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1.

1. O01mue MoJI0KeHHu s

®onx omeHouHblx cpeacTB (POC) mnpeaHa3HauyeH IS KOHTPOJS M OLICHKU
00pa30oBaTeIbHBIX JIOCTHKCHHN 00YYarOIINXCs, OCBOUBIIHX MPOTPaAMMYy OUCYUNTIUHBL
OVII/I.14 ®duszuka.

2.00C BKIIOYAET KOHTPOJBbHBIE MaTepuaibl Uil MPOBEACHUS TEKYIIEr0 KOHTPOJSA U

IPOMEXKYTOUHOM arTecTanuu B popme nuddepeHImpoBaHHOTO 3a4éTa .

3. ®OC pa3paboTaH Ha OCHOBAHUHU:

®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
®denepauun» (C MOCIEAYIOIUMA U3MEHEHUSIMHA);

npuka3za MuHucTepcTBa o0Opa3zoBaHuss W Hayku Poccuiickoii ®enepauuu  OT
17.05.2012 Ne 413 «OO6 yrBepxkaeHUU (enepaibHOr0 TOCYJapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAApTa CPEAHEro OOIIero oOpa3oBaHUA» (C MOCIEAYIOUIMMU
VU3MEHEHHUSIMU );

®enepabHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHus 110 cnernuanbHocT 35.02.16 « DkcmuryaTtanus u
PEMOHT CEJIbCKOXO03IMCTBEHHOM TEXHUKU U 000pYyI0BaHUs», TpUKa3 MUHKHCTEpCTBA
oOpazoBanus u Hayku P® ot 09.12.2016 Ne 1564 (3apeructpupoBano B Muntocte PO
22.12.2016, peructpaunonHusbiii Ne 44896).

denepasibHOrO  mepevyHs  y4eOHUKOB,  PEKOMEHIOBAaHHBIX  MUHHUCTEPCTBOM
oOpazoBanus Poccuiickoii ®enepanvu K HCMHOJb30BaHUIO B 00pa3oBaTEIbLHOM
mporiecce B 001eo0pa3oBaTenbHBIX yupexkaeHusx Ha 2020— 2021 yueOHbIi TO/I.
[IpumepHOii OCHOBHOM  00pa3oBaTENbHOU NporpamMMbl  CpEIHEr0  OOILEro
oOpazoBaHus, o0J00peHa  pelieHreM  (eneparbHOro  y4eOHO-METOJUYECKOTro
o0beIMHEHUS 10 0011IeMy 00pa3oBaHuUIO (TTPoToKoJ 3aceaanus ot 28.06.2016 Ne 2/16-

3);

- npuka3za MunoOpHayku Poccuu ot 17 mast 2012 roga Ne 413 «O0 yTBepkaeHUH

dbeneparbHOro TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEHErO 00IIEro
obpazoBanus (B penakiuu oT 29 utons 2017 roga);
-nporpammbl gucturuinabl OYI1/1.14 dusuka.



YmMmenuns:

1 | YMmenue 1: onucbIBaTh U 00BACHATH (pU3HUECKHE SIBJIEHHUS H CBOICTBA TeJI: IBIKCHHE HEOCCHBIX TEJI M HCKYCCTBEHHBIX CITYTHUKOB 3E€MIIH;
CBOMCTBA ra3oB, KUAKOCTEH U TBEPABIX TEIl; AEKTPOMATHUTHYIO HHAYKIHUIO; PACIIPOCTPAHEHHUE dJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA
CBETa, U3JIy4E€HHUE U MOTJIOIEHHE CBETa aTOMOM, (POTOAP(EKT; OTIMYATH FMIIOTE3bl OT HAYYHBIX TEOPUH;

2 YMmenue 2: AeJaThb BBIBOJAbI HAa OCHOBC 3KCIICPUMCHTAJIbBHBIX JJTAHHBIX

NMPUBOAUTH MIPUMEPDI, ITIOKA3LIBAKOIIUE YTO: Ha6JIIOI[eHI/I5I N OKCIICPUMCHT ABJIAIOTCA OCHOBOM JJI1 BBIABHUXKXCHUHA THIIOTE3 U TGOpI/Iﬁ;
IMO3BOJIAIOT HPOBCPUTH UCTUHHOCTH TCOPCTHUYCCKUX BBIBOAOB, (bl/ISI/I‘-IGCKaSI TCOpUA [[aéT BO3MOYKHOCTb OOBSICHITH U3BECTHBIC SIBJIICHUS pupoabl
" HAaYYHBbIC (1)8.KT]':>I; MMpCACKAa3bIBaATh €IS HCU3BCCTHLIC ABJICHH,

NPUBOIUTH MPUMEPhI NPAKTHYECKOI0 HCII0JIb30BaHUA (PU3NYECKNX 3HAHMI: 3aKOHOB MEXaHUKHU, TEPMOJIUHAMUKH U DJIEKTPOJUHAMUKN B
SHEPreTUKE; Pa3IMUHbIX BHJIOB 3J€KTPOMAarHUTHBIX U3JTy4eHUN AJIs pa3BUTHUS PAJAHO- U TEIIEKOMMYHHUKAIUNA; KBAaHTOBOHM (PU3MKH; B CO31aHUN
AJIEPHOMN SHEPreTUKH, J1a3€POB;

3 | YMenue 3: BOCIPUHUMATH M HA OCHOBE MOJIyYeHHBIX 3HAHUI CAaMOCTOSTEILHO OLIEHNBATH WHPOPMAITHIO, COJIEPIKAIIYIOCS B COOOIICHUSX
CMMU, HaydHO-TIOMYJISIPHBIX CTaThsIX; MPUMEHSITH MOJyYeHHbIe 3HAHUA J1JIsl peleHusi pu3nyecKux 3a71a4; oNpeaeasTh: XapaKkTep
buznyeckoro mnpoiecca mno rpaduky, tabmune, Gopmyie;

4 | YMmeHue 4: npUMeHATH NOJIyYeHHbIE 3HAHUS VISl pelieHus1 GU3MYeCKUX 3a1a4; onpeaessTh: Xxapakrep (PU3n4ecKoro npoiecca mno
rpaduky, Tabnune, Gpopmyie;

5 Ymenue 5: uaMepATh psij PU3NUECKUX BEIUUYUH, IPEACTABIASA PE3YIbTAaThl U3BMEPEHHH ¢ YUETOM HX MOTPEUIHOCTEH; (CKOPOCTh, YCKOPEHUE
CBOOOJHOIO NaJCHUS; MAaCcCy Teja, MJIOTHOCTh BELECTBA, CUITY, pabOTy, MOIITHOCTh, SHEPTHIO, KO (ULIUEHT TPEHUS CKOJIbKEHHUS, BIAXKHOCTh
BO3/yXa, YACIbHYIO TEINIOEMKOCTh BELIECTBA, YACIbHYIO TEIJIOTY IUIABICHUS JIbJA, dJIEKTpUUecKoe conpoTusienue, J/1C u BHyTpeHHee
COINPOTHUBIIEHNE UCTOYHHUKA TOKA, TIOKa3aTeb IPEIOMIICHUS BEIIECTBA, ONITUYECKYIO CUJTy JIMH3BI, JUINHY CBETOBOM BOJIHBI);

HCNOJb30BATH NPUOOpPeTEeHHbIe 3HAHUSA M YMEHHS B IPAKTHYECKOH AesiTe IbHOCTH M MOBCeIHEBHOM KU3HU: IS 0OecredeHus
0€30I1aCHOCTH KHU3HEIEATEILHOCTH B ITPOIIECCE UCTIONIBb30BAHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPUOOPOB, CPEJCTB painuo- U
TEJIEKOMMYHUKAIIMOHHON CBSI3W; OLIEHKH BIIMSIHUS HA OPraHU3M YEJIOBEKa U APYTHE OPTaHU3MBbI 3arPsSI3HEHNS OKPYKAOLIEH Cpe/ibl;
PalMOHAIBHOIO IIPUPOIOIIOJIB30BAHUS U 3AILUTHI OKPYXKAIOLIEH CPENbL;




3HaHnus:

1 CMbICJ NOHATHIA: (U3UYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMOICHCTBHE, JIEKTPOMAarHUTHOE T10JI€, BOJIHA, (DOTOH, aToOM,

aTOMHOE 1p0, HOHU3UPYIOLUE U3IIYyYCHHUS.

2 | CMbIca (pU3HYECKHX BEJIMYHH: CKOPOCTh, YCKOPEHHE, Macca, CUjla, UMITYJIbC, paboTa, MEXaHUYeCKasi YHEPTUsl, BHYTPEHHSISI SHEPTHS,

a0bcoJrroTHas TEMIIEpATypa, CPEAHAA KHHCTUUCCKAA SOHEPIUud 4aCTUIl BEICCTBA, KOJTMYECTBO TCIIJIOTHI, BHeMeHTapHBIﬁ BJIGKTpI/ILIeCKI/Iﬁ 3aps.

3 CMmbIca (l)n3n'{ec1mx 3aKO0HOB KJIaCCHYCCKOM MCXAaHUKH, BCCMHUPHOI'O TATIOTCHUSA, COXPAHCHUS SHCPIrUr, UMITYJIbCA U 3JICKTPUYICCKOI'0 3apsaa,

TEPMOJMHAMUKH, JICKTPOMAarHUTHON HHIYKIUH, poTodddexra.

4 | BkjaJa poccHiicKUX H 3apy0eKHBIX YUeHbIX, OKa3aBIINX HAaUOOJIbIIEe BIUSIHNEC HAa PAa3BUTHE (DU3UKH.

3HaHHe pOCCHfICKHX n 3ap}I6e}I(HBIX YUYCHBIX U UX BKJIaJa B paA3BUTHC (1)I/ISI/IKI/I.

®DoHJ OLICHOYHBIX CpeACTB IIPEAHA3HAYCH JJISI OLICHKU PE3YJIbTAaTOB OCBOCHUA y‘Ie6H0ﬁ JUCIHUIIINHBI «DU3UKa.

B pesynbrarte OneHKH OCYIIECTBIISETCS MPOBEPKA CISAYIOIUX OOBEKTOB:

Tabauya 1.
Oo0bekT IHoka3arenu Kpurtepun Tun 3apanns; dopma
Ne 3aganus NMPOMeKYTOYHOM
arTecTauuu
Ymenue 1: onucvieameo u - IPaBUJIBHOE CAMOCTOSITEIBHOE CreneHb 00y4eHHOCTH T.1.; T.2.; T.3.; IL.1.; IK3zamen

00vACHAMY husuyecKue A61eHUA
U ceoiicmea meJi: IBUKECHHE
HC6€CHI>IX TCII U I/ICKYCCTBGHHBIX
CIYTHUKOB 3eMJIH; CBOICTBA ra3os,
YKUJIKOCTEN U TBEPJIBIX TEII,
ANEKTPOMATHUTHYIO UHIYKITUIO;
pacrpocTpaHeHue
ANEKTPOMArHUTHBIX BOJIH;
BOJTHOBBIE CBOIICTBA CBETA,
W3JIyYCHHE U TOTJIONIEHUE CBETA
aToMoM, GpoToahdexT; omauuameo
THUIIOTE3bI OT HAYYHBIX TEOPUH;

peuIeHne CTyAEHTOM PacYETHBIX,
JIOTUYECKUX, CMBICTIOBBIX,
CUTYAITMOHHBIX 33J1a4 Y JIOCKU
WM B TETPaJd, UK TI0 KAPTOUKE;
- IPaBHIILHOE PEIICHNE
KOHTPOJIbHBIX 3a/I1aHU;

- MPaBUJIBHOE BBIITOJTHCHUE
3aaHuit Ha 1abopaTopHO-
npakTruueckux 3aHsatusax (JII13);
- MpaBWJIbHOE OQOpMIICHUE
oTuéTa 1o J1abopaTopHO-
MpaKTU4YEeCKON padoTe;

- BIIAJICHHE MaTEepHUAaIOM MPU
3aIUTE W CJIa9€ BBITIOJTHEHHBIX
nabopaTopHO- MPAKTUYECKUX
pabot npu cobeceoBaHUNU C

CTYJIEHTa OIPEAEIAETCA 110
IKaJIe OEeHKHU
o0pa3oBaTe/IbHbIX
AOCTHKEHHH CTYJIECHTA,
KOTOpasi npeiaraercs
cpazy nocne Tabauyst 1. B
HEW ONMCaHbl KPUTEPUH
OLICHKH 3HaHUN U YMEHUU
CTYJICHTA.

I1.2.; I1.3. —
pacmudpoBKa THIA
3alaHui (IS 9ero
OHHU HYXKHBI, 4TO,
KakuM 00pa3om, 1o
CPEICTBOM YEro OHU
MPOBEPSIOT 3HAHUA U
YMEHHUSI CTY/ICHTA)

naHa rocie 1abauybl
1.




MpernoaBaTenem;
-CHOCOOHOCTH CBOOOIHO
00BICHATH, 000CHOBBIBATb,
MPaBWIIBHO M3J1araTh U
HCTOJIKOBBIBATh (PU3UICCKUE
SIBJICHUSI ¥ CBOMCTBA TEJT;

Ymenue 2: oenamo 6v1600w1 Ha
OCHOBE 3KCIEPUMEHTAIBHBIX
JTaHHBIX;

npUGOOUNbL NPUMEPDI,
noKaszvlearouiue Ymo:
HAOJIOACHUS 1 SKCIIEPUMEHT
SIBJISTFOTCSI OCHOBOM JIJIst
BBIJIBUYKEHUS TUTIOTE3 U TEOPUIA;
MO3BOJISIIOT MPOBEPUTH UCTUHHOCTH
TEOPETHYECKUX BBIBOJIOB;
(dbuzuveckas Teopus 1aéT
BO3MOKHOCTbH OOBSICHSITH
W3BECTHBIE SIBJICHUS TPUPOBI U
Hay4HbIe (DaKThI; IPECKA3BIBATh
ellle HEM3BECTHBIC ABJICHUS
npueooumsv npumepsl
NPAKMU4eCcKo20 UCNONb306AHUS
¢usuueckux 3Hanuii: 3aKOHOB
MEXaHUKH, TEPMOANHAMUKH U
AJIEKTPOJIMHAMUKHU B SHEPIETHUKE;
Pa3IUYHBIX BUJIOB
AJIEKTPOMArHUTHBIX U3TyYEeHUN
JUTSl pa3BUTHUS Paao- U
TEJIEKOMMYHHUKALIMI; KBAHTOBOU
(hU3UKH; B CO3TaHUH SIICPHOM
SHEPTETUKHU, JIa3EPOB;

- MPaBUJIBHOE CAMOCTOSITEITLHOE
peIIeHHEe CTYCHTOM PacUETHBIX,
JIOTUYECKHUX, CMBICIIOBBIX,
CUTYAIMOHHBIX 33J1a4 Y JIOCKU
WJIM B TETPAJIU, WK TI0 KAPTOUKE
(YCTHO WJIM MUCbMEHHO);

- MPaBUJIBHOE BBIIOJTHCHUE
3aJlaHui Ha 1a00pPaToOpHO-
npaktuueckux 3ausatusx (JII13) u
CIIOCOOHOCTh CaMOCTOSATEIBLHO
OIICHUBATh, CPABHUBATH,
aHAJIM3UPOBATh MOJTyYCHHBIC
PE3YNIbTAThI U JCTIATh BBIBOJIBL;
-CIIOCOOHOCTH CBOOOTHO
00BACHATH, 000CHOBHIBATE,
MPAaBUIIBHO M3JIaraTh U
HCTOJIKOBBIBATh HAYYHBIC TCOPUH,
pasnu4ath ATH TEOPUU U
YCTaHABJIMBAThH CBS3b MEKITY
HUMH;

- cB0OOHOE BIIaJICHUE
MaTEepHUaJIOM ITPH 3aIIUTEe U cl1aue
BBHITIOJTHEHHBIX JIA0OPaTOPHO-
MPaKTUYECKHUX PadoT MpH
cobece0BaHUH C
MperoaBaTelieM; - BIIaJICHHUE
MaTepUaIoM MPH YCTHOM WITH
MMICEMEHHOM OTIPOCE Ha 3aHATHIX
0 MPOHUIEHHBIM TEMAM;

- XOpoIIlee BIaJICHUE PEeUbI0 TIPH
Oecene;

CreneHb 00y4eHHOCTH
CTYJIEHTa ONpeesieTcs 1Mo
HIKaJie OLeHKHU
o0pa3oBaTeJIbHbIX
JOCTHIKEHUM CTY/IEHTA,
KOTOpast peJjiaraercs
cpazy nocne Tabauywt 1. B
HEl ONMCaHbl KPUTEPUU
OLICHKH 3HaHUN U YMEHUU
CTYJICHTA.

T.1.; T.2.; T.3.; IL.1.;
I1.2.; I1.3. —
pacmmdpoBKa TUma
3aIaHAK (IS 9ero
OHU HY)KHBI, 4TO,
KakuM o0pa3om, 1o
CPEACTBOM YEro OHH
NPOBEPSIIOT 3HAHUS U
YMEHMSI CTY/IEHTA)

naHa rocie Tabauybl
1.

Dxzamen




- IPaBUJILHOE CAMOCTOSITEITLHOE
pelIeHre CTyIeHTOM PacuéTHBIX,
JIOTUYECKUX, CUTYAI[MOHHBIX
3a/1a4 y JIOCKU WJIM B T€TPaJiy,
WJIH 110 KapTOYKE;

-CIIOCOOHOCTh CTY/IEHTa
OIHMCHIBATH, BOCIIPOU3BOIUTH
HaOJII0/ICHUS U OIBITHI, 1e1aTh U3
HUX CaAMOCTOSITEIbHBIC BBIBOJIBI;
- CITIOCOOHOCTH
CUCTEMAaTHU3UPOBATh MOTYYCHHbBIE
3HAHUS, YMCHUC AHAIU3UPOBATH
WX U MOJBITOXKUBATH PE3YIbTAThI
HaOJIIOICHUI U OIBITOB; -
BIIaJICHUE MaTepUaioM IMpH
YCTHOM HJIA TUCBMEHHOM OTIPOCE
Ha 3aHATUSAX 110 TPONIEHHBIM
TeMaMm;

- XOpolliee BIaJIeHUE peublo Ipu
Oeceje;

- IPaBUJILHOE CAMOCTOSITENTLHOE
peuIeHne CTyAEHTOM PaCcYETHBIX,
JIOTUYECKUX, CUTYAI[MOHHBIX
3a]1a4 y JIOCKU WJIH B TETPAJIH,
WJIH 110 KapTOUKE;

-yMeHue popMyaupoBath,
BOCIPOU3BOJUTH (PU3UUECKHE
3aKOHBI ¥ YBUCTH UX
MIPOSIBIIEHUE B TIPUPOJIE U
TEXHHKE, U CIIOCOOHOCTH
MIPUBOJIUTH IPUMEPHI ITHX
MPOSIBJICHUM;

-CIOCOOHOCTh aHATM3UPOBAThH U
g depeHIpoBaTh 3TU
MIPOSIBIICHUS IO BBISIBIICHHUIO MX
MTOJIC3HOCTH WJTH BPEITHOCTH JISI
OKPYKaroIero Mupa,




- CI0COOHOCTH CPAaBHUBATH U
OLICHUBATH TH NPOSIBJICHUSA C
9KOJIOTUYECKOU TOYKH 3pEHUs U
BBISIBJIATH 11€71€CO00PAa3HOCTh
TaKoro NPUMEHEHHsI 3aKOHOB
(GU3UKHN 1715 )KUBBIX OPraHU3MOB;

Ymenue 3: 6ocnpunumams u na
O0CHOG€ NOJIYy4YeHHbIX 3HAHUIL
CamMoCmoamenbHo OYEeHUBANb
nH(OPMAIIHIO, COJISPIKAIITYIOCS B
coobmenussx CMU, nayuno-
MONYJISIPHBIX CTATHSX; HPUMEHAMD
noyYeHHble 3HAHUA 015
peuwienua huszuyeckux 3aoau;
onpeodenams: XapakTep
¢bu3mvecKoro mnporecca mno
rpaduky, Tadnuie, hopmyIe;

- BJIaZICHHE MaTEepHUAaJIOM IIPU
YCTHOM WJIM TICBMEHHOM OITpOCe
Ha 3aHATUSAX 110 NPOIIEHHBIM
TeMaMm;

- XOpolliee BIaJIeHUE peublo Ipu
Oeceje;

-CIOCOOHOCTH YETKO U3J1araTh,
MPECTaBIATh WH(OPMAIIHIO,
JienaTh Mo Hel 0030p, BEHIOUPATH U
BBISIBJISITH TJIABHOE, CYTh;

- IPaBUJILHOE CAMOCTOSITENILHOE
pelIeHnE CTYAEHTOM PaCYETHBIX,
JIOTUYECKUX, TpauIecKux,
CUTYaIlMOHHBIX 33]1a4 Y JTOCKH
WM B T€TPaJd, UK TI0 KapTOUKE;
- MPaBUJIPHOE BBINTOJTHCHUE
KOHTPOJIbHBIX 3a/I1aHU;
-CIIOCOOHOCTH PacIiO3HABaTh
¢buznyeckoe sABICHUE U
COOTBETCTBEHHO BHIOUPATH ISt
pENIeHUs HY)KHBIH 3aKOH (DH3UKH;
- YMEHHE YUTaTh rpaduKH,
BBIOMpATh HYXHbIE (GOPMYIIBI, U
MOJIy4aTh HY)KHBIC CBEJICHUS U3
TaOJIHIL;

- YMEHHE CTPOUTH TpaduKH
3aBUCHMOCTH OJHUX (PU3HUECKUX
BEJIMYHH OT JPYTHX;

- YMEHHUE aHAJIH3UPOBATh,
CUCTEeMAaTHU3HPOBATh,

Crenenb 00y4eHHOCTH
CTYyJIEHTa OIpEAEIsAeTCA 110
LIKaJIe OLlEeHKH
o0pa3zoBaTe/IbHBIX
AOCTHKEHUH CTY/CHTA,
KOTOpast peiaraercs
cpazy nocne Tabauyst 1. B
HEH ONMCaHbl KPUTEPUU
OLICHKH 3HaHUU U YMEHUU
CTYJICHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; IL3. -
pacmudpoBka THIA
3alaHuit (J1s 9ero
OHHU HYXKHBI, YTO,
KakuM 00pa3om, 1o
CPEICTBOM YET0 OHU
[POBEPSIOT 3HAHUA U
YMEHHsI CTY/ICHTA)

nana nocie Tabauybl
1.

Dxzamen




Qg QepeHIpPOBaTh MOTy4YEeHHbIE
3HAHUA U CAMOCTOSITENILHO
CTPOUTDH TAOJIHIIBL;

-BUJIETH CBA3b MEXIY
(GU3NYECKUMHU BETMYUHAME U
MIPaBWJIbHO OLIEHUBATH €¢;
-YMEHHE BBIIIOJIHUTH MPaBHIIbHBINA
MaTeMaTHYeCKHUi pacuér;

- YMEHUE JIeaTh BBIBOJIBI,
CpaBHUBATh UX, OJIPA3ILIATH U
KJ1acCU(UIUPOBATH,
MOJIBITO’KUBATH PE3YIbTATHI U
yCTaHABIIUBATh CBS3b MEKIY
HUMU;

-CBOE€BPEMEHHOCTh CAaYU
3aJlaHui U OTYETOB;

Ymenue 4: npumenameo
noyYyeHHbvle 3HAHUA O]
peuienusn puzuueckux 3aoau;
onpeoenamos: XapakTep
(bu3HUIeCcKOro mpolecca mno
rpaduky, Tadnuue, popmyie;

- IPaBHIILHOE CAMOCTOSITEIILHOE
pelIeHre CTyJeHTOM PacuéTHBIX,
JIOTUYECKHX, CMBICIIOBBIX,
CUTYAIlMOHHBIX 33/1a4 Y JIOCKU
WJIM B TETPAJIU, WK TI0 KAPTOUKE
(YCTHO WM MUCHMEHHO);

- MPaBUJIBHOE BBIIOJTHCHUE
3aaHuit Ha 1abopaTopHO-
npaktuueckux 3aHsatusx (JII13) u
CIOCOOHOCTh CaMOCTOSITEIbHO
aHAIIM3UPOBATH MOTYYCHHbBIE
pe3yJIbTaThl, CPABHUBATH UX H
JIeNaTh BBIBOIBL;

- BIIQJICHHE MaTEPHATIOM ITPH
3aIUTE U CJJa4€ BHITTOJTHEHHBIX
71a00paTOPHO- MPAKTUUECKHUX
paboT npu cobece0BaHUU C
MperoiaBaTeieM, BIaIcHUe
peybio;

- IpaBuWiIbHOE O(OpMIIEHUS
oTuéTa 1o J1abopaTopHO-

CreneHb 00y4eHHOCTH
CTYyJIEHTa ONpenesieTcs 1o
HIKaJie OLeHKHU
o0pa3oBaTe/IbHBIX
AOCTHKEHUH CTYJCHTA,
KOTOpas MpeJlaracTcs
cpazy nocne Tabauywt 1. B
HEH onucaHbl KpUTEPUN
OLICHKY 3HAHUW U YMEHHI
CTYIEHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; I1.3. —
pacmudpoBKa THIa
3aJJaHui (11 Yero
OHU HY)XHBI, 4TO,
Kak1M 00pa3oM, 1o
CPEICTBOM Yero OHH
MPOBEPSAIOT 3HAHUS U
YMEHHMSI CTY/IEHTA)

naHa nocie Tabauywi
1.

Dx3amen




MPaKTUYECKOH paboTe;
-CBOEBPEMEHHOCTD C/Iaun
3aJlaHUi U OTYETOB;
-apryMeHTHPOBAHHOCTH BEIOOpa
METOOB U3MEPEHUH (Pru3nyecKux
BEJINYMH;

- 000CHOBAaHHOCTH ITOCTAHOBKH
eNTH, BEIOOPA M TPUMEHEHHUS
METOJIOB U CIIOCOOOB U3MEPEHUI;
-palOHAIBHOCTD TJIAHUPOBAHUS
Y OpraHu3auu paboThl Mo
U3MEPEHHSM,;

-cOOJII0IeHNE TeXHOJIOTHYECKOM
MOCTIeIOBATEIHbHOCTH U3MEPEHUH;
-BBIIIOJIHEHNE TPEOOBAHHI TI0
WHCTPYKIMH B XOJIC
IKCTIEPUMEHTA;

- cOOJII0/IeHUE MPABUJI TEXHUKU
0€e30I1aCHOCTH;

Ymenue 5: uzmepameo psn
(hbUBUYECKUX BEITUYHH,
MIPEJICTaBIIsIS Pe3yNbTaThl
U3MEPEHUH C Y4ETOM UX
MOTPEIIHOCTEH; (CKOPOCTh,
YCKOpEHHE CBOOOTHOTO TAJCHUS;
Maccy Teja, INIOTHOCTh BEllecTBa,
CHiTy, paboTy, MOIIIHOCTb,
SHEPTUI0, KOAPPUIIUEHT TPEHUS
CKOJIb)KEHUS, BIIAXKHOCTh BO3/TyXa,
YAETbHYIO TEMJI0OEMKOCTh
BEIIECTBA, YACIbHYIO TEIJIOTY
IUTaBJICHUS JIb/1A, JIEKTPUUYECKOE
conpotusnenue, 3C u
BHYTpPEHHEE COIPOTUBIICHUE
MCTOYHUKA TOKA, MOKa3aTelb
MIpEeIOMIIEHUS BEIIECTBA,
ONTUYECKYIO CHITy JIMH3BL, JIIUHY

- IPaBUIIbLHOE CAMOCTOSITEIILHOE
peuIeHne CTyAEHTOM PacYETHBIX,
JIOTHYECKUX, CMBICIIOBBIX,
CUTYallMOHHBIX 33]1a4;
-CII0COOHOCTD paclo3HaBaTh
(dbuzmveckoe sBICHUE,
MPEIBUAETh U OLICHUBATh X0
COOBITHH, JieNaTh BEpHbIE
BBIBO/IBI;

- coOIr0/IeHNEe MPaBUII
JOPOXKHOTO JIBHKCHHUS, TIPABHIT
3JIEKTPOOE30MacCHOCTH, MPaBUII
MO’KapHOU O€30MacHOCTH, MTPaBUII
panuanoHHON 0€30MacHOCTH U
OCMBICJICHHE VX C TOUKH 3PCHUS
(bu3nUecKux sIBICHUNA U
(U3NYIECKHX MPOIIECCOB, KOTOPHIC
IIPU STOM MPOUCXOMAT U K UEMY

Crenenb 00y4eHHOCTH
CTYyJIEHTa ONPEETSAETCS 110
HIKaJie OLeHKHU
o0pa3oBaTe/IbHbIX
AOCTHKEHUI CTYJIeHTa,
KOTOpast mpeJjiaraercs
cpazy nocne Tabauyst 1. B
HEll onucaHbl KPUTEPUU
OLICHKYU 3HAHUW U YMEHHI
CTyIEHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; I1.3. —
pacmudpoBka THIA
3alaHui (IS 9ero
OHHU HYXKHBI, 4TO,
KakuM 00pa3om, 1o
CPEICTBOM YEro OHU
MPOBEPSIOT 3HAHUA U
YMEHHMSI CTY/IEHTA)

nana nocie Tabauybi
1.

Drzamen




CBETOBOI BOJIHBI);

HCII0JIL30BATh NPHOOpPeTeHHbIE
3HAHUS U YMEHUs B
NPAKTHYECKOI 1esITeIbHOCTH H
MOBCETHEBHOI KU3HU: IS
obecrieueHrs 6€301MacHOCTH
KHU3HECATSIILHOCTH B IIPOIIecce
MCIIOJIb30BAaHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX
ANEKTPOIPUOOPOB, CPENICTB PAIUO-
U TEIIEGKOMMYHHKAI[MOHHOM CBSI3U;
OIICHKH BJIMSIHUS HA OPTaHU3M
YeNl0BeKa U IPYTrUue OPraHu3Mbl
3arpsAA3HEHUS OKPYXKAIOLIEH CPENIbl;
paIoHaIbHOrO
MIPUPOJIONIONB30BAHUS U 3AIIUTHI
OKpY>KaroIlen cpesl;

MOTYT PUBECTH, K KAKUM
MOCIICAICTBHSIM, a TJIABHOE — YTO
HAJI0 JeJ1aTh, YTOObI COXPAHUTh
ceOe U IPyruM KU3Hb;

3nanue 1: cmvicna nonamuii: - BJIaJICHUE MaTepHaIoM MPHU CreneHb 00y4eHHOCTH T.1.; T.2.; T.3.; IL.1.; IK3amen
(du3nyecKoe sIBJICHNUE, TUIIOTE3a, YCTHOM WJIM TIMCBMEHHOM ompoce | cTynenta onpenensiercsa no | IL.2.; T1.3. —
3aKOH, TEOpHsl, BELIECTBO, Ha 3aHATUSAX MO MPOUIEHHBIM IIKaJIe OIeHKH pacmudpoBka THIA
B3aNMO/ICHCTBHUE, TeMam; o0pa3oBaTe/IbHbIX 3alaHui (IS 9ero
3JIEKTPOMArHUTHOE T0JIe, BOJIHA, - XOpolIee BIaJICHUE PEYbIO TP | TOCTUKEHUI CTYJIEHTA, OHM HYXHBI, YTO,
¢dboToH, aTOM, aTOMHOE SIPO, Oeceje; KOTOpast mpejiaraeTcs KakuM 00pa3om, 1o
MOHU3HPYIOLIUE U3ITyYECHHE, - MPaBUJIBHOE CAMOCTOSITEIIbHOE cpazy nocne Tabauyst 1. B | cpecTBOM 4ero oHu
TJIaHeTa, 3Be3/1a, TATAKTHKA, pelieHue CTyJIEHTOM PAacu€THBIX, | HEeW OMUCAHBI KPUTEPUU MIPOBEPSIFOT 3HAHUS U
Bcenennas; JIOTUYECKUX, CUTYaI[MOHHBIX OILICHKH 3HAHWM U YMEHUN | YMEHHSI CTY/ICHTA)
3a/1a4 y JOCKU WUJIU B TETPAJIH, CTYJICHTA. naHa nocne Tabnuywvi
WJIY TI0 KapTOYKE; 1.
- IPaBUWIBHO (HOPMYIUPOBATH, &
TaKXe ONMHUCHIBATH MOHSTHS,
3nanue 2: cmoicna Quzuueckux - IPaBUIIBHOE CAMOCTOSITEILHOE CreneHb 00y4eHHOCTH T.1.; T.2.; T.3.; IL.1.; IK3amen

éeuuUH: CKOpOCTh, yCKOPEHHE,
Macca, cuia, UMITyJkC, padoTa,
MeXaHHYEeCKas YHEpPrus,
BHYTPEHHSIS1 SHEprusi, a0COMIOTHAs
TeMIeparypa, CpeaHss
KHHETUYCCKasi SHEPTHsI YaCTHII

pelIeHue CTyJJ€HTOM PaCUETHBIX,
JIOTUYECKHUX, CMBICIIOBBIX,
CUTYALIMOHHBIX 337a4 Y JOCKH
WU B TETPAJH, WU TI0 KAPTOUKE
(YCTHO WJIM MUCHMEHHO);

- IPaBUJILHOE PEUICHHE

CTYyJIEHTa ONpeeNsieTcs 1Mo
HIKaJIe OleHKH
o0pa3oBaTe/IbHbIX
JOCTHUIKEHUH CTY/IEHTa,
KOTOpasi nmpejaraercs
cpa3y nocne Taboauywt 1. B

I1.2.; IL.3. -
pacmndpoBka THIA
3aJaHui (11 Yero
OHU HYXXHBI, YTO,
KakuM 00pa3oM, 1o
CPEACTBOM YEro OHU




BELIECTBA, KOJIMYECTBO TEILJIOTHI,
MOMEHT CHUJIBI, [IEPUOJ, YaCTOTA,
aMIUTATYy1a KOJIeOaHu, UTHHA
BOJIHBI, KOJIMYECTBO TEILIOTHI,
3JIEMEHTAPHBIN YIEKTPUYECKUN
3apsn;

KOHTPOJIbHBIX 3a/1aHUK;

- IPaBHJILHOE BBIMTOJTHEHHE
3aJaHMii Ha 1ab0paTOpPHO-
npaktuueckux 3anaTusx (JII13) u
CIOCOOHOCTH CaMOCTOSITEIHHO
aHAJIM3UPOBAThH MOJTyYCHHBIC
pe3yabTaThl U I€TaTh BBIBOBI;

- BJIQJICHUE MaTEPUAIIOM IIPH
3alIUTe U Caue BHITOJTHEHHBIX
1a00paTOPHO- MPAKTUIECKIX
pabort npu cobece0BaHUHU C
MIPEeTo1aBaTelieM;

- IpaBWJIbHOE O(GOPMIICHUS
oTuéTa 10 JIabopaTopHO-
MPAKTUYECKON padoTe;

- 3HaHUe 0003HaYeHU I
(bU3NYECKUX BETUYMH U UX
SIMHUI] U3MEPCHHUS;

-YMEHHE OIUCHIBATh (PU3UUCCKUE
BEJIMYMHBI 110 hopMyiam,
rpadukam, Tabaunam;

-TOYHOCTB ¥ CKOPOCTb IO YTEHUIO
rpauKoB;

HEU OIUCaHbl KPUTEPUHU
OIICHKHU 3HAHUW U YMEHUI
CTYJICHTA.

MIPOBEPSIIOT 3HAHUS U
YMEHHSI CTY/ICHTA)

JaHa nocie Tabauybvl
1.

3nanue 3: cmouicna puzuyeckux
3AKOH08 KITACCHYECKON MEXaHHKH,
BCEMHPHOTO TATOTEHUS,
COXPaHEHHUS SHEPTUU, UMITYIIbCa U
AIIEKTPHUYECKOTO 3apsiia,
TePMOJUHAMUKY,
AJIEKTPOMArHUTHOW MHTYKITHH,
doroaddexra; (popmynupoBka,
TPaHUIBI TPUMEHHUMOCTH ) 3aKOHBI
IUHaMHUKU HbIOTOHA, IPUHIIUTIBI
CYNEpIO3UIAN U
OTHOCHUTEJIBHOCTH, 3aKkoH [lackans,
3aKOH Apxumesna, 3akoH ['yka,
3aKOH BCEMUPHOT'O TATOTEHHUS,

- IPaBUJILHOE CAMOCTOSITENTLHOE
pelIeHne CTyAEHTOM PaCcYETHBIX,
JIOTUYECKUX, CMBICTIOBBIX,
CUTYAIlMOHHBIX 33/1a4 Y JIOCKU
WJIM B TETPAJIU, WK TI0 KAPTOUKE
(YCTHO WJIM MUCHMEHHO);

- MPaBUJIBHOE PEIICHHE
KOHTPOJIBbHBIX 3a/1aHUH;

- MPaBUJIBHOE BBIITOJTHCHHE
3aaHuit Ha 1abopaTopHO-
npaktruueckux 3aHaTusx (JII13) u
CIIOCOOHOCTh CAMOCTOSITETTLHO
aQHATM3UPOBATH IMOJTYICHHBIE
PE3YNbTAThI U ACNATh BBIBOJIBL;

Crenenb 00y4eHHOCTH
CTYJEHTa ONpeesieTcs 1o
LIKaJIe OEeHKHU
o0pa3oBaTe/IbHBIX
AOCTHKEHHH CTYJCHTA,
KOTOpasi IpeJjIaraeTcs
cpa3y nocne Tabauywt 1. B
HEH OINHCaHbl KPUTEPUH
OIIEHKYU 3HAHUW U YMEHHI
CTYJEHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; I1.3. —
pacmm@poBKa THUIa
3aJJaHu (711 yero
OHU HY)XHBI, 4TO,
KakuM 00pa3oM, 1o
CpPEICTBOM Yero OHH
NIPOBEPSIOT 3HAHUS U
YMEHHUSI CTY/ICHTA)

naHa nocie Tabauybi
1.

Dxzamen




3aKOHBI COXPAHEHUSI SHEPTHUH,
UMITYJIbCA U 3JICKTPUUECKOTO
3apsijia, OCHOBHOE ypaBHEHHUE
KHMHETUYECKOM TeOpUH Ira3os,
YpaBHEHHE COCTOSIHUS U/I€ATIbHOTO
rasza, 3aKOHbl TEpPMOJAMHAMUKH,
3akoH Kynona, 3akon Oma st
MOJIHOM 1eNH, 3aKOH J[>Koyiis-
JleHna, 3aK0H 3J1€KTPOMarHUTHOU
MHJIYKIMU, 3aKOHBI OTPAXKEHUS U
MIPEJIOMIICHUS CBETA, MOCTYIAThI
CIELMAaJIbHON Teopuun
OTHOCHUTEIIbHOCTH, 3aKOH CBSI3H
Macchl U YHEPTHH, 3aKOHbI
dotorddekra, nocrynarsl bopa,
3aKOH paIn0aKTUBHOIO pacrana;

- BIIQJICHHE MaTEPHUAJIOM MPU
3alUTE U CJau€ BBITOJTHEHHBIX
1a00paTOPHO- MPAKTUIECKIX
pabot npu cobece10BaHNHU C
MperoiaBaTesieM;

- BIIaJICHHE MaTEepHUaJIOM IIPU
YCTHOM WJIA TUCBMEHHOM OTIPOCE
Ha 3aHATUSAX 110 MPOIIEHHBIM
TeMaMm;

- XOpolIee BIIaJICHUE PEUbIO MPH
Oecene;

- IpaBHIIbHOE O(OPMIICHUS
oTuéTa 1o J1abopaTopHO-
MIpaKTU4eCKol padoTe;

- CIIOCOOHOCTD MPABUIIBHO
YCTaHABIIMBAThH IPOUCXO/ISIICE
(buzmvecKoe sIBJICHUE U BEIOUPATH
COOTBETCTBYIOIIUE 3aKOHBI U
(hopMyIIbI IpU peLICHUH 331aHUS;
- 4€TKO MIOHUMATh CYTh 3aKOHOB,
WX TPaHUIIBI MPUMEHUMOCTH U
MIPUBOJIUTH TIPUMEPHI UX
MIPOSIBIIEHUS B IPUPOJIE U
TEXHHKE;

-BUJIETH CBS3b MEKIY
(U3HYECKUMU SBIICHUSMH H
3aKOHAMU;

-TOYHOCTB ¥ CKOPOCTH IO YTCHHIO
rpaduKoB;

-TPaBUIBLHOCTD
(panmoHaIBLHOCTD)
pacripeieieHus] BpeMeHH Ha
BBHITIOTHEHUE 3a/1aHUS;
-CBOEBPEMEHHOCTh ClIaun
3aJjaHUK U OTYETOB T10 HUM;

3nanue 4: exnaoa
omeuecmeeHHbIX U 3aPyOelHCHbIX

- BJIaZICHHE MaTepUaJIOM IPU
YCTHOM WJIM IMCBMEHHOM ONPOCE

CreneHb 00y4eHHOCTH
CTYZICHTa ONpeAesieTcs Mo

T.1.; T.2.; T.3.; I1.1.;
— pacmupoBKa THIA

Oxzamen




YUeHbIX, OKA3aBIINX HAUOOIbIIICE
BJIMSIHME Ha pa3BUTHE QU3UKU U
TEXHUKH;

Ha 3aHATUAX 10 POHACHHBIM
TeMaum;

- XOpolIee BIaJICHUE PEUbIO PH
Oecene;

-pe3yIbTaTUBHOCTD
MH(OPMAIIMOHHOTO TIOMCKA U3
Pa3HBIX HCTOYHHUKOB;

- BiIaJieHue nadopMmanuen 0o
yu€HBIX U U300peTaTensx,
CIOCOOCTBOBABIINX PA3BUTHUIO
HAYYHOTO M TEXHHYECKOTO
mporpecca 4eioBevecTBa, 3SHAaHUE
ux Ouorpaduu u BKIaJa B HAYKY;
- HAIMYHE y CTYJCHTa IHUPOKOTO
KpYro3opa U HCTOPUYECKUX
(akTOB B HAyKE U TEXHHKCE;
-yMEHHE CTY/IeHTa NI0Ka3aTh CBOU
BBICOKUI YPOBEHb
Pa3HOCTOPOHHUX 3HAHUI,
HAYUTAaHHOCTH U
00pa30BaHHOCTH;

HIKaJIe OlleHKH
o0pa3oBaTeJIbHbIX
JOCTHIKEHUM CTY/IEHTA,
KOTOpast pejiaraercs
cpazy nocne Tabauywt 1. B
HEH ONMCaHbl KPUTEPUU
OLICHKH 3HaHUN U YMEHUU
CTYJICHTA.

3aaHui (115 9ero
OHHU HYXKHBI, YTO,
KaKuM 00pa3oM, 1o
CPEICTBOM YET0 OHU
MIPOBEPSIOT 3HAHUS U
YMEHUS CTYACHTA)

JaHa nocie Tabauybvl
1.




TUIIbI 3BAJAHUI

KoMnjieKT OeHOYHBIX cpeacre

T.1. — meopemuueckue
3a0anus 10 IpoBepKe
YCBOCHUS
TEOPETUUECKUX
MOHATHH TEMBI (TEM,
pa3aenoB), 3aKOHOB U
UX MIPOSIBJICHUI B
MIPUPOJIC U TEXHHKE.
Onu nipoBOAATCS B
BHJIC TECTUPOBAHUS,
YCTHOTO WJIH
MUCbMEHHOTO OIPOCOB
o TeMe (TeMam,
paznenam),
cobeceioBaHus C
MPENoIaBaTelIeM;

T.2. — meopemuuecxkue
3a0anus 10 IpoBEpKe
TOTOBHOCTHU
oOyuarorerocs
MIPUMEHSITh
TEOpeTUYEeCKUE 3HAHUS
Ha MpakTukKe (pu
pEIICHUH 3a]1a9 U
BBITIOJTHCHUH
nmabopaTopHBIX paboT).
OTu 3aaHNs IPOBEPSIOT
CIIOCOOHOCTh
oOyyaromierocs K
WHTEJUIEKTYaTbHBIM
JEUCTBUSM:

1) BBIABIISIFOT
CIOCOOHOCTH
oOyuarorerocs
aHAJM3UPOBATh,
BBIJICIIATH TJIABHOE U
BTOPOCTEIICHHOE,

2) BBISBJISIOT
CIIOCOOHOCTh
oOydaromerocs
CaMOCTOSITEITHHO

T.3. — meopemuuecxkue
3a0anus 10 IPOBEpKe
OCBOEGHUS
oOyuaromumcst
YMEHUSIMH 110 y4eOHOMH
JTUCIUILTUHE:
BBISIBJISIIOT
CIIOCOOHOCTH
oOyyaromierocs
IIpaBWIbHO, OBICTPO,
paIMoHaIbHO pPemaTh
3aJla4¥ Pa3HOTO YPOBHS
CJI0)KHOCTH TI0 TEMaM;

I1.1.- npakmuueckue
3a0anus 10
MPaBUILHOMY
0(hOPMIICHHIO 33124 U
otuéros no JII13;
aKKypaTHOE BeJICHUE
3aIucel 3aHATHH B
TeTpaju,
CaMOCTOSATEILHOE
BBIIIOJTHCHHEC
KOHCIIEKTOB;

I1.2. -
npakmuuecKkue
3a0anus,
HarpaBJICHHBIC HA
MIPOBEPKY
PUOOPETEHHOTO
MPAKTUYECKOTO
OTBITa. DTH
3a/laHus
BBIMOJIHSIOTCS B
n1a00paTOPHBIX
paborax, rae
MIPOBEPSETCS
MIPABHIILHOCTH
BBITIOJTHEHHUS X0/1a
paboThl,
MIPaBIIILHOE
HCIIOJIb30BaHUE
71a00paTOPHOTO
o0opynoBaHus,
MOJTy4eHUe
BEPHOTO
pe3yiabTara B
OTBITaX,
AKCICPUMEHTAX,
cobuoieHne

I1.3.-
npakmuuecKkue
3a0anus 1o
MPaBUJIbLHOMY,
ObICTpOMY
0(OPMIICHUIO H
paroHaIbHOMY
PEIICHHIO 32,124 B
KOHTPOJIBHBIX U
CaMOCTOSITEITLHBIX
paborax.
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paboTtarth ¢ yueOHOMH,
HAy4YHO —TIOIMYJISPHOU U
HAyYHO-TEXHUUYECKON
JIUTEPATYPOH,
MIPaBUJILHO
BOCIPUHUMATH
nH(pOpMaIHIO;

3) BBISBIISIIOT
CIOCOOHOCTh
oOyuJaromerocs
NPaBUILHO OLICHUBATh
pOJIb SIBIICHUH,
MPOIIECCOB, 3aKOHOB;

4) BBISBIISIFOT
CIOCOOHOCTH
oOyuaroierocsi BUAeTh
B3aMMOCBSI3b PA3IUYHBIX
Y4eOHBIX TUCIUILINH
(pu3ukw,
ANMEKTPOTCXHUKH,
AEKTPOHUKH,
MaTeMaTHKH,
aCTPOHOMUU, OMOJIOTUH,
XUMHH, UCTOPUN).

MIPABHJT TEXHUKH
0€30I1aCHOCTH U
OXpaHbI TPY/a;

Yemmuouin onpoc no
eonpocam:

[Ipenmer «Pusznka» u
[O3HAaHUE MUPA.

Tecmut no memam:
IJEKTPOJUHAMUKA

- «[TocTostHHBIHI

Pacuemmnvie 3adanus
no memam:
IJEKTPOJUHAMHUK

Tunoeoe 3aoanue:

AKKypaTHOE BEJICHUE
3aIce 3aHsATHI B
TETpaH,

Tunoeoe 3adanue:
Jlabopamopnwie
3a0anus

Tunoeoe 3a0anue:
Ilposepounsvie u
KOHmMpPO/1bHblE
pabomul no
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HaOmroieHnst U OMBITHL.

. MeTtonanl
HCCIICIOBAHUS
(hUBUYECKUX SBJICHUHN U
MIPOIIECCOB.

. CBs13b QU3HKH C
JIPYTUMH HAyKaMH.
dusuka 1 TEXHUKA.

. duznueckue
BEJIMYMHBI U UX
W3MEpEHUE.
dusnyeckue npudopHI.

. MarepuanbHast
touka. Onucanue eé
nBUKeHUs. CUCTEMBI
OoTCU€Ta.

. Bungsr
MEXaHUYeCKOT0
JIBUKCHUS U UX
OITMCaHUE.

. ITousTHs:
CKOpOCTb, IIYTh,
MepeMeIIeHue,
YCKOpPEHHUE, BPEMSI.

. OTtHOCHTENBHOC
Tb JBUKCHHUSL.
Tpaekropus IBHKEHUS.

. 3aKOHEBI
MexaHnkn HrroToHa.
Macca. Cuia.
WNuepuus. Bugsr cu.

. 3akoH

AJIEKTPUYECKUAN TOK»
- 3akon Kynona

- Cuna Awmmepa. Cuna
Jlopenua

-DJEKTPUYECTBO

-DJEKTPUYECKUA TOK B
KHUJIKOCTSIX

- DJEeKTPUYCCKUH TOK.
Cuna ToKa, HampsuKeHue,
CONPOTHBIICHUE.  3aKOH
Owma

- 3akoH
HaprDKeHHOCTL,
CHUII
AIEKTPOCTATUYECKOTO
I10JIsI, ITOTEHITHAT

Kymona,
pabora

- PeGychl no ¢puznyeckum
MOHATHUSIM

-MEXAHHUKA

- JnHamuka
MaTepHaIIbHON TOUKHU

-MEXaHUYeCKue
KOoJIe0aHUA M BOJTHBI

IQJIEKTPOMATIHUTH

- 3akon Owma jgusa
ydyacTka Lenu. 3aKoH
Hxoynsa-Jlenna

- 3akon [xoyns-Jlenia
-ONEeKTpOAMHAMUKA
- Cuna Amnepa

-HanpsixkeHHoCTh
3JEKTPUYECKOTO  MOJIs
u 3akoH Kynona

-®opmyina ToMcoHa

-DJEKTPUYECKU TOK B
KHUJKOCTSIX

-DNEKTPUYECKU TOK B
MOJIYPOBOTHUKAX

- DIIEKTPUUYECKHI TOK B
Pa3IUYHBIX Cpeliax

-OJeKTpOMarHuTHast
WHIYKIUSA

MEXAHHKA

-3aKOH
TATOTCHUA

BCEMHUPHOIO

-KMHCMAaTHuKa

CaMOCTOSITENIbHOE
BBITNIOJTHEHHE KOHCIIEKTOB
1o y4eOHOM uTeparype.

SJIEKTPOJANHAMHUKA

-TemoBoe nencTeue
ToKa. 3akoH Jlxoyns-
Jlenma

MEXAHHUKA

®U3UKA B
MO3HAHUM
BEILECTBA,
IMMPOCTPAHCTBA,
BPEMEHHU

-pu3uka B MO3HAHUHU
BEILECTBA, IMPOCTPAHCTB,
BpEMEHU

SJIEKTPOMAI'HUTH
bIE U3JTYYEHUA

MOJIEKYJISIPHAS
PU3UKA

-TeIJIOBOM JIBUTATEIb

PU3UKA BbBICOKHUX

JlaGoparopHas
padora «3yueHue
ABWXKCHUSA TeEJla I10
OKPY>KHOCTH.

JlabopaTopHasi
padora «3yueHue
3aKOHA COXpaHEeHUs
MEXaHUYECKON
SHEPTUN.

JlabopaTopnasi
pabora
«Onpenenenue
YCKOPEHHUS
cBOOOIHOTO
naacHus C
MTOMOIIIBIO
MasiTHUKa».

JlabopaTopnas
padora
«IKCIIEpUMEHTAITb
Has MpOBEpPKa
3aKOHa I'eit-
JIroccakay.

JlabopaTopHas
padora «/3yueHune
M0CJIEI0BATEIBHOT
0 U NapauIeIbHOrO
COCIMHECHUA
MIPOBOJAHHUKOBY.

memam

- BXOJHOHU
KOHTPOJIb (110
BapuaHTaM)

3J'IeKTp0MaFHCTPI3
M

-Marumetusm

-IlocTosTHHBIM
AIEKTPUYECKUI
TOK

-3axod Oma s
y4acTKa [ernu

- Cuel
3JIEKTPOMATHUTHOT
0 B3aUMOJICUCTBHUS
HEMOABMXKHBIX
3apsa0B

- 3akoHn Kymnona,
HAIMps>KCHHOCTD,
pabora cun
AIIEKTPOCTATUIECK
OT0 TIOJI,
MOTEeHIIUAT

- 3axoH Oma.
Brruncienune
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BcemupHoro tarorenus. | bIE U3JTYYEHUA MAaTepHaIbHON TOUKH HEPT'UHN JlabopaTopHasi CONPOTUBJICHUI
. C pabora .
WIa TOKECTH. | _reomeTpudeckas onTuka | -3akoHbl HproToHa «3meperne DJIC | - CeMeCTpoBbIit
Eec TCHIa. (o BapuaHTaM) 5 u BHYTPEHHET0 | KOHTPOJIb (110
- T MOIIIHOCTH
€BECOMOCTb. pabora, om ’ COIPOTHUBIIEHHS BapUaHTaM)
. Hedopmarusi. ~porosdpext SHEPIHs HMCTOYHHMKA TOKa».
- 3aKOH
3akoH ['yka. BCEMHUPHOI'0
3BYKOBBIE BOJIHBI IJEKTPOMATI'HUTH a6oTa
Kéctkocth TENA vy P TATOTEHUS
' BIE U3JTYYEHUS «HaoOmronenue
. Cuiia TpeHus. MOJIEKYJISIPHAS N MHAMMKA
Koaddurment Tpenus OU3BUKA -TeOMEeTpUYECKas ACUCTBUA
’ OITHKA MarHuTHoro o | HEPHOAUTICCKOTO
. 3aKoH - TermoBOM IBHTATEND TOKA. JBYKEHUS
COXPAaHEHUS UMITYJIbCA. -JINH3BI
XKunxocTs 1 ap JlaGopaTopHas -3aKOHBI
* 3akon -MEXaHHYECKHE 1 padora «M3yuenue | COXPaHCHHUA
COXPaHEHHUS SHEPTHsl. -amopdHbBIC M | 3ByKOBBIC BOJHBI P
Buiel sHepruu. Pabora | kpucrannmueckue _ | -penaruBuCTCKas
cuIibl. MOLITHOCTE. TBEpIIbIE TeNa -[IOCTPOEHHE SJICKTPOMATHUTHOM | \/ov apiypn
. PaBHOBecwHe Tel M300paKeHHii B HHAYKITH.
" | ®U3UKA BBICOKHUX | . 6umarommx - -KUHEMaTHKa
Bujibl paBHOBECHS. SHEPTIL patot JlabopaTopuas MaTepHaNbHOI
ITonsaTe MomMeHTa paccenBaroUInX JIMH3aX padora -
CHJIBL. - «M3mepenue
~(oToadpext HoKazareJist
. [Tonoxxenus HpesoMeHus -U3ITy4yeHHe u
MOJIEKYJISIPHO- -3JIEKTPOMAarHUTHOE CTexTay. CIIEKTPBI
KMHETUYECKOM TEOpHUHU. HU3ITy4CHHC reoMeThUYECKast
WneanpHblii ras. MOJIEKY ISIPH JlabopaTopHasi P
. T Al pa6ora OTTHKA
eMreparypa. PU3NKA «OmnpeneneHue
TemnoBoe paBHOBeCHE. onTIaeckol ey | KBAHTOBAT TeOpus
AbcomoTHas -ras, XuaKoCThb - hoKkycHOro 9JICKTPOMAarHUTHOT
TeMIeparypa. i Arperatiie paccTostHusA 0 wu3nyuyeHus (1o
7 BapHaHTaM
. YpaBHeHne COCTOSIHES BEIIECTBA cobuparorein p )
COCTOSIHUS MJI€AJIbHOTO JIUH3BI». TepMOJHAMIKa
raza. ['a30BbIe 3aKOHBI. -ypaBHEHHE JaGoparopHas
. BrnaxxHocts Menneneesa - paGora -[TOBEPXHOCTHBIN

17




BO3yXa.
Kpucrammueckue n
amMop(QHbIE Tena.

. BrytpeHnHss
SHeprus. 3aKOHbI
TEPMOJUHAMUKHU.
TennoBsle ABUTATENH.

. DJIeKTpOCTaTUKA
. DJIEKTpUYECKHUE
3apsanbl. 3akoH Kymona.
Konpaencaropsi.

. 3aKOoHEBI
IMOCTOSIHHOT'O TOKA.
3axkon Oma. Bunsl
COCIMHEHHUH B IETIAX.

. Pabora n
MOIIIHOCTbH TOKA.
Kopotkoe 3aMbIkaHue.
[Ipenoxpanureny.

. DNEeKTPUUECKUI
TOK B PAa3JIMYHBIX
cpenax. [lnazma, e€
CBOMCTBA.

. ONEeKTPOMarHuT
Has UHJYKLHUS.
NHAYyKTUBHOCTD.
CamouHayKuus.

. DJIEKTPOMArHuT
HOE T0JIE.
DJIEKTPOMAarHUTHbHIE
BOJIHBL. FIX CKOpPOCTB.

. I'apmonnueckue
KoJe0aHus.

Kunaneiipona
-M30IPOLIECCHI

OU3BUKA
BBICOKHX
SHEPT UM

-HCKYCCTBEHHAas
PaIO0aKTUBHOCTD

-paanOaKTUBHBIC
MIpEeBPALICHUS

-CTpOCHHUEC aTOMA

«3mepenue
IJIAHLI  CBETOBOU
BOJIHEIY.

JlabopaTopHasi
padora
«Habmonenue
uHTEepEpeHIINH,
HOJISIPU3ALIUT u
JU(PaKLUU CBETaY.

JlabopaTopHas
padora
«HaoOmronenue
CILIOIIHOTO "u
JIMHEHYATOTO
CIIEKTPOBY.

JlabopaTopHas
pabora «3yueHue
TPEKOB
3apsKEHHBIX
YaCcTUL.

JlabopaTopnas
pabora
«MopnenupoBaHue
pasvoaKTUBHOTO
pacnaznar.

CIION  >KUIOKOCTH.
CMmaunBaHIUeE.
Kanmmuiaprocts

-MOJIEKYJISIpHAS
buzuka

ArperaTHble
COCTOSIHUSL
BEIIECTBA

-pu3rka aToMHOTO
sapa
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KonebartenbHbrit
KOHTYp. Yactora
KoJeOaHuH.

. [IepemenHbII
Tok. Llenu
MEPEeMEHHOTO TOKA U UX
0COOEHHOCTH.

. DIIEeKTPUUECKUI
pEe30HaHC.
Pannorexnuka.
[TpuHIMTIBL
paaroOCBsI3H.

. [IpousBoactso,
nepenava u
HCIIOJIb30BaHUE
AJIEKTPUYECKON
SHEpPrUHu.

. OnTuka.
CkopocTthb cBeTa.
Otpaxenue u
MIPEeIOMJIEHUE CBETA.

. Hucnepcust.
WnTepdepenmus.
Hudpaxius.
JudpakionHas
peleTKa.

. [Tonepeunocts
CBETOBBIX BOJIH.
[Tonapuzanus ceera.

. CnenumanbHas
Teopus
oTHOcUTeIbHOCTH. EE
MOCTYJIATHI.
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. Nsnyyenus u
CIIEKTPBI.
CriekTpanbHbIi aHAIU3.

. [Ixana
3JIEKTPOMAarHUTHBIX
W3JTyYEHHM.

. CBeTOBEIC
KBaHThI. SIBIICHNE
dhoTtodrddekra.
JlaBiieHue cBera.

. Crpoenue
atoma. KBantoBbie
noctyJatel bopa.
Jlazepsl, ux
IIPUMEHEHUE.

. MeTtonsl
HaOJII0ICHUS U
perucTpauuu
AJI€MEHTapHBIX YACTHII.

. PannoaktuBHOE
W3JIy4YEHHE, €T0 BUJIbI U
CBOICTBA.

. 3aKoH
paar0aKTUBHOTO
pacmana.
PanmoaxkTnBHEIE
MIPEBPALLECHUS.

. Ctpoenue
aTOMHOTO s/1pa.
SnepHbIE CUIIBL.
SnepHble peakuuu.

. Snepnas
sHeprus. SAnepHsii
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peakrtop. [Ipumenenue
SIICPHOM SHEPTUH.

. buonornyeckoe
JICUCTBUE
paarOaKTUBHBIX
n3iydeHu. Jloza
W3JTy4YEHHUS.

. ®dusuka
3JIEMEHTApHBIX YACTHII.
[To3uTpoH.

AnTtnyactuibl. KBapku.

. OBOJIIONHUS
Bcenennoii. Ctpoenue
CoHEYHOM CHCTEMEI.
Counnne.

. CBs13b MEXIY
CTPOCHHUEM MHUKPOMHPA
1 MakpoMmupa.

. dusnyeckas
KapTuHa Mupa. dusuka
Y HAYYHO-TEXHUYECKUI
rporpecc.

. duznueckue
3aKOHEI — OCHOBA
TEXHUKH.
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v' OueHKa MHAMBUAYaNbHbIX 06Pa30BaTe/ibHbIX AOCTUMEHMI MO pe3ynbTaTaM TEeKYLLEero KOHTPOAA U MPOMEXKYTOUYHOM

aTTecTaumu NPoM3BOANTCA B COOTBETCTBUM C YHUBEPCAIbHOM LWKaion (Tabanua).

MpoueHT pe3ynbTaTUBHOCTH
(npaBuAbHbIX OTBETOB)

KauecTBeHHasA oueHKa MHAUBUAYaIbHbIX 06pa30BaTeNIbHbIX 4O0CTUKEHUN

6ann (otmeTKa)

Bepb6anbHbIN aHanor

90 + 100 5 OT/INYHO
80+ 89 4 XopoLo
7079 3 YAOBNETBOPUTENBHO
meHee 70 2 He y40BNeTBOPUTENbHO
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BIO/P)KETHOE ITPO®ECCHOHAJIBHOE OEPA3OBATEJILHOE YUPEX/EHUE
BOJIOI'OICKOM OBJIACTU

«PSI30BELIKMH ITOJIMTEXHUYECKHWI TEXHUKYM»

JIABOPATOPHO-IIPAKTUYECKUE 3AHATUA

11O ®U3UKE

JJIAA CTYJAEHTOB 1 KYPCA CIIO

I'ps130Bent

2018
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IHosicHUTEALHAA 3aIIHCKA
JlabopaTopHO-TIpaKTUYECKUE 3aHATHUS 110 (PU3HKE MpeHA3HAYCHEI 11l CTYACHTOB | Kypca

HpezmaraeMHﬁ KypC OCHOBAaH Ha 3HAHUAX W YMCHUAX, IIOJYYCHHBIX CTYICHTAMU IIPU H3YUCHUU
(1)I/I3I/IKI/I Ha TCOPETUUYCCKUX 3aHATHUAX.

He.]'[l/l U 3a1a9i NPAKTHYCCKHUX 3aHSTHIL:

e pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH B
nporiecce peleHus GU3NUECKUX 33a7a4 ¥ CaMOCTOSITEIBHOTO PHOOPETCHUST HOBBIX 3HAHUIA,

e BOCIIMTaHUE JyXa COTPYAHHYECTBA B IMPOIIECCE COBMECTHOTO BBHITIONHEHHS 3a/1a4, BBITIOJHEHUS
1a00paTOPHBIX padoT;

e yMETh NMPHUMCHSITH 3HAHUS MO (DU3HWKE TSI OOBSICHCHHS SBICHHH TPUPOJIBI, CBOWCTB BEIECTBA,
pemieHusT (PU3NUECKUX 3a]la4, CaMOCTOSATEIBHOTO TMPUOOPETEHHST M OLIEHKH HOBOM HH(OpMAIUH
(U3HYECKOTO COACPKAHUS, HCIIOIb30BAHMS COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH,

e HCHOJb30BaHUE TPUOOPETCHHBIX 3HAHWUH M YMEHHU Ui PEUICHHUS MPAKTUYCCKHUX, >KU3HECHHBIX
3a1ad4.

Kypc npakTuueckux 3aHATHH OpPHEHTHPOBAH Ha DPAa3BHTHE Yy CTYIACHTOB HMHTEpeca K 3aHATHSAM, Ha
OpPraHM3alHUI0 CaMOCTOSITENIEHOTO II03HABAaTENBHOTO MpoLlecCa M CaMOCTOSATEIBHON NpaKTHYECKOM
JeAaTeNIbHOCTH. B cOOpHUKe mpezcTaBiieHa cucTeMa 3a/1ad HOCTEIICHHO BO3PACTAIOLICH CII0KHOCTH 3a Kype
Gu3uKu cpeHel IIKOIbl. 3aHATHS MO PELICHUI0 TEOPETHYECKHX 3a]ad Jal0T BO3MOXKHOCTb 00ECIIEUUTh
CTYJEHTOB MaTepHajlaMu JUIsl caMmOCTOSTeNbHOM paborel. C 3TON Lenplo mocie pa3dopa JBYX-Tpex
KJTIOUEBBIX 33/7a4 Ha 3aHATHM 1ierecooOpa3Ho nate koMmulekT 10 -13 3amad mo maHHOM Teme mis
CaMOCTOSITENIbHON PabOTHI C 00s13aTEIBbHBIM IOJIHBIM TUCBMEHHBIM O(OPMIICHHEM.

B kaxnapiii pa3gen BKIIOYEH OCHOBHOM MarepHall, TIyOOKOrO M MPOYHOTO YCBOCHHS KOTOPOTO CIEAyeT
nobuBatbcs. TakuM OCHOBHBIM MaTepUaioM SIBISETCS: OCHOBHBIE TIOJIOKEHUS  MOJEKYISpPHO-
KMHETUYECKON TEOpPHH, OCHOBHOE YPAaBHEHUE MOJICKYJISIPHO-KMHETUYECKOW TEOPHUHM HJACAIBHOTO Trasa,
MEPBbI 3aKOH TEPMOAMHAMHUKH — JJISI MOJICKYJSApHON (u3uku. st >neKTpoAMHAMUKH — Y4YeHHE 00
3JIEKTPOMArHUTHOM TIoJe, 3akoH KynoHa m Awmmepa, SBICHHE 3JIEKTPOMAarHUTHOW WHAYKUUHW, IS
KBaHTOBOW (DPM3HKH — KBAaHTOBBIC CBOWMCTBA CBETA, KBAHTOBBIC MOCTYJaThl bopa, 3aK0H B3aMMOCBSI3U MacChl
Y DHEPIUH.

B mpouecce oOyueHuss C LEIbI0 3aKPEIJIEHHUs IOJYYEHHBIX TEOPETHUECKUX 3HAHUM Ha MpPaKTHKE
IPOBOASATCS (PpOHTATIEHBIE TA0OPATOPHBIE U IPAKTHUECKHUE PAOOTHI.

B cootBeTcTBHE € y4eOHBIM IUIAHOM, IO 3aBEPIIEHUIO Kypca MPeayCMOTpEeHa MPOMEKYTOUHAsI aTTecTalus
B (hopMe FK3aMeHa.
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TemaTuka J1a00paTOPHO-NPAKTHYECKHX 3aAHATHIA:

Ne Tembl KoimmuecTBo
n/n 4acoB
1 | JIaboparopnas padota Ne 1. M3ydeHne NBHKEHHS Tella 10 OKPYKHOCTH 2
10J1 IGHCTBHEM CHJI TSDKECTH U YIPYTOCTH.
2 | JJaboparopnas padota Ne 2. M3ydyeHue 3aKoHa COXpaHCHHS 2
MEXaHUYECKON YHEPIHUU.
3 | JIabopatopHas pabora Ne 3. OmnpeneneHne yCKOpEHuUs: CBOOOTHOTO 2
Ma/ICHUS C TOMOIIBIO MAsITHUKA.
4 | JJabopatopHas pabora Ne 4. DkcriepuMeHTalIbHAS TPOBEpKa 3akoHa [ eii- 2
JIroccakay
5 | JlaboparopHuas pabota Ne 5. M3ydeHue nociae10BaTeIbHOTO U 2
MapajuIeIbHOTO COCIMHECHHUS TIPOBOJHUKOB.
6 | Jlaboparopuas padota Ne 6. 3amepenne D/IC 1 BHyTpEeHHETO 2
COITPOTHBIICHUS] ICTOYHHMKA TOKA.
7 | Jlaboparopuas pabota Ne 7. HabmroneHue qeHCTBUSI MAarHUTHOTO TTOJISI HA 2
TOK.
8 | JJaGoparopnas pabota Ne 8. M3ydueHue sBICHUS JIEKTPOMArHUTHON 2
WHIYKITHH.
9 | Jlaboparopuas pabota Ne 9. I3Mepenue mokaszaress mpeIoMIICHHS 2
CTEKJIA.
10 | JTabopatopHas pabora Ne 10. OnpenenieHre ONTHYECKON CHITBI U 2
(OKYCHOI'0 PacCTOSIHUS COOMparoIeil IUH3BI.
11 | JlaGopaTtopnas pabora Ne 11. Mi3MepeHue IMHBI CBETOBOM BOJIHBI. 1
12 | JlaGopaTopnas pabora Ne 12. Habnronenue unrepdepeHuum, 1
MOJISIPU3ALNH U JU(PaKINH CBETA.
13 | JlabopaTopnas pabora Ne 13. HaOnroeHue CIIOMIHOTO U JIMHEHYaToro 2
CIIEKTPOB.
14 | JlabopaTtopnas pabora Ne 14. MzyueHue TpeKkoB 3apsHKEHHBIX YaCTHULL. 1
15 | Jlabopatopnas pabora Ne 15. MoaenupoBaHue paJuoakTHBHOTO pacraia. 1
Kosnn4yecTBo yacoB Ha J1a00paTOPHO-NIPAKTHYECKHE PadOTHI: 28
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JlaGopaTopHasi padoora Ne 1.

H3yyeHue 1BUKEHHS TeJIA N0 OKPYKHOCTH MO/ ieiicTBMEM CUJI TAKECTH U YIIPYTOCTH.

Heap padoTbl: ompenereHHe LEHTPOCTPEMHUTEIBLHOTO YCKOPEHMs IIapuKa IOpPU €ro PaBHOMEPHOM
JBUKEHUU 110 OKPYKHOCTH.

Oo6opynoBanue: mTaTuB ¢ My(PTOH U JIANKOH, JIEHTAa W3MEPUTENbHASA, IUPKYIb, JIUHAMOMETP
71a00paTOpPHBIN, BECHl C pa3HOBECAMH, ITAPUK HAa HHUTH, KYCOYEK MPOOKH C OTBEPCTHEM, JHUCT OyMmaru,
JIMHEHKa.

MakeTt IITaTuBa

CxemaTnueckoe n3o0paxenmne

Emurnsrrass rEEmY A

+

L]

e[|

IHopsinok npoBeneHust padoOThHI:
1. Macca mapuka m = 30 r. ['py3 B BuJie IapuKa MOJABECUTh HA HUTh U 3aKaTh HUTH B JIANIKE IITATUBA.

2. BerueptuTh Ha Oymare OKpyXHOCTb paguycom R=20 cm.

HItatiB ¢ MasTHUKOM pAaCHOJOXKHTH TaK, YTOOBI IMPOJOJDKEHHE INapUKa MPOXOJIWIO 4Yepe3 LEHTP
OKPY>KHOCTH.

3. B34Tb HUTH ManplaMu y TOUKH nozaseca. IIpuBectu rpy3 Bo BpallleHUE 110 HAPUCOBAHHON OKPYKHOCTH
pamuyca R. 3meputhb paauyc ¢ TOUHOCTHIO 1 cM.
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4. OnpenenuTs BpeMs, 32 KOTOPOE MasiTHUK coBepiIaeT koauuectBo o0opotoB N=30.
5. OnpenenuTh BBHICOTY KOHHYECKOr0 MasTHHKA N 1Mo BepTHKaiM OT HEHTpa MIapHKa 10 TOYKH IOJBeEca.
JIJ1s1 5TOTO M3MEPUTH PACCTOSHKE 10 BEPTHKAIM OT IIEHTPa MIaprKa 0 TOYKHU mojaBeca. h=60 cM.

6. HaiiTu Moay/ib IGHTPOCTPEMHUTEIHHOTO YCKOPEHUS an= 4*?* R/ Ty a2=g*R/h;

7. OTTSHYTHh TOPU30HTAILHO PACIOJIOKEHHBIM JHHAMOMETPOM INAPHK Ha PACCTOSHUE, PAaBHOE PAINYCy
OKPYXKHOCTH ¥l H3MEPUTh MOJTYJIb COCTaBIISIOIEH Fi.
F1=0,12 H; macca mapuka m =30 r.

a) OnpeJeIeHne HEHTPOCTPEMUTENBHOIO YCKOPEHUS MPHU ABMXKEHUU IO OKPYKHOCTH:
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0) u3MepeHus Cuibl F1 THHAMOMETPOM:

.,

8. Pe3ynbTarhl H3MepeHuit 3aHECTH B TaOJIUILy:

R, cMm

N

At, ¢

T,c

h, cm

2
an1, M/c

2
an2, M/C

2
an3, M/C

BrruncnnuTh 3HaUeHUS MOAYJIS HCHTPOCTPEMUTEIBHOTO YCKOPEHHUS dp. (I)OpMYJ'IBI JJIsA BBIYMCIICHU

T=At/N;

an = 4*12* R [ Ty

an2=g*R/h;

an3:F1/m

9. PCSyJ'IBTaTLI BBIYHCJICHUN 3aHECTHU B Ta6m/1uy.

BoiBoa: Cnenath BBIBOA, B KOTOPOM CPAaBHUTH TPU 3HAYEHHS] MOYJISl LIGHTPOCTPEMHUTEIBLHOTO YCKOPEHUSI.



https://ds02.infourok.ru/uploads/ex/0284/00069233-cfb8eb31/img2.jpg
https://ds02.infourok.ru/uploads/ex/0284/00069233-cfb8eb31/img3.jpg

JladopaTopHo-npakTHUYecKkas padoora Ne 2

«I/I3yqe1me 3aKOHa COXpAaHCHHUSA SHEPIrUN»

Heab: npakmuueckum nymém cpasHump 06e 6eIUUUHBL — YMEHbULEHUE NOMEHUYUAIbHOU IHEPeUU
RPUKPENIEHHO20 K NPYHCUHE meld RPU €20 NAOeHUU U Y8eNUuYeHUU NOMEeHYUATbHOU IHEPZUU
PACMAHYMOU RPYHCUHDL.

OobopynoBanue:

JunamomeTp, )KECTKOCTD NMPYKUHBI KOTOpoi paBHa 40 H/M, u3mepuTtenbHas TMHEWKa, HabOp rpy3uKOB,
¢ukcarop, WTaTHB ¢ My()TOH U JIATTKOM.

Teopus:

B SaMKHYTOﬁ MEXaHUYECKOU CHUCTEME CyMMa MCXaHHUYCCKUX BUJ0B S9HCPIUU (HOT@HHH&HLHOﬁ u
KUHETHICCKOU OHCPIvH, BKIIXOYasd SHEPruro BpamaTCiIbHOTO IIBI/I)KGHI/ISI) OCTaeTCS HCU3MEHHOM.

Wi+ Wit W= Wioma=const

rjae:

W, — IloTreHnuuanpHas sHeprus Tesa, SHeprus noyuoxeHus (xoyis),
W, — Kunerunueckas sHeprus Tena, sueprus asuxenus (xoyns),
W,, — DHeprus Bpamenus tena ([xoyis),

Xon padoTsi:

1. I'py3 u3 Habopa NPOYHO YKPENHUTE HA KPIOUKE JUHAMOMETPA.

[TogaMMHTE TPY3UK PYKOH, pa3rpyxas NpyXHUHY, U YCTAaHOBUTE (PUKCATOP BHU3Y Y CKOOBI.
3. Ornycrure rpy3uk. [lagas, rpy3uk pactsHeT npyxuny. CHUMUTE TPY3UK U T10 TTOJIO0KEHUIO
¢dukcaTopa u3MepbTe JMHEMKONH MaKCUMaIbHOE YAJTUHEHNE NPYKHUHBI.

[ToBTOpUTE ONBIT 3 paza.

5. Tloacuwuraiite o popmynam:

N

B

E1 op =Mghep Eacp —kX? /2
6. Pe3ynbTaThl 3aHECUTE B TAONHILY:

Ne
/1 m, KT h, m E1 ¢p, A L.,m Eocp, K

3amnucarhb BbIBOJ] pabOTBHI:
OTtuéT 0 padore:
1. ITpoBecTu pacy€Thl O MaHHY MPOBEAEHHON PabOTHI U ClieTaTh BHIBOJ.
2. OTBETUTH HAa KOHTPOJbHBIE BOMPOCHI:
e TIOHATHUE BHEPIUH,

e BHUJBI DHEPIUH,
e 3aKOH COXpPAHEHUS SHEPIUH,



CAWHNIA U3MCPCHHUA SHCPI'UH,
.

MCIIOJIb30BaHUE YHEPTHH B Ballleil MPOU3BOACTBEHHOM 1€ATEIHHOCTH Ha MIPAKTUKE.
Jlureparypa:

I'.4. Msakumes, ®uzuka yueonuk 10k, 2016 r.

JlaGopaTopHas padora Ne 3.

Tema: OnpenesieHne yCKOpPeHUsi CBOOOTHOI0 NMaJleHUsI ¢ OMOIIbI0 MASITHUKA.

Ilenpto maHHOW pPabOTHI

Heab padoThI: ONpeaeIuTh YCKOPEHHE CBOOOHOTO MaJCHHS IIPH MTOMOIIM YHUBEPCATBHOTO MasiTHUKA.
Bsenenue

ABJIACTCA HU3MCEPCHUC YCKOPCHUA

CBOOOJHOTO TAJCHUA C TOMOIIBIO
MaTeMaTHUYeCKOTO U (PU3UYECKOTrO MasiTHUKA, rAe (U3NYECKUH MAasATHHUK - TeJNO, COBEpIIAIoLee MOj
JEHCTBUEM CHWIIBI TSHKECTH KOJICOAHHS BOKPYT HEMOJIBHYKHOW TOPH30HTAIBHON OCH, HE TIPOXOIAIICH depe3
HEHTP TSDKECTH TeJla, a MAaTEeMAaTHMYECKUN MasSTHUK MOKET OBITh OCYIIECTBJIEH B BHJIE TSXKEJIOrO Ipy3a,
MHOU CTENEHBIO TOBTOPSIEMOCTH.

A0CTAaTOYHO MaJlbIX pa3sMEpoB, HOI{BGIHGHHBIﬁ Ha aHutu. Konebanus — JABWXCHUA, 06JIaI[aIOIIII/IC TON HIH

OnuncaHne nabopaTopHOM YCTAaHOBKU N METOAUKN U3MEPEHNI

Bynem usmepsTh neproa U BpeMs KojieOaHUsI MasTHUKOB, C MOMOIIBIO MasiTHUKa yHHUBepcaibHOro FPM-
¢ukcupyromei KoJIM4ecTBO U BpeMsl KOJIeOaHUH.

04. YcranoBKa COCTOHUT WH3: mraTuBa, Ha KOTOPOM TIOABCHICH MAsTHUK, (bOTOBJ'IGKTpOHHOfI Tapsl,

IIpuHnunuaabHas cxema:

Ll
il
I'.
Al
Il.
b
'll
1I
Il.
1)
1
1
1
Il
®
L
dusnueckuii Marematnueckuii
(MasiTHUK - CTEP>KEHb )

(Tpy3 Ha HUTH)
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MeToanka u3mMepeHuin

1. U3mepuM MJIMHY MasTHUKA, U OTKJIOHUB MasiTHUK Ha HECKOJIBKO IpalaycoB, ormyctuM ero. [locne 10
Kosebanuit 3adukcupyem BpeMs KoJieOaHUIA, U MOBTOPUM OIIBIT HECKOJBKO Pa3, MCHsIS JNIMHY MasTHHUKA
BBIUMCIIUTh YCKOpEHHE CBOOOAHOrO najieHus u3 (popmysibl Al nepuoa KojaebaHuil MeTaMaTeMaTuyecKoro

MasiTHHUKA.

rea 1)

Mg 3TOr0 HEOOXOAUMO U3MEPHUTH MEePUOJl KoneOaHus U JJIMHY MojBeca MasTHUKA. Toraa u3 gopmysl (1)

MOKHO BBIYUCIIUTH YCKOPCHUC CBOGOI[HOFO naaCHus:

Cpeocmea uzmepenus: 1) 4acbl ¢ CEKYHAHOU CTPEIKOM; 2) U3MEpUTEIbHAs JIEHTA (Aﬂ -
Mamepuanwi: 1) mapuk ¢ OTBEPCTUEM; 2) HUTD; 3) IITATUB C MyPTON U KOJIBLIOM.

Hlopaook evinonnenusn pabomot:

=0,5

cM).

1.YcranoBuTe Ha Kparo CTOJNA MITaTHB. Y €ro BEPXHEro KOHIA YKPENHTE MPU MOMOIIN MY(THI KOJBIO U

noJiBechTe K HeMy Iapuk Ha HUTH. lllapuk nomkeH BUceTh Ha pacCTOSHUU 3—5 ¢M OT MoJIa.

2. OTKJIOHUTE MAsITHUK OT IOJIOKEHUS paBHOBECHS Ha 5 — 8 CM M OTITYCTUTE €TO0.

3. U3mepbTe ninuHy mojaBeca MEpHO JICHTOH.

4. Viamepwte Bpems A 40 nomnusix konebanuit (N).

5. TloBropuTe H3Mepenus M (He W3MeHss yCIOBHIT ONEITA) ¥ HANUTE CpeHee 3HAUCHHE

. T INE
6. Beruncnure cpeaHee 3HaUeHUE NEPHOAA KOJIEOAaHUH ~ P 10 CPEAHEMY 3HAUEHHUIO ~— 7 .

gr‘p

7. Beraucnure 3HaUCHUE o ¢opmye:

4T |
9o 2
R )
8. [TosryueHHbBIE pe3yabTaThl 3aHECUTE B TAOJIHILY:
Howme A
p IJM N At’c At('p C TCP = L ,C gcpgi2
OIIbITA , N c

cp

31



M

9. CpaBHHTE [ONY4EHHOE CpeaHee 3HadeHne i I «»
OTHOCHTEJIbHYIO MTOTPEUTHOCTh H3MEPEHHUS 110 (hopmyIIe:

:‘QCP - g‘
g

€y

dusnyecknm MasgTHUK

i

T=4n |—
gl

[Tepuon xonebanuii paccuutbiBaeTcs 1Mo Gopmyse rjae
| — MOMEHT uHepIuH,

T — nmepuoa konebaHus,

M — macca rpysa,

g — YCKOpeHHe CBOOOIHOTO MajeHHUs,

| — MHa MasiTHUKA,

N — yuciuo I1u.

dopmyna crpaBeUIHBa JUIIIb TPH MAJBIX aMIUIATYTHBIX KOJICOAHUSX.

OcHOBHBIE ONpeAeIeHUsA U OHSIITHS

MareMaTH4eCKUM MAasTHHUKOM Ha3bIBaCTCS MaTepuaJibHasg TOYKa, IIOABCHICHHAA

2 (v
co 3HaueHueM g=9,8 €y paccuuraiite

Ha HEBECOMOI,

HEPACTSHKUMOW HUTH U coOBepliarolias KojeOaHWe B BEPTUKAJIbHOM IUIOCKOCTH MOJ JACUCTBUEM CHIIBI

TAXKECCTH.

Ou3nYecKuM MasTHUKOM Ha3bIBaeTCsi aOCONIOTHO TBEPAOE TENo, COBEpILIAIoLIee KoJieOaHUsl IO
JIEMCTBUEM CHUJIBI TSKECTH BOKPYT TOPU30HTAIBHOM OCH, HE MPOXOAILIEH Yepe3 ero LEHTP TAKECTH.

OcHOBHBbIE 3aKOHBI 1 COOTHOIIEHUSI (DU3MKH, MCII0JIb3YEeMbI€ B OIBLITAX

T=2nl/g

[epuon xoyiebaHnii MATEMaTHYECKOTO MasiTHUKA
rae | - mmnaa MasTHuKa;

g - MOZ1YJIb YCKOPEHUS CBOOOJHOTO A ICHMSL.
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[epuon xonebanuit GU3NUECKOro MasiTHUKA

T = LT

L
g ,

rae J - MOMEHT MHEPIMU MasiTHUKA OTHOCUTEILHO OCH KayaHUM (TOYKH MOJBECA);
m - ero macca;

| - paccTosiHKe OT LIEHTpa TSHKECTHU JI0 OCH KauaHHH.

Benmuuuny L = J/(ml) Ha3piBatoT npuBeICHHOM AIMHOM BHr3Hueckoro MasTHuka. OHa paBHA JUIMHE TAaKOTO
MaTeMaTUYECKOT0 MasiTHUKA, IEPUOJT KoJIeOaHUI KOTOPOIro COBIANAET C MEPUOJIOM JJAaHHOTO (PU3UUYECKOTIO

MasITHUKA.
Pacuérnbie popMyJibl
g=4r°L/T

AOCoIOTHAsI TOTPENTHOCTh YCKOPEHHUsI CBOOOTHOTO Ta/ICHUS

, T.K.
OKoOHUaTeIBHBIN Pe3ysIbTaT C 3aMMChI0 CPETHUX aOCOMIOTHBIX MOTPEITHOCTEN KOCBEHHBIX N3MEPEHUN
g=9g*Ag

Taoauna 1: MaTeMmaTnuecKuid MasiTHUK

®u3. BenMUrnHA t T g I
Ne onbiTa c c m/c? M

1

2

3
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A1=0.0005 m, At=0.001 c

Taoauna 2: Pusnyecknii MAITHHK

®us. BennuuHa t T g I

Ne ormeiTa C C M/c M

t =
Cpennee 3HauUEHUE BPEMEHU

t.

1

A=

4
i=1

1 4
g_a&9 e
Cpennee 3HaU€HHUE YCKOPEHUS CBOOOTHOTO TAJCHUS g="i=

AOcommoTHas MOTrpeIIHOCTL YCKOPCHUA CBO6OI[HOFO naacHus

Al At
Ag=g| —+2— ,

HOCTpOI/ITB KPHUBYIO 3aBUCUMOCTU T ot guHBI | IIPpU pa3HbIX 3HAYCHUAX T nmns (1)1/1314%01(01‘0 MasiITHHKA.

(IpuMepHBIA BUI rpaduka)




1,80
175
1,70
1,65
1,60
155
1,50
145
1,40
135
1,30
125
120 = :
115
030 035 040 045 050

£ ]
N
||

BeiBoa:
Cnenatb BBIBOJ 11O padoTe.

JlabopaTopHo-npakTuueckoe 3ausaTue Ne 4

10 TeMe «JKCIMepuMeHTaIbHas NpoBepka 3akoHa I'eii-JIoccaka»

Heasb: 3akpenums 3nanus no meme «OcHo8bl MONEKYAAPHOI U3UKUY, ChopMuUposamsb ymeHus u
HABLIKU HAXO0MHCOCHUSA PU3UYECKOIl GeTUYUNDL, €€ 8b1600a U3 (Popmybl.

Teopus:

B ocHoBe MOJ'ICKy.]'IprHO'KI/IHCTI/I‘-IeCKOI\/'I TCOPHHU JICIKAT TPU OCHOBHBIX ITOJIOKCHUA:

1. Bce BemecTtBa — XKHUIKHE, TBEpAble U Ta3000pa3Hble — 00pa30BaHbl M3 METbYAWIIUX YACTHI[ —
MOJIEKYI
2. ATOMBI U MOJIEKYJIBI HAXOJATCS B HEMPEPHIBHOM XaOTHYECKOM JBM)KCHUU.

mo=——.

Macca oanoit monekynsl m0 Belpaxkaercs Gopmynon Ny

V=—-1,
KoauuectBoM BCIICCTBA V HA3bIBACTCA OTHOLICHUC YUCJIa MOJICKYJI Nk qucity ABOFaI[pO Na: NA

Konnenrpanueit Mosekyl n Ha3bIBaeTCsl OTHOIICHUE Yuciia Mosiekyln N B o0beMe V Kk 3ToMy 00bemy V:

5 =3mr{r)
n= p =—myn{v

v JlaBneHue p MOXHO BBIPA3UTh CICIYIONICH (hOpMyIoi
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OTO ypaBHEHHME HOCUT Ha3BaHHE OCHOBHOI'O YPAaBHEHUS MOJIEKYISIpHO KuHeTnueckoi reopun (MKT)
ra3oB. JTO ypaBHEHHE MOXHO IepenucaTh B BUJE

(EK)zikT ,

Cpenusist KHHETUYECKast SHEPTHs 2 rae k—mocrosHHas bonsiMana.

ypaBHeHue MenpeneeBa-Knaneiipona

oV :%RT . R=kN,=831—2%

Mouh <K
rac —_— YHI/IBepCEU'IBHaﬂ ra3oBai ITIOCTOsSHHAsA.

3agaua:
Kaxkoii 00seMm 3anuMmaror 100 Moas pryru?

Jlaso: p = 0,2kr/Mosb, p = 13600 kr/m°, v = 100 moub. Haittu: V

Pemenue.

- w02 KI/MOJIb - 100 MOJTB

~0,0015 .
p 13600 kr/m>

m=pyV =puv,

OtBer: V =0,0015 M.
3aganusn:

1. Ompenenute Maccy MOJEKYIbI BOJBI.
B 6annone naxoautcs 600 r Bogopoaa. Kakoe konnuecTBo BelecTBa 3TO COCTABIACT?

N

3. Cpe,[[H}I}I KHMHCTUYCCKAasl SHCPIrUust MOJICKYJI NACAJIBHOI'O Ira3a yBCJINYNIIACh B 4 pasa. Kak pu 5TOM

N3MCECHUJIIOCH JaBJICHHUEC I'a3a Ha CTCHKH cocyna?

4. Kak ominyaoTcs TpU OJMHAKOBOM TemIeparype CpeIHEKBaJpaTH4YHAs CKOPOCTb MOJEKYJ

KHCJIOpOJ1a ¥ CPEAHEKBAApaTUYHAsI CKOPOCTh MOJIEKYJ BOAOpoaa?

5. CpaBHI/ITC MacCChbl aproHa M as3oTa, HaXoAdIHECAd B COCydax, €CJINU COCyIAbl COACPIKAT PABHBIC

KOJIMYECTBA BCIICCTB.

6. B cocyne A naxomutcs 14 r monekymnspHoro asora, B cocyae B — 4 r renmus. B kakom cocyne

HaXOJIUTCA OOJIBIIIEE KOJIHMUYECTBO BEIecTBa?

7. BHYTpeHHSISI SHEPTHUA OAHOATOMHOI'O UACAJILHOTO ra3a B 3aKPbITOM COCYAC YBCINYHUIIACH B 4 pasa.

Kaxk mensiercs mpu 3Tom Temmneparypa raza?

8. O0bém 12 monb a3ota B cocyae npu temneparype 300K u gaBnennn 10°TTa paBenV; . Uemy paBeH

00bEM 1 MOJIA a30Ta MPU TAaKOM KE TABJICHUH Ta3a U BABOE OoJibIel Temiiepatype?

9. Omnpenenute Maccy BO3JyXa B KJIacCHOW KOMHare pasmepamu 5x12x3 M mpu Temmeparype 25°€,

[IpuHATH MIOTHOCTB BO3/1yXa paBHOM 1,29 Kr/M°

10. Eciu monoxurhb OBOIIIKX B COJ'IéHy'IO BOY, TO 4€pPEC3 HCKOTOPOC BPEMA OHHU CTAHOBITCA COJIEHBIMH.

Kaxkoe siBienue o0bsCHIET 3TOT dakT?
Jlureparypa:

o ['S.Mskumes, @usznka yueouuk 10xi1. 2016 r.
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o A.IlPomvkeBuu. CoopHuk 3agau no ¢usuke 10-11 xn. 2016 r.
e C.A.CmupnoB. CoopHuk 3aaa4 o ¢usuke.2016 r

JladopaTopHo-npakTuueckoe 3auaTue Ne 5 (1 yacrtnb)

«HccrenoBaHue MOCIAeA0BATEIbHOIO COeIMHEHHS NMPOBOJIHUKOB)»>

HEJIb PABOTDI: onpedenums o0b6uee conpomuenenue 08yx nocie008amenbHO COCOUHEHHBIX
NPOBONOUHBIX PE3UCHIOPOE.

OBOPYJOBAHMUE: JIUII, 3 BonbT™MeTpa, aMIepmeTp, 2 peoctaTa, COeIUHUTEIbHBIE TIPOBO/IA.

Teopus:

1. cuna Toka BO BceX MOCEI0BATENIbHO COSAMHEHHBIX YUaCTKaxX IeMH OJMHAKOBA

I=l1+1;

2. HATIPSDKEHUE B IIETIH, COCTOSIIEH U3 HECKOIBKUX MOCIIEIOBATEIbHO COEIMHEHHBIX YYaCTKOB,
paBHO cyMMe HanpspKeHUH Ha kaxxaoM ydactke U=U;+U,

3. COTPOTHBIICHUE IIETH, COCTOSIICH U3 HECKOIBKUX MOCIIEIOBATEILHO COEIMHEHHBIX YYaCTKOB,
pPaBHO CyMMe CONPOTHUBIIEHUHN Kaxk10ro yuyactka R=R;+R;

Xoa padoThl:

1. Pacnonoxwure Ha cTosie MpuOOpPHI B COOTBETCTBUH CO CXEMOM.
2. Cobepure 11e1b TI0 CXEMe, COOJTFOIast MOJIIPHOCTD MOIKIIFOYAEMBIX TTPHOOPOB.

3aganusn:
\V
R1
R,
Vi1
Vv
3. 3amummuTe MoKa3aHus aMIIepMeTpa U TPEX BOJBTMETPOB.
4. Wcnonw3ys 3akon Oma ais yyactka e | = U/R,  paccuwmraiite conpoTuBieHue:

e compoTuBIeHHE NepBoro pesucropa Ry =U; /|

e  CONPOTHUBIIEHHE BTOPOro pesuctopa Ry =Uy /|

e 00IIee CONPOTUBICHUE LETH 110 1BYM GopmynaM Rug = U /|
Hu RC-)KB = Rl + R2

5. 3anecuTe pe3yiabTaThl U3MEPEHUI M BBIUNCICHUN B TAOJIHILY:
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U,B U, B U, B I, A R, Om R,, OMm R, = U/l, | R, =Ri+ Ry,

OmMm OMm

6. CpaBHHTE pe3yJIbTaThl BBIYMCICHUN OOIIET0 COMPOTHBIICHUS U C/IETalTEe BHIBOJ

OTYET PABOTBI:
1. TIpowussecTu Bce pacuéThl 1a00OPATOPHOI pabOTHI.
2. CpnenaTb BBIBOJ paOOTHI.
3. Croco0 moaKIIYeHHs aMIIepMEeTpa, BOIbTMETpA.
4. EavHUIBI U3MEPEHUS CUIIBI TOKA, HATTPSDKCHHMSL.
5. 3akon Oma il yyacTka LEMu.
6. ®DopMyIIbl BBIYHUCIICHUS CHIIBI TOKA, HATIPSKCHUS M COTIPOTUBJICHUS TP TMapaJUIeIbHOM

COCAMHCHUHA ITPOBOAHHUKOB.
Jlureparypa:

e TS Msaxkumes, ®usuka yueOnuk 10 k. 2016 1.

JlabopaTopHo-npakTuuyeckoe 3ausaTe Ne 5 (2 yacrtn)

«HccaengoBanue mapauiejJibHOIr0O COCAMHCHUSA NMPOBOAHUKOB»

HEJIb PABOTBI: onpedenrums oougee conpomuenenue 08yx napanieibHo cOeOUHEHHbIX
NPOBOJIOUHBIX PE3UCHOPOE.

OBOPYJAOBAHME: JIUII, BonsT™METp, 3 amnepmeTpa, 2 peoctaTa, COSTUHUTEIbHBIC IIPOBO/IA.

Teopus:

1. cuna TOKa B HCPa3BCTBJICHHOM Y4acCTKe J8(S004 paBHa CyMMC CHIJI
BO BCCX MapaJlJICIbHO COCAMHCHHBIX Y4aCTKax

=1 1+|2
2. HalIpsHKCHUE Ha BCEX MapalUICIbHO COCAMHCHHBIX YJacTKax €N OJNMHAKOBO

u=u,;+U,

3. npu napajujiCJIbHOM COCINHCHNHU COHpOTI/IBJ'IeHI/Iﬁ CKJIaABbIBAKOTCA BCJIIMYHHBEI,

Ecau B LCIb BKIKOYCHBI MApaJICIIBbHO TOJIBKO JIBa COIPOTUBJICHUSA, TO:

Ry = (R1 *R2) / (R1 + Ry)

TOKOB

oOpaTtHbIe
conpotusieHuto: (R-conporupnennenpoBoaHuka, /R — sanexkrpudeckasi (poBOJUMOCTb TPOBOIHHKA)
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Xoa padoThl:

1. Pacmonoxkure Ha CTOJE IPUOOPHI B COOTBETCTBUU CO CXEMOM.

A 3apanusn:
V 3ananusa:
An
R1
A
R
CobepurTe 1enb 1Mo cxeme, CoOIroas MOJIIPHOCTD MOAKII0YAEMbIX TPHOOPOB.
2. 3anummre MoKa3aHUs TPEX aMIIEPMETPOB M BOJIBTMETPA.

3. Hcnonw3ys 3akon Oma aist yuactka menu | = U/R, paccunraiite conpoTuBiIeHHE:
e lywactka Ri=U/1I;

e 2yuactka Ry =U/I,

e 00IIee COMPOTUBIIEHHUE 10 ABYM (hopMyIIam:

RaKB =U/Il =u R:)KB = (Rl * Rz) / (Rl + Rz)

4. 3aHecuTe pe3ysibTaThl U3MEPEHUN U BBIYUCIICHUN B TaOIUILY:

I, A I, A I, A Uu,B R; Om R,, Om Ry =U/l, | Rua=
Om (Ri*R2)/(Ry
+Ry), OM

5. CpaBHI/ITe pe3yJ'IBTaTBI BBI‘II/ICJ'ICHI/Iﬁ 061uer0 COHpOTI/IBJ‘IeHI/IH n c;[eﬂaﬁTe BBIBO/.
OTYET PABOTBI:

[IpousBecTu Bce pacyETnl 1a00paTOPHON PaOOTHI.

Cnenatb BEIBOJ PaOOTHI.

MGTO,H HU3MEPCHHUA CHIIBI TOKA, HAIIPAXKCHHA.

EnuHUIIBI I3MEpEHUs CUITBI TOKA, HATIPSHKEHUS, COMPOTUBIICHHUS.

3akon Oma 1S y4acTKa Lenu.

@opMyIbl BHIYUCTICHUS CHIIBI TOKA, HAMPSHKEHHS U COMPOTHBIICHUS TIPH MOCIIEIOBATETFHOM
COCIMHCHWHA ITPOBOAHHUKOB.

ook wdE

Jlureparypa:

o I Msxumes, ®uzuka yueonuk 10ka. 2016 T.



JladopaTopHoO-IpaKkTHUYecKoe 3ausaTue Ne 6

«HM3mepenne 3/IC u BHyTpeHHero CONpoTHBJICHHS HCTOYHUKA TOKA»
HEJIb PABOTDBI: usmepumo mownocms 1amnouku HaKaiueanus.

OBOPYAOBAHME: JIMII, namnoyka, aMmnepMeTp, BOJILTMETP, COSUMHUTEIIbHBIE TPOBOIA.

Teopusi:

[lpn ynopsnOYeHHOM [BHKEHHMU 3apsDKEHHBIX YacTUI[ 3JIEKTPUYECKOe IIoJe COBeplIaeT padory, eé
OPUHATO Ha3biBaTh paboroil Toka. Pabora Toka A = [*U*At. Pabora Toka Ha ydacTKe IIeM paBHA
IPOM3BECHUIO CHJIbI TOKA, HANPSDKEHUS M BPEMEHM, B T€YEHHE KOTOPOro coBeplianach padbota. Jro6oi
AIIEKTPUUYECKUI TPUOOp paccynTaH Ha TOTpeOJIeHHME ONpeneNéHHON SHEPTUU B EAMHHUILY BPEMEHH,
II03TOMY, HapsAy ¢ paboToi TOKa, OYeHb BaXKHOE 3HAUCHHE UMEET MOILITHOCTh TOKA. MOIIIHOCTh TOKA paBHa
OTHOIIEHHUIO pabOTHI TOKa 3a BpeMs K 3TOMY MHTEpBally BpemeHu. P=A/At = |*U = U?/R. MomHOCTb
u3Mepsercs B Barrax. Ha 6oibimmHCTBE MPUOOPOB yKa3aHa noTpediiseMas MMU MOLTHOCTb.

Xoa padoThl:

1. CoOparth 11ens Mo PUCYHKY:

2. Haueprture cxeMy B TeTpaJy.
3. 3amucaTh MOKa3aHUs BOJBTMETPA M aMIIEPMETpa.
4. PaccuuTtaTh MOIIHOCTH JaMmouku 1o Gopmyne: P = UI*

5. Odopmuts mabopatopuyro paboTy B BUAC 3aa9H.
P-?

PEIIEHUE
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6. ChaenaiiTe BBIBO/ 10 padore.
OTYET PABOTHI:

[TpousBectu Bce pacu€Tsl 1a00paTOPHOI paOOTHI.

CnenaTh BBIBOJ paOOTHI.

Crioco6 MmoIKIF0UEHHUS aMIIEPMETPa, BOJIBTMETPA.

EnuHuIp! 13MepeHwust CUITbI TOKA, HATIPSHKEHUSI, MOIITHOCTH.

3aKOHBI MOCTOSTHHOTO TOKA.

Vcrionp30BaHue MMOCTOSTHHOTO M IEPEMEHHOTO TOKA B )KU3HU M B TIPOU3BOJICTBCHHOM
JCSITCTIBHOCTH.

7. ®OopMyIIbl BBIYHACICHUS! MOIIHOCTH JIAMIThI HAKAJIMBAHUSI.

oukhwnE

Jlureparypa:

o [ Msaxumes, ®uznka yuebnuk 10ka. 2016 T.

JlabdopaTopHasi padora Ne 7.

Tema: Haoarogenue 1eicTBUA MATHUTHOI'O I0JIS1 HA TOK.

HEJII) paﬁoTbI: Y6G,I[I/ITI>CH B TOM, YTO OJHOPOJAHOC MArHHUTHOC IIOJIC OKa3bIBA€T HA pPAMKY C TOKOM
OPUCHTHUPYIOLICC I[GﬁCTBHG; OMpeaAcCICHUC MarHUTHOM HHAYKOUKW B BO3AYIIHOM 3a30p€ ITOCTOAHHOTO
Marbgura.

OO0opyaoBaHue: MPOBOJOYHBIM MOTOK, IITATUB, UCTOYHUK TIOCTOSHHOTO TOKA, COIPOTHBIICHHUE
(pe3ucTop), COeIMHUTENBHBIC TPOBOA, TYTO00Opa3HbIil MATHUT, aMIIEPMETP, KITIOU.

1. TeopeTveckue 0CHOBBI PadoOThI
Ha snement d! mpoBogmuka ¢ TokoM |, HAXOAAIIerocs B MAarHUTHOM Tone ¢ MHAykimenr B (puc.l),

nericteyer cuia d £ | 3HAaUEHHE KOTOPOI ONMpeenseTcs 3aKOHoM AMmepa:
dr =1 [d .B] (1)

Ha npsMoyiMHEeiHHbI TPOBOAHMK JTMHONH D ¢ TokoM |, pacmonoXeHHBI MEPIeHIUKYISIPHO JTUHUSIM
WHIYKIIMA ~OAHOPOJHOTO MArHUTHOTO TIONS JIGMCTBYeT CHJIa, 3HAYE€HHWE KOTOPOM HAXOJUTCS
uHTerpupoBanueM (1) o AnvHe NPOBOJIHUKA!

Fa= !de =1 8b
o , (2)

rae | - cuna Toka B MpoBOIHKKE; b - yinHa poBoiHUKA; B - MarHuTHas HHIYKITUS.

B TexHMKe MUPOKO MCTIONB3YIOTCS MPUOOPHI, B KOTOPBIX MArHUTHOE I0JIE CO3/1aeTCsI B MAJIOM KOJIBIIEBOM
3a3ope 1 moctosHHBIME MarHuUTamu 2 W 4 (puc. 2). B mpenmemax 3a3opa JTUHHH MarHUTHOTO TIOJS
HaIpaBJIEHbl paJilajbHO, @ 3HAYEHNE MAarHUTHON MHJYKIMU 3aBUCUT TOJIBKO OT paccTosiHusA 10 Touku O.
Ecnm B Takoe MarHUTHOE MOJIE TOMECTUTH PaMKy 3 € TOKOM |, CBOOOIHO Bpamiaronyrocst BOKpyr ocu O, To
Ha Hee OyJeT neiicTBoBaTh mapa cuil Amrepa.

MOMEHT 3THX CHJI OTHOCUTENHHO OocH BpamieHus: O 3aBUCUT OT 3HAYEHUSI MArHUTHOW MHIYKIIMH B TEX
TOYKaX MMPOCTPAHCTBA, TJI€ PACIIOIOKEHBI CTOPOHBI paMKH MapaljieIbHbIe OCH BPAILlEHUs, OT CHJIbI TOKA B
paMKe, ee reOMeTPUYECKUX pa3MepoB, uKcia BUTKOB N HAMOTaHHOTO Ha Hee IIPO BOJA, HO HE 3aBUCUT OT
yIJ1a IOBOPOTA PAMKH:
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M =FAEN, (3)

rae M - MOMEeHT cuil AMIiepa OTHOCUTENBHO OCH BpalieHus; Fa - cuna Amnepa; N - 4nciio BUTKOB, a -
HIMPUHA PAMKH.

N3 (2)u (3 ) umeem

szEtEN,(‘l)

rae b - mmna pamku.

Ecan momenT cui Amnepa My, npunoxkeHHbld k pamke 1 (puc. 3), ypaBHOBECUTb MOMEHTOM CHIIBI
TSOKECTH MQ, NEHCTBYIOIIEH Ha CTPENKY 2, KECTKO CBSI3aHHYIO C PaMKOHM, TO 3HaU€HHWE MOMEHTa CHII
AmMriepa MOXHO ONPEIEIUTh MO YINIy MOBOPOTAa a PaMKH, MPU KOTOPOM JIOCTUTACTCS MEXaHUYECKOE
paBHOBECHE:

M) = M(mg) (5)

IIpoBeaenne YKCIePUMEHTAa K 00pad0TKA pPe3VJILTATOB:

1. TloaBecbTe NMPOBOJOYHBIN MOTOK K IUTATUBY, MOJICOEIMHUTE
€ro K HCTOYHHMKY TOKa IIOCJIEIOBAaTEIbHO C COIPOTUBIICHHUEM,
aMIIEpMETPOM, KIHYOM. 3apucyiTe puc.l

2. 3ampIKasi Iemb, MOJHECHTE MAarHUT K BHUTKY CEBEPHBIM
nosrocoM. [Iponabitojaiite ABUKEHHE MOTKA.

OOpatuTe BHMMaHHE Ha HaIpaBlieHUE TOKa (YCIOBHO MPHUHATO 3a
HaIPaBJICHUE TOKA JBUKEHHE 3apAJO0B OT «1+» K «-»).

3. 3Bapucyiite (puc.2), yka3aB HalpaBiIeHHUE JBUKEHHE MOTKA!
- YKaXXuTe IBMKEHUE MOTKA OTHOCUTEILHO MarHura.

- I3MeHuTe HanpaBieHne MarHUTHOTO TI0JISA, T.€. BHECUTE MAarHUT FOKHBIM TTOTFOCOM.

- 3apucyiTe U YKaKUTe IBUKEHHEe MOTKA.

4. V3meHuTe HampaBlieHWE TOKa B BUTKE, MarHUT BHECHUTE CEBEPHBIM MoJitocoM. [Iponabmromaiite
JBUKEHHE BUTKA U 3apuUCyiTe (puC.3). YKaKNTe HANPaBJIeHUE IBUKeHUs BUTKA

5. MarHuT BHECHUTE IOKHBIM TIOJIFOCOM TP TOM K€ HAIPAaBICHHH TOKAa. YKa)KUTe HANpaBJieHHe
JABUKEHHS BUTKA.

6. 3anummuTe MPaBWIO MPABOW PYKH UIS COJCHOWAA (KATYIIKH C OOJBIIMM YHCIOM BHTKOB): eciu

006x6amums CONEHOUO AOOHBIO NPABOU PYKU, HANPABUE Yemblpe Nalbyd

N0 HANPAGIeHUr0 MOKA 6 GUMKAX, MO OMCMAGIeHHbIN OONbUWOU naiey

noKadxcem Hanpasienue JIUHUL MASHUMHO20 NOJA GHYMPU COJEHOUOd.

(bonvbwioll naney nokagicem, 20e CeBEPHuLL NONIOC MACHUMHO2O0 N0,

CO30AHHO20 MOKOM 8 COJIeHOUOe)
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7. MarauTHOE I10JI€ TOKa B3aHMO,Z[€I>'ICTByeT C MAarouTHBIM MOJICM MArHvuTa 10 3aKOHY: pad3HOUMEHHblE
MACHUMHbLE NOJIIOCbL NPUMACUBAIONICAL, 00HOUMEHHbIEe — OMMAIKUBAIOMCHL.

Puc.2. PaMka ¢ TokOM B painabHOM MarHUTHOM I10JI€

Puc. 3 MomeHT cuiibl TSHKECTH ypaBHOBEIIMBAET MOMEHT CUIIBI amIiepa
U3 (4) u (5) u puc. 3 cnenyer:

F,aN =IBban=mglsin & )

rae | - cuna Toka B pamke, B - MarHuTHas MHAYKIMS, @ - IIMPUHA PaMKH, D - minHa pamkw, | - paccrosiHue
OT LIEHTPa Macc CTPEJKH O OCH BpallleHHs paMKu, M - macca cTpenkd, N - 4uciio BUTKOB paMKu, a -
PaBHOBECHBIN Yrojl IOBOPOTA PaMKH.

U3 (6) cnenyer:
Fa =%sim
.  (7)

2. Onucanue 3KCNIEPUMEHTAIBLHON YCTAHOBKH

DKcrepuMeHTallbHasl YCTaHOBKA IPEJCTaBIseT COOOM ammepMeTp MarHUTOZJEKTPUUECKOH CHUCTEMBI, B
KOTOPOM M3MEpUTENbHAs paMKa HaXOAUTCs B PaJUabHOM I0JI€ TOCTOSTHHBIX MarHUTOB, KaK 3TO MOKAa3aHO
Ha puc. 2. Ha ctpenke npubopa, B OTCYTCTBHE TOKA 3aHUMAIOIIEH BEPTUKAIBHOE MOJIOKEHHUE, 3aKperyIeHa
TOHKasi MeTajulMuekas TpyOouka. M3mepurenbHas IIKajla amIepMeTpa 3aMEHEHa TPAHCHOPTHPOM IS
WU3MEPEHUS YITIOB OTKIOHEHUS CTPEIIKH.
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Jns ydera METOOMYECKOH IOTPEHIHOCTH, CBA3aHHOM C HaJlW4MeM MOMEHTa YNpyrux cuia My,
BO3HHUKAIOIIKX B MOJBECKE PAMKH IPU €€ MOBOPOTE, HEOOXOAUMO MOCTAaBUTh KOPITYC MPUOOpa Ha JIEBYIO
OOKOBYIO TpaHb U M3MEPHUTH YroJl b OTKIOHEHHS Trpy3a OoT BepTukaiu. [lo yriy b MoXXHO ompenenuTh
K03 PHIUEHT KECTKOCTH MOABECKH K.

Tax xak M, = Kb, To Ipu paBHOBECHH PAMKHU C IPY30M MOMEHT CHJIBI TSDKECTH PaBEH MOMEHTY YIPYTHX
CHUIL:

mglcosb=kb.

Otcrona

i cod
k= B

C yuyeToM MOMEHTa YIPYIUX CHJI BbIpaxkeHHE (6) MIpUHUMAET BUJ
FaraN=mglsina+ka,(8)
a BeIpakenue (7) -

_mgt sine mgl cosp o

F

A

U3 (2) u (9) mony4uum BeIpaKeHUE 7Sl pacdeTa MarHUTHON MHAYKIIUU:

_mgl [ e
E—m 51|:|[|!2]+JE :us[a] 0

3. llopsinok BbINOJHEHHUs PadOTHI.
1. 3anonuuTe Tab. 1 cienupuKay H3MEPUTETHHBIX TPHOOPOB.
2. 3meppTe 3aBUCUMOCTD yTJjla a OTKJIOHEHUS Tpy3a (IOBOPOTa paMKH) OT CHJIbI TOKa | B pamke:

- TOJKJIIOYUTE MOJIYyJbh Ja0OpaTOpHOl pabOThl COEAMHUTENBHBIM KabedeM K HCTOYHUKY HHUTAHUS.
Perynsarop HanpskeHUsT HA ICTOYHUKE MUTaHUS YCTAHOBUTE B KPAHEE JIEBOE MOJIOKEHUE;

- K HDXKHEMY IITEKECPHOMY pa3beEMy MOAYJIA MOACOCANHUTE HpI/I60p JJIs1 UBMCPEHUA CUJIBI TOKA B paMKE;

- NPOU3BEINUTE H3MEPECHHE CHJIBI TOKA B paMKe JUIsl YIVIOB OTKIOHEHHs OT 5 1o 45°. Pe3synbraThl
M3MEpEeHUI 3anuiuTe B Ta0. 2.

- BBIKITIOUHTE JJIEKTpornuTanue. [lomoxure MOAynb 1abopaTopHOU pabOTHI Ha JIEBYIO OOKOBYIO TpaHb H
U3MEPBTE YTOJI b OTKIIOHEHHUS TPy3a OT TOPU3OHTAIH, PE3YJIbTaT U3MEPEHHI 3aMUIIUTE MOCie Tao. 2.

Tabmuna 1: Cnieundukanysi U3MEpUTENBHBIX TPHOOPOB

Hasganue IIpeneinsr Ilena WNHcTpyMeHTaIbHAS
npubopa u ero MU3MEPEHUS JCIICHUs MOTPEIIHOCTD
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THUII

Tabnuua 2: 3aBUCUMOCTH YIJIa OTKJIOHEHHS OT CHJIBI TOKA B PAMKE

Ne I, A a°® F. H

4. O0padoTKa pe3yJIbTATOB U3MePeHUH

1. ITo gannbiM Tabmd. 2 paccuutaiite o Gopmysne (9) 3HaueHUS CUIIBI AMIIepa U Pe3yabTaThl 3alUILIUTE B

Ty e Ta0nuiy.

2. Iloctpoiite rpaduk 3aBHCUMOCTH CHIIBI AMIIEpa OT CHIIBI TOKa B paMKe, IPOBEIs Yepe3
SKCIEPUMEHTAIBHBIE TOUKH MPAMYIO, BBIXOAALIYIO U3 Ha4ajla KOOPAUHAT.

3. Ucnonp3ys BelpaxkeHue (2) HaiiiuTe O TAaHTeHCY YIJia HAaKJIOHA MPsIMOU Ha rpaduke 3HaYCHHE
MarHUTHOM MHIYKIMHU B B BO3IyIIHOM 3a30p€ MOCTOSSHHOTO MarHUTa.

4. PaccuuTaiite nmorperHocts u3Mepenust DFa u DB, 3anuiimTe OKOHYATEIbHbIH PEe3yIbTaT B
CTaHIapTHOU (hopme.

5. KOHTpO.]II)HbIe BOITPOCHI

1. 3anummure 3aK0H AMr{epa JJIsA CHUJIBI, ,Z[eI\/’ICTBYI-OH_IeI\;I Ha NPpOBOJHUK C TOKOM B MAIrHUTHOM II0JIC.

2. 3anuimuTe yCIOBHE PAaBHOBECHS PAMKH C YI€TOM MOMEHTA YIPYTUX CHIL
3. KakoBa 3aBucHUMOCTh CHIIBI AMIIepa OT CHIIBI TOKa B paMKe?
4. Kakum o0pa3oM B JaHHO# J1abopaTopHOU paboTe MOKHO OIEHUTh paboTy cuit Ammepa?

JlaGopaTopHas padoora Ne 8.

Tema: U3ydeHnue siBJeHUs JJIEKTPOMATHUTHOM UHAYKIUH.

Lenab padoThI: U3ydeHHE SABICHUS DJIEKTPOMAarHUTHOW HHTYKIIMH.
OobopynoBanue:

1. Mumnammniepmerp.
2. Marsur.
3. Karymka-MOTOK.
4. VIcTOYHUK TOKaA.

5. Peocrar.

6. Kirou.

7. Karyiika oT 3J€KTpOMarHmra.
8. CoelMHUTENbHBIE TPOBOA.

Teopus
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B3anMHas cBA3b AMEKTPUUECKUX M MArHUTHBIX IOJE€H ObUla YCTAHOBIJIEHA BBIIAIOLIMMCS aHIIIMHCKUM
¢usukom M. @apaneem B 1831 r. OH OTKPBLT SABICHHUE 3I€KTPOMATHUTHOM MHIYKIHH.

MHorounciensbsie onbiTel Papajes NOKa3bIBalOT, YTO C IOMOLIBI0 MAarHUTHOTO IOJISI MOKHO IOJIYYUTh
AJIEKTPUYECKUI TOK B IPOBOJHUKE.

SIBJieHHMe DJICKTPOMATHHUTHONW MHAYKIMHU 3aKIH0YAEMCs 6 603HUKHOBEHUU NeKMPUUEcKo20 MoKd 6
3aMKHYMOM KOHMYpe Npu UsMeHeHuU MASHUMHO20 NOMOKA, NPOHU3bIBAIOWEe20 KOHMYP.

Tok, 6o3HuKalOWuLl NPU A6NEHUU INEKMPOMASHUMHOU UHOYKYUU, HA3bI6AI0NM WHAYKIIMOHHbBIM.

B snexkrpuueckoil nenu (pucyHok 1) BO3HMKAaeT MHAYKIMOHHBIA TOK, €CIM €CTh JABM)KEHHE MarHuTa
OTHOCHTEJIBHO KAaTYyILIKHU, WX Ha000poT. HanpasiieHue HHAYKIIMOHHOTO TOKA 3aBUCHUT KaK OT HalpaBJICHUs
JBUKEHMSI MarHuTa, TaK U OT PacIOJOXEHHUS €ro MOJ0COB. MHAYKIIMOHHBIA TOK OTCYTCTBYET, €CIIU HET
OTHOCHUTEJIBHOT'O NEPEMEIIECHNS KaTyIIKK U MarHUTa.

Pucynox 1.
Crtporo roBopsi, pu JABMKEHUU KOHTYpa B MArHUTHOM II0JIE TEHEPUPYETCS] HE ONPENEICHHbIN TOK, a
orpezeseHHas 3. 1. C.

) ¢ :ff}mo
\J

Pucynok 2.

@apanieil SKCIIEPUMEHTABHO YCTAaHOBWII, UTO NpU UBMEHEHUU MASHUMHO20 NOMOKA 8 NpOo80OsujeM
koumype eosnukaem I/[C unoykyuu E,.., pasnas ckopocmu usmeHenus MAcHUMHO20 NOMOKA yepes
NOBEPXHOCb, 02PAHUYEHHYIO KOHMYPOM, 835MOlL CO 3HAKOM MUHYC'

Y

It

Orta opmyna BeipaxkaeT 3akoH Dapanesi: 3. 0. ¢. UHOYKUUU PABHA CKOPOCHU U3MEHEHUA MACHUMHO20
nomoka uepe3 n08epPXHOCHb, 02PAHUYEHHYI0 KOHMYPOM.

3Hak MUHYC B hopMyIie oTpaxkaeT npaBuio Jlenua.

B 1833 roay JleHil onbITHBIM MyTeM J0Ka3all YTBEPKACHUE, KOTOPOE Ha3bIBaeTCsl mpaBuiioMm JleHua:
UHOYKYUOHHDBLIL MOK, 8030y)»cOaemblil 8 3aMKHYMOM KOHMYpPe NPpU USMEHEeHUU MAZHUMHO20 NOMOKA,
6cec0a HanpaeieH mMaAK, 4MO €030aeaemoe UM MAZHUMHOE NOJIe NPEnAmCmeyem U3MeHEeHUIO
MAZHUMHO020 NOMOKA, 6bI3bl6AIOULE20 UHOYKUUOHHBLIL MOK.

IIpu Bo3pacTanuu MAarHUTHOrO MOTOKA >0, a &, <0, T.€. 3. A. C. UHAYKIHUH BBI3BIBAET TOK TAKOTO
HaIpaBJICHUs, TPH KOTOPOM €T0 MarHUTHOE I10JI€ YMEHBIIIAeT MarHUTHBIN IMOTOK Yepe3 KOHTYP.
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IIpy yMeHbIIEHUH MarHMTHOro0 moroka ®<0, a g,;,; > 0, T.e. MArHUTHOE MOJI€ UHAYKIUOHHOTO TOKA
YBEJIMYUBACT YOBIBAIOIINN MAarHUTHBIN IMOTOK Yepe3 KOHTYP.

Hpasuio Jlenna nveet riay0okuil GU3HUYECKUI CMBICI — OHO 8bIpadcaem 3aKOH COXPAHEHUSI IHEPSULL.
€CJIM MarHATHOE TI0JIC Yepe3 KOHTYP YBEIIMUUBACTCS, TO TOK B KOHTYPE HAIIPABJICH TaK, YTO €T0 MAaTHUTHOE
M0JIE HAMNpPABJICHO MPOTHB BHEILIHETO, a €CJIM BHEUIHEE MAarHUTHOE IO0JIE Yepe3 KOHTYP YMEHBIIAETCs, TO
TOK HampaBJieH TaK, YTO €ro MarHUTHOE I0JI€ MOAAEP>KUBACT 3TO YOBIBAIOIIEe MAarHUTHOE TOJIE.

O/1C uHIYKIMHY 3aBUCUT OT pa3HbIX mpuuuH. Eciiv BABUraTh B KaTYIIKY OJMH pa3 CUJIbHBIA MarHuT, a B
JIPYro — ciadblid, TO MOKa3aHus MPUOOpa B EpPBOM ciydae OyayT Oosee BeicokuMHu. OHEM OynyT Oojee
BBICOKMMH U B TOM CJIy4yae, KOrJla MarHuT JBHKETCS ObICTpO. B Kak/10M U3 MpPOBEAEHHBIX B 3TOM padoTe
ONBITE HAINpaBJIEHUWE HWHIYKIIMOHHOTO TOKa ompenensercs mnpaBuioMm Jlenua. I[lopsaok omnpenenenus
HaTPaBJICHUS] MHAYKIIMOHHOTO TOKA IMOKA3aH Ha PUCYHKE 2.

Ha pucyHke CHHMM [IBETOM 00O3HAY€HBI CHJIOBBIC JIMHUA MArHUTHOTO IIOJSI MIOCTOSSHHOTO MarHuTa |
JUHUM MAarHUTHOTO TOJISI HHIYKIIMOHHOTO TOKa. CHUIIOBBIC JIMHMM MATrHUTHOTO ITOJISI BCETJa HAIPAaBICHBI
oT N K S — OT CEeBEpHOTO MOJIIOCA K I0)KHOMY MOJIIOCY MarHUTa.

ITo mpaBuiy JleHna HHAYKIIMOHHBIN SJEKTPUUECKUN TOK B MIPOBOJHUKE, BOZHUKAIOMIUN NP U3MEHEHUH
MarHUTHOTO TIOTOKA, HAMpaBJeH TaKKUM 00pa3oM, 4TO €ro MarHUTHOE I0JI€ MPOTUBOACHCTBYET U3MEHEHUIO
MarHUTHOTO TMOTOKa. [lodToOMy B KaTyllke HampaBlIeHHE CHJIOBBIX JIMHUH MarHUTHOTO OIS
MPOTUBOIIOJIOKHO CHUJIOBBIM JIMHHSIM ITOCTOSSHHOTO MarHWTa, BEJb MAarHUT JIBUKCTCS B CTOPOHY KATYIIKH.
Hampasnenne Toka HaxoIuM IO NpaBuily OypaBuMKa: eciiM OypaBuMK (C IpaBOi HAape3KOW) BBUHUMBATH
TaK, 4TOOBI €T0 MOCTYMATEIHLHOS IBMKEHUE COBITAJIO C HAMPABICHUEM JIMHUN WHIYKIIMHA B KaTYyIIKE, TOTIa
HaIPaBIICHUE BPALICHUS PYKOSITKH OypaBUMKa COBIAIACT C HAMPABICHHEM WHIYKIIHOHHOTO TOKA.

HOBTOMY TOK Y€pe3 MHIUIHAMIICPpMCTP TEU€T cleBa HaIllpaBO, KaK ITOKAa3aHO Ha PUCYHKE 1 KpaCHOﬁ
CTpGJ’IKOﬁ. B cjIydyac, Korga MartuT OTOABHUIACTCA OT KATYIIKH, CHUJIOBBIC JIMHUHW MArHUTHOTO I10JIA
WHAYKINUOHHOT'O TOKa 6YJIYT COBIIAIAaTh I1O HAIIPABJICHUIO C CUJIOBBIMU JIMHUAMHU MMOCTOAHHOI'O MAariura, u
TOK 6y,ueT TCYb CIIpaBa HAJICBO.

Puc. 1. OkcnepumeHTaIBHOE 000PYI0BaHNE

Onwrt 1.
Cobpatb cxeMy: IpUCOETUHUTh MOTOK-KATYIIKY K MUJUIMAMIIEPMETPY M UCIOIB3YETCS MarHUT, KOTOPBIH
HE00X0AUMO MPHUOIMKATD WIH YIAJIATh OT KaTYIIKH.
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Puc. 2. Dxcnepument 1

[logyMmaiiTe Ha TEM, KaK 00BICHUTH Ha6J'IIOI[aCMOC SIBJICHUC.

Kakum oOpa3om BiMseT MarHUTHBIN MOTOK Ha TO, YTO MPOUCXOJUT, B YACTHOCTH MPOUCXOXKICHHUE DIICK-
TPUYECKOTO TOKA. J[JI1 3TOro MOCMOTPUTE Ha BCIOMOTATEIbHBIN PUCYHOK.

—
&

Puc. 3. JInHUM MarHUTHOTO TIOJISl TIOCTOSTHHOTO TIOJIOCOBOTO MarHUTa

OOpaTtuTe BHUMaHUE, YTO JIMHUU MarHUTHOW MH]IYKIIUU BBIXOISAT U3 CEBEPHOTO TOJOCA, BXOAT B FOXKHBIN
nontoc. [Ipu TOM KOTUYECTBO ATUX JIMHUHM, UX TYCTOTAa pa3jiMyHa Ha pa3HbIX ydyacTkax marHuta. OOpatu-
T€ BHUMaHUE, YTO HANPaBIEHNUE HHIYKIIMU MAarHUTHOTO TOJISI TOKE U3MEHSIETCSA OT TOUKH K TOYKE.

BeiBoa 1 3xcnepumenTa:

(HamUIIUTE BHIBOA )

OnbiT 2.

Cremyronuii 9Tan MCCIeI0BAaHUS JIEKTPOMArHUTHON MHIYKIIMUA CBSI3aH C OMPECIICHHEM HANpaBJIeHUs!
HHAYKIMOHHOTO ToKAa. O HampaBJIEeHUH MHAYKIIMOHHOTO TOKA CYST IO TOMY, B KaKyl0 CTOPOHY OTKJIOHS-
eTcsl CTpeNka MuuammnepMerpa. Bocmomip3yiitech ayrooOpa3HbIM MarHMUTOM W TMPOMHILIUTE, YTO
YBUJUTE

[anee MarHuT cregyer JABUratb B APYTYI0  CTOPOHY, IMPONHUILUATE, YTO IMPOUCXOAUT CO
CTpEIKOU

CnenaﬁTe BBIBOA, oT qero 3aBHCUT HaIpaBJICHUC n BCIIMYHUHA WHAYKIIUOHHOT'O
TOKa

Il yacTp 1200pPaTOPHOI PAOOTHI:

Knioy
K —
o Puc. 4. DxcnepumeHt 2
Peocrar
R
mA %%
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B cxeme n3MeHeHHe MarHuTHOIO IIOTOKA HCOGXOI[I/IMO oJIy4aThb HE 3a CHCT ABUXKXCHUA IMOCTOAHHOI'O Mar-
HHUTAa, a 3a CYCT UBMCHCHUA CHJIbI TOKA BO BTOpOfI KaTyliKe.

Hccnedosanue nanuuus uHOYKYUOHHO20 MOKA RPU 3AMBIKAHUN U PA3MbIKAHUN eny. 1 acTh SKCIICpHU-

MEHTA: 3aMKHYTb KJIIOU.
[Tponumure, 4TO MIPOUCXOTUT c TOKOM u
CTpEIKOU

HpormcaTL BBIBOJ JAHHOI'O SKCIICPUMCHTA:

2 4acTh DKCIEPHUMEHTA

HeobxomuMo mpocneanTth, Kak OyneT W3MEHSAThCS WHAYKIMOHHBIA TOK, €CIM MEHSATh BEIMYMHY TOKa B
Ienu 3a CYeT peocraTa. ECIM HM3MEHATh 3JIEKTPUYECKOE CONPOTHBICHHE B IICMH, TO, CICIyS 3aKOHY
Oma

CnenaTp BBIBOJ 110 2 YaCTU SKCIIEPUMEHTA.
I'eneparop

B 3akmrouenne maboparopHOi pabOTHI HEOOXOAMMO IMOCMOTPETh HAa TO, KaK CO3MAaeTCsS WHIAYKIIMOHHBIH
3JIEKTPUYECKUN TOK B T€HEPATOPE IEKTPUUECKOTO TOKA.

Puc. 5. I'eneparop 351eKTpUUECKOTO TOKA

['maBHas ero 4yacTh — 3TO MarHuT, a BHYTPU 3TUX MarHUTOB paclojiaraeTcsl KaTyllKa ¢ ONpeeeHHbIM KO-
JMYECTBOM HaMOTaHHbBIX BUTKOB. Eciu Temepp BpalmiaTh KOJECO 3TOTO reHepaTropa B OOMOTKE KaTyLIKU
OyJeT HaBOJUTHCS MHIYKIIMOHHBIN 3JIEKTPUUECKUN TOK.

BeiBOA: YTO BUIHO U3 SKCIIEPUMEHTA

IMoaroroBbTe 1J15 0OTYETA TAOJHUILY ¥ IO MepPe NMPOBeIeHNUs ONbITOB 3aN0JTHUTE €é.

Hanpasienns
OTKJIOHEHHS
Iloxasanusa | crpeinku MA |HanpapieHue MHIYKUMOHHOI'O TOKA
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10

11

12

JelicTBUS ¢ MATHUTOM H MA (BpaBo, BJ1€BO
KATYWIKOM’ WIH He
OTKJIAHSIETCS)

beicTpo BCcTaBUTH
MarHuT B KaTyIIKY
CEBEPHBIM I10JH0COM

OcTaBUTb MAarHuT B
KaTyIIKe
HETIOIBMKHBIM
rocJe omneiTa 1
bricTpo BbITAIIUTH
MAarHuT U3 KaTyIIK{

BbeicTpo puOIN3NTH
KaTYIIKY K CEBEPHOMY
IOJTIOCY MarHuTa

OcTaBUTh KaTYyLIKy
HETIOABUYKHOU MOCIIE
onbiTa 4

bricTpO BHITAIIUTH
KAaTYIIKY OT CEBEPHOTO
MTOJII0Ca MarHuTa

MeniieHHO BCTaBUTH B
KaTYIIKy MarHuT
CEBEPHBIM MOJIOCOM

Me,Z[J'IeHHO BBITAIIIUTD
MAardiuT U3 KaTylIKH

BBICTPO BCTaBUTH B
KaTyIIKy 2 MarHuTa
CEBEPHBIMH TOJIFOCAMHU

beicTpo BcTaBUTH
MarHuT B KaTyIIKY
F05KHBIM ITOJIFOCOM

bricTpO BBITAIIUTH
MAarHuT U3 KaTyLIKU
rocire omneIiTa 10

bricTpo BcTaBUTH B
KaTyIlIKy 2 MarHuTa
F0’KHBIMU TTOJTFOCAaMU

(mo nmpasuiy Jlenna)

=& el
o o Y
=R e
== [l
L)
= o)

3anucarb o0IMiA BBIBOA 110 paboTe Ha OCHOBE NMPOBEAEHHBIX HAOIIOACHUI.
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KOHTPOJIBHBIE BOITPOCHI.
B uem 3akitouaercs sBJI€HNE JIEKTPOMArHUTHON MHAYKLINN?
Kaxoil TOk Ha3bIBatOT MHIYKIIHUOHHBIM?
ChopmynupyiiTe 3aK0H SICKTPOMAarHUTHON HHIYKIUH. Kakoii popmyroit on onuceiBaeTcs?
Kak ¢popmynupyercs npasuio Jlenma?

KaxoBa cBs13p npaBuiia JIeHI1a ¢ 3aKOHOM COXpaHEHMsI SHEPruu?

arwdE

JladbopaTopHo-nIpaKkTHYeCcKoe 3ausaTue Ne 9

«H3mepeHnne noxkasareJisi MPeJIOMJICHUS CTEKJIA»
LEJb PABOTBI: onpedenums noxkazamens npeiomienus naiocKonapaineibHoil naacmuHl.
OBOPYJOBAHMUE: nnockonapasuienabHas IJIACTUHA, TPAHCIIOPTUP

Teopus:

IIpenomienne cBera — sBICHME, IIPU KOTOPOM JIyd CBETa, MEPEXOls U3 OAHOH cpenbl B APYIyIO,
M3MEHSET HalPaBJICHUE HAa TPAHULIE 3TUX CPEZ.

| - Yyron nageHus
o p-yron npenoMneHna

-

[Ipenomienue cBeTa MIPOUCXOUT o CIIEyIOLIeMY 3aKOHY:

Tlaoarowuii u npenomieHHbllL 1yYu U NEPNEeHOUKYIAP, NPOBEOEHHbLU K 2paHuye pasoeia 08yxX cped 8 mouke

naoeuus ayya, aexcam 6 00Hou niockocmu. OmuouieHue cuHyca yena nadeHusi K CUHycy yeana npeiomieHus

ecmo BeNUYUHA NOCMOAHHAS ons 08yx cpeo:
alna

sing :

T7€ 0. — Y201 nadeHus,
B — yeon npenromnenus,
N — NOCMOSHHAA eNUYUHA, He 3ABUCAUAST OM Yeld NAOEHUsL.

[Ipn m3MeHeHuu yria majaeHusi U3MEHSIETCd U Yroi mpeioMieHus. Yem Oonvuie y2on naodewus, mem
bonvue yeon npenoMIeHUs.
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Ecnu cBeT mzaer w3 cpeapl ONTUYECKH MEHEE IJIOTHOW B 0osiee MJIOTHYIO Cpely, TO Yol MpPEeloMIICHUS
BCErZla MEHbIIIE yria najaeHus: p<a.

Jlyd cBeTa, HaNPaBJICHHBIH NEPIICHIUKYIIPHO K TPAHUIIEC pa3Jiesia IByX Cpell, IPOXOIUT U3 OJTHOM CpelIbl B
JIpyryto 0e3 mpeioMJIeHHs.

Xoa padoThl:

1.

ITonoxure IJIACTUHKY Ha JIUCT U O6BC,I[I/ITC KapaHJaalmomM eé KOHTYPBI.

2. IlpoBeauTe MpOU3BOIBHBIN MAAIONINH TyY U TEPHICHIUKYISAP B TOUKY MAJACHUS.
3. T'msans yepes HUKHEE OCHOBAaHUE IJIACTUHBI HA MAIAIOUINHA JTy4, OTMETHTE JABE TOUKH, OTKYya
BBIXOJUT JIyY.
4. YOepute CTEKJIO U IPOBEAUTE MIPEIIOMIICHHBIN TTyY.
5. C noMomuipo TpaHCIOPTUPA OMPEACIIUTE YIIIbI MAICHUS O U MPeIoMIIeHus f3.
6. Hcnonb3ys 3aKOH MPENIOMIICHHUS, HAllIUTEe OTHOCUTENBHBIN MTOKa3aTelb MPEIOMIICHHS CTEKIA.
sina 0
sing
7. CpaBHHTE MOJIyUYEHHBIH pe3yabTaT ¢ TAOIUYHBIM 3HaYeHHEeM (n=1,6) U caenanTe BHIBOJ.
OTYET PABOTDI:
1. TIpousBectu Bce pacuérhl JaOOPATOPHOUN pabOTHI.
2. CpenaTb BBIBOJ paOOTHI.
3. 3aKoHBI MPETOMIICHHS CBETA.
4. 3axoH NpSIMOJIMHEHHOIO paclpoCTpaHEHHs CBETA.
5. Enununa usmepeHus noxkasaress MpeJIOMICHUS CBETA.
Jlureparypa:

I".S. Msixumes, ®uznka yueonuk 11 k. 2016 r.

JladbopaTtopHuast padora Ne 10.

Tema: OnpenesieHne ONTHYECKOH CHJIBI U POKYCHOT0 PACCTOSTHUSI COOMPAIOIIEH JTUH3bI.

Leab padoThi: onpeaenuTh GOKYCHOE PACCTOSHUE U ONITUYECKYIO CUTy COOUpAIOIIeH TUH3HI.

OOopynoBanue: NTMHEHKa, JBa MPSIMOYTOJIbHBIX TPEYrojbHHUKA, AIUHHOQOKYCHas coOuparomias JIMH3a,
JaMIo4yka Ha TMOJCTaBKE C KOJIAYKOM, COJepKaluM OYyKBY, MCTOYHUK TOKA, KJIOY, COEAMHUTEIbHBIE

IIPOBO/A, PKPaH, HAIIPABIIAIONIAs perKa.

1.
2.

Bomnpocs! 115 1onycka k padore:

JInH3011 Ha3bIBaeTCs
Tonkad n1uH3a — 3TO

3. Tlokaxkure X0 JTy4eit mocie mpeIoOMIICHUSI B COOMPAIOIIIEH JTNH3E.

52



3anumure GopMyNy TOHKOH JINH3BL.

OnTuueckast cuia JUH3bI — 3TO D=

Kak n3menurcs GoxycHOe pacCTOSIHUE JIMH3BL, €CITU TEMIEpaTypa ee MOBBICUTCS?

[Ipu kakoMm yciOBUU H300pa)keHHE IpeIMeTa, MOIy4aeMoe C IMOMOIIBI0 cOOUparonieil JTUH3bI,

SBIISICTCS MHUMBIM?

8. Hcrounuk cBera moMenieH B JABOWHON (okyc coOuparomieil dHH3BL, (OKYCHOE pPacCTOSHUE
kotopoil F =2 m. Ha kakoM paccTOsIHUM OT JIMH3bl HAXOJUTCS €ro U300pakeHue?

9. Iloctpoiite wu300pakeHne B coOuparomel auH3e. JlaiiTe XapakTepUCTUKY IOJy4CHHOMY

M300paXEeHMUIO.

No ok

Xoa pa6orsl (1 yacTs)
1. CobepuTe dNMEKTPUUECKYIO IEMh, MOAKIIOYHB JIAMIOUKY K UCTOYHUKY TOKA Yepe3 BHIKIIOYATEIIb.

2. TloctaBbTe JaMIIOYKy Ha OJMH Kpal CTOJa, a 3KpaH — y JAPYroro kpas. Mexay HUMHU MOMECTHTE
coOMparoIIyIO JTUH3Y.

3. Bxirounte 1amMnoyky v NepeBUraiTe JUH3Y BJI0JIb PEHKH, [TI0KA HA SKpaHe He OyJIeT MOJy4YeHO PEe3Koe,
YMEHbILIEHHOE N300paKeHUE CBETSIIEHCS OYKBBI KOJIMAaYyKa JTAMIIOYKH.

4. U3mepbTe pacCcTOsIHUE OT 9KpaHa J0 JIMH3BI B MM. d=
5. 3MepbTe pacCTOSIHUE OT JIMH3BI JJO U300PaKSHUS B MM. f

6. [Ipu Hen3smMeHHOM d TOBTOpPHUTE OMBIT el 2 pa3a, KaKIbIi pa3 3aHOBO MOJTydasi pe3K0e H300pakeHue.
f, f

7. Beruucnurte CpCeAHEC 3HAUYCHUC PACCTOAHUSA OT I/1306pa)KCHI/I${ J0 JIMH3BGI.

8. Beiuucnure ontuyeckyo cuiy auH3bl D D
9. Boruncnute poKycHOE pacCTOSHUE J10 JIMH3HI. F F=

10. Pe3ynbTaThl BBIYMCICHUNA U U3MEPEHUIN 3aHECUTE B TAOIUILY:

No
OITBITA f-10 3, ™ f, M d, m D, antp D, antp F, M

2 4acThL padoOThI:

[TpoBepuTh MPUTOAHOCTH (POPMYIIBI TOHKOM JTUH3BI JUIS Ballel JUH3BI U OMPEENIUTh ONTUYECKYIO CHUITY U
(oKycHOE pacCTOSTHUE JTHH3BI.

O6opynoBanue: V3meputenbHas JIeHTa, cOOMpAroIIas JIMH3a, JIAMIIOYKAa Ha TMOJICTAaBKE, NCTOYHHUK TOKa,
BBIKJTIOYATENIh, DKPaH, COSTMHUTEIbHBIC MPOBOA, CKOTY, JIMHEHKA, METAIUNTMYECKasl MTOJICTAaBKa.
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1
F (1), tae d

1 1

T 6 . D i A
eoperuyeckoe o0ocHoBaHue: Dopmyna TOHKOH IJMH3BI HMEET BUJI:

F — dbokycHoe paccTosiHIE

pacCToOAHUE OT JIMH3bI 10 O6’BCKTa f— pacCTOAHUC OT JIMH3bI 10 I/1306pa}KeHI/I5I
JIMH3HI, D — onTuueckas cuiia JIHH3bL.

s Toro, 4To0Bl YOEAUTHCS B MPUTOAHOCTH (DOPMYJIBI TOHKOM JIMH3BI, JUIS Balllero ciydass He0OXO0I1MMO
U3MEPHUTH C TIOMOIIBIO ATOM (POPMYJIBI ONITHYECKYIO CHITY 3TOM rH3bI D nipu paznuynbix 3HaueHusx d u f,
HaliTH abcoytoTHBIE TorpemHocTd u3MmepeHuss D u ybenutbes, 4TO B mpezenax TOYHOCTH HAIIMX
U3MEPEHUH ONTUYECKYIO CHITY JTMH3BI MOXHO CUUTATh BEJIMYMHON MMOCTOSHHOM, T.€. (hopMynna paboTaerT.

i % \ DTO MOXHO CJeNiaTh, U3MEPUB paccTosHUS d OT
FAAN \\ K \ A c npeaMeTa 10 JMH3bI U paccTosiHus T oT JMH3BI /10
e \ f—\:‘N 8, peanbHOTO M300pakKeHHUs Ha »HKpaHe. PeanbHoe
M NA\o \F "B F SN nepeBepHyTOe M300pakeHHe Ha JKpaHe Ul
ek \D DR coOMparomiell JMH3bI TOJIYy4aeTCsl, €CIH IMPEIMET
‘"5'°\\,'f s PACIOJIOKHUTL OT JIMH3Bl HA PACCTOSHUHM OOJBIIEM

1) A \ A \2
\ ¢dokycHoro. Ilpu stom ecnu paccrosuue f<d< 2f,

TO I/1306pa>KeHI/Ie Oynmer yBenuueHHbIM (puc.l), ecnu paccrosuum 2f<d, To ymeHbIeHHBIM (pHC. 2).
Ha0iro1aeMbIM IpeIMETOM MOJKET CITY>KUTh CBETSIIASICS CIIAPAITH JTAMITOYKH.

Puc. 1 Puc. 2

IIpoBenenne padorsi:
1. ITos10’KUTh N3MEPUTENBHYIO JIEHTY BJIOJIb CEPEIMHBI CTOJIA U 3aKPENUTH €€ KOHI[BI CKOTYEM.

2. CoOpaTb D3JEKTPUYECKYIO II€Mb, MOJKIIOYMB JIAMIOYKY K MCTOYHHUKY TOKAa YEpe3 BBIKIIOYATh.
JlaMnouky BKJII0YATh TOJILKO HA BpeMsl IPOBeeHUs IKCIIePUMeHTa!

3. TIon0XUTh METAIIIMYECKYIO MOJACTABKY MOJ U3MEPUTEIBHYIO JIEHTY Ha Kparo CTOJIa U YCTAaHOBUTH Ha
Hel 3KpaH, TaK 4TOObI U3MEPUTEIbHAS JIEHTA MPOXO0/AUJa MO SKPAHOM.

4. Bam HeoOXOOuMO MNPOBECTH TPU HKCIEPUMEHTA, TaK YTOOBI JIaMIOYKa pacrojarajgach Ha Tpex
pa3JIMYHBIX PacCTOSIHUAX OT 9KpaHa. Pekomennyembie paccrosHus = 20 -25 cm, 40 — 50 cm, 90 — 100 cm.
[TocTaBuTh JaMMIOYKy Ha OIpENEICHHOM PAacCTOSIHUM OT dKpaHa W BKIIOYMTH. [lepenBuras auH3y IO
U3MEPUTENIBHOW JIGHTE JI0 TeX MOop IoKa He OyAeT IMOJIY4YeHO pe3Koe H300pakeHUe CBETSIIEHCs
MEPEBEPHYTON CIIUPAIIH JIAMIIOYKH.

5. Usmeputb paccrosiaus d u f, kak MOKHO TOYHEE, 3TO Ba)KHO ISl IOJYYCHHUS MPABUIILHOTO PE3yJIbTaTa.
JlanHble 3aHECTH B TaOIHILY.

Howmep d (ot nammbr f (oT TuH3BI D onrtuueckas Abc. orp.
OITbITa 10 JIUH3BI), MM 710 9KpaHa), MM cuia, ANTp AD

1

2

3

6. Paccunrtats o ¢popmyse (1) ontuueckyro cuy D.
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7. AGcomoTHy10 norpemHocTb AD u3mMepeHust ONTHYeCKON CHUIIBbI JIMH3bI BEIYUCIUTE 110 GOpMYyIIe:

Md A

df , tne Ad u Af abcomoTHbie norpemHoctd nu3mepenus d u . DTu MOrpeHoOCTH COCTABIAIOT
Ad=Af=1,5 mm. ( 0,5 MM mIpu OIIPEICICHUH MOJIOKESHUSI CIIHPAITU JIAMITOYKH U TUIOCKOCTH SKpaHa u 1 MM
IIPYU OIPEIEIICHUN ONITUYECKOTO LIEHTPA JIMH3BI.

8. OTI0XUTh Ha OCH 3Ha4YeHHst D ¢ MHTEepBaamMu MOTPEIIHOCTEH Ui BCEX TPEX M3MEPEHUH B MacITade
D;—AD1<D<D;+AD;

D,—AD,<D<D,y+AD,
D3—AD3<D<D3+AD;

9. Cnmenath BBIBOJ O CIPaBEIJIMBOCTH WM HECHPABEUTHBOCTH (HDOPMYIBI JIMH3BI B HAIEM CIIydae:

10. Ecnu ¢popmyna He MOAXOAUT AJI PACUETOB CAaTh pabOTy U YUTHU JJOMOM.
11. B npoTUBHOM cilyuae HaiiTu cpegHee apudmeTnueckoe 3HaueHue D,

12. 3aTeM BBIYUCIIUTB CPEJHIOO apu(METHUECKYI0 orpemHocTb ADg, o dpopmyie

AD =|D1_D¢|+|D2_D¢|+|D3_D@|
7 3
13. Haiitn oTHOCHTENBHYIO OrpemHOcTh D: ep=AD¢, - 100%/Dp.

14. Haiitu cpenHee 3HaueHHE (POKYCHOTO PacCTOSHUS MUH3BL Fep=1/Dc;

15. Tak Kak OTHOCUTENbHAS MOTPEIIHOCTh ONTHUECKOM CHJIBI IMH3BI paBHA OTHOCUTENBHOMN MOTPEIIHOCTH
onpeneneHus GOKyCHOTO pacCTOSHHSA: €p = &f, TO a0COMIOTHAS HorpemHocTb AF= Fey £p/100%.

16. OxonvarenbHo D=D,=AD,

JladopaTopHo-npakTH4yeckoe 3ausaTue Ne 11, 12

«I/I3Mepelme JAJINMHBI CBETOBOI1 BOJIHBI»

«Haoba1onenne nHTepgepeHNU, NOAAPU3ALNT U TU(PPAKINU CBETA)

HEJIb: onsimnusim nymem evtuuciumeo Oauny c6€moeoil 60Hbl.

OBOPYJIOBAHME: nudpakuronHas penieTka, npudop s ornpeaeaeH sl JIMHbI CBETOBON BOJIHBI,
HCTOYHHMK CBETA.

Teopus:

JAudpakunonHas pemérka — ONTHYECCKUN TPHOOP, NEHCTBHE KOTOPOTO OCHOBAHO HAa HCIIOJIb30BAHHUH
siBiieHus qudpaknuu ceera. [IpencraBmsier co00H  COBOKYMHOCTH — OOJNBIIOrO  YHCIIA  PETYISIPHO
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PAaCIONIOKEHHBIX IITPUXOB (ILENeH, BBICTYNOB), HAHECEHHBIX Ha HEKOTOpPYIO MoBepXHOCTh. IlepBoe
onucanue sBieHus caenan Lxeitmc ['peropu, KOTOpBIA HKCHONB30BaJl B KAayeCTBE PELIETKH NTUYbU
nepbs. PaccrosiHue, depe3 KOTOpOE IOBTOPSAIOTCA IITPUXM HA PEHIETKE, HA3bIBAIOT IEPUOAOM
nudpaknnonHoi pemérku. O603HauaT OyKBOii d.

Eciiit U3BECTHO YKCIIO ITPUXOB (), MPUXOAAIIUXCS HA | MM pemiéTKu, TO mepro I peréTku d HaxomsT
no ¢popmyne: d = sina = k*4, mm.

rae

d — nepuon peméTky,

0. — yroJl MAaKCUMyMa JaHHOTO 1BETA,

K — mops10K MakcuMyMa, TO €CTh MOPSIKOBBI HOMEP MaKCUMyMa, OTCYMTAHHBIN OT IIEHTPA KAPTUHKH,
A — JUTMHA BOJIHEI.

YcnoBuss  MHTEP(EPCHIMOHHBIX ~ MAaKCHMYMOB — TU(MPAKIIMOHHONW  pEmIéTKH, HaOMIOJaeMbIX O]
ONPEACIEHHBIMU YTJIAMU, UMEIOT BUL:

Ecnau xe cBer nmagacTt Ha peméTKy mnox yriiom g, TO:
d {sin +sinf} = kA

Xoa padoThl:

1. BuumarenbHO M3yduTe AUQPPAKIUOHHYIO PEHIETKY. 3alUIINTe YUCICHHOE 3HAU€HUE MOCTOSHHOU

pemieTku d.

B cooTBeTcTBUU C pUCYHKOM COOEpUTE U3MEPHUTENBHYIO YCTAHOBKY.

VYcranosure miens Ha pacctossHud L=200 MM OT 1 pakiIMOHHON PEIIeTKH.

Omnpenenute paccTOSHUE a OT CEPEAMHBI LIETU 0 IIBETHOM MOJIOCH B MHJUIMMETpax (KpacHbIM u

¢buoneToBbIit).

5. Paccunraiite amuHy cBETOBOM BOJHBI. D *sing =K+ A, k=1, mpu manbIx yriax sing=tge, Torma
(dopmyIna, o KOTOpoil Oy1eM BBIUUCIAT AJTUHY BOJIHBI UIMEET BHL:

o

A=d*a/L
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6. 3amosHuTe TAOIUILY C TOTYYCHHBIMH JAHHBIMHU:

L, mm a, cM d, M 200

7. CpaBHHTE CBOU pe3ysbTaT ¢ TaOJIMYHBIM, U C/ETalTe BBIBOJ K padoTe.
KpacHbilii (7,6-6,2)10" M 3enensiii (5,6-5)107 m
Opamxesblii (6,2-5,9)10"" m Tomy6oii (5-4,8)107 m
Kentsiit (5,9-5,6)10"" m Cunnii (4,8-4,5)107 M

®uornerossiii (4,5-3,8)107 M

OTYET PABOTBI:
1. TIpowmsBecTu Bce pacuéThl 1a00PATOPHON paOOTHI.
2. Cpnenatb BBIBOJ paOOTHI.
3. Jlate onpenenenue nudpaKInOHHON PEIIETKH.
4. ]JlaTh XapaKTepPUCTUKY KaXXAOH (U3MUECKOI BEIUYMHBI, BXOASAIMUX B GopMyTy TUGPAKIIUOHHON

pELIETKY.

5. EauHuiel u3MepeHus 1IMHbBI CBETOBOM BOJIHBI, Epro/ia TU(PAKIIMOHHON PEIETKY.
6. Omnpenenenue nepuojia TMPPaKIMOHHON PEIETKY.
Jlureparypa:

o I'A. Msxumes, ®uzuka yuebnuk 11 k. 2016 r.

JladbopaTopHast padora Ne 13.

Tema: HaGuroaeHue CIUIOMIHOIO U JIMHEHYATOr0 CIIEKTPOB.

Heab padorbl: HabnrogeHne CrjiomHoro M JIMHEHYAaTOro CHEKTPOB M3JIyUYEHUsT HOHU3WPOBAHHBIX Ta3os,
BBIJIEJIEHHE OCHOBHOI'O OTJIMYMUTEIBHOTO MPU3HAKA CIUIOIIHOIO U JINHEHYATOTO CIEKTPOB.

OﬁopyImBaHne: BBICOKOBOJIBTHBIHN HHAYKTOP, UCTOYHUK MMAUTAHUA, CTCKIIAHHAA MJIACTUHA CO CKOIICHHBIMU

TpaHsSMHU, CHEKTpajbHble TPYOKH C BOAOPOJOM, KPUNTOH, HEOHOM, TENUM, COCAUHUTEIbHBIE MPOBOJA,
JamIia ¢ BEpTUKaJIbHON HUTBIO HAaKaa, IpU3Ma MpsiMOro 3pEeHHUSL.
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Teopus
/{HeBHOM cBeT

MpbI BHIMM OCHOBHBIC IIBETa TOJYYEHHOTO CIIONIHOTO CIIEKTpa B CIEAYIONIEM TOpPSAKE: (UOJICTOBBIH,
CUHUI1, TOTYyOO, 3€1eHbIN, KENThIH, OpaHKEeBBIN, KpacHbIM. JIaHHBIN CIIEKTp HENpPEPhIBEH. DTO O3HAYAET,
YTO B CIIEKTPE MPEJCTaBICHbI BOJHBI BCEX MIWH. TakuMm 00pa3oM, CIUIONIHBIE CHEKTPHI NAIOT Tela,

HaXOJALIMECs B TBEPAOM WM JKUIKOM COCTOSHHM, a TAKXKE CHIIBHO CKaTble ra3bl. OuepeHOCTh LBETOB B
CIIEKTpe

Visible spectrum

Boaopoa

Bonoponnslii ciekTp: ¢uoneToBbli, rony0oii, 3eneHslid, opanxeBblii. Hanbonee spkoil siBisercs
OpAaH’KEBasl JINHUS CIIEKTPA.

I'eauit

CrnexTp renust: Toay0O0#, 3€JIeHbIN, KeNThI, KpacHbId. Hanbomnee sipkoi SBISICTCS KenTasl TUHUS
CHEKTpa.

Heon
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CriekTp HeoHa: 3eJNeHbIH, JKENThI, OpaH)KeBbIH, KpacHbI. Haumbonee spkoii sBisieTcss KpacHas

JINHUA.

CriexTp KpHITOHA: CHMHUH, TOXyOOii, 3€JIeHBIN, KeNThI, opamkeBblii. Haubonee spkoil siBisercs
3eJIeHast JINHHUSA.

Kpunron

OT1BeTbTE HA BOIIPOCKHI:

1. B cocraBe kakoro XuMHUYECKOTO COeAMHEHUs (CIEKTPHI 2, 3, 4) comepkutcs Boaopo (crextp 1)?

N
| R N
3

|| ] 4

2. B kakoii cmecu ra3os (cnexktpsl 1, 3, 4) conep:xxurtcs renamii (2)?
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3. Ha pucynke m300paxkeHbl CIEKTphl u3irydeHus Bomoponaa (1), remus (2), natpus (3). Kakue u3 stux
3JIEMEHTOB COJEPIKATHCS B cMecH BelecTB? (4)

Xoa padoThl:

1. Pacnonoxuth MIACTUHKY TOPU3OHTAIBHO Tiepen rnazoM. CKBO3b IpaHM, COCTABJISIOIIAE YIOJ 45°
HaOJIIOJaTh CTUTONTHOM CIIEKTD.

2. BbIeTUTh OCHOBHBIC I[BETa ITOJYYCHHOTO CIUIOIIHOTO CIEKTpa W 3alucaTh WX B HaAOIIOIaeMOU
MOCIIE0BATEIHPHOCTH. 3apUCcOBaTh HAOII0JaeMble CIIEKTPHI, 1aTh €My XapaKTePUCTHKY.

3. IloBTOpPUTHL OMBIT, paccMaTpHBasi CIIONIHON CIEKTp 4Yepe3 TpaHH, O0O0pa3yrolIue yrou 60°. 3ammcarsb
pasiiniusg B BUAC CIICKTPOB.

4. Habmronath nUHEWYATHIE CIEKTPHI BOJOPOJAA, KPUMNTOHA, HEOHA, T'ENIMs, PAcCMATPUBAsl CBETSIIUECS
CTHIEKTpAIbHBIC TPYOKH CKBO3b I'PaHU CTEKJISTHHOW TUIACTHHBI. 3amucath HanOoJjiee sSipKUe JTMHUU CIIEKTPOB
(HaOrOAaTh TMHEHYAThIe CIIEKTPHI YI00HEE CKBO3b MPU3MY MPSMOTO 3PCHHS).
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5. 3anummTe BHIBOJ 0 MPOACTaHHON padoTe (BCe Jik BEllecTBa B ra3000pa3HOM COCTOSIHUU JAFOT
nuHeluaTele cnekTpsl? KakoBa ajinHa BosH?).

6. 3apucyiiTe IIBETHBIMU KapaHJallaMi HECKOJIbKO HAOIIOaeMbIX BAMU CIIEKTPOB.

4. HanpaBpTe CHEKTPOCKON HA CBETAILLYIOCS JIIOMUHECHEHTHYIO JIaMIy, YCTAaHOBJIEHHYIO Ha
JIEMOHCTPAIIMOHHOM CTOJIE, 1 PACCMOTPHTE €€ CIEKTp. 3apucyiiTe HAOIIOJaeMBbIN CIIEKTD.

OHI/IH_II/ITG, YEM CIICKTpP HIOMHHCCHGHTHOﬁ JIJaMIIbl OTJIIMYACTCA OT CIICKTpPaA JIaMIIbl HAKaJIMBaHM.

5. BcraBbre TpyOKy ¢ renmumem 1 B gepxatens 2 npubopa JUisl 3aKUTaHUS CHEKTPaJbHBIX TPYOKH
MNOJKIIIOUUTE MPUOOp K MCTOYHUKY HANpspKkeHUs 3. 3aKTUTe CHEeKTPaldbHYI0 TPYOKy M PaccMOTpPUTE B
CHEKTPOCKON 4 JIMHEHYaThIl CHEKTP H3IY4YeHHs Teiusl. 3apuCyHTe CHEeKTP HM3Iy4YeHHs JaHHOTO rasza u
3aMUIIUTE OCHOBHBIC I[BETA B HAOIIOAa€MOM MOCIeI0BATEIbHOCTH.

6. [ToBTOpUTE HAOIIOACHHS CO CHEKTPAIBbHON TPYyOKOMN, HAMIOJTHEHHOW JPYTUM ra3oM. 3apUCyHTe CIEKTp
U3ITy4eHUS IaHHOTO ra3a U 3allMIINTEe OCHOBHBIE 1IBETa B HAOII01a€MOI MOCIIEI0BATEILHOCTH.

7. CpaBHI/ITe MMOJIYYCHHBIC JIMHEeNYaThIe CIICKTPbI H3JIYYCHUSA C TaOJIMYHBIMU CIICKTpAaMHU HU3JTYyYCHUA
COOTBCTCTBYIOIIHUX I'da30B. CnenaﬁTe BBIBOJBbI.

HOHOJIHI/ITCJII)HLIC 3aJlaHUA:

1. Kakoli cnexTp npeacraBieH Ha pUCYHKe?

400 500 600 00
I | I !

2. B xakom arpe€raTHOM COCTOSHUU HAXOAUTCS BCHICCTBO HA I/I306pa)KCHHOM CHCKTpe?

400 450 500 550 600 700

3. ConepxuTcs 1M B CMECH Ta3oB (CHekTp 4):
a) Hatpuii (cnektp 1);

0) Bogopo (criekTp 2);

B) reniuii (cektp 3)
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CnekTpbl ucnyckanusa: 1 - Hatpus; 2 - sogopoaa; 3 - renus.
CnexTpbl nornowenus: 4 - Hatpus; 5 - sogopoaa; 6 - renus.

4. B xakoilt cMecH ra3oB (CexkTpsl 2, 3, 4) cogepxutcst Bogopo (cnextp 1)?

5. Ha pucynke m3o0paxkeHbl CIIEKTpbl n3nyueHus: Bojgopoaa (1), remus (2), narpus (4). Kakue u3 stux
3JIEMEHTOB COJEPKATHCS B CMECH BELLIECTB?
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KOHTpOJIbeIe BOITPOCHI

1. Kakue BemiecTBa al0T CIUIONIHOM CIIEKTP?
2. Kakue BeniecTBa Jar0T JIMHEHYATHIN CIIEKTP?
3. O0bsacHUTE, TOYEMY OTIUYAIOTCS TUHEHYAThIe CIIEKTPBI PA3IMYHBIX Ta30B.

4. ITouemy OoTBepcTHE KOUIUMATOPA CHEKTPOCKoma uMeeT hopMy y3koii menu? M3sMeHuTcs U BU
Ha0JII0/1aeMOr0 CIEeKTpa, €CIIM OTBEPCTHUE CIENIaTh B JOpMe TpeyrojabHUKa?

OTBeThI JJIsl CAMONIPOBEPKH:

1. 3apucyiiTe IBETHBIMU KapaHIallaMy HECKOJIbKO HAOII0AaeMbIX BaAMU CIIEKTPOB.

4. HanpaBbTe CIEKTPOCKON Ha CBETALIYIOCS JIOMUHECIIEHTHYIO JIAMITY, YCTAHOBJIEHHYIO Ha
JIEMOHCTPAIIMOHHOM CTOJIE, ¥ PACCMOTPUTE €€ CIEKTP. 3apuCyiTe HaOII0JaeMBbIil CIIEKTP.

OHI/II_HI/ITG, YCM CIICKTpP .HIOMI/IHCCI_IGHTHOI\/JI JIaMIIbl OTJIIMYACTCA OT CIICKTPA JIAMIIbl HAKAJIUBAHUS.

omeem: Jlamna Hakanusanus 0aém cniowHou Cnekmp, a MIOMUHeCYeHMHAs 1AMNa 0aém TUHendamoii
cnekmp.
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5. BcraBbTe TpyOKy ¢ renueM 1 B nepxkarens 2 npuopa JUlst 3aKUTaHus CIEKTPAIbHBIX TPYOKH
HOIKJIIOYNTE MTPUOOP K UICTOYHHUKY HANPSDKEHUS 3. 3a)KTHTE CIIEKTPAIBHYIO TPYOKY M PacCCMOTPHUTE B
CHEKTPOCKOI 4 JIMHEHYATHIN CIIEKTP M3JIyUEHHs Tefusl. 3apuCcyiTe CIIEKTpP U3YYEeHUs JAHHOTO ra3a u
3aIUIINTE OCHOBHBIC 1{BETA B HAOII0AaeMOM 110CIIeJ0BATEIbHOCTH.

omeem. Duonemoswilii, 3e1EHbLU, OPAHHCEBIU, KPACHBLU.

6. IToBTOpHUTE HAOIIOACHUS CO CIIEKTPAILHON TPYOKOM, HAIIOJIHEHHON APYTHM T'a30M. 3apUCYHTE CIIEKTP
U3JIy4€HUs JJaHHOTO I'a3a U 3alMIIUTE OCHOBHBIE 1IBETa B HAOII0JAEMOI1 [TOCIIE10BATEIbHOCTH.

Bogopoa:

HeoH:

omeem. Booopoo: ¢huonemosviii, 3e1énulil, KpacHulil.
Heown: gpuonemosuiii, 3enénulii, opaniceswlii, KpacHbiii.

7. CpaBHUTE TOJYYCHHBIC JMHEWYATHIC CIEKTPHl HU3IYYCHHUS C TAOJMYHBIMU CIEKTPaAMHU HW3ITYYCHHS
COOTBETCTBYIOIMX ra3oB. Caenaite BEIBOBL.

Bui16o0: Cnexmpwl npakmuyecku ne omauyaiomes. Eouncmeennoe omauuue — puonemoswiii ysem
nepenusaemcsi ¢ 201y0bIM.

OT1BeTHI HA KOHTPOJIbHBIC BOIIPOCHI

1. Kakue BemiecTBa Ja10T CIVIOIIHOM CIEKTP?

omeem: Hazcpemvie mena, Haxoosawuecs 8 meEPOOM U HCUOKOM COCMOAHUU, 2A3bl NPU LICOKOM 0A8leHUU
u naazma.

2. Kakue BemecTBa 1a10T JIMHeHYATHIN crieKTp?

omeem: Te sewjecmsa, y KOmopwix caboe 83aumMooelcmaue mexcoy MoreKyiamu, Hanpumep 00CmamoyHo
paspaxcénnvie 2asvi. Taxoce nunenuamvlil CHeKmp 0aiom eeujecmea 8 2a3000pa3HoOM AMOMHOM
COCMOSHUMU.

3. O0bsicHUTE, MOYeMY OTIHYAKOTCS JHHEHYAThIE CIIEKTPbI Pa3IHYHbIX ra30B.

omeem: [Ipu nacpesanuu yacms MOaeKyl 2a3a pacnadaomcs Ha amombl, U3LY4aromcs K8aHmyl ¢
DPA3TUYHBIMU 3HAYEHUAMU DHEP2UL, OM Ye20 U 3A6UCUM YBeN.

4. IToyeMy oTBepcTHE KOJJIMMATOPA CIIEKTPOCKONA HMeeT (popmy y3koil meau? U3Mmenurest i BU
Ha0J11012eMOT'0 CIIEKTPa, eCJIM OTBepCcTHe cAeaaTh B opMe TpeyroabHUKa?
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omeem: Omeepcmue umeem ¢opmy y3kou weau 01 cozoanus kapmunku. Ecau omeepcmue coenams
Mpey2onbHbIM, MO NUHEYAMblLL CNeKmp CIaHem mpey2oibHblM U pA3MbIMbIM.

BBIBO,I[I)IZ CNnJlOULHblE CneKmpbol oarom mena 6 meepdozw UAU HCUOKOM COCMOAHUU, a mAKoHce
cunvHocorcamole 2aszvl. Jlunelivamole cnekmpbol oarom eeujecmed 6 AmMmomapHom 2a3006pa3H0M COCMOAHUU.

JladbopaTtopHuast padora Ne 14.

Tema: U3ydyeHue TpeKoB 3apsizKeHHbIX YACTHIL.

ge.m,: YCTAHOBUTB TOXKIACCTBO SapH)KeHHOﬁ YaCTULIbI IO pE3yJibTaTaM CPABHCHUA €€ TpEKa C TPEKOM
IIPpOTOHA B KaMECpeC BI/IJ'ILCOHa, IMOMEIIECHHON B MarHuTHOE 10JIE.

Oo6opyaoBanme: ['otoBas ¢ororpadus AByX TPEeKOB 3apsHKeHHBIX dacTull. | Tpek — mpotoH, Il — yactuna,
KOTOPYIO HEOOXOIUMO HACHTHU(HUIMPOBATH; TPEYTONBHUK WJIM JMHEWKa C IIeHOH neneHus 1 mwm/men,
HUPKYJIb; JIUCT IPO3pavyHoi Oymaru; KapaHaai.

Onucanne padorbl: Pabota npoBogurcs ¢ roToBoil ¢ororpaduell TpeKoB IBYX 3apsKEHHBIX YacTHUI

(OOMH MPUHAMJIEKHUT NMPOTOHY, APYrOM YacTule, KOTOPYIO Haao HaeHTU(uuupoBath). Mnentudukanus
HEU3BECTHOM YacCTHIIbl OCYIIECTBIISETCS IyTEM CPaBHEHUS €€ YAEIbHOT0 3apsiia ¢/m ¢ yleIbHbIM 3aps10M

IMPpOTOHA. OtHomeHne YACIBHBIX 3apsaa0B O6paTHO IMPONMOPHUOHAJIBHO OTHOIICHUIO paluyCOB TPCKOB!:

gim &
efm, _R2

Jns n3mepeHuss paauyca KpHUBU3HBI TpEKa BBIYEPUYMBAIOT JIBE XOpAbl M BOCCTAHABIMBAIOT K HUM
NEePNEHANKYIIAPBI U3 HEHTPOB XOpA. LIEHTp OKPYKHOCTH JIEKUT HA IEPECEUECHUH ITUX NEPIIEHIUKYIISPOB.

Pacuernbie popmynbl:

Wnentudukanyss HEM3BECTHON YaCTHIBI OCYLIECTBIISICTCS IyTEM CPaBHEHUS €€ YAeIbHOro 3apsaa g/m c
YIAEIbHBIM 3apsOM MPOTOHA. DTO MOYKHO CJIIeNaTh, U3MEPUB PATNYC KPUBHU3HBI TPEKOB HAa HAYAJIBHBIX
y4acTKax U CPaBHUB UX.
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Hns 3apsikenHON YacTHULI, ABHIAKYIICHCS NEpHEHAMKYIAPHO
BCKTOPY HHIYKUHH MarHuTHOTO 1OJIA, MOKHO 3aMHCATL!
2
WIH i = L .
m BR
OTCIO:[a BHIHO, 4TO OTHOUICHHC y;xe.n,nblx 3apﬂ:1013 YACTHI
paBHO 0OpPaTHOMY OTHOIIEHHIO PaIHyCOB TPEKOB.

= mv

Paauyc Tpexa onpezeasercs caeaylomum  odpaszom:
BLIYEPUMBAIOT KAK Ha PHCYHKE ABE XOP bl M BOCCTABIAIOT K HUM B HX
cepeauHax nepneHauKyaspul. Ha mX nepeceuenun A€KHT LEHTP
okpysHocTH. M3MepsioT uX TuHEHKON.

Crneuudukanus MsMepuTeasioro npudopa:

[Ipeaen Ablconotuas
Haumenosanue [lena menenus
M3MEpeHUs NOIrPEeLIHOCTL
IUHEeHKa 50 e 1 MM 0.5 mm

Marepuan UIsl CIPABOK:

11
Y IenbHbIN 3aps]l DIEKTPOHA: L76-10 Ka/xke

0,96-10"Kn/ ke
0,5-10"Kn/ke

Y nenpHblIi 3apsa TPOTOHA:

VY nenpHbIN 3apsia anb(a-dyacTUIlhL:
®dopMyra MOTPEIIHOCTH YISTBLHOTO 3aps/a;
A9 - 4An An

m '

rae A ry, A ry, — adcomi0THas NorpelHocTs npudopa, ry, Ary —
paanychl TPEKOB.

X0/l PABOTHBI

1. Paccmorpure ¢ororpadpun TpexoB. Tpek I mpunamnexxut nporony, tpeku I, Il u IV - wactumam,
KOTOpbIE HYKHO WACHTUQUIMPOBATh. BEKTOp HHAYKIMM MarHUTHOIO TOJS MNEPHEHIUKYISIpeH K
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wiockocTu ¢otorpadun u papusercs 2,17 Tn. HadanpHble CKOPOCTH BCEX YACTHUI[ OJWHAKOBHI U
NEPHEHANKYJISPHBI K HAlPABJICHUIO MATHUTHOMY BOJIA.

-

2. Hanoxwre Ha ¢oTorpaduro TucT npo3payHoil OymMaru ¥ NepeHecuTe Ha Hero TPEKH.

3. Jlas KaxJaoro Tpeka MpOBEAMTE JIBE XOpJbl U B UX CEpeAMHAaX IOCTaBbTe MNEpHEHAUKYIspbl. Ha
IIEPECEUECHNH MEPIICHIUKYIISIPOB JIEKAT LEHTPBI KPYTOB.

4. U3mepbTe pannychl KpUBU3HBI TPEKOB YAaCTUL], IEPEHECEHHBIX Ha OyMary, Ha UX HadaJbHbBIX y4acTKax.
OO0bsicHUTE, TOYEMY TPAEKTOPUM YaCTHUI] ABISAIOTCSA TyraMu Kpyros. Kakas mpuurHa pa3HUIbl B KpUBU3HE
TpaeKTopuil pasHbIX siyiep? OObsACHEHNE 3aIUILUTE B TETPA/lb.

5. M3mepwTe paamychl KpUBH3HBI B Hayalle U B KOHIIE OJHOTO U3 TpeKoB. OOBACHUTE NOYEMY KpUBHU3HA
TPACKTOPHUH KaXIOW YaCTHUIBI U3MEHSAETCS OT Havasia 0 KOHIIa MpoOera YacTHIThI?

6. OOBsICHUTE MPUYMHBI OTIMYMS B TOJIIIWHE TPEKOB Pa3HBIX sjep. [logeMy Tpek KaxI0i YacTHITHI TOJIIIE
B KOHIIe ipodera, ueM B Havyane? OObsICHEHUE 3alUIINTE B TETPAlb.

g

7. Cpasrure yaenbHble 3apaasl ¢ vactuus! 111 n npoToHa I, 3Has, 4To HaYaIbHBIE CKOPOCTH YaCTUIIB U
MPOTOHA OIMHAKOBBI. OTHOIIIEHUE YIEIBHBIX 3apsI0B YACTHUI] 0OPATHO K OTHOIIECHUIO PAINYCOB UX
TPAEeKTOPHI, TaK Kak.

¢ _ v
m B-R

8. Unentudumupyiite vactuiy Il mo pe3ynbraram uccieaoBaHusl.
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9. [pyrue Tpeku NpUHAUICKAT SApaM JACUTEpHsi W TPUTHS. BBISCHHTE, KAaKOMy HMEHHO SIPY
npuHaaiexkur Tpek Il u IV?

Tabauua pe3y1LTaToOB U3MEPCHHIA:

Tpex No Paguyc, r. MM
1.
2.
A4 _ 05 05

m
g = 4 3Kcn. £ A g
m m m

10. BoiBoa 0 nipoaesiaHHoi padore:

[TpoBens upeHTH(UKALNIO 3apsPKEHHOM YacTUIbl METOJIOM CPABHEHUS €€ TpeKa C TPEKOM MPOTOHA, Mbl
ONPEEINIIN, YTO TaHHAsl YaCTULIA SBIIACTCS (moy4eHHBbIN pe3yibTar).

Cooeporcanue omuema

OdopMuth OTUET B TeTpaau g 1a00PaTOPHO-MPAKTUYECKUX PAOOT, TIe YKa3aTh:
HOMEp U Ha3BaHUE J1abopaTOPHOU pabOTHI.

O eJab 3aHATHA.

Cdopmynuposats 3amanue Ha JII13.

[IpuBecTn KpaTkue TEOPETUUECKUE CBEICHUS

Kpatko onucaTh mOpsI0K BHITOTHEHUS 3a1aHUS.

gk~ wdoT e E

Crenarts BBIBOJI

JladbopaTopHast padora Ne 15.

Tema: MoaeaupoBaHue paJMOaKTUBHOIO pacnajaa.

Heab: [IpoBepuTh 3aK0H paJOaKTHBHOTO paclajia M MOCTPOUTH rpaduK pacmaja.
Oo6opynoBanue: MoHeTku, 6aHKa, TTOTHOC.

IMocnenoBaTeIbHOCTH BBINOJHEHUS PA0OTHI
1. Orcunraii HaYaIbHOE KOJUYecTBO MOHET No=128, mepemenraii nx B OaHKE W BBICHIITb HA ITOJIHOC.
[TocuuTail 4MCI0 MOHET, UTO «HE PACMATHUCHY, CII0KHU UX B OAHKY, TIepeMelaii, BBICHIb Ha TIOJHOC
Y CHOBA MOCYMTAN YMCJIO MOHET UTO «HE pacnanuchy. OnsIT mposeaute 10 pas.
2. 3anonHu TabIHITy.

[ToBTOpU Cepuio OPOCKOB BaX/Ibl, HAaUWHAas Bceraa ¢ No=128

3. Tlocrpoii rpaduk 3aBucuMocTd N(n), Kakoil COOTBETCTBYET (hopmyie:
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3.
4.

N:No; N:No
Pa3HbIM cepusiM MOTYT COOTBETCTBOBATh pa3Hble 1BeTa. [londepute ynoOHbINH MaciTad.

KOHTpOJ’ILHLIe BOIIPOCHI:

1. Kakoif 371eMeHT cUuTarOT HanboJiee PaluOaKTUBHBIM: C IIEPUOIOM Ha monypacmaje | cyTok wium 1 gaca?

[Touemy?
2. [loueMy 3aKOH paJlOAaKTUBHOIO paclaja eCTb CTATUCTUYECKUM?

3. BriBog:

IIpoBepouHbie 0TBETHI HA KOHTPOJIbHbIE BONPOCHI:

1. Kakoif a71eMeHT cunTaroT HanboJee pafuoaKTUBHBIM: C IEPHOJOM Ha monypacnazae 1 cyrok wiu 1 gaca?

[Touemy?

HCpI/IOII Ha noJgypacrnaac paguOakKTUBHOI'O 3JICMCHTA — 3TO BpPEMsA, Ha NPOTAKCHHUH KAKOI'O pacrajacTcCsa

IOJIOBUHA paJnoakTUBHBIX aromoB. Hampumep, ectb 100 pagmoakTHBHBIX aTroMmoB. B anemenra c

nepuoaoM Ha noiypacnaze 1 cyTok 3a cyTku pacnanaercs 50 atomos, u yueneer 50 aromoB. B anemenre ¢

InepuoaoM 10 moypaciana 1 gac 50 atomoB pacnanyTcs 3a 1 gac. DnemeHTa ¢ MepruoaAOM Ha Iojrypacraze

1 cyToxk.

2. Hoquy 3aKOH PaJMOaKTHBHOI'O paciiaja €CThb CTaTUCTUYECKUM?

3aKkoH paaroOaKTUBHOI'O pacnajga €CTb CTATUCTUYCCKHUM. OH BBINOJIHAETCS JUIA OOMBIIIOr0 KOJMYECTBA

aTOMOB. KpOMe TOro, NpeayCcMarpuBaThb, KAKMC CaMbIC aTOMBI pacCriagaroTCsa, HEBO3MOXKHO. MOXHO TOJIBKO

yKa3aTh, Kakasi 4acTh (MM CKOJILKO MPOIICHTOB) PaJOaKTHBHBIX aTOMOB pacIialaeTcsl.
3. BreiBog:

PEKOMEHJIAIINUA 110 CAAYE JK3AMEHA.

OBJ'IaI[eTB KypcoM (I)I/I3I/IKI/I — OTO 3HaA4YuT HC TOJBKO IIOHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUA U
3aKOHOMCPHOCTH, HO W HAYUYUTHCA HNPUMCHATHL HX Ha IMPAKTHKE. Bcesikoe IIPUMCHCHUC O6HII/IX
MOJIOKEHUH (1)I/I3I/IKI/I AJIg PA3pCIICHU A KOHKPETHOTO BOIIPOCa €CTh PCIICHUC (I)I/ISI/ILICCKOI\/'I 3aJa4u.

IlepBblii ¥ BTOpPOIl BOMPOC TMPECTABISAIOT COOONM MPOBEPKY TEOPETUUYECKHX 3HAHUM.
XOpomio CHpaBUBIINCh C HHUMH, BBl TOJYYUTE YIOBICTBOPUTEIBbHBIM WM XOPOIIWNA OaJl.
Tperuil BOIPOC COJEPKUT 3aJaHUs IPAKTUUECKOTr0 Xapakrepa. Eciii Bl IpaBUIIBHO PELIATE ITY
4acTh — XOPOILIasl UM OTJIUYHAsI OLIEHKA rapaHTUpOBaHa.

[lepen cnaveil sk3amMeHa MOBTOPHUTE IIaBHblE (GopMynbl GU3MKU. BermoMHUTE OCHOBHBIE
¢usndeckue BeIUUMHBI. YTOOBI XOPOILIO PEIIUTh MPAKTUYECKYI0 YacTh, JOCTATOYHO BHIYYUTH
HayvaJbHbIE 3HAUYEHUS U TJaBHble GOpMyNbl. 3aBeAMTE TETPaab M BBINMHMCHIBAiTE TyJa KOPOTKHE
nomeTku. CTapaiiTech 3alMChIBaTh BCE MEJIKUM MMOYEPKOM, HO MOAPOOHO U pa30opuuBO, YTOOHI B
MIOCJIEICTBUE TIOBTOPUTH NPOHIECHHOE. 3HAYeHHs, 3alMCAHHbIC OT PYKH, 3allOMHHAIOTCH
ropasao Jy4iie, YTo ObL10 y:Ke HEOAHOKPATHO A0KAa3aHO.

[Tpu moAroToBKe K 3k3aMeHy 00paTUTEe BHUMaHUE Ha OTPAOOTKY CIEAYIONINX YMEHUN U HABBIKOB:
1. monyyeHue W 3aMKCh OTBETA B YKa3aHHBIX €IMHUIIAX U3MEPEHHUS;
2. OKpYIJIEHHE OTBETa C YKa3aHHOW B 3aJIaHUU TOYHOCTBIO;

MPABIJILHOE MCIIOIH30BAHKE MTOHITHS «aOCONIOTHASI BETUIHHAY;

MCIOJIb30BaHNE CIPABOYHBIX JTAHHBIX C YKA3aHHON TOYHOCTBIO;
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Boo~NoO

12.

0.
. IPEICTABIIATh PE3yabTaThl HAOIIOACHUH C MOMOIIBIO TaONMI, IpaUKOB M BBIBIATH HAa STOH OCHOBE

UCTOJIb30BaHUE €IUHUII MeXTyHapOIHON CHCTEMBI B pacUeTHBIX (popmMyiax;

YMEHHE TI0JIb30BaThCSl KPATHBIMU JTOJBHBIMU NIPUCTaBKaMU;

YMEHUE MPOBOAUTH U3MEPEHHSI ¢ OOIBIIMMH U MaJIBIMU YUCIIAMH, 3alIMCAHHBIMU B CTAHJAPTHOM BHJIE;
IPOBOANTH HAOIIOICHHS TIPUPOTHBIX SBICHH,

OIKCBIBATH M 00001IaTh Pe3yIbTaThl HAOIIOACHUH,

UCTIONIb30BATh MIPOCTHIE U3MEPHUTEIbHBIC IPUOOPHI IS N3y4eHUs (PU3NIECKUX SBICHHIA;

OMIIMPHUYECCKHUEC 3aBUCUMOCTH,
MNPUMCHATH NOJYUYCHHBIC 3HAHUA IJId 00BICHECHUS pa3HOO6p8,3HbIX MMPpUPOAHBIX SIBIICHUI U Iponeccos,
IMPUHIUIIOB ﬂeﬁCTBHH Ba)KHEHUIITNX TEXHUYESCKUX YCTPOﬁCTB, JJI1 pCIICHUA (1)I/I3I/ILICCKI/IX 3ajJa4.

le/l HU3YYCHHUU OTACJIbHBIX Pa3saejIoB CICAYCT O6paTI/ITB BHHUMAaHHE Ha CICAYIOIIUC MOMCHTBI:

Paznen «KunemaTuka». CBOOOJHOE NajieHUE — 3TO ABHKEHHE MOJ JECHCTBHEM YCKOPEHHsI CBOOOJHOIO
naJieHus] KaKk ¢ Ha4aJlbHOM CKOPOCTHIO, Tak U 0e3 Hee. Hambonee pacnpocTpaHeHHOH OMMOKON SBISAETCS
TO, 4TO CBOOOJHOE NaJeHUE BOCIPUHUMAETCS Y4YaIIMMUCS KakK JBHXKEHHE 0e3 HaYaJIbHOW CKOpPOCTH C
YCKOPEHHUEM PaBHEBIM g.

Paznen «/Inunamuka
[lenecooOpa3Ho MpU PACCMOTPEHUM CHUTYAIM C TEIIOM MOKOSIIIMMCS B MHEPLUATbHONW CHCTEME OTCYETa
BBeCTH npeodpazoBanue DitHinreiiHa (Cuny HHEPUUH Fiyepnmm=-Mrena@encremr)

Paszpen «MKT u TepmoanHaMuxa»

[Tpu paccmoTpennu TeMbl «PealibHble X KUIKOCTH U Ta3bl» 11e1eCo00pa3HO HauepTUTh rpaduk 3aBUCUMOCTH
p(T). p(T) mo nanHbBIM, mpuUBEAEHHBIM B TaOi. 3amauHuka A.Il.PbiMkeBHYa M cpaBHUTH ¢ TrpadukaMu
UJEAIBHOTO rasa.

ITpouecc 3aKoH dopmyna I'padux I'padux I'pacdux
3aBUCHUMOCTH 3apucumoctu V,T | 3aBucumoctu P, T
P,V

N306apHsbIit [eit- V/T=const

P=const JIroccaka
N3orepmuueckuii | borns- P+V=const

T=const Mapuorra

N30x0opHBIi Hlapns P/T=const
V=const

A TaK e pacCMOTPETh MPOIIeCC Mepexoa U3 mapa B BBOLY U

Pa3nen «JekTpoanHAMHIKA)»

[Tpu ananm3e mernei MOCTOSTHHOTO TOKAa PaCCMOTPETh 3a7auM, KOT/Ia B IIETh TIOCTOSTHHOTO TOKA BKITFOYCHBI
KOHJIEHCATOP U MOJIYTIPOBOJAHUKOBBIE JHO/IBI.

Tabauma 3aBHCMMOCTH XapaKTEPUCTHMK TOKAa TPH MNApauIeIbHOM M TOC/Ie0BATEIbHOM
NOAKJIIOYEHHH

ITocnenoBaTenbHOE HOIKIIOUYEHNE \ [TapannenpHOE NOAKIIIOYEHNE

Cuia Toka

I=1,=1, | 1=15+1,

Hanpsxenne

U=U;+U, | U=U;=U,

ConpoTHuBJIEHUE

R=R;+R, | IIR=I/R1+1/R;

EmMxocTth
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I/C=1/C+1/C, [ C=C+C, |

Pa3pen «Kosed0anusa U BOJHELD

[Ipu paccMoTpeHnu KonebaHuli HUTSHOTO MasiTHUKA I1eJIieco00pa3Ho oOpaTuTh BHUMAHKUE, YTO B opMyIie
nepuosa KojeOaHWii He TPOCTO YCKOpEHHWE CBOOOJHOTO TAaJACHHS, a YCKOPEHHE, BBI3BAHHOE
JICUCTBYIOLLIEH HA TEJIO CWIION TSIKECTH, EAMHCTBEHHOM B IAHHOM CIIyYae.

Paznen «I'eomeTpuyeckasi ONTHKA»

Yacto mpu pemieHuH 3a7ad C HESBHBIM ONMUCAaHUEM HW300paKEHUS, JaBACMbIX TOHKHMH JIHH3aMH,
3aTPYIHSIOTCS B BBIOOpE 3HaKa (POKYCHOTO PACCTOSHUS M PACCTOSHUS OT TJIABHOW IJIOCKOCTH JIMH3BI J10
n3o0paxenwus. st mpeooneHus 3aTPYAHCHUS 1EIeCO00Pa3HO 3aMOTHHUTh CICIYIONIYIO TaOIHUILy.

KirogeBrle cioBa Bu nun3b1 Bun n3obpaxxenus F | f d
N300pakeHne pacionoKeHo mepes JTUH301 ? MHHUMOC ? - +
M3o0paxenue pacmnoaokeHo 3a JTMH301 coOuparomas | JeMCTBUTEIHHOE + |+ +
YBeanueHHoOe N300paKeHUE pacmojokeHo | cobuparomas | MHUMOE + |- +
nepen JMH301

YBenuueHHoe n300paxeHue PacIoIOkKEHO | coOuparoias JIEVCTBUTEIILHOE + + +
3a JIMH301

YMeHbIIeHHOe n300pakeHne PacrojoKeHO | paccerBarouiasi | MHUMOE - - +
nepeJ JUH30M1

YMeHbIIIEHHOE H300pakeHne PacIoyIoKeHO | coOuparorast JIEUCTBUTEIIEHOE + + +
3a JIMH301

YMEHbIIIEHHOE N300paKeHHE ? ? ?7 |? +
YBenuueHHOe N300paKeHne cobuparomas | ? + | ? +

B 1ex ClIydasax, Korjga BO3HUKACT HCOIIPCACICHHOCTb, CICAYCT HOCTaBI/ITI)?, TOTJa HCO6XOI[I/IMO HNCKaTb
AOIMMOJIHUTCIIbHYHO I/IHq)OpMaI_II/II-O B YCJIOBUM 3a/1avuH, UJIM paCcCMATpUBATL BCC BO3MOKHBIC BAPHUAHTEI.

Pa3znen «KBanToBasi pusuka

[Ipn paccmoTpeHuu 3afady Ha TpUMEHeHHEe (QopMmyiabl DHHIITEHHa A1 GoTorddekra HEOOXOAUMO HE
TOJIKO PAacCMOTPETh BOJBT - aMIEPHYIO XapaKTEPUCTHKY (DOTORJIEMEHTa, HO U PACCMOTPETh pElLIeHHE
3a7a4y B TAOJIMIHOM BHJIE.

[Ipy moOAroTOBKE K 9K3aMEHY MOIKHO IOJIb30BaThCSl CalTaMHu:

http://mon.gov.ru MuH#CTEPCTBO 00pa30BAHUS U HAYKH.

www.fipi.ru DenepallbHbII HHCTUTYT Niefarorundeckux nimepenuit (OUIN).

www.ege.edu.ru OdunmaneHplii  MHOOPMAIMOHHBIA  MOPTAad  €JUHOTO  TI'OCYAapPCTBEHHOTO
sk3ameHna (EI'D).

http://obrnadzor.gov.ru | ®@enepanbHas ciyx6a 1o Haa30py B chepe 00pa3oBaHMsI U HAYKH.

IIpu noaroToBke K ypokam peKoMeHAyeTcsl 00pamaThcsi Ha 00pa3oBaTe/bHbIe MOPTAJbI

Anpec caiita HasBanue OCHOBHBIE pa3/ieiibl
http://www.edu.ru denepanbHbIii TOpTA Karanor o00pa3oBaTenbHBIX UHTEpPHET -
"Poccuiickoe pecypcoB; 3aKOHOIATENBCTBO (0Opa3oBaHue,
oOpa3zoBanue" HayKa, KyJbTypa, (Qu3nueckas KyibTypa);
HopmatuBHbie JTIOKYMEHTBI CUCTEMBI
o0Opa3oBaHus; I'ocynapcTBeHHbIE

oOpa3oBaTenbHbIe  CTaHAApPTHI, [ Joccapuit
(oOpa3oBaHue, TMENaroruka); YupexaeHus;
TEXHUKYMBI, By3bl; Kaprorpaduueckuii cepBuc
(oOpa3oBarenbHas  CTaTUCTHKA,  Yy4eOHbBIC
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http://www.fipi.ru/
http://www.ege.edu.ru/

KapThl); JlucraHumonHoe oOyueHue (KypcChHl,

OpraHu3aIu, HOpPMAaTUBHAas 6aza);
Mepomnpusituss  (KOHQEPEHIIMH, CEMUHApBI,
BbicTaBkM); Konkypcel;  OOpa3zoBaTenbHbBIE
CD/DVD.
http://school.edu.ru Poccwuiickuit Karanor wunrepHer-pecypcoB; Kotekuum;
obmeoOpazoBatenbHblli | OOpa3oBaHWe B peruoHax (pEermoHabHBIE
nopTan CTpaHHIIbI, OpraHbl yIIpaBIICHUS
oOpa3oBaHueM, 00pa3oBaTeNbHBIC  CaNTHI,
00pa30BaTeNbHBIC YUPEKICHUS)
http://school- Enunas koyueknus | bonee 19 500 pecypcoB B OTKPBITOM JIOCTYIIE.
collection.edu.ru U POBBIX 3aka3 na CD/DVD Hocurensx.
00pazoBaTebHBIX Ha6oper IIOP k yueOGnukam; Temaruueckue
pecypcoB KOJJIeKMK;  VIHCTpYMEHTBI ~ OpraHHM3aluu
y4eOHOTO Mpolecca; DJICKTPOHHbBIC W3aHHUS;
Meroanueckue MaTepuabl; Pecypcel
YUUTEEN.
Karayor o0pa3oBaTesbHBIX pECypCcoB
http://www.ege.edu.ru [Topran HopmaTuBHEIE JTIOKYMEHTBI,
nH(pOpMaAITMOHHOM Hemonctpanronnsie Bepcuu TtectoB (EID);
MOJIICPIKKH enunoro | MudopmanmroHHas moauepxka pa3padoTunKoOB
roCy1apCTBEHHOIO KUM; ApxuB 3agaHuii  OQHIMATBHBIX
SK3aMeHa BapuanToB EI'D.
http://www.en.edu.ru EcrectBenno - HayuHblii | ®usnka; Xumus; buosnorus; Maremaruka.
o0pa3oBaTeNbHbII
opTan

http://www.rosuchpribor.ru

B xaranore B kpaTkoil ¢opme IpeacTaBIeHbI
TEXHUYECKHE u (G yHKIIMOHATIbHBIE
XapaKTepUCTUKH Yy4eOHOro oOOpyaoBaHHUs, a
TaKxe nepeyHu 1a00paTOPHBIX u
JIEMOHCTPAIIMOHHBIX JKCIIEPUMEHTOB,
BBINIOJHSIEMBIX C €r0 IPUMEHEHHUEM.

IIpu cnaye 3x3amMeHa Ha «5» HEOOXOUMO JaTh YETKUE ONPEAETICHUS U MOHITHS 110 3aJJaHHOMY
BOIIPOCY, HaKMcaTh Bce HE0OX0UMBbIe (DOPMYJIbI C €TUHUIIAMH U3MEPEHUHN, YMETh IEPEBOUTD
eauHuIbl B cuctemy CU, npaBUiIbHO PEeLINTh 337a4y WK BBIIIOJHUTH Ja00paTOpHYIO padoTy,
OTBEThH Ha JOIOJIHUTEIbHBIE IOPOCHI MPENOo1aBaTeNsl.

IIpu craye rxk3amMeHa HA «4» BO3MOKHBI HE3HAUUTEbHBIC HEIOUETHI B OMPECIICHUSIX U
MOHSITUSIX TI0 33JAHHOMY BOTIPOCY, POPMYIIBI JOKHBI OBITh HAMMMCAHBI C ANHUIIAMUA U3MEPEHUH,
3a/1aua WM JlabopatopHas padoTa T0KHA OBITh BHITIOJHEHA B TMOJTHOM 00BbEME, CTYACHT TODKEH

AaBaTb OTBCT HA JOIOJHUTCIBHBIC ITIOPOCHI IIPLCIIOAaBATCIIA.

le/l caadve 3k3aMeHa Ha «3» BO3MOKHBI MHOKSCTBEHHBIC HCOOYCTEI B ONIPCACIICHUAX U
MOHATHAX 110 3aIaHHOMY BOIIPOCY, (I)OpMyJ'IBI JOJIXKHBI OBITh HAITMCAHBI C CAWMHUIIaMH1 H3MepeHHI>i,
3ajzada nuin Jla6opaTopHa51 pa60Ta MOXKET OBITh BEITTOJIHEHA HE J0 KOHIIa, UK C IMOJCKa3sKaMu

mpernoaaBaTeiis.

IIpu craye IK3aMeHa HA «2» TIPOCIICKUBAIOTCS TPYObIe OMMOKK B OTPEACIICHUSX U MOHITHSIX 10
3aJIaHHOMY BOTIPOCY, He3HaHUE (HOpMYyJ, 3a7a4a Wik JabopaTopHast paboTa HE BBITIOTHEHA,
CTYACHT HC NAaCT OTBCTHI HA JOIMOJIHUTCIILbHBIC BOIIPOCHI ITPCIIOaBaTCIIA.
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BOITPOCHI JJIA DOK3AMEHAIIMOHHBIX BUIETOB.

BWJIET Ne 1
1. Mexanuka, TuHaMuKa, KnHeMaTrKa. OCHOBHBIC 0a30BbIC BEJTMYUHEI, ONIPEIEIICHUS, CUIIBI B MEXaHUKE.
2. Ocnonsble nonoxxeanss MKT cTpoeHust BemiecTa.

3. 3anmaua (Tema: Marnerusm. Cuia Jlopennia) B oJHOpOAHOM MarHUTHOM MOJI€ HAIPSKEHHOCThIO B=
0,4 Tn mepementaeTcst JIEKTPOH co cKkopocThio 8000M/c. YTos Mexay HalpaBiIeHUEM JBHKECHUS
3JIEKTPOHA M MATHUTHBIME JTHHIAME cocTapisieT 30°. OmpenennTe CHily MarHHTHOTO TIOJIS,
OTKJIOHSIFOITYIO AJIEKTPOH.

BUJIET Ne 2
1. Ocnosuble nonoxenuss MKT, aromHast eTuHUIIA MacChl, OTHOCUTENIbHASL aTOMHAs Macca, IIOCTOSTHHAs ABOTaIpO.
2. CompoTHBICHHE, COSAUHCHHUE POBOTHUKOB. .
3. 3apava. HaiiTu o01iee cCOnpoTHBIICHNE LIETIH, €CJIN Ka)K/10€ CONPOTUBIICHNE

1o 4 Om. R1 R4

SR E——
R R

9

? R

BUJIET Ne 3
1. DnekTpoeMKOoCTbh, KOHAEHCATOPHI, COETMHEHUS KOH/IEHCATOPOB.
2. MexaHnueckoe ABMKEeHHE. XapaKTepPUCTHUKN MEXaHUYECKOT O IBKEHUS: IepeMelleHHe,
CKOpOCTb, YCKOPEHHE.
3. Jlabopatopnas pabota «VccienoBanue TeMnepaTypbl OCTIBAIOIIEH JKHUIKOCTH

BUJIET Ne 4
1. 3axons! auHamuku HproToHa. 3akoH BceMupHOro Tsarotenus. HeecomocTs.
2. IlocTosiHHBIHN 2nekTpudeckuit Tok. Cuna Toka. 3akoH OMa JuIst yuacTKa Lemu.
3. 3anaya (tema: Uneanbhblii raz. M3onpoueccsl) Ilpu nmoctosHHOM TeMiiepaTrype ra3 pacmupsercst OT

O,3M3 o 0,9M3. HaiiTi KoHEUHOE JaBJIEHHE Ta3a, €CJIU HaYaJbHOE 6*10°I1a

BUJIET Ne 5
1. Comnnue u 3Be3/bl, Hallla IJIAHETHAsI CUCTEMA, TATAKTUKH.
2. WneanpHBIN Ta3, N30TEPMUYECKHA, N300apHBIA U H30XOPHBIA MPOIECCHI.
3. 3agaua (tema: 3akonsl HetoTona) Teno, Maccoil 4 Kr moj IeHCTBUEM HEKOTOPOM CHIIBI IPHOOPEIIO
YCKOpEHue 2 m/c?. Kaxoe yCKOpeHue npuoodperaet Teno Maccoit 10 Kr moj neficTBueM Takoi jke CHITBL.

BUJIET Ne 6
1. HcnapeHue u KANEHUE )KUIKOCTEM.
[TocTossHHBIN 51eKTpUYECKU TOK. OCHOBHBIE XapaKTEPUCTUKH.
3. 3anaua (tema: Temnepatypa) Beruuciuth no mkane @apeHreiiTa 1 TepMOAMHAMUYECKOH 1IKae
TeMIIepaTypy Tela 4eaoBeKa.

N
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BUJIET Ne 7

1. 3akoH coxpaHEHHUs UMITYJIbCA. 3aKOH COXPAaHEHHUS MEXaHUYeCKOH sHeprun. PaboTa U MOIIHOCTE.
2. 3axoH Kynona, snmekTpudueckuii 3aps.
3. 3anmaua (Tema: DnekTpoMarauTHsie BoJHb) B 1897 rony pycckuit ¢pusuk Jlebenes momyunn
9JIEKTPOMArHUTHBIE BOJIHBI JUIMHOM 4 MM. BbluncinTe nepuo1 1 4acToTy 3TUX BOJIH.
BUJIET Ne 8
1. BnaxHocTh BO31lyXa, IpUOOPHI ONPEENIEeHNUs BIaXHOCTH BO3yXa.
2. DIEKTPUYECKOE MOJIE M €r0 XapaKTEPUCTUKU — HAPSHXKEHHOCTh U TIOTEHIINAIL.
3. 3amaua (tema: Ontuka) Jlyd magaet moxa yriom 30° Ha MOBEPXHOCTh BOJBIL. [101 KakuM yriom
HOMIYT 3TH JIy4H B BOJE MOCIE MPETOMICHUA? (Nposayxa=L, Npomm= 1,33)
BUJIET Ne 9
1. Amopduble U KpUCTaNIMUYECKUe TBEep/ble Tesa. XapakTepucTuku. [Ipumepsr.
2. TlpoBomHUK (METAILT) U AUDICKTPHUK B JIEKTPHIECKOM TIOJIE.
3. 3anaua (tema: 3akoH Kysnona) Haiitu cuimy B3anMoieiicTBUS 3JIEKTPUUYECKUX 3apsi/IOB
7-10°Kr u 8-107° K7 Ha paccTOSIHHE 2 CM B BaKyyMe.
BWJIET Ne 10
1. Mexanuueckue KosebaHus. AMIUIMTYda, nepuoj, 4actora. CBOOOJHBIE U BBIHYXJECHHBIE
Kosiebanus. Pesonanc.
2. 3axoH KynoHa, anekTpudeckuil 3aps.

3. 3amaua (tema: Kunematmka marepuanpHOil Touku) Beproner, mponereB mo mpsimon 400 xwm,
MIOBEPHYJI O] YTIIOM 90° 11 eme nposeren 300 km. HaliTu myTh U nepemelieHne BepToera.
BWJIET Ne 11

1. Dnexrtpuueckuil TOK B )KUAKOCTH, AEKTpoin3, | 3akon Papanes. [[pumeHenne 31eKTpoau3a.
2. Mexanudeckue BOJTHBI. CBOHCTBA MEXaHUYECKHUX BOJH. J{JTiHA BOJTHBI. 3BYKOBEIE BOJIHEL.
3. 3anaua (Tema: Uneanbubrit ra3. M3omporeccsr) ['a3 mpu 20°C umen oGbem 0,6 m°. Haiiti 06beM
JTOrO rasa Ipu 90°C. [Tpouecc n300apHBI.
BUJIET Ne 12
1. Buyrpennsas sHeprus u pabora rasa. IlepBblii 3akoH TepMoauHaMuku. [loHsATHE  TemyIOBOrO
JIBUTATEIIS.
2. CrhexTp 2JIeKTpOMarHUTHBIX BOJTH.
3. 3anauva (Tema: DnekTpoMarHuTHsle BoaHbI) B 1897 rony pycckuil ¢pusuk Jlebenen momyumn
AIIEKTPOMAarHUTHBIE BOJIHBI ITMHON 4 MM. BbruncianTe nepro 1 4acTOTy 3TUX BOJIH.
BUJIET Ne 13
1. AmopdHble 1 KpucTaNIn4ecKue TBepAble Tena. XapakTepucTuku. [IpumMepsr.
2. TemnnoBoe nieiicTBHE 3EKTpUYECcKOro Toka. 3akoH Jxoyns—IJIeHna. MOIMmHOCTb 3JIEKTPUUYECKOTO TOKA.
3. 3amaua (Tema: Dnektposnn3) CKOJBKO YUCTOW MEIH BBIEIUTHCS U3 PACTBOPA METHOTO KYIIOpoca, eCin
yepe3 Hero B TeueHue 150 cex mporekan Tok cuiioit 5 A? (k=3.28*10"" kr/Ku)
BUJIET Ne 14
1. TlonydeHue nepeMEHHOTO 3JEKTPUUECKOTO TOKa, TeHEpaTop TOKa.
2. WpneanbHblil ra3, U30TepMUYECKUH, H300apHBIN U N30XOPHBIN MPOLIECCHI.
3. 3amaua(rema: UneanwHsiii raz. M3onporeccer) ['a3 nmpu (-200) umMen gasierne 3%10° na. Haiitu ero

JIaBJICHUE TIPU 100°C. [Ipouecc U30XOpHBIN.
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BWJIET Ne 15

1. Dnexrtposus u ero npuMeHeHue. 3akoH Dapanes.
2. MarauTHOe ToJe, ero u300pakeHue, MPaBIIIo OypaBUUKa.
3. JlabopatopHas pabota « M3mepenue macchl Bo3ayxa B KJIIaCCHOM KOMHATE
BUJIET Ne 16
1. BnaxsHOCTh BO3yXa, MPUOOPHI ONPEACTICHUS BIAKHOCTH.

2. Marnutnoe nonie. Cusia Amriepa. 31eKTpOU3MEpPUTEIbHBIC PUOOPHI.
3. Jlabopartopnas pabora «OmpenereHne ONTHUECKOW CHIIBI U (POKYCHOTO PacCTOSIHHUSA COOHMparomieit

JMH3BD).
BUWIET Ne 17

1. ComnporuBienue, coeIMHEHNE IPOBOIHUKOB.

2. Tpancdopmarop, ero ycTpoHCTBO M IPUHLIUN JIEHCTBHUS.

3. JlabGopatopHas pabora «3mMepeHue JITUHBI CBETOBOW BOJHBD.

BUIET Ne 18

1. Ortpaxenue u npeiaomienus BoaH. CBoiicTBa cBeTa.

2. Buemmnuit porospdexr, onbitel CTONETOBA.

3. 3amaua (tema: Mmmynsc Tenma) JlBa mapa maccoii mi;=I Kr M mp= 2 KI' CKONIB3AT IO TJIaJKON
TOPU30HTAILHOM TMOBEPXHOCTH Ha 3amaj U Ha ceBep co ckopocThio L= 10 M/c u vy=5 wm/c
COOTBETCTBEHHO. HaliTh HampaBieHne U UMITYJIbC CUCTEMBI JIBYX IIAPOB.

BUIET Ne 19

1. Crpoenue aroma o bopy.

2. T'eneparop. Tpanchopmarop. IIpon3BoncTBO M HCHONBb30BaHUE 3JEeKTpodHepruu. IIpobiaembl
sHeprocoepexeHus. TexHruka 6e30MacHOCTH MU paboTe € ANEKTPUUECKUM TOKOM.

3. JlaGopatopHas pabora «3MepeHue nokasareis IpeIoMIICHUS CTEKIIay.

BUIET Ne 20

1. Vnopasnsemas, Heynpasisiemas nenHas peakius, ADC.

2. CBerT Kak 3JIEKTpOMarHuTHas BOJIHA.

3. JlaGoparopnas padota «M3mepenune KITJI aekTprdeckoro HarpeBaTeIbHOTO MPUOOpay

BUJIET Ne 21

1. Konebanusi, mapaMeTpbl KojaeOaHHi, MaTeMaTUYeCKHi MasTHUK.

2. PagmoaxTuBHOCTB, L B y myun, Onomorndeckoe neiicTBrE Y Tydei.

3. JlaGopatopHas pabota «3yueHue sBICHUS HIEKTPOMArHUTHON MHIYKIIUN.
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BUJIET Ne 22

1. 3axoHbI OTpa)keHUs U NPEITOMIIEHHS CBETA.
2. TlomyueHne mepeMEeHHOT0 TOKa, TeHEPaTOpP TOKA.
3. 3anaua. [Toctpouts nzo0paxenue npeamera AB B coOuparomieit aunsze.
B \
BUJIET Ne 23
1. JIun3bBI, OCHOBHBIE JIMHUN M TOYKH JIMH3bI, H300pa’keHHUE TIPeIMETa B JIMH3E.
2. CounHIe 1 3B€3/1bl, HAllla TUTAHETHAS] CUCTEMA, TATAKTUKHY.
3. JlabopatopHnas pabora «HaOmoaenue qeiicTBIS MAarHUTHOTO TIOJISE TOKaY.
BUJIET Ne 24
1. Cser kak anekrpomarauTHas BojaHa. CBoOCTBa cBeTa.
2. DIEKTPOEeMKOCTb, KOH/IEHCATOPbI, COSANHUTEIbHBIE KOHACHCATOPHI.
3. 3amaua. Yron maxenns nyda ceera 30° (sin30=0,5). Ceer manaer u3 Bosayxa (n=1) B Boay (n=1,33).

Haiitu cunyc yria npeaoMieHus.

BUJIET Ne 25

1. PazinuHbie BUABI JIEKTPOMArHUTHBIX U3JTYYEHUH, UX CBOMCTBA U MTPAKTUYECKUE TPUMEHEHHUS.

2.

®oT03¢heKT U ero NpuMeHeHue.

3. 3amaua. HaliTu cuity B3auMOJEHCTBUS DIEKTPUIECKUX 3aPsI0B 5%10°Kx

v 810K na paccTosiHun 3*102 cu B BaKyyMe.

BUJIET Ne 26

1. MexaHuka, KUHEMaTUKa, JuHaMHUKa. OCHOBHBIE TIOHATHSL.

2. ®oroddpdexr. [lonstue. [Ipumenenune Gororddexra.

3. JlaGopatopnas pabora «OnpeaeneHne yCKOPEeHUs: CBOOOHOTO Ma€HHsI ¢ TOMOIIBIO MasTHUKAY.
BUJIET Ne 27

1. JIuH3bI, OCHOBHBIE TUHUU U TOUKH JIMH3BI, U300paKeHUE MPEeIMETA B JIMH3E.

2. AMopdHBIe  KPUCTAJUTMIECKHE TBEPABIE TEIa.

3. 3anmaua. Onucath npoiecc paboThI rasa.

p,Ia , 2

A

[HEN
A
w
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BUJIET Ne 28
1. HcnapeHue u KuIneHue XUIKOCTH.
2. BnaxHocTb BO31yXa, MPUOOPHI OMpEIesICHUs BIAKHOCTH.
3. JlabGopatopHas pabora «M3ydeHre 3aKOHA COXPAHCHHSI MEXaHUYECKON YHEPTHI.

BUJIET Ne 29
1. MarauTtHOe 1oJje, ero u300pakxeHune, MPaBuiIo OypaBuuKa.
2. Konebanusi, mapameTpbl KoJeOaHU, MaTeMaTHYSCKHI MasTHHK.

3. 3anada. Haiitu o01iee cOmpoTUBICHHE AJISKTPUIECKON TISTIH, €CIIM CONMPOTURICHHE Kaxaoro R,=4
Om.

BUJIET Ne 30
1. WpeanbHBIi ra3, U30TEPMHUYECKUI, N300apHBII 1 N30XOPHBIN MPOLIECCHI.
2. TlocTosIHHBIM 37€KTpUYECKUN TOK. YCJIOBUS CYLIECTBOBaHMA 3JE€KTpuUueckoro Toka. Cuia Toka,
HapspKEHUE, CONpoTUBiIeHHE. 3akoH OMa /i1l yJacTKa IeH.

3. JlaboparopHas paGoTa «M3ydeHue IBUKEHUS TENA 110 OKPYKHOCTH.
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