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BBenenue

HNuctnumuinna «®dusukay  SBIsSEeTCS OJHOW U3 00IIeo0pa3oBaTeIbHBIX
JTUCHUIUIMH, (QOPMUPYIOMIUX ©0a30BBIH ypOBEHb MOJATOTOBKH [JII CTYACHTOB
TEXHUYECKUX CIEIUaTbHOCTCH M HampaBJICHUN IMOATOTOBKH BceX (GopM 0OydeHHS.
OHa wu3yyaercss B IIEPBOM M BTOPOM KypcaX M COCTOUT U3 JICKIIMOHHBIX,
MPAKTUYECKUX U JT1a00PaTOPHBIX 3aHATHI. KonmMmuecTBO 4acoB Ha 3THU BUJBI 3aHSITHHA
BapuUpyeTCs B 3aBHUCHUMOCTH OT HAMNpaBJICHHUS TOJATOTOBKH, HO BBIITOJTHCHHE
CTyJIEHTaMH JJaOOPaTOPHBIX PaOOT BXOAWT B 00S3aTEIbHYIO ayAUTOPHYIO HATPY3KY.

Teopus mo muctummHe «@PU3MKa» TEMATHYECKH JCIUTCS Ha Pa3iciibl:
MEXaHUKa, MOJICKYJIApHas (pu3vka U TEPMOJUHAMHKA, DJICKTPHUUECTBO U MarHETH3M,
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, BOJHOBAas M KBAHTOBAas
ONTHKA, KBaHTOBas (u3MKa, PU3MKa aToma, dJIEMEHTHI SACPHOU (UHKU U (DU3UKU
aneMeHTapHbix dvactull. Ha xadenpe «HMudopmatuka u wuHPOpMALMOHHBIC
TexHosorun» Psizanckoro mHCTUTyTa ((prsinana) MOCKOBCKOTO MOJUTEXHHUYECKOTO
YHUBEpCUTETa JabOpaTOPHBIM TPAKTUKYM CPOPMUpPOBAH TakK, UYTO TeMaTUKa
7a00paTOpHBIX PadOT OXBaThIBACT BCE OTHU pas3fieiabl. PabOThl BBIMOJHSIOTCS
MoCJeA0BaTEILHO [0 3apaHee pa3pabOTaHHOMY IUIaHY Ha CEMECTp WU BeCh
Y4EeOHBIN o,

B xone BwimosHeHHs 1a00OpaTOPHBIX pabOT y CTYIEHTOB (OPMUPYIOTCA
BOKHCUIIME TPAKTUYCCKAC YMEHHUS W HaBBIKH, HEOOXOIWMBIC IS YCIEIIHOTO
YCBOCHUS OCHOBHBIX CHEIUMAIBHBIX JUCHHUIUIMH. KadecTBEHHOE BBITIOJIHCHHE
71a00paTOPHOTO MPAKTUKYMa SIBIIIETCS MPEANOCHUTKON JIJIsi TOATOTOBKU B OYyIyIeM
KBATH(UITUPOBAHHBIX CIICITUATICTOB.

B nganHOM mocoOuu mpeACTaBiICHBI METOJUYECKHE PEKOMEHIAIUHA TI0

MOJTOTOBKE M BBITIOJHEHUIO JIA0OPATOPHBIX padoT 1Mo (hU3HUKe.
1 ey 1 3axa4u 1a00PATOPHOTO MPAKTUKYMA 110 (PU3NKe
OO6pazoBatenbHasi 1eb JJAOOPATOPHBIX PadOT — (PopMHUpOBaHHE KOMILIEKCA

0a30BbBIX 3HaHHﬁ, HpCI[CTaBJ'ICHI/Iﬁ M HAaBBIKOB, CBA3aHHLIX C IIPUMCHCHHUECM HAYYHBIX

METOOOB I/ICCJIC,Z[OBaHI/II\/’I, HN3MCPCHUEM  ITIApaMCTPOB (1)I/IBI/I‘{€CKI/IX BCJIIMYHH,



Criocob0aMy aHaTUTHYECKON OIICHKH XapaKTEepPUCTUK M TapaMeTpoB (PH3UIECKHX
BEJIMYWH TI0 Pe3yJIbTaTaM HCIIBITAaHHH.

BocnuTtatensHoi 1€pI0 JAHHOTO BHJA paboT sBIseTCS (HOPMUPOBAHHUE Y
CTYICHTOB TIPO(ECCHOHATBHO-3HAYUMBIX JMYHOCTHBIX Ka4deCTB, YTO IO3BOJISICT
y4acTBOBaTh B MPO(EeCCHOHAIIEHOM OOIIEHNH W KBATH(DUIIMPOBAHHO peIlaTh 3aaqu
MCCIICJIOBAaHUN W UCTIBITAHUH 110 CBOUM CIIEITUAIBHOCTSIM M HAITPABJICHUSM.

Ilenpto oOydeHmst  Takke sBIsIeTCS  (HOPMHUPOBAHWE Yy  CTYACHTOB
oOmenpodecCHoHaNbHBIX KOMIIETCHIIMA: CIIOCOOHOCTh HCIOJB30BaTh OCHOBHBIC
3aKOHBI E€CTECTBCHHOHAYYHBIX IHUCIUILIMH B TPO(ECCHOHATBLHON eATeTbHOCTH,
MPUMEHATh  METOJBl ~ MAaTEMaTHYECKOTO  aHaiW3a ©W  MaTeMaTHYeCKOTO
(KOMIIBIOTEPHOTO)  MOJCIMPOBAHUSA, TEOPETHUYECKOTO U  IKCIEPUMEHTAIBHOTO
MCCJIEIOBAHMSI; CIIOCOOHOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIHOCTH MpPOOieM,
BO3HHMKAIOIIUX B X0/€ MNpOohecCHOHANBHOU JEATeNbHOCTH, TMPUBIICYh WX JJIA
pEIIeHUs] COOTBETCTBYIOIINN (PU3NKO-MaTeMaTUYECKUIA armapar.

KoHeuHoii 1enpo npoBeieHus 1ab0paTOPHOTO MPAKTUKYMA SIBIISIETCS:

1. O3HakoMJIEHHME C COBPEMEHHBIMH TEXHOJIOTHSIMH B XOJI€ TPOBEICHUS
nabopaTopHBIX paboT.

2. ®opMHpOBaHHWE HABBHIKOB BBITTOJIHCHHS JITA0OPATOPHBIX OMBITOB U
o(OpMIICHUST OTUYETHOHN TOKYMEHTAIINH.

Taxke k memsiM U 3amadaM (U3HYECKOT0 TMPAKTHKyMa B BY3€¢ OTHOCHTCS
pPa3BUTHE y CTYJICHTOB HABBIKOB CAMOCTOSITEIHLHOW PAOOTBI M YyMEHUS MPUMCHSTH
TEOPETHUECKUE 3HAHUS IS PEIICHHS MPAKTHUYCCKUX 3a/ad, HABBIKOB PabOTHI C

y4eOHOM JTUTEepaTypOil.

2 JlaGopaTtopusi pU3UKH U ee 3a1a4U

Aynutopuu st IpoBeieHUs 1a00paTOPHBIX PaboT Mo (HU3UKE MPEICTABISIOT
co0oll crenuanTu3nupoBaHHbIe JabOpaTOpuu, TAE€ MPOBOISATCS 3aHATUS C TPYIION
CTyIeHTOB He Oojee 15 uemoBek. Jlaboparopum nemsTcs TEMaTHYECKH COTJIACHO
yu4eOHOMY IUIaHy TUCIUTUINHBI « DU3UKay.

Takum o6paszom, nabopaTopusi PU3UKUA — ATO eAMHAST OPTaHUYECKH CBSI3aHHAS

CHUCTEMA yqe6H0r0 O60py,Z[OBaHI/I$I, CMOHTHpPpOBaHHasA B OTACJIBbHLIX ITOMCIICHUAX,



odopmIleHHas B COOTBETCTBUHU C TPEOOBAHHUSIMH OpPTaHHU3AIMH TPyAa MPEroaaBaTens
U OOy4YeHHs] ydJalmuxcsi W OOECIeUMBAOIas BBICOKOE KAa4yeCTBO TPEIOIaBaHUs
bu3uKH.

O6opynoBanue nabopatopuii GU3UKU COOTBETCTBYET YUEOHOU Mporpamme 1o
¢dusnke, obecreyrBas MaKCUMaJIbHOE 3aKPEIUICHHE TEOPETHUYECKOTO MaTepuaia 1o
JTUCIMILTAHE Ha OCHOBE (PU3MUECKOTO IKCIIEPUMEHTA.

Opranmzanusi yaeOHOTO TMpoIiecca B X0Ji¢ BHITIOJHEHUS paboT obecreunBaeT
MaKCHUMaJbHYI0 9KOHOMHUIO BPEMEHH MPENOoaBaTeNIsd U yYalluXcsl MPH NOCTaHOBKE U
MPOBEJICHUM SKCIIEPUMEHTA, XPAaHEHUS] U BbIAa4M JIAOOPATOPHOTO OOOPYJIOBAHUS C
ydyeTtoM TpeOoBaHMI TI0 TexHUKe Oe3zonmacHocTH. Bce yueOHble npuOOpHI
COOTBETCTBYIOT COBPEMEHHOMY HAyYHO-TEXHHUYECKOMY YPOBHIO, TPOCTHI M HAJICKHBI
B AKCIUTyaTal[ii, OTBEYAIOT TPEOOBAHUSAM TEXHUKE 0€30IaCHOCTH U TUTHEHBI TPY/Ia.

JlabopaTtopHbie pabOThI 10 (PU3MKE CTYACHTHI BBHIMOJIHSIIOT B YaChl 3aHATUN 110
pacnucaHvo. B ciydyae mpomycKoB CTYAEHT BBINIOJIHAET paboOTy B JApPyroe Bpems,

HAa3HAYCHHOC IIPCII0OaBaTCIICM.

3 OOmme TpeOOBaAHUSI MO TeXHHKe 0€30MACHOCTH MPHU BbINOJHEHUHU

J1a0opaTopHbIX padoT

1. K pabore B naboparopusix (U3UMKHA AOMYCKAIOTCS JIMLA, NPOLISAIINE
MHCTPYKTaX IO TEeXHUKe Oe3omacHOCTH. WHCTpyKTax MPOBOJUTCS Ha TEPBOM
3aHATUM B JAHHOU JabopaTopuu.

2. Jluna, nonyieHHble K paboTe, JOHKHBI COOMIOAATh MpaBujia BHYTPEHHETO
pacrnopsiika, pacnucaHue Yy4eOHBIX 3aHATUH, YCTAHOBJICHHbBIE PEXUMBI Tpyda H
OT/bIXA.

3. JlabGopaTopHbie paOOTHI BBIMONHSIOTCA IO OpurajgaM HE MeHee ABYX
YeJIOBEK.

4. Tlpu pabote B 1aOOpaTOpUH BO3MOKHO BO3JEHCTBHE OMACHBIX U BPEIHBIX
MIPOM3BOJICTBEHHBIX (PAKTOPOB:

- IOpa)KEHUE IEKTPUUIECKUM TOKOM MPH paboTe ¢ NIEKTPOYCTaHOBKAMH;

- BO3HUMKHOBEHHE TIOXKapa TpU  HEaKKypaTHOM  OOpalleHuu ¢

QJICKTPOYCTAHOBKAMM.



5. [TomereHust naboparopuit (1076370097 JIOJDKHBI OBITH
YKOMIUIEKTOBAaHbI MEIUIIMHCKOM anTeuKou C HabopoMm HE0OXO0IUMBIX
MEJMKAMEHTOB U TIEPEBS30YHBIX CPEJICTB M OCHAIECHBI MEPBUYHBIMU CPEJICTBAMU
MOKAPOTYIIEHUS.

6. Ilepen HawamoMm pabOThl HEOOXOJMMO TIOATOTOBHUTHL JIabOpaTOpHOE
o0opyJ0BaHUE W TPUOOPHI, MPOBEPUTH HX HUCIPABHOCTb, YOEIUTHCS B HAIMYUU
3a3eMJICHUS DJIEKTPOYCTAHOBOK.

/. Ilpm HeucnpaBHOCTH OOOpPYIAOBaHUS, NPHUCHOCOOJEHHA M HHCTPYMEHTA
HEO00XO0JIMMO MPEKPATUThH PAOOTY U COOOIIUTH MPENOIaBaTEI0 NN Ja0OpaHTy.

8. JIaGoparopuu (Ppu3MKHM 3ampemaeTcss UCTIOIb30BaTh B KAUECTBE ayIUTOPHIMA
UL 3aHATHA TI0 JAPYTHM TIpeaIMeTaM M JUIsl TPOBEACHHS JICKIIMOHHBIX |
MPAKTUYECKUX 3aHITHUH.

9. IlpeObiBanue yuammxcs B JadopaTopusax (PU3MKH pa3pemiaeTcs TOIbKO B
MPUCYTCTBUM MpernogaBaTeis GU3NKU UK JJabopaHTa.

10. DkcnepuMeHT B J1a0OpaTOPHBIX paboTax ydaiuecs MPOBOAST TOJIBKO B
MPUCYTCTBUM MpernoaBaTeis GU3NKU UK JTJabopaHTa.

11. 3ampemiaercss OCTaBiIATh 0€3 MPUCMOTpPa PabOTAIOIIUE DICKTPUUYECKUE
PUOOPHI.

12. Tlpm KOpPOTKOM 3aMBbIKaHUW B DJJICKTPUYECKUX YCTPOMCTBAX W WX
3aropaHu¥, HEMEUICHHO OTKIIOYUTh UX OT CETH, COOOIIUTH O MOXKape B MOXKAPHYIO
JacTh M QJIMHHHCTPAIMA WHCTUTYTA, U MO BO3MOXHOCTH TMPHUCTYMHTHh K TYIICHUIO
ouara BO3TOpaHusl.

13. Tlpu momydeHMH TpaBMbI OKa3aTh IEPBYIO IMOMOIIbL IOCTPAJABIIEMY,
COOOMHUTH 00 3TOM AIMUHUCTPAIIMN WHCTUTYTa, MPU HEOOXOIUMOCTH OTIIPABUTH
MOCTPA/IABILIETO B JIeUeOHOE YUPEKICHHE.

14. Tlo oxoHyaHuum pabOTBl HEOOXOAUMO OTKIIOYHUTH DICKTPUUECKUC
YCTPOWCTBA W MPUOOPHI OT MCTOYHMKA MHUTAHUS U TPHUBECTH B TOPSIOK pabodee
MECTO.

15. Ilpu rpyOoM HapylIeHMH TpaBWJI TEXHUKU OE€30MaCHOCTH CTYJEHT
OTCTpaHsI€TCd OT BBINOJHEHHUS JabopaTopHOil padoThl. OH BHOBb MOXET OBITH
JOMyIIEH K 3aHATUSIM TMOCH€ JOIMOJHUTEbHOIO W3Y4YeHUS TMpaBuil TEXHUKH

0e30IacHOCTH U IMOJIYUYCHHA HOBOI'O JOITyCKa B JIa60paT0pm0.



4 CTpyKTypa MeTOAMYeCKNX YKA3aHUI MO BHINOJHEHUIO JA00PATOPHBIX

padot

JlaGopatopHble pPaOOTHI MOTYT BBITIOMHATHCS C TOMOIIBIO CIEIMATBHBIX
yCTaHOBOK MJIM Ha KommbioTepe. Kaxkmas paboTra mMeeT CBOIO TEMATUKY M3y4aeMOro
SIBIICHUS, © OHHM OTJIMYAIOTCS 110 METOAMKE MPOBEACHUS YKCIIEPUMEHTA U 00paboTKe
MOJIyYEHHBIX pe3yapTaToB. [[0ATOMY METOIMKa M TEOpHUsS ONMPEAENEHHOTO pasjena
GbU3UKH OTOOpPaKEHBI B OTACIBHBIX METOIUYCCKUX YKA3aHUSX 110 BBIMOJTHEHUIO
nabopatopHOi pabOTHI.

Meroanueckue yka3aHUs BKIIOYAIOT CICAYIOMNE MyHKTHI:

- 11eJ1b pa0OTHI;

- IPUOOPHI, YCTPONUCTBA, UHCTPYMEHTHI U MaTEPHUAIHI,

- KpaTKue TEOPETUUECKUE CBEJICHNUS;

- OMTMCaHNE HKCIIEPUMEHTAILHON YCTaHOBKH,

- METOJIMKA MIPOBEICHUS YKCIIEPUMEHTA,

- METOIMKa 00pa0OTKH MOJIYYEHHBIX PE3yJIbTaATOB;

- BBIBOJ] TI0 pe3yJibTaTaM paboThl;

- KOHTPOJIBHBIE BOTIPOCHI,

- CIIUCOK HUCITOJIh3YEMbIX HCTOYHHKOB.

dopmynupoBka 1eiau paboOThl B Hayale yKa3aHUM [aeT €MKOE OIHMCAHHE
KOHCUYHBIX PE3YJIbTATOB BBIOJTHCHUS PAOOTBI, OMpECsAs TEMAaTUKy TEOPHUH W
AKCIIEPUMEHTA, a TAKXKE HANPABIISICT CTYACHTA HAa TOCTHKCHUE 3TOM IICITH.

[IpubGopsl, ycTpoiicTBa, WHCTPYMEHTHI M MaTepHalbl BCET/Ia OTMEUYEHBI
OTIIETPHO B HayaJle yKa3aHWil, a WX MOJAPOOHOE OIMMCaHWE W TMPUHIUI PabOTHI
MpUBOAMUTCS B MyHKTe «OmnucaHue SKCIEPUMEHTAIbHON ycTaHOBKW». HaszBaHus
HCIIOJIB3YEMBIX 3JIEMEHTOB MOXKHO Cpa3y MOCMOTPETh HA pabodeM CTOJIe, BU3YATbHO
OTIPENIEINTh UX COCTOSTHUE U, €CIU OYyIyT 3aMeueHbl HEMCIPABHOCTH, JTOJIOKHUTH 00
ATOM MPENOAABATENIO I JTA0OOPaAHTY.

Kpatkme Teopermueckwe CBEICHHUS  JAlOT  CTYACHTY  BO3MOXHOCTH
O3HAKOMHTBCSI C TEOpUEH B IIEJIOM U OMNPENSIUTh HYXXHBIC pas3ieibl (U3UKHA s
AeTanpHOro M3ydeHus. Ho B ykazaHHMSX MpencTaBieHbl HEOOXOAMMBIE (OPMYIIBI C

pacmiipoBkoii  OYKBEHHBIX  00O03HAYeHWW, YTO OBl TPU  BBIIOJHEHUU



COOTBETCTBYIOIIUX PACUYETOB JIi SKOHOMUU BpEMEHH He ObUIO HEOOXOAMMOCTU
MOJIH30BAThCS YUeOHOM IUTEpaTypo

Metoauku  TpoBeleHUS  OKCHEpPUMEHTa U OO0pabOTKM  IMOJYyYEHHBIX
pe3yJabTaTOB MOJPOOHO OMHCHIBAIOT MOPSAAOK paboThel: paboTa ¢ mpudopamuy,
METO/IMKA CHATHUS JaHHBIX, 3alIUCh PE3YJbTAaTOB B TAOJIMIBI, CCBUIKA HA PacyeTHBIC
bopmyIbl, POpMyIIBI UTsS pacyeTa MOTPEUTHOCTEH U3MEPEHHUH, 3aIUCh OTBETOB.

[lynkt «BbIBog 10 pe3ynpTaTaMm J1a0OpaTOpHOM pabOTBD»  COACPKUT
PEKOMEHALIMY 110 HAITMCAHUIO BBIBOJIA, €0 COACPKAHUIO U OPOPMIICHHIO.

Kaxxnoe meTomuyeckoe pyKOBOACTBO 3aKaHUMBAETCS TIEPEYHEM KOHTPOJIBHBIX
BOIPOCOB, KOTOpHIE MOTYT IOMOYb CTYACHTY IPOBEPUTH KAaueCTBO YCBOCHUS
TEOPETUIECKOTO0 MaTepuana, U HCHOJIb3YEMBIX HCTOYHHMKOB IO JaHHOM TeMaTHKe
paboThl, HEOOXOAUMBIX Il TEOPETUUYECKOM M MPAKTUYECKOW MOArOTOBKE K camoi

pa60Te M K CC 3allINTC.

5 IloaroroBuTe/ILHBIN 3TAI M0 BHINOJHEHUIO JJA00PATOPHBIX PadoT

@u3NUECKn IPAKTUKYM B BY3€ CTABUT CBOEH LEIBIO IOMOYb CTYJICHTaM
MOHATh CMBICT (U3NYECKUX SIBJICHUW, YSICHUTh (PU3UYECKUM CMBICI 3aKOHOB,
OTMCHIBAIOIINX HAOJIIOAaeMble SIBJICHUS, U OOpaTUTh BHUMaHHUE Ha 00JIaCTh MX
npuMeHeHusi. KOHTpoJIbHBIE  BOMPOCHI, TMPUBEJACHHBIE B  KOHIE  KaXIOU
nabopatopHON  pabOThI, YKa3bIBAlOT HA TOT MHUHUMYM TEOPETHUYECKOTO U
MPaKTUYECKOr0 Marepuajia, KOTOpPbIM JIOKEH YCBOUTH CTYAEHT B Mpoliecce
MpOBENCHHUS  (PU3NYECKOTO DKCIIEPUMEHTA ¥ TMPH TMOJATOTOBKE K  3aIlHTe
nabopaTopHON pabOTHI.

CryneHT Ha JOM MOXET TOJYYUTh METOJAMYECKOE PYKOBOACTBO IO
BBITIOJIHEHUIO JJabopaTopHOl paboThl B OyMa)XHOM WJIM B DJIEKTPOHHOM Buje. B
METOJUYECKOM PYKOBOJICTBE MPHUBEIAEHBI KPATKUE TEOPETUUECKUE CBEACHUS IO
TeMaTuKe paboThl, OMHCAHWE OHKCICPUMEHTAIBLHOM YCTAHOBKM U METOJUKA
MPOBEICHUSI DKCIIEPUMEHTA, a TAKXKE MOPSIOK BBIMOTHEHUS paOOThI.

[Ipu BblMONHEHUH (UIUYECKOTO MPAKTHUKYMa CTYAECHT JOJDKEH BBITIOJIHSTH
TpeOOBaHMS 110 BBIMOIHEHUIO JIA0OPATOPHBIX padboT, yTBepkAeHHbIEe Kadenpoii. [Tpu

HC BBIITOJIHEHUHN 3THUX Tp€6OBaHI/Iﬁ CTYACHT K 3aHATHUAM HC OJOIIYCKACTCA.



K naboparopHOMy 3aHSITHIO CTYICHT 00s3aH TOTOBUTHCS aoMa. [t aToro oH
JOJDKECH: 03HAKOMUTBCS ¢ Teopuel (Homep 1abopaTopHOi paboThl OMpeaeNsaeTcs Mo
rpaduKy BBIIOJHEHUSI paboT), 4TOOBI UMETh YETKOE MpEJACTaBICHHE 00 M3ydaeMOM
SBIICHUU W O 3aKOHAX, OINHUCHIBAIONINX O3TO SBICHWE, U CYMETh MPEIBUICTD
OKUJIaEMbIN pe3ynbTaT, CAENaTh 3arOoTOBKY oTuera s padoTel. OOpazer] oTdera
BBIJIACTCS TIPETI0IaBaTesieM Ha IEPBOM 3aHSTHH.

Takum 00pa3om, MOATOTOBUTEIBHBIX 3TAIT JETUTCS HA JIBE YACTH.

[TepBas 4acTh — 3TO TEOPETHUYECKAsK MOIATOTOBKA, M3YYCHHE METOIMYECKOTO
PYKOBOJICTBA, HAIMMCAHKUE OTYETA JIO 3AITUCH U 00paOOTKH IMOTYYECHHBIX PE3yIhbTaTOB.

[TooToMy B Hawaje a0OpaTOPHOTO 3aHATHS IIPETOJaBaTelh IPOBEPSET
Hajgu4re 1 0opMIICHHE OTYETa M TIEPEXOIUT K YCTHOMY JOIMYCKY K padore. To ecTh
Mepeil HayajaoM BBIOJHEHHS IKCIEPUMEHTA CTYJEHT JOJKEH MOJITBEPAUTH CBOU
3HAHUS 10 TEOPUH PAOOTHI M METOJIMKE MPOBEIACHUS IKCIepuMeHTa. JloMmycKk MOXKET
OBITH TIPOBENIEH YCTHO B XOJI¢ Oecelbl C IMpenojaaBaTesieM JU00 Ha KOMIBIOTEpE B
BUJIC TECTUPOBAHMUS. 3a JOMYCK CTYACHT MOJTYYaeT OIICHKY.

[Ipuctymass K BBINOJIHEHUIO JIa0OpAaTOpPHOW palbOThl, CTYIEHT JOJDKEH
BHUMATEIIbHO O3HAKOMUTHCA C pabO4YMM MECTOM M MpU OOHAPY>KEHUU KaKUX-JIHOO
HEJOCTaTKOB (HEXBaTKa 00OpYyJOBaHMS, HEHUCIPABHOCTh YCTAHOBKH IO BHEITHUM
MpU3HAaKaM ® T.I.) TOCTaBUTh B WM3BECTHOCTH TMperojaBareis Wi jJabopaHTa.
BximroueHue yCTaHOBKM B CETh M €€ 3aIyCK MPOU3BOIATCS TOJIBKO C Pa3peIICHHS

mpernoaaBaTcii.

6 IMopsiioK BHIMOJHEHUS IKCIIEPUMEHTATBHOM YaCTH PadoThI

[Ipu BbIMOTHEHUH PAOOTHI CTYACHT JOJKEH MPOSIBISITH CAMOCTOSITENIbHOCTD, a
npenojaBaTesib JAepKaThb HEMPEpPhIBHO B IOJie 3peHHst paboTy KaXAOro u IO
HEOOXOUMOCTH NPUXOJIUTh Ha momoulsb. Ho u B 3TOM ciyuyae mpemnojaBareib
JIOJDKEH OTpPaHMYUTHCS TOJBKO HAIPaBISIOMIMMU BONpPOCaMH, a He MpsSMOn
nomoinbto. JlabopaTtopHas pabora — 3TO0 HeOoJiblas Hay4yHas paboTa CTYIEHTOB,
npenojaBaTeNlb Ha HeW — HAY4HbBI PYKOBOIUTENb, & HE KOHTPOJEp, XOTSA B €ro

O6H3&HHOCTI/I, €CTCCTBCHHO, BXOOUT U Ha6J'II-0I[CHI/I€ 3a pa6OTOI>’I CTYACHTOB.
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CTyneHT HAauyWHACT BBHITMIOJIHATH SKCIEPUMEHTAIBHYI YacTh paboThl MOCHe
JIOITyCKa, WCIOJNB3Ysl METOJWYECKOE PYKOBOJICTBO K BBIMOJHEHUIO JIA0OPATOPHOM
paboTHI.

[TopssmoK  BBIIOJIHEHWSI COCTOMT W3 ITyHKTOB, KOTOpPBIE HEOOXOIUMO
MOCTIEIOBATEIbHO JeNaTh B XOJ¢ pa0doThl. B HEM W3II0KEHBI 3Tallbl BKIIOYCHUS U
OTKJIFOUCHHS MPUOOPOB MJIM KHOMOK (TyMOJEpOB) Ha Mpubopax, ykazaHbl IPHOOPHI
JUIA CHATUS SKCIEPUMEHTAIBHBIX 3aBHCHUMOCTEH M JaHbl TaOMUIBI ISl 3alHCH
AKCIIEPUMEHTATIBHBIX YUCEIL.

BrimonHenne sKcrepuMeHTa HAaUMHASTCS TOJIBKO TOCTE IETANBHOTO U3YUYeHUS
MOpsIIKa BBITIOJIHEHUSI paOOThl U B MPUCYTCTBHH TpEIoAaBaress uin jJabopaHTa, ¢
Y4ETOM TEXHUKU O€30MaCHOCTH.

OKCnepUMEHTAIbHBIE JIAHHBIE 3aHOCATCA B TaONMIly HA YEPHOBUKE U
IPOBEPSIOTCS MpernojaBareieM. B cilyyae HEyAOBIETBOPUTENBHBIX PE3YIbTATOB
HKCIIEPUMEHT CJIEIYeT MOBTOPUTH, YCTPAHUB T€ HENOCTATKH, HA KOTOpPbIE yKa3al
[penoaaBaTelb.

[Io OKOHYaHMM SKCIIEPUMEHTa CTYJEHT JOJDKEH MPHUBECTH pabodyee MECTO B
NOPSAJOK: OTKJIKOYMUTHh HPUOOpHI OT CETH, 00OpPYJOBaHHE OCTaBUTh B TOM BHJE, B
KaKOM OHO ObLJIO Mepes Ha4yajaoM padoThl.

[Tocne aToro skcrepuMeHTaIbHas YacTh pabOThl CYUTAETCS BBIIOJIHEHHOM.

7/ IIpaBuja o6padoTKM pe3yabTaTOB IKCIIEPUMEHTA

[Tocne CHATHS SKCIEPUMEHTAIBHBIX JAHHBIX CTYIEHT JOJDKEH IIPOBECTH
pacyeTsl TO YyKa3aHHBIM (OpMyJaM | BBIYUCIUTH TOTPEIIHOCTH HW3MEPEHUH.
PesynbraThl pacderoB odopmisitorcs B Buae Tabmuil, TpaduKOB, IUarpam,
CJIOBECHBIX OMHUCaHui. Pe3ynbTaThl MCKOMBIX BEIMYWH 3aMUCBHIBAIOTCS C YYETOM
norpemtHocT. [lopsimok 00pabOTKM pe3yabTaTOB OMPENesieH B METOAMYECKOM
PYKOBOJICTBE.

B xome pacueTtoB u 3ammMcu pe3yabTaTOB HEOOXOAMMO TIOJIB30BATHCS
CJICTYIOIIMMU TIPABHIIAMHU.

1. OkpyrieHus YuceN OCYIIECTBISIETCA C TOYHOCTBIO JI0 TPeX 3Hadanmx nudp,

HC cunTas Hy.TICI‘/’I, N COIJIACHO ITpaBUJIaAM MATCMATHKMH.
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2. OKOHYATENbHBIM pe3yJlbTaT OKPYIJSAIOT IO MpaBWJIaM JIEUCTBUS C
NpUOTMKEHHBIMH YUCIAMU JI0 TOTO pa3pslia, Ha KOTOPBIM yKa3bIBaeT abCOIIOTHAS
HNOTPELIHOCTb.

3. Korma »skcrmepuMeHT TMpOBENEH  HEIOCTAaTOYHO  JTIOOPOCOBECTHO,
OTHOCUTEJbHAs ommuOKa moiyyaercs oosbiie 10 %. B aTtoM ciyuyae pexomeHayercs
POBEPUTH SKCIEPUMEHT, MPOBEAs OoJiee THIATEIbHO H3MEPEHHs], JIMOO BBISIBUTH
MPUYUHY OOJIPIION MOrPEemIHOCTH M OOBSCHUTH €€ CyIIeCTBOBaHUE. TOYHOCTH
OKPYIJICHHS pe3yJbTaTOB AOJKHA COIVIACOBBIBATHCS C TOYHOCTBIO CAMUX U3MEPEHUIA.

4. Pacuer cpegHux 3HAYEHUU BEJIMYMH HE BCErAa yKa3aH B METOAMYECKOM
PYKOBOJICTBE, MO3TOMY CTYAEHT AOJDKEH MPEACTABIATH 3TY OINEPALUI0 C MO3UIUI
MaTE€MAaTHUKH KaK cpeHee apu(PMETHIECKOE 3HAUCHUE BETUYHUHBI.

5. OxoHuaTenbHBIE pE3yNbTaThl H3MEPEHUN pacyeToOB 3alUCBIBAECTCSA C
€AMHULIAMU U3MEPEHUS B BUJC

X=(X,,£AX),
rie X — pacueTHas BEJIUYMHA,

X.p. — CpEelIHEE 3HAUEHHE PACUETHON BEJIHYHHBI,

AX — abCoIIIOTHAS TTOTPEITHOCTD.

Hampumep, mist pacdera mepuoja KosieOaHW OKOHYATENBHBIN pe3yibTaT
MOJKET OBITh 3aIIUCaH B BUJIE

7=(0,1250+0,0014), c.

6. Yactp pe3ynpTaToB TpencTaBisieTcs Trpaduuecku. [paduxm cmyxar
CpPEeICTBOM MaTE€MaTUYECKOH O0O0pabOTKH pe3yJbTaTOB H3MEPEHUU B (PU3HMUECKOM
skcniepuMenTe. ['paduueckoe npeacraBieHne pe3ynbTaToOB U3MEPEHUH MO3BOJISIET HE
TOJIbKO HArJISAHO TPEACTaBUTh HM3yYaeMyl0 3aBUCUMOCTBH, a TaKKe OOHAPYKHUTh
OIIMOOYHBIE PE3YIbTATHI.

[Tpu nocTpoeHnu rpapukoB cieayeT NPUACPHKUBATHCS CIETYIOMINUX MPABUI:

- rpaduKH CTPOSITCS HA MIJUTUMETPOBOM Oymare uiiu Oymaru B KJIETOUKY;

- MIOCTPOCHHE IpaPUKOB HAYMHAET C BHIOOpA KOOPAMHATHBIX ocel. [Ipu atom
CIIe/TyeT IOMHHTD, YTO 3HAYCHUE 3aBUCUMON (DYHKIIUU Y(X) CICIYeT OTKIABIBATh IO
OCH OpAMHAT, a 3HAYEHHE MEHSIOLIEICS BEMMYUHBI X — MO ocu abcuucc. Hampumep,

IIpru HCCIICAOBAHNH 3aBUCHMMOCTH IICpUOIa KoJIeOaHM I (bHSH‘-IGCKOFO MasATHHUKA OT
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paccTosiHUs TOYKH TojBeca A0 mneHtpa macc 7 = f(L) mo ocu opauHAT OTKIaIbIBAIOT
3HaueHue rnepuoja 7, a mo ocu abciuce paccTosHue L;

- B 0003HaYCHHUE OCEH BEIHOCUTCS HE TOJILKO caMa HCcielyeMasi BeTnIrnHa, HO
U eIUHHUIIA €€ HW3MEpPEHHsS, TaK)Ke MOXKET BBIHOCUTBHCS OO MHOXKHUTENb,
OTIpeCTISIONTNH MopsiIoK yrcna. Hampumep, L, m;

- TIpU MOCTPOCHUHU rpadUKOB Ba)KHO BBIOpaTh yaoOHBIN MaciiTad. [Ipu sTom
OH MOXET OBITh Pa3HBIM MO OCU a0CIMCC U OCH OPJIHUHAT, HENB3S JOIYCKATh, YTOOBI
«1eHa aenenus» cocrasmsuia 0,33 win 7,5 ¥ T.I0.;

- Ha KOOpJWHATHBIC OCH CJEAYeT HAaHOCUTH TOJIBKO TOYKH COOTBETCTBYIOIIHE
BBIOpaHHOMY Macmtaldy, Hampumep, 0, 10; 20; 30; 40 wmm O, 2; 4; 6 u T.a.
[IpomexxyTouHbIe 3HaUeHUS (HAIIpUMeEp, 71 IepBOTo Habopa urcen — 3T1o 8; 14; 24 u
T.J.) HA OCH HE HaHOCAT. VX MpoCTO OTKJIANbIBAIOT B BBIOpaHHOM MaciiTabe, He
3anuchiBast Ha rpaduke;

- Macmrad cieayeT BbIOMpaTh TaK, YTOObl MaKCHUMAaJbHO HCIIOJIb30BaTh
TJIOIIAb JIUCTA,

- TpW HAHECEHMM OHKCIIEPUMEHTAIBbHBIX TOUYEK Ha Trpaduk HEOOXOIUMO
UCIIOJIb30BaTh YCIIOBHBIE 3HAYKH (TOYKH, KPECTUKH, KpYkKouku). OCOOEHHO 3TO
BKHO, KOTJIla Ha OJTHOM YEpPTEX,e CTPOSAT HECKOJIbKO TpadmkoB. B srtom ciydae
MOKHO HCITOJIH30BaTh TAK)KE IBETHBIE KapaHIAIlld, & TOYKH 0003HAYUThH OJIMHAKOBO;

- W3MEpPEHHUs BCErJa COMPSDKEHBI C TOTPEIIHOCTSIMHU, KOTOpPBIE MOTYT
BO3HHMKATh B CHJy pa3IWYHBIX TMPUYUH, IMOITOMY DKCIICPUMEHTAIBHBIC TOUYKH
Jo)KaTcd Ha mojie rpaduka ¢ HEKOTOpbIM pazOpocoM. B ¢usuke mpu moctpoeHUH
TakuX rpauKoOB MCTOJB3YIOT METOJ CTIAKUBAHUS 3aBUCUMOCTHU: JIMHUIO TTPOBOJIST
MJIaBHYIO (MU TIPSIMYI0), CIeAys XOAy OOJBIIMHCTBA TOYEK HA YEPTEXKe, HO Tak,

YTOOBI TH TOUKH paciojarajJrcCb KakK BbIIIC, TaAK K1 HHUXKC KpHBOﬁ.

8 IIpaBuia oopmiieHHs1 0TUYETA 1O JIAaOOpaTOPHOI padoTe

OTyeT COMpPOBOXKIAET KAXIYH JIAOOPATOPHYHO pabOTy U  BBINOJIHSAETCS
NUCbMEHHO Ha JBOMHOM JIUCTOYKE B KJIETOUKY (WJIM B TETPaJu) COTJAaCHO 0OpasIy.
[Ipu cnade oTyera MpenojiaBaTeNlio B HETO BKJIAJBIBAETCS YEPHOBUK pabOThl. OTUeT

BBITIOJTHSIET KaXK/IbIN YJIE€H OpUrajibl.
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Otyer BemeTcss CHUHEW WM YEPHOM PYUYKOW, JUIsl TMOCTPOCHHUS TaOiuIl,
rpauKoOB, PUCYHKOB U CXEM UCIOJIB3YIOTCS KapaHJall v JIMHEHKa.

Bce skcnepuMeHTallbHBIE JaHHBIE, pacyeThl MO (GopMylaM M TOCTPOCHUE
rpauKoB CHauajga MPOBOJATCS HA YEPHOBHUKE M IOCJE MPOBEPKH IPEIojiaBaTesieM
NEPEHOCATCS] B YUCTOBOM BapUaHT OTYETA.

OTt4eT 3aKaHYMBAETCS BBIBOJIOM, B KOTOPOM COACPKUTCS aHAIU3 MOJTyYESHHbIX
pE3yNbTaTOB, CPABHEHHE PACUETHBIX U HOPMUPYEMBIX BEIHYHMH.

Otyer mnpoBepseTcs M MOANKMCHIBAETCS NPENOJaBaTeNeM, 4YTO SBISETCA

JIOMTYCKOM Ha TEOPETUYECKYIO 3aIlUTY J1a00paTOpHOIl pabOTHI.

9 TeopeTnueckasi 3alIUTA 110 TEMATHKe J1a0OPATOPHOIi padoThI

[To xaxmoii jmabopaTopHOl paboTe CTYACHT O0s3aH MOJYYUTh 3a4eT WIH
OIICHKY, IIOATOMY 3aHSTHE 3aKaHUYMBAETCS 3allUTOM pe3yJbTaToB pabOThl U
MTOJTYYEHHBIX BBIBOJOB.

Jlist ycnemHo# 3amuThl J1abopaToOpHOUW paboThl CTYIEHT JIOJDKEH eIle pas
popadoTaTh TEOPETUUECKHUI MaTepuai U OTBETUTh HA KOHTPOJIbHBIE BOITPOCHI.

3ammTa MOXKET MPOXOJUTh YCTHO C MpernojiaBaTeleM WM Ha KOMIIBIOTEpE C
MIOMOIIBI0 TECTUPYIOLIUX MPOrpaMM, KOTOPBIE COCTaBJICHBI JII KaXKJIOW paOOTHhI
otaenbHO. [Ipyu 3ammTe Ha KOMOBIOTEpPE CTYIECHT MOJydaeT oueHky oT 1 mo 5. C
pa3pelleHus MpenoiaBaTessi OH MOXKET POTECTUPOBATHLCS €IIe pa3 JJisl MOBBIIICHUS
pesynbrara. Mcnonap3oBanue yueOHON TUTepaTypbl U TOCOOMI HE TOMYCKAETCS.

CTyneHT [OJDKeH YYUThIBaTh, 4YTO OIlEHKAa 3a JabopaTopHyr paboTy
BKJIFOYAET: OIIEHKY 3a JIOMYCK K paboTe, cCaMOCTOSATEILHOCTh BBITIOJIHEHHS PabOTHI,
MPaBUJIILHOCTh PACUYeTOB, TPaMKOB U BBIBOJA, OIEHKY 32 TEOPETHUECKYIO 3aIUTy
pabotel. TloaToMy Kaxablii STam BBHINIOJHEHUS JIA0OpATOpPHOW pabOThI HMEET
3HAYE€HHUE, W OT TOJIHOTHI MOATOTOBKM K paboTe B IIEJIOM 3aBUCHUT PE3YJIbTAT €€
OLICHKH.

Ecnu 3a TeopeTmyeckyro 3ammuTy pabOThl CTYACHT IOJydaeT Ha JaHHOM
3aHSATUH HEYJIOBJIETBOPUTEIBHO U MEHBIIE, TO OH CYUTAETCS NOKHUKOM. CTyIeHT,
BBITIOJTHUBIIUNA JBE paOOThl W HE 3aIMTUBIIMNA HU OJHOM W3 HHUX, K CICAYIOIICH

paboTe He JAOIMyCKaeTCs.
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He cBoeBpeMEHHO BBINOJHEHUE WM 3alluTa Ja0OpaTOPHON pPabOThI MOXKET
CKa3aThCsl Ha UTOTOBOM OLIEHKE MO (PU3MKE 32 CEMECTp, MOATOMY CIEAYET YACNAThH
JOCTaTOYHOE BHUMaHUE K JaHHOW QopMe ydeOHOro Ipoiiecca, OCYIIECTBISATh
MOJITOTOBKY K paboTe JoMa Kak JOMalllHee 3ajjaHue 1o (usuke, AeTalbHO pa3dupas
MaTepual TEOPETUYECKOM U mpakThuueckol yactd. He cTecHsasch 3anaBaTh
NPernoaBaTesl0 BOMPOCHl B JIIOOOW MOMEHT MOATOTOBKM WJIM BBITIOJHEHUS, HE

OCTAaBJIsIsl HE MOHSITOW M HE U3YYEHHON BO3HUKIIIYIO POOIEMY.
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