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CUCTEMbI /TOKaLMK, CBA3N 1 06paboTKN MHGopMaLn
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PU3NKO-TEXHUYECKUI (DaKy/bTET,

CemecTtp

No

Bup gesitenbHOCTU

3

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

4

Jlekymu, yac.

16

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

16

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

16

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

103

12

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

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM (PefepasibHOro rocyAapCTBEHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHuMs N0 HanpasneHuto (cneynansHocTu): 12.04.02 ONToTeXHUKA

&I OC BBefeH B aeincteume npmkasom Ne941 ot 19.09.2017 r. , pata ytepxaeHms: 06.10.2017 r.

MecTo AnCUMNInHBI B CTPYKTYpe yuebHoro nnaHa: biok 1, popmupyemast ydacTHMKaMM 06pa3oBaTe/bHbIX
OTHOLUEHWI

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 12.04.02 ONTOTEXHMKA

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

OWuT, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

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

MK-1/HA CnocobHOCTb K aHanm3y COCTOSIHWNS Hay4YHO-TEXHWUYECKOI NPo6bnemsl,

ﬂpOdJECCMOHaﬂbeIe TEXHNYECKOro 3afaHnAa n NOCTaHOBKE LieN 1 3a4ay NPOEKTUPOBaHNA ONTUYECKNX U
KOMMETEHLNN ONTUKO-3NEKTPOHHbIX I'Ipl/l60pOB, CUCTEM 1N KOMMNJIEKCOB Ha OCHOBE rlo,q6opa N N3y4eHns

NINTepaTypHbIX N NaTeHTHbIX NCTOYHNKOB

ONTUYECKMX M ONTUKO-3MEKTPOHHBIX NPMOOPOB U KOMN/IEKCOB

MK-1/HA. 1 CocTaBnseT nnaH Noncka Hay4YHO-TEXHWUYECKOI MH(opMaLmmn No pa3paboTke

MpodeccroHanbHble MK-2/HA Cnoco6HOCTb K NOCTPOEHNIO MaTeMaTUYECKMX MOZeNei 06beKTOB
KOMMETEHLMN 1ccnefoBaHNs 1 BbIGOPY YMC/IEHHOTO METOAA UX MOZENMPOBaHUS, pa3paboTKe HOBOIO UK

BbI6OP rOTOBOr0 aNropMTMa peLleHns 3aaayn

MK-2/HA. 3 PaspabaTbiBaeT MaTemMaTyecKme Mogenun yHKLMOHMPOBaHWS
ONTWKO-3/1EKTPOHHbIX NPYGOPOB Ha OCHOBE PIM3NYECKMX NPOLLECCOB U ABMIEHUI

MpocheccuoHanbHble MK-3/HA Cnoco6bHoCTb K BbI6OpY ONTUMA/LHOTO METOAR 1 pa3paboTke Nporpamm
KOMMETEHLMN IKCMEPUMEHTA/IbHBIX NCCNEA0BAHWNIA, NPOBEAEHUIO ONTUYECKUX, (DOTOMETPUYECKUX U

3NEKTPUYECKMX N3MEPEHWIA C BbIOOPOM TEXHMYECKMX CPEACTB 1 06paboTKoi

MK-3/HA. 5 O6pabatbiBaeT U aHaM3MPYET pPe3ynbTaTbl UCCNEA0BaHNI

2. TpeboBaHuns HI'TY K nnaHupyemMbIM pesysibTaTam 00y4YeHWsi, COOTHECEHHbIM C

NHANKATOpPaMM OCTUXKEHUS] KOMMETEHL Wi

Tabnuua 2.1

NHAMKaTOpbl AOCTVKEHUS] KOMMETEHLWIA

PesynbtaTbl 06yyeHns

®opMbI OpraHuzaLmm

3aHATUN

IIK-1/HA. 1 CocTaBisieT IVIaH HOMCKA HAYYHO-TeXHHYecKoi nHPOpMANHH 110
Pa3padoTKe ONTHYECKHX H ONTHKO-IeKTPOHHBIX NPHGOPOB H KOMILIEKCOB

3HaTb 06 OCHOBHbIX MeTOAAX (hypbe-ONTUKM 1 UCTIO/Nb30BaHME 3TUX METOAOB NMpu | lekuym; CamocTosTeNbHas paboTa|

U3yyeHUn andpakumm PpayHroepa oT ABYX U HECKONLKMUX LUENen

IIK-2/HA. 3 Pa3pabaTrbiBaeT MaTeMaTHYeCKHe MO eIl (PYHKITHOHUPOBAHHS
ONITHUKO-2JIeKTPOHHBIX IPUGOPOB HA OCHOBE PH3MYECKUX NPOLECCOB H
SIBJICHHIA

3HaTb MCMO/b30BaHWE METOAOB MM/bOEPT-ONTUKIN NPY BU3yann3aLmm (hasoBbix Jekuuu; JlabopaTopHble paboTl;
ONTUYECKMX HEOAHOPOPAHOCTEN C NOMOLLbI TEHEBbLIX (LLAVPEH) NPn6opoB CamocTosTensHas paborta

IIK-3/HA. S O6pab6aTpiBaeT H aHAJIH3HPYET Pe3yabTAThl HCCJIeOBAHUMH

3HaTb NpeobpasoBaHna Pyko-InbbepTa (MPI) 1 meToabl peanusauum MO ¢ |Jlekynu; JlabopaTopHble paboThl;

MOMOLLbHO KOFEPEHTHBIX N HEKOTEPEHTHBIX ONTUYECKMX CUCTEM CamocTosTenbHas paboTta
NPOCTPaHCTBEHHOWN hNbTPALIAN;

MMeTb NpefcTaBneHne 06 NCNOMb30BaHNM METOOB FMIbOEPT-ONTUKM MPK Jekuuu; JlabopaTopHble paboThl;
BU3yasM3aLmmn penbeqHbIX CTPYKTYP NOBEPXHOCTU C MOMOLLbHO TEHEBBLIX CamocTosTenbHas paboTta

NpubopoB, peann3oBaHHOM N0 aBTOKONANMALIMOHHOM CXEME;

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/UHBI

Tabnmua 3.1

N3 HuX B AKTUBHBIE NHankaTopsl
Tembl nekuumn Yacbl |dopme npakT. (bopMb1, uac. J
noAr., vac. KOMMeTeHLMI

poctkenns | YyebHasA feATeNIbHOCTb

CemecTtp: 3

AvpakTrnyeckas eanHmua: MNpeobpas3oBaHus B ONTUKE. Buibl npeobpasoBaHus.




1. MNoHATKEe 0 curHasne.
CurHasbl B ONTUYECKNX
cuctemax. JInHeiHoe
MPOCTPAHCTBO U ero
CTPYKTYpa. OpPTOroHasibHbIe
CUrHanbl 1 06006LLEHHbIE pALbI
®ypbe. OnTMabHOe
pa3noxXeHue no
OpTOroHanbHOMYy 6asucy.
KomnnekcHas opma psga
®ypbe. [AnHamMmmnyeckoe
npescTaBneHne CUrHasios
yepes PYHKLUMIO BKIOYEHNS.
®yHKUMA XeBumcaina.
[JenbTta-yHKUMA 1 eé
CBOWCTBA.

MK-1/HA.1,
MK-2/HA.3,
MK-3/HA.5

Nekuunsa

2. OnTnyeckue
npeo6pasoBaHus,
(hypbe-npeobpasoBaHNs n Nx
CBOMCTBA.

MK-1/HA.1,
MK-2/HA.3,
MK-3/HA.5

Nekuus

3. MpeobpasosaHue MiLbepTa
B oNTuKe. Buapl
rMnb6epT-npeobpasoBaHms Ans
[BYMEPHbIX ONTUYECKNX
curHasnos. MpeobpasosaHus
MnbbepTa B KOOPAWHATHOM U
4aCTOTHOM MPOCTPaHCTBax.
MnbbepT-hunbTpaymns B
4acTOTHOI 0bnacTu.
OfHOMepHOe 1 ABYMepHOE
npeobpasoBaHue MnbbepTa.
M3oTponHoe npeobpasoBaHme
MnbbepTa KOrepeHTHOM
ONTWYECKOI CUCTEMOIA C
TOYEYHbIM UCTOYHUKOM CBETA.
MeTop (ha30BOro KoHTpacTa.

MK-2/HA.3,
MNK-3/HA.5

Nekuus

4. MpeobpasosaHus Mnb6epTal
n ®yko-I'mnbbepTa
HEKOrepeHTHbIMM
ABYXKaHa/IbHbIMU
ONTUYECKUMM CUCTEMAMK C
MPOTSHXKEHHBIM NCTOYHUKOM
ceeTta. M30TponHbie
npeobpasoBaHus 'MnbbepTa 1
dyko-InnbbepTa
HEKOrepeHTHOM
OJHOKaHa/IbHOM ONTUYECKOM
CUCTEMOIA C KPECTOBUAHbBIM
MOHOXPOMaTUYECKMUM
NCTOYHMKOM CBETA.
M3oTponHble Npeobpa3oBaHns
Mmnbbepta n dyko-ImnbbepTa
HEKOrepeHTHOM
0JHOKaHa/IbHOV ONTUYECKO
CUCTEMOVi C KO/bLIEBbIM

WCTOYHWKOM 6enoro ceeTa

MK-3/HA.5

Nekumnsa

AvpakTudeckas eauHunua: MpuMeHeHVe METOA0B MbGEPT-ONTUKN.




5. ABTOKO/IMMALVOHHbII
BM3yasin3aTop NoBepXHOCTHOM
CTPYKTYPbI XXUAKOCTH,
peann3yoLwmii
GrxpomaTnyeckoe
npe6pasoBaHue PyKo-
MmnbbepTtac
MPOCTPAHCTBEHHbLIMU
(punbTpaMn Pyko-
Mmnbb6epTa.

MK-2/HA.3,
MK-3/HA.5

Nekuwnsa

6. Peannsaumsa onTUYeCKNX
NPOLLECCOPOB, BbIMOHAOLLNX
OfHOMepHOe npeobpasoBaHue
dypbe ¢ NOMOLLLH
OMTUYECKOM CUCTEMbI C
LLle/1eBbIM MPOCTPAHCTBEHHO
HEKOrepeHTHbLIM UCTOYHUKOM
MOHOXPOMAaTNYECKUM CBETA.

MK-1/HA.1,
MK-2/HA.3,
MK-3/HA.5

Nekumnsa

AvpakTuueckas eauHuua: CurHanbl

B ONTUYECK

X cnctemMax

7. IlnHeiHas onTuyeckas
cuctema. IMNynbCHbIA OTKIMK
NMHEHON ONTUYECKON
CUCTEMbI. IMNYNbCHBIi
OTK/IMK TOHKOM /INH3bI.
Ycnoswve (opM1poBaHnS
N306paxeHns.
lNpocTpaHcTBEHHaA
WHBapPWaHTHOCTb SINHEAHbIX
OMTUYECKUX CUCTEM.
MocTpoeHune
MPOCTPaHCTBEHHO-UHBAPWAHTH
bIX MHENHBIX CUCTEM (Ha
npumepe TOHKOW NNH3bI).
®ypbe-NaoCcKOCTY TOHKOM
NNH3bI. IMAYAbCHBIV OTKANK
TOHKOM /INH3bI B CIyYasX:
BXOJHas W BbIX0O4Has
NAOCKOCTM NPOU3BO/IbHBI;
BbIXOfHas - 3aAHSS
(hypbe-nnocKoCTb, BXOAHAsA -
MPOM3BOJ/IbHAA NIOCKOCTb
nepez NIMH30i; BXOAHas 1
BbIXOJHas NAOCKOCTU
ABNAOTCA, COOTBETCTBEHHO,
nepeaHeri n 3aaHei
dypbe-nnockocTamu. TouHoe
®ypbe-npeobpasosBaHme.

MK-1/HA.1,
MK-2/HA.3,
MNK-3/HA.5

Nekumnsa




8. dunbTpayms ONTUYECKMNX
CUTHa/0B B
NPOCTPaHCTBEHHO-4aCTOTHOM
MI0CKOCTW.
[nddepeHumpoBaHme 1
WHTErpuMpoBaHmMe CUrHasIoB.

CTpyKTypa ONTUYECKOro MK-1/HA.L,
MPOLeCCOpa. [lyanbHOCT 2 0 0 MK-2/HA.3, | lekuns
MK-3/HA.5
ONTUYECKNX CUCTEM.
MepexofHas XapaKTepucTmka.
UacToTHaa nepefaToyHas
(hyHKUMSA (YaCTOTHbIN
KO3(hpuumeHT nepeaayn)
CUCTEMBI.
N3 HuX B AKTVBHBIE NHankaTopbl
Tembl 1260PaTOPHbIX PABOT | HYackl |dopme npakT. | o o Mo | AocTikerns | Y'YeOHAs [esTe/bHOCTb
noAr., yac. KOMNeTeHUUN

CemecTtp: 3

AnpakTndeckas eguHuua: MNpeobpasoBaHns B ONTUKE. Buabl npeobpasoBaHmS.

1. Peann3auus onTUYECKUX
NPOLLECCOPOB, BbIMO/HALLMX
N30TPOMNHOE M OLHOMEpPHOe
npeo6pasoBaHns ['MnbbepTa 1
dyko-Munsbeptac
KPecToBUAHBLIMU UCTOUYHMKAMM
CcBeTa.

MK-2/HA.3,
MK-3/HA.5

JlabopaTopHas paboTa

AvpakTnyeckas eauHuua: MNpriMeHeHe MeTOA0B MMIbOePT-ONTUKW.

2. LiBeTHol4 BU3yanunsatop
noseit ONTUYECKOM NNOTHOCTU
Ha OCHOBe HXPOMATUYECKOTO
(hYHKLMOHaNbHOIO
npeobpaszoBaHus
dyko-I'mnbbepra.
MonvxpomaTnyeckas
BM3yanu3aLus ONTUYECKON
Heo4HOPOAHOCTM MeToAamMu
rMnb6epT-oNTUKN.

MK-2/HA.3,
MK-3/HA.5

JabopaTopHas paboTa

3. ABTOKONNMMALIMOHHbIIA
BM3yann3aTop NOBEPXHOCTHOW
CTPYKTYpPbI XXWAKOCTH,
peanmnsyoLLnii
6MxpomMaTnyecKoe
npebpasoBaHue dyko-
MmnbbepTta ¢ KBagpaHTHbLIM 1
[BYXKaHaJIbHbIM
MPOCTPaHCTBEHHbIMY
(punbTpamMn Pyko-
Mmnb6epTa.

MK-2/HA.3,
MK-3/HA.5

JabopaTopHas paboTa




4. Peanusaumsa onTnYecKux
MPOL,ECCOPOB, BbIMOHAOLLMX
0fHOMepHOe npeobpasoBaHue
®ypbe ¢ NOMOLLbIO
ONTWUYECKOW CUCTEMBI C
LLieNeBbIM MPOCTPAHCTBEHHO
HEKOrepeHTHbIM UCTOYHUKOM
MOHOXPOMaTUYECKMUM CBETA.
dopmMupoBaHve
ANPaKLMOHHONM KapTUHbI
®payHrogepa oT ABYyX U
MHOTUX Lenei. OnpegenexHne
no An(paKLMOHHOW KapTuHe
OT ABYX LLenei (hoKyCHOro
paccTosHUSA (ypbe-06bEKTMBA
KOrepeHTHOM ONTUYeCKOW
CUCTEMbI -AN(PaKTOMETPA.

MK-2/HA.3,

AK-3/HA 5 JabopaTopHasa paboTa

Tembl gns
CaMOCTOATESIbHOI0 N3yYeHUs

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopmbl, Yac.

NHankaTopsl
[OCTUKEHUSA

YyebHasi 4eATENbHOCTb
KOMMeTeHUMiA

CemecTtp: 3

AvpakTrnyeckas eanHmua: MNpeobpasoBaHus B ONTUKeE. Buibl npeobpasoBaHus.

1. OnTn4yeckoe

MK-1/HA.1, |CamocTosiTeNnbHOE U3ydeHne
npeobpasoBaHme Pypbe ¢ 4 0 0
MK-3/HA.5 |TeopeTnyecKoro marepuana
nepemMeHHbIM MacLLTabom
2. Aneperumposame MK-1/HAL 1 o mocTosensHoe n3yyeHme
WHTerpmpoBaHue onTUYECKNX 4 0 0 MK-2/HA.3, TeODETNUECKOTo MaTenma
CUrHasoB MK-3/HA.5 P P
ghilmpj:f&f%ﬁ:gﬁo?g "oepT MK-1/HA.L, CamocTosTe/IbHOe U3yyeHne
KOOPANHATHOM M YaCTOTHOM 4 0 0 MK-2/HA.3, TEOpPeTUYecKoro MaTey una
Pa MK-3/HA5 | P P
NpPOCTPaHCTBax.
AunpakTndeckas egnHuua: CUrHasibl B ONTUYECKUX CUCTEMAX
ﬁmigmaﬁegl&r: PROETR MK-1HA.L | - mocTosenbHoe nsyuenite
4 0 0 MK-2/HA.3, y
npeAcTas/eHns CUTHA/I0B BO TEOPETUYECKOro MaTepuasa
MK-3/HA.5
BPEMEHU W NPOCTPaHCTBE.
5. JInHeliHble CUCTEMbI U UX MK-L/HA.L, CamocTosATeNnbHoe U3yyeHne
CIIBOI‘/'ICTBa 4 0 0 MK-2/HA3, TEOpPeTUYecKoro MaTey nana
MK-3/HA.5 |T°°P P
3.1 lNpakTnyeckas NogroToBkKa
Tabnuua 3.2
No TeMbI 3aHSITiA POpMbI OpraHM3aLyy CofepXaHue NPaKTUYeCKO NOATOTOBKM
3aHATUI (Bnabl pabor)
1 Peanusaumsa onTMYecKnX NpoL,eccopos, N6 BoInonHseT cnegytoLme Buabl pabor:

npeo6pasosaHus Mnbbepta n
dyko-I'nbbepTa ¢ KPeCcTOBUAHBLIMM
NCTOYHVKaMK CBeTa.

BbIMOHALWMNX N30TPOMHOE U OAHOMEPHOE

peanu3aLysa onTUYecK1x NpoL,eccopos,
BbINOMHAOLWMX U30TPONHOE U
ofjHoMepHoe npeobpasoBaHua [MnbLbepTa
n dyko-IMnbbepta ¢ KPeCTOBUAHLIMU
NCTOYHMKAMM CBETA.




2 LiBeTHOI1 BU3yasim3aTop noneli ontuyeckoin (/16 BbINOMHSET CiefytoLve BUabI paboT:

MAOTHOCTM Ha OCHOBE BUXPOMATMNYECKOrO LIBETHOI BM3yanm3aTop NoJiei ONTUYECKOIA
(hyHKLMOHabHOr0 NpeobpasoBaHms MNOTHOCTM Ha OCHOBE BMXPOMATMYECKOro
dyko-I'unbbepTa. MNonnxpomarmyeckas (hyHKLMOHaLHOrO NPeobpasoBaHus
BU3ya/M3aLys ONTUYECKON HEOAHOPOAHOCTM dyko-I'unbbepTa. Monnxpomarmyeckas
MeTOZaMu rnib6epT-onTMKN. BM3yaNn3aums ONTUHECKON

HeoHOPOAHOCT MeToAaMu
rMNbLOEPT-ONTUKN.

3 ABTOKONIMMALIMOHHBIA BU3yann3aTop N6 BbInonHseT cneaytoLme BUAbl paboT: 13
NMOBEPXHOCTHOW CTPYKTYPbI XUAKOCTH, peLleHnii 3a4a4 U OTBETOB Ha BOMPOCHI
peanusyioLmii 6rxpoMaTnyeckoe MPOBEPAIOTCA 3HAHWA N YMEHWA B
npebpasoBaHue Pyko- NMnbbepTa ¢ COOTBETCTBUY C YKA3aHHbIMU LieNIsiMu

KBaApaHTHbLIM 11 ABYXKaHa/bHbIM
NPOCTPAHCTBEHHbLIMU (UNbTPaMN PyKo-

CnnbbepTa.

4 Peanmsaupus onTUYeCKUX NpoLeccopos, ne BbINoONHAET cneaytowme Buibl pabort:
BbINOHAOLLMX OLHOMePHOe CUHTE3VPYET OMTUYECKME CXEMbI 1S
npeobpasoBaHme Pypbe C NOMOLLBH OMTWNYECKOro npeobpasoBaHmna dypbe ¢
OMTUYECKOIN CUCTEMBI C LLIENEBLIM 3afjaHHbIM MacLITabom;

MPOCTPaHCTBEHHO HEKOrePEHTHBIM
MCTOYHUKOM MOHOXPOMAaTUUYECKUM CBETa.
$opmypoBaHne AUPaKLMOHHOR KapTUHBI
®payHrotepa OT ABYX 1 MHOTUX LLENEA.
OnpegeneHue No ANthpPaKLMOHHOR KapTUHe
OT ABYX LUeneil (hOKyCHOr0o pacCTosHNS
(hypbe-00bEKTVBA KOTEPEHTHOM ONTUYECKOIA
CUCTEMbI -ANPaKTOMETPA.

3.2 CamocTosTeNlbHas paboTa 0by4yatoLLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uacbl Ha
Ne Brabl caMocTosATeNbHOM paboThl ROCTWKeHNA | - oo e [komev b Taumm
KOMMEeTeHUW Y 4
CemecTp: 3
1 |Pra/pedepar INK-2HA3 |25 lo

. banaHamH M. KO. AHanu3 IV : aneKTPOHHBbIN y4ebHO-MeToAnYecKniA komnneke / M. KO. banaHavH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck, [2021].- TeKCT : 3N1eKTPOHHBIN.- PeXxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000246119.- 3ar/i. ¢ TUTY/. 3KpaHa.

2 |r|0,qFOTOBKa K 3aHATUAM |FIK-3/HA.5 |3O |7

. AyaknHa M. . OpraHusayms camocToATeNbHOM paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHWYECKOTO YHMBepCUTETa : y4ebHO-MeToaMYecKkoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HenocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

3 |,C|,OI'IOI'IHI/ITefIbHaﬂ yyebHas AesTeNbHOCTb |I'IK—3/HA.5 |0 0

. AyakuHa M. . OpraHunsayms camocToATeIbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHUYECKOro YHMBEPCMTETA : yUeOHO-MeToAMYecKoe nocobme / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACTBEHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

MK-2/HA.3,MK-
3/HA.5 28 0

4 |lNofroToBkKa K arTecrauumm

. banaHgmH M. KO. AHanu3 IV : aneKTPOHHBbIN y4ebHO-MeToAnYeCcKNiA komnneke / M. KO. banaHavH ;
HoBocu6. roc. TexH. yH-T.- HoBocnbupck, [2021].- TeKCT : 3M1eKTPOHHBIIA.- Pexxum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000246119.- 3arn. ¢ TUTY/N. 3KpaHa.

MK-1/HA.1,MNK-
2/HA.3,MK-3/H |20 0
A5

CamocTosTe/IbHOe NU3yyeHue TeOPETUYECKOTO

5
maTepuana




CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIe B Tabnuue 3.3 : banaHauH M. 0. AHanu3 IV : 3NeKTPOHHbIN
yuebHo-meToanuYecknii komnnekc / M. KO. banaHauH ; HoBocm6. roc. TexH. yH-T.- HoBocmbumpck, [2021].-
TeKCT : 3NeKTPOHHbIA.- Pexxum aoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000246119.- 3arn. ¢
TUTYN. 9KpaHa.

3.3 TexHonorusa oby4veHns

[lns opraHn3aummn n KOHTPOIA CaMoCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKxKe NPoBeAeHNs
KOHCybTauuii NPUMEHSIIOTCH UH(OPMaLVIOHHO-KOMMYHWUKaLNOHHbIE TeXHoorum (Tabn. 3.4).

Tabnuua 3.4
[JesTenbHOCTb VHhopmaLMOHHO-KOMMYHNKALNOHHbIE TEXHOMOM MK
VIHopmmpoBaHue MopTtan HI'TY
KoHCynbTMpoBaHue e-mail; Moptan HI'TY
KoHTponb MopTtan HI'TY
;Zinélgw;anlBe y4ebHbIX 3E5C

4. MNpaBuna aTTecTauum 06y4YatoLLMXCs MO AUCLUMNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstowast BbICTaBMSATb OLIEHKM MO TPaAULMOHHO LKane n 15-ypoBHesoi ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6n. 4.1.

Tabnuua 4.1
MuH. o
OueHmBaeMble BUAbI AeATENbHOCTM 00y4aroLLmMXcs 63 MakcumasbHblii 6ann

CemecTtp: 3

Jlabopamopnas: 20 40
IIpaxmuyueckue 3ansmusi: 10 20
PI3/Peghepam: 10 20
3auem: 10 20

B Tabnuue 4.2 npecTaBeHo COOTBETCTBIE POPM KOHTPONS 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
Kogbl Dopmbl
o KOHTpPONA
KOMMETeH MNHamMKaTopbl LOCTUXEHNSA KOMMETEHLNI
LuiA saumTal 5o e
PIr3/pP
MK-1/H |NK-1/HA 1. CocTa/nseT niaH Noucka HayuyHO-TEXHUYECKOI MHopMAaLIMK Mo paspaboTKe +
A ONTWYECKMX Y OMTUKO-3/1EKTPOHHBIX MPUOOPOB U KOMMIEKCOB
MK-2/H |NK-2/HA 3. Pa3pa6aTsiBaeT MaTeMaTuyeckme Moeny GyHKLUMOHMPOBaHWS + +
A OMTUKO-3M1EKTPOHHbIX NPMOOPOB Ha OCHOBE PU3NUECKNX MPOLIECCOB W ABMIEHWIA
MK-3/H o
A MK-3/HA 5. ObpabatbiBaeT v aHaNM3UpYeT pesyibTaTbl UCCeL0BaHUIA +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NPUnoXeH Ne 1 K paboyeli
nporpamme.




5. Jlutepatypa

OcHoBHas nuTepaTypa
1. 'ysxoB B. U. Kommnerotepuas ronorpadus : [mororpadusi| / B. U. I'yxxos.- HoBocubupck:
W3p-o HI'TY, 2018.- 268, [1] c. : un.- Pesxxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000240063.- Jor. THT. j1., OTJI. aHTJI.

2. Henuneiinbie BoHOBEIE ypaBHeHus B onTuke/Kopens.U. - HoBocu6.: HI'TIY, 2010. - 40 c.:
ISBN 978-5-7782-1334-0 - Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=546036 -
3ari. ¢ ’KpaHa.

3. Uyryii 1O. B. ®ypre-onTrka MpoTSIKEHHBIX 00BEKTOB IMOCTOSHHOW TOJIIIUHBI . MOHOTpadus /
FO. B. Yyryii ; Mun-Bo Hayku u Beiciiero oopasosanus Poc. ®enepanuu [u ap.|.- HoBocubupck:
Hzn-Bo HI'TY, 2021.- 455 c. : un.- TekcT : HemocpeACTBEHHBIN.- PesxkuM mocryma:
http://elibrary.nstu.ru/source?bib_1d=221949

[ononHnTenbHas nuTepaTypa

1. Ilenumacos O. B. ATOMHO-3MHICCHOHHBIE CITEKTPOMETPHI C a30THOM MUKPOBOJIHOBOM IJIa3MOH :
moHorpadus / O. B. [lenumacos, B. A. Jlabycos, A. H. [lyremakoB ; HoBocu0. roc. TeXH. yH-T,
Wn-1 aBTomaTuku u anekrpomerpun CO PAH.- HoBocubupcek: U3n-so HI'TVY, 2021.- 210 c. : un.,
tabn.- Pexxum moctyma: http:/elibrary.nstu.ru/source?bib _1d=vtls000244325

NHTepHeT-pecypcsl

1. HayuHO-TeXHMYECKHUiIT BECTHUK MH(POPMALIMOHHBIX TEXHOJIOTUI, MEXAaHUKH U ONTUKH : KypHaT /
Yuusepcuter UTMO : caiit. — Cankt-IletepOypr. — 2001 — — ISSN (print version) — 2226-1494 ;
ISSN (online version) —2500-0373. — URL: https://ntv.ifmo.ru/ (nara oopamenus: 20.04.2023). —
TeKcCT : 3JIeKTPOHHBII.

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALMOHHbIE TEXHO10M N

6.1 MeTogzmnYecKkoe 0becneyeHve
1. Aynxuna M. [1. Opranuzamnus caMmocTosTensHOI padoTsl cTyaeHToB HoBocnOupckoro
rOCy/1apCTBEHHOT0 TEXHUYECKOTO YHHBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekct : HemoOCpeACTBEHHBIN.- Peskum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022
2. bamanana M. 0. Anamus IV : anexTpoHHBI yueOHO-MeToanmueckuii komruieke / M. FO.
bamannun ; HoBocu®6. roc. TexH. yH-T.- HoBocuOupck, [2021].- Tekct : anexTpoHHSbIA.- Pexxum
nmocryra: http://elibrary.nstu.ru/source?bib_id=vtls000246119.- 3arn. ¢ TuTys. 3kpaHa.

6.2 Cneumann3npoBaHHOe NporpammHoe obecreyeHme
1 Onepammonnas cuctema Microsoft Windows
2 INaket oducHbix npmioxenuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornK

Mpw ocyLecTBNeHMN 06pa3oBaTeIbHOro NpoLecca No ANCUMNANHE NPUMEHSIOTCA 31EMEHTbI
ANCTaHLMOHHbLIX 06pa3oBaTe/ibHbIX TEXHOMOMIA, @ TaKXKe CUHXPOHHOIO U aCUHXPOHHOTO
B3aMMO/ENCTBUSA B 3/1EKTPOHHOIN MH(OpPMaLMOHHO-06pa3oBaTenbHoON cpeabl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |MpeseHTaUMOHHOE 060pPyA0BaHME ONs NPeACTaBNeHNs! IEMOHCTPALMOHHOIO
(MynbTUMeaWa-npoeKTop, 9KpaH, KOMMbOTep |MaTepuana
ANS YNPaBieHNs)
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

OO6o0mieHHass CTpyKTypa (OHIa OLIEHOYHBIX CPEACTB MO AucHMIIMHe [uipbepr-ontrka
npencrariena B Tabmure. COBOKYIMHOCTh pPE3yJIbTaTOB OOYYEHHS IO JUCIMIUIMHE COOTHECEHA C
YPOBHSIMU CPOPMHUPOBAHHOCTH KOMIIETEHLUNH U COOTHECEHHBIMH C HMUMU MHAWKATOpamu. MHIUKATOPbI
JTOCTHXKCHHSI KOMITETEHIIMM U3MEPSIEMBI C TTIOMOIIBIO CPEJICTB TEKYIIEH M TPOMEKYTOUHOMN aTTECTAIlUH 10
aucuuImiune ['mip0epT-onTuka.

Tabmuna

JTanpl OLEHKH Pe3yJIbTaTOB 00y4YeHHs U
COOTHECEHHBIX ¢ HUMHU HHIUKATOPOB
JIOCTHKEHUs] KOMIIeTeH Ml

Meponpusitust
dopMupyeMble HNupuxaropsbl
N Tembl TEeKYIIero KOHTPOJIst
KOMIIeTeHIInN KOMIeTeHIuii IIpomexyTounas
(KOHTpOJbHAS
. aTTecTanus
padora, KypcoBoi
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[TK-1/HA 1. CocraBnsier ttan | [Iuddepenunponanue u|PI'3, Bce pa3nenst 3auert, Bonpocs! 1-14
Cnoco6HOCTB K |momcka HMHTErPUPOBAHHE ONITHYECKHUX
aHAIM3y  COCTOSHHS |HayIHO-TEXHHYECKOH |CUTHAJIOB Onruaeckoe
HayYHO-TEXHUYECKOH |MH(OpMALIH 1O npeoOpa3zoBaHue Dypse c
poOIeMBbI, pa3paboTke TIePEMEHHBIM MacmTabom
TEXHHYECKOTO ONTHYECKUX U Peanmszanns ONITHYECKHUX
3aJaHus 1| OITHKO-3JIEKTPOHHBIX | TIPOIIECCOPOB, BBIITOJTHSAIOIIAX
MIOCTAaHOBKE LENH U |TpUOOPOB U OJTHOMEpHOE peobpa3oBaHue
3a1a4 KOMILJICKCOB dypbe ¢ MOMOIIBIO ONTHYECKON
NPOEKTUPOBAHUS CHCTEMBI c IIEJIEBBIM
ONITHYECKUX u MPOCTPAHCTBEHHO
OIITHKO-3JIEKTPOHHBIX HEKOT€PEHTHBIM HCTOYHHKOM

npUOOPOB, CHCTEM H

MOHOXPOMATHYCCKHUM CBETA.

KOMIIIIEKCOB Ha
OCHOBe moabopa H

N3y4YCHUS

JIUTEpaTypHBIX n

TIATEHTHBIX

HCTOYHHUKOB

TIK-2/HA 3. Pa3pabaTriBaet ABTOKOJUIMMAIIUOHHBIH PI'3, Bce pazaensl 3auer, Borpockl 1-14
CnocoGHOCTB K |MaTemMaTHyeckne BU3YyaJIN3aTOP TTOBEPXHOCTHON

MOCTPOCHHUIO MoJIenu CTPYKTYPHI KHUIKOCTH,

MaTeMaTHYeCKHUX (YHKIMOHMPOBAHUS |pealM3yIOINi OMXpOMaTHIECKOe

Mojiesield  00BEKTOB |ONTHKO-3JIEKTPOHHBIX |Ipedpa3oBanne Dyko- ['mibbepra

HCCIIIOBaHUS U |IpuOOpOB HA OCHOBE |C KBa/IPAHTHBIM u

BBIOOPY YHCJIEHHOTO |(pU3NYECKUX JIBYXKaHaJIbHBIM

MeToza UX [TIPOLIECCOB U NPOCTPAaHCTBEHHBIMU  (HIBTPaMHU

MOZEIUPOBaHUS, SIBIICHUIN dyko- Tunpbepra.

pa3paboTke  HOBOTO JduddepenunpoBanue u

WIN BBIOOP TOTOBOTO HMHTErPUPOBAHNE ONITHYECKHUX

IrOpUTMa PEIICHHS
3a1a4n

curHanoB JluHeiHast onTuueckas
cuctema. VMIynIbCHBIA OTKIIUK
JIMHEHHONU ONTHYECKOH CHUCTEMBI.
VIMIyIbCHBIM ~ OTKIMK ~ TOHKOM
JUH3BL.  YcioBHue (HOPMHPOBAHUS
n3obpaxenus. [IpocrpaHcTBeHHAs
WHBapHUaHTHOCTH JIUHETHBIX
ontuueckux cucrtem. Iloctpoenue
MIPOCTPAHCTBEHHO-UHBAPUAHTHBIX
JMUHEHHBIX CcHUCTeM (Ha mpuMepe
TOHKOM JIUH3BI).
Dyphe-TOCKOCTH TOHKOW JTMH3HI.
MnynbcHBIM ~ OTKIMK  TOHKOU

2




JIMH3bI B CJIy4yadX: BXOJHasA H
BBIXOTHAS TUTOCKOCTH
TIPOU3BOJIEHBL; BEIXOIHAS - 3aTHSSA
(ypBe-IIIOCKOCTh,  BXOAHAS -
MPOM3BOJIbHAS IUIOCKOCTh Tepes
JMUH30H; BXONHAS W BBIXOAHAS
IDIOCKOCTH SIBIISTIOTCS,
COOTBETCTBEHHO, IIEpEeIHEHd U
3a7Hei Dypbe-MII0CKOCTAMH.
Tounoe Dypbe-npeobpazoBaHue.

JluneliHble  cucTeMbl M HX
CBOMCTBa OnTtuueckue
npeoOpa3oBaHus,

¢ypre-ipeobpa3oBaHuss W HX
CBOIICTBa. IIpeobpazoBanue
I'mipbepra B onTuke. Buusl

THIBOEPT-IPeOOpa3oBaHns IS
JIBYMEPHBIX OTITUYECKUX
CUTHAJIOB. IIpeobpazoBanus
I'mneGepra B KOOpPAMHATHOM U
YaCTOTHOM MPOCTPaHCTBAX.
I'mnebepT-GuabTpays B
qacToTHOU ob6nacTu. OmHOMEpPHOE
U JIByMEepHOE IpeoOpa3oBaHuE
I'mneGepra. N3oTpomnHoe
mpeodpa3oBaHue l'unrbepra
KOT€pEHTHOM ONTUYECKOH
CHUCTEMOM c TOYCHHBIM
HCTOYHUKOM CBeTa. Merton
(azoBoro KOHTpacTa.
IIpeobpa3oBanue I'uns6epra
ONITHYECKUX CUTHAJIOB B
KOODJMHATHOM M  YaCTOTHOM
MIPOCTPAHCTBAX. Peanuzanus
ONTHYECKUX IIPOIIECCOPOB,
BBINIOJHSAIOIINX HM30TPOITHOE U
OJTHOMEPHOE npeoOpa3oBaHus

Tl'mnebepra u dyxko-I'mnpbepra ¢
KPECTOBUAHBIMA  HCTOYHHKAMU
CBeTa. I[BeTHO¥ BU3yamu3aTtop
MoJIed ONTHUYECKON IJIOTHOCTH Ha
OCHOBE OMXpPOMATHIECKOTO
(hyHKIIMOHATTFHOTO
npeoOpa3oBaHus
Oyxko-I'mnsbepra.
[TonuxpomaTtuyeckast
BU3YyaJTU3aIH
HEOJHOPOAHOCTU
THIEOEPT-ONTHKU.

ONTHYECKOUN
MeTOJaMu

[TK-3/HA
Crioco6HOCTh K
BEIOODY
ONITUMAIIEHOTO
MeTOoJa U pa3paboTke
nporpamMmm
9KCIEPUMEHTAILHBIX
HCCJICTIOBAaHUM,
NPOBEICHUIO
OTNITHYECKHUX,
(doromeTpuyeckux Hu
AIEKTPHUECKUX
U3MEpPEHUNI c
BBEIOOpOM
TEXHUYIECKUX CPEIICTB
7 00paboTKOM

5. O0pabatbiBacT U
aHATM3UPYET
pe3yIbTaThI
HUCCIENOBaHUI

ABTOKOJJIMMAIIHOHHEIH
BU3YaIIN3aTOP TTOBEPXHOCTHOM
CTPYKTYPHI KHUIKOCTH,
peanm3yomuid  OMXpoMaTHIECKOe
npedpaszoBanue dyko- 'mipbdepra
c KBaJIpaHTHBIM "
JIByXKaHAJIbHBIM
MPOCTPAHCTBECHHBIME  (DHUIIBTPAMU
Dyxko- l'unsGepra.
ABTOKOJJIMMAIIHOHHEIH
BU3YaJIU3aTOP MMOBEPXHOCTHOM
CTPYKTYPHI KHUIKOCTH,
peamu3yonmi  ONXpOMaTHIECKOe
npedpaszoBanue dyko- 'mipbdepra
c MIPOCTPaHCTBEHHBIMHU
¢unptpamn  Dyko- Tmmsbepra.

PI'3, Bce pa3aensl

3auert, Bonpocs! 1-14

3




Huddepenunponanue u

WHTETPUPOBaHUC ONTHYECKUX
curHajoB IloHsTHe O cHrHane.
CurHasl B ONTHYECKUX
CHCTEMaX. Jluneiinoe

MIPOCTPAHCTBO M €ro CTPYKTYpa.
OpToroHajbHBIE  CHTHAIBI |
o0oOmenHsle  pagsl  Dypee.
OnTtuManbHOE  pa3jioXkeHHe 110

OpPTOTOHAILHOMY Gasucy.
KommekcHast dbopma psna
Dypse. Junamuueckoe

NpEeJCTaBICHUE CHUTHAJIOB depe3
¢yHKIHAI0 BKITIOUEHUS. DYyHKIUA
Xesucaiina. [lenpra-QyHKINSA U €€
CBOWCTBA. IIpeobpa3oBanme
I'mipbepra B onTuke. Bwuusl
TWIBOEPT-IPeOOpa3oBaHns IS
JIBYMEPHBIX OTITHYECKUX
CHTHAJIOB. [Tpeobpa3zoBanus
I'mneGepra B KOOpPAMHATHOM U
JaCTOTHOM MIPOCTPAHCTBAX.
I'mnpbepT-huabTparys B
gacToTHOU ob6nacTu. OHOMEpHOE
U JIByMEepHOE IpeoOpa3oBaHue

Tl'unsbepra. M3otponHoe
mpeodpa3oBaHue l'unsbepra
KOT€pEHTHOM ONTUYECKOH
CHCTEMOH c TOYCYHBIM
HCTOYHHKOM CBeTa. Merton
(ha3oBoro KoHTpacTa. Peanmsanns
ONTUYECKUX IIPOIIECCOPOB,
BBIMOJIHAIOIIMX H30TPONIHOE U
OJTHOMEpHOE peoOpa3oBaHusL

I'mneGepra u Pyko-I'masbepra ¢
erCTOBI/I,Z[HI)IMI/I NCTOYHHKAMHU
ceera. CurHanm u ero CBOICTBa.
JuHamMuvecKkue — MpeACTaBICHUS
CHUTHAJIOB BO BpEMEHHU U

TPOCTPAHCTRE. [{BeTHOI
BH3yaJIM3aTOP TOJEH ONTHYECKOU
IDIOTHOCTH Ha OCHOBE
OMXpPOMATHIECKOTO
(YHKIIMOHATIBHOTO
npeoOpa3oBaHus
Oyxo-I'mnsbepra.
[TonnxpomaTtuyeckas
BU3yaJIU3alHs OITUYECKOMI
HEOJHOPOAHOCTHU MeTOJaMHU

FI/IHL6epT-0HTI/IKI/I.

2. MeTtoauka oneHKH 3TanoB popMupoBaHusi KOMIETEHIIUI MO0 TMCHUTLIHHE

PesynbraTel 00ydeHMs IO IUCHMILJIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMM B IIporpamMme
WHJUKATOPaMU JOCTH)KCHHUS KOMIIETCHUMN IPOBEPSIOTCSA IPU IIPOBEACHUM MEPOINPUATHM TEKyIIeH
aTTecTalMy (KOHTPOJIS) B IPOLIECCE M3YUEHUs TUCIMITIIMHDI, yKa3aHHbIX B TaOnuue paszaena 1.

B 3 cemectpe 00si3aTenbHBIM 3TAallOM TEKYIICH AaTTECTAIlMH SIBJSICTCS PacYeTHO-TpaduvecKoe
3amanue (padora) (PI'3(P)). TpebGoBanuss k BbemonHenutro PI'3(P),

chopmynupoanbl B naciopte PI'3(P).
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[IpomexxyTouHasi arTecTanusi 10 JUCHUILIMHE MPOBOAMUTCS B 3 cemecTpe - B (hopMme 3aueTta,
KOTOPBII HampaBieH Ha OLEHKY C(OPMHPOBAHHOCTH pE3yJIbTaTOB OOyYeHUS  T0 UCIHILUINHE,
COOTHECEHHBIX C YCTaHOBIICHHBIMH B IIPOTPaMMe MHIUKATOpaMu aoctmwxeHus komrereHnuid [1K-1/HA,
[TK-2/HA, TIK-3/HA u COOTHECEHHBIX ¢ HUMU HHIUKATOPOB. (M. Tabmuity pasnena 1).

3ayeT MpoBOAUTCS B YCTHOU (popme, 1o OuiieTam.

OO0ue npaBuia BbICTABICHUS OLIEHOK TEKYLIEH U MPOMEKYTOUHOW aTTeCTallMy MO JAUCLUILIMHE
OTIpEeNIeNAIOTCS OATUTBHO-PEUTHHTOBON CHCTEMOH, PUBEIEHHON B paboyeil mporpaMMe IUCIUTLTHHBI.

Ha ocHOBaHuuM KpuTepueB, MPUBEACHHBIX B II. 3, OCYIIECTBIIICTCS OIEHKA YPOBHEH JOCTUTHYTHIX
pe3yNIbTaTOB  OOYYCHUS M0 JUCUUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B IIPOrpamMme
uHaukatopamu  poctwkeHuss komnereHiui [IK-1/HA, TIK-2/HA, IIK-3/HA, 3akperuieHHBIX 3a
NVCHUIIIIMHOH.

3. OO0mas xapakTepucTHKAa YPOBHell pe3yJIbTATOB 00y4eHHs, COOTHECEHHbIX ¢ HHAUKATOPAMH
JOCTHKEHUSI KOMIIEeTeH M

IpoaBuuyrhlil. TeopeTnueckoe COAEpKaHUE Kypca OCBOCHO  MOJHOCTbO.  CTyaeHT
JIEMOHCTPUPYET CHCTEMaTHYECKOe W TIIyOOKOe IMOHMMaHHE y4eOHOTO MaTepualia M CIIOCOOHOCTH K
CaMOCTOSITETLHOMY TMOMOJHEHUI0 W OOHOBJICHHIO 3HaHWM B XOJe NanbHeimedl ydeOHoil paboThl U
npodeccnoHanbHoOi nesTensHocTH. CHOopMUPOBAaHBI HEOOXOIMMBIE HABBIKM MPAKTHUECKOW paboThl. Bee
yueOHbIe 3a/laHusl, PEIYCMOTPEHHBIE IPOTrPaMMOi 00yUYEHHSI, BHIMIOJIHEHBI Ka4eCTBEHHO, 0€3 3aMedaHu.
PesynbTarsl 00yueHHs IO AUCLUILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IIPOrpaMMe MHIUKATOpaMuU
JOCTHKEHUS] KOMIIETEHLIUH, OLEHEHBI YHCIIOM OaJlJIOB, BXOASIIMM B IMANa30H IPOABUHYTOTO YPOBHSIL.

ba3oBplil. Teoperuueckoe cojepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM ISt
nanpHelmeidl yueObl u  mpodeccHuoHaNbHON neATenbHOCTH. HaBblku mpakTudeckoi  paboThl
chopmupoBanbl Ha 06a30BOM ypoBHE. Bce mpeaycMoTpeHHbIe TporpaMMoi oOydeHus yueOHbIE 3a/IaHUs
BBITIOJTHEHBI ¢ HEOONIBIIMMU MOTPEIIHOCTAMU. Pe3ynbraTtel 00yueHus Mo AUCHUIUIMHE, COOTHECEHHBIE C
YCTAHOBJICHHBIMHA B IIPOrpaMMe MHAUKATOPaAMU JOCTUKCHHA KOMHGTGHIII/If/'I, OLICHCHBI YU CJIOM 0aJJIOB B
npeenax 6a30BOro ypoBHs.

IToporoBeiii. Teoperuueckoe colepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOAMMOM JUIs
nanpHeimei yuedbl u npodecCHoHaBHON AeATeIbHOCTH. HeKoTophle MpakTHUECKHE HaBBIKH pPabOTHI C
chopMupoBaHbl ¢ TMpobOernaMu. YdueOHble 3aJaHMsl, HPEAYCMOTPEHHBIE NpPOrpaMMoi oO0ydeHus,
BBIMOJIHSUTMCh € OHMIMOKaMH, HCIPABICHHBIMH 110/ PYKOBOJCTBOM THpernojaBarens. Pe3ymbraTs
o0y4eHMs] 1O JUCLMIUIMHE, COOTHECEHHbIE€ C YCTAaHOBJICHHBIMH B MporpaMMe HHJIUKATOpaMu
JOCTHUKEHUS] KOMIIETEHLIUH, OLIEHEHBI YUCIOM OalyIoB B IPE/Iesiax IOPOroBOr0 YPOBHSI.

Hu:xe moporosoro. Teopetuueckoe cojepaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumebie
HaBBIKM MPAKTHYECKOH pabOThl C(HOPMHUPOBAHBI MHHHMAIBHO. BONBIIMHCTBO YUYeOHBIX 3aJaHMI,
MPElyCMOTPEHHBIX MPOTrpaMMO OOy4YeHHsI, HE BBIMOJIHEHBI. Pe3ynbTaTel OOy4eHHs] MO JUCIHILIMHE,
COOTHECEHHbIE C YCTAHOBJIEHHBIMHU B MPOTrpaMM€ MHAMKATOPaMH JOCTHUKEHHUS] KOMIIETEHIUH, OLICHEHbI
YHUCIIOM 0aiioB, BXOASIIMUX B IMANa30H HIKE TOPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IMacnopr 3a4era

no qucruruinae «[ wibdepT-onTukay, 3 cemecTp

1. Meroanka oueHKH

3auer mpoBoaMTCS B YCTHOW (opme, mo Owieram. bumer cocrout w3 14 BOIpPOCOB H
dbopmupyeTcs 1o cieayoneMy IpaBuy:
— TIepBBIN BOMPOC BEIOMPAETCs U3 TUara3oHa BOMpocoB 1-7;
—  BTOpOI BOMPOC U3 AWara3oHa BOIpocoB 7-14;
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTAThl O0YUEHUS 110 JUCIUTUIHHE, COOTHECCHHBIC C
YCTaHOBJICHHBIMU B IIPOrpaMMe MHAUKATOPAMH JOCTUKEHHS KOMITIETEHIIUH.
Ha 3adere mpenonaBarenb BlpaBe 3a/aBaTh CTYACHTY YTOUHSIONIME U JONOJIHUTEIbHbIE
BONPOCHI U3 00111eT0 niepeyHs (1. 4).

dopma Guera st 3aueta

HOBOCUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
®akynprer OTO

Buier Ne
K 3a4eTy 1o guciuminbe « mipbepT-onTukay

1. Bonpoc 1
2. Bompoc 2.

YTBepxnato: 3aB. Kapeapon nomwkHocTh, DO
(o aTHCH)

(mara)

2. Kputepuu oneHkHu pe3ybTAaTOB 00y4eHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHMSI
HHIUKATOPOB IOCTUKEHHUSI KOMIIeTeH U

OtBer Ha OuWier Ui 3aYeTa 3aCYUTHIBACTCS Ha NMPOABUHYTOM YPOBHE, €CIIU CTYACHT
MIPOBOJIUT CPABHUTEIIBHBIN KOMIUICKCHBIH aHAIN3 MaTepUalia, BISBIISICT MPOOJIEMBI, Mpeiaraet
MEXaHU3Mbl MX PELICHHUs, IPEICTABIISIET KOJIMYECTBEHHBIE XaPAKTEPUCTUKHU OIPEIEICHHBIX
MPOIECCOB, MPHUBOJUT KOHKPETHBIC TIPUMEpPHI, HE JomyckaeT ommboK. COBOKYITHOCTh
pe3ynbTaTOB OOYYEHUS! MO JUCIUILUIMHE U COOTHECEHHBIX C HUMHU WHIAMKATOPOB JIOCTHIKEHUS
KOMIICTCHIIMA HE COJCPKUT TMPOOeNoB. YCTAaHOBIEHHBIE B TIporpaMMe KOMIICTCHIIUU

1



chopMupoBaHbI B MOJHOM 00beMe. OlieHka coctaBisieT om 15 0o 20 bannos.

OTBet Ha OuJieT AJ1s 3a4eTa 3aCUUTHIBACTCA HAa 0230BOM YPOBHE, €CJIM CTYAEHT IIPH OTBETE
Ha BOIPOCHI (hOPMYyJTUPYET OCHOBHBIC IMOHSATHS, JACT XapaKTEPHCTUKY IPOIECCOB, SBICHHIA,
IPOBOJUT aHAJN3 NMPUYWH, YCIOBUH, CIOCOOEH MPEICTaBUTh KOJMYECTBCHHBIC U KAYeCTBEHHBIC
XapaKTepUCTHKHU MpolieccoB. COBOKYIMHOCTh PE3yJIbTaTOB O0YUYEHUS MO AUCHUILIUHE (MOIYIIIO)
¥ COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTH)KEHUSI KOMIETECHIIUI COJAEPKUT HECYIIECTBEHHBIC
npoOesbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIIMUA C(HOPMHPOBAHBI Ha 0a30BOM ypOBHE.
Ouenka cocraiusier om 12 0o 15 6annos.

OtBer Ha Owyer AJs 3a4yeTa 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYACHT MpPU
OTBETC Ha BOMPOCHl JA€T OIpPEICIICHHE OCHOBHBIX TIOHSITHH, MOXXET IOKa3aTh MPUYHHHO-
CIIEICTBEHHBIC CBSI3M SBIICHUH, HANpuUMeEp, BbUUCIUTENbHBbIE. COBOKYIMHOCTH PE3yJbTaTOB
Oo0y4eHHs 1O AMCUUIUIMHE (MOMYJI0) W COOTHECEHHBIX C HHMH HHAWKATOPOB JTOCTHIKCHUS
KOMIICTCHIIMI  COACPKUT  MpoOeNbl.  YCTaHOBIEHHBIE B  MpOrpaMMe  KOMIICTEHIIMU
chopMupoBaHbl HAa TOPOTOBOM ypoBHE. OlieHka coctaBisieT om 10 0o 12 6annos.

OtBer Ha OwWier IS 3aueTa CUUTACTCS HEYAOBJIETBOPUTEILHBIM (HUXKE IOPOTOBOTO
YPOBHSI), €CIIM CTYACHT IPU OTBETE HA BONPOCHI HE JAET ONpPEJENICHUH OCHOBHBIX MOHSTHIA, HE
croco0eH ToKa3aTh MPUYMHHO-CIEICTBEHHbIE CBSI3U sBIeHUH. COBOKYIMHOCTb pE3yJIbTaTOB
o0y4eHHs 1O AMCUUIUIMHE (MOMYJO) W COOTHECEHHBIX C HHMH HWHAWKATOPOB JTOCTHIKCHUS
KOMIIETEHIIMI COAEPIKUT CYIIECTBEHHBIE TPOOEIbl. Y CTAHOBIIEHHBIE B POrpaMMe KOMIETEHIIUN
He copmupoBaHbl. OLeHKa cocTaBisieT meree 10 b6annos.

3. Ikanaa ouneHku

3a4eT CUMTAeTCs CAAHHBIM, €CIIM CyMMa 0ajUIoB IO BCEM 33/1aHMsAM OMJIeTa COCTaBIISET OT
10 o 20 6amtoB BriounTenbHO. CymMmma mMeHee 10 GaisioB mpu3HAETCS HEYIOBIETBOPUTEIEHBIM
pE3yJIbTaTOM ITPOMEKYTOUHOM aTTeCTAlUy 110 AUCLUILINHE.

B oOmieii omeHke Mo JUCHMIUIMHE Oaibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUjIaMu OAJTILHO-PEUTHHIOBOM CUCTEMBI, ycTaHOBICHHbIMH B HI'TY.

4. Bompocsl K 3aueTy no AucuunanHe «I uiroepT-onTuka»

1. JIuneliHOE MPOCTPAHCTBO CUTHAJIOB U €r0 CBOICTBA;

2. CnekTpainbHas INIOTHOCTh CUTHANA, IPsIMOE U 00paTHoe rpeodpazoBanne Oypre U X
CBOMCTBA;

3. luHaMu4eCcKOe MPeICTaBICHUE CUTHAJIOB;

4. MeTo/1bl KOPPESALMOHHOTO aHAJIN3a CUTHAJIOB;

5. OcHOBHBIE XapaKTEPUCTUKH JTUHEHHBIX CUCTEM, OMUCHIBAIOIINX MpeoOpa3oBaHUE
CUTHAJIOB B KOOPJIMHATHOM U YaCTOTHOM IIPOCTPAHCTBAX;

6. CBoiicTBa IPOCTPAHCTBA KaK JIMHEHHON ONTUYECKON CUCTEMBI;

7. OcHOBHBIE METOIbI (Dyphe—ONTHKH;

8. 'ayccoBbI My4KH U UX MpeoOpa3zoBaHUE TUHEHHBIMU ONITUYECKUMU CUCTEMaMU;

9. CBolicTBa CUTHAJIOB C OTPAaHUUYEHHBIM CIIEKTPOM;

10. Paznoxenue curaanosn 1o 6a3ucy KorenbHukoBa;

11. TIpeobpazoBanue ['mnpdepra 1 0 METOBI THITHLOSPT—ONTHKHY;

12. TIpeoOpa3oBaHue NIUIUHAPUIECKH CUMMETPUYHBIX CUTHAJIOB TMHEHHBIMU ONITUYECKUMU
CUCTEMaMHU;

13. AKycTOONTHYECKUE METOBI TPEOOPA30BaHNUs CUTHAJIOB;

14. Metoibl onTudeckoi (GuiIbTpaLuy.



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
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IHacnopr
pacyeTHO-rpadpuIecKoro 3aganus (padoTbl)

IO AUCLHUIITIMHE ((FI/IJ'IB6epT—OHTI/IKa», 3 CEMCCTP

1. MeToauKa OlleHKH

Bremonnenue pacdetHo-rpadudeckoro 3amanus (padotsl) (manee - PI'3(P)) smmsiercs
dopmoit Tekylield arrectauMy (KOHTpOJIA) O AMCHUUIUIMHE, MPEIyCMOTPEHHOH YyueOHBIM
IJTAHOM.

Hens PI'3(P): cTyaeHTHl MOJKHBI OCBOMTb M HAYUYMThCS IMPOrPAaMMHOHN pealu3aluu
IPUHLIUIIOB, METOZOB U AJITOPUTMOB PELIEHHS] OCHOBHBIX M BCIIOMOTaTENIbHBIX 3a/lad B paMKax
TEOPHH PEeoOpPa30BaHUsl CUTHAJIOB B ONTUYECKUX CHUCTEMaX.

Oo6s3arenpabM 3nemenToM PI'3(P) sBisitoTcst pemieHue 3ajad, pacdeThl ONTHUYECKHX
IPOLIECCOPOB, BBIMOJIHAIOLIMX OJHOMEpHOE NpeodpasoBanne dypbe ¢ MOMOLIbIO ONTHYECKON
CUCTEMBI C WIEJIEBBIM IPOCTPAHCTBEHHO HEKOTEPEHTHBIM HCTOYHHMKOM MOHOXPOMATHUYECKUM
CBeTa.

Howmep 3amanust cooTBeTcTBYET mocieaneit nudpe (mudpam) B HOMEpe 3a4€THON KHIDKKA
(cTynmeHveckoro oumnera).

PI'3(P) BeInonHsAeTCS MHAMBUAYAIIBHO.

KonnyecTtBo 3ajmaHuii  JoCTaTodyHo Juisl oOecHeueHHs, Kaxaoro oOydarouierocs
WHIUBUyalIbHBIM 3a1anuem PI'3(P).

3amena 3aaanus PI'3(P) ocymiecTBiisieTcst O COINIACOBAHUIO C MPENoJaBaTeieM U3 yucia
pEe3epBHBIX (HE 3aHATHIX) 3a/IaHUM.

Ilepen BbIMONHEHUEM 3aJaHUsl CTYACHT JO/DKEH O3HAKOMUTBCS C METOAMYECKOU
JIUTEPATypPOl.

[IpenoaBaTens OCYIIECTBISIET PYKOBOJACTBO IO BBIOJHEHHUIO 33JaHUS, OKa3bIBAeT
KOHCYJIbTAlIMOHHYIO MIOMOILb U IpuHUMaeT otyet 1o PI'3(P).

ITo pesynbratam BbinonaHeHus PI3(P) BeimonmHseTcss oT4yer, KOTOPBI COCTOMT U3
CJICAYIOUINX YacTeH:

1. TutynbHBIHM TUCT (CM. HIXKE).

2. Teopernueckass 4acThb, MpEJCTaBIsAIONIas cOOOM YETKMH M pa3BEpHYTHI OTBET Ha
BOIIPOC, BKJIIOYAOIIMNA aHamu3 oOOBeKTa M aHaiu3 o00bekTa, 00OCHOBaHUE
JMAarHOCTUUYECKUX IPU3HAKOB M ammapaTHble cpeactBa. Ilo mepe HeoOxoaumocTu
TEKCTOBBIM MaTepHra MOXKET JIONOJHATHCS rpapuKaMu, pUCYHKaMH U TaOJIULIaMHU.
IIpakTHyeckas 4acTs.

BriBoabI.

5. CouCcOK HUCHOJb30BAHHOW JIMTEPATyphl, HHTEPHET-UCTOYHUKOB W IPOTrPAMMHBIX
CPEICTB.

Tpebosanus k oghopmaeruio:

W

O6beMm PI'3(3) no 10 cTpanun mammuonucHoro tekcra popmara A4. pudt Times New
Roman, 12. ®opmyner HaOuparorcs B penakrtope Math Type. Pasmemenue ckaHupoBaHHBIX
dopmyn He pomyckaercs. Hymepanust cTpaHuIl CKBO3HAs, B HM)KHEH 4acTH JIUCTA MO LEHTPY
apabckumu  1mudpamu. Pabora  ngomkHa  OBITh  OTpPEJAKTHPOBAaHA, HE  COAEPIKATh
opdorpaduyeckux, CHHTAKCHYECKUX U CTUJIEBBIX OLIMOOK.



OTtder B yCTaHOBJICHHBIE CPOKH claeTcs Ha kadenpy s npoBepku. [IpemomaBarens
OILICHUBAET KAa4eCTBO PAa0OTHI, OTMEYAET MOJOXKHUTEIbHBIE CTOPOHBI M HENOCTATKU paboOTHl U
ompezenseT, N0MycKaeTcs Ju oHa K 3ammre. [Ilpu HeoOxoauMocTH mpenojaBaTeslb BO3BpaIlaeT
PI'3(P) crynenty st nopaOOTKM M yCTaHaBJIMBAE€T CPOKU IMOBTOPHOTO MPEAOCTaBICHMS AJIs
npoBepKu. J1o 3amuThl pabOThI CTYJIEHTOM JIOJDKHBI OBITH CAETaHbl HEOOXOANMbIE UCIPABIICHUS
Y JIOTIOJTHEHUS 110 BCEM 3aMEUYaHUsAM IIPErnoaaBaTelts.

[Ipu nonoxutensHoM pe3yibTare oueHuBanuss PI'3(P) cTyameHTt e€ pacnedartsiBaer,
nepegaeT Ha Kadenpy U 3aluIlaeT 10 CECCUM B Ha3HAYEHHOE IIpenoaBaTesieM BpeMsl.

3amurta PI'3(P) cocrout B WHIAMBUAYyalbHOM YCTHOM COOECEIOBAaHMM CTYyJEHTa C
npenojasaresieM. B mponecce 3aliuThl BBIABIAETCS YPOBEHb 3HAHWM CTYJEHTA, CTEIIEHb €ro
CaMOCTOSITENILHOCTH TpPH  BBHIMOJAHEHUH paboTel. [lo pesynapTaTam 3amuThl  CTYACHTY
BBICTABJIIETCS. OLIEHKA B COOTBETCTBUU C KPUTEPUSMH, NPHUBEAECHHBIMM B 1. 2 HACTOSILIETO
[Tacmopra.

2. Kpurepum oueHkH pe3yJibTATOB O0Y4Ye€HHUsl, COOTHECEHHBIX ¢ YPOBHSIMH OCBOEHMUS
HHAUKATOPOB JIOCTUKEHHUSI KOMIIeTeH U

OOuye mpaBuiia BBICTABJICHHS OLCHOK TEKYLIEH aTTecTalu ONpeAesstoTcs: OalibHO-
PEUTHHIOBOM CHCTEMOM, yCTAaHOBIICHHON JIOKanbHbIM akToM HI'TVY.

PI'3(P) cumTaercs BBINOJIHEHHONH Ha NMPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIUMBIE
pacueThl IPOU3BEIEHBI CaMOCTOSTENbHO W 0e3 omubok; Bce pazaenst PI'3(P) BeimomHeHBI
NPaBWIBHO U B MOJIHOM 0oOBeme; paboTa oopmieHa B COOTBETCTBHH C TPEOOBaHHUAMU; CIaHA
MpernojaBaTeNio B yKa3aHHbIE CPOKM M HE BO3Bpallanach Uisi JTOpaOOTKH; NaHbI MOJIHBIE U
pa3BepHyThle BBHIBOABI M PEKOMEHJAIMW; Ha 3allUTe CTYACHTOM JaHbl YBEPEHHBIC W
apryMeHTUpOBaHHbIE OTBEThl. COBOKYMHOCTh 3allJIaHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH WHIWKATOPOB JTOCTH)KEHHUS KOMIIETCHIIMH HE COIEPKUT MPOoOesioB. 3aKpeIICHHBIE 32
PI'3(P) xomnerenumu copMupoBaHbl Ha IPOABUHYTOM ypoBHE. OreHka cocTtaBiser om 15 0o
20 6annos.

PI'3(P) cuntaercs BbIMOIHEHHON HA §a30BOM YPOBHE, €CJIM BCE HEOOXOAUMBIE PACUeThI
MIPOU3BEICHBI CAMOCTOSTEIBLHO U 0€3 CYIIECTBEHHBIX OMMO0K; Bce pasneinsl PI'3(P) BemomHeHBI
MPaBUIIbHO, HO €CTh 3aMEYaHUs K MOJTHOTE MpelocTaBieHus: nHpopmanuu; padota ohopmieHa B
COOTBETCTBUHM C TPEeOOBAaHUSMH; CIaHA IPENOAaBaTENI0 B yKa3aHHBIE CPOKH M OJHOKPATHO
BO3Bpalllajach CTYACHTY Ui HE3HAYUTENIbHON M0paOOTKH; B 3aKJIFOUEHUHU JaHbl BBIBOIBI U
PEKOMEHAANNH; Ha 3alUTe CTYACHTOM JOIYIIECHbl HEIPUHIUITHATbHBIE OITHOKHA. COBOKYITHOCTD
3aIJIaHUPOBAHHBIX PE3yNbTaTOB M COOTHECEHHBIX C HHUMH HMHJIUKATOPOB JIOCTHKEHUS
KOMIIETCHIIMN COACPKUT HECylleCTBeHHBIE Mpobenbl. 3akperuieHHbie 3a PI'3(P) xomnerenuun
chopMupoBanbl Ha 6a30BoM ypoBHe. O1ieHka coctasisieT om 10 do 15 6annos.

PI'3(P) cuuTaercst BBIIOJIHEHHON Ha IMOPOroOBOM YpOBHE, €CIM BCE HEOOXOAMMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSITENIFHO, HO C OIIMOKAaMHU, 4YacTb U3 KOTOPBIX HOCHUT
NPUHIUIHAIBHBIA XapaKTep; €CTh 3aMeUaHusl K MOJHOTE MPEeA0CTaBIeHU HHpopMalym; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH; CHAaHA MPENOAABATENI0, HO HEOJHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPAOOTKH; B 3aKIIOYCHHUH JJaHBI KpaTKHUe BBIBOIKI; 3amuTa PI'3(P)
BBI3BIBACT y CTYJEHTa cepbe3HbIe 3aTpyAHeHUs. COBOKYIMHOCTH 3aINIAHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECEHHBIX C HUMH WHIWKATOPOB JOCTIDKEHHS KOMIETEHIUI COJEPKUT CYIIECTBEHHBIC
npobenbl. 3akperviennbie 3a PI'3(P) kommnereHnuu chopMuUpoBaHbI Ha MOPOTOBOM YpPOBHE.
Ouenka cocraiusier om 10 0o 12 6annos.

PI'3(P) cuutaercsi He BBINOJHEHHOW (HIKE IOPOTOBOIO YPOBHS), €CIH PACUETHI
NPOM3BEACHBl C CEPhE3HBIMH OIIMOKAMH, €CTh 3aMEYaHHs K IIOJHOTE IPEIOCTABICHUS
unpopmanuun u odopmienuto; PI'3(P) Obuia cnana mnpenomaBarento, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPabOTKHU, UTO HE MPUBEIO K yiIydmieHuto ee kadecta; PI'3(P) He
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJETEILCTBYET O HEYAOBIECTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX



CTYJACHTOM pe3yibTaToB. COBOKYIHOCTh 3aIUIAHWPOBAHHBIX PE3yJbTATOB M COOTHECEHHBIX C
HUMHN I/IH[[I/IKaTOpOB JTOCTHUIXCHUA KOMHCTCHHI/If/'I COZ[ep)KI/IT MHO>KCCTBCHHBIC CYHIGCTBGHHBIC
npobenbl. 3akperuiennbie 3a PI'3(P) xomnerennmu He chopmupoBaHbl. OIeHKAa COCTaBIISIET
Menee 10 6asios.

3. IIkaja oueHku

B oOmeli onenke mo nucumrmuinae Oamwibl 3a PI'3(P) yuumThIBaroTCS B COOTBETCTBHH C
npaBWiIaMyd  OaNIbHO-PEUTHHTOBOM  CHCTEMBI, TIPUBEACHHBIMH B pabodeld mporpamme
JUCLUIUINHBIL.

PI'3(P) kxak ¢opma Tekymel arrectaluu (KOHTPOJS) IO JUCHUUIUIMHE CUYUTAaeTcs
YCIIELIHO BBIIOJIHEHHOM, €CIM CyMMa MOTyYEHHBIX OalIoB IO BCEM €ro 3a/laHusIM COCTaBIISET OT
10 1o 20 6amIoB BKIIIOYHATEIBHO.

4. IlpumepHslii nepeyens tem PI'3(P)

1. Onucanue u pacuyer ONTHUYECKUX MPOLIECCOPOB, BHIMOIHSIIOLUINX OJHOMEPHOE IIPe0Opa3oBaHue
@ypbe C MOMOIIBIO ONTHYECKOHW CHUCTEMBl C IIEJIEBBIM MPOCTPAHCTBEHHO HEKOI€pPEHTHBIM
HMCTOYHHKOM MOHOXPOMATUYECKHM CBETA.

2. Pacyer onTHYECKHUX CHUCTEM COTJIACOBAHHOMN (UIBTPAIIUU C IIepeMeHHBbIM MaciiTadbom Dypbe—
npeoOpazoBaHus JJis 3aJaHHBIX CUTHAJIOB.



