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2

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

36

Jlekymu, yac.

16

MpakTnyeckune 3aHATAA, Yac.

16

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

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
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3aBeaytoLumii Kadeapoii:
Nabycos B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

MpogheccroHanbHble
KOMMETEHLMM

MK-1/HA CnocobHOCTb K aHanm3y COCTOSIHWNS Hay4YHO-TEXHWUYECKOI NPo6bnemsl,
TEXHWUYECKOT0 3aJaHNs 1 MOCTAHOBKE LIe/IN U 3a1a4 NMPOEKTUPOBaHWS OMTUYECKUX U
OMTWKO-3/1EKTPOHHBIX NPUBOPOB, CUCTEM M KOMIJ/IEKCOB Ha OCHOBE MoA60pa 1 N3y4YeHns
NNTEpaTypHbIX 1 NaTEHTHbIX MCTOYHWKOB

MK-1/HA. 2 MpoBoAMT NOMCK 1 aHanIn3 Hay4YHO-TEXHWYECKOI MH(opMaLmK,
0TEYECTBEHHOIO 1 3apyBEXHOT0 OMbITa MO pa3paboTke ONTUYECKUX U
OMTWKO-3N1EKTPOHHBIX NPUOGOPOB 1 KOMMIEKCOB

MpogheccroHanbHble
KOMMETEHLMM

MK-2/HA CnocobHOCTb K MOCTPOEHUIO MaTeMaTUUeCKUX Mo/eneil 06beKTOB
uccnefoBaHUsA 1 BbIGOPY YMCIEHHOTO METOAa UX MOZLENMPOBaHUS, pa3paboTKe HOBOIO /K
BbIGOP FOTOBOIO aNropuTMa peLLIEHUs 3a4a4u

MK-2/HA. 4 NMpoBoAMT KOMMbIOTEPHOE MOAENNPOBaHNE PYHKLMOHNPOBAHNS
OMTWKO-3MEKTPOHHBIX NPUMBOPOB Ha OCHOBE (IM3MYECKMX MPOLIECCOB 1 SBMEHWI

MpodheccroHanbHbIe
KOMMETEHL UM

MK-3/HA Cnoco6bHoCTb K BbI6GOpY ONTUMaIbHOr0 MeToAa ¥ paspaboTke Nporpamm
3KCNePUMEHTa/IbHbIX UCCNef0BaHMWiA, MPOBEEHNIO ONTUYECKUX, (HOTOMETPUYECKUX U
3NEKTPUYECKMX U3MEPEHUI C BLIGOPOM TEXHUYECKMX CPeACTB 1 06paboTKoi

MK-3/HA. 5 O6pabatbiBaeT 1 aHaNM3MPYeT pesynbTaTbl UCCNEA0BaHNI

2. TpeboBaHunsa HI'TY K nnaHMpyemMbIM pe3ysibTaTam 00y4YeHUs, COOTHECEHHbIM C

NHAMKaTopPaMu AOCTUXKEHNSA KOMMETEHLMIA
Tabnuua 2.1

NHAMKATOPbI AOCTUXEHUSI KOMMNETEHLMIA

®opMbl OpraHuzaLmm

PesynbTartbl 06y4eHUs 3aHATUN

IIK-1/HA. 2 IIpoBOAUT NOMCK M AHAJIM3 HAYYHO-TeXHUYeCKOH HHpopManuu,
0Te4eCTBEHHOT0 H 3aPy0esKHOro ONbITA MO Pa3padoTKe ONTHYECKUX H
ONITHKO-3JIEKTPOHHBIX HPHOOPOB U KOMILIEKCOB

YMeTb aHaIM3MPOBaTb MaTepuasibl IEKLWIA 1 HayYHO-TEXHUYECKYIO MTepaTypy (Ha |Jlekuum; MpakTuyeckme 3aHsTUsS;
PYCCKOM 1 aHI/IMIACKOM S13bIKax) MO KNACcCU(UKALIMM ONTUYECKUX CUCTEM, CamocTosiTenbHas pa6oTa

NpuHUMNam 1x paboTbl, NpoLeccaM 1 ABAEHMSAM, MPOTEKAOLLMM B UX CXEMaAX

IIK-2/HA. 4 IIpoBoauT KOMIbIOTEPHOE MOJEJUPOBAHNE (PYHKIMOHHDP OBAHMS
ONTHKO-3JIeKTPOHHBIX IPHGOPOB HA OCHOBE PH3MIECKHX MPOLECCOB H

AIBJICHIA

YMETb NPOBOANTL KOMMbIOTEPHOE MOZENMPOBaHME (DU3NYECKUX MPOLIECCOB U Jekuuu; MpaKTUYECKMe 3aHATUS;
SBNEHMWIA B ONTUKO-3/IEKTPOHHBIX CUCTEMAX CamocTosTe/ibHaa paboTa
IIK-3/HA. S O6pabéaTbiBaeT H aHAJIH3HPYeET Pe3yJabTAThl HCCJIeJOBAHUMH

MMETb OMbIT COCTaB/IEHNA HAYyYHO-TEXHNYECUX OTHETOB W NpeacTaBNeHUsA npaKTVILIECKVIe 3aHATUA;
pesy/bTaToB MUCCEeA0BaHNN Ha KOHePeHLMSAX CamocTosTeNbHas paboTa

3. CogepkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopsl
TeMbl nekymnn Hace! |dopme mpar. | o e, | AccTwxenna | YyeGHas ieATeNIbHOCTb
NOAr., vac. ' " | xomneTeHuuiA

CemecTp: 2

AvpakTrnyeckas eauHmua: MIHhopmaumoHHble HabntogaTelbHble ONTUYECKME U
ONTUKO-31EKTPOHHbIE NPUGOPbI




1. Mukpockonbl. HasHaueHue
¥ 3a8a4n. MeToAbl U CXeMbI
nccneaoBaHuii B
MUKpocKonuu. OCHOBHbIE
(hyHKUMOHaNbHbIe YyCTPOMCTBa.
KOHCTpYKLVMS MUKpOCKONa.
OCHOBHbIe TUNbI
MWKPOCKONMOB:
OUONOrNYECKUiA,
MeTannorpapuyeckuii,
CTEPEOCKONUYECKNIA,
MOMUHECLLEHTHbIA. BUHOKN 1
3puUTenbHble TPYObl. OObEKTHI
¥ 3afja4n HabnofeHus.
Oc06eHHOCTY ONTUYECKNX
CXEM U KOHCTPYKLUW.
CoBpeMeHHble Npubopsbl.
ACTPOHOMUYECKME 1
a3POKOCMUYECKIME MPUBOPBI.
O6beKTbI 1 METOLbI UX
nccnefosaHuna. OnTuka un
KOHCTPYKLMK
aCTPOHOMUYECKMX U
KOCMMWYECKIMX Npubopos.
KayecTBO 1306paXkeHns
Teneckonos. CoBpeMeHHbIe
Teneckonbl. MepcnekTyBbl
pasBUTUS.

2 0 0 MK-1/HA.2 |nekums

2. ®OTO, KNHOTEXHUKA.
YCTpOCTBO (hoToannapaTa.
CoBpeMeHHble (hoToannaparsl.
CneuuasbHble BUAbI
(potorpadmun. OCHOBHbIe
MOHATUA (hoTomnpoLiecca.
Mpr6opbl HOYHOTO BUAEHNS.
HasHaueHue v 3agaun.
XapakTepucTnkKa 06beKTOB
nccnesoBaHns. OCHOBHbIE
(hYHKLMOHanbHble ycTpoiicTea. | 2 0 0
OCHOBHbIe TUMbI NPU6GOPOB.
BivyKHENobHbIE pacTpoBbIe
OMTUYECKNE MUKPOCKONbI
(BPOM). TeopeTnyeckume
NPUHLMNBI 6AIVKHENONbHOW
ONTUKKN. BAXKHENONbHbIE
30H[b!. OCHOBHbIE CXEMbI
BEPOM. MpuHUmMnbI
CKaHMpoBaHWs 1300paXxkeHNii B
BPOM.

MK-1/HA.2,

MK-2/HA.4 |1EKUNA

AnpakTnyeckas egmHMLa: ONTUYECKME U ONTUKO-3/1EKTPOHHbIE N3MEPUTE/NbHbIE MPUGOPDI




3. MprbopbI ANs NMNHERHbIX
n3MepeHuin. HasHaueHwve 1
33124 U3MepeHMUiA.
Knaccuimkaums nprbopos.
Mpnbopbl KOMNapaToOpPHOro
TUNa (BEPTUKa/IbHbIE U
rOPU30HTa/IbHbIE
[AJIMHHOMEPbI, U3MePUTESIbHbIE
MaLLMHBbI), CXEMbI,
0C06eHHOCTM
(hYHKLMOHNPOBAHWS U
akcnnyatauun. OCo6eHHOCTM
MOCTPOeHMA, pacyeTta u
aKcnyarauum
PbIY2XXHO-OMTUYECKNX
npr6opos. MpUHLMMbI
MOCTPOEHUSA, 0COBEHHOCTU
aKcnyarauum onTUMETPOB U
ONTUKaTOPOB. MPUHLMNb
MOCTPOEHUS, OCO6EHHOCTU
JKCNnyaTaumm KOHTaKTHbIX
NHTepthepomeTpoB. MNprb0opsI
[151 YTN0BbIX N3MEPEHWIA.
HasHaueHue 1 Knaccupmkaums
npnéopos. Cuctemb
n3vepeHns yrnos. OCHOBHbIE
CXeMbl MOCTPOEHUA
OMTUYECKNX YTIOMEPOB U
KBafpaHTOB, 0COBEHHOCTK
(hYHKLMOHNPOBaHWS, pacyeTa
1 aKcnnyatauum. Metogbl
N3MepeHus, peainsyemble
FOHMOMETPOM,
KOHCTPYKTVBHbIE
0C06eHHOCTM. MPUHLMNBI
paboTbl AennTe/bHbIX FOI0BOK
1 NOBOPOTHBIX CTO/OB,
KOHCTPYKTVBHbIE
0C06eHHOCTK. MpUHLMN
[eCcTBUA aBTOKO//IMMATOPOB,
0C06eHHOCTM
(hOTO3NEKTPUYECKNX
aBTOKO//IMMATOPOB, OAHO U
[BYX KOOpPAUHATHbIE
aBTOKO/IIMMATOpbI. Mprbopbl
A1 KOOPANHATHBIX
n3MepeHnin. HasHaueHve n
0651acTb NPYMeHeHNS
npnéopos. N3

MK-1/HA.2

nekums




4. ONTUYECKME OTCYETHbIE
ycTpoiicTa. HasHaueHMe 1
061acTb NPUMEHEHMS.
OCHOBHbIle CXeMblI
MOCTPOEHUSA, KOHCTPYKTUBHbIE
0COGEHHOCTW. 3MepuTenbHble
NPOEKTOpPbI 1 NPUGOpBI
N3MepeHNs LLIEPOXOBATOCTH
NoBEePXHOCTMW. HasHaueHne
npnoéopos. bosblumne, YacoBble
N MaccoBble MPOEKTOPbI,
CXeMbl MOCTPOEHUSA, UX
0COBEHHOCTN.
XapaKTepucTrKM
LLIEPOXOBATOCTM MOBEPXHOCTH,
METOAbI 1 NMPU60PbI NX
n3mepeHms. Mpnbopsl
N3MePEHUS HECOOCHOCTU U
HeNpSMOJIMHERHOCTW.
Ha3HauyeHue n 06nactb
npuMeHeHns. OCHOBHbIE
CXEMbI MOCTPOEHNS,
KOHCTPYKTVBHbIE 0COBEHHOCTM
nprbopoB.

MNMK-1/HA.2

nekums

AnaakTuueckas eanHnLa: MeauumuHCKMe onTUYECKKe Npreopbl

5. OnepaumoHHbIe
MWKPOCKOMbI. HazHaueHwme.
OCHOBHbIe XapaKTepuCTUKA 1
ocobeHHocTW. Mogenu.
[1BOIiHOI onepawuyoHHBbIiA
MWKpOCKON AN
ohTanbMosiora. IHAOCKONMbI.
HasHaueHue. OCHOBHbIe
XapaKTepucTnknu. Cxembl.
Mogenun. M'mbKne 3HAOCKOMbI.
>KecTKne 3HAO0CKOMbI.

O Tansmonormyeckune
npnbopsl. HasHaueHve 1
Knaccugmkaums. OCHOBHbIE
XapakTepucTukmn u
0CO6eHHOCTK.
PehpakTomeTpbl. LLLeneBble
namnbl. O Ta/IbMOMETPBI.
Odwtanbmockon.
AnonTtpumerp.

MK-1/HA.2,
MNMK-2/HA.4

neKums

AnpakTuueckas eauHunua: Mpubopbl U TexHUKa HoTonMTorpadum




6. MpeynsnoHHbIe
(hoTonmTorpagum.
MpOeKLUMOHHbIE ONTUYECKNE
cucTembl. MeTofbl NonyYeHNs
N306paXXeHNin B
4aCTOTHO-KOrepeHTHOM CBeTe.
MoHATNE KPUTMYECKOTO
pa3mepa v CTeneHu
nHTerpaymn. OnTnyeckune
CTO/bI 415 NO3ULMOHNPOBAHNSA
00beKTOB. HaszHauyeHue
CT0/10B. MpUHUMNBbI
NMOCTPOEHUS, OLiEHKa U pacyeT
TOYHOCTHbIX MapamMeTpoB
ctona. CTofbl Ha OCHOBE
ANPaKLNOHHBIX PELLETOK.

MK-1/HA.2,
MNMK-2/HA.4

nekums

AvpakTrnyeckas eanHmua: O6LLMe NPUHLMMNLI NOCTPOEHUS U

(hyHKUMOHMpoBaHnsa O3C

7. OnTnyeckne cuctembl O3C
KaK NHeliHble (UIbTPbI
MPOCTPAHCTBEHHbIX YacToT.
lNoHATKe o
reOMEeTPO-0NTUYECKOM
N306paXKeHN, NPOCTENLLNIA
3M1EMEHT, CO3AatoLLIA
reOMeTpPO-ONTUYECKOe
N306paXKeHNe - TOHKas fInH3a ¢
6eCKOHEYHO 60MbLLIMM
ANaMeTPOM, XapaKTepPUCTMKM
peasibHbIX ONTUYECKNX CUCTEM
CO 3pavykamyt KOHEYHbIX
pa3mepoB, 3pa4koBble
KOOpAMHaTbI 1 (hyHKLMS
MPOMYCKaHNs 3payka,
(hYHKLMA paccesHns TOUKM 1
ONTUYecKas nepegaToyHas
(hyHKLMS TUMOBbIX
06bekTnBoB O3C.

MK-1/HA.2,
MNK-2/HA.4

neKums

AnpakTndeckas eguHuua: Lindposbie MeToabl 06paboTKm n3obpaxeHnin B O3C




8. OC06eHHOCTUN ABYMEPHBIX
LM(POBbIX CUTHA/OB,
ONTUMasIbHble METOAbI
AVCKpeTU3aLmmn (TUMbI
pacTpoB) U KBAHTOBaHMA
(Tvnbl NpefbICKaKEHWNIA),
METO/AbI CUHTEe3a [1BYMEPHbIX
NMHEWHbIX LpPOBbLIX
(hnnbTPOB (TpaHCBepCa/IbHbIe
N PEKYPPEHTHbIE ), BbICTPbIE
aJITOPUTMbI OPTOrOH&/TbHbIX
AVCKPETHbIX Npeobpa3oBaHuii,
TUNOBbIE A/ITOPUTMb!
LM(POBOI KOppeKL My 1
npenapupoBaHns
N306paXKeHNIA, HENIMHEHbIE
(paHroBble) anropuTMbl
06paboTKM 1N306paXKeHNIA,
TUMOBbIE HE/IMHENHbIE
npoueaypb! CraaxmBaHus u
npenapvpoBaHuns
N300paXxKeHUIA, anropuTMbl
BTOPWYHOI LMGPOBOIA
06paboTKM ABYMePHbIX
CUrHanoB (BblgeneHve
OAHOPOAHbIX 061acTel,
KOHTYPHbIX JIMHWIA, pacyeT
reoOMeTPUYECKNX NapameTpoB
N300paKEHWIA).

MK-1/HA.2,
MNMK-2/HA.4

neKums

AnpakTudeckas eanHuua: Metojbl pacyeta nap

amMeTpOB U XapaKTepuUCTUK 3BeHbeB O3C

9. SHepreTMYECKMin pacyerT,
TOYHOCTHOM pacyeT

N3MEPUTENbHBIX U CNeaaLLINX MK-1/HA.2,
1 0 0 NeKums
03C, pacuet MNK-2/HA.4
NH(OPMALIMOHHO EMKOCTK
HabntogatenbHbix O3C.
N3 HuX B NHankaTopbl
el MpaKTILIECKIX Yacbl [dopme npakT. m’%';:,,”j”:;i poctwxerns | YyebHas AeATeNIbHOCTb

3aHATUN nogr., vac. " | komneTeHumid

CemecTp: 2

AnpakTuueckas earHnLa: VIHhopMaLMoHHbIe HabnoaaTelbHble ONTUYECKIE 1
OMNTUKO-3/1EKTPOHHbIE MPUGOPbI




1. OnTuyeckre npuuens..
HasHaueHWe 1 knaccupmkaums
npuLenos. TeopeTuyeckmne
OCHOBbI MOCTPOEHNS
NpuLLeNoB, 0CO6EHHOCTH
KOHCTPYKLMMW pasnnyHbIX
TUMOB, 0CO6EHHOCTM
akcniyatauum. Mepuckorbl.
HasHaueHwe 1 npuHUMN
Aenctems. Knaccugumkaums
nepuckonos. OCO6eHHOCTH
KOHCTPYKLMW pa3/IMyHbIX
TUMOB, 0CO6EHHOCTM
aKcnnyataumm. Tennosusopsbl.
HasHaueHue 1 3agaun.
Knaccumkaums. Cnoco6sl
CKaHMpOBaHWs NMPOCTPAHCTBA.
OcCHOBHble (hyHKLMOHabHbIE
ycTpoiicTBa. Cnocobbl 3anuncu
N 0TOGPaXXEHNS H(OPMaLNN.
TexHuyeckre napameTpbl U
XapaKTepuUCTUKM

TEennoBM30pPOB. BnaeoTexHMKa.

CTpyKTypa Buaeokamepbl Ha
M3C-matpuue.
TeneobbekTMBbI. CUCTEMBI
CUHXPOHM3aL K. Cnocobbl
KoaMpoBaHuA UgeTa ( CUCTEMbI
NTSC, PAL, SECAM).
TexHWYecKne XapaKTepUCTUKN
BUeOKamep.

MK-1/HA.2,
MNK-2/HA.4

npakKTn4yeckoe 3aHATHE

AnpakTnyeckas egmHMLa: ONTUYECKME U ONTUKO-3M1EKTPOHHbIE U3MEPUTE/NbHbIE MPUGOPDI




2. OnTunyeckune cepomMeTpsl.
HasHayeHune 1 npuHLmMN
N3MepeHus paanycos
KpuBM3HbI. OCO6EHHOCTH
KOHCTPYKLMM CHEPOMETPOB.
ABTOMaTU3POBAHHLIN
cthepomeTp. ["'eosesnyeckue
npunéopsbl. Tonorpagpuyeckas
CbeMKa MeCTHOCTU. MeToauKa
pacuyeTa TOYHOCTW.
CTPYKTYpHble 3BeHbS.
OnTnyeckune ganbHOMepBI.
DNeKTPOHHO-0MTUYECKME
[albHOMEpbI.
CaeTofanbHOMEpbI.
Teoponutel. HuBeNUpSI,
KUMperenun, TaxeoMeTpbl.
Mpunbopbl aspothoTOCHLEMKN.
CxeMbl co3faHuns KapT
KOMOMHVPOBaHHbLIM 1
CTEPEOCKONMNYECKUMM
MeTOoAaMW. Y CTPOMCTBO U
pacuet y3nos
aBTOMaTNYeCKOro
aspohoToannaparta (ADA).
Mpr6opbI 4Na co3aaHna KapT.
CTtepeokomnapartopsbl.
MynbTUnnekc.

MNK-1/HA.2

NnpaKTU4yecKoe 3aHATne

3. AcTtporugbl. HasHayeHve un
MPVHLUMN feACTBUA.
CTpyKTypHas cxema 38e34HOro
faTtymnKa Ha OCHoBe
0f}HO3/IEMEHTHOr O
(hoToseTekTopa. CTPyKTYypHas
CXeMa 3Be34HOr0 JaTymnKa Ha
ocHose M3C-matpuubl.
OCHOBHble TEXHUYECKME
napameTpbl N XapaKTepUCTUKN
acTpoaT4MKOB.
TennoneneHraTopbl 1
TernnoBble ro/I0BKM
caMoHaBefeHus. HasHaveHwe
N NPUHLMN AeACTBUS.
CTPYKTYpHbIE CXeMbl
TErn/oneneHraTopos 1 roNoBOK
caMoHaBefeHus. Cxembl
rMponpuBoLoB. Turbl
pacTpoBbIX aHaN3aTOPOB
1300paKeHNs N METO/bI
(hopmMupoBaHus curHana
ynpasneHuns. MmMpomMeTpbl.
HasHayeHune n npuHLmMn
AeicTBusA. MeTofbl U3MepeHNs
Temneparypbl v
Knaccumkaums nmpomMeTpoB.
CTPYKTYpHbIE CXeMbl
NMVPOMETPOB Pa3/INYHbIX
TUNOB. TeXHNYecKmne
napamMmeTpbl N XapaKTepUCTUKN
NPOMETPOB.

MK-1/HA.2,
MNK-2/HA.4

NPaKTNU4eCcKoe 3aHATUE




4. NasepHble fasibHOMEpSI.
HasHaueHue 1 npuHUmMN
aenctaus. Metofbl n3MepeHus
AUCTaHLUMKM 1 KnaccupuKams
JanbHOMepoB. CTPYKTYpHbIe
CXeMbI UMMNYNbCHbIX, (ha30BbIX
N HTEP(EPEHLIMOHHBIX
na3epHbIX AanbHOMEepOB.
TexHNYeckre napaMeTpbl 1
XapaKTepuUCTUKM Nla3epHbIX
JanbHOMeposB. Jlngapsi.
HasHayeHWe 1 npuHLmMn
AenicTensa. CurHan obpaTHoro
paccesH1s nasepHOro fnyyka B
AVCNepCHOi cpefe. MeTofbl
00Hapy>XeHNs 1 N3MepeHns
KOHLIEHTpaLun 3arpssHuTesei
B aTMocepe. CTPYKTYypHble
CXeMmbl NnAapoB. TexXHN4YecKne
napameTpbl U XapaKTepUCTUKK
nnaapos. flasepHsble
rMpockonsl. HasHayeHue n
NPUHLMN LEeACTBMS.
CTpyKTypHas cxema nasepHoro
TMPOCKOMa Ha AUCKPETHbIX
anemeHTax. CTpyKTypHas
cxema
BO/IOKOHHO-OMTNYECKOro
Na3epHoro rmpockona.
TexHn4Yeckne napameTpbl 1
XapaKTepuUCTUKM Nla3epHbIX
rMPOCKOMOB.

MK-1/HA.2,
MNK-2/HA.4

NpPaKTU4ecKoe 3aHATHE

AnpakTuueckas earHunua: O6LLye NPUHLMILI MOCTPOEHUS 1

(hyHKUMOHMpoBaHns O3C

5. AHanmn3aTopbl N306paXKeHNs
B O3C. Ha3HaueHue n
CTPYKTypa pacTpoBbIX U1
MaTPUYHBIX aHa/IM3aTOPOB,
NPUHLMNbI CKAaHUPOBaHNS
N306paXXEHWNIA, CMEKTPbI
CUrHaI0B Ha BbIX0Ae
aHasimsaTopa n3obpaxeHms.

MK-1/HA.2,
MK-2/HA.4,
MK-3/HA.5

NPaKTU4YecKoe 3aHATne

6. SNeKTpOoHHbIe TpakTbl O3C.
CTpyKTypa aHanorosbIx u
aHa/10ro-LuppoBbIX KaHasoB,
MaTemaTnyeckne MeTopbl
aHasinm3a aHa0roBbIX
NMHEWHbLIX N HENMMHEAHbIX
3BEHbEB 3/IEKTPOHHOIO TPaKTa,
MOAeNn LMQPOoBLIX CUrHAN0B
(pewleTyatble QyHKLUMM ) 1
OMCKPETHbIX 3/IEKTPOHHbIX
3/1eMeHTOB (Pa3HOCTHbIe
ypaBHeHus, Z-
npeobpas3oBaHune, CUCTEMHbIE

yHKLMW).

MK-1/HA.2,
MK-2/HA.4,
MK-3/HA.5

NPaKTNU4YeCcKoe 3aHATUE




7. MpMHUMNBI ONTUMAaNbLHOA
(unbTpauuu curHanos 8 O3C,
KBasnonTUMasibHas
umnbTpauus. OcobeHHOCTH

(hMNbTPaLUmM MHOTOMEPHbIX 2 2

CWTHAJIOB, KPUTEPUN KayecTBa
(hyHKUMOHMpoBaHusa O3C,
MOHATVE CPESHEro prcKa un
OTHOLLEHWS CUTHASI- NOMEXa.

MK-2/HA.4,
MK-3/HA.5

NnpaKTn4yecKoe 3aHATne

8. ®unbTpauUma ONTUYECKNX
curHanos B O3C:
CMneKTpasibHas,
MPOCTPAHCTBEHHAA U
BpemeHHas. MeTojpl
CMEKTPanbHON unbTpaLmm,
CesieKL s No COCTOAHMIO
nonspusaunu,
NpPOCTPaHCTBEHHas
(OUbTPaLUA KOrepeHTHbIX U
HEKOrepeHTHbIX ONTUYECKUX
CUrHanoB, MeTobl BbI6Opa
napameTpoB PacTPOBbIX
NPOCTPAHCTBEHHBIX PUNLTPOB.

MK-1/HA.2,
MNK-2/HA.4

NPaKTU4YeCKoe 3aHATUNE

9. dunbTpaums
3NEKTPUYECKNX CUTHA/IOB B
O3C. MeToapl cMHTE3a
aHa0roBbIX
KBa3oONTUMa/IbHbIX
YETbIPEXMO/HOCHWKOB, METOABbI
CUHTE3a IMHENHBIX LINDPOBbIX
(PU/IbTPOB.

MK-1/HA.2,
MNK-2/HA.4

NPaKTU4eCKOE 3aHATNE

3.1 lNpakTnyeckas NoarotToBkKa

Tabnmua 3.2

Tembl 3aHATUNA

dopmbl opraHu3aLmm
3aHATUN

CopepxxaHue NpakTUYecKoi NoaroToBKM
(Bnabl pabor)

OnTunyeckne npuuensl. HasHayeHue n
Knaccuukaums npuLenos. TeopeTuyeckme
OCHOBbI MOCTPOEHMSA MPULIENIOB, 0COBEHHOCTM
KOHCTPYKLMW pas/IMyHbIX TUMOB,
0COBEHHOCTY 3KcnyaTauum. Mepuckonsl.
HasHaueHve 1 NpUHLMN SeiACTBUS.
Knaccudgumkauus neprckonos. OCo6eHHOCTU
KOHCTPYKLMW pasiMyHbIX TUMOB,
0COGEHHOCTY 3KCMlyaTaLmmn. TennoBmn3opsbl.
HasHaueHvie 1 3agaumn. Knaccudukawms.
Cnocobbl CKaHMPOBaHKS MNPOCTPAHCTBA.
OCHOBHbIe (PYHKLMOHa/bHbIE YCTPOICTBA.
Cnocobbl 3an1cy 1 0TOBPaKEHNS
UHopMaLmn. TeXHUYeCKNe napameTpbl 1
XapaKTepUCTUKM TEMNIOBU30POB.
BupgeoTexHumka. CTpyKTypa BaeoKamepbl Ha
M3C-matpuLe. TeneobbeKTNBbI. CUCTEMDI
CUHXPOHM3aLMu. Cnocobbl KOAMPOBaHUA
useta ( cuctembl NTSC, PAL, SECAM).
TexHUYECKMNE XapaKTEPUCTMKIN BUAEOKaMep.

Mp

BbINOMHSET crefytoLime BUAbl paboT:
MCMO/b3yeT CNOCcO6bI 3anmcu 1
0TO6paXXeHUs H(hOPMaLM Ha NPaKTWKe,
METO/bl HACTPOIKM PasnNyHbIX
OMNTUYECKMX NPMOOPOB




OnTunyeckue chepomeTpbl. HazHayeHve 1
MPVHLMN N3MEPEHNA PaLNYCOB KPUBU3HBDI.
OC06eHHOCTN KOHCTPYKLMK ChepOMETPOB.
ABTOMaTV3MPOBaHHbIA chepomeTp.
"eopesnyeckve npnbopsl. Tonorpapuyeckas
CbeMKa MecTHoCTU. MeTofuka pacyeTa
TOYHOCTU. CTPYKTYPHbIE 3BEHbS.
OnTunyeckre JanbHOMEPBI.
ONEeKTPOHHO-0MTUYECKUNE faNlbHOMEPbI.
CseToganibHomMepsl. Teogonutel. Husennpel,
Kvnperenu, TaxeomeTpsl. Mpubopsbl
a3popoTocheMKu. CXeMbl CO3AaHNSA KapT
KOMOWHUPOBAHHbLIM U CTEPEOCKOMUYECKUMM
MeToJaMu. YCTPOCTBO M pacyeT y3n10B
aBTOMaTMYeCKOro aspodoToannapara
(A®PA). Mpurbopbl 4Na co3faHns KapT.
CrepeokomMnapaTopbl. MynbTUNJIEKC.

Mp

BbInonHseT cnefytoLLme bl paboT:
M3MepSET PafnyChbl KPUBU3HBI ONTUYECKUX
3/1EMEHTOB, VCMO/b3YeT fa/lbHOMEPbI 411
M3MepeHns LanbHOCTUS, NPOBOAUT
pacyeTbl Y30B aBTOMATUYECKOr0
aspocpoToannapara

AcTporugbl. HasHaueHne 1 npuHLUMN
penctus. CTPYKTYpHas Cxema 3Be34HOro
[aTynKa Ha OCHOBE OHO3/IEMEHTHOIO
(hoTogeTekTopa. CTPYKTypHas cxema
3BE3/HOr0 [aTuMKa Ha OCHOBE
M3C-matpuubl. OCHOBHbIE TEXHUYECKIME
napameTpbl Y XapaKTepUCTUKM
acTpofatymkoB. TensioneneHratops! u
TEn0BbIE FOMI0BKN CaMOHaBeeHS.
HasHayeHve 1 NpUHLMN SelcTBuS.
CTpYKTYpHbIe CXeMbl TEM/IONENEHTaTopoB U
rofi0BOK CamMoHaBefeHWs. Cxembl
rMponpuBogoB. TUMbI PaCTPOBbIX
aHa/IM3aTopOB N306PaXKEHUA U METOAbI
(hOpMUPOBAHMA CUrHaNa yrpas/eHus.
MupomeTpbl. HasHaueHne 1 NpuHLMN
Jenctensa. MeTofbl M3MEPEHNs TeMNepaTypbl
1 Knaccupurkaums nupomeTpos.
CTPYKTYpHbIE CXeMbI MUPOMETPOB
Pa3fMYHbIX TUMOB. TeXHUYECKUE NapameTpbl
N XapaKTepuCcTMKN MUPOMETPOB.

Mp

BbINonHseT cnegytolme Buabl pabor:
MPOBOAMT PacHeT OCHOBHbIX TEXHUYECKNX
napaMeTpoB 1 XapaKTepCTUK ONTUYECKNX
npuéopos

NasepHble fanbHOMepbl. HazHaueHue 1
NPUHLMN AeiicTBuMs. MeToibl U3MepeHNs
AVCTaHLMM U KnaccudmKaums aanbHOMepOB.
CTPYKTYpHbIE CXeMbl UMMYNbCHBIX, (1a30BbIX
Y MHTEPMEPEHLIMOHHBIX Na3epHbIX
JaNibHOMepOoB. TexHWUYeCKIe napamMeTpbl 1
XapaKTePUCTUKU Na3epHbIX AaIbHOMEPOB.
Nvaapbl. HasHaueHne U NpUHLUMN feiicTBIS.
CurHa 06paTHOr0 paccesiHus Na3epHOro
nyyka B AucnepcHoit cpede. MeTtogpbl
0GHaPYXeHUs N U3MEPEHIS| KOHLIEHTpaLN
3arpsasHuTeneli B atmoctepe. CTPYKTypHbIe
CXeMbl NINAAPOB. TeXHMYECKMe NapaMeTpbl 1
XapaKTepUCTUKU NAapoB. JlasepHble
rMpPOCKoMbI. HasHaueHve 1 NpuHLMN
feiicTBus. CTpYKTypHas CXeMa 1asepHoro
rMPOCKOMa Ha AUCKPETHBIX 31EMEHTaX.
CTpYKTypHas cxema BOMOKOHHO-OMTUYECKOr o)
Na3epHOro rmpockona. TexXHUYecKne
napameTpbl U XapaKTepUCTUKI Na3epHbIX
TMPOCKOMOB.

Mp

BbINONHSET cnefytoLLme Babl paboT:
NPOBOAWT MOZENMPOBaHUE HU3NYECKIX
SIB/IEHWIA N NPOLIECCOB B OMTUYECKUX
npubopax

AHanuzatopbl n3obpaxeHus B 03C.
HasHaueHvie 1 CTPyKTypa pacTpOBbIX 1
MaTpUYHbIX aHa3aTOPOB, MPUHLNMbI
CKaHUPOBaHMWS N3006PaXKEHNIA, CNEKTPbI
CMIHANOB Ha BbIXO/E aHann3aTopa

1300paKEHNS.

Mp

BbINONHAET creaytoLme BUabl paboT:
Mosy4eHne 1 aHanN3 CNeKTPOB CUTHA/IOB
Ha BbIXO/e aHaNM3aTopa M306paXKeHNs




6 OnekTpoHHble TpakTel O3C. CTpyKTypa Mp BbINonHAET cnepytoLme Buibl pabot:

aHa/1I0roBbIX N aHaJ'IOFO-LI,I/I(*)pOBbIX KaHanos, MCNOMb3yeT METOAbI MaTeMaTU4eCKOro
MareMaTtnvyeckme MeTobl aHa/1n3a aHann3a aHa/I0roBbIX NIMHEMHBIX U
aHa/0roBbIX SIMHENHBIX Y HENMMHEHbIX He/IMHEeNHbIX 3BeHbLEB ANIEKTPOHHOrIo
3BEHbEB 3/IEKTPOHHOIO TpakTa, MoAeNn TpaKTa

LMhpOoBbLIX CUrHAMOB (peLueTyaTble DyHKLMK
) U QUCKPETHBIX 3NEKTPOHHBIX 3/1EMEHTOB
(pasHOCTHble ypaBHeHUs, Z-
npeo6pa3oBaHne, CUCTEMHbIE QYHKLMK).

7 MpYHUMNBI ONTUMaNbHOM PUALTPaLNN Mp BbINonHAeT cneaytoLme BUAbl paboT:
curHanos B O3C, KBasmonTumasibHas MPOBOAWT pPacyeT MOMEXOYCTONYNBOCTU
(hunbTpaumsa. OcobeHHOCTH UNbTPaLMK OMTUYECKUX NPUBOPOB

MHOTFOMEPHBIX CUTHA/IOB, KPUTEPUN KavecTea
(hyHKUMOHMpOoBaHMA O3C, NOHATNE CPEAHETO
p1CKa M OTHOLLIEHWSI CUTHaN- MOMEXa.

3.2 CamocToATeNbHas paboTa 0by4yaroLlerocs

Tabnuua 3.3
o NHAnKaTopkl Yacbl Ha Yacbl Ha
No Brabl caMocTosATe/IbHOMN paboThl JOCTKEeHUA
< [BbIMO/IHEHWE |KOHCYNbTauun
KOMMETEHL NN
CemecTp: 2
NK-1/HA.2,MK-
1 |PI3/Pedepar 2/HA.4,MK-3/H [10 0
A5

. Nerkwii B. H. ONTO3/1EKTPOHHbIE 31EMEHTbI U YCTPOCTBA CUCTEM CMELMaNbHOr0 Ha3HauYeHNs :
[yuebHuK] / B. H. Nerkuia, b. B. ManyH, O. B. CaHkoB ; HoBOCMG. roc. TexH. yH-T. - HoBocnbupck, 2011. -
454 c. : Tabn., un., cxembl. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000159492

MK-1/HA.2,TK- 52 2

2 |lNofrotoBKa K 3aHATMAM 3/HA5

. Nerkwuii B. H. ONTO31EKTPOHHbIE 31EMEHTbI 1 YCTPOCTBA CUCTEM CMELManbHOr0 Ha3HauYeHNs :
[yuebHuK] / B. H. Nerkuii, b. B. ManyH, O. B. CaHkoB ; HoBoCKG. roc. TexH. yH-T. - HoBocnbupck, 2011. -
454 c. : Tabn., nn., cxembl. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000159492

MK-1/HA.2,MK-
3 |MNoparotoBka K atTecTauun 2/HA.4,MK-3/H |10 0
A5

: Nerkuii B. H. ONTO3/1EKTPOHHbIE 31EMEHTbI U YCTPOIACTBA CUCTEM CNELMaNbHOTO Ha3HauYeHs
[yuebHuK] / B. H. Jlerkuii, b. B. anyH, O. B. CaHkoB ; HoBOCKG. roc. TexH. yH-T. - HoBocmnbupck, 2011. -
454 c. : Tabn., un., cxembl. - Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000159492

3.3 TexHonorms oby4veHuns

[lnsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITe/IbHO PaboThl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCS MHBDOPMaLIOHHO-KOMMYHWKaLMOHHbIE TexHonorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmayMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
MHopmmpoBaHue Moptan HI'TY
KoHcynbTnpoBaHue e-mail
KOHTpO/b Moptan HI'TY

PasmeLLieHne yueGHbIX
MaTepu1anos

36C




4. MpaBuna aTTecTaummn 06yyatoLLMxcsa no ANCUUNANHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. .
OueHunBaeMble BUAbI LeATeTbHOCTM 06y4atoLLmXcs 6ann MakcumasibHbI 6asn
CemecTp: 2
IIpakxmuueckue 3anamus: 10 20

KoHTponupytoLme Matepuanbl (CMICOK BONPOCOB) NpMBOAATCA B “Jlerkuii B. H. ONT03N1eKTPOHHbIE 31eMeHTbI 1 YCTPOIACTBA CUCTEM CMELanbHOMO Ha3HaueHs :
[yue6HunK] / B. H. Nerkwi, b. B. ManyH, O. B. CaHKoB ; HOBOCKG. roc. TeXH. YH-T. - HoBocn6upck, 2011. - 454 c. : Tabn., WM., CXEMbI. - PeXuM ocTyna:

http://elibrary.nstu.ru/source?bib_id=vtls000159492"
20 40

PI3/Pegepam:

KoHTponmpytoLme MaTeprasibl (CNMCOK BOMPOCOB) NpuBoasTcs B "MoHoMapeBa M. A. ONTUYeCKMe U3MEPEHNs [DNEKTPOHHBIN pecypc] : aNEKTPOHHbIA
yuebHO-MeToaNYeCKUiA komnneke / M. A. MoHomapesa ; HoBocub. roc. TexH. yH-T.- Hosocubupcek, [2017].- Pexxum gocTtyna:

http://elibrary.nstu.ru/source?bib id=vtls000234771.- 3arn. ¢ 3KkpaHa."
20 40

3auem:

KoHTponupytoLye MaTepmasbl (CIMCOK BONPOCOB) NpuBoAATeA B “yakuHa M. M. OpraHu3aums camocTosTeNbHO paboTbl CTyAeHTOB HoBOCHBMPCKOro
rocyJapCTBeHHOr0 TEXHUYECKOTO YHMBEpPCUTETa : y4e6HO-MeToAuuYeckoe nocobue / M. M. OyakuHa, KO. B. HUKMTUH ; HoBoCK6. roc. TexH. yH-T.- HoBocnbupck: M3a-8o
HITY, 2022.- 61, [1] c. : Tabn.- TEKCT : HENOCPEACTBEHHbIN.- Pexxum foctyna: http://elibrary.nstu.ru/source?bib id=223022"

B Tabnuue 4.2 npeAcTaBeHO COOTBETCTBME (HOPM KOHTPONA 3asB/ISieMbIM TPEOOBAHUAM K
pe3ynibTaTaM 0CBOEHUS ANCLUM/IVHBI.

Tabnuua 4.2
Dopmbl
Kogbl p
o KOHTpOA
KOMMeTeH MHaMKaTopbl JOCTUXEHUA KOMMNETEHLWI
uui SawmTa l o er
PIr3/p
MK-1/H MK-1/HA 2. MpoBoAMT NOWNCK M aHa/IN3 Hay4YHO-TEXHWYECKON NH(OPMaLn, 0TEHECTBEHHOIO
A 1 3apy6eXXHOro onbITa No pa3paboTKe OMTUYECKMX U ONTUKO-3/1EKTPOHHBIX MPUGOPOB 1 + +
KOMTM/IEKCOB

MK-2/H |NK-2/HA 4. MpoBoAUT KOMMbIOTEPHOE MOAENIMPOBaHNE (hyHKLIMOHUPOBaHUS

o + +
A OMTUKO-3M1EKTPOHHbIX NPMBOPOB Ha OCHOBE PU3NUECKMX MPOLLECCOB U ABNEHUI
MK-3/H o
A MK-3/HA 5. ObpabatbiBaeT 1 aHaNM3NPYeT pesyNbTaTbl UCCeL0BaHNIA +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMIMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paGoyei
rnporpavme.

5. Jlutepatypa

OcHoBHadA nMTepaTypa
1. Axymenkos, FO. I'. Teopus u pacdeT ONTUKO-37I€KTPOHHBIX MPUOOPOB [ DIIEKTPOHHBIN pecypc] :
yueOnuk / FO. I'. SIkymieHkos . - 6-e usz., nepepad. u mom. - M. : Jloroc, 2011. - 568 c. - ISBN
978-5-98704-533-6 - Pesxxum moctyma: http://znantum.com/catalog.php?bookinfo=469679 - 3ari. ¢
JKpaHa.
2. Aranos, H.A. Tlpuknagnas ontuka : yue6. mocodue / H.A. Aramnos ; Tomckuit
MOJUTEXHUYECKUN yHUBEPCUTET. - ToMCK : M31-B0 TOMCKOTO MOMUTEXHUYECKOTO YHUBEPCUTETA,
2017.-286 c. - ISBN 978-5-4387-0791-2. - Tekcr : anektponnsiii. - URL:
https://znanium.com/catalog/product/1043890 (mata oopamenus: 22.03.2023). — Pesxum goctyma:
IO TIOJIITUCKE.



ﬂ,OI’IOﬂHMTefIbHaFI nmTepaTypa
1. JIaGycos, B. A. CriekTpansHble TPUOOPHI HA OCHOBE TUIOCKOM AM(PPAKIIMOHHON PEIIeTKH :
yueOHO-MeTonnyeckoe mocobue / B. A. JlaGycos, B. B. Illupokos. - HoBocubupck : MU3a-o HI'TY,
2020. - 57 c. - ISBN 978-5-7782-4179-4. - Tekct : anektponHsIii. - URL:
https://znantum.com/catalog/product/ 1868874 (nara oOpamenus: 22.03.2023). — Pexxum moctyna:
0 TIOZTTHCKE.
2. [Manun, O. Y. AnanTuBHBEIE ONITHYECKHE CHCTEMbI KOPPEKINH HaKJIOHOB. Pe3oHaHCHas
amantuBHas ontuka / O. W. Illaama. — Mocksa : Texaocdepa, 2013. — 296 ¢. — ISBN
978-5-94836-347-9. — Texkcrt : anextponHsiii // Lludposoit o6pazosatensHbiii pecypc [IPR SMART
. [caiit]. — URL: https://www.iprbookshop.ru/26890 html (nata o6pamienus: 22.03.2023). —
PexxumM gocTyma: s aBTOPHU3HP. MOJIb30BaTeNei

NHTepHeT-pecypehl
1. https://www.opticjourn.ru/ HAYUHO-TEXHUUECKUH «OIITUYECKUN KYPHAJI»

6. MeToaun4eckoe 1 NporpaMMHoe obecrieyeHme, NHHOPMAaLIMOHHbIE TEXHOIOM NN

6.1 MeToaunYeckoe obecreyeHne
1. Jlerkuit B. H. OnTosnekTpoHHBIE 3JIEMEHTHI 1 YCTPOWCTBA CUCTEM CIIeIHATIbHOTO HAa3HAUYCHHS :
[yueOnuk] / B. H. Jlerkuii, b. B. I'anyn, O. B. Cankos ; HoBocu6. roc. TexH. yH-T. - HoBocuOupcK,
2011. - 454 c. : Tabmn., ni., cxeMsbl. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000159492
2. lynxuaa M. 1. Opraauzaiuys caMocToSITeNbHON paboThl CTyaeHToB HoBOCMOMpPCKOTO
rOCYyJapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToamdeckoe mocodme / M. I1.
Hynxuna, YO0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: U3n-so HI'TY, 2022 - 61,
[1] c. : Tabm.- Tekct : HemocpencTBeHHBIN.- Peskum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022
3. [Tonomapea M. A. OnTuueckue n3mepeHust [ DIeKTPOHHBIN pecypc| : 2IeKTPOHHBII
yueOHO-MeTonnueckuii komrieke / M. A. [Tonomapesa ; HoBocu0. roc. TexH. yH-T.- HoBocuOupck,
[2017].- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000234771.- 3arn. ¢ sxpaHa.
4. Konkep /. b. ®u3nyeckne 0CHOBBI CBETOAMOIOB U TIOJIYITPOBOIHUKOBBIX JIa3€POB : yueOHOe
nocooue / JI. b. Konkep ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2009. - 66, [1] c. : un.. -
Pesxum moctyma: http:/elibrary.nstu.ru/source?bib_1d=vtls000125724

6.2 Cneunann3MpoBaHHOe NporpaMmmHoe obecrneyeHme
1 Onepammonnas cuctema Microsoft Windows
2 ITaket oducHbix mpunoxkeruii Microsoft Office

6.3 VIH(hopmMaLMOHHbIe TexXHOMoru

Mpw ocyLuecTseHM 06pa3oBaTe/IbHOro NpoLecca No AUCLMNINHE NPUMEHSIOTCA 3/1EMEHTbI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONMMi, @ TaKXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMOJENCTBUS B 3N1IEKTPOHHOW MH(OPMaLMOHHO-06pa3oBaTenibHOM cpefbl HITY.

7. MaTepura/ibHO-TEXHMYECKOe 06ecneyveHme

Mpe3eHTaLMOHHOE 060pY0BaHE

No HanmeHoBaHue Ha3HaueHue

1 |lpe3eHTaUMOHHOE 060pYyOBaHME A9 AeMOHCTpaL KN HarnsgHoro Marepuana
(MynbTUMeNa-NPOEKTOP, 3KPaH, KOMMbIOTEP
18 yNpaBaeHus)
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1. OO06006meHHas1 CTPYKTYPa (pOH/IA OLEHOYHBIX CPEICTB JUCIHUIIMHBI

OO6o0mieHHas cTpykrypa (hoHAAa OIEHOYHBIX CPEACTB MO AUCHUNIMHE ONTHUYECKUE M OINTHKO-
AJIEKTPOHHBIC CUCTEMbI U MpubOpsI npezcTaBicHa B Tabmuiie. COBOKYIMHOCTh Pe3y/IbTaTOB O0yUYCHHS TI0
JTMCUHUIUIMHE COOTHECEHA C YPOBHSIMHU C(POPMUPOBAHHOCTH KOMIICTCHIIM W COOTHECEHHBIMH C HHMHU
UHAUKaTOpaMu. MHINKATOPBI JOCTHKEHUS KOMIIETCHIIMHA M3MEPSEMbl C MOMOIIBIO CPEICTB TEKYIIEH U
MPOMEKYTOYHOM aTTecTanmud 1Mo AUCHUAIUIMHEe ONTHYECKHE W ONTHKO-3JICKTPOHHBIC CHCTEMBI H

pHUOOPHIL.
Tabnuua
ITanbl OLEHKH Pe3yJIbTATOB 00y4eHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
AOCTHKEHHMs] KOMIIeTeHIM i
Meponpusitust
®opmupyemsbie HNapnxaropsl porp
N Tembl TeKyILIero KOHTpoJst
KOMIIeTEeHIIUH KOMIeTeHIu i IIpomeskyTouHas
(xoHTpOJIBHAS
. aTrecTanms
paboTa, KypcoBoii
(3K3aMeH, 3a4€T)
npoekt, PI"3(P),
pedepar u ap.)
[K-1/HA 2. [IpoBomut nouck u | Ananuzatopel  u3o0paxenusi B|PI'3, Bce pa3zensr 3ayer, Bonpockl 1-4
CnocoOHOCTB K|aHaJIN3 Hay4yHO- OOC. HazHaueHue M CIpPYKTypa
aHAJIM3y COCTOSIHUSA | TEXHUYECKON PacTpoOBBIX u MaTpPHYHBIX
HAy4YHO- uHdopmanuu, aQHAJIN3aTOPOB, HPUHIIUTIBI
TEXHUUYECKON OTEUECTBEHHOI' 0 U CKaHUPOBAaHU U300pakeHHH,
npoOJIeMBl, 3apyO€KHOT'O ONbITAa |CHEKTPhl CHTHAJIOB Ha BBIXOJE
TEXHUYECKOT 0 1o pa3paboTke aHaJIM3aTopa n300pakeHusl.
3a/1aHuA U |ONITHUECKUX U AcTporussl. Hasnauenne  u

MIOCTAHOBKE TIIENH U
3amad
[POCKTHPOBAHMUSI
ONTHUYECKHX
OITHUKO-
AJICKTPOHHBIX
pudOpoOB, CHCTEM U
KOMILIEKCOB Ha
OCHOBe Tmoadopa u
U3YdCHHS
JIMTEPaTyPHBIX
MATSHTHBIX
HCTOYHUKOB

nu

ONTHKO-3JIEKTPOHHBIX
pruOOpPOB U
KOMIIJIEKCOB

npuHLIUN aeicteus. CTpyKTypHas

cxeMa 3BE3QHOr0 JaTdhka Ha
OCHOBE OZTHODJIEMEHTHOI'0
(doronerekTopa. CrpykTrypHas
cxemMa 3BE3QHOr0 JaTdhka Ha

ocHoge I13C-matpuiipl. OcHOBHBIE
TEXHUYECKHE napaMeTpsl u
XapaKTePUCTUKHA aCTPONATUYHUKOB.
TenoneneHraTopsl ¥ TEIJIOBBIC
TOJIOBKH CaMOHAaBEeIEHH.
Hasznauenwne " NIPUHLUI
neiictBus. CTpPyKTypHBIE CXEMBI
TEIUIONENCHIaTOPOB M TONOBOK
CaMOHABEIEHHUS. CxeMbI
THPOIPUBOAOB. THIBI PacTPOBBIX
AQHAJIN3ATOPOB  M300paKEHUA H|
MeToAbl (OPMHPOBAHUS CHUTHAJA
YIpaBJICHUSL. IIupomerpsl.
Hasznauenne " NIPUHLUI
neictBus. MeTtoasl  M3MEpeHus
TEMIEpaTypsl W KiaccH(UKAII
MMPOMETPOB. CtpyKTYypHBIE
CXEMBI TIHPOMETPOB PA3TUIHBIX
TUNOB. TeXHWYecKkne mapamMeTpsl
W XapaKTepUCTUKHA MHPOMETPOB.

JlazepHblie JaTbHOMEPBI.
Hasznauenune u TPUHLUI
neictBus. MeTtoasl  M3MEpeHus
MUCTAHIINMA ¥ KIacCH(UKAIISA
JTAITEHOMEPOB. CTpyKTypHEBIE
CXEMBI WMITYNIbCHBIX, (a30BBIX H
HHTEPPEPEHIIMOHHBIX  JIA3ePHBIX
JTAITEHOMEPOB. Texuuueckue
mapaMeTpbl H  XapaKTePUCTHKH
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Ja3epHbIX JATLHOMEPOB. JIumapsl.
Hasnauenue u MIPUHIIATT
neiicteus.  CurHanm — 00paTHOTO
paccesiHUsL JIa3epHOTO Mydka B
qucnepcHoil  cpeme.  Metogsl
OOHAapyXEHHS W  U3MEpPCHUS
KOHILIEHTPALIUKM 3arps3HUTENel B
atMocdepe. CTPyKTYpHBIE CXEMBI
JIUaPOB. Texuuueckue
mapaMeTpel M XapaKTePHCTHKH
nuaapoB. JlasepHble THPOCKOIIBI.

Ha3znauenue u MIPUHLIUI
ngerictBus. CTpykTypHas cxema
Ja3epHOTO THPOCKOIa Ha
JIICKPETHBIX 3JIEMEHTAX.
CTpykTypHasg cxema BOJOKOHHO-
OINTHYECKOr 0 Ja3epHOTO
THPOCKOIA. TexHuueckue
nmapamMeTpel M XapaKTEepPUCTHKH
Ja3epHBIX THPOCKOTIOB.

Muxkpockonel.  HasHauenue wu
3a7aud. MeTombl M CXEMBI
WCCIIEIOBAaHU B MUKPOCKOIIHH.
OcHoBHbIE (hyHKIIMOHAIBHBIC
YCTpOICTBA. Koncrpyxkmms
Mukpockorna. OCHOBHBIE  THIIbI
MHUKPOCKOITOB:  OHMOJIOTHYECKUIA,
MeTautorpaguyecKui,

CTEPEOCKOMNYECKUH,

JIIOMUHECILICHTHBIN. bBHHOKIM U
3putenbHble TpyObl. OOBEKTHl M

3a7a4d HaOII0AeHUS.
Oco0OeHHOCTH ONTUYECKUX CXEM U
KOHCTPYKIUH. CoBpemMeHHbIE
npuOopbl.  ACTPOHOMHYECKHE |
a3POKOCMHUYECKHUE HpHOOPHL.
OOBEKTHI 51 METOIBI 10
HCCIIEIOBAHMS. OnTuka u
KOHCTPYKLUH aCTPOHOMHYECKHX H
KOCMHYECKHX mpuOOpPOB.
KauectBo N300paKeHUS
TEJIECKOIIOB. CoBpeMeHHBIE
TEJIeCKOIBI. [epcniekTHBEI
Ppa3BUTHSL. OneparoHHbIC
MHUKPOCKOIIBL. Hasnauenue.

OCHOBHBIE ~ XapaKTePUCTHUKH U
ocoberHocTr. Monenn. JIBoitHO#
OIEPAIMOHHBII MHUKPOCKON ISt

o(ranpmornora. DHIOCKOIIBI.
Hasnauenue. OCHOBHEIC
XapaKTePUCTHKH. CxemsbL
Mopenmn. I'nmOkme  >HIOCKOIIEL.
Kectkue 9HJIOCKOIIBL.

OdranmsMmonorndeckue MpPUOOPHL.
Haznauenme u xmaccupukamus.
OCHOBHBIE ~ XapaKTEPUCTHKUA |
ocobeHHOCTH.  PedpakroMeTpsr.

[leneBbie JIAMTIBL.
OdTamsMOMETpHI.

Odramemockor.  JIuontpumerp.
Onruueckue OTCUETHBIC
yCTpOiiCcTBa. Ha3nauenue u
obmacte mpuMeHeHHss. OCHOBHEIE
CXEMBbI MIOCTPOCHHUS,

KOHCTPYKTHBHBIC 0COOEHHOCTH.
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W3MepuTenbHbIE  TPOEKTOPHl U
IprOOpHI M3MEpeHUs
LIEPOX0BATOCTU TIOBEPXHOCTH.
Hasnauenune npubopos. bonpmme,
4acoBbIE U MacCOBBIE IPOEKTOPEI,
CXEMBI TIOCTPOCHHS, nx
0COOCHHOCTH.  XapaKTepHCTHKH
LIEPOX0BATOCTU TIOBEPXHOCTH,
MeTonsl M TOpUOOpHl  HX
n3mepenus. [Ipubopsl m3mepeHus

HECOOCHOCTH u
HETPSIMOJIMHEHHOCTH.

Hasnauenue u obnactb
npuMeHeHnsi. OCHOBHBIE CXEMbI
MOCTPOCHHS, KOHCTPYKTHBHbBIE
0COOCHHOCTH pruOOpOB.
Onruyeckue OPHIIETIBL.
Haznauenne wu xnaccudukanms
TPHIIEIIOB. Teopernueckue
OCHOBBI TOCTPOCHHUS IPHIIENOB,
0COOEHHOCTH KOHCTPYKLIUH
Pa3IHYHBIX THIIOB, OCOOCHHOCTH
JKCILTyaTaluu. [Iepuckonsl.
Haznauenue u TPHHIKIT
JeUCTBUS. Kraccudukanus
MICPUCKOIIOB. OcobeHHOCTH
KOHCTPYKIIMU Pa3jIMYHbIX THUIIOB,
0cOOeHHOCTH 9KCILTyaTallIH.
TennoBuzopsl. HazHauenne u
3aJaum. Knaccuduxarms.
Crioco0sr CKaHUPOBaHUSI
MPOCTPAHCTBA. OcHOBHbIE

(yHKUMOHANBHBIE  YCTPOMCTBA.
CriocoOBl 3ammucH U OTOOpaXKEHUS

uHdopmanum. Texuuueckue
mapameTpel M XapaKTepPUCTHKH
TEIUIOBU30POB. Buneorexnuka.

CtpykTypa  BHUACOKaMepbl  Ha
II3C-matpune. TeneoOBEKTHUBEL.
CucreMsl CHHXPOHH3ALIUH.
Crioco0Opl  KOmupoBaHHUA IBeTa (
cuctembl NTSC, PAL, SECAM).
TexHuyeckue XapaKTePUCTUKU

BHZICOKaMep. OnTrueckue
cucteMbl ODC Kak JIMHCHHBIC
bunbTphI MPOCTPAHCTBEHHBIX
yactoT. lloHsTHe o0 reomerpo-
ONITHYECKOM M300paKeHNH,
TPOCTEN NI 3JIEMEHT,
CO3TAIOIINH TEOMETpPO-

ONTHYECKOEe  HM300pakeHWe -
TOHKass JIHH3a C OECKOHEYHO
OOJIBIINM INaMETPOM,
XapaKTePHCTUKH peanbHBIX
ONTHYECKUX CHUCTEM CO 3payKaMH
KOHEYHBIX pa3MepoB, 3PayKOBBIC
KOOp/IMHATHI u byHKIHS
MPONYCKaHUA 3pavka, (QYHKLHS
paccesHHS TOYKM W ONTHYECKas
nepegaTodHas (QYHKIUS THITOBBIX
oopekTrBOB ODC.  Onruueckue
cpepomerprl.  HazHauenme u
NPUHIMIT  U3MEPEHHs] PaJnyCOB
KPUBU3HBL OcobenHocTH
KOHCTPYKIIH cepoMeTpoB.




ABTOMaTU3UPOBAHHBIN

cepomerp. I'eonesmueckue
IpUOOPHI. Tonorpaduaeckast
CbEMKAa MECTHOCTH. MeToauka
pacdera To4HOCTH. CTpyKTypHBIE

3BEHBSI. Onrnueckue
JIaTbHOMEPEI. ONEeKTPOHHO-
ONTHYECKUE JaTbHOMEPEI.
CeeronanbHOoMepbl.  Teoq0IUTHL
Husenupsl, KUTIPETeH,
TaXEOMETPBI. [Tpubopst
a’po(hOTOCHEMKH. Cxembl
CO3JIaHUA KapT
KOMOMHUPOBaHHBIM u

CTEPEOCKONMYECKIMH METO/IaMH.
VYeTpolicTBO M pacdeT  y3JIOB

ABTOMAaTHYECKOTO
aspodoroanmapara (ADA).
[Mpubopsl i1 co3maHusl  KapT.
CrepeokoMmapaTopsbl.

MynbTHILTEKC. OcobeHHOCTH
JIByMEPHBIX IU(PPOBHIX CHUTHAJIOB,
ONTHMAJIbHBIE METOJIbI
JICKPETH3alnH (THITBl PACTPOB) U
KBaHTOBaHUS (THmsI
MpebICKaKeHU ), METO/IbI
CHHTE3a JIBYMEPHBIX JIMHEWHBIX
dpoBbIX ¢unbTpOB
(TpaHcBepcalibHbIE u
PEeKyppeHTHBIE ), ObICTpBIC
AJNTOPUTMBI OPTOrOHAJILHBIX
JIUCKPETHBIX npeoOpa3oBaHUH,

THIIOBBIC aJITOPUTMBI LU(POBOIL
KOPPeKIIMM ¥ IIPEeHapHpOBaHUs

HN300paKeHUH, HEeITMHEWHBIC
(paHroBsie) AITOPUTMBI
00paboTKH n300paskeHHH,

THIIOBBIC HEJTMHEHHBIE TIPOLIELyPbI
CIJIQKUBAHMA M TperapupoBaHHs
N300paKeHUH, AJTOPUTMBI
BTOpUYHON HU(PPOBOI 00paboTKU
JBYMEPHBIX CUTHAJIOB (BBIACIICHHUE

OJTHOPOIHBIX o0JracTei,
KOHTYPHBIX JINHUH, pacuer
TEOMETPUUECKUX apaMeTpoB
nzobpaxkernit).  [Ipenm3noHHBIE
¢doronurorpadum.

[IpoexumoHHbIE ONTHYECKUE
cucTeMbl. MeToabl  MOITy4eHHS
M300paskeHI B YaCTOTHO-

KorepeHTHoM cBere. llondArtue
KPUTHYECKOTO pa3Mepa U CTeIeHU
uHTerpanui. ONTHYECKHE CTONEI
IS TIO3ULIOHHPOBAHUS
00beKkTOB. Ha3HaueHue CTOJIOB.
[IpuHIUITEI TOCTPOCHMUS, OLIEHKA U
pacder TOYHOCTHBIX ITapamMeTpoOB
crona. Cromel Ha  OCHOBE

J(paKIMOHHBIX PEIIETOoK.
[Ipubopst JUTSt JIMHEUHBIX
n3Mepenuil. HazHauenue u 3amaun
M3MEpEeHHUH. Knaccudpuxanms
TIprOOPOB. [Ipubopst
KOMITapaTOpPHOTO THIA
(BepTHKaANBHBIC "




TOPU30OHTAJIBHBIC JJIMHHOMCDPHI,

H3MEpHTENbHbIC MaIlHHBbI),
CXEMEI, 0COOCHHOCTH
(YHKIIMOHUPOBaHHS u
IKCILTyaTAIHH. OcobeHHoCTH
MOCTPOCHHS, pacuera u
IKCILTYyaTAL[HH PBIYAKHO-
OINTUYECKUX TpUOOPOB.
[puHIUTIBI MOCTPOCHHS,
0CO0EHHOCTH IKCIUTyaTallH
ONTUMETPOB ¥ ONTHKATOPOB.
[IpuHIHUTIEL MOCTPOCHHS,
0COO0CHHOCTH IKCIUTyaTallH
KOHTaKTHBIX ~ HHTEep(hepoMeTpoB.
[pubopsr TSt YIIOBBIX
WU3MEpEHUI. Hasnauenue U
KiaccuuKanys puOOpOB.

CucreMsl N3MEPCHUA YIJI0B.
OCHOBHBIE  CXEMBI TMOCTPOCHUA

ONTHYECKUX yTIIOMEpOB u
KBaJ[paHTOB, 0COOEHHOCTH
(yHKIIMOHMpPOBaHUS, pacuera |
JKCIUTyaTalluHU. MeTtoibl
W3MEpeHus, peanu3yeMsble

TOHUOMETPOM, KOHCTPYKTUBHBIC
ocobenHocTd. [TpuHIUnBl paboTs!

JACITUTCIIbHBIX T'OJIOBOK )51
MIOBOPOTHBIX CTOJIOB,
KOHCTPYKTHBHBIE ~ OCOOECHHOCTH.
[TpuHumn JIeHCTBUS
ABTOKOJJTIMATOPOB, OCOOEHHOCTH
(hOTORNEKTPUUECKHX
aBTOKOJIJIMIMATOPOB, OJHO U JBYX
KOOpAMHATHBIE
aBTOKOJTMMATOpBL. I1puGopsr ams
KOOpPAMHATHBIX HU3MEPEHUM.
Ha3nauenue u obuactb
NpUMEHEHUs  TPUOOPOB. K]
Dunbrpanys ONTHYECKUX

curHasioB B OOC: cnexrpaiipHas,
NPOCTPAaHCTBEHHAs! M BPEMEHHasl.

Metonpl CIEKTPAJIHOM
¢dunsTpanmy, CeNeKIUs no
COCTOSIHHIO TOJISIPU3AIHH,

NpPOCTpaHCTBEHHAss  (pruIbTpaLus
KOTePEHTHBIX W HEKOTePEHTHBIX
ONTHYECKUX CHUTHAJIOB, METOABI
BBIOOpa TApaMeTPOB PACTPOBBIX
MPOCTPAHCTBEHHBIX  (DHIIBTPOB.
OunpTpanus IEKTPUIECKUX
curgaioB B OOC. Meromsl
CHHTE3a QHAJIOTOBBIX
KBa3HONTHMAJIBHBIX

YeTBIPEXTIOIFOCHHKOB, METOIBI
CHHTE3a JIMHEHHBIX IHM(POBBIX
¢uapTpoB. DOTO, KUMHOTEXHHUKA.
VYerpoiicTBO (otoammapara.
CoBpeMeHHBIE (horoammapatsl.
CrienmanbHbIe BUIBI (hoTOrpadui.

OcCHOBHBIE TTOHATHUS
(oromporiecca. [pubopsr
HOYHOro BHAeHHA. Ha3Hauenue u
3a7a4u. XapaKkTepucTuka
00BEKTOB HCCIIEIOBAHMS.
OcHOBHBIE (yHKIIMOHAIbHBIE
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OCHOBHBIC  THIIBI
BamxHenonsHbIE
OIITHUYECKUE
(BPOM).
MIPUHIIATIBI
OITHKH.

YCTPOICTBA.
prOopoB.
pactpoBble
MHKPOCKOIIBI
Teopernueckue
OMKHENOBHOM
BrxHENONBHEIE 30H/IBL.
OcHoBHbIE CXEMBI BPOM.
[puHIUTIBI CKaHMPOBAHUS
U300paKeHUH B BPOM.
OnexTtpoHHsle  TpakTel  O3C.
CrpykTypa aHAJIOTOBBIX u
aHaJIOro-1M(POBHIX KaHaJIOB,
MaTEeMAaTUYCCKUE METOIbI aHau3a

aHaJIOrOBBIX JIUHEHHBIX u
HEJIMHEIHBIX 3BEHBEB
UIEKTPOHHOTO  TPaKTa, MOJAEIH
1 dpoBBIX CUTHAJOB
(peweruyatple  GYHKIMH ) |
JIICKPETHBIX IJIEKTPOHHBIX
3JIEMEHTOB (pa3HoCTHBIE
ypaBHeHHs, Z- mpeoOpa3oBaHue,
CHCTEMHbBIE ¢$yHKIIUM).
OHepreTu4ecKuit pacuer,
TOYHOCTHOHI pacuer
W3MEPHUTENIBHBIX M CIIESIINX

OOBC, pacyer WHDOPMALMOHHON
eMKocTH HaOmoparensaeix ODC.

IIK-2/HA
Croco0HOCTE K
MOCTPOEHHIO
MaTEMAaTUYCCKUX
MoOJeNeH  OOBLEKTOB
HCCIIEIOBAHU u

BBIOOPY YHCIIEHHOI'O

Merona ux
MOJIETIUPOBaHUS,
pa3paboTke HOBOI'O

WIN BBIOOP TOTOBOI'O
QJICOPUTMa  PELICHHS
3a1a9u

4. IlpoBoauT
KOMITHIOTEPHOE
MOJZIENMPOBaHUE

(G yHKIIMOHUPOBAHUS
OINTHKO-3JIEKTPOHHBIX
nprOOpPOB HAa OCHOBE
(buznueckux
IIPOLIECCOB U SBJICHUI

AnHanuzatopsl H300pakeHHs B
OOC. HazHadueHue M CTpPYKTypa
PpacTpOBBIX u MaTpHUYHBIX
aHAJIU3aTOPOB, MIPUHLIUIIBI
CKaHHUPOBAHUsI U300pakeHHH,
CIIEKTPHl CHUTHAJIOB Ha BBIXOIC
aHanMu3aTopa U300pakeHusL.
AcTporupl. Hasnauenune 51

npuHLIUN aeiicteus. CTpyKTypHas

cxemMa 3BE3AHOr0 JaTdhka Ha
OCHOBE OZTHODJIEMEHTHOI'0
(doroxerekTopa. CrpykrypHas
cxXeMa 3BE3QHOr0 [aTdhka Ha

ocHoge 113C-matpuripl. OCHOBHBIE
TEXHUYECKHE mapaMeTpsl "
XapaKTePUCTUKH aCTPONATUYHUKOB.
TemomneneHraTopsl ¥ TEIJIOBBIE
TOJIOBKH CaMOHAaBEeIEeHH.
Hasznauenwne " NIPUHLUI
neiictBus. CTpPyKTypHBIE CXEMBI
TEIUTONENICHTaTOPOB M TOJIOBOK
CaMOHABEIEHU. CxeMbl
THPOIPUBOAOB. THIBI PacTPOBBIX

AHAJIM3ATOPOB  M300paKEHHUS W
MeTonbsl ()OPMHUPOBAHHA CHIHAJa
YIpaBIICHUSL. IIupomerpsl.
Hasznauenne " NIPUHLUI

neictBus. MeTtoasl  M3MEpeHus
TEMIepaTypsl W KiIaccH(UKAIISL
IMPOMETPOB. CtpyKTypHBIE
CXEMBI TIHPOMETPOB PA3TUIHBIX
TUIOB. TeXHWYecKne mapamMeTpsl
W XapaKTepUCTUKHA MHPOMETPOB.

JlazepHble JaTbHOMEPBL.
Hasznauenune Hu MPUHIUI
neictBusl. MeTtoasl  M3MEpeHus
JUCTAHIINA W KIacCH(UKAIIS

PI'3/Pedepar,
pasmestbl

BCC

3ayer, Bonpockl 1-4
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JTAIEHOMEPOB. CTpyKTypHEIE
CXEMBI HUMITYJIbCHBIX, (a30BBIX U
WHTEPPEPEHIIMOHHBIX  JIA3EPHBIX
JTATEHOMEPOB. TexHmueckue
mapaMeTphl H  XapaKTePUCTHKH
Ja3epHBIX JaTbHOMEPOB. Jlumapsl.
Haznauenue u TIPUHITATT
neiicteus.  CurHanm — 00paTHOTO
paccessHUS JTa3ePHOTO TIydKa B
nucrepcHoil  cpeme.  Metogpl
OOHAapyXKeHHS ¥  HU3MEpPCHUS
KOHIICHTPAITUK 3arpsA3HUTEICH B
atMochepe. CTPyKTYpHBIE CXEMBI
JIU/IapOB. TexHuueckue
mapaMeTpel Y XapaKTePUCTHKH
munapoB. JlazepHble THPOCKOIIEL.

Hasznauenue u TPUHITHTT
neiictBus. CTpykTypHas cxema
JIa3ePHOr0 THPOCKOMa Ha
JTIUCKP ETHBIX JJIEMEHTaX.
CTpykTypHas cxema BOJOKOHHO-
ONTHYECKOr0 JIa3ePHOTrO
THPOCKOTIA. TexHuueckne
mapamMeTpel W XapaKTePUCTHKH
JIa3ePHBIX THPOCKOIIOB.
OnepanoHHbIe MUKPOCKOIIBI.
Haznauenue. OcHoOBHBIE
XapaKTePUCTUKA U OCOOCHHOCTH.
Mopenu. JIBoitHOM
ONEpPAIMOHHBIA MHUKPOCKOMN  JJIA
o(ranpmortora. DHIOCKOIIBL.
Haznauenue. OcHOBHBIE
XapaKTEePUCTUKH. CxeMmsl.
Monenn. I'mOkme  DHIOCKOIEI.
Kectkue SHIOCKOITEL.

OdranbMornoruueckiue MpHUOOPEL.
Ha3znauenne wu kiaccudukanus.
OCHOBHBIE ~ XapaKTEpUCTUKU |
ocobenHocTu.  Pedpaxromerpsl

[lleneBrie JIaMITBL.
OdranbMoMeTphl.

Odranemockorn.  Juontpumerp.
OnTrueckue TIPUIIETIBL.
Haznauenne u kiaccudukanus
MIPULIETIOB. Teoperuueckue
OCHOBBI TIOCTPOEHHS IIPHILENIOB,
0COOEHHOCTH KOHCTPYKLIUHU
Pa3NUYHBIX THUIOB, OCOOCHHOCTH
SKCIITyaTaIH. [lepuckomnsl.
Hasznauenne " TIPUHLUIT
IEHCTBUSL. Knaccuguxanms
TIEPUCKOTIOB. OcobeHHOCTH
KOHCTPYKIMH DPAa3JIMYHBIX THIIOB,
0COOEHHOCTH SKCIUTyaTaIl|H.
TernoBuzopsl. Ha3znauenne wu
3aa4M. Knaccugukarms.
Crioco0sI CKaHMPOBAHUS
TIPOCTPAHCTBA. OcHoOBHEIE

(yHKIMOHANEHBIE  YCTPOMCTBA.
Crioco0sI 3amicu U OTOOpaKEeHUS

nHpOPMAIIHH. Texumaeckne
mapaMeTpbl M XapaKTePHUCTHUKH
TEIUIOBU30pOB.  BuneorexHuka.

CtpykTypa  BHUACOKaMEphl  Ha
II3C-matpurie. TeneoOBEKTHBEL.

8




Cucrembl CHHXPOHH3ALIUH.
Crioco0bl  KonupoBaHusl 1BeTa (
cuctembt NTSC, PAL, SECAM).
TexHndeckne  XapaKTePHCTHKH

BHJICOKaMeEp. Onruyeckue
cucteMbl ODC Kak JIMHCHHEIC
(hUITBTPEI TPOCTPAHCTBEHHBIX
yactoT. IloHsiTHE O Treomerpo-
ONTHYECKOM M300paKeHIH,
MpOCTEUIINI 3JIEMEHT,
CO3TAIOIIHI TEOMETpPO-

ONTHYECKOE  HU300pakeHHe -
TOHKasg JIMH3a C OECKOHEYHO
OOJIBIIUM JIHaMETPOM,
XapaKTEPUCTUKH peanbHbIX
ONTHYECKUX CHCTEM CO 3pauykaMu
KOHEYHBIX Pa3sMepoB, 3pPayKOBbIE
KOOPIMHATEI u GyHKLHS
OPONYCKaHHUs 3pauka, (YHKIUS
paccessHUSI TOYKH M ONTHYECKAs
nepenatouHass (DYHKIMS THITOBBIX
00bexkTBOoB ODC. OcobeHHOCTH
JIBYMEPHBIX HU(PPOBBIX CHUTHAJIOB,

ONTHMAJIbHBIE METO/IBI
JUCKpeTH3alyy (TUIBI PacTpOB) U
KBaHTOBaHUS (TunsI
MpebICKaKeHU ), METO/IbI
CHHTE3a JBYMEpHBIX JIMHEHHBIX
dpoBbIX ¢unbTpOB
(TpaHcBepcallbHbIE u
PEeKyppeHTHBIE ), ObICTpBIC
AJTOPUTMBI OPTOr OHAJIBHBIX
JIICKPETHBIX peoOpa3oBaHHA,

THIIOBBIC aJITOPUTMBI LU(POBOIL
KOPPEKIIMM ¥ IIPEeHapupOBaHUs

HN300paKeHUH, HEITMHEWHBIC
(paHroBsie) AITOPUTMBI
00paboTKH n300paskeHHiH,

THIIOBBIC HEJTMHEHHBIE TIPOLIELypbI
CIJIQKUBAHUA M TperapupoBaHus
N300paKeHUH, AITOPUTMBI
BTOpUYHON HU(PPOBOI 00paboTKU
JBYMEPHBIX CUTHAJIOB (BBIACIICHHUE

OJTHOPOIHBIX o0JracTei,
KOHTYPHBIX JINHUH, pacuer
TEOMETPUUECKHUX apaMeTpoB
nzobpaxkernit).  [IpenmsnoHHBIE
(doromuTorpadum.

[IpoexumoHHbIE ONTHYECKUE
cucTeMbl. MeToapl  MOTy4eHHS
M300paskeHI B YaCTOTHO-

KorepeHTHoM cBere. llonsArtue
KPUTHYECKOTO pa3Mepa M CTEIECHH
uHTerpanuy. ONTHYECKHE CTOJBI
ULt TIO3UIIMOHNP OBAHUS
0o0bekToB. HasHaueHme CTONOB.
[TprHOUTIBI TOCTPOCHNS, OLIEHKA 1
pacdeT TOYHOCTHBIX TapaMeTpoOB
croma. Cromsl Ha  OCHOBE
J(paKIMOHHBIX PEIIETOoK.
JRIZEE001200081 OITUMAJIBHON
¢unpTpanmu curHanos B ODC,
KBa3HONTHMANbHast (pruibTpanys.
OcobenHoctn (unpTpanun
MHOTOMEPHBIX CHT'HAJIOB,




KpUTEpPHH KadyecTBa
(yHKIIMOHMUPOBaHUS 00C,
MOHATUE CpPENHEro puUCKa U
OTHOUICHUS  CHUTHal-  IIOMeXa.
OunpTpanys OITHYECKUX
curHasioB B OOC: cnexrpaibHas,
NIPOCTPAHCTBEHHAs] M BpPEMEHHAS.

Mertonst CHEKTPAJIbHOM
(dbupTpanuy, CEJIEKIIUSA no
COCTOSIHHIO MOJISIPU3ALIUH,

NPOCTpaHCTBeHHast  (uubTpanms
KOTEPEHTHBIX ¥ HEKOTEPEHTHBIX
ONTHYECKUX CHTHAJIOB, METOJIBI
BHIOOpa TapaMeTpoB PacTPOBBIX
NPOCTPAHCTBEHHBIX  (DHIIBTPOB.
Ounprpanys INEKTPUUECKUX
curHaioB B OOC. Meronsl
CHHTE3a aHaJIOrOBBIX
KBa3HONTHMAaJIbHBIX

YETBIPEXITOIIOCHUKOB, METO/IbI
CHHTE3a JIMHEWHBIX IH(POBBIX
¢unbTpoB. DOTO, KHHOTEXHHKA.
YerpoiicTBo (hotoanmapara.
CoBpeMeHHbIe (oToanmapaTtsl.
Crneunanbible BUubl (otorpadum.

OcCHOBHBIE TIOHSITUS
(oronporecca. [Tpubopst
HOYHOI'O BUJCHUA. Hasnauenue u
3a7a4u. XapaKTepucTuKa
00BEKTOB HCCIIEIOBAHUS.
OcHoBHBIE (yHKLIMOHAIBHbIE
ycTpoiictBa.  OCHOBHBIE — THIIBI
puOOpOB. BbmxuenonsHbIE
pacTpoBble ONTHYECKUE
MHUKPOCKOIIBI (BPOM).
Teoperuueckue IIPUHLIMTIBI
OIIKHEONBHOMN OINTHKU.
bawxaenonsHbIe 30H[BI.
OcHoBHBIE CXEMBI BPOM.
[MTpuHLMIEL CKaHUPOBAHUS

n300paKeHUI B BPOM.
Onektponnsle  TpakTel  O3C.

CrpykTypa AHAJIOTOBBIX u
aHaJIOrO-1IM(POBBIX KaHaJIOB,
MaTeMaTHYeCKHe METOAbI aHaIu3a
aHaJIOTOBBIX JIMHEHHBIX u
HEITMHEWHBIX 3BEHBEB
3JIEKTPOHHOTO  TPakTa, MOJEIH
(P POBBIX CUTHAJIOB
(pemerdateie  QyHKIH ) H
JMICKPETHBIX 3JIEKTPOHHBIX
3JIEMEHTOB (pazHOCcTHBIE
ypaBHeHHs1, Z- TpeoOpa3oBaHME,
CHCTEMHBIE dhyHKIIN).
DHepreTUaecKuit pacuer,
TOYHOCTHOH pacyet

U3MEPUTENBHBIX W CIEISIIHNX
O3C, pacuer wuHMDOPMAIIMOHHOMN
eMKkocTH HaOmoparensHex ODC.

ITK-3/HA
CrnocobHOCTB K
BEIOOpY
ONTHUMAIIBHOTO
MeToja U pa3paboTke
porpaMm

5. ObpabaTsiBaeT u
aHAIN3UPYET
Pe3yABTATHI
HUCCIIEIOBaHUI

AHanmm3aTtopel U300paKeHHS B
ODC. HazHaueHme W CTIPYKTypa

PpacTpoBbBIX u MaTPUYHBIX
aHAJIM3aTOPOB, TIPUHINTIBI
CKaHMPOBAHUSA n300pakeHNH,

CIICKTPbI CHUTHAJIOB HA BbIXOJC

3auer, Bonpocs! 1-4
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AKCIEPUMEHTATBHBIX aHaJM3aTopa N300pakeHMsI.
HCCIIeIOBaHUM, IIpuHIMIB ONTUMAJIbHOU
TIPOBEAECHUIO ¢wnpTpanmu  curHanos B OOC,
OITHYECKHUX, KBa3WONTHMAJbHAS ~ (PHIBTpAIIUS.
(OTOMETPUIECKUX | Ocobennocti ¢$unpTpanmn
IIIEKTPUYECKUX MHOTOMEpPHBIX CHUT'HAJIOB,
n3MepeHnit c KpUTEpUH KavyecTBa
BEIOOpOM (hYHKIIMOHUPOBAHUS 02C,
TEXHIYECKHX MOHSITHE CPEJHET0 pHCKa |
CpescTB u OTHOILIGHHSI  CHTHalI-  TOMeXa.
00paboTKOit OnektponHele  TpakThl  ODC.
CrpykTypa aHAJIOTOBBIX u
aHaJIOro-1M(POBHIX KaHaJIOB,
MaTeMaTHYeCKUe METO/bl aHau3a
aHaJIOrOBBIX JTIUHEHHBIX u
HEJIMHEIHBIX 3BEHBEB
JJIEKTPOHHOTO  TPaKTa, MOJIEIH
1 dpoBBIX CUTHAJOB
(peweruyatple  GYHKIMH ) |
JIICKPETHBIX AIIEKTPOHHBIX
3JIEMEHTOB (pa3HocTHBIE
ypaBHeHHs, Z- mpeoOpa3oBaHue,
CHCTeMHBbIe (PYHKIMM).

2. MeTtoauka OueHKH 3TanoB GoOpMHPOBAHUA KOMIETEHIMIi M0 THCIUIIJIHHE

Pe3ynbrarel oOyueHUs MO AWCUUIUIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B IpOrpaMme
WHIUKATOpaMU JIOCTH)KEHUS KOMIIETEHIMM, MPOBEPSAIOTCS MpPH TMPOBEIEHUU MEpPONPUATHUN TeKylel
aTTectaluu (KOHTPOJIS) B IpOIlecce M3ydeHus JUCIUIUIMHBI YKa3aHHbBIX B Tabnuie paszaena 1.

B 2 cemecTtpe 00s3aTenbHBIM ATaloOM TEKYIIEH aTTECTAllMM SIBJSETCS pacueTHO-rpadudecKoe
3amanue (padora) (PI'3(P)). TpeboBanuss k BemosgHenuto PI'3(P), cocraB u mpaBuia OIECHKH
chopmynupoBansl B macnopte PI'3(P).

[IpomexyTouHas aTTectanus MO AUCHMILUIMHE TPOBOAUTCA B 2 ceMecTpe - B (opme 3auera,
KOTOPBIM HaIpaBjIeH Ha OIEHKY COPMHUPOBAHHOCTU PE3YJIBTATOB O0YUYCHUS IO JUCIMIUIMHE (MOJIYIIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B IpOrpaMMe MHIUKATOpaMu HoCTkeHus komrereHnuin [1K-1/HA,
ITIK-2/HA, TIK-3/HA 1 COOTHECEHHBIX C HUMH HHAUKATOPOB. (CM. TabmuIty pasnena 1).

3aueT nMpoBOJUTCS B YCTHOM dopme, 1o Omieram.

OO01ue npaBuiia BBICTABICHUS OIEHOK TEKYIIEH W MPOMEXKYTOYHOM aTTeCTalluy MO AUCLUILIMHE
OTIpEeINA0TCs OAIIIbHO-PEUTHHIOBON CUCTEMOM, MPUBECHHON B paboueil mporpaMmme AUCIUILITUHBL.

Ha ocHoBaHuM KpuTepueB, NPUBEACHHBIX B I1. 3, OCYIIECTBIIICTCS OIEHKA YPOBHEH JOCTHTHYTHIX
pe3ynbTaTOB OOYUYEHUS MO AUCHUIUIMHE, COOTHECEHHBIX C YCTAHOBIEHHBIMU B MPOTPaMMe UHIUKATOpaMU
noctmwkeHus komrerennui [TK-1/HA, TIK-2/HA, T1IK-3/HA, 3aKperuieHHbIX 3a JUCITUTIIINHOM.

3. OO0wmasi xapakTepucTHKA YPOBHel pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
AOCTHKEHUS] KOMIIeTeHIIH

IIpoaBunyrteiil. Teopernyeckoe coiepKaHME Kypca OCBOEGHO  NOJHOCTBIO.  CTyAEHT
JEMOHCTPUPYET CHCTEMAaTHYECKOe U TIIyOOKOoe MOHMMaHHe y4yeOHOro Marepuana U CIIOCOOHOCTh K
CaMOCTOSITETIbHOMY TOTIOJHEHHUI0O M OOHOBJICHMIO 3HAaHMHM B XoJie JaibHelmeidl ydeOHOM paboTel U
npogeccuoHanbHOU AesTenbHOCTH. ChopMHUPOBaHBl HEOOXOIMMBbIE HABBIKM MPAaKTHUYEeCKOH paboThl. Bee
y4ueOHbI€ 3aJaHNs, TPEYCMOTPEHHBIE TPOrPaMMOil 00yueHUsI, BBINOJIHEHBI KAUeCTBEHHO, 0€3 3aMevYaHuil.
PesynpraThl 00ydyeHUs MO AMCHUILIMHE (MOJIYNIO), COOTHECEHHbIE C YCTaHOBJIIEHHBIMH B IpOrpamMme
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WHIWKATOPAaMHU JOCTIDKCHHMSI KOMIIETEHIIMH, OIICHEHBl YHCIOM 0ajuloB, BXOJSIIMM B JMANa30H
IIPOJABUHYTOTO YPOBHSL.

BazoBbiii. Teoperuueckoe coaepkaHHEe Kypca OCBOGHO B 00beMe, HEOOXOAWMOM st
JnanbHEWIer ydeOpl u  Mpo(ecCHOHANBHOW  NIeATENBbHOCTH. HaBBIKM MpakTUYEecKo  paboThI
chopMupoBaHbl HAa 0a30BOM ypoBHE. Bce mpeaycMoTpeHHBIe IporpaMMoOil 00yueHust yaeOHbIe 3aaHus
BBITIOJIHEHBI C HEOOJBIIMMU TOTPEIIHOCTAMHU. Pe3ynbTaThl OOy4YeHHS MO TUCHUIUIMHE (MOIYIIIO),
COOTHECCHHBIE C YCTAaHOBJICHHBIMU B MPOTPAMME WHIUKATOPAaMHU JIOCTHIKCHUS KOMIICTCHIIMNA, OT[CHEHBI
9HCI0OM 0aJUIOB B Ipejiesiax 0a30Boro ypoBHSI.

Ioporosbiii. Teopernueckoe colepkaHuE Kypca OCBOEHO B 00beMe, HEOOXOIUMOM s
TanpHeWe yaeOrl 1 mpodecCHoHaNbHON e TeIbHOCTH. HeKoTophle pakTHUeCcKre HaBBIKA paboThI ¢
chopMupoBanel ¢ mpobOenamu. YdeOHbIE 3aJaHMs, NPEAYCMOTPEHHBIE TporpaMMol oOydeHus,
BBIMIOJTHSUINCh ¢ OIMMOKAaMH, WCIPABICHHBIMH 1107, PYKOBOJCTBOM IperojaBaTens. Pe3ynbTarsl
o0yueHus Mo AUCUUIUIMHE (MOIYIII0), COOTHECEHHBIE C YCTAHOBIEHHBIMU B NMPOTpaMMe MHAUKATOPAMHU
JOCTUKEHHS] KOMIIETEHIIMH, OLIEHEHbI YHCIIOM OaJlJIOB B MpezesiaXx MOPOroBOTO YPOBHS.

Huske moporosoro. Teopetnueckoe cojiepkaHue Kypca OCBOeHO (parmeHTapHO. HeoOGxoanmbie
HaBBIKM TMPAKTUYECKOW paboThl CHOPMUPOBAHB MHHMMAJIBHO. BOJBIIMHCTBO y4eOHBIX 3aJaHUH,
MPEAYCMOTPEHHBIX MPOTpaMMOl OOydeHHUsi, HE BBITIOJHEHBI. Pe3ynbTaThl 00y4deHUs MO JUCITUTUIHHE
(MOyII0), COOTHECEHHBIE C YCTAHOBJIICHHBIMU B TIPOTrpaMMe WHIUKATOPaMH JOCTHKEHUSI KOMITETEHITUH
OIIEHEHBI YMCIIOM 0aJUI0B, BXOSIINX B TUANIA30H HUXKE TIOPOTOBOTO YPOBHSI.
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denepalibHOE roCy1apCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKACHHUE
BBICIIEr0 00pa30BaHuUs
«HoBocubupckuii rocyiapcTBeHHBI TEXHUYECKUH YHHBEPCUTET

Kadenpa ontuuecknx nHOPMAITMOHHBIX TEXHOJIOTUN

IHacnopt 3auyera
110 JUCHUIIJIMHE «OnThyeckue u ONTHUKO-3JICKTPOHHBIC CUCTCMbI U HpI/I60pI>I», 2 CEMECTP

1. MerToauka oleHKH

3ager mpoBogUTCS B YCTHOW (opme, mo Owieram. burer coctomt w3 2 BONPOCOB U
(bopMupyeTCst TIO CIEAYIOIEMY TTPABIITY:
— TIEepBBIN BONPOC BEIOMPAETCS U3 TMana3oHa Bopocos 1-7;
— BTOPO¥ BOIIPOC U3 JiHiaria3oHa Borpocos 8-14.
Takum oOpa3oM, HpPOBEPSIIOTCS pPe3yIbTaThl OO0Y4YEHHs] IO AUCHUIUIMHE (MOJIYIIO),
COOTHECEHHBIE C YCTAHOBJICHHBIMH B TIpOTpaMMe WHAWKATOpaMH JIOCTHIKCHHUS
KOMITETCHITUH.
Ha 3agere mpemnojaBarens BIpaBe 3aaBaTh CTYACHTY YTOUHSIONIME W IOTIOJHHUTEIHHBIC
BOIPOCHI U3 00111ero nepeyns (11. 4).

dopma Guiera [yis 3adera

HOBOCHBMPCKUI TOCYJAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®akynpreT OTD

Buaer Ne
K 3a4eTy 1o JuciuuruinHe «ONTHYECKUE U ONITHUKO-3JIEKTPOHHBIC CUCTEMbI U TPHOOPHD»

1. Bompoc 1.
2. Bompoc 2.

YTBepxaaro: 3aB. Kadeapoi JIoJDKHOCTE, PO
(moammcp)

(mara)

2. Kpurtepun oumeHKH pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
HHIMKATOPOB JOCTHKCHUSI KOMIIeTeHIHI

OtBeT Ha Ouier JId 3a4€Ta 3aCYUTBIBACTCA Ha NMPOABHHYTOM YPOBHE, €CJIIM CTYACHT
IIpOBOAUT CpaBHI/ITCJ'IBHHﬁ KOMILIEKCHBIM aHaIM3 MaTrepuralia, BbISIBIACT HpOGJ'IeMBI, npeaiiaract
MCXAaHU3MblI HUX PCHICHUA, MPCACTABIACT KOJHMYCCTBCHHBIC XAPAKTCPUCTHUKU OIPCACICHHBIX
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MPOIIECCOB, TMPHUBOAUT KOHKpETHblEe mpuMepbl. COBOKYMHOCTh pE3YJIbTaTOB OOYYEHHUS I10
IUCUUIUIAHE (MOJYII0) M COOTHECEHHBIX ¢ HUMH MHIMKATOPOB JTOCTH)KEHUS KOMIIETEHIMHA He
COJICPKHUT MPOOENIOB. YCTaHOBIEHHBIE B IPOTPaMME KOMIIETCHIIMU C(POPMHUPOBAHBI B MOJIHOM
o0beme. Ouenka coctasisieT om 35 0o 40 6annos.

OTBer Ha OwIeT Iy 3aUeTa 3aCUUTHIBACTCS Ha 0230BOM YPOBHE, €CIIM CTYJCHT IIPHU OTBETE
Ha BOIPOCH (POPMYIUPYET OCHOBHBIC TMOHSTHS, TACT XapaKTEPHCTHUKY IPOIECCOB, SBIICHHIA,
MIPOBOJIUT aHAIIM3 MPUYMH, YCIOBUH, CIIOCOOEH MPEICTaBUTh KOJMYECTBEHHBIC I KaYeCTBEHHBIE
XapaKTepUCTUKH IpolieccoB. COBOKYITHOCTh Pe3ysIbTaTOB OOYYEHHS 10 AUCLHUILIMHE (MOJYJIIO)
Y COOTHECEHHBIX C HUMH MHIMKATOPOB JOCTHIKCHHUSI KOMIIETCHIIUI COJEP)KUT HECYIIECTBEHHBIE
npoOenbl. YCTaHOBIICHHBIE B MPOTpaMMe KOMIIETEHIIMH cOpMHpOBaHBI Ha 0a30BOM YpOBHE.
Ouenka cocrasmnser om 34 do 27 6annos.

OTtBer Ha OwieT Iyl 3ayeTa 3aCUMTHIBACTCS HAa MOPOrOBOM YPOBHE, €CIM CTYICHT IpH
OTBETE€ Ha BOIPOCH JAa€T OIpPEICIICHHE OCHOBHBIX IOHATHH, MOXXET IOKa3aTh IPUYMHHO-
CIIEZICTBEHHBIE CBs3M  siBIIeHWA. COBOKYIMHOCTh pE3YJIbTaTOB OOYYEHUS O JUCIHILINHE
(MOIyNI0) W COOTHECEHHBIX C HUMH HWHIWKATOPOB JOCTIIKEHHUS KOMIIETEHIIMH COJCpPIKHT
npoOenbl. Y CTaHOBJICHHBIE B IIPOrpaMMe KOMIIETEHIINH C(OPMHUPOBAHBI HA TIOPOTOBOM YPOBHE.
Onenka cocrainsier om 26 0o 20 b6annos.

OTBer Ha Owner I 3adeTra CUMTACTCS HEYAOBJIETBOPUTENLHBIM (HIKE IMTOPOTOBOTO
YPOBHS), €CIM CTYACHT MpPU OTBETE HA BOIPOCHI HE JIACT ONPE/eICHHH OCHOBHBIX MOHSTHMA, HE
CTMOCOOEH TOKa3aTh MPUYUHHO-CIIEJCTBEHHBIC CBSI3U sBIeHHNA. COBOKYITHOCTh pE3YJIbTAaTOB
oOy4eHHs 1O AWCHUIUIMHE (MOJIYJI0) W COOTHECEHHBIX C HUMH HWHAWKATOPOB JOCTWIKCHUS
KOMTIETEHITNI COJCPKUT CYIIECTBEHHBIE MMPOOEITBl. Y CTAHOBJICHHBIE B TPOTPAMME KOMIIETECHITUH
He chopmupoBanbl. OlieHKa cocTaBiseT menee 20 6annos.

3. IIkajiaa oneHKH

3adeT cyuTaeTCs CAAHHBIM, €CIIM CyMMa OaJIOB IO BCEM 3a/laHUsIM OWJIeTa COCTaBIISIET OT
10 no 20 6amnoB BrmounTenbHO. Cymma Menee 10 O6anmoB mpu3HAETCS HEYJIOBICTBOPHUTEIBHBIM
Pe3yIbTaTOM NMPOMEKYTOYHON aTTeCTallu MO AUCUUIUIHHE.

B o0mieii omeHke mo AUCHUIUIMHE Oalibl 3a 3a4e€T YYUTHIBAIOTCS B COOTBETCTBUH C
MpaBUjIiaMy OaJUTbHO-PEHTUHTOBOM CUCTEMBI, ycTaHOBIeHHBIMU B HI'TY.

4. Bompocs! k 3aueTy o AucHuIMHe «ONTHYECKHE U ONTUKO-3JICKTPOHHbBIE CUCTEMBI U
MPUOOPHI»

1. OcobenHoctu GUIBTPALIU MHOTOMEPHBIX CUTHAJIOB, KDUTEPHH KauecTBa
¢ynkunonuposanus OOC, NoHATHE CPEAHEr0 PUCKA U OTHOILIEHUS CUTHAJI- IIOMeXa.

2. O®unbTpauus ontuyeckux curHanoB B OOC: criekTpaibHas, IPOCTPaHCTBEHHAS U
BpPEMEHHasl.

3. Merto/pl cieKTpalibHON (MIIBTPALIUH, CEJIEKLUS IO COCTOSHUIO TOJISPU3ALIH,
IPOCTPAHCTBEHHAS (PHIIBTPALMS KOT€PEHTHBIX U HEKOT€PEHTHBIX ONTUYECKUX CUTHAJIOB,
METO/Ibl BBIOOpa MapaMeTpOB paCTPOBBIX MPOCTPAHCTBEHHBIX (DUIBTPOB.

4. Tudpossie MeTo 161 00paboTKu 300paxennit B O9C. OcoOeHHOCTH IBYyMEPHBIX
IU(POBBIX CUTHAJIOB, ONITUMAJIbHBIE METOJIbI JUCKPETU3ALIUH (TUIIBI PACTPOB) U
KBAHTOBaHMUS (TUIIBI IPEIBICKAKEHUH).

5. Mertozpl pacuera nmapamMeTpoB U XapakTepuCcTUK 3BeHbeB ODC. DHepreTuueckuil pacuer,
TOYHOCTHOM pacdeT U3MepUTeNnbHbIX U cieadumnx O9C, pacueT HHHOPMATUOHHON
emKkocTu HabmoaareabHbIx OOC.

6. WudpopmarronHsle HaOMIOAATENbHbIE ONTUYECKHE U ONTHKO-3JIEKTPOHHBIE TIPUOOPHI.
Muxkpockomnsl. Haznauenue u 3agauu.

7. MeTtozpl 1 CXeMbl UCCIIE0BaHUI B MUKPOCKOTIMU. OCHOBHBIE (DYHKIIMOHAILHBIE
ycrpoiictBa. KoHcTpykius Mukpockomna. OCHOBHBIE TUITBI MUKPOCKOTIOB:
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10.

11.

12.

OMOJIOTUYECKHIA, METAIIIOTrpaQHIECKU, CTEPEOCKOTUYECKUH, JTFOMHUHECIICH THBIM.
Buneorexnuka. Ctpykrypa Buaeokameps! Ha [13C-marpune. TeneoobekTuBbl. CUCTEMBI
cunxpoHusanuu. CriocoObl kogupoBanus 1seta ( cuctemsl NTSC, PAL, SECAM).
TexHuueckue XapakTepUCTUKU BUJEOKaMeED.

OnTuyecKkre U ONTHKO-IEKTPOHHBIE H3MEPUTENIbHBIE TPUOOPHI.

[Ipubopsl s nuHENHHBIX U3MepeHnid. HazHauenue u 3aaun u3MepeHuii.
Krnaccudukarus npudopos.

[TpuGops! ans yriaoBeix u3Mepenuil. Haznauenue n knaccudukanys nprudopos. CucTeMbl
n3MepeHus yriioB. OCHOBHbBIE CXEMBI TIOCTPOECHUSI ONTHUECKUX YTIIOMEPOB. MeTo bl
W3MEPEHUs, pealin3yeMble TOHHOMETPOM, KOHCTPYKTUBHBIE 0COOCHHOCTH.

[TpuHIIMTIBI PaOOTHI AETUTEIBHBIX TOJOBOK U IOBOPOTHBIX CTOJIOB, KOHCTPYKTHBHBIC
ocobeHHocTH. [IpuHIMN IeHCTBUS aBTOKOJUIMMATOPOB, 0COOEHHOCTH
(hOTOANEKTPUYECKUX aBTOKOJNIUMATOPOB, OJHO U IBYX KOOPIAUHATHbBIE
aBTOKOJIJTUMATOPBI.
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«HoBocubupckuii rocyiapcTBeHHBI TEXHUYECKUH YHHBEPCUTET

Kadenpa ontuuecknx nHOPMAITMOHHBIX TEXHOJIOTUN

IHacnopt 3auyera
110 JUCHUIIJIMHE «OnThyeckue u ONTHUKO-3JICKTPOHHBIC CUCTCMbI U HpI/I60pI>I», 1 CEMECTP

1. MerToauka oleHKH

3ager mpoBogUTCS B YCTHOW (opme, mo Owieram. burer coctomt w3 2 BONPOCOB U
(bopMupyeTCst TIO CIEAYIOIEMY TTPABIITY:
— TIEepBBIN BONPOC BEIOMPAETCS U3 TMana3oHa Bopocos 1-7;
— BTOPO¥ BOIIPOC U3 JiHiaria3oHa Borpocos 8-14.
Takum oOpa3oM, HpPOBEPSIIOTCS pPe3yIbTaThl OO0Y4YEHHs] IO AUCHUIUIMHE (MOJIYIIO),
COOTHECEHHBIE C YCTAHOBJICHHBIMH B TIpOTpaMMe WHAWKATOpaMH JIOCTHIKCHHUS
KOMITETCHITUH.
Ha 3agere mpemnojaBarens BIpaBe 3aaBaTh CTYACHTY YTOUHSIONIME W IOTIOJHHUTEIHHBIC
BOIPOCHI U3 00111ero nepeyns (11. 4).

dopma Guiera [yis 3adera

HOBOCHBMPCKUI TOCYJAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®akynpreT OTD

Buaer Ne
K 3a4eTy 1o JuciuuruinHe «ONTHYECKUE U ONITHUKO-3JIEKTPOHHBIC CUCTEMbI U TPHOOPHD»

1. Bompoc 1.
2. Bomipoc 2.

YTBepxaaro: 3aB. Kadeapoi JIoJDKHOCTE, PO
(moammcp)

(mara)

2. Kpurtepun oumeHKH pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
HHIMKATOPOB JOCTHKCHUSI KOMIIeTeHIHI

OtBeT Ha Ouier JId 3a4€Ta 3aCUUTHIBACTCA Ha NMPOABUHYTOM YPOBHE, €CIIUW CTYACHT
IIpOBOAUT CpaBHI/ITCJ'IBHHﬁ KOMILIEKCHBIM aHaIM3 MaTrepuralia, BbISIBIACT HpOGJ'IeMBI, npeaiiaract
MCXAaHU3MblI HUX PCHICHUA, MPCACTABIACT KOJHMYCCTBCHHBIC XAPAKTCPUCTHUKU OIPCACICHHBIX
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MPOIIECCOB, TMPHUBOAUT KOHKpETHbIE mpuMepbl. COBOKYMHOCTh pE3YyJIbTAaTOB OOY4EHHUS I10
IUCUUIUIAHE (MOJYII0) M COOTHECEHHBIX ¢ HUMH MHIMKATOPOB JTOCTH)KEHUS KOMIIETEHIMHA He
COJICPKHUT MPOOENIOB. YCTaHOBIEHHBIE B IPOTPaMME KOMIIETCHIIMU C(POPMHUPOBAHBI B MOJIHOM
o0beme. Ouenka coctasisieT om 35 0o 40 6annos.

OTBet Ha OwIIeT A1 3aUeTa 3aCUNTHIBACTCS Ha 0230BOM YPOBHE, €CIIH CTYJICHT MPU OTBETE
Ha BOTPOCH (OPMYIUPYET OCHOBHBIC TMOHSTHS, ACT XapaKTEPHCTUKY IPOLECCOB, SBICHHM,
MIPOBOJIUT aHAIIM3 MPUYMH, YCIOBUH, CIIOCOOEH MPEICTaBUTh KOJMYECTBEHHBIC I KaYeCTBEHHBIE
XapaKTEepUCTUKH TpolieccoB. COBOKYIMHOCTh PE3y/IbTaTOB 00yYEHUS 110 AUCHUIUIMHE (MOIYINIO) U
COOTHECEHHBIX C HUMHU HHIUKATOPOB IOCTH)KCHHUS KOMIIETCHIMH COJEPKUT HECYIIECTBEHHBIC
npoOenbl. YCTaHOBIICHHBIE B MPOTpaMMe KOMIIETEHIIMH cOpMHpOBaHBI Ha 0a30BOM YpOBHE.
Ouenka cocrasmnser om 34 do 27 6annos.

OTBeT Ha OwJIeT Jy1s 3a4€Ta 3aCUUTHIBAECTCSI HA IOPOTOBOM YPOBHE, €CJIU CTYJEHT IIPH OTBETE
Ha BOTIPOCHI JA€T OTpE/eIeHHne OCHOBHBIX MOHSATHH, MOXKET NOKa3aTh MPUYMHHO-CJIC/ICTBEHHbIE
cBs3u siBieHUNA. COBOKYNMHOCTb pe3y/lbTaTOB OOyYeHUs MO JUCUHUIUIMHE (MOIYJII0) U
COOTHECEHHBIX C HHMH WHIMKATOPOB JIOCTW)KCHHS KOMIICTEHIIMHA COJECPKUT TPOOEIIHI.
YcTaHOBIIEHHBIE B IIpOrpaMMe KOMIETEHIIMH C(OPMHUPOBAHBI HA MOPOroBOM ypoBHE. OlieHKa
cocTaBiser om 26 do 20 b6annos.

OtBer Ha OwyieT Ui 3aueTa CUYMTACTCS HeyAOBJEeTBOPUTEJBHBIM (HIKE MOPOrOBOTO
YPOBHS), €CIM CTYACHT MpPU OTBETE HA BOIPOCHI HE JIACT ONPE/eICHHH OCHOBHBIX MOHSTHMA, HE
criocoOeH ToKa3aTh MPUYMHHO-CIEACTBEHHbIE CBSI3M siBICHUH. COBOKYMHOCTh pE3YyJbTaTOB
oOy4eHHs 1O AWCHUIUIMHE (MOJIYJI0) W COOTHECEHHBIX C HUMH HWHAWKATOPOB JOCTWIKCHUS
KOMTIETEHITNI COJCPKUT CYIIECTBEHHBIE MMPOOEITBl. Y CTAHOBJICHHBIE B TPOTPAMME KOMIIETECHITUH
He chopmupoBanbl. OlieHKa cocTaBiseT menee 20 6annos.

3. IIkajiaa oneHKH

3a4er cuMTaeTCs CJAaHHBIM, €CJTH CyMMa OaJlTOB 110 BCeM 3a/iaHusIM OusieTa coctarisieT oT 10
no 20 6amtoB BrmounTenbHO. Cymma meHee 10 OaimoB mMpu3HAETCS HEYAOBIETBOPUTEIHHBIM
Pe3yIbTaTOM NMPOMEKYTOYHON aTTeCTallu MO AUCUUIUIHHE.

B o0mieii omeHke mo IUCHUIUIMHE Oayuibl 3a 3a4€T YYMTHIBAIOTCS B COOTBETCTBHH C
MpaBUjIiaMy OaJUTbHO-PEHTUHTOBOM CUCTEMBI, ycTaHOBIeHHBIMU B HI'TY.

4. Bompocs! k 3aueTy o AucHuIMHe «ONTHYECKHE U ONTUKO-3JICKTPOHHbBIE CUCTEMBI U
MPUOOPHI»

1. OOmwue npuHIUIBI TOCTpoeHUs U pyHkunoHupoBanus OOC, ux kiaccuduranus u

000011eHHas CTPYKTYpHas cxeMa. JIuHeiHas Moiesb 3BEHbEB.

Knaccugukanus onTH4ecKux U ONTHKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM.

3. O06o0061eHHbIe QYHKIIMOHABHBIE CTPYKTYPBI MPUOOPOB, (PyHIIMOHATIHHBIE YCTPONUCTBA,

OJIOKH U 3JIEMEHTBI, XapaKTEPUCTUKU KaueCcTBa MPHUOOPOB U CHCTEM.

Onrtuyeckure CUrHaiIbl U METObI UX MAaTEMaTUYECKOIO ONUCaHMSL.

Buasl n Mmaremarnyeckue MOJIeNId CUTHAJIOB. MOy LU U IEMOTYJISIIUS CUT HAJIOB.

dusnyecKkue 0CHOBBI MPEICTABICHUH 00 ONTHYECKOM CUTHAE, MPOCTEHIINEe ONTHYECKUE

CHUTHAJIBI.

7. TIpocTpaHCTBEHHBIE YACTOTHI U CIIEKTPBI, ONTHYECKHE CUTHAJIBI PEeaJIbHBIX KOT€PEHTHBIX

U HEKOT'€pEHTHBIX HCTOYHUKOB, METO/Ibl pacueTa napaMeTpoB U XapaKTepPUCTUK

MaTeMaTU4YEeCKUX MOJIeIel TUMOBBIX €CTECTBEHHBIX U HCKYCCTBEHHBIX UCTOYHUKOB B

00C.

Amnanmuzatopsl nzo0paxenus B O9C, ckaHMpOBaHUE U300paKeHUH.

9. HazHaueHue M CTPYKTypa pacTPOBBIX U MATPUUHBIX AHATU3aTOPOB, IPHUHIIUIIBI
CKaHMPOBaHUs N300PAKEHUH, CIIEKTPBI CUTHAJIOB HAa BBIXOJIE aHAIN3aTOpa U300p aKeHHUI.

10. Onexrponnsle TpakTel ODC. CTpyKTypa aHAJIOTOBBIX U aHAJIOTO-IU(POBIX KAaHAJIOB,

N

o aks

o
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11.

12.

MaTeMaTHYECKUE METO/Ibl AaHAJIN3a aHAJIOTOBBIX JIMHEHHBIX U HEJIMHEHHBIX 3BEHBEB
AJIEKTPOHHOTO TPAKTA, MOJIEIH HU(PPOBBIX CUTHATIOB U TUCKPETHBIX AJIEKTPOHHBIX
JJIEMEHTOB.

[IpeoOpazoBaHre CTATUCTUYECKUX XapAKTEPUCTHK CIIyJaHBIX CUTHAJIOB B 3BEHBSIX
ODC. DreMeHThI TeOpUH TpeoOpa30BaHUSI MOMEHTHBIX (PYHKIIUN B TUHCHHBIX CUCTEMAX,
pacueTr CTaTUCTUYECKUX XapaKTEPUCTUK CIy4alHbIX CUTHAJIOB HA BBIXOJE ONTHYECKOMN
CUCTEMBbI, aHAJIN3aTOPa U300paKEHUSI U TMHEWHOMN YacTH AJIEKTPOHHOTO TPAKTa.
[IpuHuune! ontuManbHOM ¢uibTpanuu curHanoB B OOC, kBa3uonTuMaabHas
¢wibTpanus. [IpeoOpazoBaHHe CTATUCTHUECKUX XaPAKTEPUCTUK CITYUAHBIX CUTHAJIOB
3JIEMEHTAaMU ONTHUKO-3JIEKTPOHHON CUCTEMBI.



denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE yUpeKIeHHEe
BBICIIIETO 00Pa30BaHUs
«HoBOCHOMPCKUH TOCYIaPCTBEHHBIH TEXHUYSCKHH YHUBEPCHTET)
Kadenpa ontnueckux nHPOPMALIMOHHBIX TEXHOJIOTUI

IMacnopt
pacdyeTHO-Tpaguyeckoro 3aganus (padornbl)

110 JTUCHUIIIINHE «OnTHyeckne u ONTUKO-3JICKTPOHHBIC CUCTEMBI U HpI/I60pI)I», 2 CEMECTP

1. MerToanka OLleHKH

Bemonnenune pacuerno-rpadudeckoro 3ananus (paborer) (manee - PI'3(P)) sBusiercs
dbopmoii Tekymiei arrecTtanuu (KOHTPOJS) IO AMCUUIUIMHE, MPEAyCMOTPEHHOM Yy4eOHBIM
IUJIAHOM.

Hens PI'3(P): cTyaeHTH MOMKHBI OCBOMTH M HAYyUYMTHCS MPOrPAMMHON peali3aliuu
MPUHIUIIOB, METOAOB U AaJTrOPUTMOB pEIICHUS OCHOBHBIX W BCIIOMOTaTeNbHBIX 3a1ad,
paccuMTaTh MapaMeTphl 3aIaHHON CHCTEMBI CBS3H.

Ob6s3arenpubiM  dnementoM  PI3(P)  sBasitorcs  kpaTkuid  o030p MaTepuana 1o
BBIMOJNHAEMOI paboTe, CTPYKTypHas WM OJIOK-CXeMa BCEro YCTPOMCTBA B LIENOM, C OMUCAaHUEM
paboTsl, mogpoOHas 6JI0K-cxema pa3pabaTbiBaeMoro 6J0ka ¢ MOAPOOHBIM ONMKUCAHUEM COCTaBa U
IPUHIHUIIA PAa0OTHl ¢ HEOOXOIMMBIMU PACUETHBIMU (HOPMYyITaMHU.

Howmep 3ananus coorBeTcTBYeT nociuenteil nudpe (nudpam) B HoMepe 3a4€THOW KHUKKH
(crynenueckoro ouiiera).

PI'3(P) BbImonHsIETCS MHANBUIYATBHO.

KonnuectBo 3amaHmii  10CTAaTOYHO [JJs1 OOECIEUEHHs, KaXJAO0ro oOydaromerocs
WHIUBHUAYanbHBIM 3a1anueM PI'3(P).

3amena 3ananusi PI'3(P) ocy1iecTBiaseTcst Mo COriacoBaHUIO € MpeEroaaBaTesieM U3 Ynuciia
PE3EpPBHBIX (HE 3aHSTHIX) 3aJaHUM.

[lepen BBITONHEHHEM 3aJaHHsl CTYACHT JODKEH O3HAKOMHUTBHCS TEOPETUYECKUMHU
MaTepHayaMH 10 CUCTeMaM U Tpuoopam CBSI3H.

[IpenonaBatens OCYIIECTBISET PYKOBOACTBO IO BBHINOJHEHUIO 3aJaHUsl, OKa3bIBaET
KOHCYJIbTAIIMOHHYIO MIOMOIIb U IpuHuUMaeT otdet no PI'3(P).

[To pesynbratam BeimonaHeHusi PI'3(P) BeimomHsieTcss OTYeT, KOTOPBIM COCTOMT U3
CIIENYIOUIUX YaCTEH:

1. TuTynbHBIN JUCT (CM. HUXKE).

2. Benenune.

3. TeopeTnueckass 4acTb, MpeACTaBISAONIas COOONM YEeTKH W pa3BEepHYTHIH OTBET Ha
Borpoc. [lo Mepe HEOOXOOUMOCTH TEKCTOBBIH MaTepHanl MOXKET JOMOIHSITHCS
rpadukaMu, puCyHKaMu M TaOJIULIaMU.

[IpakTnyeckas 4acTs.

BriBosbI.

CHucok WCMOJIb30BaHHOW JHTEPATYphl, WHTEPHET-UCTOYHHUKOB U MPOTPAMMHBIX
CPEACTB.

o ok

Tpebosanus xk ogpopmienuro:

O6bem PI'3(3) no 10 crpanui mammHomucHOro Tekcra popmara A4. Hlpudt Times New
Roman, 12. ®opmynsl Habuparotrcs B pemaktope Math Type. Pa3menienne ckaHMpOBaHHBIX
dopmyn He nomyckaercs. Hymeparusi cTpaHuIl CKBO3Has, B HIDKHEH 4acTW JIMCTa MO LEHTPY
apabckumu  mudpamu. Pabota  momkHa  OBITH  OTpElAaKTHpPOBaHA, HE  COIEPXKATh
opdorpaduuecknx, CHHTAKCHYECKAX U CTUIICBBIX OIINOOK.



OTdeT B ycTaHOBIEHHBIE CPOKHM chaercs Ha kadenpy s npoBepku. I[IpemonmaBatens
OIICHUBAET KA4YECTBO pPabOThI, OTMEUAET MOJIOKUTEIbHBIE CTOPOHBI M HEAOCTATKH pPabOTHI H
OIpeNeNsieT, JOIyCKaeTes I OHa K 3amuTe. [Ipy HeoOX0AMMOCTH MpernoaBaTelb BO3BpaIIaeT
PI'3(P) crynenty nns nopabOTKM M YCTaHABIMBAET CPOKHM MOBTOPHOTO IMPEAOCTABICHUS IS
poBepKu. J0 3amuThl padoThI CTYJEHTOM JIOJDKHBI OBITH CIETaHbl HEOOXOIUMBIE HCIIPABICHUS
1 JIOTIOJTHEHUS 10 BCEM 3aMeUaHusIM IpenoiaBaTes.

[Ipn monoxutenbHOM pe3yibTaTre orneHuBanus PI'3(P) crymenT e€ pacmeuaTteiBaer,
nepenaeT Ha Kadeapy U 3alMIIAeT O CECCUU B Ha3HAUEHHOE MPErnoJaBaTesieM BpeMsl.

3ammra PI'3(P) cocrour B WHOWMBHAyalbHOM YCTHOM COOECEIOBaHWUU CTYyJEHTa C
npenojaBaresneM. B mpoiiecce 3auIuThl BBISBISIETCS YPOBEHb 3HAHUM CTYJEHTA, CTENEHb €ro
CaMOCTOATENILHOCTH TpU  BBINOJHEHMH paboTel. [lo pesynabTaTam 3alMThl  CTYJIEHTY
BBICTABJISIETCS. OIEHKA B COOTBETCTBUU C KPUTEPHUSIMHU, NPUBEIAECHHBIMH B T. 2 HACTOSIIETO
ITacnopra.

2. Kputepuu oueHKH pe3yjbTaTOB O0y4YeHHsS, COOTHECEHHBIX C YPOBHSIMH OCBOEHHS
HHINKATOPOB J0CTUKEHUS KOMIIeTeHIUMH

OOume npaBuiaa BBICTABICHUS OLIGHOK TEKYyLIeH aTTeCTallud ONpeleNstoTcs OajulbHO-
PEUTHHIOBOM CHCTEMOH, yCTaHOBIIEHHOM JIOKaJIbHBIM akToM HI'TY.

PI'3(P) cumraercs BBINOJIHEHHOW Ha NMPOABMHYTOM YpPOBHE, €CIIM BCE HEOOXOIUMbIE
pacuersl MPOU3BEACHBI CaMOCTOSTEILHO M 0e3 ommbok; Bce pasnensl PI'3(P) BbImosiHEHbI
MPaBUJILHO M B TIOJIHOM 00BbeMe; pabota oopmiieHa B COOTBETCTBHM C TpeO OBaHMSIMH; CAaHa
Mpero/aBaTeNlio B yKa3aHHbIE CPOKM U HE BO3Bpallayach sl JAOPaOOTKH; JaHbBI IOJHBIE U
pa3BepHYTbl€ BBIBOJbl U PEKOMEHAALMM; Ha 3allluTe CTYACHTOM JaHbl YBEpPEHHbIE H
apryMeHTUpOBaHHbIe OTBEThl. COBOKYIMHOCTh 3aIUIAHWPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMM HMHJUKATOPOB JOCTH)KEHUS KOMIIETEHIIMM HE CONEpKUT MpoOenoB. 3akpernseHHble 3a
PI'3(P) kommereHmu copMrupoBaHbl HAa IPOABHHYTOM ypoBHE. OlleHKa cocTaBisieT om 35 do
40 6annos.

PI'3(P) cunTaercs BBHINOIHEHHON Ha 6a30BOM YPOBHE, €CIIM BCE HEOOXOJUMBIE pacyeThl
MIPOM3BE/IEHBl CAMOCTOSITENILHO U 0€3 CyIIeCTBEHHbIX OMMO0K; Bce pa3aensl PI'3(P) BoimonHeHbI
MPaBWJILHO, HO €CTh 3aME€UaHus K MOJHOTE MPeJoCTaBiIeHNUs HHpopMaln; pabota opopmiieHa B
COOTBETCTBMM C TpeOOBaHUSMH; C/IaHa IPENOAABATEeNI0 B YKa3aHHBbIE CPOKM U OJHOKPATHO
BO3BpalllajlaCh CTYAEHTY A HE3HAUUTEJIbHOW NOpabOTKH; B 3aKIIOYEHUM JaHbl BHIBOJBI U
PEKOMEHJAllMK; Ha 3aIIUTE CTYJEHTOM JOIYIEeHbl HENlpUHIUIHAIbHbIE OINUOKH . COBOKYITHOCTD
3aIlJIJaHUPOBAHHBIX  PE3YJIbTAaTOB U COOTHECEHHBIX C HHUMM HMHAMKATOPOB JOCTH)KEHUS
KOMIIETEHIIUN COJEPKHUT HecylllecTBeHHbIe mpobensl. 3akperuienHsie 3a PI'3(P) komnerenuuu
chopmupoBaHbl Ha 6a30BoM ypoBHe. OrieHka cocrasisieT om 28 0o 34 6annos.

PI'3(P) cuuTaercss BBINOJHEHHOW Ha MOPOrOBOM YpPOBHE, €CIIM BCE HEOOXOIUMBIC
pacueTbl TNPOMU3BEICHBI CAMOCTOSITEIbHO, HO C OIIMOKaMHM, YacTh M3 KOTOPBIX HOCHUT
MPUHLUIIHAIBHBINA XapaKTep; €CTh 3aMeUaHus K OJHOTE IpeocTaBieHus nHpopmauu; pabora
oopmiieHa B COOTBETCTBUM C TpeOOBaHUSAMH; CIaHa IMPENOAABaTeNl0, HO HEOJHOKPATHO
BO3Bpaliagach CTyJAEHTY JJIs JOpaOOTKH; B 3aKIFOYECHHUH JTaHbl KpaTKue BhIBOJIbI; 3amuTa PI'3(P)
BBI3BIBACT y CTYAEHTA Cepbe3Hble 3aTpyaHeHUss. COBOKYMHOCTh 3alNIAHUPOBAHHBIX PE3YIbTATOB
U COOTHECEHHBIX C HUMHU WHAMKATOPOB JOCTHKEHHUS KOMIIETEHIIMI COAEPKHUT CYIIECTBEHHBIC
npobesnsl. 3akpervienHble 3a PI'3(P) kommereHuuu chopMupoBaHBI Ha MOPOTOBOM YPOBHE.
Onenka cocrasisieT om 20 0o 27 b6annos.

PI'3(P) cuutaercs He BBINOJHEHHON (HI)KE MOPOrOBOIO YPOBHS), €CIM pacyeThl
IIPOM3BENIEHbl C CEPbE3HBIMU OIIMOKAaMHU; €CThb 3aMEUaHus K I[IOJIHOTE MpPEenocTaBIIECHUs
uHpopmanuu u odopmienuto; PI3(P) Opula cmana mnpemomaBaTenio, HO HEOIHOKPATHO
BO3Bpallajach CTYJEHTY AJIA JOpaOOTKU, 4YTO HE MPUBEIIO K ylyulieHuto ee kauectBa; PI'3(P) ne



JONYyIIeHa JI0 3allUThl, YTO CBUJCTEIbCTBYET O HEYJOBJIETBOPUTEIBHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3yibTaToB. COBOKYNHOCTb 3aIlVIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHU HMHJAMKATOPOB JIOCTHXKEHUS KOMIIETEHLUUN COJEPKHUT MHOXKECTBEHHBIE CYIIECCTBEHHbIE
npobesnsl. 3akperuieHHble 3a PI'3(P) xommereHnuu He cdopmupoBanbl. OlLieHKa COCTaBJIIET
menee 20 Oanios.

3. IlIkaja oueHKHn

B o6mieit ouenke mo gucuuniuHe 6amnel 3a PI'3(P) yuuThiBaroTCsS B COOTBETCTBUU C
MpaBWJIaMU  OaJUTBHO-PEUTUHTOBOM  CHCTEMbI, TPUBEISCHHBIMH B pabodeil mporpaMme
JUACIUTIINHEL.

PI'3(P) xak ¢Qopma Tekymiei artrecranuu (KOHTPOJSA) IO JUCIHMILIAHE CYHTAETCS
YCIICIITHO BBITIOJIHEHHOM, €CIIM CyMMa IMOJIydeHHBIX OaJIJIOB IO BCEM €ro 3a/IaHUsIM COCTABIISIET OT
20 10 40 0ayIIOB BKIIFOYNUTEILHO.

4. Ilpumepnslii nepeyens Tem PI'3(P)

1. Cucrema cBsI3M ¢ UCNIOJIb30BAHUEM MOJYIIPOBOJIHUKOBOIO JIazepa U MOAYJISLUeN TUIIa
TUM.

Cucrema cBsI3M C UCIIOJIb30BaHUEM JlazepoB Ha Nd u monynauuen tuna JJUAM.
Cucrema cBsI3U € UCIOJIb30BaHUEM Jla3epoB Ha Nd u moxynsnueit tuna TUM.
Cucrema CBsI3U C UCIIOJIb30BaHUEM HH(pPaKpPaCHBIX CBETOANO/I0B (CUCTEM OXPaHHOMN
CUTHQJIM3AIUH U T. 1.)

Mo



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUPEKACHHE
BBICLIEr0 00pa30BaHuUs
«HoBocuOupckuii rocy1apcTBEeHHBIA TEXHUYECKUI YHUBEPCUTET
Kadenpa ontuueckux nHPOPMAITMOHHBIX TEXHOIOTUN

IHacnopr
pacueTHO-TpauuecKoro 3aganus (padorpl)

110 JUCHHUITIINHE «Onruyeckue u ONTHUKO-3JICKTPOHHBIC CUCTCMbI U HpI/I60pI)I», 1 CEMECTP

1. MeToauka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (pabotsi) (mamee - PI'3(P)) sBasercs
(dhopmoii Tekyiieil aTTecTauu (KOHTPOJIS ) TI0 IUCIUILIAHE, TTPETYCMOTPEHHON Y4€OHBIM TUTAHOM.

Hens PI'3(P): cTyneHThl AOMKHBI OCBOMTH M HAyYUThCS MPOTpaMMHOMN pealn3aluu
MIPUHIIATIOB, METOJIOB U AJITOPUTMOB PEIICHUS OCHOBHBIX M BCTIOMOTATEJIbHBIX 33/1a4, PACCUUTATh
napaMeTpsl 3a1aHHOM CUCTEMBI CBS3H.

O6s3arensabiM  dmemeHTOM PI'3(P)  sBnsroTcss  kpaTkumii  0030p Marepuana IIo
BBITIOJIHSIEMOM paboTe, CTPYKTYpHasi iU OJIOK-CXeMa BCEro YCTPOWCTBA B LI€JIOM, C OITMCAHUEM
paboThl, moApoOHas OI0K-cXeMa pa3padaTbiBaeMoro 0JI0Ka ¢ TIOAPOOHBIM OMUCAHUEM COCTaBa M
MpUHIHIA paboThl ¢ HEOOXOIUMBIMHU PACYETHBIMH (POpPMYITaMH.

Howmep 3aganus cootBercTBYyeT nocneaHel nugpe (uudpam) B HOMepe 3a4€THOW KHIKKH
(cTyneHdeckoro ounera).

PI"3(P) BeImoIHACTCS MHAUBHUTYATBHO.

KonuuectBo 3amanuii nmoctaroyHo s 0OeCHedeHHs, KakKJIOoro o0ydaromerocs
WHIUBHAYyTbHBIM 3ananuemM PI'3(P).

3amena 3ananus PI'3(P) ocymecTBisercs mo coriacoBaHUIo ¢ MperogaBaTeIeM U3 Ynuciia
pe3epBHBIX (HE 3aHATHIX) 3aIaHUM.

[lepen BhIMONHEHHEM 3aJaHUsl CTYOEHT JOJDKEH O3HAKOMHUTHCS TEOPETHYECKUMHU
MaTepuagaMi Mo CUCTeMaM U Ipudopam CBSI3H.

[IpenogaBaTenb OCYIIECTBISET PYKOBOJCTBO IO BBHIMOJHEHHUIO 3a/laHUsl, OKa3bIBaeT
KOHCYJIbTAIIMOHHYIO TIOMOIIb U TpuHUMaeT otyeT o PI'3(P).

ITo pesynbraram BbemosHenuss PI3(P) BbmosHseTCS OTYET, KOTOPBIA COCTOUT U3
CJIEYIOIIMX YacTei:

1. TuTynabHBIN JUCT (CM. HUXKE).

2. BBenenue.

3. Teoperuueckasi 4acTh, MpEACTaBIAONMIAs COOOM YETKUH W pa3BEpHYTHI OTBET Ha
Borpoc. [lo Mepe HEOOXOAMMOCTHM TEKCTOBBI MaTepual MOXKET JOIMOJHATHCS
rpadukamu, pUCyHKaMu U TabIUIIaMU.

[IpakTHyeckas 4acTb.

BriBo B

Cnucok UCIHOJIb30BAaHHOM JIMTEPATYpPbl, WHTEPHET-UCTOUHUKOB U MPOTPaMMHBIX
CPEICTB.

SR o

Tpebosanus k ogpopmaenuio:.

Oo6wem PI'3(3) no 10 crpanun mamuHoOnKcHOTO TekcTa hopmara A4. Illpudt Times New
Roman, 12. ®opmynsl HabupatroTcs B penakrtope Math Type. Pazmerienne ckaHMPOBAaHHBIX
dopmyn He nomyckaercs. Hymepanusi cTpaHHIl CKBO3HAs, B HIKHEW YacTH JIUCTA MO LEHTPY
apabckumu nugppamu. Pabota nomkHa ObITh OTpEIaKTUPOBAHA, HE COJIEpKaTh opdorpapuuecKkux,
CHUHTAaKCUYECKUX U CTHJIEBBIX OIIHUOOK.



OTtuer B ycTaHOBIIEHHBIE CPOKHM cAaeTcst Ha Kadenpy i npoBepku. [IpemomaBarens
OILICHMBAECT KAa4eCTBO pPaOOTHI, OTMEYAECT MOJOXKHUTEIbHBIE CTOPOHBI M HEIOCTATKU paboThl U
OTIpeNieNseT, IOMYCKAaeTCs M OHa K 3ammuTe. [Ipn He0OX0MMOCTH MPEero1aBaTeNlb BO3BpAIlaeT
PI'3(P) crynmenty anst 1opaOOTKM M YCTAHABJIMBAET CPOKM MOBTOPHOTO IPENOCTABICHUS IS
npoBepkH. J{o 3amuTsl paboThl CTYIEHTOM JOJDKHBI OBITH CleNaHbl HE0OX0AUMBIE HUCIIPABICHHS
U JIOIIOJIHEHUS TI0 BCEM 3aMEUYaHUsIM MPENo1aBaTesl.

[Ipn nonoxutenbHoM pe3ynbrare oueHuBanuss PI'3(P) crymeHt e€ pacmeuaTbiBaer,
nepeaaeT Ha Kadeapy U 3alIMIaeT A0 CECCUHM B HA3HAYEHHOE MPEnoJaBaTeeM BpeMsl.

3ammra PI3(P) cocrouT B WHAMBUIYaJbHOM YCTHOM COOECEIOBAaHUHU CTYACHTa C
npenojaBaTesneM. B mporecce 3aiuThl BBIABISETCS YPOBEHb 3HAHUN CTY/IEHTA, CTENEHb €ro
CaMOCTOSITEJIBHOCTH IPY BBIOJHEHUH paboThl. [1o pe3ynpraTam 3a1uThl CTYI€HTY BBICTABIISETCS
OIIEHKa B COOTBETCTBHMHM C KPUTEPUSIMHU, IPUBEICHHBIMU B II. 2 HacTosuiero [lacnopra.

2. Kpurtepuu oueHKH pe3y/jbTaTOB 00y4eHHs, COOTHECEHHBIX C YPOBHAIMH OCBOEHHS
HHIMKATOPOB I0CTHKeHUsI KOMIIeTeHI il

OO6mue mpaBuia BBICTABJICHHUS OIEHOK TEKYIIEH aTTeCTalliyd OMPEAeISIOTCS OallTbHO-
PENTHUHIOBOM CUCTEMOM, YCTAHOBJIIEHHON JIOKaabHBIM akToM HI'TY.

PI'3(P) cuuTaercst BHINOJHEHHONW Ha NMPOABHUHYTOM YPOBHE, €CJIM BCE HEOOXOJMMBIE
pacueTsl MPOU3BEAEHBI CaMOCTOSATENIbHO U 0e3 ommbok; Bce pazaensl PI'3(P) BbimosHeHbI
MPaBMWJIBHO U B TOJHOM 00beMme; paboTa odopmiieHa B COOTBETCTBUM C TPEeOOBaHUSIMH; CAAaHA
MIPernoJaBaTeNi0 B yKa3aHHbIE CPOKM M HE BO3Bpallanach Ui JOpaOOTKU; JaHbI TOJHBIE U
pa3BepHyThle€ BBIBOABI M PEKOMEHJAIMU; Ha 3allUTe€ CTYIACHTOM JaHbl YBEpEHHBIE U
apryMeHTHPOBaHHbIE OTBEThl. COBOKYITHOCTH 3aINIAHMPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX C
HUMHU HHJIUKATOPOB JOCTHKEHHSI KOMIIETEHLUH HE COAEPKHUT MpoOenoB. 3aKperyieHHbIE 3a
PT"3(P) komnerennuu chopmMupoBaHbl Ha MPOABHHYTOM ypoBHE. O1eHka coctaiset om 35 0o 40
bannos.

PI'3(P) cunTtaercs BHINOJHEHHON HA 02a30BOM ypOBHE, €CJIM BCE HEOOXOAMMBIC PacueThl
MIPOU3BEACHBI CAMOCTOSITENILHO U 0€3 CYIIECTBEHHBIX OINO0K; Bce pasnensl PI'3(P) BoimonHeHsb
MIPaBUJIBHO, HO €CTh 3aMEYaHUsl K IOJHOTE MpelocTaBiieHus nHdopmanuu; padota oopmiieHa B
COOTBETCTBUU C TpeOOBAHMSIMHU; CIaHA IMPENOJABATENI0 B yKa3aHHBIE CPOKU U OJTHOKPATHO
BO3BpallaJiach CTYICHTY Ul HE3HAUUTENbHON J0paOOTKU; B 3aKIIOUEHUU JAaHBI BBIBOJBI U
PEKOMEHAALINY; Ha 3alIUTe CTYJCHTOM JIOMYIIEHbI HEMPUHIUIUANIbHBIE OITHOKH. COBOKYITHOCTh
3aIJTAaHUPOBAHHBIX PpE3yJbTaTOB U COOTHECEHHBIX C HHUMU HMHJUKATOPOB JIOCTHKEHUS
KOMITIETEHIINI COAEPKUT HecyllecTBeHHbIe mpobenbl. 3akperuiennbie 3a PI'3(P) xomnerenuuu
chopmupoBanbl Ha 6a30BoM ypoBHe. OlieHKa coctaBisieT om 28 0o 34 b6annos.

PI'3(P) cuuraercss BBINOJHEHHOW Ha MOPOrOBOM YPOBHE, €CIM BCE HEOOXOJUMBIE
pacueTsl MPOU3BENEHBI CAMOCTOSITENIBHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
MPUHIMIHATIBHBIA XapaKTep; €CTh 3aMEYaHUs K MOJIHOTE MpeaocTaBieHus nupopmanuu; padora
opopmiIeHa B COOTBETCTBUU C TpeOOBAHMSIMHM; CJaHa IPENOJaBATEN0, HO HEOJHOKPATHO
BO3Bpalllaach CTYICHTY JJIs J0Pa0OTKU; B 3aKIIIOUEHUH JaHbl KpaTkue BbIBOJIbL; 3ammTa PI'3(P)
BBI3BIBAET y CTYAEHTA cepbe3Hble 3aTpynHeHHs.. COBOKYIHOCTh 3allJIJaHUPOBAHHBIX PE3YJIbTATOB
U COOTHECEHHBIX C HUMM WHAMKATOPOB JOCTHKEHHSI KOMIETEHIUH COJEPKHUT CYIIECTBEHHbIE
npobensl. 3akperuieHHsle 3a PI'3(P) kommereHiuu cpopMHpoBaHbl Ha MOPOTOBOM YpPOBHE.
Onenka cocrasisgeT om 20 0o 27 bannos.

PI'3(P) cunTaercs He BBINOJHEHHON (HM)KE MOPOrOBOTO YPOBHS), €CIHM PacyeThl
NIPOU3BEJICHbI C CEphE3HBIMU OMIMOKAaMH; €CTh 3aMe4YaHHd K TOJHOTE MpeaoCTaBICHUS
uHpopmanuu u odopmienuto; PI'3(P) Obuna crmaHa npenojaBaTeno, HO HEOAHOKPATHO
BO3BpaIllaach CTYEHTY JUIsl TOpabOTKH, UTO HE MPUBEJIO K yayuleHuto ee kayectsa; PI'3(P) ne
JIOMyIIeHa JI0 3alllUThl, YTO CBUJAETEIBCTBYET O HEYAOBJICTBOPUTEIHLHOM YPOBHE JOCTUTHYTBIX
CTYEHTOM pe3ynbTaToB. COBOKYIHOCTb 3aIUIAHUPOBAHHBIX PE3YJIbTAaTOB M COOTHECEHHBIX C



HUMHU HMHJIUKATOPOB JOCTM)KEHHSI KOMIETEHLIMH COJIEPKUT MHO>KECTBEHHBIE CYLIECTBEHHbBIE
npo6ensl. 3akperuienHsie 3a PI'3(P) komnerenyu He copmupoBanbl. OLEHKa COCTaBISIET MEHEe
20 GasoB.

3. IIkaJuaa oueHkn

B o0meit onenke mo aucrmminHe O6amibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHH C
IpaBWIaMi  OaJJIbHO-PEUTHUHIOBOM  CHUCTEMBl, MPHUBEAECHHBIMM B pabouell Iporpamme
JUCLMIUIAHBIL.

PI'3(P) kak opma Tekyieii artectaiuu (KOHTPOJIS) MO AUCHHUILIMHE CYUTACTCS YCICITHO
BBITIOJTHEHHOH, €CJIM CyMMa TOJIY4eHHBIX OalIoB IO BceM ero 3aaanusM coctasisier ot 20 mo 40
0aJIJIOB BKITFOUMTEIBHO.

4. IlpumepHsbiii nepedyenb Tem PI'3(P)

1. Cucrema cBsi3u ¢ (ha30BOM MOTYIISAIIMEH

2. Cucrema CBS3M ¢ UICKYCCTBEHHOTO CITyTHUKA Ha 3eMJIIO CO CTallMOHAPHON OPOUTEHI C
(ha30BOI MOy ISAIUCH.

3. Cucrema CBS3M € UCTIOJIB30BaHUEM 3€JICHOTO Jla3epa C BHEITHEW MOTYIISIACH THITA
JAUM.

4. JlampHOMED C MCIOJIb30BaHKEM JiazepoB Ha ND crekie.



