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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: DOJIeKTpOHHBIE METOABI (PU3MUECKUX UCCIIEOBAHUI
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
HeHTp oOpazoBarenbHbIX nporpamm OPKT

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 obcyxieHa Ha 3acefjanuy IieHTpa oopa3oBarenbHbIx porpaMm ®PKT 08.11.2024



AHHOTANMA

O3HakoMJIEHHE C MPUHIMIIAMH TIPUMEHEHHSI METOIOB aHAJIOTOBOM M HU(MPOBOM AEKTPOHUKU B (PU3UUECKOM
skcniepuMenTe. OCHOBBI TEOPHU OJJIEKTPHUYCCKHUX LETeH, YCHIMTEIbHAs TEXHUKA, IIYMbl B JIEKTPOHHBIX
cxemax. KomOuHaTOpHBIC U TpUTTEpHBIE IU(POBBIC CXeMBI. [IpHHIMITEI TacepeTu3aliy CUTHAIIOB, IU(PPOBast
obpabotka. [IporpaMmupyeMbie KOHTPOJLIEPHI U OOJIBIINE WHTETPATbHBIC CXEMBI.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- TO3HAKOMUTBH CTYACHTOB, CIECUUAIM3UPYIOLUIMXCS B oOMacTu oOIIed M NpUKIanHOW (U3UKH, C
OCHOBHBIMU HJI€SIMH AHAJIOTOBOW M IU(POBOH 3IEKTPOHUKU C TOYKU 3PEHUS €€ NPUMEHEHHS I
peructpauuu u 00pabOTKH JaHHBIX B (PU3UUYECKOM HKCIIEPHUMEHTE.

33]13‘[1/[ JAUCHUIIINHBI

- Pa3bACHCHHUC MCCTA U POJIU IJICKTPOHHBIX CPCACTB Ha6J'IIO,Z[eHI/I$I, perucrpanuu u O6pa6OTKI/I JaHHBIX

B (PM3HMUECKOM IKCIIEPUMEHTE;

- NpHOOpeTeHHe yJallMMUCs Ha4aJIbHBIX HABBIKOB PAOOTHI C AIEKTPOHHBIMU CXEMaMHM U JajbHEHIIee
pa3BUTHE YMEHUS padOTaTh C U3MEPUTEIBLHBIMU IPHOOPaMU;

- O3HAKOMJICHHE C OCOOEHHOCTSIMH METOIOB aHalu3a XapaKTEepUCTHK CPEACTB COBPEMEHHOU
JIEKTPOHUKU U UX BIMSIHUS HA Ka4ECTBO PE3yJIbTaTOB U3MEPEHUL;

- O3HAKOMJICHHE C TPUHLUIAMH PabOTHI

MUQPPOBBIX CPEIICTB PErHCTpallid Ha 0aze

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, BeIJIENISSA 3TANbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

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

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

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

VK-6.2 CnocobGeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHUH NPOQecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT 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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
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 |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAalKU NPU PEICHUH
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUs 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 yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

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

3HATh:
- TIPUHLIMI JAEHCTBHS M CBOMCTBA OCHOBHBIX KOMIIOHEHTOB, OOpa3yIOUIMX OJJIEMEHTHYIO 0a3y
anmaparHbIX CPEICTB COBPEMEHHOM AIIEKTPOHUKH.

YMETh!
- MPOBOJUTH HAOIIONCHMA W M3MEPEHHS C HCIOJIb30BAHHWEM allllapaTHBIX CPEACTB COBPEMEHHOM
JIEKTPOHUKHU.

BJIaJIETh:

- OCHOBHBIMM METOJIaMH TEOPETHYECKOTO PACCMOTPEHUS CBOWMCTB aIlllapaTHBIX CPEICTB COBPEMEHHOM
IEKTPOHUKU U yuyeTa BIUAHUS MX XapaKTEpUCTHK Ha pe3yibTaTbl 3KCIEPUMEHTAIbHOIO

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 COCpEIOTOUECHHBIMU 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

MeToapl KOHYTPHBIX TOKOB M Y3JOBBIX moTeHHanoB. Teopembl TaBenmna u Hoprona. Cucremsr
[apaMeTPOB JIMHEWHBIX TPEXITOIIOCHUKOB.

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

Tenerpadubie ypaBHenus. IIpencraBienue o Oerymmx BonHax. Koadduiuent orpaxeHus.
3aBUCHMOCTh BXOJHOTO HMIIEJaHCA JMHUM OT €€ JJIMHBL YeTBepTh-BOIHOBOH OTPE30K Kak
pe3oHarop.

[Iepexonnsie MpoLECCHl B JUIMHHOM JIMHUH.

4. IlonynpoBOJHUKOBAs yCHIIUTENbHAs TEXHUKA

bunonsipelii w1 moneBol TpaH3ucTOphl. CXeMbl ycwidTenel. 3agaHue HadadbHOTO peXuMa.
OxBuBaJeHTHbIE cxeMmbl. OIeHMBaHHE MaJOCHUTHAJIBHBIX MapaMeTpoB ycunurteneil. YacToTHble
CBOMCTBA.

5. duddepeHnmanbHas CXeMOTEXHUKA

[Ipencrasnenune o auddepenumansHom curHane. duddepenuuanshas napa. JduddepeHnnanbHbii
ycunuresb. CxeMbl reHepaTopoB Toka. TokoBoe 3epkaio. /luHamuueckast HarpysKa.

6. OnepalioHHBIN YCHUIIUTENTh

Onepanuonnsiii yeunurenb (OY) Kak KOMIIOHEHT NETIN 00paTHOM CBSI3W, €T0 4aCcTOTHBIE CBOWMCTBA.
Cxembl MacmitabHbIX ycuiurened Ha OY. AxtuBHble (QuiIbTpel. KOHBEpTOPHI M HHBEPTOPHI
compotuBieHus. CXeMbl C TIONOXUTENbHOW 0OpaTHOH cBsi3pl0 - Tpurrepbl llMuara u
MYJIBTUBHOPATOPHIL.

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

KoppensiionHast Teopusi myMoB - QYHKIMU KOPPEJISIMU M CHEKTpajibHble IIOTHOCTH. ClioxkeHHne
CIIEKTPAJIbHBIX IUIOTHOCTEH HEKOPPEIMPOBAHHBIX HIyMOB. [IpeoOpa3oBaHMe IJIOTHOCTH IIyMa IpU
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, CHEKTPbl JUCKPETH30BaHHBIX cHUrHaioB.Teopema o0 BBIOOpKax.
JuckperHoe mpeobOpa3oBanne Pyphe Kak METOA CHEKTPaJbHOTO aHaiu3a. BBICTphIE aJrOpUTMBI
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 sorndeckue cxembl FPGA. CxeMbl sneMeHTapHBIX sueeK, TpaccupoBOYHBIE
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 11 00y4aroImuxcsl MPeIoCTaBISIOTCS B JeKTpOHHOM Buze ((aitnst Word u
PDF) B ¢Qopme mnoapoOHOrO onucaHusi TEOPETHUECKOW W MPAKTUYECKOM YacTell KakJoro
JIEKIIHOHHO-CEMUHAPCKOT0 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
HEeHTp oOpazoBarenbHbIX nporpamm OPKT

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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH MCIOJIb30BaTh MMEIOIIMICS ONBIT 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 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeH,
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
MHTEJICKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIICHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMU C IEIIbIO MOTYYCHUs, XpPaHESHHS 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

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUTIIAHBI «SJ'IGKTPOHHLIG METOAbI (1)I/IBI/I‘ICCKI/IX HCCJ'ICI[OBaHPIfI» O6y‘IaIOH_H/II\/’IC$I

JOJIKCH:

3HATb:

- TPUHLIMI JAEHCTBHS M CBOMCTBA OCHOBHBIX KOMIIOHEHTOB, OOpa3yIOUIMX OJJIEMEHTHYIO 0a3y
anmnapaTHbIX CPEACTB COBPEMEHHOU IEKTPOHUKH.

yMeTh:

- HOPpOBOOHTH Ha6J'IIO,Z[eHI/I$I U U3MCPCHHA C MCIIOJIB30BAHUCM allldapaTHbIX CPCACTB COBpeMeHHOfI

ANEKTPOHUKH.
BJIA/IeTh:

- OCHOBHBIMH MCTOAAMHU TCOPCTUUYCCKOIO paCCMOTPCHUA CBOICTB afrapaTrHbIX CPpCACTB COBpeMeHHOﬁ

OJICKTPOHHUKM W y4€Ta BJIMAHUA
HCCIICOOBAHMA.

UX XapaKTEpUCTUK Ha pPe3yJbTaThl

SKCIICPUMECHTAJIbHOI'O

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




Texymuit KOHTPOJIb TPOBOAUTCA YCTHBIM OMNPOCOM MO pe3yibTraTaM MpOLIEANIEro 3aHATHS ----
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 MPOM3BOAMUTCS MO HMTOraM KOJUIOKBUYMOB (IO HTOTaM CJIadu
npaktudeckux pador). [Ipu HE0OXOAUMOCTH OpraHU3yeTCsl CHENHaIbHBIN ONPOC B YCTHOH (Gopme Mo
BCEMY MaTepHaly.

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

KomnnokBuyM 1o Teme « YCHIICHHE IIEKTPUIECKUX CUTHAIOBY:

KomnokBuywMm (cmaga paboThl) MPOBOAMTCS IyTEM OIIpOca B YCTHOW (hopMe 1O OKOHYAHUH BBITIOTHEHHUS
nabopartopHoit paboThr Ne 28.

Bompocel, koTtopsle MOryT OBITh 3aJaHbl ydalleMyCsi Ha O5TOM KOJUIOKBUYME, 3aBHUCST OT
NPE/ICTaBICHHBIX UM PE3YJbTAaTOB BBITOJIHEHUS J1a00paTOpHON paboThl, OTHOCALICHCS K 3TOi Teme. B
YaCTHOCTH, IIPENOAaBaTelb COBMECTHO CO CTYAGHTOM YOexnaercs B TOM, YTO pPE3yJIbTaThl
MPOBEJCHHBIX NU3MEPEHHUI KOJMYECTBEHHO COTIACYIOTCS C TEOPETHYSCKUMH OLCHKAMHU U HAXOIATCS B
HEOOXOMMOM B3aMMHOM COOTBETCTBHUHU MEXKITY COOOH.

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

1. B uem 3akmouyaroTcs JOCTOMHCTBA M HENOCTATKH CTAOMIM3MPOBAHHOW CXEMbl YCHJIMTENS Ha
OWTIOJISIPHOM TPAH3UCTOPE MO CPABHEHUIO C HECTAOMIM3UPOBAHHOM CXeMOii?

2. YTO MpOUCXOOUT C YACTOTHOW XapaKTEPHCTUKA YCHIIMTEINS NPU M3MEHEHUU PEKUMa TPaH3UCTOpa
T10 TIOCTOSTHHOMY TOKY?

3. TloueMy MaKCHUMaJbHBIH HEUCKa)KCHHBIH CHUTHAl Ha BBIXOE OKA3bIBACTCS MEHBUIMM IIpU
MOAKITIOYCHUN BHEUTHEH Harpy3Kku?

KomnokBuym 1o teme «IIprMeHeHns: OnepaliOHHBIX yCHUITUTENEH»

KomnokBuyMm (caga paboThI)IPOBOAUTCS ITyTEM ONPOCa B YCTHOH (popMe IO OKOHYAHUH BBITTOJTHECHHUS
nabopatopHoit paboter Ne 77.

Bompocel, koTtopsle MOryT OBITh 3aJaHbl ydalleMyCsi Ha O5TOM KOJUIOKBUYME, 3aBHUCST OT
NPE/ICTaBICHHBIX UM PE3YJbTAaTOB BBIITOJIHEHUS J1a00paToOpHON paboThl, OTHOCALICHCS K 3TOi Teme. B
YaCTHOCTH, IIPENOAaBaTelb COBMECTHO CO CTYAGHTOM YOexnaercs B TOM, YTO pPE3yJIbTaThl
MPOBEJCHHBIX NU3MEPEHHUI KOJMYECTBEHHO COTIACYIOTCS C TEOPETHYSCKUMH OLCHKAMHU W HAXOIATCS B
HEOOXOMMOM B3aMMHOM COOTBETCTBHUHU MEXKITY COOOH.

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

1. Ilpm KakuX yCIOBHSIX CHUTHAJI HA BBIXOAE MHTErpaTopa OMM30K IO (GopMme K MHTErpay OT CHTHaja
Ha Bxozae?

2. Kak mpocreiimmm crnoco6oM U3MEHHTh CXEMY CaMOBO30YKIal0IIETr0Csi MyJIbTHBHOPATOpa JIJIsl TOTO
9T00Bl CHTHAJ Ha €ro BBIXOAE NPHUHLI (OopMy NEPHOIUYECKH TTOBTOPSIIOIIUXCS KOPOTKHX
HPSMOYTOJIBHBIX UMITYJTbCOB?

3. B d4em 3awiouaercs poib IOJIEBOrO TpaH3ucTopa B cxeme RC-reHeparopa rapMOHHYECKHX
KoJIeOaHM, N3y4aeMoi B JaHHOH JrabopaTopHoi padbore?

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



KonnokBuywm (caada paGoTsl) MPOBOAUTCS IyTEM OIIPOCa B YCTHOU (hopMe MO OKOHYAHUH BBITIOJIHEHUS
nabopatopHoii pabotel Ne 05.

Bonpocel, koTopple MOTyT OBITH 33ZaHbl ydalleMycsi Ha OTOM KOJUIOKBHUYME, 3aBUCSAT OT
MPE/ICTaBICHHBIX UM PE3yJIbTaTOB BBHIIIOJIHEHUS JIAOOPAaTOPHOI pabOThI, OTHOCSIIEHCS K 3TUM TeMaM. B
YaCTHOCTH, MPENOAaBaTeNlb COBMECTHO CO CTYIEHTOM YyOeXOaercs B TOM, YTO PE3YJbTaThl
IIPOBE/ICHHBIX U3MEPEHUH KOJIMYECTBEHHO CONIACYIOTCSI C TEOPETUYECKUMH OLIEHKAMU U HaXOISATCs 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. KaxoBbsl gocromHcTBa cxembl LC-reneparopa Ha ocHOBe AU (EpPeHUUATBHOTO YCHIUTENS MO
CpaBHEHHIO co cxemMaMu LC-reHepatopoB Ha OHOM OUIIONAPHOM TpaH3ucTope?

3. I'me Ha ocu "acToT pacronaraeTcsi 4acToTa reHepupyeMbix kojebanuii LC-reneparopa ¢ kBapreBoi
crabuim3anuell 4acToThl B cliydae, Korja yactota HacTpoiku LC-KOHTypa oTiMyaeTrcs OT 4acTOTHI
MOCJIEI0BATEIBHOTO PE30HaHCa KBapua?

KomnokBuym o teme «llenu ¢ pacripeieieHHBIMU MapaMeTpaMm»:

KomnokBuyMm (caga paboThl) MPOBOAMTCS IyTEM OIIpOca B YCTHOW (hopMe 1O OKOHYAHUH BBITIOTHEHHUS
nabopatopHoit paboter Ne 79.

Bompocel, koTtopsle MOryT OBITh 3aJaHbl ydalleMycsi Ha OSTOM KOJUIOKBUYME, 3aBHUCST OT
NPE/ICTaBICHHBIX UM PE3YJbTAaTOB BBITOJIHEHUS J1a00paTOpHON paboThl, OTHOCALICHCS K 3TOi Teme. B
YaCTHOCTH, IIPENOAaBaTelb COBMECTHO CO CTYAGHTOM YOexnaercs B TOM, YTO pPE3yJbTaThl
MPOBEJCHHBIX U3MEPEHHUI KOJMYECTBEHHO COTIACYIOTCS C TEOPETHYSCKUMH OLCHKAMHU W HAXOIATCS B
HEOOXOMMOM B3aUMHOM COOTBETCTBHUHU MEXKITY COOOH.

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

1. Kak BBIIIAOUT CTOs/Yasi BOJIHA HANPSDKEHHS BIOJIb PA3OMKHYTOW JIMHUM C MOTEPSAMH (BBIIIOJIHEHO
ycnoBue XeBucaiia) Mpu CHHYCOMIAIEHOM BO3ICHCTBHU Ha BXoje?

2. ®opma curxaia Ha BBIXOZIE JMHUM C MOTEPSIMH (BBIIOJIHEHO YCIOBHE XEBUCAW/a) IPU eANHIYHOM
CKa4Ke HaNpsDKEHHS Ha BXOJEC M CONPOTUBIICHHH HAarpy3Kd, HE PaBHOM BOJHOBOMY COIIPOTHBICHHUIO
TUHUU?

3. Peaknust nuHuM 6e3 moreps (popma curHama Ha BXOJE M Ha BBIXOJE JIMHHMH), KOTJIa Harpy3KOd Ha
BBIXOJI€ JIMHUH CIIY’KUT eMKOCTh C, a Ha BXOJ] MOJAaeTCs €AMHUYHBIN CKauOK OT UCTOYHUKA HATIPSHKEHHS
C BBIXOJIHBIM COTIPOTHBJIICHUEM, PAaBHBIM BOJIHOBOMY COIIPOTHUBIICHUIO JTHHUM?

KomnokBruyMm 1o Teme «neMeHThl HU(POBOM IMEKTPOHHUKH:

KomnokBuyMm (cmaga paboThl) MPOBOAUTCS IyTEM OIIpOca B YCTHOW (hopMe 1O OKOHYAHUH BBITIOTHEHHUS
nabopatopHoit paboter Ne 01.

Bompocel, koTtopsle MOryT OBITh 3aJaHbl ydalleMyCsi Ha OSTOM KOJUIOKBHUYME, 3aBHUCST OT
MPE/ICTaBICHHBIX UM PE3YJIbTaTOB BBIOIHEHUS JJAOOPATOPHBIX PadOT, OTHOCSIIUXCS K ATUM TeMaM. B
YaCTHOCTH, IIPENOAaBaTelb COBMECTHO CO CTYAGHTOM YOexnaercs B TOM, YTO pPE3yJIbTaThl
MPOBEJCHHBIX NU3MEPEHHUI KOJMYECTBEHHO COTIACYIOTCS C TEOPETHYSCKUMH OLEHKAMHU W HAXOIATCS 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 CBOMCTBa MOCJIEIOBaTEIbHOCTEH MaKCUMAaJbHOW JUIMHBI, TEHEPUPYEMBIX PErUCTpaMu
ciBura ¢ 00paTHOM CBsI3bI0?

4. B ueMm 3aKimo4aeTcs JOCTOMHCTBO aHAJIOrO-LM(POBOrO Mpeodpa3oBaTens IOCIIEI0BATEIbHBIX
NPUOIIKESHUH 10 CPAaBHEHHUIO C aHAJIOTO-IU(PPOBBIMH IPe0Opa30BaTeISIMU IPYTroro Tumna?

KOJ'IJ'IOKBI/IYM 10 TEMC «HpI/IMeHeHI/Ie CpCACTB BBIYUCIINTSIPHON TEXHUKIDY:

KomnokBuyMm (cmaga paboThl) MPOBOAMTCS IyTEM OIIpOca B YCTHOW (hopMe 1O OKOHYAHUH BBITIOTHEHHUS
nabopatopHoit paboter Ne 02.

Bompockl, koTopble MOryT OBITH 3aJaHbl ydamieMycsi Ha OTOM KOJUIOKBHYME, 3aBHUCST OT
NPE/ICTaBICHHBIX UM PE3YJIbTaTOB BBIOIHEHUS JJAOOPATOPHBIX PadOT, OTHOCSIIUXCS K ITUM TeMaM. B
YaCTHOCTH, NpEIoJaBaTelib COBMECTHO CO CTYISHTOM YOEXHaeTcs B TOM, 4YTO pe3YJbTarhl
MPOBEJCHHBIX NU3MEPEHHUI KOJMYECTBEHHO COTIACYIOTCS C TEOPETHUSCKUMH OLEHKAMHU W HAXOIATCS 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 ocymectBisercs OOMEH JaHHBIMH MEXAY MHUKPOKOHTPOJUIEPOM M BHEIIHUM MHPOM
MOCPEACTBOM MOPTOB?

3. KakoBa mocnenoBaTenbHOCTh JEHCTBHH, pealin3yeMblX B MHKPOKOHTpOJJIepe IpH 00paboTke
TIpepbIBaHU?

4. Kak MOXHO YNpaBIsATh YacTOTOH TE€HEPUPYEMBIX MHMKPOKOHTPOJUIEPOM MPSIMOYTOJIBHBIX
KoJieOaHmit?

Kputepun onennBanus
Onenka «ommmuHO (10)» BhIcTaBisieTcss oOyvaromieMycs, €cild OH NpaBWIIBHO oTBedaeT Ha Bce 10
BOIIPOCOB, 33/IaHHBIX €My Ha KOJUIOKBHYME.
Onenka «ommuuHO (9)» BBICTaBIsIeTCS OOydarolleMycsi, €CIM OH MPaBHIBHO OoTBeyaeT Ha 9 m3 10
BOTIPOCOB, 33JaHHBIX €My Ha KOJUJIOKBUYME.
Onenka «ommnyHO (8)» BBICTaBIsieTCS OOydaroLIeMycsl, €CIM OH IMpaBHIbHO OTBeyaeT Ha 8 m3 10
BOIIPOCOB, 33/IaHHBIX €My Ha KOJUIOKBHYME.
Omnenka «xopomio (7)» BbICTaBIsieTcss 0OydarolIeMycs, €clid OH IMpaBWIbLHO oTBedaeT Ha 7 m3 10
BOTIPOCOB, 33IaHHBIX €My Ha KOJUJIOKBUYME.
Onenka «xopomo (6)» BbIcTaBisieTcss 0OydaroleMycs, €Cld OH IpaBHJIBHO oTBedaeT Ha 6 m3 10
BOIIPOCOB, 33/IaHHBIX €My Ha KOJUIOKBHYME.
Omnenka «xopomio (5)» BeICTaBisieTcss 0OydarolIeMycs, €clid OH IMpaBWJIBLHO OTBedaeT Ha 5 m3 10
BOTIPOCOB, 33J1aHHBIX €My Ha KOJJIOKBUYME.
OneHka «yIOBIETBOPUTENIBHO (4)» BBICTABIAETCS 00yUYaIOMIEMyCsl, €CJIM OH MPAaBHIBLHO OTBevyaeT Ha 4
u3 10 BompocoB, 3aJaHHBIX €My Ha KOJNIOKBUYME.
OreHKa «yJI0BIETBOPUTENBHO (3)» BBICTABISAETCS 00ydYaIOMIeMYyCsl, €CJIM OH MPAaBWIBLHO OTBEUaeT 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 MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOTO onpoca obydaromemycs npegocrasisiercs 30 MUH. Ha TOATOTOBKY. Ompoc
00y4aromerocsi He MPEeBbIIACT ABYX aCTPOHOMHUYECKHUX YaCOB.



