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1. KomnneKkc OCHOBHbIX XaPaKTEPUCTUK MPOrpaMmsobl

1.1.MoacHUTEeNnbHaAA 3anmcKa
OO6pazoBatenpHas nporpamma «Pu3UKa B SKCIEpUMEHTaX» MpeIHa3HA4YCHA I peaiu3aiuu B
CUCTEME JOTOTHUTEIHFHOTO 00pa30BaHUs BO BHEYPOUHOE BPEMSI.

HaﬂpaBJIeHHOCTL - €CCTCCTBCHHOHAYy4YHas

HoBu3Ha mnporpamMMbl COCTOMT B TOM, YTO B HEW yaemnsercs OOJbIIOE BHHUMaHHE
IIPaKTUYECKON IEATEIbHOCTH YUAIUXCsl: OCBOCHHE U YI1yOJI€HHE B IIKOJIBHOM BO3pacTe 0a30BbIX
noHatuil mo ¢Qusuke. IIporpamma oOcHOBaHa Ha MPHHLIMINAX PA3BUBAIOMIETO OO0y4eHUS,
CIOCOOCTBYET TMOBBILIICHUIO KauecTBa OOydeHUs, (POPMHUPOBAHUIO AITOPUTMUYECKOTO CTHIIS
MBILUICHUS U YCUJICHUIO MOTUBAIIMH K 00yYEHHIO.

AKTyanpHOCTH NporpamMmbl B Hacrosmiee Bpemsi nH(OpMaTH3aMKA OOYYEHUS OTBOAUTCS
OTBCTCTBCHHAA POJIb B PA3BUTHUHM W CTAHOBJICHHUU aKTHBHOﬁ, CaMOCTOATCIBHO MI)ICJ'I?IHIGI?I
JUYHOCTH, TOTOBOM KOHCTPYKTMBHO M TBOPYECKM pEIIaTh BO3HUKAIOIIME Iepes] OOLIeCTBOM
3aga4n. [ToaTOMy 0/1Ha M3 OCHOBHBIX 3a/1a4 JOIIOJHUTEILHOTO 00pa30BaHMUsI COCTOUT B TOM, YTOOBI
[IOMOYb Y4YalllUMCSi B IIOJIHOM Mepe MpOsSIBISTH CBOM CIOCOOHOCTH, Pa3BUTh TBOPYECKUI
MMOTCHIHAJI, THUIITUATHUBY, CaMOCTOATCIIbHOCTD. CDOpMI/IpOBaHI/IC HHTEPECCA K OBJIACHHU IO 3HAHUH U
YMGHI/Iﬁ B 001acTu I/IHq)OpMaIII/IOHHI)IX TEXHOJIOTHI SIBIAETCS BaKHBIM CpCACTBOM ITOBBIIICHUS
KayecTBa 00y4yeHusl.

OTINYMTETbHBIMH  OCOOEHHOCTSAMHM  NPOrpaMMbl  SIBJSIETCS  MCIIOJIb30BaHUE
nabopatopHoro obGopymoBanust mo ¢usuke  «Touka pocray. IIporpamma mnpeamonaraer
00s13aTeNIbHOE MCIOJIB30BAHUE KOMITBIOTEPOB. MeToaudeckue 0COOEHHOCTH peau3aliy mporpa
Aodpecam npozpammol

[TporpamMma TOTIOTHUTENTHFHOTO 00pPa30BaHUs OPUEHTHPOBAHA Ha TIOJPOCTKOB B BO3pAcTe OT
13 1017 ner.

HaGop BOCHUTaHHUKOB OCYIIECTBIISIETCSI Ha JOOPOBOJNIBHOM OCHOBE, IO HHTEpEcaM.
OrpaHn4yeHHuss MOTYT OBITh TOJBKO TI0O MEAWIMHCKUM TMoka3zaHusiM. CocTaB Tpymi
Pa3HOBO3pACTHOM, B 3aBUCHMOCTH OT 0a30BOi MOATOTOBKH moapocTka. [Ipu ycroBum Hamm4aus
onpeAeNEéHHBIX HABBIKOB 00YJAIOMIMICS MOXKET ObITh 3aUMCIICH Ha JPYTOi MOJYJb WM MOTYyYaTh
JIOTIOTHUTEJIbHBIE KOHCYIbTAIIMU, BKIIOYAs JUCTAHIIMOHHBIE, MO CIOKHBIM T€MaM 3a paMKaMH
MIPOrPaMMBI.

Obvem u cpok peanuzayuu npocpammut. 1 ron, 34 yaca B ro.

®dopma 0byuenun — ouHasi, B rpynmnax 1no 12 oOyuarommxcsi.

Dopmul opeanuzayuu 06pa30eamenbHoO20 npoyecca

Dopmel opeanuzayUu OesmenbHOCMU 60CNUMAHHUKOS HA 3AHAMUL

- (dbpoHTaANBHAS paboOTa;

- WHIMBHIyaJIbHAsS paboTa;

- paboTa B MaJbIX TPYIIaX;

- KOJIJICKTUBHAS paboTa;

— paboTa C 3IeKTPOHHBIM yYEOHUKOM.

Dopmul nposedeHUs: 3AHAMULL

- yueOHOe 3aHATHE;

- JICKIIUS;

— MacTep-KJacc;

- MacTepcKas;



- TBOpYECKasi BCTpeUa C MPoPecCHOHATAMY;
- 3alUTa IPOCKTOB.
Pestcum 3anamuii: 1 pa3 B Heeno 1o 1 yac.

1.2. Uenn v 3aga4m nporpammel
Heas mnporpammsel - HumenrekmyanvHoe pasgumue nNoCPeocmeomM 6061eYEHUs 8
00pa3068amMeNbHYI0  0eAMENIbHOCb € UCNONb308AHUEM — KOMHBIOMEPHBIX — MEXHOA02ULl  C
B03MOIAICHOCHBIO OdbHelulell NPopecCUOHATbHOU OPUEHMAYUU.

3agaum nporpamMmbI:
obpasosamenvHvle:
- mpuoOpereHue 3HaHUM M0 paboTe ¢ IHTepaKTUBHBIMHM MOJIENISIMHU, KOTOpBIE
BBIIIOJIHEHBI C IPUMEHEHUEM HOBEHIINX IpapuuecKruX TEXHOJIOTUH, TO3BOISIOIINE
MIPOBOJIUTH HATJISAHBIE SKCIIPUMEHTHI B JTF000H IIKOIBHON AUCIUILIHHE.
- (QopmupoBaHUE HABBIKOB PabOTHI C pa3IMYHBIMU UCTOYHUKAMU HH(POPMALHH,
BKJIIOYAs 2JIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI.
pazeusarowjue:
- pa3BUBATH JOIMYECKOE MBILIUIEHUE U POCTPAHCTBEHHOE BOOOPAKEHUE;
- pa3BUBAaTh BHUMaHUE U YMEHHE KOHLIEHTPUPOBATHCS;
- pa3BUBaTh YMEHHME I[UIAHUPOBAaTh WU IIPENyrajblBaTb BO3MOXHbBIE HECTaHJIAPTHbHIE
CUTYalluu;
- pa3BuBaTh (aHTA3MIO Yepe3 CO3/IaHHE CLICHAPHBIX IUIAHOB;
- pa3BHBaTh IIIyOMHY, CAMOCTOATEIbHOCTb, KPHTUYHOCTb, THOKOCTb, BApUATUBHOCTD
MBILIICHHS.
gocnumamesnvHole:
- BOCIIUTBIBATh CTPEMJIEHHE K CAMOOOPa30BaHMIO;
- BOCIIUTBIBATh YyBCTBO OTBETCTBEHHOCTH 3a CBOIO paboTy;
- BOCHHUTBIBaTh JOOPOXKEIATENbHOCTh IO OTHOLIEHUIO K OKPYKaloLIUM, YYBCTBO
TOBapHUIIECTBA.



1.3. ComepRaHue nporpammoi.

YyeOHbIii J1aH.

Tema IIpakTHkKa Teopus Bceero
1 1
Beenenue. NHcTpykTax o TEXHUKE
0€30MMaCHOCTH.
WudopmanimonHast MoAeNs y4eOHOTO Tiporiecca. 1 1 2
MeToauka (dbopmupoBaHus ¢buznyeckux 1 1 2

HpeHCTaBHeHI/Iﬁ Ha OCHOBC MOACIBHOI'O
KOMIIBIOTCPHOI'O SKCIICPUMCHTA.

KoncTpynpoBanue co6cTBEHHBIX 1 0 1
BUPTYAJIbHBIX Y4eOHbIX 00BEKTOB.
OcHOBHBIE U IPOU3BOJIHBIE (PU3UUECKHE 1 1

BCIIMYHHBI 1 UX UBMCPCHUSI.

M3mepuTeNnbHbIE PUOOPHI, THCTPYMEHTHI, MEPBI. 1 1 2
Jrarnbl TUTAHUPOBAHHS " BBITIOJTHCHHS] 1 1 2
HKCIIEPUMEHTA.

Tabmuper u rpadguku. OOpaboTKa pe3ynbTaToB 2 0 2
M3MEpPEHHUIA.

PaznmuHbpie  METOABI U3MEpPEHHUS (PUINICCKUX 2 0 2
BEITMYMH.

Du3nyecKuii NPAKTHKYM. 18 0 18
IIpoMe:xyTOYHAA aTTEeCTALUA. 1 0 1

Conep:xanue y4eOHOro 1niaHa

Beenenue (14)

PykoBoiuTENh 3HAKOMHT OOYYAarOIIMXCS C IENBI0 W 33Ja4aMd, C METOIMKOU
NPOBE/ICHUS 3aHATHH, C TPUMEPHBIM TUTAHOM paboTHl. PacckasbiBaeT mpo MpaBuiIa TEXHUKH
0€30IaCHOCTH B KOMIIBIOTEPHOM KJTacce.

HNudopmaunonHas Mmoaeab yueOHOro npouecca (24)

CocTaB UCTOYHUKOB y4eOHOW HHPOPMALIMU U cIOCOOBI MHPOPMALIMOHHOTO OOMEHa B
UHPOPMALIMOHHO-00pa30BaTEIbHOM cpee.

Copneprxanue BUPTyaJbHOW MH(YOPMAIIMOHHON Cpebl. DIEKTPOHHbIE yueOHbIe U3JaHMUs.
@opMbl M JKaHpPHl M3aHUHM (PJNEKTPOHHBIE YYEOHUKH W 33JaYHHUKH, TPEHAXKEPH U
PETEeTUTOPDI, FTEKTPOHHBIE KATaJIOTH U KOJIJIEKIMH, JIEKTPOHHbIE SHIIUKIONEIUH U T.JI.).
Xapaxrepucrtuka Internet-pecypcoB ecrecTBEHHOHAYYHOTO TIpouiIei.

MopenupoBanue (24)

Mopenu u ux QyHKITUU:
> rHOCEOJIOTHUYECKHE (ANMPOKCUMAIIMOHHAS, 3aMECTUTEIbHO-3BPUCTUYECKAS,
AKCTPANOJISIIIIOHHO-TPOTHOCTHYECKAS!, TPAHCISALIMOHHAS, UJUTIOCTPATUBHAS);
> JAuJakTU4YecKue (CpeAcTBa HArIATHOCTU MPU MPEAbIBICHUH 3HAHUS, CPEICTBA
0TpabOTKU MO3HABATENILHBIX YMEHUN U ()OPMUPOBAHUS HABBIKOB, CPEACTBA



KOHTPOJISl YpOBHS ¢(hOPMUPOBAHHOCTH 3HAHUI U yMEHHI);
> merononorudeckue (HopMupoBaHHE OMbITa y4eOHOTO UCCIICAOBAHUS C
NOJy4eHHUEM CYOBEKTUBHO HOBOTO 3HAHMS, MOJCIBHBIN KCIIEPUMEHT KaK METO.
MO3HAHMUS).
MoenbHble 1a00paTOpHbIe PA0OTHI KaK CPEJCTBA MOIACPKKH YUSOHOTO HCCIIEJOBAHUS:

> mpoBeaeHHs HAOMIOACHNUS, KiIacCH(pHUKAIMA, 00001eH s (PaKTOB, BBACICHUS CXO/ICTBA U
pa3yIn4Mii, BBIABICHUS 3aKOHOMEPHOCTEH;

MPOBECHUS HHTEPIPETALNH JAHHBIX;

00BsICHEHUS HA0JI0JaeMBbIX SIBJICHUH U BBIIIBUKEHUE TUTIOTES;

IJIAHUPOBAHUS U IIPOBEIEHUS IKCIIEPUMEHTA C LIE€IbI0 IPOBEPKU THIIOTES;
(bopMyIHpOBaHUS BBIBOJIOB M 3aKJIIOUCHHUI HA OCHOBE NMPOBEAEHHOTO UCCIIECJOBAHUSI.
Metoabl n3mepenusi puzunveckux BeaununH (104)

OcHOBHBIC U TIPOU3BOJIHBIE (PU3UYECKHE BEIMUMHBI U UX U3MEpPEeHUs. ENMHUIIBI U 3TalOHBI
BEJIMYMH. AOCOIIOTHBIE U OTHOCUTENIbHBIE MOIPEUIHOCTH MPSIMBIX U3MepeHuid. Vi3meputenbHble
npuOOpbl, THCTPYMEHTHI, Mepbl. MIHCTpyMeHTanbHbIe MOTPEHIHOCTH W IMOTPEIIHOCTH OTCUeTa.
Kpome wu3yueHuss TeopeTHyeckoro maTepuana, ydalldecs cpasy HaduMHAOT paboTy ¢
U3MEPUTENIbHBIME TTPUOOpaMU, KOTOPBIE BXOST B MEPEUYCHb KOMILIEKTOB OOOPYIOBaHMS IS
MPOBEJICHUS J1a0OPATOPHBIX pabOT HA OCHOBHOM T'OCYJJaPCTBEHHOM 2K3aMeHe 1o (hu3nKe

Otanbl MJIAHUPOBAHUS U BBINOJIHEHUS SKCIEpUMEHTa. Mepbl MpegoCTOPOKHOCTH TPHU
MIPOBEJICHUH YKCIIEPUMEHTA. Y UeT BIUSHUS U3MEPUTEIbHBIX TPUOOPOB HA UCCIIEyEeMBbIi IIpoIiecC.
Br16op MeTo1a u3MepeHuil 1 U3MEepUTENbHBIX IPHOOPOB.

CriocoObl KOHTPOJISL PEe3yIbTATOB M3MEPEHUM. 3alnCh Pe3yabTaTOB H3MEpEeHUU. Ta0JmIbl 1
rpaduku. O6paboTka pe3ynbTaToB u3MepeHwit. OOCYXKICHHE W TPEICTABICHUE TOTYyYSCHHBIX
pe3yJbTaToB.

W3mepenuss BpeMeHU. Meronbl M3MEpEHHUs TEIUIOBBIX BEJIWYMH. MeETOJpl U3MEpEHUs
AIIEKTPUYECKUX BEIMYMH. MeToAbl H3MEpPEeHHsT MarHUTHBIX BEIUYMH. MeToabl H3MEpeHHUs
CBETOBBIX BEJIMYMH.

Puznyeckuii npakTukyMm (184)
Hrorosoe tecruposanue (14)

V V V V

1.4. NnaHnpyemble pesy/bTaThl
B pesynbprarte peanuzaiuu nporpaMmbl y o0ydaroniuxcs OyayT chopMUpPOBaHbL:

JIMYHOCTHBIE PE3YIbTATHI:
- ['oTOBHOCTP ¥ CIIOCOOHOCTP K CaMOCTOATEIBHOMY OOYYEHHIO Ha OCHOBE Y4eOHO -
MO3HABATENILHON MOTHBAIlMU, B TOM YHCII€ TOTOBHOCTH K BBIOOPY HampaBieHHUs MPO(UIBLHOTO
00pa30oBaHMs C YU€TOM YCTOMUMBBIX TO3HABATEILHBIX HHTEPECOB.
- OcBoeHHe MaTepHualia Kypca Kak OJHOTO U3 WHCTPYMEHTOB MH()OPMAIIMOHHBIX TEXHOJIOTUH B
JaNbHeNIe yaé0e 1 MOBCeAHEBHON KHU3HU.
MeranpeamMeTHble pe3yabTaThl:
- OCBOEHHE CITOCOOOB PEIICHHsI MPOOJIEM TBOPUYECKOTO XapaKTepa B )KU3HEHHBIX CUTYAIUsX;
- YMEHHE IUIaHUPOBaTh, KOHTPOJIUPOBATH W OOBEKTUBHO OIIEHWBATh CBOM YMCTBEHHBIC,
¢dusznveckue, yueOHbIle W MPAKTUUECKHE JEHCTBUS B COOTBETCTBHH C TOCTABJICHHOW 3ajadeil u
YCIIOBHSIMU €€ peaTnu3allui;
- CIIOCOOHOCTh MPUHUMATH M COXPaHATh YYeOHYIO IIeNIb U 3a7a4y, TUIAHUPOBATH €€ PeaTn3allnio,
KOHTPOJIMPOBATh W OIICHWBATH CBOM JICWCTBUS, BHOCHUTH COOTBETCTBYIOIINE KOPPEKTHUBHI B UX
BBITIOJIHEHHE.
- CTPOUTH PACCYKIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHUSM U OT YaCTHBIX
SBIIEHUH K OOLITMM 3aKOHOMEPHOCTSIM, CTPOUTh PAaCCYXJICHHE Ha OCHOBE CPAaBHEHHSI IPEAMETOB U
SIBIICHUH, BBIJIEIISAS IIPU 3TOM OOIIKE IPU3HAKHY.
- (opMupoBaHNE U PA3BUTHUE KOMIIETEHTHOCTH B 00JACTH HCIOJB30BaHUS WH(GOPMAIMOHHO -
KOMMYHUKAIIMOHHBIX TEXHOJOTHUIA;
- OBIIaJieHHE CI0cO0OM BBIOOpa Hamboiee 3G (HEKTUBHOTO criocoda pemeHns yaeOHOH 3a1aun B




3aBUCUMOCTHU OT KOHKPETHBIX YCIIOBUM;
- YMEHHE CTPOUTH JIOTUUECKUE LN PACCYXKACHUN;
- YMEHME aHaJIM3UPOBATh PE3YyJIbTAT CBOUX JACHCTBHI;
- YMEHME YCTAHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBS3H.
IIpeMeTHBIE PE3YJIbTAThI:

Jannast mporpamMma criocoOCTBYET JOCTHKEHHUIO 00YYarOIIMMHUCS MPEAMETHBIX
pe3ynbTaToB yueOHOro npeamera «Dusmkay.
Yyammiicst HAyYuTCs:
- co0xroath mpaBuia 6€30MacHOCTH M OXPaHbl TpyAa MpH paboTe ¢ yueOHbIM U J1a00paTOPHBIM
000pyI0BaHUEM;
- paborath c VIHTEpaKTUBHBIMH MOJEIISIMH, BBHITIOJTHEHHBIMH C TIPUMEHEHHUEM HOBEHIIUX
rpauuecKrux TEXHOJIOTUH, MO3BOJSIOUIMMHU IPOBOAUTH HATJISAIHBIE SKCIIEPUMEHTHI;
- TOHUMATh CMBICI OCHOBHBIX (PM3MUECKUX TEPMUHOB: (PU3HUECKOE TeNo, (pU3nuecKkoe sBICHHE,
dbuznueckas BeIMUMHA, €IUHUIBI U3MEPEHUS;
- pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIMTh HpPU MOMOIIM (PUIUYECKHX METOOB;
AHAIM3UPOBATH OT/AEIbHBIC 3TAIbl IPOBEIACHHS UCCIICOBAHUA U UHTEPIPETUPOBATH PE3YIbTATHI
HaAOII0/IEHUH U OIBITOB;
- CTaBUTHh BHUPTYAJIbHBIC OIBITHI 10 HCCICIOBAHUIO (PU3MUYECKUX SIBJICHUH WM (PU3UIECKUX
CBOMCTB Ten ©0e€3 HCNONb30BaHUS MPAMBIX H3MEpPEHHH; npu 3ToM  (HOPMYJIHpPOBAThH
npoOiieMy/3agadqy y4eOHOTO O3KCICpUMEHTAa; COOHMpaTh YCTAaHOBKY U3  IPEIJIOKEHHOTO
000py10BaHUs; IPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBL.
- TPOBOAUTH MIpsIMble M3MEpeHMs] (PU3UYECKMX BEIMYMH: BpPEMs, pacCTOSHHE, Macca Telna,
00BEM, cuila, HaMpsDKEHHUE, CHIIa TOKA; IPU 3TOM BBIOMPATh ONTUMAIBHBIA CIOCO0 U3MEPEHUS U
MCIOJIb30BATh MPOCTEHIIINE METOBI OLIEHKH MOTPEIIHOCTEH U3MEPEHUH.
- TPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIUYHH C HCIOJB30BAHUEM IMPSMBIX
U3MEpPEHUIl: MpPH 3TOM KOHCTPYHMPOBaTh YCTAaHOBKY, (DMKCHpPOBAaTh PE3YJIbTAaThl MOJYy4YEHHOU
3aBUCUMOCTH (PM3UYECKUX BEJIIMYMH B BUJI€ TaOJIUI U TpaUKOB, 1eJaTh BHIBOABI IO PE3yJIbTaTaM
UCCJIEJIOBAHUS,
- TpPOBOAMTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEJIMYUH: IPU BBIIOJHEHUH H3MEPEHUN
coOuparh 3KCHEPUMEHTAIBbHYIO YCTaHOBKY, CIE€Ays MPENJOKEHHON WHCTPYKIUH, BBIYUCISTH
3Hau€HUE BEIMYMHBI U AaHAJU3UPOBATH MOJYYEHHbIE PE3YybTaThl C YUYETOM 3a/laHHOM TOYHOCTH
U3MEPEHHUI;
- QHAIM3UPOBATh CHUTYyallUd TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, Yy3HaBaTb B HHUX
MPOSIBIICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUH WM 3aKOHOMEPHOCTEH U MPUMEHATH UMEIOIIHECS
3HAHUS TSI UX OOBSICHEHHUS,
- COCTaBJATH CXEMbl DJIIEKTPUYECKUX IeNedl C TMOCIEN0BAaTEeIbHBIM U  MapajlieIbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS HJIEMEHTOB AIEKTPHUUECKUX LiEeNei
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOIBTMETD).
- HCIIOJIb30BaTh OINTHYECKUE CXEMbl Ul MOCTPOSHHsS H300paXeHHWH B IUIOCKOM 3epKaje H
cobuparotei TuH3e.
- UCIONB30BaTh TPHU BHINOJHEHUH YYeOHBIX 3aJa4 Hay4HO-TIONMYISAPHYIO JIUTEPATypy O
(bu3nyecKuX SIBICHUSAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.
- NPOBOOUMb KOCBEHHbIE USMEPEHUS. (DUSUYECKUX BETUYUUH .
IUIOTHOCTU BEIIECTBa; CHIIbI Apxumena; kodp@uimeHTa TpeHHs] CKOJIbKEHHsS; >KECTKOCTH
NPYXKHUHBI; TEpUoJa M 4YacTOThl KOjeOaHMH MaTeMaTH4YecKOoro MAasTHUKA; MOMEHTa CHJIbI,
JEHCTBYIOIIETro Ha pblyar; paboThl CHJIbl YIPYTOCTH MPHU MOABEME TPYy3a € MOMOILBIO MTOABHKHOTO
WIM HETOABM)XHOTO OJIOKa; pabOThl CHUJIBI TPEHUS; ONTHYECKON CHIJIBI COOMpAIoIel JIMH3BI,
AIIEKTPUUYECKOTO COMTPOTHBIICHUS PE3UCTOPA; PAOOTHI M MOIIIHOCTH TOKA;
- npeocmasnAms  IKCHEPUMEHMANbHble pe3yibmamel 6 eude mabauy, 2pagukos uiu
cXemamu4eckux pucyHKo8 U 0elams 6bl00bl HA OCHOBAHUU NOJYYEHHLIX IKCHePUMEHMATbHBIX
OAaHHbIX. O 3aBUCUMOCTH CHJIbI YIIPYT'OCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHH AedopMaruu
MPYKUHBL; 0 3aBUCUMOCTH TEpHo/ia KOJeOaHN MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH; O
3aBUCHMOCTH CUJIbl TOKA, BOSHUKAIOIIECH B TPOBOJIHUKE, OT HAMPSIKEHUS HA KOHIAX MPOBOJAHUKA;




O 3aBHCHMOCTH CWJIBI TPEHHUS CKOJIbKEHHUS OT CHIJIBI HOPMAaJIbHOTO JaBIEHHUS; O CBONCTBax
M300pakeHHs, MOTYUYEHHOT'O C TOMOIIBbIO COOMpAIOIIEeH JIMH3BI;

- NpPOBOOUMb IKCNEPUMEHMATLHYIO NPOBEPKY (DUUHECKUX 3AKOHO8 U CledCmEutl. TPOBEpKa
npaBWiia I SJCKTPHUECKOTO HAMPSHKEHUS MPU IMOCIIEOBATEILHOM COSAMHEHUU PE3UCTOPOB,
MIPOBEPKa MPABHJIA ISl CHITBI SJIEKTPHYECKOT0 TOKA MPH MapajlieIbHOM COSTUHEHUH PE3UCTOPOB.
Yyammiicst MOJyYUT BO3MOKHOCTD HAYUMTHCS:

- NOHUMAMb POJib IKCHEPUMEHMA 8 NOJIYYEHUU HAYYHOU UHDOpMayuU;

- 0CO3HABAMb YEHHOCTb HAVUHBIX UCCAe008AHUL, POb (QUUKU 8 PACUUPEHUU NPeOCABIeHUl
00 OKpydrCarouem mupe u ee K1a0 8 YIy4uleHue Kaiecmea HCusHu,

- UCNONBb308aMb  NPUEMBL  NOCMPOCHUs Qu3uuecKux Mooerell, NOUCKA U GHOPpMYIUPOSKU
00Ka3amenbeme 6blOSUHYMbIX 2UNOMme3 U Meopemuieckux 6bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNICHHBIX (haKmos,

- CpasHuBamv MOYHOCMb UBMEPEHUs (UUUECKUX BEIUHUH NO BENUHUHE UX OMHOCUMENbHOU
HOCPEULHOCIU NPU NPOBEOCHUU NPIMbIX USMEPEHUIL,

- CAMOCmMOSMENbHO NPOBOOUNMb KOCEEHHbIE UBMEPEHUSL U UCCIe008AHUSL PU3UYECKUX BETUYUH C
UCNONIL30BAHUEM PAZIUYHBIX CHOCO008 UBMEPEeHUs (PUULECKUX BelUHUH, 8blOUPAMb CPeoCcmad
usMepenuss ¢ Y4émom HeoOX0OUMOU MOYHOCIU UMePeHUll, 000CHOB8bIBAMb blOOP Cnocoba
usMepeHus, adeK8amHo20 NOCMAGIEHHOU 3adaye, NPOBOOUNMb OYEHK)Y O00CMOBEPHOCMU
HOJYYEHHBIX Pe3yIbmamos;

- co30asamb coOCMBeHHbIe NUCbMEHHble U YCMHble COOOUleHUsl O PUUYECKUX ABNeHUSIX HA
OCHOBE  HECKONbKUX UCMOYHUKO8 UHGOpMayuu, yyumoléds O0COOEHHOCmU — ayOumopuu
CBEPCMHUKOS.

- paziuuams 2paHuybl RPUMEHUMOCIU (DUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOwull xapakmep
DYHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCMb UCNOAb308AHUS. YACMHBIX 3aKOHO08 (3akon [ yKa,
Apxumeoa u op.).

2. Komnnekc opraHM3auUmnMOHHO-NeaarormyecKkmx yCaoBmm

2.1. dopmbl aTTECTALMM/KOHTPONA

Ne IIpeamer oneHuBanus DopMEbI 1 Kpurepun | Ilokaszaten Bunst
METO/IbI OIICHUBaHU u KOHTpOJIsI/aTTec
OLICHUBAHMUS b OIICHUBAHU Taluu
s
1 | Onpenenenue ypoBHs | /lnarHoctuuec | 3HaHue Bricokuit Bxonnoi
3HAHUH. Kast pabora. teoperuue | Cpeanuii KOHTPOJIb
CKOT'o Husknii
Marepuania,
0003HaueH
us
buznuecku
X BEJIMYUH.

2 | Onpenenenue crenenu | Onpoc, TecTsl | 3HaHHE Bricokuit Texymmit
YCBOEHUS yUYalIMMHCS | CaMOIIPOBEPKH, | mpoiaeHHo | CpeaHuii KOHTPOJIb 110
y4eOHOro MaTepuaia. PENETUTODSI, ro Huzkuit 3aBEPLICHUIO

MIPAaKTHYECKUE | MaTepuana. OTJENbHBIX TEM
3a/1aHusl.




3 | Onpenenenune crenenu | KontponsHeie | 3HaHue u Bricokuit [TpomexxyToun
YCBOEHUS YUYAIIUMHCS | pabOThI ucnonb3oB | Cpennuit bIil KOHTPOJIb
y4eOHOr0 Marepuara. aHue Huzkuit
IIPUEMOB
MIOCTPOEHU
s
bu3nIecKn
X MOJICIEH,
IIOMCKA U
bopmynup
OBKH
JI0Ka3aTelb
CTB
BBIJIBUHYT
BIX
TUIIOTE3 U
TEOpEeTHYE
CKHX
BBIBOJIOB
Ha OCHOBE
AMITUPUYEC
K1
YCTaHOBJIE
HHBIX
(dakToB.

4 | Onpenenenue usMeHeHus | Mtorooe Beimosniene | Bricokuii Hroroseii
YPOBHSA pa3BUTHS | TECTUPOBAHHUE | € Cpennuit KOHTpPOJIb
yuamuxcsa. Onpeznenenue naboparop | Huskuit
pe3yJIbTaTOB O0yUYEHHUSI. HBIX paboT
U3 paszeie
oo

2.2. KomnieKc opraHn3aumMoOHHO-NeaarorMyeckmx ycaosui
Kabuner, ocHaeHHBIH 110 BceM TpeOOBaHHUSIM O€30MaCHOCTH M OXPaHbI TPya.
Cromnsl - 12 .
Crynps - 12 mwr.
Komnetorepst - 12 mrT.
WHTepakTHBHAs NaHETb
[TocTosIHHBIN AOCTYH B CETh MHTEPHET.
[Iporpammuoe oOecriedenne (omepamuonHas cucrema Windows; Jlaboparopusi ¢u3uKu
€CTECTBEHHOHAYYHOU HaIpaBiIeHHOCTH «Touka pocTa)



2.3. CNUCOK UCTOYHUKOB MHPOPMaLIMK

1. Bymwipckuii I'. A., Caypos FO. A. DxcniepuMeHTanbHbIe 3aa1a4uu 110 ¢usuke. 10—11 ki1
obmeobpazoBar. yupexaenuid: Ku. s yuurens. M.: [Ipocsemenue, 1998.

2. Bcepoccuiickue omummnuazsl o ¢puszuke. 1992—2001 /Tlox pen. C. M. Kozena, B.

I1. Cnobonsnuna. M. :BepOyit — M, 2002.

3. Kabapoun O. @., Opnos B. A. JkcniepuMeHTaIbHBIC 3a/1aHus 1m0 (puzuke. 9—11 Ki.:
YyebHnoe mocobue it yyarmxcsi o01ieo0pa3oBaTeIbHbIX yapexaeHu. .:Bepoyit —M,
2001.

4. ®wuzuka. Y. 1. Bcenennas / Ilep. ¢ anri.; [Tog pen. A. C. AxmartoBa. M.: Hayka, 1973.

5. Ousnveckuil MPaKTUKYM ISl KJIAcCOB ¢ yriIyOJaeHHbIM n3ydeHueM ¢pusuku. 10—11 xo. /
10. U. duk, O. ®. Kabapaun, B. A. Opnos u ap.; [lox pen. 0. U. uxka, O. ©.
Ka6apmuna. M.: [Ipoceemenue, 2002.

6. Poooicepc Dpux. duznka yist modo3HatenbHbIX. T. 1.Matepus, aBmkenune, cuia / [log
pen. JI. A. Apunmosuya.M: Mup, 1969.

DJIeKTPOHHBbIE Y4eOHbIe MOCOOU:
1. O.I'.llaprkoBa ®usznyeckuii npaktukym: s 7-10 kiaccoB ¢ yriyOJEHHBIM U3yYEHUEM
¢u3ukn/O.I . IapekoBa.-M.: Hucteie nipyast,2008.-32c.: wi. - (bubnmoreuka «IlepBoro
CeHT0ps», cepust «Dusuka». Beim. 20).

2. IIporpammusiii Monyne «MHTepakTuBHas pusnka» «HTEmIeKkTyanpHas mkoaa» OO0
«MHCTUTYT NHHOBALIMOHHBIX TEXHOJIOTHI, T. [Iepmsb, 2018 .
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