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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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-3 CniocoGeH yuyacTBOBaTh B MPOBEICHUN TEXHOJOTHYECKHUX MPOIIECCOB H3TOTOBICHUS
MaTepHaIOB JIEKTPOHHOM TEXHUKH, MUKPO- U HAHORJIEKTPOHUKHI
N]I-1 3naeT 6a30BbIC TEXHOJIOTHYECKHE MTPOIIECCH M3TOTOBJICHUSI MATEPHUAJIOB DJICKTPOHHOM
TEXHUKH, MUKPO- U HAHODJIEKTPOHUKH
N]I-2 3HaeT 00 GUBUKO-XMMHUYECKHUX OCHOBAX 9 TEXHOJIOTMYECKUX MPOIECCOB U3TOTOBIICHUS
MaTepHaioB JIEKTPOHHOM TEXHUKH, MUKPO- K HAHORJIEKTPOHUKHI

2. I[IK-4 CniocobeH y4acTBOBaTh B IPOEKTUPOBAHUN UHTETPAIbHBIX CXEM
NI-2 JeMOHCTpUPYET 3HAHUE COOTBETCTBHUS TEXHOJIOTHH MPOU3BOJICTBA U MPOIecca
MPOEKTUPOBAHUS UHTETPATBHBIX CXEM

3. IIK-8 crocoOeH oCyImecTBIISATh OPTaHU3AIHIO U IPOBEICHUE IKCIIEPUMEHTAIBHBIX PadoT 1O
0Tpa0OTKe U BHEIPEHUIO HOBBIX MaT€pPHAJIOB, TEXHOJIOIMUECKUX IIPOLIECCOB U 00OPYI0BAaHUS
IIPOU3BOJICTBA U3/IETIUN MUKPOIEKTPOHUKHU
NJI-2 UHCTpYKTaX UCIIOJHUTENICH SIKCIIEpUMEHTAIbHBIX PadOT B 00JaCTH IPOU3BOJICTBA
U3JIeIIMIA MAKPOJIEKTPOHUKHU
NJI-3 ®opmupoBaHue 3asBOK Ha IpUoOpeTeHNE MAaTEpUAIOB U KOMIUIEKTYIOLIUX JJIs
IIPOU3BOJCTBA U3JIEITUN MUKPOIEKTPOHUKHU
NJ1-4 PazpaboTka pekoMeHaluil 10 KOPPEKTUPOBKE M ONTUMHU3ALMY [1apAMETPOB U
PEXKUMOB TEXHOJOTHYECKUX MPOLIECCOB MPOU3BOJICTBA U3ACIINA MUKPOIJIEKTPOHUKHN
NJ1-6 Ananu3 BIUSHUSA ApaMETPOB U PEKUMOB TEXHOJOTHYECKUX ONEpalfil MPOU3BOICTBA
U3JIeIMA MUKPORJIEKTPOHUKH Ha TTapaMeTpbl Ka4ecTBa ONBITHBIX 00pa3oB U3AeTuil
MUKPOIJIEKTPOHUKHU
NJ1-9 KoHnTposb u npoBeieHNE U3MEPEHUH BBIXOIHBIX MapaMeTpOB U3EIUNA Ha KaX10M
TEXHOJIOTMYECKOM dTalle MPOU3BOACTBA U3AEIUNA MUKPOIIEKTPOHUKHU
NJI-10 IIpoBeneHue KOHTPOIbHO-U3MEPUTENBHBIX MEPOTIPUATHI U UCIIBITAHUN MaKeTOB U
OTIBITHBIX 00PA3LI0B U3AETHH MUKPOIIIEKTPOHUKHI

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanmsaiuu: Jlomyck k 1abopaTopHOit padoTe
1. Km-3. I'panynomeTpus 4acTuil, 3apsia moBepxHoctu yactull. (Jlaboparopuas padota)
2. KM-4. Teuenue u nedopmanus >KUIKUX U KUIKOTIOT0O0HBIX cucTeM (JIabopaTtopHas
paborta)

dopma peanmuzanmu: 3ammTa 3agaHu
1. KM-5. Pacuernoe 3ananue (Pedepar)

®Popma peanuzaiuu: [lucsmennas padbora
1. KM-1. CtpykTypa 4acTHIl, 3apObIIIel, KpUCTAIUIOB, TuieHOK (KoHTponkHas paborta)
2. KM-2. OcHoBBI KOTOMAHON XUMUU. OCHOBBI TEPMOJIMHAMUKU JUCTIEPCHBIX CUCTEM

(Dcce)




BPC aucuunjavHbI

7 cemecTp
Beca koHTpOIbHBIX MeponpusThii, %o
Pas el AHCLHLTHHBI WNupexe KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Cpok KM: 4 8 10 14 16
CniocoObl U3TOTOBIIEHUSI CYOMUKPOKPUCTANINYECKUX U
HaHONOPOIIIKOB
OCHOBEI TEPMOJUHAMHUKH CIJIOLIHBIX Cpea. + + + + +
MeTo1bl U3TOTOBJICHHS TOPOILLIKOB ITOMOJIOM. + + +
OCHOBBI KOJUIOUIHOU XUMHH + + +
Peonorust nucnepcHbIX CUCTEM. + + + +
HonyquI/Ie HaHOYAaCTHI] KOHJAeHcaluen + + + +
MeTo/p1 aHaNM3a HAHOOOBHEKTOB.
AToMHO cusoBas Mukpockonus ['panynomerpudeckuit
ananu3. Penrrenodas3oBblil ananu3. DJIeKTpOHHAS + + + +
MUKPOCKOITHS.
I'panynoMerpuyeckuii aHamus. +
PentrenoazoBelii aHaIM3. + +
DNEKTPOHHAs MUKPOCKOIIHSI. + + + +
Bec KM: | 20 20 20 20 20

$O06m1as yacts//Iy1s1 MpOMEKyTOYHOU aTrTecTaund




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
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 N-1nk-s 3naer ©6a3oBbie | 3HATH: KM-1. CtpykTypa yacTui, 3apobIiiei, KpUCTAILIOB, TNIEHOK
TEXHOJIOTHYECKHE MPOLIECCHl | OCHOBHBIE METObI (KontpomnbsHas padota)
W3TOTOBJICHHS MAaTEpHUAJIOB | MOJIYYCHHUS] HAHOYACTHUIL U KM-2. OcHOBBI KOUTONAHON XUMUU. OCHOBBI TEPMOIMHAMUKH
JIEKTPOHHOU TEXHUKH, | IJIEHOK MaTepHalioB JTUCTIEPCHBIX cUcTeM (Dcce)
MHUKPO- ¥ HAHODJIEKTPOHUKHA | YMETh:
MIPOEKTUPOBATH MPOLIECC
TOJIY9CHHUsI HAHOOOBEKTA
[1IK-3 N1-2nk-3 3Haer 06 ¢us3uko- | 3HATH: KM-4. Teuenne u nedopmarus KUIKUX U )KHIKOIIOJOOHBIX CHCTEM
XUMHUYECKUX  OCHOBaxX 9 | yCIIOBHSI M3TOTOBJICHUS U (JTaboparopnas padoTta)
TEXHOJOTHYECKHIX TECTHUPOBAHUS MaTepUaIOB KM-5. Pacuetnoe 3ananue (Pedepar)
MPOIIECCOB  W3TOTOBJICHMS | HAHORJIEKTPOHUKH;
MaTepUaOB  DJIEKTPOHHOHN | YMETh:
TEXHHKH, MUKPO- Y | BEIOMpATh TEXHOJOTUICCKUE
HAHODJIEKTPOHUKHU MIPOLIECCHI U3TOTOBIICHUS
MaTepHuaioB JIJs
HaHOXJIEKTPOHUKH,
I1IK-4 N-2nk-4+  JlemoHcTpUpyeT | 3HATH: KM-4. Teuenne u nedopmarus KUIKAX U )KUIKOTIOJOOHBIX CHCTEM
3HaHHE COOTBETCTBUS | (U3MUECKYIO OCHOBY U (JTabopaTopnas pabora)
TEXHOJIOTHH TIPOU3BOJICTBA | METOJOJIOTHIO METOJIOB
u mpolecca | aHalu3a HAHOOOBEKTOB U
MPOEKTUPOBAHUS HaHOMaTEPHAJIOB
UHTETPAIBHBIX CXEM YMeTb:

OTIpeIeTIsATh HAOOp METOI0B
aHalu3a sl KOHTPOJIS
TEXHOJIOTHYECKOT0 Iporecca




MOJIy4EHHUsI HAHOOOBEKTOB

I1K-8 NI-2nk-s NucTtpykTax | 3HaTh: KM-1. CtpykTypa 4acTull, 3apoJbllIeH, KpUCTAIOB, INIEHOK
UCIIOJTHUTEIICH OCcHOBHBIC MeToibI aHanu3a | (KontponbHas pabora)
SKCIIEPUMEHTANBHBIX PA0OT | HAHOOOBEKTOB Kwm-3. I'panynomeTpus yacTuil, 3apsiji IOBEPXHOCTH YaCTHIL.
B 00JlacTU TPOU3BOJCTBA | YMETh: (JTaboparopnas padota)
17631 (1207 omnpeaensats Habop aHanu3oB | KM-4. Teuenue u nedopmanns KUAKUX U 5KUIKOMOIOOHBIX CUCTEM
MHUKPO3JIEKTPOHUKHI JUTSI KOHKPETHOTO (JTaboparopnas padota)
HAaHOOOBEKTa
I1K-8 N-3nks  PopmupoBanue | 3HATH: KM-1. CrpykTypa yacTuil, 3apobliieil, KpUCTAILIOB, TNIEHOK
3a5BOK Ha TNPHOOPETCHHE | OCHOBHBIC METO/IbI (KonTponbsHas pabora)
MaTepUasoB U | UCCIIEJIOBAHUS COCTaBa U Kwm-3. I'panynomerpust 4acTul, 3apsi MOBEPXHOCTH YACTHII.
KOMIUTEKTYIOLIUX IUISL | CTPYKTYpPBI MaTepUasoB; (JTaboparopnas paboTa)
[IPOU3BOACTBA u3enui | YMers: KM-4. Teuenue u nedopmanust )KUIKUX U KUAKOMOAOOHBIX CUCTEM
MHUKPOAJICKTPOHUKHU ob6ocHoBaTh D PeKT (JTaboparopnas paboTa)
WCTIOJIH30BAHUS
HaHOMAaTepHAaJIOB
I1K-8 N-4nk-s Pazpabotka | 3Hath: Kwm-3. I'panynomMeTpus 4acTuIl, 3apsij MOBEPXHOCTH YACTHII.
pPEKOMEH 1Al 1o | ¢puznyeckue 3pHeKThI (JTabopaTopnas pabora)
KOPPEKTHPOBKE U | B3aMMOJCHCTBHSI Pa3IUNIHBIX
ONTUMM3AINH TAPAMETPOB U | TUTIOB U3ITYUYCHUS U
PEKUMOB TEXHOJIOTHUECKUX | MAaTEPHH,
IIPOLIECCOB  TIPOM3BOJCTBA | Y METH!
U3 JIeIHH TUTAHUPOBAThH JIEATEITHHOCTD
MUKPOIJIEKTPOHUKU B jaboparopuu
I1K-8 NJ{-6nk-s AHanu3 BIMAHUS | 3HATH: Kwm-3. I'panynomeTpus 4acTul, 3apsii IOBEPXHOCTU YACTHULL.
nmapamMeTpoB H  PEXKHUMOB | IIKaJIbl KOHIICHTPAIIUA (JTaGoparopnas padoTta)
TEXHOJIOTHYECKUX ONEpalnid | BEIIECTB KM-4. Teuenne u nedopmartus KUIKAX U )KUIKOTIOJOOHBIX CHCTEM
IIPOU3BOJICTBA U3JIeNUN | YMeTh: (JTaBopaTopnas pabora)
MHUKPOAIIEKTPOHUKH Ha | MPUMEHSTH QU3NIECKHE
napaMmeTpsl KAauecTBa | 3aKOHBI M MaTeMaTHYECKHE
OTIBITHBIX 00pasIoB | METOJIBI ISl PEIICHUS 33124
U3JeNnui TEOPETUYECKOT0 U

MUKPOIJIEKTPOHUKHU

MPUKJIATHOTO XapaKTepa;




[1K-8 N1-9rx-s KonTponb U | 3HaTh: KM-2. OcHoBbI KOJITOMAHONW XUMUU. OCHOBBI TEPMOAMHAMUKHI
IIPOBE/ICHHE U3MEPEHUI | OCHOBBI (PU3MKO-MEXaHUKU | IUCIEpPCHBIX cucteM (Dcce)
BBIXOJHBIX [1apaMeTpoB | YMETh: KM-4. Teyenue u nqedopmanus >KUIKUX U KUAKOMOTOOHBIX CUCTEM
171631 (SH11717 Ha KQKJIOM | UCITOJIh30BaTh (JTaboparopnas paboTta)
TEXHOJOTHYECKOM JTare | MaTeMaTUYECKUE MOJEITHN KM-5. Pacuetnoe 3ananue (Pedepar)
MIPOU3BOJICTBA W3JI€TUH | ISl OTIPEJIECTICHUSI CBOMCTB
MUKPO3JIEKTPOHUKH MaTepUasos;
[1K-8 N/1-10mk-s [IpoBenenue | 3Hath: KM-2. OcHoBbI KOJTOMAHON XUMUU. OCHOBBI TEPMOJIUHAMUKHU
KOHTPOJIbHO- OCHOBHbIE (DOPMYITHPOBKU JUCIEPCHBIX cUcTeM (Dcce)
U3MEPUTEIIBHBIX 3aKOHOB TEPMOJUHAMUKHI KM-5. Pacuetnoe 3ananue (Pedepar)
MEPOINPUATHI U UCIBITAHUM | CIUIOLIHBIX CPEL;
MaKeTOB u ONBITHBIX | YMETh:
00pa31oB U3JIeNUN | UCIIOJIb30BATh (PU3HUECKUE
MUKPO3JIEKTPOHUKHI 3¢ deKThI A UCCIIeOBAHUS

CBOJMCTB MaTepHaJos;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KM-1. CTtpykTypa 4acTuil, 3apojabliieii, KpUCTANI0B, IVIEHOK

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHUusi KOHTPOJBLHOIO0 MEPONPUATHS: YUalIuecs MOJy4aoT 3 KOHTPOJbHBIX
BOIPOCAa Ha KOTOPbIE OHU JIOJDKHBI MUCHMEHHO OTBETUTH B TeueHue Heaenu. K oTBeTy kaxiaoro
ydaierocs 3afaercsi 2-3 JTOMOJHUTEIbHBIX YTOYHSIOMIUX BOMPOCA HA MOHUMAHUE MO pe3yybTaTam
OTBETa Ha KOTOPbIE IPUHUMAETCS pelIeHHe 00 OI[EHKE 32 KOHTPOJIbHOE MEPOTIPUSTHE.

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:
B xone BeImOIHEHUS pa6OTBI HCO6XOI[I/IMO 000CHOBAaTb OTBET O npouneccax (ba3006p830BaHI/I${
HCIIOJIB3YA TCPMOANHAMHUYCCKUC 3aKOHBI. O06ocHoOBaHuE Tp€6y€TC$I KakK B BUAC JIOTUYCCKUX
BBIBOAOB TaK U C IPUMCHCHUCM MATCMATUYICCKOI'O alllrapara.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHbBIE METO/bI 1.KM-1. 3nare 1. Yto Takoe amopdHoe BemiecTBo. UTto
MOJIyYE€HUSI HAHOYACTHI[ U IUIEHOK TaKO€ KPUCTAJUINYECKOE BELLIECTBO, YEM OHHU OTIMYAIOTCS
MaTepualioB 2.KM-1. 3nate 2. Paccuuraiite
KpUCTAIITOTrpaUIecKyIo INIOTHOCTh KpUCTAJIIA
YMmeTs: OTIpEeIeIATh Habop 1. KM-1. ymets 3 Ilpennoxute MeTOIbI KOHTPOIIS pOCTa
aQHAJIN30B I E KOHKPETHOI'O 3apo/ibliliel B PaCTBOPE MM PaCILIaBe.
HAHOOOBEKTa
YMers: o0ocHOBaTh  3PdexT 1.KM-1. ymets 1 Onummre 4to Takoe U30XOPHbIH,
MCII0JIb30BaHUsl HAHOMATEPHAJIOB 1300apHbIi, N30TEPMHUUECKUI U anabaTnyecKuit
MIPOLIECCHI
2.KM-1. ymets 2 Onummure mpouecc pocTa 3apobliia B
3aBUCHMOCTH OT IIapaMeTPOB CUCTEMBI - TEMIIEPATYPBI,
JTABJICHHs], KOHIIEHTPAllM KOMIIOHEHTOB

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BbEME HJIU BBHITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyT0OBICTBOPUTEIIEHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO




KM-2. KM-2. OcHOBBI KOJJIOWTHOH XUMUHU. OCHOBBI TEPMOJAMHAMMKH JUCIIEPCHBIX
cucTeM

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MePONPUATHSI: Dcce

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHUusi KOHTPOJBLHOIO MEPONPUATHS: YUalIuecs MOJy4aoT 3 KOHTPOJbHBIX
BOIPOCA Ha KOTOPbIE OHU JIOJDKHBI MUCHMEHHO OTBETUTH B TeueHHe Heaenu. K oTBeTy kaxiaoro
ydaierocst 3aaercsi 2-3 JOMOJHUTEIbHBIX YTOUHSIOIIMX BOMPOCAa HA MOHUMAHUE 1O Pe3yJibTaTam
OTBETa Ha KOTOPbIE IPUHUMAETCS pelIeHHe 00 OI[CHKE 32 KOHTPOJIbHOE MEPOTIPUSTHE.

Kparkoe cogepxanue 3agaHus:
B xoze BbinosiHeHust paboThl HEOOXOMMO 0O0CHOBATh OTBET O MPOLECCAX MMOIyUYEHHs U
UCCcleIoBaHus HAHOOOBEKTOB. OO0CHOBaHME TPeOYETCs KaK B BUJIE JIOTHUECKUX BBIBOJOB TaK
U C IPUMEHEHHEM MaTeMaTHYECKOro amnmapara.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE (HOPMYIUPOBKHU 1.KM-2. 3nHatp 1. YUTo Takoe HaHOKPUCTAILI,

3aKOHOB TEPMOJUHAMUKHU MOHOKPHUCTAILI, MyJIbTUKPHUCTAILI?

CIUTOIIHBIX CPEI; 2.KM-2. 3nath 2 Kak nomy4yuTh HAHOYACTHUIIBI
OCaXKJICHHEM U3 pacTBOpa? Kakue mapaMeTpsl TpeOyeTcs
KOHTPOJINPOBATh

YMeTb: NpPOEKTHpPOBATh IIPOLECC 1.KM-2. ymers 2 Paccuunraiite cKOpocTh pocTa

MOJTy4YeHUs] HAHOOOBEKTa 3apopbllla XJIOPUIA HATPUS B HACHIILICHHOM PacTBOPE B

BOJI€ IIpH MOBbIIIeHNU TemnepaTypsl Ha 10C. Yurure
U3MEHEHHE PACTBOPUMOCTH XJIOpUIA HATPUS.
2.KM-2. ymets 3 Onummte npouecc quddy3un
3apsDKEHHBIX YacTHUI] B paCTBOPE BO BHEIIHEM
UIEKTPUUECKOM T0JIE

YMers: HCIIOJIb30BATh 1.KM-2. ymers 1 Onummre auddysuto HaHOUACTHIL B
MaTeMaTHYeCKue  MOJCIH  JUIs pacTBOpe MpU COOTHOLIEHUH PA3MEPOB MOJIEKYJ
OIpeIeICHUS CBONCTB pacTBopuTEINA M HaHO4YacTULl Kak 1:100

MaTepuasos;

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoneHus snanua: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aaHNe
BBITIOJTHEHO B MTOJIHOM 00b€ME MJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHCHO




KM-3. Km-3. I'panyjiomeTpusi 4acTHII, 3apsi/i IOBEPXHOCTH YACTHII.

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpOABLHOT0 Meponpusitusi: JlabopaTopHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mpoBeaeHHsi KOHTPOJBHHOIO MEPONPHUATHA: YUAIIUMCS MPEIOCTABISICTCS
MeToauYecKas pa3paboTka 1Mo Teme JaboparopHO paboThl. Yyamuecs TOTOBSTCS K
co0eceIOBaHUI0 JUIsl JIOMYyCKa K JiabopartopHoil paboTe. 3aTeM OHHM TPOXOIAT J1abOpaTOPHYIO
paboTy ¢ 000pyIOBaHUEM U MMOATOTABIUBAIOT OTYET O BBHITIOJHEHUH Pa0OThI, KOTOPBINA 3aIUIIAIOT.

KpaTkoe conep:kanue 3a1aHusi:
03HAKOMJICHHE C METOJaMH OCHOBAHHBIMHU HAa TUHAMHYECKOM CBETOPACCETHUN
MO3BOJISIOIIMMHU U3MEPHUTh pa3Mep YacTHI] B IUCIIEPCHOM (a3e, 13eTa-IMOTCHIIMA YaCTHII,
MOJICKYJISIPHYIO MacCy KPYITHBIX MOJIMMEPHBIX MOJICKYJ H ONIPEEIIUTh MUKPOBSI3KOCTh
JUCTICPCHOM (ha3bl.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTB: OCHOBHBIE METOJIbI 1.Km-3. 3Hath 4. OOBsACHUTE PUBNYECKUIA CMBICIT
HCCIICAOBAHUS cocraBa i J3eTa-moTeHnana

CTPYKTYpbI MaTE€pPHAJIOB;

3uarh:  ¢usmueckue  IPPeKTs 1.Km-3. 3Hath 4. B uem 3akioyaeTcst OTIIMIUE
B3aMMOJIEHCTBUS Pa3IUYHBIX M3MEpEeHUll pa3Mepa YacTHll B MPOXOASIIEM TydKe U
TUTIOB U3JIYYCHUS U MaTEPHH, OTPa)KEHHOM CBETE.

2.Km-3. 3HaTth 6. B yem coctouT cyTh nomnpaBok Penes
u @aynTtrodepa npu onpeaeieHu HHTEHCUBHOCTH
paccessHHOr0 YaCTUIIAMHU CBETA.

3HaTh:  IIKaJIbl  KOHLEHTpaLUn 1.Km-3. 3HaTh 5. UTO ONMCHIBAIOT MapaMeTphI

BEIICCTB D50 D90 D95?

YMmers: OTIPENIETIATh Habop 1.Km-3. ymets 5 [IpemioxkuTe METOIBI aHATTN3a pa3Mepa

AQHAJIN30B Ui KOHKPETHOI'O YacTul caxHu, rpagura u rpadena

HAaHOOOBEKTa

YMers: IUIAHUPOBATH 1.Km-3. ymets 6 [Ipemnoxure METOIUKY KOHTPOJIS

JIeSITEIbHOCTD B J1AOOpaTOpUU pa3Mepa 4acTHI] IPU MOJTYYEHUH MacThl OKCUAA
IIOMHHMS METO0OM IIOMOJIA

YMeTb: NpUMEHATh  (uznueckue 1.Km-3. ymerts 4 [Ipennoxure nocieaoBaTeIbHOCTh

3aKOHBI U MaTeMaTH4eCKHe MOATOTOBKM 00pa3lia MUTMEHTA JJIsl CHHUX YePHUIT JUIs

METOIBl JUI1  pelleHus  3aaad OIIpeEIIEHNUs pa3Mepa 4aCcTHULL

TEOPETUYECKOTO0 U TMPUKIATHOIO

XapakTepa;

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. KM-4. Teuenne u aedpopManus ;KMJAKHUX U KUTKONOA00HBIX CHCTEM

®opmbl peasuanun: Jlomyck k 1abopatopHoii padore
Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora
Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsT KOHTPOJBHOIO MEpPONPHUATHSA:

METOAHUYCCKast pa3pa60T1<a 110

VYuamumcss  npenocTaBiseTcs
nabopaTopHoil pa®oTbl. VYwyamuecs TOTOBATCS K

co0eceJOBaHUIO JUIsL JOMyCKa K JiabopartopHoil paboTe. 3aTeM OHHM MPOXOIAT J1a0OpaTOPHYIO
paboTy ¢ 000pyAOBaHHEM U TTOATOTABIUBAIOT OTYET O BHIMOJIHEHUU paOOThI, KOTOPHIH 3alMIIAIOT.

KpaTKOC CoA€cpKaHHuE 3alaHUA:

Omnpenenenne pa3IMuHbIX XapaKTEPUCTUK aUcIiepcuu mpu nomoiu peomerpa Kinexus PRO.
[TproOpereHne OCHOBHBIX HABBIKOB Pa0OTHI C PEOMETPOM 1 HA4YaJIbHBIX HABBIKOB aHAIM3a
JTUCTIEPCUU UCXO/SI U3 MOIYYCHHBIX IPpaUKOB 3aBUCUMOCTEH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (U3UYECKYI0 OCHOBY U
METOAOJIOTUIO METOJOB aHaJIn3a
HaHOOOBEKTOB M HAHOMATEPUAJIOB

1.KM-4.C kakoii 11e/1b10 MPOUCXOIUT
TepMOCTaTHpOBaHue oOpasua?

2.YT0 MO3BOJISIET BBISICHUTH TECT BI3KOCTH OT CKOPOCTH
casura?

3HaTh: OCHOBHBIE METOJBI aHAJIN3a
HAHOOOBEKTOB

1.YTo mo3BOMSET BBIACHUTH TECT HA THKCOTPOITHOCTH?
2.YT0 1mO3BOJISIET BEISICHUTH TECT PA3BEPTKH I10
amrunrynae?

3.UT0 1MO3BOJISET BBISICHUTH TECT Pa3BEPTKH MO YacTOTE?

3HaTh: OCHOBHEIE METOIBI 1.3auem HY>KHBI pa3JIMYHbIE TEOMETPUH, U KAKHX THUIIOB
HCCIICIOBAHUS cocTaBa u OHHM OBIBAIOT?

CTPYKTYpBI MAaTEpUAJIOB;

3HaTh:  IIKaJbl  KOHUEHTpauun 1.YUto Takoe BSI3KOCTh M OT YEro OHA 3aBUCUT?

BEIISCTB

3HaTh: OCHOBBI (PU3UKO-MEXAHUKHI

1.Pacckaxkurte nociaen0BaTeNbHOCTh AEUCTBUN ITPU
MOJITOTOBKE peoMeTpa U o0paslia K U3MEPEHUSIM U
IIOCJIEI0BATEIBLHOCTD ACUCTBUI NIOCIIE TPOBEACHUS
U3MEPEHUM.

2.Kakue cyniecTByroT MOJIENH JJIsl OTIUCAHUS
KUAKOCTEN?

VYMeTn: BBIOMPATH 1.ITpensioxkute METONOIOTHIO aHAJIN3a CBOMCTB U
TEXHOJIOTHYECKHE MPOLIECCHI CTPYKTYpPBI pacTBOpa nojauMepa

W3TOTOBJICHUS MaTEpUaJOB ISt 2.IIpennoxxute METO0JIOTHIO CTAOMITM3AITUN
HaHORJIEKTPOHUKHU; HaIOJIHEHHOM CYCIIEH3UH

YMeTh: ONpeENsATh Habop 1.Ilpennoxure METOAOJIOTHIO aHAJIU3a CBOMCTB U
METOIOB aHajlu3a I KOHTPOJIS CTPYKTYPHBI SMYIBECUHU

TEXHOJIOTHYECKOTO npoiiecca 2.0numuTe KpUTEPUH CTAOMILHOCTH AMYIBCUU TIPU

MMOJIYYCHH A HaHOOOBEKTOB

KOHTPOJIE METO/IaMU POTAI[MOHHON peoMeTpuu

YMeTb: NpUMEHATh  (puznueckue
3aKOHBI u MaTeMaTH4eCKHe
METOJAbl JUId  pElleHus  3ajad

1.Ilpennoxxure METOAOJIOTHIO aHAJIU3a CBOMCTB U
CTPYKTYPHBI CYCIIEH3UH
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TEOPETUYECKOTO M  IPUKIIAJHOTO
XapakTepa;

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10

OnucaHnue xapakmepucmuxu evblnonenus 3Hanus: OLeHKa "XOpouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-5. KM-5. PacuerHoe 3a1aHue

®opmbl peanu3anuu: 3alinTa 3a1aHus

Tun KoHTpOJIBLHOTO Meponpusitusi: Pedepar
Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsT KOHTPOJIHLHOIO MepPONPUSTHS:

prnna CTYACHTOB [OCJIMTCA Ha

HNOArpyNIsl cocrosimue u3 3-4 denosek. B Hauase cemecTpa Kaxaas MOATPYIIA MOJIy4aeT TEMY
JUI TIOJTOTOBKM aHAJUTUYECKOro oO3opa. B TeueHuwe cemecTpa moArpymnma roTroBUT TEKCT Ha
3a/laHHyI0 TeMY I10 MaTepuajiaM JOCTYIHBIM B OTKpbITOW neyatu. 1o xoay BblmogHEHUs pabOThI
NOArpyNNa KOHCYIbTHUPYETCS ¢ mpenoaasareneMm. Ilo Marepuanam NOATOTOBIEHHOTO TEKCTa
noArpynna roroBuT 10 MUHYTHBIN JOKJIA].

Kparkoe conep:kanue 3aaHus:

HOI[FOTOBKa TEKCTa OCYIICCTBIIACTCS 110 3aI[aHHOI\/’I TEMEC Ha OCHOBC aHaJIN3a JIMTCPATYyPHBIX

JaHHBIX

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: YCJIOBUA H3TOTOBJICHUSA U

1.KM-5 3nats 1. [IpoexTupoBanue

TECTUPOBAHUS MaTepuajioB ANEKTpOHArpeBaTeIbHOM Meyn.

HAHODJIEKTPOHUKHU; 2.KM-5 3Harts 2. Pa3paboTka marepuana
CETHETONIEKTPHUKA

YMers: BBIOMpPATh 1.KM-5 ymets 2. @opmupoBath TpeOOBaHUS K

TEXHOJIOTUYECKHE MIPOLIECCHI TEXHOJIOTHH IMPOU3BOJICTBA MAaTEpUAJIOB

W3TOTOBJIEHHUSI MaTEpUajoB i

HAHO3JICKTPOHUKH;

YMers: HCIIOJIb30BaTh 1.KM-5 ymets 3. @opMynupoBath 3a1a4u IpH

MaTeMaTHYecKue  MOJAENH s pa3paboTKe HOBBIX MaTEepHAaIOB

OIpeAeIeHUs CBONCTB

MaTepHaJIOB;

YMeTh: ucnonp30BaTh (hU3HUECKUE
abdexTel I UcchIeqoBaHUS

1.KM-5 ymerts 1. MHTEpHIpETHPOBATH PE3YNbTATHI
aHaJIM3a MaTepUaJIoB
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CBOICTB MaTepHAaJIOB; 2.KM-5 ymets 4. bazoBbie HaBBIKM BIAJEHUSI METOAAMHU
aHaJM3a MaTepUaoB

3.KM-5 ymertb 5. bazoBble METO/IbI TECTUPOBAHUS
(bU3MKO-MEXaHUYECKUX U (PU3UKO-XUMHUYECKUX CBOMCTB
MaTepuasoB

Onucanue MIKAJbI OICHUBAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "3a4TeHo" BBICTaBISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WIIM C HE3HAYUTEIbHBIMU HE0UeTaMu

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

BuiieT cocToUT U3 0JTHOTO BOMPOCa, KOTOPBIN MPEACTaBIsIeT cO00M 3aIpoC Ha ONTUCAHUE
TEXHOJIOTUH TOJTy4YSHHsI HAHOOOBEKTA HIIH OTIMCaHUE 0a30BOTO TEPMOTUHAMUYECCKOTO
npuHIuIIa sl JUCICPCHBIX CUCTEM

IIpouenypa npoBenenust

VYyamuecs Noay4aroT MO OJHOMY MHIMBHAYAIbHOMY BOIPOCY 3a 2-3 HEAEIW O CAA4YM 3ayeTa.
VYuamuecss TOTOBAT OTBET B BHJE JAOKJIaJa WM Ipe3eHTaluH, paccyuTaHHOW Ha 10 MUHYT
BbICTYyIUIEHUA. [IpeBapuTEeNbHO TEKCT OTBETa MOXKET ObITh MPEICTABIIEH IPENOAABATEN0 B TOM
cllyyae eciM y Y4Yallerocs BO3HUKIM CJIOXHbIe Bompochl. [Iponecc caaum 3adera mpenmnojiaraet
HaJIUYUE€ HECKOJbKUX JONOJHUTEJBHBIX M YTOYHSIOIMIMX BOIPOCOB OT IpernojaBaTeis s
KOHTPOJISI YCBOEHHUS Marepuana cTylaeHToM. llpu cpade BO3MOXKHA JAHMCKyCcCHs IpHU3BaHHAs
IPOJIEMOHCTPUPOBATh YTO yYAIIMHCS CIIOCOOCH OTCTOSNTH CBOIO HMO3UIMIO U chopmMupoBaTh Oojee
ri1y0OKO€e IOHUMaHKE B MPE/ICTaBICHHON TEME.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTIUHDL

1. Komnerenmust/ Unaukarop: MJI-1nk-3 3Haet 6a30BbIe TEXHOJIOTUYECKUE MTPOIIECCHI
W3TOTOBJICHHS] MATEPHAIIOB SJIEKTPOHHOIN TEXHUKH, MUKPO- M HAHORJIEKTPOHUKHI

Bonpocsl, 3aganus
1.6uner 12. IlpemioxxuTte METOJ] pocTa OPUEHTUPOBAHHOM IJICHKHU TUTaHATa Oapus Ha
MOBEPXHOCTU MOHOKPHUCTAJUIa OKcua MarHus. [Ipeayioxkure MeTo1bl KOHTPOJISl COCTaBa,
KPUCTAJTIMYECKON CTPYKTYPBl U MUKPOCTPYKTYPBI IUIEHKH.
2.6uner 14. Ilpeanoxxure METO MOITYYEHUS TOJIUMEPHOTO 3IEKTPOU3ONISILIMOHHOTO
MaTepuaia ¢ IMIMEHTOM, YBEJIMUHUBAIOIIKM YCTONYMBOCTD IOJUMEPA K BO3/ICHCTBUIO CBETA.
BapI/IaHT HU30JIAOUOHHOTO MaTepuajia MOXET OBLITH JIO0OBIM U3 TEX, UTO IPUMCHAIOTCA B
COBPEMEHHOM IpOoU3BOACTBE. [IpeiokuTe METOIbI OLIEHKH KaueCcTBa MOIY4EHHOIO
MarepHaa.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.3Hats 4.B ueMm npUHIMNHATIBEHBIE 0COOEHHOCTH IUCIIEPCHBIX CUCTEM B UX TEPMOJAMHAMUKE?
OtBeTsI:

B TOM 4TO OHM IPUHIIMIINATBHO HEYCTOMYHBBI

B ToM, 4TO 3a cUeT MOBBIIEHHOH SHEPTHH MOBEPXHOCTH OHU TPeOYyIOT CTAOMIN3aLIUU

B ToMm, 4TO 3HaUMTENbHBIN BKJIJl BO BHYTPEHHIOIO 3HEPTUIO TUCIIEPCHOM CUCTEMBbI BHOCUT

HHEPrUs IOBEPXHOCTH
Bepnsiit otBeT: B TOM, UTO 3HAYMTENBHBIN BKJIa]] BO BHYTPEHHIOKO YHEPTHIO JUCIIEPCHOM
CUCTEMBI BHOCHUT DHEPTHUS IOBEPXHOCTH
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2. Komnerennusi/Muaukarop: UJI-2nk-3 3HaeT 00 GU3NKO-XUMHUYECKUX OCHOBAX 9
TEXHOJOTHYECKUX MPOIIECCOB N3TOTOBICHHUS MATEPHAIOB 3JICKTPOHHON TEXHUKH, MUKPO- 1
HAHORJICKTPOHHUKH

Bomnpocel, 3axanus
1.6uner 13. IlpemioxxuTe METOJ HAHECEHUS 3aLIUTHOTO CJIOS COCTOSIIETO U3 KapOuaa
KPEMHHUs Ha NMOBEPXHOCTh cTanu. Onpenesnnte Hauboee NpUHIMIINAIbHbBIE CBOWCTBA JUIs
TAKOI'O IMOKPBITHUA. Onpe;[eﬂHTe MCTObI MPOMBIIIJICHHOI'O HAHCCCHUA TOKPBITHA U MCTObI
KOHTPOJISl KAueCTBA TAKOT'O MOKPBITHUS B IIPOMBIIIIJIEHHOCTH.
2.6uner 15. Tlpemyioxkute METOIbI HAHECCHHS H3OJISIIMOHHOTO CJIOSl B TPAH3UCTOPE HA
HOBEPXHOCTU MOHOKPHUCTAJIA MOIYIPOBOJHUKOBOIO KPEMHHUS JUIsl CO3/1aHUs IIPOLIECCOpA.
Onuimure MCTOAbI KOHTPOJIA ITOBCPXHOCTHU INIACTUHBI KPEMHHUSA 11O COCTABY U CTPYKTYPC.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.3nats 5. Kakue meTopl ostydeHus: HaHoyacTull Bol 3HaeTe?
OTtBeTsI:

MeTo/1bl OT KPYITHOTO K MEJIKOMY, METO/Ibl [I0MOJIa, METO/1bI KOH/IEHCAIIUH, METO/1bI

pacIbUTUTENLHON CYIIKHM U KOHJIEHCALMU U3 ra30BOM (a3bl

MeTozapl OCHOBaHHBIE HAa TOMOJIE, METO/Ibl OCHOBAHHbIE HA KOHJICHCAIINH TBEPOU (a3bl

[Tomon 1 U3MenbUEHUE, PACIBUIMTENbHAS CYIIKa, KOHAEH AL U3 ra30Boi (a3bl
BepHsiit orBeT: MeTOIBI OT KPYIIHOTO K MEJIKOMY, METO/IbI [IOMOJIA, METObI
KOH/IEHCAIlUX, METO/Ibl PACIIBUIUTEIbHON CYIIKHY U KOHJIEHCALMU U3 ra30BOM (a3bl

3. Komnerenuus/Muaukarop: 1NJI-2nk-4 JleMoHCTpHUpYeT 3HAaHHE COOTBETCTBHS TEXHOJIOTUU
IIPOM3BOJICTBA U NIPOLIECCA IPOEKTUPOBAHNS HHTETPAJIBHBIX CXEM

Bonpocsl, 3aganus
1.6uner 1. [Ipemnokure METOT MOTYYCHUS M XapaKTEPU3alliy MIUTMEHTA YSPHOTO I[BETA.
Omnennre pazMep 4acTHI], KOTOPBIH MOXKHO MOJTyYUTh MTPEI0KEHHBIM BAMH METOJIOM,
OTIpeIeNIUTE CPeAy U YCIOBHsI CTaOMILHOCTH YacTuil. [Ipennoxkute MeToabl aHamu3a pa3Mepa u
cocraBa yactull. [Ipenoxure MeTox KOHTPOJIS KauecTBa MPOMBIIIIICHHOTO TTIOTY9IeHUS
MUTMEHTA.
2.6unetr 4. IlpensoxuTe METOJ MOJIYICHHS YaCTUI] METAITHYECKOTO HUKEIS B OPTraHMYE€CKOM
rtactudukaTope 1yisi MAarHUTHON Kpacku cepeOpsaHku. OLeHNUTe pa3Mep 4acTUll, KOTOPbIH
MOYKHO TIOJTYYHTh TPEJIOKEHHBIM BAMU METOJIOM, OTIPE/ICIUTE CPEAY U YCIOBHS
ctabunpHOCTH YacTull. [Ipeioxkure MeToIbl aHaIM3a pa3Mepa U CoCcTaBa YacTHIl.
[TpenosxuTe METO ] KOHTPOJISI Ka4€CTBA MPOMBIIIIEHHOTO TTOTYYSHUST KPACKH.

MarepuaJsl 1JIs1 NIPOBEPKH 0CTATOYHBIX 3HAHUI
1. 3nate 7.Kakue metoap! onpeneneHus pa3Mepa 4acTHUI] UCTIONb3YIOTCS ISl TUCIIEPCHBIX
cUucTeM
OTBeTHI:
MerToabl OCHOBaHHBIE Ha CBETOPACCESHUU
Crartnueckoe CBETOpacCessHUE, JUHAMUYECKOE CBETOPACCESIHUE, MUKPOCKOIIUS ONTHYECKas U
JJIEKTPOHHAs
MeTobl OCHOBaHHBIE HAa PACCESTHUN CBETA YAaCTULAMHU, MUKPOCKOITHSL, PEHTT€HOBCKas
T paKIus
Bepnsiit orBeT: CTaTHYECKOE CBETOpPACCESIHUE, TUHAMUYECKOE CBETOPACCESHHUE,
MHUKPOCKOIIHS ONITUYECKAsL U DJICKTPOHHAS
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4. Komnerenuuss/Muaukarop: M/1-2nk-s UHCTpyKTak HCHIOTHUTENEH SKCTIEPUMEHTAIBHBIX paboT
B 00JIaCTH NMPOU3BOACTBA U3AETHH MUKPOIIEKTPOHUKHI

Bonpocsl, 3aganus
1.6uner 9. Ilpeanoxure MOJENb peakTopa Ui MOIyYSHHS HOPOIIKA OKCH/IA TUTAHA.
OO0ocHyliTe CBOE TEXHUYIECKOE PEIIEHHE, IPEUIOKUTE METOIbI KOHTPOJIS Ka4eCTBa
HPOTYKIIUH.
2.6mnet 10. Yro takoe cepa DBanbaa. OOBsICHUTE YCIOBUS MOSBICHUS AU(PAKIMU B CITydae
3JIEKTPOHHOTO M PEHTTEHOBCKOTO M3ITy4CHHUSI.

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.3natp 6.Kak onuceIBaeTCs XapakTep TEUEHUS AUCIIEPCHBIX CUCTEM
OTBETHI:
Jlns onrcaHus UCIIOJIB3YIOTCS OOIIHE MPEACTABICHHS O BI3KOCTH HEHBIOTOHOBCKOM JKHJIKOCTH,
MPEACTABICHUS O TUKCOTPOIHNH, MPEJCTABICHUS O TYCTOTE, YIPYTOCTH U KOMILJIEKCHOU
BSI3KOCTH
st onrcanust UCHOJIB3YIOTCS OOITUE TIPEICTABIICHUS O BA3KOCTH KHUIAKOCTH, MPEIACTABICHUS O
TyCTOTE, MOJIyJIe YIIPYTOCTH U MOJIyJIe BA3KOCTU U O CTAOMIIBHOCTH T€UeHHsI U JehopMauu
st onrcanus UCHOJIB3YIOTCS OOIIUE TIPEICTABIICHUS O BA3KOM TEYCHUU HEHBIOTOHOBCKOM
JKUJKOCTH, TIPEICTABIICHUS O THKCOTPOIINH, O HAJIMYMU UJIU OTCYTCTBUU Ipe/esia yIPYrocTy U
npejesnia TeKy4eCTH, MPECTaBICHUS O TYCTOTE, YIPYTOCTH U KOMIUIEKCHOM BSI3KOCTH
Bepupiii otBet: [ onucanus UCTIONB3YIOTCS 001IME IPEICTaBICHUS O BI3KOM TEUCHUU
HEHBbIOTOHOBCKOM >KMJIKOCTH, TIPEACTABICHUS O TUKCOTPOIUH, O HAJTUYUH UM OTCYTCTBUU
npezelia ynpyrocTy U rnpejeia TeKy4ecTd, IPeICTaBlIeHUs O TYCTOTE, YIIPYrOCTH U
KOMIIIEKCHOM BSI3KOCTH

5. Komnerennusi/Unaukarop: N/I-3nk-s PopMupoBaHue 3agBOK Ha IPHUOOPETEHUE MATEPUATIOB U
KOMIUIEKTYIOIIMX JJIs IPOU3BOACTBA U3ETUNA MUKPOIJIEKTPOHUKHI

Bonpocel, 3aganus
1.6unet 2. Ilpennmoxxute METO MOTYUYCHUS U XapaKTEPU3AIMK MUTMEHTA KPACHOTO 1[BETA.
Ouenute pazMep 4acTHIL], KOTOPBII MOXHO MOJYYNUTh IPEIOKEHHBIM BaMU METOZIOM,
OIIpPENIENIUTE CPENly U YCIOBUS CTAOMIIBHOCTH YacTULl. [Ipennoxure MeToabl aHan3a pa3mepa u
cocrasa yacTull. [IpenoxkuTe MeTo1 KOHTPOJIS Ka4eCTBa IPOMBIIITIEHHOTO MTOJIy4YEHUs
IIUIrMEHTa.
2.6unet 11. Ilpemnoxxute BapuaHThl BBEJICHUS MTUTMEHTA B U30JIALMIO KaOemst s
YBEJIMYEHUS 3JIEKTPOCONPOTUBIICHUS N30JSILIMOHHOTO MaTepHara.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.3nats 8.Kakue MeTo bl HCIONIB3YIOTCS JJIs aHAIN3a TOHKUX IJIEHOK
OtBeTsI:

DNEeKTPOHHAs MUKPOCKOIUS U PEHTI€HOBCKasl TupaKius

DNEeKTPOHHAs: MUKPOCKOIIUS, METO/bl CKAHUPYIOLEN TYHHEIIBHON MUKPOCKOIIMU ¥ aTOMHO

CUJIOBOIl MUKPOCKOIIUH, PEHTT€HOBCKask AUPPAKIHsL, MTPoPUIoMeTpust

TyHHENIbHAasE MUKPOCKOIIUS U @TOMHO CHJIOBAasi MUKPOCKOIIHS, SJIEKTPOHHAS! MUKPOCKOIIUS
BepHblil 0TBET: DNEKTPpOHHAS MUKPOCKOINS, METOAbI CKAHUPYIOIEH TYHHEIBHOU
MHUKPOCKOIHMH ¥ aTOMHO CHJIOBOM MHUKPOCKOIIMHU, pEHTTEHOBCKas AU(paKius,
npodunomerpus
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6. Komnerenuuss/Muauxarop: M/1-4k-s PazpaboTka pekoMeHaammii mo KOppeKTUPOBKE U
ONTUMU3ALMH APAMETPOB U PEKMMOB TEXHOJIOIMUYECKHUX MPOLIECCOB TPOU3BOICTBA U3ACIHUMA
MUKPO3JIEKTPOHUKHU

Bomnpocel, 3axanus
1.6uner 6. Ilpemioxute METOT HAHECCHHUSI 3AIIUTHOTO CIIOSI COCTOSIIETO U3 Kapouaa
KPEMHHsI Ha MIOBEPXHOCTh cTain. Onpeaenure HanboJiee MPUHIIUITHATBLHBIC CBOMCTBA JIJIs
TaKoIro HOKpBITI/Iﬁ. OHpeI[eJII/ITe MCETOAbI HpOMBIIJ_UIeHHOFO HAHCCCHUA HOKpBITI/ISI U MCTObI
KOHTPOJIS KQ4e€CTBa TAKOTO MOKPBITHSI B IIPOMBIIIIJICHHOCTH.

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI

1.3nate 3.Kak onuchiBaeTCs KHHETHKA 3apOIbIIIe00pa3oBaHus
OTBETHI:

Jlnst onrcaHusl KKHETUKH 3apOIbIIIe00pa30BaHUs UCIIOIb3YETCS MTOHATHE YHEPTETHYECKOTO
Oapbepa U BepOSATHOCTH (PIyKTyalnuid cocTaBa
Jlist onucaHusi KHHETUKH 3apOAbIIIE00pa30BaHUs UCIIONB3YETCS MOHATHE YPHEPTETUYECKOTO
Oapbepa, TOHSATUHN O MEPECHIIIEHHOCTH U HEYCTOMYNBOCTH CUCTEMBI M BEPOATHOCTHU
daykTyanuii coctaBa
J1st onrcaHusi KWHETUKH 3apOJIbIIIE00pa30BaHUs UCTIONB3YETCS MOHATHE SHEPTETUUECKOTO
Oapbepa, MOHATHI 0 MEPECHIICHHOCTH U HEYCTOWYMBOCTU CUCTEMBI, 3aBUCUMOCTH CKOPOCTHU
KOHJICHCAIIUU OT Pa3HOCTH XMMUYECKOT0 IMOTEHIMajla B yCTOWYMBOM U HEYCTOMYHUBOM
COCTOSTHUU M BEPOSITHOCTH (PIIYKTYyalllii cOCTaBa

Bepwnbiii otBeT: /{151 onucaHus KWHETHKHU 3apOJIbIIICO0Pa30BaHUSI UCIIOIBb3YETCS TIOHATHE
SHEPTEeTUYECKOro 0aphepa, MOHATHM O IEPECHIIIEHHOCTH U HEYCTOMYMBOCTH CUCTEMBI U
BEPOATHOCTH (PIIYKTyallui cocTaBa

7. Komnerenuusi/ Muaukarop: NJ1-6nx-s AHanu3 BInsSHUSA apaMeTPOB U PEKUMOB
TEXHOJIOTHYECKHX OIlepalil MPOU3BOACTBA U3/IEIMI MUKPO3JIEKTPOHUKH HA ITapaMeTphbl KauecTBa
OTIBITHBIX 00PA3I0B U3/EINI MUKPOAJIEKTPOHUKHI

Bonpocel, 3aganus
1.6unetr 7. Ilpennmoxxute METO MOTYUYECHUS IOTUMEPHOTO IIEKTPOU3OISIIMOHHOTO MaTepHraa
C IUTMEHTOM, MO3BOJIAIOIIMM YCTOMYMBOCTh MOJMMEpa K BO3ACHCTBUIO cBeTa. BapuaHT
H30JIAIMOHHOI0 MaTepuajia MOXET OBITH JIFOOBIM U3 TEX, UTO NPUMEHATIOTCSA B COBPECMCHHOM
npou3BoACTBE. [Ipennoxure METObI OLIEHKH Ka4eCTBa MOJYYEeHHOTO MaTepHara.
2.6unert 8. [lpeasioxxuTe METOIBI HAHECEHUS N3OJSIIMOHHOTO CJIOSI B TPAH3UCTOPE Ha
MOBEPXHOCTH MOHOKPHUCTAJIJIA TTOJYIIPOBOJHUKOBOTO KPEMHUS ISl CO3/IaHUSI POLIECCOPA.
Pa3mep TpaH3ucTropa noiKeH OBbITh MpeieIbHO MUHUMAIIEH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1. 3nats 2.Kak onuceiBaeTCs CTpyKTypa KpUCTaia
OtBeThI:
Jnst onrcanust KpUCTalla UCHOJIb3YIOTCS TOHSATHS JIEMEHTAPHOM SYEHKHU U TIeprUoja
IIOBTOPSIEMOCTH
Kpucrann onuceiBaeTcs Kak TpeXMEpPHasl IEPUOANYECKas CTPYKTYpa B KOTOPOM BBIAEIISETCS
JJIEMEHTapHasl sfYehKa
Kpucrann onnceiBaeTcs ¢ UCMOJIB30BAHUEM JIEMEHTOB CUMMETPHH, IIOHATHH O ITEPUOJIE
IIOBTOPSIEMOCTHU U JIEMEHTAPHOU STYEHKU
Bepnsiit otBeT: Kpucramn onuceIBaeTCsl Kak TpeXMepHasi NEPUOINYECKAst CTPYKTYpA B
KOTOPOM BBIJEIAECTCS JJIEMEHTApHAs s4elKa
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8. Komnerenuusi/Muaukarop: NU/1-9nk-s Kontpons u nposeneHne u3mMepeHuil BEIXOIHBIX
HapaMeTpOoB M3JETHH Ha KaXKIOM TEXHOJIIOTHYECKOM 3TaIle MPOU3BOICTBA M3/1CINI

MUKPO3JIEKTPOHUKHU

Bomnpocel, 3axanus
1.6uner 3. Tlpemioxkute METOT OTyUEHUS IIEKTPOKATATUTUICCKH aKTHBHOTO CIOS JIS

TOIJIMBHOTO 351eMeHTa. CocTaB clIos caka M IIaTHHA. HCO6XOI[I/IMO ,I[O6I/ITI)C${ MHWHHMAJIBHOI'O
COACPIKAaHUA IIJIATUHBI IIPU MAKCUMAJIbHOM €€ PACTIPCACICHUU B CAXKE. YuurteiBaiite pasHuly B
IIJIOTHOCTH Ca’XH U IIJIaTHHBI

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.3nate 1. Uto Takoe (a3oBas quarpamMma, 4To OHA OTTMCHIBACT.
OTBeTHI:
['padmyeckoe nzodbpaxenune GpazoBoro paBHOBECHS B MOJIE€ TAPAMETPOB
['paduueckoe oroOpaskeHre ypaBHEHHS (Ha30BOTO PABHOBECHS
®Da30BbIe COCTOSTHUSI TEPMOIUHAMUYECKOM CUCTEMBI B 3aBUCUMOCTH OT TEPMOJIUHAMUYECKUX

apaMeTpoB
Bepunpiii otBet: ['paduueckoe nzodpakenue ¢pa3oBOro paBHOBECHS B MOJIE€ TapaMETPOB

9. Komnerenumsi/Muaukarop: NJ1-10nk-s IlpoBenenne KOHTPOIbHO-U3MEPUTENBHBIX
MEpONPUATHIA U UCIIBITAHUI MAaKETOB U OIBITHBIX 00Pa3L0B U3JIEINH MUKPOIIEKTPOHUKH

Bomnpocel, 3axanus
1.6uner 5. Ilpennmoxkure METO pOCTa OPUEHTUPOBAHHOM TUICHKH TUTaHaTa Oapus Ha

IMMOBEPXHOCTU MOHOKPUCTAJJIA OKCHUJIa MarHus. Hpeﬂnomme MCTOABI KOHTPOJIA COCTaBa,
KpI/ICTaJIJII/I‘{eCKOﬁ CTPYKTYPbI U MUKPOCTPYKTYPbI INICHKH.

MarepuaJsl 111 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.3Hath 9. UTo Takoe sMuUTaKCUaIbHBIA POCT.
OTBeThI:

a) Poct nuieHkn NoBTOpPSIOIIEH CTPYKTYPY MOATIOKKH.

0) PocT oprieHTHpOBaHHOM TOHKOM IJIEHKU CTPYKTYPHO MOXO0KEH Ha MOAJIOKKY

B) ®opMUpoOBaHNE OPUEHTUPOBAHHBIX 3apOAbIIIEH KPUCTAIIa HA TTOBEPXHOCTH MOJI0KKH
Bepnbrlii otBeT: 0) PocT opueHTHpOBaHHON TOHKOW IJIEHKH CTPYKTYPHO MOXO0XKEN Ha
MOJIOKKY

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PadboTa BeIIOJIHEHA B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYITMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEITbHbIE
HEJIOCTATKU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoinenus 3nanus: Pabora BBINOIIHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 33JJaHHS BHIMIOJIHEHA BEPHO. HA BOIIPOCHI YIIIYOJICHHOTO YPOBHS

Oyenka: 2
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Onucanue xapakmepucmuxuy 6blnoneHus 3uanus: PaboTa He BBITIOJIHEHA WU BHIIIOJHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy
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