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1. ITacnmopt ¢oHA2 OLIEHOYHBIX CPEACTB

1.1. O6aacTs npuMeHeHHs

(DOH[[ OLCHOYHBIX CpCACTB IJid IMPOBCACHHU TCKYLICTO KOHTPOJA U HpOMe)ICYTO‘IHOﬁ
aTTecTanuu oOydJaromuxcs (naigee — OH ONEHOYHBIX CPEJCTB) MpPeIHA3HAYCH IS ITPOBEPKU
pe3yIbTaTOB OCBOCHHMS 00IIc00pazoBareibHOro yueonoro npeamera YI1B.03 ®usuka ocHOBHO#
po(heCcCHOHATILHOM 00pa30BaTEILHOM MPOrPaMMBbI CPETHEr0 MPOPECCHOHAIBHOIO 00pa30BaHuUs
(manee — oOpaszoBarenpHas mporpamma) Mo crneruanbHocTH 09.02.07 WubopmannoHHBIC
CHUCTEMBI ¥ IPOrPaMMHPOBAHHE.

Oo6meobpazoBatenbhblii yueOnbiii mpenmer YIIB.03 ®usuka wu3ydaercs B TEUCHHE IBYX
cemecTpoB. DopMa MPOMEKYTOUHOM aTTeCTaIUH.

Cemectp Dopma aTTecTanum
MIEPBBII -
BTOpOil HduddepenumpoBannpiii 3aueT

1.2. IlnaHupyemble pe3yJibTAThI

B pesynprare ocBoeHHs mporpamMMel 0011€00pa30BaTENFHOrO y4eOHOTO IpeaMera
VIIB.03 ®us3uka y4yuTHIBAIOTCS IUIAaHUPYyEMble pe3yJibTaThl OCBOEHHUS 00pa3oBaTeIbHOU
IIPOrPaMMBI:

JINYHOCTHBIX:

- YyBCTBO I'OpPAOCTH U YBAXXEHHUS K MCTOPUHU U JTOCTHKEHHUSIM OTEUECTBEHHOM (U3MYECKOU
HayKd; (pU3MYECKH I'paMOTHOE IMOBEAECHUE B NPO(ECCHOHAIBHOM AEATENILHOCTH U OBITY NpHU
oOpallleHuu ¢ mpudopamMu U yCTPOUCTBAMY;
- TOTOBHOCTb K HPOJOJDKEHHIO OOpa30BaHUS M MOBBIMIEHHUS KBaJU(UKAMK B U30paHHOMN
pohecCHOHANBHOM JESATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH (PU3MUYECKUX KOMITETEHIUI
B 9TOM;
- YMEHHUS HCIIOJIb30BaTh JOCTHKEHMSI COBPEMEHHOM (hu3MuecKkoil Hayku U (U3NYECKUX
TEXHOJIOTUH [UIs TOBBIMIEHUS] COOCTBEHHOTO WHTEJUIEKTYaJbHOIO Ppa3BUTUS B BbIOpaHHOM
MpoQeCCHOHAIBHON JESATENHHOCTH;
- YMEHHE CaMOCTOSTENIbHO J00bIBaTh HOBbIE JUIs ceOs (pu3MuecKue 3HaHUS, MCIONIb3Ys A
3TOrO0 JOCTYNHbIE HCTOYHUKH UH(DOpMAaIINH;
- YMEHHUS BBICTpauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHS B KOMaH/Ie 110 PEIICHUIO0 OOIIHNX
3az1ay;
- YMEHHE YNOpaBIATh CBOEH IIO3HABATENbHOM JESITENbHOCTHIO, IMPOBOAMTH CAMOOLEHKY
YPOBHSI COOCTBEHHOTO MHTEIJIJIEKTYaIbHOTO PA3BUTHS;

MeTanpeaMeTHbIX:

- HCIIOJIB30BAHUE PA3JIMYHBIX BH/I0B IMO3HaBaTEILHOMN ACATCIIBHOCTH IJId  PCHICHUA
dbuznyecKkux 3agad, MPUMEHEHHWE OCHOBHBIX METOAOB TO3HAHWS (HAOIIOACHHsS, OIMCAHUS,
U3MEpPEHMs,  OKCIIEPUMEHTa) i  M3yYeHUs  PAa3IUYHBIX  CTOPOH  OKpY’Karouei
JNENCTBUTENLHOCTH;

- HUCIIOJIB30BAHUC OCHOBHBIX HHTCJUICKTYAJIbHBIX OHepaHHﬁZ IIOCTAaHOBKH 3aaa4u,
dbopMynupoBaHUs THIOTE3, aHAlW3a W CHHTE3a, CpPaBHEHHS, 000OIIEHHUs, CHCTeMaTH3alluu,
BBIABJICHUSA HTPUYUHHO-CICICTBCHHBIX CBHSeﬁ, IIOMCKa aHaJoroB, CbOpMy.TIHpOBaHI/IH BBIBOIOB
JUTSL I3yYEHUST PA3IMYHBIX CTOPOH (PU3MUECKHX OOBEKTOB, SIBJCHHI U MPOIIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPO(deCcCUOHATBHOM cdepe;

- YMEHHE reHepHpOBaTh HJIEU U OMPEIEISATh CPEACTBA, HEOOXOIUMBIC IS Peallu3alliu;

- YMEHHUE HUCTOJ30BaTh PA3IMYHbIC UCTOYHUKHU UIS TONyYeHHUs (PU3NIECKON WHPOpMaInH,
OIICHUBAThH €€ JOCTOBEPHOCTb;

- YMEHHWE aHAIM3MPOBATH U MPEACTABIATH MHPOPMAITUIO B PA3TMYHBIX BHJIAX;
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- yMEHHE TMYOJUYHO TMPEACTAaBIATh pPE3YyJNbTaThl COOCTBEHHOTO HCCIEOBAaHUS, BECTH
JMCKYCCUH, JOCTYIIHO M TapMOHHYHO COYeTas cojepkaHHe M (opMBl IpeAcCTaBIsEeMOi
uHpopManuy,

NnpeAMEeTHbIX:

- (OpMUPOBAHHOCTH MPEJCTABICHUNH O POJIM U MecTe (UMK B COBPEMEHHOW Hay4dHOU
KapTUHE MHpa; MOHUMaHWe (PU3MYECKOW CYINIHOCTH HaOIIOJaeMbIX BO BceleHHOU sBIIeHUM,
ponu ¢uzuku B (HOPMUPOBAHMM KPYro3opa U (PyHKIHMOHAIBHON I'PaMOTHOCTH 4YeJIOBEKa IS
pelIeHNs TPAaKTUYECKUX 3a/1ay4;

- BJIaJICHUE OCHOBONOJATAOIMUMU (PU3NYECKUMH MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TCOPHSIM; YBEPCHHOE UCTIOIb30BaHUE (PU3NICCKON TEPMHUHOJIOTHH U CUMBOJIUKH,

- BJIaJilcHUE OCHOBHBIMH METOJIaMU HAy4YHOTO TO3HAHUS, HCIOJIb3YEMbIMU B (HU3HUKE:
HaOJIOZICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMmeHue o00pabaTbIBaTh pe3yNbTaThl H3MEpPEHUl, OOHAPYKMBATh 3aBUCUMOCTb MEXKIY
(U3HYECKUMU BEIMUYNHAME, OOBSCHSTD MOJIYYCHHBIC PE3yJIbTAThI U JICTIaTh BBIBOIBL;

- cOopMHUPOBAHHOCTH YMEHHUS peniaTh (pu3nuecKue 3a1auu;,

- c¢(hOpMHUPOBAHHOCTh YMEHUS MPHUMEHATH MOJIYYCHHBIC 3HAHHS JJisi OOBSACHEHMS YCIOBHM
npoTekanus (pu3MYecKkux SBIEHUN B mpupojne, npodeccruoHaibHOU chepe W s MPUHATHUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

- cGopMHUPOBAaHHOCTH COOCTBEHHOU MO3UIMU MO OTHOIICHUIO K (pu3mueckoi mHOpMaIuw,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.

1.3.ITloka3aTe/ 1y OLIEeHKH Pe3yJbTaTOB 00y4eHHus

Pe3yabTaThl 00yueHus Haumenosanue
Conepsxanue y4eoHOro (ocBOCHHBIE THYHOCTHBIE, Bun 0].[8H0‘[/I;)0F0
cpeacrsa/(popma
npeamera MeTolnpeIMeTHbIe, peMeTHbIEe KOHTPOJIsA pet p
KOHTPOJS
pe3yJbTaThl)
1 cemectp
Paszpnen 1. Mexanuka
Tema 1.2 3axoHbl JUYHOCTHBIX: Texymuit [Iposepka
MexaHuku Herotona - 9yBCTBO T'OPIOCTH 1 yBAKEHUA K HCTOPUI 1a00paTOPHBIX
u JOCTHXXCHUAM OTEUECTBEHHOM pa6OT
¢dusnueckoil HayKu; (PU3NIECKH IPaMOTHOE
MOBEJCHUE B npoeccCuoHaIbHON

JesITeIbHOCTH U OBITY Ipu OOpaleHuu ¢
MpuOOpaMu B yCTPOWCTBAMH;

- yMEHHE  HUCIOJB30BaThb  JIOCTHIXKEHHS
COBPEMEHHOH  (HU3MUECKOH HAayKH U
(U3NYECKUX TEXHOJOTHH JIJISl TIOBBIIICHHUS

cOOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
pa3BHUTHS B BBIOpaHHOMN
po(heCCHOHAIBHOM JIeATEIIbHOCTH;
MeTamnpeIMeTHbIX:

- UCTIOJIb30BAaHUE  Pa3lIMYHBIX  BHJOB
NI03HABATEIILHOM JeSITebHOCTH v}

pemenus GpU3NIECKUX 3a7ad,

- IPUMEHEHHWE  OCHOBHBIX  METOJIOB
IMO3HAHMS (HabnroieHus, OIIMCaHUS,
M3MEPEHUS, SKCIEPUMEHTA) IS WU3YUCHHS
Pa3ITHIHBIX CTOPOH OKpYy Karomen
JIEHCTBUTEIBLHOCTH;

NMpeIMeTHBIX:

- c(hOpMUPOBAHHOCTh  MPEACTABICHUH O
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poiu u Mecte (U3MKU B COBPEMEHHOM
HAayYHOM KapTHHE MHpa; T[OHUMaHHE
(M3UYIeCKO CYITHOCTH HaOIIOJaeMBIX BO
Bcenennot  saBneHuW#, poiaw Qu3MKH B
¢dopMupoBaHUH Kpyrosopa u
(YHKUMOHAIBHOW TPaMOTHOCTH YeEJIOBEKa
JUIS PELIEHUS! TPAKTUIECKUX 3a7ay;

- BJIaJACHUC OCHOBOIIOJararonimMun
(1)1/13I/IquKI/IMI/I IIOHATHAMMU,
3aKOHOMEPHOCTAMU, 3aKOHaMH n

TCOPUAMU, YBEPEHHOC HCIIOJIB30BaHUC
(1)1/131/1‘1601(0171 TCPMUHOJIOTMH U CUMBOJIMKH,

Tema 1.3 3aK0oHBI
COXpaHCHHS B
MCXAaHUKEC

JIMYHOCTHBIX:

- YyBCTBO TOPAOCTH M YBAKEHHS K HCTOPHH
" JOCTIKEHHUSAM OTEYeCTBEHHOM
¢dusnueckoil HayKH; (PU3NIECKH IPaMOTHOE
MOBeICHNE B npoeccnoHaTbHON
JIESATENIbHOCTA M OBITYy TpHu OOpalieHu# ¢
npudOpaMu B yCTPOCTBAMH;

- YMEHHE yIPaBJIATh CBOEH
MMO3HaBaTECILHON JIeATEIIFHOCTRIO,
MIPOBOJIUTH CaMOOIICHKY YpOBHS
COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO
pa3BUTHS,

MeTaHPEIlMeTHI)IX:

= UCITIOJIbL3OBAHUC pa3anHbe BHUIO0B
O3HaBaTEIbHON JCATCIIBHOCTHU IJIA

PpeHICHU (1)I/I3I/I‘IGCKI/IX 3a1a4,

- YMEHUE TEHEepUpOBaTh HUJEU U
OlpeNeNiTh CpeiCTBa, HEOO0XOAUMBIE
JUISL UX pean3aluy;

- YMEHHUE HCIOJIb30BaTh  pa3IMyHbIC
HMCTOYHHUKHU TUTSt MOJTYYCHUS
busnyeckoil uHMOpMaLIUU, OIEHUBATH
€€ I0OCTOBEPHOCTH;

HPEI[MeTHbIX:

- ¢(hOPMUPOBAHHOCTh  MPEJACTABICHUN O
poin U Mecte (PU3UKH B COBPEMEHHOU
Haquoﬁ KapTHUHC MHpa; IIOHUMAHHC
(hU3UYECKOH CYNTHOCTH HaOIIOAaeMBIX BO
Bcenenno#i siBienuit, ponu (uU3MKKH B
(dopMHupOBaHUH Kpyrosopa u
(YHKUMOHAIBHOW TPaMOTHOCTH YeJIOBEKa
JJ1d pEIICHUA NMMPAKTUYCCKUX 3a1a4;

- yMeHHsI 00pabaTbiBaTh pPE3yJIbTAThI
WU3MEpEHMI, OOHapYXHUBATh
3aBUCUMOCTh  MEXAy (pu3snueckumu
BEJIMUYMHAMHU, OOBSICHATH TONyYeHHBIC
pe3yNbTaThI U JIETaTh BHIBOIBI;

- chOpMHPOBAHHOCTh YMEHHUS pEIIaTh
(bu3HYeCcKre 3a/1a4u;

- ¢hopMHUPOBAHHOCTH YMEHHUS
INPUMEHSTh TOJTY4YeHHbIE 3HaHUS Ui
OOBSICHEHUS  YCIIOBUH  MPOTEKAHUS
buznyecKux SIBICHUW B OPHPOJE,

Texymmit

IIposepka
71a00paTOPHBIX
pabor
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npodeccuoHaibHOW  chepe U A
IIPUHATUSA TPAKTUYECKUX PEIIECHUN B
MOBCEIHEBHOM KU3HH;

Pa3nea 2. MoJsekyasipaas ¢pusuka. TepmoanHaMuka

Tema 2.3 CBoiicTBa
napoB. CBoiicTBa
xxuakoctei. CBoiicTBa
TBEPJIbIX TEJ

JIMYHOCTHBIX!

- YYBCTBO TOPJOCTH U YBaXXCHUS K HCTOPUHU
u JOCTIKEHHUAM OTEYeCTBEHHOM
¢u3nyeckoi HayKH; (PU3NUECKU TPaMOTHOE
MOBEJICHNE B npodeccuoHanbHON
JesITeIbHOCTH U OBITY TpW OOpalleHuu ¢
MpuOOpaMu B yCTPOUCTBAMH;

- yMEHHE  HWCIOIB30BaTh  JIOCTIDKEHUS
COBpEMEHHOW  (DU3MYECKOW HAyKu U
(DUBUYCCKUX TEXHOJOTHMHA JUIsl TIOBBIIICHUS
cOOCTBEHHOTO WHTEIJUIEKTYaIEHOTO
pa3BUTHUSA B BBIOpaHHOH
po(heCCUOHAIBHON JIeATEIbHOCTH;
MeTanpeIMeTHBIX:

- HCTIONTb30BaHUE Pa3ITHUYHBIX BHJIOB
II03HABATEIILHOMN JEATEIBHOCTH 1A
pemreHus GpU3NIECKUX 3a7ad,

-  TNpUMEHEHHWE  OCHOBHBIX  METOJIOB
TMO3HAHUS (HabnroeHus, OTIMCaHMS,
WU3MEpEHHsI, SKCIICpUMEHTA) Il W3y4YeHHUs
Pa3IMYHBIX CTOPOH OKpYyKaroImen
JCHUCTBUTEIIHLHOCTH,

NnpeaIMeTHBIX:

- ¢(hOpMUPOBAHHOCTD  TPEJCTABICHUNH O
pomu M Mecrte (U3NKA B COBPEMEHHOU
HAay4YHOW KapTUHE MHpa; T[OHHMaHHE
(U3UYECKON CYITHOCTH HaOIIOJaeMBIX BO
Bcenenno#t sBneHwmii, ponu (U3MKH B
(dbopMupOBaHIH Kpyrosopa u
(YHKIMOHAIEHOW TPaMOTHOCTH YeJIOBEKa
JUTSI pEIIeHUs TIPAaKTUYECKUX 3a71a9;

- BJIaJicHHe OCHOBOTIOJIAraAOIUMH
(du3nYECKUMU MOHSATHUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU u
TEOPHUSIMU;  YBEPEHHOE  HCIOJIb30BAaHHE
(U3NYECKON TEPMHUHOJIOTHH U CHMBOJIHMKH;

Tekymmit

[IpoBepka
71a00paTOPHBIX
pabor

2 ceMecTp

Pa3nes 3. DieKTpoAMHAMHKA

Tema 3.1.
DIIEKTPUUYECKOE TT0JIE

JUYHOCTHBIX:

- YMEHHE  HCHOJIb30BaTh  JIOCTIXKEHUS
COBPEMEHHOH  (U3MUYECKOH HAayKH U
@HSH‘ICCKHX TEXHOJIOTHH JUIA TTOBBIIICHUS
cOOCTBEHHOTO MHTEJUIEKTYaIbHOTO
pa3BHUTHS B BBIOpaHHOMN
po(heCCHOHAIBHOM JIeATEIIbHOCTH;

- YMEHHE CaMOCTOATEIBHO J10OBIBAThH
HOBbIE JUIA ceOst (pu3nueckue 3HaHUS,
UCIIONB3Ysl JUIL  3TOr0  JOCTYIIHBIE
UCTOYHUKH MH(POPMALINH;
MeTanpeAMeTHbIX:

- UCTIOJIb30BAaHUE ~ Pa3lIMYHBIX  BHJOB
MO3HABATCJIbHOM  NIESITENBHOCTH  JUIs

Texymmit

Pemenne
3aJ1a4
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pereHus GU3NIECKuX 3ajad,

- YMEHUE  TEHEpPUPOBaTh HUJIEH U
ONpeeNiATh CpeICTBa, HEOOXOIUMBIE
JUISL UX pean3aluu;

- YMEHHE HCIOJIb30BaTh  Pa3jIMYHbIC
HMCTOYHUKHU JUISL MOJTYyYEHHUS
¢bu3nveckol WHGOpPMAIMK, OIEHUBATH
€€ JI0CTOBEPHOCTb;

- YMEHHUE aHaJIU3UPOBATh u
MPEJCTaBIISITh nH(OpMAIIHIO B
pa3IMYHBIX BUJIAX;

- yMeHHEe  TyOJIMYHO  MPEACTaBIATh
pe3ynbTaThl COOCTBEHHOTO
WCCIICIOBAHUS,  BECTH  JIUCKYCCHH,
JOCTYIIHO W TapMOHHUYHO coYeTas
coJiepkanue U (opMbI IIpeICTaBISICMON
uHpopmanuy;

NpeIMeTHbIX:

- chOPMUPOBAHHOCTh ~ MPEICTABICHUNA O
pom ¥ Mecte (U3MKA B COBPEMEHHOM
HAay4yHOM KapTWHE MHpa; IIOHUMaHUE
(M3UYeCKO CYITHOCTH HaOIIOAaeMBIX BO
Bcenenno#t sBneHmid, ponu (U3HKH B
(dopMupOBaHUH Kpyrosopa u
(GYHKIIMOHAIILHON TPAaMOTHOCTH YeJIOBEKa
JUTSL PEIICHUSI IPAKTUYECKUX 337124,

- yMeHHUsI 00pabaTbiBaTh PE3YyJIbTAThI
HU3MEPEHHU, OOHapYXHUBATh
3aBUCUMOCTh  MEXAYy (pusnueckumu
BEJIMUYMHAMHU, OOBSICHATH MOTyYeHHBIC
pEe3yJbTaThl U JI€JIaTh BBIBObI;

Tema 3.2. 3aKoHBI
MOCTOSTHHOTO TOKA.
DIIeKTPUUECKHUI TOK B
MOJTYTIPOBOTHUKAX

JIMYHOCTHBIX:

- yMCHHE  HCIOJB30BaTh  JOCTHIKECHHS
COBpEMEHHOW  (U3MUYECKOH HayKH U
(bI/ISI/I‘IeCKI/IX TEXHOJIOTUH JJIs1 TTIOBBIIICHUS
COOCTBEHHOTO UHTEIUIEKTYaIbHOTO
pa3BUTHSI B BBIOpaHHOMN
po(heCCHOHAIBHOM JIeATEIIbHOCTH;

- YMEHHE CaMOCTOSATEIBHO JI0OBIBATh
HOBbIE g ceOst (U3MYecKue 3HAHUS,
WCIIONb3ysl JUIA  3TOr0  JIOCTYITHBIE
HMCTOYHHUKHU WH(}OpMaIuu;

MeTanpeaIMeTHbIX:
- UCIIOJI30BaHUE Ppa3IUYHbIX BHUJIOB
03HaBaTEIbHON HeATEIbHOCTH Jing:

pemenuns GpU3NIECKUX 3a7ad,

- yMEHHE  TeHepupoBaTh HJACU U
ONpEeNiTh CpeICTBa, HEOOXOIUMBIE
JUTSL UX pean3aliiy;

- YMEHHE HCMOJb30BaTh Pa3IMYHBIC
HUCTOYHUKU TUISE MOJTyYEHUS
¢bu3nveckol WHGOpPMAIMK, OIEHUBATH
€€ I0OCTOBEPHOCTB;

- YMEHHE aHAJIM3UPOBATh u

Texymmit

[IpoBepka
1a00paTOPHBIX
pabort
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MPEJICTaBISTh nH(pOpMaLHIo B
pa3IMYHBIX BUAX;

- yMeHHe  MyOJIMYHO  MPEACTaBIATh
pe3ynbTaThl COOCTBEHHOTO
UCCIICIOBAHMS,  BECTH  JUCKYCCHH,
JOCTYITHO W TapMOHUYHO COdYeTas
coJiepkanue U (hopMbl IIpeICTaBISIEMON
uHpopmanuy;

IpeaAMETHBIX:

- ¢(hOPMUPOBAHHOCTh  TPEJACTABICHUN O
poin W Mecte (U3UKH B COBPEMECHHOU
Hay4YHOH KapTUHE MHpa; [IOHUMaHUE
¢u3nUecKol CyIIHOCTH HaOIIOAAeMBIX BO
Bcenenno#t siBneHuit, ponmu (UMK B
(hopMupoOBaHUHT Kpyro3opa "
(YHKIMOHAIBHOW TPaMOTHOCTH YeJIOBEKa
JJ1d pCIICHUA MMPAKTUYCCKUX 3a1a4,

- yMeHHsI 00pabaTbiBaTh PE3yIbTaThl
U3MEpEHMUI, O0OHapy>KUBATh
3aBHCHUMOCTh ~MEXIy (U3HMUECKUMHU
BEJIMYMHAMU, OOBSICHATH MOJy4YEHHBIC
pe3yNbTaThl U AeNaTh BBIBOJIHI;

Tewma 3.3. MarautHoe
noJe.
DneKTpoMarHuTHas
WHTYKITHSI

JIMYHOCTHBIX:

- yMEHHE  UCIIOJNB30BaTh  JOCTHXKCHUS
COBpeMEHHOW  (u3mueckol HayKd U
(bl/ISI/I‘IeCKI/IX TEXHOJIOTHH JUIA TIOBBIIICHUSA
COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO
pasBUTHA B BBIOpaHHON
npodecCHOHAIBHON IeATENbHOCTH;

- YMEHHUE CaMOCTOATENbHO J10OBIBATH
HOBBIE Ui ce0si (u3HuecKrue 3HAHUS,
HUCTIONB3Ys] T 3TOTO  JIOCTYIIHBIE
HUCTOYHUKU UH(POpPMAIINY;

MeTanpeaMeTHbIX:
- UCITIOJIb30BAaHUEC Pa3INYIHBIX BUIOB
IMO3HABaTEIIbHOM JACATCIIBHOCTHU JJIs

peteHns GU3NUECKUX 3a/1a4,

- yMEHHE TeHepupoBaTb HJAEU U
OlpeneNiTh CpeACTBa, HEOO0XOAUMBIE
JUTSL UX pean3aliy;

- yMEHHE HCIOJNb30BaTh pPa3IUYHbIC
UCTOYHUKHU TUTS MOJIy4€HHUS
dbusnueckoil uHMOpPMALIUU, OIEHUBATH
€€ IOCTOBEPHOCTh;

- yMeHue aHATM3UPOBATH u
MIPEJICTaBIISITh WH()OPMAITHTO B
pa3IMYHBIX BUAX;

- yMeHHe  MyOJIMYHO  MPEACTaBIATh
pe3ynbTaThl COOCTBEHHOTO
UCCIIEIOBAHMs,  BECTH  JTUCKYCCHH,
JOCTYITHO W TapMOHUYHO coOdYeTas
coJiepkaHue U (popmbl IpesicTaBiIsieMon
uHpopManuy;

HpeIMeTHBIX:

Texymmi

[IpoBepka
1a00paTOPHBIX
pabort




9

- chOPMHUPOBAaHHOCTh  IIPEACTABICHUM O
poiun u MecTe (U3MKM B COBPEMEHHOM
HAay4yHOW KapTHHE MHpa; ITOHMMaHUE
(m3UYecKoi CyITHOCTH HabOIIOZaeMbBIX BO
Bcenennoit sBneHuit, pomu ¢Quzuku B
¢dopMupoBaHUH Kpyrosopa u
(YHKIMOHAIBHOW I'PaMOTHOCTH 4EJIOBEKa
JUTSI peIlIeHus IPAaKTUYECKUX 3ajay;

- yMeHHS 00pabaThiBaTh PE3yIbTAThHI
U3MEPEHHUI, OoOHapyXHUBaTh
3aBHCHMOCTh  MEXIy (DU3UYECKHUMH
BEJIMYMHAMHU, OOBSCHATH MOJy4YEHHBIC
pe3yJbTaThl U J€JIaTh BEIBOBI,

Pa3pgen 4. Kojie0anus 1 BOJIHBI

Tema 4.1.
MexaHuueckue
Kosiebanus. Yrpyrue
BOJIHBI

JIMYHOCTHBIX:

- yMEHHE  UCIIOJNIB30BaTh  JOCTHXKCHUS
COBpeMEHHOW  (m3mueckol HayKu U
(I)I/I3I/I‘ICCKI/IX TEXHOJIOTHI JJIA TIOBBIIICHUS
COOCTBEHHOTO WHTEJUICKTYaJIbHOTO
pa3BUTHUSA B BEIOpaHHOH
npodecCHOHAIBHON AEATEbHOCTH;

- YMEHHUE CaMOCTOATENIbHO J10OBIBATH
HOBBIE Ui ce0si (u3HuUecKue 3HAHUA,
HWCTIONB3Ys. IS 3TOr0  JTOCTYIIHBIE
UCTOYHUKU HH(POpMAIINY;

MeTanpeaMeTHbIX!
- UCITIOJIb30BAaHUEC Pa3IINYIHBIX BUIOB
IMO3HAaBaTEIIbHOM JACATCIIBHOCTHU JJIsL

peteHns GU3NUECKUX 3a/1a4,

- YMEHUE TEHEepUpOBaTh HUJEU U
OTpeeNiTh CpeJCTBa, HEO0OXOIUMBIE
JUISL X pean3alui;

- YMEHHUE HCHOJIb30BaTh  pa3IMYHbIC
HMCTOYHHUKHU JUTSt MOJIYYESHUS
¢buznveckoil uHGOpPMAIMK, OIEHUBATH
€€ JJOCTOBEPHOCTD;

- YMEHUE aHaJIM3UPOBATh u
MIPEACTABISATH nH(pOpMAaIIHIO B
Pa3TIUYHBIX BUJIAX;

- yMeHHe  TYyOJIMYHO  MPEACTaBIATh
pe3ynbTaThI COOCTBEHHOTO
UCCIEOBAHUS, BECTH  JUCKYCCHH,
JOCTYITHO W TapMOHHUYHO coYeTas
coJiepkanue U (popMbl IIpeICTaBIsIeMOn
uH(popMauy;

NpeAMeTHbIX:

- chOPMUPOBAHHOCTh ~ MPEICTABICHHNA O
pom M Mecre (U3MKH B COBPEMEHHOM
Hay4yHOW KapTUHE MHUpa; HOHUMaHHE
(Gu3nUeCcKOl CYIIHOCTH HAOIIOIAEMbBIX BO
BcenenHolt  sBieHH#, ponn  (QHU3MKH B
hopMHEpOBaHUHT KpyTo3opa u
(YHKIHOHAIBHOW TPaMOTHOCTH YeJIOBEKa
JUTSL PEIICHUSI IPAKTHYCSCKUX 337134,

- yMeHHusI 00pabaThiBaTh Ppe3yJIbTaThl

Texymmit

[IpoBepka
71a00paTOPHBIX
pabor
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U3MEpPECHUH, oOHapyXHUBaTh
3aBUCUMOCTh  MEXIy (U3NYECKUMHU
BEJIMYMHAMH, OOBSICHSITH TOITy4YCHHBIC
PE3YIbTAThI U ACJIATh BHIBOIEI,

Pa3pen 5. OnTuka

Tewma 5.1. Ilpupona
cBeta. BoiHoBEIE
CBOMCTBA CBETa

JIMYHOCTHBIX:

- YMEHHE  HCIOJIb30BaTh  JIOCTIKCHHUS
COBpeMEHHOW  (m3mueckol HaykKh U
(U3MYECKUX TEXHOJOTHH Ul MOBBIIICHHS
COOCTBEHHOT'O MHTEJJICKTYaJIbHOTO
pasBUTH B BBEIOpaHHOMH
npodeccuoHaNbHOM ACATEIbHOCTH;

- YMEHHUE CaMOCTOATENIbHO JI0OBIBATH
HOBBIE Ui ce0si (u3uuecKue 3HaAHWUS,
WCIOJBb3Ysl I 3TOr0  JIOCTYIIHBIE
UCTOYHUKU UH(POpMAIINY;
MeTanpeaMeTHBIX:

- HCTIIOJIb30BAHUE  Pa3IMYHBIX  BHIOB
IIO3HaBaTCIbHON JACATCIIbHOCTHU JJIsL
peteHns GU3NUECKUX 3a/1a4,

- YMEHUE TEHEepUpoBaTh HUJEU U
ONpEeNeNsATh CPEACTBa, HEOOXOIUMBIE
JUISL X peaun3aluy;

- YMEHUE MCIIOJb30BaTh  pPa3jMYHbIC
HMCTOYHUKHU JUTSt MOJIYYEeHUS
¢buznveckoil uHGOpPMAIMK, OIEHUBATH
€€ JI0CTOBEPHOCTB;

- YMEHHE AHAIIM3UPOBATH u
MIPEACTABISATh nH(pOpMaIIHIO B
pa3JIMYHBIX BUAAX;

- yMeHHe  MYyOJIMYHO  MPEACTaBIATh
pe3ynbTaThl COOCTBEHHOTO
HCCIIEIOBAHUSA,  BECTH  JUCKYCCHUH,
JIOCTYIHO W TapMOHHUYHO COYeTas
coJiep>kanue u (popMbl IpeIcTaBIsIeMOn
uH(popMaLny;

NpeIMeTHBIX:

- COpMHUPOBAaHHOCTh ~ NPEJCTABICHUNA O
poin U Mecte (PU3UKH B COBPEMEHHOI
HayYHOW KAapTUHE MHpA; NOHUMaHHE
(u3HYecKol CyIIHOCTH HAOIIOJaeMBIX BO
Bcenennoii sBienuit, ponmu ¢Quznkm B
(dbopMupOBaHUH Kpyrosopa u
(YHKIIMOHAJILHOM TI'PaMOTHOCTH YeJIOBEKa
JJ1d pEIICHUA NMMPAKTUYCCKUX 3a1a4;

- yMeHHsI 00pabaTbiBaTh PE3yJIbTAThI
HU3MEPEHHUI, OOHapYXHUBATh
3aBUCUMOCTh  MEXAy (pusnueckumu
BEJIMYMHAMHU, OOBSICHATH MOJNy4YeHHBIC
pe3ynbTaThl U J€NaTh BBIBOJIBI,

Texymmit

IIpoBepka
71a00paTOPHBIX
pabor

Pa3nes 6. DiieMeHThI KBAHTOBOM GU3NKH

Tema 6.1. KBanToBas
OIITHUKA

JIMYHOCTHBIX:
- yMEHHE€  HUCIOJB30BaThb  JIOCTHXKEHHS
COBpEeMEHHOW  (HM3MUYECKOM HayKH U

Tekymmit

Pemmenne
3a1ay
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(1)I/ISI/I'-ICCKI/IX TEXHOJIOTUH JJIs1 TTOBBIIICHU ST
CO6CTBCHHOFO HWHTCJJICKTYaJIbHOT O
pasBUTH B BBEIOpaHHOMH
podeCCUOHATTLHON EeATCIHLHOCTH;

- YMEHHUE CaMOCTOATEIbHO JI0OBIBATH
HOBBbIC A ce0s (U3MYeCKue 3HAHUS,
UCTIONB3YS  JUISL  3TOTO  JIOCTYIHBIC
HMCTOYHHMKHU WH(}OpMaIuu;

MeTanpeIMeTHBIX:
- UCIIOJIL30BaHUE Ppa3IUYHBIX BUJIOB
[I03HABATEIILHON IEATENLHOCTH TUTS

peureHust GU3MYECKUX 3a/1ad,

- yMEHUE  TEHEpPUPOBaTh HUJIEH U
OMpEeNiTh CpeICTBa, HEOOXOIUMBbIE
JUIS MX peau3alny;

- YMEHHUE HCIOJIb30BaTh pa3jIMYHbIC
HWCTOYHUKHU JUISL MOJTYyYEHHUS
buznyeckoil uHpOpMaLUU, OLEHUBATH
€€ JI0CTOBEPHOCTb;

- YMEHHUE aHaJIM3UPOBATh u
MPEJCTaBIISITh nH(OpPMAIIHIO B
pa3IMYHBIX BUJIAX;

- YMEHHE  MYOJUYHO  TIPEJICTABIATH
pe3ynbTaThl COOCTBEHHOTO
UCCIENOBAHUS,  BECTH  JUCKYCCHH,
JOCTYIIHO Y TapMOHHUYHO coOYeTas
cojiep)aHue U (POPMBI TIPEICTABISIEMOM
uH(popMaIuy;

NpeIMeTHBIX:

- chOPMUPOBAHHOCTh ~ MPEJICTABICHHNA O
poin U Mecte (PU3MKH B COBPEMEHHOI
HAay4YHOH KapTUHE MHpa; IIOHUMaHUE
(Gu3nUecKoil CYIIHOCTH HAOIFOIAeMbIX BO
Bcenenno#t sBneHwmii, ponu (U3MKH B
(dbopMHupOBaHUH Kpyrosopa u
(YHKIHOHAIIBHOW TPaMOTHOCTH YeJIOBEKa
JUISL pEIICHUSI IPAKTHYECKUX 3a]1ay;

- yMeHHsI 00pabaTbiBaTh pPE3yIbTAThI
HU3MEPEHHUI, OoOHapyXHUBATh
3aBUCUMOCTh  MEXAy (pu3znueckumu
BEJIMUYMHAMHU, OOBSICHATH TONyYeHHBIC
pEe3yJbTaThl U JI€NIaTh BBIBOJBI;

Tema 6.2. dusuka
aTroMma

JHYHOCTHBIX:

- yMCHHE  WCIIOJB30BaTh  JOCTHKECHHS
COBpEMEHHOW  (U3MUYECKOH HayKH H
(1)I/I3I/I‘ICCKI/IX TEXHOJIOTHH JUIA TTOBBIIICHUS
COOCTBEHHOTO MHTEIUICKTYaJIbHOTO
pa3BUTHSA B BBIOpaHHOH
poeCcCHOHABHOMN eATEIEHOCTH;

- YMEHHE CaMOCTOSATEIhHO JI0OBIBATH
HOBBIC 1A ceOs (U3MYEeCKue 3HAHUS,
WCIOJB3ysl JUIA  3TOr0  JIOCTYIIHBIE
UCTOYHUKU UH(OpMaIny;
MeTanpeAMeTHBIX:

Texymmit

Pemenue
3a71a4
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- HCTIIOJIb30BAaHUE  Pa3JIMYHBIX  BHIOB
MO3HABATEIbHOW  JCSITENBHOCTH  JUIS
pereHus GU3NIeCKuX 3a1ad,

- YMEHHE TEHEepUpOBaTh HUJEU U
OTpECNATh CpPEICTBA, HEOOXOIUMBIC
JUISl X peau3alny;

- YMEHHUE HCIOJIb30BaTh  pa3JInYHbIE
HMCTOYHHUKHU TUTSL MOJIYYECHUS
¢busnyeckoil uHMOpPMALINU, OIEHUBATH
€€ JI0OCTOBEPHOCTb;

- YMEHHUE aHaJIN3UPOBATh u
MIPEACTABIISATh uH(pOpMaLHIO B
Pa3IMYHBIX BUJIAX;

- yMeHHe  MYyOJIMYHO  MPEACTaBIATh
pe3ynbTaThI COOCTBEHHOTO
UCCIEOBAHUS,  BECTH  JUCKYCCHH,
JOCTYITHO W TapMOHHUYHO coYeTas
coJiepkanue u (popmbl IpesicTaBIsIeMOn
uHpopmanuy;

npeAMeTHbIX:

- chOPMHUPOBAHHOCTh  MPEICTABICHHNA O
pom ¥ Mecte (U3MKA B COBPEMEHHOM
Hay4yHOW KapTUHE MHpa; HOHUMaHHE
¢u3NUecKol CYIIHOCTH HaOIIOAaeMBIX BO
Bcenenno#t siBneHuit, ponmu (UMKKH B
(bopmHpoBaHHI Kpyrosopa u
(YHKIIHOHAILHOW TPAMOTHOCTH YeJIOBEKa
JJ1d pCIICHUA NMMPAKTUYCCKUX 3a1a4,

- yMeHHsI 00pabaThiBaTh PE3yIbTAThI
WU3MEPEHU, oOHapyXHUBaTh
3aBHCHUMOCTh MEXIy (DU3HMUECKUMHU
BEITMYMHAMU, OOBSCHATH TMOTYyYECHHBIC
pe3ynbTaThl U J€NaTh BBIBOJIBI,

Tema 6.3. ®usuka
aTOMHOTO sipa

JIMYHOCTHBIX:

- yMEHHE  WUCIOJNB30BaTh  JOCTHXKCHUS
COBpeMEHHOW  (u3uueckol Haykn U
(U3NUECKUX TEXHOJOTMH AJISl TOBBILICHUS
cOOCTBEHHOTO MHTEJUIEKTYaIbHOTO
pasBUTHSA B BBIOpaHHON
npodecCHOHAIBHON 1eATENLHOCTH;

- YMEHHE CaMOCTOATEIBHO JT0OBIBAThH
HOBBIC Ui ce0si (u3HUecKue 3HAHUSA,
HUCIIOJIB3Ysl JUISL  JTOTO0  JOCTYIHbIE
UCTOYHUKU WH(POPMAIINH;

MeTanpeaMeTHbIX:
- UCITOJIB30BAHUEC Pa3IMYHbIX BUI0B
IMO3HABaTEIbHOMN JACATCIIBHOCTHU JJIsL

pemenns GpU3NIECKUX 3a7ad,

- yMEHUE  TeHepupoBaTb UIAECH U
ONpeneNiaTh CpEeACTBA, HEOOXOAUMBIE
JUI UX pealn3aluy;

- yMEHUE HCIIOJIb30BaTh  pa3IMyHbIC
UCTOYHUKHU s HOJy4YeHUs
¢u3nueckoil MHpOpPMALUKU, OLICHUBATH

Texymmit

Pemenne
3aJ1a4
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€€ JI0CTOBEPHOCTb;
- YMEHHE aHaJIM3UPOBATh u
MIPEACTABIISATh uH(pOpMaLHIO B
pPa3IMYHBIX BUJIAX;

- yMeHHe  MyOJIMYHO  MPEACTaBIATh
pe3ynbTaThl COOCTBEHHOTO
UCCJIEIOBAHMS,  BECTH  JIMCKYCCHH,
JOCTYIIHO W TapMOHHUYHO coYeTas
coJiepkanue U (opMbl IIpeICTaBISIeMON
nHpopmanuy;

npeAMeTHbIX:

- chOPMHUPOBAHHOCTh ~ MPEACTABICHHNA O
pom ¥ Mecte (U3MKA B COBPEMEHHOM
Hay4yHOW KapTUHE MHpa; HOHUMaHHE
¢u3NUecKol CYIIHOCTH HaOIOAaeMBIX BO
BcenenHo#t siBneHuit, pomn (UMK B
(hopMupoOBaHUHT Kpyro3opa "
(YHKIIHOHAILHOW TPAMOTHOCTH YeJIOBEKa
JJ1d pECIICHUA MMPAKTUYCCKUX 3a1a4,

- yMeHHsI 00pabaTbiBaTh PE3yJIbTaThl
U3MEpEHMUI, OOHapy>KUBATh
3aBHCHUMOCTh ~ MEXIy (DU3HMUYECKUMHU
BEJIMYMHAMU, OOBSICHATH IOJy4EHHBIC
pe3ynbTaThl U J€NaTh BBIBOJIBI,

Pasznea 7. DOBosaronus BeeaenHoi

Tema 7.2. DBomronus
3Be3d. I unoresa
MIPOUCX 0K ICHUS

COJITHEUHOM CUCTEMBEL.

JIMYHOCTHBIX:

- yMEHHE  HCMOJB30BaTh  JOCTHXKCHUS
COBpEMEHHOW  (U3MUYECKOH HayKH U
(bI/ISI/I‘IeCKI/IX TEXHOJIOTHH JUIA TIOBBIIICHUSA
COOCTBEHHOTO HUHTEJUICKTYaJIbHOTO
pa3BUTHUSA B BBIOpaHHOH
po(heCCUOHABHOM JIeATEIIbHOCTH;

- YMEHHE CaMOCTOSTENhHO J0OBIBATH
HOBbIE g ceOst (U3MYecKue 3HaAHUS,
WCIIONBb3Ysl JUIA  JTOr0  JIOCTYIIHBIE
WCTOYHHUKHU MH(OpMaIuu;

MeTanpeaIMeTHBIX:
- UCIIOJIb30BaHUE Ppa3IUYHbIX BHUJIOB
03HaBaTEIbHON eATEIbHOCTH Jing:

peUICHUA (1)I/IBI/I‘-ICCKI/IX 3ajaa4,

- yMEHHE  TeHepupoBaTh HJACU U
ONpeeNsiTh CpeICTBa, HEO0OXO0IUMBbIe
JUTSL UX pean3aliy;

- YMEHHE HCIOJIb30BaTh  Pa3IUYHBIC
WUCTOYHUKU TUIS MOJTy4eHUS
¢duznveckoil wHGOpPMAIMK, OIEHUBATH
€€ IOCTOBEPHOCTB;

- YMEHHE aHaJIM3UPOBATh "
MIPEJICTaBIISITH nH(}OpMAIIHIO B
pa3IMYHbIX BUIAX;

- yMeHHEe  MyOJIMYHO  MPEACTaBIATh
pe3ynbTaThI COOCTBEHHOTO
UCCIEOBAHUS,  BECTH  JUCKYCCHH,
JOCTYIIHO ¥ TapMOHUYHO codYeras

Texymmit

Pemenue
3a7a4
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coJiepskaHue u (popmbl IpesicTaBiIsieMon
uH(popManuy;

NpeMeTHBIX!

- cGOPMHPOBAHHOCTh  MPEACTABICHUA O
poiu u Mecte (U3MKU B COBPEMEHHOMU
Hay4HOM KapTUHE MHpPa; I[OHMMaHHE
¢u3nUecKol CyIIHOCTH HaOIIOAaeMBIX BO
BcenenHoit sBneHuit, pomu (UMKH B
dhopMHEpOBaHUH Kpyrosopa u
(YHKUMOHAIBHOW TPaMOTHOCTH YeEJIOBEKa
JUTSL PELIeHUs MPaKTUYECKUX 3ajay;

- yMeHHsI 00pabaTbiBaTh PE3yJIbTAThI
U3MEpEHMUI, 0OHapy>KUBATh
3aBHCHUMOCTh  MEXIy (DU3HMUECKUMHU
BEJIMYMHAMHU, OOBSICHATH MOJy4EHHBIC
pe3ynbTaThl U AENATh BHIBOIEI,

Tempr 1.1-7.2 JlocTukeHue  CTyJIeHTaMH JIMYHOCTHBIX, | [Ipomeskyto | duddepenuup
MPEAMETHLIX u METalpCAMETHBIX YHBIU OBaHHBIﬁ 3a4yeT
PE3YIbTATOB,

CucremMa KOHTPOJISI H OLIEHKHU Pe3yJIbTaTOB

B coorBercTBMM C y4eOHBIM ITAaHOM TO 00mIE0Opa3oBaTeNbHOMY Yy4eOHOMY IIpEeIMETy
OVIIIL.03 ®wusuka npeayCMOTPEH TEKYIIUH KOHTPOJIb BO BpeMs INPOBEICHHS 3aHSATHIA,
pYOeXXHBII KOHTPOJb TMOCIE H3YYEHHs pasfjena, NPOMEKYTOYHas arrectanus B (opme
¢ GepeHIIMPOBAHHOTO 3a4eTa C BHICTABICHHEM UTOTOBOM OIICHKH 33 BECh KYpPC

2. 3ajaHus 1J151 KOHTPOJIS U OLEHKH

2.1. 3aganus 1 TEKyIEro KOHTPOJIA
Mexanuka

Tema 1.2. 3akonbl Mexanuku HeoTona

Jladboparopnasi paGora Ne 1 HcciaenoBanue [IBWKeHUSI Tesla IMOJA JeldCTBHEM
NMOCTOSIHHOM CHJIBI.
Leab padortbl: 1) q0Ka3aTh, YTO JBUKEHHE Tela- PABHOYCKOPEHHOE;
2) BBIUNCIUTD YCKOPEHUE ABMKECHHUS.
OO0opynoBaHme: ITATUB, HAIPABIISIONIAS pPeiKa, KAPETKA, CEKYHIOMED C IBYMS JaTUYMKAMH.
Cxema yCTaHOBKU:

mg

Ha Teno petictByror 3 cuinbl. Eciu reomMerpudeckas cymma CHil 00JIbIe HYJISI, T€JIO TBUKETCS C
YCKOpEHHEM.

A, T il — A,
CornacHo BropoMy 3akony Hetotona M3 * IV + Fmp. =ma

XoJ paboThI:
1. YCTaHOBHUTH HAMPABJIAIONLYIO PEHKY MPH MOMOImH mmtatusa mox yriaom 30° (h=22 cm).
2. K cexynnomepy HOIKIIOUNTH AaTYMKH. OJMH AaTYMK YCTAHOBUTH HA PACCTOSHUHM 6 CM
OT Hauaia peiiku. Bropoii- qaTunk Oyaer ycTaHaBIMBAThCS HA paccTosHHH 25¢M, 30cMm,
35¢cm.
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3. Kaperky ycranaBinBaeM Ha HalpaBIISIONIYIO0 PEUKY TaK, YTOOBI MarHUT pacroiarajics Ha
paccTosiHuM MeHee | M OT IepBOro JaT4MKa.

4. OTnycTUTb KapeTKy U ONPEAEIUTh BpPeMs JBHKEHUS KapeTKU MeXay JaTuukamu. OnelT
HOBTOPUTH 3 paza. Pe3ynbrarsl n3MepeHuil 3anucaTh B TaOIULLY.

Tabiumia
No S, M t.c tep., C a, M/c? Acp., M/c? el da | v/c?
cepuu a
1 0,25 t1=

to=

t3=
2 0,30 t1=

to=

t3=
3 0,35 t1=

to=

t3=
OO0paboTka pe3yJIbTaToB:

_at’

1. Ipu aBwkeHUU ¢ ycKkopeHueM, (eciu vo=0) 2

JIOJ5KHO BBIMOJIHATHCS] COOTHOLIEHNE
[TpoBepbTe BHINOIHEHNE 3TOTO paBeHCTBa. CrienanTe BEIBO/I.
2. Ilo pe3ynbraTam ONBITOB BEIYUCIUTE YCKOPEHHUE:
25
a —=—
t_ )
PesynbTarsl 3aHecuTe B TabnUILy.
3. Beiuncnute MaKCUMaJIbHYIO0 OTHOCUTENIBHYIO MOTPELIHOCTb:
Aa AS Ar
= ="" +2__

a 5 t

4.Borunciure aOCOMOTHYIO HOTPEIIHOCTD: Aa P

5. Cnemnaiite BBIBOIL.
Kpumepuu oyenku nabopamopuuix u npaKkmuuecKux pabom:
«OTIMYHO»: paboTa BHIMOJHEHA TIOJHOCTHIO M TIPABIIIBHO, CIIENIaHBI MTPABIIIbHBIC HAOTIOACHUS
U BBIBOJIbI; SKCIIEPUMEHT OCYIIECTBJIEH M0 IUIaHy C YY€TOM TEXHHKH O€30MacHOCTU U INPaBHI
paboThl ¢ 000pyI0BaHUEM; POSIBICHBI OPTaHU3allMOHHO-TPYAOBbIE YMEHUSI.
«Xopomo»: paboTa BBIIOJHEHA MPABUIBHO, CAETaHbl IPaBUIbHBIC HAOIIOIEHUS U BBIBOJIBI, HO
IIPY ATOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOMYIICHBl HECYNIECTBEHHBIE OMIMOKH B
paboTe ¢ 060pyaOBaHUEM.
«Y10BJIETBOPUTEIBLHO»: Pa0OTa BBHINIOJHEHA NPAaBWIBHO HE MEHEE 4YeM HAlOJIOBUHY WU
JIOMYIIIEHa CYIIeCTBEHHasl OIIMOKa B XOJ€ SKCIEPUMEHTa, B OOBACHEHHH, B OGOPMIICHUH
paboThl, B COOJIIO/IEHUH TIPAaBUI TEXHUKH 0€30M1acCHOCTHU MpH paboTe ¢ 000pyA0BaHUEM, KOTOpast
UCTIPABIIETCS 110 TPEOOBAHMIO MTPETIOIaBATENs.
«Heyn0B1eTBOPUTEJILHO»: JIONYIICHBl JABe (W 0Ooyiee) CyIMIECTBEHHBIE OIMMOKH B XOJIE
OKCIIEpUMEHTa, B OOBSICHEHUH, B O(OPMIIEHMH pPabOThHl, B COONIONEHUHM TPABWI TEXHUKU
0e30macHOCTH Mpu paboTe ¢ 000pyIOBaHHEM, KOTOPBIC CTY/ICHT HE MOXKET UCIIPABUThH JaXKe IO
TpeOOBaHUIO NpenoJaBare
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JlabopaTopnasi paGora Ne2: CoxpaHeHHe MeXaHMYECKON IHEPIrUH NPH IBHKEHUH TeJIa MO/
JAeificTBHEM CHJI TSIZKECTH M YIIPYTOCTH.

Tema: "CoxpaHeHHE MEXAHUYECKOW SHEPruy MpHU ABWKEHUHU Tejla IMOJ JACHCTBUEM CHJI
TSKECTH U yIIpyroctu"
Heab: cpaBHUTH BE BEIMUMHBI—YMEHBIICHHE MOTEHIMAIBHON 3HEPTUN MPUKPETIICHHOTO K
MpY>KKUHE TeJIa MPU €ro MaJICHUU U YBEIUUYCHHUE MOTCHIIMAIIbHON SHEPTUU PACTIHYTOU MPY>KUHBI.
IIpu6Gopsl U MaTepuabl: 1) TMHAMOMETp, KECTKOCTh MPYXUHBI KoToporo pasHa 40 H/wm; 2)
TUHEHKa u3MepuTenbHas; 3) rpy3 u3 Habopa mo MexaHuke; macca rpys3a passa (0,100 £0,002)
KT; 4) ¢ukcarop; 5S) mratuB ¢ My(pTON U JTAKOM.
OcHOBHBIE CBeIeHMS.
Ecnu Teno cnocobHo coBepmiuTh paboTy, TO TOBOPAT, YTO OHO 00JIaaeT SHEPrueH.
Mexannuyeckasi JHEPrus TeJla — 9M0 CKAIAPHAS 6elUYUHA, PABHAS MAKCUMANbHOU pabome,
KOmopas Modicem Oblmsb CO8epULeHA 8 OAHHBIX YCILOBUSIX.
O6o3navaercst E Enununa suepruu B CU 11k = 1H*m]
Kunernueckasi 3Heprusi — 3T0 HEPrus Tena, 00yCIOBICHHAS €ro ABIKEHUEM.
Quzuyeckas 6eIUYUHA, PABHAS NONOBUHE NPOU3BEOEHUs MACCbl mena Ha Keaopam e20
CKopocmu, Ha3vleaemcss KHHeTHYeCKOM SHepruei Teja:

Kunernueckast sHeprus — 3T0 3Heprus ABvkeHusd. KuHeTndeckas 3HeEprus Tena Maccoud M,

-
JBIDKYILIETOCSI CO CKOPOCTBIO VW paBHa paboTe, KOTOPYI [OJDKHA COBEpIINTH CHIIA,
NPUIIOKEHHAs K MOKOSIIEMYCsl TeTy, YTOOBI COOOLIUTH MY ATY CKOPOCTb:
v’
A= = B,
Hapsiny ¢ kuHeTHuyeckoil sHeprueil uiu Hepruei ABMKEHUS B (U3HUKE BAKHYIO POIIb UTPAET
TIOHATHE MOTEHIIUATbHOW YHEPTUM UM JHEPTUH B3aUMOAeiiCTBUSA TeJl.

IMoTeHunanbHasi dHEPTUsl — dHepeus mend, 00YCIOBIEHHAS G3AUMHBIM PACNOONCEHUEM
83aUMOOCUCMBYIOWUX MedHcOY co00U men Ul Yacmeli 00H020 med.

IloTeHunanbHasi JHepPrus Tejia B MOJe CWJIbI Ts:KecTH (TIOTEHIMATbHAs SHEpPrus Tena,
MOAHATOTO HAJT 3eMJIEH ).

Ep =mgh

Ona paBHa paboTe, KOTOPYIO COBEPIIAECT CHJIA TSDKECTH MPU OINMYCKAHHM Tejla Ha HYJIEBOH
YPOBEHb.

PactsiHyTas (uim cxxarast) MpyXKHHA CIIOCOOHA MPUBECTH B JBIKEHHE TPUKPEIUICHHOE K HEH
TEJI0, TO €CTh COOOIIUTh TOMY Tely KHUHETHYECKyI0 sHepruio. CieoBaTelIbHO, TaKkas MPYyKHHA
oOnamaer 3amacoMm sHepruu. IloTeHnumanbHON HSHeprueil MNpyXuUHbBI (WK JHOOOr0 YHpyro
ne(hOpPMUPOBAHHOTO Tella) Ha3bIBAIOT BETUYHHY

, T1ie kK — )KeCTKOCTb MPY’KUHBI, X - a0COIIOTHOE YATUHEHHE Tena.
IMoTeHuuanbHasi 3Heprusi ynpyro 1e(opMHpPOBAHHOIO TeJda pasHa pabome Cuibl
Yynpyzocmu npu nepexooe u3 0aHHO20 COCMOAHUS 8 COCMOSIHUE C HY1e80U Oedhopmayuell.
[ToreHunanbHast SHeprus HpU yOpyrol nepopmanuu — 3TO SHEPrus B3aUMOICHCTBUS
OTJICITHHBIX YACTEH TeIa MEXITy COOO0M CHIaMH YIPYTOCTH.

Ecnnm Tenma, cocTaBsAOMUEe 3aMKHYTYI0 MEXaHHYECKYI0 CHCTEMY, B3aUMOJIECHCTBYIOT MEXIY
cOO0OH TOJNBKO CHJIAaMH TATOTEHHS W YOPYTOCTH, TO paboTa 3THX CHJ paBHA HM3MEHEHHIO
NOTEHLIUAJIbHON YHEPTHH TEJN, B3ITOMY C IPOTUBOIIOJIOKHBIM 3HAKOM:

A =—(Ep2 - Epl).
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[To TeopemMe 0 KHHETHUYECKOM SHEPTUU 3Ta padoTa paBHA H3MEHEHUIO KHHETHUECKON dHEPTUu
TeN:

A =Ek2 - Ek1

CnemoBarenbno Ek2 —Ek1 =—(Ep2 —Epl) wim Ek1l + Epl = EK2 + Ep2.

CyMMa KHHETHMYECKOH M TMOTEHIHUAJBLHOW JHEPrUM TeJl, COCTABJIAKWIIUX 3aAMKHYTYIO
CHCTEMY M B3aUMOJEHCTBYIOIIMX MEXIY C000i CHIaMM TATOTEHUS U CHMJIAMM YIIPYTOCTH,
0CTAeTCHA HEM3MEHHOI.

OTO YTBEpPKICHUE BBIPAKACT 3AKOH COXPAHEHUA IHEPZuU B MEXaHU4ecKux mporeccax. OH
SBJISIETCS ClIe/ICTBHEM 3aKOHOB HbroToHa.

Cymmy E = EK + Ep Ha3bIBaroT moJIHOMH MeXaHHMYECKO DHEPrHei.

I[Monnast MexaHnyeckasi JHEPrusi 3aMKHYTON CHCTeMBI TeJl, B3aMMOJAeHCTBYIOIIUX MEKIY
€000l TOJBbKO KOHCEPBATMBHBIMHM CHJAMH, IPH JIOOBIX JABHKEHHMAX J3THX TeJ He
usMmensiercs. [lpoucxoasT Juiub B3aUMHbIE NPeBPALIEHUs MOTEHIIHAILHOI YHEPIUHU TeJ B
HX KHHETHYECKYI) JHEpPrur0, M Hao00pOT, WJM Iepexo] JHEPruv OT OJAHOr0 TejJa K
Apyromy.

E =Exk + Ep = const

3aKOH COXpaHEHWs MEXaHWYECKOW SHEPIHH BBIMOJIHSAETCS TOJBKO TOrJa, KOrja Tella B
3aMKHYTOM CHCTEME B3aMMOJCHCTBYIOT MEXIy c000il KOHCEpBAaTHMBHBIMU CHJIAMH, TO €CTb
CUJIaMHU, 1T KOTOPBIX MOKHO BBECTH IOHATHUE MOTEHIINAIBLHON SHEPTUH.

B peanbHbIX yCIOBHUSX NPAKTUYECKH BCErJa Ha JBWXKYIIMECS Tela Hapsay C CUJaMu
TATOTEHUS, CUJIAMU YIPYTOCTH U JIPYTUMHU KOHCEPBATUBHBIMU CUJIAMU JIEUCTBYIOT CUJIBI TPEHUS
WJIU CUJIbl CONPOTUBIIEHUS CPEIBI.

Cuna TpeHus HE SBIIICTCS KOHCEPBATUBHON. PaboTa CHIIBI TPEHUS 3aBUCHT OT JTMHBI ITYTH.

Ecan mexny Tenamu, COCTaBISIOIMIMMHU 3aMKHYTYIO CHUCTEMY, ACHCTBYIOT CUJIbl TPEHUS, TO
MEXaHWYeCKass SHEpPrusi He coxpaHsercs. YacTh MEXaHWUYeCKOW HHEPruu MPEeBpaIlaeTcs BO
BHYTPEHHIOIO SHEPTHUIO TeN (HarpeBaHue).

Onucanue yCTAaHOBKH.

Jns paboThl UCHONB3yeTCsl YCTAaHOBKA, MOKa3aHHas Ha pucyHke. OHa mpescTaBiseT coOoi

YKpEIJIEHHBIN Ha IITaTUBE AMHAMOMETP ¢ puKcaTopom 1.

B R o R B o K o ¢ |

[TpyxnHa AMHAMOMETpa 3aKaHYUBACTCS MMPOBOJIOYHBIM CTEPKHEM C KproukoMm. Dukcatop (B
YBEIMYEHHOM MaciiTtabe OH TMOKa3aH OTAEIbHO — TMoMe4YeH mudpoi 2) — 3T0 Jierkas
mIacTUHKA U3 mpoOku (pazmepamu 5 X 7 X 1,5 mmMm), mpope3aHHast HOKOM 110 ee IieHTpa. Ee
HACAXMBAIOT HA IPOBOJIOYHBIA CTEpXKEeHb IuHamMomerpa. DUKcAaTOp IOJDKEH IMepeMeIIaThecs
BIIOJIb CTEP)KHS C HEOOJNIBIINM TPEHHEM, HO TPEHHE BCE XKe JIOJDKHO OBITh JOCTATOYHBIM, YTOOBI
¢dukcarop cam 1o cebe He majgayl BHU3. B 3TOM Hy)XHO yOeauThCs mepes HadaioM padoThl. J{is
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3TOro (hPUKCaTOp yCTAHABIMBAIOT y HIJKHETO Kpas IIKajdbl Ha OrpaHMYUTEIHHON ckobe. 3arem
pacTAruBarOT U OTIIYCKAOT.

@ukcaTop BMECTE C IPOBOJIOYHBIM CTEPKHEM JIOJDKEH HOJIHATHCS BBEPX, OTMEYas 3TUM
MaKCHUMaJIbHOE YAJMHEHHUE NPYKUHBI, PABHOE PACCTOSHUIO OT YIopa 10 puKcaTopa.

Ecnu monmHATh Tpy3, BUCSAIIMKA HAa KPIOYKE JAWHAMOMETpA, TaK, YTOOBI MpYyXHHA HE ObuIa
pacTsHyTa, TO IOTCHIMAIbHAS DHEPIHs I'Py3a M0 OTHOLIEHUIO, HAIIPUMED, K TOBEPXHOCTHU CTOJIA
paBaa mgh. Ilpu naneHuu rpysa (OIyckaHue Ha paccTostHhe X = h) MOTeHIMajdbHAas YHEPTus
rpy3a yMEHBIIUTCS HA
E1=mgh
a dHEeprus NpYyXUHbI IIpH ee 1eopMaly yBEIUUNBACTCS Ha
E2=kx?/2
IHopsinok BBINOJHEHHUS PAOOTHI
1. I'py3 u3 HaOopa 1o MEXaHUKE IPOYHO YKPEIUTE Ha KPIOUKE TUHAMOMETpA.

2. IlogHuMuTe pyKOH Ipy3, pasrpysxas Npy>KUHY, 1 yCTaHOBUTE (PUKCATOP BHU3Y Y CKOOBI.

3. Ornycrure tpy3. Ilamas, rpy3 pactsHer npyxunHy. CHUMHUTE TPy3 U IO IOJOKEHUIO
¢dukcaropa u3MepbTe JMHENKON MaKCUMaIbHOE YAJIMHEHUE X MIPYKUHBI.

4. IToBropuTe ONBIT IATH pa3. Haiimute cpennee 3nauenue h u x

5. Ioncunraiite E;,=mgh u E2,=Kx?/2

6. Pe3ynbraTel 3aHecure B TaOIUILY:

Ne h=Xmax, hep=xc , E1cp, E2cp,

ONBbITAM M n I[)Kp I[)Kp Etep/ Eacp
1

2

3

4

5

7. CpaBHuTe OTHOUIEHUE E/cp/ E2cp C €AMHUILIEH U CIENIaliTE BBIBOJ O MOTPEIIHOCTH, C KOTOPOM
ObUI IPOBEPEH 3aKOH COXPAHEHHSI SHEPTHH.
8. OTBeTbTE Ha KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHas padora Ne 3. BoinoJsiHenue jiaboparopHoii padorsl «Onpenesienue
BJIA’KHOCTH BO31yXa)

Heab: ocBOUTH NIPHEM ONPEIEIEHNUS] OTHOCUTEIBHOM BIa’KHOCTH BO3/1yXa, OCHOBAHHbBIN
Ha MCMOJIb30BAaHUH IICUXPOMETPA.

Oo6opynosanmue: 1. [lcuxpomerp

Meroanyeckue yKasaHus:

Teopus:

B armocdepHoMm Bo3myxe Bcerjga MpUCYTCTBYIOT Tapbl BOJBI, KOTOpas HCHapsieTcs C
MOBEPXHOCTU MOpEH, peK, OKEaHOB U T.II.

Bo3z0yx, cooepoicawuii 6005101 nap, Ha3vlam BIAAKHBIM.

BnaxxHOCTh BO3/1yXa OKa3bIBaeT OTPOMHOE BIUSHUE Ha MHOTHE MPOLIECCHl Ha 3emiie: Ha
pa3Butue (Gaopsl U GayHbl, Ha ypoxkKail CebX03. KYJIbTYp, Ha MPOAYKTUBHOCTh KMBOTHOBOJICTBA
U T.1. BnaxxHocTh Bo3/1yxa uMeeT 0OJbIIIoe 3HAUCHUE IS 37I0POBbBS JIIOICH, T.K. OT HEE€ 3aBUCUT
TEIJIOOOMEH OpraHW3Ma 4YeloBeKa ¢ OKpyxaromed cpemoil. I[lpum HU3KON BIaXHOCTH
MPOUCXOIUT OBICTPOE HCIAPEHHE C MOBEPXHOCTU M BBICHIXAHHE CIM3UCTOM 00OJOYKM HOCA,
TOPTaHH, YTO MIPUBOIUT K YXY/IICHUIO COCTOSTHUS.

3HAUUT, BJIAXHOCTh BO3[AyXa HAI0 YMETh H3MEpsTh. I KOTMYECTBEHHOH OIEHKU
BJIQXKHOCTH BO3/1yXa UCIOJB3YIOT MOHSTHS aOCOTIOTHOW U OTHOCUTENILHOM BIIAYKHOCTH.

AOCOJIIOTHAS BJIAKHOCTh — BEIMYMHA, TOKA3bIBAIOIIAsl, Kakas Macca MapoB BOJBI
HaxoauTcs B 1 M? Bo3ayxa (T.e. 3TO IUIOTHOCTH BOJsIHOTO mapa). OHa paBHaA MapIHaTbHOMY
JABJICHUIO TTapa MpU JAHHOW TeMIepaType.
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IMapuuajibHOoe NaBjeHHE Mapa — 3TO JaBIEHHE, KOTOPOE OKa3bIBal OBl BOISHON Mmap,
HaXOJSAIINNCS B BO3yX€E, €Il Obl BCE OCTaNIbHBIE ra3bl OTCYTCTBOBAJIU.

OTHocHTeIbHAS BJAKHOCTb BO3/yXa — 3TO BEJIMUMHA, OKA3bIBAIOIAs, KAK JIaJieK map
OT HACBILEHUS. DTO OTHOILIEHHE MapLUaIbHOTO AABJICHUS P BOJSHOTO Iapa, COAEp Kallerocs B
BO3JlyX€ TIpU JIaHHOW TeMmIeparype, K JaBJICHUIO HACBHIIIEHHOTO  Tapa Po Ipu TOM ke
TEeMIEpaType, BEIPAKEHHOE B MPOICHTAX:

v L 0%
£y

Ecnmu BO3myx HE COAEpXHUT MapoB BOJBI, TO €ro abCONIOTHAs M OTHOCHTENIbHAs
BIaxHOCTh paBHbI 0. IIpenenbHOe 3HaueHne oTHOCUTENBHOM BiaxkHOCTH — 100%. HopmanbHoi
JUISL YEJIOBEYECKOTO OpraHu3Ma CUUTAeTCs BIaKHOCTh 60%.

s U3MEpEeHUs BIIQXKHOCTH BO3/yXa UCIOJIB3YIOT
puOOpbl TATPOMETPHI U ICUXPOMETPBbI.

1. Konagencanuonusbiii rurpomerp. COCTOUT U3 YKpPEIUIEHHOM Ha MOJCTaBKE
METAJUINIECKON KPYTIIol KOPOOOUKH C OTIOIMPOBAHHON TUIOCKOW MOBEPXHOCTHI0. B KOpoOoUKe
CBEpXYy UMEIOTCS JIBa OTBEpCTUA. Uepe3 0JIHO U3 HUX B KOPOOOUKY HANMUBAIOT 3QHP U BCTABISAIOT
TEPMOMETP, a JPYyroe COCOUHSAIOT C PE3UHOBOM Trpymel. JlelicTBUE KOHAEHCALIMOHHOTO
TUTPOMETPA OCHOBAHO Ha OIPENIEIEHUH TOUKH POCHI.

Touka pocbl —omo memnepamypa, npu Komopou 0OAHOU NAp, COOEPHCAWULICS 6
8030yxe, CMAaHOBUMCSl HACLIUEHHBIM.

[IponyBaroT BO3ayX dYepe3 3gup (C MOMOIIBI0 PE3UHOBOM TPYIIN), MPU ITOM dPUp
OBICTPO HMCTAPSAETCS U OXJAKIAET KOpoOouky. Cioil BOASHOTO IMapa, HaXOAIIUIHCS BOIU3U
MOBEPXHOCTH KOpOOOYKHM, Onmaromapss TemIOOOMEHy TOXKE€ CTaHeT oXJaxnatecs. llpu
OTIpE/ICICHHOW TeMIlepaType 93TOT BOJSHOW TIap HAYHET KOHJCHCHPOBAThCI W  Ha
OTIIOJIMPOBAHHON TMOBEPXHOCTH KOPOOOUKM TMOSBISIOTCS Kamenbku Boabl (poca). Ilo
TEPMOMETPY ONPENENSIOT 3Ty TeMIIeparypy, 3To U OyAeT Touyka pockl. B tabnuue «/laBnenue
HACBIIIEHHBIX MMAPOB U WX IMJIOTHOCTH MPH PA3TUYHBIX TEMIIEpaTypax» MO TOYKE POCHI HAXOJSAT
a0COTFOTHYIO BJIAKHOCTH — COOTBETCTBYIONIYIO 3TOH TeMIIepaType IUIOTHOCTH IMAapOB WM HMX
JaBJICHHUE.
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JlaBJieHHe HACBIIIEHHBIX MIAPOB M UX ILIOTHOCTD IPH Pa3JIMYHBIX TeMIEpPaTypax
pup paryp
t, °C p,Ma | p*107%, t, 0C p.a | p*I1073, t, °C p,a | p*I1073,

Kr/m® Kr/m® Kr/m®
-5 401 3,24 6 933 7,30 17 1933 14,5
-4 437 3,51 7 1000 7,80 18 2066 15,4
-3 476 3,81 8 1066 8,30 19 2199 16,3
-2 517 4,13 9 1146 8,80 20 2333 17,3
-1 563 4,47 10 1226 9,40 21 2493 18,8
0 613 4,80 11 1306 10,0 22 2639 19,4
1 653 5,20 12 1399 10,7 23 2813 20,6
2 706 5,60 13 1492 11,4 24 2986 21,8
3 760 6,00 14 1599 12,1 25 3173 23,0
4 813 6,40 15 1706 12,8 26 3359 24,4
5 880 6,80 16 1813 13,6 27 3559 25,8

UtoObl HAWTH OTHOCHUTEIHHYIO BIAXXHOCTb, HAJ0 JABJICHHE HACBHIINIEHHOTO TMapa MpH
TEMIEpaType TOYKHM POCHI pa3feNuTh Ha JaBJICHHME HACBILICHHOIO Iapa IpH TeMIeparype
OKPY’KaroIIIEero BO31yxa 1 YMHOKUTb Ha 100%.

2. BoaocHoii rurpomerp. Ero pabora ocHoBaHa Ha TOM, 4YTO OO0E3KUPEHHBII
YeJI0OBEYECKUM BOJIOC NPU YBEIWYEHHMM BIIAXKHOCTH BO3/1yXa YIUIMHSETCS, & IPU YMEHBIIEHUU
BJIQXKHOCTH YyKOpauuBaercs. Bonoc o0opaumBaroT BOKpYTr JETKOro OJ0Ka, MPUKPENHUB OJUH
KOHEI K paMe, a K ApPyroMy MOABEIMIMBAIOT rpy3. IIpy M3MeHeHMM UIMHBI BOJIOCA yKa3aTenb
(cTpenka), TpUKPEIUICHHBIM K OJIOKY, OyameT JBuraThes, mepemeniasch mo mkaie. [lkamy
IPagyUpyIoT [0 STAIOHHOMY NPHOOPY.

ST ‘h}; o
& \“‘“maw!\“‘ L S,
\“\\ - . w
|
|

3. Ilcuxpometp. (0T rpeuy «mucuxpua» - xon0ja). CocTouT U3 ABYX OJUHAKOBBIX
TepMOMETPOB. Pe3epByap ogHOTO M3 HUX 00EpHYT MapJiei, OmyIeHHON B cocyn ¢ Bomoi. Boma
CMayMBaeT Mapil0 Ha pe3epByape TepMOMETpa W Mpu €€ ucnapeHuu oH oxinaxnaaercsa. I[lo
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pPa3HOCTH TEeMIIepaTyp CYXOro M BJIQKHOT'O TEPMOMETPOB IO ICHUXPOMETPHUYECKOW TabiuIle
OIpENIeNIAI0T BIAKHOCTh BO3/lyXa.

3adanue: OTBETHTE MIUCHMEHHO HAa BCE IIOCTABJIICHHBIC BOITPOCHI U IPUCTYIUTC K

BBIINNOJIHCHHUIO pa6OTBI.

Xoa padoThl.
3ananme 1. MI3MepuTh BIa)KHOCTh BO3/lyXa ¢ HIOMOILBIO ICUXPOMETpA.

1. TloaroroButh TaOIUILY JJISl 3AMMKCH PE3YyITATOB U3MEPEHUN U BHIYUCIICHHI:
Ne omnbiTa tcyxoro, OC tsnaxmoro, OC At, OC o0, %
1

2. PaccMoTpeTh ycTpoiicTBO IICHXPOMETPA.

3. Ilo moka3aHMSM CyXOro TEpMOMETpa HW3MEPHThb TEMIIEpaTypy BO3AYXa tcyxoro B
MTOMEILEHNH.

4. 3anmcaTh OKa3aHUS TEPMOMETPA, pe3epByap KOTOPOro 0OMOTAaH MAPIEH tanaxworo

5. Bbruncaute pa3HOCTh MOKa3aHUN TEPMOMETPOB At = teyxoro = tnasmoro

6. Ilo ncuxpomerpudeckoi TaO e ONIPEICTUTh BIAKHOCTh BO3AyXa ()

7. Pe3ynbTaThl U3MEPEHH U BHIYUCIICHHUM 3aHECTH B TaOIUILY.

8. CnemnaiiTe BBIBOJ O TOM, HOpMaJIbHAS JIU BIIAKHOCTH BO3/TyXa B TIOMCIIICHHH.

9. OrtBeTbTe HA KOHTPOJIBHBIE BOMPOCHI.

KOHTPOJIBHBIE BOITPOCHI

1. Tlouemy mpu mpoayBaHUU BO3AyXa depe3 3(pup, Ha MOTMPOBAHHON MOBEPXHOCTH CTEHKHU
KaMepbl THTPOMETpa NMOSBIsIETCA poca? B kakoil MOMEHT MosBIIsIeTCs poca?

2. Tlouemy TmoOKa3aHUS «BJIQKHOTO» TEPMOMETpa MEHbBIIE TIOKa3aHUM  «CyXOro»
TepMoMeTpa’?

3. Moryr M B XOJ€ OMBITOB TEMIEPATYPhl «CYXOT0» H «BIAXKHOTO» TEPMOMETPOB
OKa3aThCsd OJJMHAKOBBIMU?

4. Tlpu KakOM yCIIOBHH PAa3HOCTH IMOKA3aHHUI TEPMOMETPOB HAMOOIbINAasI?

5. Moxer nu Temmeparypa «BJIQKHOT0» TEPMOMETpPa OKa3aThCs BBINIE TEMIEPATYPHI
«CyXxoro» TepmomeTpa?

6. Cyxol W BIIQKHBIH TEPMOMETP MCUXPOMETPA MOKA3BIBAIOT OJIHY M Ty XK€ TEeMIIepaTypy.
KakoBa oTHOCHTENbHAS BIaKHOCTH BO3/1yXa?

7. KakuM MOXeT ObITh MpeieIbHOE 3HAUYCHUE OTHOCUTEILHOM BIAKHOCTH BO3yXa?

Kputepun oneHuBaHMS BHINOJIHEHUSA 3aJaHU I
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OrneHKa «OTJIMYHO)» BBICTABIISETCS, €CIIM pabOoTa BBITIOJHEHA CAMOCTOSTEIILHO B MOJTHOM
o0beMe ¢ COOJIOJICHUEM HEOOXOJMMOHM IOCIIECIOBATEILHOCTH IPOBEJCHUS OIBITOB U
U3MEpPEHUI; B TPEJICTABICHHOM OTYETe MPAaBUIBHO M AaKKypaTHO BBIMOJTHEHBI BCE 3aIUCH,
TaOJIMIBI, PUCYHKH, YEPTEKH, T'pa(UKH, BBIYUCICHUS M CIEIaH BBIBOJ, a TAK)KE MPEICTABICHBI
OTBETHI Ha JIOTIOJTHUTEIHHBIC BOTIPOCHL.

O1ieHKa «X0POII0» BHICTABJISCTCS B TOM CIIydae, €CJIM BBIMTOJTHEHBI TPEOOBAHHS K OIICHKE
5, HO: OBUIO JOMYIIEHO BAa-TPU HEI0UYETa, MM He Oojee 0JHOW HerpyOoil OMMOKM 1 OTHOTO
HEJ0YeTa, WIH B Ipoliecce paboThl 00paliaivch K MPEroIaBaTelIio 3a KOHCYJIbTallueH.

OreHKa «y/JA0BJIETBOPUTEIBLHO» BBICTABIISICTCS B TOM Cllydae, €ciid paboTa BBIOJHEHA
HE MOJIHOCTBIO, HO 00BEM BBIITOIHEHHOW YaCTH TaKOB, YTO MOJKHO CJI€JIaTh BBIBOJIBI, MJIU €CIIH B
XO/J1€ TIPOBECHHMSI ONBITA U I3MEPECHUI OBLIH JIOMYIICHBI CIICAYIONINE OITHOKH:

a) OMBIT TPOBOJWICS B HEPAIMOHAIBHBIX YCIOBHUSAX, YTO MPHUBEIO K IOJYYCHHIO
PE3YJIBTATOB C OOJIBIICH MOTPENTHOCTRIO;

0) wiu B oTueTe OBUIM JOMYIICHBI B OOIIEH CIOXHOCTH He Ooliee OBYX OLIMOOK, a,
UMEHHO, B 3alUCSAX CAWHMII U3MEPCHHS, B BBIYMCICHHSX, rpadukax, TabmuIax, cxemax, He
NPUHIUITHAIBHOTO JUTsl JAHHOM paboThI XapakTepa, He MOBIUSBIINX HA PE3yJIbTAT BBITIOJTHEHUSI.

OneHka «HeyT0BJIETBOPUTEIbHO)» CTABUTCS B TOM CIIy4ae, €clid: paboTa BBITIOJHEHA HE
MOJIHOCTBIO, U 00BEM BBIITOJIHEHHOM YacTH pa0dOThI HE TIO3BOJIAET CAeIaTh MPABUIbLHBIC BHIBOIbI
WM B X0JI¢ pa0OTHI M B OTYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYCHHEIC B
TPeOOBAHUAX K OILIEHKE «3).

JlabopaTtopnass padora Ne 4. BeinosHenue JaGopaTropHoii  padoThI
«JuexkrpoeMkocTh. Kongencaropbn»

easn:

1. O3HakoOMJIEHHE C MOCTOBBIM METOJOM H3MEPEHUs DICKTPUUYECKON EMKOCTH

KOH/JIEHCATOopa.

2. Onpenenenre 3aKOHOB CIIOKEHUSI €eMKOCTEH TTPH NapaJljIeIbHOM U MOCJIeI0BATEILHOM
COEIMHEHUH KOHAEHCAaTOPOB.

Oo0OopynoBaHue: MCTOYHUK MEPEMEHHOrO TOKA, Mara3uH STAJIOHHBIX KOHJIEHCATOPOB,
U3MepsieMble HEM3BECTHBIE KOHJEHCATOPBI, OCHUILIOrpad, peoxops (peocTaT, BKIFOYSHHBIN Kak
MOTEHITUOMETD).

Teopernyeckas 4acTb

Ecnu yenuHeHHOMY NMPOBOJHUKY COOOIIMTH 3JIEKTPUUYECKUH 3aps]l Q, TO MOTEHIHUA
IIPOBOJHMKA IPUMET HEKOTOPOE 3HAYECHUE @0, IPUYEM Q ~ ¢, T.€. Q=C-¢. Cle10BaTeNbHO,
Q.

14

ANEKTPUYECKasi EMKOCTh YEIUHEHHOTO MpoBoaHUKA. Ennnuna émkoctu — dapan (D).

Konaencaropom Ha3piBaeTCs CUCTEMa M3 JIBYX OJM3KO PACIOJIOKEHHBIX MPOBOIHUKOB
(00KMamoK), pa3AeNeHHBIX CJI0eM JUAJIeKTpuka. B 3aBucUMOCTH OT (GOpMBI  OOKIAgOK
KOH/IEHCATOPHI OBIBAIOT TUIOCKHE, IIMJIMHIPUIECKUE U ChEepUIEeCKHe.

ITon emKOCTBIO ( KOHJEHCaTopa TMOHUMAaeTcs (u3nveckass BETUYHMHA, paBHAS
OTHOIIEGHHIO 3apsija Q, HAKOIUIGHHOTO B KOHJEHCATOpe, K Pa3sHOCTU MOTEHIHANOoB (g, —p,)

C=

MCKAY €TO O6KHaI[KaMI/I:
Q
(2l ) .
SJ'IGKTPOCMKOCTB KOHACHCAaTOpa 3aBUCUT OT €ro q)OpMI)I, rCOMETPHUICCKUX
pa3sMCpoB U I[I/IBHGKTpI/I‘IeCKOf/'I MNPOHUIIACMOCTHU CPCABI, 3aHOHHHIOL[IeI>’I MMPOCTPAHCTBO MCKIAY
oOKkJ1aKaMu. B cirydae miockoro KoHaeHcaTopa

Cza-zivs, (1)

C=
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rie  £,=8,85°'102 ®/M — onmekTpuueckas TOCTOSIHHAS; &— JMDJIEKTPHYECKAs

MPOHUIIAEMOCTh CpEeJlbl, 3alOJHSIONICH MPOCTPAaHCTBO MexAy oOkiagkamu; d — paccTosHue
MEXy IJIAaCTUHAMH, S - IUIOL[a1b 0OKIaI0K.

Hpyroii BakHEHIIEH XapaKTEPUCTUKON KOHJIEHCATOpa SIBJISIETCS HANPsKeHHue Mmpoodos,
T... MHHHMAaJbHAs PAa3HOCTh TOTEHIMAIOB Ha OOKIaJKaX, TPH KOTOPOH MPOMCXOIUT
JNEKTPUYECKUN paspsij depe3 CIOoW NUAIeKTpuka B KoHaeHcatope. [IpoOuBHOe HampspkeHue
3aBUCHT OT ()OPMBI U Pa3MEPOB OOKIIAJO0K U OT CBOMCTB JIUIJICKTPUKA.

[Ipy mpakTUYECKOM HCIONb30BAaHUM KOHICHCATOPOB JJISl TOJYYEHHUS HEOOXOJUMOU
€MKOCTH COOMpAlOT Oaraped M3 OTAEIBHBIX 3JEMEHTOB, COCIUHSS MX IOCJEJA0BATEIbHO WIH
napauieNbHoO.

[Ipy mocaenoBaTeJLHOM COCIUHEHWH KOHJEHCATOPOB 3apsA] Ha OOKIagKaX OCTaeTcs

BeJIMUMHOM nocrosHHoi: Q = Q, = Q, = ..., HanmpspxeHus cymmupyrores: U =U, +U, + ...
Toraa aneKTpoeMKOCTb:
1 51
—— = Z— : 2
CHOCJI, i=1 Ci

IIpu nocienoBaTeNbHOM COECAUHEHUN HA KaXIbI U3 KOHACHCATOPOB IPUXOAUTCS JIUIIb
4acTh PA3HOCTH NOTEHUUAIOB A¢@ HaNpsyKEHWs] UCTOYHMKA, BCJIECICTBUE HYErO0 YMEHBIIAETCS
BO3MOXHOCTb NPO00sI KOHJIEHCATOPOB.

IIpn mapaJuleIbHOM COEIUHEHUM KOHJEHCATOPOB HANPSIKEHHE OCTAeTCA BEIMYHHON

nocrossHHOM: U =U, =U, = ..., 3apsaxg 6arapen konaeHcatopoB: Q=0Q, +Q, +... .
Torzma o01mmas 31eKTPOEeMKOCTb:
n
Crp. = zci ' )
i=1

[IpoOuBHOE HampspKeHHE TakoW OaTaped paBHO NPOOMBHOMY HANpSIKEHUIO TOTO U3
KOHJICHCATOPOB, Y KOTOPOTO OHO HauMEHBIIIEE.
IHopsinok BbINOJHEHHS Pa0OTHI

1. CoOparp memnp mo cxeme, M300paxeHHOW Ha puc. 1, MOJAKIOYMB KOHAEHCATOP
HEU3BECTHOM d11eKTpoéMKoCcTH C ) .

2. BKIIOYMTH UCTOYHMK NMUTaHUS U ocumiiorpad, J0KIaTbcs MOSBICHHUS Ha DKpaHe
ocruiorpada CUHYCOUIBI.

3. Ha mara3use emkoctell yctaHOBUTh 3HaueHHe eMKocTH 0,5 Mk®. C momonipio 1BHKKa

peocTata IoOUThCA Ha dKpaHe ocuuiuiorpada npsamoit nuHu. Brectn 3Havyenus |, |, C, B
Tabmuny 1.

4. Tlo ¢popmyne (12) Beruucnuth Cy, . Pe3ynbraTsl 3aHecTy B Tabnuiy 1.

5. IloBroputs myHKTH 1-4 nns C, = 2,0; 4,0 mx®. 3anucars 3Havenus |, |, C,u Cyy
B Ta0nwmIy 1.

6. IToBTopuTs 1. 1-5 U1 KOHAEHCaTOpa HEM3BECTHOH dnekTpoéMkoctu Cy, .

7. PaccunTtath cpenHHME 3HAYCHHS HEU3BECTHBIX EMKOCTEH, aOCONIIOTHYIO U
OTHOCHUTEIIbHYIO MOTPEIIHOCTH W3MEpPEHUH U 3aHecTu B Tabmumy 1.

8. Coenunnth n3MepeHHble kKoHaeHcatopel Cy, U Cy, TOCIEN0BAaTEIBHO U IIOBTOPUTH

nyHKTHI 1-5. 3anucare 3Havenus |, |,, C, B Tabmumy 2.

1
9. Paccuntats o ¢popmyie (12) Cyocqr - Pe3ynbrarsl 3anecT B TadIHIy 2.
10. HaiiTu 0o0IIyr0 37€KTpOEeMKOCTh TPHU MOCIeA0BaTeIbHOM coenuHeHun Cp,p 1O Gopmyrie

(2) nns cpennux 3HayeHut Cy,u Cy, .
11. OnieHUTH OTHOCUTEIBHYIO TOTPEITHOCTD:
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e= |C31cc. - CTEOP.| . 100% (13)
IKC.

12. Coeaunute u3MepeHHble KoHJeHcaTtopsl Cy, uC,,NapalieNbHO U U3MEPUTh HUX
001IIIyI0 eMKOCTb 110 ITyHKTaM 1-5. 3anucats 3Hauenus |, |, C, B Tabmaumy 2.

13. Paccuurats o popmyne (12) Cyppponr - PE3ynbTaThl 3anecTu B TadIHIy 2.

14. Haiitu o6uryto 31nekTpoeMKocTb Cppp TPU MAPaAJUICIIEHOM COSTUHEHUH 110 (hopMyIie

(3) nns cpenuux 3Hauennit Cy,u Cy, .

15. OueHUTh OTHOCHUTENBHYIO MOTPELIHOCTH 10 Gopmyiie (13)
Tabnuua 1.

Ne ] , C, C, AC, éc.

[1 | mm MM MKD MKD MKD %

Emkocts nepBoro konaencaropa C, :

1

2

3

cp

Emkocts BTOporo konaencaropa C,, :

1

2

3

cp

Tabnumna 2.

Ne | I, C, C, | AC, Ec Cror. | €

[ MM | MM | MKD MK | MKD | % MK® | %
D

ITpu nocnenosarensHoM coequnennn Cy,u Cy,:

1

2

3

cp

[Tpu nmapamnensHom coequaennn Cy u Cy,:

1

2

3

cp

KoHTpoJibHBIE BONIPOCHI

1. Yto Ha3bIBaETCS AJIEKTPOEMKOCTHIO YEIUHEHHOTO MPOBOAHUKA? OT 4ero oHa 3aBUCUT?
2. B kakux enuHHUIIAX U3MEPSETCS IEKTPOEMKOCTh?
3. Uro mpencrapisieT co00i KOHAEHCATOP?
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4. Onuimure yCTpOMCTBO U MPUHIMI AeiicTBUS MocTa COTTH.

5. Tpu OIMHAKOBBIX KOHJEHCATOpPa OAMH pa3 COEIUHEHBI I0CIEAO0BATENbHO, APYrol —
napaiensHo. Bo CKOBbKO pas u Koraa 3JIeKTpOeMKOCTh 6arapen Oyner Oosblie?

6. Hanwmcats Gpopmyity 37€KTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpA.

7. Kak ompenenuts O0OLIyI0 3JEKTPOEMKOCTh NpPU MapajuIeIbHOM U IOCIEI0BATEIHHOM
COeIMHEHNU?

Kputepun oueHuBaHMsI BbINOJIHEHUS 3a1aHUI

OreHKa «OTJIMYHO» BBICTABIISIETCS, €CIIM pab0OTa BBHITIOJHEHA CAMOCTOSTEIBHO B TIOJTHOM
obbeMe ¢ COONIOZCHUEM HEOOXOAMMOM TOCIEAOBATEIIbHOCTH MPOBEACHUS ONBITOB U
U3MEPEHHM; B MPEJCTaBICHHOM OTYETEe MPABWIBHO M aKKypaTHO BBIIOJIHEHBI BCE 3allUCH,
TaOIMIIBI, PUCYHKH, YEPTEXKH, TpadUKu, BEIYUCICHUS U CACIAaH BBIBOJI, a TAK)KE MPEICTABIICHBI
OTBETHI HA JIOTIOJIHUTEILHBIE BOTIPOCHI.

OreHKa «X0po1I0» BHICTABIISETCS B TOM Cllydae, €Clid BBIMOJIHEHBI TPeOOBaHUS K OLIEHKE
5, HO: OBLIO AOMYIICHO J1Ba-TPH HEJ0YETa, MM He OoJiee OAHON HEerpy0oii OIMOKH U OJJTHOTO
HEeJ0YeTa, WIH B Ipoliecce paboThl 00palaliich K MPernojaBaTello 3a KOHCYIbTallueH.

OrneHKa «yJA0BJE€TBOPUTEIbHO» BBICTABISETCS B TOM Cllydae, €ciid paboTa BBINOIHEHA
HE IT0JIHOCTBIO, HO 0OBEM BBIIOIHEHHOM YaCTH TAKOB, YTO MOXKHO CHENATh BBIBOILI, UJIN €CIU B
X0JI€ MPOBECHUS OMbITA U U3MEPEHHUM ObUIH TOMYIIEHBI CICYIONINE OIIUOKH:

a) OMBIT MPOBOJAWJICS B HEPALMOHATBHBIX YCIOBHUSX, YTO MPHUBEIO K MOIYyYCHHIO
pe3yabTaTOB C OOJBIIEH MOTPEIIHOCTHIO;

0) uiu B oTueTe OBUIM JOMYILEHbI B OOIIEH CIOKHOCTH He Oojee ABYX OIIMOOK, a,
MMEHHO, B 3allUCAX E€AMHUI] U3MEPEHHUs, B BBIYHMCICHUSX, Tpadukax, Tabnuiax, cxemax, He
MPUHIIMITAATIBLHOTO JUIsl TAaHHOU paboThl XapakTepa, He MOBIHUSABIINX HA PE3YyJIbTAT BHIIOTHEHUS.

Or1eHKa «HeYy10BJIETBOPUTEIbHO)» CTABUTCS B TOM Cllydae, ecii: paboTa BBITIOJHEHA HE
MOJTHOCTHIO, U 00BEM BBITIOJTHEHHOM YacTH paOOThI HE TIO3BOJISET CAENaTh MPAaBUIbHBIC BBIBOIBI
WJIU B XOJIe pa0OThI U B OTYETE OOHAPYKUJIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIC B
TpeOOBaHUSX K OI[EHKE «3».

JlabopaTopnas padora Ne 5. «3akon Oma nist yyactka nenu 0e3 /1C». «3akon Oma
JJIS1 IOJTHOM Lenu».

Heab: yoemuTbcsi B TPaBUIBHOCTH TEOPETUYECKUX IOJIOKEHHHA, PAacCMOTPEHHBIX Ha
TEOPETUYECKHUX 3aHATHIX, MOBTOPUTH M 3aKPEMUTh TEOPETHUECKUI MaTepHhall dTUX 3aHSATHM; —
MOJYYUTh TPAKTUYECKUN ONBIT YTEHHUS M COOPKH AJIEKTPHUYECKUX CXEM, a Takxke pabdoThl ¢
3JIEKTPOOOOPYOBAHUEM; — HAYUUTHCS CHUMATh MOKa3aHUs 3JIEKTPOM3MEPUTENBHBIX MTPUOOPOB,
00pabaThIBaTh MOTydYECHHBIE TaHHBIC M HA UX OCHOBE JIETIaTh BHIBOJIBI O XapaKTePe MCCIIEeTyeMbIX
IIPOLIECCOB.

OobopynoBanue:

1) amnepmerp,

2) BOJIBTMETD,

3) UCTOYHMK TUTAHUS,

4) Habop pe3uCTOpPOB,

5) npoBOAa COEMHUTENbHBIE.

Meroanyeckue yKasaHus:
Teopernyeckoe onucanue
Cuita TOKa Ha y4yacTKe LENU IpsiMO MPOMOPIMOHAIbHA TPUIIOKEHHOMY K HEMY HarpsikeHuto U

1 00paTHO MPONOPIHOHATbHA COMPOTUBIICHUIO 3TOrO yyacTka R:
—
I==.] 15.3
: ( )


http://school.xvatit.com/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:A104-1.jpg
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3akon Oma wuMeeT oOuYeHb MpocTyio (opMy, HO JOKa3aTh OKCIEPUMEHTAIBLHO €ro
CIPaBEIMBOCTh JOBOJIBHO TPYAHO. Jle1o B TOM, YTO pa3HOCTh IMOTEHIIMAJIOB HA YYacTKe
METAJUIMYECKOTO MMPOBOJAHUKA JaXe Tpu OONBIIONH CHIIE TOKa Majia, TaK Kak Majo

COIIPOTUBJICHHUEC ITPOBOAHHKA.
3ag!afme: OTBCTHTC NMHCBMCHHO Ha BCC IIOCTABJICHHBIC BOIIPOCHI W IIPUCTYIIUTC K

BBITIOJTHCHH IO pa6OTBI.

Xox padoTbI:
PabGora menutcs Ha ABE YACTH.
I. MccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKCHUS HA TAHHOM y4acTKe I .
AmMrniepmerp 1.11.=
Boabr™meTp 11.4.=

1. CobpaTh 37EKTPUYECKYIO IIENb 0 CXEME.
2. 3aMKHYTh LIETIb M TPH TOMOIIM peocTaTa JOBECTH HAMpsSKEHUE Ha 3a)KUMax

pesucropa a0 1B, 3aTtem 1o 2B u 1o 3B.
3. 3mMepuTh COOTBETCTBEHHO CUITYy TOKA. Pe3ynbTaTsl H3MEpeHuii 3aHECTH B TAOJIHUILY.

(CompoTtuBiieHHE y4acTKa MOCTOSTHHOE. )
4. Ilo pe3ynpTaTaM U3MEpPEHUN TOCTPOUTH TpadUK 3aBUCUMOCTH CHJIBI TOKA

OT HAIIPSPKCHUA.

Hanpsmxenue U, B

Cunatokal, A

Crnenatp BBIBOJ:
II. UccnenoBanme 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBIICHUS] Y4ACTKa LETIH.
1. CoOpatp 1ens mo cxeme 1, BKIIOUMB B HEE PE3UCTOp, conpoTuBieHreM 1 Om.
2. [Tpu momomm peocrata yCTAHOBUTh Ha KOHIIAX y4acTKa HanpshkeHue 2B.
3. I3MepuTh cUily TOKA B IIETIH.
4. IToBTOpUTH OIBIT ABAXKIBI C PE3UCTOPOM conpoThuBiIeHHEM 2 OM 1 4 Om, Kaxabli pa3
yCTaHaBIIMBas IIPU NIOMOILM peocTaTa HanpskeHue 2B.
5. Pe3ynbrarhl n3MepeHuii 3aHECTH B TAOJHUILY.
ITocrosinHOE HanpspkeHue U = 2B.

ConpoTHBieHne 1 2 3 4 5
yuactka R, Om
Cunartokal, A



http://school.xvatit.com/index.php?title=%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C._%D0%9F%D0%BE%D0%BB%D0%BD%D1%8B%D0%B5_%D1%83%D1%80%D0%BE%D0%BA%D0%B8
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6. ITocTpouts rpaduk 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHBIICHUS Y4aCTKa MPHU MOCTOSHHOM
HaIPSOKCHUU.
LA

o—++++—+—+++++—R Oom
1 2 3 4 5

7. CI[CJIaTb BbIBOZ O 3aBUCUMOCTU CHJIBI TOKA OT COIIPOTUBJICHUA.

8. C,I[CJ'IaTb BBIBOZA O TOM, COOTBCTCTBYIOT JIM PE3YJIbTAThI pa6OTBI 3aKOHY Owma AJI1 y4aCTKa

LCIIN.

KOHTpOﬂbeIe BOHpOCI)I:
=X
1. COFHaCHO 3aKOHy OMa COHpOTI/IBHeHI/Ie y‘IaCTKa nenun I ) O3Ha‘laeT JIKX 3TO, YTO
COHpOTI/IBJIeHI/Ie 3aBUCHUT OT CHUJIBI TOKA UJINU HaHpﬂ)KeHI/Iﬂ?
2. qTO TAaKOC y,HeHbHOC COHpOTI/IBHeHI/Ie HpOBOHHI/IKa?

3. B kakux equHHUIAX BbIpaXkaeTcs yAeIbHOE CONPOTUBIIEHUE IPOBOAHUKA?

Kpurtepuu onieHuBaHus BbINOJTHEHHUA 3aaHUi

O1eHKa «OTJHYHO» BBICTABIISETCS, €CIIM PadOTa BBINOJIHEHA CAMOCTOSTENILHO B TIOJTHOM
o0beMe ¢ COONIOACHHUEM HEOOXOAMMOW TOCIEAOBATEILHOCTH TMPOBEACHUS OMNBITOB U
U3MEpEHUl; B TNPEACTaBIEHHOM OTYeTe MPAaBMIBHO M AaKKypaTHO BBIMOJHEHBI BCE 3aIlUCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TPa(UKH, BRIYUCICHHUS U CIIEJIaH BBIBOJ, a TAKXKE MPEIICTABICHBI
OTBETHI Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

O1eHKa «XOPOII0» BBICTABIISECTCS B TOM CIIy4ae, €CIIM BBHITIOJTHEHBI TPEOOBAHUS K OLEHKE
5, HO: OBLIO AOMYIIEHO JIBa-TPH HEJ0YeTa, UM He OoJiee OAHOM HerpyOoil OMMOKH U OJJTHOTO
He/IoueTa, WK B Tporiecce paboThl 00palaiuch K Mpero1aBaTelio 3a KOHCYIbTalreH.

O1eHKa «yA0BJIETBOPUTEIbHO» BHICTABISIETCS B TOM CiIydae, €cii paboTa BBINOIHEHA
HE TIOJTHOCTHIO, HO 00HEM BBIIIOJIHEHHON YaCTH TaKOB, YTO MOYKHO CJENIaTh BBIBOJIBI, HJITH €CITH B
XO/Ie MPOBECHHUS OIBbITA U U3MEPEHUI ObUTN IOMYILEHb! CIEAYIOIINE OUTHOKH:

a) OIBIT TPOBOJMJICS B HEPAIMOHAIBHBIX YCIOBHAX, YTO MPHUBEIO K IOIYYCHHIO
pe3yabTaTOB ¢ OOJNBIIEH MOTPEUTHOCTHIO;

0) wiu B oTyeTe OBUIM JOMYIIEHbI B OOIIEH CIIOKHOCTH He Oojiee OBYX OUIMOOK, a,
UMEHHO, B 3alMCAX €IMHULl M3MEPEHMs, B BBIUMCIEHUSX, rpadukax, Tabnuuax, cxemax, He
NPUHIUITHAIBHOTO TSl TAHHOH paboThI XapakTepa, He MOBIUSABIINX HA PE3YJIbTAT BHITIOTHECHUSI.

O1eHKa «HeY/A0BJIETBOPUTEIBHO» CTAaBUTCS B TOM Cllydyae, eclii: paboTa BBIIIOJIHEHA He
MIOJTHOCTHIO, U 00BEM BBIITOJIHEHHON YaCTH PaOOTHI HE TMTO3BOJISIET CIENIATh MPABHIILHBIC BBIBOIBI
WIN B X0J1¢ pabOThI ¥ B 0TYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUYEHHbBIE B
TpeOOBaHUAX K OLEHKE «3».

Jladoparopnasi padora Ne 6. OnipenesieHue 3J1eKTPOMATHUTHOM HHIYKITHH
Iesb: U3y4HTh SBJICHUE DJIEKTPOMATHUTHON HHAYKIIUH.
OobopynoBanue:
1. Mummmamnepmerp,
2. KaTyliKka-MOTOK,
3. Mar"ur AyrooOpasHbIi,
4. MarHuT MOJOCOBOIA.
MeTtoanyeckue yKasaHus:


http://school.xvatit.com/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:A104-2.jpg
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Teopus

B3aunmuast cBsI3b 2JIEKTPUYECKUX U MAarHUTHBIX TOJIeH Oblila ycTaHOBIJIEHA
BBITAlOIIUMCS aHTTuicKuM ¢usukom M. @apaneem B 1831 r. OH OTKpBLT
SBJICHUE 3JIEKTPOMATHUTHON UHIYKIUH.

MHorouuciaeHHbie onbIThl Dapaiest MOKa3bIBaAIOT, YTO C MOMOIIBI0 MArHUTHOTO TOJIA
MO>KHO MOJIYYHUTh 3JIEKTPUUECKUN TOK B IIPOBOIHUKE.

SIBeHMe DJIEKTPOMATHUTHON WHIYKIMHU 3aKII0OYAETCS B BOSHUKHOBEHUH
JIEKTPUUYECKOT0 TOKA B 3aMKHYTOM KOHTYpE IIPU U3MEHEHUHU MAarHUTHOTO MOTOKA,
MIPOHU3BIBAIOIIETO KOHTYP.

Tok, BOSHUKAIOUINI MPH SIBJICHUU HJIEKTPOMArHUTHOW MHIAYKIIUH,

Ha3bIBAIOT HHAYKUMOHHBIM.

B snextpuyeckoit nienu (pucyHoK 1) BO3HUKAET WHIYKIIMOHHBIN TOK, €CITU €CTh
JBIPKEHUE MarHWTa OTHOCUTEIILHO KaTYIIKH, MUK Ha00opoT. HampaBiieHne WHIyKIIMOHHOTO
TOKa 3aBUCHUT KaK OT HANpaBJICHUS JBUKEHUS MarHuTa, Tak U OT PACIOJI0KEHUS €ro MOTIOCOB.
MHIyKIMOHHBIN TOK OTCYTCTBYET, €CIIM HET OTHOCUTEIBLHOTO TIEPEMEIICHHS KaTYIIKU U
MarHura.

Pucynok 1.
Ctporo roBopsi, pu JABUKEHUU KOHTYpa B MarHUTHOM I10JI€ TEHEPUPYETCS HE
OIIPECIICHHBIN TOK , a ONpEeeIIEHHas 3. 1. C.

») ¢ :fffn{)
\J

—

®

Pucynok 2.

@dapanel SKCIIEPUMEHTAIILHO YCTAaHOBUJI, YTO PU U3MEHEHUM MAarHUTHOTO IOTOKA B
npoBojAmeM KoHType Bo3HuUKaeT OJIC wuHaykumu Euw;, paBHas CKOPOCTH HW3MEHEHUs
MarHUTHOTO IIOTOKA Yepe3 MOBEPXHOCTh, OTPAHUYEHHYIO0 KOHTYPOM, B3SITOM CO 3HAKOM MUHYC!

AD

Fi¥:

Orta ¢opmyna BblpaxkaeT 3akoH Dapazes: 3. 1. ¢. MHIAYKIUMU paBHA CKOPOCTHU
M3MEHEHHUS] MarHUTHOT'O MIOTOKA Y€PE3 IOBEPXHOCTh, OTPAaHUUYEHHYIO KOHTYPOM.

3Hak MUHYC B (hopmyIie oTpaxkaeT mpaBuio JleHa.

B 1833 rogy JleHn oOmBITHBIM IyTEM JOKa3ajl YTBEPKACHHE, KOTOPOE
Ha3bIBaeTCs npaBuiioM JIeHa: MHAYKIIMOHHBIA TOK, BO30YKIaeMblii B 3aMKHYTOM KOHTYpE MpHU
M3MEHEHNN MarHUTHOTO MOTOKA, BCETJa HANpaBJEH TaK, YTO CO3JaBa€MOE UM MAarHUTHOE I0JIe
MPENSITCTBYET U3MEHEHUIO MATHUTHOTO MTOTOKA, BBI3bIBAIOIIETO WHYKIIMOHHBIN TOK.

IIpu Bo3pacraHuum MarHuTHOro noroka ®>0, a &mwy; <0, T.e. 3. O. C. UHIYKIHUH
BBI3BIBAET TOK TAaKOTO HAINIPABJIEHMS, IPY KOTOPOM €r0 MarHUTHOE I0JI€ YMEHbIIAET MarHUTHBIN
IIOTOK 4Yepe3 KOHTYP.

[Ipu ymenbmieHMH MarHuTHOro motoka <0, a &uuy >0, T.e. MarHuTHOE TMOJe
MHIYKIIHOHHOTO TOKA YBEJTMYMBACT YOBIBAIOIINI MarHUTHBIM MOTOK Yepe3 KOHTYD.
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[IpaBuno JleHua umeeT TIyOOKHUH (PU3NYECKUN CMBICI — OHO BBIpAXKaeT 3aKOH
COXpaHEHHMsS PHEPTUU: €CJIM MAarHUTHOE IO0Jie Yepe3 KOHTYpP YBEIMUMBAETCS, TO TOK B KOHTYpE
HaIpaBJIeH TaK, YTO €r0 MarHUTHOE I10JIE HAIpPaBJIEHO IPOTUB BHEIIHEIrO, a €CJIM BHEIIHEE
MarHUTHOE I0JIe Yepe3 KOHTYP YMEHbIIAETCs, TO TOK HAlpaBjeH TakK, YTO €ro MarHUTHOE IoJie
HOJIEP’KUBACT 3TO YOBIBAOIIIEE MArHUTHOE TIOJIE.

OJC uHAyKIMM 3aBUCUT OT pa3HbIX NpuyuH. Eciam BABUTaTh B KaTyIIKy OJAMH pa3
CWJIBHBIH MarHur, a B APyroil — cialblid, TO TTOKa3aHUs TpuOopa B EPBOM ciydae OyayT Oomee
BbIcCOKMMH. OHU OyayT Oojiee BBICOKMMHU U B TOM Ciy4ae, KOTJa MarHUT JBHKETCs ObIcTpo. B
KaXIOM M3 TNPOBENEHHBIX B OJTOM paboTe ONbITE HAmpaBleHHE HHIYKIMOHHOTO TOKa
onpezensercs npaswioM Jlenna. Ilopsgok ompeneneHus HampaBlIeHUsS MHIYKIIMOHHOTO TOKa
MOKa3aH Ha PUCYHKE 2.

Ha pucyHke ciHUM 1[IBETOM O0O3HAU€HBI CUJIOBbIE JMHUM MAarHUTHOTO IIOJIS
MIOCTOSSHHOTO MarHuTa M JIMHUM MarHUTHOTO IOJII MHIYKIIMOHHOTO TOKa. CHWIIOBBIE JIMHUU
MarHUTHOTO TOJIS BCErja HampaBieHbl OT N K S — OT CeBEpHOro MOJt0ca K I0KHOMY IOJIIOCY
MarHura.

[To mpaBuny JleH1a UHAYKIIMOHHBIN 3JIEKTPUYECKU TOK B IPOBOJHUKE, BOSHUKAOLIUI
pY M3MEHEHHH MAarHUTHOTO TOTOKA, HANpaBJeH TaKUM 00pa3oM, YTO €ro MarHWTHOE IoJie
MPOTUBOACUCTBYET HM3MEHEHUI0 MAarHUTHOro mnoroka. [losTomy B Karymike HampaBlieHHE
CWJIOBBIX JIMHUI MAarHUTHOIO MOJISI HPOTHUBOMOIOKHO CUJIOBBIM JIMHUSAM ITOCTOSSHHOTO MarHura,
BeJlb MarHUT JBW)KETCA B CTOPOHY KaTylmlku. HampaBieHue Toka HaxOJuM [0 MpPaBUILY
OypaBumKa: eciii OypaBUHK (C TIPaBOM HApE3KOW) BBUHYMBATH TaK, YTOOBI €Tr0 IMOCTYIATEIHHOE
IBUKEHHE COBHAJIO C HANpPaBIEHUEM JIMHUN MHIYKIMM B KaTyIIKe, TOrJa HaIllpaBJICHUE
BpallleHUs1 PYKOSATKU OypaBuMKa COBIIAJIA€T C HAIIPABJIECHUEM UHIYKIIMOHHOIO TOKa.

[ToaTomMy TOK Yepe3 MUJUTMAMIIEPMETP TEUET ClIeBa HAMPaBO, KaK MOKa3aHO Ha PUCYHKE
1 xpacHoll cTpenkoi. B ciydae, KOrja MarHAT OTOABHUIAETCS OT KaTYyIIKH, CUJIOBBIC JIMHUU
MarHUTHOTO TOJI HMHJIYKIMOHHOTO TOKa OyAyT COBHaJaTh IO HANpABJICHUIO C CHIIOBBIMHU
JMHUSMH IOCTOSIHHOT'O MarHuTa, 1 TOK Oy/IeT Teub clipaBa HaJleBo.

Xoa padoTsl
[ToaroroBwTe A7 OTYETA TAONUILY U TIO MEPE MPOBEACHUS OTBITOB 3aMOTHUTE €E.

Hamnpasnenus
OTKJIOHEHUS
IToxazanus CTpPEJKU Hanpasnenne MHIYKIMOHHOTO
Ne HelictBug ¢ MHJITMaMIEPMETPa, MUJLIHAMIIEPMETPA TOKa
/0|  MarHUTOM U MA (BmpaBo, BIE€BO (mo npasuity JleHua)
KaTyIIKOH WJIN HE
OTKJIAHSETCS)
1 bBeicTpo BCTaBUTH
MarHuT B ;
KaTyIIKy (— BESE
CEBEPHBIM
MOJIFOCOM
2 |OcraBUTH MarHuT R I\
B KaTylIlKe ‘ :
HETOABMXHBIM tn is V)

nocJe omneita |

3 bBeicTpo ?
BBITAIIUTH <« ' )
MAarHuT u3 C -\

KATYILIKH
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11

12

bricTpo
npuOIIN3UTH
KAaTYLIKY K
CEBEPHOMY
MIOJIFOCY MAarHuTa
OcTraBUTH
KATYLIKY
HETIOIBUKHOMN
1ocJie oneita 4
bricTpo
BBITAIIUTh
KATYLIKY oT
CEBEPHOTO
MOJIFOCA MarHuTa
MenneHno
BCTaBUTh B
KAaTYIIKy MAarHuT
CEBEPHBIM
MOJIFOCOM
MenneHno
BBITAIIUTh
MarHuT u3
KaTyLIKU

BBICTPO BCTaBHUTH
B  Karymky 2
MarHuTa

CEBEPHBIMU
MTOJIFOCAaMU
BBICTPO BCTaBUTH
MarHut B
KATYIIKy FOKHBIM
[IOJIFOCOM
bricTpo
BBITALLUTH
MarHut n3
KATyIIKA  IIOCJIE
onsITa 10

BBICTPO BCTaBUTH
B  Karymky 2
MarHuTa
I0’KHBIMU
MOJIFOCaMU
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3anucaTh 0OUIMii BBIBOJ 110 paboTe Ha OCHOBE MPOBEIEHHBIX HAOIIOACHUH.

KoHnTposbHbIe BONIPOCHI:

1. B dewm 3akiodaeTcs SBICHHUE 3JIEKTPOMAarHUTHOW UHTYKIIUH?

N

Kaxoii Tok Ha3bIBarOT MHYKIIUOHHBIM?

3. CdopmynupyiTe 3aKOH JEKTpOMarHuTHOW nHIyKinn. Kakoit hopmynoi o

ONUCBIBAETCA?

&

Kax dhopmynupyercs npasmiio Jlenma?

5. KakoBa cBsi3b npaBuiia JIeHna ¢ 3aKOHOM COXpaHEHUsI SHEPTUH?
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Kputepun oueHuBaHMs BbINOJIHEHUS 3aIaHUI

OrneHKa «OTJIMYHO» BBICTABIISIETCS, €CIIM paboTa BBITIOJHEHA CAMOCTOSTEIILHO B IMIOJTHOM
o0beMe ¢ COOJIOJICHUEM HEOOXOJMMOHM IOCIIECIOBATEILHOCTH IPOBEJCHUS OIBITOB U
U3MEpPEHU; B TPEICTaBICHHOM OTYETE MPAaBUIBHO M aKKypaTHO BBIMOJTHEHBI BCE 3aIlWCH,
TaOJIMLBI, PUCYHKH, YEPTESHKH, Tpa(UKH, BBIYUCICHUS M CICIaH BBIBOJ, a TAK)KE MPEICTABICHBI
OTBETHI Ha JIOTIOJTHUTEIHHBIC BOTIPOCHI.

O1ieHKa «X0POIII0» BHICTABJISCTCS B TOM CIIydae, €CJIM BBIMTOJTHEHBI TPEOOBAHHUS K OIICHKE
5, HO: OBLIO AOMYIIEHO J1Ba-TPH HEJ0YeTa, MU He OoJiee OAHOH Herpy0oii OIMOKH U OJJTHOTO
HEJ0YeTa, WK B Ipoliecce padoThl 00paIiaivch K MPernoaaBaTeliio 3a KOHCYJIbTaIlueH.

OrneHKa «yJA0BJIETBOPUTEIBLHO» BBICTABIISICTCS B TOM Cllydae, e€ciid paboTa BBINOJHEHA
HE MOJIHOCTBIO, HO 00BEM BBIITOJTHEHHONW YaCTH TaKOB, YTO MOXKHO CJI€JIaTh BBIBOJIbLI, MU €CIIA B
XO0/J1¢ TIPOBECHHMSI ONBITA U I3MEPECHUI OBLIH JIOMYIICHBI CIICAYIONINE OITHOKH:

a) ONBIT TPOBOJWICS B HEPAIMOHAIBHBIX YCIOBHUSAX, YTO MPHUBEIO K IOJYYCHHIO
PE3YIIBTATOB C OOJIBIICH MOTPEITHOCTHIO;

0) wiu B oTueTe OBLIM JOMYIICHBI B OOIIEH CIIOXKHOCTH HEe Oojiee IBYX OHIMOOK, a,
UMCHHO, B 3alMCSAX CAMHUI[ M3MEPCHHS, B BBIUMCICHHUSX, rpadukax, Tabnmiax, cxemax, He
NPUHIUITHAIBHOTO JUTsl TAHHOM pabOoThI XapakTepa, He MOBIUSBIINX HA PE3yJIbTAT BBITIOJTHEHUSI.

OrneHka «HeyT0BJIETBOPUTEIbHO)» CTAaBUTCS B TOM CIIydae, eclid: paboTa BBIIOJIHEHA HE
MOJIHOCTBIO, U 00BEM BBIIMTOJIHEHHOM YacTH paOdOThI HE TIO3BOJISET C/IeIaTh MPAaBUIbHBIC BHIBOIBI
WM B X0JI¢ pa0OTHI M B OTYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYCHHEIC B
TPeOOBAHUAX K OILIEHKE «3).

Jladoparopnasi padora Ne 7. Untepdepenuns u fudpakuus cBera

Henab: SKcCrIepUMEHTANIBHO U3YUYHTh SIBICHNE UHTEP(EPEHIINH U AUPPAKIIUHU.

OdbopynoBanmne:

CTaKaHbl C PACTBOPOM MbLJIa, KOJIBIO MMPOBOJIOYHOE C PYUKOW, KallpOHOBAs TKaHb,
KOMIIAaKT-AMCK, JJaMIIa HAKAJINBAHUS, IITAHT€HIIMPKYJIb, 1BE CTEKIISIHHBIE TUIACTUHBL, JIE3BUE,
MUHIET, KalPOHOBAsl TKaHb.

Meroan4yeckue yKasaHus:
Teopus
HnTepdepeHiys — sBIEHUE XapaKTEepHOE I BOJH JHOOOH MPHUPOJIBI: MEXaHWYECKUX,
ANEeKTpOMarHuTHeIX. "VHTepdepeHlrs BOJH — CIOKEHHUE B MPOCTPAHCTBE JBYX (MU
HECKOJIbKMX) BOJIH, MpPHU KOTOPOM B pa3HBIX €ro TOYKax IOJIyyaeTcs YCWIEHUE WIN

ociabieHue Pe3YIBTUPYIOIIEH BOJIHBI . st oOpazoBaHus YCTOMYHUBOM
UHTEPPEPEHITMOHHON KapTHHBI HEOOXOTUMBI KOTEPEHTHBIE (COTJIACOBAHHBIE) HCTOYHHKHU
BOJTH.

KorepeHTHBIMU Ha3bIBAIOTCS BOJIHBI, UMEIOIINE OJJMHAKOBYIO YaCTOTY IIOCTOSHHYIO
paszHoCTh (ha3. yciaoBHUS MAKCHMyMOB YCIOBHSI MUHUMYMOB, rae k=0; + 1; £ 2; + 3;...
(pa3HOCTh XO0Jla BOJIH paBHAa YETHOMY YMCIY IMOJIyBOJH). BomHbl oT ucrounukoB S1 u S2
npuaytr B Touky C B oaumHakoBbIX (hazax u "ycunsaT Apyr apyra’. - ¢asbl KojeOaHui -
pasHocTh (pa3 A=2Xmax — aMIIUTYya pe3yabTupyomeil Bonnsl, rae k=0; + 1; + 2; + 3;...
(pa3HOCTH XO71a BOJIH paBHA HEYETHOMY YHUCITY TMOIYBOJH) BomHbl 0T nctounukoB S1 u S2
npuayT B Touky C B mpoTuBo(dazax u "moracsat Apyr Apyra”. - ¢a3bl KoaebaHuil - pa3HOCTb
ha3z A=0 — amrmuTy1a pE3yNBTUPYIOMIEH BOTHBI.

WutepdepeHiiionHas KapTHHA — PETYJISIpHOE YepeioBaHue 00J1acTel MOBBIIIEHHONW U
MIOHMKEHHOM HWHTEHCUBHOCTH cBeTa. VHTepdepeHuuss cBera — MPOCTPAHCTBEHHOE
NepepacipeeICHUe SJHEPTUN CBETOBOTO U3JIyUYEHUs NPU HAJIOKEHUU JBYX MM HECKOJIBKUX
CBETOBBIX BOJIH. (CienoBareNbHO, B SBJICHUAX MHTepdepeHunu U aAudpakmuu cBera
coOuoaeTcsl 3aKOH COXpaHeHHs sHepruu. B oOmacti nHTep(hepeHIIur CBETOBasI SHEPTHs
TOJIBKO Mepepacipenensercs, He NpeBpalasch B Jpyrue BHIbl 3Hepruu. Bospacranue
SHEPIUU B HEKOTOPBIX TOYKaX MHTEPPEPEHIIMOHHONW KapTUHBI OTHOCHTEIBHO CyMMapHOU
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CBETOBOM SHEPruM KOMIIEHCUPYETCSI yMEHbIIEHUEM €€ B JpYruxX TOodkKax (cymMmapHas
CBETOBAasl SHEPrHsl — 3TO CBETOBAasl SHEPIrHsl IBYX CBETOBBIX IIYYKOB OT HE3aBUCHMBIX
HMCTOYHHUKOB).

CaeTuible [T0JIOCKH COOTBETCTBYIOT MAaKCUMYyMaM 3HEPruu, TEMHbIE — MUHUMYMaM.

Jludpakius — sBICHUE OTKJIOHEHHUS BOJHBI OT MPSMOJIMHEWHOTO PaclpoOCTpaHEHUS
IPU MPOXOXKICHUM dYepe3 Majlble OTBEPCTUS M OrMOaHMM BOJHOM ManbIX MPENsTCTBUIL.
VYcnosue nposiBiaenus audpakuuu: d < , rae d — pa3mep MpensaTcTBUs, - JAJTUHA BOJHBIL.
Pazmeps! npensaTcTBUi (OTBEPCTUI) TOJKHBI ObITh MEHBIIE WM COM3MEPUMBI C JUIMHOU
BoJIHBL. CyIliecTBOBaHME 3TOTO SBJICHUS (IU(paKIMK) OrpaHUYUBAET 00JacTh IPUMEHEHHUS
3aKOHOB TI'€OMETPUYECKOH ONTHUKM U SBIAETCS MNPUYMHOW Ipejena paspeluaromien
CIIOCOOHOCTH
ONTUYECKUX MTPHUOOPOB.

JudpakimonHass penieTka — ONTHYCCKHH TpuOOp, TMPEACTABISIOMUN CcOO0M
NEPUOJINYECKYIO CTPYKTYPY U3 OOJIBIIOr0 YUCIa PEryJIIpHO PACHOJIOKEHHBIX JIEMEHTOB, Ha
KOTOPBIX MpoucxoauT audpaxmust csera. LlTpuxu ¢ onpeneneHHbIM W TOCTOSHHBIM IS
JAHHOM  IU(PAaKLUMOHHOM pemeTkn npoduiieM TMOBTOPSIOTCS 4Yepe3  OAMHAKOBBIN
npoMexyTok d (mepuon pemeTkr). CriocoOHOCTh TUGPAKITMOHHON PEIICTKH PACKIIIbIBATh
[aJaloLMi Ha Hee My4YOK CBeTa MO JJMHAM BOJIH SIBJISIETCS €€ OCHOBHBIM CBOMCTBOM.
PaznuuaroT oTpaxkarenbHbIE W MPO3pavyHble AU(PaKIUOHHBIE pEHIeTKH. B coBpeMeHHBIX
npubopax MPUMEHSIOT B OCHOBHOM OTpakaTelbHble NU(PPAKLUOHHBIE PEUIETKH. Y CIOBUE
HaOmroAeHNs TUPAKIIOHHOTO MAaKCHMyMa:

3ajaHue: OTBETbTE NMUCHMEHHO Ha BCE IOCTABJICHHBIE BONPOCHI M MPUCTYIHUTE K
BBITIOJTHEHUIO Pa0OThI

Xoa padoTbI:

OnbiT 1. OmycTuTe NPOBOJOYHYIO PaMKy B MbUIbHBIA pacTBOp. Ilponabmionaiite u
3apHucyiiTe MHTep()EepPEeHIIMOHHYIO KapTUHY B MBIJIbHOH IIeHKe. [Ipy OCBeIIeHuN TIeHKU OelbIM
CBETOM (0T OKHa WJIM JIaMIIbl) BOSHMKAET OKpAIllMBAHNUE CBETJIBIX MOJIOC: BBEPXY — CUHUH 1IBET,
BHU3Y — B KpacHbli 1BeT. C MOMOUIbIO CTEKJISSHHOW TPYOKH BBIIYHTE MBUIbHBIM ITYy3bIpb.
[Tponabmonaiite 3a HuM. [lpu ocBemeHMM ero OenbIM CBETOM HaOII0JAalOT 00pa3oBaHUE
[BETHBIX HHTEpPEpeHIMOHHBIX Kojen. [lo Mepe yMmeHbIIEHHs TOJIIMHBI IUIEHKH KOJbLa,
pacImupssch, IepeMeIIatoTCsl BHU3.

OTBeThTE Ha BOIIPOCHL:

1. ITouemy MBUIBbHBIE ITY3bIPU UMEIOT PAYKHYIO OKPACKY?

2. Kakyro popMy UMEIOT paay>KHbIe OJIOCHI?

3. INouemy okpacka ITy3bIpsi BCE BpeMst MEHSIETCs1?

OIIBIT 2. TuwaTenbHO IPOTPUTE CTEKIITHHBIE MIJIACTUHKH, CII0)KUTE UX BMECTE U COXKMMUTE
nanbliaMu. M3-3a He wuaeanbHOCTH (OPMBI  CONPUKACAIOIIMUXCS TOBEPXHOCTEH MEXIy
IUTACTUHKaMM 00pa3yloTcsi TOHYAWIIMe BO3AYIIHbIE MYCTOTHI, JaloIlue SPKUE pPaTyKHbIE
KOJIbIIEOOpa3Hble WM 3aMKHYTble HempaBUIbHOW (opmbl mojockl. [Ipu M3MeHeHMM CHITBI,
C)KMMAIOIIe! TUIACTHHKH, PACIoNoKeHHE U (hopMa MOJIOC U3MEHSIOTCS KaK B OTPaKEHHOM, TaK U
B IIPOXOSILIEM CBETE. 3apUCYUTE YBUJICHHBIC BAMH KapTHHKU.

OTBeThTE Ha BOIIPOCHL:

1. [loueMy B OTHEIBHBIX MECTAaX CONPHUKOCHOBEHUS IJIACTUH HAONIOAAIOTCS SPKHUE PATy>KHBIE
KOJIbLIEOOPa3HbIe WM HENPaBUIbHON (hOPMBI OJOCHI?

2. [Touemy ¢ W3MEHEHHWEM HaKMMa HW3MEHSIOTCS (opMa W PACIONIOKEHHE TOTYIEHHBIX
UHTEpEPEHIIMOHHBIX TT0J0C?

OIIBIT 3. Ilonoxxutre TrOPU3OHTAIIBHO HAa YpPOBHE TJla3 KOMMAKT-AMCK. YTO BBI
Habmronaere? O0bsacHUTE HabI0AaeMble siBIeHUsA. OnuinnTe HHTEPPEPEeHINOHHYIO KapTHHY.

OIIBIT 4. Bo3pmMuTe ¢ MOMOIIBIO TUHIIETA JIE3BUE O€30MacHON OPUTBBI M HarpeuTe ero
HaJl TUIaMEHEM TOPEJIKU. 3apucyiiTe HabII0JaeMyI0 KapTUHY
OTBETHTE HA BOMPOCHI:

1. Kaxoe siBjeHue Bbl HaOmr01a11?
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2. Kak ero MOxHO OOBSICHUTH?

3. Kakue nBera, u B KakoM MOPSAJIKE MOSBIAIOTCS HA TMOBEPXHOCTH JIE3BUSA MPHU €ro
HarpeBaHuu?

OIIBIT 5. IlocMOoTpuTE CKBO3b KAIPOHOBYIO TKAaHb HA HUTh TOPSILICH JIAMIIBI.
[ToBopaunBast TKaHb BOKPYT OCH, HOOEWUTECh YETKOW AM(PPAKIMOHHOW KapTUHBI B BHUJIE JIBYX
CKPEIIEHHBIX TMOJ HPSIMbIM YIJIOM JAU(PPAKIMOHHBIX MOJO0C. 3apucyiiTe HaOII0AaeMblil
TU(PaKIMOHHBIA KpPECT.

OIIBIT 6. IlponaGmonaiite ABe MU(PAKIIMOHHBIC KAPTHHBI MPH PACCMOTPEHUU HHUTH
rOpsIIeil JaMIibl yepe3 IIelib, 00pa30BaHHYI0 T'yOKaMH IITAHTEHIUPKYIA (TIPH MIHMPHHE INEIH
0,05 mm u 0,8 mm). OnumuTe W3MEHEHHE XapakTepa WHTEPGEpPEHIIMOHHOW KapTHUHBI IpHU
IUIABHOM IIOBOPOTE IUTAHT€HLUUPKYJIsl BOKPYT BEPTHKAIbHOW OcH (1pH mupuHe menu 0,8 mm).
OTOT ONBIT MOBTOPUTE C JBYMS JIE3BUSIMHU, MPHXKAB HUX JAPYr K Apyry. Onummre Xxapakrep
UHTEP(PEPEHIIMOHHOMN KapTUHBI.
3anuiuTe BBIBOABL. YKaXHUTE, B KAKUX U3 MPOJETAHHBIX BaMH OIBITOB HAOIIOATOCEH SIBICHHE
uHTephepeHmn? audpaxumn?

Kputepun BbicTaBIeHUS] OLEHKHU

OneHka «OTJIMYHO» BBICTABIISETCS, €CJIM pad0Ta BHIIIOJHEHA CAMOCTOSITENILHO B IIOJTHOM
o0bemMe ¢ coOmoeHNeM HEOOXOAUMOHM IOCIeNOBAaTeIbHOCTH MPOBEJACHUS OIBITOB U
U3MEpPEHUl; B NPEJICTaBICHHOM OTYETE MPAaBUIBHO U AKKYpaTHO BBINOJIHEHBI BCE 3aIMCH,
TaOJIULIbI, PUCYHKH, YEPTEXKH, TpadUKH, BHIYUCICHUS U CIENaH BBIBOJI, a TAK)KE MPEICTaBICHBI
OTBETHI Ha JJOMOJIHUTEIbHBIE BOIPOCHI.

OreHKa «X0POII0» BBICTABISETCS B TOM CIydae, €CIH BBIIOJIHEHbI TPEOOBaHUS K OIICHKE
5, HO: OBUIO JOMYIIEHO JBAa-TPU HeIoueTa, WK He 0ojiee OJHOM HerpyOol OmMOKH U OJHOTO
HEeJ0YeTa, WIH B Ipoliecce padoThl 00paliainch K MpernogaBaTelto 3a KOHCYIbTaluei.

OneHka «yA0BJIETBOPUTEJIBbHO» BHICTABIIETCS B TOM Cllydae, €ciid paboTa BBINOJIHEHA
HE TOJHOCTHIO, HO 00bEM BBINOJIHEHHON YaCTH TaKOB, YTO MOYKHO CZAEaTh BBIBOJbI, MJIU €CIIU B
X0/J1€ IPOBEACHMSI ONIbITA U U3MEPEHUN OBLIN TOMYIIEHBI CIEAYIOIINE OLINOKU:

a) OMNBIT MPOBOJWJICS B HEpAIMOHAIBHBIX YCIOBHUAX, YTO MPUBEIO K IOJYYCHHIO
Pe3yJIbTaToB C OOJIBIIEH MOTPEIIHOCTBIO;

0) uiu B oTueTe OBUIM JAOMYIIEHHI B OOIIEH CIOXKHOCTH He Oojee ABYX OIIHUOOK, a,
MMEHHO, B 3alUCSX €AMHMII U3MEPEHMs, B BBIUMCICHMSX, rpaukax, TabIuIax, cxemax, He
MPUHIIMITHATIBLHOTO JUIS JaHHOU paboThl XapakTepa, He MOBIUSBIINX HA Pe3Yy/IbTaT BBHIIOTHEHUS.

OneHka «Hey10BJIeTBOPUTEIBLHO» CTABUTCS B TOM Cllydae, €ciu: padoTa BBIOJIHEHA HE
HOJTHOCTBIO, 1 00BbEM BBINOJIHEHHON YacTH pabOThl HE MO3BOJISET C/IENATh IPABUIIbHBIE BBIBOBI
WIH B XOZIe padOThI U B 0TYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEJJOCTATKH, OTMEUYEHHBIE B
TpeOOBaHUAX K OLIEHKE «3».

JlabopaTopnasi paGora Ne 8. «3yyeHue cTpoeHus: aTOMHOIO SIAPA»

[enp: 3xcnepMMeHTAIbHOE 3aKpeIIieHHe 3HaHUi 110 TeMe: «CTpoeHrne aTOMHOI0
Aapa»

Kparkue Teopernyeckue cBeleHUus

Pabora mpoBoauTcs ¢ TOTOBOM (hoTorpadueil TpekoB IBYX 3apsDKEHHBIX YacTHI] (pHC.
npunaraercs). Tpexk | mnpunamiexut npotoHy, Tpek Il — dactune, kotopyro Hamo
UACHTUGUIMPOBATh. JIMHUM MHAYKUMHM MAarHUTHOTO TOJNS  THEepHEHIUKYISPHBI  Kparo
dororpadumn.

[Ton uneHTH(UKaLKMEN YaCTULIBI TOHUMAETCS YCTaHOBIIEHHE €€ TOXJECTBa ¢ M3BECTHOM
BaM YacTHIICH.

WNnentudukanuss HEW3BECTHOW YACTUIIBI OCYIIECTBISACTCS NYyTEM CpaBHCHHS €&
yIETBHOTO 3apsiia /M ¢ yAeNbHBIM 3aps0M IPOTOHA. JTO MOYKHO C/ENaTh, H3MEPUB U CPABHHB
paguychl TPEKOB YacCTUI[ HAa Y4acTKax TPEKOB. JICHMCTBUTEIBHO, IS 3aps’KEHHOW YacCTHULIBI,
JBYKYLICHCS IEPIECHAUKYIISIPHO TOJIS, MOXKHO 3aIACATh!
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CrenoBarenbHO, OTHOIIEGHHE YJECIBHBIX 3apsAJ0B YAaCTHI] PABHO OOPATHOMY OTHOIICHHIO
paguycoB UX TPACKTOPUH.

Pagnyc KpuBH3HBI TpeKa YacTUIBI ONPEACISAIOT cleayromuM odpa3oM. HakmaasiBaror Ha
¢dororpaduro JIUCT Mpo3payHoil Oymard M nepeBoAAT Ha He€ Tpek. (JTO HYXKHO Jienarh
OCTOPOXKHO, YTOOBI HE MOBpeAuTh GoTorpaduio). HauepTuTh 1BE XOPIBI K TPACKTOPUU TPEeKa U
BOCCTAHOBUTh K 3TUM XOpJaM B UX cepeluHe nepneHaukyispsl (puc 28). Ha nepecedyenun
NEPIEHANKYIISPOB JISKUT LIEHTP OKPYXKHOCTH, €€ paguyc U3MEpUTh MacIiTabHoO nuHeikoi. [1o
yKa3aHHOMY MacluTa0y BBIYMCIUTh UCTUHHBIN paanyc (MacmTad 1 cm — 7 Mm)

Puc. 28

Ilepeuens HeoOxoauMoro odopyrosanus: Gororpadus Tpeka, MaciITabHas JTUHEHKa.

Pabora B 1abopaTopuu
1. Ilepenectu Ha KajabKy TPEKH YacTUl] ¢ (hoTorpapusIMu.
2. Ha gororpaduu BuIHBI TPEKU sA1ep JErKUX 3JIEMEHTOB (mocieqHue 22 ¢M ux npoodera). Anpa
JIBUTAIMCh B MarHUTHOM Nojie ¢ MHAyKuueil B= 2,17 T, HampaBieHHOM NEpHEHAUKYISIPHO
¢dororpadumn.
3. V3mepuTh panuychl KpUBU3HBI TpeKa YacTHLbl | MpuMepHO B Hayalle M B KOHIEe Ipooera,
UCIIOJIB3YST POPMYJIBI

r= mo E, = mo
9.8

BBIYUCIIUTh CKOPOCTh U SHEPrHI0 B Hayaje M B KOHIE IpoOera v onpeaenuTbh Ha CKOJIBKO
M3MEHUJIACh DJHEpPrusl 4YacTUIbl 3a Bpems Impolera, eciaud U3BECTHO, 4TO dactuua |
UCHTU(PUIMPOBAHA KaK MPOTOH.

AE, =E,-E = mpU(? - mpU: =&(U§ _Ukz)
2 2 2

4. N3meputh pannyc KpuBU3HBI Tpeka yacTuibl |1 B Hayane e€ mpoGera 3Has, 4TO HadaJbHAas
CKOPOCTh 3TOM YacTUIbl paBHA HA4YaJbHOM CKOPOCTM MNPOTOHA (HMKHHUM TpEK), CPaBHUTh
ylleNbHbIe 3apsabl HEU3BECTHOM YacTHIBI W MpoToHAa. WeHTu(uIMpoBaTh YacTUILy IIO
pe3yJibTaTaM BbIYMCIICHHI.
5. OcranpHble TpekH MpUHAMIEKAT sAApaM JAeitepus U Tputusa. KakoMy HMEHHO sapy
npuHaaexat Tpek | u tpex 1V?
6. Pe3ynbpTaTel M3MEpeHUi 1 BHIUMCIICHUH 3anucaTh B Tabauiy 17.

Tabnuua 17-ucciegoBaHus Tpeka 3apsKEHHOM YacTHUIIbI.

a = s =
@ E g =) < ) 7 =
3 S E = £ Es = g > 2
X 535 L2 & &3 2 2 = 2 = g
= 0 ) N o Q
g 88 S= 8 S B 52 8 E - = B -
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2 3= | $2z% ¢ af Sy | BE 25E | = g &
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Conep:kanue oT4yera.

OT4éT NOKEH COEPIKATh:

1. Ha3zBanue paboTHI.

2. lens paboTHI.

3. IlepeueHb HEOOXOAUMOI0 OOOPYAOBAHMSL.

4. PucyHok

5. ®opMyIibl HICKOMBIX BEJTMYMH U UX MOTPENTHOCTEH.

6. Tabnuma ¢ pe3ynbTaTaMu U3MEPEHUN U BBIYUCIICHUH

7. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

7.1. [loueMy TpaeKTOpUHU YACTUL IPEICTABISIIOT COOON AYT'H OKPYKHOCTEN?

7.2. IloyeMy KpUBH3HA KaXJI0M TPaeKTOPUU U3MEHSAETCS OT Hadaia K KOHILy po0era 4acTHIbI?
7.3. OOBsICHUTE MPUYUHBI PA3IM4Ks B TOJIIWHE TPEKOB pasHbIX sijep? [louemy Tpek Kaxmoi
YaCTHIIBI TOJILIE B KOHIIE Tpobera, 4yeM B Havasie?

7.4. KaxoBa npu4nHa pa3nuuus B KpUBU3HE TPAEKTOPHM pa3HbIX saep?

7.5. Ha puc. 29 noka3as ()OTOCHUMOK CTOJIKHOBEHHS (L-4aCTHUIIbl C AaTOMOM KHCJIOpOJia B Kamepe
Bunbcona. Kakoil Tpek «BUIIKH» TPEACTABISIET COOOM TPEK spa KUCIOPOAa U KaKOM TpeKk -
yactuipl? [louemy?

7.6. Ha puc. 30 mokazaHo CTOJIKHOBEHHE JIBYX MPOTOHOB B (POTOIMYIBCHH. Tpek HayeTaromei
qacTuibl — o. Mcnomnb3ys puc. 30, cocTaBUTh YCIIOBHUE 3a/1a4l U PELINTh €e.

8.BbIBOJIbI 0 IpoieIaHHON padoTe.

Kputepun BbICTABIEHHUSI OI[EHOK

OreHKa «OTJMYHO» BBICTABISETCS, €CIIM paboTa BHITIOIHEHA CAMOCTOSTENILHO B MIOJTHOM
obbeMe ¢ CcOONOACHUEM HEOOXOAMMOM TIOCTEAOBATEIIbHOCTH TMPOBEACHUS OMNBITOB U
U3MEpPEHMl; B TPEJICTaBICHHOM OTYeTe MPAaBUIBLHO M AaKKypaTHO BBIMOJTHEHBI BCE 3aIlWCH,
TaOJINIIBI, PUCYHKH, YePTESKH, Tpa(UKH, BRIYHCICHUS M CIEJIaH BBIBOJ, a TAK)KE MPEJICTABICHBI
OTBETHI Ha JIOTIOJHUTEIbHBIC BOMPOCHI.

OrieHKa «XOPOIII0» BBICTABIISACTCS B TOM CITydae, €CII BBITIOJTHCHBI TPEOOBAHHS K OI[EHKE
5, HO: OBLIO JOMYIIEHO JIBa-TPU HEJ0UYETa, UM He OoJiee OMHON HErpyOoil OMMOKH U OJTHOTO
He09eTa, WIH B IIpoliecce padoThl 00paiaiich K MPeroaBaTellio 3a KOHCYJIbTaIueH.

OreHKa «yJA0BJIETBOPUTEIBLHO» BHICTABIICTCS B TOM Cllydae, €ciid paboTa BBIMOJHEHA
HE MOJIHOCTBIO, HO 00BEM BBHITTOTHEHHON YaCTH TAKOB, YTO MOYKHO CJI€JIaTh BBIBOJIbI, WU €CIIH B
X0/J1e TIPOBECHHSI ONbITA U U3MEPEHUN OBLIN JIOMYIICHBI CIIEAYIONINE OITHOKH:

a) OMBIT TPOBOJAWICS B HEPAIMOHAIBHBIX YCIOBHSIX, YTO MPHUBEIO K TMOTYYCHHUIO
PE3YJIBTATOB C OOJIBIICH IMTOTPEITHOCTHIO;

0) win B oTueTe OBUIM JOMYIIEHHI B OOIIEH CIOXKHOCTH HEe Oojiee ABYX OIIMOOK, a,
UMEHHO, B 3aIUCAX CJAWHMII U3MEPCHHS, B BBIUMCICHHSX, rpadukax, TaOauIax, cxemax, He
MPUHIMITAATBHOTO JUIS JAaHHOW pabOoThI XapakTepa, He MOBIUSABIINX HA PE3YyIbTAT BEHITIOTHEHUS.

OreHKa «HEYIOBJICTBOPUTEIIBHO» CTAaBUTCS B TOM CiTydae, eciii: padoTa BBIIIOJIHEHA HE
MOJTHOCTHIO, U 0OBEM BBITIOJTHEHHOM YacTH paOdOThI HE TIO3BOJISIET CIETaTh MPABUIHHBIC BHIBOIBI
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WK B XO04€ pa60T1>1 " B OTUECTC 06Hapy>1<1/1m/101> B COBOKYITHOCTH BCC HECAOCTATKU, OTMCUCHHLIC B
Tpe60BaHI/I${X K OIOCHKC «3».

DIeKTPOAMHAMUKA

IIpakTuyeckne padoThI O pellIeHNIO 3a/1a4.
1. B Teuenun 10 MuUH 4epe3 MomepevyHOE CEUEHHE MPOBOJHMKA MpoxoauT 3apsan 12K Yemy
paBHa cuJla TOKA B IPOBOJHUKE?
2. Bpems pabouero uMITylbCca YCKOPUTENsS JJIEKTpOHOB paBHO Imkc. Cpeansisi cuiia TOKa,
CO3JaHHAas 3TUM YyckoputeneM, 48 KA. OmpenenauTe 4uciao 3JIEKTPOHOB, YCKOPSIEMBIX 3a OAMH
MYCK YCKOPHTEIIA. 3apsi dIeKTpoHa paBeH qe=1,6*10-10K.
3. OmpenenuTh BEJIWYUH 3apsia, MPOXOJALIET0 4Yepe3 IONEpEevYHOE CEYEHHUE IIPOBOJHHMKA B
TeueHuu 14 ¢, ecnu cuiia Toka B IPOBOJHUKE 3a 3TO BpeMs paBHOMEPHO Bo3pactaeT ot 0 10 75A.
4. CkKonbKO BpEMEHHM JUINTCS 3aps]] MOJHHUH, €CIM 4Yepe3 IONEepeyHOe CEUYEHHE €€ KaHajla
npotekaeT 3apsan 30K, a cuna Toka B cpeiHeM paBHa 24KkA?
5. 3a 1 MKC uepe3 MOMEpPEeYyHOE CEUYEeHHE METALITMUECKOro MpPOBOIHUKA mpoxomut 4*108
3JeKTpoHOB. UeMy paBHa cuiia B TPOBOAHMKE? 3apsij aekTpoHa paBeH qe=1,6%10-19Ku.
6. CxopocCTh HaIpaBJIECHHOTO Jper]a 3JIEKTPOHOB B SJEKTPUUECKON IIENU yBEJIMYUIIACh B 3 pasa.
Kak u3menmiacey cumna Toka B 3TOH 1emnu?
7. Kakyro pa0oTy coBeplIaeT 3JIEKTpUYECKOE IoJie Ipu mepemenieHun 3apsnaa 4mKi, ecin
HanpsbkeHue paBHo 45B?
8. Kako#t mymrHHBI HaJl0 B3STh MPOBOJIOKY cedeHueM 0,4MMm2, yToObI ee conpoTuBiieHne Obu1o 19,2
Om? Y nenpHoe conpotuBieHue 9,6%10-80OM™* M.
9. Mennas mpoBoJIOKa UMEET 3JIeKTpocTtaTuueckoe conporusieHue 18 Om. Kakoe anekrpuueckoe
COMPOTHUBIIEHUE OYAET y MEIHOH MPOBOJIOKH, Y KOTOPOil B 4 pa3a MeHbIlE JJIMHHA U B 6 pa3
0o0JbI1IE MJIOLIA/1b TONEPEYHOr0 CEUEHUS?
10. Hanpsbxenue Ha aBTOMOOWIBbHOM Tamnouke 12B. B kakoif 3apsa npomen yepe3 HUTh Hakaia
JAMTIOYKH, €CJIA TPU 3TOM Obli1a coBepineHa padora 600 x?
11. Onpenenure miaomaab CEYEHUs MPOBOJOKU, COMPOTUBIEHHE KOTOpod SOM, mnuHHA 25M,
yeIbHOE conpoTuBIeHne Martepuana 1,6*10-80Om*m
12. CranpHas TpOBOJOKAa HMEET dJeKTpuueckoe comnpotuBieHne 40mM. Kakum craHer
CONPOTHUBIIEHUE DSTOH TPOBOJOKH, €CIHM €€ MPOTAHYTh 4Yepe3 CIEUHUaJbHbId CTaHOK,
YBEJIMUMBAOLIMHI 1IUHY B 2 pa3a’?
13. OnpenenuTh CUIy TOKA B DJIEKTPOUYAHUKE, BKIFOYEHHOM B CE€Th ¢ HampsikeHueM 125B, ecnu
conpotusiieHue Harpesareins S00Mm.
14. Kak u3MeHHUTCS cuja ToKa, IPOTEKAIOLIETro M0 MPOBOJIHUKY, €CIIM HANPSKEHHE Ha €ro KOHIaxX
Y TUIOLIA/h TONIEPEYHOTO CEUEHHS IPOBOJHUKA YBETUUUTH B 2,5 pa3a?
15. Ha nokone snexrpudeckor namnel HanucaHo 0,35B u 0,2A. Omnpenenure CONpOTHBIEHUE
CIIUPAJIH JIAMIIBI.
16. Kak m3MeHHMTCS CWJia TOKa, MPOTEKAIOWIEr0 IO IMPOBOJHUKY, €CIM YMEHBIIUTh B 3 pa3a
HaIpsKEHUE Ha €ro KOHIIAX, a MJIONIA/lb ONEPEYHOr0 CEYEHUs MPOBOIHUKA YBEJIMUUTD B 3 pa3a?
17. PaccuuraiiTe cuiy TOKa B 3aMKHYTOM II€NH, COCTOSIIIEN U3 UCTOYHHUKA TOKa, y KoToporo 3/1C
paBHa 12B, a BHyTpeHHee conpotusieHue pasHo 1OM. ConpoTusieHue pesuctopa paBHo 30M.
18. Uemy paBHO BHYTpPEHHEE COINpPOTHUBIIEHHE MCTOYHMKA Toka ¢ DJIC paBHoi 20B, ecnu npu
MOJKJIIOUEHUU K HEMY DPE3UCTOpa CONpOTHBIEHHEM 8OM IO 3JIEKTPUYECKON IIENM IMPOTEKAET
ANEKTPUYECKUN TOK CUIION 2A?
19. Uemy paBHO HampspKeHHE Ha KOHIIAX MPOBOJHMKA, €CIAM MPH MPOXOXKICHUM MO HEMY
3JIEKTPUYECKOr0 TOKa Touka 4A B ceueHuu 7,5MuH, Bbiaensiercs 216k/x Temnorsr?
20. Yemy paBHO BpeMsi MPOXOXKACHHS MO MPOBOJHUKY, €CIU MPHU HANPSDKEHUM HA €r0 KOHIAX
120B coBepmraercs padota 540k /x? ConpoTuBieHne mpoBoHUKa 240M.
2]1. Ilpu cune Toka B anekrpuueckol nenu 0,3A conporuBieHue jamnbl paBHO 100Mm.
Onpenenute MOIIHOCTD 3JEKTPUUECKOTO TOKA, BBIIEISIONICIOCS HA HUTH JIAMITHI.
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22. Kakoe comnporusienue wumeer 100-BaTTHasi JjamMna HakaJlMBaHMs, pacCUMTaHHas Ha
HanpspkeHue 220B?

2.2 3aganus 1M NPOMEKYTOYHOT0 KOHTPOJISI

Bonpocsl k 1uddepenniupoBannomy 3a4eTy (2 ceMecTp)

KunemaTnka MarepuaabHON TOYKH.

OHeprusi, Macca U UMITyJIbC (POTOHA.

[laBiieHue cera.

OnpiTel JIeGenena.

Addexr Komnrona.

JlanekTuueckoe eIMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB U3JTy4EHUS.

VYTI0BBIe XapaKTEPUCTHKH JIBUKECHHUS: YTOJI MOBOPOTA, YIIIOBBIE CKOPOCTh M YCKOPEHHE.

CBsI3b IMHEWHBIX U YIJIOBBIX BEJTUYUH.

YpaBHEHHE IBUKEHUS.

0. 3akon Dapanes.

11. [IpaBuio Jlenua.

12. CamounyKIus.

13. B3aumHas MHIYKITUS.

14. UHayKTUBHOCTG.

15. BuxpeBoe 251eKTpuyecKoe MoJie.

16. BuxpeBbie TOKH.

17. I'a30BbI€ 3aKOHBI, ypaBHEHHUE COCTOSTHUS UJI€aIbHOIO Irasa.

18. Pacnipenenenne MakcBenna. M3mepenue ckopocteit Moinekyn (ombiTel IlltepHa wu
DIbIPUIKA).

19. bapomerpuueckas ¢popmyina, pacnpeaenerue bonpimana, oneitel [leppena.

20. Hanpsoxernne u D./1.C.

21. 3akon Oma B uHTerpanbHoil popme u tuddepeHaabLHoN popme.

22. PaboTa 1 MOUTHOCTH TOKA.

23. 3axkonsl Kupxroga.

24. TIpofonbHBIE U TIONEPEYHBIC BOJTHBI.

25. YpaBHeHHeE IJI0CKOM rapMOHUYECKOM BOJIHBI.

26. UnTepdepentyst u audpaxiys BOJIH.

27. CTpoeHue KUAKOCTEH, OIMIKHUM MOPSIOK.

28. [ToBepXHOCTHBIH CII0#, TOBEPXHOCTHOE HATSHKEHHE, KAMIUIPHBIC SIBICHUSL.

29. CtpoeHue TBEPIBIX T

30. PensTuBHCTCKUI HMITYJIBC, PENISITUBUCTCKAsT (hopMa BTOPOTo 3akoHa HproToHA.

31. B3auMoCBs3b MacChl U SHEPTUH.

32. MarauTHbIe MOMEHTHI 3JICKTPOHA M aTOMa.

33. HamarunumBaHue BEIIECTBA.

34. Knaccudukarus BEmecTs M0 MarHUTHBIM CBOMCTBAM.

35. ®eppomarueTusm. OeppuThI.

36. MOMEHT HHEPIIMH, MOMEHT UMITYJIbCca TBEPAOTO Tea.

37. 3aKOH COXpaHEHHUs MOMEHTa UMITYJIbCa TBEPJOTO Tea.

38. 'mpockonmueckuii 3 dexr.

39. KBaHnToBas onruka.

40. TenoBo€ U3IIYYCHHUE, €TO OCOOCHHOCTH M XapaKTEPUCTUKH.

41. AGCONIIOTHO YepPHOE TEJO.

42. 3axon Kupxroda.

43. 3axon Credana-bonbrmana.

44, PacripenieieHre SHEPTUH B CIIEKTPE U3ITyUYCHHs a0COTIOTHO YEPHOTO Tea.

45. 3akoH BuHa.

BoOoo~NoO~WNE



46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
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Kunemarrka BpamareabHOTro 1 Koie0aTeIbHOTo IBUKECHUS MaTepHATIbHON TOUKH
CoBpeMeHHas (puznyeckas KapTUHA MHpa.

Hepapxus cTpyKTyp Marepuu, 3Boyronus BeeneHHo.

dusnueckas KapTuHa MUpa Kak puinocodckas KaTeropus.

I'apMOHMYECKHIT U AHTAPMOHUYECKUI OCLIMILIATOP.

CBobOoaHble KoeOaHNs U UX YpaBHEHHUE BH)KECHUS.

CoOcTBeHHast YacToTa M SHEPTHS KOJIeOaHMUHA.

3aryxaromye KojaeoaHusi. AHTapMOHHU3M.

[TapameTpsl 3aTyxaHus KOJICOAHUH.

PannoakTuBHOCTE U €€ BUJIBI.

3aKOH pai0aKTUBHOTO pacnaja.

AKTHBHOCTb UCTOYHUKOB U3JIy4CHHUS.

[TpouncxoxxaeHne u 3aKOHOMEPHOCTH anb(da-, 6eTa- ¥ raMMa-N3Ty4eHUH aTOMHBIX S/IEp.
SnepHble peakuy 1 3aKOHbI COXPAHEHUS.

Peakuus nenenus sapa.

3. Kpurepuu oueHuBanus
Kpumepuu ouenusanus 6vlnojHeHUs 3A0AHUIl NPAKMUYECKUX 3AHAMUIL U

nabopamopuslx padom

Onenka "omauuno" — 3a1aHNE BHITIOJHEHO B IMOJIHOM 00BbEME, JaHbI MPABHIIBHBIC OTBETHI

Ha KOHTPOJIbHBIC BOIIPOCHI, CACIaHbI IOTHYCCKH TOYHBIC BBIBObI.

Onenka "xopowo” — 3ailaHre BBITIOJHEHO B MTOJTHOM 00BbeMe, JTaHbl MPABUIBHBIC OTBETHI

Ha KOHTPOJIbHBIC BOIIPOCHI, HC BCC BBIBOABI IOTUYCCKH TOYHBI U ITPAaBUJIbHBI.

Onenka "yoosnremeopumenvro"” — 3ajaHuE BBITIOJIHEHO B TIOJTHOM 00bEME, €CTh OIIUOKHU

B OTBCTaX HAa KOHTPOJbHBIC BOIIPOCHI, HC BCC BLIBOJbI ITPABUJIBHBIC.

Onenka "nHeyoosnremeopumenvro" — 3aJaHue HE BBHITIOTHEHO, OTBETOB HET, BHIBOJIOB HET.

Kpurtepuu oneHuBaHus NPOMEKYTOYHOI aTTeCcTAIINU

Ouenka "omauuno” —

I'my6Gokoe 1 mpovYHOE YCBOEHHE MPOrPAaMMHOTO MaTepraia.

3HaHUE NMaKeTOB MPHUKJIAAHBIX IPOTPAMM.

3HaHNE OCHOBHBIX NMPHHIIUIIOB TOCTPOSHHSI TAKETOB MPHUKIIAJIHBIX TPOTPAMM.
3HaHUE OCHOBHBIX 3a/1a4 MPUKJIAJHBIX IPOTPAMM.

CBo0Oo1HOE BIIaZIeHHE MTaKeTaMU PUKIIAHBIX POTrpaMM.

To4HOCTH 1 0O0CHOBAHHOCTH BBIBOJIOB.

be3ommb09HOe BHITIOTHEHNE TPAKTHYECKOTO 33 JaHHS.

TouHble, TOJTHBIE U JOTMYHBIE OTBETHI HA JIONOJIHUTENIbHBIE BOPOCHI.

NN E

Ouenka "xopouio" —
1. Xopomiee 3HaHUE MPOrPAMMHOTO MaTepUaa.
2. Hemoctaro4yHo TMOJIHOE HW3IIOKEHHE TEOPETUYECKOrO BOMPOCAa IK3aMEHAIMOHHOTO

ouiera.

3. Hamuuwme HC3HAYNTCIBbHBIX HETOYHOCTEH B yTIOTpCGJ'ICHI/II/I TCPMHUHOB,

KJ1acCU(pUKaIuii.

4. 3HaHME OCHOBHBIX IAKETOB MPUKJIAIHBIX IPOIPAMM.

HemnomHoTa MpeACcTaBIeHHOTO WILTIOCTPATHBHOTO MaTepuaa.

To4HOCTH 1 0O0CHOBAHHOCTH BBIBOJIOB.

Jlorn4yHoe M3II0KEHNE BOIPOCA, COOTBETCTBUE U3JIOKEHHUS HAYYHOMY CTHITIO.
Herpy6ast ommOxa npy BHIIOTHEHUH MPAKTHUECKOTO 33 JaHUS.

5
6.
7.
8

Ouenka "yoosremseopumenvho” —



1.
2.

Oouinera.

3.
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[ToBepxHOCTHOE YCBOEHME TPOTPAMMHOI0 MaTepuaa.
HenocraToyHo MOJIHOE M3JI0KEHHE TEOPETHYECKOro BOINPOCA HK3aMEHAIlMOHHOI'O

3arpyqHEeHUE B MPUBEACHUM MPUMEPOB, MOATBEPKIAIOIIUX TEOPETHUECKHE

ITOJIOXKCHHUA.

4.

5.
6.
7
8

Hanuuue HeTouHoCTE# B ynoTpebIeHUN TEPMUHOB, KilacCU(UKALIUM.
Heymenue yeTko copMynupoBaTh BHIBOJIBI.

OTcyTCTBHE HAaBBIKOB HAYYHOT'O CTHJISL U3J10KEHHUS.

['py6ast ommbOKa B MPaKTUYECKOM 33JaHUH.

Herounble OTBETHI Ha JOTIOJHUTEIbHBIE BOIIPOCHI.

Onenka "neydosremeopumenvro” —

agkrownE

Hesnanue 3Ha4nTENBLHON YaCcTH IPOrPAMMHOIO MaTepuania.
HecnocoOGHOCTH MpUBECTH MPUMEPHI TAKETOB MPUKJIAHBIX IPOrpaMM
Heymenue BbLAEnUTh TIIaBHOE, CAEIATh BBIBOABI U 0000LICHMUS.
['pyOble ommOKY Npyu BHITOJHEHUN IPAKTUYECKOTO 3a/1aHUs.
HenpasuiibHbIE OTBETHI HA JONOJIHUTEIBHBIE BOIIPOCHI.



