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IMACITIOPT ®OHJIA OHEHOYHbBIX CPEJACTB
M0 IUCHMILIUHE (MOIYJIIO)
«IIpakTnkym no odmemy Kypey ¢pusuku (Yacrs 1. Mexanunka)»

OO0uue nmosto:xkeHus

@®oHn oueHouHblX cpeactB (nasee POC) mpenHasHaueH A1 KOHTPOJIS M OLIEHKH
00pa30BaTeNbHbIX JOCTHKEHUM 00YyYarolIMXCsl, OCBOMBIIMX MPOrpaMMy y4eOHOM IHUCHUIIIMHBI
MEXaHHMKa IpOrpaMMbl MOJArOTOBKM CIELMAIUCTOB IO OakajgaBpuary il CIELHUAIbHOCTU
03.03.02 dusuka.

B pesynbrare ocBoeHHS y4eOHOW TUCHUIUIMHBI MEXaHUKa OOYYaIONIUICS TOJDKEH
obnanate mnpenycMmoTpeHHbiMH PI'OC  crnepyroluMu  yMEHUSIMH, 3HAHMSIMH, a Takke
MCIIOJIb30BATh MPHUOOPETEHHBIC 3HAHKS M YMEHUS B IPAKTHUECKOM ACSITETLHOCTH U MTOBCEAHEBHOM
YKU3HU.

B pesynbTare ocBoeHus aucuurinabl «I[IpakTrkym no obmemy Kypey ¢usuku (Yacts 1.
Mexanuka)» (GopMupyroTcs caenyromme (obmenpodeccHoHanbHbie, MPOodecCHOHATbHBIC)
KOMITETCHIIMH 00y4YaroIIerocs:

1) O6menpodeccuoHalbHbie KOMIIETEHIIHH BINYCKHUKOB U HHANKATOPBI UX
JTOCTUKEHHS

Konpt Copnepxanue [Tepeuenpb 1ulaHUpyeMbIX pe3ynbTaToB oOyueHus | Bun
KOM- KOMIIETEHIIUH 10 TUCLUIUINHE OLIEHOU-
HEeTeHLU HOTO
u cpeacTBa
OIlK-1 Crniocoben HOIIK 1.1. IloHuMaeT OCHOBHBIE ITPEICTABICHUS | Y CTHBII
IPUMEHSTh U TOHATUA XUMMH, (U3MKH, AacCTPOHOMUH, | OIPOC
0a30Bble 3HAHUS | MATEMATUKU U JPYTUX  €CTECTBEHHBIX HAYK;
B 00J1acTH | OCHOBHBIE 3aKOHBl XUMHM U  (U3UYECKUM
¢buznko- JUCIUIUINHAM; OCHOBHBIE 3aKOHBI U TEOPEMBI IO
MaTeMaTHYeCKUX | MAaTeMAaTUYECKUM JTUCHUILIMHAM; OCHOBHBIE
U (unn) | ompesneneHUs M TOHATUS OCHOBHBIX pa3/esioB
€CTECTBEHHBIX MaTeMaTHKH; OCHOBHbIE (DOPMYJBI M TEOPEMBI
HayK B c(epe | OCHOBHBIX pa3/eJOB MaTEMaTHKH; OCHOBHBIE
cBOCH METOJbl  pEUICHMs] MaTeMAaTHYECKUX  3ajady;
npoeccuoHanb | OCHOBHBIE METO/Ibl PELICHUS AIIEMEHTAPHBIX 3314
HOMU N0 XUMHUH, (U3MKM U MaTEeMAaTUKU; OCHOBHBIE
JESATEIIBHOCTH; Ouosiornyeckue, XHUMUYECKHE U (U3HYECKHe
MIPOLIECCHI, IPOTEKAIOLINE B )KUBBIX OpraHU3Max.
HNOIIK 1.2. Pemaer 3amauM Ha NPUMEHEHHE
AIIEMEHTapHbIX (OpPMYyT XUMUU U (QU3UKH B
KU3HEJEATEIBHOCTH; ucnosab3oBath | Komtoksu
MpeJCTaBICHUsT XMMUM B 3ajjayax M pacyerax | yMm
XUMUYECKON (U3UKH; NPUMEHATh 0a30BbIE
3aKOHBl MEXAaHWUKH, MOJEKYJISIpHON  (U3UKH,
AIIEKTPUYECTBA W MAarHeTU3Ma, ONTHKH JUIS
KaYeCTBEHHOI'O0 OMMCAaHUS OWMOJOTHMYECKUX U
(U3MUECKUX MPOIECCOB, MPOTEKAIOIINX B KUBBIX
OpraHM3Max; pemaTh 3aJauyd Ha NpPUMEHEHHE
dbopMyaT  OCHOBHBIX  pa3JIeIOB  MaTEeMaTUKH;
co3/aBaTh MaTeMaTUYeCKue MOJENH 1o (pusmnke u
XUMHHU;  HCIIOJIB30BaTh (OPMYJBI OCHOBHBIX
pas3zienoB MaTeMaTUKU B MPUKIAAHBIX 3a/a4ax U
pacuerax.




HNOIIK 1.3. Bnazeer HaBblKaMH pELICHUS
JJIEMEHTApHbIX 3aJad4 10 XUMHUU U (usuKe;
HaBbIKAMU aHaJIM3a U MCCIEI0BAaHUS XUMUYECKUX
MojJeNnell  XMMHUYEeCKOH  (U3MKM;  HaBbIKAMU
MCIIOJIb30BaHUs AJIEMEHTAPHbBIX METO/I0B XUMHUU U
(bu3uKy U1 peleHns 3a/1a4 XUMUYeCKOH Qu3nKH;
HABbIKAMHU PELIEHMs 3a/a4 OCHOBHBIX pa3JiejoB
MaTEeMaTHKH; HABBIKAMH aHAJIN3a U UCCIIeI0BAHUS
MaTeMaTHYECKUX MoJeNiel 1o (pu3nKe U XUMHH;
HaBbIKAMU MHTEPIPETHUPOBAHUS MATEMaTHUECKUX
PE3YJITATOB /sl PEUIEHMsI IPUKJIAJIHbIX 3a/1a4.

Huckyccn
1

2) l'[pmbeccnona.nbnble KOMIICTCHIUHWU BBINTYCKHUKOB 1 HHAUKATOPLI UX TOCTHKCHUS

Konsl Conepxanue [lepeyeHp nmuaHUpyeMBIX pe3yibTaToB 0OyuyeHus | Bupg
KOM- KOMIIETEHIIUH 10 TUCLUIUINHE OLICHOY-
IIETEHIIN HOTO
u CpeacTBa
[K-1 Cnocoben HUIIK 1.1. 3naet 6a30BbIe U ClICUATbHBIC KYPChI B | Y CTHBIM
HCII0JIb30BaTh obmacTi (U3UKK U APYTUX €CTECTBEHHBIX HAYK, | OMPOC
CHELMAIU3UPOB | OCOOCHHO MareMaTHueckoro ammapaTta ¢usuku; | TecTbl
aHHBIC 3HAHWS B | METOJBI pEUIeHHE NMPO(ecCHOHANBHBIE 3a7addl B
oOnacti GU3UKU | 00JIaCTH Hay4YHO-HUCCIIE0BATEIbCKON "
JUIsL  OCBOEHHMS | IPAKTUYECKON JIEATENbHOCTH [0 HaIpaBJIEHUE
npOGUIBHBIX Gbu3uKy; cHenMaIu3UpOBAHHBIE TEOPETUYECKOE
duznyecKkux 3HaHUE Ui OCBOCHHS MPOQPIMIBHBIX (PU3HMUECKUX
JUCLUILINH JUCLUHUIUIMH U METOJla UX MPUMEHEHHs B 00J1acTH
SKCIIEPUMEHTAIILHON U TEOPETUUECKON (PU3HKH.
HIIK 1.2. OpueHTuUpyeTCs Ha HCIIOJIB30BAHHE
TEOPETUYECKUX, AKCIIEPUMEHTAJIbHBIX
CMEeLMAIN3UPOBAHHBIX 3HAHUN B 001acTH (UMK,
KOMIIBIOTEPHBIE IPOrpaMMHUPOBAHUE U (PU3HKO-
MaTEeMaTHYECKHE  MOJEIUPOBAHME  IPOLECCOB
NpUPOABI W HMX METOJaX HCCIEIOBaHUs MpU
OCBOEHUS NPOPHUIBHBIX GPUZNUECKUX JUCLUIUINH U
Hay4yHbIE UCCIIEI0BAaHUE;
KPUTHUYECKH II€PEOCMBICINBATE  HAKOIUICHHBIN
ONMBIT, a  TaKkKe  YyMeeT  ucHoib3oBaTh | Juckyccu
CEeLMANIN3UPOBAHHBIE (DU3UYECKUX 3HAHUE IS | 5

OCBOCHHUS TMPOQPWIBHBIX JUCIUILINH, W3MCHSTH
(mpu HEO00XO0IUMOCTH) npodunb cBoei
npodeccuoHanbHOM e TeIbHOCTH.

HUIIK 1.3. Bnageer MerogamMu MOUCKa HAy4YHOM
nHGOpMAIIMA C WCIOJIb30BAaHUEM  Pa3IMIHBIX
HCTOYHUKOB;

MeTOoJIaMU IJTAaHUPOBAHUS Hay4YHBIX
HCCIICIOBAHUIM;

a TaKxe CIIOCOOHOCTBIO UCIOJIb30BATh
CMEeLMAIN3UPOBAHHBIE 3HAaHUS B 001acTH (U3UKU
JUIL  OCBOGHHMSI  NPOQUIBHBIX  (PU3NYECKUX
JUCIUILINH.




TIK-4 Crocoben HUIIK 4.1. 3HaeT OCHOBBI METOJA MPENOJAaBaHUS | Y CTHBIN
OCYILECTBIISATh (U3KUKM, OCHOBHBIC MPUHIUIBI JEATEILHOCTHOTO | OIPOC
MEJaroruyecky | mojaxojAa, BHABI W NPHUEMbl  COBPEMEHHBIX
10 JCSITENbHOCTD | EJarOrMYeCcKuX TEXHOJIOTUH B o0jacTu (U3UKH;

Ha OCHOBE | paboune TpPOrpaMMbl M METOJIUKH OOYyYECHHUS
CIIELMaJIbHBIX (hU3HMKYM; HAYYHOTO IMPEICTaBICHUS O pe3ysIbTaTax
Hay4YHBIX oOpazoBanusi B oOmactsax ¢GuU3MKH, MyTsIX uX | TecTs
3HaAHUHI M0 | TOCTUKEHUS U CII0co0ax OILECHKHU.

PO HIEHBIM HUIIK 4.2. [InanupyeT U NpOBOAUTH 3aHATUS IO
npeaMeTam ¢u3uKe; HCMONb30BaTH METOA U CPEICTBA
(IMcuMIuIMHAM, | MEIarorMueckoro MOHHUTOpHWHra, mo3Bosstomue | Juckyccu
MOJTYJISIM) B | OLICHUTh CTENEHb CHOPMHUPOBAHHOCTU y JETEH | o
pamKax KauecTB, HEOOXOIMMBIX Ui  JaJIbHEHIEro
porpamm 0o0y4YeHHs U UX pa3BUTHUS O (PU3HKE.

OCHOBHOTO UIIK 4.3. Bmageer HaBbIKaMH K METOLAMU
o01u1ero U | oOydeHHusi, B TOM YHCIJI€ BBIXOJSIIMMHU 33 PaMKH
CpEeIHero y4eOHBIX 3aHATHUN: TMPOEKTHAs JEATEIbHOCTD,
o0uiero 1a00paTOpHblE  AKCIEPUMEHTBI, IPAKTHYECKUE
o0Opa3oBaHus 3aHATHUS U T.IL.

ITK-5 CnocobeH HUIIK S5.1. 3Haer OCHOBHBIE TEXHOJIOTUHU | YCTHBIN
MIPOCKTUPOBATh, | MEAArOrHYeCKOro npoiiecca u CHUCTEMBI | OTIPOC
OpraHU30BBIBATH | YIPABICHUS Yy4YallUXCsi BO BpeMs MPOBEICHUS
u 3aHSATUSS M 1O  HM3JI0KEHHOMY  MaTepuaia
AHAIM3UPOBATh | (PU3MYECKUX MAHUCHUIUIMH W HMX B3aUMOCBS3b C
MEJaroruyecky | ApyrumMu JTUCIUTITUHAMUA c y4ETOM
10 MEJarorHYecKuX 3HAHUW; METOJOB CHUCTEMBI
JIeSTeTLHOCTD, yIpaBiICHUs YyYalluXxcs TPH B3aUMOCBSI3H C | TecTsl
obecrnieunBast 00IIECTBOM.
nocnenoBarenbH | UIIK 5.2. PazpabaTsiBaeT OCHOBHBIE TEXHOJIOTHUHU
OCTb M3JI0KEHMS | IEJaroru4eckoro mpouecca u CUCTEMBbI
Marepuaia U | yIIpaBJIEHUS yYaIIUXCS BO BPEMS ITPOBEICHUS
MEXIUCIUIUINH | 3aHSITHS U B )KU3HU U OOIIECTBE.
apHbIE cesi3u | UIIK 5.3. BrnageeT coBpeMeHHBIMU METOJIaMU
buzuku C | yIpaBieHHs IeAaroruuecKkoro npoiecca ¢ yuerom | Jluckyccu
JIpYyTUMHU COBPEMEHHOT'0 MEHTAIUTETA U PA3BUTHE s
JTUCIUTIIIMHAMU | COBPEMEHHOTO O0IIEeCTBa ISl OCBOCHHUSI MPeIMETa

(U3HKY PU TPOBEACHUN 3aHATHE U TIPUMEHEHUE
€€ 3aKOHOB B ITOBCEIHEBHO KMU3HU.

BuJe 3auera (Ha 1 cemectpe).

Texkymuid KOHTPOJIb

nabopaTopHOH pabOTHI.

BKJIIOYaeT B Cce0s 3amury

BBIITOJTHEHHOT O

ypOBCHB M KayecTBO 3HAHMU 06yqa101m/1xcs{ OLCHUBACTCA 1O PE3yJIbTaTaM TCKYIICTO
KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KYTOqHOﬁ aTTeCTaluy 110 UuToraM OCBOCHUS MTHUCHUIIIIMHBI B

3amuTa paboThl MO CAMOCTOSITEIBHOTO pEIIEHUS MPOBOAMUTCS IJIsi NPOBEPKU

CNOCOOHOCTH HCMOJIL30BaTh 3aKOHbI (U3UKU NPU aHAJIMU3€ YyCIOBHUS JJis OMUCAHUS

bu3nYecKux SABICHUM.

3amura nabopaTtopHoOH paboThI MPOBOIUTCSA TUTS BBISIBJICHUSI
chOpMHUPOBAHHOCTH HABBIKOB JKCIJIyaTallud TpuOOpPOB U 00O0pydOBaHHSA
MNpoOBCACHUMA (bI/I3I/I‘-ICCKOI‘O 9KCIICPpUMCHTA, a TaKXeE YMCHUA MNpoOBOAUTH
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CTAaTUCTUYECKYIO 00pabOTKy pe3yabTaTOB IKCIIEPUMEHTA.

BUJ€ 3aueTa Ha 1 cemecTpe.

HpOMe)KYTOLIHaH aTTeCTalrd IO MTOraM OCBOCHHA NUCIHUIIIMHBI IPOBOAUTCS B

3ageT npeamojaracT OTBET Ha TCOPECTUUCCKUEC BOIIPOCHI U3 NEPEYHSA BOIIPOCOB,

BBIHCCCHHBIX ITIO BCEMY KYpCYy. K MOMCHTY CAa4H 3a4€Ta OJOJKHBI OBITH 6nar0nonquo

NpoHIeHBl MpeaAbAyIHe GOPMBI KOHTPOJIS.

Metonuka ¢opMuUpoOBaHUS Pe3yIbTUPYIOLIEH OIEHKU B 0053aTEIbHOM MOPSIIKE

YUYUTBIBA€T aKTUBHOCTh CTYACHTOB Ha 3aHATHUAX, IMTOCCITIAEMOCTD 3aH)ITHI>i, OOCHKHU 3a

3amuTy JabopaTopHBIX (MpakKTUYECKHUX) paboT, BBIMOJIHEHHE CaMOCTOSTEIbHBIX

3aJaHuH.

KoMiuiekT BOonpocoB 1Jisi TUCbMEHHOH padoThl (0TBETHI HA KOHTPOJIbHbIE BONPOCHI) HJIH
AJis1 co0ecel0BAaHMS HA KOJUIOKBHYMAX (110 OCHOBHBIM pa3jejiaM IMCUMILIHHBI), 4 TAKKe
JJIs1 HanmucaHue pedepaToB:

dopmupye OueHouHsble cpeacTBa
Ne KonTponupyemele pazessl, MBbIE KonnuectBo [pyrue oieHOYHbIE
n/n TeMbI, MOy U’ KOMIIETEH TECTOBBIX CpeacTBa
a8%0%1 3aJaHuN Bun KomanuectBo
Uzyuyenne cucremarnyeckux u | OIIK-1 Omnpoc 5
CIy4YalHBIX IIOIPEIIHOCTEN Ha I1K-1
1 IIpUMepEe M3MEPEHMs uaMeTpa I1K-4
IIPOBOJIOKH OIIK-5
Omnpenenenne ckopoctu mynu ¢ | OIIK-1 Omnpoc 5
o | IOMOIIBIO 0aJITMCTUYECKOTO I1K-1
MasiTHUKA [1K-4
OIIK-5
VYrpyroe coyaapeHue mapos. OIIK-1 Ompoc 5
3 IIpoBepka 3aKOHA COXpaHEHUS I1K-1
HMITyJIbCa [1K-4
OIIK-5
Heympyroe coymapenme mapos. | OIIK-1 Ompoc 5
4 IIpoBepka 3akoHa COXpaHEHUs I1K-1
MEXaHUYECKON YHEPTUn [1K-4
OIIK-5
N3ydeHne paBHOYCKOPEHHOTO OIIK-1 Omnpoc 3)
g | ABHAKCHUS. IIposepka [1K-1
KMHEMAaTH4YECKUX YPAaBHEHHUU [1K-4
IIOCTYIATEJIBHOIO IBUYKEHUS OIIK-5
Omnpenenenne yckopenus cuisl | OIIK-1 Omnpoc 5
g | TUKECTH. IIpoBepka [1K-1
JAHAMUYECKUX yYpaBHEHUH [1K-4
IIOCTYIATEJIBHOIO IBUYKEHUS OIIK-5
Omnpenenenue kos¢pdunuenta | OIIK-1 Omnpoc 5
7 | TPeHHs TOKOs [1K-1
[1K-4
OIIK-5
8 Onpenenenne ko3P huiineHTa OIIK-1 Ompoc 5
TPEHUS CKOJIbKEHUS I1K-1

'Haumenopanus paszienos, TeM, MoJyJieii COOTBETCTBYIOT paboueii IIporpaMme JUCIUIIHHBL.
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I1K-4
OIIK-5
Onpenenenue yCKopeHus OIIK-1 Omnpoc )
9 MOCTYIATEIbHOTO JBUKECHUS [1IK-1
KpYyTJIOTO Tena I10 HAaKJIOHHOU I1K-4
IJIOCKOCTH OIIK-5
Onpenenenue yckopenus | OIIK-1 Omnpoc )
10 | CBASAHHBIX Tel [1K-1
[1K-4
OIIK-5
OnpeneneHus 3aK0H COXpaHEHUsI OIIK-1 Omnpoc )
11 MEXaHUYECKON SHEPrUH ¢ IK-1
IIOMOILBIO Kosieco MakcBeia I1K-4
OIIK-5
W3mepeHune ckopocTu 3ByKa ¢ OIIK-1 Omnpoc 5
1o | MCTIONB3OBAHKEM TpyOku Kynara [K-1
[1K-4
OIIK-5
N3ydeHue 3aKOHOB AUHAMUKH OIIK-1 Omnpoc 5
13 | MOCTYNATENLHOTO ABUKEHHS C [1K-1
MOMOIIIbIO MalnHa ATBy1a I1K-4
OIIK-5
N3ydyeHune nuHaMUKU OIIK-1 Omnpoc 5
14 | BPAIIATEILHOTO JBHKCHUSA C [1K-1
nomomoro MasTHIKa O6epOeka [1K-4
OIIK-5
N3yuenue konebaHui OIIK-1 Omnpoc 5
15 (U3UYECKOTO MasiTHUKA IK-1
I1K-4
OIIK-5
N3y4enne konebanuit |  OIIK-1 Omnpoc 5
16 | YHUBEPCAILHOIO MasTHHKA I1K-1
I1K-4
OIIK-5

METOJUYECKHUE PEKOMEHJAIIMHU JJISI OBYYAIOUUXCS IO
OCBOEHHWIO JUCIHUIJINHDI

Nzyuenne quctumnunsl «lIpaktukym mo obmemy kypcey ¢usuku (Hacts 1. Mexanuka)y»
OpraHu3yeTcs B BUJIE JIEKIIMH, MPaKTUYECKUX 3aHATUH, TaOOPaTOPHBIX padOT U CaMOCTOSATENbHON
paboTsl. [IpoaomKuTeIbHOCTS U3YYCHUS JUCIHUILTUHEL - 1 cemecTp.

ypOBeHB U KA4ECTBO 3HaHHI>'I O6yan-OIIII/IXC$I OIICHUBAKOTCA 110 pGSYJ'IBTaTaM BXOIHOI'O
KOHTPOJISI, TEKYIIEro KOHTPOJs YCIEeBAeMOCTH W TPOMEXKYTOUHOM aTrTecTaluy IO HTOraM
OCBOCHHUS NUCHUIIJIMHBI B BUJAC 3a4YCTa.

N3mepenus, 00paboTka pe3yabTaTOB, OLIEHKA MOTPEIIHOCTeH U TeXHHKA 0€30MacHOCTH
MIPU TIPOBEICHUH JTaOOPATOPHBIX paboT:

1. Texnuka 0€30IMaCHOCTH

Ilpasuna  mexHuku  Oe3onacHocmu, nogedeHue CmMyoeHmos 6 J1abopamopuu
0208apuUBaemcst UHCMPYKYUsMuU U 6600HOU Deceoll.



Opnnako, pabora B 000l aboparopuu (B yueOHOH J1abOpaTOpuu B MEPBYIO OUYEPEIb)
npezrnonaraeT CcoOJMI0ACHNE HEKOTOphIX mpaBmil. [Ipexae Bcero, HEOOXOAMMO COOIIOAATH
TEXHUKY 0€30IaCHOCTH.

OcHOBHbBIE N0JI0:KeHHsI TEXHUKH 0€e30MacHOCTH, CJIeAyolue:

— coOIeHde NPaBHJ JJIeKTpoOe3omacHocTH. B maGoparopum mpoBeaCHBI
anextpuueckue cetn — 2208. Bo Bcex nmaboparopusix pozeTku Ha 2208 00eCTOYNBAIOTCS €AUHBIM
MAKETHBIM BBIKJIIOUATEIEM Ha DJIEKTPO-UIUTKE (B OOJBIIMHCTBE CIydaeB — KPACHON KHOIKOIN).
[Ipy momagaHuu HAXOIAIIUXCA B JIAOOPATOPUH IO/ HANpSHKEHHE HEOOXOAMMO HEMEMJICHHO
00eCTOYUTh CEeTh Ha)KaTHUEM BBIKIIIOYATENS HA 3JIEKTPO-IIUTKE (KpacHOM KHOMKM). 3anperiaercs
OKCIUTyaTUPOBATh HEHCIIPABHBIE PO3ETKH M PO3ETKH C BUIUMBIMH MOBPEXKICHUSMH, TPOTaTh
OT'OJIEHHBIE MTPOBOJIA, IPUKACATHCS K KJIEMMaM BKJIFOUEHHBIX AJIEKTPO-IIUTKOB;

— OCTOpPO’KHOe Oo0palleHHe €O CTeKJoM. B mabopaTopusx (U3MKH MHOTO 3JIE€MEHTOB
000pyZ0BaHUs CO3J]aHO U3 CTEKJIa. DTO BCEBO3MOXKHBIE TPYOKHU, KpaHbl, KOJIOOUYKH U €MKOCTH,
TEPMOMETPHI U T.JI. OCOOEHHO, K 3TOMY OTHOCSATCS CTEKIISTHHBIN COCYI, COJIEPKAIIUI STOBUTYIO
pTyTh. IloaToMy mpu oOpalieHuu co CTEKJISSHHBIMU MpuOopamu cliefyeT coOiroaaTh 0coOyro
OCTOPOXKHOCTH;

— BO3MOKHOCTH TMOJIyYeHHS] TePMHYECKHX O:KOroB. B HekoToppix paborax
NPUCYTCTBYIOT HarpeBaTeIbHBIE MPHOOPHI, YTO BJICYET BO3MOXKHOCTH MOJYYECHHUS TEPMHUYECKIX
0’KOTOB IIPU HEOCTOPOKHOCTH;

— 3ampeniaeTcs CTABUTh HA padoyue CTOJIbI MpeaAMeThl He HMelolHe OTHOIIEHUs K
yueOHOMY mpoueccy: noprdenu, CyMKiu. ITUM MOKHO TOBPEIUTh YCTAHOBKHU U DJIEKTPUUECKUE
PO3ETKH.

2. TpeOGoBaHue U pEeryIaMEHT BBITTOJTHEHHS JIAOOPATOPHBIX PabOT

PernameHT BbIMOMHEHUS Kaxkaol nabopaTopHoil paboTel cobOmogaercs. Kaxmas
nabopaTopHas paboTa MpeaycMaTpruBaeT CIETYIONIUE ITAIbI:
1) moAroToOBKAa K BBHIMOJIHEHUIO;
2) moyiy4eHHe JOIMyCKa K BBIMOJIHEHHUIO pabOThI;
3) MpPaKTHYECKOE BBIMOJHEHUE (IKCIIEPUMEHT);
4) npenBapuTenbHas 00pabOTKa Pe3y/IbTaTOB,;
5) odopmiieHre 0TUeTA,;
6) 3amuTa 1a00paTOpHOI PadOTHI (IO OTUETY).

PaccmoTpum Kaxkplit 3Tarl MO OTAEIBHOCTH.

1. IloaroroBka K BbINOJHEHHMID. MOXHO CKa3aTh, 4YTO TIE€PBBIA JTal SBISAETCS
OTpeAeNSIoNM dTarnoM. [1loaTomMy, OT TIyOHHBI O HIMPOTHI TEOPETUUYECKUX 3HAHUHN CTyIeHTa
MPsIMO 3aBUCUT BCE OCTAJbHBIE 3JIEMEHTHI JabopaTtopHOW paboThl. Bpewms, 3aTpaueHHoe Ha
MpeBapUTENbHYIO MOArOTOBKY K Ja00paTopHOil paboTe, onpeaenseT cTeneHb NTOHUMaHus TOTO,
YTO HAJIO JeNaTh, KaK HAJO JeNarTh, YTO MOKHO TOJYYUTh B MPOMEKYTOYHBIX M KOHEUHBIX
pe3ynbTaTtax, Kak uX OIleHUTb, C YeM CPABHUTH U T.A. UeM OoJbIllle BpEMEHH yIeN ieT CTyACHT
MpEIBapHUTEILHON MOATOTOBKE, TEM MEHBIIE BPEMEHH Y HEro YXOJHWT Ha BCE MOCICAYIOIIHE
3Tambl paboTHI, T.€. 3TOT NPUHIUI "0OpaTHON MPOMOPIHOHATHHOCTH" OTHOCUTEIHHO MEPBOTO
sTama padoThl CO BCEMH OCTAIBHBIMHU 3TamamMu J1abopaTOpHOW paboTe M BCE CTYIEHTHI 0e€3
UCKITIOUCHUS JTOJKHBI PUIEP)KUBATHCS ATOTO IPHUHIIKIIA.

[logroToBka, K  BBIMOJHEHUIO  J1aOOpaTOpHOW  paboTel  TpebOyeT  OOJBIION
CaMOCTOSITeTbHOU paboThl y cTyeHTa. UTOOBI TOMOYH €My B 3TOM, B KaXJI0H J1abopaTopHOU
pabotre mpemocTaBisieTcs HeOoibImas TeopeTwdeckas wHpopmamuus. Kpome Toro,
HEOOXOJMMO YHUTaTh U OCBAMBATh COOTBETCTBYIOIIME pa3feibl TEOPUU B YUEOHHKaX U B
JEKIIMOHHBIX KOHCIIEKTaxX. M BCIO 3Ty TEOPETHYECKYI0 IOJTOTOBKY HAJO IMPOBOJHUTH JI0
BBITIOTHEHHUs J1abopaTOpHOH paboThl, YTOOBI XBAaTalO BPEMEHU ISl PEIICHUS BO3HUKIIUX
BOIIPOCOB, T.€. CTYJEHT JIOJDKEH 3apaHee O3HAKOMHUTBCS C YCTaHOBKOM, Ha KOTOpOM emy
MPEICTOUT BBITIOTHUTH JIA0OpaTOpHYIO padoTy. JKenmarenbHO MPAaKTHYECKOE O3HAKOMIICHHE C
YCTaHOBKOH MpeEJCTOsMIEH 1abopaTOpHO padOTHI MPOBECTH HA MPEABIAYIIEM 3aHATUH. TaKuM
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00pa3zoM, U3y4eHue TEOPUH, METO/Ia M ONTMCAHUE YCTAaHOBKH JJaO0OpaTOpHON pabOThI, TO3BOIUT
CO3/1aTh CTYAEHTY NpPEABAPUTEILHOE NPEICTABICHUE IPEACTOALIEIO SKCIEPUMEHTA, T.C.
ONTUMU3HPOBATH SKCIHEPUMEHT, BbIOpaTh Haubojee palMOHANBHBIA W YETKUW MyTh ee
BBITIOJTHEHHSI.

2. JlonycK K BBITIOJIHEHHIO JIabopaTopHOii padoThl. [lepen kaxmon paboTol CTyIeHT
JIOJDKEH TOJIYYUTh JONYCK K €€ BBINOJHEHHI0. JlJI1 3TOro Hy»HO OTBETUTh Ha HECKOJBKO
BOIIPOCOB IPEIOJaBaTeis 10 TEOPUH, METOY, YCTPOMCTBY U MPUHIIUIY JEeHCTBUS YCTAaHOBKH,
X0Zly paboThl, T.€. JOJKEH 3HATh OTBETHI HA CJIENYIOLINE TUIUYHBIC BOIPOCH! IIPH OMpOCce Ha
nonyck: Kakosa nienb pabotei? Uto siBisieTcs 3amaueid ynpakaenus? Uto npencraBiseT coOoi
yctanoBka? KakoBa cyTb MeTO/1a, JISKAIIEro B OCHOBE 3TOM paboThl? Kak mumryTcsi OCHOBHBIE
pabouune hopmynbl? UTo 03HAYaET KaXKAbli mapameTp B padouecii hopmyne? Kak onpenensercs
KQKJBIA mapaMeTp B paboueii ¢popmyne? B kakux equHUIIaX U3MEPEHHS OYIET B3SAT KaXKIbIi
napameTp B paboueii popmyiie? Kakyro nmocinenoBaTenbHOCTh UMEET X011 paboThI?

Onpoc Ha A0MyCcK IPOUCXOAUT B ycTHOH (opme. Ilone TOro kak CTylEHT MOIYYUT
JIOMyCK (OTMETKAa B MHCHbMEHHOM BHJI€) WJIM YCTHOE pa3pelleHue MperojaBaTess, OH MOXET
NPHUCTYNHUTH K BBIOJHEHUIO paboThl. J[OmycK SBISIETCSI OTBETCTBEHHBIM 3JIEMEHTOM pPadOTHI,
KaK JJIs CTYJIeHTa, TaK U JJIS IPErnoiaBaTes.

3. DKkcnepMMeHT WM BbINoJHeHHe padorbl. [IpoBeneHue ombiTa sBiseTCs Haubosee
OTBETCTBEHHOU CTajuel 1abopaTopHOi pabOThl, KOTOPAst UMEET CIEIYIOIINE IIeITH:

a) OIpe/ICIICHUE YUCICHHOTO 3HAYCHUS KaKON-IIM00 PU3HIECKON KOHCTAHTHI;

0) ompezneneHue (HU3MUYECKUX BEIUYUH, JUISI KOTOPBIX TEOPETHUYECKU TPYAHO IMOIYUYUTH
pacyeTHbIE JaHHBIE;

B) MPOBEpKa TEOPETUYECKOTO BHIBOJIA, KAKOT0-I100 3aKOHA;

I) MOUCK (M3MYECKUX CBSI3€H WIM pacliupeHne o0JacTH MPUMEHEHUS HW3BECTHOTO
(bu3rYecKoro 3aKOHa WM SIBJICHUS.

Hanee nepesn yueOHbIM (PU3MUECKUM OIBITOM CTaBATCS CJIEAYIOIINE TPEOOBAHUS:

a) B 1a00paTOPHBIX YCIOBHX OIBIT IOJKEH MPOBOAUTHCS ITPU 0OECTIeueHUN HauboIbIlei
TOYHOCTHU U JOCTOBEPHOCTHU HEOOXOAMMBIX U3MEPEHNUN;

0) pe3yabTaThl SKCIIEPUMEHTA IOJKHBI 1aTh OJJHO3HAUHBIM OTBET HAa YETKO TOCTABJICHHBIN
B JIaHHOM J1abopaTOpHOU paboTe BOMPOC;

B) METOJIMKA SKCTIIEPUMEHTA M €r0 MPAKTHUECKOE OCYIIECTBICHHE TOJKHBI MAaKCUMAIIBHO
UCKJIIOYaTh BIIMSHNE BTOPOCTENEHHBIX (PaKTOPOB;

T) OMBIT JOJDKEH MPOBOIUTHCS MPU MOCTOSIHHBIX YCIOBHSIX MU W3MEHATHCSA 33aJaHHBIM
oOpa3om. [lomxHa oOecrieunBaThbCsl MOBTOPSEMOCTh OIBITA B MOJTHOCTHIO BOCIPOM3BOAMMBIX
YCIOBHUSIX.

Bce yxazanHble TpeOOBaHHS 3all0KEHBI B JIA0OPATOPHBIX YCTaHOBKax, MpUOOpax u
M3MEPUTENIbHBIX MHCTpyMeHTax. Ho MHoroe ompezaensercs u TeM, Kak caM CTYJIEHT CIIelyeT
TpeOOBaHUAM, MPEAbIBISIEMbIM K JIa0OpaTOpHOMY ONBITY. Poyib mpemojaBatenss COCTOUT B
KOPPEKTUPOBKE, HAMIPaBIEHUU U KOHTPOJIE 3a ACHCTBUAMHU CTYJ€HTa U paboTOi TPHUOOPOB.

VueOHbI (PU3NUECKHI SKCIEPUMEHT 00s3aTeILHO MPOXOIUT dYepe3 H3MepeHue. B
(GU3MUECKOM  OMBITE BO3MOXKHO npsAMoe W KocgeHHoe u3Mepenue. Ilpsimoe umm
HEIMOCPEICTBEHHOE U3MEPEHHE, KOTJa YUCIEHHOE 3HaUE€HUE U3MEPSEMOIl BEIMUUHBI MTOTYYatoT
OpsIMUM  TIOKa3aHWeM TMpubopa WIM MHCTPYMEHTa, MPOrpaayHpOBAaHHBIX B EIUHUIAX
U3MEpSEeMOil BENWYUHBI. A KOCBEHHBIE M3MEPEHHS, COCTOSIIIME B HEMOCPEACTBEHHOM
W3MEPEHUN OJIHOM, JIBYX WJIM HECKOJbKHX BEJIMYHUH C MOCIEAYIOUIUM BBIYUCICHUEM MO HUM
HEKOTOPOM KOHEYHOU OompeiensieMoi BeIMUYUHBI U TaKOH cr1ocod U3MEpEeHHs UCTIOIb3YeTCs IS
U3MEpeHHUsI OONBIINHCTBA PU3UUECKUX BETUYHUH.

4. OoOpaboTka pe3yabTaToB. OJTa cTagus JabopaTopHOW paboOTHl, KoTOpasd
COBMEIIAETCs C ONBITOM U MpEeJCTaBIseT cOO0H ABE CTaaNu.

[lepBasg crtagust - »TO MpeABapUTENbHas onepaTuBHas 00pabOTKa pe3yJbTaTOB C
IPUMEHEHUEM METOJIOB YCKOPEHHOH OLIEHKM pacueToB I IPaBWIBHOCTH KOHEYHOTO
pe3yibTara MPOBEACHHOTO OSKCHEPUMEHTa M €ro yAOBIETBOPUTEIHbHOCTh OIICHUBAET
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NpenojaBaresib MNpU MPEACTABICHUU €My TMEpBbIX "pAacCCUUTAHHBIX" MaHHBIX CTYJCHTA.
[TosryueHHBIN TIpeABAPUTENBHBINA pe3yJbTaT SKCIEPUMEHTA MOXKET OLECHHUTHh U CaM CTYJICHT,
€CJIi B paboTe OTMpeesieTCs M3BECTHAS KOHCTAHTA WU TPOBEPSIETCS MPOCTON TEOPETHUSCKUN
BbIBOJ. JIJi1 ONepaTuBHOCTH NPEIBAPUTEILHONW OIEHKH pe3yJbTaTa dKCIIEPUMEHTa CTYIEHTY
HE00XO0JUMO OBJIAJICTh MPOCTHIMU MPaBUJIAMH M CIIOCOO0aMH MPUOIMIKEHHOTO pacyera.

Bropas cragus - 310 3Tan 00paboTKH pe3ybTaToB, TPEOYIOUINI AETaIbHON M BHICOKOM
TOYHOCTH PAaCYeTOB BCEX MPOMEKYTOUYHBIX M KOHEUHBIX PE3yJIbTaTOB, a TAKXKE pPacyeToB
omuOOK 111 OOBEKTUBHOM OLIGHKH CaMOil paboThl, ee pe3ylbTaTOB M WX aHaiIu3a. JTa
npoleaypa COBEpINaeTCs IMOCIe IKCIEPUMEHTa W MOCJE IMPEeBApUTEIbHOW 00paboTKU W
olo0OpeHus mpemnogaBarens. TouHas o00paboTka pe3ylbTaToOB OOBIYHO JIeNAeTCsl MOCie
AKCIIEPUMEHTA JTM00 BO BTOPOI MOJIOBHHE 2-X YaCOBOTO JIJA0OPATOPHOTO 3aHATHUS, JIHOO Mmocie
3aHSTHUS B CHOKOMHON 00CTaHOBKE.

KayecTBO W omepaTUBHOCTH 00paOOTKH pE3yJIbTATOB B 3HAYUTEIBHOW Mepe
oTpeAeNnseTcss TakKuMH (aKTOpaMHu, KaK YeTKOe 3HaHUE CTyJAeHTOM cuctembl enuaunn CU
(MeXIyHapoIHas CUCTeMa CIUHUIl U3MEpPEHUs (PU3NYECKUX BEIUYUH (CM. MPUIOKEHUS)),
YPOBHEM €ro MaTeMaTHYeCKOW IOATOTOBICHHOCTH W CTENEHBIO BIAJCHUS METOJAMH
YCKOPEHHOT'O pacyeTa.

5. Odopmiienne ordera. Otder Mo abOpaTOpHOH paboTe SBISETCS JTOKYMEHTOM,
CBUJICTEIILCTBYIONIMM 00 SKCIIEPUMEHTE MPOBEICHHBIM CTYACHTOM M PE3YJIbTaTax, MOJyYCHHBIX B
nporiecce 00pabOTKK JaHHBIX (DU3MUYECKOTO OMbITa, 00 OIEHKE 3THX PE3yJbTATOB M WX aHAJIH3E
cTyneHToM. TakuMm 00pa3oM, OTYET SIBJSICTCS MPOCTBIM BHIOM TEXHHYECKOHW JIOKYMCHTAIIUH,
TPaMOTHOE COCTaBJICHHE KOTOPOTO MPEICTABIISIET cOO0M OJTHO M3 KauecTB OyIylIero MHKEHepa,
YMEIONIEr0 00padaThIBaTh OMBITHBIC YKCIIEPUMEHTAIBHO-TCXHUYCCKUE IAHHBIC.

TpeboBanus K OTYETY CIIEAYIOIIUE:

- OTYET JOJDKEH ObITh KOHKPETHBIM, JIAKOHUYHBIM U MOJTHBIM;

- OTYET JOJDKeH OQOpMIIATHCS MO (GopMme (T.e. OHA MMEET TUTYJBHBIA JIMCT, Ha3BaHHE
paboThl, 11eNb paboThI, CBEJICHHS O TPHOOpax M MPUHAIIEKHOCTIX, KPATKOe OMUCAHUE CXEeM HIIU
PUCYHOK YCTaHOBKH (I10 JKE€JIaHUI0), KpaTKOe IMpeACTaBICHHE MeToja paboThl (IO KEJaHUIO),
paboune opmynsl 6e3 BbIBOAA WK 0€3 JOKa3aTeNnbCcTBa (MPOMEXYTOUHBIE M OCHOBHBIE), TaOnuIa
CBOJIHBIX PE3yJIbTATOB MPSMBIX M KOCBCHHBIX N3MEPEHHIA, PACCUNTAHHBIX OIIMMOOK, TPHMEPHI
HEKOTOPBIX PACYETOB U BHIBOJIOB);

- OTYET JOJDKEH COCTAaBIATHCS KaXIbIM CTYAEHTOM OTIEIBHO W CaMOCTOSITEIBHO,
HE3aBUCHMO OT TOTO, BBIMIOJIHSUICS IKCIEPUMEHT B OAMHOYKY, B Mape WM B TPYIIE C APYTUMHU
CTyACHTaMH (Pe3yIbTaThl IPH ITOM, pa3yMEETCs, MOTYT COBIIAJIaTh);

- B OTYETE HE ClIeyeT NPUBOIUTH TEOPETUUECKOE BBEJCHHE, BEIBO paboueil hopMyIbl,
NoJPOOHOE OTMMCAaHHUE YCTAHOBKH, X0/1a Pa0dOTHI (BCE 3TO CTYACHT JOJDKEH 3HATH JI0 BHITIOJHEHUS
paboThI U BO BpeMs €€ 3allUThI);

- OTYET JOJDKEH OQOPMIIITECS aKKypaTHO, 0€3 MCIpPaBICHHMA, TEKCT U MUMPHI MUY TCS
PYUKOIi, a YepTEKH, PAMKH, ¥ TaOJIUIIBI YSPTITCS/PUCYFOTCS KapaHIAIIIoM;

- M0 KaXXJ0H paboTe peKoMeHAyeTcsi OhOpPMIISTh OTYET Ha OJHOM IBOWHOM TETPAJTHOM
nucTe (B KJIETKY) M IMOCJE 3aIIUThl OH OCTaeTCsl y MpernoaaBaTens;

- TpadUKM OKENATeNbHO BHINOJHATE Ha MHJUIMMETPOBOW Oymare, IOITyCKarOTCs
HEKOTOpBIE OTKJIOHEHUS OT YKa3aHHBIX TpeOOBaHUM B BUAEC 0OPMIICHHUS OTYETOB Ha OTIENIbHBIX
HECTAaHJAPTHBIX JIUCTaX, OJJIEMEHTH XYJ0KECTBEHHOTO0 O(GOPMIICHHS THUTYJIBHOTO JIHCTA,
U3MeHeHHuss B (popMe MpeliaraeMbiX B ONMHCAHHUAX TAONHIl, WX paldOHATU3alMsi. A TaKke
BO3MOXHO OITYyCKaHHE HEKOTOPHIX MMyHKTOB, €CIIH OHM MPOCTHI U OYEBHTHBI.

Bonemioe BHUMaHue yjaenseTcs BBIBOJAM, TZ€ CTYACHT JODKEH CaMOCTOSTEIbHO H
KPaTKO M3JIOKHUTH CBOE 3aKITFOYCHHE O MMPOBEICHHOM paboTe M JOIKEH COIePKATh CIEAYIONINE
BBIBOJIbI: 1) OTHOIIIEHUE CTyJIEHTa K METOJTY, JISXKAIIEeMy B OCHOBE pabOThl, U K YCTAHOBKE; 2)
OLIEHKY TIOJYYEHHBIX Pe3yJIbTaTOB; 3) yKa3aHHE Ha MCTOYHUK BO3MOYKHBIX OIIHOOK M IMyTH HX
yCTpaHeHusl; 4) MPEeUI0KEHUS CTYI€HTa [0 COBEPUICHCTBOBAHUIO (MJIM U3MEHEHUIO) METO/1a UITH
YCTaHOBKH.



Otuersl 1O IJ1abopaTOpHBIM paboTaM TOChEe 3allMThl, MpPernojaBaTelb XPaHUT Ha
Kadenpe.

6. 3amuTa JadopaTopHOl padoThHI. DTO 3aBEPIIAIONIMN ATANl KaXKI0H J1abopaTOpHOI
paboThl Hawero npakTukyma. Kak mpaBuiio, oH SIBISIETCA CIIEACTBUEM M NPSIMON 3aBUCUMOCTBIO
J0OPOCOBECTHOCTH U CEPHE3HOCTH MOAX0/1a CTYACHTA KO BCEM MPEAbIAYIIUM 3TaraM padoThl.

Ha 3ammure nmaGopaTopHoil pabOTBI CTYACHT JOJDKEH: a) MPEACTaBUTh OTYET; 0) YMETh
OOBACHUTH KaXAbldH NapaMeTp W KaXIblii pe3yibTaT; B) OTBETUTh Ha IOCTaBJICHHbBIE
IIPENoaBaTeIeM BOIPOCHI 110 TEOPUHU, METONY, XOAY pabOThl, ONMCAHUIO YCTAaHOBKHU, PAcUETy
MPOMEXYTOYHBIX U KOHEYHBIX PE3yJIbTaTOB, pacyeTy OLIMOOK, MO BBIBOJAM; I') OOBSCHUTH
rpaduku.

PaGora cuurTaercs 3amMUICHHOW B Ciy4dae YAOBIETBOPUTEIbHBIX OTBETOB Ha
IIOCTaBJIEHHBIE BOIIPOCHL. B cilydae kauecTBEHHOM pabOTHI CTyI€HTa Ha BCEX MPEABLIYIIMX Tarax
U TIPE/ICTAaBIICHUS] COOTBETCTBYIOILETO BCEM TPEOOBAaHUSAM OTUETa B CPOK (110 rpaduKy 3aIIUThI) WIH
JOCPOYHO, 3alIUTa PabdOThl MOXET OBITh OMYIIEHa, T.€. CTYICHT MOXXET OBITh OCBOOOXKIECH
mpernojaBaTesieM OT 3TOro dTama U paboTa 3a4UTHIBAETCS aBTOMATHYECKH C OTMETKOM B OTYETe.
Bpewmsi, 3aTpadeHHOE CTYACHTOM HJIH TPYIIION CTYJCHTOB Ha 3aIIUTY JIF000H J1a00paTopHOl paboThI
npakTkyma (1Mo perjaMeHTy oT 5 a0 15 MUHYT), B OCHOBHOM 3aBHCHT OT HEr0 CaMoOro u
OIIpEEISAETCS] KAUECTBOM €0 HOATOTOBKH.

CoBerbl Ajsi cryaeHTa. [lJig yCcHeumHoro mpoXoXKAECHUS J1a00opaTOpHOro MpaKTUKyma
CTYAEHTY IPEAJIaraloTCsi HEKOTOPbIE COBETHI:

1. 'maBHOE BHMMAaHUE - BCECTOPOHHEH MOATOTOBKE K BHIIOJIHEHHIO Ta00PaTOPHOIl paboThL. ITOT
aTan paboThI MEPBEIA U ONPEICISFOIINN Bce ocTatbHOE. [11oxast moAroToBKa MPUBOIMUT CTYJCHTA K
ropaszio 0oJbliel moTepyu BpeMeHH, YeM KaueCTBEHHAsl U CO3HATEIbHAsL.

2. Yerko ompenenure st ceOs el BCeil pabOThI ¥ OTACTBHBIX €€ YIIPAKHCHHH.

3. Pa3beputech 10 KOHIIa ¢ METOAMKOW 3KCIEPUMEHTa M C YCTAHOBKOH N0 BBITIOJIHEHUS
paboTbl. OcyIecTBUTE MBICIIEHHOE ITPECTABIICHHE BCEX MPEICTOSIIMX ONEpaIvil.

4. BbIsicHUTE 70 KOHIIA M KOHKPETHO, YTO M B KAKOM MOCJIEI0BATEILHOCTH MTPAKTUYECKH HAI0
Oyzer U3MEepuTh U PacCUUTaTh. ITO CIKOHOMUT BpPEMs BBINOIHEHHS U CHAETIAET MPOLecc
BBIIIOJTHEHUS CO3HATEIIbHBIM.

5. [lbrtaiitecs pa3obpaThCsi BO BCEX BOIPOCAX TEOPUU M OMBITA CaMOCTOSTENbHO. Takoi
HOJXOJT CTY/IEHTa K paboTe CO3/1aeT Ha/IeKHbIE U JOITOBPEMEHHbIE 3HAHMUSL.

6. Ilepen HagasoM ombITa yOEIUTECHh B HAAEKHOCTH U MTPABWIIBHOCTH TTOKAa3aHUH MTPHOOPOB U
MHCTPYMEHTOB. CiieauTre 3a BOCIPOU3BOANMOCTBIO OCHOBHBIX YCJIOBHI 3KCIIEPUMEHTA BO
BCEX OIBITAX.

7. TloAroToBKy K BBINOJIHEHHIO pabOThl HAUMHAWTE 3a HENeNt0. DTO MO3BOJIUT YCTPAHUTh
BCE€ HESICHOCTU TEOPUU U OTbITa (CAaMOCTOSATENBHO MO PEKOMEHAYEMOM INTEpaType UK C
IpernoJiaBaTesieM).

8. OdopmirstiiTe OTYET Cpa3y MOCIIE BHITOTHEHHS JTaA00PaTOPHOTO dKcnepuMerTa. OTcpodka
CTHpAeT U3 NaMsITH MHOTHE JIETAJIN OIbITa U TPeOyeT OCMBICIICHHUS PE3yJIbTaTOB 3aHOBO.

9. IlpexacrasmusiiTe paboTy K 3aIIUTE TOJBKO MOCIE pa3dopa BCeX BO3ZMOKHBIX BOITPOCOB IO
TEOPUU U IKCIIEPUMEHTY.

[Ipy BBIMONTHEHWH BBIIIEU3TOKEHHBIX TPEOOBAHUNM M CIEIOBAHUU TPEAJIOKEHHBIM
coBeTaM JIH00YyI0 J1abopaTopHyo padoTy HaIIero MPaKTUKyMa MOXHO BBIIOJHUTH, OQOPMUTH U
3alIUTUTH 3a OoJiee KOPOTKOE BpeMms, JAa’Ke 3HAUMTENbHO 0ojiee KOPOTKOE, YEM OTBOJUTCS IO
1any!

Ecnu npu 3TOM cTyneHT yOex/ieH, YTO KaueCTBEHHAs! MOJATOTOBKA U BBIIIOJHEHUE BCEX
ATAINOB MO KaXIOH J1abopaTopHOil paboTe mapajuiebHO BEJAET K Ha/IeKHOMY YCBOEHHUIO Cpasy
HECKOJIbKUX BOIPOCOB U3 TEOPETUUYECKOrO pa3/iesa, BHIHECEHHOIO Ha HK3aMEH, TO U3 MPOCTHIX
coo0pakeHH 5KOHOMHUU BPEMEHHU U MOBBILICHNS KauecTBa CBOEH MOJITOTOBKH CTYAEHT JOJKEH
YBUAETh B TaKOM IOJXOJEe K paboTe MpH BBIMOJHEHUU (U3NYECKOTO MPAKTUKyMa MPSIMYIO
3aMHTEPECOBAHHOCTh. TaKo ke MOaX0/1 KO BCeM JIaOOpaTOPHBIM paboTaM - 3TO UX JOCPOUHOE
BBITMIOJIHEHHE U JOCPOYHOE MOJTyueHHUE 3a4eTa.
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CrpemiieHHe CTylIeHTa K JOCPOYHOMY M KAdeCTBEHHOMY BBIIIOJIHCHUIO paboT |
omepexkeHn0 Tpaduka (MHIUBUAYATHHOTO 3a/laHWsl) TPHUBETCTBYETCS MW TOOMIPSETCS
HpernogaBaTeseM, KOTOPbIA JI0JDKEH MITH HABCTPEYYy TAKOMY CTYICHTY U CO3/aBaTh Ul HErO
ONaronpusATHBIN PEXUM pabOTHI 7Sl TOCPOYHOTO 3aBEPIICHUS PAKTUKYMA.

CTyzieHT, He BBINOJHSIONIMI BbIIICYKa3aHHBIX TPEOOBAHHM 1O OIMYCKY, ODOPMIICHUIO U
3aIUTEe OTYETA, IOAAET B YMCIIO OTCTAIONIMX M OCIIOKHSET BOIPOC CBOCBPEMEHHOTO IIOJTyYSHUS
3avera.

3. Usmepenus u 06paboTKa pe3yabTaToB U3MEPEHUN

Kak u3BecTHO M3MepeHHne (PU3MUYECKUX BEIMYUH SBIISIOTCS HETIOCPEACTBEHHOW 3amaueit
¢bu3nyeckux sKcrepuMeHToB. OHaKO n3MepeHue GU3NYECKUX BEIMYUH, KaK Obl TIATEIbHO HE
BBITOJIHSUIMCH, BCETAA MOIYYaAlOTCs ¢ HEKOTOPBIMHU HOrpelHocTIMU. Kpome Toro, pe3ynbTarhbl
OIbITa UM HAOIIO/IeHUS B OOJIBIIMHCTBE CIIy4yaeB MPEJCTABISIOT COOONH HabOp CTaTUCTUYECKUX
JTAHHBIX, KOTOPbIE HEOOXOIUMO YMETh NMPABMIIbHO 00pabaThiBaTh U MHTEPIPETUPOBATh. OIHAKO
9TO Kacaercs, He TOJbKO (PU3MYECKOrO SKCIEPHUMEHTa, HO W JI00OW HayKH, Olepupyrouien
KaKUMH-JIM00 IKCIEPUMEHTAIbHBIMU JAHHBIMHU.

Crnenyert cka3arb, 4YTO aHAJIM30M U OLICHKOW MTOTPEIHOCTENH 3aHUMAETCS IPEAMET TEOPUU
omunboK, a Teopueir 0OpabOTKHU pe3yabTATOB WM CTATHCTHYECKUX JAHHBIX pPAaCCMAaTPUBAET
MaTeMaTHuYecKasi CTaTUCTHKAa. A yMeHHe paboTaTh C MOrPEIIHOCTAMHU (OMIMOKaMM), SBIISETCS
BaXHOW 4YacCThIO JIFOOOr0 y4eOHOro MM HAaydyHOro SKCIIEPUMEHTa Ha BCEX €ro sramax. Takum
o0pa3oM, MIpH TNOATOTOBKE M NPOBEIEHUM OHKCIEPUMEHTAa HEOOXOAMMO 3HaTh TOYHOCTh
UCTIOJIB3YEMBIX MTPHOOPOB, YMETh HAXOAUTH ITyTH BO3MOXKHOTO YMEHBIIEHUS OMNOOK, pa3yMHO
OpraHU30BaTh U3MEPEHUS U MPABUIIBLHO OLIEHUBATH TOYHOCTH MOJIY4YEHHBIX 3HaueHuil. OTcrona Ha
aTarne o0pabOTKU Pe3yIbTaTOB BOZHUKAET HEOOXOAMMOCTD MEPECYUTHIBATH BO3MOKHYIO OIINOKY
B KOHEYHBIX PE3yJIbTaTaxX 10 U3BECTHBIM OLICHKAM IIOTPEIIHOCTEM B MCXOJHBIX JaHHBIX. A Ha
JTale WHTEpIpEeTaly pe3yJIbTaTOB 3KCIepuMeHTa Oe3 3HaHMs TOYHOCTH IPOBEIEHHBIX
u3MepeHuil 1 0e3 MpaBHIBHOW CTaTHCTHYECKON 0O0pabOTKM HEBO3MOXKHO JejaTh XOpOUIME U
000CHOBAaHHbIE BBIBOJBL. 31€Ch MPUBOAMM JIMIIb KpPaTKyr0 HHGOPMAILUIO CaMbIX 0a30BBIX
HNOHATUI TeopuM OIIMOOK U OOpabOTKH SKCIEPUMEHTAIbHBIX JaHHBIX, HEOOXOAMMBIX IS
MIPOBEICHUS JTabOpaTOpHOU pabOTHI B yueOHOM (uznueckoii taboparopuu. s 6omee riry0okoro
U3y4YeHUs! TAHHOTO MpeIMEeTa U Pa3bsiCHEHUs HETIOHATHBIX MOMEHTOB PEKOMEHIyeM 00paIiaThes
K CIIEUAIbHBIM PYKOBOJICTBAM.

4. W3MmepeHHs U UX MOTPEIIHOCTH

B ¢usnueckux nabopaTopHbIX paboTax W3MEPSIIOTCS pa3IuyHble (GU3NUYECKUE BETMUMHBI
Y 3TU U3MEPEHHUS B OCHOBHOM OBIBAIOT IBYX BUJIOB: MPSMBIE U KOCBEHHBIE.

[Ipu npsMBIX U3MEPEHUSX ONpeessieMasl BETUYMHA CPAaBHUBAETCS C EAMHUIIEH U3MEPEHUs
HEMOCPEACTBEHHO, WM C MOMOIIBI0 HM3MEPUTENBHOr0 MNpHOopa, MPOrpaglyupoOBaHHOTO B
COOTBETCTBYIOIIMX equHHIax. Hampumep, Maccy Tena MOKHO HalTH C TIOMOIIBIO BECOB, UIMHY
W3MEPUTH JIMHENKOMH, a BPEMS - CEKYHIOMEPOM U T.II.

A TIpM KOCBEHHBIX U3MEPEHMSIX ONpesenseMas BeIMYMHA BBIYUCIAETCS U3 Pe3yJIbTaToB
OpSAMBIX M3MEpPEHMH JpPYrMX BEIWYMH, C KOTOPHIMM OHa CBsi3aHa (YHKIIMOHAJIHHOMN
3aBHUCUMOCTHI0. Harpumep, HaxoxxaeHre o0bEMa Tena 1o ero JUHEHHBIM pa3zMepam, HaX0XKJIeHHe
IUIOTHOCTH Teja MO HM3MEPEHHBIM Macce U 00BEMY, pacdéT COMPOTHUBICHHS MPOBOIAHMUKA IO
MOKAa3aHUsIM BOJIBTMETPA U aMIIEpPMETpa, ONpeesieHue CKOPOCTHU M0 U3MEPEHUIO JJUHBI MMyTH U
BPEMEHH U T.JI.

Lenbto camocTosTeNbHON pabOThl 00yYAIONIMXCS NMPU W3YYEHUH HacTosIIed ydeOHOit
JUCLUTUIMHBI SIBJISI€TCS BBIPA0OOTKAa MU HaBBIKOB Pa0OTHI ¢ HAYYHOH M yueOHOM IUTeparypoii, a
TaK)Ke pa3BUTHE Y 00yUYaIOIIUXCsl YCTOWYUBBIX CLIOCOOHOCTEH K CAMOCTOSATEILHOMY HU3yUEHUIO U
00paboTKe NOTYYEHHOM HH(pOpMALHH.

B mpomecce camoctosTenbHONW pabOThl  OO0ydYalOMIUKCS JTOJDKEH BOCIPUHUMATH,
OCMBICTIMBATh W YIIyOJIATh TMONMy4aeMyl0 HWH(OPMAlLMIO, pellaTh MPaKTHUYECKUE 3ajauu,
NOJArOTAaBIMBATh JIOKJIAJbI, BBINOJHATE JOMAIlHUE 3aJaHus, OBJIAAEBATh IPOPECCHOHATIBHO
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HEe0OX0oAMMBIMH HaBbIkaMu. CaMOCTOSITeNIbHAsI paboTa 00y4aromerocs BeChMa MHOrooOpa3Ha u
cojaepxatesnbHa. OHa BKIIIOYAET CICAYIOIINE BUIbI 3aHSITHIA:

- CaMOCTOATENbHBIA 1MOAOOp, H3Yy4YEHHE, KOHCIEKTUPOBAHUE, aHalu3 Yy4eOHO-
METOANYECKON Y HAYYHOU JIMTEPaTyphl, IEPUOAUUECKUX HAYUHBIX U3IaHUH,

- UMHAMBHIYyallbHasg TBOpYecKas padoTa MO OCMBICICHUIO COOpaHHOU HH(pOpMAaIUH,
MPOBEJICHUIO CPaBHUTEIBHOTO aHAJIM3a M CHUHTE3a MaTepHUalioB, MOJIYYEHHBIX U3 Ppa3HbIX
WMCTOYHUKOB, MHTEPIPETAIUU UHPOPMAIINH, BHIIOJHEHHE JOMAIITHUX 3a/[aHUM;

-3aBEPILIAIOLIUI 3TaIl CAMOCTOSITENILHON paOdOThI

- MOATOTOBKA K CAade 3K3aME€Ha MO AMCIUIUIMHE, IPEANojararonias UHTErpaluno 1
CUCTEMATH3AIINIO BCEX MOMyYCHHBIX TP U3YYCHUH YIeOHOW TUCIIUILTAHBI 3HAHUH.

Onpoc — 3To BBIICHEHHE MHEHUS COOOIIECTBA MO0 TEM WM MHBIM BorpocaM. [1o uroram
OIpoca MOTYT ObITh H3MEHEHBI JIM OTMEHEHBI CYIIECTBYIOIIHNE MO0 MPUHSATHI HOBBIC ITPaBUIIA U
PYKOBOJICTBA (3@ UCKJIFOUCHHUEM MTPOTHBOPEYAIINX OOIIUM MPUHIIMIIAM ITPOCKTA).

Ornpoc cTyZIeHTOB MPOBOJIUTCS C IEJBIO:
— CHCTEMAaTHU3allMU U 3aKPEIJICHUS MOJTYYEHHBIX TEOPETUUYCCKUX 3HAHMN U MPaKTUYECKHUX

YMEHUH CTYJICHTOB;

— yrIyOJICHUS U pacUIMpPEHUs] TCOPSTHUSCKUX 3HAHUM;

— (opmupoBaHusi yMEHUHN UCIIOJIB30BATh CIIPABOYHYIO U CIICIMAIIbHYIO IUTEPATYpPY;

— pa3BUTHS NO3HABATEIBHBIX CIIOCOOHOCTEN U AKTUBHOCTH CTYJICHTOB:

— TBOPYECKON MHUIIMATUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

— (opmupoBaHUsI CaMOCTOSTEIBHOCTH MBIIUICHHUS, CIOCOOHOCTEM K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— Ppa3BUTHS UCCIIEI0BATEIbCKUX YMEHUM.

TpebGoBaHue k onpocy:

— TOYHOCTb OTBETA HA NIOCTABJICHHBIN BOIPOC;

— (¢dopMynupoBKa Iiese U 3a7a4 padoThl;

— packpeITHe (ONpeNeNeHne) paccMaTpUBAEMOro TOHATUSA (OMpeneNeHus, MpPoOIeMBbl,

TEPMHHA);

— YETKOCTb CTPYKTYPHI paOOTHI;
—  CaMOCTOSITEIbHOCTb, TIOTUYHOCTH U3JI0KECHHUS;
— HaJu4He BHIBOJIOB, CACIIAHHBIX CAMOCTOSTEIBHO.

Kpurepun oneHku no ompocy:

Otmetka «5». BpicTyrieHHE BBIIOTHEHO B TMOMHOM oOOBeMe C  COOJ0JICHUEM
HE0O0XO0IUMOI MocNe[oBaTeNbHOCTH. PaboTa cOOTBETCTBYET TPEOOBAHUIO.

OtMmeTka «4». BrIcTymieHHe OTBEYAET NMPEbsIBIECHHBIM TpeOoBaHUsIM. JlOMTyCKaroTCs OT-
KIIOHEHUS OT HEOOXOAUMOM MOCIIeI0BATEILHOCTH BBITIOIHEHUS, HE BIUSIOIINE HA TPaBUILHOCTD
KOHEUYHOTO Pe3yJIbTata.

OtMmetka «3». Yuamuecs MOKa3bIBAlOT 3HAHUS HE B MOJHOM MEpe M  HCHBITHIBAIOT
3aTpyAHEHHUE TIPU PEIICHUH 3a71a4.

OTMeTka «2» BBICTABISIETCS B TOM Ciyyae, KOrja ydyalluecss He MOATOTOBJIEHBI K
BBITIOJTHEHHUIO ATOU PaOOTHI.

Pemienne 3amay — mpoliecc BBIIOJHEHUS JEUCTBUNA WJIM MBICIUTEIBHBIX —OINEpALUH,
HaIpaBJIEHHBIN Ha JIOCTHKEHUE IEH, 3a/IaHHOM B pamMKax MpoOJEeMHON CHUTyalluyd — 3a/a4u;
SBJISIETCSI COCTABHOM 4acThiO MbIlIeHUsA. C TOYKHM 3pEeHMs] KOTHUTUBHOTO TOJXO0/a MPOIECC
pelIeHus 3a/1a4 SBISIETCS HauOoJiee CIONKHOW M3 BCeX (YyHKIMA MHTEIUIEKTA U OMPECISIeTCS
KaK KOTHUTUBHBIH Tpoliecc 60s1ee BHICOKOTO MOPsiIKa, TPEOYIONINI COrlacOBaHUS U YIIPaBJICHUS
0oJee dIeMEHTapHBIMU WM (QyH/TaMEHTATBHBIMUA HaBBIKAMHU.

Kpurepuu onienku pemienus 3aaay:

OneHka «5» - BBICTABIIIETCS CTYIEHTY, €CJIM OH aKTUBHO IPUHUMAJ y4acTHE B PEIICHUHN
3a/1a4 ¥ OTBEYAJ Ha BOMPOCHI MOJIHBIM OTBETOM C JJOKA3aTEIbCTBOM M PEIICHHEM 0e30InO0YHO.
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Onenka «4» - Haau4Me HECYUIECTBEHHBIX OIIMOOK, YBEPEHHO HCHPABISEMBIX
00yYaromuMcs 1MocJie JOTOTHUTENBHBIX U HAaBOAIINX BOIPOCOB. JleMOoHCTpalus 00ydaronmmes
3HaHUU B 00bEME MPOoiIeHHOM porpaMmbl. UeTkoe n3liokeHne yueOHOro MmaTepuania.

Onenka «3» - HaJW4YMe HECYIIECTBEHHBIX OINMOOK B OTBETE, HE HCIIPABIISEMBIX
oOydaromumMmcs. JleMoHcTpaius o0yyaronMcsl HeJJOCTaTOYHO MOJIHBIX 3HaHUW MO MPONIACHHON
porpamme.

Onenka «2» - BBICTABISICTCS CTYJEHTY, €CJIM OH HE Y4yBCTBOBAJI B PELICHUH 3aJad, a MpHU
BBI3BIBAHUH K JIOCKE HE MOT HUYETO OTBETHUTH.
Kputepuu o11eHKH BBIITOJIHEHUSI CAMOCTOSITENILHOM PabOTHI.

Kpurepusimu o11ieHOK pe3yIbTaToB BHEAYAUTOPHON CAMOCTOSTEIbHON pabOThI CTYACHTA
SBIISIOTCS:

-YpPOBEHb OCBOEHUS CTY/IEHTOB y4eOHOr0 MaTepHaa;

-YMEHUS CTYJICHTa UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS MTPH BBIITOJHEHUU
NPaKTUYECKHX 3a/1a4;

-c)OpMHUPOBAHHOCTH OOIIECYUECOHBIX YMEHUII;

-YMEHUS CTYJI€HTa aKTUBHO UCIIOJIb30BaTh 3JIEKTPOHHBIE 00pa30BaTEIIbHbBIE PECYPCHI,
HAXOAUTh TPeOYIOUIYIOCS HH(POPMALIHIO, U3YYaTh €€ U MPUMEHSATh Ha MPAKTUKE;

-000CHOBAaHHOCTb U YETKOCTh U3JI0KEHUS OTBETA;

-ohopmiieHHE MaTepHraia B COOTBETCTBUH C TPEOOBAaHUSIMU;

-yMEHHE OPHUEHTHUPOBATHCSA B OTOKE MH(OPMAIHH, BBIIEIATH TI1aBHOE,

-yMEHHE YeTKO c(hOopMyIHUPOBATH MPOOIEMY, MPEIJIOKUB €€ PelIeHIE, KPUTUIECKU
OLICHUTD PEILIEHUE U €r0 MOCIEACTBUS;

-yMEHUE MOoKa3aTh, IPOAHATU3UPOBATH AbTEPHATHUBHBIC BO3MOKHOCTH, BAPHAHTHI
JIEUCTBHIA;

-yMeHue cpOpMUPOBATH CBOIO MO3HIIMIO, OIICHKY U apryMEHTUPOBATH €e.

Kputepuu onieHKH caMOCTOSTENbHON pabOThI CTYACHTOB:

Ornenka «5» cTaBUTCS TOT/Ia KOT/Ia CTYIEHT CBOOOIHO MPUMEHSIET 3HAHUS Ha MPaKTUKE,
HE JIONyCKaeT OIKUOO0K B BOCIIPOU3BEACHUH N3YUEHHOI'O MaTepuaa, BbIIEIsSEeT II1aBHbIE
MOJIO’KEHHUS B M3YYEHHOM MaTepHalie U He 3aTPyIHAETCS B OTBETaX Ha BUJIOM3MEHEHHbBIC
BOIIPOCHI, YCBaUBAET BECh 00bEM IMPOrPaMMHOr0 MaTepuaia U 0(pOpMIIEH aKKypaTHO B
COOTBETCTBUU C TPEOOBAHUSIMU;

Onenka «4» cTaBUTCS TOT/Ia KOT/Ia CTYJIEHT 3HAET BECh U3YUEHHBIH MaTepual, OTBeYaeT
0e3 0coObIX 3aTpyIHEHUI Ha BOIIPOCHI MPENOIaBaTeNsl, YMEET IPUMEHSATh MOJIyYeHHbIE 3HAHUS
Ha MPaKTHUKE, B OTBETaX HE JIOMYCKAET CEPbE3HBIX OLUINOOK, JIETKO YCTPAHSET ONpe/e/ICHHbIE
HETOYHOCTH C TIOMOIIBIO TOTIOJTHUTENBHBIX BOPOCOB MPEnoAaBares, MaTrepuan opopMieH
HEJ0CTAaTOYHO aKKypaTHO U B COOTBETCTBHUH C TPeOOBaHUSIMM;

OneHka «3» cTaBUTCA TOT/Ia KOTJa CTYICHT 00Hapy>KHBaeT OCBOEHUE OCHOBHOTO
MaTepuaia, HO UCIIBITHIBAET 3aTPYAHEHUS IPU €r0 CaMOCTOSATEILHOM BOCIIPOM3BEICHUH U
TpeOyeT JOMOTHUTEIbHBIX TOTOTHSIONIMX BOMPOCOB MPENOoJaBaTelis, IPEAMOUYNTAET OTBEYATh
Ha BOIPOCHI BOCIIPOU3BOJIAIIETO XapaKTepa U UCIBITHIBAET 3aTPyAHEHUS [IPU OTBETaX Ha
BOCIIPOM3BOJISIINE BOIPOCHI, MaTeprall 0opMiIeH He aKKypaTHO MM HE B COOTBETCTBHHU C
TpeOOBaHUSIMU;

OreHka «2» cTaBUTCS TOT/Ia KOT/Ia CTY/IEHTa HMEET OT/IebHBIE MPECTaBICHUs 00
M3y4aeMOM MaTepuaiie, Ho Bce, ke OoJIbIasi yacTh HE YCBOGHA U MaTepuai o(hopMIIeH HE B
COOTBETCTBUH C TPEOOBAHUSIMH.

B ocHOBy pa3paboTku OauTHO-PEUTHHTOBOM CHCTEMBI TOJIOKEHBI TPHHITUIBI, B
COOTBETCTBUHM C KOTOPHIMH (POPMHPOBAHUE PEUTHHra CTYJEHTA OCYIIECTBIISAETCS MOCTOSHHO B
nporecce ero o0ydeHus B yHuBepcuteTe. HacTosmas cucrema olieHKH yCIIeBaeMOCTH CTYEHTOB
OCHOBaHa Ha MCIOJIb30BAaHUH COBOKYITHOCTH KOHTPOJIBHBIX TOYEK, PABHOMEPHO PACTIONOKEHHBIX
Ha BCEM BPEMEHHOM MHTEpBaJie U3y4yeHUs TuCHUIUIMHBL. [Ipu 3TOM npeanonaraercs pasaeneHue
BCEro Kypca Ha psj Ooyiee WM MEHEe CaMOCTOSTENbHBIX, JIOTHYECKH 3aBEpIICHHBIX OJIOKOB U
MOJIyJIel U TIPOBEACHHE M0 HUM ITPOMEKYTOUHOTO KOHTPOJIS.
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CryneHTaM BBICTABJISIOTCS CIEAYIONTHE Oalibl 3a BeImoaHeHne 3ananus [1K:

- ouHeHka «0Tau4HO» (10 6a/I0B): KOHTPOJIbHBIE TECTHl, a TAKKE CaMOCTOSATEIbHO
BBITIOJIHCHHBIC CEMECTPOBBIC 3aJaHMs, BBIIIOJHCHHBIC TIOJHOCTBIO M CIaHHBIE B CpPOK B
COOTBETCTBUHU C MPEABSBISIEMbIMHA TPEOOBAHUSIMU;

- OmeHKa «xopomo» (8-9 0a/uI0B): 3aJaHKHE BBINOJHEHO M B I€JIOM OTBEYaET
NPEIbSIBISIEMBIM TPEOOBAHUSAM, HO MMEIOTCS OTICIIbHBIC 3aMEYaHHs B €ro OQOPMIICHUH WU
CpOKE cl1auu;

- OIlEHKA «YAOBJIETBOPUTEJbHO» (6-7 0a/u10B): 3a7aHKE BBINOJHEHO HE 10 KOHIIA,
OTCYTCTBYIOT OTBETHI Ha OTJEIbHBIC BOIPOCH], UMEIOTCS OTKJIOHEHHUS B 00BbEME, COJNECpKAHUU,
CPOKE BBITIOJHEHNUS,

- OIleHKA «HEeYy/O0BJIETBOPHUTEJbHO» (5 M HHIKe): OTCYTCTBYET pelIeHHE 3a7ad, 3aJaHue
nepenucaHo (CKavyaHo) M3 JAPYTrUX HCTOYHUKOB, HE MPOSBIIEHA CaMOCTOSITEIIBHOCTb IPHU €ro
BBIIOJIHEHUH.

Texyuuii KOHTPOJb OCYLIECTBISIETCS B XO0J€ Y4YeOHOro Iporecca IO pe3yibTaTaM
BBITIOJIHEHHS CAMOCTOSTEILHOM pabOThl U KOHTPOJIBLHON PaOOTHI.

OcHoBHBIMU (POpPMaMU TEKYIIETO KOHTPOJIS 3HAHUH SIBJISTFOTCSI:

- 00CyX/IeHIE BBIHECEHHBIX B IUIAHAX MPAKTHYCCKUX 3aHATHH JIEKIIMOHHOTO MaTepualia W
KOHTPOJIbHBIX BOIIPOCOB;

- PEIIEHHE TECTOB M MX OOCYKICHHE C TOYKU 3PEHUS YMEHHs C(HOpPMYJIHPOBATH BBHIBOJIBI,
BHOCUTBH PEKOMEHJIAIIMY U IPUHUMATh aJICKBaTHBIC YIIPABJICHUECKHUE PEIICHNUS,

- BBITIOJTHEHUE KOHTPOJIBHOM pabOThI U 00CYXKIACHUE PE3yJIbTaTOB;

- y4acThe B JHUCKYCCHSIX B Kaue€CTBE yYaCTHMKA M MOJEpPATOpa TPYIIIOBOM THUCKYCCUU TIO
TeEMaM JTUCLMIIINHEL,

- HalKMCaHWe U Mpe3eHTAIUS JOKIaa;

- HaIMCaHUE CaMOCTOSATEILHOMN (KOHTPOJIBHOM ) paOOTHI.

J1st KOHTPOJsST YCBOGHHUS JAHHOM NUCHUIUTMHBI YYEOHBIM TUTAHOM TPEAYCMOTPEH 3a4eT U
sk3ameH. O61iee koaudecTBo 6amwioB o aucuuranHe - 100 6annos B cemecTpe. Pacnpenenenue
0aTIOB HA TEKYIIMA W TPOMEXKYTOUHBIH KOHTPOJIb MPU OCBOCHHH JUCIHUIUIMHBI, a TaKkKe
UTOTOBOM OIIEHKE MPEACTABICHO HUXKE.

IMTPUMEPBI OITPOCOB JJIS1 ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA
CAMOCTOSITEJBHON PABOTHI CTYJEHTA 11O OCBOEHUE MATEPHAJIA
1. Kak yctpoeH HOHHYC?

2. Yro Ha3bpIBaeTCS TOYHOCTHIO HOHUYCA?
3. Uemy paBHa TOYHOCTH HOHHYCA?
4. Kak npousBoASTCS M3MEpEHUs WTaHreHuupkyineM? OObSICHUTE NPUHIUI ACHCTBUA

HITAaHT €HIIUPKYJIS.
5. Kaxk npousBoasaTcs usMepeHnus MUKpOMETPOM?
6. BoBenute Qopmyny ans  BBIUMCICHHS — AOCOJIIOTHOM — MOTPEHIHOCTH — oObema

TIPAMOYTONBHOI TIACTHHKH ¢ pasMepamu &, b C:

7. Bripexbre U3 MIIOTHOM OyMaru mojocy anuHoi 20 cM u mmpunoit 3 cM. Hanecure no
Kparo MoJI0CHI AesieHus yepe3 1 cMm. Bropyto nosiocy Takoi ke IUPHUHBI OTPEKBTE JUTMHON
9 cm. Ilo kparo stoil mosocsl Hanecutre 10 nenenunii yepes 0,9 cm. KakoBa TouHOCTB
MIO0JIy4€HHOT0 HOHMYyca?

8. H3mepbTe C MOMOIIBIO MOJAETH HOHHYCA JUIMHY KaKOro-iubo mpeaMera U MpoBephTe
MPaBUIBHOCTh M3MEPEHHUs, U3MEPUB ATy K€ JJIMHY MacumTaOHoM nuHeikoil. Kaxoif
JIOJDKHA OBITH IIKaJia HOHWYCa Ha MOJENHU JUIsl U3MEPEHUN JUTHHBI ¢ TOYHOCTHIO 110 0,5
MM?

9. OOBsCHUTE NPHUHIIUI ACUCTBUS MUKpoMeTpa. /[ 4ero Hy)KHa TOJIOBKA ¢ «TPEIIEeTKOM» ?
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10.
11.
12.

13.

14.

15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.

YTO Takoe OTHOCHUTEIIbHAS CPEAHEKBAPATUYHAS TOTPENTHOCTh?

Kakas norpemsocts Ha3biBaeTcs ciayyaiiHoi? Kak oHa Beruucnsercs?

Kakas mnorpemmHocTs HasbiBaeTcsi cucremMaruueckon? Kak ona Haxoautcs? Kak
BBIUNCIISIETCS TTOJIHASL TOTPEIIHOCTD ?

Kak mpousBoautcs 3anuchk pe3ynbratoB? OObscHUTE npaBuia okpyrienus. [Ipusenute
MIPUMEPBL.

Kak Bbrumcisercss cpeaHEeKBaJpaTHUYHas IOIPEIIHOCTh KOCBEHHbIX H3MepeHui? Kax
U3MEPSIETCS CPEAHEKBAIPATUYHAS IIOIPEIIHOCTh IPOU3BEICHUS M YaCTHOTO HE3aBUCHUMBIX
BenuuuH? YeMmy paBHa CpeIHEKBaIpaTU4HAsl MOTPEUIHOCTh CYMMbI WIIM Pa3HOCTH JBYX
U3MEPEHHBIX BEJINYUH?

Kakass W3 u3MepeHHBIX BENWYHMH JaeT HauOonpmmii BKiIag B morpemHocts? Kakue
BEJIMYHMHBI CIIETyeT U3MEPATH 0COOEHHO TOYHO?

Uro Takoe OaITMCTUYECKOE TBUKEHUE?

OObsicHUTE TPUHLIUI PAOOTHI OATUTMCTUYECKOTO MAaITHUKA?

Kak M0>XHO XapakTepu30BaTh 3aKOHbI COXPAHEHUS SHEPTUU U UMITYJIbCa IIPU
0aJTMCTUYECKOM JIBUYKEHUU ?

YTo riacar 3aKOH COXpaHEHUsl SHEPTUH U 3aKOH COXPAHEHUS UMITyJIbca?

Urto Ha3bIBaeTCsl, 3aKOHOM COXPAaHEHUS UMITyJIbca?

Uto Ha3bIBaeTCS, YIAPOM U YeM OTJIMYACTCS YIPYTHil U HEYNIPYTUid yaapbi?

KakoBa ocHOBHas (hopmyra OaTUCTHICCKOTO ABYKCHUS ?

Kak HaszpiBaercs npulop, KOTOPBIN U3MEPSETCSI CKOPOCTHU TyJn?

YTto Hago U3MEPATh IPU ONPEACIICHUH CKOPOCTH yJin?

Yro OyJeT MpoUCXOIUTh, €CIIM U3MEHUTh MacCy IMyJu?

OT yero 3aBUCUT BEJIMYMHA OTKJIOHEHHs! OAJITTMCTUYECKOTO MasiTHUKA?

Kak MOXHO N3MEpUTh CpeHEE 3HAUEHUE BEIINYUH?

[Touemy Ha 1HO GAJUTMCTUYECKOTO MasiTHUKA J0OABIsAeTCS TEXHUUECKUH miuacTunun? J{ns
YEro 3TO HYXKHO?

OT 4ero 3aBUCHUT CKOPOCTH TyJIn?

Uto 03HaUaeT cucTeMa MassTHUK-ITYJISI?

Kax o603HauaeTcs nmoTeHIMaapHas YHEPTUsl C:kaToi mpykuHbl? Uemy oHa paBHa?

Yro HaszpiBaeTcs ynapom?

Yro Takoe MpsAMON U LIEHTpaIbHbIN yaap?

Kakoii yaap siBisieTcst abconoTHO ynpyrum? 3anucaTh Ui HETO 3aKOHBI COXpaHEHHs?
Kak onpenensitoTcs CKOpocTH IapoB Mociie abCOI0THO YIpyroro yaapa?

Kak Ha omnbiTe B 1aHHOI paboTe orpeneseTcs: CKopocTh Iapa B MOMEHT yjaapa?

Yem oTauvaroTcss MeXIy co00i aOCOFOTHO YIIPYTHH U aOCOIOTHO HEYNPYTHI yaapsi?
CdopmynupoBaTh U 3anucaTh BTOpoi 3akoH HproTOHA Yepe3 n3MeHeHne uMIyJibca Tena.
Yemy paBHO U3MEHEHHE UMITYJIbCA [Iapa IPH YIPYIOM YJIape O TAKOM e HEIOABUKHBIN
map?

BriBectu pacuetnyro GpopmMyiy, o KOTOpOH onpeaessieTcs Chiia CoyJapeHus apoB.

B yem 3akiogaercss METOJ UCTIONIb3YEMBbIH B JaHHOM paboTe?

Kak B qanHoii paboTe onpenenuTs BpeMs coyJapeHust mapos?

ChopmynupyiiTe 3aKOH COXpaHEHHS UMITYJIbCa.

Urto Ha3bIBaeTCs yaapom?

Urto Takoe npsAMOi U LIEHTPaJIbHBIN yaap?
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Kaxk Ha ompITe B JaHHOM paboTe OnpeaenseTcss CKOpOoCTh IIapa B MOMEHT yaapa?

Kakoii yaap siBisieTcst abcomoTHO HeynpyruM? 3anucarh JJis HeTO 3aKOHBI COXPaHECHHSI.
Kak onpenenuts CKOpOCTh TeM mociie abCOMOTHO HEYNpyroro yaapa?

Kak onpenenuts 3HEprUto AeGopMaIiiu TeJ B pe3ysibTaTre adCOIOTHO HEYNPYToro yaapa?
UeM OTIIMYAIOTCST MEXKy cO00H aOCONOTHO ypyruii U aOCOMOTHO HEYNPYTHIA yaaphI?
BriBecTH pacuetnyto opMyity, 10 KOTOPOU ONpeAessieTcs Cuila COyAapeHus 1apoB.

B ueM 3akiroyaeTcs METOI UCIIOIB3YEMBIi B JaHHOU padoTte?

Kak B nanHoii paboTe ornpeneianTb BpeMs CoydapeHus mapoB?

ChopmynupyiiTe 3aKOH COXpaHEHHUS] MEXaHUYECKON YHEPTHH.

JaiiTe onpeneneHus: TeJIO OTCUETA, CUCTEMA OTCYETA, MaTepualbHasl TOUKa, BEKTOPHBIE
BEJIMYMHBI, CKAISIPHBIC BEIUUYUHBI, IEPEMEIICHHUE, TPACKTOPUS U MYTh.

[aiite onpeneneHne CKOPOCTH, MTHOBEHHOM CKOPOCTH, CPETHEN CKOPOCTH.

3anummuTe B OOIIEM BHJE YPAaBHEHHS KOOPAUHATHI U TYTU I MNPIMOJIUHEHHOTO
PaBHOMEPHOTO MOCTYIATEIBHOTO ABMKCHUS U U3 HUX IMOJyYUTE BCE YACTHBIC CIy4au.
3anumuTe B OOIIEM BHJE ypaBHEHHS KOOPJIMHATHI U TMYTH I TNPSMOIUHEHHOTO
PaBHOYCKOPEHHOT'O MOCTYNATEeIbHOTO JBUKEHUS M U3 HUX MTOJIyYUTE BCE YACTHBIC CITy4au.
[Toctpoiite rpaduku MyTH, CKOPOCTH MPAMOIUHEHHOTO PABHOYCKOPEHHOTO ABMYKCHHUS.
Kakolii 3aK0H T0JIOKEH B OCHOBY BBIBOIa pabodeit popmyisi?

Jaiite onpeneneHue 3aKOHA TUHAMHUKN MaTEPUAIIBHOW TOUKHU.

[aiite onpenenenue nepBoro 3akoHa HeroToHa.

[aiite onpenenenue BTOporo 3akoHa Herotona.

[Tonyuure Gpopmyny (2.5.0mudka! UCTOYHHK CCHIIKH He Hali/ieH., UCXO0/s U3 3aKOHa
HproroHa.

[Tpu KakOM YCIIOBUU CHIIBI HATSDKEHUSI HUTHU 110 pa3Hble CTOPOHBI OJIOKAa MOKHO CUUTATh
OJIMHAKOBBIMU?

Kak meHsiercs co BpeMeHeM UMITYJIbC 0J0Ka MPU paBHOMEPHOM JIBHKEHUU TPY30B?
CdopmynupyiiTe 3aKOH COXpaHEHHUS UMITYJIbCa MEXaHUYECKON CUCTEME.

Kax naspiBaercst mpu0op, KOTOPHIN MTPOBOJIUT U3MEPEHHUE YCKOPEHUS Tena?

Kaxkoe nBmkeHne Ha3bIBAETCsI CBOOOIHBIM TafeHUEM ?

KakoBbI 3aKOHBI CBOOOTHOTO TTAICHUS ?

[louemy yckopeHHE CHIIBI TSKECTH HEOJMHAKOBO B PA3JIMYHBIX TOYKAaX 3E€MHOMU
MOBEPXHOCTU?

[Touemy nBa HEOOJBIIMX TUCKA OAMHAKOBOTO JHWAMETpa Pa3HOrO MarepHala MajgaioT B
BO3J/IyX€ C Pa3IMYHBIMU CKOPOCTAMMU?

Kax yOenuThcst Ha OMBITE, YTO YCKOPEHUE CBOOOHOTO TAJACHHS HE 3aBUCHUT OT (OPMBI U
Macchl Tena’?

Pemure omHy w3 3amad (CcM. 3amadMl IS CAMOCTOSTEIIBHOTO pEIIeHHUs) Ha BBIOOP
npernoaaBaress.

ChopmynupyiiTe U 3anumuTe BTOpod 3akoH HploTOHa B 00IIEM M YacTHOM BHJIE.
VYKaxuTe rpaHullbl €T0 MPUMEHUMOCTH.

SIBnsiercsa nu nepBsiil 3akoH HetoToHa cneactBueM Broporo? [louemy?

Cdopmynupyiite TpeTHii 3axkoH HproToHa.

KakoB MeTon n3mepeHus yCKOpeHH Ha MamnuHe ATBya?

Ot 4ero 3aBUCUT CBOOOIHOE MaJeHUE TEN?

Brnusier nu reometpuyeckas popma Tena Ha CBOOOIHOE MaieHUE Te?
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HToroBbie OlleHKHU CTY1€HTOB
BykBeHHOe 0003HaYeHHe HTOTOBBIX OLIEHOK CTY/JA€HTOB U UX HM(POBbIe IKBUBAJIEHTHI:

BykBenHasn OO0mui TpaauuuoHHasi
)(’)uemca Iugppa 6;11.11 b ?)II:HK&
A 4 95<A<100 Otimuno
A- 3,67 | 90<A-<95
B+ 3,33 | 85<B+<90 Xoportio
B 3 80<B<85
B- 2,67 75<B-<80
C+ 2,33 | 70<C+<75 | YO0oBIETBOPUTEIHHO
C 2 65<C<70
C- 1,67 60<C-<65
D+ 1,33 | 55<D+<60
D 1 50<D<55
Fx 0 45<Fx<50 | HeynoBneTBOpPUTEIHHO
F 0 0<F<45

Kputepun BbiBeeHHsI HTOTOBOI OLEHKH MPOMEKYTOYHOH aTTeCTALMM:
«Omauynoy - cpeansis oneHka > 3,67.
«Xopouwoy - cpennsis ouenka > 2,67 u < 3,33.
«Yooenemeopumenvroy - cpennss onenka > 1,0 u < 2,33.
«Heyooeremsopumenvroy - cpennsisi onenka < 0.

Pazpaborumk: k.¢g.-Mm.H., Maxmanoeros P.C.

« » 2025r.

17



