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HHOACHUTEJIbHASA 3AITMCKA

JlanHast mporpamma 1o (pu3ruke MeeT eCTECTBEHHOHAYUHYIO, TEXHUYECKYIO U UC-
CJIeI0BATEILCKYIO0 HampaBieHHOCTh. Kypc «OkcnepuMenTanbHas Gusnka» npeaHa3Ha-
YeH Ui ydanmxcs 7-9 Ki1accoB OCHOBHOM IIKOJIbI, JKEJIaI0IMX IPUOOPECTH OIBIT CaMo-
CTOATENLHOTO MPOBEJICHUS dKCIEpUMEHTOB 1o (usuke. Kypc moctpoen ¢ onopoit Ha
3HAHUS U YMEHUS ydalmxcs, NpuoOpeTéHHble Ha ypokax gusuku. Kypc yrinyonser u
CUCTEeMaTH3UPYET 3HAHUSI yUaIIUXCA O CIIoco0ax n3MepeHus (GU3NUeCcKrX BEJIMYUH, CIIO-
COOCTBYET Pa3BUTHIO YMEHHUS aHAJIM3UPOBATh PE3YNbTAThl (PU3UYECKUX OIBITOB U
HAOJTFOICHUI, CO3/IaeT MPEATIOCHUIKH TSI CTAHOBIICHUS M PA3BUTHSA Y IMIKOJILHUKOB HC-
CJIEZIOBATEIBCKON KOMITETEHITNH, KOTOPasi paCIICHUBAETCS KaK BayKHEHIIask ClIOCOOHOCTh
YeJIoBeKa K MO3HAHUIO.

B pabote co mkoiapHUKAMU Ha TIEPBOE MECTO BBIXOJUT CaMOCTOSITEIbHAs Jcs-
TEJILHOCTh yUalllUXCsl, IPUMEHEHNE UMU UCCIIE0BATEIBCKUX METO0B, PA3BUTHUE HABbI-
KOB MO3TAITHOTO BBINOJIHEHUS 3a1aHUsl, IPOCKTHAs AESTEILHOCTD.

Hoeusna, akmyanvHocms, nedazocudecKas yenecooopasHocms.

N3ydenue (HpU3MKHU B IIKOJIE MIPEICTABISAETCS BAXKHBIM JUIs1 JOPMHUPOBAHUS Hayd-
HOT'O MHUPOBO33PEHMS, PA3BUTHE MPEICTABICHUN HA MIPAKTUKE O HAYYHOM METOJE I0-
3HaHuA. J[aHHBIN Kypc MO3BOJISET ydaluMcs 0ojiee rIyOOKO U OCMBICIIEHHO U3YyYaTh
IPAKTUYECKHUE U TEOPETUUECKHE BOIPOCH! (PU3BUKH.

[IIxosibHAst MporpaMMa He MPEAYCMATPUBAET IIMPOKOTO MPUMEHEHUSI CAMOCTOSI-
TEJIBHOTO IKCIIEPUMEHTA Ha ypoKax (pu3uku. OpoHTaNIbHBINA SKCIIEPUMEHT, UIUTFOCTPH-
PYIOIIMI CHIPaBeNIMBOCTh 3AKOHOB M SIBJICHUI MPUPO/IbI, HE CIOCOOEH BBI3BATH KUBOM
MHTEPEC K MpeIMETy Y OOJIbIIMHCTBA yYaluxcs. A BeAb PU3HKa — HAyKa SKCIIEPUMEH-
TajbHas, B TOM CMBICII, YTO OCHOBHBIE 3aKOHBI TPUPObI, U3YUYEHUEM KOTOPBIX 3aHUMa-
€TCsl, YCTaHaBJIMBAIOTCS HA OCHOBAHUH TAHHBIX SKCIIEPUMEHTOB. Y MEHHE CTABUTH JKC-
NEPUMEHT M JIeJIaTh MPaBUJIbHBIE BBIBOJBI HEOOXOIMMO AJI U3YyYEHHUS €CTECTBEHHBIX
HayK. DKCIIepUMEeHTaIbHas (pU3KKa — yBIIeKaTeIbHas Hayka. Ee MeTobl M03BOJISIFOT HO-
HATh U OOBSCHUTH, @ BO MHOTHX CIy4asiX U OTKPBITh HOBBIE sIBI€HUS pupoasl. U yem
paHbllle YeJIOBEK MPUydaeTcss NPOBOAUTH (DU3MUECKUN SKCIIEPUMEHT, TeM OOJIbLIE OH
MOJKET HaJIeSIThCS CTaTh UCKYCHBIM (DU3UKOM-3KCIIEpUMEHTATOPOM. ONBITHI OBBILIAIOT
UHTEpeC K (PU3MKe M CMOCOOCTBYIOT €€ JIydlieMy ycBoeHut. Kypc BkirodaeT B cels
CaMOCTOSITENIbHBIE UCCIEA0BATEIbCKUE PAOOTHI yUaIIUXCsl — OT MOCTAHOBKH 3a71a4H J10
3aIUThl COOCTBEHHOT'O MTPOEKTA.

Oco0oe BHUMaHUE B Kypce YJEIeHO TeM UHKEHEPHBIM PEIICHUSIM, OCHOBAaHHBIM
Ha 3HAHWM 3aKOHOB (PM3MKH, KOTOPBIE HAILJIU HIMPOKOE NMPUMEHEHHE B HAyKe U TeX-
HUKE; a CAMOCTOSATEIbHbBIE UCCIIEOBAHUS UMEIOT TAaKXKE 1EJIb PA3BUBATh MPAKTUUECKUE
YMEHUS ISl CO3/IaHUs DKCIEPUMEHTAIBHBIX YCTAHOBOK, CTUMYJIUPYIOT MOUCK MHXKE-
HEPHOTO pelIeHUs 111 KOHCTPYUPOBAHUS COOCTBEHHBIX MOEIEH.

JI71st mToHMMaHusI 3aKOHOB (PU3UKU HEOOXOJMMO PEIIEHUE TO0CTATOYHOTO KOJIHYe-
CTBa 3a/1a4 — MPHU JJAHHOM KOJMYECTBE YaCOB HA ypOKaX HEBO3MOYKHO PACCMOTPETh
HECTaHJApTHBIE, CIOXKHBIE 33]1a4l — PELIEHUE TaKUX 337a4 TAK)KE BKJIKOYEHO B IMPO-
rpamMmy Kypca.



Ilenw Kypca: natb BOZBMOXHOCTH yUallIUMCS, HHTEpeCYIoIUMCcs (PU3UKOH, TO3HA-
KOMUTBHCSI C OCHOBHBIMU METOJaMU (PU3NYECKON HAYyKU, OBIAJETh U3MEPUTEITHLHBIMU U
JIPYTUMU SKCIIEPUMEHTATbHBIMU YMEHUSIMH.

3aoauu Kypca:

* [O3HAKOMWUTb C OCHOBHBIMHM MYyTSIMHU U METOJaMU NMPUMEHEHHUS 3HAHUU TI0
¢u3nKe Ha IPAKTUKE;

* HAYYUTb BBIIOIHATH SKCIIEPUMEHTATBHBIC 3aJaHUS;

* yrayOWTh 3HAHMS O METOJAX pacyeTa MOrpeIHOCTEN U3MEPEHUS;

* II03HAaKOMHUTH C HCIOJIb30BAHUEM M3MEPUTEIBHBIX MPUOOPOB U MPUMEHEHUEM
WX Ha NPAKTHUKE;

* CcrocoOCTBOBaTh  Pa3BUTHUIO  YMEHHMH  HaOMI0naTh,  aHAJM3UPOBATh,
yCTaHaBJIMBaTh MNPUYUHHO-CIEJACTBEHHbIE CBSA3HM, (POPMYyIUpOBAaTh TUIOTE3BI,
000OCHOBBIBAsI X U MPOBEPSS HA MPAKTHUKE;

* CHCTEMaTU3MPOBATh U OOOOIIUTH 3HAHUS yYaIIUXCS 00 SKCIEPUMEHTAIHLHOM
METO/I€ MO3HAHUS IPUPOIBI;

* pa3BUBaThb KPUTHUYECKOE MBIIUICHHE IIPU  OLECHUBAaHUU  PE3YyJbTATOB
MPOJIETTAHHBIX 3KCIIEPUMEHTOB;

* BOCIIUTHIBaTh TPYAOIIO0UE, TBOPUYECKOE OTHOIICHHE K TPYAYy U MHUIIUATHUBY,
pactIupsaTh MEXKIPEAMETHBIC CBSI3U MEXKIY (DU3UKOW U TPYIOBBIM OOyYECHHEM,
MaTeMaTUKOM, TOMOraTh B BRIOOpE NalibHEHIero npoduiis o0ydeHus.

Cpoxu peannzanny nporpaMmsl: 1 roxu.

Bo3spact nereil, yuacTBYIOIIMX B peaM3alllK JAHHON JOTOJHUTEIBHOM 00pa3o-
BaTeJIbHON mporpaMMsbl kosebsnetrcs ot 12 go 15 net. B xomnekTuB MOryT OBbITh MpHU-
HSTHI BCE JKEJIaloIIKe, HE UMEIOIIKE MTPOTUBONOKA3aHUMI IO 37J0POBBIO.

Pexum 3ansTuil: 2 4/Hen.

B pamkax xypca «DkcrepuMeHTanbHas GU3UKay MPETYCMOTPEHBI CIETYIONINe
HanpaBJICHUS AEATCIbHOCTHU:
*Penrenue 3anau
1.Penrenue 3a71a4 MOBBIIIICHHOM CIIOKHOCTH;
2.Penienre Ka4eCTBEHHBIX, TPaPUUIECKUX U IKCIIEPUMEHTAJIbHBIX 3a]1a4.
*BrInoTHEHHE HCCeI0BATENbCKUX IKCIIEPUMEHTATBHBIX padoT
1.13ydyeHne METOIMKHU YKCTIEPUMEHTA;
2.13ydyenne MeTo1I0B 00pabOTKHU IKCTIEPUMEHTATBHBIX TaHHBIX;
3.M3ydyeHue MeTO0B MPOBEPKU TEOPHH.

Ilhanupyemoie pezynromamot

N3yuenue kypca « JkcniepruMeHTaIbHasl (PU3MKay HAMPaBiIeHO Ha GOPMHUPOBAHUE
JUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX PE3YIHTATOB O0yUEHHUSI, COOTBETCTBY-
IOLIUX TPeOOBaHUAM (PeiepasbHOTO TOCYJapPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
OCHOBHOTO 00111er0 00pa30oBaHUs:

JluunocmHble pesyiemamol.
'CDOpMI/IpOBaHI/IG OTBCTCTBCHHOI'0O OTHOHICHHA K YUYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K caMoo6pa3013aHm0 H CaMOpa3BUTHIO Ha OCHOBC MOTHUBAIUHN K



OOy4eHHI0 M IO3HAHUIO, pA3BUTHE CAMOCTOSITEJIBHOCTH B MPUOOPETEHUH W
COBEPILIECHCTBOBAHNY HOBBIX 3HAHMI;

* DopMHUpoBaHUE IO3HABATEIBHBIX MHTEPECOB, PAa3BUTUE HHTEIUICKTYaJbHBIX,
TBOPYECKUX CHOCOOHOCTEH, (DOPMHUPOBAHHE OCO3HAHHOTO BBIOOpA M IOCTPOECHUE
JanbHENUIIEH MHIUBUAYaIbHON TPAaeKTOpUN 00pa30BaHMs;

* BocniutaHue poOCCHIMCKONM TIpaKJAHCKOM MJIEHTUYHOCTH: NATPUOTH3MA,
yBakeHUs: K OTedyecTBY, OCO3HAaHMs BKJIaJa OTEYECTBEHHBIX YUYEHBIX B PA3BUTHE
MHPOBOM HAyKH;

» dopmMupoBaHHe LETTOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM MPAKTUKH, YOSKIEHHOCTHU B
BO3MOXXHOCTH TIO3HAaHUS MPHUPOIBI, B HEOOXOIUMOCTH Pa3yMHOTO HCHOJIb30BAHMS
JNOCTWKCHUM HAyKM W TEXHOJOTHW JUIA JAJbHEWIIErO PAa3BUTHUS YEIOBEYECKOTO
oOlIecTBa, yBaXXEHHsS] K TBOPLAM HAyKW M TEXHUKH, OTHOLIEHUS K (PU3HKE KaK K
AJIEMEHTY OOLIEUEI0BEYECKON KYIbTYpHI;

* YMeH1Ee KOHTPOJIUPOBATh MPOLIECC U PE3YNIbTAT Y4eOHOM U UCCIIEA0BATEIbCKOM
JEATEIIBHOCTH B IIPOLIECCE U3YUYECHUS 3aKOHOB IIPUPOJIBL;

* DopMUpPOBaHWE KOMMYHHUKATUBHOM  KOMIIETEHTHOCTM B  OOLIEHUH U
COTPYAHHUYECTBE CO CBEPCTHUKAMM, JACTBMU CTaplIero M MIIAJALIETO BO3pacTa,
B3pOCJIBIMU B IIpouecce o0pa3oBareiabHON, OOLIECTBEHHO IMOJIE3HOM, Y4YeOHO-
MCCIIE0BATENbCKOM, TBOPUECKON U APYTUX BUIOB ACATEIBHOCTH;

* DOpMHUpPOBAaHHE OCHOB  DJKOJIOTMYECKOW  KYJIBTYpbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIILJICHHUS, PA3BUTHE ONBITA KOJOTHYECKH
OPUEHTUPOBAHHOU Pe(IEKCUBHO-OLIECHOYHOU JAEATEIbHOCTH B )KM3HEHHBIX CUTYALMSIX

* KpUTHYHOCTh MBINUIEHUS,, WHULMATUBA, HAXOAYMBOCTb, AKTUBHOCTH IpHU
pELIEHNN NMPAKTUYECKHUX 3aad.

Memanpeomemuvie pe3yibmamol:

* YMEHHE CaMOCTOSTEIbHO OIPEACNATh 1€ CBOEro OOYy4YeHUs, CTaBUTb W
dbopmynupoBaTh ISl ceOsl HOBBIC 3ajauu B y4u&Oe, pa3BUBAaTh MOTHUBBI U MHTEPECHI
CBOEH MO3HABATEIbHOM JEATCILHOCTH;

* YMEHUE COOTHOCHUTb CBOM JECHUCTBUSA C IUIAHUPYEMBIMHU PE3YJIbTaTaAMU,
OCYILECTBIIITh KOHTPOJIb CBOEU AEATEIBHOCTH B IMPOLIECCE AOCTHUIKEHUS PE3YJIbTATa,
ONpENENsATh CIOCOOBI IEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUA M TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOILIECHCS CUTYallUEH;

* VYMeHue omnpenensTh TMOHITHSA, CO3/JaBaTh OO0OOIIEHUS, YCTaHABJIMBATH
aHaJIOTUH, KJIACCU(UIIUPOBATH, CAMOCTOSITEILHO BRIOUPATh OCHOBAHUSI U KPUTEPUU JIJIsI
KJ1accu(ukanuu;

* YCTaHaBIMBAaTh NPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMmo3akitoueHue (MHIyKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUN) U JeaTh
BBIBOJIBI,

* PazBuTHE KOMIIETEHTHOCTH B 00JIACTU WCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

* [lepBoHauanbHbBIC TPEACTABICHUS 00 HAEIX W O MeTomax (u3umkm Kak 00
YHHUBEPCAIBHOM MHCTPYMEHTE HAYKH U TEXHUKH, O CPEACTBE MOACITUPOBAHUS SBICHUN
Y MPOLIECCOB;

* YMeHue BUAETh (DU3MUECKYIO 3a/1ady B KOHTEKCTE MPOOJIEMHON CHUTyalluu B
JPYTUX AUCUUILIMHAX, B OKPYKAKOLIEH KU3HU;



* YMEHHE HaXxOIUTh B Pa3INIHBIX HCTOUYHUKAX HHPOPMAITHIO, HEOOXOTUMYFO IS
pemieHus GU3MYECKUX 3a/ad, W MPEACTaBIATh €€ B TOHATHOH (opme, MpUHUMATH
pelIeHHe B YCIOBUSX HEMOJHON WJIM W30BITOYHOW, TOYHOW WM BEPOSTHOCTHOM
uHpopMary;

* YMeHHe OpraHu3oBBIBaTH y4eOHOE COTPYAHMYECTBO U  COBMECTHYIO
JIESITEIBHOCTh C yYUTENIEM M CBEPCTHHKAMH; paboTaTh WHAMBHAYAJIbHO W B TPYIIIIE:
HaXOIUTh 00IIIee peleHre 1 pa3peniarh KOHGIMKTH HA OCHOBE COTJIACOBAHUS TTO3UITNN
U yueTa HHTepeCcoB; (hOPMYIUPOBaTh, ApTYMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE.

* YMeHUE BBIIBUTATh TUTIOTE3bI TP PEIICHUH 3a/1a41 IIOHUMATh HE0OX0IUMOCTh
WX MPOBEPKU;

s [loHnManwe CyIOIHOCTH  QJITOPUTMHYECKUX TMPEANUCAHUNA W yMEHHe
JIEHCTBOBATH B COOTBETCTBUU C TIPEIJIOKCHHBIM aJITOPHUTMOM.

IIpeomemnvle pezynomamul:

* Oco3HaHue IIEHHOCTU U 3HAYeHUs (DU3UKU U €€ 3aKOHOB JJISl MOBCEIHEBHOU
YKU3HM YEJIOBEKA U €€ POJIM B PA3BUTUM MATEPUATIBHON U JyXOBHOW KYJIBTYPBI.

» DopmMupoOBaHKE MPEACTABICHUN O 3aKOHOMEPHOM CBS3M U ITO3HABAEMOCTH SIB-
JeHUH pupobl, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHMS, O CUCTEMOOOpa3yIoUieil poau
(GU3MKY 1S pa3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI.

* QopMUPOBAHUE TTPEJACTABICHUN O 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTH $IB-
JIEHUH NPUPOJIbl, 00 0OBEKTUBHOCTH HAYYHOI'O O3HAHUS, O CUCTEMOOOPA3yIOLIEH poJin
(GU3UKY U1 pa3BUTHUS APYTHX HAYK, TEXHUKU U TEXHOJIOTUH.

* dopmupoBaHKe NEPBOHAYATIBHBIX MPEACTABICHUN O (PU3NUECKOUN CYIIIHOCTH SIB-
JICHUH MPUPOJIbI, BUJAX MATEPHH, YCBOCHHE OCHOBHBIX UJI€H MEXAHUKH, MOJIEKYJISIPHOM
(bU3HUKY, DIEKTPOAUHAMUKH, (PU3UKH aTOMa U @TOMHOTO S/Ipa.

* YcBOeHHS CMbIC/Ia (PU3MYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b (PU3MYECKHUX
SIBJICHUH, OBJIa/ICHUE TIOHATUHHBIM aIllapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3HUKH.

* DopMUpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3yJsibTaTa U3ydeHus ¢yHna-
MEHTAJIbHBIX 3aKOHOB (DPM3MKH; YMEHHMSI M0JIb30BAThCS METOJIaMU HAYYHOI'O MO3HAHMS
IPUPOJIbI: TPOBOIUTH HAOIIOACHUSI, CTPOUTH MOJENH U BbIIBUTaTh TUIIOTE3bI, OTHICKU-
BaTh U (POPMYJIUPOBATh JOKA3aTEIbCTBA BBIIBUHYTHIX TMIIOTE3; IUIAHUPOBATH U BBINOJI-
HSTh 3KCIEPUMEHTHI, IPOBOAUTH NPSIMbIE U KOCBEHHBIE H3MEPEHUS C UCIIOJIb30BAHUEM
npudOpoB, 00padbaThIBATh PE3yIbTAThl U3BMEPEHUN, TOHUMATh HEM30€KHOCTh MOTPEIll-
HOCTEM JIF0OBIX U3MEPEHHUI, OLIEHUBATH TPAHULIBI OTPEIIHOCTEN U3MEPEHU, TPEICTaB-
JISITh PE3yJIbTaThl U3MEPEHUN ¢ MOMONIBIO Tabuil, rpaduKoB U HOPMYII.

* OOHapy>KMBATh 3aBUCUMOCTHU MEXAY (U3NUECKUMU BEIMYMHAMU, BBIBOJUTH U3
HKCIIEPUMEHTATIBHBIX (AKTOB W TEOPETHYECKUX Mojened (u3nyeckre 3aKoHBI,
OOBSICHATDH MOJIYYCHHBIE PE3YIIbTATHI U JI€TaTh BHIBOAbL;

* [lonumanue QU3NYECKUX OCHOB U MPHUHIIMIIOB JAEUCTBUS (pabOThI) MAlllUH U
MEXaHU3MOB, CPEACTB MEPEIBIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX
TEXHOJOTMYECKUX TMPOLECCOB, BIMSIHUS HMX Ha OKPYXAIOLIYI Cpeay; OCO3HaHUE
BO3MOYKHBIX PUYHH TEXHOT€HHBIX U SKOJIOTUYECKUX KaTtacTpod;

* DopMUpOBaHNE YMEHUS MPUMEHATh TEOPETHUECKHE 3HAHUS TO (pu3mke Ha
NpaKTHKe, pelarh (PU3nMUecKue 3aJa4d; MJIAaHUPOBATh B MOBCEIHEBHOM JKU3HU CBOU
JNEUCTBUS C TNPUMEHEHHEM IIOJNYYEHHBIX 3HAHUWA 3aKOHOB MEXAaHUKH; YMEHUS
HOJIb30BaTbCcsl  (PU3NYECKUM TEKCTOM (aHAJIM3UPOBATH, H3BIEKATh HEOOXOIUMYIO
uHpOpMAIMIO), TOYHO M TPAMOTHO BBIPAXKaTb CBOM MBICIM C IPUMEHEHUEM



MaTeMaTH4eCKON TEPMUHOJIOITMM W  CHMBOJIMKH, IIPOBOAWTH KJ'IaCCI/I(bI/IKaHI/II/I,
JJOTHYECKHEC O6OCHOBaHI/IH;

'BJI&I[CHI/Ie 0a30BBIM ITOHSATHHHBIM arfImaparoM 110 OCHOBHBIM pa3aciiaM
COACPpKaHUA.

YpoBeHb OCBOEHHOCTH MPOTrpaMMbl KOHTPOJIMPYETCS B COPEBHOBATEIBHBIX
dopMmax: yuacmue 6 WKOILHOM ecmusane npoekmos, yyacmue 8 OJUMNUAOAX NO
Qusuke, yuacmue 8 memamuieckux KOHKypcax.

Y4yeOHO-TEeMATHYECCKHUH TIVIAH:

Ne KoauyecTBo yacoB
HaumeHoBaHue TeMbI U COAEPKAHHUE Beero Teopus IMpak-
THKA
1. BBenenue 2 1 1
2. W3mepenne Qpuandyeckux BeINUrH 8 2 6
3. Craruka 12 3 9
4, I'mapocratuka 12 3 9
5. TenoBbIe SBICHHUS 12 3 9
6. DJIEKTPUYECTBO 20 5 15
7. 0O0600611aro1Iee TOBTOPCHHE 2 0 2
BCEI'O: 68 17 51

Conep:xanue Kypca

H3mepenue puzuueckux eearuuun

WU3mepenne ¢u3nueckux BeOUYMH C y4y€ToM morpemHoctd. OleHka
MOTPEIIHOCTH KCIIEPUMEHTA Ha PA3JIMYHBIX HpuMepax. MeToa psiioB MO ONPEAECICHUIO
pasmepoB Manbix Ten. lleperpagyupoBka mnpuOopoB. Kiaccudeckue OIBITHI 1O
U3MEpPEeHUI0 Macchl U o0BEMa BemiecTBa. llorpemHocth u3MepeHuii. 3akoH ['yka.
OkcnepumenT: Omnpenenenne Kodp(GUIHUEHTa KECTKOCTH YIPYrol MpPY>KUHBI C
nomoIplo 3akoHa ['yka. TabnuuHoe mpencrtaBineHue naHHbiX. [IpaBuna moctpoeHus
rpaKOB HA MWJIIUMETpOBOM Oymare. OOpaboTka M aHalU3 JIAHHBIX C MOMOIUIBIO
KoMmbioTepa. O030p KOMIIBIOTEPHBIX MTPOTrpaMM Jjisi 00pabOTKU AKCHIEPUMEHTATIBHBIX
JTAHHBIX.

Cmamuxka

[IpaBuno MmomeHTOB. [IpaBuio peryara. Meron BECOB MO ONPEAEIECHUID MACChI
T€JIa, €CJIM €CTh TEJIO C ATAIOHHOW Maccou. IIoHsTHE MOBEPXHOCTHOM NJIOTHOCTH.
[TonsiTne nuHeHON WIOTHOCTH. [IpocThie Mexann3Mbl. UTO TOKA3bIBAKOT SJICKTPOHHBIE
Bechl? VI3MeHeHne Beca CTaKaH4YKMKa, HAIOJHEHHOTO BOJOW, MPHU MOTPYKEHUH B HETO
tena. OmnpenesieHHe IUIOTHOCTH Tejda C MOMOIIBID TAaKOTO CTaKaHUYWKAa W BECOB.
Omnpenenenne Macchl MApUKa, W30JUPOBAHHOTO B TPYOKE, C MOMOIIBI0O MarHuTa M
AJIEKTPOHHBIX BecoB. TabmuyHoe TmpejacTaBieHUE NaHHbIX. [IpaBuia mnocTpoeHus
rpa@ukoB Ha MWUIMMETPOBON Oymare. OOpaboTka M aHANIM3 JTAHHBIX C MOMOIIbIO
KoMIibtoTepa. O630p KOMITBIOTEPHBIX MPOrpamMM il 00pabOTKU IKCIIEPUMEHTATBHBIX
JAHHBIX

T'uopocmamuxa



JlaBneHue TBEPABIX TEN, KUAKOCTEM, ra30B. [ uapocraTuyeckoe 1aBjaeHue. 3aKOH
[Tackanss. AtTmocdepHOe HaBieHHE. OKCIEPUMEHTAIBHOE MPUMEHEHHUE 3aKOHa
cooOmaromuxcst cocyaoB. OrnpeneneHne TUIOTHOCTH JKHAKOCTH C  ITOMOIIBIO
COOOIIAIOIINXCS COCYZIOB, €CIIU €CTh KUIKOCTh ¢ ATaJJOHHOM MIIOTHOCTHIO. J[aBieHue B
razax W CHocoObl ero HaxoxjaeHus. [IpumeHeHue 3akoHa ApxuMmena B
AKCIIEPUMEHTAIIBHBIX 3a7auax. OnpeesieHue MmIOTHOCTA TBEPABIX TEJ, KOTOPhIE MOTYT
KakK IJ1aBaTh, TAK U TOHYTh B )KUJIKOCTH.

Tennoevie agnenun

VYnenpbHas TEMIOEMKOCTh BEIIECTBA. 3aBUCUMOCTH IUIOTHOCTH BOJBI  OT
TeMneparypsl. fBneHne xkoHBekuuu. KureHne m ero cBoMcCTBa. YenpHas TEIoTa
napooOpa3zoBaHus. TBEPIABIA TUOKCHUI YIIIEpoJa — «CyXOll JEm»: HU3MEpPEHHUE €ro
TEIUIOBBIX XapaKTepHUCTHK. 3akoH HproTtoHa-Pruxmana. MccinenoBanue n3MeHeHUs €O
BPEMEHEM TEMIIEpaTypbl OCThIBatoule BoAbl. TaOiaMuHOE MpEACTaBICHUE JIaHHBIX.
[TpaBmiia moctpoeHus rpagukoB Ha MHUIMMETpoBoW Oymare. OOpaboTka M aHaU3
JAHHBIX C IOMOIIBIO KoMIbroTepa. HemMHOro o peanpHbIX rasax. OTHOCHTENbHAs
BJIQXKHOCTh BO3/1yXa U CIIOCOOBI €€ N3MepEeHUsl.

Idnexmpuvecmeo

M cTOYHMK NTOCTOSTHHOTO HamnpspkeHus. HanpspkeHne u pa3HOCTh HOTEHIHUAJIOB.
PeanbHblil 1 uneanbHblil npoBoaHUK. ConpoTHBieHHe MPoBogHUKA. COOpKa U aHAIH3
Pa3BETBIEHHON 3JIEKTPUYECKOM LIENH. DIEKTPOU3MEpUTENbHbIe MpuOopbl. cTouHMK
TOKa W €ro CBOMICTBA. JJEKTPOU3MEPUTENIbHbIE NpHOOpPHL. PaznuyHble MOAXOABI
HKCIIEPUMEHTAJILHOTO HAaXO0XJIEHUS COMNPOTUBIIEHUS NpoBoAHMKA. [IpuHuMN paboThI
ommMmertpa. [Ipuponnsle ncTouyHUKM TOKA. [IOHSATHE BOIBT-aMIEPHONW XapaKTEPHUCTUKH.
JBe cxembl s cHatuss BAX, ux mpeumyiectBa U HeOocTaTku. TaOnuyHoe U
rpaduueckoe npeacTaBieHus nHpopmarmu. O6paboTka U aHATN3 JAHHBIX C ITOMOIIIBIO
KommbloTepa. HenuHenHble snemeHTsl. Harpy3ounas npsmas HWCTOYHMKA TOKAa.
HaxoxeHue Toka 4epe3 HEJIWHEHHBbIM 3jieMeHT ¢ nomolpio BAX u Harpy3ouHoi
IPAMON UCTOYHHKA. MocT YUTCOHA M ero cBOMCTBA. /[MOabpl B LEeNsAX NMOCTOSHHOTO
TOKa. AHQJIN3 Pa3aMYHbIX COEIMHEHHUI AU0JA C pe3ucTopaMu. Pacu€r pa3BeTBIEHHBIX
AIEKTPUYECKUX Leren. Pacu€r pa3BeTBIEHHBIX JJIEKTPUUECKUX LETEH.

Oob0ecneuenue

Memoouueckoe obecneuenue npopammol « IKCHEPUMEHMATbHAA PU3UKa»
@opmMbl IPOBeeHNS] 3AHATHI

» Jlekyus: UCTIONIB3YeTCS TIPH OOBSICHEHUH TEOPETHUYECKHMX M IMPAKTHYECKUX
noJIokeHUi. TBOPYECKH MBICIUTH HAJ0 YYUTh Ha BCEX 3aHATHUAX, TaK KaK OHU
TpeOYIOT AaKTUBHOCTH, BOJIEBBIX OSMOIMOHAIBHBIX KAueCTB, JJIUTEIBHOU
MOJATOTOBKM W HampsHDKEHHOTO Tpyaa. Bemyiiee mecTto B 3TOM 3aHUMAaeT
npoOnemMHasi Jekiusa. B Xoje ee dYTeHHsT MMEET MECTO JIBYXCTOPOHHSS
MBICJIUTENIbHAS JEATETFHOCTh — MIPET0IaBaTeNs U 00yIaeMbIX.
B xome nmekmuu mpemnomaBaTelib, TPUMEHSS Pa3IAYHbIE MPUEMbl MOTHBAIUH,
CO37aeT HY)KHBIC MPOOJIEMHBIC CHUTyallud. B YCIOBUSX TCHXOJIOTHYECKOTO
3aTpyIHCHHS Y 00y4YaeMbIX HAYMHAETCSA IPOIeCC MBINUICHHS. B co3HaHuun
oOy4aeMbIX BO3HMKAaeT MpOOJIEeMHAsl CHUTyamus, MOOyXmaromas HxX K



CaMOCTOSTENIbHON MTO3HABATENIbHON JESTEIbHOCTH.
Takum oOpazoM, mMpHOOIIAACh K HM3YUYEHHIO Y4eOHBIX IpoOiieM, oOydaeMmblie
y4darcs BUACTh MPOOJIEMY CaMOCTOATEIbHO, HAXOAST CIIOCOOBI €€ PelICHUS.

* Cemunap: UCTIOIb3YETCS MPHU MOKa3e U OOBSICHEHUH IMyTeW PEelIeHUs] CTOSIIUX
nepea BOCHHUTAHHUKAMU MPOOJIeM, ONTUMHU3AIMHU PA3JIUYHBIX MapaMeTpoB,
OoOCYXXJICHUM COpPEBHOBATENIbHBIX 3aJau. Peanu3yercss NpeuMyIIECTBEHHO B
KOHTEKCTE MOJYJBHBIX 00pa30BaTEIBHBIX (POPM.

» Jlabopamopnaa padoma: WCNOJNB3YETCS NPU NPOBEICHUU SKCIEPUMEHTOB U
COCTaBJICHUH TEXHUKO-TEXHOJOTUUECKUX KAPT, UMEIOIINX BaKHOE 3HAUCHUE TSI
BCEX BOCIHUTAHHUKOB TPYyMIbl. JOMUHUPYIOIIEH COCTABISIONIEH SIBISACTCS
MpOIECC KOHCTPYKTUBHBIX yMEHHMM ydamuxcsi. OCHOBHBIM  CHOCOOOM
OpraHU3allMU JIEITEIbHOCTH YYalllUXCAd HAa MPAKTUKyME SIBJISIETCS TPYIMIOBas
dbopma paboTel. CpeACTBOM YIPaBICHUS YYEOHOU AEATEILHOCTHIO yYalllUXCs
Ipy MPOBEACHUHU JIA0OPATOPHON PaOOTHI CIYXKUT HHCTPYKIHS, KOTOpasi IO
ONpEICJICHHBIM ITPAaBUJIAM MOCIEA0BATEIBHO ONPEIEISAET AEHCTBHUS YYACTHUKOB.
JlabopamopHvie pabomwvl NpPoBOOSAMCS € UCNONL30BAHUEM COBPEMEHHBIX
npubopos u 0b6opyoosanus yenmpa « Touka pocmay.

* Koncynremayusa: paboTa BOCIHTAHHUKOB B KOMaHJaxX IMpPU MPOESKTHUPOBAHUU,
CO3[JaHUH, TECTUPOBAHUM M MOJIEPHU3ALUMU YCTPOWCTBA, MEAATrOr BBIMOJIHSIET
pPOJIb KOHCYJIbTAHTA U MOJKIIIOYAETCS K pabOTe TPYIIbI 10 HEOOXOIUMOCTH.

" Mo32060ii wimypm. KIacCUYECKas METOJMWKA 3aHSITUH B COOTBETCTBHH C
texHosorneir TPU3 Ha sTane mepBUYHOTO 00CYy)JeHUA. ITOrom «MO3roBoii
aTakuy SBJISIETCS. OOCYXXJACHUE JIydIIUX WACH, MPUHATHE KOJJIEKTUBHOIO
pelIeHust ¥ peKOMEHIAIMS JIYUIINX UJIeH K UCTIOIb30BaHUIO Ha MPAKTHUKE.

» Kpyenwiit cmon: ananu3 pe3ysibTaToOB MPOLIECAIINX KOHKYPCOB U OJMMIIHNAJ B
YCJIOBUSX TEPEKIIOUCHUE Ha OOBIICHHYIO, MPUBBIYHYIO, JTOMAIIHIOW (HopMy
NEATEIbHOCTH — HAIIPUMEp, C YAEM U ILTIOIIKAMH.

MarepuajJbHO-TEXHHYECKOE O0ecTeyeHue

e y4eOHBII KaOWHET /ISl TPOBEACHUS 3aHATUN;

e 00opynoBaHue LeHTpa « Touka pocTay s IPOBEACHUS JEMOHCTPALIMIA U
HKCIIEPUMEHTOB

® MOHUTOPHUHT M KypHAJI EJaroru4eckux HaOII0IeHUI peaiu3yroTcs B
udpoBom dopmare.

e HaGopbl TEXHOIOTHYECKUX KapT U MHCTPYKIIUN JTsI TAOOPAaTOPHBIX padoT.

e NmocTpaTuBHBIN U MH(POPMAIMOHHBIN BUAEOMAaTEpHa JJIs JICKIIMOHHOM
(bhopMBI 3aHITHI.

o Cnaiia-puabMsbl 1J1s1 CEMUHAPCKON (DOPMBI 3aHSTHI.

e [lnakaTel M WILUTIOCTPAMHA TEXHUYECKUX KOHCTPYKIHMU U PELICHUM.

e Jluteparypa o Teme Kypca.

®opMbI aTTECTALMHU H OLICHOYHBIE MATEPHAJIbI
e 3amuTa NPOEKTOB U pedepaTos;
e VYyacTue B KOHKypCax U OJIMMITHaAax Mo (GU3NKe pa3IndHOro yPOBHS.
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KasiennapHo-TeMaTnyecKkoe NJIaHUPOBaHHe

Ne, g Tema OcHOBHOE co/iep:kaHNe TEMBI, HUcnoas3zosanue 10, IIOP,
n/n S ypoka TepMHHBI ¥ TIOHSITHSI. y4eOHOTro 000pyA0BaHUS
1. BBenenmue (2 4.)
mn Benenune * OCHOBHBIE 3a/1a4H Kypca. O0OopynoBaHue: KOMIIBIO-
» ®dusnka BOKpYyr Hac Tep, IPOEKTOp, JabopaTop-
212 Beegenne * PaznnuHble HampaBiIeHUs COBPEMEHHOM (PU3MKU: HAHOTEXHOJIOTHH, METUIIMHCKasl (Bu3uKa, sjaepHas Gu- | Hoe 000opyJOBaHuE.
3WKa, HU3UKA TUIa3MBI.
2. U3mepenue pusuveckux BeJuquH (8 4.)
3/1 H3smepurenbHbie npudopbl | * M3Mmepenne Gu3HUecKUX BEIUYNH € YIETOM MTOTPEITHOCTH OGopynoBaHue: KOMIBIO-
U UX IPUMEHEeHHUe * OreHKa MOTPEITHOCTH 3KCIIEPUMEHTA Ha Pa3IMYHBIX [IpUMepax Tep, IPOeKTop, JabopaTop-
*  Mertoq psIOB IO OIPENCICHHIO PA3MEPOB MaJIbIX TEI HOe 000pyJI0BaHHE.
* DKcHepuMeHT 1: ompeseneHue TONMINHBI BEpEBKA
*  DKCHEpPUMEHT 2: HaX0XKICHHUE TONIINHBI OHOTO JINCTA YIeOHUKA
4/2 Hsmepuresnbubie npuboper | o oo 3. .
PUMEHT 3: TIOMCK Cpe/IHeH MacChl CTALHOTO IIApUKa B KapaTax, HAX0XKICHUE YHCIIa IapHKOB B
" UX PpUMEHEeHHe GanouKe
*  DkcnepuMeHT 4: onpe/elieHne CPeHe MacChl U CpeaHero o0bEMa OJJHOW KalljiM, BBITEKAIOIMX U3 Ka-
IICJIbHUIIbI
5/3 H3mepureabHbie npubopsl | * V3MepeHne GpU3NUECKUX BEIUYHH C YUETOM MOTPEIIHOCTH O0opynoBanmne: KOMIIbIO-
U UX IpUMEHEeHHe *  DKCHEpUMEHT 5: onpe/ieNneHue oA GUIyphI CIIOXKHOH (HOPMBI Tep, MPOEKTOp, JabopaTop-
*  Mero/ psIIOB 110 ONPEENICHNUIO Pa3MEPOB MaJIbIX Tel HOe 000pyJOBaHUe.
*  DkcnepuMeHT 6: onpezesieHHe Iara pe3bObl INHIbKH, CPEAHEH TONIIMHBI Taiiki M I1ai0bl, a TakxKe
6/4 H3MepHuTeabHbIE IPHOOPHI | BHEIIHETO HAMETPa PE3bOBI MIITUAILKH
U UX IPUMEHEHHUE ° HeperpanprOBKa l'IpI/I60pOB
*  DKCHEepUMEHT 7: HaX0XKJCHHUE JUTHHBI CIIMYKH C IIOMOIIBI0 MEH3YPKH
*  DKcHepuMeHT 8: onpeieNneHne IIOoMaAN TPEYTroJIbHUKA ¢ TOMOIIBIO IIPHULA
7/5 IMonck miioTHOCTH Bene- » Kiaccuyeckue OIbITH 10 M3MEPEHHIO MACChl 1 00BEMa BelecTBa O0opynoBaHme: KOMIIBIO-
cTBa * OkcnepumeHT 1 (1 croco0): onpenenenye MIOTHOCTH TBEPAOTO Tela IMIMHAPHUIECKOH (POPMBI 1o Macce | Tep, IMPOEKTop, Jadoparop-
U pazmMepam HOe 000py/I0BaHueE.
8/6 IMouck MIOTHOCTH Belle- * DOkcnepuMeHT 1 (2 croco0): onpeeneHre MIOTHOCTH TBEPAOTO Tella P MOMOIIM MEH3YPKH 1 BECOB
cTBa *  DKCHEpUMEHT 2: HaX0XKJCHHUE TUIOTHOCTH HEN3BECTHOM JKUJIKOCTH C TIOMOIIBIO MITIPHIIA U BECOB
*  DKCHeprMeHT 3: HaxX0)KJeHHE IUIOTHOCTH PAacTBOpa Ha MPpUMepe BOJIbI M CIIMPTA
9I7 KyabsTypa nocrpoenns » TlorpemnocTs u3MepeHuit OO0opynoBanne: KOMIbIO-

rpaguKoOB U U3BJIeYEHUE
M3 HUX HY’KHOI nHpopma-
1070

» 3axon I'yka
* OxcnepuMeHT: OmnpeneneHue KodpuureHTa KECTKOCTH YIPYTOH NPy KUHBI C TIOMOIIBIO 3aKoHa [ 'yka
* TabnuuHOE MpeAcTaBIeHUE TaHHBIX

Tep, MPOEKTOp, Jaboparop-
HOE 000pY/I0BaHHE.




10/8 Kyabrypa nocrpoenus  IlpaBuna noctpoeHus rpaduKOB Ha MHUJUIMMETPOBOI Oymare
rpap)uKoB H U3BJIEeUEHHE * OO0paboTKa 1 aHAJIM3 JaHHBIX C TOMOIIBIO KOMITBIOTEPA
M3 HUX HYXHO# nHpopma- | * OO030p KOMIBIOTEPHBIX IPOrPaMM ISl 00paOOTKH HKCIIEPUMEHTAIBHBIX TAaHHBIX
MU
3. Cratuka (12 4.)

1111 BBenenne B cTaTHKY » IIpaBuno MOMEHTOB Oo6opynoBanne: KOMIIBIO-
* DKcHepuMeHT 1: mpoBepka HpaBHiIa MOMEHTOB C ITOMOIIBIO TOABEIINBAHUS IPY30B K pa3HbIM TOYKaMH | Tep, IMPOEKTOp, Jadboparop-
peryara HOe 000pyIOBaHUE.

12/2 BBejenue B CTaTUKY * DKCHEpHMEHT 2: MPOBEpPKa MPaBHiIa MOMEHTOB C IOMOIIBIO IBYX JUHAMOMETPOB M phIdara
* DKcHepuMeHT 3: MpoBepKa IpaBHiIa MOMEHTOB C IOMOIIBIO IMHAMOMETPA, TPY30B M pbluara
e DKchepuMeHT 4: B3BEHIMBaHUE Tella C TIOMOIIBIO PhlYara v rpy3a 3TaJOHHOW MacChl

13/3 IIpaBuio psryara u meron | * IIpaBuino peruara O0opynoBaHue: KOMIIBIO-

BECOB * MertoJ BecoB 110 ONpEeAETICHUIO MacChl TeJa, €CIIM €CTh TEJIO C TAJIOHHON Maccoit Tep, HPOEKTop, Jaboparop-
» [loHATHE NOBEPXHOCTHOM IIJIOTHOCTH Hoe 000py/J0BaHUE.
* DKcHepuMeHT 1: orpeaeseHre Macchl 00aTa U HOBEPXHOCTHOM MIIOTHOCTH MUJIMMETPOBOM OyMaru
14/4 IIpaBuio peryara u Mmerox | * Meron «38 momyraesy
BECOB * DKCIEpUMEHT 2: olpeeeHre Macchl KOH(peTh! «Hyma-uymncy» ¢ HoMoIIbIo Jikucta Oymaru popmara A4
*  DKCIEpUMEHT 3: OIpeieJIeHUe MacChl KyCKa IUIaCTUIIMHA C TOMOLIBIO IPy3a, HeOAHOpoAHOH TpyOku [IBX
1 TMHAMOMETpA
15/5 IIpaBuJo peryara u merox | * IIpaBuio peryara O0opynoBanmne: KOMIIbIO-
BECOB * Merto/ BECOB IO OIIPEEIICHHIO MAaCCHI TeJla, €CIIU €CTh TEJ0 C 3TAIOHHONW Maccoi Tep, HPOEKTop, Jaboparop-
* DKCHepuMEeHT |: HaxX0oXKIEeHHE MacChl IIapHKa, CKPHITOTO B 3aKPHITOH OAHOPOAHON TpyOKe, ¢ MOMOIIBIO | HOE 000pyJIOBaHHE.
JJIEKTPOHHBIX BECOB
16/6 ITpaBuio poryara u merog | ° IlonATHE TMHEHHON MIOTHOCTH
BECOB * DKCHEpUMEHT 2: ONpeiesIeHUe JIMHEHHOM MIIOTHOCTH BEPEBKU € TIOMOIIBIO JIMHEUKH U3BECTHOM Macchl
* DKCIIEpUMEHT 3: Olpe/ieeHNe MacChl KyCKa IUTACTHIIMHA C IOMOIIBIO IIIPHIIA, HAOJIHEHHOTO BOIOH, He-
onHOpoaHoi TpyOku [IBX u nuHamomerpa
1717 Ipoctbie Mexanu3mbl u ux | * IIpocTbie MeXaHU3MBI O0opynoBaHHe: KOMIIBIO-
KILJ, » OkcnepuMeHT 1: onpenenenue KITJ psraara Tep, MPOEKTOp, Jaboparop-
e DOkcnepumenrt 2: onpenenenue KI1J[ nenonsukHoro 610ka HOE 000pY/I0BaHHUE.
18/8 ITpocreie Mexanu3Mbl M ux | * OxcnepumenT 3: onpenenenue KITJ| nogsuxnoro 61o0ka
KII * OxcnepumenT 4: onpenenerne KI1J[ cucteMs! u3 NOABIKHOTO M HEMOJBM)KHOTO OJIOKOB
* OxcnepuMeHT 5: onpenenerne KI1J HaKI0HHOHM MI0CKOCTH
19/9 AHAaIu3 NMOKa3aHUi BeCcOB * Uro MoKa3bIBAIOT 3JIEKTPOHHBIE BECHI? OO6opynoBanmne: KOMIIBIO-
B JKCIIEPUMEHTAX 110 pu- » l3meHeHue Beca cTakaH4YMKa, HATIOJIHEHHOTO BOJIOMH, MPH MOTPY)KEHHH B HETO Tella Tep, MPOEKTop, Jraboparop-
3uKe * OrmnpeneneHre MIOTHOCTH TeJia C MOMOIIBIO TAKOTO CTAKaHYHMKA M BECOB HOe 000pyJOBaHUE.
20/1 AHaIu3 NOKa3aHUi BecOB
0 B IKCIIEPUMEHTAX 10 (u-

3HKE




2111 AHaJIN3 MOKa3aHUi BecOB » [lpaBwuio peryara O0opynoBaHue: KOMIIBIO-
1 B IKCIIEPHMEHTAX Mo Qpu- * OmpezeneHne Macchl apuKa, U30JIMPOBAHHOTO B TPYOKeE, C IIOMOIIBIO MAarHUTA U 3JICKTPOHHBIX BECOB Tep, MPOEKTOp, JabopaTop-
3UKe » TabmuuHOe IpeacTaBiIeHNE JTaHHBIX HOe 000py/JI0BaHue.
221 AHAINS HOKA3AHNI BECOB » [IpaBmia mocTpoeHHs rpadIKOB HA MIJUTUMETPOBOI Oymare
2 B KCTIEPHMEHTAX 110 (- * OO0paboTKa 1 aHaJHM3 JaHHBIX C TIOMOIIBIO KOMIBIOTEPA
ImKe *  O030p KOMIIBIOTEPHBIX MIPOTPAMM IJIs1 00pabOTKH SKCIIEPUMEHTANBHBIX TaHHBIX
4. I'mapocratuka (12 4.)
23/1 BBenenne B rugpocTaTuky | * JlaBieHue TBEPABIX TEI, JKUAKOCTEH, Ta30B Oo6opynoBanmne: KOMIIBIO-
* T'mapocTaTHyecKkoe TaBICHHUE. Tep, IPOEKTOp, J1abopaTop-
*  DKCIIepUMEHT 1: IeMOHCTpanyst IO H3MEPEHHIO THAPOCTATHIECKOTO IaBICHUS HOe 000pyI0BaHue.
» 3akod Ilackans
» DOkcnepumeHr 2: map [lackans
24/2 Beenenue B ruApOCTaTHKY | | Atmocibe
pHOE JIaBJICHUE
e DKCHEepUMEHT 3: aHaJIOT ombiTa Toppudeniu
* DKCHEepUMEHT 4: AeMOHCTpALUS TPAHUIIBI pa3fielia IBYX KUIKOCTel
* DKCHEpUMEHT 5: AEMOHCTPALMs [0 CPAaBHEHHIO TUIOTHOCTEH KHCIOpO/ia U YIJIEKUCIIOro Ta3a
25/3 JlaBiieHHe B KUIKOCTAX U *  DKCHEPUMEHTAIbHOE IPUMEHEHUE 3aKOHA COOOIIAIOIINXCS COCYI0B OdopynoBaHue: KOMIIBIO-
3aKO0H coofmawmuxes co- | * OnpeneneHue WIOTHOCTU KHUIKOCTH C TIOMOIIBIO COOOIIAIONIMXCS COCYJIOB, €CIIU €CTh KHUIKOCTh C 3Ta- | Tep, IPOEKTop, Jaboparop-
Cy/I0B JIOHHOH TUTOTHOCTBIO HOe 000pyI0BaHue.
* DKCrepUMeHT 1: onpezieneHne BHYTPEHHET0 JuaMeTpa pe3HHOBO TPyOKH ¢ MOMOIIBIO BOJBI, IIIPHLIA U
26/4 JlaBjieHHE B JKHAKOCTAX U JIMHENKU
3aK0H c000INAoMMXCs co- | * OKCIEPUMEHT 2: OnpeeNieHHe INIOTHOCTH XKUAKOCTH C TIOMOLIBIO CPAaBHEHHS MOKa3aHUIT )KUIKOCTHOTO U
071 (1)1 Tpy04aTOro MaHOMETPOB
*  DKCIepUMEHT 3: onpeielieHne INIOTHOCTH OCH3MHA C TIOMOLIBIO COOOIIAOLINXCS COCYI0B M BOBI
2715 JlaBiienue B razax » JlaBneHue B razax M CIIOCOOBI €ro HaXOXKICHHS OGopynoBaHue: KOMIBIO-
816 Tanenne B rasax * OueHKa JaBleHHs ra3a B OyThUIKE C CHIIBHOTa3UPOBAHHBIM HAITUTKOM «Spritey» Tep, IPOEKTOp, J1abopaTop-
HOe 000pyJOBaHUE.
29/7 MeTtoa ruapocraruye- * Ilpumenenne 3akoHa ApXuMe/a B 3KCIIEPUMEHTAIBHBIX 331a4ax OGopynoBaHue: KOMIBIO-
CKOr0 B3BelIMBAHUS * DkcnepuMeHT 1: poBepKa CIpaBeJIMBOCTH 3aKOHa ApXume/a Tep, MPOEKTOp, JabopaTop-
30/8 Meton ruapocraTuye- *  DOkcnepumeHT 2: OnpesiesieHre MIOTHOCTH JKUIKOCTH C TIOMOIIBIO THHAMOMETpPA HOe 000py/IOBaHue.
CKOr0 B3BelIMBAHUS »  DOkcnepument 3: OnpeziesieHue MIOTHOCTH KapTO(hETHHbI C TOMOIIBIO COJIH
31/9 MeTtoa rugpocraTuye- * OmpezeneHue MIOTHOCTH TBEP/BIX TEJ, KOTOPbIE MOTYT KaK IIaBaTh, TAK U TOHYTh B KHKOCTH O0opynoBaHHe:  KOMIIBIO-
CKOT0 B3BelIMBAHUS * DKCIepuMeHT 1: onpejieNieHne IIOTHOCTH TIABAIOMIETo TeJla C HOMOIIBI0 MEH3YPKH Tep, MPOEKTOp, JabopaTop-
* DKCIEpUMEHT 2: olpe/ieieH)e IIOTHOCTH IJIaBaIOIIEro TeNa U IUIACTHIIMHA C TIOMOIIBI0 cocyaa 0e3 ae- | Hoe 00opyJoBaHHUeE.
32/1 Meton ruapocraTuye- J.Te}gm’ Mapxepa & .mnpvma
KCIIEPUMEHT 3: omnpesesieHrne Macchl KoHPeTh «Uyma-gyrncey ¢ TOMOIIBIO MIaCTHINHA
0 CKOT0 B3BeIINBAHUS

3KCH€pI/IMCHT 4: OIIPEAC/ICHNE CpeZ[Heﬁ IJIOTHOCTHU HIIIpUIla € IMMOMOIIBIO BECOB, BOABI U 0oJiee IIOTHOM

KUIKOCTH




331 IMpaBuwio poiyara u MeTox | * OKCIEPUMEHT 1: METOA T'MAPOCTaTHYECKOTO B3BEIIMBAHMS C TOMOIIBIO phlYara u3 MM Oymaru u actuka | OfopynoBaHHe:  KOMIIbIO-
1 THIPOCTATHYECKOT0 B3Be- * DKCIEpUMEHT 2: HaX0XKJCHUE IUIOTHOCTH JIACTHUKA C TIOMOIIIBIO KAaHIEISPCKUX CKPENOK U HEOJHOPOJHOH | Tep, IpoeKTop, Jadoparop-
IHBAHHS TpyOKu HOe 000py/JI0BaHue.
34/1 IpaBujo peryara u Meroa | * OKCIEPUMEHT 3: HAXOKJIEHHE MAcChl KycO4Ka Oymaru My (oJIbIM ¢ MOMOLIBIO KyCKa IIEHOIIACTa, TBO3-
2 HAPOCTATHYECKOrO0 B3Be- | [€H M 3y009HCTOK
IIHBAHUSA
5. TenuioBbie siBJjienus (12 4.)

35/1 Knaccnyeckue onbITHI MO *  VYnenbHas TEIUIOEMKOCTH BEIIECTBA O0opynoBaHue: KOMIIBIO-
HAaO0J/TI0/IEHUI0 TEMJIOBBIX * DKcnepuMeHT 1: cpaBHEHHE KOJIMYECTB TEIUIOTHI TPH CMEIINBAHUH BOJIBI PA3HON TEMIIEpaTyphI Tep, MPOEKTOp, JabopaTop-
sIBJICHMIT * DKCHEpHMEHT 2: U3MEpEHHe yIeIbHON TEIIOEMKOCTH TBEPAOTO Tena HOe 000pyIOBaHuE.

36/2 Knaccudeckue onpITHI 110 * DKCHEepHMEHT 3: onpeseeHne TEMIEpaTyphl IUTaBIeHH napaduHa
Ha0/II0IeHUIO TEeIIOBBIX
sIBJICH U

37/3 IMoBenenue Jabaa ¥ BOAbI B | * 3aBHCHMOCTH INIOTHOCTH BOJBI OT TEMIIEPATYPHI ObopynoBaHue: KOMIIbIO-
OKPECTHOCTH HYJIsI * SIBIeHHME KOHBEKIINU Tep, NPOEKTOp, JabopaTop-

* DKCIIepUMEHT |: H3MepeHne TeMIepaTyphl KycKa JbJja METOIOM IOMEIICHUS B CTaKaH ¢ TEIUIOW BOJON M | HOe 000pyJIOBaHHE.

38/4 IMoBenenue Jabaa 1 BOABI B .

U3MEPCHUS KOHECYHOU TEMIIEPATYPbI CUCTEMbI
OKPECTHOCTH Hy.I31 * DKCHEepUMEHT 2: rpayHpoBKa TepMoMeTpa o 18yM Toukam (0 rpagycoB u 4 rpagyca)

39/5 Hcnapenne u KuneHue * Kunenue u ero cpoiictsa O0opynoBaHue: KOMIIBIO-

BOJIBI * VYienpHas TEIIOTa MapooOpa30BaHUs Tep, HPOEKTop, Jaboparop-
e DKcmepuMeHT |: ompeienenue yenbHON TeIOTH Mapoo0pa3oBaHus BOJIBI C TOMOMIBIO KUTISITWIBHUKA U | HOE 000pyTOBaHHE.
40/6 Hcnapenne u KuneHue CeKyHJIoMepa
BOJIBI *  DKCHEepUMEHT 2: OLEHKA YJIeJIbHOM TeIUIOEMKOCTH BOJIBI C TOMOIIBIO AJIEKTPHYECKOT0 YallHUKa U CEKYH-
JoMepa
4177 Hrpol ¢ «cyXuMm JbJ10M» »  TBEpublil JUOKCU] YIIIEPOJIa — «CYXOM JEN»: U3MEPEHUE €0 TEILIOBBIX XapAKTEPUCTUK O0opynoBanmne: KOMIIbIO-
128 TIrphi ¢ <CyXHM ABION> : gKCHepI/IMeHT 1 OMpejieNieHHe IUIOTHOCTH KPHCTAJIIOB CYXOro JbAa Tep, HPOEKTop, Jaboparop-
KCIIEPUMEHT 2: Olpe/ielieHHe TeMIIepaTyphl U YAEIbHOW TEIUIOTHl CYOIMMAIMU CyXOro JibJia HOe 000py/IOBaHueE.

43/9 MomHocTh Tenjonepe- » 3axoH HeroToHa-Puxmana O0OopynoBaHHe:  KOMIIBIO-
Aavu u 3akoH HeloToHa- * HccnenoBanue U3MEHEHHUS CO BPEMEHEM TEMIIEPATYPbl OCTHIBAIOIEH BOJIbI Tep, MPOEKTop, Jaboparop-
Puxmana * DKCIepuMEHT |: olpezereHe TeMIepaTyphl BO3/lyXa B KOMHATE 110 CKOPOCTH OCTBIBAHUS TEPMOMETPA, y | HOE 000pyJ0BaHHE.

KOTOPOTO 3aKphITa TpeOyeMas 4yacThb LIKaJIbl
44/1 MouiHocTh TenJjonepe- * TabnuyHOE MpEeNCTaBICHUE JAHHBIX
0 Aavu ¥ 3akod HeloTona- * [IpaBuia nocrpoeHus rpadKoB Ha MHJZIIMETPOBOM Oymare
Puxmana * OOpaboTKa 1 aHaJIM3 JaHHBIX C HOMOMIBIO KOMIBIOTEPA
* DKCIEpUMEHT 2: N3y4eHHue TEeIIONOoTepPh OT BO3yXa B KOMHATE K BOJIE, HAXOIsIIeiics B cTakaHe
45/1 BaaxkHocTh BO3AyXa * Hemuoro o peanbHbIX razax O0opynoBaHme: KOMIIBIO-
1 * OrHocHTeNnbHAs BIAKHOCTD BO3/lyXa U CHOCOOBI €€ N3MEepeHHUs Tep, MPOEKTOp, JabopaTop-

. 3KC]’IepI/IMeHT 1: N3MEPCHUEC BJIAKHOCTHU BO3JIyXad C TIOMOMIBIO CAMOJICIIBHOTO IICUXPOMETpa

HOE 000pY/I0BaHHE.




46/1

BaaxkHocTh BO3yxa

* 3KCHepI/IMeHT 2: OIIPEACICHUEC JaBJICHUA HACBIIICHHOI'O Iapa Ipu OHpeﬂeJ’IéHHOﬁ TeMIIEpaType

2 * DKCIEpUMEHT 3: OlIeHKa BIUMSHUS TEIJIOBOTO PACIIMPEHHS M UCTIAPEHHSI IPU YMEHBIIEHUN 00bEMa BOJIbI
BO BpeMs OXJIAKJCHUS
6. dnexkrpuyectBo (20 4.)
47/1 BBenenue B djieKTpHye- * VcTOYHHK MMOCTOSIHHOTO HANPSKEHUS O0opynoBanne: KOMIIbIO-
CTBO » HampspkeHue U pa3HOCTh OTEHIIUAIOB Tep, MPOEKTOp, JadopaTop-
* PeanbHbIi ¥ HCATBHBIN IPOBOJHUK HOE 000pyIOBaHUE.
* ConpoTHBICHHE ITPOBOAHUKA
48/2 BBeneHue B 2JeKTpHYe- * (COopka 1 aHaIH3 Pa3BETBIEHHOMN IMEKTPHUSCKON ST
CTBO *  DIEeKTpOM3MEpHTEIbHBIE TIPHOOPHI
* JlemoHCTpanust paboTHI peocTaTta
e JIeMOHCTpauus KaTyIKH Tecibl
49/3 Pacyér BHyTpeHHHUX cO- * JcTOYHMK TOKA H €T0 CBOICTBa O6opynoBaHue:  KOMIIbIO-
NMPOTHBJIEHUH *  DIEeKTpOM3MEpHTEIbHBIE IIPHOOPHI Tep, NPOEKTOp, JabopaTop-
* DKcHepuMeHT |: onpeaeneHne BHYTPEHHUX CONPOTHBIICHUI HCTOYHUKA TOKa U aMIIEpMETpa C OMOIIBIO | HOe 000pyJI0BaHHE.
50/4 PacuyéT BHyTpEeHHHX cO- ?Mrzl_)epMeTpa " BOHI.)TMeTpa
' KCIIEPUMEHT 2: OIIpe/ieJIeHIe BHYTPEHHETO COIIPOTUBIICHHS HCTOUHMKA TOKA C IIOMOIIIBIO aMIIepMeTpa U
NPOTHUBJIEHUIT IBYX PESHCTOPOB
* DKCHEpUMEHT 3: Ollpe/iesIeHIe BHYTPEHHET0 CONPOTUBIICHUS aHAJIOTOBOTO U IM(POBOTO BOJIETMETPOB
51/5 MeToabl HAXOKIEHHSA CO- * DKCIEepUMEHT |: ompeseneHne CONPOTHBICHHUS PE3UCTOPa C TIOMOIIBIO AaHATOTOBOTO BOJIBTMETpA U Id- | OGopyaoBaHHe: KOMIIbIO-
NPOTHBJIEHU poBOro amIepmMerpa Tep, HPOEKTop, Jaboparop-
* Pa3nuynbIe MOIX0ABI SKCIIEPUMEHTATBHOTO HAX0XKIEHHS CONPOTUBIICHUS TPOBOIHUKA HOe 000py/JOBaHUE.
* [Ipunimn paboTsl oMMeTpa
* DKCIIEpUMEHT 2: OIpe/eNIeHne COIPOTHBIICHNUS IPOBOTHHUKA C ITOMOIIBIO 3TAJIOHHOTO NMPOBOJHUKA C U3-
52/6 MeToabl HAXO0KIEHHSA CO- BECTHBIM CONIPOTHBJIEHHUEM H BOJIBTMETPA
NPOTHUBJICHUH * DneKTpuuecKni «u€pHbIi AmuKy» (nanee — Y5)
* AHaJu3 ero ColepKUMOro
* DKCHEpUMEHT 3: oNpeiesieHue CONPOTUBIECHUHN TPEX PE3UCTOPOB, CKPHITHIX B U
» OkcnepumeHT 4: nzydenue Y, cogeprkamiero nocie 0BaTeIbHO COSMHEHHBIE HCTOYHHIK W PE3UCTOP
53/7 KoucrpyupoBanue cbenod- | * IIpupojHbie HICTOYHUKHY TOKA ObopynoBanne: KOMIIBbIO-
HBIX HCTOYHUKOB TOKa * DKCHEepUMEHT |: ompeeneHne 1BeTa CBEYCHUSI Habopa MPOo3padHbIX CBETOANOI0B Tep, MPOEKTop, Jraboparop-
* DKCHEpUMEHT 2: OIIpe/IeNIeHIe XapaKTePUCTHK ChEeT0OOHOT0 MCTOYHUKA U3 CONIEHOTO OTypIia HOe 000pyJOBaHUE.
54/8 Koncrpynposanue cbenod- | | Ixere 3. )
PUMEHT 3: ollpe/iesieHie BHYTPEHHET0 CONPOTHUBIICHNS aMIIepMeTpa U BOJIBTMETPA C IIOMOIIIBIO Che
HBIX HCTOHHKOB TOKA JOOHOTO MCTOYHHKA TOKA
55/9 BAX HesnuneiiHoro 3Je- * TloHsATHE BOIBT-aMIIEPHON XapaKTEPUCTUKU O0opynoBaHue: KOMIIBIO-
MEHTa » JIBe cxemsl g cHATHA BAX, UX mpenMymiecTBa ¥ HEJOCTaTKH Tep, MPOEKTOp, J1aboparop-
* DOxcmepuMeHT 1: MI3mMepeHne yaensHOro COPOTUBICHHUS TPaUTOBOTO CTEPIKHS HOe 000pyJOBaHUE.
56/1 BAX HeuHeHHOro 3J1e- e DKcrmepuMeHT 2: DKCcIepuMeHTalnbHOe n3yueHne BAX HeTuHEHHOTo dieMeHTa
0 MEHTa * TabnmuHoe 1 rpaduuecKkoe npeacTaBieHns: HHPOpPMaLN

* O6p360TKa 1 aHaJIu3 JaHHbIX C TOMOIIBIO KOMIIBIOTEPA




57/1 HeJsinHelinbIe 3J1eMeHTHI * HenuneiiHble 21€MEHTHI O0opynoBanne: KOMIIbIO-
1 * Harpy3ouHas npsiMasi ICTOYHHKA TOKa Tep, MPOEKTOp, JabopaTop-
» HaxosxaeHue Toka uepe3 HeIMHEHHBIH 351eMeHT ¢ nomoibio BAX 1 Harpy304Hoil psiMOil HCTOYHMKA HOe 000py/JI0BaHue.
= * OxkcrnepumenT |: nzyuenne BAX HenmHEHHOTO 1IeMeHTa
58/1 Henuneiinpie 3JIeMEHTDBI ) N .
2 * DKCIIEPUMEHT 2: N3yYCHNE HATPy30YHOH IPSIMOI HCTOUYHHKA
* DKCTIEpUMEHT 3: HaX0)KJCHUE TOKa Yepe3 HEIMHEHHBIN 3IEMEHT, CPABHEHHE C BBIYMCICHUSIMH 110 PE3YIIb-
TaTaM HKCIEPUMEHTOB 1 u 2
59/1 MeToabl HAXO0KIEHHSA CO- * MocT YuTcona u ero cBoWcTBa Oo6opynoBanmne: KOMIIBIO-
3 NPOTHBJIEHUH Tep, MPOEKTOp, JTabopaTop-
60/1 MeToabl HAXO0KIEHHUS CO- HOe 000pyJI0BaHHE.
4 NMPOTHBJIEHUH
61/1 HccnenoBanue pa3auyHbIX | * JIHOIBI B LETSIX TOCTOSTHHOTO TOKA O0opynoBaHue: KOMIIBIO-
5 nermneii ¢ pe3ucTopamMu u * AHanu3 pa3NuHbIX COSIUHEHUH INO0JA C PE3UCTOPAMHU Tep, NPOEKTOp, JabopaTop-
AMOAAMH * DKcHepuMeHT |: onpeneneHne CONpOTUBICHUS PE3UCTOPA C IIOMOIIIBIO HarPeBaHUS BOJIBI Hoe 000py/J0BaHUE.
62/1 HcciienoBanue pasiMunbix | * OkcrnepuMent 2: uccienoBanne BAX «u€pHBIX SAIMKOBY», COAEPKALINX PA3TMUHBIE CXEMBI COEIMHEHUS
6 neneii ¢ pe3ucropamMu u PE3UCTOPOB U AUOJIOB.
AMOAAMH
63/1 PacuéT pa3BeTBIEHHBIX * Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LIeTICH O0opynoBanmne: KOMIIbIO-
7 3JIEKTPHYECKHX Leneii Tep, MPOEKTOp, Jaboparop-
64/1 PacuéT pa3BeTBIEHHBIX HOe 000pyJOBaHUE.
8 JIEKTPHYECKHX Iernei
65/1 YépHble SIIMKHU € THO- » JIMOIBI B IIETIAX MOCTOSTHHOTO TOKa O0opynoBanmne: KOMIIbIO-
9 JAaMH U Pe3UCTOPaMu * DKCHepuMEHT |: nccieoBaHue COAEP)KUMOTO Y€pHOTO suka Nel ¢ AByMsI TMOAaMH M IByMSI PE3UCTO- | Tep, IPOEKTOop, Jadboparop-
66/2 Yépublie AIMUKH C THO- ?agn 2 " No2 HOE 00opynoBaHHe.
0 v —— KCHEPUMEHT 2: MCCIIE0BAHNE CONEPKUMOro 4€pHOro smuka Ne2 ¢ IByMs AMOJaMHU U ABYMS PE3HCTO-
pamu
7. O600mawIee nopTopeHue (2 4.)
67/1 HTorosoe 3ansTHE 3aKIoYnTeIbHbIE 331241 O0opynoBanmne: KOMIIbIO-
68/2 HToroBoe 3aHaTHE Tep, MPOSKTOP, 1adopaTop-

HOe 000pyJI0BaHKE.







