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AHHOTaNINA

Hucuurumaa «OCHOBBI ONTHKW» BXOIAMT B 00pa3oBaTENbHYIO IMPOrPaMMy BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.05 «Jla3epHas TexHMKa U Ja3epHbIE TEXHOJIOIMI» HAIPABICHHOCTH «Jla3epHas TexHHKa U
Ja3epHbIe TEXHOIOTUWY. J(ucuummnna peanmsyercs kadempoit «Ne23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHIA:

[IK-5 «Cnocoben k pacuéry, MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO TUIIOBBIX CHCTEM,
npuOOpOB, y3JI0B U JeTajlel JJa3epHOM TEXHHKH, Ja3€PHBIX ONTUKO-3JIEKTPOHHBIX MPUOOPOB H
CUCTEM»

CopepxaHue AMCLUUIUIMHBI OXBATbIBAET KPYr BOIIPOCOB, CBSA3AHHBIX C SIBJICHUSMHU U
MIPOLIECCaMHU, TPOUCXOIAIIMMH B ONTHUYECKOM JIMAINa30He JIEKTPOMArHUTHOTO MOJIS.

[IperonaBanre TUCHMIUIMHBI TPEAyCMAaTpPUBAET ClEAyIoue (opMbl OpraHU3aluu
y4eOHOro mpolecca: JIKIUH, JiabopaTOopHble pabOThl, CEMUHAphl, CaMOCTOSITENbHAs paboTra
CTYJI€HTOB, KOHCYJIbTAI[UH.

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLUIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUYeHUs IO JUCIMILTUHE KPYCCKHID)



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenwto mpenonaBanus AUCIUIUTHHBI "OCHOBBI ONTUKH" SIBJISIETCS ITOATOTOBKA OaKkamaBpa
no HampasieHuto 12.03.05, B paMkax KOTOPOM OCYIIECTBIISIETCS IOJy4YE€HUE CTYyAECHTaMU
HEOOXOIUMBIX 3HaHMH B 00JACTU 3JIEKTPOMArHUTHBIX SBJICHUH ONTHYECKOIrO AMana3zoHa, U
HaBBIKOB pacueTa ONTHYECKUX IOJeH B yCTPOWCTBAX ONTHYECKOW 00pabOTKU HMH(pOpMaIuH, a
TaKXe IPOJEMOHCTPUPOBATh IOJYUYCHHbIE CTYACHTAMM 3HAaHHMS U HABBIKM IpU pa3paboTke
KOHKPETHBIX ONTO3JIEKTPOHHBIX YCTPOMICTB.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHUKaAMU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI O0yYaIONIUICS JODKEH 00JaJaTh CIETyHOINIMMH
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMH U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Tabnuua 1 — [lepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKEHMUSI
Kon n
Kareropus (rpynma) Kox n HanMeHOBaHUE HHAMKATOPA JOCTHIKEHHS
HalMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHINH
KOMIIETECHINH
[1K-5.3.1 3HaTh OCHOBHBIE THIIBI U
XapaKTePUCTUKH ONTUYECKUX CUCTEM JIa3epHBIX
OIITUKO-3JIEKTPOHHBIX MPHOOPOB,
000pyI0BaHUS M TEXHOJIOTUIL; 3JIEMEHTHYIO
0a3y, HCIIOJIb3YEMYIO B H3/ICIHAX JIA3EPHOM
TEXHUKU; ONITUYECKUE MaTepUalbl U
TEXHOJIOTHUH; METOJIbI PA0OTHI C HAYYHO-
TEXHUYECKOH JTuTepaTtypoil u uHpopmanueii;
I1K-5 CriocobeH k npaBuiIa 0POpPMIICHHUS YEPTEKEH U
pacuéry, KOHCTPYKTOPCKOM TOKYMEHTAaLUY;
MPOEKTUPOBAHUIO U | KOMITBIOTEPHBIE TEXHOJIOTHH MOJICIIMPOBAHUS U
KOHCTPYHPOBAaHUIO | KOHCTPYHPOBAHHUS JIa3epHBIX OMTHUKO-
THIIOBBIX CHCTEM, AJIEKTPOHHBIX MTPHOOPOB
ITpodeccronanbHbIe )
npubopos, y3nos u | [IK-5.Y.1 ymers BeIOUpaTh MeTo1(bl) pacuéra
KOMIICTEHIIH

JeTaJIey J1a3epHON
TEXHUKH, JJA3€PHBIX
OINTHKO-
JJEKTPOHHBIX
npuOOPOB U CUCTEM

npu pa3paboTKe J1a3epHbIX TPUOOPOB U CUCTEM;
paccUUTHIBaTh MMApaMETPbl U XapaKTEPUCTUKHU
ONITUYECKUX Y3JIOB JIa3€PHBIX MPUOOPOB U
cUCTeM; pa3padbaThiBaTh KOHCTPYKTOPCKYIO
JIOKYMEHTALUI0; KOHCTPYUPOBATH TUITOBbHIE
JIETAJIN M Y3JIbI JIA3€PHOU TEXHUKU; IOJOUPAThH
I10 33/IaHHBIM ITapaMeTpaM U XapaKTEPUCTUKAM
AJIEMEHTHYIO 0a3y JIa3epHBIX TPHUOOPOB U
CUCTEM; aHAJIM3UPOBATh, IIPEACTABIIAT U
0pOpMIIATH Pe3yIbTaThI MPOSKTHO-
KOHCTPYKTOPCKOM AEATEIBHOCTH IIPU
pa3paboTKe Ta3epHBIX TPHOOPOB, CUCTEM U
TEXHOIOT U

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
NIPY U3YyYSHHUH CIICAYIONINX JTUCIUTLIIH:
— «MareMaTuka-1 (aHanuTHYecKas TeOMETpUs U JIMHEWHas anredpa)y,



— «MmaTeMaTuka-1 (MaTeMaTUYECKUN aHau3)y,
— «pusuKay,

— «XUMUN,

— «IKOJIOTHUS»,

— «uH(pOpMaTHUKaY,

— «UH)XEHEPHAas U KOMIBbIOTEpHas rpaduxa,
— «0€e30MacHOCTb KU3HEACATEIHBHOCTI.

3HaHus, MOJYyYECHHbIE NPU M3YyUYEHUHU Marepuaia JaHHOW JUCIHHUIUIMHBL, HUMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U MOTYT HCIIOIb30BAThCS MPU U3yUYEHUU APYTUX TUCIUILINH!

— «KOTEpEHTHas ONTHUKAY,

— «J1a3epHbIC U3MEPECHHUS,

— «HETUHEHHAast ONTHKaY,

— «BBEJICHUE B PAJIUOOIITUKY»,

— «J1a3epHbIE CUCTEMBbI CIIEIMATLHOTO Ha3HAYCHUSY,

— «ONTHYECKHE YCTPOicTBa 00pabOTKH HH(DOPMALIUNY.

3. OO0BEM ¥ TPYIOEMKOCTh JUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
paboTHI 10 TUCIHUTUINHE (M paclpeelieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIUITITUHBI

TpynoeMKkocTs 1o
Bun yueOHoM paboTh Bcero cemecTpam
Ned
1 2 3
Oowan mpyooemMKocnb oucyunIuHl, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacos npakmuueckoii 0020Mo8KuU 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (wac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
17 17
(uac)
nabopartopubie paboTsl (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmossmenvnas paboma, Bcero (dac) 93 93
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ager, sk3zamen (3auer, Hdudd. 3ay, DK3. OK3.
DK3.%%*)

*k
IIpumedaHue: kaHaMAATCKHI 9K3aMeH

4. CopneprxaHue JUCHUTUINHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIHUIUIMHBI [0 pa3jenaM U BUIaM 3aHSITHIM.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYAOEMKOCTh MPUBEACHBI B Tabu1e 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh
Jlexmmn 113 JIP KII CPC
(uac) (C3) (uac) (uac) (dac)

Cemectp 4

P a3/1CJIbl, TCMbI JUCIMUITIIMHBI




Pazpen 1. 4 4 6 34
Tema 1.1. 1 1 8
Tema 1.2, 1 1 8
Tema 1.3. 1 1 9
Tema 1.4. 1 1 9
Paznen 2. 4 4 6 34
Tema 2.1. 1 1 8
Tema 2.2. 1 1 8
Tema 2.3. 1 1 9
Tema 24 1 1 9
Pasznen 3. 4 4 5 25
Tema 3.1. 1 1 8
Tema 3.2. 1 1 8
Tema 3.3. 1 1 9
Hroro B cemectpe: 17 17 17 93
Hroro 17 17 17 0 93

[IpakTrueckas

IIOAroTOBKAa  3aKJI04YacTCsad B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

00y4aromMMUCS OTIPEIEIICHHBIX TPYAOBBIX (YHKINH, CBA3aHHBIX C OyAyIIei mpodhecCHoHaTbHON

JACATCIIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [IUKIIa

Howmep paznena

HaszBanue u conep:xanue pas3aesioB U TEM JEKIIMOHHBIX
3aHATHU

1

YpaBHeHHs CBETOBBIX I0JIeH

Tema 1.1 DnemeHThl BEKTOPHOrO aHaiau3a BeKTopHbIE
¢byakiun  [loBepXHOCTHBIE, KOHTYpHbIE M OOBEMHBIE
MHTErpaJIbI.

Huddepenunansabie onepaTopsl (TPagUeHT, JUBEPreHINS,
porop). Teopemsi I'aycca u Crokca

Tema 1.2. VYpaBHenuss MaxkcBemia B Bakyyme BosHoBbIE
ypaBHEHUs, ypaBHeHUs [ enbpMrobia

Tema 1.3. Teopema [loitHTHHra. DHEPrUs CBETOBOM BOJIHBI.

Tema 1.4 ITonspusaiusi CBETOBBIX BOJIH

JAudppakuud, 1ucnepcusi 1 HHTep(pepeH st CBETOBBLIX BOIH
Tema 2.1. [Iudpaxiust cBeToBbix BoaH. [Tpuniun ['toiirexca -
@penens. Tema 2.2 HurerpanpHas Teopema Kupxroda
Hudpakmus @penens u Opaynrodepa.
Tema 2.3. Tucnepcus cBeToBbIX BOoJH Da3oBas U rpynmnosas
CKOPOCTH
Tewma 2.4. UnTepdepenimonnsie spienns. KorepeHTHOCTh

Paccesinne cBeTOBbIX BOJIH
Tema 3 1. SIBnenue paccesnus csera Paccesnue Panes u Mu
Tewma 3.2. KomOuHaIImoHHOE paccesHue.

Tema 3.3 Paccessnue Manpaensiitama - bpusrossa.




Tema 3.4. AKyCTOONTHYECKOE B3aUMOAECHCTBHE.

9J1eMeHTbl KBAHTOBOMH ONTHKH

Tema 4.1. I'panuiibl IpUMEHUMOCTH BOJIHOBOM TEOPUHU CBETA.

Tema 4 2. KBanTosrle runore3nl [Imanka u DWHIITENHA

DHeprusi CBETOBOM BOJIHBI ITPH KBAHTOBOM OITMCAHUU
Tema4.3. KBaHTOBOE ONMCAHUE ONTUYECKOTO U3JIYYEHUS U €r0
KJIACCUYECKOE TTPUOJIMIKEHUE

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

N3 Hux Ne
®opmsbl .
Ne | Tembl mpakTHUYECKHUX e — TpynoeMKOCTb, | IPAaKTUYECKOU | pa3jaeiia
/a 3aHATAN p ~ (gac) MOJATOTOBKH, | JUCLIMII
3aHATUH
(dac) JIUHBI
Cemectp 4
1 MaremaTrnuecKkuit
amnmapar
pat Cemunap 2 1
KIJIACCHYECKOM
ONTHKHU
2 | YpaBHEHHS CBETOBBIX
p . Cemunap 2 1
oJIei
3 | Teopema [loitHTHHT Cemunap 2 1
4 ndpakius
Jngpaxn Cemunap 3 2
CBETOBBIX BOJIH
5 HCIIEPCHS CBETOBBIX
A P Cemunap 2 2
BOJIH
6 | UHTepdepenimonnbie
pdepenn CemuHnap 2 2
SIBIICHUS
7 AKyCTOONITHYECKOE
Y . CemuHap 2 3
B3aMMOJICIICTBHE.
8 | DimeMeHTBI KBAaHTOBOM
CemuHnap 2 4
ONTHUKH
Bcero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1abopaTOPHBIX 3aHATUI U UX TPYAOEMKOCTh MPUBEACHBI B TabmHIIE .
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne TpymoeMKOCTh, | MpakTUUECKOM | pa3jeina
HaumenoBanne 1abopaTtopHbIX paboT pyA - | P pasit
/1 (gac) MOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 4
1 Uccnenoanue noiasipuzanuu Ja3epHOro 4 1
U3ITy4eHUs
2 WuTepdepeniusi CBETOBBIX BOJIH 4 2
3 | Audpaxiys Ha IpSMOYTOJIbHOM OTBEPCTUH 4 2
4 Komnoksuywm no JIP Tudpakms... 1 2




&) ‘ AKyCTOOIITUYECKOE B3aUMOJEHCTBHE 4 €]

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI B €€ TPYI0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Busabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh
Bcero, | Cemectp 4,

Bun camocrosTensHON paboThI

qac qac
1 2 3
N3yyenne TeopeTHueckoro MaTepuaia 50 50
qucturuael (TO)
Kypcosoe npoextuposanue (KII, KP) - -
PacuerHo-Tpaduueckue 3ananus (PI'3) - -
Brimonnaenue pedepara (P) - -
[ToaroroBka K TeKyIieMy KOHTPOJIIO 1 1

ycneBaemoctu (TKVY)
Jlomamnee 3ananue ([13) 41 41
Kontponsnslie padboTtsl 3a04ankoB (KP3) - -
IToaroToBka K MpoOMEKyTOUHOM
arrecrauuu (ITA)

Bcero: 93 93

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJTYJIIIO)
Y4eOHo-MeToANYEeCKHEe MaTepHalIbl JI11 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl yKa3aHbl B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Mudp/ Komi4ecTBo 5K3eMILIAPOB B
P bubnuorpaduyeckas ccplika OUOIOTEKE
URL anpec

(KpOMe 2JIEKTPOHHBIX IK3EMILISIPOB)

[535 K 7] Kanureesckuii H. H. Bonnosast onrruka. Uzx | PO(2), I'C(14), 'CU3(1)

3-e M.: Jlans, 2011. -485.
-485 c.

[0 62 OnTHyeckue yCTpOHCTBa B PAIMOTEXHUKE: D0O(2), I'C(52)
621.391] VYuebHoe nocobue st By30B. M3m.2-e,
npepab. u gom./ [lox pen. B. H. Ymakosa,
M.: Paguorexnuka, 2009. — 256 c.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHOHU ceTn « THTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb OJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «MHTepHEeT»
URL anpec HaumenoBsanue

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOIO IPHU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca [0 JUCIUILIHHE.
[Tepeuenp nUCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHHMS
Ne /it HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBICHHH 00pa30BaTENILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepedenp UCTIONB3yeMbIX HH(POPMALIMOHHO-CITPABOYHBIX CHCTEM IIPEICTABIICH B TaOIHIIe
11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmumua 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | JlekunoHHas ayJuTOpHs 51-06-03
MynbTHMEMITHAS JIEKIIMOHHAS Y AUTOPHUS 51-06-03
Crennanm3upoBanHas jaboparopus «AOY» C-32

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI IPOMEKYTOTHOW aTTeCTaIlUN

By npoMexXyTOUHOM aTTecTaluu IlepeueHb OLIEHOYHBIX CPENICTB
DK3aMeH CnHcoK BOIPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET HCIOIB30BaThCS
100-0annpHast mKaga MOLYIbHO-PEHTUHIOBOM CCTEMBl Y HUBEPCUTETA, IIPABUIIA UCTIOIb30BAHUS
KOTOpOM, yCTaHOBJIEHBI COOTBETCTBYIOLLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS ¢(HOPMUPOBAHHOCTH KOMIIETEHIIUI
Or1reHKa KOMITETEHITUN

S-0ajuTbHAs 1K

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyuarouiicss TayOOKO MW BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, [TOCJIEI0BATEIHHO U TPAMOTHO €r0 U3J1araer;
— ONUpasiCh HAa 3HAHUS OCHOBHOW W JIOMIOJHUTEIHHOW JUTEPaATYpHI,
TECHO TMPUBS3BIBACT YCBOCHHBIC HAyYHBIC  TIOJOXKEHUS C
MIPAKTUYECKON JAESITeIbHOCThIO HAIIPaBJICHHUS,

— yMes0 000CHOBBIBAET U ApryMEHTUPYET BbIIBUTAEMbIE UM UJIEH;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— CBOOOJIHO BJIAJICET CHCTEMOM CIICMATMN3UPOBAHHBIX TTOHSTHH.

— o0yuaromuiicss TBep0 YCBOWI MPOrpaMMHBINA MaTepuai, FpaMOTHO
U MO CYNIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUSI C MPAKTUUYECKOH NeATeIbHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHHMS;

— BJIJICET CUCTEMOM ClielaIn3uPOBaHHbIX TOHATHUH.

— 00yyarouuiicss yCBOMII TOJIbKO OCHOBHOM MPOTrpaMMHBIN MaTepHal,
M0 CYUIIECTBY M3JIaraeT ero, OMHpascCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JTUTEPaTYPHI;

— JIOTYCKaeT HECYIECTBEHHBIC OMMNOKN U HETOYHOCTH,

— UCTIBITHIBAET 3aTPYJHEHHs] B TMPAKTHUECKOM NMPUMEHEHHH 3HAHUN
HaIpaBIICHUS;

— c51abo apryMEeHTHPYET HAayYHBIC MTOJIOKCHHUS,

— 3aTpyaHsieTcs B GOPMYJIUPOBAHUHU BBIBOJIOB U 000OIICHUI;

— YaCTUYHO BJIAJICET CUCTEMOM ClelnaaIn3uPOBAHHBIX TOHSITUH.

— o0yyaronuiics He YCBOWJI 3HAUMTEIbHOW YacTH MPOTPaAaMMHOIO
MaTepuana,

— JIOMyCKAaeT CYIIECTBEHHBIE OMMOKM W  HETOYHOCTH TIpU
paccMoTpeHHH Mpo0IeM B KOHKPETHOM HaIlpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHMUIA;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHIS;

— He GOpMYTUPYET BHIBOJOB M 0000IIEHUH.

«OTJIMYHO»
<GavYTCHO»

«XOpPOLIO»
<Ga4YTCHO»

«YIAOBJICTBOPUTCIIBHO»
<«GavYTCHO»

«HCYAOBJICTBOPUTCIIBHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bompocs (3agaun) ans sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt [Tepeuens BompocoB (3a7au) Ui SK3aMeHa A
UHJIMKaTopa
MaremaTrnyeckuii anmnapar KJIacCH4eCKON AIEKTPOIUHAMUKH. I1K-5.3.1
1 JuddepenurpoBanue BeKTOpHbIX GyHKIUI. Paznoxenue
BEKTOPHBIX (PYHKIHI B szt




MareMatnuyeckuii anmnapar KJIacCHYECKOU IEKTPOUHAMUKU.

[IK-5.V.1

2 .
WHuTerpupoBanue BEKTOPHBIX (GYHKLINH

3 Matemaruueckuii annapat KJIacCUYeCKOM 3JEKTPOJUHAMUKY. I1K-5.3.1
I'paguent

4 MareMaTtnueckuil anmnapar KIaCCHUYEeCKOU dJIEKTPOAMHAMUKH. [IK-5.V.1
JuBeprenius

5 Matemaruueckuii annapat KJIacCUYECKOM 3JEKTPOJUHAMUKY. I1K-5.3.1
Porop

6 MareMatnuyeckuii anmnapar KJIaCCHYECKOU IEKTPOAUHAMUKY. [IK-5.V.1
[ToBepXHOCTHBIN UHTETrpAIT

7 MareMaTrnueckuil anmnapar KJIaCCHYECKOU dJIEKTPOAUHAMUKH I1K-5.3.1
KontypHslii uHTETpa

8 MareMatrnueckuil annapar KIacCUYeCKOU 31EKTPOIUHAMUKHU. [IK-5.¥.1
OOBeMHBII HHTETpAT

9 MareMatrnueckuil annapar KJIacCUUeCKOU 31EKTPOIUHAMUKU. [K-5.3.1
Teopema Ctokca

10 MareMatnueckuil annapar KIacCU4eCKOU 3JEKTPOAUHAMUKH. [IK-5.¥.1
Teopema ['aycca

11 VYpaBuenus Makcsemna [K-5.3.1

12 VYpaBueHnust Makcgesia B KOMIIEKCHON (hopme [IK-5.V¥.1

13 BonnoBoe ypaBHEHHE I1K-5.3.1

14 VYpasHenue ['ensmromnsua [IK-5.¥.1

15 Teopema IloiiHTHHTa I1K-5.3.1

16 [TonApuzanus cBETOBBIX BOJIH [IK-5.Y.1

17 Hudpakius. OnpeneneHue U NpuMepsI. I1K-5.3.1

18 [Tpuaumn [Mroiirenca-@penens [IK-5.Y.1

19 Crporast mocTaHOBKa 3a7]a4i TEOPUH TUPPAKITUN IK-5.3.1

20 ITocTaHoBKa 3aaun Teopun AUGPAKIMU B OITHYECKOM [IK-5.V.1
Jrana3oHe.

21 Bropas Teopema ['prnHa u ee cMbICa. IIK-5.3.1

22 CMbICI TPUMEHEHNs BTOPOil TeopeMsbl [ puHa Ipu perennn [IK-5.V.1

T (PaKIMOHHBIX 3a71a49




23 WuTterpansuas Teopema Kupxroga-I'ensmronsia. I1K-5.3.1

24 Oynkuus ['puna. Oynknus ['puHa cBOOOIHOTO TPOCTPAHCTBA. IIK-5.V.1

25 Bri6op ¢ynkuuu I'puna I1K-5.3.1

26 Hudpakaus Openerns. [K-5.V¥.1

27 Hudpaxius Opaynrodepa I1K-5.3.1

28 Jlucniepcusi CBETOBBIX BOJIH. [K-5.V¥.1

29 Jlucniepcust CBETOBBIX BOJIH. [lepBoe nMpuoOImKkeHne Teopuu I1K-5.3.1
JUCIIEpCUN

30 Jucnepcus CBETOBBIX BOJIH. ['pynmnoBas CKOpoCTh IIK-5.V.1

31 WuTepdepeHiys cBeTOBBIX BOJH Y CIOBUS HHTEP(EPEHINN I1K-5.3.1

32 KorepentHocTh cBeTOBBIX BOJIH. KorepeHTtHsie u [IK-5.¥.1
HEKOrepeHTHbIE KOJIeOaHMs

33 YacTuuHast KOT€pEHTHOCTb. [K-5.3.1

34 Bpems u nnmHa KOrepeHTHOCTH [IK-5.V¥.1

35 Wutepdepomerp Maiikenbcona. BpeMeHHast KOppensiuoHHas I1K-5.3.1
(GyHKIUS ONITUYECKOTO TOJISL.

36 Paccesinne cBera Paccesnue Panes, Mu KoMOMHAIIMOHHOE IIK-5.Y.1
paccesiHue

37 Paccessnue Manpaenbsitama - bpumiosna IK-5.3.1

38 Axycroontudeckuit 3pdext. AKycToOnTHYECKHI MOy ISTOD [IK-5.Y.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera
p P (sanas) 1 pd MHJMKaTOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeueHp TeM [ KypcOBOTO MPOEKTHPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI
Ne 11/t [TpumepHbIii IepeyeHb TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS
KYPCOBOIl pabOThI
Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Bonpocsl s nmpoBeneHus NPOMEXKYTOYHOM aTTecTaldd B BHUJAE TECTUPOBAHMSA
IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB



/11

[IpumepHbIil mepedeHb BOMPOCOB JIJIs1 TECTOB

Kon
WHMKATOpa

Yrto ycTaHaBJIMBaeT onepanus rot : cBs3b MEXy CKaJIIPOM U
BEKTOPOM _ CBSI3b MEXKIY CKAJIIPOM U CKAJIIPOM _ CBA3b MEXKIY
BEKTOPOM U BEKTOPOM _ CBSI3b MEXKIY BEKTOPOM U CKaISIPOM

I1K-5.3.1

Yro ycTaHaBJIMBaeT onepamus grad : CBsA3b MKy CKaIIpOM
Y BEKTOPOM __ CBSI3b MEX]Ty CKAJISIPOM U CKaJISIPOM _ CBSI3b MEXKTY
BEKTOPOM U BEKTOPOM _ CBSI3b MEXKIY BEKTOPOM U CKAISIPOM

IIK-5.V.1

Yto ycTraHaB/uBaeT onepauus div : CBA3b MEXIY CKaJISIPOM U
BEKTOPOM _ CBSI3b MEXKIY CKaJIIPOM U CKAJIIPOM _ CBA3b MEXKIY
BEKTOPOM U BEKTOPOM _ CBSI3b MEXKIY BEKTOPOM U CKAJISIPOM

I1K-5.3.1

Yro ycranaBauBaer Teopema I'aycca: cCBi3b MeKIy
KOHTYPHBIM M IIOBEPXHOCTHBIM HHTErpajlaMd _ CBA3b MEXIY
OOBEMHBIM U TOBEPXHOCTHBIM HHTETpallaMU _ CBSA3b MEXIY
KOHTYPHBIM U 00bEMHBIM HHTEIpAJIAMHU

IIK-5.V.1

Yro ycranaBiuBaer Teopema CrTokca: CBSI3b MEKAY
KOHTYPHBIM M IIOBEPXHOCTHBIM HHTErpajlaMU _ CBSA3b MEXIY
O0OBEMHBIM U TOBEPXHOCTHBIM HHTEIpallaMUd _ CBSA3b MEXKIY
KOHTYPHBIM U 00BEMHBIM UHTETpaJIaMU

I1K-5.3.1

Yro CBA3BIBAOT ypaBHeHHUs MakcBeia: CBA3b MEXAY
HaIPSKEHHOCTBIO ANEKTPUYECKOU E KOMITOHEHTBI
3JICKTPOMArHUTHOTO TMOJS W IUIOTHOCTBIO | BICKTPHIECKOTO
TOKa _ CBSI3b MEXJy HAINpSHKEHHOCTH 3JeKTpuueckoil E u
MarHUTHON H KOMIOHEHTaMU JIEKTPOMArHUTHOTO IOJISl _ CBA3b
MEXIY IPOCTPAHCTBEHHBIMU U BPEMEHHBIMU XapaKTEPUCTUKAMU
KaKoOH-TM00 OHOM KOMIOHEHTHI 3JIEKTPOMArHUTHOTO TTOJIS

IIK-5.V.1

Y10 CBA3BLIBAIOT BOJIHOBbIC YPaBHEHHMS: _ CBS3b MEXAY
HaIPSKEHHOCTBIO AIEKTPUYECKOU E KOMITOHEHTBI
3JICKTPOMArHUTHOTO TOJIS W IUIOTHOCTBIO | DIIEKTPHYECKOTO
TOKa _ CBSI3b MEXJy HANpsSKEHHOCTSMHU JJIeKTpuueckod E u
MarHUTHOM H KOMIOHEHTHI 3JIEKTPOMAarHUTHOTO MOJSI _ CBS3b
MEXIY IPOCTPAHCTBEHHBIMU U BPEMEHHBIMU XapaKTEPUCTUKAMU
KaKoH-TM00 OJHOW KOMITOHEHTHI 3JIEKTPOMArHUTHOTO MO
CBS3b MEXIY INPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMHU KaKOW-
71100 0/IHOM KOMIOHEHTHI 3JIEKTPOMArHUTHOTO TOJIS

I1K-5.3.1

Yrto cBa3biBaeT ypaBHeHHMe ['eJbMrosbma: _ CBA3b MEXKAY
HaNPSKEHHOCTHIO ANIEKTPUYECKON E KOMITOHEHTBI
SIEKTPOMArHUTHOTO TOJS M IUIOTHOCTBIO | DIIEKTPHYECKOTO
TOKa _ CBSI3b MEXJy HANpPSHKEHHOCTSAMU JJIEKTpHUYeckod E n
MarHuTHOM H KOMIIOHEHTBI 3JIEKTPOMArHUTHOTO TOJSI _ CBSA3b
MEXXY TPOCTPAHCTBEHHBIMU M BPEMEHHBIMH XapaKTePUCTUKAMHU
KaKoi-Tn00 OJHOW KOMITOHEHTHI 3JIEKTPOMArHUTHOTO TOJMS
CBSI3b MEXJY NPOCTPAHCTBEHHBIMHU XapaKTEPUCTHKAMH KaKOM-
71100 0/IHOM KOMIOHEHTHI 3JIEKTPOMArHUTHOTO TOJIS

IIK-5.V.1

Bo.1HOBOe ypaBHeHHMe: ypaBHEHHE B YACTHBIX MPOU3BOJHBIX
OOBIKHOBEHHOE middepeHnnanbHoe ypaBHEHHUE
TPaHCIICHJICHTHOE YpaBHEHHE _ airedpanyeckoe ypaBHEHHE

I1K-5.3.1

10

YpaBuenne T'eabmronbna:  ypaBHEHME B YacCTHBIX
IPOM3BOJIHBIX _ OOBIKHOBEHHOE JU(pepeHINaIbHOE YpaBHEHUE
__ TPaHCLIEHJEHTHOE YpaBHEHUE _ anre0pandeckoe ypaBHEHHE

IIK-5.V.1




11

BosiHoBoe ypaBHeHHe B 00mIeM cjydae: OJIHOMEPHOE
JIBYXMEPHOE TPEXMEPHOE UYETHIPEXMEPHOE

ITIK-5.3.1

12

YpaBHenne I'eibMrosbua B 001eM cjaydae: OJHOMEPHOE
JIBYXMEPHOE TPEXMEPHOE YETHIPEXMEPHOE

IIK-5.V.1

13

YeM nNpPHUHATO ONpeAeJsATb COCTOSIHHE IOJISIPH3ALMH
3JIEKTPOMATHUTHOI'O 10JIAA: OpHUEHTaLUEN BEKTOpa
JJNIEKTPUYECKOM  KOMIIOHEHTBI OpHUEHTAallMed  BEKTOpa
MAarHUTHOM KOMIIOHEHTBI _ OpueHTauuel Bekropa lloiinTruHra

I1K-5.3.1

14

Ha 6a3e kakux 3aK0HOB BBIBOASATCS ypaBHeHus1 MakcBesia:
Oma  Kupxroda _ 31eKTpOMAarHUTHOW MHIAYKIMU _ TIOJHOTO
TOKa

IIK-5.V.1

15

Ykaxkure Bektop Moiintunra: HxE j=oE ExH

I1K-5.3.1

16

Yro ABJIsIETCA MATEMATHYECKO OCHOBOM CKAJIIPHOM TEOPUU
auppaxkuuu: teopema Croxkca  Teopema I'puHa _ Teopema
I'aycca Tteopema lloitHTHHra

IIK-5.V.1

17

JlaiiTe onpeneieHue siBjieHus Ju¢pakuun

I1K-5.3.1

E18

Yro sBiasiercs (GU3MYECKON OCHOBOHN CKAJSAPHON TeopHHU
AU(PPAKIMU: 3aKOH IOJHOTO TOKA _ 3aKOH DJIEKTPOMAarHUTHOU
MHAyKUMKM  npuHuun l'roiireHca — @peHens  NPUHLHAI
IIPUYMHHOCTH

IIK-5.V.1

19

Yro omnuceiBaer audpakuuss DpayHrodepa: _ 1oie Ha
IIOBEPXHOCTH 3KpaHa I10JI€ B OTBEPCTUH _ IOJIE B IaJIbHEHN 30HE

I1K-5.3.1

20

Yro ycranaBiauBaer Teopema I'puHa: _ CBA3L MexAay
KOHTYPHBIM M IIOBEPXHOCTHBIM HHTErpajlaMU _ CBA3b MEXIY
O0OBEMHBIM U TOBEPXHOCTHBIM HHTEIpallaMU _ CBS3b MEXKIY
KOHTYPHBIM U 00BEMHBIM UHTETpaJIlaMu

IIK-5.V.1

21

JlaiiTe onpeeseHHe KOTepPeHTHBIX KoJ1eOaHuil

I1K-5.3.1

22

Kakue kosie0anusi MoOryr ObITb KOTepeHTHBIMH: [Ba
CIly4aifHbIX KOJIe0aHUsl _ IBa MOHOXPOMATHUECKUX KOJICOaHUs
MOHOXpPOMAaTHYECKOE U clydaliHoe KojeOaHus

IIK-5.V.1

23

JlaliTe onpeeieHue siBJeHUs HHTep(depeHun

I1K-5.3.1

24

Kakue kos1e0anus 1a0T ycroiiunBy10 HHTepdepeHIIHOHHYI0
KApPTUHY: JBa KOTEPEHTHBIX KojeOaHus _ JBa CIy4ailHbIX
Koje0aHusl  J1Ba YaCTUYHO KOT€PEHTHBIX KoJeOaHus

IIK-5.V.1

25

Kakoe MUHUMAa/IbHOE KOJINYE€CTBO HCTOYHMKOB HE00X0AUMO
AJIl TIOJIy4eHUs] MHTep(epeHUMOHHON KaAPTUHBI: OJTUH _ JIBa
_ TpU _ YEThIpe

I1K-5.3.1

26

Yto TaKo0e€ KBa3UMOHOXpPOMATHYE€CKOE U3JIyYCHHUE:
IIUPOKOIIOJIOCHOC M3JIYUCHUC  HU3KOYACTOTHOC M3JIYUYCHUC
Y3KOITOJIOCHOC U3JTYYCHUC

IIK-5.V.1

27

Yro Takoe JuUcHeprupymomas  cpexa:  cpema  C
MEJKOAUCIIEPCHBIMA KOMIIOHEHTAMM _ Cpela, B KOTOpOH
HaOMIOaeTcsl 3aTyXaHWe W3IyYeHHs _ cpeJa, B KOTOPOH
HabJo1aeTcs nucnepcust pa3oBol CKOPOCTH — MYTHas cpena

I1K-5.3.1

28

Yro Ttakoe aucnepcusi (pa3oBoil CKOPOCTH: 3aBUCUMOCTH
($a30BO CKOPOCTH MOHOXPOMATHYECKOW BOJHBI OT YacTOTHI _
HEIIOCTOSITHCTBO CKOpPOCTH JABUXXCHUA, OFI/I631—OHI€I>1
Y3KOMOJIOCHOTO U3JTyYeHHs _ JTMHEIHAsl 3aBUCUMOCTb BOJIHOBOT'O
YKCIIa OT YTJI0OBOM YaCTOTHI _ JIMHEWHAS 3aBUCUMOCTh BOJIHOBOT'O
YKCJIa OT [IUKINYECKON YacTOThI

[IK-5.¥.1




SBnenue nucnepcnu (Gpa3oBoil CKOPOCTH SIBJICHHE: BPEIHOE I1K-5.3.1
II0JIE3HOE _ OJIHO3HAYHO OTBETUTH HEBO3MOKHO
3aTyxaHue ONTHYECKOr0 M3JyYeHHS] B cCpele sIBJEHHeE: IIK-5.V.1
BPEIHOE TIOJIE3HOE  OJHO3HAYHO OTBETUTh HEBO3MOYKHO
I'ne naéonaercs sijaeHue aucnepcuu ¢Ga3oBoil CKOPOCTH: B I1K-5.3.1
31 JJIEKTPUYECKUX LEMAX B BOJHOBBIX CHUCTEMax _  IIpU
IIPOXO0XKACHHUHU IEKTPUYECKOrO TOKA B BAKYYME

B pamkax kakoro pasaejia BOJIJHOBOH TeOpPUM NMPUMEHSIETCS [IK-5.V.1
32 npudau:xenue Kupxroda: teopunm aucnepcuu - TEOpPUHU
UHTEepQEpEeHIIMHY _ TeOpUH AU(PAKIUK _ TEOPUH pacCesHUs
Yro Takoe pynkumus I'puHa: peakuusi JMHEHHOW CUCTEMBbI Ha I1K-5.3.1
O —BO3JICHCTBUE _ peaKIUs JIUHEHHON CUCTEMbl HA IUHUYHYIO
33 (GYHKLIMIO  peakuusl JMHEHHOH CUCTeMbl Ha TapMOHHMYECKOE
KoieOaHue  peakius JTUHEWHON CHCTEMBI Ha CTOXaCTHUYECKOE
BO3JICHCTBUE

IIppy Kakux COOTHONIEHHMSIX /JMHBI BOJHBI AWM IIK-5.V.1
34 MHHUMAJBHOIO  pa3Mepa A OTBEPCTHA  CIPAaBEAJIHBO
npudamkenne Kupxroga: a<<A _a>>A4 _a=4

Kak yuyuThIBalOTC TrpaHMYHbIE YCJIOBHS B PpaMKax I1K-5.3.1
CKAJIIDHOM TeopuM AU(PPAKUMHU: TNPUMEHIETCS CTPOTHUU
35 AJIEKTPOJIMHAMUYECKUI TOJAXOJ _ YUYUTHIBA€TCA BIUSHUE Ha
BeKTOp H _ yuutbiBaeTcs BiausiHHME Ha BeKTop E  Hukak He
YUUTHIBAIOTCS

OrpunareibHble 4acTOThbl MMET (PU3HYECKHH CMBICT B IIK-5.V.1
ciyyae CIIEKTPOB: BPEMEHHBIX IIPOLIECCOB
IIPOCTPAHCTBEHHBIX PACHpPEENICHU  HE MUMEIOT (PU3MUYECKOTo
CMBbICIa

Yro He BBLIUIOJHSAET NPOCTPAHCTBEHHOI0 NpPeodpa3oBaHUsA [K-5.3.1
®dyphe: ci10i CBOOOJHOTO MPOCTPAHCTBA _JIMH3A _ JIWH3A + CIIOU
CBOOOJTHOT'O IPOCTPAHCTBA

29

30

36

37

Yro Takoe (POTOH: DIIEMEHTAPHAs YACTHIA _ 4YacThb aTOMa _ IIK-5.V.1
37 4acTh MOJIEKYJIBl _ 4acTb TBEPAOTO TeENa

E|2_|H|2_ |[EH |, _ I1K-5.3.1

Kaxk Bbipazkaercs sueprusi poroHa:

Kakoii 31exTpudecknii 3apsaja HeceT GOTOH: TIOJIOKUTENBHbIN IIK-5.V.1
_ OTpPUUATEJIbHBIA _ AJIEKTPUYECKH HEUTpaJeH
Yro CBA3BIBAET KBAHTOBOE M KJIACCHYECKOE OIMCaHHUE I1K-5.3.1
ONTHYECKOr0 W3Jy4YeHHMs: TMPHUHIUI  HEOIpPEIeICHHOCTH
['eiizenOepra _  NOpUHOUN  NPUYUHHOCTH _  MPUHIUI
cootBeTcTBUs bopa

39

40

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaoUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuma 19 — IlepeueHbh KOHTPOJIBHBIX pabOT
Ne n/m [lepeueHb KOHTPOJIbHBIX pPabOT
He npenycmorpeno




10.4. Metoauyeckue  MaTepHalbl,  ONPEACIAIONIME  TMPOIEAYPHl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMIMX d3Tanbl (HOPMUPOBAHMS KOMIIETCHLUMH, CoJepxkarcsi B
JIOKAJbHBIX HOpPMAaTHBHBIX akTax [ YAII, periaMeHTHpYRIIUX TMOPSAOK W TPOLEIYPY
MPOBCACHUA TCKYILICTO KOHTPOJIA YCIICBACMOCTHU U HpOMe)KYTOqHOﬁ arTecralnuu 06yqa10mnx051
['YAIL

11. Meroauveckue yKa3aHus A1 00YUYaIOMKUXCs IO OCBOSHUIO TUCIUILIMHBI

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAaYeHUE JIEKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rTy0OKOE 1 SICHOE M3JI0KEeHHE yueOHOTo MaTtepuraia. HazHaueHre COBpeMEHHOM JIEKIIUH B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI TOJYYUTh BCIO HHPOPMAIMIO MO TEeME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEeM AWCIUIUIMHBI, METOJIOB HAYYHOTO IIO3HAHUS, HOBEHUIINX
JTOCTHIKEHUH HAay4YHOW MBICTU. B yueOHOM mporiecce JICKIUS BBITIOIHSAET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIMU. JIEKIHs pacKpblBaeT MOHATHUHHBIN armapar
KOHKpPETHOW o0jacTu 3HaHWS, €€ MPOOJEMBI, JaeT IEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMHU JUCIHUIUIMHAMU.

[LrapupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
OnpeeNseTcs UeJIeBOM YCTAHOBKOM K KaXKJ10M KOHKPETHOM TeMe;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHEe MNpo(ecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUSI.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpECa, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHOU paboTHI;

— TOJIyYyeHHUE 3HAaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O TIPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTU U
MOJIO’KEHUS, MPUXOTUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IMYHBIX (POPMYIHUPOBKAX);

—  TOJy4YEHHE TOYHOTO MMOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHIA.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpaluuend CIaioB H
UCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATUK TI0 TUCHIHUTLINHE.

CTpykTypa IpeaocTaBISHMS JSKIIMOHHOT0 MaTepHana:

— M3JI0KCHUE BBOIHOM YaCTH;

— M3JI0’KEHHE OCHOBHOM YaCTH JEKLIVH;

— KpaTKHe BBIBOJIbI O Ka)KJOMY M3 BOIIPOCOB;
— 3aKJIIOYECHUE;
— PeKOMEHAINH JINTEPATYPHBIX UCTOYHUKOB M0 U3JIaraeMbIM BOIIPOCAM.

11.2. Meroauueckue ykazaHus Ul oOyyaroIMXcs IO y4YacTHIO B CEMMHAapax (eciu
npeodyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

OCHOBHOM 11eNBIO 111 00YYaromerocst ABIsSETCS CUCTeMaTH3alMs U 0000IeHe 3HaHUH
Mo W3y4aeMol Teme, pazjaeny, (GOpMHpOBaHHWE YMEHUS paboTarh C JIOMOJHUTEIbHBIMU
UCTOYHHKAMU HH(OpMAlIUK, COMOCTaBIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATH
NPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHHS W T.I. B COOTBETCTBHM C BeIyIIeH
JUJIAaKTUYECKOM 1IebI0 COAEpIKaHUEM CEMHHAPCKUX 3aHATUH SIBIAIOTCSA Y3JIOBBIE, Hambosee
TPYAHBIE UIS TTOHWMAaHWS W YCBOCHHS TEMBI, pa3lelibl MUCHUTUTMHBEL Crenudukold TaHHON
(bopMBI 3aHATHI ABJISETCS COBMECTHasl paboTa MpernoaaBaTelis U 00yJarolerocs HaJj peleHneM
MOCTaBJICHHOW TPOOJEMBI, a TOWCK BEPHOTO OTBETAa CTPOUTCS HAa OCHOBE YEPEIOBAHUS
WH/IMBUYAIbHOM U KOJUIEKTUBHOW J€SITEIbHOCTH.



[Tpu MOATOTOBKE K CEMUHAPCKOMY 3aHSTHIO IO TEME IPOCITYIIaHHOH JISKIIMU HEOOXO0TUMO
03HAKOMUTHCS C TUTAHOM €ro MPOBEICHUS, C TUTEPATYPOi M HAYUYHBIMH MyOJIMKAIUSIMH 110 TEMe
CEeMHHapa.

TpeboBaHus K MPOBEICHUIO CEMUHAPOB

Obs3amenvHo 0151 3an0IHeHUs NPenoodasamenem

11.3. Meroauueckue ykazaHus JUIsl OOy4aroIUXCs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

IIpakTHyeckoe 3aHATUE SBISETCS OAHOM M3 OCHOBHBIX (hOpM opraHM3aluu y4eOHOIro
npoliecca, 3aKII0YaoNIascs B BBITOJTHEHUN 00YYalOUIMMHUCS T10JI PYKOBOJCTBOM ITPETIO1aBaTels
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMS HAyYHO-TEOPETUYECKMX OCHOB Y4yeOHOMU
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Iesbro IpakTUYECKOro 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTUE OOyYarOIUMCs
YMEHUH U HAaBBIKOB IIPAKTUYECKOU IEATEIBbHOCTH 110 U3y4aeMOM NUCLUIUIMHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIUMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIIMpeHUe M JeTaau3alus 3HaHWHA I[pH pEeHIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH U METOJUKAaMU H3Y4YEHMs] KOHKPETHOH YyueOHOM
JUCLUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOI'O OCMBICICHHS TMOJYYEHHBIX 3HAHUHM IS
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJIbHON (popm
o0y4eHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
TUNMUYHBIME CTPYKTYPHBIMH JIEMEHTAMU 3aHSTHSI SBIISIOTCS: BBOJHAS, OCHOBHAS U
3aKJIIOYUTEIbHAS YaCTH.
Beoonas wacme obecrieunBaeT MOATOTOBKY CTYJEHTOB K BBIIIOJIHEHUIO 3aaHui paboThl. B ee
COCTaB BXOJIAT:
* opMyIMpOBKa TEMBI, LIEIH U 33134 3aHATHS, 000CHOBAHUE €TI0 3HAUUMOCTHU B
po¢eCCHOHATBLHOMN MTOATOTOBKE CTYIEHTOB;
* pacCMOTpEHUE CBA3EH JaHHOM TEMBI C APYTMMHU TEMaMH Kypca;
* M3JI0)KEHUE TEOPETUYECKIX OCHOB PabOTHI,
* XapaKTepUCTUKA COCTaBa U OCOOEHHOCTEH 3aJaHUi PabOThl U 0OBICHEHHE OX0/10B
(MeTo/10B, cIOCOO0B, MPHUEMOB) K HX BBIMOJIHEHHIO;
* XapakTepHucTUKa TpeOOBaHU K pe3ysbTaTy padoThl;
* BBOJHBIN HHCTPYKTaXX IO TEXHUKE 0€30MaCHOCTH TPH IKCILTyaTalluy TEXHHUECKUX CPECTB;
* POBEPKA TOTOBHOCTH CTYJICHTOB K BBIITOJIHEHHIO 3a/IJaHUI PaOOTHI;

* MpoOHOE BBIMIOJIHEHUE 33JaHUH [10/1 PYKOBOJCTBOM IIpenojaBaTes;
* YKa3aHMs 110 CAMOKOHTPOJIIO Pe3yJIbTaTOB BBIIIOJHEHHUS 33aJaHUI CTYIEHTaMU.

Ocnosnas wacme npeamnojaaract CaMoCTOATCIIbHOC BBITTOJTHCHUE 3aJlaHuM CTYACHTaMU. MoxeTt
COIIPOBOXKAATbCA:

¢ JOMMOJHUTEIBHBIMU PAa3bACHCHUAMU 110 XOOY pa60TLI;

¢ YCTPaAaHCHHUEM prI[HOCTCﬁ IpH BBIITOJIHCHUU 3aJIaHuM pa60TBI;

¢ TCKYIIUM KOHTPOJEM U OLIEHKOM PE3yJIbTAaTOB pa6OTLI;

¢ IOAACPKAHUEM B pa60qu COCTOSIHUH TEXHUYCCKHUX CPECACTB,

¢ OTB€TaMH Ha BOIIPOCHI CTYJICHTOB.



3axnouumenvHas 4acms COOEPKUT:

* TIOJIBEJICHHUE OOIINX UTOTOB (TIO3UTHUBHBIX, HETATUBHBIX ) 3aHSATHUS;

* OILICHKY PE3yJbTaTOB PabOThI OT/ICIHHBIX CTYJICHTOB;

* OTBETHI Ha BOIPOCHI CTYICHTOB;

* BbIJIa4y PEKOMEHJAIMI 10 YIyUYIIeHHUIO IToKa3aTeseil paboThl U yCTpaHEHHUIO IPOOETIOB B
CHUCTEME 3HAHUW U YMEHHH CTYJICHTOB;

* cOOp OTUETOB CTYACHTOB IO BHIIOJHEHHON padoTe /Ui MPOBEPKHU MPETOAaBaTeIeM;

* U3JI0’KEHUE CBEJICHUH O TIOJIFOTOBKE K BBITIOJHEHHIO CIICAYIOIIEH padoThl, B YaCTHOCTH, O
noJJIeKaliel u3yueHuro yueOHoM! tureparype.

11.4. Metoaudeckue ykazaHus JJIs O0yJarOIIMXCS 10 BBITIOJHEHUIO JJa00paTOPHBIX paboT

B xoze BInomHEHUS J1a00PAaTOPHBIX PAOOT 00YUAIOIIUIICS JOIDKEH YIITyOUTh U 3aKPEHUTh
3HaHUs, IPAKTUYECKNE HABBIKH, OBJIAJETh COBPEMEHHOW METOIMKOM M TEXHUKON SKCIIEPUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTEPHCTUKOW oOyuaromerocs. Beimonnenue
1a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PaCYeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPHUITHI.

BeinonHenue 51ab0paTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBIL, OIpeNeisieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyI0IUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpeTeHHEe HABBIKOB UCCIICA0BAHUS MTPOLIECCOB, SIBJICHUH U 0O0BEKTOB, H3y4aeMbIX
B paMKax JaHHOH UCIUILINHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTATM3AlUs TEOPETHUYECKMX 3HAHHM, TMOJTY4YEeHHBIX Ha
JEKIMSX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 10 U3y4aeMON AUCIUILIMHE;

— INpHOOpeTeHre HaBbIKOB CaMOCTOSTENIbHON pabOThI € 1a00OpaTOpHBIM 000PYAOBaHUEM
U pudopamu.

3ananve u TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX PadoT
3aoanue k npogedenuio 1abopamopHol pabomul ONPEENAETCS LEeNbl0 IPOBEACHUS 3TOM
paboThI, COEPIKUT UCXOIHBIE JAHHBIE IS IPEABAPUTEILHOTO TEOPETUIECKOTO pacueTa, a
TaKXe MPOorpamMmy 3KCIIEPUMEHTAIbHBIX UCCIEJOBAHNIN XapaKTEPUCTUK U TapaMeTpOB
IIPOLIECCOB U OOBEKTOB.
[ToapoOHO ¢ METOAMKOM BBIMOIHEHUS 1a00PATOPHBIX pabOT MOKHO 03HAKOMUTHCS B
cienyromux uHTEepHET pecypceax: 1. AnukeeB b.B., Kytenko C.A., XpamoB B.H..Meroanueckue
yKa3aHUs K J1abopaTopHbIM paboTaM 1o Kypcy «OcHoBbI ontukn» Bonrorpaz. 2006. —
http://www.studmed.ru/docs/document29371/content; 2. JlTabopaTopHbIil NPAaKTUKYMITO ONTHKE.
VYyebnoe mocodue UTMO. 2012 http://www.studmed.ru/docs/document1721/content.
Tpebosanus k nposedenuro 1abopamopHbix pabom ciredyrouue.
JlaGopaTopHble pabOThI BHIMOIHAIOTCS HHIMBUAYAIBHO KaX/IbIM cTyJeHTOM. [lepen
BBINTOJIHEHHEM JTA00PATOPHBIX pabOT CTYIEHT N3YyYaeT UCIOIb3yEMbI METO MOJICTTUPOBAHUS
IporpaMMy MCCIIEJOBAHUS, a TAKXKe TPeOOBAaHUS 110 TEXHUKE 0€30MacHOCTH B J1a00paTOpUH.
[epen BeImoOTHEHUEM Ta00PATOPHOI PaOOTHI CTYICHT TAaK)KE COCTABIISIET METOIAHMKY
UCCIIEIOBaHMS MTPOLIECCOB U 00BEKTOB, OHOPMIISIET TEOPETUUECKYIO YAaCTh OTYETA C
HEOOXOIMMBIMHU pacueTaMH U TaOJIHIIAMHU [T 3aHECCHUST 3HAYCHUH, TTOTyYSHHBIX TIPU
BBITTOJIHEHUH PaOOThI BETMYHH.

K nabopatopHoit paboTe T0myCKaroTCsl TOJBKO CTYEHTHI, TPOLIEAIINE HHANBUIYATbHOE
cobeceJ0BaHuUE C IPEToIaBaTeIeM 1 IIOKa3aBIIue YMEHHE MPaBIUIIbHO HCIIOB30BaTh alnaparypy,
SICHO Y Y€TKO TMPEJICTABIISIONINE TOPSIOK BBIITOTHEHHUS PAOOTHI.

Crpykrypa 1 dhopMa oTdera 0 1adbopaTopHoOii pabore
Otuer hopMuUpyeTcs B CIEIYIOMIEM MTOPSIKE:




1. TUTYJIbHBIN JHCT.

TutynbHBINA TUCT 0GOPMIIAETCS B COOTBETCTBUHU C 0OPA3IIOM.

2. IIporokoi k 1abopaTtopHOil paboTe C MOAMKUCHIO MPENOo1aBaTEeNs MU COTPYIHHUKA.

[TpoTokoun k 1abopaTtopHoii paboTe sABIIETCS 1a00PATOPHBIM JKYPHAIOM, COJEPKAIIUM
HE0OXO0UMBIE JJIs BBIIIOJTHEHUS J1aO0OpaTOPHON pabOThI HCXOIHbIE JaHHbIE, 3a()MKCUPOBaHHbBIE
B IIPOIIECCE BBITIOIHEHUS JIA0OPaTOPHON pabOThI pe3yabTaThl. be3 moanucanHoro
IpenojaBaTesieM I COTPYIHUKOM MPOTOKOJIa OTYET K 3alUTe HE TPUHUMAETCSI.

3. Llenb paboTshl.

[{enb paboThI MOKA3BIBAET, JIJISl UETO BBIMOIHIETCS paboTa, HalpuMep, AJs IOJy4YeHus Win
3aKpeIyICHUs] KAKUX HaBBIKOB, U3YUYEHUS KAKUX SBJICHUH, 3aKOHOB U T.II.

4. KpaTkoe conepkaHue paboTHhl.

Kpartkoe copepkanue paboThl BKIIOUAET TEOPETUYECKOE OMUCAHNE TEMATHKH J1aO0paTOPHOI
paboThI M 0OPaOOTKH MOTYUYEHHBIX JTAHHBIX.

5. Pe3ynbTarhl IpeIBapuUTEIBLHOTO pacyera.

[IpenBapuTenbHble pacueThbl MPOBOJISATCS B COOTBETCTBHUH C 33JJAHUEM U [TO3BOJISIIOT
TEOPETUYECKH OLICHUTH MapaMEeTPhl U XapaKTEPUCTUKH UCCIIEAYEMBIX IPOIECCOB U OOBHEKTOB.

6. O6paboTKa pe3ynbTaToOB.

O06paboTKa pe3yabTaToOB BKIFOYAET OMMCAHUE X0/1a BBITIOTHEHUS paOdOTHI, IIEPeUCHb
MOJTyYEHHBIX PE3YJIbTATOB, COMPOBOXKAAOIIUXCSI HEOOXOAUMBIMU KOMMEHTAPUSIMU, pacieTaMu
¥ TIPOMEXYTOYHBIMH BBIBOJIAMH, CXEMBI, YePTEXKH, TPadUKH, THArPAMMBI U T. 1.

7. BbIBOJIBI 110 pe3yJIbTaTaM BBIMOJIHEHHS paOOTHI.

Br1Bo1bI IO paboTe emaroTes Ha OCHOBAaHUH 0000IICHNUS TOITYYESHHBIX pe3yabTaToB. B BeIBOIaX
TaK)Ke OTMEYAIOTCS BCE HEIOPAOOTKH, MO KaKOM-THO0 MPUYNHE UMEIOIIINE MECTO, MPEAJIOKEHUS
¥ PEKOMEHJIAINY TI0 JaJbHEUIIIEMY UCCIIEOBAaHUIO TIOCTABICHHON B paboTe mpoOIeMbl U T. II.

8. [Ipunoxenus.

B npunoxenust BeIHOCATCS OMONMMOTpagUUECKHil CIHCOK, COJEPKAIIU CCHUIKM Ha KHUTH,
NEepPUOANYECKUE HM3JaHMsI, UHTEPHET PEeCypcChl, MCIOJb30BaHHBIE NMPU BBINOJIHEHUU Pa0OTHI U
oopmiennn oTueTa. B OCHOBHOM TEKCTE OTYETa CCHUIKM Ha MYHKTHI OuOimorpaduyeckoro
CIIMCKa HpUBOAATCS B cienytomieM Buze: [l, crp.2], rae 1 — Homep myHkKTa, cTp. 2 —
JIOTIOTHUTEIbHOE YTOYHEHUE MECTOIOIOKEHHSI B TEKCTE.

B npusnoxeHne BBIHOCATCS TakKe CIIpaBOYHas U Mpoyast UH(QOpMaIys, He BKJIIOUEHHAs B
OCHOBHBIE pa3/ieJibl OTYETA.

Oopa3zen opopmiieHUs] TUTYJILHOTO JIUCTA

MUHHUCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUIMCKON ®EJIEPALIMNA
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHUE
BBICIIETO MTPO(HECCHOHATHLHOTO 00Pa30BAHUS

«CAHKT-TIETEPBYPI'CKMI TOCY JAPCTBEHHBI YHUBEPCUTET
ABPOKOCMUMYECKOI'O ITPUBOPOCTPOEHU A»
I/IHCTI/ITYT PAOUOTECXHHUKHU, DJICKTPOHUKHU U CBA3U
Kadenpa Ne23
JlabopaTopnasi padora Ne_
1o Kypcy «OCHOBBI OITUKUY
Ha3Banue nadopaTopHoii padoThI
BbINOTHUI CTYAEHT IPyHIIbI
ITIposeput:

Cankr-IleTepOypr
2020



TpeboBanus k opopmiIeHHIO OTUETa O Ja00PaTOPHOM paboTe
Otuert no nabopaTopHOit paboTe BHIMOIHACTCS KaKIbIM CTYIEHTOM Ha JHcTax Oenoil Oymaru
dopmata A4 B neyatHOM Uiu pykonucHoM Buje. KommberorepHoe opopmiienue siBisiercs Ooee
NPEANOYTUTEIEHBIM, OJJHAKO JO0MYCKAETCsl YACTUYHO HIIM TOJIHOCTBIO aKKYPaTHO 0(pOPMIISATH
otueT oT pyku. Hebpexxno oopmiieHHbIe WM HEPa300PUUBO HATMCAHHBIE OTYETHI
OTIIPABJISIOTCS Ha MEPEACIIKY.
[Tpu odopmieHNH O0TYETa UCTIOIB3YETCSI CKBO3HAS HyMEpalus CTPaHUII, CYUTAs TUTYIbHBIH
JIUCT IIEpBOM cTpaHuned. Homep cTpaHuibl Ha TUTYJIBHOM JIMCTE HE cTaBuTcs. Homepa
CTpaHULIbI CTABATCS IO LIEHTPY BBEPXY.
[Tpu opopmieHnn oTyera B IeYaTHOM BUJE KeJIATeIbHO COOMI0IATh CleIy e TpeOOBaHuUs.
J71s1 3aroJIOBKOB: MOJTY>KUPHBIN mpudT, 14 1T, IEHTPUPOBAaHHBIN. J[JI1 OCHOBHOTO TEKCTA!
HEKUPHBIN WpudT, 14 1T, BBIpaBHUBaHUE 10 MMpuHE. Bo Beex cimydasx tun mpudra — Times
New Roman, otctym a63ama 1.25 cM, moryTOpHBIN MEXIyCTpOoUuHbIi nHTepBalL. [lost: neBoe — 3
CM, OCTaJbHBIC — 2 CM.

11.5. Meroauyeckue yka3zaHusi JUisi OOYyYalOLIUMXCS [0 MPOXOXKACHUID KYpCOBOTO
MIPOCKTUPOBAHMS/BBITTOJIHEHUS KYPCOBOM pabOTHI (eciiu npedycmMompero yYeOHbIM NIAHOM HO
O0aHHOU oucyuniuHe)

KypcoBoii mpoekt/ paboTa mpoBOAUTCSA C 1EeNbI0 POPMUPOBAHUS Y 00yUaIOIINXCSI OTBITA
KOMILJIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPO(ECCHOHANBHOMN NeSTETbHOCTH.

KypcoBoii mpoekT/ pabota mo3BosisieT o0ydaromemMycs:

— CHCTEMAaTU3HpOBaTh U 3aKPENUTh IOJYYCHHbIE TEOPETUYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHUS T0 MNpo(ecCHOHANBHBIM YYeOHBIM JHUCHUIUIMHAM H MOAYJISM B
COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO MOATOTOBKH, YCTAHOBIEHHBIMU MTPOTPaMMOil yueOHO
JUCHUTUTMHBI,  TPOTPaMMOH  TOATOTOBKM  CIIEHUAIMCTA  COOTBETCTBYIOIIETO  yPOBHS,
KBaTH(UKAIIH;

— TPUMEHUTH MOJIyYCHHbIE 3HAHUS, YMEHHUS M TPAKTHUUECKUU OMNBIT MPU PELICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHJAaMU NPOGECCHOHATBHON eATeIbHOCTU
10 HAITPABJICHUIO/ CIICUATBHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOpETUYECKHE 3HAHWS B COOTBETCTBUU C 33JJaHHOI TEMOI;

— cdopMUpOBaTE YMEHUS TPHUMEHSTH TCOPETHYCCKHE 3HAHUS TIPH PEHICHUH
HECTaHIapPTHBIX 33/1a4;

— TpUOOpPECTH OMNBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOW paboThl U
c(OpMHPOBATH COOTBETCTBYIOIINE YMECHHS,;

— chopmupoBaTh yMeHUS palOOThl CO CHEIUATBHOW JHTEPAaTypoOd, CIPABOYHOM,
HOPMAaTHUBHOW U MPaBOBOM JOKyMEHTAIMEeH U UHBIMU WH(OPMAIIMOHHBIMU HCTOYHUKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHpPOBATH JOTHUYECKHM OOOCHOBAaHHBIE BBIBOBI,
NPEUIOKEHUS U PEKOMEH/IAINH 10 Pe3yJIbTaTaM BBHIIIOTHEHHS PaOOTHI,

—  pa3BuTh NpohecCHOHATFHYIO MMCHbMEHHYIO H YCTHYIO Peub 00YyJaromerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUICHUE, TBOPYECKYI) WHUIMATHBY, CAMOCTOSTEIHHOCTH,
OpPraHNW30BaHHOCTh U OTBETCTBEHHOCTH 32 MPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pErynsipHON paboThl Halx peleHueM
MOCTaBIIEHHBIX 3a/1a4.

CTpyKTypa NOsICHUTENbHON 3alIUCKU KYPCOBOT'O NMPOEKTa/ paboThl
[TosicuuTenpHas 3amucKa MO0 KypcoBO# paboTe BBIMOIHIETCS B CIEAYIOLIEM BUJIE:
1. TUTYBHBIN JHCT.
TuTyapHBINA TUCT OQOPMIISIETCA B COOTBETCTBUU C 00Pa3IIOM.
2. Llenb KypcoBO# pabOTHI.
[{enbro KypcoBoOi ABIISIETCS 3aKPEIUICHUE 3HAHUHN 0 JUCIMUILIUHE «OCHOBBI ONITUKNY,
MOJIYYEHHBIX B 6-M ceMecTpe MOAroJI0BKH OakanaBpa 1o HamnpasieHuto 12.03.02 u npuMeHeHus
ATUX 3HAHUU AJIs pa3pabOTKH ONTOAIEKTPOHHBIX CUCTEM.




3. ConeprkaHue KypcoBOr paboTHI;

- 3aJJaHKE Ha BHITIOJHEHUE KYPCOBOM paboTHI;

- BBEJICHUE, BKJIIOYAIOIIIEE 1IeJIb KypCOBOIl paboThI;

- ONITUYECKas cXxeMa pa3padaThIBAEMOI0 YCTPOICTBA U €€ PaJuOONTHYECKHIA aHAJIOT;

- pacueTHas 4acTh;

- 3aKJIIOYCHHE, CO/IePIKalllee BBIBOIBI O BHIITOJHEHHOH padoTe.

4., TlpunoxeHus

B npunoxenuss BbIHOCATCS OMONMMOTpagUUECKHil CHHMCOK, COJEpXKAIIUil CCHUIKM Ha KHHUTH,
NepUOANYECKUE HM3JaHMs, UHTEPHET PECypcChl, MCIOJIB30BAaHHBIE MPU BBINOJIHEHUH PAOOTHI U
odopmieHnnn oTuera. B OCHOBHOM TEKCTE OTYETa CCHUIKM Ha MYHKTHI OuOnuorpaduyeckoro
CIIUCKAa NPUBOJATCS B ciedyromeMm Bune: [1, cTp.2], tne 1 — HOMep myHKTa, CTp. 2 —
JIOTIOJTHUTEIIbHOE YTOYHEHUE MECTOIIOIOKEHUSI B TEKCTE.

B nipuiioskeHre BEIHOCATCS TaKkKe CIIpaBOYHas U Mpoyvas nH(opmanus, He BKIIOYCHHAS B
OCHOBHBIE pa3/IeJibl OTYETA

TpedoBanus k opopMiIeHHI0 TOACHUTEIbHOM 3alIUCKH KYPCOBOI padoThl / MPoeKTa
Oopa3zen opopmiieHUs] TUTYJILHOTO JIUCTA

MUHHUCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUIMCKON ®EJIEPALIMNA
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE YUPEKACHUE
BBICIIIETO MPO(GECCHOHATBHOTO 00pa30BaHuUs

«CAHKT-IIETEPBYPI'CKHi TOCYJAPCTBEHHbIN YHUBEPCUTET
ABSPOKOCMHMYECKOI'O ITPUBOPOCTPOEHU A»
I/IHCTI/ITyT PaduOTEXHUKHU, SJICKTPOHUKHA U CBA3U
Kadenpa Ne23
KypcoBas padora
1o Kypcy «OCHOBBI OIITHKN
Ha3Banue KypcoBoi padoThI
BbInmonHu cTyieHT (ka) rpynmsl
IIposepu:

Cankr-IletepOypr
2020

TpeboBanust k 0hopMIIEHUIO TOSICHUTEIbHON 3alIMCKH KYPCOBOIO MPOEKTa/ paboThl
[TosicHuTenpHas 3amucKa MO0 KypcOBOM paboTe BBINOJIHACTCS Ha JICTax Oenoil Oymaru ¢opmara
A4 B mewyaTHoM wiM pykomucHoM Buae. KommbroTepHoe odopmieHue sBisercs Oosee
IPEANOYTUTENILHBIM, OJTHAKO JIONMYCKAeTCs YaCTUYHO WM IMOJHOCTBIO aKKypaTHO 0(GOpMIIATh
MOSICHUTENbHYIO 3allucKy OT pyku. HeOpexHo odopmiieHHbIe UM HEpa30OpUrMBO HalMCaHHbIE
MOSICHUTEIIbHBIE 3aIIMCKU OTIPABIISIOTCS Ha MEPEACIIKY.

[Tpu odopmieHNN MOACHUTENBHON 3alMCKU MCIIOJIb3YeTCS CKBO3HAs HyMmepauus ¢Gopmyl u
CTpaHUL, CUMTasi TUTYJIBHBIN JUCT NEpBOM cTpaHuleil. Homep cTpaHuIipl Ha TUTYJIBHOM JIMCTE HE
ctaButcs. Homepa cTpaHuIbl CTaBITCS 1O LIEHTPY BBEPXY.

[Tpu odopmieHnn oTyeTa B MEUYATHOM BHUJE KeNATEIbHO COONIONATh CeNyrolne TpeOOBaHMS.
Jlns 3arojoBKOB: MONYKUPHBIA wmpudT, 14 0T, HEeHTpUpOBaHHBIM. {7 OCHOBHOTO TEKcTa:
HEeKUPHBIN mpudT, 14 1T, BRIpaBHUBaHKE 10 mHpHHE. Bo Beex ciaydasx Tum mpugTa — Times
New Roman, orctym a63arma 1.25 cM, OTYTOPHBIN MEXTyCTpOUYHBIA nHTEpBai. [loms: neBoe — 3
CM, OCTJIbHBIE — 2 CM.




11.6. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHSAET PadOTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMEHUS U
HAaBbIKM B YCBOCHHM H CUCTEMATU3allUU HpHOGpeTaCMBIX 3HaHPII>i, OGGCHC‘-II/IBaeT BBICOKHH
YPOBEHb YCIEBAEMOCTH B TEpUOJ OOYYEHHS, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboty
00y4aroOUUXCASBISIOTCS:

— yueOHO-METOAMYECKHUI MaTepHal 1o JUCLUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydYaromumxcs
10 32049HOU (hopme 0OyIeHUs).

11.7. Meroauyeckue ykazanusi AJi1 00yHarOIINXCsl IO IPOXO0KICHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMEeCTpa C LIeJIbI0 OLEHUBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. MeToau4eckue yKazaHus Uil OOyYarONIUXCs 10 MPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAaEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO auciuiuiiHe. OHa BKIIIOYAeT B
cedst:

— DK3aMeH — (popMa OLIEHKH 3HAHUH, MOTYyUYEHHBIX 00YUYaIOIIUMCS B IIPOIIECCE U3YUCHUS
BCEH MUCITUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOATEIbHON pabOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUIA pEeHIeHUs TPaKTUYECKUX 3a/lad. JK3aMeH, Kak MpaBWjIO, TMPOBOIAUTCS B TMEPUOJ
HK3aMEHAllMOHHON CEeCCHUU M 3aBEPIIAETCS ATTECTALMOHHOW OLEHKOM «OTJIMYHO», «XOPOLIOY,
«YJIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps
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