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AHHOTALINA

HucuumiuHa «BoOJOKOHHO-ONTHYECKHE CHUCTEMbl Iiepefadyd HHGOpMaluu» BXOJUT B
BApUATHBHYIO 4acThb OOpa30BaTENIbHON MporpamMmbl MOJATOTOBKHM CTYAEHTOB IO HAaIPaBJICHUIO
«12.03.02 «OnroTexHUKa» HaMpaBIeHHOCTh «ONTUKO-3JEKTPOHHBIE NPUOOPHI U CHCTEMBD».
Jucnunnuna peanusyetcs kadeapoi No23

JucuuniuHa HaleneHa Ha GopMHpoBaHHUE y BHIITYCKHUKA

npodeccuoHaIbHBIX KOMIETEHIIHN:

[IK-2 «cnocoOHOCTh K MPOBEIEHUIO OJKCIEPUMEHTAJIbHBIX HW3MEPEHUN ONTUYECKUX,
(OTOMETPUUECKUX U AIIEKTPUUECKUX BEJIMYMH U UCCIIEOBAHUS PA3IMUHBIX OOBEKTOB 110 33aJaHHON
METOIUKEY,

I1K-4 «cnocoOHOCTh K HallaJKe, HACTPOIKe, IOCTUPOBKE U ONBITHOIN MPOBEPKE ONTUYECKUX,
ONTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM,

[IK-5 «cnocoOHOCTh K aHalu3y, pacyery, MPOEKTHPOBAHUIO U KOHCTPYMPOBAaHUIO B
COOTBETCTBUU C TEXHUYECKMM 33JaHHEM THUIIOBBIX CHUCTEM, IpPHOOPOB, JeTalell U y3JI0B
ONTOTEXHUKH HA CXEMOTEXHUYECKOM M DJIEMEHTHOM YPOBHSIX».

CopepxaHue TUCHUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBA3AHHBIX C OCHOBAMU MOCTPOEHUS
BOJIOKOHHO-OIITUYECKUX CUCTEM, BKIIFOUAsl BOJIOKOHHO-OIITUYECKHE KOMIIOHEHTBHI, a TAKKE METOIbI
paboTHl ¢ U3MEPUTEIHHON anmapaTypoil ONTHYECKON M BOJIOKOHHO-ONITUYECKON HANPaBIECHHOCTH

[IpenogaBanue AUCUUIUIMHBI MPEAyCMaTpUBAET cieayromne GopMbl OpraHu3alunl ya4eOHOro
mpoluecca: JIeKIUH, J1abopaTopHble paldOThl, MPAKTUUYECKHE 3aHSTHUS, CaMOCTOsITelIbHas padoTa
CTYJI€HTa, KOHCYJIbTAllU1

[IporpaMMoli JHCHMIUIMHBI IHPEAYCMOTPEHBI CIEAYIOIIME BHIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs aTTecTanus B GopMe 3ayeTa.

OO6mmast TpyI0€MKOCTh OCBOCHHS TUCIIUTIUTHHBI COCTABIISIET 3 3a4€THBIX euHUIIB, 108 yacos.

SA3bIK 00y4YeHUS 110 JUCITUTIINHE «PYCCKUI.



1. IlepeyeHb NIIAHUPYEMBIX Pe3y/abTATOB 00y4eHHS 10 JUCHHUILIHHE
1.1. Heau npenogaBaHus AU CHUIIMHBI

- TIOJTyYeHUe CTYICHTaMH HEOOXOIMMBIX 3HAHWW U HABBIKOB B 00JIACTH OCHOB MOCTPOEHUS
BOJIOKOHHO-ONTHUYECKUX CUCTEM, BKIIFOUAs] BOJJOKOHHO-ONITUYECKUE KOMIIOHEHTHI, @ TAKXKE METOJIOB
paboTHl ¢ U3MEPUTEIHHON anmapaTypoi ONTHIECKON M BOJIOKOHHO-ONITUYECKON HAINPaBICHHOCTH;

- CO3JIaHM€ O IEP KUBAIOIIEH 00pa30BaTEIbHON Cpebl IPETONaBaHUs IPYTUX JTUCITUTIIINH
CIIELIMATIBHOCTH, CBSI3aHHBIX C M3YYEHHUEM TEOPETUYECKUX OCHOB IMOCTPOEHHS ONMTOIEKTPOHHBIX
KOMITIOHEHTOB M YCTPOMCTB, METOJaM M3MEPEHHUS UX MMAPAMETPOB U XapaKTEPUCTHK;

- TPEICTaBICHUE BO3MOXKHOCTH CTYACHTaM pa3BUTh M IPOJEMOHCTPUPOBATH HABBIKH B
00J1aCTH MOCTPOCHHMS U IKCILTyaTallii BOJIOKOHHO-ONTHYECKUX CUCTEM Tepeaadyn HHGOpMaIuu, ux
JOCTOMHCTB U HEAOCTATKOB, 00JACTEN MPUMEHEHHS, METOJUK U3MEPEHUSI TTapaMeTPOB U KOHTPOJIS
OTAEJIbHBIX BOJIOKOHHO-ONITHYECKUX U OMTOAIEKTPOHHBIX KOMIIOHEHTOB U CUCTEM B LIEJIOM

1.2. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbLTATOB 00yUYeHHS 10 JMCIUILIHHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTATAMHM 0CBOEHHSI 00pa30BaTeIbHOM MPOrpaMMbl

B pe3ynbraTe ocBO€HUS AMCUUILIMHBI CTYJEHT JOJKEH 00J1ajaTh CAEAYIOIINMI KOMIETEHIIUSMU:
[IK-2  «crmocoOHOCTH K  IHPOBENEHUIO  SKCIEPUMEHTAIbHBIX  HU3MEPEHHUH  ONTHYECKHUX,
(OTOMETPUUECKUX U AIIEKTPUUECKUX BEJIMYMH U UCCIIEOBAHUS PA3IMUHBIX 0OBEKTOB 110 33aJaHHON
METOUKEM:
[IK-4 «cnocoOGHOCTh K HajaJKe, HAaCTPOWKE, IOCTUPOBKE U OIBITHOW IPOBEPKE ONTUYECKUX,
ONTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEMM:
[1K-5 «cnocoGHOCTh K aHaIu3y, pacueTy, IPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO B COOTBETCTBUHU C
TEXHUYECKUM 3aJaHHUEeM THUIIOBBIX CHUCTEM, MPUOOPOB, JeTajieil M y3JI0B ONTOTEXHUKU Ha
CXEMOTEXHUYECKOM U 3JIEMEHTHOM YPOBHSIIX»:
3HATh - _THUIIBIL, PA3MEPHOCTH, OCOOCHHOCTH U KJIaCCU(UKALNIO ONTHYECKUX, (POTOMETPUUECKUX U
AJIEKTPUYECKUX BEJIIMYMH, @ TAKXK€ MPUHIUIBI MMOCTPOEHUS M (PYHKUHOHUPOBAHUS Pa3IUUYHBIX
00BEKTOB; METO/Ibl HajlaJKH, HACTPONUKHU, IOCTUPOBKHU U OMNBITHOW MPOBEPKH ONTHUYECKUX, ONTHKO-
AJIEKTPOHHBIX MPUOOPOB U CUCTEM;
yMeThb — BKJIIOYaTh M HCIOJb30BaTh ONTUYECKUE H3MEPUTEIbHbIE MPUOOPHI, COCTABIATH U
peayin30BbIBATh HA IMPAKTHUKE CXEMbl M3MEPEHHS C MHCIOJIb30BAaHHMEM HMMEIOIIUXCS B HAJIUYUU
U3MEpUTENbHBIX NpUOOPOB; HaJlaXUBaTh, HACTpauBaTb U IOCTUPOBAaTh, a TakKXKe HMETh
MIPAaKTUYECKUE HABBIKM B OIBITHOM IPOBEPKE ONTUYECKHX, ONTHUKO-3JIEKTPOHHBIX HPUOOPOB H
CUCTEM
BJIaJIeTh HABBIKAMM - IIPOBEJCHUSI IKCIIEPUMEHTAIbHBIX UCCIIEOBAaHUM KaK B JaOOPATOPHBIX, TaK
U TIOJIEBBIX YCIIOBUSAX INPU BBICOKMX W HU3KUX TEMIIepaTypax OKpYXKarollel cpeipbl, JO0XKIe U
TyMaHe; pa300pKu W COOPKM ONTHYECKUX, OMTHUKO-IJICKTPOHHBIX MPHOOPOB M CHUCTEM C IIENBIO
BBISIBJICHUSI BO3HUKAIOIIMX B IIPOLECCE 3KCIUTyaTallud HEUCHpaBHOCTEW U cbOoeB B pabote
YKa3aHHBIX YCTPOMCTB U MPUOOPOB;
HMeTh ONBIT AeATeJbHOCTH — B cdepax ONTUYECKUX, (DOTOMETPUUYECKMX U DIEKTPUUECKUX
BEJIMYMH U UCCIIEOBAHUS PA3IMYHbIX OOBEKTOB IO 33aJaHHOW METOJUKE; B HaJlaJKe, HACTPOMKE,
FOCTUPOBKE M OIBITHOM MPOBEPKE ONTUUYECKHUX, ONTUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM.

2. Mecrto pucuumiuHbl B cTpykrype OII
JucuuminuHa Oa3upyeTcsi Ha 3HAHUSAX, paHee NPUOOPETEHHBIX CTYJIEHTaMH IMpH H3YYEHUU
CIICAYIOIIMX TUCLIUILINH:
— ONTOJIEKTPOHHBIE TPUOOPHI
— WCTOYHUKH Y TIPUEMHHUKH ONITUYECKOTO M3ITydCHHSI
— OITHYECKHE U3MEPEHUS
— ¢usuka.



3HaHMs, TOJyYEHHbIE TMpU M3YYEHHHM MaTepuaia
CaMOCTOSITENIbHOE 3HAYEHHE, TAK U UCIOJIB3YIOTCS IPU U3YYEHUN IPYIUX TUCLHUTIINH:
— OIITUYECKHE CUCTEMBI CBSI3H

— IPOEKTHUPOBAHHUE JIA3EPHBIX CUCTEM
— ONTHKO-3JIEKTPOHHBIE TPUOOPHI OXPAHHOM U MOKaPHON CUTHAIN3ALUU

JTaHHOW  HOUCIIUILIMHEL,

3. O0bem qucuuiuiuabl B 3E/akagem. yac
Jlanubie 06 oOmieM o0beMe TUCIUIIIUHBI, TPYJAOEMKOCTH OTACIBHBIX BHUIOB y4eOHOW pabOTHI 1O

HUMCIOT Kak

JTUCLUMIUIMHE (M pacipeiesieHue 3TON TPyI0EMKOCTH [0 CEMECTpaM) IpeICTaBIeHbl B Tabauie 1

Tabmuma 1 — O6beM 1 TPYI0EMKOCTb TUCIIUTTUHBI

Bug yueOHOU paboThr

Bcero

TpyroeMKoCTh O
ceMecTpam

Ne§

1

O0mas Tpy10eMKOCTh
aucuumanHbl, 3E/(vac)

3/108 | 3/ 108

Ayoumopnule 3anamus, BCero yac., 40 40
B mom uucne

nexnuu (JI), (gac) 10 10
[pakTHdeckue/ceMHUHAPCKIE 3aHATHS 10 10
(I13), (wac)

naboparopusie padotst (JIP), (dac) 20 20
KypcoBoii mpoekT (pabota) (KII, KP),

(gac)

Jk3amMeH, (Jac)

Camocmonamenvhasn paboma, BCEro 68 68
Bun npomexyToyHO# aTTecTAllUM: 3ager 3auer

3a4€T, DK3aMCH,

mddepeHupoBaHHbIi 3a4eT (3aver.

k3. Audd. 3a4)

4. Conpep:kanmue TMCUUTIAHBI
4.1. Pacnpenenenune TPyJ10eMKOCTH JUCIUNIHHBI

10 pa3jejiaM U BUAAM 3aHATHI

Pa3nensl u TeMbl AUCHUILIMHBL U UX TPYIOEMKOCTh IIPUBEIEHBI B TaOIHULIE 2.
Tabnuna 2. — Pa3aensl, TeMbl AUCHUIIIMHBI U UX TPYIOEMKOCTh

Paznenbl, TeMBI TUCITUTLIMHEI Jlexiiuu I13 (C3) JIP KII CPC
(qac) (gac) (gac) (gac) (qac)
Cemectp 8
Pasnen 1. 4 4 10 30
Tema 1.1.
Tema 1.2




Paznen 2. 6 6 10 38
Tema 2.1.
Tema 2.2
Hroro B cemecTpe: 10 10 20 68
Hroro: 10 10 20 0 68

4.2. Copep:xkaHue pa3aejioB M TeM JeKIMOHHBIX 3aHATHI

Coneprxkanue pa3esioB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B Ta0IuIE 3.

Tabmuma 3 - Coaeprxanue pa3/ieloB M TEM JICKITMOHHBIX 3aHATHIA

Howmep
pasnena

HaszBanue u conep:xanue pa3fenoB U TEM JIEKIIMOHHBIX 3aHATHI

1

KommnonenTs! cucrem nepenauu

Tewma 1.1 Ontuyeckoe BojaokHO. Du3nueckre 0CHOBBI PACIPOCTPAHEHUSI U3ITyUEHHUS 110
ONTUYECKOMY BOJIOKHY. MHOTOMO/I0BBIE U OJIHOMOJIOBBIE BOJIOKHA. [loTepu B
ONTHUYECKUX BOJIOKHAX. Buabl nucnepceun. IlaccuBHble BOJIOKOHHO-ONITHYECKHE
KOMITOHEHTBI

Tema 1.2 [TonynpoBOAHUKOBBIE JIa3€PhI U CBETOIUObI, OCHOBHBIE MApaMETPhI U
XapakTepucTuku. [lepegaromnii OonTo3JIeKTPOHHBIN MOAY/Ib. BOJIOKOHHO-ONITHYECKHE
yeunutenu. P-i-n u 1aBuHHBIE GOTOAMOBI-TIAPAMETPHI U XapaKTepUCTUKU. [IpreMHbIit
ONTOAIEKTPOHHBIN MOyib. [IlyMbl poTONpPHEMHBIX yCTPOUCTB

Bo0KOHHO-ONTHYECKHE CUCTEMBI IIEpelaul, U3MEPEHHUE MapaMeTPOB KOMIIOHEHTOB
Tema 2.1 OcoOEHHOCTH COBPEMEHHBIX TEXHOJIOT UM nepeaayn HHPOpMauH 1o
BOJIOKHY. [lne3noxponHble cucremsl nepenadr. CHHXpOHHas HupoBast uepapxus B
ONTUYECKUX cucTeMaX. BOJIOKOHHO-ONTHYECKHUE CUCTEMBI C BOJIHOBBIM YINIOTHEHHEM
KaHaJoB. OTKPBITbIE ONITUYECKUE CUCTEMBI CBSI3H.

Tewma 2.2 VI3mepeHus: B BOJOKOHHO-ONTUYECKUX cucTeMax. OCHOBHBIE MTapaMeTphl
MCTOYHUKOB ONTUYECKOT0 U3IYyYE€HHUS CUCTEM CBs3H, MI3MepeHue ontuiyeckoi
MOIIIHOCTH, CIIEKTpa U COCTOSIHUSA MOJIAPU3ALUU UCTOYHUKOB. VI3MepeHune napameTpoB
¢doTonpuemMHbIX ycTpoicTB. [lapamMeTpbl ONTHYECKOTO BOJIOKHA — IOTEPU U AUCIIEPCHSL.
Metoipl ux u3mepenus. Pedaexkromerpudeckue usmepeHus

4.3. IlpakTnyeckue (ceMUHAPCKHE) 3aHATUSA

Tembl MpaKkTUYECKUX 3aHATUN U UX TPYAOEMKOCTh PUBEEHBI B TabnuLe 4.

Tabnuna 4 — [IpakTuyeckue 3aHATUS U UX TPYIOEMKOCTh

Dopmbl
No P Tpyno | no paszzaena
w/n TeMbI MPaKTUIECKHUX 3aHATHI HPAaKTUICCKUX | eMKOCTD, | THUCITUII-
3aHATHI (uac) JINHBI
Cemectp 8
1 | OcHOBHBIE TapaMeTPbl ONTHYECKUX BOJIOKOH Pemrenne 3anau 1 1
2 | Pacyer moOTeph ONTHUYECKOTO BOJIOKHA W3-3a Pacuersl 1 1
3(h(}HEKTOB MOTIIOMIECHHS U PACCESTHUS
3 | Pacder moTeps B ONTHYECKOM BOJIOKHE Ha MaKpO Pacuerst 2 1
1 MUKpou3rudax
4 | Pacuer »(¢EKTUBHOCTH BBOJA ONTHYECKOTO Pacuersl 2 1
U3JIy4eHUs. B MHOTOMOJIOBO€ M OJHOMOJIOBOE




BOJIOKHA
5 | U3yuenue u cpaBHEHUE METOJIUK pacuera CpaBHeHue 2 2
YYBCTBUTEIBHOCTU IU(PPOBBIX (OTONPUEMHBIX | METOJUK pacyueTa
YCTPOMCTB
6 | U3yuenne u TNpUMEHEHHWE METOAMKH pacuera | [IpumeneHue 2
JIMHEIHOTO BOJIOKOHHO-OIITUYECKOTO TPAKTA. METOJIUK
7 | Pacuer »sHeprermueckoro OanaHca OTKpBITOM | Pacder u onenka 2
ONTHUYECKOH IMHUM Nepeaadn uHhopMauu
Bcero: 10
4.4. JlaGopaTtopHble 3aHATHS
Tembl 1a00PATOPHBIX 3aHATUN U UX TPYAOEMKOCTh IIPUBEIEHBI B TabIuULE 5.
Tabnuna 5 — JlabopaTtopHble 3aHATUS U UX TPYJIOEMKOCTh
No T
B TIOEMKOCTb
HaumenoBanue nabopatopHbix paboT 24 > | Nepasnena
n/n (qac) JUCLUIIINHBI
Cemectp 8
1 | 3sMepenue noTeps B ONTHYECKOM BOJIOKHE 4 2
2 | UccnenoBanue qucrnepcuu B OJHOMOJIOBOM ONTHYECKOM 4 2
BOJIOKHE
3 | UccnenoBanue noiaynpoBOJHUKOBBIX HCTOYHUKOB 4 1
U3ITy4eHUus
4 | V3mepenue nmapameTrpoB (GOTOIUOIOB 4 1
5 | OnTuueckuii peieKTOMETp U €ro NpUMEHEHHE 4 2
Bcero: 20

4.5. KypcoBoe npoextupoBanue (paéora)

VY4eOHBIM MJIAHOM HE MIPEyCMOTPEHO

Buapl camocTosiTenbHOM pabOTHI U €€ TPYIOEMKOCTh IPUBEACHBI B TaOIHUIIE 6.

4.6. CamocrtosiTeibHasi paboTa CTyJIeHTOB

Tabnuna 6 Bunpl camocTosaTenbHOM paboThl U €€ TPYAOEMKOCTh

Bun camocTosTenbHOM padoTh Bcero, gac | Cemectp 8, uac
1 2 3
CamocTosiTeqibHAs padoTa, BCEro 68 68

U3y4eHHE TEOPETUYECKOro MaTepuaa
mucuurnHel (TO)

42

42




KypcoBoe mpoektupoBanue (KII, KP)

pacuerHo-Tpadudeckue 3aganus (PI'3)

BhImonHeHue pedepara (P) 18 18

[ToaroroBka k Tekymiemy kouTpoito (TK) 8 8

nomarHee 3ananue (/13)

KOHTPOJbHBIE pa0oThl 3aouHuKkoB (KP3)

5. IlepeveHb y4eOHO-METOAMYECKOT0 O0ecIiedeHHs JIJI1 CAMOCTOATEIbLHOM

padoThI 00YYaKIIMXCS MO JUCHUILIMHE (MOYJII0);
Y4eOHO-MeToAMYEeCKEe MaTepHallbl JJIsi CaMOCTOSITEIbHON paboThl CTYJEHTOB yKa3aHbl B ILII.

8-10.

6. IlepeyeHb OCHOBHOI U JONOJHHUTEIbHON JIUTEPATYPHI
6.1. OcHoBHas1 JuTEeparypa
[lepeueHr OCHOBHOI1 TUTEPATYpHI IPUBEACH B TabIULE 7.

Tabnuna 7 — [lepeueHb OCHOBHOM JINTEPATYPHI

Mudp bubmuorpaduueckas cceuika / URL aapec KonnuectBo
9K3EMIUISPOB B
o6ubnuoreke
(kpome
AIIEKTPOHHBIX
9K3EMILISPOB)
1. 621.395(075) | OcHOBBI IOCTPOEHUS TEICKOMMYHHKAIITMOHHBIX CHCTEM M CETCH: 32
0-75 VYuebnuk/ B. B. Kpyxmanes, B. H. ['opauenko, A. /1. ModeHnoB u
np.; Pen. B. H. T'opauenko, B. U. Kpyxmanes. - M.: I'opsiyas nuHuS
- Tenexom, 2004.
621.391 0-62 OnTruueckne ycTpoucTBa B paauoTexuuke.: Yueb. [locobue mms 48
By30B/ [lon. pen. B.H. Ymaxkosa.-M.: Paguorexnuka, 2005
621.396.2(075) [TopTHOB, 3. JI.. [IpUHITUTIBEI TOCTPOCHHMS IEPBUYHBIX CETEH H 20
1 60 ONTHYECKHUE KaOeIbHbIC IMHUU CBSI3U: yaeOHoe mocoobue/ 3. JI.
[ToptHOB. - M.: 'opsuas nunus - Tenexom, 2009. - 543 c.

6.2. JdonmosiHuTe/IbHASA JIUTEpPATypa
[lepedyeHn AOMOTHUTEIHHOM TUTEPATYPHI IPUBENICH B TaOIHIIE 8.

Tabnuna 8 — [lepedeHpb JOMONHUTEIBLHON JIUTEPATYPHI

Mudp bubnuorpaduuaeckas ccouika/ URL agpec KonnuectBo
SK3EMILUIIPOB B
oubmmoTeke

535.8(075)I1 16 [TanoB, M. ®. ®usnyeckre OCHOBBI HHTETpATbHOM OoNTUKH: | 20
yaebnoe nocodue/ M. @. [1anos, A. B. Conomonos, 0. B.




®dunaros. - M.: Axkagemus, 2010. -432 ¢

681.8 SAur, M.. OnTHKa U Jia3epbl: BKJIIOYas BOJOKOHHYIO ONTUKY | 3
5160 U onTuyeckue BosiHo-BoAbl/ M. SHr ; nep. H. A. JlunyHoBa

u ap.; pea. B. B. Muxaitnus. - M.: Mup, 2005. - 541 ¢
681.7.068(075) K 17 Kamunun B.A., Ilpecnene JI.H. OnTuyeckue BojoOKHA U 71

ITIACCUBHBIC KOMIIOHCHTHI BOJIOKOHHO-OIITHYCCKHUX J'H/IHI/II71
cBsa34 , Yueonoe nocodbue, CII-6, 'VAII, 2007, -80 c.

7. IlepeuyeHb pecypcoB HH(POPMALUMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH

MHTEPHET, HeoO0X0AMMBIX 1151 OCBOEHHS JUCIUIIIMHbI
[Tepeuens pecypcoB uHbopmanronHo-TenekommyHukannonnon cetu MHTEPHET, neo6xoaumpix

AJIL OCBOCHH A TUCHUILIMHBI IPUBEACH B Ta6J'H/IIIe 9.

Tabmuma 9 — Ilepedyens pecypcoB mHbopMarmoHHO-TenekoMmmyHukanmonnoi cetu MHTEPHET,
HCO6XO)II/IMBIX IJ1s1 OCBOCHUA JUCHUITIINHBI

URL anpec HaumenoBanue

Hoctyn B ObC «Jlanp» ocymectBiasercs no gorosopy Ne 695-7 ot

http://e.lanbook.com/books 30.11.2011

http://znanium.com/bookread | loctyn B8 9bC «ZNANIUM» ocymiectBisiercs mo gorosopy Ne 186-ObC
ot 08.02.2012

8. Ilepeyenb nuHGOPMANMOHHBIX TEXHOJIOTHIl, MCIOJIb3yeMbIX NPH

OCYyLIeCTBJIEHUH 00Pa30BaATEJIbHOI0 MPOLECCA MO JUCUUIIMHE
8.1. IlepeyeHb MporpaMMHOro odecneyeHust
[lepeueHp UCIIOIB3YEMOTO MPOrPAMMHOTI0 00OecrieueHus npeacTanieH B Tadbuuue 10.

Ta6muma 10 — [Tepeyens mporpaMmMHOTO 00ecTIeUeHUs

Ne i/t HaunmeunoBauue

He npexycmotpeno

8.2. Ilepeyenb MHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp ucnoab3yeMbIX HHPOPMAIMOHHO-CIIPABOYHBIX CUCTEM IpezcTaBiieH B Tabmuie 11.
Tabnuna 11 — [lepeuens nHGOPMATMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npexycmoTtpeno

9. MarepuajbHO-TeXHUYeCKas 0a3a, He00X0AMMas ISl OCYLEeCTBJICHUS

00pa3oBaTeJIbHOTIO NMpolecca Mo JUCHUIINHE
CocraB MaTepuanbHO-TEXHUUECKON 0a3bl MpecTaBieH B Tadnuue 12.

Ta6muma 12 — CoctaB MaTepHaIbHO-TEXHHYECKOM 0a3bl

Howmep aymuropun

Ne n/mt HaumenoBaHue cocTaBHOM YyacTH MaTepHabHO-TEXHUYECKOMU 0a3bl (
npu
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HE0OXO0IMMOCTH)
Jlexunonnas ayauropus
Crienmanu3upoBaHHas 1a00paTopus aKyCTONIEKTPOHUKU U 22-06, I'actenno, 16
BOJIOKOHHOM OIITUKH

10. ®oHx OLIEHOYHBIX CPEICTB AJIsl NPOBEACHUSA NMPOMEKYTOYHOM aTTeCTAMHA

00y4aoIMXcs M0 TUCHUILINHE
10.1. CocraB doHIa OLIEHOYHBIX CPEJICTB NMPUBEACH B TabmuIe 13
Tabnuna 13 - CoctaB (oH/Ia OLIECHOYHBIX CPEJICTB AJIsl IPOMEKYTOUHOM aTTecTaluu

Bun npomexyrodHoit arrecranuu [IpuMepHBIil nepeyeHb OLEHOYHBIX
CPEICTB

3auer Crircok BOIIPOCOB;
TecTsl.

10.2. IlepeyeHb KOMMETEHIMH, OTHOCAIIUXCA K ITUCHUIUIMHE, W 3Tamnbl UX (OPMHUPOBAHUS B
rporecce 0CBOeHUs1 00pa30BaTeNIbHOM MporpaMMbl IpUBEIeHBI B Tabnuue 14.

Tabmuma 14 — llepeueHb KOMIIETEHIIMHA C yKa3aHHEM JTaloB HX (OPMUPOBAHUS B IMPOIECCE
OCBOEHHUs1 00pa30BaTEJIbHON MpOrpaMmbl

Otanbl (HOPMUPOBAHKS KOMIIETEHIIUHN 110
Howmep cemectpa
JUCLMILIMHAM/TIpaKTUKaM B mipouiecce ocBoeHus OI1

[IK-2  «cmocoOHOCTH K  MPOBEIEHUIO  SKCIEPUMEHTAIbHBIX  HU3MEPEHHUH  ONTHYECKHUX,
(OTOMETPUUECKUX U AIIEKTPUUECKUX BEJIMYMH U UCCIIEOBAHUS PA3IMYHBIX OOBEKTOB 110 3aJJaHHON
METOTUKE»

DNEeKTPOTEXHHUKA

PaHI/IOTeXHI/ILICCKI/Ie eI U CUT'HAJIbI

DEeKTpONUTaHUE YCTPOICTB U CUCTEM

PaHI/IOTeXHI/ILICCKI/Ie eI U CUT'HaJIbI

OnTuueckue n3MepeHus

OCHOBBI KBaHTOBOI1 3JIEKTPOHUKHU

Metponorust u paauou3MepPeHUs

YcerpoiicTBa cBepxBbicokoi yacToThl (CBY) n aHTEeHHBI

OCHOBBI OIITHKHA

[IpousBojcTBeHHass  (Hay4yHO-MCCelOBaTeNbCckas  padbora)

AN [ N[N In|nln B~ bW W

IIpaKTHKa

YcerpoiicTBa cBepxBbicokoi yacToThl (CBY) n aHTEeHHBI

7 DNeKTpOHHBIE U KBaHTOBbIE prudopsl CBY

7 OCHOBBI OIITHKHA

OnTHKO-371€KTPOHHBIE  MPUOOPHI  OXpaHHOM W MOKapHOU
CUTHAJIU3aLUU

8 BosnokoHHO-onTHYECKHE CUCTEMBI ITepeiadl HHPOpMaLUK

8 OrnTuka J1a3epoB

8 [IpenumioMHas npakTuka

[IK-4 «cnocoOGHOCTh K HajajJKe, HAaCTPOWKE, IOCTUPOBKE U OIBITHOW MPOBEPKE ONTUYECKUX,
ONTHUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM»

3 DNEeKTPOTEXHHUKA
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4 DNEeKTpONUTaHUE YCTPOICTB U CUCTEM

5 OnTuyueckue n3MepeHus

6 OnTo-351eKTPOHHBIE TPUOOPHI U CUCTEMBI

6 [IpousBojcTBeHHass  (Hay4yHO-MCCelOBaTeNbCckas  padbora)
MpaKTHKa
DneKTpOHHbIE U KBaHTOBbIE prudopsl CBY

7 OnTo-3/1eKTPOHHBIE TPUOOPHI U CUCTEMBI

? OnTHKO-371€KTPOHHBIE  MPUOOPHI  OXpaHHON W  MOKapHOU
CUTHAJIU3aLUU

8 OnTryeckue CUCTEMBI CBA3U

8 BosnokoHHO-onTHYECKHE CUCTEMBI ITepeiadl HHPOpMaLUK

8 OrnTuka J1a3epoB

8 [IpenumioMHas npakTuka

I1K-5 «cnocoGHOCTh K aHaIu3y, pacueTy, IPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO B COOTBETCTBHUHU C

TEXHHUYCCKHUM 3aJaHHUEM TUIIOBBIX CUCTEM, HpI/I60pOB, }leTaﬂeﬁ U Vy3JIOB OITOTCXHHKH Ha

CXEMOTCXHHUYCCKOM U 3JICMCHTHOM YPOBHSIX»

3

DNEeKTPOTEXHHUKA

DneKTpOHUKa

DneKTpOHUKa

DNEeKTpONUTAaHUE YCTPOICTB U CUCTEM

MukpornporeccopHas TEXHUKA

OCHOBBI KBaHTOBOI1 3JIEKTPOHUKHU

[IpuknagHas MexaHuka

OCHOBBI OIITHKHA

[IpukiagHas MexaHuka

AN [ N[N nDn| B~ B~ W

[IpousBojcTBeHHass  (Hay4yHO-MCCelOBaTeNbCckas  padbora)
[IPaKTUKA

HHTennexTyanbHble CpeACTBA U3MEPEHUN

[IpomblIIIIIEHHOE IPUMEHEHHE JIA3EPOB

[IpoexTupoBaHue Ja3epHBIX CUCTEM

OCHOBBI OIITHKHA

HUctounukn u IMPHUEMHUKHA ONITUYCCKOTO U3TYYCHHA

[IpumeneHue nazepoB B MEAULIUHE

N 9992

AKyCTOONITHYECKHE YCTPOIICTBA 00paOOTKH CUTHAJIOB

o0

OnTHKO-371EKTPOHHBIE  MPUOOPHI  OXpaHHON W MOKapHOU
CUTHAJIU3aLUU

[IpoexTupoBanue Ja3epHBIX CUCTEM

OrnTuka J1a3epoB

BosokoHHO-ONTHYECKHE CUCTEMBI ITepeiadl HHPOpMaLUK

10.3. B kadecTBe KpUTEpPHUEB OLEHKU YPOBHS CPOPMHUPOBAHHOCTU (OCBOEHUS) y OOYyYaroIIUXCs
KOMIIETEHIMI MPUMEHSIETCs 1lIKajla MOJIyJIbHO—PEUTUHIOBOW CHCTEMbl yHHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100-0amibHas u  4-O0ayuibHasg IIKAJIbl JUISl OLEHKHM CQOPMHUPOBAHHOCTU

KOMIIETEHIIUH.

Tabnuna 15 —Kpurepuu orieHku ypoBHs chopMHPOBAHHOCTH KOMIIETEHIIUN

O1eHKa KOMITETEHIIIN

XapakreprucTrka CPOpMUPOBAHHBIX KOMIICTCHITUIA
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100-
OaytpHast
LLIKaJIA

4-OGaspHAs
IIKajIa

85<K<100

«OTIIMYHO)»
(Ga4YTCHO»

- oOyyaromuiicss Tay00KO M BCECTOPOHHE YCBOWJI MPOTrpaMMHBIN
MaTepHalr;

- YBEpEHHO, JIOTUYHO, TIOCIIEIOBATEIHLHO M TPAMOTHO €r0 M3JIaraer;

- ONMpasiCh HAa 3HAHUS OCHOBHOW M JOTOJHHUTEIBHOW JUTEPaTypHl,
TECHO MPHBS3BIBAET YCBOCHHBIE HAYYHBIC MTOJIOKEHUS C TIPAKTHIECKOM
JeSATeTbHOCTHIO HAIIPABIICHHS,

- yMe10 000CHOBBIBAET M apTyMEHTHPYET BBIIBUTAEMbIC UM HICH,

- JIeJaeT BBIBOJBI M 0000IIeHNS;

- CBOOO/THO BJIJICET CHCTEMOH CIICIIUAIN3UPOBAHHBIX TOHATHIA.

70<K<84

«XOPOLIO»
(Ga4YTCHO)»

- 00y4JaronIuiicss TBEPIO YCBOWII MPOTPAMMHBIN MaTepual, FPaMOTHO U
M0 CYHIECTBY H3JaraeT ero, ONUpasCh Ha 3HAHUA OCHOBHOMU
JTUTEPaTypHI;

- HE JIOITYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHHS C MPAKTHUYECKOW ACSITEIHHOCTHIO
HaIpaBJICHUS,

- QpTyMEHTHUPYET HAyYHbIE TIOJIOKEHNS,

- JIeJaeT BBIBOJBI M 0000IIeHNS;

- BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX TOHITHIA.

55<K<69

«yIOBJIETBOPU
TEJTHO»
«GAYTCHO»

- oOyyaroluiics yCBOWJI TOJIbKO OCHOBHOW MpOTrpaMMHBIA MaTepuall,
[0 CYLIECTBY M3JIaraeT €ro, ONHpasiCh Ha 3HAHUS TOJIBKO OCHOBHOWU
JINTEPATYPHI;

- JIOIYCKAaeT HECYIIECTBEHHbIE OLIMOKU U HETOUHOCTH;

- HWCIHBITHIBAET 3aTPYJHECHHUS B MPAKTUYECKOM MPUMEHECHHH 3HAHU
HaINpaBJICHUS;

- c1abo apryMeHTUpyeT Hay4dHbI€ MOJI0KEHMUS,;

- 3aTpyaHsAeTCs B GOPMYITHMPOBAHUH BBIBOJIOB U 0000IICHUIA;

- YACTUYHO BJAJEET CUCTEMOM CHENHATN3UPOBAHHBIX MOHSITHUH.

K<s4

«HEYJIOBIICTBO
PHUTEITHHOY
«HE 3a4TCHO»

- oOyyaromuiicsi HE YCBOWJI 3HAYUTEIBHONW 4YacTH IPOTPAMMHOTO
MaTepuana;

- JIOTyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHUH MPOoOJIeM B KOHKPETHOM HalpaBJICHUH;

- HCTIBITBIBAET TPYAHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHMIA,
- HE MOXET apTryMEHTHPOBATh HAYYHBIC TIOJIOKCHHS;

- He (hopMynHpyeT BHIBOJAOB U 000OLIEHHIA.

pu

10.4. TunoBble KOHTPOJIbHBIE 3a/IJaHUS WM UHBIE MATEPUAJIBL:
1. Bormpocsr (3amaun) i sk3ameHna (tabnuma 16)

Tabmuma 16 — Borpocsr (3amaun) asis sKk3aMeHa

Ne i/t

[lepeuens BonpocoB (3a1au) /i SK3aMeHa

VY4eOHBIM MJIAHOM HE MIPETyCMOTPEHO

2. Bonpocsr (3amaun) s 3adera / nuddepennrpoBanHoro 3adera (tadbnuma 17)
Ta6muma 17 — Borpocsr (3amaun) s 3adera / qudd. 3adera

Ne i/t

[lepeuens Bonpocos (3anayu) it 3adera / nuddepeHImpoBaHHOro 3a4era

3. Tembl u 3amaHue A BBIIOJHEHUS KypcOBOM pabOThl / BBINOJHEHUS KYpPCOBOTO IPOEKTa
(Tabnuma 18)
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Tabnuna 18 — [lpumepHblil nepedyeHb TeM Ui BBINOJHEHHUS] KypCOBOM pabOThl / BBINOJIHEHUS
KypCOBOT'O ITPOEKTa

No 11/ [IpumepHbIil IepedeHb TeM AJIs BBIIOJIHEHUsI KypCOBOM paOOThI / BHIIOJIHEHUS
on/m
KypCOBOT'O ITPOEKTa

VY4eOHBIM MJIAHOM HE MPETyCMOTPEHO

4. Borpochl Juis MpOBEAECHUS TPOMEXYTOUHOM aTTeCcTalluy Mpu TecTupoBaHuu (Tabdbauna 19)

Tabnuua 19 — [IpumepHsIii nepedeHb BOMPOCOB I TECTOB

Ne n/mt [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB

1 UYro Takoe siBJIeHHE OJTHOTO BHYTPEHHEI0 OTPAXKEHUSI U KOT'/1a OHO BBINOJIHSETCS?

2 Kakue yciioBust HEOOXOIUMBI JIJ1s1 TOTO, YTOOBI ONTHYECKUI BOJIHOBOJ MO /I€PKUBAT
HaIpaBJIieMbIE MOJbI ?

3 Harnmmure nucriepcnoHHOE ypaBHEHHE TUIAHAPHOTIO ONTUYECKOTO BOJTHOBO1A.

4 UYrto Takoe 1MojoCKOBbIM oNTHYECKU BOITHOBOA? Ero BUubI U 1OCTOMHCTBA.

5 Onumure ctpykTypy OB, ykaxuTe pasmMepbl IONEPEYHOr0 CEYEHUS U 3HAUCHUS
nokasarens npenomienus st MOB u OOB.

6 Hanummure pemenus mMHeHHOro AudepeHuaibHOr0 ypaBHEHHS 1711 ONITUYECKOTO
OJIsl B CEp/IlIeBUHE U 000s10uKe ciabonanpasisromero OB.

7 BrinosiHeHne Kakux rpaHUYHbIX YCIOBUI HEOOXOAUMO JJIsl HAX0XKIEHUS
pacmnpenenenus moJisi B OB?

8 Hanummure cootHomenue it HopmupoBaHHOM yactoTel OB. UTo MOXHO omnpenenurs,
3Hasl BEJINYMHY HOPMUPOBAHHOM YaCTOTHI?

9 Ot xakux napameTpoB OB 3aBucut koauuecTBo HampasisieMbix MoJ B OB?

10 UYro Takoe uucnosas aneprypa (NA)? B uem otnuuune pacuetHoit NA ot
s dexruHOi? Kakue coiictBa OB 3aBucst ot NA?

11 B uewm paznuume cTyneHyaToro v rpaJu€HTHOr0 MHOTOMO/JIOBBIX BOJIOKOH?

12 JIOCTOMHCTBA ¥ HENOCTATKU I'PaAMEHTHOIO BOJIOKHA.

13 [Totepu B OB. YeM 10 110xo ? PazmepHocTh yaenbHbIX oTeps B OB.

14 [IprurHBI OTJIONIEHUS ONITUYECKOTO u3aydeHus B OB.

15 [IpuunHbl paccessHUs onTudyeckoro uiydeHus B OB.

16 [TosicHuTe BO3HUKHOBEHHE MTOTEPh Ipu n3rndax OB.

17 NudopmanrionHas eMkocTh BojokHa? [IpyuurHbl, orpaHU4MBAaIOIIME ITOT HapaMeTp.

18 [lepeuncnure Bunbl nucnepcuu B ogHomogoBoM OB. Kakoii Buj aucnepcuu v npu
KaKuX yCJIOBUAX Tpeobianaer B oqHomonoBoM OB? PazMepHOCTh yaenbHOM
XpOMaTHYECKOMN AUCTIEPCHH (C TIOSICHEHUEM).

19 Uto Takoe MexxMo10Bast quctepcusi? B kakoM BOJIOKHE OHA MpeobiiagaeT u mouemy?

20 Yro Takoe nonoca npomnyckanus MOB? Kak oHa cBsi3aHa ¢ MeXMO1BOM nucnepcueit?

21 B gem cocTtouT BiMsiHME MaTepHATBHON JUCTIEPCHH HA MMOJI0Cy npormyckanus MOB?

22 [TonspuzannoHHas qucnepcusi, IPUYUHbI €€ BOZHUKHOBEHUS.

23 B uem npuHIMIIMaNbHOE OTIAMYKE NOJSIPU3ALUOHHON TUCHIEPCUU OT IPYTUX BUIOB
mucniepcuu? Ee pa3MepHOCTb.

24 B kakux ciydasx He0OX0IMMO YUUTHIBATh MOJSPU3ALMOHHYIO TUCIEPCUIO?

25 Ha3oBuTe npuunHbI NOTEPH B BOJJOKOHHO-OIITUYECKUX COECINHEHHUSIX.

26 [lepeuncnure u oxapakTepusyiiTe OCHOBHBIE ITApaMETPhl COETUHEHUH.

27 Bunbl HEHTpanbHBIX pa3BETBUTENIEH

28 [lepeuncinte OCHOBHBIE TaPAMETPHI HEUTPAIBHBIX PAa3BETBUTEIICH

29 Kaxue nmpuHIAIIBI HCIIOJIB3YIOTCS IIPH PEATU3ALMH CIIEKTPAIBHO-CEIEKTUBHBIX
pa3BeTBUTEINCH?
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30 Kakoe ocHOBHOE Ha3HAUEHUE CIIEKTPAJIbHO-CEIEKTUBHBIX Pa3BETBUTENEH?

31 [TpuHMn neiicTBUs oTpakaTeabHOU AUPPAKIIMOHHON PEIIETKH, €€ OCHOBHBIE
MapameTpsl.

32 JlocTouHCTBa U NTPUMEP IPUMEHEHHUS BOJIOKOHHO-ONTUYECKON TU(PAKIIMOHHON
PELIETKH.

33 Hapucyiite pyHKIIMOHATBHYIO CXEMY MEpPEArOIIEro OMTOANICKTPOHHOTO MOTYIIS.

34 [losicHuTE Ha3HAYEHUE €T0 KOMIIOHEHTOB.

35 [IpuHIHMI JENCTBHS U HA3HAYEHUE ONITHYECKOTO U30JIITOPA.

36 [Touemy p-i-n poToaroab1 001aTAIOT OOTBITUMU YYBCTBUTEIHLHOCTHIO U
OBICTPOICHCTBHEM TIO CPAaBHEHUIO ¢ (HOTOIMOAAMH Ha P-n mepexojie?

37 Onumure NpUHLIKI AEHCTBUS, Ha30BUTE IIpenMylecTBa U HepocTaTku JID /1.

38 [Touemy kpemHueBbie @/ He UCTIONB3YIOTCA B CIIEKTpaibHOM auanazone 1,3 — 1,55
MKM ?

39 Hapucyiite u onumure GyHKIHOHAIBHYIO cXeMy LH(ppoBoro poronpueMHOro
YCTpOMCTBA.

40 HazoBute nctouyHnku mymMmoB B GoTonpueMHOM ycTpoiicTBe. KakoBa mpuunHa
BO3HMKHOBEHHUSI KBAHTOBOTO IlIyma?

41 Hanumwure gpopmyny 11 OTHOIIEHHS CUTHAI\LIYM Ha BbIX0/€ (DOTONPUEMHOIO
YCTpOMCTBA.

42 UYro Takoe ko3 dunreHt ommdbok? OT 4ero oH 3aBUCUT?

43 Kaxue Bunpl ontrueckux ycunurtenei (OY) Bbl 3Haere?

44 HazoBure u oxapakrepusyiite TeXHOJIOTUH, uctob3yembie B BOCIL.

45 [lepeuncnure u NOSICHUTE ONEpPALIUH, UCIIOJIb3yEeMbIE MPU POPMUPOBAHUU LTUPPOBOTO
Teae(OHHOTO CUTHAaJA.

46 KakoBa ocHoBHas 11e51b koaupoBaHus nudposoro curHana B BOCII ?

47 B uem 3akmtouatorcst Hepocratku [TLIU?

48 Oco6ennoctu u nocrouncrsa CLIU

49 HazoBute 0CHOBHBIE JOCTOMHCTBA BOJHOBOI'O 00OBEIMHEHNUS KaHAJIOB MPH Iepeaaye 1o
OJIHOMY BOJIOKHY.

50 Bo3moxHa Jin AByHanpaBiieHHas nepegadya nHGOpMaluy o 0JHOMY BOJIOKHY?
[TosicHure.

51 Oco0eHHOCTH aHaJIOrOBbIX ONTHUUYECKUX CUCTEM Iepeadn, 00JacTh IPUMEHEHHS

52 UYro Takoe conuToH? YcinoBus ero (GopMHUpPOBAHMUS.

5. KoHTposbHbIE U MTpaKTUYECKHE 331a4H / 3a1aHus 1o qucuuruinbe (tadnuma 20)
Tabnuna 20 — [IpumepHbIii IepeyeHb KOHTPOJIbHBIX U MPAKTUYECKUX 3a/1ad / 3aJaHui

Ne n/mt [IpumepHbIil nepedyeHb KOHTPOIbHBIX U MPAKTUUECKUX 3a1a4 / 3aJJaHUi
1 Pacuer konmyecTBa MO B ONITHYECKOM BOJIHOBOJIE
2 Pacuer noTepp B ONTHYECKOM BOJIOKHE
3 Meroas! n3MeEpPEeHHUs AUCIIEPCUY B MHOTOMOJIOBOM BOJIOKHE
4 Pacuer mapameTpoB ONTHYECKOTO YCHIIMTEISA
5 Pacuer yyBcTBUTENBHOCTH (POTONPHUEMHUKA
6 Oueprerudeckuid noteniman BOCII

10.5. Meroauueckue MaTepualibl, ONPEACISAIOIIME IPOLEAYPhl OLICHUBAHUS 3HAHWM, YMEHH,
HABBIKOB U / WJIM OIBITAa JEATEIBHOCTH, XapaKTEPU3YIOLIUX 3Talbl (OPMUPOBAHUS KOMIIETEHLIUH,
conepxkarcs B [losoxenusix «O TeKyleM KOHTPOJIE YCIEBAEMOCTH M ITPOMEXYTOUHOM aTTeCTalluu
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cryaeHtoB ['VAIL, oOyuarouuxcs mo mnporpamMmbl Beiciiero ooOpasoBaHus» v «O MOIYIbHO-
PEUTHHIOBOM cUcTeMe OLIEHKH KauecTBa yueOHOM paOboThl cTyneHToB B ['Y Ally.

11. MeToxmquKne YKa3zaHuda JJisd OﬁyanOHIl/IXCﬂ 10 OCBOCHHIO JUCHUIIJIMHBI

Lenbto TUCHUIUIMHBI SIBJISIETCA — NOJYYEHHE CTYJIEHTaMU HEOOXOJAUMBIX 3HaHUW U yMEHUU
B 00JacTH M3y4€HUE CHUCTEM CBS3M, B IEPBYIO OYEPEIb ONTUYECKUX CHCTEM, UYTO IO3BOJUT
HCII0JIb30BaTh UX B MPO(PECCHOHATBHON NEATENbHOCTU MPHU pealiu3allid COBPEMEHHBIX NMPOEKTOB
Taxke 1enpl0 MpenojaBaHusl JAUCLUIUIMHBI SBJSIETCA IPEICTaBICHHE BO3MOXHOCTU CTYACHTaM
pa3BUTh U MPOJEMOHCTPUPOBATh HABBIKM B OOJACTH OBJIQZCHUS COBPEMEHHBIMH METOJaMU
IIPOEKTUPOBAHUS, MOJArOTOBKM K IPOU3BOJCTBY, TEXHHYECKOMY OOCITY)XKHBAaHUIO BOJIOKOHHO-
ONTUYECKUX KOMIIOHEHTOB M YCTPOMCTB. JlaHHBIE KOMIIOHEHTHI U YCTpOICTBa IpH pa3paboTke U
IIPOM3BOJICTBE CIIOXKHBIX JIA3€PHBIX CUCTEM Nepeadn U 00paboTKU MHPOPMAIHUH.

MeTtoanyeckue yKa3aHus A5 00y4aroIUXCsl 0 OCBOEHHIO JeKIIMOHHOT0 MaTepuaJia

OcHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO MaTepHuajga — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKO€ ¥ SICHOE M3JI0KeHHe ydyeOHoro MaTepuaia. HasHaueHne cOBpeMEHHOM JIEKIIMU B PaMKax
JUCHMIUIMHBI HE B TOM, YTOOBI IIOJIYYUTh BCHO HH(DOpPMAIMIO TIO TEeME, a B OCBOCHHUH
(dyHIaMEHTAIBHBIX TPOOJIEM TUCITUTUTHHEI, METOJIOB HAYYHOTO MO3HAHUS, HOBEHIIIUX JOCTHKCHHM
HAay9yHOH MbIciM. B ydeOHOM  mporecce  JEKIUS — BBIMOJHSET  METOJOJIOTHYECKYIO,
OpPraHM3aIMOHHYI0 ¥ HH()OPMAIMOHHYIO (YHKIWHU. JIeKIus pacKpbIBaeT MOHATHHHBIA armapar
KOHKPETHOW o0yacTH 3HaHWsA, €€ NpoOJeMbl, TaeT MeJIbHOE IPEICTaBICHHE O IUCIUIUINHE,
MTOKAa3bIBACT B3aUMOCBSI3b C JPYTUMHU JUCITUTLTAHAMH.

[lraHupyeMbl pe3ylIbTaThl IPU OCBOCHUU 00YYAIONINMCS JICKIIMOHHOTO MaTepHaa:

— TIONYyYCHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
ONpEeAENseTCA LEJEBOM YCTAHOBKOM K KaXJI0M KOHKPETHOM TEME;

—  TIOJIyYCHHE OTIBITa TBOPUYECKOH pabOTHI COBMECTHO C MPETIOIaBaTeIIEM;

— pa3BuTHE  TPO(PECCHOHATBHO—ICIOBBIX  KAauyecTB, JIIOOBM K  MpeIMeTy H
CaMOCTOSTEIIEHOTO TBOPYECKOTO MBIIIICHHUS.

— TosIBJIEHUE HEOOXOAUMOI0 HHTEpeca, HEOOXOAUMOTIO Uil CAMOCTOSTENBHON paboOThI;

— TIOJIyYCHHE 3HaHWUH O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKU U O MPOTHO3E
WX Pa3BUTHS Ha OJIMKAKNIIINAE TOIBL;

— HAY4YHTCS METOJWYECKH oO0pabaTeiBaTh MaTepuai (BBIACIATh TJIaBHBIC MBICIH U
TTOJIOKCHHUSI, TPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSTH WX B Pa3JIMYHBIX (DOPMYIIUPOBKAX);

— TOJyYCHHWE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSTHH.

JlekuvoHHBIM ~ MaTepuans  MOXKET  COIPOBOXKIATBCA  JIEMOHCTpAallMEW  ClIaijoB U
WCTIOJb30BAHMEM  PA3aTOYHOTO MaTepualia MpPH TPOBEICHHHM KOPOTKUX JUCKycCHH 00
OCOOCHHOCTSX MPUMEHEHHS OTACIbHBIX TEMATHK 10 JUCIUTIINHE.

CrpyKTypa npeaocTaBiICHUS JEKIIMOHHOTO MaTepHaa:
- MUQPPOBBIC CUCTEMBI CBSI3H, CTPYKTYpHAsi CXeMa CHCTEMBI CBSI3H, OCHOBHBIC Y3JIBI;
- IJIC3UOXPOHHAs IIU(PPOBaAst HEPAPXUsI, 0COOCHHOCTH, IOCTOMHCTBA M HEAOCTATKH CTPYKTYPHI.
- CHHXpOHHasI U(PpOBasi Hepapxus, CTPYKTYpPHAsI CXeMa CETH CBSI3U,, OCHOBHBIE Y3IIbl, CTPYKTypa
MH(OPMALIMOHHOTO KaJipa, 0COOEHHOCTH JIOCTOMHCTBA U HEIOCTATKH CTPYKTYPBI.
ONITHYECKUE CUCTEMBI CBSI3H, BOJIOKOHHO-ONITHYECKUE KOMIIOHEHTHI,
OTITHYECKOE BOJIOKHO, BUIBI, TAPAMETPHI U XapaKTECPUCTHKH;
- TpHUEMOTIepeIaloIINe YCTPOMCTBA, BOJOKOHHO-ONTHYECKUE YCUITUTEIIH,
- TMaCCUBHBIC KOMITOHCHTEHI.
- BOJIOKOHHO-onTHuYeckne cuctemsl cBsizu (BOCC), ocobeHHOCTH, TJOCTOMHCTBA, TOTIOJIOTHH;.

- ogHokaHanbHas 1udpoBas BOCC ¢ tonosiorueil Touka-TouKka, METOAbl YBEIMUEHUs HH(pOpMa-
nuonnon emxkoctu BOCC;
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- C UICTEMBI CO CIICKTpaJIbHBIM O6’B€)II/IH€HI/I€M HHq)OpMaIII/IOHHI)IX KaHaJIOB, CTPYKTYpHas CXEMa,
0COOCHHOCTH, HCTOYHHUKH TTOMEX;
- COJIMTOHHBIC CUCTEMBEI, O6J'IaCTI/I MMPUMCHCHUA, HCIOCTATKH

Meroandeckue ykazaHusl IO OCBOSHHUIO JICKITMOHHOTO MaTepuaia UMEIOTCS B U3JTaHHOM BHUJIE:
1. Kanuaun B.A., IIpecinenes JI.H. Ontuueckue BOJIOKHA U TACCUBHBIE KOMIIOHEHTHI
BOJIOKOHHO-ONTHYECKUX JTUHHUHU CBSI3HU ,YueOHoe nmocoodue, CII-6, 'YAIIL 2007, 80 c.
2. I'punes A.10., Haymos K.II [IpecneneB u ap. OnTuueckue yCTpOHCTBA B paJUOTEXHUKE.
VYyebnoe nmocobue s By30B. M., Pagnorexnuka, 2005, ¢.137 —239.

MeToauyeckne yKa3aHusi Ui OOY4YaIOIIMXCA IO NPOXOKIEHUI0 MNPAKTHYECKUX
3aHATHIl

[IpakTrueckoe 3aHATHE SBISETCA OTHOM W3 OCHOBHBIX (DOPM OpraHu3anu y4eOHOTO
mpoIriecca, 3aKJIFOYAIONIAsCcs B BBITIOJHEHUH OOYYalOIMMUCS TMOJ PYKOBOJICTBOM IPEIOAaBaTENs
KOMIUIEKCAa YYEeOHBIX 3aJaHUil C 1EJIbI0 YCBOCHUS HAyYHO-TCOPETUUYECKUX OCHOB Yy4eOHOM
JUCIUIIIIMHBI, npno6peTeH1/I${ YMGHI/Iﬁ 1 HaBBIKOB, OIIbITa TBOp‘IeCKOI\/'I ACATCIIbHOCTH.

HGJ'[BIO HpaKTI/ILICCKOFO 3aHATUA JIA o6yqa}01ueroc;1 ABJIACTCA HpI/IBI/ITI/IC O6yanOIHCMC${
YMEHUH U HABBIKOB MPAKTUYECKOH AEATEIBHOCTH 110 U3y4aeMOW TUCHHUILINHE.

[Inanupyembie pe3ynbTaThl MPU OCBOCHUH 00YUYAOIIEMCS IPAKTUICCKUX 3aHATHI:

— 3aKperuieHHe, YIIIyOJIeHHWe, pacIIUpeHue | JAeTalu3alus 3HAaHUW TpU  PEelIeHUH
KOHerTHBIX 3aja4,

— Dpa3BUTHE  TMO3HABATEIbHBIX  CHOCOOHOCTEH,  CaMOCTOSATEIBLHOCTH  MBIIIJICHUS,
TBOp‘-IeCKOI/I AKTHUBHOCTH,

— OBJIaJICHME HOBBIMM METOJAAMM U METOJMKAMHM M3y4YEHHUS KOHKPETHOM y4yeOHOM
JUCIHUIIIINHBI,

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI TIOJYYCHHBIX 3HAHUU IS
BBITIOJIHCHU A 3aJlaHUU

— o0ecrieyeHue pPALMOHAIBHOTO COYETaHMsl KOJUIEKTMBHOW M WHAMBHUAYaJIbHON (GopMm

00y4eHHS.
@YHKIMN MPAKTUYECKUX 3aHATUN:

— TIO3HaBaTelbHasi;

—  Ppa3BUBaIOLIAs;

— BOCHHTATENbHAs.

[Io xapaktepy BBINOJHAEMbIX OOYyYaIOUIUMCS 33JaHUM IO MPAKTUYECKUM 3aHATHSAM
HOJIPA3/IEIISIOTCA Ha!

— O3HAKOMMTEJIbHBIE, IPOBOJAUMBIE C LEIbI0 3aKPEIUICHUS U KOHKPETH3ALUN U3y4EeHHOTO
TEOPETUYECKOT0 MaTepuaa;

— aHAJUTUYECKHE, CTaBsIlHE CBOCH IIeJIbI0 MOJy4YeHHEe HOBOM MH(pOpPMalUu HAa OCHOBE
(hopManM30BaHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHbBIE C IOJIY4YEHHEM HOBOM HMH(OpPMALUU MYTEM CaMOCTOATEIbHO
BBIOpAHHBIX MOJXOJ0B K PELICHUIO 3a/1a4.

@®opMbl  OpraHM3allMi MPAKTUYECKUX 3aHATUH ONpPENeNsIIoTCS B COOTBETCTBHUH  CO
CHeU(PUUIECKUMH OCOOEHHOCTAMU Y4eOHON IUCHUIUIMHBI W 1easMu oOydeHus. OHU MOryT
IIPOBOJUTHCS:

— B MHTEPaKTUBHOM (hopMme (pelIeHne CUTYallMOHHBIX 3a]1a4, 3aHTHSI 10 MOAEITUPOBAHUIO
pEaIbHBIX YCJIOBUM, JI€JOBbIE WIPbl, HMIPOBOE MPOEKTUPOBAHUE, WMMTALMOHHBIE 3aHATHUS,



17

BBIC3JIHBIC 3aHATHUA B OpraHu3anuu (IpeanpusTvs), naeioBas ydeOHas urpa, poJjieBas Hrpa,
MICUXOJIOTMYECKUI TPEHUHT, KeiiC, MO3TOBOW LITYPM, I'PYNIIOBbIE AUCKYCCHH);

— B HE MHTEpaKTUBHOM (opme (BBINOIHEHHE YINPAKHEHWUM, PELIEHUE TUIIOBBIX 3a7ad,
pelIeHre CUTYallMOHHBIX 33/1a4 U JIpyroe).

MeTtoiuka IpoBeJeHHs IPAKTUYECKOTO 3aHATHUS MOKET OBbITh Pa3IMYHOM, IPU 3TOM Ba)KHO

JOCTHIXCHHUC O6IIICI>1 eI JUCITUITIINHBI.

TpeOGoBanusl K NPOBeIEHUIO NPAKTHYECKUX 3aHATHI
[IpakTueckue 3aHATUS MPOBOJIATCS B HMHTEPAKTUBHON (GopMe B BHJE TIPYNIOBBIX
JMCKYCCUH IO TEMaM, IIPe/ICTaBICHHBIM B TaOuIIe 4.

MeToauyeckne yKazanus Jjisl 00yYAOUIUXCS 10 MPOXOKAEHHIO J1a00paTOPHBIX padoT

B xoze BbInosHeHUs 1a00paToOpHBIX paboTa 00yJaronuiics JOKEH yrIyOUTh U 3aKpENUTh
3HAHMUSI, MPAKTUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHON METOJUKON M TEXHUKOM SKCIIEPUMEHTA B
COOTBETCTBUM C  KBaJU(UKALMOHHOW  XapaKTepUCTHKON  oOydaromerocs. BrinonHeHue
71a00paTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IPAKTUYECKOM, pacyeTHO-aHAIUTUYECKOU
4acTel U KOHTPOJIBHBIX MEPOIIPUATHH.

BrimonHenue 1mabopaTtopHBIX pabOT O0OYYarOIIMMCS SIBJISIETCSI HEOTHEMJIEMOM YacThIO
U3YYEHUS JUCLUIUIMHBI, OIpelesieMOd y4yeOHBbIM IUIaHOM U OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIMM PELICHHE CIEIYIOINX OCHOBHBIX 33/1a4 Yy 00y4arolerocs:

— npuoOpeTeHHre HaBBIKOB HCCIIEIOBAHUS MIPOLECCOB, SIBJICHUM U 0OBEKTOB, H3y4aeMbIX B
pamKax JaHHOM UCUUIUIMHBI;

— 3aKpeIuvieHHe, pa3BUTHE U JETalu3alus TEOPEeTHUECKUX 3HaHWM, IOJIy4YeHHBIX Ha
JEKUUSAX;

— TMOJy4eHHe HOBOM MH(OpMAINH 110 U3y4aeMOU TUCIUIUINHE;

— TpuoOpeTeHnEe HaBBIKOB CAMOCTOSTEIHHON pabOThI C TabOpaTOPHBIM 000PYIOBAHHEM U
npuOoOpaMH.

3aganue u Tpe0OBAHUSA K NIPOBEJIEHHUIO JIA0OPATOPHBIX padoT
3ajaHue M TpeOOBaHMS K NPOBEICHHUIO JIaOOpAaTOPHBIX paboT chHOpPMYIUpPOBaHBEl B
METOAUYECKUX MTOCOOUSX:
1. Ilpecnener JI.LH. BoOJIOKOHHO-ONITMYECKHME KOMIIOHEHTBI W CHCTEMBl I€pelayu.
Metonuueckie yKazaHus K BBINOJHEHHIO Jabopartopubix pabor, CII6. I'VAIL 2014
(amexTpoHHbIE MaTepuaibl Kadeapsl 23).

Ctpykrypa u ¢popma oTueTa 0 J1a6opaTopHoOii padoTe
3ajaHue M TpeOOBaHMS K TNPOBEJACHHUIO JIaDOPAaTOPHBIX paboT chHOpMyIUpPOBaHBEl B
METOAUYECKUX MTOCOOUSX:
2. Ilpecnene JI.LH. BOJIOKOHHO-ONTHYECKHME KOMIIOHEHTBI W CHCTEMBl II€pelayu.
Metonuueckie yKazaHus K BBINOJHEHHIO Jabopartopubix pabor, CII6. I'VAIL 2014
(3mexTpoHHbIE MaTepuaibl Kadeapsl 23).

TpebGoBanus k 0opMIIeHHIO 0OTUYETA 0 JIA0OPATOPHOI padoTe
3ajaHue M TpeOOBaHMS K NPOBEICHHUIO JIaOOpAaTOPHBIX paboT chHOpPMYIUpPOBaHBEl B
METOAUYECKUX MTOCOOUSIX:
3. IlpecneneB JI.LH. BoJIOKOHHO-ONITHYECKHE KOMIIOHEHTBI M  CHUCTEMBI IEepelJadH.
Metonuueckie yKazaHus K BBINOJHEHHIO Jaboparopubix pabor, CII6. I'VAIL 2014
(3meKkTpoHHbIE MaTepuaibl Kadeapsl 23).
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MeToauyeckne ykazaHusi JJIA OOyYalOIMXCHA 1O MPOXOKIEHHID) CAMOCTOSATEIbHOM
padoThI

B xone BBITIOTHEHUST CaMOCTOSTEIHHOM paOOThI, OOYYAIOUIUKCS BBITIOJHSAET PaboOTy IO
3aJJaHUI0O W TIPH METOJWYECKOM PYKOBOJCTBE NperojaBareis, HO 0e3 ero HemocpeiCTBEHHOTO
YYaCTHSL.

st oOydarommxcsi 1Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSATEIbHAs paboTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBITIOTHEHUS CaMOCTOSITEIBHON paboThl, y oOydaromerocs (opMupyercs
1esrecoo0pa3Hoe IUIaHNPOBaHUE pabovero BpeMeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS U
HABBIKM B YCBOCHUH W CHCTEMaTH3aIlUU TPHOOPETAEMBIX 3HAHUN, 00CCIICYNBACT BHICOKHI YPOBEHb
YCIIEBAeMOCTH B TIEPUOT OOYICHHSI, [TOMOTACT MOJyYUTh HABBIKU MOBBIMIECHUS TTPO(HECCHOHATEHOTO
YPOBHSI.

MeTomuYecKUMH ~ MaTephallaMd,  HalpaBJSIIOIIMUMH  CaMOCTOSITCIIGHYIO — paboTy
00yJarOIIMXCsl SIBJSIOTCS:

—  y4eOHO-METOUYECKHI MaTepHall 10 JUCIHUILINHE;

— METOJIUYECKHE yKa3aHUS IO BBHITIOJHEHUIO KOHTPOJIBHBIX paboT (sl 00ydJaromuxcs mo
3a04HOU (hopme 0OyueHus).

Meroauyeckue yKazaHMs [1Jsi O0Oy4YalOIIHMXCS IO HPOXOXKIEHUIO IPOMEKYTOYHOM
aTTrecTaluu

[IpomexyrouHas aTTecrauus 00y4aroImuxcs IperycMaTpuBaeT OLICHUBaHHE
IIPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydyeHHs o auciuiuinHe. OHa BKIIOYAeT B
cels:

— 9K3aMeH — (opMa OLIEHKH 3HAHUH, MOJIYYEHHbIX 00YyYarolUMcs B MPOLECCe U3YUCHUS
BCEW TUCIUIUIMHBI WK €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOIM pabOoThl, CIOCOOHOCTH MPUMEHSTh UX
JUIs  peuleHHs] MpaKTUYEeCKMX 3aJad. OK3aMeH, KaK [paBWio, IPOBOJUTCS B IEPUOA
9K3aMEHAllMOHHOM CECCHHM M 3aBEpPIIACTCA AaTTECTALlMOHHONW OLEHKOW «OTJIIMYHO», «XOpOULIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

— 3a4eT — 3T0 (popma OIEHKU 3HAHHM, MOJYyYEHHBIX OOydarolUMCS B XOJI€ HU3y4YCHHS
y4eOHOM JUCHMIUIMHBI B LIEJIOM WIM IPOMEXYTOYHas (110 OKOHYAHUU CEMECTpa) OLEHKa 3HaHUMU
oOyuarouuMcs 1o OTAEIbHBIM pazjieiaM JUCLUUIUIMHBI C aTTECTAllMOHHOW OLIEHKOM «3au4TE€HOY» WU
«HE 3a4TECHOY.

— muddepeHIIUPOBaHHBIA 3a4eT — OTO (opMa OIEHKM 3HAHWM, TOJYYEHHBIX
oOyyarouuMcsl NPy HU3yYEHUM AUCLMUILIIMHBI, TPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYpCOBBIX
paboT, HayyHO-HUCCIIEN0BATEIbCKUX PadOT U MPOXOXKICHUM MPAKTHK C aTTECTAllMOHHOW OLEHKOM
«OTIMYHO», «XOPOLIO», «YAOBIETBOPUTEIBHO», «HEYNOBICTBOPUTEIIBHOY.

Cucrema OLEHOK IpH IPOBEACHUH IPOMEKYTOUYHON aTTECTAllUU OCYILIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusmMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAaEMOCTH U
MIPOMEXYTOUHOM arrectanuu cTyaeHToB ['YAII, oOydaroomuxcss MO0 MNporpaMMbl BbBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHIOBOM CHUCTEME OIIEHKH KadecTBa Y4eOHOU paboThI
cTyneHTOB B ['YAID».
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