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1. MepeyeHb N/AaHUPYeMbIX pe3y/ibTaToB OGy4YeHUs MO AUCLUNIINHE, COOTHECEHHbIX C
nyaHMpyeMbIMU pe3yibTaTaMmu OCBOEHUsI 06pa3oBaTe/ibHON NporpamMmmbl

Ileibl0  OCBOeHUSI JUCHUIVIMHBI SIBISETCS TIOATOTOBKA OOyYarol[uXcsi K  TIPOEKTHO-
KOHCTPYKTOPCKOM W TNPOM3BOACTBEHHO-TEXHOJIOTUUECKOW [1eATe/IbHOCTH MO HarpaB/IeHUIO0 MOATOTOBKHU
15.03.02 «TexHo/moruueckre MallMHbI U 000pyZOBaHWEe» TIOCPEJCTBOM oOOecrieueHusi 3TaroB
(opMrpoBaHusi KomreTeHLUM, rpeaycMorpeHHbix @I'OC, B yacTU TIpeACTaB/IeHHBIX HUKe 3HaHWH,
yMeHU} 1 HaBLIKOB.

BaAaann AUCHUIIMHBI SB/ISAETCA HM3y4yeHHe TTOHATUHHOTO dllliapaTa AWCHUIIIMHBI, OCHOBHBIX
TeopeThuueCKUx TIOJIOXKEHUM | METOA OB, IPUBHUTHE HABBLIKOB TIPHMMEHEHUA TeOpeTHYeCKHX 3HAHUI 4Jid
penieHus IPAKTUYECKUX 3d4a4.

OucuuruivHa HarpaB/ieHa Ha (opMUpOBaHMe —CJlefyHOIUX 00IIenpodeccuoHaNbHbIX U
npodeCcCUOHATBHBIX KOMITETEeHLUi:

e TIK-9, xapakTepr3yeMol «yMeHHeM MPUMeHSTh MeTO/[bl KOHTPOJISI KauecTBa H3/le/uii U 0ObeKTOB B
chepe mipodeccHOoHaNbHOM  [IeITeIbHOCTH,  TPOBOAWUTh  aHa/lW3  TPUUMH  HapyLIeHWi
TEXHOJIOTMYeCKUX TIPOIIECCOB M pa3padarhiBaTh MEPOTIPUSTHS 110 UX MPeAYTIPEXKIEHUIO»;

* TIK-10, xapakTepu3yemMoill «CIOCOOHOCTBbIO oOOecrieurdBaTh TEXHOJOTMUHOCTh U3AENUH U
OTNITUMAJIHOCTh  TIPOL[ECCOB WX W3TOTOBJIEHUs, YMeHHeM KOHTPOJMPOBaTh  COOJO/eHe
TE€XHOJIOTUYEeCKOU TUCLIUTIJIMHBI TIPU U3TOTOB/IEHUHN U3 eTUI».

B pesysnbraTe M3yueHUs JUCLIMIUIMHBI CTY[EHT JOJDKeH:

3HaTh:

e (CoBpeMeHHbIe TeHIeHLIUU B YIIaKOBOUHOM NpoMbIiLieHHOCTH (ITK-9)

e (OO6mue TpebOBaHMS K YIIAKOBOUHBIM MaTeprasam u yrakoBkam (ITK-9)

e TexHojorMyeckKue NpoLecchl, npuMeHsieMsele B pousBogcTse Tapsl (I1TK-10)

¢ [IpobneMsl 1 TepCrIeKTUBLI BHEAPEHUS BICOKOTEXHOIOTMUECKHUX MeTO/[0B 00paboTKU MPOyKTOB B
COBpPEMEHHYI0 MHULLEBYIO MPOoMbIiieHHOCTh (ITK-9)

e TexHosoruu u obopygoBaHue ¢ ucronb3oBanreM VK nznyuennsi, CBU 06paboTku, MeMOpaHHBIX
TeXHOJIOTUM, aKyCTUUeCKHUX MeTO/IOB, paiMaljiOHHON 00paboTKY, yabTpadroieToBOro N3myyeHus;
obopygoBanue /711 HaCOBKH U YTIAaKOBLIBAHMS TUILEBBIX MPoAyKToB (ITK-10)

YMmetn:

e MapkupoBarh Tapy 1 ynakoBky (I1K-9)

e [IpuMeHSTb MOBEPXHOCTHO-aKTUBHBIX BellleCTB B KauecTBe sMysbraropos (I1K-9)

e Tlogbuparb, 0OCTY>KHMBaTh M SKCIUTYaTUPOBaTh 000pYyAOBaHMe /171t (PaCOBKH 1 YTIaKOBBIBAHUS
TIMILLEeBBIX TPOAYKTOB, 000pyZ0BaHKe BEICOKOTeXHO0rn4yeckoi oopaborku(I1K-10)

Baaaetn:

e Crniocobamu Tioy4eHus monuMepHbIX 1ieHoK (TTK-9)
¢ Crniocobamu uieHTU(GUKALIYS TIOTMMEPHBIX YIIaKoBOUHbIX MaTtepuasos (ITK-10)
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¢ MeTtoznamu pacueTa o6opyaoBaHUs /1/1s1 aCOBKHU U YIIaKOBbIBAHUS TIUILIEBLIX TTPOAYKTOB,
o6opyaoBaHusi BeICOKOTeXHOoruueckoit oopabotku(I1K-10)
e (CriocobaMy YHUUTOXKeHHUSI U YTHIH3al[uK TBepbIX ObIToBbIX 0TX0Z0B(ITK-9)
2. MecTo gMCUMNINHBI B CTPYKTYpe o6pa3oBaTe/ibHOI NporpamMmmbl

JucipriiHa OTHOCHTCS K BapUaTMBHOM dacTy oOsi3arenbHbIX AucrmmuiiH - B1.B.JIB.9.1
obpa3oBare/ibHOM NpOrpaMMbl MOJTOTOBKY OakanaBpoB 1o Npoduto noAroToBky «[IuiijeBast HHKeHepust
MaJIbIX TIPe/INIPUSTUI», HarpaB/ieHus « TeXHO/Iornyeckrie MaliiHbl ¥ 000pyZoBaHMe».

B coorBercTBUM C yueOHBIM IIaHOM I10 HarpaBleHUI0 «TexHo/morMueckye MalliHbl |
obopyznoBaHue» AUCLAIUTMHA «BbICOKOTeXHOMOTHYecKasi 00paboTKa M yIaKoBKa IMUILEBBIX MPOAYKTOB»
OasupyeTcs Ha CeAyOMKX AUCLUITIMHAX:

b1.5.19 «OCHOBBI TEXHO/IOTUU MALLIMHOCTPOEHUS»;

b1.B.0O/1.8 «TexHOXMMHUYECKU KOHTPOJ/Ib TIPOU3BO/ICTBA»;

b1.B.O/1.9 «TexHonorus nuil{eBbIX IPOU3BOACTBY;

JucuurivHa siB/sieTcsl 3aBepliarolield B oOpa3oBare/ibHON TPaeKTOPUY JlaHHbIX KOMIIETeHLIUH.

3. O6bEM AUCLUNIUHBI B 3a4eTHbIX eAuHULAX C YKasaHUeM KOJIMYeCTBa akafgeMuUUecKux
4YacoB, Bblfle/IEHHbIX Ha KOHTaKTHYKH paboTy obyuvawwmxcsa ¢ npenogasatenem (no
BUAAM YUeGHbIX 3aHATUIA) U HA CAMOCTOSATE/IbLHYIO paGoTy 06GyyaloLmxcs

AyauTopHas pabora

[uko: b1

YacTp LMKa: BapUaTUBHas Kypc

Ne TUCIMIVIMHEI 110 YU4eOHOMY TI/IaHY: b1.B.[1B.9.1

Yacos (Bcero) no yueGHOMY TJIaHY: 108 5 KypcC

TpyznoemkocTh B 3aueTHbiX eauHuuax (3ET) | 3 5 Kypc

Jlexuyu (3ET, yacoB) 8/36, 8 5 Kypc

[Tpaktrueckue 3ansaTug (3ET, yacos) - 5 Kypc

JlaboparopHbie pabotsi (3ET, yacon) 8/36, 8 5 KypcC

KoHcynbranyy o KypcoBomy IpoeKkTy - 5 Kypc

(pabote)

OO6BeM caMOCTOSITE/TLHOU PabOThI 88/36, 88 5 Kypc

110 yue6HoMy muiany (3ET, uaco Bcero)

3auet (3ET, yacoB) 4/36, 4 5 Kypc
CamocTrosiTe/IbHasA padoTa CTyAeHTOB

Buj pabor Tpynoémkocts, 3ET, uac

M3yyeHne maTeprasnoB JieKIui (JIK) 16/36, 16

[TogroTroBka K NpakTUUeCKUM 3aHATHUAM (113) -

IToAroToBKa K BBITOJHEHUIO U 3alyTe J1JabopaTopHBIX paboT (/1ab) 16/36, 16

BhirnosiHeHWe pacueTHO-Tpaduueckoii pabotsl (pedepar) 12/36, 12

CamocTosTe/IbHOe U3yueHUe JOTOTHUTEe/IbHBIX MaTeprasioB 44/36, 44

pucuuriiHbl (CPC)

IToAroToBKa K KOHTPOJILHBIM paboTam -

IToaroToBKa K TeCTUPOBAHUI) -
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Bcero (8 coomeemcmeuu ¢ YII): 88/36, 88
[ToaroroBka K 3a4eTy 4/36, 4

4. CopepxxaHue AUCLUNIIMHDBI, CTPYKTYPUPOBaHHOE MO TeMaM C YKa3aHUeM OTBefEeHHOro
Ha HUX KO/IMYeCcTBa akafeMUYECKUX HaCOB U BUAOB YYeGHbIX 3aHATUN

Bugpl yueGHBIX 3aHATHH, BK/IIOUast
Bcero | camocrosiTesibHY0 paboTy CTYAEHTOB, U

Ne TeMbl JUCLIATITUHBI dacoB TPYAOEMKOCTh (B Yacax)
n/n Ha TemMy
JIK p 71ab CPC HH?;;;(T.
1 2 3 4 5 6 7 8
Tema 1. VYnakoBouHble Marepuanbl U
1 yIIaKOBKa. ITonvmepHble  yIakOBOYHBIE 18 - - 2 16 -
Marepuaibl.
Tema 2. YiakoBOUHbIe MaTepuasbl Ha OCHOBe
’ Oymaru u KapToHa. MeTtasyindyeckue 18 ) ) ’ 16 )
TapOyNaKOBOYHbIe MaTepUasbl U CTEK/ISTHHAs
Tapa.
Tema 3. Crioco0bl yITaKOBLIBAHUSI.
3 O6opygoBanue 711 PacOBKH MUITEBBIX 14 2 - 2 10 -
MIPOJYKTOB.
4 Tema 4. Okojoruyeckue  TpobIeMbl 10 ) ) ) 10 )
YIIAKOBOYHOW IMPOMBILIEHHOCTH
5 Tema 5. BBICOKOTEXHOJIOTUYECKUX METO/IOB 34 6 ) 2 26 )
00paboTKY MPOAYKTOB
6 Tema 6. 'eHeTHuecku MoAubUIIMPOBAHHOE 10 ) ) ) 10 )

CbIpbe

Bcero 108 yacoB no BujamM yueOHbIX 3aHATUH (BK/IHOUas 4
yaca Ha MOAroToBKY K 3a4eTy)

Coaep)XaHHe MO BHJAAaM y4eOHBIX 3aHATHH

Tema 1. YniakoBouHble MaTepurasibl U yIiakoBKa. I1onrmepHble yriakoBOUHbIe MaTepHrasbl.
JTaGopaTtopHasi padota 1. Mapk1poBKa Tapbl M yIakoBKH. (2 yaca)

CamocrosaiTesibHast pabora 1. TloarotoBka K jaboparopHoii pabore Ne 1 (4 waca).
CamocTosiTe/IbHOe M3ydyeHHe CeAyIOLIMX TeopeTUYecKuX pasfiesioB AWCLUIIMHBL BBeseHue.
CoBpeMeHHble TeHZIEHIIMM B YIAKOBOYHOM TIpOMbIIUIeHHOCTH. OOmme TtpeboBaHus K
YIaKOBOUHBIM MaTepHajiaM M yrakoBKaM. [lonvMMepHble ymakoBouHble MaTepuasbl. [ToHsTHe O
BBICOKOMOJIEKY/ISIPDHBIX CcoeMHeHusiX. CUHTeTUUeCKHe TIo/IMMepHble MaTepuasbl (ToruoneuHsl,
BUHUW/IOBbIe TIOJIMMEpPbI, TIOMMepbl M COMOJMMEpbl CTUPO/A, MOAU3(UPLI, TOMUAMU/bI,
noavKapOoHat, TmosuaTUAeHTepedTanar, GdToprosuMepsl). VICKyCCTBeHHble — TO/IMMEpPHbIE
Marepurasbl Ha OCHOBe 1ieJI/Tt0/103bl. TexHo/ioruueckye rnpoLecchl, IpUMeHsieMble B ITPOM3BO/CTBe
MOJTMMEPHO Taphl (JIUThe M0/ ZaB/ieHreM, Topsidee TIpecCcoBaHUe, SKCTPY3usi, TepMOpOpPMOBaHHE,
cBapka). Criocobbl TOMy4yeHUsi TOJMMEPHBIX TUJIEHOK (9KCTPY3HMOHHbBIE, TIOJIMBHBIE METO[b,
KaJlaH/[pOBaHWe, CTpOraHWe 3aroToBOK). OpueHTalusi TOJUMepHbIX TieHok. (10 uacoB).
BeinonHeHe pacueTHO-Tpaduueckoii pabots (2 uaca). Beero k Teme 1 — 16 yacos.
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TeKymuii KOHTPOJIb — OIPOC TIPM TIPOBeIEHWM [OMyCKa K jabopatopHoii pabote, 3arura
naboparopHoii paboThI.

Tema 2. YmakoBouHble Marepuasbl Ha OCHOBe Oymard U KapToHa. MeTalindyecKue
TapOyIaKOBOUHbIE MaTepUasibl U CTEK/IsTHHAsK Tapa.

JIaboparopHasi padota 2. I3roToB/eHre KapTOHHOM Tapkl. (2 yaca)

CamocrosiTeibHaA padora 2. Ilogroroka K JabopatopHoit pabore Ne 2 (4 wuyaca).
CaMocTosiTe/IbHOE M3yueHue C/IeAYIOLUX TeOpPeTUYeCKHX pa3fe/ioB JUCLIUIUIMHBL: YTIaKOBOUHbIe
Marepuasbl Ha OCHOBe OyMard W KapTOHA: MPOW3BO/CTBO, CBOMCTBA, pa3HOBUJHOCTH Oymaru u
kaproHa. [IpousBofcTBO rodpokapToHa. MeTanaMueckue TapOyHakKOBOUHble MaTrepuasnbl U
CTeK/ISIHHasi Tapa: pa3HOBUAHOCTH, OCHOBHbIe XapaKTePUCTUKH, T[IOJyyeHWe MaTepuasoB,
TeXHOJIOTUYeCKrue 0COOeHHOCTH, 00/laCTU TIPUMeHeHWs] B YIaKOBOUHOW TPOMBIIIEHHOCTH.
MHOroc/I0iHbIe TapOyINaKOBOUHbIE MaTepHhasibl, METOJbl UX TIOJyUYeHHs, CBOMCTBA W 00acTv
npuMeHeHusi. Criocobbl  HaHeceHuss Tedatd. Criocobbl coefMHeHUsi MarepuasoB TIpU
TPOM3BO/CTBE MATKOW UM Moyy>KecTKou Tapbl. (10 uyacoB). BeimonHeHre pacyeTHO-Tpaduueckoit
paboTsl (2 yaca). Becero K Teme 2 — 16 yacos.

TeKymuii KOHTPOJIb — OIPOC TIPM TIPOBeIEHWM [OMyCKa K jabopatopHoii pabote, 3arura
naboparopHoii paboThI.

Tema 3. Crioco6rl yriakoBbiBaHusl. ObopyznoBaHye /17151 PacOBKY MUIEBBIX TTPOAYKTOB.

Jlekust 1. CriocoObl yMakoBbIBaHWsS. YTIAaKOBLIBAHHME B TEPMOYCA[OuHble U CTPeNu-TIJIeHKH,
yTaKkoBbIBaHWE TIOfi BaKyyMOM, B Ta30BOM cpefie, OnvcTepHasi yIaKoBKa, acerTHUeCKoe
yIaKOBbIBaHWe, CTepU/IM3yeMble U pa3orpeBaemble C IMPOAYKTOM YIIaKOBKH, yIIaKOBKA TUIIA TeTpa-
MakK, yrmakoBKa B CTek/ssHHYIO W IIOT Tapy, 3amuTHble MOKpbITUS U 7Ap. ObGopynoBaHue s
(hacoBKM MUILEBBIX TPOAYKTOB. TOUHOCTB TipoLiecca Jo3upoBanus Knaccrdukaiys o6opynoBaHus
JUis1 o3upoBaHusi. HerpepbiBHbIe, 00beMHbIE U BECOBbIE [103aTOPbI, TUTATe ! ITYYHbIX U3/Ie/THI.
dacoBOYHO-YTIaKOBOYHOE 000pyZ0BaHWEe /ISl CHIMyYruX MPOAYKTOB. acOBOYHO-YTIAKOBOYHOE
obopyznoBanue. (2 yaca)

JIaGoparopHasi padota 3. PacoBOUHO-YITaKOBOUHBIH arrapaT BepTUKAIbHOTO TUTa. (2 yaca)
CamocrosTe/ibHass padora 3. V3yueHue meKI[MOHHBIX MaTepuanoB (4 waca). ITogroroBka K
naboparopHoii pabote Ne3 (4 uaca). BrimosHeHre pacueTHo-Tpaduueckoii padboTsl (2 uaca). Beero
K TeMe 3 — 10 yacos.

TeKylui KOHTPOJIb — YCTHBIM OINPOC MOATOTOBKM K JIEKL[UM, OIPOC NP NPOBeJIeHNH J0IyCKa K
naboparopHoii pabore, 3aiuTa 1abopaTopHOM pabOTHI.

Tema 4. Dxosiornyeckrie Mpo6seMbl yIaKOBOYHOW TIPOMBIIIJIEHHOCTH
CamocrositesibHasi pafora 4. CaMocTosiTe/bHOE HW3ydyeHHe CIeAYIOIUX TeopeThdeCKHX
pa3fesoB JUCLIMIUIMHBL: DKOJOruuecKre NmpobsieMbl yIaKoBOYHOW MPOMBIIITEHHOCTH. CriocoObl
YHUUTOXKEHUSI ¥ YTUIWU3ALA TBEePAbIX OBITOBBIX OTXOAO0B. IlyTh (hOPCHPOBAHHOTO Pa3/IOXKeHHUS
NIO/IMMEePHBIX OTX00B. bropasnaraemble nonvmepHble Marepuanbl. (8 yacoB). BeimosnHeHue
pacueTHo-Tpaduueckoii paboTsl (2 uaca). Beero k Teme 4 — 10 yacos.

Tema 5. BbICOKOTEXHO/IOTMYeCKUX MeTOJ[0B 00paboTKU NIPOAYKTOB

Jlekuus 2. TIpo6sieMbl U TiepCIIeKTUBBI BHE/IPEHHST BLICOKOTEXHOIOTMUeCKHUX MeToloB 06paboTKu
MPOJYKTOB B COBPEMEHHYIO TMHUILEBYIO TTPOMBIIIIEHHOCTh. MIH(pakpacHOe n3/yyeHue B MHIEBOM
TIPOMBIILIZIEHHOCTA. TeopeTHyeckre OCHOBBI HCTIONb30BaHUS MH(GPAKPACHOTO  U3/TyueHUs.
TexHomorun u o6opyzmoBaHMEe C ucronb3oBaHueM WK wu3nyuenus. BbicokoTemmeparypHast
MUKpOHM3aLMs ¥ 6apoTepMuyeckasi 00paboTKa: CyI[HOCTb, 000pyJ0BaHKe, 00/1aCTH PUMEHEHUS],
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TperMYyILecTBa U HeloCTaTKU. [lo/yueHre «B30pBaHHBIX» 3epeH. DKCTPY3MOHHbIE TEXHOIOTHUU U
obopygoBanue. [IpyMeHeHHWe TepPMOTIAaCTUYECKON SKCTPY3UU AJIsi TIO/yueHUs: KapToderabHbIX
YUIICOB Y CyXUX 3aBTPaKOB. (2 yaca)

Jlekuusa 3. CybnumarioHHasi cymika. TeopeTWuecKue OCHOBBI Tpoljecca CyOmMMaiiu. OTaribl
cybnumanmonHo# cymki. CriocoObl 3amopakuBaHMst. TeXHOIOTHsT BaKyyMHOW M aTMOC(epHOit
cyOnmMMarioHHOM Cyiiku. [IperMyiiiecTBa U HeIOCTaTKX CyOIMMALMOHHOM CYIIKHU TI0 CPaBHEHUIO
C TPAaAULIMOHHOM. XapaKTepUCTUKU FOTOBOM MpOoAYKLUWU. [IpUHIIMTHanbHAas CXeMa YCTaHOBKU JIJist
CyONMMMAal[MOHHOW CYILUKW THINeBbIX MpoayKToB. O6opyaoBaHue AJisi CyOIMMAaLMOHHOM CYILKU.
OcCHOBBI MeMOpaHHBIX TeXHOOTH. OCHOBHBIE XapaKTePUCTUKH, KlacCU(UKAIUs U 0COOEHHOCTH
MeMOpaHHBIX TpolieccoB. MeMmOpaHHbIe MOZAYJIM M ammaparbl. JKCTPAKLYsl THUILEBBIX Cpe.
[lepcrieKTVBbI ~ MPUMEHEHUs]  JKCTPAaKLMU  CKWKEeHHbIMA  ra3aMu, ee TpernMylilecTBa.
TexHonornueckass cxema  nomyyeHusi  CO,-5KCTpaKTOB M3 PAacTUTENbHOTO  ChIPbSI.
[TpuHLMITMabHAs CXeMa YCTAaHOBKM [I/Is1 SKCTPaKLUU CKIKEeHHbIMU Ta3aMH. (2 yaca)

Jlekumsa 4. OOpaboTka TIMILEBBIX TPOAYKTOB C TIOMOLIbK aKyCTUUECKHUX METOJOB.
TeopeTrueckre OCHOBBI HCITO/Ib30BAHUS Y/IbTPa3ByKa. VICTOUHMKH aKyCTHUYECKHX KojieOaHHH.
Ob6nacty TipUuMeHeHUs1 Y3 B TIMILEBOW TPOMBIIUIEHHOCTH, €r0 TpenMYyIecTBa M HeJO0CTaTKH.
Wcnonb3oBaHWe yibTpa3Byka B SMY/AbTMPOBAaHWH, [JUCTIEPIUPOBaHUM, CYIIKe, YB/IaXXHEHUHU,
Motike. ArrapaTypHoe odopmiieHHe TIporieccoB. PaguaiiionHast 00paboTKY MUIEBBIX ITPOAYKTOB,
ee TeopeTUYeCKHMe OCHOBbI U amraparypHoe odgopmieHde. IlpeumyiliectBa ¥ HeLOCTaTKH
pafiialliOHHON  00pabOTKM  TPOAYKTOB.  YAbTpaduoneToBoe  H3/IyueHHe B IUIEBOU
TPOMBILLIZIEHHOCTH. [IpviMeHeHHWe MAarHWTHOTO TI0Jii B TIMIEBONM TPOMBIIIJIEHHOCTH IS
06paboTKu >XUIKUX cpef. (2 yaca)

JlaGoparopHasi pabora 4. [TonyueHue BO3AYIIHON KyKypy3bl METOJOM B30PBAaHHBIX 3epeH. (2
yaca)

CamocTrosTe/bHasA padora 5. V3yueHue JieKIMOHHBIX MartepuasnoB (12 uwacoB). IToaroToBka K
naboparopHoii pabore Ne 4 (4 yaca). CaMocCTOsITe/IbHOE U3yUeHUEe CIeAYIOIUX TeOpeTHUYeCKUX
paszenoB AucruruiMHBE: OOpaboTKa MUIIEBBIX IPOAYKTOB 7€KTPUYeCKUM TOKOM. VIcronb3oBaHue
CBY o6pabotku B mnMieBoM mnpombiiuieHHOCTA. O6opygoanue ans CBU  oOpaboTku.
O/eKTPOKOHTAKTHBIM HarpeB. ArmmaparypHoe odopmieHue aaa DK 00pabOTKM THINEBBIX
MIPOJYKTOB. JJIeKTPOIIa3MOJIN3, €r0 CYILIHOCTh, BUbI, 00/1aCTV TIpUMeHeHus1. DIeKTPOKOITueHue,
ero  TeopeTUUeCKHe OCHOBbI, TMpeuMyllecTBa U  HeAOoCTaTku. [IpuHIMNO  JelcTBUsS
3/IEKTPOKONTU/IBHBIX YCTAaHOBOK. (8 uacoB). BrimonHeHue pacueTHo-rpaduueckoil pabotsr (2
yaca). Bcero k Teme 5 — 26 yacos.

TeKyIuii KOHTPOJIb — YCTHBIM OTNPOC MOATOTOBKM K JIEKLIMSIM, OMNPOC MPU NPOBe/IeHHH [JOMyCKa
K abopatopHoi paboTe, 3aiura 1abopatopHOl paboTHI.

Tema 6. ['eHeTHUeCKM MOAU(PULIMPOBAHHOE ChIPbe

CamocrosaiTesibHass pabora 6. CamocrosTenbHOe W3ydyeHHWe CAeAYIOMUX TeopeThueCKUX
pa3fenoB AUCLUIUIMHBL: [IpOAyKTbI MUTAHMS Ha OCHOBE TeHeTUYeCKHM MOAU(ULMPOBAHHOTO
CBIpbsl, TpPOOJIeMBbl MX WCMO/b30BaHUsA. [luieBble Ao00aBku. Llemu uxX BBegeHWs, MPUUKHBI
IIIMPOKOTO MCIO/Ib30BaHus, Knaccudukamysi, 06actu npumeHeHus. [IpyuMeHeHHe TIOBEPXHOCTHO-
aKTUBHBIX BeIleCTB B KaueCTBe SMY/braTopoB. JJeKTPOUMITY/IbCHbIe MeToAbl 00paboTKu
NpoAyKTOB. (8 uacoB). BrimosiHeHWe pacueTHo-Tpaduueckoii padboTsl (2 uaca). Beero kK Teme 6 —
10 yvacos.

Ha nekuMoHHbIX 3aHATMAX (B KONMMYeCcTBe 8 4acOB) WCIOMb3YIOTCS TEXHOJOTHUH: BBOJHAs
JIeKqHA C [IOCTaHOBKOU HpO6J'I€MbI; O6’bHCHI/ITEJ'IbHO-I/IJIJIPOCTpaTI/IBHaH (I)opMa; «JIEKUA-TIPOBOKALIHA», T.€.
B Mpoljecce JIeKIIMU Jle/laeTcsl MpeJHaMepeHHas OIMOKa C TMOC/IeAYIONIMM OIMPOCOM CTY/AE€HTOB Ha
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c/leflyroIel JIeKIUM M OpraHu3al[iel [uajiora «IperolaBaTe/lb-CTYeHT», «CTYIeHT-CTYIeHT» C Iie/bio
BBISIB/IEHUSI OLLIMOKU 1 YCTaHOBJIEHHUS] UCTHHBI.

IIpomMe)XyTouHasi aTTecTalus Mo JUCIUIIMHE: 3aUeT C OLIeHKOH

W3yueHve [OUCLUIUIMHBI 3aKaHUYMBaeTCs 3aueTOM. 3aueT [IPOBOAUTCS B COOTBETCTBUM C
[Tono)keHneM O 3aueTHOW M 3K3aMeHaL[MOHHOM ceccussx B HUY MBOU u MHCTPYKTMBHBIM MMCbMOM OT
14.05.2012 . Ne 11-23.

5. MepeyeHb Yy4yeOHO-METOAUUYECKOrO oOOecrnevyeHUss ANs CaMOCTOATENIbLHOW paGoTbl
obyuarLmxcs no AUCUUNnHe

[nist obecrieueHust CaMOCTOSITeTbHOW paboThI pa3paboTaHbI:
J€MOHCTPALIMOHHbIE CIal/Ibl JIEKLUH 110 JUCLIUIUIVHE,
MeTOAMYeCKHe YKa3aHHs [0 CaMOCTOSITe/IbHOM paboTe NpH MOATOTOBKe K JabopaTopHbIM paboTam.

6. ®OHA OUEHOYHbIX CpPeAcTB AJiI1 NPOBeAeHUs MPOMEXYTOUYHOW arTectauum
obGyyaroLwmxca no gucuuninHe

6.1 NMepeyeHb KOMMNETEeHUUIi C yKa3aHueM 3TanoB Ux hopMupoBaHUA

IIpy ocBOEHUM JUCLIAIIIMHBI (POPMUPYIOTCS CAeAyHoLe KOMIleTeHLMuU: podeccroHanbHble 1TK-9,

[TK-10.

YKasaHHbIe KOMITeTeHLMU (POPMUPYIOTCSI B COOTBETCTBUU CO CJIelyHOLMMHU 3TarlaMu:

1. dopmupoBaHMe U pa3BUTHE TeOPETUUECKUX 3HAHWM, NPeAyCMOTPEHHBIX YKa3aHHbIMU
KOMITeTeHLUSIMH (JIEKLIMOHHbIEe 3aHSTHS, CAMOCTOsITe/IbHAst paboTa CTyIeHTOB).

2. IlpuobpeTeHne W pa3BUTHe TPAKTUUYECKUX YMEHHH, TPeJyCMOTPEHHBIX KOMIIeTeHLIUSIMU
(y1aboparopHbIe paboThI, CaMOCTOSITe/TbHAsi paboTa CTYI€HTOB).

3. 3akpervieHue TeOpeTUUeCKUX 3HaHWK, YMEHUW U MPaKTUYeCKUX HaBBbIKOB, NPeJyCMOTPEHHBIX
KOMITeTEeHLUSIMH, B XO/le 3alllMT JJabopaTopHbIX paboT, a TakKe yCIIellHOM cjauy 3ayeTa.

6.2 OnucaHue nNokasaTtenei N KpUTepMeB OLEHUBAHUA KOMNETEHLMIA Ha pas/INYHbIX
3aTanax ux oopmMmpoBaHusi, ONNCaHUS LLIKaJ1 OLLeHUBaHUSA

CchopMHUpPOBaHHOCTL KOMIIETEHIIMM B pPaMKaX OCBOEHUs [JaHHOW AWCLUIUIMHBI OLIeHHWBAeTCs TI0
TpeXypOBHEBOM IIIKaJie:

- TIOPOTOBBIN YPOBEHb SIBSETCS 00s13aTeIbHBIM /1Sl BCEX 00yUarOIUXCs 110 3aBepILeHUH 0CBOEHHS
JVCLUIIVHBI;

- TMPOJBUHYTHIA YPOBEHb XapaKTepPU3yeTCsl TMpEeBbIIEHWeM MHWHUMA/bHBIX XapaKTepUCTHUK
c(hOpMUPOBaHHOCTH KOMITeTEHL[MM 110 3aBepLIeHUH 0CBOEHUSI JUCLIUTLIUHBI;

- 5TaJIOHHBbIN YPOBEHb XapaKTepu3yeTCss MaKCMMalbHO BO3MOYKHOM BbIPD@>KEHHOCTBIO KOMITeTeHLIMU
Y SIBJISIeTCS Ba’KHBIM KaueCTBEHHbIM OPUEHTHUPOM [ijIs1 CAaMOCOBEPILIeHCTBOBAHUS.

[Tpu gocraTroyHOM KauecTBe OCBoeHUsi Oosiee 80% NpUBeNEeHHBIX 3HAHWM, YMEHUN W HaBLIKOB
TriperioflaBaTesib OLIEHHMBaeT OCBOEHWE [aHHOM KOMIEeTEeHLMM B paMKaxX HacTosileld AWCLMIUIMHBI Ha
3TaJIOHHOM YPOBHe, MpHU OCBoeHuMU Oosee 60% TIpUBEAEHHBIX 3HAHWN, YMEHWH W HaBBIKOB — Ha
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TIPOABUHYTOM, TIpU ocBoeHuu Oomee 40% ripuBeleHHbIX 3HAHWIA, YMEHW M HABLIKOB - Ha TIOPOTOBOM
ypOBHe. B MpOTHBHOM CJlyyae KOMITeTEHLUSI B paMKax HAaCTOSLLelN AUCLIMIIIMHBI CUNTAeTCs] HEOCBOEHHOM.

YpoBeHb c(HhOPMHUPOBAHHOCTH KaXK/I0M KOMIETeHLIMA Ha pa3/IMUHBIX 3Tarnax ee (OpMUPOBaHUS B
rnponecce 0OCBOeHHUA ,E[aHHOﬁ AUCHUITIMHBL OLIEHMBAETCA B XO/[€ TEeKYLIEro KOHTPOJIA YCIieBaeMOCTHU U
MpeacCTaB/I€H Pa3/IMYHBIMU BHdMHK OLI€HOUHBIX CPe/CTB.

[na oueHkn chopmMMpOBaHHOCTM B paMKax AaHHOW AucunnnunHbl komneteHumn MK-10,
XapaKTepU3yeMol «CIIOCOOHOCThIO 00ecrieurBaTh TEXHOJOTMUHOCTb U3/Ie/IMA U ONTHUMAaIbHOCTh
nponeccoB MX M3rOTOB/IEHUS, YMEHUEM KOHTPOJIMPOBATH COG]‘IPO,E[GHI/IE TeXHOJIOTMUeCKOU AUCHUIT/INHBI
TpU M3TOTOBJIEHUM W3Ze/Wi» TperojaBaresieM OLIeHUBAeTCsl Cofep)kaTe/ibHass CTOPOHA U KauyeCTBO
MdTepHua/ioB, IIpUBEAEHHBIX CTYAEHTOM Ha TIIPaKTUUYECKHX 3dHATHUAX U na60paToprlx 3aHATUAX, B
KypCOBOM IIDOEKTE. YuUTBLIBAIOTCA TAaK)Ke OTBEThI CTyAEeHTa Ha BOIIPOCHI MO COOTBETCTBYIOIIMM BHAdM
3aHATHI TIPU TEKYIIleM KOHTPOJIe — YCTHBIX OMpOcCaX, 3alluTax J1abopaTopHbIX paboT.

HpI/IHI/IMaETCH BO BHMMdHIE 3HAHUA 06y‘-Ia}OU.[I/IMI/ICH:
- TeEXHOJIOTHYECKHUX IMPO1eCCOB, IIPUMeEHsAeMBbIX B ITPOMU3BOACTBE TaphI,
- TeXHOIOTMM U 060pyoBaHus ¢ ucronb3oBanueM VK uznyuenus, CBU o6paboTky, MeMOpaHHBIX
TeXHOJIOTH, aKyCTUYeCKUX METO/I0B, PaIMallMOHHON 00pabOTKY, yIbTParoIeTOBOTO U3y YeHH s
obopyznoBaHue /17151 haCOBKH M YIIaKOBLIBAHUS MUIL[EBBIX TTPOAYKTOB;
Ha/TMure yMeHUs:
- MoI6MpaTh, 00C/TY»KUBATh U IKCILTyaTUPOBaTh 060pyoBaHue /it (haCOBKU U YITAaKOBBIBAHHS TTHITIEBBIX
TIPOJIYKTOB, 060py/IOBaHMEe BLICOKOTEXHOJ/IOTHYECKOM 00paboTKY;
MpUCYTCTBHE HABbIKA:
-I/I,E[EHTI/ICI)I/IK&LU/IH MOJIMMEPHBIX YITAKOBOYHBIX MaT€PKUaJ/IOB;
- pacueTa obopyzmoBaHus AJis (haCOBKH U YTIaKOBBIBAHUS TTUIIIEBBIX IMPOAYKTOB, 000PYI0BaHUS
BBICOKOTEXHOJIOTHUECKOU 00pabOoTKH.
Kputepuu oueHuBaHus YPOBHA CCPOPMMPOBAHHOCTM KOMMETEHLMM B MpOLEecce BbINOSHEHNS
3a/laHnii Ha nabopaTopHbIX paboTax

Kputepun  oueHMBaHMS  YPOBHA  CCOOPMUPOBAHHOCTM  KOMMETEHUUK MNnK-10,
XapaKTepU3yeMol «CIIOCOOHOCTBI0 00ecreurBaTh TEXHOJOTHUHOCTb U3€MA W ONTHMAaIbHOCTH
nponeccoB MX M3rOTOB/IEHUS, YMEHUEM KOHTPOJIMPOBATH CO6J‘IIO,£[€HI/I€ TeXHOJIOrHuYeCKoi AUCHUIT/IMHBI
TpY  W3TOTOBJIEHUM W3[e/Wi» B Tpollecce 3alfuThl jabopaTOpHBIX pPaboT, Kak (OpMBI TEKYIIETO
KOHTpo/si. Ha 3ali[uTe COOTBETCTBYIOIIMX JiabopaTOpHBIX paboT 3azaeTcss 2 BOIpoca U3 TE€peyHs,
TIPHMBE/IEHHOTO B OMTUCAHWUHN K COOTBETCTBYIOIIIEH labopaTopHOii pabore.

[TonHbIli OTBET Ha OJMH BOIIPOC COOTBETCTBYeT IIOPOrOBOMY YPOBHIO C(OPMHUPOBAHHOCTU
KOMIIeTeHIIMKM Ha AJdHHOM 3Talle ee Cl)OpMI/IpOBaHI/IH, TI0JIHBIA OTBET Ha OAVH K1 YaCTUYHBLIA OTBET Ha
BTOPO# — MPOJIBUHYTOMY YPOBHIO; TIPU TIOJTHOM OTBeTe Ha /iBa BOIpPOCa — 3TaJlOHHOMY YPOBHIO.

CchopMHUPOBaHHOCTL YPOBHSI KOMIETEHLIMM He HIDKe TOPOrOBOr0 SIBISIETCSl OCHOBaHWEM [Ifist
AOITyCKa 06yqa}0u.[eroc;[ K HpOMe)KyTO‘{HOf/i dTTeCTalyu 110 I,L[élHHOIt/i AUCHUIL/INHE.

[Ona oueHkn chopMMPOBAHHOCTU B paMKax AaHHOW AucuunivHbl komneTteHuun MK-9,
XapaKTepu3yeMoW «yMeHWeM TIPUMEHSTb MEeTOAbI KOHTPOJIs KauecTBa W3fie/iuii U 00beKTOoB B cdepe
npodecCroHa/NbHOM  eITeTbHOCTHA, TIPOBOAWTL aHa/U3 TIPUUMH HapyIlIeHWH TeXHOJIOTUYeCKUX
nponeccos " pa3paﬁaTbIBaTb MEepOIIpUATUA MO0 HX IIpeAYIIpeXAEeHHIO» IIperiogaBaTe/ieM OL€HHUBAETCA
coZiepyKaTe/ibHasds CTOPOHa U Ka4eCTBO MaTepHaJiOB, IMPUBEAEHHBIX CTYJEHTOM Hd IMPAKTUUYECKUX 3aHATHUAX
u JIa60paTOprIX 3dHATHAX, B KYPCOBOM IIDOEKTeE. YUHUTBIBaIOTCS TAKXKE OTBETHI CTy[leHTa Ha BOIPOCHI 110
COOTBETCTBYIOI[M BH/jaM 3aHSITHI MTPY TEKYIleM KOHTPOJIe — YCTHBIX OTMPOCAXx, 3aliTax abopaTopHBIX
paboT.

HPI/IHI/IMaETCH BO BHMMaHHe 3HAHUA O6yI-IaIOLL[I/IMI/ICHZ
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- COBpEMEHHBIX TEH/I[eHI_]I/Iﬁ B ynaKOBOqHOﬁ IMPOMBIIIEHHOCTH;

- 001X TpeboBaHUH K YIIAKOBOUHBIM MaTepHasiaM 1 yITaKOBKaM;

- crtiocoboB YHUUTOXEeHUA U YTU/IW3allhKi TBepAbIX OBITOBBIX OTXOA0B,

Ha/IMyre YME€HHHA:

- MapKHpoBaTh Tapy " YIaKOBKY;

- IIPUMEHATb ITOBEDXHOCTHO-dKTHBHBIX BEIIE€CTBd B KAUY€CTBE SMY/IbI'dTOPOB;

IMPUCYTCTBHE HABBIKA:

- II0OJIyU€HH MMOJIMMEPHBIX ITJIEHOK;

- WCTIO/Tb30BaHMSI BEICOKOTEXHOIOTUUECKHUX METOZ0B 00pabOTKY MPOAYKTOB B COBPEMEHHOU THIIEBOM
MPOMBILIJIEHHOCTH.

Kputepuu oueHnBaHns YpOBHA CROPMUPOBAHHOCTY KOMMETEHLNN B MPOLEecCe BbINOSIHEHNS
3a/laHunii Ha nabopaTopHbIX paboTax

KpuTepumn oueHnBaHus YpoBHA copMmnpoBaHHOCTU KoMneTeHumn MK-9, xapakrepusyemoii
«yMEHHEeM TIPUMEHSITh METOZIbI KOHTPOJIS KauecTBa W3[ennuii U 00beKTOB B chepe mpodeccroHaTbHON
AedATe/IbHOCTH, MPOBOAUTE dHAJ/IM3 TIPUUYHH HapyLLIEHI/Iﬁ TEXHOJIOTUUECKHX TIPpOLeCCOB U pa3pa6aTbIBaTb
MEpOTIPUATUS TI0 WX TPeAYINPeXAeHUI0» B TIPOI[ecce 3allUThl J1abOpaTOPHBIX paboT, Kak (OPMEI
TeKyIllero KOHTposisgs. Ha 3ali[uTe COOTBETCTBYIOLIMX jabopaTopHBIX paboT 3ajaeTcs 2 BOIpoca U3
TiepeyHsi, MPUBEIEHHOTO B OTIMCAHUM K COOTBETCTBYIOIIel jabopaTopHoii pabore.

[TonHbIli OTBET Ha OJMH BOIIPOC COOTBETCTBYeT IIOPOrOBOMY YPOBHIO C(OPMHUPOBAHHOCTU
KOMIIeTeHIIMKM Ha AJdaHHOM 3>Tdalle ee Cl)OpMI/IpOBaHI/IH, TI0JIHBIA OTBET Ha OAWH M1 YaCTUUHBIA OTBET Ha
BTOPO# — MPO/IBUHYTOMY YPOBHIO; TIPU TIOJTHOM OTBeTe Ha /iBa BOIpPOCa — 3TaJOHHOMY YPOBHIO.

CchopMHUpPOBaHHOCTL YPOBHSI KOMIETEHLIMM He HI)Ke TOPOroBOro SIB/SIETCS OCHOBaHWEM [I/ist
JloTTycKa 00yJaroLerocst K MpoMeKyTOYHOM aTTeCTalyuy 10 JaHHOM! JAUCIUIIIHE.

dopMoli MPOMEXYTOUHOM aTTecTallid MO0 [aHHOW AUCLUIUIMHE SIBJISIeTCSl 3aueT C OL|eHKOM,
OlleHMBaeMbId M0 TipuHATOM B HUY «MO3W» ueThipexOamibHOM cucTeme: "OoTiuuHO", 'Xoporro',
"yIOBIETBOPUTENBHO'", "HEYIOBJIETBOPUTE/IBHO .

3aueT C OLEHKOM M0 AMCIUIUIMHE «BBbICOKOTEXHO/MIOTHYecKass 00paboTKa M yIakoBKa TMHIIEBBIX
TIPOZIYKTOB» TIPOBOJUTCSI B YCTHOU (pOpMe.

Kputepuu onjeHMBaHMs(B COOTBETCTBUM C MHCTPYKTUBHBIM nricbMoM HWY MOMU ot 14 masa 2012
rozga Ne U-23):

OLIeHKH «OT/IMYHO» 3aC/Iy)KUBAeT CTyAeHT, 0OHApPY>KUBILHI BCECTOPOHHEe, CHCTeMaTnyeckoe M
ryOoKoe 3HaHWe MarepuajoB HW3yueHHOW [AUCLUIUIMHBI, YMeHWe CBOOOJHO BBIMOMHATh 3a/laHus,
NpelyCMOTPeHHbIe TTPOrpaMMOM, YCBOMBIIWKA OCHOBHYIO U 3HAKOMBIM C JOTMOJHUTE/ILHOM JTUTEPaTypou,
peKOMeH/IOBaHHO# paboueil TMpOrpaMMol JUCLIMIUIMHBI, TIPOSIBUBILNM TBOpUeCKHWe CIIOCOOHOCTH B
TOHUMAaHUM, W3/I0KEHWM W WCTOb30BaHWM MaTepPUajoB HW3yUeHHOW [UCIMIUIMHBI, 0e3ynpeuHo
OTBETUBILLIMM He TOJILKO Ha BOIPOCHI OWieTa, HO W Ha JOTOJHUTE/IbHbIe BOMPOCH B pamMKax paboueit
MPOrpamMMbl IUCLIUIIMHBI, MPaBUWIbHO BHITIOJIHUBILINK MMPAaKTUUeCKUE 3a/laHue.

O1LIeHKH «XOPOIIIO» 3aCTy>KUBaeT CTyAeHT, 00HapY>KUBILMH TOJIHOe 3HaHHe MaTepraa h3yueHHON
JVCLIMTITMHBI, YCIELIHO BBIMO/IHSOLIMN MPeAyCMOTPEeHHbIe 3a/laHus], YCBOUBILIWKM OCHOBHYIO JINTEPaTypYy,
peKoMeH/IoBaHHYI0 paboueil MporpaMMoil [JUCLIMIUIMHBL, TIOKa3aBIIMKA CHCTeMaTUUeCKW XapakTep
3HAHWM 110 JUCIATITMHE, OTBETUBIIIMKA Ha BCe BOTIPOCHI OW/IeTa, TIPaBUIbHO BBITIOJTHUBIIUK MTPAKTUYECKHEe
3ajlaHre, HO [IOTYCTUBIIMK MTPU 3TOM HeTPUHIIUITHAbHbIE OIIUOKHU.

OLIeHKU «y[OBJIETBOPUTE/BHO» 3aCTY)KUBAeT CTy/eHT, OOHapy)KUBIIMK 3HaHWE MaTepuasa
W3y4YeHHOU [JUCLIUIUIMHBI B 00beMe, HeOOX0AUMOM /ISl ja/ibHeliel yueObl U Tipe/icTosiilell paboThl TI0
npodeccry, CIpaB/SIOLUIUICS C BLITIOTHEHWEM 3aflaHui, 3HAaKOMbl C OCHOBHOW JIUTepaTypoM,
peKOMeH/IOBaHHO#M pabodyeli TporpaMMoi AUCLUIUIMHBI, JOMYCTUBIIMM TIOTPEIIHOCThL B OTBeTe Ha
TeOpeTUYeCKre BOIPOChI W/WIM TIPU BBIMOJIHEHWU TPAKTUYECKUX 3a/laHuM, HO 00safiaroluii
HeoOXOJUMbIMHU 3HAHUSIMU /ISl UX YCTPaHeHUs T0J, PYKOBOZACTBOM TIperiofiaBaTesisi, JIMOO HempaBUIbHO

9



INCLUDEPICTURE

"http://sbmpei.ru/image/stuff/top_left.png" \*
Pa6ouas npoepamma ducyuniunbt 51.B./IB.9.1 «BbicokomexHono2uueckas (—g',g,';;mﬁ

0b6pabomka u ynaxkoeka nuiyeebix npodyKmoe»

N
MERGEFORMATINET vn_

BBLITIO/THUBILIEMY TIpaKTUUeCcKoe 3a/laHue, HO TI0 yKa3aHWIO TMperiofiaBaresisi BbITIOJHUBIIUM JApyrye
TIpaKTUUeCKUe 3aJlaHusl U3 TOTO JKe pa3jena AUCLUTUINHBL.

OLleHKa «Hey/I0B/IeTBOPUTEIbHO» BBICTAB/ISIETCS CTYIEeHTY, 0OHApYy>KUBIIIEMY Cepbe3HbIe MPobesTbl
B 3HAHUSIX OCHOBHOTI'O MaTepuasia U3yueHHOW AUCLIMIUIMHBI, JOMYCTUBILEMY NPUHLUITHA/IbHBIE OLIUOKY B
BBITTOJIHEHWY 3a/laHWM, He OTBETHBIIIEMYy Ha BC€ BOMPOCHI OWIeTa W JIOTNOJHUTE/bHBbIE BOMPOCHl U
HerpaBWIBHO  BBITIOJTHUBLIEMY  TIpAKTHYeckoe 3aZiaHue  (HerpaBWIbHOE  BBLITIOJIHEHWE  TOJIBKO
MPAKTUUeCKOTO 3aZlaHUsi He SBASIeTCS OJHO3HAYHOW TPUUYMHON [I/I1  BBICTAB/I€HUSI  OLIeHKHU
«HEYJIOBJIeTBOPUTEJIbHO»). Kak mpaBusio, olleHKa «HeylI0B/IeTBOPUTENHHO CTaBUTCS CTY[eHTaM, KOTOpbIe
He MOTYT IpPOJO/DKUTh 00yueHHe 1Mo oOpa3oBaTe/ibHOW TporpaMMe 0e3 JIOTIOTHUTETbHBIX 3aHSATHH 10
COOTBeTCTBYHOIIeN AucHUIUIMHe ((hOPMUpPOBaHWS M Pa3BUTHsI KOMIETEeHL|MM, 3aKperiéHHbIX 3a JaHHOU
mucturuiiHOM). OIleHKa «HeyJIOBIeTBOPUTETbHO» BBICTABJ/ISIETCS TAKXKe, €CU CTYAEHT: ToC/ae Hadasa
3aueTa OTKAa3aJiCs ero CAaBaTh WM HapyIIW/I MpaBWa CAauM 3aueTa (CTIMCBIBAJI, MOZCKa3biBaa, 0OMaHOM
TIBITAJICS TIOJTYYXTh OO/Iee BHICOKYIO OLIEHKY U T.1.).

B 3a4eTHVYI0 KHWXKY CTVAEHTa U MNPUAOKEHUK K AUMJIOMY BbIHOCUTCHA OLIEHKA 3a4yeTa No
aucunnamHe 3a 5 kypc.

6.3 TunoBble KOHTPO/NbHbIE 3aflaHUA UM UHble MaTepuasbl, Heo6xoaumble ANSA
OUEHKN 3HaHWii, YMeHUWiA, HaBblkOB U (Unun) onbiTa AeATeNIbHOCTY,
XapakTepusyowmx 3rtanbl (pOpMUPOBaHUA KOMNETEHUUA B npouecce OCBOEHUSA
oGpasoBaTesibHOW NporpaMmmbl

Borpockl o ¢opMHpOBaHUIO U Pa3BUTHIO TEOPETUUECKUX 3HAHUM, MPe/lyCMOTPEHHBIX KOMIIeTeHLUSIMHY,
3aKperyieHHbIMU 3a AUCLIMIITMHOMW (TTPYUMepHble BOMPOCHI T10 JIEKLIMOHHOMY MaTepyany JUCLUIIAHbI):
1. DneKTpOKOHTAaKTHbIN Harpes.
2. TeopeTnyeckuie OCHOBBI CyOTMMALIMOHHOM CYIITKH.
3. 3amopa’kMBaHHe KaK TMepBbIi 3Tar CyOnMMalMoHHON cyliku. TepMorpamma ObICTpOro
3aMOpakUBaHUsI.
4. Cnoco0bl 3aMOpa)KMBaHWsI TIPH CyO/TMMAIMOHHOMW CyIIKH. [IpermyIiecTBa U HeI0CTaTKK
3aMOpaKMBaHUsI C pa3HOM CKOPOCTHIO.
CyIIHOCTB 3TaroB CyOMMarvi ¥ BaKyyMHOW CYILIKH.
TexHosorusi arMochepHo# CyOMMMaIiMOHHON CYIIIKH.
[MpuHLMNUanbHast cxemMa BaKyyM-CyO/MMaliMOHHOM YCTaHOBKY TIEPUOAMYECKOTO [IeCTBUSI.
Knaccudukarmsi o6opynoBaHus [jis BAKYyMHOUM CyO/IMMallMOHHOM CYIIIKH, ero KpaTKast
XapaKTepUCTHKaA.
9. TexHonoruueckasi cxeMa CyOTMMaI[MOHHOMN CYIIKA PaCTUTETbHBIX TTPOAYKTOB.
10. KauecTBo, yC/i0BUsI XpaHeHUsI, YIIAKOBLIBAHUE W PeTrypaTalys TIPOAYKTOB CyOIMMariMOHHOM
CYLLKH.
11. TIpenmyuiecTBa ¥ HeJOCTaTKK CyOIMMAL[MIOHHOM CYIIIKH TI0 CPaBHEHUIO C TPaJULIMOHHOM.
12. CyjHocTh ¥ 06/71aCTH PUMEHEeHUsT 37IeKTPOTIa3MOoJTH3a.
13.TIpeumy1jecTBa 3/1€KTPOIIa3MOIU3a M0 CPABHEHUIO C TPAJWLIMOHHBIMU TEXHOJIOTHSIMHU.
14. TeopeTueckure OCHOBBI TIpoLjecca 3KCTPy3uu. Busl skcTpy3un. OCHOBHBIE 3Tarbl IKCTPY3UH.
15. ITynbcaroHHbIe MeTozibI 00paboTKK MPoAYKTOB. [IpUHIMITHAIBEHAS CXeMa My IbCalIOHHOM
MHeBMaTUYeCKOW yCTAaHOBKU.
16. Knaccudukarus v o01ijast XapakTepyuCcTHKa OCHOBHBIX BUI0B MeMOpaH. [Tonsipu3arust MmemOpaH.
17. Obnactu ipuMeHeHNst 6apoTepMuYeckoil 06paboTKH, ee IPeUMYIIeCTBa U HEJJOCTAaTKH.
KauecTBeHHbIe 10Ka3ares v FOTOBOU MPOAYKLMHU.
18. ObmacTy IpyUMeHeHUs yIBTPa3ByKa B MMUIIEBOM MPOMBIIIIEHHOCTH.
19. O6opyzaoBaHue /17151 SKCTPYAUPOBaHUs. XapaKTepPUCTHUKA OCHOBHBIX pab0OUMX OpraHOB.

Ny,
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20. Vicnonb3oBaHMe 3/1€KTPOUMITY/ILCHBIX METOJ0B [jis 00pabOTKY MPOAYKTOB: TeOPETUUECKHEe
OCHOBBI, 00/1aCTH UCIT0/Ib30BaHUSI.

21. MemOpaHHbIe MOZAY/H U ariaparsl.

22. TexHosoruueckasi cxema roydeHust CO»-3KCTPaKTOB U3 PaCTUTELHOTO ChIpbs. CIIOCOOB
NoBbIlIeHUs 3()(HEeKTUBHOCTH SKCTPAKLIUH.

23. Knaccudukanys 1 KoguduKarus MUIeBbIX J00aBOK.

Bomnpock! o mpruobpeTeHuto U pa3BUTHE MPAKTUUECKUX YMEHUH, TTPeyCMOTPEHHBIX KOMITETEHIIUSMHU,
3aKperIeHHbIMU 3a JUCLUTUIMHON
(TpyMephI BOTIPOCOB K J1abOpaTOpHBIM paboTam)

1. Yro npeacrasnsiet coboit MK uznyuerne? OnMImMTe MeEXaHU3M €r0 BOSHUKHOBEHHUSI.

2.  TlpuBeaute (OpMYyIMPOBKH OCHOBHBIX 3aKOHOB VK u3nyueHusl.

3. Kakue ucrounuku MK u3nyuenus Bam usBectHol? Kinaccuduiupyiite 1 onuimre

OCHOBHBbIE BHU/Ibl TEMHBIX U CBETJIbIX U3/TyuyaTesiei.

4.  Ilepeumncnure ocHOBHBIe 0OmacTu puMeHeHust K v3mydyeHust B UIEeBOI

NIPOMBILIIEHHOCTH.

5. Urto Takoe NoTeHLMa CyIIKU U KaK OH paccuuThiBaeTcsi? OT yero OH 3aBUCUT U KaK

MO)XHO €r0 MOBBICUTh?

6.  Kak 10/DKHBI COOTHOCHUTBCS ONTHYeCKHe XapaKTepucTuku oovekTa K o6paboTku u
VICTOYHHMKA U3nydeHus? [Ipusesure npyuMepsl.

7. Uro nipeacTaBnisieT OO0 MPePHIBUCTBIN U TlepeMeHHbIN peXkKUMbI 00/ryuenusi? [1ist uero

OHU TIPUMEHSIFOTCS?

8.  Kakme crmocoObl Teruionepesaur BaM M3BeCTHbI? Kakue U3 HUX peam3yrOTCsl B JAHHOMN

naboparopHoii pabore?

9.  Onumwre NpUHLMNKAIBHBIE CXeMbl B3aMMHOI'O PaclO/IOKeHUs MPOAYKTa U U3nyvaresnen

ripu VIK o6paboTke, yKaskuTe 00/1aCTH X UCTIOb30BAHMS.

10. Kakue wucrounuku MK wusnyuenuss Bam u3BecTHbI? Kraccuduuupyiite ¥ onuimmre

OCHOBHBIE BH/Ibl TEMHBIX U CBETJIbIX U3/TyuyaTesiei.

11. TlepeumciuTe OCHOBHBIE 00IACTH NTPUMEHEHHs TepMUYeCKor 00paboTKH MPOAYKTOB C

riomotso UKIJT.

12. CxematnuHO M300pa3uTe MPUHIUITHAIBHYIO CXeMy MUKpoHHu3aTopa. Kakue ucrounnku MK

V3JIy4yeHUsl MOI'yT B HeM MCII0/Ib30BaTbCs?

13. KakoBbl TpeboBaHUs [IpebABJIAIOTCSA K pexxumMy o0syueHust pu

BBICOKOTeMITepaTy PHOMMUKPOHU3ALIAN ?

14. Kak MO)XHO pery/iMpoBaTh HHTEHCUBHOCTh 0OPaOOTKH MPOJYKTa MPY MUKPOHH3ALNHN?

15. Uro mpeacTarnsieT coboii 6aporepmuueckass o6paborka? Kakue rpoiiecchl TTPOUCXOAST C

rpoAykToM B nponecce bTO?

16. OnuumuTe NpUHLMNMAALHYIO cxeMy armapara A BTO. B ueM ero mpeumyiiectsa U

HeJ0CTaTKu?

17. OnummTe  OCHOBHble  3Talbl  MPOM3BOACTBA  «B30pPBaHHBIX  3epeH».  Kakue

BBICOKOTEXHOJIOTMUeCKHe MeTObl MOTYT IPY 3TOM UCII0/Ib30BaThCs?

18. B uyem mnpeumyljecTBa paJUalMOHHOrO TeruionoABoga mnpu MK TepMoobpaboTke 1o

CPaBHEHHUIO C KOHBEKTUBHBIM Y KOHZYKTUBHbBIM?

19. Oxapakrepu3yiTe TeXHOJIOTMYeCKHe (DYHKLIUM SMY/IbraTOpPOB.

20. B ueM CMBICJI TOHATHUS «ITOBEPXHOCTHAs aKTUBHOCTb»? KakMMM CBOMCTBaMH MOJIEKYJT OHa

obycnoBneHa?

21. Onummre MeXaHW3M CTaOMITH3alU TIUIEBbIX IMY/IbCHM pa3HbIX TUIIOB OPraHUYeCKUMU U

HeOpraHW4YeCKUMHU 3MY/IbraTopaMH.
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22. OnuiuTe TeopeTUYeCKrue OCHOBBI S3KCTPAKLIMU MUILEBBIX CPeJ.

23. Kakue 3KCTpareHTbl HCIIOJIb3YIOTCS B TMINIEBOM TIPOMBIIUIEHHOCTH? YeM 00ycC/ioBIeH
BBIOOD KCTPAareHTOB?

24. B ueM CyIIHOCTb 3KCTPaKLMU CKWKEHHbIMU ra3amu? B uem mpeumyillecTBa AaHHOU
TEeXHOJIOrUU?

25.  OnuiumTe MPUHLMITHAIBHYIO CXeMy yCTaHOBKU 151 CO,-3KCTPaKLIUH.

26. Oxapakrepu3yuTe OCHOBHble 3Tanbl TexXHOMAOrUM TonydeHuss (CO,-3KCTPAKTOB U3
PaCTUTENIBHOTO ChIPbSI.

Bonpockl 110 3aKkperyieHrio TeopeTUUYeCcKuX 3HaHW, yMEeHHH U PaKTUYeCKHX HaBbIKOB,
NpeZlyCMOTPEHHbIX KOMITeTeHLIMsIMU (BOIPOCHI K 3auUeTy)

[ToHsiTvie Tapbl, yIAaKOBKU, BCIIOMOTaTe/IbHBIX YTIAKOBOYHBIX CPE/ICTB, YIIAaKOBOUHBLIX MaTepuasioB.
CoBpeMeHHbIe TeH/IeHITMU YTIaKOBOUHOU TPOMBIILI/IEHHOCTH.

@OyHKIMM Tapbl ¥ YIIAKOBKH, UX XapakTepucThka. CBOWCTBa, 00ecrieurBaroliie BHITIOTHEHHE 3THUX
¢dbyskupi. OOmue TpebOBaHMSI K YIAKOBOYHBIM MaTepHajiaM: MeXaHWuecKas, XUMHuecKas,
K/IMMaThyecKkasi CTOMKOCTb, TePMEeTUYHOCTb, TIPOHULIAEMOCTb, TEXHOJIOTMUHOCTh, 3CTETUUHOCTD,
9KOJIOTUYHOCTb.

WudopmarimonHas GyHKLIYS YakoBKUA. Busl nHGOpMaryv, HAaHOCUMOM Ha TIOTPeOUTENTbCKYIO U
TPaHCIIOPTHYIO Tapy, Crocobwl ee mpefcTaBieHus. OOs3aTesbHbIEe W TIPOU3BOJIBHBIE 37IEMEHTBI
MapKUPOBKU.

3HakoBasi MapKMpDOBKa TIPOAYKLIMM, €e 3HaueHue, K/JacCU(UKaIUU. OKonoruyeckas,
noTpeOuTeNnbCKasl, TpeayrpeJuTe/bHas, TPAHCIIOPTHas, CreljhaabHass MapKUPOBKa, 3HAKU
COOTBETCTBUSI.

Knaccudukaium Tapbl M yNakoBKM [0 Ha3HAueHWIO, IO KOHCTPYKLMW, IO MaTepuany, o
OTHOIILIEHUIO K TIPOAYKTY, TI0 TePMEeTUYHOCTH, TI0 CTIOCOOHOCTH COXPaHATh (POPMY, TI0 TEXHOIOTUU
TIPOU3BO/ICTBA (C TIPUMEPaMM).

TapoymnakoBOuHble MaTepuajbl Ha OCHOBe a/llOMUHHS (TIPOKaT, aJlOMUHUPOBaHHasi >KeCTh,
(ospra). ObI1Iast XapaKTepUCTUKA, U3TOTOB/IEHHe, TIPUMeHeHHe, PerMYyIIeCTBa U HeJJOCTaTKH.
Kectnb (uepHasi, Oemast, XxpOMHpOBaHHasi): 00IIasi XapaKTepUCTUKA, U3TOTOBJIEHNE, TTPUMEHEHNE,
TIperMYyI1llecTBa U He0CTaTKU.

ByMa)kHble yIaKOBOUHbIE Marepuasbl: 00IMe TpeboBaHMs, CTaJiuyd TPOM3BOACTBA. Ilucuas,
yTaKoBOUHasi, apadWHUPOBAaHHAs, STUKeTOUHas1, [u3aiiHepcKas Oymara, TiepraMeHT U TepramuH,
WX U3TOTOBJIEHHE U TIPUMeHeHHe.

KapToHHble Marepuasnbl B YMAKOBOUHOW TPOMBILIIEHHOCTH  (TUMOrpad)CKui, TapHbIH,
ropprUpOBaHHbIM KapTOH): KpaTKas XapaKTepUCTUKAa W 00/7acTH TpuMeHeHHs. I[TpOW3BOZACTBO
KapToHa U ro)poKapToHa.

Krnaccudukaiium momvMepHbIX YIIaKOBOUHBIX MaTepPUasioB M0 COCTaBy, IO TPOMCXOXKAEHUIO, TI0
MeXaHWYeCKHMM CBOMCTBaM, IO MPUPOZe aTOMOB LiefH, MO CTPOEHWIO LeMu, MO Pery/isspHOCTU
cTpoenus (c npumepamu). Conommmepsl.

OO1jast xapaKTepUCTHWKA TIOMMMEPHBIX MarepuanoB, uUx (u3nueckue cocTosiHUs. CrapeHue
nosimmMepoB. Kpucranmueckue v amopgHbIe oiMMepbl. MeTo bl CHHTe3a TOJIMMEPOB.
[TonmuMepHbIe yIaKOBOYHbIE MaTepuasbl Ha OcHOBe monuonepuHos (I13, TIII1, I1B), wux
Pa3HOBUHOCTH, TIOJTyUeHHe, CBOMCTBA, 00/1aCTH IPUMEHEHUSI.

BunwioBeie monuMmepHble Marepuanbl (TIBX, TIBIX), ux momyueHWe, CBOWCTBa, obmacTu
TIPUMEHEeHHUSI.

[TonmumepHble Marepuansl Ha ocHoBe crtupona ([1C, YIIC, IITIC), ux monyuyeHWe, CBOMCTBA,
00/1aCTV TIPUMEHEHUSI.
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. [MonusdupHbie U TonMamMuHble TosMepHble Martepuasnbl ([19T, TIK, I1A), ux mnonyueHue,
CBOMCTBa, 00/1aCTU TIPUMEHeHUsI.

[TpupojHble MOMMMEPHBIM MaTrepuasbl: BUCKO3HAasl M aleTaTHas IUIeHKH, KayuyK. [losmyueHwue,
CBOICTBa, MPYMEeHEeHe B YIIaKOBOYHOM MPOMBIIIIEHHOCTH.

Metoznpl MpOU3BOACTBA IOIMMEPHOM  Tapbl  (/IMTbe M0,  [aB/ieHWEM, I[peccoBaHUe,
TepMoopMOBaHHe, pOTaLMOHHOe (OpMOBaHMe, SKCTPY3usi): CYIIHOCTb, Ppa3HOBUAHOCTH,
[OCTOMHCTBA U HeIOCTaTKU MEeTO/I0B.

[Ipou3BOACTBO TMONKMMEPHBIX IJIEHOK PAa3/MYHbBIMA MeTOJaMHU: CYIIHOCTb, Pa3HOBUHOCTH,
NIpYMeHsieMble MOJIMMepbl, JOCTOMHCTBA Y HeJOCTaTKU MeToZ0B. OpueHTalys I/1eHOK.
[TomyueHne MHOTOC/IOWHBIX MaTepuasroB: MeTO[bl, WX [JOCTOMHCTBA U  HEJOCTAaTKHU.
Mertannu3anusi. [lapadvHupoBanue.

CoenviHeHWe TO/MMMEDHBIX MarepuanoB cBapkoi. CylHOCTb, TNperMMylllecTBa U HeJOCTAaTKU
KOHTAKTHO-TeIJIOBOM, TEPMOUMITY/TbCHOM, Fa30BOM, BEICOKOUACTOTHOM, y/IbTPa3BYKOBOM CBapKHU.
Criocobb1 HaHeceHUs TeuaTu: IesKorpadusi, BLICOKasi Tieyarh, ITyOOKasi Tieyath, quiekcorpadus,
TIPUIIPECCOBKA, 37IeKTPOCTaTUYeCKast revarh (CyLHOCTb, IPeMMYLLeCcTBa U HeZIOCTaTKH).
YnakoBbiBaHME B Ta30BOM Cpefie: CYLIHOCTb, pAa3HOBUJHOCTH, WCIIO/b3yeMble Ta3bl U
TapoyllakOBOYHble MaTepHasbl, aCCOPTUMEHT YNaKOBbIBAeMOM IIPOAYKLIMH, [JOCTOMHCTBA |
He/I0OCTaTK! MeTO/a.

YnakoBblBaHWe IO, BaKyyMOM: CYLJHOCTb, TeXHOJIOTHSl, YIIaKOBbIBaeMble IPOAYKTHI,
VICII0/Ib3yeMble YIIaKOBOUHbIe MaTepraJibl, IPeUMYIeCcTBa U Hel0CTaTKHU.

AcenTueckoe yIrakoBbIBaHMe: CTaZMM, MeTObl CTePUIM3aliY, UX [PeUMYIeCTBa U Hel0CTaTKH,
VICII0/Ib3yeMble MaTepraJibl, YIIaKOBbIBaeMble [POAYKTHI.

YnakoBblBaHWe B TepMOyCaZlouHble M CTpPeUu-IUIeHKU: CYLIHOCTb, OCHOBHBIE OIlepaliH,
VICTI0/Ib3yeMble TUIeHKY, yIaKOBbIBaeMble TIPOAYKThL. [IpenMyliiiecTBa 1 HeJOCTaTKU METOZ0B.
[porpeccrBHBbIe BU/BI YIIAaKOBKU (OnMCTepHasi yrakoBKa, ABOMHAs Tapa, YIakoBKU Tura «TeTpa
[Tak»): CyIIHOCTb, pa3HOBUHOCTH, Marepuaribl, MpeUMyLecTBa U HeZJOCTaTKH.

[o3vpoBaHue TMILEBbIX MPOAYKTOB. Ha3HaueHne u knaccudukaluu [03aTtopoB. [lo3aTopbl
HerpepbIBHOTO JIeNCTBUS: BUABI, YCTPOWCTBO, IPUHLIUIIBI PabOTHI.

OObemHbIe [103aTOPBI IS CHIMTYYMX, NMAaCTOOOPa3HbIX U >KUAKUX TIPOAYKTOB: BH/bI, Ha3HauUeHUe,
YCTPOWCTBO, IPUHLIUIIBI PabOTHI.

BecoBble f03aTophI: BU/Ibl, HA3HAYEHHUEe, YCTPOWCTBO, TPUHLIUAITBI PAOOTHI.

[TuTareny WITYYHbIX U3/EIUNA: BU/bl, HA3HaUeHUe, yCTPONCTBO, MPUHLIUITBI PA0OTHI.

Arnaparsl fijis $hacoBKU U YIaKOBKH ChIMTyUHX MPOAYKTOB: BU/bI, OCHOBHBIE y3/Ibl KOHCTPYKI[UH,
TIPUHLUIIBI YIIAKOBBIBAHUSI.

Okosornueckrie Tpo6/ieMbl YTIAKOBOYHOM MPOMBIIIEHHOCTH. CrOCOObI yTUIM3ALK YTIaKOBKH.
OKOJIOTUUeCKY YMCThle YIIaKOBOYHbIE MaTepUaJlbl.

Teoperuueckue ocHoBbl VK 06myuenusi. 3akonsl VIK obmyuenusi. OniTHueckie XapaKTepUCTUKA
00J/Ty4aeMbIX MaTepHasoB.

TemHble nctouyHukY VK M3myueHus: TUMbI, YCTPOMCTBO, JOCTOMHCTBA U HEIOCTaTKH.

CgeTible uctouHuKY VK W3yueHusi: TUMbI, YCTPOWMCTBO, JOCTOMHCTBA U HEIOCTaTKU.

Kunetuka Bnarootgauu mpu WK cyiike. Metoabl moBbiiieHusi 3ddextuBHocT UK cymiku.
Kpusas cymku. [TpeumyinectBa MK cyiiku nepes TpagULMOHHOM.

O6nactu mpumeHenusi VK wu3nyueHuss B TMIeBOM mnpombiiuieHHOCTH. [IpemmyijectBa UK
TepMUUYECKOM 00pabOTKY TUILEBLIX MTPOAYKTOB.

[TpyHLMINanbHBIE CXeMbl B3aWMHOIO PpacIlofioKeHWs MNpoAyKTa M usnyvarened npullK
o6pabotke, 06macTy UX rcrosb3oBaHus. CriocoOb! ToBbiiieHNs 3¢ dekTrnBHOCTH VK yCTaHOBOK.
YcranoBku g1t MK nacrepur3saiyu, crepuini3anui, O/1aHIIMPOBaHUST: CXeMbl, TIPUHLUIT Pa0OTHI.
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Ucrnonb3oBanure VK n3nmyuenust npu Bbinieuke. CXeMbl anrapaToB, NMPUHLIUI paboTsl. TeroBoi
OaJlaHC MeKapHOM KaMephl.

BricokoTemriepaTypHasi MUKPOHHU3aLMsi: CyLIHOCTb, MPUHLMIHA/IbHAs CXeMa amraparoB, 00/1acTi
npviMeHeHus1. KauecTBO roToBOM MPOAYKLIMH.

ONeKTPOKOHTAKTHBIA ~ MeToh, 00paboTku mpoxgykuuu. OO6macTé  TpUMeHeHWsl,  yCJIOBUsI
VICII0J/Ib30BaHUS.

TexHonmorun 006pabOTKM TMIIEBBIX TMPOAYKTOB C TIOMOIIBIO 3/IEKTPOKOHTAKTHOTO Harpesa,
TIPUHLUIHAbHBIE CXeMbl 000pY/I0BaHKS TIPEUMYIIIeCTBa U HeOCTaTKU.

Baporepmuueckass 0o0paboTKa: CyIHOCTb, 00/aCTH TpPUMeHeHUsl, TIPUHLMITHAIbHAs CXema
arirapara, npeumyilectBa. Ilpumenenwne BTO nipogykuuu. TexHOMOrMM  TPOM3BO/CTBA
B30pPBaHHBIX 3€peH.

TeopeTnueckue OCHOBbI 00pabOTKM TPOAYKTOB T€peMeHHbIM  /IeKTPUYECKUM  TOKOM.
[vsneKTpruecKre CBOWCTBA TMUILEBBIX NPoAyKToB. Obmactu npumeHenusi CBY-o6paboTkwy,
ee.NpeMMYLLeCTBa U HeflocTaTkKu. KauecTBeHHbIe MoOKa3aTeny roToBoW mpoAykuuu nocie CBU-
00paboTKu.

[MpunmnuanbHas cxema CBUY-anmapara. CBU-mieun: ycTpoicTBO, Ha3HaueHHe, TIPUHLIAIT paboThl,
TeXHUKa 0e30MacHOCTH.

YcranoBka s CBY-006paboTKM TIPOAYKTOB B Tape: YCTPOMCTBO, TIPUHLIAIT  paboTHI,
rpeuMyllleCcTBa U HeJOCTaTKU. YCTaHOBKU A cylwiku B CBY mose: cxeMmbl, Ha3HaueHue,
IpeumyllecTBa U HeJOCTaTKU.

MopynbHasi CBY-ycraHoBka «lurarpoH-30F»: yCTpoWCTBO, Ha3HaueHWe, TIpeUMYILleCTBa U
HeZIOCTaTKHU.

BosgeiicTBue Ha BOZy U BOZIHBbIE paCTBOPbI MarHUTHOIO nons. [IppumMeHeHre MarHUTHOTO TOJIS B
TUILeBOM NIPOMBILLIIEHHOCTH.

Teoperuueckue 0CHOBBI 00pabOTKU TIPOAYKTOB Y/IbTPa3ByKOM. McTouHMKY yibTpa3Byka. Obmactu
NIpUMEHeHHUs1 yAbTpasByKa B TIMILEBOM IIPOMBILUIEHHOCTU. [lpeumylijectBa M HeJOCTAaTKU
00paboTKH MPOAYKTOB yIETPa3BYKOM.

YeTpa3ByKOBO# arirapar /i/isi SMy/JIbIUPOBAHKUS: YCTPOMCTBO, TIPUHIMIT paboThl, MPerMyI1ieCcTBa U
HezlocTaTku. [IpumeHeHMe yrnbTpasByKa IPU MOMKe CTEK/ISTHHOW Tapbl. YCTPOWMCTBO, MPUHLMII
paboThI anrmaparoB, IPeUMYIIeCTBa U HeJJOCTaTKHU.

YnbTpa3ByKoBble CylIW/IbHbIE YCTAHOBKM: CXeMbl, NPHUHLMI [eMCTBUS, IIperMyllecTBa U
HEe/I0CTaTKU. YbTPa3BYKOBOM TeHOracuresb. YIbTPa3BYKOBOW ammapar JJis  yBA&KHEHUS
TIPOZIYKTOB.

TeopeTrueckre OCHOBBI CyOIMMAIIMOHHOMN CYILKU. JTarbl CyOIMMaliMOHHOM CYILKH.
3amMopakvBaHMe KaK TIepBbIii 3Tanm CyOnumauuoHHOW cymku. CriocoObl  3aMOpa)kKMBaHUSI.
TepMorpamMmMa ObICTpOrO 3amMopa)kuBaHMs. [IpeMMyllecTBa W HeJOCTAaTKW 3aMODaKUBAHUS C
Pa3HOM CKOPOCTBIO.

Knaccudukaimst obopynoBaHust [jii BaKyyMHOM CyO/JIMMALIMOHHOM CYIIKH, €ro Kparkas
XapakTepucTyKa. [IpyuHIUITHaTbHasE CXeMa BaKyyM-CyO/TMMal[iOHHOW yCTaHOBKHY TIEPHOJUUeCKOTO
JIeMCTBUS.

BakyyMm-cyOnumalMoHHasi CyIIW/IbHAas YCTAHOBKA HEINPEPLIBHOTO /IeHCTBUS: yCTPOMCTBO,
TIPUHLIUTT PaboThl. Bakyym-cybnmmainrionHas ycraHoBka B2-PCB: ycTpoiicTBO, MPUHIUI pabOThI.
TexHomornueckass cxemMa CyO/JMMAalMOHHOM CYIIKH PacTUTeNbHBIX TPOAYKTOB. TeXHOOrUs
arMocdepHOM CyOMMMaIIOHHOMN CYIITKH.

KauecTBo, ycnoBusi XpaHeHWs, YIakOBbIBAHHME M Pperujparalysi MPOAYKTOB CyOIMMAaliOHHON
cymku. [TpermyliiiecTBa ¥ HeOCTaTKU CyOIMMALMOHHOM CYIIIKH 110 CPaBHEHHUIO C TPaJUL[MOHHOM.
Buonornueckoe pefictBue ynerpaduoneroBoro usnyuenus. Vicrounnku Y®U u obmactu ero
npuMeHeHus1. [TIpenMyIriecTBa ¥ HeloCTaTKu Y@ 00pabOTKH.

14



INCLUDEPICTURE

"http://sbmpei.ru/image/stuff/top_left.png" \*
Pa6ouas npoepamma ducyuniunbt 51.B./IB.9.1 «BbicokomexHono2uueckas (—gv',g,';;mﬁ

0b6pabomka u ynaxkoeka nuiyeebix npodyKmoe»

N
MERGEFORMATINET vn_

60. TeopeTueckre OCHOBBI TpOLieCCa 3KCTPY3UM. Buabl 3KCTpy3uu. OCHOBHBIE 3Tarlbl 3KCTPY3UM.
O6nacTy pUMeHeHUsI SKCTPY3UOHHBIX TeXHOIOTWH. [IpenmylIiiecTBa 3KCTPy3HUH.

61. ObopyznoBaHHe /1715 SKCTPYAUPOBaHUs. XapaKTepUCTUKA OCHOBHBIX pabounx opraHoB. [ToHsTHE O
PacxofHO-HAMOPHBIX XapaKTepUCTUKaxX. [IpuHIunManbHas cxeMa IIIHEKOBOTO SKCTPYyZepa.

62. TexHO/MOTMs1 POU3BO/ACTBA CyXUX 3aBTPAKOB U KapTO(ebHbIX UUIICOB.

63. PaguarmonHasi 06paboTKa MUILeBbIX TIPOAYKTOB: CYL[HOCTh, PEeUMYILeCTBa U HeJOCTAaTKH.

64. D/IeKTPOKOIMUeHWe: CyIHOCTb, IIpeMMYyLlecTBa M He[OCTaTKW, WCI0Jb3yeMble YCTaHOBKH.
TexHonorus Nony4yeHust NPOAYKLMA METOAOM 3/IeEKTPOKOITUEHUSI.

65. TeopeTnueckre OCHOBBI JUddy3ur M 3KCTPAKLMU. DKCTPAKLMs CKWKeHHbIMM rasamu. Cxema
CO,-3KCTpakKI[MOHHOW yCTaHOBKU. TexHomnorus mosydeHuss CO,-3KCTPAKTOB M3 PACTUTELHOTO
cbipbsi. O6mactu npumeneHust CO,-3KCTPaKIWH.

66. [IpuMeHeHNe reHeTUUECKU MOU(HULMPOBAHHOTO ChIPbS AJis IPOM3BO/CTBA MPOAYKTOB MUATaHUS:
CYIIHOCTb, TIPO6/IEMBI O€30TIaCHOCTH.

6.4 MeTtoguuyeckue maTepuasnbl, onpegensilowme npoueaypbl oueHMBaHUA 3HaHUA,
YMEHUWA, HaBbIKOB U (UNu) onbiTa AeATeNIbHOCTU, XapaKTepusylwux a3Tanbl
cdopmupoBaHua KomneTeHUNii

[Mporieaypsbl OLleHWBaHUs 3HaHUM, YMeHWi, HaBbIKOB, XapaKTepU3YIOLIUX 3Tamnbl (OPMHUPOBaHUS
KOMIIEeTEHLIUM, U3/I0KeHbl B METOJUYECKHX DPEeKOMEHJALMSX 0 M3yUeHWI0 JUCLMIUIMHBL, B KOTOpPbIe
BXOZSAT MeTOAWYeCKHUe PeKOMEHJAL[MM K BBITOJTHEHWIO U 3allyTe j1a00paTOpHBIX pabOT M 3afaHWi Ha
camocTosiTesibHYI0 pabory (ITpunokeHue).

7. TMepeyeHb OCHOBHOW W [AOMNONHUTENbHOI Yy4yeBGHOUW nuTepaTtypbl,
Heo6X0AUMOI A/l OCBOEHUS AUCLUNIIUHDbI

a) OCHOBHasI UTeparypa

1. 'atbko, H.H. O61as u crieljuaibHasi TEXHOJIOTHS TIUILEBBIX MPOU3BOACTB [D/1eKTPOHHBIN pecypc] :
yuebHOe mocobue. — DnekTpoH. fJaH. — I[len3a : ITeH3['TY (IleH3eHCKMIA roCygapCTBEHHBIH
TeXHOJIOTUYeCKUN YHUBEPCUTET), 2012. — 137 C. — Pexxum
noctyna: http://e.lanbook.com/books/element.php?pll id=62615 (JIAHB)

2. BepemjarvHa, f.A. VIHHOBAllMOHHBbIE TEXHOJIOTHM: BBe/leHHE B HAHOTEXHOIOTUH : ydeOHOe
nocobue / S.A. BepemaruHa ; ®eaepanbHOe areHCTBO 10 oOpa3oBaHMIO, [OCyZapcTBEHHOE
obOpa3oBareqlbHOE  yupeXkJeHWe BbICIIero TpodeccuoHasbHoro obpasoBanus "KazaHckuit
rOCyAAapCTBEHHBIA TeXHOMornueckuit yuuBepcuret”. - Kasanb : KI'TY, 2009. - 115 c. : wi., Tabmn.,
cxeM. - bubn. B kH. - ISBN 978-5-7882-0778-0 ; To >ke [OnekrpoHHBI pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=270541 (YauBepcureTcKkast oubmoreka

0) Aomo/THUTe/IBbHAA TUTepaTypa

1. PomanoBa, H.K. CoBpemeHHbIe Mpo6/ieMbl M TIOAXOAbI K TIepepadoTKe TM/I0I0BO-SITOJHOTO ChIPhS U
TIPOM3BOACTBY JTMKEPOBOAOYHbIX n3zenuii : moHorpadus / H.K. PomanoBa, H.H. CumoHoBa, O.A.
PemeTHrk ; ®PemepanbHOe areHTCTBO IO 00pa3oBaHHWIO, [ocymapcTBeHHOe o0Opa3oBaTe/bHOe
yupexxaeHue Beiciiero rmpodeccroHanbHOr0 o0Opa3oBaHus KasaHCKWM — rocy#apCTBeHHBIN
TeXHOJIOTUUeCKU yHUBepcuTeT. - Kaszaub : M3marensctBo KHUTY, 2010. - 127 c. : un., Tabm.,
cxeM. - bubmuorp. B kH.. - ISBN 978-5-7882-0987-6 ; To >ke [DnekTpoHHbIM pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=259044(YHuBepcurerckasi bubaoTeka)
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8. MepeueHb pecypcoB UHGPOPMALNOHHO-TENIEKOMMYHUKALUMOHHON CeTu
«/IHTepHeT» He06GX0AUMbIX AJ1I1 OCBOEHUSA AUCUUNNNHDI

1. bBonbiiasi sSHuukionenuss HedTu U rasa [UHTepHer-pecypc]. Pexxum  moctyma:
http://www.ngpedia.ru/

9BC «Jlanb» — http://e.lanbook.com

9BC «YHuBepcaibHasi 0MbmoTeka oHmaiiH» — http:/biblioclub.ru

Hayunas snekrponHasi bubmoreka eLIBRARU. RU - http:/elibraru.ru

WuTepHeT- 6ubmoreka M3garensckoro soma MOU «HEJIBYK» —http://www.neibook.ru

kW

9. MeToguueckne yKkasaHus AJ/11 06y4aloLmXcs No 0CBOEHNIO AUCLUN/IUHbI

YcrieliiHoe M3ydeHHe Kypca TpeOyeT moceljeHus JIeKIWM, aKTHBHOM pabOThl Ha J1abopaTOpHBIX
paboTax, BBLIMOMHEHUs] BCeX YueOHBIX 3a/@aHW TIperiofjaBaTesisi, O3HAKOMJIEHHSI C OCHOBHOW U
JIOTIOJTHUTEeTbHOU JIUTepaTypOoH.

Bo Bpemsi IeKI[UH CTY/I€HT JJO/DKEH BECTH KPAaTKUU KOHCITEKT.

PaboTa c KOHCIIEKTOM JIeKLIMH TIpeArosiaraeT MpOCMOTP KOHCIIEKTa B TOT >Ke ZIeHb T10C/Ie 3aHSATH.
[Tpu 3TOM HEOOXOAMMO TIOMETHUTh MaTepHasbl KOHCIIEKTa, KOTOpbI€ BBI3BIBAIOT 3aTPYAHEHUS [IJIsI
noHuMaHus1. [Ipu 3ToM 00ydJaroLuiics AO/DKeH CTapaThCsl HAUTU OTBETHI Ha 3aTPYAHUTE/bHbIE BOTIPOCHI,
WCTIONB3ysl PEKOMeHAyeMyr juTepatypy. Ecim eMy camocCTosTebHO He y[anoch pa3o0paTbest
B
Marepuase, HeoO0xoauMo C(hOpPMYIMPOBaTh BOMPOCHI M OOpAaTUTCS 3a TMOMOLIBIO K TIperojaBaTei0 Ha
KOHCY/BTAL[AX WX OJTVDKaMIIIen JIeKIUH.

OOyuatoremycsi HeoOXOAWMO pery/lIsipHO OTBOAWTH BpeMsi [Jisi TIOBTOPEHHs TIPOI/IeHHOTO
Marepuara, TIpOBepsisi CBOW 3HaHUsI, yMEeHUs U HaBBIKU TI0 KOHTPOJIbHBIM BOIIPOCAaM.

JlabopaTtopHblie paboThI COCTAB/ISIOT BaKHYIO UaCTh MPodeCcCHoHaTbHOU TIOTOTOBKH CTY/I€HTOB.
OHu HarpaB/ieHbl Ha JKCIIePUMeHTabHOe TIOATBEPXK/eHe TeOpeTUYeCKUX IMOJIoKeHUA U JopMUpOBaHUe
yueOHBIX 1 MPO(heCCUOHATbHBIX MMPAKTUUYECKUX YMEHUH.

BhirosiHeHWe CTyAeHTaMy J1abopaTopHBIX paboT HarlpaB/IeHo Ha:

0000111eHre, CHUCTeMaTU3aLuo, yIyOneHue, 3aKpervieHre TIO/yYeHHBIX TeOPeTHUeCKHX 3HAHUM
10 KOHKPETHBIM TeMaM JUCLIUTUINH;

(hopmHpoBaHre HeOOXOAUMBIX TIPO(eCCHOHATBHBIX YMEHUHN U HABBIKOB;

JUCLUTUIMHBL, TI0 KOTOPBIM TJIAHUPYIOTCS j1abopaTtopHbie paboThl U UX 00beMbI, OTpe/eNstoTCs
pabourMy yueOHBIMU T/IaHAMHU.

Metogrueckre yKa3aHHsS I10 TpOBeeHHI0 jgabopaTopHbIX paboOT pa3pabaThbiBalOTCS Ha CPOK
nevictus PIT (TIIT) u BKIrOUArOT:

3ar7aBue, B KOTOPOM YKa3bIBaeTcCsl BUZ, paboThl (slabopaTopHasi), ee TIOpsKOBBIN HOMep, 00beM B
yacax ¥ HAMMEeHOBaHHE;

1[e/Tb paboTHI;

TIpeIMeT U cofiep>KaHue paboThI;

obopy0BaH1e, TeXHUUECKUe CPeACTBa, UHCTPYMEHT;

MopsiZioK (TI0C/Ie10BaTeTbHOCTD) BBITIO/IHEHHST pabOThI;

TIpaBW/Ia TEXHUKK 0e301TaCHOCTH U OXPaHbI TPYZa I10 JaHHOUW paboTe (110 HeOOXOJUMOCTH);

o01pe rpaBmia K 0pOpMIIEHHIO PaboThI;

KOHTDOJIbHBIE BOTIPOCHI U 3a/IaHUS;

CTMCOK JTUTepaTypsbl (1o HeoOXOAUMOCTH).

CopeprkaHue 1abopatopHbIX pabot dukcrpyetcs B PIT/] B pa3nesie 4 HacTosiIeld MporpamMMbl.
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I[Tpu nyaHupoBaHUM 1a00PATOPHBIX pabOT CliefyeT YUUTHIBATh, UYTO Hapsily C BeAylleld Le/bio -
IO TBEPKJeHHEM TeOpeTHUeCKUX TOI0KeHUH - B X0/le BBITIOJIHEHUS 3a/laHUui Y CTYZeHTOB (hOpMHUPYIOTCS
NpakTU4YeCcKre yMeHUs M HaBbIKMA oOpaiieHusi ¢ ylabopatopHbIM 000pyZOBaHKEM, arrapaTypod M Iip.,
KOTOpDble MOTYT COCTaB/IsiTb YacTh TPO(GeCCHOHAIbHON MpaKTHUeCKOW TIIOATOTOBKH, a TakKxke
WCCrIefioBaTe/ibCKue yMeHHs (HaOsroaTh, CpaBHUBATh, aHAIM3UPOBaTh, YCTAHAB/IMBATh 3aBUCHUMOCTH,
ZlefiaTb BBIBOZBI 1 0000IIIeHHsI, CAMOCTOSITE/IEHO BECTH UCC/Ief0BaHe, OpOPMIISITH pe3y/IbTaThl).

CocraB 3aziaHuii [yt mabopaTtopHOi paboThl JO/DKeH ObITh CIUIAHUPOBAH C TaKUM pacyeToM,
uTOOBI 32 OTBE/JeHHOE BpeMsi OHU MOIVIM OBbITh KaueCTBEHHO BBITIOJTHEHBI OOJIBIITHCTBOM CTY/EHTOB.

HeoOxouMbIMU CTPYKTYPHBIMHU 37IeMeHTaMH 71ab0paTopHOi paboThl, TOMHUMO CaMOCTOSITE/TbHOM
JesiTe/IbHOCTH CTY[EHTOB, SIBJISIFOTCS MHCTPYKTaX, MTPOBOJUMBIH TIperiofiaBatesieM, a Takke OpraHU3aLiyist
00Cy)X/IeHVsI UTOTOB BBITIO/THEHUs TabopaTOpHO# paboTHI.

BreinosnHeHH0  1ab0paTOpHbIX paboT TMpeAIIecTBYeT TIPOBepKa 3HAaHWK CTYJAEeHTOB — UX
TeOpeTHUeCKO TOTOBHOCTH K BBITIO/THEHUIO 3a/|aHUSI.

ITopsiiok TIpoBeJeHUs J1aG0paTopHBIX PadoT B IIeJIOM COBMAJaeT C IOPSJKOM IIPOBe/IeHHs
MPaKTUYeCKUX 3aHATUHA. [ToMUMO cOOCTBEHHO BBITIO/IHEHHUST pabOThI /1S KaXK0M s1abopaTtopHOW paboThl
npeJyCMOTpeHa Tpoliefypa 3allfuThl, B XOJe KOTOpPOH TIperofiaBatesb IPOBOJWT YCTHBIA WU
MIMCHbMEHHBIN OTMPOC CTYAEHTOB /ISl KOHTPOJISI IOHMMAHUS BBITIOTHEHHBIX MU U3MEPEHUH, TPaBUIbHON
MHTepIIpeTalyy To/yYeHHbIX pe3y/IbTaToOB U YCBOEHUsI UMH OCHOBHBIX TEOPETHYeCKUX U MPAKTUYeCKUX
3HAHWH 110 TeMe 3aHSTHSI.

IIpy MOATOTOBKE K 3a4eTy C OLeHKOM B [[OTIO/IHEHHe K W3YUeHHI0 KOHCIIEeKTOB JIeKLIMH, yueOHbIX
nocoOuii U c1aiiioB, HEOOXOAMMO T0JTH30BaThCS YueOHOM TUTepaTypoid, peKOMeHZI0BaHHOW K HaCTOsIIen
nporpamMme. IIpy TIOATOTOBKe K 3K3aMeHY HY)KHO WM3yUWTh TEODHUIO: OTpeZesieHHsi BCeX MOHITHUH U
TIOZIXO/IbI K OL|eHWBAHUIO [I0 COCTOSIHUSI TIOHMMaHUsI MaTeprasia ¥ CaMOCTOSITE/TbHO PELINTh TI0 HeCKOTbKY
THIOBBIX 3aflau W3 KaKAoW TeMbl. IIpW pelleHHMHW 3afiau Bcerja HeoOXOJUMO yMeTb KaueCTBEHHO
WUHTEPIPETUPOBATh UTOT PeLIeHHUsl.

CamocrosTenbHaa pabora crygeHToB (CPC) Mo AUCLMIUIMHE WUTpaeT Ba)KHYIO pOJb B XOze
BCcero yueGHOro Tmporiecca. MeToiuyeckue Marepuanbl W pekoMeHzaauuu s obecriedenusi CPC
TOTOBSITCS TIPENoZiaBaTe/ieM U BbIJAtOTCS CTY[EHTY.

10. MepeyeHb WHPOPMALUOHHBLIX TEXHOMOrUi, UCNOMb3yeMbIX MPU OCYLEeCTB/IEHUN
obOpasoBaTe/ibHOro nmnpouecca MO AUCUUNMUHE, BKAOYasi NepevyeHb MNPOrpaMMHOro
oGecnevyeHUs 1 UHPOPMALMOHHbIX CMPaBOYHbIX CUCTEM (NPU HEOGXOAUMOCTH)

[Ipy mnpoBefeHVMH J/IEKIMOHHBIX 3aHATHM [peJyCMaTpUBaeTCsl HCIIO/Ib30BaHUE —CUCMEM
My/IbTUMeZNA.

[lpu mipoBefeHHMM JIAGOPATOPHBIX PabOT TIpeJyCMaTpUBAeTCs KCIONb30BaHUE  CHUCTEM
MY/IbTUMeZIa U MOJe/IMPOBaHusl.

11. OnucaHue MaTepuasibHO-TEXHUUECKOl 6a3bl, HEOGXOAUMOW A/ OCYLLEeCTB/IEHUSA
oGpa3oBaTesibHOro npouecca no AucuunanHe

JIeKIIMOHHBIE 3aHATHA:

Aynutopusi, OCHallleHHasi TIpe3eHTalMOHHOM MY/IbTUMEeUWHON TeXHUKOW (TpPOeKTop, 3KpaH,
KOMIIbIOTEP/HOYTOYK).

JIaGopaTopHblie padoThI 110 JAHHOH AUCLIMIIIMHE TTPOBOAATCS B yueOHOM maboparopun B-311
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ABTOp

KaHuaT TeXHUYeCKUX Hayk, JOL[eHT : Lt M.T. KynvkoBa

3aB. kadeapori TMO, S, ——
KaH/IU/JaT TeXHUYeCKUX HayK, JOLeHT e CTEF =" M.B.Tonuapo

e

[Tporpamma ofo6peHa Ha 3aceganuu Kadeapsl TMO ot 30.08.2016 roga, mpotokon Ne 1.
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