PaKynbTeT MaTeMaTUKUI

VI KOMITBIOTEPHBbIX HayVK

METOOUYECKHE YKA3SAHUS
IIO BBIIIOAHEHHIO
AABOPATOPHBIX PABOT

AJZIBITEUCKHI TOCYTApCTBEHHBIN YHUBEPCUTET



Meroauueckue yKa3aHUsl COCTAaBJIEHbI B COOTBETCTBUU C TpPeOOBAHUSIMU
@denepanbHbIX TOCYAApPCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB  BBICILETO
oOpaszoBanmsi. YTBepkIeHbl Ha 3aceganuu CoBera ¢akyiabTeTa MAaTEMAaTHKU W
komnbioTepHblx Hayk PI'BOY BO «AI'Y». IIpegnazHadeHsl sl CTYIAEHTOB

(l)aKy.HBTeTa MAaTCMAaTUKHU 1 KOMIIBIOTCPHBIX HAYK.




1. OBIIME ITOJIOKEHUSA

Jlabopamopuvie 3aHamus — OJHA W3 PA3HOBUAHOCTEH NPAKTUYECKOTO
3aHATUA, SBJIONIasics 3¢(eKTUBHON (opMOil yueOHBIX 3aHITUNA B OpraHU3alUd
BBICHIEr0 0Opa3oBaHus. JJabopaTopHble 3aHATHA UMEIOT BBIPAKEHHYIO CIIeHU(UKY
B 3aBHCHMOCTH OT Y4eOHOH JMCUMIUIMHBI, YIAYONSIOT ¥ 3aKpeIUIsSioT
TeopeTuueckre 3HaHUs. Ha 3THUX 3aHATHSX CTYACHTH OCBAaWBalOT KOHKPETHBIC
METOAbl M3Y4YCHUS AUCUUIUIMHBI, O0Yy4aroTcs HKCHEPUMEHTAIBHBIM CIIOCOOaM
aHaju3a, YMEHHUIO padoTaTh C MPUOOpPAMU U COBPEMEHHBIM 000PYI0BaHUEM.

JIabopatopHble 3aHATHS JAlOT HATJISIAHOE IPEACTaBIEHUE 00 H3ydaeMbIX
ABIIEHUSAX W TIPOLlecCax, CTYACHTHl OCBaWMBAlOT TIOCTAHOBKY H BEJCHHE
HKCIIEPUMEHTA, YUaTCsl YMEHUIO HaOI01aTh, OIICHUBATH MOJYYCHHBIC PE3YIbTATHI,
Jenath BbIBOABI U 0000uIeHus. CiaenoBaTenbHO, BEAYLIEH LEIbI0 JaOopaTOPHbBIX
paboT sBIAETCS OBNAJACHHE TEXHUKOM OKCIIEPUMEHTA, YMEHHE pellaTh
NPAaKTHYECKUE 33J]a4M ITyTEM ITOCTAHOBKH OIBITA.

JUis  Bcex JnaboOpaTOpHbIX padOT, KOTOpbIE BBIMOJHSIOT CTYICHTHI,
COCTaBIISIIOTCS METOAMYECKHE PEKOMEHIAIMN WM yKa3aHWs, COJEpIKaIlne
omucaHue JIadopaTOpHOM pabOTHI, MOPAIOK €€ BBIMOJHEHUS W (PopmMy oTuera.
JlaGopatopHble 3aHITHS TMPOBOIATCS B COCTaBE aKaJeMHUYECKOW TPYIIBI C
pas3JiesieHneM Ha MOATPYIIIIbI.

JIabopaTopHble 3aHATHSI — CYIIECTBEHHBIN 3J€MEHT y4eOHOro mpoliecca B
OpraHu3allMd BbICHIETO O00pa3oBaHUsA, B XOJE KOTOpPOro oOywaromuecs
(pakTUYEeCKH BIIEPBBIE CTAJIKHUBAIOTCS C CAMOCTOSITENIbHOM  IPAaKTHUECKOMH
JESTENbHOCThIO B KOHKPETHON oOmactu. JlabopaTopHble 3aHATHSA, KaK U JIPyTHE
BUJBl TIPAKTHYECKUX 3aHSATHH, SBIAIOTCS CPEIHUM 3BEHOM MEXIYy YIIyOJIeHHON
TEOPETHUUECKON paboTOli 00ydarolmuxcs Ha JIEKIUSIX, CEMUHApax U MPUMEHEHHEM
3HAaHWW Ha TPAKTHKE. DTH 3aHATHUS yJAYHO COUYETAIOT DJIEMEHTHI TEOPETUIECKOTO
WCCJIETOBaHMS U MTPAKTUUYECKON pabOTHI.

Boimonusis  nmabGopatopHble  pabOThI, CTYACHTHI Jy4llle YCBAaWBAarOT
IpOTrpaMMHBIN MaTepHai, TaKk Kak MHOTHE OTpe/ieleHnss U (OpPMYIIbl, Ka3aBIIUeCs
OTBJICYCHHBIMU, CTAHOBSITCS BIIOJIHE KOHKPETHBIMH, IPOUCXOTUT

COIPUKOCHOBEHUE TEOPUHU C NPAKTUKOM, YTO B LIEJIOM COACHCTBYET MOHHUMAHUIO

CJIOXXHBIX BOIIPOCOB HAYKH U CTAHOBJICHHUIO CTYACHTOB KakK 6y,Z[YHII/IX CIICIHUAJINCTOB.



B umensax wuHTErpanuu TEOPUM M MPAKTUKU B OpPraHU3alUsaX BBICIIETO
oOpa3oBaHMsi B TIOCJIEIHEE BpeMs TMOJYYalOT I[HUPOKOE PaCIpPOCTPAHEHHUE
KOMILJIEKCHBIE JTA0OpAaTOpHBIE PadOThI, TPOBOJUMBIE HA HIMPOKOM TEXHHUYECKOM
¢boHEe ¢ MpUMEHEHHEM pPa3HOOOpa3HOM ammapaTypbl B YCIOBHUSX, OJM3KHX K
peabHBIM, B KOTOPBIX OyAeT paboTaTh OyAyIIUil CIICITHAIIHCT.

[IpoBenennem J1a0OpaTOPHBIX 3aHATUN JOCTUTAIOTCS CIIETYIOIIUE TIEJIN:

— yrayOJieHHe W 3aKpeIUieHWe 3HaHMS TEOPETHUECKOro Kypca IyTeM
MPAKTUYECKOTO HM3YYECHUSI B JIAOOPATOPHBIX YCIOBHUSX H3JI0KEHHBIX B JICKLMSIX
3aKOHOB U TMOJOKEHUII;

— NpUOOPETEHNE HABBIKOB B HAYYHOM SKCIIEPUMEHTHUPOBAHUY, aHATU3E
MOJIyY€HHBIX PE3yJIbTaTOB;

— (popMupoBaHUE NEPBUYHBIX HABBIKOB OPraHU3aIlMH, TUTAHUPOBAHUS U
MIPOBEICHMS HAYYHBIX UCCIEAOBAHMIA.

[Ipu mpoBeneHnn 1a00PATOPHBIX 3aHATUN yueOHAas TPYyIIa MOXKET JIEIUTHCS
Ha MOATPYNIbI YACIECHHOCThIO HE MEHEE § YENIOBEK, a B CIIy4ae MHIMBHUAYaJbHOU
MOATOTOBKU U MEHEE.

2. OPTAHU3AIIUSI IABOPATOPHBIX 3AHSATHIA

[Topsiiok MOArOTOBKH JTaOOPATOPHOTO 3AHSITHS:

— U3y4eHHe TpeObOBaHUI pabouel MporpaMMbl TUCHUIIIIUHBI,

— (GopMynHMpOBKa 1EeNM U 33]1a4 JIA00PaTOPHOTO 3aHSITHUS;

— pa3paboTKa IJ1aHa MPOBEICHUSI JTAOOPATOPHOTO 3aHSTHS;

— 1oa0op cojiepKaHusl 1abOpaTOPHOTO 3aHSITHS;

— pa3paboTKa HEOOXOAUMBIX JJI TAOOPATOPHOTO 3aHATHS UHCTPYKIIMOHHBIX
KapT;

— MOJIEJIMPOBaHNE TaOOPATOPHOTO 3aHATHS;

— TMpOBEpKa CHEHHAIU3UPOBAHHONW J1a0OpPATOPUM HAa COOTBETCTBHUE
CaHUTAPHO-TUTHUEHWYECKUM HOpMaM, TpeOoBaHHsIM 10 O€30MacHOCTH U
TEXHUUYECKOM ICTETUKE;

— TpoBepKa KoJuuecTBa JabOpaTOpHBIX MECT, HEOOXOJUMBIX H
JIOCTATOYHBIX ISl JOCTUKEHUS TTIOCTABJICHHBIX 1€l 00yUYeHus;

— MPOBEPKa MaTEPUATbHO-TEXHUYECKOTO 00ecredeHus 1a00paTOpHBIX

3aHATUN HA COOTBETCTBHUE Tpe6OBaHI/I$IM IMporpaMmabl y‘{€6HOI>'I JUCIIHUITIINHBI.




3. HOPAJOK NPOBEAEHUSA TABOPATOPHOI'O 3AHATUSA

1. Bsoouas uacmew:

— BXOJIHOM KOHTPOJIb MOJTOTOBKH CTYACHTA;

— BBOJIHBII HHCTPYKTaX (3HAKOMCTBO CTYJEHTOB C COJEp>KaHUEM
npenacrosimeid  paboThl, aHAIM3 WHCTPYKUMOHHBIX KapT, TEXHOJOTUYECKON
JOKYMEHTAI[MK, TI0Ka3 CIOCOOOB  BBIMOJIHEHUS  OTACIBbHBIX  OMEpPAIH,
HAallOMUHAHUE  OTHEIbHBIX  TMOJOXXKEHUHA 1O  TEeXHUKEe  Oe30MacHOCTH,
MPEAYNPEXICHUE O BOZMOXKHBIX OIIMOKAX).

2. Ocro6Has yacms:

— MPOBECHUE CTYACHTOM JIa0OpaTOPHOU PabOTHI;

— TEKYIIUHA WMHCTPYKTaX, MOBTOPHBIN MOKAa3 WJIM pa3bsCHEHUS (B cilydae
HEOOXOMMOCTH TPENoJiaBaTesieM HCIOJHUTENbCKUX JEHCTBUM, SIBIISIOIIUXCS
MIPEAMETOM HHCTPYKTUPOBAHMS ).

3. 3akaouumenvHas yacmo.:

— o(opmIieHHE OTYETa O BHITIOJHEHUH 3a/1aHMUS;

—  3aKJIIOYUTENbHBIA HMHCTPYKTaX (TIOJBEJICHNE WTOTOB BBIOJHECHUS
y4deOHBIX 3aJlad, pa30op IOMYIICHHBIX OIMMOOK M BBISIBJICHHUE WX MPHUYHH,
COOOIIEHUE PE3yJIbTaTOB padOThl KaXIOTO CTYyAEHTa, OOBSBIEHHUE O TOM, 4YTO
HE00XO0AMMO MOBTOPUTH K CIIEIYIOIIEMY 3aHSTHIO).

®dopMbI Oprau3aiuu 1a00paTOPHOTO 3aHATUS 3aBUCAT OT YUCJIA CTYICHTOB,
CoJIep>KaHusl U 00beMa POrpaMMHOT0 MaTepHaia, Yucia J1abopaTOpHBIX padoT, a
TaK)X€ OT BMECTUMOCTH YICOHBIX TTOMEIICHUN U HATHUYUsI 000PYT0BAHMS.

B 3aBHUCHMOCTH OT 3TUX YCJIOBU B YHUBEPCUTETE MMPUMEHSIOT CIICAYIONINE
(dbopMbl IPOBEICHUS TAOOPATOPHBIX 3AHATUI:

— (pponTanbHas;

— IO [UKJIaM;

— WHJIUBHUIyaJIbHAS;

— cMenIaHHas (KOMOMHUPOBAHHAs).

@ponmanvuas gopma npoBeneHUs Ta0OPATOPHBIX 3aHITHI MpEnosiaract
OJTHOBPEMEHHOE BBITIOJIHEHUE padoThl BceMH cTyneHTamu. Ee mnpumeHnenue
CIOCOOCTBYET 0OoJiee TIyOOKOMY YCBOCHHIO Y4e€OHOIo MaTepuaja, IOCKOJbKY

rpa(bm( BBIITIOJTHCHHUA J]a60paT0prIx pa60T IIOCTAaBJICH B YE€TKOC COOTBETCTBUC C




JEKIUSAMHU B ypakHeHUsIMH. [Ipu 3Tom obecriednBaeTCsi BRICOKHI METOTUYECCKHIA
ypOBEHb TIPOBEJCHHS paldoT, Tak Kak Ha KaKIOM 3aHITHH BHUMAaHHE
npernojaBaTesisi COCPEeJOTOUNBACTCS JIMIITL HAa OfHON paboTe. OnHako 3Ta hopma
TpeOyeT OONBIIOr0 KOJWYECTBA OMHOTHUITHOTO, WHOT/A JOPOTOCTOSIIETO
o0OpyZIOBaHUS ¥ YHUBEPCAIBHBIX CTEHIOB, a JUIsI WX pa3MEIICHUS —
3HAYUTEIIbHBIX JTA00PATOPHBIX TUIOMIACH.

B opraHmzanmsix BbICIIETO OOpa30BaHMs HCIOJB3YETCS OpTaHU3AIHS
nabopaTtopHbIX paboT no yuxnam. Ilpu 3TOM pabOTHI AENSATCS HA HECKOJIBKO
IIUKJIOB, COOTBETCTBYIOIIUX OIPEACICHHBIM pa3jesiaM JIeKIIMOHHOTO Kypca. B
OIMH THKJI OO0BEAMHSIOTCS 4—5 paboT, OCYIIECTBISEMBIX, KaK IpaBUJIO, Ha
OMHOTUIHBIX cTeHaaX. CTyIEeHTHI BBITIOJHSIIOT pabOTHI MO TpaduKy, MePeXos OT
OJIHOTO ITUKJIA K JIPYTOMY.

Opranm3anuu  BBICIIETO  0Opa3oBaHMS, pacIoJyiararomuye  OOJBITIMHI
BO3MOXHOCTSIMU TI0 JIaDOpaTOpHOU 0aze, BHEAPSIIOT HHAMBUAYAIbHYIO (opMy
opraHuzaiuu padboT, Ipu KOTOPOW KKl CTYJACHT BBIMIOIHIET BCE HAMEUCHHbIE
MporpaMMoi pabOThl B OMpPEACIICHHON IMOCIEIOBATEIIPHOCTH, YCTaHABIMBACMOM
rpagukoM. B 3TOM ciyuae CTyA€HTHI OAHOBPEMEHHO MOTYT paboTaTh Hal
paznuuHbiMM TeMamu. JlaHHas ¢opma opraHuszaluu J1abopaTOpHBIX padoT
oOmagaeT TEM TPEHMYIIECTBOM, YTO TIO3BOJIIET PACHIUPHUTh TEMATHKy |
MIPEICTABIIAET CTYyICHTaM OOJIbIIINE BO3MOKHOCTH JIJII HAYYHBIX HCCIICIOBAHUM.

Haubonee 9acTo B yHHMBEpPCHUTETE  HUCIONB3YETCS  CMEUAaHHas
(Kombunuposanmas) ¢opma OpraHu3aIU JJaOOPATOPHBIX 3aHATHH, TTO3BOJISIOIIAL
UCIIOJIB30BATh IPEUMYIIIECTBA KAKIOH U3 PACCMOTPEHHBIX BHIIIEC POPM.

Kak mnpaBmiio, Ha TEpBBIX Kypcax MPUMEHSIOT (PpoHTaNbHYIO (OpMy
MPOBEACHHUS JA0OPATOPHBIX 3aHATHM, 3aTeM TEPEeXOASIT K IUKIOBOM U
WHAUBUIyaTbHOH. Bo Beex cimydasx kadeapbl CTpEMSATCS K TOMY, YTOOBI Kaxkaas
nabopaTopHas paboTa BHITIOJIHSIACH CTYICHTAMH CAMOCTOSITEIHHO.

[Ipu mpoBeneHun mabOpPaTOpPHBIX PabOT BO3MOXKHBI TPH TMOAXOJAa K HX
BBITIOJTHCHHIO:

— pelenTypHBIX JEHCTBUN CTYACHTOB, KOTJa OHHU TPOSBISIOT YMEHHE
paboTaTh TPEHMYIIECTBEHHO B CTaHAAPTHBIX YCIOBHUSAX, OTPAKEHHBIX B

PYKOBOJICTBE 110 J1a00OPaTOPHOMY 3aHSTHIO;




— YaCTUYHO IOUCKOBBIX JIEWCTBUM, KOTJIa CTYJIEHTBHI MOTYT IEHCTBOBATH
JOCTATOYHO CaMOCTOATENIBHO, PEIIaTh HECIO0KHBIE TBOPYECKUE 3alaudl MpH
MO/ICKA3Ke WJIM HETIOCPEICTBEHHOM PYKOBOJICTBE MPENOAaBaTENS;

— AaKTUBHBIX TBOPYECKUX JIEUCTBUU CTYJIEHTOB, KOTJa OHH IPOSBISIOT
CIIOCOOHOCTh JIEMCTBOBATh B YCJIOBHSX, ONM3KHX K PEalbHBbIM, UCIIOJIb3Ys 3arac
pUOOPETECHHBIX 3HAHUM.

B aroii cBsI3u 1aboparopHbie pabOThl PEKOMEHIYETCsl MIIaHUPOBATh

CIEAYIOIIMM 00pa3oMm:

— Uil CTYJIEHTOB IIEPBBIX KYPCOB — C JKECTKOW perjaMeHTaluen
NEATEIbHOCTH;
— JUJIl CTYJIEHTOB BTOPBIX M TPETbUX KYpCOB — C OCJIA0JEHHOU

periiaMeHTalue JesSTEIbHOCTH, C HCIOJIb30BAaHUEM YaCTUYHO-TIOMCKOBOTO
METO/1a;

— U1 CTYACHTOB CTapuIdX KypcoB — JlabopaTopHblie pPabOThI
UCCJIEIOBATEIILCKOTO XapakTepa B YCIOBHUAX IOJHOW CaMOCTOSITEIBHOCTU, TMPHU

KOCBCHHOM KOHTPOJIC IIPCIOAaBaTeIIA.
4. OCOBEHHOCTH MOJATIOTOBKH JIABOPATOPHOI'O 3AHSATUS

[logroToBka  11a0OpaTOpHOTO  3aHATHS  HAYMHACTCS C  W3Y4YCHUS
JOKYMEHTAIMH, OIpeAcieHus (YyTOUYHCHHs) Ielied W 3ajad JaHHOTO 3aHSATHSA,
BpPEMEHH, BBIICIIIEMOTO CTYICHTAM JIJISl TIOITOTOBKH.

3amaua Ha MOATOTOBKY K JJAOOpaTOpHON paboTe MOXKET OBITh MOCTaBJICHA Ha
JICKIIMKM, Ha TPAKTHYECKOM 3aHATHM C TaKUM BPEMCHHBIM pPAacueTOM, YTOOBI
CTYJIEHTHI CMOTJIM Ka4€CTBEHHO TOJITOTOBUTHCS K €€ TpoBeaeHni0. O THOBPEMEHHO
UM BBIIAIOTCS pa3pabaTbiBaeMble Ha Kadenpe «3amaHue Ha JabOpaTOPHYIO
paboty» u «Otuer o JsabopaTopHOU padoTe». OTH Y4eOHO-METOIUYECKHUE
MaTepuanbl TOTOBSTCS, KaK TMPaBUJIO, MPENoJiaBaTesieM, KOTOPBIM TMPOBOJUT
nabopaTopHbIC 3aHITHS.

Paznenbl yka3aHHBIX METOJUYECKMX MATEPUATIOB OTPAXAIOT Y4YeOHBIC
BOIIPOCHI, KPAaTKUE CBEACHHUS IO TEOPUH, NPOTPaMMYy BBITIOJTHEHUS PaOOTHI,
CoJiep’)KaHue OTYETa, BOMPOCHI IS MOATOTOBKHU U JIUTEPATYPY, PEKOMEHIIYEMYIO K

HN3Yy4YCHHUIO. B Hux Takxe craBsATCs 3aJla4M, KOTOPBIC CTYACHTHI JOJIKHBI PCHIUTD




npy MOATOTOBKE K paboTe, B MpoIeccCe OSKCIEpUMEHTa W Tpu 00paboTke
MOJIYYEHHBIX PE3yJIbTaTOB.

B Meroanueckux yKazaHUSIX O TOpsake odopmieHHS oTyeTa o
nabopatopHOi paboTe omnpeaensatorcs popma oTdyeTa (B KaKOM BHUJIC JOJDKECH OBIThH
opopmieH 1mdpoBolt u rpadUUECKU MaTepHal), TOPAIOK CpPaBHEHUS
MOJIYYCHHBIX PE3YJbTATOB C PACUCTHHIMU W OILICHKM MOTPEIIHOCTEH, MOPSIOK
dbopMynMpoBaHMs BBIBOJOB U 3aKIIOYEHHWH, a TakKe 3allUThl BBIOJHEHHON
padoTHI.

[Ipu npoBeieHnU 3aHATHH C )KECTKOU perjlaMeHTaluel onmucanue padoThl
— 3TO (h)aKTHUECKHU MOIIATOBEII MEPEUYEeHb TOTO, YTO CTYJACHTHI JOJKHBI 110 HEl
C/IETNaTh.

Onucanne 1o paboraM Ha MNpPoOJEMHO-OPUEHTUPOBOUYHON  OCHOBE
HECKOJIBKO OTIIMYAeTCs OT TPAJAULIMOHHOTO U BKITIOYAECT:

— HaWMEHOBAaHUE U I1€JIEBYIO0 YCTAaHOBKY JIA0OPATOPHOM paboThI;

— CyTh HAyYHOU IIPOOJIEMBI, TOJIEKAIICH pa3penieHuIo;

— MIPUMEPHBINA MOPATOK MPOBEACHHS SKCIIEPUMEHTA, a TAKKE 0)KUTAEMBIN
pe3yJbTarT;

— o0mue TpeOOBaHMs K OTUETY U BBIBOJIaM IO padoTe;

— BOMPOCHI IS TOATOTOBKH;

— pEeKOMEeHIyeMast TuTepaTypa.

Takoe onmcanmne OpUEHTUPYET HA TBOPUECKYIO, HCCIEA0BATEIBCKYIO padoTy.

[TonroroBka CTYOEHTOB K JabOpaTopHOl paboTe NPOBOJUTCS B YaCh
CaMOCTOSITENIEHON paboThl C MCTOJIH30BAHUEM YYEOHMKOB, KOHCIIEKTOB JICKIIUH U
BBINICYKA3aHHBIX METOINYECKUX MAaTEPHAIIOB.

B utore moaroToBKu CTYACHTHI JOJDKHBI 3HATH:

— OCHOBHOM TEOPETUYECKUN MaTeprall, KOTOPBIA 3aKPEIIAEeTCS
nmabopaTopHO# pabOTOM;

— 1eJb, COIEPKAHNUE U METOJUKY €€ TPOBEICHUS, MpaBuia MOJIb30BAHUS
npudbopamu;

— Mepbl 6€e30MacHOCTH B paboTe.

Kpome TOro, oHu J[OJKHBI 3arOTOBUTH CXEMbI, TaOJUIIbI, TpapuKu,

HEOOXOJUMBIC [IJI1 BBIMOJHEHHS PaboThl. UTOOBI 00€eCneYuTh CBOEBPEMEHHOE




BBINIOJIHEHUE padoT, Kadeapbl OOBIYHO YCTAaHABIMBAIOT «KOHTPOJBHBIE CPOKI)
KOJUIOKBUYMOB U Clladyd paboT. DTU CPOKU BBIOMpAIOTCS TaKUM 00pazoM, 4TOObBI
CTYIACHTBl HMMEIH BO3MOXXHOCTH CaMOCTOSITEIbHO M KAaueCTBEHHO IIAHUPOBATH
CBOIO JIESTEIBHOCTh. T€M BpEMEHEM IpenoaaBaTesib MPOJ0IKAET MOATOTOBKY K
JAHHOMY 3aHSTHIO: OpPraHU3yeT CAaMOCTOSTEIbHYI0 paboTy oOydarommxcs,
IPOBOJUT MWHAMBUAYAJbHbIE M KOJJIEKTUBHBIE KOHCYJIbTAIlUU, MPOBEPSET
FOTOBHOCTh ammaparypbl W JIOKYMEHTallud, a TaKxke pa3zpabaTbiBaeT IUIaH
MPOBEJCHUS JIAOOPATOPHOTO 3aHSTHUS.
Cooeporcamenvuas yacms N1aHAa 1A60PAMOPHO20 3AHAMUSL BKIIIOUAENL:

— BCTYNHUTEIBHYIO YaCTh;

— MOPSAIOK TPOBEACHUS SKCTIEPUMEHTA U 00pabOTKHU pe3yIbTaToB;

— 001U pacyeT BpeMEHH M0 ATaraM 3aHiIThs (Ha COOPKY YCTaHOBKH,
MPOBEJICHUE IKCIIEPUMEHTA, aHAIN3 U 0OPMIICHUE OTYETA);

— 3aKJIIOUYUTEIbHYIO YacTh 3aHITHSL.

Bo BcTynuTenbHON 4acTh yKa3bIBAIOTCS TeMa, LEJb, MOPSIOK BBIIOIHEHUS
paboThl U OPOpPMIIEHHUS OTYETA. X0/ BBINOJHEHUS J1a00OpaTOPHOU pabOThI B IJIaHEe
OTpa)kaeTcs TOJbKO B OOIIEM BHJIE.

Omnpenernsist MOPSIOK MPOBEACHUS YKCIIEPUMEHTA, IIeJIeCO00pa3HO OTMEYaTh
MOCIIEZI0BATEIHLHOCTh PaOOTHI, MPUMEPHBINA pacueT BpEMEHH, 0COOEHHOCTH PaboThI
¢ J1abopaTopHBIM O00OpYyJAOBaHHWEM, MEPhl 0€30MacHOCTH, BOIPOCH WM 3aJ1aud
(mpoGneMsbl), TpeOyIIMe OT CTYIEHTOB CaMOCTOSITEIbHBIX PEIICHUN WU
MPOSIBJICHUS] TBOPUECTBA.

3aKIIOUNTENbHAS YaCTh OTBOAMTCS Ha TMOJABEICHHWE WUTOTOB M IOCTaHOBKY

3a]1a4i Ha Cleayrolee 1abopaTopHOe 3aHITHE.

[TpoBeneHnIo JTa0OPATOPHOTO 3aHATUS MOXKET NPEIIIeCTBOBATh Clavya
cryneHTamMu koJutokBuyma. KommokBuym (ot umat. colloquium — pasrosop,
becena) — cobecenoBaHME MPENOAABATENS CO CTYICHTAMHU.

Llenv  Koanokeuyma  —  KOHTPOJIMPOBAaHHE  TIIyOMHBI  YCBOCHUS
TEOPETHUYECKOTO MaTepualia; MOHUMAHUSl CYIIHOCTH SIBICHUH, WIUTIOCTPUPYEMBIX
JaHHOW IlabopaTOpHOW paboToil; MpoBepka 3HaHWSA NPUOOPOB U ammapaTyphl,

UCIIOJIb3YeMbIX TPU MPOBEACHUM JIa0OpaTOpHOWM pabOThl; MpPOBEpPKAa 3HAHUS




nops/ika MPOBEJAEHUSI HKCIIEPUMEHTa W €ro OOOCHOBaHMWS, MPEACTaBICHUN 00
OKUJIaEMBIX pe3yibTaTaxX, yMEHHUs] UX 00pabaThiBaTh M aHAJIM3UPOBATH; MMPOBEPKA
3HAHUA TPaBUJI TEXHUKA OE30MaCHOCTH M JKCIUTyaTallMid OO0OpYyIOBaHUS NpU
IPOBEICHUH PadoT.

[TpoBoAs KOTOKBUYM, TIPETIOIaBaTENh OIICHUBACT, B KAKOW MEpE CTYACHTHI
U3YYWIA JICKIMOHHBIA MaTepuall U PEKOMEHAYEMYIO JIMTEpPaTypy, HACKOJIbKO
INIyOOKO YCBOMJIM TEOPETUUYECKUW Marepuai, MOHAIU (DU3UYECKYIO0 CYIIHOCTh
paccMaTpUBaEMbIX SIBJICHUM.

[IpoBepka 3HaHHMA MNPUOOPOB, NOPSAAKA IPOBEACHUS OSKCHEPUMEHTa MU
MPEACTABICHU 00 OXKHMJAeMbIX pe3yJbTaTaX, yMeHuUd o0paldaTbiBaTh U
aHAJIM3UPOBATh IKCIIEPUMEHTANIBHBIE JAHHBIE TO3BOJISET, BO-TIEPBBIX, UCKIIOYUTDH
3HAUUTENbHBIE OIIMOKM B XOJE JKCIIEPUMEHTA; BO-BTOPBIX, BBIPAOATHIBATH Y
CTYJICHTOB HAaBBIKM KAaYeCTBEHHBIX W KOJUYECTBEHHBIX OO0OOIICHMWIA TpU
POBEICHUM HAYYHBIX WCCIICIOBAaHUMN; B-TPETbUX, OIICHUBATH JIOMYCTUMBIN
pa3dpoc pe3yibTaTOB SKCIEPUMEHTOB U B LEJIOM CIIOCOOCTBOBATh PAa3BUTHIO
HEO0OXOAMMON KYJIbTYpPbI paOOTHI.

KonnokBuym kak ¢opMa ydeOHOrO KOHTPOJIS OTJIMYAETCS OT 3K3aMeHa
(3auera) CIEAYIONIMM: OH OXBaThIBACT HE BCIO JUCIUILIMHY B IIEJIOM U JIaXKE HE
4acTh €€, N3yYCHHYI0 B TCUCHHE CEMEeCTpa, a TOJBKO €€ pa3/iel WIH JIaxe TeMYy;
MOKET M JOJDKEH NpuHUMaTh (popmy cobecenoBaHus, T.€. AUANIOTa; 3TO BHJ
WHIUBUIYAIbHOM METONWYECKOW TOMOIIHM, pa3bsICHEHHE CTYACHTaM TeX
BOMPOCOB, HEBEPHOE MJIM HEJOCTATOUYHOE MOHUMAHUE KOTOPHIX OHU OOHAPYKHIIU
npu cobecenoBanuu. KoiokBuym — 3T0 (opMa  KOHTPOJISL, METOJ
CTUMYJIMPOBAHUS CaMOCTOSATEIbHONH paboOThl CTyIAeHTOB. B 3aBucumocTtH OT
BO3MOXKHOCTEM M HANpPsDKEHHOCTH YYEOHOro IijlaHa KOJUIOKBUYMBI MOTYT
NPOBOJUTHCA B IUTAHOBOE ydeOHOE BpeMs, BO BHEyueOHOE BpeMsl U BO BpeMs
1a00paTOPHBIX 3aHATHH.

5. OCOBEHHOCTHU IMPOBEJEHUSA TABOPATOPHOI'O 3AHATUSA

JlabGopaTopHble 3aHSATHS BBIOJHSIOTCA CTYIEHTaAMH CAMOCTOSITENBHO. DTO
3HAYUT, YTO MPENojaBaTelb U COCTaB y4ueOHoU nabopatopuu (kadeapsl) B XOme
3aHATHUS JOJKHBI HE CTOJIBKO KOHTPOJIMPOBATh, CKOJIBKO OCYHIECTBISATH HAYYHOE U

MCTOANYCCKOC PYKOBOJACTBO ,HeﬁCTBHHMPI CTYACHTOB.




PykoBoncTBO JeHCTBUSIMM BEJETCS Tak, 4TOObI, C OJHOH CTOPOHBI,
00ecneunTh MPOSABICHNE UHUIIMATHUBBI U CAMOCTOSITEIbHOCTU CTYJIEHTOB, C JPYTrOi
- JepXKaThb HENpPEpPBHIBHO B TOJIE 3pEHUA pPa0dOTy KaKIOro, TaKTUYHO U O€3
HaBS3UMBOCTH B CaMbIX HEOOXOJUMBIX CIIy4asX MPUXOAUTH HA MIOMOILb B HYKHBIN
MOMEHT.

Ha wMuagmmx  Kypcax  mpenojaBareib,  OCYIIECTBISS  KECTKYIO
periaaMeHTanuio paboThl CTYIEHTOB B JaOOPaTOPHH, BBICTYNIAET B CBOEH OOBIYHOMN
negaroruyeckoil ponu. Yem crapiie Kypc, TEM OTUETIMBEE CHUYKAETCS CTEIEHb
pEerJaMeHTUpPOBaHUs, M PpOJIb MPENoJaBaTelsl CBOJUTCS K  OO0S3aHHOCTSIM
KOHCYJIbTAHTA.

B mpouecce moArOTOBKM M BBINOJHEHUS JIA0OPATOPHBIX PabOT CTYAECHTHI
BCE HEOOXOIUMOE, CBS3aHHOE C JKCIIEPUMEHTOM, 3alKChIBAIOT B CBOM paboune
TEeTpaau WU creruaibHble OnaHku. TyT ke (UKCUPYIOT MOCTABICHHYIO TEpe
HUMH SKCIIEPUMEHTAJIBHYIO 33J1a4y, CTPYKTYPHYIO WM NPUHIUIHAIBHYIO CXEMY,
METOJUKY BBIMIOJHEHUs 3aJaHUi, MOSACHSAS 3aliCH CXeMaMH, TabiuuamMu u
IpyrumMu Matepuaniamu. B Tetpanp (0J1aHK) 3aHOCSTCS BCe HAOMIOAEHUS MO XOAY
BBIIIOJIHEHUS O3KCIEPUMEHTA, a TaKXe pPe3yJlbTaTbl B BHUJAE BBIBOJOB C
COOTBETCTBYIOIIMMH TaOauUamMu, TrpaduKaMd M  OINKUCAHUEM MOJTYYEHHBIX
pe3ynbTaToB OnbITOB. Ilocie 00paboOTKH pe3ynbTaToB AKCIEPUMEHTA CTYIEHTHI

MPUCTYIAIOT K OPOPMIICHHUIO OTUETA 110 JIAOopaTopHOU padoTe.
6. CTPYKTYPA OTUETA IO JIABOPATOPHOM PABOTE

Pe3ynbraThl  BBINOJAHEHUs  JabopaTopHOM  paboThl  odopmIIsOTCA
CTyJEHTaMH B BHJIe oTyeTa. Kak mpaBuiio, OTYET COCTOUT U3 TPEX YacTeil.

PaccmoTpuM nnan omuema nipu paboTax Ha TEXHUKE.

B nepsoti uacmu yka3pIBarOTCS HAaWMEHOBAHHWE U 1€1b BBITOJHCHHUS
nabopaTopHON pabOTHI, JACTCS OMUCAHWE TEXHUYECKUX JaHHBIX MPUOOPOB,
KOTOPBIC MTOMOT I BBITIONHATE PabOoTy (YKa3bIBaIOTCS HAMMEHOBaHUE MPHUOOPOB 1
WX THUIIbI, IPEACIbl IIKaJ, IIeHa OJHOTO JEJNEHUS), TPUBOJUTCS CTPYKTYpHAs WU
MPUHILIMIIMATIBHAS CXeMa YCTaHOBKH, UCTIOJIb3yEeMOM B padoTe.

Bmopas uacms oTYeTa TOCBSINASTCS PETHCTPAIlMM OMNBITHBIX JTAaHHBIX,

MOJIy4aeMbIX B XOJ€ 3KCIepuMeHTa (KypHaja HaOMIOAeHUil) W pe3yibTaToB




BbrurciieHui. 1o pe3ynabTaTaM HaOMIOEHUN WM BBIYMCICHUHN CTPOATCS Tpadukw,
MO3BOJISIIONIME IPOU3BECTH aHAIN3 UCCIIEyeMOTO SIBJICHUS.

B mpemuveii yacmu npuBoasaTcs pacdeTHbIe (POPMYIIBI U BRIBOBI IO padoTe.
B kxoHue oryera cTaBATCS Jara, MOJNUCH MCIOJIHUTENS W IpEnojaBaTelid,
MIPUHSBIIETO JabopaTOpHYIO paboTy (MpriIoxeHue A).

Ha 3aHsATHAX NpOBOAMUTCS 3alllUTa PE3yIbTaTOB pabOThl U MOIYYEHHBIX
BBIBOJIOB. 3alllUTa pPe3yJIbTaTOB pabOThl OpraHuzyercs Ieped BCell rpymnmnoun
CTYJCHTOB, IOJYYCHHBIE BBIBOJBI OOCYXIAIOTCA BCEMH CTYyJIEHTaMH, KOTOpBIC
3aJJal0T BOIIPOCHI, JUCKYTHPYIOT, a 3TO KaK pa3 TO, YTO U Hajgo Ay Oosee
rTyOOKOTO YSICHEHUS M3ydyaeMoW IUCHMIUTUHBL [lpernomaBarens B 3aKIIOYCHUH
MOABOAUT OOIIIME UTOTH PAOOTHI.

B mnponecce n1abopaTOpHOTO 3aHATHUSI CTYJAEHTHI BBIMOJHSIOT OAHY WJIU
HECKOJIbKO J1a00paTOpHBIX padoT (3aaHuii) MO PYKOBOJCTBOM MpPENOIaBATENs B
COOTBETCTBHUH C U3Y4aeMbIM COJEpKaHUEM YUeOHOTO MaTepuania.

OreHkH 3a BBIMIOJHEHUE 1a00PaTOPHBIX PabOT SBISIOTCS MOKa3aTeIs MU

TEKylIIeH yCIeBaeMOCTH CTYACHTOB 10 y4eOHOUN NUCLMIINHE.




[Tpunoxenune A

JlaGopaTopnas padora 1

(HaumeHoBaHMeE J1a0OPaTOPHOIT pabOTHI)

HaumenoBanue nabopatopHoil paboTbl OepeTcst u3 paboueil mporpaMMbl
JTUCIUIUINHBI, @ B JAJIbHEHIIIEM OHO MOXET OBITh CKOPPEKTHUPOBAHO, UCXOS W3
11eIu paboTHI.

Lenv pabomul

Omnpenenenue 1eau paboThI ABJISETCS HanOOJIee TPYAHBIM U OTBETCTBEHHBIM
ATaroM B pa3pabOTKe METOJUYECKUX yKa3aHuil. B koHeuHOM uTOre, 11e/ib paboThI
OTpeeIIsieT B U3BECTHOM CTENEHU TPEOOBAHUSI K YMEHUSAM CTYJICHTOB MPUMEHSTh
MOJIyYEHHbIE 3HAaHUS Ha TMPAKTUKE, KOTOPbIE JOJKHBI COOTBETCTBOBATH
TpeboBaHusiM DeaepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa
BBICIIET0 OOpa30BaHWs [0 HAMPABJICHUIO MOATOTOBKH, crneruanbHocTu (PI'OC
BO).

[Ipu HEBO3MOXXHOCTU C(HOPMYIUPOBATH €IUHYIO LEIb padOThI AOMYCKAETCA
dbopMyIUpOBKa HECKOJIBKUX IIeJield, OOBECAWHEHHBIX CIAMHOM  JIOTHYECKOMN
HaIpPaBJIEHHOCTHIO.

dopMynHrpoBKa 1er paboThl HE JOJDKHA TTIOBTOPATH €€ Ha3BaHUE.

loscnenus k pabome

B noscHenusix k paboTe cleayer OTpa3uTh KpaTKUe TEOPeTHUYECKUe
CBEJIEHUSI M0 TIpejlaraeMol CTYJIEHTy JIabopaTopHOW paboTe Ha OCHOBE
MUHMMYyMa COJEp)KaHUs MO 3aJaHHOMY pa3ieily JIUCHUIUIMHBI U C Y4eTOM
TpeOOBaHMIi K UTOram ero ycpoenus, onpeaensembrx GI'OC BO.

Kpatkue Teopernyeckue CBEACHUS JOJKHBI 00S3aTEIBHO COMPOBOKIATHCS
NOSICHSIIOIIMMUA ~ CXeMaMH, 4epTexamu, GopmyjJaMud, pPUCYHKaMU M T.I.,
HEOOXOAMMBIMHA 3aKOHOMEpHOCTSAMH (0€3 BBIBOJA), a TaKKe KOHKPETHBIM

YUCJIOBBIM ITPUMCPOM.




IIpy  HeoOXOOAUMOCTH  MOYKHO  BBECTHM  ONMCAHHWE  KOHKPETHOM
UHIAVBUIYAJIbHOM YCTAaHOBKM M €€ TEXHMYECKMX IapaMeTpoB, a TakKkKe
M3MEPUTEIBHBIX TPUOOPOB.

3aoanue

DopMyTUPYIOTCS KOHKPETHBIC 3a/IaHusl JUI CTYACHTa, KOTOpPhIe OH 00s3aH
BBINOJIHATH IPU CAMOCTOSTEILHON MOATOTOBKE K J1a00OpaToOpHOil padore.

B 3aganue B 0043aTeIbHOM MOPSIIKE BBOJSATCS CIEIYIOIINE BOIPOCHI
MpEeABapPUTEIbHON OJITOTOBKHU:

— CaMOCTOSITEIBHOE N3YYEHHUE CTYI€HTOM METOIMYECKUX YKa3aHUH 110
BBINTOJIHEHUIO KOHKPETHOM J1Ta00paTOpHOM pabOThI;

— BBINOJIHEHWE COOTBETCTBYIOLIMX PAacyeToOB. 3aJaHusl [UIsl PacyeToB
(opMUpPYIOTCS Ha OCHOBE NApaMeTPOB 3JIEMEHTOB M KOMIUIEKTYIOIIMX W3AEIUi
HCCJIEAYEMOTO YCTPOUCTBA;

— MOATOTOBKA (POPMBI OTYETA;

— MOATrOTOBKA OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI, JOIYCKAETCS TAKXKE
BBEJICHHUE JPYTUX BOIIPOCOB;

— COCTAaBJIEHUE CTPYKTYPHOU CXEMbl U3MEPEHUI U TTOJ00P M0 CIPABOYHBIM
MarepuanaMm U3MEpPUTENIbHBIX MPUOOPOB U T.1I.

Paboma 6 nabopamopuu

[IpuBOAMTCS KOHKPETHAsI CX€Ma HMCCIEIYEMOTO YCTPOMCTBA (YEPTEK WIH
PUCYHOK YCTAHOBKH) C YKa3aHUEM MECT MOAKIIOYEHUS U3MEPUTEIBHBIX TPHUOOPOB.
Ha cxemax (ueprexkax, pUCYHKax) WM TaOJauIax JOJDKHBI OBITh 3aJlaHbl
napaMeTpbl 3JEMEHTOB KOMIUICKTYIOIIMX HM3IENHM yCTPONCTBA (IEKTPUUYECKHUE,
ONTHYECKHE, MEXaHUYECKUE, TEIJIOBBIC U T.1I.).

B 3aBucumoctu OT meneil paboThl MPUBOASATCS KOHKPETHBIE MHCTPYKIUH,
II0 IIPOBEACHUIO MCCIECNOBAaHUM YCTPOMCTBA C YKAa3aHUEM YpPOBHEH WIH
MapaMeTPOB BXOJHBIX, WJIM BO3MYILAIOIIUX BO3JECHCTBUI Pa3TUYHON (PU3NUECKON
MIPUPOJBI.

WHoraa nist JOCTUKEHUS OJTHOM LIETIN MOXKET ObITh IOCTABJIEHO HECKOJIBKO

Pa3INIHbIX I/ICCJIGI[OBaHI/Iﬁ HNJIN OIIBITOB.




B 3akiioueHune CTYIEHTY MpEeayiaraeTcs 3amojHUTh MOJATOTOBJICHHBIE
TaOJMIIBI, TPOU3BECTU JIOMOJHUTENIBHBIE pAacyeThl, IOCTPOUTHh Tpaduku U
BBITNOJIHUTH JPYTUE AEUCTBUS MO PE3yIbTaTaM MCCIIEIOBAHUM.

Cooeporcanue omuema

B conepskanum oT4yeTa yka3bIBa€TCs COCTaB U (popMa OTYETA O
poJieTaHHON padoTe.

Konmponvuwie sonpocwi

@OopMyIUPYIOTCS  BOINPOCHI,  IO3BOJSIIONIME  OLECHUTHh  BBINIOJHEHUE
tpeboBannit ®I'OC BO k ypoBHIO 3HAHMI CTYACHTOB IO 3aJaHHOMY pa3Jeiy
JUCHUIUIAHBL. KOJIMYECTBO U COlEpKaHUE BONPOCOB ONPEAEISIETCS COCTABUTEIIEM
pPEKOMEHAAIUN U TOJKHO OBITh JOCTATOYHBIM JIJIsl POBEPKHU 3HAHUM, B TOM YHCIIC
U Ha JTare Jomycka K padoTe.

Jlumepamypa

JIuteparypa yka3bIBa€TCsl B COOTBETCTBUU C IEUCTBYIOLIMMHU HOPMaMHU JJIs

o(OopMIICHUSI HAYYHO-TEXHUYECKOU JTUTEPATYPHI.




