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P UN3NKO-TEXHNYECKNIA (haKyNbTeT,

CemecTtp

No

Bup gesitenbHOCTU

5

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

50

Jlekymu, yac.

24

MpakTnyeckune 3aHATAA, Yac.

14

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

18

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

19

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

94

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

P KoOHTp.

13

Bug atTectauum

Hosocnbupck 2022
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ONTONH(OpMAaTMKA
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3aBeaytoLumii Kadeapoii:
Nabycos B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1

KomneTteHuumn

Mpynna

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

O6LuenpodeccoHabHble
KOMMeTeHLMM

(DOTOHWMKM N ONTONHAOPMATUKN

OrlMK-1 CnocobeH NpUMEHSTb eCTECTBEHHOHAYUHbIE 1 OBLLENHXXEHEPHbIE 3HAHUSA, METOARI
MaTeMaTLYecKoro aHanmsa u MoAenIMpPoBaHNs B MHXXEHEPHON AeATENbHOCTY, CBA3AHHOW C
(DOTOHHLIMU TEXHONOTUAMU 06PaBOTKN MHOPMALMK, NPOEKTUPOBAHUEM,
KOHCTPYMPOBaHWNEM U TEXHOMOTMAMI NMPOU3BOACTBA 3/IEMEHTOB, NMPUOOPOB N CUCTEM

OlMK-1. 2 MNMprMeHseT 3HaHWS eCTECTBEHHbIX HayK B UHXEHEPHOW NpaKTuNKe

OMK-1. 3 MNMpuMeHSET 06LLENHKEHEPHDBIE 3HAHWS, B MHXEHEPHO AeATeIbHOCTM

ObLwuenpoeccuoHasibHble
KOMMeTEHLMM

OrlMK-3 CnocobeH NpoBOAMTb 3KCMEPUMEHTa/IbHbIE UCCNEA0BAHUSA U N3MEPEHUS,
06pabaTbiBaTh 1 NPeACTaBNATb NOMYyUYeHHbIe faHHbIE C YYETOM CNeLUNKI N3MEPEHWIA B
CUCTEMAX W YCTPOMCTBAX (POTOHNKM M ONTOUHAOPMATUKM

nonyyeHns 060CHOBaHHbIX BbIBOAOB

OlMK-3. 2 O6pabaTbiBaeT 1 NpeacTaBAseT NoayYeHHbIe 3KCNePUMeHTaNbHbIE AaHHbIe Ans

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTamM 06y4eHUs, COOTHECEHHbIM C
NHAMKATOoPaMu AOCTUXEHNA KOMMETEHLMIA

Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHUS] KOMMETeHLMIA

Pe3ynbTaTbl 06y4eHUs

PopMbl OpraHmsaLmnu
3aHATUN

OIIK-1. 2 IIpuMensieT 3HAHUS €CTECTBEHHBIX HAYK B HH/KCHEPHOIH NpaKTHKe

VimeTb npeacTasneHne 006 OCHOBaX OMTUKM, ('.bOTOHI/IKI/I n na3epH0|7| (*JI/ISI/IKI/I;

Nekumu; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosTensHas paborta

3HaTb O MOHSATUM KOTEPEHTHOCTM 1 SBNEHUS MHTEPdEPEHLMUN U AU(DPAKLUI CBETA,;

Nekumu; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosTensHas paborta

3HaTb 06 OCHOBaxX OMTMKM rayCcCcoBbLIX MYYKOB, ONTMUKN BOSTHOBOOB U
pe30HaToPOB, Pypbe-ONTUKM U ronorpatbnm;

JNekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

YMeTb aHa/IM3npoBaTb NPUMEHUMOCTL 3aKOHOB reomeTpmquKon, BO/IHOBOI U
KBaHTOBOI OMTUKM B KOHKPETHbIX YC/TOBUAX;

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

OIIK-1. 3 TIpumeHsieT o01IeHH:KEHEPHbIE 3HAHNS, B HH/KeHEePHOI
eI TeILHOCTH

3HaTb OCHOBbI I'IOﬂﬂpVI3aLI,VIOHHOI7I OMTUKN, HENMHEHOM ONTUKMN, ANIEKTPOONTUKHN,
aKyCTOOMNTMKM, KBAHTOBOM ONTMKMW, ONTMKW NOAYNPOBOAHMKOB;

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa pabota

YMeTb paccuuTbiBaTb U aHaIM3NMPOBaTb I'IpOCTeVILIJVIe OnTNU4YEeCKne CUCTEMbI,

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTensbHas paborta

YMeTb NPefcTaBNsTh Pe3y/nbTaThbl PELLEHUs OTAE/MbHbIX 3aady, On1caHue
pacyeTHO-TrPadmyeCcKoro 3afaHuns B yA06HON 418 BOCNPUATMS hopMe;

JNekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

meTb npeacTasnieHyie 0 pa3nnymax B NOAX0AaX K U3yHeHWIO ONTUYECKUX SBNEHNI
MEeTOLamMn reOMeTPUYECKOI, BOSITHOBOW, 3/1EKTPOMAarHUTHOI 1 KBaHTOBOM OMTUKMK;

JNekuwnn; TNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboTsl;
CamocTosTenbHas paboTa

OIIK-3. 2 O6pabaTbsIBaeT 1 NpeACTABISICT HOTyIeHHbIC IKCIIePHMEHTATbHbIC
JaHHbIE sl HOJy4YeHHs] 000CHOBAHHBIX BHIBO/I0B

3HaTb 0 CBOICTBAX INNEKTPOMarHUTHbLIX BOJ/IH U ¢)0TOMETpI/II/I, 0COBEHHOCTH
pacnpocTpaHeEHNA CBETA B M30TPOMHbIX N aHU30TPOMNHbIX Cpeaax;

Nexumu; MNpaKTUYeCKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosTenbHast paboTa

YMeTb NPUMEHATbL OCHOBHbIE 3aKOHbI ONTUKM,

Nexumu; MNpaKTUYeCKme 3aHATUS;
CamocTosaTensHas pabota

YMeTb NPoBOANTbL (NOTOMETPUYECKME PACUETI;

Nekumu; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosTensHas paborta




YMmeTb onpenenaTb XapakTePUCTUKKN CMEKTPasIbHbIX I'Ipl/l60pOB;

Nekunn; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/NHBI

Tabnuua 3.1

TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMmbl, yac.

NHankaTopsl
LOCTVXKeHUA
KOMMeTeHUMIA

YyebHasi AeATENbHOCTb

CemecTp: 5

AnpakTuyeckas eguHMLa: OnTuyeckasn usmnka

N PoTOHMNKA

1. F'eomeTpuyeckas onTuKa.
BosiHoBas onTtuka.
KomniekcHoe onucaHme
KonebaHuii 1 BONH.
VHTepdepeHUMs 1 andpakums
BOJIH. 3/1EKTPOMarHUTHble
BO/HbI. DNIEKTPOMarHUTHas
onTtuka. KeaHToBas onTuka.
OnTryecKme TeEXHONOTUN,

OrMK-1.2,0r1
K-1.3

Nekumnsa

AvpakTryeckas eauHmua: dusmka nasepos

2. BbIHY>KaeHHble 1
Camonpou3BOsIbHbIE NMepexoabl
B KBAHTOBbIX CUCTEMAX.
[1ByXypOBHEBbIE CUCTEMbI.
Ycnosue yeuneHus. CosfaHue
WHBEPCHOA 3aCeNeHHOCTU
3HEPreTUYECKNX YPOBHENA.
Hakauka. Pe3oHaTop nasepa.
Buabl nasepos.
TBepaoTensHble nasepsbl.
["a30Bble nasepbl. XMMMUYecKkue
nasepsl. MonynpoBogHNKOBLIE
nasepbl.

OlMK-1.2,0r
K-1.3

Nekumnsa

AvaakTuueckas eanHULA: VIHTepdepeHUmMs cBeTa

3. KorepeHTHOCTbL. BpemeHHas
1 MPOCTPaHCTBEHHAA
KOrepeHTHOCTb. OnbIT
®peHens. OnTunyeckas
pasHoCTb xofa. O6Lan
NHTep(epeHLMOHHas CXemMa.
LLInpnHa nHTepdepeHLMOHHbIX
nonoc. OnbIT KOHra. KonbLa
HbloTOHA.

OMK-1.2,0r
K-1.3,0MNK-3
2

Nekuwnsa




4. HemOHOXpOMaTHN4eCcKuit
cBeT. CneKTpasibHbIiA cOCTaB
yHKUWMIA. Psg dypebe.
WHTerpan dypoe.
VHTepthepeHumsa yacTuyHO
KOrepeHTHOro U3nyyeHus.
VHTepdepeHUMs B TOHKNX
nneHkax. Jlokannsauus
nHTepdepeHLmn. Monockbl
PaBHOW LUMPWHBI U PaBHOIO
Hak/oHa. BugHocTb
NHTepP(epeHLMOHHO
KapTUHbI. VIHTepthepoMeTpbI.
MHorony4yesas
NHTepdepeHuUms.

OMK-1.2,0r
K-1.3,0MNK-3
2

Nekuwnsa

OnpakTundeckasi eaMHuua:; Audpakuma ceeta

5. MeTog 30H ®peHens.
I"pahnyeckoe BbluMCIEHNE
amnauTyabl. MaTHO NMyaccoHa.
Andpakuns dpeHens Ha
NPSIMONNHENHOM Kpae
nosly6eCKOHEYHOr o 3KpaHa.
Cnupanb KopHto. Aungpakums
®payHrogepa Ha
MPAMOYro/ibHOM OTBEPCTUN,
LLIeSIN, KPYrioM OTBEPCTUN.

OrMK-1.2,0r1
K-1.3,0MK-3
2

Nekuunsa

6. AnpakumMoHHas peLLeTka u
creKTpasibHble NpMoopbI Ha ee
ocHoBe. MapameTpbl
CreKTpasibHbIX NPMOOPOB.
Anpakums Ha TpeXMepHbIX
CTPyKTYypax. AundpakLmoHHas
Pacxo4MMOoCTb /1a3epHbIX
Ny4KoB. AnthpakLUMOHHbIN
npegen. 3se3gHble
NHTepgepomeTpbl. MayccoBbl
MyYKW.

OMK-1.2,0r1
K-1.3,0MNK-3
2

Nekuwnsa

Jnpaktndeckaa egmHuLa: )/paBHeva Makcsenna. 31'IEKTp0MaFHl/ITHbIe BOJIHbI

7. BeKTOpHbIIi aHanu3.
YpaBHeHUs1 Makcsenna.

ONeKTPOMarHNTHbIE BOJHbI. OlK-1.2,011
3Heprug 1 UMNynse 2 K-1.3,0MNK-3|Nekuns
3/1IEKTPOMArHUTHbLIX BOJTH. 2
CkopocTb cBeTa. CBeTOBOE
faBneHne. ekt donnepa.
AupakTuyeckas eguHuua: @oTomMeTpusA
8. doTomeTpuyeckue OlnkK-1.2,00
n3mepeHus. 3akoH Jlambepra. 1 K-1.3,0MNK-3|lekuna
3aKoH byrepa. 2
OunpakTnyeckas eagnHuua: incnepcns ceeta
9. Ancnepcus ceeta.
Knaccuyeckas Teopus
amcnepcumn. dasosad 1 OrlK-1.3,0r1

2 Nekuunsa
rpynnosas CKOPOCTb. K-3.2

JuncnepcroHHoe pacnsbiBaHKe
CBETOBbIX MMIY/IbCOB.

AnpakTnyeckas eguHuLa: OCHoBbI ronorpagum




10. Tunbl 1 cBOICTBA
ronorpamm, ronorpaguyeckas
N CreKn-nuHTephepoMeTpus.

OlMK-1.2,0r
K-1.3,0MK-3
2

Nekumnsa

AvpakTryeckas eanHmua: ONTUKa HEOAHOPOAHbIX CPef

11. MNpenomneHne cBeTa Ha
rpaHuLe AByX AU3NEKTPUKOB.
dopmynbl PpeHend. Yron
bptocTepa. PacnpocTpaHeHue
CBeTa B MPOBOAALLMX Cpefax.
OnTrKa BOJIHOBOZOB U
pe3oHaTopos. OnTuyeckoe
BO/IOKHO. Mojb! pe3oHaTopoB
Na3epoB. 3NeKTPOMarHUTHble
BOJIHbI B NEPUOSNYECKNX
CTPYKTypax.

OrMK-1.2,0r1
K-1.3,0MK-3
2

Nekumnsa

AvpakTrnyeckas eanHmua: ONTUKa aHU30TPOMHbIX CPef,

12. 3akoH Mantoca. [1BoiiHoe
Ny4yenpenomMneHme.
Annnn-Tnyeckas
nonapusauus. OnTuyeckas
aKTUBHOCTb U UCKYCCTBEHHAA
aHM30TpONUA. SMeKTPOONTHKA.
AKyCTOONTUKA. DPDEKTHI
lMokkenbca n dapajges.
MonsgpunsaymoHHble
yCTPOIACTBA.

OMK-1.2,0r
K-1.3

Nekuus

AnpakTndeckas eguHuua: HenmHeliHaa onTuka

13. JInHeliHas 1 HeNnHeHas
MONSPN30BaHHOCTb.
"eHepaLms CyMMapHbIX 1
Pa3HOCTHbIX YacToT.
CaM0BO03/€liCTBME CBETA.
MapameTpuyeckas reHepaums.
UeTbIpexBOHOBOE CMELLIEHME.
CamodhokycunpoBKa.

OMK-1.3,0r1
K-3.2

Nekuus

Jnpaktuyeckasa egmHnua: PaccesHune cBeTa

14. MNpwupopaa nNpoueccos
paccesHus. MonekynspHoe
paccesHve. PaccesHuve
MaHgenswtama - bpunnoaHa
N KOMOMHALMOHHOE
paccesiHue. PacnpocTpaHeHue
1 paccesHWe BOJSH B
CNyYaiiHO-HeO4HOPOAHbIX
cpegax.

OrlK-1.2,0r1
K-1.3,0MNK-3
2

Nekumnsa

Anpaktuyeckasa eanHmuya: Cunosas onTuka

15. CBepXxcuibHble CBETOBbIE
nons, ONTUYECKMA NPOBONA,
nasepHas nnasma.

1 0

OrlK-1.3,0r1
K-3.2

Nekuwnsa

AnpakTuyeckas earHnua: OCHOBbI KBaHTOBOM ONMTUKM




16. M3nyyeHne abCcoMOTHO
YyepHoro Tena. Teopusa Panes -
[xnHca. M'mnoTesa MNnaHka.
PacnpepgeneHne
Bose-3liHwWwTeliHa. ®opmyna
MnaHKa. 3akoHbl Knpxroga,
BuHa, CtethaHa-bonbumaHa.

OnkK-1.2,0M
JnemMeHTapHas KBaHTOBas 1 0 0 K-13 Nekuyus
Teopus TEMI0BOrO U31ydeHns '
(OWHLWITENH). DOTO3(dEKT.
OnbITbl CToNetosa. KeaHTOBasA
Teopus JMHWTENHA. POTOH -
KBaHT cBeTa. KBaHTOBas
KpunTorpapus 1 KBaHTOBble
BbIYMCNIEHUS.
N3 HuX B AKTVBHBIE NHankaTopbl
TeMmbl 1260PaTOPHbIX PABOT | Hackl |dopme npakT. | o o Mo | AocTikerns | Y'YeOHAs [esTebHOCTb
noAr., yac. KOMNeTeHUUN
CemecTp: 5
OunpakTndeckas eguHuua: VIHTepdepeHLms ceeta
1. VIHTepepeHLMOHHbIe OnK-1.2,0M
' PpepeHLl 2 2 2 K-1.3,0lNK-3(/TabopaTopHas paboTa
npunéopsl. 5
AnpakTnyeckas eguHuua: Andpakums ceeta
2. Antpakums dpeHens OrlK-1.2,0M
®payHrogepa. 2 1 1 K-1.3,0lNMK-3(/labopaTopHas paboTa
JAndpakunoHHbIe peLleTku. 2
AnpakTuyeckas eguHuLa: doTomMeTpus
3. doTOMETpUYECKME OfK-1.2,0T1
' P 2 1 1 K-1.3,0lNK-3|/TabopaTopHas paboTa
N3MePEHUSA. 2
AnpakTnyeckas eguHuua: ucnepcus ceeTa
4. Knaccuyeckas Teopus
aucnepcuun. dasosas 1 Ol1K-1.2,011
rpynnoBas CKOPOCTb. 2 2 2 K-1.3,0MNK-3(/1abopaTopHas paboTa
[vicnepcroHHOe pacn/biBaHne 2
CBETOBbIX MMIY/IbCOB.
TeMbl NpaKTUYECKMX VIBHAXB | Ay rygupe | VIHAMKATODDI
o Yacbl |thopme npakT. [OCTUXEHNA YyebHasa oeATeNIbHOCTb
3aHATUN noar., vac. (popMb1, Hac. KOMMeTeHLi &
CemecTp: 5
AunpakTndeckas eguHuua: OnNTUYecKme CUCTEMbI
L. LienTpupoBarHsle 2 2 2 OrlK-1.3 |lNpakTuyeckoe 3aHATUE

ONTUYeCKne CUCTEMBI.

AunpakTndeckas egnHula: VIHTepdepeHLms ceeTa




2. KorepeHTHOCTbL. BpemeHHas
N NPOCTPaHCTBEHHaA
KOrepeHTHOCTb. OnbIT
®peHens. OnTuyeckas
pasHocTb xoga. O6bLas
NHTep{epeHLMOHHasa CxemMa.
LLinpnHa nHTepgepeHUMOHHbIX|
nosnoc. OnbIT FOHra. Konbua
HbloToHa. MHOrosnyyeBas
NHTEepdepeHLms.

OrlK-1.2,0r1
K-1.3,0MNK-3
2

MpakTnyeckoe 3aHATUE

AvpakTuueckas earHuua: Andpakums ceeta

3. OnpakumoHHas peLueTka v
CcreKTpasibHble MpMBopbI Ha ee
OCHoBe. [MapameTpbl
CMeKTPasIbHbIX NMPMOOPOB.
Avhpakums Ha TpeXMepHbIX
CTPyKTYypax. AundpakLmoHHas
PacxoAnMOCTb f1a3epHbIX
My4koB. AngpakLMOHHbIN
npegen. 3sesgHble
NHTepdepomeTpsl. MayccoBbl
MyYKW.

OrK-1.2,0r1
K-3.2

MpakTnyeckoe 3aHATUE

AnaakTuyeckas eanHnLA: YpaBHeHNs MakcBenna. 3neKTpoMarHMTHbIe BOMHbI

4. SHeprua n UMnynbc
3/1eKTPOMarHUTHbIX BOJH.
CkopocTb cBeTa. CBeTOBOE
JasneHve. dekT Jonnepa.

OMK-1.2,0r1
K-1.3,0MK-3
2

MpakTn4yeckoe 3aHATUE

AvpakTrnyeckas eanHmua: oToMeTpus

5. doTOMeTpUYEeCKue
n3vepeHuns. 3akoH Jlambepra.
3aKoH byrepa.

OriK-3.2

MpakTnyeckoe 3aHATUE

AnpakTuueckas earHunua: Aucnepcus ceeTa

6. Amcnepcus ceeTa.
Knaccuyeckas Teopus
amcnepcumn. dasosad 1
rpynmoBas CKOPOCTb.
JuncnepcroHHoe pacnsbiBaHe
CBETOBbIX MMIY/IbCOB.

OrMK-1.2,0r1
K-1.3,0MK-3
2

MpaKTnyeckoe 3aHATHE

AnpakTnyeckas eguHMLa: ONTMKa HEOAHOPOAHbIX Cpes

7. MpenomneHune ceeta Ha
rpaHuLe AByX AU3NIEKTPUKOB.
®opmynbl PpeHend. Yron
bptocTepa. PacnpocTpaHeHue
CBeTa B MPOBOAALLMX Cpejax.

OMK-1.2,0r
K-1.3,0MNK-3
2

MpakTnyeckoe 3aHATHE

AvpakTryeckas eanHmua: ONTUKa aHM30TPOMHbIX CPef,

8. 3akoH Mantoca. [igoiiHoe
NyYenpesioM/IeHue.
AnamnTuyeckas nonispusaums.
OnTnyeckas aKTUBHOCTb U
WCKYCCTBEHHAas aHN30TPOMKS.
JNeKTPoONTUKa.
AKyCTOONTUKA. DPDEKTHI
lMokkenbca n dapajges.
MongpunsaymoHHble
yCTPOIACTBA.

OMK-1.2,0r
K-1.3

MpakTnyeckoe 3aHATHE

AvpakTnyeckas eanHmua: OCHOBbI KBaHTOBOW ONTUKM




9. N3nyyeHne abCcoMOTHO
YepHoro Tena. Teopusa Panes -
[xnHca. M'mnoTesa MNnaHka.
PacnipeseneHue
Bose-3liHwWwTeliHa. ®opmyna
MnaHKa. 3akoHblI Knpxroga,
BuHa, CtethaHa-bonbumaHa.
3neMeHTapHas KBaHTOBas
Teopwus Ten10BOro U3yyeHns 2
(OHWTENH). dPoTO3(h(EKT.
OnbITbl CToNeToBa. KBaHTOBadA
Teopus JMHWTENHA. POTOH -
KBaHT cBeTa. PaccesHue
PEHTreHOBCKOr0 MU3NyYeHuns Ha
CBOOO/HbIX 3M1EKTPOHAX.
AddexkT KomnToHa. ATOMHbIE
CMEKTpbI.

OrMK-1.2,0r1

MpaKTnyeckKoe 3aHaTue
K-1.3 P

Tembl gns
CaMOCTOATESIbHOI0 N3yYeHUs

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

NHankaTopsl

AOCTVXEHNA YyebHasi [eATeNIbHOCTb
KOMMeTeHUMiA

AKTUBHble
thopmbl, Yac.

CemecTp: 5

AvpakTrnyeckas eanHmua: ONTUYECKME CUCTEMBI

1. MNokasatesnb NpenomMIeHns.
NonHoe BHYTpPeHHee
oTpakeHue. lMpenomneHuve B
npusme. FlOMOLIEHTpUYECKMe
nyyKkun. TayTOXPOHHOCTb.
LleHTpupoBaHHas onTUyeckas
cuctema. MNMpenomneHue Ha
chepryecKoin MOBEPXHOCTN.
dokycbl cthepuyeckor 16
MOBEPXHOCTU. YBe/IMueHue.
MpenomneHne B TOHKOW JIMH3e.
MaTpuua onTuyecKom
cuctembl. OnTurka Maycca.
Abeppauun. Anagparmbi.
OnTtunyeckme npubopsl. Mas
KaK OnTuYecKuii npnéop.
Jlyna, MMKPOCKON, TeNecKon.

OMK-1.2,0r
0 K-1.3,0MNK-3
2

CamocTtosiTe/IbHOe M3yyeHue
maTepuana

3.1 lNpakTnyeckas NoarotToBkKa

Tabnuua 3.2
No TeMbl 3aHS TV dopmbl OpraHusaunm Copep)aHwue NpakTUYeCcKOo NOAroTOBKM
3aHATUIA (BnAbI paboT)

1 VHTepdepeHLMOHHbIE NPUOOPbI. N6 BbINonHsAeT cneaytoLme BUbl paboT:
HabMAaeT ABEHNE MHOTFONYYeBON
NHTepdepeHLnn.

2 Ondpakums ®peHens n dpayHrogepa. N6 BbINonHsAeT cneaytoLme BUbl paboT:

[nhpaKLUMOHHbIE PeLLETKN. M3yYyaeT ABMeHNs AndpaKLmm CBeTa 1

XapaKTePUCTUKM CMEeKTPabHbIX
NprM60POB, MCMOMB3YIOLLMX ANDPaKLKIO,
CBOICTBA raycCoBbIX NMYYKOB.

3 PoToMeTpUUECKNE U3MEPEHNS. 6 BbINonHsieT cnepytoLme Buabl padoT:

0CBanBaEeT OCHOBHbLIE METO/AbI
(hOTOMETPUYECKMX U3MEPEHNIA.

4 Knaccuueckas Teopus amucnepeun. ®azosas u| /16

rpynnoBasi CKOPOCTb. JAMCrepCUoOHHOE
pacn/iblBaHWE CBETOBbIX MMMY/LCOB.

BbINOMHSET cedytoLine BUfbl pa6oT:
aHaNM3MpyeT PacnpocTpaHeHve
MMMY/IbCOB B CPE/aXx.




5 LleHTpupoBaHHble ONTUYECKME CUCTEMDI. Mp BbInonHseT cnefytoLLme bl paboT:
ycBavBaeT 0671acTb NPYMEHUMOCTH
MOZAENEen reoOMeTPUYECKO ONTUKN,
NpuobpeTaeT yMeHWe paccunTbIBaTh
npocTeiiLune ONTUYECKNE CUCTEMBI,
COCTOSILLIME U3 HECKOMBbKNX
MPeNoMASIOLLNX NOBEPXHOCTEA.

6 KorepeHTHOCTbL. BpemeHHas 1 Mp BbINonHseT cneaytoLme BUbl paboT:
MPOCTPaHCTBEHHAA KOrepeHTHOCTL. OnbIT M3yYaeT ABMEHNE NHTepepPeHLMN 1
®peHens. OnTuyeckas pasHOCTb X0Aa. MPUHLMIMBI PaboTbl UHTEP(EPEHLIMOHHBIX
O6Lwan nHTepepeHUMoHHas cxema. LLnprHa OMTUYECKUX NPUBOPOB.
NHTep(epeHUMOHHbIX nonoc. OnbIT FOHra.

Konbua HeloToHa. MHorony4esas
nHTephepeHums.

7 [npakuMoHHas peLleTka 1 cnekTpasbHble  (Fp BbINonHseT cnepytoLLme Buabl pabor:
nproéopsbl Ha ee ocHoBe. MapameTpsbl M3y4aeT ABMeHNs ndpakLmum ceeta u
CMeKTpabHbIX NPU60PoB. Antpakuus Ha XapaKTepPUCTUKN CMeKTPasbHbIX
TPeXMepHbIX CTPYKTypax. AnthpakumoHHas NprbopOoB, NCMOMb3YIOLLMX AUGPaKLMIO,
PacxoAMMOCTb 1a3ePHbIX NMYUYKOB. CBOWACTBA raycCcoBbIX My4KOB.
[JundpakumoHHbIi npegen. 38e3aHble
NHTepepOMETPbI. ["aycCoBbl MYYKW.

8 SHeprua u UMNYnbLC 31EKTPOMArHUTHBIX Mp BbInonHseT cnepytoLLme bl paboT:
BO/IH. CKopocTb cBeTa. CBETOBOE AaB/ieHue. 13y4yaeT OCHOBHbIE CBOWCTBA
ShdekT Aonnepa. 3/1EKTPOMArHNTHbIX BOJH.

9 DOTOMETPUYECKUNE U3MEPEHNSA. 3aKOH Mp BbINonHAeT cnepytoLme Buabl pabot:
NambepTa. 3aKoH byrepa. 0CBanBaeT OCHOBHbIE MeTOAbI

(hOTOMETPUYECKMX N3MEPEHNIA.

10 [Aducnepcus ceeTta. Knaccuyeckas Teopus Mp BbINonHAeT cnepytoLme Buabl pabot:
aucnepcun. Pa3osas 1 rpynnosas CKOPOCTb. M3y4aeT 3aKOHbI [MCNepcum cBeTa u
[JvicrnepcnoHHoe pacn/ibiBaHWe CBETOBbIX MPYMEHAET 3aKOHbI MPEIOMIEHNA CBETa Ha
WUMMY/LCOB. rpaHuLLe AN3NEKTPUKOB U NMPOBOAHUKOB.

11  [lMpenomneHuve cBeTa Ha rpaHuLe aByx Mp BbINonHAeT cnepytoLme Buabl paboT:
ON3NEKTPUKOB. Popmybl DpeHend. Yron n3yyaeT ®opmMynbl PpeHens U NPUHLMMbI
bptocTepa. PacrnpocTpaHeHue ceeTa B pacnpocTpaHeHns cBeTa B NPOBOAALLMX
NPOoBOAALLIMX cpefax. cpefax.

12 [3akoH Mantoca. [lBoiHoe nyyenpenomnenue. [Mp BbINonHAeT cnepytoLme Buabl paboT:
AnnunTtnyeckas nonapusaums. OnTuyeckas 13y4aeT Nonsapu3aLmIo ceeta u
aKTWMBHOCTb W MCKYCCTBEHHAA aHWU30TPOMus. OMTUYECKYI0 aKTUBHOCTb BELLIECTBA
AnekTpoonTuKa. AKyCTOONTUKA. IPPeKTbI
Mokkensca n Papages. MNonapusaLmoHHble
YCTPONCTBA.

13 | M3nyyeHne abCOMOTHO YEPHOro Tena. Mp BbINonHseT cneaytoLme BUbl paboT:
Teopus Paned - [kuHca. M'mnoTtesa MnaHKa. 3HAKOMMUTCA C OCHOBHbIMW 33a4amu
PacnpefeneHue bose-JiiHwWwTeiiHa. ®PopmMyna KBaHTOBOM OMTUKM.

MnaHka. 3akoHbl Knpxroga, BuHa,
CrethaHa-bonbLMaHa. dneMeHTapHas
KBaHTOBas TEOPWA TEMJ0BOI0 N3NyyYeHus
(3HWTelAH). PoTo3(hdeKT. OnbIThI
CronetoBa. KBaHTOBas Teopus diiHWTElHA.
®OTOH - KBaHT cBeTa. PaccedHne
PEHTIEHOBCKOTO M3/Ty4eHMs Ha CBOBOAHbIX
3NeKTpoHax. APdekT KomnToHa. ATOMHbIe
CrEKTPbL.
3.2 CamocToATeNbHas paboTa 0by4yaroLerocs
Tabnmua 3.3
o ViHAnKaTope! Yacbl Ha Yacbl Ha
Ne Buabl caMocToATe/IbHOM paboThl JOCTUXKEeHUA
< |BbINOSIHEHWE |KOHCYNbTaunn
KOMMETEHU NN
CemecTp: 5
OrK-1.2,0r1K-
1 |KOHTpOsbHble paboThbl 1.3,0MK-3.2 8 0




: OnTuKa : BONPOCHI 414 3aLMTbl 1abopaTopHbIX paboT No Gr3MKe : MeTOAMYEeCKMe ykazaHus / HoBocu6.
roc. TexH. yH-T ; [cocT.: A. B. bapaHoB, B. B. [laBblgkos, B. B. Xpuctogopog]. - HoBocnbumpck, 2009. - 13
c.. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978 Kopenb N. . HennHeliHble
BOJIHOBbIE YpaBHEHWS B OMTHKe : yuyebHoe nocobue / L. . Kopenb ; HoBOCKG. roc. TEXH. YH-T. -
Hosocmnbupck, 2010. - 36, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000127020
Kypc o6Luein hmsmnkn : paboyas nporpamMmma 1 npuMepsl 3agaHnin ans 1 n 2 kypcos ®3H / HoBocm6. roc.
TeXH. YH-T ; [cocT. B. ®. Kum n ap.].- HoBocubmupcek: M3a-so HITY, 2008.- 50, [1] c. : cxembl, Tabn.-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000081599 IMpun6epr A. C. Obwas humsmnka
(PO®) [3neKTPOHHBIV pecypc] : 3NeKTPOHHBIV y4ebHO-MeToauYecknin komnneke / . C. puH6epr ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek, [2011].- Pexkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000164447.- 3arn. ¢ aKpaHa.

2 |PI3/Pedepar OnK-1.2,07 IK-

130nK32 |10 0

: OnTKKa : BONPOCHI 415 3aWmThl 1a60paTOPHbIX paboT No u3mke : MeToamnYeckune ykasaHuns / Hosocub.
roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbiakos, B. B. Xpuctodopos]. - HoBocnbumpck, 2009. - 13
c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978 Kypc o6Leii ¢pu3snkm : paboyas
nporpaMma 1 npumepsbl 3agaHnii ana 1 n 2 kypcos ®3H / HoBocn6. roc. TexH. yH-T ; [cocT. B. @. Kum un
ap.].- Hosocubmpck: MN3p-8o HITY, 2008.- 50, [1] c. : cxembl, Tabn.- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000081599 I"puH6epr A. C. Obuiasn tmnsmnka (PIP) [SNeKTPOHHbI
pecypc] : aNeKTPOHHbIV y4ebHO-MeToanYeckmniA komnneke / A. C. F'puH6bepr ; HoBOCKG. roc. TexXH. yH-T.-
Hosocubupck, [2011].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000164447.- 3arn. c
JKpaHa.

OrK-1.2,0r1K-

1.3,0MK-3.2 40 0

3 |loaroToBKa K 3aHATUAM

MpocMoTp NEeKUMIA, NOAITOTOBKA K MPaKTUYECKMM 3aHATUAM U nabopaTopHbiM pabotam: OMTMKa : BONPOCh!
4715 32 Thl nabopaTopHbIX paboT Mo (PM3MKe : METOAMYECKME YKa3aHWs / HOBOCKO. roc. TeXH. YH-T ;
[cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctodopos]. - HoBocmbmpcek, 2009. - 13 c.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978 Kypc o6ueit hrsmnku : paboyas nporpamma u
npumepsbl 3agaHnii ans 1 n 2 kypcos ®3H / HoBockb. roc. TexH. yH-T ; [cocT. B. ®. Kum n ap.].-
Hosocnboupck: M3g-80 HITY, 2008.- 50, [1] c. : cxembl, Tabn.- Pexxum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000081599 NpuHbepr H. C. O6wwan thusvka (POP) [SNeKTPOHHbIN
pecypc] : aNeKTPOHHBIV y4ebHO-MeToaMYecKuin komnneke / . C. FpuHGepr ; HOBOCKG. roc. TeXH. YH-T.-
Hosocunbupck, [2011].- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000164447.- 3arn. ¢
JKpaHa.

OrlK-1.2,0r1K-

1.3,0lK-3.2 20 2

4 |[MoaroTtoBka K atTecTamm

: OnTuKa : BONPOCHI 415 3aWmThl 1abopaTopHbIX paboT No gu3mke : MeToamYeckune ykasaHunsa / Hosocub.
roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. lasbigkos, B. B. Xpuctogopos]. - Hosocubupck, 2009. - 13
c.. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978 Kypc o6Leii ¢usnku : paboyas
nporpamma 1 npumMepsbl 3agaHuii Ana 1 m 2 kypcos ®3H / HoBocmb. roc. TexH. yH-T ; [cocT. B. ®. Kum u
ap.].- Hosocubupck: MN3p-8o HITY, 2008.- 50, [1] c. : cxembl, Tabn.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000081599 INpuHbepr H. C. O6wwan thusnka (PIP) [SNeKTPOHHbIN
pecypc] : 3aNeKTPOHHBIV y4ebHO-MeToaMYecKuin komnneke / . C. FpuHbepr ; HOBOCKG. roc. TeXH. YH-T.-
Hosocunbupck, [2011].- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000164447.- 3arn. ¢
JKpaHa.

5 CamMocCToATe/IbHOE M3YYeHWe TEOPETUYECKOTO OlK-1.2,0MK-

maTepuasa 1.3,0MNK-3.2 16 0

CTyfeHT n3y4yaet TeMbl, NpuBefeHHbIe B Tabnuue 3.4 1 ONTWKa : BONPOCH! 411 3aLiUThl 1a60paTopHbIX
paboT No Pu3nKe : MeToAMYECKME YKasaHus / HoBocmb. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B.
[JasblakoB, B. B. Xpuctodopos]. - Hosocnbupcek, 2009. - 13 c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000121978 Kypc o06uleli ¢hun3nku : paboyas nporpaMmma u
npvimepsl 3agaHunii ang 1 n 2 kypcos ®3H / HoBocmo. roc. TexH. yH-T ; [cocT. B. ®. Kum v gp.].-
Hosocubupck: M3g-80 HITTY, 2008.- 50, [1] c. : cxembl, Tabn.- Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000081599 INpuH6epr A. C. Obuasn thusunka (PIP) [S1eKTPOHHbI
pecypc] : 3NeKTPOHHbI yuebHO-MeToAMuYeckuiA komnnekce / . C. IpuH6Gepr ; HOBOCKO. roc. TEXH. YH-T.-
Hosocnbupck, [2011].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000164447.- 3arn. c
JKpaHa.




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmmpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
;Z?rnélgwaeanlBe y4ebHbIX 3EC
Tabnuua 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHNS 3aHATUI

Ne HanmeHoBaHMe akTUBHbIX hopM Koﬂzgﬁﬁsre':ﬂyme#b'x
1 |MpobnemMHbIin MeTof OlMnkK.1; OrnkK.3;

Dopmupyembie ymenusi: 2. OOpabaTbIBaeT U IpenCTaBIIseT MOJyYeHHbIE SKCITIEPUMEHTATbHBIC
JNaHHbIE JJIs TIOJTy4eHrss 0OOCHOBAHHBIX BBIBOJOB; 2. [IprMeHsieT 3HaHUs eCTECTBEHHBIX HayK B
WH)XeHEPHOU MpPaKTUKe

Kpartkoe onucanue npumeneHusi: [10CTOSTHHBII KOHTAKT CO CTYA€HTAMU BO BpeMs paboT uepes
o0cyxaeHne MaTepuana

4. MNMpaBunna aTtTectaunm obyyaroLmxca no ANCUUMINHE

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-penTUHIoBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
OueHMBaeMble BUbI AesATENIbHOCTM 06yYatoLmxcs gﬂaﬁi MakcumanbHbIv 6ann
CemecTp: 5
Jlabopamopuas: | 10 | 20

KoHTponupytoLmne Matepuanbl (CIMCOK BOMPOCOB) NPUBOAATCA B "ONTUKA : BOMPOCHI A8 3alLyTbl N1a60PaTOPHbIX paboT Mo (u3NKe : MeTOANYECKMe ykasaHus / Hosocnb
roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. asblgKos, B. B. Xpuctogopos]. - HoBocubupck, 2009. - 13 c.. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000121978"

Konmponvuwvie pabomol:
KoHTponupytoLme MaTepransl (CNMcoK BoNpocos) NpusoasTes B “IpuHGepr A. C. O6wwas msmka (PID) [SneKTPoHHLI pecypc] : 31eKTPOHHBbIN yueGHO-MeTOANYECKMIA
komnnekc / A. C. FpuHbepr ; HoBocK6. roc. TexH. yYH-T.- HoBocnbmpcek, [2011].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000164447.- 3arn. ¢ 3kpaHa."

PI'3/Pepepam: | 10 | 20

KoHTponupytoLmre MaTepuanbl (CNMCOK BOMPOCOB) NpuBoAATCs B "Kypc 06LLeii thmsuku : paboyas nporpamMma u npumMepsbl 3agaHuil s 1 n 2 kypcos ®3H / Hosocu6.
roc. TexH. yH-T ; [cocT. B. ®. Kum 1 ap.].- Hosocnbumpek: M3a-80 HITTY, 2008.- 50, [1] c. : cxeMbl, Tabn.- Pexxum focTyna:

http://elibrary.nstu.ru/source?bib_id=vtls000081599"
20 | 40

3auem:

KoHTponupytoLme MaTepuasibl (CAMCOK BONPOCOB) NpuBoAATcs B "Kypc 06LLeit pusnky : paboyas nporpamma 1 npumepsbl 3agaHnii gns 1 v 2 kypcos ®3H / Hosocub.
roc. TexH. yH-T ; [cocT. B. ®. Kum n ap.].- HoBocmbmpcek: M3a-80 HITTY, 2008.- 50, [1] c. : cxembl, Tabn.- Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib id=vtls000081599"




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Kogabl POopMbI KOHTPOSIA
KOMMNETEH |/|H,CI|I/I KaTopbl AOCTMXEHUA KOMI'IGTGHLI,VIVI
LLMVI KoHTp. |3awmTa 3aver
pab. Pr3/p
OrlK-1 |OMnK-1 2. |_|pI/IMeHFIET 3HaHNA eCTECTBEHHbIX HAYyK B IAH)KeHepHoVI MNPakKTnKe + + +
OrlK-1 3. ﬂpVIMeHFIET OﬁLLI,EVIH)KEHEprIe 3HaHuA, B VIH)KeHepHOﬁ [eATeNIbHOCTHN + + +
OmMK-3 OrlK-3 2. OﬁpaﬁaTblBaET M npeacTtaBndaeT NoyvYeHHbIE SKCNEPUMEHTa/IbHbIE AaHHbIE + + +
014 nony4vyeHnA 060CHOBAHHbIX BblBO/10B

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNeH B MPUIoXeHUn Ne 1 K paboyeit
nporpaMme.

5. Jlutepatypa

OcHoBHas nuTepaTypa
1. JlaugacOepr, I'. C. Ontuka [DnexTponHsiii pecypc] : Yued. mocodue mms By3os /. C.
JlarncOepr. - 6-e uzn., crep. - M. : DUSMATIINT, 2010. - 848 ¢. - ISBN 978-5-9221-0314-5. -
Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=421053 - 3aru. ¢ sxpaHna.

2. Kyaun, JI. C. Kypc o0mieit ¢pusuku (B Bormpocax u 3amauax) : yueOnoe mocodue mist By3os / JI. C.
Kymun, I'. I'. Bypaykosckasi. — 3-e u3a., ucnp. — Canxkr-IlerepOypr : Jlans, 2022. — 324 ¢c. —
ISBN 978-5-8114-7804-0. — Tekcr : a;ekTpoHHbIit // JIaHb : 371eKTPOHHO-OMOTHOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/184045 (nara oOpamenus: 24.03.2023). — Pexxum goctyma:
IUIs1 aBTOPU3. TIOJIB30BATEIEH.

[lononHnTenbHas nuTepaTypa

1. Kopens U. U. Henunelinble BOIHOBEIE YpaBHEHHS B onTHKE : yueOHOe mocobue / Y. Y. Kopens ;
Hosocu6. roc. Texs. yH-T. - HoBocubupck, 2010. - 36, [3] c.. - Pexxum mocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000127020

2. OnTrka : BOMpPOCH! IS 33U ThI Ta00paTOPHBIX Pa0OT Mo (hHU3UKE | METOAMYECKUE YKa3aHUS /
HoBocu6. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. JlaBsiakos, B. B. Xpuctodopos]. -
Hosocubupck, 2009. - 13 c.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000121978

NHTepHeT-pecypcsl

1. HayuHo-TexHHUECKHI BECTHUK WH(POPMALIMOHHBIX TEXHOJIOT U, MEXaHUKHU M OITUKH : JKyPHAJ /
Yuusepcurer UTMO : caiit. — Cankt-ITetepOypr. — 2001 — — ISSN (print version) — 2226-1494 ;
ISSN (online version) — 2500-0373. — URL: https://ntv.ifmo.ru/ (zara oopamenus: 20.04.2023). —
TeKcCT : 3JIeKTPOHHBII.

6. MeToagun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOOM NN

6.1 MeToauyeckoe obecreyeHme

1. Kypc obmeii husuku : paboyas mporpamma ¥ mpuMepsl 3aganuii st 1 u 2 kypcos ®OH /
HoBocu6. roc. TexH. yu-T ; [cocT. B. ®. Kum u ap.].- HoBocubupck: Uzn-so HI'TY, 2008.- 50, [1]
c. : cxeMsl, Tabi.- Pesxxum mocryma: http://elibrary. nstu.ru/source?bib_id=vtls000081599

2. I'punGepr . C. O6mas ¢usnka (POD) [DnekTpoHHBIN pecypc]| : 2IeKTPOHHBII
yueOHO-MeTonuueckuii komruieke / . C. I'punbepr ; HoBocu0. roc. TexH. yH-T.- HoBocuOupck,
[2011].- Pesxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000164447 .- 3arn. ¢ sxpaHa.

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 ITaket oducHbIx mpunoxkenuit Microsoft Office




2 Bbpay3zep Mozilla Foundation Mozilla Firefox

6.3 NHhopMaLyoHHble TEXHONOornK

Mpw ocyLecTBNeHM 06pa3oBaTeIbHOro NpoLecca No ANCLMNANHE NPUMEHSIOTCA 31EMEHTbI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOMONWiA, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUNSA B 3N1EKTPOHHOIN MH(OpPMaLMOHHO-06pa3oBaTenbHOM cpeabl HITY.

7. MaTepuranbHO-TeEXHMUYECKOE 06ecneyeHmne

Mpe3eHTaLMOHHOE 060pYy40BaHMeE

Ne

HanmeHoBaHue

Ha3HaueHue

1

Mpe3eHTaUMOHHOEe 060pYya0BaHMNE
(My/fbTUMeLMA-MPOEKTOP, 3KPaH, KOMMbIOTEP
19 ynpaBaeHns)

ANS AeMOHCTPALMN HarnsaHOro Matepuana
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mieHHass CTpykTypa ()OHAA OICHOYHBIX CPEICTB MO AucHUIUIMHe Onrtudeckas (Qu3nKa
npezncraBieHa B TaOmure. COBOKYMHOCTh pPe3y/IbTaToOB OOydYeHHsI IO IMCIUIUIMHE COOTHECEHa C
YPOBHSMHU CHOPMHUPOBAHHOCTH KOMIETCHIIMA M COOTHECEHHBIMU C HUMU MHAWKATOpamu. MHAMKATOPHI
JOCTHDKEHUS] KOMITETCHIIUH U3MEPSEMbI C TIOMOIIBIO CPEACTB TEKYIIEH U MPOMEKYTOUHOM aTTECTAIIUH 1O
aucuumnne Onrtudyeckas Gu3nKa.

Tabnuna

JTansl OHEHKH pPe3yJIbTATOB 00y4eHus 1
COOTHECEHHBbIX ¢ HUMHM MHINKATOPOB
JOCTHKEHHUS KOMITeTeHIIUH

®opmupyembie HNnpnkartopsl Meponpusitus
KOMIIETEH MU KOMIIETCHIUI Temer TEKYIILETO KOHTPOIS IIpomexyTouHas
(xoHTpOIBLHAS
padora, KypcoBoi arrecraius
(3K3amMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
OIIK-1 Cnoco6eH |2. [Ipumensier 3Hanust | BeinyxieHHBIE u|KontponbHsie 3auer, Bonpocs! 1-7
MPUMEHSTh €CTECTBEHHBIX HayK B (CaMOIIPOM3BOJIbHbIE Iepexoiabl B|pabdotel  PI'3,  Bce
€CTEeCTBCHHOHAYYHBIE | THKCHEPHOI KBAHTOBBIX cucTeMax. | pa3fessl.
U OOIIeHH)XEHEPHBIE [IPaKTHKE JIByXypOBHEBbIC CHCTEMBI.
3HAHWUA, METOJIBI VYcnoBue ycunenus. Cozmanue
MaTeMaTHIECKOTO WHBEPCHON 3aCEJICHHOCTH
aHaIM3a u 9HEPTeTHIECKUX YpPOBHEiA.
MOJICTIHPOBaHUS B Hakauka.  Pesonarop  mnasepa.
WHKEHEPHOU Bupast nazepoB. TBepnoTenbHbIC
JIeSITeTIbHOCTH, Ja3epsl. I"azoBBIC Ja3epsl.
CBSI3aHHOM c Xumuueckue JIa3ephl.
(hOTOHHBIMH ITomympoBOTHIKOBEIE Ja3epsl.
TEXHOJIOTHUSIMH JudpakumonHas  pemierka U
00paboTku CHEeKTpalbHbIe IpPUOOPHI Ha ee
uHpopMaLuH, OCHOBE. [Mapamerpsr
MPOEKTHPOBAHHEM, CHEKTPaIbHBIX pruOOpOB.
KOHCTPYHUPOBAaHUEM Judpakoust Ha  TpeXMEpHBIX
" TEXHOJIOTUSIMU CTPYKTYpax. Jdudpakumnonnas
MPOU3BOJICTBA PacxoMMOCTh JIa3epHBIX ITyYKOB.
3JIEMEHTOB, JudpakunoHHbIH TIpese.
npuOOpoOB U CHUCTEM 3Be3HbIC UHTEPHEPOMETPHI.
(hoToHUKH u l'ayccoBsl myuxm. Judpaxmms
onTONH(GOPMATUKU ®penens u Opaynrodepa.
Judpakimonssie PEILIETKHU.
WnaTepdepeHIMOHAbIE  TPUOOPEI.
KorepentHocts. BpemeHHas wu
MPOCTPaHCTBEHHAs

KorepeHTHocTb. OmbIT @Dpenens.
OnTuyeckass  pasHOCTb  XOJa.
O6mas nuHTephepeHINOHHAS
cxema. IMupuna
nHTEPEPEHIIMOHHBIX 110JI0C.
Omeir [Onra. Komena Heroortona.
Meron 30H ®penens.
I'padugeckoe BBIYHCIIEHUE
ammuryasl.  Ilarao Ilyaccona.
Judpaxius Openens Ha
HIPSMOJIMHEWHOM Kpae
NOJTyOECKOHEYHOTO 9KpaHa.
Crupans  Kophro.  J{udpaxums
®paynrogepa Ha MPSIMOYTOIBHOM
OTBEpPCTUH,  WIETH,  KPYIJIOM
OTBEPCTUH.




HemonoxpomaTtuueckuii CBET.
CriekTpaibHBIA cOCTaB (DYHKIIHH.
Psng ®Dypwe. Hurerpan Dypoe.

WnTepdepentus YaCTHYHO
KOT'€PEHTHOTO H3ITyYCHHUSL.
Wntepdepenmms B TOHKHX
TUICHKAX. Jlokanu3zanms

nunreppepenuun. [lomocsl paBHOU
HIMPUHBI U PABHOTO HAKJIOHA.
BupHocts  MHTEpQEpeHIHMOHHON
KapTHHBL. WurepdepomeTpsr.
MHorosyueBast HMHTEp(hEpEHIUSL.
DOTOMETPUYECKUE U3MEPEHHUS.

OIIK-1

3. [Ipumenser
oOIIenHXeHepHBIE
3HaHUA, B
HMHXEHEPHOU
JESATEIBHOCTH

Brinyx1eHHBIE u
CaMOIIPOU3BOJIBHBIC MEPEXOIBI B
KBaHTOBBIX CHCTEMaX.
JByXypoBHEBbIE CUCTEMBI.
VYenosue ycmnenus. Co3manHue
WHBEPCHON 3aCEJIICHHOCTH
JHEPreTUYECKUX YPOBHEM.

Haxauka. Pe3onatop  nasepa.
Bunel naszepoB. TepaorenbHble

J1a3epsl. I'azoBble JIa3ephl.
Xumuueckue JIa3ephl.
[TonynpoBogHUKOBBIE JIa3ephl.
I'eomerpuueckas ONTHKA.

BonnoBas ontuka. KommiekcHoe
omucaHue KoJieOaHWH ¥  BOJIH.
Wnatepdpepentus u  audpaxmms
BOJIH. DJIEKTPOMAarHUTHBIE BOJHBL.
OJIeKTpOMarHuTHas OTITHKA.
KBanToBas omtuka. OnTHyeckue
TEXHONOTUHU. 3akoH  Matoca.
JBoiiHoE JIy4YeIpeIOMIICHUE.
Onmun-Tudeckas — HOJSIPU3AIL.
Ontuyeckas AKTUBHOCTb u
HCKYCCTBEHHAs! AHU30TPOIIHS.
DNEeKTPOONTHKA. AKYCTOONTHKA.
O¢pdexrrr [Tokkennca u Dapanes.
[longpuzaunmoHHble  yCTpOKCTBA.
N3znyuenne abCOMIOTHO YEPHOTO
tena. Teopust Panes - [xunca.

l'unoresa IInanxa.
Pacnipenenenue boze-DiiHmTeiina.
dopmyna Ilnanka. 3aKoHbBI
Kupxropa, Bwunaa, Credana-
Bonpivmana. OneMeHTapHas
KBaHTOBas  TEOpHUsl  TEIIOBOTO
W3JIYy4YEHUs (DiHIITEHH).

®doroddpdexr. Onbite CToNETORA.
KBanToBass Teopust OWHIITEHHA.
®oToH - KBaHT cBera. KBaHTOBast
kpunTorpadguss ¥ KBaHTOBBIE
BBIYUCIICHUS.
WnaTepdepeHIMOHABIE  TPUOOPEI.
KorepentHocts. BpemeHHas u
MIPOCTPaHCTBEHHAS
KorepeHTHOCTh. OmbiT Dpenerns.
OnTryeckass  pa3sHOCTh  XOJa.

O6mas nHTepepeHINOHHAS
cxema. IMupuna
nHTEp(HEpEeHINOHHBIX oJnoc.

OmnpiTr FOnra. Koasna HrroToHa.
KorepentHocts. Bpemennas wu
MIPOCTPAHCTBEHHAS

KonTponbubie
paborer  PI'3,
paszensl

BCC

3auer, Borpocsr 8-19
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KorepeHTHOCTh. OmnbiT Ppenens.
OnTtudeckass  pa3HOCTh  XOJa.
OO6mas nHTepPepeHITMOHHAS
cxema. HIupuna
HHTEpEPEHIMOHHBIX 10JIOC.
Omeir [Onra. Komema HerortoHna.
MHoronyueBasi HHTEpEPEHIHSL.

JInneiinas u HEIUHEWHAS
MOJIIPU30BaHHOCTh. [ 'eHeparus
CYMMapHBIX H Pa3HOCTHBIX

yacTtoT. CaMOBO3JICHCTBUE CBETA.

ITapameTpuueckas TeHepalHs.
UYeTbIpeXBOJIHOBOE CMELIEHHE.
CaModoKycHpOBKa.

HemonoxpomaTtuueckuii CBET.
CriekTpaibHBI cocTaB (QYHKIHIL.

Pan ®ypre. Hurerpan Oypse.
Wntepdepenmms YaCTUIHO
KOI'CPpCHTHOT' O N3JTy4YCHUA.
Wnreppepenuns B TOHKHX
IJICHKAX. Jloxanuszanus

unreppepenuunn. [lomocsl paBHOU
IIUPYUHBEI W PaBHOTO HAaKJIOHA.
BumHocTs  mMHTEpQEpEeHIMOHHOM
KAapTHHBIL. UnTepdepomeTpsl.
MHuoronydeBass uHTep(epeHIus.
[lokazarens MIPETIOMIICHUSL.
[lonHOE BHYTpEeHHEE OTpaKEHUE.
[Ipenomnenue B pU3Me.
l'omouentpuyeckue IIyYKHU.
TayToXpOHHOCTB.

LentpupoBaHHas OITHYECKAas
cucrema. [Ipenomiienue Ha
chepuueckoit MTOBEPXHOCTH.
DoKyCHI cheprueckoii
MOBEPXHOCTH. YBenuueHue.
[Ipenomienne B TOHKOW JIMH3E.
Marpuua onTHYEeCKOH CHUCTEMBI.

Ontuka Taycca.  AbGeppamum.
Juadparmsr. Onrtuueckue
npuOopel. ['71a3 Kak ONTHYECKUA
npubop.  Jlyma, MHUKPOCKOTI,
teneckon. IIpupoma mpoueccos
paccesiHusl. MonekyinspHoe
paccesiHue. Paccesinue
Manpgensimtama - bpumnosna u
KOMOHMHAIIMOHHOE paccesHue.

PacmpocTpanenue u paccesHue
BOJIH B CJIy4ailHO-HEOJAHOPOIHBIX
cpenax. CBEpXCUIIBHBIE CBETOBBIE

OIIK-3  Cmocoben
TIPOBOIUTH
IKCIIEPHUMEHTAIIbHBIC
HCCIIe TOBaHUSI u
U3MEpPCHUS,
00pabaThIBaTh u
OpECTaBIIATh

MOJTYYCHHBIC HAHHBIC

2. O6pabaTsiBaeT u
NPEJICTABIISIET
MOJTyYCHHBIE
IKCIEPUMEHTAIIbHbIE
JAHHBIE I
MOJTyYCHHS
000CHOBAaHHBIX
BEIBOJIOB

noJs,  ONTHYECKMH  NpOOOii,
Ja3epHas Ia3ma.
LentpupoBaHHbIe OITHYECKUE
CHUCTEMBI. OJHEpPruss W HMILYJIbC
QJICKTPOMArHUTHBIX BOJIH.
CkopocTh cBeTa. CseToBOE
nasierue. Dddexr Jomnepa.

BekropHblii aHanu3. YpaBHEHuUs
MaxkcBenia. JNeKTpOMarHUTHEIE
BOJIHBL. OJHEpPrusi W  HMMIIYJIbC
JJIEKTPOMArHUTHBIX BOJIH.
CxopocTb CBeTa. CaeroBoe
nanenue.  Oddexr  Homuepa.

I[I/ICHGPCI/IH cBera. Kiraccuueckas
TCOpUA OUCICPCUU. ®dazoBas u

KoHTponbHbie
paborer  PI'3,
pas3zaensl

BCC

3ager, Bompocsl 18-
25
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C y4eTOM CHeUU(pHKH

M3MEpEeHUH B
crcTeMax n
YCTpOUCTBaxX
(hoToHHUKH u
onToMH()OPMATHKH

rpynmnoBast CKOpPOCTb.
Jucnepcronnoe pacruibiBaHUE
CBETOBBIX HMITYJIbCOB.

JubpakimoHHass  pemerka W
CIHEKTpalbHble NPHOOPH Ha ee

OCHOBE. [TapameTtpsl
CHEKTPaJIbHBIX npuOOpoB.
Judpakuuss Ha  TPEeXMEpHBIX
CTPYKTYypax. Jdudpakunonnas
PacxolMMOCTh JIa3epHBIX ITYYKOB.
JudpakunoHHbIH npenen.
3Be3/HbIE uHTEP(HEPOMETPHI.

I'ayccoBsl nyuku. KorepeHTHOCTS.
BpemeHHas M TpPOCTpaHCTBEHHAS
KorepeHTHOCTh. OmbIT PpeHems.
Ontryeckass — pa3sHOCTh  XOJa.

Obmas HHTEpEepEeHIINOHHAS
cxema. [[Iupuna
nuHTep(hepEeHINOHHBIX 0JIOC.
OnbiT IOHnra. Konsia HeroToHa.
Meron 30H ®peHens.
I'pacuueckoe BBIUHCIICHHE
ammuryasl.  Ilarao  Ilyaccona.
Judpakius ®penens Ha
MPSMOIMHEHHOM Kpae
MOTyOECKOHEYHOTO 9KpaHa.

Cmupans Koparo. [udpaxmms
®paynrogepa Ha MIPIMOYTOITHHOM

OTBEPCTUH,  WLIENH,  KPYIJIOM
OTBEPCTUMU.
HemonoxpomaTtuueckuii CBET.

CriekTpalibHbIi cocTaB (GyHKUMIL.
Psan ®ypse. Uurterpan Dypse.

Wnreppepenuns YaCTUYHO
KOTEPEHTHOT'0 U3ITy4YEeHHUSI.
WaTepdepeHuus B TOHKHX
IUICHKAX. Jlokanuzanms

uaTepdepenuuu. [lomockl paBHOM
IMIMPUHBl W PaBHOTO HAaKJIOHA.
BumHocTs  MHTEpQEpEHIMOHHOM
KapTHHBI. WurepdepomeTpsrl.
MHorosyueBast MHTEphEpeHIUSL.
[Ipenomiienne cBeTra Ha TpaHULIE
JIByX JMAJIEKTPUKOB. DOpPMyIBI

®penens. Yron Bproctepa.
Pacnpoctpanenue CBeTa B
MPOBOISIINX cpenax.

IIpenomnenue cBera Ha TpaHUIE
JBYX JHIJIEKTpUKOB. DopMmyisl
Openens. VYron Bproctepa.
PacnpocTpanenue CBETa B
OpoBOAIIUX  cpedax. OnTuka
BOJIHOBOJIOB M PE30HATOPOB.
OnTuyeckoe  BONOKHO. Mol

PE30HATOPOB JIa3epOoB.
ONEeKTPOMarHWTHBIE  BOJHBI B
NEPUOANUECKHUX CTPYKTYpax.

Tunel ¥ CcBOHCTBAa roJIOrpamM,
rojorpaguyueckass M CHEKI-
uHTEp(HEPOMETPHSL.
DoToMETpUYECKUE  U3MEpPEHHUs.
3akon Jlambepra. 3akoH byrepa.




2. MeTtoanka OlleHKH 3TanoB ()OPMHUPOBAHUS KOMIETEHIHHA MO IMCUMIINHE

PesynbraTthl OOy4YeHHS 1O JUCHUIUIMHE, COOTHECCHHBIC C YCTAHOBJCHHBIMH B IIpOrpamMme
WHJUKATOpaMU JIOCTM)KCHHUS! KOMIETEHIIMI MPOBEPSIOTCA NPH MPOBEACHUH MEPONPUATUA TEKYIIEH
aTTecTanuu (KOHTPOJIS) B IPOLIECCE U3YUEHHUS TUCIUIIIMHBI, YKa3aHHBIX B TaOIuIE pa3zaena 1.

B 5 cemectpe 00s3aTeNbHBIM 3TallOM TEKYIIEH aTTECTAIlUH SIBISIOTCS PacyeTHO-TpaduuecKoe
3ananue (padora) (PI'3(P)), xontponeHas pabota. TpeboBanus k BeimonHeHuto PI'3(P), koHTponbHOMN
paboThI, COCTaB | MpaBuia OlleHKH chopMmyirpoBanbl B mactiopte PI'3(P), koHTpoibHO paboTHhI.

[TpomexxyTouHas aTTecTalus MO JAUCHMIJIMHE TIPOBOJIUTCA B 5 cemectpe - B (opme 3ayera,
KOTOPBI HalpaBjeH Ha OLIEHKY c(hOPMUPOBAHHOCTH PE3yIbTATOB OOYUEHHs MO AUCLUILTUHE (MOIYJIIO),
COOTHECEHHBIX C YCTAHOBJIEHHBIMU B MpPOTpaMMe€ HUHJUKATOpaMu JocTikeHus kommerenuuid OIIK-1,
OITK-3 ¥ COOTHECEHHBIX ¢ HUMH HHAMKATOPOB. (CM. Tabiuiy pasziena 1).

3aueT npoBOIUTCS B YCTHOM (hopme, 1o OuseTam.

OO0ume mpaBuia BBICTABICHUS OLIEHOK TEKYLIEH M MPOMEKYTOYHON aTTeCTallUy MO JAUCLUILIMHE
OIpeAeNsAoTCs 0aTIbHO-PEUTUHIOBON CUCTEMOM, IPUBEIEHHON B pabouell mporpaMMe AUCHUILIUHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIACTCS OIICHKAa YPOBHEH JTOCTUTHYTHIX
pe3yJIbTaTOB OOYyYCHUS M0 JUCUMIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B MPOrpamMme
uHaukaropamu aoctwkenus komnereHui OITK-1, OITK-3, 3akperieHHbIX 3a JUCIUIUIMHOM.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaToOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
AOCTHKEHHUS] KOMIIeTeHIIUil

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOEHO  MOJNHOCTBIO.  CTyneHt
JIEMOHCTPUPYET CHUCTEMAaTHYECKOE U TJIyOOKOe IMOHMMaHHe Y4yeOHOro Marepuana M CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY MOINOJHEHUI0 M OOHOBJIEHMIO 3HAaHMM B XOJ€ JanbHeWniell ydyeOHOW paldoThl U
npodeccnoHaabHON nesTenbHocTH. CHopMUPOBaHBI HEOOXOIUMBIE HABBIKU MpaKkTHUecKoi paboTel. Bee
yueOHbI€ 3aJJaHus, IPEYCMOTPEHHBIE TPOrPaMMOi 00yUeHMsI, BHIIOJTHEHBI KAYECTBEHHO, 0€3 3aMEYaHM.
Pe3ynbraThl 00y4eHUs MO AMCHUILUIMHE (MOJYJI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B IpOTrpaMMme
UHAMKATOpaMH JOCTHKEHHUS] KOMIIETEHIMI, OIIEHEHbl YHCIOM OajuloB, BXOASIIMM B JHMana3oH
IIPOJIBUHYTOTO YPOBHH.

ba3oBblii. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEO0OXOJAMMOM IS
nanpHemel yuebbl U mpodeccHOHANbHOM  JedaTenbHOCTH. HaBbIKM  MpPaKTHUECKOM  paboThI
chopmupoBanbl Ha 6a30BOM ypoBHe. Bce mpemycMoTpeHHBIE TTpOrpaMMOi 00ydeHusl yaeOHbIE 3aaHus
BBITIOJIHEHBl C HEOOJBIIMMHU TOTrPEIIHOCTAMHU. Pe3ynbprarel 0OyueHHs MO AUCHUILIUHE (MOJYJIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMHU B IPOrPAMME MHAMKATOPAMH JOCTH)KEHHUS KOMIIETEHIINN, OLEHEHBI
qucIoM OaioB B mpesenax 6a30Boro ypoBHsI.

IToporoselii. Teopernueckoe coJepkaHHE Kypca OCBOEHO B 00beMe, HEOOXOIUMOM JUIs
nanpHeimei yueObl U npoecCHOHaNbHON AeATeNbHOCTH. HekoTophle MpakTHUeCKHe HaBBIKU paboThI C
chopmupoBaHbl ¢ Tpoberamu. YueOHbIE 3aJaHUs, MPEAYCMOTPEHHbIE NpOrpaMMoil 00ydeHus,
BBIMOJIHSUIMCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM IMperojaBaTeins. Pe3ynabTarsl
00y4YeHHsI TI0 TUCIUILTHHE (MOIYII0), COOTHECEHHBIE C YCTAaHOBJICHHBIMU B MTPOTpaMMe MHIUKATOPaMU
JOCTHKEHUS] KOMIIETEHIUH, OIIEHEHbI YUCIIOM OalIoB B IpejiesiaX MOPOroBOrO YPOBHSL.

Hu:xe moporosoro. Teoperuueckoe coaepkaHue Kypca ocBoeHo (parmeHTtapHo. HeoOxonumeie
HaBBIKM MPAKTHYECKOH paldoThl c(HOpMUPOBAHBI MHMHHUMAJIbHO. BONBIIMHCTBO Yy4eOHBIX 3aJaHUM,
MPEyCMOTPEHHBIX MPOTpaMMOl OOy4YeHHs, HE BBINIOJIHEHBI. Pe3ynbraThl OOy4YeHUsS IO JUCIHILTAHE
(MOAyI0), COOTHECEHHBIE C YCTAHOBJIECHHBIMU B MpPOTpaMMe MHIUKATOPAMU JOCTH)KEHUS KOMIETEHIIHIH,

OLICHCHBI YU CJIOM 6aJIJIOB, BXOJAIINUX B AUAINNA30H HUKC ITIOPOTrOBOTI0 YPOBHA.
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denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa ontnuecknx nHGOpMaIMOHHBIX TEXHOIOTHI

IHacnopr 3a4era

110 JUCHUIIIIMHEC «Onrnueckas (1)I/I3I/IK3>), 5 CEMECTP

1. Meroauka oneHKH

3aver mpoBOAMTCS B YCTHOM Qopme, mo Owieram. bumer coctouT W3 2 BOMPOCOB H
(bopMHpyeTCs IO CIIETYIOIIEMY TPABHITY:
— TIEPBBIH BONPOC BHIOMPACTCS M3 TUara3oHa Bornpocos 1-12;
—  BTOPOM BOIPOC M3 JHara3oHa Borpocos 13-25.
Takum 00pa3oM, MPOBEPSIOTCS PE3YIbTATHl O0YUEHUS 110 JUCIUIUIMHE, COOTHECEHHBIC C
YCTaHOBJICHHBIMH B ITPOrPaMMe MHINKATOPAMH JJOCTH)KEHUS KOMITCTCHIIUH .
Ha 3auere mpenopaBarenpb BIpaBe 3aJaBaTh CTYACHTY YTOUHSIOIIME W IOTOJHHUTEIHHBIC
BOIMPOCHI U3 00111er0 niepeyHs (1. 4).

Mdopma Guiera st 3auera

HOBOCHBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
®akynbrer OTO

Buaer Ne
K 3a4eTy no aucnuruimHe «OnTtudeckas Gu3ukay

1. Borpoc 1
2. Bonpoc 2.

YTBepxaato: 3aB. kKadeapoin noixHocTh, DO
(TIoamMck)

(mara)

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

OtBer Ha Owusiet (TecT) JyIsl 3a4eTa 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CJIU CTYJECHT
IPOBOJUT CPAaBHUTEIbHBIM KOMILJICKCHBIM aHAN3 MaTepuana, BIBISAET MPoOJIeMbl, peiaraet
MEXaHU3Mbl WX pEIICHUs, IMPEACTaBIsIeT KOJIWYECTBEHHbIE XapPaKTEPUCTHKU OIpPeIeIeHHbIX
IPOLIECCOB, MPUBOIUT KOHKpETHbIE MpuMepbl. COBOKYIHOCTb pe3yJbTaTOB OOyuYeHHs IO
JTUCIUIUIMHE (MOJYJII0) U COOTHECEHHBIX C HUMHM HMHAMKATOPOB JOCTHKEHUS KOMIIETEHLUN He
COJEPKUT MPOoOeNIOB. YCTaHOBIEHHBIE B IPOTpaMMe KOMITETEHIIMH CPOPMUPOBAHBI B MOJIHOM
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oobpeme. Ouenka cocrasisieT om 35 0o 40 6annos.

OtBet Ha OwmyieT (TecT) ISl 3aUeTa 3aCUUTHIBACTCS Ha 62a30BOM ypPOBHE, €CITU CTYACHT MPHU
OTBETE Ha BOIPOCHI (DOPMYIHPYET OCHOBHBIC IOHSTHS, JAaCT XapaKTEPUCTHKY IPOIECCOB,
SIBIICHHI, MPOBOJUT aHAIM3 TPUYMH, YCJIOBUH, CHOCOOEH MPEICTABHTH KOJIUYECTBCHHBIC U
KAueCTBCHHBIC XapaKTepUCTUKU TporieccoB. COBOKYMHOCTh pe3yabTaTOB OOydYeHHUs IO
TUCIUTUTMHE (MOJIYJI0) M COOTHECEHHBIX C HHMH HWHJIWKATOPOB JIOCTMKCHUS KOMIICTCHITHIA
COJICP)KUT HECYIIECTBEHHBIC MpoOenbl. YCTAaHOBICHHBIE B MPOTpaMMe KOMIICTCHIIUU
chopmupoBaHbl Ha 6a30BOM ypoBHe. O1ieHKa cocTaBisieT om 34 0o 27 b6annos.

OtBer Ha Owiier (TeCT) I 3a4€Ta 3aCUUTHIBAETCSI HA MOPOTOBOM YPOBHE, €CIIU CTYIEHT
IpU OTBETE Ha BOIPOCHI JIACT OIPEICICHUE OCHOBHBIX MOHSATHH, MOXET I0Ka3aTh MPUYHHHO-
CIIEJICTBEHHBbIC CBs3U siBIeHUHA. COBOKYIMHOCTH pE3YJbTaTOB OOYYCHHS TIO JUCIUIUIMHE
(MOIYJII0) M COOTHECCHHBIX C HHMH HWHJIUKATOPOB JIOCTHKCHUS KOMIICTCHIIUH COJIEPIKUT
npoOebl. YCTaHOBICHHBIC B MPOTpaMMe KOMITETEHITNHM c(pOPMHUPOBAHBI Ha TOPOTOBOM YPOBHE.
Ouuenka cocrasiisieT om 26 0o 20 bannos.

OtBer Ha Owner (TeCcT) JUid 3ayeTa CYMTACTCS HEYTOBJIETBOPHTEIbHBIM (HUXKE
MIOPOTOBOT'O YPOBHSI), €CIIM CTYACHT NPU OTBETE HA BOMPOCHI HE JAeT ONPEICICHUNH OCHOBHBIX
MOHATUH, HE CIIOCOOCH IMOKAa3aTh NMPHYMHHO-CICACTBEHHBIC CBsI3U siBIeHUH. COBOKYIMHOCTH
pe3ysIbTaToB OOYYCHHUs IO JUCHUILTUHE (MOIYJI0) U COOTHECEHHBIX C HHUMHU WHJIUKATOPOB
JOCTHIKEHUSI KOMIICTCHIIUN COJICPKUT CYIICCTBEHHBIC TIPOOEIbI. Y CTAHOBIICHHBIE B MPOTPaAMME
KoMmrieTeHInK He chopmupoBanbl. OrieHKa cocTaBisieT menee 20 6annos.

3. IlIkana ouneHKH

3ayeT curTaeTcs CIAHHBIM, €CIIM CyMMa OallioB IO BCeM 3a/1aHusIM Ouera coctabisiet ot 10
1o 20 6amioB BkmountenbHo. Cymma menee 10 6aymioB mpu3HaeTcs HEYJOBIETBOPHTEIBHBIM
pEe3ynbTaTOM MPOMEKYTOYHOM aTTECTALUU 110 AUCIUIUIMHE.

B oOmieii omeHke Mo MUCHMIUIMHE OalIbl 32 3a4eT YYUTBHIBAIOTCS B COOTBETCTBUH C
IpaBUJIaMu OAJUIbHO-PEUTUHTOBOM CHCTEMBbI, ycTaHOBIeHHBIMU B HI'TY.

4. Bonpocsl K 3a4eTy no aucuunianie «Onruyeckas Guznka»

1. OnTrueckuii AMamna3oH AEeKTPOMAarHUTHBIX BOJIH. YacTOThI BOJIH BUJIMMOI'O JUAIa3oHa.

2. DnexkTpoMarHuTHas npupoaa ceera. BomHoBoe ypaBHenue. IInmockue u cdepuueckue
BOJIHBI. BonmHOBOI BekTOp. [IpencraBienue BOJHBI B KOMILIEKCHOM (opMe.

3. D¢ dexr omnepa.

4. TINOTHOCTH MOTOKA PHEPrHMM CBETOBOM BOJHBI. [LTOTHOCTH MMITyJIbCA CBETOBOM BOJIHBI.
JlaBrieHue cBera.

5. lTlonmspu3anusi SJIEKTPOMAarHWTHBIX BOJH. JIMHENHas, KpyroBas M OJUIMITHYECKAs
nossipusanys. Cyneprnosunys JIMHENHO MOJIIPU30BaHHbIX BOJIH.

6. doroMeTpuuecKue MOHATHS M BEIUYMHBL. OHepreThudeckue U (OTOMETPUYECKHE
BequnHbl. Cujla W3JIydeHHs, SIPKOCTb, CBETUMOCTb, OCBEIIEHHOCTb. (COOTHOLIEHUSI MEXIY
CBETOBBIMH M SHEPI€TUUECKUMU XapaKTEPUCTUKAMU U3ITyYECHMSL.

7. Crnektpanbhblii coctaB ¢(yHkuuid. HenpepbiBHbI criekTp. CHEKTp H30JMPOBAHHOTO
NpSMOYTOJILHOTO UMITyJibca. CIEKTp SKCIOHEHIMaNbHO YObIBaromel ¢yHkuuu. CooTHOILIEHHE
HEOIPEIEIIEHHOCTEM.

8. [EcrectBeHHas mmprvHa JWMHUM W3NTydeHus. Kiaccudeckas Monenb W3ITydaTens.
CnextpanbHblil cocTaB u3nydeHus. JlopeHuena ¢popma 1 MUPHHA JTMHUM U3ITydeHHs. OJJHOPOIHOE U
HEOJHOPOJHOE YIIUPEHHUE CIIEKTPAIBHBIX JIMHUM.

9. BontHoBble nmakeTsl. ['pymnmoBas u ¢azoBasi CkopocTu.

10. KorepeHnTHOCTH BOJIH. BpeMeHHas 1 MPOCTPaHCTBEHHAs! KOT€PEHTHOCTh. J[ITMHA 1 Bpems
KOT'€PEHTHOCTH.

11. Pacnpoctpanenue cBera B JudieKTpukax. HopmanbHas W aHOMallbHas AMCIIEPCHS.
PacnipocTpaneHnne CBETOBOM BOJIHBI B CPEJIE.



12. OtpakeHue W TPEIOMIIEHUE CBETa HA TPAHULIE MEXIY AUNIEKTpUKamMu. DopMyibl
®penens. Asnenue bprocrepa. Crenens nonsipuzauu. [loaHoe oTpakeHue cBeTa. JHEPreTHIecKue
COOTHOUIEHUS [IPU IPEJIOMIIEHUH U OTPA)KEHUH CBETA.

13. PacnpocrpaHeHune cBera B MPOBOAAIIMX cpedax. KoMriulekcHas IuaiiekTpuyecKas
IPOHULIIAEMOCTb. | TyOnHa MpOHUKHOBEHUS. OTpa)keHUE CBETA OT IOBEPXHOCTH MPOBOIHUKA.

14. YpaBuenue siikonana. [Ipunnun @epma. PacnpocTpanenue jiyda B cpejie ¢ IepeMEHHBIM
nokazatenem mnpenomieHus. [lapakcmampHoe mnpubmmkenue. [Ipenomiienue Ha chepudecKon
noBepxHocTu. PacnpocTpaHeHue cBeTa yepe3 ONTUYECKYIO cucreMy. AOeppaly ONTHYECKHX
CHCTEM.

15. Wnarepdepennms. VHTEHCHBHOCT, TpW  CYNEpHoO3uIMK  BOMH. HHTEepdepomerp
Maiikenscona. IHTephepeHinst HeMOHOXpOMaTHUeCKOro cBeTa. Pypbe-CeKTPOCKOMHSL.

16. Nutepdepenimonnsiii onbit FOHra. MHTepdepennns mpu OermoMm cBere. 3BE3AHBIN
UHTEpPEPOMETP U U3MEPEHHE THAMETPOB 3BE3]1.

17. MmuoronyueBass wunHTepdepenms. Hurtephepomerp Dadpu-Ilepo. Cranupyrommuii
unreppepomerp. Murepdepenmmss B ToHkMX IUieHKax. Kombma Herorona. Yactuunas
KorepeHTHocTh. OnbiT bpayna u Tsucca.

18. dudpakuus ceera. Meron 300 @penens. [IstrHo [Tyaccona. @okychl 30HHOM TUIACTHHKH.
®opmyna qudpaxipu Openens-Kupxroda. Judpaxus Opaynrodepa. JudpakipioHHse

pernerky. J{udpakiust Ha yIbTpa3ByKOBBIX BOJTHAX.

19. T'onorpadusa. 'onmorpamma miaockoi BoiHbL. BoccranoBnenue uzoOpaxenus. Meron
Jenucroka. Ycnosue Bynbsha-bparra.

20. AamsorponHsle cpeabl. PacripocTpaHeHune 31€KTPOMAarHUTHBIX BOJIH B @HU30TPOMHOM
cpene. Tunbl BO3MOXKHBIX BOJIH. XOJ Jiyuell B aHM30TpOmHOM cpene. ONHOOCHBIE U JABYXOCHBIE
Kpuctawibl. JIBoliHoe myuenpenomiieHue. [lonspuzaliioHHbIe U JABOSKONPEIOMIISIIOIINE TPU3MBI.
WuTtepdepentms moasipu30BaHHbIX BOJIH. [10TyBOIHOBBIE M UETBEPTHBOTHOBBIE TUIACTHHKH.

21. BpameHue IUIOCKOCTH TMONSPU3AIMM B KPUCTAUIMUECKUX Telax M aMOpQHBIX
BellleCTBaX. BpailleHne IJIOCKOCTH MOJISIpU3alMM B MAarHUTHOM IIojie. AHU30TpONUs IpU
nedopmarmu. Dddext [Tokkenbca.

22. Ilpupona mporneccoB paccesHus. PaneeBckoe paccesiHue u paccesHue Mu. Paccesnue
Mannensintama-bpurosna. KomOuHaimonHoe paccesiHue.

23. Mznyuenne abcomoTHO uepHoro tena. Gopmyna [Tnanka. CrioHTaHHBIE U BEIHYK/ICHHBIC
nepexo/ibl, K03 GUIUeHTs! DifHIITelHA. Y cUleHHe U MOIJIOMEHHE CBETa MPU MPOXOKICHUH Yepes3
cpeny. IHBepcust HaCeIEHHOCTEN.

24. TlpuHuMnuanbHas cxeMa Jiazepa. PexxumMbl reHepaiuu jgazepoB. Mojibl u3nyueHus. Bupl
JIa3epOB U UX OCHOBHBIE XapaKTEPUCTHKH.

25. Henuneiinas MOJIAPU30BAHHOCTb. I'enepanus ONTHYECKUX TapMOHUK.
[TpocTpancTBeHHBIN CHHXpOHU3M. CaMO(OKyCHPOBKa CBETA.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa ontrnuecknx nHGOpMaIMOHHBIX TEXHOIOTHI

IMacnopT KOHTPOJILHOM PAdOTHI

o qucruiuimae «Ontudeckas Gu3nkay, 5 ceMecTp

1. MeToauka OEeHKH

Brimonnenne KOHTPOIbHON paboThI sBIsieTCss POPMOI TEKyIeH aTTecTanuu (KOHTPOJIs)
10 JUCUUIUIMHE (MOYJII0) OCTaBUTh HYKHOE, IPEYCMOTPEHHOM yUEOHBIM IIIIAHOM.

KonrponbHas paboTra HampaBjeHa Ha 3aKpeIUieHHE M IPOBEPKY YPOBHS BIIAJCHHUS
y4eOHBIM MaTepHUajoM IO TEOPETHYECKHMM TeMaM M TeMaM IPAaKTUYECKHUX 3aHATHH, a Takke
(GopMUpOBaHHE HABBIKOB CAMOCTOSATEIBHOIO aHaliM3a IPOLECCOB M SBICHUM B oOnactu
onruyeckoro npudopocrpoenus. KonrpoabHas padora npoBoaurcs no temam Nel—15.

Homep mHauBuayanbHOro 3aiaHusi ONpeeNsercs MO MOPSAKOBOMY HOMepY (haMUIUU
CTYJEHTA B CIIUCKe rpynnsl. Mi3MeHeHne BapuaHTa 3aJaHusl BO3MOYKHO TOJIBKO I10 COTIACOBAHMIO
C MPEIO/IaBaTEIEM.

KonnyecTBo 3a1anuil 1ocTaToyHO Ui 00ecneueHus], KaxJ0ro 00y4Jaronerocs 3aJjaHueM
KOHTPOJIbHON paboThI.

Cmpyxkmypa KoHmpoabHOU pabomul:

TUTYnbHBIN JUCT (CM. IPUIIOKEHUE)
BBenenue (akTyanbHOCTB, 11€71b, 33Ja4UN).
OcHoBHast yacThb (3a/1aHue KOHTPOJIbHOM paboThI).
3akiroueHue (BbIBOJIbI M PEKOMEHJAINN).

5. CHuCOK JUTepaTypbl U HCTOYHUKOB.

Bo BBeneHuu GopMynupyrOTCs KpaTKO 0OOCHOBBIBAETCS aKTyallbHOCTh, 11€Ib M 3a/1auH,
JTaeTCsl KpaTKasi XapaKTepUCTHKA CTETIEHU U3YYEHHOCTH BOIIPOCA .........

OcHOBHast yacTb — 3TO OTBET Ha 3a/laHUs KOHTPOJIBbHOM paboThl. OH JOMKEH OBbITH
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM M apryMEHTHUPOBaHHBIM. Ilpu HEOOXOAMMOCTH OCHOBHAas
4acTh MOXET ObITh pa3duTa Ha Oosee Menkue Bonpockl. OHa TOJDKHA CoJlepKaTh 00s13aTeNIbHbIe
CCBUJIKM Ha U3YyYEHHYIO JINTEPATYPY, HOPMATHUBHBIE KTl U HHTEPHET-UCTOYHUKH, O()OPMIICHHBIE
MOCTPAHUYHO B COOTBETCTBUU C OMOIHOrpaduecKuMu TpeOOBaHUSAMHU.

3aKiIroueHre: U3JI0KEHHE OOIEro BbIBOJA MO M3YYEHHOM MpoOieMe U MpeiiaraéMbIX
PEKOMEHJALIH.

Croucok nutepatypsl oQopMisieTcss B COOTBETCTBUM C  OuOIHOrpaduyecKUMH
TpeOOBaHUSAMHU B al()aBUTHOM TOpPSIKE M BKIIOYAeT OT 3 10 5 MCTOYHMKOB (KHMI, CTaTen
pasHBIX AaBTOPOB, MHTEPHET-UCTOYHHMKOB, JOKYMEHTOB), KOTOpbIE OBUIM H3YyY€HBl IpH
BBIMIOJTHEHUH KOHTPOJIBHON pabOTHI.

PexoMeHnyercs n3naraTe MBICIH 10 CYLIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaenuro:

OO0bvemM KOHTpoOJBbHOU paboThl 10 10 cTpaHuUI] MAlIMHOMUCHOTO TekcTta (gopmara A4.
HIpudt Times New Roman, 12. Hymeparusi cTpaHHIl CKBO3HAsi, B HW)KHEH YacTH JIKCTa IO
HeHTpy apaOckumu nudpamu. KonrponbHas paboTa mommkHa OBITH OTpEJaKTHPOBaHA, HE
coziepkath opporpadpuyeckix, CHHTAKCUYECKUX M CTUJIEBBIX OLIHOOK.

KontponbHast pabora mpenoctaBisieTcss Ajsl MPOBEPKH B DJIEKTPOHHOM BHJIE B CpOK,
YCTaHOBJIEHHBIN MpenogaBaTeneM. [Ipu monoxXuTeabHOM pe3ynbTare OEeHUBAaHUS KOHTPOIbHON
paboThl CTyOeHT e€ pacrmeuyaTbiBaeT, MNepeAaeT Ha Kadenpy M 3alldIlaeT [0 CeCCUU B
Ha3Ha4YeHHOe IpernojaaBareneM BpeMsa. [lo pesynbraTam 3alMTBl CTYAEHTY BBICTABISETCS
OILICHKA B COOTBETCTBUHU C KPUTEPUSIMU, IPUBEIEHHBIMH B II. 2 HacToswero lacnopra.
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Konrponsnas padora npoBoautcs o temam1-15, Bkiarouaet 10 3aganuii. Beimonusiercs

INUCBbMCHHO.

1. Kpurepum omeHkH pe3y/ibTATOB 00y4eHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOCHHS
UHIUKATOPOB JO0CTHKEHHs KOMIIeTeHIUI

OOuye mpaBuiia BBICTABIEHHS OLEHOK TEKYLIEH aTTecTaluu ONpeAesstoTcs OalabHO-
PEUTUHIOBOM CHUCTEMOM, YCTAaHOBIEHHOM JIOKaJIbHBIM akToM HI'TY.

KonrponsHast pabGoTa BBIIOJIHEHA HA MNPOJABHHYTOM YpPOBHE, €CIM CTPYKTYpa,
colepkaHue u opopmiieHHEe pabOThl COOTBETCTBYET TpeOoBaHUsM. Bce yacTu KOHTPOJIBHOM
paboTHI COrIacoBaHbl, TEKCT JJOTUYHO BBICTPOEH U SIBIISETCS aBTOPCKUM. [IpUCYTCTBYIOT CChUIKH
Ha HOPMAaTHBHbBIE JOKYMEHTHI U aKTyallbHYIO JUTeparypy. Pabora npeacrasiena ais npoBepKH
B YCTAQHOBJICHHbIE CPOKH. AHAJIN3 KaXI0TO U3 Pa3/IesIOB KOHTPOJIBHOU pabOTHl CBHIETEIBCTBYET
0 TOM, YTO COBOKYITHOCTb PE3YJIbTATOB €€ BBINOJHEHUS U COOTHECEHHBIX C HUMU MHIUKATOPOB
JOCTHKEHHUSI KOMIIETEHIIMM HE COAEPKUT MpoOenoB. 3aKpereHHbIE 32 KOHTPOJIbHON paboToil
KOMIETeHIIMH Cc(HOPMUPOBAHBI Ha MPOABUHYTOM ypoBHe. OneHka cocrtaBiser om 18 oo 20
bannos.

KonTponbHast paboTa BbIlONHEHa HA 6Aa30BOM ypPOBHE, €CIIM CTPYKTYpPa, COAEpKaHUE U
oopmieHne pabOTBHI COOTBETCTBYET TPEOOBAHUSAM, HO padoTa COACPKHUT EIUHUYHBIE HE
NpUHLIMIIAATIbHBIE OIIMOKKM, WCHpaBleHHbIE IOCIEe 3aMeyaHuil mpemnojaBarens. Bce wactu
KOHTPOJIbHOM paboOThl COIJIACOBaHbl, TEKCT JIOTUYHO BBICTPOEH M SIBISETCS aBTOPCKHM.
[IpuCyTCTBYIOT CCBUIKM HAa HOPMATHBHBIE JIOKYMEHTHI U aKTyallbHYIO IuTeparypy. Pabora
IpEJCTaBlICHa JJIsi IMPOBEPKHM B YCTAHOBJIEHHBIE CpPOKU. AHAIU3 KaXJIOro W3 pas3ziesioB
KOHTPOJIbHON pabOThl CBUETENHCTBYET O TOM, YTO COBOKYITHOCTh PE3yJIbTATOB €€ BBHIMOTHEHHUS
U COOTHECEHHBIX C HUMU MHJIUKATOPOB JIOCTHKEHUSI KOMIIETEHIIUN CONEP)KUT HECYILIECTBEHHBIE
npo0enbl. 3aKperieHHbIe 32 KOHTPOJIbHOM paboToi KoMIeTeHIIuu c(OPMUPOBAHBI HA 6a30BOM
ypoBHe. OrneHka coctasisieT om 15 0o 17 b6annos.

KonTtponbHast paboTa BbIIIOJIHEHA HA MOPOTOBOM YPOBHE, €CIIU CTPYKTYpa, COAEpIKaHUe
u odopmiieHue pabOThl COOTBETCTBYET TpeOOBaHUSIM, HO paboTa COIEPKHUT OIIUOKH,
HEOJJHOKPATHO UCIIPaBIIsieMble MOCIIe 3aMeyaHuii mpenogaBaTens. YacTu KOHTPOJIBbHOM paboThI B
LIEJIOM cOorjacoBaHbl. [IpUCYTCTBYIOT CCBHUIKM Ha HOPMATUBHBIE JOKYMEHTBI U aKTYyalbHYIO
auteparypy. PaboTa npencraBieHa s IpOBEPKH B YCTAHOBJIEHHBIE CPOKU. AHAIN3 KaXXJ0r0 U3
pa3zienoB KOHTPOJBHOW pabOThl CBHUIETENBCTBYET O TOM, YTO COBOKYITHOCTH PE3YJIbTATOB €€
BBIMIOJTHEHUSI M COOTHECEHHBIX C HHUMHU WHAMKATOPOB JOCTHIKEHUS KOMIIETECHIIMM COLECPKHUT
npo0Oenbl. 3akperuieHHble 3a KOHTPOJIbHOM paboToM KOMIETeHUUH CQPOPMUPOBAaHbI Ha
noporosoM ypoBHe. OueHnka coctasiseT om 10 do 14 6annos.

KonTponbHast paboTa cuuTaercs He BBINOJHEHHOH, €CIM CTPYKTYypa, COJEp)KaHUE H
odopmieHre paboTBl HE COOTBETCTBYET TpeOOBaHUAM, paboTa COJACPKHUT CYIIECTBEHHbBIE
OIIMOKM, HE MCTIPaBJICHHbIE MTOCIIE 3aMeuaHuil npenojaBatesis. Yactu KOHTpOJIbHON paboTh
He corjacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIE JOKYMEHTHl M aKTYaJbHYIO
autepatypy. Pabora He mpeacraBieHa A MPOBEPKH B YCTAaHOBIEHHBbIE CPOKU. AHAIN3
KaXJI0T0 M3 Pa3JieIoB KOHTPOJIBHOM PabOThl CBUIETENHCTBYET O TOM, UYTO COBOKYIHOCTb
pe3yJbTaTOB €€ BBIMOJIHEHUS M COOTHECEHHBIX C HHUMH HWHIUKATOPOB JOCTH)KEHHUS
KOMIIETEHIIM HE COJEPKHUT MHOMXECTBO CYIIECTBEHHBIX MPOoOenoB. 3akperuleHHbIe 3a
KOHTPOJILHON paboToil komreTeHnn He chopmupoBansl. OneHka cocrasisier om 0 do 9
bannos.

2. HlIkajaa oueHkn

Kontponbraas pabora kak ¢dopma TeKymiedl arrecTanudud (KOHTPOJSI) TO JAUCIUIUIHHE
CUMTAETCSl YCIENIHO BHITIOJHEHHOW, €CIM CyMMa IOJNyYeHHBIX OajUIOB MO BCEM €€ 3aJlaHHsIM



cocrasiisteT oT 10 1o 20 0ayUI0B BKIIOUUTEIIBHO.

B o0mieit omenke mo AWCHUIUIMHE Oayuthl 3a BBIMOJHEHHWE KOHTPOJBHOW pPabOThI
YYUTBIBAIOTCSI B COOTBETCTBHHM C MpPaBUJIAMU OaJUIbHO-PEHTHHIOBOM CHUCTEMbl M TaOIHLECH

COOTBETCTBUS OAJJIOB, TPAJUIIMOHHONW OLIEHKHW M OykBeHHOW oueHkd ECTS, ycraHOBIICHHBIMU B
HI'TY.

3. IlpumepHBbIii nepeyeHb 3aJaHNIi (BAPHAHTOB) KOHTPOJILHOI PadoThI

1. Ompenenute KO3PGUIMEHT NPONYCKAHUS, KPAaTHOCTb M ONTHUYECKYIO IUIOTHOCTh
MPEJIOKEHHOTO HEHTPATBFHOTO CBETOMMIBTPA.

2. Omnpenenute KOAIDPHUIMEHTH OTPAKCHHUS IOJICH TPEIIOKCHHOW CEpPOM IIIKaJbI.
PaccuuTaiite NX ONTHUYECKYIO INIOTHOCTb.

3. Cnormerp mokasan sipkocTh oObekra 12EV. Kakoit Oymer B HeraTuBe IJIOTHOCTH
n300pakeHust 3TOro 00beKTa, eciiu Bbl CHUManM ero Ha MIEHKY ¢ JaHHOM XapaKTepUCTUYECKON
KpUBOM TTpu Auadparme 4, yriie packpbitus ootroparopa 90° u yactore 2 x/c. 7

4. Bpl cHUMaeTe NOYTOBYIO MapKy pazmepoM 16 x 22 B nonubii kaap. Yacrora chéMku 1
k/c. Slpkocth Oenoro nucta Oymarm B Touke chéMmku 10 EV. [Ing mnéuku C nanHOM
XapaKTEepUCTUUECKON KPUBOW OMPEEINTE HEOOXOAMMOE OTHOCUTEIILHOE OTBEPCTHE.

5. Ilo naHHOM XapaKTEpPUCTUYECKOW KPUBOM IUIEHKHA OIpEAeIuTe IepeaBacMblil
uHTEpBal sipkocTedl. KakoBbl NTOJDKHBI OBITH MHUHUMAJIBHOE M MaKCHUMaJIbHOE ITOKa3aHUs
cnormetpa (B EV), ecnu crémka Oynet Bectuch mpu quadparme 2 u Boiaepxkke 1/50 ¢ ?



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa ontnuecknx nHGOpMaMOHHBIX TEXHOIOTHI

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

110 JUCHUIIIIMHEC «Onrrnueckas (1)I/I3I/IK3>>, 5 CEMECTP

1. MeToanka oneHKH

Bremmonnenue pacderHo-rpadudeckoro 3amanus (padotel) (manee - PI'3(P)) smusercs
dopmoii Tekymeld arrectauMu (KOHTPOJS) IO AMCLUUIUIMHE, IPEeIyCMOTPEHHOH YyueOHBIM
IUIAHOM.

Hens PI'3(P): cTyaeHThl MOJKHBI OCBOMTb M HAYYMThCS INPOIPAaMMHOHN peanu3aluu
IPUHLIUIIOB, METO/IOB U AJITOPUTMOB PELLIEHUSI OCHOBHBIX U BCIIOMOTaTENbHBIX 33Ja4 B 001acTu
ONTUYECKOT0 MPHUOOPOCTPOCHHUSL.

Obs3arensabiM 3nemenToM PI3(P) sBisitoTcst pemieHue 3amad, pacueThl ONTHYECKHX
cucTeM, rpauKy 3aBUCUMOCTH (DYHKITHHA.

Howmep 3amanust cooTBeTcTBYeT mocieaneit nudpe (uudppam) B HOMepe 3a4€THON KHIKKA
(cTynendeckoro ounera).

PT"3(P) BhinonHsETCS MHANBUTYATBHO.

KonnyectBo 3ajmaHuii  JgocTarodyHo [uis  oOeCHeyYeHMs, KaxJIoro oOydaromerocs
WHIUBUyalIbHBIM 3a1anuem PI3(P).

3amena 3aznanus PI'3(P) ocymecTBisieTcs o coriacoBaHUIO C MPEnoAaBaTeieM U3 yucia
pe3epBHBIX (HE 3aHATHIX ) 3aIaHHH.

Ilepen BbINONMHEHUEM 3a/laHUS CTYJCHT JJOKEH 03HAKOMHTBCS CO CIIMCKOM JINTEPaTYpBhI.

[IpenogaBaTens OCYIIECTBISET PYKOBOJCTBO IO BBHIMOJHEHHWIO 3a/aHUS, OKa3bIBAacT
KOHCYJIbTAIIHOHHYIO IOMOILb ¥ TpuHKUMaeT otueT 1o PI'3(P).

[lo pesynbraram BbimonaHeHuss PI'3(P) BblmonHseTCs OTYET, KOTOPBIM COCTOUT W3
CIEAYIOIIUX YaCTEeM:

TutynbHbIM TUCT (CM. HUXKE)
3ananue 1 (o BapuaHTam)
3ananue 2 (10 BapuaHTaMm)
3ananue 3 (10 BapuaHTaMm)

. Cmucok nuTepaTypbl U HICTOUHUKOB
Tpebosanus k oghopmaeHuro:

ks E

O06wem PI'3(3) 1o 10 crpanun mammHONICHOTO TekcTa hopmata A4. Ilpudt Times New
Roman, 12. ®opmynsl HabuparoTcst B pemaktope Math Type. Pazmenienne ckaHupoBaHHBIX
dopmyn He momyckaercs. Hymepanust cTpaHuIl CKBO3HAs, B HW)KHEH YacTH JIUCTA TO HEHTPY
apabckumu  1udpamu. Pabora  ngomkHa  OBITh  OTpPEJAaKTHUPOBAaHA, HE  COAEPXKATh
ophorpapuyeckux, CHHTAKCUYECKHX U CTUJIEBBIX oMOOK. Penaktupyercs pazpaboTunkom

OTuer B yCTaHOBJIEHHBIE CPOKM cjaaercsi Ha kadenpy ais nposepku. Ilpernonasarens
OLIGHUBAET KAa4yeCTBO pPabOThl, OTMEYAET IMOJIOKUTEIbHbIE CTOPOHBI M HEJOCTaTKH pabOThl U
orpezenseT, N0NycKaeTcs 1 oHa K 3amure. [Ipu HeoOXoauMocTH NpernoiaBaTeilb BO3BPALIACT
PI'3(P) crynmenty ans nopaOOTKM M YCTaHABJIMBAET CPOKM MOBTOPHOTO IPENOCTABJICHUS IS
npoBepKu. J1o 3amuThl paboThI CTYJI€HTOM JIOJKHBI ObITh CAeaHbl HEOOXOAUMbIE UCTIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHUSM MIPENOJaBaTENs.



IIpn nonoxutenbHOM pe3yibTare oneHuBanuss PI'3(P) cryaeHT e€ pacnedarbiBaer,
nepeaaeT Ha kKadeapy U 3allMIIaeT 10 CECCUU B HA3HAYEHHOE IIPENoIaBaTeIeM BpeMsl.

3ammra PI'3(P) cocrout B HMHOMBUAYaIbHOM YCTHOM COOECEOBAHHMU CTYICHTA C
npenojaBareneM. B mpornecce 3ammThl BBIABISAETCS YPOBEHb 3HAHMM CTYJIEHTa, CTENEHb €ro
CaMOCTOSITEJIBHOCTH IpU  BbINOJIHEHMM paboThl. Ilo pesynpTaTam 3aluThl  CTYAEHTY
BBICTaBIISIETCS. OLIEHKAa B COOTBETCTBUM C KPUTEPUSAMHM, NPUBEJCHHBIMM B II. 2 HACTOSILEIro
[Tacnopra.

2. Kpurepuu oueHkH pe3y/jbTATOB 00y4eHHUsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHUS
HHIUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIUii

OOme mpaBuiia BBHICTABICHHS OLEHOK TEKYLIEH aTTecTalH OMpPEeAeISIOTCS OalIbHO-
PEUTHHTOBOM CUCTEMOM, YCTaHOBJICHHOM JIOKabHBIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJIHEHHOW HA MPOJABMHYTOM YPOBHE, €CIM BCE HEOOXOIUMBIC
pacueTsl MPOU3BEICHBI CaMOCTOATENIbHO M 0e3 omubok; Bce pasaensl PI'3(P) BemonHEHBI
IPaBUIbHO U B MOJHOM 00BeMe; paboTa odopmileHa B COOTBETCTBUU C TPEOOBAaHUSAMM; CllaHa
IPENoIaBaTel0 B YKa3aHHBbIE CPOKM M HE BO3Bpallajach s JOpaOOTKH; NaHBI TOJHBIE U
pasBepHyTble BBIBOABI U PEKOMEHIALMU; HA 3allUTe CTYAEHTOM JlaHbl YBEpEHHbIE WU
apryMeHTHpOoBaHHbIE OTBEThl. COBOKYIHOCTh 3allJIaHUPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX
C HUMU HHJUKATOPOB JOCTM)KEHUS KOMIIETEHLUH HE COAEPKUT NMpoOesioB. 3aKpeIuieHHbIE 3a
PI'3(P) xomnereHmu copMHUPOBAHBI HA MPOJBUHYTOM ypoBHE. OreHka cocrasisier om 18 oo
20 6annos.

PI'3(P) cumTaercsi BRIIOJIHEHHOW HAa §a30BOM ypOBHE, €CIIM BCE HEOOXOAUMBIC pPaCUeTh
IPOM3BEACHBI CAMOCTOSITENBHO U 0€3 CYIECTBEHHbIX OIUO0K; Bee pasznensl PI'3(P) BeinosiHeHs!
NPaBUIBHO, HO €CTh 3aMEYaHUs K TOJHOTE MpeocTaBIeHusl HHpopManuu; pabota ohopmieHa B
COOTBETCTBUM C TPeOOBAaHUSAMH; CllaHa IPENOJABaTeN0 B yKa3aHHbIE CPOKM U OJHOKPATHO
BO3BpalllajiaCh CTYACHTY MJI1 HE3HAYUTENIbHOM 0pa0OTKH; B 3aKJIIOYEHUM JlaHbl BBIBOABI U
PEKOMEH/IallMH; Ha 3alUTe CTYAEHTOM JONYIICHbI HEPUHIUIHAIbHBIE OMHNOKH. COBOKYITHOCTh
3alJIAaHUPOBAHHBIX PpE3yJIbTATOB M COOTHECEHHBIX C HUMHU MHJUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH COJepKUT HeCyllecTBeHHbIe MpoOlenbl. 3akperuieHHble 3a PI'3(P) komnereniuu
chopMupoBaHbl Ha 6a30BoM ypoBHe. OrieHka cocrasiser om 15 do 18 6annos.

PI'3(P) cumTaercs BBIMOJHEHHOM Ha MOPOroBOM YpPOBHE, €CJIM BCE HEOOXOIMMBIE
pacyeTbl IPOU3BENEHbI CaMOCTOSITENIbHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapakTep; eCTh 3aMeUaHusl K TOJIHOTE MpelocTaBlIeHus nHpopManuu; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBAHMSMHM; CAAHA TPENOAABATEN0, HO HEOIHOKPATHO
BO3Bpallaliach CTYJIEHTY AJIs 10paOOTKHU; B 3aKJIIOUEHUH J1aHbl KpaTkue BbIBOJbI; 3ammTta PI'3(P)
BbI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHEeHU. COBOKYITHOCTH 3aIlJIaHUPOBAHHBIX PE3YJIbTATOB
U COOTHECEHHBIX C HMMM HMHIUKATOPOB JIOCTHIKEHUS KOMIIETEHLUN COJEPKUT CYIIECTBEHHBIE
npobenbl. 3akperieHHsle 3a PI'3(P) kommereHmuu chopMupoBaHbl Ha MOPOrOBOM YPOBHE.
Onenka cocrasisietr om 10 0o 18 6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HI)XKE IOPOTOBOTO YPOBHS), €CIM pacueThl
NPOM3BEACHBl C CEpPhE3HBIMH OIMIMOKAMH; €CTh 3aMe4YaHHs K IIOJHOTE MPEeJOCTaBICHUSI
uHpopmaunu u odopmienuto; PI'3(P) Obuia cnana mnpenojaBaTenio, HO HEOJHOKPATHO
BO3Bpallaiach CTYJIEHTY AJs 10pabOTKH, YTO HE MPUBEJIO K yayulieHuto ee kauectsa; PI'3(P) ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJETEIICTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYJEHTOM pe3yabTaToB. COBOKYNHOCTb 3aIUIAHWPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHU HMHJUKATOPOB JOCTH)KEHUS KOMIETEHIUH COJEP>KUT MHOXKECTBEHHBIE CYIIECTBEHHBIE
npobensl. 3akpersienHbie 3a PI'3(P) komnerenuuu He chopmupoBaHbl. OLeHKa COCTaBIISET
menee 10 Oamos.

3. IIkaJjga oueHku



B o6me#i onenke mo mucruruinHe O0amisl 3a PI'3(P) yuuThIBaroTcss B COOTBETCTBUU C
npaBujaMu  Oa/UIbHO-PEHTUHTOBOM CHCTEMBI, TPUBEICHHBIMA B pabodeil mporpamme
JUCITUTUIAHBI.

PI'3(P) xak ¢opma Ttekymei artectanuu (KOHTPOJIA) MO JAMCIMUIUIMHE (MOJIYJIIO)
OCTaBHUTH HY)KHOE CUMUTAETCS YCIEIIHO BHIMOTHCHHOMN, €CITU CyMMa MOJIy4YSHHBIX 0AJUIOB 10 BCEM
ero 3aganusaM cocrasigerT oT 10 1o 20 0aiuIoB BKIIFOUNUTEILHO.

4. IlpumepHblii nepedens 3aganuii PI'3(P)

1. CsetoBoil Iy MIPOXOOHUT HECKOIBKO Cpen, pasAelI€HHbIX IIIOCKO-IIapalIeIbHBIMIL
IpaHAIIaMu. HOK&B&TB, UTO HAIIPaBJICHHE BBIXOIAIIETr0 JIyda 3aBUCHT TOJIBKO OT
HaIlpaBJICHIA BXOIAIICTO Iyda U IoKa3aTele IIpEIOMIICHUA nepBoﬁ il HOCJIG,I[Heﬁ Cpel.

2. Haiitu Bce MImHBI BOMH BHauMmoro ceera (ot 0,76 mo 0,38 wxw), KoTopele OymyT: 1)
MaKCHMaJTbHO yJaJeHbl; 2) MAKCHMAaJbHO OCTa0JIeHbl IMPU ONTHYECKOH pa3sHOCTH Xoma A
nHTep(epHpYIOMINX BOIH, paBHOH 1,8 arxc.

3. WHTepdepeHmOHHOE TOTe 00pa30BaHO CYNEPHO3UNUeH IBYX CBETOBBIX BOJIH OT
TOYEYHBIX MCTOYHHKOB, KOODAHMHATBl pPAcHONIOKEHHA KOTOphIX: x, =/.z =0 m

x, =—1.z,=0. YacTOTBl CBETOBHIX BOJIH, H3Ty4aeMBIX HCTOUHHKAMU O, +®, O, —O,

o)
—% <<1. Jlmuna BomHBI u3nydeHns A=0,5 wxv. [TocTpouTh rpadiKu CKOPOCTH JBIDKEHUS
®

uHTepepeHIMOHHBIX 110110C V(Z) npu @=1 Ml

4. TlocTpouTh rpa)MKH CKOPOCTH ABIDKEHUS HHTepQEepeHIMOHHBIX moioc v(x.0) m v(0.z),

CCIHI TacTOTBl H3TYUCHIA HCTOTHHKOB OIOHMHAKOBBI ) =@, =0 H HCTOTHHKH IBIXKYTCA

=1 m/c.

HaBCTpedy APYT JPYTY CO CKOPOCTSAMH "‘”'1‘ =|v,

5. TlepeTsKKH IBYX TayCCOBBIX ITy4KOB C JUIMHAMH BOIH A| H ), IPOCTPAHCTBEHHO

COBMEIIIEHEI B IZIOCKOCTH, OTCTOAIIEN OT IepeaHell (pokaIbHOH IIIOCKOCTH II0I0KUTEIbHON
TMH3Bl Ha paccTosHHN /. QoKycHoe paccTosHHe IMH3BI [ . HailTm paccTosHHe MexXIy

IepeTsKKaMU FayCCOBBIX ITyYKOB, IPe0o0pa30BaHHBIX JIMH30M, IpH A;=0.5 amar, 1,=0,6 ax,
7=0.2 a1, 1=0,02 .

6. Ilnockas cBeToBas BOJHA ITaJaeT HOPMaAbHO Ha AmadparMy ¢ KpyIJIbIM OTBepcTHeM. B
pesyibTaTe IU(QpPaKINI B HEKOTOPBIX TOYKAaX OCH OTBEPCTHA, HAXOMAIIIXCS HAa PACCTOSHHI
b; oT ero neHTpa, HaO/IIOJAIOTCS MAaKCUMYMBl UHTeHCHBHOCTH. Tpebyercs: 1) mOIyuuTh BHI
byukuu b=f(r,An), TAe r — paglyc OTBEPCTHUA, A — JIIHA BOIHEI, 77 — YHUCIO 30H DOpeHens,
OTKPBIBAGMBIX /I JAHHOI TOYKHM OCH OTBEPCTHA; 2) cAeTaTh TO JK€ caMoe UIA JaHHOM
TOUKHM OCH OTBEPCTHS, B KOTOPHIX HAOIFOIAF0TCS MITHIMYMBI HHTEHCHBHOCTH.

7. Ormpenenurs (OKyCHOE pacCTOSHIE 30HAIBHOI IIACTUHKHI JUIS CBeTa C JIHHOM BOIIHBI
5000 #a, ecm pagmyc IIATOrO KOJIBIA 3TOHN IUIACTHHKH paBeH 1,5 ami. Onpenenuts paguyc
r1 TIepBOro KOIbIla 3TOH IUIACTHHKUA. UTO INPOU3OMAET, €CIM IPOCTPAHCTBO MEKIY
30HAILHOI IIACTMHKOMH 1 3KPaHOM 3aIllOIHEHO CPEoil ¢ IMoKa3aTeneM IpeloMIeHnd # (IpH

n =>0)?



8. Jlmck W3 cTekiIa ¢ IOKa3zaTelleM MpPelOMISHHS » (I IJIMHBI BOIHEI A) 3aKpBIBaeT
monTopsl 30HBI DpeHens a1 Todkn HaOmomenms P. Ilpnm kakoil TommmHe /7 AHCKa
OCBEIIEHHOCTSH B P OyeT HanOoIIbIei?

9. Ilmockas BonmHa MUQparHpyeT Ha KOHIEHTPHUTIECKH PAacCIIOIOKEHHOM HeIpO3paTHOM
IIICKe paamyca ro U KOIbIle, BHYTPEHHUI paalyc KOTOPOro 7, BHEIHUII — r,. ONpeaenuTs
mgparupoBaHHoe Iolle (B npudiroxennn OpayHrogdepa).

10. JIya cBeTa IPOXOIUT Uepes3 KHUAKOCTh, HATUTYIO B CTEK/ITHHBII COCY/I, I OTpaXxaeTcs OTO
nHa. OTpax€HHBII ITyd MOIHOCTBIO IOAIPU30BaH HpU MAJCHUHI €ro Ha JHO cocylda IOof
yroM  i5=42°37'. Hailtu nokasareis IperomiIeHus n xkuaxkoctu. [Toa xakuMm yriaom i
NOJDKEH IIajaTh Ha [HO cocylJa JIy4 cBeTa, YTOOBl HACTYIMIO IIOIIHOE BHYTPEHHEE
oTpakeHue?






