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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: COBpeMCHHLIC Hp06J'ICMBI MUKPOIJICKTPOHUKH
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: E.C. TopHes, a-p TexH. HayK, podeccop

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MEKpO- U HaHO3IeKTpoHukH 29.05.2020



AHHOTANMA

Kypc "CoBpemeHHbIE NpOOIEeMbl MHKPORJIEKTPOHHKH'" MpPEeoyCMaTpuBacT OCBOCHHUE CTYACHTaMH O0a30BBIX
3HAHWUH B 00JIaCTH MMKPO- U HAHOZJIEKTPOHUKH.

3amaun Kypca:

- O3HaKOMIJICHHUC cnymaTeneﬁ C OCHOBHBIMH (1)I/I3I/I‘-ICCI(I/IMI/I n (bPI?,I/IKO-XI/IMI/I‘-IeCKI/IMI/I SABJICHUAMU
MNPUMCHACMBIMHU B TCXHOJOTUYCCKUX NPOLCCCAX B MUKPOIJICKTPOHUKU,

- 3HAKOMCTBO C MOI[YHHHHeﬁ HU3JTy4YCHHUA.
Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

- pusnYecKre U XUMHYECKHE OCHOBBI TEXHOJIOTMYECKUX OTepaliii B MUKPO W HAHOJJICKTPOHHUKE;

- pusnyeckre mapaMeTphl XapaKTePU3YIOIINE TEXHOIOTHISCKUE OIIepaIliy;

- TEXHUYECKHUE U (PU3NIECKHUE OCHOBBI KOHCTPYKTUBHOTO UCTIOJTHEHHS TEXHOJIOTHIECKOTO O00PYA0BaHNS;

- BIMSIHUE (PU3UYECKHX NapaMEeTPOB TEXHOJIOTMYECKMX ONepaluii Ha mapaMeTpbl (U3NYECKOH CTPYKTYpHI
9NIEMEHTHOM 0a3bl M U3/1eNNH B LIEJIOM B MUKPO M HAHODJIEKTPOHHKE.

YMeTs:

- TPOBOIUTH AaHAIM3 BIUSHHUA (HU3HMUCCKUX IapaMETPOB TEXHOJOTMUYECKHX OIepalnuii Ha mHmapameTpbl
(U3NYECKOI CTPYKTYPBI U3AEIHIA MUKPO U HAHOIJIEKTPOHUKH;

- NPUMEHATh CTATUCTHMUECKHE METOAbl aHalInu3a JUId OLICHKH KadecTBa IPOBEACHUS TEXHOJIOTHYECKUX
IIPOLIECCOB;

- IJIAHUPOBAaTh M IPOBOAWUTH SKCHEPHUMEHTHI NPH Pa3pabOTKEe TEXHOIOTMYECKUX IPOIECCOB MUKPO U
HaHODJIEKTPOHUKH.

Bnaners:

- ICPBUYHBIMH HABBIKAMH Pa3pabOTKH TEXHOJIOIMYECKUX ONEpaluii ¥ TEXHOJIOTHYECKUX MPOLECCOB MUKPO U
HAHOJIEKTPOHUKU;

- IEpPBUYHBIMHU HAaBBIKAaMH PaOOTHl HA TEXHOJIOTMYECKOM 000PYI0BaHNHY;

- OCHOBHBIMH METOJaMHU aHajlu3a OLIEHKM KadecTBa TEXHOJIOTMYECKUX OllepalMid U TEXHOJOTHYECKHUX
IIPOLIECCOB;

- OCHOBHBIMH METOJaMH MPOBEACHUS IKCIIEPUMEHTOB IIPH pa3padOTKe TEXHOIOIMYECKUX MPOLECCOB MUKPO U
HAHOIEKTPOHUKHU.

OcHOBHOE cofiepykaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

1. ®usnyeckre NPUHLUIIBI TOCTPOEHUS aKyCTHUECKUX KaHAJIOB HH(POPMALIMOHHOTO 0OMEHA B TBEPIOTEILHON
IEKTPOHUKE

2. KBaHTOBO-XMMHUYECKHE PacUeThl HEKOTOPHIX KPEMHHEBO-KHCIOPOAHBIX Ki1acTepoB Buaa SinOm

3. Pa3pabotka u uccnenoanne [enpra-curma AL mo texuonorun KMOII ¢ npoekTHhIMU HOpMamMu 90HM
4. OU3UKO-TEXHOJIOTUYECKHE 0COOCHHOCTH (POPMUPOBAHHSI BAKyYMUPOBAaHHBIX MUKPO0ObeMOB B MOMC
5. UccnenoBanue ¢pu3nvecKux NpuHIUNOB GyHKUHOHUpOBaHUS ReRAM snemenrta namsitu

6. Ananmu3 ocoOeHHOCTeHl TexHonormueckoro mapmpyta uzrotopieane KMOII CBUC ¢ npoektHbiMH
HOpMaMu 32HM U 45HM

7. TexHOMOTHS IMEKTPOHHO-TYUYEBOH IMTOrpaduul st ypOBHS 45 HM
1. lean u 3apa4n

Henp AucoMnInHBI
- OCBOCHHE CTy/IeHTaMH 0a30BbIX 3HAHUH B 00JIACTH MHUKPO- M HAHODJIEKTPOHHUKH.

3agauu AU CHUIIHHBI

- O3HaKOMIJICHHUC cnymaTeneﬁ C OCHOBHBIMHU (I)I/ISI/I‘-IGCKI/IMI/I )41 (bI/IBI/IKO-XI/IMI/I‘-IeCKI/IMI/I ABJICHUAMU
MNPUMCHACMBIMHU B TCXHOJOTUYCCKUX NPOHCCCAX B MUKPOIJICKTPOHUKU,

- 3HAKOMCTBO C MOI[ynHL[HefI HU3JTy4YCHHUA.



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BbIJIEISA 3TAIbl €€ PEelIeHuUs,
NeMCTBUS 1O PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

IIK-1.1 Bnameer  QyHIaMeHTaNbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMH COBPEMEHHON (DU3UKH

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHUA TIPOLIECCOB M ABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTIAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

- (hu3nUecKUe U XUMHYECKHE OCHOBBI TEXHOJIOTUYECKUX OTEPAIii B MEKPO M HAHOAJICKTPOHUKE;
- (hm3mUecKue napaMeTpsl XapaKTepH3yIOIue TEXHOIOTHYECKUE OTepalni;
- TEXHWYeCKne W (U3NYECKHE OCHOBBI KOHCTPYKTHBHOTO HCIOJHEHHS TEXHOJOTMYEeCKOTO

000pyIOBAHUS;

- BIUSHHE (PU3MUYECKUX TMapaMeTpPOB TEXHOJOTMYECKHX Olepauuil Ha mnapaMeTpbl (U3UUECKOM
CTPYKTYPbI 2JIEMEHTHOI 0a3bl M M3AEIUN B LIEJIOM B MUKPO M HAHODJIEKTPOHHKE.

YMETb:

- IPOBOAMTH aHAIM3 BIUAHUS (PU3MUYECKUX MApaMETPOB TEXHOJIOTMYECKUX OMNEpaluil Ha mapaMeTpsl
(U3NYECKOI CTPYKTYPBHI U3/ACTHI MUKPO U HAHOIIEKTPOHUKH;
- IPUMEHATh CTaTUCTHUYECKUE METOABI aHAIM3a AJIS OLEHKU KaueCTBa MPOBEACHHS TEXHOJIOTHYECKUX

pouecCCoOB;

- IJIAaHWPOBATh U MPOBOAUTH SKCIICPUMCHTHI IIPpU pa3pa60TKe TCXHOJIOTUYICCKUX IMPOLCCCOB MHUKPO U

HaHOXJIEKTPOHUKH.
BJIAJIETD:

- ONCPBUYHBIMU HAaBbIKAMU pa3pa60TKH TCXHOJIOTHYCCKHUX onepaunﬁ U TCXHOJIOTUYCCKUX MPOLCCCOB

MHKpPO U HaHOJIEKTPOHUKHY;

- ICPBUYHBIMH HABBIKAMU pa6OTBI Ha TCXHOJIOIT'NYCCKOM O60py,I[OBaHI/II/I;
- OCHOBHBIMH MCTOJAaMH aHaJIn3a OLCHKH Ka4€CTBa TCXHOJOTHYCCKUX onepaunﬁ N TCXHOJIOTMYCCKUX

IponeCCOB;

- OCHOBHBIMH METOIaMH TPOBEAEHUS SKCHEPHUMEHTOB NPHU pa3pabOTKe TEXHOJIOIMYECKHUX IPOLECCOB

MHKPO U HAHOJJICKTPOHUKH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camoct.
pabora
1 Kananer na(popManmonHoro ooMena 8 5
2 KBaHTOBO-XMMHUYECKUE PACUETHI 8 5
3 Texuonornn KMOII 8 5
4 BaxyymupoBaHHbIE MUKPOOOBEMBI 6
5 ReRAM snemenTa mamMsTu 10 5
6 KMOII CBUC 8 5




7 DNeKTpOoHHO-Ty4eBas IuTorpadus 12 5
Nroro yacos 60 30
[loaroroBka k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmii)

1. Kanaine! naopManimoHHOTO 0OMeHa

®dusnyeckue NPUHLUIBI I[OCTPOEHHUSI AKyCTHUECKMX KaHaJoB HMH(OpMaLMOHHOrO oOMeHa B
TBEPAOTENBHON IIEKTPOHHKE.

2. KBaHTOBO-XUMUYECKHUE PACUETHI
KBaHTOBO-XMMUYECKHE pacyeThl HEKOTOPHIX KPEMHUEBO-KUCIOPOIHBIX KJIacTepoB Brua SinOm.
3. Texaonorun KMOII

Pazpabotka u uccnenoanne [lenpra-curma AL mo texnomorum KMOII ¢ mpoekTHRIMU HOpMaMu
90HM.

4. BakyyMHpOBaHHBIE MUKPOOOBEMBI

OU3NKO-TEXHOIIOTHYECKHE OCOOCHHOCTH ()OPMHUPOBAHUSI BAKyyMHPOBAaHHBIX MHKPOOOBEMOB B
MOBMC.

Cemecrtp: 8 (Becennuit)

5. ReRAM snemeHTa naMsTH
UccnenoBanne puznyeckux npuHUMNOB GyHKuHoHUpoBaHusi ReRAM asneMeHTa maMsTu.
6. KMOII CBUC

Ananu3 ocobeHHocTell TexHonorndeckoro mapupyta usrorosieaue KMOII CBUC ¢ npoekTHbiMU
HOpMaMu 32HM U 45HM.

7. DneKTpOHHO-ITy4YeBas IuTorpadus

TexHONoTHS ANEKTPOHHO-TTyUeBOM IuTorpaduu st ypoBHS 45 HM.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. 3u C. Texnonorust CBUC. B 2 kH. - M.: Mup, 1986.

2. Mopo Y. Muxkponutorpadus. - M.: Mup, 1990.
3. bepnun E.B., Ceiinman JI.A., MoHHO-TII1a3MEHHBIE TIPOLIECCH] B TOHKOIIJIEHOYHOW TEXHOJIOTHH. -

Mockasa: Texnocdepa, 2010. - 527 c.
4. Tounukwuii . . OnTudeckue TEXHOIOTUH MUKPO- U HAHOAIEKTpOoHUKU. - Munck: PUBIL, 2010

JlononHuTEIbHAS IUTEPATypa
1. Hollas J.M Modern spectroscopy 2004

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.opticsinfobase.org/
http://www.elsevier.com/
http://www.sciencedirect.com/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha CEMUHAPCKUX 3aHATHIX UCMONIB3YIOTCSA MYJIBTUMEINITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIHIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1) mocermeHue Bcex CEMUHAPOB, MIPEIYCMOTPEHHBIX YY€OHBIM IIJIAHOM; BEJICHUE KOHCIIEKTOB 3aHITHI;
aKTHBHOE y4JacTHe B 00CYKAEHUH CEMUHAPOB;

2) BayKHO AOOWUTHCS MOHMMAaHUS U3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, ClexyeT oOpaiarbcsi 3a KOHCYNbTalMeH K
JOKJIaTYMKy Ha CEMUHApeE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: E.C. I'opres, n-p TexH. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare wnsyuenus aucuuiuinHbel «CoBpeMeHHbIE MpPOOIEeMBbl MUKPOIIEKTPOHUKNY OOydaromuiics
JOJKEH:

3HATH:
- (hu3nyUecKUe U XUMHUYCCKHE OCHOBBI TEXHOJIOTUYECKUX ONEPAIHii B MUKPO U HAHOJICKTPOHHUKE;
- (puzryecKre mapaMeTphl XapaKTePU3YIOUIHE TEXHOJOTHUECKHE OTICPAIINH;
- TEeXHHWYeCKHe W (U3NYECKHE OCHOBBI KOHCTPYKTHBHOTO HCIOJHEHHS TEXHOJOTMYECKOrO
000pyI0BaHHUS;

- BIMAHHE (U3NYECKHUX MApaMEeTPOB TEXHOJOTMYECKHX OIepanuii Ha mapaMeTpbl (u3n4ecKoi
CTPYKTYPBI 3JIEMEHTHOM 0a3bl ¥ U3AETIHUH B LIEJIOM B MUKPO M HAHOIJIEKTPOHUKE.

yMeTh:
- TMPOBOJMTH AHAJHU3 BIUSHHUA (PU3MYECKUX IapaMeTPOB TEXHOJOTMUYECKHX ONEpalyii Ha MmapamMeTpbl
(U3NYECKOI CTPYKTYPBI U3AEIHIA MUKPO M HAHOIJIEKTPOHUKH;
- MIPUMEHATh CTAaTUCTUUYECKHUE METOJbl aHaIM3a Ul OLEHKM KadecTBa IIPOBEICHUS TEXHOIOIMYECKUX
IIPOLIECCOB;
- IJIAHUPOBATH M MPOBOAUTH SKCHEPUMEHTHI IPU Pa3pabOTKe TEXHOJIOTMYECKHUX MPOIECCOB MHUKPO U
HaHODJIEKTPOHHUKH.

BJa/IeTh:
- TIEPBUYHBIMHM HaBBIKAMU Pa3pabOTKH TEXHOJOTMYECKHX ONEpaLUil U TEXHOJIOTHYECKUX IPOLECCOB
MHUKPO U HAHODJICKTPOHHKH;
- IEpPBUYHBIMHU HAaBBIKAaMH PabOTHI HA TEXHOJIOTHYECKOM 000PYI0BaHNHY;
- OCHOBHBIMHM METO/IaMH aHaJM3a OLECHKU KadeCTBa TEXHOJOTMUYECKUX OMEpalfii U TEeXHOIOTUYECKUX
IIPOLIECCOB;
- OCHOBHBIMH METOAaMU IPOBEICHUS IKCIIEPUMEHTOB IPU Pa3padOTKe TEXHOIOTMYECKUX MPOLECCOB
MHUKPO U HAHOZJIEKTPOHUKH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpoC B
Hayaye 3aHsATHUsl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bonpocs! asist moAroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

1. ®usnyeckue NPUHLIUIBI TOCTPOCHUS AKyCTHYECKUX KaHAJIOB HMH(MOPMAIMIOHHOTO OOMEHa B
TBEPAOTEIBHOM 3JIEKTPOHUKE

2. KBaHTOBO-XMMHYCCKHE PaCUYCThl HCKOTOPBIX KPCMHHUCBO-KUCIIOPOAHBIX KJIACTCPOB BHU1a SinOm

3. Paspabotka u uccnenoanue [enpra-curma AL no trexnomorun KMOII ¢ npoekTHBIME HOpMaMHu
90HM

4. ®U3NKO-TEXHOIOTUYECKne OCOOCHHOCTH (POPMHUPOBAHMS BAaKyyMHUPOBAHHBIX MHKpPOOOBEMOB B
MBMC



5. Hccnenoanne Gpu3ndeckux MpUHIMIIOB QyHKIMOHUpoBaHus ReRAM snemenTta namsitu

6. AHanu3 ocoOeHHOCTeH TexHonornieckoro Mapuipyra usroropienne KMOIT CBUC ¢ mpoekTHbIMU
HOpMaMu 32HM U 45HM

7. TexHONOTHS AMEKTPOHHO-IY4EBOM TUTOrpaduu A1 ypoBHA 45 HM

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TIOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPELEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1ay4;
. BBIP&KCHHAs! CIOCOOHOCTh CAMOCTOATEIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHJapTHOH CUTYyalluH;
* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHMUTENBHOH JUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLEIIMIX U HallpaBIEHUAX 0 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIAJCHUE MHCTPYMEHTApUEM Y4YEeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIOCOOHOCTb CAMOCTOSITENIFHO M TBOPUYECKH peEIIaTh CIOXKHBIE MPOOJIIEMBl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOW NporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocTosATeNbHas paboTa Ha MPAKTHYECKHX, JIAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.
8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbBIC, [IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
W3JIOKEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOW IUCHUILIMHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUI), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M DPEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7la4; CIIOCOOHOCTh CAMOCTOSITENIbHO pPEIIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCLUUTUTHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C MO3UIHUI TOoCyJapCTBEHHOH wHIeojaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* AaKTUBHAas CaMOCTOsTENIbHAs paboTa Ha MPAKTHYECKUX, JTa0OPATOPHBIX 3aHIATUSAX, CHCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

7 6amnoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

* HCIIONB30BaHME HAYYHOW TEPMUHOJIOTHH (B TOM YHCJIE€ HA HHOCTPAHHOM SI3bIKE), IMHIBUCTUYECKH H
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHNE OTBETA Ha BONIPOCHI, YMEHHUE JeNIaTh 000CHOBAaHHBIE BBIBOIBI;

*  BJAJCHHE MHCTPyMEHTapHeM y4eOHOW NUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IIOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;



*  YCBOCHHME OCHOBHOW W JIOTIONHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOM
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTeNnbHas padoTa Ha MPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aJaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTO4YHO MOJHbIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWHU, CTHIMCTUYECKH T'PaMOTHOE, JOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAas CaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBBIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

*  HUCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
U3JI0KEHUE OTBETA HA BOIPOCHI, YMEHHUE JI€JIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX yueOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUIMHE M JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amia — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOJABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYZAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTrpaMMOi TUCIUILTHHBL;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKAMH U JIOTHYECKUMH OLIHOKAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILIAHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHKOB, PEKOMEHIOBAHHBIX Yy4eOHOW mporpaMMoi
JVCLUUTUIHHBL,



° HCYMCHUC HCIIOJIb30BaTh HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIUYHUEC B OTBETC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenennn nuddepenHpoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacoOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMe.



