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: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: ®du3KKa MepCcreKTUBHBIX TEXHOIOTUIA: IEKTPOHNKA U KBAHTOBBIE TEXHOJIOTUH

®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
(mopaboTky [UIs pelieH s KOHKPETHBIX 3a/1a4) SKCIIEPUMEHTAIbHON U3MEPUTEILHON TEXHUKH.

JlaGopaTopHbIii TPakTUKyM paccuuTaH Ha

CTYICHTOB  MJAIIIMX KypcOB TEXHHYECKUX BYOB,

MCXaHHUKO-MaT€MaTH4CCKUX 1 (1)I/I3I/ILIGCKI/IX (baKyJ'IBTeTOB YHUBCPCUTCTOB.

1. leau u 3apauun

eap AUCUMNIMHBI

- I[CPBOHAYAJIIBHOC O3HAKOMJICHHUC CTYACHTOB 1-ro Kypca C COBpPCMCHHBIMHU MCTOAAMU c60pa

IKCTIEPUMEHTANIbHOW HMH(OpMALUK U

o0paboTku TONy4YeHHBIX JaHHBIX Ha [IK, a Takxke

JIIEMEHTAPHBIMU  TEXHOJOTHSIMM HM3TOTOBJICHHSI M MOAEpHH3aluu (JOopaOOTKM [Jsl  peLIeHHS
KOHKPETHBIX 33/1a4) SKCIIEPUMEHTAIbHON N3MEPUTENbHON TEXHUKH.

3agauu AUCHUILIHHBI

- JEMOHCTpALUsl 2JIEMEHTAapHOW 0a3bl METONOB aBTOMATHU3MPOBAHHOTO cOOpa HIKCIIEPUMEHTATbHOU

uHpopMaLnu.

- OCBOCHHC CTyACHTaMU 0a30BEIX 3HAHUH I10 MOPOBCACHUIO OKCIICPUMCHTA U 06pa60TKe JaHHBIX.

- 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
(U3MYIECKOTo KCIIEPUMEHTA, a TAKXKE JJIsl YIIPABICHUS TPOM3BOJICTBEHHBIMH IIPOLIECCAMH).

- NpUOOpEeTeHHE HA4YalJbHBIX HABBIKOB O(QOPMIICHHUS IKCIICPUMEHTAIBHBIX PE3yNlbTaToB (CTPYKTypa
HayYHO-TEXHUYECKON TOKYMEHTAIMHU: OTYECTOB U CTATeH).

- IpuOOpeTEHNEe HaYaIbHBIX HABBIKOB PaOOTHI B JIOKAIBHBIX CETAX (Iepeaada M3MEPEHHBIX JTaHHBIX Ha
CepBep, CUNTHIBAHUE C CepBepa Ha JIOKAIbHBIE KOMIBIOTEPHI, peIHa3HAYCHHBIC Ui MaTeMaTHIeCKON

00pabOTKU JAHHBIX).

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoGen ocyniecTBIsITh COIMANBEHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.2 BzaumoneicTByeT ¢ OpPYrMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a7a4u

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

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

VK-8 CniocoGen co3naBaTh U HOAJEPKUBATH
0e30macHbIe yCIOBHUS JKU3HEACSITEIbHOCTH, B
TOM YHCJIE TTPY BOSHUKHOBEHHH YPE3BBIYAHBIX
CUTyalui

YK-8.2 VYmeer mnonmmepkuBaTh O€30IaCHBIC  yCIIOBHUS
KHU3HENEATEIbHOCTH; BBISIBISAT, TPU3HAKH, TPUYUHBI |
YCIOBHSIT ~ BO3HUKHOBEHHUS  YPE3BBIYANHBIX  CUTYaIlHN;
OIICHUBATh BEPOSTHOCTh BO3HWUKHOBEHHS IOTCHIIUAIBHON
OITACHOCTH U TIPUHUMATh MEPHI 110 €€ MPEAYITPEIKISHUI0

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTaIbHbIC 3HAHWSL, IOy YCHHBIC B

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

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

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATSIIEHOCTH

poeCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

IIOHATHUSAMMU,

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

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

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
X0JIe HayYHO-HCCIIe0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pelieHnss fCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIf
npo(eCCHOHANBHON ayIUTOpHH, B MUCBMEHHOM W YCTHON

dopme

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

[MK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

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

* OCHOBHBIE METOJBI UCCIICIOBAHNH.
YMETh:

° ACJIaTh NPAaBUIIBHBIC BbBIBOABI M3 COIIOCTABJICHUA PE3YJIbTATOB JKCIICPUMCHTA U TCOPCTUYCCKUX

HCCIICIOBAHMM;

° MNPOU3BOAUTL HYHCJIICHHBIC OICHKH II0 TMOPSAAKY BCIWYHMHBI W TIPABUIIBHO OIPCACTIATH HX

HOCTOBEPHOCTD,

¢* BHJACTH B TCXHHYCCKHUX 3a/Jla4ax (bPISI/I‘{CCKOe COACPIKAHUC,
¢ HCIIOJIb30BaTb KOMIBIOTECPHYIO TCXHUKY IJIA JOCTHIKCHU HCOGXOI[I/IMLIX MPUKJIAJHBIX PE3YyJIbTATOB

(mampumep,

KanuOpoBaTh HW3MEPUTENIBHYIO —amnmnaparypy,

OpOBOAUTH HeO6X0):[I/IMBIe YHUCJIICHHBIC

pac4€Tsl, 0hOPMIIATH PE3YyNIBTAThl OIBITOB);

. paborare KoJUIETHAIBHO (B TpyNIe), T.6. paclpeacisiTb O0O0S3aHHOCTH MEXIYy 4WICHAMHU
MHUKPOKOJUIEKTHBA BBIMOJHSIOMIETO KOHKPETHYI0 paboTy, NMPUHUMATh KOJUIEKTHBHBIE PEIICHUS O
METO/IaX PEIIeHUs MOCTaBICHHON 3aa4H, KOHTPOJIUPOBATh PaboTy KOJIIET.

BIIAJICTh!
*  HaBBIKAMH CaMOCTOSTEIHEHOU padoThI (C TEKCTOM MOIYYEHHOTO 33/IaHMsl, C IKCIIEPUMEHTAIBHOU
YCTaHOBKOH);

. HaBbIKAMH 00pabOTKH  3KcIepUMEHTalbHOW wuH(popManmu (KanuOpoOBKa, HavdalbHbIC
MaTeMaTHYeCKHe MpeoOpa3oBaHus JaHHBIX, MOJTYYEHHBIX B PE3ylbTaTe M3MEPEHHH C NMPUMEHEHUEM
1K);

. HaBBIKAMHA 00pabOTKHM JIaHHBIX B CIIEIMAIM3MPOBAHHBIX TakeTrax (Ha mnpumepe «Grapher»,

«OpenOffice.org, Writer»);

*  IEpPBUYHBIMM IPAKTUUYECKMMHU NPUEMAaMU MOHTa)Ka, HACTPOWKM M IKCILTyaTallud 3JIEKTPOHHOU
anmaparypsl, IpeIHa3HAYEeHHOHN 7151 SKCIIEPUMEHTAIIBHBIX padoT;
*  HaBBIKAMU COBPEMEHHOH 0OpabOTKM pe3yabTaToOB OIBITA M CONOCTAaBICHHS C TEOPETHUECKUMH

JaHHBIMH.




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 (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
3aHATUS 10 JIEMEHTApPHOH TEXHOJIOTMU
1 W3TOTOBJICHUS HECTaHIAPTHOM 10 15
JIEKTPOHHOW HW3MEPUTEIBHON TEXHHUKHU
JUISL DKCTIEPUMEHTAIBHBIX UCCIICIOBAaHUN
JlabopaTopHsiii MPAKTUKYM o
2 aBTOMaTH3aIU1 IKCIIEPUMEHTATBHBIX 10 15
HCCIeI0BaHUI
O3HakomileHHuE c IPUKIIAAHBIMU
3 HaKeTaMHu, MPEIHA3HAYECHHBIMU IS 5 10
00pabOTKU IKCTIEPUMEHTAIBHBIX JTAHHBIX
[IpakTuyeckue 3aHATHUSA o
4 O3HAKOMJICHUIO CTYIEHTOB l-ro Kypca c 5 20
METO/IaMHU MPOrpaMMHUPOBAHUSI BHELITHUX
YCTPOMICTB
Nroro yacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. 3aHATHS TIO DJEMEHTApHOM TEXHOJOTUHM W3TOTOBICHHUS HECTAaHAAPTHOW 3JIEKTPOHHOU

HBMCpHTeJ’IBHOfI TCXHUKU IS SKCIICPUMCHTAJIbHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ

BBopHas nekius Mo MeToiaM pa3pabOTKH 3JIEKTPOHHBIX CXEM, a TaKKe IMTYYHOTO (J1aOopaTOpHOTO)
U TPOMBIIUICHHOTO HM3TOTOBIICHHS JJIEKTPOHHOW ammaparypbl. OOmiee BpeMsi BBOTHOHM JIeKIUH 2
Jaca.

[IpakTuueckue 3aHATUS MO M3TOTOBJICHUIO MPOCTHIX YCTPOMCTB 3JICKTPOHHON TEXHHUKU HABECHBIM
MOHTaXOM. Hanajika W uchbITaHUE CO3JJAHHBIX YCTPOWCTB C WCHOJNB30BAHUEM THITOBOH (OOBIYHO
MIPUMEHSIEMOI ) U3MEPHUTEIILHON TEXHUKH.

2. .Ha60paT0pHBII\/’I MPAaKTUKYM 11O aBTOMATU3alluU SKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ

[TpakTHKyM MOAEIMPYET NPOBEACHHE CIIOKHBIX OSKCIEPHUMEHTAIbHBIX paboT ¢ pasereHuem
MPOIIECCOB M3MEPEHUSI M 00pPaOOTKU TaHHBIX (COOp JAaHHBIX — U3MEPEHHE TPOU3BOJUTCS HA OIHUX
KOMITBIOTEpaX, a 00paboTka — Ha JPYruX € MEPEChUIKOHN JaHHBIX MO JoKambHOU ceTH). [Ipu Takoit
OpraHHM3alUKi AKCIIEPUMEHTAIBHBIX PabOT BO3MOXKHO NPOBEICHUE CHUHXPOHHBIX H3MEPEHHU B
pasHbIX PErnoHax M, Jake, Ha Pa3HbIX KOHTMHEHTAaX C Iepefaucii mHpopManuu B OOLIMH IIEHTP
00paboTKH 10 IMO0ATHHBIM CETSIM.




[TpakTHKyM COAEPKUT 7 1a0OpaTOPHBIX YCTAHOBOK, MPEIHA3HAYECHHBIX JUIS aBTOMAaTU3UPOBAHHBIX
M3MEPEHHH PA3HOPOAHBIX IPOLIECCOB C 3alMChi0 WH(OpPMAIMUM HAa NEPCOHAIBHBIC KOMITBIOTEPHI
cOopa MJaHHBIX C JaTYUKOB (U3MYECKHX BEIWYMH. VI3MepeHus NpOHM3BOIATCS HEOOIBIINMHU
KOJUIEKTHBAaMU (Hoxarpymmnamu 2-3 CTyAeHTa C CaMOCTOSTENIbHOM BHYTPEHHEH OpraHu3aiueil)
HETIOCPE/ICTBEHHO Ha HKCIIEPUMEHTAIBHBIX yCcTaHOBKax. [lomyueHHas nHpopmanus nepenaéres 1o
JIOKalbHOW CEeTH Ha CcepBep, 3areM CTYJACHTBl 00padarpiBaloT WHPOpPMALUIO (TIPOU3BOAST
KaJIMOPOBKY, 00pa0OTKY IKCIIEPUMEHTAIBHBIX JJAHHBIX, HHTEPIIPETAIHIO U 0()OPMIICHUE PE3YIIbTaTOB
— MOCTpoeHue rpaukoB U 1p.) Ha oTaenbHbIX [IK nHIuBHAyanbHO. 32 CeMECTp KaKAbIH CTYIEHT
BBITIOJHSACT 710 7MH JlaboparopHbIX pabor. OOpaboTka JaHHBIX MPOU3BOJUTCS CPEIACTBAMH ITaKeTa
“Grapher” Ha gactu pabot (Ne2 u Ne5) cTynmeHTHI pazpabaThIBaOT MpOrpaMMHOE 00eCTiedeHHE JIIst
cOopa JaHHBIX (TPOrPaMMHUPOBAHNE BHEUIHUX YCTPOUCTB). TakuM 0Opa3oM, HCIONB3YIOTCS 3HAHUS,
NOJIyYCHHBIC Ha NPEAbIIYIINX 3aHATHsIX. Bpems BbIonHEHHs OAHOW JabopatopHOi pabotsl — 4
gaca. B urTOre BBINMONHEHMS KaXI0W pabOThI CTYIEHTY PEKOMEHIyeTcs opOopMUTh KpaTkuid (1-2
CTpaHUIIbl) OTYET, COJACPKANIMI MMOCTAHOBKY 3ajau, TpadUKd HIU TaOMUIBl 00paObOTaHHBIX
IKCTIEPUMEHTAIBHBIX JAHHBIX U KPATKHE BBIBOJIBI (BBIBON).

Cocras npakTukyma (1a00paTopHBIX padoT):

Pabora Nel. W3mepenue aprepuaibHOrO JAaBieHHA. V3MepeHue apTepuanbHOrO JaBICHUS
MPOBOIUTCS y CTYIEHTAa B CIHOKOWHOM COCTOSIHUM M TIOCJIC MHTEHCHUBHON (DM3MUYECKOM HArpy3KH.
VYcraHOBKA  COAEPXKAT MEAWUMHCKHUE TOHOMETP C  DJIEKTPOHHBIM  JAaTYMKOM  JIaBJICHUS,
aHanoro—1mdposbM TpeodpazoBarenem (ALIl) u nepcoHanbHBIM KOMIIBIOTEPOM cOOpa JaHHBIX. B
xofle paboTBl CTYIEHTHl NPOM3BOAAT KAJTMOPOBKY H3MEPHUTEIBHON CHUCTEMBI (CTaHIAPTHBIM
MaHOMETPOM MEIUIIMHCKOTO TOHOMETpPa), U3MEPSAIOT apTepHalbHOE JaBieHue (B Xoie oOpaboTKH
(aitia BpeMEHHOI 3aBUCUMOCTH JaBJICHUS - KaXIbId y3HAET cBOE mamieHue). s cOopa gaHHBIX
UCTIONB3YeTCs TOTOBOE MIPOrpaMMHOE 00eCiedeHNe U U3MEpUTENbHAs CHCTEMA.

Pabora Ne2 Ompenenenue CKOPOCTH pacnpOCTpaHEHUsI BOJHBI HA TIOBEPXHOCTU BOAbl. 3mepeHue
CKOPOCTH ITOBEPXHOCTHOH BOJHBI IPOUCXOAUT B THIPOJIOTKE. YCTAHOBKA CONEPKHT THIPOJIOTOK C
JaTYMKOM YPOBHS M JAaTYMKOM COCTOSIHHS BBUIMBHOTO IIIIO3a AJISi MCCIEIOBAHHUS OJHOMEPHOTO
pacrpocTpaHeHus] 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 IEpEeNuCHIBAeTCs C cepBepa Ha
unauBuayaibuele [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 pabore HeoOxoanmo
IIPOU3BECTU U3MEPEHUE CKOPOCTH 3ByKa B BO3ayXxe M KoHueHTpauuu CO2 B BbIIBIXaEMOM BO3IYyXE
(Mo CKOpPOCTH 3ByKa). YCTaHOBKAa COAEPXKUT MJUHHBIA KaHal C MCTOYHUKOM HMITYJIbCHBIX
BO3MYILEHHUH (B TOpIIE), /1Ba JaTYMKA BO3MYIUEHHUH (aTYMKM JABICHUS pa3MeEIleHbl B KaHale Ha
(UKCUPOBAaHHOM paccTosiHMM), LU(POBOM 3amoMuHaromuii ocuwmorpad, ceass ¢ IIK cbopa
naHHbIX. CTyIEeHThI IPOU3BOIAT U3MEPEHNUS, IEPECHUIAIOT JaHHBIC HAa CepBep, 3aTeM 00paldaThIBalOT
Ha uaauBuayansHbIx [IK. [Iporpammuoe obecrnieuenre — ToToBoe U3 KOMILIEKTa ocuwiorpada.

Pabora Ne4 U3yueHue CHeKTpaibHBIX 3aBUCHMOCTEH Pa3IMYHBIX MOBEPXHOCTEW MHOTOKAHAJIHHBIM
ONTHYECKHUM  aHAJIU3aTOPOM.  YCTAHOBKAa  COAEPXKHUT  AU(PaKIMOHHBIA  crmekTporpad ¢
MHOTO3JIEMEHTHBIM (OTONPUEMHUKOM B BBIXOAHOW Muiockoctu (nuHeiika [13C, 2700 snemeHTOB).
EnvHoBpeMeHHO MoIyyaeTcsl CIEKTP BO BCEM BUIMMOM Juana3oHe. CTyIeHTbl CHUMAIOT CIIEKTPhbI
U3IYYCHHUS PACCEsSHHOTO LBETHOM Oymarod (KpacHOH, CHHeEW, 3eléHOW, Oelloil U  cepoi).
Ilepecbutator ngaHHble Ha cepBep. VHamBuayanabHO 00pabaThIBAIOT — CHEKTPBI, IMPOM3BOASAT
KaauOpoBKy croekTporpada (1o JIMHUSAM PTYTH KaduOpPOBOYHOM JaMmIibl), MOJYYarOT CIEKTPHI B
rpaguyecKoM BHUJIE Ha SKpaHaX MOHUTOPOB U ONPEAEIAIOT alb0e10 IS KaXK10i MOBEPXHOCTH.

PaGora NeS. JlucTtanunoHHOE OmpeAesicHHE TeMIeparypsl Tell Mo uHppakpacHOMy u3nydeHHo. B
pabore HEOOXOAWMO TMPOW3BECTH HU3MEPEHHUE SIPKOCTHOW TeMIeparypbl IMOBEPXHOCTH Oymaru.
YcranoBka cogepxutr UK paguomerp na 0aze Oonmomerpa, ALIL, mratus anst kperuieHus Oymarm,
n€n, aneToH, KOMHAaTHBIA TepmomeTp. CTyaeHThl pa3pabarhiBalOT MPOrpaMMHOE oOecredeHue s
cUCTeMBbl cOOpa JaHHBIX (MCIOJIb3yeTCS HE NPOMBILNLICHHBIH, 15-Tm paspsaueiii AL aBoiiHOTrO
uHTerpupoBanust oy ISA muny). 3aTeM 3amuchIBalOT B OJMH (aill CUTHAIBI OT CyXoi Oymaru
(KoMHaTHast TeMIeparypa, nepBasi KaluOpOBOUHAs TOUKa), OT TAIOLIETO JIbJa (BTOpasi KATHOPOBOUHAs
TOYKa), 3aTeM IOJMBAIOT Oymary HalpoTHB BXOIHOTO 3payka MpuOopa HEOONBLIIMM KOJINYECTBOM
anerona (He Oonee 10mn — Oe3omacHas KOHUEHTpaAUMs B MoMelieHnn). JlaHHbIe nepechulaloTcsl Ha
cepBep, Janee NPOW3BOJUTCS WHJMBHIyalbHas o00paboTKa JaHHBIX, Moiy4yaercs Trpaduk
3aBHCHMOCTH SIPKOCTHOM TeMIlepaTypbl OT BpeMeHH. PaboTta 3aBepiuaercsi opopmileHHEM OTUETA.



Pabora Ne7. U3MepeHune pacxojia 3aTOMICHHON CTPyH. YCTAaHOBKA COJCPKHT IIEHTPOOESKHBIH HACOC C
JO3BYKOBBIM COIUIOM. OJIEKTPOHHBIM NaTyMK AABICHHUS C MPOrPaMMHO MEpeMelaeMoi TPYyOKOi
IMuto. A Ttaxxke, ALIIl, mporpammuoe oOecrnedenne coznanHoe B cpene MATLAB. CryneHTsi
MPOU3BOIAT KAIMOPOBKY JaTyMKa AaBICHHS W 3alUCHIBAIOT NPO(UIN NaBJICHUS CTPYH B (ailbl.
[epecbuiatoT Qaiinel Ha cepBep C MOCIEAYIONIeH WHANBHYaTbHOH 00paboTKO.

Bonee noppo6HOe onucanue pador cm. B [1].

3. O3HakoMJIeHHE C TIPUKJIQJHBIMH TIaKeTamH, MpeqHa3HaYeHHBIMH I 00paboTKU
AKCIIEPUMEHTAIIBHBIX JaHHBIX

BBoaHas jgexmus 1o METoAaM KOMITBIOTEPHON 00pabOTKM SKCIIEPUMEHTAIBLHBIX IaHHBIX Ha IpUMepe
MpUKIaaHOTO MakeTa “Grapher”.

[TpakTHueckue 3aHATHA BKIIOYAIOT IPOCTHbIE MaTeMaTHYeCKHe NpeoOpa3oBaHUs ITaHHBIX B
TabMU4HOM opMe (IOUCK 3KCTPEMYyMOB, yCpPEIHEHHE, CyMMHPOBaHHE M T. I.), odopmIieHHE
rpagukoB (HaHECEHHE CETKM, IOANHCH TpadUKOB, COCTABICHHUE JICTCHJbI, IPEICTABICHUE
pasHoMacIITaOHBIX JaHHBIX Ha oaHoM Trpaduke). Ilombop onTuMandbHONH (QYyHKOUH 1O
HKCTIEPUMEHTAIbHBIM TaHHBIM IPU 3alaHHOM COBOKYITHOCTH KPUTEPHUEB.

BBomnas nexums no makery OpenOffice.org Writer: OCHOBHBIE NpEHMYyIIECTBA IaKeTa Mepen
IpYrMMHU O(UCHBIMM TTAKeTaMH, MCHOJIb30BaHHE TEKCTOBOrO mpoueccopa Writer Ais cO3maHus U
00paboTKK JOKYMEHTOB ¢ (popMaTHUpPOBaHUEM TEKCTOB C MOMOIIBIO cTHIeH. [loka3aHbl BOZMOXHOCTH
paboTel ¢ MeHIO okHa Writer, a Takxke crmocoObl pabOTHl C 3JEMEHTaMH YIPaBICHHS IaHenen
WHCTPYMEHTOB: (KHOIIKaMH, CIUCKaMU U 1p.) Pa3oOpanbl OCHOBHBIE CTPYKTYypHBIC €MHULIBI TEKCTA!
a03aIibl, CHOCKH, KOJIOHTHTYJIBI, OITIaBJIEHUS], CIIOBApH, (POPMYIIBL.

[TpakTiueckn pa3obpaHo co3naHue M OQOPMIIEHHE TEKCTOBOTO JOKYMEHTAa B COOTBETCTBHU C
tpeboBanusamu PUO.

4. IlpakTHueckwe 3aHATUS 10 O3HAKOMJIIEHMIO CTYAEHTOB |-ro Kypca ¢ MeTogamMu
[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 naboparopHoe BHEIIHEE YCTPOWCTBO CO CBETOBOM WHAMKANWEH (TporpaMMupyemas
CBETOMY3bIKa C 3aJaHHBIM anroputMom). Obiiee BpeMs O3HAKOMUTEIBHOU JICKIUH U BBIIIOJIHEHUS
[IPAKTUYECKOIO 3alaHusl — 4 Jaca.

[IporpammupoBaHue CrHeUUMANIU3UPOBAHHOTO Y4eOHOro BHEIIHEr0 YCTpoWcTBa (MpocTeiineit
aBTOMAaTU3UPOBAHHON SKCHEPHUMEHTAIbHON YCTaHOBKM) BKJIIOYAIOIIETO MPOrPaMMHO- armapaTHBIN
a”asoro — uugposoii npeodpazosarens (AL u cxemy ynpasieHus pexxuMoM paboThl yCTPONCTBA.
Koneunas 3amaua - u3MepeHwe EMKOCTH KOHAeHcartopa B wuHTerpupyromeid RC memouke o
HCCIICAOBAHUIO Tpollecca €ero 3apaga (WM paspsia) C H3BECTHBIM CONPOTHUBIEHHEM R u
UCIO0JIb30BaHUEM HHIMBUYaJIbHO CO3JaHHOM POrpaMMel (AJIrOpUTMA).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMO¥ AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



JlabopaTopHblie yCTaHOBKHU:

Pabora Nel. «M3MepeHne apTepruanbHOTO JaBICHUS CTY/ICHTa B CIIOKOHHOM COCTOSTHUH U TIOCTIE
WHTCHCHUBHOW (DU3MYECKON HArpy3KW». YCTaHOBKA COAEPKUT MEAULIMHCKUI TOHOMETP C AJIEKTPOHHBIM
JATYNKOM JIaBJIeHUs, aHAIoro—1udpoBbIM npeodpazosareneM (ALIT) n nepcoHa bHBIM KOMIIBIOTEPOM
(ITK)) c6opa naHHBIX.

Pabota Ne2. «/3mepenne CKOpOCTH TIOBEPXHOCTHOM BOJTHBI B THIPOJIOTKE». YCTAHOBKA COACPKUT
THAPOJIOTOK C IaTYMKOM YPOBHS M JATYUKOM COCTOSIHUSI BBUIMBHOTO IIIJTIO3a VISl KCCIIEOBAHUS
OJHOMEPHOTO PaclpOCTPAHEHHS TIOBEPXHOCTHON BOMHEI, [IK.

Pabota Ne3. «/3mepenne CKOpOCTH paclpoCTPaHEHUS BO3MYIIIEHUH B BO3/IyXe». YCTAHOBKA COACPKUT
JUIMHHBIN KaHall C ICTOYHUKOM MMITYJIbCHBIX BO3MYIIICHUH (B TOPIIE), IBa JaTYNKa BO3MYIICHUH
(maT4mKy maBIeHUS pa3MEIEHbI B KaHalle Ha (PUKCHPOBAHHOM PACCTOSHUM ), IU(PPOBOIA
3anoMuHaronmi ocuusuorpad, ITK.

Pabora Ne4. «M3ydeHue crieKTpalbHBIX 3aBUCHMOCTEH Pa3INYHBIX TOBEPXHOCTEH MHOTOKAHAILHBIM
ONITUYECKUM aHAIU3aTOPOMY. YCTAaHOBKA COAECPKUT AU(PPAKIMOHHBINA crieKTporpad ¢
MHOTOJJIEMEHTHBIM (POTONPHUEMHHUKOM B BBIXOIHOH M1ockoctu (uHeiika [13C, 2700 aneMeHToB).

Pabora No5. «/luctaHiimoHHOE OMpeiesIeHHEe TEMITePaTyphl Tell 0 MHPPAKPACHOMY H3ITYUYCHUIOY.
Yceranoska conepxkut UK pannomerp Ha 6aze 6onomerpa, ALILL, mratus amns kperuienus: Oymaru, Jién,
aleToH, KOMHATHBIN TepmomeTp, 11K

Pabora Ne7. «M3MepeHne pacxojia 3aTOIJICHHON CTPyH». YCTaHOBKA COACPIKUT IIEHTPOOEIKHBIN HACOC C
JIO3BYKOBBIM COTLIOM. DJIEKTPOHHBIN 1aTUYMK AABJICHUS C IPOrPaMMHO epeMeniaeMoit Tpyoxoii [1uTo,
AT, IIK.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

CoBpeMeHHbIE TEXHOJIOTUH (PU3UUECKOTO KCTIEpUMEHTa 1 00paboTku pe3ynbratoB [TekcT] :
JlabopatopHslii mpakTukym / M-Bo oOpa3zoBanust 1 Hayku Poc. @enepanuu, @ea. areHTCTBO 1O
oOpa3zoBanuio, Mock. ¢u3.-texs. uH-T (roc. yH-T), Kad. npuxi. mexanuku ; b. K. Tkauenxo [u ap.] -
M.U3n-8o M®TU,2007 - HaxomuTcst Ha Kadenpe MPUKIAIHONH MEXaHUKN

JomnonHurensHas aureparypa

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

1. http://lib.mipt.ru/ [ snexTpoHHast 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 AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

nporpammubie komiiekebl Grapher, MATLAB, OpenOffice.org Writer.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



VYenemnoe ocBoeHune Kypca «OOIIeHMHKEHepHash MOATOTOBKa»  MpenmnojaraeT Jo0pOCOBECTHOE
[IOCEIIEHUE 3aHATUH, BBIIOJIHEHUS COOTBETCTBYIOLIMX 3allaHUM, a Takke cAady 3TUX 3aJaHui B
OTIpeJICIICHHBIN CPOK.

Jns  oOydarommxcsi, MPOMYCTHBIIMX [0 YBKUTEIBHOW TNPUYMHE 3aHATHS, HA3HAYAIOTCS
JIOIIOJIHUTENIbHBIC 3aHATHS B KOHIIE CEMECTpA.

IIpu noAroToBKE MOXKHO UCIIOJIB30BaTh CIEAYIOLIME MaTepHaIbL:

B.K. Tkauenko, A.M. AnsbeeB, M.B. bepesnuxora, A.Il. 3yeB, M.A. Memkos, C.C.Heroxses,
M.B.Psixaxos, JI.JI. [Tonos, C.1. Turapos «CoBpeMeHHbBIE TEXHOJIIOTHH (PU3NIECKOTO IKCIIEPUMEHTA U
00paboTku pe3yasratoBy: JlabopaTopHslii mpaktukym.- M.: MOTH, 2007-120 c.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
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
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.2 BzaumoneicTByeT ¢ ApPYIMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a7a4u

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIAIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

VK-8 CriocoGeH co3naBaTh U OAJIEPKUBATH
0e30macHbIe yCIOBHUS JKU3HEACSITEIbHOCTH, B
TOM YHCJIE TTPU BOSHUKHOBEHHH YPE3BBIYAHBIX
CUTyalui

YK-8.2 VYmeer mnonmmepkuBaTh O€30IAaCHBIC  yCIIOBHUS
KU3HENEATSNILHOCTH; BBISIBISAT, TPU3HAKH, TPUYUHBI |
YCIOBHST ~ BO3HUKHOBEHHUS  YPE3BBIYANHBIX  CHUTYaIlUN;
OIICHUBATh BEPOSTHOCTh BO3HWUKHOBEHHS IOTCHIIUATBHOM
OITACHOCTH U TIPUHUMATh MEPHI 110 €€ MPEAYIPEIKISHUIO

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIbTaTOB

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

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poeCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTbHON AeATSIIEHOCTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHI B
COBpPEMEHHOI Hay4HO# abopaTopun

[1K-2 CnocoGen aHanu3upoBaTh MOTyUYCHHBIC B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh Hay4YHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaIM3a HayYHbIX JaHHBIX

[IK-2.2 VYMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYyHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU

dhopme

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «OOIenHXeHepHast IOATOTOBKa» 00yUaIOIHIACS JOJKCH:

3HATb:




* OCHOBHBIC METO/Ibl aBTOMaTU3UPOBAHHOIO cOOpa 1 00PaOOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX;

* 3JIEMEHTapHbIE METOABI IPOrpaMMHUpPOBaHus B3aumoaeicTBus 11K ¢ BHEITHMME yCTpOHCTBaMU;
* CII0COOBI OLIEHKH MTOTY4YEHHBIX PE3y/IbTaTOB;

* OCHOBHBIE METO/BI UCCIICIOBAHNN.

YMeTh:
*  Jenarh NpaBWIbHbIE BBIBOJBI M3 COIMOCTABICHUSA PE3YJIHTATOB 3KCIIEPUMEHTA U TEOPETUUYECKHX
HCCJICIOBAHHII;
. MPOU3BOJUTH UYMCICHHBIE OIEHKHA I10 TOPSAAKY BEIMYWHBI M TMPABUIBHO OIpENessTh UX
JIOCTOBEPHOCTH;

* BUJICTh B TEXHMYECKHUX 3aJa4ax (PU3MIECKOE COACPIKAHKE;

*  WCIIOJIh30BaTh KOMITBIOTEPHYIO TEXHHKY Ul TOCTH)KEHHS HEOOXOANMBIX MPUKIAIHBIX PE3YJIbTAaTOB
(Harpumep, KaiauOpOBaTh M3MEPUTENBHYIO —anaparypy, HpPOBOAUTH HEOOXOAUMBIC YHCIICHHBIC
pacyéThl, 0pOPMIISTH PE3yIIBTaThl OIIBITOB);

. paborars KoJUleTHIBHO (B TpYyNIE), T.e. paclpeiemsaTh O0O0sS3aHHOCTH MEXIy 4JICHAMHU
MUKPOKOJUICKTHBA BBITOIHSIOIIETO KOHKPETHYIO paboTy, NMPUHUMATh KOJUICKTHBHBIC PEIICHUS O
METO/IaX PEeIIeHUs TOCTABICHHOM 3a1auk, KOHTPOJIMPOBATh PabOTy KOJUIET.

BJIA/1€Th:
*  HaBBIKAMH CaMOCTOSTEJBHON padoThl (C TEKCTOM MOIYYEHHOTO 33/1aHMs, C HKCIIEPUMEHTATbHON
YCTaHOBKOH);
. HaBbIKAMH 00pabOTKHM  JKCliepUMEHTaIbHOW wuHGpopManuu (KanHOpOBKa, 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)kKa, HACTPOMKH M JKCIUTyaTallud DICKTPOHHOMN
anmnaparypsl, IpeHa3HAYCHHO IS OKCIIEPUMEHTAIBHBIX paloT;

*  HaBBIKAMU COBPEMEHHOH OOpabOTKM pe3yJbTaTOB OIBITA M CONOCTABICHHS C TECOPETUUSCKUMH
JaHHBIMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBIIACTCS B (DOpME YCTHOTO ONMpOCa W/WIW BEHITIOTHEHHS 3aJlaHUi 10
Ka)XIIol TeMe.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

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

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

Kputepun oniennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTU3UPOBaHHbIC, ITyOOKHE 3HAHUS Y4eOHON MPOrpaMMbl JUCUUIUIMHBL, @ TAKKE YUUTHIBAIOTCS
pe3yabTaThl CAA4N KaXK10H TeMBI;

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3UpPOBAaHHbBIE, IIIyOOKHE
3HaHUS y4eOHOW IPOTrpaMMbl TUCIHUILINHBI, a TAKXKE YUUTBHIBAIOTCS PE3YyNbTaThl CAaY KaXKI0H TEMBL;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOM pOorpaMMBbl, @ TAKXKE YUUTHIBAIOTCS PE3YJbTaThl CIAU KaX 10U TEMBI;

OLIEHKa «XOpoIIOo (7)» BBICTABIAETCS CTYACHTY IO pe3yjbTaTaM CHAHHBIX TeM, €CIM OH TBEPIO 3HAeT
Marepuaj, rpaMOTHO U [0 CYyILECTBY H3JlaraeT €ro, yMeeT IpPHUMEHSTb IOJy4YCHHbIE 3HAaHUSA Ha
MIPaKTUKE, HO AOITyCKAET B OTBETE WM B PEIICHUH 3a7ja4 HEKOTOPBIE HETOYHOCTH;



OLIEHKa «Xopomo (6)» BBICTABISETCS CTYACHTY IO pe3yjibTaraM COaHHBIX TEM, €CIM OH 3HaeT
Marepuall, 0 CYUIECTBY M3JlaraeT €ro, yMeeT IPHUMEHATh IOJIy4YEHHbIE 3HAaHUS Ha IPaKTHKE, HO
JOIYCKaeT B OTBETE MHOTO HETOYHOCTEW;

OLICHKA «XOpowIO (5)» BBICTABIISETCS CTYJCHTY 10 PE3yJbTaTaM CIaHHBIX TEM, €CIIH OH 3HAeT MaTepHall
9K3aMEHAIIMOHHOTO OWIieTa, M3JIaraeT ero, yMeeT NMPHUMEHSTh IOJyYeHHbIC 3HAHUS Ha MPAKTUKE, HE
JIOITyCKaeT B OTBETE IPyOBIX OMINOOK;

OLIEHKA «YyHOBJIETBOPUTENLHO (4)» BBICTABIAETCS CTYACHTY IIO pe3yjbTaTaM CHAHHBIX TEM, a TaKXKe,
€CJIM BO BpeMsi OTBETa OH IOKa3aj ()parMEHTapHBIH XapakTep 3HAaHWH, HEAOCTATOYHO MPAaBHUIILHBIC
¢dbopMynMpoBKH 0a30BBIX MOHATHH, HO NPH 3TOM OH BJIaJeeT OCHOBHBIMHU pa3feiaMu y4eOHOI
MporpaMmbl, HEOOXOAMMBIMH I JalibHEHIIEro ooyueHus;

OLIEHKA «YyHOBJIETBOPUTENLHO (3)» BBICTABIAETCS CTYACHTY IIO PE3yibTaTaM CHAHHBIX TEM, a TaKXKe,
€CIM BO BpEMs OTBETAa OH IOKa3aJl Pa3pO3HEHHBIM XapakKTep 3HAHWM, HEAOCTATOYHO IPABHIIBHBIE
¢dbopMynHpOBKH 0a30BBIX TOHSATHH, HApyIIEHHE JIOTMYECKOW IIOCIIEIOBATEIbHOCTH B H3JI0KEHUH
MPOrpaMMHOI0 MaTepHalia, HO MPHU 3TOM OH BJaJeeT OCHOBHBIMHU pasfefiaMH y4eOHOH Mporpammbl,
HEOOXOAMMBIMH ISl JAJIbHENIIEro o0y4eHHst 1 MOKET IPUMEHATh NOITyYeHHbIE 3HaHUS 10 00pasIyy B
CTaHJAPTHOU CUTYyalluu;

OLICHKA «HEYHOBJIETBOPUTENIHLHO (2-1)» BBICTAaBISETCS CTYAEHTY IO pe3yibTaraM COAHHBIX TEM, a
TaKXke, €CIM BO BpeMs OTBETa, OH IOKAa3aj, YTO HE 3HAeT OOJbIIeH YacTH OCHOBHOTO COMEPYKaHUS
y4eOHOH NpOorpaMMbl JUCHMIUIMHBI, JOIyCKaeT TpyOble OMmMOKH B (OPMYIHUPOBKAX OCHOBHBIX
HNOHATUN IUCLMIUIMHBI U HE YMEET HUCIOJIb30BaTh IOJIYYECHHbIE 3HAHMWs IIPU PELICHUH THUIIOBBIX
MPAaKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonue Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo BpeMsi BBIONHEHHS 33JaHHH MO0 KaXJIOW TeMe U IPHU TOATOTOBKE K cliade paboThl, 00ydaronmecs
MOTYT (M JOJKHBI) TIOIB30BAThCS YUEOHBIM IMOCOOMEM, KaJIbKYJIATOPaAMH.

Bo Bpems oTBera mo KaxaoiW TeMe oOydaromipecs MOTYT HOJNb30BaThCsl KaJbKYJISTOPaMHy,
MOCTPOCHHBIMH TpaduKaMH, CXeMaMH J1a0OpaTOPHBIX YCTAHOBOK, COCTaBJICHHBIMM WMH OTUYETaMH,
HanucaHHeIMU nporpammamu Ha I1K.

JudepeHnrpoBaHHBIN 3a4€T MPOBOAMUTCS IO UTOTAM TEKYIIEH yCIIeBaeMOCTH: MO pe3yJbTaTaM CHadu
pabotel mo kaxmoi teme. Ecim pesynsraroM BbIMOIHEHUS Ja00paTOpHOM palOoTHl SIBISIETCS OLIEHKA
HEYIOBJICTBOPUTEIPHO MJIM OLEHKa OTCYTCTBYeT II0 YBaXHUTEJIBHOMH IpHYMHE, OOydaromemMmycs
Ha3HA4YaeTcsl JOMOJIHUTEIBFHOE BpPEMs, B TEUYEHHE KOTOPOTO OH JOJDKEH BBIINOJHUTH 33JaHUE IO
HPOIYIIEHHON TEME.



