OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «29» Mmas 2026 r. Ne 49

b1.B./IB.13.01 BusyajibHbIii 1 ONITHYECKUNH KOHTPOJIb

pabouyas mporpaMma JUCHHUILIAHBI
CriermansHoCcTh/Hanpasienue moarotoBku — 12.03.01 [Mpubopocrpoenue
Crenmanu3anust/mpoduis — [Ipubopbl U METOABI KOHTPOJIS Ka4ecTBa U IMArHOCTUKU
KBanmudukanms BelmycKHIKA — bakanaBp
dopma u cpok 00yueHus — ounas popma 4 rosaa
Kadenpa-pazpaborunk nporpammsl — PU3MKa, MEXaHWKA U IPUOOPOCTPOCHHE

OOmas TpynoeMKoCTh B 3.€. — 4 DOopMBI IPOMEKYTOTHON aTTeCTaNU
Yacos mo yaeorOMy mnany (YII) — 144 ouHas popma oOydIeHUS:
B ToMm gucne B popme npaktuueckoit nogrorosku (ITI1) —  3ager 6 cemectp
34
(ounas)
Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 6 Hroro
Bup 3ansaruit Yacos no YII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaAaM yueOHbIX 68/34 68/34
3aHATHH/
B T.4. B ¢popme IIIT*
— JICKITUH 34 34
— MpaKkTHYecKHe (CeMUHApCKHe) 17/17 17/17
— naboparopHbIe 17/17 17/17
CamocTosiTe1bHasi padoTa 76 76
Hroro 144/34 144/34

* B ¢opme I1I1 — B popme nMpakTHIECKOH MOATOTOBKH.

NPKYTCK
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0x00F585A1671E22C14CEA47AE86A14054D5 ¢ 27 dpeBpanst 2026 r. no 23 masi 2027 r.Moanucs

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HarpasieHuto moaroroBku 12.03.01 IIpubopoctpoenue, yrBepkaeHHbIM [Iprkazom MuHHCTEpCTBA
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu ot 19.09.2017 Ne 945.

[Mporpammy coctaBui(u):
crapmuit npenoaasarens, C.B. Myp3un

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha

3acenanuu kadenpol «Dusznka, MexaHuka u mpuOOpoOCTpoeHHE», MPOTOKON OT «20» mas 2026 r. No
10

3aB. kadenpoi, K. T. H., JOLEHT C.B. ITaxomoB



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

M3ydeHHNE TEOPETUIECKUX OCHOB M 3((EKTUBHOTO METO/a KOHTPOIS MPOMBIIIJICHHOTO U TPAHCIIOPTHOTO

1

000py10BaHNsI, OCHOBAHHOTO HA M3MEPEHHH M 00pab0TKe ONTHIECKUX M BU3YAIbHBIX CHTHAIOB

M3y4EeHUs] THUIOBBIX KOHCTPYKLHMH COBPEMEHHBIX NPUOOPOB M TEXHOJIOTHH WX HCIOJIB30BaHUS B
2 NPOMBIIUICHHOCTH ¥ Ha TPaHCIOPTE, NMPOrPaMMHOT0 oOeclieueHHsl aHain3a U 00pabOTKH HM3MepsSeMbIX

BCIINYNH

1.2 3agaum JAMCHUIIHHBI

1 W3y9ICHUE TEOPUH ONTHIECKOTO M3ITyICHHUS

N3Yy4YCHHUC 3JIEMEHTHOM 6331)1, MIPUHIIUIIOB (l)yHKIlI/IOHI/IpOBaHI/IH 1 OKCITyaTalluu THUIOBBIX ONTHYCCKUX

2
CHCTEM, MPHOOPOB, ONTHIECKUX AATYUKOB KOHTPOJIISI U TMATHOCTUKHI

3 M3y4EeHUE METOJOB NPOEKTHPOBaHHS NMPHUOOPOB M OOPAOOTKM ONTUYECKUX IAHHBIX, TEOPUH INPHHATHS
peueHui

4 W3ydeHHe MPOTPaMMHOT0 obectiedeHns1 00pabOTKH pe3yIbTaTOB H AUATHOCTHKH Ae(DEeKTOB

1.3 Ilesi> BoCHMTAHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

Hay4Ho-00pa3oBartenbHOE BOCIIUTAHHE 00yYarOIUXCs

Lenp HaydHO-00pa30BaTENFHOTO BOCIUTAHUS — CO3JaHHWE YCIOBHHM U pealM3aliii HayYHO-00pa30BaTEIHHOTO
moTeHIMa a o0yJaromuxcs B hopMe HaCTABHUIECTBA, THIOTOPCTBA, HAYIHOTO TBOPUECTBA.

Henp nocturaeTcs no Mepe peleHus B €IMHCTBE CICAYIOIINX 3a4au:

— (hopMupoBaHHE CHCTEMHOTO ¥ KPUTHYECKOTO MBIILICHHS, MOTHBAIIUH K O0YUCHUIO, PA3BUTHE HHTEPECa K TBOPUCCKOM
Hay4YHOU JIeATEIbHOCTH;

— CO3JIaHKE B CTYJACHYECKO# cpene atMochepsl B3aUMHOI TpeOOBATEIBHOCTH K OBJIAJICHUIO 3HAHUSAMH, YMCHUSMHU H
HaBBIKaMU;

— TOMYJISIPU3AIHsl HAYYHBIX 3HAHHUH CPE 00yUarOIINXCs;

— COZeIICTBUE MOBBIIICHUIO TPUBJIEKATEILHOCTH HAYKHU, MOAAEPKKA HAYYHO-TEXHUUECKOT O TBOPUECTBA;

— CO3MaHUE YCIOBUH JUIA TONYyYSHHs] OOYYaroIIUMICS JOCTOBEPHOW HWH(MOpPMAIMHA O TEPEIOBHIX TOCTIKCHUSIX H
OTKPBITUSAX MHPOBOH M OTEUECTBCHHOW HAYKH, TIOBBIIICHUS 3aHHTEPECOBAHHOCTH B HAYYHBIX ITO3HAHUAX 00 yCTpoiicTBe
MHpa ¥ 00IIecTBa;

— COBEpPIICHCTBOBAHUE OPTaHM3AIIUH U INIAHUPOBAHUS CAMOCTOSITEIIBEHON PabOTHI 00yJaroImuXcsl Kak 00pa3oBaTeIbHOM
TEXHOJIOTUN (POPMHUPOBaHUS OyIyIIeTo CIIIMaliCcTa TyTeM HHINBHUIYaTIbHOH TTO3HABATEIHFHOMN M HCCIIEOBATEIIECKOM
JIESITEIBHOCTH

[IpodeccronanbHO-TPYAOBOE BOCIIUTAHUE 00YJaIOMUXCS

Ienp nmpodeccHoHANBHO-TPYIOBOTO BOCIHUTAHKS — (POPMHUPOBAHUE Y OOYUAIOLIMXCS OCO3HAHHOM MPO(eCcCHOHATBHOM
OpucHTAalluM, NMOHUMaHUA O6IlIeCTBeHHOFO CMbBICJIa Tpyda M 3HAYUMOCTU €To IJid CC6H JIMYHO, OTBCTCTBCHHOIO,
CO3HATEJBHOIO M TBOPYECKOrO OTHOIIEHHs K OYAyLIEH HeATeNbHOCTH, MPOPECCHOHATBHON 3THKH, CIIOCOOHOCTH
NpeABUACTh W3MEHEHHs, KOTOPhIe MOTYT BO3HHKHYTh B NMPO(ECCHOHAIBLHON NEeATeNIbHOCTH, U YMEHHIO paboTaTh B
HW3MEHEHHBIX, BHOB CO3/IaHHBIX YCIOBUSIX TPY/A.

Lenp qocTHraeTes MO Mepe PEIIeHUs B €JIMHCTBE CIEAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIIECHHS K BRIOPaHHO# mpodeccuu;

— BOCIUTAHUE YECTH, TOPAOCTH, JIIOOBH K MPO(ECCHH, CO3HATEIHHOTO OTHOIIEHHS K MPO(EeCCHOHAILHOMY JOMTY,
MOHUMAEMOMY KaK JIMYHAsi OTBETCTBEHHOCTh M 00SI3aHHOCTD;

— (hopMHpOBaHKE TICHXOIOTHH MPOdeCcCHOHaNa;

— (popmupoBaHue MPOHECCHOHATBHON KYIBTYPBI, STUKH MPOPECCHOHATBHOTO OOIIEHUS;

— (opMHUpOBaHKE COLMATIBHON KOMIETEHTHOCTH U APYTUe 3a/1auM, CB3aHHbIe C UMUKEM Npodeccuu 1 aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OI1OI1T \ bnok 1. Iucimrumasl / Yacts, hopMupyeMasi yuacTHUKaMu 00pa30BaTeNbHbIX OTHOILECHUI

2.1 IncuMnJMHbl ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSI H3yYeHHEe JAHHOM 1M CUMIIJIMHbI

b1.B.JIB.03.01 Metoabr 06paboTKu H3MEpUTETHON HHOpMAIIH

b1.B.JIB.05.01 OcHOBBI IporpaMMUpPOBaHMs B 33a4aX HEpa3pylAOMero KOHTPOJIs

b1.B.Z1B.07.01 Jleranu npuOGOpoB ¥ OCHOBBI KOHCTPYHPOBAHHMS

b1.B./ZIB.09.01 OcHOBBI MporpaMMHUPOBAHHSI MEKPOIIPOIIECCOPOB

b1.B.JIB.10.01 DnexTpoHUKa M MUKPOIPOLIECCOPHAs TEXHUKA

OO WN -

b1.B./IB.16.01 PaaroBoTHOBO# KOHTPOIb

2.2 lIﬂClll/ll'lJ'll/ll-[l)l U NMPAKTHKHU, VIl KOTOPbIX U3YUCHUE JTAHHOM M CHMIIJIHHBI
HeOﬁXOlIﬂMO Kak npeamecreymuiee

b1.B.JIB.04.01 O6HapysxeHne 1 GUIBTPALMSI CUTHAJIOB B HEpa3pyLIaloNieM KOHTPOJIe

b1.B.JIB.08.01 CxeMOTeXHHKA H3MEPHUTEIBHBIX YCTPONUCTB

b1.B.JIB.11.01 IInanupoBaHue HAYyYHOTO IKCIEPHUMEHTA

b1.B.JIB.12.01 McTOYHMKY ¥ IPUEMHUKHU U3ITyYCHHUS

b1.B./IB.14.01 PaguaninoHHbBIH KOHTPOJIb

b1.B./IB.17.01 TennoBo# KOHTPOJIb

~NooswWN P

b1.B./IB.18.01 BubpannoHHBII1 KOHTPOJIb




(o]

b1.B./ZIB.19.01 KoHTpoJIb IPOHUKAIONTUMH BEIIECTBAMHU

9 b1.B./1B.20.01 DnekTpoMarHuTHBIA KOHTPOIb

10 b1.B./IB.21.01 Texnuueckasi TMarHOCTHKA Ha >K€JI€3HOJOPOKHOM TPAaHCIIOPTE

11 B52.0.03(IT) ITpomsBoacTBEHHAs - IPOCKTHO-KOHCTPYKTOPCKAs IPAKTHKA

12 Bb2.0.04(H) IIpomsBoacTBeHHAas - HAYIHO-HCCIIEAOBATEeIIbCKas paboTa

13 b3.01(J1) [ToaroToBka K mpoueaype 3aliuThl BHITYCKHOH KBaIN(UKaIMOHHON padoThI

14 Bb3.02(/1) 3ammra BRITYCKHOM KBaTH(PUKAITMOHHOW PaOOTHI

3 IIVTAHUPYEMBIE PE3YJbTATBIOBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJbTATAM OCBOEHUA
OBPA30BATEJIbHOM ITPOT'PAMMBI

Koa n Koa n HaumeHoBaHuUe
HAMMEHOBaHHeE HHAMKATOPA J0CTHKEHUS Ilnanupyemble pe3yJbTaThl 00y4eHUs
KOMIIETEeHIIUH KOMIIETeHIINH
IIK-1 Crocoben 3HaTh: paBuJIa aHAIM3a UCXOIHBIX TpeOOBaHUil U
MPOEKTHPOBAHUIO KOPPEKTHPOBKH K IapaMeTpaM pa3padaTbiBaeMoro npuoopa;
P p ITK-1.2 Pa3pabarbiBaeT pp P PaMETpam basp proopa,
u OCHOBHBIE 3TaIlbl pa3paboTku nprdopa
TEXHUYECKHE TPEOOBAHHMS U =
KOHCTPYHUPOBaHUIO YMeTh: OCyLIECTBIISATh aHAJIM3 UCXOHBIX TPeOOBaHUH 1
3aJ[aHusl, IPOEKTHPYET U
ONTOTEXHHKH, KOPPEKTHPOBKH K MapamMeTpaM pa3padaTbIBaeMOro npuoopa;
KOHCTPYHPYET ONTHYECKUE U
ONTUYECKUX U pa3pabaThIBaTh OCHOBHBIC ITAIbI Pa3pabOTKH Mprudopa
OIITHKO-3JIEKTPOHHBIE o
OIITHKO- BrageTs: HaBBIKAMU aHaJIW3a UCXOMHBIX TpeOOBaHHIN U
pUOOPHI, KOMILIEKCHI M UX
AJIEKTPOHHBIX COCTABHEIC YACTH KOPPEKTHUPOBKH K ITapameTpaM paspabaTsiBaeMoro npuoopa;
puOOpOB U HaBBIKAMU COCTABJICHHUS OCHOBHBIX 3TANlOB Pa3pabOTKU
KOMITIICKCOB npubopa

TIK-3 Cnocoben

IIK-3.1 Pa3pabarbiBaeT
TEXHOJIOTHYECKYIO
HOPMATHBHYIO JOKYMEHTAIIHIO

3HATh: TEXHOJIOTHICCKHEC Tp€6OBaHI/I$[ JJIs1 IPOBCACHUSA
OMNTUYCCKOI'0 U BU3YyaJIbHOT'O KOHTPOJISI B KOHKPCTHBIX
YCJIOBUAX 3KCILUTyaTallun

YMeTh: HOpMATUBHOW JOKYMEHTAINEH, CYIIECTBYIOIIMMHU

pa3pabaTbIBaTh 10 Hepa3pyHIaloIeMy TEXHOJIOTHUSMH MIPOBEACHUS BH3YAIbHOTO U ONTHYECKOTO

TEXHOJOTHYECKYIO | KOHTPOJIIO KOHTPOJIUPYEMOIO | KOHTpOJIA Ha IIPOU3BOJCTBE

1 HOPMaTHUBHYIO o0BeKTa Braners: pa3pabaTbiBaTh TEXHOJIOTUUECKYIO TOKYMEHTALUIO U

JOKYMCHTAITHIO, METO/Ibl IPOBE/ICHHS] ONTUYECKOTO M BU3yaILHOTO KOHTPOJIS

BHEZPATH 3HaTh: METO/IbI BHEIPEHUSI HHHOBAIIMOHHBIX Pa3paboToK,

WHHOBAaI[UOHHBIE CpPe/CTB MeXaHHU3alMK 1 aBTOMATU3alH Hepa3pyLIaloliero

pa3paboTku B I1K-3.2 Buenpser KOHTPOJIS

obmactu WHHOBAI[MOHHBIC pa3pabOTKH, | YMETh: IUIAHUPOBATH U MPUMEHATH METOIBI TI0 BHEIPCHUE

HEPa3pyHIAIOMIET0 | CPeICTBA MEXAHU3AIUH U WHHOBAI[MOHHBIX Pa3pabOTOK, CPENICTB MEXaHU3AINH U

KOHTPOJIS ABTOMAaTH3ALUH ABTOMATH3alMM Hepa3pyLIalouiero KOHTPOJIs

Hepas3pyLIaouIero KOHTPOJIs Biagers: HaBBIKaM¥ BHEAPEHHS HHHOBAIIMOHHBIX Pa3paboToK,
CPEICTB MeXaHU3AIMH M aBTOMATH3AI[IH HePa3PyIIAIONIeTo
KOHTPOJIS
4 CTPYKTYPA U COAEP KAHUE JUCIHHUITJIMHBbI
Ounas ¢opma *Kon
Kon HaumeHoBaHHe pa3/e/i0B, TeM M BHI0B PadoT Cemecrp Hacwt ;:3:;;:;3:
Jex Hp JIa6 cp KOMIICTCHIIUH
10 | Pazmgen 1. Mopgean onTHYECKOro M3JIydeHUs,
NpUHUUNBI  padoThl  J1a3epoB, HHTepdepoOMeTPOB,
rojiorpagu4ecKknux yCTaHOBOK.

1.1 | Temal. Kiaccudukamuss MeTOIOB U BO3MOXKHOCTEH K-1.2
OINITHYECKOTO Hepaspymamnero KoHTpois. CTpyKTypHO- 6 4 22 10 HK-S. 1
JIOTHYecKasi CXeMa ONTHYeCKOW HH(OPMAIMOHHOMN HK-S: 5
CHCTEMBI

1.2 | Tema 2. IIponeccsl (opMHpOBaHUS U NPeoOpazoBaHUS
JIa3epHOT0 M3ITyYECHHUSI, UCTIOJB3YEMOT0 JUISl BU3YaIIbHOTO IK-1.2
u OITUYECKOTO KOHTPOJISL. CpaBHUTENBHBIE 6 4 212 5 IK-3.1
XapaKTepPUCTUKU JIa3€PHOTO M3IY4YEHHS M OOBIYHBIX IK-3.2
HCTOYHHUKOB CBETA

1.3 | Tema 3. IIpumenenus nHTEp(HEPEHINOHHBIX MK-1.2
nH(GOPMAMOHHBIX CHUCTEM B ONTHYECKOM KOHTpOJIE. '

6 4 2/2 5 IK-3.1
lonorpadguyeckne  MeToasl  aHaNM3a  CTPYKTYPHI K-3.2
MIPO3PAYHBIX OOBEKTOB M Pa3MEPOB YaCTHUI] '




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon

Kon HaunmeHoBaHnue pa3ie/ioB, TeM M BUA0B padoT Hacwt HRKATOPA

Cemectp Tex mp JTla6 CP JOCTUKEHHS
KOMIIETEHIIUH

1.4 | JlaboparopHas pabora 1. «VccnenoBaHue OCHOBHBIX K-1.2
rapaMeTpoB U XapaKTEPUCTUK (POTONPHEMHHKOB (pacuer 6 4/4 5 HK-S. 1
MHUHHAMAaJIbHOW MOIIHOCTH ONTHYECKOTO H3JIy4eHHs Ha K-3.2
BX0JI¢ (DOTOIPHUEMHHKA))

1.5 | Jlaboparopnass  pabora 2. «/3mepeHne  ManbIx K-1.2
TepeMeICHHH c MOMOIIBIO uHTephepomerpa 6 4/4 5 K-3 ' 1
MalikenbCoHa» '

2.0 | Paszaen 2. [IpuHIMI A€iiCTBHS ONTHYECKOTO BOJIOKHA,

2.1 | Tema 4. Monenu pacnpocTpaHEeHUs! Ja3epPHBIX UMITYJILCOB [K-1.2
B BOJOKOHHO-ONTHYECKHX CHCTeMaX. BoOJIOKOHHO- 6 5 212 6 [K-3.1
onTHyeckre pedaekcoMeTpuuecKre TaTYNKH [1K-3.2

2.2 | Tema 5. KoHCTpyknMHM W TpHUMEHEHHE BOJIOKOHHO- [K-1.2
ONTUYCCKUX JAaTYUKOB. J[aTUMKH C MCIOJb30BaHUEM 6 5 2/2 5 T1IK-3.1
SIBIICHU HA TPaHHIIE Pa3/ieia cpel U B MaTepHalie BOJIOKHA I1K-3.2

2.3 . [K-1.2
JlabopaTtopnast pabora 3. «M3MmepeHume paspemaromieit

6 4/4 5 [K-3.1
CHOCOOHOCTH ONTHYECKUX CHCTEM» 1K-3.2

3.0 | Paznen 3. Teopusi KoOMIbIOTEPHOH 00paGoTKH
U300paskeHmii, NMaKeThl KOMIBbIOTEPHOTO
MPOEKTHPOBAHHUS ONTHKH.

3.1 | Tema 6. TpeOGoBaHus, MPEABSIBIsEMbIE K BU3YaJIbHOMY K-1.2
KOHTPOJIIO M JUWAarHOCTHKE OMPEIeICHHOTO0 O0BbeKTa 6 4 212 10 HK-S.l
koHtposs. IlogrotoBka  0oOBEKTa  KOHTpONS — JUJIs HK-3.2
nposeaeHust BUK. 3oub! koHTpOIs 11 iposeaeHns BUK )

3.2 | Tema 7. Tunsl uzoopakenuit. O030p METOIOB ITUPPOBOI K-1.2
00paboTku u3o0OpaxkeHudd. OONACTH MPAKTHICCKOTO ’

. 6 4 212 10 [K-3.1
NPUMEHEHUs METOJOB 00pabOTKM M300paKeHuil K-3.2
pacrio3HaBaHus 00pa3oB '

3.3 | Tema 8. IlakeT MpUKIATHBIX KOMIBIOTEPHBIX IPOrPaMM
1o pacuety ontudeckux cucteM «OITAJI». [Iporpammuoe
obecrieueHre ISl TEXHUYECKUX IHIOCKOTIOB, Ja3epHBIX 6 4 3/3 5 IK-1.2
JaJIbHOMEPOB,  TEIUIOBU30POB,  CHUCTEM  JIa3€PHOTO
CKaHMPOBaHUS OOBEKTOB U T.II.

3.4 | JlaboparopHas pabora 4 «l/3yueHWe NPUHIUIHATHHON [K-1.2
CXeMbl  YCTPOMCTBa, MPOTPAMMHOTO  OOCCIICYCHUS 6 5/5 5 IK-3.1
TEXHUYECKOT'0 BHJIEO IHIOCKOIA) I1K-3.2
dopma MpoMeXyTOYHOH aTTeCTaIluy — 3a4eT 6
Hroro gacos (6e3 yuéra 4acoB Ha IPOMEKYTOUHYIO 34 | 1717 | 1717 | 76
aTTECTAIINIO)

5 ®OHJ1 OHEHOYHbBIX CPEACTB JIsA MTPOBEAEHUSA
TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUHU OBYYAIOILIUXCHA IO AUCIUITIJIMHE

@DoHJ OIIEHOYHBIX CPEACTB VIS IPOBEICHNS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHON aTTecTalnu
0 AUCUHIUIMHE 0(OpMIIEH B BHJE NpriioxkeHust Ne 1 k paboyueit mporpaMme AUCLMIUIMHBI M pa3MeNIeH B 3JIEKTPOHHON
nH}opManmoHHO-00pa3oBaTeIbHOM cpenie Y HUBEpCUTETa, JOCTYITHOW 00y4YaroIeMycst 4epe3 ero JMYHbIH KaOuHeT

6 YYUEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1 YueOHas JuTepaTypa

6.1.1 OcHoBHasi TUTEpaTypa

Kon-Bo k3.
Bubmuorpadudeckoe onmcanme B 6ubnmorexe/
OHJIANH
6.11.1 ITortanos, A. Y. OnTudeckuii KOHTPOJb : yue0. mocodue / A. U. Ilotanos ; pen. B. 8
o B. Kitoes. M. : Cnextp, 2011. - 206c¢.
6.1.1.2 Typo6oB, b. B. BuzyanbHblii 1 H3MepHUTENBHBII KOHTPOIIB : y4ued. mocodue - 2-¢ 8

m3n. / b. B. Typo6oB ; pen. B. B. Kimroes. M. : Cnekrp, 2014. - 223c.




6.1.2 lonoJIHUTEIbHASA JIUTEpATypa

Kon-Bo k3.
bubnmorpaduyeckoe onucanme B OubmmoTeke/
OHJIANH

6.1.2.1

Kopones, C. A. JlaTuuku u 1eTeKTOpbI PU3NKO-IHEPIeTUUECKUX YCTAaHOBOK !
yaebHoe mocobue ais By30B / C. A. Kopomnes, B. I1. MuxeeB. — Mocksa : HUSY
MUY, 2011. — 232 ¢. — URL: Owmnaitn
http://e.lanbook.com/books/element.php?pll id=75706 (maTa oOpamenms:
18.03.2026). — TeKcT : 3JIeKTPOHHBIHA.

6.1.2.2

Annpeesa, E. 1. BonokoHHO-onTHYECKHE N3MEPHUTEIbHBIE CUCTEMBI JIJIS
HCCIIeIOBaHUS CpeJl U Ipoleccos : yuebHoe nocodue / E. 1. Auapeesa, b. K.
Huxutwg, E. B. TlomsikoBa, A. H. Cepree. — Canxr-Iletepoypr : CIIOIYT um. Omnnaitn
M.A. Bouu-bpyesnua, 2022. — 72 ¢. — URL.: https://e.lanbook.com/book/279374
(mata obpamenns: 18.03.2026). — TeKcT : 3JTEKTPOHHBIN.

.3 YueOHO-MeTOANYECKHE PA3PA0OTKH (B T. Y. VIS CAMOCTOSITEIbHOI padoThl 00yYalOIIUXCSI)

Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH

6.1.3.1

Myp3un C.B. Metonnueckne ykazaHus 1o u3ydeHnto aucruruminasl b1.B.JIB.13.01
BusyanbHelil ¥ ONITHYECKUI KOHTPOJIb IO HanpasieHuto noarorosku 12.03.01
ITpubdopoctpoenue, npoduis [Ipudops! 1 METOIBI KOHTPOJIS KauyecTBa U
nmuarnoctuku / C.B. Mypaun; UpI'YIIC. — Upkytck: UpI'YIIC, 2026. — 14 c. -
TexcT: anexkTpoHHbIL. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_68886_1400_2026_1_signed.pdf

Omnnaiu

6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALLMOHHOM ceTu «HTepHeT»

6.2.1

OnekTpoHHO-O0ubMoTeuHas cucreMa «/3mgarenseTBo JlaHby, https://e.lanbook.com/

6.3 IIporpammHoe odecneyenne 1 HHGPOPMANMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.1 bazoBoe nporpamMmMHoe o0ecnieyeHue

6.3.1.1

Microsoft Windows Professional 10, rocymapctBeHHbIli KOHTpakT oT 20.07.2021 Ne
0334100010021000013-01

6.3.1.2

Microsoft Office Russian 2010, rocynapctBeHssiii konTpakT ot 20.07.2021 Ne 0334100010021000013 -
01

6.3.1.3

FoxitReader, cBob0HO pacnpocTpaHseMoe mporpammuoe obecrnedenue http://free-software.com.ua/pdf-
viewer/foxit-reader/

6.3.14

Adobe Acrobat Reader DC cBoGomHO pacmpocTpaHseMoe MpPOTpaMMHOE — oOOecreueHue
https://get.adobe.com/ru/reader/enterprise/

6.3.1.5

Aunexc. bpaysep. IlpuxiagHoe mnporpammHoe oOecrnedenne oOmero HaszHaueHus, OducHsle
MIPUIIOKEHNUS, JTUIEH3UA — CBOOOIHO paclpoCcTpaHsIeMoe IporpaMMHoe obecriedueHue 1o JumeHsuu BSD
License.

6.3.2 Cnenuaau3upoBaHHOE NPOrPaMMHoe odecrnieyeHne

6.3.2.1

| He mpeycMOTpeHo

6.3.3 NHdopmanuoHHbIE CIPABOYHbIE CHCTEMbI

6.3.3.1

| He mperycMOTpEHbI

6.4 IlpaBoBble H HOPMATHBHBIE JOKYMEHTbI

6.4.1

‘ He npenycMoTpeHbl

7 OIUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,

HEOBXOJIUMOM JIJIs1 OCYHECTBJEHUS YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, I, [, E UpI'YIIC nHaxoasTca no aapecy r. Upkytck, yu. UepHslesckoro, A. 15;
kopmyc JI UpI'VIIC waxoamtes — no aapecy r. UpkyTck, yi. JlepmonTosa, a1.80

VYuebnast ayauropus ['-110 1t mpoBeieHns ISKIMOHHBIX U MTPAKTHUECKUX 3aHATHH, 1a00paTOpHBIX padoT,
TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAlMH, KyPCOBOTO IIPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX

2 paboT), TeKyIIero KOHTPOJIS ¥ IPOMEXYTOUHOH aTTrecTanunu. OCHOBHOE 000py/IOBaHHE:

CreMaIN3UpOoBaHHas MeOellb, MyJIbTUMENANPOEKTOp (TIEPEHOCHOIT), SKpaH (IIepeHOCHOM), HOYTOYK
(nepeHocHo#). s mpoBe/ieHUs! 3aHATHIH NMEIOTCsl y4eOHO-HaIISHbIe Toco0us (pe3eHTaIMH, TIIAKATHI).

npo

Jlabopatopust «[IpuOops! 1 METOIBI KOHTPOJIA KauecTBa u quarHocTukm» [-110(1) miist mpoBeaeHUs
MPaKTUYECKUX 3aHATHUH, Ta00PaTOPHBIX padoT, TPYIMIOBEIX ¥ WHAMBHIYAIBHBIX KOHCYJIBTAIHHA, KyPCOBOTO

CKTUPOBAHUA (BI)IHOJ'IHCHI/IH KYPCOBBIX pa60T), TCKYIIETr0 KOHTPOJIA U l'[pOMC)KyTO‘IHOﬁ aTTCCTalluu.

3 OcHOBHOE 000py/I0BaHKE: CIIEIMAIN3UPOBAaHHAs MeOEIIb, MYJIbTHMEINATIPOEKTOP (IIEPEHOCHON), IKpaH

(mepeHOCHOIT), HOYTOYK (TIepeHoCcHOM). Jlist poBeNeH s 3aHATHIH UMEIOTCSl Y4eOHO-HarIAJHbIE TIOCOOns
(nmpe3enTanuy, mIakartel). BugaeosHaockon jProbe MX; teneBmzop KK Samsung 40"; yrmomep;
yHUBEpcanbHbIN mabnaon capmuka YIIC-3, ¢ kamubposkoii; nasHomMep PREXISO; nansHOMED NMa3epHbIit




Dimetix DLS-C15; KOMIUIEKT IjIsl BU3yajabHOTO U u3MepurebHoro konrposst BUK DKCIIEPT; taxometp ¢
nasepHbIM ykazateneM ATT-6000; rernmosusop IRI 4010.

TTomerenus 1y CaMOCTOSATENBHON pabOThl 00YJIAIOIIMXCS OCHAIICHB KOMITBIOTEPHON TEXHUKOM,
HOAKITIOYEHHON K HH()OPMAIMOHHO-TEIIEKOMMYHUKAMOHHOH ceTH «VHTepHeT», 1 00ecedeHbl JOCTYIIOM B
3JEKTPOHHYI0 HHPOpManoHHO-00pazoBaTensHyto cpeny Upl YIIC. [Tomemenns A caMOCTOSATEIBHOH

4 paboThI 00yUAIOIIHXCS:

— YUTAIbHBIC 3aJIb;

— y4eOHbIe 3abl BEIUUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IIOMEIIEHHS 1L XpaHeHHsI 1 PO UIIaKTHYECKOro 00CIyKUBaHUs yueOHOro odopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JJI1 OBYYAIOIIUXCA
11O OCBOEHHMIO JTMCIIUITJIMHbI

Bun yueoHOM

eSTOBHOCTH Opraanzanus yaeOHOH IesSITeTbHOCTH 00y4Jaromerocs

Jlekumst (ot matmHCKOTO «lection» — dYTeHHWE) — BHI ayJUTOPHBIX YYEOHBIX 3aHSITHH.
Jlexnus: 3axyafbpIBacT OCHOBBI HAY4YHBIX 3HAHMM B CHUCTEMAaTU3UPOBAHHOM, IIOCIIENOBATEIbHOM,
00001eHHON (opMe; pacKphIBa€T COCTOSHHE W IEPCIEeKTUBBI Pa3BUTUSI COOTBETCTBYOLICH
o0nacT HayKW M TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdYaroIIMXCsl Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET ITO3HABATEIbHYIO aKTHBHOCTH 00YJaIOIINXCSI.

Bo Bpems JEKIMOHHBIX 3aHATHH OOydYaroOmuiics IOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHME Ha HM3Y4aeMbIX IPOOJIEMax W BKIIOYWTH B pabOTy BCe BHABI MAMSTH: CIOBECHYIO,
00pa3HyI0 ¥ MOTOPHO-JABHUTraTeNbHYyI0. 11 3TOro Bech MaTepHai, H3JaraéMblil penoiaBaTeiem,
oOydJarormeMycsi HEO0OXOAMMO KOHCHEKTHpOBaTh. Ha MONAX KOHCIEKTa cIexyeT IOMedaTh
BOIMPOCHI, BBIACICHHBIE OOYdYaIOMMMCS Ui KOHCYIbTALMM C TIperojaBaresieM. BBIBOIB,
Jlexuus MOJyYeHHBIE B BUE POPMYJI, PEKOMEHIyeTCsl B KOHCIIEKTE TIOIYEPKUBATh UK O0BOJUTH PAMKOM,
4yToOBl JIydllle 3alMOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKWil CIPAaBOYHMK, COZAEPIKalHi
OIpe/ieTICHUs] BaKHEUIINX MOHATHH Jekuuu. K KakIoMy 3aHATHIO CiieayeT pa3o0pars Marepual
npeaplaymied sekuuu. V3ydas martepuan mo y4eOHHMKY WM KOHCIEKTY JIeKLHH, cieayer
MIEPEXOANTH K CIENYIONIEMY BOIPOCY TOJIBKO B TOM ClIy4ae, KOIJa XOpOLIO YCBOEH IPEIbIIyLIUMA
BOTIpOC. Psi/1 BONIPOCOB NUCIUITIMHBI MOXKET OBITh BBIHECEH HAa CAMOCTOSITeIbHOE n3yueHue. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BHIOJHEHHUS. B KOHCIIEKTe JIeKIMi HEOOXOJMMO OCTaBUTh MECTO
JUISL OCBEICHUS YIOMSHYTHIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIA
BBI3BIBAET TPYAHOCTH, TOMETUTH U MOMBITAThCSI HAITH OTBET B peKOMEHAYyeMol nuteparype. Eciu
CaMOCTOSTENILHO He yJaeTcst pa3o0paThes B MaTepuaie, To He00XoanMo chopMyIMpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATENI0 HA KOHCYIBTAMH, HA MPAKTUYECKOM 3aHITUU

[MpakTryeckoe 3aHATHE — BUJ ayJUTOPHBIX y4eOHBIX 3aHITHI, IeJIeHaNpaBiIeHHas hopma
OpraHM3aly y4eOHOTo mpolecca, MPU pealn3alii KOTOPOoi o0ydaromuecs Mo 3aaHu0 U 10J
PYKOBOJICTBOM ITIPEIOAABATENs BBIIOJHSIOT TpaKTHYecKhe 3ajanus. [IpakTudeckne 3amaHus
HampasJeHbl Ha YyIiIyOJleHHe HAYYHO-TEOPETHYECKHMX 3HAHWH M OBIIAJICHWE OIpPEIEIICHHBIMU
METO/laMH paboThI, B IPOIECCe KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI M HABBIKU BBITIOJIHEHUS TEX
WIN WHBIX y4eOHBIX AeHCTBHMI B naHHOW cdepe Hayku. [lpakThdeckue 3aHSATHSA pPa3BUBAIOT
Hay4YHOE MBIIUIEHHE M Peub, MO3BOJISAIOT NMPOBEPUTH 3HAHUSA OOYHYAIOIIMXCS, BBICTYNAIOT KaK
CpEeICTBa ONEepaTHUBHOIN 0OpaTHOM CBA3H; LEIb MPAKTUUECKUX 3aHATUH — YIIyOJIsaTh, paCIIUpATS,
JICTATU3UPOBaTh 3HAHMS, ITOJIydeHHbIE Ha JIEKIMH, B 000OIIEeHHOW (opMe M COJelCTBOBATH
BBIPAOOTKE HABBIKOB MPOGECCHOHATBHOM AeSTEIFHOCTH.

Ha mnpakTHueckux 3aHATHSAX TOAPOOHO PAacCMATPHBAIOTCS OCHOBHBIE  BOTIPOCHI
JMCIUTUIAHBI, pa30MpatoTcs OCHOBHBIE THITHI 3371a4. K Ka)kioMy pakTHIECKOMY 3aHSATHIO CIEIyeT
3apaHee CaMOCTOSTENILHO BBITIOJIHUTH JOMAIIHEE 3aJaHnue M BBIYYUTDH JIEKIIMOHHBIH MaTepHas K
crnenyromei reme. CucreMaTniecKoe BHIMOJIHEHHUE JOMAITHNX 3aJlaHii 00s3aTeNIbHO U SIBIISETCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCIENIHOMY YCBOGHHIO TUCIUILIMHBI

IIpakTuueckoe
3aHATHC

OCHOBHO IIETTBIO TAOOPATOPHBIX pa0OT ABIISIETCS TEOPETUIECKOE 000CHOBAHUE, HATJISTHOE
I/I/I/IJ'II/I OKCIICPUMEHTAJIbHOC TOATBECPKACHUC I/I/I/IJTI/I MMPOBEPKAa CYHICCTBEHHBIX TCOPETHUCCKUX
MOJIOXKCHUN (3aKOHOB, 3aKOHOMEPHOCTEH) aHalW3 CYIICCTBYIONIMX METOIUK M METOJIOB HUX
peamm3anuu U T.0. OHH 3aHHMAIOT NPEUMYIIECTBEHHOE MECTO IPH W3YYCHHH IHCIUILINH
00s13aTeIILHOW YaCTH U 9acTH, popMUpyeMoil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH biioka

JlabopaTtopHas L

paora Hcxons n3 nenu, cojiepxaHueM J1ab0paTOPHBIX PadOT MOTYT OBITh:

- DKCIICPUMEHTAJIbHAS POBEPKa (POPMYJI, METOIUK pacyera,;

- IpPOBEICHNE HATYPHBIX N3MEPEHHI CBOHCTB, pab0YNX ITapaMeTPOB, PEKUMOB pabOTHI IIPpH
TIOMOIITY JTA00OPATOPHOTO 000PYAOBAHUS W/UJIH CTEHIOB U MAaKETOB;

- 03HaKOMJIEHHE, aHAJIU3 U TEOPETUUECKUE BBIKJIAKU 110 YCTPONUCTBY, IPUHLIAILY NEHCTBUS
U crioco6am 00CITy)KMBaHHS allliaparoB, JeTaieil MalliH, MEXaHU3MOB, [IPOLIECCOB, IPOTEKAIOIINX
B HUX ITPU OTOM H T.[.;




- HarjsigHas rpadudeckas MHTEpIpeTalys YepTexeil, cxeM, 00bEeMHbBIX MOBEPXHOCTEH U
T.JI., BOCIIPOM3BOJIMMBIX C IOMOIIBIO CIIEIMAIN3UPOBAHHOTO IIPOrPaMMHOT0 00eCIIeYeHUS;

- MMHTAIMOHHOE MOJEINPOBAHUE IPOLIECCOB, NMPOTEKAIOUINX B CIOXKHBIX XUMHYECKHX,
($U3HYECKUX, MEXaHMYECKHX, 3JICKTPUIECKUX U IIP. 00BbEKTaxX;

- HarJsigHOE TIIpejcTaBlieHHMe O paboTe MepcoHalla KOHKPETHOW OpraHM3aliH WIN
noapazzenenus OAO «PXJ]» mocpeacTBOM MOAENINPOBAHUS IITATHBIX M BHEIUTATHBIX CUTYAIMN
B BUPTYaJbHBIX CHENHATH3UPOBaHHBIX APM (aBTOMAaTH3MPOBAHHBIX paboOUnX MeECT);

- YCTaHOBJICHHE W MOITBEPXKACHHE 3aKOHOMEpHOCTE#l (MyTeM CpaBHEHHS MPOBEICHHOIO
9KCIIEPUMEHTA U PACCUUTAHHBIX 3HAYCHUHN) U T.[I.;

- O3HAKOMJICHHE C METOJMKAMHU MPOBEICHUSI YKCIIEPUMEHTOB, HATNISAHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTAaHOBJICHNE CBOWCTB BEIECTB, MX KAYECTBEHHBIX M KOJUYECTBEHHBIX XapaKTEPHUCTHK;

- aHaJIM3 pa3yIMYHBIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE IIPOU3BOJCTBEHHBIX M MHBIX
MIPOLIECCOB;

- pacyer MapamMeTpoB pa3IMYHBIX SBJICHUI M INPOIECCOB, CMOJCIUPOBATH KOTOPHIE HE
BO3MOXKHO B PEaJIbHBIX YCIOBHSX (HaIIpUMep, Ype3BbIUaiiHbIe CUTYAIMHU | TIP.);

- HaOIIOJICHUE PA3BUTHS SIBICHHUH, ITPOLIECCOB U JIP.

JlomyckaeTcs WHOE cojaep)KaHue 1abopaTopHBIX padoT, ecii 3TO OyAeT crocoOCTBOBATH
peanu3aiu 1esel u 3a1a4 AUCHUTUIMHBI U POPMHUPOBAHHIO COOTBETCTBYIOIUX KOMIICTCHIIUH.

ITo xapakTepy BBIMIOIHIEMBIX Ta00PATOPHBIX PA0OT BO3MOXKHBIL:

- O3HAKOMHUTEJbHbIE pabOTBI, HCIONB3yeMble U  3AKPEIUICHUS  W3yYCHHOI'O
TEOPETHYECKOTO MATEPUAIIBI;

- aHAJIMTHYECKUE PabOThI, UCTIONb3YEMbIC JUIS [TOJY4eHHs HOBOI HH(MOPMAIMK HA OCHOBE
(hopMaTU30BaHHBIX METO/IOB;

- TBOpUYECKHUE PabOThI, OPUEHTUPOBAHHbBIE HA CAMOCTOSATENBHBII BEIOOP MOIX0J0B PEIICHHS
3ajad.

[Ipexxae, 4eM NPUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOYYalOUIMMCS HEOOXOAUMO
MTOBTOPUTH TEOPETHUCCKUI MaTepuan mo TeMe padothl. Kaxkaas maboparopHas paboTa ocHallleHa
MCTOANYCCKUMHU YKa3aHUAMMU, pa3p360TaHHLIMI/I npenoaaBaTeJIsIMU, BEAYIIUMU AUCHUILINHY

CamocrosiTenbHast
pabota

OOyueHne 1mo aucUUILINHE «BH3yanbHBIH M ONTHYECKHH KOHTPOJbY IPeNyCMaTpHUBacT
AKTHUBHYIO CAMOCTOSATENIbHYIO paboTy oOyuarorierocs. B pasaere 4 paboueii mporpaMMbl, KOTOPHIi
Ha3biBaeTcsi «CTPYKTypa M COJCp)KAHUE MUCIHUIUIMHBD»Y, BCE Yachl CaMOCTOSTEIbHON padOThI
pacnucaHbl 1O TeMaM M BOIpocaM, a TaKkKe yKazaHa HeoOxoauMmas ydeOHas IuTeparypa:
oOydJarommuiics n3ydaer y4eOHbI Marepual, pa3dupaeT MpuUMepbl M pelaeT pa3HOypOBHEBbIC
3a7a4d B paMKax BBIMOJHEHUS Kak OOIMMX IOMAllHWX 3aJaHuH, TaKk M WHAWBUIYaIbHBIX
noMamrHuX 3agannid (MA3) u npyrux BHIOB padoT, MPEXyCMOTPEHHBIX pabodeld mporpamMMoit
JUCUUIUIAHBL. [Ipy BBHIONHEHNW AOMAIIHUX 3alaHUi oOyuaromemycs ciemayeT oOpaTHThCS K
3a7a4aM, peIICHHBIM Ha MPEbIIYIINX TPAaKTHUECKUX 3aHATHAX, PEIICHHBIM JIOMAIIHIM paboTam,
a TaKoKe K MpuMepam, IPUBOIUMBIM JiekTopoM. Ecii 3Toro OyzeT HeqoCTaTOYHO AJIsl BBIOJTHEHHS
BCEH PabOTHI MOXHO JOTIOJIHUTEIFHO BOCIIONB30BATHCS YIEOHBIMU MTOCOOMSAMH, IPUBEICHHBIMH B
paszgene 6.1 «YueOHas nutepaTypa». Ecin, HecMOTpss Ha H3y4eHHBIH MaTepHal, 3aJaHUe
BBITIOJITHUTE HE YyHaCTCsA, TO B O65[3aTeJ'H)HOM TOpAAKE HeO6XO}II/IMO MOCETUTHL KOHCYJIbTAllUIO
NpenojaBaTeis, BeAYIIEro MpakTHUECKUe 3aHsTHsI, 1/WIN KOHCYJIBTALHUIO JIEKTOpa.

I_IOMaHIHI/Ie 3aJaHus, WHAWBUIAYAJIbHBIC JOMAIIHUE 3adaHusd W JpYyrue pa6OTI)I,
IIPEeyCMOTpEHHBIE pabouei mporpaMMon JUCIUIUINHBI JOJDKHBI OBITH BBIITOJHEHBI 00yYIarOIIUMCS
B YCTAHOBJICHHBIC TIIPENOAABATCIEM CPOKH B COOTBCTCTBHUU C Tpe6OBaHI/I${MI/I K O(bOpMJ'IeHI/IIO
TEKCTOBOH M rpaduuecKoil JoKyMeHTaluu, chopMyaupoBaHHbIM B [lonoxenun «TpeboBaHus K
0(OpMIICHHIO TEKCTOBOH M rpaduieckoii ToKkyMeHTanu. HOpMOKOHTPOIIBY

Komruieke yueOHO-METOJUYECKUX MAaTepUalIoB 10 BCEM BHUJAM y4eOHOI JAesTeNbHOCTH, IPEIyCMOTPEHHBIM paboyeit
MIPOTpaMMO¥l AUCIMITIIMHEI (MOIYJIS), pa3MeIlleH B JIEKTPOHHOW MH(pOpMAIIMOHHO -00pa3zoBaTenbHoi cpeae Upl VIIC,
JIOCTYITHOU 00ydaromeMycs 4epe3 ero JUIHbIN KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHelx cpeactB  (POC) sBaseTcs COCTaBHOM YacTbl0 HOPMAaTHBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanueid Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3yJIbTaTOB 00yUeHHs 3ajauaM OyayIiei mpoheccuoHaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/JT OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIIOUEBBIX MPUHIIMIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBIM YpOBEHb OCBOCHHS, OOS3aTENbHBIM Ui BCEX OOYYarOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb  OCBOEHHS, TMPEBBIIIEHHE MUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXHAsl BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEMOJIHOW  ONpPENENIEHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumnnuHa «BusyanbHbIi M ONTUYECKUH KOHTPOJB» Yy4acTBYeT B (POPMHUPOBAHUU

KOMIIETEHIIUN:

[TK-1. CriocoGeH K MPOEKTUPOBAHUIO U KOHCTPYHPOBAHUIO ONTOTEXHUKHU, ONTHYECKUX U

OIITUKO-3JIEKTPOHHBIX MTPHOOPOB U KOMILJICKCOB

[1K-3. CnocoOeH pa3pabaTbiBaTh TEXHOJOTHYECKYI0O M HOPMATHUBHYIO JOKYMEHTAIIMIO,

BHEJPSITh MHHOBAITMOHHBIE pa3paboTKU B 00JaCTH HEPa3pyIIAOIIEro KOHTPOJIS
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHI

o4Hasi popmMa o0yYeHHUs

Haumenosanue Kon
KOHTPOJIEHO- HHHKATOPA HaumeHoBaHME OIIEHOYHOTO
Ne OOBEKT KOHTPOJIS cpeactsa (popma
OLIEHOYHOTO JOCTHKEHHS *
TIPOBEACHUA*)
MEpOIIPUATHS KOMITCTEHIIHU
6 cemecTp
10 Pasgen 1. Mopgenu onTu4eckoro u3Jay4eHusl, HNPHHUUNBI PadoThl Jia3epoB, MHTep(epoOMeTpOB,
) rojorpagu4ecKux yCTaHOBOK
TectupoBanue
Temal. Knaccupukarus MeTo10B P
o (KOMIBIOTEpHBIC
1 BO3MOXHOCTEH ONTHYECKOTO
Hepa3pyLIaoero KOHTPOIIs lK-1.2 TEXHOIOTHH)

1.1 | Texymwii KOHTPOJIb PaspyIl PO IK-3.1 B pamxax TTIT**:

CTpyKTypHO-TIOTHYECKast CXeMa

N N I1K-3.2 TectupoBanue
ONITHYECKOH MH(DOPMALMOHHOH
CHCTOME (KOMIIBIOTEpHBIE

TEXHOJIOTHH)

Tema 2. [Tpoueccsl Tecrapopanye
(dhopMupoBaHUS U IPeoOpa30BaHMUS
JIa3epHOTO U3ITYyUCHUS (KoMIbIOTEpHEIE
I/ICHOIJ)IBS eMorZ JULst BI’/IS IBHOTO [K-1.2 TEXHOIIOTHH)

1.2 | Texymuit KOHTPOIIb Y M MK-3.1 B pamkax TTIT**:
U ONTHYECKOTO KOHTPOJIS.

I1K-3.2 TectupoBanue

CpaBHHTENBHBIE XapAKTEPUCTUKU

(KOMIIBIOTEpHBIE
JIA3ePHOTO U3ITYUYSHUSI U OOBIYHBIX

TEXHOJIOTHH)
HCTOYHHKOB CBETA
Tewma 3. [Ipumenenus TectupoBanue
UHTEPEPEHIIMOHHBIX (KOMIIBIOTEpHBIE
UH(OPMALIMOHHBIX CUCTEM B IK-1.2 TEXHOJIOTHH)

1.3 | Texymuit KOHTPOJIb | ONTHYECKOM KOHTPOJIE. MK-3.1 B pamkax TTIT**:
Tonorpaduyeckie METOIbI I1K-3.2 TectupoBanue
aHaJIM3a CTPYKTYPbI IPO3pauHbIX (KOMIIBIOTEpHBIE
00BEKTOB M Pa3MEPOB YaCTHIL TEXHOJIOTHH)
Jlaboparopnas pabota 1.

«MccnenoBaHue OCHOBHBIX JlaGopaTopHast paboTa
MapaMeTpoOB U XapaKTEPUCTHK IK-1.2 (TIMCEMEHHO/YCTHO)

1.4 | Texymuit KOHTPONIb | (POTONPHUEMHHKOB (pacuer MK-3.1 B pamkax TTIT**:
MUHHMATBHON MOIHOCTH I1K-3.2 JlabopaTopHnas pabora
OINITHYECKOTO U3JIyYEeHNUs Ha BXOJIE (McbMEHHO/yCTHO)
(doTonpueMHHKa)»

JlabopaTopHast paboTa
Jlaboparopuas pabota 2. paropHai p
(MMCHMEHHO/YCTHO)
. «M3mMepeHne MabIx IK-1.2 .
1.5 | Texymmii KOHTPOJIb . B pamkax IIIT**:
MepeMeIeHUH C MOMOLIBIO IK-3.1
. JlabopaTopHast paboTa
nHrepdepomerpa MaiikenbcoHay
(IMCEMEHHO/YCTHO)
2.0 Pa3gen 2. IlpuHuun AeiicTBHS ONTHYECKOT0 BOJIOKHA
TectupoBanue
Tema 4. Mogenun
acrpocT agel-mﬂ JIa3epHBIX (xommbioTepHbIe
fnvm pJ'lBC(?B B BOHOKOHI-E)O MR-1.2 TEXHOIIOTHH)

2.1 | Tekyummii KOHTPOJIb Y IK-3.1 B pamxax TTIT**:
OINITHYECKUX CHCTEMaX.

I1K-3.2 TectupoBanue
BonokoHHO-onTHUECKHE
(KOMITBIOTEpHBIE

pedaexcomeTpuiecKre TaTIUuKH

TEXHOJIOTHH)




TectupoBanue
Tema 5. Koncrpykuuu u p
(KOMIBIOTEpHBIC
MIPUMEHEHHE BOJIOKOHHO-
OINITMYECKUX JAAaTIYUKOB. JlaTunku ¢ [K-1.2 TEXHOIIOTHH)

2.2 | Texymmii KOHTPOJIBb N IK-3.1 B pamxkax TTIT**:

UCIIOJIb30BaHHEM SIBJICHUI Ha
AHHLE PA3IENa Cpel i B IK-3.2 TectupoBanue
P P P (KOMIBIOTEpHBIE
Marepualie BOJIOKHA
TEXHOJIOTHH)
JlabopaTopHas padota
JlabopatopHas paboTa 3.
«M3mepenne paspemaroniei [K-1.2 (ITMCMEHHO/yCTHO)

2.3 | Texymmii KOHTPOJIBb p pasp IK-3.1 B pamxkax TTIT**:
CIIOCOOHOCTH ONTHYECKUX

I1K-3.2 JlabopaTopHast paboTa
CHCTEM)
(TIMCEMEHHO/yCTHO)

3.0 Pazgen 3. Teopus komnbloTepHOW 00paloTkHM H300paKeHWi, NaKeTbl KOMIIBIOTEPHOIO

' MPOEKTHPOBAHUS ONTHKH
Tewma 6. TpeboBanwus,
TectupoBanue
MIPEABSBISIEMBIE K BU3YAIbHOMY
KOHTPOJIIO M INarHOCTHKE (xommbioTepHbIe
oI Zﬂeneﬂﬂoro o0ObekTa [R-1.2 TEXHOJIOTHH)

3.1 | Texymmii KOHTPOJIBb P IK-3.1 B pamxkax TIIT**:

koHTpousi. [TogroroBka oobekTa
I1K-3.2 TectupoBanue
KOHTpoOJIs U1 poBenenust BUK.

(KOMIIBIOTEpHBIE
30HBI KOHTPOJIS LISl IPOBEACHUS TexHONOrMH)
BUK
Tema 7. Tunsl u300paskeHui. TectupoBanue
0030p MeTO10B 1H(POBOI (KOMITBIOTEPHBIC
00paboTKH H300paKCHUH. IK-1.2 TEXHOJIOTHH )

3.2 | Texymwuii koHTposb | OGJIACTH MPAKTUUECKOTO IK-3.1 B pamkax TTIT**:
MIPUMEHEHHUSI METOZ0B 00pabOTKH IK-3.2 TectupoBanue
n300paXeHUH W PacIIO3HABAHMSA (KOMIBIOTEpHBIC
00pa3oB TEXHOJIOTHH)

Tema 8. IlakeT npuKIagHBIX

KOMITBIOTEPHBIX ITPOTrPaMM Mo TectupoBanue
pacyery ONTHYECKUX CHCTEM (KOMIIBIOTEpHBIC
«OTITAJI». I[IporpamMmmuoOe TEXHOJIOTHH)

3.3 | Tekymmii KOHTPOAb | OOecIedeHUe IS TEXHMIECKUX IK-1.2 B pamxax TTIT**:
9HJIOCKOTIOB, JIa3€PHBIX TectupoBanne
JaJIbHOMEPOB, TETUIOBH30POB, (KOMIIBIOTEpHBIC
CHCTEM JIA3€PHOTO CKaHUPOBAHHMS TEXHOJIOTHH)
00OBEKTOB H T.II.

JlaboparopHas paboTa 4 JlabopaTopHnas paboTa
«/3ydeHne MpuHINIHATHHON IK-1.2 (TIMCEMEHHO/YCTHO)

3.4 | Texymuii KOHTPOIb | CXEMBI YCTPOWCTBA, IK-3.1 B pamxax TTIT**:
MIPOTPaMMHOTO 00ecTIeUeHHS IK-3.2 JlabopaTopHnas paboTa
TEeXHUYECKOTO BHJIEO SHIOCKOIA (mMCchbMEHHO/YCTHO)

3ader (cobecemoBaHue)

[Tpomexyrounas 3ader - TECTHpPOBAaHUE
aTTecTaims (KOMIIBIOTEpHBIC

TEXHOJIOTHH)

*®opMa MpoBeIeHUsT KOHTPOIBbHO-OIEHOYHOTO MEPOIPHITHS: YCTHO, MUCbMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
**1I1 — mpakTHYecKast MOATOTOBKA
Onucanue noka3arejed 1 KpuTepueB OLlEHUBAHMS KOMIIeTEHIIMA.
Onucanue MKAJ OeHUBAHUS

KoHTponb kauecTBa OCBOGHHS JAWCLUIUIMHBI BKJIIOYaeT B ce0sl TEKYUIMH KOHTPOJb
yCIIEBAEMOCTH M TMPOMEXKYTOUHYIO aTTecTaluio. TeKylmMil KOHTpOJb YCHEBAEMOCTH U
IPOMEXYTOUHasl aTTecTalus OOy4yaroIIMXCsl MPOBOAATCA B LENAX YCTAaHOBJIEHUS COOTBETCTBUS
JOCTHKEHUIN 00ydJaromuxcs MO3TanHbIM TpeOoBaHUSM 00Opa3oBaTeNIbHON MporpamMmbl K
pe3yibTartamM 00ydeHus: 1 GOpMUPOBAHHS KOMIETEHIIUH.

Tekylmuii KOHTPOJb YCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUH, HAaBBHIKOB OOydYaromuxcs. 3ajadya TEKYLIEro KOHTPOJIS — ONEpaTUBHOE U DPEryJsIpHOE
yrpaBieHHe y4eOHOM NesTeIbHOCTHIO0 00yUaloINXCcs Ha OCHOBE 0OpaTHOW CBS3H U KOPPEKTUPOBKH.



Pe3ynbTathl OlleHUBaHUS YUUTHIBAIOTCS B BUJE CPEIHEH OLIEHKU MPHU MPOBEACHUN TPOMEKYTOUHOMN
aTTECTALIUU.

J11 OoLleHMBaHUA Pe3y/IbTaTOB 00YyUYEHHS UCIIOJIb3YEeTCs YeThlpexOaribHas Kala: «OTIUIHOY,
«XOpOUIOY», «YAOBJIETBOPUTEIBHO», «HEYAOBICTBOPUTEIBHO» M IBYXOAJUTbHAS IIKAJIA: «3aYTCHOY,
«HE 3a4TEHOY.

[lepeueHp OLIEHOYHBIX CPEICTB, MCIOJb3YEMBIX JUIsl OLCHUBAHUS KOMIIETEHILMMH, a TaKkKe

KpaTKas XapaKTCPUCTHUKA OTUX CPEACTB ITPUBCACHEBI B Ta6n1/1ue.

Tekymuii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIIEHOYHOTO CPeICTBA
cpenctea B DOC

TectupoBanue

1 | (xkoMOBIOTEpPHEIE

TEXHOJIOTHH)

CuctemMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIIOIIAS
ABTOMATH3HPOBATH IMPOICIYyPY MU3MEPCHUs YPOBHS 3HAHUU U
YMEHHH 00y9aromerocs.

MokeT OBITh HWCHOJB30BAHO JUI OLCHKH 3HAHWH, YMEHUH,
HAaBBIKOB U (WJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS

DoH TeCTOBBIX
3aJaHuN

CpezncTBo, MO3BOJISIOIIEE OLEHUTh YMEHHE OO0Y4YaloIIerocs
MMUCbMEHHO/YCTHO U3JlaraTb CyTh [OCTaBJICHHOH 3ajauu,

Oo6pa3ser| 3ajaHus
JUJI BBIITOJTHCHU S

CaMOCTOSTENIbHO TPUMEHSTh CTaHAAPTHBIE METOJIbI PEIICHHs | J1adopaTOpHOM
TOCTABJICHHON 3ajadyd C HCHOJNB30BAaHHEM HMEIOIIeiics | paboThl 1

2 | JlaboparopHas pabora . .
nabopatopHold  0asbl, MPOBOOUTH aHAJIHM3 MOJYYSHHOTO | MPUMEPHBIH
pesynbraTa padoThL nepevyeHb

MooxeT ObITh HCIOJIb30BAHO /IS OLCHKU YMEHHIA, HABHIKOB U
(WITH) oTIbITa IEATENFHOCTH 00YUAIOMIHXCS

BOIIPOCOB UL €€
3alIMThI

HpOMC)I(YTO‘lHaH aTTeCTanusa

IIpencraBnenue
Haumenosanue
Ne Kpatkas xapakTepuCTHKa OLIEHOYHOT'O CPEICTBA OIIEHOYHOTO
OIIEHOYHOT'O CPeACTBA
cpenctea B ®OC
Ilepeuens
CpencTBo, MO3BOJISAIONIEE OLICHUTh 3HAHUS, YMEHUS, HaBBIKOB
TEOPETUIECKUX
U (WIIN) OTIBITA JESATEIbHOCTH 00YJaroNIerocs Mo AUCIUILTHHE.
1 | 3auer N . | BOIIPOCOB 1
MokeT OBITh HMCHOJB30BAHO JUIS OLEHKH 3HAHWH, YMEHHi,
MIPAKTUIECKUX

HaBBIKOB U (MJIM) OTIBITA JIESTEIBHOCTH 00Y4aIOIIUXCS o
3aJJaHHH K 3a4eTy

CucremMa  aBTOMAaTHU3MPOBAHHOTO  KOHTPOJII  OCBOCHHUSA
KOMIIETCHIMHA (J4acTH KOMIETEHIMH) oO0yJaromumcs o
JTUCIUTITMHE (MOYIIO) ¢ UCTIONb30BaHUEeM HH(pOpMaIoHHO- | DOHI TECTOBBIX
KOMMYHHKAITMOHHBIX TEXHOJIOTHUH. 3a1aHUI
MoskeT OBITh HCTOJB30BAHO JUIS OIEHKH 3HAHUH, YMEHUH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS

TecT — npomexxyTOoUuHas
2 | arrectanus B popme
3ayera

Kpurtepun u mkajbl OleHUBAHNSI KOMIIETCHIIUI B pe3yJibTaTe H3y4YeHHs M CUUILIHHbI
NPH NPOBeIeHUH NMPOMEKYTOUHOM aTTecTanuu B gopme 3adera. llIkana oueHuBaHusI YPOBHS
OCBOCHHUSA KOMIIeTEeHIHIi

YpoBeHb
OCBOCHUS
KOMIETCHITHA

[1Ikasa orieHUBaHUS Kpurepuu onieHuBaHust

OOydaronuiicss MPaBHJIBHO OTBETHJI HAa TCOPETUYCCKUE
Bompockl. Ilokazan oTiamyHBIE 3HAHUS B pPaMKax yd9eOHOTO
Matepuaia. HpaBI/IHBHO BBITIOJTHUJT IPAKTHUYCCKUE 3aJaHUs.
IToka3an oTiIU4YHBIE YMEHUA W BJIAaJICHUA HaBbIKaMU
[IPUMEHEHHUS [IOJYyYEHHBIX 3HAHUH U YMEHUM NIPU pELIEHUH
3a/1a4 B pamMKax ydeOHoro marepuana. OTBETHI Ha BCe
JOITOJTHUTECIIbHBIC BOIIPOCHI

OO6yyaroniuiicst ¢ HeOONMBIIMMU HETOYHOCTSIMHA OTBETHII HA
TeopeTHdYecKkre BOMPOCHL. [lokazan xopolnwe 3HaHHS B
pamkax  yuyeOHoro  marepuana. C  HeOONBIINMH
HETOYHOCTSMH  BBIIIOJIHWJI ~ MPAKTUYECKHE  3aJaHMs.

Bricoknii

«Ba4YTCHO»

BazoBriit




IMokazanm xopomiMe YyMEHHS W BIAQJCHUS HaBBIKAMHU
MPUMEHCHUS MOJTyYCHHBIX 3HAHUN M YMEHUIA IPU PELIICHUU
3a7a4 B paMmKax ydeOHoro wmarepuana. OTBeTHa Ha
OOJIBIIMHCTBO JOTOIHUTELHBIX BOPOCOB

OOy4aronuicst ¢ CyIecCTBEHHBIMI HETOYHOCTSIMH OTBETHUIT
Ha TEOPETHUECKHE BOTIPOCHI. IMokazan
YIOBICTBOPUTENbHBIC 3HAHUSI B paMKax yd4eOHOTO
Mmarepuana. C cymecTBEHHBIMH HETOUHOCTSMH BBIITOTHII
npakTHdeckue 3amaHus. Ilokaszan yIOBIETBOPHUTEIBHBIE
YMEHUS U BJIa/ICHUs] HABBIKAMH PUMEHEHUS MOTYyYSHHBIX
3HAHWH M YMEHUH NpY pEeIICHNH 3a]]ad B paMKax y4eOHOTo
MaTepuaia. J[omycTun MHOTO HETOYHOCTEH Ipu OTBETE Ha
JIOTIOJTHUTENBbHBIE BOIIPOCHI

MuHnMansHBIN

«HE 3a4TCHO»

OOyuaronuiics Ipu OTBETE Ha TEOPETUUECKHE BONPOCHl U
npu BBINOJIHEHUH MPAKTUYECKUX 3aJaHuH
MIPOJEMOHCTPUPOBAJI HEJOCTATOUHBIM YPOBEHb 3HAHUM U
YMEHHH TpH pEUmIeHHH 3a7ad B paMKax yd4eOHOTO
Mmarepuana. [Ipn oTBeTax Ha JOIOJHUTENBHBIE BOMPOCHI

KoMmnerenuus
He cpopMupoBaHa

OBLIO JOIYHIEHO MHOXECTBO HEIIPABUIIBHBIX OTBETOB

Tect — mpomexyTouHas arrectanus B popme 3auera

[IIxana onieHUBaHUS

Kpurepuu onieHuBaHus

«3aYTEHO»
TECTUPOBAHUS

OO6yuatontuiics BepHO oTBeTHN Ha 70 % u Gojee TECTOBBIX 3aJlaHUH IPU MPOXOKACHUU

«HC 3a4YTCHO»

TCCTUPOBAHHNA

OO6yuaronuiics BepHO OTBETHII Ha 69 % M MEHee TEeCTOBBIX 3aJaHUI MPU MPOXOKACHUU

Kpurepun u mkaJbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN
TeKYIero KOHTPOJIsl yCieBaeMoCTH

Kpurepuu oneHnBanus

TectupoBanue
IIIxanbl OLIEHUBAHUS
«OTJIIMYHOY
«XOPOIIIOY «3a4YTECHO»

«YAOBJICTBOPUTCIILHO»

OO6yuatontuiicst BepHo orBeTra Ha 90 — 100 % TecTOBBIX 3a1aHuit
IIPU IPOXOKIEHUH TECTUPOBAHUS

OO6yyatontuiicst BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3amaHui
IIPU IPOXOKIEHUH TECTUPOBAHUS

OO6yuatontuiicst BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3amaHuit
IIPU IPOXOKICHUH TECTUPOBAHUS

«HCYIOBJIETBOPUTECIILHOY «HC 3a4YTCHO»

OOGyyatoniuiicss BepHO OTBeTHS Ha 69 % UM MeHee TeCTOBBIX
3aJlaHUi IPU IPOXOKIECHUN TECTUPOBAHUS

JlaGopatopHas paboTa

IIxanb! OLlEHUBAHUS

Kpurepun onennBanus

KOTJIIUYHO»

«Ba4YTCHO»

«XOpPOoLIOo»

JlabGopaTopHast paboTa BEIIIOJHEHa B 0003HAUYEHHBIH NperoaaBaTeieM
CPOK, INCHbMEHHBIH 0T4eT Oe3 3aMedaHmi.

JlabGopaTopHast paboTa BBITIOJIHEHA 00YYAIOIIUMCS B ITOJTHOM 00BEMeE C
coOroIeHneM HeoOX0oAMMOH mociienoBaresibHoCTH.  OOyvaronmiicst
paboTa MOJHOCTBIO CaMOCTOSATENBHO;, MOKa3al HEeOOXOAMMBIE Ui
TIPOBCACHUA pa6OTBI TCOPECTUYCCKUE 3HAHUA, TPAKTUICCKHUE YMECHUA U
HaBeIKH. Paborta (oT4er) odopmieHa axkKypaTHo, B Hamboiee
ONITUMAIIBLHO# J1J1s1 prKkcanuu pe3ynbTaTtoB hopme

JlaboparopHast paboTa BBHIMOJTHEHAa B 0003HAYEHHBIN MPEIo aBaTeIemM
CpOK, IMUCbMEHHBIN OTYET C He6OJ'II)HII/IMI/I HEOO04YCTaMHU.

JlaboparopHast paboTa BBITIOTHEHA 00YJAOIIMMCS B TIOTHOM 00beMe U
CaMOCTOATENBFHO.  JlOmyIIeHsl  OTKIOHEHHWS OT  HEOOXOIMMOW
MTOCTICTOBATEILHOCTH BHITIOJIHEHHS, HE BJIMSIONINEC HA IMPAaBHIBHOCTH
KOHEYHOTO pe3yibraTa. PaboTa MOKa3bIBacT 3HAHHE OOYYArOIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepuaja W OBIJIAQJICHUC YMCHUSIMH,
HEOOXOIUMBIMU JUII  CaMOCTOSITEIBHOTO — BBITONHCHHS  PaOOTHI.
JlomymieHbl HETOYHOCTH M HEOPEKHOCTh B O(OPMIICHHH PE3yIbTaTOB
paboTel (oTUETA)




JlabGopaTopHast paboTa BBIIIOJIHEHA C 3aJIePKKOI, MTICEMEHHBIH OTUYET C
HeJl0YEeTaMH.

JlaboparopHast paboTa BEIIOJHSIETCS W OQOpMIIIETCS 00yJarOIUMCS
«yIOBIICTBOPHTEIIHHO IpH HOocTOpoHHeH nmomomy. Ha BhImonmHeHHe padoThl 3aTpayuBacTCs
MHOTr0 BpeMeHH. OO0yJaromuics HOKa3bIBaeT 3HAHHUS TEOPETHIESCKOTO
Marepuana, HO WCHBITHIBACT 3aTpPyJHEHHE IIPH CaMOCTOSATENbHOM
paboTe ¢ ICTOYHUKAMH 3HAHUH W TPHOOpaMu

JlabopatopHast paboTa HE BBINOJIHEHAa, IUCHMEHHBIH OTYET HE
HpeNICTaBIICH.

PesynbraThl, MosydeHHbIE OOYYarOUIMMCS, HE MO3BOJISIIOT ClEIaTh
MIPaBUJIBHBIX BBIBOJAOB W IIOJHOCTBIO PAaCXOAATCS C IOCTAaBICHHOMN
«HEYIOBIICTBOPUTEIBHOY» | «HE 3a4TeHO» | 1enblo. [TokaspiBaeTcs MmIoXoe 3HaHHE TEOPETHYECKOTrOo MaTephajia H
OTCYTCTBHE HEOOXONMBIX YMEHHUH.

JlaGopaTopHast paboTa HE BBINOJIHEHA, y Y4Yallerocs OTCYTCTBYIOT
HEoOXOIMMbIE JUI1 TNPOBEHNCHHS paldOThl TEOPETHYESCKHE 3HAHMA,
NPaKTHYECKHUE YMECHUS U HABBIKH

3. TunoBble KOHTPOJILHBbIE 3a]aHKsI UM HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIl€HKM 3HAHMA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble KOHTPOJIbHbIE 32/IaHUA JIJIA TPOBeIeHUsI TECTUPOBAHUS
®DoH/T TECTOBBIX 3aJIaHUI MO TUCHUIUIMHE COJAEPKHUT TECTOBBIC 3aaHUs, pacipeieICHHbIEC 10
paszzenaM U TeMaM, C YKa3aHUEM MX KOJIMYEeCTBa U TUIA.

Crtpykrypa (hoHIa TeCTOBBIX 3aAaHUN MO TUCITUTINHE

KonunuectBo
Wupukarop
TECTOBBIX
JOCTUXKEHUS Tema B cootBercTBUM ¢ PI1/] Xapaxkrepuctuka T3 S
KOMITETEHITUH ;
B tunsl T3
3HaHue 2-OT3
2-3T3
o 2-0T3
IK-1.2 Temal. Knaccudukariys MeTo10B 1 BO3MOXKXHOCTEH Ymenune 2_3T3
IK-3.1 OTNTUYECKOTO HEepa3pymaronero KoHTpois. CTpyKTypHO-
. N Hagrik u (nm) 2-0T3
IK-3.2 JIOTHYECKas CXeMa ONTHISCKOW HHPOPMAIIMOHHONW CHCTEMBI
OTIBIT 2-3T3
esITeabHOCTH/
IEUCTBHE
3HaHue 2-OT3
2-3T3
Tewma 2. [Ipomeccsl GpopMHPOBaHUS U PEOOPa3OBAHUS 2-0T3
IK-1.2 pott bopmup peobp Ymenne
K31 JA3epHOTO U3ITYYCHUS, UCIIOIh3yEeMOTO IS BU3YaIbHOTO U 2-3T3
HK-3. > ONTUYECKOTO0 KOHTPOJIsl. CpaBHUTENbHBIE XapaKTEPUCTUKU Hagrik u (nm) 2-0T3
' JIA3epHOTO U3TYYCHUS 1 OOBIYHBIX HCTOYHHUKOB CBETa OTIBIT 2-3T3
JeATETLHOCTH/
IEUCTBUE
3nanue 3-013
3-3T3
MK-1.2 Tema 3. [Ipumenenus nuaTEpPEPEHINOHHBIX VaeHne 3-0T3
K-3.1 MHPOPMALMOHHBIX CUCTEM B ONITHYECKOM KOHTPOJIE. 3-3T3
HK-S. 5 Tonorpaduueckne METOIbI aHATHM3a CTPYKTYPBI MTPO3PAYHBIX Hagwik u (wim) 2- 0T3
' 00BEKTOB ¥ pa3MEPOB YACTHIL OTIBIT 2-3T3
JIeSITeTbHOCTH/
nelcTBre
3HaHue 2-0T3
2-3T3
2-0T3
IK-1.2 Tema 4. Mogenu pacipocTpaHeHHS JIa3ePHBIX UMITYJIbCOB B Ymenue 2_13T3
IK-3.1 BOJIOKOHHO-ONITHYECKUX CUCTEMaX. BOIOKOHHO-ONITHUYECKHE
[K-3.2 eIIeKCOMETPUIECKHE TATIUKH Habi i (nmm) 2-0T3
' p P OTIBIT 2-3T3
EeATEITLHOCTH/
IEUCTBHE




2-0T3
3HaHue 2313
2-0T3
IK-1.2 Tema 5. KoHCTpYKIIMM U IPUMEHEHHUE BOJIOKOHHO-ONTUYECKUX | YMEHUE 2373
IK-3.1 JaTINKOB. JIaTYMKH C MCIIOIb30BAHUEM SIBIICHUH HA TPAHMLE
[K-3.2 pa3zena cpeq U B MaTepuase BOJIOKHA Hasbix u (nmm) 2-0T3
' OTIBIT 2-3T3
IEATEITLHOCTH/
IEUCTBHE
2-0T3
3HaHue 2_3T3
MK-1.2 Tema 6. TpeOoBaHuUs, IPEAbSBIIEMbIE K BU3yaIbHOMY VMeHIe 2-0T3
KOHTPOJIIO U TNarHOCTUKE OTPENIEIICHHOTO 00BEKTa KOHTPOJISL. 2-3T3
IK-3.1
IMoxaroroBka 00bekTa KOHTPOIIS ist poBeneHust BUK. 30Hb1 HaBbIik u (nin) 2-0T3
IK-3.2
KOHTpoJIs [uig npoBeneHus BUK OTIBIT 2-3T3
EATETLHOCTH/
IEeUCTBUE
2-0T3
3HaHne 2_13T3
K-1.2 Tema 7. Tumsr M3o6pameflnn. 0030p MeTOI0B ITUPPOBOI Verie 2-0T13
K-3.1 00paboTku u300paxenuit. O0IaCTH NPAKTUUCCKOTO 2-3T3
' MIPUMEHECHHUS METOIOB 00pabOTKH N300paKeHHI 1 Hagreik u (nm) 2-0T3
IK-3.2
pacro3HaBaHUs 00pazoB OTIBIT 2-3T3
nesITeabHoCTH/
IEUCTBUE
2-0T3
3HaHue 2_3T3
Tema 8. Tlaket mpuKITaTHBIX KOMIBIOTEPHBIX IPOTPaMM IO 2 0OT3
pacuery ontuueckux cucreM «OITAJD». [Iporpammuoe YMenue 2373
IK-1.2 obecriedeHre I TEXHIIECKHUX SHAOCKOIIOB, JIA3EPHBIX
Hagrpik u (nm) 2-0T3
JATEHOMEPOB, TEIUIOBH30POB, CHCTEM JIa3epHOTO
OTIBIT 2-3T3
CKaHUPOBAHUSA OOBEKTOB H T.II.
EeATETLHOCTH/
IEeUCTBUE
Hroro 50 - O0T3
50 -3T3

[Tonupiii kommuiekT T3 XxpaHUTCS B SIEKTPOHHON MH(HOPMAITMOHHO-00pa30BaTEIbHOM cpesie
HpI'VIIC u obyvaromuiics UMEET BOZMOXHOCTh O3HAKOMUTHCS C JJIEMOHCTPAIIMOHHBIM BapHaHTOM
OT3.

Huxe npuBenen obpazell TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
IIPOrpaMMOM THCIMILINHBI.

OO6pa3zer; TUTIOBOTO BapuaHTa UTOTOBOTO TECTa
1. Ha xakowm BemiecTtBe paboTai nepBbiii Mazep?

A | HeoH

b Tennit

B aMMUakK

T METaH
OTseTt: B

2. CKOIBKO BOJHOBOJOB  COJCPKHUT CTPYKTypa COBPEMEHHOTO IIOJYIPOBOIHUKOBOTO
II0JIOCKOBOTO JIa3epa Ha TeTepOCTPYKTypax?
1

—|w || >

2
3
4

Otsert: b



3. Kaxkona JOJIXKHa OBITH ONTHYECKAs TOJNIIMHA CJIOEB B MHOTOCJIOMHOM AUSJICKTPUICCKOM

3CpKajic, HCIOJB3YCMOM B JIa3€pce, pa60TalomeM Ha JJIHMHC BOJIHBI 7\,, JJIA  CO3aaHHuA

pe3onatopa?
A | A
b | A2
B | W4
I | A8
Otget: B

4. CKOJBKO BOJIHOBOJIOB COJIEPXKUT CTPYKTypa COBPEMEHHOI'O MOJYNPOBOAHUKOBOIO

MI0JIOCKOBOTO JIa3epa Ha TeTePOCTPYKTypax?

1

—|w || >

2
3
4

OtBet: b

5. HaSGPHLIﬁ IMYY0K XOpOHIO OIIMCBIBACT rayCcCoBa (I)YHKI_[I/ISI, KOTOpasa ABJIKICTCA OJHUM H3

pemieHnii  mapabonnyeckoro  ypaBHeHHs. [ayccoBa  (yHKIMS,  ONMCHIBAIOIIAS

pacnpenenenre noyis TEMoo BIoJIb MOpOJOJBHON KOOPAMHATHI, — MPOCTEUIIHN THUI
X% +y?
rayccoBoro myuka. [Ipu z = 0 ammutyzna E(x,y) umeer Bug: E =E;exp W) rjae
0

Wo — MHUHUMAaJIbHBIM paJnyc CBETOBOIO IIyuKa, ONpPEAENEHHBIH IO YPOBHIO B € pa3
MEHbILIEMY MaKCUMaJIbHOI'O 3HAUE€HUS aMIUIMTY Il IIOJIS B LIeHTpe mydka Eo.

£ Kakoe BelpakeHHE U3 IPUBEICHHBIX HUXKE ONpEAEIseT
NOJYUIMPUHY TayccoBa IIydka W, KOTOpas HU3Mepsercs
SKCIIEPUMEHTAJIBHO 110 YPOBHIO ‘2 OT MaKCHUMaJIbHOMN
MHTEHCUBHOCTHU?

£o

N

W=W,+v2In2

3]

W= 2w,+In 2

szo‘/%ln 2

' T w=w,+In2

OtBet: B

6.

BoJIOKOHHBIN CBETOBOJI UMEET CTPYKTYPY:

A | cepaneBuHa, 000JI0YKa, 3aIIUTHOE TOKPBITHE
b cepaIeBruHa, 000JI0YKa

B | cepaueBuna, 3aIUTHOE MOKPHITHE

T cepaIeBruHa, 000JI0YKa

OtBeT: A

7.

OTKpBITHII pe30HATOP B KBAHTOBOW AJIEKTPOHHKE aHAJIOTHYEH:
A | uarepdepomerpy MaiikenbcoHa

b | uatepdpepomerpy ®adpu — [lepo

B | uatepdpepomerpy Kamena




\ r \ HNurepdepomerpy Maxa-Ilennepa

OtBer: b
8. VHTEHCHMBHOCTH CIIOHTAHHOTO U3IyUYCHHS MPONOPIIMOHATBHA
A v
B 1
v
B Ve
I |y
OtBet: I

9. dyHnmameHTanmbHbIE (AKTOPHI, 00YCIABINBAIOIINE ITOTEPU CBETOBO/IA BKIIIOYAIOT:

A | peneeBckue MOTEPH, MOTEPU 3a CUET MPUMECEH, MOTepU MPHU HU3TOTOBJICHUH H3-3a
GIayKTyanuu 1uaMerpa

b pEJIeeBCKUE MOTEPH, MOTEPU 3a CUET MpPUMECed, MOTepU MPHU HU3TOTOBJICHUH H3-3a
baykTyanuu 1uaMmerpa, GpeHEIeBCKHE MOTEPH 3a CUET OTPAKCHUS

B | peneeBckue mortepu, MOTEpH 3a CUYET NpHUMeEced, (PEHEICBCKHE TOTEPH 3a CYET
OTpaKEHUS

r peneeBcKue nmoTepu, GPeHEICBCKUE MTOTEPH 3a CUET OTPAKCHUS

OTseTt: A

10. Jlazep paboTaeT B MOHOMMITYJILCHOM PEKUME. DHEPIusi, HAKOIUICHHAs] B aKTUBHOM CTEP>KHE
Ja3epa ITMHOM 8 M 3a BpeMs UMITyJIbca HakadkH, cocTaBisiet 5 J[x. KoadduimeHT BpetHbIX
noreppr pe3onatopa paeH 0,01 cm. Pesomatop mnazepa o0pa3oBaH 3epkajlaMu C
koo unuentamu orpakenus 1,0 u 0,5. OueHnre >HEPTUI0 MOHOMMITYJIBCA, H3ITy4aeMOTO
Ja3epoM.

Otger: 4,1 [Ix

11. B aByxiydeBoM HHTEp(EpPOMETPE MCIOJIB3YETCSl OpaH)KeBas JIMHUS PTYTH, COCTOSIIAS U3
JIBYX KOMIIOHEHT C JIMHAMH BOJIH 576,97 uM 1 579,03 HM, Ipy KaKOM HAaUMEHbIIIEM MOPSIKE
UHTEp(EepEeHIINN YeTKOCTh UHTEPPEPEHIMOHHON KapTUHBI Oy/1eT HauXyAmen?

Ortser: 140

12. [luametp cBeTOBENYIICH CepLIeBUHBI BOJIOKOHHOTO Jlazepa ¢ JUOJHON Hakaukoi paBeH 10
MKM. [[JI0THOCTH MOILTHOCTH, TPU KOTOPOM MPOUCXOTUT ONTHUECKUN MPOOOI MOBEPXHOCTH
crexna pasHa 1 TBr/cm?. UeMy paBHa HpeleibHAs MOIIHOCThH HETPEpPHIBHON TeHepaluu
Ja3epa, OrpaHUYCHHAs. ONTHYECKOM MPOYHOCTBIO BBIXOJAHOI'O TOPLA BOJIOKOHHOTO Ja3epa,
€CJIM  CIEKTp MW3JIy4eHHs Jasepa colepKuT 10 AMCKPETHBIX YacTOT, Ha3bIBAEMBIX
«IIPOJI0JIbHBIMU MOJIaMH pe30HaTopan?

Otset: 78 BT

13. B omsite ¢ uaTepdhepomerpoM MalikenbCoHa /Ui CMEIICHUS UHTEPPEPEHIIMOHHON KapTHHBI
Ha 500 mosoc moTpedoBaIOCh MEPEMECTHUTH 3epKajio Ha paccTossaue 0,161 mm. Haiitu nnmuny
BOJIHBI [1AJIAIOILIETO CBETA.

OtBet: 644 HM

14. Ontuyeckoe BOJIOKHO UMEET YUCIIOBYI0 aneptypy 0,45. PaccuntaTs MakcHMaibHBI JUAMETP
CEepALIEBUHBI, TPU KOTOPOM COOIIOAETCS OJJHOMOJIOBBIN PEXXUM, €CITM ONTHYECKOE BOJIOKHO
paboTaeT Ha JUTMHE BOJHEI 1,55 MKM.

OrtBer: 8,2 MKM

15. EcTecTBeHHas MHMpUHA CIIEKTpaIbHON JIMHUU JazepHoro nepexona CO2 mazepa cocTaBiseT
50 MI'm. Yemy paBHO cpeaHee BpeMs HaXOXICHHUS YacTUIl B JAaHHOM BO30YyKIEHHOM
COCTOSIHUU?



Otser: 2 108 ¢

16. KoaddunmeHT BpeAHBIX MOTEPH MIIOCKOTO JIBYX3€PKAILHOT'O PE30HATOPA HEKOTOPOTO TeIIHA-
HEOHOBOTO Ja3epa paseH 2:10™ cm®. Onpesenure ONTHMAIBHBIA MO BEIXOIHOM MOIIHOCTH
KO3 QUIMEHT OTpaKEHHs 3epKaja JIa3epHOro pe3oHaTtopa. [yimHa ra3opaspsaHoil TpyOku
nazepa 70 cm. CymTaTh, YTO ONTUMAIBHOE 3E€PKAJI0 PE30HATOPA OMPEACISICTCS YCIOBUEM
pPaBEHCTBA IMIOJIC3HBIX M BPEIHBIX MOTEPh PE30HATOpa, a OJHO W3 3epKal pe30HATOpa

MOJIHOCTBIO OTpaKaeT MaJIalolllee Ha HEro U3yUYeHHe.
Ortset: 0.97

17. lnuHa pe3oHaTOpa TelHii-HEOHOBOTO Ja3epa, paboTaroero B CHEKTPAIILHOM JHAara3oHe
0,63 mxMm paBHa 200 cMm. [lIuprHa cieKTpaIbHOTO KOHTYpa yCUJIeHUsl HeoHa paBHa 1,5 ['T.
Uemy paBHO MakCHMajJbHOE YHCJIO JUCKPETHBIX YAaCTOT, B CHEKTPE HU3JIYUYECHUSI TaKOTrO
nazepa?

Ortger: 20

18. TommuHa ONTHYECKOTO BOJHOBOAA  HOJYIPOBOJHHKOBOTO IIOJIOCKOBOTO Jlasepa Ha
reTepoCTPYKTYpax cocTaBisgeT 3 MKM. J{i1Ha BOIHbI U31ydeHus naszepa 1,3 mxm. Uemy paBHa
nojHast JTU(PAaKIMOHHAS YIIIOBash pPAcXOAMMOCTh W3JIYYEHHUs Ja3epa o(TpamycoB) B
IUIOCKOCTH, MEPIEHAUKYISIPHON IIOCKOCTH BOJIHOBOJA, €CIM BOJIHOBOJ MOAJCPKUBAET B
ATOM IUIOCKOCTH CYILLECTBOBaHHUE MPOCTENIIIEN TONepeyHOr MOIbI?

Otger: 32

3.2 TunoBble 3a1aHUs 1)1 BHINOJHEHHS J1a00paTOPHOii padoThl M IPUMEPHBIIi NepevYeHb
BOIIPOCOB /IUIA €e 3aIMThI
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MH(GOPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMmycs 4epe3 ero JTUIHbIH KaOWHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JlaHUN JJISi BBIOJHEHUS J1IaOOPaTOPHBIX
paboT ¥ MpUMEPHBII epeueHb BOIPOCOB JUIsl UX 3aIMTHI.

O6pazern 3a1aHui 17151 BBITIOJIHEHUS 1a00paTOPHBIX pabOT ¥ MPUMEPHBINA IEpEeYeHb BOIIPOCOB AJIs
UX 3aLIUThI
«Jlaboparopnast pabota 1. «MccnenoBanue OCHOBHBIX MAPAMETPOB U XapaKTEPUCTUK
(oTONPHUEMHUKOB (pacyeT MUHUMAILHONH MOIIHOCTH ONTHYECKOT0 U3JTy4YeHHs Ha BXOJIE
(boTonprEeMHUKA)»»

Ienb paboTel: n3yueHue paboTsl (HOTOAMOAOB, MOyUYEHHE HABBIKOB MPAKTUYECKUX
pacuyeToB MUHUMAJIbHOM MOIIIHOCTH ONTUYECKOr0 U3JIydeHUs Ha BX0Je (pOTONprueMHHKA.

IIpy paccMOTpeHMHM ILIYMOB CIEAYET OYEHb BHUMATEIBHO OTHOCUTHCA K TOMY, 4YTO
NoHMMaeTcs moj 3TuM TepMuHOM. lllym oOycioBieH TeMu ciydallHBIMH (QIYKTyalUsIMH TOKa,
KOTOPbIE BO3HHMKAIOT B JIFOOOH 3JIEKTPOHHON CXEeMe MM €€ BJIEMEHTE B CHIIy CaMOM IMPHPOJIbI
AIIEKTPUYECTBA M HAJ KOTOPHIMHM DPa3pabOTUYUMK CXEMbl HE HMEET HUKAKOTO0 KOHTPOJISL. OTH
(GIIyKTyay HaKJIaAbIBaIOTCS Ha JII0OObIe CUTHAIBI, TPOXOSAIINE Yepe3 Lelb, U MaCKUPYIOT ux. Tak
e CJelyeT pa3juyaTrh IIyMbl U MIOMEXH, 0]l KOTOPHIMU MOHUMAIOT T€ HEXKEJNaTelbHbIe CUTHAJIBL,
KOTOpBIE MTONAIAI0T B CXEMY OT BHEIIHUX UCTOYHHUKOB.

DNEeKTPUUECKUN CUTHAJ COJIEPKUT B ceOe APOOOBBI 1IIyM, TOCKOJIBKY OH SIBJISIETCS IOTOKOM
JUCKPETHBIX YacTHUIl (3JIEKTPOHOB), TOPOXKAEHHBIX B PE3yJbTaTe CIy4aliHOr0 KBAaHTOBOIO Mpoliecca
JNETEKTUPOBAHUS ONITUYECKOTO CUTHAJIa B (POTOIHOE.

CrniexTpanbHas mioTHOcTh Apobosoro myma PIN-poTonnona:

(1*4)2 = ff = 2el

A nipu ucnionb3zoBanuu JIO /[ n3-3a TaBUHHOTO YMHOKEHUS:
4 I 2T
I* ‘= —=2eM-FI
( ﬂ.w.} AF
I'ne 4f — monoca wacTot, B mpeaenax KoTopoil HabmogaroTes GuykTyaruu, a  — cpennee

3HAYCHHUEC TOKA, OTHOCUTCIIBHO KOTOPOI'O MPOUCXOAAT (I)J'IyKTyaI_II/II/I.



Ecnu criekTpanbHasi INIOTHOCTh HE 3aBUCHT OT YaCTOTHI, TO IIYM HAa3bIBAIOT OCIIBIM.

Beskuit  paccemBaromuii  9JIEMEHT CHUCTEMBl CHOCHT IIyM. Takum o0pa3oM, Jr00oe
COMPOTHUBJICHUE B 3JICKTPOHHOM I[ETTH MPUBOIUT K MOSBJICHHIO TEIIOBOTO miyma (mryma JI>KOHCOHa),
00yCJIOBJICHHOTO CIy4YailHbIM TEIUIOBBIM JIBMDKCHHEM HOCHUTENICH 3apsga. DTO JIBUKCHHUE MOXHO
HaOmoaaTh B BUjae (UIYKTyallMd TOKa B PE3UCTOPE WM COOTBETCTBYIOIIMX €My (UIyKTyanui
HaNpsOKCHUsT Ha ero BhiBoAax. CpenHUil KBaJgpaT CHEKTPaIbHOM IUIOTHOCTH (UIYKTYAIlMi TOKa M

HaIpsKCHUA Ha COITPOTHUBICHUU R:

(V*muw)? = 4kTR

5 4KkT
maw)® =2
I'ne k — nocrosnnas bonsiumana, T — Temneparypa Ha pe3ucTope.
O4eBUIHO, YTO TEIUIOBOM LIYM - 3TO OEJIBIN IIYM.

OxoHyarTeapHOE BBIPAXKCHUEC OTHOLICHUA CUTHAI-IIYM Ha BBIXOAC YCUIIUTEIIA:

I
SNR = L

2 142
2 jl'i'c F iy
4’; (AfF) fcf] +2e F(lp + 1) + —a—%; N w}*} (Af) 12

(Uz}[
M- R*

I'me, R — 3KkBUBaJIEHTHOE CONPOTHUBIECHHUE, YUUTHIBAIOLIEE TUHAMUYECKOE CONPOTUBIICHUE
JIN0JIa, €ro LIENEH CMEIICHUS U BXOJHOE COITPOTUBIIEHNUE YCUITUTEISA.

C — skBUBaJI€HTHasi EMKOCTb, YUUTHIBAIOIIAs EMKOCTh nepexonoB DJI, BXoaHy0 €MKOCTb
YCHIIUTEIIS ¥ TIapa3UTHBIC EMKOCTH MOHTa)Ka 3JIEMEHTOB (JOTOIETEKTOPA U YCUITUTEIIS.

Ji1s ynoO6cTBa HOCIEAYIOMIET0 aHAIM3a KaX/1as U3 MISITH COCTABISIONINX [IIyMa B 3HaMEHaTelle

obo3Hauvaercs OykBamH a...J.

CornacHo MOCTaBJICHHOH 3ajjaue, HaM MpeJIaraeTcsl UCHOIb30BaTh YCUIIUTENb C BBICOKUM
BXOJIHBIM COIPOTUBJICHHEM. EcCiH cOriacuTcsi ¢ HeOOXOIMMOCTBIO MCIOIB30BaTh KOPPEKIHIO U
cenarh BeMMYMHY R 10CTaTodHo OOJBIIOH, TO MIyMbI OyIyT ONPENSIIThCS CllaraéMbIiMU O, B, 1.
Kakoe 13 3THX ciaraeMbIx 6YI[CT HaI/I6OJII)HII/IM, 3aBUCHUT OT I10JIOCHI HIEPCKPBIBACMBIX YaCTOT U THUIIA
UCITIOJIB3YEMOI'0 B YCHJIMTENE BXOJHOTO mpubopa. B 3ToM ciydyae OTHOIICHHME CHUTHAJI-IIYM

MIPpUHHUMACT BU:

SNR =

Ip

172
i}é)ﬂ(ﬁf}zfz+2e F(lp+ Idj+—1;— (AF)L/2

) MOJIYYCHHOI'O COOTHOIICHH BBIPA3UM TOK (I)OTO,Z[I/IO)I& ID :

| 2, ,
U+,)" 4m?
I, = SNR - || [M—) (Af)2C* 4 2e F(I, + fdj,+[ ) - Af
g
Bozsegem 00e yacTu paBeHCTBa BO BTOPYIO CTCIICHL, PACKPOCM CKOGKy:
, _ SNR? Af (U7, ) 4m?
D M2

U*):

[afj C2+SNR? Af 2eF(I, +1,) + SNR® Af -2~

[IpuBeneM BbIpakeHUE K BUY:

-

(")

I,> —2-SNR* Af eFI, — SNR* Af (v 3’) (af’) C? -I-EeFId-I-T =0
[IpousBenem cienyromnyo 3aMeHY:

e e Ii{ r i
p=eAf FSNR?; gq= SNR?*Af (v 3’) (af] C? +2eF{d+[M—J‘2}

[Tonyuum KBajpaTHOE ypaBHEHHUE:

Ip*— 2:p-Ip —q=0
Pemenue 5T0oro ypaBHeHHs MMEET BUJL:



q
I,=p |1+ ll(l +E) [4, cTp.361]
N

[IpousBenst 06paTHYIO 3aMEHY, MOTYYUM:

2 42 — 5 2
) | (Us,) S-(af)*c2+2eFI, M2+ (1%)
Ip = eAf FSNR™-| 14 |1+ — elAf FESNREME :

N

Hcnonb3ys JaHHOE COOTHOIICHHE, PACCYMTAEM TOK '{D, MOJIyYEHHBIC PE3yJIbTAThI 3aITUIICM B
BHJIe TaOJIMIIBI (BCE pacyeThl BHIMOJHEHHI ¢ moMotisio MathCad).

JUist HarsIIHOCTH IPUBEAEM MIPUMEpP OJHOTO pacuera (Ounomspuslid Tpansuctop BFS17A u
APD-doromunox NR8300FP-CC):

BER = 10 °

B 0810°

%= 15510 ¢

1

B

T:=

MW

T—125%10 2
1m2

AF = =22 = 1216 % 10°
T
i=Cj=1
0 - GunossapHbIil OuHIC
Ik0 = 0.02%
IbO := 0.00027

1 - quon JIOJT
M1 =3C

F, = (M1)0'7 10814
9

Id, =510
C = 03510 12
5, = 0%

Uy .TZ.AF 2‘(Cj)2 + 2-e-|dj~Fj~(Mj)2 + (Iy)ZJ

[y onR%ar (|

ID1:= e~AF-Fj-SNR2- 1+ |1+ |‘

IDL=6371x 10 ' [A]

[TonHast Tabnuiia pe3ynbTaToB OY/JET BHIMISIETh CIeIyIomuM oopa3oM (Tabnuua 6):

Tabmuma 1.
ID [A] bunonsipubi [Tonesoii [ToneBoit
Philips Semiconductors | Alpha Industries | RFMD inc
BFS17A AFMO06P3-212 SPF-2000
PIN 3918-10°° 7.515-107% 413-107°
Kyosemi Corporation KPDE10GC-V2




JID]] 63711077 6.994 - 1077 6.4-1077
NEC Compound Semiconductor
Devices NR8300FP-CC

Konmponwsnuie eonpocwt u 3a0anus.

1. Yro takoe GoTOnpUEeMHHK U Kakasi OCHOBHAs (PyHKIUS (OTOpreMHUKA?

2. Yto peasibHO «u3MepsieT» (HOTONPUEMHUK?

3. M3mepenue nepexoHON XapaKTepUCTUKU (POTONPHEMHUKA.

4. KakuMmMu XapakTepUCTHKaMH OIMCHIBACTCA pealbHbIH (OTONMPUEMHHUK KpOME alapaTHOM
byHKIIUN?

5. Tumsl (OTONMPUEMHHKOB.

6. ®oToMeTpUUECKUE XapPAKTEPUCTUKN ONITHUYECKOTO U3ITyYCHUS.

7. Pacckasarb 0 MOPOTrOBBIX XapaKTEPUCTHKAX (POTONMPUEMHHUKOB.

O6pazer 3a1aHui 1715 BBIOJIHEHUS J1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIIPOCOB AJIs
WX 3alIUTHI
«Jlaboparopnas pabota 2. «M3mepeHue Malbix nepeMenieHuil ¢ oMol nHTepdepomerpa
MaiikenbcoHam»

Lenb 3aHATUS — U3yYUTh IPUHLUI JeicTBUS HHTEphepoMeTpa MallkenbCOHA U MONTYYUTh
IPAKTUYECKHE HABbIKU €r0 MCIIOIb30BaHUS JIUIsl U3MEPEHUS IEPEMELICHUM.

Bsenenue

[TpuGopsl, MocTpoeHHBIE MO cxeme HHTepdepomerpa MalKenbCOHa, WCHOIB3YIOTCS IS
KOHTpPOJIsI pab04yrX KOHIIEBBIX MEp M Pa3IUYHbIX W3JEIHA METOJOM CpPaBHEHHUS C O0pa3IOBBIMHU
JEeTaJSIMH, JIJTsl ©3MEPEHUs IMHEHHBIX TIePeMEeIeHNH, I orpeiesieHus (OpMbI MUKPOHEPOBHOCTEH
noBepxHocT ¢ ToyHOCThIO 10 0,005 mxM. Onrtudeckas cxema uHTephepomerpa MaiikeabcoHa
npuBesieHa Ha puc.l.1.
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Puc.1.1

Kongencop 2 mpoektupyer nzodpaxeHne UCTOUHHKA | MOHOXpOMaTHYECKOro MM 0eiaoro
cBeta Ha orBepctue B auagpparme 3. [locme oObexTHBa Koymmmaropa 4 mapayjieNbHBIA MydOK
IIOTIAIA€T Ha MOJIYIIPO3PAYHYIO CBETOICIIUTENBHYIO IUIACTUHKY 8 U pa3/iensieTcs Ha 1Ba KOTEPEHTHBIX
nyuka. Ilocne orpakeHus or 3epkan 5, 6 U NOBTOPHOIO IPOXOXAECHHUS BTOPOTO Iy4Ka 4epe3
wiacTuHy 8 o0a mydka npoxonaar uepe3 oO0bekTuB 11 u uHTepdepupyroT B ero QokaibHOI
iockoctd. KoMmneHcupytomias niactuHa 7 MCHOJIB3YeTCsl B ONTHYECKOI cxeme MHTepdepomeTpa
JUISL TOTO, 4TOOBI YpaBHSTH ONTHYECKHE MYyTH 00OMX CBETOBBIX My4ykoB. Kak BumHo u3 puc.15.1,



BTOPOM ITYYOK TPHIK/IbI MPOXOIUT IJIACTUHY 8, a TIEPBBINA IMYYOK — JIMIIb OUH pa3. Takum o6pazom,
HaOronaemMasi MHTEp(EPEHIIMOHHAs KapTUHA COOTBETCTBYET MHTEP(PEPEHIIMH B BO3YIIHOM CJIOE,
00pa30BaHHOM 3€PKaJIOM 5 U MHUMBIM U300paKeHHEM 3epKaia 6 B IEeTUTEIbHON TacTuHe 8 (6').

Ecnu 3epkaino 6 pacmonoxeHo Tak, 4To 3epKaia 5 u 6' mapasienbHbl, TO 00pa3yloTCs MOJIOCHI
paBHOTO HaKJIOHA, UMeroLIe (OPMY KOHIICHTPUUYECKUX KOJIELl U JIOKATU30BAHHbBIE B 0ECKOHEUHOCTH.
[ToaTomy st UX HAOJIOICHUS MCIIONB3YeTCs 3puTeIbHas Tpyoa ¢ oobekTuBoM 11 u okymsapom 12.
Juadparma 9 ciy XUt Juist OrpaHUYEHHUS MTyYKa Jy4eil, HallpaBISIIOIIUXCS B 3pUTEIBHYIO TPYOYy.

Ecnn xe 3epkana 5 m 6' 00pa3yrOT BO3AYIIHBIA KJIWH, TO BO3HUKAIOT IOJIOCHI PaBHOM
TOJILIMHBI, JTJOKAJIM30BaHHBIEC B TNIOCKOCTH KJIMHA U MPEACTaBISAIONINE CO00M MapaieabHble TUHUH.
Jis ux HaGII0ICHUS UCTIONB3YIOT NepeMelaronuiics 0obekTus 10, hokanbHast IOCKOCTh KOTOPOTO
COBMEIIICHA C MOBEPXHOCTHIO 3epkana 5. lllupuny u HampaBieHue MHTEPPEPEHIHMOHHBIX MOJIOC
MO>KHO PEryJIMpOBaTh HAKIOHOM 3€pKall.

HesaBucumo 0TTOTO, 9TO 00pa3yroT 3epkana 5 u 6' — IUIOCKUN CIIOW W KJIMH, — U3MEHEHUE
ONTHUYECKOU JITMHBI ITYTH B JTI000M 1iede natepdepomerpa Ha L = Dmx10 (10 — qyiuHa BOJTHBI CBETA,
B KOTOPOM HaOJroaeTcsi HHTep(EePEHIINs) BBI3BIBACT CMEIICHNE HHTEPPEPEHIIMOHHON KapTHHBI Ha
Dm nopsiakoB. DTO 03HaYaeT, yTO HAOMIOAATENb BUAUT MPOXOXKICHHE 4Yepe3 BU3UPHYIO JTUHUIO
npubopa npoxoxaeHne Dm nosoc.

Jliis u3MepeHusi nepeMenieHnii 0ObIYHO MCHOB3YIOT cxeMy HMHTepdepoMeTpa, B KOTOPOM
BO3HUKAIOT IOJIOCHl PAaBHOHM TOJILIMHBL. B 3TOM cilydae cMmellleHne MOXXHO OLIEHUTh BU3YaJbHO C
TO4HOCTHIO 110 10/20, a mpuMeHeHue crenraibHbIX METO/I0B MO3BOJISET ONPEACIUTh CMEIIEHUS 10
10/1000.

YCTaHOBKY HYyINA IOKajdbl MpUOOpa, T.€. OMpPEIeNeHHE IMOJIOCI B MOHOXPOMAaTHYECKOU
KapTHHE, COOTBETCTBYIOMIEH m = (), MOXXHO MPOU3BECTH ITyTEM HCIOIB30BaHUs B HHTEpDepomeTpe
Oemoro ceera. Ilpu mepecedeHrr MHUMBIM 3epkalioM 6' 3epkana 5 (KJIMH HYJIEBOH TOJIIUHBI)
LEHTpajbHas I[0Jloca KapTUHBl HAa BCEX JJIUMHAX BOJH COOTBETCTBYET pa3HOCTU (a3
UHTEp(EepUPYIOLINX JIyuel paBHOH P, T.€. HHTEPPEPEHIIMOHHOMY MUHUMYMY, U, CJIIEJOBATEIbHO, B
6enoMm cBete OyneT TeMHOU. Torma Omkaiiias K Hel Oenast mooca HaXOAUTCS IPUMEPHO B TOM K€
MecCTe, I/Ie U CBEeTJIas MoJIoca B MOHOXpOMaTuyeckoM ceere ¢ m = ().

STarnbl BHIMOIHEHUS pabOThI

A. BHuMaTenpHO mHpouYMTaiiTe NpPUBEACHHBIM HIKE MOPANOK JeHcTBUM mpu pabote C
BUPTYaJIbHBIM IMYJISTOPOM (€CIIN €CTh BO3MOKHOCTb, pacrieyaTaiTe ero).

[Topsnox BeIMOTHEHUS PabOTHI

Buaumanue!

1 Beixoa u3 sMynsaTOpa OCYyIIECTBIISIETCS HaxkKaTheM KiaBuiu «Escy Ha kiiaBuarype.

2 KnaBuma «COpoc» Ha CIIEHE SMYJSITOpa BO3BpaIlaeT OOBEKT KOHTPOJS B HAdalbHOE
COCTOSIHHE.

3 Bce onepaniuu MbIIIKOM, KpOMeE CllydaeB, KOT1a CIeMalbHO OTOBOPEHBI IeHCTBUS TPaBOn
KJIaBUILIEW, HAJI0 MMPOU3BOUTH C TOMOILBIO JIEBOW KIIABUIIIM MAHUMIYJISATOPA.

1. 3axxaB Ha kimaBuarype kiapuiry “Ctrl”, HaxMuTe B JIFOOON TOYKE CIIEHBI C YCTaHOBKOM
JIEBYIO KJIABUIILY MBIIIKH, M, YAEpXKHUBas €€, MOJBUraiiTe MBIIIBIO BIEBO WJIM BIPABO, YTOOBI
paccMOTpeTh JaOOPATOPHYIO YCTAHOBKY M HAWTH €€ OCHOBHBIE DJIEMEHTHI:

- A — nepexirovarenb, MpeAHa3HaueHHBIN I BKIIFOUSHUS OelIoTo cBeTa Iubo Jiasepa, a
TaKKe JIJIST UX BBIKJITFOYCHHUS,

- B — 060k mikanel oTcyeTa rnepeMenieHu,

- C — HemoJaBWXKHOE 3€pKallo,

- D — 650k nepemerenust OK ¢ nBuraresnem, peAyKToOpoM M OTPaHUYUTEIEM CMELCHUS,

- E — nmomBmxHOe 3epkano, ykpemienHoe Ha OK,

- F — onTudeckas cuctema HaOIIOACHHS,

- G — OJIOK UCTOYHUKA CBETA, COJEPKAIIUI JIaMITy HaKkanuBaHus (OeNblil CBET), renii-
HeoHOBBIH nazep JII'H, ontuueckyro cucremy (KOHIEHCOP, nuadparmMa, 00bEKTUB KOJLTUMATOPA),

- H — croiika co CBETOAENUTENIbHBIM KYOUKOM.

Jns ynydiieHust 0030pa MOKHO HCIIONB30BaTh KIABUIIN KIaBHATYpHL: B (mpuOIM3uTH
cueny) 1 Y — (OTHATHTH CIEHY).

2. HaxaB MBIIIKO# mepekioyarens Ha 0J0Ke A BKIIIOUUTE OeTbIi CBET.



3. llenxkHuTe MpaBOM KJIaBUIEH MBIIKKA Ha Onoke B. B mosBuBIIEMCS OKHE BBl YBUIAUTE
YBEIMYEHHOE M300paXKEHHE IIKAJbl ISl OTCYETa TMepeMeleHH 00BheKTa KOHTPOJs, Ha KOTOPOM
YCTaAHOBJICHO MOJBIXKHOE 3€pKaJIo HUHTEpdhepomeTpa.

4. llenkHuTe nNpaBod KIAaBUIIEH MBIIIKA Ha OKYyJsIpe onTuueckod cucremsl F. B
HOSIBUBIIEMCS OKHE Bbl YBHJIUTE MHTEP()EPEHLUUMOHHYIO KapTHHY B OEJIOM CBET€ M MapKep HyJs
(Oemast TUHUS TIOCEPEIMHE TIOJIS OKYIISIpa).

5. IlepenBuraiite yka3zarenab Ha 0JI0Kke B 1ikasier oTcuera nepeMenieHuid 10 TOSIBICHUS B TTOJIE
OKHA OKyJsipa sIpKoil Oenol I0JIOChl Ha NpaBoM Kparo crekrtpa. IlnaBHO aBuras ykasareinb
nepeMeleHui, 106edTech Toro, 4ToObl JMHUS yKa3aTessl HyJs ucue3ia Ha OHE 3TOH MOJIO0CH.

6. YcTaHoBUTE MapKep HyJIs LIKaJibl 6J0Kka B (KpacHbIi TpeyroabHUK BBEpXY IIKaJIbl) HA TOM
JIeNICHUH IIKAaJbl, HAIIPOTUB KOTOPOT'O OCTAHOBHJICS yKas3aTeldb NepeMelleHus (s TOro uToOblI
HepEeMECTUTh MapKep, HAXKMUTE Ha HEro NMpaBOd KJIABUIIEH MBIIIU, U, YAEPKUBas €€, epeTalinuTe
MapKep B HY’KHOE MECTO; IEPEMECTUB MapKepP B HYKHOE MECTO, OTIYCTUTE MIPaBYIO KJIABUIIY MBILIN
1 HOXXMUTE JICBYIO KJIaBUIy — Mapkep 3adukcupyercs). Haxxmure kHonky "YcranoButs "0".

7. HaxxaB nepekirouatesib A, BKIIOYUTE J1a3ep (IOSABATCS KPACHBIE JIYUH MEXIY 3epKajaMu
YCTaHOBKH).

8. OTMeTbTEe KpacHbIM MapKepoM (TPEyrojbHUKOM), KOTOPbI HAXOIUTCS HMXKE IIKAJIbI
nepemenenuit N-oe genenue (urciao N MoxeT siexars B unTepsaie ot 1 1o 10), Haxoasieecs ciieBa
OT MapKepa HyJs MIKaJIbl (YTOOBI IEPEMECTHTh 3TOT MapKep, HAKMUTE Ha HETO MPaBOil KIIaBUIIEH
MBILIKY, U, yAEpKHUBas €€, nepeTaluTe Mapkep B HY)KHOE MECTO; IepeMECTUB MapKep, OTIYCTUTE
IIPaBYIO KJIABUIILY MBIIIM U HaXMHUTE €€ JIEBYIO KHOIKY — Mapkep 3adukcupyercs). 3axBaTHUB C
HOMOIIBIO JIEBOM KJIABHILIHM MBIIIKH, JBUTATE yKa3aTellb [0 IIKalIbl OTCUETa MepeMELIeHUH BIJIOTh
JI0 JI€JIeHMsI, TOMEYEHHOI0 MapkepoM (TeM caMbIM casuras OK Ha coOOTBETCTBYIOIIEE PACCTOSHUE)
OJTHOBPEMEHHO CUUTasl KOJIMYECTBO Dm KpacHbBIX HHTEP(EPEHIMOHHBIX M10JIOC, TPOXOASIINX Yepes3
yKazareib Hys (Oenas TMHUS B OKHE OKyJisipa). I3 mpocToro cooTHoIeHus

A = DmxI0/N,

rae 10 = 0,6328 mMxwm, HaliuTe 1eHy nenenus mkansl A. Haxmure kaonky "YcranoButs "0".

9. IloBTOpUTE NelicTBUs 1.8 HE MeHee 5 pa3 it Apyrux 3HaueHuil N. [1o pesynbraram Bcex
HaOJII0/IEHUH OIpeenTe LeHy JAeseHus mKansl nepeMeniennit OK u nmorpemHocTs ee u3MepeHusl.

10. Knonka "Ilomyuuts nepemenieHue" CiayKUT A 3aJaHUs NEPEMELICHUM YyKazaress
nepemenieHnii Ha Onoke B. IlonmojkeHue, B KOTOpOe yCTaHaBIMBAeTCS yKas3aTellb MepeMeleHUi
nocine Haxarusg KHonku "[lomyuuts nepeMenieHue" HYKHO OTMETUTh KpPAaCHBIM MapKepoM
(TpeyroJpHUKOM), KOTOPBIM HaxoAuTcs HUKe mkaibl nepemenieHuil OK. YToObl mepeMecTuTh 3TOT
MapKep, HAKMUTE Ha HETO NMPaBOM KIIABUIIEW MBIIIKH, W, yAEp)KUBas €€, NepeTaluTe MapKkep B
Hy’)kHOe MecTo. [lepemecTHB Mapkep, OTIYCTUTE MPaBYIO KJIABUIIY MBIIIKH U HAKMUTE €€ JIEBYIO
KHONKY — Mapkep 3apukcupyercsa. Haiiaure nckomoe nepeMerieHue, UCIoyb3ysl H3BECTHYIO IIEHY
EJICHNS MIKaJIbI A.

11. Haxxmure kHonky "Ycranosuts "0". OT mo3unuu, B KOTOPYIO YCTAHOBHUTCS yKa3aTellb
NepeMEICHH B pe3ynbTare 3TOro AeHCTBHS, MepeMelaiiTe yKka3aTeib BJIeBO 10 KpaCHOTO MapKepa,
KOTOPBIM BbI OTMETHUJIH IIOJIOKEHUE YKa3aTells IEpEMEILECHNS TI0Cie HaXaThs Ha KHOKY "IlomyunTs
nepeMenieHre" W OJHOBPEMEHHO TNPOM3BOAMTE IMOJACYET KoiumdyectBa Dm  kpacHbIX
UHTEePEPEHIIMOHHBIX OJIOC, MPOLIEANINX Yepe3 yKazarelb HyJs B OKHe okyispa. Ompenenure
nepemenierre OK mo ¢popmysne L = Dmx10. Pe3ynbpTaT cpaBHUTE ¢ HaiiieHHBIM B 11. 1 0.

12. TloBropute nelictBus m.m. 10 n 11 He MeHee NATH-ILIECTH pa3, 3aAaBasi IEPEMELLIEHUS C
oMOIIbI0 KHONIKM "[lonmy4uuTs nepemernieHue".

b. Y6enutech uto y Bac ycranoiieH DirectX u ero Bepcust He HIDKe 4eM 8.1, a Takke s
JanpHEenIe poooTh BaM Heooxoaum koaek: divx502.

B. BxirounTe BHUPTYaJIbHBIA 3MYJIATOpP JaOOpaTOPHONH YCTAaHOBKM M BBINOJIHUTE PadbOTy
COTJIACHO €€ OMHMCAaHUIO (PUCYHOK 1.2).



Pucynox 1.2

Kounmponwsnuie 6onpocwl u 3a0anus.

1. Hapucyiite cxemy unrepdepomerpa MaiikenbcoHa 1 00bACHUTE, KaK (POPMUPYETCS
uHTep(epeHIIOHHAs KapTHHA.

2. Kak ¢ momomisto natepdepomerpa MaikelrbcoHa MOTYIUTh ITOJOCHI PABHOM TOJIIIHHBI
PaBHOIO HaKJIOHA?

3. Kak usmensercst uHTepQepeHnOHHas! KapTUHA IPU CMEIIEHUN OJTHOTO U3 3epKan?

4. Kak uzmensercsi uHTep(hepeHIIMOHHAs KapTHHA ITPU HAKJIOHE OJHOTO U3 3epKaj?

5. Ilpu KaKuX yCIOBUSAX MOXKHO HAOI0JaTh HHTEPPEPEHIINIO OT JaMITbl HAKQJTUBAHUS C TOMOIIBIO
uHTepdepomerpa Maiikenbcona?

6. Kak otnmmuarotcst uHTephepeHIIMOHHBIC KapTUHBI TS CITy4aeB KBa3HMOHOXPOMATHYECKOTO
HCTOYHUKA ¥ HICTOYHUKA, U3ITyYaIOLIEero 1B OJIM3KUE ATUHBI BOJIHbI?

7. Kak ¢ momouisio uatepdepomerpa MalikenbcoHa U3MEPUTH AJIMHY BOJIHBI MOHOXPOMATHYECKOTO
U3ITy4eHus?

8. Kak ¢ momomipto nuateppepomerpa MalikeabCoHa OLIEHUTh LIUPUHY MOJIOCHI
KBa3UMOHOXPOMAaTHYECKOT O U3ITydEHUS?

9. Kak ¢ momoipsto natepdepomerpa MaiikeaprcoHa HAaTH pa3HOCTH IJIUH BOJIH IBOWHOM JIMHUH B
CIIEKTPE U3JIy4eHUs?

10. Kak ¢ momoristo uarepdepomeTpa MaiikenbcoHa U3MEPUTh 3aBUCUMOCTh ITOKa3aTeNs
MPEJIOMIIEHUS OT AJTUHBI BOJIHBI?

3.3 [lepeyeHb TeOpeTHYECKNX BONPOCOB K 3a4eTy
(17151 OLIEHKH 3HAHUM)

Mogenu onTHYECKOro U3Iy4eHusl.

Krnaccugukanns MeTo10B 1 BO3SMOXXHOCTEN BU3YaIbHOI'O U ONITUYECKOTO KOHTPOJIS.

[Ipenen 4yBCTBUTEIBHOCTH (DOTOMETPHUUECKUX U3MEPEHUH.

Ctpykrypa, kaccupukanus U yciaoBUs pabOThl ONTUYECKUX MPUOOPOB.

OrpaHuyeHue My4YKOB Jy4del B ONTHYECKUX MPUOOpax.

Bunumoe yBennueHne onTHYECKUX IpUOOpOB.

I'myGuna pe3ko n306pakaeMoro NpoCTpaHCTBa.

Pazpemaromas cnocoGHOCTh ONTUYECKOTO IPUOOPA, 3aBUCHINAS OT OCTPOTHI 3PEHUSL.

Teopernueckas ¥ MpakTHYECKas pa3peliaroas ClioCOOHOCTh ONTUYECKOT0 IpUdopa.
. CBerocuiia, yBeTMUEHNE U CIEKTPAJIbHBIN JHAMa30H ONTUYECKOT0 Mpudopa.
. XapaKTepuCTUKH JIA3€PHOTO U3TYUYECHHUS TI0 CPABHEHUIO C OOBIYHBIMU HCTOYHHKAMH CBETA.
. OcoOeHHOCTH ¥ BO3MOKHOCTH JIA3€PHOTO JIy4a B CUCTEMaX HEPa3pyLIArONIEro KOHTPOJIS.
. KoHcTpykium, xapakTepHble mapaMeTphbl 1 00JacTH IPUMEHEHUS IIPOMBIIUIEHHBIX JIA3€POB.
. [lpunuun geiicTBust UHTEPPEPOMETPOB, HHTEPHEPEHIINU JBYX MOHOXPOMATUYECKUX BOJIH.
. OCHOBHBIE CXEMBI IIOCTPOCHUSI HHTEPPEPOMETPOB.

LCoNoOAWNE
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[Tpumepsl mpuMeHeHuss UHTEPGEPEHIUOHHBIX WH(OPMAIMOHHBIX CHUCTEM B ONTHYECKOM
KOHTpOJIE.

Cxema 1 IpUHIUIT PaboThI MpUOOpa sl KOHTPOJIS 00BEKTa METOJOM CPAaBHEHHUS C
00pa31oBBIMHU JICTAISIMHU.

Cxema u nnpuHIUNI paboThl TprOOpa AJisk KOHTPOJISI YUCTOTHI TOBEPXHOCTH.

[Tpuniune rosorpaduu, COCTaB M CTPYKTypa rojorpaduaeckux

YCTaHOBOK HEpa3pyLIAIOLIEro KOHTPOJIS.

["onorpaMMbl, METO/IbI X 3aIIUCU U BOCCTAHOBJICHUSI.

["onorpaduyeckue MeToabl aHANIM3a CTPYKTYPhI IPO3PAUYHBIX 0OBEKTOB M pa3MEPOB YACTHII.
VYCll0BUSL KCIOJIB30BAHUS TOJOTrpaQHUUEecKUX YCTaHOBOK ONTHYECKOTO HEpa3pyLIAIOLIEro
KOHTPOJIA.

MeTo MHOTOKPATHBIX 3KCIO3HUIIHA.

Crpoboronorpaguueckuii METO.

[TpunuMn neiCTBHUS BOJOKOHHO-ONTUYECKUX JAaTUNKOB (DU3MUECKUX BEIHYUH.

YCTpOHCTBO aMITUTYAHBIX, (PAa30BBIX, MOJISPU3AIMOHHBIX, YACTOTHBIX JTATYUKOB.
Pa3peiBHBIC U O€3pa3phIBHbIC JATYHKU.

[IITopoYHbI! BOJTOKOHHO-ONTUYECKUN JaTYUK TABICHUA.

BonokonHo-onTrueckue pedrekcoMeTpuIecKue TaTYuKu.

KoHcTpykinu 1 mpuMeHeHne BOJIOKOHHO-ONTUYECKUX TaTUYHUKOB.

®a30BbIii BOJIOKOHHO-ONTUYECKHHN JaTYMK HA OCHOBEe MHTepdepomerpa Maxa-llenmepa —
ruIpodoH.

00630p MeTo10B 1T POBOIT 00padOTKH N300pakeHuii. O6IaCTH MPAKTHUECKOTO TIPUMEHEHUS
METO0B 00pabOTKN N300paKEHUI U pacTiO3HABaHHsI 00pa30B.

AJIanTHUBHOE TOBBIINICHHE KOHTPACTHOCTU H300paKEHUH. AJNTOPUTMBI  CTIaKUBAHUS
n300pakeHuid. I'paHuIpl n300paykeHuid U UX OOHAPYKEHHUE.

[TakeT mpuKIIaHBIX KOMIIBIOTEPHBIX MTPOTpamMM 1O pacyeTy onTudeckux cuctem «OTTATI».
OO6mmpHas 6a3a TaHHBIX onTHYeCKUX cucteM «LensVIEW».

[TporpaMmMHOe obecrieueHue 17151 TEXHUUECKUX YH/IO0CKOIOB, Ja3€PHbIX JAIbHOMEDPOB,
TEIIOBU30POB, CUCTEM JIA3€PHOT0 CKAHUPOBAHUS OOBEKTOB U T.II.

TpeboBanusi, MpebsBIsSEMbIe K BU3yaJbHOMY KOHTPOJIIO U JUArHOCTUKE ONPEIETIEHHOTO
00BEKTa KOHTPOJIS.

[ToaroroBka oO0bekTa kKoHTpousis aisi nipoBeaeHuss BUK. 30HbI KOHTpoOST AJisi MpOBEACHUS
BUK.

OOnapyxeHue U olleHKa N1e(eKTOB MpHU BU3yallbHOM KOHTposie. OneHka AeQeKToB mpu
U3MEpUTENbHOM KOoHTpoJe. Kpurepuu oneHku aedexToB.

3anuch nedekToB U 0(hOpMIIEHHE PE3yIbTaTOB KOHTPOJIS.

TexHoNOrnYecKre 1 dKCITyatanoHHbIe AedekTsl. M3Mepenue u omneHka
AKCIUTYaTallMOHHBIX Ae(PEKTOB.

3.4 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJAHUI K 324eTy
(m7st OLIEHKH YMEHMIA)

1. EcrecTBeHHas MIMpUHA CHEKTPalIbHOM JMHUM Ja3epHoro nepexona CO2 nazepa cocrapiser 65

MI 1. quy paBHO CpCAHEC BPEMA HAXOXKACHUSA YaCTUL[ B JaHHOM BO36y)KI[eHHOM COCTOSIHUM?
2. Ilox xakuM YIJIOM K OCH PE€30HATOpa ¢ JOJKHBL OBITH PAaCIIOJIOKCHBI IIJIOCKOCTH 6pIOCTCpOBCKI/IX

OKOIIICK T a30pa3p;1L[H0171 pr6KI/I ra3oBOro J1a3epa? Ilokazatens MNpeJIOMJICHUA CTCKJIA, U3

KOTOPOTO M3rOTOBJIEHBI OKOIIKH, paBeH N =1,5.

3. KoshdurmenT BpeIHBIX TTOTEph HEKOTOPOTO Ja3epa Ha pybuHe paser 0,015 cvm™. Onpenenure
ONITUMAIIFHBIA TI0 BBIXOJAHON MOIIHOCTH HENPEPHIBHOTO Ja3zepa KOA(PQPHUIIMEHT OTPaKEHHUS
3epKajia MIOCKOTO pe30HaToOpa B CJIydae HUCIOJIb30BAaHHE AKTUBHOW Cpeabl JJIMHOM 8 CM.

C‘{I/ITaTB, YTO OIITUMAIIBHOC 3CPKAJIO pE30HATOPA OIIPEACIIACTCA YCIOBUEM PABCHCTBA ITOJIC3HBIX

" BpCAHBIX IOTCPb PC30HATOPA, a OAHO U3 3€PKaJl pE30HATOPA ITOJIHOCTBIO OTPAKACT MaAatOIICe

Ha HCT'O U3JTYUYCHUC.
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11.

12.

13.

KoadduureHTt BpeaHbIX MOTEPh IIIOCKOTO JIBYX3E€PKAJIBHOTO PE30HATOpa HEKOTOPOTO T'eNINii-
HEOHOBOI0 JIa3epa paBeH 2,1-10% em™. Ornpenenure ONTUMANBHBIN MO BBIXOJHOW MOLIHOCTH
KO3((UIIMEHT OTpaKeHHsI 3epKaja Jia3epHOro pe3oHaropa. JliMHa ra3opa3psaHoi TpyOKH
nazepa 70 cm. CumTarh, YTO ONTHUMAIBHOE 3€pPKaJ0 PE30HATOPA OIPENEISIETCS YCIOBHEM
PaBEHCTBA MOJIE3HBIX U BPEIHBIX IOTEPh PE30HATOPA, @ OJJHO U3 3€PKajl pe30HATOPA IMOTHOCTHIO
OTpa)kaeT NaJarouiee Ha HErO U3JIy4YEHHE.

TomumHa ONTHYECKOr0 BOJIHOBOZA MIOJIyIIPOBOJIHUKOBOTO  TIOJIOCKOBOTO Jja3epa Ha
TFeTEPOCTPYKTYpaX COCTABIISIET 3 MKM. [[JiMHA BOJHBI U3ydeHus jaszepa 1,5 Mkm. Uemy paBHa
noJiHas Tu(pakuOHHAs YIJIOBas pacXOAUMOCTh U3JIy4eHHUs Jlazepa oTpaaycoB) B INIOCKOCTH,
NEPIEHIUKYJIIPHON MIIOCKOCTH BOJIHOBOJA, €CJIM BOJIHOBOJ IOJAECPKUBAET B ITOW INIOCKOCTH
CYILIECTBOBAHUE MPOCTEHIIIEH MOMEePEeYHON MOIbI?

TonmuHa ONTHYECKOrO BOJHOBOAA IIOJIYIIPOBOJIHUKOBOIO  TOJOCKOBOIO Jlazepa Ha
reTePOCTPYKTYpax coctanisieT 3 MkM. [[nrHa BosiHbI n3nydenus jiazepa 0,84 mxm. Uemy paBHa
noJiHas AUQPaKIHOHHAS YIJIOBas PacXOJAUMOCTh M3Ty4eHHUS Jla3epa o(TpagycoB) B INIOCKOCTH,
MEePIEHIUKYISIPHON MJIOCKOCTH IOJIOCKOBOTO BOJHOBO/1A, €CJIM BOJIHOBO IOIJIEPKUBAET B ATOU
IJIOCKOCTH CYIIECTBOBAHUE MPOCTEUILIEH TONIEPEUHON MOIbI?

TenecHslii yron ) paBeH OTHOIICHUIO IUIOIIAN TIOBEPXHOCTH, BBIpE3aHHON Ha chepe KOHYCOM
CBETOBOTO MydYKa, MCXOASIIEro U3 HeHTpa cdepsl K KBampaTy paamyca chepsl 1 Q = S/r2,
TenecHbld yroja cBs3aH C IUIOCKMM YIJIOM, XapaKTEPU3YIOLUIUM YIJIOBYIO PacXxoJuMOCTb
CBETOBOTO Iy4Ka KPyroBOTO CEYeHHs 0, cooTHomenuem: Q =2m(1-cosa) = m Sina.

JluameTp CBETOBENYIIICH CepALIeBUHBI BOJIOKOHHOTO J1a3epa ¢ IUOJHON Hakaukou paBeH 10 MKMm.
[110THOCTH MOILTHOCTH, IPU KOTOPON MPOUCXOTUT ONTUYECKUN MPOOOIl MOBEPXHOCTH CTEKIa
pasaa 1 I'Br/cm?. Uemy paBHa mpenenbHas MOIIHOCTH HENpPEPHIBHOH TeHEpaluH Ia3epa,
OrpaHMYEHHAasi ONTUYECKON MPOYHOCTHIO BBIXOJHOTO TOPLA BOJIOKOHHOIO Ja3epa, €CIIA CIEKTP
M3IIy4eHHs Jiazepa coaepKuT 10 AMCKPETHBIX YacTOT, HA3bIBAEMBIX «IIPOJOJbHBIMU MOJAaMHU
pe3oHaropa»?

JlnameTp cBeTOBEAYIIEH cep/lIeBUHBI BOIOKOHHOT'O Jla3epa ¢ JUOJHON HaKkaukoi paBeH 30 MKM.
[110THOCTH MOLTHOCTH, IPU KOTOPOM MPOUCXOJUT ONTUYECKUN MPOOOH MOBEPXHOCTU CTEKIIA
pasaa 1 I'Br/cm?. Uemy B 3TOM ciydae paBHA IIpeleibHAs MOIIHOCTh HEMPEPHIBHOI
OJIHOYACTOTHOM I'€HEPALINH JIa3epa, OTPaHUYEHHAS] ONTHYECKON MPOYHOCTHIO BBIXOIHOTO TOPLIA
BOJIOKOHHOTO J1azepa?

JlnameTp cBeTOBEAYIIEH CEPALIEBUHBI BOJIOKOHHOTI'O JIa3epa ¢ JUOJHOW HaKauKou paBeH 30 MKM.
[110THOCTH MOIIHOCTH, IPU KOTOPOH MPOUCXOJTUT ONTHUECKUH MpoOO0il MOBEPXHOCTH CTEKIIA
pasHa 1 I'B1/cm?. Uemy B 9TOM cllydae paBHA NIpeeIbHAsS MOITHOCTh HEMPEPHIBHON IeHepaliu
Ja3epa, OrpaHUYEHHas ONTHYECKON MIPOYHOCTHIO BBIXOJAHOIO TOPIIAa BOJIOKOHHOIO Jla3epa, eCiu
CHEKTp W3JIy4eHHUs Jlazepa colepkKUT 10 TUCKPETHBIX YacTOT, Ha3bIBAEMBIX «IPOI0JIbHBIMU
MOJaMH pe30oHaTopay?

Jlazep paboTaeT B MOHOMMIYJIbCHOM pPEXHME. DHEprusi, HAKOIJICHHAs] B aKTUBHOM CTEpIKHE
Jazepa JUIMHOM 8 ¢M 3a BpeMsi UMITyJbca Hakauku, coctaBisieT 5 k. Koadduiment Bpennbix
notrepb pe3zoHaropa paseH 0,01 cm. Pesonarop mnasepa oOpa3oBaH 3epkajaMH C
kodpuuuentamu orpaxkenus 1,0 u 0,5. OueHuTe SHEPrHI0 MOHOMMITYJIBCA, W3IYy4aeMOro
J1a3€pOM.

Uemy paBHa mMpuHA Orubaroniel CHeKTpaJbHOrO0 KOHTYpa M3JIy4EHHs HJIealbHOIro Jiazepa,
TEHEPHUPYIOIIEr0O MOHOMMITYJIBC C OTHOaroIel rayccoBoi ¢opmbl ¢ moiymupuHoit 1?7 Bcee
BEJIMYUHBI, KaK 3TO IPUHATO, U3MEPSIOT MO YPOBHIO /2 OT MAKCUMAJIbHOTO 3HAYEHHSI.

Uemy paBHa IIMPHHA CIIEKTPAIbHOTO KOHTYpA U3ITy4yeHUs UeabHOTO Jla3epa, paboTaloIIEero B
HENPEPBIBHOM PEXUME «CHUHXPOHM3ALMM MOJI» U TEHEPUPYIOIIETO0 NEPUOANYECKYIO
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MOCJIeIOBATEIbHOCTh OMHAKOBBIX MMITYJICOB C OrHOaromiel rayccoBoil (opmbl, KaxIblid U3
KOTOPBIX UMEET JIITUTEIBHOCTh, U3MEPEHHYIO 10 YPOBHIO /2 OT MaKCUMyMa, PaBHYIO T7
Ceuenue noryomenus uonos Cr* B kpucramie pyouna passo 2,3-102° cm?. Kosddurment
ycuiieHUs: pyOrHa, paboTaronero B pexuMe MOAYIISIUN TOOPOTHOCTH PE30HATOPA, TOCTUTAET
0,4 cm. OreHrTe MAKCHMATBEHO BO3MOKHYIO SHEPTHIO MOHOUMITYIECHOM FeHepaIuy 1a3epa Ha
KpHCTale pyOuHa 00BeMOM 2 cM°, KOTOPYIO MOKHO HOJYYMTh B 9TOM Clydae. BpemHsie
MOTEPH JIA3epHOT0 Pe30HATOpPa CUUTATH MAJIBIMHU.

JlnrHa pe3oHaTopa rejauii-HeOHOBOTO Jlazepa, paboTaroero B CreKTpalbHOM auanaszone 0,63
MKM, paBHa 70 cMm. lllupuHa cnexkTpasbHOr0 KOHTypa ycuiaeHus HeoHa paBHa 1,5 I'Tu. Uemy
PaBHO MAaKCHUMAaJIbHOE YHCJIO JUCKPETHBIX YAaCTOT, B CIIEKTPE U3JIyUYEHUs TAKOTro Jlazepa?
JlnuHa pe3oHaTopa reauii-HeoOHOBOIO Jiazepa, paboTarolero B crekTpaibHoM auanaszone 0,63
MkM paBHa 30 cM. IllupuHa criekTpanbHOrO KOHTYypa ycuieHus HeoHa paBHa 1,5 ['Tu. Uemy
PaBHO MAaKCUMAaJIbHOE YHCJIO IUCKPETHBIX YACTOT, B CIIEKTPE U3JIyUYEHUs TAKOTro Jlazepa?

3.5 IlepeyeHb THNOBBIX MPAKTHYECKHUX 32aHUI K 3a4eTy
(Z17151 OLIEHKH HABBIKOB U (MJIM) OMbITA JI€ATEIbHOCTH)

HauepTtute cTpyKTYpHO-JIOTHUECKYIO CXEMY ONTHYECKOM MH(DOPMALIMOHHON CUCTEMBI.
OnuiuTe TPUHIMI padOTHI Ja3epoB.
Haueptute cxemy hopmupoBaHue CIIEKTpa U3ITYUCHHUS.
OnuiuTe peKUMBbI TeHEepalluy Jiazepa.
Kakue ObIBatoT MeTObI OMy4eHUSI HHTEP(HEPEHIIMH ONTHYECKOTO U3TyYCHHUS ?
Haueprtute cxemy unrepdepomerpa Maxa Llenaepa.
Haueptute cxemy unrepdepomerpa MaiikenbcoHa.
Haueptute cxemy unrepdepomerpa ®adpu-Ilepo.
Haueptute cxemy unrepdepomerpa Parnes.
10 Haueptute cxemy ronorpaduueckoro uarepdepomerpa.

CoNoO~wWNE



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3Yy/IbTaTOB O0YUYEHHUs C IOMOIIBIO OLEHOYHBIX CPEJCTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OIICHUBAHUSA PE3YJIbTATOB OOyUCHHUS
cpencTBa

TectupoBaH#e TPOBOIHTCS II0 pe3yIbTaTaM OCBOSHUS TEM WIIH Pa3IesiOB TUCIHAIUINHBI WA

[0 OKOHYAHHMIO €€ M3YYEHHUs BO BpeMs MpaKTHUECKUX 3aHATHI. Bo Bpems mpoBeneHus

TectupoBanue TECTHPOBAaHUS TIONB30BAaThCS YUEOHWKAaMH, CIPABOYHHKAMH, KOHCIIEKTAMH JICKITHH,
(KOMITBIOTEpHBIE TeTpaIsIMH JJIs IPAKTHYECKUX 3aHATHH He paspemieHo. [IpemomaBarens Ha MPaKTHYECKOM
TEXHOJIOTHH) 3aHSATHUH, IPE/IICCTBYIOMIEM 3aHITHIO TPOBEACHUS TECTA, JOBOUT IO OOYYAIOLIUXCS: TEMEI,

KOJIMYECTBO 3aJlaHUN B TCCTC, BPEMsA BBLIIIOJIHCHUSA. Pe3yJ’II>TaTI)I TECTUPOBAHUA BUJIHBI
06yqalo111eMyc>1 Ha KOMIIBIOTEPEC Cpasy MOCJIC MPOXOKICHUA TCCTA

3amura mabopaTOpHBIX padOT MPOBOAWUTCS BO BpeMs JabopaTOpHBIX 3aHATHI. Bo Bpems
NPOBENICHUS 3aLHUTHI JIAOOPATOPHOIl pabOTHI TOJB30BATHCS YUYCOHUKAMH, CIIPABOYHUKAMHU,
KOHCIICKTaMH JICKLIUH, TETPagsIMH He pa3pernieHo.

[IpenopaBarenp Ha JTabOpaTOpHOM padoTe, NPEIIIECTBYIOUICH 3aHATHIO IPOBEICHUS
3alIUThl  J1a00paTopHOW palboThl, JOBOIUT 10 OOYYAIOIIMXCS: HOMEp 3aluIaeMoi
J1a00paTOPHO# pabOThI, BpeMs Ha 3alUTy Ja00OPaTOPHOIT pabOTHI.

[MpenonaBareny HMHPOPMUpPYET OOYYAIOIIMXCS O pe3ysbTaTax 3alluThl Ja0OpaTOpHOU
paboThl cpasy mocje ee KOHTPOJIbHO-OIIEHOYHOI'O MEPOIPHSTHS

JlabopaTopnast pabota

I[JI?I opraHusalvi M IMIPOBCACHHA HpOMG)Ky’l'OLIHOf/i arTecralliyu COCTaBJIAIOTCA THIIOBBIC
KOHTPOJIbHBIE 33/1aHUSI HJIM HHbIE MaTepHaiIbl, HeOOXOANMBIE ISl OLCHKH 3HAHUI, YMEHUI1, HABBIKOB
U (MJIH) OTIBITA JESITETLHOCTH, XapaKTEPU3YIOIIUX ITArbl (JOPMHUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE
OCBOEHUS 00pa30BaTEIbHON MPOTrPAMMBI.

Hepequb TCOPCTUYCCKHUX BOIPOCOB M THUIIOBLIC IMPAKTUYCCKUC 3aJaHUA PA3HOTO YPOBHIA
CIIOKHOCTH JIJIsl MPOBEICHHUS NPOMEXKYTOUHOH aTTecTaluu OOydaroluecs MONIydYaroT B Hadaie
ceMecTpa 4epe3 3JIEKTPOHHYI0 HH(OpMaloHHO-o0pa3zoBarenbHyo cpeny Hpl'YIIC (imuunblii
KaOWHET 00yJaronierocs).

Onucanue npoieayp NpoBeIeHusi MPOMEKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OlleHUBAaHUS Pe3yJbTATOB 00yYeHHS
[Ipy mpoBeneHMH TPOMEXKYTOUHOW aTTecTanlud B (popme 3auera MpenojiaBaTelb MOXKET
BOCIIOJIb30BAThCSI pE3yabTaTaMH TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TeueHne cemectpa. C menbpro
MCIIONIb30BaHUsl PE3yJIbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPEMoAaBaTelb MOJCYUTHIBAET
CPEHIOI0 OIICHKY YPOBHS C(OPMUPOBAHHOCTH KOMIETEHIIMN OOydJaromierocss (CymMMa OIICHOK,
MOJTyYEHHBIX 00YUYaIOUIUMCS, IEIUTCS HA YHUCIIO OIICHOK).

Ixana ¥ KpUTEPUH OLECHHBAHHUSA YPOBHA C(POPMHPOBAHHOCTH KOMIIETEHIM B pe3y/ibTarTe
U3yYeHHS AUCHUILIMHBI IPU NPOBEICHUH IPOMEKYTOYHOM aTTeCTALMH
B (popme 3a4eTa 10 pe3yabTATaM TEKYLIEro KOHTPOJIA

(6e3 10NOJHUTEJLHOT0 ATTECTAIMOHHOTO UCTIHLITAHUSA)

CpenHss OIleHKa YPOBHSA

chopMHUPOBAaHHOCTH KOMIIETCHITUH [IIxana oleHMBaHUA

10 pe3yJIbTaTaM TeKYIIEro KOHTPOJIS

Ouenka ©He wMenee 3,0 W HeT HH  OJHOU

HEYNOBJICTBOPUTEILHOM  OLEHKH TO  TEKyIIeMy «3a4TECHOY
KOHTPOJIIO

Onenka wmenee 3,0 winM ToiaydeHa XoTs OBl OJHA

HEYIOBJIETBOPUTEJIbHAS OLIEHKA M0 TEKYIIEMY KOHTPOJIIIO

«HEC 3a4YTCHO»

Eciu OLICHKAa YPOBHA C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHL{I/Iﬁ o6yqa101ueroc;1 HE COOTBCTCTBYCT
KPpUTCPpUAM TIOJIYYCHUS 3a4€Ta oe3 JOIIOJIHUTCIIBHOI'O aTTECTAllMOHHOI'O HCIIBITAHUA, TO



MIPOMEKYTOUHAsI aTTeCTalusl MPOBOAUTCS B (opMe coOeceqoBaHUs IO TMEPEYHI0 TEOPETHUYECKHUX
BOTIPOCOB U TUTIOBBIX MPAKTUYECKUX 3a/1a4 WU B POpPME KOMITBIOTEPHOTO TECTUPOBAHHUS.

[TpomexxyTounas aTTecTanus B opMe 3a4eTa ¢ MPOBEICHUEM aTTECTAllMOHHOTO HCIIBITAHUS
MIPOXO/UT HA MOCJEIHEM 3aHATHUHU 10 JUCIUILIUHE.

[Ipu mpoBeneHWHM TPOMEKYTOUHOW arTecTaluud B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus OpMUPYETCs U3 POH/Ia TECTOBBIX 3aIaHUM 110 JUCIUILTHHE CITyIaliHBIM
o0pazom, Ho ¢ ycioBueM: 50 % 3agaHuil JOJDKHBI OBITh 3aIaHUSIMU OTKPBITOro TUIA U 50 % 3amanuii
— 3aKPBITOTO THUIIA.



