MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadenpa Ne 23

YTBEPXJAIO
PykoBoaurens HanpaBiieHUs

J.T.H., Ipod.

(1OJDKHOCTB, Y. CTEIEHb, 3BaHUE)

A.D. Kpsiuko

(MHHUIHAIB, haMHIFIST)
/%

(n@Arvicy)

«23» nroHsa 2021 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«OCHOBBI OIITHKNY
(HaumeHOBaHUE JUCIUILUIMHbI)

KO,[[ HaIlpaBJICHU A HO,I[FOTOBKI/I/
CIICHUaJIbHOCTHU

12.03.02

HanmenoBanme HaITpaBJICHUA

OnroTexHuKa
MOATOTOBKH/ CIIEMUAILHOCTH

HanmenoBanue
OnTUKO-3JIEKTPOHHBIE TPUOOPHI M KOMITJIEKCHI
HaIpPaBJIEHHOCTU
®dopma 00yueHus OYHas

Canxkr-IlerepOypr — 2021




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITUHBI

[Iporpammy cocraBui (a)

Jo1l., K.T.H., C.H.C. /;;/M/&/X O.. Mockaiien
(OMKHOCTB, Y. CTETICHB, 3BaHHE) = L(,H‘B,HHI/ICI), nara) (MHUIHATEL, (aMIIIHS)
2K

[Iporpamma onobpena Ha 3acenanuu kadeapsr Ne 23

«17» mas 2021 T, mpotokoin Ne 9/21

3aBenytomuii kadeapoit Ne 23 %
J.T.H., Ipod. 7 A.P. bectyrun
(yu4. cTeneHb, 3BaHUE) (H(}Z{HH&B, naTa) (MHULHATBL, (aMUITHsT)
20 TS

OterctBennbiit 32 OIT BO 12.03.02(02)

JIom., K.T.H. H.A. I'magkuii
(OIDKHOCTB, Y. CTETICHB, 3BaHHE) (moamucs, nara) (MHUIHATEL, GaMIIIHs)
Pz arid
3amecTuTeNnb TUpPEeKTOpa HHCTUTYTA Ne2 1o MeToAu4YecKoit paboTe
o —
JOLL., K.T.H., JIOII. Vg 72 O.J1. BanbieBa
(OIDKHOCTB, Y. CTETICHB, 3BaHHE) (moxmuce, nara) (MHULIHATEL, (aMIIIHS)

RO K



AHHOTaNINA

HucuummmHa «OCHOBBI ONTHKHM» BXOJUT B 0Opa30BaTEIBHYIO MPOrPaMMy BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.02 «OnroTrexHuKa» HampaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIE MPUOOPHI M KOMIUIEKCHD.
Hucnurnnuna peanusyercs kadeapoit «Ne23y.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHINA:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMaTUYECKOI0 aHAIN3a U MOJECINPOBAHUSI B MHKEHEPHOMU JESITEIbHOCTH, CBA3aHHON
C TPOCKTUPOBAHHEM U KOHCTPYHUPOBAHUEM, TEXHOJOTHUSMHU MPOU3BOACTBA ONTOTEXHUKH,
ONTHYECKUX U ONTHKO-3JICKTPOHHBIX MPUOOPOB U KOMILIICKCOB)

OIIK-3 «CnocoOeH MpOBOAWTH JKCICPUMEHTAIBHBIE HCCICIOBAHUS W HW3MEPCHHS,
o0OpabaTbIBaTh W MPEACTABIATH TOJTYYECHHBIC JaHHBIE C Y4YETOM CHEeUU(UKHA ONTHUYECKUX
HM3MEPEHUIN

Conepxanuve AUCHUIUIMHBI OXBATHIBAET KPYr BOIMPOCOB, CBSI3aHHBIX C SIBJCHUSMU U
MIPOLIECCaMHU, TPOUCXOIAIINMH B ONTHUYECKOM JMAINa30He JIEKTPOMArHUTHOTO TOJIS.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro Tpolecca: JICKIUH, JIabopaTopHble pabOThl, CEMUHAPHI, CaMOCTOSITENbHAs paboTra
CTYJI€HTOB, KOHCYJIbTAI[1H.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTalus B popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET 8 3a4eTHBIX eauHul, 288
4acoB.

SI3bIK 00y4YeHUs IO JUCIHUILTUHE KPYCCKHID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenopaBaHusi JUCLUTUIMHBI

enpro mpenogaBanus AUCIUIUTHHBI "OCHOBBI ONTHKH" SIBIISIETCS MTOATOTOBKA OakaiaBpa
no HanpasieHuto 12.03.02, B paMkax KOTOPOM OCYIIECTBIISIETCS IIOJy4YE€HUE CTYyACHTaMU
HEOOXOAMMBIX 3HAHMKA B OOJACTH DJIEKTPOMArHUTHBIX SIBJICHWW ONTHYECKOTO JIuara3oHa W
HaBBIKOB pacyeTa OINTUYECKHX TOJIEM B  OINTORJIEKTPOHHBIX YCTPOWMCTBAaX, a TaKxke
MIPOJIEMOHCTPUPOBATH MOJTYUYCHHBIE CTYICHTAMH 3HAHUS U HABBIKU TIPH pa3pabOTKe KOHKPETHBIX
ONTOXJIEKTPOHHBIX YCTPOMCTB.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare m3yueHus AUCHUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMHU KOMIIETCHIIMU JOCTHKEHUS] KOMIIETEHIIUN
OIIK-1 Criocoben
IIPUMEHSTD

OIIK-1.3.1 3HaTh (pyHIaMEHTAIbHbBIE
3aKOHBI €CTECTBO3HAHMUSA, OCHOBHBIE
($u3HYEeCKHe U MAaTEMAaTUYECKUE 3aKOHBI
OIIK-1.3.2 3HaTh OCHOBHBIE METOBI

C€CTCCTBCHHOHAYYHBIC
n 06H_[€I/IH)KeHepHHe
3HaHHUA, MCTO/bI

MaTeMaTU4eCKOro

MaTeMaTUYECKOTO MOJEINPOBAHHS,
aHanus3a u

CBSI3aHHBIE C IPOCKTUPOBAHUEM U
MOJIEJIMPOBaHUS B

N KOHCTPYHPOBAHUEM, TEXHOJIOTUSIMU

WHXXEHEPHOU

IIPOU3BOJCTBA ONTOTEXHUKHU,
JEATEIIbHOCTH,

Oo6menpodeccnoHaTBLHBIC . ONTHUYECKUX M ONTHUKO-3JICKTPOHHBIX
CBSI3aHHOU C

KOMIIETEHIINH HDOCKTHDOBAHIEM I pruOOPOB U KOMILIEKCOB
p p OIIK-1.Y.1 ymeTs ucnonb3oBath

KOHCTPYUPOBAHHUEM,
€CTECTBEHHOHAYYHbIE U
TEXHOJIOTHSIMHU
001IIeH)KEHEPHBIE 3HAHUS MTPU PEIICHUN
MIPOU3BOJICTBA
MPAKTUYECKHX 3a7a4, CBS3aHHBIX C
OTITOTCEXHHIKH, MIPOCKTUPOBAHUEM U KOHCTPYHPOBAHUEM
ONITUYECKUX U p P ThyHp ’
TEXHOJIOTUSIMU TPOU3BOACTBA
OTITHKO-
ONTOTEXHUKH, ONITHYECKUX ¥ ONTHKO-
ANEKTPOHHBIX
AIIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB
pruOOpoB U
KOMILJIEKCOB
OIIK-3 Cnocoben
MIPOBOIUTH
JKCIIEPUMEHTAIbHBIE
HCCIIEIOBaHUS U
HU3MEpEHHS, OIIK-3.B.1 BnageTh HaBbIKaMU
O6menpodeccuoHaabHbIE
oOpabaTeIBaTh U MIPOBEJICHUS SKCIIEPUMEHTAIbHbBIX
KOMITETEHITHH . .
MIPEICTaBIISTh UCCIICIOBAaHUH U U3MEpPEHUI

MOJIy4YE€HHbIE JaHHbIE
C y4eToM crenuduku
ONITUYECKUX
U3MEPEHUI

2. Mecro nucuumiaussl B cTpyktype OI1



JucnurnmuHa MokeT 6a3upoBaThCs Ha 3HAHUSIX, PaHEe MPUOOPETEHHBIX 00YUYaIOITUMUCS
IPY U3YyYCHHUHU CIICAYIOUINX JUCIUILINH:

— «MareMaTuka-l (aHanuTHYECKas TEOMETPUS U JIMHEWHas anredpa)y,

— «MareMaTuka-1 (MaTeMaTHUECKUN aHAIIN3)Y,

— «pusuKay,

— «XUMUN,

— «IKOJIOTHUS»,

— «uH(pOpMaTHUKaY,

— «UH)XEHEPHAas U KOMIBbIOTEpHas rpaduka,

— «0e30MacHOCTh KU3HEACATEIEHOCTI.

3HaHus, TMOJYyYECHHbIE NPU M3YyUYEHUHU Marepuaia JaHHOW JUCIHUIUIMHBL, HUMEIOT Kak
CaMOCTOAITENBLHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BATHCS IIPU U3YUYECHUHU IPYTUX JAUCLUIIIVH:
- OCHOBBI TEOPHH ONTHYECKUX CUTHAJIOB;
- OCHOBBI JIJA3€pPHOU TEXHUKHU;
- OINTO3JIEKTPOHHBIE MPUOOPHI U CUCTEMEI;
- nasepHble HHOOPMAIMOHHBIE CHCTEMbI KOCMHUYECKHX allllapaToB;
- onTHYecKas roirorpagus.

— «OCHOBBI TEOPUHU ONTUYECKUX CUTHAIOBY,
— «OCHOBBI JIA3€PHOU TEXHUKUY,

— «ONTO3JIEKTPOHHBIE TPUOOPHI U CUCTEMBI»,

— «J1a3epHbIe HHPOPMAITMOHHBIE CHCTEMBl KOCMUYECKHX aIapaToBy,
— «ONTHYECKasl rojorpaus».

3. OOBEM ¥ TPYJIOEMKOCTh JTUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JMCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHJOB Y4eOHOU
pabOoTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE 3TOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

Bun yuebnoit paboThl Bcero Tpynoemiocts o cemecTpam
Ne5 Ne6
1 2 3 4
Oowan mpyooemKocmo oucyuniunsl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux uacose npakmuueckoi n0020mosKu
Ayoumopnole 3auamus, BCEro Jac. 119 51 68
B TOM YHUCJIE:
nekruu (JI), (gac) 34 17 17
npaktuueckue/cemunapckue 3ansrtus (113), 34 17 17
(uac)
nabopartopubie paboTsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17
JK3aMeH, (Jac) 72 36 36
Camocmoamenvnas paboma, Bcero (dac) 97 57 40
Buo npomesxcymounoit ammecmayuu: 3a4er, OK3.
9K3.,
mudd. 3adger, sk3amen (3auer, [dudd. 3ay, JK3.
k3 **) OK3.

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMEeH

4. ConepskaHue TUCHUTUTHHBI



4.1. Pacnpenenenue TpyT0€MKOCTH JTUCIUTLIMHEI 110 pa3eiaM | BUAAM 3aHATHH.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIuUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILIUHBL, UX TPYAOEMKOCTh

P Jlexuun 113 JIP KII CPC
a3JIeJIbl, TEMBI JUCIIATIITNHEI (4ac) (C3) (4ac) (gac) (9ac)
Cemectp 5
Pazpen 1
Tema 1.1 1 1 1 2
Tema 1.2 0,5 0,5 0,5 - 2
Tema 1.3 0,5 0,5 0,5 2
Tema 1.4 0,5 0,5 0,5 2
Pa3zpgen 2
Tema 2.1 1 0,5 0,5 - 2
Tema 2.2 0,5 0,5 0,5 2
Pa3zgen 3
Tema 3.1 1 015 015 i 2
Tema 3.2 0,5 ; ; 2
Tema 3.3 1 1 1 2
Pazgen 4
Tema 4.1 1 1 1 3
Tema 4.2 0,5 0,5 0,5 ) 2
Tema 4.3 0,5 0,5 0,5 2
HUtoro B cemectpe: 17 17 17 S7
Cemectp 6
Pa3znen 5
Tema 5.1 1 0,5 0,5 3
Tema 5.2 0,5 0,5 0,5 - 2
Tema 5.3 0,5 0,5 0,5 3
Tema 5.4 0,5 0,5 0,5 2
Paznen 6
Tema 6.1 1 0,5 0,5 2
Tema 6.2 0,5 0,5 0,5 2
Tema 6.3 0,5 0,5 0,5 ) 3
Tema 6.4 0,5 0,5 0,5 2
Tema 6.5 0,5 0,5 0,5 2
Pa3znen 7
Tema 7.1 0,5 0,5 0,5 - 2
Tema 7.2 0,5 0,5 0,5 2
Paznen 8
Tema 8.1 1 0,5 0,5 2
Tema 8.2 0,5 0,5 0,5 ) 3
Tema 8.3 0,5 0,5 0,5 2
BrinonHenue KypcoBoro npoekra 17
Htoro B cemectpe: 17 17 17 17 40
Hroro 34 34 34 17 97

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroIMMUCS ONPEIeICHHBIX TPYAOBbIX (YHKIIMMA, CBSI3aHHBIX ¢ OyayIiel npopeccuoHanbHON
JESATENBHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKITHOHHBIX 3aHATHH.



Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep pazaena

HazBanue u copepxanue pa3aeioB U TeM JEKIIMOHHBIX
3aHATUN

Beenenune

OnTrueckuii AUanazoH Kpyra 3JeKTPOMArHUTHBIX SIBIIEHUH, €ro
0COOCHHOCTH M POJIb B COBPEMEHHON HayKe M TEXHHUKE

1

YpaBHeHus1 CBETOBBIX MOJIei

Tema 1.1. DnemeHTBl BEKTOpHOTrO aHanu3a. BekTopHble (YHKLIWU.
[loBepxHOCTHBIE, = KOHTYpPHBIE W  OOBEMHBIE  HMHTErpajbl.
Huddepenumansurie oneparopsl. Teopemsl ['aycca u Ctokca.

Tema 1.2. YpaBHeHus MakcBenia B BaKyyMe.

Tema 1.3. BonHOBEIE ypaBHEHUS, ypaBHEHHA | eTbMrombIIa.

Tewma 1.4. Teopema IloliHTHHTa. DHEPTHS CBETOBOM BOJHEI.

[oasipu3anust cBeTOBBIX BOJH

Tema 2.1. Ilonspuzanus. [lonsipuzoBaHHbBIN CBET.

Tema 2.2. MeToasl onucaHus NOJSIPU30BAHHOIO U3Iy4YeHus. MaTtpuna
JxoHca, MmaTtpuiia Mrouiepa.

HNHTepdepeHuus CBeTOBBIX BOJIH

Tewma 3.1. IHTEpepEeHITOHHBIE SBICHHUS.

Tewma 3.2. KorepentHocTb. IIpocTpaHcTBEeHHAsI U BpeMEHHAs
KOT€pEHTHOCTH ONTHYECKOTO TOJIS.

Tewma 3.3. Matepdepomerpsl Maiikenbcona u FOnra.

Jucnepcusi CBeTOBBIX BOJIH

Tewma 4.1. SIBnenue nucnepcumu.

Tema 4.2. Ilepoe npubmmxenue teopun auctiepcun. Gazosas u
IPyNIOBasi CKOPOCTH.

Tema 4.3. Bropoe npuOimkeHne TEOPHH JUCTIEPCHHL.
XapaKTepUCTUKA IPYIIIIOBOH 3a1€PXKKHU.

JAupaxuus CBEeTOBBIX BOJIH

Tewma 5.1. SBnenne qudpaxiun. [puanun [roiirenca — @penens.
Tema 5.2. MnTterpanpraas Teopema Kupxroda-I'ensmromnpia.
Tema 5.3. Judpaxius Openesst

Tema 5.4. Iudpakuus @paynrodepa

OnTnyeckue HHPOPMALHOHHBIE CHCTEMBI

Tema 6.1.JIuHeliHBIE 27IEMEHTHI ONTHYECKUX HH(DOPMAITMOHHBIX
CUCTEM

Tema 6.2. Ontudeckuil kKorepeHTHbIH Pypre - mpoueccop
Tema 6.3. IudpaxmonHas pemierka u ee psg Oypre

Tema 6.4. PemieTouHbIl ClIEKTPabHBIN IPHOOP.

Tema 6.5. DneMeHTHl aKyCTOONITHKU

CBeToOBBIC BOJIHBI B AaHU30TPOINHBIX Cpeaax

Tema 7.1. SIBnenue anuzotponuu. TeH30p AUAIEKTPUUECKOU
MIPOHUIIAEMOCTH.

Tema 7.2. PacnpocTpaHeHHe CBETa B aHU3OTPONHOW CpeAe, BHIIbI
AHU30TPOIIUH.

9J1eMeHTbl KBAHTOBOM ONITHKH

Tewma 8.1. I'paruiipl MPUMEHIMOCTH BOJTHOBOW TEOPHH CBETA.

Tema 8.2. DHeprus U MrHOBEHHAsT MOIIHOCTh CBETOBOM BOJIHBI MPHU
KBAaHTOBOM OIIMCAHUU.

Tewma 8.3. Kimaccuueckoe nmpubImkeHrne ONTHIECKOT0 H3TyIeHUs

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.




Ta6mmma 5 — [IpakTudecKkue 3aHsITHS U UX TPYJIOEMKOCTh

N3 Hux Ne
Ne Tembl mpakTH4YECKUX Popme! TpyroeMKOCTb, | IPaKTUYECKOM | paznena
P pya > | Ip pasn
/a 3aHATHI TIPaKTHICCKIX (dac) MOJATOTOBKH, | JUCLIMII
3aHATHI
(dac) JIUHBI
Cemectp 5
MeTtoap! onucanusa Cemunap 2 2
{ | TOVAPH30BAHHOIO H3ITyHEHHUS.
Marpuna JI>xoHca, MaTpuiia
Mronnepa
2 HntepdepeHunoHHbIE Cemunap 2 3
SIBIICHHS.
[TpocTpancTBeHHAS 1 Cemunap 2 3
3 | BpeMeHHasi KOTepEeHTHOCTH
OIITHYECKOTO TIOJISI
4 HuTtepdepomerpsl CemMuHap 2 3
Maiikenscona u FOHra.
SBnenue nucnepcuu. Ilepsoe Cemunap 2 4
5 MPHUOIKEHIE TEOPUHU
nucnepcun. @aszoBas u
TPYIIIOBast CKOPOCTH
SABnenue audpaxumu. Cemunap 2 5
6 | [Ipunoun [rolirenca —
Dpenens
7 WuterpanpHas TeopeMa Cemunap 2 5
Kupxrodga-I'enpmronpua
8 | Hudpaxnus Openens Cemunap 2 5
Cemectp 6
9 Hudpaxnus Opaynrodepa Cemunap 2 5
10 PereTo4uHbIi CIEKTPAIBHBIN CemuHap 2 6
npudop
11 AKYCTOOHTI:I‘leCKOG CemuHap 2 6
B3aMMOJICHCTBHE
SIBNeHre aHU30TPOITHH. CemuHap 2 7
12 TeH30p AMANEKTPUIECKOM
HPOHUIIAEMOCTH
Pacripoctpanenue cBera B CemuHap 2 7
13 aHU30TPOITHOM cpelie, BUJIbI
AQHHU30TPONUHU
14 FpaHI/II_IBIVHpI/IMeHI/IMOCTI/I CemuHap 2 8
BOJIHOBO TEOpUH CBETa
15 | demTOCEKyHIHBIC UMITYIIHCHI Cemunap 2 8
OHeprus ¥ MTHOBEHHAs CemuHap 2 8
16 MOIIIHOCTH CBETOBOI BOJIHEI
[PU KBAHTOBOM OTHMCAHUH
17 Knaccnueckoe npubmmkeHne CemuHap 2 8
OINITHYECKOTO M3JIyUCHHS
Bcero 34

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJTOEMKOCTb IPUBECHBI B TAOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYIOEMKOCTh




N3 Hux Ne
e HaumenoBanne 1ab0opaTopHbBIX paboT TpyROCMKOCTS, | IPaKTHUECKOH | pasiena
/1 (dac) MOJATOTOBKH, | HUCIIMII
(dac) JIUHBI
Cemectp 5
1 | Iomsipu3zarius J1a3epHOTO U3ITYUCHHS 4 2
2 | UnTepdepeHnns cBETOBBIX BOJIH 4 3
3 | KomnokBuywm 1o JIP Iudpakums 2 5
4 | Dudpakuus @penens. Yacts | 4 5
5 | Nudpakius Openenst. Yacts 2 2 5
Cemectp 6
6 | dudpaxuus Opaynrodepa. Yacts 1 4 5
7 | Hudpaxmus Opayrrodepa. Yacts 2 4 5
8 | dudpaxuuonnas pemerka. Beicime 4 6
J(PAKIHOHHBIE TTOPSIIKA
9 | AxycroonTuieckoe B3auMo/IeHCTBHE 4 6
Bcero 34

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

]_IGJ'IL KYpCOBOI'O ITPOCKTA:

[IpumepHBbIe TeMBI 3alaHUi HAa KypCOBOW IIPOEKT puBeneHbl B pasaene 10 PIT/I.

4.6. CamocrosTenbHas padoTa 00yJaronIXcs
Buibl camocTosITeNbHOM pabOThI U €€ TPYJI0SeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNTbHON PadOTHI M €€ TPYIOEMKOCTb

Bua camocrositensHOM paboThI Bizzo’ Cemectp 5, uac Cemectp 6, yac

1 2 3 4
W3ydenue TeopeTHYECKOTO MaTepraa
mucturuael (TO) 69 a4 25
KypcoBoe npoextuposanue (KII, KP) 4 - 4
PacuetrHo-rpaduueckue 3ananus (PI'3) 4 - 4
Brinonnenue pedepara (P) - - -
IToaroroBka K TeKyIieMy KOHTPOJIIO 4 5 2
ycneBaemocTH (TKY)
Jomamnee 3anpanue (/13) 14 10 4
KonTtposbhsle paboTs! 3a04HuKOB (KP3) - -
IToaroroBka K MpOMeEXyTOYHOMN 5 1 1
arrecrauuu (ITA)

Bcero: 97 57 40

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaIOMIMUXCsl [0 TUCHMIUIMHE (MOJIYIIO)
Y4eOHo-MeToAMYeCKrEe MaTepHalIbl 1JI1 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl yKa3aHbl B I1.11.

7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN




[TepeueHp MEUaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUN pUBEICH B TabuuIie 8.
Tabnuua 8— IlepeyeHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

Iudp/
URL anpec

bubnuorpadudeckas ccpuika OnOIOTEKE

KomuecTso 3x3eMInIsIpoB B

(KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)

e. M.: Jlanp, 2011. — 485 c.
534/B 49

[535K 7] Kamureesckuit H.H. BonmHoBas onruka. M3zn. 3- | @O (2), I'C(14), I'CU3 (1).

@O (1), I'CY3 (1)

432 c.

BIII. 1985. 351 c.

535/M33 Bunorpagosa M.b., Pynenko O.B., Cyxopykos | @O (1), 'CU3 (1)
A.Il. Teopus BomH. 13a. 2-e. M.: Hayka. 1990.

Marsees A.H. Onruka. YueOH. mocobue. M.:

Pammorexnuka, 2009. -256 c.

[O Onrtuveckue yCTPOUCTBA B PaIHOTEXHHKE: @O0 (2), 'C(52)
62 621.391] | YuebHoe mocobue s By30B. M31.2-¢, ipepad.
u jpon./ ITox pen. B.H. Yiiakosa, . M.:

7. IlepeyeHb AIMEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaLIMOHHO-
TGHGKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT)), HCO6XOI[I/IMI)IX Jis1 OCBOCHUA AUCHUIIIIMHBI

npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTHU ((I/IHTepHeT»

URL anpec

HanmenoBanue

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mpoOrpaMMHOr0 0O€CHEeUeHUs,, HCIOJIb3YEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t

HanmMmenoBanue

He mpenycmorpeno

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOrO MPOLecca MO AUCIUIUINHE
[lepeuenp ucnoab3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPECTABIIEH B TA0IHIIE

11.

Tabmuna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a

CocraB MaTepuaTbHO-TEXHUYECKON

0a3bl, HEOOXOAUMOH ISt  OCYIIECTBICHHS

06pa3OBaTeJ'IBHOFO nmponecca nmo JUCHUININHE, IMTPEACTABIICH B TaGJII/II_ICIZ.



Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (pu1 HEOOXOTUMOCTH )
JlexumioHHas ayauTopus 51-06-03
MynbTUMeIMIHAS JIEKIIMOHHAS Y AUTOPHUS 51-06-03

CrnenuanuzupoBanHas adboparopust «KAOY» C-32

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs 1Mo JUCUUILUINHE MPUBEACH B Tadiuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTalluu

Buj npoMexyToYHOH arTecTaluu ITepedeHb OLIEHOYHBIX CPEICTB
DK3amMeH Crncox BOIPOCOB K 3K3aMEHY;
DK3aMeHallMOHHbIE OUJIETHI;
3amauu;
TecTsl.
BrimonHeHue KypcoBoro mpoexTa DKcrepTHas OlIEHKa HAa OCHOBE TpeOOBaHUH K
COJICPKAHUIO KYPCOBOI'O IIPOEKTA.

10.2. B kauyecTBe KpUTEPHEB OICHKHM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCIOIB30BATHCS
100-6annpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, TPABHUIIA UCTIONH30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM ['Y AIL.

Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHITHI
OreHKa KOMITETEHIUHT
S-OauipHast 1IKaia

XapakteprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

— oOyyarouuiicss riay0OKO M BCECTOPOHHE YCBOWJ MHPOTPaMMHBIN
MaTepHal;
— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 M3J1araer;
— OMNHUpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJHHUTEIHHOW JUTEPaTypBhl,
TECHO TMPUBS3BIBACT YCBOCHHBIC HAyYHBIC  TIOJOXKEHUS C
MIPAKTUIECKON JCSITEILHOCTHIO HAITPABJICHHSI,
— yMes0 000CHOBBIBAET M apTyMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOIBI M 000OIIEHHS;
— CBOOOJTHO BJIaJICET CUCTEMOM CIEIUATU3HPOBAHHBIX MOHSTHA.
— 00yJaronuiicss TBEpI0 YCBOMI MPOTPAMMHBINA MaTepHa, TPaMOTHO
U 1O CYNIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
TUTEPaTypPHI,
— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEIH;
— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOU JEATSIBHOCTHIO
HaIpaBIICHUS;
— apTyMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeNaeT BBIBOILI U 0000IIEHUS
— BJIAJICET CHCTEMOM CIIENMAIM3UPOBAHHBIX OHITHH.
— o0yuJaromuiicss yCBOHII TOJIHKO OCHOBHOM MPOTPaMMHBIN MaTepHal,
M0 CYIIECTBY M3JIaraeT €ro, OMHMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
«yIIOBJICTBOPUTEITGHO» | JINTEPATYPHI;

«3a4YTEHO» — JIOTMyCKaeT HeCYNEeCTBEHHBIC OMMOKN U HETOYHOCTH,
— UCTIBITBIBACT 3aTPYJHEHHS B MPAKTHUECKOM MPUMEHEHUH 3HAHUN
HaIpaBJICHUS,

«OTIIMYIHO»
<GavTCHO»

«XOPOIIIO»
«3AYTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— c51abo apryMeHTUPYET Hay4YHbIE MOJIOKEHNUS;

— 3aTpyAHseTCs B ((OPMYITUPOBAHUU BBIBOJIOB U 0000IIECHUN;
— YaCTUYHO BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX IOHITHH.

«HEYJIOBJICTBOPUTEITHLHOY
«HE 3aYTCHO»

MaTepuana,
— IONyCKAaeT CYIIECTBEHHbIE OLIMOKU U
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— HE MOXKET apryMEHTHPOBATh HAyYHBIC ITOJIOKCHHUS;
— He (opMyIIUpYET BBIBOJIOB U 0000IICHHUI.

HETOYHOCTHU

— o0yyarouuiics He YCBOWJI 3HAUMTEIbHOW 4YacTU IMPOTrPaMMHOIO

npu

— UCIBITBIBAECT TPYIHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUH;

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nms s5Kk3ameHa npecTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Kon
Ne /it [lepeuens BonpocoB (3a7au) A1 SK3aMeHa HHMKaTOpa
Marematuyeckuii amnmapar KJIACCUYECKOMI anektpoauHamuku. | OITK-1.3.1
1 HuddepenmpoBanue BekTOpHBIX (yHKIWH. PaznokeHue BEKTOPHBIX
¢dyHKIu# B psja. MHTErprpoBaHre BEKTOPHBIX (YHKIHMH
2 MaremaTtuyeckuii amnmapar KJIACCUYECKOMI snektpoauHamuku. | OITK-1.3.2
Judbdepennmanpapie onepatopsl (TpaaleHT, TUBEPTESHIIHS, POTOP)
3 MareMaTnueckuit amnmapar KJIACCUYECKOMN anexktpoauHamuku. | OIIK-1.Y.1
[ToBepXHOCTHBII, KOHTYPHBII U 00bEMHBII HHTETPAIBL.
4 MareMaTryeckuid ammapar Kiaccuueckod anekTpoauHamuku. Teopemsl | OITK-3.B.1
Crokca u l'aycca
5 Vpasuenuss Makcgesuia. YpaBHeHHs: MakcBeslia B KOMIUICKCHOU (opme OIIK-1.3.1
6 BonHoBoe ypaBHeHue. YpaBHenue [ enbmronbia OIIK-1.3.2
7 Teopema IloitHTHHTA OIIK-1.V¥.1
8 IMonsipusaryst CBETOBBIX BOJH. Bekrop JIxxoHca OIIK-3.B.1
9 Wurepdepenimonnsie sineHns. KorepeHTHOCTh OIIK-1.3.1
10 SBnenune nucnepcun. IlepBoe mpubmmxenue reopun nucrepcun. dazopas OIIK-1.3.2
U IPYIIOBasi CKOPOCTH
11 Judpaxrms. OnpeeneHre u MPUMEPBI. OIIK-1.V.1
12 [Mpunnun INoiireHca-Openerts OIIK-3.B.1
13 Crporas mocTaHOBKa 3a7a4k TEOPHH AU(PAKIINN OIIK-1.3.1
14 ITocTaHOBKa 3a1au¥ TCOPUH AU(PPAKIHH B ONITHYSCKOM JIHAITa30HE. OIIK-1.3.2
15 Bropas teopema I'pritia 1 €€ CMBICIL. OIIK-1.V.1
16 CMmbicm  mpuMmeHeHust BTOopoil Teopembl I'puna mnpum  pemenun | OITK-3.B.1
JpaKMOHHBIX 33/1a4.
17 Wurerpanbhas Teopema Kupxroda-I'enpmrosbiia OIIK-1.3.1
18 ®Oynkiws ['puna. Oyukiwst ['pura cBOOOIHOTO POCTPAHCTBA OIIK-1.3.2
19 Bri6op ¢pynkimm ['puna OIIK-1.V.1
20 JHudpakis Openeris OIIK-3.B.1
21 Judpakus Opaynrodepa OIIK-1.3.1
22 Onruueckuii KorepeHTHBIH Dyphe - MPoIECcop OIIK-1.3.2
23 CBepTKa W KOPPEISIHUS B ONITHYECKON CHCTEME OIIK-1.V¥.1
24 Jundpakiponnas pererka. Ee psan ypbe OIIK-3.B.1
25 PeleTouHblii CrieKTpalibHbIH TPHOOD. OIIK-1.3.1
26 AKyCTOONTHYECKOE B3aHMOJICHCTBHE OIIK-1.3.2




27 Ontrka aHU30TPONHBIX cpell. OCHOBHBIC (PH3MYCCKUE IKCIICPUMEHTHI OIIK-1.V¥.1

28 Onrtrka aHU30TPOIHBIX cpel. [ToHsATHE TeH30pa OIIK-3.B.1

29 I'paHuLIbl IPUMEHMMOCTH BOJIHOBOM TEOPUH CBETA OIIK-1.3.1

30 OHepruss W MTHOBEHHas MOIIHOCTh CBETOBOW BONHBI mpu kBaHTOBOM | OIIK-1.3.2
OIHMCAHUH.

31 Knaccuueckoe mnpubmwkeHne MrHoBeHHOH MoimHocTH —onrtudeckoro | OITK-1.V.1
U3ITYUCHHS

32 Kiraccuyeckoe npuOimKkeHne KoyieOaHui Mojisi ONTUYECKOTO M3Ty4YCHHS OIIK-3.B.1

Munucmepcmeo oopazosanusa u nayku Poccuiickoi @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO
poeCCHOHAIBHOTO 00pa30BaHUs
Cankr-IleTepOyprckuii rocy1apcTBeHHbIN YHMBEPCUTET a3POKOCMHYECKOT0
npuOOpPOCTPOEHUS

Kadenpa Ne 23
Hucyuniuna « OcHoevt onmuxuy
SK3AMEHAIIHOHHBIH BHIIET No 1
1. Maremarnueckuii anmapar KjJacCHUecKoi anexkrpoauHamuku. Jnddepennuansaeie
orepaTopsl (TpaiueHT, TUBEPIEeHIIUs, POTOP)
2. Wuterpansuas teopema Kupxroda-I'ensmronbua.

Ono6peHo Ha 3aceaHuu Kadeapbl «  » 200 .
DK3aMeHaTop 3aB. kadenpoii

Munucmepcmeo oopazoeanun u nayku Poccuiickoii @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKIEHUE BBICILIETO
po¢eCCHOHAIBHOTO 00pa30BaHUs
Cankr-IleTepOyprckuii rocy1apcTBeHHbIN YHMBEPCUTET a3POKOCMHUYECKOT0
npuOOPOCTPOCHUSA

Kadenpa Ne 23
Jucyunauna ((00H08b£ OnMuUKU
SK3AMEHAIIHOHHBIU BUHJIET No 2

1. MaTeMaTHuYeCKHI ammapaT KJIACCHYECKOH 3JIeKTPOIUHAMUKH. [I0BEpXHOCTHBIN, KOHTYpHBIH M OOBEMHBIN
HHTETpabl.
2. @ynkiws ['puna. @ynkiws ['puHa cB0OOIHOTO IPOCTPaHCTBRA

OnoOpeHo Ha 3aceaHuu Kaeapsel «  » 200 T

DK3amMeHaTop 3aB. kadeapoit
Munucmepcmeo odpazosanua u nayku Poccuiickoit @edepayuu
I'ocynapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
npo¢eCcCHOHATBLHOTO 00pa30BaHMS
Cankr-IlerepOyprckuii rocy1apcTBeHHbI YHUBEPCUTET A9POKOCMUYECKOI0
npudOpPOCTPOCHUA

Kadenpa Ne 23
Jucyunauna «OCHogb£ ONMUKU Y
IK3AMEHAIITUOHHbBIH BUHJIIET No 3

1. MaremaTndeckuil anmapar KJIacCH4ecKOW sJeKTpoanHaMuku. JuddepeHnupoBaHrne M HHTETPUPOBaHHE
BEKTOPHBIX (DYHKITHH.

2. Mudpaxuus Openens



.Ono6peno Ha 3acenanuu kKaheapsl « _ » 200 T

DK3aMeHaTop 3aB. kadempoii

Munucmepcmeo oopazoeanusn u nayku Poccuiickoii @edepayuu
['ocynapctBeHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHNUE BBICIIETO
po(hecCHOHATLHOTO 00pa30BaHUs
Cankr-IleTepOyprckuii rocyapcTBeHHbIN YHUBEPCUTET A3POKOCMHUYECKOT0
npudOpoCTpOeHUA

Kadenpa Ne 23
Hucyuniuna « OCHOBbL ONMUKU Y
DK3AMEHAIIMOHHBIA BUJIET Ne 4
1. MaremaTtudeckuii anmapaT KJIaCCHYeCKOM dekTpoauHaMuku. Teopembr CToKca 1
l'aycca
2. Judpaxuus Opaynrodepa.

Opno6peHo Ha 3acenanuu Kadeapsl « _ » 200 T

DK3aMeHaTop 3aB. kadenpoii

Munucmepcmeo oopazosanusn u Hayku Poccuiickoit @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
npo¢eCCHOHATBLHOTO 00pa30BaHMS
Cankr-IleTepOyprckuii rocy1apcTBeHHbIN YHUBEPCUTET a3POKOCMHYECKOT0
npudOpoCTPOEHUs

Kadenpa Ne 23
Jucyunnuna « OcHO8bl ORMUKU )
DK3AMEHAIJMOHHBIN BUJIET Ne 5
1. VYpaBuenus MakcBenna. YpaBHeHHs: MakcBena B KOMIUIEKCHOM (hopme
2. OnTudeckuil korepeHTHbI Dyphe - mpoleccop
OnobpeHo Ha 3aceaHuu KaQeapsl «  » 200 .
DK3aMeHaTop 3aB. xadenpoit

Munucmepcmeo odpazosanua u nayku Poccuiickoit @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
npo¢eCCHOHATBLHOTO 00pa30BaHMS
Cankr-IlerepOyprekuii rocy1apcTBeHHbIH YHHBEPCHTET a3POKOCMUYECKOI0
npudopocTpoCHUs

Kadenpa Ne 23
Hucyuniuna « Ocnosvl onmuxuy
SK3AMEHAIITUOHHBIH BHJIIET Ne 6

1. BonHoBoe ypaBHeHHe. Y paBHeHue ['exbpMroinbia
2. CBepTKa 1 KOppesys B ONITHYECKOW CHCTEME
OnobpeHo Ha 3aceaHuy KaQeapsl « _ » 200 .
DK3aMeHaTop 3aB. kadenpoii




Munucmepcmeo oopazoeanusn u nayku Poccuiickoii @edepayuu
['ocynapctBeHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
po(hecCHOHATLHOTO 00pa30BaHUs
Cankr-IleTepOyprckuii rocy1apcTBeHHbIN YHUBEPCHTET 23POKOCMHYECKOT0
npudOpoCTpOEHUA

Kadenpa Ne 23
Hucyuniuna ((00H08b£ OnMuKU
SK3AMEHAITUOHHBIH BHIIET No 7

1. IMpunnun Iotirenca-dpenens
2. Teopema IloitnTHHTa

OnoOpeno Ha 3acenanuu Kadeapel « _ » 200 .
DK3aMeHaTop 3aB. kadeapoii

Munucmepcmeo oopazoeanun u nayku Poccuiickoii @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKIEHUE BBICILIETO
po¢eCCHOHAIBHOTO 00pa30BaHUs
Caunkr-IleTepOyprckuii rocy1apcTBeHHbIH YHHBEPCUTET a3POKOCMHUYECKOT0
npuOOpPOCTPOEHUS

Kadenpa Ne 23
Hucyunnuna « Ocnogsl onmukuy
IK3AMEHAIIHUOHHBIN BUJIET No 8

1. Ilonsipu3anus cBETOBBIX BOJH. Bextop /xoHca
2. Knaccuueckoe npuOmmkeHue KoJeOaHuil Moyisi ONTUYECKOTO U3ITyYeHUs
OnoOpeHo Ha 3acefaHuu Kaeapsl «  » 200 T

OK3ameHaTop 3aB. kadeapoi

Munucmepcmeo oopazosanusn u nayku Poccuiickoit @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
poeCCHOHAIBHOTO 00pa30BaHUs
Cankr-IlerepOyprckuii rocy1apcTBeHHbIH YHHBEPCHTET a3POKOCMHUYECKOI0
npudopocTpoeHust

Kadenpa Ne 23
Jucyunnuna « OcHOB8bl ORMUKU )
SK3AMEHAIITHOHHBIH BHIIET Ne 9
1. Wnrepdepenuuonnsie spieHus. KorepeHTHOCTh
2. PemieTo4HbIH CIIEKTPATBbHBIN TIPHOOD
OnobpeHo Ha 3aceaHuy KaQenpsl «  » 200 .

DK3ameHaTop 3aB. kadeapoit




Munucmepcmeo oopazosanusn u nayku Poccuiickoii @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BHICIIETO
poeCCHOHAIBHOTO 00pa30BaHUs
Cankr-IleTrepOyprckuii rocy1apcTBeHHbIN YHMBEPCUTET a3POKOCMHYECKOT0
npuOOpPOCTPOEHUS

Kadenpa Ne 23
Hucyuniuna « OCHOBbL ONMUKU Y
SK3AMEHAIIHOHHBIH BUJIET Ne 10
1. SABnenue aucnepcun. [lepBoe npubnmxenue Teopun aucnepcuu. ®azosas u rpynmnosas
CKOPOCTH
2. AKyCTOOINITUYECKOE B3aUMOJICHCTBUE

Opno6peHo Ha 3aceaHuu Kadeapsl « _ » 200 .

DK3aMeHaTop 3aB. kadenpoii

Munucmepcmeo oopazoeanun u nayku Poccuiickoii @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKIEHUE BBICILIETO
po¢eCCHOHAIBHOTO 00pa30BaHUs
Cankr-IleTepOyprckuii rocy1apcTBeHHbIN YHMBEPCUTET a3POKOCMHUYECKOT0
npuOOpPOCTPOEHUS

Kadenpa Ne 23
Hucyuniuna « OcHoevt onmuxuy
9K3AMEHAIIHOHHBIH BHJIET Mo 11
1. Judpakuus. OnpenencHue u IpuMepbl
2. Ontuka aHu30TponHbIX cpea. [lonstue TeHzopa
Ono0OpeHo Ha 3aceaHuu KaQeapbl «  » 200 T
OK3ameHaTop 3aB. kadeapoi

Munucmepcmeo oopazosanusn u nHayku Poccuiickoit @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
poeCCHOHAIBHOTO 00pa30BaHUs
Cankr-IlerepOyprckuii rocy1apcTBeHHbIH YHHBEPCHTET a3POKOCMHUYECKOI0
npudopocTpoeHust

Kadenpa Ne 23
Jucyunnuna « OcHOB8bl ORMUKU )
3K3AMEHAITHOHHBIH BHIIET Ne 12
1. Ctporas mocTaHOBKa 3a/1a4H TCOPUU AUPPAKIIHA
2. I'panu1pl IPUMEHUMOCTH BOJTHOBOW TEOPUH CBETA
OnobpeHo Ha 3aceaHuy KaQenpsl « _ » 200 .
DK3aMeHaTop 3aB. kadenpoii

Munucmepcmeo oopazoeanun u nayku Poccuiickoii @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICILIETO
npoheccCuoHaNTBFHOTO 00pa3oBaHuUs



Cankr-IleTepOyprckuii rocyapcTBeHHbIN YHUBEPCUTET A3POKOCMHUYECKOT0
npudopocTpoeHus

Kadenpa Ne 23
Jlucyuniuna « OCHOBbI ORMUKU Y
9K3AMEHAIIHOHHBIH BHJIET Ne 13
1. [TocraHoBKa 3a1a4¥ TEOPUH TUPPAKITMHN B ONTHISCKOM JHANIa30HE
2. DHeprusi © MTHOBEHHAas: MOIIIHOCTh CBETOBOM BOJIHBI IPU KBAHTOBOM OIKMCAHUU
OnoOpeno Ha 3acenanuu Kadeapel « _ » 200 .
DK3aMeHaTop 3aB. kadenpoii

Munucmepcmeo oopazoeanusn u nayku Poccuiickoiu @edepayuu
['ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
po(hecCHOHATLHOTO 00pa30BaHUs
Cankr-IleTepOyprckuii rocy1apcTBeHHbIN YHHBEPCUTET a3POKOCMHYECKOT0
npudoOpoCTPOEHUs

Kadenpa Ne 23
Hucyuniuna « Ocnogvt onmuxuy
IK3AMEHAIITUOHHbBIH BUHJIIET No 14

1. Bropas Teopema I'puHa u ee cMbICT
2. OnTuka aHU30TPONHBIX cpea. OCHOBHBIE GUZHUYECKUE IKCTIEPUMEHTHI
Ono6peHo Ha 3acenanuu Kadeapel « _ » 200 .

DK3aMeHaTop 3aB. kadeapoii

Munucmepcmeo oopazosanusn u nayku Poccuiickoit @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
poeCCHOHAIBHOTO 00pa30BaHUs
Cankr-IlerepOyprckuii rocy1apcTBeHHbIH YHMBEPCHTET a9POKOCMHYECKOI0
npudopocTpoeHust

Kadenpa Ne 23
Hucyuniuna « Ocnogbt onmuxuy
SK3AMEHAIITHOHHBIN BUJ/IET Ve 15

1. Bropas Teopema ['puHa 1 ee cMBICT
2. Kiaccndeckoe npuOIIMKeHre MTHOBEHHON MOIITHOCTH ONITHYECKOTO M3ITyYEeHUS

Ono0peHno Ha 3aceaHuu Kapeapel «  » 200 T
OK3ameHaTop 3aB. kadeapoi

Munucmepcmeo oopazosanusa u nayku Poccuiickoit @edepayuu
I'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
poeCCHOHATBHOTO 00pa30BaHUs
Cankr-IlerepOyprckuii rocy1apcTBeHHbIH YHHBEPCHTET a3POKOCMHUYECKOI0
npudopocTpoeHust

Kadenpa Ne 23



Jucyuniuna « OCHOBbI ONMUKU Y
SK3AMEHAIIHOHHBIH BHJIIET Mo 16
1. ®dynkius 'puna. @yskuus ['prHa cBOOOHOTO IPOCTpaHCTBA
2. CMBICII TPUMEHEHHUS BTOPOU TeopeMbl [ prHa npu pemeHn TuPpaKkIimoOHHBIX 3314
OnoOpeno Ha 3acenanuu Kadeapel « _ » 200 .
DK3aMeHaTop 3aB. kadempoii

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbnuie 16.
Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Kon

Ne i/t ITepeuens Bopocos (3amay) s 3auera / nudd. 3adera
p b (3ana4) A Aupd WHJIUKATOpa

Y4eOHBIM MJIAHOM HE IPEIyCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI
Mpe/ICTaBiIeHbI B Tabuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KYpPCOBOT'O TPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI
Ne 11/ [TpuMepHBIii TepedeHb TeM ISl KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHCHHUS
KYPCOBOi1 pabOThI
1 dopMHUpPOBaHKE BOJTHOBBIX ITyYKOB B ONTHYECKUX MH(POPMAIIMOHHBIX
CHUCTeMax
2 JudpaKIMOHHBIC TOTEPH B YCTPOKUCTBAX (POPMHUPOBAHUE BOTHOBBIX
MTyYKOB B ONTHYECKUX HHPOPMAIIMOHHBIX CUCTEMAaX
3 KomruiekcHas ammapaTHast QyHKIHS PEIIETOYHOTO CIICKTPAIBLHOTO
npudopa

Bompocel st mpoBeleHUsT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmunua 18 — [IpumepHBbIi IepeueHb BOIIPOCOB JJIsI TECTOB

No . Kon
IIprmepHBIii IepeueHb BOIPOCOB ISl TECTOB
n/n MHAMKATOpa
Yo ycranasausaer onepamus FOL: crsse Mexny cxanspom u OIIK-1.3.1

1 BEKTOPOM _ CBSI3b MEXKJIy CKAJIIPOM M CKAJISIPOM _ CBS3b MEX/IY BEKTOPOM
1 BEKTOPOM __ CBS3b MEXKY BEKTOPOM U CKAJISIPOM
Yro ycTaHaBIHBaeT onepanust grad : cBA3b MEXKIY CKaIIIPOM U OIIK-1.3.2

2 | BEKTOPOM _ CBS3b MEXKIY CKAIAPOM U CKAIAPOM _ CBSA3b MEXy BEKTOPOM
Y BEKTOPOM _ CBSI3b MEKJIy BEKTOPOM H CKAIISIPOM

Yro ycranapausaet onepanusi AiV : cBsa3p MexkIy cKaIsapoM U OIIK-1.V¥.1
3 | BEKTOPOM _ CBSI3b MEKILY CKAISAPOM U CKAISAPOM _ CBA3b MEXK/Y BEKTOPOM
Y BEKTOPOM _ CBSI3b MKy BEKTOPOM H CKAJISIPOM

Yro ycranaBiauBaeT TeopeMa I'aycca: CBsI3b MEXly KOHTYPHBIM U OIIK-3.B.1
MOBEPXHOCTHBIM HHTETPAIAMH _ CBSI3b MEKLy OObEMHBIM 1

4 MOBEPXHOCTHBIM MHTETPAlaMi _ CBSI3b MEXIY KOHTYPHBIM U 00bEMHBIM

HHTETpataMu

Yrto ycTanaBauBaeT TeopeMa CToKca: CBA3b MEXy KOHTYPHBIM U OIIK-1.3.1
5 MOBEPXHOCTHBIM MHTETPAIaMHU _ CBSI3b MEXIY OOBEMHBIM U

MMOBEPXHOCTHBIM MHTETPAJIAMH __ CBSI3b MEXKIY KOHTYPHBIM B 00BEMHBIM

HHTETpagaMu

Yto cBA3BIBAIOT ypaBHeHHsA MakcBe/Ia: CBI3b MEXKIY OIIK-1.3.2
6 HaIPSHPKEHHOCTBIO AJIEKTPUUECKON E xommonents 3JIEKTPOMArHUTHOTO

MOJISL ¥ TUIOTHOCTBIO | AJIEKTPHUYECKOTO TOKA _ CBSI3b MEXKIY

HAIMpsA>XKCHHOCTHU BHGKTpI/I‘IeCKOﬁ E W MarHUTHOM H KOMIIOHCHTaAMH




AJIEKTPOMATHUTHOTO HOJSL _ CBSI3b MEXAY MPOCTPAHCTBEHHBIMU U
BPEMEHHBIMH XapaKTePUCTUKAMH KaKOH-INOO OTHOW KOMIIOHEHTHI
3JIEKTPOMATrHUTHOTO MOJsI

YTo cBA3BIBAIOT BOJHOBbIC YPABHEHHUSI: _ CBA3b MEXAY

HaIpsXKECHHOCTBIO SHCKT‘pH‘ICCKOﬁ E KOMITIOHCHTEI 3JICKTPOMAariuTHOI'O
T10JIA M IINIOTHOCTBIO j SJICKTPUIECKOI'O TOKa _ CBA3b MEXIY

HANPSDKCHHOCTSAMH dJIeKTpraeckoii E u maranthoit H xommonenTsI
AJIEKTPOMATHUTHOTO TIOJSI _ CBSI3b MEXTy MTPOCTPAHCTBEHHBIMU H
BPEMCHHBIMH XapaKTEPUCTUKAMU KaKOW-JINOO OJTHOM KOMIIOHEHTHI
3JIEKTPOMATHUTHOTO MOJSL _ CBSI3b MEXAY IPOCTPAHCTBEHHBIMU
XapaKTepUCTUKaMU KaKOH-THO0 OJHOW KOMIIOHEHTHI 3JIEKTPOMAarHUTHOTO
TTOJIA

OIIK-1.V.1

Yro cBA3bIBaeT ypaBHeHHe ['eIbMroabna: _ CBA3b MEXAY

HaMpsA>KEHHOCTBIO BHGKTpI/I‘IeCKOﬁ E KOMITIOHCHTHI 3JICKTPOMArHuTHOI'O
T10JIA M IINIOTHOCTBIO j SJICKTPUIECKOI'O TOKA _ CBA3b MEXKIY

HATIPSOKCHHOCTAMY S71eKTprudeckoil £ i marantaoit H xommomenTsr
3JIEKTPOMArHUTHOIO TIOJISL _ CBS3b MEKAY MPOCTPAaHCTBEHHBIMU U
BPEMEHHBIMH XapaKTEPUCTUKAMH KaKOH-T1100 0JHONH KOMIIOHEHTBI
3JIEKTPOMAarHUTHOTO TOJSI _ CBSI3b MEX]y ITPOCTPAHCTBEHHBIMHU
XapaKTePUCTUKAMH KaKOH-1100 0JHON KOMIOHEHTHI JIEKTPOMArHUTHOT'O
OISt

OIIK-3.B.1

BoJsiHoBO€ ypaBHeHMe: YpaBHCHUE B YACTHBIX MPOU3BOJAHBIX
O0OBIKHOBEHHOE TU(GEPEHIIUAIEHOC YPAaBHEHUE  TPAHCIICHICHTHOS
ypaBHEHHE _ alreOpanveckoe ypaBHEHHUE

OIIK-1.3.1

10

YpaBuenne I'e1bMrosibua: ypaBHEHHE B YACTHBIX MPOU3BOJHBIX
O0OBIKHOBEHHOE TU(GEPEHIIUAIEHOC YPAaBHEHUE  TPAHCIICHICHTHOS
ypaBHEHHE _anredpanyecKoe ypaBHEHHE

OIIK-1.3.2

11

BoJsiHOBO€ ypaBHeHHe B 001eM ciIydae: OJHOMEPHOE _ ABYXMEPHOE
TPEXMEPHOE _ YETHIPEXMEPHOE

OIIK-1.V.1

12

YpaBuenue ['eabmMrosibua B 0011eM ciydae: OTHOMEPHOE
JBYXMEDHOE _TPEXMEPHOE _ YEeThIpEXMEpPHOE

OIIK-3.B.1

13

YeM NPUHSTO ONPeAeIsiTh COCTOSTHUE MOJISIPU3ALUM
3J1eKTPOMArHMTHOIO MOJIsl: OPUCHTALMEH BEKTOPa 3JIEKTPUUECKON
KOMITOHEHTHI _ OpHEHTAIel BEKTOpa MarHUTHOW KOMITOHEHTHI _
opueHTtauued Bektopa IloiHTHHTra

OIIK-1.3.1

14

Ha 0a3e kakux 3aK0HOB BbIBOAATCS ypaBHeHnsa MakcBesuta: Oma
Kupxroda smekTpoMarHUTHOW MHAYKIWU _ TIOJIHOTO TOKa

OIIK-1.3.2

15

Ykaxure Bexkrop IloiiHTUHTA: HxE _j=oE _ ExH

OIIK-1.V.1

16

Yro siBjIsIeTCS MATEMAaTHYECKO OCHOBOM CKAJISIPHOH Teopuu
audpaxkoun: teopema Ctokca Teopema I'puHa  Teopema I'aycca
teopema [loitHTHUHTa

OIIK-3.B.1

17

Jaiite onpenenenue sspjaeHus 1udpakuuu

OIIK-1.3.1

E18

Yro siBasieTcs: pusnvecKoil 0CHOBOI CKAJISIPHOI TeopuM Iudppakumnu:
3aKOH TMOJTHOTO TOKA _ 3aKOH 3JIEKTPOMArHUTHON MHAYKIIMKA _ TIPUHIINIL
['tolirenca — @peHenss  NPUHUUI OPUYUHHOCTH

OIIK-1.3.2

19

Yro onuceiBaet Auppaxuuss @paynrodepa: _ mosie Ha MOBEPXHOCTH
9KpaHa _II0JI€ B OTBEPCTHU _ II0JIE B JIAJIbHE 30HE

OIIK-1.V.1

20

Yrto ycTanaBIMBaeT TeopeMa I'puna: _ cBS3bp MEXy KOHTYPHBIM U
MOBEPXHOCTHBIM MHTETPAIaMHt _ CBSI3b MEXIY OOBEMHBIM U
MOBEPXHOCTHBIM MHTETPAaMi _ CBSI3b MEXIY KOHTYPHBIM U 00bEMHBIM
WHTETpaJIaMu

OIIK-3.B.1

21

JaiiTe onpenesieHne KOrepeHTHBIX KoJieOaHu

OIIK-1.3.1

22

Kakue xose6anuss MOIyT ObITh KOT€PEHTHBIMHU: 1BA CIy4aiHbIX
KoJeOaHUsl _ IBa MOHOXPOMAaTHYECKHX KOJIEOaHUS _ MOHOXPOMAaTHYECKOE
U CJIy4aliHOE KOojieOaHus

OIIK-1.3.2




23

HaiiTe onpenenenne siBjaeHnsi UHTepdepeHUNH

OIIK-1.V.1

24

Kakue xo/1e0anus 1a10T ycTOYNBYI0 HHTepePeHIIHOHHY IO
KAPTHHY: JBa KOTEPEHTHBIX KoJeOaHU _ JIBa CITy4aiHBIX KOJNeOaHUs
JIBa YACTUYHO KOTE€PEHTHBIX KoJieOaHus

OIIK-3.B.1

25

Kakoe MuHNMaIbHOE KOJHY€CTBO HCTOYHHKOB HEO0X0IMMO AJIs
noJjy4yeHusi UHTepGepeHUHOHHOM KAPTHHBI: OIWH _ TBA _TPH _
YEThIpE

OIIK-1.3.1

26

Yro Takoe KBA3UMOHOXPOMATHYECKOE U3JTyYeHHe: IIHPOKOIOIOCHOE
M3IydeHNe  HHU3KOYACTOTHOE M3IYUCHHE  Y3KOMOJIOCHOE M3ITYUCHHE

OIIK-1.3.2

27

Yro Takoe qUCNEPTUPYIONIASI CpPefa: cpela ¢ MEITKOIUCTICPCHBIMU
KOMIIOHEHTaMH __ CpeZia, B KOTOPOU HAOIIOMAeTCs 3aTyXaHUe U3YUCHUS
cpena, B KOTOpPOU HabIopaeTes Auctepcrst Ga3oBod CKOPOCTH _ MyTHas
cpena

OIIK-1.V.1

28

Yro Takoe gucnepcus ¢Ga3oBoii CKOPOCTH: 3aBICUMOCTH (pazoBoit
CKOPOCTH MOHOXPOMAaTHYECKOW BOJHBI OT YaCTOTHI _ HETIOCTOSIHCTBO
CKOPOCTH JBIKCHUS OTHOAOIIEH Y3KOIIOJIOCHOTO U3IIyYCHUS  JTMHEeHHAs
3aBUCHMOCTb BOJTHOBOTO YHCJIa OT YIJIOBOW YacTOTHI _ JIMHEIHAS
3aBHCHUMOCTH BOJTHOBOT'O YHCJIA OT IIMKJIUYECKON YaCTOTHI

OIIK-3.B.1

29
30

SIBnenne nucnepcun Gpa3oBoii CKOPOCTH SIBJIEHHE: BPESHOC  TTOJIE3HOE
__ OJIHO3HAYHO OTBETHTH HEBO3MOXKHO

3aTyxaHue ONTHYECKOT0 U3JIy4YeHHsI B Cpejie sIBJIEHNe: BPEIHOS
MOJIC3HOE _ OJIHO3HAYHO OTBETHTh HEBO3MOXKHO

OIIK-1.3.1

31

I'ne na6arogaercs siBjieHUe Aucnepcun pazoBoii CKOPOCTH: B
NEKTPUIECKUX LEMSIX B BOJIHOBBIX CHCTEMAax _ IPH MPOXOKACHUH
JJIEKTPUYECKOT0 TOKA B BaKyyMe

OIIK-1.3.2

32

B pamkax kakoro pasaesia BOJHOBOM TeOpUH NPUMeHSIETCS
npudiamxkenue Kupxroga: reopun nucnepcuu _ Teopuu
UHTEpPEPEHIUH _ TEOPUH AU(PAKIIMU _ TEOPUH PACCESIHUS

OIIK-1.V.1

33

Yro Takoe pynkuus IpuHa: peakuys TUHEHHON CUCTEMBI HA O —
BO3/ICHCTBHE _ peaklus TMHEHHON CUCTEMbI Ha SMHUYHYIO (QYHKIHIO
peaxiys IMHEHHOW CUCTEMBbl Ha TApMOHHYECKOE KOJle0aHue _ peaKius
JIMHEMHON CHCTEMBI Ha CTOXAaCTHYECKOE BO3/IEHCTBHE

OIIK-3.B.1

34

Ipu KAKKX COOTHOIEHHUSIX JJTHHBI BOJIHBI A M MHHHMAJILHOIO
pasmepa d oTBepeTHs cipaBenIuBo npubaumkenue Kupxroda:
a<<A _a>>A a=xA

OIIK-1.3.1

35

Kak yuuThIBaIOTCS TPAHUYHBbIE YCJIOBHS B PAMKAaX CKAJISPHOI
TeOpUHU JU(PPAKIUN: TPUMEHAETCS CTPOTUN AIEKTPOJUHAMUYECKUAN

noAXOoaA — YUYUTBIBACTCS BIUAHUC HA BEKTOPD H __ YUUTBIBACTCA BIIMSIHUC
Ha BCKTOP E HHUKAK HC YUNUTBHIBAKOTCSA

OIIK-1.3.2

36

OTpunaTenbHble YACTOTHI UMEIOT (PU3UYECKUI CMBICJI B CiIy4dae
CIeKTPOB: BPEMEHHBIX IPOLIECCOB _ MPOCTPAHCTBEHHBIX PACIPEACICHUI
HE UMEIOT (PU3NYECKOro CMbICIIA

OIIK-1.V.1

37

YTo He BBINOJIHAET MPOCTPAHCTBEHHOTO0 NMpeodpazoBanus Pypbe:
CJIOM CBOOOHOIO MPOCTPAHCTBA _ JIMH3a _ JIMH3a + CJIOM CBOOOIHOTO
MPOCTPAHCTBA

OIIK-3.B.1

37

Yto Takoe (oTOH: 3JIEMEHTapHas YacTHIA
MOJIEKYJIbl _ 4acTb TBEPAOIO TeJIa

4JaCTb aroMa _ 4YacCTb

OIIK-1.3.1

38

Ef [Hf  |EH|,_ 7o

Kak Breipamxaercst sHeprus ¢goToHa:

OIIK-1.3.2

39

Kakoii 3jiexkTpuyecknii 3apsii HeceT (OTOH: TOJIOKUTEIbHBIN

OTPULIATEIbHBIM  AJEKTPHUYECKU HEUTpaAJICH

OIIK-1.V¥.1

40

YTo cBA3BIBAET KBAHTOBOE H KJIACCHYECKOEe ONHCAHUE ONTHYECKOIo
U3JIyYeHHUsl: TpPUHOMII HeompeneneHHoctu ['elizenOepra IIPUHIUI
NPUYMHHOCTU _ NIPpUHLMI cOOTBeTCTBUsA Bopa

OIIK-3.B.1




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT
No i/t ITepevyeHb KOHTPOJBHBIX PaObOT
He npenycmorpeHno

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meroaudeckue ykazaHusi jIsi 00yJarOIIUXCsl IO OCBOCHUIO TUCIIUTIIINHBI

11.1. Meroauueckue yKazaHus A OOYyYarOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAauY€HHUE JICKIIMOHHOTO Marepuajia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE M3JI0KEHHE yueOHOTo MaTepraia. HazHaueHre COBpeMEHHOM JICKIIUK B paMKax
JUCIUIUIMHBEI HE B TOM, 4YTOOBI TIOJYYUTh BCIO HH(POPMAIUMIO O TEeME, a B OCBOCHUU
GyHIaMEHTANBHBIX MPOOJIEeM AWCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIIHNX
JOCTH>KCHUN HaydyHOW MbICiH. B ydueOHOM mporiecce JIEKIUsl BBINOJIHAET METOI0JI0TUYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHPOPMAIIMOHHYI0 (YHKIHU. JIEKIHs pacKpblBaeT MOHATHHHBIN arrmapar
KOHKPETHOM 00JIacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEJIbHOE MPEJCTaBICHUE O JAUCIUILUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMU JUCIHUIUIMHAMU.

[LranupyeMbie pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
ONpeeNseTcs UeJIeBOM YCTAHOBKOM K KaXKJ10M KOHKPETHOM TeMe;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHEe MNpo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHUE HEOOXOAMMOT0 HHTEPECa, HEOOXOAMMOTO /I CAMOCTOSITEIHHOM padOTHI;

— TMOJIyYeHUE 3HAaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3€
WX pa3BUTHUS Ha OJIMDKAMIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIO’KEHUS, PUXOTUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B Pa3IMUHBIX (OPMYIHUPOBKAX);

— TIONy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATBCA JIEMOHCTpaluend CIaioB H
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IEITbHBIX TEMATUK 10 TUCIHUTLIIUHE.

CTpykTypa IpeaocTaBISHMS JSKIIMOHHOT0 MaTepHana:

— M3JI0KCHUE BBOIHOU YaCTH;

— M3JI0KEHNE OCHOBHOM YacTH JICKITUH,

— KpaTKHe BBIBOJIbI 1O KaYKJOMY M3 BOIIPOCOB;

— 3aKITIOYCHUE;

— PCKOMCHAAIUH JIUTCPATYPHBIX HCTOYHHUKOB 110 U3JIara€MbIM BOIIpOCaM.

11.2. MeTtoauueckue yKka3aHusl sl 00Y4aroIMXCs TI0 y9acTUIO B CEMUHApax.

OCHOBHOH 11e/BI0 JIsI O0YYarOIIEeTOCs SBISETCS CUCTeMAaTH3alus U 0000IIeHe 3HaHu!
Mo wu3y4yaeMou Teme, pasaeny, (QopMHUpOBaHHE YMEHHUs paboTaTh C JOMOJHUTEIHHBIMU
NCTOYHUKAMHU I/IH(i)OpMaI_II/II/I, COIIOCTABIAATH N CpaBHI/IBaTI) TOYKHN 3peHI/I$I, KOHCHGKTHpOBaTI)
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3pe€HUs U T.I. B COOTBETCTBUM C Beayllen
TUTAKTUYECKON IIeJIbI0 COJIEP)KAaHUEM CEMHUHAPCKUX 3aHATHUN SIBISIOTCS Y3JIOBBIE, HamOolee



TPyAHbIE [UId NMOHMMAaHMsS M YCBOCHMs TEMbl, pa3feiibl JUCHMIUIMHBL Crenudukoil aaHHON
(bopMBI 3aHATHI SABISAETCS COBMECTHasi paboTa MperoaaBaTelis U 00yJarouerocs HaJj peleHueM
IIOCTaBJIIEHHOW NpOOJeMbl, a IOMCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE YEpeJOBAHUSA
WHJUBHIyJIbHOW U KOJUICKTUBHOM JESATEIbHOCTH.

[Tpu moAroToBKE K CEMUHAPCKOMY 3aHATHIO IO TEME IPOCIYLIAaHHOM JIEKLIMU HE00X0IUMO
03HAKOMUTHCS C TJIAHOM €r0 IMPOBEICHUS, C INTEPATypoil U HAyYHBIMH IYOJIUKALIUSAMHE 110 TEME
ceMHuHapa.

11.3. Meroauueckue ykasaHus JUIsl OOy4aroIUXcs IO IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHIA

IIpakTHyeckoe 3aHATHE SABISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YyYalOUIMMHUCS 10JI PYKOBOJCTBOM ITPETO1aBaTels
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4yeOHOMU
JUCHUTUTMHBL, TPUOOPETEHHUs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKOM NS TEIHLHOCTH.

Iesbto NpakTUYECKOro 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE OOyYarOLIUMCs
YMEHUU U HAaBBIKOB IPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIUMCS PAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIIUpeHue M JeTalu3alys 3HaHUA IpHU pelieHUH
KOHKPETHBIX 337134,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJUKAaMU H3Y4YEHMs] KOHKPETHOH yueOHOM
JUCLUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TOJXYYEHHBIX 3HaHMM JUIs
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJbHON (popm
o0y4eHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
TUMUYHBIME CTPYKTYPHBIMH JIEMEHTAMU 3aHSTHSI SBIISIOTCS: BBOJHASI, OCHOBHAS U
3aKJIIOYUTEIbHAS YaCTH.
Beoonas wacme obecrieunBaeT MOATOTOBKY CTYJEHTOB K BBIIIOJIHEHUIO 3ajaHi paboThl. B ee
COCTaB BXOJIAT:
* opMyIMpOBKa TEMBI, LIEIH U 3334 3aHIATHS, 000CHOBAHUE €r0 3HAUHMOCTHU B
npodecCHOHATBLHON MOATOTOBKE CTY/I€HTOB;
* pacCCMOTpEHUE CBA3EH JaHHOM TEMBI C APYTMMHU TEMaMH Kypca,
* M3JI0)KEHUE TEOPETUYECKIX OCHOB PabOTHI,
* XapaKTepUCTUKA COCTaBa U 0OCOOEHHOCTEH 3aJaHUi PabOThl U 0OBICHEHHE TOX0/10B
(MeTo/10B, cIOCOO0B, MPUEMOB) K HX BBIMOJIHEHHIO;
* XapakTepHucTUKa TpeOOBaHU K pe3ysbTaTy padoThl;
* BBOJHBIN HHCTPYKTaXX IO TEXHUKE 0€30TMaCHOCTH TPH IKCIUTyaTalluy TEXHHUECKUX CPE/ICTB;
* POBEPKa TOTOBHOCTH CTYJICHTOB K BBIITOJIHEHHIO 3a/IJaHUI PaOOTHI;

* MpoOHOE BBIMIOJIHEHUE 33JaHUH [10/1 PYKOBOJCTBOM IpenoaBaTes;
* YKa3aHMs 10 CAMOKOHTPOJIIO Pe3yJIbTaTOB BBIIIOJHEHHUS 3aJaHUI CTYIEHTaMU.

Ocnosnas wacme npeamnojaract CaMoCTOATCIIBHOC BBITIOJTHCHUC 3aJlaHuM CTYACHTaMU. Moxet
COIIPOBOXKAATbCA:

¢ JOMMOJHUTEIBHBIMU PAa3bACHCHUAMU 110 XOOY pa60TLI;

* YCTPaAaHCHHUEM prI[HOCTCﬁ IIpH BBIITOJTHCHHUU 3aJaHui paGOTBI;

¢ TCKYIIUM KOHTPOJIEM U OLIEHKOM PE3yJIbTAaTOB pa6OTLI;



* IoAACPpKAHUEM B pa60qu COCTOSIHUHN TCXHUUYCCKHUX CPCACTB,
¢ OTB€TaMH Ha BOIIPOCHI CTYJICHTOB.

3axnouumenvHas 4acms COLCPKUT:

* oZBeJIeHHE OOIIMX UTOTOB (IIO3UTUBHBIX, HEIaTUBHBIX) 3aHATHS,

* OLIEHKY Pe3yJbTaTOB PabOThI OT/ENbHBIX CTYAEHTOB;

* OTBETHI HA BOIIPOCHI CTYJICHTOB;

* BBIJJAUy PEKOMEHIAlUil 110 yIydllIeHHIO IToKa3aTesael paboThl U yCTpaHEHHIO TPOOEIIOB B
CUCTEME 3HAHUN U YMEHHUU CTYICHTOB;

* cOOp OTYETOB CTYJCHTOB I10 BHIIIOJHEHHOM padoTe /IS MPOBEPKHU MPEnoIaBaTesieM;

* M3JI0)KEHUE CBEJCHUHN O IIOJTrOTOBKE K BBIINOJIHEHHIO CIEAYOLIEei paboThl, B 4aCTHOCTH, O
noJyIeXxalleil n3y4eHuro yueOHoi aureparype.

11.4. Meroauyeckue yka3zaHus U1 O0yJarOIIUXCS 10 BBITIOJHEHUIO JJa00paTOPHBIX paboT

B xoze BbInomHEHUS J1a00PAaTOPHBIX PadOT 00YUAIOIIUIICS JOIDKEH YIITyOUTh U 3aKPETHUTh
3HAHUS, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOM IKCIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAIUOHHON XapaKTepUCTHKOW oOydaromerocs. BrinonHenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-TIPAKTHUECKOM, pacueTHO-aHAIUTUYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPHUITHI.

Boinonnenue mabopaTopHbIX pabOT 0OyYAIOIIMMCS SIBISETCS HEOTHEMIIEMOW YacCThIO
U3yYeHUs] JUCHHIUIMHBI, OIpeNeNIsieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIeTYIOINUX OCHOBHBIX 33/1a4 00y4aroerocs:

— TpuoOpeTeHre HaBBIKOB HCCIIEI0BaHMUS IPOIIECCOB, IBICHUI U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOH UCIUILINHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JIETATM3alUs TEOPETHUYECKMX 3HAHHM, TMOJTYYEHHBIX Ha
JCKITHSIX;

— ToJlyueHHe HOBOW MH(OPMAINH 110 U3Y4aeMOH JUCIUILINHE;

—  TpUOOpETEHHE HABBIKOB CAMOCTOSTEIIBHON pa0OTHI ¢ IA0OPATOPHBIM 000PYIOBAHUEM
U Ipudopamu.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT
3aoanue k nposedenuro 1a60pamopHol pabomul OMPEEIAETCS 1ENbIO TPOBEACHUS ITOU
paboThI, COAEPKUT UCXO/IHBIE JAHHBIE AJIS IPEABAPUTEIHHOIO TEOPETHUECKOTO pacyera, a
TaKXe MPOrpamMMy 3KCIIEPUMEHTAIBHBIX HCCIEIOBAHNI XapaKTEPUCTUK U TapaMeTpOB
HpPOLIECCOB U OOBEKTOB.
[TonpoOHO ¢ METOMKOM BBINOJIHEHUS Ja00PaTOPHBIX padOT MOKHO O3HAKOMHTHCSI B
cienyromux uHTepHeT pecypeax: 1. AnukeeB b.B., Kyuenko C.A., XpamoB B.H..Meroauueckue
yKa3zaHus K 1abopaTopHbIM pabotaMm 1o Kypcy «OcHoBbI onTukn» Bonrorpaz. 2006. —
http://www.studmed.ru/docs/document29371/content; 2. JlTabopaTopHbIil MPAKTUKYMITO ONTHKE.
YueoHoe mocoore MTMO. 2012 http://www.studmed.ru/docs/document1721/content.
Tpebosanus k nposedenuro 1a6OpamopHvix pabom ciedyruue.
JlaGopaTopHbIe pabOTHI BEITIOIHIIOTCS HHINBUAYALHO KaX/IbIM CTyeHTOM. [lepen
BBITTOJIHEHHEM J1a00PaTOPHBIX pabOT CTYIEHT U3yYaeT UCIOIb3yEMbIi METO MOJIETTMPOBAHUS U
IIporpaMMy HcCCieI0BaHus, a TaKKe TpeOOBaHMs 110 TEXHUKE O0€30MacHOCTH B TAOOPaTOPHH.
[Tepen BoImonHEeHUEM Ja00paTOPHOI pabOTHI CTYIEHT TAKXKe COCTABISIET METOAUKY
UCCIIEIOBAHHS MTPOIIECCOB H 0OBEKTOB, 0OPMIISIET TEOPETUIECKYIO YAaCTh OTYETA C
HEOOXOIMMBIMHU pacueTaMM U TaOJIULaMU [T 3aHECEHUs 3HAaUCHUH, MTOTyYeHHbBIX IPU
BBINTOJIHEHUH PAOOTHI BEJTHYHH.

K naGopatopHoii paboTe AOMYCKalOTCs TOIBKO CTYIEHTHI, MPOIIEANINE HHANBHLYyaJIbHOE
co0eceI0BaHME C IPEToIaBaTeNIeM 1 TIOKa3aBIIie YMEHHE MPAaBIIIBHO HCIIONIb30BaTh alaparypy,
SICHO U Y€TKO IMPEJICTABISAIONINE MOPSAAO0K BBIOIHEHHS PaOOTHI.




Crpykrypa u ¢popma oTueTa 0 Jab0paTOpHOU padboTe
Otuet popMupyeTcs B CIEIYIOUIEM MOPSIKE:
1. TUTYJIbHBINA JIUCT.
TutynbHBINA TUCT 0GOPMIIIETCS B COOTBETCTBUU C 0OPA3IOM.
2. IlpoTokou k 1abopaTopHO paboTe ¢ MOJIUCHIO MTPENOAaBaTells WIN COTPYIHUKA.
[TpoTokoun k 1abopaTtopHoii paboTe ABIIETCS 1a00PaTOPHBIM JKYPHAIOM, COJEPKAIUM
HE00XO0IMMBIE /1715 BHIIIOJIHEHUS J1a00paTOpHON pabOThl UCXOIHBIE JaHHBIE, 3a(PMKCUPOBAHHBIE
B IIPOIIECCE BBITIOIHEHUS JIA00OPATOPHOM pabOThl pe3ybTaThl. be3 moanucanHoro
IpernojiaBaTesaeM Wik COTPYAHUKOM MPOTOKOJIA OTUET K 3alUTe He IPUHUMAETCH.
3. Llenb paboThI.
Ilenb paboThl NOKA3BIBAET, I YETO BBINOJIHAETCS paboTa, HallpuMep, AJIs MOITy4YEeHUs WU
3aKpeIyICHUS] KAKUX HABBIKOB, U3YUEHUS KaKUX SBJICHUH, 3aKOHOB U T.II.
4. KpaTkoe conepskaHue paboTHhl.
Kpartkoe copepkanue paboThl BKIIOUAET TEOPETUYECKOE OMUCAHNE TEMATHKH JTAO0paTOPHOI
paboThI M 0OPaOOTKH MOTYUYEHHBIX TAHHBIX.
5. Pe3ynbTarsl IpeIBapuUTEIBLHOTO pacyera.
[TpenBapuTenbHble pacuyeThbl IPOBOJATCS B COOTBETCTBUHU C 3alaHUEM U ITO3BOJISIOT
TEOPETUYECKH OLEHUTH IMapaMeTPhl U XapaKTEPUCTUKHU HCCIEAYEMBIX IPOLECCOB U OOBEKTOB.
6. O6paboTKa pe3ynbTaToB.
O06paboTka pe3yabTaTOB BKIFOYAET OMMCAHUE X0/1a BBITIOJTHEHUS paOOTHI, IIEPEUCHb
HOJYYEHHBIX Pe3yJIbTaTOB, COIMPOBOXKIAIOLINXCS HEOOXOMMBIMH KOMMEHTAPUIMHU, pacueTaMu
U IIPOMEXKYTOUYHBIMU BBIBOJIAMHU, CXEMBI, YEPTEXKH, IpadUKH, TuarpaMmsl U T. 1.
7. BpIBO/IBI 110 pe3yJibTaTaM BBIIIOJHEHUS PaOOTHI.
Br1Bo1BI IO paboTe enaroTes Ha OCHOBAaHMH 0000IICHNUS TOTYYECHHBIX pe3yIbTaToB. B BeIBOIaX
TaKXe 0TMEYaloTCs BCe HEJOPaOOTKH, O KaKOH-TMO0 NPUUMHE UMEIOIINE MECTO, IPEIOKEHUS
¥ PEKOMEHJIAINY TI0 JaJbHEUIIEMY UCCIIEOBAaHUIO TIOCTABICHHON B paboTe mpoOIeMbl U T. II.
8. [Ipunoxenus.
B npunoxenuss BeIHOCATCS OMONMMOTpagUUecKHii CHHCOK, COJEPKAIIUi CCHUIKM Ha KHUTH,
NEpUOJIMYECKUE H3JIaHMsl, UHTEPHET PECypChl, UCIOJIb30BAHHBIE NPH BBIIOJHEHUH PabOTHl U
opopmiieHHH OT4eTa. B OCHOBHOM TEKCTE OTYETa CCBHUIKM Ha MYyHKThl OMOIMOrpaduueckoro
CIUCKa MNpUBOAATCA B cieayromem Bupe: [1, crp.2], rae 1 — Homep mnyHkra, cTp. 2 —
JIOTIOTHUTEIIbHOE YTOUHEHNE MECTOIOJIOKEHUSI B TEKCTE.
B npusoxeHne BBIHOCATCS TakKe CIIpaBOYHas U Mpoyast UH(OpMaIys, He BKJIIOUEHHAs B
OCHOBHBIE pa3/ieJibl OTYETA.

Oopa3zen opopmiieHUs] TUTYJILHOTO JIUCTA

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

«CAHKT-TIETEPBYPI'CKMI TOCYJAPCTBEHHBI YHUBEPCUTET
ASPOKOCMUMYECKOI'O ITPUBOPOCTPOEHU A»
I/IHCTI/ITyT PAaOUOTEXHUKHU, DJICKTPOHUKHU U CBA3U
Kadenpa Ne23
JlabopaTopnasi padora Ne_
1o Kypcy «OCHOBBI ONITUKN
Ha3Banue nadopaTopHoii padoThI
BbINOTHUI CTYAEHT IPyHIIbI
IIposeput:

Cankr-IleTepOypr
2015



TpeboBanus k ohopMIEHUIO OTYETA O JJAOOpaTOpHOU paboTe
Otuer o 1abopaTopHOI paboTe BHIMONHICTCS KaKIbIM CTYICHTOM Ha JINCTaX Oeoi Oymaru
dopmata A4 B neyatHOM UK pykonucHoM Buje. KommnberorepHoe opopmiienue siBusercs Ooee
HPEANOYTUTEILHBIM, OJHAKO JIOMYCKAETCS YACTUYHO MIIH MOJIHOCTBIO aKKypaTHO 0(hOpPMIISTH
otueT oT pyku. HebpexxHo odopmiieHHbIe WM HEPa300pUMBO HATUCAHHBIE OTYETHI
OTIIPABJISIIOTCS HA MEPEACIIKY.
[Tpu odopmieHNH O0TYETa UCTIOIB3YETCSI CKBO3HAS HyMEpalus CTPaHUII, CYUTas TUTYIbHBIH
JIICT NIEpBOM cTpaHuuel. Homep cTpaHuibl Ha TUTYJILHOM JIKCTE He ctaBuTcs. Homepa
CTpPaHMLBI CTABATCS 1O LIEHTPY BBEPXY.
[Tpu opopmieHnn otTyera B Me4aTHOM BUJE KeNATEIbHO COOMI0NATh eIy omue TpeOoBaHuUs.
J71s1 3aroJIOBKOB: MOJTY>KUPHBIN mpudT, 14 1T, IEHTPUPOBAaHHBIN. J[JI1 OCHOBHOTO TEKCTa!
HEOKUPHBIN WpUQT, 14 1T, BRIpaBHUBaHUE 10 MmMpuHe. Bo Beex cinywasx tum mpudra — Times
New Roman, orctym a63ama 1.25 cM, moryTOpHBIN MEXIyCTpOouHbIi nHTepBalL. [lost: neBoe — 3
CM, OCTaJbHBIC — 2 CM.

11.5. Meroauyeckue ykazaHusi JUisi OOYyYalOUIUXCS IO MPOXOXKACHUIO KypCOBOTO
MIPOCKTUPOBAHMS/BBITTOJIHEHUSI KYPCOBOM pabOTHI (eciiu npedycmMompeno yueOHbIM NAAHOM NO
O0aHHOU oucyuniuHe)

KypcoBoii nmpoekt/ paboTa mpoBOAUTCSA C 1EeNbI0 POPMUPOBAHUS Y 00yUaIOIINXCSI OTbITa
KOMILJIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(ECCHOHANBHOM e TETbHOCTH.

KypcoBoii mpoekT/ pabota mo3BosisieT o0yydaromemMycs:

— CHCTEMaTHU3MpOBaThb U 3aKPENUTh I[OJYYCHHbIE TEOPETUYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHUS TI0 MNpo(ecCHOHANBHBIM YYeOHBIM JHUCHUIUIMHAM H MOAYJISM B
COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO MOATOTOBKH, YCTAaHOBIEHHBIMU MTPOTPaMMOil yueOHO
JUCHUTUTMHBI,  TPOTPaMMO  TOATOTOBKM  CIIEHUAIMCTa  COOTBETCTBYIOIIETO  yPOBHS,
KBaTH(UKAITUH;

— TPUMEHUTH MOJIyYCHHbIE 3HAHUS, YMEHHUS M NPAKTHUUECKUU ONBIT MPU PEIICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHJAaMU MPOGECCHOHATBHON NeATeIbHOCTH
M0 HAMPABJIICHUIO/ CIIEIIUATBHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOPETUYECKHE 3HAHUS B COOTBETCTBHU C 3aJIaHHON TEMOIA;

— cdopMUpOBaTE YMEHUS TPHUMEHATH TCOPETHYSCKHE 3HAHUS TIPH PEHICHUH
HECTaHIApPTHBIX 33/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOW paboThl U
c(OpMHPOBATH COOTBETCTBYIOIINE YMEHHS,

— chopmupoBaTh yMeHUsS palbOThl CO CHEIUATBHOW JHUTEpaTypoOd, CIPABOYHOM,
HOPMAaTHUBHOM U MPaBOBOM JOKyMEHTAIMEeH U UHBIMU WH(OPMAIIMOHHBIMU HCTOYHUKAMU;

— cdopmupoBath yMeHHUS (HOPMYIHPOBATH JOTHUYECKHM OOOCHOBAaHHBIE BBIBOJBI,
NPEUIOKEHHS 1 PEKOMEHIAINH IO PE3YJIbTaTaM BBITIOJTHEHHUS Pa0OTHI;

— pa3BuTh NpodhecCHOHATEHYO MMCEMEHHYIO M YCTHYIO pedb 00y4aroIerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUICHUE, TBOPYECKYI) WHUIMATHBY, CAMOCTOSTEIHHOCTH,
OpPraHNU30BaHHOCTH U OTBETCTBEHHOCTH 3a IIPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaABBIKH IUITAHOMEPHOH pETYJSIPHOW pabOThIl Hal pelieHueM
MOCTaBIIEHHBIX 3a/1a4.

CTpyKTypa NOsICHUTENbHON 3alIUCKU KYPCOBOTO NMPOEKTa/ paboThl
[TosicuuTenpHas 3amucKa MO KypcoBO# paboTe BBIMOIHIETCS B CIEAYIOLIEM BUJIE:
1. TUTYBHBIN JHCT.

TuTynpHBINA TUCT OQOPMIISIETCS B COOTBETCTBUU C 00Pa3IIOM.
2. Llenb KypcoBO# paOOTHI.




[lenbro KypcoBO# SBIIAETCS 3aKpEIJIEHUE 3HAaHUH 10 AUCHUIUIMHE «OCHOBBI OTHKM,
MOJIyYEHHBIX B 6-M ceMecTpe MOAroJI0BKH OakanaBpa no HarnpasieHuio 12.03.02 u npuMeHeHHs
9TUX 3HAHUH AJ1s1 pa3pabOTKH ONTORJIEKTPOHHBIX CUCTEM.

3. ConepxaHue KypcoBoil pabOTHI,

- 3aJJaHM€ Ha BBINIOJHEHUE KYPCOBOM paboThI;

- BBEJICHUE, BKIIIOYAIOILEE 1I€]Ib KYPCOBOM padoOThI;

- ONITHYECKas cXxeMa pa3padaTbIBAEMOI'0 YCTPOICTBA U €€ PaJuOONTHYECKUIA aHaJIOT;

- pacueTHas 4acThb;

- 3aKJII0OYEHHE, COZIEpIKalllee BBIBO/BI O BHIIIOJHEHHOH paborTe.

4. TlpunoxxeHus

B npunoxenus BbHOCATCA OuOIMorpaduyeckuil CIHUCOK, COJEpXalluil CChUIKM Ha KHHUIH,
NEPUOIMYECKUE W3JIaHHs, MHTEPHET PECypChl, MCIOJIH30BAHHBIC NPH BBIMOJIHEHUH PAOOTHI H
oopmieHun oTtueta. B OCHOBHOM TeKcTe OTYeTa CChUIKM Ha IYHKTHI OuOIMorpaduyeckoro
CIHUCKa MpuBOAATCA B cieayrowem Bupne: [1, crp.2], rae 1 — Homep mnyHkTra, CcTp. 2 —
JIOTIOJIHUTEIBHOE YTOUHEHNE MECTOIIOJIOKEHUS B TEKCTE.

B npusnoxxeHne BEIHOCATCS TaKkKe CIpaBOYHAs ¥ poyasi HHPOpMaLus, He BKIIOUYEHHAs B
OCHOBHBIE pa3fielibl OTYETA

TpeGoBanus Kk 0opopMIIeHHIO TOICHUTEIBHOM 3aIIUCKH KYPCOBOH padoThl / IpoeKTa
Oopa3zen opopmiieHUsI TUTYJIHHOIO JIUCTA

MUHUCTEPCTBO OBPA30BAHNS 1 HAYKU POCCUMCKOM ®EJIEPALIMNA
denepanpHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE yUpEexKICHUE
BBICIIIETO IPOGECCHOHAIBHOTO 00pa30BaHuUs

«CAHKT-TIETEPBYPI'CKMI TOCY JAPCTBEHHBI YHUBEPCUTET
ASPOKOCMHMYECKOI'O ITPUBOPOCTPOEHU A1»
I/IHCTI/ITYT PAOUOTCXHHUKHU, DJICKTPOHUKHU U CBA3U
Kadenpa Ne23
KypcoBas paéora
1o Kypcy «OCHOBBI ONTUKH
Ha3Banue KypcoBoii padoThI
BoImonHuI CTyIeHT (Ka) TpyIIbl
[IpoBepu:
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TpeboBanust k 0OPMIICHHIO MOSICHUTEIbHON 3alIUCKU KYPCOBOT'O MPOEKTa/ pabOThI
[ToscHuTenpHAS 3amUCKa IO KypCOBOM pabOTe BBINOJIHAETCS HA JIMCTaxX Oenoi Oymaru ¢opmara
A4 B mewatHOM WM pykomnucHoM Buje. KommbroTepHoe odopmieHnue sBisercs Oonee
MPEOYTUTENBHBIM, OJTHAKO JOIMYCKAeTCsl YaCTUYHO WJIM IMOJIHOCThIO aKKypaTHO O(OpPMIISTh
MOSCHUTENBHYIO 3alUCKy OT pyku. HeOpexxHo odopmiieHHbIe WM HEpa30OpYMBO HANMCAHHBIC
MOSICHUTEJIBHBIE 3aIIMCKH OTIPABJISIOTCS HA MEPECIIKY.

[Tpu odopmieHHH MOSCHUTENBHONW 3alUCKU HCIIONB3YETCsl CKBO3HAs HyMepauus Gopmya H
CTpaHML, CUNTasl TUTYJIBHBIN JINCT IEPBOM cTpaHuLeld. Homep cTpaHuIbl Ha TUTYJIBHOM JINCTE HE
craButcd. HoMepa cTpaHuIibl CTaBATCS 110 LEHTPY BBEPXY.

[Tpu odopmieHun oTyeTa B MEYATHOM BUJAE XKEJIATEIbHO COONIOIATh CIEAyIOIIUEe TPEOOBaHMS.
Jlis1 3arojoBKOB: MONYKUPHBIM mpudt, 14 nT, HEHTpUpOBaHHBINA. {71 OCHOBHOTO TEKCTa:
HOKUPHBIA mpudT, 14 1T, BRIpaBHUBaHKE MO HHpuHEe. Bo Beex ciayvasx tum mpudrta — Times




New Roman, orctyn a63ama 1.25 cM, moJIyTOpHBIN MEXIyCTpOUHbIA nHTEepBai. [lons: neBoe — 3
CM, OCTaJIbHBIC — 2 CM.

11.6. Mertoauueckue ykazaHus JUIsi 0OYyYaOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YUAIONUIUIICS BBIMOIHAET PadoOTy MO
3aJJaHUI0 M TIPU METOIAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIo
YYaCTHA.

Jns oOyuaromuxcs 1o 3aoyHod (opme OOydeHHs, caMOCTOSITeNbHas paboTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIbHYIO paboTy.

B mnpouecce BbINOJIHEHUS CaMOCTOSTENBHOW paboThl, y oOywaromerocs (opMupyercs
nenecooOpasHoe MiIaHupoBaHue pabouero BpeMEeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOEGHMM M CHCTEMAaTHU3aLUU NPUOOpETaeMbIX 3HAHWM, 00ECIeunBaeT BBICOKHM
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydYeHHUs, TOMOTraeT IOJYYUTh HABBIKH ITOBBIIICHHS
po¢eCCHOHATIBHOIO YPOBHS.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAaMOCTOSITENIbHYIO  paboTy
00yYaroIUXCASBISIOTCS:

— y4eOHO-METOIMYECKUN MaTepHa 1o JUCLUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (s 00ydarommxcst
1o 3a04HOU (hopme 00ydeHus).

11.7. Metoauueckue ykazaHus Ui 00y4YaroUIXcs 10 MPOXOKIACHHUIO TEKYIIET0 KOHTPOIIS
yCIEBAaEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEeAyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUI
00yyJaroumxcs, OCyIleCTBISIEMOT0 B TEUEHHE CEMECTpa C IIeJIbI0 OICHUBAHUS XO0Ja OCBOCHUS
JTUCIUTUIAHBI.

11.8. Mertoauueckue yKazaHUs i OOYYaromUXCSA IO MPOXOXKACHUIO MPOMEKYTOYHOM
aTTecTanuu.

[MpomexxyTouHass  arrecrtanss  OOydaroONIMXCsl  NPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTO‘IHI)IX 1 OKOHYATCJIbHBIX peSy,HI)TaTOB 06y‘~IeHI/I5[ 110 AUCIOUIIIINHC. OHa BKJIFOYACT B
ceOs:

— 9K3aMeH — ()opMa OLIEHKHU 3HAHUH, OJYUYCHHBIX 00YYaIONIMMCS B IPOLIECCE U3YUCHHSI
BCCi/JI JUCHUIIIIMHBI UJIN €€ 4aCTU, HAaBbIKOB CaMOCTOﬂTeJ’IBHOI\/’I pa6OTI:vI, CHOCO6HOCTI/I HpI/IMeHSITI)
UX Ui PEIICHUS TMPaKTHUECKUX 3a7ad. DK3aMEH, KaK MpPaBHUJIO, MPOBOJMUTCS B IEPHOJ
9K3aMEHAIIMOHHON CECCHU M 3aBEpPIIAeTCsl aTTECTAI[HOHHON OIEHKON «OTIHYHOY», «XOPOIIOY,
«YIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.



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

Iloanuce
3aB.
Kadeapoit
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