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 TBep,E[OTeJ'IBHOfI OJICKTPOHUKEC
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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 mno TBepHOTENbHOH 3JIEKTpOHUKE" TNpeaycMarpuBaeT (QOpPMHUPOBAHHE Yy CTYIEHTOB
MPAaKTHYECKUX HABBIKOB U OMBITA IPUMEHEHUs 0a30BbIX 3HAHUH B PEIICHUN HAYYHO-IIPAKTHUECKUX 3a/1au.

3amaun Kypca:

. (dbopMHUpOBaHHE Yy CTyIEHTOB O0a3bl 3HAaHWN MO0 BompocaM (YHKIIMOHMPOBaHWUS, pacdeTa u
KOHCTPYUPOBAHUS MOTYIPOBOIHUKOBBIX TIPHOOPOB.

° HpI/IBI/ITI/Ie HAaBBIKOB K Pa3BUTHUIO HOBBIX IMOAXOAOB IIPHU MOCTAHOBKE W PCHICHUUA 3ada4 (bYHILaMCHTaIIBHOFO
U MIPUKIIAAHOTI'O 3HAYCHUS.

* JlaTb cTyneHTaM 3HaHUS B 00MacTé HanOoJee BaXKHBIX NMPAKTUYECKUX MPUIIOKEHUH MOITyTPOBOJHUKOBBIX
mpuOOPOB U YCTPOHCTB B HAYKE, TEXHUKE M TEXHOJOTHIX;

. IIpuBUTE CTynEeHTaM HaBBIKM pPa3BUTUS HOBBIX IOAXOJOB K IIOCTAaHOBKE M PEIICHHIO 3aAad
(byHIaMEHTaJIBHOTO U MPUKJIAJHOTO 3HAYEHHUS.

. IIpuBUTE CTyneHTaM HaBBIKM K pa3BUTHIO HOBBIX IIOAXOJOB K TIOCTAHOBKE M PELICHUIO
9KCTIEPUMEHTAIBHBIX 33/1a4 HCCIEIOBAaHUM 3NEKTPOPHU3MUECKUX CBOWCTB TBEPIBIX TEI COBPEMEHHBIMU
MEeToJaMHU

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

[Mpupony ¢Qu3MYEeCKHX TPOLECCOB B  IONYNPOBOIHUKOBBIX CTPYKTYpax MNPUMEHUTEIBHO K HX
(YHKIIMOHATILHOW POITH.

YMeTs:

CaMOCTOSTENbHO CTAaBUTh W PEIIaTh 3aJadd MO0 TEOPETUUYECKOMY HCCIEIOBAaHMIO (DM3MUECKUX SBJICHUH 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
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. 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

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



3anauu QUCHUTNIHHBI
. (dbopMHUpOBaHHE y CTYACHTOB 0a3bl 3HaHUW 10 BOMpocaM (QYHKIMOHWUPOBAHWS, pacueTa Hu
KOHCTPYUPOBAHUS MOJTYIPOBOTHHKOBBIX TIPHOOPOB;
. MPUBUTHE HABBHIKOB K pa3BUTHIO HOBBIX IIOIXOJOB TIPH IIOCTAHOBKE W pEIICHHU 3371ad
(yHIaMEHTAIFHOTO ¥ NPUKJIATHOTO 3HAYCHHUS;
. JaTh CTyJISHTaM 3HaHHsS B oOmacTH HamOojee BaXKHBIX IPAKTHYECKHX IPHIOKCHUMH
MOy IPOBOTHUKOBBIX TIPHOOPOB M YCTPOMCTB B HAyKe, TEXHUKE M TEXHOJIOTHSIX;
*  TPHUBHUTH CTYJCHTAM HAaBBIKM DPAa3BUTUS HOBBIX IOAXOIOB K IOCTAHOBKE M PEIICHHIO 3a/1ad
(yHIaMEHTAIFHOTO ¥ NPUKJIAHOTO 3HAYCHHUS;

. MPUBUTh CTYJEHTAM HAaBBIKM K pa3BUTHIO HOBBIX IOAXOAOB K IIOCTAHOBKE H PEIICHUIO
HKCTIEPUMEHTANIBHBIX 3a/1a4 UCCIIEA0BAaHNHN 3JIEKTPOPU3NUECKUX CBOWCTB TBEP/BIX TEJI COBPEMEHHBIMU
METOJaMH.

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 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uHpOpMaNNIo 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
paMKax TemaTHueckoi o0macTh cBoed mnpodeccroHaTbHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OIIEHNBATH KAY€CTBO pa3paboTaHHON
aHaJIM3UPOBaTh HAy4HbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)

B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:
- npupony (U3NYECKMX MpPOLECCOB B IOIYHNPOBOIHHKOBBIX CTPYKTypaX NPHUMEHHUTEIbHO K HX
(YHKIMOHATBHON POJTH.

YMETh!
- CaMOCTOSITEJILHO CTAaBHTh W pellaTh 3aJa4d 0 TEOPETUYECKOMY HCCIICAOBAHHUIO (U3NUECKUX
SIBJICHUH B TIOJIyTIPOBOAHUKOBBIX MTPUOOpPAX.

BJIaJIETh:

- HaBBIKAMH IPOBEACHMS OSKCIEPUMEHTAIBHBIX HCCIEJOBAHMM IPOLECCOB B IOIYINPOBOAHHKOBBIX
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.

No 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 B3aUMOJIEHCTBUE. DIIEMEHTHI EKTPUUEeCKUX enel. MieanbHblii oneparuoHHbIN
YCUIIMTENb M CXEMBI Ha €ro OCHOBE. XapaKTEPHUCTHKH PpEajJbHBIX ONEPALMOHHBIX YCHIMTENEH.
DNEeKTpOHHBbIE KIIOYM, KOMIMaparopbl M IU(PO-aHAJOTOBBIE Mpeodpa3oBaTely. Hudposas
u3MepuTenbHas TexHUKa. OCHOBHBIE METOABI M3MEPEHHS JIEKTPUUECKUX CUTHAJOB. . M3mepeHus
MaJbIX HaNpsPKCHUH, M3MEpPEHUsI HU3KOOMHBIX OOBEKTOB. M3MepeHue manbix TOKoB. I3mepenue
MOTEHIAJIOB BHICOKOOMHBIX 00OBEKTOB, JIEKTPOMETPUUECKHE U3MEPEHUSI.

Uzmepenne nuddepeHnnansHOro CONPOTUBICHNS U HETUHEHHBIX BOJIBT-aMIIEPHBIX XapaKTEPUCTHK.
HaBonku. Metonpl M3MepeHHs M CTAOWIM3aLMHM TeMIIepaTyphl . OcobeHHOCTH NPOBEICHUS
M3MEpPEHU MpU HU3KHX TeMIleparypax. BBOA NaHHBIX B KOMIIBIOTEP M CHUCTEMBI aBTOMATHU3ALMH
n3MepeHuii. HecrangapTHble MeTOIbl TPOBENCHUS DJICKTPOPHU3INUECKHX H3MEPEHHH U OIIUOKH

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)

CTyaeHT, npoCIylIaBIIMA KypC CEMHHApOB, JODKEH OBJIAJETh OOIIMM IMOHATHHHBIM amllapaTtoM M
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.



VYenenrHoe ocBoeHUE Kypca Tpelyer:

1) mocerieHust BCeX CEMHUHAPOB, NMPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM; BeICHUE KOHCIIEKTOB 3aHSATHIA;
aKTUBHOE y4YacTHe B OOCYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTICNIBbHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K
JOKJIaUUKy Ha CEMUHAape.



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 MEeKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinabl « CEeMHHAP TI0 TBEPAOTEIBLHOMN IIEKTPOHUKEY) 00YUIAFOIIHNACS JJOTDKEH:

3HAThb:

- npupony (HU3MYECKHX MPOIECCOB B IMOJYNPOBOIHHKOBBIX CTPYKTypaX NPUMEHHUTEIBHO K HX
(YHKIIMOHATTLHOW POITH.
yMeThb:

- CaMOCTOSITENILHO CTaBHTh W pellaTh 3aJa4d IO TEOPETUYCCKOMY HCCIIEAOBAHUIO (U3NIECKUX
SIBIICHUW B TIOJYTIPOBOJHUKOBEIX MTPUOOPAX.
BJIaJeTh:

- HaBbIKaMM IMPOBEACHHUA OSKCIICPUMCHTAJIBbHBIX HUCCJICIOBAaHUI IIpo1eCcCOB B TOJIYINPOBOAHHUKOBBIX
HpI/I60an M OIICHKH BO3MOXKHOCTEH HX HpHJ’IO)KeHHfI.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpOC B
Hayaje 3aHsATHUsl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

. 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?

0 3 O L AW~

. 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. HazoBure OCHOBHBIE IIPEUMYIIECTBA M HENOCTATKM M3MepeHus auddepeHnnantbHoR
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 yMeHbIINTh BIHMSHHE YTEUEK 4YEpe3 CONPOTHBICHUE W3OJIALUM IPU IPOBEACHUU
YETHIPEXKOHTAKTHBIX H3MEPEHHUI BBICOKOOMHBIX 0OBEKTOB?

18. Kak yMeHbIINTH BIMSHUE TEMIIEPATYPHBIX Apei(oB Ha pe3ysibTaThl U3MEPEHHH NpH PaboTe C
HU3KOOMHBIMH 00BEKTaMH1, HaXOAALIMMUCS B KpHocTare?

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHUE ero 3(pQPeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, 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 HCIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapHueM Y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATENIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHBI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUUIUTMHE U JaBaTh UM KPUTHYECKYIO OLECHKY;
*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOPaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;
*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieIaTh 000CHOBAHHbIE BBIBOJIBI;
* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,
* yMEHHE OPHEHTUPOBATHCA B OCHOBHBIX TEOPHUSAX, KOHLEMLHUSIX M HAMPABICHHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocyqapCTBEHHOH wujeoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
* HCII0JIb30BAaHUE HAyYHOM TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;
*  BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;



*  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.



