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AHxHoTtanus

Huctumnuaa «OCHOBBI ONTHUKH» BXOJUT B 00pa30BaTENbHYIO MPOrPaMMy BBICIIETO
oOpazoBaHHs — TporpamMMmy OakajgaBpuaTa IO HANPABJICHHWIO TOJATOTOBKH/ CHEIHAIBHOCTH
12.03.05 «JIazepHas TexHMKa U Ja3epHbIE TEXHOJIOTHI» HANPaBICHHOCTH «Jla3epHas TexHMKa U
Ja3epHbIe TEXHOIOTUWY. Jucnumnna peanmsyercs kadenpoit «Ne23».

JlucuuiuiiHa HaneneHa Ha ()OpPMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIETECHIIUIA:

[IK-5 «Cnocoben k pacuéTy, MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO TUIIOBBIX CHCTEM,
npuOOpOB, y3JI0B U JETalel JTa3epHOW TEXHMKH, JIA3E€PHBIX ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
CUCTEM»

CopepxaHue AMCLUIUIMHBI OXBAaThIBAE€T KPYT BOIIPOCOB, CBS3aHHBIX C SBJICHUSMU U
poreccamMu, MPOUCXOIAIIMMH B ONTHUYECKOM JHANa30He JIEKTPOMArHUTHOTO MOJIS.

[IpernonaBanne IUCHMIUIMHBI TPEAYCMATPUBAET ClEAyIoUIHe (OpMbI OpraHU3alUuu
y4eOHOro mpolecca: JIEKIUH, JlabopaTopHble pabOThl, CEMHUHAphl, CaMOCTOSTENbHAs paboTa
CTYJIEHTOB, KOHCYJIbTAIUH.

[IporpamMMoii AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYIIHiA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalMs B (hOpMe IK3aMEHa.

OO6mas TpyJO0E€MKOCTh OCBOEHHUSI AUCLMIUIUHBI COCTaBIIsAeT 4 3a4eTHhIX eAuHuLbl, 144
qaca.

S3bIK 00yUeHus 0 JUCIUILTUHE «PYCCKHID)



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCIUTLIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

Henpro mpenogaBaHus AUCHUILTAHBI "OCHOBBI ONTHKHU" SIBJISIETCS TIOJrOTOBKA OakanaBpa
no HampabieHuto 12.03.05, B paMkKax KOTOPOHl OCYILECTBISETCS MOJy4YEHUE CTYIAECHTaMH
HEOOXOJUMBIX 3HAHUW B OOJACTH AJIEKTPOMATHUTHBIX SIBICHUH ONTHYECKOTO IHAara3oHa, U
HaBBIKOB pacyeTa ONTHYECKUX I0JCH B YCTPOWCTBAX ONTHYECKOW 00pabOTKHM MHGOpMAIMH, a
TaK)Ke MPOJEMOHCTPUPOBATH TOJIYYCHHBIC CTYACHTAMU 3HAHUS W HABBIKU TNPU pa3paboTke
KOHKPETHBIX ONTOAJICKTPOHHBIX YCTPOUCTB.

1.2. JlucuumiwHa BXOAWT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIIICHUH, 00pa30BaTeIbHON MPOrpaMMBbI BBICIIIETO 0Opa3oBaHus (1aiee —

OI1 BO).

1.3. TlepeyeHb IaHUPYEMBIX PE3YJIHTATOB O0YUCHHS MO AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTratamu ocBoeHus OIT BO.

B pesynprare m3yueHHs AMCHMIUIMHBI OOYYaIOMIMICS JOJDKEH 00JanaTh CIeTyONIMA
KOMIIETEHIIMSIMU WM UX YacTsAMU. KoMIeTeHIIMN U UHAMKATOPHI UX JOCTHXKEHHS NPUBEICHbI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Konu
Kareropus (rpymma) Kon n HanMeHOBaHWE HHIUKATOPA JOCTHIKCHHS
HAaUMEHOBAHHE
KOMIIETEHITHH KOMIIETCHIINH
KOMIETCHIINH
[1K-5.3.1 3HaTh OCHOBHBIE TUIIBI U
XapaKTePUCTHKHU ONTUYECKUX CUCTEM JIa3€PHBIX
OIITUKO-3JIEKTPOHHBIX MTPHOOPOB,
000pyI0BaHUS U TEXHOJIOTUI; AIIEMEHTHYIO
0a3y, HCIIONB3yEeMYIO B M3/ICIHAX JIA3E€PHOM
TEXHHUKH; ONITUYECKHE MaTepHalIbl U
TEXHOJIOTHH; METO/IBI pa0OTHI C HAYYHO-
TEXHUYECKOH JInTepaTypoit U HHGOpMAITUECH;
[IK-5 Cnocoben k npaBuiia 0pOpPMIICHHS YePTEKEN U
pacuéry, KOHCTPYKTOPCKOU JOKYMEHTAIUH;
NPOEKTUPOBAHUIO U | KOMITBIOTEPHBIC TEXHOJIOTHH MOJICTUPOBAHUS U
KOHCTPYHUPOBAHUIO KOHCTPYUPOBAHUS JIa3€PHBIX OMTUKO-
TUTIOBBIX CHCTEM, ANEKTPOHHBIX MPUOOPOB
[Ipodeccronansubie N
npuOOpPOB, Y3JIOB U ITIK-5.Y.1 ymeTb BeIOUpaTh MeTOI(BI) pacuyéTa
KOMIICTCHITHH

JleTaliel J1a3epHOM
TEXHHUKH, Ta3ePHBIX
OITHKO-
ANEKTPOHHBIX
npuOOpOB U CUCTEM

pu pa3paboTKe JTa3epHBIX MPUOOPOB U CUCTEM;
pacCUMTHIBATh MapaMeTpPbl U XapaKTEPUCTUKHU
ONITUYECKUX Y3JIOB JIA3ePHBIX MPUOOPOB U
CUCTEM; pa3padbaThIBaTh KOHCTPYKTOPCKYIO
JIOKYMEHTAIMI0; KOHCTPYHUPOBATH TUIIOBBIE
JIETATM M Y3JIbI JIA3EPHOU TEXHUKH, IOJJOMPAThH
10 3a/IaHHBIM MTapaMeTPaM U XapaKTePUCTHUKAM
AJIEMEHTHYIO 0a3y JIa3epHBIX TPHUOOPOB U
CHCTEM; aHaJIM3UPOBATh, IIPEJACTABIISTH U
0OPMIIATH PE3yIbTaThI TPOCKTHO-
KOHCTPYKTOPCKOM JAEATEIIbHOCTH IPU
pa3paboTKe Ta3epHBIX TPUOOPOB, CUCTEM H
TEXHOJIOTHH

2. Mecro muctmruiuHbI B cTpykType OI1
JucuumnnmHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IPU U3YUYEHHUHU CIENYIONINX AUCIUIIINH:
— «maTeMaTuka-1 (aHanuTHUecKas TeOMETpHs U JIMHEHHas anredpa)y,



— «maTeMaTuKa-1 (MaTeMaTU4YeCKUN aHaJIu3)y,
— «busnKay,

— «XHMUD»,

—  «IKOJIOTHSI»,

— «uHpOpPMATHKAY,

— «WHXEHEpPHas U KOMIBbIOTEpHAs rpadukay,
— «0e30macHOCTh KU3HEACITCITLHOCTI.

3HaHus, TOJYYCHHBIE NPU M3YYCHHH MaTepuasia JAaHHOW JUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIIFHOE 3HAYCHHUE, TAK U MOTYT UCIIOIB30BATHCS NPU U3YUYEHUH APYTHX JUCIUILIIHH!

— «KOTEpEeHTHas ONTHKAa»,

— «J1a3epHbIe U3MEPEHU,

— «HEJIMHEMHasl ONTUKA,

— «BBEJICHUE B PAJHOOITHKY,

— «JIa3epHbIE CUCTEMBI CIIEHUAIBHOTO HA3HAUCHUS,

— «OTNTHUYECKHE YCTpOHCTBa 00padOTKHU HHPOPMALIUNY.

3. OOBeM U TPYIOEMKOCTh JUCITUTLIAHBI
JlanHbIe 00 00mEM OO0beMe JAMCHIUILIMHBI, TPYIOSMKOCTH OTACIbHBIX BHIIOB Y4eOHOU
paboThI 1O TUCIMILIHHE (M paclpeieiCHue 3TOH TPYA0EMKOCTH 10 CeMeCTpaM) IPeCTaBIICHbI B
tabnure 2.

Tabnuna 2 — O0beM U TPYJOSMKOCTh AUCIHUILITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmsp OuCyUnJIUHLL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacos npaxmuueckoii 0020mMosKu 34 34
AyoumopHnuvie 3anamus, BCETo 4ac. 51 51
B TOM YHUCJIE:
nexiu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3ansatus (113),
17 17
(gac)
nabopaTtopusie padoTsl (JIP), (yac) 17 17
KypcoBo#i mpoekTt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) o7 S7
Buo npomesxxcymounoii ammecmayuu: 3auer,
mudd. 3ager, sk3zamen (3auer, [dudd. 3ay, OK3. OK3.
DK3.%%)

*k
IIpumeyaHue: kaHaMmaTCKHil SK3aMeH

4. ConeprxaHue JUCITUTITUHBI
4.1. Pacnpepnenenue TpyA0€MKOCTH TUCHUILIAHEI IO pa3fieiaM U BUIaM 3aHITHIM.
Pa3nensbl, TeMbl AUCUUILIHHBI U UX TPYIAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6muia 3 — Pa3nensl, TEMbI TUCHUIUIAHBI, HX TPYJIOEMKOCTh
Jlexuun 113 JIP KII CPC
(gac) (C3) (gac) (dac) (dac)

Cemectp 5

Pa3gensl, TeMBI TUCIMIIITHHEI




Paznen 1. 4 4 6
Tema 1.1. 1 1 5
Tema 1.2. 1 1 5
Tema 1.3. 1 1 6
Tema 1.4. 1 1 6
Pazgen 2. 4 4 6
Tema 2.1. 1 1 5
Tema 2.2. 1 1 5
Tema 2.3. 1 1 6
Tema 2.4. 1 1 6
Paznen 3. 4 4 5
Tema 3.1. 1 1 4
Tewma 3.2. 1 1 4
Tema 3.3. 1 1 5
HUroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 S7

IIpaxTrueckas

IMOATOTOBKA  3aKJIIO4YacTCA B HCIIOCPCACTBCHHOM  BBIIIOJIHCHUU

00y4aroIUMUCS ONPEIETICHHBIX TPYA0BbIX (PYHKIIMA, CBSI3aHHBIX ¢ OyayIiel npopeccuoHanbHON

ACATCIIbHOCTBIO.

4.2. CopaepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSTHI.
CopeprxaHue pa3/eiioB U TeM JICKIIMOHHBIX 3aHATHH IPUBEICHO B Ta0HIIe 4.

Ta6ymia 4 — ConepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

Ha3zBanue u conepxanue pa3fesnoB U TEM JEKIIMOHHBIX
3aHATUHA

1

YpaBHeHMsI CBETOBBIX IOJIeH

Tema 1.1 DirleMeHTBI BEKTOPHOTO aHAIM3a BekTopHBIE hyHKIINH
[ToBepxHOCTHBIE, KOHTYpPHBIE U 00BEMHBIE UHTETPAIIBI.
Juddepennuanpabie  omnepaTopsl (TPAAWEHT, JIUBEPTEHIIHS,
potop). Teopems! I'aycca u Crokca

Tema 1.2. VpaBHenuss MakcBemia B Bakyyme BomaHOBBIE
ypaBHEHHUsI, ypaBHEHUs [ enpMrosbia

Tewma 1.3. Teopema [loliHTHHTa. DHEPTHs CBETOBOU BOJIHBI.
Tema 1.4 [lonsipuzanus CBETOBBIX BOJH

JAndpakuus, rucnepcus 1 MHTepdepeHUNsi CBETOBBIX BOJH
Tema 2.1. JIudpakuus cBetoBeIx BoiH. [Ipunuun I'roiirenca -
@penens. Tema 2.2 HWurerpambHas Teopema Kupxroga
Hudpakuus Openens u Opaynrodepa.

Tema 2.3. Jlucniepcust cBeToBbIX BosH as3oBasi U rpynmnosas
CKOPOCTH

Tewma 2.4. Untepdepenuonnsble siBieHus. KorepeHTHOCTh

Paccesinue cBeTOBBIX BOJIH

Tewma 3 1. fIBnenue paccesHus ceera Paccesnue Panes u Mu
Tema 3.2. KomOuHAIIMOHHOE paccesiHue.

Tema 3.3 Paccessuue Manaenbintama - bpumitosna.

Tema 3.4. AKycTOONTHYECKOE B3aUMOJICHCTBUE.




DJIeMeHThbl KBAHTOBOM ONITHKH
Tema 4.1. 'panu1isl IpUMEHUMOCTH BOJIHOBOM TEOPHH CBETA.

Tema 4 2. KsaurtoBeie rtumoressl [lmanka u DWHIITEHHA

DHeprusi CBETOBOM BOJIHBI PU KBAHTOBOM OMTUCAHUH

Tema4.3. KBaHTOBOE ONMKMCaHUE ONTUYECKOTO U3yYEHUS U €0

KIIaCCHYCCKOC HpI/I6J'II/I)KeHI/Ie

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakKTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTudyeckue 3aHsATHs U UX TPYIOEMKOCTb

W3 Hux No
Dopmsbl .
No | TeMbl IpaKTHYECKUX DA TIIECKIX TpymoeMKOCTh, | MPaKTHYECKOH | pa3ierna
n/a 3aHATHI p <~ (dac) MOJATOTOBKH, | TUCITHII
3aHATUI
(gac) JIUHBI
Cemectp 5
1 MarteMaTH4eCKUit
arrmapar
pat Cemunap 2 1
KJIACCHYECKOM
OITHKHU
2 | YpaBHEHHS CBETOBBIX
p . Cemunap 2 1
IOJICH
3 | Teopema IloitHTHHTA Cemunap 2 1
4 ndpaxus
Jndpaxu Cemunap 3 2
CBETOBBIX BOJIH
5 HCTIEPCHS CBETOBBIX
A p CemMuHap 2 2
BOJIH
6 | MatepdepeHIMOHHbBIC
pdepenn CemMuHap 2 2
SIBJICHUS
7 AKyCTOOTITHYECKOE
Y . CemMuHap 2 3
B3aMMOJICHCTBHE.
8 | DiaeMeHThI KBaHTOBOM
CemMuHap 2 4
ONTHKU
Bcero 17
4.4. JlabopaTtopHble 3aHATHS
Tembl Tab0opaTOPHBIX 3aHATHH U X TPYJTOEMKOCTh PUBEACHBI B TA0HIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne Tpyn0eMKOCTh, | MpaKTUYSCKON | pazjaena
HaunmenoBanue nabopatopHbIXx padboT pyA - | TP pasit
/o (qac) MOJTOTOBKH, | JHCIUII
(gac) JIHBI
Cemectp 5
1 HccnenoBanue noisipuzanuu jJa3epHOTo 4 1
W3ITYYCHUS
2 WuTepdepenius cBETOBBIX BOJIH 4 2
3 | JIudpakuus Ha NPSIMOYTOJIHLHOM OTBEPCTHUH 4 2
4 Komnoksuywm no JIP Iudpakuusl... 1 2
5 AKYCTOONTHYECKOE B3aUMOJICUCTBUE 4 3




Beero | 17

4.5. KypcoBoe npoeKkTHpoBaHHE/ BBITIOTHEHUE KYPCOBOW pabOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camocTosTeNnbHON pabOThI U €€ TPYA0EMKOCTh PUBEIEHBI B Ta0uLe 7.

Tabnuua 7 — Buasl caMoCTOSATENIbHOW PabOTHI U €€ TPYAI0EeMKOCTh

. Bcero, | Cemectp 5,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydenue TeopeTHIeCcKOro Marepuasia 33 33
nuctuminael (TO)
KypcoBoe npoextuposanue (KII, KP) - -
PacuetHo-rpaduueckue 3ananus (PI'3) - -
Brimonnenue pedepara (P) - -
[TonroToBka K TEKyIemMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Jomamnee 3ananue ([13) 16 16
KonTponbabie padothl 3a0uHnKOB (KP3) - -
[ToaroroBka K MpOMeEXKyTOYHOMN 4 4
artecranuu (ITA)
Bcero: 57 57

5. Ilepedenp y4yeOHO-METOAMYECKOTO OOECTIEUCHHS
JUUISL CAMOCTOSTEIIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIUTUTHHE (MOIYJTIO)
Y4eOHO-MeToAnYeCKHe MaTepUaIbl Il CAMOCTOSTEIbHOM PabOoThl 00YYarOIUXCsl YKa3aHBbl B I1.11.

7-11.

6. IlepedeHp MEYATHBIX M AIEKTPOHHBIX YICOHBIX W3TaHUN
[lepeyeHnb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeIeH B Tadnule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

KomuaecTtBo 3K3eMIuisipoB B
MTudp/
bubnnorpaduueckas ccplika oubmorexe
URL anpec
(KpoMe DIIeKTPOHHBIX SK3eMILISIPOB)

[535K 7] Kamureeckuit H. H. Bonnosas ontuka. M3 | @O (2), I'C (14), T'CU3 (1)

3-e M.: JIansb, 2011. -485.

-485 c.
[0 62 OnTHyeckre yCTpoiCcTBa B paAHOTEXHUKE: ®0 (2), I'C (52)
621.391] YueOHoe mocobue yist By30B. M3m.2-¢,

npepad. u gom./ [lox pen. B. H. Yirakosa,

M.: Pagnorexnuka, 2009. — 256 c.

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»




[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIMOHHO-
TEICKOMMYHUKAIMOHHONH cetn  «VHTepHET», HEOOXOAMMBIX Ui OCBOCHUS JTUCHIUIUIMHBI
npuBezeH B Tabimue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O00pa30BATEIBHBIX PECYpcoB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepueT»
URL aapec HaumenoBanue

8. Ilepeuens HH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpoIiecca M0 UCLUILINHE.
[lepeuens ncmosb3yeMoro NporpaMMHOTO o0ectieueHus npeacTasieH B Tabnuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0OecTeueHUs
Ne /it HaumenoBanue

He npenycmotpeno

8.2. [lepeuenp HMH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCITONIb3YEMBIX pu
OCYILECTBIIEHUH 00pa30BaTEIbHOrO MPOLEecca MO JUCHUIUINHE

[lepeuenp ncnoab3yemMbix HHYOPMALIMOHHO-CITPABOYHBIX CUCTEM MPECTABIIECH B TAOIHIIE
11.

Tabauna 11— Ilepeuens HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HanmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUUYECKas 6a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3pl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa3oBaTEeNFHOTO MpoIiecca 1Mo AUCHUIUIMHE, IPEACTaBlIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4acTu Howmep aynuropun
n/n MaTepHUaTbHO-TEXHUUECKOH 0a3bl (Tipy HEOOXOMMOCTH )
JlexuroHHast ay tuTopus 51-06-03
MynbTUMeHITHAS JICKITMOHHAS ay TUTOPHS 51-06-03

3 | Crenmanu3upoBanHas jabopatopus «AOY» C-32

10. OmnenouHble CpeaCTBa AJIs TPOBEACHHS POMEKYTOUHOM aTTeCTaIl|
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI TPOBEACHUS TPOMEKYTOYHOM aTTECTAIHH
00yyJaronuxcs mo JUCHUTIINHE TTpUBe/eH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIlluu

By npomeXyTO4HOM arTecTauuu [lepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUIIETHI;
3amauu;
TecTsl.




10.2. B kauecTBe KpUTEPUEB OLECHKA YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH O0ydalonMMuCs MpUMEHseTcs S-0ajuibHas IIKana OUEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIIN, KOoTopas MpuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXXET UCIOIB30BAThCS
100-6amtpHas mkana MOy IbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, MPABHJIA HCTIOIb30BaHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOLLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Ta6ymma 14 —Kpurepuu orieHku ypoBHs chOPMHUPOBAHHOCTH KOMITETSHIIUHA
OueHka KOMIIETEHIIMH

S-0awtbHast mIKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMIIETEHIIHI

— oOyyJaronuiicss TJIIyOOKO M BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
Marepua;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €I0 HU3JIaraeT;
— ONUPAsIChb HA 3HAHUS OCHOBHOW W JIONOJHUTENIBHOW JIMTEPATypBhl,
TECHO TPUBS3LIBAET YCBOCHHBIC HAy4YHbIC IIOJOKECHHUS  C
MPAKTUYECKOM JIEATETbHOCTHIO HAMPABIICHNUS,

— yMeJi0 000CHOBBIBAET M APTYMEHTUPYET BBIIBUTACMBIE UM HJICH;

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— cBOOOJHO BJIAJEET CHCTEMON CIICIIMAIM3UPOBAHHBIX MOHITHH.

— o0yyJaronuicst TBEpA0 YCBOMIJI MPOTPAMMHBIA MaTepHall, TPaMOTHO
U, TIO CYyIIECTBY, HW3JIara€T €ro, ONupasich Ha 3HAHUS OCHOBHOM
JUTEPaTYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHMS C TPAKTUYECKON ACATEITHHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JleJIaeT BBIBOALI M 0000IIEHNS;

— BIIQJICET CUCTEMOM CIICIIHAIN3UPOBAHHBIX OHSITHH.

— 00y4Yaronuiics yCBOMII TOJIBKO OCHOBHOM MPOTpaMMHBIN MaTepHa,
M0 CYILIECTBY, MU3JIaraeT €ro, ONUpasiCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HEeCYIIECTBEHHBIE OMMMOKHA U HETOYHOCTH;

— UCTIBITHIBACT 3aTPyAHEHUS B MPAKTUYECKOM NMPUMEHEHHH 3HAHUI
HaIpaBJICHUS;

— cn1abo apryMEHTHPYET Hay4dHbIC ITOJI0KEHNS,

— 3aTpyAHseTCs B OPMYIUPOBAHUU BBIBOJOB U 00001IEHUH;

— YaCTUYHO BJIJCET CUCTEMOH CIEIUAIM3UPOBAHHBIX MOHITHH.

— o0yyarouiicss He YCBOWJI 3HAYMTEIHHOW YacTH MPOTPAMMHOIO
MaTepHana;

— ZIOTyCKAaeT CYIIeCTBEHHBbICE OMMUOKM ¥  HETOYHOCTH TP
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIIPABJICHUU;

— UCHIBITBIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUN 3HAHUM;

— HE MOXKET apryMEHTHPOBATh HAyYHBIC MTOJIOKEHUS,;

— He GOPMYTUPYET BBIBOJOB M 0000IIEHUH.

«OTIIMYHO»
«Ba4YTCHO»

«XOPOILIIO»
«3a4TCHO»

«yJIOBJIETBOPUTEITHHO
«3a4TEHOY

«HEYIOBJIETBOPUTEIIHHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJLHBIC 3aJaHUS WIIM UHBIE MaTEPUAJIbL.
Bompocsr (3amaun) aiis sk3aMeHa nmpeacTaBieHbl B Tadmuie 15.

Ta6mmia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
No /it [Tepedyens BompocoB (3a1a9) 15 IK3aMeHa A
MHAMKATOpa

MareMaTrueckuil anmnapar KJIacCH4eCKOU 31IE€KTPOAUHAMUKHU. ITK-5.3.1

1 HuddepennrpoBanne BEKTOPHBIX QyHKIMN. Paznoxenune
BEKTOPHBIX (DYHKIIHIA B s

2 MaremaTruecKkuii anmnapar KJIacCU4eCKON IEKTPOJUHAMUKH. IIK-5.V.1
WHTerpupoBaHue BEKTOPHBIX (QYHKINH




MareMaTnueckuil anmnapar KJIacCH4eCKOU 31IE€KTPOUHAMUKHU.

I1K-5.3.1

3
I'paguent

4 MareMaTtnueckuil anmnapar KJIaCCHYECKOU 3JIEKTPOIUHAMUKHY. IIK-5.¥.1
JuBeprenuus

5 MareMaTtnueckuil annapar KJIacCHYECKOU 3IEKTPOIUHAMUKHY. I1K-5.3.1
Porop

6 MareMaTtnueckuil annapar KJIacCHYECKOU 3IEKTPOIUHAMUKHY. IIK-5.¥.1
IToBEpXHOCTHBIN UHTETPA

7 MaremaTryecKkuii anmnapar KJIacCU4eCKON IEKTPOAUHAMUKA [1K-5.3.1
KoHtypHbIii uHTErpan

8 MaremaTruuecKkuii anmnapar KJacCU4eCKON IEKTPOIUHAMUKH. [IK-5.V.1
OOBeMHBII HHTETpa

9 MaremaTryecKkuii anmnapar KJacCU4eCKON IEKTPOIUHAMUKH. I1K-5.3.1
Teopema Ctokca

10 MaremaTryecKkuii anmnapar KJacCU4eCKON IEKTPOJUHAMUKH. IIK-5.V.1
Teopema ['aycca

11 VYpaBHenus Makcseiia I1K-5.3.1

12 VYpaBHeHnust MakcBesia B KOMIUIEKCHON hopme IK-5.V¥.1

13 BonHoBoe ypaBHEHME I1K-5.3.1

14 VYpasuenue I'enpmrosnbiia [IK-5.V.1

15 Teopema IloiiHTHHra I1K-5.3.1

16 [Tonstpu3arust CBETOBBIX BOJIH [IK-5.V.1

17 Hudpaxmus. OnpeneneHue v NpuMepsI. IK-5.3.1

18 [Tpunuun I'toiirenca-dpenens ITIK-5.V.1

19 Crporas nmoctaHoBKa 3a7a4 TCOPUH TUPPAKITUN ITK-5.3.1

20 [ToctaHoBKa 3ajaun TeOpUH TU(PPAKIUU B ONITHUECKOM ITIK-5.V.1
Jana3oHe.

21 Bropas teopema I'puHa u ee cMmbIca. I1K-5.3.1

22 CMBICII IPUMEHEHHUS BTOPOI TeopeMsbl [ prHa Ipu perieHnn ITIK-5.V.1
TU(PPaKINOHHBIX 33124

23 WnterpanbHas Teopema Kupxroda-I'ensmronsua. ITK-5.3.1

24 Oynknusa ['puna. Oynkums ['puHa CBOOOIHOTO IPOCTPAHCTBA. IK-5.V¥.1




25 Bri6op ¢ynkuuu I'puna I1K-5.3.1

26 Judpakuus Openens. ITIK-5.V.1

27 Hudpaxnus Opaynrodepa I1K-5.3.1

28 Jucnepcusi CBETOBBIX BOJIH. ITIK-5.V.1

29 Hucniepcust cBeTOBBIX BOJIH. [lepBoe mpubmkeHue Teopun I1K-5.3.1
JUcepcun

30 Jucnepcust cBeTOBBIX BOJIH. ['pynmnoBas CKOpOCTh [IK-5.V.1

31 WuTepdepeHtiys CBeTOBBIX BOJH Y CJI0BUS HHTEPPEPEHIINN I1K-5.3.1

32 KorepenTHocTh cBeTOBBIX BOJIH. KorepeHtHsie u [IK-5.¥.1
HEKOTePEHTHBIE KOJIeOaHMs

33 YacTtruyHast KOTEpEHTHOCTb. I1IK-5.3.1

34 Bpems u mHa KOT€pEeHTHOCTH IIK-5.¥.1

35 Wutepdpepomerp Maiikenbcona. BpeMeHHast KOppessiiuoHHas I1K-5.3.1
(GyHKIUS ONITUYECKOTO TIOJISL.

36 Paccesnne cBera Paccesaue Panes, Mu koMOMHAILIMOHHOE I[IK-5.V.1
paccesiHHe

37 Paccesstnue Manpenbiirama - bpumiosna IK-5.3.1

38 AxkyctoonTudeckuii 3QPexT. AKyCTOONTHIESCKUN MOIYIIATOP IK-5.V¥.1

Bormpocsr (3amaun) 1t 3adeta / mudd. 3aueTa npeacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera

Ne i/t

Kon

[Tepeuenn BompocoB (3aaa4) uis 3auera / 11 . 3a4ycTa
P P ( o )H A (1)(1) HHAIWKaTOopa

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM i KypcOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYypCOBOH pabOTHI
MpeICTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — IlepeyeHp TeM Uit KYPCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOM pabOTHI

Ne o/t

[TpumepHBIii IepeyeHb TeEM IS KyPCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS
KypcoBOH paboThl

Y4eOHbIM IJIAHOM HE MPEYyCMOTPEHO

Bompockl st poBeleHUsS TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHUS
npecTaBiIeHb B Ta0nwuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

Ne
o/

Kon

[IpuMepHBIii TepeyeHb BOIIPOCOB ISl TECTOB
MHJUKATOpa

1 Yro ycTaHaBJIMBaeT onepanus rot: CBsI3b MEXAYy CKAIIPOM H I1K-5.3.1




BEKTOPOM _ CBSI3b MEKIY CKaJIIPOM U CKAJIIPOM _ CBA3b MEXIY
BEKTOPOM U BEKTOPOM _ CBSI3b MEXKIY BEKTOPOM U CKAJISIPOM

Yro ycTaHaBIMBaeT onepanusi grad : cBsi3b MEXKIY CKAIIPOM
1 BEKTOPOM _ CBSI3b MEXK/1Y CKAJSIPOM U CKaJISIPOM _ CBSI3b MEXKAY
BEKTOPOM M BEKTOPOM _ CBSA3b MEXAY BEKTOPOM U CKAIIPOM

IIK-5.V.1

Yto ycraHaBJuBaeT onepamus div : CBs3b MEKIY CKaISIPOM U
BEKTOPOM _ CBSI3b MEXK/Y CKAJIIPOM U CKAJIIPOM _ CBA3b MEXKIY
BEKTOPOM U BEKTOPOM _ CBSI3b MEXKIY BEKTOPOM U CKAJISIPOM

IIK-5.3.1

Yro ycranaBauBaer Teopema I'aycca: cBia3p Mexnay
KOHTYPHBIM U IIOBEPXHOCTHBIM HHTEIPAJIAMHU _ CBS3b MEXKIY
O00BEMHBIM M TOBEPXHOCTHBIM HHTETpallaMH _ CBSI3b MEXIY
KOHTYPHBIM U 00bEMHBIM HHTETPAJIaMHU

IIK-5.V.1

Yro ycranaBiauBaer TeopemMa CTokca: CBiI3b MEXAy
KOHTYPHBIM U IIOBEPXHOCTHBIM HHTETPAJIAMHU _ CBSI3b MEXKIY
O0BEMHBIM W TOBEPXHOCTHBIM HHTETpajlaMH _ CBSI3b MEXIY
KOHTYPHBIM U 00bEMHBIM HHTETPaJaMHU

[IK-5.3.1

Yro CBA3BIBAKT ypaBHeHUs1 MakcBesia: CBA3b MEXAY
HAaIPSKEHHOCTBIO JIEKTPUIECKON E KOMIIOHEHTBI
SIICKTPOMATHUTHOTO TMOJSI W IUIOTHOCTBIO | BIIEKTPHYECKOTO
TOKa _ CBSI3b MEXJy HaIpsHDKEHHOCTH JJIeKTpudeckol E u
MarHUTHOM H KOMIIOHEHTaMU 3J1€KTPOMAarHUTHOIO NOJISL _ CBA3b
MEKly IPOCTPAaHCTBEHHBIMU ¥ BPEMEHHBIMU XapAKTEPUCTUKAMHU
KaKOH-TM00 OAHOI KOMIOHEHTHI 3JICKTPOMArHUTHOTO TOJISt

IIK-5.V.1

Yro CcBA3BLIBAIOT BOJIHOBBIE YPaBHEHMS: _ CBSI3b MEKIY
HAIPSKEHHOCTBIO 3JIEKTPUYECKON E KOMIIOHEHTHI
SIIEKTPOMATHUTHOTO TIOJIE M IUIOTHOCTBIO | 3JIEKTPHYECKOTO
TOKa _ CBSI3b MEXIy HANPSIKCHHOCTSIMHU JJIEKTpUueckod E u
MarHuTHOM H KOMITOHEHTHI 3JEKTPOMArHUTHOTO TOJI _ CBSA3b
MEXK1y IPOCTPAHCTBEHHBIMU U BDEMEHHBIMU XapaKTEPUCTUKAMU
KaKoi-1100 OAHOW KOMITOHEHTHI DJIEKTPOMArHUTHOTO TONS
CBSI3b MEXIY NPOCTPAHCTBEHHBIMU XAPAKTEPUCTUKAMH KaKOM-
1100 OJTHOM KOMIOHEHTHI SJIEKTPOMATHUTHOTO TOJIS

[IK-5.3.1

Yrto cBsa3biBaeT ypaBHeHHMe ['eJbMrosbma: _ CBs3b MEXAY
HaIPSHKEHHOCTBIO INEKTPUYECKOU E KOMITOHEHTBI
ANMEKTPOMATHUTHOTO MOJS M IUIOTHOCTBIO | DIIEKTPHYECKOrO
TOKa _ CBSI3b MEXAY HAINpPSDKEHHOCTSIMH JIeKTpuueckoil E u
MarHuTHOH H KOMITOHEHTBI 3JI€KTPOMAarHUTHOTO TOJIA _ CBA3b
MEX/y IPOCTPAHCTBEHHBIMU U BPDEMEHHBIMU XapaKTePUCTUKAMU
KaKoi-1100 OJHOW KOMITOHEHTBI 3JEKTPOMAarHUTHOTO TOJS
CBSI3b MEXJY NPOCTPAHCTBEHHBIMHM XapaKTEpPUCTHKaMM KaKoii-
1100 0IHOM KOMIIOHEHTHI 3IE€KTPOMArHUTHOTO HOJIS

IIK-5.V.1

BoiHOBOe ypaBHEHHE: YpaBHCHHE B YaCTHBIX MPOU3BOJHBIX
OOBIKHOBEHHOE nuddepeHnaIbHOe ypaBHEHUE
TPaHCICHJICHTHOE YpaBHEHHE  alreOpanyeckoe ypaBHCHHE

IIK-5.3.1

10

YpaBHenne I'eabMroibuma:  ypaBHEHHME B YacCTHBIX
MIPOU3BOHBIX _ OOBIKHOBEHHOE AM(PepeHIINATHFHOS YpaBHEHHE
_ TPAaHCLEHAECHTHOE YPaBHEHHE anreOpanyecKkoe ypaBHEHUE

IIK-5.V.1

11

BoaHoBoe ypaBHeHHe B 00mIeM ciay4yae: OIHOMEpPHOE
JIBYXMEpPHOE _ TPEXMEPHOE _ YeThIPEXMEpPHOE

IIK-5.3.1




12

YpaBHenne I'eibMrosbua B 001eM cjaydae: OJHOMEPHOE
JByXMEPHOE TPEXMEPHOE YEThIPEXMEPHOE

IIK-5.V.1

13

YeM mnNpUHATO omnpefeasiTb COCTOSIHHE TOJSIpU3aALMHA
3JIeKTPOMATHUTHOI 0 noJsi: OpHUeHTAaIleH BEKTOpa
JJIEKTPUYECKOM  KOMIIOHEHTBI OpHUEHTAIlMed  BEKTOpa
MarHUTHOM KOMIIOHEHTBI —OpHeHTanuei Bekropa [loitHTunra

IIK-5.3.1

14

Ha 0a3e kakux 3aKO0HOB BBIBOJAATCH YpaBHeHUs1 MakcBeJia:
Oma _ Kupxroda  »1eKTpOMarHWTHOW MHAYKLIHUUA _ MOJHOTO
TOKa

IIK-5.V.1

15

Ykaxure BekTop [oiintunra: HxE _j=oE  ExH

I1K-5.3.1

16

Yo AABJISIETCA MATEMATHYECKOI OCHOBOM CKAJISIPHOM TeopUun
audpakuuu: teopema Crtokca  Teopema ['punHa  Teopema
I'aycca Teopema [loliHTHHTA

IIK-5.V.1

17

JlaiiTe onpenesenue siBjeHus1 [uppakuun

I1K-5.3.1

E18

Yro siBiasiercs: (PU3HYECKOH OCHOBOM CKAJISIPHOW TeOopuUM
AU(PPAKLHMU: 3aKOH IIOJHOTO TOKA _ 3aKOH JIEKTPOMArHUTHOU
MHOyKIUM _ npuHuun [roiirenca — @peHenss  NPUHLHAI
NIPUYMHHOCTH

IIK-5.V.1

19

Yro omnuceiBaer audpakuus Ppaynrodepa: _ 1nose Ha
MIOBEPXHOCTHU 3KpaHa _I10JI€ B OTBEPCTUU _ I10JI€ B IajJIbHEH 30HE

[IK-5.3.1

20

Yro ycranaBiauBaer Teopema I'puHa: _ CBA3p MexAy
KOHTYPHBIM M TOBEPXHOCTHBIM HHTEIPAJIAMH _ CBSI3b MEXIY
O0OBEMHBIM U TOBEPXHOCTHBIM HHTETpAJlaMU _ CBSI3b MEXIY
KOHTYPHBIM U 00BEMHBIM HHTETpaJIaMU

IIK-5.V.1

21

JajiTe onpenejieHue KOrepeHTHBIX KoJIeOaHui

[1K-5.3.1

22

Kakune koseb0anusi Moryr ObITh KOIepeHTHBIMM: [Ba
CIIy4aiHbIX KOJIe0aHusl _ IBa MOHOXPOMATHUECKHUX KOJICOaHUs
MOHOXPOMAaTHUECKOE U ClIy4yaiiHoe KoneOaHusl

[IK-5.¥.1

23

[ajiTe onpenejieHue siBjleHUs HHTepdepeHun

[1K-5.3.1

24

Kakmue koned0anusi 1a10T yCTOMYMBYI0 HHTEP(EePEeHIIHOHHYIO
KAPTHHY: JBa KOTEpEHTHBIX KoyeOaHus _ JBa CIy4yalHBIX
Koje0aHusl J1Ba YACTUYHO KOI'€PEHTHBIX KOJeOaHUs

[IK-5.¥.1

25

Kakoe MUHHMAJILHOE KOJIUYECTBO UCTOYHUKOB HE00X0AUMO
U1 MOJIy4eHusI UHTepepeHIIMOHHON KAPTUHBI: OUH _ JBa
_ TpU _ 4YEThIpE

[IK-5.3.1

26

Yto TaKo0e KBa3UMOHOXpPOMATHY€CKO€E U3JIyICHHE:
IMUPOKOITIOJIOCHOC HM3JIYUYECHUC  HH3KOYACTOTHOC H3ITYUYCHHUE
Y3KOITIOJIOCHOC U3TYYCHUC

[IK-5.¥.1

27

Yro Takoe  Jucneprupymlmasi  cpeja:  cpera €
MEJIKOJUCIIEPCHBIMU KOMIIOHEHTaMH _ Ccpela, B KOTOpOH
HaOJMIOaeTCsl 3aTyXaHUE M3JIy4eHHs _ cpeda, B KOTOpOM
HaOronaeTcst aucnepcus (a3oBoi CKOPOCTH  MyTHasl cpena

[IK-5.3.1

28

Yro Ttakoe aucnepcusi (pa3oBoil CKOPOCTH: 3aBUCHUMOCTH
(ha30BOI CKOPOCTH MOHOXPOMATHYECKOW BOJHBI OT YaCTOTHI
HEIMOCTOSHCTBO CKOpOCTH JBYKEHMS, oruoaroIen
Y3KOMOJOCHOTO U3NTyYCHHS _ JIMHEHHAs 3aBUCHMOCTh BOJTHOBOTO
Yuciia OT yIJIOBOM YaCTOThl _ JIMHEWHAS 3aBUCUMOCTb BOJIHOBOT'O
quciia OT MUKITHYECKON YaCTOTRI

IIK-5.V.1

29

SBnenne qucnepcuu (pa3oBoOi CKOPOCTH SIBJIEHHE: BPEIHOE
MIOJIE3HOE _ OJTHO3HAYHO OTBETUTH HEBO3MOKHO

IIK-5.3.1




30

33TyXﬁHI/Ie ONITUYECCKOIo M3Jy4YeHUdA B Cpeae sBJICHHUE:
BPCAHOC TMOJE3HOC OJHO3HAYHO OTBETHUTH HCBO3MOXHO

IIK-5.V.1

31

I'ne naéaronaercs sijieHue aucnepcuu Gpa3zoBoil CKOPOCTH: B
JNEKTPUYECKUX LEMsAX B BOJHOBBIX CHUCTEMax _ IpHU
MIPOXOXKICHUH IEKTPUUECKOTO TOKA B BAKYyMe

IIK-5.3.1

32

B pamkax kakoro pasaeJia BOJJHOBOH TeOpPUM NMPUMEHSIETCSA
npudaum:kenue Kupxroda: Teopunm aucnepcud  TEOPHUH
uHTepdepeHy  Teopuu TUGPaKIUN _ TEOPHH paccesiHUs

IIK-5.V.1

33

Yro Takoe pynkuus I'puHa: peakuus JMHEHHOW CUCTEMBI Ha
O —BO3/CHCTBHE _ pEaKIys JIMHEHHOW CUCTEMbl HA €TUHUYHYIO
GyHKUIMIO  peakuus JMHEWHON CHUCTEeMbl Ha TapMOHHMYECKOE
Kose0aHue _ peakius JUHEHMHON CHCTEMBbl Ha CTOXaCTHYECKOe
BO3JCHCTBHE

IIK-5.3.1

34

IIpy KaKUX  COOTHOWIEHWAX JUIMHbI BOJHBI AHM
MHMHHMAJBHOTO  pa3Mepa  aO0TBepCTHS  CIPaBeAJIHBO
npubdanxenne Kupxroga: a<<A _a>>A _a=A1

IIK-5.V.1

35

Kak y4yuThIBalOTCAd TIpaHU4YHbIe YCIOBHSA B paMKax
CKAJSIDHOM TeopuHM AUQPPAKUMH: TPUMEHSIETCS CTPOTHUU
JJEKTPOJAMHAMUYECKUN IOAXOJ _ YYMTBIBAECTCS BIIMSHUE Ha
BekTop H _ yuuteiBaetcs BiausiHMe Ha BekTop E  Hukak He
YYUTBIBAKOTCS

[IK-5.3.1

36

OTpunarejbHble 4acTOTbl UMEKT (U3HYECKHH CMBICT B
ciay4dae CIIEKTPOB: BPEMECHHBIX IIPOLIECCOB
IIPOCTPAHCTBEHHBIX PACHpE/IeICHU  HE UMEIOT (PU3MYECKOro
CMBICIIA

IIK-5.V.1

37

YTo He BBINOJHSACT NMPOCTPAHCTBEHHOI'0 INpeodpa3oBaHMs
®dypne: ci10i CBOOOIHOIO MPOCTPAHCTBA _ JIMH3A _ JIWH3A + CJIOU
CBOOOTHOT'O IPOCTPAHCTBA

I1K-5.3.1

37

Yro Takoe (POTOH: >JIEeMEHTAapHAs YacTHIlA _ YacTh aToma
YacTh MOJIEKYJIBI _ YacTh TBEPAOTO TeJa

[IK-5.¥.1

38

EF _IHF _ |EH[, _

Kak BbIpaskaercst JHeprusi porona:
hio

[IK-5.3.1

39

Kakoii ss1exkTpuyecknii 3apsia HeceT POTOH: MOJOKUTEIbHBIN
_ OTpHIIATEIbHBIA _ AJIEKTPUUYECKU HENTpaseH

IIK-5.V.1

40

Y10 cBA3BIBACT KBAHTOBOE H KJIACCHYECKOEe ONMHMCAHHME
ONTHYECKOr0 H3JIy4YeHHMsA: NPHUHLUI HEONPEAEICHHOCTH
l'elizenOepra _  NOpUHOMI  NPUYUHHOCTH  _ NPUHLUI
cootBeTcTBUs bopa

IIK-5.3.1

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYyYaroIUXCsl 3a09HON (hOPMBI
o0ydeHus1, ipe/ICTaBIeHbI B Ta0wie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

No i/t

[lepeueHb KOHTPOJIBHBIX PadOT

He npenycmotrpeno

10.4. Meroanueckue MaTepHaJIbl, ONPEACIISIONINE MPOLENYPBI
WHIUKATOPOB, XapaKTEPHU3yIOUUX dTanmbl (HOPMUPOBAHHUS KOMIICTCHITUH,

OILICHHUBAaHUA
COJIep)KaTcs B



JOKaJbHBIX HOpPMATUBHBIX akTax [YAIL, perinaMeHTUpyIOMUX TMOPSAOK U  MPOLEAypY
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEeBAEMOCTH U MPOMEXYTOUHOM aTTeCcTalui 00y4arouuxcs
'VAIL

11. Meroauveckue yka3aHus i1 00y4JalOImMUXCs 0 OCBOCHUIO TUCIIUTUTHHBI

11.1. Meroauveckue YyKazaHusl Uil OOY4YalOIIMXCSA 110 OCBOCHHIO JICKIIMOHHOTO
MaTepuana (eciu npedycMompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
Iy0OKOE U SICHOE U3JI0JKEeHHE yueOHOro MaTepuana. HaznaueHune cOBpeMeHHOM JIEKIIUU B paMKax
JUCIHUIUIMHBI HE B TOM, 4YTOOBI MOJYYUTh BCIO HH(POpPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUS, HOBEHIIMX
JTOCTHKEHUI HayuyHOM MbIciu. B ydyeOHOM mporecce JeKIusi BBIIOJIHAET METOAO0JIOTHYECKYIO,
OpTraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (DyHKIMHU. JIeKIus pacKpbeIBaeT MOHATHIHBIN ammapat
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMBbl, JaeT LEJIbHOE MPEJICTaBICHHE O AUCUUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C APYTUMHU JUCIUTLTTHAMH.

[InaHupyemble pe3yabTaThl IPU OCBOSHUU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPENIEIACTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOM TEME;

— TIOJy4YEHUE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE NPO(ECCHOHAIBHO-IEIOBBIX  KA4yecTB, JIIOOBM K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIITICHUS.

— TOSBIIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbLHON paboTHI;

— TIONy4YeHUE 3HAHHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHHUKH U O MPOTHO3E
UX pa3BUTHUs Ha OIMVDKaNIINeE TObI;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIAENATH TJIaBHbIE MBICTU U
MOJIO’KEHUSI, TIPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTH UX B PA3IMYHBIX (OPMYITHPOBKAX);

— TIOMyYeHUE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSTHH.

JlekiMOHHBI MaTepuad MOXET COMPOBOXKIATHCS JEMOHCTpaluMell ClaigoB U
UCTIONIb30BAHUEM Ppa3/laTOYHOTO MaTepuaja TIPU MPOBEACHUU KOPOTKUX JUCKYyCCHU 00
O0COOCHHOCTSIX MPUMEHEHHUSI OTAETBHBIX TEMATHK 110 JUCLHUTUIHHE.

CTpyKTypa npeaocTaBiIcHHs JEKIIMOHHOTO MaTepuana;

— M3JI0)KEHHE BBOJHOM 9aCTH;

— U3JI0KE€HHNE OCHOBHOM YacCTH JICKIIUU;

— KpPAaTKHEC BBIBOABI IO KAXKAOMY U3 BOIIPOCOB;
— 3aKJIFOYCHUC,
— PCKOMCHAAUHN JIUTEPATYPHBIX HCTOYHHUKOB I10 U3JIara€MbIM BOIIpOCaM.

11.2. Meroanueckne ykazaHUS Ui OOydYalONMUXCS 10 YYacTHIO B CEMHHApax (eciu
npeoyCMOmMpPeHO Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNTUHE)

OCHOBHOU TIENTBIO TSI 00YYAIOIIETOCs SIBJISICTCS CUCTeMAaTH3aIus U 00001IeHre 3HaHUI
Mo wH3yyaeMou Teme, pasaeny, (QopMUpOBaHHWE YMEHUs paboTaTh C JOMOJHUTEIHHBIMU
UCTOYHUKAMU HH(OpPMAIMH, COIMOCTABISATh W CPABHUBATH TOYKH 3PCHHS, KOHCICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHs M T.I. B cooTBeTcTBHMM ¢ Benymiei
JTUTAKTHYECKON TENBI0 COJIEp)KAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hamboliee
TPyIOHBIC JUIS TOHUMAaHHUS M YCBOCHHS TEeMbl, pa3lieibl AUCHUILTUHBL Crneunduxoil maHHOU
(GOpMBI 3aHATHH SBISETCS COBMECTHASI paboTa MPEnoaBaTesi ¥ 00yJaromerocss HaJ peieHueM
MOCTaBIEHHOW MpoOJeMBbl, a TOMCK BEPHOTO OTBETa CTPOMUTCSI HAa OCHOBE UepelIOBaHUs
VHJIUBUYaJIbHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Tpu moArOTOBKE K CEMUHAPCKOMY 3aHSATHIO 110 TeME MPOCTYIIaHHON IEKIIUKA HEOOXO0IUMO
03HAKOMUTHCS C TUTAHOM €T0 MPOBEICHUS, C TUTSPATYPOH M HAYUHBIMH ITyOJIHKAIMSIME TI0 TEMe
ceMUHapa.



TpeGoBaHwusI K MPOBEJICHUIO CEMUHAPOB
Obsi3amenvHo 015 3anoIHeHUs. npenodasamesem

11.3. Meroandeckue yka3zaHus I8 OOYyYalOUIUXCS IO TMPOXOXKICHUIO MPAKTUYECKUX
3aHSIITHH (eciu npedyCMOmpeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTuueckoe 3aHSATUE SABIAETCS OJHOW M3 OCHOBHBIX (DOpM oOpraHuzanuu y4eOHOTro
mporecca, 3aKII0YaroNIasicsl B BRIIOJHEHUN 00yJarOIIUMUCS MO/ PyKOBOJICTBOM IIPETIOaBaTEeIs
KOMIUIEKCa Yy4eOHBIX 3aJaHuil C LEeJbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKHX OCHOB YyueOHOMU
JUCITUTUIMHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OIBITA TBOPUECKOH JESATEIHLHOCTH.

Lenpio mpakTUYECKOro 3aHATHS Ui 00y4aroIIerocs SBJsSeTCs MPUBUTHE 00ydaroluMCs
YMEHUH U HAaBBIKOB IIPAKTHUYECKOU EATEIbHOCTH 110 U3Yy4aeMOM AUCLUIUIMHE.

[Inanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYaOIIUMCS IPAKTUUECKUX 3aHSATHI:

— 3aKperuieHue, yriayOsieHue, paclldpeHHe M JAeTalu3als 3HAHUW TNpU pPElIeHUU
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE TIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIBHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOJUKAMU H3YYEeHHUS KOHKPETHOW yueOHOI
JUCITUTUTAHBI,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJYYEHHBIX 3HAHUW IS
BBITIOJTHEHHUSI 33/1aHUN;

— o0ecrnedyeHre palMOHAILHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIyaIbHON (Gopm
00yueHwusl.

TpeboBaHUg K IPOBEACHUIO MPAKTHUECKUX 3aHATUN
Obs3amenvho 0713 3anoIHeHUs npenooasamenem

11.4. Meroanueckue yKa3aHus A5l 00yJaroIIUXCs MO BHIMOTHEHUIO JIA00PATOPHBIX PabOT

B xope BoinonHeHus 1a00paTOpHBIX paboT 00ydaromuiics JOMKEH YIIIyOUTh U 3aKPENHTh
3HAHMS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOHN IKCIIEPUMEHTA
B COOTBETCTBHM C KBaJIM(PHUKAMOHHON XapaKTepUCTHKON oOydaromerocs. Beinonnenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PacUeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUSITHI.

BrimonHenue 51abopaTopHBIX paboOT OO0yyaromMMCs SIBISETCS HEOTHEMJIEMOW YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpenesiseMol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIUM peIIeHUEe CIeTyIOIUX OCHOBHBIX 33a/a4 00y4aroIerocs:

— NpHOOpeTeHHEe HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMBbIX
B paMKax JaHHOW AUCLMILIIUHBL

— 3aKperuleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JEKIUSX;

— ToJlyueHHe HOBOW MH(OpMAIUH 10 N3y4aeMOW JUCITUILINHE,

— TIpuUoOpeTeHHE HaBBIKOB CAMOCTOATEIbHON padOTHI ¢ J1a0OpaTOPHBIM 000PY10BAaHUEM
1 ipudopamu.

TpeGoBaHMs K TPOBEACHUIO NPAKTUYECKUX 3aHIATUN
TunuuabsIMHU CTPYKTYPHBIMHU 3JICMCHTAMU 3aHATUSA ABJIAIOTCA: BBOJHAA, OCHOBHAA U
3aKJIFOUYHUTEIbHAS YACTH.
Bsoonas yacms o0ecriednBaeT MOATOTOBKY CTYJICHTOB K BBIITOJHEHUIO 3aJaHNi paOoThl. B ee
COCTaB BXOJAT:
* (popMyIHpOBKA TEMBI, LIEIH U 33124 3aHATUS, 000CHOBAHUE €r0 3HAYUMOCTHU B
npodecCHOHAIBHOMN MOATOTOBKE CTYICHTOB;
* PACCMOTpEHHUE CBsI3€l JaHHOM TeMBI C APYTMMH TEMaMU Kypca;
* U3JI0’)KEHUE TEOPETUYECKUX OCHOB PalOTHI;




* XapaKTepHUCTHKA COCTaBa U OCOOEHHOCTEH 3aaHuil paboThl U OOBSICHEHHE MTOIX0/10B
(MeTom0B, CIOCOO0B, MPUEMOB) K MX BBIMOJIHEHHIO;

* XapaKTepPHCTUKA TPEOOBAHMIA K PE3yJIbTaTy PaOOTHI;

* BBOJIHBIN HHCTPYKTAX MO TEXHHUKE 0€30MaCHOCTH MPH IKCILTyaTallui TEXHUIECKUX CPEJICTB;
* IPOBEPKA TOTOBHOCTH CTYACHTOB K BBHITIOJTHEHHIO 3aJaHU PabOTHI;

* MpoOHOE BHITIOJIHEHUE 3aJaHHIA MTOJT PYKOBOICTBOM MPETIOAaBATEIS;
* YKa3aHMs 110 CAMOKOHTPOJIIO Pe3yJIbTaTOB BBINOJIHEHUS 3aJaHUN CTYIEHTaMH.

OcHo6nas ywacme NpeaIolaracT CaMOCTOSATENBHOE BBIIIOJIHEHNUE 3aJaHUl CTyAeHTaMU. MOXeT
COIIPOBOKIATHCA:

* JIONIOJIHUTEJIbHBIMU Pa3bsCHEHUSIMU 110 X0y paboThI;

* YCTpaHEHHEM TPYIHOCTEH MPH BHIMOJIHEHUH 3a/laHUI paboThI;

* TEKYILIUM KOHTPOJIEM U OLIEHKOHN pe3yIbTaToB pabOThl;

* MOAJIEpKaHUEM B pab04YeM COCTOSTHUM TEXHUYECKUX CPEICTB;

* OTBETAMHU Ha BOIPOCHI CTYIEHTOB.

3axnrouumenvras yacms CONEPIKUT:

* IO/IBEICHUE OOIINX UTOTOB (ITO3UTUBHBIX, HETATUBHBIX ) 3aHSATHS;

* OLICHKY PE3yJbTaTOB PabOThI OT/ICIBHBIX CTYICHTOB;

* OTBETHI HA BOIIPOCHI CTYACHTOB;

* BBIJIa4y PEKOMEHAAINH TI0 YIIYUIICHHIO TTOKa3aTesield padoThl M YCTpaHEHHUIO MPOOETIOB B
CHUCTEME 3HaHUI U YMEHUM CTYJEHTOB;

* cOOp OTUETOB CTYJICHTOB I10 BHITIOJIHEHHON pabOoTe I MPOBEPKH MPETIOIaBaTelIeM;

* U3JI0)KEHHUE CBEACHHUH O MOATOTOBKE K BBIMOJHEHHUIO CIEAYIOMICH paOoThl, B YaCTHOCTH, O
MoJIJIeKaIe H3yueHUIo YueOHOH TuTeparype.

11.5. Metoanueckue yka3aHus /Ui 00y4aroLIMXCsl O BHITIOIHEHHUIO Ja00paTOPHBIX padoT

B xope BbinonHeHus 1a00paTOpHBIX paboT 00yvaromuiics JOMKEH YIIIyOUTh U 3aKPENUTh
3HAHMS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOHN IKCIIEPUMEHTA
B COOTBETCTBHM C KBaJIM(PUKAMOHHON XapaKTepUCTHKON oOydaromerocs. Brinonnenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PacYeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHI.

BrimonHenue 51abopaTopHBIX pabOT OO0yyaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpeNesiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIUM peIIeHUe CIeTyIOIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— NpHOOpeTeHHEe HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00bEKTOB, H3y4aeMBbIX
B paMKax JaHHOW AUCIMILIUHBL

— 3aKperuleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JEKIHSIX;

— ToJlyueHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCHUILINHE;

— NpHOOpEeTeHHE HAaBBIKOB CAaMOCTOSATENIbHON pabOTHI € 1ab0paTOpHBIM 000PYI0BaHUEM
U ipudopamu.

3ajganue U TpeOOBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX padoT

3adanue k nposedenuro 1a60pamopHol pabomvl OMPEACISICTCS ETbI0 MPOBEICHUS ITOM
paboThI, COAEPKUT UCXOIHBIE TaHHBIE JUISI IPEBAPUTEIILHOTO TEOPETUYECKOTO pacueTa, a TakxKe
pPOrpaMMy SKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaHUI XapaKTEPUCTHK W IMapaMETPOB IPOLIECCOB U
00BEKTOB.

[MompoOHO ¢ METOMUKOW BBIMOTHEHHS JIAOOPATOPHBIX PAOOT MOXKHO O3HAKOMHUTHCS B
cienyromux uHTepHeT pecypeax: 1. Anukees b.B., Kynenko C.A., Xpamos B.H..Meronnueckue




yKa3zaHus K JlaboparopHbIM paboram mo kypcy «OcHoBbl ontukm» Bomrorpan. 2006. —
http://www.studmed.ru/docs/document29371/content; 2. JlabopaTopHbIii MPAKTUKYMIIO OINTHKE.
Yuebnoe mocobue UTMO. 2012 http://www.studmed.ru/docs/document1721/content.

Tpebosanus k nposedeHuro 1ab6opamopHvix pabom ciedyroujue.

JlabopatopHble pabOTHI BBIMOIHSAIOTCS WHIUBUIYaTbHO KaXIbIM cTyaeHToM. [lepen
BBIMIOJTHEHUEM JIA00PATOPHBIX PabOT CTYIEHT U3y4aeT UCIOJIb3yEeMbId METOA MOJICIUPOBAHUS U
pOTrpaMMy MCCIIEIOBAHUS, a TAKXKE TPEOOBAaHUS 110 TEXHUKE O€30MacHOCTH B J1a00paTOpHH.

[lepen BbIMONHEHHEM 1a00PaTOPHOl PabOTHI CTYIEHT TaKKE COCTaBISET METOAUKY
UCCIICIOBAaHUS TIPOLIECCOB M OOBEKTOB, OQGOPMIIICT TEOPETUYECKYI0 YacThb OT4eTa C
HEOOXOJUMBIMU pacueTaMd M TaOlMLaMu [Jis 3aHEeCEHUs 3HAYCHMI, IOJYUYEHHBIX MpU
BBITIOJIHEHUH PAOOTHI BETHMYHH.

K nabopaTtopHoii paboTe n0MmycKalTCs TONBKO CTYACHTHI, IPOIIECIININE HHINBUTYaTbHOE
cobeceT0BaHuUE C MIPEToIaBaTeNIeM U IIOKa3aBIINe YMEHUE MPAaBUIIbHO MCIIOJIb30BATh alnaparypy,
SCHO M YETKO MPEACTABISIONIUE MOPSIIO0K BBITOTHEHHS paOOTHI.

CrpykTypa u hopma oTuera o 1abopaTopHOit paboTe

Otuet popMupyeTcs B CIEIYIONMEM MOPSIKE:

1. TUTYBHBINA JTUCT.

TutyneHbIl TUCT 0GOPMIIAETCS B COOTBETCTBUHU C 0OPa3IOM.

2. IlpoToko K 1abopaTopHON paboTe ¢ MOJNUCHIO NIPENOAABATEINS WK COTPYAHUKA.

[IpoTtokon x mabopaTopHOi paboTe ABISETCS JIAOOPATOPHBIM KYPHAJIOM, COAEPKAIIUM
HE00XO0IMMBbIE /7S BHIIIOJIHEHNUS JIaOOPaTOPHON pabOThl UCXO/IHBIE AaHHBIE, 3a(MKCUPOBAHHBIC B
npoIiecce BHIOTHEHHUS JJa00paToOpHON paboThI pe3ynbTaThl. be3 moanucanHoro npemnoaasareineM
WIN COTPYAHUKOM IIPOTOKOJA OTYET K 3aLUTE HE IPUHUMAETCH.

3. Llens paboTHI.

Henp paboThl MOKa3bIBAET, AJISl YETO BHIMOIHSAETCS paboTa, HalpuMep, JUIsl OTYYeHUs WK
3aKpeIUIeHUs] KaKUX HaBBIKOB, U3YUECHUS KAKUX SBJICHUN, 3aKOHOB U T.II.

4. Kpatkoe conepxkaHue paboThl.

Kpatkoe copepxanue paOOThl BKIIOYAeT TEOPETUUYECKOE ONHMCAHUE TEMAaTUKU
nabopaTopHO pabOTHI U 0OPAOOTKU MOTYUEHHBIX JaHHBIX.

5. Pe3ynbTaThl MpeBapUTEILHOTO pacyeTa.

[IpenBaputenbHble pacueThl MPOBOJATCS B COOTBETCTBUHU C 3a/JlaHHEM M TIO3BOJISIOT
TEOPETUYECKH OLICHUTh MapaMeTPhbl U XapaKTEePUCTUKH UCCIIEAYEMBIX MPOLIECCOB U OOBEKTOB.

6. O6paboTKa pe3yJIbTaToB.

OO6paboTka pe3ylbTaTOB BKJIIOYAET ONUCAHHE XOJA BBHIMOJHEHHUS palboThl, MepeueHb
MOJTyYEHHBIX Pe3yJIbTaTOB, COMPOBOKIAIOIINXCS HEOOXOIUMBIMH KOMMEHTapUSIMHU, pacyeTaMH U
POMEKYTOUHBIMU BBIBOJIAMH, CXEMBbI, YEPTEKHU, IrpaUKu, AUarpaMmbl U T. 1.

7. BbIBOZIBI 11O pe3yJIbTaTaM BBIIIOJHEHUS paOOTHI.

BriBoap! o pabote AenaroTcsi HA OCHOBaHMU O0OOOIIEHUS MOJTYYEHHBIX pe3ysbTaToB. B
BBIBOJIaX TaK)K€ OTMEYAIOTCS BCE HEAOpPaOOTKH, MO KaKOH-TMOO MPUYMHE HMEIOIIME MECTO,
NpPEUIOKEHUs] M PEKOMEHJAIMK 10 JalbHEHIIeMy MCCIEeIOBAHUIO TOCTAaBICHHON B pabote
pOOJIEMBI U T. .

8. [Ipunoxxenus.

B npunosxenus BeIHOCSATCS OMOIMOrpa@uuecKkuii CIIMCOK, COAEPKaAIMM CChIIIKU Ha KHUTH,
NEepUOIMYECKUE W3/IaHUs, UHTEPHET-PECYpPChl, UCIOJIb30BAHHBIE NPU BBIIOJIHEHUU pabOTHI U
opopmiieHHH OT4eTa. B OCHOBHOM TEKCTE OTYeTa CCBUIKM Ha IMyHKThl OuOIHOrpaduueckoro
CIMCKa MNpHUBOJATCA B ciepyromeMm Bune: [1, ctp.2], rae 1 — Homep myHkTa, cTp. 2 —
JIOTIOJIHUTEIbHOE YTOUHEHNE MECTOIOJIOKEHUS B TEKCTE.

B npusnoxeHne BEIHOCSATCS TaK)Ke CIpaBOYHas M povast HHGOpMaIHs, He BKIIOUYEHHAs B
OCHOBHBIE pa3fieiibl OTYETA.

TpeboBaunsa Kk 0hOPMIIEHHIO OTYETA O JIA0OpATOPHOU padboTe




OTtuer mo nabopatopHOl paboTe BBHIMOJIHACTCS KaXKIABIM CTYJCHTOM Ha JIMCTax Oeroi
Oymaru popmara A4 B me4aTHOM WU pyKOMHCHOM Buje. KommbioTepHoe odopMiieHIE SABIIsSETCS
Ooiiee TPEANOUTUTEIBHBIM, OJHAKO JOMYCKAEeTCS YAaCTHMYHO WM IIOJHOCTBIO aKKypaTHO
odopMIIATh OTYET OT pyku. HeOpexHO odhopMIIeHHBIE WIN HEPa300OPUMBO HAMMCAHHBIC OTYETHI
OTIIPABJISIOTCS Ha MEPEACIIKY .

[Ipn odopmiienun oTyeTa HCHOIB3YETCSI CKBO3HAs HyMepalusi CTPaHUL, CUHUTAas
TUTYJIBHBIA JIUCT NEPBOM cTpaHuuend. Homep cTpaHuIbl HA TUTYJIBHOM JIUCTE€ HE CTaBHUTCH.
Howmepa cTpaHuisl cTaBATCS MO LIEHTPY BBEPXY.

[Ipu odopmieHun oTyera B TEYATHOM BHUAE JKEIATEIBHO COONIONATH CIIEAYIOIIHNE
TpeboBaHus. J{J1s1 3aroJIOBKOB: MOJMYKUPHBIN mpudT, 14 nT, HeHTpUpOoBaHHBIN. {151 OCHOBHOTO
TEKCTa: HeXKUPHBIA mpudt, 14 0T, BRIpaBHUBaHUE N0 mHUpUHE. Bo Beex cirydasx tum mpudra —
Times New Roman, orctym a63ama 1.25 c¢M, IOJyTOPHBIN MEXIyCTpOUHBIM MHTepBai. [loms:
JIEBOE — 3 CM, OCTaJIbHBIE — 2 CM.

11.6. Meroauueckue yKazaHusl I8 OOYYAIOMIMXCS IO TPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHUS KYPCOBOM pabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM NO
O0auHOU oucyuniuHe)

KypcoBoii npoekT/ paboTa IpOBOIUTCS € HENbI0 POPMHUPOBAHUS Y OOYUAIOLIUXCS OIBITA
KOMIUIEKCHOT'O PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON IS TETLHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00y4yaromemMycs:

CTpyKTypa MOsICHUTEIBHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOThI
Obs3amenvho 015 3anoIHeHUs npenooasamenem

TpeGoBanwst K 0HOPMIICHUIO TOSICHUTEIBHOW 3aIMUCKH KYPCOBOTO ITPOEKTa/ paboThl
Obsi3amenvHo 015 3anoIHeHUs. npenodasamenem

11.7. Meroandeckue yKazaHus IJis 00y4aronuXcs MO MPOXOXKICHUIO CaMOCTOSITEIIbHON
paboThI

B xone BBIOMHEHUSI CaMOCTOSITENIPHOM PabOThI, 00yYarONIUCS BHITIONHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMpEMNojaBaTesi, HO 06e3 ero HemnocpeICTBEHHOTO
yYacTHsl.

s oOywarommxcs 1Mo 3a04HOM (opMe OOydeHHs, caMOCTOsATEIbHas padoTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO PaboTy.

B mporecce BBIMOTHEHHUS CaMOCTOSTENBHON paboThl, Yy oOywarorierocs (opmupyercs
1esaecoo0pa3Hoe MIaHUPOBaHUE pab0Overo BpeMEHH, KOTOPOE MTO3BOJISIET UM pa3BUBATh YMEHUS U
HAaBBIKM B YCBOGHHHM M CHUCTeMATH3allMH MPHUOOpETaeMbIX 3HaHWM, OOecleuynBaeT BBICOKUU
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAaeT TIOJYYUTh HABBIKHA ITOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MeroaudyeckuMy ~ MaTepHalaMH,  HAIMpaBJISIONIMMH  CaMOCTOSITEIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOJUYECKHI MaTepHal Mo JUCIHUILTHHE;

—  METOJIUYECKHE YKa3aHWsI 10 BHIMOJTHCHHIO KOHTPOJIBHBIX PA0OT (1T 00yJarOIIuXCs
10 3a09HOU (hopMe OOydeHHS).

11.8. Meroaudeckue yka3zaHus 711 00YUYaOIIUXCS 110 MPOXO0KACHUIO TEKYIIIETO KOHTPOJIS
YCIIEBAEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEeAyCMaTpHBAeT KOHTPOJb KadecTBa 3HAHUUN
00y4Jaronmxcs, OCyIIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHUSA XO0Jla OCBOCHUS
IHUCIATUIHHEL



11.9. Meroanueckue yka3zaHusl IJs OOYYalOMIMXCs MO MPOXOXKIACHHUIO MPOMEKYTOTHON
aTTeCcTallUu.

[IpomexxyTounass  arrectanusi  OOydyaloOmIMXCsl  MpPEIyCMaTpUBAeT  OLIGHUBAHHE
POMEKYTOYHBIX M OKOHYATCIILHBIX PE3yJIbTaTOB 00ydueHus 1mo aucuuiuinae. OHa BKIIOYAeT B
ceOs:

— 9K3aMeH — (opMa OLIEHKU 3HAHUH, MOTYYSHHBIX 00YYarOIUMCS B TIPOLIECCE N3YUEHUS
BCEHl IMCIUIUINHBI WK €€ YacTH, HABBIKOB CAMOCTOSATEIILHOM pabOThI, CIIOCOOHOCTH MPUMEHSThH
nux aJjis peH_IeHI/ISI HpaKTI/I‘-ICCKI/IX 3aaa4. 9K3aMeH, KaK HpaBI/IJIO, HpOBOIII/ITCSI B HepI/IOI[
9K3aMEHAI[MOHHON CECCHU W 3aBEPINACTCS aTTECTAMOHHOM OICHKOH «OTIHYHO», «XOPOIIOY,
((YIIOBHCTBOPI/ITCJIBHO», ((HGYIIOBJICTBOPI/ITGJIBHO».

— 3aueT — 3To (hopMa OLIEHKU 3HAHUM, MMOTYyUYECHHBIX OOYyYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOMN TUCIHHUILINHBI B [[EJIOM HIIH IPOMEKYTOUHas (10 OKOHYaHHUH CEMECTpa) OLCHKA 3HAHHIMA
00yJaroMUMCs 10 OT/ACIBHBIM pa3/esiaM AMCHHUIUIMHBI C ATTECTAIMOHHON OIICHKON «3aYTCHO
WU «HE 3a4TEHO».

— nmubdepeHIUPOBaHHbI 3a4eT — 3T0 (opMa OLEHKA 3HAHUH, IOJTYYEHHBIX
06y‘-IaIOHH/IMC$I HpI/I I/I3y‘IeHI/II/I JUCIHUIIIINHBI, HpI/I BBITIOJIHCHU U KprOBBIX HpOCKTOB, KprOBI)IX
paboT, HAy4YHO-HUCCIIEIOBATEIILCKUX PAa0OT U MPOXOXKIACHUU MPAKTHK C aTTECTAIIMOHHOW OLICHKOM
«OTJIMYHO», ((XOpOHIO», «YJIOBJ'ICTBOPI/ITCJ'[BHO», ((HGYJIOBJ'ICTBOPI/ITGHI)HO».



JIuct BHECEHUs! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIAHBL

Jlata BHECeHUs
W3MEHECHUI U
OIOJHEHUH.

ITonmuce
BHECIIIECTO
H3MEHEHM

ConeprxaHve U3BMEHEHHUM U TOTIOTHEHUI

Hata u Ne
MPOTOKOJA
3aceqaHus

Kadeaps

TTomnuce
3aB.
kadempoit




