degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: DNeKTPOHHBIE METOABI (PU3NIECKHUX UCCIICTOBAHMIA
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa paAMOTEXHUKH U CUCTEM YIPABICHUS

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT
8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4
KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy coctaBuiIu:

A.A. I'puropneB, KaHJ. TEXH. HayK, AOLEHT, TOIEHT
A.M. buOuKkoB, JOIIECHT

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl paJioTeXHUKH U cucteM yrpasneHus 24.04.2020



AHHOTANMA

O3HakoMJIEHHE C MPUHIMIIAMH TIPUMEHEHHSI METO/IOB aHAJIOTOBOW M IHM(POBOU IEKTPOHHUKH B (HU3NIECKOM
skcniepuMenTe. OCHOBBI TEOPHM DJICKTPUUECKHX LENeH, YCHIUTENbHAs TEXHHKA, LIyMbl B DJICKTPOHHBIX
cxemax. KomOnHaTopHbIC U TpUTTEpHBIE IIH(POBBIC CXeMbl. [IpHHIUIBI JacepeTH3aluy CUTHAJIOB, IudpoBas
obpabotka. [IporpaMmupyeMbie KOHTPOJLIEPHI U OOJIBIINE WHTETPATbHBIC CXEMBI.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

MO3HAKOMHUTH CTYICHTOB, CHELMAIU3UPYIOIIUXCS B o0jmacTh oOOmEed M NPUKIAAHON (QU3HKH, C
OCHOBHBIMU HJIESIMH aHAJIOTOBOM M LM(POBOH AIEKTPOHUKH C TOYKH 3PEHUS €€ NMPUMEHEHUs I
peructpauuu u 00pabOTKH JaHHBIX B (PU3UUYECKOM HKCIIEPHUMEHTE.

33]13‘[1/[ JAUCHUIIINHBI

1) pa3bsicHEHHE MeCTa W POJIM BIEKTPOHHBIX CPEACTB HAOJIOACHUS, PErucTpaudd U 00pabOTKU
JAHHBIX B (PM3HMYECKOM IKCIICPUMEHTE;

2) mpuobOpeTeHHe yJalluMHCs Ha4adbHBIX HABBIKOB pa0OTHI C 2JIEKTPOHHBIMU CXEMaMH U JajbHeiIee
pa3BUTHE YMEHUS padOTaTh C U3MEPUTEIBLHBIMU IPHOOPaMU;

3) O3HaKOMJICHHME C OCOOCHHOCTAMH METOJOB aHalu3a XapaKTEPUCTHK CPEICTB COBPEMEHHOMN
JIEKTPOHUKU U UX BIMSIHUS HA Ka4ECTBO PE3yJIbTaTOB U3MEPEHUL;

4) O3HAaKOMJICHHE C

NPUHIUIIAMH ~ Pa0OTHI

MUGPOBBIX  CPEACTB perucTpanuu Ha 0ase

MHUKPOKOHTPOJIIEPOB U mporpammupyembeix CBUC.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBIsTh TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapUaHThl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OmnpenensieT ©  OLEHUBACT  NPAKTUUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh NMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun




[1K-2 CriocobeH aHanu3upoBaTh MOMTyYCHHBIC B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATb:

YMETB:

MPUHIINI AEHCTBUS M CBOWCTBA OCHOBHBIX KOMIIOHEHTOB, 00Pa3yIOIINX 3JIEMEHTHYIO 0a3y anmapaTHbIX

CPE/ICTB COBPEMEHHOM JICKTPOHHUKH.

NPOBOIUTHh HAONIONEHHUS W HM3MEPEHUs
ANEKTPOHUKH.

BJIAJIETD:

C HUCIIOJB30BAHUCM allllapaTHbIX CpCIACTB COBpeMeHHOﬁ

OCHOBHBIMH METOAAMH TEOPETHUYECKOTO PAaCCMOTPEHMS CBOWMCTB aIllapaTHBIX CPENCTB COBPEMEHHOMN
AIEKTPOHUKU U ydyeTa BIMSHUS UX XapaKTEPUCTUK Ha Pe3yJbIarbl 3KCIEPUMEHTAIBLHOIO

HCCIICOOBAHMA.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora

1 OCHOBBI TEOPUH MEKTPUUECKUX LIETICH 2 2 2

) Henu c COCPEIOTOUYCHHBIMHU 6 6 6

napaMeTpaMu
3 Lemnu c pacnpeneneHHBIMU TapaMeTpaMu 4 4 4
4 ITonynpoBonHuKOBast yCHIIUTEIbHAs 6 6 6
TEXHHKa

5 JuddepeHnmanbHas CXeMOTEXHUKA 4 4 4

6 OnepanOHHBINA YCHUIIUTEND 8 8 8

7 [ITy™mBI B 3NEKTPOHHBIX CXEMax 6 6 6

8 KombOunaropnas noruka 2 2 2

9 Koneunslie aBTOMaThI 8 8 8

10 |Teopwus nuckperusannu BpemeHH, bI1D 6 6 6

11 MUKpPOKOHTPOIUIEPHI 4 4 4

12 |IIporpamMMupyemMas JOruKa 4 4 4
Hroro yacos 60 60 60
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

180 yac., 4 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 7 (OceHnuii)




1. OCHOBBI TEOPUH ATEKTPUUECKUX LIeTIeH

MeTtoasl KOHYTPHBIX TOKOB M Y3JIOBBIX ToTeHIanoB. Teopembl TaBennna um Hoptona. Cuctemsl
[apaMeTPOB JIMHEWHBIX TPEXITOIIOCHUKOB.

2. Ilenn ¢ cocpeaOoTOYEHHBIMU TapaMeTpaMu
[lepenarounas ¢pyHkums, umnenanc. MiMmynbcHas peakiysi ¥ IepexoaHas XapakTepUCTHKA.
3. Llenu ¢ pacnpeneaeHHbIMU TapaMeTpaMu

Tenerpadubie ypaBHenus. [IpencraBnenue o Oerymmx BosHax. KoaddummeHT oTpaskeHUs.
3aBUCHMOCTh BXOJHOTO HMIIEJaHCA JIMHUM OT €€ JUIMHBL. YeTBepTb-BOJIHOBOH OTPE30K Kak
pe3oHarop.

[Iepexonnsie MpoLECCHl B JUIMHHOM JIMHUH.

4. IlonynpoBOJHUKOBAs yCHIIUTENbHAs TEXHUKA

bunonsipuelii w1 moneBoit TpaH3ucTophl. Cxembl ycuimTeneil. 3alaHue HaYalbHOTO PEXKHMA.
OkxBUBaJeHTHbIE cXeMbl. OIEHUBAaHHUE MAJIOCUTHAJBHBIX MapaMeTpoB ycuiauTened. YacToTHBIE
CBOMCTBA.

5. duddepeHnmanbHas CXeMOTEXHUKA

[Ipencrasnenue o nuddepenuuansaom curnaie. Auddepenunansuas napa. AuddepeHunanbHblii
ycunuresb. CxeMbl reHepaTopoB Toka. TokoBoe 3epkaio. /luHamuueckast HarpysKa.

6. OnepalioHHBIN YCHUIIUTENTh

Onepanuonnsiii yeunurenb (OY) Kak KOMIIOHEHT NETIN 00paTHOM CBSI3W, €T0 4aCcTOTHBIE CBOWMCTBA.
Cxembl MacmtabHbix ycunurenedt Ha OVY. AxtuBnble ¢(uisTpsl. KoHBepTOpsl M HHBEpTOPHI
compoTuBieHusl. CXeMbl C TIOJIOXKUTENBbHOW oOpaTrHOW cBsi3blo - Tpurrepsl lllmunra wu
MYJIBTUBHOPATOPHIL.

Cemecrtp: 8 (Becennuit)
7. IllymMBI B 2JIEKTPOHHBIX CXEMax

KoppensionHasi Teopusi 1IyMOB - (yHKIIMH KOPPEIALMHA U CIIEKTPalbHbIe INIOTHOCTH. CIIOKeHUE
CIIEKTPAJIbHBIX IUIOTHOCTEH HEKOPPEIMPOBaHHBIX HIyMOB. [IpeoOpazoBaHue IUIOTHOCTH IIyMa IIPH
TUHEeWHOU QuibTpanuu - Teopust Bunepa-Xununna. OtHomenne curdan/myM. KoaddunuenT mryma.

8. KomOuHaropHas noruka

Jlornueckue dynkimu. bynesa anreOpa. JneMeHTapHbIC BEHTEIH.

Hopwmanbhsie dhopmbl peanu3aryn OyiaeBbIX QyHKImiA. Jlemudparopbl, MyTETHILIEKTOPHI.
ApudmeTndeckue CTpyKTypbl - FHKPEMEHTOP/ IEKPMEHTOP, CYMMATOp, YMHOXHUTEIIb.

9. KoneuHsle aBTOMAThI

Konnenuust koHeyHoro amTomara. PerucrpoBas Joruka. CnBuroBble peructpbl, CyUeT4ukKu.
Haxannusaroiue cymmaTopsl. JIoruka nopaspsaiHOro ypaBHOBEIIUBAHUS.

10. Teopusa quckperusanuu BpemMend, bI1D



Jluckperusanus BpPEMEHH, CHEKTPHl JUCKPETH30BaHHBIX cuTHaioOB.TeopemMa O BBIOOpKax.
JuckperHoe mpeobOpa3oBanue dyppe Kak METOJ CIEKTPAIbHOIO aHaNn3a. BBICTpBIE anropuTMbl
BBIYHCIICHUS TUCKPETHOTO Tipeodpa3oBanus Dypee.

11. MUKpPOKOHTpOJUIEPHI

CtpyKTypHas cxeMa MUKPOKOHTPOJIIEPA - AP0, apeCcHbIe IPOCTPAaHCTBA, epedepuiiHble OJOKH.
[Ipencrasnenue o cucteMe KOMaHa. DJIeMEThl IPOrPaMMUPOBAHUSI MUKPOKOHTPOJUIEPOB.

12. IIporpaMMupyeMas JOruKa

[Iporpammupyemsr sorudeckue cxembl FPGA. Cxembl 31eMEHTapHBIX S4YE€eK, 1pacCHpPOBOUYHBIC
pecypcbl. [IpuHIIEl pazpadTKu OONBIINX HHTETPANBLHBIX cxeM Ha FPGA

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonrmoe ob6opynoBaHue 1Jist 3aHSATHIA:

1) YueGHnas aynutopusi.

2) Kommnbrotep, 6ecripoBOIHON MPOEKTOP, IKPAH.

3) JlokanwHas ceTh, obecneunBaronias J0CTYI K y4eOHO-METOAHYECKOMY 00ECTICUCHHIO.

4) NHpopMaMOHHO-N3MEPUTEIBHBIN KOMIUIEKC Ha pabodeM MeCTe KaKIO0TO CTYACHTA, BKIFOYAFOIHIA
KOMITBIOTED, JIBYXJIy4eBOi nppoBoit ociuuiorpad v nudppoBoii TeHEpaTOp CUTHAIIOB, YaCTOTOMED.
5) Conpsiraemble ¢ KOMITBIOTEPHBIMH T€HEPATOPOM U OCIMILIOrpad)OM MaKETHBIE TUIATHI 1t COOPKHU
CXEM.

6) HeoOxomumble paarodIeKTpOHHBIE KOMIIOHEHTBI: PE3UCTOPBI, KOHCHCATOPBI, TPAH3UCTOPHI,
MHTETrpaJIbHBIC CXEMBI, KBaplIeBbIe PE30HATOPBI, MUKPOIIPOLIECCOPHI, KaOeH, COeTMHUTEbHbIC
pOBOJIA.

7) JTJaGopaTopHbIii HHCTPYMEHT.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. Ananorosas snekTpoHuka [Texct] : yue6. nocobue ams By3os / A. JI. Jlapun ; M-Bo oOpa3oBanus u
Hayku P®D, Mock. ¢u3.-TexH. HH-T (TOC. YH-T) .— 2-¢ u31l., epepad. u gorn. — M. : MOTHU, 2013 .—
268 c.

2. OcHoBbl u(poBoit anekrponuku [Tekcer] : yue6. mocobue it By3oB / A. JI. Jlapun ; M-Bo
oOpa3zoBanus u Hayku PD, Mock. ¢pus.-texH. uH-T (TOoC. yH-T) .— 2-€ u3[., nepepad. u gon. — M. :
M®TH, 2014 .— 281 c.

3. lonynpoBoauukoBas cxemorexuuka [Teker] : B 2 T. T. 1 / V. Turne, K. lllenk ; nep. ¢ vem. I. C.
KapabameBa .— M. : Jomaka-XXI, 2008 .— 832 c.

4. TTomynpoBonHukoBas cxemorexauka [Tekcr] : B2 1. T. 2/ Y. Turne, K. [llenk ; mep. ¢ vem. I C.
KapabamieBa .— M. : lomaka-XXI, 2008 .— 942 c.

JomnonHurensHas aureparypa

1. Papgnorexanueckue 1enu u curHansl [Tekcer] : yaeOnuk uis By3oB / C. U. backakoB .— 3-e u3n.,
niepepab. u gorr. — M. : Beicmas mikona, 2000, 2005 .— 466 c.

2. Cnyuaiiable curHaIBI ¥ myMbl. MonenupoBanue B cpenie MATLAB [Tekcrt] : yue6. mocobue amns
By30B / E. B. BopoHnos ; M-Bo o0pa3oBanus u Hayku P®D, Mock. ¢u3.-rexH. uH-T (roc. yH-T .— M. :
M®TH, 2012 .— 124 c.

3. Hagana nudpoBoit 00padotku curHanoB [Tekcr] : ast CTyeHTOB-(PH3UKOB ¢ yIPaXXHEHUSIMU B
MATLAB : y4e6. mocobue st By3oB / E. B. BoponoB ; M-Bo o6pa3oBanus u Hayku Poc. deaepanuu,
Mock. ¢u3.-texs. un-T (roc. yu-r .— M. : MOTH, 2010 .— 160 c.

4. IIpoextupoBanue 1MuUppoBbx yecTpoicTB [Tekct] : B 2 1. T.1 : [yue6. mocobue ans By3oB] / k. ©.
Voiikepnu ; nep. ¢ aur. E. B. Boponosa, A. I1. Jlapuna .— M. : IToctmapkert, 2002 .— 528 c.

5. llpoexTtuposanue nudposbix ycrporicT [Teker] : B 2 T. T. 2 : [yue0. mocobue s By3oB] / k. @.
VYoaiikepnu ; nep. ¢ auri. E. B. Boponosa, A. JI. Jlapuna .— M. : [loctmapker, 2002 .— 528 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Mporpammuoe obecnedenne:Micro-Cap,AVR Studio, PonyProg, MATLAB.
Crenyromue yueOHbIE POTPaMMBbI, pa3paboTaHHbIC Ha Kadenpe:

1) Habop cnienmaibHBIX yueOHBIX porpaMm aiist Micro-Cap.

2) Habop cnenmanbHbIX yueOHbIX iporpamm it AVR Studio.

3) Habop cienmanbHbIX yueOHbIX porpamum st MATLAB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

Metonuueckue yka3anus Ajsi 00y4arolyxcs NpeIoCTaBIsIOTCS B AJIEKTpoHHOM Buje (¢aiier Word n
PDF) B d¢Qopme mnoapoOHOro omucaHus TEOPETHUECKOW W MPAKTHYECKOW dYacTed KaxJIoro
JIEKIIHOHHO-CEMUHAPCKOT0 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa paAMOTEXHUKH U CHCTEM YIPABICHUS

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT
PaspaGorunkm:

A.A. I'puropbeB, KaHJ1. TEXH. HayK, AOLEHT, IOIEHT
A.M. buOukoB, JOIIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIAIIOB
00pa3oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIIEHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIM3Y IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIBb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 Cnocoben aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMU C IEIbIO MMOJTYYCHUS, XPaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMannun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B

X0JIe HayYHO-HCCIIeIOBATEILCKON PabOThI
JAaHHBIC U JIETIaTh HAYYHBIC BEIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[MK-4 Crioco0OeH KpUTHYECKH OlIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUSA AUCIUIIIIAHBI <<3J’IeKTpOHHBIe METOAbI (1)I/I3I/ILICCKI/IX HCCJ'Ie):[OBaHHfI» 06y‘lalOH.IPII>iCH

JOJIKCH:

3HATb:

MPUHIINI A€HCTBUS M CBOWCTBA OCHOBHBIX KOMIIOHEHTOB, 00Pa3yIONINX 3JIEMEHTHYIO 0a3y anmapaTHbIX

CPEICTB COBPEMEHHOH JJIEKTPOHUKH.
YMeThb:

MIpOBOAUTH Ha6J'IIO,Z[eHI/I$I U H3MCPCHUSA C HCIIOJIB30BAHUCM aIlllapaTHBIX CPCIACTB COBpeMeHHOﬁ

ANEKTPOHUKH.
BJIA/IeTh:

OCHOBHBIMU MCTOHAAMHU TCOPCTHUYUYCCKOTO pPACCMOTPCHUA CBOICTB afmapaTrHbIX CpCIACTB COBpeMCHHOf/'I

UIEKTPOHUKU U yuyeTa BIUSHUS UX XapaKTEpPUCTHUK Ha pe3yJbTaThl

HCCIICOOBAHMA.

SKCIICPUMECHTAJIbHOI'O

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



Texymuit KOHTPOJb MPOBOAUTCS YCTHBIM OIPOCOM IO pe3yabTaraM IPOIIENIIer0 3aHSATHS ----
JICKIIMOHHOW ¥ CEMUHAPCKOM YacTei.

Kypcosas pabora 7 cemectpa

1. Pacuet u peanu3zanys aHaJI0roBOro GuisTpa

2. Pacuer u peanuzanusi yCUINTEIs1 C 0OpaTHOH CBA3BIO.

3. Peasinzanus aBroreHeparopa Ha OIEepalMoOHHOM YCHIIUTEIE.

Kypcosas pabora 8 cemectpa
1. Pacuet u peanuzanus unudpoBoro GuisTpa.
2. Peanuzauus nporpamMmsl J1j1sl MUKPOKOHTPOJIEPA M0 BEIOOPY MpenogaBares.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA NIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

JuddepeHMpOBaHHBI  3a4€T TMPOU3BOIAMTCS [0 HWTOTaM KOJUIOKBHYMOB (II0 HTOTaM CHAyH
npakrudeckux pador). [Ipu HEOOXOAMMOCTH OpraHU3yeTCs CIEUAIBHBIN OMPOC B YCTHOH (Gopme 1o
BCEMY MaTepHaly.

B teuenne cemecTpa npoBoaATCSA KOJIIOKBUYMEBI IO TeMaM 1, 2, 3,4, 5 u 6.

KomnnokBuyM 1o Teme « YCHIICHHE IIEKTPUIECKUX CUTHAIOBY:

KomnokBuyMm (cmaga paGoThl) POBOMTCS IIyTEM ONPOCa B YCTHOM (pOpME IO OKOHYAHUH BBITIOTHEHHUS
nabopartopHoit paboThr Ne 28.

Bompockl, koTtopsle MOryT OBITH 3aJaHbl ydalleMyCsi Ha O3TOM KOJUJIOKBUYME, 3aBHUCST OT
NPE/ICTaBICHHBIX UM PE3YJbTAaTOB BHIOJHEHUS J1a00paTOpHOW paboThl, OTHOCSIIEHCS K 9TOil Teme. B
YAaCTHOCTH, TIIPEINoJaBaTelb COBMECTHO CO CTYJCHTOM YyOeKZaeTcss B TOM, 4YTO Ppe3ylbTaThl
MPOBEJCHHBIX N3MEPEHHH KOJIMYECTBEHHO COINIACYIOTCS C TEOPETUYECKUMH OIICHKAMH M HAXOMASATCS B
HEOOXOMMOM B3aMMHOM COOTBETCTBHUHU MEXKITY COOOH.

[Tpumeps! ApyTruX BONPOCOB, KOTOPBIE MOTYT OBITH 33/1aHBI HA 3TOM KOJUIOKBHYME:

1. B uem 3aiouaroTcs JOCTOMHCTBA M HEJOCTaTKM CTAOMIM3MPOBAHHON CXEMBbl YCHIIUTENS Ha
OWTIOJISIPHOM TPAH3UCTOPE MO CPABHEHUIO C HECTAOMIM3UPOBAHHOM CXeMOii?

2. YTO MPOUCXOIUT C YaCTOTHOW XapaKTEPUCTUKA YCHIIUTENIS MPHU U3MEHEHHH PEXHMa TPAH3HCTOPa
T10 TIOCTOSTHHOMY TOKY?

3. Tlouemy MakcHUManbHBIi HEUCKa)KCHHBIH CHI'HAJd HA BBIXOAE OKA3bIBAETCS MEHBIINM IpU
MOAKITIOYCHUN BHEUTHEH Harpy3Kku?

KomnokBuym 1o teme «IIprMeHeHns: OnepaliOHHBIX yCHUITUTENEH»

KomnokBuyMm (caga paboOThI)IIPOBOAUTCS IIyTEM OIPOCa B YCTHOM (pOpMe 10 OKOHYAHHH BBITIOIHCHHUS
nabopatopHoit paboter Ne 77.

Bompockl, koTtopsle MOryT OBITH 3aJaHbl ydalleMyCsi Ha O3TOM KOJUJIOKBUYME, 3aBHUCST OT
NPE/ICTaBICHHBIX UM PE3YJbTAaTOB BHIOJHEHUS J1a00paTOpHOW paboThl, OTHOCSIIEHCS K 9TOil Teme. B
YAaCTHOCTH, TIIPEINoJaBaTelb COBMECTHO CO CTYJCHTOM YyOeKZaeTcss B TOM, 4YTO Ppe3ylbTaThl
MIPOBEJCHHBIX N3MEPEHHUH KOJIMYECTBEHHO COINIACYIOTCS C TEOPETUYECKUMH OIICHKAMH M HAXOMASATCS B
HEOOXOMMOM B3aMMHOM COOTBETCTBHUHU MEXKITY COOOH.

[Tpumeps! ApyTruX BONPOCOB, KOTOPBIE MOTYT OBITH 33/1aHBI HA 3TOM KOJUIOKBHYME:

1. Ilpm KakMxX ycIOBHSIX CUI'HAJ Ha BBIXOJE MHTerparopa 030K 1o (opMme K MHTErpay OT CHTHaja
Ha Bxozae?

2. Kak mpocrediimM crmoco0oM U3MEHUTh CXEMY CaMOBO30YKIAIOIIErocss MyJIbTUBUOpATOpa JUIsl TOTO
9T00Bl CHTHAJ Ha €ro BBIXOAEC NPUHAIT (OPMY MEPUOANYCCKH MOBTOPSIOMIMXCS KOPOTKUX
HPSMOYTOJIBHBIX UMITYJTbCOB?

3. B uem 3akirodyaercst poiib IOJEBOTO TpaH3ucTopa B cxeme RC-reHeparopa rapMOHHYECKHX
KoJIeOaHM, N3y4aeMoi B JaHHOH JrabopaTopHoi padbore?

KOJ'IJ'IOKBI/IYM 10 TEMC «FeHCpI/IpOBaHI/IC rapMOHHUYCCKUX KOJICOaHMIN»



KomnokBuyMm (ciava paboThl) MPOBOIUTCS MyTEM OIPOCa B YCTHOH (opMe 10 OKOHUYAHUH BBHITIOJTHEHUS
nabopatopHoii pabotel Ne 05.

Bonpocel, koTopple MOryT OBITH 3aJaHbl YydalleMycsi Ha OSTOM KOJJIOKBHYME, 3aBHCAT OT
MPE/ICTaBICHHBIX UM PE3yJIbTaTOB BBHIIOJIHEHMS J1aO0PaTOpHOI paboThI, OTHOCSIIEHCS K 3TUM TeMaM. B
YaCTHOCTH, TPENOAaBaTelb COBMECTHO CO CTYACGHTOM YOeXHZaeTcsi B TOM, 4YTO pe3yJibTaTbl
IIPOBE/ICHHBIX U3MEPEHUH KOJIMUYECTBEHHO COINIACYIOTCS C TEOPETHYECKUMHU OLIEHKAaMH U HaXoasTcs B
HE0OXOAMMOM B3aMHOM COOTBETCTBUHU MEKAY COOOH.

[Ipumepsl APYrUX BOMPOCOB, KOTOPBIE MOTYT OBITH 3aJJaHbl HA 3TOM KOJUIOKBUYME:

1. B dem 3akiroyaroTcsi IPUHLUI ASHCTBHS TpexToueuHon cxembl LC-reneparopa?

2. KaxoBel gocromnctBa cxembl LC-reHeparopa Ha ocHOBe An((EepeHLMANbHOTO YCHIIUTENS MO
CpaBHEHHIO co cxemMaMu LC-reHepatopoB Ha OHOM OUIIONAPHOM TpaH3ucTope?

3. I'me Ha ocu YacTOT pacmonaraercs 4acToTa reHepupyeMbix kojebanuii LC-reneparopa ¢ KBapLeBoOi
cTabuiaM3anneil 4acToTsl B cilydae, Korjga 4actoTa HacTpoiku LC-KoHTypa OTIMYaeTcst OT 4acTOTHI
MOCJIEI0BATEIBHOTO PE30HaHCa KBapua?

KomnokBuym o teme «llenu ¢ pacripeieieHHBIMU MapaMeTpaMm»:

KomnokBuyMm (cmaga paGoThl) IPOBOAMUTCS IyTEM ONPOCa B yCTHOM (pOpME IO OKOHYAHUH BBITIOTHEHHUS
nabopatopHoit paboter Ne 79.

Bompocel, koTtopsle MOryT OBITh 3aJaHbl ydalleMyCsi Ha O3TOM KOJUJIOKBUYME, 3aBHUCST OT
NPE/ICTaBICHHBIX UM PE3YJbTAaTOB BHIMOJHEHUS J1a00paTOpHOW paboThl, OTHOCSIIEHCS K 9TOil Teme. B
YAaCTHOCTH, TIIPEINofaBaTelb COBMECTHO CO CTYJCHTOM YyOeKZaeTcss B TOM, 4YTO Ppe3ylbTaThl
MPOBEJCHHBIX N3MEPEHHH KOJIMYECTBEHHO COINIACYIOTCS C TEOPETUYECKUMH OIICHKAMH M HAXOMATCS B
HEOOXOMMOM B3aUMHOM COOTBETCTBHUHU MEXKITY COOOH.

[Tpumeps! ApyTruX BONPOCOB, KOTOPBIE MOTYT OBITH 33/1aHBI HA 3TOM KOJUIOKBHYME:

1. Kak BBIVISIIUT cTOSYAsi BOJIHA HAINPSDKCHUS BIOJb PA30MKHYTOH JIMHUM C TOTEPSIMU (BBIIOJIHEHO
ycnoBue XeBucaiia) Mpu CHHYCOMIAIEHOM BO3ICHCTBHU Ha BXoje?

2. dopma curHasa Ha BBIXOJI€ JIMHUU C MOTEPSIMH (BBINOJIHEHO YCIIOBHE XEBHCalAa) NIPU eIMHUYHOM
CKa4yKe HampsHKEHHsS Ha BXOJE W CONPOTHBICHUHM HArpy3KH, HE PAaBHOM BOJHOBOMY COIPOTHBIICHHIO
TUHUU?

3. Peaknust nuHuM 6e3 moreps (popma curHama Ha BXOJE M Ha BBIXOJE JIMHHMH), KOTJIa Harpy3KOd Ha
BBIXO/I€ JIMHUU CIY>KUT eMKOCTh C, a Ha BXOZ MOAACTCS €ANHUYHBIN CKauOK OT UCTOYHHKA HAIPSIKEHHS
C BBIXOJIHBIM COTIPOTHBJIICHUEM, PAaBHBIM BOJIHOBOMY COIIPOTHUBIICHUIO JTHHUM?

KomnokBruyMm 1o Teme «neMeHThl HU(POBOM IMEKTPOHHUKH:

KomnokBuyMm (cmaga paGoThl) IPOBOAMUTCS IYTEM ONPOCa B yCTHOM (pOpME IO OKOHYAHUH BBITIOTHEHHUS
nabopatopHoit paboter Ne 01.

Bompocel, koTtopsle MOryT OBITh 3aJaHbl ydalleMyCsi Ha O3TOM KOJUIOKBUYME, 3aBHUCST OT
NIPE/ICTaBICHHBIX UM PE3YyJIBTaTOB BHIMOIHEHUS JTa00OPAaTOPHBIX paboT, OTHOCAIIMXCS K OTUM TeMaM. B
YAaCTHOCTH, TIIPEINoAaBaTelb COBMECTHO CO CTYJCHTOM YyOeKZaeTcss B TOM, 4YTO Ppe3ylbTaThl
MPOBEJCHHBIX N3MEPEHHUH KOJIMUYECTBEHHO COINIACYIOTCS C TEOPETUYECKUMH OIICHKAMH M HAXOMAATCS B
HEOOXOMMOM B3aUMHOM COOTBETCTBHHU MEXKITY COOOH.

[Tpumeps! ApyTruX BONPOCOB, KOTOPBIE MOTYT OBITH 33/1aHBI HA 3TOM KOJUIOKBHYME:

1. OOwsicuuth npuHIMn JeiictBus normueckux cxeMm W-HE u WJIM-HE B xomruiemeHTapHOU
MOII-noruke.

2. Kak ¢ moMoIIpio TBOUYHBIX CYETYNKOB PEAN3yeT CUET I10 MOAYJII0, HE PABHOMY LIEJION cTeneHn 27,
3. KakoBbl CBOWMCTBa IOCIEIOBATEIBHOCTEH MaKCUMAalbHOH JJIMHBI, TCHEPUPYEMBIX DPErHCTPaMH
ciBura ¢ 00paTHOM CBsI3bI0?

4. B uem 3akiroyaercsi JOCTOMHCTBO aHAJIOTo-IM(poBOro mnpeoOpaszoBarenss MOCIEI0BATEIbHBIX
NPUOIIKESHUH 10 CPAaBHEHHUIO C aHAJIOTO-IU(PPOBBIMH IPe0Opa30BaTeISIMU IPYTroro Tumna?

KomnokBuym 1o teme «IIpiMeHeHne CpeCTB BEIYUCIUTEIIEHON TEXHUKI:

KomnokBuym (cmaga paGoThl) IPOBOAMUTCS IIyTEM ONPOCa B YCTHOM (pOpME IO OKOHYAHUH BBITIOTHEHHUS
nabopatopHoit paboter Ne 02.

Bompockl, KoTtopble MOTYT OBITH 3aJaHbl ydalmleMycsi Ha OJTOM KOJUIOKBHYME, 3aBHCSAT OT
NIPE/ICTABICHHBIX UM PE3yJIBTaTOB BHIMOJHEHUS JTa00OPAaTOPHBIX paboT, OTHOCAIIMXCS K 3TUM TeMaM. B
YAaCTHOCTH, IIPEIOJaBaTelb COBMECTHO CO CTYACHTOM YOeXIaeTcs B TOM, YTO pPE3yJIbTaThl
MPOBEJCHHBIX N3MEPEHHUH KOJIMUYECTBEHHO COINIACYIOTCS C TEOPETUYECKUMH OIIGHKAMH M HAXOMASATCS B
HEOOXOMMOM B3aUMHOM COOTBETCTBHUHU MEXKITY COOOH.



[Tpumeps! ApyTuX BONPOCOB, KOTOPBIE MOTYT OBITH 33/1aHBI HA 3TOM KOJUIOKBHYME:

1. KakoBo HazHaueHHe QYyHKIIMOHAILHBIX Y3JI0B B MUKPOKOHTpOIIIepe?

2. Kak ocymecrtBiseTcss OOMEH HaHHBIMH MEXIY MHKPOKOHTPOJUIEPOM U BHELUIHUM MHPOM
MOCPEACTBOM MOPTOB?

3. KakoBa mocienoBaTenbHOCTh ACHCTBHM, peanu3yeMblX B MHUKPOKOHTpoOJUIEpe Hpu 0OpaboTke
TIpepbIBaHU?

4. Kak MOXHO yNpaBisATh YAacTOTOH TE€HEPUPYEMBIX MHKPOKOHTPOIUIEPOM MPSMOYTOJIBHBIX
KoJieOaHmit?

Kputepun onennBanus
Onenka «otauuHo (10)» BeIcTaBiIsieTcs OOydaroLleMycsi, €ClIM OH MPaBWJIBHO OTBedaeT Ha Bce 10
BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.
Onenka «oTuyHO (9)» BBICTABISIETCsl O0yYaromEeMycCsi, €Cli OH MpaBWIBHO oTBedaeT Ha 9 u3 10
BOTIPOCOB, 33JaHHBIX €My Ha KOJUJIOKBUYME.
Onenka «oTinyHO (8)» BBICTABISETCS OOYyYarOEMYCs, €CIM OH MpaBWIBHO oTBedaeT Ha 8§ u3 10
BOIIPOCOB, 33J1aHHBIX €My Ha KOJJIOKBUYME.
Omnenka «xopomio (7)» BeICTaBlsieTcsi oOydarolieMycs, €Clii OH MpaBWILHO oTBe4aeT Ha 7 u3 10
BOTIPOCOB, 33IaHHBIX €My Ha KOJUJIOKBUYME.
Onenka «xopomo (6)» BeIcTaBisieTcsi oOydarolmieMycs, €clii OH MpaBWIbHO OTBe4aeT Ha 6 u3 10
BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.
Omnenka «xopomio (5)» BbeICTaBisieTcsi oOydarolieMycs, €Clii OH MpaBWILHO OTBe4aeT Ha 5 u3 10
BOTIPOCOB, 33J1aHHBIX €My Ha KOJJIOKBUYME.
OneHka «yqOBJIETBOPUTENBHO (4)» BBICTABISIETCS 00y4alomIeMycsi, €CIM OH NPAaBUIIBHO OTBEYaeT Ha 4
u3 10 BompocoB, 3aJaHHBIX €My Ha KOJNIOKBUYME.
OreHKa «yJOBJIETBOPUTENBHO (3)» BhICTaBISIETCS 00y4YalomeMycsi, €CIM OH MPAaBUIIBHO OTBEYaeT Ha 3
u3 10 BommpocoB, 3alaHHBIX €My Ha KOJJIOKBHYME.
OneHka «HEYIOBICTBOPUTEIBHO (2)» BBICTABISIETCS 00yUYaIOIEMYyCsl, €CJId OH NPaBUJIbHO OTBEYAET Ha
2 u3 10 BompoCoB, 3aIaHHBIX €My Ha KOJIJIOKBUYME.
OueHka «HEyJOBIEeTBOPUTENBHO (1)» BBICTABIAETCS 00yUaromeMycsl, €CJIM OH MPAaBHUIIBHO OTBEYAET Ha
1 u3 10 3agaHHBIX €My BOIIPOCOB.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Ipu mpoBeseHnn yCTHOTO omnpoca odydaromieMycs npenocrapisiercss 30 MUH. Ha OATOTOBKY. Onpoc
00y4aromerocsi He MPEeBbIIACT ABYX aCTPOHOMHUYECKHUX YaCOB.



