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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OCHOBBI MHKEHEPHOH IOATOTOBKH
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
HeHTp oOpaszoBarenbHbIX iporpamm GAKT

Kypc: 1

KBau(pukanus: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1
[IporpamMmy cocraBunu:

M.B. bepesnnkoBa, kaH. (hu3.-MaT. HayK, TOTICHT, JJOIICHT
A.A. BbIKOB, KaHJ. TEXH. HAYK, JOLICHT

P.JI. Makapos, crapiinii MpenoaaBareib

A.Jl. MepiiaBka, cTapIini MPenoaaBaTeilb

W.IO. oMbz, CTapIui IpenogaBaTelib

JILJI. ITonoB, cTapimmii mpenoiaBaTeb

[Iporpamma obcyxaeHa Ha 3aceannu LeHTpa oopazosarenbHbIX mporpaMm GAKT 02.12.2024



AHHOTANMA

JlcuuIuiiHa MOCBSIIEHa COBPEMEHHBIM METoJaM cOopa dKCIepUMEHTANbHOW HMH(popMaud U oO0paboTKH
noiydeHHbIX naHHeIX Ha [IK, a Takke 3eMEHTapHBIMH TEXHOJIOTHSIM H3TOTOBICHHS M MOJCPHHU3AINU
(mopaboTky [UIs pelieH s KOHKPETHBIX 3a/1a4) SKCIIEPUMEHTAIbHON U3MEPUTEILHON TEXHUKH.

JlaGopaTopHBIi NPAaKTUKyM MpeJHAa3HAaYeH [UIi CTYACHTOB MIIQALIMX KypCOB TEXHHYECKHUX BY30B,
MEXaHUKO-MaTeMaTHIECKUX U (PrU3nuecKux (paKkyabTeTOB YHHBEPCUTETOB.

1. leau u 3apauun

eap AUCUMNIMHBI

° q)OpMI/II)OBaHI/Ie 3HAaHUM II0 OCHOBaM mporpaMMupOBaHrd BHCIIHUX YCTpOﬁCTB n
ABTOMATU3UPOBAHHOT'O CbEMA SKCIICPUMCHTAJIbHBIX JaHHbIX;

* OCBOCHHE MPOrpaMMBI Kypca co3aaeT HeoOXoauMyto 0a30BYI0 OCHOBY MHXEHEPHOTO 00pa3oBaHus,
HEOOXOUMYIO JIJIS TajibHEeHIIeH yCenHON MpogeCCHOHANBHOM JISITENLHOCTH B PA3IMYHBIX OTPACIIAX
HAayKH U TEXHUKH.

33]13‘[1/[ JAUCHUIIINHBI

* Hay4YHUTb CTYACHTOB NPAKTHUYECKUM HaBBIKAM BO3ACHCTBOBUS Ha (PU3UUECKHE CHUCTEMBI C MIOMOIIBIO
[IPOrpaMMUPOBAHUS;

* HAy4YUTh CTYJICHTOB MCIIOJIH30BaTh COBPEMEHHOE 00OPYIOBAHUE ISl MPOBEACHUS CAMOCTOSTEILHBIX
HCCJICIOBAHMUII;

¢ Hay4UuTb CTYACHTOB IPCACTABIATH PC3YJIbTAThL HCCHCZ[OBaHI/If/'I;

*  HAy4YUTh CTYJCHTOB COXPAaHATh, HCIOJIL30BaTh W PACHPOCTPAHATHL COOCTBCHHBIC pa3pabOTKH
(TexHoJIOTHN).

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, .
JEUCTBHS N0 PEIICHHIO 3aa4n

KPUTUYECKUN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJICHHBIX 3a7a4

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs! TTOCTaBICHHON
3a1auu

VYK-6.1 Ormpenenser nOpUOPUTETH MPOGECCHOHATBHOM
NEeSITEIbHOCTA M CHOCOOBI €€ COBEPILIEHCTBOBAaHHUS Ha
VK-6 CriocobeH ynpasisiTb CBOUM BpEMEHEM, |OCHOBE CAMOOLCHKH

BBICTPAMBATh U PEATTM30BBIBATH TPAEKTOPHUIO VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
CaMOpa3BUTHsI HA OCHOBE NIPUHLIMIIOB JEATENIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
00pa3oBaHMs B TeUEHUE BCEH KU3HU MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHYyI0 padory;

HaxXoOuTb U TBOPYCCKU HCIIOJIB30BATH UMEIOIIMICS OIBIT B
COOTBCTCTBUH C 3a/la4aMU CaMOPA3BUTHA

OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peIeHUs

oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
MpOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obOnactu (cdepe) npodeccHoHaNbHOMN AesITeIbHOCTH

poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  HOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI 3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOH (pU3HKH

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIEI0OBaHUS

[IK-1.6 3HaeT OCHOBHBIC MpaBWiia TOBEACHUSI M PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun




[MK-2 Cniocoben ananu3uposath nmonydeHubie B |[IK-2.1 Bnageer meromamu cratuctudeckoit oOpabOTKH U
X0JIe HayYHO-HCCIIEIOBATEIBCKOM PabOThI aHaJIM3a Hay4YHbIX JTaHHBIX

JIaHHbIC U JIeJIaTh Hay4HbIC BBIBOJIBI

(3aKITrOUCHMS )

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare 0CBOCHHS AUCIUILTHHBI 00YYaIOIINECs JOIDKHBI
3HATh!
* OCHOBHBIE METO/Ibl aBTOMAaTH3UPOBAHHOTO cOOpa U 00pabOTKU IKCTIEPUMEHTATBHBIX JTaHHBIX;
* NPHUHIUIEI QYHKIMOHUPOBAHHS COBPEMEHHBIX IEKTPHYCCKHUX U dJICKTPOHHBIX IPHOOPOB;
* COBPEMEHHYIO H3MEPHUTEIHHYIO TEXHUKY;
* KaK BO3IeiCTBOBaTh Ha (PU3NYECKUE CUCTEMBI C IIOMOIIBIO TPOTPAMMHUPOBAHMS;
* TIpUHIMI paboThl MOPTOB BBOAA-BhIBOAA, [IATI, ALIIT;
* KaK IPEACTaBIATh PE3YJIbTaThl UCCICJOBAHHN.
YMETh:
* II0JIb30BAThCSl CBOMMU 3HAHUSIMH ISl PEILICHHS TIPUKJIAIHBIX M TEXHOJOTHYESCKHX 3a/1a4;
* JIeJaTh MPaBWIBHBIC BEIBOJBI M3 COMIOCTABIICHHUS PE3YABTaTOB TEOPHU U IKCIICPUMEHTA,
* BHJCTh B TEXHUUYECKHUX 33/1a4aX (PU3MUECKOE COACPIKAHHE;
* TIPaBUIBHO OIICHUBATh CTENICHb JJOCTOBEPHOCTH TOIYYaEMbIX H3MEPSIEMbIX BEJIHMUUH;
. 5 (PEKTUBHO HCHONB30BaTh HMH(POPMAIIMOHHBIC TEXHOJIOTHMH M KOMITBIOTEPHYIO TEXHUKY IS
JOCTHKEHUS TIPUKJIATHBIX PE3YIBTaTOB;
* MPOrpaMMHUpOBaTh Ha s3bIke Python;
* YIPaBIsThH MOPTAMH BBO/Ia-BLIBOJIA JIEKTPOHHBIX YCTPONUCTB MPH MOMOIIHA IPOTPAMMHUPOBAHUS;
* OCYIIECTBIISITH BBIBOJI C TOPTOB BBOJIa-BHIBO/IA;
* OCYIIECTBIATH YTEHUE C IOPTOB BBOAA-BHIBO/IA;
* onu(pOBEIBATh aHAJIOTOBBIE CUTHAJIBL;
* TpeoOpa3oBhIBATH IHU(PPOBHIC CUTHAIIBI B aHAJIOTOBEIE;
* TMPOBOAMTH ABTOMATH3HPOBAHHBIC UCCICIOBAHUS (PHU3HUECKIX CHCTEM TP ITOMOIIH KOMITBIOTEPA;
* TIPEJICTaBIISITh PE3YJbTAaThl U3MEPEHUH B BHJIe HH)OPMATUBHBIX TPAPUKOB;
*  ObicTpo U 3PPEKTUBHO OPOPMIIATH OTYETHI 00 HCCIEHOBAHUAX, YIOBIECTBOPSS TpeOOBaHUSM
Hay4yHbIX u3nanui u ['OCT;
* IIOJIb30BATHCS PEMIO3UTOPUSIMH Eit.
BIIAJICTh!
* MHTErPUPOBAHHOM cpenoii pazpadbotku VisualStudio Code;
 (0a30BBIMU HABBIKAMU IPOrPAMMHUPOBaHUS Ha s13bike Python;
* 0a30BBIMU HaBBIKAMHU paOOTHI C OJTHOIIIATHBIM KoMIIbioTepoM Raspberry Pi;
* OCHOBHBIMH METOJaMH HCIIOJIb30BaHHS git;
* 0a30BBIMU HaBBIKAMHU pabOTHI B Linux;
* HCYEPIBIBAIOIINMH METOIaMU 0()OPMIICHHUS JIFOOBIX TEKCTOBBIX JJOKYMEHTOB.

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

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcHOBBI B3aHM?ILefICTBHH c 4 10
ANEKTPOHHBIMH yCTpOiCTBAaMH
2 OcHOBEBI paboTEHI ¢ TIEUATHOM I1aTON 4 10
3aHATHA 1O 2JIEMEHTAapHOW TEXHOJIOTHU
3 U3rOTOBJICHHA HeCTvaH/:[apTHoﬁ 4 4
JNEKTPOHHON HM3MEPUTEIIFHON TEXHUKU
IUIS1 SKCIIEPUMEHTAIIBHBIX HCCIICAOBAHUI




[Tpunnune! aBTOMATU3UPOBaHHbIX
UU(POBBIX U3MEPEHH.

IAII - ¢ po-aHaTOTOBBIN
npeoOpa3oBaTenb,  yCTPOMCTBO IS
mpeopa3oBaHuss LUPPOBOrO Koga B
AHAJIOTOBBIM CUTHAIL.

OCHOBHBIE IPUHIMITBI U METO/IBI CUCTEM
KOHTpOJIS Bepcuit Ha ipumepe Git

ATIIT - aHaJIoroBo-unu(poBoit
npeoOpa3zoBaTenb--  YCTPOHCTBO ISt
7 mpeobpa3oBaHusi BXOJHOIO aHaJIOTOBOTO 4 7
curHana B 1udpoBoi kox (mudpoBoi
CUTHAJ).

Obpabotka JKCIEPUMEHTATIBLHBIX
8 JIaHHBIX, HanycaHHe 2 4
HAay4YHO-TEXHUYECKOTO OTYeTa

Wtoro wacos 30 60

ITonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)
1. OcHOBBI B3aUMOJICHCTBHUS C IICKTPOHHBIMH yCTPOHCTBAMHE

Pabora ¢ Raspberry Pi , mopTsl BBOJa/BbIBO/IA OOIIETO HA3HAUCHMUSI.

VipaBieHrne BKIIOYEHHEM M BBIKIIOYEHHEM CBETOAMOAA, KOTOPHIH MOXKHO paccMaTpuBaTh Kak
MPOCTEUIITNI aHAIOTOBBINA TPUOOP.

3ananus B nabopaTtopHoii padore:

1. Cobparp Ha MAaKeTHOH IJIaTe€ CXeMBbI U3 CBETOAMOAA U pe3nuctopa 1kOm

2. logxmrounts cxemy k nutanuio 3.3B u GND

3. Ilpu mopxmrouenun Raspberry Pi k nmurannro (USB-C) cBeTOAMON JOMKEH CBETUTHCS
4. llogxmnrounts cBetoanon K modomy GPIO-nuny

5. Hanucats Python-ckpunt, KOTOpblil OyaeT ynpaBisTh CBETOIUOAOM.

2. OCHOBBI pa0OTHI € TIEYATHOM IIIATOM

3uaxomcTBO ¢ ycrpoiictBamu LIAII, ALIIl n kommoparop. [lonsaTust aHamoroBelil curHas, quppoBon
CUTHaJI, OMHApHasl CHCTEMa CUMCIICHUS.

3ananus B nabopartopHoii pabore:

1. Pazpaborarh mporpammy , moodepéaHo BKIIOUAIONIYIO Bce cBeToauobl Ha 0.2 ¢

2. Pazpaborare mporpammy , "BeicTaBIsONIy 0" B 00mactu DAC aBoMYHOE MpeACTaBICHUE YHUCEN, ’
MOCTPOUTh TpaduK 3aBUCUMOCTH HampsbkeHust Mexnay TtectnodHtamu GND u DAC ot
BBICTABJICHHOTO YHMCIIa

3. Pa3paboTare mporpamMmy , BEIKITIOYAROIIYIO cBetonuos u3 obmactn LEDS mpu monkmodeHnn K
GND cootserctByromero GPIO-nuna u3 oonactu AUX.

3. 3aHATHS TIO DJIEMEHTapHON TEXHOJIOTMH W3TOTOBJICHUSI HECTAaHAAPTHOW 3JIEKTPOHHOU
M3MEPUTENBHON TEXHUKH JUISl SKCIIEPUMEHTAIIBHBIX HCCIIET0BaHUI

BBomHas nekius mo MeToiaM pa3paboTKH 3JIEKTPOHHBIX CXEM, a TaKKe IMTYYHOTO (J1aOopaTOpHOTO)
¥ TPOMBIIUICHHOTO W3TOTOBJICHHUS MIICKTPOHHOW ammaparypel. OOmiee Bpemsi BBOAHOW JEKIHU 2
Jaca.




[IpakTuyeckue 3aHATHA MO U3TOTOBICHUIO MPOCTHIX YCTPOUCTB 3JIEKTPOHHOM TEXHUKU HABECHBIM
MOHTaXOM. Hanajnka W ucnbpITaHWE CO3J]aHHBIX YCTPOWCTB C WCHOJNB30BAHUEM THUITOBOW (OOBIYHO
MIPUMEHSIEMOI ) U3MEPHUTEILHON TEXHUKH.

3ananus B nabopaTtopHoii padore:

Ha nedaTHyro miaTy mociieZioBaTeIbHO TIPHTIASTH:
KHOIIKY JUUISL Pa3psiIKK KOHACHCATOPA;

PE3UCTOP C MPOBOJIOYHBIMY BhIBOIaMU HA 1 MOwM;
KOHJEHCATOp C IPOBOJOYHBIMU BbIBOAaMH Ha 10 MKD;
smd pe3uctop Ha 100 Owm;

J1Ba pa3béMa.

4. IlpuHUIMTIIBI aBTOMATHU3UPOBAHHBIX LIU(PPOBBIX U3MEPECHUH.

KitroueBbie onpeieieHUs: YacToTa IUCKPETU3AIINH, IEPUOJ U3MEPEHUH, TMHAMUYCCKUI TUana3oH,
PaspsIIHOCTD, IIIar KBAHTOBAHUS, aHATIOTO-IIU(POBOI MpeoOpazoBarTeib

O0ObekT uccnenosanusd: RC-rens.

Ipenmet ucciienoBaHus: MPOIECC 3aps/ia U pa3psaa KOHIeHCaTopa yepe3 pe3ucTop.

3ananus B nabopaTtopHoii padore:

1. IIpoBecTn aBTOMaru3upoBaHHBIE LU(GPOBBIE M3MEpPEHHs] HampspDKeHUs Ha Bbixoge RC-memm BO
BpeMsI 3apsAAKU U [OCIIEAYIOIIEeH pa3psaKy KOHIeHcaTopa.

2. [IporpaMMHpOBaTh aBTOMATU3UPYIOIIHIA SKCIIEPUMEHT CKPHIIT B COOTBETCTBHHU C pa3pabOTaHHON
CTPYKTYpOI.

3. Coobmarh monbp30BaTesto 00 3Tanax MpoOBOJUMOTO SKCIIEPUMEHTA.

4. Coxpanars nokazanusim ALl B onepatuBHOM naMsITH MO XOAy SKCIIEPUMEHTA.

5. PaccunTeIBaTh MPOJOIKHUTETBHOCTD U3MEPEHH.

6. PaccunThIBaTh CPEAHIOIO YACTOTY AMCKPETHU3ALMH TPOBENEHHBIX U3MEPEHUI.

7. Ctpouts rpadux nokazanuii ALIll, coOpaHHBIX B X0/I€ YKCIIEPUMEHTA.

5. HAII - undpo-ananoroselii mpeodpazoBareib, yCTPOUCTBO Ui IIPeopa3oBaHus HH(POBOTO KOJAa B
AHAJIOTOBBIM CUTHAJIL.

3HAKOMCTBO C MOHATUSMU: Pa3psAHOCTb, TUANa30H HAMIPSHKEHHI, YaCTOTa IUCKPETH3ANNH, QYHKITUSI
nepenauu. [Ipocreimmit LHAIL, nenutens KensBuna, R2R-LIAIL [upoTHO-UMIYIECHAS MOAYIISIIIUSL.

3ananus B nabopaTtopHoii padore:
1. Pazpaborats nporpammy Ha si3bike Python, 3aparomumii anaorosoe HampspkeHue Ha Beixone LIATL/

2. Pazpaborars nporpammy Ha si3pike Python ¢opmupytomie. na Boixone LIAIL TpeyronbHbiii curaai,
aMIUTATYJa KOTOPOTO paBHa IWHaMU4YeckoMy nuamnazony L{ATIL.

3. Cobparp RC-uens u nmonkmounts €€ Bxox k GPIO-nuny. Hanmcars ckpunt, ¢popMupyromuii Ha
Beixoge RC-menn 3amaBaeMoe IIMPOTHO-MMITYIBCHOM MOZIYJSIMEH 3HAauUCHHE AaHAJIOTOBOTO
HaNPSKCHHUS.

6. OCHOBHBIC IPUHIMIIBI K METOABI CUCTEM KOHTPOJISI Bepcuid Ha npumepe Git

BBonstcs noHsTHA: JOKaNbHBIE cucTeMbl KOHTpois Bepcuit (JICKB), neHTpani30BaHHBIE CHCTEMBI
koutpoust Bepeuii (LICKB), pacnipenenénnbie cuctemsl konTpods sepcuii (PCKB)

B naboparophoii pabore oby4atomiuecs ydarcs paborars ¢ cucreMoit Git:
TeHEepPHUPOBAaTh Ssh KITH04;

MMOJB30BaThCA ssh KiTrouoM;

co3JiaBarh perno3utopuii Ha caiite GitHub;

KJIOHUPOBATh PEIO3UTOPUIL;

CO371aBaTh BETKH;

CIIUBATh BETKHU;



OTIIPABIIAITh U3MEHEHMsI Ha CEPBED;
[I0JIy4yaTh U3MEHEHHUS C CEpBeEpa.

7. ALl - ananoroBo-IuQpoBoi mpeodpa3oBaTelib-- YCTPOWCTBO JUISl MPEOOpa30BaHHUS BXOJHOTO
aHAJIOTOBOTO CUTHaNA B U(PpoBOii KOI (UPPOBOI cUTHAN).

3nakoMcTBO ¢ moHsTHsMu: npocredmmii AL, komnaparop, mapamiensubiii AL, mopaspsianoe
YpaBHOBEILIMBaHUE, TPONKa-MOLYIIb.
3ananus B naboparopHoii pabore:

1. Hammcars mnporpammy Ha s3bike Python, koropas peamusyer Al npu mnomomu
MOCJIEIOBATEIBHOTO Iepedopa 3HAYCHUIA.

2. Hanmcarp mporpammy Ha si3bike Python, koTtopas peanm3yeT ajaroputM MOCIEIOBATEILHOTO
npudnxenus ALTL.

3. Ilpu nomonu anroputma ALIIT oToOpa3uTh BeNMMUMHY HampsiKeHus B obnactu leds.

8. O6paboTKa FKCIIEpIMEHTAIBHBIX IaHHbBIX, HAITMCAHHE HAYYHO-TEXHHYECKOTO OTYeTa

3ananus B nabopartopHoii padore:

1.Hammcats CKpuNT, B KOTOPOM TIpH MOMOIIM METONOB W3 OmOmmorek numpy u matplotlib.pyplot
o0OpaboTaHbl gaHHbIe U3 Qaitnos ¢ orcuetamu AL 1 maramu Mo BpeMeHH W HANPSDKEHHIO, TTOCIIE
4ero MOCTPOMTH Tpaduk 1o oOpasiry.

2.CocTaBUTh HAyYHO-TEXHUYECKHH OTYET MO TNpeayiokeHoi cTpykrype B LibreOffice, xoTopsrit
JOJDKEH CONIEpXKaTh TUTYJIbHYIO CTPAHUILY, OIIABJICHHE, B KOTOPOM HCIOJIB3YIOTCS pa3InvHbIC
CTWJIM, aBTOMAaTH4ecKas Hymepauus (popMyll, pUCyHKOB, TaOJHII, CTPaHHII.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

ayauTopusi, KoMmrbiorepbl, Munu-kommsiotep Raspberry Pi 4 Model B (8Gb), naboparopasie
YCTaHOBKH, KOTOPBIE cofiepxar crcreMy coopa nannbix Ha 6ase [1K u ALIT u coenuHeHb! B
JIOKaJIBHYIO CETh, MOHTaXHasl 1j1ara, ocuuwuiorpad, reneparop HY, mynstumerp, a Takxe
MYJIBTUMEINIHOE 000py0BaHKE (IIPOEKTOP, NHTEPAKTUBHAS JOCKA).

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
®onp nuTeparypsl Kadeapsl:

1. CoBpeMeHHbBIE TEXHOJIOTUN (PU3UIECKOTO IKCTIEPUMEHTa 1 00paboTku pe3ynbTaroB [TekcT] :
Jlabopatopusiii mpaktukym / M-Bo oO0pa3zoBanus u Hayku Poc. @enepaunn, @exa. areHTCTBO 110
oOpazoBanuio, Mock. (¢u3.-TexH. uH-T (roc. yH-T), Kad. npuxi. mexanuku ; b. K. Tkauenko [u ap.] -
M.U3n-80 MOTH,2007

JlononHuTEIbHAS IUTEpaTypa
®onp nuTeparypsl Kadeapsl:

O0paboTka SKCTIEpUMEHTATILHBIX JJAHHBIX C UCIONb30BaHneM KommbloTepa [Tekct]/C. Munamu [u ap.]
, -M., Panno u cBs13b, 1999

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



1. http://lib.mipt.ru/ snexrponHas 6ubmuorexa dusrexa.

2 https://sourceforge.net/p/raspberry-gpio-python/wiki/BasicUsage/
3.https://docs.python.org/3/library/time.html#time.sleep
4.https://git-scm.com/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

SolidWorks, Matlab, Ki-Cad.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUNIMHBI (MOIYJIs1)

VYenemHoe ocBoeHne Kypca «OCHOBBI MHKEHEPHOW ITOATOTOBKM»  IIpPEIONaraeT JoOpOCOBECTHOE
MIOCEIICHNE 3aHATHH, BBINOJHEHUS COOTBETCTBYIOIIMX 3aJaHHN, a TaKXKe clady JTUX 3aJaHuil B
OIIPEJIEIICHHBIN CPOK.

Jns  oOyuaromuxcsi, MNPOMyCTHBLIMX II0 YBaXHUTENBHONH NPUYMHE 3aHATHS, HA3HAYaIOTCS
JOTIOJTHUTEIIbHBIE 3aHSTHSI B KOHIIE CEMECTPA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
HeHTp odpazoBarenbHbIX TporpaMm GAKT

Kypc: 1

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT
PaspaGorunkm:

M.B. bepesnukoBa, kaJl. pu3.-Mar. HayK, IOIEHT, IOIIEHT
A.A. BbIKOB, KaH]Jl. TEXH. HayK, JOLIEHT

P.JI. Makapos, crapiuuii IpenoaBaresib

A.Jl. MepmiaBka, cTapIinii mpernoaaBareib

N.1O. [ToTbuniIbIH, CTApIINIA IPENOAaBaTEIh

JIJI. TIonos, cTapuinii IpenogaBaTeilb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh 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

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

YK-6.1 Ormpenenser TPUOPUTETHI
NESITEeIbHOCTA W CHOCOOBI
OCHOBE CaMOOIICHKH

npodeCCUOHANTBHOM
€¢ COBEPILCHCTBOBAaHHWS Ha

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATENIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHyI0 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 €€ PEeLECHUs

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

IIOHATHUAMMU,

[IK-1.6 3HaeT OCHOBHBIC MpaBWiIa TOBEACHUS M PabOTHI B
COBpPEMEHHOH Hay4HO# 1abopaTopun

[1K-2 CnocoGen aHanu3upoBaTh MOTyUYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus AUCIUTUIMHBL «OCHOBBI MHKEHEPHOW TIOATOTOBKIY» 00YYaIONIUICS JOIDKEH:

3HATb:

* OCHOBHBIE METOJbl aBTOMAaTHU3UPOBAHHOTO cOOpa 1 00pabOTKU IKCIIEPUMEHTAIbHBIX JaHHBIX;
* NPUHIUIBI PYHKIIMOHUPOBAHHS COBPEMEHHBIX IEKTPUUECKHUX U 3JIEKTPOHHBIX IIPHOOPOB;

* COBPEMEHHYIO UBMEPUTEIBHYIO TEXHUKY;

* Kak BO3JeicTBOBaTh Ha (PU3NYECKUE CHCTEMBI C TIOMOIIBIO TPOTPAMMHUPOBAHMUS;

* TpuHOMI padoThl MOPTOB BBOAA-BbIBoAA, LIATL, ALIIT;

* Kak IPEeACTaBISTh PE3YJbTaThl UCCIEIOBAHUM.

yMeThb:




* II0JIb30BAThCS CBOMMH 3HAHUSMH ISl PEILICHUS TIPUKJIAAHBIX U TEXHOJIOTMYECKHUX 3a/1ay;
* JIeNaTh MPaBHIbHBIC BBIBOJBI H3 COTIOCTABICHUS PE3YJIBTaTOB TEOPHU M IKCIIEPUMEHTA;
* BHJETh B TEXHUUECKHUX 3a/1a4ax (PU3MUECKOE COACPIKaHHE;
* MPaBWIBHO OLICHUBATH CTEIICHb JJOCTOBEPHOCTH MOTYYAEMBIX U3MEPSIEMbIX BEITHUYHH;
. 3 (PEKTUBHO HCHONB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJOTMH M KOMIIBIOTEPHYIO TEXHUKY I
JOCTIKCHUS TIPUKIIAJHBIX PE3YJIbTaTOB;
* IMpOrpaMMHUpOBaTh Ha sA3bike Python;
* YIpaBIATH MOPTaMU BBOJA-BBIBOJIA AIEKTPOHHBIX YCTPOHCTB MPH IMIOMOIIY ITPOTPAMMHUPOBAHMS;
* OCYILIECTBIISATH BBIBOJ C TOPTOB BBOJa-BHIBO/IA;
* OCYIIECTBIISITH YTEHHUE C IIOPTOB BBO/IA-BBIBOAA;
* onudpoBEIBaTh aHAJIOTOBBIE CUTHAJIBI;
* 1peoOpa3oBbIBaTh IU(POBEIC CUTHAJIBI B aHAJIOTOBBIC;
* TPOBOAWUTH ABTOMATH3MPOBAHHBIE UCCIEI0BAaHUS PU3MUECKUX CHCTEM TP ITOMOIIHM KOMITBIOTEPa;
* MPEICTaBIATH PE3YJIbTAaThl U3MEPEHHI B BHIE HHPOPMATUBHBIX I'PAPUKOB;
*  ObicTpo U IPPEKTUBHO OQOPMIATH OTYETHI 00 HCCIEAOBAHUIX, YIOBIETBOPSS TPeOOBaHUSIM
HayuHbIx m3ganuii u [OCT;
* TI0JIb30BAThCS PEMO3UTOPUSIMH git.
BJIA/I€Th:
* HMHTErpUPOBaHHOM cpenoit pazpadotku VisualStudio Code;
* 0a30BBIMU HaBBIKAMH IPOTPAMMHUPOBAHUS Ha si3bike Python;
* 0a30BBIMU HAaBBIKAMHU pabOTHI C OHOIUIATHBIM KOMITbIOTEpoM Raspberry Pi;
* OCHOBHBIMH METOJaMH HCIIOJIb30BaHUS git;
» 0a30BbIMU HaBbIKaMH paboTHI B Linux;
* HCUEPIIBIBAIOIINMH METOAaMU 0(hOPMIICHHUS JIFOOBIX TEKCTOBBIX JJOKyMEHTOB.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0



3. [lepeyeHb THMOBBIX KOHTPOJIBHBIX 33/IaHUI, HCMOJb3yeMBbIX /Jsi OLEHKH 3HAHWIi,
YMeHHii, HABLIKOB

[Ipomexxyrounast arrectanusi 1o aucuuiuinHe «OCHOBBI  MHXKEHEPHOW  IOATOTOBKH)
ocytiecTBisieTcs B hopme aAudGepeHIIUPOBAHHOTO 3a4ETa.

Texymuii KOHTPOJIb OCYIIECTBIISETCS B (JOpPME YCTHOTO ONPOCA WU BHITIOJHEHHS 33aJaHUM TI0
KaXI0U TEME.

HepequL THUITIOBBIX BOIIPOCOB U TUITOBBIX KOHTPOJIbHBIX SaﬂaHHﬁ:

[To Teme «OCHOBBI B3aMMOJCHCTBHSI C JJIEKTPOHHBIMU YCTPOICTBaAaMH» MpPU BBINOJIHEHUU
paboThl cTyieHTaM TpeOyeTcsl BHIMOIHUTH CIEAYIOINe NeHCTBUS (3a7aHusl) U NPEICTaBUTH (B
ycTHOU dopMme min Ha skpane MmoHutopa [1K) koHTposbHbIE MaTepHab:

1. IlpocnaymaTh BHIEO-JIEKIUIO IO OCHOBaM B3aUMOACHUCTBHUS C  AJIEKTPOHHBIMU

YCTPOMCTBAMH, TPOYHUTATh OIMUCAHHE JIA0OPATOPHOW pabOTHI, 3aTeM OTBETUTh Ha

BOIIPOCHI IIPENOaBATEIIS.

[IpoiiTn TecT-TOMYyCK MO BHIICYKa3aHHOW TeMe He MeHee, yeM Ha 8 6amtoB u3 10.

CobpaTh Ha MaKETHOH IIaTe CXEMY U3 CBETOAMOa U pe3uctopa 1kOm

[Moaxrounts cxemy K opram Raspberry Pi ¢ muranuem 3.3B u GND

[Tpu noaxmouenuun Raspberry Pi k nuranuto (USB-C) cBeToinoa JOMKEH CBETUTHCS

Pa3zpaborate nporpammy njist yIpaBlIeHUs] CBETOIMOIOM, PEIBIBUTD MPENOIaBATEIIO

paboTy mporpaMMel.

7. JlopaboraTh nporpamMmy yIrpaBieHUsI CBETOIMOI0M, KOTOPasi BKIIOUAET CBETOAM, €CITU
Ha Bxoje 3,3 B u Beikmrodaer, ecim O B.

oM wWN

[To teme «OcHOBBI paboOThl C NEYaTHOM IUIATOW» IpPHU BBIIOJHEHHHM PaOOTHl CTyIEHTaM
TpeOyeTcsl BHIOIHUTD CIEAYIONINe NeHCTBUA (3aaHusI) U MPEACTaBUTh (B yCTHOW (hopMe min
Ha 3kpaHe MoHuTopa [1K) KOHTposIbHBIE MaTepUaIbL:

1. Tlpocnymarh BHJEO-JIEKLIHIO IO OCHOBaM pa0OThl € MEYAaTHOW IUIATOW, MPOYMUTAThH

OTHCaHKe J1abopaTOpHOM pabOoThI, 3aTEM OTBETHTH Ha BOTPOCHI MPETIOIaBaATEIIS.

[TpoiiTu TecT-gonMycK MO BhILIEYKAa3aHHOM TeMe He MeHee, yeM Ha 8 6aos u3 10.

3. Paszpabotarh nporpammy, 3aCTaBJISIOIIYIO OJUH cBeToMo "Oerate" B oomactu LEDS,
HpeIbIBUTH MPENoJaBaTeIo paboTy MpOrpaMMBl.

4. Pazpabotarh nporpammy, orodpaxaromyto B oonactu DAC nBondHoOe npeacTaBieHue
quCell, U TOCTPOUTH IpadUK 3aBUCHMOCTH HAIpsDKEHUs Mex 1y TectnoitnraMu GND u
DAC ot BBICTaBIIEHHOTO YHUCIIA.

N

[To Teme «OCHOBHBIE MPUHIMIIBI U METOJBI CUCTEM KOHTpoOJs Bepcuil Ha mpumepe Git» npu
BBITTOJIHEHUH PalbOThl CTyJEHTaM TpeOyeTcs BBINOJHUThL CIeAylolue JeicTBus (3aaaHusi) u
IpeJICTaBUTh (B YCTHOM (hopMe minu Ha 3kpane MoHuTopa [1K) koHTponbHbIe MaTepuabl:

1. Ipocnaymars Buaeo-neknuio Mo Teme «OCHOBHBIE MPHUHLIMIBI M METOAbl CHUCTEM
KOHTpPOJIs Bepcuit Ha mpumepe Gity, MpoynTaTh OMMCcaHue J1adopaTopHOi paboThl, 3aTeM
OTBETUTH Ha BOMPOCHI MPEIOIaBaTesl.

[TpoiiTu TecT-g0MycK MO BhIIIEYKAa3aHHOM TeMe He MeHee, yeM Ha 8 6ato u3 10.
CoznaTh peno3uTopuil, KJIOHUPOBATh €r0 M OTHPAaBUTh U3MEHEHUS Ha CEPBED.
KnoHupoBaTh peno3uTopuii, co3aaTh BETKY, OTIIPAaBUTh U3MEHEHUS HA CEPBEP.

[TosryunTh U3MEHEHUS C CEpBEpa, CIIUTh BETKH.

arwN



ITo teme «IIAII - mudpo-ananoroBslii mpeodpa3oBaTeiby MPHU BBHITTOJIHECHUH PAOOTHI CTYJIECHTAM
TpeOyeTcsl BHIOIHUTD CIEAYIONMe NeicTBUA (3aaHus) U MPEACTaBUTh (B yCTHOH (opme miun
Ha 3kpane Mmouurtopa [1K) koHTpobHbIE MaTepUabL:

1. Tlpocnymats Bugeo-neknuio mo teme «L[AIl - mudpo-aHasorosslii nmpeodpazoBaTesby,

OpOYMTaTh ONHCAHWE JIADOpaTOpHOW pabOTHI, 3aTeM OTBETUTh Ha BOIPOCHI

MIPENo1aBaTelIs.

[IpoiiTu TecT-AOMYyCK MO BHIIICYKAa3aHHOM TeMe He MeHee, yeM Ha 8 6amto u3 10.

3. Pazpabotarp mporpammy Ha si3bike Python, 3apmaromryro ananoroBoe HampshkeHHE Ha
Boixoze LIAII.

4. Pa3zpabortath mnporpammy Ha s3bike Python, dopmupyromyro Ha Bbixoge [IAII
TPEYTroJbHBIA CUTHAJI, aMIIJIUTYa KOTOPOTO paBHA JuHaMU4eckoMy nuana3ony LIAIL

5. Coo6parp RC-nenmp u mnogxmounth €€ BXxoA Kk GPIO-nmuny. Hamwmcats ckpwunr,
dopmupyrommii Ha BeIxoJe RC-menu 3amaBaeMoe MUPOTHO-UMITYJIECHOW MOIYJISIIIHCH
3HAUYEHUE aHAJIOTOBOI'O HAIIPSKEHUSI.

N

[To oxoHYaHWIO PabOTHI CTYACHT JODKEH yMETh OTBEUYaTh HA BOMPOCHI 1O CYTH KaXIOH
nabopaTopHOM PabOTHI.

oyenka «omauyno  (10)»  ewvicmasnsiemcs  cmyoemmy, nokasaswemy — 6CecmopoHHUe,
cucmemMamu3uposantvle, 2nyOoKue 3HAHUS YYeOHOU NPOSPAMMbL OUCYUNIUHBI, 4 MAKHCe
VUUMBIBAIOMCSL Pe3yIbmamyvl COa4U KadxiCOOU memvl;

oyenxa «omauuno (9)» evicmaenisemcs cmyoenmy, NOKA3ABULEMY CUCTEMAMUSUPOBAHHDbIE,
2nyboKue 3HaAHUs Y4eOHOU NpocpamMmbl OUCYUNIUHBL, A MAKICe YYUMbBIBAIOMCS pPe3yibmamsl
coauu Kaxcoou memvl,

oyeHka «omauuHo (8)» evicmaeisemcs cmyoeHmy, NOKA3A8uleMy CUCMeMAmU3UposanHble,
3HAHUS Y4eOHOU NPOSPAMMbL, 4 MAKIHCE YUUMbBIBAIOMCS Pe3YIbmambul cOAyU Kaxcoou memol,

oyenxa «xopowo (1)» evicmasnsemcss cmyoeHmy no pe3yibmamam COAHHbIX MmeM,, eClu OH
meepoo 3Haem Mamepuai, SPpAMOMHO U NO CYyujecmsy usiazaem e2o, ymeem NPUMEHAMb
NONYYeHHble 3HAHUS HA NPaKmuke, HO OONYCKaem 6 omeeme Ul 8 peueHuu 3a0ay HeKomopbwle
Hemo4HOCU,

oyenxa «xopouwo (6)» evicmasnsemcs cmyoeHmy no pe3yibmamam COAHHbIX MeM, ecliu OH
3Haem Mamepuan, no Cywecmey usiazaenm e2o, ymeem NPUMEHAMb NOJYYEHHble 3HAHUSL Ha
npaxkmuke, Ho OONYcKaem 6 omeeme MHO20 HemoyHocmell,

oyenxa «xopouio (5)» evicmasnsiemcs cCmyoeHmy no pe3yibmamam COAHHbIX MeM, ecliu OH
3Haem mamepuan K3aMeHAYUOHHO20 Oulema, uziazaem e2o, ymeem NpUMeHAmMb NONYYeHHble
3HAHUS HA NPAKmMuKe, He OonycKkaem 6 omeeme 2pyovix ouuUOOK;

oyenxa «yooeiremeopumenvro (4)» gvicmasnsiemcs cmyoeHmy no pesyabmamam cOAHHbIX mem,
a makodce, eciu 60 Gpems Omeemda OH NOKA3AN (OPacMeHMAapHulil Xapakmep 3HAHUlL,
He0OCMAamoyHo NPasuibHvle QOPMYIUPOSKU 6A306bIX NOHAMUU, HO NPU SMOM OH 61adeem
OCHOBHBLIMU pa30eamu Y4eOHOU NPOSPAMMbL, HEOOX0OUMBIMU OJIsL OdIbHeUue20 00y4eHUs,

oyenra «yoosnemsopumenvro (3)» gvicmasnsiemcs cmyoenmy no pes3yibmamam COAHHbIX MeM,,
a makoice, eciu 60 6peMs omeema OH NOKA3Al  PA3PO3HEHHbIU Xapaxkmep 3HAHUL,
HeOOCMAamoyHo Nnpasuivhbie QOpMYIUPOsKU 0OA308bIX NOHAMUL, HAPYUleHUe J102U4ecKol



NOCIe008AMENLHOCIU 6 U3LONCEHUU NPOSPAMMHO20 MAMEPUANQ, HO NPU SMOM OH eladeem
OCHOBHBIMU paszdenamu y4eOHOU NPOcPaAMMbl, HeoOX0OUMbIMU O] OdlbHelue20 00yYeHUs U
MOJICEM NPUMEHSIMb NOLYYEHHbIe 3HAHUSL N0 00paA3yy 6 CMAHOAPMHOU CUMYAYUl,;

oyenxa «Heyooeiemeopumenvro (2-1)» evicmasnsiemcsi cmyoeHmy no pe3yibmamam COAHHbIX
mem, a makaice, ecliu 80 8peMs 0Omeema, OH NOKA3aJl, Ymo He 3Haem OONbULell YacmU OCHOBHO20
cooepocanuuss Y4eOHol npocpammvl OUCYURIUHBL, donycKaem 2pyovie OuudOKU 8 YOpMYIUPOBKAX
OCHOBHBIX NOHAMUL OUCYUNTIUHBL U He YMeem UCNOIb308amb NOJLYYeHHble 3HAHUS NPU peueHuu
MUNOBbIX NPAKMUYECKUX 3A0aY.

5. MeToauyeckue MaTepuaJibl, onpeaesiiolue NpoueaIypbl oleHMBaAHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

ITopsimOK OLIEHKH BBINIOJHEHHU 3aJaHUH 110 KaXKJ101 TeEMeE:!
Bo Bpems BhINONHEHHS 3aJaHUN 1O KaXJIOHM TeMe M MpPU TOATOTOBKE K chade padoThl,
oOyJaroruecs: MOTyT (M JIOJDKHBI) TIOJTb30BaTHCS Y4EOHBIM TIOCOOHEM, KaIbKYJIATOPaMHU.

Bo Bpems orBera mo Kaxaod TemMe OOydarommecss MOTYT TOJb30BATHCS KaIbKYISTOPAMH,
IOCTPOCHHBIMM IpadUKaMH, CXeMaMM Ja0OpaTOPHBIX YCTAHOBOK, COCTaBJICHHBIMU HMH
OTYETaMHM, HaIIMCAHHBIMU ITporpamMMmami Ha [IK.

[Mopsimok npoBeneHust 1udhepeHTPOBAHHOTO 3a4eTa:

HuddepeHurpoBaHHblii 3a4eT M0 OCHOBAM HH>KEHEPHOW MOJATOTOBKM MPOBOAMUTCA IO UTOTaM
TEKyIIEeW YCIEeBAaeMOCTU: IO pe3ysibTaTaM cJadyd padoThl 1o Kaxaod teme. Ecnu pesynbraToM
BBITIOJTHEHHS J1a0OpaTOPHOU paboOThl SIBISIETCA OIEHKAa HEYAOBJIETBOPUTEIBHO WM OLIEHKA
OTCYTCTBYET 110 YBaXKUTEJIbHOU NPUUKHE, 00yUaIOLIEMyCsl Ha3HaYaeTCsl JOMOJIHUTEIbHOE BpeMs,
B TE€UYEHHE KOTOPOTO OH JIOJKEH BBIIOJIHUTH 33JJaHHE 110 MPOMYIICHHON TeMeE.



