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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuyacTBOBaTh B MPOSKTHPOBAHUH UHTETPAIBHBIX CXEM
N1-2 IeMOHCTpUPYET 3HAHUE COOTBETCTBUS TEXHOJIOIMH MPOU3BOJICTBA U MpoIecca
MPOEKTUPOBAHUS UHTETPATBHBIX CXEM

2. I1K-2 CniocobeH oCynecTBIATh pacyeT U MPOSKTUPOBAHUE MOJIYIIPOBOHUKOBBIX IPHOOPOB U
YCTPOMCTB, POBOAMTH MOJICINPOBAHNE U AaHAIM3 C MCIIOIb30BAaHUEM CPEACTB aBTOMATH3aINN
POCKTHPOBAHUS
NJI-2 JlemoHCTpUpYET 3HAaHUE COOTBETCTBHS TEXHOJIOTHUH IPOU3BOACTBA U TpoLecca
IPOEKTHPOBAHUS TOITYIPOBOJHUKOBBIX IPUOOPOB U CTPYKTYP

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. 3ammTa naboparopuoi padotsl Nel. @oTomabioHbl U MOCIEI0BATETLHOCTh U3TOTOBJICHUS
ctpyktyp UC (JIaGopaTopHas pabota)
2. 3amuTta abopatopHoi padoTsl Ne2. Tepmuueckoe okucienue kpemuus (Jlaboparopnas
pabora)
3. 3ammra nadoparopHoi padboTel Ne3. Jluddy3znonHoe JerupoBaHue MoIynpOBOTHIKOB
(JIaGopaTopHnast pabora)
4. 3amuta taboparopHoit paboTsl Ned. 3yuenne ocoOEHHOCTEH JIETUPOBAHUS METOI0M
noHHoW ummnantauuu (Jlaboparopnas pabota)

Dopma peanuzanun: [Tncemennas padora
1. Tect. TepMuHBI B 00J1aCTH TEXHOJIOTUH JEKTPOHHOM KOMIIOHEHTHON 0a3bl
(TectupoBanue)

Dopma peanuzanuu: IlpoBepka 3aganus
1. PacueTHoe 3aganue. PacyeT mapaMeTpoB TEXHOJOTHUECKUX ONEPALM PU TPOU3BOJCTBE
NC (Pacuetno-rpaduueckas pabora)

BPC aucuuniauHbl

S cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIEro KOHTPOJSA YCIHEBAeMOCTH IO
AUCHUILINHE:
KM-1 Tecr. TepmuHsl B 00;1aCTH TEXHOJIOTUHU 3JIEKTPOHHOIN KoMIoHEeHTHOH 0a3bl (TectupoBanue)
KM-2 3ammra maboparopHoii paboTel Nel. @oTomadbmoHbI U MOCIEI0BATEIFHOCTD U3TOTOBIICHHS
crpykryp UC (JIaboparopHas pabota)
KM-3 3amura maboparoproit padotel Ne2. Tepmuueckoe okucieHue kpemuus (JlabopaTtopHas padora)
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KM-4 3amura maboparopHoit padotsl Ne3. Jlnddy3noHHoE JiernpoBaHUE TOTYITPOBOTHUKOB
(JIaGopaTopHnas pabota)

KM-5 3amura maboparopHoit pabotsl Ned. M3yueHne ocOOEHHOCTEH JIETHPOBAHUS METOIOM MOHHOM
umIutantanuu (Jlaboparopuas padota)

KM-6 Pacuernoe 3amanue. Pacuer mapamMeTpoB TEXHOJIOTMYECKUX orepaiuii mpu npousBoactse MC
(PacuerHo-rpaduueckas padora)

Bujx npome:xyTOo4HOI aTTecTalMu — JK3aMeEH.

Beca KOHTpOIBHBIX MepOTIpUsTHii, %o
WNupexc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6
Cpox KM: 4 8 10 12 14 16

Pa3gen nucuuInInHbL

OCHOBHBIE TTOHATHS TEXHOJIOTHHU

OCHOBHBIE ITOHATHS TEXHOJIOTHH +

KOHCTPYKI_II/II/I U TCXHOJOIN4YCCKUC
nOoCICA0BATCIBbHOCTU U3TOTOBJICHUA 3JICKTp0HHOI71
KOMITOHEHTHOM 0a3bl

KoHCTpyKIIMM U TEXHOJIOTUYECKHE
MOCJICIOBATEILHOCTH M3TOTOBJICHUS AIICKTPOHHON +
KOMITOHEHTHOIT 0a3bI

OCHOBHBIE TTPOIIECCHI TEXHOJIOTUH AIEKTPOHHOU
KOMITOHEHTHOIT 0a3bI

Co3zlaHue pucyHKa Ci10€B MHTETPAIbHBIX CXEM + +
Meronbl HaHECEHUs CII0€B + +
JlerupoBaHue MoOIyIpoOBOJIHUKOB + + + +

MOHTa)KHO'C60pO‘IHBIe " KOHTPOJIBHBIC OII€palnun

MOHTa)KHO'C60p0‘IHBIe " KOHTPOJIBHBIC OII€palnun +

Bec KM: | 10 15 15 20 20 20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIINH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
IK-1 N-2nk1 JemoHcTpupyet | 3HaTh: KM-5 3ammra maboparoproit padoter Ned. M3ydeHne ocoOeHHOCTEH
3HaHUE COOTBETCTBUS | COBPEMEHHBIE TEHACHLIUN JIETUPOBaHMsI METOJJOM MOHHOW umIiantauuu (Jlaboparopnas pabora)
TEXHOJIOTUM IIPOU3BOJACTBA | Pa3BUTUSA KM-6 PacuetHoe 3ananue. Pacuer mapamMeTpoB TEXHOJIOTHUECKUX
u rpouecca | MUKpO3JIEKTPOHUKU onepauuit npu npoussoactse MC (PacuerHo-rpaduueckas pabora)
[IPOCKTUPOBAHUS YMers:
MHTETPAJIBHBIX CXEM paccunuThIBaTh OCHOBHbIE
apaMmeTpbl
TEXHOJIOTMYECKHUX
OIIEpPALMii, HUCIIOIb3YEMBIX
IIPU POU3BOJICTBE
HMHTETrPaIbHBIX CXEM
I1K-2 N-2nk2  JemoHcTpupyeT | 3HaTh: KM-1 Tect. TepMuHbl B 00,1aCTH TEXHOJIOTUH 3JIEKTPOHHON KOMIIOHEHTHOM
3HaHUE COOTBETCTBUS | TEPMUHBI B 00JIaCTH 6a3sl (TectupoBanue)
TEXHOJIOTMM TIPOM3BOACTBA | TEXHOJOTUU 3JIEKTPOHHOU KM-2 3amura naboparopHoii pabotsl Nel. doromabaons! u
u nporiecca | KOMIIOHEHTHOM 0a3bl nocienoBareabHOCTh u3rotosyienus ctpykryp MC (JTaboparopnast padota)
IIPOEKTUPOBAHHUS ocHoOBHbIE TexHosnornueckue | KM-3 3amura naboparopHoii pabotel Ne2. Tepmudeckoe okucieHue
MOJTYITPOBOTHUKOBBIX OTIepAIINH, UCTIOIb3YEMBbIE kpemuus (JIaboparopnas padoTta)
npuOOPOB U CTPYKTYP IIpU POU3BOJICTBE KM-4 3amura naboparopHoit pabotsl Ne3. /luddy3nonHoe gerupopanue

BJIEKTPOHHOU
KOMITOHEHTHOM 0a3bl
YMers:

BBISIBIISITh
€CTeCTBEHHOHAYYHYIO
CYIIHOCTb IIpo0JIeM,
BO3HHUKAIOIIHUX B XO1€

MOJTYITpOBOTHUKOB (JIabopaToprast paboTa)




TEXHOJIOTMYECKUX Ollepanui |




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tect. TepMuHbI B 00/1aCTH T€XHOJIOTHH 3JICKTPOHHOI KOMIIOHEHTHOM 0a3bl

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJLHOro Mepompusatusi: [IpoBogutcs B mucbMeHHOUW (opme.
Bpewms Boinonnenus 20 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PEe3yJIbTaThI Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06y‘IGHI/I$I IO JUCHUIIJIINHE

3HaTh: TEepMHHBI B 0OJacTu 1.Kakas ¢pyHKIHS TOUHEE BCErO OMUCHIBACT MPOPUIIH
TEXHOJIOTHH ANIEKTPOHHOMU pacrpeesieHust PUMECH, TTOTYYEHHBIN B pe3ybTaTe
KOMIIOHEHTHOM 0a3bl JIETUPOBAHMS METOJIOM MOHHOM UMILIAHTALUU?

2.Kakast pyHKIHSI TOUHEE BCErO OMUCHIBACT MPO(UITH
pacripeieieHus! IPUMECH, MOTyYEeHHBIN B pe3yJibTare
JETUPOBAHHUA METOAOM (D (HY3HOHHOTO JIETUPOBAHUS U3
MIOCTOSIHHOTO UCTOYHUKA?

3.Kakas ¢pyHKIMS TOYHEE BCETO OMHUCHIBACT MPOPHIIb
pacripeieieHus! IPUMECH, TOTy4E€HHBIN B pe3yJibTare
JIETUPOBAHUS METOJIOM (D PY3MOHHOTO JIETUPOBAHUS U3
OTpaHUYEHHOT'0 UCTOYHUKA?

4.Ha kakoM pUCYHKE [TI0Ka3aHO U3MEHEHUE BO BPEMEHU
npoduis pacupeeneHus IpUMecH, MoJy4yaeMoro B
pe3ysibTaTe HOHHOM UMIIaHTauuu 6e3 a¢pdexra
KaHaJIUpPOBaHUsA?

5.Ha xakoM puCyHKE MOKa3aHO U3BMEHEHHE BO BPEMEHH
npoduisd pacupeeneHus IpUMecH, MoJy4aeMoro B
pe3yJibTaTe HOHHOM UMITIaHTALUU € 3PPEKTOM
KaHAJIMPOBaHUsA?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: O1eHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxuy évinonnenus 3uanus: OLeHKa "yI0BIeTBOPUTEILHO" BBICTABIIAETCS
€CIIM 3a/l1aHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO




Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHKa "HeyI0BIETBOPUTEIBHO' BBICTABIISACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-2. 3amura nadopatopHoii padorsl Nel. @oTomad/10HbI M OCI€10BATEIbHOCTD
u3rorosyaenus crpykryp UC

®opmbl peaau3anum: 3anIuTa 3aJaHUA

Tun koHTpoaBHOro0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: [IpoBonutcs B ycTHON hopme BO BpeMs
1a00paTOPHBIX 3aHATUH.

Kpatkoe cogepixanue 3a1aHusi:
N3y4nTh KOHCTPYKIHIO TpaH3ucTOpoB MC ¥ TEXHOIOTHYECKYIO MOCIEA0BATSILHOCTD UX

HU3TOTOBJICHHUA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyJIbTAThL o6yquH$[ 110 BOHpOCBI/SaI[aHI/IH AJI1 IIPOBEPKU
JUCIHHMITIIMHE

3HaTh: OCHOBHBIE TEXHOJIOTHYECKHE 1.Kak ocyiecTBisieTcsi BBIOOp BHIa

oTiepaIyy, UCIOIb3yeMble MPH MPOU3BOICTBE JeTUPYIOIIEH puMecH?

AJIEKTPOHHOW KOMIIOHCHTHOU 0a3bl 2.Kakue MeTo bl JISTHPOBAHUS UCIIOJIb3YIOTCSI
P U3TOTOBJICHHUH MTOJTYTIPOBOJHUKOBBIX
npudopoB u NC?

3.Kak ¢opMupyercsi puCyHOK CIIOEB IIPU
n3rorosienun MC?

4 Kakue MeTO bl HAHECECHUS CIIOCB
UCIIOJIb3YIOTCS ITPU U3TOTOBJIEHUH
MIOJIYIPOBOJIHUKOBBIX MTprOopoB u MC?
5.Kak ocymectBisiercs 10KaabHOE
TpaBJieHue?

Onucanue MIKAJbI OLlEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinonerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO




KM-3. 3ammra adoparopHoii padornl Ne2. TepMuyeckoe OKUCIeHHE KPEeMHUS

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJbLHOro MeponpusTusi: [IpoBonutcs B ycTHON hopme BO BpeMs
1a00paTOPHBIX 3aHATHUH.

KpaTkoe conep:kanue 3a1aHusi:
O3HaKOMI/ITbC$I C TCXHOHOI‘I/IGI;’I HOJ'IyLIeHI/ISI IIJICHOK OKCH 1A erMHI/IH METOAOM TepMI/I‘-IeCKOI‘O

OKHUCJICHUA

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amnaHupoBaHHbIE — pe3yiabTaThl  00ydeHus 1o | Bompocsl/3aganus 1uist mpoBepKU
JTUCHHUTIIINHE

VYMeETh: BBISBISATH CCTCCTBCHHOHAYUYHYIO CYHIHOCTb I.HOHCHI/ITG, KaK 110 MEp€ pocCTa
HpO6JI€M, BO3HHKAOIIKUX B XOJ€C TCXHOJOIMYCCKUX OKHCHOM IIJICHKH MCHSICTCS CKOpPOCTb
onepaunﬁ OKHUCJICHUA

2.CpaBHUTE pa3ITuIHbIE METObI
MOJIyYEHUS CII0E€B OKCHIA KPEMHUS
3.HazoBuTe OCHOBHBIC MEXaHU3MBI
HectabunbHocTH MIT-CcTpyKTYp
4.Ha3zoBute TpeOOBaHMS K MAaCKe MpHU
JokabHOM U Py3noHHOM
JIETUPOBAHUU

5.HazoBute TpeOGoBaHMs K MacKe MMpu
JIOKAJIbHOM MOHHOM JIETUPOBAHUU

Onucanue MIKAJbI OLEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLEeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIETBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyI0BIeTBOPUTEILHO" BBICTABIISETCS
€CJIM 33JITaHUE BBITOJIHEHO HEBEPHO HITU TIPEUMYIIECTBEHHO HE BBIMIOJTHEHO

KM-4. 3ammura 1adoparopHoii padorsl Ne3. [Inddy3nonHoe jeruposanue
MOJIyIIPOBOIHUKOB

®opmbl peanu3anuu: 3amunTa 3a0aHUST
Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoro meponpusitusi B BPC: 20




IIpoueaypa npoBeaeHusi KOHTPOJILHOro MeponpusaTusi: [IpoBonuTcs B ycTHON hopme BO BpeMms
1a00paTOPHBIX 3aHSATHH.

Kpatkoe cogep:xanue 3aganus:
O3HAaKOMUTKCS € IporieccoM AU Py3un B MOTYIPOBOAHUKAX

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3araHupoBaHHBIE pe3yNbTaThl 00y4deHus 10 | Bompocsl/3aganus 1uis npoBepKu
JUCLHUIIIINHE

YMers: BBISIBIIATD €CTECTBEHHOHAYYHYIO 1.00bscHUTE, KAKOM cly4ae 1Jis
CYLUIHOCTh HpOOJEeM, BO3HMKAIOIUX B XOJE JIETUPOBaHUs KPEMHHUS BEIOUPAIOTCS
TEXHOJIOTMYECKUX OIleparuii MBIIIBAK WK CypbMa?

2.00bsACHHUTE, KAKOM CITydae JJis
JICTUPOBAHUS KPEMHUs BEIOUpaeTCs
ATIOMUHUNA?

3.IlosicHuTe, KAKOBBI OCOOEHHOCTH
nuddy3uu mpuMecu Ipu 60IbIINX
KOHIIEHTpauusx quddyzanrta?
4.00bsicHUTE, KaK BIOMpaeTcs JaBJICHUE
napoB quddy3anrta npu 1updy3un B
MOTOKE ra3a — HOCUTEIS?
5.ITosicHUTE, KAKOBBI IPEUMYIIIECTBA
METOJIa MapaJIeIbHOT0 UCTOYHNKA?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME HIIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHka "y10BIETBOPUTENIBHO" BBICTABIISETCA
€CIIU 3a/l1aHU€ TPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBHITIOJIHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBHIITOIHEHO

KM-5. 3amura nadoparopHoii padotsl Ne4. M3yueHne oco0eHHOCTEH JIerMPOBaHUS
METOAO0M HOHHOM HMIIJIAHTAI U

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbLHOro MeponpusaTusi: [IpoBonuTcs B ycTHON hopme BO Bpems
1a00paTOPHBIX 3aHSATHH.

KpaTkoe cogep:xkanue 3a1aHus:
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OSHaKOMHTBCﬂ C OCHOBAMH1 NOHHOI'O J'IGFI/IpOBaHI/I}I, paC‘-IeTOM J03BbI, I‘JIyGI/IHI:I 3aJICraHusg
MIEPEX0JI0B

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus 1uist IpoBepKU

00y4eHHS 10 JUCIUIIIHE

3HaTh: COBpPEMEHHBIC TEHJCHIUH 1.KakoBbI IpenMy1ecTBa JETHPOBAHUS METOAOM
Pa3BUTHUS MUKPODJICKTPOHUKH VMOHHOW MMIUTAHTAIH?

2.CpaBHUTE BO3MOKHOCTH JIOKAJIIBHOTO JIETUPOBAHUS
MeToaoM I dy3un 1 MOHHOW UMIUIAHTAIIUN

3.Kak KOHTpOIMpyeTCs KOJIMYECTBO MIPUMECH,
BBEICHHOM B mporiecce nuddy3un U B mporecce
HOHHOHN MMILIaHTAIAU?

4.KakoBBI OCHOBHBIE CIIEPKHBAIOIINE (DAKTOPHI
yMeHbllIeHus pa3mepa aiementa UC?

5.KakoBbl MpenMyIecTBa J1a3epHOro OTxKIra?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHUE /ISl PEIICHUS 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HeyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIU MPEUMYILECTBEHHO HE BBIITOJHEHO

KM-6. PacueTHoe 3axanne. Pacuer mapaMeTpoB TeXHOJIOTHYECKHUX ONepanuii nNpu
npoussoacree UC

®opmbl peanauzanuu: [IpoBepka 3axanus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBedeHHs] KOHTPOJIBLHOIO MepPONPUATHSA: 3aJaHHE BBIOJHSAETCS CTyIEHTaMHU
JIOMa CaMOCTOSITEIIBHO.

Kparkoe conepxxanue 3aganus:
Paccuurtath 1 mocTpouTh Npoduin pacupeaeneHus IpuMecu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHUpOBaHHBIE  pe3ynbTaThl | Bompockl/3aianus 11 MpoBEpKU
00y4YeHHMsI 110 TUCIUTUIMHE

YMeTh: pacCUUTHIBATH OCHOBHBIE 1.PaccunTaTh U HOCTPOUTH NPOGHIIB PaCIPEaCTCHHS
IIapamMeTpbl  TEXHOJIOTMYECKUX MIPUMECH, TOJIy4YEHHBIH B pe3ynbrate nuddy3un us3
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3anmaHUpoOBaHHBIE  pe3ynbTarhl | Bompockl/3aianus 11 MpoOBEPKU
00y4YeHUs 10 TUCITUTINHE

orepanui, HCIOIb3YeMbIX TpU HEOrPaHUYEHHOT'0 CTOYHUKA IpUMecH (TTOoIoXkKKa Si,
MIPOU3BOJICTBE MHTErpaIbHbIX muddyzant Gochop, T=1200 C, Bpems nuddy3un 2 gaca)
cxem 2.PaccunTaTh U IOCTPOUTH IPODHIIH PACTIPEACTICHHS

MIPUMECH, TTOJYYCHHBIH B pe3ynbraTe quddy3un u3
TOYEYHOT'O UCTOYHHMKA ITPUMECH (IO 1okKKa Si, quddy3ant
docdop,no3a Q=10 15 1/ecm2, T=1200 C, Bpems quddysun
2 gaca)

3.PaccuuTarh M MOCTpOUTH MPO(PUIH pacTipeieIeHus
MIPUMECH, TTOJTy4YEHHBIH B pe3yJbTaTe HOHHOM
UMIUIaHTaNuu (TIOJUI0KKa Si, IETUpoBaHKEe OOpOM,
sueprus 90 k3B, no3a 70 MmxKn/cm2)

4.PaccunTaTh U HOCTPOUTDH MPOGUIb PACTIPEICTICHHS
MIPUMECH, TTOJTyYEHHBIH B pe3ylbTaTe HOHHOM
MMIUTIAHTAIWH C ITOCIEAYIOIINUM OTKUTOM (TIO/TIOKKA

Si, nerupoBanue 6opom, sueprus 90 k3B, mo3a 70
MkKi/cm2, Bpemst okura 30 munayt, T=1100 C)
5.Paccunrtarh U HOCTPOUTH NPOGUIH pacpeeIeHUs
IIPUMECH, TIOJIY4EHHBIA B pE3yJIbTaTe MHOTOCTaJUNHON
muddy3un npuMecu (moanoxka Si, nuddyzant 60p,
T=1200 C, Bpems 3aronku 30 MUHYT, BpeMsl pa3rOHKH 3
yaca)

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAECTCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBHITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBHIITOJHEHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. TexHonmornyeckue onepaunuy, IPUMEHsIEMbIE IIPH U3TOTOBJICHUU U3ENINN JIEKTPOHHON
TEXHUKH.

2. MoHHOe NerupoBaHue. Anmnaparypa.

3. Kak co3nathk CTpyKTYypy, MOKa3aHHYIO Ha puc. 17

IIpouenypa npoBeaenust

[TpoBoauTcs B ycTHOH (opme 110 OuseraM B BUJE MOATOTOBKU M M3JI0KEHUS pa3BEpHYTOr0 OTBETA.
Bpems Ha noaroTosky orBeta — 60 MUHYT

L. Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60RPOCO8 NPOBEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: UJ1-2nk-1 JleMoHCTpUpyeT 3HaHUE COOTBETCTBUSI TEXHOJIOTUU
MIPOU3BOJICTBA U IIPOLIECCA MTPOCKTUPOBAHUS HHTETPATBHBIX CXEM

Bonpocel, 3a1anns
1.Kak co3nate CTpyKTypy, MOKa3aHHYIO Ha PHC. 2

Figure 1 puc. 2

2.MeToapl MOHTa)Ka KPUCTAJUIOB, CITIOCOOBI IPUCOETUHEHUS BBIBOJIOB
3.MeToabl M30JISIIUHU 3JIEMEHTOB MOHOIUTHBIX MC
4.Kak co3aath CTpYKTYpY, TOKa3aHHYIO Ha puc. 3

5.MeTobl rpynIoBOro MOHTaKa BbIBOJOB
6.Marepuansl Juisi U3rOTOBJIEHUS KOPITYCOB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. Kakum MeT010M MOKHO NMOJTYYHTH IUIEHKY OKCH/Aa KPeMHHS N0BepX aJTI0MUHUEBOi
MeTaJIu3anun?
OTtBeTHI:
[IAPOJIN3 CUJIAHA OKUCIICHUE B CYXOM KHCIIOPOJE OKUCIICHUE B ITapaX BOJBI IIJIA3MOXUMUYECKOE
OCaXKJICHHE
BepHbIi OTBET: IUIa3MOXUMUYECKOE OCAKIECHUE
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2.Kakum MeTo10M JIy4llle BCero moJjy4yaTh IJIeHKY okcuaa kpemuus aiasi M/III-
CTPYKTYp?
OTBeTHI:
MUPOJIU3 CUJIAaHA OKHCIIEHUE B CyXOM KUCJIOPOJIE OKHCIEHUE B MapaxX BOJbI INIA3MOXUMHUYECKOE
OCaXKICHUE
BepHblii 0TBET: OKHCIIEHHE B CyXOM KUCIOPOJE
3.KakumM MeTO10M MOKHO MOJIYYHTh IMUTAKCHAIBLHYIO IJIEHKY KpeMHHUs Ha candupe?
OTtBeTsI:
MIAPOJIN3 CUJIaHA OKUCIICHUE B CYXOM KHCIIOPO/I€ OKUCIIEHUE B MTapaxX BOJIbl BOCCTAHOBJICHUE
XJIOpcUJIaHa B BOJOPOJIE
BepHblil OTBET: TUPOIU3 CUIaHA
4.11o chepudeckoMy HLIupy U3MepsiroT
OTBeThI:
KOHIEHTPALUIO JIETUPYIOLIEH MpUMecH riIyOrHy p-N-Tiepexo/ia 103y BBEACHHON MpUMecH
Bepuslii oTBeT: ryOuHY p-N-niepexonaa
5./lo3y npumecu, BBeJIeHHOI MeTO0M HOHHOMH UMILIAHTALMH, U3MEPSIOT ¢ TOMOIIbIO
OTBeTHI:
MarHMTHOTO cemapaTopa MHTerparopa 3apsjaa jJoByiiku dapaaes
BepHbplil oTBET: HHTETpaTOpa 3apsaaa
6.I1pu moMouIM ONTHYECKOI0 MHKPOCKONA HeJIb3l ONpele/uTh
OTBeTHI:
MPABUJIBHOCTh COBMEIICHHUSI CJIOEB TOJIIIMHY CJIOSl KOHIIEHTPAIUIO JIETUPYIOLIEH pUMecH
BepHblil OTBET: KOHUEHTPALHIO JETUPYIOLIEN TPUMECH

2. Komnerennusi/Ungukarop: U1-2nk-2 leMoHCTpUpYyeT 3HaHUE COOTBETCTBUS TEXHOJIOTUN
IPOM3BOJICTBA U IPOIIECcCa MPOSKTUPOBAHUS MOIYIIPOBOAHUKOBBIX PUOOPOB U CTPYKTYP

Bonpocel, 3a1anns
| .BrlpanuBanne KpUCTAIIIOB U3 PACIIABOB
2. ToncromyieHoYHast TEXHOJIOTUS
3.YcnoBus pOCTa SMUTAKCUATBHBIX TICHOK
4.TlonyueHue MIEHOK OKCUA U HUTPHUIA KPEMHUS IJIa3MOXUMHUYECKUM OCAXKACHUEM
5.Metonpl "cyxoro" TpaBineHus. CelIeKTUBHOCTh M aHU30TPOINS TPABJICHUS
6.@otonurorpadus. BonHosble 3¢ (eKTh P IKCIOHUPOBAHUU
7.MloHHOE serupoBanue. MexaHu3Mbl IOTEPb YHEPTUN HOHOB
8.OCHOBHBIE MEXaHU3MBI M 3aKOHOMEPHOCTH AU Py31n npumeceit B TBEPAOM Teje
9.3apokaeHue u pocT Kpucrasuia. Y CJI0oBUS POCTa MOHOKPHUCTAIA
10.BeIpamBanye KpucTaiioB o Metoay HYoxpanabcKoro

MaTepna.m)l AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.IIpo¢puas pacnpenejieHusi IPUMecH, OJIYUYeHHBbIH B pe3yabTate 1updy3nu u3
HEOrPAHMYEHHOI0 NCTOYHUKA, U3MEHUTCS ¢ KPpUBOi 1 HA KPUBYIO 2 B ciydae
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k4

OTtBeThI:
YBEJIUYCHUS BpEMEHU 00paOOTKH YMEHBIICHUS BPEMEHU 00paOOTKHU yBEIIMUCHUS
TeMIepaTypbl 00pabOTKH YMEHBIICHHS TEMIIEPAaTypbl 00pabOTKH

BepHblil oTBeT: yBenuueHus TeMnepaTypbl 00paboTKu
2.IIpo¢puan pacnpenesieHus NPUMeCH, MOJTYYEeHHBIH B pe3yJbTaTe JIerHPOBaHUS MeTOI0M
HOHHOW MMILIAHTALMHU, U3MEHHUTCS ¢ KPUBOI 1 Ha KPUBYIO 2 B ciIy4yae

N

L 4

OtBeTsI:
YBEIMYEHUS SJHEPTUN HOHOB YMEHBIIICHHS SHEPTHHA NOHOB YBEIIMYCHHS TEMITEPATYPHI
00pabOTKM yMEHbIIIEHUS BpeMEHN 00pabOTKU

BepHbIi1 OTBET: yBEJIIMUEHHUSI SJHEPTUU HOHOB
3.3HaKOM BONpOca 0TMe4YeH KOHTAKT

?
f 7 a7/
TN )

OTBeTHI:

K 3aTBOPY K CTOKY K UCTOKY K KOJUIEKTOPY
BepHsiil oTBET: K 3aTBOpY

4.Ha pucyHKe nmoKa3aHbl
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NSy

OTBETHI:

n-kananbHble [ITYII p-kanansabie [ITYII Ounonspabie n-p-n TpaH3UCTOPBI OUIIOISPHBIC P-N-P

TPAH3UCTOPBI
BepHnplii oTBeT: OUMoNIApHBIEC N-P-N TPAH3UCTOPHI
5.0cHOBHBIM (paKTOPOM, OTPAHHUYHUBAKIINM BO3MOKHOCTH MUHUMH3ALIMU pa3Mepa
PHMCYHKA, MOJIY4eHHOI0 MeT0A0M (oToTuTOorpaduu siBjaseTcs
OTBeTHI:
JUTMHA BOJIHBI SKCTIOHUPYIOIIET0 U3TyYeHHS] BO3MOXKHOCTh (DOKYCHPOBKHU Jyda pazMep
¢doromabdaoHa paccessHUEe U3ITyUIEHHUS B PE3UCTE
BepHblii 0TBET: JIHA BOJIHBI KCIOHUPYIOLIETO U3TyYEHUS
6.0cHOBHBIM (paKTOPOM, OTPAHUYHBAKIINM BO3MOKHOCTH MUHUMH3ALIMU pa3Mepa
PHCYHKA, MOJYYEHHOT0 METO0M 3JIeKTPOHHOI JuTorpaduu siBjasercs
OTBeTHI:
JUTMHA BOJIHBI SKCIIOHUPYIOILIETO U3TyUCHHS pacCesiHUE SJIEKTPOHOB B PE3UCTE pa3MephI
mrabyiona reomerpuaeckue 3¢ exTor
BepHblii 0TBET: paccesiHUE 3JEKTPOHOB B PE3HCTE
7.Ha pucyHke nokaszan

OTBeThI:
N-ka"anbHbIA M/III-TpaH3ucTOp ¢ MHAYHUPOBAHHBIM KaHAIOM p-KaHaibHbIA M/III-
TPaAH3UCTOP C UHAYLIMPOBAHHBIM KaHAJIOM N-KaHaiubHbIA M/III-TpaH3ucTop CO BCTPOCHHBIM
KaHaJIOM p-KaHanbHbIM M/III-TpaH31CTOP CO BCTPOCHHBIM KaHAIOM

Bepnsiit otBeT: n-kaHanbHbeli M/{II-TpaH3ucTOp ¢ HHAYIIUPOBAHHBIM KaHAJIOM
8.3HaKkoM Bonpoca oTMe4eH KOHTAKT

OTBETHI:
K KOJUIEKTOPY K IMUTTEPY K 0a3e K CTOKY
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BepHbplil 0TBET: K SMUTTEPY
II. Onucanue wkanvt oueHuBanUs

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BBIOJIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa BeIoiHeHa B paMKax "6a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEpHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HE/I0CTAaTKU

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOIHEHA B paMKaXx "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu 6blnoneHus 3Hanus: PaboTa He BHIIOJHEHA WM BBIITOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmaesnenus umo2080i OueHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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