, NPUXOAUT K CAMOCTOSATENIbHBIM apryMEHTHPOBAHHBIM BbIBOJAM, AKTUBHO Y4acCTBYET
B paboTe IrpyMIbl HA CEMUHApE.

5 Gan — CTYAEHT, HEMOJHO BIAJeeT MaTepuanoM, NpPU HU3JI0KEHUH (PAKTUYECKOTO
MaTepuaia JomycKas OTJEelbHblE HETOYHOCTH, 3HA€T MCTOYHUKOBBIM MaTepuan U pa3inyHble
TOYKH 3pEHHs 10 00CyX1aeMoil mpobieMe, HO BO3HUKAIOT TPYIHOCTH C UX aHAJIU30M, YMEET
U3JIaratb COOCTBEHHYIO MO3UIINIO, HO HE BCE BBIBOJIbI HOCST JI0KA3aTEIbHBIN XapaKTep.

MakcumanbHOE KOJIMYECTBO OaJIJIOB 3a paboTy Ha ceMuHape — 7 Oasuia.

Tunosble 3a1aHus 11 NPAKTHYECKUX 3aHATHI

Tema 1. l'[pe[(MeT, oeJIu 1M 3aia4M KypCa, OCHOBHBIC ITIOHATHSA.

Ieab: uszydyeHue Lened M 3a7ad Kypca; OCHOBHBIX IIOHSTUM, HCIOJB3YEMBIX IIPU H3y4YECHHH
Kypca.

1.TpeboBanust kK 000PYIOBAHHUIO.

2.0OCcHOBHBIE 3aKOHBI HAYKH O MpOIleccax U arapaTax.

3.Teopus momoo6wus.

Tema 2. OCHOBBI THAPABJINKH.

Henab: n3ydyeHre OCHOB IUAPABINKU: THIPOCTATUKY, TUAPOJAUHAMUKH, B T.U. PEKUMOB
JBUKEHMS BSI3KHMX XKMJKOCTEH, NCTEUEHUS KUAKOCTEN Yepe3 OTBEPCTHS U HACAIKHU, TIOTEPh
TUAPOIMHAMUYECKOr0 Haropa Mpy JBUKEHUH KHUJIKOCTU B TPyOOIpOBOIE.

1. Kuakoctu kak pabouue Teaa ruJjpaBIudecKuX CUCTEM.

2. IuddepennmanbHble ypaBHEHNS PaBHOBECHS KUJKOCTH.

3. PexxrMBI IBHKEHHUS BSI3KHUX KUIKOCTEH.

4.PacxonomepHas nquadparma. TpyOka [Tuto-IIpanarns. Ctpyiiasliii Hacoc.

5.McredeHne KUIKOCTH Yepe3 OTBEPCTUS U HACAIKH.

6.I'uapaBnrueckoe COMPOTUBIICHHE B TPYOOIIPOBO/IAX.

7.'uapaBinudeckuil yaap.

Tema 3. Mexanuueckue npoueccol. IIponecc usmenbyeHus.

Henp: u3yuyeHue TEOPETUUECKUX OCHOB IIPOLIECCOB H3MEJIBUEHUS, DPACIBUINBAHUSA,
UTM(OBAHUS; 03HAKOMHUTB CTYIEHTOB C OCHOBHBIMU KOHCTPYKIMSMU JIPOOUIIBHBIX, PEXKYILUX
MalluH, (popcyHOK, NUTH(OBAIBHBIX MAIIHH.

1.Buspl u3MenbUeHus peoJIOTHUECKUX MaTepHalIOB.

2.Cnioco6sl ApoGiieHus. 3aTpaThl SHEPrUH Ha IPOOIICHHE.

3. TpeboBanus k apoOmikaMm. Cxembl IpoOuiok. PacueTHoe 3ajmaHue: oIpeeseHue
IPOU3BOIUTENIEHOCTH MOJIOTKOBOM JIpOOUIIKH.



4.Pe3anue. CxeMbl 30HBI pe3aHUs MaTepuana. MalnHsl 1)1 pe3aHusl.

5.PactibuiuBanue.  JKHIKOCTHBIE, Ta30KHAKOCTHBIE  (opcyHKH.  LleHToOex)HBIC

pacbUIUTENN.

6.1Inudosanue.

Tema 4. O6padoTka 1aBIeHHEM.

Lesb: n3ydeHnue TEOPETUIECKUX OCHOB IpoIecca 0OpabOTKU JaBIeHUEM; 3HAKOMCTBO C
OCHOBHBIMH KOHCTPYKIMSMHU MAIIMH I 00paOOTKH MHUILEBBIX MACC IaBJICHUEM.

1. OcHoBHbIE BUJIbI OOPaOOTKH J1aBIICHUEM.

2. IIpeccoBanue. Cpsi3piBaHKe 4YacTUI] B Oosiee KpymHbIe 0Opa3zoBaHus. OKaThIBaHHE.
HpaxupoBanue. ['panynupoBanue. bpukernpoBanue u TabaeTupoBaHUe.
dopmoobpazoBanue. Harneranue. [IpokareiBanue. OKpyriieHHe.

Knaccudukanus mamu 1ig 00paboTKH MUIIEBBIX MacC JaBICHUEM.
OTXUMHBIE TTPECCHI.

bpukerupoBiuky, TabaeTUPYONIIME MAIIUHEL.

I'panynsaTopsl.

DopmM0o0OpazyIoLIie MPECCH.

[Tporecchl B IIHEKOBBIX (POPMOOOPA3YIOMIUX ITPECCaX.

10 Mopenu TeyeHus: MaTepUaJIOB B KaHajlaX LIHEKA.

Tema S. PazjesieHue chlny4ux cpea.

Heapb: u3yueHue TEOPETHUUECKHX OCHOB pa3/EleHHs CBITYYUX Cpel; BUOPAMOHHOE,
MMHEBMaTU4YeCKOe, BUOPOITHEBMATHUECKOE, MArHUTHOE CENaprupOBaHUE.

1.Knaccudukanus MeTo10B pa3eseH sl ChIITyduX Cpe/l.

2.BubGpanmonnoe cenapupoBanue Ha curax. CutoBoil aHamu3. CxeMbl ABMXKEHMS
yactul Ha cute. CamocopTrpoBaHue yacTull. ONTUMU3aLuUs yCIOBUM MTPOCEUBAHUS.
Onpenenenyue JUCIEPCHOCTH YaCTULL CUTOBBIM aHAJIN30M.

3.BuOpanrionHoe cemapupoBaHue Ha IUIOCKOM s4yencToM Jeke. BuOpoynaphHoe
cenapupoBaHHUe.

4.I1lneBMaTHUYECKOE CEMAapUPOBAaHUE IBYX(Pa3HBIX CPEl; - B ICEBJOOKIKEHHOM CIIOE.

5.BubpornHeBMaTuieckoe cenapupoBaHue.

6.MaruutHoe cenapupoBanue. CenapaTopsl ¢ NOCTOSIHHBIMU MarHuTamu. CenapaTopsl
C aBTOMaTU4YE€CKUM BBIHOCOM BBIIEJIEHHBIX YaCTHLI.

Tema 6. [lepeMenmInBaHue ;KMIKUX U CHITYYHX Cpe.
Henapb: n3yyeHne TEOPETUUYECKUX OCHOB Ipoliecca NMEpEeMENIMBaHUSA; CXEM CMecuTesen
KHUJKUX, CBITYYHX U IJIACTHYECKHUX Macc.
1.IIpouecc nepeMenMBaHus )KUIKUX U CBIITyYUX CMECEH.
2.CxeMbl cMecUTENIel JKUJKHX KOMIIOHEHTOB. MexaHW4YecKue, ITHEBMaTHYECKHE,
MIOTOYHBIE MEILIAJIKH.
3.Cmecureny ChIyd4UX NPOAYKTOB U IIIACTMUECKUX Macc. JlomacTHbIE, IIHEKOBHIE,
yJlapHbIE CMECUTEIIN.
4.T'omorenusanus. JlpoGiieHue YacTUIl KUJKOCTH B KOJUIOMJHOM MeENbHUIIE. 5.

JpoccenupoBaHue XUAKOW cpenbl B 3a30pax KianaHoB. KaBUTalMOHHBIE SBICHUS B

KUAKOCTHU. J[BUJKEHUE YIbTPa3BYKOBBIX BOJIH B JKUAKOU cpee.

Tema 7. Ocaxknennue.

Henpb: n3yueHne TEOPETUUECKUX OCHOB MPOLIECCA OCAKIACHMS B I10JI€ TPABUTALMOHHBIX,
HEHTPOOSKHBIX CHJI; DJIEKTPOOCAKICHHE; CXEM OTCTOWHUKOB, LEHTPU(YT, CEmapaTopos,
LUKJIOHOB.

1. TeopeTnueckre OCHOBBI NPOLIECCA OCAKIACHMS B I10JIE€ CUIIBI TSHKECTH.

2. Cxempl OTCTOMHHUKOB IE€PUOANYECKOr0, IOJYyHENPEPHIBHOTO, HENPEPBIBHOTO
JEUCTBHS.

3. TeopeTnueckre OCHOBBI OCKEHUS B MOJI€ ICUCTBUS IIEHTPOOCIKHBIX CHJI.

4. Cxembl ueHTpU(Yr MEPUOAUYECKOTO, HempepbIBHOrO jedcTBus. Cxema
Tapenpyaroro cenaparopa. Cxembl a3pOLMKIOHA, THAPOIMKIOHA.

©CoNo kW



5. DieKTpoocaxkaeHue. DIEKTPOOHUIBTP.
Tema 8. IIponecc puabTpOBaHUS.

Leab: wu3yueHHe TEOPETHUECKUX OCHOB TIpolecca (GUIBTPOBAHMS, I[UIAMOBOE U
3aKynopo4Hoe (puiabTpoBaHue; Kiaaccupukays GuiIbTpoBaIbHBIX alapaToB.

1.
2.

o o

Oco0eHHOCTH 3aKyMOPOYHOTO (HUIBTPOBAHUSI.

OcHoBHBIE  3aKOHOMepHOCTH  ¢umibTpoBanus. KoadduuueHt conpoTuBiIeHUs
¢unbTpa. [lepenan nasnenuii Ha punbTpe. PacueT komuyecTBa ocajka.

Cxembl GuIBTPOB MIEPUOANYECKOTO JICACTBUA. [Tecounsrii bunbTp.
@unbTpaliMoOHHBIN YaH. uibTp-npecc.

[InamoBoOe GUILTPOBAHHE.

CxeMbl pUIBTPOB HEMPEPHIBHOTO ACHCTBHUS.

CxeMbI amnmaparoB AJis HEHTPOOESIKHOTO (PHIILTPOBAHUS — IICHTPUQYT.

Tema 9. Pa3zjiesieHne NPpoAyKTOB HA MOJYNPOHULIAEMbIX MeMOpaHax.

Heﬂb: HU3YYCHUC TCOPCTHUYCCKHUX OCHOB IIponecca MCM6paHHOFO pa3aciicHuda; METO10B
CO3aaHus MOJIYITPOHUTTACMBIX MCM6paH; CXCM alIrapaToB pasgCiICHUs.

1. Teoperuueckre OCHOBBI POIIECCA Pa3/IeICHUS MPOAYKTOB HA TOIYIPOHUIIAEMBIX
memOpanax. OOpaTHbIif ocMoc. YbTpaduabTparms.

2. Meronpl co3/aHMs MOJMYNPOHHUIAEMBbIX MeMOpaH. OOpa3zoBaHHME MOJIMMEPOB M3
MOHOMEpPOB B IIpoLleCcCe IOIMKOHJICHCAIIMM Ha MOJJIOKKE ¢ 00pa3oBaHUEM
HaJIMOJICKYJISIPHBIX CTPYKTYp. MeToa moiydeHus MeMOpaH M3 KOHIICHTPUPOBAHHBIX
pacTBOPOB MOJIUMEPOB. MeTO TeMIIEpaTypPHOTrO CTyIHEOOpa30BaHHUS.

3. CxeMbl anmaparoB pa3/ieleHusl Ha MOIYNPOHULAEMbIX MeMOpaHaX. Ammaparsl C
IIJIOCKUMH, C TPY6‘-IaTI)IMI/I M€M6paHHI)IMI/I 9JICMCHTaMH, alIiaparbl C M€M6paHaMI/I
PYJIOHHOTO THIIA, alIIapaThl C MeMOpaHaMHU B BHJIEC MOJIBIX BOJIOKOH.

Tema 10: IIpocThbie U cJI05KHBIE TEIVIOBBIE IPOLECCHI.

I.[e.m;: HN3YUCHUC TCOPCTUUCCKHUX OCHOB IMPOCTBIX U CJIOKHBIX TCIIJIOBLIX MPOLIECCOB.

1. TennonpoBOAHOCTh, KOHBEKIIHSI, TEIUIOBOE U3JIyUeHUE.

2. TerutooOMeH, Terionepenaya.

3. Ynupanenue teroBoro 6ananca. KoaddunueHr Temmonepeaayn.
4. Tepmuueckoe conporunenue. Kpurepuii trerutoornaun bH1O.

5. Cpennue TeMIiepaTyphl B pacuerax TerioooMeHa.

Tema 11. Pacuernbl k03¢ PULMEHTOB TENJI00TIAYM.

HeJ'IBZ O3HAKOMIJICHHUEC CTYACHTOB C MCTOAUKAMH OIIPCACIICHUA KOB(I)(l)I/II_II/IeHTOB
TCIJIOOTAAYH, TCIUIONICPpEAAYH.

1.Meronuka omnpenenenuss KodOPHUIIMEHTOB TEMIOOTAAYM TYTEM HCIOIb30BaHUS
TEOPHH MO100u .

2.HccnenoBanue TEIUIOOTAAYH MEXKTY TOTOKOM XHJIKOCTH U CTEHKaMH TPYOBI.
3.HccnenoBanue TEMI00TAa4M IPU €CTECTBEHHON KOHBEKIINU.

4.CxeMbl yCTAaHOBKH JJIsl UCCIIEIOBAHMS TETUIONIEPEIaul TIPY BBITIEKAHUH H3/ICITHA.
5.0npexnenenue ob1Iero cpeaHero ko3dduunenTa TenaIo0TIauH.

6.0mnpenenenue cpeaHero ko3P GUIMeHTa TerI00TIaYH U3TyIYECHUEM.
7.0npeaeneHye CpeAHEro0 KOHBEKTUBHOTO KO03((UIIEHTa TeII00TJauu.

Tema 12. Tenmi000MeHHUKH.

He.]'Ib: HU3YUYCHUC TPUHOUIIHAIIBHBIX CXCM TEINIOOOMEHHUKOB H METOJOB pacucTa
TEIUIOOOMEHHHUKOB.

1.Knaccudukamus TermooOMeHHUKOB.

2. TunuyHble cXeMbI TEIIOOOMEHHUKOB: IOIHOI0 BBEITECHEHMS, ITOJHOTO CMEIIEHHS,
MIPOMEKYTOUYHOTO THUTIA.

3. TpeGoBaHMs K TETIIOOOMEHHBIM amapaTam.

4.Cr1oco0bI MOBBIIIEHUS HHTEHCUBHOCTH TEIJI000MEHA.



5.IIpOoeKTHBIN pacyeT: TEIJIOBOM pacyeT, KOHCTPYKTUBHBINA pacyeT, TuIpaBINuYEeCKUMA
pacuer.
6.IToBepouHblii pacyer.

Tema 13. IIpoueccsl BHINAPUBAHUSA M KOH/ICHCALINH.

ue.]]b: HU3YUYCHUC TCOPETUUCCKHUX OCHOB ITPOLECCOB BhINIApHBAHUA U KOHACHCALIUHU, CXEM
BBIITAPHBIX aIlllapaToB U KOHACHCATOPOB.

1.Metons! BointapuBanus. MI3MeHeHHe CBOWCTB pacTBOpa MPHU CrYIICHUH.
2.O1HOKOpPITYCHBIE BAKYYMHBIE BbIIAPHBIE YCTAHOBKH.
3.MHOroKOpIyCHbI€ BAKyyMHbBIE BBIITAPHBIE YCTAHOBKH.

4.Y cTpoCTBO BBIMAPHBIX aIIapaToB.

5.IlonHas u nosie3Hast pa3HOCTb TEMIIEPATYD.

6.TemnoBoii pacuet 0JJHOKOPITYCHOM BBIMTAPHOW YCTAaHOBKH.
7.0co0eHHOCTH TEIUIONEPEIa4uH B BRITAPHBIX YCTAHOBKAX.

8. Kiaccudukanmsi KOHACHCATOPOB.

9.Konnencaius B mOBEpXHOCTHBIX KOHJIEHCATOPAX.

10.KoHieHcanust B KOHTAKTHBIX KOHJIEHCATOpax.

Tema 14. Kinaccndukanus maccooOMeHHBIX npoueccoB. MexaHu3sM Macconepeaaym.

MaccooOMeHHbIe annapaThbl.

Ieab: wu3ydyeHHE TEOPETHUECKMX OCHOB MAacCOOOMEHHBIX  IIPOIIECCOB;  CXEM
MacCOOOMEHHBIX aIaparoB.

1.
2.

No ko

Knaccugukaius MaccooOMEHHBIX MTPOIECCOB.

Pacuetsl MmaccooOMeHHBIX ammaparoB. PaBHoBecue ¢a3. YpaBHEHUs MaTepUaTHLHOTO
Oananca. YpaBHenue paboueit nunun. Kosdduuuent maccoornauu.

Uwmcno enuHUIl nepenoca. Beicota eTMHUIBI TIEpeHoca.

Mexanuzm macconepenaun. CriocoObl OpraHu3aluy KOHTakTa (as.

MaccooOMeHHBIE anmapaThl ¢ TUICHOYHBIM TCUCHUEM.

MaccooOMeHHBIE armapaTsl ¢ 6apOoTaxeMm.

Tapenku peKTH(PUKAITMOHHBIX anmapaTtoB. Hacaaku HacaJ09HBIX aIapaTos.

Tema 15. Ileperonka. Pexkrudgukanus. bparopekruukanmnontbie yCTAHOBKHA. AHAJIN3

padoThI KOJIOHH.

Heab: n3yueHue TeopeTHUYECKUX OCHOB MpOoIecca MPOCTON U CIIOKHOM NEPEroHKH; CXeM
OparopekTU(UKAITMOHHBIX YCTAHOBOK; MPOBEJICHUE aHAIN3a PaOOThI KOJIOHH.

Noook~wbdPE

OCHOBHBIE 32aKOHOMEPHOCTHU NIEPETOHKH.

Jluarpamma TeMreparyp U TeIioBasi AMarpaMma.

MeTo1bl IEPETOHKH.

CxeMbl U KOHCTPYKIIUHU OparopeKTH(PUKAUOHHBIX YCTaHOBOK.
Amnanu3 paboThl OpakHOM KOJIOHHBHI.

AHanu3 paboThl SMIOPAMIOHHON KOJOHHBI.

Amnanu3z paboThl peKTU(PUKALMOHHON KOJIOHHBI.

Tema 16. Pacuer peKTH(pHKALHOHHON KOJIOHHBI.

Ileab: o3HaKOMJIEHHE CTYAEHTOB C YCTPOWCTBOM M pabOTON peKTU(UKAMOHHON
KOJIOHHBI; METOJIMKOM pacyeTa TapenbyaToil peKTU(PUKAIIMOHHON KOJOHHBI.

1.

2.
3.
4

~No o

[TpuHnMnUanbHas cxeMa TapenbuaTol peKTU(UKAIIMOHHONW KOJIOHHBI.

[Tpunuun paboTs! peKTUPHUKAIIMOHHON KOJIOHHBI.

CocraieHue MaTepHaIbHOro O6ajgaHca KOJOHHBI.

OmnpeneneHue pacxofoB JUCTUILIATA, KyOOBOrO OCTarka, (IErMOBOTO YHUCIA,
IPEIOLIETO Napa, OXJIAKAAOLIEN BOBI.

VYpaBHeHUs pabOUYNX JUHUNA BEpXHEW U HIXKHEN 4aCcTH KOJIOHHHBI.

Omnpenenenne cpeTHUX KOHLIEHTPAIUH XKUAKOCTH U Mapa.

Omnpenenenue cpeIHUX TEMIIEPATYP, MOJIBHON MacChl U IJIOTHOCTH Mapa.



8.
9.

Onpenenerre 00bEMHOTO pacxojia mapa, MPOXOoISIIETO Yepe3 KOJOHHY.
Omnpenenenue AuaMmeTpa KOJOHHBI.

10.0Onpenenenne ckopoctu napa.

11.TuppaBnuueckuii pacyeT Tapeiok.

12.0HpeI[CJ'IeHI/IC quciia TapeiIoK U BBICOThI KOJIOHHBI.

Tema 17. Cymika numeBbIX NPOAYKTOB. JIMHAMMKA M KNHETHKA CYIIKH.
CyunibHoe 000py/10BaHue.

Ileab: O3HAaKOMIIEHHE C TEOPETHMYECKMMHU OCHOBAaMHU IIpOlLlecCa CYLIKHM IHIIEBBIX
IIPOAYKTOB; C JUHAMUKOW ¥ KUHETUKOM CYILIKH; CXeMaMH CYILIUJIOK.

1.
2
3.
4.
5

6.

CBoiicTBa BIaXXHOT'O BO3AyXa.

@OpMBI CBA3M BJIarM C MaTEPUAIIOM.

Kuneruka cymxku. Bnaronposoasocts. TepMOBIaronpoBOJHOCTb.
Pacuer npouecca cymku. MatepuanbHbIi U TEIUIOBOM OallaHCHI.
CriocoOblI CyILIKH, peajln3yeMble B CYLIMIIKAX.

CymnbsHOe 000pyI0BaHHE.

Tema 18.Copounonnsie npoueccobl. [Iponeccbl KpucTa/uIn3anum U pacTBOPeHMs.

Heab: wu3ydyeHHEe TEOPETHYECKHX OCHOB COPOIMOHHBIX TIIPOLIECCOB; IMPOIECCOB
KPUCTAJUTU3ALUUA M PACTBOPEHMSI; CXEM aIMaparoB JJisl MPOBEIECHUS COPOIIMOHHBIX MPOIIECCOB,
IIPOLIECCOB KPUCTAUIN3ALUU U PACTBOPEHHUS.

1. Knaccudukanus copOLIMOHHBIX IPOLIECCOB.

2. TeopeTnueckne OCHOBBI a0COpOIUH.

3. Kimaccudukanms abcopoepos.

4. TeopeTndeckne OCHOBBI aJIcOpOUU. ATCOPOSHTHI.

5. Kimaccudukanus ancopoepos.

6. MonooOMeHHas agcopOuusi.

7. TeopeTrueckue OCHOBBI KPUCTAJUIN3ALIUHU, PACTBOPEHHUSL.
8. [lepecwliieHrne pacTBOPOB.

9. YnpaBneHue mporeccoM KpucTauIn3aluu.

10. AnnmapaTs! AJ1 KpUCTAJUTU3ALUH.

Tema 19. DxkcTparupoBanue. IKCTPAKIUSA.

Henb: u3yueHue TEOPETUUECKHX OCHOB IIpOIEcca 3KCTPAarMpoBaHUS, >KHJIKOCTHOU
9KCTPAKIUH; CXEM IKCTPAKTOPOB.

NooOokwnN PR

TeopeTnyeckue OCHOBBI.

Jud¢y3noHHbIN IEpeHOC MacChl B TBEPAOH IIaCTUHE.
VYipaieHne IpoueccoM IKCTParupoBaHusl.

ObopynoBaHue AJIsl SKCTParupoBaHMsL.

OKCTpaKLMsl B CUCTEMAX KUAKOCTb-KUAKOCTb.

TpoitHble AarpaMMbl COCTaBa TPEXKOMIIOHEHTHBIX PACTBOPOB.
MeTo1bl 3KCTpaKIUK.

TecrupoBanue. Kpurepun popMupoBaHUs OLIEHOK U OATOTOBKA K TECTUPOBAHUIO

PyOexHble arTecTauu MPOBOASTCS 2 pa3a B CEMECTp Ha MOJYJIbHBIX HEAENSAX IO
pacnucaHuio, yCTaHaBIMBaeMOMY JekaHatoM. OHHM mpoBoasTcs B (oOpMe TECTOB C YYETOM
00bEMa U3yUYEHHOT'O MaTepHaia Mo Kypey.

OI_ICHKa MO,[[yHBHOﬁ aTTeCTallud HOCUT KOMILIEKCHBIM XapaKTCp W YUYUTHIBACT
AOCTHIKCHUSA CTYACHTA MO OCHOBHBIM KOMIIOHCHTaM yqe6H0ro nmpornecca 3a TCKyILII/II\/'I nepuoa.



HabpanHoe Ha MOMEHT aTTeCTaliu CTYIEHTOM OOIee KOJIMYECTBO OaJJIOB BBICTABISCTCS B
BEIOMOCTh B YCTAHOBJICHHBIE JIeKaHATOM Cpoku. OLIEHUBaHUE CTYJIEHTAa MPOBOJIUTCS
MpernoaaBaTesieM HE3aBUCUMO OT HAJW4YUs WIH OTCYTCTBHS CTYACHTA (IO YBKUTEIHHON WU
HEYBAXUTEIHHOM MPUYUHE) HA 3aHATHUH.

[ToaroToBka K TecTHUpOBaHUIO TpeOyeT OoJiee TIHIATENIBHOIO M3Yy4Y€HHUs Marepuana Io
TeMe WU OJIOKY TeM, aKICHTHPOBAHUS BHUMAHUS Ha OMPEICIICHUSX, TEPMHUHAX, COJICPIKAHUU
MOHSTUHM, XapaKTEePUCTHUKaX MPOIIECCOB M aNMapaToB MPU MPOU3BOICTBE MPOAYKTOB MUTAHMUS.

Kak mpaBuiio, mpu mOAroTOBKE K TECTUPOBAHUIO HMCIOJIb3YETCSI OCHOBHOW YYEOHHK,
PEKOMEHI0BaHHBIHN B pabodeil mporpaMMe, a TakyKe KOHCIEKTHI JIEKIIMKA U HAYYHOU JTUTEPaTypHl,
COCTaBJICHHBIC B X0J/I€ U3yUYEHHUSI BCETO Kypca.

Pe3ynbrar camMoCTOSITENIbHOM MOATOTOBKH OLEHUBAETCS HEMOCPEICTBEHHO BO BpeMs
MPOBEJICHUS TECTUPOBAHMUS.

Bpewms TectupoBaHus cocTaBisieT 25 MUHYT.

KonuyectBo Bommpocos — 15.

3a Kax bl BEpHBIA 0TBET — 1 GasmI.

MakcumanbHOE KOJIMYECTBO OaoB — 15.

IlepeyeHb BONPOCOB K MepBOi pPy0e:KHON KOHTPOJIbHOM padoTe 10 IMCHUILTHHE
«IIpouecchl U annapaTbl NUIEBbLIX NPOU3BOACTB)

Knaccudukanus mporeccoB MUIIEBbIX MPOU3BOICTB.

Kakwue nporieccel OTHOCST K THIPABINYECKUAM?

Kakwue nporiecchl OTHOCAT K MEXaHUYECKUM?

Kakwue nporecchl OTHOCST K THIPOMEXaHUUECKUM?

Kakwue nporiecchl OTHOCST K TEIUIOBBIM U MaCCOOOMEHHBIM?

Kakwne nporieccel OTHOCAT K EPUOIUICCKUAM, K HEITPEPHIBHBIM?

Knaccudukanus o6opynoBanus.

TpeboBanust K 000PYTOBAHUIO.

[TpuBenrTe OCHOBHBIC 3aKOHBI HAYKH O MPOIECCax M ammaparax.

0. DHeprernyeckuii 6ananc.

1. MatepuanbHblii 6anaHc.

12. IMpuntun Jlelllarense.

13. IIpaBuno ¢a3 'ub6ca.

14. ®eHOMEHOTOTUYECKHUI METO] MCCIIEIOBAHUSI MPOIECCOB U arlnaparoB.

15. DkcnepuMeHTaNBHBIN METOJT UCCIIEI0BaHUS ITPOLIECCOB U allapaToB.

16. AHaTUTHYECKHIA METO]T UCCIICOBAHHUS ITPOIIECCOB U AIapaToB.

17. Teopus noxo6us. Teopemsl moao0ouUs.

18. CucteMHBII METO/ HCCIICIOBAHUS TIPOIIECCOB U allliapaToB.

19. XKunkocTtu kak pabouune Tena rupPaBIMUECKUX CUCTEM.

20. OcHOBHOE ypaBHEHHE THIIPOCTATUKH.

21. PexxuMbl TeUEeHUs BA3KHUX JKUIAKOCTEH.

22. Kputepwuii Pelinomnbca.

23. UcTeueHne ®HUJIKOCTH Yepe3 OTBEPCTHUS U HACAIKH.

24. PacnipesieneHre CKOPOCTEH B TIOTOKE TPH JIAMHHAPHOM JBM)KEHUU B IMITMHAPHYECKON
TpyoOe.

25. T'uapaBauveckoe COMPOTHUBIICHUE B TPYOOIIPOBOIAX.

26. I'mapaBnudeckuii yaap.

27. PacxomomepHas nmuadparma.

28. TpyOka ITuto-IIpanaris.

29. Uto Takoe u3MenpueHue?

30. Buasl u3MenbueHus peoiorndeckux MaTepuasioB.

31. KpuBble pacTspKEHUS M CKATHST PEOJIOTHYECKOTO MaTepHraia.

32. Oco0eHHOCTH TEPMOMEXaHUYECKON KPUBOI leopMaliii peoOTHIECKUX MaTepHalioB.

33. Uro Takoe npobiieHne?

RRoOoo~NoOR~wNE



34. CriocoOs1 1poOIeHUsI.
35. 3arpatbl SHEprUH Ha APOOIICHHE.
36. TpeGoBaHus K ApOOIIKaM.
37. Cxembl APOOHIIOK.
38. Banb1ioBbIE 1pOOHIIKH.
39. U3MenpunTenu yaapHOro THIIA.
40. Yro Takoe pe3anue?
41. Knaccuduxanus ycTpoiCTB Uil pe3aHusl.
42. Cxema 30HBI pe3aHUs MaTepuaa.
43. Yro Takoe pacublUIMBaHKE?
44. Onumure yCTpOWCTBO U pabOTy KUIKOCTHBIX (DOPCYHOK.
45. Onumure yCTporCTBO U pabOTy MHEBMAaTHYECKUX (DOPCYHOK.
46. Onumure yCTpOWCTBO U pabOTy HEHTPOOESKHBIX PaCTIBUINTEIICH.
47. Yro Takoe nundopaHue?
48. OcHOBHBIE BU/IbI 00Pa0OTKU AABICHHEM.
49. Kak npoucxoIuT NpeccoBaHUe MaTepHUaIoB?
50.Yro obmiero B mpoueccax mpeccoBaHus W (opmMooOpa3oBaHUS M B Ye€M  Pa3IUyUs
MEXIy HUMU?
51.Kakue ¢akTopbl BIUSIOT HA OTKUM KHJIKOCTH U3 MaTEPHANIOB U KaKHe BaM H3BECTHBI
CHOCOOBI BIUSHUS HA HUX?
52.0T4ero BO3HUKAET U KaK YUUTHIBACTCS MPU IITAMIOBAHUM PeTaKCcalusl HalpsHKEHUN B
MUIIEBbIX MaTepraiax?
53.Knaccuduxanus MamuH A 00pabOTKH MUILIEBBIX MACC 1aBIICHUEM.
54.0nummTe paboTy MOPITHEBOTO OTXKHUMHOTO TIpecca.
55.0numute paboTy MIHEKOBOTO OTXKUMHOIO IIpecca.
56.0numuTe paboTy HarHeTArIMKUX (OPMOOOPA3YIOMIUX ITPECCOB.
57.0numure paboTy 3KCTpyaepa.
58.0mnuiuTe sSIBIEHHE TEIJIOBOTO MI0KA B IIIHEKOBOM IIpecce.
59.0numurTe IpoIecchl B IIHEKOBBIX (hOpMOOOpa3yoIIUX Ipeccax.
60.0nuinTe MOJENN TEYEHUS BSI3KOI0 MaTepualla B IIIHEKE.
61.Knaccudukanus cmoco60B pa3ieseHus ChITyunux Cpe/l.
62.Kak opranusyoTt BUOpallMOHHOE CUTOBOE cenapupoBaHue?
63.Yem xapaKTepU3yeTCsl COCTAaB ChIITy4eil cMecu?
64.Kax opranusyroT rujpaBiyecKyro Kiaccudukanuioo?
65.Kak opranu3yroT MEXaHUYECKYIO CTEPUITH3AIINAIO?
66.Kak opranu3yroT MarHuTHOe cenapupoBaHue?
67.Kak opranusyrot 371eKTpopuIbTpOBaHHE?
68.Packpoiite nonsTHE (IOTALNU.
69.CuTtoBoii aHANN3.
70.Curta, HCIIOJIb3yeMble B MUIIEBOM MPOMBIIUIEHHOCTH. MOy/b cUTA.
71.PeXxuMBI IBMOKEHUS YaCTHIL HA CUTAaX.
72.CaMOCOpPTHPOBAaHUE YACTHULL IO KPYITHOCTH.
73.CaMoCcOpTHPOBAHKE YACTHIL TIO TUNIOTHOCTH.
74.0nTUMHU3a1Ms YCIOBUN IPOCEUBAaHUS.
75.BubparmonHoe cernmapupoBaHue Ha TUIOCKOW SYEUCTOM JIeKe.
76.BubpoynapHoe cermapupoBaHue.
77.ITneBMaTHUecKoe cermapupoBaHue AByX(a3HbIX cpel.
78.I1HeBMaTHUYECKOE CETTapUPOBAHUE B IICEBJO0KUKEHHOM CIIO€.
79.BubponHeBMaTHUECKOE CETIapupOBaHUE.
80.MaruuTHOE cenapupoBaHue.
81.®Ou3nyecknuil MEXaHU3M MEPEMENTUBAHUS NHTPEUECHTOB CMECH.
82.KoapuuneHT HeoTHOPOTHOCTH CMECH.
83.Du3nueckas CyIHOCTb MOHATHS «MacIITa0 epeMeIMBaHMs.
84.bnok-cxeMa mpoiiecca rnepeMernnBaHus.



85.Cxembl cMecuTeNen JKUAKUX MTPOAYKTOB.

86.JlonacTHbie MENIAIKH.

87.IlponennepHbie MEIIAIKH.

88.TypOuHHBIC MEIIATKH.

89.11HeBMaTHUECKHE CMECUTEIIH.

90.IToTouHbIE CMECUTENH.

91.M350kuTE NOPAIOK pacuyera MOIIHOCTA CMECHUTEIIA.

92.CmecuTenu ChITy4yux Macc.

93.CmecuTenu niaacTUYeCKux Macc.

94.CymHoCTh TOMOT€HU3ALIUH.

95.JIpo0eHre YacTHIl KUAKOCTH B KOJUIOMTHOW METbHHUIIE.

96./IpoccennpoBanue KUAKON Cpebl B 3a30pax KialnaHOB.

97 KaBuTalinOHHbBIE ABJIEHUS B )KUIKOCTH.

98./IBr>xeHue yiIbTpa3ByKOBBIX BOJIH B KHUJIKOU Cpelie.

99.11u1eBble MPOAYKTHI KAK CUCTEMBI.
100.Knaccuduxaius HeOAHOPOIHBIX CUCTEM TI0 arperaTHOMY COCTOSTHUIO.
101.Knaccugukarus HEOTHOPOIHBIX CUCTEM IO pa3MepaM YacTHll.
102.1Ipu3Haku, uCNoNb3yeMbIe I pa3fesieHUs: CUCTEM.
103.MarepuanbHbie 6alaHChl TPOLIECCOB a3 ICICHUsI.
104.®usnueckas KapTHHA OCAXKIEHUS TBEPJIbIX YaCTHUIL B KHUIKOCTH.
105.PacyeTHbie 3aBUCUMOCTH JJI ONIPEACIICHUS CKOPOCTH OCAXKICHUSI.
106.Kak paboTaeT OTCTOMHUK IMEPUOANICCKOTO ICHCTBHSA?
107.0nuimTe KOHCTPYKLMIO OTCTOMHUKA HENIPEPHIBHOTO JEHCTBUS.
108./Ins1 yero ocaxaeHWe B TOJIE€ CHJIBI TSHKECTH 3aMEHSIOT OCaXIACHHEM B IIOJe

HEHTPOOEIKHBIX CUJT?

109.9nekrpoocaxnenue. [Ipunnun aelicTBus aMeKTpoduiIbTpa.
110.Kax ycrpoena ocagutenbHas HeHTpU(yra HenpepbIBHOIO JeHCTBUS?
111 Jins yero cioy>kaT cenapaTopsi?
112.C kaxoii 11eJ1bI0 YMEHBIIIAIOT pa3Mepbl KaMep IUKIOHOB?
113.111namoBoe PUIBTPOBAHHKE.
114.3axkynopouHoe puabTpoOBaHuE.
115.0cHOBHBIE 32aKOHOMEPHOCTH (PUIIBTPOBAHHUS.
116.KoaddummenT conpotusieHus: GuibTpa.
117.TeopeTnueckrie OCHOBBI 3aKYIIOPOUYHOTO (PUIBTPOBAHHUS.
118.Ilepenan naBnenuii Ha GUIBTpE.
119.0numuTe ycTpoHCcTBO U paboTy MecOYHOro (GUIbTpa.
120.0nummuTe yCTpoMCTBO U paboTy JIGHTOYHOTO (QUILTp-TIpecca.

IlepeyeHb BONPOCOB KO BTOPOIi py0eskHOIl KOHTPOJILHOM padoTe MO JMCUHUILIUHE
«IIpoueccsl 1 anmapaTbl NHIIEBbLIX NPOU3BOACTB)

1.Yrto Takoe «memMOpaHHasi TEXHOJIOTUS»?

2.Kak BO3HUKAaEeT OCMOTHYECKOE JIaBiieHHEe?

3.Kak o6pa3yercs 1miamMm Ha MOBEPXHOCTH MOJIYIPOHUIIAEMbIX MeMOpaH?

4.Kak MO>XHO OYHMCTHTh TOBEPXHOCTh MEMOpPaHBbI OT Hu1ama?

5.0numuTe MeTo bl MOTy4YEeHUS UCKYCCTBEHHBIX MOJIYIMPOHUIIAEMBIX MEMOpaH.

6.0numuTe KOHCTPYKLIMIO W TPUHIMI paboThl MEMOpaHHOTO ammapara ¢ IUIOCKUMH

MeMOpaHaMu.

7.0nMmuTe KOHCTPYKLIMIO W TPUHIMI paboThl MEMOpaHHOTO ammapara ¢ pYJIOHHBIMH

MeMOpaHaMu.

8.0nuimTe KOHCTPYKUHUIO ¥ IPUHLIKI paboTHI anmapara ¢ NoJIbIMU MEMOPaHHBIMU BOJIOKHAMHU.
9.IlpocThie U CIOKHBIE TPOLIECCHI TEMII0O0OMEHA.

10.0nummrTe ABMXKYIIYIO CHTY MPOIIecca TEIUIO0TAauH, TEIUIONepeauH.

11.Pacuer cpeHel pa3HOCTH TEMIIEPATYpP TEIJIOHOCUTEIEH.



12.Kak BBIYHMCINTH TEIJIOBON MOTOK?

13.B "uem CyImHOCTh SHEepPreTHYecKoro dananca JIrod0oro TEmIoBOro ammapara?
14.CriocoOb1 MHTEHCU(PUKAIIMH TETTIOOOMEHA.

15.1IpenMyiiecTBa BOASIHOIO Iapa KaK TEIJIOHOCUTENS B MUIIEBBIX POU3BO/ICTBAX.
16.Kakue nmpeumyIiiecTBa HIMEET KOXKYXOTPYOHBIN TEIJI000OMEHHHUK?

17.Kakue npenmMyIiecTBa nMeeT IIaCTHHYATHIN TeII00OMEHHUK?

18.KakoBbI OCHOBHBIE IPEUMYILIECTBA U HEIOCTATKU KOHTAKTHBIX TEIJI00OMEHHUKOB?
19.Kakwue npenmyInecTBa UMeeT HCIOIb30BaHUE TEIIIO0OMEHHUKOB MTOJIHOTO CMEIIICHHUS?
20.Kakue npeumyIiecTBa JaeT UCIOIb30BaHUE TEIIOOOMEHHUKOB MTOJIHOTO BHITECHEHHS?
21.Kakue nmapameTpsl pacCUMTHIBAIOT B TEIJIOBOM pacyeTe TemI000MeHHHUKA?

22 Kak opranu3yroT NepuoUuYECKUi IpoLECC BbIIApUBAHUS?

23.Kak opranu3yroT HEIpEepbIBHBIN MPOLIECC BhITAPUBAHUsA?

24.Yto0 Takoe PU3UKO-XUMUYECKas JAenpeccus?

25.C Kakoy LeJIbI0 U3TOTOBJISIIOT MHOTOKOPITYCHBIE BBIITAPHBIE YCTAHOBKU?

26.B 4yem 3akiro4aercs NPOEKTHBIN pacyeT BbIIAPHON YCTaHOBKH?

27 Ilepeuncinute criocoObl NOBbIIIEHUS 3 (HEKTUBHOCTH pabOThI BHIIAPHOIO anmnapara.
28.KakoBo Ha3HaueHHE KOHIEHCATOPOB Mapa?

29.YeM pa3nnyaroTcs KOHTAKTHBIC U TTOBEPXHOCTHBIE KOHIEHCATOPHI?

30.Be100p BBICOTHI OapOMETpHUECKOM TpyObl KOHIEHCATOPA.

31.J1ms1 4ero ciyart MoJIKU B KOHJIEHCATOPE KACKaJHOTO CMEIICHUs?

32.Kakasg  TexHOJOrMYeckas CXeMma KOHJEHCAaTopa  BBITOAHEE:  MPSAMOTOYHAS  WJIH
MPOTUBOTOYHAS?

33.bparopekTu(pUKaMOHHbIE YCTAHOBKH MPSAMOTO JIEHCTBUS.

34 .bparopekTuUKaMOHHbIE YCTAHOBKH KOCBEHHOT'O JICHCTBHUS.
35.BparopekTuuKaOHHbIC YCTAHOBKH PaOOTAIOIIHE IO/ BAKYYMOM.

36.0numute paboTy OpaskHOI KOJIOHHBI.

37.0numuTe padoTy SMIOPAITMOHHON KOJIOHHBI.

38.0numute paboTy peKTU(PUKAITMOHHON KOJIOHHBI.

39.0nwumuTe paboTy KOJOHHBI JIOTIOJHUTEIIEHON OYHCTKH.

40.ITytu coBepiieHCTBOBaHMS OparopeKTH(PUKAIMOHHBIX YCTaHOBOK.

41.9mropa KOHIIEHTpAIUK TPUMECEH TI0 BBICOTE PEKTU(HUKAITMOHHONW KOJIOHHBI.
42.00bsicHUTE, C KaKOW LIENbI0 UCHONB3YIOT «THUAPOCENEKIMIO» MpHU paboTe 3MIOpariiOHHON
KOJIOHHBI.

43.®u3nyecKkue OCHOBBI IPOLECCA CYILIKH.

44 Tlepeuucnute GOPMBI CBSA3U BIaru ¢ MaTepUaIOM.

45.Yto Takoe TepMoau(Py3us U KaK OHA BIUSAET HA CYIIKY.

46.CBoiicTBa BIa)XXHOTO BO3/yXa.

47.i-d nuarpamma JI.LK. Pam3una.

48.KpuBble CyIIKH U CKOPOCTH CYIIKH.

49 .M300pa3ute HOPMAIBHBIN CYIIMIBHBIN MPOIIECC B TEOPETUUECKOM CYIIHIIKE.
50.3anumuTe MaTepUaIbHbIA OalaHC MpoIecca CYIIKH.

51.3anummmTe TErI0BOI OanaHce mporecca CyIIKy.

52.M300pa3uTe AeHCTBUTENBHBIN CYIIMIBHBIN MPOLIECC B CYIIHIIKE.

53.Cxema cylIKH ¢ BO3BpAaTOM YacTH OTpabOTaBILIEro BO3IyXa.

54.Yto siBnsieTcs ABWXKYIIEH cuilol 1udy3un BIaru U3 riryOrHbI BRICYIIMBAEMOI0 MaTepuaa?
55.Croco0bl CyIIKH, peaar3yeMble B CYIIUIKaX.

56.CyOnumanyioHHas CyIka.

57.9Kcnn03M0HHas CyIIKa.

58.NMudpakpacuas cymika. Cymika B 1Mojie TOKOB BBICOKOW YaCTOTHI.
59.Knaccuduxanus Cymmoxk.

60.bapabanHble CyIIMIKU. Y CTPOMCTBO M MPUHIUI PAOOTHI.

61.JleHTOUHBIE CYIIMIKU. Y CTPOMCTBO U MPUHIUI PAOOTHI.

62.PacibUIUTENbHBIE CYIIUIKU. Y CTPOWCTBO U MIPUHIIMUIT PAOOTHI.

63.KoHayKTUBHBIE CYIIUIIKU. Y CTPOMCTBO U MPUHIUI PabOTHI.



64.Knaccudukarusi COpOIIMOHHBIX TTPOIIECCOB.
65.Cxema abcopOepa u ero paboyasi XapaKTEpPUCTHKA.
66.Knaccudukanust abcopoepos.
67.XapakTepucTHKa aJICOPOCHTOB.
68.YcTpOolCTBO 1 MIPUHITUI PabOTHI acopOepa MePUOIUICCKOTO ACHCTBUS.
69.YeM orimuaercs ancopOIust OT MOHOOOMEHHOM aacopOomu?
70.XapakTepucTuka HOHUTOB.
71.YT0 Takoe KpUCTaUIU3alMsl U KaK OHA COOTHOCUTCS C paCTBOPEHUEM?
72.J1751 4ero mpu KpUCTaLTU3aluK HEOOXOAMMO BXOIUTh B 00JIaCTh NIEPECHIIIEHUS PACTBOPOB?
73.IloueMy niponecc KpUCTAUIM3ALMU TPYIHO HaYaTh?
74.Kakum 006pa3oM BMECTO KPUCTAILIIOB MOYKHO MOJTYYHUTh KapaMeJIbHYIO Maccy?
75.J1n51 yero yctpauBaroT 6araper KpUCTaIn3aToOpoOB IIPU OAHOM yBapUBAIOIIEM ammapate?
76.KpuBble paCTBOPUMOCTHU U MIEPECHIILICHUS.
77.DakTOpHI yIpaBICHUs IPOLIECCOM KPHUCTAIIN3AIINH.
78.113 xakux cTaanuil COCTOUT MPOLIECC IKCTPArupoOBaHus?
79.Kakue (hakTopbl OKa3bIBAIOT BIUSHUE HA SKCTparupoBaHue?
80.TpeOoBanus, NpeabsIBISIEMbIE K SKCTPAreHTY.
81.Knaccudukanus 060pya0oBaHUs ISl SKCTPArupOBAHMUSL.
82.YcTpolicTBO M PUHIMIT paObOThI KOJIOHHOTO 3KCTPAKTOPA.
83.YcrpolicTBo U pUHIHMI paboThl 6apabaHHOTO HKCTPAKTOPA.
84.YcrpolicTBO M IPUHLMIT pabOThI IEHTOYHOI'O IKCTPAKTOPA.
85.YcTpoiicTBO U MPUHIUI PabOThl HAKJIOHHOTO MEPKOJISITOPA.
86.YCTpOoHCTBO U IPUHIIUI Pa0OThI SKCTPAKTOPA C KUIIALIAM CIIOEM.
87.YcraHoBKa AJis KCTParupoOBaHus CXKIKEHHBIMU Ta3aMHu.
88.OKCTpaKIus B CUCTEMAX KUIKOCTh-KUIKOCTb.
IpumepHbIe TecTOBBIE 3a1aHus (15 popmupoBanus komnerenmuii OIK-3, TTK-1)

YeM xapaKTepU3yOTCs 3Tallbl CYIIUIBHOIO IpoLecca’?

TeMm, 4To OHU TPeOYIOT pa3IMYHON PHEPIuu (TeMIepaTypbl) Ul pa3pbiBa CBs3€il Marepuana ¢
BOJIOH.

Pa3nu4HON CKOPOCTBIO IPOTEKAHUS.

HarpaBnenueM qBUKEHUs BJIard: BHYTPb U3JEIHS WIK HAPYKY.

[Touemy Hapy)Hasi TOBEPXHOCTh BIIAKHOTO M3JEIUS MOXET IMOATOPETh NpU CYLIKE, XOTS
TeMreparypa Bojbl He MoxkeT ObITh 6osee 100 °C Hu npu Kakoil Hapy»XHOU Temneparype?
BceneactBue npo1oKUTENbHOM CYIIKH TOBEPXHOCTh BHaUajle BHICOXHET, a IOTOM MOJTOPHT.
BcneactBue BHICOKOW TeMIEPATYphI CYIIKH.

B nmnepuon mnepemelieHuss Biard BHYTPb H3A€NUs 3a cdyeT Tepmoauddys3un Hapyx Has
MOBEPXHOCTh CTAHOBUTCS CYXOU U MOKET MOJTOPETh.

Buiaroconep:xanue Bo3yxa XapakTepHu3yeTcs:
Maccoii Biaru B 1 kr Bo3ayxa.

Maccoii Biaru B 1 Kr cyxoro Bo3ayxa.

Maccoii Bnaru B 1 Kr aOCOTIOTHO CYXOTO BO3AyXa.

OTHOCHTGHBHOﬁ BJIA)KHOCTBIO BO3/1yXa HA3BIBAOT OTHOLICHUC!
pnlpu

pulpn
P/pn

CocrosHME BO3IyXa XapaKTEPU3YIOT TapaMeTphl:
Bnaroconep:xanue, yaenbHbIN pacxol, TEMIIeparypa.
Bnaroconep:xanue, macca, Temneparypa.



Bnaroconeprxanue, Temneparypa, SHTalIbIIHS.

Jliist pacuera mporiecca CymKe UCIOJIB3YIOT JUarpammy:
Konosanosa /I.I1.

Bpesckoro M.C.

Pamzuna JI.K.

JIBHKyILIeH CHIION IpoLecca CYLIKH SBISETCS:
Pasnocts Temnieparyp.

PazHocTh gaBiIeHUM.

Pa3HocTh KOHIIEHTpALIMIA.

B nepuoj mocTosIHHON CKOPOCTH CYILKH:
Hcnonb3yloT BEICOKHE TEMIIEPATYPHI.
Hcnonp3yloT HU3KHE TeMIIEPATypPHI.
Hcnonb3yloT NepeMeHHbIN pexXuM TeMIeparyp.

B nepuoz manaroieii ckopocTu CyIIKU yaaiaseTcs:
MexaHHYECKH CBsI3aHHAs Bliara.

OCMOTHYECKH CBsI3aHHAs Bara.

AJIcOpOLIMOHHO CBsI3aHHAs Bjara.

«Kpurnueckasi TOUKa» COOTBETCTBYET:

KoneuHomy 3Ha4Y€HHIO BJIIAJKHOCTH B BBICYIIMBAEMOM ITPOJYKTE.
N3MeHeHunto Mexanu3Ma yIaJIeHus BJIard U3 IpoayKTa.
MaxkcumanbHO BO3MOXKHOM TEMIIEPATYPE CYIIMIBHOTO areHTa.

s cCHU>KEHUS TeMIIEpaTyphl CYLIKH UCIIONIb3YIOT:
HopmanbHblii Ipo1ecc CynkH.

Cy1ky ¢ BO3BpaToM OTpaOOTaHHOTO BO3LyXa.
Teopernuecknii MpoLecc CyIKH.

[Touemy npu cymike yepeayroTcsl BO3ACHCTBYS Ha N3/IE€ME BICOKOW U HU3KOM TemrepaTyp?
Jlig npenoTBpalleHus NOArOPaHUs TOBEPXHOCTH.

Jlnis Bo3BpaleHus K nepudepun u3Aeius Biard, yieanei oT Hee B mporecce TepMoauddy3uu.
JIis MTHTEHCU(PUKAIIMY CYIIKH.

[Touemy cymuika Ha3bIBa€TCs TYHHETBbHON?

[ToTromMy uTO pacnonaraercsi B TYHHENAX O] 3€MIIEH.

IToToMy 4TO BEITSIHYTa B JIMHUIO, BJIOJIb KOTOPOW N3MEHSIFOTCS ITApaMEeTPhl CYIIMJIBHOTO areHTa.
IToToMy 4TO HE HOIyCKAET MOBOPOTOB.

Yro takoe Tepmoaudpdy3usn’?

Huddysus, nporexaromiasi OJHOBPEMEHHO € TEILIONPOBOIHOCTHIO.
IlepeHoC TEIIOTHI TIOTOKOM BJIarH.

[leperekanue BiIaru moj BO3AEHCTBUEM Ipalu€HTa TEMIIEPATYPHI.

CopOIMOHHBIE TTPOIIECCH YCKOPSIFOTCS:
C ITIOHUXCHUCM TeMnepaTypH, IIOBBIIIICHHUECM HaBJICHUWA.
C noHM)KEHUEM JIaBIIEHUS U TEMIIEPaTypBhI.



C noBBILIEHUEM TEMIIEPATYPHI U 1aBICHUS.

Yem oTnugaercs aacopouust ot abcopOormm?

AzicopOuus MPOMCXOIMUT Ha TIOBEPXHOCTH COPOCHTA.
AncopOrust MPOUCXOAUT BO BCeM 00beMe COpOeHTa.
AOGCOpOIHS TPOMCXOAUT HAa TIOBEPXHOCTH COpOCHTA.

Kakoii nporiecc 0003HauaeTcs TePMUHOM «KAMMIUISIPHAST KOHICHCALIUS»?
KonneHcanus mapoB Ha IOBEPXHOCTH a7COPOEHTA.

Konnencanus napoB 1M0(MIBHBIX aICOPOTUBOB B KaMMJUIApax aJcopOeHTa.
Konnencauus napo 110¢poOHBIX aJCOPOTUBOB B KaNMILIAPax acopOeHTa

B cBs3u C morsomeHuEM BeEIIeCTBa MOBEPXHOCTHIO, a HE O0BEMOM ajJcopOeHTa IMOHSATHE
KOHIIEHTpaluu ajcopoTtuBa TepseT cmbici. Kakoil mapamerp BBICTYHAeT BMECTO HEro IpH
pacuetax ajgcopoepos?

Konnentpanus agcopOtusa.

AKTHBHOCTB COpOEHTA.

[TapunansHOE NaBieHue aacopOTUBA.

Ckpy060ep - 370!
Hacanounsiii abcopoep.
Kackanuerit abcopoep.
Tapenounsiii abcopOep.

[Tpu perenepamnmu afcopOCHTOB UCTIOIB3YIOT:
Hecopbiuto.

XeMocopOmuto.

AGcopbumro.

IMpomexyTOYHBINH KOHTPOJIb - UTOTOBAs OIICHKA 3HAHWUH CTYJEHTA, OCYIIECTBIISICTCS 110
HAKONUTEIILHOM CHCTEME CYMMHPOBAaHUEM OallIOB, IOJIYYCHHBIX B TIPOIECCEe TEKYIIETO |
PyOEKHOTO KOHTPOJISL.

dopma MPOMEKYTOUHOTO KOHTPOJIS — 3a4eT/IK3aMEH.

[IpoBeneHue TeKymiero U MPOMeKyTOYHOTO KOHTPOJISI 10 AUCIUILIIMHE OCYIIECTBIISAETCS
B cootBeTcTBUU ¢ [Tonoxenuem COI'Y.

BanjbHasi cTpyKTYypa olleHKH

dopma KOHTPOIIS Maxe. xon-Bo
0aioB
Texywian oyenka cmyoenma 6 meuenue 1-8 nedenu, B TOM 4nCIE: 20
- paboTa Ha MPAKTHYECKHX 3aHATHIX 7
- pedepar 4
- Ipe3eHTalus 5)
- KOHTpOJIbHast paboTa 4
1-a pybestcnan nucomennas KOHmpoabHas paboma 15
Texkywian ouenka cmyoenma ¢ meuenue 10-17 nedenu, B TOM 4HCIIE: 20




- paboTa Ha MPAKTHYECKUX 3aHATHIX 7
- pedepar 4
- Ipe3eHTAITUs 5
- KOHTpOJIbHast paboTa 4
2-7 pybescnan nucbMeHHA KOHMPOIbHAA padboma 15

Hroro 70

Metoanka ¢popMHUpOBaAHUSA Pe3yJIbTUPYIONIEH OLlEHKHU

B xozie Texymiero KoHTpos cTyneHThl MoryT Haopars 0-70 6anios:

1 —s1 pyOesKHASI ATTECTAIMSA - MAKCHMAJIBLHO 35 0a/1JI0B; M3 HUX:

Ot 0 no 15 GamnoB (pyOekHasi aTTecTanys) — TECTUPOBAHHUE B ILIEHTPE TECTHPOBAHHS
cory;

Or 0 no 20 GamioB (TeKyiias OIIEHKA) — aKTHUBHAs paboTa 3a JaHHBIA TEpUOJ Ha
MPAKTUYECKUX 3aHITUAX

2-91 py0e;KHAS aATTECTALMS — MAKCHMAJIBLHO 35 0a/1JIOB; M3 HUX:

Ot 0 1o 15 GamnoB (pyOexHas aTTecTanus) — TECTUPOBAHUE B IEHTPE TECTUPOBAHUS
cory;

Ot 0 no 20 GamnoB (Tekylias OLIEHKA) — aKTHBHasg paboTa 3a JaHHbBI NEpuoJl Ha
MPAKTUICCKUX 3aHITUSX

[TpomMexyTOUHBIN KOHTPOJb: y4EOHBIM IUTAHOM I10 JTAHHOW JAMCIUILIMHE MPEITyCMOTPEH
3a4eT/ HK3aMeH.

3a yCTHBI OTBET Ha SK3aMeHe/3adere cTyAeHT nomydaer 0-30 6amoB. Pesynbrupyromas
OLIEHKA CKJIaJpIBaeTCs 1Mo cooTBeTcTBYIOmEH bPC dhopmyre:

(T1+ T2) + (P1+ P2+ 3/3):2
rae T1 + T2 - konmruecTBO OANIIOB 3a TEKYIIYIO pabOTy CTYACHTOB B CEMECTPE
P1+P2 - xonudecTBO 6aioB 3a 2 KOMITBIOTEPHBIX TECTUPOBAHHM CTYJCHTOB B CEMECTPE
3/3 - xonnuecTBO 6aI0B, HAOPaHHBIX Ha SK3aMeHe/3aueTe

Ilepecuer monyueHHON MUTOrOBOM CyMMbI OAlJIOB MO MPEIMETY B OLEHKY MPOU3BOJIUTCS

1O IIKAe:

e «OTIN4YHO» - 86-100 OaiIoB;

e «xoporioy» - 71-85 6annos;

® (yIOBJIETBOPHUTEILHOY - 56-70 OayoB;

e «3ager» - 56-100 Gaos.

B tom ciydae, xorna HaOpaHHBIE B ceMecTpe Oauibl HE TIO3BOJISIIOT CTYIEHTY TOIYYUTh
YJIOBJICTBOPUTEIBHOM OLIEHKH, OH MMEET IPaBO CIaBaTh 3K3aMEH B CECCHUIO TI0 BeqoMocTH Ne 2 6e3
yueTa TeKyIuX 0ajuioB U MOTyYUTh MakcuMalibHO 70 OaioB.

Bomnpocsl 111 NOATOTOBKH K 3K3aMeHY
(nast popmupoBanus komnerennuii OIK-3, TIK-1)

1. HCpC‘II/ICJ'II/ITe OCHOBHBIC 3aKOHBI U IPUHIHUIIBI, UCTIOJIb3YCMBIC B MHUIIEBOM MNPOMBIINIJIICHHOCTH.
KpaTKO MOJACHUTC IO KaXxXJA0My, IMOYEMY HMCHHO OTH 3aKOHBI W MPUHOUIIBI SABJIAIOTCH
ONpCACIIIIOIIMMU B ITMIICBBIX TCXHOJIOTUAX.




2. IIpOTMBOTOYHOCTh KaK OJMH W3 MPUHLMUIIOB ONTUMHU3AIMU MPOBEICHUSI TEXHOJIOTHYECKOTO
nporecca. Kimaccudukanus TEXHOJIOTMYECKUX IMPOILECCOB IO B3aUMHOMY HAaIPaBJICHHIO
NOTOKOB. [I0SICHUTB KaX bl MMyHKT, €ro JOCTOMHCTBA U HEIOCTAaTKU, HA IPUMEPAX.

3. PaBHOBecue cucteM. BO3MOKHOCTh MPOTEKAHUS TEXHOJIOIMYECKOIO IPOLIECCa B YCIOBUAX
paBHOBecHsT cHUCTEMBL. [IOHATHS CTaUMOHAPHOIO M HECTALMOHAPHOIO COCTOSIHUSL CHUCTEM.
[lepeuncinre 3aKOHBI U IIPABUJIA PABHOBECUS CUCTEM.

4. PaBuoBecue cuctembl u mpaBwio (a3 ['ub0ca. IlpuBenute GopMyIUpOBKY IMpaBuUia.
[Tosicuute cyurHocTh. JlaliTe ompeneneHue MOHATUIO «cTereHu cBoOoab). OObsicHUTE
buznyeckoe NMpUMEHEHHE MPaBUiia Ha KOHKPETHOM MpUMEpE.

5. PaBHoBecue cuctembl u npuniun Jle-Illarense-bpayna. [IpuBeaure GopmynupoBKy 3aKoHa.
[Tosicaute cynHOCTh. OO0BsACHUTE (PU3UYECKOE MPOSBICHUE 3aKOHA HA KOHKPETHOM TpUMepe.

6. Pa3nenenne HEOJHOPOIHBIX CUCTEM B IPABUTALIMOHHOM I10JI€ (PEXKUMBI ABUKEHUSI, KPUTEPUI
Peiinonbca, BeiBoa hopmyiibl CTOKCa, ONTUMU3ANNS YCIOBUH pa3aenenus). OTCTOMHUKHN U UX
OCHOBHBIE IT0KA3aTEH.

7. Pa3nenenue HEOAHOPOAHBIX CUCTEM B IIEHTPOOEKHOM IOJI€ (UTO 3TO TaKOe, ammapaThl JIJis
pa3nenenus, kpurepuii Dpyna, moauduiupoBanHas Qopmyna CTokca, KiaccupuKanus
anmnapartoB 7S pa3/ieJeHHs] B LIGHTPOOESKHOM TI0JIE)

8. Peszamme. Cdepa mnpuMeHeHHS B MHIIEBOW NpoMbIIUICHHOCTH. OOmme TpeGoBaHwMs,
npeabABIIsiEeMbIe K pe3aTesbHbIM MamuHaM. OCHOBHBIE KITACCU(PUKAIIMH YCTPONUCTB IS PE3aHHUS.
JlaTp onucanue Kaxa0i kiaccuukanum, MpUBECTH PUMEPHI

9. CoprupoBanue 1o pasmepy yactui. Cuta u ux kiaccupukamus. Kupoe ceuenue. @opmyia
’KMBOI'O CEYEHUS JUIsl KaXA0To BUAa cUT. MOAysb CUT.

10. CoptupoBanue no hopMe 4acTuil. Y CTPOMCTBO U MPUHIIUN pabOTHI arapara.
CopTtupoBaHue MO CKOPOCTH OCaKAeHUs yacTull. OCHOBHOW MPUHIIMII, HA KOTOPOM OCHOBAaH
cnoco6. MaruutHas cenapanus - OCHOBHOU NMpUHIUI. DIOoTalust - OCHOBHOM MPUHITHII.
DnekTpocTaTH4ecKasl cernaparusi - OCHOBHOM NPUHIUII.

11. CoprupoBanue ceimyunx marepuanoB. Cdepa NpuMeHEHHUs B MUIIEBON MPOMBIIIJIEHHOCTH.
OcHoBHbIE CBOMCTBAa MaTE€pPHUAIIOB, UCIIOJIb3yEMbIE JIJISl OCYILIECTBIEHHMS IIPOLlecca COPTUPOBAHUS.
MeTo/1bl COPTUPOBAHUS CHITYYHX MaTEpUaAIOB HA OCHOBAaHUU CBOWCTB pa3zesieMbIX (paKiuil.
12. Teopust npoGinenust (popmyinsl, onpeneneHus, noscuenus). YpasHenus Kupnnuesa-Kuka,
Puttunrepa. O6mmue TpeOoBaHUs, MPEAbIBIIEMbIEC K TIPOOUIKAM

13. Teopust orxatusi. OCHOBHBIE (DAKTOPHI, BIUSIONIUE HA MPOIECC OTKATUS U MPUPOAA ITOTO
BnusHUS.  OpraHvueckass  CBsI3b  MEXAY  THJPABIMYECKUMHM  CONPOTUBICHUSAMH U
MHTEHCUBHOCTBIO OTKaTus. OCHOBHBIE Clly4au IpUMeHEHUs1 oTkatus. [[ogcHUTH Ha MpuMepax.
14. Teopust peszanusi (AaTh TOJIHOE pa3bSICHEHHE, OCHOBHBIC (POPMYIBI, N1aTh TOSICHEHUS K
KaXKI0M1)

15. JIBm>KeHne )KUAKOCTU YEPe3 HEMOABUKHBIC 3€PHUCTHIE CIOU. XapaKTEPUCTUKU 3EPHUCTOIO
ciosi. Pacuer ruipaBiInyecKoro CONpOTUBICHHUS CIIOS.

16. Pacuer ckopocTel NCEBAOOKHMKEHUS, BUTaHHUs U yHoca. OJHOpPOJHOE U HEOIHOPOAHOE
nceB10oXKKeHne. [IHeBMO- U THAPOTPAHCHIOPT 3€PHUCTHIX TBEPABIX MATEPHAIIOB.

17. ConpoTHuBieHUE ABMXKEHUIO TeJIa MPHU PAa3IUYHBIX THAPOJUHAMUYECKUX pexrmax. OCHOBBI
TEOPUHU OCAKACHHUS.

18. PacyeT ckopocTH CBOOOTHOTO M CTECHEHHOTO OCAK/ECHUS YaCTHI[ B TPABUTAIIMOHHOM TIOJIE.
KoHcrpyknun oTcTOMHUKOB. OmpeieIeHne UX OCHOBHBIX Pa3MepOB.

19. YpaBuenue GuiabTpoBaHUs U IKCIIEPUMEHTATILHOE OMPE/IEICHUE €T0 KOHCTAHT.



20. Knaccupukanuss ©  OCHOBHBIC THIBl  (QUIBTPOBAIBHOW ammaparypbl. OUIBTPbI
NEPUOANYECKOIO U HENPEPBIBHOTO AEMCTBUS A pas3aeicHus cycneH3uid. OCHOBBI pacuera
(GWIBTPOB MEPUOJUUECKOTO U HETIPEPHIBHOTO CHCTBHUS.

21. Uentpudyru (GUABTPYIONIME W OTCTOHHBIC MEPUOIUYCCKOTO U HEMPEPBIBHOTO JICHCTBUS.
Cemnaparopsl. OCHOBBI pacyeTa 0CaUTENbHBIX LIEHTPUPYT.

22. OcHOBHI pacueTa GUIBTPYIOIMHUX IEHTPUYT.

23. PacueTr MOIIHOCTH Ha MEXaHUYECKOe nepeMerinBanie. KoHCTpyKumuy Memanoxk.

24. 3akon ®ypre. [uddepennmanbHoe ypaBHEeHHE TEIUIONPOBOAHOCTH. [ paHUYHBIC YCIOBUS 1,
2, 3 u 4-ro pona. YpaBuenus HptoroHa - Puxmana. Koaddurnuent termnoornaun.

25. TemnepaTypHOe TOJ€ M TEMIEpPAaTYpHbIM TrpagueHT (ompenesneHus, (QyHKIMOHAIbHAS
3aBUCHUMOCTb, XapaKTepHu3ylollas TeMIlepaTypHOE II0Jie, BHIbl TEMIIEPATYPHOIO IOJI,
bopmybl)

26. TeroBbIe MPOIIECCHI U TEIIOBast 00paboTKa (ompeaesieHre mporecca, ero CyluHOCTb, BUJIbI
TEIUIOBBIX MIPOLIECCOB, MaTh J€TalbHbIE MOSACHEHUS, CIIOCOOBI TEIJIOBOM 00pabOTKH).

27. CtaimoHapHbIi OJHOMEPHBIHN MOTOK TEIJIa YE€PEe3 OJHOCIONHYI0 U MHOTOCIONHYIO IOCKYIO
U UWINHAPUYECKYIO CTEHKY.

28. OxnaxxaeHue /HarpeBaHue/ TBEpIbIX TeJ MPH 3a/laHHBIX TPAHUYHBIX YCIOBUSAX 3-TO poja.
O06o00mieHHas 3aBUCUMOCTh Oe3pa3MEepHON TeMIepaTypsl B TBEPIOM Tele OT Oe3pa3MepHBIX
KoopauHar, yucen buo u @ypee.

29. luddepennmanbHOe ypaBHCHHE KOHBEKTHBHOTO MEepPeHOca Tervia. TernaoBoi MorpaHUuIHBIN
cioii. BzanmocBsi3p mpodueit Temmneparyp U CKOPOCTEH.

30. MaccoBas cuiia, BO3HHUKAIOLIAs P HAJMYUU PA3HOCTU IJIOTHOCTEH B MOTOKE YKUIKOCTH.
EctectBennas konBekuus. [lomydeHune o0OOOIICHHBIX MEPEMEHHBIX — KPUTEPUEB TEIJIOBOTO
moxoous.

31. DMnupuyecKkue U TEOPETUUECKHE 3aBUCUMOCTH 7Sl pacuyera Kod(pGUIIMEHTOB TEIIO0TIauH
/ancen HyccenpTa/ B pa3nuuHBIX THAPOJANHAMHYECKUX U alllapaTyPHBIX YCIOBUSAX, B TOM YHCIIE
IIPU U3MEHEHHUHU arperaTHOro COCTOSIHUSL.

32. Koadduumenr termmonepenaund A IUIOCKOM M HWIMHApUYECKOW cTeHKU. OCHOBHOE
ypaBHEHUE TeIIoNepeaayn.

33. JIBmkymias cuia Ipolrecca /CpefHssl pa3HOCTh TeMIepaTyp TerioHocuTenell/. BzaumHoe
HalpaBJIeHUE JBM)KEHUS TEIUIOHOCHUTEJEH, ero ONTHUMAaJIbHBIN BHIOOp M BIMSHUE HA CPEIHIOIO
Pa3sHOCTh TeMIepaTyp. CHOCOOBI OJIBOJIA M OTBOJA TEIJIAa B IPOMBIIIUIEHHON anmaparype.

34. OcHOBHBIE KOHCTPYKIMH TETJI00OMEHHBIX ammnapatoB. OCHOBBI pacyeTa TeII00OMEHHUKOB,
BBIOOp ONTHUMAJIBHBIX PEKUMOB PAOOTHI.

35. Ha3HaueHue M TEXHUYECKHE METOJbl BbIMapuBaHus. (Cxema OJHOKOPIYCHON BaKyyM-
BbINapHON ycTaHOBKH. bapomeTrpuueckuil KoH1eHCaTOp /yCTPONCTBO, HA3HAYEHHUE U pacueT/.

36. Pacuer OJHOKOPIYCHOW BBITIAPHOW YCTAaHOBKH. MarepuanbHbII M TEIUIOBOM OallaHCHI.
Pacxon rpetomiero napa. OOmiast 1 nmoJsie3Hast pa3HOCTh TeMieparyp. TemnepaTypHble TOTEPH.
37. MHOrokopmnycHsle BbIlIapHble ycTaHOBKM. [lonHasg M mose3Has pa3HOCTb TeMIEpaTyp.
Pacripenenenune mose3Hoil pa3sHOCTH TeMIlepaTyp IO KoplycaMm. PacdueT MHOTIOKOPIYCHBIX
YCTaHOBOK.

38. 3akonbl (hazoBOro paBHOBecHs. MarepuanbHbIl OanaHc W ypaBHeHHE paboueill JHMHUU.
Hanpasnenue mpolieccoB MaccornepeHoca, UX 00paTUMOCTb. MeXaHU3Mbl NEPEHOCa MAacChl.
VYpaBHeHHe MaccooTnauu. YpaBHeHHE Maccomnepenaud. CBs3b MeXIy Kodpduienramu
Macconepenadn u KodhpuimeHTaMu MacCoOTIauH.

39. 3akonwr Guka. luddepennnanbHoe ypaBHEHHE IEpeHOCa MacChl B oToke. Jnuddy3noHHbIM
MIOTPaHUYHBIN CIION.



40. TIlomyuenue OOOOIIEHHBIX TMEPEMEHHBIX - KpuTepueB audy3noHHOr0 MOI00US.
Ousnueckuii cMpica kputepueB. O000IIeHHOE ypaBHEHHE MaCCOOTAAUH.

41. Obmas xapakTepuCTHKa MPOLIecca SKCTParupoBaHusi U PaCTBOPEHHs, 00JIaCTH MPUMEHEHHS.
MaremaTnueckue MOJEIM IPOLIECCOB 3KCTPAarMpOBAaHUS M PACTBOPEHUS, pacdyeT OCHOBHBIX
pa3MepoB anmnaparoB

42. OOmas xapakTepUCTHKA IPOIECCOB KPUCTAUIM3AIMM M3 PAcTBOPOB. MarepuaibHBIA W
TEIUIOBOM OajnaHc kpucraiu3aropa. KnneTnka npoiecca KpucTaIn3aluu.

43. CpoiicTBa BiaxxHoro Bo3ayxa. Juarpamma [-X Pam3una.

44. MarepuallbHbId M TEIJIOBOW OaJlaHC KOHBEKTUBHOW CYIIWIKW. JlelicTBUTENbHAS U
TEOpeTUYECKasl CYIIMIKU. Y IeIbHBIM pacxo/ BO3yXa U TeIuia.

45. ®opmbl cBsA3uM Biaru ¢ MartepuaioM. KuHeTuka mnporecca cymku. JBwkymas cuia
nporecca. Kpuas cymku u KpuBasi U3MEHEHHS TEMIIEPaTyphl BEICYIIIMBaEMOro o0pasia

46. Kpuasg ckopoctu cymku. IIpuBeneHHas KpuTudeckass BJIA)KHOCTb BBICYILIHBAEMOIO
MmaTepuaia. [IpogomKuTenbHOCTh IEPBOTO U BTOPOTO MEPUO/Ia CYLIKH.

47. Knaccudukanus 1 KOHCTPYKIIMH KOHBEKTHUBHBIX CYIIMIIOK.

48. AbcopOuus. XapakTepuCTHKa Ipoliecca U 00JIacTU ero mpuMeHeHus. PaBHOBecue Mexay
dazamu. MarepuanpHblii 6anaHc U ypaBHeHHe paboueld IMHUU. Y IeNbHBIN pacxon abcopOeHTa,
€ro MUHUMAaJIbHOE U SKOHOMUYECKU ONTUMAaJIbHOE 3HAYCHHE.

49. Pacuer abcopOepos. [lytn nHTEHCHU(UKAINKT MACCOOOMEHHBIX MTPOIIECCOB.

50. HempepbIBHBIN 1 CTyIIEHYATHIH KOHTAKT (pa3 B MacCOOOMEHHBIX ammaparax. Pacdyer paboueii
BBICOTHl MaCCOOOMEHHBIX aIIapaToB.

51. Yucno emunuil nepeHoca. Beicota emunui nepenoca. CrocoObl pacuera uyucia €IMHHIL
nepeHoca.

52. Tlpocras meperonka. MarepuanbHbiii Oananc. Pektudukarmsa. Pusndeckue OCHOBBI
pPEeKTU(UKAIMOHHBIX TpoeccoB. CXembl YCTAaHOBOK JMJii HEMPEPHIBHOM U MEePUOIUYECKON
PEKTH(DHUKAIHH.

53. Ancopbuusa. OOmias xapakrepucTtuka npouecca. M3orepmel aacopOunu. @opMupoBanue u
NEPEHOC KOHIIEHTPALMOHHOTO (DPOHTA, 30HA Maccolepeiauu, BpeMsl 3alIUTHOIO IEHCTBUS CIIOS.
Knaccudukanus ancopOepoB u 00I1I1e TPUHIIUIIBI YCTPOIMCTBA.

54. Vonublii oOMeH. XapakTepHCcTHKa Iporecca W obiactu npuMeHeHHs. OCHOBBI TEOpUHU
HOHHOro oO6meHa. OCOOEHHOCTH KOHCTPYKTUBHOTO OGOPMIICHHS amlapaTtoB A MPOBEIECHUS
MOHHOTO OOMEHa.

55. Knaccudpukanus memOpaHHbIX TnpoueccoB. OOpaTHbBI ocMoc, yiIbTpaduIbTparys,
MUKpOQUIBTpALUs, JIEKTPOANAIN3, UCIIapeHne depe3 MeMOpaHy, TU(QPy3MOHHOE pa3/ieleHne
ra3oB. Tumnbel MemMOpan. MexaHusm nepeHoca yepe3 MOpUCThie U HEMOPHUCTHIE IEPETOPOAKU IIPU
pa3JeNIeHUH ra30B U KUAKUX CMecei.

56. Kunernka meMOpaHHBIX mporieccoB. OCHOBHbIE KHHETHYECKHME YpaBHEHMs. MeTtonuka
pacuera MeMOpaHHBIX TIPOLECCOB M amnmaparoB BbITeCHeHUs. IlyTm wuHTeHcupuKauuu
MaccooOMeHa yepe3 MeMOpaHbl. Anmaparypa.

57. U3smenvuenue. Knaccugpukanuss METOIOB HM3MENbUYEHUS U UX NPUMEHEHUE B IHIIEBOMN
npomsbiieHHocTH. CopTupoBanue. OO0mas XapakTepuCTHKAa METOJIOB COPTHUPOBKU M 007acTH
UX IPUMEHEHHS B MHUILEBON MPOMBIIITIeHHOCTH. OOpaboTKa MaTepHasoB AaBICHHEM.

58. OcHOBHBIE KPUTEPHUH ITOO0PA ABUTATEIS U HacOCa IIEHTPOOESKHBIX HACOCOB

59. OcHOBHBIE TapaMeTpbl HACOCHOW CHCTEMbI, Yy4YUTBIBAEMblE IpU MOAOOpPEe MapKH
IEHTPOOEIKHOTO HACOCA U JIBUTATENS K HEMY.

60. OcHoBHbIE 3Tanbl pacuyera Memanok. OCHOBHbIE KPUTEPUH, UCIIOJb3YEMbIE NIPU pacueTax, u
UX B3aUMHas CBS3b.



61. OcHOBHBIE FTalbl pacueTa HEHTPOOSKHBIX HAcOCOB. VcxonHbIe TapaMeTphl, HEOOXOIUMbIE
JUTSL pacueTa, ¢ YKa3aHueM MPHYUHBI HE0OOXOTMMOCTH.

62. IlopmHeBOM M TUIyHXXEpHBIH Hacochl (kKimaccuuKkanus, ONMHWCAHHWE, MPHHLIUI JeHCTBUS,
JIOCTOMHCTBA M HEIOCTATKU KaXKJ10T0).

63. CrepxxHeBas MenpHuIA. JlaliTe omMcaHue, MPUHLMI JIEHCTBUS W OCHOBHBIE CIOCOOBI
IpobiieHus, pealr3yeMble ¢ e¢ moMonlbio. JloctonncTBa u Henoctatku. [losicHute Ha mpuMepax.
64. Ctpyu XMIKOCTH U HMX BO3ACHCTBHE Ha CTEHKU cocyna (BHUIbI, OCHOBHBIE (OPMYIIBI,
MTOSICHUTB ).

65. CrpyliHas napoOuika. Jlaiite omucaHue, NPUHIMI JEHUCTBHS W OCHOBHBIE CITOCOOBI
JIpoOJIeHusI, pealr3yeMble ¢ e¢ ToOMOIIbio. JlocTonHCcTBa 1 HeocTaTku. [losicHUTe HA MpUMeEpax.
66. LlenTpoOeXHBIN HAacCOC (ONMUCaHKE, TPUHIIMIT JCHCTBHSI, TOCTOMHCTBA U HEAOCTATKH).

67. YemoctHas npobuinka. [laiite omucaHue, NPUHUMN JEHCTBUS M OCHOBHBIE CIIOCOOBI
IpoOJIeHusI, peaTr3yeMble ¢ e¢ TOMOIIbI0. JlocTonHcTBa U HeocTaTku. [losicHuTe HA pUMeEpax.
68. Ilapoas wmenpHUNA. JlaiiTe omucaHue, TPUHIUI JCHCTBUS W OCHOBHBIC CITOCOOBI
Ipo0iieHus, pealn3yeMble ¢ e¢ moMollbio. JloctouncTBa u Henoctatku. [losicHute Ha mpuMepax.
69. IllexoBas npobuika. [laiiTe onucanue, MPUHIMI JSHCTBUS U OCHOBHBIE CIIOCOOBI
IpoOIieHus1, pealn3yeMble ¢ e¢ MoMoIIbio. JloctonHcTBa 1 HenocTaTku. [losicHuTe Ha mpuMepax.

Kpurtepun popmupoBaHus olleHOK HA IK3aMeHe/3a4eTe

Xapakmepucmm(a omeema

oann
bl

JlaH moJyiHbIM, pa3BEpHYTHIA OTBET HAa MOCTABJIEHHBIM BONPOC, MOKa3aHa COBOKYIHOCTb OCO3HAHHBIX
3HaHUH 00 O0BEKTe, MPOSIBIIAIONIAsICS B CBOOOAHOM OIEPUPOBAHUM TOHITHSAMHU, YMEHHH BBIICIHTDH
CYLIECTBEHHbIE M HECYUIECTBEHHbIE €r0 NPU3HAKH, NPUUYMHHO-CIEACTBEHHbBIE CBA3M. 3HAaHHE OO0
00BEKTE JEMOHCTPUpPYETCS Ha (JOHE MOHMMAHHUS €r0 B CUCTEME JAaHHOW HAayKH U MEXAUCLUILIMHAPHBIX
cBsazeil. OTBeT ¢opMynupyercss B TEpMUHAX HAyKH, M3JI0KEH JUTEPAaTypHBIM SI3BIKOM, JIOTUYEH,
JIOKa3aTelIeH, JEMOHCTPUPYET aBTOPCKYIO ITO3UIUIO CTYIEHTA.

26-30

I[aH HOHHBIﬁ, pa3BepHYTLII>’I OTBET Ha MOCTABIICHHBIN BOIIPOC, IOKa3aHO YMCHHUC BbIICIUTH
CYIICCTBCHHBIC W HCCYIICCTBCHHBIC IIPU3HAKU, MNPUYUHHO-CIICACTBCHHBIC CBA3H. OtBeT 4YeTKO
CTPYKTYPHUPOBAH, JIOTUYCH, H3JIOKCH B TCEPMHUHAX HAYKH. O):[HaKO AOMMYHICHBI HCE3HAYUTCIIbHBIC
OIIMOKH WIIH HEOOYCTBhI, MHCHPABJICHHBIC CTYACHTOM C IIOMOLIBKO «HABOJAMIUX)  BOIIPOCOB
nmpernoaaBaTeiis.

21-25

JlaH TNOJIHBIM, HO HEJOCTATOYHO IOCJIENOBATEIbHBIA OTBET Ha IOCTABJIICHHBIN BOIPOC, HO NPU 3TOM
MIOKa3aHO YMEHUE BBIJCIIUTD CYIECTBEHHBIE U HECYIIECTBEHHBIE IPU3HAKU U IPUYNHHO-CIICICTBEHHBIE
cBsi3u. OTBET JIOTMYEH M M3JI0)KEH B TepMUHAaX Hayku. Moryr ObITh JomymieHsl 1—-2 ommOku B
OTIpe/IeIEHUU OCHOBHBIX MOHSATUH, KOTOPbIE CTYICHT 3aTPYAHIETCS UCIIPABUTh CAMOCTOSTEIBHO.

16-20

JlaH HenoCTaTO4YHO MOJIHBIM M HEIOCTaTOYHO pa3BEpHYThIM OTBeT. JIOrmka M mOCIe0BaTENbHOCTH
U3JIOKEHUS WMEIOT HapyuieHus. JlomymieHbl oOmMOKM B PAcKpbITUM MOHSTUH, YIOTpeOIeHUH
TepMHHOB. CTYAEHT HE CIOCOOEH CaMOCTOSITENIbHO BBIJIEIMTH CYIIECTBEHHbIE M HECYIIECTBEHHBIE
NpU3HAKW U TPUYUHHO-CIEACTBEHHbIE CBSI3U. CTYIEHT MOXET KOHKPETHU3HpOBaThb OOOOIIEHHBIE
3HaHUA, OKa3aB Ha MPUMEPAaX UX OCHOBHBIE MOJIOKEHUS TOJIBKO € IMTOMOIIBIO ITpenoiasarens. PedeBoe
oopmieHne TpedyeT MoNnpaBoK, KOPPEKIHH.

11-15

JlaH HENOJHBIN OTBET, JIOTUKA U IOCIEN0BATEIIBHOCTD U3JI0KEHHS UMEIOT CYILIECTBEHHBIC HAPYILICHHUS.
Jlonyiiensl rpy0Obie OMIMOKH MpU ONPEIEICHNN CYIIHOCTH PACKPhIBAEMBIX MOHSATUHN, TEOPH, SIBICHUH,
BCJICJICTBME HENIOHUMAHUS CTYJIEHTOM UX CYIIECTBEHHBIX W HECYIIECTBEHHBIX IIPU3HAKOB U CBs3ed. B
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OTBETE OTCYTCTBYIOT BBIBOJBI. YMEHHUE PACKPHITh KOHKPETHBIC MPOSIBICHUS 00OOIIEHHBIX 3HAHHUN HE
nokaszaHo. PeueBoe oopmiieHre TpedyeT monpaBoK, KOPPEKITHH.

JlaH HEMOJIHBI OTBET, NPEACTABJSIONIMNA COOOW pa3pO3HEHHBIE 3HAHHMS IO TEME BOIpOca C
CYIIECTBEHHBIMH OIIMOKaMH B omnpeneneHusx. [IpucyTcTByloT ¢(parMeHTapHOCTh, HEJIOTUYHOCTH
usnoxkeHusi. CTyIeHT HE OCO3HAET CBSI3b JAHHOTO IMOHSTHS, TCOPHH, SBICHUS C IPYTUMU OOBEKTaAMH

1-5
JUCHUIUIMHBL.  OTCYTCTBYIOT BBIBOJBI, KOHKPETH3alMsl M JIOKA3aTeIbHOCTh WU3JIOKEHUsA. Peub
HerpaMmoTHas. [ONOJHUTENbHBIE U YTOYHSIOIIME BOIPOCHI MPENOAABaTeNs HE MPUBOIAT K KOPPEKLIUU
OTBETa CTYJEHTa HE TOJBKO Ha MOCTaBJICHHBIN BOIIPOC, HO U Ha IPYrHe BOIPOCHI IUCLUIUIMHBIL.
He nomydens! oTBeTHI 10 6a30BBIM BOIPOCAM JUCUUTUINHBL. 0




YpoBeHb c(hpopMHPOBAHHOCTH KOMIIETCHIM I

«MWHHMAJIBHBIA YPOBEHb

MuHHMMAIBHBII YPOBEHb)

«Cpennnii ypoeHb» (71-

«BbICOKHH YPOBeHb»

He JJOCTUTHYT» (56-70 6an0B) 85 6aju10B) (86-100 Gaton)
(MeHee 55 0aJL10B)
Kommerenun He «Kommerennuu Kommerenun Kommerennun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOopMHUPOBAHBHI.

3HaHUS OTCYTCTBYIOT,

CdopmupoBanbl 6a30BbIC

3HaHus OOIIMPHBIE,

3HaHUs TBEP/bIE,

YMEHHUS 1 HaBBIKU HE CTPYKTYpbI 3HAHUH. CUCTEMHBIE. apryMeHTHPOBAHHBIE,
c(hOpMHUPOBAHEI. BCECTOPOHHHUE.
YMmenust gpparMeHTapHbl U | YMEHUS HOCST
HOCST PENPOAYKTUBHBII pEenpOLyKTUBHBIN YMeHus yCIIeHo
Xapakrep. XapaxTep, IPUMEHSIOTCS | IPUMEHSIOTCS K
. | K peIIEHHIO TUTIOBBIX PELICHHIO KaK TUIIOBBIX,
JleMoHCTpUpYyeTCS HUZKUI N
3aJJaHuM. TaK ¥ HECTaHJIAPTHBIX
YpOBEHb .
TBOPUYECKUX 3aJaHUM.
CaMOCTOSITENIbHOCTH JemoHcTpupyercs
MIPaKTUYECKOI'O HABbIKA. JIOCTaTOYHBIN YPOBEHB JemoHcTpupyercs
CaMOCTOSITENIbHOCTH BBICOKHI YpOBEHb
YCTOHYHMBOTO CaMOCTOSITENIbHOCTH,
IPAaKTUYECKOI'O HABbIKA. | BHICOKAS aJallTUBHOCTh
MPAKTUYECKOTO HABbIKA
Onucanue KpuTepues OLleHUBAHUS
OO6yuarommmiics OO6yuarommiics OO6yyarommiics Obyuaromuiics
JEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET:
- CYILIECTBEHHbIE NMPOOENbl | - 3HAHUSA TEOPETUYECKOIrO | - 3HAHHWE U IOHHMMAaHUE | - riryookue,
B 3HAaHUAX  Yy4eOHOro | MaTepuaia, OCHOBHBIX BOIIPOCOB | BCECTOPOHHUE u
MaTepuaia; KOHTPOJIMPYEMOTO apryMEeHTHPOBaHHbIE
- HEMOJIHbIe OTBETHl Ha
o0beMa MOPOTPaMMHOIO | 3HAHHUS  IPOTPAMMHOTO
- JIOITYCKAaOTCs | OCHOBHBIE BOIIPOCHI,
MaTepuania; MaTepuaia;
NPUHIUIHATIBHBIE OITHOKH | OIINOKH B OTBETE,
IIPY OTBETE HAa OCHOBHBIE | HEJOCTATOUYHOE - TBEpJble  3HAHMA | - TIOJIHOE ITOHHMAaHHE
BOIIPOCHI ounera, | IOHUMaHUE CYLIHOCTH | TEOPETUYECKOIO CYILIIHOCTHU u
OTCYTCTBYET 3HAHHE U | M3JIaraéMbIX BOIIPOCOB; MaTepuana. B3alMOCBS3HU
MMOHUMaHHe OCHOBHBIX paccMaTpuBaeMBbIX
. . - HEyBEpEHHbIE U | -CI0cOOHOCTb .
MOHATUH U KaTeropui; MPOLIECCOB U SIBJICHUH,
HETOYHbIE  OTBETHl  HA | yCTAaHABIUBATb u
TOYHOE 3HaHHE
- HEMIOHMMaHHE CYIIHOCTH | JIOTIOJHUTENIbHBIE OOBSICHATD CBSI3b .
OCHOBHBIX TIOHATHH B
JOMOJTHUTENbHBIX BOIIPOCHI; OPakKTUKKU U TEOpuH,
pamkKax  00CyXIaeMbIX
BONMPOCOB B paMKax BBISIBIISITD ..
. - HEJ0CTaTOYHOE 3aJlaHuH;
3aJlaHul Ousera; . | mpoTuBOpeuns,
BJIQJICHUE  JIUTEPaTypoil,
. npoOjaemMbl U TEHACHIUH | - CIOCOOHOCTh
- OTCYTCTBHE  YMEHHS | pEKOMEHI0BaHHOU
- pa3BUTHS, yCTaHaBIIMBATh u
BBITIOJIHATh TPAKTUYECKHUE | IPOTPAMMOMA
OOBSICHATD CBSI3b
3a/laHus, JUCLUTUIMHBL, - MpaBHIIbHBIE "
MPAaKTUKH U TEOPHUH;
MIPEAYCMOTPEHHBIE KOHKpETHbIE, 0e3 rpyObIX
. - ymeHue 0e3 rpyObIX
pOrpaMMoit OomubOK, OTBETHl Ha | - JIOTUYECKH
oInoOoK pemaThb
JTUCIUILTAHBL, IIOCTaBJIEHHBIE BOIIPOCHI; | MOCJIEI0BaTENIbHBIE,
NpaKTUYEeCKHe  3aJaHus,
coJiepKaTebHbIE,
- OTCYTCTBHE T'OTOBHOCTHU | KOTOpBIE CIEnyerT | - yMeHue peuarhb
KOHKPETHBIE "
(cmocoOHOCTH) K | BBITIOJIHUTb. MpaKkTUYECKHE 3aJaHus,

HUCUYCPIIBIBAIOIIUEC




JTUCKYCCUU

CTCIICHb KOHTAKTHOCTH. BBITIOJIHUTD, GI/IHGTa, a TaKXC

HU3KYIO KOTOPBIC CJICOAYCT | OTBCThI Ha BCC 3allaHUSA

JOITIOJIHHUTCIIbHBIC

- BJaJCHHC OCHOBHOU
BOITPOCKHI 5K3aME€HaTopa,

JIUTEPATYpPOid,
PEKOMEH/I0BaHHOM - yMEHHE peiarb
POrpaMMoit MpaKTUYECKHE 3aJaHus;

JVCLIUIIJIMHEIL
- cBoOOgHOE

- HaJM4ue COOCTBEHHOMW | MCIOJIB30BAHUE B
00OCHOBAaHHOHM TO3WIUM | OTBETaX Ha  BOIPOCHI
o 00CYXJIa€MBIM | MaTE€pPHAaJIOB

BOIIPOCAM. PEKOMEHI0BaHHOMH
OCHOBHOM u
JIOITOJTHUTEIIbHOU
JIUTEPATYPHI.

Bo3MoxHEI
HE3HAYUTEJIbHEIE
OTOBOPKH W HETOYHOCTH
B PACKPBITUU OTACIBHBIX
MOJIOXKEHUH  BOIMPOCOB
ounera, MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax Ha

Onenka

«HEY/0BJIETBOPUTEIHLHOY
/HEe3a4YTeHOo

Ouenka Ouenka «xopouo» / Ouenka «OTJIHYHO» /
«y10BJIETBOPUTEJIBHOY / «32YTEHO» «324YTEHO»
«32YTEHO»

Iloxka3zaTenn n KPUTCPHUHA OLICHUBAHUA KOMHETeHHI/Iﬁ Ha PAa3/JIHYHBIX 3Talax ux
q)OpMI/IPOBaHl/Iﬂ, OIMMCAaHHuE IIKAJ OHCHUBAHUA

9. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneYeHrue TUCIHILIMHBI
@) OCHOGHaA Tumepamypa:

1. BoGnuxoBa, T. Ilpomecchl M anmaparhl NHUILEBBIX MNPOM3BOACTB: yueOHoe mocodue / T.
Bob6nukosa, C. lllnbikos, A. [lepmsiko. — CII6.: Jlans, 2019. — 204 c.

2. Ilpomnecco! u anmnapatsl numieBbix npousBoAcTs / [Inakcun 0. M., Manaxos H. H., Jlapun B.
A.; 2-e u3n., npepad. u gon. — M.: KonocC, 2007. — 760 c.: uin. — (Y4eOHUKHU U yueOHbIE
MOCOOUS VISl CTYJIEHTOB BBICIIL. y4€O0. 3aBEICHHUI).

3. IIpoueccsl U anmapaThl MUIIEBBIX MPOU3BOACTB : yueOHOe nocodue : [16+] / aBT.-cocT. E.C.
HeuaeBa ; KemepoBckuil rocynapctBeHHbI yHuBepcureTr. — KemepoBo : Kemeposckuii
rocynapcTBeHHbIl yHuBepcureT, 2018. — 184 c. : wmi., cxeMm., Tabn. — Pexum pocryma: mo
nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=574114 (nara oOpamicHHS:
08.10.2020). — bubnuorp. B kH. — ISBN 978-5-8353-2367-8. — TekcT : 2eKTPOHHBIH.

4. IIponecchl 1 anmapathl MUIIEBBIX TPOU3BOJICTB : yuebHoe nocodue : [16+] / JI.M. boponynun,

C.A. ParnukoB, E.A. Baraiinesa, M.T. Illyn6aeBa ; KemepoBckuii rocynapcTBeHHBIN
yHuBepcuteT. — KemepoBo : KemepoBckuii rocynapcTBeHHbli yHuBepeuTeT, 2018. — 263 c. : uin.,
CXEM., TabJI. — Pexum JIOCTyTIA: 1o MOJIITUCKE. -

URL: https://biblioclub.ru/index.php?page=book&id=574113 (nata ooOpamenwus: 17.10.2020). —
Bubnuorp.: c. 184-185. — ISBN 978-5-8353-2277-0. — TekcT: 351eKTpOHHBIH.
0) oonoanumenvHan aumepamypa:



http://biblioclub.ru/index.php?page=book&id=574114
https://biblioclub.ru/index.php?page=book&id=574113

5 . T'opbartiok B. . IIpoueccs! u anmapaTsl MUIIEBBIX Tpou3BoacTB. — M.: Komnoc, 1999. — 335
c.. wi. — (YueOHHKH U yuyed. MmocoOMst A CTYICHTOB CPEOHHX CIEIHATbHBIX YYeOHBIX
3aBeICHUN ).

6. MamuHbl ¥ anmaparbl NHUIIEBBIX Mpou3BoAcTB. B 2 ku. Ku. 2: Yue6. mus ByzoB / C. T.
Antunos, U. T. Kpetos, A. H. Octpuxos u 1p.; [lox pexn. akan. PACXH B. A. ITaanduioBa. —
M.: Beici. k., 2001. — 680 c.: ui.

7. Tlpomecchl U ammaparbl MUIIEBOW TexHonoruu: ydeOHoe mocooue / I'. JI. Kasenkwuii, b. B.

Bacunbes. - 2-e u3n., nepepad. u gom. - Mocksa: Komoc, 2000. - 551 c.
8) MemoouuecKkue yKazanus, pazpadomannsie cocmasumeinem Padoueii npozpammor

8. XmeneBckass A.B. IIpaktukyMm 1o mpoiieccaM M ammaparaM MHIICBBIX MPOU3BOJICTB.

Biagukaskas, 2015. - 36c¢. http://dist-edu.nosu.ru/

9. Xwmenerckas A.B., XekwmmaeBa 3.C. Metomuueckue ykKazaHWs K J1aOOpaTOPHBIM
paboram o kypcy «lIporecchl u anmapaTsl TUIIEBBIX MPOU3BOJACTBY. — BianukaBkaz: COI'Y,

2007.

10. XwmeneBckas A.B., Mapkapsu b.M., CarunaeBa W.K. IIporecchl

H allraparbl

MUIIEBBIX MPou3BOACTB. JIaboparopubie padotsl Nel-5. Bnagukaskas: 2023.- 62c.

11. Xwmenesckas A.B., Mapkapsa b.M., Caruaesa N.K. IIpouecco

H allliapaTbl

MUIIEBBIX Mpou3BoACTB. Jlaboparopubie pabotel Ne6-8. Biagukaskas: 2023.- 43c.

12. Xwmenesckas A.B., Mapkapsa b.M., Carmaea M.K. IIpomeccs

W aImaparbl

NUIIEBBIX Mpou3BoAcTB. Jlaboparopubie padoTsl Ne9-18. Bnaaukaskas: 2023.- 68c.
13. Xwmenesckas A.B., Mapkapsa b.M., Carmaea M.K. Ilpomeccsl u ammapatsl
MUIIEBBIX MPon3BoACTB. JlabopaTopHble padboThl Nel9-29. BnaaukaBkas: 2023.- 73c.
2) coepemennvle npogheccuonanvrbvle 6a3bl OGHHBIX, UHPOPMAUUOHHIE CHPAGOUHBIE
cucmembl, I1eKMPOHHbBLE 00pA306amMeNbHbLE PECYPChL

Oo6ecrieueH

JIOCTym K

COBPEMCHHBIM

npodeccuoHanbHbIM

OazaMm

JaHHBIX,

I/IH(1)OpMaI_II/IOHHBIM CIIpAaBOYHBIM MW IIOUMCKOBBIM CHCTCMaM (Tpe6yeT051 perucrtpanusa B

oubmuoreke COI'Y):

DJIeKTPOHHBIE PecypcChl, 00ecneYnBaOIIUe Peaan3anuio 00pa3oBaTebHbBIX
nporpamMm u Hay4Hoii aesiteibHOCTH PI'BOY BO «COI'Y» Ha 2023 1.

KonuuectBo

HaunmenoBanwue, cBeieHUsT O Jlorosop Ha Cpok TOHeK HOCTyHaV/

paBo N noJb30BaTenen

npaBoo0IIagaTene u aapec JecTBUS [Mpumeuanus
caiita WCTIOJIH30BAHUS foroBopa u
9bC XapaKTepUCTHKA
JIOCTyTIa
9bC "VHuBeEpcUTET. AKITIOUCHI
OuGmorexa online™ Ne 278-12/2022 01.01.2023 - HE OTPaHUYEHO OF?)BO Ia(l)Hea neaBo
000 «dupexr-Meauna» (RU) | * 31.12.2023 P A T HI;.) 01 Opl 24
http://www. biblioclub.ru poetyma e Brun
«O06pa3oBaTenpHas
matdopma KOPAMT» 0;603 623333_ 3aKITI0OYEHHE
000 «Qnekrpornoe | Ne 01/03-2023 01 (')9 é023 - 6050 JIOTOBOPA HA MPaBO
W3/1aTeIIbCTBO Opaiit» 3i 1é 2023 nocryna c 01.01.24
http://www.urait.ru/ T
9BC «KoHCynpTaHT
CTY/ICHTaY «MenuiuHa. SAKITIOUCHIE
3npaBooxpaneHre BO» Ne 832KC/02- | 27.02.2023 — 200 a1 xapt OrOBODA Ha IIPAEO
IT KOMITaHUS 000 2023 26.02.2024 nosb3osateneii | p p
nocryna c 27.02.24

«KoHCyIbTaHT cTyIeHTa»
www.studentlibrary.ru
NudopmanmonHo- Si0-5051/2023 | 11.04.2023 — 10 500 3aKJTFOUCHHE



http://dist-edu.nosu.ru/
http://www/

aHaJUTUYECKas cucreMa 12.04.2024 JIOTOBOPA Ha MPaBO
SCIENCE INDEX noctyna ¢ 13.04.24
00O «HayuHast 3neKTpoHHas
oudaunoreka» (RU)
www: https://elibrary.ru
YHUBepcalbHbIC 6a3b1 AKITIOUCHIE
AaHHbX (BHC Ne 33-nn 01.01.2023 HE OTPAaHUUYEHO | IOTOBOpA Ha MPaBo
000 «Buc» (RU) B 31.12.2023
htpps:/eivis.ru/ noctyna c 01.01.24
dlmoen o e Josorans | 0 T opanonraes
http./HOB. PD. 101/H3b/4513 05.07.2023 axpecy HAa TATH JIET
0)unmepHnem-pecypcol
1.www.stq.ru- odunmansueiii  cadt PUA «Cranmaptel u  kadectBo». JKypHan

«CTtaHgapTsl U Ka4eCTBO» [ DJIIEKTPOHHBIN pecypc];

2. WWW.VNIiis.ru-opummanbubiii  calit Bcepoccuiickoro Hay4YHO-HCCIIECIOBATEIBLCKOTO
WHCTUTYTa CepTU(UKAIMH, COACPKANUN WHPOPMAITUIO 00 OCHOBOIIOJIATAIONIMX JOKYMEHTaX B
00JacTy MOATBEPIKIEHUS COOTBETCTBUS [ DIEKTPOHHBIN pecypcl;

3.https://www.rst.gov.ru/portal/gost—odunmansueni caiit denepaibHOr0 areHTCTBA I10
TEXHUYECKOMY peryiaupoBaHuto u merposiorun (Poccranmapr)

4. www.evrazec.com - opunmaibHblii caidlt EBpA3DC:

6. www.tsouz.ru/db/techrequlation- odurmanbubeiii caiit EBpa3uiickoii 3KOHOMHYECKOMN
KOMHCCHUH.

7. https://obuchalka.org/knigi-po-tehnologiyam-obrabotki-pischevih-produktov/

8. www.foodprom.ru. OdunmanbHpIT calT U3JaTelbCTBa «[IumeBas
IPOMBIIIICHHOCTBY. JKypHaisl «[IumieBast mpoOMBIIUIECHHOCTH [ DIEKTPOHHBIN pecypc].

9. http://biblioclub.ru — 3bC «YHuBepcureTckas OUOINOTEKAY.

10. MaTepHaJ’leO'TeXHI/l‘leCKOG OCHAIICHHUE JTUCHUIIJINHDBI

[TpoBeneHMe NEKIIMOHHBIX 3aHITHI MO TUCIUILIMHE OCYIIeCTBIsAeTCS B Kabunere Ne 414
(YK Ne 7, PCO — Aumanus, rv. BrmagukaBka3, yn. Baryruna, n. 44-46), OCHaAIIEHHOTO
000py/I0BaHMEM  TIPETIOABATEIbCKUI CTOJ, CTYJ; CTOJIbI OOYYaroIIMXCs; CTYyJbs; Kadempa;
KJIACCHAs J0CKa, MYJIbTUMEANINHBIN KOMITJIEKC (TIPOEKTOP, PKpaH), HOYTOYK, KOJIOHKH, Kadeapa,
a TaKkKe MPOrPaMMHBIM 00ECTIeUeHUEM.

VYuebnas aynutopust Ne 101 A 11 mpoBeieHHsI MPAKTUYECKUX 3aHATUH CEMHHAPCKOTO
TUIA, TPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIbTALUH, TEKYIEro KOHTPOJS M MPOMEXYTOUYHON
aTTECTAIlH, a TAKXKE CAMOCTOATEILHON PabOThl 00YYaIOIIUXCS.

OO6opynoBaHue: TPENOJaBaTeNIbCKUN CTOJI, CTYJ, CTOJBI OOYYalolUXCs, CTYJIbS,
kadenpa, K1accHas 10CKa, MyJIbTUMEIUIHBIA KOMILUIEKC (IPOEKTOP, IKPaH), HOYTOYK, KOJIOHKH,
MHTEPAaKTUBHOE MyJIbTUMeINitHOe obopynoBanue (nocka FOX IB82, mpoektop Aser U5200,
KOMIIbIOTEp U1 0PHCOB B KOMILIEKTe, HOyTOykAcer Aspire), pH-meTp-mumnBonst™Merp PH-
150MHU, M®VY Canon I SENSYS MF4550D(A4.64Mb/ 25ctp/mMun, nazepuoe MDY, daxc
USB2.ADF. nBycropoHnss neuats, meiikep undposoit opoutansueiii MS1, mpubop «Komoc-2»,
neub XIID 500 xnebomnekapHas, ctoasl CII 2/1800/800 mpod., Tectomec ItPizza cnupanbHbIil
SK-10 1@, ITpubop ITUII7, ¢poromerp xoHueHTparuonHsii KOK 5M., xonoaunbHUK ATiaHT
4026-000, nentpudyra OITH3, mkad paccroitusiit [ILIPD-2.1Becet CAS SW 5 nopu. 1., MOY
Epson WorkForce Pro WF-M5690DWF B KOMIUIEKTE C JOMOJHUTEIBHBIM KapTPHIKEM, BECHI
anamutnueckue BJI-124B, Becwsl maboparopusie EK611i, memanku MarautHasieMS-400,


http://www.stq.ru/
http://www.vniis.ru/
https://www.rst.gov.ru/portal/gost
http://www.evrazec.com/
http://www.tsouz.ru/db/techregulation
https://obuchalka.org/knigi-po-tehnologiyam-obrabotki-pischevih-produktov/
http://www.foodprom.ru/
http://biblioclub.ru/

pedppakromerp PO — 45462M, cnekrpodoromerp CP-2000, Tepmoctar BoxsHoit HH-
6(cucrema u3 6-KoHIEHTpaTu4deckux kojeir), repmoctar TC-1/8CITY, mkad cyurmibnbnii HIC-8-
01 CITY (200°).

[Iporpammuoe obGecneuenue: OBC «YHuBepcuteTckas OuOimoreka Online» OOO
«Hexkc-Menunay; DbC «tOpaiiTy»; anekTpoHHas 0ubimoTeka auccepranuu U aBropedeparo PI'b
(OBl PI'b); cucrema tectupoBanms Sunrav WEB Class; cuctema KOMITBIOTEPHOW BEPCTKH
MikTex munensust FSF/Debian (cBoGomnoe mporpammHoe obecreueHue) (O0eccpodHo);
MHTETpUpOBaHHas cpena pazpadorku Eclipse.

[IpoBeneHne TECTHPOBAHHUA W CAMOCTOSITENbHAss padoTa CTYACHTOB IO JTUCIMILIMHE
ocymiectBisiercss B kommnbroTepHoM kiacce (YK Ne 7, PCO — Amnanus, r. Brnagukaskas, yiI.
Barytuna, na. 44-46), ocHameHHOro OO0OpyIOBaHHEM:  MPEMOJaBaTCIbCKHA  CTOJ,
IIPENnoAaBaTeNbCKUIM CTYJI, CTOJIBI O0yYarOUIMXCsl, CTYJbs, KIacCHas JOCKa, MYJIbTUMEIUINHBIN
KOMILIEKC (IPOEKTOp, 3KpaH), kojoHku, [IK mpenomaBarens, IIK oOywarommxcs, a Takxke
[IPOrpPaMMHBIM 00ecTiedeHUEM.

bubnunoreka, TOM uwWciae 4YMTaNbHBIA 3al: cronbl, crynbs, [IK oOydaromuxcs,
[Iporpammuoe obecneuenne: DBC "YuuBepcurerckas Oubmmoreka Online" OO0  «Hekce-
Menuay»; ObC «tOpaiiT»; Dnekrponnas 6ubnuoreka auccepranuu U aBropedeparos PI'b(OB/1
PI'B) ; Cucrema tectupoBanus Sunrav WEB Class; Cuctema kommbrotepHoit Bepctku MikTex
Jlunersuss ~ FSF/Debian  (CBoGogHoe — mporpamMHoe — obecredenue)  (OeccpodHo);
WurerpupoBanHas cpena paspadborku Eclipse.

Cocmae JUUEH3UOHHOZ20 U C80000HO pacnpocmpaniemozo npocpamMmmnozo

obecneuenus
Ne HaumeHoBaHue Ne norosopa(siuueH3ust) Crtpana
n/n NMPOU3BOUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 ¢
5 Windows 10 Pro forWorkstations | Ne 4100072800 Microsoft  Products CIIA
' (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft  Products CIIIA
' (MPSA) ot 04.2016 r
10 Office Standard 2013 Ne 4100072800 Microsoft  Products CIIA
' (MPSA) ot 04.2016 r
11 Office Standard 2010 Ne 4100072800 Microsoft  Products CIIA
' (MPSA) ot 04.2016 r
12 Cucrema tectupoBanusa | Ne 468 ot 03.12.2013 HII Cynrarynun Poccns
" | SunravWEBClass P.T. (6eccpouHo)
13. | KasperksyEndpoint Security J1o0 22.01.2024 Poccust




[Iporpammuoe obGecrnieuenue st | CBoOOgHOE MIpOrpaMMHOE CIIIA
14. | penakTUpoOBaHUs XHUMHUUYECKHX | obecrieyeHne(0eccpouHo)
dbopmysr IsisDraw
Cucrema  moucka  TeKCTOBBIX | Ne 6262 ot 09.01.2023 (neiicTBUTENEH 110 Poccus
15. | 3aumctBOoBanuit  «Antumiaruart. | 31.12.2023r) c OAO «Antu-Ilnaruar»
BY3»
[Iporpamma s OBM  «bank | Pazpaborka COI'Y CBuaerensctBo 0 cory
16, | BOTIPOCOB 15l KOHTPOIS 3HaHUW» | TOCYIapCTBEHHOU perucrpanuu
' nporpaMmMbl Uit OBM Ne2015611829 or
06.02.2015 r. (6eccpouno)
17 Cisco Webex -  Cucrema | OOO «Aiictex» norosop Ne J167-2021 ot CHLIA
" | mpoBeneHus BEOMHAPOB. 03.08.2021 - 03.08.2022 r
DIRECTUMRX -  Cucrema | OOO Tamaktnka WT  pmoroBop Ne Poccus
18. | anekTponHoro nokymentoobopora | 120320/1/A ot 14.03.2022(npumepHast
J1aTa)
19 Yeayru cBs3um (moctyn k cetm | OOO  «Ankom»  Ne  AL-0044 ot Poccus
" | uHTEpHET) 01.02.2022r -31.12.2022 r
MOODLE becmuiatHoe poccuiickoe CIIIA
20. (6ecrumaTHOE
POCCHIICKOE)
21 JInuHbIi KaOWHET a0UTypUEHTA JInuensus 6eccpounas Poccus
' Tex. conpopoxenue ot 14.03.2022 r
29 JIn4HbIH kabuner | JIunensus 6eccpouHas Poccusa
" | crymenTa/coTpyaHUKA Tex. conpoBoxaenue ot 14.03.2022 r
23. | KOII (nomeH Ha siHIEKCE) OecIuIaTHoOE Poccus
24. | Pycl'apn OecriiaTHOE Poccus
25. | ViPNet Poccust
[Mporpamma s OBM  «bank | Pazpaborka COI'Y CBuaerenscTBo o cory
06, | BOTIPOCOB JUTS KOHTPOIIS 3HaHUW» | TOCYIapCTBEHHOW PEeTrUCTpalluu
' niporpaMMsl Juist OBM Ne2015611829 ot
06.02.2015 r. (6eccpouHo)
MOODLE becmuiatHoe poccuiickoe CIIA
27. (becrutatHOE
pOCCHIICKOE)

11. JInct oOHOBJIEHUSI/aKTyaTU3allUH

1. IlporpamMmMa akTyanu3MpoOBaHa.

BHeceHHBIE H3MEHEHHUS pPacCMOTPCHLL
TCXHOJIOTHUHU ITPOAYKTOB IMUTAHUA OT « » 20

U YTBEPKICHBI
I., IPOTOKOJ Ne ;

Ha 3acefaHuu Kadeapbl

O,Z[06peHLI Ha 3aCCJaHHuN COBCTaA (I)aKy'J'ILTCTa XHMUHU, Onooruu U OMOTEXHOJIOTHH OT «

» 20 1., mpotokoda Ne




