MMNMHOBPHAYKN POCCUN
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATENbLHOE YYPEXAEHUE
BbICLLIEFO OEPA30BAHUSA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAKOAKO
. }faseﬂyrou.mm kadpeppon
' ONTUKU N _CNEKTPOCKONUMOWN

/ (OBYMHHMKOB O.B.)inn
nocﬁucm pacwucposka nodnucu

14. 06. 2024 e.

PABOYAS MPOrPAMMA YYEEHOW ONCLMMNITUHBI

B51.B.02 BonHoBoaHas dOTOHMKA
Kod u HaumeHosaHue @UCL{U/‘U‘IUHbI 8 coomsemcmauu ¢ Y4ebHbIM rnnaHom

. indpp n HaumeHoBaHMe HanpaBreHMA NOAroToBKU/cneunanbHOCTH:
12.03.03 — ®omoHuka u onmouHgopmamuka

Mpodunb noarotoBkKu/ cneuuvanusauus/ Marmcrepckas nporpamma:
®omoHukKa u onmouHgopmamuka

w

. KBanudukaumsa (cteneHb) BbINyCKHUKA:
Bbicwee obpasosaHue (bakanasp)

IS

(3]

. Dopma ob6pa3oBaHuA: O4yHas

. Kadbenpa, orBevarowan 3a peanusauumio AUCLUNIIUHDI:
Kacghedpa ornmuKuU U criekmpockKonuu

. CoctaBuTenu nporpamMmmsbil: Koponee Hukuma Bukmopogud,
kaHOudam hU3UKO-MamemMamu4ecKux Hayk, OoueHm
Yeesbiyenosa Tamapa AHOpeesHa
rnpernodasamersib kagheOpbl ONMUKU U CrIEKMPOCKONUU

. PekomenpoBaHa: HMC cpusuyeckoz2o ¢p-ma BI'Y npomokos1 Ne 6 om 13.06.2024
(HaumeHosaHue pekomeHAyuwieli cmpykmypbl, dama, HOMep fPOMoKosa)

. Y4eOHbIN ron.; _2026/2027 CewmecTp(-bl): 6




9. Uenu n 3apauv y4e6HON ANCLUNIIUHBI:

Llensmn ocBoeHusa y4ebHON AMCUMNAMHBLI SBNSAOTCSA: 03HAKOMITEHME C KOHLUEeNTyarnbHbIMU
OCHOBaMW OMTUKM MNNIAHAPHbLIX CBETOBOAOB M (MU3MYECKUMU MNPUHLUMNAMU PaboTbl 3NEMEHTOB
POTOHMKM Ha WX OCHOBE, a TakkKe MpuvHUMNaMm WM MeTogamMu yYrnpaBneHus W3NyyYyeHnem B
WMHTErpanbHO-ONTUYECKMX YCTPOMCTBAX (POTOHMKM, OPMUPOBAHME YMEHUN, HaBLIKOB U
KOMMETEHLMI N0 UCCneaoBaHMO U NPUMEHEHNIO METOAOB pacyeTa Npu peLlleHnn pearnbHbIX 3agad
B OyayLien npodeccmoHanbHom 4eATENbHOCTH.

3agaun y4ebHoOM ONCUMNINHBI

- cthopMmpoBaTtb FOTOBHOCTb (POPMYNMpPOBaTh LUEenvM M 3adayum HayyHbIX UCCreaoBaHuin
BOJTHOBOAHOW OOTOHWUKMK;

- cdopmmpoBaTb 3HAHUS O COBPEMEHHLIX HamMpaelEeHUSX W TEHAEHUUSAX pasBUTUS
BOJZTIOKOHHOW W WHTEerpanbHOM ONTUKW; 06 OCHOBax BOJTHOBOOHOW (DOTOHWKW, BKIOYasi 3aKOHbI
pacnpocTpaHeHnsa cBeTa No BOMHOBOAHLIM CTPYKTYpaMm M AUCNEPCU0 BONHOBOAOB; 00 OCHOBHbIX
MeTodax BBOAA-BbiBO4A W3NTyYEeHUS] B BOSHOBOA U METOOax CTbIKOBKM OMTUYECKOro BOJIOKHA U
WMHTEerpanbHO-ONTUYECKUX BOJSIHOBOOOB, O MEXaHW3Max MOTEPb B BOJIHOBOAHbLIX CTPYKTypax, o6
OCHOBHBbIX Kflaccax BOSIHOBOAOB U KITHOYEBLIX UHTErpanbHO-ONTUYECKUX U BONTOKOHHbLIX 311IEMEHTOB,
npubopoB K cucteM, 06 OCHOBHbIX uanyecknx adpdektax N ABNEHUNX, nexallnux B OCHOBE
paboTbl MACCMBHBLIX U aKTMBHBLIX BOJIOKOHHBIX WM MiaHapHbIX BOSTHOBOAHLIX 3/IEMEHTOB, U 06
YCTPOMCTBAX W MpUMHUMMIAX MNOCTPOEHUS] OMTUYECKMX SNEMEHTOB, YCTPOMCTB U CUCTEM
COBPEMEHHON POTOHMKM HA OCHOBE NHTErparibHOWM U BOSTOKOHHOW ONTUKW;

- cdbopmmpoBaTb CNOCOBHOCTb MCNONIb30BaTh COBPEMEHHbIE (DyHOAMEHTarbHblE 3HAHUSA MO
BOSTHOBOAHOW (QOTOHWMKE, OCHOBHbIE 3aKOHbl BOSIHOBOAHOW (POTOHMKM B nNpodeccroHarbHOm
DeATenbHOCTY;

- HayuynTbCHA MPOBOAMTL TEOPEeTUYECKUA aHanm3 U pacyeT OCHOBHLIX XapaKTepPUCTUK
BOJTHOBOAHbIX MACCUBHBIX N aKTUBHbIX 31IEMEHTOB N YCTPOWUCTB;

- N3YYNUTb MPUHLUMBI KOHCTPYMPOBAHUSA OCHOBHBLIX BOSTHOBOAHbLIX 3f1EMEHTOB M YCTPOWCTB
(kaHanbHbIX  BONHOBOAOB, OpP3rroBCKMX peLeToK, CUCTEM BBOAA-BbiBOAA, CENEKTOPOB,
MYNbTUMNIIEKCOPOB, YCUINTENEN, NTa3epOB, MOAYNSITOPOB);

- OBNageTb HaBblKAMU N3MEPEHUS N TECTUPOBAHMS OCHOBHbBIX XapaKTEPUCTUK BOMOKOHHbIX
W NfiaHapHbIX BOSTHOBOOHbLIX CTPYKTYP, 3NEMEHTOB U YCTPOUCTB.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI: yactb, hopmMupyemasi yyacTHUKaMm
obpasoBaTerbHbIX OTHOLWEHWUI, 6ok b1.

11. KomneTteHumn oOGy4arouwerocsi, copmupyemMmblie B pe3ynbTaTe OCBOEHUA

ANCUUNIIUHDbI:
Kon HasBanue Kon(sr) Wnnukarop(sr) IInanupyemsle pe3ynbTaThl 00ydeHUS
KOMIETEHIUH
IIK-1 | CmocoOeH OlieHUBATh IK-1.1 Ormpenensier 3HaTh: TpeOOBaHMUS K TTApaMeTpam
YCIIOBUS U PEKUMBI TpeboBaHUS K pazpabaTeIBacMOH ONITOTEXHHUKH.
9KCIUTyaTalH napameTpam YMeTh: onpenensaTs TpeOOBaHMS K TapamMeTpam
pa3pabaTpiBaeMoi pa3pabaTbiBaeMOi | pa3pabaTeIBaeMO ONTOTCXHHUKH.
ONITOTEXHHKH, ONITOTEXHUKH BuiajeTs: HaBBIKAMH OTIPECIICHIS TPEOOBAHMI
ONTHYECKUX U ONTHKO- K TTapaMeTpaM pa3padaThiBaeMOi ONTOTEXHHUKH.
3JIEKTPOHHBIX [IK-1.4 Coruacyet yciioBusi | 3HATh: YCIOBUS U PEXKUMBI 3KCILTyaTallly,
npuOOpOB U PEKUMBI KOHCTPYKTHBHBIX OCOOCHHOCTEH
KOMIIJICKCOB SKCIUTyaTaluH, pa3pabarbiBaeMO ONITOTEXHUKH, ONTHYECKHX U
KOHCTPYKTHUBHBIX OIITHKO-3JIEKTPOHHBIX IPHOOPOB M KOMILIIEKCOB.
oco0eHHOCTEH ‘YMersb: cOnIacoBbIBaTh YCIIOBHS U PEKUMBL
pa3pabaTbiBacéMO#l | 3KCIUTyaTallud, KOHCTPYKTHBHBIX OCOOCHHOCTEH
ONTOTEXHUKH, pa3pabarbiBaeMON ONITOTEXHUKH, ONTHYECKHX U
ONTHUYECKUX U OIITHKO-3JIEKTPOHHBIX IPHOOPOB ¥ KOMILIEKCOB.
OTITHKO- BuiajeTsb: HaBBIKaAMU OTIPEACIICHHS yCIOBUH 1
3JEKTPOHHBIX PEKMUMOB SKCILTyaTallli, KOHCTPYKTHBHBIX
pudopoB 1 0cOOeHHOCTEH pa3padaThIBAEMOI ONTOTEXHHUKH,
KOMIIIEKCOB OIITHYECKHUX ¥ ONTHKO-3JIEKTPOHHBIX IPHOOPOB
7 KOMIIJIEKCOB
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IMIK-2 | CnocoOeH k aHaIU3y IK-2.1 IIpoBoauT nouck 3HaTh: IPUHIUIIBI TOMCKA HAYYHO-TEXHUUECKON
MOCTaBJICHHOH 3a/1a4n Hay4HO- UHGOPMALHH JUTS OTIpeIeTICHNs] KOMIUIEKCa
HCCIICJOBaHNH B TEXHHUYECKOH TpeOoBaHMii K pa3pabaThIBAEMOMY ONTHKO-
00yacTé (POTOHUKH H wH(pOPMAIIHHN IS JIIEKTPOHHOMY TIPHOOPY.
ONTOMH()OPMATHKH OTIpeICTICHUS ‘YMeTh: IpOBOJUTH MONCK HAYYHO-TEXHUIECKOM
KOMIUIEKCa nH(OpMALIHK A7 OTIPEACTICHHS KOMIUIEKCA
TpeOOBaHUIT K TpeboBaHMit K pa3padaTeIBAEMOMY OIITHKO-
pa3pabaTbIBa€MOMYy | 3JIEKTPOHHOMY ITPHOODY.
OTITHKO- BiaeTs: HaBBIKAMH [TOMCKA HAYYHO-
3NEKTPOHHOMY TEXHUYECKOH NH(OPMALIUH 171t OTIPEASIICHHS
npubopy KOMIUIEKCa TpeOOBaHuUI K pa3padaTsiBAEMOMY
OINTHKO-3JICKTPOHHOMY TIPHOODY.
[K-2.2 [IpousBoauT aHanu3 | 3HATH: UCXOHBIC TPEOOBAHMS K MTapamMeTpam
HCXOJTHBIX pazpabaTeIBaEMOr0 ONTHKO-3IEKTPOHHOTO
TpeOOBaHUIT K mpubdopa.
rapameTpam ‘YMeTh: IpOBOJUTH aHAIN3 UCXOJHBIX
pa3pabaTbiBaeMoro | TpeOOBaHHH K MapaMeTpaM pa3padaTeBaeMOro
OTITHKO- OIITHKO-3JIEKTPOHHOTO IIPHOOpa.
3JIEKTPOHHOTO Biiaers: HaBBIKAMH aHAIN3a HCXOIHBIX
npubopa TpeOOoBaHHMii K MapameTpam pa3padaThiBaeMOro
OITUKO-3JIEKTPOHHOT0 MpHOOopa.
[K-2.3 CornacoBbIBaeT 3HaTh: TeXHIYECKIE TPeOOBaHMS K TTapaMeTpaM
TEXHHYECKUE pazpabarbIBaeMOro M3eNust 1 Mpuodopa, CPOKU
TpeOOBaHUSA K BBITIOJTHEHUSI 3TAIIOB Pa3pabOTKH, TIEPEUHs U
napamerpam 00BbeMa TOKyMEHTAITHH.
pa3pabaTbiBaeMOro | YMeTb: COINIaCOBBIBATH TEXHUUCCKHE
n37enus ¥ npudopa, | TpeOOBaHMS K IapaMeTpaM pa3padaTbBacMOro
CPOKH BBINIOJIHEHHS | W3/ENHs ¥ IPHOOPA, CPOKH BHITTOIHEHHS HTAIlOB
3TamNoB pa3paboTKH, | pa3pabOTKH, MepedHs 1 00beMa JOKYMEHTAIHH.
nepedHs ¥ o0bemMa | BuiajeThb: HaBBIKAMH COTIACOBAHMS
JIOKyMEHTaIHH TEXHUYECKHUX TPEeOOBaHHH K MapaMeTpam
pazpabarbIBaeMOro M3eNust 1 Mpudopa, CPOKU
BBITIOJTHEHUSI 9TAIIOB Pa3pabOTKH, TIEPEyHs U
00beMa IOKyMEHTAIIUH.
[K-2.4 YTouHsieT u 3HaTh: TPeOOBAHUS K TapaMeTpaM
KOPPEKTHPYET pa3zpabaTbIBa€MOro ONTHKO-3JIEKTPOHHOTO
TpeOOBaHUS K npudopa.
napameTpam YMeTh: yTOUYHATH U KOPPEKTUPOBATh
paspabaTbiBaeMOro | TpeOOBaHHSA K ITapaMeTpaM pa3padaThIBaeMOro
OTITHKO- OIITHKO-3JIEKTPOHHOTO IIPHOOpa.
3JIEKTPOHHOTO BuiiajeTh: HaBBIKAMH ITAHUPOBAHMS
npudopa KOPPEKTHPOBKHU TPEOOBAHMH K ITapamMeTpam
pazpabaTeIBaEMOr0 ONTHKO-3IEKTPOHHOTO
npudopa.
[K-5 CriocobeH k [K-5.1 AHanusupyer 3HaTh: COCTOSIHUE TEXHOJIOTHI U3TOTOBJIEHUS,
pa3paboTke COCTOSIHUSA cOOpPKH, FOCTUPOBKH U KOHTPOJISI COBPEMEHHBIX
TEXHUUYECKHX 3aJaHUM TEXHOJIOT Uit OIITUYECKHUX M ONTHKO-3JIEKTPOHHBIX IPUOOPOB
Ha U3TOTOBIICHHE, W3TOTOBJICHHUS, Y KOMILIEKCOB.
cOOpPKY, IOCTUPOBKY U cOOpKH, IOCTUPOBKH | YMeTh: aHAJIM3UPOBATH COCTOSTHAE TEXHOJIOTHIA
KOHTPOJIb ONITHYECKHX, W KOHTPOJIS W3TOTOBJICHHUS, COOPKH, FOCTUPOBKH M KOHTPOJIS
OITHKO-3JIEKTPOHHBIX, COBPEMEHHBIX COBPEMEHHBIX ONTHYECKUX U ONITHKO-
MEXaHNIECKUX ONITHYECKUX U JIEKTPOHHBIX MPHOOPOB U KOMITIIEKCOB.
0JI0KOB, Y37I0B H OTITHKO- BuiajeThb: HaBBIKAMH aHAIN3a COCTOSTHHS
neraneit 3JEKTPOHHBIX TEXHOJIOTHI M3TOTOBJICHUS, COOPKH, FOCTHPOBKH
prudopoB 1 1 KOHTPOJISI COBPEMEHHBIX OIITHYECKHX
KOMIUIEKCOB OIITUKO-3JIEKTPOHHBIX TPHOOPOB M KOMILICKCOB.
[K-5.2 PaspabatriBaeT u 3HaTh: IPUMEHIEMYIO KOHCTPYKTOPCKYIO
BHOCHT JIOKyMEHTALHIO.
MPeIOKEHUS [0 YMmers: pa3pabateiBaTh 1 BHOCHTb
KOPPEKTHPOBKE MpeUIOKEeHUS 10 KOPPEKTUPOBKE
KOHCTPYKTOPCKOM KOHCTPYKTOPCKO! JJOKYMEHTALIUH.
JNOKYMEHTAaLUU Buiagerb: HaBbIKAMU COCTaBIICHHSI HOBOI

KOHCTPYKTOPCKOH TOKYMEHTAIIHL.
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IIK-5.3

PazpabatsiBaeT 3HaTh: OCHOBHBIE COBPEMEHHBIC
TEXHOJIOTHYECKUE | TEXHOJOTHUYECKHUE MPOIECCHl M3TOTOBICHUS
TIPOLIECCHI OIITHYECKHX, ONITUKO-3JICKTPOHHBIX,
H3TOTOBJICHUS MEXaHHIECKUX OJIOKOB, y37I0B H JIeTaJIeH.
ONITHYECKHUX, YMeTh: pa3pabaTeiBaTh TEXHOIOTHUECKHE
OTITHKO- TIPOLIECCHI H3TOTOBJICHHS ONITHYECKUX, OTITHKO-
3JIEKTPOHHBIX, JIEKTPOHHBIX, MEXaHUYECKHX OJIOKOB, Y3JIOB 1
MEXaHNIECKUX Jeraieil.
0JIOKOB, Y3JI0B H Buiiagern: HaBBIKaMHU pa3pabOTKU
nertaneit TEXHOJIOTHYECKHX MPOIIECCOB U3 OTOBICHUS
ONITHYECKHX, ONITUKO-3JICKTPOHHBIX,
MEXaHHYECKHX OJIOKOB, Y3JIOB U JICTAICH.

12. O6bem gucumnnmHbl B 3a4eTHbIX eanHuuax/yac — 5/180.

dopma NpoMeXyTOYHOW aTTecTauuun: 3Kk3aMeH

13. Buabl yueb6HoOM paboThbl:

TpyaoeMKkocTb
Bug yuebHon paboTbl Bcero Mo cemecTpam
6 cemecTp
AyaUTOpHbIE 3aHATUS 96 96
nekuum 32 32
B TOM Yucne: npakTuyeckue
nabopaTtopHble 64 64
CawmocTosTenbHas pabota 48 48
B TOM 4mcrne: Kypcosas pabota (npoekr)
dopma npomexyTo4HON aTtTecTaumm 36 36
3K3aMeH
Utoro: 180 180
13.1 CopgepxaHue AUCLUNIINHbI:
n/n HaumeHoBaHwWe pa3gena
CopepxaHve pasgena gUCLMninHbI
OVCUMNNUHBI
1. llekuun
1.1 BBeaeHve B BONTHOBOAHYO BonHoBoaHasa oToHWKa — onpeaeneHve, npeameT, Lenu, 3agayv n
dOTOHMKY obnacTu npunoxeHus. OCHOBHblE 311EMEHTbI BOSTHOBOAHOW (OOTOHWMKW.
1.2 ®usnka pacnpocTpaHeHus d1eKTpoMa | PacnpocTpaHeHue onTuyYecknx BorH B BelecTse Paszosas u
THUTHBIX BOJIH B OIITHYECKOM BOJIOKH | FPYMroBasi CKOpocTb. [pynnosoe Bpems 3agepxku. OTpaxeHue n
€ W IUIaHAPHBIX ONTHYECKUX BOJHOBO | NMPENOMMeHWe Ha rpaHuLe OBYX AUSNEKTpUKoB. Bo3byxaeHne
Iax. BOJIOKOHHbIX CBETOBOAOB M hopMa umnynbca. [ucnepCcrmoHHble
SIBMEHUs1 B ONTUYECKMX cBETOBOAAX. Yucnoeas aneprypa.
MHOromMogoBOCTb ONTUHECKOrO BOSIOKHA.
1.3 MHorocnonHble nnockue BonHoBoAHbIe MOAbI MIOCKMX BOMTHOBOAOB. TeopeTuyeckoe
BONHOBOZbI. onucaHve MoA B TPEXCIIOMHOM NnaHapHoM BofHoBoAe. Nonockosble
BONHOBOAbI. BekTopHOE BOnHOBOE ypaBHeHne. Cnocobbl pelueHms.
[rcnepcroHHble ypaBHEHUS MHOTOCMOWMHBIX MITOCKUX BOSTHOBOAOB.
AHanuTM4eckoe onncaHve BONMOHOBOAHbBIX MOA, UX OPTOrOHaNbHOCTb,
ycnosusi pa3oBOro CUHXPOHW3Ma Ha rpaHuLe pasgena
ONanekTpu4ecknx cped. Xapakrep pacrnpegeneHns HanpspkeHHoCcTen
nons npu TE- n TM-nonapusaunn. Baanmogencrtane BONHOBOAHbIX
Mogd. SNeMeHTbl Teopun CBA3aHHbIX MOA.
1.4 Bparrosckuii nnaHapHbIn lMnaHapHbIN BONHOBOA C MHOTOCINOWHBIM BP3rrOBCKUM 3epKanom.
BOJIHOBOZ. YcnoBusi BO3HUKHOBEHWSA M aHanNMTUYeCcKoe OrnmMcaHne BONTHOBOAHbIX
moa. Vx cornacoBaHue Ha rpaHuuax pasgena cped. [NoBepxHOCTHbIE
3aTyxatoLime 6parroBckme BOSHbI B MHOTOCMOWMHbBIX OU3MNEKTPUYECKNX
cpepax. bparroeckue 3epkana. 'paduyeckuin n YUCNEHHbI METOAbI
peLUeHns NCNEPCUOHHBIX YpaBHeHU. HopMupoBKa 1 KOMMbOTEPHOE
MoZennpoBaHne BOTHOBOAHbLIX MOA.
1.5 MexaHu3mbl noTepb B ontudeckux | lMornolwieHve B matepuane BonokHa. PaccesiHne ceeTa B gpyrue
BOJIHOBOJAX. mogbl. [NoTepu Ha n3rmbe.
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1.6 MamepeHve napameTpoB M3mepeHre napamMeTpoB ONTUYECKOrO BOOKHA: YMCIOBas anepTypa;
3NeMEHTOB BOMTHOBOLHOW MOZOBbI COCTaB OMNTUYECKOro BOMOKHA, AMamMeTp CBETOBOro NATHA.
POTOHUKMN.

1.7 YcTponcTBa cornacoBaHus B OnTnyeckoe cornacoBaHue. Beoa n BbIBO4 U3Ny4yeHns B
BOMHOBOAHOW (DOTOHUKE. TOHKOMMNEHOYHbIN BOMHOBOA. YCTPOMCTBA COrfacoBaHus

WHTErpanbHO-0NTUYECKMX BOJTHOBOAOB U BONOKOHHbIX CBETOBOOB.
eopesnyeckasi nnaHapHasi nuH3a. CBs3b MeXay BONIHOBOAAMM.
M3yyeHne ycnoBuii BBoAa U3nyYeHusi B UMNNHOPUYECKUA U
nnaHapHbI BONMHOBOAbI.

1.8 YnpaBneHve usnyyeHnem B B3anmopencTeme ceeTa ¢ BeLLeCTBOM. YNpaBreHne napameTpamu cpes.
OMNTUYECKMX BOMHOBOAAX Mogynsiumsa n nepekntodeHne ceeta. O6bEMHbIE aKyCTOONTUYECKME U

3MeKTpoOoNTUYECKNE MOAYNATOPLI. IHTErpansHo-onTnyeckue
mogynsaTopbl OTBETBUTENU, Pa3BETBUTENW, NEPEKITOYATENN KaHArOB.
OnTtuyeckne BeHTUNW. MynbTUnnekcopb! 1 AeMynbTUMIEKCOPSI
1.9 KomnoHeHTbl BONTHOBOAHOW Mpeobpasosatenu moa. ICTOYHMKM 1N [EeTEKTOPbl ONTUYECKOrO
POTOHMKN. nsny4eHus. BonokoHHo-onTnyeckne nasepsl. flasepsl ¢
pacnpeneneHHon obpaTHon cBA3blo. BonokoHHO-onTu4eckune
[atynkv. BonokoHHO-onTu4eckme MHpopMaLMOHHO-M3MEPUTENbHbIE
cucTeMbl. BonokoHHble rupockonbl. MIHTerpanbHO-onTnyeckuia
doTogeTekTop.
3. JTabopamopHbie pabomabli

2.1 MexaHun3mbl noTepb B onTudecknx | JlabopatopHaa pabota Ne 1 «MexaHnambl noTepb B OMNTUYECKUX
BOMHOBOAAX. BOMTHOBOZAXY.

2.2 M3mepeHne napameTpos JlabopaTopHaa pabota Ne 2 «M3mepeHne napaMeTpoB 3rEMEHTOB
3N1EMEHTOB BONTHOBOAHOM BOMHOBOAHOW (DOTOHUKMNY.

POTOHUKMN.
2.3 YcTponcTBa cornacoBaHund B JNTabopatopHass pabota Ne 3 «YcTpoicTBa coOrnacoBaHusi B

BOJTHOBOZHON (POTOHMKE.

BOJTHOBOZHOW (POTOHMKEY.

13.2. Tembl (paspenbl) AUCUUNNUHBI U BUAbI 3aHATUN

Ne

n/
n

Buapl 3aHsATUI (YacoB)

HaumeHoBaHue

pasgena AMCLUUNMUHBI Tekum

n e

[pakTnyeckn

KoHTponb
CamocTosiTenbHas P

paboTta

TTabopaTtop
Hble

Bcero

Besepgenue B
BOJTHOBOZHY!O 1
(POTOHUKY

duznKa pacupocTpaHeH!
s1 QNEKTPOMATHHTHBIX BOJT
H B ONTHYECKOM BOJIOKHE 6
W IJTaHAPHBIX ONTHYECKA
X BOJIHOBOJAX.

MHorocrnoviHble
NrocKue BOMHOBOAbI.

15

Bparrosckuii
nnaHapHbI BOMHOBOA.

14

MexaHn3mbl noTepb B
ONTUYECKMX 3
BOMHOBOAAX.

14 6 4 27

M3mepeHune
napameTpoB
3M1eMeHTOB 4
BOJTHOBOAHOM
(POTOHUKM.

20 34

YcTpovictea
cornacoBaHus B 3
BOJTHOBOAHOM
(POTOHUKE.

30 6 4 43

YnpaBenenve
N3ny4YeHeM B 3
ONTUYECKUX

BOMTHOBOZAX

KOMMNOHEeHTbI
BOMHOBOAHOMN 3
(OOTOHMKMN.

6 4 13

NToro 32

64 48 36 180

14. MeToan4yeckue ykasaHMAa Ans ody4aroLWmxca no 0OCBOEHUIO AUCLUMIIUHDI
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OCHOBHbIMM 3Tanamm OCBOEHUSI AUCLMMAMHbI SABMAIOTCS:

1) Nekuuun. B xoOe NEKUMOHHBLIX 3aHATUA CTyAeHTY HeoOXoOuMMO BECTM KOHCMEKTUpOBaHMeE
yyebHoro matepuana. Obpalwiatb BHUMaHWE Ha KaTeropuu, hOpMySIMPOBKM, pacKpbiBaloLme
COAepXaHne TexX WM MHbIX SBMEHUA M MNPOLLECCOB, Hay4yHble BbIBOAbI W MpaKTUYecKune
pekoMeHAaummn, NOMOXUTENbHbIM OMbIT B OPaTOPCKOM UCKyccTBe. XKenaTenbHO OCTaBuUTb B
paboymx KOHCMeKTax noss, Ha KOTOpbIX AenaTtb MOMETKM M3 peKoOMeHOOBaHHOW nuTepaTypbl,
OONOMHAKWMNE MaTepuan MpoChyWaHHON NeKkuMn, a Takke nogvepkuarolme ocobyto
BaXXHOCTb TE€X UIN MHbIX TEOPETUYECKMX NONOXEeHW. 3ajaBaTb NpenogaBaTenito yTOYHsALWme
BOMPOChI C LEesblo YSACHEHUS TEOPETUYECKUX MONOXEHUN, paspeLleHns CNOpPHbIX CUTyaunmn

2) JlabopatopHble 3aHatva. [lpyu  nogrotoBke K nabopaTopHbIM — 3aHATUSAM  CTyAeHTam
pPEKOMEHAYETCS: BHUMATENbHO 03HAKOMUTBLCA C TEMATMKOW NnabopaTtopHon paboTbl, NpoYecTb
KOHCMEKT neKkumn no Teme, U3yYuTb PEeKOMEHAOBAaHHyl nuTepaTypy; COCTaBUTb KpaTKui
KOHCMEKT, B KOTOPOM yKasaTb Lenb paboTbl, obopyaoBaHue, onvcaHue yCTaHOBKW/MeTona
pacyeTa UnNnM MeToOOMKU U3MEPEHUH;  MPOBEPUTb CBOM 3HAHWUA, OTBEYast Ha BOMPOCHLI OIS
CaMOrpOBEPKU; eCN BCTPETATCHA HE3HAKOMble TEPMUHbI, 0683aTenbHO 06paTUTLCA K CrioBapro
n 3admkcmpoBaTtb WX B TeTpagu; nNpu 3aTpyaHeHusx copMynupoBaTb BOMPOCHI K
npenogasartento

3) CamoctodtenbHaa paborta crygeHta. M3yyeHue y4ebHOW, Hay4yHOM U METOAMYECKOM
nutepaTypbl, MatepuanoB Nepuogndecknx M3gaHun C NpuBeYEHNEM SMEKTPOHHbLIX CPencTB
Hay4YHOW MHAOPMaLMK.

4) [MoarotoBka K aTtTecTtaumu. B xoge noaroToBkM K TEKyLWMM aTTecTaumsiM M MPOMEXYTOYHOM
aTTecTaumMn CTyOeHTy PEeKOMeHAYyeTCs aKTUBHO MCMONb30BaTb 3NEKTPOHHbIN obpasoBaTesbHbIN
noptan Moodle — anekTpoHHas cpefa ANCUMNANHBI, C NPEeOOCTaBEHNEM Mpe3eHTaunn Nekuni,
3a4aHui ANA BbINOMHEHNA NPaKTUYecKMx paboT, AOMONHUTENBHONO TEOPETUYECKOro MaTepuana u
HOPMaTMBHO-NPaBOBbLIX AOKYMEHTOB MO TEMaM 1 NepeyHen BONPOCOB ANs NOATOTOBKM K TEKYLLMM
aTTecTauMsM M MPOMEXYTOYHOM aTTecTaumn. Tawkke CTydeHTy pekoMeHOyeTcs WMCMnonb3oBaTb
BeCb Habop MeTodoB M CpeAcTB COBPEMEHHbIX WHM(OPMALMOHHBIX TEXHOMOMMA ANA U3yYeHus
OTEYECTBEHHOM M 3apybexxHoW nutepaTtypbl MO OUCUMMIMHE, OLEHKM W aHanusa ee TeKyLlero
COCTOSIHUSE W nepcnekTnB pas3sutus. EMy npegoctaBnseTcd BO3MOXHOCTb pabotaTb B
KOMMbLIOTEPHBIX Knaccax dakynbteTa (313a ayguTtopums), MMeTb OOCTyn K VIHTepHeT-pecypcam 1
3MIEKTPOHHON MOoYTe, WCMOMb30BaTh MMeEWMeca Ha kKadeape ONTUKM U CAEKTPOCKOMUK
duanyeckoro dakynoteta MHPOPMALMOHHbIE TEXHOMOMN, UCMOSb30BaTh PeCcypcbl 30HANbHOWM
Hay4HoWn bubnmoTeku BI'Y, B TOM uncrne anekTpoHHO-0MOIMOTEYHbIE CUCTEMBI.

15. NepeyeHb OCHOBHOM U AOMNONTHUTENILHON NUTEepPaTypPbl, PeCYPCOB UHTEPHET,
Heob6XoAUMbIX ANsl OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nuTepaTypa:

Ne n/n MCTOYHMK

3eneHoBckun, M. C. OCHOBbLI MHTErpanbHOM U BONTOKOHHOW ONTUKK: y4ebHoe nocobue : [16+] /
M. C. 3eneHoBcknin. — EkatepunHbypr : M3g-Bo Ypanbckoro yH-Ta, 2019. — 132 c. — ISBN

978- 5- 7996-2529-0 ; To xe [OnekTpoHHbIN pecypc]. — URL:
https://elar.urfu.ru/bitstream/10995/68355/1/978- 5- 7996-2529-0 2019.pdf

Canex, B.E.A. OnTuka u poToHuKa. MpuHUMMBI 1 NpuMeHeHus: [y4ebHoe nocobue] : [B 2 T.] / b. Canex,
2. M. Tenx ; nep. c anrn. B.J1. Oebposa .— JonronpyaHbivi : U3g. Oom "Untennekt" — 2012 .— 759 c.

Tlanac6epr, I'.C. OnTuka : yyebHoe nocobue / I.C. JlaHacbepr. - 6-e usa., ctepeot. - M. :dusamatnur,
3. 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [OnekTpoHHbI pecypc). - URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969

"oHuapeHko, A. M. OcHoBbl Teopun onTrudecknx BornHoBoaos / A. M. MoH4apeHko, B. A.

4. KapneHko, U. A. lNoH4apeHko. — MuHck : benopycckaa Hayka, 2009. — 296 ¢. — Pexum
poctyna: no nognucke. — URL.: https://biblioclub.ru/index.php?page=book&id=89939

6) JononHuTenbHas nuTeparypa:

Ne n/n MCTOYHMK

Koctbines, Bnagumnp NeaHoBmy. BonokoHHO-oNTUYeCKNe CUCTEMbI Nnepegaym uHpopmMauum : yuebHoe
nocobue onsa By30B no kypcy "AnektpoamHamuka CBY" / B.W. KocTbines ; BopoHex. roc. yH-T .—

5. BopoHex : JIOIN BI'Y, 2006 .— 41 c. : un .— bubnwuorp.: .40 .—
<URL:http://lwww.lib.vsu.ru/elib/texts/method/vsu/may07100.pdf>.

6 LlykaHos, B.H. BonokoHHo-onTuyeckas TexHuka. MNpaktnyeckoe pykosoacTtso / B.H. LlykaHos, M.A.
) Axosnes. - M. : IHdpa-NHxeHepusi, 2014. - 304 c. - ISBN 978-5-9729-0078-7 ; To e [QneKTPOHHbIN
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pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=234772

MuTpoxuH, B.E. 3mepeHus B BONOKOHHO-OMTUYECKMX CUCTEMaX nepeaadn. [neKTpoHHbIN pecypc] —
OnektpoH.gaH. — M. : YMU XKAOT, 2007. — 197 ¢c. — Pexwum goctyna: http://e.lanbook.com/book/59902
LWaHruHa, 1., KBaHTOBas 1 onTnyeckasa anekTpoHuka : yyebHoe nocobue / J1.W. LWaHrmHa. - Tomck :

8. Tomckuii rocyaapCTBEHHbIV YHUBEPCUTET CUCTEM YNpaBneHns n pagnoanektTpoHuku, 2012, - 303 c. ; To
e [OnekTpoHHbIv pecypcl. - URL: //biblioclub.ru/index.php?page=book&id=208584

B) MHPOPMaLMOHHbIE 3MEKTPOHHO-06pa3oBaTesbHble pecypchl:

Ne n/n Pecypchbl MIHTepHeT
9. OnekTpoHHO-6MbnnoTeyHasa cucrema "YHusepcuteTckas bubnuoteka online" — http://biblioclub.ru/
10. OnekTpoHHO-6ubnnoTeyHas cuctema "KoHcynbTaHT ctygeHTa" — http://www.studmedlib.ru
11. OnekTpoHHO-61bnnoTeyHas cucrema "JlaHb" — https://e.lanbook.com/
12. HaumoHanbHbI umndpooi pecypc "PYKOHT" — http://rucont.ru
13 http://www.lib.vsu.ru — 3oHanbHasi Hay4Has bubnuoteka BI'Y

16. YyeOGHO-MeTOAMYECKOE ObGecnevyeHne Ans opraHM3aumm caMoCToATeNbHOMN
paboTbl:

Ne n/n MCTOYHUK

1 Canex, b. Ontuka n doTtoHuka. MpuHUMNBI 1 NpumeHeHusa: y4ebGHoe nocobue : [B 2 T.] / B. Canex,
M. Tenx ; nep. c aHrn. B. J1. lebposa. — JonronpyaHein : N3g. gom «HTennekT», 2012. — 759 c.
3eneHoBckui, M. C. OCHOBbI MHTErpanbHOM U BOSTOKOHHOW ONTUKK: ydebHoe nocobue : [16+] /
M. C. 3eneHoBckun. — EkaTtepuHbypr : MN3g-Bo Ypanbckoro yH-ta, 2019. — 132 c¢. — ISBN
978- 5- 7996-2529-0 ; To xe [OneKkTpoHHbI pecypc]. - URL:
https://elar.urfu.ru/bitstream/10995/68355/1/978- 5- 7996-2529-0 2019.pdf

17. UHdopMaUMOHHbIE TEeXHONMOrMu, Uucnonb3yemMmble Ans peanu3auum y4yebHom
AUCUMNNUHBLI, BKMO4Yas nporpamMMmHoe obecneyeHne U UHGpOPMALMOHHO-
CnpaBoOYHble CUCTEMBI (NpU HEO6XO0ANMMOCTH)

Mpn peanusaumm AMCUMNAMHBLI C MCMOSNb30BAHMEM AUCTAHUMOHHBLIX OOpasoBaTesbHbIX
TEXHOMOMMN  UCMNONb3YTCA MWHCTPYMEHTbI  3NEKTPOHHON  MHOPMAaLMOHHO-06pa3oBaTENbHON
cpeabl BIY «3nekTtpoHHbn yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnmn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord wn gp.),
3NEKTPOHHas no4vta, MecCeHaXepbl U COLCETH.

18. MaTepmanbHO-TeEXHUYECKOE obecnevyeHne AUCLUNIINHDbI:

YyebHasa ayguTtopus (ayg. 133): cneumanuanpoBaHHas Mebernb, NPOeKTop, HOYTOYK, SKpaH.
WinPro 8, OfficeStandard 2019, «AHTunnarnat.BY3», MathWorks TotalAcademicHeadcount
394018, r.BopoHex, nnowaab YHmBepcuteTtckas, 4.1, nom.l, atax — 1, nom. 136

YuebHas ayautopus (aya. 329): cneunanuanpopaHHas mebens 394018, r.BopoHex,
nrowanb YHusepcuteTckas, 4.1, nom.l, atax — 3, nom. 136

YuebHas ayautopus (aya. 129): cneunanuaunposaHHas mebens 394018, r.BopoHex,
nrowagb YHuBepcuteTckas, 4.1, nom.l, atax — 1, nom. 141

19. PoHA OLEHOYHbIX CPEeACTB:

HaunmeHoBaHve UHaunkaTop(bl)
Ne KomneTeH
pasgena AUCUMMIMHbI OOCTUXEHUS OueHouHble cpeacTea
n/n ums(n)
(mogyns) KomneTeHumum
BseneHve B
1 BOITHOBOLHYHO CamocTosTenbHble 3agaHna ans
" | OTOHMKY N 3EMEHTHI MK-1.1 KOHTPOSIS OCBOEHUS ANCUUNMMUNHBI
TEopun UHopmaLunm MK-1.4
dusmka MK-2.1
pacrnpocTpaHeHus MK-1 MK-2.2
ONEKTPOMATHUTHBIX rK-2 MK-2.3 CamocTosiTenbHbIe 3aaaHna Ans
2. | BOSIH B ONTMYECKOM MK-5 MK-2.4 A A
KOHTPOISi OCBOEHUSI AUCLMUNINHBI
BOIOKHE U nnaHapHbIX MK-5.1
ONTNYECKMX MK-5.2
BOJIHOBOAAX MK-5.3
3. BPSFFOBCKVVM OTt4yeT no nabopaTopHoi paboTe
nnaHapHbIN BOITHOBOA
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No HaunmeHoBaHve K WupunkaTtop(bl)

o oMneTeH

a/n pasgena AUCUMUNnHbI LuA(n) OOCTUXKEHUS OueHouHble cpeacTea

(mogyns) KOMMNEeTEHL MM

MexaHn3mbl noTepb B

4. | onTUYecKux OTt4yeT no nabopaTopHoi paboTe
BOMTHOBOAAX
NamepeHune CamocTosTenbHble 3agaHna ans

5. | napameTpoB 3NeMeHTOB KOHTPOMSsi OCBOEHUSA ANCLIMNINHBI
BOJTHOBOZHOW (DOTOHMKM OTt4eT no nabopatopHon paboTe
YcTponctea
cornacoBaHusi B o

6. OTtyeT no nabopaTopHoun paboTe

BOJTIOKOHHO-ONTUYECKUX
CUCTEMAX CBA3U

YnpasneHue
n3ny4yeHnem B o
7. y OTtyeT no nabopaTopHomn paboTe
ONTUYECKMX
BOMHOBOAAX
KoMNOHEHTHI .
OTtyeT no nabopaTopHon paboTe
8. | BONOKOHHO-ONTMYECKNX
Tect
CUCTEM CBA3M
MpomexyToyHasa aTTecTaumsi KM (MepeyeHb BonpocoB +
dopmMa KOHTPOIS — 9K3aMEH [MpakTnyeckue 3agaHns)

20. TunoBble OUEHO4YHbIE CpeAcTBa U MeToAMYEeCKUe MaTtepuanbl, onpegensiowme
npouenypbl OLleHUBaHUA

20.1. TeKyLWwi M KOHTPOJIb YCNEeBaeMoCTH

KoHTponb ycneBaemMocT MO AUCUUNINHE OCYLLECTBASETCA C MOMOLLBIO CreayoLwmx
OLLEHOYHbIX CPEACTB: BbINOSIHEHMS NTabopaTopHbIX paboT, NPakTUYEeCKNX U TECTOBLIX 3adaHUN.

BbinonHeHne nabopatopHbIX paboT COCTOMT C U3YYEHUSA KpaTKNX TEOPETUYECKUX CBEOEHUI
no n3y4aemomy BOMpPOCY, O3HAKOMSIEHMIO CO CTEHAOM MU METOLAMKOW BbIMOSTHEHWUSI NPaKTUYECKON
YacTu 1 NONyYeHUst AoMycka NyTeM OTBEeTa Ha KOHTPOSbHbIE BONPOCKl. B pe3ynbTaTte BbINOMHEHMSA
nabopaTtopHon paboTbl 0hOPMISIETCA OTYET CO CTPYKTYpPOM: TeMa, Leflb, TEOPETUYECKAs YacTb
(onpepenenns, BbiBOA4 ¢hopMyn), npakTndeckas 4vacTb (Tabnuubl, rpaduku, pacyeTbl), BbiBOA.
Mocne BbinoNHEHUSA Bcex nabopaTopHbIX paboT NPOBOAMTCA UTOrOBOE TECTUPOBAHME.

CamocTosTenbHble 3agaHna QOpMynMpYyOTCa npenogaBaTefnieM no OKOHYaHMU 3aHATUSA
ANsa 3akpenneHus obydarowmMmcsa npongeHHoro mMartepuana (COAepXUT nepeyeHb 3agadvy ans
BbINOSIHEHMSI / BOMPOCOB) UNW NMOArOTOBKE K MOCMeaylLwwmmMm 3aHatuamM. Ha cnegytowem 3aHaTum
npenofasaTteslb OCYLWECTBMSET MOMHYK/BbIOOPOYHYIO MpPOBEPKA BbINOSHEHUSA OOy4aroWmMMncs
AOMaLLHUX (CamocTosATeNbHbIX) 3adaHun. B cnyvae HeBbINONMHEHUA obyvarowmmca gOMallHero
(camocTosATenbHOro) 3agaHusa (N0 nabopaToOpHOMY 3aHATUIO) MpenofaBaTeflb He OueHuBaeT
paboTy oby4yarowerocs Ha Tekywem nabopaTtopHOM 3aHATUM Bbiwe 2 6annoB (NonoXxuTenoHas
oueHka (3/4/5) moxeT ObiTb BbICTaBleHa MO pes3ynbTaTaM BbIMOMHEHUS WHOVUBUAOYANbHOro
3agaHus).

Mprmep TecToBbLIX 3a4aHW:

1. MNocTaBbTe B COOTBETCTBUE NACCUBHbIE 3NIEMEHTbI BOSTOKOHHO-OMTUYECKUX NINHWUIA CBA3K K X
onpegeneHnsam

BapuaHTbl anemeHnToB: Cnnuttep, ATTeHoaTtop, BonokoHHo-onTu4ecknin punstp, BonokoHHO-
onTnyeckuin nsonatop, Kommyrtatop, ONTnMYeckmi pasbem.

OINEMEHTDI Onpegenexuns

yCTpOVICTBO, npegHasHa4veHHoe and nogaBneHnda O6paTHOFO OoTpaXKeHun4d B
BOJIOKOHHO-OMTU4YECKUX JTMHUAX CBA3U N MMelolee MUHMMallbHble
BHOCUMbIE NMOTEPU B NPAMOM HanpaBJ1€HUN.

3IEMEHT, MPUKPENSIEHHbIN K OOHOMY M3 ONTUYECKMX Kabenen nnu
oTAenbHOM YacTn o6opyaoBaHUSA AN OCYLLECTBEHMS YacTbIX
CoeANHEeHNn/pasbeaNHEHNN ONTUYECKMX BOJIOKOH My kabenen.

MoaMdMUMpYeT NPoXoasiLee Yepes HEro ONTUYeckoe nsny4yeHve 3a cyeT
N3MEHEHNs1 CNeKTPanbHOro pacnpeaeneHns MOLLIHOCTMY.
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3MEeMEHT, UMetoLuiA oauH Unu GorbLue NOPTOB, KOTOPLIE NepeaaloT,
GNOKUPYIOT UMW NepeHanpPaBnstOT ONTUYECKY MOLLHOCTb B O4HO U3
BOJIOKOH B BOJTOKOHHO-OMTUYECKMX JIMHUSIX CBSA3U.

ANIEMEHT, OcyLLl,eCTBJ'IFII'OLLI,VIIZ ynpasndemoe ocnabneHue curHana B
BOJTOKOHHO-OMTUYECKOW JIMHUK nepegadn.

aneMeHT, obragatoLwmin Tpemsi unu Gonee nopTammn U pacnpenensioLLmi
MOLLHOCTb MEXAYy HUMK B OnpeaerieHHOM COOTHOLLEeHUM 6e3 kakoro-nnbo
YCUINEHWS, NEPEKITIOYEHMS UITN KAKOW-TO MOAYNSILMN.

2. MNocTaBbTe B COOTBETCTBME NACCUBHbIN 9NIEMEHT W €ro napameTpbl

Onucanwne ycTponcTea HasBaHue ycTponcTsa

YCTPOWCTBO, 0ObIYHO UMetoLLee OaNH
BbIXOAHOW NOPT 1 ABa Unu GonblUe BXOAHbIX
nopTos

YCTPOWCTBO, nmetoLLiee 06bI4HO OONH BXOOHOM
NOPT U HECKOJBLKO BbIXOAHbLIX MOPTOB

BapuvaHTbl oTBETa: KOMGanHep, CNNUTTEP, CPOCTOK.

3. BbibepuTe 0anH Nnmn HECKOSTbKO OTBETOB
N36biTOYHbIE NOTEPU
a) 91O 06Wasa MOLLHOCTb, NOTEPSHHAst B YCTPOWCTBaX BETBMEHMS, KOraa ONTUYECKUA CUrHan
nogaeTcs B MoprT i,
b) 3TO MOLWHOCTbL, NOTEPSHHAs B OAHOM ONTUYECKOM NopTe, Korga B HEro NogaeTcsi curHan,
c) saensarTcsa MaccMBoM u3 N 3Ha4YeHUn ans ycTponcTea BeTBneHna ¢ N BXogHbIMM NopTamMu,
Nno 0OQHOMY 3HAYEHUIO ANSA KaXgoro BXO4HOro nopTa i,
d) saensietcs maccuBom M3 N 3HaveHWI OAnd ycTponcTBa BeTBNeHUs ¢ N BXOOHbIMM NopTamu,
no N 3HayeHun ons Kaxagoro BXO4HOro nopTa i.

4. MocTaBbTe B COOTBETCTBME NAapaMeTp pa3BeTBUTENS U ero onpeaenexHne

Onpegenexnuve MapameTp

OTHOLLEHNE ONTUYECKON MOLLIHOCTU,
NocTynatroLen Ha BXOAHOW NOPT pa3BeTBUTENS, K
obLLen MOLLHOCTU Ha Bbixoae Ntodoro BbIXOAHOIo
nopTa, BblpaxkeHHoe B Ab

OTHOLLIEHME ONTUYECKON MOLLHOCTU, U3Ny4aeMon
OOHVM BbIXOAHbLIM NOPTOM, K CyMMe OMTUYECKNX
MOLLHOCTEW, U3Ny4aeMblX BCEMMU BbIXOAHbIMM
nopTammu

Mepa TOro, HaCKOJbKO BbIXOA4HAs MOLLHOCTb
paBHOMEPHO pacnpeaeneHa Mexay BbIXO4HbIMU
nopTamun pa3BeTBUTENS

BapuaHTbl napameTpa: 04HOPOAHOCTb, KOIPMULMEHT BETBNEHUS, KOIMDULNEHT YCUNEHUS,
N30bITOYHbIE NOTEPMW.

5. BblbepuTe 0AnH NN HECKOJTbKO OTBETOB
HepasbemHoe coeqmHeHne, nnm CpocToK, NOCTOSIHHO CoeauHAET ABa BOrokHa. CyLecTByoT
crneayoLlme TUnbl Hepa3beMHbIX COeAMHEHN (CPOCTKOB):

a) CeapHoe coeanHeHne

b) MNpyxnMHHOE coeauHeHne

c) PasbéMHoe coeguHeHune

d) MexaHn4yeckoe coeguHeHne

6. Ha pucyHke nokasaH crnnaBHOWN pa3BeTBUTESb C BUKOHNYECKMIA OTBOLAMWN.




4 Bz \:\F’J

YpoBeHb MOLLHOCTU, NepeLLeLlen U3 0gHOro BOSTIOKHa B ApYroe, MoXeT ObiTb UBMEHEH NyTeEM
N3MEHEHNS CrieayroLLmMX NnapaMeTpoB:

a) ypoBeHb MOLLHOCTM Ha BXoae,

b) pasHocTb pagnycoB cepaueBuH B 0611acTu CBA3N,

C) paauyc cepaLeBUHbI B 06n1acTu CBS3M,

d) TemnepaTypa CBapKku Npu N3roToBrEHUM pa3BETBUTENS,

e) AnuHa obnacTu cBs3uW, Yepes KOTOPYH OCYLLECTBAETCA B3anMoaencTane AByx Nonen.

Bb|6ep|/|Te OOWH UM HECKOJIbKO OTBETOB.

7. Kaknum napameTpom onpenensetcd KoaduULUNEHT pa3BETBIIEHMS B U300paxXeHHOM Ha PUCYHKE
pa3BeTBuTENeE (BbibEpUTE BEpHOE 0603HAYEHME)

OO O T
OVr T U070
BN

~— N —

3

Bb|6ep|/|Te OOWH UM HECKOJIbKO OTBETOB.

8. PasBeTBUTENDb, MOKA3aHHbIN HA PUCYHKE HXKE SBRSIETCS

a) passeTBUTENEM MOLLHOCTU 2X1
b) passetBuTEnEem moHocTM 1x3
C) pasBeTBUTENEM MOLLUHOCTU 1x2
d) pasBeTBUTENEM MOLLHOCTU 2X2
€) passeTBUTESNIEM MOLLHOCTMK 3X1

Bb|6ep|/|Te OOWH UM HECKOJ1bKO OTBETOB.
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9. YcTponcTBO, KOTOPOE YMEHbLLAET MHTEHCMBHOCTb CBETOBOIO CUrHana, NpoLUeALIero Yepes Hero
HasblBaeTCs

a) aTTeHaTopoMm

b) nornotutenem

C) cnnuTTepom

d) oTpaxarenem

e) BbiGepuTe oanH unmn HeCKonbKko OTBETOB.

10. MNpun NpoekTMpoBaHNN ONTUYECKMUX U3ONATOPOB UCMNOSb3YyeTCA
a) adpdekt 3eebeka
b) doToadhdekT
c) apcpekT MNMenbThbe
d) adbdbekT Papages

Bb|6ep|/|Te OOWH UM HECKOJIbKO OTBETOB.

11. BHOCMMblE NOTEPU 3a CHET MEXAHNYECKOro CoeAMHEHNsI OObIYHO MEHbLLE, YEM 3a CYET
CBApHOro COeAMHEHMS.

a) BepHo

b) HesepHo

12. MHOromoZoBble ONTUYECKME BOMOKHA CO CTyrNeHYaTbiM NokasaTeneM npenomreHns obnagarT
a) ManbiM guaMeTpoM CEPALEBUHBI M MarbiM 3HAYEHMEM YMCIIOBOW anepTypsl,
b) manbiM gnameTpom cepaueBUHbI U BbICOKMM 3HaYEHNEM YMCITOBOW anepTypbl,
c) GonblUMM AMaMETPOM CEPALEBUHBI U MarnblM 3HAYEHNEM YMCIOBOWN anepTyphl,
d) GonblumMm AnaMeTpoMm CepaLeBUHBI U BbICOKUM 3HAYEHNEM YMCIOBOW anepTypbl.

Bbl6epV|Te OOWH UM HECKOJ1bKO OTBETOB.

13. B BONTOKOHHO-ONTUYECKNX JIMHUSAX CBA3M NPUMEHSIIOT CNeayoLmMe NCTOYHNKN U3NYyYeHNs:
a) NIOMUHECLEHTHbIe NaMnbl,
b) BakyymHble guoapl,
C) doToamoabl,
d) nasepHble gnoapl,
e) CBeToM3nyvawLumMe Anoabl,
f) peHTreHoBckasi TpyOKa.

Bb|6ep|/|Te OOWH UM HECKOJIbKO OTBETOB.

14. CeeT, nany4aembli ceeTognogamm
a) sBNSIETCA MOHOXPOMATUYHbIM,
b) He aBnaeTcsa KOrepeHTHbIM,
C) He sBNSeTCA MOHOXPOMATUYHbIM,
d) manyyaeTcsa B KOHyCe Nog ManbiM yriiom,
€) SABMNSETCS KOrepeHTHbIM.

Bb|6ep|/|Te OAWH UM HECKOJIbKO OTBETOB.

15. CeeToMuanyyarowmm omoa
a) MOXeT ObITb ChOPMUPOBAH TONBKO HA OCHOBE pP-N-Nepexoaa,
b) moxeT 6bITb ChopMMpPOBaH Kak Ha OCHOBE p-N-nepexoaa Tak 1 reteponepexoaa,
C) MOXeT ObITb CHOPMUPOBAH TONBbKO HA OCHOBE reTeponepexoaa.

16. B MmHOromogoBLIX nasepax
a) MHTEHCMBHOCTb BCEX MOA OAMHAKOBA,
b) mnanyyaeTca QOMMHaHTHas Moga >KeraemMon AfMHbl BOSHbl M OOKOBble MOAblI MEHbLUEN
aMmnnuTyabl,
C) cywecTByeT pacnpeaeneHme MOLHOCTY MO MOAaM,
d) usnyyaetcs OokoBasi Moda >KenaemMon AOfIMHbl BOSHbl M AOMWHAHTHbIE MOAbI MEHbLUEN
amMnnnTyabl.

Bb|6ep|/|Te OOWH UM HECKOJIbKO OTBETOB.
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17. YCTpONCTBO, KOTOPOE NPUHUMAET UCKaXXEHHbIM OMTUYECKUI CUrHam Ha CBOW BXO4 U
npeobpasyeT ero B NOYTU naeanbHy0 KONUIO CUrHana, NoxXoXylo Ha Ty, Kakasa bbina nepegaHa
npegbigyLLmMm nepegaTinkom aBngeTca

a) ONTUYECKUM YyCUNUTENEM,

b) TepmuHaTopom,

C) nasepowm,

d) pereHepaTopoM.

18. CyLlecTBYIOT crniegytowime yeunutenu ontndeckoro curHana e BOJIC:
a) ycunuTenu Ha nonynpoBOAHUKOBbLIX TPAH3UCTOpPaX,
b) ycunutenu Ha nermpoBaHHOM BOJSIOKHE,
C) ycunuTenu Ha ras3oBblx nasepax,
d) ycunutenu Ha nasepHbIx Anopax,
e) OperroBckue ycunuTenw,
f) pamaHoBckue ycunutenw.

Bbl6epV|Te OOWH UM HECKOJ1bKO OTBETOB.

19. Kakown BMa gucnepcmm oTCyTCTBYET B OAHOMOLOBOM BOJSIOKHE?
a) MeXxmMoaoBas ancnepcus,
b) xpomatnueckas gucnepcus,
C) nonsipM3aumoHHasi MogoBas Ancnepcus,
d) maTepumanbHaga gucnepcus.

20. MaTtepuanbHasa gucnepcus

a) fBnseTcs rnaBHOW COCTaBNAKOLLEN OMCMNEePCUMN B CUCTEMAX C O4HOMOAOBLIM BOMIOKHOM,

b) BbI3BaHa TeM, 4YTO pasnuyHble ANWHbLI BOSTH NPOXOAAT Yepe3 onpeneneHHble maTepuanbl ¢
OAMHAKOBbLIMU CKOPOCTSIMU,

C) BbI3BaHa TeM, YTO pasNU4YHble MaTepuarnbl Mo-pasHOMY MOrfoWaT CBET OANHAKOBOM
AJMHbBI BOSHb,

d) saBnsieTcs rmaBHON COCTABNAOLLEN AUCIEPCUN B CUCTEMAX C MHOTOMOLOBbLIM BOJTOKHOM,

€) BbI3BaHa TeM, YTO pasnuyHble OfVHbI BOMH NPOXOOAT vyepes onpeneneHHble matepuanbl ¢
pasnnYHBIMN CKOPOCTAMM.

Bbl6epV|Te OOWH UM HECKOJ1bKO OTBETOB.

21. XpomaTumyeckasi gucnepcus
a) He 3aBUCMUT OT ANWHbI BOMHbI CBETA,
b) saBnsetca komGuHaUmen maTepmuanbHOM 1 BONTHOBOAHOW OUCMEPCUN,
C) Bbl3BaHa BOSIHOBOW HE3aBUCUMOCTbIO FPYMNMNOBOW CKOPOCTU B BOJTOKHE,
d) BbI3BaHa BOMHOBOM 3aBUCMMOCTbLIO FPYMNMNOBOM CKOPOCTU B BOSIOKHE.

Bb|6ep|/|Te OOWH UM HECKOJIbKO OTBETOB.

22. B HEKOTOPLIX CNyYasx co3aalnTcs psag HanpsKeHHbIX COCTOSAHMIA, BO3HMKAKOLWMX B BOSTOKHE B
npolecce NpoM3BOACTBa UM HAMOTKW. CepaeyHUK BOSTIOKHa 1 0605104ka hopMmnpyoTcs B
npoLecce MeXaHN4YeCKoro BblTArMBaHWs, Bbi3blBaloLLEro Henpeackasyemoe ABOMHOe
nyyenpenomreHne B BONOKHe (nMpuBoasLLee K 0OMeHy MOLLHOCTSMU MeXay ABYMSI COCTOSIHUSIMU
nonapusauun), B pesynbTtaTe Yero adeKkTuBHas CKOPOCTb pacnpoCcTpaHeHUs cBeTa B cpeae
3aBUCUT OT OPUEHTaLMM SNEKTPUYECKOro Nong ceeTa. ATO NpMBOAUT K BO3HUKHOBEHMIO

a) nonsipu3aLMOHHON ANCNEPCUM,

b) martepuanbHon gncnepcum,

C) MoOoBOW gucnepcun,

d) xpomaTuyeckonm gucnepcun,

€) BUpTyanbHOW ANcCnepcun.

Bb|6ep|/|Te OAWH UM HECKOJIbKO OTBETOB.

23. CywecTByioT criegytoLne OCHOBHbIE BMAbI NOTEPL B ONTOBOSOKHE:
a) noTepwu, Bbi3BaHHblE HECOBEPLLUEHCTBOM ONTOBOMOKHA,
b) cobcTBeHHbIE BHYTPEHHME NOTEPH,
C) noTepwu, Bbi3BaHHbIE HECOBEPLLUEHCTBOM MCTOYHMKA U3MyYeHNs,



13

d) BHelwHWe NoTepw,

€) Hecob6CTBEHHbIE BHYTPEHHME NOTEPH,
f) cobcTBEHHbIE BHELLHNE NOTEPY,

g) paccesHue Panes

Bb|6ep|/|Te OOWH UM HECKOJIbKO OTBETOB.

24. BHellHMe noTepun NOrnoLeHNs Bbi3BaHbI
a) TONbKO MOSEKYNAPHbIM CTPOEHUEM MaTepmana BOSIHOBOAA,
b) Hanuunem npumecen TONbLKO B BUAE MMAPOKCUNBHBIX Fpynm,
C) Hanuumem npumecen TONbKO B BUAE MeTansos,
d) Hanuumem npumecen MeTansioB U rMAPOKCUIIbHBIX FPYNM.

Bbl6epV|Te OOWH UM HECKOJ1bKO OTBETOB.

25. PaneeBckoe paccesiHue
a) He 3aBUCUT OT ANMMHbI BOSHbI,
b) npsamo nponopunoHansHO AfIMHE BOMHbI,
c) obpaTHO NponopuMoHanbHO ANMHE BOJIHbI,
d) BbI3BAHO (ONYKTyaUMsSMU MIHOBEHHOM MNOTHOCTM M BapuauusiMU KOHLEHTpaumMmM MOneKyrn
3a CYET HeCOBEPLLEHCTBA BHYTPEHHEN CTPYKTYPbl BOMOKHA,
€) BbI3BAHO HaNU4MeM npumMecen B BONIOKHE Takmx Kak MeTansibl U rMapOKCUITbHbIE rpynmbl.

20.2. NMpomexyToyHasa atTectauums

OugeHKa «OTNUYHO» Ha 3K3aMeHe MOXET ObITb BbiCTaBMeHa Mo pes3yrnbTataM TeKyLllero
KOHTPOIIA ycneBaeMoCTu Npu BbIMNOJTHEHNN BCEX CrieayroLwmnx yCJ'IOBI/IVI O6y‘-la|'0LLI,VIMCFIZ

— noceuleHne 80% u bonee NeKUMOHHbIX 3aHATUIA;

— nponyck He 6onee 1 nabopaTopHOro (6e3 yBaXXnTenbHON NPUYNHBI) C NOCNEAYHOLLEN
oTpaboTkou;

— KONMYeCTBO NpaBuUsibHbIX OTBETOB B TecTe 6ornee 85 %.

B opyrux cnyyasax cTyOeHT Npuv yCrioBMK BbINONHEHUS NabopaTopHbIX paboT Brpase
chaBaTh 9K3aMeH Ha obLLMX OCHOBAHUSX MyTEM OTBETa Ha BOMPOChI KOHTPOIbHO-U3MEPUTENBHOTO
martepuvana, BKNo4aroLLero:

— TEOPETMYECKNA BONPOC;
— ABa NpaKkTUYeCKnX 3agaHusi B COOTBETCTBUM MHAgMKaTtopam komneTteHumin MNK-3 n MK-5.

MpuMepbl NPaKTUYECKUX 3adaHUN:

1. OueHnTb noTepy B MHOrOMOAOBOM OMTUYECKOM BOMOKHE MNPW COEeOUHEHUM BOMOKOH C
pasfiMyHbIMKU 3Ha4YeHnsIMK Yncnoson anepTypbl: NA1 = 8.94° n NA, = 7.07°.

2. OueHnTb NoTEpPU NpU COeANHEHUM ONTUYECKNX BOSIOKOH C nokasatenamu npenomneHna 1.5286
n 1.5038 B OTCYTCTBMM BO34YLLHOMO 3a30pa.

3. OueHuTb noTepu B MHOrOMOAOBOM OMNTUYECKOM BOJIOKHE MpU COEAMHEHUMM BOJIOKOH C
pasfiMyHbIMKU 3Ha4YeHUsIMK Yncnoson anepTypbl: NA1 = 9.94° n NA, = 7.03°.

4. Kakyto BenunumHy koadpdumumeHtTa npenomneHuss HeobxoaMmo Wcnonb3oBaTtb B 000nouke
cepAueBUHbI OMTMYECKOro BOMOKHA ¢ N = 1.5497, yTobbl YncnoBas annpeTtypa coctasnsina 10°7?

5. Kakyto BenuumHy koadhdumumeHTa npenomrneHns HeobxoomMmo wucnonb3oBaTtb B 060novke
cepALeBUHbI ONTUYECKOro BOSTOKHa ¢ n = 1.52, yToObl YMcnoBas annpeTypa coctaBnsina 6°?

6. Kakyio BenuuuHy koadduumeHTa npenomMmieHns HeobxogMmo MCMnonb3oBaTb B 00OMoYKe
cepaueBuMHbI ONTMYECKOro BomnokHa ¢ n = 1.5132, ytobbl Yncnoeasa annpeTypa coctaensna 8.5°?

7. OueHUTb NOTepu NpU coegMHEHMM ONTUYECKMX BOMOKOH C nokasatenamun npenomnexHus 1.5264
n 1.5112 B OTCYTCTBMM BO34YLLHOMO 3a30pa.

8. Kakyio BenuuuHy koadduumeHTa npenomMmieHns HeobxogMmo McMnonb3oBaTb B 00OMoYKe
cepALueBUHbI ONTUYECKOro BosiokHa ¢ n = 1.4970, ytobbl YncnoBasa annpeTypa coctasnsina 7.5°?

9. Onsa TM-BomHbl paccumTaTb OTpaxaTesflbHyl CMOCOOHOCTb MNOBEPXHOCTM pasgena  ABYyX
OAHOPOAHbIX Cpes PasnNUYHON ONTUYECKOM NIIOTHOCTM Npu yrie nageHus 44°, ecnmn KoappuumeHT
npenomMmneHunsa nepeon cpeabl 1.08, a sBTopon 1.5186.
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10. Ons TE-BonHbl paccumTaTb OTpakaTenbHYyld CMOCOOHOCTL MNOBEPXHOCTM pasgena OByX
OAHOPOAHbIX Cpes PasnNUYHOM ONTUYECKOM NIIOTHOCTM Npu yrie nageHus 44°, ecnn koappuumeHT
npenomMmneHunsa nepeon cpeabl 1.08, a sBTopon 1.5186.

[MepeyeHb BONPOCOB K 9K3aMeEHY:

. Dn3KKa NOSTHOTO BHYTPEHHETO OTPaXKEHUSI.

. lncnepcrnoHHble SIBNEHNSA B ONTUYECKUX CBETOBOAAX.

. YUncnosas aneptypa. MHOroMogoBOCTb ONTMYECKOrO BOSOKHA.

. MHorocrnoliHble nnockne BonHOBOAbl. BOMHOBOAHLIE MOAbLI MIOCKMX BONMHOBOJOB.

. BektopHoe BonHoBoe ypaBHeHne. Cnocobbl pelueHus.

. AncnepcmnoHHble ypaBHEHWUST MHOMOCITOMHbIX MIIOCKNX BONTHOBOAOB.

. XapakTtep pacnpegerneHms HanpshkéHHocTen nonsi npu TE- n TM-nonapusaunn.

. BzanmopgencTtsmne BoNTHOBOOHbBIX MOA.,

. MnaHapHbIA BONHOBOA C MHOTOCINOWHBLIM BP3rrOBCKMM 3epKarom.

10. YcnoBusi BO3HUKHOBEHUSI U aHanNUTU4YECKOE onucaHne BONHOBOAHbLIX Mod. VX cornacoBaHmne Ha
rpaHuUax pasgena cpe.

11. NoBepPXHOCTHbIE 3aTyxatowme 6parroBCkMe BOSHbI B MHOMOCNOWHbLIX AMANEKTPUYECKMX cpeaax.
12. MornoweHne B maTepunane BonokHa. PaccesiHne ceeTa B gpyrve moabl. Notepun Ha nsrmbe.
13. AlamepeHre napameTpoB ONTUYECKOro BOSIOKHA: YMCOBas anepTypa; MO4OBbIA COCTaB
ONTUYECKOro BOJSIOKHA, ANaMETP CBETOBOIO MSATHA.

14. OnTnyeckoe cornacoBaHue. Beog v BbIBOA U3NyYEHUS B TOHKOMNIEHOYHbIA BOHOBOS,

15. YcTponcTtea cornacoBaHnsa MHTErpanbHO-ONTUYECKUX BOTHOBOAOB M BONTOKOHHbIX
CBETOBO/OB.

16. eope3nyeckas nnaHapHas nnMH3a.

17. CBs3b Mexay BonHoBoAaMW. YCNOBUIM BBOAA U3MYyYEHUS B LUITMHOPUYECKUA U NNaHapHbIn
BOJTHOBOAbI.

18. YnpasneHve napametpamum cpeq. Moaynaums n nepekntioveHne ceeta.

19. O6beMHble aKyCTOONTUYECKME M ANEKTPOONTUYECKME MOAYNSATOPbI.

20. NHTerpanbHo-onNTUYeCcKMe MOAYIATOPbI.

21. OTBeTBUTENN, PA3BETBUTENN, NEPEKIoYaTeNn kaHanoB. ONTUYECKNE BEHTUIN.

22. MynbTmnnekcopbl U AeMYNbTUMNIEKCOPbI.

23. NpeobpasoBatenu moa. ICTOUYHMKM 1 OeTEKTOpPbl ONTUYECKOro N3NyyYeHns.

24. BonokoHHO-oNTMYecKne nasepsol. Jlazepbl ¢ pacnpeneneHHon o6paTHOM CBA3bIO.

25. BonokoHHO-oNTHMYEeCKNe aaTyumKki.

26. BonokoHHO-oNnTM4YeckMe MHopMaLUNOHHO-U3MEPUTENBbHbIE CUCTEMBI.

27. BONOKOHHbIE TMPOCKONMbI.

28. NHTerpanbHO-oNTUYECKU hoTOOETEKTOP.

OCONOOBRWN -



