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Pabouas nporpamma AUCLMNINHBI
CneuuanbHble FNaBbl HanpaBieHUs

1. BHewHWe TpeboBaHMSA

Tabnuua 1.1

pynna

KomneTeHUun

VIHAMKaTOPbI AOCTVXKEHUS] KOMMETEHLMIA

O6wenpodeccnoHanbHble
KOMMETEHLMM

OMK.1 cnoco6HOCTb MAEHTUHMLMPOBATb HOBbIE 06/1aCTN MCCNE0BaHMIA, HOBbIE
npo6nembl B chepe NpohecCMoHanbHON AesTeNbHOCTU C UCMO/b30BaHNEM aHaNMn3a
[JlaHHbIX MUPOBbIX NH(IOPMALMOHHbLIX PECYPCOB, POPMYNMPOBATb LIENN W 382U HayUHbIX
ncenei0BaHuin

OlMK.1.¥1 ymeTb onpefenstb B HAYKE M TEXHUKE KPYT 33/ad, eLle He PeLleHHbIX Unn
HEeIOCTaTOYHO PeLLeHHbIX

ObuwenpoeccnoHabHble
KOMMETEHL U

OrK.2 cnocoGHoCcTL NpeanaraTb NyTy PeLeHUs!, BbIBMPaTb METOAUKY U cpeacTBa
MPOBeAEHNS HAYYHbIX MCCNEA0BaHMI

OrlMK.2.3-1.3 3HaTb METOAO/IONMI0 HAY4YHOr0 UCCeA0BaHNSA ONTUYECKNX
VH(OPMALIMOHHBIX CUCTEM

ObLwenpoeccroHasbHble
KOMMeTEHLMM

OrK.3 BnaggHve MeTOAMKON pa3paboTKi MaTeMaTUYECKNX 1 (IU3NYECKX MOENel
nccneayeMbix NMPOLLECCOB, ABMEHWIA N 06bEKTOB, OTHOCALLMXCS K NpoteccroHaIbHOM
chepe

OMNK.3.Y1 ymMeTb NPUMEHSATbL MaTeMaTUYeCKOe MOENMPOBaHKE K NpoLeccam U 06beKTam
B 06/1aCTN ONTUYECKMX U OMTUKO-3N1EKTPOHHBIX NPUOB0OPOB

O6LuenpodeccoHasbHble
KOMMeTEHLMN

OMMK.4 cnoco6HOCTbL NNaHMPOBATbL 1 MPOBOAUTL 3KCMEPUMEHTbI, 06pabaThbiBaTh
aHa/IM3MPOBAThb UX Pe3y/bTaThl

OrlMK.4.3-1.1 3HaTb COBPEMEHHbIE MaTeMaTMNYECKIE METOAbI 06PabOTKN pPe3ynbTaToB
n3mepeHui

OlMK.4.Y1 ymeTb onpefensts ONTUMasibHOE KOIMYECTBO Y TOYHOCTb U3MEPUTESbHBIX
9KCNEPUMEHTOB

OlMK.4.¥?2 ymeTb aHaIM3MpoBaTh MaTeMaTUYecK 06paboTaHHble pesynibTathbl
9KCNEPUMEHTOB

ObLwenpoeccnoHasbHble
KOMMETEHL U

OlK.5 cnoco6HoCTb oueHmBaTb Hay4YHYH 3HaYMMOCTb U MEPCNEKTMBLI MPUKIagHOro
MNCMoJIb30BaHNA Pe3y/1bTaToB UCCnenoBaHNA

OlK.5.3-1.1 3HaTb KpUTEpPUK, COrNacHO KOTOPbIM OLIEHMBAETCA HayyHasd 3HAYMMOCTb
pe3ynbTaToB UcCc/ef0BaHUs

OrK.5.3-1.2 3HaTb OCHOBHbIE Pa3nnNuMs NPUKNaAHbIX U (YHAAMEHTA/IbHBIX HAyK

OMNK.5.Y1 ymeTb NpaKTU4YeCKM MCNO/b30BaTb Pe3yNbTaTbl CBOEN Hay4HOW paboTbl

ObLwenpoeccnoHasbHble
KOMMETEHL U

OrK.6 cnoco6HOCTL NOATOTaBMBaTb HAYYHO-TEXHWYECKME OTUETbI U My6BAMKaLWiA no
pesy/ibTaTam BbIMOMHEHHbIX NCCNEA0BaHNI

OrlMK.6.3-1.1 3HaTb COBpPeMeHHbIE CTaHAaPThbl N0 OPOPMIIEHUIO HAYHHO-TEXHUYECKUX
O0TYETOB W1 NY6ANKaALNIA

OrMK.6.3-1.2 3HaTb Tpe6oBaHWUs K OPOPMIIEHUNIO HAYUHbIX paboT

OrMK.6.3-1.3 3HaTb cBefieHWA 0 HOpMaTKBHbIX AOKyMeHTax BAK Poccuun no Hay4HbIM
creumanbHOCTAM. MeTof010rUa NOATOTOBKM M 3aLLUMThI ANCCEPTALIMOHHbIX PaboT

OMK.6.¥1 ymMeTb CXaTo, FPaMOTHO 1 MOHSITHO BbIPaXaTb Pe3yNbTaThbl BbINOJHEHHbIX
1ccnenoBaHuii B (hopMe TEKCTA OTYETOB M CTaTel

OlK.6.Y2 ymMeTb c03aaBaTh (hopMy/bl, Fpativkv M UAOCTPaLMM 41
HaYYHO-TEXHUYECKMX OTYETOB W NYG/IMKALWIA

MpodheccroHanbHbIE
KOMMETEHL U

MK.2.B cnocobHOCTb pa3pabaTbiBaTb HOBbIE METO/bI 1 MPOLIECCHI, KOTOPbIE MOTYT 6bITh
MOMIOXEHbI B OCHOBY CO3/]aHs ONTUYECKUX U OMTUKO-3/IEKTPOHHbIX NPUBOPOB, CUCTEM U
KOMM/IEKCOB Pa3/INYHOT0 Ha3HAYEHMS!

MK.2.B.3-1.1 3HaTb NPUHLMNbI pa3paboTKM MeTOA0B W NPOLECCOB, KOTOPbIE MOMOXKEHbI B
OCHOBY C03/1aHW1A OMTUYECKMX N ONTUKO-3M1EKTPOHHBIX NPMOOPOB, CUCTEM MU KOMM/EKCOB
pa3NYHOro HasHayeHus




MpodeccroHabHbIE

KOMMNeTeHUNN
HayKu U TEXHUKN

MK.3.B cnoco6HocTb pa3pabaTbiBaTb U UCCNE0BATL XapaKTEPUCTUKN OMTUYECKOTO U
ONTUKO-3/1EKTPOHHOIO 060PYA0BAHUA A1 HAYYHbIX UCCeL0BaHUIA B Pa3NNYHbIX 061acTsX

HayKW U TEXHUKN

MK.3.B.Y1 ymeTb pa3pabartbiBaTb ¥ UCCNEL0BATL XapaKTEPUCTUKMA OMTUYECKOTO U
ONTMKO-3/1EKTPOHHOIO 060PYA0BAHUA A1 HAYUHbIX UCCeL0BaHUIA B pa3NnyHbIX 061acTsX

YHuBepca/ibHble

KOMMNeTeHUNN
3a/ad

YK.3 roToBHOCTb y4acTBOBaTb B paboTe POCCUMICKMX N MEXAYHAPOAHbIX
NCCNEA0BaTeNbCKUX KOMIIEKTMBOB MO PELUEHMI0 HayYHbIX 1 HAy4HO-06pa3oBaTe/ibHbIX

[181 PELLIEHNSA HayYHbIX NPo6iem

YK.3.Y1 ymeTb N0/1b30BaThCs 06LLEHAYYHbIMU U YaCTHO HayYHbIMU METOAaMU No3HaHUA

YHuBepcabHble
KOMMNETEeHLN

YK.5 cnocobHOCTb cefjoBaTh 3TUYECKUM HOPMaM B MPOGeCCMOHaNIbHON AeATeNbHOCTH

YK.5.¥1 ymeTb cobntofaTh npasa v 3TUYECKUE HOPMbI,
nccaeioBaHuiA, Ny6aMKaLymn pesynbTaToB, KOHCYIbTMPOBAHWS 1 Y4acTWs B 3KCNepTM3ax

KacatoLLiecsi NpoBeAeHMS

YHuBepca/ibHble

KOMMNEeTEHUNN JINYHOCTHOI O Pa3BUTUA

YK.6 cnocoGHOCTbL NNaHMPOBaTh M PeLlaTh 3ajaun CO6CTBEHHOMO NPOKECCMOHANILHOTO U

camoonpeaeneHns

YK.6.Y2 ymMeTb CTaBUTb LIENN, 3aa4n U MPUMEHSATb TEXHONOM M NPOhecCUOHANIbHOTO

2. TpeboBaHua HI'TY K nnaHMpyeMbIM pe3ynbTataM 06y4YeHUs, COOTHECEHHbIM C
NHAMKaTOPaMu AOCTMXEHNA KOMMETEHLNIA

Tabnuua 2.1

NHAMKaTopbl AOCTVXKEHUS] KOMMNETEHLIWIA

PesynbtaTtbl 06yyeHUA

dopMbl opraHmnzaumm
3aHATUN

OrlK.4.31 3HaTb COBPEMEHHbIE MaTeEMaTUYECKMe METObI 06PabOTKM pe3ynbTaToB
N3MepeHuit

Nekuumn; CamocTosnTeNnbHas paboTal

OlK.4.y1 ymeTb onpeaenatb ONTUMa/IbHOE KOJIMYECTBO M TOYHOCTb
N3MEPUTE/bHbIX 3KCMEPVMEHTOB

INekuwnn; CamocTosTensHas paboTa

OnMK.4.y2 ymeTb aHanM3MpoBaTh MaTeMaTUyeckn 06paboTaHHble pesysbTarhbl
9KCNEPVIMEHTOB

Nekuun; CamocTonTe/lbHas paboTa|

OlK.5.31 3HaTb KpUTEpPUK, COrNIACHO KOTOPbIM OLIEHMBAETCA HayYHasd 3HAYMMOCTb
pe3ynbTaToOB UCCNEN0BAHNS

Nekuun; CamoctonTe/lbHas paboTa|

OrlMK.5.32 3HaTb OCHOBHbIE Pa3INYNg NPUKNALHLIX U (yHAAMEHTA/IbHBIX HayK

Nexuyy; CamocTosTeNbHas paboTa)

OMK.5.y1 yMeTb NpaKTUYeCKN UCMOMb30BaTh Pe3y/bTaThl CBOE HayYHOI paboThl

CamocTosiTeNbHas paboTa

OrK.6.31 3HaTb COBPEMEHHbIE CTaHAAPTbI N0 OPOPM/IEHNIO HAYYHO-TEXHWUYECKIX
OTYETOB U NyGIVKaLiA

CamocTosiTenbHas paboTa

OlMK.6.32 3HaTb TpeboBaHU K OPOPM/IEHNIO Hay4HbIX paboT

Nexuyy; CamocTosTeNbHas paboTal

OTl1K.6.33 3HaTb CBEAlEHNA O HOPMAaTMBHbIX JOKyMeHTax BAK Poccum no Hay4HbIM
cneupanbHocTAM. MeToL0N0rMs NOArOTOBKM M 3aLMThbl AMCCEPTaLMOHHBIX paboT

Nexuyu; CamocTosTeNbHas paboTa

OlK.6.y1 ymeTb CXarto, rpamMOTHO U MOHATHO BblpaXkaTb pe3y/ibTaTbl
BbIMO/IHEHHbIX UCCNEA0BaHNI B (hOpMe TEKCTA OTYETOB W CTaTel

Jlekuyn; CamocTonTe/bHas pa6oTa

OlK.6.y2 ymeTb co3gaBaTb hopMy/ibl, rpadiuKu U MAMKCTPaLMK ANns
Hay4YHO-TEXHUYECKNX OTHETOB W My6IMKaLnii

Nekuun; CamocTosTeNbHas paboTal

MK.2.B.31 3HaTb NpUHLMNbLI pa3paboTKM METOAOB M MPOLLECCOB, KOTOPbIE
MOJ0XeHbI B OCHOBY CO3/1aHNA ONTUYECKMX U OMTUKO-3/1EKTPOHHBIX NMPUBOPOB,
CUCTEM Y KOMNJIEKCOB Pas/IMYHOro HasHaveHus

CamocTosTensHas paboTa

MK.3.B.yl ymeTb paspabaTbiBaTb ¥ UCCNEA0BATL XapaKTEPUCTUKIN OMTUYECKOIO 1
ONTUKO-3/1EKTPOHHOI0 0B0PYLOBAHUS L1 HAYYHbIX UCCIEL0BAHUI B PA3NNYHBIX
06/1aCTAX HAYKN U TEXHUKM

CamocTosTensHas paboTa

3. CofeprkaHue N CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopbl
Tembl nekunm Hack! |topme mpak. | oo e | AccTwkenna | YUeOHas fieATeNIbHOCTb
NoAr., vac. ' " | KomneTeHuuiA

CemecTp: 4




AvpakTryeckas eanHmua: OnNTuyeckme cucTembl anst MK

OlnK.4.3-1.1,
1. MK-cuctemsil,

OrnK.4.y1,0
Knaccumkaums, CTpyKTypHas 4 0 4 AK.4Y2 0OM
cxema. K.5.3-1.1
2. TennoBU3NOHHbIE NPMUOOPBI.
PU3NYECKNE OCHOBBI 4 0 0 OMNK.43-1.1
NK-cuctem. OnTruyeckue
cuctembl gna VK. Matepuarnbl.
3. OcHoBHbIe TUNbI OC.
PacueT HeKOTOpbIX 2 0 2 OMNnK.4.3-1.1

napameTpos OC.

Onpaktuyeckada egmHuua: CocTtaBHble HacTu ONTUYECKUX cucTtem ansa NK

OMnK.5.3-1.2,
4. doTonpremMHbIe YCTPOCTBa 2 0 0 OlNK.6.3-1.2,
(PrT). Knaccudmkaumsa eI, OrkK.6.¥1,0
MNK.6.y2
5. Mogaynu aneKTpoHHO
06paboTkn. Koppekuus 4 0 4 ONnK.5.3-1.2

reOMeTPMNYECKOro Lyma.

AunpakTndeckada eguHuia: 3obpaxke

HUWe B onTu4yecknx cuctemax ana MK

7. TocTpoeHne n306paxeHns

2 0 0 OrK.6.3-1.3
(*)OTOI'IpI/IeMHVIKaMM.
N3 Hux B NHankaTopbl
Tembl A5 Yacbl |thopme npakT. (*)AOKLVSH:; HOCTVDKEHMA YuebHasa aenaTenbHOCTb
CaMOCTOATE/IbHOI0 U3yYeHUs MoAr., uac. PMBI, HaC. | omneTeHLmit

CemecTp: 4

OvpakTuyeckasn efmHuua: CocTaBHbIe 4acTy ONTUYecKnx cuctem and MK

OlMnK.4.y1,0

6. ONTUKO-3NEKTPOHHbIE MK.4.¥2,0rM
KOMeKC! (03}2) 2 0 0 K.5.3-1.2,0MN
' K.5.Y1,0MK

.6.3-1.1
OvpakTnyeckas earHmLa: MsobpakeHre B ONTUYECKKX cucTemax ans MK
8. YNyuLLeHWe BU3YyasibHOTo OrnkK.5.¥1,0
Kéqecﬁsa 1306 a)K)elHI/IFI 4 0 0 NK.6.3-1.1,0
P ' MK.6.3-1.3
OlK.5.3-1.1,
9. PacnosHaBaHue 06pa3os. 4 0 0 oMK 6.3.13

AvpakTuyecKasa eguHuua: NprumeHeHMe oNTUYECKUX cucTem ansa MK

OlK.6.3-1.1,
10. NccnepoBaHune VIK-cuctem.| 4 0 0 MK.2.B.3-1.1
,MK.3.B.Y1
11. O6HapyeHue U OrK.6.3-1.1,
pacno3HaBaHue 5 0 0 OrnK.6.3-1.2,
TeMnM0BU3NOHHBIX MPUBOPOB. OmnK.6.¥1,0
MK.6.Y2
OlK.6.3-1.1,
12. HeipoHHble ceTu. 6 0 0 MK 2.B.3-1.1

JMK.3.B.Y1




3.2 CamocTosTeNlbHas paboTa obyyaroLlerocsi

Tabnuua 3.3
o ViHAnKaTopei! Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATe/IbHON paboThbl LOCTWKEHNA
< |BbIMNO/IHEHWE [KOHCY/TbTaL MK
KOMMeTeHU M
CemecTp: 4
1 |r|0,qFOTOBKa K 3aHATUAM |OFI K.4.3-1.1 53 7

. 3akasHoB H. . Teopus onTnyeckmx cuctem : [yuebHoe nocobue A1 By30B No HanpasneHuto 200200 -
"OnToTeXHMKA™ 1 ONTUYeCKUM cneymnansHocTam] / H. M. 3akasHos, C. . KuptowwH, B. L. Ky3nues. -
Cno6. [ v ap.], 2008. - 446, [1] c. : wn.

OrkK.5.3-1.2,0

MK.5.Y1 0 0

2 | [ononHuTenbHas yuebHas AesTeNbHOCTb

. 3aka3HoB H. . Teopus onTUYecKMX CUCTEM : [yuyebHOe nocobue A1 By30B Mo HarpasneHuno 200200 -
"OnToTeXHMKA" 1 ONTUYeCKUM cneyunansHocTam] / H. M. 3akasHos, C. . KuptowwH, B. L. Ky3nues. -
Cno6. [ v ap.], 2008. - 446, [1] c. : nn.

OMNK.4.y1,0rK
4.Y2,0lK.5.3-
1.1,0lMK.5.3-1.2
,OMK.5.¥1,0MN
CamMocTosiTe/IbHOe M3yYeHWe TEOPETUYECKOTO K.6.3-1.1,0T1K.
maTepuana 6.3-1.2,0MNK.6.3
-1.3,0lNK.6.Y1,
OlnK.6.¥2,MK.2
.B.3-1.1,MK.3.B
Yl

CTyfieHT n3y4yaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.2 ;. 3akasHoB H. . Teopus ONTUYECKUX CUCTEM :
[yuebHOe nocobue ans By30B No HarpasieHnto 200200 - "ONTOTEXHUKA™ U ONTUYECKUM CMeLUanbHOCTAM]
/ H. M. 3akasHos, C. L. KuptownH, B. . Kyanues. - CM6. [ 1 ap.], 2008. - 446, [1] c. : un.

3.3 TexHonoruns oby4veHus

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

Tabnuua 3.4
JeAaTenbHoOCTb VH(opMauoHHO-KOMMYHMKaLUNOHHbIE TEXHOI0M NN
HhopmmpoBaHue MopTan HI'TY
Pa3meLleHmne yuebHbIX S6C
MaTepuanos

4. MpaBuna aTTecTaumm o6yyaroLwmxcs no AUCUMNINHe

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yetcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmaumsa o bPC npvseseHa B 1abn. 4.1.

Tabnuua 4.1

OueHMBaeMble BUAbI IeSTENIbHOCTY 00YyYarLLMXCS MakcuMasbHbIi 6ann

CemecTp: 4

Camocmosmenvroe U3y4eHue meopemuieckoco mamepuaid. 80




3auem: 20

B tabnuue 4.2 npefcTaB/ieHO COOTBETCTBUE (DOPM KOHTPONA 3asB/19eMbIM TpeboBaHUAM K
pe3ynbTaTtam OCBOEHMUS AUCLUMINHDI.

Tabnmuya 4.2
Dopmbl
Kogbl . KOHTPONS
KOMMeTeH VHAMKaTOpbI AOCTMXEHUSI KOMMETeHLMI
unn 3avet

OMK.1 OlK.1 yl1. yMeTb onpesensTb B HAYKE N TEXHUKE KPYT 3afad, eLLe He PeLleHHbIX UK HeOCTaTOYHO
" | peLueHHbIX

OTlK.2 |OrlK.2 33. 3HaTb METOA0/OMMI0 HAYYHOro UCCNef0BaHNA ONTUYECKMX MH(OPMALMOHHbLIX CUCTEM

OMK.3 OlMK.3yl. ymMeTb NPUMEHSATL MaTeMaTUYeCKOe MOLENMPOBaHKE K NpoLeccam 1 06bekTam B 061acTu
"~ |oNTUYECKUX 1 ONTUKO-3N1EKTPOHHBIX NPUGOPOB

OrlK.4 |OMNK.4 31. 3HaTb COBPEMEHHbIE MaTEMATUYECKME METO/bI 06pabOoTKM pe3yNbTaToB U3MEPEHN +
OlK.4 y1. ymeTb onpefensts ONTUMabHOE KO/IMYECTBO Y TOYHOCTb U3MEPUTESbHbLIX +
9KCNeprMEHTOB
OlMK.4 y2. ymeTb aHaIM31poBaTh MaTeMaTuyeckn 06paboTaHHble pesybTaTbl SKCNEPUMEHTOB +

OFKS5 OrlMK.5 31. 3HaTb KpUTEPUK, COrNACHO KOTOPLIM OLEHNBAETCA HayuHas 3HaYMMOCTb Pe3yNbTaToB +

"~ |nccnegoBaHuA
OTlK.5 32. 3HaTb OCHOBHbIE Pa3nuus NPUKNALHLIX U PYHLAMEHTa/IbHbIX HAyK +
OlMK.5 y1. ymeTb NPaKTUYeCKN UCNOMb30BaTb pe3y/bTaTkl CBOE Hay4HOW paboThl +
OTlK.6 31. 3HaTb COBPEMEHHbIE CTaHAAPTbI MO OPOPMAEHNIO HAYHHO-TEXHNYECKMX OTYETOB U

OrK.6 o +
ny6nKaumi
OrK.6 32. 3HaTb TPebOBaHMA K ODOPM/IEHMIO HAYYHbIX paboT +
Ol1K.6 33. 3HaTb CBefeHNs 0 HopMaTUBHBLIX 4oKyMeHTax BAK Poccun no HayvHbIM +
creuyanbHOCTAM. MeTog0/10r1s NoAroToBKN 1 3aLMThl AUCCEPTALMOHHbLIX paboT
OrlMK.6 y1. ymeTb CXXaTo, rpaMOTHO 1 MOHATHO BbIPaXKaTb Pe3y/ibTaTbl BbIMONHEHHbIX UCC/eL0BaHNIA +
B (hOpMe TeKCTa OTHETOB U CTaTelk
OlK.6 y2. ymeTb co3faBaTb (POpPMy/ibl, TpavKu U MANKOCTPALUN 4151 HAYYHO-TEXHNYECKMX OTHETOB +
1 nyenmkauwmii
MK.2.B 31. 3HaTb NPUHUMNbI pa3paboTKy MeTOLOB U NPOLECCOB, KOTOPbIEe MOJIOXEHbI B OCHOBY

MK.2.B |co3gaHns onTUYecKnX n ONTUKO-3/1EKTPOHHBIX NPMOOPOB, CUCTEM 1 KOMMIEKCOB Pa3INyHOro +

Ha3sHa4yeHuA

MK.3.B yl1. ymeTb pa3pabaTbiBaTth 1 UCCNELOBATL XapaKTepPUCTUKL OMTUYECKOTO U
MK.3.B |onTrko-31eKTPOHHOTO 060pyA0BaHNSA ANA HAYYHbIX NCCNELOBAHWIA B Pa3NyHbIX 06/1aCTAX HayKu 1 +

TEXHUKN
VK 3 YK.3 yl. ymeTb N0OMb30BATLCA OBLLEHAYUYHBIMU Y YACTHO Hay4YHbIMW METOLaMMW MO3HAHMA NS
' peLLeHns Hay4HbIX Npo6iem
VK5 YK.5 yl. ymeTb co604aTh NMpaBa 1 3TUYECKME HOPMbI, KacatoLLMecs NpoBeSeHNs NCCNeA0BaHNIA,

ny6AMKaLmmn pe3ynbTaToB, KOHCY/IbTUPOBAHMS U y4acTUs B 3KCTepTU3ax

VK6 YK.6 y2. ymMeTb CTaBUTb Lienu, 3aga4m v NPUMEHATb TEXHONOTUK NPOGECCUOHANBHOTO
' camoonpejeneHus




OueHouHble cpefcTBa no gncunnanHe "CneumanbHble rnasbl HanpasneHWs" BXOAAT B COCTaB
(hOH/1a OLEHOYHbIX CPeACTB Mo Moay ko (NpunoxeHne Ne 1 K paboyei nporpamme).

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Axymenkos, FO. I'. OcHOBBI ONITHUKO-3JIEKTPOHHOTO MPUOOPOCTPOEHUS [ DIEKTPOHHBIN pecypc] :
yueOHUK. — 2-e u3za., nepepad. u gom. / FO. I'. Axymienkos. — M. : Jloroc, 2013. — 376 c. (HoBas
yHHBepcuTeTCKas oubmmoreka). - ISBN 978-5-98704-652-4 - Pexxum noctyma:
http://znanium.com/catalog.php?bookinfo=469671 - 3arun. ¢ sxpaHa.
2. Tapacos B. B. MadpakpacHsie cuctems! "cmotpsimero” tumna / B. B. Tapacos, FO. I
Axymenkos. - M., 2004. - 443 c., [4] n. wn. : wo.
3. Axymenkos FO. I'. Teopus u pacueT ONTHUKO-3JIEKTPOHHBIX TPUOOPOB : [yUeOHUK I BY30B MO
uanpasiiennto 200200- "Onrorexuuka"| / FO. I'. Axymenkos. - M., 2011. - 566 c. : w., Tabm.
4. Jlerknii B. H. OnTosnexkTpoHHBIE 371€MEHTHI U yCTPOICTBA CUCTEM CHEMATbHOTO HA3HAYEHNS
[yueOnuk] / B. H. Jlerkuii, b. B. T'anyn, O. B. Canxos ; HoBocub6. roc. TexH. yH-T. - HoBoCHOUpCK,

2011. - 454 c. : Tabmn., ni., cxeMsl. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000159492

JononHnTenbHas niTepaTypa

1. AnteeB P. M. Heckanupyromire TETUIOBU3HOHHBIE TTPHOOPHI : OCHOBBI TEOPUH U pacuera / P. M.
Anees, B. I1. UBanos, B. A. OBcsauukos. - Kazauns, 2004. - 225, [1] c.

2. loccopr XK. Uudpakpacuas tepmorpadus. OcHoBsl, TexHuka, npumenenue / XK. T'occopr ; mep.
¢ ¢p. H. B. Bacunpuenko, oz pex. JI. H. Kyp6arosa. - M., 1988. - 399 c.

3. byraenko A. I'. Merons! u cpencTBa KOHTPOJIS XapaKTEPHCTHK TEIUIOBU3NOHHBIX IIPUOOPOB U
CUCTeM : IHC. ... A-pa TexH. HayK : 05.11.07 / Byraenko A. I'. ; ®en. roc. yHUTapHOE TIPEANPHUSITHE
"Hayunoe npoun3soxnctseHHoe ooveanaenue”, ['oc. mH-T npukiaaHoit ontuku. - Kaszans, 2005. -
319 1. : nn.

4. Kpuxcynos JI. 3. TerioBuzopst : (cripaBounuk) / JI. 3. Kpukcynos, I'. A. [Taganko. - Kues,
1987. - 164, [2] c. : un., Tabm.

5. AxymenxoB 0. I'. Teopus u pacueT ONTHKO-3JIEKTPOHHBIX TPUOOPOB : [yueOHMK IS BY30B 110

Harnpasiennro "Onrorexauka" u crenuanabHocTH "OnTHKO0-31eKTpoHHBIE Tiprbopsr”] / FO. T,
Sxymenkos. - M., 1999. - 480 c. : un.

6. MeToaunyeckoe 1 nporpaMmmMmHoe obecrneveHne, MHHOPMaLMOHHbIE TEXHOIOMNN

6.1 MeToauyeckoe obecrneyeHme

1. ®unaues A. M. TeepnorensHas GporodnekTponnka. usnueckne 0CHOBHI : [yueOHOE mocobue
1t By30B 1o HampasieHusM 200200 (Onrorexnuka), 200600 (PotoHnka u onronH(pOpMaTHKa) U
ontuyeckuM crenuansHocTsaM | / A. M. @unaués, U. Y. Tayokun, M. A. Tpumrenkos. - M., 2007. -
381 c. :mm.

2. 3aka3zuoB H. [1. Teopus ontuueckux cucteMm : [yaeOHOe MOocoOue 1Tl By30B MO HATIPABIECHHIO
200200 - "OnTorexnuka" u ontndecknm crenuansHocTsAM | / H. I1. 3akasnos, C. U. Kupromus, B.
. Ky3uues. - CIIO. [ u op.], 2008. - 446, [1] c. : un.

6.2 Cneunann3MpoBaHHOEe NporpaMmmHoe obecrneyeHme
1 Onepauuonnas cuctema Microsoft Windows
2 ITaket oducHbix mpunoxkeruii Microsoft Office

6.3 NHhopMaLyOHHble TEXHONOornK

Mpw ocyLuecTBeHMN 06pa3oBaTeIbHOro NMpoLecca No AUCLMUNINHE NPUMEHSIOTCA 3/1EMEHTbI
ANCTaHLUMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONMMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMOJENCTBUS B 3NIEKTPOHHOW MH(OPMaLMOHHO-06pa3oBaTeNbHOM cpedbl HITY.



7. MaTepunasibHO-TeEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |Mpe3seHTaUMOHHOE 060pya0BaHNE ANs IEMOHCTPALIMM HarNsAHOTo MaTepuana
(MynbTUMeANA-NPOEKTOP, IKPaH, KOMMbIOTEP
ONs YNpaBneHns)




Pabouas nporpamma AUCLMNINHBI
MpoeKTMPOBaHME ONTUYECKMX 1 ONTUKO-3M1EKTPOHHbIX MPUBOPOB 1 KOMMIEKCOB

1. BHewHWe TpeboBaHMSA

Tabnuua 1.1

KomneTeHUun

pynna =
MHanKaTopbl JOCTUXEHUS KOMMETEHLNIA

O6LenpodeccnoHanbHble |OMK.4 cnocobHOCTb NnNaHMpoBaTh Y NPOBOANTL IKCNEPUMEHTbLI, 06pabaThbiBaTh U
KOMNeTeHUumn aHaIM3MPOBaTb MX PesynbTarhbl

OlK.4.3-1.1 3HaTb COBPEMEHHbIE MaTEMATUYECKME METOAbLI 06PabOTKM pe3synbTaToB
N3MepeHuii

OlMK.4.¥1 ymeTb onpefensTb ONTUMabHOE KOMIMYECTBO M TOYHOCTL U3MEPUTENBHBIX
3KCMEepUMEHTOB

MK.1.B cnoco6HOCTL K aHanwn3y, pacyeTy, NPOEKTUPOBAHNIO U KOHCTPYUPOBAHMIO B
COOTBETCTBUM C TEXHUYECKMM 33jaHNEM TUMOBbIX CUCTEM, MPUGOPOB, AeTasel 1 y3/10B
ONTUYECKNX 1 ONTO3/IEKTPOHHbIX NPUGOPOB

MpodheccroHanbHbIE
KOMMeTEHLMM

MK.1.B.Y1 ymeTb aHaNM3npoBaTh, pacuUnThbIBaTh, MPOEKTUPOBATL U KOHCTPYMPOBATL B
COOTBETCTBUM C TEXHWYECKMM 3aaHVNeM TUMOBbIX CUCTEM, MPMOOPOB, AeTasEN 1 y3/10B
OMTUYECKMX U OMTO31EKTPOHHbIX NPU60opPOB

2. TpeboBaHus HI'TY K nnaHMpyeMbIM pesy/ibTaTtam 00yyYeHUsi, COOTHECEHHbIM C
NHAMKATOPaMu AOCTUXEHNA KOMMETEHLNIA

Tabnuua 2.1

|/|H,£I,I/IKaTOpr OOCTUXEHNA KOMNETEHLNN CDOprI opraHmsaLmm

Pe3ynbTaTbl 06y4eHust 3aHATUI

OlK.4.31 3HaTb COBPEMEHHbIE MaTeMaTUYeCKMe MeToAb! 06paboTKM pe3ynbTaToB |CamocTosTe/lbHas paboTa
N3MEPEHNT

OrK.4.31 3HaTb COBPEMEHHbIe MaTeMaTMYeCKe MeTObl 06paboTKM pe3ynbTaToB |CamocTosTelbHas paboTa
N3MepeHui

OlK.4.y1 ymeTb onpeenstb ONTUMa/IbHOE KO/IMYECTBO U TOYHOCTb CamocTosTenbHasa paboTa
N3MEPUTENbHbIX 3KCNEPUMEHTOB
OlMK.4.y1 ymeTb onpeaensatb ONTUMaIbHOE KO/IMYECTBO Y TOYHOCTb CamocTosTenbHasa paboTa
N3MEpPUTENbHbIX 3KCNEPUMEHTOB
MK.1.B.yl ymeTb aHa/IM3MpoBaTh, PaCUUTLIBATL, MPOEKTUPOBATHL U CamocTosTensHas paboTa

KOHCTPYnpoBaTb B COOTBETCTBUWN C TEXHNYECKNM 3ajaHNEM TUMOBLIX CUCTEM,
Np1OOpPOB, AeTanel 1 y310B ONTUYECKUX U ONTO3NEKTPOHHBIX NPU60opoB

MK.1.B.yl ymeTb aHa/IM3MpoBaTh, PaCUUTLIBATL, MPOEKTUPOBATHL U CamocTosTensHas paboTa
KOHCTPYMPOBaTb B COOTBETCTBUW C TEXHNYECKUM 38[iaHNEM TUMOBbLIX CUCTEM,
npvbopoB, AeTasell 1 Y3710B ONTUYECKMX U ONTO3IEKTPOHHbIX MPMGOPOB

3. CofeprkaHue N CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 HuX B NHankaTopsl
Tembl A5 Yacbl |thopme npakT. q)AongwM:H:;: HOCTVDKEHMA YyebHas fesaTe/IbHOCTb
CaMOCTOATE/IbHOI 0 N3y4YeEHNA Mogr., vac. ’ : KOMMETEeHLMI
CemecTp: 5

AnpakTudeckasn eamHnLa: VIHopMaLmoHHble HabnogaTebHbIe ONTUYECKUE U
OMNTUKO-3/1EKTPOHHbIE MPUGOPbI




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.

10

OlnK.4.3-1.1,
OnK.4.y1i,n
K1B.Y1

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

10

OlNK.4.3-1.1,
OnK.4.y1i,n
K1B.Y1




3. OnTunyeckune npuLensi.
Ha3HayeHune n knaccupmkaums
npuLenos. TeopeTuyeckmne
OCHOBbI MOCTPOEHNS
NpuLLeNoB, 0CO6EHHOCTH
KOHCTPYKLMW pas/InyHbIX
TUMOB, 0CO6EHHOCTM
akcniyatauum. Mepuckorbl.
HasHaueHwe 1 npuHUMN
Aenctems. Knaccugumkaums
nepuckonos. OCO6eHHOCTH
KOHCTPYKLMW pa3/IMyHbIX
TUMOB, 0CO6EHHOCTM
aKcnyarauum. TensoBr3opsl.
HasHaueHue 1 3agaun.
Knaccumkaums. Cnoco6sl
CKaHMpOBaHUsA NPOCTPaHCTBA.
OCHOBHbIe (DyHKLMOHaSTbHbIe
ycTpoiicTBa. Cnocobbl 3anuncu
N 0TOGPaXXEHNS H(OPMaLNN.
TexHuyeckre napameTpbl U
XapaKTepuUCTUKK
Tenn0BM130p0B. BugeotexHuka.
CTpyKTypa BaeoKamepbl Ha
M3C-matpuue.
Teneo6bekTnBbLl. CUCTEMBI
CUHXpOHM3aumn. Crnocobbl
KOAMpOBaHus LBeTa ( CUCTEMbI
NTSC, PAL, SECAM).
TexHWYEeCKre XapaKTepUCTUKN
BUAeoKavep.

10

OlNK.4.3-1.1,
OnK.4.y1,n
K1B.Y1

ﬂII/I,D,aKTI/I‘-IECKaFI eanHnua: OnTu4eckune n OMNTUKO-3JIEKTPOHHbIE NUSMEPUTESIbHbIE I'Ipl/l60pb|




4. Mpnbopbl ANA NIMHEAHbIX
n3MepeHnin. HasHaueHve 1
3a/la4u N3MepPeHUA.
Knaccuimkaums nprbopos.
Mpnbopbl KOMNapaToOpPHOro
Tvna (BepTUKa/bHbIE U
rOPU30HTa/IbHbIE
L/IMHHOMEPbI, U3MepUTe/bHble
MaLLWHbI), CXEMbI,
0C06eHHOCTM
(hyHKLMOHMPOBaHUA 1
akcnnyatauun. OCo6eHHOCTM
MOCTPOeHMS, pacyeTa u
aKcnnyataumm
PbIYaXXHO-OMTUYECKMX
npr6opos. MpUHLMMbI
MOCTPOEHUSA, 0COBEHHOCTU
JKcnnyarauum onTUMETPOB U
ONTMKATOPOB. MPUHLMMBI
MOCTPOEHUS, OCO6EHHOCTU
JKCNnyaTaumm KOHTaKTHbIX
NHTepthepomeTpoB. MNprb0opsI
AN YTNOBbIX U3MEPEHWIA.
HasHaueHue 1 Knaccupmkaums
npunéopos. Cuctembl
n3mMepeHns yrnos. OCHOBHble
CXeMbl NOCTPOEHNSA
ONTWUYECKMX YTTIOMEPOB U
KBafpaHTOB, 0COBEHHOCTK
(hyHKLMOHMPOBaHUA, pacyeTta
¥ akcnayataumn. Metogbl
N3MepeHns, peannsyemble
FOHMOMETPOM,
KOHCTPYKTUBHbIE
0C06eHHOCTU. MpUHLUMNBI
paboTbl AeNNTENIbHbIX 0/10BOK
1 NOBOPOTHBIX CTO/OB,
KOHCTPYKTUBHbIE
ocobeHHoCTK. MpuHUMN
[eCTBMA aBTOKO/I/IMMATOPOB,
0C06eHHOCTM
(hOTO3NMEKTPUUECKMX
aBTOKO/I/IMMATOPOB, OLHO U
[BYX KOOpPAMHATHble
aBTOKO/IIMMATOpbI. Mprbopbl
AN KOOPANHATHbIX
“3MepeHnin. HasHayeHve 1
0651acTb NPYMeHeHNS
npnéopos. N3

10

OlMNnK.4.3-1.1,
OnkK.4.y1i,n
K1B.Y1l




5. ONTUYECKME OTCUETHbIE
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.

10

OlNnK.4.3-1.1,
OonkK.4.y1,n
K.1B.Y1

6. OnTn4yeckme chepoMeTpbI.
HasHaueHwe 1 npuHUMN
N3MepeHns pagunycos
KpuBM3HbI. OCO6EHHOCTH
KOHCTPYKLMK ChepOMETPOB.
ABTOMATU3NPOBaHHbI
cthepomeTp. ["'eoge3nyeckue
npuoopsl. Tonorpadguyeckas
Cbemka MecTHoCcTu. MeToauka
pacyeTta TOYHOCTW.
CTpYKTYpHbIE 3BEHbS.
OnTnyeckune ganbHOMepbI.
DNeKTPOHHO-0ONTUYECKME
Aa/IbHOMEpBI.
CseToganbHOMepbl.
Teoponutel. HMBENUPSI,
KUnperenu, TaxeomeTpbl.
Mpurbopbl a3pohoTOCHLEMKN.
Cxembl cO34aHna KapT
KOMOMHMPOBaHHbLIM 1
CTEPEOCKONUYECKNMM
MeTOAaMW. Y CTPOMCTBO U
pacyeT y3n108
aBTOMaTUYeCKoro
aspogpotoannapara (APA).
Mpr6opbI Ans co3aaHnsa KapT.
Crepeokomnaparopbl.
MynbTuUnnekc.

10

OlNnK.4.3-1.1,
OnkK.4.y1i,n
K1B.Y1l




7. Actporugpl. HasHaueHue n
NPUHLMN JeACTBUS.
CTpyKTypHas cxema 38e34HOM0
JaTymKa Ha OCHoBe
O[lHO3/IEMEHTHOr0
thoToaeTekTopa. CTPYKTYpHas
CXema 3Be3JHOro fatuymka Ha
ocHose M3C-matpuLbl.
OCHOBHble TeXHUYeCKme
napameTpbl U XapaKTepUCTUKK
acTpoAaTHMKOB.
TennoneneHraTopbl 1
TennoBbIe r0/I0BKU
caMoHaBefeHus. HasHaueHwue
N NPUHLMN AeACTBUSA.
CTpYKTYpHbIE CXeMbl
TEnNomnefeHraTopos 1 rofioBoK
camoHaBefeHusA. CxeMbl
rmponpueogos. Tunbl
pacTpoBbIX aHaNN3aToOpPOB
N306paXXeHns N MeToLbl
(hopMMpPOBaHWA CUrHaNa
ynpaseHuns. MNupomeTpebl.
HasHaueHue v npuHumN
fencteua. Metofpbl n3MepeHus
TemrnepaTypbl 1
KnaccuumKaLus nMpomeTpoB.
CTpYKTYpHbIE CXeMbl
NUPOMETPOB Pa3NYHbIX
TMNOB. TexHnyeckne
napameTpbl U XapaKTepUCTUKK
NUPOMETPOB.

10

OlNnK.4.3-1.1,
OornkK.4.y1,n
K1B.Y1l




8. JlazepHble AasibHOMEPGI.
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.

OlNnK.4.3-1.1,
OrnkK.4.y1,n
K1B.Y1l

AnpakTuueckasn eavHnLa: MeamumMHCKUE onTUYeCKre Npuéopbl

9. OnepaumnoHHbIe
MWKPOCKONbI. HasHaueHwe.
OCHOBHble XapaKTepUCTUKN 1
0cobeHHOCTW. Mogenu.
[1BOIiHOI onepawuyoHHbIii
MWUKpPOCKON AN
oTasibmosiora. SHZOCKONMbI.
HasHaueHune. OCHOBHbIe
XapakTepucTukn. Cxembl.
Mogenun. M'bKme 3HLOCKOMbI.
YKecTkuve aHZ0CKONMbI.
OdTanbmonornyeckme
npuoopsbl. HasHayeHWe 1
Knaccumkaumns. OCHOBHbIe
XapaKTepUCTUKN 1
0C06EHHOCTMW.
PehpakTomeTpbl. LLLeneBble
namnbl. OPpTaNLMOMETPbI.

O Tansmockon.
Anontpumertp.

OlMNK.4.3-1.1,
OrnkK.4.y1,n
K1B.Y1

AvpakTuueckas eauHnLa: Mpu6opbl 1 TeEXHUKa oToNMTorpadum




10. MNpeum3noHHbIe
(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.

OlnK.4.3-1.1,
OnK.4.y1i,n
K1B.Y1

AvpakTnyeckas eanHmua: O6LLMe NPUHLMIMbI MOCTPOEHMSA U

(hyHKUMoHMpoBaHus O3C

11. ONTUYecKne CUCTEMbI
O3C KaK nnHeliHble (GUNbTPBbI
NPOCTPaHCTBEHHbIX YacTOT.
lNoHATKe o
reoMeTPO-ONTUYECKOM
N306paXKeHN, NPOCTENLLNIA
31EMEHT, CO3Aat0LLINIA
reoMeTpo-0NTUYECKOe
N306paxXeHne - TOHKas NIMH3a ¢
6eCKOHEYHO 60MbLLIMM
ANAMETPOM, XapaKTEPUCTUKM
peasibHbIX ONTUYECKUX CUCTEM
CO 3payKamm KOHEeUHbIX
pasMepoB, 3paykoBble
KoOpANHaTbI U DYHKUMA
NPONyCKaHus 3payka,
(hYHKLMA paccesHns TOUKM 1
OnTMYecKas nepegaroyHas
(OYHKLMA TUMOBbIX
06bekTnBoB O3C.

OlMNK.4.3-1.1,
OrnK.4.y1i,n
K1B.Y1

12. AHanusartopsl
n3obpaxeHuns B O3C.
HasHaueHue n cTpyKTypa
pacTpoBbIX 1 MaTPUYHbIX
aHasM3aTopoB, NPUHLMMbI
CKaHMPOBaHUA N306paXKeHWA,
CMEeKTPbI CUTHa/I0B Ha BbIX0fe
aHanm3aropa n306paxxeHus.

10 0 0

OlNnK.4.3-1.1,
ONnK.4.y1,n
K1B.Y1l




13. DNIEKTPOHHbIE TPaKThI
O3C. CTpyKTypa aHa0orosbIX
1 aHaoro-uugpoBbIX
KaHasi0B, MaTeMaTuyecKme
METO/Abl aHa/N3a aHa/10r0BbIX
JMHEWHbIX N HENMMHENHbIX
3BEHbEB 3/IEKTPOHHOI0 TPaKTa,
MOAeNn LMQPoBLIX CUrHAN0B
(peweTyatble QyHKUMM ) 1
AVCKPETHBIX 3/1EKTPOHHBIX
3/1eMeHTOB (Pa3HOCTHbIe
ypaBHeHus, Z-
npeobpas3oBaHune, CUCTEMHbIE

GyHKLMW).

OlNnK.4.3-1.1,
OnK.4.y1i,n
K1B.Y1

14. MpyHUMNbI ONTUMANbHOA
tunbTpauun curHanos B O3C,
KBa3nMonNTUMasibHas
(unbTpaymns. OcobeHHOCTH
(hunbTpPaLUM MHOTOMEPHbIX
CUrHaNoB, KpUTepUN KayecTBa
(hyHKUMOHMpoBaHua O3C,
MOHATWE CPefHero pucka u
OTHOLLIEHWS CUTHAS- MOMeXa.

OlMNK.4.3-1.1,
OrnkK.4.y1,n
K1B.Y1

15. dunbTpauma ONTUYECKUX
curHanos B O3C:
CneKTpasbHas,
NPOCTPaHCTBEHHAA U
BpeMeHHas. MeTtoapbl
CneKTpanbHON unbTpaLmn,
CenleKL st Mo COCTOAHMIO
nonspusawum,
MPOCTPaHCTBEHHAA
(hMNbTpaLuUs KOrepeHTHbIX U
HEKOrepeHTHbIX OMTUYECKUX
CUrHanoB, MeTo/bl BbIGOpA
napamMeTpOoB PacTpPOBbIX
NPOCTPAHCTBEHHBIX PUNLTPOB.

OlNK.4.3-1.1,
OnK.4.y1i,n
K1B.Y1

16. dunbTpayms
3/1EKTPNYECKUX CUTHAMOB B
03C. MeTogb! cnHTE3a
aHa/10roBbIX
KBa3oNTUMaIbHbIX
YeTbIPEXMO/IHCHUKOB, METO/b!
CMHTE3a IMHENHbIX LUPPOBLIX
(OMbTPOB.

OlK.4.3-1.1,
OnK.4.y1,mn
K1B.Y1

OnpakTndeckas eguHuua; LindpoBble MeToAbl 06paboTKKN n306paxeHnii B O3C




17. Oco6eHHOCTMN 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).

OlnK.4.3-1.1,
OnK.4.y1i,n
K1B.Y1

AnpakTtuyeckad efimHuua: Metogbl p

acyeTa nap

amMeTpOB U XapaKTepucTuK 3BeHbeB O3C

18. DHepreTMYeCKMii pacyerT,
TOYHOCTHOM pacyeT
N3MEPUTENbHBIX 1 CReAALLNX
03C, pacuer
NH(OPMALIMOHHO EMKOCTK
HabntogatenbHbix O3C.

OlNK.4.3-1.1,
OrnK.4.y1,n
K1B.Y1

3.2 CamocTosTeNlbHas pabota obyyaroLerocs

Tabnuua 3.3
o ViHanKaTopb! Yacbl Ha Uacbl Ha
No Buabl caMOCTOATENLHOW PaboThbl JOCTMXEeHNA
< |BbINOSIHEHWE |[KOHCY/TbTauumn
KOMMETEHL M
CemecTp: 5
1 |I‘Io,u,r0TosKa K atTectauum OnK.4.yl1 10 0

. Jlerkunin B. H. ONTO31eKTPOHHbIE 3/1EMEHTbI U YCTPOCTBA CUCTEM CMELNabHOro Ha3HaueHNs :
[yuebHuK] / B. H. Nerkuia, b. B. ManyH, O. B. CaHkoB ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, 2011. -
454 c. : Tabn., un., cxembl. - Pexxnm goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000159492

2
maTepuana

CamocTosTe/IbHOe NU3yyeHue TeOPETUYECKOTO

Ork.4.3-1.1,0
NMK4.Y1,MK.1. |168
B.Y1

17

CTyAeHT n3yyaeT Tembl, NpuBefeHHbIe B Tabnuue 3.1 : Jlerkuin B. H. ONTO3NEKTPOHHbIE 3/1EMEHTbI U
YCTPOICTBA CUCTEM CMeLManbHOro HasHaueHus : [yue6Huk] / B. H. Jlerkuii, b. B. FanyH, O. B. CaHKOB ;
HoBocKb. roc. TexH. yH-T. - HoBocmbupck, 2011. - 454 c. : Tabn., un., CXeMbl. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000159492




3.3 TexHonornsa obyyeHus

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

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALUNOHHbIE TEXHO/0r UK
VHhopmmpoBaHme MopTtan HI'TY
Pa3melLeHme yuebHbIX 3EC
MaTepuasioB

4. NpaBwuia aTTecTaunm obyyaroLmMxcsa no gUCunnnHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BU/bI AeSATENIbHOCTY 00yYatoLLMXCs 62 MakcvMasbHbIl 6ann

CemecTp: 5

Jexyus: 10 20
IIpakmuueckue 3anamus: 15 30
PI3/Pegepam: 15 30
3auem: 0 20

B Tabnuue 4.2 npenctasieHO COOTBETCTBME (POPM KOHTPO/IA 3asB/IieMbIM TPeboBaHUAM K

pe3ynbTataMm 0CBOEHNA ANCUUNTNHBI.

Tabnuua 4.2
Dopmbl
Kogpl p
o KOHTpONA
KoMMeTeH NHANKaTOopbl AOCTMXKEHUST KOMMNETEHLNIA
unn 3ayer
OrlK.4 |OMNK.4 31. 3HaTb COBPEMEHHbIE MaTEMATUYECKME METOAbI 06paboTKM pe3yNnbTaToB U3MEPEHN +
OlK.4 y1. ymeTb onpefensaTb ONTUMaibHOE KOSIMYECTBO M TOYHOCTL U3MEPUTENBHbIX +
9KCMEPUMEHTOB
MK.1.B y1. ymeTb aHanM3MpoBaTh, PacyMTbIBaTL, MPOEKTUPOBATL U KOHCTPYMPOBATL B COOTBETCTBUM
MK.1.B |c TexHn4eckum 3afaHnem TUMOBbIX CUCTEM, NPUBOPOB, AeTaneil 1 y310B ONTUYECKUX U +

OMTO3/1EKTPOHHBIX NPUBOPOB

OLEHOYHbIe cpeacTBa Mo AMCLMMNHE "POeKTUPOBaHME OMTUYECKUX U OMTUKO-3MEKTPOHHbIX
NPUGOPOB 11 KOMM/IEKCOB™ BXOAAT B COCTaB (DOH/A OLLEHOUHbIX CPEACTB N0 MOAYNt0 (MPUNOXKEHNE

Ne 1 K pabouein nporpamme).
5. Jlutepatypa
OcHoBHas nuTepaTypa




1. Axymenkos, FO. I'. Teopus u pacyeT ONTHUKO-37IEKTPOHHBIX MPUOOPOB [ DIIEKTPOHHBIN pecypc] :
yueOnuk / FO. I. Skymenkos . - 6-e u3., mepepad. u gom. - M. : Jloroc, 2011. - 568 c. - ISBN
978-5-98704-533-6 - Pesxum moctyma: http://znanium.com/catalog.php?bookinfo=469679 - 3ari. ¢
JKpaHa.

2. dxymenkoB 0. I'. Teopus u pacuet ONTHKO-3JI€KTPOHHBIX TPUOOPOB : [y4eOHMK IS BY30B 110
HamnpasieHuro 200200- "Onrtorexunuka"] / FO. I'. Sxymenkos. - M., 2011. - 566 c. : un., Tabm.

3. ®enocees B. . OnTuko-31eKTpOHHBIE TPHUOOPH OPUEHTALNHI M HABUTAUHA KOCMUYECKHUX
amnrmapaToB : yueOHOe mocoOue sl CTYAEHTOB BBICIINX yU4E€OHBIX 3aBEASHUIN, 00yYarOIIUXCS 10
HanpasiieHnto "OnTroTexHuKa" U cienuanbHOCTH "ONTHKO-3JIEKTPOHHEIE PUOOPHI U CUCTEMBI" /
B. U. ®enocees, M. I1. Komocos. - M., 2007. - 247 c. : u.

4. Pozenmep D. Onrosnektponuka / 3. Pozenmep, b. Bunrep ; nep. ¢ ¢p. nox pea. O. H.
Epmaxosa. - M., 2006. - 588, [1] c. : u., Tabm.
[lononHuTeNbHas ninTepaTypa

1. ITanos B. A. OnTika MEUKPOCKOTIOB : pacueT u npoektupoBanue / B. A. [1aunos, JI. H. Auapees. -
JI., 1976. - 430 c. : Taba., CXEeMEI

2. Kynarun C. B. IIpoektupoBanue ¢poto-u kunonputopos / C. B. Kynarun, E. M. Anapun. - M.,
1986. - 278, [1] c. : cxemsl, rpad., Tadm.

3. Jlebenpko E. I'. Teopust u pacueT UMIyIbCHBIX U HU(DPOBBIX ONTUKO-IJIEKTPOHHBIX CUCTEM :
yueOHoe mocooue st ontuueckux crell. By30B / E. I'. Jlebenpko ; JI. ®@. ITopdupses, @. U.
Xaittyn. - J1., 1984. - 190, [1] c. : m.

4. [Topdupres JI. @. Teopust ONTUKO-3JEKTPOHHBIX TPUOOPOB U CUCTEM : Y4ed. mocoOue Asis OmT.
crent. By308B. - JI., 1980. - 272 c. : ni.

5. lllyneman M. . ABromaTtuueckas hoxkycupoBka ontuueckux cuctem / M. . llyneman. - J1,
1990. - 223, [1] c. : un.

6. Baitbopoaun 0. B. Beenenue B nazepuyro texuuky / FO. B. Baiitboponun. - Kues, 1977. - 239
[1] c. : mn., cxemsI

7. Spocnasckuii JI. I1. Iludposas 06paboTka curHaioB B ONTHUKE U rosiorpaduu. Beenenre B
uudposyro ontuky : [Monorpadwsi] / JI. I1. Apocnasckuii. - Mocksa, 1987. - 295, [1] c. : u.

6. MeToauueckoe 1 NporpaMMHoe obecrieveHme, MHHOPMaLMOHHbIE TEXHOIOM N

6.1 MeToguyeckoe obecrneyeHme

1. Jlerkuit B. H. OnTosnekTpoHHBIE 3]IEMEHTHI U YCTPOWCTBA CUCTEM CIIELIHATBHOTO HA3HAYEHUS
[yueOnuk] / B. H. Jlerkuit, b. B. I'anyn, O. B. Cankos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck,
2011. - 454 c. : Tabm., nn., cxemsbl. - Pesxkum mocrtyra:
http://elibrary.nstu.ru/source?bib_1d=vtls000159492

2. Konkep /. b. ®uznueckrie 0OCHOBBI CBETOIMOI0B M TTOTYITPOBOTHUKOBEIX JIa3€pPOB : yueOHOe
nocooue / /1. b. Konkep ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2009. - 66, [1] c. : un.. -
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_1d=vtls000125724

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme
1 Onepamuonnas cuctema Microsoft Windows
2 INakeT oducHbix punoxenuit Microsoft Office

6.3 NHhopMaLyOoHHble TEXHONOr K

Mpw ocyLLeCTBEHNI 06pa30BaTe/IbHOTO NPOLEcca MO AUCLMNINHE MPUMEHSIOTCS 3/1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMNA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEMCTBYA B 3/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHol cpefbl HITTY .



7. MaTepunasibHO-TeEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |Mpe3seHTaUMOHHOE 060pya0BaHNE ANs IEMOHCTPALIMM HarNsAHOTo MaTepuana
(MynbTUMeANA-NPOEKTOP, IKPaH, KOMMbIOTEP
ONs YNpaBneHns)




Pabouas nporpamma AUCLMNINHBI
CoBpeMeHHble NPo61eMbl ONTOMHBOPMATUKY

1. BHewHWe TpeboBaHMSA

Tabnuua 1.1
KomneTeHUun
pynna »
MHAMKaTopbl JOCTUXEHNSA KOMMNeTeHUUIA
ObLuenpoceccroHanbHble |ONMK.2 cnoco6HOCTb MpefIaraTh MyTh PeLLEHNSs, BbIGUPATb METOAMKY 1 CPEACTBA
KOMNeTeHL 1N MPOBEAEHUS HAYYHbIX UCCNEA0BaHWIA
OrK.2.3-1.1 3HaTb OCHOBHbIE METO/Ab! M CPEACTBA HayYHbIX UCCeL0BaHUIA
OlK.2.3-1.3 3HaTb METOA0/0rMI0 HAYYHOT0 UCCEL0BAHNA OMTUYECKMX
WH(OPMALIMOHHBIX CUCTEM
OlMK.2.Y1 yMeTb HaxoAMTb HOBbIE CMOCOObI PeLLEHNS HayUHbIX 3aaau
O6LLenpoteccoHanbHble OlK.3 BnageHne MeTOANKOM pa3Qa60TKV| MaTemMaTuyecKmMX 1 U3NYECKMX mopenen
KOMMETEHLN uccneayeMbix NPOLECCOB, ABMEHWIA U 06BEKTOB, OTHOCALLMXCS K NPOthecCUoHabHON
cthepe
OMNK.3.¥1 ymeTb NPUMEHATb MaTeMaTUYeCKOe MOZEeIMPOBaHWe K npoLeccam U 06beKTam
B 061aCTN ONTUYECKMUX U ONTUKO-3N1EKTPOHHBIX NPpU60opoB
MpotheccuoHanbHble MK.1.B cnoco6HOCTb K aHann3y, pacyeTy, MPOEKTNPOBaHUIO U KOHCTPYMPOBaHMIO B
KOMMETEHLN COOTBETCTBUM C TEXHWYECKMM 3ajaHWEM TUMOBbIX CUCTEM, MPMOOPOB, AeTas1EN 1 Y3/10B
OMTUYECKMX U OMTO3NEKTPOHHbIX NPU6G0POB
MK.1.B.Y1 ymeTb aHa/IM3MpoBaTh, PacUUTLIBATL, MPOEKTUPOBATL M KOHCTPYMPOBAThL B
COOTBETCTBUM C TEXHWYECKMM 3ajaHWEM TUMOBbIX CUCTEM, MPMOOPOB, AeTas1EN 1 Y3/10B
OMTUYECKMX U OMTO3NEKTPOHHbIX NPU6G0POB
MpotheccuoHanbHble MK.3.B cnocobHOCTbL pa3pabatbiBaTh U UCCNeA0BaTb XapaKTepuCTKN ONTUHECKOTO U
KOMMETEHLN OMTWKO-3/1EKTPOHHOIO 060py0BaHMA ANS HayYHbIX NCCNELOBAHWIA B pas/INyHbIX 06/1aCTAX

HayKu U TEXHUKN

MK.3.B.Y2 ymeTb paboTaTh C MHOA3bIYHOM MHGOPMaLeli N3 pa3fiMuHbIX UICTOYHUKOB /15
peLleHns NpodiecCMOoHa/IbHbIX Y Hay4YHO-MUCCIef0BaTE/IbCKMX 3aay

2. TpeboBaHus HI'TY K nnaHMpyeMbIM pesy/ibTatam 00yyYeHUsi, COOTHECEHHbIM C

NHANKaTOpaMm JOCTUXKEHNSI KOMMETEHL I
Tabnmuya 2.1

VIHAMKaTOpPbI AOCTUXEHUSI KOMMETeHLMIA

PopmMbl OpraHmsaLnu

Pe3ynbTaTbl 06y4eHust 3aHATUI

OrK.2.31 3HaTb OCHOBHbIE METOAb! N CPEACTBA HayUYHbIX UCC/ef0BaHUI

CamocTosiTeNbHasi paboTa

OrK.2.31 3HaTb OCHOBHbIE METO/b! W CPEAICTBA HayYHbIX UCCeA0BaHNIA

CamocTosiTenbHas paboTa

Or1K.2.31 3HaTb OCHOBHbIE METO/b! M CPEAICTBA Hay4HbIX UCCe0BaHNiA

CamocTosiTeNbHas paboTa

Or1K.2.31 3HaTb OCHOBHbIE METO/b! M CPEAICTBA Hay4HbIX UCC/e0BaHNi

CamocTosiTeNbHas paboTa

OlK.2.33 3HaTb METO/AOMONMI0 HAYYHOrO UCCNeA0BaHNS ONTUYECKIX
MH(OPMALIMOHHbIX CUCTEM

CamocTosTenbHas paboTa

OlNK.2.yl ymeTb HaXOAWTb HOBbIE CMOCOObI PELLEHMS Hay4YHbIX 3a4a4

CamocTosTenbHas paboTa

OlK.3.yl ymMeTb NPUMEHATbL MaTeMaTUYeCKOe MOZeMPOoBaHmMe K npoLeccam u
00beKTam B 06/1aCTU ONTUYECKMX U ONTUKO-3M1EKTPOHHBIX MPU60POB

CamocTosTenbHasa paboTa

3. CofeprkaHue N CTPYKTypa ANCUUMNIIUHDI

Tembl and

CaMOCTOATE/IbHOIO N3y4HeHUA

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopsl
Yacbl [copme npakT. thopMbi, vac AOCTUKEHMS YyebHas aesTeNIbHOCTb
nogr., yac. " | komneTeHuwnii

CemecTp: 6

AVpaKTyecKasi eaMHMLA: YPOBHM Hay4HOr0 3HAHWS




1. YPOBHM Hay4yHOro 3HaHWS.
PacnpocTpaHeHue nasepHbIX
My4yKOB B Cpefe C
KBafpaTuyHbIM Npogunem
nokasaresnis NpeioMIeHUs:
CKafspHoe BOSTHOBOE
ypaBHeHVe, ypaBHeHWe
enbMmronbLa, napakcuansHoe
ypaBHEHWE 1 UX PeLLeHUs.

OrnkK.2.3-1.1

AnpakTnyeckas euHMLA: pPosib HayKN B COBPEM

eHHOI LMBK

nvsauum

2. ["ayccoBbl MyYKU B
O/IHOPO/HOI cpefe U NX
napameTpbi.

2

0

0

OlnK.2.3-1.1,
Ornk.2.3-1.3

3. DnekTpuyeckoe n
MarH1THOE MosiA rayccoBsa
nyyka.

OrnkK.2.3-1.1

4. Mofb! rayccoBoro ny4ka
BbICLLIEr0 NOpsaKa.

2

0

OlnK.2.3-1.1,
OrK.2.3-1.3

AnpakTuuyeckas eauHULA: yp

OBHW Hay4HOro 3HaHUA

6. OCO6EHHOCTM MOAOBbIX
PeLLEHWi rayccoBbIX NMy4YKOB
BbICLLEro nopsaka. Mogosas
Avicriepcums rpynnosol
CKOPOCTW. 3aBUCUMOCTb
rpynmnoBoi CKOPOCTK OT
4acTOTbI U3/TyHEHNS.

OrkK.2.3-1.1

13. ABCD matpuupl B
reOMeTPUYECKO ONTHUKE.

2

0

0

OlnK.2.3-1.1,
OrK.2.3-1.3

AnpaakTuyeckasn eaMHnLa: yHaameH

TaJ/lbHbIE U

npunkKnagHble nccsieqoBaHnAa B ONnNTUKe

15. OcobeHHOCTH
pacnpocTpaHeHus
MEepPUANOHATbHBIX 1
carnTTa/lbHbIX NyYeil.

OlnK.2.3-1.1,
Ornk.2.3-1.3

16. "OnTuyeckunin
CMeKTpabHbI aHanM3" Kak
Hay4Has gucumMnInHa.
CTpykTypa Kypca. Ero csssb ¢
ApYrumn gucumnanHamm
y4yebHOro nnaHa.
OcobeHHOCTM NpeamMeTa
Kypca.

OrnkK.2.3-1.1

17. TpoucxoxaeHue
OMTUYECKNX aTOMHBbIX
CrekTpoB. CreKTpasibHble
NNHWUK. ATOMHbIE abcopbuus,
(hnoopecLeHLmMs 1 AMUCCUS
(o6wme cxembl). CnekTpbl
3/1eMEHTOB. JHeprus
BO30YXXJEHMS.

OrnkK.2.¥1,0
MNK.3.y1




18. CnekTpasibHble Nprbopsl.
HasHaueHue n
Knaccuukauums.
doKycupyloLLme 1
AMCneprupyroLmne aneMeHTbI.
AndpakLUMOHHbIE PELUETKN.
"onorpagmueckue n

Hape3sHble.
e emaccrsan | 2 | o o PK2313
YTbIE. TIpENMYLL OMK.3.y1

HeLoCTaTKv NMpU3MbI 1
AN(PaKLMOHHOW PeLLETKN.
XapaKTepucTuKu
CMeKTPasbHbIX NPUOOPOB.
MonynsapHbie cxembl
MHOTOKaHa/bHbIX
CMEeKTPOMETPOB. MeTozbl
BBOZA U3/y4eHuns B
CreKTpasibHbIv Npruoop.

3.2 CamocTosTeNIbHas paboTa obyyaroLlerocsi

Tabnuua 3.3

NHankaTopbl
Neo Bunabl camocToATeNbHOM paboThl BOCTVDKEHNS
KOMMeTeHLW

Yacbl Ha Yacbl Ha
BbIMOJ/IHEHME |KOHCYbTauun

CemecTp: 6

Ork.2.3-1.1,0
MK.2.3-1.3,0r
K.2.¥1,0MK.3.
Y1

1 | [ononHuTenbHas yyebHas aesaTenbHOCTb 138 15

: XapbkoB A. A. du3nyeckas onTuka : [yuebHo-mMeTognueckoe nocobue] / A. A. Xapbkos, B. T
Ay6posckuid, C. B. CnyTaii ; HoBocK6. roc. TexH. yH-T. - HoBocmbupck, 2006. - 54, [1] c. : un.. - Pexxium
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000063521

Ornk.2.3-1.1,0
2 CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOro MK.2.3-1.3,0r1 o5 4
maTepuana K.2.Y1,0lMK.3.
Y1

CTyfieHT u3y4yaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.1 : Xapbkos A. A. dusnyeckas onTuka :
[yue6HO-meTOaMuecKoe nocobue] / A. A. Xapbkos, B. I'. y6posckuii, C. B. CnyTali ; HoBOCKG. roc. TexH.
YH-T. - HoBocnbupck, 2006. - 54, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000063521

3.3 TexHonorus oby4veHus

[ns opraHn3aumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yvaroLWMXCS, a TaKKe NPoBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHON0rMK (Tabn. 3.4).

Tabnuua 3.4

[esTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMNOM K

HhopmmpoBaHue MopTan HI'TY

Pa3meLLeHmne yuebHbIX S6C
MaTepvasios




4. MpaBuna aTTecTaLum 06y4aroLLmMXcs Mo ANCLUUMINHE

[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. o
OueHnBaeMble BUAbI LeATeIbHOCTY 00y4yatoLmxcs 6ann MakcmanbHbIn 6an
CemecTp: 6
CamocmosmenvHoe uzyyenue meopemudecko20 Mamepuaia: 40 80
Oxzamen: 0 20

B Tabnuue 4.2 npecTaBneHo COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
< KOHTpOnsA
KOMMEeTeH MNHAnKaTopbl JOCTUXKEHUSA KOMMNETEHLNIN
Lmn OK3ameH
OTlK.2 |OrlK.2 31. 3HaTb OCHOBHble METO/bI ¥ CPEACTBA HAYUHbIX UCCNef0BaHWUIA +
OlK.2 33. 3HaTb METOA0NOMMI0 HAay4YHOr 0 NCCNeA0BaHNS ONTUYECKUX MH(OPMALMOHHBIX CUCTEM +
OlMK.2 y1. ymeTb HaXO4UTb HOBbIE CNOCOObLI PELLIEHMS HAYUHbIX 3afau +
OFMK.3 OlMK.3yl. ymMeTb NPUMEHSATL MaTeMaTUYeCKOe MOLENMPOBaHME K npoLeccam 1 06bekTam B 061acTu +

ONTUYECKUX N ONTUKO-3/TEKTPOHHbIX I'IpI/I60pOB

MK.1.B y1. yMmeTb aHa/IM3NPOBATb, PACUMTbIBATb, MPOEKTUPOBATH Y KOHCTPYMPOBATL B COOTBETCTBUN
MK.1.B |c TeXHUYECKMM 3aJaHNEM TUMOBLIX CUCTEM, NPUBOPOB, AeTasell U Y3108 ONTUYECKUX U
OMTO3/1EKTPOHHBIX NPUBOPOB

MK.3.B y2. ymeTb paGoTaTh C MHOS3bIYHONM MHAOPMALWEN 13 Pa3NIMUHBIX UCTOYHWUKOB [/151 PeLeHNs

NK.3.8
3 MPOECCUOHATbHBIX 1 HaYYHO-MCCIIEA0BATENbCKNX 3aaY

OueHoYHbIe cpeacTBa no gucuunanHe "CospemMeHHbIe NPo6/ieMbl ONTOMHAOPMATUKM'™ BXOAAT B
cocTaB POHAA OLEHOYHbIX CPeacTB Nno Moaynto (npunoxernne Ne 1 k paboyeit nporpamme).

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. [Ipuknaguas ontuka : [yueOHOe mocoOue A1 By30B, 00yUarOIIMXCS 10 HAITPABICHHUEO
noarotosku 200200 - OnrorexHuka u onrudeckuM crenuansaoctsM| / [JI. T'. beGuyk u np.] ; mox
pexn. H. I1. 3aka3znosa. - CII6. [u ap.], 2007. - 311, [1] c. : mu.

2. TpexmepHas na3epHas MoaupuKarysi 00beMHBIX CBETOUYBCTBUTEIBHBIX MATEPUATIOB !
[Monorpadus / I1. E. Tepmoxeb u ap.] ; ors. pex. I1. E. Tepmoxieod ; Poc. akan. nayk, Cu0.
otn-Hue, UH-T aBTOMaTHKH 1 31ekTpoMetpun [u ap.|.- HoBocubupck, 2012.- 349, [3] c. : .,
cxeMsbl.- ABT. yka3ansl Ha 349-i1 c. [lapan. TuT. 1. aHrI..




3. OuapoBaHue HAHOTEXHOIOTHU [ DIeKTPOHHBIN pecypc] / Y. XapTMaHH ; mep. ¢ HeM. - 3-€ U3I.
(31.). - M.: BUHOM. Jla6opatopust 3Hanwuii, 2014. - 173 c.: un. - (Hanorexuonorun). - ISBN
978-5-9963-1325-9. - Pexxum moctyna: http://znanium.com/catalog.php?bookinfo=477985 - 3arm. ¢
JKpaHa.

4. Matepuaiisl 1 METObI HAHOTEXHOJOTHI [ DIeKTPOHHBIN pecypc] : yueOHOe mocooue / B.B.
Crapoctun. — 4-e u3a. (371.). — DnekTpoH. TekcroBsie maH. (1 daiin pdf: 434 ¢c.). — M. :
BUHOM. Jla6oparopus 3Hanwmii, 2015. — (Hanotexnonorum). ISBN 978-5-9963-2601-3 - Pexxum
noctyma: http://znanium.com/catalog. php?bookinfo=544238 - 3aru. ¢ skpana.

5. Qy6ouumes FO. H. Teopust u mpeoOpa3oBaHue CUTHAIOB B ONITUYECKUX CUCTEMAX : [yueOHOe
rocoOue I BYy30B TI0 HAITPABICHUIO MOATOTOBKH OakamaBpoB 1 Maructpos 200200 (551900) -
OnToTexHHMKa M HAIPaBISHUIO MOArOTOBKH IUIIJIOMUPOBAHHEIX criermanuctoB 654000 -
Onrorexnnka] / FO. H. [lyonumies ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2008. - 402 c. : ni.

JononHnTenbHas nuTepaTypa

1. Ixxeppapa A. Beenenue B matpuunyro ontuky / A. xeppapa, x. M. Bépu ; mep. ¢ anrm. A. .
boxxkosa u /1. B. Bnacosa ; mox pen. B. B. KopoOkuna. - M., 1978. - 341 c. : un.

2. SlpuB A. Ontrueckue BoaHbI B kpuctamiax / A. Spus, I1. FOx ; mep. ¢ anr. C. T
Kpusomutsikosa, H. U. Ilerposa, mox pen. M. H. Cucaksana. - M., 1987. - 616 c. : un.

3. AxmanoB C. A. ®Ou3nueckast ONTHKA : y4eOHUK 71 BY30B 10 HATIPABICHHUIO U CIIELIHATIBHOCTH
"®usuka" / C. A. Axmanos, C. FO. Hukutus ; Mock. roc. ya-T uMm. M. B. Jlomonocosa. - M., 2004.
- 654 c. : mn.. - Ha korTptut.: [locBsm. 250-neturo Mock. yH-Ta.

4. Xayc X. A. Boausl u nonist B onroanekTporuke / X. Xayc ; nep. ¢ anri. mox pea. K. @.
[Iunumora. - M., 1988. - 430 c.

5. 3D nasepusie napopmannonHbie TexHonoruu / [Teepmoxne6 I1. E. u ap.] ; ots. pex. I1. E.
TBepnoxne0 ; Poc. akan. Hayk, Cu0. orn-uue, MH-T aBTOMaTHUKH U 3JIEKTPOMETPHH. -
HoBocubupck, 2003. - 550 c. : wi., cxeMbl. - ABT. yKa3aHbl Ha 000pOTe THT. JI..

6. beikos B. I1. Jlazepusie pezonaropst / B. I1. beikos, O. O. Cunnues. - M., 2004. - 319 ¢, [1] .
BKJIL.

7. Bopa M. Ocuossl onrtuku / M. Bops, 3. Boned ; mep. ¢ anrn. C. H. Bpeyca, A. .
lNomoBamkmua, A. A. lllyouna, mox. pen. I'. I1. Motynesuu. - M., 1970. - 855 c. : Tabx., cxemsI

8. [Neticaxcon U. B. Ontuka cnexrpansHeix npubdopos / U. B. Ileficaxcon. - JI., 1975. - 311, [1] c. :
HJI.

9. 'yropoB M. M. OCHOBBI CBETOTEXHUKH U UICTOYHUKH CBeTa : yueOHOe mocobue / M. M.
I'yropos. - M., 1968. - 392 c. : un.

10. T'onmant B. E. OcuoBsl pusuku mia3mel / B. E. Togant, A. I1. XXununackuii, . E. Caxapos. -
M., 1977.-383, [1] c. : un.

11. OcHoBsl ananuTHueckoit xumuu. B 2 kH.. KH. 1 : [yueOnuk mis By3oB / T. A. Bonbiiosa u ap.] ;
nox pex. FO. A. 3omorosa. - M., 2002. - 351 c. : un.

6. MeToauuecKoe 1 NporpaMMHoe obecrieveHme, MHHOPMaLMOHHbIE TEXHOOM K

6.1 MeToguyeckoe obecrneyeHme

1. XapekoB A. A. ®usudeckas onTuka : [yaeOHO-MeToamueckoe mocodue] / A. A. Xapekos, B. I
Hy6posckuii, C. B. Cryrait ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2006. - 54, [1] ¢. : un.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000063521

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Onepammonnas cuctema Microsoft Windows
2 INaket oducHbix npmioxeruit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornK



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

7. MaTepuasibHO-TeXHUYECKOoe obecneyeHune

Mpe3eHTaLMOHHOe 060pyA0BaHME

No

HanmeHoBaHue

Ha3HauyeHne

1

Mpe3eHTaUMOHHOe 060pYyA0BaHMNE
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMbIOTEP
18 ynpaBaeHus)

ANst AeMOHCTPALMN HarnsaHoro MaTepuana




Pabouas nporpamma AUCLMNINHBI
CoBpeMeHHble NPo6/eMbl POTOHNKM

1. BHewHWe TpeboBaHMSA

Tabnmua 1.1
KomneTeHUun
pynna »
VHaukKaTopbl JOCTUXEHUA KOMMNETeHL M
OMK.1 cnoco6HOCTb MAEHTUHMLMPOBATL HOBbIE 06M1aCTN UCCNef0BaHWIA, HOBbIE
O6LenpodeccroHabHbIe (npo6iembl B Cihepe NPODECCHOHANBHOI AESITENLHOCTY C UCMOMb30BaHVEM aHan3a
KOMMETEHL A JaHHbIX MUPOBbLIX MH(OPMALMOHHbLIX PECYpPCOB, POPMYNMPOBATD LN 1 3afauM HayUHbIX
ncenei0BaHuin
OlMK.1.¥1 ymeTb onpefenstb B HAYKE M TEXHUKE KPYT 33/ad, eLle He PeLleHHbIX Unn
HEeIOCTaTOYHO PeLLeHHbIX
ObuyenpodeccroHanbHble |OMK.2 cnocobHOCTL NpeAiaraTh MyTy PeLLeHNs, BbIGupaTh METOAMKY U CPeACTBa
KOMMETEHL MK NPOBEAEHMST HaYUYHbIX NCCNEA0BaHWIA
OrlK.2.3-1.1 3HaTb OCHOBHbIE METO/b! M CPEACTBA HayYHbIX UCCe0BaHUIA
OrlMK.2.3-1.3 3HaTb METOAO/IOMMI0 HAay4HOr0 UCCeA0BaHNSA ONTUYECKNX
NH(OPMALIMOHHBIX CUCTEM
O6LLenpoteccuoHanbHble OrK.3 BnageHne MeTOAMNKOIA pa3[1a60TKI/I MaTeMaTnyecknx u HU3nNYecKnx Mo,qeneﬁv
KOMMETEHLMN nccneayeMbix NMpoLEeccoB, SBMEHNIA 1 00bEKTOB, OTHOCALLMXCA K NPOEeCCUOHANbHO
cdhepe
OMNK.3.¥1 ymeTb NPUMEHSATbL MaTeMaTUYeCcKoe MOAENMPOBaHKE K NMpoLeccam 1 06beKTam
B 06/1aCTN ONTUYECKMX U OMTUKO-3N1EKTPOHHBIX NPUOH0OPOB
MpotheccuoHanbHble MK.3.B crnocobHocTb paspabaTbiBaTb 1 UCCNEA0BATL XapaKTepUCTUKK OMTUYECKOTO U
KOMMETEHLN OMTUKO-3N1EKTPOHHOI0 060pY0BaHNA NS HaYYHbIX UCCNELOBAHWI B Pa3NYHbIX 06/1aCTAX

HayKu U TeEXHUKN

MK.3.B.Y2 ymeTb paboTaThb C MHOSA3bIYHO MH(opMaLMeli U3 pasNnuHbIX UCTOUHUKOB A/1A
peLleHns NPotecCMoHabHbBIX U HayYHO-MCCIeJOBATENLCKUX 33434

2. TpeboBaHust HI'TY K nnaHMpyeMbIM pesy/ibTaTtam 06yyYeHusi, COOTHECEHHbIM C

NHAMKATOPaMu AOCTUXEHNA KOMMETEHLNIA
Tabnuua 2.1

VIHAMKATOPbI AOCTUXEHUSI KOMMETeHLMIA

dopMbl OpraHm3aLmnu

Pe3ynbTaTtbl 06y4eHnA 3aHATUN

OMMK.1.y1 ymeTb onpeaensiTb B HAyKe M TEXHWKE KPYr 3a7jay, eLlie He pelleHHbIX | CamocTosTeNbHas paboTa

N HeAOCTATOYHO peLLUeHHbIX

OrMK.2.31 3HaTb OCHOBHbIE METO/b! M CPEACTBA HAYYHbIX NCCNeA0BaHNI CamocTonTeNibHas paboTa
OlMK.2.31 3HaTb OCHOBHbIE METO/bl U CPeACTBA HayYHbIX NCCNEA0BaHWIA CamocTosTenbHas paboTa
OIlMK.2.31 3HaTb OCHOBHbIE METO/bl U CPEACTBA HAayYHbIX NCCNEA0BaHWIA CamocTosTenbHas paboTa
OlMK.2.31 3HaTb OCHOBHbIe METO/bl U CPEACTBA HAayYHbIX NCCEA0BaHWIA CamocTosTenbHasa paboTa
Ol1K.2.33 3HaTb METOLO/OMMI0 Hay4YHOr 0 UCC/EA0BaHNA ONTUYECKUX CamocTosTensbHas paboTa

NH(OPMALMOHHbBIX CUCTEM

OlK.3.yl ymeTb NpMMeHATL MaTeMaTUYeCcKoe MOZENMPOBaHMe K rnpoLeccam u CamocTonTenibHas paboTa

06bEKTaM B 06/1aCTV ONTUYECKUX 1 ONTUKO-3NEKTPOHHbIX MPUBOPOB

3. CofepyXaHue U CTPYKTypa ANCLMUN/UHBI

Tabnmuya 3.1
N3 HuX B NHankaTopbl
Tembl A5 Uachl |cbopme npaxT. do/?)K'TwM:H:; noctwxernst | YuebHas 1eATENbHOCTb
CaMOCTOATE/IbHOI0 U3yYeHUs MoAr., uac. PMBI, HaC. | omneTeHLmit
CemecTp: 6

JnpakTuyeckas egmHmua: YPOBHU Hay4YHOro s3HaHNA




1. YPOBHM Hay4yHOro 3HaHWS.
PacnpocTpaHeHue nasepHbIX
My4yKOB B Cpefe C
KBafpaTuyHbIM Npogunem
nokasaresnis NpeioMIeHUs:
CKafspHoe BOSTHOBOE
ypaBHeHVe, ypaBHeHWe
enbMmronbLa, napakcuansHoe
ypaBHEHWE 1 UX PeLLeHUs.

OrnkK.2.3-1.1

AnpakTnyeckas euHMLA: pPosib HayKN B COBPEM

eHHOI LMBK

nvsauum

2. ["ayccoBbl MyYKU B
O/IHOPO/HOI cpefe U NX
napameTpbi.

2

0

0

OlnK.2.3-1.1,
Ornk.2.3-1.3

3. DnekTpuyeckoe n
MarH1THOE MosiA rayccoBsa
nyyka.

OrnkK.2.3-1.1

4. Mofb! rayccoBoro ny4ka
BbICLLIEr0 NOpsaKa.

2

0

OlnK.2.3-1.1,
OrK.2.3-1.3

AnpakTuuyeckas eauHULA: yp

OBHW Hay4HOro 3HaHUA

6. OCO6EHHOCTM MOAOBbIX
PeLLEHWi rayccoBbIX NMy4YKOB
BbICLLEro nopsaka. Mogosas
Avicriepcums rpynnosol
CKOPOCTW. 3aBUCUMOCTb
rpynmnoBoi CKOPOCTK OT
4acTOTbI U3/TyHEHNS.

OrkK.2.3-1.1

13. ABCD matpuupl B
reOMeTPUYECKO ONTHUKE.

2

0

0

OlnK.2.3-1.1,
OrK.2.3-1.3

AnpaakTuyeckasn eaMHnLa: yHaameH

TaJ/lbHbIE U

npunkKnagHble nccsieqoBaHnAa B ONnNTUKe

15. OcobeHHOCTH
pacnpocTpaHeHus
MEepPUANOHATbHBIX 1
carnTTa/lbHbIX NyYeil.

OlnK.2.3-1.1,
Ornk.2.3-1.3

16. "OnTuyeckunin
CMeKTpabHbI aHanM3" Kak
Hay4Has gucumMnInHa.
CTpykTypa Kypca. Ero csssb ¢
ApYrumn gucumnanHamm
y4yebHOro nnaHa.
OcobeHHOCTM NpeamMeTa
Kypca.

OrnkK.2.3-1.1

17. TpoucxoxaeHue
OMTUYECKNX aTOMHBbIX
CrekTpoB. CreKTpasibHble
NNHWUK. ATOMHbIE abcopbuus,
(hnoopecLeHLmMs 1 AMUCCUS
(o6wme cxembl). CnekTpbl
3/1eMEHTOB. JHeprus
BO30YXXJEHMS.

OrMnkK.1.y1,0
MNK.3.y1




18. CnekTpasibHble Nprbopsl.
HasHaueHue n
Knaccuukauums.
doKycupyloLLme 1
AMCneprupyroLmne aneMeHTbI.
AndpakLUMOHHbIE PELUETKN.
"onorpagmueckue n

Hape3sHble.
e emaccrsan | 2 | o o PK2313
YTbIE. TIpENMYLL OMK.3.y1

HeLoCTaTKv NMpU3MbI 1
AN(PaKLMOHHOW PeLLETKN.
XapaKTepucTuKu
CMeKTPasbHbIX NPUOOPOB.
MonynsapHbie cxembl
MHOTOKaHa/bHbIX
CMEeKTPOMETPOB. MeTozbl
BBOZA U3/y4eHuns B
CreKTpasibHbIv Npruoop.

3.2 CamocTosTeNIbHas paboTa obyyaroLlerocsi

Tabnuua 3.3
" ViHanKaTopb! Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATE/IbHON paboThbl LOCTWKEHNA
< |BbIMNO/IHEHWE [KOHCY/TbTaL NN
KOMMeTeHU M
CemecTp: 6
OlMK.1.¥1,0MK
1 | [ononHuTenbHas yyebHas aesaTenbHOCTb 2.3-1.1,0lNK.2. 138 15
3-1.3,0MK.3.y¥1

: XapbkoB A. A. du3nyeckas onTuka : [yuebHo-mMeTogmueckoe nocobue] / A. A. Xapbkos, B. T
Ay6posckuid, C. B. CnyTaii ; HoBocK6. roc. TexH. yH-T. - HoBocmbupck, 2006. - 54, [1] c. : un.. - Pexxium
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000063521

CamocToaTeNnbHoe n3yvyeHmne TeopeTUYecKoro OnKlyl'onK
2 | y P 2.3-1.1,0MK.2. |25 4
P 3-1.3,0MK.3.Y1

CTyfieHT u3y4yaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.1 : Xapbkos A. A. dusnyeckas onTuka :
[yue6HO-meTOAMuecKoe nocobue] / A. A. Xapbkos, B. I'. y6posckuii, C. B. CnyTali ; HoBOCKG. roc. TexH.
YH-T. - HoBocnbupck, 2006. - 54, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000063521

3.3 TexHonorus oby4veHus

[ns opraHn3aumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yvaroLWMXCS, a TaKKe NPoBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONorMK (Tabn. 3.4).

Tabnuua 3.4

[esTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMNOM K

HhopmmpoBaHue MopTan HI'TY

Pa3meLLeHmne yuebHbIX S6C
MaTepvasios




4. MpaBuna aTTecTaLum 06y4aroLLmMXcs Mo ANCLUUMINHE

[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. o
OueHnBaeMble BUAbI LeATeIbHOCTY 00y4yatoLmxcs 6ann MakcmanbHbIn 6an
CemecTp: 6
CamocmosmenvHoe uzyyenue meopemudecko20 Mamepuaia: 40 80
Oxzamen: 0 20

B Tabnuue 4.2 npefcTaBieHO COOTBETCTBYE (DOPM KOHTPONA 3asB/1IieMbIM TPeOOBaHNAM K
pe3y/ibTaTaM OCBOEHWS AUCLUMVHBI.
Tabnuua 4.2

Dopmbl

Kogpl KOHTpOnsA

KOMMeTeH VIHAMKaTOpbI OCTUXKEHUST KOMMNETEHLMIA

LI|I/II‘/‘I OK3ameH

OrlMK.1 yl. ymeTb onpefensTb B HayKe U TEXHUKe KPyr 3afad, eLle He peLleHHbIX WY HeJ0CTaTOYHO
peLUeHHbIX

OrkK.1 +

OTlK.2 |OrlK.2 31. 3HaTb OCHOBHble METO/bI ¥ CPEACTBA HAYUHbIX UCCNef0BaHWNIA +

OTlK.2 33. 3HaTb METOAO0/0MMI0 HAY4YHOr 0 UCCNeA0BaHNSA ONTUYECKUX UH(OPMALMOHHBIX CUCTEM +

OMK.3yl. ymeTb NPUMEHSTL MaTeEMaTNYECKOe MOAENMPOBaHME K NpoLeccam 1 06beKTam B 06/1aCTU

OrnK.3 ONTUYECKUX N ONTUKO-3/TEKTPOHHbIX I'IpI/I60pOB

MK.3.B y2. ymeTb pab0TaTh C MHOS3bIYHON MH(OPMALMEN U3 PA3NIMUHBIX UCTOUHWKOB [/1S1 PELLEHUS

NK.3.8
3 MPOECCUOHATbHBIX 1 HayYHO-MCCIIEA0BATENLCKNX 3aaY

OueHOoYHble cpeacTBa No gucumnnanHe "CoBpemMeHHble Npo6emMbl POTOHUKKU™ BXOASAT B COCTaB
(hOHAA OLEHOYHbIX CPeAcTB No moaynto (Mpunoxerre Ne 1 K pabouein nporpaMmme).

5. Jlutepatypa

OcHoBHas mTepaTypa
1. [Tpuknagnas onTuka : [ygdeOHOE TOCOOME 17151 By30B, O0YUAIOIINXCS IO HATPABIEHUIO
noarotoBku 200200 - OnTorexHuka u ontudeckuM crneruanbHocTsM] / [JI. T'. beGuyk u ap.] ; mox
pexn. H. I1. 3aka3nosa. - CII6. [u ap.], 2007. - 311, [1] c. : m.
2. TpexmepHas nazepHas MoAU(UKALH 00BEMHBIX CBETOUYBCTBUTEIBHBIX MATEPHAJIOB !
[Monorpadus / I1. E. TBepnoxneb u ap.] ; ors. pex. I1. E. TBepaoxine6 ; Poc. akazn. mayk, Cu0.
otn-aue, MH-T aBTOMaTHKN U 35tekTpoMeTpud [u ap.]|.- Hosocubupcek, 2012.- 349, [3] c. : i,
cxeMmsbl.- ABT. yka3ansl Ha 349-i1 c. [lapan. TuT. 1. aHrI..
3. OuapoBaHue HAHOTEXHOIOTHU [ DeKTPOHHBIN pecypc] / Y. XapTMaHH ; mep. ¢ HeM. - 3-e U3I.
(31.). - M.: BUHOM. Jla6oparopwus 3Hanwmii, 2014. - 173 c.: un. - (Hanorexnonorun). - ISBN
978-5-9963-1325-9. - Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=477985 - 3armn. ¢
JKpaHa.



4. Matepuaisl 1 METObI HAHOTEXHOJIOTHI [ DIeKTPOHHBIN pecypc]| : yueOHOe mocooue / B.B.
Crapoctun. — 4-e u3a. (371.). — DnekTpoH. TekctoBbie gaH. (1 daiin pdf: 434 ¢.). — M. :
BMHOM. Jla6opatopus 3nanuii, 2015. — (Hanorexuomnoruu). ISBN 978-5-9963-2601-3 - Pexxum
noctyma: http://znanium.com/catalog.php?bookinfo=544238 - 3aru. ¢ sxpana.

5. dyonumes 0. H. Teopus u mpeoOpa3oBaHue CUTHAIOB B ONTHYECKUX CHCTEMAX : [yueOHOe
rmoco0Oue 11 By30B I10 HANMPaBISHHUIO MOATOTOBKH OakanaBpoB U maructpos 200200 (551900) -
OnroTexHUKA U HAMIPABJIECHUIO TOATOTOBKH TUILIOMHPOBAHHBIX crieraanucToB 654000 -
Onrorexnuka] / }O. H. [lyonumes ; HoBocu0. roc. Texs. yH-T. - HoBocubupck, 2008. - 402 c. : n.

JononHnTenbHas nuTepaTypa

1. Ixeppapa A. Beenenue B matpuunyro ontuky / A. xeppapa, x. M. Bépu ; nep. ¢ anrm. A. W.
Boxkosa u /. B. Bnacosa ; mox pen. B. B. KopoOkuna. - M., 1978. - 341 c. : n.

2. ApuB A. Ontuueckue BoiHbI B kpuctaiiax / A. Spus, I1. FOx ; mep. c aarn. C. T'.
KpusouuisikoBa, H. U. [1etposa, mox pen. Y. H. Cucaksna. - M., 1987. - 616 c. : un.

3. AxmanoB C. A. ®u3ndeckas onTHKa : y4eOHHK 7151 By30B 10 HAMIPABJICHHUIO U CIIELIHATBEHOCTH
"®usuka" / C. A. Axmanos, C. FO. Hukutus ; Mock. roc. yH-T uM. M. B. Jlomonocosa. - M., 2004.
- 654 c. : mn.. - Ha xorTptut.: [locBsam. 250-neturo Mock. yH-Ta.

4. Xayc X. A. Bouusl u moj1s B onrodjiekTponrke / X. Xayc ; mep. ¢ auri. moxg pen. K. @.
[Mumumora. - M., 1988. - 430 c.

5. 3D nasepusie nHbopMmanmonHbie TexHonoruu / [Teepmoxned I1. E. u ap.] ; ors. pex. I1. E.
Teepnoxneb ; Poc. akaa. Hayk, Cub. otn-uue, H-T aBTOMATHUKH U 3JIEKTPOMETPHH. -
Hoocubupck, 2003. - 550 c. : mi., cxeMsl. - ABT. yKa3aHbI HA 000pOTe THT. JI..

6. beixos B. I1. Jlazepusie pezonaropst / B. I1. beikos, O. O. Cunnues. - M., 2004. - 319 c., [1] .
BKJL

7. Bopa M. OcHossl ontuku / M. Bops, 3. Boned ; mep. ¢ anrn. C. H. Bpeyca, A. W.
lNomoBamkmua, A. A. lllyouna, mox. pen. I'. I1. Motynesuu. - M., 1970. - 855 c. : Tabx., cxemsI

8. [Teiicaxcon U. B. Ontuka cnektpanbubix npubdopos / M. B. [Meiicaxcon. - JI., 1975. - 311, [1] c. :
WL

9. 'yropoB M. M. OCHOBBI CBETOTEXHUKH U UCTOYHHKU CBETA : yueOHOe mocooue / M. M.
I'yropos. - M., 1968. - 392 c. : un.

10. T'omaut B. E. OcuoBsl pusuku miasmel / B. E. Tonant, A. I1. XKunuackuii, K. E. Caxapos. -
M., 1977.-383, [1] c. : un.

11. OcHoBsl ananuTnueckoit xumuu. B 2 kH.. KH. 1 : [yueOHuk mis By3oB / T. A. Bonbmiosa u ap.] ;
nox pex. FO. A. 3onorosa. - M., 2002. - 351 c. : un.

6. MeToauueckoe 1 NporpaMMHoe obecriedeHre, MHHOPMaLMOHHbIE TEXHOIOM K

6.1 MeToauyeckoe obecrneyeHme

1. XapekoB A. A. ®usudeckas onTuka : [yueOHO-MeToamdeckoe mocodue] / A. A. Xapekos, B. I
Hy6posckuii, C. B. Criyrait ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2006. - 54, [1] ¢. : un.. -
Pesxum moctyma: http:/elibrary.nstu.ru/source?bib_1d=vtls000063521

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepaunonnas cucrema Microsoft Windows
2 INaket oducHbix npmioxenuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornn

Mpw ocyLecTBeHM 06pa3oBaTeIbHOro NpoLecca No AUCLMNANHE NPUMEHSIOTCA 31EMEHTbI
ANCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOMONMiA, @ TaKXKe CUHXPOHHOMO Y aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3N1EKTPOHHOIN MH(OpPMaLMOHHO-06pa3oBaTenbHON cpedbl HITTY.



7. MaTepunasibHO-TeEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |Mpe3seHTaUMOHHOE 060pya0BaHNE ANs IEMOHCTPALIMM HarNsAHOTo MaTepuana
(MynbTUMeANA-NPOEKTOP, IKPaH, KOMMbIOTEP
ONs YNpaBneHns)




