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

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Pagnodusnyeckue u3MepeHns U CXeMOTEXHHUKA
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: N.B. TonoBHuH, KaH]. (hU3.-MaT. HAyK

[Iporpamma obOcyxeHa Ha 3aceqanuu Kadenpsl HHHOBauMOHHOH negaroruku 04.06.2020



AHHOTANMA

JuctumuinHa «Pamuopusndeckue uM3MepeHHs M CXEMOTEXHUKa» IpPH3BaHA IO3HAKOMHUTH CITyIIareneil ¢
WH)KCHEPHBIM HAlpaBjeHHeM OOy4YeHHUS IIKOIBHUKOB M BO3MOXKHOCTSIMHM HCIIOJIB30BAHUSI MHKEHEPHOTO
MoAXoa Ui NpEernofaBaHusl (U3MYECKOTO DKCIIEPUMEHTa B IIKOJE B KadecTBe I(PPEKTUBHONH METONUKHU
MOATOTOBKH LIKOJILHUKOB K BBICTYIUICHUIO HA MHKCHEPHO-(DU3NUECKUX U SKCIIEPUMEHTAIBHBIX OJIMMITHAIAX.
B xone m3ydyeHms Kypca CTYICHTHl OCBaWBAIOT OCHOBHBIC IMPHUHIMITBI aBTOMATH3WPOBAHHOTO H3MEPEHUS
(GU3MUECKUX BEIUYUH, XPAaHEHUs W OOpabOTKM SKCICPUMEHTAIBHBIX IaHHBIX W YIPABIEHHUsS BHEIIHUMHU
yCTpoicTBaMH Ha 0a3e COBPEMEHHBIX alapaTHO-TPOTPAMMHBIX KOMILIEKCOB C HCIOJIB30BAHUEM CPEIIbI
rpagudeckoro nporpammupoBanusi LabView u mukpokontposuiepa Arduino. Takke cTyIeHTBI 3HAKOMSITCS €
BO3MOKHOCTSIMU MCTIONIb30BAHHS IICKTPOHUKU M POOOTOTEXHUKH JUIS Pa3BUTHUS M MIPAKTUUECKON peain3aun
MH)KEHEPHOTO MBIIUIEHHUS U TBOPYECKUX CIIOCOOHOCTEN IIKOJIBHUKOB.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHnEe OCHOBHBIX MIPHUHIUIIOB aBTOMaTH3UPOBAHHOTO M3MEPEHUs (PU3HMUECKUX BEIIMYHMH, XPAHEHHS
U 00pabOTKM HKCIIEPUMEHTANBHBIX JAaHHBIX M YIpPABIEHHs BHEIIHMMH yCTpoiicTBamMM Ha 0ase
COBPEMEHHBIX aNMapaTHO-IPOTPAMMHBIX KOMIUIEKCOB; (POPMUPOBAaHHE HABBIKOB IPETIOAAaBAHUS
IIKOJIbHUKAM OCHOB IIPOTPaMMHPOBAHMS, SJICKTPOHUKHM M POOOTOTEXHUKH, a TaKkKe H3ydeHHUe
BO3MOXHOCTEH pOOOTOTEXHUKH ISl Pa3BUTHS U MPAKTHUECKON pealin3alliil MHKEHEPHOTO MBIIUICHUS
Y TBOPUECKUX CIIOCOOHOCTEH IIKOJIIBHUKOB.

3axayu QUCHUNIHHBI
OcBoeHue cpebl rpadudeckoro nporpammuponanus LabView.

OcBoeHne METOA0B aBTOMAaTU3UPOBAHHOIO c60pa, aHaJin3a U MpeACTaBJICHUA OKCIICPUMCHTAJIbHBIX
JaHHBIX.

Pa3pabotrka u peanuzanusi cxeM U aJrOPUTMOB JAJISl BBIIOIHEHUS paanoPU3NIECKUX U3MEPEHUH ¢
UCTIONIb30BaHMEM CTAHAAPTHOTO U HECTAHIAPTHOTO NU3MEPHUTEIBHOTO 000PYIOBAHUSL.

3HAaKOMCTBO C BO3MOJKHOCTSIMHM M NE€PCHEKTHBAMM HCIOJIB30BAHUS HJIEMEHTOB POOOTOTEXHHUKH B
HIKoJIE KaK 3QQEeKTUBHOI METOAMKH MIPETIOIaBaHHS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

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

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

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh

ONITUMAJTLHBIEC CITOCOOBI X PEIISHUs, UCXOS U3
JNEHCTBYIONIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTpaHUYCHUHI

VK-2.2 IIpoektHpyeT penieHMe KOHKPETHOM 3amadu
MpOEeKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUIN

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Criocoben npuMeHSTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

AATAATHATITIT TV TTAYITA TT TIATTATIT NADATT TIV D

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH




VUILVULVIDUVIINDIA na_y DNy ¥1 YIV1IIWVJIDOUDALD YIA D

npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MPUMEHSTh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIEHHBIC
MaTeMaTH4ecKue METOAbl M MPHUKIAJHOE MPOrpaMMHOE
obecrieueHne AN pEIIEHMs  HAydyHbBIX  3a1ad B

npodeccruoHanbHOM 00IacTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4YHbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.2 Brnageer Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTofaMu BHU3YalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLINT

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW IPeAMETHOM 00IacTH

[IK-3.1 3naer npuHUOMIB pabOThl M AMANA30HBI PabOYMX
[apaMeTpoOB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX TIOIXOJOB M  yYMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YMmeeT npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U  o0beMma
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

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

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

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  MU3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesei

[TK-9 CriocobeH opraHu30BEIBaTH COBMECTHYIO
U MHIMBUAYAIBHYIO YY€OHYIO JesITeIbHOCTh
00y4aroImuXxcsi, OCyIECTBIATh eJarorndecKyro
MOJIEPKKY 00YyHYaIOLINXCsl C BBIIAIOIIMMUCS
CIIOCOOHOCTSAMU

[IK-9.1 3naer u yMmeeT MNPUMEHATH (QOPMBI U METOIBI

KOHTPOJIS, OLICHUBAHHS pe3yJbTaToB 00yueHust
(U3UKO-MaTEMAaTHYECKUM JUCIUTILTHHAM
I[IK-9.4 VYmeer ocymecTBIsATE OTOOp y4eOHOrO U

METOJMYECKOTO Marepuayia il pean3allid B Pa3IUYHBIX
¢dopmax oOydeHus: (PU3UKO-MATEMATHYECKUM JUCIUTLIINHAM
B COOTBETCTBUH C TUJIAKTHUSCKUMH IETSIMH ¥ BO3PACTHBIMU
0COOCHHOCTSIMHU O0YYaOLTIXCSI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs 0 IUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

dusnveckre 0CHOBHI PadOTH H3MEPUTEIBHBIX IPHOOPOB U JATYHUKOB.
Mertozbl n3mepeHus GU3NUECKUX BETUUUH.

OO0uiue cBeZieHus 0 cucTeMax coopa HHPOPMAIMU U yIIPABICHUS.
OCHOBHBIE AITOPUTMbI HCIIOJIB30BAHUS H3MEPUTEIHHOTO 000PYIOBAHUS.
OcHoBHI IporpaMmupoBanus B cpere LabView.

OcHoBHBIE (DYHKIIMH U XapaKTEPUCTUKH MUKPOKOHTpoIuiepa Arduino.

YMETb:

Pemate nmocraBiieHHEIC 3a1a4u ¢ IOMOIIBIO CPCAbI rpaq)nquKoro mporpaMmMupOBaHUsA LabView.

[IporpammupoBars
nporpammupoBanus LabView

MUKpOKOHTpoiiep Arduino ¢

MOMOIIBIO  Cpelbl  IpaUUecKoro

N3mepsaTh aHATIOTOBBIE CUTHAJIBI, OCYLIECTBIATH COOp HU(POBBIX JaHHBIX.
CamocTosTenbHO pazpabaTbiBaTh HOBBIE MPOEKTHI PA3JIMYHOTO YPOBHS CIOXKHOCTH JUIS y4alluXcs

IpOoQUIBHBIX MHKEHEPHBIX KJIACCOB.
BJIaJIETh:




[IpakTryeckum onbIToM pa3paboTku npuioxennid B LabVIEW.
HaBbikamu paboTBl ¢ U3MEPHUTENBEHBIMU PHOOPAMU U YCTPOMCTBAMH, pa3paOOTKU M HACTPOUKU
U3MEPUTEIIBHBIX CXEM U CXEM YIPABICHHUSI.
HaBbIkoM mporpaMMupoBaHHst MUKPOKOHTpoIuiepa Arduino.

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

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

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
[IporpammupoBanue B  Tpaduueckont
1 X 4 8 12
cpene LabView.
) OCHOBBI aBTOMAaTH3MPOBAHHOTO cOOpa U 4 3 12
00pabOTKN JaHHBIX.
3 Pamnodusnueckue namMepeHus. 4 8 12
[Ipumenenue pannopu3nIECKUX
4 W3MEpPEHUN W  CXEMOTEXHHUKH IS 3 6 9
MPEnoJaBaHus B IIKOJIE.
Hroro wacos 15 30 45
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. IlporpammupoBanue B rpadudeckoii cpeae LabView.

1.1. OG30p TeXHUUECKUX U IIPOTPAMMHBIX CPEJICTB Il aBTOMATH3MPOBAHHOTO cOOpa TaHHBIX
1.2. Uzyuenue nntepdeiica LabView

1.3. ITounck ommbok n otnaaka VI.

1.4. Peanuzauus VI.

1.5. MaccuBbl U KJ1acTepsl

1.6. Pecypcsl u daiins

1.7. MonynpHBIE TIPHIIOKEHUS

1.8. O0menpuHATas METOJMKA MPOCKTUPOBAHHUS U IIA0JIOHBI

1.9. Mcnionb3oBaHue epeMeHHBIX

2. OCHOBBI aBTOMaTU3UPOBAHHOTO cOOpa M 00pabOTKH JJaHHBIX.

2.1. OGopynoBaHue u MporpaMMHoOe obecriedeHrne coopa JaHHBIX
2.2. AHanoroBslil BBOJ

2.3. AHAJIOTOBBII BBIBOJI

2.4. ndpoBoii BBOI-BHIBOI

2.5. CornacoBanue CUTHAJIOB

2.6. CuHxpoHU3aNus

2.7. O0paboTKa CUTHAJIOB




2.8. [MonkmroueHre HECTaHAAPTHBIX cHCTEM cOopa nHpopMauu
3. Pagnodusndeckre uaMepeHusl.

3.1. Ilpunnun geiicteust u Bunasl AT u HHAIIL,

3.2. Ucnonb3oBanue HINM

3.3. ®usuyveckue MPUHIUIBI pa0OTHI JaATYUKOB

3.4. MuxpokonTpoiuiep Arduino

3.5. YnpaBieHue maroBsIM JBUTaTEIEM

3.6. YrpaBieHue cepBOMOTOPOM

3.7. KanubpoBka TepMope3nucTopa

3.8. M3mepenune paccTosiHUS € MTOMOIIBI0 Y3 narduka

3.9. Cucrembl IpsSIMOTO yIIpaBieHMs (MEXaHUUECKas PyKa)
3.10. CucteMsbl ¢ 00paTHOH CBSI3BIO

4. Ilpumenenne paanoGu3n4eckux N3MEpeHUH U CXeMOTEXHUKH [UIs TIPETIOIaBaHuUs B IIKOJIE.

4.1 Ilpumepsl U BO3MOXKHOCTH NPUMEHEHUS PAANO(PU3NYECKUX H3MEPEHHH M CXEMOTEXHUKHU IS
MPENOAABAHMS B IIKOJIE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Jlnst neximii: yueOHas aynmuTopusi, OCHAIIEHHAs: MYJIbTUMEIHA IPOCKTOPOM, SKPAHOM U MHUKPO(OHOM.
J1Jis IpoBeIEHHUS] CEMUHAPOB HA KaxJ10¢ padouee MeCTO: KOMITBIOTED, HA0OP IEKTPOHHBIX
KOMITOHEHTOB, OCIHJUIorpad, reHepaTop CUrHaioB, MynsTuMeTp, LRC-merp. OO1iiee nasuibHOE
o0opynoBaHme.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Tpasuc [Ix., Labview ms Beex. [lep. ¢ anrn. — M. JIMK Tlpecc, 2010 — 904 ctp.

2. benmosckas JL.I'., Y3naiite, kak nporpammuposats Ha LabVIEW, M.: IMK Ilpecc, 2014 1. - 140 c.
3. Marza 0. C., IPAKTUYECKHWI KYPC n1st umkeHepos u paspadorunxo. M.: JIMK Tlpecc, 2014
L. - 208 c.

4. Ieita JI.U., Tounnun JI.A., Tlonnak b.I1., LabVIEW s HoBrukoB U crieruanuctos, M.: [opsuas
ymHuA - Teaexom, 2004 1. - 384 c.

5. bnym Jxxepemu, M3yuaem Arduino: ”HCTpYMEHTBI H METOJIbI TEXHUYECKOTO BonieocTsa: [lep. ¢
a1, — CI16.: BXB-Ilerepoypr, 2017. — 336 c.

6. Iletun B.A., [IpoekTsl ¢ ucnonb3oBanrneM koHTpoiuiepa Arduino. — CII6.: BXB-ITerepOypr, 2014.
— 400 c.

JomnonHurenbsHas auTeparypa

1. Tommunbckwmii B.b. CxeMmotexHnka ananoro-1udpoBbIx Mpeodpazosareinei / yues. mocodue s
By30B.— M. : Texnocdepa, 2014 .— 288 c.

2. I1. btom, LabView: Ctunb nporpammupoanus, [lep. ¢ anri. mox pea. [1. Muxeesa — M. JIMK
IIpecc, 400 c.

3. baropuH B., becconos A., LabVIEW: npakTukym 1o oCHOBaM U3MEPUTENBHBIX TEXHOJIOTHH. - M.
JMK IIpecc, 2010 r. - 232 c.

4. Byteipun [1.A., BacbkoBckast T.A., Kaparaesa B.B., Marepukun C.B., ABTomMaruzanus Quandeckux
MCCIICIOBAaHUI M SKCIIEPUMEHTA: KOMITBIOTEPHbBIC U3MEPECHNUS H BUPTYaJIbHBIC TPUOOPHI HA OCHOBE
LabVIEW 7, Cepus "National Instruments". - M.: JIMK Ilpecc, 2005 1. - 264 c.

5. CypanoB A.4., LabView 7: cnpaBounuk no ¢pynkuusim., Cepust "National Instruments"”. - M.: JIMK
IIpecc, 2005 . - 512 c.

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



https://olimpiada.ru/ - [Toptan onumnua MKoIBbHUKOB OIUMITHAIA.PY.
http://arduino.ru/ - caiit komnaaun Arduino Ha pycCcKOM sI3bIKE
https://mgbot.ru/tools/download.php?file=1486 BricTpsriii ctapT ¢ Habopom Arduino

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHSX MOTYT HCIIOIBb30BaThCS MYIBTHMEINIHHBIC TEXHOIIOTHH, BKIIFOYAst IEMOHCTPAIIHIO
NpE3eHTAINI U BUAC03aNHCEH JEMOHCTPAIMOHHBIX (PM3UYECKUX IKCIIEPUMEHTOB, & TAK)KE CHCTEMBI
JTMCTAaHIIMOHHOTO 00YYEHUs, B3aUMOJICHCTBUS ¢ 00yYaIOMIUMICS IOCPEACTBOM BHICOKOH(PEPSHINH 1
BEOMHAPOB.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIEW 1 MPOMEXYTOUYHON aTTeCTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIoOM CIY>KUT yMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo n1oOWTHCS MOHMMaHHS MU3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



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
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: W.B. l'onoBHuH, KaH[. Qu3.-MaT. HAyK



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-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VK-2.1 ®opMynupyer COBOKYNMHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKue METOAbl M IPUKIATHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MPOeKTHI)

OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIIAH

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIJICIOBAHUM JUIs peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHNUILI pabOThl W AMANa30HbI PabOYMX
apamMeTpoB HCIOIb3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUThH OILEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

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

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPOU3BOAUTH  OLICHKY  MOTPELIHOCTH  H3MEpPEHUH W
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHBIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN




[MK-9.1 3Haer u yMmeeT MNPUMEHAThH (QOPMBI U METOJBI
KOHTPOJIA, OLICHUBAHUS pE3yNBTaToB o0y4eHus

[IK-9 CniocobGeH opraHu30BbIBaTH COBMECTHYIO
(bHU3MKO-MaTEeMaTHYECKUM AUCIUIIIMHAM

Y MHAMBUAYAJIbHYIO YUCOHYIO ICSITEIbHOCTh
00yJaroIuXCsl, OCYIIECTBIATh MEIArorHueCcKy o
MOACPIKKY 00YUAIOIIMXCS C BBIIAIOIIUMHKCS
CIIOCOOHOCTAMU

[IK-9.4 VYmeer ocymecTBusTh OTOOp y4eOHOTO U
METOIMYECKOTO MaTepuaia JUisi pealu3alid B Pa3inyHbIX
¢dopmax oOydeHHs (PU3NKO-MATEMaTUIECKUM JTUCIUTUIMHAM
B COOTBETCTBUU C JTUJIAKTUIECKHUMH [EISIMU U BO3PACTHBIMH
0COOEHHOCTSAMHU 00Y4aIOLINXCS

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHHA

B PE3YJbTATC HU3YUCHUA JUCHUIIINHBI «Pa):[I/IO(i)I/IBI/I‘-IGCKI/Ie U3MCPCHUA U CXCMOTCXHHKaA» 06yqa}0mnﬁc;1
JOJIKCH:

3HATh:
dusnveckre 0CHOBHI Pa0OTH H3MEPUTEIBHBIX IPHOOPOB U JATYHUKOB.
Mertozbl n3mepeHus GU3NUECKUX BETUUUH.
OO0uiue cBeZieHus 0 cucTeMax coopa HHPOPMAIMU U yIIPABICHUSI.
OCHOBHBIE AITOPUTMbI HCIIOJIB30BAHUS U3MEPUTEIHHOTO 000PYIOBAHUS.
OcHoBBI IporpamMmmupoBanus B cpere LabView.
OcHoBHBIE (DYHKIIMH U XapaKTEPUCTUKH MUKPOKOHTpoIuiepa Arduino.
yMeThb:
Pemare mocTaBieHHBIE 3a/1a4H € TIOMOILBIO Cpelbl rpadudeckoro mporpamMmmupoBanus LabView.
[IporpammupoBaTh MHUKpOKOHTpoiiep Arduino ¢ moMmompo cpeapl  rpadUdecKoro
nporpammupoBanus LabView
N3mepsaTh aHATIOTOBBIE CUTHAJIBI, OCYLIECTBIATH COOp HU(POBBIX JaHHBIX.
CamocTosTenbHO pa3paldaTeiBaTh HOBBIC MPOEKTHI Pa3IMYHOTO YPOBHS CIOKHOCTH JUISl YYAIIUXCS
IpOoQUIBHBIX MHKEHEPHBIX KIIACCOB.
BJIA/1eTh:
[IpakTryeckum onbiToM pa3paboTku npuinoxennid B LabVIEW.
HaBbikamu paboTBI ¢ U3MEPHUTEIBEHBIMU PHOOPAMU U YCTPOMCTBAMH, pa3paOOTKU M HACTPOUKU
MU3MEPHUTENIBHBIX CXEM U CXEM YIPaBJICHHS.
HaBbIkoM mporpaMMHupOBaHHst MUKPOKOHTpoIuiepa Arduino.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumep nomamHero 3aganus 1.

1. B cBsa3ke LED u ®orope3ucTop Hamucarh aJifOPUTM IJIABHOTO MEPEXo/la LBETA OT KPACHOIo 0
CHUHETO Yepe3 3€JICHBIN, B 3aBUCUMOCTH OT OCBEIIEHHOCTH. [[apaMeTpsl 3a1aBaiiTe camu.

2. C ucnonp3oBaHue YIBTPa3BYKOBOTO JIaTYMKA PACCTOSHUS HAMUCATh MPOrpaMMy, KOTOpas cuuTaia
OBl KOJIMYECTBO MPOHOCUMBIX 00beKkTOB MUMO Y3J[. CuuTarh HYKHO TOJBKO T€ OOBEKTHI, KOTOpHIC
ronagarot B puaras3os ot 20 go 40 cm ot Y3/,

HporpaMMa JOJI>KHaA pa6OTaTI> 3aIaHHOC KOJIMYCCTBO BPCMCHU U OCTAHABJIMBATHCS 110 KHOIIKE CTOII.

[Ipumep nomamiHero 3aganus 2.

1. JlopaboTtarh airoputM ABYXKOOPAWHATHOW TOABYIKKHM TaK, YTOOBI MPU HAKATHU TPABOW KHOIKH
Mmbimy 3aropaiicss LED (D13) na mare Arduino.

[Ipuuem, Kak IIpu OTCYTCTBUU JABUKEHUS CEPBOIPUBOJOB, TaK U NP JBUKECHUMU.

2. Ilpunymarh U peain3oBaTh aaroput™M (IO OIHOM KOOpIMHATE) MOMCKA SIPKOTO MCTOYHHKA CBETA C
MOMOUIBIO OHOTO (POTOPE3UCTOPA.

[Ipumep nomamiHero 3aganus 3.

1. PeanuzoBath pa3o0paHHBIA HAa ypOKE QJITOPUTM CKOJIB3SIIETO CPEJHErO JUIsl peajbHOH yCTaHOBKHU
"V3/I-panap"/

2. Cobparb ycTaHOBKY C AByMsi DOTOpE3UCTOpaMU U OHUM CEPBOIIPHUBOIOM M PEATH30BaTh AITOPUTM
[TOMCKA SIPKOTO MCTOYHUKA CBETA.

CepBorpuBoz ¢ AByMst (poTope3rcTopamMu T0JHKEH OBOPAUMBAThCS B CTOPOHY Tesie(hoHHOTrO oHaprKa
(nu MO0OTo IPYroro NCTOYHUKA CBETA).




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbBHBIX BOIIPOCOB

1. Yro Takoe morokoBoe mporpammupoBanune B LabView? Uem LabView oTnmyaercst OT TEKCTOBBIX
SI3BIKOB MTPOTPaMMUPOBAHUS?

2. U3 kakux yacteii cocrout VI?

3. Kakue cpescTBa HCIIONB3YIOTCS 11 TOUCKA OMIHOOK B 0Tinaaku VI?
4. OTnuurs MacCUBOB OT KJIACTEPOB.

5. J171s 4yero uCnonb3yloT ONpeAeNUTeNH Tra’?

6. Uto Takoe SubVI u kak ero co3jars U HACTPOUTH?

7. OOmenpuHsATeie MAaOIOHBI MpOrpaMMHUpOBaHus. [IporpamMmupoBaHue MOCIEAOBATEIBHOCTEH U
COCTOSIHUIA.

8. AnanoroBsie u nu(poBbie curHaisl. M3mepsembie napameTpsl. [[puMepbl TaKUX CUTHAIOB.
9. KoMIOHEHTBI, U3 KOTOPBIX COCTOUT CHCTEMa cOOpa JaHHBIX.

10. 3ayem Hy>KHO COTTIACOBAaHHE CUTHAJIOB?

11. IMpunnun padorsr AL u LIAIL

12. Yro takoe LIUM? IIpumeps nprMEHEHHS.

13. Ilpuauunst padotsl PID perymnsitopa.

14. OcHoBuble mapameTpsl 1aTgopmel Arduino.

15. HeoOxomumoe mporpamMmMHOe oOecredeHre Ijsl YHpPaBICHUS MHKPOKOHTpoiuiepoM Arduino c
nomoripto LabView.

[IprMepbl KOHTPOJIBHBIX 33JaHUN

[Tpumep KOHTPOJIBHOTO 33JJaHUS C UCTIOIB30BAaHHEM 000PYIOBAHUS.

B xommexre o6opynoBanus ectb PoTope3ncTopsl, KOTOPHIE MOAKIIIOYAIOTCS N0 U3BECTHOH cxeme (C
nomolpio napHoro pesucropa 10 kOm) xk AL Pe3uctopsl UMEOT JOMYCKH U MX CONMPOTHUBIEHHE R
He TouHO paBHO 10 KOM.

Touno Tak xe 1 PoTOPE3UCTOPHI UMEIOT Pa30POC B CONPOTUBICHUN PY OAMHAKOBOM OCBEILICHHOCTH.
B xommiekte MynBTUMETpa, C IMOMOIIBIO KOTOPOTO MOXKHO H3MEPUTh "TOYHO" CONPOTHBIICHHUE
pesuctopoB R, He npeanoxeno. Ho, MOXKHO M3MEpUTH COIPOTUBICHHE PE3UCTOPOB OTHOCUTEJIBHO
KaKOr0-TO OAHOTO BeIOpaHHOTO. O0BABUTE ero "uaeansHbiM, 10 KOM" 1 OTHOCHTEIBHO HETO U3MEPHUTH
COIIPOTHUBIIEHUE OCTAJIbHBIX.

OnHAaKoO MOXKHO M3MEPUTh COIIPOTUBIIEHHE PE3UCTOPOB OTHOCHTENIBHO KaKOTO-TO OJAHOTO BBHIOPAHHOTO.
OO0bsBUTH ero "uneanbHbiM, 10 KOM" 1 OTHOCUTEIBHO HETO U3MEPUTH CONPOTUBIICHNE OCTAIbHBIX.
Ucnons3ys nogbop koaddunuentos nuHeapuzaunu OP u yuutsiBas "n3MepeHHbie" 3HAYCHHS TaPHBIX
PE3UCTOPOB, HYKHO BBIPOBHATH OTKIMK A1 ABYyX Doropesucropos. T.e. ecnu nBa @P ocBemarorcs
OJIMHAKOBO, TO 3HAUYEHUs] MHTEHCUBHOCTH, KOTOpasi BbIAaeT VI JOIKHBI ObITh IPUMEPHO OJUHAKOBBIC.
Ucnonp3yiite nBa @®P wu ¢donapuk Ha TenedoHe, Hampumep, 4YTOOBI MOJECIMPOBATH pa3HbIC
OCBEILIEHHOCTH.

B oruete 0 BBINOIHEHHOH paboTe HEOOXOAMMO MPEACTaBUTH XOX pabOThl U MOTY4YEHHBIE PE3YIbTaThI,
MPUIIOKUTE (ailll ¢ 3KCIEPUMEHTAIBHBIMUA pe3yjbTaTaMd M IPOTPaMMHBIM Koj, (aiia JaHHBIX 110
BbIpaBHuBaHus OP u daiin nanaex nocne BoipaBHuBaHus OP.

[IprMep KOHTPOIBHBIX 3a4aHUI IO IPOIPAMMHUPOBAHUIO
1. Hammucats nporpammy «BupTyanbHbBIN TeHepaTopy.
2. Hanmcats nporpammy «BupTyanbHbIH ocIipuiorpady.

3. B34Th MMErOIIMIACS KO MPOrpaMMBbI, KOTOpasi B UKJIE BHIBOAUT (YHKIHMIO cuHyca B Waveform
Chart. Heo6xonnmMo Hammcars/I0Mucarh IporpaMmmy, KOTopast BEIBOAMIA Obl TyKe camyro (DyHKIIHIO Ha
npyroit uaaukarop (toxke Waveform Chart), Ho uepe3 3a1aHHBIN HHTEPBAJ BpEMEHH.

Kputepun onennBanus



Onenka "ommuno" (10 Ganmos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0ayioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OamioB) BBICTABISETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, IMOKa3aBIIeMy (parMeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISIETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHumpoBanHblii 3a4€T MPOBOAATCS B YCTHOW ¢opme. 3a JBe HEAENU 10 3a4dera CTYACHTY
npeajaraeTcsi KOHTPOJIbHOE 3ajaHue. Ha 3adere cCTymeHTy HEOOXOAMMO MPOJEMOHCTPHUPOBATH
coOpaHHYI0 pabo4yl0 YCTaHOBKY H pabouwii nporpamMMmHbii koa. Ilpu mnpoBenenun 3auéra
oOyuaromemycsi npefocrasisiercs 90 MUHYT Ha MOATOTOBKY K orBery. Ompoc oOyuaromierocs He
JOJDKEH TPEBBINIATh OHOTO ACTPOHOMHUYECKOTO Yaca.



