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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.

[Iporpammy cocraBui(u):

Pabouas mporpamMmma paccMOoTpeHa U 0100peHa JJis UCIIOJIb30BaHUs B y4eOHOM Ipolecce Ha

3acenanuu kadeapsl «Du3nka, MexaHuKa ¥ IPHOOPOCTPOCHHEY, MPOTOKOI OT «17» nrons 2022 1. Ne
16

3aB. xkadenpoii, K.T.H, TOICHT C.B. IlaxomoB



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 H3YYUTh KOHCTPYKIIMIO ONITHYECKUX U ONTHKO-3JICKTPOHHBIX IIPHOOPOE;
2 W3YYUTh ONTUYCCKHUE METOJIBI Iiepeadyu HHPOPMAIUU

1.2 3agaum AMCHHIIHHEI
1 M3yYCHUE TEOPUH ONMTHYECKOTO HU3ITYyUCHUSI;

N3Yy4YCHHUC 3JIEMEHTHOM 6331)1, MIPUHIIUIIOB (byHKIlI/IOHI/IpOBaHI/DI " OKCITyaTalluu THUIOBBIX ONTHYCCKUX
CHUCTCM, l'IpI/I60pOB, ONTUYCCKUX NATYUKOB KOHTPOJIA U JUATHOCTUKHU;

3 N3YYCHHC METOOO0B NIEPEAAYN ONTUICCKUX TaHHBIX

1.3 Ilesi> BOoCHUTAHKSA M 321241 BOCIIUTATEIbHO padoThl B paMKaX THCHHMILIHHBI

Hay4Ho-00pa3oBatebHOE BOCIIUTAHHE 00yYarOIUXCs

Ilens HaydHO-00pa30BaTEIbHOTO BOCIUTAHUS — CO3JaHUE YCIOBHH U pealn3alid HayIHO-0OPa30BaTEILHOTO
MOTEHIMAaIa 00yJaromuxcs B popMe HaCTaBHUYECTBA, THIOTOPCTBA, HAYTHOTO TBOPUYECTBA.

Iens qocTHraeTcs Mo Mepe peleHNs B EANHCTBE CIEAYIOMNX 3a1a4:

— (hopMHpOBaHUE CUCTEMHOT'0 1 KPUTHYECKOTO MBILIIIEHNS, MOTHBAIIMU K O0YUSHHUIO, Pa3BUTHE HHTEPECa K TBOPUYECKOM
Hay4YHOH JIeATEIbHOCTH;

— CcO3/1aHHe B CTYAEHYECKOU cpene aTMocdepbl B3auMHOW TpeOOBAaTEIbHOCTH K OBJIA/ICHHUIO 3HAHUSIMHU, YMEHUSIMU H
HaBBIKAMH;

— MOMYJISIPU3aLUs HAYYHBIX 3HaHUH cpey 00yJaromumxcs;

— COZICHCTBHE MOBBIIIEHHUIO IPUBJIEKATEILHOCTH HAyKH, MOAAEPKKa HAYUHO-TEXHUYECKOTO TBOPUYECTBA;

— CO3JJaHWE YCJIOBHH IJIsl MOJydYeHUS OOYYAIOIIMMHECS JOCTOBEPHOH HMH(MOPMAIMHM O MEPENOBHIX TOCTIDKCHHAX H
OTKPBITHSAX MUPOBOI 1 OTEIECTBEHHOH HAYKH, TOBBIIICHHUS 3aMHTEPECOBAHHOCTH B HAYYHBIX IIO3HAHUX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

— COBEpILCHCTBOBAHNE OPTAaHHU3AINH ¥ IUNITAHWPOBAHUS CaMOCTOSTEIFHON paboThl 00yJarommxcs Kak 00pa3oBaTesIbHON
TEXHOJIOTUH (POPMHUPOBAHMS OyIyIIEro CEHANINCTa yTeM HHINBHIAYaIbHOM MO3HABATENEHON M HCCIIEI0BATEIbCKOM
JIesITeIbHOCTU

[TpodeccronanbHO-TPYAOBOE BOCIIUTAHUE 00YJaIOMUXCS

Ienp nmpodeccHoHANBHO-TPYIOBOTO BOCIUTAHUS — (POPMHUPOBAHUE Y OOYUAIOLIMXCS OCO3HAHHOM MPO(eCcCHOHANTBHOM
OpucHTAalluM, NMOHUMaHUA O6IIICCTBGHHOFO CMbBICJIa Tpyda W 3HAYUMOCTU €Tro JJid Ce6ﬂ JIMYHO, OTBCTCTBCHHOIO,
CO3HATENILHOTO M TBOPYECKOTO OTHOIICHUS K Oyayiedl NeATeNbHOCTH, MPOGECCHOHATBHON 3THKH, CIIOCOOHOCTH
MPEABUACTh W3MEHEHHS, KOTOPbIE MOTYT BO3HHKHYTh B MPO(ECCHOHANBLHON NESTeNIbHOCTH, U YMEHHIO paboTaTh B
HW3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBUSIX TPY/A.

[enp qocTHraeTes MO MEpe PEIICHUs B €IMHCTBE CIICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOPAHHOM Mpodeccuu;

— BOCIUTAHUE YECTH, TOPAOCTH, JIOOBH K MPO(eCcCHu, CO3HATEIBHOTO OTHOIICHHS K MPO(EeCCHOHAIBHOMY JOMTY,
MOHUMAEMOMY KaK JIMYHAsI OTBETCTBEHHOCTh M 00S3aHHOCTD;

— (popmupoBaHue NCHX0JIOTUH NpodeccroHana;

— (opmupoBanue MPoGeCCHOHATBHON KYIBTYPhI, 3ITHKH MPOHECCHOHATBHOTO OOIICHHUS;

— (opMHUpOBaHKE COLMATIBHON KOMIETEHTHOCTH U APYTUeE 3a/1a4M, CB3aHHbIE C UMHUKEM Npodeccuu 1 aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

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

2.1 JIncuMnJvHbl ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSl H3yYeHHE JAHHOM 1M CUMIIJIMHbI

b1.B.ZIB.03.01 MeTozbl 00paboTKH M3MepUTEIbHON HHPOPMaUK

b1.B.Z1IB.05.01 OcHOBBI nporpaMMHpOBaHUs B 331a4axX HEPa3pyLIAOIIero KOHTPOJIsS

b1.B.JIB.07.01 deranu mpuOOpoB ¥ OCHOBBI KOHCTPYHPOBAHUS

b1.B./Z1B.09.01 OcHOBBI MporpaMMHUPOBAHHSI MEKPOIIPOIIECCOPOB

b1.B.ZIB.10.01 OnexkTpoHrKa 1 MUKPONPOLIECCOPHAsI TEXHUKA

OO WN -

b1.B./IB.16.01 PaanoBoiHOBO# KOHTPOJIb

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTHKH, VISl KOTOPbIX U3YYCHUE JTAHHOM M CHMIIJIMHBI
HeOﬁXOHﬂMO KaK npeamecTByruiee

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

b1.B.JIB.08.01 CxeMOTeXHHKA H3MEPHUTEIBHBIX YCTPONUCTB

b1.B./IB.11.01 ITnanupoBaHre HAyqYHOTO SKCIIEPUMEHTA

b1.B.JIB.12.01 VcTOYHUKHY ¥ IPUEMHUKHU U3ITyYCHHUS

b1.B./IB.14.01 PagnaninoHHbBI KOHTPOJIb

b1.B./IB.17.01 TennoBo# KOHTPOJIb

b1.B./IB.18.01 BubpaunoHHBIil KOHTPOJIb

b1.B.JIB.19.01 KoHTpOb MPOHUKAOIINMH BEIIECTBAMHI

O N OB WN -

b1.B.JIB.20.01 DnexTpoOMarHuTHbIN KOHTPOJIb

[EnY
o

b1.B./IB.21.01 Texauueckasi TMarHOCTHKA Ha JKEIE3HOJOPOKHOM TPAHCTIOPTE

[EEN
[EEN

B52.0.03(I1) ITpom3BoacTBEHHAS - HPOEKTHO-KOHCTPYKTOPCKAs MPAKTHKA

[ERN
N

b52.0.04(H) ITpon3BoacTBeHHAs - HAyYHO-HCCIIeI0BaTeNIbCcKasl paboTta




13 b3.01(J1) [TonroToBKa K MpOIEAYPE 3AIMUTHI BRITYCKHON KBATM(UKAIIMOHHOW paboThI

14 b3.02(J1) 3amuTa BRITYCKHOW KBaTU(UKAIIMOHHON PabOTHI

3 IIVTAHUPYEMBIE PE3YJBbTATBIOBYYEHMUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbBTATAM OCBOEHUA
OBPA30BATEJIbHOM ITPOT'PAMMBI

Ko n Koa m HamMeHOBaHHTE
HAMMEHOBaHHE HHIHKATOPA J0CTHKEHHUS I[nanupyembie pe3ybTaThl 00ydeHUS
KOMIIETeHIUH KOMIETEeHIHHN
IIK-1 Cnocoben k 3HaTh: KOHCTPYKIIMIO ONTHYECKUX U ONTHUKO-3JIEKTPOHHBIX
MPOEKTUPOBAHUIO puOOPOB U ONTHYECKUE METOLI ITepeaaur HHPOpMAaLIIH
p P [1K-1.2 Pa3zpabarsiBaet PHOOP A e popman
H YMeTh: IPUMEHSTH ONITUYECKUE U ONITUKO-3JICKTPOHHBIE
TEXHUYECKUEC TPCOOBAHUS U
KOHCTPYUPOBAHUIO IpUOOPHI IS TOTydeHHs HHPOPMAUU
3a/1aHusl, IPOCKTUPYET U
OIITOTEXHUKH,
KOHCTPYHPYET ONITHYECKUE H
OITHYECKHX U
OIITHKO ONTHUKO-3JIEKTPOHHBIE BrnasieTh: HaBBIKAMH KCIUTYyaTaI[MH THIIOBBIX OINTHYCCKUX
SEKTDOHHALX IpUOOPHI, KOMIUIEKCH U FIX CHCTEM, IPUOOPOB, ONTHYCCKUX JATYUKOB KOHTPOJIS U
P COCTaBHBIE YaCTH JUArHOCTHKHU
puOOpOB U
KOMIIJIEKCOB

TIK-3 Cnocoben

[1K-3.1 Pa3zpabarsiBaeT
TEXHOJIOTUYECKYIO U
HOPMAaTHBHYIO JOKYMEHTAIIHIO

3HaTh: TEXHOJIOTHUECKUE TpC6OBaHI/I§I IS IPOBEACHUSA
ONITHYICCKOI'0 KOHTPOJIA B KOHKPCTHBIX YCIIOBUAX
OKCIUTyaTallnuu

pa3pabaTbIBaTh ; = "
TeXHONOMHIECKYIO 10 HEPa3pyIIAIOMIEMY YMeTh: HOPMATUBHOW JOKYMEHTAIIUEH, CYIIECTBYIOIIMMHU
Y KOHTPOJIFO KOHTPOJIUPYEMOT'0 TEXHOJIOTHSIMH TPOBEICHHUSI ONTHYCCKOI'O KOHTPOJIS
U HOPMAaTHBHYIO _
o0OBeKTa Bnasets: MeToIaM¥ IPOBEACHHUS ONTHICCKOTO KOHTPOJIS
JIOKYMCHTAITHIO,
BHEIPATH 3HaTh: HHHOBAIIMOHHEIC Pa3paOO0TKH U CPEACTBAa MEXaHU3AIHN
P 1 aBTOMATH3aIHH B 00JACTH ONTHYECKOTO KOHTPOJIS
MHHOBAILIMOHHBIC I1K-3.2 Buenpsier
YMeTh: MPUMEHSITh HHHOBAI[MOHHBIC Pa3pabOTKU M CPEICTBA
pa3paboTku B HMHHOBAI[MOHHBIE pa3paboTKy,
MEXaHU3aIH U aBTOMATU3AIUH JUIS PEIICHUS
obnactu CpencTBa MEXaHU3AIMH U
po¢eCCHOHATBHBIX 3a7ad
HEpa3pyLIAOIIEro | aBTOMAaTU3aLUN
BrnasieTh: HaBbIKAMH IPUMCHECHHUST HHHOBAIIMOHHBIX
KOHTPOJIS HEepa3pyIIAoIIero KOHTPOJISA
Pa3paboToK U CPEACTB MEXaHHM3AINK ¥ aBTOMATH3AINN JIJIs
perieHust poeCCHOHATBHBIX 3a1a4
4 CTPYKTYPA U COAEPKXAHUE JUCIHUIIJINHBI
Ounas popma *Kon
Yacsbl HHIMKATOpPa
KOH HaumeHoBaHue pa3aeioB, TeM U BU10B paﬁor CemecT OCTHKEHHST
P e Ip Jla6 CP n
KOMIIETEHIUH
1.0 | Pazgen 1. PeajbHbIe ONTHYECKUE CUCTEMBI, TEOPUS
ONTHYECKUX W300paKeHNii ONTHKO-3JIeKTPOHHBIX
npudopoB.
1.1 I1K-1.2
Tema 1. geanbHble ONTHYECKHE CUCTEMBI. 6 3 2/2 6 I1K-3.1
I1K-3.2
1.2 [1K-1.2
Tema 2. Teopust ONTHUECKUX H300PAIKCHH. 6 3 2/2 6 IK-3.1
I1K-3.2
1.3 Tema 3. MeTonapl MOJIYY4EHUS M aHAJIM3a ONTHYECKUX IK-1.2
n300 a>;<eH1/H‘/'I g " 6 3 212 6 ITK-3.1
p ' I1K-3.2
14 Tema 4.TpebGoBanus, IpeabIBISIEMBIE K pealbHBIM IK-1.2
onmqec;cn?/{ CI/ICTeMa;V[ e b 6 3 11 6 IK-3.1
) [1K-3.2
15 Jlaboparopuas paborta 1. «OmnpeaeneHue MmoxaszaTess IIK-1.2
paropHasi p - «onpen 6 44 | 3 IK-3.1
MIPEIOMIICHHUS ONTHYCCKH MTPO3PAYHBIX CPEI» 1K-3.2
2.0 | Pa3men 2. Buabl ¥ MoJeJH HCTOYHMKOB W3JIyYeHMSI,
NPUHIUN JeHCTBUS ONTHYECKOr0 BOJOKHA, THIbI
CBETOBO/I0B.
2.1 [1K-1.2
Tema 5. TUIIBI CBETOBOJIOB. 6 3 1/1 6 I1K-3.1
I1K-3.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVIMHBI

QOuHnas ¢opma *Koa

Kon HaunmeHoBaHue pa3jesioB, TeM U BHI0B padoT Cemecrp Hacet ;:g:“];“:::ﬂ:

Jlex Hp JIa6 crp KOMIIETCHIIMH

2.2 IK-1.2
Tema 6. ®usnuveckue TNPHUHIUNBI  BOJOKOHHBIX 6 3 11 6 K-3.1
CBETOBOJIOB. HK-3.2

2.3 IK-1.2
Tema 7. KOHCTpYKIIUH U TUITBI ONITUYECKUX BOJIOKOH. 6 3 11 6 IK-3.1

I1K-3.2

24 . IK-1.2
Tema 8. BonokHa i ONTUYECKUX YCWIMTENEH U 6 3 11 6 MK-3.1
JIa3epOB. HK-3l2

25 JlabopaTtopnass pabora 2. «MccmenoBaHHE CBOWCTB 6 4/4 3 gﬁ:;i
BOJTHOBOJIOBY HK-3l2

3.0 | Paznen 3. BoJgHoBogHOEe pacmpocTpaHeHHe TMOJS
ONTHKO-YIEKTPOHHBIX MPHOOPOB.

3.1 | Tema 9. MeTox BOJTHOBOJHOT'O PACIIPOCTPAHCHHUS CBETA. IK-1.2
OcHOBHBIE  (pU3MYECKHE MNPUHLIUIBI  BOJHOBOJHOM 6 3 2/2 5 IK-3.1
(hOTOHHUKH. I1K-3.2

3.2 IK-1.2
Tema 10. OcHoBHBIE 3aKOHOMEPHOCTH 6 3 22 6 K31
pacnpocTpaHeHus BOJH B BOTHOBOJIAX HK-3.2

3.3 IK-1.2
Tema 11. Tunsl BOJTHOBOIOB U X IIPUMCHEHUE 6 4 2/2 5 TIK-3.1

I1K-3.2

34 JlabopaTopHnas pabdota 3. «MoaenrpoBaHHE ONITHIECKUX 6 4/4 3 gﬁ:;i
BOJIHOBOJIOB B CBU JIMAIIa30HE» HK-3l2

35 JlaGopatopnast pabora 4. «Pacuer mapameTpoB MO 6 5/5 3 EE:;%
IUTOCKUX ONITHYECKUX BOTHOBOIOB) HK-3.2
®dopMma IpOMEKYTOUHOM aTTeCTallUU — 3a4eT 6
Uroro yacos (0e3 yu€Ta 4acoB Ha MPOMEIKYTOUHYIO 34 | 17117 | 17117 | 76
aTTeCTalINIO)

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsl IPOBEJEHUS

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEXKXYTOYHOM
ATTECTAIIMU OBYYAIOIIIUXCHA ITO JUCIIUITJIMHE

(DOHI[ OLICHOYHBIX CPEACTB JJId MPOBECACHUA TCKYIICTO KOHTPOJIA YCIIEBAEMOCTH 1 HpOMe)KyTO‘-IHOf/’I aTTecTalnn
o AucumIuiHe oopMIiIeH B Bue npuiioxkeHust Ne 1 k paboueit mporpamMme AUCHMIUIMHBI M Pa3MELICH B AJIEKTPOHHON
HH(POPMAIHMOHHO-00Pa30BaTEIILHON Cpejie Y HUBEPCUTETA, JOCTYITHON 00yYaroneMycCsl Yepe3 ero JUUHbINA KaOuHEeT

6 YAUEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECNEYEHUE
TV CHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHOoBHas JIUTEpaTypa

Kon-Bo 3k3.
Bubmmorpadudeckoe onucanue B Oubnmoreke/
OHJIAWH
[TymkoBa, /1. b. CrienimanbpHBIC BOJIOKOHHBIC CBETOBOJIBI : yueOHOe mocooue / 1. b.
6111 IlymxoBa, A. E. JIesuenko. Ilepms : ITHUITY, 2011. - 178c. - Tekcrt: Omnnaiin
e anexTpoHHbIA. - URL: https://e.lanbook.com/book/160754 (nata obparueHus:
19.04.2023)
Sxymenko, K. B. Enunoe nHpopManmoHHOE MTPOCTPAHCTBO B YCIOBHAX
MEXK]TyHapOJHON pernOHAIbHON 3KOHOMHUECKOW UHTETpallii: TEOPHs U ME
6.1.1.2 TOJOJIOTHS MexaHn3Ma (popmupoBanus : yuyeOHoe rmocobue / K. B. SIkymenko. Omnnaitn
Mumnck : BI'Y, 2018. - 219c. - Tekct: anexrpoHHbIH. - URL:
https://e.lanbook.com/book/180540 (naTa oOpawmenus: 19.04.2023)
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Bubnmorpadudeckoe onmcanmne ‘ Kon-Bo k3.




B OuoOmmorexe/
OHJIAMH

Amngnpeesa, E. 1. BoiokoHHO-ONTHYECKHE U3MEPUTEIBHBIE CUCTEMBI ISt
WCCIIeIOBaHMS cpel U TporieccoB : yaeoHoe mocobue / E. V. Anapeesa, b. K.

6.1.2.1 Huxutug, E. B. TlomsikoBa, A. H. Ceprees. Cankr-IletepOypr : CIIOI'YT um. MLA. Omnnaitn
Bonu-bpyesnua, 2022. - 72¢. - Tekcr: anexTponHbIi. - URL:
https://e.lanbook.com/book/279374 (nara obpammenus: 19.04.2023)
3aka3HoB, H. I1. Teopus ontudeckux cucteM : yueo. mocodue - Uzn. 4-e, crep. / H. .
6.1.2.2 Omnnaitn

I1. 3akaznos, C. U. Kuprommsn, B. 1. Ky3uues. CII0. : Jlanp, 2008. - 447c.

6.1.3 YueOHO-MeTOoAUYeCKHE Pa3PA0OTKU (B T. Y. 1JI5l CAMOCTOSITEIbLHOH PadoThl 00y4aIOUIUXCS)

Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
Ilepensirun B.H. Metoauueckue yka3zaHusi 0 U3YYEHUIO TUCLUIUIMHBI
Bb1.B.JIB.13.02 OnroTexHuKa 1Mo HampasieHuio moarotoBku 12.03.01
6.13.1 [Mpubdopoctpoenue, npoduis [IpudOps! 1 METOIBI KOHTPOJIS KauecTBa U Omaiin
R muarHoctuky / B.H. Tlepensirun; UpI'YIIC. — Upkytck: UpI'VIIC, 2023. - 13 ¢ -
Texcr: anexkrponHsIit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_3618 1400 2022 1 signed.pdf
6.2 Pecypchl HHPOPMAIIOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»
6.2.1 ‘ DnexTpoHHO-O0ubMoTeuHas cucreMa «M3garenscTBo JlaHby, https://e.lanbook.com/
6.3 IlporpammHoe o0ecneyenne 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieyeHue
6311 Microsoft Windows Professional 10, rocymapctBeHHblli KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.12 g/iicrosoft Office Russian 2010, rocyaapctBennsiid kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 F_oxitReade_r, cBOOOIHO pacrpocTpansieMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
o viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHseMOe MpPOTpaMMHOE — obOecreueHue
6.3.1.4 . .
https://get.adobe.com/ru/reader/enterprise/
Sunekc. bpaysep. IlpuknagHoe mnporpamMmHoe ofOecrieueHne ooOmiero HasHaueHus, OducHble
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7 OIUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,

HEOBXOJIUMOM JIJIs1 OCYHECTBJEHUSA YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsleBckoro, . 15;
kopmyc JI UpI'VIIC waxoautes — no aapecy 1. UpkyTck, yi. JlepmonTosa, 1.80

VYuebnas aymurtopus ['-110 ams mpoBeneHNs TEKINOHHBIX U MPAKTUHIECKHUX 3aHATHH, Ta00paToOpHBIX padoT,
TPYIIOBBIX U HHAWBUIyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO IIPOSKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTrecTanunu. OCHOBHOE 000pY/IOBaHHE:
CIeUaIN3NpOBaHHas MeOelb, MyJIbTUMEIHAIPOEKTOP (IIEPEHOCHOIT), SKpaH (IEpEeHOCHOM ), KOMIIBIOTED.
JLiist mpoBeieHNnst 3aHATHI UMEIOTCsl yueOHO-HarIIsIAHbIE T0co0us (pe3eHTallH, TUIAKATHI).

Jlabopatopust «[IpuOGops! 1 METOIBI KOHTPOIIA KadecTBa 1 AuarHocTukm» [-110(1) mist mpoBepeHUs
NPaKTHYECKNX 3aHATHH, 1Ja0OpaTOpHBIX paboT, IPYNIOBBIX U HHANBUIYaIbHBIX KOHCYJIbTAINH, KypCOBOTO
MPOEKTHPOBAHHMS (BBITOJHEHUS] KYPCOBBIX Pa0OT), TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOUHOH aTTeCTalnm.
OcHOBHOE 000py/I0BaHKE: CIIEIMAIN3UPOBAaHHAsI MeOEIIb, MYJIbTHMEINATIPOEKTOP (IIEPEHOCHOMN), IKpaH
(mepeHocHOIT), KommbIoTep. JlJ1st pOBEAEHUS 3aHATHH UMEIOTCS yueOHO-HarIsAHbIE TT0coOus (Tpe3eHTalny,
T1aKaThl). BUAe0dHI0cKoM jProbe MX; teneBuzop JKK Samsung 40"; yriomep; yHHBEpCaIbHBIN MA0JI0H
capiuka YIIIC-3, ¢ kannbposkoii; nansHomep PREXISO; nansHomep nazepubiii Dimetix DLS-C15;
KOMIUIEKT [ BU3yalbHOTO M m3MepuTeabHoro koHTpoiisi BUK DKCIIEPT; TaxomeTp ¢ 1a3epHBIM
ykazatenem ATT-6000; reruroBuzop IRI 4010.

ITomemenus A caMOCTOATEIBHOM PabOTHI 00YUYAIOIINXCST OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
MOJIKITFOUYEHHON K MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOK ceTn « HTepHET», M 00ecTieueHbl JOCTYIIOM B
3IEKTPOHHYI0 HH(OpMAMOHHO-00pa3oBatenbHyo cpeay Upl YIIC. [Tomemenus st caMoCTOSTENbHO I
paboThI 00YJAIOIIUXCSI:




— YHTaJbHBIE 3QJIBI;
— y4eOHbIe 3aIbl BEIUUCIUTENbHON Texauku A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;
— IIOMEIIEHHMS /UL XpaHEHHsI 1 NPo(UIIaKTHYECKOro 00CIyKUBaHHs yueOHOro obopynoBanus — A-521

8§ METOANYECKHE YKA3AHUSA JJISA OBYYAIOIUXCA

110 OCBOEHHMIO JTUCIIMITJIMHbI

Bun yue6HOM
NESITEILHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexius

Jlekumst (ot matmHCKOrO «lection» — dYTeHHWE) — BHI ayJUTOPHBIX YYEOHBIX 3aHSITHH.
Jlexmus: 3akanbplBaeT OCHOBBI HAYYHBIX 3HAHUI B CHCTEMAaTU3UPOBAHHOI, IOC/IEIOBAaTEIbHOMN,
00001eHHON (opMe; pacKphIBa€T COCTOSHHE W IEPCIEeKTUBBI Pa3BUTUSI COOTBETCTBYOLICH
00acTi HayKW M TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdYaroIIMXCsl Ha HauboJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [MO3HABATEIbHYIO aKTUBHOCTH 00YYaIOIINXCSI.

Bo Bpems NeKIMOHHBIX 3aHATHH OOYYAIONIMICSA IOKCH YMETh CKOHIIEHTPHUPOBATH
BHUMaHHE Ha HM3Y4acMbIX IPOOJIEMax W BKIIOYWTH B pabOTy BCe BUABI MAMSTH: CIIOBECHYIO,
00pa3HyI0 ¥ MOTOPHO-ABHUTraTeNbHYyI0. {11 3TOr0 BeCh MaTepHal, H3JaracéMblil IPEMoiaBaTeNeM,
oOydJarormeMycsi HEOOXOAMMO KOHCHEKTHpOBaTh. Ha MONAX KOHCIEKTa CcIexyeT IOMedaTh
BONPOCHI, BBIACICHHBIE OOYdYaIOIMMCS U KOHCYIbTALMM C TIpEerojaBareieM. BBIBOIHL,
MOJTyYeHHBIE B BUAE (POPMYI, PEKOMEHIYETCS B KOHCIIEKTE TTOAIEPKUBATH NN OOBOIUTH PaMKOH,
4yToOBl JIy4lle 3alOMHHANNCH. [lOJIE3HO COCTAaBUTh KpaTKWil CIPAaBOYHMK, COJIEPIKaIlUi
OIIpe/ieTICHUs] BaKHEUIINX MOHATHH Jekuuu. K KakIoMy 3aHATHIO CiieayeT pa3o0pars Marepual
npeablayied sekuuu. Y3ydas martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLHH, cieayer
MEPEXOJUTH K CIETYIOIIEMY BOIIPOCY TOJIBKO B TOM CIy4ae, KOIrJja XOpOIIo YCBOEH MpeabL Ay
BoIpocC. P}I[[ BONPOCOB JUCHUIIIIMHBI MOXKET OBITh BEIHECEH HA CAMOCTOSATENHHOE HU3y4YCHUC. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BBIOJHEHUS. B KOHCIIEKTe JIeKIui HEOOXOJMMO OCTaBUTh MECTO
JUISL OCBEILCHUS YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIA
BBI3BIBAET TPYAHOCTH, TOMETUTH U MOMBITAThCS HANTH OTBET B peKOMEHAyeMoH nuteparype. Eciu
CaMOCTOSTENLHO HE yaaeTcst pa3o0paThes B MaTepuaie, To Heo0XoanMo c(hopMyITHpOBaTh BOIIPOC
U 33/1aTh NIPEMNOAABATENIO HA KOHCYIBTALMH, HA MPAKTUYECKOM 3aHATUU

IIpakTnueckoe
3aHATHC

[IpakTHyeckoe 3aHsATHE — BUJ ayJJUTOPHBIX Y4eOHBIX 3aHSITHIL, LieieHanpaBieHHas hopma
OpraHM3aliy y4eOHOTO mpolecca, MPU peaan3alid KOTOPOoH o0ydarommecs Mo 3aaHUI0 U MOJ
PYKOBOJACTBOM IMIPEIOAABATENS BBIIOJIHAIOT TPaKTHYecKHe 3amaHus. [IpakTudeckne 3amaHus
HanpasJCHbl Ha YIIIyOleHHEe HAYYHO-TCOPETHYECKHMX 3HAHWH W OBIAJICHWE OINpPEIEICHHBIMU
METO/aMH paboThl, B IIPOIECCEe KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI W HABBIKU BBIIIOJIHEHUS TEX
WIN WHBIX y4eOHBIX AeHCTBHMI B maHHOW cdepe Hayku. [IpakThdeckue 3aHATHSA pPa3BUBAIOT
Hay4YHOE MBINUICHUE M DPEeYb, MO3BOJIIOT MPOBEPHUTH 3HAHMS OOYYarOLIMXCS, BHICTYNAIOT Kak
CpEeICTBa ONEepaTHBHOIN 0OpaTHOM CBSA3M; LETh MPAKTUUECKUX 3aHATUH — YIIIyOIsSTh, PaCIIUPATH,
JICTATU3UPOBaTh 3HAHMS, ITOJIydeHHBIE Ha JIEKIMH, B 000OIIEeHHOW (opMe M COJelCTBOBATH
BBIPAOOTKE HABBIKOB MPOGECCHOHATBHOM AeSTETFHOCTH.

Ha mnpakTHueckux 3aHATHSIX TOAPOOHO PAacCMATPHBAIOTCS OCHOBHBIE  BOTIPOCHI
JTUCHUIUINHBL, pa30uparoTCcsl OCHOBHBIE THITHI 33/1a4. K Kax10My NIpakTHYeCKOMY 3aHATHIO CIEAYyeT
3apaHee CaMOCTOSTENILHO BBITIOJIHUTH JOMAIIHEE 3aJaHnue W BBIYYUTDH JIEKIIMOHHBIH MaTepHas K
crnenyromei reme. CucreMaTnieckoe BHIMOJIHEHHE JOMAITHNX 3aJlaHAi 00s3aTeNIbHO U SIBIISETCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIONIMM YCIEHIIHOMY YCBOCHHIO TUCIUILIMHBI

JlabopaTopnas
pabota

OCHOBHOM I1ETBI0 TAOOPATOPHBIX pa0OT ABIISETCS TEOPETUIECKOE 000CHOBAHUE, HATJISTHOE
U/WIA SKCIICPUMEHTAIBHOE TOATBEPIKICHUE W/WIM MPOBEPKA CYIIECTBCHHBIX TEOPETUUCCKHUX
MTOJIOXKCHUN (3aKOHOB, 3aKOHOMEPHOCTEH) aHalW3 CYIISCTBYIONIMX METOIWK M METOJOB HUX
peamm3anu W T.0. OHH 3aHAMAOT NPEUMYIIECTBEHHOE MECTO IPH W3YUCHHWH IUCIUILINH
00s13aTeIHON YaCTH U 9acTH, (popMupyeMoii yaacTHUKaMH 00pa30BaTebHBIX OTHOIIEHNH biioka
1.

Hcxons u3 nienu, coaepkanrieM ITabopaTOPHBIX padOT MOTYT OBITh:

- OKCIIEpUMEHTANIbHAS TIPOBEpKa POPMYII, METOTUK pacyderTa;

- IPOBEICHIE HATYPHBIX U3MEPEHHI CBONCTB, pa00YMX apaMETPOB, PESKUMOB PabOTHI MPH
TIOMOIIY JTA00OPATOPHOTO 000PYAOBAHUS W/UJIH CTEHJIOB U MaKETOB;

- O3HaKOMJICHHE, aHAIN3 U TEOPETUUECKHUE BBIKIAKH 110 YCTPOHUCTBY, IPHHIIUAITY IEHCTBUS
1 cioco6aM 00CITy>)KHBaHHS alllIapaToB, JeTalieil MallTiH, MEXaHU3MOB, TIPOIIECCOB, MPOTEKAIOIINX
B HUX MIPHU 3TOM | T.J.;

- HarjsAHas rpaduueckas MHTEPIPETAnus YepTeked, CXeM, 0ObEMHBIX MOBEPXHOCTEH U
T.J1., BOCHPOHU3BOJUMBIX C IIOMOIIBIO CICIIHATH3UPOBAHHOTO IPOrPAMMHOT0 00CCIICYCHUS;

- UMHUTALIMOHHOE MOJEJIMPOBAHUE IPOLIECCOB, MPOTEKAIOUIMX B CJIOXKHBIX XUMHUYECKHX,
(U3NIECKUX, MEXaHMUYCCKHUX, JICKTPUUECKUX U IP. 00BEKTAX;

- HaBIOHOE TWpPEACTaBICHHE O paboTe IMepcoHala KOHKPETHON OpraHu3alyd WA
noapaszaenenus OAO «PXI» nmocpeacTBOM MOAENUPOBAaHUS INTATHBIX U BHEIUTATHBIX CUTYyal[i
B BUPTYaJIbHBIX CHeNHANH3UPOBaHHBIX APM (aBTOMaTH3MpPOBAHHBIX pabOUMX MeECT);




- YCTaHOBJIEHHE W IOITBEPXKICHHE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHUS IPOBEICHHOTO
9KCIIEPUMEHTA U PACCUUTAHHBIX 3HAYCHUH) U T.JL.;

- O3HAKOMJIEHHE C METOJHMKaMH MPOBEICHUS AKCIICPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEH/I-MaKEeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, MX KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEPHUCTHK;

- aHaJIM3 pa3yINYHBIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE TPOU3BOJCTBEHHBIX U HHBIX
MPOLIECCOB;

- pacyeT MapaMeTpoB Pa3IMYHBIX SBJICHHI M HPOLECCOB, CMOACIUPOBATH KOTOPHIE HE
BO3MOXKHO B PEAILHBIX YCJIOBUSX (HallpHMep, Ype3BbIYaiiHbIe CUTYAIUH U TIp.);

- HaOJIFOICHNUE Pa3BUTHS SBJICHHUH, IPOLIECCOB U JIP.

JomyckaeTcst MHOE coJepiKaHue JTa0OpPaTOPHBIX paboT, eciau 3To OymeT CIocOoOCTBOBATH
peanu3anyy Hesel 1 3a1ad JUCLHIUTHHB 1 (OPMHUPOBAHHIO COOTBETCTBYIOIINX KOMIICTCHIIMH.

[To xapakTepy BBIIOJIHAEMBIX Ja00PaTOPHBIX PAOOT BO3MOXKHBI:

- O3HaKOMHUTEJbHbIE palbOTBHl, HCIONB3yeMble U1  3aKpeIUIeHUs  W3y4eHHOI'o
TEOPETHYECKOTO MaTepUalIbl;

- aHAJIMTHYECKUe paboThI, UCTIONb3YeMbIE JUIsl MOJy4YeHHs HOBOIM MH(pOpPMaIUy Ha OCHOBE
(hopMann30BaHHBIX METO/IOB,;

- TBOpYECKHE pabOThl, ODHEHTHPOBAHHBIE HA CAMOCTOSITEIBHBIN BEIOOD MOIX0/I0B PEIICHHS
3aj1ad.

[Ipexne, WeM NPUCTYNHTH K JTa0OPATOPHBIM 3aHATHAM, OOYJaroIIUMCS HEO0OXOAUMO
MTOBTOPUTH TEOPETHUECKUI MaTepuai 1mo TeMe padotel. Kaxxmas mabopartopHas paboTa ocHaIeHa
METOJMYCCKHMH YKa3aHUsIMH, pa3paboTaHHBIMU NPENOIABATEISIMHE, BEAYIIUMH TUCIHHUIUIHHY

CaMocTosTeNnbHas
pabota

OOyuenne mno  gucuuminmHe — «ONTOTEXHUKA» — MpedycMaTpUBaeT  aKTHBHYIO
CaMOCTOATENbHYIO paboTy oOywatomerocs. B pasgene 4 pabodel mporpamMmbl, KOTOPBIH
Has3bIBaeTcsl «CTPYKTypa W COAEp’KaHWE IUCHMIUIMHBD), BCE Yachl CaMOCTOSATEIBHOHW paboThI
pacmicaHbl IO TeMaM W BONpocaM, a TaKXKe yKazaHa HeoOxoxmmas ydeOHas JuTeparypa:
oOydJaromuiics n3ydaeT y4eOHbIH Marepuall, pa3dupaeT MpuMepsl M pemaeT pa3HOypOBHEBBIC
3a7a4d B paMKax BBIMOJHEHMS KaK OOIIMX MOMAIIHUX 33JaHUH, TaK W WHIUBHIYaJIbHBIX
nomamHux 3amaanit (MA3) u apyrux BHAOB paboOT, MPEIyCMOTPEHHBIX pabodeld MmporpamMMoit
JUCUMIUIMHBL. [Ipy BBIMONHEHNWW JOMAIIHUX 3aJaHuil oOyuaromeMmycs cielayeT oOpaTUThCS K
3aJia4aM, pEIICHHBIM Ha MPEbIYLINX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM TOMAIIHUM padoTam,
a TaKXke K IpuMepam, PUBOAUMBIM JIEKTOpoM. Eciu 3Toro 6yaeT HeA0CTaTOYHO /Il BBIOIHEHUS
BCei paboThl MOXHO JIOMIOJIHUTEILHO BOCIIONIB30BAThCSl YISOHBIMU OCOOHSIMH, IPUBEICHHBIMH B
pasmene 6.1 «YueOHast nureparypa». Eciu, HecMOTps Ha M3ydYeHHBIH Marepual, 3afaHue
BBIIIOJTHATh HE YAACTCS, TO B 00A3aTEIHHOM IIOPSAKE HEOOXOAMMO IOCETHUTH KOHCYJBTALHIO
MIPENoAaBaTENsl, BEAYIIEro MPAKTHUECKHUE 3aHATHSL, ¥/WIM KOHCYJIBTALHUIO JIEKTOpA.

JomamHue 3ajaHds, HWHIUBHAyaJlbHbIC [OMAallHWE 3aJaHus M JApyrue palboTsl,
IIPeAyCMOTPEHHbIE padoveii IporpaMMON AUCIMIUINHBI TOJDKHBI OBITH BBITTOHEHBI 00YJaloIuMes
B YCTAQHOBJICHHBIEC TPEIOJABATENIEM CPOKH B COOTBETCTBHM C TPEOOBAaHMAMH K O(GOPMIICHHIO
TEKCTOBOH M rpaduuecKoii JoKyMeHTaluu, chopMyaupoBaHHbIM B [lonoxenun «TpeboBaHus K
0(OPMIICHHIO TEKCTOBOM U rpadudyeckoii fokymeHTanuid. HOpMOKOHTPOIIB

Kommteke yueOHO-MeTOUYIECKNX MaTepHalioB 110 BCeM BHaM y4eOHOH AeATeNbHOCTH, IPeLyCMOTPEHHBIM paboueid
MIPOTpaMMO¥ TUCIMIUIHHEI (MOIYJIS), pa3MeIleH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTenbHOi cpeae Upl VIIC,
JIOCTYIHOH 00y4aromemMycs 4epe3 ero JINYHbIN KaOHMHEeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

®OHA OHEHOYHBIX CPEJACTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadecTBa OCBOEHHUS  0O0ydaroIMMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHWBaHUs KayecTBa OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMbl U YpPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y 00yJatOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATEILHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/OB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/JT OLICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOUEBBIX MPUHLMUIIOB OLICHUBAHMUS:
BaJIMTHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTh, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS 0O0pa30BaTEIbHON MpPOrpaMMbl; JaeT OOIlee MPEeICTaBICHUEe O BHUJIC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIIETEHIIMWA; TO3BOJISIET  pellaTh TUIOBBIE 3aJaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIHI; MpeArnoaaraeT TOTOBHOCTh PeliaTh IPAKTHUECKUE 3a/1a4H MOBBIIIEHHOW CIIOKHOCTH,
HETHUIIOBBIE 33J[a4d, MPHUHUMATH NMPO(PECCHOHAIBLHBIC M YIPABICHUYECKUE PEIICHUS B YCIIOBUIX
HENOJHOW  OMpEeAENeHHOCTH, TMPU  HEIOCTATOYHOM JOKYMEHTaJIbHOM, HOPMAaTHBHOM U
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJILHO-OLEHOYHBIX MEPONIPUATHIM.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Jucrumiria «ONTOTEXHUKA» Yy9acTBYeT B POPMUPOBAHUY KOMITETCHIIUH:

[1K-1. CnocoGeH K MpOEKTUPOBAHUIO U KOHCTPYMPOBAHUIO ONTOTEXHUKH, ONTHYECKUX U
OIITHKO-3JIEKTPOHHBIX MPHOOPOB M KOMILIEKCOB
[TK-3. CnocobeH pa3pabaThiBaTh TEXHOJOTHYECKYI0O M HOPMATHUBHYIO JOKYMEHTAIIHIO,
BHEJIPATH MHHOBAIIOHHBIE Pa3pa0OTKH B 00JIaCTH Hepa3pyLIalonIero KOHTPOJIS

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouyHasi gopma o0y4eHust

HaumenoBanue Kon
HanmeHoBaHME OLIEHOYHOTO
KOHTPOJIbHO- MHIUKaTOpa
Ne OOBEKT KOHTPOIIS cpencraa (popma
OLIEHOYHOTO JIOCTHKEHUS *
MIPOBEACHUI™*)
MEpOIPHUSITHS KOMITETEHINN
6 cemecTp
1.0 Paznen 1. PeanbHble onTHYecKHe CHCTEMBI, TEOPHSI ONTHYECKHX M300paKeHHil ONTHKO-3JIEKTPOHHBIX
' npuéopoB
TectupoBanue
(KOMITBIOTEpHBIE
Tema 1. VineanbHble onTHYECKHE IR-1.2 TEXHOIIOTHH)
11 Tekymuit KOHTPOIb A [K-3.1 B pamkax TTIT**:
CHCTEMBI.
IK-3.2 TectupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
TectupoBanue
(KOMITBIOTEpHBIE
Tema 2. Teopus onTHUECKUX IR-1.2 TEXHOIIOTHH)
1.2 Tekymuit KOHTPOIb : P! [K-3.1 B pamkax TTIT**:
M300paKeHMIIH.
[K-3.2 TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
TectupoBanue
(KOMITBIOTEpHBIE
Tewma 3. MeToab! ToTy4YeHHs U TIK-1.2 TEXHOJIOTHH)
1.3 Texymwii KOHTPOJIb | aHAIH3a ONTHYECKUX [K-3.1 B pamxax TTIT**:
M300pasKeHMI. [K-3.2 TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
TecTupoBaHue
(KOMIIBIOTEpHBIE
Tema 4.TpeboBanus, [K-1.2 TEXHOJIOTHH)
14 Texymmuif KOHTPOJIb | MPEIbIBIIEMBIC K pealbHBIM [K-3.1 B pamxax TTIT**:
ONTUYECKUM CHUCTEMAM. [K-3.2 TecTupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
JlabopaTophas paboTa 1.
«On I;,HG:JII;HI/ICI:I)'IOKaSaTeHH IK-1.2 B pamxax ITIT**:
15 Texymmmif KOHTPOJIb P [K-3.1 JlaboparopHas paboTa
TIPEIOMIICHUSI ONITHYECKH
IK-3.2 (TTHCBEMEHHO/YCTHO)
TIPO3PAYHBIX Cpem»
20 Paznen 2. Buasl 1 Moge I HCTOYHNKOB M3JIy4eHHs], MPUHIHUI AeiiCTBHSI ONTHYECKOr0 BOJOKHA, THIbI
' CBETOBO/I0B
TecTupoBaHue
(KOMITBIOTEpHBIE
IK-1.2 TEXHOJIOTHH)
21 Texymuit koHTpons | Tema 5. Tumsl cBeTOBOAOB. [K-3.1 B pamkax ITIT**:
IK-3.2 TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
IK-1.2 TecTupoBaHue
. Tema 6. @u3HUECKUE MTPUHITUITHI
2.2 Texkymuii KOHTPONIb [K-3.1 (KOMIIBIOTEpHBIE
BOJIOKOHHBIX CBETOBO/IOB.
I1K-3.2 TEXHOJIOTHH)




B pamkax TTIT**:
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
TecTupoBaHue
(KOMITBIOTEpHBIE
Tema 7. KoHCTpyKIIUH U TUIIBI IK-1.2 TEXHOIIOrHH)
2.3 Texymuit KOHTPOIb ’ Py [K-3.1 B pamkax TTIT**:
OIITHYECKUX BOJIOKOH.
IK-3.2 TectupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
TectupoBanue
(KOMIIBIOTEpHBIE
Tewma 8. BostokHa 11 ONTHUECKUX IR-1.2 TEXHOIIOTHH)
24 Texymuit KOHTPOIb o [K-3.1 B pamkax TTIT**:
YCUIIUTENIEH U J1a3epoB.
IK-3.2 TectupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
JlabopatopHas paboTa 2. [K-1.2 B pamkax TTIT**:
25 Texymuit kouTposs | «McciaenoBanue cBOWCTB IK-3.1 JlaboparopHas padboTa
BOJIHOBOJIOB I1K-3.2 (IMCBMEHHO/YCTHO)
3.0 Pa3znes 3. BosiHOBOIHO€E pacnipocTpaHeHNe MOJIA ONTHKO-3JIEKTPOHHBIX MPUOOPOB
TecTupoBaHue
Tema 9. MeToa BOJITHOBOJIHOTO (KOMITBIOTepHBIE
pactpocTpaHeHHUS CBETA. [K-1.2 TEXHOJIOTHH)
3.1 Texymmii koHTpob | OcHOBHBEIE (YU3NIECKHE [K-3.1 B pamxax TTIT**:
MIPUHLIUIIBI BOJTHOBOJHOM TIK-3.2 TecTupoBaHue
(OTOHUKH. (KOMITBIOTEpHBIE
TEXHOJIOTHH)
TecTupoBaHue
KOMITBIOTEPHBIE
Tema 10. OcHOBHBIE ( P
SAKOHOMEDHOCTH [K-1.2 TEXHOJIOTHH)
3.2 Tekymuit KOHTPOIb acH OCTpaHCHI/IH BOIH B [K-3.1 B pamkax TTIT**:
pacripoctp [K-3.2 TectupoBanue
BOJTHOBOZAAX
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
TecTupoBaHue
(KOMITBIOTEpHBIE
Tema 11. Tuns! BOJTHOBOJIOB U HX MR-1.2 TEXHOIIOTHH)
3.3 Texymmmii KOHTPOJIb : A [K-3.1 B pamkax TTIT**:
NpUMEHEHHUE
IK-3.2 TectupoBaHue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Jlaboparopnas pabota 3. IK-1.2 B pamkax TTIT**:
3.4 Texymmii KOHTpob | «MoOAETHPOBaHNE ONTHIECKUX [K-3.1 JlaGopatopHas paboTa
BOJIHOBOJIOB B CBY JTMANa30HE» I1K-3.2 (IMCHEMEHHO/YCTHO)
JlaboparopHas pabota 4. «Pacuer K-1.2 B pamxax TTIT**:
3.5 Texymwif KOHTPOIb | IMapaMeTPOB MOJ INTOCKUX [K-3.1 JlaboparopHas paboTa
ONTUYECKUX BOJTHOBOJIOBY I1K-3.2 (IMCHEMEHHO/YCTHO)
Pasnen 1. PeanbHble onTHuecKue
CHCTEMBI, TEOPHS ONTHIECKUX
n300pakeHUH ONTHKO-
JIEKTPOHHBIX TPHOOPOB
P prbop 3ader (cobeceroBaHUE)
Pasnen 2. Buasr u mogenu
IIpomexyTouHas 3ayer - TeCTUPOBaHUE
HCTOYHHUKOB M3y4EHHS, IIPHHIMIT
aTTeCTaLUs . (KOMITBIOTEpHBIE
JICUCTBHUSI ONTUYECKOTO BOJIOKHA,
TEXHOJIOTHH)
THIIbI CBETOBO/IOB
Pasgen 3. Boanosognoe
pacIpocTpaHeHUe MoJIs ONTHKO-
JIEKTPOHHBIX PHOOPOB

*d)opMa MPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MEPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC

TCXHOJIOTHH.

**1I1 — mpakTHUYecKas MOATOTOBKA




Onuncanue nokaszareJieid 1 KpuTepueB OLEHUBAHUS KOMIIeTEHIIMA.
Onucanue mMKaja OLeHUBAHUS

KoHTponp KkadecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKymUHA KOHTPOIb
yCIIEBAEMOCTH M TMPOMEKYTOUHYIO aTTeCTaluio. TeKylmHil KOHTPOJb YCHEBAEMOCTH U
MPOMEXKYTOUHASI aTTECTAlHsI OOYYArOMIMXCs MPOBOJSATCS B LEISIX YCTAHOBICHHUS COOTBETCTBUS
JOCTHKEHUI  O0y4aromuxcs MO3TalmHbIM TpeOoBaHUSM 00pa3oBaTeNbHOM MporpamMmbl K
pe3ynbraTtam o0y4deHus U POpMHUPOBAHUS KOMIICTCHIIUN.

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHM, HAaBBIKOB OOydwaroumuxcs. 3ajaya TEKYIIEro KOHTPOJS — ONEPATUBHOE U PETYISAPHOE
yIpaBlieHUE YIeOHOU NeATEIIEHOCTHIO 00YJarONIMXCsl HA OCHOBE OOpATHOMU CBSI3H U KOPPEKTUPOBKH.
Pe3ynbTatrhl OLleHMBaHUS YUUTHIBAIOTCS B BUJE CPEIHEH OLIEHKU MPU MPOBEACHUU TPOMEKYTOUHOMN
aTTeCTaIUU.

J111 oLleHMBaHUA Pe3yIbTaTOB O0yUYEHHS UCIIOJIb3YETCs YeThlpexOaribHas Kala: «OTIUIHOY,
«XOpOIII0», «YIOBIETBOPUTEIHHOY», «HEYTOBICTBOPUTEIHLHO» U JBYXOA/UTbHAS MIKAJA: «3aU4TEHOY,
«HE 3a4TEHOY.

[lepedyeHb OLIGHOYHBIX CPEICTB, UCIOJIb3YEMBIX [IJIsi OLICHUBAHUS KOMIIETCHIIMM, a TaKkxke

KpaTKasa XapaKTCpUCTHKA 9TUX CPCACTB IIPHUBCACHLI B Ta6nnue.

Tekylmuii KOHTPOJIb

IIpencraBneHue
HaumenoBanue
No Kpatkas xapakTepucTHKa OLIEHOYHOTO CPECTBA OLIEHOYHOT'O
OLIEHOYHOI'0 CPEJCTBA
cpenctea B ©OC
CucremMa CTaHAAPTU3UPOBAHHBIX 3aJaHUN, MO3BOJIAIOILAS
TectupoBanue aBTOMAaTHU3UPOBATH IPOIIE W3MEpEHUsl YPOBHS 3HAHUU U
p . P POLEAYPY P yp DOH]T TECTOBBIX
1 | (xoMObIOTEpHEIE yMEeHHUH 00ydaromierocs. saxanuii
TEXHOJIOTHH) MoxeT ObITh HCHOJB30BAHO I OLCHKH 3HAHWH, YMCHUH,

HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

2 | JlaboparopHas pabora

CpencTBo, MO3BOJSIONICE OICHUTh YMEHHE OOydJaromerocs
MMMCHMEHHO/YCTHO U3Jaratb CyTb IIOCTAaBICHHOW 3aJadyH,
CaMOCTOSITENIbHO MPUMEHSTh CTaHIAPTHBIE METOMBI PEIleHUs
MIOCTaBJICHHOW 3aJjaud C HCIOJIB30BaHHEM HMerolieics
nabopaTropHoil  0a3bl, NPOBOJUTH aHAJIHM3 IIOJYYCHHOTO
pe3ynbTara paboThI.

MoskeT ObITh UCTMIOJL30BAHO IS OIICHKH YMEHUH, HABBIKOB U
(nnn) ombITa AESITENLHOCTH 00YJarOIIUXCsl

OO6pa3zer 3agaHus
JUTSI BBITTOJTHEHUS
nmabopaTopHO
paboTHI 1
IPUMEPHBIN
nepeveHb
BOTIPOCOB IS €€
3aIIUTHI

ITIpoMexxyTouHas arrectanus

IIpencraBnenue
HanmenoBanue
Ne Kpartkast xapaKTepHUCTHKa OIIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIIEHOYHOTO CpeJiCTBa
cpenctea B @OC
[lepeuenn
CpencTBo, MO3BOJISIONICE OIICHUTH 3HAHUS, YMEHUS, HABBIKOB TEODETHICCKIX
1 (WIN) OTIBITA IEATETHHOCTH 00yYarOIIerocs Mo JUCIUTUIAHE. P
1 | 3ager . . | BOIIPOCOB H
MoeT OBITh HCHOJB30BAHO U1 OLCHKH 3HAHWH, YMEHUH,
MPAKTUIECKUX

HaBBbIKOB U (I/IJ'II/I) OI1bITa ACATCIBPHOCTH 06yqafoumxc;{

3a/laHuH K 3a4eTy

TecT — npomMexxyToUHast
2 | arrectauus B popme
3ayera

CucteMa  aBTOMAaTH3UPOBAaHHOTO  KOHTPOJNS  OCBOCHHS
KOMICTEHINHA (4acTH KOMIICTECHIIMK) OOyJaroImuMcs TIo
JTUCHUTUTAHE (MOIYJIO) C HCIOJIh30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHH.

MoskeT OBITH HCTOJB30BAHO IS OICHKW 3HAHUH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH O0YJIarOIIUXCS

®DoHj TecTOBBIX
3aJJaHuHA

KpHTepHI/I U IIKAJbI OLICHUBAHUA KOMHeTeHHHﬁ B pe3yJjbTaTe U3YUYCHUA TUCHUITIJIUMHBI

NPHU NPOBEJICHUH NPOMEKYTOYHOM aTTecTanuy B (popme 3a4yera. IllkaJia oueHUBaHUA YPOBHHA

OCBOCHHUSA KOMIIeTEeH M

| IIxana oneHUBaHU

| Kpurepun onennBanus |

YpoBeHb




OCBOCHUA
KOMIICTCHIIU

«3BayTCHO»

OOyyaromuiicsi NpaBWIBHO OTBETHJ HA TEOPETHYECKHUE
Bompochl. ITokasan oTanYHBIE 3HAHHSA B paMKax y4eOHOTo
Marepuaia. [IpaBUIEHO BBIIOJHII IPAKTHYSCKUE 3aJaHUS.
[Tokasanx OTIMYHBIE YMEHHMS ¥ BIAICHHS HaBBIKAMH
NPUMEHEHHUS NOJTyYeHHBIX 3HAHUH U yMEHUH IIPU PEILCHUH
3amad B paMKax ydeOHoro marepuana. OTBETHI Ha Bce
JIOTIOJTHUTENBHBIE BOIIPOCHI

Bricokmii

OOy4atontuiicsi ¢ HEOOIBIIMMH HETOYHOCTSIMH OTBETHII HA
TeOpeTHYEeCKHe BOMPOCHL. [lokazan xopolnue 3HAHHS B
pamkax  yueOHoro  marepuana. C  HeOONBIINMH
HETOYHOCTSMH  BBIMIOJIHUJI ~ MPAKTUYCCKUC  3aJaHMS.
IMokazanm xopolime YyMEHHS W BIAQJCHUS HaBBIKAMHU
MPUMEHCHUS MTOJTyYCHHBIX 3HAHUN W YMEHH PH PELICHUU
3ama4 B paMKax ydeOHoro wmarepmaia. OTBeTHa Ha
OOJBITIMHCTBO JOTIOJTHUTEIBHEIX BOIIPOCOB

bazoBbiit

OOy4aronuiicst ¢ CyInecCTBEHHBIMI HETOYHOCTSIMH OTBETHUIT
Ha TEOPETHYECKHE BOIIPOCHI. Ioxasan
YIOBICTBOPUTENbHBIC 3HAHUSI B paMKax yd4eOHOTO
MaTepuana. C CynecTBEHHBIMH HETOYHOCTSIMH BBIITOJHHI
npakThdeckne 3agaHusd. [lokasan yaoBIETBOPUTENLHBIE
YMEHHUS U BJIAJICHUS HABBIKAMM IIPUMEHEHUS IIOJIYyYEHHBIX
3HaHUH ¥ yMEHHH NIPH PElICHUH 3a/1ad B paMKax y4eOHOTo
Marepuana. JoIycTuia MHOTO HETOYHOCTEH IIPU OTBETE HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI

MuHuManLHBII

«HEC 3a4YTCHO»

OO6yuaronuiics Ipu OTBETE HAa TEOPETHUYECKHE BONIPOCH! U
npu BBINIOJIHEHUH MPaKTHYECKUX 3aJaHuit
MIPOJIEMOHCTPUPOBAJI HENOCTATOUYHBIM YPOBEHb 3HAHUU U
YMEHHIl TpH peIleHWH 3amad B paMKax y4eOHOro
Mmarepuana. [Ipy oTBeTaXx Ha JONOJHHTEIBHBIC BOIPOCHI
OBUIO JOMYIICHO MHOYKECTBO HEIPABUIILHBIX OTBETOB

Komnerenuus
He cpopMupoBaHa

Tect — npomexyTouHas arrectanus B popme 3auera

[IIxana onieHUBaHUS

Kpurepuu oneHnuBanus

«3a4YTEHO»
TECTUPOBAHUS

OOyuatonuiicst BepHo oTBeTI Ha 70 % W Ooyiee TECTOBBIX 3allaHUil ITPU MPOXOKACHUH

«HE 3a4YTCHO»

TECTUPOBAHUS

OO6yuaromnuiicss BepHO OTBETHII Ha 69 % M MeHee TEeCTOBBIX 3aJaHHH MPU MPOXOKIACHUH

Kpurepun u mkaJbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN
TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH

Kpurepuu oneHnBaHus

TectupoBanue
IIIxanbl OLIEHUBAHUS
«OTJIIMYHOY
«XOPOIIIOY «3a4YTECHO»

«yZIOBJIETBOPHUTEIHHOY

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

OO6yyatontuiicst BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3amaHUi
IIPU IPOXOKICHUH TECTUPOBAHUS

OO6yuatontuiicst BepHO oTBeTHa Ha 70 — 79 % TecTOBBIX 3alaHUi
IIPU IPOXO0KI€HUH TECTUPOBAHUSL

«HCYIOBJIETBOPUTECIILHOY «HE 3a4TCHO»

OOyuatonuiicss BepHO OTBeTHJ Ha 69 % UM MeHee TeCTOBBIX
3aIaHKI IPY TPOXOKIACHUU TECTHPOBAHUS

JlaGopatopHas paboTa

IIIkajbl olleHHBaHUS

Kpurepun onieHnBanus

KOTJIIMYHO» «3a4yTCHO»

JlaboparopHas paboTa BBIIOJIHEHA B 00O3HAYCHHBINA MpEIoIaBaTelIeM
CpPOK, MIMCBMEHHBIN 0TYET 0€3 3aMeYaHui.

JlaboparopHasi paboTa BBITOTHEHA 00YYAIOIIMMCS B ITOJTHOM 00BEME C
coOioicHreM HeoOXOoIMMO#l mocienoBarebHoCTH. OO0yJaronuiics
paboTan TMONHOCTBIO CAMOCTOSTEIBHO; IOKa3al HEOOXOIAMMEIC IS




MIPOBEJCHUS PaObOTHl TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS U
HaBbIKM. Paborta (oruer) odopmileHa akkypatHO, B HauOoee
ONTUMANBLHON I (PUKCAIMU Pe3yabTaTOB (hopme

JlaboparopHast paboTa BBHIITOTHEHAa B 0003HAYEHHBIN MPETIOIaBaTeIeM
CPOK, ITICHbMEHHBIN OTYET C HEOOIBIINMHU HeJOYETAMH.

JlaboparopHas paboTa BBITIOTHEHA 00YYAIOIINMCS B TIOJTHOM 00BeMe H
CaMOCTOATENBbHO.  J[ONyIIeHBl  OTKIOHEHHS OT  HeoOXOIMMOi
MOCIIEOBATEILHOCTH BBIIIONHEHHS, HE BIMAIONINE HA IPaBUIBHOCTD
KOHEYHOro pe3ynbTaTa. PaboTa IOKa3pIBacT 3HaHHE OOYYaroIIUMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJI3JACHHE YMEHHSIMHU,
HEOOXOAWMBIMH  JUIl  CAMOCTOSTENILHOTO  BBIMOJHEHUS  PabOTHI
JlonyIeHbl HETOYHOCTH U HEOPEKHOCTh B OpOPMIICHUU PE3yIbTaTOB
paboTsl (oT4eTa)

JlabGopaTopHast paboTa BBINOJIHEHA C 3aJIeP)KKOH, TUCBMEHHBIN OTYET C
HEJl0YEeTaMH.

JlabopatopHasi paboTa BBIMOJHIETCS M O0(GOPMIIAETCS O0YJAIOUTIMCS
«yIOBIICTBOPHTEIIHHO IpH HOocTOpoHHeH nmomomy. Ha BbImonmHeHHe padoThl 3aTpayuBacTCs
MHOTr0 BpeMeHH. OO0yJaromuics NOKa3bIBaeT 3HAHHUS TEOPETHYECKOTO
MarepHana, HO WCHBITBIBACT 3aTPyJHEHHE IIPH CaMOCTOSATEIBbHOMN
paboTe ¢ ICTOYHUKAMHU 3HAHUH WM TPHOOpaMu

JlabopatopHass pa0oTa HE BBIIOJNHCHA, IHCHMCHHBIA OTYET He
MpeNICTaBIICH.

Pe3ynbraThl, MoJydeHHbIE OOYYarOLUIMMCS, HE MO3BOJISIIOT ClEIaTh
MpaBUJIbHBIX BBIBOJOB U TMOJHOCTBIO PpacXodsATCd C MOCTaBJICHHOM
«HEYIOBIICTBOPUTEIBHOY» | «HE 3a4Te€HO» | 1enblo. [TokaspiBaeTcs MI0X0e 3HaHME TEOPETHYECKOTro MaTrepuajia H
OTCYTCTBHE HEOOXOAUMBIX YMEHHUH.

JlaGopatopHass paboTa He BBINONHEHa, y Yy4allerocss OTCYTCTBYIOT
HCO6XOZ[I/IMI)Ie IJIA  TIPOBEACHUA paGOTLI TCOPCTUYCCKUE 3HAHUA,
NPaKTHYECKUE YMECHUSI U HABBIKH

«XOPOIIOH

3. TunoBble KOHTPOJIbLHBbIE 3a/]aHHs HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIl€HKM 3HAHMA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble KOHTPOJIbHbIE 32/IaHUA JIJIA IPOBeIeHUsI TECTUPOBAHUS
®oH/T TECTOBBIX 3a/IaHUI MO TUCHUIUIMHE COJACPKUT TECTOBBIC 3a/IaHHs, pacipeiesICHHbIE IO
paszienam U TemMaMm, C yKa3aHHeM MX KOJUYeCTBa U THUIIA.

Crtpykrypa (hoHAa TeCTOBBIX 33AaHUIA MO TUCITUTLINHE

Konunuectso
Mnpuarop TECTOBBIX
JIOCTHKCHUS Tema B cootBercTBuM ¢ PIIJ] Xapakrepuctuka T3 S
KOMIIETEHIIUHA §
tunsl T3
3HaHue 2-OT3
2-3T3
IK-1.2 Verme 2-0T3
IK-3.1 Tema 1. neanbHble ONTUYECKUE CUCTEMBI. 2-3T3
IK-3.2 HaBbIk ¥ (M11) OTIBIT 2-0T3
NeITeNbHOCTH/ 2-3T3
JNeCTBUE
3HaHue 2-0T3
2-3T3
IK-1.2 VMeHIe 2-0T3
IK-3.1 Tema 2. Teopust onTHYECKUX N300pAKEHHH. 2-3T3
IK-3.2 HaBbIk ¥ (MJ1H) OTIBIT 2-0T3
EeATENbHOCTH/ 2-3T3
JeWCTBUE
IIK-1.2 3HaHue 2-0T3
K31 Tema 3. MGT9]1H MOJTYYEHHUS M aHAIN3a ONTHYECKUX 2-3T3
K-3.2 N300paKeHUH. VeHHE 2-0T3
2-3T3




HaBbIk 1 (W11) OTIBIT

2-0T3

nesTenpHocTH/ 2-3T3
neiicTBre
3HaHHe 2-OT3
2-3T3
IK-1.2 Tema 4.TpeboBaHMs, IPEeABABIIEMEIC K PeabHBIM YMmenue 2-0T3
I1K-3.1 ’ ’ 2-3T3
[K-3.2 OTTIHCCIIM CHCTEMAM. HaBbIk 1 (1111) ombIT 2-0T3
esITenbHOCTH/ 2-3T3
neiicTBre
3HaHHe 2-0T3
2-3T3
IIK-1.2 VveHHe 2-0T3
T1IK-3.1 Tema 5. THIIBI CBETOBOIOB. 2-3T3
[K-3.2 HaBbIk 1 (M111) ombIT 2-0T3
IEATENBHOCTH/ 2-3T3
JIeCcTBHE
3HaHHe 2-0T3
2-3T3
IIK-1.2 2-0T3
Ymenue
IK-3.1 Tema 6. Pu3nuecKkue NPUHIUIBI BOJOKOHHBIX CBETOBOIOB. 2-3T3
IK-3.2 HaBbIk 1 (WJTH) OTIBIT 2-0T3
EeATENBHOCTH/ 2-3T3
NeHCTBUE
3HaHHe 1-0T13
1-3T3
IIK-1.2 VMeHme 1-0T3
IK-3.1 Tema 7. KOHCTpYKIIMM U THUITBI ONITUYECKUX BOJIOKOH. 1-3T3
IK-3.2 HaBbIk 1 (WJTH) OTIBIT 1- OT3
JIEATEIBHOCTH/ 1-3T3
nelcTBUE
3HaHHe 1-0T3
1-3T3
IIK-1.2 1-0T3
. Ymenue
[K-3.1 Tema 8. BosiokHa A1l ONTUYECKUX YCHIIUTENEH U J1a3epOB. 1-3T3
IK-3.2 HaBbIk 1 (MiH) OIIBIT 1- OT3
e TeNbHOCTH/ 1-3T3
JNeCTBUE
3HaHue 2-0T3
2-3T3
IK-1.2 Tema 9. Metoa BOJTHOBOAHOI'O PACIIPOCTPAHEHUS CBETA. VMere 2-0T3
T1IK-3.1 OcHOBHBIE (PU3NUECKUE IPUHIUIIBI BOITHOBOIHOM 2-3T3
IK-3.2 (hOTOHUKH. HaBbIk ¥ (M11) ONBIT 2-0T3
NEeTeNbHOCTH/ 2-3T3
JNIECTBUE
3HaHue 1-0T13
1-3T3
TK-1.2 Tema 10. OcHOBHBIC 3aKOHOMEPHOCTH PACIT] v 1-oT13
K31 . p pacmpocTpaHeHHs MEHHE 1-3T3
IK-3.2 BOITH B BOJIHOBOKAX HaBbik 1 (WJ11) ONIBIT 1- OT3
EATENBHOCTH/ 1-3T3
JNIEUCTBUE
3HaHue 1-0T13
1-3T3
IIK-1.2 Verme 1-0T13
MK-3.1 Tema 11. Tums! BOTHOBOJOB U UX MPUMEHEHHE 1-3T3
IK-3.2 HagbIk 1 (1111) ombIT 1-0T3
nesITenbHOCTH/ 1-3T3
JIEWCTBUE
54— OT3
Hroro

54-3T3




[Tomapii komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(HOPMAITMOHHO-00pa30BaTEILHON cpeie
HpI'YIIC u obyuaronuiicss IMEET BO3MOKHOCTh O3HAKOMHTBHCS C IEMOHCTPALIMOHHBIM BapUaHTOM
OT3.

Hwxe npuBenen o0pasel; TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEIyCMOTPEHHOTO paboueit
IPOrPaMMOi TUCITUTUIUHBI.

O06pa3zer] THIIOBOTO BapuaHTa UTOrOBOTO TECTA
1. Pacnonoxkutre  3Tambl  ONTHYECKOIO  HM3MEPEHHS B TPAaBUIBHOM  MOPAJIKE.

1. | KoopauHatel

2. | llorpemHuoctu

3. | O0bekT

4. | PesynpTaTsl

5 Onruueckoe n300pakxeHne

Ortser: 3,5,1,4,2

2. Tonkas nuH3a umeet ¢pokycHoe pacctosiHue ' = S0mm. [lo3aau IMH3BI HAa PacCTOSTHUM
20MM ycTaHOBIIEHa aniepTypHast quadparma guamerpom 10mm. Haiiti pasmepsl BXOJHOTO
3pauka

OrtBet: 33.3MM

3. OnTuko-31eKTpOHHBIE TPUOOPHI, onpeensomre GopMy MpeAMeTa Ha3bIBAIOTC. . .

OTBerT: TeneBu30phbl
4. Kputepuii KOTMUECTBEHHOM OIIEHKH Ka4eCTBA M300paKEeHHUs, CO3/]aBAEMOTO ONTHYECKON

CUCTEMOM Ha3bIBaeTCH. ..

OtBeT: pa3zperiaronias criocoOHOCTb

5. C nomomipio poroanmnapaTta ¢ 00bEKTUBOM, ONITHYECKas cuiia koroporo 10 aorp,
dororpadupyroT mpeaMeT, HaXOA[IIUICS Ha JHE BogoeMa riiyounoi 1,2 m. KakoBo
paccTosHuE MEeXy 00beKTUBOM U TIeHKON? OOBEKTHUB pacmloiokeH Ha paccTosHuu 0,5 M
OT MOBEPXHOCTH BOJIBI.

Otset: 11 c™m

6. Kaxkoii BuabI nucniepcuu SBISETCS OMPENSSIONINM IS MHOTOMOJIOBBIX CBETOBOJIOB CO
CTYyINEHYaThIM MpoUIeM MOKa3aTes IpeJIoMIeHH?
OTBeT: MEXMOJ0Bast AUCTIEPCHS

7. PacmonoxuTte 0cCOOEHHOCTH KOHCTPYKIMH onthuueckoro kabens (OK) B mpaBmiibHOM

TIOPSIITKE
1. BHEIIHSASA 000JI09Ka
2. | omTMueckoe BONOKHO
3. | IEpBUYHOE 3ALIMTHOE MOKPHITHE
4. | BTOPMYHOE 3aLIUTHOE MMOKPHITHE
5 CHJIOBOM 3JIEMEHT

Ortser: 2,3,4,5,1
8. Uewm oTiinuaeTcs ma3ep OT CBETOM3IIYUYAIOIIEro Auoaa?
OTBeT: HAIMYKME PE30HATOPA U CTUMYTUPOBAHHOE U3ITydeHUE

9. Or Kakux napamMeTpoB JIMHENHOT O TpaKTa 3aBUCUT AJIMHA y4aCTKa pereHepauI/H/I?




10.

11.

12.

13.

1. | or 3aTyxaHuUs ONTHYECKOTO KaOems

2. | OT HOTEph B JINHEHHOM TPaKTe

3. | OT CKOpPOCTH Tepeavn

4. | OT BeIMYUHBI TUCTICPCUOHHBIX UCKAKEHUN
Ortser: 1,2,3,4

Ha pucynke npusesneHa 06001eHHAs CTPYKTYPHAsl CXeMa ONTHYECKOW CUCTEMBI
naccuBHOro OJII: 1 — HCTOYHMK H3ITyYeHHS, 2 — MOAYJATOP, 3 — QUIBTP, 4 — ONTHYECKast
CHUCTEMa OCBETUTENS, 5 — O0BEKTHB, 6 — KOMIIEHCATOP, 7 — ONTHYECKUN aHAIM3aTop, 8§ —
KOHJEHCOP, 9 — IpueMHUK u3iyueHus, 10 — ycunurenp cursana.

II = 5 6 B 7 = 8 = 9 b 10
~ ~ ~
L J
I11 Y
IV
Kak Ha3pIBatOT cucTeMy 00beIHHEHHBIX 37eMeHToB 5-9 (111)?
A | nepeparomias cucrteMa
b 00BEKT MCCIIeTOBAHMS
B | npuemnas cucrema
C 3JIEKTPUYECKas CUCTEMA
Otset: B
OCHOBHBIMH HJIEMEHTaMHU ONTOBOJIOKHA SIBJISTFOTCSI:
A | cepaednuk u 00oI0UYKa
b cepJilieBMHa 1 000JI0UKa
B | CepaueBuna 1 3aIMTHBII TOKPOB
C CepJCYHUK U OpOHS
Otset: b
CBeT B ONTOBOJIOKHE PACIPOCTPAHSIETCS IO 3aKOHY:
A | MOJHOTO BHYTPEHHETO OTPAKEHHS
b paccesiHus
B HOTJIONIEHUSA
C MIPEIOMIIEHUSA
OtBet: A

[TepBuuHbIil 1 HanboJee yHUBEPCAIbHBIA TECT-00BEKT MPHU UCCIEA0BAHUN KayecTBa
U300pakeHHs ONTUYECKUX CHUCTEM — 3TO TECT OOBEKT THUIIA

A CBETAIIAACS TOYKA

b CBETAIIASCS TUHUS
B MOJTYTIJIOCKOCTh

C JIMHENHAas peleTKa

OtBet: A




14. C momompio doToarmapaTta ¢ 00bEKTUBOM, ONTHYECKas cujia KoToporo 10 aorp,
¢dororpadupyroT npeaMeT, HaxOAAIIMIiCS Ha THE BojoeMa riryouHnoi 1,2 M. KakoBo
paccTosiHue MeXAy 0ObEKTUBOM U TICHKON? OOBEKTHUB pacoyiokeH Ha pacctosiHuu 0,5 M
OT TIOBEPXHOCTH BOJIBI.

A |20cm
b 10 c™m
B 11 cm
C 8 cm
OTsert: B

14. OnuH U3 OCHOBHBIX apaMeTpoB oLeHKH KauecTBa OC, OKa3bIBAIOLINI, HACKOJIBKO PE3KHE
n300pakeHus crocodeH GopMHUpOBaTh OOBEKTHB, HA3BIBACTCS

A onTHYecKas mepenaTodHas QyHKIus

b YaCTOTHO-KOHTPACTHAA XapaKTCPUCTUKA

B | kpurepuii Penes

C HauOOJbIINE OTKIOHEHUS WK JiehopMarius AW max BOJTHOBOTO (PpOHTA

Ortser: b

15. 'panuyHbIE yCIOBUS ISl 3JIEKTPOMAarHUTHOTO MOJIsl HA CTEHKE KPYIJIOro BOJIHOBO/A,
BBINOJIHEHHOT'O U3 UJ€aIbHOIO IPOBOJHHUKA, UMEIOT BUJ

Al . oH
E; |,=':a. =0; Elpl.l"=ﬂ' =0; .._1“|r=a =0.
cr
b .
cH - o]
. r=a:b =0 R;E"*ﬁ : Jn=1:2:3; ...
cr ’ a-b
B - oH .
E - [ —_ D; —_ 1 = D
I x=0; a n x=0: a
yv=0; b y=0; b
C 3
ol .
E:|L:U; MH|L:U'
on
OtBet: A
16. Ha pucyHKe nIpeICTaBICHO paclpeIeiICHIe Ha ITUPOKON CTEHKE

IUIOCKOTO BOJIHOBOIA 11 OCHOBHOM MO/IBI TE10

BekTopa [loifHTHHTa

OJICKTPUYCCKOI'O ITOJIA

MAaraumTHOI'O I10JIA

Q|| o1 >

IIJIOTHOCTH IMMOBEPXHOCTHOT'O TOKA

OrtBet: b



17. Kakue cocTaBISIOIIME OIS BOJTHBI ONPEACIISIOT MIEPEHOC YHEPTUN B BOJTHOBO1E?

A | npoponbsHbIe cocTapisitomnue nojaei E u H

b rorepeyHble coctapiaromue nojed E u H

B | npononbHbIe M monepeyuHble cocTaBisAronye nojs E
C | npoJ0JIbHBIE U TIOTIEPEYHBIE COCTABIISIONINE MO
Otser: b

18. OnpenenuTh XapaKTePUCTHYECKOE COMTPOTHBIICHUE BOJIHBI THIA Eo1 B KpyriioM BOJTHOBOIE
muametrpom 30 MM, €cliv JJIMHA BOJIHBI TeHepaTopa paBHa A = 3,2 cM.

Otsert: 218 Owm.

3.2 TunoBble 3aaHUs 1)1 BHINOJHEHHS J1a00paTOPHOii padoThl M IPUMEPHBIIi NepeyeHb
BOIIPOCOB /IS ee 3aIMUThI
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MHGOPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbII KaOWHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JaHUN JJISl BBIOJHEHUS J1aOOPaTOPHBIX
paboT ¥ MpUMEpPHBII epeueHb BOIIPOCOB JIIS UX 3aLUTHI.

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00paTOPHBIX padOT M MPUMEPHBIH MTEPEeYeHb BOIPOCOB IS
UX 3aIIUTHI
«Jlaboparopnas padota 2. «/ccnenoBaHue CBOWCTB BOJTHOBOJIOB»)
Llens pabots: Lleas MogenupoBaHusi COCTOUT B AEMOHCTPALINU XapaKTEPUCTHK BOJIHOBO/IOB.
BonHoBoOM siBIIsIETCS JTF00Ast cpenia, MPOBOASAIIAS BOTHEI.

[TprOopb! 1 NPUHAATIEKHOCTH: PE3UCTOPHI, 00pa31I0BbIi BOJHOBOJ, UCTOUHUK HAIPSHKEHUS
HEPEMEHHOT0 TOKa, oCIMIuIorpad.
[Topsox BeInonIHEHNs 1a00paTOPHOM pabOTHI

1. CoOepure cxemy, U300pak€HHYIO Ha PUCYHKE.

2. BpluucnuTte HUKHIOK JOIMYCTUMYIO JUIsl pAaCIPOCTPAHEHUS CUTHAJIA YaCcTOTY JJIsl BOJIHOBO/IA
OPSMOYTOJIBHOTO CeUeHHs. 3aluIlInTe pe3ynbTaThl B paszzene JaHHble i 1abopaTopHOU
paboThL. 3aaliTe YaCTOTY JUIsl HCTOYHMKA HAIPSKEHUsI IEPEMEHHOT0 ToKa paBHyto 4,9 ['Tm.

3. JIBaxsl MIETKHHUTE HAa 00pa3ioBoM BosHOBOIe. Bribepute Edit Model (u3mennTs Momens).
N3menuTe Spice- napamerpsl Tak, 4ro0sl LEN=4,039*10°2.

4. JIBOMHBIM MIETYKOM MBIIIM OTKPOWTE OKHO ocuuuiorpada. YcraHoBHTE MacumTald 10
BpemeHHoH ocu 0,2 He/nen u Ha ammutygHoi ocu Channel A = 1 B/nen. 3anmyctute mporecc
MOJICIUPOBAaHUs. W M3y4YUTE€ CHUTHaJl Ha BbIXoJe. M3mepbTe yacTtoTy [UIsi TOrO, UYTOOBI
yOequThCs B MPAaBWJIBHOCTH PAaCHpPOCTPAaHEHUs CUTHAJla CMOJEIMPOBAHHBIM BOJHOBOJOM.
3anumure pe3yabTaThl B TaOIUILY.

5. 3ajgaiTe 4acTOTy JJIsI MCTOYHUKA HANPSKEHUS MEpeMEHHOro Toka paBHyro 7,05 I'T.
[TepezanmycTuTe mpolecc MOJENIMPOBAHUS M 3alUIIMTE pe3yJabTaThl. YOeauTech B
MPAaBWJIBHOCTH PAcHpOCTPAHEHUS] CHTHajda CMOJEIMPOBAHHBIM BOJHOBOAOM. CHOBa
3aIyCTUTE MPOLECC MOJICIUPOBAHUS U 3AMUIINTE PE3YIbTATHI.

6. Bpluucnure xapaKTepUCTHUECKMM HMMIIEJAHC JJIs BOJIHOBOJA MPSIMOYTOJBHOTO CEUYEHHUS.
3amycTuTe MpoLecc MoJICIUPOBAHUS.
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Puc. IIpumep paboTsl BOTHOBOIA

Tabnuia

[Ipennonaraemas NsmepenHas [Ipennonaraemas H3mepennas

(HYDKHSIS) (HYDKHSIS) (BepxHsIs) (BepxHSISI)
Yacrora
pacrpocTpaHEHHUs
(BoIHOBOA
OPSIMOYTOJIBHOTO
CEYeHHs)

PohdE

KoHTpoiibHBIE BOITPOCHI
Korna ucnonp3oBaHne KOaKCHaIbHOIO Kabesst MPUBOAMUT K CKUH-3(ekTy?
Yro Takoe XapaKTepPUCTHUECKUI UMIIETaHC?
Kputnueckas yacrora BoJIHOBOJA?
JUist KaKuX 4acTOT MPUMEHSFOTCSI BOJIHOBO/IBI ?

O0pa3zer 3a1aHuii TS BBITTOJTHEHMSI 1a00paTOPHBIX padOT M MPUMEPHBIA NEPEYeHb BOIPOCOB /IS

X 3alllMTHhI

«Jlaboparopuas padota 3. «MoaeIrpoBaHUE ONTHICCKIX BOJTHOBOJIOB B CBY JTHATIA30HEN)

N

[{enb paboThI: M3yYCHHE TPUHIIMIIOB PA0OOTHI BOJIHOBOJIOB ONTHYCCKOTO TUATA30HA;
M3MEPEHUE PACTIPEICIICHHS HANPSYKEHHOCTEHN MOJIEN TOBEPXHOCTHOM BOJHBI B TPOJIOJIBHOM
Y TIONIEPEYHOM HANPABJIEHUAX ; IOCTPOCHUE TUCIIEPCUOHHOM XapaKTEPUCTUKHU MOJIEIIN
ONTHYECKOT0 BOJIHOBOJA.

[TpuOopb! ¥ MPUHAATIEKHOCTH: T€HEPATOP CBEPXBBHICOKOYACTOTHBIX KOJIEOaHUI];
OJIHOBOJHBIN PYIOPHBIN U3I1ydaTesb; AUIIEKTPUUECKUI BOJIHOBO; 30H; KPUCTAJUIMYECKUN
JIETEKTOP.

[Topsnox BeInonHEeHNs 1a00paTOPHOM pabOTHI

BxirounTh reHepaTop U yCTaHOBUTB YacTOTY, 3aJaHHYIO IIPETIOIaBATEIIEM.

BxirounTts yeunuTennb HHAMKATOpa U HACTPOUTH 30H HA MAaKCUMYM ITOKa3aHUW puoopa.
Ilepemenias 3087 B IPOJOJIBHOM HAIIPaBIEHUU, U3MEPUTH PACCTOSTHUE MEXKIY ABYMs
COCETHUMHU Y3JIaMU 3JIEKTPUUECKOT0 MOJII METOJIOM «BUJIKU» U BBIUUCIHUTD JIMHY BOJIHBI Ag
B IMAJIEKTPUUECKOM BOJIHOBOJIE. BBEIUMCIUTE (Pa30BYIO0 CKOPOCTD.

[lepemenias 30H] B IONIEPEYHOM HAIPABJICHUH, CHATh 3aBUCUMOCTD AMILIATY/IbI
AIIEKTPUYECKOTO TOJI OT PACCTOSHUS.

IToBTOpUTH 1.2, 3, 4 HA IPYTUX YAaCTOTaX, 3aJAHHBIX IIPETIOIABATEIIEM.

KoHTposibHBIE BOTPOCHI

Kakue gaxTopsl BIUsIOT Ha BEIMYMHY ()a30BOI CKOPOCTH BOJIHBI B IUAJIEKTPUUECKOM
BOJIHOBOJIE.
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KakoBo MUHUMaJIbHOE 3HaUYeHHE ()a30BOi CKOPOCTH BOJIHBI B IUAJICKTPUICCKOM
BOJIHOBO/IC.

Kakue (akTopsl BIUAIOT Ha CKOPOCTH YOBIBAHUS TOJIS BHE JIUIJICKTPUYCCKOTO BOJTHOBO/IA.
[ToueMy B TUAJIEKTPUIECKOM BOTHOBOJE HE MOTYT CYIIECTBOBAaTh CHMMETPUYHEIC BOJTHBI E
wii H — tumoB nipu n>0, a CyIIeCTBYIOT TOJIBKO THOPHIHBIC BOJHBEI.

3anuimuTe rpaHAYHBIC YCIOBUS ISl TUAJICKTPUUECKOTO BOTHOBOIA, HCCIIETYEMOTO B
JlaHHOM paboTe.

Mosker i paboTaTh TUAIEKTPUISCKUI BOTHOBO] B 000JI0UYKE, UMEIOIICH IMOKa3aTehb
MPEJIOMJICHUS OOJIbIIIe, YeM Y CepICUHUKA.

Kak pacnpenensiercst IJI0THOCTh SHEPTHU MKy CEPIACUYHUKOM H 000I0UKOM
JUDIIEKTPUIECKOTO BOJTHOBO/IA.

3.3 IlepevyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTy
(1 O1IeHKH 3HAHU)

Teopust oNTHYECKUX H300pasKEHHI ONITHKO-3JIEKTPOHHBIX MTPHOOPOB

JleTany oNTHYECKHUX CUCTEM: JIMH3BI, TPU3MBI, 3€pKajla, CBETOBO/IbI M BOJIOKOHHAS OINTHKA.
WneanpHble ONTHYECKUE CUCTEMBI.

PeanbHble ONTHYECKHE CHCTEMBI.

OnTHyYecKrue CUCTEMBI JUIs J1a3epoB.

MeTo/1p1 TTOTyYeHUS U aHAIIN3a ONTHYECKUX N300paskeHUH.

TpeboBanus, NpenbsBIsEMbIC K PEaIbHBIM ONITUYECKUM CUCTEMaM.

[IpuHLMT AEICTBUS BOJIOKOHHBIX CBETOBOJIOB.

Bunel 1 Moien NCTOYHUKOB U3ITyYEHMUS.

. THIIBI CBETOBOIOB.

. q)I/I3I/I‘IeCKI/IC HpI/IHHI/IHI)I BOJIOKOHHBIX CBETOBOJI0B.

. KOHCprKHI/II/I U TUIIBI OIITUYCCKUX BOJIOKOH.

. THIIBI ONTHYECKHUX BOJIOKOH.

. BoylokHa 1151 ONTUYECKUX YCUITUTENEH U JIa3€POB.

. OcHOBHBIC ypaBHEHUS Mepeadil JEKTPOMArHUTHOTO TOJIS IO CBETOBOJTY.

. HacTOTHBIE U BPEMEHHBIEC XapAKTEPUCTUKH OMTUUECKOrO BOJIOKHA.

. YCTpOHCTBO ONTUYECKOTO BOJOKHA.

. BUBI BOJTOKOHHEIX CBETOBOJIOB.

. IIpuMeHeHre BOJJOKOHHBIX PEUIETOK B CUCTEMAaX BOJIOKOHHO-ONTUYECKOM CBSI3U.
. ®OTOHHO - KPUCTAIIIMYECKUE BOJIOKHA. X CBOMCTBA U MPUMEHEHHUE.

. Meroa BOJIHOBOJHOTO pacnpocTpaneHus cBeta. OCHOBHbIC (DU3MUECKUE TIPUHITUITH BOJTHOBOIHOMN

(hoTOHUKHU.

. OcHOBHBIE 3aKOHOMCPHOCTU paCIpOCTPAHCHU BOJIH B BOJIHOBOAAX

3.4 TlepeyeHb TUMOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUI K 3a4eTy
(17151 OLIEHKH YMEHUI)

IIpsAMOJIMHEWHBIN TOHKUI CBETOBOJ, U3rOTOBJIEHHBIM M3 MaTepualla C MOKa3aTeleM IIPEJIOMIICHHS
1,2, pacniosioxkeH MeprueHIuKyIIpHO FKpaHy Tak, YTO €ro KOHEIl HaXOJUTCA Ha PaCCTOSIHUM 5 CM OT
skpaHa. OmnpenenuTs OUaMETp CBETOBOIO IATHA Ha JKPAaHE IPU OCBEUICHMH JAPYroro KOHIA
CBETOBOJIA PACCESIHHBIM CBETOM.

CeTOoBOJ (ITMHHAS OYEHBb TOHKAsl HUTH) U3TOTOBJICHA M3 MPO3PAYHOT0 MaTepHajia C IMoKa3aTeieM
npenomienus 1,2. OauH U3 TOPLOB CBETOBOAA MPWXKAT K MCTOYHUKY PACCESHHOIO OCBEIIEHUS,
Jpyroii Toper pa3MeII€éH Ha paccTosHUM | = 5 cM oT 3kpana. HaliT aiuameTp cBETOBOTO MsATHa Ha
JKpaHe.
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10.

11.

4.

[IpssMonMHENHBIN JUIMHHBINA IUINHAPUYECKUN CBETOBOJ M3TOTOBIEH M3 MPO3padyHOro MaTepuana C
IOKa3areneM IpeiaomieHus n. Ha oIHOM M3 TOpLIOB CBETOBOJA HAXOAUTCS TOYEUHBIM MCTOUHUK
ocBenieHus. Haliti yrou f Mexxay KpallHUMH JTy4aMu, BBIIICAIIUMH Yepe3 MPOTHBOIIOIOKHBIN TOPELl
(yrnoBas amepTypa Imy4ka CBETa).

Haiinure KpuTHUYECKYI0 TONIIMHY BOJHOBOJHOTO ciosg s HampaBiasiemod TEO wmomst
TOHKOIUIEHOYHOT'O aCUMMETPUYHOI'O BOJIHOBOZA, €CJIM OH NPEICTABISIET CO00H IUIEHKY KPEMHUS C
nokazatesneM mpenomieHuss n0=3,456, HaHeCeHHYI0O Ha TOJUIOKKY H3 IUIABJIEHOIO KBapla C
nmokazartereM npenomitenns nl1=1,46. Jlnunaa BoHbl cBeta =2,0 MKM. [IoKpOBHOM cpemoit sBiseTcs
BO3MYX.

Onpenenuts paguyc Kpyrioro BOJIHOBOJA, €cliu (a3oBasi CKOpOCTh BoyIHBI TuHa Eo1 Ha wactore 10
[T pasna 8 -10° m/c.

KpyroBo#i rayccoB mydoK WMeeT MONYIIMPUHY MepeTsDKKH wo=10 MxM. Haiiaure momymmpuay
myd4ka Ha paccTostHAU 10 M 0T 00:1aCTH EPETSHKKHY, €CIY AJIMHA BOJIHBI CBETa =1 MKM.

JIunelHO MONsApPU30BaHHAs CBETOBAs BOJIHA PAcHpOCTpaHseTcs B HaIpaBlIeHUM ocHl X KpHUcTaia
HHoOara yntusd. HalTh BenMuuMHY W3MEHEHMs IOKa3aTess MPEIOMIICHHS, €CIM K 3JEKTPOIaM,
HaHECEHHbIM Ha TPaHM KPUCTAIUIA, NEPHEHIUKYJSIPHbIE OCH Z (TOJIIMHA KPHUCTAIa B 3TOM
HampaBJIeHUH — | cM), IPUIIOKEHO dMeKTpudeckoe Hamnpsbkenue B 1 kB. Ilnmockocts nomspuzanuu
CBeTa coBMaaaeT ¢ iockocthio XOY, anuna BoaHb! cBeta =633 HM. (Bennunnbl 00BIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O TTOKa3aTelIel MPeIoMIICHHUS Ha JaHHOW TMHE BOJHBI COCTABIIOT 2,286 1 2,2; a
31eKTpoonTrUIecKuX Kodpdurmentos r13=9,6 1010 cm/B; r33=30,9 10 cm/B.)

B npsmoyronsHOM BoJIHOBOAE cedeHueM 4x3 cMm Ha yactote f = 8 I'T'i pacmpocTpaHseTcs BoiaHa
tuna. Hi: BonHOBOA 3amoiaHEH NEHOMOJIUCTHPOIOM C OTHOCUTENIBHOM —JUAIEKTPUYECKON
MpoHUIaeMocThIo € = 15,1. Onpenenuts Ha30ByI0 CKOPOCTH U ITMHY BOJIHBI B BOTHOBOJIE.

IIpu xakom auameTrpe Kpyrioro BojHoBojAa Ha yactoTe 10 I'Tm B HEM MOXeT pacHpoCTpaHSATHCS
BOJIHA OCHOBHOT'O THIa?

®da3oBasi CKOPOCTH BOJHBI OCHOBHOTO THIIA B MPSMOYTOJFHOM BOJHOBOAE paBHa 8 -104 m/c.
Onpenenuts pa3Mep IMUPOKOI CTEHKU BOJHOBOIA, €CJIM TeHeparop padotaer Ha yactote f=3 [T,
I[HI/IHa BOJIHBI OCHOBHOT'O TUIIA B KPYI'JIOM BOJIHOBOAC JUaAMETPOM 4cMB JIBa pa3a MCHBUIC, YCM B
BOJIHOBOJZIE UamMeTpoM 2 cM. OnpenenuTsb AJMHY BOJIHBI Te€HEpaTopa.

3.5 IlepeyeHb THMOBBLIX MPAKTHYECKHUX 3aIaHUI K 3a4eTy
(15t OIIEHKW HABBIKOB M (MITH) OTIBITA AESTEILHOCTH)

OO0BsICHUTE NPUHIATI PaOOTHI MPU3MEHHOTO BBOJIA JIA3EPHOTO M3IYYCHHUSI B BOJIHOBOJHYIO TUICHKY,
MOJTyYUTE YCIOBHE CHHXPOHWU3MAa — YCJIOBHE BO30YKIEHHS BOJHOBOIHBIX MOJ B BOJHOBOJHOM
MIEHKE.

Caetsmiascs To9ka A HaXOJIUTCS MEXIy TpeMs 3epkanamu (puc.). 3epkana | u 3 mapauienbHbl IpyT
JIPYTy, a 3epKajo 2 UM MepneHauKyispHo. [locTpouts 1yd, KOTOPHIH IOCIE MOCIEA0BATEIHHOTO
OTpa)KEHUS B 3€pKaJiaX BEPHETCS B HCXOIHYIO TOUKY.

b
.

HaiiTh MuHHManpHOE YIJIOBOE€ pAcCTOSHHE MEXIy JABYMS YIaJE€HHBIMH  OJMHAKOBBIMH
HEKOT€PEHTHBIMH TOYE€YHBIMH HCTOYHMKAMHM, NPH KOTOPOM HX MOXHO BOCIPHHUMATh Yepes3
00BEKTHB KaK pazfeabHOe N300paskeHHE IByX TOUEK?

BriBeute pacueTHyto ¢hopMyIly IS aHATU3a TOJIIMHBI BOTHOBOTHON TNIEHKH, €CITH H3BECTEH YroJl
JUQPaKIUK U JUTHHA BOJIHBI JIA3EPHOTO U3TY4YCHUSI.

Ilokazare, 4TO XapaKTEPHUCTHYECKOE COMPOTHUBIEHHUE MPSMOYTOJIBHOTO BOJHOBOJA JJSl BOJHBI
OCHOBHOTO THIIAa NPH HEOTPAHWYEHHOM YBEIMYEHHUH €ro IIUPUHBI NPUOIIKAeTCs K BOJHOBOMY
COIIPOTHUBIICHUIO CBOOOHOIO IIPOCTPAHCTBA.

Kakoii Tun BosHBI ciefyeT BO30yIUTh B KPYTJIOM BOJIHOBOJE, YTOOBI €r0 TUaMeTp ObllT MUHUMAJIEHO
B0o3MOkHBIM? KakoB OyzeT auamerp Takoro BojgHoBoAa Ha yactote =30 I'T?

MeToauuecKkue MaTepuaJibl, ONpeaes e MPouea1ypy OueHuBaHUs
3HAHMIi, yMEeHUIi, HABBIKOB M (W) ONbITA 1eSAITEJILHOCTH



B Tabnuue mnpuBeAeHbl OMUCAaHUS MPOLEAYpP MPOBENEHUS KOHTPOJIbHO-OLIEHOYHBIX
MCpOHpI/IHTI/IfI U Impoucayp ouCHUBAHUA PC3YJILTATOB O6y‘-IeHI/I$I C IOMOIIIBIO OLICHOYHBIX CPCACTB B
COOTBETCTBHUU C pab0OUei MpOrpaMMON JUCITUTIIINHBI.

HanmenoBanue
OLEHOMHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OIICHUBAHHSA PE3YIbTATOB O0yUCHHS
cpencTaa

TectupoBaHue NPOBOJUTCS 110 PE3yIbTaTaM OCBOEHUS TEM WM Pa3AesioB TUCIUTUIMHBI UITU

[0 OKOHYAHWIO €€ M3YYEHHs BO BpeMsl MPaKTUYECKUX 3aHATUH. Bo Bpems mpoBeneHUs

TectupoBanue TECTHPOBAHUS TIOJIb30BaThCSl YUCOHHMKAMH, CIPABOYHUKAMHU, KOHCICKTAMHU JICKIUH,
(KOMITBIOTEpHBIE TeTpaIsIMH JJIS IPAKTHIECKUX 3aHATHH He paspemieHo. [IpemomaBarens Ha MPaKTHYECKOM
TEXHOJIOTHH) 3aHATHUH, TIPEIIICCTBYIONIEM 3aHATHIO TPOBEACHHUS TECTA, JOBOJUT 10 OOYJAOLIIXCS: TEMEI,

KOJIMYECTBO 3aJlaHUIl B TecCTe, BpPeMs BBIIIOJHEHHS. Pe3ynbTaThl TECTHPOBAHHS BHIHEI
obydaronieMycst Ha KOMIIBIOTEpE cpa3y MocJie IPOXOKACHHUS TecTa

3amuTa J1a00OpaTOpPHBIX PadOT MPOBOJUTCS BO BpeMs JabOpaTOpHBIX 3aHATHH. Bo Bpems
MIPOBEJCHUS 3aIUTHI JJADOPATOPHOI pabOTHI MOJIB30BAThCA YICOHUKAMHU, CIIPABOYHHKAMH,
KOHCHEKTaMH JIEKI[UH, TETPaJAsIMHI HE Pa3peIICHO.

[IperonaBatens Ha nabopaTopHOIl paboTe, NpeANIeCTBYIOMEH 3aHATHIO TIPOBEACHHUS
3amUTEl  1a0OpaTOpHOW pPabOTHL, MOBOAUT OO OOYYAIOUIMXCS: HOMEp 3alldIIacMoin
nmabopaTopHOil paboTEL, BpeMs Ha 3aIUTy JabopaTOpHOl pabOTHL.

[IperonaBatens wWHGOPMHUPYET OOyYAOIIHUXCA O pe3yibTaTaX 3allUThl Ja0OpaTOpHOU
paboThI cpasy mocje ee KOHTPOJIbHO-OILIEHOYHOT'O MEPOTIPHSTHS

JlabopaTopras padora

Jlns opraHu3alMu UM MOPOBEIEHUS NIPOMEKYTOUHOM aTTECTAllUd COCTABIIIOTCS THUIIOBBIE
KOHTPOJIbHBIE 3aJaHUs WJIM HHBIE MaTEpHUAaJIbl, HEOOXOIMMBIE JJI OLICHKU 3HAHUN, YMEHUM, HABBIKOB
U (WIIK) OTBITA IeATEIbHOCTH, XapaKTePU3YIOUINX Tanbl (OpMUPOBAHUS KOMIIETEHIIUN B IIpoliecce
OCBOEHUs1 00pa30BaTEIbHOMN POTrPaMMBbl.

[lepeyeHp TeopeTHYECKHX BOIPOCOB M THUIOBBIE MPAKTHUUECKHE 3aJaHUs Pa3HOrO YPOBHS
CJIO)KHOCTH ISl TIPOBENICHHSI MPOMEXKYTOYHOH aTTecTally OOYyYaroIIuecs IMOJIydaloT B Hayale
ceMecTpa d4epe3 JIIEKTPOHHYI0 HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl' YIIC (uunbiid
KaOWHET 00yJaromerocs).

Onucanue npouenyp nNpoBeieHus: IPOMeXKYTOUHOH aTTecTaluu B (popMe 3a4eTa
U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUsI
[Ipy mpoBeneHMH NPOMEXKYTOYHOM arTecTauuu B (opMe 3aueTa MpenojiaBaTellb MOXKET
BOCIIOJIb30BaThCS PE3YIbTaTAMM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. C 1enbro
UCIIOJIb30BaHUsl PE3yJbTaTOB TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH, MPENoAaBaTeb MOJICUUTHIBAET
CPEIHIOI0 OILIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOydaromierocs (CymMMa OIICHOK,
HOJYYEHHBIX 00Y4aroIUMCs, AETUTCSA Ha YHCIIO OLICHOK).

IIkajna 4 KPUTEPUH OLleHUBAHUS YPOBHS c()OPMUPOBAHHOCTH KOMIETEHIHIi B pe3yJibTaTe
U3Yy4YeHHs AUCHMILINHBI IPU NPOBeIeHUH NPOMEKYTOYHOH aTTecTanun
B hopMe 3a4eTa MO pe3yJbTaTaM TeKYLIero KOHTPOJIs

(0e3 1ONOJHUTEJIbHOT0 ATTECTAIIMOHHOT0 MCTILITAHUSA)

CpenHsisi OLICHKA YPOBHS

c(hOpMUPOBAHHOCTH KOMIIETEHIIUI IIIkana oeHUBaHUs

0 Pe3yabTaTaM TEKYIIEr0 KOHTPOJIsI

Onenka He MeHee 3,0 W HeT HH  OJHOH

HEY/IOBIICTBOPUTEILHON  OIIGHKH [0  TEKylIeMy «3aUTEHO»
KOHTPOJIIO

Onenka wmenee 3,0 wiuM TmoiaydeHa XoTs OBl OJHA

HEYIOBJICTBOPUTEIIbHAS OIIEHKA 110 TEKYIIEMY KOHTPOJIIO

«HEC 3a4YTCHO»

Eciam onenka ypoBHS c(hOPMUPOBAHHOCTH KOMITETEHITHI OOydJaromerocsi He COOTBETCTBYET
KpUTEpUSAM TIONyUYeHHUsT 3adeTa 0e3 JOMOJHUTENBHOTO aTTECTAllMOHHOTO WCHBITAaHUS, TO
MIPOMEKYTOUHAS aTTeCTaIusl MPOBOAUTCS B (hopMe coOeceqoBaHUs IO MEPEYHI0 TEOPETHUYECKUX
BOIPOCOB U TUTIOBBIX MPAKTUYECKUX 3a/1a4 WU B (OpMe KOMITBIOTEPHOTO TECTUPOBAHMUS.

[IpomexxyTounast aTrTecTanus B opMe 3adeTa ¢ MPOBEACHUEM aTTECTAlMOHHOTO MCIIBITAHUS
MIPOXO/UT HA MOCJIEIHEM 3aHATUHU 10 JUCLUILINHE.



[Ipn mpoBemeHWHM TPOMEKYTOUHOM arTecTanuu B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapUaHT TECTOBOT'O 3aJjaHus popMUpyeTCs U3 (POHA TECTOBBIX 3aIaHUH MO JUCLIUIUIMHE CITyYailHBIM
obpazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJDKHBI OBITH 3aIaHUSIMU OTKpbITOro THIA U 50 % 3amanunii
— 3aKPBITOTO THUIIA.



