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1. CTpykTypa u 0011as1 TPYA0EMKOCTb AU CHUNITTHHbBI

OO11ast TPYA0EMKOCTh JUCIUILTMHBI COCTABIISET 7 3a4eTHBIX eaunuil (252 yac).

Ounas popma oOydenust | 3aounas popma

o0yueHHs
Kypc 3 -
Cemectp 5,6 -
Jlexuun 36+34=70 u. -
[IpakTnueckue (CEMUHAPCKUE) 36+34=70u -
3aHATHUSA

JlaboparopHble 3aHATHS - -

Koncynbranuu - -
Wtoro ayauTOpHbIX 3aHATHM 72 + 68 = 140 u. -
CamocrosTenpHas padbora 36 +40=76u. -

Kypcogas pabora - -

dopma KOHTPOIA Ok3aMeH + 3ayer -
DK3aMeH 36 4. (6 cemectp) -
3auer + (5 cemecTp) -
OO111ee KOJIMYECTBO YaCOB 252 -

Ounas popma oOydyenust | 3aounas popma
o0yueHus

2. ey 1 32124 OCBOEHMS U CIHMILJINHbBI

Henbto ocBoeHust yueOHOW nucuuiuiMHbl «lIpomeccbl M anmapaThl MHUIIEBBIX
IPOU3BOJCTB» B cooTBeTcTBUU C [IpodeccuonanbubiM crangaprom 22.003 «Crnenuanuct no
TE€XHOJIOTMM IPONYKTOB IIHTAaHUS M3 PACTUTEIBHOTO CHIPbS», YTBEPKACHHBIN IIPUKa30M
MuHnucTepcTBa TpyAa U conuanbHoi 3ammTel Poccuiickoit denepannu ot 28 oktsa6ps 2019 r. Ne
694n (3apeructpupoBad MunuctepctBoMm roctuiu Poccuiickoit ®enepanuu 01 urons 2020 r.,
peructpauvoHHbiii - Ne  58531) sBnsercs mnpuoOpeTeHHE CTYAEHTaMH  HEOOXOJIUMBIX
TEOPETUYECKUX 3HAaHWM U (QOPMUPOBAHME MPAKTUUECKUX HABBIKOB B 00JACTH MPOIECCOB,
HCIIOJIb3YEMBIX MPU NepepaboTKe PaCTUTENBHOTO ChIPhS B IPOAYKTHI MIUTAHUS; alllIapaToB, B
KOTOPBIX MPOIECCHI OCYIIECTBISIOTCS.

VYka3aHHbIE 1IeJIM HampaBieHbl HA JOPMUPOBAHUE CUCTEMbI KOMIIETEHIIUHN /IS

-YCBOEHHSI TEOPETHYECKUX OCHOB IPOILECCOB, IO3BOJSAIOMINX IOJYYUTh HPOLYKTHI
IIATAHUS U3 PACTUTEIIBHOIO ChIPbS;
-U3y4E€HHS] OCHOBHBIX KOHCTPYKIIMI anmnaparoB JUIsl IPOBEIECHHUS POLIECCOB;



-TIOJITOTOBKH CTYJICHTOB K PEIICHUIO BOIPOCOB CBS3aHHBIX C CO3JaHUEM, MOICpHU3AITHEH
U BHEJIPEHHEM B TPOMBIIUICHHOCTh COBPEMEHHBIX BBICOKOI((EKTHBHBIX MPOIECCOB,
TEXHOJIOTHH, TEXHUKHU Hu MaTepHaJioB, CIOCOOCTBYIOIIUX IIOBBIIICHHIO
MPOU3BOUTEIBHOCTH, YIYUYIICHUIO YCIOBUM TpPyJa, SKOHOMHHM MaTE€pUAIBHBIX U
TPYJIOBBIX PECYPCOB.

3. Mecro aucuuniuubl B cTpykrype OIIOII 6akanaBpuara

B1.0.17 O6s3arenpHast 4acTh.

JlucuumiuHa MMeeT MNPEeAIIeCTBYIOIINE JIOTUYECKHE M COJEpKATebHO-METOJUYECKHE
cBa3u ¢ guctmiimHamu: «®usukay (OIIK-2); «Marematuka» (YK-1, OIIK-2). {ucuurminaa
aBiseTcs 0a30BOM AN OCBOGHMS TMOCIEAYIOUIMX JUCHUIUIMH: TEeXHOJOrHs OTpaciu,
TexHonorunueckoe obOopyaoBanue otpaciud. Kaknplii pasjen AUCHUILIUHBI 3aKJIaJgbIBaeT
byHIaMEHT 3HaHWM, HEOOXOAMMBIX Ui TOHUMAaHUS TEOPETHYECKUX OCHOB IIPOIECCOB
nepepaboOTKU PACTUTENIBHOTO CHIPbsi B MPOJAYKTHI MHUTAHUS, a TakXKe 3HAHUM IO YCTPOUCTBY
anmaparoB, B KOTOPBIX MPOILECCH MPOTEKAIOT. YMEHUE MPOU3BOJUTH PacyeThl MapaMeTpoB
MPOIIECCOB  TO3BOJISIET TIyOOKO TOHSTh, OOBSICHUTH M IPOTHO3UPOBATH IPEBpAIICHUS
PaCTUTEIBLHOTO CHIPbS.

Jl1st ocBoeHus TaHHOM yueOHOo# nuctuiuinabl (Y /]) CTyIeHT H0JIKeH:

3HAmMb: KaK OCYIIECTBIATH IIOUCK, MPOBOJAUTh KPUTHUECKUH aHAIU3 W CHHTE3
uH(OpMAaIIUH, TPUMEHSATh CHCTEMHBIH MOJXO [UTS PEIICHHs MOCTaBaeHHBIX 3a1a4 (YK-1);

ymemp: IPUMEHSATH OCHOBHBIC 3aKOHBI U METO/IbI UCCIICIOBAHUI €CTECTBEHHBIX HAYK IS
pernenus 3aaa4 npopeccuonanbHoi aesirenpaoctr (OI1K-2);

61a0emp: OCHOBHBIMH 3aKOHAMHU W METOJAaMHU HCCIEIOBaHUN €CTECTBEHHBIX HAYK JIJIS
petenus 3aaa4 npopeccuonanbHoi aesteapbaoctu (OITK-2).

4. TpeOoBaHusi K pe3yjbTaTaM OCBOCHHMS IMCUMILUIMHBI (KOMIIETEHHHMH O00Yy4arolerocs,
(¢opmupyembie B pe3yjibTaTe 0CBOCHUSI JUCHUNJIMHBI (MOIYJIs1)

Nzyuenue kypca I[Iponeccs! u anmnaparsl NUIIEBBIX TPOU3BOJCTB IpeAnonaraeT GopMUpoOBaHUE
y CTYJI€HTa CJIEAYIOLINX KOMIIETCHIINN:

K o0menpodeccnoHanbHbIM KOMIIETEeHIMSM OTHOCSTCS:

OIIK-3. CnocoOeH WUCMONb30BaTh 3HAHUS HMHXKEHEPHBIX IPOLIECCOB MPH  PELICHUU
npo(eCCHOHATBHBIX 3a/1a4 M AKCILTyaTallud COBPEMEHHOI'0 TEXHOJIOTHYECKOro 000pyA0BaHUS U
npubopoB

OIIK-3.1. 3HaeT OCHOBHBIE TEOPETHYECKHE TOJOXKEHHS TPOIECCOB  IepepaboTKH
PACTUTENBHOIO CBIPbS B IIPOAYKTHI TUTAHUS.

OIIK-3.2. 3Haer Ha3HAYCHHE, YCTPOWCTBO U MPUHIUI pabOTHI almmapaToB, UCIOIb3YEMbIX TIPH
MIPOU3BOJCTBE IIPOJYKTOB IIUTAHUS U3 PACTUTEIBLHOTO CBIPbS.

K npodeccnonabHbIM KOMIIETCHIIUSAM OTHOCATCS

MK-1. Cnocoben OpraHu3oBaThb BCACHUC TCXHOJOTHYCCKOI'O IPOLIECCa B paMKax HpI/IH}ITOfI Ha
NpCaANpUATUNA TEXHOJIIOTHUU IMTPOU3BOACTBA NPOAYKTOB IUTAHUA U3 PACTUTCIIBHOTO ChIPbS

IIK-1.1. Cnocob6eH pa3paboTaTh MIaHbl pa3MeNeHus] 000PYA0BaHUS, TEXHUIECKOTO OCHAIICHUS
¥ OpraHU3aIy padOoyuX MECT B paMKax MPHUHATON B OpraHU3aI[MM TEXHOJOTHUH MPOU3BOJCTBA
MIPOJIYKTOB MTUTAHUS U3 PACTUTEIHLHOTO CHIPhS



IIK-1.2. CnocobeH paccuuTaTh MPOU3BOACTBEHHYIO MOIIHOCTH MU 3arpy3Ky 0OOpyHOBaHHS B
paMKax TpPUHATOW B OpraHU3alMM TEXHOJOTMH TPOM3BOJCTBA TPOJYKTOB TIMTAaHUS U3
PaCTUTENLHOTO CBHIPhS

IK-1.3. Criocoben pa3paboTaTh TEXHOJIOTHYECKYIO M AKCIUTYaTallMOHHYIO JOKYMEHTAIHIO I10
BE/ICHUIO TEXHOJOIMYECKOTrO IMPOIecca M TEXHHUUYECKOMY OOCITY)KMBAHUIO OOOPYAOBAHHS IS
peanu3aiyyu TPUHATON B OpraHU3allid TEXHOJOTMU IPOU3BOJACTBA IMPOJIYKTOB IMUTAHHS W3
PaCTUTENBLHOTO CBHIPhS

IK-1.4. Crnocoben pa3paboTaTh TEXHHUYCCKH OOOCHOBAHHBIC HOPMBI BpeMEHH (BBIpaOOTKH),
JMHEWHBIX U CETEBBIX IPa(pUKOB MPOU3BOACTBA MPOIYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPHS B
HENAX ONTUMHU3AIMH TEXHOJOTHUYECKOTO TIpoIlecca MPOU3BOJICTBA IMPOAYKTOB MUTAHUS W3
PAaCTUTENHFHOTO CHIPhSI HA ABTOMATU3HPOBAHHBIX TEXHOJIOTUYECKHUX JIMHHIX

IMK-1.5. CriocobeH paccuuTath HOPMATHUBBI MaTepPHAIBHBIX 3aTpaT (HOPMBI pacxolia ChIPbS,
noiy(aOpuKaToB, MaTepHajoB, HHCTPYMEHTOB, TEXHOJIOTUYECKOTO TOIUIMBA, JHEPTUU) U
SKOHOMHUYECKOH A((HEKTUBHOCTH TEXHOJIOTUYCCKHX TPOIECCOB IMPOU3BOJCTBA IPOTYKTOB
NUTAHUS U3 PACTUTEIBHOTO CHIPhS

IMK-1.6. Criocoben pa3paboTaTh TEXHHYECKHE 3allaHHsl Ha MPOCKTHPOBAHWE W TPOHM3BOJICTBO
CHEeNHATbHON OCHACTKH, MHCTPYMEHTA, W TPHUCTIOCOOJICHUH, HECTaHAAPTHOTO 00OpYyIOBaHUS,
CPEICTB aBTOMATH3allMM M MEXaHW3alMH, NPEAYCMOTPEHHBIX TEXHOJIOTUEH IPOU3BOICTBA
IPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhS

OOmuM CpeacTBOM KOHTPOJISL SIBJISIETCSl BBEJIEHHAs B YHHUBEPCUTETE OalsIbHO-pPEHTUHIOBas
cucTeMa OLICHKH YCIIEBAEMOCTH CTY/IEHTOB CIeLIMaIUTeTa U HallpaBJIeHUH OakaiaBpuara.

B pe3ynbraTe 0CBOSHHS TUCHUIUIMHBI O0YYarOIHIACS TOKEH:

B kareropuu "O0menpodeccuonajbHble KOMIETEHIIUN BHIMYCKHUKOB'

OIIK-3:

3HaTh:

- 3aKOHOMEPHOCTHU MPOTEKaHUSI OCHOBHBIX MPOIIECCOB MUIIEBBIX MPOU3BOJCTB; OCHOBBI TEOPHH
THJIPOMEXaHUYECKUX, TEIUIOBBIX U AU(P(PY3MOHHBIX MPOIECCOB; OCHOBHBIC MOHATHUS O MOJ00HH
MPOLIECCOB TMEPEeHOCa KOJUYECTBAa JBIJKEHHUS, TeIJa W MacChl;  OCHOBHBIE KpPUTEPUU
THIPOMEXAHUYECKOr0, TEMJI0BOro M AU(P(QYy3MOHHOTO MOJO0MS; OCHOBBI TEOPUM pacyeTra U
IIPOEKTUPOBAHMS MAIllMH M allapaToB IUIIEBBIX IMPOU3BOJCTB; METOABI pacueTa MPOLECCOB U
OCHOBHBIX Pa3MepOB allllapaToB; METOAbl SKOHOMUYECKONH M TEXHUUYECKOM OLIEHKH IMPOLIECCOB U
amnmapaTtoB;  CIIOCOOBI  OCYIIECTBJIEHUS  OCHOBHBIX  TEXHOJIOTMUECKHMX  HPOLIECCOB U
XapaKTEPUCTUKU JJIs1 OLIEHKU UX MHTEHCUBHOCTHU U 3 (HEKTUBHOCTH; IPUHIUIIBI OCYLIECTBICHUS
COBPEMEHHBIX THIOBBIX ITPOLIECCOB U KOHCTPYKLIUU allapaTos.

Ymersn:

- IPOBOJUTH TEOPETHUECKUE U DKCIIEPUMEHTAIbHBIE MCCIIEOBAHUS, HAXOAUTH ONTHUMAJIbHBIE U
palMOHANbHBIE  PEKUMBI OCYLIECTBIIEHUS OCHOBHBIX IIPOLECCOB U alapaToB MUIIEBBIX
IPOU3BOJICTB, BBIIBIISATH OCHOBHBIE (DAKTOPBI, OMNPEAENAIONME CKOPOCTh TEXHOJIOTHYECKOTO
IPOLECCa; BBIIOJHATE OCHOBHBIE pacyeThl M COCTaBJIATh HEOOXOOUMYIO TEXHUYECKYIO
JIOKYMEHTAIMI0 TEXHOJOTMYECKHUX IPOLIECCOB M aIIaparoB, PacCUUTHIBATh M IPOEKTHPOBATH
OCHOBHBIE ITPOLIECCHl U amlmapaThl MUIIEBON TEXHOJOTUH; MPOBOJIUTH CPABHUTEIIbHBIM TEXHUKO-
HKOHOMHYECKHH aHAIN3 KOHCTPYKTUBHBIX PELICHUH KOHKPETHBIX TEXHOJIOTHYECKUX ITPOLIECCOB,
BBITMOJHSITh 3CKU3bl M YEPTEKM OCHOBHBIX allapaToB M MX OTAEIbHBIX Y3JIOB; IMOJIb30BATHCS
TEXHUYECKUMHU YCIIOBUSAMH U CTAHIAPTAMU HA TEXHOJIOTMUECKUE MPOLIECCH] U allapaThl.
Baaners:

- Teopued monoOus; MeToJaMu pacyeTa anmnapaTypbl A8 MPOBENEHUS T'MIPOMEXaHMYECKUX
IIPOLIECCOB; YMEHUEM TmoJ00paTh HEOOXOAMMYIO amnmaparypy Ajas HpOBENCHHUS TEIIOBBIX
MIPOLIECCOB;  METOAMKOM TEXHOJOTMYECKOro pacueTa ammaparypbl JUid  [POBEIEHUs
MacCOOOMEHHBIX MPOLIECCOB.



B xarteropun "IlpodeccnonanbHble KOMIIETEHIINH BbITYCKHUKOB"

IK-1:

3HaTh:

-COCTaB, byHKIIUN u BO3MOKHOCTH UCIOJIb30BaHUS MH(pOPMaLMOHHBIX u
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTHH Ui aBTOMATU3MPOBAHHOW 00pabOTKM HH(OpMaruu c
HCIIOJIb30BAaHUEM TEPCOHAIBHBIX 3JEKTPOHHO-BHIYMCIUTEIBHBIX MAIIMH M BBIYMCIUTEIBHBIX
CUCTEM, IPUMEHSEMBIX B aBTOMAaTHU3UPOBAHHBIX TEXHOJOIMYECKHUX JIMHUAX IPOU3BOJCTBA
IPOAYKTOB IMUTAaHUA U3 pacTuTesbHoro ceipes (ITK-1.2; TIK-1.5; T1K-1,6);

-METOJBl U cpeacTBa cOopa, 0OpaboTKH, XpaHEHHs, Nepeaayd U HAKOIUICHHS WH(GOpMAIMU C
UCIIOJIb30BaHUEM 0a30BBIX CHUCTEMHBIX HPOrPaMMHBIX MPOAYKTOB U MAKETOB MMPHUKIAIHBIX
IporpaMM B IIPOLECCE IPOU3BOJCTBA MPOAYKTOB IHUTAHMUS W3 PACTUTEIBHOIO CBIPbS Ha
ABTOMATH3UPOBAHHBIX TexHojornueckux junusax (ITK-1.2; T1K-1.3; ITK-1.4);

-TeXHOJIOTUM OW3HEC-TUIAHUPOBAHUS IPOU3BOACTBEHHOM, (PMHAHCOBOM M HWHBECTUIIMOHHOMN
JIEATEILHOCTH MPOU3BOJICTBA MPOIYKTOB MUTAHMS U3 pactuTenbHoro cbipbs (ITK-1.2; T1K-1.5;
I1K-1.6);

-METO/Ibl pacueTa IKOHOMUYECKOH 3(PPeKTUBHOCTU pa3pabOTKU U BHEJIPEHUS] HOBOW MPOIYKIIMH
u3 pactutenbHoro ceipbs ([1K-1.2; T1K-1.4; [1K-1.5);

-T€XHOJIOTUU TIPOU3BOJICTBA M OPTaHU3AIMH MPOU3BOACTBEHHBIX U TEXHOJOTHYECKHX MPOLIECCOB
IIPOM3BOJICTBA MPOAYKTOB IHUTAaHUS U3 PACTUTEIBHOIO ChIpbS Ha aBTOMAaTHU3MPOBAHHBIX
texnonoruueckux auausx (ITK-1.1; TTK-1.3);

-CMEHHbIE II0Ka3aTeJd MPOU3BOACTBA NPOAYKTOB IHUTAaHUS W3 PACTUTEIBHOIO ChIPbsl Ha
ABTOMATH3UPOBAHHBIX TexHomornyeckux junusx (I1K-1.4; I1K-1.5);

-(bakTOpBI, BIUSIONIME HA KAYECTBO BBIMOJHEHHS TEXHOJOTMYECKHX OIEpaluid IPOU3BOJCTBA
OPOAYKTOB THUTaHUS M3 PACTUTENBHOTO CBIPhS HAa AaBTOMAaTHU3WPOBAHHBIX  JIMHHUSIX B
COOTBETCTBUH C TeXxHOJIornueckuMu uHcTpykiusamu (I1K-1.3);

-BUAbI, (OpMBI W METOABl MOTHBALIMM, BKIIOYas MaTepUalbHOE M HEMaTepHalbHOE
CTUMYJIMPOBaHUE, NIEPCOHANIa MPOU3BOACTBA IPOAYKTOB IMUTAHUS U3 PACTUTEIBHOTO CBIPbSl Ha
aBTOMaTH3UpoBaHHbIX TuHMUAX ([TK-1.4);

-TpaBuja MEPBUYHOIO JOKYMEHTOOOOPOTa, YUeTa U OTYETHOCTU MPU IPOU3BOJCTBE MPOAYKTOB
NUTaHKUS U3 PACTUTEIBHOTO ChIPbs Ha aBTOMaTu3upoBanubix JuHusX (I1K-1.4; TIK-1.5);
-METO/JIMKU pacyera U Noadopa TEXHOJOTMYECKOro OO0OpYAOBaHUSA [UId OpraHu3aluu U
IIPOBEJEHUS JKCIEPUMEHTA IO dTalmaM BHEAPEHUS HOBBIX TEXHOJIOTMYECKUX IIPOLIECCOB B
HPOM3BOJICTBO MPOIYKTOB MUTaHMS U3 pacTuTeabHoro coipbs (ITK-1.1; T1K-1.2);

-TpeOOBaHUsl OXpaHbl TpyJa, CAaHUTAPHOH M MOXApHOH O€30MaCHOCTU MPH TEXHUYECKOM
00CTyXKMBAaHUU U SKCIUTyaTallud TEXHOJOTHYECKOIo O0OpYyIOBaHMS, CUCTEM O€30MacCHOCTH U
CUTHAJIN3ALUHU, KOHTPOJIbHO-U3MEPUTENIBHBIX PUOOPOB U ABTOMAaTHUKH Ha aBTOMaTH3UPOBaHHBIX
TEXHOJOTMYECKUX JIMHUAX IO MPOU3BOJACTBY MHPOAYKTOB MUTAHHUS M3 PACTUTEIBHOIO ChIPbS
(MK-1.1; TIK-1.3).

Ymers:

-IPUMEHATh METOAbl NOoA00pa M JKCIUTyaTallud TEXHOJOTMYECKOro O0OpyAOBaHMs IMpU
IPOM3BOJICTBE MPOJIYKTOB MUTAHUS U3 PaCTUTENIHLHOTO chipbs (ITK-1.1);

-IPUMEHATh METOABl MAaTEMATUYECKOTO MOJCIUPOBAHUS W ONTUMHU3ALUN TEXHOJIOTHYECKUX
IIPOLIECCOB MPOM3BO/ICTBA MPOJYKTOB MUTAHUS U3 PACTUTENBHOIO ChIPhs Ha 0a3e CTaHAapTHBIX
naketoB npukiaaHbx nporpamm (I1K-1.1; ITK-1.6);

-paccCUMUTHIBATh MJIAHOBbIE NTOKA3aTEeNIH BBIMOJIHEHNUS TEXHOJIOTUYECKUX OIepalfili mponu3BOACTBA
IPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhS HA aBToMaTu3upoBaHHbIX JuHUAX ([TK-1.4; TIK-
1.5);

-ONpPEACTATh TEXHOJIOTHYECKYI0 3(()EeKTUBHOCTh PabOThl 00OpPYIOBAaHHUS MAJS NPOU3BOICTBA
MPOJYKTOB MUTAHUS U3 PACTUTENBHOIO ChIpbsl HAa aBToMaTu3npoBaHHbIX JuHUAX (ITK-1.2; ITK-
1.3);

-OnpeseNsITh MOTPEOHOCTh B CPEICTBAaX NPOU3BOACTBA U pabouell cuje s BBINOJIHEHUS
oOmiero oobeMa paboT MO KaxJI0M TEXHOJOTHMUECKOW OINMEpaluyd Ha OCHOBE TEXHOJIOIMYECKHX



KapT IPOU3BOJICTBA NMPOIYKTOB IHUTAHMS W3 PACTUTENBHOIO ChIPbsi HA aBTOMAaTH3MPOBAHHBIX
muansx (ITK-1.1; TTK-1.3);

-IPUMEHATh METOAMKH pacdeTa TEeXHUKO-IKOHOMHYECKOW 3((eKTUBHOCTH MPOU3BOACTBA
IPOAYKTOB IHMTAaHUS M3 PACTUTEIBHOI'O ChIpbS HAa aBTOMATH3UPOBAHHBIX TEXHOJIOIMYECKHX
JMHUAX TIPU BHIOOPE OMTHUMANIBHBIX TEXHUYECKHX M opranm3anuoHHbix pemennid (ITK-1.4; TTK-
1.5);

-IIPUMEHSTh CIOCOOBI OpraHU3allii MPOU3BOJACTBA U A(h(EeKTHBHONW pabOThI TPYIOBOTO
KOJJIEKTMBA HAa OCHOBE COBPEMEHHBIX METO/OB YIPAaBJIECHUS IPOU3BOACTBOM IPOJYKTOB
NUTaHKUS U3 PACTUTEIBHOTO ChIPbsl Ha aBTOMaTtu3upoBanHbix JmHusX ([1K-1.4; TIK-1.5);
-UCIONIB30BaTh ~ MH(OpPMAIMOHHBIE U TEJIEKOMMYHUKALMOHHBIE  TEXHOJIOIMH  cOopa,
pasMeleHHs, XpaHEHWs, HaKOIJICHHWsA, IpeoOpa3oBaHMs W  MEpeAayd  JaHHBIX B
npo¢ecCHOHATbHO-OPUEHTUPOBAHHBIX MH(POPMALMOHHBIX CHCTEMaxX IPOM3BOJCTBA IPOIYKTOB
IIUTaHUSI U3 PAaCTUTENIBHOTO ChIpbsi Ha aBromarusupoBaHHbiX JmHuAX (I1K-1.2; TTK-1.3; IIK-
1.4);

-OCYILLECTBIJISITh MEPOIPUATUS 1O MOTHUBAlMM U CTHUMYJIMPOBAHHUIO IEpCOHAa IPOU3BOJICTBA
MIPOJIYKTOB MUTaHUS U3 PACTUTEIIBHOTO ChIphS Ha aBToMaTu3upoBaHHbIX JuHuAX (I1K-1.4; I1K-
1.5);

-BECTU OCHOBHBIE TEXHOJIOTUYECKHE IIPOLIECChl IPOM3BOJCTBA IMPOJYKTOB IHUTAHUS U3
pactutenbhoro ceipbs (ITK-1.1; TTIK-1.3).

Baagern:

-HaBbIKAMU BEJCHMSI TEXHOJIOIMYECKHX IIPOLECCOB IPOM3BOJACTBA IPOAYKTOB NUTAHUS U3
PACTUTENBHOTO ChIPbSL.

[Ipy OCBOCHUU IaHHOW JAUCHHUILIMHBI O0YYAIOIIUICS CMOXKET MPOAEMOHCTPUPOBATh (YACTHYHO)
cienytomme obodmmenHsie Tpynosbie GyHKUU (OTD) u Tpynossie pynkunu (TD):

Kon n O060011IeHHbBIE TPYAOBBIE GYHKIIUU TpynoBble pyHKIMU
HalMEHOBaHUE
poeCCUOHAIBHO
ro cTaHzapra Ko HanmenoBanue HanmenoBanue Kon
pi |

ObJsacTb npodeccuoHaNbHOM AesiTeIbHOCTH: 22 [THleBas NPOMBIILIEHHOCTb, BKJIIOYAsI
NMPOM3BO/JCTBO HAITUTKOB M Ta0aka

Tun 3aga4 npogecCHOHAIBHOM IeATeIbHOCTH: TEXHOJIOTMYECKH, HAYYHO-MCCIe0BATEIbCKUMI

22.003 Cnenuamct | D | OneparuBHoe ynpaBieHue Opranu3zanus BeJeHUs D/01.6
M0 TEXHOJIOTHH MIPOU3BO/ICTBOM MIPOJTYKTOB TEXHOJIOTMYECKOr0 MPOLIECCa B
MIPOAYKTOB MTUTAHUS MTUTAHUS U3 PACTHTEIBHOTO paMKax TPUHSATOH B

U3 PACTUTEIBHOTO CBIPbsl HA ABTOMATH3UPOBAHHBIX | onrapy3aiy TEXHOIOTHH

CBIPBSI TEXHOJIOTUIECKUX JTHHUSX NPOM3BOJICTRA MPOJIYKTOB
HaumenoBanue BHUJIA IMUTaHUA U3 PACTUTCIIBHOI'O
npodeccnoHanbHOM CBIPBS

TeSITeTbHOCTH:

[TpousBoacTBo

MMPOAYKTOB IMUTAHUS
U3 paCTUTCIBHOI'O
ChIpbs Ha
ABTOMAaTU3WPOBAHHBI
X TCXHOJIOTHYCCKHUX
JIMHUAX




Pa3pabotka cuctemsl
MEPOTIPUSATHIA TIO TTOBBITIICHUIO
s dexTuBHOCTH
TEXHOJIOTUIECKUX MPOIECCOB
MIPOU3BOJICTBA
BBICOKOKQUECTBEHHBIX
0€30MacHBIX IPOJTYKTOB
IIUTAHUS U3 PACTHTEIBHOTO
CBIPbS

D/03.6




5. Conepxxanune u yd4eOHO-MeTOAUYECKAS] KAPTA QU CIUIIIUHBI

Tabauna 5.1
Bauatua | CaMocTosiTe/ibHAasi pa6oTa CTYAeHTOB Dopmbl Kosmyecer | Jlutepa
BO
Ne HaumenoBanue TeM (BOIPOCOB), KOHTPOJIS Typa
Hex 0aJJ10B
eIl H3y4aeMbIX M0 JAHHOM AUCHHUIIAHE q o
ac
JIeK. Conep:xanue max
np. nep bl n
NATbIA YYEBHBIN CEMECTP
1-2 | Tema 1. IIpeaMer ueju M 3aJa4d Kypca, OCHOBHBIE Teopust mogoowus. 4 | yCTHBIN OTBET 0 50 [1], [2],
nousaTusa. Beenenue. HMcropus pasBuTus Hayku O o 31, [4]
edepar v 141
nporeccax M ammaparax. TeopeTHyecKre OCHOBBI HayKH pedep
0 Tmpoleccax H ammaparax IHUIICBBIX MPOU3BOJCTB. [5], [6]
Knaccudpukauus  obopynoanus.  TpeboBanus k| 4 4 118
obopynoBanuto. OCHOBHBIE 3aKOHBI HAYKH O TIPOIleccax 1 [7]. [8].
ammaparax. MeTonbl  UCCIENOBaHHUS TPOIECCOB U [9]
anmnaparoB: (EHOMEHOJIOTHYECKHUH, IKCIIEPUMEHTAIIbHBIMH,
aHanutudeckuil. Teopus nogoous. CucTeMHBIA METO/.
3-4 | Tema 2. OcCHOBBI THAPABJINKH. PEXUMBI TedeHUs ['mapaBiudecKuii pacyer 4 | yCTHBIN OTBET 0 | 50 [1], [2],
BA3SKHX JKHIKOCTeH. McredeHme KMAKOCTH — 4epes TpyOOIIPOBOIOB.
OTBEpCTHUS U HacaJku. ['MapaBIrueckoe cONpoTUBICHUE B pedepar [31. [4],
TpyOonpo-Boaax. ['uapaBnudeckuii yaap. 4 4 Krnaccudukarus pacueTHoe 5], [6]
THJIPABINIECKAX MAIIHH. ’
3aJjaHne
[71, [8],
Hacocsl, komnpeccopsl.
[9]
5-6 | Tema 3. Mexanuueckue mpoieccol. U3mesbuenue, OCHOBHBIC 33J1a4¥ TIOMOJIOB M UX | 4 | YCTHBIA OTBET [1], [2],
pacnbuIMBaHue, uuIMdoBanue. Buabl u3MenbueHHS CXEMHOE pelICHHUE. o (3], [4]
edepar v 141
peoNIOTHYecKNX MaTepuasioB. KpuBBIE —pacTsHKEHUS. pedep
4 4 | OcHOBBI pacuera CUCTEM 0
HpoGnenue. Pesanue. PacnbuiuBanue. Llnudosanue. 50 [5], [6]
acTMpaIyy, THEBMOTPAHCIIOPTA.
[71. [8],




[9]

7-8 | Tema 4. QOOpaGorka aasjeHueM. OCHOBHbIE BUJbI Mogenu TeyeHus MaTepraIoB YCTHBIN OTBET 5,0 [1], [2],
o0paboTku JaBieHueM. Mamunsl An8  00paboTKu B KaHaJIaX LITHEKa.
pedepar [3]. [4],
MUIIEBbIX MacC JaBjcHHEM. [Ipolecchl B ITHEKOBBIX
(bopMO0Opa3yIoMIKX Mpeccax. [5], [6]
[7]1. [8],
[9]
9 | Tema 5. Paznesienue cobimyqux cpea. Oouue cBeaeHus. ['my6okas mepepaboTKa MIICHUIIBI YCTHBIN OTBET 5,0 [1], [2],
BubpanuonHoe cenapupoBaHUEe Ha IIOCKOH SYCUCTOU C TMOJHBIM  pa3feiICHHEM Ha
pabota Ha [31, [4],
neke. BubpanmonHoe cermapupoBaHue. HHIPEUCHTEI
MPAKTUYCCKHUX (51, [6]
3aHATUAX '
[71, [8],
[9]
Texkymas paéora cTy1eHTOB 25
1 pyOesxxHasi aTTecTanHOHHAsI pa6oTa KOMITHIOTEPHO 25
e
TECTHPOBAHUE
10 | lIpoaoszkenume  Tembl 5. [THeBMaTHUeCKOE YCTHBII OTBET 5,0 [1], [2],
cermapupoBaHue. BUOpOMHEBMATHUECKOE, MAarHHTHOE
PP P pabota Ha [3], [4],
cerapupoBaHue.
MPAKTUYECKHUX (51, [6]
3aHATHUAX '
[7]1, [8],
[9]
11- | Tema 6. I'mapomexanuueckue PO ECCHI. YcrpoiictBo mMemanok. ITpuHimm YCTHBIN OTBET 5,0 [1], [2],
12 | IlepememMBaHue XUAKUX U ChIMy4nx cmeceil. OOmue paboTEHL
pabota Ha [3], [4],
ceenenus. Cmecurenu. ['oMoreHu3anusi.
MPAKTUYCCKUX

3aHATUAX

[5], [6]




[7], [8],
[9]

13- | Tema 7. Knaccupukamusi NpoueccoB pasaeleHHs ABPOIUKIIOHBI, TUAPOITUKIOHEI. YCTHBIN OTBET 5,0 [1], [2],
14 | numeBbIX NPOAYKTOB. IIpH3HAKH, MCIONb3yEMBbIE IS Hasnauenue, YCTPOHCTEO, 6 [3], [4]
abora Ha v 14],
pazneneHus.  MarepuanbHble  OajaHChl  MPOLECCOB IPUHLUI PaGOTBL. p
MPAKTUIECKIX
pazaenenus. OcaxaeHme B I0J€ CHIBL  TKECTH. [5], [6]
3aHATUAX
Teopernueckue ocHOBbI mporecca. OO0opynoBaHHE IS 118
OCaXACHUS B IoJie CUibl TskecTH. OcaxIeHue B IOJe [7]. [8].
JNEUCTBUS LIEHTPOOEKHBIX CHII.  DJIEKTPOOCAXKJICHUE. [9]
Hentpudyru. Cenapatopsl. L{ukaoHbI.
15- | Tema 8. ®uabTpoBanue. O6uue ceeaeHuss. OCHOBHBIC Knaccudukanus YCTHBII OTBET 5,0 [1], [2],
16 | 3akonomepHoctu  ¢uabTpoBaHus.  DUIBTPOBAIBLHOE (GubTpOBaTBEHOrO 060PYIOBAHMS.
pabota Ha [31, [4],
o0opynoBaHue.
MPAKTUYECKUX
3aHATHSIX [51. [6]
[7]. [8],
[9]
17- | Tema 9. OcHOBbI MeMOpPaHHOI  TEXHOJIOTMH. Anmapartsl 1711 00paTHOrO 0cMoca YCTHBIN OTBET 50 [1], [2],
18 | Teoperuueckue OCHOBBI mporiecca. MeToapl co3TaHus U yIbTpa(uIbTpaiu.
pabota Ha [3], [4],
MOJIYIPOHUIIAEMbIX ~ MeMOpaH. CxeMbl  amnmaparoB
Pacuer cucrem oOparHoro ocmoca MPAKTUIECKHUX
paszieneHys Ha MoJIyIPOHUIIaeMbIX MeMOpaHax. [5], [6]
U yIbTpadUIbTPaLIUU. 3aHATHIX
[7]. [8],
[9]
Texymas padora cTy1eHTOB 25
2 py0e:xxHasi aTTecTAMOHHAsA padoTa KOMIIBIOTEPHO 25
e
TECTUPOBAHUE

IECTON YYEBHBIU CEMECTP




1-2 | Tema 10. TennoBble mpouecchl. OOIIME CBEICHHUS. Terno u X1aJOHOCHTEIH. YCTHBII OTBET 5,0 [1], [2],
Pacuer TemnoBbix mporeccoB. CpenHue TeMIlepaTyphl.
potl pel patyp pabota Ha [3], [4],
Pacuetsl K03 HUIIHEHTOB TEIUIOOTAAYH.
MPaKTHYECKUX (5], [6]
3aHATUAX !
7], [81,
pacueTHoe [71. 18]
3aJ1aHuC [9]
3-4 | Tema 11. AnmapaTsl JJii HarpeBaHUs U OXJIAXKICHUS. Pacuer BBIIApHBIX anmapaTtoB W o0cyxeHne 5,0 [1], [2],
Tunuuynele  cXeMbl  TEIJIOOOMEHHUKOB.  Pacuersl YCTaHOBOK. pedeparon 31, [4]
TEMI000MEHHHUKOB. Bl
pe3CHTaIHS (5], [6]
[71, [8],
[9]
5-6 | Tema 12. BoinapuBanme. VI3MeHeHHE CBOCTB pacTBOpa CxeMbl MHOTOKOPITYCHBIX YCTHBII OTBET 5,0 [1], [2],
npu cryiieHnd. OIHOKOPIYCHBIC BBIMAPHBIE YCTaHOBKH, BBINTAPHBIX YCTAHOBOK.
pu CTyI A prLy P 4 P Y pabota Ha [3], [4],
MHOTOKOPITYCHBIE BBIITAPHBIC YCTAHOBKH.
MPAaKTUYCCKUX (5], [6]
3aHATUAX !
[71, [8],
[9]
7-8 | Tema 13. YCTpOWCTBO  BBIMAPHBIX  allllapaTOBy. Pacuer BBIIApHBIX armapaTtoB U YCTHBIN OTBET 5,0 [1], [2],
Knaccudukanus Bemapueix anmapatoB. OcOOEHHOCTH CTaHOBOK.
ucan P P Y pabota Ha [3], [4],
TEIUIOTIePEIavuy B BHINIAPHBIX arlaparax.
MPAKTUYCCKUX (5], [6]
3aHATUAX !
7], [81,
pedepar [7]. [8]
[9]
9 Tema 14. Konpencamusi. KonpgeHcarmuss B YcTporcTBO KOHJICHCATOPOB. YCTHBIN OTBET 5,0 [1], [2],
IIOBEPXHOCTHBIX  KOHJIEHCATOPAX. Konnencanus B Pacuer.

KOHTAKTHBIX KOHACHCATOPAX.

pabora Ha
MPAKTUICCKUX

[3], [4],




3aHATUAX

pedepar

[5], [6]
[7], [8],
[9]

Tekyimas paéora cTyJ1eHTOB 25
1 pyOexnas atrecTanmoHHas padoTa 25
10 | Tema 15. MaccooomMeHnble mponecchl. OCHOBBI Pacuer MacCOOOMEHHBIX YCTHBII OTBET 5.0 [1], [2],
MaccooOMeHa. Knaccudukamnus MacCOOOMEHHBIX arnapaTos.
pabota Ha [31, [4],
nporeccoB. MexanusMm  Macconepenadn.  CrocoOsr
MPAKTUIECKUX
opraHm3anuu KoHTakTa (a3. MaccooOMeHHBIC amnmaparhbl [5], [6]
3aHATHAX
C IUICHOYHBIM TeueHueMm, ¢ OapOoraxem. Tapenku 118
pPEKTU(UKAIIMOHHBIX allapaToB M HACaJKW HACaTOYHBIX [71. 181,
arnmaparos. []
11- | Tema 16. Ileperonka. OCHOBHbIC 3aKOHOMEPHOCTH. Pacuer pa3mepoB TapenouHBIX YCTHBII OTBET 5,0 [1], [2],
12 Jluarpamma Temmeparyp M TEIUIOBas  JHarpamma. PEKTU(DUKAIIMOHHBIX KOJIOHH.
pabota Ha [31, [4],
Meroas! IIEPErOHKH. Pextupuxanus.
bparopexTudukannoHHbie MPAKTUIECKHUX
Bparopextudukannonsble ycTaHOBKUA. MomnekynspHas [5], [6]
YCTaHOBKH 3apyO€KHBIX CTPaH. 3aHATHIX
JTUCTHIUISIIHS.
[7]. [8],
pedepat
[9]
13- | Tema 17. Cymka nuieBbIX NpPoaykToB. CBoiicTBa Pacuer npouecca cymku. YCTHBIN OTBET 50 [1], [2],
14 BJIQXXHOTO BO3/yXa. DOpMBI CBSI3M Baru ¢ MaTepHaAJIOM.
pabota Ha [3], [4],
IToka3zarenu BnaxxHocTu Marepuania. [lpouecc cymku.
MPAKTUIECKHUX (51, [6]
CymunsHoe o0opynoBaHue. CriocoOsr CYIIIKH, 3aHATHUAX '
peanu3yemble B CyIIUIKaX. Y CTPOMCTBO CYIIUJIOK. [7], [8],
pedepat
[9]
15 Tema 18. CopoOuuonnsie mpomeccol. Kiaccudukanus Pacuer mporecca ancopOruu. YCTHBIN OTBET 5,0 [1], [2],

COpOIMOHHBIX TporeccoB. AOcopOums. A6copOephl.
Ancop6uus. Ancopoepsl. MoHOOOMEHHas aacopOus.

pabota Ha
MPAKTUYECKUX

[3], [4],




3aHATUAX

[5], [6]
[7], [8],
[9]

16 Tema 19. Kpucraumsauus u pacrBopenue. OOmue PerynupoBanue npouecca 4 | yCTHBIN OTBET 2,5 [1], [2],
ceeacHud. llepecelmenne  pacTBOpOB.  YIpasileHUE KPUCTAJITTU3AL1H.
pabota Ha [3], [4],
MPOLECCOM KPHUCTAJUIM3ALIMH. ArnnapaTsl TSt
MPAKTUYECKUX
KpUCTa/uM3anuu. PactBopenue. 2 2 [5], [6]
3aHATHUAX
[7]. [8],
[9]
17 Tema 20. DxcrparupoBaHue M 3Kcrpakmus. OOrmiue DKCTPaKTOPHI. 4 | oOCcyxIeHHE 2,5 [1], [2],
CBEJICHUs. YIIpaBJIEHHUE IPOLIECCOM HKCTPArupOBaHUS. MHuorocryneHdaroe pedeparon 31 14
O6opynoBanue JUIsi SKCTpAarMpoBaHHUS. ODKCTPAKIUS B AKCTparupoBaHue. 3] [4],
MIPE3CHTALIHS
CHCTEMAX XXUJKOCTh-)KUAKOCTh. METOABI 3KCTPAKIIUH. 2 2 [5], [6]
[7]. [8],
[9]
18 2-0e py0e:kHOe KOMIIbIOTEPHOE TeCTHPOBAHHNE KOMITBIOTEPHO
e 25
TECTUPOBAHUE
Tekymas paéora cTy1eHTOB 25
Hroro: 70 | 70 76 100
IIpumeyanus:

1. Bce BUBI y‘-IC6H0171 pa60TBI MOTYT ITPOBOAUTHCA NTUCTAHIIHUOHHO Ha OCHOBAHWH JIOKAJIbHBIX HOPMATUBHBIX AKTOB.

2. B neax peaan3aliii MHAUBUAYAJIBHOI'O IMOAXOMJa K O6y‘-ICHI/IIO CTYACHTOB, OCYHICCTBJIAIOMIUX y‘-Ie6HBII71 mnmponecc 1o HHHHBH[{Y&HLHOﬁ
TPACKTOPHUU B paMKaX HWHAWBUAYAJILHOTO pa6oqer O IUIaHa, H3YYCHUC JaHHOM IHCUMIIMHBEL MOXKET OCYHICCTBJIATHCA YCPC3 HHAWBUAYAJIBHLIC
KOHCYJIbTAallUU IIPLCIIoAaBaTeCiisi OYHO, B YaChl KOHCYHLT&HHﬁ, Io BHCKTpOHHOﬁ Io4yTre, a TakKXKE C HCIIOJIb30BaHUEM WebeX, HHaT(I)OpMBI

JTMCTAHIIMOHHOTO  oOyueHust  Moodle,  nuuHbII

KaOuHeT

CTyJIeHTa Ha

caiite

Corvy,

JPYTHX

9JICMCHTOB

SNOC COTY.







6. O0pa3zoBaTebHbIE TEXHOJIOTHHU

[Ipu n3yyeHun AUCUUILUIMHBI TPOBOAATCS JICKIMHU U MPAKTUYECKUE 3aHATHUS B
TpaAUIIMOHHOW (opMe U ¢ HCIOJIb30BAHHEM COBPEMEHHBIX HWHTEPAKTHUBHBIX
TEXHOJIOTHUH.

JUis  AOCTMXKEHMsI IUIAHHPYEMBIX pe3y/lbTaTOB OOYy4YEHMs, B JAUCLUILIIMHE
«IIpoueccel M amnmaparsl NUIIEBBIX IPOM3BOJCTB» HCIHOJB3YIOTCA pa3IMYHbIC
o0pa3oBaTebHble TEXHOIOTUU:

HUnghopmayuonno-pazeusarowue mexnono2uu, HarpapJIeHHbIC Ha OBJIaJICHUE
OOJIBLIIMM 3aI1acoM 3HAaHMH, 3aIOMUHAHKUE U CBOOOIHOE ONIEPUPOBAHHIE UMH.

Hcnonp3yeTcst NEKIMOHHO-CEMUHAPCKUN METOJ, CaMOCTOSITENbHOE H3Y4YEHHE
JTUTEpaTyphl, TNPUMEHEHHE  HOBBIX  HMH()OPMAIMOHHBIX  TEXHOJOTHHA  JUIS
CaMOCTOSATEJILHOTO TMOMOJIHEHHs 3HAHUM, BKJIIOYAs HCIOIb30BAHUE TEXHUYECKUX U
ANEKTPOHHBIX CPEACTB UH(OpPMALIUH.

ﬂeﬂmeﬂbnocmnbte NPpAKMUKO-OpUeHmupoeanHbvle mexHoozuu,
HaIIpaBJICHHBIC Ha (1)OpMI/Ip0BaHI/Ie CHUCTCMbI HpO(I)CCCI/IOHaJ'IBHBIX MNPAaKTUYICCKUX
YMGHHﬁ, 06CCHC‘{I/IBaIOH_II/IX BO3MOXHOCTB Ka4C€CTBCHHO BBIIIOJIHATH

po(eCCHOHATIBHYIO ACATEINBHOCTD. MICIIONB3yIOTCS pacueTHBIE 3a1aHHs.

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUWHBIX CPEICTB - CaMBbIi
3G GEeKTUBHBIA CHOCO0 JOHECEHHsT BaXHOH WHPOPMALMK TpPHU  MyOITHYHBIX
BhICTYIUIEHUsIX. Craiii-npe3eHTauuu ¢  HUCHOJIb30BaHUEM  MYJIbTUMEIUNHHOTO
000pyIOBaHUS TO3BOJSIOT 3(PPEKTHBHO M HAMIATHO MPEICTABHTH COJEPIKAHHE
M3y4aeMoro MaTepuasia, BBLACIUTh M NPOMLIIOCTPUPOBATH COOOIIECHHE, KOTOPOE
HECET TMOYYHTENbHYI0 HH(GOpPMAIHIO, TOKa3aTh €€ KIYEBBIE COJEpKATEIbHBIC
NyHKTBL. Vcnonp30BaHME MHTEPAKTUBHBIX  DJIEMEHTOB  I03BOJISIET  YCHIIMTH
3G EKTUBHOCTD MyOJINYHBIX BBICTYIUICHUH, ABJIIOINXCSI 4acTbIO
po(eCCHOHATILHOM EATEILHOCTH MPENOAABATEIS.

IIpesenranuu mnpenmnonararorcs mno Ttemam: «lIpumenenue mpouecca
(GuIbTpOBaHUS B MUILIEBBIX MPOU3BOJACTBAX »; «lIprMeHeHne mpoleccoB NeperoHkH,
PEKTH(PUKAINN B MUILIEBBIX TPOU3BOICTBAXY.

Jekyua-ouanoz — conuepkaHue TIOJAETCS YEpPE3 CEPUI0 BOIPOCOB, Ha
KOTOpBIE CTYJIEHT JI0JKEH OTBEYaTh HETIOCPEJICTBEHHO B XOJI€ JIEKIIMH.

Cumyayuonnsle 3ad0anus — cnoco0 MPOBEPKH 3HAHMUMN, MO3BOJISIONIUI B
YCIOBHOM 0OCTaHOBKE peIIaTh KOHKPETHbIE peanbHble 3a7aud. OnHoi u3 1eneit
pelIeHNs] CUTYallMOHHBIX 33JaHUM sBIsETCS BbIpaOOTKa y CTYAECHTOB HaBBIKOB B
PEIICHUN KOHKPCTHBIX CI/ITyaHI/II\/'I, C KOTOPBIMHM OHHU IHOCTOSAHHO BCTPEYAIOTCA Ha
npaktuke. Uem tunuuHee OyAeT cUTyalus, T€M aKTHBHEE MPOWAET 3aHATHE U
adpdextuBaee Oymer e€ pesynpTaT. IV, HaKOHEN, CHUTYallMOHHBIC 3aJlaHUS
CHOCO6CTBy1-OT Pa3BUTHUIO CUCTECMHOI'O MBIINUJICHUSA W NPUMCHCHHUIO J3TUX 3HAaHUH K
pEILIECHUIO KOHKPETHBIX 33/1a4 MPaKTHYECKON AEATEIbHOCTH.

Pemmenne cutyallmoHHBIX 33/1a4 mpenycMoTpeHo mo Teme: «Ilogbop u pacuet
1eHTpoOekHOTO Hacocay, «[lombop 1 pacdeT peKTUPUKAITMOHHON KOJOHHBI.

I'pynnoeasa ouckyccus (oOcyxnenue Brnojrojoca). s mpoBeaeHuUsT Takoi
JTUCKYCCHH BCE CTYJCHTBHI, NPHCYTCTBYIOIIME Ha TPAKTHYSCKOM 3aHSITHH,



pa3duBaloTCs Ha HEOONbIINE MOATPYMIbBI, KOTOPhIE OOCYXKTAIOT TE€ WM HHBIE
BOMPOCHI, BXOJAIKME B TeMmy 3aHATHA. OOCYXKIEHHE MOXKET OpPraHU30BBIBATHCS
JIBOSIKO: TMOO BCE MOATPYIIIBI aHATU3UPYIOT OJUH U TOT K€ BOIPOC, JINOO Kakasi-TO
KpyIHasi TeMa pa30uBaeTCsl Ha OTAEIbHbBIC 3aJaHus. TpaiuIMOHHbIE MaTepHaIbHbIC
pe3yabTaThl OOCYXKICHHMS TAaKOBBL: COCTABJICHHUE CIHCKAa HMHTEPECHBIX MBICIEH,
BBICTYIJICHHE OJHOTO MM JBYX WIEHOB MHOATPYNI C JOKJIAaJaMH, COCTaBIICHHE
METOIUYECKUX Pa3padOTOK MIIM MHCTPYKIUHA, COCTaBICHHUE TUIaHa AEHCTBH.

OHJjialiH-ceMHHAP — Pa3HOBUAHOCTH BeO-KOH(EPEHIMH, TPOBEICHUE
OHJIAMH-BCTPEY WIIM Mpe3eHTalnil yepe3 MHTepHET B peKUMe PealbHOrO BPEMEHH.
Kasx1plii ¥3 y4aCTHUKOB HaXOJUTCS Y CBOETO KOMIThbIOTEpa (CPEICTBA CBA3H), @ CBS3b
MEXIy HUMH IOJJICPKUBAETCA dYepe3 MHTEpHET MOCPEACTBOM 3arpykaeMoro
NPUIIOXKEHHS, YCTAHOBJIIEHHOTO Ha KOMITBIOTEPE KaXI0ro ydactHuka (Zoom, Meet,
Skype u ap.)

Buneoxondepennusi — ceanc BuacokoHpepenncsszu (BKC) - arto
TCXHOJIOTUA HUHTCPAKTHUBHOI'O B3aHMOI[CﬁCTBH5[ ABYyX H OoJiee Y4aCTHHUKOB
o0pa3oBaTeNpHOrO Tpolecca A oOMeHa WH(pOpManuell B pPEaTbHOM pEXHME
BpPEMCHHU.

TexHomorust AJIEKTPOHHOTO OOy4yeHHs (peanusyeTcss TMpH  [OMOIIA
ANEeKTpoHHON oOpazoBatenbHOl cpenasl COI'Y mpu ucnonb3oBanuu pecypco IbC,
MIPU IPOBEICHUH aBTOMATU3UPOBAHHOTO TECTUPOBAHUSA U T. 1.).

7. YueOHO-MeTOAUYECKOE 00ecTieYeHre CAMOCTOSITeIbHOM PadoThl
CTY/JE€HTOB

CamocrosTenpHas pa60Ta o6y11a}onmxca ABJICTCA OJHHMM M3 BHIOOB
y‘{e6HBIX 3aHITUH. OCHOBHBIM IMPUHIIUIIOM OpTraHu3alnun CaMOCTOSITEILHOMI pa6OTLI
CTYACHTOB SBJISACTCA KOMILIEKCHBIN noaxomd, HaHpaBJ’IeHHHﬁ Ha (bOpMHpOBaHHe
HaBbBIKOB perOIIYKTI/IBHOI\/’I u TBOp‘ICCKOﬁ ACATCIIBHOCTHU CTYACHTA B ayAUTOPUH, IIPH
BHCAYAUTOPHBIX KOHTAKTAX C MPCTIOAaBaTCICM, ITPU JIOMAaIITHEH IOATOTOBKE.

CamMocTosTenpHas pa60Ta MMpOBOAUTCH C LCIIbIO:

— CHCTEMaTH3alluM M 3aKPEIUICHHs IOJYYECHHBIX TEOPETUYECKHX 3HAHUU U
MPaKTUYECKUX YMEHUN 00y4aroluXxcsl CTy/I€HTOB;

— YrayOJIeHUs ¥ pACIIUPEHUS] TEOPETUUECKUX 3HAHUI;

— (QopmMupoBaHUsS YMEHUH HCIOJB30BaTh HOPMATUBHYIO, IPaBOBYIO,
CIIPaBOYHYIO JOKYMEHTALUIO U CIIELIUAIIBHYIO JTUTEPATYPY;

- (I)OpMPIpOBaHI/IH CaMOCTOATCIbHOCTH  MBIIJICHHA, CIIOCOOHOCTEH K
CaMOpPa3BUTHUIO, CAMOCOBECPIICHCTBOBAHUIO U CaMOpEaIn3aliuun;

— Ppa3BUTUA UCCIICAOBATCIILCKUX YMeHI/Iﬁ

CamocrositenpHas paboTra 0OydarOIIMXCSl OCYHIECTBISETCS Ha MPOTSHKEHUH
M3yYeHHs] BCEH NUCIUIUIMHBI B COOTBETCTBUU C YTBEP)KJIEHHON B y4eOHOM IlJIaHe
TPYJAOEMKOCTBIO (1711 04HOM QopMbl 00yueHus 36+40 yac) U COCTOUT U3:



- paboTBl CTYACHTOB C JICKIIMOHHBIMH MaTepHallaMH, TMOWCKAa WM aHaJIM3a
JUTEPATypPhl U AJIEKTPOHHBIX HCTOYHUKOB MH(GOPMAIIUU IO 3aJaHHOU TEME;

- BBITIOJTHEHUS 3aIaHUM JJIs1 camocTosaTenbsHON padoTel B OUOC COT'Y;

- U3YYEHHUSI TEOPETHUYECKOTO Marepuana JJisi MOATOTOBKU K MPAKTUUYECKUM
3aHATHSM;

- odopMIICHHE TMPAKTUYECKUX paOOT C BBIMOJHCHUEM CXEM, PHCYHKOB
000pynoBaHus, pacyeToB (PU3HUUECKUX BEIUYUH;

- MOITOTOBKH K 3a4€Ty/3K3aMEHY.

Tembl u ¢GopMBI BHEAYAUTOPHOW  CAMOCTOSITENIBHOW  paboOThL, €e
TPYAOEMKOCTb COJEPIKATCS B pa3zueie 5.

DopMbI CAMOCTOSATEILHON PA00OTHI CTY/1E€HTOB:

a) cocTaBiieHHe peepaTUBHBIX COOOIIEHUI HA MPEJIOKEHHbIE TEMBIL;

0) moarotoBka npe3enranuii B Power Point;

B) MOJArOTOBKA MHCHMEHHBIX WJIM YCTHBIX BONPOCOB M 3aJaHUil s
CaMOCTOSATENILHON PabOThI (TOMAIIHKE 3aaHus );

I') KOHCIIEKTUPOBAHUE HEKOTOPBIX BOIIPOCOB TEM, Pa3/iejOB, BEHIHECEHHBIX Ha
CaMOCTOSITENIbHYIO paboTy;

1) y4acTue B JUCKYCCHUSIX.

MeToauueckue peKOMEHAANUM 110 HANTMCAHUIO pedepaToB

Pedepar — mnucbmeHHas paboTa MO OIpenerIeHHOW Hay4dHOM mpoOlieme,
KpaTKO€ M3JI0KEHHUE COJIEp’KaHUsl HAYyYHOrO TpyAa WM HaydyHOH mnpoOiemsl. OH
SIBJISIETCSL  IEUCTBEHHOW (POPMOII  CaMOCTOSITETLHOTO HCCIICIOBAHUSI HAYYHBIX
po0JieM Ha OCHOBE H3YYEHHs TEKCTOB, CIELMAJIbHOM JUTEpaTyphl, a Takke Ha
OCHOBE JIMYHBIX HAOIOJCHUM, HCCIENOBAaHUNA W TPAKTUYECKOro ombita. Pedepar
[IOMOTaeT BbIPA0OTATh HAaBBIKM W IMPHEMbI CAMOCTOSITEILHOTO HAYYHOI'O IOMCKa,
TPaMOTHOTO MW JIOTMYECKOTO W3JIOKEHUs H30paHHOM MpOOJEMBbI U CHOCOOCTBYET
MPUOOIIEHUIO CTY/IEHTOB K HAYYHOM JESITeTbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Beibop Tembl uccnenoanus. Tema pedepata BbIOMpaeTCsl CTyJEHTOM Ha
OCHOBE €ro Hay4HOro MHTepeca. Taxke MOoMollb B BbIOOPE TEMbl MOXKET OKa3aThb
IIpenoaBaTellb.

2. IlnanupoBaHMe HcCcIelOBaHMsA. BKIIOYaeT cocTaBieHHE KaJeHJapHOTO
TUIaHa HAYYHOT'O MCCIIEI0BAHUS U IJIaHa IpeanoiaraeMoro pedepara. KanennapHsiii
TUTaH MCCIIEOBAHUS BKJIIOYAET CJIEAYIOIIME 3JEMEHTHI: BHIOOp U (popMynHpoBaHUE
npo6eMbl, pa3paboTKa MIaHa UCCIIEA0BAHMS U MPEIBAPUTEIBHOTO IIaHa pedepaTa;
cOOp M M3yueHHe MCXOJHOT0 MaTepHaja, MOUCK JIMTepaTypbl; aHAIN3 COOPaHHOTO
Marepuaia, TeOpeTHIEeCKas pa3padoTKa MpoodIeMbl; COOOIIEHNE O TTPEABAPUTEITBHBIX
pe3yabpTaTax HCCIEIOBaHUS; JIUTEpaTypHOe O(GOpPMIIGHHE HCCIEI0BATENbCKON
pobIeMbl; 00CyXIeHHe PadoThl (Ha CEMHHAPE U T. II.).

[Tnan pedepara xapakTepusyeT ero cojaepxanue u CTpykTypy. OH moJDKeH
BKJIIOUaTh B ce0si: BBEJCHHE, TJieé OOOCHOBBIBACTCS AKTYAIBHOCTH MPOOJIEMBI,



CTaBSTCS IIeNIb W 33Ja4M WCCIIEIOBAaHMS; OCHOBHAS 4acTh, B KOTOPOU pacKphIBaeTCs
coJiep>KaHue MpoOIeMbl; 3aKITIOYEHHE, T/Ie 0000MIAI0TCS BEIBOIBI IO TEME U JIAIOTCA
MPAKTUYECKHE PEKOMEH/IAIIH.

3. Tlouck w w3ydeHue JurepaTypbl. [l BBISIBICHUS HEOOXOIUMOI
JUTEpaTypel CcleAyeT oOpaTUTbcsl B OMOMMOTEKY WM K IMPENnoJiaBaTreiio.
[TogoOpannyro auteparypy ciuenyer 3adukcupoBath cormacio [OCT  mo
oubmorpadguueckoMy OMMCAHUIO TPOU3BEACHUIA TTEYATH.

st pa3paboTtku pedepara TOCTATOYHO U3yYCHHE 4-5 BOKHEHUIIUX CTATEH 1O
n3bpanHoi mpobneme. [lpu wu3ydeHHH JMTEpaTyphl HEOOXOAMMO BBIOMPATH
Marepuall, He TOJIBKO IMOATBEPIK QIO MO3UIIUIO aBTOpa pedepaTa, HO U MaTepHal
ISl IOJIEMHKH.

4. O6paboTtka Marepuana. [Ipu 0O6pabOTKe MOIYyUYEHHOTO Marepuaga aBTOP
JOJDKEH: CHCTEMAaTHU3MPOBaTh €ro IO pasfesiaM; BBIABHHYTh U OOOCHOBATh CBOM
THIIOTE3bl; ONPEACIUTh CBOK TMO3MIMI0, TOYKY 3PEHHS [0 pPaccMaTpHUBACMOM
npobJsieMe; yTOYHUTh OO0BbEM M COJIEPYKAHHE TOHSATHH, KOTOPHIMHU TPUXOIUTCS
OIEpPHUPOBATh TPU pa3paboTKe TEeMbI; CHOPMYIHPOBATH ONPEICICHUS U OCHOBHBIC
BBIBOJIbI, XapPaKTCPU3YIOIIUE PE3YJIbTAaThl UCCIICOBAHUS; OKOHYATEIBHO YTOYHUTH

CTPYKTYpY pedepara.

5. Odopmnenue pedepara. [lpu odopmieHun pedepara pPeKOMEHIyeTCS
NPUACPKUBATHCS CICAYIONINX IPABHUIL:

-clleyeT MUCaTh JUIIb TO, YEM aBTOP XOUET BBIPA3UThH CYIIHOCTH IPOOJIEMBI,
€€ JIOTUKY;

-IACATh CTPOTO MOCIEA0BATEIBHO, JJOTHYHO, I0KA3aTeIbHO (TI0 CXeMe: Te3UC
— 000CHOBaHHNE — BBIBOJ);

-1ucaTh SIPKO, 00pa3HO, KUBO, HE TOJIBKO BCKPBIBAas UCTHHY, HO U OTpaXkas
CBOIO MTO3HIIMIO, IIPOIIAraHANPYs NOJyYEHHBIEC PE3YJIbTATHL;

-MCcaTh OCMBICIIEHHO, COOM0asi MpaBUiia TPAMMATHKH, HE 3II0YNOTpeOsis
HayKOOOpa3HBIMH BBIPAKEHUSIMH.

Pedepar BhImoNHSETCS B COOTBETCTBHHM C TpPeOOBaHHMSAMHU CTaHIApPTOB,
pa3paboTaHHBIX IS JAaHHOTO BUJA JOKYMEHTOB. PaGoTa jokHA OBITH BBITIOTHEHA
Ha Oenoiti Oymare crangaptHoro jucra A4. TekcT MobkeH OBITH OTIEYaTaH Ha
KOMIIbIOTEpE B TEKCTOBOM penakrtope Microsoft Word u oTBewars cieqyrounum
TpeOOBaHUAM: MapaMeTpbl MOJeH CTpaHUI] JOJKHBI OBbITh B Mpejeax: BEepxHee U
HiwkHee — 1o 20 MM, mpaBoe — 10 mm, sieBoe — 30 MM, mpudt — Times New Roman ,
pasmep mpudTa — 14, MEeXKCTPOUHBIH HHTEpBaN — MOIXYTOpHBIH. JIeHTa npuHTepa —
TOJIBKO 4€pHOro 1Bera. Hymepanus crpanun B pedepare J0KHA ObITh CKBO3HOH,
HauuHas ¢ TpeThel cTpanuibl. Homep nmpocraBnsercs apabcKuMU IUppaMu BBEPXY
Ka)KJI0M CTPAaHMIIBI CITPaBa.

[Ipu wu3noXeHHH MaTepuaga HEOOXOAWMO MPUACPKHUBATHCS MPUHATOTO
IJ1aHa.

bubnuorpaduyecknii CIUCOK COCTaBISIETCS HA OCHOBE UCTOYHUKOB, KOTOPBIE
ObUIM TPOCMOTPEHBI M U3y4Y€HBl CTYIEHTOM IpH HamucaHuu pedepara. JlaHHBINA
CIIMCOK OTPa)KaeT CaMOCTOSITEIbHYIO TBOPUECKYIO pabOTy CTYJAEHTa, YTO MO3BOJISIET
CYAMTb O CTENEHH €ro IMOATOTOBKH M YIIyOJIEHWH B BHIOpaHHYIO TeMaTuky. Bes



UCIOJb30BaHHAs  JUTEpaTypa  pa3MeIlaeTcs B CIEAYIOLEM  IOpSAIKE:
3aKOHOJATEIbHBIE AKTbI, TOCTAHOBJICHUS, HOPMAaTUBHBIC JIOKYMEHTHI; BCS yueOHas
auTeparypa B au(aBUTHOM MOpsJKE, 3aT€M CPEICTBA MEPHOIMYECKON IMedaTd B
aJi(haBUTHOM TOPSIJIKE; UCTOUHUKHU U3 ceTu HTepHeT.

MeToan4yeckne peKOMEH AN 110 CO3AAHUI0 MYJIbTHMeIUHOMI
npe3eHTalumn

CrpyKTypa U coiepxaHHUe MPE3ECHTAlMM — 3TO JIMYHOE TBOPYECTBO aBTOpA.
[Tone3no wmcmonb3oBaTh MAOIOHB OPOPMIICHHS Ui MOATOTOBKHM KOMITBIOTEPHOM
MIpe3eHTaI1H.

Cnaiiipl >KenaTeabHO HE MeperpyXarb TEKCTOM, JIydlle pa3MecTUTh
KOpOTKHE Te3uchl. Ha craiijax HeoOX0oIMMO JI€MOHCTPUPOBATH HEOOJbIINE
(dbparMeHThl TEKCTa JOCTYIHbIE AJISi YTEHUS Ha paccTosiHuu; 2-3 dotorpaduu mim
pucynka. Hamnbosee BaxHbII MaTepHall JIydIlle BbIICIUTh.

Tabmuiel ¢ MUPPOBBIME JAHHBIMHU IUIOXO BOCIPHHHMAIOTCS CO CIAHIOB, B
ATOM ciiy4ae IUGPOBON MarepHall, M0 BO3MOXKHOCTH, JIYYIE MPEJACTABUTH B BUJIC
rpaduKoOB U JUarpamm.

He cnegyer w3nuiiHe YyBIEKaThCS MYJIbTUMEIUUHBIMH S dexTamu
anumaruu. OcoOeHHO HexenaTeabHbl Takue () (eKThl KaKk BbUIET, BpallleHHEe, BOIHA,
MOOYKBEHHOE TMOsBIEHUE TekcTa u T.J. OnrtumanbHas HacTpolika 3(hdexToB
aHUMAIINK — TOSIBJIICHUE, B TIEPBYIO Ouepe/ib, 3arojioBKa Claia, a 3aTeéeM — TEeKCTa
no a63amam. [Ipu 3TOM eciii HECKOJIBKO CIIAaiiIoB IMEIOT OJMHAKOBOE Ha3BaHUE, TO
3aroJIOBOK cllaiifia OJKEeH MOCTOSHHO OCTaBaThCs Ha SKpaHe.

YroObl 0O0ECTIEYNTh XOPOIIYID YHTAEMOCTh MPE3CHTAUUN HEO0O0XOAUMO
no1o0paTh TEMHBIM LBET (oHA M cBeTiIbIi 1BeT mpudTa. Henb3st Takke BHIOMpATh
(OH, KOTOPBI CONEPKUT aKTUBHBIN PUCYHOK.

KenarenpHo MOATOTOBUTH K KaAXIOMY cnaﬁﬂy 3aMCTKHU I1I0 OOKJIany. 3arem
pacneyartartb UX MW HUCIHOJB30BATH HPHU IOATOTOBKE HWJIIMW HA camMou MMpEe3CHTAINU.
Mo:xHO pacrneyatatb HCKOTOPLIC KIIIOYCBLIC ClIaliibl B KauyecTBE pasgaTo4YHOro
MaTepuaia.

HeoOxomumo o0s3aTenbHO  coOMIOAaTh  €OUHBIA  CTHIIb  O(OPMIICHHS
MMpEe3CHTaluu U O6paTI/ITI) BHUMAaHHEC HAa CTUJIUCTUYCCKYIO I'PaMOTHOCTbD.

CrnenyeT mpoHyMepoOBaTh Claibl. JTO TO3BOJUT OBICTPO OOpamaThes K
KOHKpPETHOMY cllaiily B cilydae He0OXOJUMOCTH.

Pekomenmanuu 1no coxepKaHUI0 M CTPYKTYpe ClaiJ0B MYJIbTHUMEIUWHON
[IPE3CHTALNM:

1-i cnmaiig (TUTYIBHBIN), HA (OHE KOTOPOTO CTYJCHT NPEACTaBISIET TEMY
npoekTta, @O u HaydyHOTO pyKOBOIUTENS.

2-1 claiin. BkiarouaeT B ce0s 06’BGKT, npeaAMET U TUIIOTC3Y UCCIICAOBAHUS.

3-ii cnaiin. CoepKuT 1elb U 3a/lauu uccienoBanus. Llens mpoekTa momkHa
OBITh HaNMCaHa Ha DKpaHe KPYMHBIM MpUdTOM. 31eCh ke, eCITu MO3BOJIIET MECTO,
MOKHO HaIlMCaTh M 33Ja4d. 3aJauyd MOTYT OBITh MPEJCTABJICHBI U Ha CIEIYIOIIEeM
claume.



4-i1 - cnaiin. ComepKuT CTPYKTYpY paboThl, KOTOPYIO MOXKHO MPEJOCTaBHUTD,
HampumMmep, B BUAe Tpaguueckux OJIOKOB CO CTpEIKaMH. A TakKe — IepeuncieHue
MPUMEHSEMBIX METOJIOB U METOJIUK.

5-i1 - cnaiin. [lpencraBisieTcsi copepkaHUEe W TEOPETHYECKAsh 3HAYUMOCTh
npoekta. CyTh pemaeMol NpoOJeMbl MOXKET OBITh IPEJCTaBIICHA B BHJIE CXEM,
Tabaun, auarpamm, rpadukoB, dortorpaduii, dparmeHToB ¢uiabMoB W T.n. Ha
TEOPETHYECKYIO0 YacCTh IMPEICTABICHHUS MPOEKTa TODKHO OBITH CO3JaHO HECKOJIBKO
CJIAMI0B.

6-i1 - cnaiin. Bo3aMOXXHOCTH IPUMEHEHHUsI Pe3yJbTaTOB pabOThl Ha MPAKTUKE.
Ha a1y Temy Taxke J0JIKHO ObITh HECKOJIBKO CIIai10B.

7-i cnain. ['maBHBIE BBIBOJBI, UTOTH, PE3yJIbTaThl IMPOEKTa I[€JIeCO00pa3HO
MIOMECTUTD Ha OTAENbHOM claiize. [Ipu 3ToM He creayeT nepeyuciasTh TO, YTO OBLIO
CIENaHO, a JIAKOHWYHO H3JIOKUTh CYThb 3HAYMMOCTH MPOEKTAa WM MOJYYEHHBIX
PE3yJIbTaTOB UCCIIEI0BAHUS.

IlocnenHuii cnaiin. B xKoHeL Mpe3eHTauuy JKeIaTeIbHO IOMECTUTh CIIai] ¢
TekcToM «Criacu60o 3a BHUMaHue!».

MeToanueckune YKazaHus MO0 NPOBEACHUIO MIPAKTHYIECCKHUX 3aHATHI MO
AUCHHUIIJINHE «HpOIIeCCI)I H almnaparThbl IHINEBLIX MPOU3BOIACTB»

Jucuumumna «[Iporecchl U anmapaTsl MHIIEBBIX TPOU3BOICTBY» MPOBOIUTCS
B TEUCHHE JBYX CEMECTPOB, MPAKTUYECKHE 3aHATHs B 00beme 36+34 uac.

[TpakTuyeckue 3aHATUS SBISIOTCS OJHUM W3 BaXKHEUIIMX BHUIIOB Y4eOHOI
paboThI, COCTABISAIOT OCHOBY MOJTOTOBKU CTYIEHTOB MO TUCIUIUIMHE U HAIIPABIICHBI
Ha (GOPMHUPOBAHHME Y CTYACHTOB CHUCTEMATH3WPOBAHHBIX 3HAHMM W HABBIKOB TIO
IpoLEeCCaM U alraparaM MUIIEBBIX TPOU3BOJICTB.

BbInonHeHNIO MpakTUYEeCKONW pacueTHOW paboThl JOKHA MPEALIECTBOBATH
camocCTosITeNIbHAasl paboTa ¢ JUTEPATYpPHBIMM UCTOYHUKAMU U KOHCIEKTOM JIEKIIHH,
IpU 3TOM CclleAyeT oOpaTUTh BHUMaHHWE Ha TEOPETHYECKHE BOIPOCHI IO TeMe
3aHATUA. [lepBOHAYAIIBHO MIET ONPOC TEOPETUYECKOrO0 MaTepuala TEeMbl 3aHATHUS.
3areM B psjie BOIPOCOB MPENOJABATENS CIENYyEeT CKOHIIEHTPUPOBAaTh BHUMAaHUE HA
OCHOBHBIX HJI€AX TEMBbI 3aHATHA. BOIpoChl TOJDKHBI BKIIOYATh B ceOs pa3UyYHbIE
BapHalluy 3JIEMEHTaPHBIX CUTYallui, 0TOOPAKAIOLIMX OCHOBHBIE UJIEH TEMBI 3aHATHS
B UX B3aMMHOW B3aMMOCBS3M. 3aJlaBaeéMble€ BOIPOCH! JOJKHBI ObITh KOPOTKUMH U
MaKCHMAaJIbHO MPOSBIIATH B CTYJEHTaX UX COOOPa3UTENIbHOCTD.

CTyneHThl TOKHBI 03HAKOMHUTRCS € MEBI0 U 3aa9aMu paboThl. Pe3ynbrarsl
BBITIOJTHEHHON paboThl 0POPMIISIFOTCS B pabouelt TeTpau Mo MpeaaoKeHHo! popme.
Kaxxoe BIMOTHEHHOE MPAKTHYECKOE 3a/IaHUE JOJKHA OBITH OPOPMIICHO JOJIKHBIM
00pa3oM U CAAHO MPEToAaBaTEeN0, MPOBOIUBIIEMY MTPAKTUICCKHIE 3aHITHSI.

VYCTHBINM OMpoC SBISETCS OJHUM M3 OCHOBHBIX CIOCOOOB yueTa 3HAHUI
CTYJICHTOB.

PaznuuatoT ppoHTaNbHBIA, HHIMBUAYATBHBIH 1 KOMOMHUPOBAHHBIN OIPOC.



@ponmansuslii onpoc mpooautcs B (opme Oecedpl mpenojaBaTens C
rpynmnoii. OH OpraHWYecKH COYETaeTCsl C MOBTOPEHHEM MPOUJIECHHOTO, SBISSACH
CPEACTBOM ISl 3aKPEIUICHUS 3HAHUKW M yMEHHU. Ero JOCTOMHCTBO B TOM, YTO Ha
AKTUBHYIO YMCTBEHHYIO Pa0OTY MOYKHO BOBJICYb BCEX CTYACHTOB IpyHbl. JlJis 3TOrO
BONPOCHI JIOJDKHBI JIONYCKaTh KpaTkKylo ¢GopMy OTBETa, OBITh JTaKOHUYHBIMH,
JIOTUYECKH B3aMMOCBSI3aHHBIMU JIPYT C JIPYTOM, JAaHbl B TAKOW MOCJIEA0BATEIbHOCTH,
9TOOBI OTBETHI CTYICHTOB B COBOKYITHOCTH MOTJIH PAaCKPBITh COACPIKAHHUE pa3fena,
TeMbl. C TIOMOIIBIO ()POHTATHHOTO OMpOCa MPENoAaBaTelb UMEET BO3MOXKHOCTH
MPOBEPUTH BBINIOJIHEHUE CTYIACHTAMHU JOMAIIHETO 3a/IaHHs, BBIICHUTH TOTOBHOCTD
TPYNIb K U3YYCHUIO HOBOTO MaTepHualia, ONpeaeTuTh CPOPMUPOBAHHOCTh OCHOBHBIX
MOHSATUH, YCBOCHHE HOBOIO YYeOHOro Marepuana, KOTOPBIM ObUI TOJIBKO YTO
pa3o0paH Ha 3aHITHH.

Hnousuoyanvhotit onpoc mpeanonaraeT oOCTOSITEIbHBIC, CBSI3HBIC OTBETHI
CTY/ICHTOB Ha BOIIPOC, OTHOCSIIUICS K U3y4aeMOMY Y4eOHOMY MaTepually, Io3TOMY
OH CJIYKUT BaXHbIM y‘-I€6HbIM CpCACTBOM pPAa3BUTUA PpCHU, MMaAMATH, MBIIIJICHUA
CTyIeHTOB. UTOOHI c/ieNaTh TaKyI0 IPOBEPKY OoJiee rry0oKoH, HE0OXOIUMO CTaBUTh
nepes] CTyJICHTaMHu BOIIPOCHI, TPEOYIOIINE Pa3BEPHYTOrO OTBETA.

Bonpocs! ans MHAMBUIYaIbHOTO OMPOCA JOKHBI OBITh YETKUMH, SCHBIMH,
KOHKPETHBIMH, €MKHMH, HMETh MPHUKIAJHON XapakTep, OXBaThIBaThb OCHOBHOI,
paHee TMpOWJIEHHBIM  Marepuan mporpammbel. WX  coaepkaHue  JIOJDKHO
CTUMYJIMPOBATh CTYACHTOB JIOTUYECKH MBICIUTh, CpPaBHUBATh, AaHAJIU3UPOBATh,
J0Ka3bIBaTh, MOAOUpaTh YOeNWTENbHBIE MPUMEPHl, YCTAHABIMBATH MPUYUHHO-
CIIEICTBEHHBIC CBS3H, JeJaThb OOOCHOBAaHHBIE BBIBOABI M OSTUM CIOCOOCTBOBATH
O00BEKTUBHOMY BBISIBJICHHIO 3HAHUH CTYICHTOB.

Bonpockl 00BIYHO 3afar0T BCEW Trpymne M Iociae HeOObIIOH may3sl,
HEOOXOAUMOM Uil TOTO, YTOOBI CTYJCHTHI MOHSUIM €r0 U MPUTOTOBHIINCH K OTBETY,
BBI3BIBAIOT JJIS1 OTBETa KOHKPETHOT'O CTY/CHTA.

Ilucomennaa npoeéepka Hapsny C YCTHOW SIBIAETCA BAXKHEUIIMM METOIOM
KOHTpOJISI 3HAHWM, YMEHUH U HaBBIKOB CTyAE€HTOB. OTHOPOAHOCTH pabdoT,
BBIIIOJIHSIEMBIX ~ CTYAEHTaMH, I[IO3BOJIAET NPEABABIATH KO BCEM OJIMHAKOBBIC
TpeOOBaHUsA, TMOMBITAET OOBEKTUBHOCTh  OLEHKH  pPE3YJIbTaTOB  0OydeHUs.
[IpumeHeHne >TOro MeTojga JaeT BO3MOXHOCTh B Haubosiee KOPOTKHH CpOK
OJTHOBPEMEHHO IPOBEPUTh YCBOEHHE Y4eOHOro MaTepualla BCEMHU CTyAEHTaMHU
IpYyMIb, ONPEAETUTh HAIIPABICHUS ISl UHIUBUIYAIbHON PaOOTHI C KaXKIbIM.

IlnceMeHHass mIpoBEpKa MCIHOJB3YEeTCSI BO BCEX BHIAX KOHTPOISA U
OCYILIECTBIISIETCS KaK B ayJJUTOPHOMN, TaK U BO BHEAYJUTOPHOU paboTe (BBINOIHEHHE
JIOMAIIHUX 33JJaHUR).

MeTtoauyeckue peKoMeHAAINHU 110 UCI0JIL30BAHUI0 HH(POPMALIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHI 00y4eHust

I[JBI HU3YUCHUA JICKIMOHHOI'O MaTrcpuajla JUCHUIUIMHBI JITPUMCHAIOTCA
Ay OBU3YaJIbHBIC (My.]'[BTHMe,Z[HfIHLIe) TCXHOJIOTUHU, KOTOPBIC HEC OTpULAIOT
TPaAUIIUOHHLIC, MPOBECPCHHLIC BPEMCHEM METOJbI ITPETIoAaBaHuA, HO, [TIPU 3TOM, OHU
ITOBBIIIAXOT HarjiisiAHOCTb, I/IH(bOpMaTI/IBHOCTL, OICPaTUBHOCTDH B moaade
I/IH(I)OpMaI_II/II/I, IMMO3BOJIAIOT 9DKOHOMUTBH BpCMs 3aHSATHH.



Kaxnoe mpakTuueckoe 3aHATHE MMEET CBOIO 0co0yio (GopMy IHpoBeneHHUS,
CBOI0O METOJOJIOTHUYECKYIO CNEUU(UKYy, YTO TO3BOJISIET Pa3BUBATh y CTYICHTOB
pa3nuyHble Kak OOIIEKYJIbTypHBIE, TaKk U MPOPECCHOHATbHBIE KOMIIETCHIINH.
[ToctaHoBka mpoOIeMBl, pa300p AaKTYaJIbHBIX KOHKPETHBIX M THIIOTETHYECKUX
CUTyallud, CO3JaHhe aTtMoc(hepbl AMaiora MeXay IpernofaBaTeleM U TPYIIon
MO3BOJISET paboTaTh MHAMBHUIYAJIHHO U B MAJIBIX TPYIINaX, KOJUIEKTUBHO 00CYKIaTh
ONpEe/ICJICHHBI TEMaMU MaTepuall, a TaKKe€ HHULUUPOBATh CaMOCTOSTEIIbHYIO
paboty cryaentoB. [Ipu OCMBICIIEHUM COAEpKAHUS BOMPOCOB MPAKTUYECKUX
3aHATHH MpecienyeTcs eidb cOOII0AaTh MPEeeMCTBEHHOCTh B MPO(ECCHOHATEHOM U
B TBOPYECKOM Pa3BUTHH CTYJEHTOB.

KOHTpOJ'IB CaMOCTOSITEIILHON pa6OTBI CTYACHTOB IIPU3BaH CACIATh ITPOLIECC
06y‘1€HI/I${ Ooiee HCJIOCTHBIM U OPraHUYHBIM. Ero 3aga4a HE OCTaBUTh 0e3 BHUMaHHUs
JaXXC, Ha HepBBIf/'I B3IV, MAJIO3HAYUTCIIbHBIC BOIIPOCHI.

KomnprorepHoe TecTUpoBaHME  TO3BOJIIET  OCYIIECTBIATH  HUTOTOBBIN
KOHTPOJIb 3HAHUHU CTYJAEHTOB. TECTOBBI MaTepuas BKIIIOYAeT B ce0sl coaepikaHHe
BOIPOCOB 10 KQKIOMY U3 0003HAUEHHBIX ITPOrpPaMMOM pa3/IelioB.

Ka)l(I[LIﬁ BOIIpOC IMpcanojaract HECKOJIIbBKO BapHaHTOB OTBCTOB, CPCIuU
KOTOPBIX UMCIOTCA a0COJIFOTHO HeBeprIﬁ, HpaBHJ’ILHLIﬁ M B OOJIBIIEH MIIM MEHBIIEH
CTCIICHHU paCKpLIBaIOH_II/Iﬁ CYIIHOCTB BOIIpOCa. B mpouecce KOMIIBIOTCPHOTO
TECTUPOBAHUS 3a/ladya CTYJACHTOB OIPCACIIACTCS KaK BBI60p IMpaBUJIBHOI'O OTBETA M3
MHOFOO6pa3I/I$I BAapUAHTOB. B TecToBBIX 3a/1aHUAX €CTh BOIIPOCHI HA COOTBCTCTBHUC. B
Mponecce KOMIIBIOTCPHOTIO TCCTUPOBAHHA, 3aJada CTYACHTA OIPCACIIACTCA Kak
BBI60p IIpaBUJIbHOI'O OTBCTA U3 MHOFOO6pa3I/I${ BapUaHTOB.

BOHpOCI)I U TEMBI, OTBOAUMBIC HAa BBIIIOJTHCHUC CaMOCTOSITEIILHOU pa6OTBI 10
JTUCHUIUIMHE, a TAaKKE KPUTEPUU OICHUBAHUSA TI0 KaXIOMY BHIY pPaOOTHI
conepxatcs B pazaene 8 PIT/I.

8. OuenounbIe cpeACTBa ISl TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH, PYOe:KHO
aTTeCTAMH U MPOMEKYTOYHOI aTTeCTAIMU MO UTOraM OCBOEHHUSI THCHUILIHHBI

Pabouas mnporpamma mnpegycMaTpUBaeT IPOBEIEHUE JIEKIIMOHHBIX U
MIPaKTUYECKUX 3aHATHM, a TakXke Cleqylolue BUAbl paboT: CcaMOCTOSATEIbHYIO
paboTy CTYAEHTOB IO MOATOTOBKE YCTHBIX JOKJIAJ0B, HalMCaHUIO pedeparos,
MOATOTOBKY NpPE3eHTAlUd U OOCYXJIEHUH MO TeMaM AMCLUMIUIMHBI - paboTy B
aKTUBHOM M MHTEPAKTUBHON opMax.

Pabouas mporpamma mpemnonaraeT TEKyIIUH U MPOMEKYTOUHBIM KOHTPOJb
3HAHUM.

Texkymuii (Ha MPaKTUYECKUX 3aHATHUSAX ), TPOMEKYTOUHBIN (pyOekHas
aTTecTalus - TECTUPOBAHUE), UTOTOBBIN (3aUeT B 5 cemecTpe; SK3aMeH B 6
ceMecTpe).

Texkymuii KOHTPOJAb — 3TO HENPEPBIBHO OCYIIECTBISEMbII MOHHUTOPHHT
YpOBHS YCBOCHHUS 3HAHUN 1 (POPMUPOBAHUS YMEHUN U HAaBBIKOB B TEUEHUE CEMECTpa
wii ydeOHoro roga. Tekymuil KOHTPOJb 3HAHUM, YMEHUIl U HABBIKOB CTYJEHTOB
OCYILIECTBISIETCSI B XOJ€ Y4YeOHbIX (ayIUTOPHBIX) 3aHATHI, NPOBOJMUMBIX IO
pacnucanuto. opmMamMu TEKYIIET0 KOHTPOJIS BBICTYIAIOT OMPOCHI HA CEMUHAPCKUX U




IIPAKTUYECKHUX 3aHATHUAX, a TaKXKe KOPOTKHE (10 15 MHH.) 3a1aHus, BBIIOJIHIEMbIE
CTyIGHTaM{ B Hayalle JICKLIIMU C LENbIO0 NMPOBEPKH HAJIMYUS 3HAHUNA, HEOOXOIUMBIX
JUI yCBOEHHMSI HOBOIO MaTepuana WIA B KOHLE JIEKIUM JJI BBIAICHEHMS CTEIIECHU
YCBOCHHS M3JI0KEHHOIO MaTepuaia.

[IpoMeKYTOUYHBIM KOHTPOJb — TECTUPOBAHUE MO OTACIBHBIM pa3jeiam
JUCLUILINHEL.

PyOexxHbIil  KOHTpOJIb  OCyIIECTBiIseTCsl 1o  Oojlee  WIM  MEHee
CaMOCTOATENIFHBIM pa3ziesiaM — Y4YeOHbIM MOJAYJSIM Kypca M TPOBOAMTCS IO
OKOHYAaHUM M3YYEHHUs Marepuajga MOJYJIsl B 3apaHEe YCTAaHOBJIEHHOE BpEML.
PyOexxHbIli KOHTPOJb TMPOBOAUTCS C LENBIO ONPEACTICHUSI KayecTBAa YCBOCHUS
MaTepHaia yueOHOro MOJyJsi, B LIeJIOM. B TeueHne cemectpa MpOBOAUTCS ABA TAKUX
KOHTPOJIbHBIX MEPONPUSATHS 110 TPAPUKY.

WTOroBplii KOHTPOJIb 3HAHWUW IO AWCIMIUIMHE —3a4eT/ dK3aMEeH B YCTHOU
dbopme.

NrtoroBas oneHka 3HaAHUW CTYIAEHTA, OCYLIECTBIISIETCA MO HAKOMUTEIbHOU
CHUCTEME CYMMHUPOBaHUEM OaJIJIOB, MOTYYCHHBIX B IIPOIECCE TEKYIIETO U PYOSIKHOTO
KOHTPOJIA.

IIpumepHnasi TeMaTuka pedeparon (1is GopMUPOBaAHNST KOMIIETEHIM I
OIIK-3, IIK-1)

1. ITpouecc npoGienus.

2. [Ipouecc ¢punbTpoBaHUS.
3. IIpouecc BbIapuBaHUsL.
4. Tlpouecc cymikw.

5. [Ipotecc pexktudukarmm.

6. Hcnonp3oBanue cucTeM aclmpaiii U NHEBMOTPAHCIIOPTAa B ITHIICBBIX
IMPON3BOJACTBAX.

7. Knaccudukanmss m o0gacTM NPUMEHEHUS TUAPABIMYECKMX MAalIMH B
MUIIEBBIX ITPOU3BOJCTBAX.

8. IlopiiHeBbIE U POTOPHBIE IUTYH)KEPHBIE HACOCHI.

9. llectepenuarble U MJIaCTUHYATBIE HACOCHI.

10. LlenTpoOEXHBIE HACOCHI.

11. Kommpeccopsl 1 BakyyM-HacOCBHI.

12. OcaxzaeHue B 1oJie AeUCTBUS LIEHTPOOEKHBIX CHII.
13. OcHOBHBIE 3aKOHOMEPHOCTH (PUIBTPOBAHMUSL.

14. CoBpemenHOe GUIBTPOBAIbHOE 000PYI0OBaHHUE.

15. Teopernyeckne OCHOBBI MpoLEcca PA3AECICHHS IPOIYKTOB Ha
MOJTYITPOHHUIIAEMBIX MEMOpaHax.

16. I'myOokas mepepaboTKa MIIIECHHUITHI C TTOJTHBIM pa3/ielICHUEM Ha
WHTPEINCHTHI.

17. U3MenbueHne B BO3AYIIHOM MOTOKE.



18. TunuyHble CXEMBbI TEIJI00OMEHHHUKOB.

19. BeinmapuBaHue B MUILEBBIX IPOU3BOJCTBAX.

20. Brimreuka xj1e6a Kak mpuMep CI0KHOTO TETIOBOTO TIpoliecca.
21. YTunuzauus TeTIoTH.

22. CriocoObl OXJaKICHHUS U LIUKIIbI XOJIOAUIbHBIX MAIIIUH.

23. XonoaunbHoe 000pyI0BaHHE.

24. Mexanu3M Maccorepeaun. MaccooOMEHHBIE aIapaThl.
25. OCHOBHBIE 3aKOHOMEPHOCTH IPOIIECCA IEPETOHKHU.

26. CnoxxHas meperoHka.

27. Cy1ika NUIIeBbIX IPOIYKTOB.

28. Crioco0b! CYIIKH U yCTPOHCTBO CYIIUIIOK.

29. OcoOGeHHOCTH CYIIKU U aKTUBHOTO BEHTUJIMPOBAHUS 3€pHA.
30. MeToapl nHTeHCH(DHUKALIMY TTPOLIecCca SKCTPArupOBAHUSI.

Tembl quckyccnii (1151 popmupoBanus komnerenmuii OIK-3, TTK-1)

1. IlepcnexkTuBsl ri1y0OKOH nepepaOOTKHU MILIEHUIIBL.
2. MemOpaHHOE pa3/ieieHUe WM PeKTHPUKALIHS?

Kpurepun ¢popmupoBanusi oueHok

5 GayuTOB CTAaBUTCS, €CIIM BBIIOJHEHBI BCE TPeOOBaHMS K HANMCAHUIO M 3ammre pedepara:
o0o3HavyeHa nmpobsieMa U 000CHOBaHA €€ aKTyaJlbHOCTb, CHEJIaH KPaTKUil aHallu3 pa3iIMyuHbIX
TOYEK 3pEHUS Ha pacCMaTpUBAEMYIO NPOOJIEMY U JOTUYHO H3JI0KEHA COOCTBEHHAs MO3HUIINS,
chopMynupOBaHbl BBIBOJbI, TEMa PACKPHITA TMOJHOCTBIO, BBIIEPXKAH OOBEM, COOITIOJEHBI
Tpe6OBaHI/I$[ K BHCIIHEMY O(l)OpMJ'ICHI/II-O, AaHbl MPAaBUJIBHBIC OTBCTHI Ha JOIMOJHUTCIIBHBIC
BOIIPOCHI.

4 Oaa — OCHOBHBIC Tpe6OBaHI/I5{ K pe(pepaTy U €ro 3aluTe BBIIIOJIHCHBI, HO TIpHU 3TOM
JOMMYIICHBI He)IOLIéTBI. B YaCTHOCTHU, HUMCIOTCA HCETOYHOCTU B HU3JIOKCHHUU MaTCpHajla, Ha
JOMOJIHUTECIIBHBIC BOIMPOCHI IPH 3allIUTE JaHbI HCITOJIHBIC OTBCTHI.

3 Oayma — ocHOBHBIE TpeOOBaHMsI K pedepaTy W €ro 3alluTe BBHIMOJHEHBI, HO MPU ITOM
JOMYIICHBI HGI[O‘-IéTBI. B YaCTHOCTHU, HMCIOTCA HCTOYHOCTH B H3JIOKCHUHW MaTcpuala,
OTCYTCTBYET JIOTUYECKAs MTOCIIEIOBATEIHLHOCTD B CY)KJICHHSX; HE BBIIEp)KaH 00bEM pedepara;
HMCIOTCA YNYLICHHUA B Oq)OpMJ'IeHI/II/I; Ha JIOOMOJHHUTCIBHBIC BOIIPOCHI IPHU 3allUTC OdaHBI
HETOJTHBIE OTBETHI.

2 Oamna — UMEIOTCA CYLIECTBEHHBbIE OTCTYIUIEHHS OT TpeOoBaHUil kK pedepupoBanuio. B
YaCTHOCTH: TeMa OCBEIleHa JIMIIb YacTMYHO; JOMNYIIeHbl (akThdeckue OmHOKU B
coJiepkaHuu pedepata WIM MPU OTBETE HA JOMOJHUTEIbHBIE BOIMPOCHI; BO BpEMS 3alllUThI
OTCYTCTBYET BBIBO/I.

1 Oamm - Tema pedepata HE pacKpbiTa, OOHAPYKHUBACTCS CYIIECTBEHHOE HETOHUMAaHHE
poOJIeMBI.

MakcumManbHOE KOJIHYECTBO OailioB 3a pedepar/mpoeKTHYI0 pa3paboTKy Ha ceMuHape — 5
0asioB.



MaxkcruMaabHOE KOJIMUYECTBO OaJlIOB 3a y4acTHe B JUCKYCCUU — 5 OaJlIoB.

OueHoYHBIH JHMCT 3aIUTHI pedepaTta

HaumenoBanue BrisiBjIeHHBIE
noKa3areJs HEeJOCTATKH U
3aMe4YaHus

I. KAUECTBO UCCJIEJOBATEJIbCKOU PABOTEI (PEDPEPATA, TIPOEKTA)

1. CooTBeTcTBHE COEpKaHUs paOOTHI 33JaHUIO

2. TI'paMOTHOCTHP U3IOXKEHUS U  KadecTBO
odopmiteHUs paboThI

3. CaMOCTOSITETbHOCTh BBITIOJHEHUS PalOTHI,
riyouHa popadOTKH Marepuana,
UCTIOJIb30BaHNE PEKOMEHIOBAaHHOM "
CIPAaBOYHOU JINTEPATYPHI

4.  OOOCHOBAaHHOCTb H  JOKa3aTeJILHOCTH
BEIBOJIOB

OO6111ast orieHKa 3a BelonHenue P

II. KAYUECTBO JOKJIAJA

1. CooTrBercTBHE  COIepKaHHS  JOKJIaaa
COJIEPXKaHUIO pabOTHI

2. Boienenue oCHOBHOM MBICITH pabOThI

3. KauecTBo u3noxxeHus matepuaia

OO0111ast olleHKa 3a TOKJIag

IIT. OTBETHI HA JOIIOJIHUTEJIBHBIE BOITPOCHI [1O COJAEPXXAHUIO PABOTHBI

Bomnpoc 1

Bompoc 2

Bomnpoc 3

OO6111as1 o11eHKa 32 OTBETHI Ha BOIPOCHI

NTOI'OBA OLIEHKA 3A 3AIINUTY

IIpuMepHast TeMaTHKAa NpPe3eHTalui
(st popmupoBanus komnerenuuii OTK-3, ITK-1)
1. Ilpumenenue npouecca GUILTPOBAHUS B MUIIEBBIX TPOU3BOICTBAX.

2. [IpumeHeHne mpoLeccoB MEPEroHKH, PEKTU(PHUKAIIUHN B MUIIEBBIX IPOU3BOCTBAX.



Kpurtepuu oneHuBaHus CTyI€HTA 32 OATOTOBKY NpPe3eHTAIlUH

Kpure 5 4 3 2-1
puu/
0aJLIBI

Yetko CdopmynupoBana CdopmynupoBana He

chopMynupoBaHa ENb | LIEThb u TeMa | Lelb u TeMa | c(hopMyIHUPOB
= U packpbiTa  Tema | UCCIeIOBaHUs. UCCIIETOBaHMUSI. Ha IeJIb U TEM
% UCCIIeIOBaHUS. B | Hactuuno uznoxena | Conepxkanue UCCIIETOBaHMUS
qE) KpaTkoil ¢dopme naHa | nHGoOpManuUs 0 | MOJHOCTHIO He | [Ipobnema H
2 noyiHass  HMHQOpPMAIMS | TEME UCCIIEOBAHUS | PACKPBITO. peleHa.

E [0 TeMe UCCIeNoBaHus | 1 JaH oTBeT Ha | MHdopmanus no teme
% M JaH OTBET Ha | MpOOJIEMHBIN M CCJIETOBAHMUS
g MpoOJIEMHBIN  BOTIPOC. | BOIIPOC. Janel | HeTouHa.  [Ipobiema
§ JlaHbl  CCBUTIKH  Ha | CCBUIKH Ha | 0 KOHIIAa HE pelIcHA.
S UCIIOJIb3YEMbIC HCIIOJIb3yEeMbIC He nmauel cChUIKM Ha
PECYpCHIL. PECYpPCBHL. UCIIOJIb3YEMbIC
peCypCHhI.

CooOmromaercss equnbiil | CoOmromaeTcs He cobmromaercst | He

CTHIIb  OGOpPMIICHHS. | €IUHBIH CTHJIb | €IUHBIN CTHJIb | cOOMIOaeTcs
= [Ipe3enTarnus odopmiieHus. opopmienus. Craiipl | CTUITH
=) KpacouyHast u | Cnaiiipl MPOCThI B | MPOCTHI B MOHUMAaHUU. | OpopMIIeHUSI.
% HWHTEpECHasI. [MOHUMAaHHUH. Oddextsr u don He | Cnaiiasl
g Hcnone3yrores Ucnone3yrores UCIIOJIb3YETCSl. MIPOCTHI
; 3¢ dexThl  aHMMaIuH, | HEKOTOpbIe (D PEKTHI MMOHUMAHHUH.
’§ ¢doH, dororpaduu. B | u don.

s MIpe3eHTAINH
= MPUCYTCTBYIOT

aBTOPCKHE HAXOIKH.

ABTOp xopoto | ABTop BhajaeeT | ABTop He mokasan | [IpencraBieH:
= BIIaJICET MaTepHuajoM | MaTepHalioM MO | KOMIIETEHTHOCTH B | HCKa)KEHHBIC
% o TEME | TeME HCCIEeIOBaHUs, | IPEICTaBICHUN TaHHBIC
= HCCIIeTOBaHUS. HO HE CMOT | TIpEe3eHTAIIHH.
§ Hcnone3yeT Hay4yHYIO | 3aMHTEPECOBATh Hcnonk30BaHHbIE
= TEPMHUHOJIOTHIO. ayJTUTOPHIO. (bakTbl HE BBI3BIBAIOT
% Ob6nagaer HaBblkamu | Hemoctarouno JIOBEpHSL.

% OpaTOPCKOTO LUTUPYETCS Henocratouno
g uckyccrBa. [loiaHO u | nuTeparypa. UTUPYETCS
= TOYHO IUTUPYETCS TuTepaTypa.
= WCTIOJIh30BaHHAs

TuTepaTtypa

Kpurepun popmupoBaHus OlleHKH KOHTPOJIbHOM padoThl

[ToarotToBka K ayJUTOPHOM KOHTPOJBHOM paboTe TpedyeT W3y4yeHHus
JIEKLIMOHHOT'O MaTepHala U BOIIPOCOB MO MPOWIEHHBIM TeMaM J1a00paTOpHbIX padoT.



AKIIEHT JenaeTcsi Ha OMNpEACNICHUsX, TEPMUHAX, COJICPXKAHWUW TIOHATHM, [arax,
MMEHaX, XapaKTePUCTHKAX OTAEIbHBIX TPYII UCTOYHUKOB.

OCOOEHHOCTBIO TMPOBEICHHUSI MOIYJIBHBIX padoT SBIAETCS TO, YTO Kypce
pa3duT Ha TeMaTHYecKue OJIOKH, KOTOPBIE M ONPEACNSIOT TEMAaTHKY MOMIYJIBHBIX
KOHTPOJIbHBIX PA0OT B COOTBETCTBUU C 00BEMOM HM3Y4EHHOI'O Marepuaia. Bomnpocel
M 33JaHus A7 KOHTPOJIBHBIX pabOT CTYyIEHTHl TOJYy4YaloT 3apaHee OT
IIpenojaBaTes.

PesynpTar caMocTOsATENHON MOJTOTOBKHM OLIEHUBAETCS] HEMOCPEACTBEHHO BO
BpeMs IIPOBEICHUSI KOHTPOJIbHOM paboThI.

Kputepuu onenku:

5 OamioB — Bce 3aJJaHusA KOHTpOJ’IbHOﬁ pa6OTBI BBITIOJIHCHBI BEPHO, HA BCC
BOIIPOCHI JaHbI 'PAMOTHBIC PA3BCPHYTHIC OTBCTHI.

4 Oamnma — 3agaHUS KOHTPOJBHOW pabOTHI BBIMOIHEHBI BEPHO, HA OJUH
BOTIPOC JaHbl IPaMOTHBIC Pa3BEPHYTHIC OTBETHI.

3 Oayia - 3aJaHusA KOHTpOJ'IbHOﬁ pa6OTLI BBIIIOJIHCHBI BEPHO, HO HC Ha BCC
BOIIPOCHI JAHBI 'PAMOTHBIC PAa3BCPHYTHIC OTBCTHI.

2 Oata — KOHTPOJIbHAs paboTa BBINMOJIHEHA YACTHYHO, HA BOMPOCHI HET YETKO
c(OpPMYJIUPOBAHHBIX OTBETOB.

1 Gasut - BBIMOHEHO OJTHO 3aJlaHKE U3 PEJIOKEHHBIX B BapuaHTe padore.

MakcuManbHOE KOJTMYECTBO 0AIOB 32 KOHTPOJIBHYIO paboTy — 5 6aios.

BapuaHTbl KOHTPOJIBLHBIX padoT

(nnst popmupoBanns komnerennuii OIK-3, IMK-1)

3amauue Ne 1

1. sBnsiercs nu GeHOMEHONIOTHYECKOM 3aBHCUMOCThIO 3akoH Oma I=U/R, rze |
— cuJia Toka B npoBogHuke; U — Hanpsbkenue; R — conpotusienue?
Otsetsrl: 1. [la; 2. Her.

2. i dYero B TEOPHHM MPOIECCOB M AamNIlapaToB IHUIIEBBIX MPOU3BOJCTB
ncnoiub3yroT npuHuun Jle [larense?

Otsersl: 1. [l npaBuIbHON OpraHU3alMi PaBHOBECHBIX COCTOSIHUN B
pa3nuyHbIX cucteMax; 2. s onpeeneHus drcia He3aBUCUMO
U3MEHSIOIINXCS TapaMeTPOB cUcTeM; 3. /{11l co3HaTeNnbHON OpraHu3alyu
pabouero npoliecca B MalllMHaxX U arnmaparax.

Kakum mnpueMoM MOXHO B B&JIKOBOM MEJbHHUIIE KO BCEM JIPYIHUM
nedopMmarusaM 100aBUTH 1ehOpMaIii0 UCTUPAHUS?

OtBetsl: 1. YcTaHOBUTH pH]IIeHbIE BAJKK; 2. Y CTAHOBUTH IJ1aJIKUE BAJIKHU; 3.

3a7aTh pa3Hyl0 OKPYKHYIO CKOPOCTb BPAILIEHUS TIaIKUX BAJIKOB.

Uro HeoOX0AMMO cienaTh AJs YCHEIIHOTO BBIACIEHUS MEITKOAMCIEPCHBIX
YacTHI] U3 ChIlly4yel cpenbl?



OtBetsl: 1. Yeunutb MarauTsl; 2. Y BEIMUUTh NPOJOJKUTENBHOCTh OUYMCTKHY;
3. IlocTosiHHO pa3pylaTh TBEP.BINA I'eb, KOTOPBII 00pa3yeT chlmyyas cpela.

UeM paznuuaroTcs MIHEKOBBIN Mpecc U TpaHncnoprep?
OtBetrel: 1. Hammumem wmatpuilpl Ha BbIXOJE anmapata; 2. JliuHoM
LMJIMHIPUYECKOT0 y4acTKa co IIHEeKoM; 3. YacToTol BpallleHus IIHEKa.

3amanue Ne 2

Urto Takoe kputepuit mogoous?

Otsetnl: 1. JIro6oii Oe3pa3MepHbIid KOMIUIEKC MapameTpoB; 2. OTHoleHue
00O0OIIEHHBIX CHUJI, YCKOPSIOMUX U TOPMO3SIUX Mpouecc; 3. OTHoIIeHue
OJIHOMMEHHBIX CUJI, IEHCTBYIOIIUX B PA3IMYHbIX MIPOIECccax.

Ecan pesynpTaTMBHOCTH ammaparta (MallMHbI) MOXKET XapaKTepU30BaThCs
HECKOJIbKUMHU TIapaMeTpaMH, KakKhe M3 HHUX MOXKHO HCIOJIb30BaTh IIPH
HanmucaHuM ()EHOMCHOJIOTHUSCKUX YPaBHEHWH, OMHCHIBAIOIIUX MPOIECC B
HUX?

OtBetbl: 1. JIroOwie; 2. Tonbko Te, KOTOpbIE XapaKTEpHU3YIOT OCHOBHOE
Ha3HaueHue ammapata; 3. Toabko Te, KOTOpble XapaKTepU3YIOT
paccuuThIBaeMble TapaMeTphl anmapara.

JUis  pactbUTMBaHUS KaKWX JKUAKOCTEH TMpeIHa3HAuYCHBI I[CHTPOOCIKHBIC
pacnbLiuTenu?

OtBersl: 1. ManoBsazkux cycneHsuil; 2. Omynbcuil; 3. BBICOKOBS3KHX
KHUJIKUX CUCTEM.

Hoquy KpYTOBOC ABMIKCHUC CUTA Halll€ IIPUMCHSAIOT AJIsI pacCeBa M}’KI/I(7

Otsetbl: 1. OHO mpomie peanusyercs; 2. OHO CO3JaeT MEHbLIE IIyMa U
MeHbIIIe TOIOMOK oOopynoBanus; 3. [Ipu Hem OoJblle MPOU3BOAUTEIHLHOCTD
cuTa.

HOI[ I[CﬁCTBI/IeM KaKux CHUJI MaTepuall IBUIKETCA B OTKPBITOM KaHAJIC IIHCKA B
HaIlpaBJICHHUU IMOBBIIIAOIICTOCH I[aBJ'IeHI/ISI?

Otsetsl: 1. Ilon nelictBueM cuibl TpeHHMs Martepuana o mHek; 2. Ilox
JEICTBUEM TpEHMsI Marepuana o Kopmyc; 3. BeneacrBue pasnuuus cui
TPEHUs MaTepuala O KOpPIYC M IIHEK INpH BBICOKOW OOIIEeH BA3KOCTH
MaTepuana.

3amanme Ne 3

Yto Takoe PaBHOBECHOC COCTOSAHUC CHCTEMBI?

Otetsl: 1. CocTosiHHEE, B KOTOPOM MOOYXIAIOIINE U TOPMO3SIIINE TTPOIECC
cuibl paBHbl; 2. CocTOsiIHME, KOT/Ia OTCYTCTBYIOT U3MEHEHHS TapaMeTPOB
cucteMbl Bo BpeMeHH; 3. CocTosiHUe, KOTla HUKAKKUE MPOIECChl B CHCTEME HE
MPOUCXOMAT.

Jis 4yero ucmomnb3yeTcs KiaccH(UKAIMs TUIOB APOOJIEHUS TO CTEHCHH
npoOneHus?



Otsersl: 1. [l ynopsaoueHus NpeACcTaBIEHUN O MEIKOCTH MaTEPUAoB; 2.
s knaccudukanuu qpoOuinok; 3. s pacueToB 3aTpart 3HEPTruu Ha
npobiieHue.

Yemy paBeH HOMEp KallpOHOBOTO cuta’?

OtBetnl: 1. Uucny orBepcTuit, mpuxoasimuxcs Ha 1cm vuth; 2. Yucny
oTBepcTUil Ha 1 10iM JIMHBI HUTH; 3. JITMHE CTOPOHBI KBAIPaTHBIX
OTBEPCTUM B MKM.

Ha xakoM siBJIeHHU OCHOBaHa paboTa MaaIu-MalInHbI?

Otsetnl: 1. Ha paznuuuu HanpaBieHu# yaapa no pa3HbiM 3epHaM; 2. Ha
pa3IMuuu yIioB OTPaKEHUS Pa3HbIX 3epeH OT OJHOM miockocTy; 3. Ha
pa3iuyuy HAMpaBJICHUM MO/1a4u 3€pEH B MAIIIUHY.

B kakoM Te4eHHH >KHJIKOCTH O TPYOOIPOBOAY PacxXoj U Iepernaj TaBICHHH
CBSI3aHBI JUHEHHO?

Otsertsl: 1. [lyaseitneBckom; 2. HetoTroHoBckoM; 3. TypOyneHTHOM.

3amanue Ne 4

1. SBnserca nu KpuUTepueM IMOA0OMS, XapaKTEPU3YIOLIUM pEXHUM TEUEHHUS
XKHJIKOCTH 1O TpyOe, OTHOILIEHUE €€ AUaMeTpa K BbICOT€ MUKPOHEPOBHOCTEH
Ha €€ BHYTPEHHEN TOBEPXHOCTU?

Otsetsrl: 1. [a; 2. Her.

2. Hoquy B BaJIKOBOI MCJIbBHUIC HCJIB3A IIPUMCHUTL BAJIKHM MAJIOro JUaMcCTpa
(20...50mm)?

Ortsertsl: 1. He ob6ecnieuntes xecTKOCTh Banka; 2. He obecieuntes
3aTAruBaHue 3epHa B pabouyto 30Hy; 3. He oOecrieunTcst paBHOMEPHOCTD
MEKBaJIKOBOTO 3a30pa 10 JUTMHE BaJKa.

3. Kakum 00pa3omM MOXHO yBEJIMYUTH CEBKOCTh HMEIOIIUXCSI IIEITKOBBIX CHT?

Otsertsl: 1. [IepecTtaButh cuta B pacceBe, yBETUUUB pa3Mephbl OTBEPCTUH Ha
Kax10¥ no3unuu; 2. [IokpeITh cHUTa JTaKoM, HE H3MEHSSI pa3MEPOB OTBEPCTUI
Ha KaXXJI0M TO3UIIMU pacceBa; 3. YBEIUUNUTh aMILTUTY 16 BUOpAIIHil.

4. I[J'IH 4ero NpUMCHAIOT CBA3YIOIIUC MaTCpHaJIbI IIPU IITaMIIOBaHHUH ?

Orsetnl: 1. I[J'IH PA3KMIKCHUA MATCPHUAIIOB W JIYyUIICTO 3aIllOJIHCHUSA q)OpM
MaTpul U 1MyaHCOHOB; 2. Z[J'ISI O6p&30BaHI/I$I MCIKMOJICKYJIAPHBIX CBsA3€H Ha
T'paHULIaX CAABJIMBACMBIX YACTHIL; 3. I[J'I}I O6pa3OBaHI/I5{ aJIT€3MOHHBIX CBS3EH
YaCTHII.

5. Kakoil ¢u3nueckuil Npu3HaK CIy>KUT OCHOBOHM AJIs CY)KJIEHUS O HAJIUYUHM U
BEJIMYMHE MECTHBIX MOTEPh JaBIeHUS B TpyOorpoBoae?

Otgetsl: 1. U3MeHeHNe NONIEPEYHOro ceueHus Toka; 2. VIckpuBlieHHe JIMHUI
Toka TeueHus; 3. Hamuuume 3amopHOW apmaTypbl W JIpYTUX YCTPOHCTB Ha
TpyOompoBo/e.

3amganue Ne 5

1. Tlouemy He penalT W HE CTaHIAPTU3UPYIOT MAIIMHBI W amNmaparsl,
YAOBJICTBOPSIIOIIME BCEM IMOKA3aTeIsIM ONTHMHU3AIMA U BCEM BO3MOXKHBIM
TpeOOBaHUSAM K HUM?



1.

2.

3.

4.

Otsetsl: 1. [loTOMy, 4yTO Tako# anmapaT CIUIIKOM Joporoi; 2. Iloromy, uTo
YIOBIIETBOPUTH BCEM TPeOOBaHUSIM HEBO3MOXKHO; 3. [ToTOMy, 4TO anmapatsl
pa3BUBAIOTCS OBICTPEE, YEM YCIIEBAIOT COCTABIISATH CIIPABOYHUKH.

Uewm oTnmyaeTcs pyOsuil yaap OT CKOJIb3SIIEero?

Otsetsl: 1. Hanmnunem HenoaBmxHOM neku; 2. [Ipumensemoint hopmoii
JIe3BHS HOKA; 3. HammuneM TaHreHIIMaIbHOM COCTaBIISIONICH IBMKCHUS
HOXa.

Urto Ha3bIBaOT MPOLIECCOM acupanuu?

Otsertsl: 1. O6ecnbuuBanue; 2. [[HeBMOTpaHCHOPTUPOBAHUE CHITYUUX
npoayKToB; 3. [ITHeBMaTHyecKkoe pa3aesieHue IPOaYyKTOB.

Kakoii  TeXHOJOTMYECKHH TPUEM  HUCHOJB3YeTCsl IS yCTPaHEHUS
HEOJIaroNPUSATHOTO BIUSHUS pellaKkcanuu Ha Gopmy u3aenuii?

OtBeTthl: 1. YMeHblIEHNE BpEMEHH pelaKcallii HarpeBaHUEM; 2.
[TpuknaapiBanue OONBIIETO YCUIIHS, YeM TpeOyeTcs Ui 1epOpMUPOBAHUS
Ha 33JJaHHYIO BEJIMUYKHY; 3. Beliepikka Matepraiia B MaTpuULE IITaMIIa O]
JIABJICHUEM.

[Tox nmeficTBMEM 4Yero MPOMCXOJUT CMATHE TPYOOIPOBOAOB MpU O0OpaTHOM
ruapoynape?

Otgerst: 1. [lox neiictBuem Bakyyma 3a (GpOHTOM YAapHOU BOJHBL; 2.
BcenenctBue ynpyroro BoccranoBieHus (popmbl TpyOOmpoBoaa mocie
OKOHYAHMS JICHCTBUS MOBBIIICHHOTO JaBjeHUs BO (hpoHTE BOJHEI; 3. [1o
OJIHY U3 CTOPOH 3aCJIOHKU WJIM THAPABINYECKOTO COMPOTUBIECHUS CTOIO
KHUJKOCTU «yOeraeT» oT HUX, co37aBasi BakyyM. B aToM cityyae BO3MOKHO
CMSTHE TPYOONPOBO/Ia BHEIIHUM JABICHHUEM.

3aganue Ne 6

[Toyemy mpu QuIBTPOBaHUM HA TOJYMPOHUIIAEMONH MEMOpaHe HEOOXOIUMBI
BBICOKHUE JaBJeHUs?

OtBetsl: 1. kpome OOBIYHOIO mepenajga AaBlieHUH Ha QuIbTpe 31€ch
TpeOyeTcsl MpeojoJIeHue OCMOTHYecKOoro pgamieHus. 2. Iloromy dro
oTBepcTusi MeMOpaHbl o4eHb Majibl. 3. IToromy 4TO OT(HUIBTPOBHIBAIOTCS
YaCcTHUILIbI U3 OJHOPOJIHOM Cpeibl, CTpeMsIIIecs BEpHYThCS OOpaTHO B HEe.

Kakoii TemoHocurens HauOosiee BBIFOJHO BBIOPATh Ul  IJIABJICHUS
IJ1a3ypOBOYHOM Macchl (TeMnepatypa miaasiaeHus 60°C)?

Otsetsl: 1. Boxmgnon map. 2. I'opsuyro Boxy. 3. IlpoaykTel cropaHus
MIPUPOJHOIO rasa B BO3JyXe€.

I[J'ISI YCTr0 YCTAHABJIMBAKOT CTYIICHYATHIC KOHI[CHC&TOPBI?

Otsetsl: 1. Iyt mOJTHOM KOHZIEHCAIMK BCeX Ta30B. 2. [yt momydeHus: 0osee
ropsiaeii Boabl. 3. J{ns momyyeHus 6osee riry00OKOro BakyyMma.

Kakoit mapamerp sBnsercs o0O0OOIIEHHOW MABIKYIIEH CHIION mpolecca
MIEPETOHKU?

OtBethl: 1. Temnepatypa rpetomero napa. 2. Konuenrpamus ¢iaermsl. 3.
Pa3HocTh (QakTuyeckoil M PpaBHOBECHOW KOHIEHTpALUMi IEepEeroHsIeMOro
MPOJYyKTA.



5. Kakoit mpoayKT sSIBASETCS JUCTHUILIATOM PEKTU(DUKAITMOHHON KOJIOHHBI?
Otsetol: 1. Criupt. 2. CuBymHbie Macia. 3. DGUpPHI U aabIACTUIbI.

6. IloueMy [ Hayana KpUCTAUIM3ALUMM HEAOCTATOYHO BBIBECTH IMapaMeTpbl
pacTBopa Ha KpUBYIO HacbIIICHUS?

Otgetsr: 1. [Toromy uto 00OOIIEHHAs ABIKYIIAs CUJa B ATUX YCIOBHUSX
paBHa Hy;r0. 2. IloToMy YTO B 3THX YCIOBHSX Majla BA3KOCTh yTdens. 3.
Bcenencrsue 3arpyaHenuii o6pazoBaHus 3apoAblilIel KpUCTAIIIOB.

3aganue Ne 7

1. Tlpm wu3MeHEHWUM Kakoro mapaMmerpa OOBIYHOEC WM  KJIACCUYECKOE
bunbTpOBaHWE  IJIABHO  MEPEXOJAUT B  yiabTpaduiabTpoBaHuWE  Ha
MOJTYITPOHUIIAeMON MeMOpaHe?

Otsetnl: 1. [lepenansr naBnenuii Ha GubTpe — MmemOpane. 2. Pazmepa nop
MeMOpaHsbl. 3. Pa3mepa BbIICTISIEMBIX YaCTHII.

2. Kakas TtexHomoruyeckass cxema TEIJIOOOMEHHHKA O00eCHeYuT MEHBIIYIO
ILIOMIAb TEII000MeHA?

OtBetsl: 1. Ilpsmorounas. 2. [IporuBorouHas. 3. C momepedyHbIM TOKOM
TEIJIOHOCUTENEH.

3. Kakoif anmapaT Ha3bIBalOT CKpyobepom?

Otsetbl: 1. Komonsl ¢ BomsiHbIMU Kackanamu. 2. KoiloHHY, B KOTOpYIO
BBOJISITCS CTPYHU KUAKOCTU. 3. HacaiouHyro KOJIOHHY.

4. Kakue mporecchl yBEITUYHUBAIOT KOHIEHTPAIMIO TIEPETOHSIEMOr0 MPOIYKTa B
KOJIOHHE?

OtBetnl: 1. bapOotax Ha Tapenkax. 2. McnapeHue KUIKOCTH Ha TapeKax.
3. McnapeHue u KOHAEHCAUs Ha TapelKax.

5. YeM xapakTepHU3yIOTCs 3Tallbl CYIIUIBLHOTO Mpoliecca?

Otgersl: 1. Tem, uTo OHU TPeOYIOT pa3IMYHON SHEPIHM (TEMIEpaTyphl) JUIs
paspsiBa CBsI3el MaTepuaia ¢ BOAOW. 2. Pa3nM4HON CKOPOCTBIO MPOTEKAHNUS.
3. HanpaBnieHueM BM)KEHUS BIary: BHYTPb U3JIEIHS UM HAPYKY.

6. Uem oTianuaercs 9KCTpaKug OT BKCTpaFI/IpOBaHI/IH?

OtBerpl: 1. ®Da30BBIM COCTOSIHUEM Cpe€Abl, U3 KOTOPOM W3BIEKAETCS
IIPOJYKT. 2. CnocoOoM KOHTaKTa 3KCTpareHTa ¢ MpoJyKTOM. 3.
®Da30BbIM COCTOSTHUEM IKCTPAreHTa

3aganue Ne &

1. Kakum o0pa3oM MOXKHO OXapakTepu30BaTh (P(PEKTUBHOCTH pa3JesieHHs] Ha
MOJIyTIPOHMIIAEMOI MeMOpaHe?

OtBetbl: 1. Konuenrpauueir ¢unprpara. 2. OCTaTOYHONH KOHIEHTpaLuei
pactBopa. 3. OTHOIIEHHEM KOHIIEHTpaluuil GUiIbTpaTa u pacTBoOpA.

2. Kakas mosjoctb KOXKyXOTpyOHOTO TEMIOOOMEHHHUKA JOJIKHA MCIOIb30BaTHCS
JUTSL YaCTUYHOM KOHJIEHCAIH 11apoB?



Otsetol: 1. KoxxyxotpyOnas. 2. Tpyonas. 3. JIro6as.
3. B yeM 3akiroyaeTcs SIBICHUE IICEBIO0KIDKEHU?

OtBetnl: 1. B pacmiaBinenun TBEpAbIX MPOAYKTOB. 2. B ypaBHOBemMBaHUMN
Beca CHIMMYYHMX YacTUIl JOOOBBIM COMPOTHBICHUEM TEUCHHUIO BO3AyXa uepe3
ux cioi. 3. B cMemuBaHuu ChIMy4nx MPOAYKTOB C XKHUIKOCTBIO.

4. Yto Takoe «BTOPUYHBIN Map»?

Otsetsl: 1. Ilap, BeIXOAsmMi W3 pekTU(DHUKATMOHHOW KoJIOHHBI. 2. Ilap,
o0Opasyromuiicsi Tpu MoJA0rpeBe O0apapl B HIDKHEHW dacTu KoyoHHBL. 3. Tlap,
o0Opa3yromuiics Ha KaxJI0i Tapenke.

5. Iloyemy npu CyLIKE YEpPEAYIOTCA BO3JICUCTBHS HA U3/I€JINE BHICOKOW U HU3KOU
Temneparyp?

OtBetnl: 1. [l mnpenoTBpallleHWs MOArOpaHusi MoBepXHocTH. 2. Jlist
BO3BpamieHuss Kk nepudepun wuznenus Buaru. 3. [ uHTeHCHMbUKaUUU
CYIIKH.

6. Kak OpTaHU3yCTCA HPOTUBOTOYHOC ABUKCHUEC SKCTPAIrCHTAa B HCpKOJ’IfITOan?

OtBertsl: 1. [lepuoanueckoil neperpy3koi CbIpbsi U3 OJHOIO MEPKOJIATOpPA B
npyroii. 2. IlepuoaumyeckuMm IEpenycKOM JKCTpareHTa U3  OJHOIO
IIEPKOJIATOPA B APYTOM. 3. HenpepbIBHBIM TEUEHUEM IKCTparecHTa
MEXKy IEPKOIATOPAMH, OPTaHU3yEMbIM HACOCAMU.

3aganue Ne 9

1. Kak Bimsier KOHIEHTpamus (QUIBTPYeMOro pacTBOpa Ha HEOOXOIMMBIHA
nepena;j AaBieHuil npu ynbTpadunstpanun’?

Otsetsl: 1. He Biuser. 2. HeoOXxoauMeblii niepenaja AaBICHUH BO3pacTaeT ¢
yYBEJIMYEHUEM KOHIICHTPAIIMH PAaCcTBOpPA BCJEICTBHUE OOIBIIETO OTIOXKEHHS
nuiama. 3. HeoOxoauMblii iepenaj] JaBjIeHH BO3pacTaeT ¢ yBEIMUECHUEM
KOHIICHTPAIIUU PACTBOPA BCIIEJCTBUE POCTA OCMOTHYECKOTO JaBICHUSI.

2. [Touemy BbINapHbIE anmnapaTsl paboTaloT, KaKk MpaBUIIo, 01 BaKyyMoM?

Otgetsl: 1. [ToToMy YTO BBIXOAALIMH M3 BBINAPHOTO amrnapara BTOPUYHBIN
nap KOHAEGHCUPYET, a IIpU 3TOM o0paszyeTcs BakyyM. 2. Bakyym cnenuaibHO
CO3/1aeTcs JUIsl YMEHBIIEHUS TEMIIEPATypbl KUIIEHHsI CTYILIEHHOTO MPOIYyKTa.
3. IloToMy 4TO HOJ BaKyyMOM yMEHBUIAeTCsi 00pa3oBaHUE OTJIOKEHUH Ha
BHYTpPEHHEH MOBEPXHOCTH IPEIOIINX TPYOOK.

3. Yro o3HauaeT TCPMHUH «a3€0TPOITHAA cMech»?

OtBetbl: 1. PaBeHCTBO MacCOBBIX KOHIIEHTpPAILUH >KUAKOH M MapoBoil a3z
CMecH >KMIKOCTell. 2. PaBeHCTBO TeMIiepaTyp KHIIEHUS COCTABIISIOIINX
OMHapHyI0 cMech XHJIKOCTeW. 3. HepaBeHCTBO mapIualbHBIX JaBJICHHUH
KOMITOHEHTOB CMECH B ITapOBOil dase.

4. Kakas U3 KOJIOHH PEKTU(PUKAMMOHHOTO KOMITJICKCA OYHINAET CIUPT OT 3(PHUpoB
U albIeTuI0B?

Otersl: 1. bpaxnas. 2. Pektudukannonnas. 3. DmnropanroHHasl.

5. Yro Takoe Tepmonuddy3us’?



OtBeThI: 1. Huddysus, MIPOTEKAIOIAs OJIHOBPEMEHHO c
TEIJIONPOBOJHOCTBIO. 2. IlepeHoc TemaOTHl MOTOKOM Biaru. 3.
Ileperexanue Biaaru Mo BO3AEHCTBUEM IPaJHEHTa TEMIIEPATYPBHI.

6. Jli1s1 4ero ciay»kaT OTCTOMHUKHU B armaparax 3KCTpaKkLIuu?

OtBetsl: 1. [yt pazieneHus SKCTpareHTa U U3BJICYEHHOr0 poaykTa. 2. s
YBEJIMYEHUS MOJIHOTHI U3BJIeUeHUs mpoaykTa. 3. [ns coxpanenus u coopa
9KCTpareHTa ¢ b0 IOCIEAYIOIIEr0 UCIIOIb30BAHUS.

3amanne Ne 10

1. Kakoii w3 Ha3BaHHBIX Jajee TMapaMeTPOB SBISACTCS O0OOOIIEHHOM
JNEHCTBYIOMIEH CHIION, MOOYXKIAomel TermiooOMeH B  KOXKYXOTPYOHOM
TerI1000MeHHUKe?

OtBersi: 1. Pa3HocTh TemmepaTyp TpEIOLIETO W HarpeBaeMoro
TEIUIOHOCUTEJCH. 2. Pa3HOCTh TemmepaTyp Iperoliero TerIOHOCHTEN
Ha BXOJIC U BBIXOJI€ TeI00OMeHHMKA. 3. Pa3HOCTh 3HTANBIUI IPErOIero u
HarpeBaeMoro TEeIJIOHOCUTEIICH.

2. Jlna 4Yero W3roTOBJIAIOT MHOTOKOPIIYCHBIE BBIIIAPHBIE YCTAHOBKH, €CIIU
KaueCTBEHHBIN IPOAYKT MOKHO MOJIYYUTh U B OTHOKOPITYCHOM?

OtBersi: 1. [Jnsg  oskoHomum  sHepruu. 2. g yBeJIWYEHUS
MIPOU3BOUTENBHOCTH. 3. UtoOBbl MMETh BO3MOXHOCTb OTOUpPATH
MIPOJIYKT Pa3HOM CTENEHU CTYIIEHUS.

3. Kakue mapameTpsl CBSI3bIBaCT TEMIIEpAaTypHas AuarpaMma OMHApHBIX cMeceit?

Otetsi: 1. Kounentpanuto xuakod ¢aspl U Temmeparypy. 2.
KonnenTpanuto mapoBoii ¢a3el U TemmepaTypy. 3. O0e KOHIEHTpaluu U
TeMIIepaTypy.

4. Kakoi MpoayKT SBJISETCS] TUCTUIISITOM SITFOPAIIMOHHON KOJIOHHBI?

Otersl: 1. Cnupt. 2. CuByuiHble Macia. 3. DQupsl ¥ aabIeTUIbl.

5. Yem otnuyaetcs agcopOuus ot abcopouuu?

OtBetsl: 1. AncopbuMs MNPOUCXOAUT HA IIOBEPXHOCTH copOeHTa. 2.
AncopOuust MpoUCXOAUT BO BceM oObeMe copOeHTta. 3. AGcopOius
MIPOUCXOJIUT Ha TIOBEPXHOCTH COPOEHTA.

6. Ilouemy ckopocTH MABHMKEHHUS MPOAYKTa B (pepMeHTepax OTrpaHUYHUBAIOT
MaJIOW BEJIMYHUHON?

Otsetsl: 1. [Ins yMeHbIIEHUS MOIMHOCTH NMPUBOAOB. 2. JUI yMEHbIIEHHUS
HeOJIaronpusTHOIO MEXaHMYeCKOTo Bo3AeicTBUs Ha ¢epMmeHThl. 3. Jlns
MPEAOTBPALLEHUS CETapUPOBAHUS ITPOYKTA.

Kpurepun oneHKkn NpakTHYeCKUX/CEeMUHAPCKUX padoT

CeMuHapckue 3aHATUS MPHU3BaHbl HAYYUTh CTYJIEHTa CaMOCTOSITENIBHO
paboTaTh € UCTOYHUKOM, aHAIM3UPYS €ro ¢ TO3UIHUH JOCTOBEPHOCTH H
MH(POPMATUBHOCTH.



Ilenpr0 ceMMHApOB Ui CTYAEHTOB, IPUCTYNAIOMMX K M3Yy4EHUIO Kypca,
SIBJISICTCL:

- Oonee riay0OKOE 3HAKOMCTBO C HEKOTOPHIMH Y3JIOBBIMH BOIIPOCAMHU
COOTBETCTBYIOILETO Pa3zea;

- O6peTeHI/IC HaBBIKOB HaquO-HCCHCHOBaTeHBCKOﬁ pa6OTBI Ha OCHOBC
aHaJIN3a TCKCTOB HCTOYHHUKOB U NPUMCHCHHUEC PA3JIMYHBIX METOA0B UCCIICIOBAaHUA

- BbIpa0OTKAa YMEHHS CaMOCTOSITEJIbHO M KPUTUYECKH MOAXOJUTHh K
U3y4aeMoMy MaTepuany;

- ¢opmupoBaHHI0 00me NpodhecCHOHATBHBIX H  NPO(ECCHOHATBHBIX
KOMIIETEHIIMH Kypca.

Kputepuu onenku:

4 Gamna — CTyAEHT, Xopollo pa3Oupaercs B 00CYXJaeMOM Marepuaie,
JEMOHCTPUPYET YMEHHE KPUTUYECKH aHaJW3UpPOBAaTh HCTOYHMKU W pa3IMYHbIC
TOYKH 3peHHs MO O0O0CyXJaeMoi mpoOieMe, MNPUXOJUT K CaMOCTOSTEIbHBIM
apryMEHTHPOBAHHBIM BBIBOJIaM W OTCTAWBAaeT CBOIO TOYKY 3peHHus, coOrojaer
HOPMBI JIMTEPATYpHOU peun, aKTUBHO y4acTBYET B paboTe IpyMIibl HA CEMUHApE.

3 Oamna — CTYIEHT, XOpOIIo pa3bupaercs B 00CYX JAaeMOM MaTepHuayie, HO
MOKCT KPUTHYCCKHU AHAJIMU3UPOBATD HMCTOYHUKHW M PA3JIMYHBIC TOYKHU 3PCHHUA 110
o0cyxnaeMoil mpoOieMe, MPUXOJUT K CaMOCTOSITEIbHBIM apryMEHTHPOBAHHBIM
BBIBOJIaM, aKTUBHO y4acTBYET B pa0OTE rPYIIIBI HA CEMHHAPE.

2 Oamna — CTYACHT, HCIIOJIHO BJIAACCT MATCpUAIIOM, IIPpHU HU3JIOKCHUU
(I)aKTI/ILIeCKOFO MaTepurajia JOIMyCKass OTACIbHBIC HECTOYHOCTH, 3HACT HCTOYHHKOBBIN
MaTcepral U pa3/IMdIHbIC TOYKH 3PCHUSA 110 O6CY)K,I[aeMOI7I HpO6J’ICM6, HO BO3HHUKAIOT
TPYAHOCTH C HX aHAJIM30M, YMCECT H3JIaraTb CO6CTB€HHYIO IIO3UIIMIO, HO HEC BCC
BbIBOAbBI HOCAT JIOKa3aTeIbHBIN XapakTep.

MaxkcuManbHOE KOJIMUYECTBO OaNIOB 3a paboTy Ha ceMuHape — 4 6aa.
TunoBble 3aJaHUA IS IPAKTHYECKHUX 3AHATHI
Tema 1. Ilpeamer, meJu 1 3a1a41 Kypca, 0CHOBHbIE OHSITHS.

Heap: u3ydyeHue 1eied M 3aad Kypca; OCHOBHBIX MOHSTUM, HUCIOJb3YyEMBIX MPU
U3y4YEHUHU Kypca.

1. TpebGoBaHus K 060PYI0BaHHIO.
2.OCHOBHBIE 3aKOHBI HAYKH O MPOIIeccax U armaparax.
3. Teopus noxoGus.

Tema 2. OcHOBBI THAPABJINKH.

Ieab: n3ydeHne OCHOB IMAPABIMKU: THAPOCTATUKY, TUAPOJAUHAMUKH, B T.4U.
PEXKUMOB IBUKCHUSA BA3ZKHX )KI/I)IKOCTGfI, HCTCUCHUA )KI/I)IKOCTCﬁ 4€pe3 OTBEPCTUA
Y HAacaJKH, MOTeph THAPOAMHAMMUYECKOTO HAopa MpH JABUKEHUU KUJKOCTH B
TpyOoIpoBoIE.

1. >KI/II[KOCTI/I KakK pa6oq1/Ie TCJIa TUAPABIINYCCKUX CUCTCM.

2. ludpepeHnmanbHble ypaBHEHHUSI PABHOBECHS KUIKOCTH.



3.PesxuMBI IBMKEHUS BASKUX KUIKOCTEM.

4. Pacxonomepnas auadparma. Tpyoka [Turo-Ilpanarns. CtpyitHsiiil Hacoc.
5.HMcreuenne KUAKOCTU Yepe3 OTBEPCTUS U HACAIKH.

6.I'unpaBnrueckoe CONPOTUBICHHUE B TPYOOIIPOBOIAX.

7.I'npaBinueckuid yaap.

Tema 3. Mexannueckue npoueccel. [Ipouecc uamesibueHus.

Heab: wn3yuyeHHE TEOPETHYECKUX OCHOB IIPOLECCOB  M3MENbYCHUS,
pactbUTUBaHMsl, HUIM(GOBAHUS;  O3HAKOMHTb  CTYACHTOB C  OCHOBHBIMH
KOHCTPYKLUSAMHU JIPOOMIBHBIX, PEXYIIMX MamuH, (OpPCYHOK, NUIM(OBATBHBIX
MAIIHH.

1.Bupl M3MeNnb4YCHHS PEOJTOTHIECKIX MATEPUAJIOB.
2.Crioco0sI 1pobrieHus. 3aTpaThl JHEPTUU Ha APOOJICHHE.

3.TpeboBanuss k napooOwmikam. Cxembl aApoOwinok. PacuerHoe 3amanwme:
onpe/ieJIeHUEe TPOU3BOAUTEILHOCTH MOJIOTKOBOM APOOHMIIKH.

4.Pe3anune. CxeMbI 30HBI pE3aHus MaTCpualia. Mamunsl 4 pE3aHusl.

5.PacnbinuBanue. Kunkoctasle, ra30)KHUJIKOCTHBIC dopcyHKH.
LlenTOOEXKHBIE paCTIBUINTEIH.

6.11Inu¢osanue.
Tema 4. O0padoTKa 1aBJIeHHEM.

Heab: u3yueHHe TEOPETHUECKUX OCHOB Ipoliecca 0O0paOOTKH [aBJICHHEM;
3HaKOMCTBO C OCHOBHBIMH KOHCTPYKIIUSIMU MAIIUH AJis 00paOOTKU MUIIEBBIX MACC
JTaBJICHUCM.

1. OcHoBHbIe BUJbI 00OpaOOTKH /1aBJICHUEM.

2. TlpeccoBanue. CBsi3pIBaHWE 4YacTHII B OoJiee KpYIHBIE 0OOpa30BaHUS.
OxarpiBanue. [lpaxupoBanue. ['panynupoBanue. bpukerupoBanue wu
TabJIeTHPOBAHHUE.

dopmoobpazoBanue. Harneranue. [IpokarsiBanue. OxpyrieHue.
Knaccudukanus mamms 1151 00pabOTKH MUIIEBBIX MACC JaBICHUEM.
OTXMMHBIE TPECCHI.

BpukeTnpoBImyKH, TaOIETHPYIOIINE MAIITHHEIL.

I'panynsaTopsl.

®opmMo0OpazyroLIe MPECCHI.

IIporecchl B MIHEKOBBIX (OPMOOOPA3YIOIIUX Mpeccax.

10 Monenu TeyeHusl MaTepraioB B KaHaIax IIHEKa.

Tema S. PazjesieHune CbIy4HuX Cpe.

©WooN O~ W

Heab: wu3yyeHHE TEOPETHUECKUX OCHOB pAa3JeNIeHUs ChIIYyYUX Cpen;
BUOpPALIMOHHOE, ITHEBMAaTHYECKOE, BUOpPOMTHEBMATHYECKOE, MarHuTHOE
cenapupoBaHHUE.

1.Knaccudukarus METOI0B pa3/IejIeHUs CHIMTyYUuX CPe/.
2.BubpanmonHoe cemnapupoBanue Ha cutTax. CurtoBod aHamm3. Cxembl
NBIKEHUs 4dacTull Ha cute. CamocopTtupoBanue vacTuil. OnTUMU3AIMS



ycnoBuil mpoceuBanus. OnpeneneHre AUCIEPCHOCTH YaCTHUI[ CUTOBBIM
aHaJIN30M.

3.BubpannonHoe cemapupoBaHWE HA  IUIOCKOW  STYCHCTOM  JEKeE.
BubpoynapHoe cenapupoBaHue.

4.IlueBmatuueckoe  cemapupoBaHue  IByX(asHeIX cped; - B
IICEBJI00KMKEHHOM CJIOE.

5.BubpornHeBMaTnyeckoe cenapupoBaHUe.

6.MaruutHoe cenapupoBanue. CenapaTopbl ¢ IOCTOSHHBIMH MarHUTaMHU.
Cermnaparopbl ¢ aBTOMaTH4YE€CKHM BHIHOCOM BBIJICJICHHBIX YACTHII.

Tema 6. [lepememinBanme ;KMAKUX U CHIIYYUX CpPe/l.

He.m;: HN3YUCHUEC TCOPECTUUCCKHUX OCHOB IIponecca IECPEMCIIMBAHUA; CXEM

CMCCHUT

5

eJiel JKHUJIKHUX, CHITYYUX U MJIACTUYECKUX Macc.
1.ITpouecc nepeMenIuBaHus )KUIKUX U CHITYYUX CMECEH.

2.CxeMBl cMecUuTelel SKAIKAX KOMIIOHEHTOB. Mexanndeckue,
IMHEBMaTHYECKHE, ITOTOYHBIE MEIIAIKH.

3.CmecuTeny ChIMYYUX MPOAYKTOB M IUIACTMYECKHX Macc. JlomacTHsie,
LIHEKOBBIE, YTAPHbIE CMECUTEIIH.

4.I"'omorenm3anus. [[poGiaeHue 4acTHI] KUIKOCTH B KOJIJIOMTHON MEJIbHUIIC.
. JIpoccenupoBanue XUJIKOW Cpelibl B 3a30pax KjianmaHoB. KaBuTarmoHHbBIC

SABJICHUA B ) KUJAKOCTH. I[BI/I)KGHI/IG YJIbTPA3BYKOBLIX BOJIH B )KHI{KOﬁ cpeac.

Tema 7. Oca:xxaeHnune.

Leab: u3yueHHEe TEOPETHUYECKUX OCHOB IPOILECCa OCAKICHHUS B TIOJIC
IPaBUTAIIMOHHBIX, IIEHTPOOEKHBIX CHII; JJIEKTPOOCAXKICHUE, CXEM OTCTOWHUKOB,
neHTpudyT, cCenapaTopos, UKIOHOB.

1. TeopeTrueckne OCHOBBI IIPOLIECCA OCAXKICHUS B TI0JIE CUJIBI TSXKECTH.
2. CxeMbl OTCTOMHUKOB HEPUOJUYECKOT0, IMOIYHENPEPHIBHOTO,
HEIPEPBIBHOTO JIEUCTBUS.
3. TeopeTnueckue OCHOBBI OCaXKACHUS B MOJE ACHCTBUS LIEHTPOOEKHBIX
CHJL.
4. Cxembl HEHTPUPYT MEPHOAMUYECKOTO, HETPEPHIBHOTO AeicTBHs. Cxema
Tapenap4yaToro cenaparopa. Cxembl a3poLUKIOHA, THAPOLUKIIOHA.
5. DnekTpoocaxaeHue. DIEKTPOPHUIBTP.

Tema 8. IIpouecc punbTpoBaHUS.

Iean: n3yueHne TEOPETHYECKUX OCHOB TIporiecca (GMIBTPOBAHNS; IUIAMOBOE
¥ 3aKyIOpOYHOe (PHUIBTPOBAHKE; KiIaCCU(UKAIMS (PHIBTPOBATBHBIX AlIIapaTOB.

1.
2.

o oA

Oco0EeHHOCTH 3aKyMOPOYHOTO (PHIIBTPOBAHUS.

OcHoBHbIE 3aKOHOMEPHOCTH (bWIBTPOBAHMSL. Koapduunent
conpotuBnienus ¢unbTpa. llepeman nmaBnenunit Ha ¢uiabTpe. Pacuer
KOJIMYECTBA OCAKa.

CxeMbl (QUIBTPOB TEPHOIUYECKOTO AeHCTBUA. [lecounsrii uibTp.
OunbTpauMOHHBIN YaH. PuiabTp-npecc.

[IInamoBoe punbTpoBaHHE.

CxeMmbl pUIBTPOB HEMPEPHIBHOTO ACHCTBUS.

CxeMbl anmaparoB AJ1s HEHTPOOEKHOTo (PUILTPOBAHUS — LIEHTPUQYT.

Tema 9. Pa3nesieHne NpoayKTOB HA MOJYIPOHULIAEMBIX MeMOpaHaXx.

eab: n3ydeHne TEOPETUIECCKUX OCHOB TPOIIECCa MEMOPAHHOTO Pa3Ie/ICHHS;
METOJIOB CO3IaHMsI ITOJYIPOHUIIAEMBIX MEMOPAaH; CXEM aIllapaToB pa3aeeHuUs.



1. Teopernueckue OCHOBBI Mpoliecca pa3AeieHus MNPOAYKTOB Ha
MOJTYITPOHUIIAEMBIX MeMOpaHax. OOpatHblif ocMoc. Y IbTpaduiabTparus.
2. Metonapl co3maHuWs TOJYNpOHUIIAeMbIX MeMOpaH. OOpazoBaHue
MOJTUMEPOB U3 MOHOMEPOB B IIPOIIECcCe MOTMKOHCHCAIIMH HA TTOJIOKKE C
o0pa3oBaHMEM HAJMOJIEKYISIPHBIX CTPYKTyp. Mertoa mnosydeHus
MeMOpaH W3 KOHIEHTPHPOBAHHBIX PAacTBOPOB MOJUMEpPOB. MeToa
TEMIIEPaTypHOTro CTYJHEOOpa30BaHHUS.

3. CxeMbl ammaparoB pas[elieHUs] Ha MOJYIPOHUIAeMbIX MeMOpaHax.
AnnapaTsl ¢ IUIOCKUMM, C TpyO4yaTbIMM MEMOpaHHBIMHM 3JIEMEHTaMH,
anmnaparsl ¢ MeMOpaHaMH PYJIOHHOTO THIIA, anmnapaTbl ¢ MeMOpaHaMu B
BHUJIE MOJIBIX BOJIOKOH.

Tema 10: IIpocTbie U ¢JI0KHBIE TENJIOBbIE MPOLECCHI.
Heab: u3ydyeHue TEOPETUYECKUX OCHOB TMPOCTBIX U CIOKHBIX TEIIOBBIX
IIPOLIECCOB.

1. TennonpoBoHOCT, KOHBEKLUS, TEIUNIOBOE U3TyUYEHHE.

2. TemooOMeH, Terionepeaaya.

3. Ynpasnenue termioBoro 6ananca. Koagpunuenr tennonepenauu.
4. Tepmuueckoe conporusienue. Kpurepuii reruioornaun bH1O.

5. Cpennue TemMreparypsl B pacyeTax TeIIooOMeHa.

Tema 11. Pacuernl K03(ppUIIHEHTOB TENI00TAAYM.
Ilenb:  o3HaKOMJIEHME  CTYAEHTOB C  METOJUKAMU  OIPEACICHUS
KOA((UITMEHTOB TEIUIOOTIAYH, TETUIONEPEIAdH.

1.Metonuka omnpeneneHuss KOIQQPUIMEHTOB TEIUIOOTAAUU  IMYyTEM
HCIIOJIb30BAHUS TEOPUH TTOJJO0HSI.

2.MccnenoBanue TEIIOOTAAYMd MEXAY MOTOKOM KUIKOCTH M CTEHKAMHU
TPYOBL.

3.UccnenoBanue TEMI00TAAYN IPU €CTECTBEHHON KOHBEKIIUU.

4.CxeMbl YCTaHOBKH JUIsI UCCIICIOBAHMSI TEIUIONIEPEIaYd TIPH BHITICKAHUH
W3JETUN.

5.0mnpenenenne o0IIero cpeHero K03 UIMEeHTa TeTII00T a4 .
6.0mpenenenue cpeaHero ko duiireHTa TemaI00TAaYd H3TYICHUEM.
7.0npeneneHue CpeIHero KOHBEKTUBHOTO KOA(G(UIIMEHTA TETIIO0TIauH.

Tema 12. Tenns1000MeHHUKH.
I_[e.m): I/I3y'-IeHI/I€ HpI/IHHI/IHI/IaJ'II)HI)IX CXEM TCHJ’IOO6MCHHI/IKOB U MCETOOOB
pacueTa TermI000MEHHUKOB.

1.Knaccudukarus TermiooOMeHHUKOB.

2. TunuuHble CXeMbl TEIII0O0OOMEHHHUKOB: MOJIHOTO BBITECHEHHS, ITOJIHOTO
CMEILIEHUs, TPOMEXKYTOYHOT'O THIIA.

3. TpeboBaHus K TEIUIOOOMEHHBIM anapaTaM.

4.Cioco0bl OBBIIIEHNSI THTEHCUBHOCTHU TETNIOOOMEHA.

5.IIpoeKTHBI pacyeT: TEIIOBOM pacyeT, KOHCTPYKTHUBHBIM pacyer,
TUAPABINYECKUI pacyer.

6.IloBepouHbIil pacyer.

Tema 13. IIponecchl BINApUBAHUS M KOHACHCALIUH.
Henb: wu3ydeHHE TEOPETUYECKUX OCHOB IIPOLIECCOB BBHINIAPUBAHUA U
KOH/ICHCAllUX; CXEM BBIIIAPHBIX alllapaToB M KOHJIEHCATOPOB.

1.Mertonpb! BeinapuBanus. VI3MeHeHHE CBOICTB pacTBOPA IPU CIYIIECHHUH.
2.O1THOKOPITyCHbIE BAaKyyMHBIE BbIITAPHBIE YCTAHOBKHU.



3.MHOroKOpIIyCHBIE BAKYYMHBIC BBIITAPHBIEC YCTAHOBKHU.
4.Y cTpoiicTBO BBINIAPHBIX aANIapaToB.

5.I1osHas u osie3Hast pa3HOCTh TEMIIEPATYP.

6.TennoBoil pacyeT 0THOKOPITYCHON BBIIIAPHOM YCTaHOBKH.
7.0co0eHHOCTH TeIIoNepejaut B BHIIAPHBIX YCTAHOBKAX.
8.Knaccugukarus KOHIEHCATOPOB.

9.KoHpeHcanyst B IOBEPXHOCTHBIX KOHACHCATOPAX.
10.Konnencanusi B KOHTaKTHBIX KOH/ICHCATOPaX.

Tema 14. Kinaccngukanusi MaccooOMEeHHBIX MpoueccoB. MexaHu3M

Macconepenayu. MaccooOMeHHbIe anmapaThl.

Ieanb: n3ydyeHHEe TEOPETUUECKUX OCHOB MAacCOOOMEHHBIX IPOIIECCOB; CXEM
MacCOOOMEHHBIX amIaparoB.

1.
2.

No o hkow

Knaccudukanns MaccooOMEHHBIX MTPOIIECCOB.

Pacuerst MaccooOMeHHBIX ammapatoB. PaBHoBecue (a3. YpaBHeHHS
MarepuaibHOrO OanaHca. YpaBHeHue pabodeit nuaun. Kosddurument
MaccoOTAauH.

UYucno equHull nepeHoca. BeicoTa eMHUIBI TepeHoca.

Mexanm3m macconepenaun. CriocoObl opraHu3aiuy KOHTakTa ¢as.
MaccooOMeHHbIE anmnapaThl C INIEHOYHBIM TEYCHHUEM.

MaccooOMeHHbIE anmapartsl ¢ 6apOooTakeM.

Tapenku pexTUdUKAIMOHHBIX ammapaToB. Hacaaku  HacaJo4HBIX
arnmaparos.

Tema 15. Ileperonka. Pexkrudgukanus. bparopekrupukanmnontbie yCTAHOBKH.

AHaan3 padoTbl KOJOHH.

Leab: w3ydueHHEe TEOPETHUECKUX OCHOB IMpOIEcca MPOCTOH U CIIOKHOM
NIEPErOHKH; CXEeM OparopeKTH(UKAIMOHHBIX YCTaHOBOK; MPOBEICHUE aHAIIN3a
paboTHI KOJIOHH.

NoakrowdhE

OCHOBHBIE 3aKOHOMEPHOCTH TEPETOHKH.

Juarpamma teMiiepatyp U TEIUIOBas Auarpamma.

MeTopl IEPETOHKH.

CxeMbl U KOHCTPYKIIUU OparopeKTU(PUKANOHHBIX YCTaHOBOK.
Ananu3 paboTbl OpaXKHON KOJOHHHBI.

AHanu3 paboThl SMIOPALMOHHON KOJIOHHBI.

AHanu3 paboThl peKTU(PUKAIIMOHHOMN KOJIOHHBI.

Tema 16. Pacuer pekTH(PprKALHOHHON KOJOHHBI.

Leab: oO3HaKOMJIEHHME  CTYICHTOB C  YCTPOHCTBOM M  paboToii
peKTH(PUKALIMOHHOM KOJIOHHBI, METOIUKON pacuera Tapeap4aTon
peKTU(UKAIIMOHHONW KOJIOHHBI.

RS\
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[TpuHIMnMaTbHAsE CXeMa Tapenb4aTol peKTH(PUKAIMOHHON KOJTOHHBI.
[IpuHnun padboThl peKTUPUKALNOHHON KOJIOHHBI.
CocraBieHne MaTepHaibHOTo 0anaHca KOJOHHBI.

OnpeueneHI/Ie pacxoaoB OUCTUILIATA, KY6OB01" O OcCTaTka, (I)JICFMOBOTO
qucia, rperouiero mnapa, OXJIaXKJAI0IIE BOOBI.

VYpaBHeHUs pabounX JIMHUA BEpXHEH U HUKHEH 9aCTU KOJIOHHBI.
Ornpezenenne cpegHUX KOHIIEHTPALMM KUIKOCTU U TIapa.

Omnpenenenue cpeAHUX TEMIIEPATYP, MOJIBHOM MacChl U IJIOTHOCTHU Hapa.
Onpenenenne 00bEMHOr0 pacxoja rnapa, MpoxXoJIsIIero yepe3 KOJIOHHY.
Omnpenenenue quaMerpa KOJIOHHBI.



10.0Onpenenenue ckopocty napa.
11.Tunpasnuyeckuii pacuer Tapenox.

12.0HpeH€H€HI/I€ qucia TapCiIOK U BbICOTHI KOJIOHHBI.

Tema 17. Cymika nuuieBbIX NPOAYKTOB. [IHHAMMKA U KMHETHKA CYIIKH.

CymmibHoe 00opy1oBaHue.

I.Ie.m;: O3HAaKOMJICHUE C TCOPETUYCCKUMH OCHOBaMM IIpoHecca CYIIKH
MUIICBBIX MIPOAYKTOB; C L[HHaMHKOfI 1 KMHETUKOM CYLIKH; CXEMaMHU CYIIHJIOK.

ocouhkwnE

CBoiicTBa BJIaXXHOTO BO3/yXa.

@DOpMBI CBA3M BJIArM C MaTEPUATIOM.

Kuneruka cymxku. BaaronpoBoasocts. TepMOBIaronpoBOHOCTb.
Pacuer npouiecca cymku. MaTepuaibHblid U TETUIOBOW OaJaHCHI.
CriocoOblI cylIKH, pealu3yeMble B CYLIMIIKAX.

CymmibHoe 000py10BaHuE.

Tema 18.Copounonnsie npoueccol. [Iponeccbl KpUCTAJUIN3ALNU H

pacTBOpeHHUs.

Leab: un3ydyeHHE TEOPETUUYECKUX OCHOB COPOLIMOHHBIX IPOLIECCOB;
IPOLIECCOB KPUCTAJUIM3ALMU U PACTBOPEHMS; CXEM allaparoB JUIl HPOBEAECHUS
COpPOLIMOHHBIX MPOLIECCOB, IIPOLIECCOB KPUCTATUIN3ALUN U PACTBOPEHMUS.

. Kimaccugukarus copOIIMOHHBIX TPOIIECCOB.

. Teopernaeckne OCHOBBI aOCOPOITUH.

. Kitaccudukanus abcopoepos.

. Teopernueckne 0CHOBBI afcOpOIH. AJICOPOCHTHI.

. Kimtaccudukanus agcopoepos.

. MonooOMeHnHast amicopOnus.

. TeopeTnueckue OCHOBBI KPUCTAJUIM3ALIUU, PACTBOPEHUS.
. Ilepecsliienre pacTBOPOB.

. YrpaBiieHue MpoueccoM KpUCTALIH3aIHH.

10. Anmapartsl Ut KpUCTATU3AIUH.

O 0 IO DN W~

Tema 19. DxkcTparupoBanmne. IKCTPAKIUA.

Heab: wu3yyeHue TEOPETHUUECKUX OCHOB IIpolecca SKCTparupoBaHUs,
YKUJIKOCTHOM DKCTPAKIIUU; CXEM IKCTPAKTOPOB.

NoukrwnhdE

TeopeTnyeckre OCHOBBI.

Juddy3noHHbIM epeHoc Macchl B TBEPI0H MIIACTHHE.
VYrpasneHue nmpoueccoM dKCTParupoOBaHMUS.

O6opynoBaHue JUIsl SKCTparupoBaHMUsL.

OKCTpaklys B CUCTEMAX KHUAKOCTb-KUIKOCTb.

TpoitHble AMarpaMMbl COCTaBa TPEXKOMIIOHEHTHBIX PacTBOPOB.
MeTo1bl SKCTPAKIIHH.

TecrupoBanue. Kpurepun popMupoBaHUs OLIEHOK U OATOTOBKA K
TECTUPOBAHUIO



PyOexxHble aTTecTallMd MPOBOIATCA 2 paza B CEMECTp Ha MOIYJIbHBIX
HCACIKX TI0 pPAaCHMCaHHIO, YCTAHABJIMBACMOMY JCKAHATOM. Ouu MMpOBOAATCS B
(dhopme TecToB ¢ yueToM 00beMa U3yUYeHHOT'0 MaTepuraa 1mo Kypcy.

OueHka MOJlyJIBHOM aTTeCTallud HOCUT KOMILJIEKCHBIN XapaKTep U YUUTHIBAET
JOCTUKEHHS CTY/IeHTa [0 OCHOBHBIM KOMIIOHEHTaM yueOHOro Mpoliecca 3a TeKyIIun
nepuoj. HabpanHoe Ha MOMEHT aTTeCcTalluu CTYACHTOM 00Illee KOJIMYECTBO OallJIOB
BBICTABJISIETCA B BEJIOMOCTb B YCTAaHOBJIEHHBIE J€KaHATOM CpokH. OueHuBaHME
CTyJECHTa IMPOBOJAUTCS IPENOAABATEIIEM HE3aBUCUMO OT HAJIMYMA WM OTCYTCTBUSA
CTyJleHTa (110 YBKUTEIbHON WIM HEYBAKUTEIBLHON MPUUNHE) HA 3aHATHUH.

ITogroroBka K TeCcTHpOBaHMIO TpeOyeT Oosiee TINATEIBHOTO HU3YYECHUS
MaTepHaia 1o TemMe Win OJOKy TeM, aKIEHTUPOBAaHUS BHUMAHUs Ha ONPE/ICICHUSX,
TEPMHUHAX, COAECPKAHUM MOHATUH, XapaKTEPUCTUKAX IPOLECCOB U aIlllapaToB IPU
IIPOU3BO/ICTBE NMPOYKTOB MUTAHMSL.

Kak npaBuio, npu MoAroToBKe K TECTHUPOBAHUIO HCIOJIb3YETCSI OCHOBHOM
y4eOHUK, pEeKOMEHI0OBaHHBIA B pabouell mporpamme, a TakkKe KOHCIEKTbI JEKIHUNA U
Hay4YHOU JIUTEpaTyphl, COCTABICHHbIE B XOJ€ U3yUEHHS BCETO Kypca.

Pe3y.]II)TaT CaMOCTOSTCIbHON IMOATOTOBKH OLICHUBACTCA HCIIOCPCACTBCHHO BO
BpCMA IPOBCACHUA TCCTUPOBAHUA.

Bpewms TectupoBaHust cocTaBiseT 25 MUHYT.
KomngectBo Bonpocos — 25.

3a Kax bl BepHBI oTBEeT — 1 Oas.
MakcumanbHOE KOJU4YeCTBO 0alioB — 25.

Ilepeyenn BOnpocoB K nepBoil py0e:kHOM KOHTPOJILHOM padore 1o
AUCHMILIHHE

«HpOlICCCbI 1 anmnmaparbl IMIIEBLIX ITPOU3BOACTB»

Knaccugukarus nporeccoB NUIIEBBIX MPOU3BOCTB.
Kakwue nporeccbl OTHOCAT K TUAPABINYECKUM?
Kakwue npoueccbl OTHOCAT K MEXaHUUECKUM?
Kakwue npoueccbl OTHOCAT K THAPOMEXaHUYECKUM?
Kakue nporieccsl OTHOCAT K TEIJIOBBIM U MaCCOOOMEHHBIM?
Kakwue npoueccbl OTHOCAT K IEPUOIUUYECKUM, K HEITPEPbIBHBIM?
Knaccugukarus o60pynoBaHus.
TpeboBanus kK 000py10BAHUIO.
IIpuBenuTe OCHOBHBIE 3aKOHBI HAYKH O IIPOLIECCAX U amlmaparax.
. DHepreTuyeckuii OanaHc.
. MarepuanbHblil OanaHc.
. [Ipunnun Jlellatense.
. IlpaBuno ¢a3 I'ndoca.
. DEeHOMEHOJIOTUYECKUH METO/T UCCIIEIOBAHMS MTPOLECCOB U alnapaToB.
. DKCIIEpUMEHTAJIBHBIN METO/1 NCCIIEI0BaHUS MPOLIECCOB U alllapaToB.
. AHQIUTUYECKUI METOJ UCCIEAOBAHMS TPOLIECCOB U anmnapaTos.
. Teopust mogo6ust. Teopemsl mogo0usl.
. CucreMHBII METO]T UCCIIEIOBAHUS ITPOLIECCOB U aIlapaToB.
. Kunkoctu kak pabouue Tesna rupaBIMueCcKUX CUCTEM.

CoNoOARWNE
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20. OcHOBHOE YpaBHEHHE TUAPOCTATHUKH.

21. Pe:xuMBbl TEUCHHUS BSI3KUX KHUIKOCTEH.

22. Kpurepuii Peiinonbca.

23. UcTeuenne )XUIKOCTH Yepe3 OTBEPCTHS U HACAIKU.

24. PactipefienieHUE CKOPOCTEH B MOTOKE IPH JIAMUHAPHOM JBU)KCHUU B

IWIMHAPHUYECKOH TpyOe.

25. I'upaBIuvecKoe CONMPOTUBICHUE B TPYOOIIPOBOAAX.

26. I'mapaBnudeckuii yaap.

27. PacxonomepHas auadparma.

28. TpyOka ITuro-IIpanars.

29. Uto Takoe u3MenpueHue?

30. Buabl u3MenbueHus peoJornueckiux MaTepuaos.

31. KpuBbie pacTsHKeHUS M CKATUSL PEOJIOTHIECKOT0 MaTepraia.

32. OcoOCHHOCTH TEPMOMEXAaHUYECKON KPUBOW JedhopMaIii PEeOJOTHUECKUX

MaTepHaloB.

33. Urto Takoe apodiieHue?

34. CriocoOsI qpobIeHusl.

35. 3arparsl SHepruu Ha APOOJICHHE.

36. TpebGoBaHus K IPOOHIIKAM.

37. Cxembl ApOOHIIOK.

38. Banb1ioBBIE JPOOMITKH.

39. M3MenbunTenu ynapHOro TUIMA.

40. Yto Takoe pezanue?

41. Knaccuduxamus yCTpONUCTB A7 pe3aHHUsL.

42. Cxema 30HBI pe3aHUsl MaTepHaa.

43. Yto Takoe pacnblIuBaHue?

44, OnumuTe yCTPOUCTBO U pabOTY KUIKOCTHBIX (POPCYHOK.

45. OnuiuTe yCTpORCTBO U paboTy MHEBMATHUYECKUX (DOPCYHOK.

46. OnummTe yCTPOUCTBO U pabOTy IIEHTPOOEIKHBIX PACTIBUTUTENEH.

47. Yro Takoe nundoBanue?

48. OcHOBHBIE BUJIBI 00PAOOTKH JIaBICHUEM.

49. Kak mpoucxouT MPEecCOBaHUE MaTepruaIoB?

50.Yto oOmiero B mporeccax npeccoBaHuss M (GopMooOpa3oBaHUS U B UEM
pa3auyuus MeXa1y HUMH?

51.Kakue (akTopbl BIUSIOT HA OT)KUM >KUJKOCTH U3 MAaT€pUAJIOB M KaKU€ Bam
W3BECTHBI CIOCOOBI BIUSHUS HA HUX?

52.014ero BO3HMKACT M KAaK YYWUTHIBACTCS IPH IITaMIOBAHUHM peNaKCaIHs
HaMpsKeHUH B MTUIIEBBIX MaTepuanax?

53.Knaccudukanus MamvH i1 00paboTKU MUIIEBBIX MacC JaBICHUEM.

54.0nummre paboTy NOPIIHEBOIO OTKUMHOTO Ipecca.

55.0numute paboTy MIHEKOBOTO OTKUMHOTO TIpecca.

56.0numure paboTy HarHeTarMKX (HOPMOOOPA3YIOIINX MPECCOB.

57.0numute paboTy SKCTpyAepa.

58.0mnummre siBIEHUE TEIUIOBOTO IIOKA B IITHEKOBOM IIpecce.

59.0numuTe nporecchl B IIHEKOBBIX (OpMOOOPA3YIONIUX Mpeccax.

60.0nummre MOAETH TeYEeHHUs BI3KOI0 MaTepuaa B IIHEKe.

61.Knaccudukamms crmoco60B pa3aeneHus ChITydnux CPe/l.

62.Kak opranu3ytot BUOpaIlMOHHOE CUTOBOE CEeNapupoBaHue?

63.UeM xapakTepHu3yeTcsi COCTaB Chlllydeid cmecu?

64.Kax opranu3syoT ruJpaBiIHuecKyto Kiaccudukanuo?

65.Kak opraHu3yroT MEXaHUYECKYIO CTEPHITU3ALNIO?

66.Kak opraHu3yroT MarHuTHOE cenapupoBanue?

67.Kax opranusyrot 31eKTpoduabTpoBaHuE?

68.Packpoiite noHsTue GhIoTaruu.



69.CuroBoii aHanus.

70.Curta, UCTIONb3yeMbIE B MUILEBOM MPOMBIIIIEHHOCTH. MOysb cHTa.

71.PexyMbl IBHKEHUS YaCTHIl HA CUTAaX.

72.CaMOCOPTHPOBAHUE YACTUI] 10 KPYITHOCTH.

73.CaMOCOpPTUPOBAHME YACTHIL 10 TIIOTHOCTH.

74.0nTMHU3a1Us YCIOBUM TPOCENBAHUS.

75.BubparnmonHoe cemapupoBaHue Ha TJIOCKOM STUEUCTOH JCKe.

76.BubpoynapHoe cenapupoBaHue.

77 ITHeBMaTHYECKOE cenmapupoBaHue ABYX(Pa3HBIX CPE/I.

78.11THeBMaTHUECKOE CeapupoBaHue B IICEBAO0KUKEHHOM CJIOE.

79.BubponHeBMaTHYECKOE CENAapUPOBaHUE.

80.MaruuTHO€E cenapupoBaHuUe.

81.Dusnueckuii MExaHU3M IepeMEIINBAHNsI UHIPEIUEHTOB CMECH.

82.KoadhpurmeHT HEOTHOPOTHOCTH CMECH.

83.Pu3nveckas CynHOCTb MOHATHUS «MacCIITad NepeMeIIuBaHMs.

84.biiok-cxema mporecca nepeMenmBaHmsl.

85.CxeMbl cMecUTENEH KUIKUX TTPOTYKTOB.

86.JIonacTHbIe MEIIAJIKY.

87.I1pomneniepHbie MEIIAIKH.

88.TypOuHHBIE MEIIATIKH.

89.IIneBMaTUueCKUE CMECUTEIH.

90.IloTouHBIE CMECUTENH.

91.M3noxuTe NopsAI0K pacueTa MOIITHOCTH CMECHUTEIIA.

92.CMecuTenu ChlIly4ux Macc.

93.CmecuTenu Mm1acTUYECKUX Macc.

94.CyuHoCcTh TOMOT€HHU3ALUU.

95.Ipo6IieHne YacTull )KUIKOCTH B KOJUIOUTHON MEJIbHHUIIE.

96./IpoccenrpoBaHue KUIKOM Cpeibl B 3a30pax KIaraHoB.

97.KaBuTanimoOHHBIE ABJIEHUS B )KUIKOCTH.

98.J1BueHue yIbTPa3ByKOBBIX BOJH B KHIKOU cpefe.
99.11u1eBble NPOYKTHI KaK CUCTEMBI.
100.Knaccudukariyst HeOJHOPOJHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO.
101.Knaccugukanust HEOTHOPOAHBIX CUCTEM IO pa3MepaM YacTHIL.
102.1Ipu3Haku, UCNONIB3yEMBIE I Pa3[EeIICHUs CUCTEM.
103.MatepuasibHble OaJIaHCHI TIPOIIECCOB Pa3/ICTICHUS.
104.®du3nueckas KapTUHA OCaXKIEHUS TBEPIBIX YACTULL B KHUIKOCTH.
105.PacueTHble 3aBUCUMOCTH 7S ONIPENIETICHUS] CKOPOCTH OCAXKIACHMUS.
106.Kak paboTaet OTCTONHHUK MEPUOAUYECKOTO NEHCTBUSA?
107.0nuuTe KOHCTPYKIMIO OTCTOMHHKA HENIPEPHIBHOTO JEHCTBUS.
108./I1s1 yero ocaxaeHHE B IOJE CHIIBI TSKECTH 3aMEHSIOT OCaKIEHUEM B II0JIE
LEHTPOOEIKHBIX CHJT?
109.9nexTpoocaxkaenue. [IpuHuumn gedcTBus 31eKTpoduIbTpa.
110.Kak ycrpoeHa ocagutenbHas HeHTpU(]yra HempepbIBHOTO JEHCTBUSA?
111./]ns1 wero ciry>xart cenaparopsi?
112.C xako# UeIbl0 YMEHBIIAIOT Pa3MePbl KaMep IIUKIOHOB?
113.11InamoBoO€ HIBTPOBAHHE.
114.3axynopoyHoe puIbTpOBaHUE.
115.0cHOBHBIE 3aKOHOMEPHOCTH (PUIBTPOBAHUSL.
116.Koadduruent conpoTtusiaeHus: GuibTpa.
117.TeopeTndeckre OCHOBBI 3aKyITOPOYHOTO (PUIBTPOBAHUSI.
118.Ilepenax naBnenuii Ha GUIBTPE.
119.0numuTe ycTpoHCcTBO U paboTy MECOUHOro (hUIbTpa.
120.0nummuTe yeTpoMCcTBO B paboTy JIGHTOYHOTO (GUIIBTP-TIpecca.



Ilepeyennb BOpocoB KO BTOPOii py0e:kHOI KOHTPOJIBbHOI padoTe mo
aucuuminne «IIpouecchl M annapaThbl NHIIEBbIX NPOU3BOACTBY

1.Yto Takoe «MeMOpaHHAast TEXHOJIOTUS»?

2.Kak BO3HMKAeT OCMOTHYECKOE J1aBIICHUE?

3.Kak o0OpasyeTcs nuiaM Ha MOBEPXHOCTHU MOIYIPOHHULIAEMBIX MeMOpaH?

4.Kaxk MO>XHO OYMCTUTh IOBEPXHOCTh MEMOpPAHBI OT L1amMa?

5.0numuTe MeToAbl TMOJYYEHHsT HMCKYCCTBEHHBIX —IOJYIIPOHHUIIAEMBIX
MeMOpaH.

6.0numuTe KOHCTPYKLIMIO W NPUHIMIT pabOThl MEeMOpaHHOTO ammapara ¢
IUIOCKUMHU MEMOpaHaMH.

7.0numuTe KOHCTPYKLIMIO W TPUHIMIT pabOThl MEeMOpaHHOTO ammapara ¢
PYJIOHHBIMU MEMOpaHaMH.

8.0mummTe KOHCTPYKIMIO W NPUHIUI paboOThl ammapata ¢ HOJIBIMU
MeMOpaHHBIMU BOJIOKHAMH.

9.ITpocThle U CII0KHBIE IPOIIECCHI TETIO0OMEHA.

10.0nummTe ABMXKYIIYIO CHITY IIpoliecca TEII00TIauu, TeIIonepeaayHn.

11.Pacuet cpenneil pa3HOCTH TEMIIEpaTyp TEIUIOHOCUTENEH.

12.Kak BBIYMCINTH TEIJIOBOM MOTOK?

13.B 4em CymHOCTh DJHEPreTHYecKoro OamaHca JIO00TO TEIIOBOTO
armapara?

14.Cnoco0b1 MHTEHCUBUKAIINH TETIIOOOMEHA.

15.1IpeumyiiecTBa BOASIHOTO Iapa Kak TEIUIOHOCUTENS B IHIIEBBIX
IIPOU3BOJICTBAX.

16.Kakue npenmyIiecTBa UMeeT KOKyXOTpYOHBIN TEITO0OMEHHUK?

17.Kakue npenmyIiecTsa UMeeT MIaCTUHYATHIN Te1000MEHHUK?

18.KakoBbl ~ OCHOBHBIE TIpEUMYIIECTBA W  HEJOCTATKH  KOHTAKTHBIX
TEII00OMEHHUKOB?

19.Kakue npeumyIiecTBa UMEET MCII0JIb30BaHUE TEIIIOOOMEHHUKOB MTOJIHOT'O
cMmeleHus?

20.Kakue nmpeuMyiiecTBa JaeT MCIOJIb30BaHUE TEMIOOOMEHHUKOB IOJIHOTO
BBITECHEHUs?

21.Kakue nmapaMeTpbl pacCCUUTHIBAIOT B TEIUNIOBOM pacyeTe TernaooOMeHHHUKa?

22 Kak opranusyroT NepuonYecKuil porecc BbInapuBaHus?

23.Kak opranu3yroT HENPEPBIBHBIH NPOLIECC BbINTAPUBAHUS?

24.Yto Takoe pU3NKO-XMMHUECKas Jenpeccusi?

25.C KaKkoM LeNbI0 U3TOTOBIISIIOT MHOTOKOPITYCHBIE BBIIIAPHBIE YCTAHOBKH?

26.B yem 3akirogyaercs NPOEKTHBIN pacyeT BbIMapHON YCTaHOBKH?

27 Ilepeuncnute crocoObl NOBBIMIEHUS 3(PPEKTUBHOCTH pabOTHI BBIIIAPHOTO
anmapara.

28.KaxkoBO Ha3Ha4YeHHUE KOHAECHCATOPOB Mapa’?

29.YeM pa3nnyaroTcsl KOHTAKTHBIE U IOBEPXHOCTHBIE KOHJIEHCATOPHI?

30.Bb160p BBICOTHI OapoMeTpUUecKoil TpyObl KOHEHCATOpa.

31./[ns gero ciyxat MOJIKH B KOHJIEHCATOPE KACKaAHOTO CMEIICHUs?

32.Kakasg TEXHOJIOTMUYECKAsl CXeéMa KOHIEHCATOpa BBIFOJHEE: MPSMOTOYHAS
WJIY IPOTUBOTOYHASA?

33.bparopekTu(uKauoHHbIe YCTAHOBKU IPSMOTO JIeHCTBUSI.

34 bparopekTruKaIOHHbIE YCTAHOBKU KOCBEHHOTO JICHCTBHS.

35.bparopekTuukauoHHbIe YCTAHOBKU Pa0OTAIOIINE 0] BAKYYMOM.

36.0numuTe paboTy OpakHOU KOJIOHHBI.

37.0numure padoTy SMIOPAMOHHON KOJIOHHBI.

38.0numuTe paboTy peKTH(PUKAIIMOHHON KOJIOHHBI.



39.0numuTe paboTy KOJIOHHBI TOMOJHUTEILHON OYUCTKH.

40.ITyTn coBepIIeHCTBOBaHUS OparopekTu(UKAIMOHHBIX YCTaHOBOK.

41.0mopa  KOHIIEHTpallMid TPUMECEeH IO BBICOTE PEKTU(PHUKAITMOHHOMN
KOJIOHHBI.

42.00bsCHHTE, C KaKOW IEJIbI0 HUCIIOJIB3YIOT «THUIPOCEIICKITUIO» TIPH padoTe
3MIOPAUMOHHON KOJIOHHBI.

43.®u3n4eckre OCHOBBI Mpoliecca CYIIKH.

44 Ilepeuncnute GOPMBI CBSI3U BIIATU C MAaTEPUAIIOM.

45.Yto takoe Tepmoauddy3us U Kak OHa BIUSAET Ha CYIIKY.

46.CBoiicTBa BIaXXHOTO BO3AYyXa.

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

48.KpuBbI€ CYIIKH U CKOPOCTH CYIIKH.

49.M300pa3ute HOPMalbHBIA CYIIMIBHBI MPOLECC B TEOPETHUECKOM
CYLIMJIKE.

50.3anummTe MaTepraIbHbIN OanaHc mporecca CyIIKy.

51.3anummuTe TEII0BOM OamaHc mpolecca CyIIKH.

52.M300pa3uTe NeHCTBUTENBHBINA CYIIMIBHBIN MPOLIECC B CYLIHIIKE.

53.Cxema cylIKU ¢ BO3BpAaTOM YacTH OTpabOTaBILIEro BO3IyXa.

54.Uro sBusercs JOBWKymEeH cwioi aup@dy3suu BiIarm U3 TIIyOWHBI
BBICYILIMBAEMOI'0 Marepuaia?

55.Croco0bI CylIKH, peaiu3yeMble B CYIIMIKaX.

56.Cy0OnumaliioHHas CyIika.

57.9KcnI03M0HHas CyLIKa.

58.Mu¢paxpacHas cymka. Cymika B 110Jie TOKOB BbICOKOH YacCTOTBHI.

59.Knaccudukanus Cymmiox.

60.bapabanHbie CyIIUIKU. YCTPOMCTBO U MPUHIUM PAOOTHI.

61.JleHTOUHBIE CYIINIKU. Y CTPOMCTBO U MPUHIUI PAOOTHI.

62.PacnpluTenbHble CYIMIKH. Y CTPORCTBO U MPUHIIUIT PAOOTHI.

63.KoHIyKTUBHBIE CYIINUIKU. Y CTPOMCTBO U MPUHIUI paOOTHI.

64 Knaccudukanusi COpOIIMOHHBIX MPOIECCOB.

65.Cxema abcopbepa u ero padbodasi XapaKTepUCTHKA.

66.Knaccuduxarus abcopOepos.

67.XapakTepucTuka agcopOeHTOB.

68.YcTpoiicTBO M mpUHIMI paboThI ajcopOepa NepuoIuIecKoro 1eicTBUS.

69.Yem oTimuaeTcs agcopOuus 0T HOHOOOMEHHOM agcopouuu?

70.XapakTepuCTHKa HOHUTOB.

71.YT0 Takoe KpUCTaUIN3alMsl U KaK OHA COOTHOCUTCS C paCTBOPEHHEM?

72.]1na 4ero mpu KpHCTAIM3ALMU HEOOXOAMMO BXOAWUTH B 001acTh
TIEPECHIIIEHUS PACTBOPOB?

73.11ouemy npouecc KpUCTaUIM3alMK TPYJHO HA4aTh?

74.Kakum 00pa3oM BMECTO KpPUCTALIOB MOXHO TMOJYYUTh KapaMelbHYIO
Mmaccy?

75.ln1  dero ycrpauBaloT OaTaped KpPUCTAJUIM3ATOPOB TIPU  OJHOM
yBapHBaroIlleM anmnapare?

76 . KpuBbIe paCTBOPUMOCTH U NIEPECHIILIEHUS.

77.DakTOpBI YIPaBICHUS MPOLIECCOM KPUCTAJUIU3ALINH.

78 .13 KakMX CTaguil COCTOUT IPOLECC IKCTPArUPOBAHUS?

79.Kaxue pakTopbl OKa3bIBalOT BIMSHUE Ha SKCTparupoBaHue?

80.TpeboBanus, NpeabsIBISIEMbIE K SKCTPAreHTy.

81.Knaccudukanus o60opyaoBaHus IS SKCTParupoOBaHUsI.

82.YcTpoicTBO M MPUHIMI PpaObOThI KOJIOHHOTO 3KCTPAKTOPA.

83.YcTpoiicTBO 1 MpUHIMI PabOTHl 6apabaHHOTO HKCTPAKTOPA.

84.YcTpolicTBO M MPUHIMIT PabOThI IEHTOYHOT'O IKCTPAKTOPA.

85.YcTpoiicTBO 1 MPUHIMIT PAOOTHI HAKJIOHHOTO MEPKOJIATOPA.



86.YCTpoiCTBO U IPUHITUI paOOThI SKCTPAKTOPA C KUTISAIIUM CIIOEM.
87.YcraHOBKa AJIs DKCTParupoOBaHuUs COKMKEHHBIMU T'a3aMH.
88.DKcTpakiys B CUCTEMAaX KUAKOCTb-KUIKOCTb.

IIpumepHbIe TecTOBBIE 3aaHus (/151 (POPMHPOBAHUSA KOMIIETEH U
OIIK-3, IIK-1)

UeM xapaKTepU3YIOTCS 3TaIlbl CYIIUIBLHOTO mpoiecca’?

Tem, uyTo OHU TpeOYIOT pa3TUYHON SHEPrUM (TEMIEpaTypbl) IJIS pa3pbiBa CBs3E
MaTepuaia ¢ BOAOH.

Pa3nuyHol CKOPOCTHIO MPOTEKAHUSI.

Hanpasnienuem ABMKEHUS BJIaru: BHYTPb U3JIEIHS U HAPYKY.

[Touemy Hapy’kHasi IOBEPXHOCTh BJIAKHOTO M3JIETUS MOXET MOATOPETH MPHU CYIIKE,
XOTs TemIepaTrypa Bojabl He MoxeT ObiTh Oosnee 100 °C HEM Tpu Kakod HapyKHOM
Temreparype?

BcenencrBue npoaomKUTENbHONW CYIIKH TMOBEPXHOCTh BHAYajle BBICOXHET, a MOTOM
MIOATOPUT.

BcnencrBue BrICOKOM TeMITEpaTyphl CYIIKH.

B nepuon nmepemenienus Biard BHyTPh U3CTHS 3a cueT TepMoaudPy3un HapyKkHas
MMOBEPXHOCTb CTAHOBUTCS CYXOU U MOXKET MOJTOPETh.

Brnaroconepxanue Bo3yxa xapakTepu3yeTcs:
Maccoii Biaru B 1 kr Bo3nyxa.

Maccoii Biaru B 1 Kr cyxoro Bo3ayxa.

Maccoii Baru B 1 Kr aOCOIIOTHO CyXOro BO3/yXa.

OTHOCUTENHHON BIAXKHOCTBIO BO31yXa Ha3bIBAXOT OTHOLICHUEC!

Pnlpu
pulpn
Plpy,

CocrosiHMEe BO3yXa XapaKTepU3yIOT NapaMeTphl:
Biaroconep:xanue, yaenbHbI pacxo, TeMueparypa.
Brnaroconep:xanue, macca, TeMieparypa.
Brnaroconep:xanue, Temneparypa, SHTaJIbIIUS.

Jl1st pacueTa mpoliecca CyIKy UCTONIB3YIOT AUarpaMMy:
Konosanosa JI.I1.

Bpesckoro M.C.

Pamzuna JI.K.

JIBMoKYILEH CHIION MPOLIECCA CYIIKH SIBJISIETCS:
Paznocts Temnepartyp.

PaznocThs gaBiaeHuUit.

Pa3zHocTh KOHLIEHTpALUH.

B nepuoa nocTosITHHON CKOPOCTH CYIIKH:



Hcnons3yroT BEICOKHE TEMIIEpaTyphI.
Hcnons3yroT HU3KHE TeMIIepaTyphl.
Hcnons3yroT nepeMeHHbIN peKUM TeMIIepaTyp.

B nepuoa nagaromieil CKOPOCTH CYIIKU YAQISETCA:
MexaHnuecKku cBs3aHHas Biara.

OcmoTnyecku CBsi3aHHas Biara.

AICOpOLIMOHHO CBsI3aHHAs BJlara.

«KpI/ITI/I‘ICCKaSI TO4YKa» COOTBCTCTBYCT:

KOHC‘IHOMy 3HAUYCHHIO BJIA’)KHOCTH B BbBICYIIMBACMOM IIPOAYKTC.
H3meneHno MexaHu3Ma yYAaJICHHUA BJIaru U3 nMpoaykKra.
MakcuMaTbHO BO3MOKHOM TEMIICPATYPE CYIINIIBHOT'O arcHTa.

JI1st CHY>KEHMS! TEMIIEpaTyphbl CYIIKU UCIIONIb3YIOT:
HopMmanbnslii mpoliiecc CyIkwu.

Cymuiky ¢ Bo3BpaToM oTpaboTaHHOTO BO3yXa.
TeopeTnyecKkuil IpoLECC CYIIKH.

[Touemy mpu cylike yepeayroTcsl BO3AEHCTBHS Ha M3/EIME BBICOKOW W HU3KOH
Temmneparyp?

Jlig ipe1oTBpallieHus IOArOpaHUs IOBEPXHOCTH.

Jlia Bo3BpamieHusi K nepudepuu U3Aenus Biard, ymeamed oT Hee B Ipolecce

tepmoauphy3um.
JInist ”HTEHCU(HUKAINN CYIIKH.

[Touemy cymmiKa Ha3bIBA€TCSA TYHHEIBHON?

[Toromy uTO pacrosaraeTcst B TYHHENSIX O] 3eMJICH.

IloToMy 4YTO BBITSHYTa B JHMHHUIO, BIOJIb KOTOPOM HW3MEHSIOTCS IapaMeTphl
CYLIWJIBHOTO areHTa.

IToTOMy 4TO HE AOIYCKAET IOBOPOTOB.

Uro takoe Tepmonuddysus?

Huddysus, nporexaromiasi OAHOBPEMEHHO € TETIONPOBOIHOCTHIO.
[Tepenoc TemIOTH MOTOKOM BJIArH.

[leperekanue Biaru moj BO3AHCTBUEM IrpaIuE€HTa TEMIIEPATYPBHI.

CopOuMOHHBIE MTPOLECCHl YCKOPSIFOTCS:

C noHM)KEHUEM TEMIIEpaTyphl, IOBBIIIEHUEM JaBJICHHUS.
C noHMXEHUEM JIaBJIEHUS U TEMIIepaTyphbl.

C NoBBILLIEHUEM TEMIIEPATYPHI U IABICHUS.

Uewm otnugaetcs aacopOiust ot adbcopOnun?

AncopOIst MPOUCXOUT Ha TIOBEPXHOCTH COpOCHTA.
AncopOuust MpoUcXoIuT BO BceM o0beMe copOeHTa.
AGcopO1Ms MPOUCXOIUT HA MOBEPXHOCTU COPOEHTA.



Kakoii nporiecc 0603Ha4aeTCss TEPMUHOM «KaNUWJUIIpHAS KOHACHCAU»?
Konnencanus napoB Ha TOBEPXHOCTH aIcOpPOEHTA.

Kongencanus napoB nuopuipHbIX acOPOTUBOB B KaWJUIsApax ajacopOeHTa.
Konnencanus napos g10hoOHbIX aJcOPOTUBOB B KaMMIUIsIpax aacopOeHTa

B cBs3u ¢ moryomnieHreM BellecTBa MOBEPXHOCThIO, a HE 00BeMOM ajcopOeHTa
MOHATHE KOHIIEHTpAIMKM aacopOTuBa TepsieT cMbici. Kakoil mapameTrp BbICTyHaer
BMECTO HEro IMpH pacuerax ajxcopoepon?

Konuentpanus agcopotusa.

AKTHUBHOCTbH COpOEHTA.

[TapuuansHoe naBieHue aacopOTUBA.

Ckpy006ep - 3TO:
Hacamounsrii abcopOep.
Kackanusriit abcopOep.
Tapenounsrii abcopOep.

[Ipu perenepanuu afcopOEHTOB UCIOJIB3YIOT:
HecopOnuto.

XeMmocopOLuio.

AOGcopOuuro.

IIpoMe:XyTOYHBI KOHTPOJIb - WTOrOBas OLCHKA 3HAHUM CTYJAEHTA,
OCYIIECTBISIETCS 1O  HAKONUTEJIbHOM  CHCTEME CYMMHUPOBAaHHEM  OaJlioB,
MIOJIyYEHHBIX B MPOLIECCE TEKYLIETro U PyOEeKHOr0 KOHTPOJIS.

®opmMa MPOMEKYTOYHOTO KOHTPOJIS — 3a4eT/IK3aMeEH.

[TpoBeneHue TEKyIIEr0 W MPOMEKYTOUHOTO KOHTPOJIA IO JUCIMILIHHE
ocymiecTBisieTcs: B coorBeTcTBUU ¢ [Tonoxenuem COI'Y.

BajaubHas cTpyKTYypa OleHKH

dopma KOHTPOIIS Maxe. xon-Bo
0aioB
Texywian oyenka cmyoenma 6 meuenue 1-8 nedenu, B TOM 4uCIE: 25
- paboTa Ha MPAKTHYECKUX 3aHATHUAX 12
- pedepar 4
- Ipe3eHTalus 5)
- KOHTpOJIbHas! paboTa 4
1-a pybescnan nucemennas KOHmpoabHas paboma 25
Texywian oyenka cmyoenma 6 meuenue 10-17 nedenu, B TOM 4UCIE: 25
- paboTa Ha MPAKTHYECKUX 3aHATHIX 12
- pedepar 4




- Ipe3eHTAaITUs 5

- KOHTpOJIbHas paboTa 4

2-7 pybexcHan nucCbMeHHAs KOHMPObHAA padboma 25
Hroro 100

MeToanka (popMHpPOBAHUSA Pe3yIbTUPYIOLIEH OLEHKHU
B xone Texy1ero KoHTpost cTyaeHTsl MoryT Haopars 0-100 Gamios:

1 —s1 pyOesKHAS ATTECTALUSA - MAKCUMAJIBHO 50 0a/1JI0B; U3 HUX:

Or 0 o 25 GamwioB (pyOekHas arrecTarys) — TECTUPOBAHUE B IIEHTPE
tectupoBanus COI'Y;

Ot 0 510 25 6amwioB (TEKyIas OIeHKa) — aKTUBHAs padoTa 3a JaHHBIA TIEPUO.T
Ha MPAKTHYECKUX 3aHATHIX

2-91 pyOe:KHAS aTTECTAIMS — MAKCHMAJIBHO 50 0a/1J10B; 3 HUX:

Or 0 ngo 25 GamnoB (pyOexHasl arTecTanys) — TECTUPOBAaHHME B IEHTPE
tectupoBanus COI'Y;

Ot 0 10 25 GamnoB (TeKylas OleHKa) — akTUBHAs padoTa 3a JaHHBIA MEPHO
Ha TPaKTUYECKHUX 3aHITUIX

[TpoMeXyTOUHBIH KOHTPOJb: Yy4eOHBIM IIJIAHOM MO JaHHOH IUCHUIUIMHE
HpPEeyCMOTPEH 3a4eT/ SK3aMeH.

3a ycTHBIH OTBET Ha JK3aMeHe/3adere cTyneHT mnoirydaer 0-50 Oamios.
PesynbTHpyromas oreHka ckiapiBaetcs 1o coorsercrBytomieit BPC dpopmye:

(T1+ Ty) + (P1+ Pyt I/3):2
rae Ty + Ty - komuyecTBO OAMIIOB 32 TEKYIIYIO pabOTy CTYJCHTOB B CEMECTPE
Py + P, - xonmuuecTBO OansioB 3a 2 KOMIBIOTEPHBIX TECTUPOBAHUI CTY/IEHTOB B
ceMecTpe
3/3 - xoanuecTBO O6aMI0B, HAOPaHHBIX Ha SK3aMeHe/3aueTe
[Tepecuer mosy4yeHHON WTOrOBOM CyMMBI OajUIOB MO NpEIAMETY B OLEHKY
MIPOM3BOIUTCS T1O TIIKAJIE:

«OTIIMYHOY - 86-100 6amIoB;
«xopotoy - 71-85 6anmnos;
«yIOBIETBOPUTENHHO» - 56-70 6anos,;
«3aueT» - 56-100 Gamnmnos.

B Tom cnydae, korja HaOpaHHBIE B ceMecTpe Oayllbl He MO3BOJISIIOT CTYAEHTY
MOJIyYUTh YJOBJIETBOPUTEIBHOM OLIEHKH, OH UMEET MIPABO CAaBaTh 3K3aMEH B CECCHIO
o BeaoMocTu Ne 2 6e3 ydera TeKylux 0aJijIoB U MOJIYYUTh MakcuManbHO 70 6auios.

BOHpOCbl MJIsl MOATOTOBKH K 3K3aMEHY

(11 popmupoBanus komnerenuuii OIK-3, IK-1)



1. IlepeuncnuTe OCHOBHBIE 3aKOHBl M IPHUHLUIIBI, HCIOJIb3YEMbIE B IHIIEBON
IIPOMBIIITIEHHOCTH. KpaTKo MOSCHUTE MO KAKIOMY, I0YEMY MMEHHO 3TU 3aKOHBI U
MIPUHLUIIBI SBJISAIOTCS ONPEACIIAIONIMMY B IUIIEBBIX TEXHOJIOTHIX.

2. HpOTI/IBOTO‘-IHOCTB Kak OJUH U3 TIPUHIUIIOB OITHMHU3AIUKA [MPOBCACHUA
TCXHOJIOTHYCCKOT'O IIporecca. KHaCCI/I(bI/IKaI_[I/Iﬂ TCXHOJIOTHYCCKUX TIPOLECCOB 110
B3aMUMHOMY HaIIpaBJICHUIO IMOTOKOB. IlossicauTh Ka)KI[Hﬁ IIYHKT, €ro JOCTOMHCTBA U
HCOOCTAaTKH, HA IIpUMEpax.

3. PaBHoBecue cucreM. Bo3MOKHOCTE IMPOTCKAaHUA TEXHOJOI'MYCCKOr'o Iponecca B
YCIOBUAX PABHOBCCUSA CUCTCMBI. IlousTus CTalMOHAPHOI'0O W HECTALIMOHAPHOTO
COCTOsSIHHSA CUCTEM. Hepe‘lI/ICHI/ITe 3aKOHBI U ITpaBUjIa PaBHOBECHUSA CUCTEM.

4. PaBHoBecue cuctembl W mpaBwio ¢a3 ['uddca. IlpuBegure QGopMynupoBKy
npaBuia. [losicaure cymuoctb. JlaiiTe onpeneieHue MOHATUIO «CTETIEHU CBOOOJIBI.
OOBsicHHUTE HU3HUYECKOE MPUMEHEHHE MTPaBUIa HA KOHKPETHOM TIPUMEpE.

5. PaBHoBecme cucrembl u npuHuun Jle-lllarense-bpayna. Ilpusenute
dbopMynnpoBky 3akoHa. [losicaute cymHOCTh. OOBSICHUTE (PU3HUECKOE MPOSIBICHUE
3aKOHA HAa KOHKPETHOM IpUMEDE.

6. Pa3geneHue HEOAHOPOAHBIX CHCTEM B TI'PAaBUTALIMOHHOM I0Jie  (PEKUMBI
IBYOKEHUS, KpuTepuil Pelinonbaca, BiBoa hopmyinsl CTOKCA, ONITUMU3AIMS YCIIOBHMA
pazzaenenus). OTCTOMHUKY U UX OCHOBHBIE ITOKA3aTEIH.

7. Pa3neneHue HEOAHOPOJIHBIX CHCTEM B IIEHTPOOEKHOM ToJie (Y4TO 3TO TaKoe,
ammaparbl JUis paslelieHusi, Kputepuii ®Dpyna, MomupuupoBaHHas (Gopmyia
Croxca, KmaccuuKaIys armaparoB i pa3AciieHUs B IICHTPOOCIKHOM IT0JIE)

8. Pezanme. Cdepa mnpumeneHuss B THUIIEBON mpombinuieHHOCTH. OOmue
TpeOoBaHuUs, TNpeabsIBIsieMble K  pe3aTelbHbIM  MamuHaMm.  OCHOBHBIE
KJIaCCU(UKALIUN YCTPOUCTB JJIs pe3aHusl.

Z[aTL OIMMCAaHUE KaXI01 KJ'IaCCI/I(i)I/IKaI_II/II/I, MMPUBCCTU MTPUMCEPbI

9. COpTI/IpOBaHI/Ie o pa3Mepy 4YaCTHLI. Cura u ux KHaCCI/I(bI/IKaI_II/IH. Kusoe ceuenue.
d)opMyna KHBOT'O CCUCHUSA OJIA KaXXI0T'0 BUJAA CUT. MO)IYJ'II) CHUT.

10. CoptupoBanue 1o (gopme yacTuil. Y CTpOHCTBO M MPUHLUI pabOTHI anmapara.

CopTupoBaHHe 110 CKOPOCTH OCaXKIeHus yacTull. OCHOBHON NMPHUHIMNII, HA KOTOPOM
OCHOBaH cmoco0. MarHuTHas cenapauuss - OCHOBHOM mnpuHuun. ®dnorauus -
OCHOBHOM IPUHIIUIL.

3J'ICKTpOCTaTI/I‘-IeCKa$I cerapanus - OCHOBHOH IIPUHIHII.

11. CoprupoBanue cobimyunx wmarepuangoB. Cdepa NpUMEHEHHS B MHILEBOH
IPOMBIIITIEHHOCTH. OCHOBHBIE  CBOMICTBAa MaTepHalloB, HCIIOJIb3YyEMBIE  JUIS
OCYILIECTBIEHUS IpoOIlecca COPTUPOBAaHUA. MeEToAbl COPTHPOBAHMS  CHIIYYHX
MaTepHaioB Ha OCHOBAHUHU CBOMCTB pa3feisieMbIX (hpaKIHi.

12. Teopuss npoGnenus (dhopMyibl, OIpeNeNeHUs, MNOACHEHHs). YpaBHEHUS
Kupnuuesa-Kuka, Purtunrepa. O6iuue tpeboBanus, npebsaBisieMble K JpoOUIKam



13. Teopust orxarus. OCHOBHBIE (DAKTOpBI, BIUSIONIME HA MPOIECC OTXKATHI H
npupoaa AdToro BiAMsHM. OpraHudeckas CBsI3b MEXIY TI'MAPaBIMYECKUMU
CONPOTHUBIICHUSIMU U MHTEHCHUBHOCTBIO OTKaTHsi. OCHOBHBIE CIly4al IPUMEHEHUs
orxarus. [loscHUTH Ha IpUMepax.

14. Teopuss pe3aHus (IaTh TOJHOE pPa3bsICHEHHWE, OCHOBHBIE (OPMYJIBI, JaTh
MOSICHEHUS K KaKJIOH)

15. JIBuxeHue KUAKOCTU 4Yepe3 HENOJBMIKHBIE 3€PHUCTBIE CIOU. XapaKTEPUCTHKHU
3€pHUCTOrO €10s. Pacyer ruipaBInyecKoOro CONpOTUBICHUS CIIO.

16. Pacuer ckopocTel IICEBIOOKWKEHUS, BUTaHUS M YyHoca. OJHOpOJHOE U
HEOJAHOPOJHOE MCEeBAOOKMKEHUE. [[HEBMO- U THAPOTPAHCIIOPT 3€PHUCTHIX TBEPABIX
MaTepHuaoB.

17. COHpOTI/IBJ'IeHI/Ie JABMOKCHUIO TCJIa IIPpU Ppa3jdudHBIX THUAPOJUHAMHUYCCKUX
peKuMax. OCHOBEHI TCOPHUU OCAKICHHA.

18. Pacuer ckopocth CBOOOAHOTO M CTECHEHHOTO OCA&XKIEHUS YacCTUI[ B
rpaBUTAIMOHHOM Tioyie. KOHCTpYKIIMH OTCTOMHHKOB. OmpeneneHrue WX OCHOBHBIX
pa3MepoB.

19. YpaBHeHue GUIbTPOBAHMS U SKCIIEPUMEHTATILHOE OTIPE/ICIICHUE €r0 KOHCTAHT.

20. Knaccugukamuss U OCHOBHBIE THIBI (DMIBTPOBAILHOW anmapaTypbl. OHIBTPEI
NEPUOIMYECKOTO U HENPEPhIBHOIO JIEHCTBUS s pa3jieneHus cycrneH3uid. OCHOBBI
pacuera (GUIBTPOB MEPUOTUIECCKOTO U HEMPEPHIBHOTO ICHCTBHSL.

21. Hentpudyrn GuabTpyronme U OTCTOMHBIE MEPHOAMYECKOTO W HEMPEPHIBHOTO
neiictBus. Cenapatopsl. OCHOBBI pacyeTa 0CaJAUTEIbHBIX LIEHTPUQYT.

22. OcHOBBHI pacyeTa GUIBTPYIOIIMUX HEHTPUDYT.
23. PacueTr MOIIHOCTH HA MEXaHUYECKOE NepeMelinBanne. KoHCTpyKIMy Menaox.

24. 3akon ®dypre. uddepenunanbHoe ypaBHEHHE TEMIONPOBOIHOCTH. ['paHNYHbBIE
ycaoBusa 1, 2, 3 u 4-ro poxa. YpaBHenus Hpiotona - Puxmana. Koaddumment
TEIUIOOTAAYH.

25. TemmepaTypHoe TOl€ U TEMIEPATypHbIM rpaaveHT (ompeneneHus,
(GyHKIIMOHATIbHAS 3aBHCHUMOCTb, XapaKTepH3ylolllas TeMIEpaTypHOE IoJie, BUIbI
TEMIIEPATYPHOTO MO, POPMYJIbI)

26. TeruioBble TpoIeCCHl M TeIUIOBas 0oOpaboTKa (OMpenenieHue Mpolecca, ero
CYIIHOCTb, BHUAbI TCIIJIOBBIX ITPOLECCOB, AAaTb JACTAJIbHBIC ITOACHCHUA, CIIOCOOBI
TEIJIOBOM 00pabOTKM).

27. CrauvoHapHbIi OJHOMEPHBIM IOTOK TEIUIA YEpe3 OJHOCIOWHYI H
MHOT'OCJIOMHYIO TUIOCKYIO M IIWJIMHJIPUYECKYIO CTEHKY.

28. OxnaxaeHue /HarpeBanre/ TBEPAbIX TeJ MPHU 3a/laHHbIX IPaHUYHBIX YCIOBUAX 3-
ro poaa. O0oOuieHHast 3aBUCUMOCTh Oe3pa3MepHOil TeMIepaTypbl B TBEP/IOM Tele OT
6e3pa3MepHbIX KoopauHar, uncen buo u @ypee.



29. MuddepeHnnanbHOe YpaBHEHHE KOHBEKTUBHOTO MEpPEHOcCa Teruia. TerioBoid
MOTPaHUYHBIN ClIoi. B3anmocBs3b nmpodumeit Temneparyp u CKOpOCTeH.

30. MaccoBasi cuiia, BO3HUKAIONIAs MPU HAJIMYUU PA3HOCTU IUIOTHOCTEW B MOTOKE
xuakoctu. EcrectBenHas kouBekius. [lonmydenune o0OOONIEHHBIX MEPEMEHHBIX —
KPUTEPHUEB TEIUIOBOTO MOI00US.

31. DMOuMpUYecKue U TEOPETUYECKHE 3aBUCHUMOCTH IS pacdyera Kod(pPHIHEHTOB
TerooTnayn  /umcen  HyccembTa/ B pa3iMyHBIX  THAPOAWHAMHYECKHX |
anmnapaTypHbIX yCIOBMSIX, B TOM YHCJI€ IIPU U3MEHEHUHU arperaTHOr0 COCTOSIHUSL.

32. Koaddumnuent temnonepenayn i IUIOCKOM W IUJIMHAPUYECKOW CTEHKH.
OcHOBHOE ypaBHEHHE TEIUIONIEPEIauH.

33. JIBwKymias cwia mporecca /CpefaHsiss pa3HOCTh TEMIIEPaTyp TEIUIOHOCHTEIICH/ .
B3aumHoe HampaBiieHue ABUKEHMS TEIJIOHOCUTENEH, ero ONTUMAalbHbINA BbIOOp U
BIIUSIHUE HA CPETHIOI0 Pa3HOCTh TEMIIEpaTyp. CIOCOObI MOJBOAA U OTBOJA TEIUIa B
IIPOMBIIIUIEHHOM araparype.

34. OcHOBHbIE KOHCTPYKIIMHM TeIJI00OMEHHbIX amnmnaparoB. OCHOBBI pacuera
TEII00OMEHHUKOB, BEIOOP ONTUMAJIBHBIX PEKUMOB PaOOTHI.

35. Ha3zHayeHMe M TEXHMYECKHE METOAbI BblapuBaHusA. (CxeMa OIHOKOPITYCHOU
BaKyyM-BBIIIAPHOM yCTaHOBKH. bapomerpuyeckuii KOHAEHCATOp /yCTpPOKMCTBO,
Ha3Ha4yeHUe U pacyer/.

36. Pacuer OIHOKOPIYCHOW BBINAPHOW YCTAaHOBKH. MaTepualbHBIA M TEIJIOBOU
Oanmancel. Pacxon rperomiero mapa. OOmiass M molie3Has Pa3HOCTb TEMIIEparyp.
TemneparypHsie oTepH.

37. MHorokopmycHsle BbIIapHble ycTaHOBKM. I[lomHas M mone3Hass pa3HOCTb
Temneparyp. Pacnpenenenue mojae3Ho pa3HOCTH TEMIIEPATYp MO KopnycaM. Pacuer
MHOTOKOPITYCHBIX YCTaHOBOK.

38. 3akonHb! ¢azoBoro paBHoBecHs. MaTepuanbHblil OanaHc U ypaBHEHHE paboueit
nuHuN. HampaBieHue mpoueccoB MaccolepeHoca, UX 00paTUMOCTb. MeXaHH3MBI
MepeHoca Macchl. YpaBHEHHE MAacCOOTAAa4YM. YpaBHeHHE Maccomepenadn. CBs3b
MeXy KodppuureHTaMu Macconepeiadu u Ko3hGUuueHTaMu MaccoOTIauH.

39. 3akonsl @uka. [uddepeHunanbHoe ypaBHEHHE NEpEeHOCAa MacChl B IOTOKE.
Judpdy3noHHBIN NOrpaHUYHBIN CITIOM.

40. TTonyueHne 0OOOIICHHBIX MTEPEMEHHBIX - KPUTEPUEB JUPPY3HOHHOTO MOA00USI.
®duznyeckuil cMbici kputepues. O000IIEHHOE YypaBHEHHE MaCCOOTAAuH.

41. OOmas xapakTepUCTHKa IMpollecca dKCTParupoBaHUsl U PACTBOPEHMS, OOJIACTH
NpUMEeHEeHHs. MareMaTudeckue MOJENU  IPOILECCOB  AKCTPAarMpoBaHUsS U
pacTBOpPEHMS, pacue€T OCHOBHBIX Pa3MEPOB allapaToB

42. OOm@as xapakTEepUCTHKa NPOIECCOB KPUCTALIM3AIMM M3  PacTBOPOB.
MarepuanbHblii U TEIIOBOM OanmaHc KpucTammu3aTopa. KuHeTnka mpouecca
KpUCTAJIITU3aL1H.

43. CpoiicTBa BiaxkHoro Bo3ayxa. Jlnarpamma [-X Pamsuna.



44. MatepuanbHbIi U TEIJIOBOM OanaHC KOHBEKTHBHOH cymmiku. JlelicTBUTENbHAs
Y TEOPETHYECKAs CYIIWIKHU. Y IEIbHBIN PacXxo/ BO3AYyXa U TEIUIA.

45. ®@opmbl CBA3M Biaru ¢ MarepuasioM. KuHetwka mpoiiecca cymku. JBuxkyiias
cuiia npouecca. KpuBasi Cyliku U KpuBasi U3MEHEHUS TEMIIEPATYpPbl BHICYITUBAEMOTO
obpasna

46. KpuBas ckopoctu cymku. [lpuBeneHHass KpUTHUECKas  BJIaXKHOCTb
BBICYLIMBaeMoOro marepuaina. lIpogomkuTenbHOCTh MEPBOTO U BTOPOro IEpUOAA
CYLIKH.

47. Knaccuduxanus 1 KOHCTPYKIIMH KOHBEKTUBHBIX CYIIHIIOK.

48. AOcopOmus. XapakTepucThka Tmpolecca W 00JacTH  ero MmpuMEHEHUs.
PaBHoBecue mexay ¢azamu. MarepuaiabHbIi OalaHC M ypaBHEHHE pabodyeil JIHMHUU.
Y nenpHbIN pacxos abcopOeHTa, ero MUHHUMAJIbHOE W SKOHOMHUYECKH ONTHMAIbHOE
3Ha4YeHUE.

49. Pacuer abcopOepoB. [Tytu nnTeHCHpUKAaIU MacCOOOMEHHBIX MPOIECCOB.

50. HenpepbIBHBI M CTyNEHYaTblii KOHTakT (a3 B MacCOOOMEHHBIX armaparax.
Pacuer paGoueii BBICOTBI MACCOOOMEHHBIX aNmapaToB.

51. Yucno enunaui nepenoca. Breicota enuuun neperoca. CrocoObl pacdera yuciia
€IMHHUII TIepeHoca.

52. Ilpocras meperonka. MarepuanbHblii Oamanc. Pektudukarnus. dusnyeckue
OCHOBBI PEKTH(PHUKAIMOHHBIX IMpoieccoB. CXeMbl YCTAHOBOK JJIsi HEMPEPBHIBHOW U
MEePUOINYECKON PEKTH(PHUKAIIUH.

53. Anpncopb6mus. OOmias xapakTepucTuka Impouecca. HM3orepmbl  agcopOuuu.
dopMHupoBaHUE U TEPEHOC KOHIICHTPAIMOHHOTO (pPOHTA, 30HA Maccolepenaud,
BpeMs 3alUTHOTO AeiicTBus cnost. Kiaccudukanus agcopdepoB 1 001Ire TPUHIIUTIBI
YCTPOICTBA.

54. Nonnslii 00MeH. XapakTepucTuKa mporecca u obsactu npuMeHeHuss. OCHOBBI
TEOpUH MOHHOTO oOMeHa. OCcOOEHHOCTH KOHCTPYKTUBHOIO O(hOpMIIEHUS anmapaToB
JUTSI TIPOBEJICHUSI HOHHOTO OOMEHa.

55. Knaccudukanms MeMOpaHHBIX MPOIIECCOB. OOpatHbIi 0CMOC,
ynbTpaguibTpanusi, MHUKpPOQUIbTpaLUs, JJIEKTPOJIUAIN3, MCIApEHHE Yepes3
MeMOpany, 1uddy3noHHOE paszeneHue razoB. Tunbsl meMOpad. MexaHus3M nepeHoca
yepe3 MOPUCThIE U HEMTOPUCThIE EPErOPOAKH MPH

pa3AeeHuu ra30B U )KUAKUX CMECEil.

56. Kuneruka memOpaHHBIX mpoiueccoB. OCHOBHbIE KHHETUYECKHE YpaBHEHUS.
Metonuka pacyera MeMOpaHHBIX MPOIIECCOB M ammnaparoB BeITecHeHUs. [lytu
WHTEeHCU(PUKAIIUA MaccooOMeHa uepe3 MeMOpaHbl. Anmaparypa.

57. W3smenbuenue. Knaccuduxamuss METONOB H3MENbUEHUS U HUX IPUMEHEHUE B
nuuieBod npombinuieHHocTH. CopTtupoBanue. OOmas XapakTepHUCTHKAa METO/0B
COPTUPOBKH U 00JIACTH MX MPUMEHEHHUs B MUILEBOI mpombliiuieHHocTH. OOpaboTka
MaTEpUAJIOB JIaBJICHUEM.



58. OcHOBHBIEC KPUTEPUH MTOAOOPA ABUTATEIS U HACOCA IICHTPOOCSKHBIX HACOCOB

59. OcHOBHBIE MapaMeTpbl HACOCHOM CHUCTEMBbI, YUUTBhIBaEMble TPU MOJ00pe MapKu
LEHTPOOESKHOTO HACOCA U JIBUTATENs K HEMY.

60. OcHoBHBbIE 3Tanbl pacueTa Memanok. OCHOBHbIE KPUTEPUH, UCIOIb3YyEMbIE IPU
pacderax, 1 X B3aMHAas CBA3b.

61. OCHOBHBIC OTaIlbl pacyera IEHTPOOEKHBIX HACOCOB. VICXOIHBIE TapameTphl,
HE0OXOIUMBIE JUIS pacueTa, ¢ yKa3aHueM MPUYUHBI HEOOXOIUMOCTH.

62. IlopmHeBOH W IIYH)KEPHBI Hacochl (KiaccUpUKaIysl, ONUCAHWE, MPUHIIMII
JeUCTBUS, TOCTOMHCTBA U HEIOCTATKU KaXJI0T0).

63. CrepxHeBass MenbHULA. JlaliTe omucaHue, MPUHIUIT ACHCTBUS M OCHOBHBIC
CrocoObl APOOJICHHSI, peallu3yeMble ¢ €¢ MOMOIIbI0. J[OCTOMHCTBA M HEIOCTATKH.
[TosichuTe Ha mpuMepax.

64. CTpyn XHUAKOCTM M HUX BO3JEHCTBHE Ha CTEHKHM cocyAa (BUAbI, OCHOBHbIE
(bopMyIIBI, TOSICHUTB).

65. Crpyitnas npoOunka. JlaliTe omnucaHue, NPUHLUIN JEUCTBUS W OCHOBHBIC
croco0bl po0JIeHus, peann3yemMble ¢ €¢ MOMOIIbIo. JOCTOMHCTBA M HEJOCTATKH.
[TosicHuTe Ha pUMeEpax.

66. LlenTpoOexxHbIii Hacoc (omucaHWe, NIPUHLUI JCWUCTBUSA, JIOCTOMHCTBA U
HEJIOCTATKH).

67. YemocTtHast apoOunka. JlaiiTe onucaHue, NPUHLUI JACUCTBUS U OCHOBHBIE
croco0bl po0JIeHus, peann3yemMble ¢ €¢ MOMOIIbI0. JOCTOMHCTBA M HEJOCTATKH.
[ToscauTe Ha npumepax.

68. IllapoBas menbHULA. J[aliTe onyucaHue, MPUHIUN IEUCTBUS U OCHOBHBIE CIIOCOOBI
IpoOseHus, peaanu3yeMble ¢ €€ MoMolblo. JlocTonHCTBa M HenoctaTku. IloscHute
Ha IIpUMepax.

69. 1lIexoBas npobuka. JlaiiTe onucanue, MPUHIIMI JESHCTBUS K OCHOBHBIE CTIOCOOBI
IpobneHusi, peanu3yeMble ¢ e moMoIIbio. JloctonncTBa u HegoctaTku. [losicaute
Ha MpuUMepax.

Kpurtepun popmupoBanusi oneHoK Ha IK3aMeHe/3a4eTe

Xapakmepucmuka omeema oannwl

Jlan TONHBIM, pa3BEpHYTbII OTBET HA IIOCTABJICHHBIM BOIPOC, IIOKAa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 OOBEKTE, MPOSBIAIONIASCS B CBOOOTHOM
ONIEPUPOBAHUU IOHATUAMU, YMEHUU BBIICIUTH CYLIECTBEHHBIC U HECYILIECTBCHHBIC
€ro  MpHU3HAK{, [PUYHMHHO-CIEICTBEHHbIE  CBA3M. 3HaHHE 00  0OBeKTe
JEMOHCTpHUpYyeTCd Ha (oHEe TOHMMaHHA €ro B CHUCTEME JaHHOM Hayku H
MEXIUCUUIUIMHAPHBIX cBsizei. OTBeT hopMynupyercs B TepMUHAX HAayKH, U3JI0KEH
JUTEPaTyYpHbIM  SI3BIKOM, JIOTMYEH, JOKa3aTeleH, JAEMOHCTPHUPYET aBTOPCKYIO

46-50




MTO3UIINIO CTY/ICHTA.

Jlan T1OnHBIA, pa3BEepHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUI 00 00BEKTE, JOKA3aTEIbHO PACKPBITHI OCHOBHBIC
MOJIOKEHHUST TEMbI, B OTBETE IMPOCIEKHBACTCS 4YeTKas CTPYKTypa, JOrMyecKas
MOCTIeIOBATEIBHOCTD, OTPAXKAIOIIAS CYIIHOCTh PACKPHIBAEMBIX IOHSATHH, TEOPHUH,
ABNICHUNA. 3HaHUE 00 0OBEKTE IEMOHCTpUpPYETCA Ha (POHE TIOHMMAHUS €r0 B CHCTEME
JAaHHOM HAyKM M MEXKAMCUUIUIMHAPHBIX CBs3ed. OTBET WU3JI0XKEH JIMTEpaTypHBIM
A3BIKOM B TE€PMHMHAX HaykKu. MoryT OBbITH JOMYIIEHBI HEIOYETHl B OIpPEEICHUHN
IOHATUH, UCIIPABJIEHHBIE CTYAEHTOM CaMOCTOSTENIBHO B IIPOLIECCE OTBETA.

41-45

Jlan TONHBINA, pa3BEepHYTHIM OTBET Ha IOCTABJICHHBIM BOMPOC, MOKA3aHO YMEHHE
BBIICTIUTh CYIIECTBEHHbIE W HECYIIECTBEHHbIE NMPU3HAKH, MPUUYUHHO-CIIEACTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYEH, U3JI0KEH B TepMUHAX HayKu. OIHAKO
JOIYIIICHbI HE3HAYUTEIbHBIC OIMUOKU WIIM HEAOYETHI, MCIPABICHHBIC CTYIACHTOM C
MTOMOIIBIO «HABOSIINUX» BOIIPOCOB MperoaaBaTes.

36-40

JlaH TIOJIHBIN, HO HEIOCTATOYHO TIOCIICIOBATEIBHBIM OTBET HA IMOCTABJIECHHBIN BOMPOC,
HO TpU 5TOM IIOKa3aHO YMEHHUE BBIICTUTH CYLICCTBEHHBbIE U HECYIIECTBEHHBIC
MPU3HAKU U MIPUYUHHO-CIICJICTBEHHBIC CBsI3U. OTBET JIOTHYCH U M3JI0KEH B TEPMUHAX
Hayku. MoryT ObITh AOMYyIIEHbl 1—2 OMIMOKU B ONpPENEICHUH OCHOBHBIX TOHSATHUH,
KOTOPBIE CTYJICHT 3aTPYAHSAETCS UCIIPABUTh CAMOCTOSITEIBHO.

31-35

JlaH HEIOCTaTOYHO IIOJNIHBIM M HEJOCTATOYHO pAa3BEpHYTHIM OTBeT. Jlormka u
MIOCJIEZIOBATEIbHOCTh M3JI0XKEHUSI HMMEIOT HapylleHus. JlonmymieHsl OIuOKH B
pPacKpbITUM  TOHATHHA, ynorpeOneHun TepmuHOB. CTyneHT He cnocoOeH
CaMOCTOSITEJIbHO  BBIJICUTbh CYIIECTBEHHbIE UM HECYLIECTBEHHbIE IPU3HAKU U
PUYMHHO-CJIE/ICTBEHHbIE CBA3H. CTYIEHT MOXET KOHKPETHU3UPOBaThb 000OIIEHHBIE
3HAHMA, [OKa3aB Ha IPUMEPAX HMX OCHOBHBIE IOJIOXKEHHS TOJIBKO C ITOMOILBIO
npenoaasartens. PeueBoe odopmiieHrne TpedyeT monpaBoK, KOPPEKIIHH.

26-30

JlaH HEnoJIHBIA OTBET, JIOTMKAa M TOCIENOBATEIBHOCTh H3JIOKEHUS HMEIOT
CyLIECTBEHHbIE HapylieHus. JlomymieHnsl rpyOble OMMOKM TMpU ONpeAeSIeHUU
CYIIHOCTH PACKPBIBAEMBIX IOHATHH, TEOPHUH, SIBICHUM, BCIECICTBHE HEIIOHWMAHMS
CTYJIEHTOM HMX CYLIECTBEHHBIX M HECYILIECTBEHHBIX IIPU3HAKOB M CBs3el. B oTBere
OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKpBITh KOHKPETHBIE IMPOSBIIEHUS OOOOIIEHHBIX
3HaHU He noka3aHo. PeueBoe opopmiienue TpedyeT MonpaBoK, KOPPEKLUH.

21-25

JlaH HEenoJHBIA OTBET, MPEACTABIAIOLINN COO0H pa3po3HEHHBIE 3HAHUS MO TEMe
BOIIpOCAa C CYILIECTBEHHbIMM OIIMOKaMHM B  ompeneneHusx. [IpucyTcTByroT
(bparMeHTapHOCTb, HEJIOTUYHOCTh U3/10KeHUsI. CTy/IeHT HE OCO3HAET CBSI3b JaHHOIO
MOHATHSI, TEOPUM, SBIECHUS C JPYTUMU OOBEKTaMHM JUCHUIUIMHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKpPETH3allUi U JOKa3aTelIbHOCTh MW3JI0KeHHus. Peub HerpamoTHas.
JlomonHUTENbHBIE M YTOYHSIIOIIME BOMPOCHI MPENojAaBareisi HE MPUBOIAT K
KOPpPEKIMHU OTBETa CTYAEHTA HE TOJIbKO Ha MOCTABJIEHHBIM BOMPOC, HO U Ha JApPYyrue
BOIIPOCHI JUCLIUIINHEL.

1-20

He IMOJIYYCHBI OTBETEI 110 0a30BEIM BOIIpoCaM AVCHUILIIWHBI.




Iloka3zatenu u KPpUTEPUHA OLICHUBAHUS KOMIIeTEHIINil Ha Pa3InYHbIX
dTanax ux (l)OpMI/IpOBaHI/IH, ONMMCaHHE HIKAJ OHCHUBAHUA

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHIM I

«MUHUMAJIBbHBIH YPOBEHb

MuHUMaJIbHBINA YPOBEHbY»

«Cpennuii ypoenb» (71-

«BbIcOKMI yPOBEHb»

He JI0CTHTHYT» (56-70 Ga10B) 85 basro) (86-100 Ga1108)
(MeHee 55 6aj1j10B)
Kommerennun He «Komnerennuu Kommerenun Kommerenmun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.

3HaHUsI OTCYTCTBYIOT,

CdopmupoBanbl 6a30BbIC

3HaHus OOIIMPHEIE,

3HaHus TBEpAbIE,

YMEHMSI U HaBbIKU HE CTPYKTYPBI 3HAHUH. CUCTEMHBIE. apryMeHTHPOBAHHBIE,
c(OPMHUPOBAHBI. BCECTOPOHHHUE.
YMmenust hpparMeHTapHbl B | Y MEHUS HOCST
HOCAT PEeNpOAyKTHUBHBIN PenpoayKTUBHBIN YMeHus ycnemmHo
Xapakrep. XapakTep, IPUMEHSIOTCS | IPUMEHSIOTCS K PEIICHUIO
.. | K pelIeHHI0 TUIIOBBIX KaK TUIOBBIX, TaK U
JleMOHCTpUpYEeTCsl HU3KHUH N
3aJJaHuM. HECTaHJAPTHBIX
YpOBEHb .
TBOPUYECKUX 3aJaHUU.
CaMOCTOSITENIbHOCTH JemoHcTpupyercs
IIPAKTUYECKOIO HABBIKA. JIOCTaTOYHBIN YpOBEHb JemoHcTpupyercs
CaMOCTOSITENIbHOCTH BBICOKHI YpOBEHb
YCTOHYHMBOIO CaMOCTOSITEJIbHOCTH,
IIPAKTUYECKOIO HaBbIKAa. | BBICOKAs aJallTUBHOCTh
HPAaKTUYECKOI'0 HaBbIKA
Onucanue KpuTepues OlleHUBAHUS
Obyuaromuiics OObyuaromuiics OO6yyarommuiics OObyuaromuiics
JEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:

- CYIIECTBEHHBIE MPOOEIhI
B 3HaHUAX  y4eOHOro
Marepuana,

- JIOTTyCKAIOTCS
MIPUHIIMITHATBEHBIC ONIHOKH
MPU OTBETE HA OCHOBHBIC

BOIIPOCHI ounera,
OTCYTCTBYET 3HaHUE U
MMOHUMAaHHe OCHOBHBIX

MIOHATUIN U KaTETOpUH;

- HCIIOHUMAaHHEC CYIIHOCTH
JAOIIOJIHUTCIIBHBIX

BOIIPOCOB B paMKax
3aJlaHul OWJIeTa;
- OTCYTCTBI/IG YMeHI/ISI

BBIITOJHATE HPAKTUYCCKHE

- 3HAaHUA TCOPETUYCCKOI'O

- 3HAHHC W ITOHHMMAaHHC

OCHOBHBIX BOTIPOCOB
KOHTPOJIHPYEMOTO
o0beMa TPOTPaMMHOTO
Marepuaa,

- TBCp}IBIC 3HAHUA
TEOPETUYECKOTO
Marepuaa.
-CIIOCOOHOCTh
yCTaHABJIUBATh u
0OBICHATH CBSI3b
NPaKTUKA H  TEOPHH,
BBISABIIATH
POTHUBOPEUHS,

Hp06J'IeMBI N TCHACHIINU
Pa3BUTHA;

Marepuana;
- HEIOJIHBIE OTBETHl Ha
OCHOBHBIE BOIIPOCHI,
OIITNOKHU B OTBeETE,
HEJOCTATOYHOE
ITIOHUMAaHHE CYIIHOCTH
M3JIaraeMbIX BOIIPOCOB;

- HEYBEPCHHBIC "
HETOYHBIE  OTBETHl  HA
JOTIOJIHUTEIIbHBIE
BOITPOCHI;

- HEJIOCTATOYHOE
BIIAJICHUE  JINTEpaATypoOH,
PEKOMEHTOBAHHOM
MIpOrpaMMon

- TIIy0OKHe, BCECTOPOHHUE
U apryMEHTHpPOBaHHBIE
3HaHUS IPOTrPaMMHOTO
Marepuana;

- TIOJIHOE  IIOHMMAaHHE
CYIIHOCTH WU B3aHMOCBSI3H
paccMaTpuBaeMbIX
MpOLECCOB M  SBJICHUMH,
TOYHOE 3HAHHE OCHOBHBIX
MTOHATUH B paMKax
00CyX/1aeMBbIX 3a/1aHUi;

- CIIOCOOHOCTD
yCTaHABJIUBATh u
0OBSICHATH CBA3b

IIPAKTUKHU U TEOPUH;

- JJOTHYCCKH




3a/1aHus,
IIPEAYCMOTPEHHBIE
IIpOorpaMMon
JUCLIUILINHBL;

- OTCYTCTBHE TOTOBHOCTHU
(cmocobGHOCTH) K
IUCKYCCHM WM HHU3KYIO
CTETICHb KOHTAKTHOCTH.

IUCHUILINHEL,

- ymenue 0e3
(91115 (03
MPAKTUYECKHEC
KOTOpbIE

BBIIIOJIHUTB.

rpyOBIX
pemaTh
3aJlaHus,
ClleayeT

- MpaBUIIbHBIC u
KOHKpETHBIE, 6€3 ITpyOBIX
OIIMOOK,  OTBETHI
MIOCTABJICHHBIE BOIIPOCHI;

Ha

- yMEHHE
MPAKTUYECKHE
KOTOpBIE
BBITIOJTHUTH;

pemiarb
3aJlaHusl,
cienyer

- BJIAJICHUE OCHOBHOU
JIUTEPaTypoOu,
PEKOMEHIOBAHHOM
IIpOrpamMmoin

JIMCLHIIIHHEL

- HaJIMYHE COOCTBEHHOM
000CHOBAaHHOM ITO3MIIUU
o o0CyKIaeMbIM
BOIIPOCaM.

Bo3MoxHBI
HE3HAYNTEIIbHBIC
OTOBOPKH M HETOYHOCTH
B PACKPBITUU OTIEIBHBIX
MOJIO)KEHUH ~ BOIPOCOB
Oounera, IMPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax Ha

IIOCJIICAOBATCIIbHBIC,
COJZIepKATENbHBIE,
KOHKPETHBIC u
I/IC'-IepHBIBaIOH_[I/Ie OTBCTEL
Ha BCe 3amaHus Ounera, a
TAaK¥XEC JOITOJIHUTCIBbHBIC
BOIIPOCHI 9K3aMEHATOPA;

- YMEHHE peliathb
MPaKTUYECKHE 3aJaHus;

- cBoOOTHOE
HCIOJIL30BAHUE B OTBETAX
Ha BOIIPOCHl MaTepHAJIOB
PEKOMEHIOBAHHOM
OCHOBHOM u
JOTIOJTHUTEIILHOM
JTUTEPATYPHI.

Onenka

«HEYT0BJIETBOPUTEIHHOY
/HEe3aYTEeHO0

Onenka
«yJ10BJIETBOPUTEJIBHOY /
«3aYTEeHO»

Ounenka «xopomo» /
«324YTEHO»

OueHKa KOTJIHYHO» /
«32YTEHO»

9. YueOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecnedyeHre JUCIUILIMHBI

@) OCHOGHaA Tumepamypa:

1. Bo6nuxkosa, T. [Ipouecchl u anmapaThl MUILEBBIX POU3BOJCTB: yueOHOE ocodue

/T.

Bo6aukosa, C. lllnbikos, A. IlepmsikoB. — CII6.: Jlans, 2019. — 204 c.

2. Ipoueccrl u anmapartsl nuieBbIx mpou3BoAcTB / [lmakcun 0. M., Manaxos H.
H., Jlapun B. A.; 2-e u3n., npepad. u gon. — M.: KomocC, 2007. — 760 c.: ni1. —
(YuebHuuku 1 yueOHbIE TOCOOUS AJISl CTYJACHTOB BBICII. y4ue0. 3aBe/IeHu).

3. Ilpouecchl u anmaparhl MHUIIEBBIX MPOU3BOJICTB : yaeOHOe mocobue : [16+] / aBT.-
coct. E.C. HeuaeBa ; KemepoBckuil Tocy1apCTBEHHbI YHUBEpCUTET. — KeMepoBo :
KemepoBckuit rocynapctBeHHblil yauBepcuret, 2018. — 184 c. : ui., cxeM., Tadn. —

Pexum JIOCTyTIA:

URL.: http://biblioclub.ru/index.php?page=book&id=574114 (nara

1o

MHOOIHNCKE. —
oOpareHus:



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

08.10.2020). — bubaworp. B kH. — ISBN 978-5-8353-2367-8. — Tekcr

3JIEKTPOHHBIN.

4. Tlpoueccsl M ammaparbl MUIIEBBIX MPOU3BOACTB : yuyeOHoe mocobue : [16+] /
J.M. boponynun, C.A. Paraukos, E.A. BaraiinieBa, M.T. Illyn6aea ; KemepoBckuit
roCyJapCTBEHHbIM yHUBepcUTeT. — KemepoBo : KeMmepoBCKUI TroCynapCTBEHHBIN
yHuBepcuret, 2018. — 263 c. : ui., cxem., Tabn. — Pexxum gocTymna: 1mo nojamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=574113 (nara oOpamieHus:
17.10.2020). — bubGmumorp.: c. 184-185. — ISBN 978-5-8353-2277-0. — Tekcr:
3JIEKTPOHHBIN.

0) OononHumenvHan aumepamypa:
5 . T'op6atiok B. U. Ilponecce u anmapaTsl NUieBbx npousBoacTs. — M.: Koroc,
1999. — 335 c.: w1 — (YueOHuku u yued. mocoOust sl CTYJEHTOB CpEIHUX
CHEIMAIbHBIX Y4EOHBIX 3aBEICHUN ).

6. MammHbl ¥ anmapaTsl MUIIEBBIX Tpou3BoACTB. B 2 kH. KH. 2: Yueb. s By30B /
C. T. Antunos, U. T. Kperos, A. H. Octpukos u ap.; [log pen. akag. PACXH B. A.
[Tandumosa. — M.: Bercm. mk., 2001. — 680 c.: mi.

7. llpomeccsl W ammaparbl MUIIEBOW TexHoyoruu: ydebnoe mocodbue / I'. ]I,
Kagenkuii, b. B. BacunbeB. - 2-e uza., nepepad. u gomn. - Mocksa: Komoc, 2000. -
551 c.

8) cospemennsle npogheccuonabHvle 6A3bl OAHHBLIX, UHPOPMAUUOHHDBLE
CHPAGOUHbBIE CUCHEMDBL, ITIEKMPOHHbBIE 00PA306amenbHble PecypChbl

ObecniedeH J0CTYH K COBPEMEHHBIM MPO(ECCHOHAIBHBIM 0a3aM JIaHHBIX,
MH(GOPMAIIMOHHBIM CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM (TpeOyeTcs perucTparus
B 6ubnuoreke COI'Y):

1. DnexkrponHas Oubnuoreka auccepranuu u apropedeparos PI'b (9B PI'b)
(https://dvs.rsl.ru).

2. OBC «YuuBepcuterckas obubnmoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponHast 6ubnmoreka eLibrary.ruy (http://elibrary.ru.)

4. VYuuBepcanbHas 06a3 manneix East View (https:/dlib.eastview.com).
Jlorun: Khetagurov; ITapons: Khetagurov

5. OBC «Koncynprant crynentay. http://www.studentlibrary.ru

6. ObC «Opaiit» - obpa3zoBarenbHas cpeda, BKIKOYAOLIas BUPTyalbHbIN
YUTAIbHBIM 3aJ1 Y4eOHMKOB M Y4eOHBIX MOCOOMI OT aBTOPOB M3 BEIYIIMX BY30B
Poccuu 1o BceM HampaBiIeHUAM | crierraabHoCTsIM (WWW.biblio-online.ru)

7. Uudopmarmonno-mpaBoBoii moptan « apant» (http://www.garant.ru/).

8. CnpaBouHas MpaBoBast cucrema Koncynprant [Tmroc
(http://www.consultant.ru/).

9. OdwunmanpHBIi calT wu3gatenbcTBa «lIWIeBas MTPOMBIIIICHHOCTBY.
Kypuansr «[Tuiesast mpombIuieHHOCTE» (Www.foodprom.ru).

10. OdunmanbHpiii callT KypHana «XpaHeHHMe M IepepaboTka
CENTLCKOXO03SMCTBEHHOTO ChIphsi»: hittp://www.foodprom.ru/khranenie-ipererabotka-

selkhozsyrya



https://biblioclub.ru/index.php?page=book&id=574113
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.foodprom.ru/
http://www.foodprom.ru/khranenie-ipererabotka-selkhozsyrya
http://www.foodprom.ru/khranenie-ipererabotka-selkhozsyrya

11. Odummanbubiii caifit xypHana «Konaurepckoe u xiebomnekapHoe
pou3BOACTBOY: http://www.breadbranch.com/

12. Odummanbueiii caidit Poccuiickol THIBAWHM TEKapeld W KOHIUTEPOB:
http://www.breadbusiness.ru

13. Hayunsiii xypuan HUY HUTMO. Cepus «IIpoueccsl u amnmapaTbl
MUILIEBBIX TPOU3BOACTBY WWW.processes.ihbt.ifmo.ru.

6) MemoouuecKue yKazanus, paspadomannsie cocmasumenem Paovouei
npozpammol

8. XmMmeneBckas A.B. IlpaktukyM mo mpoueccam M ammaparam IHIIEBbIX
MIPOU3BO/ICTB.

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

9. Xwmenesckas A.B., XekunaeBa 3.C. Meroauueckue yKa3zaHHs K
nabopatopHbeiM  pabotam 1o Kypcy «lIpomeccel U anmapaThl  MUIIEBBIX
pou3BoJCTBY». — Biagukaskaz: COI'Y, 2007.

10. MaTepI/IaJIbHO'TeXHI/I'leCKOC OCHAIICHHUEC JUCIHUITIJINHDBI:

[IpoBeneHne NEKIMOHHBIX 3aHATUH MO JUCHMILIUHE OCYIIECTBISIETCS B
kabunere Ne 414 (YK Ne 7, PCO — Ananus, r. BnagukaBkas, yn. Barytuna, n. 44-
46), OCHAIIEHHOTO O00OpPYAOBAHMEM: TIPENOAABATEILCKUNA CTOJN, CTYN; CTOJIBI
oOyuaromuxcsi; CTyibs; Kadenpa; KiIaccHas JOCKA, MYJIbTUMEIUHHBIA KOMILIEKC
(mpoekTop, »9KpaH), HOYTOYK, KOJOHKH, KadeIpa, a Takxke MPOrpaMMHBIM
obecrieueHueM.

VueOnas ayautopust Ne 101 A nans mpoBeneHUs NMPAKTUYECKUX 3aHATHI
CEMHHApPCKOI0 THIA, TPYNMOBbIX W HWHAWBUIYAJIbHBIX KOHCYJIbTALUN, TEKYILIETO
KOHTPOJSI W NPOMEXYTOYHOM aTTecTallid, a TaKXe CaMOCTOSATEIbHOW paboThI
00y4aroIuxcs.

OO6opynoBaHue: MpPENoAaBaTeNbCKUN CTOJ, CTYJ, CTOJBl OOyYaroIuxcs,
CTyJNbd, Kadepa, KiIacCHas J10CKa, MyJIbTUMEAUHHBIA KOMIUIEKC (MPOEKTOp, IKPaH),
HOYTOYK, KOJIOHKH, HHTEpaKTUBHOE MYyJIbTUMeaAniiHOe obopynoBanue (nocka FOX
IB82, npoektop Aser U5200, koMmbroTep Ui 0pUCOB B KOMIUIEKTE, HOYTOYKA cer
Aspire), pH-metp-mummuBonst™Merp PH-150MU, M®Y Canon I SENSYS
MF4550D(A4.64Mb/ 25ctp/muH, nazepaoe MDY, dpakc USB2.ADF. nByctoponss
neyars, meiikep nudposoit opoutanbubiii MS1, npubop «Komoc-2», neus X119 500
xnebonekapHasi, cronsl CIT 2/1800/800 mpod., Tectomec ItPizza cmpanbusnii SK-10
1D, Tlpubop IMUII7, dotomerp koHueHTpaunoHHsli KOK S5M.; xomoaunbHuk
Atnant 4026-000, uentpudyra OITH3, mkad paccroitusiit [1IPD-2.1Becet CAS SW
5 mopi. 21, M®Y Epson WorkForce Pro WF-M5690DWF B komruiekte ¢
JOTIOJTHUTEIBHBIM ~ KapTpHJKEeM, Becbl  aHanutuueckue  BJI-124B,  Bechl
naboparopusie EK6111, memanku MmarautHableMS-400, pedpaxtomerp UPD —
454b2M, cnektpodoromerp CD-2000, Tepmocrar BonsHoit HH-6(cucrema us 6-
KOHIIeHTpaTnieckux koier), tepmoctar TC-1/8CITY, mxad cymmmsHbi HIC-8-01
CITY (200°).


http://www.breadbusiness.ru/
http://www.processes.ihbt.ifmo.ru/
http://dist-edu.nosu.ru/

[Tporpammuoe obecrnieuenne: DbC «YHuBepcurerckas 6mbamoreka Onliney»
OO0 «Hekc-Menuna»; DBC «OpaiiTy; s1ekTpoHHas OMOIMOTEKa AMCCEPTAMU H
aBTopepeparoB PI'b (OBJ] PI'B); cucrema tectupoBanust Sunrav WEB Class;
cucrema KommbloTepHoil Bepctkn MikTex munensuss FSF/Debian (cBoOomHoe
mporpaMMHoOe oOecrniedueHue) (O6eccpodyHO); MHTErPpUPOBAaHHAS cpela pa3padoTKu
Eclipse.

[IpoBeneHne TeCcTUPOBAHUA W CaMOCTOSITeNbHAs paboTa CTYIEHTOB 10
JTUCIUTIIMHE OCYIIECTBIsAeTCs B KomnbloTepHoM Kiacce (YK Ne 7, PCO — Ananus, r.
BnanukaBkas, yi. Baryruna, n. 44-46), ocHameHHOro OOOpYIOBaHUEM:
MpenojaBaTebCKU CTOJ, MPENo1aBaTeNbCKUIN CTYI, CTOJBI 00YYaIOUINXCS, CTYIIb,
KJIacCHasl JI0CKa, MYJbTUMEAUMHBIN KOMIUIEKC (IPOEKTOp, 3KpaH), KonoHkH, [1K
npemnonasatens, [IK oOydaronmxcs, a Takke IporpaMMHBIM 00ECTIEYCHHUEM.

bubnmoreka, TOM Yncie YUTAIBHBIN 3all: CTOJBI, cTynbs, [IK oOydaromuxcs,
[Mporpammuoe ob6ecneuenne: DBC "YuuBepcuterckas oubmmoreka Online” OO0
«Hekc-Memuna»; OBbC «IOpaiit»; OnekrpoHHas OMOIMOTEKa IUCCEPTALMU H
aBropedeparoB PI'B(3B/] PI'B) ; Cucrema tecrupoanusi Sunrav WEB Class;
Cucrema kommbtotepHoi Bepctku MikTex Jlunensus FSF/Debian (CobomHoe
nporpamMmmHoe obOecrieueHnue) (6eccpouno); MHTerpupoBaHHas cpena pa3pabOTKH
Eclipse.

CocraB JUIIEH3MOHHOI'0 ¥ CBO0OOHO pacnpoCcrpansieMoro nmporpaMmMmHoOro

obecrneyeHUus

Ne HaumenoBanue Ne norosopa (JinueH3ust)
n/n

Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 .

Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) ot
2 | Workstations 04.2016 r

Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
3 04.2016 r

Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
4 04.2016

Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
5 04.2016

Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
6 04.2016

Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
7 04.2016

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
8 04.2016

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
9 04.2016 r
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Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot

04.2016

Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016

Cucrema TectupoBanust Sunrav | Ne 468 ot 03.12.2013 UII Cynrarymnun P.T.
12 | WEB Class (6eccpouno)

AHTHBUPYCHOE MIPOTPAMMHOE No 17E0-180222-130819-587-185 ot 26.02. 2018 .
13 | obecneuenne Kasperksy Total 1o 14.03.2019 r., npoasiena go 2021 r.

Security

Cucrema yripaBieHus: 6azamu CBobOoHOE ITporpaMMHOe obecreueHue(0eccpoyHo)
14 nanabix MySQL FireBird

Cuctema moucka TeKCTOBBIX | Ne 795 ot 26.12.2018 (meiictButenen no 30.12.2019
15 | 3auMcTBOBaHMH «AHTUIUIAryar. | r) ¢ 3A0 «Anrtu-Ilnaruary, npomsena jo 2021 r.

BY3»

Koncynprant+ Ne 430-2017/614 o111.01.2017 r. OO0 «Pacr-
16 HNudopm» (6eccpouno)
17 | I'apanT 01.2020 1. -12.2021r.

11. JInct 0OHOBJIEHUSI/aKTya U3 allUH

1. IlporpaMma akTyaln3upoBaHa.

BHeceHHbIe H3MEHEHUS pAaCCMOTPEHBI M YTBEPKIE€HBI Ha 3aceJaHUH Kadeaphl
TOBapOBEJICHUS Y TEXHOJOTUH MPOAYKTOB MUTaHUS OT «27» utoHs 2018 1., mpoTOKOI
Ne 9;

OnoOpenbl Ha 3acelaHud coBeTa (axkynpTeTa XUMHH, OWOIOTMH U
O61oTexHoI0ruU 0T «29» nrons 2018 r., mpotokon Ne 11.

2. IIporpaMMa akTyaJn3upOBaHa.

BHeceHHbIe H3MEHEHMs paCCMOTPEHBI M YTBEPKJI€HBI Ha 3aceaHuu Kadeapsl
TOBapOBEJCHUS M TEXHOJOTMU MPOAYKTOB MHUTaHUA OT «25» wmroHa 2019 r,
npotokonNe 10/18-19;

OnoOpeHbl Ha 3acelaHud coBeTa (axkynpTeTa XUMHH, OWONOTMH U
6uotexHonoruu ot «01» urons 2019 r., mporoxon Ne 12/18-19.

3. IIporpamma akTyanu3upoBaHa.

BHeceHHbIe H3MEHEHUS PACCMOTPEHBI M YTBEPKIE€HBI Ha 3aceJaHUH Kadeapsl
TOBApPOBEACHUS U TEXHOJOTHUH MPOJYKTOB IMUTAHUS OT «25» ntoHsd 2020 T., MPOTOKOI
Ne9/19-20;

OnoOpenbl Ha 3acefaHWW coBeTa (akynbTeTa XWUMHH, OHWOJIOTHH W
onorexnonoruu ot «30» utons 2020 r., mporokon Ne 10/19-20.




