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Annoramnus

JucuuiuinHa «OCHOBBI ONTHKW» BXOAMT B 00pa3oBaTENbHYI MPOrpaMMy BBICHIETO
o0pa3oBaHUs IO HAMpPaABICHUIO MOATOTOBKHM/ criermanbHOCTH 12.03.05 «JlazepHast TexHUKa U
Ja3epHble TEXHOJOTMH» HANpaBICHHOCTU «JIazepHass TEXHHMKAa M Ja3epHbIE TEXHOJIOTMM».
JucuuruinHa peanuzyercs kapeapoid «Ne23y.

JlucuuiuinHa HaleseHa Ha (G OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYFOIUX KOMIIETEHIIWN:

VYK-1 «CnocobeH ocymecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CUHTE3 MH(OpMAIHH,
IPUMEHSTh CUCTEMHBIN MOJIXOJ ISl pELICHUSI IOCTaBIEHHBIX 33]1aW»

IIK-5 «CrnocobeH k pacué€Ty, MPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO TUIOBBIX CHUCTEM,
npruOOpOB, y3JIOB U JETajlel JTa3epHOW TEXHHKH, JIA3€PHBIX ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
CHCTEM

CopepxaHue AMCLUUIUIMHBI OXBAaTHIBAE€T KPYT BOIPOCOB, CBA3aHHBIX C SIBICHUSIMU U
npoleccaMu, MPOUCXOIAIIMMU B ONTHYECKOM JHAIa30HE IEKTPOMArHUTHOT'O MOJIS.

[IperonaBanne MUCHMIUIMHBI TIPEAYCMATPUBACT ClEAyIome (GOpPMBI OpraHH3aIHH
y4eOHOro mpoliecca: JIEKIMH, J1abopaTopHble pabOThl, CEMUHApbl, CaMOCTOsTeNbHas paboTa
CTYJIEHTOB, KOHCYJIbTAI[UH.

[IporpaMmoil TUCHMITIMHBI MPELyCMOTPEHBI CIEAYIOIINE BHJbI KOHTPOJSA: TEKyIIHUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTeCTalHs B (hOpMe IK3aMEHa.

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUUIUIMHBI COCTAaBJIAET 5 3adeTHbIX equHuL, 180
YacoB.

SI3bIK 00y4YEeHUs 110 TUCIMITIIMHE KPYCCKUN»



1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS MO TUCITUTUINHE

1.1. Ilenu npenomaBaHusi AUCUUTUIUHBI

Henpro mpenogaBaHus JUCHHUILTAHBI "OCHOBBI ONTHKHU'" SBJISIETCS MOJATOTOBKA OakagaBpa
no HampabieHuto 12.03.05, B paMkKax KOTOpPOH OCYILECTBISETCS MOJy4YEHUE CTYIECHTaMH
HEOOXOJUMBIX 3HAHWW B O0JIACTH AJIEKTPOMATHUTHBIX SIBICHUN ONTUYECKOTO AHWAINa3oHa, U
HABBIKOB pacyeTa ONTHYECKUX IOJICH B YCTPOMCTBaX ONMTHYECKOW 00paboTKu mHbOpMaIuu, a
TaKk)Ke MPOJEMOHCTPUPOBATh TOJTYYEHHBIE CTYACHTAMHU 3HAHUS W HABBIKU TMPHU pazpaboTke
KOHKPETHBIX ONTOAIEKTPOHHBIX YCTPONCTB.

1.2. JucuumiuHa  BXOOUT B COCTaB  4YacTh, (HOpMHpPYyeMOW  ydacTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeILHON MPOrpaMMBbl BBICIIIETO 00pa3oBaHus (1aiee —

OI1 BO).

1.3. TlepedeHb IuIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS MO TUCLIMIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AMCLUUIUIMHBI OOYYaroIIMICS NOJDKEH o0JsafaTh ClEAYIOLUIMMHU
KOMIIETEHIIMSIMU WM UX 4YacTsIMHU. KOMIETEeHIIMY U MHAMKATOPHI UX JOCTHKEHUS IIPUBEJICHBI B

Tabymue 1.

Tabnuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JIOCTHKECHHUS

Kon n
Kareropus (rpynma) Kox n HanMeHOBaHWE HHIMKATOPA JOCTHKEHHS
HalMEHOBaHHE
KOMIIETEHIINH KOMTIETEHITHH
KOMIETEHIINH
YK-1 Cnocoben
OCYUIECTBIIATh
MOUCK, KpUTHUUECKUI
- 1P VYK-1./1.3 paccmatpuBaeT BO3MOKHBIE, B TOM
aHaJlu3 U CUHTE3
YHuBepcaibHble S — YrcIie HeCTaHJapTHBIC BAPUAHTHI PEIICHHS
KOMTIETEHITHH I HMEHHTB ’ 3aJ1a4yM, OIICHUBAs UX JOCTOUHCTBA U HEIOCTATKH,
p . a TaK)Ke BO3MOXKHbIE TIOCIIEICTBUSA
CHUCTEMHBIN TOIXO0.
JUTS peIIeHUS
MIOCTaBJICHHBIX 3a/]1a4
IIK-5./1.1 3HaeT OCHOBHBIC THUIIBI U
XapaKTePUCTUKH ONTUYECKUX CHCTEM JIa3€PHBIX
ONTHKO-3JIEKTPOHHBIX TPHOOPOB, 000PYAOBaHUS
Y TEXHOJIOTUH; 3JIEMEHTHYIO 0a3y, UCTIOJIb3YEMYIO
B UBJIEHSIX JIa3€PHON TEXHUKHU; ONTUYECKHE
MaTepHallbl ¥ TEXHOJIOTUH; METO/bI paboThI ¢
[TK-5 CniocobeHn k HAay4YHO-TEXHUYECKOU JINTEPATypOH U
pacuéry, uHpopManuei; nmpaBuiia oHoOpMIICHUS YepTexKeH
MIPOEKTUPOBAHUIO U | U KOHCTPYKTOPCKOM TOKyMEHTAIINH;
KOHCTPYUPOBAHHIO KOMIIBIOTEPHBIE TEXHOJIOTUU MOACTUPOBAHUS U
TUTIOBBIX CHCTEM, KOHCTPYUPOBAHUS JIa3€PHBIX ONTHUKO-
[Ipodeccuonanbubie
npuOOpOB, Y3II0B U AJIEKTPOHHBIX TPUOOPOB
KOMTIETEHITHH

JleTaliel J1a3epHoit
TCXHHKU, Ha3epHLIX
OITHKO-
DJIEKTPOHHBIX
MPUOOPOB U CHCTEM

[TK-5./1.2 Be1Oupaet meto(bl) pacuéra mpu
pa3paboTKe J1a3epHbIX TPUOOPOB U CUCTEM;
pacCcUUTHIBACT MapaMETPhI U XapaKTEPUCTUKU
ONITUYECKUX Y3JIOB JIa3ePHBIX MPUOOPOB U
cucTeM; pa3pabaThiBaeT KOHCTPYKTOPCKYIO
JOKYMEHTAINIO; KOHCTPYUPYET TUTIOBBIC ACTAIN
Y Y3IIBI JTA3ePHON TEXHHUKH; ITOIOMPAET O
3aJJaHHBIM MTapaMeTpaM M XapaKTePUCTHKAM
AJIEMEHTHYIO 0a3y JIa3epHBIX MPUOOPOB U CUCTEM;
aHAIM3HUPYET, IPEJCTABISIET U OPOPMIISIET
Pe3yIBTAThI MPOEKTHO-KOHCTPYKTOPCKOM




JeSITeIbHOCTH TPU pa3paboTKe Ja3epHBIX
puOOPOB, CUCTEM M TEXHOJIOTHM

2. Mecro nucuumnmzsl B cTpykType Ol

JucuumuimHa MOKeT 0a3MpOBaTHCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IpU U3YyYEHHUHU CIICAYIOUIMX TUCIUITINH:

— «MaTeMaTHuka-1 (aHalIuTHYecKas TeOMETpUs U JIMHeHas anredpa)y,

— «MaTeMaTruka-1 (MaTeMaTu4ecKuil aHaIu3)y,

— «puzukay,

— «XUMHUD,

— «IKOJIOTHS»,

— «uH(pOpMATUKaY,

— «UH)XKEHEpHas ¥ KOMIbIOTepHas rpadukay,

— «UH)XEHEpHas ¥ KOMIbIOTepHas rpadukay,

— «0e30macHOCTh )KU3HEAEATEILHOCTIY.

3HaHUs, MOJYYEHHbIC NPU M3YYCHUU MaTepuaia JaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUEHUH APYTHX AUCLUILINH:

— «KOTEpEHTHas ONTHUKAY,

— «JIa3epHbIe U3MEPEHUY,

— «HEJIMHEMHas ONTHKa,

— «BBEJICHHE B PAJHOOITHKY,

— «JIa3epHble CUCTEMBI CIIELUAIBHOTO Ha3HAUEHUS,

— «OITHUYECKHE YCTpoiicTBa 00pabOTKU MHPOPMALIUNY.

3. OOBEM U TPYIOEMKOCTh JUCITUTLIAHBI
Janapie 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB Y4COHOM
paboThI 1O TUCIUILTHHE (M pacpeeCHue 3TOH TPYJ0EMKOCTH IO CEMECTPaM) NPEACTABICHbI B
tabnure 2.

Ta6mmma 2 — O0beM U TPYJI0EMKOCTh JUCITUTIINHBI

TpynoemMkocTb 1o
Bun yueOHOM paboTh Bcero ceMecTpam
Ned
1 2 3
Oowan mpyooemKocmp ouCyuUnIUHLL, 4/ 144 4/ 144
3E/ (1ac)
AyoumopHuoie 3auamus, BCETo 4yac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113), 17 17
(dac)
nabopartopsbie paboTsl (JIP), (dac) 17 17
KypcoBoil npoekT (pabdota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auver, Hudd. 3au, OK3. OK3.
OK3.%%*)

*% o
IIpumedanue:  kaHIUIATCKHUIA SK3aMEH

4. CopepxaHue JUCHUTUIMHBI




4.1. Pacnpepnenenuie TpyJA0€MKOCTH JTUCUUILIMHBI MO pa3jeiaM U BUIaM 3aHITHIA.
Pazgenpl, TeMBbI TUCHUTIIIUHBI K UX TPYJIOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILINHBIL, HX TPYAOEMKOCTh

Paznenbl, TeMbI TUCIUTLIIHBL Jexunm | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (dac) (dac) (dac)
Cemectp 4
Paznen 1. 4 4 6 14
Tema 1.1. 1 1 3
Tema 1.2. 1 1 3
Tema 1.3. 1 1 3
Tema 1.4. 1 1 5
Paznen 2. 4 4 6 14
Tema 2.1. 1 1 3
Tema 2.2. 1 1 3
Tewma 2.3. 1 1 3
Tema 2.4. 1 1 5
Paznen 3. 4 4 5 14
Tema 3.1. 1 1 4
Tema 3.2. 1 1 4
Tema 3.3. 1 1 6
Hroro B cemectpe: 17 17 17 57
Uroro 17 17 17 0 57

4.2. CopepxaHue pa3

JCJIOB U TEM JICKIITMOHHBIX 3aHATHMH.

Coneprkanue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TabnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3

JIEJIOB ¥ TEM JIEKIIMOHHOTO IIUKJIA

Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 YpaBHeHHus CBETOBBIX I0JIeH
Tema 1.1 DOneMeHThl BEKTOPHOro aHaidu3a BekTtopHble
¢bynkuun  IloBepXHOCTHBIE, KOHTYpPHbIE U  OOBEMHBIE
MHTETPaJIb.
Juddepenumansapie onepatopsl (IpaAMeHT, AWBEPreHIMs,
potop). Teopemsr ['aycca u Ctokca
Tema 1.2. VYpaBHenuss MakcBemna B Bakyyme BoaHoBble
ypaBHEHHUs], ypaBHEHUs I enpMronbia
Tema 1.3. Teopema IloiiHTHHra. DHEPrUs CBETOBON BOJIHBI.
Tema 1.4 [Tonsipusarusi CBETOBBIX BOJIH
2 JAudpakuus, 1ucnepcusi 1 MHTep(pepeHU s CBeTOBbIX BOJH

Tema 2.1. ludpakuus cBeroBeix BosH. [Ipuniun [roiireHca -
Openens. Tema 2.2 WnaterpanshHas Tteopema Kupxroda
Hudpakuus Openens u Opaynrodepa.

Tema 2.3. /lucniepcus cBeToBbIX BosiH Pa3zoBas U rpynmnoBas
CKOpPOCTH

Tema 2.4. Untepdepenionnsie sBieHus. KorepeHTHOCTh




PaccessHue CBeTOBBIX BOJIH
Tema 3 1. SIBnenue paccesnus cBeta Paccesnue Panes u Mu
Tema 3.2. KoMOnMHaIIMOHHOE paccestHUE.
Tema 3.3 Paccessnue Mangensimtama - bpuitosna.
Tema 3.4. AKyCTOONITHYECKOE B3aUMOIEHCTBHUE.

DJieMeHThI KBAHTOBO ONTHKH
Tema 4.1. I'panu1isl IPUMEHUMOCTH BOJIHOBOM TEOPHUH CBETA.
Tema 4 2. KBanTosie runote3sl [nanka u DiHIITEHHA
DHeprusi CBETOBOI BOJIHBI TPU KBAHTOBOM ONTMCAHUU
Tema4.3. KBaHTOBOE ONMUCAHUE ONTUYECKOTO U3JIYYEHHUS U €T0
KJIACCUYECKOE MPUOIMIKEHHE

4.3. Ilpaktuueckue (CEeMHUHAPCKHUE) 3aHATUA
TeMbl MpaKTUYECKUX 3aHATUN U UX TPYJAOEMKOCTh MPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHsITHS U UX TPYJI0EMKOCTh

No
No TeMbl MPaKTUYECKUX . | TpynoeMkocTs, | pazaena
. @DopMBbI MPAKTHUECKUX 3aHATUN
n/m 3aHATUN (gac) JUCLUIT
JIUHBI
Cemectp 4
1 Marematnueckuii annapar
o Cemunap 2 1
KJIACCUYECKON ONTUKH
2 YpaBHEHHUSI CBETOBBIX
past Cemunap 2 1
noJnei
3 Teopema IloliHTHHTa CemuHap 2 1
4 Jndpakius cBETOBBIX BOJH Cemunap 3 2
5 Jlucniepcusi CBETOBBIX BOJIH CeMmunap 2 2
6 HNurepdepenunonnbie
pdepenn CemuHnap 2 2
SBJICHUS
7 AKYyCTOONTHYECKOE
Y . Cemunap 2 3
B3aMMOJICIICTBHE.
8 DJIeMEHTHI KBAaHTOBOM ) 4
ONTHUKH
Bcero 17
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHA U UX TPYJAOEMKOCTh PUBEACHBI B TAOHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHSATHSI U UX TPYJIOEMKOCTb
Ne
Ne TpynoemMkocTb asjena
HaumenoBanue nabopatopHbix padboT Py > | PasA
/1 (dac) JIUCIIAI
JIUHBI
Cemectp 4
1 HccnenoBanue noisipyu3alivu Ja3epHOro U3IyUYeHUs 4 1
2 WNuTepdepeHIns CBETOBBIX BOJIH 4
3 Jlndpakims Ha IPSIMOYTOIHLHOM OTBEPCTHHU 4 2




4 | Komnoksuywm 1o JIP Tudpakims... 1 2
5 AKYCTOONTHYECKOE B3aMMOCHCTBUE 4 c)
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHe/ BEITIOTHEHUE KYPCOBOH pabOTHI
Y4eOHBIM MIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroLUXCs
Bunpl camocTosTensHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0uIe 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 4,
Bua camocrositensHOM paboThI

qac qac
1 2 3
N3yueHune TeopeTnueckoro Marepuana 40 40

nucturuael (TO)

Kypcosoe npoekruposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3) 5 5

Brmmonnenune pedepara (P) - -

[TonroroBka K TeKymemMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamrnee 3aganue ([13) 10 10

KonTponbhble pabotsl 3a0uHuKOB (KP3) - -

ITogroroBka k mpOMeKyTOYHON
arrectaruu (I1A)

Bcero: 57 57

5. Ilepeuensb yueOHO-METOIUYECKOTO 00CCTICUCHHMSI
JUTSL CAMOCTOSITEIHHON PabOTHI 00YUYAIONTUXCS MO TUCITUTUTHHE (MOTYJITIO)
Y4eOHO-MEeTOANIECKHE MaTepUalbl sl CAaMOCTOSITEILHOW pabOThl O0yJaroIuXxcsi yKa3aHbl B
. 7-11.

6. IlepeueHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI
IlepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUN NPUBEIEH B Tabaule 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3TaHUI

udp/ KomuaecTBo 3Kk3eMIUTsipoB B
URL a p e bubnmorpaduueckas ccpiika OUOIHOTEKE
P (KpoMme 3IeKTPOHHBIX SK3EMILISIPOB)

[535K 7] Kanureesckuit H. H. BonroBas ontuka. U3g | PO(2), 'C(14), I'CH3(1)

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

[0 62 OnTHyeckue yCcTpoicTBa B paJUOTEXHUKE: D0O(2), I'C(52)
621.391] VYyebHOoe mocobue s By30B. M3n.2-¢,
nipepad. u gom./ [lox pen. B. H. Ymakoga,
M.: Pagnorexnuka, 2009. — 256 c.

7. IlepedeHb 3NMEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»




[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEICKOMMYHHUKAIMOHHONW ceTn «VHTepHET», HEOOXOAWMBIX Ui OCBOCHHUS JUCIHIUINHBI
npuBezieH B Tabimue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BaTEIBHBIX PECypcoB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT
URL anpec HaumenoBanue

He npenycmotpeno

8. IlepeueHb MHOOPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOIB3YEMOTro TMPH OCYIIECTBICHUH
00pa3oBaTeNbHOTO MpoIiecca MO AUCIUIITHHE.
[Tepedyens ucmob3yeMoro mMporpaMMHOTo o0ecriedeHus mpeacTasieH B Tadmaute 10.

Tabnuua 10— Ilepedyenp mporpaMMHOro o0eceueHHsI

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. IlepeucHb WH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEMbIX pH
OCYIIIECTBIICHUHM 00pa30BaTEIBHOTO MPOIECCa MO JUCIUTUINHE

[Tepeuens WCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
tabymue 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTHHE, IPeCcTaBiIcH B Tabuel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynnropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Tpu HEOOXOAMMOCTH)
JlexuMOHHas ay IuTOpUs 51-06-03
MynbTumMeauiiHast JIEKIUOHHAS ay AUTOPUS 51-06-03

3 | CneunanusupoBanHas 1adoparopust «KAOY» C-32

10. OueHouHble CpeACTBA 7151 MPOBEICHUS TPOMEKYTOUHOM aTTECTALIMKU
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00y4Jaromuxcs mo IUCHUTIIMNHE TPUBEEH B Tadymiie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bua npomexyTOYHOM arTecTaluu [lepedeHb OIIEHOYHBIX CPENICTB
OK3aMeH Crircok BONpPOCOB K 3K3aMEHY;
DK3aMeHaAIlMOHHbIE OUJIETHI;
3agaun;
TecThl.




10.2. B kauecTBe KpHUTEpPHEB OLEHKH YpPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4arolMMHCsA NMPUMEHseTCsl 5-0ajulpHas IIKaja OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXXET UCIOIB30BAThCS
100-6amnpHass  mKajla  MOJYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHMBEPCHTETa,  IpPaBHIIA
UCIIOJIb30BAaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHIUH

OreHKa KOMITETEHIINT

XapakTeprucTrKa CPOPMUPOBAHHBIX KOMITETEHIMIA
5-0ayuIbHAs IIKaIa P P (bop

— oOyuatomuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
Marepuan;

— YBEPEHHO, JIOTUYHO, MOCIEI0BATEIBHO U TPAMOTHO €0 M3J1araer;

— ONMPAsACh HA 3HAHHWS OCHOBHOM WM JONOJHUTEIBLHOW JIMTEPATYPBHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIC MTOJIOKEHUS C MPAKTUYECKOMN
JIeATEeIbHOCTBIO HAIIPaBJICHUS;

— yMeno 000CHOBBIBAET U apTyYMEHTHUPYET BBIIBUTAEMBIE UM UICH;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIN3HUPOBAHHBIX MOHITHIA.

«OTIIMYHO»
Ga4YTCHO»

— 00yyJaroIuiicst TBEpPI0 YCBOMII IPOrPAMMHBIN MaTepUall, TPAaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C TPAKTUYECKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apTyMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJCET CUCTEMOM CIIEIMAIM3UPOBAHHBIX TOHSITHIA.

«XOpOoHIo»
(GaYTCHO»

— 00yyJaromuics yCBOWI TOJIBKO OCHOBHOW MPOTPAaMMHBIM Matepua,
[0 CYIIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJILKO OCHOBHOM
JIATEPATYPEI,

— JIOMyCKaeT HeCYNIECTBEHHbIE OIIMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUUN
HaIlpaBJICHUS,

— cnabo apryMeHTUpPYeT HayyHbIE TTOJI0KEHUS;

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BHIBOJOB M 0000IICHNUI;

— YaCTUYHO BJIa/IEET CUCTEMOM CHEeMATU3UPOBAHHBIX MOHITHIA.

«YIOBJICTBOPUTCIIBHO»
(GaYTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBLHONH 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYyIICCTBCHHbIC  OMMOKHM W  HETOYHOCTH  TPHU
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHCHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He GOpPMYIIHPYET BBIBOJIOB H 0000IICHUI.

«HCYAOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) u1s s5K3aMeHa npeJicTaBieHs! B Tadnuue 15.

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

Ne /o [lepeyenr BOnpocoB (3a1a4) JUIsl IK3aMeHa

MatemaTnuecknii anmnapar KJ1acCHYECKOH 2JIEKTPOJUHAMUKHY.
1 JuddepennmpoBanue BEKTOPHBIX GYHKINN. Pa3noskeHre BEKTOPHBIX
byHKIUH B psg

MareMaTtnueckuil annapar KJIaCCHYECKOU 3IEKTPOIUHAMUKHU.
WHTerpupoBaHue BEKTOPHBIX (PYHKLIUH




MareMaTnyeckuil anmnapar KJIacCU4eCKOU 3JEKTPOAUHAMUKU. ' pagueHT

4 MatemaTnuecknii annapar KJIacCUUeCKOH 3JEeKTpoAuHAMUKU. J{uBepreHuus

5 MareMaTrueckuil annapar KJIacCHYeCKON IEKTPOAMHAMHUKHU. PoTop

6 MatemaTnuecknii annapaT KJ1acCHYECKOH 2JIEKTPOJUHAMUKY.
IToBEpXHOCTHBIN UHTETPA

7 MatemaTnueckuii anmnapar KJ1acCUUeCKOM 31eKTpoguHaMuKu KoHTypHbII
HHTETpal

3 MaremaTHueCcKuii anmapaT KJIaCCHUECKOM IeKTpoaAMHaMUKu. OObEeMHBIN
MHTETpal

9 MaremaTrnueckuii anmnapar KJIacCH4eCKOM AIEKTPOAUHAMUKU. Teopema
Crokca

10 MaremaTrnueckuii anmnapar KJIacCH4eCKOM AIEKTpOAUHAMUKU. Teopema
l'aycca

11 VYpaBHenus Makcaeina

12 VYpaBHeHust MakcBeia B KOMIUIEKCHOM (hopme

13 BonHoBoe ypaBHeHME

14 VYpasHenue ['enbmromnsua

15 Teopema IloitHTHHTA

16 [Tonsipu3anus CBETOBBIX BOJIH

17 Judpakuus. OnpeneneHue U NpuMepsl.

18 ITpunnun I'roiirenca-dpenens

19 Ctporast HocTaHOBKA 3a7jauul TEOpUH TUPPAKIUN

20 [TocTanoBka 3agaun Teopuu TU(PPAKIIUU B ONTHYECKOM JTHAMa30He.

21 Bropas teopema ['puna u ee cMbIci.

2 CwmbIC) MpUMEHEHHS BTOPOU TeopeMbl [ 'puHa rpu penieHun
TUu(GPaKIMOHHBIX 33124

23 Hurerpanbhas reopema Kupxroda-I'enpmromsiia.

24 ®ynkuus ['puna. @ynkuus ['puHa cBOOOIHOTO NPOCTPAHCTBA.

25 Bei6op ¢pynkuuu ['puna

26 Hudpaxus Openens.




27 Judpakuus Opaynrodepa

28 Jucnepcusi CBETOBBIX BOJIH.

29 Hucnepcus cBeToBbIX BoJH. [IepBoe npubanxkeHne Teopun AUCTIEPCUI

30 Jucnepcus cBeToBbIX BOJH. [ pynmnoBas ckopocThb

31 HNHuTepdepenins cBEeTOBBIX BOJH Y CJIOBUS HHTEPPEPECHITUN

37 KorepeHTHOCTBH CBETOBBIX BOJIH. KOrepeHTHBIE 1 HEKOT€PEHTHBIE
KoJsieOaHus

33 YacTu4Hast KOT€pEHTHOCT.

34 Bpems 1 1iiMHa KOT€pEeHTHOCTH

35 WnTepdepomerp Maiikenbcona. BpeMeHnHast koppensiiuoHHas pyHKIHS
ONTHYECKOTO MOJI.

36 Paccestnue cBera Paccesaue Panest, Mu KoMOMHAITMOHHOE paccestHue

37 Paccesnne Mangensiurama - bpuirosna

38 AxycroonTudeckuit 3pHeKT. AKyCTOONITUYECKHI MOTYJISITOP

Bomnpocsr (3amaun) ans 3adera / qmudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adera / qudd. 3ayera

Ne n/m [Tepeyens BonpocoB (3amay) mist 3auera / audd. 3adera

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeyenp TeM [UIT KypCOBOTO TPOEKTHPOBAHUS/BBIOIHEHHS KypCOBOW pabOTHI

npezcTaBieHsl B Tadauie 17.
Tabnumua 17 — IlepeueHp TeM /ISl KYPCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS] KyPCOBOM paboThI

Ne /1 [TpumepHbIil IepeyeHb TeM JUIsl KypcOBOTO IPOEKTUPOBAHNUS/BBINOIHEHUS
- KypCOBOH paboThI
Y4eOHBIM IJIAHOM HE MIPEYCMOTPEHO
BOHpOCBI AJIL IPOBCACHUSA HpOMe)KyTO‘-IHOI\/'I arrecCtalluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabmwmie 18.

Ta6mmma 18 — [TpumepHsIid TepedeHb BOMPOCOB ISl TECTOB

Ne i/m [IpuMepHBIi IEPEUYEHb BOIPOCOB JJIsl TECTOB
Y10 ycTaHABJIMBaeT ONepPaLUs 7ot ¢ CBSI3b MEXK/ly CKaJIIPOM M BEKTOPOM _ CBSI3b
1 MEXIYy CKaIPOM U CKaJsSIpOM _ CBSI3b MEXKAY BEKTOPOM M BEKTOPOM _ CBSI3b
MEKy BEKTOPOM U CKAJISIPOM
YTto ycTaHABJIMBAeT omepamusi grad : CBs3b MEXKIY CKaJsIpOM U BEKTOPOM
2 CBA3b MEX]y CKaJISIpOM U CKaJsipOM _ CBSI3b MEXKIY BEKTOPOM U BEKTOPOM
CBSI3b MEXYy BEKTOPOM U CKaJISIPOM
3 Yto ycTaHABAMBAET ONePaNus div : CBA3b MEXIY CKaIsIPOM U BEKTOPOM _ CBSI3b
MEXJY CKAIAPOM M CKaJISPOM _ CBSA3b MEXIAY BEKTOPOM U BEKTOPOM  CBS3b




MEXJ1y BEKTOPOM U CKaJIIPOM

Yto ycranaBaumBaerT Teopema I'aycca: cCBS3b MeXAy KOHTYPHBIM U
MOBEPXHOCTHBIM MHTErpajaMU _ CBS3b MEXIYy OOBEMHBIM U MOBEPXHOCTHBIM
WHTETpaJlaMy _ CBSI3b MEXJ1y KOHTYPHBIM 1 O0bEMHBIM HHTETpajlaMu

Yto ycranaBauBaer TeopemMa CTokca: CBSI3b MEXIYy KOHTYPHBIM U
MOBEPXHOCTHBIM MHTErpajaMU _ CBS3b MEXIy OOBEMHBIM U MOBEPXHOCTHBIM
WHTETpaJlaMU _ CBSI3b MEXJ1y KOHTYPHBIM 1 O0bEMHBIM HHTETpajaMu

Y10 CcBA3BLIBAIOT YpaBHEHUHA MakcBesia: CBSI3b MCKAY HAIPAKCHHOCTBIO
SHGKTpI/I‘leCKOﬁ E KOMIIOHEHTHI QJICKTPOMATrHUTHOI'O IIOJII U INNIOTHOCTBIO ]
QJICKTPHUYCCKOI'0 TOKa _ CBA3b MCKAY HAIPIKCHHOCTU BHCKTqueCKOﬁ E n
MarfuTHou H KOMIIOHEHTaMH QJICKTPOMArHUTHOI'O TIIOJIA _  CBA3b MCKAY
MNPOCTPAHCTBCHHBIMU U BPCMCHHBIMH XApPaKTCPUCTHKAMU KaKoi-1100 OJIHOM
KOMITOHCHTEI 3JICKTPOMAIrHUTHOI'O I10JIA

YTo CBA3BIBAIOT BOJHOBbIE€ YPABHEHHS: _ CBS3b MEXIY HAMNPSKEHHOCTHIO
ANEKTPUYECKOM £ KOMIOHEHTHI 3JEKTPOMAarHUTHOTO MOJIS U IUIOTHOCTBIO j
ANEKTPUYECKOTO TOKA _ CBA3b MEXIy HANpsHKEHHOCTAMHU AJIEKTpUYecKo E u
MarHUTHOM  H KOMIIOHEHTBl 3JIEKTPOMAarHUTHOTO TOJIE CBSI3b  MEXIY
MPOCTPAHCTBEHHBIMH U BPEMEHHBIMH XapaKTEePUCTUKAMHM KaKOWH-IHOO OJIHOM
KOMITOHEHTBI AJICKTPOMArHUTHOTO TOJI _ CBSI3b MEXIY HPOCTPAHCTBEHHBIMU
XapaKTepUCTHKAMU KaKON-IM00 0/IHOM KOMIIOHEHTHI 3JIEKTPOMATrHUTHOTO MOJIsI

Yro cBs3bIBaeT ypaBHeHHe ['eJbMroJibua: _ CBsA3b MEXKIY HANPSKEHHOCTHIO
JNEKTPUYECKONM E KOMIOHEHTBI 3JEKTPOMAarHUTHOTO MOJISI M IJIOTHOCTBIO
ANEKTPUYECKOTO TOKA _ CBA3b MEX]y HANpsHKEHHOCTAMU AJIEKTpUYECKOH £ U
MarHUTHONM  / KOMIIOHEHTBI 3JIEKTPOMAarHUTHOIO TOJE _ CBSI3b  MEXIY
MPOCTPAaHCTBEHHBIMH W BPEMEHHBIMH XapaKTEPUCTHKAMH KaKOH-T100 OJHOM
KOMITOHEHTBI AJIEKTPOMArHUTHOIO MOJI _ CBSI3b MEXIY HPOCTPAHCTBEHHBIMU
XapaKTepUCTHUKAMU KaKON-IM00 0/1HOM KOMIIOHEHTHI 3JIEKTPOMATrHUTHOIO MOJIs

BosiHOBOe ypaBHeHMe: YPaBHEHHE B YAaCTHBIX MPOU3BOJIHBIX _ OOBIKHOBEHHOE
maddepeHnmaTbHOe  ypaBHEHHWE  TPAHCICHACHTHOE  ypaBHEHHE
anreOpandeckoe ypaBHEHUE

10

YpaBHenue [IeabMrosabua: ypaBHEHME B  YaCTHBIX IPOU3BOAHBIX
00bIKHOBeHHOE U epeHInanbHOoe ypaBHEHHE  TPAHCLEHICHTHOE YpPaBHEHHUE
asireOpanyecKoe ypaBHEHUE

11

BosiHoBoe ypaBHeHue B 00mIeM ciay4yae: OJHOMEPHOE _ JBYXMEpPHOE
TPEXMEPHOE  UYETHIPEXMEPHOE

12

YpaBHenne l'enrbMrosbua B 00meM cjiayvyae: OJHOMEPHOE  JABYXMEPHOE
TPEXMEPHOE  UYETHIPEXMEPHOE

13

YeM NPUHATO ONpeAeaATh COCTOSIHHE MNOJAPH3ALMU JJIEKTPOMATHUTHOIO
MOJIsi: OpHUEHTAlMel BEKTOpAa JJIEKTPUYECKOW KOMIIOHEHTBl _  OpUEHTaluen
BEKTOpa MarHUTHOM KOMIIOHEHTBI _ OpueHTanuen Bekropa [lolHTHHra

14

Ha 6a3ze kakux 3aKOHOB BBIBOASTCA YpaBHeHuss MakcBeaaa: Owma
Kupxroga 351eKTpOMarHUTHOW MHAYKIMU _ TOJHOTO TOKA

15

VYkaxkute Bektop [oiintunra: HxE j=oE ExH

16

Yro siBsieTcsi MaTeMAaTH4YeCKOM OCHOBOM CKAJISIPHOH TeopuW Audpakumu:
teopema Ctokca Teopema ['puna Teopema ['aycca Tteopema [loitHTuHTa

17

JaiiTe onpenesienne siBJaeHus1 (uppakuun

E18

Yro siBasieTcsi (pU3NYECKOl OCHOBOW CKAJSIPHON Teopuu AudpaKkuMu: 3aKOH
MOJHOTO TOKA _ 3aKOH AJEKTPOMArHUTHOM WMHIYKIMW _ npuHoun I'roiirenca —
@peHesss  NPUHIMI IPUYUHHOCTH

19

Yro onuckiBaer audppakuusa Opaynrodepa: 1nosie Ha TOBEPXHOCTH dKpaHA




10JIe B OTBEPCTUH _ TIOJIE B JIaJibHEH 30HE

20

Yto ycraHaBaumBaerT TeopemMa I'puHa: _ CBSI3b MEXIy KOHTYpPHBIM H
MOBEPXHOCTHBIM HMHTErpajaMU _ CBS3b MEXJIYy OOBEMHBIM U MOBEPXHOCTHBIM
MHTETpaJlaMU _ CBSI3b MEXKJ1y KOHTYPHBIM 1 O0ObEMHBIM HHTETpaJIaMu

21

JlaiiTe onpenesieHne KOrepeHTHBIX KoJeOaHui

22

Kakue kojie0aHusi MOTYT ObITh KOT€PEHTHBIMM: JIBa CIIyYalHBIX KOJCOAHUS
JIBA MOHOXPOMAaTHYECKUX KoJeOaHUs MOHOXpOMaTHYECKOe U Cciy4aiiHoe
KoseOaHus

23

JaiiTe onpenesienne siBjaeHus1 nHTEpGepeHun

24

Kakue kosie0aHuMsi J1aI0T yCTOMYMBYI) MHTep(epeHIUMOHHYI0 KAPTHHY: JBa
KOTepEHTHBIX KoyieOaHWsl _ JBa CIy4allHbIX KojeOaHusi _ JIBa YacTHYHO
KOT'€pEHTHBIX KOJIeOaHHUsI

25

Kakoe MuHMMAaIbHOE KOJIMYECTBO MCTOYHMKOB HEO0X0AMMO AJIsl MOJTy4YeHUs!
HHTep(epPeHUMOHHON KAPTUHBI: OIMH JIBA TPU YETHIPE

26

Yto Takoe KBa3MMOHOXPOMATHYECKOe W3JIy4YeHHe: IIMPOKOIOIOCHOE
U3ITyYE€HUE HU3KOYACTOTHOE M3JyUYEHHE Y3KOMOJOCHOE U3ITyUYeHHE

27

Ytro Takoe [AMCHEPrUPYIOLIAasi cpeda: cpelaa ¢ MEIKOAUCIEPCHBIMHU
KOMIIOHEHTaMHU _ Cpe/ia, B KOTOPOW HaOII0aeTcsl 3aTyXaHHe H3ITydeHUsl _ cpena,
B KOTOPOil HaOtoqaeTcst aucrepeus pazoBoi CKOPOCTH  MyTHas cpefia

28

Yto Takoe aucnepcusi ¢pa3oBOil CKOPOCTH: 3aBUCHUMOCTH (ha30BOM CKOPOCTH
MOHOXPOMAaTHYECKON BOJIHBI OT YaCTOThl _ HETOCTOSIHCTBO CKOPOCTH JBUIKECHMS,
oru6aromiel y3KOIMOJIOCHOTO M3JIy4YeHUs _ JIMHEHWHas 3aBUCUMOCTb BOJHOBOIO

yyciaa OT YIJIOBOM 4YacTOThl _ JIMHEWHAs 3aBUCHMOCTh BOJIHOBOTO YHUCJIA OT
UKJINYECKON YaCTOTEI

29

SABnenne pucnepcuu (pa3oBoil CKOPOCTH fABJEHHE: BPEIHOE  IIOJIE3HOE
OJTHO3HAYHO OTBETUTH HEBO3MOKHO

30

3aTyxaHne ONTUYECCKOI'o U3JIYYCHUA B Cpeae sAABJCHUE: BPCIHOC  IIOJIEBHOC
OJHO3HAYHO OTBETUTH HEBO3MOXHO

31

I'ne naéaronaercs siBjeHue gucnepcuu (pa3zoBoil CKOPOCTHU: B DIICKTPUUECKUX
LEensX _ B BOJHOBBIX CHCTEMax _ NpPHU MPOXOXKIECHUU DJIEKTPUYECKOTO TOKAa B
BaKyyMe

32

B pamkax kakoro pasjaejia BOJHOBOH TeOpPUU NPHMEHSIeTCS NMPHOJIMKEHUE
Kupxroda: teopun nucriepcu _ TeOpuu UHTEPPEPEHLUN  TEOPUH AUPPAKIUH
_ TEOPHH pacCestHUs

33

Yrto Takoe pyHkuus I'puHa: peakuus TMHEHHON CHUCTEMBI HA O — BO3JCHCTBHE
_ peakiusi JIMHEWHOW CUCTEMbI Ha €AMHUYHYIO (DYHKIIMIO  peakiusl JTUHEHHOMN
CHUCTEMBl Ha TapMOHHMYECKOE KoJiecOaHME _ peakiusi JTUHEHHOW CHUCTEMBbl Ha
CTOXACTUYECKOE BO3JCHUCTBUE

34

Ilpy KakuX COOTHOLIEHHUAX JAJMHBI BOJHBI AWM MHHMMAJIBHOrO pa3Mepa
a oTBepcTHs cnpaBediuBo npudamxenue Kupxroda: a<<A  a>> A1
a~A

35

Kak y4uThIBalOTCA IpaHUYHbIC YCJOBHS B PaMKaX CKAJISAPHOH TeOopHH
AU(PPAKUMU: TPUMEHSIETCS CTPOTMH  JJIEKTPOJAMHAMMYECKUM  IMOAXOL
y4uuThIBacTCs BiaUsHUE Ha BekTop H  yuuTeiBaercs BinusHue Ha BekTop E
HUKaK HE YYUTBIBAKOTCS

36

OTtpuuarejbHble YaCTOTHI UMEIOT (U3MUYECKHIl CMBICJ B CJIyyae CHEKTPOB:
BPEMEHHBIX IPOLECCOB _ NPOCTPAHCTBEHHBIX pACIPEACIICHUH _ HE HMEIOT
(bU3NIECKOTO CMBICTIA

37

Yto He BBINOJHAET NPOCTPAHCTBEHHOro mnpeodpa3zoBanus PDypbe: cioii
CBOOOJHOIO IPOCTPAHCTBA _ JIMH3a _ JIMH3a + CJIOM CBOOOJHOIO MMPOCTPAHCTBA




Yro Takoe GOTOH: dIEeMEHTapHAs 4acTULA _ 4acTb aTOMa _ 4acTb MOJEKYJBI
37 4acThb TBEPAOTO Tena

Kak Bbipaskaercs oHeprus porona: |[E° |H|*  |EH|, ’ho

38

Kakoii »sjexkrpuyeckuid 3apsaa HeceT  (POTOH:  TMOJIOKUTEIbHBIN
OTPULATEIBHBIN _ IEKTPUYECKU HEUTPAJICH

39

Yro cBA3BIBAET KBAHTOBOE H KJACCHYECKOe ONHMCAHHE ONTHYECKOro
40 U3JIyYeHHMsl: TPUHIOWIN  HeompenesneHHocTH  ['elizenOepra  TPHUHIUMN
IIPUYMHHOCTH _ IPUHIMI COOTBETCTBUS bopa

[lepeyeHb TeM KOHTPOJBHBIX PAaOOT MO AMCHUILUIMHE OOYYAIOIIMXCS 3a09HON (HOPMBI
oOyueHwust, npecTaBieHsl B Tadbauie 19.

Ta6muia 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeHo

10.4. Metonuueckue  MaTepuaibl,  ONPEACTAIONIME  NPOUEAYPbl  OLECHHBAHMS
MH/INKAaTOPOB, XapaKTEpU3YIOMMX dSTambl (HOpPMUPOBAHHMS KOMIIETCHLMH, COJIepxkKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOUIMX TMOPAIOK W NPOLEAYPY
MMPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U HpOMe)KYTOqHOﬁ aTTecralnuu 06yqa}oumxc;1
['VAIL

11. Meronudeckue ykazaHus s 00yUYaIONINXCs [0 OCBOCHHIO TUCITUTUTMHEI

[lenwto mpenogaBanust AUCIUIUTHHBI "OCHOBBI ONTHKHU'" SBIISIETCS TOATOTOBKA OakayiaBpa
no HanpasieHuto 12.03.02, B paMkax KOTOpPOM OCYILECTBISIETCS IIOJy4YE€HUE CTyACHTaMU
HEOOXOJUMBIX 3HaHMM B 00JIACTH 3JEKTPOMArHUTHBIX SIBJICHUI ONTUYECKOTO auama3oHa, U
HABBIKOB pacdeTa ONTUYECKUX IMOJIeH B ONMTOAIEKTPOHHBIX YCTPOUCTBAX MH(OpPMAIHH, a TaKKe
MPOJAEMOHCTPUPOBATH MOJTYUYEHHBIE CTYIEHTAaMH 3HAHUS M HaBBIKH MPU pa3pabOTKe KOHKPETHBIX
ONTORJIEKTPOHHBIX yCTpoucTB. Jucuuminna "OCHOBBI ONTHUKH" paccMaTpUBAETCS B KayeCTBE
MpEeBapUTENbHON MOArOTOBKM JalbHEWIIero oOy4eHHWU CTYJEHTOB B paMKax IOJTOTOBKU
MarucTpoB U aCIIMPAHTOB.

11.1. Meronuueckne yKa3aHUs IS OOYyYalOMIUXCS IO OCBOCHHIO JICKITMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HAa4Y€HHUE JIEKIMOHHOIO MaTepuajia — JOTUYECKH CTPOWHOE, CUCTEMHOE,
nIy0OKOe U SICHOE HW3JIIOKEeHHE ydeOHOro marepuana. Ha3HaueHuWe COBPEMEHHOH JIEKIUU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJy4YUTh BCIO MHGOpPMAIMIO N0 TEME, & B OCBOCHHUHU
dyHIaMEHTABHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JOCTHKEHUM HayuHOM MbIciu. B ydyeOHOM mporecce JeKIusl BBINOIHAET METOJOJOTHYECKYIO,
OpTraHU3aIMOHHYI0 U UHGOpMaMoHHYI0 (GyHKIUHU. JIeKIus pacKpbeIBaeT MOHATHIHBIN anmapar
KOHKpPETHON oO0jacTu 3HaHMS, €€ MpoOJeMbl, JaeT LEIbHOE MpPEJICTaBICHHE O AUCLUIUIMHE,
MOKa3bIBA€T B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepHaa;

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHWI, YpPOBEHb
KOTOPBIX OIPEAEIISICTCS LIEJIEBOW YCTAHOBKOM K KaXX10M KOHKPETHOHU TEME;

— TIOMy4Y€HUE OIMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEIOIaBATEIIEM;

— pa3BUTHE TNPO(ECCHOHATBHO-IENOBBIX  KAadecTB, JIIOOBM K  TpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILICHHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM paboTHI;




— TOJyYeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKH M TEXHHUKH H O
IPOTHO3€ UX Pa3BUTHs Ha ONKalIINe TO/IbI,

— HayuduThCsl METOJIUYECKH oOpadaThiBaTh MaTepuan (BBIACNATH TJaBHBIC MBICIU M
NOJIOKEHHs, TPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, IIOBTOPSATh WX B  Pa3IUYHBIX
(bopMyIIHpOBKax);

— TOJIy9€HHE TOYHOTO TOHUMaHHS BCEX HEOOXOAUMBIX TEPMHHOB M TIOHSATHI.

JIeKUMOHHBIIT MaTepHal MOXET CONPOBOXKIATHCS JEMOHCTpAlell CIaiJoB |
UCTIOJIb30BaHUEM PAa3aTOYHOTO MaTepuayiia IPH TPOBEACHUM KOPOTKHX TUCKYyCCHH 00
0COOCHHOCTSIX IPUMEHEHHS OT/ACIBHBIX TEMATHUK 10 JUCLIUILTHHE.

CTpyKTypa npeaocTaBIeHUs JISKIIMOHHOTO MaTeprania:

— U3JI0)KCHUE BBOJHOMU YacTH;

— U3JI0)KEHHE OCHOBHOM YaCTH JICKLUY;

— KpaTKHUe BBIBOABI 10 KaXJA0MY U3 BOIIPOCOB;

— 3aKJII0YCHHUE;

— PEKOMEHALMHY JIUTEPATYPHBIX HCTOYHHUKOB I10 U3/1araéMbIM BOIIPOCAM.

11.2. MeTtonuueckne yka3aHUs s OOydYaroIIMXCS IO yYacTHIO B CEMHHApax (eciu
npeoyCMOmMpPeHO Y4eOHbIM NAAHOM NO OAHHOU OUCYUNTUHE)

OCHOBHOU TIEJIBIO ISl 00YYAIOIIETOCs SIBJISICTCS CUCTeMaTH3aIUs W 00001IeHre 3HaHUH
Mo H3y4yaeMou Teme, pasaeny, (GOopMUpOBaHHWE YMEHHUS paboTaThb C JOMOJTHHUTEIHLHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COIOCTABIIATh M CPABHUBATh TOYKH 3pPEHUS, KOHCICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHs W T.I. B COOTBETCTBHHM ¢ BeayIei
TUJAKTUYECKOU IIEJIbI0 COJIEPKAHUEM CEMHHAPCKUX 3aHATHM SBISIOTCS Y3JI0BbIe, Hauboiee
TpyIOHBIC JUIS TOHUMAaHHS M YCBOCHHS TE€MbI, pa3leibl AUCHUILTUHBL Crneunduxkoid maHHOU
(GbopMBI 3aHATUHN SIBISIETCS COBMECTHAsi paboTa mpernojaBaTess U 00y4daroerocs: HaJl perieHueM
MOCTaBIIEHHOW MpoOJeMBbl, a TMOHMCK BEPHOTO OTBETa CTPOHUTCS HAa OCHOBE YepEIOBaHUS
VH]JIUBUYaTbHON U KOJUIEKTUBHOM AEATEIIBHOCTH.

[Ipy mMOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO MO TEME MPOCTYIIAHHOW JIEKIIUU
HEOOXOAMMO O3HAKOMHUTHCA C TIUIAHOM €ro TPOBEIEHUS, C JIUTEpaTypodl U Hay4YHBIMU
nyOIMKausIMy IO TEME CEMHHApA.

TpeGoBanwMsI K MPOBEJACHUIO CEMUHAPOB

Obs3amenvHo 0713 3anoIHeHUs npenooasamenem

Ecnu memoouyeckue ykazauus no y4acmuro 6 CeMUHAPAx UMermcs 8 U30aHHOM uoe, 6
sude 3exmpoHubix pecypcog oubauomeru I'VAII, cucmemor LMS, kageopst u m.o., Heobx00umo
damw Ha Hux ccovliky uau npueecmu URL adpec.

11.3. MeTtonuueckne yka3aHUS HJIs1 OOYYArOIIMXCS IO TMPOXOXKIACHHUIO MPAKTHYCCKUX
3aHSITHH (eciu npedyCMOmpeHo yueOHbIM NIAHOM N0 OAGHHOU OUCYUNIUHE)

[IpakTuueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpM oOpraHu3anuu y4eOHOTO
mporiecca, 3aKII0Yaronasicsl B BHIMOTHEHUN 00yJalOIIMMUCS MO/ PyKOBOJICTBOM IIPETIOAaBaATENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHHUS HAyYHO-TEOPETHUYECKHX OCHOB YueOHOM
JTUCITUTIIMHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OTIBITA TBOPUECKOH JESATEIHLHOCTH.

Lenpto mpakTUYECKOro 3aHATHS U 00y4aroIIerocs SBJIsSeTCs MPUBUTHE 00yYaromIUMCs
YMEHHUI U HaBBIKOB MTPAKTUYECKOU JIESITEIBHOCTH IO U3YYaeMOW TUCIUIIIIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYaOIIUMCS IPAKTUYECKUX 3aHATHIL:

— 3aKperuieHue, yriayOsieHue, paclldpeHHe M JAeTajau3alus 3HAHUW TNpU pelIeHUuU
KOHKPETHBIX 337124,

— pa3BUTHE I[IO3HABATEJBHBIX CIIOCOOHOCTEW, CaMOCTOSATEILHOCTH  MBIIICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMM METOJAaMH U METOJUKAMU H3Y4YeHHs] KOHKPETHOH YyueOHOMH
JTUCHUTITAHBI;



— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJTYYEHHBIX 3HAHWH ISt
BBITIOJTHEHHS 3aJ]aHUI;

— o0ecrniedeHre palMOHAILHOTO COYETaHUsl KOJJICKTUBHON W WHAMBHUIYAIBHOU (Gopm
o0y4eHusl.

TpeGoBaHus K MPOBEACHUIO NPAKTUYECKUX 3aHIATUN
TUNMAYIHBIME CTPYKTYPHBIMH JIEMEHTAMH 3aHSATHS SBIISIOTCS: BBOJHAS, OCHOBHAS U
3aKJIIOYUTENbHAS YaCTH.
Bsoonas uacms 0becrieunBaeT MOATOTOBKY CTYJICHTOB K BBIITOJTHEHHIO 3aJaHHid paboThL. B ee
COCTaB BXOJSAT:
* popMyIHPOBKA TEMBI, LIETH U 33124 3aHATHS, 000CHOBAHUE €T0 3HAYNMOCTH B
npogecCHOHaIbHOMN MOATOTOBKE CTYIEHTOB;
* PACCMOTpEHHUE CBs3€l JaHHOU TeMBI C APYTMMHU TEMaMU Kypca;
* M3JI0KEHUE TEOPETUYECKHX OCHOB PaldOTHI;
* XapaKTEpPHCTUKA COCTaBa U 0COOEHHOCTEH 3aJaHui pPabOThI M OOBICHEHHE MTOIX010B
(MeToz10B, CIOCOOOB, MPUEMOB) K MIX BBITIOJIHCHHIO;
* XapaKTepUCTUKa TpeOOBaHUI K pe3yabTaTy padoThl;
* BBOJHBIN MHCTPYKTaXX MO TEXHUKE 0€30MaCHOCTHU MPH 3KCIITyaTallMd TEXHUUECKUX CPE/CTB;
* IPOBEPKA TOTOBHOCTH CTYIEHTOB K BBIIIOJIHEHHIO 3a/laHUH paboThI;

* MpoOHOE BHITIOHEHUE 3aJaHH MTOJI PYKOBOACTBOM IMpEToAaBaTes;
* yKa3aHUs 110 CAMOKOHTPOJIIO PE3YJIbTAaTOB BHITIOJHEHUS 3aJaHUM CTyI€HTaMU.

OcHogHas yacmy TPEATNONaraeT cCaMOCTOATEIbHOE BBIMIOTHEHNE 3a/IJaHUl cTyAeHTaMU. MoXeT
COIPOBOXKIATHCS:

* JIOMOJTHUTENILHBIMH Pa3bsICHEHUSIMU TI0 X0y PaboThI;

* YCTpaHEHHEM TPYAHOCTEH MpH BBIMOJIHEHUN 3aJaHUI paOOTHI;

* TEKYILIUM KOHTPOJIEM U OLIEHKOMN pe3yIbTaToB paboThI;

* MOAJIEp’KaHUEM B pabO4YeM COCTOSIHUU TEXHUUYECKUX CPECTB;

* OTBETaMU Ha BOIIPOCHI CTYACHTOB.

3axnrouumenvras yacms CONEPIKUT:

* TO/IBEICHUE OOIINX UTOTOB (ITO3UTUBHBIX, HETATUBHBIX ) 3aHATHS;

* OLICHKY PE3yJbTaTOB PabOTHI OTJEIHHBIX CTY/ICHTOB;

* OTBETHI Ha BOIIPOCHI CTYACHTOB;

* BBIJIAYy PEKOMEHIAINH 110 YITYUIICHHIO ITOKa3aTeeii padoThl U yCTPAHSHHIO TIPOOETIOB B
CUCTEeME 3HaHWI U YMEHUU CTYJICHTOB;

* cOOp OTUETOB CTYJ/ICHTOB I10 BBITIOJIHEHHON pabOTe JJIsI MPOBEPKH MPETIOIaBaTelIeM;

* U3JI0KEHHUE CBEJICHUH O MOJIMOTOBKE K BHITIOJHEHUIO CIIEAYIOIIEH paboThl, B YaCTHOCTH, O
MOJIIeXKAIIEH N3yYeHHUIO yIeOHOM JIuTepaType.

11.4. MeTtonuueckne yKazaHusi I OOYYarOIIMXCS TO BBIMOJTHEHUIO J1A0OPaTOPHBIX
paboT (eciu npedycmompero y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xoxe BwImomHeHUs 1a0OpaTOPHBIX pabOT OO0YdYaIOIUHACS JODKEH YIUIyOUTh |
3aKpENUTh 3HAHMS, NMPAKTHUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METONUKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJU(UKALMOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX pabOT 0O0yyaromMMCs SIBISIETCS HEOTHEMIIEMOW YacThIO
U3YYECHUS JUCLUIUIMHBI, ONpenenseMol Yy4uyeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTeynBaIOIIUM PEIICHUE CIeAYIOINX OCHOBHBIX 33/1a4 00y4aromerocs:



— TMPHOOpPETCHHWE HABBIKOB WCCIICAOBAHHS MPOIECCOB, SBJICHUH H  OOBEKTOB,
M3y4aeMbIX B pAMKaX JaHHOW TUCIUILJIMHBL;

— 3aKpCIICHHUC, PA3BUTHUC U ACTAIM3AlUA TCOPCTUUCCKHUX 3HaHI/II71, MOJIYUCHHBIX Ha
JCKITHSIX;

— MOJIyueHHE HOBOW MH(OPMAITUH 10 U3yYaeMO JUCIUILINHE,

— T[pHOOpPETCHHWE  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ JabopaTOpHBIM
000py0BaHUEM U TIPUOOpaMHU.

3amanue U TpeOGoOBaHMS K MPOBEACHUIO JIA00OPATOPHBIX PAabOT
3aoanue k npogedenuio 1abopamopHoll pabomul ONPENETAETCS LEeNbI0 MPOBEACHUS 3TOM
paboThI, CONEPKUT UCXOAHBIC TAaHHBIE JUIS PEABAPUTEIFHOTO TEOPETUIECKOTO pacueTa, a
TaKXke MPOrpaMMy 3KCIIEPUMEHTAIBHBIX UCCIEIOBAHNI XapaKTEPUCTUK U TapaMeTpOB
IPOIIECCOB  OOBEKTOB.
[ToapoOHO ¢ METOAMKOM BBIMOIHEHHUS J1Ta0OPATOPHBIX pabOT MOKHO O3HAKOMHUTHCS B
cienyromux uHTepHET pecypcax: 1. AnukeeB b.B., Kynenko C.A., Xpamos B.H..Metoanyeckue
yKa3aHus K 1abopaTopHbIM paboTam 1o Kypey «OcHoBbI onTuku» Bosrorpaz. 2006. —
http://www.studmed.ru/docs/document29371/content; 2. JlabopaTopHBIil MPAKTHKYMITO OIITHKE.
VYuebHoe nocobue UTMO. 2012 http://www.studmed.ru/docs/document1721/content.
Tpebosanus k nposedeHuro 1ab6opamopHbix pabom ciredyroujue.
JlaGopaTopHble pabOThI BHIMOIHAIOTCSA MHIUBUAYAIBHO KaXK/AbIM cTyIeHTOM. [lepen
BBITTOJIHEHHEM JTA00PATOPHBIX pabOT CTYIEHT N3yYaeT HCIOIb3yEeMbIi METO] MOACITHPOBAHUS U
porpaMMy MCCIIEIOBAHUS, a TAKXKe TPeOOBaHUS 110 TEXHUKE O€30MacHOCTH B J1a00paTOPHH.
[lepen BrImoTHEHNEM JTAOOPATOPHON paOOTHI CTYACHT TAK)KE COCTABISET METOTUKY
UCCIIEI0BAaHMS ITPOLIECCOB U 00BEKTOB, 0HOPMIISIET TEOPETUUECKYIO YaCTh OTUETA C
HEOOXOIMMBIMHU pacuyeTaMH U TaOIHIIAMH [T 3aHECCHHS 3HAYCHUH, MTOTyYSHHBIX TIPU
BBITTOJIHEHUH PAOOTHI BETMYUH.

K mabopartopHoii paboTe HOIMyCKarTCs TOIBKO CTYACHTHI, MPOIIEAIINE HHINBUIYIEHOE
cobeceloBaHWE C TMpernojaBaTeleM M IIOKa3aBIIME YMEHHE MPaBUIbHO HCIOJIb30BAThH
amrmaparypy, SCHO ¥ Y€TKO MPEICTABISIONINE TOPSIOK BHITOTHEHHUS PAOOTHI.

CrpykTtypa u hopma oTuera o 1abopaTopHoil pabore
OtueT popMUpyETCsI B CICIYIOMIEM MOPSIKE:
1. TUTYABHBIN JHCT.
TurybHBIN JTUCT 0GOPMIIIETCS B COOTBETCTBUU C 0OPA3IIOM.
2. IIpoTokoi k 1abopaTopHO paboTe ¢ MOANMUCHIO TIPETIOIABATENIS UITU COTPYAHHUKA.
[TpoTokoi K 1abopaTopHOii padoTe SBJISETCS JTa0OPATOPHBIM JKYPHAIIOM, COJCPKAIUM
HEOOXOIUMBIC IS BBITIOTHEHUS JIA0OpaTOPHOU PabOTHI MCXOIHBIC TaHHBIC, 3a(UKCUPOBAHHBIC
B TIPOIIECCE BBITIOJIHEHUS JIAOOPATOPHOU paObOThI pe3yibTaThl. be3 moamucanHoro
IpernoaBaTeNIeM WM COTPYTHHUKOM MPOTOKOJIA OTYET K 3aIIUTE HE IPUHIMAETCSI.
3. Llenb paboThLI.
[ens paboOTHI MOKA3BIBACT, JIJISl YE€TO BHITIOIHACTCS padoTa, HAPUMED, IS TOTyICHUS WITH
3aKpEIUICHUS] KAKUX HaBBIKOB, M3YUYCHUS KAKUX SBJICHHUN, 3aKOHOB U T.II.
4. Kpatkoe conep:kaHue paOOThl.
Kpatkoe copeprkanue pabOThI BKIFOUAET TEOPETUUYCCKOE OMMUCAHUE TEMATUKH JJAO0OPATOPHOU
paboTel 1 00PaOOTKY MOTYUEHHBIX JTAHHBIX.
5. Pe3ynbTaThl MPeIBapUTEIILHOTO PacyeTa.
[IpenBapuTeNbHBIC pACYETHI MPOBOJISATCSA B COOTBETCTBUH C 33/IaHUEM U TIO3BOJISIOT
TEOPETUYECCKH OIICHUTH IMapaMeTPhl H XapaKTEePUCTHKH UCCIIEAYEMBIX MTPOIIECCOB i OOBEKTOB.
6. OOpaboTKa pe3ynbTaTOB.
O6paboTka pe3yabTaTOB BKIIOYAET OMUCAHNE X0/ BBITIOJIHEHUS pabOThI, IEPEUCHb
MOJTyYEHHBIX PE3YyJIbTaTOB, COMPOBOXKIAOIINUXCSI HEOOXOAUMBIMU KOMMEHTAPUSIMU, pACUeTaMU
U IIPOMEXKYTOYHBIMH BBIBOJIAMH, CXEMBI, YePTEKH, TPadUKH, TUArPaAMMBI U T. 1.




7. BBIBO/IBI 110 pe3ysibTaTaM BBITOTHEHUS PAOOTHI.

BeiBobI O paboTe J1enarTcss Ha OCHOBaHUM 00OOIIEHUS MOJIyYEHHBIX Pe3yJIbTaToB. B BbIBOgaX
TaKXKe 0TMEYaroTCs BCce HeAOoPaOOTKH, O KaKOH-THO0 NMPUUMHE UMEIOIINE MECTO, TPEIOKEHUS
Y PEKOMEHJIAIMHU 110 AaJbHEHIIEMY HCCIIEJOBAHUIO IIOCTABIEHHON B paboTe MpoOaeMsl U T. II.

8. [TpunoxeHnusl.

B npunoxxenust BbIHOCATCS OuOIMoOrpaduyeckuii CIHUCOK, COAEPXKALIUM CCBUIKM Ha KHUIH,
NEepUOIMYECKUE W3JaHMsI, MHTEPHET PECypChl, UCIOJIb30BAHHBIC NPH BBHINOJHEHUH PabOTHl U
obopmiieHnH oT4eTa. B OCHOBHOM TEKCTE€ OTUeTa CCHUIKA Ha MyHKTHI OMOIHOrpaduyecKoro
CIHUCKa MpHUBOJATCA B cieayromeMm Buae: [1, crp.2], rae 1 — Homep myHkTa, cTp. 2 —
JIOTIOJIHUTEIBHOE YTOUHEHNE MECTOIOJIOKEHUS B TEKCTE.

B npusnoxeHne BRIHOCATCS TaKKe CIpaBOYHAst U Ipoyasi HH(opMarus, He BKIIOUECHHAs B
OCHOBHBIE pa3/ieiibl OTYETA.

Oo6pa3zen opopmiieHUsI TUTYJIBHOTO JIUCTA

MUMHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOU ®EJEPALIVN
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTeNIbHOE yUPEXKICHUE
BBICIIIETO TIPOECCHOHATBHOTO 00Pa30BaHUS

«CAHKT-TIETEPBYPI'CKMI TOCYJAPCTBEHHBI YHUBEPCUTET
ABPOKOCMUYECKOI'O ITPUBOPOCTPOEHU S»
I/IHCTI/ITYT PAaOANOTEXHUKU, DJICKTPOHUKHA U CBA3U
Kadenpa No23
JlaGopaTopHasi pabora Ne_
1o Kypcy «OCHOBBI OIITUKW
HaszBanue J1adbopaTopHoii padoThI
BpInosaHu cTyA€HT TpyIIibl
[Iposepu:

Cankr-IletepOypr
2020

TpeboBanust k 0OPMIICHHIO OTYETA O JTAOOPATOPHOH padoTe
Otuert no nabopaTopHOI pabOTe BHIMOIHAETCS KaXKIbIM CTYA€HTOM Ha JIUcTax 0enoil Oymaru
¢dopmara A4 B meyaTHOM MM pyKOnMCcHOM BHJe. KommnbroTepHoe oopMiieHune siBisieTcs 0omee
HPEANOYTUTENIBHBIM, OJJHAKO J0IYCKAETCsl YACTUYHO MJIU MOJIHOCTBIO aKKypaTHO O(OpMIIATH
ot4et oT pyku. HeOpexHo odhopmiteHHBIE WM HEPAa30OPUYNBO HATMCAHHBIE OTYETHI
OTIIPABJISIIOTCS HA NIEPEACIIKY .
[Ipu oopmieHnn oTyeTa UCIOIB3YETCSI CKBO3HAS HyMepalys CTpaHHLl, CYUTAast TUTYJIbHBIN
JIUCT NepBoM cTpanuuel. HoMmep cTpaHuisl Ha TUTYJIBHOM JIMCTE He craBuTcsa. Homepa
CTpPaHULIbI CTABATCS MO LIEHTPY BBEPXY.
ITpu opopmieHnn otyera B me4aTHOM BUJIE XKeJIATEIBLHO COOMI0IATh Cielyromue TpeOoBaHuUs.
J1J1s1 3aTOJIOBKOB: MOy KUPHBIH mpu@T, 14 T, HIEHTPUPOBAHHBINA. J{J7151 OCHOBHOTO TEKCTA:
HEeXUPHBIA mpudT, 14 01, BRIpaBHUBaHUE 10 mupuHe. Bo Beex ciyuasx tun mpudta — Times
New Roman, orctym a63ama 1.25 cM, moryTopHbIN MexayCcTpouHbIi mHTepBai. [loms: neBoe — 3
CM, OCTaJIBHBIE — 2 CM.

11.5. Meroauueckue ykazaHus Ui OOYYAIONIUXCS IO TMPOXOXKICHHIO KYpPCOBOTO
MIPOSKTUPOBAHUS/BBIITOJIHCHUS KYPCOBOM pPaOOTHI (eciu npedycmompeno y4eOHvbIM HIAHOM HO
O0auHOU oucyuniume)

KypcoBoii mpoekT/ paboTa mpoBOIUTCS C LETbIO (POPMHUPOBAHUS y O0YUAIOIINXCS OTBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 POPECCUOHATBHOM IEATEITLHOCTH.



Kypcooii mpoexT/ paboTa mo3BoIsieT 00yyaromeMycs:

— CHCTEeMaTHU3UpOBaTh M 3aKPENHUTh IOJyYEHHBIE TEOPETUYECKHE 3HAHHUA H
NpaKTHYECKHE YMEHHS 10 MpPOQEeCCHOHATBHBIM Yy4YeOHBIM TUCHUIUIMHAM M MOAYJISIM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO MOJATOTOBKH, YCTAaHOBJICHHBIMH ITPOrpaMMOi ydeOHOU
IUCUUIUIMHBL,  TPOrpaMMOM  THOATOTOBKHM  CIIEHHANMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJTM(DUKAIIHH;

— TPUMCHUTH IOJyYCHHBIC 3HAHUS, YMCHUS M TNPAKTUYECKUI OMBIT MPH PEUICHUH
KOMIUIEKCHBIX 3a/1a4, B COOTBETCTBHU C OCHOBHBIMHU BUJaMU NPO(eCCHOHATBHON NEeSITENbHOCTH
10 HAITPABJICHUIO/ CIICIUATBHOCTH/ TIPOTPaMME;

—  yriayOuTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 3aJaHHOI TEMOI;

— chopMupoBaTh yMEHHS TPUMEHATH TEOPETHYECKHE 3HAHHWS TPU  PEIICHUH
HECTaHJapTHBIX 3a/1a4;

— TOpUOOpPECTH OMBIT AaHAIUTHYECKOH, pacu€THOW, KOHCTPYKTOPCKOH paboThl |
c(OpMHUPOBATH COOTBETCTBYIOIINE YMECHNS;

— chopmupoBaTh yMeHHs pabOTBl CO CHEIUATBHOW JIMTEPATypOH, CIIPABOYHOM,
HOPMAaTHBHOM M MPAaBOBOM TOKYMEHTALMEH U HHBIMU MH(POPMAITMOHHBIMUA HCTOYHUKAMM;

— chopmupoBaTh yMeHHUS (OPMYIHPOBATH JIOTMYECKH OOOCHOBAaHHBIC BBIBOJIBI,
NPEATI0KEHHUS 1 PEKOMEH/IAINY 110 PE3yJIbTaTaM BBIIOIHEHHS PaOOTHI;

—  Pa3BHUTH NPOPECCHOHANBHYIO TUCEMEHHYIO U YCTHYIO pedb 00y4aroerocs;

— Pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYIO HHUIMATHBY, CAMOCTOSTEIHHOCTS,
OpPTraHU30BaHHOCTH U OTBETCTBEHHOCTH 32 MPHHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pPETyJIspHOW pabOThl Halx pelIeHHueM
IIOCTABJICHHBIX 33/1a4.

CTpyKTypa NOsICHUTENbHOM 3aIMCKU KYPCOBOT'O MPOEKTa/ pabOThI
[TosicHnTeNnBHAs 3aNKMCKa IO KypCOBOM paOOTE BBIMOIHAETCS B CIEAYIOIIEM BHIE:
1. TUTyNbHBIN JUCT.
TurynbHBINA TUCT 0GOPMIIIETCS B COOTBETCTBHHU C 0OPA3IOM.
2. lenb KypcoBoi pabOTHI.
Lenbio KypcoBoil sBiIETCS 3aKpeIICHUE 3HAHUN 110 TUCIUIUINHE «OCHOBBI OIITUKWY,
MOJTyYEHHBIX B 6-M ceMeCTpe MOAroJI0BKH OakanaBpa mo HarnpasieHuto 12.03.02 u npuMeHeHus
ATUX 3HAHUH JJIs pa3pabOTKH ONTOAIEKTPOHHBIX CUCTEM.
3. ConepxaHue KypcoBoil paboThl;
- 33/1aHH€ Ha BBINIOJIHEHNE KyPCOBOIl pabOTHI;
- BBEJICHME, BKJIIOUAIOIIIEE 11e]Ib KypCOBOil paboThI;
- OITUYECKAsl CXeMa pa3pabaThIBAEMOro yCTPONCTBA U €€ PaMOONTHYECKHUI aHAJIOT;
- pacueTHas 4acTh;
- 3aKJIIOYEHHE, COJIepIKAIIlee BBIBOIBI O BHIIIOJTHEHHOI padoTe.
4. TlpunoxxeHus
B npunoxkenus: BeIHOCATCS OHONMHMOTpagUUECKUil CHHCOK, CONEp)KAIIWN CCBUIKM HA KHHTH,
NEepUOIUYECKUEe W3JaHMsI, UHTEPHET PECypChl, UCIOJIb30BAHHBIE NPH BBINOJHEHUH PabOTHl U
opopmiieHHH OT4eTa. B OCHOBHOM TEKCTE OTYETa CCBUIKM HAa IYHKTHI OMOIMOrpaduueckoro
CIIMCKa NpUBOAATCS B cienyromeM Buzae: [l, crp.2], rne 1 — HOomep myHKTa, CTp. 2 —
JIOTIOJTHUTEIbHOE YTOYHEHUE MECTOIOJIOKEHHSI B TEKCTE.
B nmpunoxenne BBIHOCATCS TaKkKe CIpaBOYHasl U Ipoyasi HH(opMarus, He BKIIOUEHHAs B
OCHOBHBIE pa3Jieiibl OTYETA

TpedoBanus k opopMiIeHHIO MOSICHUTEJIBHO 3alIUCKU KYPCOBOM padoThl / mMpoeKTa
Oo0pasen opopMiIeHHS TUTYJIBHOIO JIMCTA

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMU
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTeNIbHOE yUPEeXkKICHUE



BBICHICTO HpO(beCCI/IOHaJ'IBHOFO 06paSOBaHI/I5{

«CAHKT-TIETEPBYPI'CKMI TOCYJAPCTBEHHBI YHUBEPCUTET
ABPOKOCMUYECKOI'O ITPUBOPOCTPOEHU A»
HNHCTUTYT paiMOTEXHUKH, DNEKTPOHUKH U CBSI3U
Kadempa Ne23
Kypcosasi padora
1o Kypcy «OCHOBBI OITUKN
Ha3Banue KypcoBoii padoTbI
Bolinonau ctyaeHT (ka) rpyIisl
[Iposeput:

Canxrt-IletepOypr
2020

TpeboBanust K 0(OPMIICHUIO MOSICHUTENLHOM 3aIIMCKU KYPCOBOTO NMPOEKTa/ pabOThl
[osicHuTeNnpHAS 3aMMCKa MO KYPCOBOM paboTe BBHIMOIHACTCS Ha JIMCTax Oenoil Oymaru ¢opmara
A4 B mnewyatTHOM wuiau pykomucHoM Bujae. KommnbroTrepHoe odopmiieHue sBisieTcs Oolee
NPEIOYTUTENIEHBIM, OJTHAKO JOIYCKAeTCS YAaCTHYHO WIIM TIOJIHOCTBIO aKKypaTHO O(OpMIISTH
HOSICHUTENBHYIO 3alUCKy OT pyku. HeOpexxHo odopMiieHHbIe WM HEpa30OpUYMBO HAIMCAHHBIE
MOSICHUTEJIBHBIE 3aIIMCKH OTIIPABJISIOTCS HA NEPEIEIIKY.

[TIpu odopmieHUH MOSCHUTENBHON 3alUCKU MCIIOJIb3YEeTCS CKBO3HAs HyMepauus ¢Gopmyd U
CTPaHML], CYATAsI TUTYJIBHBIM JIUCT MEPBOM cTpaHuleld. Homep cTpaHMIBI Ha TUTYJIBHOM JIUCTE
He craBuTca. Homepa cTpaHuIbl CTaBATCS IO LEHTPY BBEPXY.

ITpu oopmieHnn oT4eTa B MEYaTHOM BHUJIE JKENATEILHO COOIIONATh CIEAyIoIue TpeOOBaHMUS.
Jlnis 3arojoBKOB: MOJY>KUPHBIM mpudt, 14 0T, HeHTpUpoBaHHBINA. /[ OCHOBHOIO TEKCTa:
HEeXUpHBIA mpudT, 14 1T, BelpaBHUBaHuE MO mKpuHe. Bo Bcex ciywasx tun mpudra — Times
New Roman, otctym a63ama 1.25 cM, HOTyTOpHBII MeXaycTpouHblii nHTepBai. [lons: neBoe — 3
CM, OCTaJIbHBIE — 2 CM.

11.6. MeTonuueckue yka3zaHus JUIsi OOyYarOMIMXCs 1O MPOXOKICHUIO CaMOCTOSATEIBHOMN
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOW PabOThI, 00yYarOUIUCs BBITIOIHAET paboTy IO
3a/IaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE MpEnojaBaTeisi, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTHs.

Jnst oOygaronuxcsi 1Mo 3a04HOM (Gopme 0OydeHHs, CaMOCTOSITEeIbHAas paboTa MOXKET
BKJIIOYATh B Ce0sl KOHTPOJIBHYIO PaboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHON PaboOTHI, y 00ydaromerocs (popMUpYyeTCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMpUOOpeTaeMbIX 3HaHUI, oOecreuyrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHS, TMOMOTAaeT TOJYYUTh HABBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtonuyeckuMu ~ MaTepuajamMH,  HAMpaBISIONIMMH  CaMOCTOSTENbHYIO  paboTy
00yJaIONUXCASBIISIOTCS:

—  y4eOHO-METOJMYECKH MaTepual no JUCIUILINHE;

— METOOUYECKHE YKa3aHHs MO BHIMOJIHEHHIO KOHTPOJIBHBIX PadoT (Ui 00ydarommxcs
1o 3a049HOU (hopme OOyUEHHS).



11.7. Meronudyeckue yKazaHUS [ OOy4YaloOmUMXCS IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMATpUBAECT KOHTPOJb KauecTBa 3HAHUMN
00ydJaronuxcs, OCyIIECTBISIEMOTO B TEYCHHE CEMECTpa C IEIbI0 OICHUBAHUS XO0J1a OCBOCHUS
IUCIHATUINHEL

Obsi3amenvHo 0151 3aN0IHEHUs. npenooasamesiem. YKazoleaomces mpedo8anus u Memoobvl
nposedeHuss meKyuje2o KOHMpOIs YCHNeeaeMoCmu, d Mmakice KAk pe3ylbmamsl MmeKyue2o
KOHmMpOAs. ~ ycnesaemocmu — OyOym  yuumoléamvCs Npu  NPOBEOCHUU  NPOMEIHCYMOUHOU
ammecmayuu.

11.8. Meronudeckue yka3aHus Ui 00yYarOIIUXCs MO MPOXOXKICHUIO MPOMEXKYTOUHON
aTTeCTaLUY.

[MpomexyTounass  arrectanmus  OOYyYArOIIMXCS  MPEAyCMaTpPHBAeT  OICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIIBHBIX PE3yJIbTaTOB O0y4eHHs Mo AucIHuIumHe. OHa BKIIOYACT B
ceOs:

— D9JK3aMeH — (opma OILICHKH 3HaHWH, MONYyYEHHBIX OOyYaroIIMMCS B IPOLECCE
W3Y4YeHHUs BCEH AUCITUIUIMHBI WU €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHON pabOThI, CIIOCOOHOCTH
OPUMEHATh WX JUIS PEIICHHs MPAKTUYECKUX 3a7ad. DK3aMeH, KaK MPaBHIO, MPOBOIUTCS B
Meproj; HK3aMEHAIlMOHHOM CECCHMM M 3aBEpPHIAETCA AaTTECTAllMOHHOW OLEHKON «OTIUYHO,
«XOPOIIIOY, «YIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OIECHKH 3HAHUH, TOTYUYEHHBIX O0yYaAIOMIUMCS B XOJI€ M3YUYCHUS
y4eOHOW MTHUCUUTIIMHBI B 1IEJIOM WJIU MTPOMEXKYTOUHAs! (TI0 OKOHYAHUU CEMECTpa) OlleHKa 3HAHHMA
00y4JarImUMCs 10 OTIEIBHBIM pa3/eliaM JUCIUIUIMHBI C aTTECTAIIMOHHOW OIEHKON «3a4TEeHO»
WJIH «HE 3a4TCHOY.

— muddepeHIpoBaHHBI  3a4eT — 23TO (opMa OIEHKH 3HAHWW, TOJYyYCHHBIX
00yYJarOIUMCS IPH W3YYCHUH JUCIHUILTAHBI, TIPU BBITIOJHCHUH KYPCOBBIX MMPOEKTOB, KyPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENbCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTJIIMYHOY, «XOPOIIIOY, KyAOBICTBOPUTEIEHOY, «HEYAOBICTBOPUTEIIHHOY.

Obsi3amenvHo 0151 3aN0IHEHUs. Npenooasamesiem. YKazvleaomces mpebo8anus u Memoobvl
NPo8eOdeHUs NPOMENHCYMOYHOU ammeCcmayui.



Jluct BHECEHUS! U3MEHEHUH B pabouyto MporpaMmy JUCHUTUINHBI

JlaTta BHECeHUs
H3MEHEHHUH U
TOIIOJTHEHUH.

Iloxmuces BHEcCIIETO
W3MEHEHHUS

CogepsxaHue U3BMEHEHUI U JOTIOTHEHUM

Jara u Ne

MPOTOKOJIA
3aceIaHus
kadempbl

Iloanuce
3aB.
kadempoit




