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1. O01mue MoJI0KeHHu s

@®onx onenounslx cpeacts (®OC) mpenHasHaueH Asl KOHTPOJIS U OLIEHKH 00pa30BaTENbHBIX
JOCTHKEHUM CTYIECHTOB.

OOC BKIIOYAIOT MaTEpUabI ISl IPOBEACHUS TEKYILErO0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluu
B (hopme 3K3ameHa.



YmMmenuns:

1 | Ymenue 1: onucbiBaTh U 00bACHATH (pU3HUECKHE SIBJIEHHUS H CBOICTBA TeJI: IBIKCHHE HEOCCHBIX TEJ M HCKYCCTBEHHBIX CITYTHUKOB 3€MIIH;
CBOMCTBA ra30B, KUAKOCTEH U TBEPABIX TEIl; AIEKTPOMArHUTHYIO HHAYKIHUIO; PACIPOCTPAHEHHUE dJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA
CBETa, U3JIy4E€HHUE U MOMJIOIIEHHE CBETa aTOMOM, (POTOAIP(EKT; OTIMYATH FMIIOTE3bl OT HAYYHBIX TEOPUH;

2 YMmenue 2: Ae€J1aTh BBIBOJABI Ha OCHOBC 3KCIICPUMCHTAJIBHBIX JJaHHBIX

NMPUBOAUTH MPUMEPDI, IOKA3LIBAKOIIUE YTO: Ha6JIIOI[eHI/I$I N OKCIICPUMCHT ABJIAIOTCA OCHOBOI JJI1 BBIABHXKCHUHA THIIOTE3 U TCOprI;
MO3BOJIAIOT HPOBCPUTH UCTUHHOCTD TCOPCTUYCCKUX BBIBOAOB, (bI/ISI/I‘IGCKaH TCOpUA I[aéT BO3MOXKHOCTh OOBSCHATH H3BECTHBIC SIBIICHUS Mpupoabl
W HAYYHBIC (baKTBI; IIpECACKAa3bIBaATh €1I€ HEU3BCCTHLIC SIBJICHU A,

NPUBOIUTH MPUMEPbI MPAKTHYECKOI0 HCIO0Ib30BaHUsA (PU3NYECKNX 3HAHMI: 3aKOHOB MEXaHUKHU, TEPMOJIMHAMUKH U DJIEKTPOJIUHAMUKN B
9HEPreTUKe; Pa3IMUHbIX BUJIOB 3JI€KTPOMAarHUTHBIX U3ITy4eHUN AJIs pa3BUTHUS PaJAHO- U TEIEKOMMYHHKAIUNA; KBAaHTOBOM (PU3MKH; B CO31aHUU
AJIEPHOUN SHEPreTUKH, J1a3€POB;

3 | YMenue 3: BOCIPUHUMATH M HA OCHOBE MOJIyYeHHBIX 3HAHUI CAaMOCTOSTEILHO OLEHMBATH WHPOPMAITUIO, COJIEPIKAIIYIOCS B COOOIICHUSX
CMMU, Hay4IHO-TIOMYJISIPHBIX CTaThsIX; MPUMEHSITH MOJyYeHHbIe 3HAHUA J1JIsl pelieHusi pu3nyecKux 3a71a4; oNpeaeasTh: XapaKkTep
dusnyeckoro mnpoiiecca mno rpaduky, Tadbauue, GopmyIe;

4 | YMeHue 4: npUMeHATDH MOJIy4YeHHbIE 3HAHUS VISl pelieHHus1 GU3MYecKuX 3a1a4; onpeaessiTh: Xxapakrep (pU3NYecKoro npoiecca mno
rpaduky, Tadnune, Gopmyiie;

5 Ymenue 5: u3MepATh psij PU3NUECKUX BEIUUYUH, IPEACTABIASA PE3YIbTAaThl U3BMEPEHHH ¢ YUETOM UX MOTPEIIHOCTEN; (CKOPOCTh, YCKOPEHUE
CBOOOJHOIO NaJICHUS; MacCy Teja, MJIOTHOCTh BELECTBA, CUIY, pabOTy, MOIITHOCTh, SHEPTHI0, KO (ULUEHT TPEHUS CKOJIbKEHMUS, BIAXKHOCTh
BO3/yXa, YACIbHYIO TEINIOEMKOCTh BELIECTBA, YACIbHYIO TEIJIOTY IUIABICHUS JIbJA, dJIEKTpUUECKoe conpoTuienue, D/IC u BHyTpeHHee
COINPOTHUBIIEHNE UCTOYHHUKA TOKA, TIOKAa3aTelb IPETOMIICHUS BEIIECTBA, ONITUYECKYIO CUITy JIMH3BI, JJINHY CBETOBOM BOJIHBI);

HCNOJIb30BATH NPUOOpPEeTEeHHbIe 3HAHUA M YMEHHS B IPAKTHYECKOH /1esiTeIbHOCTH M MOBCeIHEBHOM KU3HM: /1715 0OecreueHus
0€30MaCHOCTH KHU3HEIEATENLHOCTH B ITPOLIECCE UCTIONb30BaHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEJICTB PAaAUO- U
TEJIEKOMMYHUKAILIMOHHON CBSI3W; OLIEHKH BIIMSIHUS HA OPTaHU3M YEJIOBEKA U IPYTHE OPraHU3MBbl 3arPS3HEHUS OKPYKAIOIIEH Cpe/bl;
PalMOHAIBHOTIO IPUPOJOIOJIB30BAHUS U 3AILUTHI OKPYXKAIOLIEH CPENbL;




3HaHnus:

1 CMmbIc/ OHATHI: PU3UIECKOE SIBJICHUE, TUIIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO, B3aUMOJICHCTBHE, HIICKTPOMArHUTHOE T10JIe, BOJIHA, (POTOH, aTOM,

aTOMHOE 1p0, HOHU3UPYIOLUE U3IIYYCHHUS.

2 CMbica pu3nUecKnX BeJIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHJIa, UMITYJIbC, paboTa, MEXaHHUYECKast YHEPTHsl, BHYTPCHHSISI SHEPT U,

a0bcoJroTHAs TEMIIEpATypa, CPEAHAA KHHCTUUCCKAA DOHEPIUua 4aCTHUIl BEIICCTBA, KOJTMYECTBO TCIIJIOTHI, SHCMCHTapHBIﬁ BHCKTpI/I‘{eCKI/Iﬁ 3apsai.

3 CMbIca (1)n3nqec1mx 3aK0OHOB KJIAaCCHYCCKOM MCXaHWKH, BCCMHUPHOI'O TATOTCHUA, COXPAHCHUS SHCPIrUr, UMITYJIbCA U 3JICKTPUICCKOI'0 3apsaa,

TEPMOJMHAMUKH, JICKTPOMAarHUTHON HHIYKIMH, poTodddexTa.

4 | BkjaaJa poccHiicKUX U 3apy0eKHBIX YUeHbIX, OKa3aBIINX HAaUOOJIbIIEE BIMSIHNE HAa PA3BUTHE (DU3UKH.

3HaHME POCCUNCKUX U 3apyOekKHBIX YUCHBIX M UX BKJIQ/Ia B pa3BUTHE QUBHKH.

®DoH OLIEHOYHBIX CpCACTB IIPEAHA3HAYCH JJISI OLICHKU PE3YJIbTAaTOB OCBOCHU A y‘ie6H0ﬁ JUCIHUIIINHBI «DU3UKa.

B pesynbrarte OneHKH OCYIIECTBIISETCS MPOBEPKA CISAYIOIUX OOBEKTOB:

Tabauya 1.
Oo0bekT IHoka3arenu Kpurtepun Tun 3apanns; dopma
Ne 3aganust NMPOMeKYTOYHOM
aTTecTaluu
Ymenue 1: onucvieameo u - MPaBUJILHOE CAMOCTOSITEIIbHOE CreneHb 00y4eHHOCTH T.1.; T.2.; T.3.; IL.1.; IK3amen

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,
CUTYAIIMOHHBIX 33J1a4 Y JIOCKU
WM B TeTPaJv, UK TI0 KAPTOUKE;
- IPaBHIILHOE PEIICHNE
KOHTPOJIBbHBIX 33/IaHUN;

- MPaBUJIBHOE BBITTOJTHCHUE
3a/laHuil Ha 1abopaTopHO-
npakTuueckux 3ausatusx (JII13);
- MpaBWJIbHOE OQOopMIICHNE
oTuéTa 1o 1abopaTopHO-
MpaKTU4ECKON padoTe;

- BIAJICHHE MaTEepUAaIOM MPU
3aIUTE W CJIa9€ BHITIOJTHECHHBIX
1abopaToOpHO- MPAKTUYECKUX
pabot npu cobece0BaHNNU C

CTYJIEHTa ONpENEIseTCs 110
IKaJIe OeHKHU
o0pa3oBaTe/IbHbIX
NOCTHKEHHH CTYJIEHTA,
KOTOpasi mpeiaraercs
cpazy nocne Tabauyst 1. B
HEW ONMCaHbl KPUTEPUH
OLICHKU 3HAHUN U YMEHUU
CTYJICHTA.

I1.2.; I1.3. —
pacmudpoBKa THIA
3alaHui (J1s1 4ero
OHH HYXKHBI, UTO,
KakuM 00pa3om, 1o
CPEIICTBOM UE€ro OHU
MPOBEPSIOT 3HAHUA U
YMEHHsI CTY/ICHTA)

nana nocie Tabauybl
1.




MPeroIaBaTesieMm;
-CHOCOOHOCTH CBOOOIHO
00BICHATH, 000CHOBBIBATb,
[IPaBUJIBHO M3JIaraTh U
HCTOJIKOBBIBATh (PU3UYCCKHE
SIBIICHUS U CBOMCTBA TEJI,

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

npueoOUMs npuUMepbl,
noKaszvlearouiue Ymo:
HAOJIOACHUS 1 SKCIIEPUMEHT
SIBJISTFOTCSI OCHOBOM JIJIst
BBIJIBUYKEHUS TUTIOTE3 U TEOPUIA;
MO3BOJISIIOT MPOBEPUTH UCTUHHOCTh
TEOPETHYECKUX BBIBOJIOB;
(dbuzuveckas Teopus 1aéT
BO3MOKHOCTbH OOBSICHSITH
W3BECTHBIC SIBJICHUS TTPUPOJIBI U
Hay4HbIe (DaKThI; IPECKA3BIBATh
elll¢c HCU3BECTHHIC SIBJICHUS,
npueooumsv npumepsl
NPAKMU4eCcKo20 UCNONb306AHUS
¢usuueckux 3Hanuii: 3aKOHOB
MEXaHUKH, TEPMOANHAMUKH U
AJIEKTPOJIMHAMUKHU B SHEPIETHUKE;
Pa3IUYHBIX BUJIOB
AJIEKTPOMArHUTHBIX U3yYEeHUN
JUTSl pa3BUTHUS Paao- U
TEJIEKOMMYHHUKALIMI; KBAHTOBOU
(GU3KKY; B CO3/IaHUU SIIEPHON
SHEPTETUKHU, JIa3EPOB;

- IPaBUJIBHOE CAMOCTOSITEITLHOE
pelieHue CTyJICHTOM PacuETHBIX,
JIOTHYECKHUX, CMBICIIOBBIX,
CUTYAIIMOHHBIX 33714 Y JTOCKH
WM B TETPAJIU, WU TI0 KAPTOUKE
(YCTHO WJIM MHUCbMEHHO);

- MPaBUJIBHOE BBITIOJTHCHUE
3a/IaHMi Ha TaOOpaTOPHO-
npaktuueckux 3ausatusx (JII13) u
CIIOCOOHOCTBH CAMOCTOSTEIBHO
OIICHUBATh, CPABHUBATH,
aHAJIM3UPOBATH MOTYYCHHbBIE
PE3YNIbTAThI U JACTATh BBIBOIBL;
-CHOCOOHOCTH CBOOOIHO
0OBACHATH, 000CHOBHIBATD,
MPaBWJIbHO U3J1araTh U
HCTOJIKOBBIBATh HAYYHBIC TCOPUH,
pasnuyath TH TEOPUU U
YCTaHABIIMBAThH CBS3b MEKITY
HHUMU;

- cBOOOIHOE BIIAJICHUE
MaTEepHUaJIOM IPH 3aIIUTEe U Cl1ade
BBITIOTHEHHBIX JTA0OpaTOPHO-
MPaKTUYECKUX PaboT mpH
cobOeceI0BaHUH C
MperoaBaTelieM; - BIIaJICHHUE
MaTepUajIoM MPH YCTHOM WIIH
MMMCbMEHHOM OTIPOCE Ha 3aHATHSIX
0 MPOHIEHHBIM TEMAM;

- XOpoIIlee BIIaJICHUE PeUbio TIPH
Oecene;

CreneHb 00y4eHHOCTH
CTYyJIEHTa ONpeAesieTcs 1Mo
HIKaJie OLeHKHU
0o0pa3oBaTeJIbHbIX
JAOCTUIKEHUM CTY/ICHTA,
KOTOpasi npejaraercs
cpazy nocne Tabauywt 1. B
HEW ONMCaHbl KPUTEPUHU
OLICHKH 3HAaHUM U YMEHUU
CTYJICHTA.

T.1.; T.2.; T.3.; IL.1.;
I1.2.; I1.3. —
pacmmdpoBKa TUIa
3aIaHui (U1 9ero
OHHU HYXHBI, YTO,
KakuM o0pa3om, 1o
CPEICTBOM YE€ro OHU
IPOBEPSIIOT 3HAHUS U
YMEHHMSI CTY/IEHTA)

naHa nocie Tabauywi
1.

Oxzamen




- IPaBUJIBHOE CAMOCTOSITENTLHOE
pelIeHre CTYJACHTOM Pacu€THBIX,
JIOTUYECKUX, CUTYAI[MOHHBIX
3aja4 y JIOCKU WU B TETPAIH,
WJIH 110 KapTOYKE;

-CIIOCOOHOCTB CTYJICHTA
OIHMCHIBATH, BOCIIPOU3BOIUTH
HAOJIIOICHUS ¥ OTIBITHI, JICNIATh U3
HUX CaMOCTOSITEIbHBIE BBIBOJIBL;
- CITIOCOOHOCTH
CHCTEMAaTU3HPOBATH TIOJTYUYCHHBIC
3HAHUS, YMCHUE AHAIU3UPOBATH
WX U TOABITOXKUBATh PE3YJIbTATHI
HaOJIIOICHUI U OIBITOB; -
BJIQJICHHE MATCPUAIIOM ITPH
YCTHOM WJIH TUCBMEHHOM OTIPOCE
HAa 3aHSTUSAX 10 MPOUICHHBIM
TeMaMm;

- XOpolIee BIaJICHUE PEYbIO MPH
Oecere;

- IPaBUJILHOE CAMOCTOSITENTEHOE
peuIeHne CTyAEHTOM PaCYETHBIX,
JIOTUYECKHUX, CUTYAI[MOHHBIX
3a/1a4 y JIOCKU WJIH B TETPA]IH,
WJIH 110 KapTOUKE;

-yMeHue popMyaupoBarh,
BOCIIPOU3BOJUTH (PU3NUECKHE
3aKOHBI ¥ YBUJCTH UX
MIPOSIBIIEHUE B TIPUPOIE U
TEXHHKE, U CIIOCOOHOCTH
MIPUBOJIUTH TIPUMEPHI ITHX
MIPOSIBJICHUH;

-CIIOCOOHOCTh aHATM3UPOBAThH U
nuddepeHInpoBaTh 3TU
MIPOSIBIICHUS TIO BBISIBICHUIO MX
TTOJIC3HOCTH T BPEITHOCTH JIS
OKPYKaI0IIEero MUpa,




- cIocOOHOCTh CPAaBHUBATH U
OLICHHUBATH TH NPOSIBICHUSA C
9KOJIOTUYECKON TOYKH 3pEHUs U
BBISIBJIATH 11€J1€CO00PA3HOCTh
TaKoOro NPUMEHEHHUsI 3aKOHOB
(GU3MKN 1715 )KUBBIX OPraHU3MOB;

Ymenue 3: 6ocnpunumams u na
O0CHOG€ NOJIYy4YeHHbIX 3HAHUIL
CamMoCmoamenbHo OYEeHUBANb
nH(OpPMAIIHIO, COJISPIKAIITYIOCS B
coobmenussx CMU, nayuno-
MONYJISIPHBIX CTATHSX; HPUMEHAMD
noy4yeHHble 3HAHUA O]
peuwienua huszuyeckux 3aoau;
onpeodenams: XapakTep
¢bu3mvecKoro mnporecca mno
rpaduky, Tadnuie, hopmyIe;

- BJIaJICHHE MaTepUaIOM IPU
YCTHOM WJIM TICBMEHHOM OITpOce
Ha 3aHATUSAX 110 MPOIIEHHBIM
TeMaMm;

- XOpolliee BIaJICHUE peublo Ipu
oecere;

-CIIOCOOHOCTH YETKO U3JaraTh,
MPEJCTaBIATh HH(POPMAIIHIO,
JieNnaTh Mo Hel 0030p, BEIOMPATH U
BBISIBJISTH TJIABHOE, CYTh;

- IPaBUJILHOE CAMOCTOSITENTEHOE
peuIeHnE CTYAEHTOM PACYETHBIX,
JIOTUYECKUX, TpauyecKux,
CUTYallMOHHBIX 337124 Y JTOCKU
WM B TeTPaJd, UK TI0 KapTOUKE;
- MPaBUJIPHOE BBIITOJIHCHUE
KOHTPOJIBbHBIX 33/I1aHUN;
-CIIOCOOHOCTH PacIiO3HaBaTh
(busnuecKoe sIBICHUE U
COOTBETCTBEHHO BBIOUPATH NS
pElICHUS HY)KHBIH 3aKOH (DH3UKH;
- YMEHHE YUTaTh rpaduKH,
BBIOMpATh HYXHbIE GOPMYJIBL, U
MOJIy4aTh HY)KHBIC CBEJICHUS U3
TaOJIHII;

- YMEHHE CTPOUTH TpaduKu
3aBUCHMOCTH OJHUX (PU3HUECKUX
BEJIMYUH OT JPYTHUX;

- YMEHHUE aHAJIH3UPOBATh,
CHUCTEMAaTHU3HPOBATh,

CreneHb 00y4eHHOCTH
CTYyJIEHTa OIpeaeisieTcs 110
HIKaJIe OLeHKH
o0pa3oBaTe/IbHBIX
AOCTHKEHUH CTYICHTA,
KOTOpas npeiaraercs
cpazy nocne Tabauyst 1. B
HEW ONMCaHbl KPUTEPUHU
OLICHKH 3HAaHUU U YMEHUU
CTYJICHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; I1.3. —
pacmdpoBKa TUIIA
3aaHui (U1 4ero
OHH HYXKHBI, YTO,
KakuM 00pa3zom, 1o
CPE/ICTBOM YEro OHU
[POBEPSIOT 3HAHUS U
YMEHHSI CTY/ICHTA)

naHa nocie Tabauyol
1.

Dxzamen




Qg QepeHIpoBaTh MOTy4YeHHbIE
3HaHUS © CAMOCTOSITEIIEHO
CTPOUTH TAOJIHUIIBI;

-BHJICTh CBS3b MEXKIY
($U3NIECKUMHU BETMYUHAMH U
MPAaBUIIHLHO OLICHUBATH €€,
-YMEHHE BBIIOJIHUTH NPaBUIIbHBINA
MaTeMaTHYECKUH pacuér;

- YMEHUE JIeNaTh BHIBOJIBI,
CpaBHUBATbh UX, OJPA3ACIATH U
Ki1accu(UIUpoBaTh,
MIOJIBITO’KUBATH PE3YIbTATHI U
yCTaHABJIUBATh CBSI3b MEXTY
HUMH,

-CBOEBPEMEHHOCTh ClIauu
3aJlaHui U OTYETOB;

Ymenue 4: npumename
noJiyuyenHble 3Hanus 0
pewenua uzuueckux 3a0au;
onpeodenamsp: XapaxkTep
(bu3HUIeCcKOro mpolecca mno
rpaduky, Tadnuue, popmyie;

- IPaBUIILHOE CAMOCTOSITEIILHOE
pelIeHre CTyeHTOM PacuéTHBIX,
JIOTUYECKUX, CMBICTIOBBIX,
CUTYAIlMOHHBIX 33/1a4 Y I0CKU
WM B TETPAJIU, WU TI0 KAPTOUKE
(YCTHO WJIM MHUCHMEHHO);

- MPaBUJIBHOE BBITIOJTHCHUE
3a/laHuil Ha 1abopaToOpHO-
npaktuueckux 3ausatusx (JII13) u
CIOCOOHOCTH CaMOCTOSTEIbHO
aHAIIM3UPOBATH MOTYYCHHbBIE
pe3yNIbTaThl, CPABHUBATH UX H
JIeNaTh BBIBO/IBI,

- BIIQJICHHE MaTEPHUATIOM ITPH
3aIUTE U CJJa4€ BHITTOJTHEHHBIX
71a00paTOPHO- MPAKTUUECKHUX
paboT npu cobeceT0BaHUU C
Mpero1aBaTeieM, BIaieHIe
peybo;

- IpaBuWiIbHOE O(opMIIeHUs
oTuéTa 1o J1abopaTopHO-

CreneHb 00y4eHHOCTH
CTYIECHTA OIPEIENIeTCs 110
HIKaJIe OLeHKHU
0o0pa3oBaTeJbHbIX
AOCTHKEHHH CTYJCHTA,
KOTOpas Ipe1araeTcs
cpazy nocne Tabauywt 1. B
HEH OINNCaHbl KPUTEPUU
OLICHKH 3HaHUN U YMEHUU
CTYJEHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; I1.3. —
pacmudpoBKa THIA
3aJJaHui (U1 Yero
OHHU HYXHBI, YTO,
Kak1M 00pa3oM, 1o
CPEICTBOM Yero OHU
IIPOBEPSAIOT 3HAHUS U
YMEHHMSI CTY/IEHTA)

naHa nocie Tabauywl
1.

Dxzamen




MPAKTUYECKOH paboTe;
-CBOEBPEMEHHOCTD C/Ia4n
3aJlaHUi U OTYETOB;
-apryMeHTHPOBAHHOCTH BEIOOpa
METOOB U3MEpPEHUH (pr3nyecKux
BEJINYVH;

- 000CHOBaHHOCTbH ITOCTAHOBKH
eJTH, BEIOOPA M TPUMEHEHHS
METOOB ¥ CIIOCOO0B M3MEPEHHIA;
-palMOHAILHOCTD TUIAHUPOBAHHS
Y OpraHu3auy paboThl MO
U3MEPEHHSM,;

-cOOJII0ICHNE TEXHOJIOTMYECKOM
MOCJICI0BATEIIbHOCTH U3MEPCHHUN;
-BBINIOJIHEHNE TPEOOBAHHH TI0
UHCTPYKIMU B XOJIC
IKCIIEPUMEHTA;

- cOOJIO/IEHUE MTPABHIT TEXHUKH
0€301IaCHOCTH;

Ymenue 5: uzmepameo psan
(hbUBUYECKUX BEITUYHH,
MPEACTABIISS PE3YJIbTATHI
U3MEPEHUH C Y4ETOM UX
MOTPEIIHOCTEH; (CKOPOCTh,
YCKOpEHHE CBOOOTHOTO TAJCHUS;
Maccy Telna, IIIOTHOCTh BELIECTBaA,
CHiTy, paboTy, MOIIIHOCTb,
SHEPTUI0, KOAPPUIIUEHT TPEHUS
CKOJIbKEHUS, BJIAXKHOCTh BO3/1yXa,
YAETbHYIO TEMJI0OEMKOCTh
BELIECTBA, YAEIbHYIO TEIJIOTY
IUTaBJICHUS JIb/1A, JIEKTPUUYECKOE
conpotusnenue, 3C u
BHYTpPEHHEE COIPOTUBIICHUE
HMCTOYHMKA TOKA, IOKA3aTelb
MIpEeIOMIIEHUS BEIIECTBA,
ONTUYECKYIO CHIIY JIMH3BI, JIUHY

- IPaBUJILHOE CAMOCTOSITENTEHOE
peuIeHne CTyAEHTOM PaCYETHBIX,
JIOTHYECKUX, CMBICIIOBBIX,
CUTYallMOHHBIX 33]1a4;
-CIIOCOOHOCTD pPaclo3HaBaTh
(dbuzmveckoe sBICHUE,
NPEIBUAETh U OLICHUBATh X0
COOBITHH, JieNIaTh BEpHbIE
BBIBO/IBI;

- coOIII0/IeHNE MTPABUI
TOPOKHOTO JIBUKCHUS, TIPABHIT
3JIEKTPOOE30MaCHOCTH, MPABUII
MOKapHOU O€30MacHOCTH, TPaBHII
panuanoHHON 0€30MacHOCTH U
OCMBICJICHHE VX C TOYKHU 3PCHUS
¢bu3nvecKux sBICHUNA U
(U3NYIECKUX MPOIIECCOB, KOTOPHIC
IIPU ATOM NPOUCXOJAT U K UeEMY

Crenenb 00y4eHHOCTH
CTYJEHTa ONpeeseTcs 1o
IKaJIe OeHKHU
o0pa3oBaTe/IbHbIX
AOCTHKEHHUH CTYJIECHTa,
KOTOpas mpeJjiaraeTcst
cpazy nocne Tabauyst 1. B
HEH ONNCaHbl KPUTEPUU
OLICHKH 3HaHUN U YMEHUU
CTYIEHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; I1.3. —
pacmudpoBKa THIA
3alaHui (J1s1 4ero
OHH HYXKHBI, UTO,
KakuM 00pa3om, 1o
CPEIICTBOM UE€ro OHU
MIPOBEPSIOT 3HAHUS U
YMEHHMSI CTY/IEHTA)

naHa nocie Tabauywl
1.

Dxzamen




CBETOBOI BOJIHBI);

HCI0JIL30BATH NPHOOpeTeHHbIE
3HAHUS U YMEHUs B
NPAKTHYECKOI 1esITeIbHOCTH H
MOBCETHEBHOI KU3HU: IS
obecrieueHrs 6€301MacHOCTH
KHU3HECATSIILHOCTH B IIPOIIecce
MCIIOJIb30BAaHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX
ANEKTPOIPUOOPOB, CPENICTB PAIUO-
U TEJIEGKOMMYHHUKAI[MOHHOM CBSI3U;
OIICHKH BJIMSIHUS HA OPTaHU3M
YeNl0BeKa U IPYTrUue OPraHu3Mbl
3arpsAA3HEHUS OKPYXKAIOLIEH CPENIbl;
paIoHaIbHOrO
MIPUPOJIONIONB30BAHUS U 3AIIUTHI
OKpY>KaroIlen cpesl;

MOTYT NIPUBECTH, K KAKUM
MOCJIEJICTBHSM, @ INIABHOE — UTO
HaJ0 JeJ1aTh, YTOObI COXPAaHUTh
ce0e U JPyruM KU3Hb;

3nanue 1: cmvicna nonamuii: - BJIaJICHUE MaTepHUaJIOM MPU CreneHb 00y4eHHOCTH T.1.; T.2.; T.3.; IL.1.; IK3amen
(du3nyecKoe sIBJICHNUE, TUIIOTE3a, YCTHOM HJIM MUCBbMEHHOM OIlpoce | cryaeHTta onpeaensercs no | I1.2.; I1.3. —
3aKOH, TEOPHs, BEIIECTBO, Ha 3aHATHUSAX 110 PO ICHHBIM IKaJjie OIeHKH pacmdpoBKa TUIIA
B3aNMO/ICHCTBHUE, TeMam; o0pa3oBaTe/IbHbIX 3alaHui (J1s1 4ero
3JIEKTPOMArHUTHOE T0JIe, BOJIHA, - XOpouIee BIaJICHUE PEUbI0 P | JOCTUKEHUI CTYJIEHTA, OHH HYXHBI, YTO,
¢dboToH, aTOM, aTOMHOE SIPO, oecese; KOTOpast mpejiaraeTcs KaKkuM 00pa3om, 1o
MOHU3HPYIOLIUE U3ITyYECHHE, - IPaBUJIBHOE CaMOCTOSITEIIbHOE cpazy nocne Tabauyst 1. B | cpecTBOM uero oHu
TJIaHeTa, 3Be3/1a, TATAKTHKA, pelieHue CTyJIEHTOM Pacu€THBIX, | HEeW OMUCAHBI KPUTEPUU MIPOBEPSIFOT 3HAHUS U
Bcenennas; JIOTUYECKUX, CUTYAIITMOHHBIX OILICHKH 3HAaHWM U YMEHUN | YMEHHS CTY/ICHTA)
3a/1a4 y JOCKU WUJIU B TETPAJIH, CTYJICHTA. naHa nocie Tabauyuvl
WJIY TI0 KapTOYKE; 1.
- IpaBUWIBHO (POPMYIUPOBATH, &
TaK)Ke ONHCHIBATH MOHSATHS,;
3nanue 2: cmoicna Quzuueckux - IPaBUIILHOE CAMOCTOSITEITLHOE CreneHb 00y4eHHOCTH T.1.; T.2.; T.3.; IL.1.; IKk3amen

éeuuUH: CKOpOCTh, yCKOPEHHE,
Macca, cuia, UMITyJkC, padoTa,
MeXaHHYEeCKas YHEpPrus,
BHYTPEHHSIS1 SHEpPrusi, a0COIOTHAs
TeMIeparypa, CpeaHss
KHUHCTHYCCKasL 3HepFI/I$I qacCTHUIL

pelIeHue CTYJJ€HTOM PaCUETHBIX,
JIOTUYECKHUX, CMBICIIOBBIX,
CUTYAIIMOHHBIX 337a4 Y JTOCKH
WU B TETPAJIH, WU TI0 KAPTOUKE
(YCTHO WM MUCHMEHHO);

- PAaBWJILHOE PEIIICHHE

CTYJEHTA ONPEIENIeTCs 110
LIKaJie OeHKHU
o0pa3oBaTe/IbHBIX
AOCTHKEHHH CTYJCHTA,
KOTOpasi Ipe1araeTcs
cpa3y nocne Taboauywt 1. B

I1.2.; IL.3. -
pacmudpoBka THIA
3aJjaHui (JUIs1 Yero
OHU HYXXHBI, 4TO,
KakuM 00pa3oM, 1o
CPEZICTBOM YE€ro OHU




BELIECTBA, KOJIMYECTBO TEILJIOTHI,
MOMEHT CHUJIBI, IEPUOJ, 4aCTOTA,
aMIUTATYy1a KOJIeOaHu, UTHHA
BOJIHBI, KOJIMYECTBO TEILIOTHI,
3JIEMEHTAPHBIN YIEKTPUYECKUN
3apsn;

KOHTPOJIbHBIX 3a/1aHUM;

- IPaBHIILHOE BBIMTOJTHEHHE
3aJaHuii Ha 1a00paTOpPHO-
npaktruueckux 3aHaTusax (JII13) u
CIIOCOOHOCTH CaMOCTOSTEIBHO
aHAJTM3UPOBAThH MOJTyYCHHBIC
pe3yabTaTHI U I€TaTh BHIBOBI;

- BJIQJICHUE MaTEPUAIIOM TIPH
3alIUTe U cJaue BHITOJTHEHHBIX
1abopaToOpHO- MPAKTUYECKUX
pabot npu cobecer0BaHUU C
Mpero1aBaTesieM;

- IpaBHJILHOE O(GOPMIICHUS
oTuéTa 10 JIabopaTopHO-
MPAaKTUYECKON padoTe;

- 3HaHHe 0003HaYEHU I
(bU3NYECKUX BETUYMH U UX
SIMHUIL] U3MEPCHHUS;

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

-TOYHOCTBH M CKOPOCTb IO YTEHUIO
rpauKoB;

HEU OIUCaHbl KPUTEPUHU
OIICHKYU 3HAHUW U YMEHUI
CTYJICHTA.

MPOBEPSIOT 3HAHUA U
YMEHUS CTY/ICHTA)

naHa nocie Tabauyul
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 TATOTEHMS,

- IPaBUJILHOE CAMOCTOSITENTEHOE
peuIeHne CTYAEHTOM PaCUYETHBIX,
JIOTUYECKUX, CMBICTIOBBIX,
CUTYAIlMOHHBIX 33/1a4 Y IOCKU
WM B TETPAJIU, WU TI0 KAPTOUKE
(YCTHO WJIM MUCBMEHHO);

- MPaBUJIBHOE PEIICHHE
KOHTPOJBbHBIX 33/IaHUN;

- MPaBUJIBHOE BBITTOJTHCHUE
3aaHuit Ha 1abopaTopHO-
npaktruueckux 3auaTusx (JII13) u
CIIOCOOHOCTH CAMOCTOSITETTLHO
aHAJTM3UPOBATH ITOTYICHHBIC
PE3yNbTaThI U ACNATh BBIBOJIBL;

CreneHb 00y4eHHOCTH
CTYJEHTa ONpeaeseTcs 1o
IKaJIe OeHKHU
o0pa3oBaTe/IbHBIX
AOCTHKEHHH CTYJCHTA,
KOTOpas Ipe1araeTcs
cpazy nocne Tabauywt 1. B
HEH ONHCaHbl KPUTEPUH
OIIEHKU 3HAHUW U YMEHUI
CTYJEHTA.

T.1.; T.2.; T.3.; I1.1.;
I1.2.; I1.3. —
pacmm@poBKa THIa
3aJJaHui (U1 Yero
OHHU HYXHBI, YTO,
Kak1M 00pa3oM, 1o
CPEICTBOM YEero OHU
MIPOBEPSIOT 3HAHUS U
YMEHHSI CTY/IEHTA)

naHa nocie Tabauywi
1.

Drzamen




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
MIPEJIOMJICHUS CBETA, MOCTYJIAThI
CIELMAaJIbHON Teopuun
OTHOCHUTEIIbHOCTH, 3aKOH CBSI3H
Macchl U YHEPTHH, 3aKOHbI
dotorddekra, nocrynarsl bopa,
3aKOH paIn0aKTUBHOIO pacrana;

- BIIQJICHHE MaTEPUATIOM MPU
3alUTE U cJau€ BHITOJTHEHHBIX
1abopaToOpHO- MPAKTUYECKUX
pabot npu cobece10BaHUU C
MPero1aBaTesieM;

- BJIaZICHHE MaTepUaIOM MPU
YCTHOM HJIM TUCBMEHHOM OTIPOCE
Ha 3aHATUSAX 110 MPOHIEHHBIM
TeMam;

- XOpoIIee BIAJICHUE PEUbIO MPH
Oecene;

- IpaBHIIbHOE O(GOPMIICHUS
oTuéTa 1o J1abopaTopHO-
IIpaKTU4ECKON paboTe;

- CIIOCOOHOCTD MPABUIIBHO
YCTaHABJIMBATH MPOUCXOSIIEE
(bu3uvecKoe sIBJICHUE U BEIOUPATH
COOTBETCTBYIOIIUE 3aKOHBI U
(GbopMyIIbI IpU peLICHUH 331aHUS;
- 4€TKO MOHUMATh CYTh 3aKOHOB,
WX TPaHUILIBI TPUMEHUMOCTH U
MIPUBOJIUTH TIPUMEPHI UX
MIPOSIBIICHUS B IPUPOJIE U
TEeXHHKE;

-BUJIETh CBSA3b MEKIY
(U3HYECKUMU SBIICHUSMH H
3aKOHAMU;

-TOYHOCTB ¥ CKOPOCTH T10 YTCHHIO
rpauKoB;

-TPaBUILHOCTD
(parmoHaNTBEHOCTD)
pacripeieieHus] BpeMEeHH Ha
BBHITIOJTHEHHE 3a/1aHUS;
-CBOEBPEMEHHOCTh ClIaun
3aJlaHUM U OTYETOB T10 HUM;

3nanue 4: exnaoa
omeuecmeeHHbIX U 3aPyOelHCHbIX

- BJIaZICHHE MaTepUaJIOM IPU
YCTHOM WJIM IUCBMEHHOM ONPOCE

CreneHb 00y4eHHOCTH
CTY/IEHTa ONpeAesieTcs Mo

T.1.; T.2.; T.3.; I1.1.;
— pacimdpoBKa TUIIA

Ox3amen




YUeHbIX, OKA3aBIINX HAUOOIbIIICE
BJIMSTHHE Ha pa3BUTHE QU3UKU U
TEXHUKH;

Ha 3aHATHUAX 10 IPOHAECHHBIM
TeMaum;

- XOpolIee BIAJICHUE PEUbIO MPH
Oecene;

-pe3yabTaTUBHOCTh
MH(OPMAIIMOHHOTO TIOMCKA U3
pa3HBIX HCTOYHHUKOB;

- BiIajienne nadopmanuen 0o
yUYEHBIX U U300peTaTensx,
CIOCOOCTBOBABIINX PA3BUTHIO
HAYYHOT'O ¥ TEXHHYECKOTO
Iporpecca 4enoBevecTBa, 3SHAaHUE
ux Ouorpaduu 1 BKJIaJa B HAYKY;
- HAIWYHE y CTYJCHTA IHPOKOTO
KpPYro3opa U HCTOPUYECKUX
(akTOB B HAyKE U TEXHHKCE;
-yMEHHE CTY/IeHTa II0Ka3aTh CBOU
BBICOKUI YPOBEHb
Pa3HOCTOPOHHUX 3HAHUH,
HAYUTAaHHOCTH U
00pa30BaHHOCTH;

HIKaJIe OIleHKH
0o0pa3oBaTeJIbHbIX
JAOCTHUIKEHUM CTY/ICHTA,
KOTOpasi mpejaraercs
cpazy nocne Tabauywt 1. B
HEW ONMCaHbl KPUTEPUU
OLICHKH 3HAHUM U YMEHUHU
CTYJICHTA.

3a7aHui (1S 4ero
OHH HYXKHBI, YTO,
KakuM 00pa3om, 1o
CPEIICTBOM UYEro OHU
MPOBEPSIIOT 3HAHUS U
YMEHUS CTY/ICHTA)

naHa nocie Tabauybwl
1.




TUIIbI 3BAJAHUI

KoMnjieKT OeHOYHBIX cpeacre

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

T.2. — meopemuuecxkue
3a0anus 10 IpoBEpKe
TOTOBHOCTHU
oOyyaromierocs
MIPUMEHSITh
TEOpeTUYEeCKUE 3HAHUS
Ha MpakTukKe (pu
pEIICHUH 3a]1a9 U
BBITIOJTHCHUH
nmabopaTopHBIX paboT).
OTu 3aaHNs IPOBEPSIOT
CTIIOCOOHOCTh
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
oOyJaroumces
YMEHUSIMH 110 y4eOHOMH
JTUCIUILTUHE:
BBISIBJISIIOT
CIIOCOOHOCTh
oOyyaromierocs
IIpaBWIbHO, OBICTPO,
paIMoHaIbHO pPemaTh
3aJ]auu pa3HOTO YPOBHSA
CJI0)KHOCTH TI0 TEMaM;

I1.1.- npakmuueckue
3a0anus 1o
MIPaBUILHOMY
0hOpMIICHHUIO 337124 U
otuértoB mo JIII3;
aKKypaTHOE BeJICHHE
3aIucel 3aHATHI B
TeTpaju,
CaMOCTOSTEIIbHOE
BBITIOJTHCHHE
KOHCIICKTOB;

I1.2. -
npakmuuecKkue
3a0anus,
HarpaBJICHHBIC HA
MIPOBEPKY
pUOOPETEHHOTO
MPAKTUYECKOTO
ombITa. DTH
3aJlaHus
BBITIOJTHSIOTCS B
1a00pPaTOPHBIX
paborax, e
MIPOBEPSIETCS
MIPABUIILHOCTH
BBITIOJTHEHMSI X012
paboThl,
MIPaBHIILHOE
HCIIOJIb30BaHUE
71a00paTOPHOTO
o0opynoBaHus,
MOJTyuYeHUe
BEPHOTO
pe3ynbTaTa B
OTIBITAX,
HKCIIEPUMEHTAX,
coluoieHmne

I1.3.-
npakmuuecKkue
3a0anus 1o
MPaBUJILHOMY,
ObICTpOMY
0(OPMIICHUIO H
paroHaIbHOMY
PEIICHHIO 32,124 B
KOHTPOJIBHBIX U
CaMOCTOSITEITLHBIX
paborax.
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paboTtarth ¢ yueOHOMH,
HAY4YHO —TIOMYJIIPHOU 1
HAyYHO-TEXHUUYECKON
JIUTEPATYPOH,
MIPaBUJILHO
BOCIPUHUMATH
nH(pOpMaIHIO;

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

4) BBISBIISIFOT
CIOCOOHOCTH
00y4YaroIerocsi BUJICTh
B3aMMOCBSI3b Pa3TUYHBIX
Y4eOHBIX AUCIUILINH
(pu3ukw,
AJIEKTPOTEXHHUKH,
AJIEKTPOHUKH,
MaTeMaTHKH,
aCTPOHOMUU, OMOJIOTUH,
XUMHH, UCTOPUN).

MIPABHJT TEXHUKH
0€30IacHOCTH U

OXpaHbl TPYAa;

Yemmuouin onpoc no
eonpocam:

[Ipenmer «Pusznka» u
[O3HAaHUE MUPA.

Tecmut no memam:
IJEKTPOJUHAMUKA

- «[TocTostHHBII

Pacuemmnvie 3adanus
no memam:
IJEKTPOJUHAMHUK

Tunoeoe 3aoanue:

AaKKypaTHOE BEJICHUE
3aIcei 3aHsATHI B
TETPaJIH,

Tunoeoe 3adanue:
Jlabopamopnwvie
3a0anus

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

. MeTtoanl
HCCIICIOBAHUS
(hUBUYECKUX SBJICHUHN U
MIPOIIECCOB.

. CBs13b QU3HKH C
JIPYTUMH HAyKaMH.
dusuka 1 TEXHUKA.

. duznueckue
BEJIMYHHBI U UX
W3MEpEHUE.
dusnyeckue npudopHI.

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

. Bunbr
MEXaHHYeCKOT0O
JIBUKCHUS U UX
OITMCaHUE.

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

. OTtHOCcHTENBHOC
Tb JBUKCHHUSL.
Tpaekropus IBHKEHUS.

. 3aK0OHEBI
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
ANEKTPOCTATUYECKOTO
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

- 3akoH [xoyns-Jlenia
-ONEeKTpOAMHAMUKA
- Cuita Amnepa

-HanpsixkeHHoCTh
3JEKTPUYECKOTO  MOJIs
u 3akoH Kynona

-®opmyina ToMcoHa

-DJEKTPUYECKU TOK B
HKHUJKOCTAX

-DNEKTPUYECKU TOK B
MOJIYPOBOTHUKAX

- DIIEKTPUUYECKHI TOK B
Pa3IUYHBIX Cpeliax

-OJeKTpOMarHuTHast
WHIYKIUSA

MEXAHHKA

-3aKOH
TATOTCHUA

BCEMHUPHOIO

-KMHCMAaTHuKa

CaMOCTOSITENIbHOE
BBITMIOJTHEHHE KOHCIIEKTOB
1o y4eOHOM uTeparype.

SJIEKTPOJJNHAMHUKA

-TemoBoe nencTeue
ToKa. 3akoH J[xoyns-
Jlenma

MEXAHHUKA

OU3UKA B
IMO3HAHUUA
BEIHIECTBA,
IMPOCTPAHCTBA,
BPEMEHU

-pusuka B  MO3HAHUHU
BEILECTBA, IPOCTPAHCTB,
BpEMEHU

SJIEKTPOMAI'HUTH
bIE U3JTYUYEHUA

MOJVIEKYJISIPHAS
PU3UKA

-TEIJIOBOU ABUTATEID

PU3UKA BbBICOKHUX

JlaGopaTropHas
padora «13yueHue
JABUXKXCHHUS TECJIa II0
OKPYKHOCTH».

JlabopaTopnas
pabdora «3yueHue
3aKOHa COXpaHEeHUs
MEXaHUYECKON
SHEPTUN.

JlabopaTopnas
pabota
«Ornpenenenue
YCKOPEHUS
CBOOOJHOIO
naacHus C
TIOMOIIIBIO
MasiTHUKa».

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

JlabopaTopHnasi
padora «/3yueHune
M0CJIEI0BATEIBHOT
0 U MapajuIeIbHOTO
COCIUHECHUA
IIPOBOJHHUKOBY.

memam

- BXOJHOHU
KOHTPOJIb (110
BapuaHTaM)

3J'IeKTp0MaFHCTPI3
M

-Marumetusm

-IlocTosTHHBIM
BIIEKTPUYECKUHN
TOK

-3axod Oma s
y4acTKa [ernu

- Cuitel
3JIEKTPOMATHUTHOT
0 B3aUMOJICUCTBHUS
HEMOABMXKHBIX
3apsa0B

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

- 3axoH Oma.
Brruncienune
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BcemupHoro tarorenus. | bIE U3JTYYEHUA MAaTepHaIbHON TOUKH SHEPIUH JlabopaTopHasi CONPOTUBJICHUI
padora .
;3 Cuna TAKECTH. | _reomerpuueckas onTuka | -3akomsl HpioToHa «3meperne DJIC | - CeMeCTPOBbIi
ec Tena. (1o BapHaHTaMm) " BHYTpPEHHEro | KOHTPOIb (10
HesecomocTs. -paboTa,  MOIIHOCT,
COIMPOTUBIICHUS BapHaHTaM)
. Hedopmarus. ~porosdpext SHEPIHs HMCTOYHHMKA TOKa».
- 3aKOH
:(;H'Ha yII;[pyI‘OCTH- -MCXAaHHNUYCCKHC uj- ﬂaﬁopa’ropﬂaﬂ BCGMI/IpHOI‘O
aror | yrd. 3BYKOBBIE BOJTHBL 3JIEKTPOMATHUTH paGora
KécrkocTs Tena. BIE M3JIYYEHUS TATOTEHUS
«Haomronenue
. Cuna tpeHus. MOJIEKYISIPHAS = MHAMUKa
OUBUKA -T€OMETPUYECKAS ACUCTBUA A
Koaddurment tpenus. MePHOJIHIECKOTO
OIITHKA MarHUTHOTO  TOJS
. 3aKkoH - TermoBOM IBHTATEND TOKA. JBYKEHUS
COXPAaHEHUS UMITYJIbCA. -JINH3BI
. 3akom Kunxocts u nap JlaGopaTopuas -3aKOHBI
-MeXaHUYEeCKUE u COXPaHEHHUS
COXpAaHEHUS PHEPIHs. -amopdHbBIC u pabora «3yueHue
3BYKOBBIE BOJIHBI —
Buiel sHepruu. Pabora | kpucrannmueckue _ | -penaruBucrckas
cuIibl. MOLITHOCTE. TBEpIIbIE TeNa -[IOCTPOEHHE SJICKTPOMATHUTHOM | /oy apypn
= UH 170708
. PaBHOBecHE Tell. M300paKeHHii B AYKH
OU3UKA BBICOKHUX 6 -KMHEMAaTHKa
Bunael paBHOBECHS. - cobuparomux H JIaGopaTropuasi .
SHEPT UM patop MaTepHaTLHOM
[TonsTHEe MOMEHTa paccenBarOmuX JIUH3aX pabora
TOYKH
CHJIBL. - «M3mepenue 0
~(oToadpext HoKazareJst
. [Tonoxxenus -U3JIy4CHHE u
MOJIEKYJISIPHO- -3JICKTPOMAarHuTHOC gf:;_?gflel{nﬂ CIIEKTPHI
KHUHETUYECKOU TeOpHH. U3Iy4YeHue :
o -reoMeTpuIecKas
WneanbHblii ras. JlabopaTopnas €OMETPUYECKa
MOJIEKYJISAPHASA paGoTa ONTHKA
: Tewmepatypa. PUIUKA «Ormpezenenue
TemioBoe paBHOBECHE. . -KBaHTOBAasl TEOPUs
AOconroTHas -ra3, JKUIKOCTh ONTHUYECKON  CHUJIBI
memarymn ) " toxycroro | »EKTPOMArHHTHOT
TeMIIeparTypa. 0 wusnydeHus (Mo
- ArperarHbie pacCTOSIHUSA y4 ) (
7 BapHaHTaM
. VYpaBHeHue COCTOSIHES BEIIECTBA cobuparomien P
COCTOSIHHS MI€aTIbHOTO JIUH3BI».
-TepMOJIMHAMUKA
raza. ['a30BbIe 3aKOHBI. -ypaBHEHHE
JlabopaTopHnasi .
. BrnaxHocTb Menneneesa - pa6ora -[TOBEPXHOCTHBIN
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BO3yXa.
Kpucranmnmueckue u
amMop(QHbIE Tena.

. BrytpeHnHnsas
SHeprus. 3aKOHbI
TEPMOJUHAMUKHU.
TennoBsle ABUTATENH.

. DIIeKTpOCTaTUKA
. DJIEKTpUYECKHUE
3apsanbl. 3akoH Kyrona.
Konpaencaropsi.

. 3aK0oHBI
IMOCTOSIHHOT'O TOKA.
3axkon Oma. Bunsl
COCIMHEHHUH B IETIAX.

. Pa6ora n
MOIIIHOCTbH TOKA.
Kopotkoe 3aMmbIkaHue.
IIpenoxpanurenu.

. DNEeKTpUYECKUI
TOK B Pa3JIMYHBIX
cpenax. [lnazma, e€
CBOIICTBA.

. DIIeKTPOMarHuT
Has UHJYKLHUS.
NHAYKTUBHOCTS.
CaMonHayKIUS.

. DJIEKTPOMArHuT
HOE T0JIE.
DJIEKTPOMAarHUTHbHIE
BOJIHBL. FIX CKOpPOCTB.

. l'apmonnueckue
KoJe0aHus.

Kunaneiipona
-M30IPOLIECCHI

OU3BUKA
BBICOKHX
SHEPT UM

-HCKYCCTBEHHAas
PaIO0aKTUBHOCTD

-paJiOaKTUBHBIC
MIpEeBPALICHUS

-CTpOCHHUEC aTOMA

«M3mepenue
IJIMHBI  CBETOBOH
BOJIHEIY.

JlabopaTopnas
padora
«Habmonenune
UHTEpPEPEHIHH,
HOJISIPU3ALIUT u
JU(pPaKLUU CBETa».

JlabopaTopHas
padora
«HaoOmronenue
CILIOIIHOTO u
JIMHENYATOr 0
CIIEKTPOBY.

JlabopaTopnas
padora «3yueHue
TPEKOB
3apsHKEHHBIX
qaCTHUuIi.

JlabopaTopnas
pabora
«MopaenupoBaHue
pazvoaKTUBHOTO
pacmanar.

CIION  >KUIOKOCTH.
CmaunBaHUeE.
Kanmmuiaprocts

-MOJIEKYJISIpHAS
buzuka

ArperaTHble
COCTOSIHUSL
BEIIECTBA

-pu3rka aTroMHOTO
sapa
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KoneoarenbHbli
KOHTYp. Yactora
KoJe0aHuil.

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

. DNIEeKTPUUECKUI
pEe30HaHC.
PangnorexHuka.
[TpuHIMTIBL
paaroOCBsI3H.

. [IpousBoxactso,
nepenava u
HCIIOJIb30BaHUE
AJIEKTPUYECKON
SHEpPrUHu.

. OnTuka.
CkopocTtb cBeTa.
Otpaxenue u
MIPEeIOMJIEHUE CBETA.

. Hucnepcust.
WnTepdepenmus.
Hudpaxius.
JudpakionHas
peleTKa.

. ITonepeuynocts
CBETOBBIX BOJIH.
[Tonapuzanus ceera.

. CnenuanbHas
Teopus
oTHOcUTeIbHOCTH. EE
MOCTYJIATHI.
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. N3nyyenus u
CIICKTPBI.
CriekTpanbHbIi aHAIU3.

. [MIxana
3JIEKTPOMAarHUTHBIX
W3JTyYEHHM.

. CBeTOBEBIC
KBaHThI. SIBIICHNE
dhoTtodrddekra.
JlaBiieHue cBera.

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

. MeTtonsl
HaOJII0ICHUS U
perucrpanuu
3JI€MEHTapHBIX YACTHII.

. PannoakTtuBHOE
W3JIy4YEHHE, €T0 BUJIbI U
CBOICTBA.

. 3aKoH
paar0aKTUBHOTO
pacmana.
PanmoaxkTnBHEIC
MIPEBPALLECHUS.

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

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

. buonornyeckoe
JICUCTBUE
paarOaKTUBHBIX
n3iydeHui. Jlosa
W3JTy4YEHHUS.

. ®usuka
3JIEMEHTApHBIX YACTHII.
[To3utpoH.

AnTtnyactuibl. KBapku.

. OBOJIONHUS
Bcenennoii. Ctpoenue
CoHEYHOM CHCTEMEI.
Counnne.

. CBs3b MEXIY
CTPOCHHUEM MHUKPOMHPA
1 MakpoMupa.

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

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

aTTecTaumnmn NPoM3BOANTCA B COOTBETCTBUM C YHUBEPCAIbHOM LWKaion (Tabanua).

MpoueHT pe3ynbTaTUBHOCTH
(npaBuAbHbIX OTBETOB)

KauecTBeHHasA oueHKa MHAUBUAYaA/IbHbIX 06pa30oBaTeNIbHbIX AO0CTUKEHUN

6ann (otmeTKa)

Bep6anbHbIA aHanor

90 + 100 5 OT/INYHO
80+ 89 4 XOpoLo
7079 3 YAOBNETBOPUTESIbBHO
meHee 70 2 He y40BNeTBOPUTENIbHO
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BIO/P)KETHOE ITPO®ECCHOHAJIBHOE OEPA3OBATEJILHOE YUPEX/EHUE
BOJIOI'OICKOM OBJIACTU

«PSI30BELIKMH ITOJIMTEXHUYECKUI 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 HW YMCHHAX, IMOJTYYCHHBIX CTYACHTAMU IIPU H3YUCHUU
(1)I/I3I/IKI/I Ha TCOPETUUYCCKUX 3aHATHUAX.

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

e pa3BHUTHE TIO3HABATEINHHBIX HMHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH B
nporiecce peleHus GU3NUECKUX 3a71a9 ¥ CaMOCTOSTEIBHOTO IIPUOOPETEHHSI HOBBIX 3HAHUIA,

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

e yMETh NMPHUMCHSITH 3HAHUS MO (DU3HMKE TSI OOBSICHEHHsS SBICHHA TPUPOJBI, CBOWCTB BEIIECTBA,
pemieHuss (PU3MYECKUX 3a/1a4, CaMOCTOSATEIBHOTO MPUOOpETEHHsI M OLEHKH HOBOHM HH(OpMaIiu
(U3HYECKOTO COACPKAHUS, HCIIOIb30BAHMS COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH,

e WCIOJb30BaHUE TPUOOPETCHHBIX 3HAHWUH M YMEHHU Ui PEUICHHUS MPAKTUYCCKHX, JKU3HEHHBIX
3a1ad4.

Kypc mpakTudeckux 3aHATHH OpPHEHTUPOBAH Ha pa3BUTUE Y CTYJCHTOB HHTEpeca K 3aHITUSM, Ha
OpPraHM3aIMI0 CaMOCTOSITEILHOTO IO3HABATEIBHOIO TMpOIEcCa U CaMOCTOSITEIIBHON MPaKTUYECKOM
JesTeNIbHOCTH. B cOOpHUKE IpecTaBIeHa cucTeMa 3aad MOCTENeHHO BO3PacTalOIIeH CI0KHOCTHU 3a Kype
bu3MKKM cpenHell MIKOMbI. 3aHATHUS MO PELICHUI0 TEOPETUYECKUX 3a]ad JAal0T BO3MOXKHOCTh OOECIEUHTh
CTYZICHTOB MaTepuaJlaMi JJIsi CaMOCTOsATeNbHOW paboTel. C 3TOHM menpro mocie pa3dopa IBYX-Tpex
KJIIOYEBBIX 3a7lad Ha 3aHATHH 1ejecooOpazHo nath komiuiekT 10 -13 3amau mo maHHOW Teme Juis
CaMOCTOSITENbHOM paboThI ¢ 0053aTENBHBIM MOJHBIM MUCbMEHHBIM 0(hOpPMIICHUEM.

B kaxnapiii pa3gen BKIOYEH OCHOBHOM MarepHall, TIyOOKOro M MPOYHOTO YCBOCHHS KOTOPOTO CIEAyeT
nobuBatbcs. TakuM OCHOBHBIM MaTepuanoM SIBISETCS: OCHOBHBIE TIOJIOKEHUS  MOJEKYISPHO-
KMHETUYECKON TEOpPUH, OCHOBHOE YpPaBHEHHUE MOJIEKYISIPHO-KMHETUYECKOW TEOpUHM HACAIBHOTO Trasa,
MEPBbI 3aKOH TEPMOAMHAMHUKH — JJISI MOJICKYJSApHON (u3uku. st >neKTpoAMHAMUKH — Y4YeHHE 00
3JIEKTPOMArHUTHOM TIoJe, 3akoH KynoHa m Awmmepa, SBICHHE 3JIEKTPOMAarHUTHOW WHAYKUUHW, IS
KBAaHTOBOW (DPM3HKH — KBAaHTOBBIC CBOWMCTBA CBETA, KBAHTOBBIE MOCTYNAaThl bopa, 3aKOH B3aUMOCBSI3U MaCChl
Y DHEPIUHU.

B nmpouecce oOyueHuss C LENbI0 3aKPEIJIEHHUs IOJIYYEHHBIX TEOPETHMUECKUX 3HAHUM Ha MpPaKTHKE
IPOBOASTCS (PpOHTATIBHBIE TA0OPATOPHBIE U IPAKTHUECKHUE PAOOTHI.

B cootBeTcTBHE C yUeOHBIM IUIAHOM, IO 3aBEPLICHUIO Kypca MPelyCMOTPEHA MPOMEKYTOUHAsI aTTecTalus
B (hopMe FK3aMeHa.
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TemaTnka J1a00paTOPHO-NPAKTHYECKHX 3aAHATHIA:

Ne Tembl KounyecTBo
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
M1a/ICHUS C TOMOIIBIO MAsITHUKA.
4 | JlJabopatopHas padora Ne 4. DkcriepuMeHTalIbHAS TPOBEpKa 3akoHa [ efi- 2
Jlroccakay
5 | JlaboparopHuas pabota Ne 5. M3yueHue 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 | JJaboparopnas pabota Ne 8. M3y4ueHue siBICHUS JIEKTPOMArHUTHON 2
WHIYKITHH.
9 | Jlaboparopuas pabota Ne 9. I3Mepenue mokaszaress mpeIoMIICHHS 2
CTEKJIA.
10 | JITabopartopHas padora Ne 10. OnpeneneHne ONTHYECKON CHITBI U 2
(hOKYCHOT'O pacCTOSIHUSI COOMPAFOIIEH JINH3BI.
11 | JIaGopatopHas pa6ota Ne 11. Mi3mepeHue IIMHBI 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. M3ydyeHue TpekoB 3apsKEHHBIX YacTHUIL. 1
15 | JlabopaTtopnas pabora Ne 15. MoaenupoBaHue paJi0oakTHBHOTO pacraja. 1
Konn4yecTBo yacoB Ha J1a00paTOPHO-NIPAKTHYECKHE PadOTHI: 28
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JlaGopaTopHas padoora Ne 1.

H3yyeHue 1BUKEHHS TeJIA N0 OKPYKHOCTH MO/ ieiicTBMEM CHJI THKECTH U YIPYTrOCTH.

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 HA HUTH, KyCOUEK IMPOOKH C OTBEPCTHEM, JHUCT OyMmaru,
JIMHEHKa.

MakeTt IITaTuBa

CxemaTnueckoe n3o0paxenmne

Emurnsrrass rEEmY A

+

L]

|

[Mopsinok npoBenenusi padoThbI:
1. Macca mapuka m = 30 r. I'py3 B BuJie mmaprKa moJBeCUTh Ha HUTh U 32KaTh HUThH B JIATIKE IITATHBA.

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
panuyca R. VI3mepuTs paanyc ¢ TOYHOCTBIO 1 cM.
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4. OnpenenuTh BpeMs, 32 KOTOPOE MAITHUK COBEpIIaeT KojnuecTBO o6opoToB N=30.
5. OnpenenuTh BBHICOTY KOHHYECKOr0 MasTHHKA N 1Mo BepTHKaiM OT HEHTpa MIapHKa 10 TOYKH IOJBeEca.
JIJ1s1 5TOTO M3MEPUTH PACCTOSHKE 10 BEPTHKAIM OT IIEHTpa MIaphKa 10 TOYKHU mojaBeca. h=60 cM.

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

7. OTTSHYTHh TOPU30HTAILHO PACIOJIOKEHHBIM JHHAMOMETPOM INAPHK Ha PACCTOSHUE, PAaBHOE PAINYCy
OKPYXKHOCTH ¥l H3MEPUTh MOJTYJIb COCTaBIISIOIEH Fi.
Fi1=0,12 H; macca mapuka m =30 r.

a) OIpeIeIeHNE HEHTPOCTPEMUTENBHOIO YCKOPEHUS MPHU ABMXKEHUU IO OKPYKHOCTH:
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0) usmepenus cuibl F1 muHAMOMETpOM:

.,

8. Pe3ynbTarhl n3MepeHuit 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;

dn1 = 4*11:2* R/ Ty;

an2=g*R/h;

an3:F1/m

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

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



https://ds02.infourok.ru/uploads/ex/0284/00069233-cfb8eb31/img2.jpg
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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 3aMKHYTOﬁ MEXaHUYECKOH CUCTEME CyMMa MEXaHUYCCKUX BUJ0OB SOHEPIUU (HOTGHHH&HBHOﬁ u
KUHETHICCKOU OHCPIvH, BKIIXOYasd SHEPruro BpamaTCiIbHOTO IIBI/I)KGHI/UI) 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 pa6oTsi:

1. I'py3 u3 Habopa MPOYHO YKPENUTE HA KPIOUKE JUHAMOMETPA.

[TogaMHTE TPY3UK PYKOH, pa3rpyxas NPYKUHY, U YCTAHOBUTE (PUKCATOP BHU3Y Y CKOOBI.

3. Ornycrure rpy3uk. [lagas, rpy3uk pactsHeT npyxuny. CHUMUTE TPY3UK U T10 TTOJ0KEHUIO
¢dukcaTopa u3MepbTe JMHEMKONH MaKCUMaIbHOE YAJTUHEHNE NPYKHUHBI.

4. Tlostopute ombIT 3 pasa.

5. Tloacuwuraiite o popmynam:

N

E1 op =Mghep Eacp —kX? /2
6. Pesynbrarhl 3aHecuTe B TaOIHILY:

Ne
/1 m, KT h, m E1 ¢p, L.,m Eocp, A

3amnucarb BbIBOJ] pabOTBHI:
OTtuéT 0 padore:
1. ITpoBecTu pacy€Thl O MaHHY MPOBEAEHHON PabOTHI U ClieTaTh BHIBOJ.
2. OTBETUTH Ha KOHTPOJBHBIE BOIPOCHI:
e TIOHSATHE DHEPIUH,

e BHJbBI OHCPIHUH,
e 3aKOH COXpPaHCHHA SHCPIruu,



CAWHUIA U3MCPCHUSA SHCPIrUn,
.

MCIOJIb30BAaHUE YHEPTHHU B Ballleil MPOU3BOACTBEHHOM 1€ATEIHHOCTH Ha MIPAKTHKE.
Jlureparypa:

I'.4. Msakumes, ®uszuka yueonuk 10k, 2014 r.

JlaGopaTopHas padora Ne 3.

Tema: OnpenesieHne yCKOpPeHUsi CBOOOTHOI0 NMaJleHUsI ¢ OMOIIbI0 MASITHUKA.

Ilenpto nmaHHOW PabOTHI

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

ABIIETCS HM3MEPEHHE YCKOPEHHS CBOOOJHOTO TMAaJeHUsi C IOMOUIBIO
MaTeMaTUYeCKOTO U (PU3UYECKOTO MasiTHUKA, rae (U3NYECKUH MAasATHUK - TeJlO, COBEpIIAioliee 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

¢dukcupyrouei KOJIMYeCTBO U BpeMsl KOJICOaHUH.

By):[eM HU3MEPATH IICPUO U BPCM: KoJIeOaHHs MAasisTHUKOB, C IIOMOLIBIO MAsATHUKAa YHUBCPCAJIBHOI'O FPM-
04. YcraHoBka COCTOUT H3: TaTuBa, Ha KOTOPOM IIOABCIICH MAATHHK, q)OTOBHeKTPOHHOI‘/’I I1aphl,

IIpuHnunuaabHas cxema:

Ll
I
I'.
i
Il.
]
'll
1I
Il
b
1
1
1
Il
.
*
OuU3NYECKH MaremaTnueckui
(MasTHUK - CTEPKEHb )

(rpy3 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 ¢ OTBEPCTHEM; 2) HUTD; 3) IITATUB C MyPTON U KOJIBLIOM.

Ilopaook évinonnenun padomol:

=0,5

cM).

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

noJiBechTe K HeMy 1apuk Ha HUTH. llapuk nomkeH BUceTh Ha pacCTOSHUU 3—5 ¢M OT MoJIa.

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

3. U3mepbTe nnuHy nojaseca MEpHO JICHTOM.

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

5. loBropuTe H3Mepenus M (He W3MEHss YCIOBHIT ONBITA) ¥ HANUTE CPEHEe 3HAUCHUE

. T AN S
6. Beruucnute cpegHee 3HaUC€HUE MIEPUO/Ia KoJIeOaHUN ~ ©P 0 CpeAHEMY 3HAUCHHIO P

gr‘p

7. Beruucnure 3HaUCHUE o ¢opmye:

g = 4 |
cp Tcz
N C)
8. [Tomy4eHHbIe pe3yNbTaThl 3aHECHTE B TAONIHUILY:
JAYS
HOMep 1’ M N AI‘ ,C At(.p ,C T‘,_-p — cp e gcp , ?

OIIbITa

cp
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M

2 ~
9. CpaBHHTE [ONy4eHHOE cpeaHee 3HadeHne i I < co 3naueHneM g=9,8 €~ u paccuuTaiite

OTHOCHUTEIIbHYIO MOTPEUTHOCTh U3MEPEHHS 110 hopMyIie:

:‘QCP - g‘
g

€y

dusnyecknm MasgTHUK

i

T=4n |—
gl

[Tepuon xoebanmii paccUUTHIBACTCS MO GopMyIie rae
| — MOMEHT uHepIuH,

T — nepuoa konebaHus,

m — Macca rpy3a,

g — YCKOpeHHEe CBOOOTHOTO Ta/ICHUS,

| — MHa MasiTHUKA,

N — yucio I1u.

dopmyna crpaBeIHBa JUIIb TPH MAJBIX aMIUIATYTHBIX KOJICOAHUSX.

OcHOBHBIE onpeie/IeHUs M TOHATHA

MaremaTudyeckuM MAasSTHUKOM Ha3bIBaeTCs MaT€puajJibHagd TO4YKa, IIOABCIICHHAA

Ha HEBECOMOM,

HEPACTSHKUMOW HUTH U COBeplIarollas KojeOaHHWe B BEPTUKAJIBHOM IJIOCKOCTH MOJ JIEHCTBUEM CHUJIBI

TAXKCCTH.

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

OcHOBHBIE 3aKOHBI M COOTHOLIEHHSI (DU3MKH, MCII0JIb3YEMbI€ B OIbITAX

T=2nl/g

[Tepuon xonebaHUit MATEMATUIECKOTO MAasITHUKA
rae | - maa MasTHuKa;

g - MOZLYJIb YCKOPEHUS CBOOOJHOIO A ICHHSL.
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[epuon xonebanuit GU3NUECKOro MasiTHUKA

T = LT

L
g ,

rae J - MOMEHT MHEePIMU MasiTHUKA OTHOCUTEJIBHO OCH KayaHUM (TOYKH MOJIBECa);
m - ero macca;

| - paccTosiHKe OT LIEHTpa TSHKECTHU JI0 OCH KauaHHH.

Benmuuuny L = J/(ml) Ha3piBatoT npuBeICHHOM AIMHOM BHr3Hueckoro MasTHuka. OHa paBHA JUIMHE TAaKOTO
MaTeMaTHYECKOT0 MasTHUKA, IEPUO]T KOJIeOaHUI KOTOPOT'O COBIIAAAET C MEPUOIOM JAHHOTO (PU3UIECKOTO

MasiTHUKA.
Pacuérnbie popmy bl
g=4r°L/T

AOGCOTIOTHAS IOTPEITHOCTh YCKOPEHUSI CBOOOIHOTO TaICHUS

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

Taoauua 1: MareMaTn4ecKuii MAATHUK

®dwu3s. BenMunHA 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

®wu3. BenmMuuHA t T g I

Ne onblITa C C Mm/c M

t =
CpeL[Hee 3HAaUYCHHUC BPCMCHHU

t.

1

A=

4
i=1

1 4
g a&9 e
Cpennee 3HaUE€HHE YCKOPEHUS CBOOOIHOTO TAJCHUS g==%i=

AOcommoTHas MOTrpeIIHOCTL YCKOPCHUA CBO6OI[HOFO naacHus

Al At
Ag=g| —+2— ,

HOCTpOI/ITB KPHUBYIO 3aBUCUMOCTU T ot guHBI I IIPU pa3HbIX 3HAYCHUAX T nmns (bHSH‘leCKOl"O MasiITHHKaA.

(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.

JladbopaTopHo-npakTHYeckoe 3ausaTue Ne 4

1o TeMe «IKCNepUMeHTAIbHAs MPpoBepKa 3akona I'eii-JIoccakay

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 BemectBa — XKHUIKHE, TBEpAble U Ta3000pa3Hble — 00pa30BaHbl M3 METbYAWIIUX YACTHI[ —
MOJIEKYII
2. ATOMBI U MOJIEKYJIbI HAXOJATCS B HEMPEPHIBHOM XaOTHUYECKOM JABM)KECHUHU.

mo=——.

Macca oanoit Mosexynsl m0 Belpaxxkaercs GopMynon Ny

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

Konrnenrpanueit Mosiekyl n Ha3bIBaeTCsl OTHOIIEHUE Yuciia Mosiekyln N B o0beMe V Kk 3ToMy 00bemy V:

5 =3mr{r)
n= p =—myn{v

v JlaBiieHre p MOXKHO BBIPA3UTh ciieyroen hopMyoi
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OTO ypaBHEHHME HOCUT Ha3BaHHE OCHOBHOI'O YPAaBHEHUS MOJIEKYISIpHO KuHeTnueckoi reopun (MKT)
ra3oB. JTO ypaBHEHHE MOXHO IepenucaTh B BUJIE

(EK)zikT ,

Cpenusist KHHETUYECKast SHEPTHs 2 rae k—mocrosHHas boneiMana.

ypaBHeHue MenpeneeBa-Knaneiipona

oV :%RT . R=kN, =831

Mouh <K
rac —_— YHI/IBCpCEUIBHaH ra3oBai ITIOCTOsSHHAsA.

3agaua:
Kaxkoii 00pem 3annmaror 100 Mosas 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?

no

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 omiMyaroTcs 0OpHU OJUHAKOBOM TeMmmepaType CpeIHEKBaJpaThyHas CKOPOCTb MOJIEKYI

KHCJIOpOJ1a ¥ CPEAHEKBAApaTUYHAsI CKOPOCTh MOJIEKYJ BOAOpoaa?

5. CpaBHI/ITe MacCChbl aproHa MW as3oTa, HaxoAsAlMeCsa B COCyJdax, €CJIN COCYAbl COACPIKAT pPABHBIC

KOJIMYECTBA BCIICCTB.

6. B cocyne A naxonmutcs 14 r monekynspHoro asora, B cocyae B — 4 r renmus. B kakom cocyne

HaXoauTCsAa 0oJbIlIee KOJIUIECTBO BGHIGCTB&?

7. BHYTpeHHSIH SHEPTHUA OAHOATOMHOI'O NACAJILHOTO Ira3a B 3aKPbITOM COCYAC YBCINYHUIIACH B 4 pasa.

Kax mensiercs npu 3Tom Temneparypa raza?

8. O0béM 12 Monb a3ota B cocyae npu tremnepatype 300K u naBneHuu 10°1Ta paBenV; . Uemy paBeH

00BEM 1 MoJIs a30Ta MPU TaKOM K€ JIaBJIEHUH raza u BJBoe OoJbliei Temneparype?

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 siBnenue o0bscHIET 3TOT dakT?
Jlureparypa:

o ['S.Mskumes, @usznka yueonuk 10xi1. 2014 r.
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o A.IlPomvkeBuu. CoopHuk 3anau no ¢usuke 10-11 k. 2014 r.
e C.A.CmupnoB. CoopHuk 3aaa4 o ¢uzuke.2014 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, COeAUHUTEIbHBIE IPOBO/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 CONPOTHUBIIEHUN Kaxk10ro yuyactka R=R;+R;

Xoa padoThl:

1. Pacnonoxure Ha cTosie NpuOOpPHI B COOTBETCTBUU CO CXEMOM.
2. Cobepure 1emb 10 cxeMe, CoOIII0Aast MOJIIPHOCTH MOIKII0UaeMbIX TPHOOPOB.

3aganusn:
\V
R1
R,
V1
\V
3. 3amummuTe MoKa3aHUs aMIIepMeTpa U TPEX BOJLTMETPOB.
4. Wcnonw3ys 3akon Oma ais yuactka nend | = U/R,  paccumraiite cConpoTHBICHHE:

e compoTuBIEHHE NepBoro pesucropa Ry =U; /|

e  CONPOTHUBIIEHHE BTOPOro pesuctopa Ry =Uy /|

e 00IIee CONPOTUBICHUE LETH 110 IBYM GopmynaM Ry = U /|
Hu RSKB = Rl + RZ

5. 3aHecuTe pe3ysibTaThl U3MEPEHUHN U BBIYUCIICHUHN B TaOIHUILY:
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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 OOIIETO CONMPOTHBIICHUS U C/IETAalTEe BHIBOJ

OTYET PABOTBI:
1. TIpowusBecTu Bce pacuéThl 1a00PATOPHOI pabOTHI.
2. Cpnenathb BBIBOJ paOOTHI.
3. Croco0 moaKIIYeHHs aMIIepMEeTpa, BOIbTMETpA.
4. EnuHMIBI U3MEPEHUs CHIIBI TOKA, HAIIPSDKECHUSI.
5. 3akon Oma Juisl yyacTka LiEIu.
6. ®DopMyIIbI BBIYHUCIICHUS CHIIBI TOKA, HATIPSKCHUS M COTIPOTUBIICHUS TP TTapaJUIeIbHOM

COCAMHCHUHA ITPOBOAHHUKOB.
Jlureparypa:

e IS Msaxkumes, ®usuka yueOnuk 10 k. 2014 r.

JladopaTopHo-npakTHyeckoe 3ausaTe Ne 5 (2 yacrtb)

«UccaenoBanue mapauieJbHOro COCAMHHCHUSA IMIPOBOJAHUKOB)>

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 HEPa3BCTBJICHHOM Y4acCTKe OCru paBHa CyMME CHUJI
BO BCCX MapaJlJICIbHO COCAMHCHHBIX Y4aCTKax

I=l1+1,
2. HAIIPS?KCHUE HAa BCCX MMAPAJUICIIBHO COCAMHCHHBIX Y9aCTKaX LEIKU OJUHAKOBO

u=u,;+U,

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

Ecnu B 11enb BKIIOYEHBI napajijiCJIbHO TOJIBKO ABa COIIPOTUBJICHHA, TO:

Row = (R1* R2) / (R1+ Rp)

TOKOB

oOpaTtHbIe
conpotusieHuto: (R-conporusnennenpoBoaHuka, /R — sanexkrpudeckasi (poBOJMMOCTb TPOBOJHHKA)
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Xoa padoThl:

1. Pacmonoxxure 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 conpoTuBIcHHE:
e 1lywactka Ri=U/I;

e 2yuactka Ry =U/I,

e 0OIIIEeEe CONMPOTHUBIICHHUE IO IBYM (hOpMYyJIaMm:

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

4. 3aHecuTe pe3ynbTaThl U3MEPEHUIN U BBIYUCICHUN B TaOIUILY:

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

5. CpaBHI/ITe pe3YJ'II>TaTBI BBILII/ICJ'ICHI/II\/'I 06mer0 COHpOTI/IBJ‘IeHI/IH n cz[enaﬁTe BBIBO.
OTYET PABOTHBI:

[IpousBectu Bce pacy€Thl 1a60paTOPHON PaOOTHI.

Crnenatb BBIBOJ PabOTHI.

MGTO)I HU3MEPCHHUA CHIIBI TOKA, HAIIPSAKCHHA.

EnunuIb1 u3sMepeHus CUIIbI TOKA, HAIPSHKEHUS, COMPOTUBIICHHUS.

3akon Oma 1S y4acTKa Lenu.

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

ocoarwhE

Jlureparypa:

o I Msxumes, ®uzuka yueOnuk 10ka. 2014 r.



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:

[Ipn ynmopsao4eHHOM JBM)KEHHHM 3apsDKCHHBIX YacTHIl JIEKTPUYECKOe IoJe coBepuiaeT pabory, eé
OPUHATO Ha3biBaTh paboroil Toka. Pabora Toka A = [*U*At. Pabora Toka Ha ydacTKe IIeM paBHA
IPOU3BEJICHUIO CHJIBI TOKA, HANPSDKEHUS U BPEMEHH, B TEYCHHE KOTOPOro coBepluanach padora. Jro6oit
AIIEKTPUUYECKUI MpUOOp paccyuTaH Ha NOTpeOJIeHHMEe ONpeleNEéHHON SHEPTUU B EIMHHUILY BPEMEHH,
II03TOMY, HapsiAy ¢ paboTOl TOKa, OYEHb BaKHOE 3HAYCHUE UMEET MOIIHOCTh TOKa. MOIIIHOCTh TOKa paBHA
OTHOILICHHIO PaGOTHI TOKA 3a BPeMsi K 9TOMy MHTepBany Bpemenu. P=A/At = I*U = U%R. MoumocTts
u3mepsiercs B Barrax. Ha GonpmmHcTBEe NpuOOPOB yKazaHa motpedisiemMas HMUA MOIIHOCTb.

Xoa padoThl:

1. CoOparthb 11enb Mo PUCYHKY:

2. Haueprtute cxemy B TeTpay.
3. 3amucaTh MoKa3aHUs BOJBTMETPA M aMIIEpPMETpa.
4. PaccuuTtaTh MOIIHOCTB JamMmouku no Gopmyne: P = UI*

5. OdopmuTts mabopatopuyro paboTy B BUAE 3aa4H.
P-?

PEIIEHUE
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6. CnenaiiTe BBIBOJ 1O 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. ®OopMyIIbI BBIYHACICHUS! MOIIHOCTH JIAMIThI HAKAJIMBAHUSI.

SourwbhE

Jlutreparypa:

o I Msxumes, ®uzuka yuebnuk 10ka. 2014 1.

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[GﬁCTBHC; OIpeaAcCICHUC MarHuTHOM HHAYKOMKW B BO3AYIIHOM 3a30p€ IIOCTOAHHOTIO
Marbaura.

Oo0opynoBanue: MPOBOJOYHBIM MOTOK, INITaTHB, HCTOYHUK MOCTOSHHOTO TOKA, COMPOTHBIICHUE
(pe3ucTop), CoOeIMHUTENbHBIEC TPOBOA, TYTO0Opa3HbIil MATHUT, aMIIEPMETP, KITIOY.

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 mpsMonuHelHbIi MPOBOMHHUK UTHHOW D ¢ TokoM |, pacrmonoeHHbI NEepHeHIUKYISAPHO JIHHHUIM
UHAYKIIMM OJHOPOAHOTO MAarHUTHOTO TMOJs JEHCTBYEeT CHJIa, 3HAYEHHE KOTOpPOM HaXOIUTCs
uHTerpupoBanueM (1) 1o JyMHe NPOBOJHUKA:

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

rae | - cuna Toka B MpOBOIHKKE; D - yinHa poBOIHMKA; B - MarHuTHast MHIYKIUS.

B TexHMKe MUPOKO UCTIONB3YIOTCS MPUOOPHI, B KOTOPBIX MAarHUTHOE I10JIE CO3/1aeTCsl B MAJIOM KOJIBIIEBOM
3a3ope 1 moctosHHBIME MarHuUTamu 2 W 4 (puc. 2). B mpenmemax 3a3opa JTUHHH MarHUTHOTO TIOJS
HaIpaBJIEHbl paJilajbHO, @ 3HAYEHNE MAarHUTHON MHJYKIMHU 3aBUCUT TOJIBKO OT paccTosiHusA 10 Touku O.
Ecnm B Takoe MarHUTHOE MOJI€ TOMECTUTH PaMKy 3 € TOKOM |, CBOOOIHO BpamIaronyrocst BOKpyr ocu O, To
Ha Hee OyJeT neiicTBoBaTh mapa cuil Amrepa.

MOMCHT 3THUX CUJI OTHOCUTCIIBHO OCH BpaI_I_ICHI/Iﬂ 0 3aBUCUT OT 3HAYCHUA MaFHI/ITHOfI I/IHILYKI_[I/II/I B T€X
TOYKax HpOCTpaHCTBa, rac paCHOJ'IO)KCHBI CTOpOHBI paMKI/I HapaJIJICJ'IBHBIC ocu BpaIJ_IeHI/IH, OT CUJIBI TOKA B
paMKe, cc FeOMeTpI/I‘IeCKI/IX pa3MepOB, qucjia BUTKOB N HAMOTAHHOT O HA HEC HpO BOJa, HO HEC 3aBHCUT OT
yrﬂa HOBOpOTa paMKI/IZ
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M =FAEN, (3)

rae M - MOMEeHT cuil AMIiepa OTHOCUTENBHO OCH BpalieHus; Fa - cuna Amnepa; N - unciio 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 PaMKOM, TO 3HaU€HHWE MOMEHTa CHJI
AmMriepa MOXHO OMNPEIEIUTh MO YINIy MOBOPOTAa a PaMKH, MPU KOTOPOM JIOCTUTACTCS MEXaHUYECKOE
paBHOBECHE:

M) = M(mg) (5)

IIpoBeaenne YKCIePUMEHTAa K 00pad0TKA pPe3VJILTATOB:

1. TloaBecbTe MPOBOJOYHBIA MOTOK K IITATUBY, MOICOCAUHUTE
€ro K HCTOYHHMKY TOKa IIOCJIEIOBATEIbHO C COMPOTHUBIICHUEM,
aMIepMeTpoM, KI4oM. 3apucyire puc.l

2. 3aMmbIKas 1enb, IOJHECUTE MAarHUT K BHUTKY CEBEPHBIM
norocoMm. [IponaGirogaiiTe IBHMKEHHE 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 HarnpaBieHne MarHUTHOTO TIOJIsA, T.€. BHECUTE MarHUT FOKHBIM TTOJTFOCOM.

- 3apuCyiiTe U YKAKUTE JBUKEHHE MOTKA.

4. H3meHuTe HampaBlICHHE TOKa B BUTKE, MAarHUT BHECUTE CEBEPHBIM MoiitocoM. [Iponabmromaiite
JBUKEHHE BUTKA U 3apUCYyHTe (puC.3). YKaKNTe HANpaBjeHUue IBUKeHUs BUTKA

5. MarHuT BHECHTE IOXHBIM TIOJIOCOM TIPH TOM K€ HAIlPaBICHHH TOKAa. YKa)KUTe HaNpaBJieHHe
JABUKEHUsI BUTKA.

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

006x6amums CONEHOUO NAOOHbIO NPABOU PYKU, HANPABUE Yemblpe Nalbyd

N0 HANpPAGIeHUur0 MOKA 6 GUMKAX, MO OMCMAGIeHHbIN OONbUWOU naiey

noKadxcem Hanpasienue JIUHUL MASHUMHO20 NOJNA GHYMPU COJEHOUOd.

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

CO30AHHO20 MOKOM 8 COJIeHOUOe)
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7. MarauTHOE I10JI€ TOKa B38.HMO,Z[€I>1CTBY€T C MAarouTHBIM MOJICM MArHvuTa 10 3aKOHY: pad3HOUMEHHblE
MACHUMHbLE NOJIIOCbL NPUMACUBAIONICAL, 0O0HOUMEHHbLEe — OMMAIKUBAIOMCAL.

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

Puc. 3 MomeHT cuiibl TSHDKECTH ypaBHOBEILIMBAET MOMEHT CUJIBI 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, | - paccrosiHme
OT LIEHTPa Macc CTPEJKH O OCH BpallleHUs paMKu, M - macca cTpenkd, N - 4uciio BUTKOB paMKu, a -
PaBHOBECHBIN YroJl IOBOPOTA PAMKH.

N3 (6) cnenyer:
Fa =%sim
. ,(7)

2. Onucanue 3KCNEPUMEHTAIBLHON YCTAHOBKH

DKcrepuMeHTallbHasl YCTaHOBKA IPEJCTaBIseT COOOM ammepMeTp MarHUTOZJEKTPUUECKOH CHUCTEMBI, B
KOTOPOM U3MEpUTENIbHASI paMKa HaXOJUTCS B paJUiaIbHOM T0JI€ MOCTOSIHHBIX MAarHUTOB, KaK 3TO NOKa3aHO
Ha puc. 2. Ha ctpenke npubopa, B OTCYTCTBHE TOKA 3aHUMAIOIIEH BEPTUKAIbHOE MOJIOKEHHUE, 3aKperIeHa
TOHKasi MeTayinuekass TpyOouka. M3mepurenbHas IIKajla amMIepMerpa 3aMeHeHa TPaHCHOPTHPOM st
M3MEPEHMS YITIOB OTKIOHEHHUS CTPEIIKH.
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Jns ydera METOOMYECKOH IOTPEHIHOCTH, CBA3aHHOM C HaJW4MeM MOMEHTa YNpYyrux cuia My,
BO3HUKAIOIIMX B MOJBECKE PAMKH IpPU €€ MOBOPOTE, HEOOXOAUMO MOCTAaBUTh KOPITyC MpUOOpa Ha JEBYIO
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 npu paBHOBECHH PAMKHU C IPY30M MOMEHT CHJIBI TSDKECTH PaBEH MOMEHTY YIPYTHX
CHUIL:

mglcosb=kb.

Otcrona

i cod
k= B

C yueToM MOMEHTA YIPYIHX CHJI BbIpakeHHUE (6) MIPUHUMAET BUJ
FaraN=mglsina+ka,(8)
a BeIpakenue (7) -

_mgt sine mgl cosp o

F

A

U3 (2) u (9) nony4uum BhIpaKeHUE 7Sl pacyeTa MarHUTHON MHAYKIUU:

_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 (I0BOPOTA paMKH) OT CHJIbI TOKa | B pamke:

- TOJKJIIOYUTE MOJYyJbh Ja0OpaTOpHOM pabOThl COEAMHUTENBbHBIM KabeleM K HMCTOUYHUKY HUTAHUS.
Perynstop HanpsiKeHUs: HA ICTOYHUKE IUTaHUS YCTAHOBUTE B KPAHEE JIEBOE MOJIOKEHUE;

- K HWOKHEMY IITCKECPHOMY pPa3beEMy MOAYJIA MOACOCANHUTE HpI/I60p JJIs1 UBMCPCHUA CUJIBI TOKA B paMKC;

- TPOWM3BEANUTE W3MEPEHHE CWJIBI TOKa B paMKe Ui YIJIOB OTKJIOHEHHS OT 5 1o 45°. Pesymbrarhl
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.

Tabnuna 1: Cneundukanysi U3MEpUTENBHBIX TPHOOPOB

HasBanue IIpeneinst Ilena HNHcTpyMeHTaIBHAS
npubopa u ero U3MEPEHUS JETICHUS MOIPEIIHOCTh
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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 nanHpIM TabI. 2 paccuuTaiiTe o Gopmysie (9) 3HaYCHUS CHUIIBI AMITepa U pe3yJIbTaThl 3alUIINTE B

Ty e Tabnuiy.

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. KOHTpOJ’[beIe BOIIPOCHI

1. 3anuminTe 3aK0H AMr{epa JJI1A CHIIBI, ﬂeﬁCTBYIOIHCﬁ Ha IMPOBOAHHUK C TOKOM B MArHUTHOM II0JIC.

2. 3anuiuTe yCIOBHE PABHOBECHS PAMKH C Y4€TOM MOMEHTA YIPYTUX CHIL
3. KakoBa 3aBHCHMOCTb CHIIBI AMIIepa OT CHJIBI TOKa B pamMKe?
4. Kakum o0pa3oM B JaHHO# J1abopaTopHOU paboTe MOKHO OIEHUTh paboTy cuit Ammepa?

JlaGopaTopHas padoora Ne 8.

Tema: U3ydeHue siBJeHUS JJIEKTPOMATHUTHOM MHAYKIUH.

Hean pa6oThl: U3yueHUE SIBJICHHS DJIEKTPOMArHUTHOW UHTYKIIHH.
Oo6opynoBanue:

. Munmmmamnepmerp.

. Maruur.

. Karymxka-moToxk.

. UcTounuk ToKa.

. Peocrar.

Kirou.

. Karymka ot sanektpomarsura.

I R Y N N N

. CoequaUTEILHBIC ImpoBoaa.

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

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 nNpu A6NEHUY INEKMPOMALHUMHOU UHOYKYUU, HA3bI6AIOM WHAYKIIMNOHHBIM.

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 ONPENIECICHHbIN TOK, a
ornpezesieHHas 3. 1. C.

) ¢ :ff}mo
\J

Pucynok 2.

@apanieil SKCIIEPUMEHTABHO YCTAaHOBWII, UTO NpU UBMEHEHUU MASHUMHO20 NOMOKA 8 NpOo80OsujeM
konmype eosnukaem I/C unoykyuu E,.., pasnas ckopocmu usmeHneHnus MAHUMHO20 NOMOKA yepes
NOBEPXHOCMb, 02PAHUYEHHYIO KOHMYPOM, 835MOlL CO 3HAKOM MUHYC'

Y

It

Ota opmyina BelpaxkaeT 3akoH Dapajgesi: 3. 0. ¢. UHOYKYUU PAGHA CKOPOCMU USMEHEHUA MAZHUMHO20
nOMOKa uepe3 N06epXHOCmb, 02PAHUYECHHYI0 KOHIMYPOM.

3HaK MUHYC B OpMYJie OTpakaeT nmpaBuJio JleHua.

B 1833 rogy JleHn onbITHBIM IyTEM J0OKa3all YTBEPKIEHUE, KOTOPOE HA3bIBAETCs MpaBuJIoM JleHna:
UHOYKUUOHHDBLIL MOK, 6030Y)HcOAeMblil 6 3AMKHYMOM KOHMYpe NpU U3MEHEHUU MAZHUMHO20 NOMOKa,
6cez0a Hanpaeien maxK, 4mo €030a6aemoe UM MAZHUMHOE HNOJle NPEenamcmeyem Uu3MeHeHUuIo
MAZHUMHOZ20 NOMOKA, 6bI3b16AI0UL€20 UHOYKUUOHHDBLIL MOK.

IIpu Bo3pacTaHuM MarHMTHOrO noToka ®>0, a g4, <0, T.e. 3. 1. C. MHAYKIUH BBI3BIBAECT TOK TAKOT'O
HaIlpaBJIEHUs, TP KOTOPOM €TI0 MarHUTHOE I10JI€ YMEHBIIAET MarHUTHBIN MOTOK Yepe3 KOHTYP.
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IIpy yMeHbIIEHUH MarHMTHOroO moroka ®<0, a g,,,; > 0, T.. MArHUTHOE MOJI€ UHAYKIUOHHOTO TOKA
YBEJIMYUBACT YOBIBAIOIINN MATHUTHBIN MMOTOK 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 CHHHM LIBETOM 00O3HAY€HBI CUJIOBBIC JIMHUM MAarHUTHOTO TOJSI MIOCTOSSHHOTO MarHuTa |
JUHUM MAarHUTHOTO TOJSI HHIYKIIMOHHOTO TOKa. CHUJIOBBIC JIMHMM MATHUTHOTO IOJISI BCETJa HAIPAaBICHBI
oT N K S — OT CEeBEpHOTO0 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.

HOSTOMy TOK 4YCpC3 MHILUIMAMIICPMETP TeuéT cleBa HaIllpaBO, KaK ITOKAa3aHO Ha PHUCYHKE 1 KpaCHOﬁ
CTpGJ’IKOﬁ. B cjIydac, KoOrga MarHuT OTOABHUIACTCA OT KATYIIKH, CHUJIOBBIC JIMHUHW MArHUTHOTO I10JIA
HHAYKINUOHHOI'O TOKa 6y,Z[YT COBIIAAATh 110 HAITPAaBJICHHUIO C CUJIOBBIMU JIMHUAMU ITOCTOSHHOI'O MaruuTa, u
TOK 6y,HeT TCYb CIIpaBa HAJICBO.

Puc. 1. OxkcnepumeHTasibHOE 000PYI0BaHNE

Onroit 1.
Cobpath cxeMy: MPUCOECTUHUTh MOTOK-KATYIIKYy K MIJITHAMIIEPMETPY M UCIOJIB3yeTCs MarHUT, KOTOPBIH
HE00X0IMMO MPUOIUKATH WU YAAIATh OT KaTYIIIKH.
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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 MPOUCXOIUT, B YACTHOCTH MPOUCXOXKICHUE DIICK-
TPUYECKOTO TOKA. J[JI1 3TOro MOCMOTPUTE Ha BCIOMOTATEIbHBIN PUCYHOK.

—
&

Puc. 3. JIuHNM MardHuTHOTO II0JISI IIOCTOSHHOIO IIOJIOCOBOI0 MarHUTa

OOpaTtuTe BHUMaHUE, YTO JIMHUU MarHUTHOW MHIYKIIUU BBIXOASAT U3 CEBEPHOTO TOJIOCA, BXOAT B FOXKHBIN
nostoc. [Ipu TOM KOIUYECTBO ITUX JIMHUHM, UX T'YCTOTA pa3iMyHa Ha pa3HbIX ydyacTkax marHuta. OOpatu-
T€ BHUMaHUE, YTO HAIIPABICHHE WHAYKIIMH MATHUTHOTO TIOJISI TOKE U3MEHSIETCSl OT TOUYKH K TOUKE.

BbiBoa 1 3xcnepuMeHTa:

(HaIUIIIUTE BBIBOJT )

OnbiT 2.

Crenyrouuii 9Tan MCCIEI0BAaHUS JIEKTPOMArHUTHON MHIYKIIUUA CBSI3aH C OMpPEACIICHHEM HANpaBJIeHUs!
HHAYKUMOHHOTO TOoKAa. O HampaBJIeHUH UHIYKIIMOHHOTO TOKA CYST IO TOMY, B KaKyl0 CTOPOHY OTKJIOHSI-
eTcsl CTpeNka MuIuammnepMerpa. Bocmomip3yiitech ayrooOpa3HbIM MarHMUTOM W TMPOMHIIUTE, YTO
YBUJUTE

[anee MarHuT cnegyer JABUratb B APYTLYIO CTOPOHY, IPONMUILUTE, YTO IPOUCXOAUT CO
CTpENKOU

Cnenaiite BBIBOJI, oT Jero 3aBHCHT HaNpaBJICHUE u BeJIMYMHA WHIYKIAOHHOTO
TOKa

Il yacTp 1200pPaTOPHOI PAOOTHI:

Knioy
K —
FT Puc. 4. DxcniepumenT 2
Peocrar
R
mA %%
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B cxeme n3MeHeHHe MarHuTHOIO IIOTOKa HCOGXOI[I/IMO oJIy4aTb HE 3a CUHCT ABUXKCHUA IMOCTOAHHOI'O Mar-
HHUTAa, a 3a CYCT UBMCHCHUA CHJIbI TOKA BO BTOpOfI KaTyliKke.

Hccnedosanue nanuuus uHOYKYUOHHO20 MOKA RPU 3AMbIKAHUN U PA3MbIKAHUN eny. 1 acTh SKCIIECpHU-

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

HpormcaTL BBIBOJ JAHHOI'O SKCIICPUMCHTA:

2 4acTh DKCOEPUMEHTA.

HeobxonuMo mpocneanTth, Kak OyIeT M3MEHSAThCS WHAYKIIMOHHBIA TOK, €CIM MEHSATh BEIMYMHY TOKa B
Ieny 3a cueT peocrtara. ECIM M3MEHSATh 3JICKTPUYECKOE CONPOTHUBJICHHE B IIEMH, TO, CICAYS 3aKOHY
Oma

CnenaTp BBIBOJ 110 2 YaCTU SKCIIEPUMEHTA.
I'eneparop

B 3akmrouenne maboparopHO pabOTHI HEOOXOAWMO IMOCMOTPETh HAa TO, KaK CO3AaeTCsS WHIAYKIIMOHHBIH
JNEKTPUYECKUI TOK B T€HEPATOPE EKTPUIECKOTO TOKA.

Puc. 5. 'enepaTtop 351€KTpHUYECKOTO TOKA

['maBHas ero 4yacTh — 3TO MarHuT, @ BHYTPU 3TUX MarHUTOB PAcIlOaraeTcsl KaTyllKa ¢ ONpeeeHHbIM KO-
JMYECTBOM HaMOTaHHbBIX BUTKOB. Ecim Temepp BpalaTh KOJECO 3TOTO reHeparopa B OOMOTKE KaTyLIKU
OyZeT HaBOJAUTHCSI UHIYKIIMOHHBIN 3JIEKTPUUECKUN TOK.

BeiBOA: YTO BUIHO U3 DKCIIEPUMEHTA

IMoaroroBbTe AJ1s1 0TUETA TAOJIHUILY M 110 Mepe MPOBeAeHHs ONBITOB 3aMOJHUTE €€,

Hanpasienns
OTKJIOHEHHS
IHoxa3zanusa | crpeaxku MA |HanpapiieHne HHAYKIMOHHOIO TOKA

49


https://interneturok.ru/physics/9-klass/elektromagnitnye-yavleniya/laboratornaya-rabota-4-izuchenie-yavleniya-elektromagnitnoy-induktsii#videoplayer

10

11

12

JelicTBUS ¢ MATHUTOM H MA (BpaBo, BJ1€BO
KaTylIKO#’ WJIM He
OTKJIAHAETCS)

beicTpo BCcTaBUTH
MarHuT B KaTyIIKY
CEBEPHBIM I10JH0COM

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

BricTpo npubnm3nuTh
KaTYIIKY K CEBEPHOMY
IOJTIOCY MarHuTa

OcTaBUTh KaTYyLIKy
HETIOABUYKHOU MOCIIE
onbiTa 4

bricTpO BHITAIIUTH
KAaTYIIKY OT CEBEPHOTO
MTOJII0Ca MarHuTa

MenjeHHo BCTaBUTh B
KAaTYIIKy MarHUT
CEBEPHBIM MOJIOCOM

Me,Z[J'IeHHO BBITAIIIUTD
MAardiuT U3 KaTylIKH

BBICTPO BCTaBUTH B
KaTyIIKy 2 MarHuTa
CEBEPHBIMU TOJIFOCAMHU

beIcTpO BCTaBUTH
MarHuT B KaTyIIKy
F0’KHBIM ITOJIFOCOM

bricTpO BBITAIIUTH
MAarHuT U3 KaTyLIKU
rocire omneIiTa 10

beicTpo BCcTaBUTH B
KAaTyIIKy 2 MarHurta
I0’KHBIMU ITOJIFOCAaMU

(mo nmpasuy Jlenna)

=0 o
o o Y
=R e
== [l
L)
= o)

3anucarb 00U BBIBOA 110 paboTe Ha OCHOBE NMPOBEAEHHBIX HAOIIOACHUI.
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KOHTPOJIBHBIE BOITPOCHBI.
B uem 3akitouaercs sBJI€HNE JIEKTPOMArHUTHON MHAYKLINN?
Kaxoil TOk Ha3bIBatOT MHIYKIIHUOHHBIM?
ChopmynupyiiTe 3aK0H SICKTPOMAarHUTHON HHIYKIUH. Kakoii popmyroit on onuceiBaeTcs?
Kak ¢popmynupyercs npasuio Jlenma?
Kaxkosa cBs13b npaBuiia JIeH1ia ¢ 3aKkOHOM COXpaHEHUs SHEPTUH?

arwd e

JladopaTopHo-npakTH4IecKoe 3ausaTue Ne 9

«H3mepenne noxkasareJisi MPeJIOMJICHUS CTEKJIA»
LEJIb PABOTBI: onpedenums nokazamens npeiomienus naiocKonapaineibHoll naacmuHbl.
OBOPYJIOBAHME: niockonapasienabHas IJIaCTUHA, TPAHCIIOPTUP

Teopus:

HpeJIOMJIeHHe CB€Ta — BJICHUC, IIPpU KOTOPOM JIyd CBE€TA, NEPEXOasd U3 O,[[HOﬁ Cp€anl B ApYyryto,
HU3MCHSACT HAIIPABJICHUEC HA I'PAHULIC OTUX CPCI.

- yron nageHus
o B-yron npenoMneHuA

-

[Mpenomnenue cBeTa POUCXOIUT o CIICTYIOIEMY 3aKOHY:
Taoarowuti u nperomieHublll Iy4u U NEPReHOUKYIAp, NPOBEOEeHHbI K 2panuye pazoeid 08yX cpeod 8 mouke
naoeHust Iyya, 1excam 8 00Hou niockocmu. OmuoweHue CUHyca yena nadeHus K CUHYCy Yeid nperomMaeHus.
ecmo seUYUHA NOCMOSIHHASL ons 08yx cpeo:
sina
sing :

T7€ 0. — Y201 nadeHus,

B — yeon npenomnenus,

N — nocmosinHas eeiuduna, He 3a8Ucauias om yaia naoewus.
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[Ipn m3MeHeHuuM yria majgeHusi U3MEHSETCS U YroJl NpeloMIeHMs. Yem Oorvuie yeon naoenus, mem
oonvue yeon NpenoMIeHUsL.
Ecnu cBer uaer u3 cpeibl ONTUYECKHM MEHEe IJIOTHOH B Oosiee IUIOTHYIO CPEy, TO Yrojl MpEJIOMIICHUS
BCErJja MEHbIIIE yIiia najeHus: f<a.

Jlyd cBeTta, HaNPABJICHHBII MEPIICHIUKYIIPHO K TPAHUIIEC pa3Jiesia IByX Cpell, IPOXOAUT U3 OJHOM CpelIbl B
JIpyryio 0e3 mpeioMJIeHHs.

Xoa padoThl:

=

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

2. IlpoBeauTe MpOU3BOIBHBIN MAAIONINH TyY U TEPHICHIUKYISAP B TOUKY MAJACHUS.
3. T'msans yepes HUKHEE OCHOBAaHUE IIACTUHBI HA MAIAIOUINHA JTy4, OTMETHTE JABE TOUKH, OTKYy/a
BBIXOJMT JIyY.

4. YOGepute CTEKJIO U MPOBEAUTE MPEIOMIICHHBIH JIyy.

5. C noMomuibio TpaHCIOPTUPA OMPEACIIUTE YIIIbI MAICHUS O U TPeIoMIIeHUs 3.

6. Mcnomnb3ys 3aK0H NpeoOMIICHHS, HaliINTe OTHOCUTEINIbHBIN NOKa3aTelb MPEIOMIICHHS CTEKIIA.
sina 0
sing

7. CpaBHHTE MOJIYUYEHHBIH pe3yabTaT ¢ TAOIUYHBIM 3HaYeHHEeM (n=1,6) u caenanTe BHIBOJ.
OTYET PABOTBI:

[TpousBectu Bce pacu€Tsl 1a00paTOPHOI paObOTHI.
CnenaTb BBIBOJ pabOTBHI.

3aKOHBI IPEJTOMIICHHSI CBETA.

3aKOH MPSIMOJIMHENHOTO PacIIpOCTPAaHEHUS CBETA.
Enunuiia uamMepeHus nokasaresns IpeaoMIIeHUS CBETa.

agrwNE

Jlureparypa:

o I'A. Msaxumes, ®uzuka yuebnuk 11 k. 2014 r.
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JlabopaTtopHast padora Ne 10.

Tema: OnpenesieHne oNTHYECKOH CHJIBI M POKYCHOT0 PACCTOSTHUSI COOMPAIOIIeH JTUH3bI.
Leab padoThi: onpeaenuTh GOKYCHOE PACCTOSHUE U ONTUYECKYIO CUTy COOUpArOIIel TUH3BI.

O0opynoBanme: TUHEHKa, J1Ba MPSIMOYTOJIbHBIX TPEyrojbHHKA, JIUHHO(GOKYCHas coOuparomias JIHH3a,
JaMIO4yKa Ha MOJCTAaBKE C KOJIIAYKOM, COJEpKallUM OYKBY, MCTOUYHUK TOKAa, KJIIOY, COEAMHUTEIbHBIE
IPOBOJIA, FKPaH, HalpaBJsAoLIas peika.

Bonpocsl 14 gonycka k padore:
1. JIuu3oii Ha3pIBaeTCA

Tonkas MuH3a — 3TO
[Tokaxkute X0 Jiydei Tocie MpeIoMIICHHS B COOMPAIOIIEH TNH3E.

wmn

3anumute GopMyTy TOHKOW JTUH3BL.

Orntuueckast cuiia JUH3bI — 3TO D=

Kak uzmenuTcst pokycHoe paccTOsiHUE JIMH3BI, €CITU TeMIIepaTypa €€ MOBBICUTCS?

[lpu kakoMm ycnoBHHM H300paKEHHE NPEAMETa, MOJydyaeMoe C IMOMOIIBI0 COOMpAroIIed JIMH3BI,

ABIISIETCS MHUMBIM?

8. HcrouyHmk cBera TIOMENICH B JBOWHOH (oKyc coOuparomeil IuH3bI, (OKYCHOE pPacCTOSHUE
kotopoit F =2 m. Ha xakoM paccTossHUM OT JTUH3bI HAXOJUTCS €ro U300pakeHue?

9. Tlocrpoiite wu300paxkeHne B cobOuparomeii amH3e. Jlaiite XapakTepUCTHKY IOJIy4EHHOMY

HU300paKCHHIO.

~No ok

Xoxa paoorsl (1 yactb)
1. CobepuTte 2MEKTPUUECKYIO IEMb, MOAKIIOYHUB JIAMIOUYKY K UCTOYHUKY TOKa Yepe3 BBIKIIOYATEb.

2. IlocraBbTe JNaMIOUYKy Ha OJMH Kpall CTONa, a 3KpaH — y APYroro kpas. Mexay HUMH IOMECTUTE
COOMPAIOIIYIO JIMH3Y.

3. BkirounTe 1aMIiouky M repeBUraiTe JIMH3Y BJIOJIb PEUKH, ITOKa Ha SKpaHe He OylleT MOIy4eHO pe3Koe,
YMEHbILIEHHOE N300pa’KeHUE CBETSIIENCS OYKBBI KOJIMAYKa JTAMITIOUYKH.

4, I/I3MepI>Te pacCcTodHUEC OT 5KpaHa 0 JIMH3bI B MM. d=
5. I/I3MepI>Te pacCTOAHUC OT JIMH3BI 10 I/1306pa)KeHI/I$I B MM. f

6. HpI/I Hen3MeHHOM d ITOBTOPUTE OIIBIT CIIC 2 pasa, KaXKObIN pa3 3aHOBO T10JIy4dasa pE3KOoeC I/I306pa)KeHI/Ie.
f, f

7. Beruucnute CpCAHCC 3HAUYCHUC PpACCTOAHUA OT I/I306pa)KeHI/IH A0 JIMH3BbI.

8. Boruncinre onTHYECKy0 cruily JIMH3bI D D

9. Boruncnute poKycHOE pacCTOSHUE /10 JINH3HI. F F=
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10. Pe3ynbTaThl BBIYMCICHUNA U U3MEPEHUN 3aHECUTE B TAOIUILY:

No
OITbITa f-10 2, m f, m d,Mm D, noTp D, nnTp F,m

2 4YacTh padoThI:

[TpoBepuTh MPUTOAHOCTH (HOPMYIIBI TOHKOM JIMH3BI JIJIsl BAIllCH JIMH3BI M ONPEICIIUTh ONTHYCCKYIO CHITY H
(GOKyCHOE paCCTOSIHUE JTHH3BL.

Oo0opynoBanue: 3meputenbHas JieHTa, coOMparomas JMH3a, JaMIIOYKa Ha TOJCTaBKe, UCTOYHHUK TOKa,
BBIKJIIOYATENb, 9KPaH, COCAMHHUTEIbHBIE TPOBOA, CKOTY, JIMHEWKA, METAJIJTINYeCKasl MOACTaBKa.

1 1 1
Teoperuueckoe o6ocHoBanue: DopMmyna TOHKOH JHMH3bBI UMEET BHUII: d jJ F (1), rme d
paccTosiHKUE OT JIMH3BI 10 00beKkTa, T — paccrosHue ot nuH3BI 10 M300paxenus, F — hokycHoe paccTosHue
JINMH3HI, D — omrruueckas cuia JIHH3EL

st Toro, 94To0b1 yOeAUTHCS B MIPUTOTHOCTH (DOPMYJIBI TOHKOW JIMH3BI, JJISl BAILIETO CIIy4as HEOOXOIUMO
U3MEPHUTH C TIOMOILBIO 3TOi (GOPMYIIBI ONTHYECKYIO CHITY 3TO# JiH3bI D mpu pasnnysbix 3HaueHusx d u f,
HaliTu aOcoytoTHBIE THorpemHocTh usMmepeHuss D u ybenutbes, 4TO B mpezenax TOYHOCTH HAIIMX
U3MEPEHUI ONTHYECKYIO CUITY JIMH3bI MOKHO CUUTATh BEIMYMHOM MOCTOSIHHOM, T.€. popMyJsia paboTaer.

ol A \ DTO MOXHO CJe/iaTh, U3MEPUB paccTosHUS d OT
s X\ K\ A c mpeaMera 10 JUH3bI U paccrosaus f oT muH3BI 10
A \ ]
\ ﬁ\.\ M 8, peanbHOTrO H300paKeHHUs Ha »HKpaHe. PeanbHoe
M \ANJo \F "B F SN MepeBepHyTOe U300pa)keHHe Ha JSKpaHe s
N N \ - % coOMparoiell JHH3bI TONIYy4YaeTcs, €CIH IMPEIMET
5?\\ Y —— \?i: PaCToONOKUTh OT JIMH3bI HAa PACCTOSHUU OOJbIIEM
1 Oy
¢dokycHoro. Ilpu stom ecnu paccrosaue f<d< 2f,

TO I/1306pa)KeHI/Ie Oynmer yBemuueHHbIM (puc.l), ecmu paccrosuum 2f<d, To ymeHbIeHHBIM (pHC. 2).
Ha0irro1aeMbIM TPEIMETOM MOYKET CIIY)KHTH CBETSIIAsICS
CIUPAJb JIAMITOYKH.

Puc. 1 Puc. 2

IIpoBenenue padorni:
1. ITonoxuThH U3MCEPUTCIIBHYTIO JICHTY BJOJIb CEPCAUHBI CTOJIA U 3aKPCIIUTH €€ KOHIIbI CKOTYCM.

2. CoOparb »dJIEKTPUYECKYIO Lelb, IMOJAKIOYMB JIAMIIOYKY K HCTOYHHUKY TOKa Yepe3 BBIKIIOYATh.
JlaMno4yky BKJIIOYATH TOJIbKO HA BpeMsi IPOBeEIeHHs IKCIIePUMEHTA!

3. T1on0XUTh METAITIMYECKYIO MOJCTaBKY MOJ U3MEPUTEIbHYIO JICHTY Ha Kparo CToJla U YCTAaHOBUTH Ha
HEH 9KpaH, Tak YTOOBI U3MEpUTENbHAs JICHTA POXO/IMIIA TI0J] SKPAHOM.
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4. Bam HEoOXOQUMO TMPOBECTH TPU OHKCIEPHUMEHTa, TaK YTOOBI JIaMIOYKa pacrojiarajach Ha Tpex
Pa3IMYHBIX PACCTOSHUSX OT 3KpaHa. Pekomenmyembie pacctossaus ~ 20 -25 cm, 40 — 50 cm, 90 — 100 cm.
IlocTtaBuTh JIaMITIOYKY Ha OIpCACIICHHOM paCCTOIHHMU OT 3KpaHa W BKIIOYHUTL. Hepe):[BHrasI JIMH3Y 110
U3MEPUTENIbHOM JIeHTe [0 TeX NOop MoKa He OyneT MOJIy4eHO pe3Koe H300pakeHHue CBeTsIIecs
MIEPEBEPHYTON CIIUPAIH JIAMIIOYKHU.

5. Usmeputs paccrosiaus d u f, kak MOKHO TOYHEE, 3TO Ba)KHO JUJISl IOJIYYCHHUS MPABUIILHOTO PE3yJIbTaTa.
JlaHHbIe 3aHECTH B TaOIHILY.

Howmep d (oT mamrbl f (ot AMH3BI D onruueckas AGc. morp.
ONbITa 710 JINH3BI), MM JI0 DKpaHa), MM cuja, JuTp AD

1

2

3

6. Paccunrats o ¢popmyse (1) ontuueckyro cuy D.

7. A6conoTHYIO MOrpemHocTh AD u3MepeHust ONTHYeCKOi CUITbI TUH3bI BHIYUCIUTH M0 hopMyIie:

sp- 248

2

4 f , tie Ad u Af abcomotHbie norperHocti u3Meperus d u f. DTH MOrpemHOCTH COCTABIISIOT
Ad=Af=1,5 mm. ( 0,5 MM mIpH OTIPEICICHUH MOJIOKEHUSI CIUPAITU JIAMIIOYKH U TIOCKOCTH SKpaHa U 1 MM
IPY OTIpEJIeIEHUN ONTUYECKOTO LIEHTPA JIUH3bI.

8. OTJI0XUTh Ha OCH 3HaYeHHst D ¢ MHTepBaaMu MIOTPEIIHOCTEH ISl BCEX TPEX M3MEPEHUH B MacITade
D;—AD1<D<D;+AD;

D,—AD,<D<D,+AD,
D3-AD3<D<D3+ADj3

9. Cnenatb BBIBOJ O CIPaBEAJIMBOCTH WJIM HECHPABEUIMBOCTU (OPMYIbI JIMH3BI B HAILEM Cllydae:

10. Ecniu ¢popmyna He MOAXOIUT Ul PacYeTOB cIaTh paboTy U YHTH TOMOIA.
11. B mpoTUBHOM Clly4ae HalTH cpeiHee apudMeTnueckoe 3HadyeHue Dy,

12. 3arem BBIYMCIIUTE CPEHION apu(METHUECKYIO orpemHocTh AD, o hopmye

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

14. Haiitu cpentee 3HaueHHE (POKYCHOTO PacCTOSHUS JTUH3BL Fep=1/Dg;

15. Tak Kak OTHOCHUTENbHAS MOTPEITHOCTh ONTHUECKON CHJIBI IMH3BI paBHA OTHOCUTENBHOMN MOTPEIIHOCTH
onpeneneHns GOKyCHOTO pacCTOSHHSA: €p = &f, TO abcOMIOTHAS norpemHocTs AF= Fgy £p/100%.

16. OxonvarensHO D=D,=AD,
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JladopaTopHo-npakTuueckoe 3ausaTue Ne 11, 12

«/3mepenne NJIMHBbI CBETOBOM BOJHbI»

«Habnonenne uHTephepeHN U, MOJSIPU3ANUAN U THPPAKINU CBETa»

HEJb: onsimnusim nymem evtuuciumeo 0auny c6emoeoil 60JHbL.

OBOPYJIOBAHME: nudpakimonHas pemeTka, npruOop A7 onpeaeNeHus JUIMHBI CBETOBOM BOJIHBI,
UCTOYHUK CBETA.

Teopusi:

JAudpakunonHas pemérka — ONTHYCCKUN TPHOOpP, NEHCTBHE KOTOPOTO OCHOBAaHO HA HCIIOJIb30BAHHUH
aBieHus Audpakuuu ceera. Ilpencrasnsger co00il  COBOKYMHOCTh  OOJBIIOrO  4YHMCIA  PErYJISIPHO
PacCIONIOKEHHBIX IITPUXOB (ILENel, BBICTYNOB), HAaHECEHHBIX HAa HEKOTOPYIO MOBEpXHOCTh. llepBoe
onucanue sBieHUs caenan Lxeimc ['perop, KOTOpBIM HCIONB30BAaJl B KAayeCTBE PEIIETKM NTUYbH
nepbs. PaccrosiHue, depe3 KOTOpOE TMOBTOPSIOTCS IUTPUXM Ha PEHIETKE, Ha3bIBAIOT IMEPUOIOM
nudpaxumonHoi pemérku. O6o3Ha4aT OykBoit d.

Ecitit U3BECTHO YKCIIO ITPUXOB (), MPUXOAAIIUXCS HA | MM pemiéTKH, TO Mepro I peréTku d HaxoasT
no ¢popmyne: d = sina = k*4, mm.

rae

d — nepuon peméTky,

0. — yrojl MaKCUMyMa JJAHHOTO IIBETa,

K — mops10K MakcuMyMa, TO €CTh MOPSIIKOBBI HOMEP MaKCUMyMa, OTCYUTAHHBIN OT EHTPa KaPTUHKH,
A — JUTMHA BOIHEL.

VcenoBuss  uHTEpPPEPEHIIMOHHBIX ~ MAaKCUMYMOB  AUGPAKIIMOHHOW  PEIIETKH, HAOIIOJAEMBbIX O]
ONPEACIEHHBIMU YTJIAMU, UMEIOT BUIL:

Ecnu xe cBer nmagacT Ha peméTKy mnox yriiom f‘:", TO:
d {sin +sinf} = kA

Xoa padoThl:
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BuuMaTenpHO u3yduTe MUQPAKIMOHHYIO PEHICTKY. 3alHIIMNTe YUCICHHOS 3HAUYCHHE MOCTOSHHOM
pemetku d.

2. B cooTBeTcTBUU C PHCYHKOM COOCPUTE U3MEPHUTEIBHYIO YCTAHOBKY.

3. YcranoBute miens Ha pacctosHud L=200 MM oT AupakimOHHON PEHIETKH.

4. Ompenenure pacCcTOSHUE a OT CEPEIUHBI LIEIU 0 [IBETHON MOJIOCH B MUJUIUMETpax (KpacHbI U
(buoneToBbIi).

5. Paccuwmraiite miuHy cBeTOBOW BOJHBL D ¢sing = ke A, k=1, npu Mmamsix yriax sing=tge, toraa
dopmya, o KOTOpoit OyeM BBIYUCIATH JITUHY BOJIHBI HIMEET BHI:

A=d*a/L
6. 3amosHuTE TAOIMILY C OTYYCHHBIMH JAHHBIMHU:
L, mm a, cM d, M 200
7. CpaBHHTE CBOU pe3ysbTaT ¢ TaOJIMYHBIM, U C/ETalTe BBIBOJ K paboTe.

KpacHsrii (7,6-6,2)10 M 3enensrii (5,6-5)107 m

OpamskeBsiit (6,2-5,9)107 M Comy6oii (5-4,8)107 m

Kenrpiit (5,9-5,6)107 m Cuuwii (4,8-4,5)107 m

®uornerossiii (4,5-3,8)107 M

OTYET PABOTBI:
1. TlpousBectu Bce pacuéTsl JaOOPaTOPHOU PaOOTHI.
2. Cpnenatb BBIBOJ PaOOTHI.
3. [arb onpenenenne nudpakiMOHHON PEIIETKH.
4. JlaTh XapaKTepUCTUKY KKION (PU3UIECKON BEIHMYMUHBI, BXOIAIUX B (OpMYITy Tu(PaKIIMOHHON

PELIETKY.

57



5. EIuHUIEI n3MepeHus AIUHBI CBETOBOW BOJIHBI, Teproa TU(QPaKIIMOHHON PEIIETKY.
6. Omnpenenenue nepruoaa AMPPAKIHOHHON PEIIETKH.

Jluteparypa:

o IS Msaxkumes, ®uzuka yueOnuk 11 k. 2014 r.

JladopaTopHasi padora Ne 13.

Tema: HaGro1eHHe CIVIONIHOTO U JIMHEHYATOI0 CIIEKTPOB.

Heas padorbl: HabmoneHne CIUIOMIHOTO M JIMHEHYATOrO CHEKTPOB M3ITyYeHHUS] HOHU3UPOBAHHBIX T'a30B,
BBIJIEJICHHE OCHOBHOI'O OTJIMYMUTEIBHOTO IPU3HAKA CIUIOIIHOIO U JINHEHYAaTOrO CIIEKTPOB.

O0opynoBanme: BBICOKOBOJIBTHBIM HHIYKTOP, UCTOUYHUK ITUTaHUS, CTEKJITHHAS IUIACTUHA CO CKOLIECHHBIMU
TpaHsMH, CIIEKTpaJIbHbIE TPYOKH C BOJOPOJIOM, KPHIITOH, HEOHOM, T'€lHi, COCAMHUTEIbHBIC MPOBOAA,
JamIa ¢ BEpTUKaJIbHOM HUTHIO HAKala, IpU3Ma IPsMOro 3pEHHUs.

Teopus
/{HeBHOH cBeT

MsI BUIMM OCHOBHBIE 1IBETa MOJYYEHHOTO CIUJIOLIHOTO CIEKTpa B CIEAYIONIEM MHopsiake: (UOIETOBbIH,
CUHUH, TOTy0OM, 3€JICHBIHN, JKENThIN, OPAHKEBBINA, KpPAaCHBIN. JlaHHBIN CIIEKTP HENPEPHIBEH. DTO O3HAYACT,
YTO B CIEKTpEe MpPEICTaBICHBbI BOJHBI BCeX ANMH. TakuMm 0Opa3oM, CIJIONIHBIE CIEKTPHI NalT Teja,

HaXOJSAIIMECS B TBEPJIOM WJIM KHUJKOM COCTOSIHHM, a TaKXK€ CHIIBHO CxaTble ra3bl. OuepelHOCTh LBETOB B
CIIEKTpE

Visible spectrum
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Boaopoa

Bogopoausiii criekTp: (GpHuoneToBbId, TOXYO0OH, 3€IeHbIN, opaHkeBblil. Hanbonee sipkoil sBisieTcs
OpaH’KEeBasl JINHUS CIIEKTPA.

I'enauid

CrnekTp renust: Toay0o#, 3eJIeHbIN, XKeNThld, KpacHbId. Hanbonee spkoi SBISICTCS KenTasl JTUHUS
CIEKTpA.

Heon

CriekTp HEOHa: 3€JEHbIH, KENTbIM, OpaHXkeBbld, KpacHb. Hanbomnee sipkoil siBisieTcss KpacHas

ali

CrekTp KpUINTOHA: CHHUH, roly0oii, 3eJeHbId, KeNThIi, opaHkeBblil. Haubomnee spkoil sBrsercs
3eJIeHast TUHUS.

OTBeTbTE HA BONIPOCHI:

Kpunron
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1. B cocraBe kakoro XuMHUYECKOTro coeAMHEeHus (CneKTpsl 2, 3, 4) comepkutcs Boaopo (criexktp 1)?

3. Ha pucyHnke n300paxeHbl CHEKTpbl u3iaydeHus Bogopoxaa (1), remus (2), marpus (3). Kakue u3 stux
AJIEMEHTOB COJIEPKAThCS B cMecH BeliecTB? (4)
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Xo1 padoThl:

0
1. PacnosioxuTh NIaCTUHKY TOPU30HTaIbHO mepexa ria3oM. CKBO3b I'paHM, COCTaBIIsAOLIME yroa 45°,
HaOJII01aTh CIIOUIHOM CIEKTP.

2. BblaenuTh OCHOBHBbIE IIBETA IOJYYEHHOIO CIUIOIIHOIO CIIEKTpa M 3amucarth MX B HaO0JaeMoil
II0CJIEZI0BATEILHOCTH. 3apUCOBATh HAOII0JaeMbI€ CIIEKTPBI, 1aTh EMY XapaKTEepUCTHUKY.

3. IloBTOpPUTH OMBIT, paccMaTpuBasi CIUIOIIHOM CIEKTP 4Yepe3 I'paHH, 0O0pa3yrollue yroi 60°. 3ammcarb
pasyinyusi B BUJE CIIEKTPOB.

4. HaGmomath nuHEWYaThle CHEKTPHI BOJOPOJAA, KPUITOHA, HEOHA, IEliMs, paccMaTpUBasl CBETAIIUECS
CIIEKTpaJbHbIE TPYOKU CKBO3b I'PaHU CTEKJISTHHOM IUIACTUHBI. 3amucaTh HauOoJiee siPKue JTUHUM CIIEKTPOB
(HaOmroaTh JTMHEHYaThIe CIEKTPHI yI00HEE CKBO3b MPU3MY MPSMOTO 3PEHHUS).

5. 3anumuTe BHIBOJI MO MPOIEIIaHHON paboTe (Bce JIU BEIIECTBA B Ta3000pa3HOM COCTOSIHUU JIAIOT
nuHeluaTelie cnekTpsl? KakoBa ayinHa BosiH?).

6. 3apucyiiTe IIBETHBIMU KapaHaliaMu HECKOJIbKO HAOII0JaeMbIX BaMU CIIEKTPOB.

4. HampaBbTe CIEKTPOCKON HA CBETSIIYIOCS JIFOMHUHECIICHTHYIO JIaMITy, YCTAHOBJICHHYIO Ha
JIEMOHCTPAIIMOHHOM CTOJI€, U PACCMOTPHUTE €€ CIEKTP. 3apuCylTe HaOIIF0JaeMbIi CIIEKTD.

OHI/II_I_II/ITG, YCM CIICKTpP JIFOMMHECIIEHTHOM JIaMIIbl OTJINYaeTCs OT CIICKTpa JIaMIIbl HaKaJIMBAHU .

5. BcraBbre TpyOKy ¢ TenmeM 1 B gepkatens 2 mpubopa IS 3@KUTaHUA CHEKTPAIbHBIX TPYOKH
HNOJKJIIOUUTE TPUOOP K MCTOUYHUKY HampspKeHus 3. 3aXTUTe CIEKTPaJbHYI TPYOKYy M paccMOTpUTE B
CHEKTPOCKON 4 JMHEHYaThll CHEKTP W3JIY4YEHMs Teiusl. 3apUCyMTe CHEKTP M3IY4eHMs JaHHOTO rasa u
3alUIIMTE OCHOBHBIE I[BETa B HAOJII01aeMOi MTOCIIeI0BATEIbHOCTH.

6. IToBTOpuTEe HAOMIOJEHUS CO CIIEKTPAJIBLHON TPYOKOM, HANOJHEHHOW JPYTUM ra3oM. 3apUCyHTe CIEKTp
U3JIY4EHUs JaHHOTO T'a3a U 3alMIINTEe OCHOBHBIE 11BETa B HAOJII0JaeMOIl ITOCIe10BaTeIbHOCTH.
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7. CpaBHHMTE TMOJYYEHHBIC JIMHEHYATBhIE CIEKTPHl HM3Iy4eHHUS C TaOJMYHBIMU CIIEKTPaAMM W3ITY4YEHUS
COOTBETCTBYIOIMX ra3oB. Crenaite BEIBOIBL.

I[OIIOJIHI/ITCJILHBIG 3aJaHUA:

1. Kaxoii criekTp npecTaBlieH Ha pUCYHKE?

700

400 SUU

2. B xakoM arperaTHoM COCTOSIHUM HaXOJUTCS BEUIECTBO Ha M300paKEHHOM CHEKTpe?

550 600

3. ConepuTcs 1 B CMECH ra3oB (CrekTp 4):
a) HaTpuii (criekTp 1);

0) Bosopox (criexTp 2);

B) renuid (crextp 3)

CnekTpbl ucnyckanua: 1 - Hatpus; 2 - sogopoaa; 3 - renus.
CnexTpbl nornowenus: 4 - Hatpus; 5 - sogopoaa; 6 - renus.

4. B xakoii cmecu razoB (CreKkTpsl 2, 3, 4) comepxutcst Bogopos (cnektp 1)?
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5. Ha pucynke m3o0OpaxkeHbl CIeKTpbl u3iaydeHus Bogoponaa (1), remus (2), natpus (4). Kakue u3 stux

QJICMCHTOB COACPIKATLCA B CMECHU BelecTB?

KOHTpOJII)HbIe BOIIPOCHI

1. Kakue BemiecTBa 0T CIUIONIHOM CIIEKTP?
2. Kakue BemiecTBa 1at0T JIMHEWYATHIN CIEKTP?
3. O0bsacHUTE, TOYEMY OTIUYAIOTCS TUHEHYAThIE CIIEKTPBI PA3IMYHBIX Ta30B.

4. ITouemy OTBEpCTUE KOJUIMMATOPA CHEKTPOCKoma uMeeT popMy y3koii menu? VI3MeHuTCs 1 BUL
Ha0JII01aeMOT0 CIEeKTPa, €CIIM OTBEPCTUE CIENIaTh B JOpME TpeyrojabHUKa?

OTBeThbI AJI8 CAMONIPOBEPKH:
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1. 3apucyiiTe IBETHBIMU KapaHIalaMy HECKOJIbKO HAOII0AaeMbIX BAMH CIIEKTPOB.

4. HampaBbpTe CIIEKTPOCKOI HA CBETALIYIOCS JTIOMUHECLEHTHYIO JIaMIly, YCTAHOBJIEHHYIO Ha
JIEMOHCTPALIMOHHOM CTOJIE, U PACCMOTpPUTE €€ CHEeKTp. 3apucyiTe HaOII01aeMblii CIIEKTD.

OHI/IH_II/ITG, YEM CIICKTP JIIOMHHeCHeHTHOI;'I JIAaMIIbI OTJIMYACTCA OT CIICKTPA JIaMIIbl HaKaJIMUBAHUS.

omeem. Jlamna nakanusanus 0aém cnioOWHOU CNeKmMp, a JIOMUHECYEHMHAS IaMNa 0aém JuHeu4amulil
cnekmp.

5. BeraBbTe TpyOKYy ¢ renuem 1 B gepaxarens 2 npuopa i 3aKUraHusl CIEKTPAIbHBIX TPYOKU
HOJKJIF0YUTE MPUOOP K UICTOUHUKY HAmpsKeHUs 3. 3aXKruTe CIeKTPalbHyI0 TPYOKY U paCCMOTpPHUTE B
CHEKTPOCKOI 4 JTMHEHYaThli CIEKTP U3IY4ECHHUS refins. 3apucyiTe CIEKTpP U3JIydyeHHUs JAaHHOI'O Ta3a U
3alUIINTE OCHOBHBIE 1IBETA B HA0II0AaEMOM I10CIIEI0BATEIBHOCTH.

omeem. Duonemoasulli, 3eJIEHbLU, OPAHI’CEBBLU, KPACHDII.

6. IloBTOpHUTE HAOIIOAEHUS CO CIIEKTPATIbHON TPYOKOM, HAIllOJIHEHHON APYIMM I'a30M. 3apuCcCyiTe CIEKTp
U3JIy4EHUs TaHHOTO T'a3a U 3alMIIUTEe OCHOBHBIE 11BETA B HAOJII0JaeMOI 1TOCIe10BaTeIbHOCTH.

Bogopoa:

HeoH:

omegem: Booopood: gpuonemoswiii, 3e1éuwiil, KpacHulil.
Heown: ¢huonemosuiii, 3enénulil, opanicesulii, KPACHHIII.

7. CpaBHI/ITC IMMOJIYYCHHBIC JIMHEeNYaThie CIICKTPbI H3JIYy4YCHUSA C TaOJIUYHBIMA CIICKTpaMU H3JTyUYCHUA
COOTBCTCTBYIOIIIHUX I'da30B. C,Z[CJI&IZTC BBIBOJbI.
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Bois00: Cnekmpbz npakmu4yecKu He omjaudaromcsi. Eouncmeennoe omnuyue — qbuwzemoeblﬁ ueem
nepejiaueaemcs c 20le6bl]l/l.

OTBeTbl Ha KOHTPOJIbHbIE BONPOCHI

1. Kakue BemecTBa Jal0T CIVIOIIHOM crieKTp?

omeem: Hazcpemvie mena, Haxoosawuecs 8 meEPOOM U HCUOKOM COCMOAHUU, 2A3bl NPU bICOKOM 0A8IEeHUU
u naasma.

2. Kakue BemecTBa 1a10T JIMHeHYATHIN crieKTp?

omeem: Te sewjecmsa, y KOmopuix ciaboe 83aumooelcmaue mexcoy MoreKyiamu, Hanpumep 00CmamoyHo
paspaxcénnvie 2asvi. Taxoce nunenyamvlil CHeKmp 0aiom geujecmaad 8 2a3000pa3HOM AMoOMHOM
COCMOAHUU.

3. O0bsicHUTE, I0YEMY OTJIMYAKTCS JHHeNYaThIe CNIEKTPbl PA3JINYHbIX I'a30B.

omeem: [Ipu nacpesanuu yacmv MOaeKyl 2a3a pacnadaomcs Ha amombl, U3LY4aromcs K8aHmMyl ¢
PA3UYHBIMU 3HAYEHUAMU IHEP2ULU, OM 4e20 U 3a6UCUM YEem.

4. ITouemy oTBepcTHE KOJUIMMATOPA CIIEKTPOCKONA uMeeT ¢popmMy y3Koii meaun? U3meHnTcs jau B
Ha0J/11012eMOr0 CIIEKTPa, eCJIM OTBEPCTHE c/1ej1aTh B (popme TpeyrojbHuKa?

omeem: Omeepcmue umeem opmy y3kou wjenu 01s co3oanus kapmunku. Eciu omeepcmue coenams
Mpey2onrbHbIM, MO TUHEYAMbLL CNeKMpP CIAaHem mpey2oabHbIM U PA3MbIMbIM.

BI)IBOI[I)II CNJlIOULHblE CnEeKmMpbl oarom mena 8 meep()om UAU HCUOKOM COCMOAHUU, a mAKdHce
cunvHocorcamule 2aszvl. Jluneliuamole cnexKnpol oarom gewecmea 6 AMOMAPHOM 2a3006pa3HOM COCmMosHUU.

JladbopaTopHasi padora Ne 14.

Tema: U3ydyeHue TpeKkoB 3aps’KeHHbIX YaCTHUIIL.

ge.m,: YCTAHOBUTB TOXIACCTBO SapH)KCHHOﬁ YaCTULIbI IO pE3yJibTaTaM CPAaBHCHUA €€ TpEKa C TPECKOM
IMPOTOHA B KaMeEpe BI/IJ'ILCOHa, MMOMEIIIEHHOM B MAarHUTHOE MOJIE.

OoopynoBanue: I'oToBas goTtorpadus IByX TPEKOB 3apsKeHHbIX yacTull. | Tpek — npotoH, Il — gactuna,
KOTOPYIO HEOOXOAMMO WACHTU(PUIMPOBATH, TPEYrOJbHUK WM JIMHEHKa ¢ LEeHOW neneHust 1 mm/men;
LUPKYJIb; JIUCT MPO3PAayHOM OymMaru; KapaHjarl.

Onucanue padorbl: Pabota mpoBoauTcs ¢ roToBoil (ororpadueil TpekoB ABYX 3apsKEHHBIX YaCTHIL

(OOMH TMPUHAMJIEKHUT MPOTOHY, APYTrod YacTuie, KOTOPYIO Haao uiaeHTuuuuposath). Mnentudukanus
HEM3BECTHOM YaCTHUIIBI OCYILECTBIIETCS IIyTEM CPaBHEHUS €€ YAEIbHOI0 3aps/a q/m ¢ yJIeNbHbIM 3apsAaoM

IMPpOTOHA. OtHomeHne YACIBbHBIX 3apsaa0B O6paTHO IMPOMNMOPHUOHAJIBHO OTHOIICHUIO pauyCOB TPCKOB!
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gim &

efm, R,

Jnis um3Mepenusi paauyca KpPUBU3HBI TpeKa BBIUEPUMBAIOT JBE XOpPAbl U BOCCTAHABIMBAIOT K HUM
NEPIEeHIUKYIIAPBI U3 LEHTPOB XopA. LIeHTp OKpYKHOCTH JISKUT HA MEPECeUYECHUH ITUX MEPICHAUKYISPOB.

Pacuetnbie popmyib:

Wnentudukaims HEM3BECTHON YaCTHUIbI OCYIIECTBIIACTCS MYyTEM CPaBHEHHS €€ YISJIbHOIro 3apsaa g/m c
yIEIbHBIM 3apsAOM IMPOTOHA. DTO MOXKHO ClIelaTh, U3MEPUB PAIUyC KPUBHU3HBI TPEKOB HAa HAYaIbHBIX
y4acTKax U CPaBHUB UX.

Hns 3apskenHoN yacTHUBI, ABHIKYIICHCS NEpHeHIMKYISPHO
BEKTOPY WHIYKLHH MarHMTHOTO MOIs, MOKHO 3a1HCaTL!
2
gBv = L.
R m BR
Orcioga BHAHO, 4TO OTHOILICHHE YACILHBLIX 3aPAA0B HACTHIL
paBHO 0OPAaTHOMY OTHOILIEHHIO PATHYCOB TPEKOB.

Paauyc Tpexa onpezeasieTcs  cacaylomiMMm  oOpaszoMm:
BLIYCPUMBAIOT KaK Ha PUCYHKE ABE XOPIbl ¥ BOCCTABIIAIOT K HHM B HX
cepeauHax nepnenaukyaspsl. Ha mx nepeceuenum nexuT UEHTP
okpysxHocTH. M3MmepsaioT ux nuneikoi.

Cn eunq)lmaulm M3MCPHUTCILHOTO npu6opa:

[Ipeaen AbconioTnas
Hanmenosanne [lena genenus
U3MepeHHs NOIrPELIHOCTL
TUHEHKA 50 cm 1 MM 0,5 MM

MarepuaJ 1Jisl ClIpaBoK:

11
V nenbHbIi 3apsi snekrpona; 7610 Ka/ke
0,96-10° Ka/ke

0,5-10°Kn/ke

VY nenbHbIN 3apsi IPOTOHA:

VY nenpHbIN 3apsia anbda-dyacTUIlbL:
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dopMyia NOrpeIIHOCTH YIEIBHOTO 3aps/a:
Ar, Al
AL = S0
m r r,

rac A ry, A r;, — adco110THas NOrpeIHOCTL Npudopa, 1y, Ar; —
paInychl TPEKOB.

X0/ PABOTHBI

1. Paccmorpure ¢ororpadun TpexoB. Tpek I mpunamnexxut nporony, tpeku II, Il u IV - wactumam,
KOTOpBIE HYKHO HAGHTU(UUUPOBATh. BEKTOp MHIYKIMM MarHUTHOTO TIOJIA MEPHeHAUKYISIpeH K
wiockocTu ¢otorpadun u papusercs 2,17 Tn. HadanpHble CKOPOCTH BCEX YACTHUI[ OJWHAKOBHI U
NEPHEHANKYJISPHBI K HAlPABJICHUIO MATHUTHOMY BOJIA.

- =7 ~N

2. Hanoxwure Ha hoTorpaduro TUCT Ipo3pavyHoi OymMark v NepeHeCUTe Ha HETO TPEKH.

3. Jlms Kaxaoro Tpeka MpOBEAWTE JIBE XOPIbl M B UX CEpeAMHAX IOCTaBbTE MEpPHEHAUKYISphl. Ha
NIEPECCUCHUH TEPIICHIUKYIIAPOB JIEKAT LEHTPBI KPYTOB.

4. V3mepbTe paanychl KPUBU3HBI TPEKOB YaCTHI], IEPEHECEHHBIX HAa OyMary, Ha X Ha4aJbHBIX y4acTKax.
OOBbscHUTE, TOYEMY TPAEKTOPUH YaCTHIL SBIAIOTCS JyraMu Kpyros. Kakas npuynHa pazHHUIIBI B KDUBU3HE
TpaekTopuil pa3HbIX aaep? OObsICHEHHE 3aUIIUTE B TETPAIb.

5. M3mepwTe pamuychl KpUBU3HBI B Hadaje M B KOHIIE OJHOTO U3 TpeKoB. OOBSICHUTE MOYEMYy KPHBU3HA
TPACKTOPUH KaXKJIOM YaCTHIIBI M3MEHSETCS OT Havaja JI0 KOHIIAa podera 4acTUIlbI?

6. OOBsACHUTE IPUYUHBI OTIUYHS B TOJIIUHE TPEKOB pa3HbIX siyep. [louemy Tpek Kak10il 4aCTHUIIbI TOJIIE
B KOHIIE pobera, uem B Havasie? OObsICHEHNE 3aMUIIIATE B TETPAb.
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7. Cpasuure ynenbHbie 3apaabl H# gactuup II1 u npoToHa I, 3Has, 4TO HaYaIbHBIE CKOPOCTU YaCTHULILL M
MIPOTOHA OJAMHAKOBHI. OTHOIIIEHUE YJEIBbHBIX 3apsA0B YACTHI] 00OpaTHO K OTHOILLIEHUIO PAJINyCOB UX
TPACKTOPHUH, TAK KaK.

g ¥

m B-R
8. Unentudunmpyiire yactuiy 1l mo pesynapraram uccie0oBaHusl.

9. [pyrue TpeKkH NpHUHAUICKAT SApaM JCUTEpHsi W TPUTH. BBISCHHTE, KaKOMy HMEHHO SIPY
npuHaaiexxur Tpek Il u IV?

Tabauua pe3y1LTaToB M3MEPEHHIA:

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

m
g = 4 3Kcn, = A '
m m m

10. BeiBox mo npoaenanHoi padore:

[IpoBens maeHTH(UKALMIO 3apsHKEHHOM YacTHIIBI METOJIOM CPAaBHEHUS €€ TpeKa C TPEKOM MPOTOHA, Mbl
OIIPEJIEINIIN, YTO JaHHAsl YAaCTULA SBIIACTCA (TosTyueHHBIN pe3yabTar).

Cooeporcanue omuema

Odopmuth 0TYET B TETpaau A 1aOOPaTOPHO-TIPAKTUUECKUX paldoT, TJe yKa3aTh:
HOMEp U Ha3BaHHE J1a00paTOpHOM paboThI.

O eJab 3aHATHA.

Cdopmynuposats 3amanue Ha JII13.

[IpuBecTn KpaTkue TEOPETUUECKNE CBEICHUS

KpaTKO OIMUCATh NMOPAAOK BBIIIOJIHCHUA 3aJIaHUSA.

arwdoT e E

CrenaTs BBIBOJ
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JlabopaTopHuast padora Ne 15.

Tema: MoaeiupoBaHue paJMOaAKTUBHOIO pacnajaa.

Hessn: [IpoBepuTh 3aKOH paJIMOAKTHBHOTO pacrajia U MOCTPOUTh IpaduK pacnaa.
O6opynoBanune: MoHeTkH, 6aHKa, TIOJTHOC.

IlocaenoBaTeIbHOCTL BHINOJTHEHHUS paﬁoTbl

1. Ortcunraii HauanbHOE KOJIMYECTBO MOHET No=128, mepemernail ux B 6aHKe U BBICHIIIb Ha MOIHOC.
[TocuuTail 4MCI0 MOHET, UTO «HE PACMAIUChY, CI0KHU UX B OAHKY, IepeMelIaii, BhICHIb Ha MOJHOC
Y CHOBA MOCUMTAN YUCIIO MOHET YTO «HE pacnaiucky. OnbIT nmpoeaute 10 pas.

2. 3amoiaHu TadiuIy.

[ToBTOpH ceputo OPOCKOB ABAXIbI, HAaUMHAas Bceraa ¢ No=128

3. Tloctpoii rpaduk 3aBucumoctu N(n), Kakoil COOTBETCTBYET hopmyie:
N:No; N:No
Pa3zHbIM cepusM MOTYT COOTBETCTBOBAThH pasHbie 1[BeTa. [logbepure ynoOHbIN MaciiTal.

KoHTpoJibHbIE BONIPOCHI:
1. Kaxoii anemeHT cunTaroT HanboJiee paJuOaKTUBHBIM: C MIEPUOJIOM Ha noiypacnaje 1 cytok wiu 1 yaca?

[Touemy?
2. ITouemy 3aKOH paIMOAKTUBHOTO pacnajia eCTb CTATUCTUYECKUM?

3. BriBon:

IIpoBepouHbIe OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI:
1. Kakoii a35eMeHT cunTaroT Haubosiee pagloakTUBHBIM: C IIEPHOJOM Ha nosypacnaje 1 cyrok uinu 1 vaca?

[Touemy?
ITepron Ha nosypacnazne paguOaKTHBHOIO 2JIEMEHTA — 3TO BpPEMs, Ha NPOTSHKEHUHM KAaKOTO paclaJaeTcs
IIOJIOBMHA paanoakTUBHBIX aromoB. Hampumep, ects 100 pagmoakTuBHBIX aTomMoB. B anemeHTta c
nepuoaoM Ha noiypacnaze | cyTok 3a cyTku pacnanaercs 50 aromos, u yueneer 50 aromoB. B anemenre ¢
nepuoJIoM J10 noaypacnazga 1 gac 50 aromoB pacnaayred 3a 1 dyac. DiieMeHTa ¢ Iepuo0oM Ha MoIypaciaie
1 cyToxk.

2. Ilouemy 3aKOH paJIMOAKTUBHOIO pacnaja €CTb CTAaTUCTUYECKUM?

3aKOH PaJMOaKTUBHOTO pacmaja ecTh CTaTUCTHUYeCKUM. OH BBIMOJHSETCS Ui OONBIIOrO KOJIMYECTBA
atomoB. Kpome Toro, npegycmarprBarh, KaKME caMble aTOMBI PaclaJatoTcsl, HEBO3MOKHO. MOKHO TOJIBKO
yKa3aTh, Kakasi 4aCTh (MJIM CKOJBKO MPOIICHTOB) paAHOaKTUBHBIX aTOMOB pacmaiaeTcsl.

3. BriBogn:
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12.

0.
1.

PEKOMEHJIANIINMHA ITO CAAYE 3K3AMEHA.

OBnagerb KypcoM (U3MKM — 3TO 3HAYUT HE TOJBKO TOHATH (PU3UUECKUE SBJICHUS WU
3aKOHOMEPHOCTH, HO W HAy4YUThCS NPHUMEHATh MX Ha MpakTuKe. Bceskoe mpumeHeHHe OOIIMX
NOJIOKEHUN (PU3UKHU JJIs pa3pelieHnss KOHKPETHOTO BOMIPOCA €CTh pelIeHue (PU3NUECcKOi 3a1auu.

IlepBblii M BTOPOH BONPOC TMPEJACTABISIIOT COOOM MPOBEPKY TEOPETHUECKUX 3HAHUIMA.
Xopouo CHpaBUBLINCH C HUMH, Bbl IMOJYYUTE YAOBICTBOPUTEIBbHBIA WM XOPOUIMM Oai.
Tperuid BOIPOC COJEPKUT 3aJlaHUs TPAKTUUECKOT0 Xapakrepa. Eciau Bbl IpaBUIBHO PELIUTE 3Ty
4acTh — XOpOLIasi WK OTJIMYHAs OLEHKA rapaHTUPOBAHA.

[Tepen cmayeit sK3aMeHa IMOBTOPHTE IJIaBHBIC (GOpPMYIIbI (GU3MKK. BCIIOMHUTE OCHOBHBIC
¢dbuznyeckre BeIUYUHBI. UTOOBI XOPOIIO PEIIMTh MPAKTHYECKYH) YacTh, JOCTAaTOYHO BBIYYHTH
HaYaJIbHbIC 3HAYCHHS W TJaBHBIC (OpMyJibl. 3aBeAUTE TETPaJb W BBINHCHIBAWTE TyJda KOPOTKHE
noMeTku. CtapaliTech 3allMChIBATh BCE MEJIKHM ITOYEPKOM, HO OAPOOHO U pa30oOpUHBO, YTOOHI B
MOCJIC/ICTBHE IIOBTOPUTH MpOHJcHHOE. 3HAYeHHs, 3aNUCAHHbIe OT PYKH, 3allOMHHAIOTCSH
ropaso Jy4iie, YTo ObLI0 yKe HEOJHOKPATHO JI0Ka3aHO.

[Tpu noAroTOBKE K 3K3aMEHY 00paTHTEe BHUMAaHKUE Ha OTPAOOTKY CIEAYIOUIMX YMEHUH U HABBIKOB:
1. nonyuyeHue u 3amKCh OTBETA B YKa3aHHbBIX €IUHHUIIAX U3MEPEHMUS;
2. OKpYIJIEHUE OTBETA C YKa3aHHOM B 3aJaHUU TOYHOCTHIO;
[IPaBWJIBHOE HCIIOJIb30BaHHUE MTOHATHS «aOCOIIOTHASI BETUUMHAY;
MCIOJIb30BAHUE CIIPABOYHBIX JAHHBIX C YKa3aHHOM TOYHOCTBIO;
UCIO0JIb30BaHUE €IMHUL MeXTyHapOIHOM cHCTEMBI B pacueTHBIX (opMyJiax;
YMEHHUE I10JIb30BaThCsl KPaTHBIMHU JJOJIbHBIMH ITPUCTABKAMU;
YMEHUE MPOBOANUTH U3MEPEHHSI ¢ OOIBIIMMH U MaJIBIMU YUCIIAMH, 3alIMCAHHBIMU B CTAHJAPTHOM BHJIE;
IPOBOJUTH HAOJIOEHUS IPUPOAHBIX SIBICHUH,
OIKCHIBATH M 00001IaTh Pe3yIbTaThl HAOIIOICHUH,
UCII0JIb30BaTh MPOCThIE U3MEPUTENIbHBIE IPUOOPHI IS U3Y4EHUsS! PU3NUECKUX SBICHUMN;
NPEICTaBIATh PE3yNbTaThl HAOMIOACHUN C MOMOIIBIO TaOnuil, rpad)MKOB U BBIIBIATH HA STOW OCHOBE
SMIMPUYECKUE 3aBUCUMOCTH;
NPUMEHSTh MOJY4YeHHbIE 3HaHMS A OOBSICHEHHUS pPa3HOOOpa3HBIX MPHUPOJHBIX SIBICHHUNH U IPOILECCOB,
HPUHIUIOB AEHCTBUS BaKHEUIINX TEXHUUECKUX YCTPOMCTB, M pelieHus: GU3NIecKuX 3a1au.

le/l N3YYCHHUHU OTACJIBbHBIX pa3aejaoB CICIYyET O6paTI/ITB BHUMAaHHC HaA CJICAYIOIINUC MOMCHTBI:

Paznen «KunemaTuka». CBOOOJHOE MajeHUE — 3TO ABMKEHHE MOJ JEHCTBHEM YCKOPEHHsI CBOOOTHOIO
NaJieHNus KaKk ¢ HadaJlbHOW CKOPOCThIO, Tak M Oe3 Hee. Hambonee pacnpocTpaHeHHONW OMIMOKOHN SBIsiETCS
TO, 4TO CBOOOJHOE MaJieHHEe BOCIPUHUMAETCS YUYaIIMMUCS KakK JBHXKEHHE 0e3 HayaJbHOW CKOpPOCTH C
YCKOPEHHUEM PaBHBIM g.

Paznen «/Inunamuka
[lenecooOpa3Ho MpU PACCMOTPEHUH CHUTYAIM C TEIIOM MOKOSIIIMMCS B MHEPIUATbHONW CHCTEME OTCUEeTa
BBeCTH IpeoOpazoBanue DitHmTeHa (Crity HHEPIUH Fuyepmm=-Mrenaencrems)

Pasznen «MKT u Trepmoannamuxa»

[Ipu paccmoTpennu Tembl «PealibHble KHUJIKOCTH U Ta3b» 1e1eco00pa3HO HauepTUTh TpauK 3aBUCUMOCTH
p(T). p(T) mo nmaHHBIM, MpuUBENEHHBIM B Tabiy. 3amauyHuka A.Il.PbIMKeBHYa U cpaBHUTH € rpapuKaMu
UJCAIBHOTO rasa.

ITpouecc 3aKoH dopmyna I'padux I'padux I'pacdux
3aBUCUMOCTH 3aBucumoctd V, T | 3aBucumoctu P, T
P,V
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N300apHbIit [eii- V/T=const
P=const Jlroccaka
N3orepmuyeckuii Botins- P«V=const
T=const Mapuorra
N30X0pHbIi lapJst P/T=const
V=const

A Tak e pacCMOTPETh MPOIIECC MEpexoaa U3 apa B BBOAY U

Pasznen «iieKTpoaAMHAMM KA

[Ipu ananuze nene MOCTOSHHOTO TOKA PACCMOTPETh 3a/1auu, KOTJa B LEMb MOCTOSHHOTO TOKA BKIIOUEHBI
KOHJICHCATOP U MOJYITPOBOITHUKOBBIC THO/IBI.

Tabdauuma 3aBUCHMOCTH XapaKTePUCTHK TOKAa TMPH MNapajljieJIbHOM H  I0CJe10BATEeJIbHOM
MOJIKJII0YEHUH

IlocienoBaTenbHOE TOAKIIOYCHHE \ [TapannenpHOE NOAKIIIOYEHNE

Cuia Toka

I=1,=1, | 1=14+1,

Hanpsixenne

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

ConpoTHBiIeHHE

R=R;+R, | 1IR=1/R1+1/R;

EmMmkocth

I/C=1/C1+1/C, | C=C,+C;

Pa3znen «KoJied0anust M BOJTHBI»

[Tpu paccMoTpeHuu KojaeOaHUN HUTSIHOTO MasiTHUKA 1ieJecoo0pa3Ho oOpaTUTh BHUMaHKE, YTO B opMyIie
nepuoia KojaeOaHWil HE TPOCTO YCKOpEHHWE CBOOOJHOTO TAaJCHHUS, a YCKOPEHHE, BBI3BAHHOE
NEHCTBYIONIEH Ha TENIO CUIIOHN TSHKECTH, €IMHCTBEHHOW B JaHHOM Cllydae.

Pazgea «I'eoMmeTpuveckasi ONTHKA»

Yacto mpu pemieHuW 3amad4 ¢ HESBHBIM OIMCAaHUEM H300PaKCHHsI, TaBaeMbIX TOHKHMHU JIMH3aMHU,
3aTPYAHSIOTCS B BbIOOpE 3HaKa (DOKYCHOTO PACCTOSIHHUS M PACCTOSHUS OT TJIABHOM TUIOCKOCTH JIMH3HI JI0
nu3zo0paxenus. [ mpeooaeHus 3aTpyAHEHUS 1€IeCO000Pa3HO 3aMOTHHUTD CIEIYIOIIYIO TaOIuILy.

KiroueBble cioBa Buj nmun3b1 Bun n3obpaxenus F | f d
M3o0paxeHue pacrnoaokeHo nepe JUH301 ? MHHUMOE ? - +
N300pakeHne pacinoiokKeHO 3a JMH301 cobupatomas | AeHCTBUTEIbHOE + |+ +
YBeanueHHoe n300paxxeHne pacrojokeHo | coduparomas | MHUMOE + |- +
nepej JMH30U

YBenuueHnHoe n3obpaxeHue PacIoJIOKEHO | coOuparomas JIEUCTBUTEIIHOE + + +
3a JIMH30U

YMeHbIIEHHOE U300paKEHUE  PACIOJIOXKEHO | paccerBarouiasl | MHUMOE - - +
nepej JMH30U

YMeHbI1IeHHOe n300pakeHue pacIoyiokeHo | coduparomas | AeHCTBUTEIbHOE + |+ +
3a JIMH301

YMeHbIIIeHHOE H300pakeHue ? ? ?7 |? +
YBennueHHoe u300pakeHne cobuparormas | ? + |7 +

B tex ClIy4dasax, Korga BO3HUKACT HCOIIPCACICHHOCTDH, CICAYCT HOCTaBI/ITB?, TOTrJa HeO6XO,Z[I/IMO HUCKaTb
JOMMOJIHUTCIIbHYIO I/IH(l)OpMaHI/IIO B YCJIOBUH 3a/la4H, UJIK paCcCMaTprUBaTb BCC BO3MOYKHBIC BAPHUAHTBHI.

Pa3znen «KBanToBasi pusuka»
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[Ipu paccmoTpeHuu 3agad Ha MpUMeHeHHe (GopMynbl DWHIITEHHa A poTorddexTa HEoOXOIUMO He
TOJBKO PACCMOTPETH BOJBT - AMIICPHYIO XapaKTEPUCTHKY (POTODRIEMEHTa, HO M PAacCMOTPETh pElIeHHE

3a7a44 B TAOJIMYHOM BUJIE.

[Ipu noAroToBKE K 9K3aMEHY MOYKHO I10JIb30BAaThCSl CalTaMu:

http://mon.gov.ru

MunnctepcTBOo 00pa3oBaHus U HAYKH.

www.fipi.ru

®denepalibHbII MHCTUTYT Nefgarornyeckux usmepenui (PUIN).

www.ege.edu.ru

OdunranbHpli  MHPOPMAIMOHHBIA ~ MOPTAJ  €IUHOTO  T'OCYJapCTBEHHOTO
sk3amena (EI'D).

http://obrnadzor.gov.ru

®DenepasibHas ciryx0a 1o HaJ3opy B chepe 00pa3oBaHus U HAYKU.

HpI/I MOATOTOBKE K YPOKaM PEKOMECHAYETCH OﬁpalllaTLCH Ha 06pa30BaTeJ’Ibele moprTaJibl

Anpec caiita Hazpanue OCHOBHBIE pa3ieibl
http://www.edu.ru denepanbHbIiA TOpTAT Karanor oOpa3oBaTeibHbBIX UHTEPHET -
"Poccuiickoe pecypcoB; 3aKOHOIATENbCTBO (0Opa3oBaHue,
obpazoBanue" HayKa, KyJbTypa, (u3uveckas KyiabTypa);
HopmartuBHsie JOKYMEHTBI CHCTEMBI
oOpa3oBaHus; ['ocynapcTBeHHbIE
oOpa3oBaTenibHble  CTaHIapThl; [1occapuit
(oOpa3oBaHue, TMeNaroruka); Y4peKIeHUs,
TEXHUKYMBI, By3bl; KapTorpadudeckuii cepBuc
(oOpazoBarenbHasi ~ CTaTHCTUKA,  y4eOHbIE
KapThl); JuctanmuonHoe oOyueHue (Kypchbl,
OpraHu3alui, HOpPMAaTUBHAas 6a3a);
Meponpusitust  (KOHpEpeHLuH, CEMUHapBI,
BoicTaBkK); Konkypceel;  OOGpazoBaTenbHbIE
CD/DVD.
http://school.edu.ru Poccutickuit Karamor wunTepHer-pecypcoB; Kostekuuu;
oOmeoOpa3oBarenbHblii | OOpa3oBaHMe B perHoOHax (peruoHabHbIE
nopran CTpaHHIIBI, OpTaHbl yIIpaBIICHUS
oOpa3oBaHueM, o0Opa3oBaTelbHbIE  CalTHl,
00pa3oBaTeNIbHbIE YUPEXKICHUS)
http://school- Enunas koyutekuus | bomee 19 500 pecypcoB B OTKPBITOM JIOCTYIIE.
collection.edu.ru U POBBIX 3aka3 va CD/DVD Hocurensx.
00pa30BaTEeNbHBIX HaGoper LIOP x yueOHukam; TemaTnueckue
pecypcoB KOJJIeKIMH;,  VIHCTpYMEHTBI ~ OpraHHM3aluu
y4ebHOro mnporecca; DJIeKTPOHHbIE W3JaHUS;
Meroanueckue MaTepuabl; Pecypcsl
YUUTEIIEH.
Karanor o6pa3oBarenbHbIX pecypcoB
http://www.ege.edu.ru [Mopran HopmaTuBHEIE JOKYMEHTHI;
MH(OpMaLIOHHON JemoHncTpaunonnsle Bepcuu TectoB (EID);
HOJICPIKKH enunoro | UnpopmannoHHas noajepx ka pa3padoTUuKoB
rOCyIapCTBEHHOI'O KNM; ApxuB 3agaHuii  oQUIMATBHBIX
JK3aMeHa BapuaHToB EI'D.
http://www.en.edu.ru EcrectBenno - Hayunbiii | ®usnka; Xumus; buomorus; Maremaruka.
o0pa3oBaTeNbHbII
nopTa

http://www.rosuchpribor.ru

B xaranore B kpaTkoii ¢opme MpeacTaBIeHbI
TEXHUUYECKHE U (G yHKIIMOHAJIbHBIE

72



http://www.fipi.ru/
http://www.ege.edu.ru/

XapaKTePUCTUKH y4eOHOro 00OpyIOBaHHUs, a
TaKxke nepeyHu 1abopaToOPHBIX u
JIEMOHCTPAIIHOHHBIX IKCIEPUMEHTOB,
BBITTOJIHACMBIX C €TO IPUMCHCHHUCM.

IIpu caayve 3x3aMeHa Ha «5» HEOOXOAMMO JIaTh YETKHE ONPENIEICHUS U MOHITHSA TI0 3aJJaHHOMY
BOIIPOCY, HAIMCATh BCe HEOOXOAUMBIE (POPMYIIBI C SAMHULIAMH U3MEPEHUH, YMETh IEPEBOIUTh
enuHuIbl B cuctemy CH, mpaBuiibHO PEUINTH 337a4y WK BBIIIOJHUTH Ja00paTOpHyo paboTy,
OTBETH Ha JOIOIHUTEIBHBIE IIOPOCHI IIPENOAABATEN.

le/l caave IK3aMEeHa Ha «4» BO3MOKHBI HE3HAUNTEIIbHEIC HEAOYETEI B OIIPCACIICHUAX U
MMOHATHAX I10 3aJaHHOMY BOIIPOCY, (bopMy.]'II)I JOJI>KHBI OBITH HAITMCAHEI C cAnHUIaMu H3MepeHHﬁ,
3aJa4dya Njin JIa6opaT0pHa;{ pa60Ta JOJIDKHa OBITH BEIIIOJIHEHA B IOJHOM O6’béMe, CTYACHT OOJIKCH
AaBaThb OTBCT HA JOIOJHHUTECIBHBIC ITIOPOCHI ITPCIIOAaBaTCIIA.

IIpu craye Ix3amMeHa Ha «3» BO3MOKHBI MHOKECTBCHHBIE HEJIOUCTHI B OTIPECIICHUIX U
MOHATHAX 110 3aJaHHOMY BOIIPOCY, (bOpMyJIbI JOJI?KHBI 6BITL HaIlMCaHbl C CAUHULIaMU I/I3MepeHI/II71,
3a/1aua WM JiabopatopHasi paboTa MOKET OBITh BBHIIIOJIHEHA HE JI0 KOHIIA, HJIU C TTOICKa3KaMu
nperno/iaBaTers.

le/l caave IK3aMeEeHa Ha «2» IIPOCIICIKNBAOTCA Fp}I6BI€ OIINOKH B OIIPpCACIICHUAX U ITIOHATHUAX T10
3aIaHHOMY BOIIPOCY, HE3HAHUC (bOpMy.]I, 3aJada njin na60paT0pHa;1 pa60Ta HC BBIINIOJIHCHA,
CTYACHT HC OAaCT OTBCTHI HA JOIMMOJIHUTCIIbHBIC BOIIPOCHI ITPEIIOoaBaTeCIIA.

BOITPOCHI U1 OK3AMEHAIIMOHHBIX BUIETOB.

BUJIET Ne 1
1. MexaHnuka, TMHaMuKa, KHHeMaTHKa. OCHOBHbIE 6a30BbIe BEIMUMHBI, ONPEAETICHUS, CUIIbl B MEXaHHKE.
2. Ocnosuble nonoxenns MKT crpoenus BemiecTsa.

3. 3agaua (tema: Maraetusm. Cuna Jlopeniia) B omHOpoIHOM MarHUTHOM T0JIe HANPsHKEHHOCThI0 B=
0,4 Tn nepemeniaeTcst IEKTPOH co ckopocThio 8000M/c. YTom Mexay HalpaBiIeHUEM JBUKEHUS
3IEKTPOHA M MATHUTHBIMH JTHHUSME cocTasisieT 30°. OmpenenTe Cuily MarHHTHOTO 11071,
OTKJIOHSIOIITYIO DJIEKTPOH.

BUJIET Ne 2

1. Ocnosusie monoxenuss MKT, aToMHast eITMHUIIA MacCHI, OTHOCHTENIFHAS aTOMHASI Macca, IOCTOSTHHAST ABOTaPO.
2. CormpoTHuBIeHHE, COSTHHEHUE IPOBOTHUKOB. .
3. 3amaua. Haiftu o01ee conmpoTHBIICHUE LIETTH, €CIIH KaKJ0e COMPOTHBIICHHE

1o 4 Om. Rl R4

SR —+—
R R

9

? R
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BUWIET Ne 3
1. DIeKTPOeMKOCTh, KOHICHCATOPbI, COSTMHEHHS KOHICHCATOPOB.
2. MexaHnnueckoe JBIKEHHE. XapaKTePUCTUKU MEXaHUUECKOTO JIBH)KCHHS: TIEpeMEIlICHHE,
CKOPOCTb, YCKOPEHHE.
3. Jlabopatopnas pabota «VccriegoBanue TeMnepaTypbl OCTHIBAIOMICH JKHUIKOCTH

BUWIET Ne 4
1. 3axonsl auHamuku HproToHa. 3akoH BceMUpHOTO TsroTeHus. HeBecomocTs.
2. IlocTosiHHBIN 2nekTpudeckuil Tok. Cuna Toka. 3akoH OMa JuIst ydacTKa LeTu.
3. 3agauva (tema: Mneanbublii ra3. M3onporneccer) [Ipu mocTOSHHON TeMIiepaType ras paciuiupseTcs: OT

O,3M3 Ji(o) 0,9M3. Haliti xoHeUHOE JaBJIEHUE ra3a, eCJIM HadyajJbHOe 6*10°I1a

BUJIET Ne 5
1. Comnnne u 3Be3/b1, HAllla INTAHETHAS CUCTEMA, TaIaKTUKH.
2. WneanpHbId Ta3, N30TEPMUYCCKHIA, N300apHBIA U H30XOPHBIH MPOIECCHI.
3. 3agaua (tema: 3akonsl Hetorona) Teno, Maccoii 4 Kr moj 1eHCTBUEM HEKOTOPOI CHIIBI IPHOOPEIIO
yCKOpEeHHeE 2 m/c?. Kakoe YCKOpEHHE MpuodpeTaet tesao Mmaccor 10 Kr rmoj 1elcTBUEM TaKOM K€ CHIIBI.

BUWIET Ne 6
1. HcnapeHue u KureHue XKUIKOCTEH.
[TocTostHHBIM 3neKTpuYecKUidl TOK. OCHOBHBIE XapAaKTEPUCTUKH.
3. 3anaua (Tema: Temneparypa) Berauciauts mo mkaine @apenreiita 1 TepMOIMHAMUICCKON TITKAIIE
TEMIIepaTypy TeJla YEIOBEKa.

N

BUJIET Ne 7
1. 3akoH coxpaHEHUs UMITYJIbCA. 3aKOH COXPAaHEHMs MEXaHU4eCKOM sHeprun. PaboTa U MOIIHOCTE.
3akoH Kynona, anexkrpuueckuil 3apsa.
3. 3anaua (Tema: DnekTpoMarHuTHsle BoaHbl) B 1897 rony pycckuii ¢pusnk Jlebenen momyumn
3JIEKTPOMArHUTHBIE BOJIHBI JJIMHON 4 MM. BbluncnuTe nepuos 1 4acToTy 3TUX BOJIH.

no

BUJIET Ne 8
1. BnaxhHocTbh BO31yXxa, IPUOOPHI ONpeAEIeHHUS BIaKHOCTH BO3TyXa.
DNEKTPUUECKOE MOJIe U €r0 XapaKTePUCTUKH — HAPSHXKEHHOCTh U TIOTEHITHAIL.
3. 3amaua (tTema: Ontuka) Jlyd magaet moxa yriom 30° Ha MOBEPXHOCTH BOJIBL. [1o/1 Kakum yriiom
TIOWTYT 3TH JIy4H B BOJE MOCIE MPENOMICHUA? (Nposryxa=L1, Nou= 1,33)

N

BUJIET Ne 9
1. AmopdHble 1 KpUcTaNIMYeCKUe TBEpAbIE TeNa. XapakTepucTUKu. [Ipumepsl.
2. TIpoBojmHUK (METAJLT) U IUAIEKTPHUK B SIEKTPHUECKOM IIOJIE.

3. 3anaua (tema: 3akoH Kymona) Haiitu crimy B3aMMOACHCTBHSI SJICKTPHUSCKUX 3aPSIOB
7-10°Kn u 8-107° K7 na paccrostHuu 2 CM B BaKyyMe.
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BUJIET Ne 10
1. Mexanuueckue KosnebaHus. AMIUIMTYda, nepuon, dvactora. CBOOOJHBIE W BBIHYXKJACHHBIC
kosneOanus. Pezonanc.
3axoH KynoHa, a3nexkTpudeckuil 3aps.
3. 3amaua (tema: KmHemaTuka marepuanbHON TOoukHM) Beproser, mposereB mo mpsamoit 400 kwm,
nosepry:1 o yriaom 90° i eme nponeren 300 kM. HaifTi myTb i IiepeMelieHne BepToeTa.

N

BUJIET Ne 11
DNEKTPUUECKU TOK B )KUJIKOCTH, AeKTpon3, | 3akon dapazes. [Ipumenenue snekTpounsa.
Mexanuueckre BosiHbI. CBOMCTBa MEXaHUUYECKUX BOJH. [[11HA BOIHBI. 3ByKOBBIE BOJIHBI.
. o 0 3 1ras
3. 3amaua (tema: MneanpHsrii ras. M3onporneccer) ['a3 mpu 20°C umen oobem 0,6 m™. Halitn 06bem
0 .
storo raza npu 90°C. IIporecc n300apHBIii.

A

BUJIET Ne 12
1. Buyrpennsis sHeprust u pabora rasza. llepmeiii 3akoH TepmoauHaMuku. [loHATHE TEIIOBOTO
JBUTATEJIS.
2. CrexTp 3JIeKTpOMarHUTHBIX BOJIH.
3. 3apaua (Tema: DnekTpoMarHuTHbIE BosHbI) B 1897 rogy pycckuii ¢pusuk Jlebenes momyqnn

SJICKTPOMArdMuTHBIC BOJIHBL I[JIHHOfI 4 mM. Berancaute nepuoa U 4aCToTy 3TUX BOJIH.

BUJIET Ne 13
1. AmopdHble 1 KpucTaIInYeckue TBepAble Tena. XapakTepucTuku. [IpumMeps.
TennoBoe neicTBUE ANEKTPUIECKOTO ToKa. 3akoH [[xoyns—Ilenia. MOmHOCTh 3EKTPUYECKOTO TOKa.
3. 3agaua (Tema: Dnektponu3) CKOIbKO YUCTOM MEIH BBIICIUTHCSA U3 PACTBOPA METHOTO KYIOpoca, €Clu
yepe3 Hero B Teuenue 150 cex nmporexan Tok cuiioi 5 A? (k=3.28*10"" kr/Kon)

no

BUJIET Ne 14
1. TlomydeHue NEpPeMEHHOTO 3JEKTPUUECKOTO TOKa, TeHEpaTop TOKA.
WneanpHblii ra3, n3oTepMudeckuii, U300apHbIil U N30XOPHBINA IPOLECCHI.
3. 3apaua(tema: Mneanbuslii ra3. M3omnpoueccsr) ['a3 npu (-200) umen gasienne 3*10° na. Haitru ero
JaBJICHUE TIPU 100°C. [Iporiecc U30XOPHBIA.

no

BUJIET Ne 15
1. DBnexrtponus u ero npuMmeHenue. 3akoH Dapanes.
2. MarnutHoe noje, ero n300paxeHue, MpaBuiIo OypaBuUKa.
3. JlabGopatopHas pabora « M3mMepeHue Macchl BO3ayXa B KIIACCHOW KOMHATE)

BUIET Ne 16
1. BuaxsHocTb BO31yxa, IPUOOPHI ONpeAETIeHUS BIaKHOCTH.
2. MaruutHoe none. Cuna AMnepa. DJeKTpOou3MepUTeNIbHbIE TPUOOPHI.
3. Jlabopartopnas pabora «OmpeneneHne ONTHYECKOW CHIIBI U (POKYCHOTO PAcCTOSIHHS COOHMparomieit
JMH3BD.

BUJIET Ne 17
1. Conpotusienue, coeqUHEHNE TPOBOIHUKOB.
2. Tpancdopmarop, ero yCTpoHCTBO M MPHHIIUT JICHCTBHS.
3. JlabopatopHas pabora «3MepeHue JUIMHBI CBETOBOI BOJHBI».
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BUJIET Ne 18

1. Orpaxenue u npenomieHus BoaH. CBoicTBa CBETA.

2. Buemnuii poroaddext, onbiTel CTONIETORA.

3. 3anaua (tema: Mmnynbsc Tena) Jla mapa maccoif mi=1 Kr ¥ my= 2 KI' CKOIB3AT 110 IJIAAKOM
TOPU30HTAJILHOW IMOBEPXHOCTH HAa 3amajJ U Ha CeBep CO CKOpOocThio V1= 10 M/c m v=5 wm/c
COOTBETCTBEHHO. HaliTh HampaBieHHEe U UMITYJILC CUCTEMBI JIBYX IIIapOB.

BUJIET Ne 19

1. Crpoenue aroma o bopy.

2. Teneparop. Tpanchopmarop. IIpou3BOACTBO M HCIIOJIB30BaHHE JJICKTpodHEpruu. [Ipobremsl
sHeprocoepexeHus. TexHuka 0e30macHOCTH PU paboTe € ITCKTPUICCKUM TOKOM.

3. Jlabopatopnas pabora «3MepeHue mokaszareins IpeIoMICHUS CTEKIIay.

BUJIET Ne 20

1. Vnopasnsemas, Heynpasisiemas nensas peaxus, ADC.

2. CBeT Kak 2JIEKTpOMarHuTHas BOJHA.

3. Jlabopatopnas pabora «M3mepenue KI1J] anexTprudeckoro HarpeBaTeaIbHOTO IpUOopar»

BUJIET Ne 21

1. Konebanusi, mapameTpbl KojeOaHHiH, MaTeMaTHYCCKHI MasSTHHK.

2. PagmoaktuBHOCTB, L B y myun, Onomorndeckoe neiicTBre y JTydei.

3. JlabopatopHas pabora «/3yueHue sBICHUS IIEKTPOMArHUTHON HHYKIIUN.

BUJIET Ne 22

1. 3axoHbI OTpakeHUs U MPETOMIICHHSI CBETA.

2. Ilonmy4yeHne epeMEeHHOTO TOKA, FTeHEPaToOp TOKA.

3. 3anaua. [Toctpouts nzo0paxenue npeamera AB B coOuparoieit auH3e.

|
B' \
BUJIET Ne 23

1. JIuH3BI, OCHOBHBIE IMHUH U TOYKH JIMH3BI, N300pa’keHUE MTPEIMETA B JINH3E.

2. ComHile u 3Be3/bl, Hallla TUTAHETHAs CHCTEMa, TaJlaKTUKU.

3. JlabGopatopHas pabora «HaOmroaeHne eCTBHSI MArHUTHOTO TIOJIST TOKAY).

BUJIET Ne 24

1. Cser kak anekrpomarauTHas BoaHa. CBOICTBA CBeTa.

2. DIEKTPOEMKOCTh, KOHICHCATOPHI, COSMHUTEIBHBIC KOHIEHCATOPHI.

3. 3agaua. Yrou nageHus Ty4ya cBeTa 30° (sin30=0,5). Ceet mamaer u3 Bo3ayxa (n=1) B Boay (N=1,33).

Haiitn cuHyC yria npenomiieHus.

76




BUJIET Ne 25

1. PaznuunbIe BHUBI 3JICKTPOMArHUTHBIX H3Hy‘-l€HPII>i, MX CBOMCTBA U MMPaKTUYCCKUC IPUMCHCHUA.

2.

dotorh ekt u ero npuMeHeHue.

3. 3amava. HaliTu cuity B3auMOACHCTBUS AICKTPUICCKUX 3apsaaoB 5* 103K
9 -2
u 8*%107Kn na paccrossaun 3*10 cm B Bakyyme.

BUJIET Ne 26
1. Mexanuka, KUHEMaTuKa, AMHAMHUKAa. OCHOBHBIEC TOHSTHS.
2. ®@otordpdexr. [Monsrue. [Ipumenenue dportorddekra.
3. Jlabopatopnas pabora «OrmnpeneneHue yCKOpeHus CBOOOAHOTO MaJACHUs ¢ TOMOIIbIO MasTHUKA.
BUJIET Ne 27
1. JIuH3bl, OCHOBHBIE TUHUM U TOUKH JIMH3BI, N300paKEHUE MPEAMETa B JIHH3E.
2. AmopdHbIe 1 KPUCTAJUINYECKHE TBEPABIC TEa.
3. 3agaua. Onmcars npoiecc paboThl raza.
p, Ila , 2
A
> 3
V, M
BUJIET Ne 28
1. Hcnapenue u KUNIEHUE KUIAKOCTH.
2. BnaxHocTh BO3yXa, MPUOOPHI OMPEIeNICHUs BIAKHOCTH.
3. JlabopatopHas pabora «M3ydeHne 3aK0OHa COXPaHEHHS] MEXaHUYECKON YHEPTUM.
BUJIET Ne 29
1. MarnutHoe 1nose, ero n300pakeHue, MpaBuiio OypaByHKa.
2. Konebanus, mapameTpsl KoeOaHUi, MaTeMaTHUYECKUN MasTHUK.
3. 3anada. Haiitn o01iee cOnmpoOTUBICHHUE JICKTPUIESCKON TICTIH, €CIIM CONPOTURICHHE Kaxaoro R,=4
Om.
BUJIET Ne 30
1. WneanbHblil ra3, u3oTepMuyecKkuil, U300apHbIN U U30XOPHBINA MTPOLECCHI.
2. TIoCTOSIHHBIN ANEKTPUYECKUIl TOK. YCIOBHUS CYIIECTBOBAHMS JJIeKTpHUUeckoro Toka. Cuia Toka,
HaIpsHKEHUE, COMpOTUBIIeHUE. 3akoH OMa JIJIsl ydacTKa Ieru.
3. JlaboparopHas paboTa «M3ydeHue IBUKEHUS TeNa 110 OKPYKHOCTH.
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