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: OOmenHxeHepHas MOIr0TOBKA
10 HANPABJICHHUIO: DNeKTPOHMKA U HAHORJIEKTPOHHKA
npo¢uib NOArOTOBKHU: MuKpo- 1 HaHOZJIEKTPOHHKA

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku
kadeapa MPUKITaTHON MEXaHUKH

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
[Iporpammy cocTaBuiu:

M.B. bBepesnukoBa, kanJl. Qpu3.-Mar. HayK, IOIEHT, IOIIEHT

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

B.M. Ky3bMeHKo, kaH1. (GU3.-MaT. HayK, CTApIINK HAYYHBIH COTPYIHUK, JOIEHT
JIJL. TIono, cTapuiuii npenogaBarTeilb

C.U. Turapos, kaua. (pu3.-MaT. HayK, CTAPIINN IPENo/IaBaTelb

[Iporpamma obcyxieHa Ha 3acefanny Kadeapsl npukiaaHoi Mmexanuku 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
(topabGoTKH [UIs perIeHust KOHKPETHBIX 33/1a4) SKCIIEPUMEHTAIbHON U3MEPUTENbHON TEXHUKH.
JlaGopaTopHBIi  MpPAaKTHKYM pacCyMTaH Ha CTYIEHTOB MJAQIIINX KypcOB TEXHHYECKHX BYOB,
MEXaHUKO-MaTeMaTH4eCKuX U pU3HIeCKuX (paKyIbTeTOB YHUBEPCUTETOB.

1. leau u 3apauun

eap AUCUMNIMHBI
- TIepBOHAYAJbHOE O3HAKOMIICHHE CTYICHTOB 1-r0 Kypca ¢ COBPEMEHHBIMH METoAaMHu cOopa
JKCTIEpUMEHTaNbHOH uH(pOpManuu W 00pabOTKM monydeHHBIX JaHHbIXx Ha [IK, a Ttaxke
SNIEMEHTAPHBIMH TEXHOJOTUSIMH HM3TOTOBICHHS W MOACPHM3AIMH (AOpabOTKH Ui PELICHUs
KOHKPETHBIX 33/1a4) SKCIIEPUMEHTAIbHON N3MEPUTENbHON TEXHUKH.

3agaum AUCHUILIMHBI
- JEMOHCTpALUsl 2JIEMEHTAapHOW 0a3bl METONOB aBTOMATHU3MPOBAHHOTO cOOpa HIKCIIEPUMEHTATbHOU
uHpopMaLnu.
- OCBOGHHE CTy/IeHTaMH 0a30BbIX 3HAHUII IO IPOBEJCHUIO SKCIIEPUMEHTa U 00pabOTKe TaHHBIX.
- mproOpeTeHNE IEMEHTAPHBIX HAaBBIKOB PadOTHI C BHEIIHUMH 1O oTHommeHHo K [1K ycrpoiictBamu
(ananoro-nudpoBeIe npeobpa3oBareny, U pOBLIC ocumuIorpadsl, u pa3nuyHbIe
AaBTOMAaTU3UPOBAHHBIC CUCTEMBl YIPABICHHSA. YCTaHOBKAMH, NpeIHA3HAYCHHBIMH IS MPOBEICHUS
(U3HMUECKOTO IKCIIEPUMEHTA, A TAKXKE IS yIPaBICHHUS IPOU3BOICTBEHHBIMH POLIECCAMH).
- npuoOpeTeHne HavyaJbHBIX HABBIKOB O(OPMIICHHS AKCIICPUMEHTAIBHBIX PE3YIbTaToOB (CTPYKTypa
HayYHO-TEXHUYECKON TOKYMEHTAIMHU: OTYECTOB U CTATeH).
- IpHOOpeTeHNe HauyaJIbHBIX HAaBBIKOB pabOTHI B JIOKAJIBHBIX CETSIX (TMepeaya U3MEpeHHbIX JaHHBIX Ha
CepBep, CUNTHIBAHUE C CepBepa Ha JIOKAIbHBIE KOMIBIOTEPHI, peIHa3HAYCHHBIC Ui MaTeMaTHIeCKON
00pabOTKU JAHHBIX).

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
YK-3 CriocoGen ocyniecTBIsITh COIMANBEHOE VYK-3.1 CmocobeHn  ycTaHaBnuBaTh  pasHbie  BHUJBI
B3aMMOJICHCTBHE U PEaTM30BbIBATH CBOIO POJIb B |KOMMYHHKALIUN (yueOnyto, Hay4HYIO, JIEJIOBYIO,
KOMaHj1e He(OopMaIILHYIO U JIp.)

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

TIK-1 CriocobHeH niiaHupoBarh U MPOBOMHTE .o omany 1 TEOPHUSIMH COBPEMEHHON QU3NKU

Hay4YHbIC YKCIIEPUMEHTHI (B U30paHHOM
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHaMTHYECKHE U UMUTAITMOHHEIE)
WCCIICIOBAHMSI

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[MK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
I1K-2 Crnioco0eH aHaau3upOBaTh MOJMyYCHHBIE B |ONPECAIOINe H3ydaeMoe SBICHHE, M IMPOU3BOIAMUTH

X0JIe HayYHO-HCCIIE0BATENLCKON paObOThI YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI
AQHHBIC U ICIATh HAYIHBIC BBIBOJLI I1K-2.3 CnocoGeH npencTaBisaTh HayYHbIE YTBEPKIACHHS, UX
(3aKiIrOuCHN) 00OCHOBaHHSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX

pelieHus] SICHO M TOYHO B TEPMUHAX, IOHATHBIX UL
npoeCcCHOHANIBHON ayAUTOPUU B IMUCBMEHHON M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
noaxozsiee 000py10BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00IacTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)



B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HAThb!
* OCHOBHBIC METO/Ibl aBTOMaTU3UPOBAHHOIO cOOpa 1 00PaOOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX;
* JJIEMEHTapHBIC METO/BI IPOrpaMMupoBaHus B3aumoneiicteus [1K ¢ BHeHUME ycTpoiicTBaMu;
* CII0COOBI OLIEHKH MTOJTYYEHHBIX PE3yIbTaTOB;
* OCHOBHBIE METOJIbI UCCIICIOBAaHHH.

YMETh:
*  JleNaTh NpaBUJIbHBIC BBIBOABI M3 COMOCTABICHUS PE3YJIbTAaTOB JKCIEPHUMEHTa M TEOPETUYECKUX
HCCJICIOBAHHII;
. NPOU3BOIUTh YHCJIEHHBIE OLIEHKH 10 TMOPSAKY BEIMYMHBI W TPABUIBHO ONpENeNsiTh HX
JOCTOBEPHOCTH;
* BHJETh B TEXHHUECKHUX 3a/1a4ax (PU3MUECKOE COACPIKaHHE;
*  WCIIOJIH30BATh KOMITBIOTEPHYIO TEXHHKY Ul TOCTH)KEHHS HEOOXOANMBIX MPUKIAIHBIX PE3YJIbTAaTOB
(Hanpumep, KaauOpoBaTh W3MEPUTEIBbHYIO ammaparypy, IHIPOBOAUTH HEOOXOAMMBIE YHCICHHBIC
pac4éThl, 0POPMIISTH PE3yIIBTAThl OIIBITOB);
. paborars KoJUleTHAILHO (B TpYyNIE), T.e. paclpeiesaTh O0O0sS3aHHOCTH MEXIy 4ICHAMHU
MUKPOKOJUICKTHBA BBITIOIHSIOIIETO KOHKPETHYIO paboTy, NMPUHUMATh KOJUICKTHBHBIC PEIICHUS O
METOJax PeIIeHNs IIOCTABICHHON 33/1a4, KOHTPOJIMPOBATh PabOTy KOJLIET.

BIIAJICTh!

*  HaBBIKAMM CaMOCTOSTEJBHON padoThl (C TEKCTOM MOIYYEHHOTO 33/aHMs, C HKCIIEPUMEHTATbHON
YCTaHOBKOH);

. HaBbIKAMH 00pabOTKHM  JKCliepUMEHTabHOW wuH(popManmu (KanHuOpOBKa, HavdalbHBIC
MaTeMaTHYeCKHe MpeoOpa3oBaHUsl TaHHBIX, MOJTYYCHHBIX B PE3ylbTaTe M3MEPEHHH C NMPUMEHEHUEM
1IK);

. HaBbIKAaMH OOPa0OTKH [aHHBIX B CICIHAJIM3HPOBAHHBIX TNakeTax (Ha mnpumepe «Grapher»,
«OpenOffice.org, Writer»);

*  TEPBUYHBIMU NPAKTHYSCKUMH MPHEMaMH MOHTa)ka, HACTPOMKH M JKCIUTyaTalluu DJICKTPOHHON
anmaparypsl, IpeHa3HAYCHHON JJIs1 SKCTIEPUMEHTAIbHBIX paloT;

*  HaBBIKAMU COBPEMEHHOH OOpabOTKM pe3yJbTAaTOB OIBITA M CONOCTABICHHS C TECOPETUUCCKUMH
JTAHHBIMH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
3aHATUS 1O JIEMEHTAPHON TEXHOJIOTUH
1 H3TOTOBIEHHA HeCTvaHﬂapTHoﬁ 10 15
SNIEKTPOHHOW H3MEPHUTENBHON TEXHUKHU
IS SKCIIEPUMEHTAIIbHBIX UCCIIEA0BaHUI
JlabopaTopHsIii MPAKTUKYyM 1o
2 aBTOMATHU3ALUU SKCIIEPUMEHTAIbHBIX 10 15
HCCIEeI0BaHUI
O3HakomileHHE c MPUKIIAAHBIMU
3 MaKkeTaMu, MpelHa3HAYeHHBIMU IS 5 10
00pabOTKN IKCIIEPUMEHTAIBLHBIX JaHHBIX
[IpakTuueckue 3aHATUA o
4 O3HAKOMJICHHIO CTYIEHTOB l-ro Kypca ¢ 5 20
METOJJaM{ MPOTPAMMHPOBAHHS BHEIIHUX
YCTPOMICTB
Hroro yacos 30 60




IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemecrtp: 2 (Becennuit)

1. 3aHATHA 1I0 BHGMCHTapHOf/'I TCXHOJIOTHHU H3TOTOBJICHHA HCCTaHI[apTHOﬁ 3HeKTpOHHOI71
H3MepHTeHBHOﬁ TCXHUKHU IJIAA SKCICPHUMEHTAJIbHBIX HCCIIeIOBAaHUI

BBoanas nekuus mo mMeTonam pa3pabOTKU 3JCKTPOHHBIX CXEM, a TaKKe IITYYHOTO (JJaOOpaTOpHOTIO)
U MPOMBIIUICHHOTO M3TOTOBJICHMS 3JIEKTPOHHOW ammaparypbl. OOmiee BpeMs BBOTHOHM JeKuuu 2
yaca.

[IpakTHyeckue 3aHATHA IO U3IOTOBJIEHUIO IPOCTHIX YCTPOWCTB 3JIEKTPOHHOM TE€XHUKU HABECHBIM
MOHTaxoM. Hanaznka M ucnbpITaHHE CO3JAHHBIX YCTPOWCTB C MCHOJNB30BAHHUEM THUIIOBOH (OOBIYHO
MIPUMEHSIEMOI ) U3MEPHUTENHbHON TEXHUKH.

2. JlaboparopHbIi IPAaKTUKYM IO aBTOMATH3AIMH SKCIICPUMEHTAIILHBIX NCCIICAOBAHUIMA

[IpakTHKyM MOAEIHPYET WPOBEACHUE CIIOKHBIX OSKCIEPHUMEHTAIBHBIX paboT C pasJeleHueM
MPOIECCOB U3MEPEHUsST U 00pabOTKU NaHHBIX (COOp JAaHHBIX — M3MEPEHHE MPOU3BOJUTCS HA OJHHUX
KOMITbIOTEpaX, a 00paboTka — Ha JPYTHX C MEePECHUIKON JaHHBIX IO JIOKaJIbHOW ceTH). [Ipu Takoi
OpraHu3aluKi AKCIEPUMEHTAIBHBIX Pa0OT BO3MOKHO MPOBEICHHE CHUHXPOHHBIX H3MEPEHHH B
pa3HBIX peruoHax W, Jake, Ha Pa3HbIX KOHTMHEHTaX C Iepenadeii mHpopMamuu B OOLIMHA IICHTP
00paboTKU 1O TIIOOATBHBIM CETSIM.

[TpakTHKyM COAEpKUT 7 1abOpaTOPHBIX YCTAHOBOK, NMpEIHA3HAYECHHBIX JUIS aBTOMAaTU3UPOBAHHBIX
M3MEpPEHNH PAa3HOPOAHBIX IPOIECCOB C 3alUChi0 MH(GOPMAIMM Ha IEPCOHAIBHBIE KOMIIBIOTEPHI
cOopa MJaHHBIX C JaTYMKOB (PU3MYECKHX BEIWYMH. VI3MepeHus NpOHM3BOIATCS HEOOIBIINMHU
KOJUIGKTUBAMM (ToArpynmnamu 2-3 CTy[JeHTa C CaMOCTOSTENbHOW BHYTPEHHEH OpraHu3aiuei)
HETIOCPE/ICTBEHHO Ha HKCIIEPUMEHTAIBHBIX yCcTaHOBKax. [lomyueHHas nHpopmanus nepenaéres 1o
JIOKalbHOW CEeTH Ha CcepBep, 3areM CTYASHTBl 00padarpiBaloT WHPOpPMALUIO (TIPOM3BOAST
KaJIMOPOBKY, 00pa0OTKY IKCIIEPUMEHTAIBHBIX JJAHHBIX, HHTEPIIPETAIMIO U 0()OPMIICHUE PE3YIILTaTOB
— mocTpoenue rpadukoB u mp.) Ha otaenbHbIX 1K mHaMBHOYyansHO. 3a cemMecTp KaXKAblid CTYIEHT
BBITIOJHSACT 710 7MH JlaboparopHbIX pabor. OOpaboTka JaHHBIX MPOU3BOJUTCS CPEIACTBAMH ITaKeTa
“Grapher” Ha gactu pabot (Ne2 u Ne5) cTynmeHTBI pazpabaThIBaOT MpOrpaMMHOE 0OeCTiedeHHE JIIIst
cOopa JaHHBIX (TPOrPaMMHUPOBAHNE BHEUIHUX YCTPOUCTB). TakuM 0Opa3oM, HCIONB3YIOTCS 3HAHUS,
MOJTy4EHHbIE Ha MPEABIIYHIMX 3aHATUSAX. Bpems BBINOIHEHHS OXHOW j1abopaTopHON paboThl — 4
yaca. B urTOre BBINONHEHMS KaXI0W pabOThI CTYIEHTY PEKOMEHIyeTcs opOopMUTh KpaTkuid (1-2
CTpaHUIIbl) OTYET, COJACPIKANIMI MOCTAHOBKY 3ajau, TpadUKd WU TaOIUIBl 00paOdOTaHHBIX
IKCTIEPUMEHTAIBHBIX JAHHBIX U KPATKHE BBIBOJBI (BBIBON).

CocraB npakTukyma (1a00paTopHBIX padoT):

Pabora Nel. W3mepenue aprepuaibHOrO JAaBieHHA. V3MepeHue apTepuanbHOrO JaBICHUS
MPOBOIUTCS y CTYIEHTAa B CIHOKOWHOM COCTOSIHUM M TIOCJIC MHTEHCHUBHON (DM3MUYECKOM HArpy3KH.
VYcTaHOBKa  CONCPKUT  MEIMLIMHCKHHA TOHOMETP C  DJCKTPOHHBIM  JaTYMKOM  JIABIICHHS,
aHanoro—1m@posbM TpeodpazoBarenem (ALIl) u nepcoHanbHBIM KOMIBIOTEPOM cOOpa JaHHBIX. B
X0Zle paboThl CTYACHTHI MPOHM3BOAAT KaJHOPOBKY H3MEPUTEIBHOW CHCTEMbI (CTaHIApTHBIM
MaHOMETPOM MEIUIIMHCKOTO TOHOMETpPa), U3MEPSAIOT apTepHalbHOE JaBieHue (B xoie oOpaboTKH
¢aiina BpeMEHHOW 3aBUCHMOCTHU JaBJICHUS - KaKAbIi y3HAET cBoE nmasnenue). s cOopa HaHHBIX
UCTIONB3YyeTCsS TOTOBOE MIPOrpaMMHOE 00eCIiedeHNe U U3MEpUTENbHAs CHCTEMA.




Pabora Ne2 Ompenenenue CKOPOCTH pacnpoOCTpaHEHUs] BOJHBI HA TIOBEPXHOCTU BOAbl. 3mepeHue
CKOPOCTH ITOBEPXHOCTHOH BOJHBI IMPOUCXOAUT B THIPOJIOTKE. YCTAHOBKA CONEPKHT THIPOJIOTOK C
JaTYMKOM YPOBHS M JAaTYMKOM COCTOSIHMS BBUIMBHOTO IIII03a AJISl MCCIIEIOBAHHUS OJHOMEPHOTO
pacrpocTpaHeH!s] TOBEPXHOCTHOM BONHBL. CTyIEHTHI pa3padarhiBalOT KOMIBIOTEPHYIO MPOTPaMMy
(ma s3pike «Basic» mnm «Borland C», mo BbIOOpY crymeHTOB). CTynEHTBHI NPOU3BOAAT 3alllCh
BPEMEHHOM 3aBUCHUMOCTH YpPOBHS B OJHOW TOYKE THUAPOIOTKA OT MOMEHTa BO3HHUKHOBEHHMS
BO3MylLIeHHA B (aiia (MCIONB3YyIOT CaMOCTOSATENBHO Pa3pabdOTaHHYIO —CIICHUAIN3UPOBAHHYIO
nporpammy). Mupopmanus mnepecsiiaeTcst Ha cepBep, 3aTeM IEpeNuChIBaeTCs C cepBepa Ha
unauBuayaibueie [1K, roe npousBoautcs oOpaboTka (onpeaeneHrne H3MEPEHHONH CKOPOCTH BOJTHBI U
CKOPOCTH PaCCUYMTAHHOM MO0 TEOPUH MEJIKOH BOMIbI, oopmMieHHe Tpaduka oTuéTa).

Pabora Ne3. M3mepeHue ckopoCTH pacipoCTpaHeHus! BO3MYILEHUH B Bo3ayxe. B paboTte HeoOxoanmo
IIPOU3BECTU U3MEPEHUE CKOPOCTH 3ByKa B BO3ayXxe M KoHleHTpauuu CO2 B BbIIBIXaEMOM BO3IYyXe
(Mo CKOpPOCTH 3ByKa). YCTaHOBKAa COAEPXKUT MJUHHBIA KaHal C MCTOYHUKOM HMITYJIbCHBIX
BO3MYILEHHUH (B TOpIE), /1Ba JaTYMKA BO3MYIUEHHUH (aTYMKM JABICHUS pa3MeEIleHbl B KaHale Ha
(UKCUPOBAaHHOM paccTosiHMM), LU(POBOM 3amoMuHaromuid ocumwmorpad, ceass ¢ IIK cbopa
naHHbIX. CTyIEeHThI IPOU3BOIAT U3MEPEHNUS, IEPECHUIAIOT JaHHBIC HAa CepBep, 3aTeM 00paldaThIBalOT
Ha uaauBuayansHbIx [IK. [Iporpammuoe obecrneuenre — ToToBoe U3 KOMILIEKTa ocuuiorpada.

Pabora Ne4 U3yueHue cHeKTpaibHBIX 3aBUCHMOCTEH Pa3IMYHBIX MOBEPXHOCTEH MHOTOKAHAJIHHBIM
ONTHYECKHUM  aHAJIU3aTOPOM.  YCTAHOBKA  COAEPXKHUT  AU(PaKIMOHHBIA  crmekrporpad ¢
MHOTO3JIEMEHTHBIM (OTONPUEMHUKOM B BBIXOAHOU Muiockoctu (nuHeiika [13C, 2700 snemeHTOB).
EnvHoBpeMeHHO MoIyyaeTcsl CIEKTP BO BCEM BUAMMOM Juanas3oHe. CTyIeHTbl CHUMAIOT CIIEKTPhbI
U3IYYCHHUS PACCEsSHHOTO LBETHOM Oymarod (KpacHOH, CHHeEW, 3enéHod, Oeloil u  cepoi).
Ilepecbutator ngaHHble Ha cepBep. VHaumBuayanabHO 00pabaThIBAIOT —CHEKTPBI, IPOM3BOASAT
KanuOpoBKy croekTporpada (1o JIMHUSM PTYTH KaduOpPOBOYHOM JIaMIibl), MOJYYarOT CIEKTPHI B
rpaguyecKoM BHUJIE Ha SKpaHaX MOHUTOPOB U ONPEAEIAIOT alb0e10 IS KaXK10i MOBEPXHOCTH.

Pabora NeS. JlucTtaHunoHHOE OmpeAesicHHE TeMIeparypsl Tell Mo uHppakpacHOMy H3nydeHH0. B
pabore HEOOXOAMMO TMPOW3BECTH HU3MEPEHHUE SIPKOCTHOW TeMIeparypbl IMOBEPXHOCTH Oymaru.
Yeranoska cogepxutr UK paguomerp na 0aze Oonmometpa, ALIL, mratus anst kperuieHus Oymarm,
n€n, aneToH, KOMHAaTHBINA TepmomeTp. CTyAeHThl pa3padaThiBalOT MPOrpaMMHOE oOecredeHue s
cUCTeMBbl cOOpa JaHHBIX (MCIOJIb3yeTCS HE NPOMBILNLICHHBIH, 15-Tm paspsaueiii AL aBoiiHOTrO
uHTerpupoBanust oy ISA muny). 3aTreM 3amuchIBalOT B OJMH (aill CUTHAIBI OT CyXoi Oymaru
(KoMHaTHast TeMIeparypa, nepBasi KaIlmOpoBOUHAs TOUKa), OT TAIOLIETO JIbJa (BTOpasi KATHOPOBOUHAs
TOYKa), 3aTeM IOJIMBAIOT Oymary HalpoTHB BXOIHOTO 3payka MpuOopa HEOONBIIMM KOJINYECTBOM
anerona (He Oomee 10mi — OezomacHas KOHUEHTpaUMs B MoMeleHnn). JlaHHble nepechulaloTcsl Ha
cepBep, Janee NPOW3BOJUTCS WHJIMBHIyalbHas o00paboOTKa JaHHBIX, Moiy4yaercs rpaduk
3aBHCHUMOCTH SIPKOCTHOHM TeMIlepaTypbl OT BpeMeHH. PaboTta 3aBepiuaercsi opopmiieHHEM OTUETA.

Pabora Ne7. U3MepeHue pacxofa 3aTOMICHHON CTPyH. YCTaHOBKA COACPKUT LEHTPOOESKHBIH HACOC C
JIO3BYKOBBIM COTUIOM. ODJICKTPOHHBIM JaT4MK JABICHHS C MPOrPaMMHO TepeMeliaeMoi TPyOKoi
IMuto. A Ttaxxke, ALII, nporpammuoe oGecnedenune coszganHoe B cpene MATLAB. Crynentsi
MPOM3BOIAT KaNMOPOBKY JaT4WKa JABICHHUS W 3alMCBHIBAIOT NMPOQUIM JaBICHUS CTPYH B (Daliibl.
[lepecpuiatoT Qaiinbl Ha cepBep C MOCIEAYIOUIeH HHANBUAYATbHON 00paboTKO.

Bonee monpoOHoe onucanue pador cm. B [1].

3. O3HaKOMIIEHHE C OPpUKIAAHBIMU  TIAKCTAMU, npeaAHasHAYCHHBIMA  JJIA O6pa6OTKI/I
SKCIICPUMCEHTAJIbHBIX JaHHBIX

BBoaHas nexuus 1mo MeToaM KOMIBIOTEpHOH 00paboTKK SKCIIEPUMEHTAIbHBIX JaHHBIX HA pUMepe
npuKiagHoro nakera “Grapher”.

[MpakTiueckue 3aHATHS BKJIIOYAIOT MPOCTHIE MaTeMaTHYeCKHEe NpeoOpa3oBaHUsl ITaHHBIX B
TaOMU4HOM QopMe (MOMCK IKCTPEMYMOB, yCpPEIHEHHE, CyMMHPOBaHHE W T. I.), ohopMmIeHUE
rpagukoB (HaHECEHHE CETKH, TONNKCH TpaduKOB, COCTABICHUE JICTCHIBI, IPEICTABICHUE
pazHoMacIITaOHBIX JIaHHBIX Ha oaHOM Tpaduke). [logbop onTuMandbHON (QYHKIMH TIO
OKCIIEPUMEHTAIbHBIM JIJAHHBIM NIPH 3aJaHHOH COBOKYITHOCTH KPHTEPHUEB.

Beomnas nexkums mo makery OpenOffice.org Writer: OCHOBHBIE TNpPEMMYIECTBA IaKeTa Mepes
IpYruMU O(UCHBIMH TAaKeTaMH, HCIOIB30BaHUE TEKCTOBOTO mporeccopa Writer A cO3maHus H
00paboTKH JOKYMEHTOB ¢ (hOpMAaTHPOBAHUEM TEKCTOB C IIOMOLIBIO CTHIIEH. [ToKka3aHbl BOBMOKHOCTH
paboTel ¢ MeHIO okHa Writer, a TaKke CIIOCOOBI pabOTHI C AIEMEHTaMHU YIIPABICHUS ITaHENeH
MHCTPYMEHTOB: (KHOITKaMH, CITUCKaMH U JIp.) Pa300paHbl OCHOBHBIC CTPYKTYpHBIE €AMHUIIBI TEKCTA:
a03aIibl, CHOCKH, KOJIOHTHTYJIBI, OTJIaBJICHUSI, CIIOBApH, (POPMYIIBL.



[TpakTiueckn pa3oOpaHo co3naHHe M OQOPMIIEHHE TEKCTOBOTO JOKYMEHTAa B COOTBETCTBHU C
tpeboBanusamu PUO.

4. IlpakTHueckwe 3aHATUS 10 O3HAKOMJIIEHMIO CTYAEHTOB |-ro Kypca ¢ MeTojamMu
[IPOrpaMMUPOBAHUS BHEIIHUX YCTPONUCTB

BBopHas siekuus 1o MeTonaM IpOrpaMMUpPOBaHMs BHELUIHUX YCTPOMCTB, IPAKTUYECKOE 3aHATUE 110
3IIEMEHTAPHOMY TNPOrPAMMHUPOBAHMIO BHEUIHETO yCTPOWCTBA: BBIBOJ KOMAaHIHOW HMH(pOpMaLMU U3
I[IK B nabGopatopHoe BHEIIHEE YCTPOWCTBO CO CBETOBOM WHAMKANWEH (TporpaMMupyemas
CBETOMY3bIKa C 3aJaHHBIM anroputMom). Obiiee BpeMs 03HAKOMUTEIBHOU JICKIUN U BBIIIOJIHEHUS
[IPAKTUYECKOIO 3alaHusl — 4 Jaca.

[IporpammupoBaHue CrHeUUMANIU3UPOBAHHOTO Y4eOHOro BHEIIHEr0 YCTpoWcTBa (MpocTeiineit
aBTOMAaTU3UPOBAHHON SKCHEPHUMEHTAIbHON YCTaHOBKM) BKJIIOYAIOIIETO MPOrPaMMHO- armapaTHBIN
a”asoro — uugposoii npeodpazosarens (ALII) u cxemy ynpasieHus pexxuMoM paboThl yCTPOUCTBA.
Koneunas 3amaua - u3MepeHwe EMKOCTH KOHAeHcartopa B wuHTerpupyromeid RC memouke o
HCCIICAOBAHUIO TIpollecca ero 3apaga (WM pas3psia) C H3BECTHBIM CONPOTHUBIEHHEM R u
UCIO0JIb30BaHUEM HHIAMBUYaJIbHO CO3JaHHOM NPOrpaMMel (AJITOpUTMa).

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

JlabopaTopHbie yCTaHOBKHU:

Pabora Nel. «M3MepeHne apTepuanbHOTO JaBlIeHUs CTYIEHTa B CIIOKOMHOM COCTOSHUHM U TIOCJIE
WHTCHCHUBHOW (DU3MUYECKON HArPy3KM». YCTaHOBKA COJMEPIKUT MEAUIIMHCKUN TOHOMETP C AJIEKTPOHHBIM
JaTYMKOM JaBJIeHUs, aHAIoro—u(poBsIM npeodpaszoBareneM (ALIT) n nepcoHanbHBIM KOMITBIOTEPOM
(TTK)) cbopa naHHBIX.

Pabora No2. «M3MepeHne CKOPOCTH MOBEPXHOCTHON BOJTHBI B TUAPOJIOTKEY. YCTAHOBKA COACPIKUT
THUAPOJIOTOK C TaTYMKOM YPOBHSI M JaTYUKOM COCTOSIHUS BBUIMBHOTO IIIJTI03a JUISl HCCIIEAOBAHUS
OJTHOMEPHOTO PaclpOCTPAHEHUS TOBEPXHOCTHOM BoMHEI, [1K.

Pabora Ne3. «M3MepeHne CKOPOCTH pacpoCcTpaHeHUsT BO3MYIIICHUH B BO3yXe». YCTAHOBKA COJIEPIKUT
JUIMHHBIA KaHall C KICTOYHUKOM HMITYJIbCHBIX BO3MYLICHUH (B TOPIIE), IBa AaTYMKA BO3MYIICHUI
(maTuuky KaBIeHUS pa3MeElIeHbBI B KaHajle Ha (PUKCUPOBAHHOM PACCTOSHUHM ), ITU(poBOit
3armoMuHaronwii ocumuiorpad, I1K.

Pabota Ne4. «/3yuenune CIeKTpalbHBIX 3aBUCHMOCTEH PA3IMUHBIX TOBEPXHOCTEH MHOTOKaHAIBHBIM
ONTUYECKUM aHAIU3aTOPOMY. YCTAHOBKA COJCPKHUT AU(PPAKIIMOHHBIN crieKTporpad ¢
MHOTO3JIEMEHTHBIM (POTONPUEMHHUKOM B BBIXOAHOM m1ockoctu (uHeiika [13C, 2700 snemMeHToB).

Pabora No5. «/lucraHuimoHHOE onpeAesieHne TeMIIepaTyphl Tell 10 HHPPAKPACHOMY H3IIyUYCHHUIO).
Ycranoka conepxkut UK pannomerp Ha 6a3ze 6omomerpa, ALL, mratuB ams kperuieHus: Oymarw, JIE,
aleToH, KOMHATHBIN TepMoMeTp, 11K

PaGora Ne7. «M3Mepenne pacxoja 3aTOIJICHHON CTpyH». YCTaHOBKA COACPIKUT LICHTPOOEKHBIA HACOC C
JIO3BYKOBBIM COTLIOM. DIIEKTPOHHBIN IaTUUK AABICHHS C TIPOrPaMMHO TepeMeniaeMoin Tpyokoii [TuTo,
AIII, TTK.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
CoBpeMeHHbIE TEXHOJIOTHH (PU3NYECKOTO IKCIIEPUMEHTa 1 00paboTku pe3ynbratoB [TekcT] :
Jlabopatopuslii mpakTukym / M-Bo oO0pa3zoBanus u Hayku Poc. @enepaunn, @exa. areHTCTBO 1O
oOpazoBanuio, Mock. (¢u3.-TexH. uH-T (roc. yH-T), Kad. npuxi. mexanuku ; b. K. Tkauenko [u ap.] -
M.U3n-80 MOTU,2007 - HaxoguTcst Ha Kadenpe MpUKIagHON MEXaHUKN

JomnonHutensHas auTeparypa



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

1. http://lib.mipt.ru/ [ snexTponHast 6nbnuoreka dusrexa.

2. http://my.solidworks.com/ [ on-line training Solid Works.

3. http://www.autodesk.com/education/home [ on-line training AutoCAD
4. https://Ims.mipt.ru/course/view.php?id=204&type=lab -.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

nporpammubie komiiekebl Grapher, MATLAB, OpenOffice.org Writer.
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

VYenemnoe ocBoeHue Kypca «OOIIeHMHKEHepHash MOATOTOBKa»  MpenrnojaraeT Jo0pOoCOBECTHOE
[OCEIIEHUE 3aHSATUH, BBIIOJIHEHUS COOTBETCTBYIOLIMX 3allaHUM, a TakkKe cAady 3TUX 3aJaHui B
OTIpeJICIICHHBIN CPOK.

Hns  oOydarommxcsi, MNPOMYCTHBIIMX [0 YBKUTEIBHOW TNPUYMHE 3aHATHS, HA3HAYAIOTCS
JIOIIOJIHUTENIbHBIC 3aHATHS B KOHIIE CEMECTpA.

IIpu noAroToBKE MOXKHO UCIIOJIB30BaTh CIEAYIOLIME MaTepHaIbl:

B.K. Tkauenko, A.M. AnsbbeB, M.B. bepesnukora, A.Il. 3yeB, M.A. Memkos, C.C.Heroxses,
M.B.Psixaxos, JI.JI. [Tonos, C.1. Tutapos «CoBpeMeHHbBIE TEXHOJIOTHH PU3NIECKOTO IKCIIEPUMEHTA
00paboTku pe3yasratoBy: JlabopaTopHslii mpaktukym.- M.: MOTH, 2007-120 c.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa NPUKIaTHONH MEXaHUKH

Kypc: 1

KBAJM(PUKAIMA: 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-3 CnocoGen ocyniecTBIsITh COIMABLHOE VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
B3aMMOJICHCTBHE U PEaTM30BbIBATH CBOIO POJIb B |KOMMYHHKALIUN (yueOnyto, Hay4HYIO, JIeJIOBYIO,
KOMaHj1e He(OopMallLHYIO U JIp.)

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,

[MK-1 CriocoOHeH mIaHupoBaTh U IPOBOANTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pHU3uKn

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIE0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

IIK-2.2  VYMeer HaxoOUTh  KIIOUEBLIC
OTIpECIIAIONINE H3yYaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[MK-2.3 CrniocobeH npencTaBiiTh HayuyHbIC YTBEPKICHHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIf
npoeCCHOHANIBHON ayAUTOPUU B IMUCBMEHHON M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEMOr0 HayYHOTO 000py/TIOBaHUS

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL <(O6H_IGI/IH)K6HepHa$I IIOATOTOBKaA» 06}"{3.}0]]_[1/1171051 JOJIDKCH:

3HAThb:

* OCHOBHBIE METOJbl aBTOMAaTHU3UPOBAHHOTO cOOpa 1 00pabOTKU IKCIIEPUMEHTAIbHBIX JaHHBIX;
* 3JeMEHTapHble METOAbI IporpaMmupoBanus B3aumoseiicrsus I1K ¢ BHemHMMU ycTpolicTBamy;
* crnocoObl OLICHKH MOTYYEHHBIX PE3YJIbTaTOB;

* OCHOBHBIE METOJBI UCCIICIOBAHNH.
yMeTh:

° ACJIaTh NPAaBUIIBHBIC BbBIBOABI U3 COIOCTABJICHUA PE3YJIbTATOB JKCICPUMCHTA U TCOPCTUYCCKUX

HCCIICIOBAHMI;

° MNPOU3BOAWUTL HYHCJICHHBIC OICHKH II0 TMOPSAAKY BCIWYHNHBI W TIPABUIIBHO OIPCACIATH HX

HOCTOBEPHOCTD,

¢* BHJCTH B TCXHHYCCKHUX 3a/Ja4ax (1)I/ISI/ILICCKO€ COACPIKAHUC,
¢ HCIIOJIb30BAaTbh KOMIBIOTECPHYIO TCXHUKY IJIA JOCTHIKCHUA HCOGXOI[I/IMLIX IIPUKJIaAJHBIX PE3YyJIbTATOB

(mammpumep,

KanuOpoBaTh HW3MEPUTENIBHYIO amnmnaparypy,

OpOBOAUTH HeO6X0):[I/IMBIe YHUCJIICHHBIC

pac4€Tsl, 0pOPMIIATH PE3YNIBTAThl OIBITOB);
. paborare KoJUIETHAJIBHO (B TpyNIeE), T.€. paclpeacssTh O0O0A3aHHOCTH MEXIYy 4WICHAMHU
MHUKPOKOJUIEKTHBA BBIMOJIHSIOMIETO KOHKPETHYIO paboTy, NMPUHUMATh KOJUIEKTHBHBIE PEIICHUS O

MCTOJaxX PCIICHUA IIOCTaBJICHHOM 3aaa4u,

BJIaJd€Th:

KOHTPOJIMPOBATH paboTy KOJUIET.




*  HaBBIKAMM CaMOCTOSTEJBHON paboThl (C TEKCTOM MOIYYEHHOTO 33/1aHMs, C HKCIIEPUMEHTATbHON
YCTaHOBKOH);

. HaBbIKAMH 00pabOTKHM  JKCliepUMEHTaIbHOW wuHGpopManmu (KanuOpOBKa, HavdalbHBIC
MaTeMaTHYeCKHe MpeoOpa3oBaHUsl TaHHBIX, MOJTYYCHHBIX B PE3ylbTaTe M3MEPEHHH C NMPUMEHEHUEM
1IK);

. HaBbIKaMH OOPa0OTKH [aHHBIX B CICIHAJIM3HPOBAHHBIX TNakeTax (Ha mnpumepe «Grapher»,
«OpenOffice.org, Writer»);

*  TEPBUYHBIMU NPAKTHYSCKUMH MPHEMaMH MOHTa)ka, HACTPOMKH M JKCILUTyaTallud SJICKTPOHHON
anmaparypsl, IpeJHa3HAYCHHON JJIsl SKCTIEPUMEHTAIbHBIX paloT;

*  HaBBIKAMU COBPEMEHHOH OOpabOTKM pe3yJIbTAaTOB OIBITA M CONOCTABICHHS C TECOPETUUCCKUMH
JTAHHBIMH.

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

Texymuii KOHTPOJIb OCYIIECTBIIICTCS B (DOpME YCTHOTO ONMpOCa W/WIW BEHITIOTHEHUS 3aJlaHUi 110
Ka)XIIol TeMe.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuarumuxcst

[MpomexyTouHasi arrectanus mo aucuuiuinHe «OOUIeWH)KEHEpHAsl MOJTOTOBKA» OCYIICCTBISIECTCS B
dhopme mudhepeHITPOBAHHOTO 3a4eTa.

JudepeHnrpoBaHHBIN 3a4€T MPOBOAMUTCS IO UTOTAM TEKYyIIEH yCIIeBaeMOCTH: MO pe3yJbTaTaM CHauu
paboT 1o Kaxaou Teme.

Kputepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTU3UPOBaHHbIC, INTyOOKHE 3HAHUS Y4eOHON MPOrpaMMbl JUCHUIUIMHBL, @ TAKKE YUUTHIBAIOTCS
pe3yabTaThl CAA4N KaXK10H TeMBI;

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBaHHbBIE, IIIyOOKHE
3HaHUS y4eOHOW POTrpaMMbl TUCIHUILINHBI, a TAKXKE YUUTBHIBAIOTCS PE3YyNbTaThl CAaYH KaXKI0H TEMBL;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3MPOBAHHBIC, 3HAHUS
y4eOHOM pOorpaMMbl, @ TAKXKE YUUTHIBAIOTCS PE3YJbTaThl CIAuM KaX 10U TEMBI;

OLIEHKa «XOpoIIo (7)» BBICTABIAETCS CTYACHTY IO pe3yjbTaTaM CHAHHBIX TeM, €CIM OH TBEPIO 3HAeT
Marepuaj, rpaMOTHO W [0 CYILECTBY M3JlaraeT €ro, yMeeT IpPHUMEHSTb IOJy4YCHHbIE 3HAaHUSA Ha
MIPaKTUKE, HO AOITyCKAET B OTBETE WM B PEIICHUH 3a7]a4 HEKOTOPBIE HETOYHOCTH;

OLICHKAa «Xopomo (6)» BBICTABISETCA CTYAEHTY IO pe3ylbTaTaM CHAHHBIX TEM, €CIM OH 3HaeT
MaTtepuai, MO CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHATh IOJNyYEHHbIE 3HAHWUS Ha IPaKTUKE, HO
JIOITyCKA€eT B OTBETE MHOTO HETOUHOCTEH;

OLCHKA «XOpoLio (5)» BBICTABJIACTCA CTYACHTY 110 pE€3yjibTaTaM CAAHHBIX TCM, €CJIM OH 3HACT MAaTCpUajl
OK3aMCHAIlMOHHOT'O 6I/IJIeTa, n3Jjaract €ro, yMeCT IPUMCHATH MOJYYCHHBIC 3HAHWA Ha MPAKTHKE, HE
AO0IMYCKAacCT B OTBCTC FPY6BIX OHII/I60K;

OLIEHKA «yJOBJIECTBOPUTENBHO (4)» BBICTABIAETCS CTYACHTY IO PE3yJbTaTaM CIHAHHBIX TE€M, a TaKXKe,
€CIIM BO BpeMsl OTBETa OH IOKa3ajl (parMEHTapHBIH XapakTep 3HAHUM, HEJOCTAaTOYHO INPABUIbHBIC
($bopMynupoBKH 0a30BBIX MOHSITHHA, HO IMpPH 3TOM OH BJaJEeT OCHOBHBIMH paziellaMd Yy4deOHOi
IPOrpaMMBbl, HEOOXOJUMBIMH JUIS JalIbHEHIIEro o0y4eHus;



OLIEHKA «yJOBJIETBOPUTENBHO (3)» BBICTABIAETCS CTYACHTY IO PE3yJbTaTaM CIHAHHBIX TE€M, a TaKXKe,
€CJIM BO BpeMs OTBETa OH IIOKa3aJl Pa3pO3HEHHBIM XapakTep 3HAHUN, HEJOCTATOYHO IIPABUIIbHbBIC
(dbopMynupoBkH 0a30BBIX MOHATHH, HApyLIIEHHE JIOTUYECKOM MOCIENI0BATEIbHOCTH B H3JIOKCHUN
IPOTrpaMMHOTO MaTepHaja, HO IIPHU 3TOM OH BIIA/ICeT OCHOBHBIMHU pa3ziesiaMH y4eOHOH MpOTrpaMMBbl,
HEOOXOAMMBIMHU JJIs1 JaJIbHEHIIEro 00y4eHHsI 1 MOKET IPUMEHSTh NOJTYUYCHHbIE 3HAHUS 10 00pa3ily B
CTaHJAPTHOU CUTyaluu;

OLICHKA «HEY/IOBJICTBOPUTENBHO (2-1)» BBICTAaBISETCS CTYACHTY IO PE3y/bTaTaM CHAHHBIX TEM, a
TaKXke, €CJIM BO BpeMsl OTBETa, OH IOKa3ajl, YTO HE 3HAeT OOJNBIIECH YacTH OCHOBHOTO COJCPIKAHHUS
y4eOHOH TpOrpaMMbl JIUCIMIUIMHBI, JOIyCKaeT TpyOble OMHMOKA B (OPMYIUPOBKAX OCHOBHBIX
MOHSATHH TUCHUIUIMHBI U HE yMEeT HCIOJIb30BaTh IOIYYCHHBIC 3HAHHS IPH PEIICHHH THUIIOBBIX
NPaKTUYECKHUX 3a7ad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems BeIOMHEHHS 3aJaHU MO KaXI0W TEMe M IpU MOATOTOBKE K clade paboThl, 00ydaronmecs
MOTYT (M TOJDKHBI) OJIb30BaTHCS yUeOHBIM TOCOOHMEM, KaIbKYISTOPaMH.

Bo BpeMs orBera moO KaxIoi Teme oOyyarommecs MOTYT IMOJb30BAThCS KaJIbKYISTOPaMHU,
MOCTPOCHHBIMU TpaUKaMy, CXeMaMu J1a0OpaTOPHBIX YCTAHOBOK, COCTaBJICHHBIMH HMHU OTYETaMH,
HalMCaHHBIMU ITporpammami Ha [1K.

HuddepeHurpoBaHHBIN 3a4€T MPOBOJUTCS 110 UTOraM TEKYILEH yCIIeBaeMOCTH: IO PE3yiIbTaraM CAadu
paboThl Mo Kaxaol Teme. Ecnu pe3ynsraToM BBINOIHEHHS J1aOOPAaTOpHON pabOTHI SIBISETCS OICHKA
HEYJIOBJICTBOPUTEIBHO MM OLEHKA OTCYTCTBYET IO YBAKUTEIBHOW NpUYMHE, OOydarouieMmycs
HA3HAYaeTcsl JONOJHUTEIbHOE BpEMs, B TEUEHHE KOTOPOIO OH JOJDKEH BBIIIOJHHUTH 3aJaHHuE IO
MIPOITYIIIEHHOMN TEME.



