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: CCMI/IHap 1o TBCp,E[OTeJ'IBHOfI OJICKTPOHUKEC
0 HANIPaBJICHUIO: 3J'IeKTpOHI/IKa 1 HAaHOQJICKTPOHHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: B.A. Bonkos, 1i-p ¢u3.-MaT. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl aiekrponnku 29.05.2020



AHHOTANMA

Kypc "Cemunap 1o TBepOOTEIBHOM JIEKTPOHHKE" TMperycMaTpuBacT (HOPMUPOBAHHE Y CTYICHTOB
MPAaKTHYECKUX HABBIKOB U OMBITA IPUMEHEHUs 0a30BbIX 3HAHUH B PEIICHUN HAYYHO-IIPAKTHUECKUX 3a/1au.

3amaun Kypca:

. ¢dbopMHUpOBaHHWE Yy CTyIEHTOB 0a3pl 3HAHWH TIO BOMpocaMm (YHKIMOHUPOBAHHS, pacdyera u
KOHCTPYUPOBAHUS MOTYIPOBOIHUKOBBIX TIPHOOPOB.

° HpI/IBI/ITI/Ie HAaBBIKOB K Pa3BUTHUIO HOBBIX IMOAXOAOB IPH MOCTAHOBKC U PCUICHUM 3a1a4 (bYHILaMCHTaIIBHOFO
U MIPUKIIAAHOTI'O 3HAYCHUS.

* Jlatb cTyneHTaM 3HaHUS B 00JacTH HanOoJee BaXKHBIX NMPAKTUYECKUX MPUIIOKEHUH HOIYTIPOBOJHUKOBBIX
mpuOOPOB U YCTPOHCTB B HAYKE, TEXHUKE M TEXHOJOTHIX;

. [IpuBuTh CTygeHTaM HaBBIKM PAa3BUTUSl HOBBIX IIOIXOJOB K IIOCTAHOBKE W PEIICHUIO 3a1ad
(byHIaMEHTaJIBHOTO U MPUKJIAJHOTO 3HAYEHHUS.

. IlpuBHTE cCTyaeHTaM HaBBIKM K pa3BUTHIO HOBBIX IIOAXOJOB K IIOCTAHOBKE U PEIICHHIO
9KCIIEPUMEHTAIBHBIX 33/1ad HCCIEJOBAaHMN 3IEKTPO(PU3NIECKUX CBOHCTB TBEPABIX T COBPEMEHHBIMH
MEeToJaMHU

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

[Mpupony ¢Qu3MYecKHX TPOLECCOB B  IONYNPOBOAHUKOBBIX CTPYKTYpax TNPUMEHHUTEIBHO K UX
(YHKIIMOHATILHOW POITH.

YMeTs:

CaMOCTOSTENbHO CTaBUTh M peIlaTh 3a7a4d 10 TEOPETHYECKOMY HCCIEOBAaHHIO (PU3NYECKUX SBICHUI B
MOJTYTIPOBOJHUKOBBIX MPUOOPaXx.

Bnaners:

HaBbikamu npoBeeHHs 3KCIIEPUMEHTAIBHBIX UCCIIEA0BAaHMSI IIPOLIECCOB B MOIYNPOBOIHUKOBBIX MIPHOOpax u
OLICHKHM BO3MOYKHOCTEW UX IIPUIIOKECHUM.

OcHOBHOE cofepxaHHue Kypca U3JI0OKEHO B CIEAYIOIIUX pa3aesax:

. MeXaneKTpOHHOE B3aUMOJECHCTBHE.

. DJIeMEHTHI AIEKTPUUYECKUX Leen

. UneasbHbIN OnEpaluOHHBIA YCUIIUTEND U CXEMBI HA €I'0 OCHOBE

. XapaKTEepUCTUKHU PEAJTIbHBIX ONIEPAMOHHBIX YCUIUTENIEH

. DIIEKTPOHHBIE KJIIOYH, KOMIIapaTophl U I (po-aHaIoroBele npeodpa3zoBaTenu
. lludposas n3meputenbHas TEXHUKA

. OCHOBHBIE METO/Ibl U3MEPEHUS IIEKTPUUECKUX CUTHAJIOB

0 3O L AW~

. I3MepeHus ManbIX HanpsOKEHUH, N3MEPEHUs] HU3KOOMHBIX 00OBEKTOB

9. U3mepenue MallbIX TOKOB

10. M3mepeHne noTeHIHaNIo0B BHICOKOOMHBIX OOBEKTOB, YIEKTPOMETPHUCCKUE N3MEPEHHUS

11. M3mepenne quddhepeHnanbHOr0 CONPOTHBICHNS U HETMHEHHBIX BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
12. HaBonku

13. MeTonbl U3MEpeHust M CTa0MITU3aIUH TeMIIepaTyphl

14. OcobeHHOCTH IPOBECHHUS U3MEPEHUH PU HU3KUX TeMIleparypax

15. BBox JaHHBIX B KOMIIBIOTEP U CUCTEMBI aBTOMATH3aIINN U3MEPEHHIA

16. HecranaapTHble METO/IbI IPOBEACHUS NEKTPOPU3NIECKUX U3MEPEHUH M OIIMOKN SKCIIEPUMEHTATOPOB

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

* (GOpMUpPOBAHUE Yy CTYAEHTOB IPAKTUUECKUX HABBIKOB M OIbITa NPUMEHEHHS 0a30BBIX 3HAHUH B
PEIICHUH HayYHO-IIPAKTUYECKUX 3a/1a4.



3agauu AU CHUIIHHBI

. (dbopMHUpOBaHHE y CTYJACHTOB 0a3bl 3HaHWH MO Bompocam (YHKIIMOHHPOBAaHWS, pacdera u
KOHCTPYUPOBAHUS MOJTYIPOBOTHHKOBBIX TIPHOOPOB;

. NPUBUTHE HABBIKOB K pPAa3BUTHIO HOBBIX IOAXOIOB NpPU IIOCTAHOBKE M PEIICHUU 3a/ad
(yHIaMEHTAIFHOTO ¥ NPUKJIATHOTO 3HAYCHHUS;

. JaTh CTYJICHTaM 3HaHMi B o00JacTH Haubolee BaKHBIX MNPAKTUYECKUX IPUIOKECHUN
MOy IPOBOTHUKOBBIX TIPHOOPOB M YCTPOMCTB B HAyKe, TEXHUKE M TEXHOJIOTHSIX;

*  [PHUBHUTH CTYJACHTAM HAaBBIKM DPa3BHTHS HOBBIX MOAXOJOB K IOCTAHOBKE W PEIICHUIO 3aj1ad
(yHIaMEHTAIFHOTO ¥ NPUKJIAHOTO 3HAYCHHUS;

. NPUBUTH CTYACHTAM HAaBBIKM K Pa3BUTHIO HOBBIX ITOJXONOB K TIOCTAHOBKE M PELICHUIO
IKCHEPUMEHTAIIBHBIX 3a/1a4 UCCIICAOBAHUM AIEKTPO(PU3NUECKIX CBOWCTB TBEPBIX T COBPEMEHHBIMH
METOJJAMH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAETH JUII ONHCAHUS H3yYaeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLECCOB, OLEHUTHh KAaueCTBO pa3pabOTaHHON
aHaJIM3UPOBaTh HAy4HbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC

Hay4HBIC PE3YIIbTATHI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

YMETB:

- Tmpupony (pU3MYECKHX NPOLECCOB B MOIYNPOBOJHHMKOBBIX CTPYKTypax INPHUMEHHTEIBHO K HX
(YHKIMOHATBHON POJTH.

- CaMOCTOSITENIbHO CTaBUTh M peLIaTh 3aJaddl 10 TEOPETUYECKOMY HCCIICAOBAHHIO (U3NUECKUX
SIBJICHUH B TIOJIyTIPOBOAHUKOBBIX MTPUOOpPAX.

BJIAJIETD:

- HaBBIKAMHU MPOBEACHHS HDKCIEPHUMEHTAIBHBIX HMCCIEAOBAHUN MPOLECCOB B MOIYyIPOBOJHUKOBBIX
npuOopax M ONEHKH BOBMOXXHOCTEH MX MPUIIOKEHHH.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekium | Cemunapsr | JlaGopar. paboTh pabora




| [Mpubopel W MeTOABI TBEPAOTEILHOU 30 15
3IIEKTPOHUKHU

Hroro yacos 30 15

Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. ITIpuGops! 1 METOABI TBEPAOTEIBHOMN IMEKTPOHUKN

MexaIeKTpOHHOE B3aUMOJEHCTBUE. DIEMEHTHI dNEKTpHUecKuX Ieneil. MneanbHbIN oneparoHHbIH
YCUIIMTENb U CXEMBI Ha €ro OCHOBE. XapaKTEPHUCTUKH PEabHBIX OINEPAMOHHBIX YCHIIUTENEH.
DJNEeKTpOHHBbIE KIIOYM, KOMIIaparopel © IU(PO-aHAJIOrOBbIE Mpeodpa3oBaTelu. Hudposas
u3MepuTenbHas TexHuka. OCHOBHBIE METOABI M3MEPEHHs AIIEKTPUUYECKUX CUTHAIOB. . V3MepeHus
MaJIbIX HampsKeHUH, M3MEPEHHUsST HU3KOOMHBIX OOBEKTOB. M3mepeHune Manbix TOKoB. M3mepeHue
MOTEHIAJIOB BHICOKOOMHBIX 00OBEKTOB, JIEKTPOMETPUUECKHE U3MEPEHUSI.

Uzmepenune nuddepeHnransHOro CONPOTUBICHUS U HETMHEHHBIX BOJIBT-aMIIEPHBIX XapPaKTEPUCTHUK.
HaBonku. Metonp!l u3MepeHHs W cTaOwiIn3anyd TeMIeparypbl . OcobeHHOCTH TpOBEAEHUS
M3MEpPEHUN NpH HU3KHUX TeMmmeparypax. BBoA AaHHBIX B KOMIIBIOTEp M CHUCTEMBI aBTOMATH3aLMU
n3Mepennii. HecrangapTHple MeTOIbl TPOBENEHHS IMEKTPOPHU3NUECKUX HM3MEPEHHH W ONIMOKH

OKCIICPUMCHTATOPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. A.A. T'ycea Brenenue B pusuky tBepaoro tena. - M.: Menua Crap, 2006, 792 c.

JomnonHutenbpHas auTeparypa

1. A.A. I'yceBa KBantoBas Teopus TBepabIX Teil. - M., Hayxka, 1967, 491 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha CEMUHAPCKUX 3aHATHUAX UCIOB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOJIOTHH, BKITIOYAs IEMOHCTPALIHAIO
MpEe3EHTALUN.

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

CTyneHT, IpOoCIyIIaBIIMKA KypC CEeMHHApOB, MOJDKEH OBIAJETh OOIIUM MOHSITUHHBIM armaparoM U
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.



VYenenrHoe ocBoeHUE Kypca Tpelyer:

1) mocerieHust BceX CEMUHAPOB, MPETyCMOTPEHHBIX YU€OHBIM IIJIAHOM; BE/ICHHE KOHCIIEKTOB 3aHATHIL;
aKTUBHOE y4YacTHe B OOCYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cjenyeT oOpamarbcs 3a KOHCYJAbTalued K
JOKJIaUUKy Ha CEMUHAape.



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 MEeKTPOHUKU

Kypc: 1

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

Pa3paborunk: B.A. Bonxos, a-p ¢us.-mar. Hayk, mpodeccop



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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH U MPOLECCOB, OLIEHUTHh Ka4eCTBO Pa3pabOTaHHOM
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE

pe3yabpTarhl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «CCMI/IHap 110 TBCp,E[OTeJ'IBHOfI SJICKTPOHUKE» 06}"{3}0]]_[1/1171051 JOJIKCH:

3HAThb:

- mpupoay (QHU3MYECKHX TIPOLECCOB B IOIYHPOBOAHHUKOBBIX CTPYKTYpax MPUMEHUTEIBHO K HX

(YHKIIMOHATTLHOW POITH.
yMeThb:

- CaMOCTOATCIIBHO CTaBUTb U PpelIaTh 3aladu 110 TCOPECTUYCCKOMY HCCICAOBAHUIO (bmnqecmdx
SIBIICHUH B TOJYIIPOBOAHUKOBBIX HpI/I60an.

BJIaJeTh:

- HaBbIKaMU IPOBCACHHSA ISKCICPUMCECHTAJIbHBIX HCCJIET0OBaHUMN IIpoHecCoB B IOJYIPOBOIHMUKOBBIX
HpI/I60an M OIICHKH BO3MOXKHOCTEH HX HpHJ’IO)KeHHfI.

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

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B

Ha4vaJIC 3aHATHA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu

o0y4yarommxcst
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. Kak niposiBisitorcst kBaHTOBBIE pa3MepHbie 3QdeKTh?

. YcnoBus peanu3aly pa3sMepHOro KBaHTOBaHMUS.

. [TpuurHa BBICOKOH MOABHIKHOCTH 3JICKTPOHOB B TpadeHe.

. [Touemy BBICOKA ITOJBM)KHOCTb JIEKTPOHOB B TpaH3UcTOpax ¢ 2D 31ekTpoHHOM razoM ?

. B 1ueM oCHOBHOE IIPEeUMyYIIIECTBO I'eTEPOIIa3epPOB C KBAHTOBBIMU TOUKAMU?

. ITouemy 3Heprusi cBsi3u 3KCUTOHA MTOBBILIAETCS IIPU YMEHBIIEHUH Pa3MEPHOCTH CUCTEMBI?
. Uem ompenensiercss pakTop KauecTBa Pe30HAHCHBIX TYHHEIbHBIX JHOI0B?

. YcnoBus HaOMIOIeHUS KBAaHTOBAHUS OaJUINCTUYECKON IIPOBOIUMOCTH.

9. Kak nmpoBOoguMOCTh B KBAaHTYIOIIEM MarHUTHOM II0JI€ 3aBUCUT OT PAaCCESHUS AIEKTPOHOB?

10. MoXXHO T U3MEPUTH COMPOTUBIICHHUE JTMcKa KOopOMHO B KBaHTYIOIIEM MarHUTHOM I10Jie?

11. 'me Teder TOK B pexxuMe KBaHTOBOTO A dekTa Xomna?

12. OcHoBHAast 0COOCHHOCTH IBYMEPHBIX TJIA3MOHOB.

13.Ha3oBuTEe OCHOBHBIE HCTOYHHUKH IIIyMOB ¥ HABOJOK HPU NMEKTPOPHU3HUECKUX U3MEPEHHSIX. .

14. HazoBuTe OCHOBHBIE NpPEUMYILIECTBA W HEJOCTaTKu u3MepeHus auddepeHranbHON
MPOBOJMMOCTH aHAJOTOBBIM U LIMU(POBBHIM METOAAMH.

15. Hepe‘lI/ICJ'H/ITe OCHOBHBIC MCTObI BBIICJICHUS CUTHAJIA U3 IIIyMa.




16. Kak moBeICHTE OBICTPOICHCTBUE H3MEPHUTEIBHON CXEMBbI IIPH U3MEPEHUH BBICOKOOMHBIX OOBEKTOB?
17. Kak yMeHBIUIUTH BJIMAHHE YTEUEK 4Yepe3 CONPOTUBICHHE W3OSIIMU TPH TPOBEICHUU
YETHIPEXKOHTAKTHBIX H3MEPEHHUI BBICOKOOMHBIX 0OBEKTOB?

18. Kak yMEeHbIINTH BIMSHUE TEMIIEPATYPHBIX Ipei(poB Ha pe3yibTaThl U3MEPEHHH NMpHU paboTe ¢
HU3KOOMHBIMH 00BEKTaMH1, HaXOAALIMMUCS B KpHocTare?

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOW MporpamMMel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJICHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHEe ero 3(QeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@XEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPUYECKU peEIIaTh CIOXKHBIE NPOOIEMBI B
HECTaHJAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX U HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOMOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHBI;
*  yYMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLIMAX M HAIpaBICHHUIX 0 U3ydaeMoOi
JUCLUUIUTMHE U JaBaTh UM KPUTHYECKYIO OLECHKY;
*  caMocCTOsTelbHas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3MPOBAaHHbIE, INTyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTAaBICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;
*  HCHOJIb30BaHHE HAyYHOM TEPMUHOJOTHH, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieIaTh 000CHOBAHHbIE BBIBOJIBI;
* BJaJICHUEC MHCTPYMEHTApHEM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO pellaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;
* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,
* yYMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHUEMIMAX M HANpaBICHHUIX MO H3y4aeMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYI OLIEHKY C IO3ULMHM TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, Ta0OPaTOPHBIX 3aHITUSAX, CHCTEMaTHYeCKOe
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
* HCIOJIb30BaHHE HAyYHON TEPMUHOJIOTUH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;
* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHMCUUILUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B NMOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;



*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEILHOW JINTEPATYpPhl, PEKOMECHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aJaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIBb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC NCJIAaTh 000CHOBaHHBIE BBIBOJBI,

*  BJAQJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOoGEeCCHOHANBHBIX 33J1a4; CIIOCOOHOCTh CAMOCTOSATENILHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAas CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPAaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

® HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITPABUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIQJCHHEC HMHCTPYMECHTapueM Y4YeOHOH IMCIMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEHICHUH
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, KOHIENIUSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCLUUIUIMHE M JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocCTosTelbHas padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
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

*  HUCIOJb30BaHUE HAaydHON TEPMMHOJIOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOJABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HANpaBICHUIX 10 U3ydaeMO
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM NpenojaBaresii Ha NPAKTUYECKHX, J1a0OpaTOpHBIX 3aHATHUSX,
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;

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOIUU, H3JIOKCHHUC OTBETA Ha BOIIPOCHI C CYIIECTBCHHBIMU
JIMHTBUCTHYCCKUMU U JIOTHYCCKHUMHU OIHI/I6KaMI/I;

. cmaboe BIaJCHWE WHCTPYMEHTApUeM YYeOHON IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEHICHUH
CTaHJIAPTHBIX (TUIOBBIX) 3aJ1a4;

*  HEyYMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIHMSIX W HANpaBICHUSIX H3ydaeMon
JIHCIHILIAHDI,

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

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAaHUSl OTJCNBHBIX JIUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILIAHDI,



° HCYMCHUEC HCIIOJIB30BATh HAYYHYIO TEPMUHOJIOIMIO AJUCHHUILIMHBI, HAJIN4YUC B OTBCTC 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. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOTO 3ayeTa oOyuaromemycs: mnpefocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc obyuaromierocs Mo OMIETy He JODKEH MPEBBILATh ABYX aCTPOHOMHUYECKHX YacOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMe.



