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MUWHOBPHAYKH POCCHUU

DenepanpHOE TOCYNapCTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEKACHHE BEICIIETO 00pa30BaHuUs
«YensOunckuii rocynapctBennsiit yausepcurem» (PI'BOY BO «Uenl V)

@oHI  OLEHOYHBIX  CPEACTB A HPOMEXKYTOYHOW  aTTeCTaMd [0  AWCUUIUIMHE  (MOZYIIIO)
«PagmocnekTpockonus» O  HampaBieHHI0 moAarotoBku  (cmemumanbHocTH) 03.03.03  «Pagmoduzuka orp. 3
HanpaBleHHOCTH (po¢uiio) «TerekoMMyHHKAIIOHHBIE CUCTEMBI U MH(OopMauoHHbIe TexHoiIorum» PI'BOY p-
BO «Uenl'¥»

1. HIACIHIOPT ®OHJA OHEHOYHBIX CPEJICTB
Hanpasnenue noarorosku: 03.03.03 Pagnodusuka
Hampasnennocts  (mpoduib):  TelekOMMyHHKAIIMOHHBIE CHUCTEMBI W HH(DOpPMAIIMOHHBIC
TECXHOJIOTUHU

Jucnunnuna: Pagrocnekrpockonus
Cemectp: 8

dopMa MPOMEKYTOUHOM aTTECTALMN: K3aMEH
Cuctema OLEHHMBAHUS: OLCHMBAHUE pPE3YJIbTATOB OCYIIECTBIAETCS B paMKax S-OanabHON
CUCTEMBI C HCIIOJIb30BAaHUEM OaJIIIbHO-PEUTUHIOBOM CHCTEMBI.

2. MIEPEYEHb ®OPMUPYEMbIX KOMIETEHIIMIA

2.1. KomneTeHuM, 3aKpeniéHHbIE 32 TUCIUINJIMHOM

N3yuenne IUCHUILTAHBI
CJICMYIOIIUX KOMITCTCHITHI:

«PanocneKkTpoCcKonus»

HampaBIeHO Ha (opmMupoBaHue

Kongpr
KOMIIETE
Huu (1o

dI'0C)

Conepxanue
KOMIIETEHIINI
cornacao ®I'OC

Nuaukatopsl 10CTHXKEHUS
KOMIIETEHIIUN COTJIACHO

OIIOIT

Ilepedens ruIaHupyeMBbIX
pe3yJabTaTOB 00y4EHUS 110
JUCIUIIINHE

IK-1

Cnocoben
cBOEH
HCCIEN0BATEIBCKON
NESTETPHOCTH  TPUHITHITEI
paboThI " METOBI
9KCIUTyaTaluu

COBpPEMEHHOM
PaauoOIEKTPOHHOU
anmnaparypsl u
00opynoBaHUs

NIOHUMAaTh B
Hay4JHO-

[1IK-1.1. OOGmagaer 3HAHUSIMU B
CcBOCH obmactu Hay9HO-
HCCIIEI0BATENBCKON
EeSTENPHOCTH O  TIPUHIIATAX
paboTHI, YCTpOWCTBE,
TEXHUYECKHX BO3MOXKHOCTAX H
KOHTpPOJIE TEXHUYIECKOTO
COCTOSIHUSL ~ PaJMO3JIEKTPOHHOM
anmaparyphl.

[1K-1.2. JleMOHCTpHUpYET yMEHHE
B cBoeit Hay4HO-
HCCIIEI0BATENbCKON

e TEIbHOCTU HACTPANBATh
COCTaBHEIE 4acTH,
TMarHOCTHPOBaTh W  OICHUBATH
TEXHUYIECKOE COCTOSIHUE
Paan03ICKTPOHHON ammaparyphl.
I1K-1.3. HWmeer upakTHuecKuid
ONBIT (HABBIKM) HCIIOIB30BAHUS B
cBOeH HAay4HO-
HCCIIE10BATEIbCKON
e TEbHOCTU
paboThl,
MOHHUTOPHHT
COCTOSIHUS,
HEUCIIPABHOCTEH U
(YHKIMOHUPOBAHHS
par03IEKTPOHHON ammapaTypel.

TECTUPOBAHUS
HACTPOUKH,
TEXHUYECKOIO
yCTpaHEeHNUs
TIPOBEPKH]

st noctwkenuss unpukaropa I1K-1.1:
3Hath B CBOell oOmactu  HaydHO-
UCCIIEA0BATENIbCKON  JIESITENIBHOCTH O
MIPUHIUIIAX paboTHI, YCTpOWCTBE,
TEXHUYECKUX BO3MOXHOCTSX U KOHTpOJIE
TEXHUYECKOTO COCTOSIHUS
Pazno3IEKTPOHHOM anmaparypbl
(OCHOBHBIE IPUHIUIIBI PAOOTHI H METOMBI
9KCILTyaTalH COBpPEMEHHOH
panMO3NIEKTPOHHON  ammaparypsl U
o0opynoBaHus o
PazuoCIIEKTPOCKOIINH).

Jmst moctmwkenust maaukaropa [1K-1.2:
YmeTs B cBoeH Hay4YHO-
UCCIIeI0BATEIbCKON JIeSITeNIbHOCTH
HacTpauBaTh COCTaBHbIE 4acTy,
JTIUarHOCTHPOBATh u OLIEHUBATh
TEXHUYECKOe COCTOSIHUE
PasuoIEKTPOHHOM annapaTypsl
(BBIOUpATH obopynoBaHue UL
[IPOBEJICHU  OIKCIIEPUMEHTa, CTPOUTH
(usnueckue MOZIEITH H3y4aeMbIX
00BEKTOB U MPOIECCOB B HUX).

Jns noctwxenuss unaukaropa I[IK-1.3:
Bnanerr HaBbIKAaMM HCIONB30BaHUS B
cBoel Hay4YHO-HCCIIEI0BATENbCKOI
NeITeNbHOCTH TECTHUPOBAHUS PAOOTHI,
HACTPOWKH, MOHUTOPUHTA TEXHHYECKOTO
COCTOSIHUS, yCTpaHEeHUs
HEHMCIIPABHOCTEN u MIPOBEPKHU
(DYHKIIMOHUPOBAHHS PaIHONTEKTPOHHOM
anmaparypbl (HaBBIKAMH OKCILTyaTallul
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MUWHOBPHAYKH POCCHUU

DenepanpHOE TOCYNapCTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEKACHHE BEICIIETO 00pa30BaHuUs

«YensOunckuii rocynapctBennsiit yausepcurem» (PI'BOY BO «Uenl V)

U

IIK-2.2. JIeMOHCTpHUPYET yMEHHE
HPOU3BOMUTE  PaTHO(UINIECKUE
U3MEpeHHs] OOIIero Xapakrepa;
OIIpeNeNsTh TOYHOCTh U3MEPEHUH

HCCIIEIOBATENILCKUMU 3aa9aMHu.
IIK-2.3. Vmeer mpaKTUIECKHH

Donn OIICHOYHBIX CpEnCTB s MIPOMEXKYTOUHOH aTTeCcTalluu o JUCITUTIIIMHE (Momymto)

«PagmocnekTpockonus» O  HampaBieHHI0 moAarotoBku  (cmemumanbHocTH) 03.03.03  «Pagmoduzuka

HanpaBieHHOCTH (po¢uiio) «TernekoMMyHHKAIIOHHBIE CUCTEMBI U MH(popMannoHHbIe TexHoJIorum» ®I'bOY crp. 4

BO «Yenl'Y»
paznoCIeKTPOMETPOB, aHanusa
MOJTY4YEHHBIX B 9KCIEPUMEHTE
pE3YJIbTaTOB).

I1K-2 CnocobeH ucnonb3oBath |[IK-2.1. O6namaer 3HanusmMu B s poctwxenus unaukaropa I[IK-2.1:
OCHOBHBIE METOJbI |CBOEH obnacTu HayyHo-| 3HaTb B CBOEH oOnMacTM  Hay4qHO-
paHHOCbI/IBHI{eCKI/IX HCCHQHOB&TCHBCKOﬁ I/ICCJ’IC,I[OB&TEJILCKOI\/'I JACATCIBHOCTHU 00
M3MepEHHil B CBOGH HAy4yHO- |IeATETBHOCTH 06  OCHOBHBIX| OCHOBHBIX METOJAX, OOIIMX MpHHIMIAX
HCCIIEI0BATENbCKOM MeTonax, oO0mux mnpuHinumax u 4 CPGEICTBaX panuopusnyecKux
JEATENBHOCTH CpencTBax pamuoduznyeckux M3MEPEHHH;  MCTOLMKAX  ONPCACICHU

W3MepeHHit; Meroqpkax| TOUHOCTH  M3MEpeHud M OLEHKH
onpeieNen s ToyHoCTH MOTPEUHOCTH (ocHOBHEIE MeTozBI
3MepeHii - OLEHKH] panuoduznIecKux HU3MEpeHHH B
A —— PaInOCTIEKTPOCKOIIHH).

Juns noctmwxenuss unaukaropa I[1K-2.2:
YMeTh MpOU3BOAMTL PATHOPHUIUUECKUE
U3MEpEHHs obm1ero XapakTepa;
ONpeNeNsiTh TOYHOCTh HM3MEPEHUH U
MIPOM3BOANUTH OLEHKY IOTIpPEIIHOCTEH;

n IIPOU3BOAUTD OLICHKY| opraHn3oBHIBATH pamuoduzndeckue
TIOTPEIIHOCTEH; OPraHU30BBIBATH y3MepeHHs — CHENMANBHOTO  TPOMHMIIS;
panuoduzndeckue U3MEPCHUS co3naBaTh METOOUKH W3MEpPEHHH B
CrenualbHOTO NPOQUIIS;| cOOTBETCTBUM c IIOCTaBJICHHBIMU
CO3/1aBaTb METONUKU U3MEPEHUM| Hay4YHO-HCCIIEN0BATCIbCKIME —3a1a4aMu
B COOTBETCTBUU ¢ (mpoBomUTH paguodusndecKue
[IOCTABJIEHHBIMU Hay49HO- H3MEPEHHs B PaTHOCHEKTPOCKOIIHH).

Hnst noctwkenus unpukaropa I1K-2.3:
Brnagers HaBbIKaMHM HCIIONIB30BaHUS B

OTBIT (HABBIKH) MCIIONB30BaHMs B CBOCH HAYYHO-HCCIIC/IOBATEIBCKOI
CBOEH Hay‘-IHO- JACATCIBHOCTH CTAHAAPTHBIX METOIUK
PICCHQ,I[OBaTeHBCKOﬁ HU3MEPCHUA; METOdaMHU OIITUMHU3ALUHU
JIESATENBHOCTH CTAaH/IAPTHBIX HU3MEPECHUN B COOTBECTCTBUU C
METOIHK I/I3MepeHl/Iﬂ' BIAeHUs] MOCTaBJICHHBIMU HAy4YHbBIMU 3ala4aMu
i HaBBIKaMH aHaJIu3a C3YyJIbTATOB
METOAaMHU OIITUMU3AI Y| pesy.
. paguodu3nIecKux U3MepeHuH B
HU3MEPCHUU B COOTBCTCTBUH (
PaAMOCIIEKTPOCKOTIHH).
IIOCTaBJIICHHBIMU Hay4YHbIMU
3a1avyaMu.
3. COAEP KAHUE OHEHOYHbBIX CPEACTB IO JUCHUITJIMHE
3.1 Buabl 011eHOYHBIX CPEACTB
Ko KoMIeTeH I/ HanmeHnoBanue HanmeHnoBanue
Ne /it IAHHDYEMbIE DE3VILTATEL KouTponupyembie Tembl/ OLIEHOYHOI'O CpEelCTBA OLIEHOYHOT'O CPEJICTBA
h pyo6 qefﬂﬂy paszenst JUISL TEKYLETO Ha MPOMEXKYyTOUHOH
Y KOHTPOJIS arrecraru/Ne 3aaHus
TumnoBslie
KOHTPOJIbHBIE
N BOMPOCHI JJIsT Tect (Pazgen 1);
IIK-1 Paznen 1. SAnepHbiit P a (Pasn );
1. . TEKYIIETo BOIIPOCHI K
[TK-2 MAarHUTHBIN PE30HAHC
KOHTpOJIS, OTYET 3a | ak3ameHy Nel-25
1a00paTOPHYIO
paboty
Paznen 2. Tunossie Bompocsl k
DNEKTPOHHBIN KOHTPOJIbHBIE sk3aMeHy Ne26-30
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MUWHOBPHAYKH POCCHUU

@” DenepanpHOE TOCYNapCTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEKACHHE BEICIIETO 00pa30BaHuUs
«YensOunckuii rocynapctBennsiit yausepcurem» (PI'BOY BO «Uenl V)

@oHI  OLEHOYHBIX  CPEACTB U NPOMEXKYTOYHOM  arTecTaliud 10  AUCHMIUIMHE  (MOZYJIIO)
«PagmocnekTpockonus» O  HampaBieHHI0 moAarotoBku  (cmemumanbHocTH) 03.03.03  «Pagmoduzuka

HanpaBleHHOCTH (po¢uiio) «TerekoMMyHHKAIIOHHBIE CUCTEMBI U MH(OopMauoHHbIe TexHoiIorum» PI'BOY ctp- 5
BO «Uenl'V»
rapaMarHUTHBIN BOIIPOCHI JUIS
pe30HaHC TEKYLLETO
KOHTPOJISI
Tunossie
KOHTPOJIbHBIE
Paznen 3. BOIPOCHI JIst
[Ipumenenune SAMP u TEKYIIETO Tect (Pa3nen 3).
OIIP KOHTPOJISL, OTYET 32
1abopaTopHyIO
paboty

3.2 Conep:xaHue OLIECHOYHBIX CPEACTB

KoHTpoabHBIE BONPOCHI /ISl TEKYIIero KOHTPOJIS:

1. Yto Ha3bpIBaeTCs SAEPHBIM MArHUTHBIM PE30HAHCOM M 3JIEKTPOHHBIM IapaMarHUTHBIM
pe3oHancom?

. B xakux cucremax Habmrogaercs SIMP, a B kakux DI1P?

. Kak cBsi3aH MarHuTHbI MOMEHT S7jpa C MOMEHTOM KOJIMYECTBA JABMKEHUS?

. Kak paccuntsiBaeTcs g-(pakrop 31eKTpoHa AJsl CIIMHOBOTO U OPOUTANIBHOIO MarueTu3ma?

. Kak paccuntsiBaetcs g-pakTop MEKTpoHA B ClIydae CIIMH-OPOUTAIBHOMN CBSI3U?

. HazoBute daktops! "3amopaxuBaHus" OpOUTAIBHOTO IBHKEHUS.

. Uewm omnpenensercs mmpuHa duHuu I11P?

. Uem onpezensieTcss aHU30TpONus g-TeH30pa?

. Kakyro sHepruro nprobperaet u30JUpOBaHHOE PO B MATHUTHOM T10J1e?

10. Kak nepeitu OT HENOABUKHOM CUCTEMBI KOOPAMHAT K Bpallaronieics?

11. Yro Ha3bIBAIOT SAEPHOI MATHUTHON peslakcanuei?

12. Kakue Bubl MarHUTHBIX peJIaKCalMii CYIIECTBYIOT U KaKoBa UX MpHupoza?

13. Uto npencrarisier co00¥ cUrHaI CBOOOTHON HHITyKITUHU?

14. C noMoIpl0 KakMxX TIOCIEI0BaTEIbHOCTEH MOXXKHO H3MEPUTh BpPEMs CIMH-PELICTOYHOMN
penakcauuu T1?

15. U3n0xuth METONUKY U3MepeHust BpemeHu T1.

16. B uém 3akimiouaercsd MeETOX CIHMHOBOro 3xa? M310KUTh METONMKY HM3MEpPEHUS BpEMEHU
penakcalnuy NonepeyHo HaMarHH4eHHOCTH.

17. C nomouipto Kakux (GyHKIHMHA TPUHITO OMHCHIBATH JIBW)KEHUE SICp, CBA3AHHBIX IHITOJb-
JUIOJIBHBIM B3auMoAeHCTBUEM?

18. Yrto Takoe GyHKIUS KOpPETAIUH (KakoB ee (pu3muecKkuii cMbIci)?

19. Yrto Takoe GpyHKLUS CIEKTPaTbHON INIOTHOCTHU (KaKkoB €€ (pu3ndecKuil cMpici)?

20. Kak cBsi3aHbI (DyHKIHS CIIEKTPAIBHON IUIOTHOCTH ¢ (DYHKIMEH KOppesmn?

21. Kak Bpemena penakcauuu T1 u T2 Beipaxatorcs yepe3 GyHKIIUHN CTIEKTPATbHON TNIOTHOCTH?
22. Kakoii BuA HMeEeT cHaja MONEpPeYHOM HaMarHuueHHocTH A(t) ©npu  HaIU4uu
9KCTIIOHEHIMATIBHON (YHKIIMH KOppEeIsun?

23. Kak npeobpazyercs hopMa criaia mornepeyHor HaMarHmdeHHOCTH A(t) B citydae OBICTPBIX U
MEJIJICHHBIX JIBUXKEHUI?

24. Yro npencranisetr co00i BpeMst KOppeIsinu?

25. Kak Bpemsi KOppemsIy 3aBUCUT OT TeMIIepaTypbl?

26. Kak paccunTbIBa€TCsl JHEPTUIO AKTUBALIMU ISl MOJIEKYJIbI?

O 03O L AW
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MUWHOBPHAYKH POCCHUU

@” DenepanpHOE TOCYNapCTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEKACHHE BEICIIETO 00pa30BaHuUs
«YensOunckuii rocynapctBennsiit yausepcurem» (PI'BOY BO «Uenl V)

@oHI  OLEHOYHBIX  CPEACTB AN HPOMEXKYTOYHOM  aTTecTallMd MO  AMCHUIUIMHE  (MOZIYIIIO)
«PagmocnekTpockonus» O  HampaBieHHI0 moAarotoBku  (cmemumanbHocTH) 03.03.03  «Pagmoduzuka
HanpaBleHHOCTH (po¢uiio) «TerekoMMyHHKAIIOHHBIE CUCTEMBI U MH(OopMauoHHbIe TexHoiIorum» PI'BOY
BO «Uenl'Y»

cTp. 6

27. Yto mpexacrasnsier coboit crnextp SAMP s cucteMbl AByX OAMHAKOBBIX siiep 0e3 U MpHU

HaJIM4YUU BpaleHus?

3ananus K 1a00paTOpHBIM paboTaM CTYACHTHI BBIMOJHAIOT B TEUEHHE CEMecTpa B XOe
1a00paTOPHBIX 3aHATUNA W B (opMe camMOCTOSATEIbHOW paboThl. B TedueHme cemecTpa CTyIEHT
JOJDKEH CAATh OTYET MO KaXKIOW U3 BBIMOIHEHHBIX J1a00paTopHbIX paboT. OTYeT moapa3zyMeBaeT
BEITIOJTHCHHE BCEX 3aJlaHWi B BHJE TaOnwil, TpadukoB, MPOBEIACHHS PACUCTOB W TIOABCICHUS
UTOTOB MpOAENaHHOW paboThl — HamucaHus BHIBOAOB. OTYeT mo paboTe cuuTaeTcs CAJaHHBIM BO

BpEMSI, €CJIM OH CJaH B TEYEHHUE Mecsla II0CIIE BBINOIHEHUS J1a00paTopHOi padoThI.

ba3a TecTOBbIX BOIIPOCOB:

Ne dopmynpoBKa BOIIpoca BapuanTsl oTBETOB
/11
Paznen 1. inepHblii MAarHUTHBIA PE30HAHC

1 3anuImTe BbIpasKEHUE /111 36EMaHOBCKOTO 5 = lﬁﬁ
raMHJIBTOHHaHAa MATHUTHOTO MOMEHTA siipa A
AL B TIOCTOSTHHOM MarHutHoM mone H . 2. X= _'UH

3. =[u y x H]

4.9 =1 x H]

5.3 = ,uxHx cos wt
6.3 =—-u H, coswt

2 3anumuTe KJIacCU4eCKOe YpPaBHEHUE { du _+5
JIBU)KCHUSI MATHUTHOTO MOMEHTA siipa [ B dt HEL
MIOCTOSIHHOM MarHuTHOM mosie /1 . 5 dH aH

dt
dﬁ
d
4 —=[ExyH]

3 [Jano: /IByxypoBHEBas CIMHOBA CUCTEMa, B 1. An=0, T=o00,
KOTOpOH An — pa3HOCTb HaceleHHocTer Mexnay | 2. An=0, T=0,
HVDKHMM U BEPXHHUM HHEPreTHYECKUMHU 3. An>0, 0<T<oo,
ypoBHsMH, T — aGcomoTHas TeMIIEpaTypa. 4. An<0, T<O0,
Kakoe U3 IpuBeCHHBIX yCIOBUN 5. An>0, T<0.
COOTBETCTBYET HACBIIIEHUIO CIIMHOBOM
CUCTEMBI?

4 Jano: JIByXypOBHEBasi CIMHOBA CUCTEMA, B 1.An=0, T=o00,
KOTOpOW An — pa3HOCTh HaceleHHOCTEN Mexay | 2.An=0, T=0,
HVKHMM U BEPXHUM DHEPreTHUECKUMHU 3.An>0, 0<T<oo,
ypoBHsAMH, T — abcontoTHas Temneparypa. 4. An<0, T<O0,
Kakoe 13 npuBecHHBIX yCIOBUN 5. An>0, T<0.
COOTBETCTBYET MOIVIOUIEHUIO SHEPTUU
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MUWHOBPHAYKH POCCHUU

DenepanpHOE TOCYNapCTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEKACHHE BEICIIETO 00pa30BaHuUs

«YensOunckuii rocynapctBennsiit yausepcurem» (PI'BOY BO «Uenl V)

U

@oHI  OLEHOYHBIX  CPEACTB U NPOMEXKYTOYHOM  arTecTaliud 10  AUCHMIUIMHE  (MOZYJIIO)
«PagmocnekTpockonus» O  HampaBieHHI0 moAarotoBku  (cmemumanbHocTH) 03.03.03  «Pagmoduzuka
HanpaBleHHOCTH (po¢uiio) «TerekoMMyHHKAIIOHHBIE CUCTEMBI U MH(OopMauoHHbIe TexHoiIorum» PI'BOY

BO «Uenl'¥»

crp. 7

CIIMHOBOW CUCTEMOM?

5 [ano: JIByxypOBHEBasi CIMHOBA CUCTEMA, B 1. An=0, T=co,
KOTOPOMAN — pa3HOCTh HaceJIeHHOCTEN MeXTy | 2. An=0, T=0,
HWXHUM U BEPXHUM 3HCPTreTUUCCKUMU 3. An>0, 0<T<oo,
ypoBHsMH, T — abconmtoTHas Temneparypa. 4. An<0, T<0,
Kakoe u3 npuBeneHHBIX YCIOBHI 5. An>0, T<O0.
COOTBETCTBYET UCITYCKaHUIO YHEPIUU
CIIMHOBOM CHUCTEMO?

6 B marnutHOM nione Hy siaepHbIil CIUH UMeeT 1. E;©E,

cucrteMy 3eeMaHOBCKUX YPOBHEM:
3 1 1
E, =—57"1Ho, E, =—57"1H0,E3 :EthO’

E,= gth o - 1lepexonbl MexXay KaKMMH

YPOBHAMU SABJIAKOTCA pa3pClICHHBIMUA
npaBuiaMu oToopa?

2. E](—)Ez, El(—)E3, E](—)E4
3. E](—)Ez, Ez(—)Ej,, E;oE,
4. E1<—)E3, Ez(—)E4

7 B naboparopHoii cucteme KOOpArHAT

MarautHoe nose paBHo Ho k (& //z). KakoBa
BEJIMYMHA TOTO TOJISl BO BpaIArOIIEHCs

w, —
1. (H, +—)k
y

. @
BOKPYT OCH Z C YaCTOTO! (® CUCTEME 2. (Hy ——Y)k,
KOOPAMHAT? () — PE30HAHCHASI YacTOTA. 4
a) p—
3. (Hy+—)k,
/4
a) p—
4. (H, ——)k,
4
8 B naboparopHoii cucreme koopAuHaT w, — _
MarauTHoe noje paBHo Hok (k //z). K L(H, + y e+ Hi,
CIIMHOBOM CHCTEME MPUIIOKEHO MEPEMEHHOE o
marnuTHoe none H (f)=2H, coswt. KakoBa | 2. (H, — —O)E +H,
BEJIMYMHA HTOTO TIOJIS BO Bpallaromeiics 7
BOKPYT OCH Z C YaCTOTOH ® CHCTEME 3. (H, + 2) k+H;i,
koopauHar? (i — eIMHUIHBIA BEKTOP BIOIb OCH /4
/ ~ (V)
x' Bpamaromniencst BOKpyT OCH Z € 9aCTOTOH ® N o
CHCTEMBI KOO ? 4 (Hy ="k + H,i
pauHaT? y
(ON» -
5. (Hy——)k +2H,i
/4

6. (H, +2)k +2H,i
y

9 YeMy paBeH CIHH s/pa, €CIU CUCTEMA €ro
3eeMaHOBCKUX YPOBHEH BBIIVISIIUT
cleayoumM 00pa3om

1.1=0
2.1=172
3.1=-1/2
4.1=1
5.1=-1
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Donpn
«PammocnekTpockonus» 1O
HanpaBleHHOCTH (po¢uiio) «TerekoMMyHHKAIIOHHBIE CUCTEMBI U MH(OopMauoHHbIe TexHoiIorum» PI'BOY

OLIEHOYHBIX  CPENCTB  JUIA

HAaIPaBICHUIO

MIPOMEXKYTOUHOH
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(Momymto)
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JHUCLUTIINHE

03.03.03
crp. 8

BO «Uenl'Y»
m E
-1 7hH 0
0 0
1 - 7hH 0
10 B xakoM HarpaBlI€HUU OTHOCUTEIIBHO 1. BOONb HallpaBIIEHUsI OCH Z

CTaTu4YeCcKoro 1ot H //z nomxHo
JIEHCTBOBAThH TIEPEMEHHOE MarHUTHOE TIOJIC,
9TOOBI BBI3BATh PE30HAHCHOE MOTJIONICHHE.

2. B/I0JIb HAIPABJICHUS
HEPHEHINKYIIAPHOIO OCH Z

11 B03MOXHO /11 TIOIVIOLIEHUE SHEPTUU CIMHOBOH | 1. na
CHUCTEMOM, €CJIM BPEMS CIUH-PEIIETOYHOMN 2. HeT
penakcauuu T1=c0

12 3anucarh ypaBHEHUE HAMArHUYUBAHUSA L M= Mo (1 —_e M )
oOpa3slia, eciii paBHOBECHOE 3HaYCHUE
AIEpHOM HAMarHMYEHHOCTH paBHO M. »M=M Oe" /T

13 Kakast koMIoHeHTa KOMILIEKCHOM 1. netictBurensHast ( y")
BOCIIPUMMYHMBOCTH OTBEYAET 34 CUTHAJ 2. munmas (1)
OMIOuEeHus1?

14 Kakast koMIIOHEHTa KOMIUIEKCHOU 1. neiicrBurenvuas (1)
BOCIIPMUMYHUBOCTH OTBEYAET 32 CUTHAI 2. munmas (")
Jcnepcun?
Kakas popma nuauu AMP sBnsgercs 1. muHUs rayccoBoii HopMBbI

15 peleHneM ypaBHeHuil bioxa 2. IMHUSA JIOpeH1eBoil (GopMbI

3. TMHUS IPSAMOYTOIBHOU (HOPMBI
4. IlelikoBCKUi 1yOIeT

16 Kak Oyner HanpaBieHa HAMarHUYEHHOCTh 1. B10JIb OCH y Bpamawuencs
M noce 90-rpaycHOrO UMIYJbCA, CHCTEMbI KOOPAWHAT
Mar"HuTHOE I10JIE KOTOPOIr'0 HAIIPaBJIEHO BJIOJIb 2. BIIOJIb OCH —X BpAIIAIOLIECHCS
OCH X BpaIllaloUIENCs ¢ pe30HAHCHOW 4YacTOTO | CMCTEMbI KOOpJMHAT
CHUCTEMBI KOOpAUHAT, €CJIM OO0 UMITyJIbCa OHA 3. BIOJIb OCU —Z
ObLJIa OPUEHTHUPOBAHA BIOJIb OCH Z?

17 Kakas nocnenoBaTebHOCTh UMITYJILCOB 1. 180°-t-90°
WCIIOJIB3YETCS 11l U3BMEPEHUS BPEMEHHU 2. 90°-1-180°
nonepeyHoi penakcauuu Tr MeTorom 3. 90°-1-90°
CIIMHOBOT'O 3X0?

18 Kakue nocnenoBaTeibHOCTH UMITYJIBCOB 1. 180°-1-90°
HCIIOJIB3YETCH UL U3MEPEHUS BPpEMEHHU CITUH- | 2. 9(0°-1-180°
peuieTouHoi penakcanuu T 3. 90°-7-90°

19 | Ilouemy unen A=/ ,i,,(1-3cos’ 6)B 1. IToTomy, YTO OH KOMMYTHPYET €

raMuJIbTOHHAHE AUITOJIb-AUIIOJIBHOI'O

3eeMaHOBCKMM raMHUJIbTOHMAHOM
2. IloToMy, 4TO OH HE KOMMYTHPYET C
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03.03.03
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aoh crp. 9

B3aUMOJICHICTBHS OTBETCTBEHEH 3a YIIMPEHUE
muauu JAMP

3€CMAaHOBCKHUM I'aMHJIBTOHHMAaHOM

20 po_3 i1 sin2 G2 1. IToromy, 4TO OH KOMMYTHUPYET C
Houemy ueH 4 B 36eMaHOBCKUM TaMUJIETOHUAHOM
TraMHWJIBTOHHUAHE AUIIOJIb-AUIIOJIBHOI'O 2. HOTOMy, YTO OH HEe KOMMYTHPYET ¢
B3aUMO/ICHCTBHS HE IIPHBOAUT K YIIUPEHHIO 3€eMaHOBCKHUM raMHUJIbTOHHAHOM
auauu SIMP

21 Kakoii 4jieH B TaMAJIBTOHUAHE JTUITOJTb- 1. A= jlz jzz (1-3cos®6),
JIUTIOJIBHOTO B3aUMOJIEUCTBUSI COOTBETCTBYET

- PO A
Z)SaI/IMP)IOMy MepEeBOPAYMBAHUIO CITMHOB ((ut ) B= -3 (215 + 1 1)1 =3cos? 0),
JIOITY .
A 2 T+ 7 [ R —ip
3 C——g(l1 1,,+1,1;)sinfcos G,
. 2 oan A ,
4. D=-Z(;1, +1,1, )Sin@Cost""*,
3
- 354r4 .2 —2ip
5 E:—le 12 sin” Ge ,
2 3 +2ip
F:_le I, sin” 6™,
6.
22 Kaxoli wiieH B raMAJIBTOHUAHE JUITOJIb- 1. A=1,1,,(1-3cos*6),
JIUTIOJIBHOTO B3aUMOJIEUCTBUSI COOTBETCTBYET
P B
[EPEXO/LY CIMHOB © HIKHETO ypOBHs Ha B (il + I 1)1 =3c0s? 0),
COCE/IHUI BEPXHUHN YPOBEHb? 2. 4
C=—2(ith,, +1,05)sin0cos G
3 —_g( 1oz T4y z)sm cos >
. 2 an A .
4. D=-Z(1,, +1_1I; )Sin@Cos&™,
3
- 3oist 2 =2ip
5 E:—le Iy sin” Ge 7,
r 3. o . 2 +2igp
F=—=11,sin" 6",
6 4
23 Kaxkoii wieH B raMiJIETOHHAHE JUITOIb-

JUIIOJIBHOTO B3aUMOJIEUCTBUSL COOTBETCTBYET
nepexoay CIHMHOB ¢ BEPXHETO YPOBHS Ha
COCEIHUN HU)KHUM ypOBEHB?

1. A=1,1,,(1-3cos*0),
D 1 T+7- 77+
5 B —1(11 I, +1;13)(1-3cos’ 0),
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U
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BO «Uenl'Y»
A 2 T+ 7T T T+ \as —ip
3 C—_g(ll 1,,+1,1;)sinfcos G,
4 Ho 207 i i
. D= —5(11 I, +1,.1, )SinCos&™",
~ 3. .
E=-=1I15 sin? Ge %2,
5. 4
- 3.5 . 2 +2igp
F=—=1I1,sin" 6",
0. 4
24 PuU3NYECKUN CMBICIT BTOPOro MoMeHTa tuHud | 1. Cymma KBaJapaToB JIOKAJIbHbBIX

SAMP.

1oJied COCeHUX CIIMHOB
2. KBazpar cyMMbI JIOKaJIbHBIX MTOJIEN
COCEJTHHMX CIIMHOB

25 | Tox xakum yriiom 0 k MarauTHOMY oo Hago | 1.6 =0°
BpalllaTh IPYIITY CIIMHOB, CBSI3aHHBIX AUIONL- | 2.0 = 90°
JIUIIOJIBHBIM B3aUMOJIEHCTBUEM, YTOOBI 1
mupuHa JuHuu AIMP okazanace paBHOI 3.0=arcrg E
HYJ10? 1
4.0 =arcCos—
V3
.1
5.0 =arcSin—
J3
26 3HaK napaMarHUTHOTO BKJaza B 1. mo10KUTEIBHBIN
HKpaHUPOBaHUE SAEP 2. oTpULIATEIbHBIN
27 3HaK IMaMarHUTHOTO BKJa/la B SKpaHUPOBaHUE | 1. OJIOKUTENbHBIN
aaep 2. oTpHUATEIbHBII
28 Ckonbko TuHUE B MoJiekyite ¢propuna pochopa | 1. ogHa
PF; npu pe3zonance Ha siapax ¢ocdopa (P) 2. nBe
3. Tpu
4. yeTpipe
29 Ckounbko nuHUM B Mosiekyne propuma PFsnpu | 1. onHa
pe3oHaHce Ha sapax ¢ropa (F) 2. nBe
3. Tpu
30 KakoB 3nak HailiToBckoro cisura? 1. mo10KUTEIBHBIN
2. OTPULIATEIIbHBIN
31 Kakwue snpa 061a1ar0T KBaIpyMOIbHBIM 1. sapa, umerorue chepudaecKyro
MOMEHTOM? dbopmy
2. aapa, umeromue Gpopmy
BBITSIHYTOI'0 3JUIMIICOM/Ia BPALleHUSs
3. sapa, umeronue popmy
CIJIIOCHYTOI0 JUIMIICOM/IA BPallleHUsl
32 Uto HEOOXOIUMO JIJIsi BOSHUKHOBEHHSI 1. HamMYMe OJHOPOJIHOTO

© ®I'BOY BO «Yenl ' V»
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BO «Uenl'Y»

crp. 11

KBaJApyHOJIbHO B3aHMOHCﬁCTBHH sapa, QJICKTPUYICCKOI'O ITOJIA

06J1az[a101uero KBaJApymnOJIbHBIM MOMCHTOM 2. HAJIM4YHe HECOIHOPOAHOI'O
INEKTPUIECCKOTO IMOJIsI

3. HaJIu4ne OJHOPOJHOI'O MAarHuTHOT'O

HOJIs
4. HaM4KUe HEOJHOPOJHOIO MarHUTHOTO
OJIsI
33 Cxonpko nunHMii B criektpe SIMP Ha sinpax co 1. onHa
cnuHOoM | = 1 py HanWuMyM KBaApPynoOIbHOIO 2. n1Be
B3aUMOJICHCTBHS 3. Tpu
34 | 3a kakyo penakcali OTBETCTBEHHA 1.TONBKO 32 MPOOJIBHYIO PETIAKCALIUIO
MOKOSIIAsICSl KOMIIOHEHTa MarHUTHOTO TOJIS 2. KaK 3a NPO0JIbLHYIO, TAK H 32
hx-'BO BpalIAIOLIEHCs ¢ PE30HAHCHOMN NonepevHyo peiakcanuo

9 3. TOJIBKO 3a MOIEPEUHYIO PeIaKCaIlHIO
JaCTOTOU CUCTEMbI KOOpAUHAT BOKPYI' OCHU p yiop 1

7/l H

35 3a KaKylo pesaKkcalnio OTBETCTBEHHA 1.TONBKO 32 MPOAOIBHYIO PEIAKCALINIO
MOKOSIIIAsICSl KOMIIOHEHTa MAarHUTHOTO TIOJIS 2. KaK 3a MpOJOJBHYIO, TaK U 3a
h MOTIEPEYHYIO PEJIaKCAIUIO

z 3. TOJIbKO 32 NMONEePEeYHYI0
peJiaKcanmio
Paznen 3. [lpumenenne SAMP u OI1P

36 Kak B SIMP-tomorpade npousBoaurcs Co3ganueM Tpex JUHEUHBIX TPaJUEHTOB
JIOKAJIM3anus CIIMHOB — BBIMIOJIHEHUE yClIoBUsT | MarHUTHOTO noist dB/dx, dB/dy u dB/dz
pe30HaHCa B OJJHOM €JMHCTBEHHOM C TIOMOIIIBIO0 TpeX HAOOPOB
(«9IyBCTBHTEIIHLHOWY ) TOUKE O0beKTa? TPaJUEHTHBIX KaTyIIEK.

37 Kak B SIMP-tomorpade npounsBoaurcs C NOMOILbIO U3MEHEHUSI COOTHOLLICHUS

YIIPaBJIICHUE MOJI0KEHUEM «UYBCTBUTEIIBHOW» | TOKOB B I'PAaJMEHTHBIX KaTyIlIKaX.
TOYKH BHYTpH 00BbEKTa?

Bomnpocs! Kk 3k3aMeHy:

1. MarauTHbIE CBOMCTBA siiep. DJIEMEHTapHasi TECOpUsS MAarHUTHOTO pEe30HAHCa

2. IlornomieHne 3Heprum U CIMH-PEIIETOUHAs peaKCaLMs

3. JIBmKeHHE HEB3aUMOACHCTBYIOIIMX CIUHOB: JIAPMOPOBCKAS MPELECCHs sIIep, BPAIIAIOIIASICS
cUCTEeMa KOOpANHAT

4. JIB>keHNE HEB3aUMOCHCTBYIOIIMX CIIMHOB: BIMSHUE IEPEMEHHBIX MAarHUTHBIX MOJIEH

5. SInepHblil MAarHUTHBINA PE30HAHC B CUCTEME CBSI3aHHBIX CIIMHOB: YpaBHEHHUs biioxa

6. Pemenue ypaBHenuit bioxa B ciyyae mansix BU noneit. KomriekcHast BOCIpUMMYHUBOCTh

7. IMnenaHc KaTymIKM WHAYKTUBHOCTH C 00pa3loM. MOIIHOCTh, MOMIoaeMas siIepHON CIHH
CHCTEMOM

8. ®dyukuusa Gopmbl IuHUU morioumeHus. Pemenue ypaBHenuii brmoxa mpu mpou3BOIbHOM
3gadyeHny BY moms

9. CrimHOBOE 3X0

10. [IpuuuHbl yIIUPEHHs JIMHUM W OLIEHKA BEJIMYMHBI JUTOJIBHOTO yIIMpeHus. ['amMuibToHMaH
JIMIIOJIb-TUIIOJIFHOTO B3aUMOICHCTBUSA

11. Poib kKaxa0ro 13 MIECTH ONEPaTopoB B raMUJIBTOHUAHE JTUTIONb-TUTIOJIBHOTO B3aUMOJICUCTBUS
12. MeTox MOMEHTOB
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crp. 12

13. I3MeHeHHne BTOPOr0 MOMEHTA MPH y4eTe JIBUKEHUS

14. CBs3b UMITYJILCHBIX U HENIPEPBIBHBIX MeTO/10B HaOmoneHus: SIMP. @ypoe-criekTpockonust

15. IIpumepsl pe3oHaHCHBIX KpUBBIX U X Pypre-00pa3oB

16. XuuMuuecKkuii CABUT

17. KocBeHHOE CIIMH-CITMHOBOE B3aUMOZECHCTBUE

18. Pacuer cniekrpa cucrembl A3X

19. Pacuer cnekrpa cucremsl AB

20. HaifroBckuii caBur

21. DneKTpu4ecKoe KBaIpyIoJbHOE B3aUMOCHCTBHE

22. Ilpupona s1epHOM MarHUTHOW peflakcaluu

23. OyHKUMU KOPPEISALUUU U CIEKTPATIbHOMN MIIOTHOCTH

24. Bunpl penakcaiuu

25. DnexTpoHHble KOH(Urypanuuu. OHEpreTM4eckue YpOBHM aTOMOB IpUM HAJIUYUU CBSI3U
Paccena-Caynaepca. 3eeMaHOBCKOE pacIIeIJIEHUE aTOMHBIX YPOBHEW B MAarHUTHOM TI0JI€

26. Ddodexr llTapka. CBepXTOHKAs CTPYKTYpa YPOBHEH B CBOOOTHOM aTOMe

27. MeTozbl KpUCTAIITMYECKOTO OISl U MOJICKYJISIpHBIX opOuTaneil. DddexkruBupiii criuH. ToHkas
cTpykrypa cnekrpos 1P

28. DnekTpoH-saaepHbIN 3P dext OBepxaysepa

29. OgHoponHoe u HeoaHOpoaAHOE yiupenust Tuauid DI1P. OOMeHHOe B3anMoIecTBIE

30. CriuH-(QOHOHHBIE B3aUMOJCHCTBUS. SIBIeHNE y3KOTrO (POHOHHOTO TOpIa.

4. IOPAJOK INPOBEJEHUA U KPUTEPUU OHEHUBAHUSA
MPOMEXKYTOUYHOM ATTECTAIIUA

4.1. Ilopsinoxk mpoBeaeHHs] NPOMEKYTOUYHOH aTTeCTAIUHA

[IpomesxyTouHast aTTecTalusi NPOBOAUTCS B ABa dTamna: B popme TecTupoBaHus U B hopme
9K3aMeHa.

IlepBbIif 3Tam MPOMEXYTOYHOM AaTTeCTAllMM IPEACTaBIsAeT Cco0OW TeCTUPOBAHUE,
IIPOBOAMMOE BO BpeMs JIEKLIMOHHBIX 3aHATHH.

Bropoii »Tanm mpoMeKyTOYHOM arTecTallvu MpeACTaBiIseT COOOW 3K3aMEH: OTBETHl Ha
BOIIPOCHI 9K3aMEHAI[IOHHOTO Oniera.

4.2. KpuTepuu oueHHBAHHUS NPOMEKYTOUHOH aTTeCTALMHU MO0 BUAAM OLEHOYHBIX CPEeACTB

MaxkcumanbHbIN 0aut 3a mocemeHue JeKIHOHHBIX 3aHaTnii — 10.

Ha nepBoM 3Tane npoMe:KyTO4HO#H aTTeCTAllMM — TECTHPOBAHMHU CTYICHT OTBEYaET Ha
BOIPOCHI TE€CTa BO BpEMsl NPOBEICHHs JEKIMOHHOro 3aHATus. Bcero BompocoB B Tecte 37.
Kpurepuii onieHuBaHus TeCTa: KaXKIbIi MPABWIbHBINA OTBET — 1 6a1. MakcuMallbHOE KOJIMYECTBO
6amnoB — 37. YToObI TecT ObLI 3a4TeH, CTYACHT A0JKeH Habparte MuHuMyM 20 6aiioB. Eciou tect
HE 3a4TEH, TO JI0 BTOPOTO dTara YK3aMeHa CTYJICHT He IOy CKaeTCsl.

Orenka 3aureHo He 3aureno
Bbamnbt 37-20 6amioB 19-0 6ammos
YpoBeHb OCBOCHHMS TPOBEPSEMBIX KOMIIETCHITUN 0a30BbIi HEJIOCTATOYHbIN

Ha BropoM 3Tame mpoMe:KyTOYHOH aTTeCTAIMM — JK3aMeHe CTYJCHT OTBEYaeT Ha
BOIIPOCHI IK3aMEHAITMOHHOTO OmiieTa. JK3aMEHAIMOHHBIN OWJIET CONEPKHUT JBa TECOPETUUYCCKHUX
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BOIpoca. Bpemsi MOAroToBKM K OTBETY Ha BOMpOCh! Omiera — 60 MuHYT. Bo Bpemsi moarotroBku
MOJKHO HCIIOJIb30BaTh CIPABOYHBIC MaTrepHasibl. MaKCHMalbHBIM Oal 3a OTBETHI HA BOIPOCHI
ownera — 90 OaIoB.

KpI/ITepI/II/I OLICHUBAHUA TCOPECTUICCKHUX BOIIPOCOB!

XapakTepuCTUKU OTBETA bamnnbl YpoBeHb
OCBOEHHUS
MIPOBEPSIEMBIX
KOMITETEHIIUI
Oteetwsi Ha  oba  Bompoca  Owiera,  BOCHPOHU3BEIS

COOTBETCTBYIOILIME MAaT€MAaTUYECKUE BBIKJIAJKU M JIOTHYECKHE 80-90
pPacCyXJICHHUs, CTYICHT TPAaBHILHO OOOCHOBBIBACT IPUHSTHIC
penieHrs. Bo3MOXKHBI HEeCyIIeCTBEHHbIE OMIHOKH.

BBICOKUU

CryaeHT TBepAO 3HaeT MaTepuan, IPaMOTHO U IO CYIIECTBY 65-80
U3JaraeT ero, Ho MpH 3TOM JOIYCKalOTCs HEerpyOble OIMOKU MpH cpenHui
BBIBOZIC (DOPMYJI HJTM OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BBIBOJIA.

3HAaeT «TEOPETHUECKU MHHHMYM», T.€. OTBEUaeT Ha BOIPOC
0a30BOr0 YPOBHSI ¥ 3HAECT OCHOBHBIC IMOHATHS, COOTHOIIEHUS (6e3 | 45-65

. 0a30BbIi
BBIBOJIA), Ha3BaHHWE U (PU3WYECKUN CMBICI BEIUYHH MO JIPYTHUM
BOIIPOCOB OHMJIETA.
He MoxeT oTBeTHTH Ha BOMPOC 6a30BOTO YPOBHS 0 HEJIOCTATOYHbIN

Oco0eHHOCTH MPOBEACHUH MPOLELYpPhl OLCHUBAHUS PE3YJIbTaTOB OOYUYEHUS! HHBAIUIIOB U
JUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsi 00O3HaueHbl B paloueill mporpamme
JTUCIUTLTAHBL (MOJTYJIST).

4.3. Pe3yabTrarbl NPOMEKYTOYHOH  aTTrecTallud ©W  YPOBHH  CcPOPMHUPOBAHHOCTH
KOMIIeTeH NI

[Tpu moaBeACHUM UTOTOB YUUTHIBAIOTCS PE3yIbTaThl TeKyIlel aTTectanuu. [lomydeHHbIe 3a
TEKYIIyl0 aTTeCTaluio Oaibl CYMMUPYIOTCA € OajllaMH, MOJyYeHHBIMH 3a KaKIbIi 3Tam mpu
MPOXOXKJACHUH MPOMEKYTOUHOM aTTECTALINH.
Kpurepun orieHMBadus dK3aMeHa:
0-64 6anoB - HEYIOBIETBOPUTEIHHO (2);
65-89 6a10B - YI10BICTBOPUTETHHO (3);
90-115 Gammnos - xoporio (4);
116-137 6amnoB - otiuyHO (5).

Bricokuit ypoBeHb c(hOpPMUPOBAHHOCTH KOMIIETEHIIMI COOTBETCTBYET OLIEHKE «OTIUYHOY.
CpenHuii ypoBEHb COOTBETCTBYET OLICHKE «XOPOILIOY.

ba30BbIil ypOBEHb COOTBETCTBYET OLIEHKE «YIOBIETBOPUTEIBHOY.

Hu3kuil ypoBeHb COOTBETCTBYET OLIEHKE «HEYHAOBIETBOPUTEIBHOY.

-lkUJ.[\)r—l
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MHWHOBPHAYKHU POCCUHN

@” DenepansHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE
YUPEXIECHHE BBICIIETO 00pa30BaHus
«UHensbuHckuii rocynapcteenHsiil ynusepcurem» (PI'BOY BO «Uenl V)

@DOHI  OIEHOYHBIX  CPENCTB  JUIL  TNPOMEXKYTOYHOH  arTecTalMd 1O  JAWCHMIUINHE  (MOIYIIIO)
«PagmocniekTpockonus» MO  HampaBleHHI0 moAarotoBku  (cmermanbHocTH) 03.03.03  «Pagmoduznkay
HanpaBlIeHHOCTH (MPopuiTio) «TenekoMMyHHKAIIOHHBIE CUCTEMBl U HH(OpManoHHbIe TexHoiIorum» OI'BOY
BO «Uenl'¥»
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DoH/I OLIEHOYHBIX CPECTB TUCHHUILIMHBI (MO1YJI51) 0100pPEeH M PEeKOMEH/10BaH:
IIpopexTop o yueOHOI padoTe yTBepxkaeHo 27.02.26 A.A. CanamaroB

Y4eHbIM COBETOM (hU3NYECKOro (paKyIbTeTa

IIporokoin 3acenanust Ne 04 ot 05.02.2026

IIpencenarens YuyeHoro cosera

(dbusndeckoro dakyapTeTa COTJIaCOBaHO M.A. 3arpebun
3acenanueM kadeapbl paauoQU3NKU U IJIEKTPOHUKH

IIporokoin 3aceqanust Ne 07 ot 03.02.2026

3aBenyrommii kadempoi COrJIaCOBaHO A.B. Byrakos

ABTOp (COCTaBUTEIID) A.B. byrakos

CtpykTypa ()OHI0B OLIEHOYHBIX CPEACTB COOTBEeTCTBYET NpukKasy pekropa @®I'bOY BO «Heal '¥Y»
ot 27 cenTsiOps 2022 Ne573-1
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