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MeToauueckune YKazanusd 1o BbINMOJIHCHHUIO, O(l)OpMJIeHHIO H 3a1IuTe

KOHTPOJIBHBIX paﬁoT

Obwue nonosicernus

Kontponbnass pabota — mnHcbMeHHas pabota HeOOIbIIOrO 00beMa,
npeanoaraomas NpoBEepKy 3HAHMK 3aJaHHOTO K H3YyYEHHUIO MaTepuana u
HABBIKOB €ro MpakTHuueckoro npuMeHeHus. KontponpHas paboTa aBiseTcs OJHON
u3 (HOpM CaMOCTOSITEIBHOTO M3YUYEHUsl CTYJEHTaMH MIPOTrPaMMHOTO MaTepuana 1o
BceM IMpeameTaMm. EE BbINOJIIHEHHE CIMOCOOCTBYET PACIIMPEHUIO U YIIIYOJICHHIO
3HAHUM, MPUOOPETEHUIO ONBITA PAOOTHI CO CIIEUATBLHOMN IUTEPaTypO.

Hamnucanue KOHTpoOJIbHOM paOOThl MPaKTUKYeTCS B Y4eOHOM IIpoliecce B
HEeJsAX TPUOOPETeHHS CTYyIEHTOM HE00X0auMoM MpodheCCUOHAIBHONU MOTOTOBKH,
pa3BUTHS YMEHHS U HABBIKOB CaMOCTOSITEIFHOTO HAYYHOTO TMOWCKA: M3y4eHUs
JUTEpaTypsl MO BHIOpAHHOW TeMe, aHaIMW3a Pa3jINYHBIX HCTOYHHKOB U TOYEK
3peHus, o0000IIeHNs MaTepualia, BBIJIEICHUS TIJaBHOTO, (OpMyJIHpOBaHUS
BBIBOJIOB U T. 1. C MOMOILIbIO KOHTPOJIBHOM pabOThl CTYACHT MOCTUTAaeT Haubosiee
CJIO’KHBIE TIPOOJIEMBI Kypca, YUYUTCS JIAKOHUYHO U3JIaraTb CBOU MBICIIH, TPABUIIBHO
oGopMIISTE padoTYy.

OcHogHble yenu KOHMpOabHOU pabomui.

- CUCTEMAaTH3aIHs, 3aKpeIieHHe TEOPETUYECKUX M MPAKTHYECKUX 3HAHUM
CTYACHTOB IO JUCITUIINHE;

- pa3BUTHE HABBIKOB CAMOCTOSITEIBHON pa0OThI W OBIAJEHUS METOIHKON
WCCJIEIOBAHUSI IPU PEIICHUHM KOHKPETHBIX HAYYHBIX U MIPAKTUYECKUX 3a]1aY;

- pa3BUTHE AHAJIMTUYECKOTO MBIIUIEHUS M TBOPYECKOTO IMOJAXO0Ja MpH
pelleHnn 3ajau.

KonTponbHble paboThl MOTYT COCTOSITh M3 OJHOTO WM HECKOJIBKHUX
TEOPETUYECKUX BOIMPOCOB, MOTYT BKIIOYaTh NPAKTHUECKHE 3aJaHUS, TECTHI,
3aaui W T.1. J{Is  BBIMONHEHHS KOHTPOJBHBIX paboT MpemnojaBaTelb
pa3pabaTeiBacT BapHaHTHl 3aJaHMI, COCTABJISET METOAWYECKHE PEKOMEHIAINU
(unmu ykaszaHusi), IPOBOJAMT, €ClIM HEOOXOAMMO, KOHCYJbTALMIO, YCTaHABIUBAET
CPOK BBITIOJTHEHHS pa0OThI, 00BICHIET KPUTEPUHU U CUCTEMY OIEHKH PaOOTHI.

[Ipuctynas k pelieHnIo 3aJaun, peKOMEHAYETCS BHUMATEIbHO MPOYECTh €€
yCJIOBHE, BHHUKHYTH B CMBICI 3aJa4d W YCTAHOBUTH, KaKue SBICHUA U
3aKOHOMEPHOCTH JIS)KAaT B €€ OCHOBE, KaKWe W3 OMHCAHHBIX JJIEMEHTOB SIBIISIOTCS
TJIaBHBIMHM, W KaKMMH M3 HHX MOXHO TpeHeOpeub. [locie dero u3 dopmym,
BBIPXAIONINX OTH 3aKOHOMEPHOCTH, HEOOXOIMMO HAWTHU pElIeHHEe 3aaadul B
oOmeM Bujae. 3aTeM CcleAyeT MNepelTH K TMOJCTAHOBKE YHCIOBBIX JaHHBIX,



BBIPOKECHHBIX B OJTHOW M TOM JK€ CUCTEME €IMHMUII (B 3aBUCUMOCTH OT CIICIM(PUKA
JACLUTUIUHBI ).

AHamu3upys pelIeHre 3a/1auu, TpeOyeTCs BBIACHUTD, SBJISIOTCS JIM JAHHBIC
U3 YCIIOBHUS 3aJa4¥ JOCTATOYHBIMHU JJIS €€ pelicHus. B ciydac HeoOXOaMMOCTH,
HEJIOCTAOIINE BEIMYUHBI CIAEAYET B3SITh U3 CIPABOYHBIX TaOIUIl. ITH BEITUYHUHBI,
a TakKe TIIOJNYYEHHBIE OTBETHI, HEOOXOAMMO OKpPYIJIATH JIO TOYHOCTH,
OTpeesIeMO KOHKPETHBIMU YCIOBHAMU 3aAaud. TOYHOCTH MOJYICHHOTO OTBETA
B 3aJadye HE JIOJDKHA TNPEBBIMIATh TOYHOCTH HWCXOJIHBIX JAaHHBIX, PSIOM C
YHCJIOBBIM OTBETOM CIICyeT MHCaTh HAUMCHOBAHUEC CAWUHUIIBI H3MEPCHHS
BBIYMCJIEHHON BEJIUYHUHEIL.

Ogopmaenue KonmpoabHoU pabomol

3amaHue, BBIJABAEMOE CTYJIEHTY, JOJDKHO OBITh MOCTPOECHO MO EAMHOMY
MPUHLHUITY U COAEPIKATH:

a) 1IeJIb ¥ Ha3HA4YE€HHE padoThI;

0) coaepkaHue paboThI;

B) CIIUCOK PEKOMEHAYEMOM JIUTEPATYPHI.

B cooTBercTBUM C 3TUM CmpyKmypa KOHMPOJIbHOU padomul, CHaBAEMOM
CTYJICHTOM Ha MPOBEPKY J0HKHA BKIIOUATh B CEOSI:

1. TurynsHbIN JUCT (0Opaser cM. [Ipunoxenue 2).

2. 3ananue

3. Conepxanue (C TOAPOOHBIM ONKMCAaHUEM BCEX  BBIMOJHICMBIX
JEeUCTBUN).

4, CHHCOK UCIIOIb30BaHHBIX HCTOYHUKOB.

S. [Ipunoxenus (mpu HEOOXOAUMOCTH).

Tekcr BbinosHseTcA (10 TpeOOBaHUIO MpernojaaBaTesns) Ju00 B TETpadsx B
KJIETKY pa300pUYMBBIM MOYEPKOM, JTUOO0 Ha ymcTax gopmarta A4 (210x297 mm) mo
I'OCT 2.301. Pabora mgomKHA MMEThH JIOTHYECKH OOOCHOBAHHYIO CTPYKTYpPY (B
COOTBETCTBUH C «3aJlaHMEM KOHTPOJIbHOW paloThI»). Pe3ynbTaTbl KOHTPOJIBHOU
paboThl OJDKHBI OBITH COOTBETCTBYIOIIMM 00pa3zom odopmiienbl. [lpu sTom
opopmieHue pabOThl JIOJDKHO COOTBETCTBOBATh TpPeOOBAaHUSAM CTaHIApTa
opranmzaiiuu  CTO 02069024. 101-2015 «PabGotel ctynenueckue. OOmume
TpeOOoBaHMs U TpaBuiIa 0GOPMIICHHUSD, €CIIM KOHTPOJIbHas paboTa odopmiiseTcs B
Ne4yaTHOM BapUaHTE.

Tax, HIKE MPUBEACHBI Mpeb08aHus K HANUCAHUIO hOpMYT B KOHTPOIHHOU
paboTe, opopMIIIeMOi B Ie4aTHOM BapHaHTE.

dopMyIibl, 3a UCKIIOYCHUEM IMOMENIAEMbIX B MPUIIOKECHHIX, TaOIUIaX U



MOSICHSIOMUX JaHHBIX K TpaduyueckoMy MaTepuaixy, HYMEPYIOT CKBO3HOU
Hymepanuet apabckumu uudpamu. Ilpu 3TOM HOMEp QOpMyIibI 3alUCHIBAIOT B
KpPYTJIBIX CKOOKaxX Ha OJHOM ypOBHE C Hel cmpaBa oT dopmyisl. Eciau B Tekcre
npuBesieHa ojiHa (popMyia, ee o6o3HaqaroT (1).

JlommyckaeTcst HyMepanus ¢opMyn B Ipeaenax pasaena. B stom cmydae
HOMEDP (POPMYJIBI COCTOUT M3 HOMEpa pasfiena W MOPSIKOBOTO HOMEpa (OPMYIIHI,
pa3aEeIEHHBIX TOYKOM.

Ipumep — (3.1)

@®opMyIbl, MOMENIaeMble B TaOMUIAX WM B TOSICHSIOIIUX JaHHBIX K
PHUCYHKY, HE HyMEPYIOT.

@opMyIbl BBIIETSAIOT W3 OCHOBHOTO TEKCTa B OTACJIBbHYIO CTPOKY C
WHTEPBAJIOM PAaBHBIM OJTHOMY MEKCTPOYHOMY PACCTOSHUIO.

B ¢opmynax B kadecTBe CHMBOJIOB CJEIYyeT NPHUMEHSATH O0O3HAYCHUS,
YCTaHOBJICHHBIE COOTBETCTBYIOIIUMH TOCYJaPCTBEHHBIMU CTaH/IapTaAMHU.

[TosicHeHUs1 CUMBOJIOB M YUCJIOBBIX KOA(DPUIIMEHTOB, BXOASAIINX B GOpMYITy
(ecid COOTBETCTBYIOIIME TMOSCHEHUsI HE MPUBEJECHBI PaHee B TEKCTE), MPUBOAST
HEIMOCPEICTBEHHO T0]T (HOPMYJIOiA.

[losicHeHHs KaXXJOrO CHUMBOJA  MPUBOJAT C HOBOM CTPOKH B TOM
MOCJICTIOBATEILHOCTH, B KOTOPOH 3TH CHMBOJIBI TIPUBEACHBI B opmyre. [lepByro
CTPOKY TIOSICHEHUSI HAYMHAIOT CO CJIOBA «TCH.

Ilpumep — Ilnomnocms kadcoozo obpasya (p, Ke/M3), ewvluucaaom no
Gopmyne

m
20e M — macca obpasya, ke,

V — obwem obpaszya, m>.

dopMyIbl, CIEAYOLIME OAHA 3a JIPYroM W HE pA3JEIICHHBIE TEKCTOM,
OTIEJISIOTCS 3aIISITOM.

Ilpumep —
a
A=2,
5 (1)
C
B=—-
o 2)

[lepenocuts GopMyINbl Ha CIEAYIOIIYI0 CTPOKY JOMYCKAaeTCsi TOJIBKO Ha



3HAKaX BBITIOJHACMBIX MAaTEMAaTUYECKUX OMeparii, mpudeM 3HaK B Hadaje
clieqyromeld CcTpoku HoBTOopsitoT. Ilpm mepeHoce Qopmynasl Ha  3HaKe,
CHUMBOJIU3HUPYIOIIEM OTIEPAITI0 YMHOKCHHUS, TPUMEHSIOT 3HAK «X).

[Ipu ccpuike B TekcTe paboThl Ha (OPMYINIBI MX TMOPSAKOBBIE HOMEpa
IPUBOJIST B CKOOKAX.

Ilpumep — ...no popmyne (1).

3ateM B (QopMyly TOJICTaBISIOT YHCIOBBIE 3HAYCHUS BXOISIINX
apamMeTpoB M TPHUBOAAT PE3YIbTAT BHIYHCICHHUS C 00S3aTEIbHBIM YKa3aHUEM
CIMHUIIBI U3MEPEHUS, €CITH 3a7]ada UMEET MPAKTUKO-OPUCHTHPOBAHHYIO OCHOBY.

[Topsamok M3II0KEHHUS B KOHTPOJIBHOW paboTe MaTeMaTHUYECKUX YpaBHEHHIA
TaKoH ke, Kak U (GOpMyIL.

OO6o3Ha4YeHUST €AVHUI] BEJIUYMH MOTYT OBITh TPHUBEIACHBI B 3arojIoBKax
(momzaroJyioBkax) rpad U CTpoOK TaOJUIl U MOSCHEHUAX CUMBOJIOB, UCTIOJIb3YEMbIX B
dopMynax, a B OCTAIBHBIX CIIy4asX — TOJBKO IMPH YHCIOBBIX 3HAYCHHUAX ITHX
BCJTUYHH.

Mexny nocnennedt nudpoit yucna u 0003HAYEHUEM EJIMHUIIBI OCTABIISIOT
po0esi, UCKIIOYEHUE COCTaBJISIOT 0003HAYEHWS B BHJIC 3HAKA, MOJHSATOrO HaJ
CTPOKOM.

IIpumepul
1 ... 100 kBm, 80 %, 20 °C.
2..20"

B Tex 3amauax, B KOTOpBIX TpeOyeTcs HA4YepTUTh Tpaduk, HYKHO
0003HAaYUTh HAIIPaABJICHUE OCEH, HAYaJI0 KOOPAUHAT, BRIOpATh M YKa3aTh MacIITa0.

KonTponbHble paboThl, MpecTaBieHHbIE 0€3 COONIOACHHS YKa3aHHBIX
TpeOOBaHM, a Takke PabOThI, BHITIOJHEHHBIE HE MOJHOCTHIO WM HE MO CBOEMY
BapUaHTy, HE 3aUWTHIBAIOTCS. [IpM TIOBTOPHOM pEICH3UPOBAHUU PaOOTHI
HEOOXOJMMO TPEAOCTABIIATh HOBBIM  WCIPABICHHBIA BApUAHT  PEIICHUS
KOHTPOJIBHBIX 3a]1a4 BMECTE C IEPBOM PELICH3UEH.

IIposepxa u 3auwuma KOHMPOILHLIX pabom

3akoHYEHHas] KOHTpOJbHas paboTa caaeTcsl JUis PEeTUCTPaldu JTaOOpaHTy
kadeapel. JlabopanTt kadenpsl nepegaet padOTHI I MPOBEPKH IPETOIABATEIIO
JUCITUTITHBI.

Penien3upoBanre KOHTPOJBHBIX PabOT TPOBOJUTCS MpEroaaBaTeIeM
y4eOHOUN AUCIUIUIUHBI C TENBIO:

- KOHTPOJISI M3YYCHHSI TCOPETUUYCCKUX 3HAHWA M TPAKTUYCCKUX YMCHHUH U
HABBIKOB I10 JTUCIUIUINHE;



- TaNbHEUIIe OpraHu3allid M HAaIMpaBICHUS CaMOCTOSITENbHON paboThI
CTYJIEHTa HaJ YYEOHBIM MAaTEpPUAJIOM;

- BBISIBJICHUSI IPOOEITIOB B 3HAHUSX CTY/ICHTA.

OO0t cCpok MPOBEPKHU KOHTPOIBHOM pabOTHI IOJKEH COCTaBISATh HE OoJiee
YEeThIPHAAUATh PA0OUYMX JHEH.

Pe3ynbTarhl MpoBepKkU TOMAIIHEH KOHTPOJIBHOM pabOTHI MPOCTABISAIOTCS Ha
TUTYJIBHOM JIUCTE padOThl CIOBAMHM «3a4eT» (IIPU YCJIOBUU NPABUIBHOCTH
BBITIOJTHEHHUSI KOHTPOJBHOW paboThl), «HE 3a4eT» - €CIU KOHTpOJbHAas padoTa,
BBINIOJIHEHA HE B MOJHOM OOBEMEe, HE MO 33JaHHOMY BapHaHTY, HEOPEXKHO,
Hepa300pUYUBBIM MMOYEPKOM BO3BPAIAIOTCS CTYJIEHTY 0€3 PElIeH3UU C YKa3zaHueM
IIPUYMH BO3BpaTa Ha TUTYJIBHOM JIUCTE.

[Ipu npoBepke TOMaIIHEN KOHTPOJIBHONW padOThl HEOOXOIUMO:

- ICTIPaBUTh U OOBSICHUTH KAXAYIO OLIMOKY, HETOYHOCTb IO CYIIECTBY
y4eOHOro MaTepHalia WM MOCTaBUTh HABOJSIIMIA BOIPOC, YKa3aTh, KaKyl0 TEMY
(pa3men) CTyIeHT JOJKEH U3YUYHUTh, YTOOBI BOCIIOJTHUTH MTPOOEIT B 3HAHUSIX;

- 00paTUTh BHHMAaHUE HA CTENEHb CaMOCTOSITEIIbBHOCTH BBINOJIHEHUS
paboThl, MOJHOTY H3JI0KEHUS, KaUeCTBO U TOYHOCTH BBIIOJIHEHUS NMPAKTUYECKUX
3aJlaHui, TOKa3aTh MPU HEOOXOAUMOCTH PAIIMOHAIILHBIN MyTh PEUICHUs 33]1ay,

- UCTIPABUTH HENpaBUJIbHbIE (hOpMyIHPOBKH, CTHJIMCTHUYECKHE
MOTPENIHOCTH, TPAMMATHYECKUE OLIUOKU.

3ameuaHusi, CAEJIaHHbIE MO TEKCTY M Ha MOJSIX, JOJKHBI ObITh YETKHUMH,
SCHBIMU, HAMKMCAHbl IOHATHBIM pa300pPUYMBBIM OYEPKOM, IMACTOM KPACHOTO I[BETA.
3ameuaHusi, TONOJHUTENIbHBIE BOIIPOCHl U 3a/laHusl K KOHTPOJIBHON paboTe MOTYyT
CTaBUTBHCA KaK IO XOAY pabOThl, TaK ¥ B KOHIIE PaOOTHI.

IIpoBepeHHass paboTa MOANUCHIBAETCS IMpENojaBaTeieM W JIaTUPyeTCsl Ha
TUTYJIBHOM JIUCTE. 3a4TEHHOW CUMTAETCs KOHTPOJIbHAS paboTa, pacKphIBAIONIas B
JIOCTATOYHOW CTENEHU COAEpP)KaHWE TEOPETUUYECKHUX BOIPOCOB M HE HMMEIOLIas
omu1OOK B METOJAMKE PEIICHUS 3a]1a4.

He 3auteHHOil cuuTaeTcsi KOHTpOJIbHAs paboTa, B KOTOPOH HE PaCKPBITO
COJIEp’)KaHUE BOIIPOCOB, HMMEIOTCS TIpyOble OMIMOKM B OCBEILEHUH BOIIPOCOB,
pelieHny 3anay, cutyaui u 1.1. OHa BO3BpallaeTcs CTYJIEHTY ISl JajbHEUIIe
paboThl HajA yueOHbIM MaTepuanioM. [IoBTOpHOE BBINMOIHEHHE PAOOTHI (YacTu €e)
IPOU3BOJAUTCS CTYIACHTOM B TOH e TeTpaju M cIaeTcs B y4eOHyI0 4acTb JJst
nepeiadyrd  MpenojaBaTeNl0  Ha IOBTOPHYIO TPOBEPKY. YUeT MOBTOPHO
BBITIOJIHEHHBIX KOHTPOJIbHBIX pa0OT MPOBOAUTCS B OOLIEM MOPSJIKE.

3ammTy KOHTPOJBHOU paboThl (coOecenoBaHue) MpernoaBaTesib MPOBOIUT
710 3K3aMeHa J100 BO BpeMs SK3aMeHa C IEJbI0 BBISICHEHHSI CaMOCTOSITEIbHOCTH
BBITIOJIHEHUS PpabOThl U TJIyOMHBI YCBOCHHS Marepuana. Dopmy 3aluThl
KOHTPOJIbHOM paboThl BBIOMpAeT mpenogaBaTenb (YCTHas, TECTOBas, pEIICHHE



3aja4y, CUTyauud u T.a1.). Pe3ynpraT oTMedaeTrcs Ha THUTYJIBHOM JIMCTE
KOHTPOJIBHON pabOThI CIIOBOM «3aluTay.

K arrecrammy 1O JUCHUIUIMHE CTYJASHT JOMYyCKAaeTCs TpU HaIHMIUHU
3aU4TCHHOM KOHTPOJIbHBINA PAOOTHI.

KonTponbHas paboTa olieHuBaeTCs MPEroiaBaTeeM «3au4TeHO/HE3auTEHOY.

OueHka «3aumeHo» BBICTABIIAETCS CTYACHTY, €CIM KOHTPOJIbHAs padoTa
BBITIOJTHEHA CaMOCTOSITEJIbHO; OTBEYAeT 3aJlaHHOM TEME€ U pAaCKphIBAET €¢;
CBUJIETEIBCTBYET 00 YMEHHUHU CTyJIeHTa paboTaTh C Y4eOHHKAMU U CIIPABOYHOM
JUTEPATypOi, CHUCTEMATU3UPOBATh MAaTepHal B MpENeNax 3asBICHHOW TEMBI;
€CIIM KOHTpOJIbHAss paboTa oopmiieHa B COOTBETCTBHH C MPEAbSIBISCMBIMH
TpeOOBaHMSIMU.

OueHka «Hezaumeno» BBICTABISAETCS CTYAEHTY, €CJIA OOydalolIuics He
3HAeT OCHOBHBIX MOJIOXEHHUW MPOTPaMMHOTO MarepHaja, KOHTPOJIbHAs padoTta
BBIIIOJIHEHA HECAMOCTOSITEILHO WJIM T€Ma BbIOpaHa MpPOU3BOJIBHO; COAEpKaHUE
paboThl HE OTBEYAECT 3aJlaHHOM TEeM€ U HE PACKpBIBAeT €€; Marepuan He
CUCTEMAaTU3UPOBAH, U3JIaraercs (pparMeHTapHo; 0(pOopMIEHUE HE COOTBETCTBYET
IPEABABISIEMBIM TPEOOBAHUSIM.

B sToM ciydae nmpenogaBaTenb yCTAaHABIMBAET CPOK MOBTOPHOM 3aIUTHI
KOHTPOJILHOM pabOThI ¢ TOpaOOTKOM MPEICTaBICHHBIX MAaTEPUAIIOB.



MeToanyeckue yKa3aHusi 10 MPOBeJIeHUI0, BHINNOJHEHHUIO U 3al[UTe
JadopaTopHbIX padoT

1. Obwue nonoscenus

1.1. JTaGopaTopHble pabOThl SBISIOTCS 0O0S3aTEIbHBIM M BaXKHECUIIIUM
KOMIIOHEHTOM psiia oOpa3oBaTelbHBIX MporpamMMm OpcKoro TyMaHUTapHO-
TEXHOJIOTUYECKOTro MHCTUTYTa ((pummana) OI'Y,

JlaGopaTopHbIil IPaKTUKYM — 3TO HauboJee r3dpexTrBHAsS popMa MPaKTUKO-
OPUEHTHUPOBAHHOTO  OOYYEHHs, CIOCOOCTBYIOIIAsi OCBOEHHUIO  CTYJEHTaMU
oOpa3oBarenbHON  mporpaMMbl ©U  (QOPMHUPOBAHHMIO Y HHUX  KOMILIEKCa
OOIIEKYIBTYPHBIX, OOIIETTPOPECCHOHATBHBIX, MPOPECCHOHATBHBIX KOMIETCHIIUN
3a CYET BHITIOJHEHHS PEATbHBIX MPAKTHUYECKHUX 3a]1a4.

1.2. Haznauennem  1abopaTOpHBIX  pabOT  sABISETCS  NPHOOpETCHHUE
CTYACHTAMH TPAKTHUYECKUX YMEHHM W  HABBIKOB, HEOOXOMUMBIX IS
npohecCHOHATBEHOM e TEIbHOCTH BBITYCKHHUKA.

JIMIaKTUYECKUMU Yyenamu Tab0paTOPHBIX padOT SABISIOTCS:

- DKCIIEPUMEHTAJIbHOE TMOATBEP)KIACHHE M IPOBEpPKAa CYIIECTBYIOLIUX
HAyYHO-TEOPETUYECKUX MOJIO)KEHUN MpPH NMPAKTUYECKOM OCBOEHUM CTYACHTaMHU
U3Yy4aeMbIX JUCIUIUINH,

- IpUOOpETEHNE HABBIKOB MCCIIEOBAHUS MPOLIECCOB, SIBICHUN U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU TUCIUTIINHBL

- OBJIQJICHUE TEXHMKOW OHKCHEPUMEHTUPOBAHUS B COOTBETCTBYIOIIEH
OTpaciu HAYKH U TEXHUKH,

- IpUOOpPETEHNE HABBIKOB CaMOCTOATENBbHOM pPadOThl € J1abOPaTOPHBIM,
TEXHOJIOTHYECKUM, U3MEPHUTEILHBIM 000PYI0BaHHEM U TPUOOpaMHU;

- IPUOOpEeTEeHNE HABHIKOB Pa3padOTKH M DKCIUTyaTallud TMPOTPAMMHBIX H
amnmapaTHBIX CPEACTB C TMPUMEHEHHEM JabopaTOpHOrO, TEXHOJIOTHYECKOTO,
U3MEPUTETHLHOTO 000pyAOBaHUS U IPUOOPOB;

- yCUJIEHUE TPAKTUYECKOW HamNpaBlIEHHOCTH 00pa30BaTEIBHOTO MpoIecca,
MpaKTUYEeCKass peanu3alus TMOJYYCHHBIX 3HAHUW Ui pelieHus y4eOHo-
UCCJIEIOBATENILCKUX, a 3aTEM peajbHBIX SKCIEPUMEHTAIBHBIX M MPAKTUYECKHUX
3ajay;

- (hopMHpoBaHNE HCCIEAOBATEIbCKUX YMEHUN HaOII0AaTh, CpPaBHUBATH,
aHAJIM3UPOBaTh, YCTAHABIUBATH 3aBUCUMOCTH, JI€NIaTh BBIBOJBI, CAMOCTOSATEIHHO
BECTH HCCIIEA0BAHUSA, OPOPMIIATH PE3YIbTaThI;

- IOBBIIIICHUE MMO3HABATEIHPHON AKTUBHOCTA M CAMOCTOATEIHLHOCTH PabOTHI
CTYACHTOB B XOJI€ BBINIOJIHEHHUsI TaOOPAaTOPHBIX paboT, peanu3anus JTAIHOCTHO-
OPUEHTHPOBAHHOTO MOIXO/IA.

Brinonnenue 1abopaTopHbIX padOT JOKHO 0a3upoBaThCA Ha Marepuale,
U3JIOKEHHOM B JIEKIUAX WIW JIATEpaType, PEKOMEHIOBAaHHOW I JaHHON
JTUCIUTUTAHBIL.

Jliss  CTYyIEHTOB CTapmiuX KypcoB B JabopaTopHble pabOThI JOJKHBI



BKJ/IKOYAaTbhCA QJICMCHTbBI Hay4HbIX HCCHGI[OBaHI/II)'I, AKTUBU3HUPYIOIIUC
AHAJIMTHYCCKOC MBIIIIJICHUEC U CAMOCTOATCIBHOCTD.

JIaGopaTopHOMY TpPaKTUKyMy CBOWCTBEHHO TIOCTEIIEHHOE IIOBBIIICHUE
CaAMOCTOSITEIbHOCTH TP BBINOJIHEHUH, BKJIIOYEHHE B HUX JJIEMEHTOB
UCCIIC/IOBAHMsI, aHalu3a, IIOMCKa pelieHuil, o0paboTku wuHpOpMauum u
NpEe/CTaBICHHS €€ B KOHIEHTPUPOBAHHOM BHJIC.

Opranuzanusi NpakTUKyMa 4YacTO TPEAYyCMaTPUBACT €ro BHINIOJHEHHUE
UHAUBUAYAIbHO WJIM TPYIIaMU CTYJIEHTOB, CAMOOPTaHM3YIOIIMUXCS KakK Tpu
ayJIMTOPHOW TPAKTUYECKOW paboTe, TaKk M TPHU CAMOCTOSTEIBHOW paboTe 1o
aHanu3y uHpopMaIum, 00paboTKe pe3yabTaToB, UX O(HOPMIICHHIO.

Bce »sT0 nemaer naGopaTOpHBIM MpakTUKyM BaxxHEHIUM (akTopoM
dbopMupoBaHUs OOIIEKYIbTYPHBIX KOMIETEHUIUN CTYIEHTOB — IO3HABaTENbHBIX,
TBOPYECKHX, COIIMATBHO-INYHOCTHBIX.

[ToaTomy, peaycmaTpuBas B CoJlepKaHUU Jab0paTOpHBIX paboT U B popme
UX TPOBEACHMS HIIEMEHTHl I103HABATEIbHOW, TBOPUECKOM pabOThl CTYACHTOB,
¢dbopMHUpOBaHHE Y HUX COLMAIBHO JIMYHOCTHBIX KAa4ecTB, (TaKUX, HAIPUMEp, KaK
CHOCOOHOCTh paboTaTh B KOJUIEKTUBE) CIEAYeT BKIIOYaTh UX (POPMUPOBAHUE B
KauyecTBe 1ieJiel JabopaTOPHOIo MPAKTUKYMA.

2. Ilnanuposanue nabopamopvix pabom

JIMCIMIITUHBL, 0 KOTOPHIM TUIAHUPYIOTCS JTabopaTopHBbIE padOThl U HX
o0BeMBl ompeaenstoTcs ydeOHpIMU TutaHamu. CoxepikaHue 1a00paTOPHOTO
NpaKTUKyMa H3JaraeTcsi B MporpaMMax AWCHUIUINH, JabopaTopHble pPadOThI
IPOBOMATCS, Kak TMpaBWIO, BCJIEN 3a JIGKIMSIMH U (WJIM) TPaKTHUYECKUMU
3aHATHSMU, JAOIIMMHU TEOPETHUECKHE OCHOBBI UX BBITIOJTHEHUS.

[InanupoBanue 1a0OpaTOpHBIX pabOT MpeaycMaTpUBAeT  CO3/aHUE
anmnapaTHOro, MPOrpaMMHOI0, OPTaHU3ALMOHHOTO U METOAMYECKOTO 00eCIIedeHHs
JUISL UX TIPOBE/ICHUS.

JlabopaTopHbie paboThl pa3zpabaTbiBatOTCs Ha 6a3e yueOHO-1a00paTOPHOTO
o0OopynoBaHusi Kadeapbl, CpeACTB KOMIBIOTEPHON MNOJAECPKKH, MPOTPaMMHBIX
MOJIeJIeH N3y4aeMbIX MPOIIECCOB, OOBEKTOB U SBJICHUM.

[Ipy nnaHnupoBaHMM W pa3paboTke  JabOPAaTOPHOTO  MPAKTUKyMa
HEO0OXOIMMO YUYHUTHIBATH:

- 3HaueHWe JabopaTopHbIX pabor mid  (GOPMHUPOBAHUS  LEIOCTHOIO
MPEJICTABICHUS O COACPKAHUH YI€OHOM TUCIIUILTNHBL,

- YPOBEHb CIIOKHOCTU M3YYaeMOT0 y4eOHOro MaTepuarna;

- BHYTPUIIPEIMETHBIC U MEXKIPEIMETHBIE CBSI3H.

B cooTBercTBUM C LEAsIMU JTAOOPATOPHBIX padOT pelllaeMble B HUX 3a7ayu
MOTYT UMETh CJIEIYIOIINE PA3HOBUIHOCTH:

- OKCIIEPUMEHTAJIbHOE  MOJTBEP)KJICHHUE  TEOPETUYECKHX  TOJIOKEHUH,
dbopMyI1, METOJUK pacueTa, yCTAHOBJIECHUE U MOATBEPIKIEHNE 3aKOHOMEPHOCTEH;

- U3YYE€HHE METOJIMK MTPOBEICHUS IKCIIEPUMEHTOB;

- yCTAaHOBJICHHE  CBOMCTB  BEIIECTB, IapaMETPOB  MPOIECCOB, HUX
KaYeCTBEHHBIX M KOJUYECTBEHHBIX XapaKTEPUCTUK (IPU U3YUYEHUU JUCIUILIMH,



CBSI3aHHBIX C (PU3UKON);

- HaOJII0/IeHUE, U3YUYE€HUE U UCCIIEI0BAHKE SIBJICHUM, MPOIIECCOB U JIp.;

- MOJICIMPOBAHUE  peaJbHOM  MPOU3BOACTBEHHOM  JEATENBHOCTH B
peIMETHON 00JIACTH U3y4aeMOU CIIelIMaIbHOCTH;

- mpuoOpeTeHue MEePBUYHBIX HABBIKOB MPUMEHEHUS CUCTEM
aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS M JIPYTUX MPOTPAMMHBIX CPEJICTB
(cpenctsa pazpadotku 110, ACY TII u 1.1.) s gaJibHEHIIEro pelieHus 3a1a4 B
Kypce J1a00opaTopHBIX padoT;

- U3y4CHUE  KOHCTPYKIMH,  MNPHUHIMIOB  paboThl  00OpYJIOBaHMUS,
peryJMpoBKa, HACTPOMKa, TUATHOCTUKA BO3MOXHBIX HEMCITPABHOCTEH;

- CaMOCTOSITENIbHAS pa3pab0TKa MOIYJIEH MPOTPAaMMHOTO U ammapaTHOTO
oOecrnieueHrs (BKJIIOYash BBIMOJHEHUH J1a0OPAaTOPHBIX padOT, BKIIOUEHHE B HUX
AJIEMEHTOB MCCJICIOBAHMSI, aHAIK3a, IOMCKA PEIIeHn, 00paboTku nHMOPMAITUU U
MPE/ICTABIICHUS €€ B KOHIICHTPUPOBAHHOM BHJIE.

Opranuzanusi OpakTUKyMa YacTO TMPEIyCMAaTPUBAET €ro BBINOJIHEHUE
IpyIIaMu CTYAEHTOB, CAMOOPTaHU3YIOIIMNXCS KaK MPU ayIUTOPHOM MPAKTUUECKON
paboTe, Tak M IIPH CaMOCTOSITEILHON padoTe Mo aHaau3y uHdopmaIuu, 0opadoTke
pe3ynbTaToOB, UX OPOPMIICHHUIO.

[To Ha3zHauyeHHIO W XapaKTEpPy BBINOJHIEMBIX CTyJACHTAMU 3aJaHUi B
71a00paTOPHBIX MPAKTUKYMaX MOXKHO BBIJICIIUTD:

- O3HAKOMUTEJbHBIE PA0OTHI, KOTOPHIE TPOBOMSITCS C LIEJIbIO 3aKPEIUICHUS U
KOHKPETHU3aIlMi HW3YYEHHOrO0 TEOPETHUUECKOTO Marepuajia Mo OOIIeHAyYHbIM U
OOILIETEXHUYECKUM AUCHUIUIMHAM. WX 1enb — IpOWLIIOCTPUPOBATH OCHOBHBIC
3aKOHOMEPHOCTH H3Yy4a€MOW HAyKH, O3HAKOMHUTH CTYJICHTOB C TEXHUKOU
DKCIEPUMEHTA, CpPEJICTBAMU MPOEKTUPOBAHUSA, TEOPUEU MOTPEITHOCTEH U
MeToJaMu OOpabOTKU HKCHEPUMEHTANbHBIX JaHHBIX, C YCTPOHCTBOM U
OPUHIIUIIOM  paOOThl  U3MEPHUTENBHBIX  MPUOOPOB M TEXHOJOTHYECKOTO
000opy1I0BaHUS;

- aHAJTUTUYECKHUE PA0OThI, CTaBAIIME CBOCH I1IE€TBI0 TOJyYeHHUE HOBOM
uHopMaIluu Ha OCHOBE (POpPMATM30BAHHBIX METOAOB, OOECIEUYUBAIONINE
HAKOIJICHUE 3HAHUW U MPAKTUYECKUX HABBIKOB MPU YCBOCHHH OOIIUX KYPCOB U
MOATOTOBKY K H3YYEHUIO CIEIUAIbHBIX [UCHMUIUIMH MW METOJ0B HAay4HBIX
HCCIEI0BaHUM;

- TBOpUYECKHE pPaOOThl, CBS3aHHBIE C MOJIYYEHUEM HOBON uH(pOpMaIuu
CaMOCTOSITEJIbHO BBIOPAHHBIMM METOJaMH, OOECIEUUBAIOIINE MPAKTUYECKYIO
MOATOTOBKY CTYACHTOB, (OPMHUPOBAHUE HABBIKOB MPOQPECCUOHATBHBIX U HAYYHBIX
UCCIICIOBaHUM, pa3pabOTKH, TECTHUPOBAHUS U DKCIUTyaTalldd B HAay4yHOU U
MIPOU3BOJICTBEHHOH JCSATEIHLHOCTH.

dopMaMu OpraHu3alyy CTYIAEHTOB Ha JJaOOPATOPHBIX pabOTaX MOTYT ObITh:
dbpoHTanbHas, TPYNTIOBAS WM WHAUBUIyaTbHAS.

[Tpu dhporTaNBEHOM (HhOpME OpraHU3alNUU 3aHATUN BCE CTYJEHTHI BHIMTOTHSIOT
OJIHOBPEMEHHO OJIHY U Ty K€ paboTy.

[Ipu rpymnmoBoit (opme opraHu3alMM 3aHATHH OJHA M Ta Xe pabdoTa
BBITIOJTHSETCS MMOJIrPYINNamMu 1o 2-4 4enoBeka.

[Ipu wunHmMBHOyanbHOU (OpME OpPraHU3ANMHA 3aAHITHN KaXKIbIM CTYJCHT



BBITIOJHAET UHIUBUAYATbHOE 3aJaHUE.

ITpouecc mpoBeneHus 1a00PaTOPHBIX PabOT BKIIIOYAET MOJATOTOBUTENIBHYIO
(TEOpeTHYECKYI0), IKCIIEPUMEHTAIBHYIO U 3aKJIFOUUTEIbHYIO YaCTH.

[lonroroButenbHas  (TeopeTMyeckas) dYacTb TOTOBUT  CTYAEHTa K
BBIMIOJIHEHMIO ~ J1abopaTopHOol ~ pabotbl.  CTyneHT  JOJDKEH  HM3Yy4uTh
COOTBETCTBYIOLIUHI pa3/ie]l TEOPETUUECKOTO Kypca, 03HAKOMUTHCS C YCTPOHCTBOM
Y Ha3HaYEHUEM UCIOJIb3yEMOTro B paboTe 000pyA0BaHNUs, YSICHUTh LIE€TIb PaOOTHl U
METOJIMKY SKCIIEPUMEHTA.

DKcrepuMeHTalIbHASL YacCTh SBIISETCS OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM
1abopaTopHO# pabOTHI.

B xo0/1€ 3KCIepUMEHTAIbHON YacTH padO0ThI CTYAEHTHI:

- CAMOCTOSITENIHHO BBITIOHSIOT 33/1aHUS TPAKTUKYMa;

- COCTaBJIAIOT OMHUCAHUS POBOJUMBIX padoT;

- TOTOBSAT JIaHHBIE JUIsl COCTaBJIEHUs OTYETA 110 paboTe.

[To xoxy mpoBeaeHus FIKCIIEPUMEHTA MPENOJaBaTENb 1aeT JOMOJIHUTEIbHbBIE
pa3bsCHEHUs, OTBEYAaEeT HAa BOMNPOCHl CTYAECHTOB, CTAaBUT WHJUBUIYyaJbHbIE
3aJJaHusl.

3aKIounTeNbHAS YACTh JAOOPATOPHOM pabOTHI BKIIIOYAET:

- aHAJIM3 PE3yJIbTATOB IKCIIEPUMEHTA C IPUMEHEHUEM METOAUKH 00paboTKH;

- (hopMyIHPOBKY BBIBOJOB I10 pe3y/IbTaTaM BHIIIOJHEHUS 3aJaHUM;

- CAMOKOHTPOJTb PE3YyIbTATOB BHITIOTHEHHUS 33/ 1aHU;

- TIpe/ICTaBICHUE OTYETOB, 3AIIUTY BBHITTOJHEHHOW PabOTHI

Brinonnenue 1abopaTopHOi pabOThI OIIEHUBAETCS M0 MPUHATON B paboueit
nporpaMMe TUCIUIUIMHBI METOJUKE M YYUTHIBACTCS KaK IMOKa3aTelb TEKyIIen
YCIIEBAEMOCTH CTYJICHTOB.

[loBbimienno  3PGEKTUBHOCTH  MPOBEACHUS  JIaDOPAaTOPHBIX  padoT
CIIOCOOCTBYET:

- pazpa0oTKa 3agaHUi Uil aBTOMATU3UPOBAHHOTO TECTOBOIO KOHTPOJIS
TOTOBHOCTH CTYJICHTOB K J1a00OpaTOpHBIM paboTaM;

- MAKCUMAaJIbHOE MCIIO0JIb30BaHUE MHJIWBUIYAIBHBIX (JOPM pabOThI C LENbIO
NOBBIUICHUSI OTBETCTBEHHOCTH  KaXXJOTO  CTYyJIEHTa 3a CaMOCTOSITEIbHOE
BBITNIOJIHEHHE MTOJIHOTO 00beMa padoT;

- 3 PeKTUBHOE HCIIONB30BAHUE BPEMEHH, OTBOJAMMOTO Ha JIa0OpaTOPHBIC
paboThI 32 CYET MOATOTOBKH HEOOXOIUMBIX (DOPM (B TOM YHUCIIE SIEKTPOHHBIX) JIs
3aHECEHUs] MPOMEKYTOUHBIX W OKOHUYATENbHBIX PE3yJIbTaTOB paboT, MIabJIOHOB
OTYETOB MO padoTaM, MOAOOPOM JOMOJHUTENBHBIX 3aJaHUN JJi1 CTYACHTOB,
paboTarmux B 6oJiee ObICTPOM TEMIIE.

3. Vcnosus nposeodenus u mamepuanbHo-mexHuveckoe obecneyeHue

JlabopaTopHbie  pabOTHl  JOJKHBI ~ MPOBOAWTHCS B CIEIUATLHO
000pYZIOBaHHBIX YUEOHBIX WJIM HAYYHO-UCCIIEI0BATEILCKUX Jab0paToOpusix, B TOM
YuCcjie KOMIBIOTEpHBIX. [loMeleHus, mpeaHa3HAUYCHHbIE [JIsi TPOBEICHUS
Jab0paToOpHBIX paboT, a TaKXKe PACIIONIOKEHHBIE B HUX JJA0OPATOPHBIE YCTAaHOBKU
(cTeHmbl) JOJKHBI COOTBETCTBOBATH JICUCTBYIOIIMM CAHUTAPHO-TUTHEHUYECKUM
HOpMaM, TPEOOBAHMSIM TEXHUKH O€30IMACHOCTH U S)PTOHOMHUKH.



KonmuyectBo  mabopaTOpHBIX  yCTAaHOBOK  (CTEHIOB), IEPCOHATBHBIX
KOMIIBIOTEPOB JIOJKHO OBITh JOCTAaTOYHBIM g oOecredueHus: 3(PpdhekTuBHOU
CaMOCTOSATEIILHOIN PabOThI CTYJACHTOB OJTHON y4eOHOM Ipymibl (MTOATPYIIITBI) U JUIS
JOCTIDKCHHSI LIEJICH, ONIpeNelsseMbIX COJEpKaHUEM JIa0OpaTOPHBIX PaldoT.
VckITroueHreM MOTYT ObITh HAyYHBIC M IIPOU3BO/ICTBCHHBIC YCTAHOBKH, CUCTEMBI U
YCTPONCTBA, YHUKAJIbHBIC B TEXHUYECKOM OTHOIICHUH.

JlaGopaTopHbIC YCTaHOBKH JIOJDKHBI COOTBETCTBOBAaTh COBPEMEHHBIM
TpeOOBaHMSIM TIOCTAHOBKM H TPOBEACHUS HAYYHOTO OJKCIIEPUMEHTA WA
MIPOU3BOICTBEHHOTO MCTIBITAHMUS.

4. Memoouueckoe obecneuenue 1abopamopHuix pabom

4.1. Y4eOHO-METOTUUECKHE MaTePUATIhI

Y4eOHO-METONUYECKUE MaTepHuaibl JOJDKHBI OO0ECHeurBaTh CTYACHTaM
BO3MO>KHOCTb CAMOCTOSITEIIbHO TOTOBUTHCSI M BBIIIOJIHATE JIa0OpaTOpHBIE PadOTHI,
a TpernojaBaTensiM, HE SBISIOLMMUCS pPa3pabOoTYMKaMU J1TAOOPATOPHBIX padorT,
OCBaMBaTh UX MPOBEICHHUE.

4.2. KypHamel mNOMENIEHUH, NPEJHA3HAYEHHBIX [UIsI  MPOBENCHUS
1abopaTopHBIX paboT

B mo6oit naboparopun HEOOXOAMMBI B HAJIUMUUU JKYPHAJIbl O MPOXO0XKIEHUU
MHCTPYKTaXKa IO TEXHUKE O€30MacHOCTH M TOKapHOW OE30MaCHOCTH, KypHAaI
yuera pabotel ¢ yctaHoBkod wid [IK, a Taxke >XypHasl ydyera BBIIOJHEHHBIX U
3aIUIIEHHBIX JA00OPaTOPHBIX PA0OT (MEUYATHBIA WU SJIEKTPOHHBIN).

JlaHHBIE )KypHAJIBI IOJKEH OTPaXKaTh!

- CIIMUCOK T'PYIIIbI (IOArPYIIbI) CTYIEHTOB;

- IOANKUCH CTYAEHTa O MPOBEIECHWM HHCTPYKTA)Ka MO IMpaBUJIaM TEXHHUKHU
0€30I1aCHOCTH U TIOYKapHOI 0€3011acHOCTH;

- OTMETKH O NMPOBEIECHHBIX 3aHATHUIX C YKa3aHHWEM JaThl, KOJIMYECTBA YAaCOB
Y TIOJIMCH MpernoaBaTesns (mpernoaaBaTesiei), IpOBOAUBIIETO 3aHITHE;

- OTMETKH O TIOCEIEHWU CTYJEHTAMM 3aHSATUIN, BBINOJHEHUU W 3aIIUTE
1abopaTopHBIX paboT;

- yKazaHue o0miero oObemMa YacoB J1a0OpPaTOPHOrO MpakTHUKymMa IO
JVCLUIUINHE;

- BpE€MsI U MECTO IIPOBEICHUSI 3aHATU;

- CIUCOK  MpernojaBareyieid, MNpPOBOMAIIMX  3aHATHS  JAOOPATOPHOTO
MPaKTUKyMa.

Pa3buenune Ha moArpynmnsl MPOU3BOJUTCS B COOTBETCTBUU C TPEOOBAHUAMHU
y4eOHOro YIpaBleHUs, IUIOMIA/IbI0 JTAOOPATOPHBIX MOMEIMIEHUN M KOJIUYECTBOM
pabouux MeCT, HaTM4YrueM 000pyAOBaHUS AJIs IPOBEACHUS J1a0OPATOPHBIX padOT.

4.3. Oruer 110 1abopaTopHOM paboTe

OTt4er gBiISIETCS TOKYMEHTOM, O(OPMIIIEMBIM CTYJICHTOM TI0 Pe3yJIbTaTaMm
BBHITIOJIHEHUS JlabopaTtopHoi paboTel. OTuer odopmisieTcsi B COOTBETCTBUU C
TpeOOBaHUSIMU K OTYETy, NPUBEACHHBIMH B METOAMYECKUX YKa3aHUSIX TIO
nucrurinHe. OTYeT JOJKEH BKIII0YATh:



- UAeHTU(UKATOP TPYMIBI, (DAMIUIAIO CTYJEHTA, 1aTy BHITIOJHEHUS PaOOTHI,

- Ha3BaHUe J1abopaTOpPHOUN pabOTHI;

- OTMIFICAaHHWEe 3aJlaHusl — TOCTAHOBKY 3a/iay, IMOJICKAIIUX BBIMOJTHCHUIO B
nporiecce 1abopaTopHOi padoTHI;

- KpaTKOE€ ONHMCAHHE OCHOBHOW YacTH B COOTBETCTBUU C METOIUYCCKUMHU

yKa3aHUSIMH;
- aHAJIU3 PE3YJIbTATOB, OLICHKY, 000OIICHHS U BHIBOJIBI 11O paboTe;
- CITUCOK UCIIOJIb30BaHHOM JUTEPaTypHl, TIPHJIOKCHUS (pu
HEO0OXOIMMOCTH);

- MECTO JUIsl TOAIHACH IIPEToAaBaTels.

CtpykTypa OT4€TOB, HX IIa0JOHBI, BbIJAaBaEMble CTYyJIEHTaM, MOTYT
KOPpPEKTUPOBAThCA B CBSI3W CO creuupukor gabopaTopHbIX paboT. OTYETHI
JOJDKHBI  COXPAHSATBCS A0 3aBeplieHus cemectpa. OT4er MOATBEpKIaeT
BBINIOJIHEHHE JIaOOpaTOpHOW paboThl MpU HAIUYUU OTMETKH B IKypHaie
71a00paTopHbIX paboT. BO3MOXKHO BBIIIOJIHEHUE OTYETa B 3JIEKTPOHHOM BHJIE.
OT4eThI B 2JIEKTPOHHOM BHJIE PEKOMEHAYETCS COXPAHATH B 3JIEKTPOHHOM CHCTEME.

5. Ilopsook npoeedenus 1a60pamopHvlX 3aHAMULL

JlabopaTopHble 3aHATUS MO 000N Y4eOHOW MUCHUIIIMHE TPOBOJSATCS B
COOTBETCTBHUM C paboueil mporpaMMol dToM y4eOHOW JUCHUIUIMHBI B
YCTAaHOBJICHHBIC  pACIMCAHWEM  4Yachl.  [IpOMODKATETBHOCTh  KaXKIOTO
7a00paTOPHOTO 3aHATHS YCTAaHABIMBACTCS B aKaJeMHUYECKHX dacaX. MHCTpyKTax
M0 TEXHUKE OE30MaCHOCTH, MpaBWIaM IOXApHOW Oe30MacHOCTH W MpaBHIIaM
BHYTPEHHETO pacropsaka B JabopaTOpuy TMPOBOAUTCS TMPEMoaaBaTeieM Ha
nepBOM J1abopaToOpHOM 3aHATHH. Ha 3TOM ke 3aHSITHH CTyJeHTaM COOOIIAr0TCs:

- IpOrpaMMa BCEro MPEICTOSIIETO JTa00paTOPHOTO IIHUKIIA;

- YCIIOBUSI B3aMMOJICHCTBUS CTYACHTOB C TMpEINojaBaTeieM B TPOIECce
BBITIOJIHEHUS TAOOPATOPHBIX PadoOT;

- YCIIOBUSI KOHTPOJIS CaMOCTOSITEJIbHOW padOThl  CTYIEHTOB, BKJIOYAs
npaBuia 0hOpPMIICHUS OTYETOB MO JAOOPATOPHBIM pabOTaM M WX MOCIEIYIOIIEH
3aIlUTHI;

- Tpyrasi HeoOxoaumasi HHpOpMaIus.

Opranuzaius 1a00paTOPHBIX PabOT BKIIFOYAET:

- CaMOCTOSITEIPHYIO BHEAYIUTOPHYIO TTOJATOTOBKY CTYACHTA K BBIITOJTHCHHIO
KXJIOU OTACNBHOM JTabopaTOpHOM pabOThl B COOTBETCTBHM C €€ MPOrpamMMoil B
paMKax dYacoB, BBIJICJICHHBIX Ha CaMOCTOSATEIbHYIO IMPOpPa0OTKy MaTepuaja B
porpamMme JUCIHUTUIAHEI;

- BXOJHOU KOHTPOJIb MPEINO/IaBaTeNIeM CTCIICHH ITOATOTOBICHHOCTH KaXI0TO
CTyJIEHTa K BBIMIOJHEHUIO JTA00OPATOPHBIX pabOT W JIOMYCK K TIPOBEICHUIO
IKCIIEpUMEHTa (TIPH HEOOXOUMOCTH);

- BBITIOJTHEHHUE MPOTPAMMBI JTA0OPATOPHBIX PaOOT B TIOJIHOM 00BEME;

- o(hOpMIICHHE OTUYETa M €r0 3aIIUTY KaKJIBIM CTYJEHTOM B YCTAaHOBJICHHBIE
CPOKH;

- opmupoBaHmue mpernogaBaTeeM PEHTHHTOB Ka)kJIOTO W3 CTYACHTOB IO
pe3yybTaTaM BBITIOJIHEHHS W 3alIUThl UM OTACJIBHBIX JTAOOPATOPHBIX padOT M HX



IUKIOB (€CIM TPEeIyCMOTPEHO CHUCTEMOM OIEHKH pabodeil MmporpaMMbl
JACLUTUIMHBI ).

OneHka KadyecTBa BBIMOJHEHUSI J1a0OPATOPHBIX PaOOT KaXKIbIM CTYACHTOM
MPOU3BOJAMUTCS MpernojaBaTelIeM OTIEIbHO 3a TMOATOTOBKY K pabore, ee
BBITIOJIHEHUE U 3amuTy. [Ipy 3TOM nmpuHUMAaEeTCss BO BHUMAaHUE POJib CTYJIEHTa B
JTAHHOM paboTe U Mepa ero OTBETCTBEHHOCTH.

Cucrema OLEHHMBaHHUS KadecTBa JIaDOpaTOpHBIX pabOT pa3pabdaTbIiBaeTCA
npenojaBaTenieM, oO0Cyxaaerca Ha Kadeape U YTBEp)KIaeTcs 3aBeIyIOIIUM
Kadeapoii, oHa AoHKHA OBITH OmMHCaHa B pabodeil mporpamMme AUCITUIUIMHBI B
pa3nene (GOHIOB OIEHOYHBIX CPEACTB WM METOAMYECKHX YKa3aHUsIX K
1a00paTOPHBIM pabOTaM.

6. OmeemcmeenHoCmb U NOTHOMOYUS

3aBenyromuii Kagenpoil HeceT OTBETCTBEHHOCTb:

- 32 COOTBETCTBHE COACPKAHUS JIAOOPATOPHBIX PAOOT COACPKAHUIO U LENISIM
U3y4eHUs Y4YeOHbIX JUCHUIUIMH, oOecredynBaeMblx Kadeapod, a Takxke
TpeOOBaHUAM TMPOPECCUOHANBHBIX O00Pa30BaTENbHBIX MPOTrPAMM, BKIIOYAIOLINX
yKa3aHHbIE TUCIUIUINHBL,

- 32 COOTBETCTBHE JIAOOPATOPHBIX MOMEHICHUH M pa3MELIEHHBIX B HUX
7a00paTOPHBIX YCTAaHOBOK TpPEOOBAaHUSM TEXHUKH O€30MaCHOCTH, CAaHUTApHOU
TUTHEHbI, 3PTOHOMHUKH, 3CTETHUKHU;

-3a  paboOTOCHOCOOHOCTH WM HaAJexaliee (YHKIMOHUPOBAHHE
oOecrieunBaeMbIX Kadeapoid 1adopaTOpHBIX TMOMEIIEHUA U  J1abOpaTOPHBIX
YCTaHOBOK;

- 32 KaJpoBOE€, MATEPHUAIbHO-TEXHHMYECKOE M METOJUYECKOoe obecreueHne
n1abopaTopHBIX paboT;

- 32 COOTBETCTBHE OpraHM3allu{ Ipoliecca MPOBENEHUs JabOpaTOPHBIX
paboT TpeOOBaHUSAM HACTOALIETO CTAHAPTA;

- 32 MIPOBEJICHUE aHAJIN3a BHINOJIHEHUSI CTYI€HTaMU JIaDOpaTOPHBIX padoT.

3aBenyromuii kaheapoi UMeeT IPaBo:

- IOpy4aTh NPOBEACHUE JTa0OPATOPHBIX 3aHATHI acnupaHTaM Kadeapbl Win
KBAIM(ULUMPOBAHHBIM  CIIELMAIMCTaM C BBICHIMM  00pa3oBaHUEM JIPYIHX
NPEANPUATANA, OPraHU3alNi, YUYPEKICHUH, HMEIOIIMM OIBIT NEAArOrHYeCcKOu
paboThI;

- IPUBJIEKaTh K MPOBEJCHUIO JIA0OPATOPHBIX 3aHATUH B  MOMOUIb
MPENoIaBaTeNI0 MaruCTPaHTOB KaeApbl B COOTBETCTBUU C YYEOHBIM IJIAHOM HX
MOJATOTOBKH.

[IpenonaBarenu, pykoBojslMe JabOpaTOPHBIMU  paboOTaMH, HECYT
OTBETCTBEHHOCTb:

- 32 KQUECTBEHHYIO MIOCTAaHOBKY U MIPOBEJECHUE JTAOOPaTOPHBIX padoT;

- 32 MOAJepKaHuEe B JaOOPAaTOPHOM MOMEUICHHH pabodyeil TUCHUIUIMHBI U
HOpSIKA;

- 3a BeJIEHHUE )KYPHAJIOB JIaOOpaTOpHH;

- 32 COOTBETCTBHUE Y4YEOHO-METOJUYECKOr0 OOecreyeHus! J1abopaTOPHBIX



paboT TpeOoBaHMsIM 00pa30BATENBHBIX CTAHIAPTOB M JAPYTHX HOPMATHBHBIX
JIOKYMEHTOB.

[IpenogaBaTeny UMEIOT MPaABO:

- IPOBOAMTH TEpea HadajdoM JTabopaTOpHBIX pabOT KOHTPOJIBHBIN OMPOC
CTYIACHTOB C IEJbI0 BBISICHEHHS WX TMOJITOTOBICHHOCTH K BBITIOJHCHHIO
71a00paTOPHBIX PadoT;

- OTCTpaHATh OT TPOBENCHUS  JAOOPATOpPHBIX  pabOT  CTYNECHTOB,
HApyIIAIOIIKUX YCTAHOBJCHHBIE TMpaBWa 10 TEXHHKE OE30MacCHOCTH WU
BHYTPEHHETO PACTIOPSIKA.

CTyaeHT, BRITOTHSIONTNH 1a00paTopHyI0 padoTy, 00sI3aH:

- OBITh TOTOBBIM K BBITIOJTHEHUIO JTA0OPATOPHBIX pabOT B TMOJHOM OOBEME,
MIPETYCMOTPEHHOM METOAUYECKUMHU YKa3aHUSMU B YCTAHOBJICHHBIC PACITHCAHUEM
CPOKU;

- HE JIOMyCKaTh MPOITYCKOB 3aHATHH TI0 HEYBAKUTEIHHBIM IPUINHAM;

- 0hOpMIIATH B YCTAHOBJICHHBIE CPOKH OTYETHI 10 JIAOOPATOPHOMY
MPAKTUKYMY U 3alUIIATh BHIMOJIHEHHBIE PAOOTHI,

- cO0JIIOIaTh TIPAaBWJIa TEXHUKU O€30MTaCHOCTH M BHYTPEHHETO pacropsiaka B
nabopaTopuu;

- HE JIOMyCKaTh IMOpPYY HMYIIECTBA M HAHOCUTh MaTepHANbHBIA yIIepO
nabopaTtopuu.

CryneHTt nMmeeT npaso:

- IOTYYUTh HEOOXOAWUMBIC IS BBITIOJHEHUS JIA0OPAaTOPHBIX paboT
METOJMYCCKHE MaTepuajibl B OYMa)XHOM WM DJCKTPOHHOM BHAAX IS
MIpEIBAPUTEITLHOMN TIOJITOTOBKH;

- BBITIOJTHATH J1abopaTopHbIE pPabOThI, MPOIYIICHHBIE IO YBAXUTEIHHOU
NPUYUHE, B YaChl, COTJIACOBAHHBIE C TIPEIO/IaBaTelIeM;

- oOpaimaTeCsi K PYKOBOACTBY Kadeapsl uiau GakyiapTeTa IS pelieHUs
CIIOPHBIX  BOIPOCOB, KACAIOMIMXCS MPOBEACHUS WJIM  OpPraHU3aIlIOHHO-
METOJMYECKOT0 00eCTIeYeHHs JIa00PATOPHOTO MPAKTUKYMA.

Memoouueckue ykazanus K 1a060pamopHbvim padbomam

JIist Kaxk0i 1abopaToOpHON pabOThI TOTOBATCS M U3JIAIOTCSI METOJIUUYECKHE
yKa3aHusi, KOTOpbIe XpaHsATCS Ha Kadeapax W B OHMONMOTEKE WHCTUTYTA.
Metoauyeckue ykazaHHUsl BBITIOJIHSIOTCS Kak Ha OyMa)KHOM HOCHUTENE, TaKk U B
AIIEKTPOHHOMN BEPCHUHU.

Mertoauueckue  yKa3aHUS K =~ KOMIUIEKCY  JJabopaTOpHBIX  paboT
(JtabopaTOopHOMY MPAKTUKyMy) MO IUCIHUIUIMHE MOTYT OOBEAUHATHCS B OJUH
COOpHUK.

PexoMeHtyeMbIii 00beM METOAUWYECKUX YKa3aHUMW JJI BBITIOJIHEHUS OJIHOU
1abopaTopHOI pabOTHI TPOOIKUTETHHOCTHIO:

- 2 akaJeMH4ecKux 4Jaca — He Ooiee 0,5 m. 1.

- 4 akageMuuecKux 4daca — He Ooiee 1,0 m. 1.

Mertoauueckue ykazaHus JOJKHBI COAEPKATh CIECAYIOIINE Pa3ebl:

1. Ha3Banue paboThl, mjisi cOopHHMKa paboT — haMuiIvy, UMEHAa U OTYECTBA
aBTOPOB.



2. OrnaBieHue.

3. Beenenue (kak mpaBuiio, K 1a00OPaTOPHOMY MPAKTUKYMY ).

4. llenb n 3amauu paboThI, TPeOOBAHMS K PE3yJIbTaTaM €€ BBITIOJIHEHHUS.

5. Kpartkas xapakrepuctruka oObeKTa U3yYeHUsl, UCCIICIOBAHUS.

6. CxeMa u omnucanue jJabopaTOpHOM ycTaHOBKH, (hoTorpaduu yCTaHOBKHU
(creHnma), BHIEO HEMOCPEACTBEHHOTO MPOBEICHHE OJKCIIepUMEHTa  (Tpu
HEOOXOJMMOCTH M AaKTyaJIbHOCTH), OINHMCAHHME MCIOJIb3yeMbIX MPOrPaMMHBIX
CpPEICTB.

7. 3a1a4u ¥ OPSAIOK BBIIOJIHEHUS PaOOTHI.

8. ®opma oTyeTa 1o 1abopaTopHoit padoTe.

9. Bompochkl st CaMOKOHTPOJISI TIPU TOJATOTOBKE K padoTe, KITIOYEBHIE
TIOJIOKEHUS JIS TOATOTOBKH K 3aIUTE.

10. IlpaBuna 6e30MacHOCTH MPHU BHIMOIHEHUH JTaOOpaTOpHOU paboThl (MpH
HEO0OXOJIMMOCTH).

11. PexomeHyemble UCTOUHUKU MHGOPMAIMKM 1O TeMe pabOThl, BKIIOYAs
CCBUIKHM Ha UCTOYHHKH B cpese HTepHerT.

[lepeuniciieHHbIE TMYHKTBI MOTYT BapbUpPOBaThCS B 3aBUCUMOCTU OT
crenuUKN TUCIUILIMHBI WJI TEMAaTUKH JIA00paTOpPHON PabOTHI.

Ha3zesanue nabopamoproii pabomsi NOMKHO OTPAXKaTh MPEAMETHYIO 00JaCTh
U BUJ] IPAKTUYECKON paObOTHI.

Oenasnenue  —  YHOPSAAOYCHHBIM  TMEpeYeHb  HAMMEHOBAHWUW  BCEX
CTPYKTYPHBIX 3JIEMEHTOB J1a0OpaTOpPHOrO MpakTUKyMa (Kpome OOJIOXKKH,
TUTYJIBHOTO JINCTA W OOOPOTHOW CTOPOHBI THTYJIBHOTO JIMCTA) C YKa3aHHUEM
HOMEPOB CTpaHHUIl, C KOTOPBHIX HAYMHACTCI WX MECTOPACIIOJIOKCHUE B
JabopaTopHOM  TpakThKyme. JKemarembHO  HCIONBh30BaTh  BO3MOXKHOCTH
COBPEMEHHBIX TEKCTOBBIX PETAKTOPOB aBTOMATHUYCCKU CO3/IaBaTh OTJIaBJICHUE. ITO
OOJIErYUT TOCIEAYIONINI MEepeBo]] y4eOHOro maTepuaia K BHAY JJIEKTPOHHOTO
U3JIaHuA.

Beedenue  nomxHO  0003HAYaTh  MOPEIMETHYIO  00JacTh,  OOBEKT
n1abopaTopHOl paboThI, T€ €ro MapaMeTpbl U XapaKTePUCTUKU, KOTOPBIC MOJJIeKAT
U3YYCHUIO, OMpPENENICHNI0, OLIEHKE B JlabopaTopHOW pabote. BBeneHune moxer
OBITh TpPEIHA3HAUYCHO JJII BCEr0 KOMIUIEKCA JIabOpaTOpHBIX paboT Io
JUCLIMIUIMHE, WMEKIMX OOIyI NpeAMeTHYI0 objacTtb. B 3Tom ciydae BoO
BBCJICHUH TICPECUUCIISIOTCS BCE BXOJAIINE B JTJAOOPATOPHBIN MPAKTUKYM pabOTHI C
KpaTKUM  OOBSICHEHHEM WX Ha3HaueHWs. BBeaeHHWE JOHKHO  CIY)KUTh
00OCHOBAHHIO MTOCTAHOBKH LI PAOOTHI.

Llenv  nabopamopHnou pabomvl  OUpENENsIeTCS, TPEkKAEC BCEro, ee
Ha3HAUYECHUEM, KOTOPOE ISl YIUIyOJICHHsS] TEOPETUUYECKUX 3HAHUU, TPUOOPETEHUS
MPAKTUICCKUX YMEHHUH M HaBBIKOB MOYKET IIPETyCMaTPUBATh:

- IOATBEPKJICHUE IKCIIEPUMEHTAIBHBIM IMyTEM PACUETHBIX 3aBHUCHUMOCTEH,
TUIOTE3, TOMYIIEHNN, U3y9aeMbIX B JAaHHOW JTUCIIUTLIINHE;

- HaOmroZieHue W (PUKCAIMI0O TEYEeHHWs] HM3y4aeMoro TIpoliecca, OICHKY
BIIUSIHUS JIEHCTBYIONUX (DaKTOPOB HA BHIXOIHOW TTapameTp;

- MPOBEACHUE IKCIIEPUMEHTAITBHBIX HCCIIEIOBAHUIN TTPOIIECCOB U OOHEKTOB;

- AMATAIMI0  (PU3UYECKUX TPOIECCOB ¢ ucmoiib3oBaHueM OBM (B



KOMIBIOTEPHBIX TA0OPATOPHSIX);

- ONTUMU3ALMIO TPOrPAMMHOTO 00ECTICYEeHHUSI.

dopMynHpoBKa 1eu paboThl JOJKHA YKPYIIHEHO 0003HAayaTh T€ 3HAHUA,
YMEHUSI U HaBBIKH, KOTOpbBIE CTYJEHT OCBOUT, NPUOOPETET U CMOXKET
IPOJIEMOHCTPUPOBATH MOCJE BbINOJIHEHUS padoThl. [1o cyTH, hopmynupoBka 1eau
MOKa3blBa€T TOT BKJIAJ B (GOPMHUPOBAHHME KOMIIETEHUUU CTYyJIEHTa, KOTOPbIN
BHOCHT J1abopaTtopHasi paboTa Wi MPaKTUKYM B 1IEJIOM.

KoHkpernzanusi 1enu, MpeicTaBICHHE €€ B BUAE YETKO 0003HAYaEMBIX
3HaHWW, YMEHUH W HAaBBIKOB, (OPMUPYIOUIUX OINpeAeCHHbIE KOMIETCHIIUN
CTYJEHTOB, MPEAYCMATPUBAET COOTBETCTBYIOIIYIO OpPraHU3ALMIO JTAOOPATOPHOMN
padoTHL.

C nmpyroii CTOpOHBI, TAKOH MOAXO] JAET BO3MOKHOCTh CTYJCHTaM MPOBECTH
CaMOOIICHKY JIOCTHUTHYTOTO pe3yJibTaTa, NpU HEOOXOAWMOCTH JOIMOJHUTEIHHO
U3YYUTh CONMYTCTBYIOIIMMA JICKIIMOHHBIA WJIM JIONMOJIHUTEIBHBIM MaTepuall,
OCO3HATh U YIIIyOUTh NOJy4YE€HHbIE YMEHUSI U HABBIKU.

[Ipu 3TOM crenyer, ¢ OAHON CTOPOHBI, HE PACIIUPSTH CHEKTP MJIaHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUsI Y4eOHOro MaTepuajia A0 YPOBHS BCEM AHUCLUIUIMHBI B
LEJIOM, YYMTBIBAs, 4YTO JAOOPATOPHBI MNPAKTUKyM — JHIIb OAHAa U3 (opM
yu4e0HOro mpouecca, Hapsay ¢ JEKIHOHHBIMU M CEMUHApCKUMM 3aHATUSIMHU,
CaMOCTOSITENIbHOM pabOTON CTYIEHTOB.

C npyroii CTOpPOHBI, HEOOXOAMMO YYHUTHIBaTh, 4YTO JIaDOPATOPHBIN
IpakKTUKyM — 3TO Haubojiee  pacrnpocTpaHeHHass (¢Gopma  MPaKTHUKO-
OPUEHTUPOBAHHOIO  OOy4YEHHMs, CHOCOOCTBYIOIIAsi OCBOEHHUIO  CTYACHTaMH
oOpa3oBaTenbHOI IPOrpaMMBbl 151 (bOopMHpPOBaHUIO y HUX Kak
oO1ienpoecCUOHANIBHBIX, TaK W MNPO(ECCHOHAIBHBIX KOMIIETCHIIMH 3a CueT
BBITIOJTHEHHSI PEATbHBIX MTPAKTUYECKHUX 3a7ad.

Kpome Toro, maGopaTopHOMY MpaKkTUKyMy CBOMCTBEHHO IOCTEIIEHHOE
NOBBILICHHE CAMOCTOSITEIbHOCTH TPHU  BBINOJIHEHUU J1a0OpaTOPHBIX padorT,
BKJIFOUEHUE B HHUX DJIEMEHTOB MCCIEAOBAaHUS, aHalIu3a, I[OUCKAa pEIICHUH,
00paboTKN MH(POPMALINK U €€ TIPEICTABICHHUS.

Opranuzanusi NpakTUKyMa 4YacTO TPEJyCMaTpUBAeT €ro BBIINOJIHEHUE
IpyNIaMu CTyI€HTOB, CAMOOPTaHU3YIOIIMUXCS KaK IPU ayAUTOPHON MPAKTHUYECKON
paboTe, Tak U MPU CAMOCTOSITENIbHON paboTe 1o aHanu3y uHbopmaiu, oopadboTke
pe3yabTaTOB, UX 0OPMIICHUIO.

Bce 5310 nemaer nabopaToOpHBId MPAaKTUKYM BaKHEHIIMM (aKTOpOM
dbopMupOBaHUs OOIIEKYIBTYPHBIX KOMIETCHIUN CTYIEHTOB — TO3HABATENbHBIX,
TBOPYECKHUX, COIIMATbHO-TMIHOCTHBIX.

[ToaTOMy mpemycmaTpuBasi B COJAEpKaHUM JabOpaTOPHBIX padoT U B hopme
UX TIPOBEACHHS DJJIEMEHTHI IO3HABATEIHHOW, TBOPUYECKOH pabOThl CTYACHTOB,
(dbopMUpOBaHNE Y HUX COLUAIBHO JIMYHOCTHBIX KauecTB, (TaKUX, HAIPUMEp, KaK
CIOCOOHOCTh paboTaTh B KOJUIEKTHBE) CIIEAYyeT BKIIOYaTh UX (OPMUPOBAHUE B
KayecTBe 11eJiel JabopaTOPHOIro MPaKTUKyMa.



Ilpunooscenue 1
1) B.1.b.18 MaTemaTtnueckuii aHaJIN3

2) b.1.b.19 Anre6pa u reomeTpus



Ilpunoscenue 2. Opopmnenue mumynpbHo2o 1ucma KOHMPOIAbHOU PaAdOmMbL

MHWHOBPHAYKHN POCCHUH

Opckuii ryMAaHUTAPHO-TEXHOJIOTHYECKUA MHCTUTYT (pusaman)
(enepajbHOro0 rocy1apCcTBEHHOI0 0I0KETHOI0 00Pa30BATEILHOI0 YUpeKIeHU s
BbICILIET0 00pa30BaHuUs
«OpeHOyprekuii rocy1apcTBeHHbII YHUBEPCUTET»

(Opckuii ryMaHUTAPHO-TEXHOJIOTHYEeCKUIT HHCTUTYT (puiauai) OI'Y)

q)aKYJIBTeT [ncaarorn4cCKoro O6pa3OBaHI/IH
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