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IHosicHuTeIbHAA 3aNIMCKA
HanpasieHHOCTH IPOrpaMMbl: HAyYHO-TEXHUUYECKASL.

AKTYaJIbHOCTb M HOBH3HA NPOrPaMMbI

Cuctema PROLog ocHOBaHa Ha aBTOHOMHBIX IH(POBBIX M3MepHUTENbHBIX Moaysix (LIM),
KOKIbIH M3 KOTOPBIX MOMET OBITh pPAacCMOTPEH KaK CaMOCTOSITENIbHBIA PpErucTpaTop MAaHHBIX,
MIO3BOJISIFOIIMI 3aMMChIBAaTh U XPAaHUTh 3HAYEHUSI U3MEPSAEMBIX BEJIMUMH HE3aBUCUMO JPYT OT JIpyra.
Jnst paboThl CHUCTEeMBl HEOOXOIWUM TEePCOHAIBHBIA KOMIBIOTEp, HO €CTh PEeXHM pPadOTHl,
MIO3BOJISIFOIIMK TTPOBOJUTH ABTOHOMHBIN AKCHEPUMEHT C Iepefadell JaHHBIX JIMOO Ha yJaJeHHbIN
KOMIBIOTEP, JINOO HA rpadUUeCKUid TUCIUICH, pabOTaIOIMMI OT MOYJIS TUTAHUSI.

Cucrema wucnonb3yercss A (OPMHUPOBAHUS SKCIIEPUMEHTAIBHBIX HABBIKOB YYalllUXCSl B
npouecce COOCTBEHHOW JEsATeNbHOCTH (IIPOBEACHHE Ja0OpaTOpPHBIX M MPaKTUYECKHX padoT,
MIPOEKTHOM M MCCIIEIOBATEIHCKON JACITEIHHOCTH) B €CTECTBEHHOHAYYHOU 00J1acTH 00Y4IeHUSI.

[IpermymiecTBO  CHUCTEMbl  Iepel  TPAJUIMOHHBIMU  M3MEPUTEIbHBIMU  Ipubopamu
3aKJII0YAeTCsl B KOMIIAKTHOCTH, IMPOCTOTE HCIIOJIb30BAHUSI(ECIN TIyOOKO BHUKHYTH B IpOIECC
AKCIEPUMEHTA),KpOME TOTO LU(POBBIE MOAYIN UMEIOT OOJBIIYIO UYBCTBUTEIBHOCTh U TO3BOJISIOT
HabmoaaTh (PU3HYECKUE SIBICHUS, TPYIHO PEryJupyeMble Ha TPAJUIMOHHBIX pudopax. MoaynbHas
CHCTEMa COKpaIllaeT BPEMEHHbIE 3aTpaThl Ha MPOBEACHHUE SKCIIEPUMEHTa 3a CUET aBTOMAaTU3alUU
MIPOMEXYTOUHBIX 3TaloB pabOThl, MOBBHIIIAET KAaue€CTBO HATYpHOTO SKCIEPUMEHTa, ONTHUMH3AIUI0
yueOHOoro mporecca. CucremMa TMO3BOJIIET TaKXKe 3aKpeIUIATh pe3yabTaThl MPEAbLAYIIHUX
SKCIEPUMEHTOB U CPAaBHUBATH MEX1y cOO0M rpaduky.

OTanunTebHbIE 0CO0CHHOCTH MPOIrPAMMBbI

MopyneHass cucrema 3kcrepumMeHToB  PROLog oOmamaer ciaeayomuM#u — SKCKIIO3WBHBIMH
MIPEUMYIIECTBAMMU:

* HCMOJIb30BaHUE MPUHUUNUAIBHO HOBBIX TEXHMYECKMX PpEIIEHHWH B  KOHCTPYKUUU
M3MEPUTENbHBIX MOJYJeH, SBISIOUIUXCA OJHOBPEMEHHO M CEHCOPHBIM JAaTYMKOM U HU(POBHIM
npeoOpa3oBareeM CUrHaja;

* KaXJblil U3MEpPUTENbHBII MOIydb MOXKET paboTaTh B TpeX peXHMax: aBTOHOMHO, C
rpauIecKuM HU/WIIA YUCIOBBIM MOAYJIEM oToOpakeHust nHpopmanuu, ¢ [1K;

 Bce MM mpenBaputenbHO OT KaluOpoBaHbl (HET HEOOXOJUMOCTH TIOBTOPHOM HX
KaJIMOPOBKH);

*  HaJMYHMe YUCIOBOTO MOAYJNS OTOOpakeHHs HHQOpPMAIMM, KOTOPBIM MOXKET OTOOpakaThb
pe3ynbTaThl U3MEpPEHUH Beex nokimtoueHHbIX [IM (1o ovepenn);

*  Hanuyue rpapuueckoro MoAyls oToOpakeHus UHGOPMAILMU, KOTOPBIA MOXKET 0TOOpakaTh
pe3ynbTaThl HU3MepeHuil Bcex noakiatodeHHbix WM u  nmporpammupoBars UM ans
CaMOCTOSITEILHOM pabOTHI;

» cnocobHocTh [IUM pabotath B aBTOHOMHOM pexkume (0e3 nmoaxmtouenus k [1K npu nanuuuu
Oarapemn),

* TPOBEJCHHE SKCIIEPUMEHTOB B T€UCHHUE AITUTENBHOTO BpeMeHHu (10301Heil HenpephIBHO);

*  pe3ynbTaThl HECKOJIBKUX OSKCIEPUMEHTOB (10 SO0MHOBPEMEHHO) MOCJIE WX MPOBEICHUS U
OTKJIFOUEHHS OT LIEMHU MUTAHUS COXPAHSIIOTCS B MaMSITH MOAYIIA JuIUTeIbHOE BpeMs (10 30 nHei);

* U3MEpeHHbIe JaHHble, HenocpeacTBeHHo ¢ [{MIM, moryt nepeaaBatbcsi o OeCpOBOIHOMY
KaHaJy CBS3M Ha MOAYIIb OTOOpa)KeHUs (UMCIOBOM WM TpadUUeCKHil) UIH KOMITBIOTED;

* CcHUCTeMa TMO3BOJISIET OPraHM30BaTh OJHOBPEMEHHYIO pabOTy IpyINIbl ydamuxcs Ha 0Oasze
onnoro [1K, 4to 0coOeHHO aKTyalnbHO B IIKOJaX, OTPAaHUYCHHBIX KOJTHYECTBOM KOMIIBIOTEPOB;

* kK ogHoMy Bxoay USB M0XHO moAkiIrounuTh ogHOBpeMeHHO a0 50 LIMM, mpu 3TOM KaxKaslii
UM moxeT OBITh HACTPOEH Ha CBOM JKCIIEPUMEHT, CO CBOMMH CBOWCTBaAMH (pEXHM M 4YacTOTa
U3MEPEHUS, IPOIOJIKUTEIBHOCTD dKCIIEPUMEHTA).

Bce sT0 oOOecmeunBaeT HEOrpaHUYEHHBIE TEXHUUYECKHE BO3MOXKHOCTH Ui TMPOBEICHUS
y4eOHBIX 3KCIIEPUMEHTOB U pealn3aluu yaeOHbIX TPOEKTOB



AJIpecaT mporpaMmbl
[IporpamMma oprueHTHPOBaHA Ha O0YJAFOIIUXCSI BO3PACTHOM KaTeropuu 8-12 mer.

O0beM U CPpOK 0CBOEHHS IPOTPAMMBI
[Iporpamma paccuntana Ha 72 akaJeMUYECKUX Yaca B r0Jl, CPOK peain3alliy IPOrpamMmsl 2 roja.

®opma 00yueHHs: OUHAs

Pexxum 3aHATHIA, IEPHOAUYHOCTD U MPOJOLKUTEIbHOCTD 3aHATHIA
[Iporpamma «L{udppoBeie TEXHOIOTUW» MPOBOAMUTCS B TEUCHHE YU4EOHOTO roga B oobeme 2
yacaB HeJleNto, 3aHsaTie 40 MUHYT, IepeMeHa MeXy 3aHITUsIMU 10 MUH.

Lenun 1 3a7a4u nporpamMmsl

Heab: co3gaHue YCIOBMM I8 Pa3BUTUS AKTHBHOM  JKCIEPUMEHTAJIbHOW  JEATEIbHOCTH
oOyJaronuxcss MOCPEACTBOM OCBOCHHUS M WCIIOJIB30BAHHS MOJYJIBHON CHCTEMBI DKCIECPUMEHTOB
PROLog.
3apaum:

- 3(h(deKTHBHOE WCIIOIB30BAHUE DJIEMEHTOB M COCTABIIIOMUX ITU(PPOBOH UHPPACTPYKTYPHI
LIKOJIBI 7151 YITy4IlleHus: 00pa30oBaTeNIbHbIX PE3yIbTaTOB;

- ¢opmupoBaHue UppOBON IPaMOTHOCTH y YUaCTHUKOB 00pa30BaTENILHOTO MPOIIECCa;

- pa3BUTHE HaBBIKOB UCCIIEJIOBATEIBCKOM JEATEIbHOCTH;

- (opmMupoBaHHME HAay4yHON KapTUHBI MHpa Yy VYUalIUXCS Yepe3 OSKCIEePUMEHTAIbHYIO
NesITeNTbHOCTb;

- pa3BUTHE YMEHHUS MPOBOJUTH MPOCTHIE JaO0OPAaTOPHBIE OMBITHI, AHATU3UPOBATH MOJTYyYEHHBIC
JTaHHBIE.

Conep:xanue nporpaMmbl Y4eOHbIH 1U1aH 1 rox 00yyeHus

Nen/nn Tema Hacer
BCEro | TEOpHsl | MpPaKT.
1 Beeneunne 8 4 4
2 [IpakTryeckue 3aHITHSI C UCIIOJIB30BAHUE MOTYIHHOMN
50 10 40
cucteMmsbl dkcniepumenToB PROLOQ
3 [Ipaktuxym. Pabora ¢ PROLOg 12 - 12
4 Urorosoe 3ansrue 2 - 2
Utoro 72 14 58
Y4eOHblii IJIaH 2 1o 00y4eHust
Ner/mn Tema Hact
BCEro | TEOpus | MpPaKT.
1 BBenenne 2 2 -
2 PaGota Hax WHAMBUAYaIbHBIMU HCCIEI0BATEIbCKUMHU
IIPOEKTaMH € MCIIOJIb30BaHUE MOAYJIBHOW CHCTEMBI 56 8 48
skcniepuMenToB PROLog
3 3amuTa MHANBHIyaJIbHBIX UCCIEN0BATEIbCKUX IPOEKTOB 12 - 12
4 Wrorosoe 3ansaTue 2 2 -
Wroro 72 10 62




HJIaHI/IpyeMLIe pe3yJbTaThbl

B menom, B mporecce caMOCTOSTEIBHON IKCIIEPUMEHTATBHON ACSITEILHOCTH 00yJaoNuecs

NpUOOPETAIOT CIEAYIOINE KOHKPETHBIE YMEHUSI.

OO0yuarmuecsi 0yayT 3HaTh:

MPUHLMIBI TOCTAHOBKY 1€l U 3a1a4 npu paboTe Hall MHIUBUAYAJIBHBIM MIPOEKTOM;
AITOPUTM JIECUCTBUH IIPU BBIIIOJTHEHUH IIPOEKTA;

OCHOBHBIE HCTOUYHUKHU JIUTEPATYpHI;

BUJIbl COBPEMEHHBIX U(POBBIX TEXHOJIOTHUHN U MTpaBUiIa pabOThl CHUMH.

Oo0yuaromuecs OyayT yMeTb:

HaOJI01aTh ¥ U3y4aTh SIBJICHUS U CBOICTBA BEILIECTB U TET;
OTHCBHIBATh PE3YJIbTAaThl HAOIIOIEHHI;

BBIJIBUTATh TMIIOTE3bI;

0oTOMpaTh HEOOXOUMBIE ISl TPOBEIEHUS IKCIIEPUMEHTOB TIPUOOPBI;
BBITIOJIHATH U3MEPEHMUS;

BBIYMCIIATH HOTPEUIHOCTH NPSIMBIX U KOCBEHHBIX U3MEpPEHMUIA;
MIPE/ICTaBIATh Pe3yJIbTaThl U3MEPEHUH B BHJIE TaONUIl U TpadUKOB;
HUHTEPIPETUPOBATH PE3Y/IbTAThl SKCIIEPUMEHTOB;

JIeNIaTh BBIBO/IbI.

JInyHOCTHbIE: MHTEPEC K eCTECTBEHHO-HAYYHbIM UCCEeSOBaHUSAM, HaBbIKM
CaMOCTOATENBHON U rpynnoBor paboTbl, yMEHWE Npe3eHToBaTb pesyrbTaThl.
MeTanpeameTHble: yMEHME NNaHMPOBATb SKCNEPUMEHT, cobmpaTtb 1 obpabaTbiBaTh
AaHHble, aHanM3npoBaTb N MHTEPNPETUPOBATL Pe3ynbTaThl, paboTaTb C MHOPMaLMEN.
MpeamMeTHbIe: 3HaHME NPUHLMNOB PaboThbl LM POBLIX U3MEPUTENBHbBIX MOAYIEN, YMEHNE
NPOBOAMTL AKCNEPUMEHTBI C Ucnonb3oBaHnem cuctembl PROLOg, HaBblkn paboThl B
nporpaMmHoM obecneyeHnn, ymeHne opopmMnsaTb 1 3almLaTb UccregoBaTenbckme
paboThbl.

Bce atu ymenus dbopMupyloTCs 3HAYUTENbHO OBICTpee, €Clid MpU MPOBEACHUU Y4eOHOTO

SKCIEPUMEHTA HapsAy C TPAIUIUMOHHBIM UCHOJB3YIOTCS HU(PPOBBIE U3MEPUTEIbHbIE TPUOOPHI U
CUCTEMBbI, K KOTOPBIM OTHOCHUTCSI MOJTyJIbHas cucTema skciepuMmenToB PROLog.

2. Kommiekc opranu3anMoHHO—TIeAArOrH4YeCKUX yCJI0BHii

Kanennapupliii yueOHblil rpadpux 1roa o0ydeHust

Ne Komu. | [lara Jlara
Tema 3ausaTus. Kparkoe conepxanue 3aHsiTusi
n/n yacoB | teopusi | (paxkr
Tema 1.BBenenue (8uacon)
1 OOmu1re cBefieHNs1 O MPUHLUIAX U3MEPEHHsI C UCIIOIb30BAHIEM 5
U3MEPUTEIbHBIX YCTPOUCTB
2 | MonynbHas cuctema skcniepumenToB PROLoOg 2
3 | Pabota c PROLog 2
4 | TpeGoBaHus K 6€30MIaCHOCTH MTPU MPOBEAECHUH JTa0OPATOPHBIX 2
pabot
Tema2. [IpakTHyecKkne 3aHATHSA € HCIIO0Jb30BAHHE MOAYJIBHOM CHCTEMbI IKCIIEPHUMEHTOB
PROLog
(50uacoB)
5 | OnpeneneHne peakuy Cpebl KUCIBIX U HIEIOYHBIX PACTBOPOB 2
6 | U3yuenue ternoBoro 3¢ dexTa peakiuyu HeHTpaau3anum 2




N3MepeHnne 4aCcTOThl CEpJICYHBIX COKPALICHUM YEIIOBEKA JI0 U

! nocie GU3NIECKON Harpy3Ku 2
8 | M3MepeHue apTepuanibHOTO JTaBICHUS 2
9 | U3mepeHue TemiiepaTypsl HOBEPXHOCTH TeJla YeJIOBEKa 2
10 | M3mepenue Temneparypbl BOJBI 2
11 | U3ydeHue TasiHUS JIbJa 2
12 | smepenne atMoc(hepHOTO TaBIICHHUS 2
13 | M3mepeHne BIa)KHOCTH BO3IyXa 2
14 | U3mepeHune OTHOCUTEIbHON BIa)KHOCTU 2
15 N3ydeHne  yAeIbHOW  AJIEKTPONPOBOAHOCTH  DJIEKTPOJIUTOB 5
HE JJIEKTPOJIUTOB.
16 | Vi3mepeHne BIa)KHOCTH TIOYBBI KOMHATHBIX PACTEHUH 2
17 | Onpenenenue )KU3HEHHOW €MKOCTH JIETKUX 2
18 | CHsTHe BOJIBT-aMITEPHOM XapaKTEPUCTHUKH JIAMITH] HAaKINBAHHS 2
19 | M3ydyeHne MarHuTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB 2
20 | Usydenue mporecca (OTOCHHTE3a 2
21 | UccnemoBanue 3BYKOBBIX BOJTH 2
22 | 3aBHCUMOCTh TPOMKOCTH 3BYKa OT PACCTOSTHUS 2
23 | Kak pacnipocrpansiercs 3ByK? 2
24 | V3y4yeHne CTETeHH 3aIIUTHI OUKOB OT Y D-B m3nydenus 2
25 | U3mepenune ypoBHS OCBEIIEHHOCTH 2
26 | IIpoBepka 3aK0HA OCBEIICHHOCTH 2
27 VYBenuuurensHple npubopel. IlpaBuna pabGotel  co 5
CBETOBBIM MHUKPOCKOIIOM.
28 Pabora ¢  mudpoBeM Mukpockorom. [ Ipurorosienne 5
MUKpOTIpernapara.
29 Pabora ¢  mudpoBeM MuKpockorom. [ Ipurorosnenue 5
MUKpOTIpernapara.
Ipakrukym. Pa6ora ¢ PROLog (124acoB)
30 | PaboTa Ha;m MHIUBHIYATBHBIM IPOCKTOM. 2
31 | Pabota Hax MHIUBHIYAIBHBIM IPOCKTOM. 2
32 | PaboTa Hai MHIUBHIYAIBHBIM IPOCKTOM. 2
33 | PaboTa Ha MHIUBHIYAIBHBIM IPOCKTOM. 2
34 | Kondepennus. [IpeacraBienue pe3yabTaToB paOdOTHI. 2
35 | Kondepennus. [IpeacraBienue pe3yabTaToB paObOTHI. 2
36 | UroroBoe 3ansatue. O0CyxaeHue 3aJaHII Ha JIETO. 2
Kanenaapuvlii yueOHblii rpaguk 2 rog odyuenus
Ne Kosuu. | Jara | Jlara
w/n Tema 3ansaTus. KpaTkoe conep:kanue 3aHATHS acos | Teopusi | hakr
Tema 1. BBenenne (24acoB)
1 TpeboBanus k 6€30MACHOCTH NMPH NPOBEICHUN 5
HCCIIeI0BATENBCKUX
pa0or.
Tema 2. PaGoTa Ha/i MHAMBUAYAJIbHBIMH HCCJIEA0BATEIbCKUMH MPOEKTAMHU €
HCIIO0JIb30BAHME MOAY/IbHOM cucTeMbl JKcniepuMeHToB PROLog (56 yacos)
2 | Be1bop temsl g uccnenosanus. [log6op MeTomKy. 2
3 | Pabora c nureparypoit o TemMe UcCieI0BaHMs. 2
4 | Pabora c nmuTeparypoii 1o TeMe UCCIIEI0BaHUSL. 2
5 | Pabora c nureparypoit o Teme uccie10BaHus. 2
6 | Pabora c muTeparypoit o TemMe UccieI0BaHMsL. 2




7 [Ipaktuueckast paboTra Hax HCCIEAOBAHUEM C 5
MIPUMEHEHHEM ITU(DPOBBIX TEXHOJIOTHH.
8 [IpakTudeckas paboTa Ha/I UCCIEIOBAHUEM C IPUMEHEHHEM 5
IU(PPOBBIX TEXHOJOTHH.
9 [TpakTudeckas paboTa HaJ UCCIETIOBAHUEM C IPUMEHEHHEM 5
IU(PPOBBIX TEXHOJIOTHH.
10 [IpakTudeckas paboTa Ha/I UCCIICIOBAHUEM C IPUMEHEHHEM 5
IU(PPOBBIX TEXHOJIOTHHA.
11 [IpakTudeckas paboTa Ha/I UCCIICIOBAHUEM C IPUMECHEHHEM 5
IU(PPOBBIX TEXHOJIOTHH.
12 [TpakTrdeckas paboTa Ha/ UCCIICIOBAHUEM C IPUMEHEHUEM 5
IU(PPOBBIX TEXHOJIOTHH.
13 [TpakTudeckas paboTa Ha/I UCCIIEIOBAHUEM C IPAMEHEHHEM 5
U(POBBIX TEXHOIOTUH.
14 [TpakTudeckas paboTa Hax UCCIICIOBAHUEM C TPAMEHEHHEM 5
U (POBBIX TEXHOIOTUI.
15 [TpakTideckas paboTa Hal UCCIICIOBAHUEM C TPAMEHEHHEM 5
1M (POBBIX TEXHOIOTUH.
16 [TpakTHdeckas paboTa Ha/ UCCIICIOBAHUEM C IPUMEHEHHEM 5
U (POBBIX TEXHOIOTUH.
17 [TpakTrdeckas paboTa HaJl UCCIICIOBAHUEM C TPUMEHEHHEM 5
HU(POBBIX TEXHOIOTUH. .
18 [IpakTnyeckas pa60TavHa)1 WCCIICIOBAaHUEM C TPHUMEHECHHEM 5
U (POBBIX TEXHOIOTUH.
19 [IpakTnueckas pa60TauHazL UCCJIEJOBAHUEM C ITPUMEHEHHEM 5
U (POBBIX TEXHOIOTUH.
20 [IpakTnueckas pa60TauHazL UCCIIEJOBAaHUEM C ITPUMEHEHHEM 5
U (POBBIX TEXHOIOTUH.
21 [IpakTnueckas pa60TauHazL UCCIIEJOBAaHUEM C ITPUMEHEHHEM 5
U (POBBIX TEXHOIOTUH.
22 | OdopmiieHre HHAUBUAYAIHHOTO TIPOEKTA. 2
23 | OdopmiieHre HHAUBUAYAITHHOTO TIPOEKTA. 2
24 | OdopmiieHrEe HHAUBUIYAIHHOTO TIPOEKTA. 2
25 | OdopmiieHre HHAUBUAYAIHPHOTO TIPOEKTA. 2
26 | PaboTta Hajx npe3eHTalre HHAUBUAYAIHHOTO IIPOSKTA. 2
27 | Pabota Haj mpe3eHTanueil HHIUBUIYaIbHOTO MPOEKTA. 2
28 | PaboTta Haj mpe3eHTanueil HHIMBUIYaIbHOTO MPOEKTA. 2
29 | PaboTta Haj mpe3eHTanuell HHINBUIyaTbHOTO MPOEKTA.. 2
Tema3. 3amuTa HHAMBUIYATbLHBIX HCCIEI0BATEIHLCKUX MPOeKTOB (1249acoB)
30 | Kondepenmus. 3amura HHAUBUIYaTbHBIX IPOECKTOB. 2
31 | Kondepenmus. 3amura nHAMBUAYATbHBIX TPOEKTOB. 2
32 | Kondepenuus. 3ammra HHIUBUYaTbHBIX TPOEKTOB. 2
33 | Kondepenuus. 3ammra HHIUBUYyaTIbHBIX TPOEKTOB. 2
34 | Kondepenuus. 3ammra HHIUBUIYaTbHBIX TPOCKTOB. 2
35 | Kondepenuus. 3ammra HHIUBUYyaTbHBIX TPOEKTOB. 2
36 | UtoroBoe 3aHsTHE. 2
Yci0Bus peaju3alui NPOrpaMmbl
Mamepuanvho-mexnuueckoe obecneuenue npozpammol:
MonyneHass cucteMa skcrnepuMeHTOB PROLog — 3TO KOMILIEKC ammapaTHbIX H

nporpaMMHBIX CPEACTB, 06CCHCHHBaIOIHHﬁ C60p n o6pa60TI<y JaHHBIX SKCIICPUMCHTOB B




06J13.CTI/I PA3JIMYHBIX AUCHUIUIMH C€CTCCTBCHHO - HAYYHOTI'O IMKJIA HEl‘-IEUIBHOﬁ, OCHOBHOH U
CpEAHEN LIKOJIBI.

PROLOg — wuacTh KOMIUIEKCAa CpEACTB OOyueHUs, MpenHa3HadYeHHasl JUIs MPaKTUKO-

OPHEHTUPOBAHHOM JeATeNbHOCTH oOyuaromuxcs. Cucrema crnocoOCTBYeT (OPMUPOBAHUIO
HAaBBIKOB IM(PPOBOTO H3MEPEHUS pE3YJbTaTOB SKCIIEPUMEHTOB IpeIMETHON o0macTu
«Ob6mectBo3nanne u EcrectBo3nanue (Oxpyxaromuidé Mup)» B HAYaIbHOW IIKOJIE U
«EcTecTBeHHO-HAY4YHbIE IIPEMETHI) B OCHOBHOM U CTapLIEH IIKOJIE.

Cucrema PROLog ocHOBaHa Ha aBTOHOMHBIX HHU(POBBIX HM3MEPUTEIBHBIX MOJYIAX

(LIIM), xaxapIii U3 KOTOPBIX MOKET OBITH PACCMOTPEH KaK CaMOCTOSITENIbHBII perucTparop
JAHHBIX, [TO3BOJISIFOIIMM 3aMChIBaTh U XPAHUTH 3HAYCHUS U3MEPSIEMbIX BEJINYMH HE3aBUCUMO

JIPYT OT ApyTa.

B cocraB mudpoBoii 1abopatopun It yYUTENs GU3UKH BXOJUT CIIEIyIOIIee:

Monynbe otoOpaxkenus rpapudeckoit nadopmanuu (MOU-T).

Monyne nutanus (Oatapeiika).

Moayns conpsoxenus (USB).

N3meputensubie Monynu: Moxayns «JlaBinenune»; Moaynb «3Byk»; Monynbs «BraxkHOCT
nouBel»; Monyns «Toxk» u «Hampsokenue»; Monayne «MarautHoe mnosie»; Moayib
«Temneparypa»; Monyns «Temmneparypa mnoBepxHocth», Moayns «pH»; Moayib
«IIpoBogumMocTe»; Moaynb «Y®-By; Moayinb «Ilyascomerpy; Moy «CBery;
[IepconanbHBINA KOMITBIOTED.

®opmbl aTTECTALUMA

Dopmbl OUeHKU YPOBGHA 0OCMUNICEHUIL 00yUalouezocs

JI71st KOHTPOJISL U CAMOKOHTPOJIS 32 3D (PEKTUBHOCTHIO 0O0YUCHUS IPUMEHSIOTCS METO/IBI:
- Tekymue (HaOIIOeHUE, OTIEHKA TPOMEKYTOUYHBIX PE3YJIHTATOB);

- TeMarudeckue (KOHTPOJIbHbIE BOMPOCHI, IPOMEKYTOUHBIE 33 JaHHS);

- wroroBble (MHAMBUAYaTBHBIN TIPOEKT).

Dopmol hukcayuu 00pazosamerbHbIX PE3ya1bMAmMos

g puxcanmuu 06pazoBaTeNbHBIX PE3YABTATOB B paMKaX Kypca UCHOIb3YIOTCS:
- JTHEBHHUK ONBITOB U HCCIEA0BATEIbCKUX MTPOEKTOB;

- MHJIUBUIYaJbHBIA MPOEKT HUCCIICIOBAHUS;

- OT3bIBBI OOYYAIOIIKXCS 110 UTOTAM 3aHATUN U UTOTaM OOyUYECHUSL.

Dopmut npedvasIeHUs U 0EMOHCMPAYUU 00PA308AMETbHBIX PE3YbMAMO06:
- KoHepeHIus.

Dopmbl nodsedeHUs UM 0208 Peanu3auuu RPOZPammol

- IeJaroruyeckoe HaOIOJCHUE;

- MeJarorHyecKuil aHallu3 BHITIOJHEHUS O0yJYaroIMMUCs Y4eOHBIX 3aaHUl;
- aKTUBHOCTH OOYYalOMIMXCS Ha 3aHATUSAX U T.IIL

OueHoYHBbIC MaTepHAaJIbI
Dono ouenouHbIX cpeocme 01 NPOBEOEHU NPOMENCYNOUHOU ammecmayuu
00yyarwuxca 1o JUCUUILITIHE

OI_[CHI/IBaHI/IC Pa3BUTHUA yHAIUXCA MOKHO Ha OCHOBC CJICAYIOLICTO MCPCUHA KOMITETEHITUI:
- C(bOpMI/IpOBaHHOCTB 3HaHUH O IMPpUHIUITIAX ITOCTAHOBKHA Heiaeu u 3ajga4,

- C(bOpMI/IpOBaHHOCTB YMCHUA pa6OTaTB IO aJITOPUTMY HIPH BBINIOJIHCHUUN ITPOCKTA,

- YMCHHC paGOTaTL C UCTOYHUKAMU JINTCPATYPhI;

- PasBUTUC CIIOCOOHOCTH Ha6J'IIOJIaTL " U3y4aThb SABJICHUSA U CBOMCTBA BEIIIECTB U TCII,

- YMCHHC BBIINIOJIHATE U3MCPCHUA, BBIYUCIIATL HNOTPCIIHOCTU HNPSAMBIX WM KOCBCHHBIX



WU3MEpEHUH, MPEACTABIIATh PE3yJIbTaThl H3MEPECHUI B BUJIE TAOIHII U TPAPUKOB;
- YMEHHUE UHTEPIPETHUPOBATH PE3yJIbTAThl SKCIIEPUMEHTOB;
- YMEHHE JIeTIaTh BBIBOJIBI U 3alIUINATh CBOU MPOCKTHIL.
- addekrTuBHas paboTa UHAUBUAYaTbHAS PabOTa U B KOMaH/IaX.

Ilapametpsl onieHuBaHuA: Bricokuil ypoBeHb (o1ieHHBaeTcs B 30.), CpeAHUN yPOBEHD
(oueHuBaercs B 20.),HU3KUN YpOBEHb (o1leHUBaeTcs B 1 Oan)

YpOBEHb OCBOEHUS IIPOIPAMMBI:

Bricokuii ypoBeHs - ot 10-12 GaiioB (0CBOMII IporpamMmy)
Cpennmii ypoBeHb - 0T 6-9 (ocBoMI mporpaMmmy BHE 00X0IUMON
crerienn) Huskuii ypoBeHsb - HUXKeE 6 6ayioB (HE OCBOMI
[IPOrpaMMmy)

OueHka vpoBHS chopmupoBanHocta Y Y/

1. JlmunoctHble YV ]I (HpaBCTBEHHAs OpUEHTALMs], MOTUBAIUS K IO3HAHMIO,
JIUYHOCTHASI TIO3ULIHS)

2. Ilo3uaBatenbHbie YY/I.

3. PerymsruBabie YY/I.

4. KommyHnukatuHble YV /1.

[TapameTpsl olieHUBaHUS: Boicokuit ypoBeHb (orieHnBaercs B 30.), CpeHHii yPOBEHb

(omtenuBaercs B 20.), HU3KUN ypoBeHB (Or1ieHUBaeTcs B 1 6aim)

Yposenb chopmupoBaHHocTH YY1

Bricokwit ypoBens - ot 10-12 6amioB (1oJTHOCTEIO ChOPMUPOBAH)
Cpennuii ypoBeHb - 0T6-9 (4acTUIHO CPOPMHUPOBaH)

Huskuii ypoBeHs - Hike 60ai1oB (He chopMUpPOBaH)

MeTtoanyeckue MaTepuaJibl

OcHOBHasi METOJOJIOTUYECKasi YCTaHOBKA MPOTpaMMbl — 3TO0 OOy4eHHUE HIKOJBHUKOB
HaBbIKaM CaMOCTOSITEIbHOM WHAMBHUAYaTbHON U TPYNNOBOM pabOTHl MO MPAKTUYECKOMY
KCIOJIb30BAHUIO MOJTYJIbHOM cucTeMbl 3kcniepuMenToB PROLog.

OcBoeHme nporpaMMbl IPOUCXOAUT 3a CYET YCBOCHUS TEOPETUYECKUX CBEICHHM IMyTeM
HArJIJHOTO MPAKTUYECKOTO UCIOJIb30BAaHUS MOJIYJIbHOM cUCTeMbl 3KcrepuMeHToB. [lonbop
3aJlaHUl HAmpaBieH Ha Pa3BUTHE 3HAHMM W YMEHUN B 00JIAacTH HU(PPOBBIX TEXHOJIOTHUH,
HCCIIEIOBATENIbCKUX KOMIIETEHITHA.

Jlisa o3HaKOMIIEHHS OOYYalOUIMXCs C CYIIHOCTBIO IKCIEPUMEHTAIbHOTO METOJa, C €ro
pPOJIbIO B HAy4YHBIX HCCIENOBAaHUAX, a TaKkke B (DOPMHPOBAHHU YMEHHI CaMOCTOSITENHEHO
npuoOpeTaTh M MNPUMEHATh 3HAHHS, PA3BUTUU TBOPUYECKHUX CIOCOOHOCTEH NpPUMEHSETCS
y4eOHBIN HKCIIEPUMEHT.

[Tocne BbIMONMHEHHS 00S3aTENBHBIX JKCIEPUMEHTOB (OTBITOB), OOyUYaIOIIUECS UMEIOT
BO3MOKHOCTh ~ CaMOCTOATENIbHO peaju30BaTh WHIAUBUIYANbHbIA 1poekT. llpu 3TOM
MIPOUCXOUT CTAHOBJICHUE U Pa3BUTHE aOCTPAKTHOTO, MPOCTPAHCTBEHHOTO, OTIEPAIHOHHOTO,
aCCOILIMAaTUBHOTO, 0OPA3HOTO BUAOB MBIIIICHHS.

PaGota Haj MpOEKTOM MOKET IPOBOAUTHCS KaK CaMOCTOSITENIbHO, TaK U B TpyIIax.

[Ipu paboTe ¢ AETBMHU UCHIONB3YETCS TEXHOJOTMH KOJUJIEKTUBHO — TBOPYECKOW U
HCCIEA0BATENbCKOM JAESITEIbHOCTH.

3. Cnucox auTepaTypsbl

1. Anxromun M.K. Yuumcs pabotats Ha komnbioTepe, M,2014.



2. AsanecoB B.C. Hayunsie mpo06iemMbl TECTOBOTO KOHTPOJIS 3HAHUH. - M.
Wccnenosatenbckuii neHTp,1994 r.

3. Bbammvaxkos U.A. O xoHnenuuu nHGOpMaTU3AUNA YICOHOTO
nporecca//BectankMOU1,2003r.

4. MonynbHas cuctema sxcniepumMenToB PROLOG: MHCTpYKTHBHO—METO JMUECKHHA
Marepuan ajs negarora — M.: «busnec-Mepunuany), 2011 r.

5. Pabunosuy I1.J1. [IpakTuKyM 10 WHTEPAKTUBHBIM TEXHOJIOTHIM: METOIHYECKOE
nocobue— M.: BUHOM. Jlabopatopus 3Hanuii 2011.

6. Pabunosuu [1.JI. O Texnocdepe Hameit Hooii IlIkomsl. - M.: O6pa3oBarenbHas
MOJTUTHKA.
Ne11-12(49-50),20105

7. Cwmenosa B.I'. MoayneHas cucrema skcnepumeHToB PROLOG : YuebHoe mocobue s
obyuaroruxcsi ¢ uacTpykiusamu / B.I'. Cmenoa, H.}O. Cokonoa, H.A. ®ununmnosa —
M.: Active Education (OOO «busnec-Mepuauan»), 2013. — 112 c. — (Cepus
«CoBpemeHHbIe 00pa30BaTENbHBIE TEXHOJIOTHUNY).

CopepxaHue nporpaMmmbl

MoayJs 1. 3nakomcerBo ¢ cucremoii PROLog

e 3HAKOMCTBO C aIapaTHOW YacThio: M poBbIe m3MepuTenbabie Moxyan (L{IMIM), Mmoxynu orobpaxkeHus: HHPOpMAUH
(rpadmaeckuii — MOU-T, uncnooit — MOU-Y), moxyne nutanus, Mmoayib conpspkenus (USB).

e Pexwumbl padots! LIM: aBTOHOMHBIH, ¢ MozyneM oTobpaxeHnus, ¢ [1K.
[NpensapurenbHas KanuOpoBKa MOJYJICH.
[onxmouenue 1o 50 LIUM k oqnomy USB-Bxony.

Moayas 2. U3yyenne u3MepUTeJIbHbIX MOLYJICH

e  [IpaxkTuyeckoe 3HAKOMCTBO ¢ narunkamu: «Temmneparypay, «3Byk», «ATMochepHoe aaBieHne, «OCBEIEHHOCTDY,
«OTHOCUTENbHAs BIaKHOCTbY, «TOK 1 HanpsbkeHue», «MarHuTHoe nosuey, «BiakxHOCTb MOUBBI».

e  [IpoBeneHue IKCIIEPUMEHTOB: H3MEPEHUE TEMIIEPATYPhI BOJIBI M BO31yXa, U3ydEHHUE TassHUS JIb/1a, HCCIIEJOBAaHUE
3aBUCHMOCTH I'POMKOCTH 3ByKa OT PACCTOSHUS, N3MEPEHUE YPOBHSI BIIaXKHOCTU U JABJICHUSL.

Moayab 3. O0padoTka U aHAJIU3 JAHHBIX

e Pabora B mporpammHom obecnieueHrn PROLog: HacTpoiika mapaMeTpoB W3MEpeHui, TOCTpOeHHEe rpaduKoB,
BBIYMCIIEHUE CPEIHUX 3HAYEHUI, aHAIN3 TIOIPELIHOCTEM.

e  (CpaBHEHHE PE3yJIbTATOB PA3HBIX IKCIIEPUMEHTOB, BBISIBICHNE 3aKOHOMEPHOCTEH

e OdopmIieHne pe3yabTaTOB B BUIE OTUETOB, TIPE3ESHTAIINH, NCCIEIOBATEIBCKUX PaboT.

MonayJn 4. [IpoexTHasi M HCCJIeI0BATEIbCKAasI 1eATeJIbHOCTD

e [lnaHupoBaHHE M NPOBEJCHHUE CAMOCTOSTEIBHBIX HCCIIEJOBAHUIT O BBIOPAHHBIM TEMaM.
e dopMynHpOBaHKE THUIIOTE3, BHIOOP METOJIOB, IPOBE/ICHHE SKCIEPUMEHTOB, 00pa0OTKa TaHHBIX.
e 3amuTa MpPOEKTOB.
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