degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

10 JMCHMILIMHE:
110 HANIPABJICHUIO:
Nnpo¢uJIb NOATOTOBKH:

KYpC:
KBaJIupuKAIMSL:

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

Texnonorust 1 060pyaOBaHHE JIUTOrPaPUIECKUX MPOLECCOB
OJIEeKTPOHMKA U HAHOZJICKTPOHHKA

®u3rKa NePCIEKTUBHBIX TEXHOJIOTUN: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

1

MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:

nexkuuu: 0 gac.

cemuHapsl: 30 gac.

naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin:

A.B. HInnuistHHUKOB, KaHA. (U3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl MUKpO- U HaHOo3nekTporuku 03.03.2023



Kypc

AHHOTANMA
"TexHnomoruss W 0OOpyIOBaHWE JUTOTPAQUUECKUX TMPOIECCOB" TpeAycMaTpUBAaeT W3yYeHHUE

TEXHOJIOTHYECKHUX IPOIECCOB M 00OpyIOoBaHUs (QOTONUTOrpadUIECKUX H TIPOIEcCOB, (OPMHpPOBAHHE
CTIeUANIbHBIX 3HAHUH B 00JIACTH TEXHOIOTHH (oTonuTorpaduu, o pu3ndeckux 1 XUMHYECKUX 0COOCHHOCTSIX
MaTepHaloB, IPUMEHSEMbIX B TEXHOJIOTUH JINTOTpaHu.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- QopMmupoBaHue cleNUalbHBIX 3HAHUKA B OOJIACTH TEXHOIOTHUH JUTOrpaduu, 0 (PHU3MUECKHX H
XHUMHUYECKUX OCOOCHHOCTSIX MAaTEepPHaOB, NPUMEHSEMBIX B TEXHOJOIMU JHTOrpaduH, OCHOBAX
HPOBE/ICHUS] TEXHOJIOTHUECKUX M KOHTPOJIBHO-M3MEPHUTEINILHBIX Onepanui aurorpadun, o pu3nueckux
U TEXHUYECKHX TMPHHIMIAX KOHCTPYKTUBHOTO HCIOIHEHHUS TEXHOJIOTHYECKOTO O000pYIOBaHHS,
UCIIOJIb3yEeMOT0 B IUTOrpaUueCKHX MPOLECCax.

3agauu AU CHUIIHHBI

- paccMOTpEHHE NPUHLUIIOB M METOIOB BBHINOJHEHUS ONEpaluii, COCTABIAIONINX TEXHOJIOTHYECKUI
npouecc auTorpadum;

- paccMoTpeHHe (PU3MYECKUX U XUMHYECKHX OCOOCHHOCTEH OCHOBHBIX MaTE€pHAJIOB, MIPUMEHSEMBIX B
TEXHOJIOTUH JIUTOrpaduu;

- PacCMOTpPEHHE OCHOBHBIX ITANlOB TEXHOJIOTHUECKOTo Iporecca (Goromurorpadum;

- paccMOTpeHHE OCHOBHBIX MPUHIIMIIOB ()OPMHUPOBAHUS H300paKeHUsI B POTOPE3UCTHOM Macke;

- PaccMOTpEHHE IPUHIMIIOB MOJAEIMPOBAHUSA JUTOTrPaUUECKOro Ipoluecca € YYeToM KaKIoro
OTZIEJIBHO B3STOTO JTaIla;

- PacCMOTpEHHE TTEPCIICKTHB PA3BUTHSI TEXHOJIOTHUH;
- paccMOTpeHHE TPUHIUIIOB M METOIOB BBHIIOJHEHHUS ONEpaluii, COCTABISIONINX TEXHOJIOTUICCKUI
mporecc TuTorpadum;

- paccMoTpeHne GU3HMYECKUX U XUMUYECKUX OCOOCHHOCTEH OCHOBHBIX MaTepHajoB, IPHMEHSEMbIX B
TEXHOJIOTUH JIUTOTPAPHH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON

[IK-1 CnocoGeH craBuTh, (popMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3aj1a4u, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |ABJIEHUH M MPOLECCOB, OLEHUTh KavyeCTBO pa3pabOTaHHOMN
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh |MOJEIIN

HOBBIC

Hay4HBIC PE3yIIbTATHI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

YMETB:

- CYIIHOCTB MPOLECCOB JUTOTpadu;
- METOJIbI MPOBENECHNS TEXHOJIOTHYECKUX ITPOLIECCOB;
- IEPCTIEKTUBBI PA3BUTHS TEXHOJIOTHHU JIUTOTpaduu.




- BBITIOJIHATH OCHOBHBIE TIpo1iecchl poTonuTorpaduu;
- BBIIIOJIHATH ¥ KOPPEKTHPOBATH PEKUMBI IPOIIECCOB;
- IPOBOAUTH ONTHMAJILHBIN MO00P TEXHOJIOTUUECKHX PEKHUMOB IIPOLIECCOB.

BJIaJICTh:
- IEPBUYHBIMU HaBBIKAMH pa3pabOTKH TEXHOJIOTMUYECKUX onepanuii GoromuTorpadum;
- IEpPBUYHBIMHU HAaBBIKAaMH PabOTHl HA TEXHOJIOTMUYECKOM 000PYI0BaHNHY;
- OCHOBHBIMHM METOJIaMH aHAJIM3a OLIEHKH KayeCTBA TEXHOJIOTMYECKHUX OINEpaluil U TEXHOJIOTHYECKUX
IIPOLIECCOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BBonHoe 3ansatue 2 1
2 [Mo3utuBHEBIE POTOPE3UCTHI 2 1
3 HeraruBHbie ¢poTope3ucTs 2 1
4 [ToaroroBka MOBEPXHOCTH IUIACTUH H ’ 1
HAHECEHHE PE3UCTHBIX TICHOK
5 [TpeasKCno3uIMOHHAs CyIIKa PE3UCTHBIX ) 1
TUICHOK
6 dotonurorpadus 2 1
7 [IposiBeHne U300pakeHus: B pe3UCTe 2 1
3 Cymka pe3uCTHBIX IUIGHOK  THOCie ’ 1
MposiBIICHUS (3a1yOnMBaHKe)
9 [lpoueccyl HaHeceHWsT W B3pBIBHAS ) 1
uTorpadust
10 | Ynanenue GpoTOpe3UCTOB 2 1
11 KonTtponb TexHONMOrnueckux mponeccoB 2 1
12 Onrtuueckne mnapamerpsl (oTopesucra ’ 1
(mapametpst usia)
13 MonenmupoBanue HPOSIBIICHUS ) 1
¢doropesucra
14 | dpyrue Buabl Tutorpaduii 2 1
15 |[lepcieKTHBBI pa3BUTHA TEXHOJIOTHH 2 1
Nroro gacos 30 15
[ToaroTroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 2 (Becennuit)

1. BBogHoe 3ausitue




Texnonorus wu wmarepuansl jurorpagpuu. CrouMOCTh JIMTOTpaduyeckoro mpouecca H
TEXHOJIOTHYECKOEe 000pyaoBaHMe. MeKIyHapoAHas TEXHOJOTHYECKas [OpOXKHAs KapTa s
MOJYTIPOBOJTHUKOBOTO TMPOU3BOACTBA. 3akoH Mypa. Mecro ¢QoTonutorpaduu B COBPEMEHHOM
TEXHOJIOTHH.

2. IlosutuBHbIE HOTOPE3UCTHI

JIna30XxMHOHOBBIC (POTOPE3UCTBI, WX (HOTOXMMHUYECKUE CBOICTBA M PACTBOPHUMOCTb, MEXaHU3MbI
XUMHYECKUX TPEBPAIICHUH, CPOK XPaHEHUS M KOHTPOJb KayecTBa, JKcrmoHupoBanue. [IMMA
(TTONTMMETHIIMETaKPHUIIAT).

3. HeraruBuble poTOpE3UCTHI

CoctaB W CBOMCTBA HEraTUBHBIX (DOTOPE3UCTOB, UYBCTBUTEIBHOCTH M  KOHTPACTHOCTb,
JKCIOHMpOBaHUe. PoTonOIUMEPH3ALTHSL.

4. HO):[FOTOBK& MNOBCPXHOCTH ITIACTHH U HAHCCCHUC PC3UCTHBIX ITJICHOK

OuncTka MOBEPXHOCTW IUIACTHH. [IpWuMHBI W MeXaHM3MBl 3arpsi3HEHHs U HUX MOCIEACTBUS.
Vnanenue 3arpssuenuid. Llearpudyruposanue. [Ipyriue MeToapl HAHECEHUS! PE3UCTHBIX MTOKPBITHH.

5. IlpensKeno3uuuoHHas CyliKa pe3UCTHBIX IUIEHOK

Kunernka mponeccoB cymku. ®usnueckue mpoueccs npu cymke. OO0pyIoBaHHE M TEXHOJIOTHUS
CYILIKH.

6. ®otonurorpadus

OcHoBbl  onTuku. KonraktHas nurorpadus. [lpoekiuonHas maurorpadus. CoBMelieHue.
doromradIoHbI.

7. llposiBneHue N300paskeHUs B PE3UCTE

OCHOBHBIC MEXaHHU3MBI. HpOHBHeHI/Ie IMO3UTUBHBIX W HETATUBHBIX PE3UCTOB. HpO}IBJ'IEHI/Ie PE3UCTOB
Ha IMPAKTHUKC.

8. Cymika pe3ucTHBIX TUICHOK ITOCIIE MPOsIBICHUS (3a1yOnuBaHue)

OU3NKO-XUMHUUECKHE MPOLECCHl NpU 3aAyOaMBaHUU. XUMHUYECKUE PEaKLUWd NpU 3adyOJHBaHUU.
[TpakTHueckoe MpUMeHeHUe 3aayOnBaHUS.

9. IIporecchl HaHECEHUS U B3pbIBHAS JIUTOTpadust

OnHoCIOMHEBIE, JIByXCIOWHBIC, TPEXCIOWHBIE (OTOPE3UCTHI M TEPEHOC H300paKkeHUs] B HUX.
Bspeisnas (lift-off) nurorpadus. [lpakrnueckoe ncnoab30BaHuE MHOTOCIOMHBIX (POTOPE3UCTOB.

10. Ynanenue GoTope3ucToB

KunkodaszHoe ynanenue pesucra. YiaieHHe pe3ucTa B BOIHBIX PACTBOPAX (KUCIOTHBIE, MIETIOYHBIE).
I'azoaznoe ynanenue pesucra. Kunernka yganeHus pe3ucra.

11. KoHTponb TEXHOIOTHYECKUX MIPOILIECCOB

ABroMarnzanus JmTorpaduyeckoro mporecca. KOHTpOIb PpE3UCTHBIX MarepuanoB, KOHTPOJIb
00paboTKHU pe3ucTa (IKCIIOHUPOBAHUE, TPOSIBIICHUE).

12. Onrtnueckue napameTpsl GoTtopesucrta (mapamerpst Auiia)



MonenmupoBanue onrtuueckoil nurorpadun. Ilormomenne wusmydeHus QoropesucroM. Kunernka
skcnio3unuu. Metonbl uaMepenus napamerpoB Jumna (Dill). Tepmuueckoe pa3noxeHne pu 0OKuUTe.
Cymika nociie SKCIIOHUPOBaHUSL.

13. MogenupoBanue nposiBiieHus poTope3ncra

Kunernueckass Mozenp NpOSBICHUS. YCOBEPLICHCTBOBAHHAS KUHETHYECKAas MOJENb IIPOSBIECHUS.
IToBepxHOCTHOE WHTHOMpOBaHUE. Mogens mddys3un pacTBOpHUTES. YpaBHeHuE
Oyn3utsl-ynuria.

14. Ipyrue BUABI TUTOTpadUid

DNEeKTPOHHO-Ty4eBast TUTOTpadusi, TEXHOJOTHS Mpoiiecca. IPPeKT MeKTpoHHoM onu3zoctr. MoHHas
surorpadus. Ummepcuonnas nmutorpadus. Jlurorpadus B rmybokom ynsrpaduonere.

15. IlepcrieKTUBEI pa3BUTHS TEXHOJIOTUU

MHoronyquaﬂ QJICKTPOHHAA TCXHOJIOTUA. be3macounas J'II/ITOI"pa(l)I/ISI. Be3pe3I/ICTHaH TCXHOJIOTHA.
I{OHOJ’IHI/ITQHLHLIC MaTepualbl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Heo0xonnmoe obopynoBaHue 1Jis 3aHATHIA: yaeOHAas ayqUTOpPHs, OCHAIIEHHAs! KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1. Mopo VY. Mukponutorpadus: [IpuHimmnel, MeToabl, Marepualibsl. B 1Byx vactsax. Yacte 1. Mocksa:
WsnarensctBo « Mupy». Penakius nureparypsl no snekTponuke, 1990.
2. Mopo V. Muxkponutorpadwus: [IpuHiumne:, MeToabl, Marepraisl. B aByx dactsax. Yacts 2. Mockaa:
WsnarensctBo « Mupy». Penakius nureparypsl no snekrponuke, 1990.
3. OnTudeckre TEXHOIOTUHA MUKPO- U HaHO3JIeKTpoHukH, .U. Tounnkuit, 2010, Munck, PUBIII.
4. b.A. JlanmuHoB. TexHnonorust auTorpaguueckux npoueccos. YuedHoe nocodue —
MOCKOBCKHI TOCYyAapCTBEHHBII UHCTUTYT JEKTPOHUKHA U MAaTEMaTUKU. M.,
2011.-95 c.

JomnonHurenbpHas auTeparypa

1. Hanosnekrponuka: yue6. mocobue s By3oB / A. A. Illyka ; mox pen. A. C. Curosa .— 2-e u3a. —
M. : BUHOM. JIa6. 3uanwmii, 2012 .— 342 c.

2. Manmwmmna T.U., Karazgeii B.A., Aaumienko E.B. TexHomorus kpeMHHUEBON HAHOAICKTPOHUKH:
VYuebHoe nocodue. — Tomck: B-Cnextp, 2011. — 263 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CTyneHT, W3ydYaroNMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM MOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTDH [10JIyUYEHHbIE 3HAHUS AJIs PELICHUS pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENLHOM PaboThI CTY/IEHTA.

CamocrosiTenpbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, peAaaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHs OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBIH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTUKON 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: A.B. IInuuistHHUKOB, KaHA. (U3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH M TIPOLECCOB, OLCHUTh KaueCTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3Yy4YCHUA JUCHUIIIINHBI «TexHonorus u O60pyI[OBaHI/IC J'II/ITOFpa(l)I/I‘IeCKI/IX mponecccoB»

00yJaromuiicst JOmKeH:

3HATh:
- CYIIHOCTB MPOLECCOB JUTOTpadu;

- METOJIbI MPOBENECHNS TEXHOJIOTHYECKHUX ITPOLIECCOB;
- IEPCTIEKTUBBI PA3BUTHS TEXHOJIOTHHU JIUTOTpaduu.

yMeTh:

- BBIIIOJIHATH OCHOBHBIE Tpo1iecchl GpoTonuTorpaduu;
- BBIIOJIHATD ¥ KOPPEKTUPOBATh PEKUMBI IIPOLIECCOB;
- IPOBOJUTH ONTUMAJIBHBII TOA00P TEXHOJOTMUECKUX PEXKUMOB MPOLIECCOB.

BJIAA€Th:

- IEPBUYHBIMU HAaBBIKAMH pa3pabOTKH TEXHOJOTHUECKUX omepaluid hotomuTorpadum;
- IEPBUYHBIMU HAaBBIKAaMH PaOOTHI HA TEXHOJIOTHYECKOM 000PYIOBaHUHY;
- OCHOBHBIMM METOJaMH aHaJlM3a OLCHKU KaueCTBA TEXHOJOTMYECKHX ONEPAIMi U TEXHOJIOIHYECKUX

MMponecCCOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOIH aTTecTaluu

o0yuarumuxcst

1. [IpuBecTr OCHOBHEIE MapaMeTphl (HOTOPE3UCTOB.

2. Hepe‘{HCHI/ITL OCHOBHBIC 3Tallbl CO34aHUS PUCYHKAa Ha HNOBCPXHOCTU IUJIACTHHBI C TIOMOIIBRO

doronurorpadum.

3. OCHOBHBIC OTINYHS MO3UTHBHBIX U HETaTHUBHBIX (bOTOpESI/ICTOB.

4. IpuBectyu THMbl eheKTOB CII0s POTOPE3UCTA.

5. Uem omnpezensieTcsi MPOCTPAHCTBEHHOE pa3pellieHue MPOSKIIMOHHOMN TuTorpaduu?

6. UmmepcuonHas gotonurtorpadusi, ee IpenMyIecTna.

7. KoHTpacT 1 4yBCTBUTENBHOCTD PE3UCTA.

8. OCHOBHOM HENOCTAaTOK 3JIEKTPOHHO-Ty4eBOH JUTOrpaduu s LIMPOKOTO IPOMBIIUICHHOTO

MNPUMCHCHUA.




Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomro 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OmueHa 3a ceMecTp BBICTaBISICTCA IO pe3yiabraraM ycTHoro auddepeHiupoaHHoro 3auera. Ompoc
CTyJICHTa HE JOJDKEH MpeBblmars 40 MUHYT.



