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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHOuKaTopbl JOCTUMXEHMA KOMMETEHL WA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMnNeTeHunn 1 ONTOMHGOPMATUKN
MK-1/MK. 1 MpoBoAWT NOMCK Hay4YHO-TEXHNYECKOI MH(OpMaLun A1 ONpeaeneHmns
KomnJekca TpeboBaHuii K paspabaTbiBaeMoMy ONTUKO-3/1EKTPOHHOMY Npubopy;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, NPOeKTUPOBAHUIO U KOHCTPYMPOBAHMIO B COOTBETCTBUM C
KOMMETEHLMN TEXHUYECKUM 3aaHMeM TUMOBbIX CUCTEM, MPMBOPOB, AeTasel 1 Y3/10B Ha
CXEMOTEXHNYECKOM N 31IEMEHTHOM YPOBHAX
MK-2/MK. 2 Pa3pabaTbiBaeT TEXHNYECKNME 3aaHNs HA MPOEKTNPOBaHUE U
KOHCTPYVMpOBaHWe ONTOTEXHWUKW, ONTUYECKUX N ONTUKO-3/1EKTPOHHBIX NPUO0POB 1
KOMMNJIEKCOB
YHMBEpCATbHbIE YK-2 CrnocobeH onpefensTb Kpyr 3afadq B paMmKax NOCTaB/IEHHO Lienn 1 BblbrpaTh
KOMMETEHLMN ONTUMaJibHble CNOCco6bI UX PELLEHMS, UCXOLS U3 AeCTBYIOLLMX NPABOBbIX HOPM,

VMEIOLLMXCS PECYPCOB U OrpaHNYeHl

YK-2. 1 3HaeT HeobXxoaMMble AN OCYLLECTB/IEHUA NPOGECCUOHANBHON AEeATENbHOCTY
MpaBoBbIe HOPMbI.

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4eHUsA, COOTHECEHHBIM C

NHAMKATOPaMu LOCTKEHNS KOMMETEHL M
Tabnuua 2.1

VHAMKATOPbI AOCTMKEHWUST KOMMETEeHL WA

®dopmMbl opraHmnsaumn

PesynbTaTbl 06y4eHUs 3aHATWI

IK-1/TIK. 1 IIpoBoAHT NOMCK HAYYHO-TEXHHYeCKOH HHGOpMAIIHH 1JIsT
ompesielieHHsI KOMILIEKca TpeOOBaHUI K pa3padaTbiBaeMoMy
ONTHKO-3JIeKTPOHHOMY NPHOOPY;

0 COBCTBEHHBIX 1 BbIHYX/EHHbIX KOe6aHNSX B IMHERHBIX Y HENMHERHBIX Jekuuu; MpaKTUYECKMe 3aHATUS;

OCUMNISTOPAX; CamocTosTe/bHasg paboTa

0 NapaMeTPUYeCKUX KO/iebaHUAX 1 NapaMeTpPMUECKOM Pe30HAaHCE; JNekuwym; MpaKTUYeckme 3aHATHS;
CamocTosaTenbHas paborta

06 aBTOKO/e6aHMSX 1 la3epe Kak ONTUYECKOW KonebaTenbHOM CUCTEME; Jlekupym; CamocTosiTensHas paboTa

0 pacnpocTpaHeHMM BOMTHOBbIX MPOLIECCOB B CM/IOLLHOW Cpeae U (PU3NYeCcKo JNekupyn; MpaKTUYeCKne 3aHATHS;

npupoze ANCepCUN;

CamocToATeNIbHas paboTa

IIK-2/TIK. 2 Pa3spabaThiBaeT TeXHHUecKHE 3aJaHASI HA POeKTHPOBaHHEe H
KOHCTPYHPOBaHHe ONTOTEXHHKH, ONTHYCCKHX H ONTHKO-)JIEKTPOHHBIX
NpUGOPOB H KOMILIEKCOB

0 COBCTBEHHBIX U BbIHYX/IEHHbIX KONebaHMAX B pacnpeeneHHbIX cucTeMax v JNekuwmm; MpaKTUYECKME 3aHATHS;
NIMHUAX Nepejayn; CamocTosTenbHasa paboTta

0 Npeobpa3oBaHUM FayCcCcoBbIX My4YKOB M NOMSIX B ONTUYECKMX Pe3oHaTopax; Jlekuuu; CamocTosTebHas paboTa
0 pacrnpocTpaHeHNN ONTUYECKMX BOSIH B METANIMYECKMX U AUSNEKTPUUECKUX Jekuyuu; MpaKTUYeCKMe 3aHATUS;
CBETOBOJAX; CamocTosTenbHasa paboTta

0 B/IMSIHUW HeNMHEHbIX 3h(heKTOB Ha pacrnpocTpaHeHne U NpeobpasoBaHme Nekuun; MNpakTUyecKme 3aHATHS;
CBETOBbIX MO/IEVA. CamocTosTenbHasA paboTta

0 pa3paboTKe TEXHUYECKMX 3afjaHNIi Ha NMPOEKTMPOBaHME 1 KOHCTPYMPOBaHWe Jekuuu; MpaKTUYECKMe 3aHATUS;
ONTOTEXHWUKM, ONTUYECKMX W OMTUKO-3/IEKTPOHHbLIX MPMGOPOB 1 KOMMN/IEKCOB CamocTosTenbHas paborta

YK-2. 1 3naet HeoOxoauMBbIe ISl OCyIIeCTBICHHS PO ecCHOHATHLHOMH
AesITeJILHOCTH MPABOBbIE€ HOPMBI.

0 H806XO,CI.I/IMI::IX 4NnA OCyLLeCTB/1eHUA I'IpOdJeCCVIOHafIbHOI\/’I LeATENNbHOCTK NMPaBOBbIX Nexuuu; npaKTI/I‘-IECKVIe 3aHATUA;

HOpMaXx.

CamocTosaTenbHas paborta

3. CofepykaHue 1 CTPYKTypa ANCLMUN/NHBI

Tabnuua 3.1



TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble

thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTp: 4

AnpakTnyeckas egmHuLa: CBOGOAHbIE KONle6aHUs

1. CB06OAHbIE KONEbaHMs B
ocunnnaTopax. 3aryxarowle
KonebaHus. rapMOHNYecKune
KonebaHus. SHeprus
Kone6aHuiA. [JOGPOTHOCTb.
DNeKTpoMexaHnyeckas
aHanorus. dasosble
TpaeKTopun 1 ha3oBblii
nopTpeT. AgnabaTnyecKuni
NHBapWaHT. MNMoHATHE O
COOCTBEHHbBIX KOMlebaHmAX
HENIMHENHbIX OCLMNNATOPOB.

MK-1/TK.1

Nekuunsa

4. CB0o60AHbIe KONebaHus B
CBSA3aHHbIX OCLMNNATOPax.
HopmasnbHble KOOpAMHATHI,
cTeneHn cBo60Abl M MOAbI
Kone6aHuiA. SHeprus.
Ocumnnatopbl €
VHepL1aIbHON (MHAYKTUBHOW)
€BA3bl0. OCLUUINATOP.I,
CBA3aHHbIe Yepes XeCTKOCTb
(eMKOCTB).

MK-1/MK.1

Nekumnsa

AnpakTndeckas eanHuLA: BbiHY>KAeHHbIE KOMEO

aHunA

2. BbIHYXeHHble KonebaHus.
VimnegaHc konebaTtenbHO
cUCTeMbI. PeakTvBHasA 1
aKTUBHaA KOMMOHEHTB!
nMnefaHca. Pe3oHaHc
CMeLLleHnA. Pe3oHaHC
CKOPOCTW. SHeprus.
J06pOTHOCTL. Pe3oHaHCHbIe
SIBNIeHNSA B NOC/NeA0BaTeNlbHOM
1 B NapannieNbHOM KOHTYpax.

MK-1/MK.1

Nekumnsa

5. BbIHY>XXJ€eHHble KonebaHms.
KonebaHus B a1eKTpUYECKHN
CBA3aHHbIX KOHTYpax.
Pe3oHaHCHble CBOICTBA
CBA3aHHbIX KOHTYPOB.
DHepreTnyeckme
COOTHOLLIEHWA B YCNOBUAX
pe3oHaHca. NeKTPUYecKuii
(hunbTp-NpobKa 1 ero
MeXaHW4YecKuii aHanor.

MK-1/MK.1

Nekuwnsa

AvpakTnyeckas eanHuua: MNMapameTpuyeckme KonebaHms

3. MapameTpuueckune
KonebaHus. SHeprus
napameTprUeCKMX KOnebaHWii.
MapameTpryYecKunii pe3oHaHc.
®as30Bble TpaekToOpUN
napameTpryeckux KonebaHnii
ocumnnsTopa.

MK-1/MK.1

Nekuwnsa




AvpakTunyeckas eanHuua: KonebaHus B pacnpefeneHHbIX cucTemax

6. KonebaHus B
pacnpefefieHHbIX cucTemax.
PacnpegeneHHble
KonebartesibHble CUCTEMbI C
orpaHu4eHemM CO6CTBEHHBIX
4acTOoT CBEPXY.
PacnpefeneHHble
KonebatesibHble CUCTEMbI C
orpaHu4eHeM CO6CTBEHHBIX
4acTOT CHU3Y. BbIHYXXeHHbIe
KonebaHus B pacnpefefieHHbIX
cuctemax. MNoHATHE O
(ubTpax

MK-2/MK.2

Nekuwnsa

7. KonebaHwus B
KPUCTaNINYECKUX CTPYKTypax.
[ebaeBcKnin 1 6OPHOBCKWi
cnekTpsbl. Mepexog ot
AVNCKPETHOW CUCTEMDbI
CBS3aHHbIX OCLMNATOPOB K
CNJIOLLHOW cpege. Pusnueckas
npvpoga avcnepcun B
AVNCKPETHBIX U CMIOLLHbIX
cpefax.

MK-1/NnK.1,
MK-2/MK.2

Nekumnsa

8. KonebaHwisi B ANIMHHbIX
NHWAX. JTMHUKM nepepay 6e3
notepb. JIMHUKM nepegayn ¢
notepsamu. BonHosoe
COMPOTUBNEHWE TNHWN.
OTpaxkeHWe 0T KOHLA TMHKK
nepefayn. Pe3oHaHCHbIe
CBOWCTBA /IMHWIA Nepefay.
HeunckakatoLlas MHUA.

MK-2/MK.2

Nekumnsa

OnpakTndeckas eanHuLa: ABTOKoebaHns

9. ABTOKO/IEGAHMS.
OCUMNNATOPHBIV 1
HaKoOMUTENbHbIM TUMbI
aBTOKO/e6aTe/NbHbIX CUCTEM.
BanaHc sHeprum n ha3oBbIi
NMopTPeT. BbipoXaeHHbIe
aBTOKONe6aTeNbHbIE CUCTEMbI.
MSArKUiA 1 XXECTKNIA PEXMMbI
BO30Y>XEHMS1 aBTOKO/1e6aHNIA.
Na3sep Kak aBTOKONEOATE/IbHASA
cucTema.

MK-1/mMK.1

Nekuus

AnpakTudeckas egnHuuya: Bo

/THOBbIE NPOLECChI

10. MNoHATKEe 0 BOTHOBbIX
npoteccax. BonHbl B
CM/OLLHOM cpefe. MimnegaHc
cpefpl. MNpeobpa3oBaHve BOSH
Ha rpaHuLe AByx cpeg.
CornacosaHuve NMneaaHcos.

MK-1/NnK.1

Nekumnsa




11. BOMHbI, Ny4YKN 1 Nyun B
onTtuke. ®asoBas 1 rpynnosas
CKOpO-CTu. lNMapakcnanbHoe
BO/IHOBOE YpaBHeHMe.
["ayccoBbl MyYKn 1N NX
npe6pasoBaHus. ONTUYecKune
pe3oHaTopsl.

MK-2/MK.2

Nekuus

12. ABTOBOJIHOBbIE MPOLIECChI.
basoBble mogenu
aBTOBOJ/IHOBbIX CUCTEM.
da3npoBKa aBTOKONIe6aHWI B
O[lHOPO/HbIX CUCTEMAX.

MK-1/TK.1,
MK-2/MK.2

Nekuwnsa

AupakTudeckas eguHuLa: ONeKTpom

alrHNTHbIE BOJIHbI

13. PacnpocTpaHeHue
3N1eKTPOMarH1THbIX Nosei B
MeTa/l/IMYEeCKNX CBETOBOAX.
CTpyKTypa nons B BONHOBOSE.
Ycnosue CUHXpOHU3aLUMK has.
Koneb6atefbHble MOAbI.

MK-2/MK.2

Nekuus

AnpakTuueckas eanHuLa: ONTUYECKIE BO/THOBO/bI

14. PacnpocTpaHeHune
CBETOBbIX BOJH B
[N3/1eKTPMYECKOM BOJTHOBOJE.
MopoBsas cTpykTypa. BnnaHue
aucnepcun Ha
pacnpocTpaHeHne CBETOBbIX
BOJIH. BivaHme gucnepcnn Ha
pacnpocTpaHeHue
OMTUYECKOro MMnyJbea.
[synydyenpenomnsatoLme
OMNTUYECKNE BOSIHOBOAbI.

MK-2/MK.2,
YK-2.1

Nekuunsa

Onpaktuyeckas egmHumua: CeeToBble

Nonsa B HeIMHENHbIX cpefax

15. CBeTOBbIe BO/IHbI B
NNHeWHbIX cpefax. MoHsaThe
06 31eKTPOHHO Ancnepcun.
OueHKa AMCnepCroHHbIX
CBOWCTB nnasmbl. CBETOBOE
[aBnieHve.

MK-2/MK.2

Nekuwnsa

16. BnunsiHne HeNMHeHbIX
3heKTOB Ha
pacrnpocTpaHeHne CBETOBbIX
noneii. BsanmoaencTeune ceeta
CO Cpefoii C KBagpaTUYHOM
HeNMHENHOCTbI0. DeKT
OMTUYECKOr0 eTEKTUPOBaHMS.
MapameTpuyeckoe ycuneHune
cBeTa.

MK-2/MK.2

Nekuwnsa

TeMbl NPaKTUYECKMX
3aHATUN

Yacbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTVBHbIE
opmbl, yac.

NHankKaTopbl
[OCTMKEHMSA
KOMMeTeHLn

Yyue6Has AesTeNbHOCTb

CemecTp: 4

OnpakTndeckas eanHuua: CBoboaHbIe KoebaHMs




1. apmMOHMYeCKME U
3aTyxaroLme KonebaHms.
®as30Bble TpaekTopUn 1

o 2 2 2 MK-1/MK.1 |MpakKTryeckoe 3aHATHE
(ha3oBbIin NopTpeT. KonebaHus
B /MHEVHbIX N HENNHEWHbIX
ocuMNNIATOpax.
AunpakTndeckas egnHuLa: BelHY>KaeHHbIe Ko/ebaHuWs
2. BbIHY>XXa€eHHble KonebaHms.
NoBefeHU nnnar n
OBEACHIE OCLANNATOPA NOA 2 2 2 MK-1/MK.1 [[paKTuyecKoe 3aHATHE
BO3[eNCTBUEM BHELLUHETO
NepuoAMnYecKoro BO3MYyLLIEHUS.
AnpakTndeckas eguHuua: MapameTpuyeckue KonebaHUA
3. CBoiicTBa napameTpuUyecKmx
P P 2 2 2 MK-1/MK.1 [MpaKTryeckoe 3aHAaTHe

KonebaHui.

AnpakTuueckas earHnLa: KonebaHus B pacnpeaenieHHbIX cMcTeMax

4. OnpepaenexHune YyacToT

HOpMa/bHbIX MO KONebaHwuii B 5 5 9 MK-1/MK.1, HDaKTMYeCKOe 3aHATHE
CBAA3aHHbIX OCLMNAATOPAX U nK-2/mK.2 |''P

MOJIEKY1ax rasos.

5. KonebaHusa B MK-1/MK.1,

pacnpefeneHHbIX cucTemax u 2 2 2 AK-2/TTK 2 MpaKTnyeckoe 3aHATHE
KPUCTa/IIMYECKNX CTPYKTYpax. '

AnpakTnyeckas eanHuLA: 3NeKTPoOMarHUTHbIE BOJTHbI

6. VI3yueHve pacrnpocTpaHeHus

BO/IHOBbIX MPOLIECCOB B NK-1/MK.1,

CNJIOLUHbIX cpefax. 3yveHune 2 2 2 MK-2/TK.2, |MpaKTnyeckoe 3aHsATHE
NHTePgepeHLn ONTUYECKNX YK-2.1

BOJIH.

AvpakTudeckas eguHuua: ONTUYeCKne BOSTHOBObI

7. ONTUYeCKMe pe3oHaTopb! 2 2 2 r”i;ﬁ/_g ?'2’ MpakTn4yeckoe 3aHATUE

AvpakTryeckas eanHuua: CBeToBble

Nosst B HEMMHENHbIX cpefax

8. V13yueHue B3aMo/eincTBus
CBETOBbIX Mosel ¢ 2

MK-2/TK.2,

2 2 YK-2.1

HENNHENHbIMK cpeamu.

MpakTnyeckoe 3aHATUE

3.1

lNMpaKTnyeckasa NnoaAroToBKa

Tabnuua 3.2

dopmbl opraHmsauum

CogepkaHue NpaKTUYeCKOi NOATroTOBKM

Ne TeMbl 3aHATUIA o
3aHATUN (BMAbI paborT)

1 "apMOHMYecKmMe 1 3aTyxatoLme KonebaHus. |IMp BbINonHsieT cnepytoLme Buabl padoT:
da30Bble TpaekTOpMM 1 (Ha30BbI NOPTPET. 0cBamBaeT 06LHOCTb METOAOB aHa/In3a
Kone6aHus B MIMHENHbIX N HENTMHERHbIX COBCTBEHHbIX KOMebaHWil Ha 0CHOBE
ocuunnsTopax. 3N1EKTPOMEXaHNYECKO aHaornm u

npeacTaBneHnin KonebaHuii Ha ha3oBoi
M10CKOCTY;
2 BbIHyXaeHHble KonebaHws. MoseaeHve Mp BbINoHAeT crefytoLime Bkl paboT:

NepVoANYECKOro BOMYLLIEHMS.

ocumnnAaTopa nog BO3,£I'EI\/'ICTBI/IeM BHELLUHEro

MOMb3YeTCs NOHATMEM INEKTPUYECKOTO 1
MeXaHW4eCKOro MMMeflaHCcoB, YCBanBaeT
(hM3NYECKIMIA CMbICNT aKTUBHOM 1
PEaKTUBHOI YacTu MMMefaHca,
aHanM3npyeT 3HepPreTUUECKMiA GanaHc npu
BbIHY)XEHHbIX KONEGAHMAX;




3 CBoiicTBa NapamMeTpUYECKNX KONeGaHNIA. Mp BbINONHSET cnefytoLme Brabl paboT:
MO/b3YeTCS1 OCHOBHbLIMM MOHATUSMM
Teopuu napameTpUUECKnX KonebaHuii B
MEeXaHWUYECKMX U 3NEKTPUYECKNX
ocUMNNATOpax U NpeacTaBneHNEM 3TUX
K0NebaHWi Ha (ha30BOIA MNOCKOCTH;

4 OnpepeneHne 4acTOT HOPMaSIbHbIX MOZ Mp BbINonHseT cnegytolme Buabl pabor:
Konie6aHWin B CBA3AHHbIX OCLMIIATOPAX U MO/b3YeTCs NOHATUAMU NapLyabHON
MOJ/IeKY/1ax rasos. MOZbI M 3HEPrK KonebaHWi B CBA3AHHbLIX

ocuunngaTopax;

5 KonebaHus B pacnpegeneHHbix cuctemax n | IMp BbINonHseT cnegytolme bl pabor:
KPUCTaIINYECKMX CTPYKTYpax. MO/b3YeTCs NOHATMEM O COBCTBEHHBIX U

BbIHYX[EHHbIX KO/leGaHusX B
pacnpefeneHHbIX CUCTEMax OCLMNNATOPOB
KaK MOZENsX KpUCTIIMUECKMX CTPYKTYP,
B3aMOAENCTBYIOLLMX C ONTUYECKNM

U3NYYEHNEM;
6 M3yuyeHmne pacnpocTpaHeHunsi BOSHOBbIX Mp BbINonHseT crefytolye Bkl paboT:
MPOLLECCOB B CM/OLLHbIX Cpedax. MayueHue MoMb3yeTcs OCHOBaMU TEOPUM
MHTEPdEPEHLIMM ONTUYECKUX BOSH. pacnpocTpaHeHu st BOMHOBbIX MPOLIECCOB B

CM/OLWHBIX Cpeaax; MeTofamMm pacuéra
NHTEPgEPEHLMOHHbIX Nonel oT
pasfMYHbIX KOMOVHALUIA TOUEUHbIX
MCTOYHWUKOB C y4eTOM (hasbl 1 4acTOTb!
N3NYYeHNs;

7 OnTunyeckrie pesoHaTopsl Mp BbInonHseT cnefytoLLme bl paboT:
M0/b3YeTCA OCHOBHbLIMU MPeACTaB/IEHNAMM
0 CTPYKTYpE CBETOBbIX MO/EN B
OMTUYECKMX Pe30HaTOpax yCTaHOB/IEHHOMO
1 He yCTaHOB/IEHHOTO TWNOB;

8 W3yueHune B3aMogeiCTBIS CBETOBLIX Mosielt |IMp BbINoHsEeT crefyroLve Buabl paboT:

C HE/IMHEMHbIMU cpefamu. Monb3yeTcs MOZENbIO Cpefibl Kak
KOHTUHWYMa HeNMHENHbIX OCLIMNNSTOPOB,
B3aMOZENCTBYE CBETA, C KOTOPLIM
onpegenser;

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHaKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToATe/IbHOWN paboThl JOCTVKEeHUA
< |BbINO/IHEHME [KOHCY/IbTALNN
KOMMeTeHU M
Cemectp: 4
MK-1/MK.1,MK-
1 |KOHTpO/NbHbIe paboThbl 21K 2 14 6

KoHTponbHas paboTa no Kypcy. CogepXuT 3afaqm v Bonpocbl 06 OCHOBHbIX CBOMCTBaxX KonebaHuii B
ocuMNNATopax N pacnpoCTPaHEHMIO ONTUYECKUX BOSTH B HEOTPAHMYEHHbIX M OrpaHUYEHHbIX Cpeaax:
3ankuH A. [l. KonebaHus 1 BOSHbI [SNEKTPOHHbIN pecypc] : 3NeKTPOHHbINA y4e6HO-MeTOANYECKNIA
komnnekc / A. [. 3aukunH ; HoBocm6. roc. TexH. yH-T.- HoBocnounpck, [2015].- Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222211.- 3arn. ¢ akpaHa. CTpenbLos C. A. 3agauu no
3NeKTPOMarHeTn3my, KonebaHnsm 1 BosHam, ONTUKE, KBAHTOBOI 1 A4ePHON (hn3nKe [DNeKTPOHHBIN
pecypc] : 3aNeKTPOHHbIN yuebHo-MeToAMYecKuniA kKomnneke / C. A. Ctpensuos, C. A. Moroxux ; Hosocu6.
roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242800.- 3arn. ¢ akpaHa.

2 |Pra/pedepar NK-2MK.2 |12 3




: 3amkuH A. [l. KonebaHusi 1 BOMIHbI [ONEKTPOHHLIN pecypc] : 3NeKTPOHHbIA Y4e6HO-METOANYECKNT
komnnekc / A. [. 3aukunH ; HoBocm6. roc. TexH. yH-T.- HoBocnounpck, [2015].- Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222211.- 3arn. ¢ akpaHa. CTpenbLos C. A. 3agauu no
3NeKTPOMarHeTn3my, KonebaHnsm 1 BosHaM, ONTUKE, KBAHTOBOM M A4ePHON (hn3nKe [DNEeKTPOHHBIN
pecypc] : 3aNeKTPOHHbIN yuebHo-MeToAMuYecKuniA kKomnneke / C. A. Ctpensuos, C. A. IMNoroxux ; Hosocn6.
roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242800.- 3ar. ¢ aKkpaHa.

MK-1/MK.1,MK-

2/MK.2,YK-2.1 24 0

3 |loaroToBKa K 3aHATUAM

MpocMoTp NeKuMiA, NOATOTOBKA K MPAKTUYECKMM 3aHATMAM: 3anknH A. [. KonebaHus 1 BOHbI
[3neKTpoHHBbIV pecypc] : 3NeKTPOHHBIA y4ebHO-MeToaMYecKuin komnneke / A. [. 3ankuH ; HoBocu6. roc.
TeXH. YH-T.- HoBocubupck, [2015].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222211.-
3arn. ¢ akpaHa. CtpenbLoB C. A. 3agaun no 3neKTpoMarHeTuaMy, KonebaHmsim 1 Bo/IHaM, ONTHKe,
KBaHTOBOW W AflepHON Pr3NKe [SNeKTPOHHBINA pecypc] : 3N1eKTPOHHbIA y4e6HO-MeTOANYECKUI KOMNJIEKC /
C. A. Ctpenbuos, C. A. lMoroxux ; HoBocmb. roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242800.- 3arn. ¢ aKpaHa.

MK-1/MNK.1,MK-

2/TK.2 6 0

4 | dononHuTenbHas yuyeGHas AesTeNbHOCTb

CamocToATeNbHOe U3yYeHNe Pas/IyHbIX TUMOB Pe30HaToOPOB /1a3epos: 3avkuH A. [I. KonebaHus v BONHbI
[ONeKTPOHHBIA pecypc] : aNeKTPOHHBbINA y4ebHO-MeToaNYeCcKMiA komnneke / A. [. 3ankunH ; HoBocub. roc.
TexH. yH-T.- HoBocn6bupck, [2015].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222211 -
3arn. ¢ akpaHa. CtpenbuoB C. A. 3agayn no 3neKTpoMarHeTu3My, KonebaHmsm 1 Bo/IHaM, ONTUKE,
KBAHTOBOW W SAepHON Pr3nKe [SNeKTPOHHbIN pecypc] : aNeKTPOHHbIN y4e6HO-METOANYECKNIA KOMIEKE /
C. A. Ctpenbuos, C. A. lMoroxwux ; HoBocKo. roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexkxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242800.- 3ar. ¢ aKkpaHa.

MK-1/MK.1,MK-

2/TK.2 25 2

5 |lMoproTtoBka K arrectauumm

: 3avkuH A. [I. KonebaHus 1 BO/HbI [SNEKTPOHHBIV pecypc] : 3N1eKTPOHHBbIA y4e6HO-MeTOANYECKNIA
Komnnekc / A. [. 3aukvH ; HoBocm6. roc. TexH. yH-T.- HoBocmbupck, [2015].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222211.- 3arn. ¢ skpaHa. CTpenbuos C. A. 3agauu no
3NEKTPOMarHeT13My, KonebaHusm 1 BOSIHaM, ONTUKE, KBAHTOBOW U AePHOIN Pr3NKe [SNeKTPOHHbIN
pecypc] : aNeKTPOHHbIV y4ebHO-MeToanYeckmnin komnneke / C. A. CTpensbuos, C. A. MNoroxux ; Hoocuo.
roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242800.- 3arn. ¢ aKpaHa.

3.3 TexHonorms oby4eHns

[lna opraHn3aummn n KOHTPOIA CamoCTOATeNbHOW paboThbl 06yHatoLLMXCH, & TaKXKe NPOoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCH UH(OPMaLYOHHO-KOMMYHUKaLNOHHbIE TexXHoorum (Tabn. 3.4).

Tabnuua 3.4
[JedAtenoHocTb VH(opmaunoHHO-KOMMYHMKaUVOHHbIE TEXHOI0M N
KoHcynbTnpoBaHue e-mail
KoHTpO/b 3BC

PasmeLLieHne yueGHbIX
MaTepu1anos

36C




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Kogb! hopmMumpyemblx

Ne HanmeHoBaHMe akTUBHbIX hopM .
KOMMETEeHUMN

1 [Jlekumsa B hopme ANCKYCCUM MK.1,

dopmupyembie ymenusi: 1. [[poBoauT mouck HayyHO-TEXHUYECKON MHDOPMALIIN AJIs
omnpezeneHrs KOMILIeKca TpeOOoBaHUil K pa3padaTsiBaeMOMy ONTUKO-3JIEKTPOHHOMY IPUOOpPY

KpaTtkoe onncanne npumeHenusi: [I0CTOSHHBIN KOHTAKT CO CTYAEHTaMH BO BpeMs JIEKLIUI uepes
o0CykneHne marepuana

2 _|Mpo6nemHblii MeTon [MK.1;

®opmupyembie ymenus: 1. [IpoBoauT mouck HayYHO-TEXHUYECKON MHGDOPMALIUU IS
omnpezaeneHrs KOMILJIeKca TpeOoBaHUil K pa3padaTsiBaeMOMy ONTUKO-3JIEKTPOHHOMY IPUOOpPY

KpaTtkoe onncanne npumeHeHus: [10CTOSTHHBIN KOHTAKT CO CTYAEHTaMH BO BpeMs
1abopaTopHOil paboThI Uepe3 MOCTAHOBKY U PelIeHne MpoOIeMbl

4. MpaBuna aTTecTaummn 06yyatoLLMXCa No AMCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUCTeMa
(BPC), no3BonatoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.

Kpatkas nHgopmauums o bPC npvseseHa B 1abn. 4.1.

Tabnumua 4.1
MuH. <
OueHvBaeMble BUAbl IeATENbLHOCTM 00yyatoLmnxcs 6ann MakcuMasibHbIn 6ann

CemecTp: 4

IIpaxkmuueckue 3anamus: 5 10
Konumponvnwvie pabomui: 13 25
PI'3/Peghepam: 13 25
Dkzamen: 0 40

B Tabnuue 4.2 npeAcTaBneHo COOTBETCTBIE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
Kogpl POopMbI KOHTPO/IA
KOMMETEH VHAMKaTopbl SOCTVKEHNA KOMMETEHLNIA
LI,MI‘/'I KoHTp. |3awmTa SKsameH
pab. Pr3/pP
MK-1/1 |NK-1/MK 1. NMpoBoanT NOWUCK HayUHO-TEXHUYECKOM MH(OPMaLIMK NS OnpeaeneHus + + +
K KOMM/iekca TpeboBaHuii K paspabaTbiBaeMOMY ONTMKO-3/1EKTPOHHOMY NPUGOpY;
MK-2/M MK-2/TK 2. Pa3pabaTbiBaeT TEXHUYECKME 331aHNS HA NPOEKTUPOBaHNE U
K KOHCTPYVMPOBaHWe ONTOTEXHWKW, OMTUYECKUX 1 ONTUKO-3/1EKTPOHHBIX NPUGOPOB 1 + + +
KOMIM/IEKCOB
VK-2 YK-2 1. 3HaeT HeobXxoauMble A5 OCYLLEeCTBEHMS MPOGECCUOHAIbHOW AeATENbHOCTU +
npaBoBbIe HOPMbI.

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPuIoXeHWn Ne 1 K paboueit
nporpamMme.




5. Jlutepatypa

OcHoBHas nuTepaTypa
1. Xpucrodopos B. B. Jlekuuu no pazaeny «BoaHbsp [ DeKTpOHHBIH pecypc]| | KOHCIIEKT JeKIuii /
B. B. Xpucrodopos, A. B. bapanos ; HoBocu6. roc. texs. ya-1.- HoBocubupck, [2014].- Pexum
nmoctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000208429 .- 3ar. ¢ 3kpaHa.
2. Capuna, M. I1. Kone6anus. Bomusl. Onruka. Konedanus u Bomusl. U.1/CapunaM.I1. -
Hosocubupck : HI'TY, 2013. - 100 c.: ISBN 978-5-7782-2355-4. - Tekct : anexktponssiii. - URL:
https://znanium.com/catalog/product/548309 (nara oopamenwus: 20.03.2023). — Pesxxum moctyma: o
TIOIITUCKE.
3. Capuna, M. I1. Kone6auus, Bonusl, ontuka/CapuraM.I1. - HoBocubupck : HI'TVY, 2015. - 116
c.: ISBN 978-5-7782-2697-5. - Tekcr : anextponHsrii. - URL:
https://znanium.com/catalog/product/546199 (nara odpamenwus: 20.03.2023). — Pesxxum mocrtyrma: 1mo
TIOITTHCKE.
4, Jlaunac6epr, I'. C. Onruka [Dnexktponnsiii pecypc] : Yueb. mocodue mist By3os / I'. C.
JlannacOepr. - 6-e u3m., crep. - M. : DU3MATIIUT, 2010. - 848 c. - ISBN 978-5-9221-0314-5. -
Pesxxum moctyma: http://znanium.com/catalog.php?bookinfo=421053 - 3aru. ¢ sxpana.

[lononHnTenbHas nuTepaTypa

1. Kum, B. @. Konebanus u Boaus! : yuebHOe ocobue / B. @. Kum, 3. A. Komenes, U. U.
Cyxanos. — Hosocubupck : HI'TY, 2022. — 66 ¢c. — ISBN 978-5-7782-4742-0. — Texkcr :
3J7eKTPOHHBIN // JIaHb : 31eKTpOHHO-O0nOnoTeuHas cuctrema. — URL:
https://e.lanbook.com/book/306329 (mara oopamenus: 20.03.2023). — Pexxum goctyma: ajs
aBTOPU3. MOJB30BATEIEH.

2. Topenux, I'. C. Konebanus u Bosasl / [openuk I'.C ., - 3-e u3a. - Mocksa :@U3MATIINUT, 2007.
- 656 c.: ISBN 978-5-9221-0776-1. - TekcT : anextponssiii. - URL:
https://znanium.com/catalog/product/944886 (nara obpamenwus: 20.03.2023). — Pesxxum noctyma: mo
ITOAITNUCKE.

VIHTepHeT-pecypchl

1. HayuHo-TexHUUECKUIT BECTHUK WH(GOPMALIMOHHBIX TEXHOJIOTHIA, MEXAaHUKHU M OIITUKH : 5KyPHAI /
Yuusepcuter UTMO : caiit. — Cankrt-IletepOypr. — 2001 — — ISSN (print version) — 2226-1494 ;
ISSN (online version) — 2500-0373. — URL: https://ntv.ifmo.ru/ (gata obpamenus: 20.04.2023). —
TeKcCT : 2JIeKTPOHHBII.

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M U

6.1 MeToguyeckoe obecrneyeHme

1. 3auxun A. JI. KonebGanust u BoaHBI [ DI€KTPOHHBIN pecypc] : 3IeKTPOHHBIN
yuebHO-MeTonmueckuii komrureke / A. JI. 3aukun ; HoBocu0. roc. TexH. yH-T.- HoBOCHOUpCK,
[2015].- Pesxxmm moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000222211.- 3arn. ¢ sxpaHa.

2. Ctpenbros C. A. 3agaun mo 31eKTPOMarHeTU3MYy, KOJIeOaHUSM M BOJTHAM, ONITHKE, KBAHTOBOU U
saepHol (usnke [DIeKTPOHHBIN pecypc] : AMeKTPOHHBIN yuyeOHO-MeToanmyeckuii kommieke / C. A.
Crpensuos, C. A. IToroxxux ; HoBocu6. roc. TexH. yH-T.- HoBocubupck, [2020].- Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242800.- 3ary. ¢ 3xpaHa.

6.2 Cneunann3vpoBaHHOe NporpamMmmHoe obecreyeHme
1 Bpay3sep Mozilla Foundation Mozilla Firefox
2 ITaket oducHbix mpunoxxkeruii Microsoft Office

6.3 VIH(hopMaLMOHHbIe TexXHOornm



IMpw ocyLLeCTBEHNI 06pa30BaTe/IbHOO NPOLECca Mo AUCLMNMHE NMPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 3/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

7. MaTepnanbHO-TeXHNUYeCcKoe obecneyveHne

JTabopaTopHbIin CTEHA

No

HanmeHoBaHue

Ha3HauyeHne

1

Ocumnnorpat ADS-2221MV

3aHATUSA NO "OCHOBbI ONTUKN"
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®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCIHHUIIINHBI
KoJe0anus v BOJHBI

O6pazoBarenbHast nporpamma: 12.03.03 @oronuka u ontonHpopmaruka, npoduis: OnTu4eckue u
KBaHTOBBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH

HoBocubupck 2022



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mieHHass cTpykTypa ()OHAA OLEHOYHBIX CpPeACTB Mo aucuumnauHe KoneOaHus W BOJHBI
npencraBieHa B TaOmure. COBOKYMHOCTh pPe3y/IbTaToOB OOydYeHHsI IO JWCHIUIUIMHE COOTHECEHA C
YPOBHSAMHU CPOPMHUPOBAHHOCTH KOMIETCHIIMA M COOTHECEHHBIMU C HUMH WHAUKATOpamu. MHAMKATOPHI
JOCTHDKEHUS] KOMITETCHIIMH U3MEPSIEMBI C TIOMOIIBIO CPEJICTB TEKYIIEH U MPOMEXYTOYHON aTTeCTAIUU 10
pucuuminne KonebaHus 1 BOJIHEI.

Tabnuna

dopmupyemblie
KOMIIeTeHI[UH

HNupnkatopsl
KOMIIeTeHIN i

Tembl

JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JTOCTHIKEHUS KOMIIeTeHIUH

Meponpusitust
TEeKYIIero KOHTPOJIst
(xoHTpOSIBHAS
padora, KypcoBoii
npoekrt, PI'3(P),
pedepar u ap.)

IIpomexyTouHas
aTTecTanus
(3Kx3aMeH, 3a4eT)

ITIK-1/TIK Cnocoben
K aHAN3Y
MMOCTaBJICHHOI
3a1a4n
HCCIIEJOBAHUMN B
o0iacTé (OTOHHUKH H
ontonH(OPMATHKH

1. ITpoBouT Mouck
Hay4YHO-TEXHUYECKOU
HHpOPMALIUY IS
OTIpe/IeICHUS
KOMILIIEKCa
TpeOoBaHMUit K
pa3pabaTbiBacMOMY
ONTHKO-
3NEKTPOHHOMY

npudopy;

ABrokonebanus. OCIHUIATOPHBII
u HaKOMHUTEJbHBIH THUIIBI
aBTOKOJIEOATEIbHBIX CHCTEM.
Banmanc osHeprmm w®  (a30BHIiI
TTOPTPET. BripoxxneHHBIC
aBTOKOJICOATEIbHEIC CUCTEMBL.
MArkuii M KECTKUH  pEeXUMBbI
BO30YKIICHHS ABTOKOJICOaHNA.
Jlazep kak aBTOKoJeOaTenbHast
CUCTEMA. ITapamerpuueckue
KoJIeOaHMSI. OHeprus
apaMeTPUICCKUX KoJIcOaHui.
ITapameTrpuyeckuit pe30HaHC.
da3oBble TPacKTOpUU
mapaMeTPUIeCKUX KoeOaHui
OCHIIIIATOPA. [onsarue 0
BOJIHOBBIX Iporieccax. BoxHBI B
CIUIOIIHOM  cpene.  MmmnenaHc
cpensl. [Ipeobpa3zoBaHne BONH Ha
TpaHUIe IIBYX cpen.
CornacoBanue HMIIEIaHCOB.
CBobonHBIE KosnebaHus B
OCIMJUTSATOPAX. 3aryxarorie
KoJieOaHusI. I'apMoHunueckue
KoJieOaHusi. DHeprust KoJjcOaHuil.
J1oGpOoTHOCTE.
DNeKTpoMeXaHUdecKass aHaJOTHsL.
®a30BbIc TpaeKTOPUH U (a30BBIi
MOPTpET. Anmabatudeckuii
WHBapHaHT. [Monsarue 0
COOCTBEHHBIX KOJICOaHUSIX
HEJIMHEWHBIX OCHUIUISITOPOB.

KontpombHsie
paborsr  PI'3,
pasiensl.

BCC

OK3aMeH, Bompochl 1
- 10.

[K-2/TIK Cnocoben
K pacuery,
IMPOCKTUPOBAHUIO U
KOHCTPYUPOBAHHUIO B
COOTBETCTBHU c
TEXHUYCCKHUM
3aJlaHAEM  THUIIOBBIX
cucreM, TpHOOPOB,
Jerajeil ¥ y3JOB Ha
CXEMOTEXHUYECKOM
U 9JIEMEHTHOM

2. Pa3pabatbiBaeT
TEXHUYECKUE 3aJaHUs
Ha MPOEKTUPOBaHKE U
KOHCTPYHPOBaHHUE
OINTOTEXHHKH,
ONITHYECKUX U
OIITHKO-3JIEKTPOHHBIX
pudopoB u
KOMIUIEKCOB

Brusaue HenmuHeWHBIX 3(dexTor
Ha paclpoCTpaHEHHWE CBETOBBIX
nosied. B3aumogeiicrBue ceera co
cpenoit c KBaJIpaTU4HOMI
HEJIMHEITHOCTBIO. S dexr
ONTHYECKOTO  JICTEKTUPOBAHHSL.
[NapameTpudeckoe YCHIICHHE
cBeTa. BONHBL, Tyykn W JIy4d B
orntuke. PaszoBas u TpymIOBas
CKOPO-CTH. [MapakcuansHOE
BOJIHOBOC ypaBHEHHE. [ ayccoBBI

Kontponbusle
paborer  PI'3,
paszensl.

BCC

DK3aMeH,
11-20.

BOIPOCHL

2




YPOBHSIX

IMy4ykKd W UX 1peOpazoBaHusl.

OnTudeckue PE30HATOPBI.
N3yuenue B3aUMOJIEHUCTBHS
CBETOBBIX ITOJICH C HEJIIMHCHHBIMH
cpeaamu. N3yuenue
pacmpocTpaHeHHS BOJIHOBBIX
MPOLIECCOB B CIUIOMIHBIX Cpefax.
Nzyuenue UHTEpEepEHIINU
ontuueckux BoJH. Konebanus B
JUTMHHBIX JIMHUSX. JInanun

nepegady  6e3 morepb. JluHumM
nepefadu ¢ norepsmMu. BonHoBoe
CONPOTHUBIICHUE JINHUMY.
OTpakeHHe OT KOHIA JIMHUH
nepenayu. PezoHaHcHbIE cBOMCTBa
JuHUR nepenad. Hewckaxaromas
JTHUASA. Konebanns B
KPUCTAINIMYECKUX  CTPYKTYpaXx.
lebaeBckuii ¥ OOpHOBCKMIA
crekTpsl. Ilepexon otr nuckpeTHOU
CHCTEMBI CBSI3aHHBIX
OCLIUIJIITOPOB K CILIOIIHOM Cpee.
dusnueckas MPUPOAA AUCIEPCHU
B JIUCKPETHBIX M  CIUIOIIHBIX
cpenax. Konebanns B
pacupelieNieHHbIX ~ CHUCTeMax U
KPUCTAINIMYECKUX  CTPYKTYpax.
Komebannss B pacmpenerneHHBIX

CHCTEMAX. PacnpenencHubie
KoJiebaTeabHbIE CHCTEMBI c
OTpaHHYEHUEM COOCTBEHHBIX

4acTOT CBepxy. PacmpexeneHHbIe
KoJieOaTelIbHbIE  CHCTEMBI c
OTpaHHYEHUEM COOCTBEHHBIX
YacTOT CHH3Y. BBIHYX/IEHHbIE
Kole0aHusi B  PpaCIpeleICHHBIX
cucremax. [loHartue o ¢mIbTpax
Onruyeckue PEe30HATOPHI
PacnipocTpaneHue CBETOBBIX BOIH
B JIUDJIICKTPUYIECKOM BOJHOBOJIE.
MopoBass crpykrypa. Biusnue
JMCIIEPCHU Ha pacnpoCTpaHEHUE

CBCTOBBIX BOJIH. Bnusune
JUCIIEPCUU HAa PACHpPOCTPaHEHUE
ONTUYECKOTO UMITyJIbCa.
JByiydenpenomisomue
OINTUYECKUE BOJIHOBOJIBI.
Pacnpoctpanenue
JJIEKTPOMArHUTHBIX ~ TOJNEH B
METaJUIMYECKUX CBETOBOJAX.

CrpykTypa TONs B BOJHOBOJEC.
VYcioBue cHUHXpoOHHM3anHMU  Qas.
Konebarensusie Moapl. CBETOBEBIE
BOJIHBI B HHHeﬁHBIX cpezlax.
Ilonsartue 00 BJIEKTPOHHOM
JTUCTIEPCHUH. OreHka
JII/ICHepCI/IOHHBIX CBOﬁCTB I1IJ1a3MBI.
CBeTOBOE IaBJICHHUE.

VK-2 Crocoben

OTpEeeIIsATh
3amad = B

Kpyr
pamkax

MIOCTABJIEHHON LeNn
u BBIOMpATh

OITUMAJIbHBIE
CI10COOBI

nux

1. 3naer
HEOOXOJUMEIE IS
OCYIIECTBIICHUS
poheCCHOHATBHOM
JIEATENLHOCTH
MPaBOBbIE HOPMBI.

N3yuenue B3aUMOJCHCTBUA
CBETOBBIX ITOJICH ¢ HEJIMHEHHBIMH
cpelnamu. N3yuenue
pacnpocTpaHeHus BOJHOBBIX
MPOLIECCOB B CIUIOLIHBIX Cpefax.
Nzyuenue UHTEp(EepEHIINN
ONTHYECKUX BOJH. OnrHyeckue

KoHnTponbHble
paborsr  PI'3,
pas3zaensl.
Kontponbusle
paborsr  PI'3,
paszaensl.

BCC

BCC

DK3aMeH,
21-30.

BOTIPOCHI
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pelIeHus, UCXOAs U3 pe30HaATOPHI Pacnpoctpanenue
JIEACTBYIOIINX CBETOBBIX BOJIH B
MIPaBOBBIX HOPM, JUDIIEKTPUIECKOM BOJIHOBO/IE.
MMEIOIINXCSI MogpoBass cTpykrypa. Bnusaue
pecypcoB " JUCTIEPCUU Ha PaclpoCTpaHEHHE
OTrpaHUYEHUI CBETOBBIX BOJIH. Binsane
JUCTIIEPCUU HAa PaclpoCTpaHEHHUE
OIITUYECKOTO HMITYJIbCA.
JBymyuenpenomisionye
OIITUYECKHE BOJTHOBOIBI.

B nBe ipaBbie KOJIOHKH TaOIUIBI pa3pabOTUNKOM BHOCSTCS HAUMEHOBAHHSI MEPOTIPUSI THIA:
— Tekymero koHTposs u3 IlacmoproB koHTposibHOM padoThl, PI'3(P), pedepara, KypcoBoii paboThI
(B 3aBECHMOCTH OT TOro, kakoi Busi CPC npeaycMoTpeH y4eOHBIM IIJIAHOM)
— TPOMEXYTOYHOro KOHTpoJs u3 Ilacmopra 3adera mim 3k3aMeHa (B 3aBUCHMOCTH OT TOTO, Kakas
(dbopMa IPOMEKYTOUHOM aTTECTAIMH MTPEAYCMOTPEHA YI€OHBIM TIIIAHOM )
C YKa3aHHeM ceMecTpa (AJ11 MHOTOCEMECTPOBBIX TUCIIUILINH)
[[BeTHO mIpu]T U3 TEKCTA yIATHUTH!

BHUMAHUE! B Tom ciyuae, eciaud B yueOHOM IIIaHE HE 3aIlUIaHUPOBAHBI (POPMBI TEKYIIETO KOHTPOJIS
(PI'3, pedepar, koHTponbHAs paboTa, KypcoBas padoTa), TO pa3pabOTYUK 00s3aH 3aMOJHUTH CTOJIOEII
«MeponpusiTusi TeKyIllero KOHTPoJis1 (KOHTPoJIbHasi padoTa, KypcoBoii npoekT, PI'3(P), pedepar u
Ap.), BHECS TyJa T€ BUIBI paOOT, KOTOPBIC OH OLICHUBAET IIPU U3YYCHHUH IACIHMILIHHBI.

[TpumepHBIi IEpeUeHb OIICHUBAEMBIX TEKYIIIMM KOHTPOJIEM BHJIOB PalbOT:

— OLICHKA YCTHBIX OTBETOB Ha MPAKTUUECKUX (CEMHUHAPCKUX) 3aHATUAX (0053aTEJIbHO yKa3aTh HOMEp
WIA TeMy IHPAaKTHYECKOTO (CEMHHAPCKOr0) 3aHATHs, Ha KOTOPOM OyJeT YCTaHABIMBATHCS
c¢(OpMUPOBAHHOCTH JIAaHHOTO UHJIUKATOPA)

— TECTHpPOBAHHUE, B T.4. KOMIIbIOTEPHOE (yKa3aTh HOMEpPA 3aJJaHUl B TECTE)

— BBIIOJHEHHUE CaMOCTOATENIBHBIX Pa0OT PAa3HOro BUAA, B TOM YHUCIE NHCbMEHHBIX JIOMAIIHHX
3a/1aHui (yKa3aTh HOMEPA WU TEMBI CAMOCTOSITEILHBIX 3a/IaHU )

— 3aIIUTa TBOPYECKOH paboThl (yKa3aTh TEMbI TBOPUYECKUX padoT)

— TEPMMHOJIOTUYECKUN AUKTAHT (yKa3aThb TEMbI, 10 KOTOPHIM OH IIPOBOJUTCS)

- HUT.I

2. MeToauKka olleHKH 3TaoB (l)OpMI/IpOBaHI/Iﬂ KOMIIeTEHIIMI M0 AMCHUILIHHE

Pesynbrarel OoOyueHus 1O AMCLUMIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B IpOTrpamme
WHAWKAaTOpaMH JOCTH)KEHHsS KOMIIETEHLUH IIPOBEPSIOTCA IPU IPOBEIECHUU MEPOIPHUITHH TEKyLIeH
aTTecTauuu (KOHTPOJIs) B MPOIECCEe N3YUEHUsI TUCIIUIUIMHBI, YKa3aHHBIX B Tabnuue pasnaena 1.

B 4 cemecTtpe 00s3aTenbHBIM 3TAllOM TEKYIIEW aTTECTAlMU SIBJISIOTCS pacyeTHO-Tpaduyeckoe
3ananue (pabora) (PI'3(P)), xontponbHas pabota. TpeboBanus k BeimonHeHuto PI'3(P), koHTponbHON
paboTHI, cOCcTaB U IMpaBuiia OLleHKH cpopmynupoBansl B nacnopte PI'3(P), koHTponbHOI paboThI.

[TpomerxyTouHas aTTecTanys 1Mo AMCHMILJIMHE NMPOBOIUTCA B 4 cemecTpe - B GopMe dK3aMeHa,
KOTOPBII HalpaBJeH Ha OLEHKY C(OPMHUPOBAHHOCTH PE3YJIBTATOB OOYUYESHHS M0 AUCUUIUIMHE (MOJIYIIO),
COOTHECEHHBIX C YCTaHOBJICHHBIMH B IpOrpamMMe MHIMKaTopaMu aocTwkeHus xommnereHuui [1K-1/11K,
[TK-2/TIK, YK-2 1 COOTHECEHHBIX ¢ HUIMU MHMKATOPOB. (CM. TaONIUILy pa3zaena 1).

DK3aMeH MPOBOAWTCS B YCTHOW (hopme mo OwmiieraMm, COIEpKalluM JBa BOIPOCA, KaKIbId W3
KOTOPBIX TpeOyeT pa3BepHYTOTO OTBETa C MOSICHEHUSMU U OOOCHOBAaHHMEM H3JIaraeéMoro Marepuana.
buner popmupyetcs u3 npuBenenHoro B [lacmopre sk3aMeHa CucKa BOTIPOCOB, MO3BOJISIOIINX OIIEHUTH
pe3ynbTaThl O0yYEHUS MO TUCIUILUINHE, COOTHECEHHBIE C YCTAHOBJICHHBIMH B IIPOTpaMMe WHIUKATOpaMHU
JOCTYOKCHHST KOMITETEHITAMN.

O6H_[I/IC IpaBuJjia BBICTABJICHUA OLICHOK TeKyLueﬁ )51 HpOMC)KyTO‘-IHOﬁ aTTeCTallvuy 110 JUCHUIIINHC

4




OTIpeNeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTUINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIACTCS OIIEHKA YPOBHEH HOCTUTHYTHIX
pe3ynbTaToOB OOYUEHUsI O NUCIUIUIMHE, COOTHECEHHBIX C YCTAHOBICHHBIMU B IIPOTpaAMME WHIAMKATOPAMHU
noctmwkerus komrnerenuuid [TK-1/T1K, ITK-2/TIK, YK-2, 3akpernieHHbIX 3a TUCIUILTHHOMN.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKEHUS KOMIIeTeHIUIA

IIponBunyThIii. TeopeTHueckoe  COINEpKAHUE Kypca  OCBOEGHO  IOJMHOCTBIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTUYECKOE M TJIyOOKOe IOHMMaHHE y4yeOHOro marepuana M CIIOCOOHOCTb K
CaMOCTOSITETILHOMY TIOTIOJHEHUIO M OOHOBIICHHMIO 3HAHMM B XoJe JaibHeimmeidl yueOHOMl paboThl u
npodeccnoHanbHON AesTenbHocTH. CHOpMUPOBaHBI HEOOXOIUMbIE HABBIKU MpaKkTHUecKoi paboTel. Bee
yueOHbIe 3aJlaHHsl, TPETyCMOTPEHHBIE TPOTPaMMOil 00y4EHUsI, BBIIOJIHEHB KAYECTBEHHO, 0€3 3aMe4YaHui.
Pe3ynpTarhl 00ydeHUs MO AUCUUILIMHE (MOZYNIO), COOTHECEHHbIE C YCTAaHOBJIEHHBIMU B IIpOrpamme
UH/IMKATOpaMH JOCTIKCHHS KOMIIETCHIIMH, OIICHEHBl YHWCIOM OajuloB, BXOSAIIMM B JHANa30H
IIPOJBUHYTOTO YPOBHS.

Ba3oBbiii. Teoperuueckoe copepikaHHE Kypca OCBOGHO B 00beMe, HEOOXOAWMOM st
nanpHelmeil y4eObl M mpodeccHoHaNbHOM  esATeNbHOCTH. HaBblkM mpakTU4yeckold padoThl
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemaycMoTpeHHBIe IPOrpaMMOoil 00y4eHUsT ydeOHbIe 3aaHus
BBIMIOJTHEHBl C HEOONBIIMMHU MOTPEIIHOCTSIMHU. Pe3ynbTaThl 00y4eHHs] MO AUCHUILIUHE (MOIYIIO),
COOTHECCHHBIE C YCTAHOBJICHHBIMU B MPOTPAMME MHIUKATOPAMU JOCTHKCHUS KOMIICTCHIIHH, OICHCHBI
YrCcIOM OaJlIoB B mpezenax 0a30BOr0 YPOBHSL.

IMoporoBelii. Teoperuueckoe coaepKaHUE Kypca OCBOCHO B 00beMe, HEOOXOIMMOM s
JanpHeimei yueObl u npodeccuoHalbHON AeaTenbHOCTH. HekoTopble MpakTHUecKre HaBbIKU paboThI C
chopMupoBaHbl ¢ TmpobOenamMu. YueOHbIE 3aJaHMsl, NPEAYCMOTPEHHBIE MPOrpaMMON OO0y4eHus,
BBINOJIHSJIMCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM IperojaBaTeins. Pe3ynbTarsl
00y4eHHUs 10 AUCLUHUILIMHE (MOJYJII0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B IIPOTrPaMMeE MHAMKATOPaMU
JOCTH>KEHUS] KOMIIETEHLIMH, OLIEHEeHbl YUCIIOM OallIoB B IIpejiesiaX HOPOroBOro YpOBHSL.

Hu:xe moporosoro. Teopernueckoe cojepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumeie
HaBBIKM MPAKTUYECKONH paboThl C(HOPMHUPOBAHBI MHUHHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMM,
MPEeyCMOTPEHHBIX NpOrpaMMoi OOy4deHMs, HE BBINIOJIHEHBbI. Pe3ynbraTel OOydeHUs MO JUCIMILINHE
(MOZyJI0), COOTHECEHHBIE C YCTAHOBJIEHHBIMH B MPOTrpaMMe MHIAMKATOPAMHU JTIOCTHKEHUSI KOMITETEHIIUH,
OLICHEHBI YHCJIOM 0aJUIOB, BXOJSIIMX B AUAINa30H HUXKE TOPOrOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITICTO OOpa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOIOTHIA

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «Konebanus u BOJIHBI», 4 CEMCCTP

1. Meroauka oleHKH

DK3aMeH TpOBOJIUTCSA B YCTHOHM (opme, mo Owneram. buier coctouT u3 2 BOMPOCOB U
(opMHpYeTCs TI0 CIIETYIOIEMY TPABHITY:
— TIepBBIA BONPOC BBIOMpACTCS U3 Iuara3oHa Bompocos 1 - 15;
—  BTOPO# BOIPOC U3 auara3zona Borpocos 16 — 30.
Takum 00pa3oM, MPOBEPSIOTCS PE3YIbTATHI O0OYUEHUS 110 JUCHUIUIMHE, COOTHECCHHBIC C
YCTAHOBJICHHBIMH B ITPOrPaMMe UHINKATOPAMH JJOCTH)KEHUSI KOMITCTCHIIUH .
Ha »sx3amene mpernoaBarenb BIpaBe 3a/1aBaTh CTY/ICHTY YTOYHSIOIINE W JOTIOTHUTEIBHBIC
BOIMPOCHI U3 00111er0 niepeyHs (1. 4).

dDopMa 3K3aMEeHANMOHHOT0 O1JIeTa

HOBOCHUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
Qaxynsrer OTD

Buaer Ne
K 9K3aMeHy 1o puctumuinae «KoneOanusi 1 BOJHBI)

1. Bompoc 1
2. Bomnpoc 2.

YTBepkaato: 3aB. Kapeapoit noixHOoCTh, DO
(moamucs)

(mata)

2. Kpurtepum ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB J0CTUKEHHs] KOMIIeTeH il

OTBeT Ha HSK3aMEHAIMOHHBIM OWJIET 3aCUMTHIBAETCS Ha MPOJABHHYTOM YpPOBHE, €CIH
CTYJIEHT TMPOBOJUT CPaBHUTEIBHBIA KOMIUIEKCHBIH aHaIW3 MaTephaya, BBISBISAET MPOOJIEMBI,
npeajiaraeT MEXaHU3Mbl WX PEIICHUs, NPEJICTaBISET KOJUYECTBEHHBIE XapPAKTEPUCTUKU
OTpe/IeTICHHBIX MPOLECCOB, MPUBOAUT KOHKpETHble MpuMepbl. COBOKYMHOCTh pE3YyJIbTaTOB
o0ydeHUs MO TUCHUIUIMHE (MOIYNI0) M COOTHECEHHBIX C HUMH HWHAUKATOPOB TOCTHKEHUS



KOMIIETCHIIMA HE COJCPKUT MpoOesoB. YCTaHOBIEHHBIE B TPOrpaMMe KOMIIETCHIIUU
chopmupoBaHbl B oTHOM 00beMe. OreHka coctaBisieT om 35 oo 40 bannos.

OtBeT Ha 5K3aMEHALMOHHBIA OHMJIET 3aCUMTHIBACTCS Ha 0a30BOM YPOBHE, €CIIM CTYACHT
NPy OTBETEC Ha BOMPOCHI (POPMYJIUPYET OCHOBHBIC MOHSTHUS, JA€T XaPaKTEPUCTHKY IPOIIECCOB,
SIBJICHUW, MPOBOJAUT aHAIU3 TNPUYMH, YCIOBUH, CHOCOOCH MPEACTaBUTh KOJHMYECTBEHHBIC H
Ka4eCTBEHHBIC XapPAKTEPUCTHKH TporeccoB. COBOKYIHOCTh pe3yabTaToB OOydYeHHs TI0
JUCIUIUINHE (MOJYJII0) M COOTHECEHHBIX C HUMHU WHIUKATOPOB IOCTHIKCHHS KOMIICTCHIIUN
COJCPKHUT HECYIICCTBEHHBIE TPOOENbl. YCTAHOBJIIGHHBIE B TPOrpaMMe KOMIICTCHIIMA
chopMupoBaHbl Ha 6a30BOM ypoBHe. O1IeHKa coCTaBseT om 34 0o 27 6annos.

OTBeT Ha 3K3aMCHAIIMOHHBIA OWJICT 3aCYUTHIBACTCS HA MOPOTOBOM YPOBHE, €CITU CTYJCHT
IIpU OTBETE HAa BOMPOCHI JAeT ONpPEC/ICHUE OCHOBHBIX TOHSATHH, MOXXET MOKa3aTh MPHUYUHHO-
CJICZICTBEHHBIC CBsI3M siBlicHH. COBOKYITHOCTh pPE3yJIbTaTOB OOYYCHHUs IO JUCIHILIMHE
(MOAYTI0) M COOTHECEHHBIX C HHUMH HWHIUKATOPOB JOCTHIXKEHUS KOMIICTCHIIUH COICPKUT
npoOenbl. YCTaHOBIECHHBIE B MPOrpaMMe KOMIETEHIINH c(pOpMHUPOBAHBI Ha TOPOTOBOM YPOBHE.
Ouenka cocrasusieT om 26 0o 20 b6annos.

OTBeT Ha DJK3aMCHAIIMOHHBI OWJIET CYHMTAcTCs HeYA0BJETBOPUTEILHBIM (HUKE
MIOPOTOBOTO YPOBHSI), €CIM CTYACHT NpPU OTBETE HA BOMPOCHI HE JAET ONPEICIICHUH OCHOBHBIX
MOHATUHM, HE CIOCOOEH IMOKa3aTh MPHYMHHO-CIEACTBEHHbIE CBs3u siBIeHU. COBOKYIHOCTB
pe3yabTaToB OOy4YEHHS IO AMCHUIUIMHE (MOJYJI0) W COOTHECEHHBIX C HHMH WHAMKATOPOB
JTOCTHKEHUSI KOMIIETEHLIUN COJIEPKUT CYLIECTBEHHBIE POOEIbl. Y CTaHOBIEHHBIE B MPOTrPaMMe
KOMIIETEHIIMU He copMupoBanbl. OLieHKa cocTaBisieT mernee 20 6annos.

3. IIkana oueHkKHu

DK3aMeH CUMUTAETCs CAAHHBIM, €CJIM CyMMa OaJlJIOB 110 BCEM 3aJaHUSIM OMJIETa COCTaBIISIET
or 20 pmo 40 OGamwioB BrmouutensHo. Cymma MeHee 20 OamoB  NpuU3HaeTCA
HEYJIOBJIIETBOPUTEIBHBIM PE3YJIbTATOM IPOMEKYTOUHOM aTTeCTAI[H 110 AUCLUIUIMHE.

B oOmeit omneHke 0O AMCHMIUIMHE OSK3aMEHAIMOHHBIE Oajulbl yYUTHIBAIOTCS B
COOTBETCTBUH C PAaBUIAMHU OAJUIBHO-PEUTHHIOBOM cHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bompocsl k 3k3ameny no aucuunute «Konedanus u BoJIHbD)

1. TFapmonuyeckue konebanus. MaTemMaTHUeCKUl MasTHUK (CMEIIEHHEe, CKOPOCTh, YCKOPEHHE,
sHeprusi). IlpencraBinenne Ha BEKTOpHOM AuarpaMme pelieHud auddepeHnuaibHOro
YpaBHEHUS1, OIUCHIBAIOLIETO OCIIUIUIATOP.

2. [TapamMeTpuyeckoe yCUIICHHE CBETOBBIX BOJIH.

3. 3aryxatomue KkonebaHus. Amnepuoawueckuii mporecc. KpuTudeckoe — 3aTyxaHUe.
KonebGarenbupiii  mpomecc.  [lapamerpsl,  omuchIBaloImme — 3aTyxaromue  KoJeOaHus
(;morapuMuUecKuii JAEKPEMEHT 3aTyXaHWs, TIOCTOSIHHAas BPEMEHH 3aTyXaHUs, JHEprus,
JTIOOPOTHOCTH). DIIEKTPOMEXaHUIECKasT aHATIOTHS.

4. CBeToBbI€ MOJIS B HEIMHEWHBIX cpenax. BzauMopeiicTBue cBeTa ¢ KBaApaTUUHO HEIIMHEUHOU
cpenoil.

5. da3zoBas MIOCKOCTh, (ha3oBble TpaekTopuu Hu (a3oBblii mopTpeT. OcoOble TOUYKU (LIEHTP,
doxyc, y3en, cemio). Anunabarnueckuii ”THBapUaHT.

6. BzaumopeiicTBue cBeTa ¢ akyCTUYECKUMH BOJIHAMH.

7. Henuneinbpli ocumwuisaTop. CBs3b BO3BpalalOMIE CUJIBI U TMOTEHIHAJIbHON SHEPTHUU.
Pa30BbIi NOPTPET HENUHENHOTO OCLIMILIATOPA.

8. CBeTOBOE aBJICHUE.

9. BeiHyXIeHHBIE KoyieOaHUs. VMmemaHc ocuMUIATOpa. 3aBUCUMOCTh aMIUIATYIbI U (a3sl
CKOPOCTH OT YaCTOTHI BHEIIHEN CHUIIBI.

10. D ekt 3eemana.



11. BeiHyXaeHHbIe KosnebaHHs 3aBUCUMOCTh aMIUIUTYIbl M (a3bl CMEIIEHHS OT YacTOTHI.
Pe3onanc cmemenus. CTpykTypa CMEIICHHUS.

12. Umnenanc cpeasl. OTpaxkeHUEe U MPOXO0KACHUE BOJIH Ha IpaHuIle IBYX cpell. OTpaxeHue u
MIPOXOXKJICHHE JHEPruM BOJH Ha rpaHuue IByX cpen. CornacoBaHue wumienaHcoB. CBs3b
Kod(UIIMEHTA IPEIOMIICHUS CPEJIBI C €€ MMITCTAHCOM.

13. DHeprus. MoniHoCTh, nepenaBaeMas OCHWIUIATOPY BHEIIHEH cuiiol. JluccunupoBaHHas
MOITHOCTh. Pe3onancHas kpuBas. OnpeneneHue MOOPOTHOCTH OCLIJUIATOpA Yepe3 LIMPUHY
pe30oHaHCHOM KpuBO. JIoOpOTHOCTH Kak KOA((OUIIMEHT pe30HAHCHOTO YCUIICHUSI.

14. CsetoBbie BoHBIL. Da3oBas U TPyNIOBasi CKOPOCTh.

15. Ilapamerpuueckue kosnebOaHusi B KoseOaTenbHOM KOHType. [lapamerpuueckue koneGaHuUs
MaTeMaTUYecKoro MasTHuka. llapamerpuueckuii pe3oHaHc. OHeprus IapaMeTPUUYECKUX
kosiebanuii. da3oBble TPACKTOPUU MapaMETPUUECKUX KOJICOAHUH.

16. Pe3oHaHcHbBIE SIBJICHUS B TApAJJICIIBHOM KOHTYPE.

17. DOnektpoMexaHuuyeckas aHanorusi. Pe3oHaHCHblE SBIEHUS B  IOCIEIOBAaTEIbHOM
KoJ1e0aTeIIbHOM KOHTYpE.

18. Ilonsitue 06 snekTpoHHoW nucnepcuu. HopmanbHas u anomanbHas aucrepcus. KoHTyp
Jlopenna. Paccesinue CBETOBBIX BOJIH Ha aToMme (MOJIEKyJe) Kak ocuuuisitope. PameeBckoe
paccesnue. Paccesnue Tomcona.

19. CpoOoanble KoneOaHMsT B CBSI3aHHBIX OCHUWIUIATOpax. OCHHILISTOPHI, CBSI3aHHBIC Yepe3
#EcTkocTh. HopmanbHbie MOABI KoeOaHUN. DHeprus. DHEepPTrus HOPMAIbHBIX MOJ KOJEOaHUM.
OHeprus kojeOaHMid B €CTECTBEHHBIX KoopanHaTax. OOMEeHHas SHEpTusl.

20. BzaumopeiicTBue cBeTa ¢ KyOM4ecku HemuHEeHOU cpenoil. CBETOBOE 3X0.

21. OmpeneneHue 4YacTOT HOPMAIbHBIX MOJ KosieOanmit. CucrtemMa u3 ABYX MAasTHHKOB,
CBSI3aHHBIX 4Yepe3 KECTKOCTh, UMEIOIIMX OJIMHAKOBbIe Macchl. CucTeMa U3 JIByX MasTHUKOB,
CBSI3aHHBIX Yepe3 )KECTKOCTh, UMEIOLUX Pa3HbIe MACChl. DJIEKTPOMEXaHUUECKask aHAJIOTHsL.

22. CtpykTypa aBTOKOJI€OaTenbHON cucteMbl. da3oBblii mopTper. MArKuil 1 KECTKUN pEXUM
BO30YX/ICHHS KOJICOaHUA.

23. OcuwinsaTop, COCTOSIIIUN M3 JIBYX MacC C YNPYrou CBSI3bI0 KaK MOJEIb JIBYXaTOMHOMU
MoJieKynbl. Cuctema U3 IByX OCIMJIISTOPOB C MHEPIIUAIBHOM CBSA3bIO KaK MOJIEb TPEXAaTOMHBIX
MOJIEKYJI. DJIEKTPOMEXaHNUECKast aHAIOTHSl.

24. OnHOMeEpHasi MOJIENTb PAcCIpPeIeIEHHON CUCTEMBI OCHHIIIITOPOB C M3BECTHOW COOCTBEHHOMU
yacToToi konebGanuil. YpaBHenue Kneitna—I opnona. Ilepexon k crutomHoi cpene. Ilonarue o
BPEMEHHOM U IPOCTPAHCTBEHHOM JAUCIIEPCHH.

25. Pacnipenenénnasi kosnebaTenbHas CUCTEMa C OIpaHUYEHUEM COOCTBEHHBIX YaCTOT CBEPXY.
[Tonepeunsle konebanust. DIEKTPUUECKHUI aHAJIOT CUCTEMBI.

26. ®a3oBast U rpyNIoBasi CKOPOCTb.

27. PactipenenéHnasi kojeOaTenbHasi CHCTEMa C OTpaHHMYEHHEM COOCTBEHHBIX YacTOT CHH3Y.
[Tonsitue o punbTpax. Ilepexon oT AMCKPETHOI pacipeien€HHON CHCTEMBI K CIUIOIIHON Cpejie.
28. DddexT 3eemana.

29. KoneGaHnust B TMHEHHON KPUCTAIIIMUECKON peHIETKe, COCTOAIIEH U3 ABYX COPTOB aTOMOB.
JlebaeBckas (akycTraeckasi) 1 O0pHOBCKast (ONTHYECKasi) BETBH KOJICOAHUMN.

30. CBeToBOE AaBIICHUE.



denepanapHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOIOTHI

IHacnopT KOHTPOJILHOI PadOTHI

no aucuuruinae «Konebanus u BOJHb, 4 cemecTp

1. MeToauka OEeHKH

BrimonHenue KOHTPOIBHOU paboTHI siBIsieTCst PopMoii TeKyIel arTecTanuu (KOHTPOJIS)
0 TUCIUILIMHE, TPEIYCMOTPEHHONU YyUeOHBIM IIAHOM.

KontponpHast paboTa HampaBieHa Ha 3aKpeIUICHHE M TIPOBEPKY YPOBHS BIaJCHHS
y4eOHBIM MAaTEepHaIOM IO TEOPETUYECKUM TE€MaM M TeMaM MPaKTHYEeCKHX 3aHITHH, a Takxke
(dopMHpOBaHHE HABBIKOB CAMOCTOSITEIIFHOTO aHAIM3a MPOLECCOB U SBICHUN IO IUCIHILIMHE
«Konebanus u Bonub». KoHTponbHas paboTa mpoBOIUTCS 1O TEME BCETO Kypca.

Homep wHIMBHIYanbHOTO 3aJaHHs OMPEACISIETCS MO MOPSAKOBOMY HOMEpPY (paMuInu
CTYJIEHTa B CIIUCKe rpynmbl. Vi3MeHeHre BapraHTa 3aJaHusl BO3MOKHO TOJIBKO 110 COTJIACOBAHUIO
C TPEIO0/IaBaTEIIEM.

KonuuecTBo 3aganuii 10CTAaTOYHO J1si 00ECIeUeHHUs, KaKI0T0 00y4aroIerocs 3aJjaHuemM
KOHTPOJIbHON paboThI.

Cmpyxkmypa KoHmpoabHOU pabomul:

TUTYnbHBIN JUCT (CM. IPUIIOKEHUE)
BBenenue (akTyaabHOCTD, 1ENb, 33/1a4H).
OcHoBHas yacTh (3aJaHue KOHTPOJIILHOU PaboThI).
3akiroueHue (BbIBOJIbI M PEKOMEHJAINHN).

5. Crnucok muTeparypbl 1 HCTOYHUKOB.

Bo BBenmenuu GhopMynupyroTcs KpaTko 000CHOBBIBAETCS aKTyallbHOCTb, 11€7b U 3aJauu,
JTaeTcsl KpaTKasi XapaKTepUCTHKA CTETIEHN H3yYeHHOCTH BOTIPOCA.

OcHOBHast 4aCTh — 9TO OTBET Ha 3aJaHHE KOHTPOJHHOU paboThl. OH JOKEH OBITH
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM M apPTYMEHTUPOBAHHBIM. [IpM HEOOXOIUMOCTH OCHOBHAs
4acTh MOXET OBITh pa3OuTa Ha Oojee Menkue Bompockl. OHa JTOKHA COJIEPKaTh 00s3aTeNbHbBIE
CCBUIKH Ha U3yYCHHYIO JINTEPaTypy, HOPMATHBHBIE aKThl U HHTEPHET-UCTOYHUKH, O(DOPMIICHHBIE
MOCTPAaHUYHO B COOTBETCTBHUHU ¢ OnOIMOrpadguueckuMu TpeOOBaHHUSIMH.

3akitoueHne: M3JI0KEeHHe OOMIero BHIBOJA 10 M3YYEHHOW NpobjeMe W IpeuiaraeMbIX
PEKOMEHJALIU.

Cromcoxk nutepatypsl oQopMIsieTCss B COOTBETCTBHH ¢  OubamorpaduyecKuMu
TpeOOBaHUSAMHU B al()aBUTHOM TOPSJIKE M BKIIOYAeT OT 3 /0 5 HMCTOYHMKOB (KHUT, cTaTel
pasHBIX AaBTOPOB, MHTEPHET-UCTOYHHMKOB, JOKYMEHTOB), KOTOpble ObUIM HW3y4YeHBl MpHU
BBINTOJIHEHUH KOHTPOJIBHOH paboTHI.

PexomeHyeTcst u3naraTh MBICIIHU 1O CYIIECTBY, KPaTKO M JIOTHYHO.

Tpebosanus k oghopmaenuro:

O0wvem KOHTpoJBbHOU paboThl 10 10 crpaHuiy MammHOMMCHOrO TekcTta ¢opmara A4.
HIpudTt Times New Roman, 12. Hymeparusi cTpaHHIl CKBO3HAs, B HM)KHEH 4acTH JIKCTa IO
HeHTpy apaOckumu nudpamu. KoHTponpHass pabora 1OKHA OBITH OTpPEIAKTHPOBaHA, HE
conepxarb opporpaduIecKkux, CHHTAKCHUECKUX M CTHUIIEBBIX OIHOOK.

KontponbHast pabora mpenoctaBisieTcsi sl MPOBEPKH B DJIEKTPOHHOM BHJE B CPOK,
YCTaHOBJICHHBIHN TpenoaBareieM. [Ipy MOJ0KUTEIHPHOM pe3yibTaTe OlEHUBAHHS KOHTPOJIBHOM
paboThl cTymeHT e€ pacmeuaThiBaeT, IepeaeT Ha Kadeapy W 3allMIIaeT J0 CECCHH B
Ha3HaYeHHOe TmpernoaaBareneM Bpemsa. [lo pesynbraraM 3alUThl CTYIAEHTY BBICTABIIAETCS
OLIEHKA B COOTBETCTBHH C KPUTEPUSAMH, IPUBEICHHBIMHU B I1. 2 HacTosmero [lacnopra.

NS



1. Kpurtepnu oneHKH pe3yJbTaToB 00y4eHHsI, COOTHECEHHBIX ¢ YPOBHSIMH OCBOCHHA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeHIUI

OOue mpaBuiia BBICTABIEHHMS OLEHOK TEKYLIEH aTTecTaluy ONpeNesstoTcss OaibHO-
PEUTUHIOBOM CUCTEMOM, YCTAaHOBIICEHHOM JIOKaJIbHBIM akToM HI'TVY.

KonrponsHast pabGoTa BbIONHEHA HA MPOJABHHYTOM YpPOBHE, €CIIM CTPYKTYpa,
colepkaHue u opopmieHHEe pabOThl COOTBETCTBYET TpeOoBaHUsM. Bce yacTu KOHTPOJIBHOI
paboThI COTIacOBaHbI, TEKCT JIOTUYHO BBICTPOCH U SBJISIETCS aBTOPCKUM. [IpUCYTCTBYIOT CCBIIKH
Ha HOPMAaTHBHbIE JOKYMEHTHI U aKTyaJbHYIO JuTeparypy. Pabora npencrasiena ajis mpoBEpKH
B YCTAQHOBJICHHBIE CPOKH. AHAU3 KaXI0TO U3 Pa3elIOB KOHTPOJIBHOM pabOThl CBHIETEILCTBYET
0 TOM, YTO COBOKYIHOCTbH P€3YyJIbTATOB €€ BHIIIOJHEHUS U COOTHECEHHBIX C HUMH WHIMKATOPOB
JOCTIKEHUS] KOMIETEHIIMM He COAEPIKUT MPOoOenoB. 3aKperyieHHbIE 32 KOHTPOJIBHOW paboTon
KOMIETeHIIMH Cc(HOPMUPOBAHBI Ha MPOABUHYTOM ypoBHe. OneHka coctaBisieT om 23 0o 25
bannos.

KonTponbHas paboTa BbIlONIHEHa HA GA30BOM ypPOBHE, €CJIM CTPYKTYpa, COAEpKaHUE U
odopmieHre pabOTHI COOTBETCTBYET TPEOOBAHUSAM, HO paboTa COMACPKHUT CIUHHYHBIE HE
NpUHLIMIIAATIbHBIE OIIMOKHM, HWCHpaBleHHbIE IOCIE 3aMeyaHuil mpemnojaBarens. Bce wactu
KOHTPOJILHOM pabOThI COTJIACOBAaHBI, TEKCT JIOTHYHO BBICTPOCH M SBISIETCS aBTOPCKUM.
[IpuCyTCTBYIOT CCBUIKM Ha HOPMATHUBHBIE JOKYMEHTHI U aKTyallbHYIO IuTeparypy. PaGora
NpeACTaBieHa Ui TPOBEPKM B YCTAHOBJICHHBIE CPOKH. AHAIM3 KaXKIOTO W3 Pa3IesioB
KOHTPOJIbHON pabOThl CBUAETENHCTBYET O TOM, YTO COBOKYITHOCTh PE3yJIbTATOB €€ BHIMOIHEHHS
U COOTHECEHHBIX C HUMH MHIMKATOPOB JOCTI)KEHHUS KOMIIETSHIMI COACPIKUT HECYIIECTBEHHBIE
npo0enbl. 3aKkperieHHbIe 32 KOHTPOJIBbHOM paboToi KoMreTeHIuu chOpMUPOBAHBI HA 6a30BOM
ypoBHe. Onenka cocraisietr om 20 do 23 b6annos.

KonTtponbHast paboTa BbIIIOJIHEHA HA MOPOTOBOM YPOBHE, €CIIU CTPYKTYpa, COAEpIKaHUe
u odopmiieHre pabOThl COOTBETCTBYET TpeOOBaHUSIM, HO paboTa COIEPKHUT OIIUOKH,
HEOJIHOKPATHO UCTpaBIsieMble TTOCIE 3aMeYaHmii pernoaBaTelisa. YacTu KOHTPOIbHOM paboThI B
[IEJIOM COTJIacoBaHbl. [IpUCYTCTBYIOT CCBUIKM Ha HOPMATHBHBIC IOKYMEHTHI M aKTYyaJbHYIO
autepatypy. Pabota mpencrasieHa sl MPOBEPKHU B YCTAaHOBJICHHBIE CPOKU. AHAIIN3 KAXIOTO U3
pa3aenoB KOHTPOJBHOW pabOTHI CBHIETEIBCTBYET O TOM, YTO COBOKYITHOCTH PE3yJbTATOB €¢
BBITIOJTHEHUSI M COOTHECEHHBIX C HUMHU HWHAMKATOPOB JOCTHIKEHUS KOMIETCHIIMHA COAEPIKHUT
npoOenbl. 3aKperyieHHble 3a KOHTPOJBHOM paboTON KOMIIETEHIHMH CQOPMHPOBAHBI Ha
noporooM ypoBHe. OueHka cocrtaBiseT om 15 do 20 6annos.

KontponpHast paboTa cuMTaeTcs He BBINOJHEHHOMW, €CIM CTPYKTYpa, COJEpKAHHE H
oopmieHre pabOThl HE COOTBETCTBYET TpeOOBaHUAM, pabOTa COJAEPKHUT CYIIECTBEHHbIE
OIMOKH, HE UCTIPaBJICHHBIE MTOCIIE 3aMEYaHU TpernoaaBares. YacTu KOHTPOIBHON paboThl He
cormiacoBanbl. OTCYTCTBYIOT CCHUIKM Ha HOPMAaTUBHBIE JOKYMEHTHI U aKTyaJbHYIO JTUTEpPaTypy.
PaboTa He mpescTaBieHa Uik MTPOBEPKH B YCTAHOBIICHHBIE CPOKH. AHAIN3 KaXKIOTO U3 Pa3leIoB
KOHTPOJILHOM pabOThl CBUJIETENBCTBYET O TOM, UTO COBOKYITHOCTb PE3YJbTaTOB €€ BBHIMOIHEHUS
U COOTHECEHHBIX C HUMH WHAMKATOPOB OCTH)KCHUS KOMITETCHIIMH HE COICPKUT MHOXKECTBO
CYIIECTBEHHBIX MpPOOETOB. 3akperyieHHble 3a KOHTPOJbHOH paboTOll KOMIETEHLUH He
chopmupoBanbl. OneHka coctapisser om 13 do 15 bannos.

2. Hlkaaa oueHkn

KontponbHast paborta kak (opma Tekymied arrectaiiud (KOHTPOJIS) MO TUCIMILIMHE
CUHMTACTCSl YCIIENTHO BBITIOJHEHHOW, €CITM CyMMa ITOJyYCHHBIX OaJUTOB IO BCEM €€ 3aJlaHHsIM
cocrasiisteT oT 13. 10 25 0aju10B BKIFOUUTEIIBHO.

B o0mieit omeHke 1o AWCHUIUIMHE Oauthl 3a BBIMOJHEHHWE KOHTPOJIBHOW paboThI
YUUTBIBAIOTCSI B COOTBETCTBHHM C MpaBUJIAMHU OaUIbHO-PEHTHHIOBOM CHUCTEMbl M TaOIHLECH
COOTBETCTBUS OAJJIOB, TPAJWUITMOHHONW OLIEHKH M OykBeHHOW orleHkn ECTS, ycraHOBIICHHBIMU B



HI'TY.

3. IlpuMepHBbIii epeyeHb 3aJaHUI (BAPMAHTOB) KOHTPOJIbHOH padoThl

1. MasTHUKOBBIE M SJIEKTPOHHbBIE 4Yachl Ha IOBEPXHOCTH 3€MJIM IOKa3bIBAIOT OJMHAKOBOE
Bpemsi. CpaBHUTE MOKa3aHMs 3THX YacOB 3a CYTKH B CIIydyasiX, KOrJa OHU IOJHSATHI Ha BBICOTY
1 kM u onyiieHsl Ha TIYOUHY 1 KM.

2. Yrpyruii MsUMK JBIKETCS BEPTUKAIBHO IO/ ACWCTBUEM CHIIBI TSHKECTH, OTCKAKHBAs OT
rOpU30HTaNIbHOTO cTosa. HapucoBaTh rpaduk 3aBUCUMOCTH CMELIEHHUs OT BPEMEHH U (Pa30BbIi
MOPTPET KOJICOAHUIA.

3. Yactuua Maccel M HAXOIUTCA B OJHOMEPHOM CHJIOBOM I10JI€, TJi€ €€ MOTeHIUAIbHAs SHEPIHsl

3aBUCHT OT KOOPAHMHATHI X KakK U(X)= Uo (1 — cos(ax)), rne Up U 0o— MOJIOKHUTEThHBIC
noctosiHHble. HailTu nepuo MasibIx Kojae0aHui 4aCcTUIBI OKOJIO MOJIO0KEHUS] pABHOBECHS.

4. Onpenenuth MOJOKHUTEIBHYI0 MOIIHOCTh BBIHYXICHHBIX KojeOauuii, (P)/(Pnqy), Kak
(GYHKIHMIO TOOPOTHOCTH OCIIIUIATOPA.

5. Jlns pe30HaHCHOTO OOHApYKEHHs MalbIX BBIHY)KIAIOUIMX CHJI HCIOJIB3YETCS KPUCTAILI
candupa, 106poTHOCT KoToporo s Q =10° u wacrora cobcTBeHHBIX Konmebanmit mo = 10* ',
OmnpenenuTh BpeMsl, B TCYCHHE KOTOPOTO B MOHOKPHCTAJUIC YCTAHABIMBAIOTCS CTALMOHAPHBIC
KOJIeOAHHsI C MOMEHTA BO3JICHCTBUS BBIHY)KAAIOLIECH CHIIBI.



denepanbpHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

110 JUCHUIIIIMHEC «Konebanusa u BOJIHBI», 4 CEMECTP

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padotsi) (manee - PI'3(P)) sBasercs
dopMmoil Tekymieil arrectanuu (KOHTPOJs) MO TUCIHUIUIMHE, MPEIyCMOTPEHHON Yy4eOHBIM
IUTAHOM.

Hens PI'3(P): cTymeHThl HOKHBI PAacCYUTATh MapaMeTphl KojeOaTelnbHOW CHCTEMBI,
MIPUBEACHHOM B 3aJJaHUH.

[Tpu Bemmonnenuu PI'3(P) cTyneHThl 10KHBI pacCUUTaTh MapaMeTphl U XapaKTEPUCTUKH
CHCTEMBI, TIOCTPOUTD TpapUKH 3aBUCHMOCTEH.

Howmep 3ananus cootBercTBYyeT nocneanei uudpe (uudpam) B HoMepe 3a4€THOM KHIKKH
(ctynendeckoro ouinera).

PI'3(P) BeimonHsI€TCA MHANBUAYAIBHO.

KomnyectBo 3amanuii  1ocTaTOYHO sl OOECIIEUEHHs, KaXJOro O0Oydaromerocs
UHAUBUAYaIbHBIM 3a1anueM PI'3(P).

3amena 3ananus PI'3(P) ocymiecTBisieTcss Mo coriiacoBaHHIO € IPENoAaBaTeIeM U3 Yucia
pe3epBHBIX (HE 3aHATHIX) 3aJaHUMA.

[lepen BbIMONHEHHEM 3aJaHUSl CTYAEHT JOJDKEH O3HAKOMUTBCS C OCHOBHOM H
METOUYECKON JTUTEPATypPOid 1O TUCIUTLIHHE.

[IpenogaBaTens OCYIIECTBISET PYKOBOJCTBO IO BBHINOJHEHHUIO 3a/JaHUS, OKa3bIBacT
KOHCYJIBTAIIHOHHYIO TIOMOIIb U TpuHUMaeT otyeT 1o PI'3(P).

Ilo pesynbraram BbmmonaHeHust PI'3(P) BblmosHseTcs OTYET, KOTOPBIA COCTOUT W3
CIEAYIOLIUX YaCTEM:

1. TuTynbHBIN IUCT (CM. HUXKE).

2. OcHOBHasl 4acTh (pelieHue, MoCTpoeHue rpaduKoB).

3. BriBognL.

4. CIMCOK WCIIOJIb30BAaHHON JINTEPATYypPhl, HHTEPHET-HCTOYHUKOB M IPOTPAMMHBIX

CPEJICTB.

Tpebosanus k ogpopmneruio:

O6bem PI'3(3) mo 10 crpanui mamuHOMHUCHOTO TekeTa popmata A4. Hlpudt Times New
Roman, 12. ®opmynsl HabupatoTcst B penakrope Math Type. Pasmernenne ckaHMpOBaHHBIX
dopmyn He momyckaercs. Hymepanusi cTpaHuil CKBO3Hasi, B HW)KHEH YacTH JIMCTa 10 ICHTPY
apabckumu  1udpamu. Pabora gomkHa  OBITh  OTpEJAaKTHUPOBaHA, HE  COAEPXKATh
opdorpaduyeckux, CHHTAKCHYECKHX U CTUJIEBBIX OITHOOK.

OTtder B yCTaHOBJIEHHBIE CPOKM claeTcsi Ha kadeapy ans nposepku. [Ipemomasarens
OIICHUBAET Ka4ecTBO PabOTHI, OTMEUAET IMOJIOKHUTEIbHBIE CTOPOHBI U HENOCTATKU PaOOTHI U
ompezenseT, N0NycKaeTcs Ju oHa K 3auure. [Ipu HeoOxonuMocTH mpenoAaBaresb BO3BpallaeT
PI'3(P) crymenty nnst mopaOGOTKM M YCTaHABJIMBAECT CPOKU IMOBTOPHOTO MPEAOCTABICHHS IS
npoBepKku. 1o 3ammThl paboTHI CTYIEHTOM JIOJKHBI OBITH CAeNaHbl HEOOXOAUMBIE UCIIPABIICHUS
Y JIOTIOJTHEHUS IO BCEM 3aMEUYaHUsM IMpernogaBaTesl.



[Ipu mnonoxurensHoM pesynbrare ouenuBanus PI'3(P) cryment e€ pacmeudarbiBaer,
nepesaeT Ha Kadeapy U 3aluilaeT 10 CECCHM B Ha3HAUYEHHOE MperojaBaTesieM BpeMs.

3ammra PI'3(P) cocronT B HMHIMBUAYaJbHOM YCTHOM COOECEOBAHHMU CTYJEHTA C
npenogaBareneM. B mpolecce 3amuThl BBISBISETCS YPOBEHb 3HAHUN CTYIEHTA, CTEHEHb €ro
CaMOCTOSITENIbHOCTH TIpU  BBINOJHEHWH paborhl. [lo pe3yapraram 3alMThl  CTYACHTY
BBICTABIISIETCSl OIICHKA B COOTBETCTBUU C KPHUTEPUSMHU, NPUBEICHHBIMU B I. 2 HACTOSIIETO
[Tacnopra.

2. Kpurepuu oueHkH pe3y/jbTATOB 00y4YeHHSI, COOTHECEHHBIX C YPOBHSIMHM OCBOEHUS
HHIUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIUii

OOue mpaBuiia BBHICTABICHHS OLEHOK TEKYLIEH aTTecTalii ONpeAessioTcs OalabHO-
PEUTHHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaibHbIM akToM HI'TY.

PI'3(P) cuutaercsi BBINOJIHEHHONH Ha NMPOABHHYTOM YpPOBHE, €CIM BCE HEOOXOAUMBIE
pacueTsl MPOM3BEICHBI CaMOCTOSATENILHO M 0e3 omubok; Bce pasnensl PI'3(P) BeimonHeHBI
IPaBUIbHO U B MOJHOM 00BeMe; paboTa ohopMiIeHAa B COOTBETCTBUU C TPeOOBaHMUSIMHU; CIaHA
IPENoJIaBaTel0 B yKa3aHHbIE CPOKM M HE BO3Bpallajach s JOpaOOTKH; NaHBI TOJHBIE U
pasBepHyTble BBIBOABI U PEKOMEHJALMM; HA 3alllUTe CTYAEHTOM JlaHbl YBEpEHHbIE U
apryMeHTHpoBaHHbIE OTBEThl. COBOKYIHOCTh 3aIlJIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMHU HHJUKATOPOB JOCTMXKEHUS KOMIIETEHLUH HE CONEPXKUT MpoOenoB. 3akperuieHHbIEe 3a
PI'3(P) xomnereHmu cOopMHPOBAHBI HA MPOJBUHYTOM ypoBHE. OliEHKa COCTaBIsET om 23 00
25 bannos.

PI'3(P) cumTaercsi BBHIIOJIHEHHOW HAa §a30BOM ypPOBHE, €CJIM BCE HEOOXOIMMBIE pacueThl
IPOM3BEACHBI CAMOCTOSITEIBHO U 0€3 CYIEeCTBEHHbIX OIMO0K; Bce pasznensl PI'3(P) BbimonHeHs!
MPaBUIILHO, HO €CTh 3aMEYaHusl K MOJHOTE MpeocTaBiIeHus: nHpopmaluu; padora ohopmiieHa B
COOTBETCTBUHM C TPeOOBAHUSAMH; CllaHa IPENOAaBaTeNl0 B yKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpalllajiach CTYACHTY Ul HE3HAUUTENbHON N0paOOTKH; B 3aKJIFOUEHUHU JAaHbl BBIBOJBI U
PEKOMEH/IallMH; Ha 3alIUTe CTYAECHTOM JOMYIIeHbl HETPUHIMIHAIbHbIE OIMOKH. COBOKYITHOCTb
3alJIAaHUPOBAHHBIX PpE3yJIbTaTOB U COOTHECEHHBIX C HUMHU MHJIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH COJepKUT HeCyllecTBeHHble Mpolenbl. 3akperuienHsle 3a PI'3(P) komnerenuu
chopmupoBaHbl Ha 6a30BoM ypoBHe. OrnieHka cocraisieT om 20 0o 22 6annos.

PI'3(P) cumTaercs BBINOJHEHHOM Ha NMOPOrOBOM YpPOBHE, €CIIM BCE HEOOXOAUMBIE
pacueTbl MpPOU3BENEHBI CaMOCTOSITEIbHO, HO C OIIMOKaMH, 4YacTb W3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapakTep; eCTh 3aMeUaHusl K MOJIHOTe MpelocTaBiIeHus nHpopmanuu; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMM; CHAHA TNPENOAABATEN0, HO HEOJHOKPATHO
BO3Bpallajiach CTYJEHTY AJIs 10paOOTKH; B 3aKJIOUEHUH J1aHbl KpaTkue BbIBOJbI; 3ammTta PI'3(P)
BBI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHeHUs. COBOKYNHOCTh 3aINIAHUPOBAHHBIX PE3YJIbTaTOB
U COOTHECEHHBIX C HMUMM HMHIUKATOPOB JOCTHIKEHUS KOMIIETEHLUN COJEPIKUT CYIIECTBEHHBIE
npobenbl. 3akpervieHHsle 3a PI'3(P) kommerenmuu chopMupoBaHbl Ha MOPOTOBOM YPOBHE.
Onenka cocrasisiet om 15 0o 19 6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HI)KE IOPOTOBOTO YPOBHS), €CIH PacueThl
NPOM3BEACHBl C CEpPhE3HBIMH OIMIMOKAaMH; €CTh 3aMe4yaHHs K IIOJHOTE MPEeJOCTaBICHUS
uHpopmannu u odopmienuto; PI'3(P) Obuta cmana mnpenongaBarento, HO HEOAHOKPATHO
BO3Bpallaach CTYJIEHTY JJIs 10pabOTKH, YTO HE MPUBEJIO K yayulneHuto ee kauectsa; PI'3(P) ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJIETEIHCTBYET O HEYIOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYJEHTOM pe3yabTaToB. COBOKYNHOCTb 3aIUIAHHPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHU HMHJUKATOPOB JOCTH)KEHHS KOMIETEHIIMH COJEPKUT MHOKECTBEHHBIE CYIIECTBEHHBIE
npobenbl. 3akperuienHbie 3a PI3(P) xommerennuu He chopmupoBanbl. OIleHKAa COCTaBISET
meHee 13 Gaos.



3. IIkaJja oueHKH

B oOmeit onenke mo mucuurmimHe Oamibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHH C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodell mporpamme
JUCLUTUIMHBL

PI'3(P) kak dopma Tekymieir arrectaiuu (KOHTPOJIS) IO JUCHUIUIMHE CUUTACTCS
YCIIEIIHO BBIIIOJIHEHHOM, €CIM CyMMa HOIYYEHHBIX OAIOB IO BCEM €ro 3a/laHusIM COCTaBIIIET OT
13 110 25 6a0B BKIIOUUTEIIBHO.

4. TlpuMepHblii nepevenn 3axanuii (Bapuantos) PI'3(P)

1. K a0OcontoTHO ynpyroil creHe, HaKJIOHEHHOW MO YIJIOM Ol K HAIpaBICHUIO CHJIbI TSXKECTH,
IOABCIIICH MaTeMaTHUYeCKUl MasSTHHUK C I[HHHOﬁ HUTHU II0ABECa . OnpeneJme qacCToTy
KoJICOAaHUH MasTHHKA, €CIU €ro HadalbHOE OTKJIOHEHHE (0 B IJIOCKOCTH, OPTOTOHAIBHOM K
cTeHe, Oonbiie o. [TocTpouTs (a3oBblil MOPTPET MAATHUKA.

2. K abcomoTHO ynpyroil cTeHe, HaKJIOHEHHON MOJ YIJIOM OL K HallpPaBICHHUIO CHIIBI TSDKECTH,
IIOABCIICH MaTeMaTUYeCKUl MasSTHHUK C I[HHHOﬁ HUTHU II0JBECa . OHpCI[CJII/ITI) qacToTy
KoJIeOAaHUH MasTHHKA, €CIM €ro HadajlbHOE OTKJIOHEHHE (0 B IJIOCKOCTH, OPTOTOHAIBHOM K
cteHe, 6ombiie ao. [loctpouts (pa3oBblil MOPTPET MasITHUKA.

3. B MexaHHUYECKOM OCHMJUIATOPE AMILTUTYIbI CKOPOCTH JIBHXKEHHS TEJIa MAacCoOl M B PEKUME
BBIHY)KJICHHBIX KOJeOaHM Ha 4acToTax 1 M 2 OKAa3aluCh OAMHAKOBbIMU. OnpenenuTtsb
PE30HAHCHYIO YaCTOTY OCHMIUIATOPA B KOAPPHUIIMEHT KECTKOCTH S MPYKHUHBI.

4. OnpenenuTb NOCTOSHHBIE MEKAaTOMHOIO B3auMojieiicTBus A Monekynsl CO2, HOpMaibHbIe
MOJIbI KOJICOAHUIA TTPUBE/ICHEI B TA0JIHIIC:

D f--@+ <—©-—¢» e——@—«- ™ _416-10 I
2

m
@y 13
> 2 ~7.05-10"% I'n
o~ @ o %
0 "
3) D3 _2.108
2n

5. JIa Tena ¢ maccamu M 1 M, cBA3aHHBIE MIPYKUHOM € KECTKOCTHIO S, HAXOAATCS Ha MIOCKOCTU
U MOTYT CKOJB3UTh MO Hel Oe3 Tpenms. Ha teno ¢ maccoit M geiictByer cmima Foxsin(ot),
HalpaBlieHHas MapajiesibHO IIockocTH. [Ipu kakoit wactore o Tema Maccot M Oyner
0CTaBaThCs HEMOBMKHBIM?

6. OmnpenenuTh, HACKOJBKO pE30HAHCHAs YacTOTa OTIMYaeTcs OT dacToThl Vo=1 kI
COOCTBEHHBIX KOJIeOaHUI CHCTEMBI, XapakTepusyeMoii koa(uiuentom 3atyxanus y = 400 ¢,
7. HekoTopas pe3oHaHCHasi KpuBas COOTBETCTBYET OCHMWIUIATOPY C Jiorapu(pMUUYECKUM
nekpemMeHToM €=1,6. HalTu 118 9TOW KpHUBOH OTHOIICHWE MAKCHUMAJIbHON aMILTUTY/IBI
CMEILEHN K aMIUIUTYE CMELEHUS IIPU OYE€Hb HU3KOW 4acTOTeE.

8. MatepuasnbHas ToUKa (IIAPUK) ABUKETCS MEXKIY MapalIeTbHBIMUA CTCHKaMH CO CKOPOCTBIO V,
HalpaBJICHHONW TEpNEeHAMKYIIPHO K cTeHKaM. PaccrosiHbe L Mexay CTeHKamMu MeUIEHHO
MeHsteTcs (C TOCTOSIHHOM CKOpocThio V). HaliTH 3aBUCMMOCTH CKOPOCTH IIAPHKA OT PACCTOSHHS
MEXly CTEHKaMH.



9. HaiiTi 3aBHUCMMOCTh aMIUIMTYIbl KOJEOAaHUI MaTeMaTHYECKOr0 MasTHUKA OT BPEMEHH IpHU

YCJIOBHH, UTO €T JUTHHA MEUTeHHO MeHseTcs co Bpemenem: | = I(t).

10. NmeroTcst 1Ba ontudeckux pesoHaropa (KoHpokanbHblii 1 Padbpu—Ilepo) ¢ oauHAKOBBHIM
paccTOsIHMEM MeXIy 3epkajamu. Haiitm 3aBUCHMMOCTH OTHOIICHHS JOOPOTHOCTEH OSTHX
PE30HATOPOB OT KOA(PHUIMEHTA OTPAKEHUS 3€pKall MPH 33JaHHOM IJIMHE BOJHBI A CBETOBOTO
TOJIS.

11. Ha 3epkanbHyr0 HOBEPXHOCTh ILIOMIAIBIO S =5 cM? MajgaeT HOPMAIbHO MOTOK H3JIydeHHs
®. = 0,88 Br. Onpenenuts nasnenue P u cuity napnenus F Ha 3Ty MOBEpXHOCTb.



