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
kadeapa MPUKITaTHON MEXaHUKH

Kypc: 1
KBaJIMpUKALS: 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

W.H. 3aBbsu10B, kaHz. pus.-Mar. HayK, CTAPLIMHA MPErnoJaBaTeib

B.M. Ky3bmenko, kana. ¢u3.-Mar. HayK, CTapIInid HayYHBIA COTPYAHUK, JOLEHT
JI.JI. ITonoB, cTapimii mpenoiaBaTeb

C.U. Turapos, kana. pu3.-Mat. HayK, CTAPIIMKA IpEnoJaBaTeib

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl npukiaaHoi Mexanuku 18.03.2020



AHHOTANMA

JlMcuuIuinHa MOCBSIEHA COBPEMEHHBIM METO/aM cOopa JIKCIEePUMEHTANbHON WHpOpMauu U o0paboTKu
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

*  (opmupoBaHHME 3HAHMH NO OCHOBAM KOMIIBIOTEPHOTO MOJCIHPOBAHUS M aBTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHUSA TEXHUUYECKUX JeTalicil, COOPOUHBIX €AMHUIl U JEKTPOHHBIX YCTPOICTB Ha OCHOBE

crauaaptoB ECK/I;

*  pa3BUTUE HABBIKOB TPEXMEPHOI'O KOMIIBIOTEPHOI'O MOJAEIMPOBAHUA B Cpelle IPUKIIAJHBIX [IAKETOB

SolidWorks, KiCad;

* OCBOCHME NPOrpaMMbl Kypca CO37aeT HEOOXOOUMYI0 0a30BYI0 OCHOBY MHXEHEPHOTr0 0Opa3oBaHus,
HEOOXOAMMYIO JUISl AajbHEHIIEH YCIIeNIHOM MPO(eCCHOHANBHON ACATEFHOCTH B Pa3IMUHBIX OTPACIISX

HAyKU U TCXHHUKU.

3agauu AU CHUILIHHBI

® HAy4YUTb CTYACHTOB MMPAaKTUICCKUM HaBbIKaM 110 CXEMOTCXHUYICCKOMY nu
(bYHKI_H/IOHaJIBHO—JIOFI/I‘-IGCKOMy MOACIIUPOBAHHULO,

¢ HaAY4YUTb CTYACHTOB UCIIOJIB30BATh COBPECMCHHOC 060py,[[OBaHI/Ie AJId TPOBCACHUA CAMOCTOATCIIbHBIX

HCCIICIOBAHMI;

® AaTb NPEACTaBJIICHUC 00 »Tamax IMPOU3BOACTBA H3ACJIHA, HAYUHaAdA OT €ro MOACIUPOBAHUA U
MPOCKTUPOBAHUA 1O U3TOTOBJICHUS (HpOXO,Z[SI 110 BCEM TCXHOJIOTHYCCKUM uenquaM).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

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

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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBaTh U PEaIM30BBIBATH TPACKTOPUIO
caMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VYK-6.1 Ormpenenser nOpuOpUTETH  POodhecCHOHATBHON
JEATEIIbHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAaHMSA Ha
OCHOBE CaMOOLICHKH

VK-6.2 CrnocobeH  MIaHHpOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHUH NPOoeCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh NMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

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

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON

rianTrr rAamrr ATy AR A AT vr Lrreer N A AmTITTA ATerTA

I1IK-1.1 Bnameer  QyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH




HpoAMTlaU vuilavin) n \ymjin) 1CUPCIn1CURNT

[IK-1.6 3HaeT ocHOBHBIC TMpaBWiIa TOBEJCHUS U pabOTHl B
(aHATMTHYECKIE M IMUTAIIMOHHEIC)

COBpPEMEHHO Hay4HO# 1abopaTopun

HCCIIEI0OBaHUS
[1K-2 Cnocoben ananusuposats nosydeHusie B |[IK-2.1 Bnageer meromamu cratuctudeckoil oOpabOTKU U
X0ZIe HayYHO-HCCIII0BATEIBCKON pabOThI aHaJln3a Hay4yHbIX JaHHbBIX

JAHHBIE U JI€TIaTh Hay4YHbIE BHIBOJIBI

(3aKTrOueHMS)

3. [lepevyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOTYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCst JOJDKHBI
3HATh:
* OCHOBHBIE METO/IbI aBTOMAaTH3UPOBAHHOTO cOOpa 1 00PabOTKH IKCIIEPUMEHTAIIBHBIX JJAHHBIX;
* OCHOBHBIE METOJIbI MOJICIIUPOBAHUS, TPOSKTUPOBAHUS M KOHCTPYHUPOBAHUS,;
* [PUHLUIEI YHKIMOHUPOBAHUS COBPEMEHHBIX IEKTPHUYCCKUX U AIEKTPOHHBIX PHOOPOB;
* COBPEMEHHYIO H3MEPHUTEILHYIO TEXHUKY;
* HOBBIC TEXHOJIOTMH IIPOU3BOCTBA HJIEKTPOHHOI armaparypsl.
YMETb!
* II0JIb30BAThCSl CBOMMU 3HAHUSIMH ISl PEILICHHS TIPUKJIAIHBIX M TEXHOJOTHYESCKHX 3a/1a4;
* JIe7IaTh IPABUIbHBIC BBIBOBI U3 COMOCTABICHUS PE3YyJIBTaTOB TEOPHH M DKCIICPHMEHTA,;
* MPOU3BOAMTH YHCIICHHBIC OIICHKH 10 MOPSAKY BETHYHHEL,
* BUJICTh B TEXHMYECKHUX 3aJa4ax (GU3MIECKOE COACPIKAHKE;
* MPaBWIBHO OLICHMBATH CTEIICHb JJOCTOBEPHOCTH MOTYYAEMBIX U3MEPSICMbIX BEIHUYMH;
*  5((peKTUBHO HUCMOIB30BaTh MH(POPMALMOHHBIE TEXHOJIOIMH U KOMIIBIOTEPHYIO TEXHHKY IS
JOCTIIKCHUS TIPUKIIQJTHBIX PE3YJIBTATOB.
BIIAJICTh!
* HaBBIKAMH OCBOEHHSI OOJIBIIOro 00beMa HH(POpMAIUH;
* HaBBIKAMH CaMOCTOSITEIBHON PaOOTHI;
* KyJIBTYpOil IOCTAHOBKU M MOJCIMPOBAHUS MPUKJIAIHBIX 3a/1a4.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenue B MOJICJINPOBAHUE 4 10
3NIEKTPOHHBIX ycTpoiicTB (EWB)
) HpOCKvTI/IPOBaHI/Ie 3JIEKTPOHHBIX 4 10
YCTpOMCTB
3aHATUS 1O JIEMEHTApPHOH TEXHOJIOTMU
3 H3rOTOBICHUA HeC”I:'aHHapTHOﬁ ] 15
IEKTPOHHOU H3MEPUTENbHON TEXHUKHU
JUISL DKCTIEPUMEHTAIBHBIX UCCIICIOBaHUN
JlabopaTopHsiii MPAKTUKYM o
4 aBTOMaTH3aIU1 IKCIIEPUMEHTATBHBIX 8 15
HCCIe0BaHUI
Mertoubl IIPOEKTUPOBAHUS B
5 MPOrpaMMHOM  IPUKIIATHOM MakKeTe 6 10
Solid Works
Hroro yacos 30 60
Iloaroroska k sk3aMeHy 0 gac.




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

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. BBesieHne B MO/ieIMpOBaHUE JIEKTPOHHBIX ycTpoiicte (EWB)

Pe3onanc HanpsskeHuit u TokoB. Bempsamurens 1 U 2X HMOTyNepHOAHBIA U MOCTOBOW. YMHOKHUTENb
HaIpsHKEHUS.

2. IlpoexTupoBaHue NEKTPOHHBIX YCTPONCTB

BrluepunBaHue mpoCTEUIINX 3IEKTPOHHBIX cXeM. Pa3Bojka meuaTHOM IUIaThl MPOCTEHIIEH CXEMBI.
Osnakomiienue ¢ nakeroM Ki-CAD ¥ mpoeKTUpOBaHHUE yCUIUTENS] HU3KOH YacTOTHI.

3. 3aHATHS TIO DJEMEHTApHOM TEXHOJOTUHM W3TOTOBICHHUS HECTAaHAAPTHOW 3IEKTPOHHOU
M3MEPUTENBHON TEXHUKH JUISl SKCIIEPUMEHTANIBHBIX HCCIIET0BaHUI

BBopHas nekius mo MeToiaM pa3paboTKH 3JIEKTPOHHBIX CXEM, a TaKKe IMTYYHOTO (J1abopaToOpHOTO)
U TPOMBIIUICHHOTO HM3TOTOBIICHHS JJIEKTPOHHOW ammaparypbl. OOmiee BpeMsi BBOTHOHM JIeKIUHU 2
Jaca.

[IpakTudeckue 3aHATHS MO KM3TOTOBJICHUIO MPOCTHIX YCTPOMCTB 3JICKTPOHHON TEXHHUKU HABECHBIM
MOHTaXOM. Hamnajika W uchbITaHUE CO3JJAHHBIX YCTPOWCTB C WCHOJNB30BAHUEM THITOBOH (OOBIYHO
MIPUMEHSIEMOI ) U3MEPHUTEILHON TEXHUKH.

4. HaGOpaTOpHBIfI MPAaKTUKYM 11O aBTOMATU3alluU SKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ

[IpakTHKyM MOAEIMPYET NPOBEAEHHE CIIOKHBIX OSKCIEPHUMEHTAIBHBIX paboT ¢ pasereHuem
MPOIIECCOB M3MEPEHUSI M 00pPaOOTKU JaHHBIX (COOp JAaHHBIX — U3MEPEHHE MPOU3BOIUTCS HA OIHUX
KOMITBIOTEpaX, a 00paboTka — Ha JPYruX ¢ MEPEChUIKOH JaHHBIX MO JoKambHOU ceTH). [Ipu Takoit
OpraHHM3alUK AKCIIEPUMEHTAIBHBIX PabOT BO3MOXKHO NPOBEICHUE CHUHXPOHHBIX H3MEPEHHU B
pa3HbIX PErnoHax M, Jake, Ha Pa3HbIX KOHTMHEHTAaX C Iepefadeii mHpopManuu B OOLIMHA IIEHTP
00paboTKH 10 IMO0ATHHBIM CETSIM.

[TpakTHKyM cOmEp>KUT 7 1abOpaTOpHBIX YCTAHOBOK, MpeIHAa3HAUYEHHBIX JUIS aBTOMAaTU3UPOBAHHBIX
M3MEPEHUH Pa3HOPOAHBIX IPOIECCOB C 3aMUChI0 MH(POPMAIMHM Ha ITEPCOHAJBHBIC KOMIIBIOTEPHI
cOopa MaHHBIX C JaTYMKOB (HU3MUYECKUX BeIWYMH. M3MepeHnss mpous3BOAATCS HEOOIBIIMMU
KOJUIGKTUBaMH (TIOATpynmamMu 2-3 CTY[JeHTa C CaMOCTOSTENbHOW BHYTPEHHEH OpraHu3aIiei)
HETIOCPE/ICTBEHHO Ha JKCIIEPUMEHTAIbHBIX ycTaHOBKax. llomyuennas mHdopmanus nepenaéres 1mo
JOKAJIbHOW CEeTH Ha CepBep, 3areM CTYICHThl 00padaThiBaroT WH(OpManUio (MIPOU3BOASAT
KarOpOBKY, 00pabOTKy KCIIEPUMEHTAIBHBIX JaHHBIX, HHTEPIPETANNI0 U 0OpMIICHHE PE3yIbTaTOB
— mocTpoeHue rpadukoB U mp.) Ha orAenbHbIX [IK mHAMBHIYyanpHO. 3a ceMecTp KaXKAblid CTYICHT
BBITIOJIHSCT JI0 7MHU Ja0OpaTOpHBIX padoT. OOpaboTKa JaHHBIX MPOU3BOAUTCS CPEICTBAMH IaKeTa
“Grapher” Ha wactu pabot (Ne2 u Ne5) cryneHTsl pazpadaTbIiBaloT MpOrpaMMHOE OOecIedeHne A
cOopa JaHHBIX (IPOrPaMMHUPOBAHNE BHEUIHUX YCTPOWUCTB). TakuM 0Opa3oM, HCHONB3YIOTCS 3HAHUS,
MOJyYEHHbIC Ha MPEABIIYIIMX 3aHATUSAX. BpeMs BBINOJIHEHHs OIHOW J1abopaTopHOW padboThl — 4
yaca. B urTore BBHIMONHEHMS Ka)JI0W paObOTHI CTYIACHTY pekoMeHayeTrcss opopMuTh kparkuii (1-2
CTpaHHMIBI) OTYET, COACPKAIIMI TMOCTAHOBKY 3a1auu, Tpauku wiau TaOmuipl 00paOOTaHHBIX
9KCTIEPUMEHTAIbHBIX JAHHBIX U KPATKHE BBIBOJBI (BBIBON).

Cocras npakTrkyma (71a00paTopHBIX paboT):



Pabdora Nel. W3mepenume aprepHanbHOTO JdaBicHHA. VI3MepeHue apTepuaNbHOTO —JABJICHUS
MPOBOJUTCS Yy CTYACHTAa B CIIOKOWHOM COCTOSIHUM W TOCJE MHTEHCHUBHOU (DU3MUYECKOW Harpy3KH.
VYcraHOBKA  COAEP)KUT  MEAUMUMHCKUM TOHOMETp €  JIEKTPOHHBIM  JaT4MKOM  JIaBJICHUS,
aHanoro—1udpossiM npeodpazoBareneM (ALII) u nepcoHanbHBIM KOMIBIOTEPOM cOOpa JaHHBIX. B
Xo7le paboThl CTYAEHTHI MPOM3BOAAT KaJIMOPOBKY H3MEPUTEIbHOM CHCTEMbI (CTaHIAPTHBIM
MaHOMETPOM MEAMLIMHCKOTO TOHOMETPA), U3MEPSIOT apTepHalbHOE JaBiieHHe (B xoxe o0padoTKu
(aitia BpeMEHHOU 3aBUCUMOCTH JIaBIICHUS - KXl y3HAET cBO& nmamienue). st cOopa JaHHBIX
HCIOJIB3YETCsI TOTOBOE MPOrpaMMHOE 00eCIedeHre U U3MEpHUTENIbHAs CHCTEMA.

Pabora No2 Ompenenenue CKOPOCTH paclpoOCTpaHEHUsT BOJHBI HA TIOBEPXHOCTH BOJbL. 3mepenue
CKOPOCTH TTOBEPXHOCTHOH BOJHBI TPOUCXOAUT B THIPOJIOTKE. YCTAHOBKA CONEPKHUT THIPOJIOTOK C
JATYNKOM YPOBHS M JAaTYUKOM COCTOSHHS BBUIMBHOTO IIUTIO3a JUIS MCCIIEAOBAHUS OJHOMEPHOIO
pacrpocTpaHeHus] TOBEPXHOCTHOW BONHBL. CTYIEHTHI pa3padaThiBalOT KOMITBIOTEPHYIO MPOTPAMMY
(ma s3pike «Basic» mimm «Borland C», mo BbIOOpY cTyneHTOB). CTyIEHTHI MPOU3BOMAAT 3aIUCh
BPEMEHHOH 3aBHCUMOCTH YpPOBHS B OJHOW TOYKE THAPOIOTKA OT MOMEHTa BO3HUKHOBEHHS
BO3MYIICHHS B (aiid (MCHONB3YIOT CaMOCTOSTEIBHO Pa3pabOTaHHYIO —CIIEHAIM3HPOBAHHYIO
nporpammy). Mubopmanus mnepecsiraeTcst Ha cepBep, 3aTeM NEpENHCHIBACTCS C CepBepa Ha
unauBunyanbHele [1K, rae npousBoautcs o6paboTka (onpeaeaeHne N3MEPEHHONH CKOPOCTH BOJHBI U
CKOPOCTH, PACCUUTAHHOM 110 TEOPHH MEJIKOH BOJIbI, OpopMmiieHHE Tpaduka oTuéTa).

Pabora Ne3. Mi3amepeHue ckOpoCTH pacipoCcTpaHEeHUs] BOSMYIIIEHUH B Bo3ayxe. B paboTe HeoOXoaumo
MPOU3BECTH M3MEpPEHHE CKOPOCTH 3ByKa B Bo3ayxe M KoHIeHTpauuu CO2 B BBIIBIXa€MOM BO3IYyXE
(0 CKOpPOCTM 3ByKa). YCTaHOBKAa COACP)KUT MAJUHHBIM KaHal C MCTOYHUKOM HMILYJIbCHBIX
BO3MYLICHUI (B TOpIE), ABa AAaTYWKa BO3MYIICHUH (JATYMKHU JABJICHUS pa3MEIICHBl B KaHAJIE Ha
(DUKCUPOBAaHHOM paccTOsiHUM), NU(POBOH 3amoMuHarommid ociwmiorpad, ces3s ¢ [IK cbopa
naHHbIX. CTyA€HTHI IPOU3BOAAT U3MEPEHUs, IEPEChUIAOT JaHHbIC Ha CepBep, 3aTeM 00padaThIBarOT
Ha nHanBuayanbHbIX [IK. IIporpammuoe oGecrieuenne — roTroBoe n3 KOMILIEKTa ociuuiorpada.

Pabora Ne4 M3ydeHue CHeKTpaibHBIX 3aBUCHMOCTEH Pa3IMYHBIX MOBEPXHOCTEH MHOTOKaHAJIHHBIM
ONTHYECKUM  aHAJM3aTOPOM.  YCT@HOBKAa  COACPXKHUT  AU(PaKIMOHHBIA  crekTporpad ¢
MHOTOJJIEMEHTHBIM (POTONMPUEMHUKOM B BBIXOMHOW Tuiockoctu (nuHeiika [13C, 2700 anemeHTOB).
EnnHoBpeMeHHO moirydaeTcsi CHEKTP BO BCEM BUIMMOM Juana3oHe. CTyIeHTBl CHUMAIOT CIIEKTPBI
W3IYYCHHST PACCESHHOTO IBETHOW Oymarod (KpacHOHW, CHUHeW, 3enéHoil, Oemoil W  cepoil).
[lepechutator maHHBIE Ha cepBep. VHauWBUayaabHO 00padaTHIBAIOT —CHEKTPBI, IPOU3BOMASAT
KamuOpoBKy crekTporpada (1o JIMHUSAM PTYTH KaduOpPOBOYHOW JIAMITBI), MOJYYarOT CIEKTPHI B
rpaguyecKoM BHUJIE Ha SKpaHaX MOHUTOPOB U ONPEACIISIOT allb0eI0 ISl KaXKI0H MOBEPXHOCTH.

Pabora Ne5. JlucTaHmuoHHOE ompeselieHre TemIeparypsl Tell mo uwHppakpacHoMy u3nydeHuio. B
paboTe HEOOXOOMMO IPOM3BECTH HM3MEPEHUE SPKOCTHOW TeMIeparypbl IMOBEPXHOCTH OyMard.
YcranoBka cogepxutr MK paguomerp na 6aze 6omometpa, AL, mratus anst KperuieHus Oymarm,
n€n, aleToH, KOMHATHBIA TepMoMmeTp. CTyIeHTHhl pa3padaThiBalOT MPOTrpaMMHOE OOeCTiedeHue s
cUCTeMbl cOOpa JaHHBIX (UCIONIb3yeTcs HE MPOMBINIICHHBIH, 15-Tn paspsanbiii ALl aBoiiHOTO
uHTerpupoBanus noj ISA mmuny). 3atrem 3anuchiBarOT B OAMH (aill CUTHANBI OT CyXOll Oymaru
(KoMHaTHast TeMIeparypa, rmepBasi KaTuOpOBOYHAs TOUKa), OT TAIOIIETO JibJia (BTOpasi KaTuOpoBOUHAas
TOYKa), 3aTeM IOJHMBAIOT Oymary HarpoTHB BXOIHOTO 3pavyka MpuOopa HEOOIBLIIMM KOJINYECTBOM
arierona (He Gomee 10mn — Oe3omacHas KOHIEHTpAIMs B TIoMelleHur). JlaHHbIe mepechuIaloTcsl Ha
cepBep, Jaiiee MPOM3BOAWUTCS HWHAWBUAYyaldbHas oO0pabOTKa JaHHBIX, MOJIy4aeTcsi TIpaduk
3aBHCHMOCTH SIPKOCTHOM TeMIlepaTyphl OT BpeMeHH. PaboTta 3aBepiaercs ohopmileHUEM OTUETA.
Pabora Ne7. UsMepeHune pacxojia 3aTOMICHHON CTPyH. YCTAaHOBKA COJCPKHT IIEHTPOOESKHBIH HACOC C
J03BYKOBBIM COIUIOM. DJIEKTPOHHBIA JAaTYUK JABJICHHUS C MPOTPaMMHO IEepeMeIaeMoil TpyOKoi
IMuto. A Tarxxke, ALIll, mporpammHoe obGecneuenue, cozmanHoe B cpeae MATLAB. CryneHTs
MPOM3BOMAT KaNMOPOBKY JaTdWKa JABICHHS W 3AIMCHIBAIOT NMPOQHIM JaBICHUS CTPYH B (paidibl.
[epecbuiatoT Qaiinbl Ha cepBep C MOCIEAYIONIeH WHANBHYaTbHOH 00paboTKO.

Bonee noppo6HOe onucanue pador cm. B [1].
5. MeTojipl IPOEKTHPOBaHUS B MpOrpaMMHOM TpukiagHoM makere Solid Works

Beenenne B SolidWorks. Hutepdeiic momnb3oBarens. JlepeBo KOHCTPYHUpPOBAHHSA, MEHEIKEPHI
CBOWCTB, MeHeKep KoHpHUrypanuii. TexHuka moctpoeHust 3cku30B. [lnockoctn ackmza. OOBEKTHI
scku3a. [IpocTaHOBKA pa3sMepoB M HaIOKEHHE TEOMETPUUECKHUX B3auMOcCBs3el. HeonpenenenHocTs,
OIIPEAETICHHOCTh M TEPeoNpeneNeHHOCTh dcku3a. Co31aHue OCHOBHBIX 3-X MEpHBIX 3JIEMEHTOB
(OoObImIKa, BRIpE3) METOJAMH BBITSATHBAHUS M BPALICHHUS KOHTypa. MeHemKephl CBOMCTB KOMaH]
CO3/IaHUS JJIEMEHTOB.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

aynTOpUsl, KOMIIBIOTEPHI, JJAOOPATOPHBIC YCTAHOBKH, KOTOPBIE COAEPIKAT CHCTEMy cOopa JaHHBIX Ha
6aze [IK u ALIII 1 coearHEHBI B JTOKAIBHYIO CETh, MOHTaXKHas IuIaTa, ocuuiuiorpad, reaeparop HY,
MYJIBTUMETP, a TAKXKe MYJIBTUMEINIHOEe 000pyJ0BaHKE (IIPOEKTOP, UHTEPAKTUBHAS JOCKA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

CoBpeMeHHbIE TEXHOJIOTUH (PU3UUECKOTO KCTIEpUMEHTa 1 00paboTku pe3ynbratoB [TekcT] :
JlabopatopHslii mpakTukym / M-Bo oOpa3zoBanust 1 Hayku Poc. @enepanuu, Dea. areHTCTBO 1O
oOpa3zoBanuio, Mock. ¢u3.-texH. uH-T (roc. yH-T), Kad. npuxi. mexanuku ; b. K. Tkauenxo [u ap.] -
M.U3n-80 MOTU,2007 - HaxomuTcst Ha Kadenpe MPUKIAIHON MEXaHUKH, pa3IaroTcs Ha 3aHSITHSX.

JomnonHutenbpHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ [ snexTponHast 6ubnuoreka duszrexa.

2. http://my.solidworks.com/ [] on-line training SolidWorks.

3. http://www.autodesk.com/education/home [ on-line training AutoCAD.
4. https://Ims.mipt.ru/course/view.php?id=212

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX IPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

VYenemHoe ocBoeHne Kypca «OCHOBBI MH)KEHEPHOM MOATOTOBKHM» — IpPEAIojaraeT J100pOCOBECTHOE
MIOCEIICHNE 3aHATHMN, BBINIOJHEHUS COOTBETCTBYIOIIMX 3aJaHMM, a TakkKe clady J3THX 3aJaHHd B
OIIPEJIEIICHHBIN CPOK.

JUis  oOyuaromuxcsi, MPONYCTUBIIMX [0 YB&KUTECIBHOW IPUYMHE 3aHATUS, HA3HAYaIOTCs
JOTIOJTHUTEIIbHBIE 3aHSTHSI B KOHIIE CEMECTPA.

HpI/I OOATOTOBKEC MOXKHO HMCITIOJIB30BATh CICAOYIINUC MAaTCPpUAJIbI:

1. B.K. Tkauenko, A.M. AnsoreB, M.B. GepesnukoBa, A.Il. 3yeB, M.A.MemkoB, C.C.Heropsies,
M.B.PsixaxoB, JI.JI.IlonoB "CoBpeMeHHbIE TEXHOJIOTHMH (PU3NUYECKOTO IKCIEPUMEHTa M 00padOTKH
pesynbraroB: Jlabopatopuslii npaktukym."- M.: MOTHU,2007-120c.

2. ArabexoB ['M. Teopernmdeckwe OCHOBBI JJIEKTPOTEXHUKHW. JIMHEWHBIE JIIEKTPUUYECKUE IICTIH.
Yuebnoe nocobue. Jlans, 2009.

3. Kapnamyxk B. U., Kapnamyk C. B. Dnexrponnas naboparopus Ha IBM PC /MHcTpyMeHTanbHbIE
CPEeICTBa M MOJIETTMPOBAaHKE AIeMEHTOB npakTudeckux cxem. M.: Conon-Ilpecc, 2008.

4. JlrxoHc M. Dnekrponuka — npakrtudeckuii kype. M. Texnocdepa. 2006.

5. Conory6 A.B., Cabuposa 3.A. SolidWorks 2007: TexHonorus tpexmepHoro moaenuposanust. CII0.:
BXB-Ilerepoypr, 2007.

6. AmsamoBckuii A.A. SolidWorks/COSMOSWorks 2006/2007. WmxeHepHBIH aHAJIN3 METOIOM
KOHEYHBIX 311eMeHnToB. — M.:JIMK, 2007.



7. Mynapesa H.1O., 3araiiko C.A. Camoyuurens SolidWorks 2006. CI16.: BXB-I1etepoypr, 2006.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MpuKIaAHON MEXaHUKH

Kypc: 1

KBaJupuKaAnus: OaxanaBp

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

M.B. bepesnukoBa, kaJl. pu3.-Mar. HayK, IOIEHT, IOIIEHT

W.H. 3aBbsinoB, kaHa. (pU3.-MaT. HayK, CTApIIMK TpenoaBaTellb

B.M. Ky3bMeHKo, kaH1. ($U3.-MaT. HayK, CTApIINN HAYYHBIH COTPYIHUK, JOIEHT
JIJL. TIonos, cTapuinii IpenogaBaTeib

C.U. Turapos, kaua. (pu3.-MaT. HAyK, CTAPIINN PENo/IaBaTeb



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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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

VYK-6.1 Ormpenenser npUOPUTETH  MPOodhecCHOHATBHON
NEeSITEeIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
OCHOBE CaMOOIICHKH

VK-6.2 CrnocobeH  mIaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Y IPOACIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIb30BaTh 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 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl 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 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT 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 TpaBWiIa TOBEJACHUS U pabOTHl 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 METO/Ibl aBTOMaTU3UPOBAHHOIO cOOpa 1 00PaOOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX;
* OCHOBHBIE METOABI MOJEIUPOBAHMS, TPOCKTUPOBAHUS U KOHCTPYUPOBAHUS;

* NPUHIUIBI PYHKIIMOHUPOBAHHS COBPEMEHHBIX IEKTPUUECKHUX U 3JIEKTPOHHBIX IIPHOOPOB;

* COBPEMEHHYIO UBMEPHUTEIBHYIO TEXHUKY;

* HOBBIE TEXHOJOIMU [IPOU3BOJICTBA MIEKTPOHHOMN anmaparyphl.

* TI0JIb30BaThCS CBOMMU 3HAHUSIMHU JUIS PELICHHUS MTPUKIIAAHBIX U TEXHOJIOTHYECKHUX 3aa4;

* JleJaTh IPaBUIbHbIE BHIBOABI U3 COIIOCTABICHUS PE3YIbTaTOB TEOPUU U IKCIIEPUMEHTA;

* IIPOM3BOAUTH YUCIEHHBIE OLIEHKH 110 MOPSAKY BETUUHHBI;

* BHJETh B TEXHUUECKHUX 3a/1a4ax (HU3MUECKOE COACPIKaHHE;

* TIPAaBWJIBHO OLIEHNBATh CTENEHb JOCTOBEPHOCTH MTOJy4a€MbIX U3MEPSEMBIX BEJIUYHH;

. 3G PEKTUBHO HCIONb30BaTh HMH(MOPMAIOHHBIE TEXHOJIOTHMM M KOMIBIOTEPHYIO TEXHUKY IS

AOCTUIKCHUSA NMPUKIIAIHBIX PC3YJIbTATOB.
BJIaJd€Th:

* HaBBIKAMH OCBOEHHSI OOJIBIIOro 00beMa HH(POpPMAIUH;

* HaBBEIKAMH CaMOCTOSTSIbHOMI pa6OTLI;

* KYJIBTYPOH IIOCTAaHOBKH U MOAEIMPOBAHUS IPUKIIAJHBIX 3a/a4.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aJaHHMil, HCMOJb3yeMBIX /IJsl OIEHKH 3HAHMI,
YMeHUil, HABbIKOB

HpOMe)KYTO‘-IHaSI arrecragusa 1Mo AUCHUIIJIMHE «OCHOBEI HH)KeHepHOﬁ IIOATOTOBKH  »
ocyuiectBisieTcs B hopme AudhepeHInPOBAHHOTO 3a4eTa.

Texkymuit KOHTPOJIb OCYIIECTBISAETCS B (DOPME YCTHOTO OINPOCA WIJIM BBITIOJHEHHs 33aJIaHUM TI0
Ka)XJIOM TEME.

[IepeueHb BOIPOCOB M TUIIOBBIX KOHTPOJIBHBIX 3aIaHHUI

[To Tteme «lIpakTHueckue 3aHATHS 110 O3HAKOMIIEHMIO CTYIEHTOB |-ro Kypca ¢ MeToJaMu
IPOrpaMMHUPOBAHUS BHEIIHUX YCTPOWCTBY». IIpu BbIMONHEHUM PabOThHl CTylneHTaM Tpelyercs
BBITOJIHUTH CIEAYIOIIUE JACHCTBHS (3aJaHKs) U NPEACTaBUTH (B YCTHOH (opMe MM Ha dKpaHe
monutopa [1K) KoHTposIbHBIE MaTepUaIbI:

1. IlpocaymaTs JIEKIMIO O METO/IaX MPOrPaMMHOIO YIPaBJIEHUS BHELIIHUMU YCTPOIICTBaMH,
IpOYNTaTh ONHMCAHUE JIAOOpPAaTOpHOW paboOThI, 3aTeM OTBETUTh Ha BOIPOCHI
npernoaaBaress.

2. Pazpabotarh ynpapisIoLlyo IporpaMMy Ui BBIBOJA YHCEN B yueOHOE BHEILIHEE
YCTPOMCTBO (MHANBUIYaJIbHOE 3a/1aHNE KAYKIOMY CTY/IEHTY - IBETOMY3bIKa),
IPOIEMOHCTPUPOBATH pabOTY MPOrPaMMBI IIPEIO1aBATENI0 (MUTratOIIKeE 110
KOHKPETHOMY MHJIMBUyaJbHOMY aJIFOPUTMY CBETOAMOAbI HA yueOHOM Moaenu
BHEILIHETO YCTPOUCTBA).

3. Paspabotare nporpammy s yrpasienust AL npexssBuTh npemnogaBateinto padboTy
IporpaMMsbl B BUJie rpauka 3aBUCUMOCTH HAPsHKEHUs Ha KOHAECHCATOPE OT BPEMEHU
3apsiia (oO1iee AJig BCeil TPyMIbl 3a/1aHUE, UHIMBUIYATIbHOE BBIMIOJTHEHUE).

4. JlopaGotath nporpammy ympasinenus ALIT onepatopamu, npeaHa3HadYeHHBIMU AJ15
ornpezeneHuss EMKOCTH UCCIIEyEMOI0 KOHAEHCAaTopa.

5. Tlomyunts (Ha 3KpaHe MOHUTOpA) rpadKU 3aBUCUMOCTEN HANpPsKEHUs U EMKOCTH
KOHJIEHCATOpa OT BPEMEHHU, 110Ka3aTh MPENOoJaBaTelt0, 00CYAUTh PE3yJIbTaT
(MHIMBHTYaTIbHO).

[To teme O3HakomJieHHWE C NPUKIATHBIMU MAKeTaMH, NpeJHa3HAYEHHbIMH s 00paboTKu
IKCIepUMeHTaNbHbIX JaHHBIX «OpenOffice.org Writer»:

CTyneHTbI TOJKHBI CaMOCTOSITEIbHO BBIITOJHUTD CIEYIOIIEee 3aJaHUe C TEKCTOM, KOTOPBIii
WH/IMBUYAIBHO JUTS KaXXI0TO MpejiaraeT mpero1aBaTelsb.

OCHOBHBIE IYHKTBI JJIs1 IPOBEPKHU 3aaHUS:

OTnenbHBIA CTHITB 71 IEPBOM CTPAHMIIBI M OTACTBHBIHN IS TOCTEIYIOIINX CTPaHHIL
PaccranoBka Hymepaiu ¢ UCIOJIb30BaHHEM aBTOHYMEpaluu

PaccranoBka TekcTa B KOJIOHTUTYJIAX

Hcnonb3oBanue ctuieit ad3ana it popMaTUpOBaHUS TEKCTA

Ucnons3zoBanne Latex mogoOHOTO penakTopa s BBoaa Gopmyi

PaccranoBKa OTCTYNOB IIPU MOMOILM TaOyIsAIUN

Coznanue Tabnun u rpapukoB nmyreM konupoBanus u3 LibreOffice Calc

Co3naHue ornaBieHus aBTomarndeckumu cpeacrsamu LibreOffice Writer

N~ WNE

[To Tteme O3HakOMJIEHHME C MPUKIAAHBIMU MAKeTaMH, MpPEAHA3HAYEHHbIMU i 00pabOTKU
JKCIIepUMEHTANIBHBIX AaHHbIX «Golden Software Graphery:
1. Yro takoe kanubpoBka?
2. Kax HanecTH rpaduky Ha MUJZTAMETPOBKY?
3. Kaxk npuBecTH cyniecTByromuii rpaduk K HOBOM cucreMe KoopauHat?
4. Kak HaHecTH Ha aHHBIN rpadUK CepuI0 HOBBIX IPaQUKOB B MHBIX KOOPJIMHATHBIX OCAX?
5. KaxkoBo Ha3HaueHue omuu Spling Smoothing?



6. Kak BblAETUTH 4YacTh  MHOTOKOMIIOHEHTHOTO  rpaduka Uil JajbHeHIero
peIaKTUPOBAHUS?

[To Teme «JlabopaTopHbIil MPAaKTUKYM IO aBTOMATH3aLUU SKCIIEPUMEHTAIbHBIX UCCIIETOBAHUI.
AJTOPUTM BBITIOJIHEHHS 3aJJaHUH TI0 KaXK101 1abopaTopHOi paboTe:

1.CtynenTsl [OJDKHBI MPOYUTATh ONUCAaHUE JAOOpaTopHOW pabOTHI, 3aTEM paccKas3arb
IPENoJIaBaTeN0 CoAepKaHue padoThl U MOPAIOK €€ BBINOJHEHHS (110 MaTepHajaM OIHCAHUs),
3aJ1aTh BOIIPOCHI.

2.CaMOCTOATENBHO PACIpeNeNIuTh OO0SA3aHHOCTH MEXKJy UJICHAMH MHKPO-KOJUICKTUBA IS
BBITMIOJTHEHHSI KCIIEPUMEHTAIIBHBIX Pa0OT, COOOIIUTE PE3yibTaT MPEnojaBaTelto.

3.ITocne pa3pabOTKK yMpaBISIONICH MPOrpaMMbl (BBIOJHSETCS CTYJIECHTAMH KOJIJICKTHBHO)
CTyJEHTaM HaJ0 OTBETUTh Ha BOMPOCHI IpPENoAaBaTessi O Ha3HAYEHWU OCHOBHBIX ONEPATOPOB
IIporpaMMBel. (Bce JlabopaTopHble Kpome 7, 2)

4.CaMOCTOSITENTFHO ~MOJIYYUTh OKCHEPUMEHTAIbHBIE JaHHbIC (BBIIOJIHSAETCS CTYyICHTaMH
KOJIJICKTHBHO), IPEACTaBUTh MIPETI0IaBaTeIto COZICPKUMOE ¢aitna MCXOJIHBIX
9KCIIEPUMEHTANBHBIX JAHHBIX MPeIHAa3HaYeHHOTO JJI1 MaTeMaTHUeCKOi 00padoTKu.
5.0T1npaBuTh HHGOPMAIHIO HA CEPBEP C MOMOMIBIO MPETIOIaBATEIS.

6.006paboTath pe3ynbTaThl U3MEPEHUN CaMOCTOSATENbHO (MHAMBUAYAIBbHO 3a OTAenbHbIMU 1K,
OKCIIEpUMEHTAIbHBIE JAaHHBIE IEPENUCHIBAIOTCS C CepBepa CTYAEHTAMH CaMOCTOSTEIBHO W
MPEJICTaBISIFOTCS  TPEIo/iaBaTesio), B Ipoiecce 00pabOTKH CTyAeHTaM CclieAyeT IoKa3aTh
IPEIoIaBaTEII0 Pe3yNIbTaThl KAIMOPOBKH, rpa)uKu UCCIIEyEeMOT0 MPOoIecca.

7. Ilo oxoHuaHMM PaOOTHI CTYACHTHI IODKHBI OPOPMHUTH pPE3yibTaThl U3MEpEeHUil (co3naTh
KpaTKuii OTY4ET) C MCIOJIH30BAHWEM 3HAHUH TOJTYYCHHBIX B paHee BBITOJHEHHOH paboTe Ha
3aHATUAX 10 TeMe «O3HaKOMJIEHHE C TPUKIAJAHBIMH [aKeTaMH, MpEeIHAa3HAUYEHHBIMU IS
00paboTKH FKCIepUMeHTANBHBIX HaHHBIX «OpenOffice.org Writer», Grapher»». JlomkeH ObITh
npencraBieH Qaitn (B penakrope «OpenOffice.org Writer») comep:kamuii KpaTKoe OINUCaHUE
COJIepKaHUsI BBIMIOJIHEHHOW paboThl (1elh paboOThl, UCTIOIB30BAHHBIE TEXHUYECKHE CPEICTBA,
NOJIy4eHHbIE PE3yNbTaThl) U IpaMKU 3aBUCUMOCTEH H3MEPSEMBIX U BBIYMCISEMBIX BEIMYMH,
KOTOPBIE TOJDKHBI COJIEPKATh MOJIMTUCH OCEH C YKa3aHUEeM €IMHUI] H3MEPEHHS U CETKY.

[To okoH4aHWIO pabOTHI CTYOEHT JOJDKEH yMETh OTBEYaTh HA BOIPOCHI MO CYTH KaXKIOH
n1abopaTopHOil paboTHI.

I[To naGoparopHoii pabore «OnpeneneHre CKOPOCTH PACHPOCTPAHEHUsI BOJHBI Ha MOBEPXHOCTU
BOJIB» CTYJIEHT JIOJKEH MOCTPOUTH TpaduK 3aBUCUMOCTH YPOBHS BOJbI B TOUKE M3MEPEHUS OT
BpeMeHU (MOJy4YMTh 1O TpOBEeIEHHBIM H3MepeHusM). Ha rpaduke n0MKHBI OBITH
IpOKaNTuOpOBaHHBIE JaHHBIE (110 OCH abcuKcC — BPEMs B CEK, [10 OCU OpJMHAT — YPOBEHb B M, CM
WIA MM), rpaduK J0JDKEH CoAepkaTh MOJMUCH OCeH ¢ yKa3aHUEeM €AMHUI] U3MEPEHUS U CEeTKY.
Ha rpaduke unu B COMyTCTBYIOLIEM TEKCTE JOJKEH ObITh NPUBEIEH pe3yibTaT pacuera
CKOPOCTH BOJIHBI 110 3KCIIEPUMEHTAJIbHBIM JAHHBIM, a TAaKXe pacCUMTaHHOH mo dopmyrne u3
onucaHus (B paMKax TEOPUH MeNIKOH Boibl). OObEM 0TUéTa C OTHUM PUCYHKOM 1-2 cTp.
CryneHT JoKeH OTBeYaTh Ha CIEAYIOIIME BOPOCH o padorTe:

1. KakoBa CKOpOCTb BOJIHBI, IOJy4Y€HHAas SKCIIEPUMEHTAIbHO?

2. KaxoBa TeopeTnyeckas CKOPOCTb BOJHBI?

3. Kormaa BBIONHSAETCS MPENOI0KEHHE O TOCTOSTHCTBE CKOPOCTH KHUIKOCTH IO BBICOTE?

4. Kak (azoBast CKOPOCTb BOJIHBI 3aBUCUT OT HAYaJIbHOT'O YPOBHs?

[To naGoparopHoif pabGore «J/lMCTAaHIMOHHOE OIpeJeIeHue TeMIleparypsl Tel IO
UH(PPAKPACHOMY U3ITYUYEHUION.



CTyneHT AOKEH MOCTPOUTH TpaduK pe3ylIbTaTOB U3MEPEHHSI SIPKOCTHOM TeMIiepaTypbl Oymaru
OT BpeMeHH (TOJYy4uTh IO TPOBEAEHHBIM u3MepeHusM). Ha rpaduke momkHbBl OBITH
NIPOKATHOPOBAHHEIE JaHHBIE (II0 OCH aOCIICC — BPeMs ceK, 10 OCH OpAMHAT — Temmneparypa °C).
Ha rpaduke nomkHbel ObITh JaHHBIE CHSTHIE C HCIIOJIB30BAHHEM pa3pabOTaHHOW CTyIEHTaMH
nporpaMMoii (U3 (aiiia SKCIepUMEHTABHBIX JaHHBIX) WU COJEpXKaTh JaHHBIC H3MEPEHUs
KOMHATHOW TEMIIepaTyphl, TAIOIIEro JibJa M Ipollecca OCThIBAHUS Oymard MpH HCIapeHUU
arieToHa. Ha rpaduke uiam B TekCcTe MPUBECTH YMCIICHHBIC 3HAUYEHUS KOMHATHON TeMIIepaTyphl,
TEMIEPaTyphbl TAIOIIEro JbAa (3HAYEHHS, HMCIOJIb30BAaHHBIE NMPU KAIUOPOBKE H3MEPEHHBIX B
paboTe MaHHBIX) U MHHAUMAJILHOW TeMIIEpaTyphl OCThIBAHHS OyMaru mpy UCIapeHHUH arleToHa (B
orcuérax AIIIT u °C). IIpaBunbHOCTH PaGOTHI HMPOrpaMMbl U KaTHOPOBKH H3MEPUTEIHHOM
CHUCTEMBbl KOHTPOJIUPYETCS MpernojaBareyieM [0 TMOJIYy4YEeHHON CTyJIeHTaMH TeMIeparype
TAIOIIIETO JIbJIa U KOMHATHI (KATHOPOBOYHBIC TOUKH).
CryneHT J0KeH OTBeYaTh Ha CIEAYIOIINE BOIPOCH Mo padore:
1. KakoBbl BO3MOXHBIE HPUYUHBI PACXOXKJICHUS OKCIEPUMEHTAJIbHBIX JaHHBIX C
pacu€THBIMU 3HAYCHUSMU?
2. KaxkoBa TemmnepaTypa Taromero Jjbjaa’?
3. U3BectHo, uTO M000OE peaibHOE TENO MPH TeMmIeparype OoJiblie HyJs H3IIydaeT
3JIEKTPOMArHUTHBIE BOJHBI, OT YET0 3aBUCUT MHTEHCUBHOCTD U3ITy4eHUs?
4. Koraa Bo3HUKAET HEOOXOUMOCTh AUCTAHIIMOHHOTO U3MEPEHUS TEMIIEpaTyphl Te?

[To maboparopHoii padote «l3ydeHne CeKTpaIbHBIX 3aBUCUMOCTEH Pa3IMIHBIX MMOBEPXHOCTEH
MHOTOKAHAJIbHBIM ~ ONTHYECKUM aHAM3aTOpOM» CTYACHT JOJDKEH MOCTPOUTHh TIpaduKku
CIEKTPATBHBIX 3aBUCUMOCTEH I Pa3IMYHBIX UCCIIETYEMBIX IOBEPXHOCTEH.
CTyneHT JOHKEeH OTBeYaTh Ha CIEAYIOIUE BOMPOCH MO padoTe:
1. [louemy HeOO cunee?
2. Ilouemy Ha Bormpoc, kakoro 1BeTa ColHIle, CIeYIOT OTBETHI: KpacHoe, KENToe, 3eNnEHoe,
rony6oe (cunee). [1o BamemMy MHeHHI0, Kakoil OTBET HanboJsiee OJIU30K K UCTUHE?
3. KakoB nuamna3oH BUIMMOMN YacTH CTIEKTpa?
4. Iloyemy TEMHO-CHHUE UIHYPKH TMIPU OCBELICHWM JIAMIIOW HaKaJUBaHUS KaKYTCs
4EpHBIMU?
5. Jlyist uero BBEACHO MOHATHE (POTOMETPUUECKOM SIPKOCTH?
6. [louemy B Kutae oT conHeyHOro cBeTa 3alUINAIOTCS OENBIMH WM KpPAaCHBIMU
30HTHKaMU?
7. Ha ckonpKko anb0eno TiaHeTsl 3eMils OTIn4aercs oT e€ cnyTHuka JIyHbI?
8. Ilo kakoMy mapaMeTpy MOXKHO Pa3iIuvaTh aXpPOMATHUECKUE «I[BETa»?

[To naGopatopuoit pabore «M3mepeHne pacxoma 3aTOIUICHHOW CTPYH» CTYIEHT JOJDKEH
HOCTPOUTh T'paUKHU 3aBHCUMOCTEH JaBICHMS U CKOPOCTH OT KOOPIHMHATHI B JBYX CEUEHHSX
3aTOIUIEHHOM CTPYyH, KOTOPBIE paclpeessieT NpernoiaBaTeilb HHANBUIYAIbHO.
[To xaxxaoMy u3 TpadUKOB BBIUMCIUTh MACCOBBIH PacXoj CTPYH M CPaBHUTH Pe3yAbTaThl IS
Pa3HbIX CEYEHUH, OOBSICHUTH Pa3InyMsl, a TAKXKe OTBEYATh Ha CIIEAYIOIINE BOIPOCH! IO paboTe:
1. Kakwue 3akoHbI (pU3MKH «pabOTAIOT» MPU ONKUCAHUU 3aTOIJICHHOM cTpyn?
2. Kax m3MeHseTcst pacxoi B 3aTOIUIEHHOW CTpye B pa3HBIX CEUYEHUSIX B 3aBHCHMOCTH OT
y4acTka CTpyH?
3. Hammcatp ¢dopmMyny s OIEHKH pacxoja Ha Cpe3e COIUla, CYHMTash HM3BECTHOW W
MIOCTOSIHHOW CKOPOCTBh, IMAMETP COILIA U INIOTHOCTh CTPYH.
4. KakoBa cTpyKTypa 3aTOIUIEHHOM cTpyn?
5. Kak u3mensiercst npopuiib CKOPOCTH B 3aBUCUMOCTH OT Y4acTKa CTpyu?

no naboparopHoit pabote «l3MepeHHe CKOPOCTH PaCIpPOCTPAHEHUS BO3MYIIEHUN B BO3IAYyXE»
CTYJICHT JOJDKEH TPOBECTH HM3MEPEHHE CKOPOCTH 3ByKa B Bo3nyxe W KoHueHtpamuu COz B
BBIILIXa€MOM BO3/yXe. MOCTPOUTHh TpaduKh 3aBUCUMOCTEH HOPMHPOBAHHBIX CHUTHAJIOB OT



MUKpOQOHOB. [lepBrie TpU CUTHATIA OT MEPBOr0 MUKPOGOHA B IBYX IKCIIEPUMEHTAX U CUTHAJ OT
BTOPOr0 MHKpO(OHA, MOMPABJICHHBIA HAa pPacueTHOE BpPEMsI MPOXOXKICHHSI 3BYKOBOW BOJIHOU
PACCTOSIHUSI MEXAY HUMH.

[To rpaduxam omnpeneauTb BEIWYUHY TMOJIYYEHHOTO PACXOXKIEHUS M PacyeTHOro U
M3MEPEHHOI0 3HAUYEHUs CKOpPOCTH 3ByKa B KoMHare. OIpenenuTb BPEMEHHOM CIBUT s
BBIIIXa€MOTO BO3/lyXa, OMNpeAenuTh noadopom komuuecTBo CO2 KoTOpoe Haa0 100aBUTH,
4TOOBI MOJTYYUTh HAOIIOAAEMBI BPEMEHHOW C/IBHT.

CryneHT AOHKEH OTBeYaTh Ha CIEAYIOIUE BOMPOCH MO padoTe:

1.Yto Takoe ckopocTh 3ByKa?

2.B kakoil MOMEHT BpeMEHHU Ha OCIMJLIOTpaMMe aKyCTHYECKOI'O CUTHAaJa, HY)KHO CUUTATh, UYTO
curnan npuiren Ha MUKpodoH? (HeoOxomumo oOpaTuTh BHUMAHHE, YTO BpeMs HapacTaHUS
CUTHAJIa IMHAMUKa OT Hayalla ¥ JI0 KOHIIa 0oJIbIlle, YeM n3MepsieMasi B X0/l pabOoThl BETUYHHA)
3.IToueMy cUTHaIBI AMHAMUKOB «Pa3MbIBAIOTCS» C TCUCHUEM BPEMEHHU?

4 Kak omnpenenuth MNOrPENIHOCTh BEIUYMHBI H3MEPSEMON comocTaBiieHueM (opMm JIBYX
CUTHAJIOB?

5.0nummrTe aaropuT™M NOUCKa HEU3BECTHON BEIMYMHBI UTEPALIMOHHBIM CIIOCOOOM.

ITo nabopatopHoii pabote «3Mepenue apTepuanbHOro JaBJIEHUS» CTYIEHT JAO0JDKEH IMOCTPOUTH
rpaduKy 3aBUCUMOCTH KPOBSHOTO JaBJICHUS, ONPEACTUTh CHUCTOJIMYECKOE M JAMACTOIMYECKOE
JIaBJIEHHUE, ONPEAEIUTh YacTOTy Myibca, OPOPMUTH KPAaTKUH OTUET MO paboTe U yMETh OTBEYATh
Ha CJIeyIOLHE BOIPOCHI 110 padoTe:
1. Kak u noyemy usmeHsieTcs apTepuaibHOE JaBICHHE JIOAEH, OONBHBIX aTEPOCKIEPO30M
(mpu 3TOM 3a00JIEBaHUU CTCHKH COCYJIOB YTONIIAIOTCS M CTAHOBATCS O0sIee JKECTKUMU)?
2. UYro Oynet ¢ apTepuanbHbIM JaBICHUEM, €CIIU YEJIOBEK BBIIBET MHOTO KUAKOCTH?
3. Kaxkue (hakTophl BIUSIOT HA MOBBIIICHUE apPTEPUATHHOTO JABJICHUS MTPHU SMOIIMOHAIEHON
Harpyske?
4. Kak MOXHO KOMIIEHCUPOBAaTh MOBBIIIEHUE apTEPUAILHOTO AABJICHUS IPU HArpy3ke?

oyenka «omauuno  (10)»  evicmasnsemcs  cmyoemmy, nokasaswiemy — 6cecmopoHHUe,
cucmemMamu3upo8anuvle, 2nyOoOKuUe 3HAHUS YYEOHOU NpoSpaMMbl OUCYUNIUHBL, d MAK’Ce
VUUMBIBAIOMCSL pe3yIbmamyl COA4U KAHCOOU MeMbl;

oyenxa «omauuno (9)» evicmaensemcss cmyoenmy, NOKA3AGUIEMY CUCTEMAMUUPOBAHHbLE,
2nyboKue 3HaHusi Y4eOHOU Npocpammbl OUCYUNIUHBL, d MAKJiCE YUUMbIEAIOMCSL Pe3yibmambl
coaqu Kaxcoou memvl;

OYyeHKa «OmAu4Ho (8)» evicmagisemcs cmyOeHmy, HNOKA3ABUieMy CUCMEMAMU3UPOBAHHbIe,
3HAHUS Y4eOHOU NPOSPAMMbL, A MAKIHCE YUUMbBIBAIOMCSL PE3YIbMamyl cOAyU KAXCOOU membvl;

oyenxa «xopouto (T)» evicmagusiemcss cmyoenmy no pe3ylomamam COAHHbIX MeM,, eClu OH
meepoo 3Haem Mamepuai, cpamMomHO U NO CYWecmey u3ziazaem e2o, ymeem NPUMEeHAmMb
NOJYYEeHHble 3HANHUA HA NPAKMUKe, HO OOnyCcKaem 6 omeeme Uil 6 peueHuu 3a0ay HeKomopbie
HemoyHoCmu,

oyenra «xopowo (6)» evicmasnisemcs cmyoenmy no pesyibmamam COAHHbIX MeM, eClu OH
3Haem mamepuan, No Cywecmey uziazaem e2o, ymeem NPUMeHsAmb NONYYEHHble 3HAHUA Ha
npakmuke, Ho 0OnycKaem 6 omseeme MHO20 HeMOYHOCmel,

oyenxa «xopowo (5)» evicmasnisemcs cmyoenmy no pesyibmamam COAHHbIX MeM, eClu OH
3Haem mamepuan dK3aMeHAYUOHHO20 Oulema, uziazaem e2o, ymeem NpUMeHsAmMb NOJYYeHHble
3HAHUS HA NPAKmMuKe, He 0onycKaem 6 omeeme 2pyoblx OuUOOK;



oyenxa «yoogiemeopumenvro (4)» evicmasnsiemcs cmyoeHmy no pe3yrbmamam cOAHHbIX mem,
a makoice, eciu 60 @pems Omeemd OH NOKA3AN (OPacMeHMAapHulil Xapakmep 3HAHULL,
He0OCMAmoyHO NPasuibHble QOPMYIUPOSKU OA306bIX NOHAMUU, HO HPU IMOM OH 61adeem
OCHOBHBLIMU PA30eamu Y4eOHOU NPOSPAMMbL, HEOOX0OUMBIMU OJIs OdbHeUue20 00y4eHUs,

oyenka «yoosremsopumenvro (3)» svicmasisiemcs cmyoenmy no pes3yibmamam COAHHbIX MeM,,
a makdce, eciu B0 6peMs OmEemd OH MNOKA3Al  PA3PO3HEHHbLU Xapakmep 3HAHUL,
HeOOCMAmoyHoO NPAasUIbHble DOPMYIUPOBKU OA306bIX NOHAMULL, HAPYUWEHUE 02UYEeCKOU
nOCIe008aAMeNbHOCIU 68 U3NONCEHUU NPOSPAMMHO20 MAMepudnd, HO Npu SMOM OH eladeem
OCHOBHBLIMU PA30enamu Y4eOHOU Npocpammbl, HEOOX0OUMbIMU O OdlbHelue2o 00yueHus u
MOdHcem NPUMEHAMb NOLYYeHHbLe 3HAHUA NO 00paA3Yyy 8 CMAHOAPMHOU CUMYaAYUU;

oyenka «Heyoosiemsopumenvro (2-1)» evicmasnsiemcs cmyoenmy no pe3yibmamam COAHHbIX
mem, a makaice, eciiu 60 8pemMsa 0Omeema, OH NOKA3AJl, Ymo He 3Haem 60abulell Yacmu OCHOBHO20
CO0epIHCanUusi Y4eOHOU NPocpamMMbl OUCYUNTUHBL, QONYycKaem epyoble OuuoKY 8 hopMYIUPOBKAX
OCHOBHbIX NOHAMULU OUCYUNIUHBL U He YMeem UCNONb308amb NOJYYeHHble 3HAHUS NPU peuleHuU
MUNOBBIX NPAKMUYECKUX 3A0aY.

5. MeToauyeckue MaTepuaJbl, onpeaesiiomue nNpoueaypbl oleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

[Topsi10K OLIEHKH BBITIOJHEHHUS 3aJaHUH 10 KaXKJI0H TeMe:
Bo Bpemsi BBIONHEHHS 3aJaHU MO KaXXIOW TeMe W TpPU TOATOTOBKE K cjaade padoThl,
oOyuaroruecs: MOTyT (M I0JKHBI) TIOJIb30BATHCS Y4EOHBIM ITOCOOHUEM, KaJIbKyIITOPaMHU.

Bo BpEeMA OTBCTA I1I0 Ka)K,Z[OI;'I TEMC o6yqa101uﬂec;1 MOTr'YT IOJIB30BATHCA KaJIbKYJIIATOPAMU,
MMOCTPOCHHBIMU Fpa(l)I/IKaMI/I, cXeMaMu Ha60paTOpHBIX YCTAaHOBOK, COCTaBJICHHBIMU HMHU
OTUCTaMU, HAlTMCAHHBIMHA IIpOI'paMMaMH Ha IIK.

[Topsinok npoBeneHust 1udhepeHIPOBAHHOTO 3a4eTa:

JuddepenurpoBaHHbIil 3a4€T [0 OCHOBAM HMH)KEHEPHOM MOJATOTOBKM MPOBOAMUTCSA MO UTOTaM
TEKYyILEH yCrneBaeMOCTH: MO pe3yibTaTaM cllaud paboTsl Mo kaxaod teme. Eciu pesynabraTom
BBIMIOJTHEHUS J1a0OpaTOPHOU pabOThl SIBISIETCA OLIEHKAa HEYJOBJIETBOPUTENIBHO WM OLEHKa
OTCYTCTBYET IO YBXUTEIbHON MpUUKHE, 00yUJaroLIeMycsl Ha3Ha4aeTCsl IOTIOJIHUTEIbHOE BpeMs,
B TE€UYEHHE KOTOPOTO OH JIOJKEH BBIIOJIHUTD 33JJaHUE 110 IMPOMYIIEHHON TEME.



