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1. ITacnmopT KOMIIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPEACTB

KoMmiekT KOHTPOJIBHO-0LIEHOUHBIX CPEJICTB PEIHA3HAYEH AJIS OLEHKHU PEe3yIbTaTOB OCBOECHUS yueOHOM
muctuminael OO/ 11 «@usuka». B pe3ynbTrare OLIEHKH OCYILIECTBIISIETCS IPOBEPKA CIELYIOIINX

00BEKTOB:
Tabmuna 1
O0BeKTHI IMoka3aTeu oleHKH Kpurepun Tun 3aganus; dopma
OLICHUBAHUS pe3yJabTara NPHU3HAK, HA OCHOBe | Nt 3agaHus aTTecTalluu
KOTOPOro
NPOU3BOUTCSH
OlleHKA 10
N0Ka3aTeJIo
JInuHocTHBIE:
YYBCTBO TOPJIOCTH H | -TIPOSIBIICHHE YYBCTBA | JIEMOHCTPUPYETCS TEOPETUYECKOE | FK3aMEH
YBa)KEHHUS K TOPAOCTH M YBAXKEHUS | TPAMOTHOE 3aJaHue,
UCTOPUU H K UCTOPHUU HAYKU; oOparnienue C | TecTUpOBaHHE
JOCTUKEHUSIM -IEMOHCTpAIHs npudopamu u
OTEYECTBEHHOU rpaMOTHOTO YCTPONCTBAMU
busnyecKoil HayKu; | MOBEACHUS B
dusznyecku npodecCHOHAILHON
rpaMOTHOE JESITEIIbHOCTH U B
NIOBEJICHUE B OBITY TIpU OOpaIIeHun
npodeCCHOHANIBHON | ¢ MpubopaMu
JeSITETTLHOCTH U
OBITY IIpU
oOparieHuu ¢
npubopamu u
YCTPOMCTBAMU
TOTOBHOCTb K -[IPOSIBJICHUE JI€MOHCTPHUPYETCS TEOpPETUYECKOe | IK3aMEH
MIPOJIOJKEHHIO TOTOBHOCTH K OCO3HAHHE poJu | 3a/aHue,
o0pa3oBaHus U MOBBIIIIEHUIO ¢bu3nveckux TECTUPOBAHUE
TTOBBIIIICHUS KBaJTH (UKL, KOMIIETEHITHH "
KB (DUKAIINH B -00bEKTUBHOE TOTOBHOCTb
n30paHHON OCO3HaHHE POJIH MOBBILLIECHUIO
npodecCuoHaIbHON | PU3NUECKUX KBaJTU(UKALIH
NeSITeTHHOCTH U KOMITETEHIIHA
00BEKTUBHOE
OCO3HAHHE POJIH
buznuecKux
KOMIIETEHITNH B
TOM
yMEHHUE -IIPOSIBJICHHE YMEHUH | IEMOHCTPUPYETCS TEOPETHYECKOEe | DK3aMEH
UCIIO0JIb30BaTh UCIIOJIb30BaTh yMeHue 3aJlaHue,
JOCTIKEHUS JOCTIDKEHUST HAYKU WCTIOJH30BATh MPaKTUYIECKHE
COBPEMEHHOI JUTSL IOBBIIIICHUS JOCTUKECHHS HAYKU | 3aaHMs,
(GU3NUeCKOil HAyKH | HHTEJUICKTYAIBHOTO | JUISI TTOBBITIICHUS TECTHPOBAHUE
U (uznyeckux pa3BUTHA UHTEIUIEKTYaJIbHOT O
TEXHOJIOTUH TSI pa3BUTHS

TIOBBIIIICHUS
COOCTBEHHOTO
HMHTEJJIEKTYabHOTO
pa3BUTHS B
BBIOpPAaHHOM
podeCCHOHATLHON




JCATCIIBHOCTH

yMeHUue -MPOSIBJICHUE YMEHUN | JEMOHCTPUPYETCS TEOPETHUUECKOE | IK3aMEH
CaMOCTOSITENIEHO CaMOCTOSITENILHO yMEHHE 3aJaHue,
NOOBIBAaTh HOBBIC MOOBIBaTh 3HAHMSI 110 | TIOJIb30BATHCS MPaKTUYECKHE
Uit ce0st JTUCIUILINHE JOCTYITHBIMU 3aJlaHusl,
dusnueckue HWCTOYHUKAMHU TECTUPOBAHUE
3HAHUA, UCHOJIb3Ys uHpopmanuu

JUTS1 3TOTO

JOCTYIHbBIE

HMCTOYHHUKHU

nHpopmanuu

yMEHUE -B3aUMO/ICHCTBUE C JIEMOHCTPHUPYETCS TEOPETHUECKOE | IK3aMEH
BBICTpauBaTh oOyJaromumucs, COTPYJIHUYECTBO CO 3a/laHue,
KOHCTPYKTUBHBIE MPENno/iaBaTes MU B CBEPCTHUKAMH U TECTUPOBAHUE,
B3aMMOOTHOIICHHS | X0/€ 00y4eHus npenoaaBaTensiMu MPAKTHYECKHE
B KOMaH/I€ 10 MIPU BBITIOJIHEHUH 3a/IaHus
peIIeHUI0 00X pa3IMYHOTO poja

3a/1a4 e TETbHOCTH

YMEHHE YIPABIATh | -yMEHHUE YIPABIATH JEMOHCTPUPYETCS TEOPETUYECKOe | HK3aMeH
cBOEH II0O3HABATEJILHON YMEHUE yNPABIATH 3a/1aHue,
MO3HABATEIIbHOMN JESITENIbHOCTBIO, M03HABATEIbHON MPAKTHYECKOE
JeSATEIbHOCTBIO, yMEHHUE TPOBOIUTH NEeSATEIbHOCTHIO U 3a/1aHue,
MIPOBOIUTH CaMOOIICHKY MIPOBOJUTD TECTUPOBAHUE
CaMOOIICHKY CaMOOIICHKY YPOBHS

YpOBHS pa3BUTHUS

COOCTBEHHOTO

MHTEJUIEKTYaJIbHOT'O

pa3BUTHUSA

MeTanpeAMeTHbIe | HCIIOIb30BaHNE JEMOHCTPUPYETCS 3K3aMEH
WCIIOJIb30BaHNE pa3IUYHBIX BUJIOB yMEeHHUe

pa3IMYHBIX BUJIOB MO3HABATEJIbHON HCII0JIb30BaTh

MO3HABAaTEIIbHON JeSTeTbHOCTH JIJIS pa3uyHbIC BUIBI

JEATEIbHOCTH JJI1 | pelleHus 3a]ad4; M03HABATEIbHOU

petieHus MIPUMEHEHNE METO/OB | JACATEIHHOCTH MPHU

dbusznuecKkux 3a1ay, | MO3HAHUSA IS pelieHnu 3a1ay,

MIPUMEHEHUE W3y4YeHUs MIPUMEHEHHE

OCHOBHBIX METOJIOB | OKpY Karouien OCHOBHBIX METO/IOB

MTO3HAHUS JIEHCTBUTEIILHOCTH TTO3HAHUS

(HabroieHus, NEUCTBUTEILHOCTHU

OTIMCAHUS,

U3MEpPEHHS,

9KCIIEPUMEHTA) JJIst

U3y4YeHUs

pPa3IUYHBIX CTOPOH

OKpY’KaIOILIEeH

NEUCTBUTEILHOCTH

HCII0JIb30BaHUE JIEMOHCTpALIMS JEMOHCTPUPYETCS 3K3aMEH
OCHOBHBIX CIOCOOHOCTH yMeHHue

MHTEJUIEKTYAJIbHBIX | UCIOJIb30BaTh HCII0Ib30BaTh

onepanuii: OCHOBHEIE OCHOBHEIE

MOCTAaHOBKH 33/1a4H, | HHTEJUIEKTYalbHbIC MHTEJUICKTyaJIbHbIE

bopMynupoBaHus orepanuu oreparuu

TUIIOTE3, aHAIM3a U
CUHTE3a,




CpaBHEHUS,
00001IeHMS,
CHCTEeMaTHU3all1H,
BBISIBJIICHUS
MPUYHHHO-
CJICICTBCHHBIX
CBs3€i, MOMCKA
aHaJIOr OB,
bopMyITUpPOBaHHS
BBIBOJIOB JIJISI
W3y4YeHUS
Pa3IUYHBIX CTOPOH
bU3IIEeCKUX
00BEKTOB, SIBIICHUN
Y TIPOIIECCOB, C

KOTOPBIMH
BO3HHUKAET
HE00X0UMOCTh
CTAJIKUBAThCS B
pohecCHOHATLHOM
chepe
yMEHHUe JIEMOHCTpPAITHS JIeMOHCTPHPYET 9K3aMeH
TeHEepUPOBATh UJIEU | YMEHHs FeHepHpPOBaTh | yMEHUE
U ONIPEJIEIISTh UJIeu 1 UX TeHEPHUPOBATH HJIEH
Cpe/CTBa, peaan30BbIBATH U OIIPEJeIIATh
HEOOXOAUMBIE IS CpEACTBa,
UX  pealu3aluu HE00XO0AUMBIE TS
UX  pealn3anuu
yMeHue UCIIOJIb30BaHNE JIeMOHCTpaIHs 9K3aMeH
UCTIOJTb30BaTh pa3IMYHBIX YMEHUSI HAXOJIUTh
pas3nu4HbIe UCTOYHHUKOB HE00XO0AUMYIO
VCTOYHMKH JJIs uH(pOpMaluu U ¢buznueckyo
HOJy4YEeHUs OlIeHUBaHHE €& nH(pOpMaIHIo
duznueckoit JIOCTOBEPHOCTH
uHpopMaluuy,
OLICHUBATH €€
JIOCTOBEPHOCTD
yMEHUE JIEMOHCTpAITHSI JI€MOHCTPHPYET 9K3aMeH
aHaJTM3UPOBATh U YMEHUS CIIOCOOHOCTH
NPEICTaBIIATh aHATM3UPOBATH aHAITM3UPOBATH U
UH(OpMaIIHIO B UHPOPMALIUIO U MPEICTABIATh
pa3IMYHBIX BUAAX NPEJICTABIISITh €€ nHPOPMAIIHIO
yYMEHUE MyOJUYHO | AEMOHCTpalus JI€MOHCTPHUPYET 9K3aMeH
NPEICTaBIIATh YMEHUH MPEICTaBIATh | CIOCOOHOCTH
pe3ybTaThl pe3yibTaThl nyOoJINYHO
COOCTBEHHOTO UCCIICIOBaHHS U MPEICTABIIATh
UCCIIEIOBaHMS, YMEHUE BECTH pe3yabTaThI
BECTH JMCKYCCHH, TICKYCCHIO WCCIIeIOBAHMS,
JOCTYITHO U BECTH JTUCKYCCHUIO
TapMOHUYHO
coueras
coJiepKaHue U
bopmbI

MIPEJCTaBIISIEMOM




| nEpOpMariH \ \ \

2. KoMIJIEKT KOHTPOJIbHO-0LIEHOYHBIX CPEICTB.

2.1. TeopeTuueckue 3a1aHusi

Yemmuouii onpoc no eonpocam:
1. Mexanunyeckoe qBuxeHre. OTHOCUTEIbHOCTh MEXaHUUECKOTO JBUKEHHSI. 3aKOH CIIOKEHHUS CKOPOCTEi
B KJIACCHUYECKOW MexaHuKe. KuHeMarnka npsiMOJIMHEWHOIO IBUKEHUSI MATEPUATIbHOM TOUKH.
2. PaBHOYCKOpPEHHOE TMpPSIMOJMHEHHOE JBWXKECHHE. AHAIMTHYECKOe U TpadUuecKoe ONHCaHHE
PaBHOYCKOPEHHOIO NMPSMOIMHENHOT O IBUKEHUS
3. JIBM>KEHHME MaTepHaJbHOM TOYKM IO OKPYXHOCTU. lleHTpocTpeMuTelnbHOE YCKOpEeHHE. YToBas
CKOpocThb. CBSI3b JIMHEHHOM U yIII0BOM CKOPOCTEH.
4. TIlepBwiii 3axkoH Hprorona. MHepuumanbable cucteMbl orcyeTa. [IpUHIMI OTHOCUTENBHOCTH B
KJIACCUYECKOW MEXAHUKE U B CIIELIMAIILHON TEOPUU OTHOCUTEIBHOCTH.
5. Bropoii 3akoH Hpr0TOHA ¥ TpaHUIIbI €T0 TPUMEHUMOCTH.
6. Tperuii 3akoH HproToHa. CBolicTBa cuil JEHCTBUS U NPOTUBOJACHCTBUS. I'paHUIBI MPUMEHUMOCTU
TpeThero 3akoHa HeroToHa.
7. UMitynbe. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE ABUKEHUE.
8. 3akoH BceMHUpHOro TAroreHus. I'paBUTallMOHHAsI MOCTOsSIHHAsA U ee u3MmepeHus. Cuna Tsxkectu. Bec
tena. HeBecomocTts. /[BUkeHHE Te 01 JEHCTBUEM CUJIBI TSHKECTH.
9. Cuna ynpyroctu. Buasl ynpyrux nedopmanuii. 3akon I'yka. Moayns FOnra. lnarpamma pacTspkeHHS.
10. Cuna tpenusa. KosdduumeHt TpeHUs CKOIbKEHHS. YUET W HCIOJIBb30BAaHHS TPEHUS B OBITY U

TeXHUKE. TpeHUsl B )KUAKOCTAX U razax.
11. PaBHoBecue TBepaoro Tena. MOMEHT CHIIBL. Y CIIOBUSI PABHOBECHUS TBEPJOTO Teja. Bubl paBHOBECHSI.
[IpuHIMIT MUHMMYMa ITOTEHIMATIBHON SHEPIUHU.
12. Mexanuueckass paboTa ¥ MOIIHOCTb. DJHEPTUs: 3aKOH COXpPaHEHUS JIHEPrHH B MEXaHHYECKHX
IIpoIeCcCcax.
13. Mexanuueckue KoyiebaHus. YpaBHEHUE rapMOHHUYecKuX Kosiebanuil. CBOOOIHbBIE M BBIHYKICHHBIE
koneOanus. Ilepuon konebGaHuii Tpy3a Ha NHpYyKMHE M MaTeMaTH4ecKoro MasiTHuKa. lIpeBpaiieHue
SHEpPIruy Npu KoaedaTeIbHOM JBUKECHUH.
14. Mexanuueckre BOJHBI U HMX CBOWCTBa. PacmpocTpanenue kojebaHuii B ympyrux cpenax. [[mmHa
BOJIHBI. 3ByKOBBIE BOJIHBI M UX CBOWCTBA. JX0. AKyCTHUUECKUN PE3OHAHC.
15. T'mapo m aspocrartuka. OOmuMe CBOMCTBA >KUIKUX U Ta3000pa3HbiXx Ten. 3akoH Ilackang. Cuna
Apxumena. Y ciaoBus IJIaBaHUSA TEIL.
16. T'unpo u adponuHamuka. YpaBHeHue bepuyinu. J[BikeHHE TeIl B )KUIKOCTAX U ra3ax.
17. OcHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO- KHHETUYECKOI TEOPHUHU U UX OMBITHbIE 000CHOBaHUs. Pazmepsl
Y Macca MOJIEKYIL.
18. WneanpHblil Ta3. BeIBO OCHOBHOIO MOJIOXKEHUS MOJIEKYJISIPHO- KHHETUYECKOW TEOPHH HJI€aTbHOIO
rasza. TemmepaTypa Kak Mepa cpeJHeld KHHETHYECKOW SHEPIUHU MOJIEKYI.
19. HacplieHHbII 1 HEHACBILIEHHBIN Nap. 3aBUCUMOCTD J1aBJICHHS HACBHIIIEHHOTO I1apa OT
temriepatypbl. Kunenne. Kputmueckas temmneparypa. OTHOCHTENbHAs BIAXHOCTh BO3JyXa U €€
U3MEpEHHE.
20. CgoiicTBa MOBEPXHOCTH KHUJIKOCTeH. [loBepxHOCTHOE HaTskeHMe. CMayuBaHWE W HE CMadyMBaHUE.
Kanunnspuele siBiaeHust.
21. Kpucrannmdeckue Telna U uX CBOMCTBA. MOHOKPHUCTAIIIBI U TTOJIMKPUCTAIIIBI. AMOpQHBIE Tea.
22. BuyTpeHHss SHeprust U cnocoObl ee u3MeHeHus. llepBblif 3aKOH TepMOAMHAMUKU. BHyTpeHH:s
SHeprusi ujeanbHOro rasa. [IpumeHeHue mepBOro 3akoHa TEPMOJAMHAMUKHM K H30MpoleccaM U
aanabaTHOMY MpoIIecCy.
23. TemnuoBble MalIWHbI, UX YCTPONCTBO M MpHUHLMUI JAeicTBUsA. HeoOpaTUMOCTh TEIMIOBBIX MPOIECCOB.
Bropoii 3ak0H TepMOJMHAMUKHU M €r0 CTATUYEeCKU CMbICI. TeruioBble MalIMHBI M TPOOJIEMBI SKOJIOTHH.
24. DJIEeKTpUYECKOEe B3aUMOJCHCTBUE W HJIEKTPUUYECKUN 3apsi. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsina. 3akoH Kynona.
25 Dnektpuyeckoe moiie. HampsikeHHOCTh 3JIEKTPUYECKOTo MoJIsl. JINHUKM HaNpssKeHHOCTH.
26. Pabora cun snexkrpuueckoro mois. IloTeHnuman ¥ pa3HOCTh MOTEHLIMANIOB. DKBUIOTCHIMAIbHbIC
NOBEpXHOCTU. CBS3b MEKy HANPSHKEHHOCTHIO M Pa3HOCTHIO TOTEHIIMAIOB.



27. IIpOBOJIHUKHY U TUDJIEKTPUKH B JJIIEKTPUUECKOM TOJIE.

28. DNEeKTPOEMKOCTb. DJIEKTPOEMKOCTh KOHAEHCATOpa. JHEPTUs 3apsHKEHHOTO KOH/IEHCATOpa.

29. DnexTpuueckuid TOK MU ycioBusa ero cymecrBoBanus. JJ[C umcrounmka Toka. 3akoH Oma st
OJIHOPOJHOI'O M HEOJHOPOJHOI'O Y4acTKa JIEKTpUUYECKOM Lenu. 3akoH OMa /1715 IOJTHOW LenH.

30. DnexTpuueckuid TOK B Meraiuiax. IIpupoma smekTpudyeckoro Toka B MeTamuiax. 3akoH Oma st
y4acTKa Lenu. 3aBUCUMOCTb CONPOTUBJIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOANMOCTbD.

31. DnekTpuuecKkuil TOK B pacTBOpax M paciiaBax 3JEKTPOJIMTOB. 3aKOHBI AeKTpoau3a. OnpeneneHue
3apsija 3JIEKTPOHa.

32. MaruuTHO€ B3aUMOJEHCTBUE TOKOB. MarHuTHOE MoJie U ero xapakrepuctuku. Cuna Ammnepa. Cuna
Jlopenna. /IBuxeHue 3apsKEHHBIX YACTHUI] B OJHOPOJHOM MarHUTHOM IOJIE.

33. DAEKTPUYECKUNA TOK B BAKyyMe. DIIEKTPOBAKYYMHBIC TPUOOPHI U UX TPUMECHEHHUSI.

34. DnexTtpuueckuid TOK B  mpoBogHMKax. CoOcTBeHHas W HpHUMECHass  IPOBOJUMOCTD
MOJIyIIPOBOJHUKOB, p-H niepexo. [lonynpoBoannkoBslil 1uof. Tpansucrop.

35. CpoOonubie snektpuueckue konebanus. KoneOatenpHbi KOHTYp. IIpeBpamienue »Hepruud B
Kosie0aTeIbHOM KOHTYpe. 3aryxanue koneOanuii. @opmyna ToMmcoHa.

36. MarnuTHOoe TONIe B BemecTBE. MarHuTHas mpoHHIaeMocTh. [lpupoma deppomaraernsma.
Temnepatypa Kropu.

37. SIBneHue BJIEKTPOMArHUTHOW MHAYKUMU. 3aKOH 3JIEKTpOMAarHUTHOM uHAyKuuu. [IpaBuino Jlenua.
Camounnykuus. 9/1C caMOMHAYKIIMU. DHEPIHsl MArHUTHOTO MOJIS1 KATYIIKU C TOKOM.

38. ABrokonebanus. ABTOKoneOarenbHas cucTeMa. ['eHepaTop He3aTyXaroluX 3JIEKTPOMArHUTHBIX
KoJIe0aHui.

39. IlepemMeHHBIN TOK KaK BBIHYXXJICHHBIC 3JIEKTPOMAarHUTHbIE KosieOanus. JIeiCTBYIOINE 3HAUYCHUS CUITBI
NEPEMEHHOT0 TOKA W HANpSKEHUsS. AKTUBHOE M PEAaKTUBHOE CONpPOTUBIEHUE. 3akoH Oma mis
JIEKTPUYECKON LIENU IEPEMEHHOTO TOKA.

40. Tpaucdopmarop. YcTpoiicTBa U MpUHLIUII AecTBUs TpaHcPopmaTopa. [lepenaya sneKTposHEpruu.
41. DnekTpoMarHuTHbIE BOJHA U MX cBoWcTBA. CKOPOCTh PaclpOCTPaHEHMs JIEKTPOMArHUTHBIX BOJIH.
Omnebitel ['epua

42. Ilpunuun panuocssazu. M3obperenune paauo. Pannonokanus. TeneBunenue. Pa3Buthe cpencts cBs3u.
43. 3akoH NpPSAMOJMHEHHOIO0 PACHPOCTPAHEHUS CBETa. 3aKOHBI IPEJIOMIIEHHS M OTPaXXEHHUS CBETA.
[Tonnoe orpakenue. JInnzbl. @opMyiia TOHKON JIMH3BI.

44. DnemeHTbI (POTOMETPUU: FHEPreTUYECKHE U (OTOMETPUUYECKHE BETUYMHBI. 3aKOHBI OCBEILICHHOCTH.
45. OnTtuyeckue mTpHOOPHI: JIynma, MHKPOCKOM, Tejieckon. Paszpemiaromas crmnocoOHOCTh TeNeCKOoIa.
®oroannapat. /{ua-, 3nu-, 1 KHHOIIPOEKTHI.

46. DnexTpoMarHuTHas ~Tpupojga cBeta. Meroapl  u3MepeHust ckopoctd  cera. Illkama
9JIEKTPOMAarHUTHBIX BOJIH. Y PAaBHEHUE BOJIHBL.

47. Nurepdepennus ceera. OnbiT FOura. Korepentnsie BosHbI. [[BeTa TOHKUX TIJICHOK W TIPUMEHEHUE
UHTEpEPEHIIHH.

48. SIBnenue nudpakuuu ceeta. 3oHbl Openend. JAupakiroHHas peneTka Kak CleKTpabHbIN npuodop.
49. Tucniepcus ¥ NOTJIOIIEHUE CBETA.

50. IMonspuzanus ceera. EcrectBennbiii cet. [lomsipuzarop.

51. DnemenTsl cnenuanbHON Teopuu oTHOcuTenbHOCTH. [locTynatel CTO. KoHeYHOCTh M IPEENbHOCTD
CKOPOCTH cBeTa. PensTuBUCTCKUI 3aK0H npeoOpa3oBaHue ckopocTell. PenstuBrucrckas TuHaMHKa.

52. KsanrtoBasg rumnote3a [lnanka. @otorddexr. 3akonsl QoTordpdexra. KpanToBas Teopus
dororddexra. POTOITEMEHTHI U KX TPUMEHEHUE.

53. AtomHoe spo. CTpoeHre aTOMHOTO sfipa. SInepHble CUiIbl. DHEPTHSI CBSA3U siipa. Y AenbHasi SHEPTHs
CBSI3M U IIPOYHOCTB SAAEP

54. Crpoenue aroma. OmbiTel Pesepdopna. KBantossie noctynatsl bopa. Omnbitel @panka u I'epia.
[IpuHIMI COOTBETCTBUS.

55. CnoHTaHHOE ¥ MHAYLIUPOBAHHOE U3nydeHue. Jlazepsl 1 UX IpUMEHEHUE.

56. PannoaktuBHOCTH. CBOMCTBA PaIMOAKTUBHBIX U3IYy4EHUN. 3aKOH PaINOAKTUBHOTO pacnajia.

57. Snepubie peakuuu. BoineneHne U MOTJIOMIEHUE YHEPIUU B SACPHBIX peakuusx. LlemHwie snepHbie
peaxiuu. TepmosinepHbie peakiun. [Ipobaemsl siiepHOM SHEPreTUKU

58. CBOICTBa MOHU3UPYIOUIUX U3TydeHU. B3anmMoaeiicTBre HOHU3UPYIOINUX U3JTYYEHUN C BEILIECTBOM.
Meroasl perucTpalii HOHU3UPYIOLIUX U3ITYyYCHUN.



59. CTpoeHue 1 pa3BUTHE BCEJIECHHOM.
60. 3Be3/1bl. DBOTIONUS 3BE3/I.

61. OOpa3oBaHuE TUTAHET.

62. ['anakTukmu.

1.

10.

2.2. TecToBbBIE 3a1aHUS:
DcKanaTop METPO MOAHUMACTCS CO CKOPOCTHIO 2 M/c. MOKET JIh 4eTIOBEK, HAXOISIIUIACS Ha HEM,
OBITH B ITIOKOE B CUCTEME OTCYETA, CBA3aHHOM ¢ 3eMIEn?
1) Mosker, eciu ABHKETCS 10 ICKAIATOPY B MPOTHBOIOIOXKHYI CTOPOHY CO CKOPOCTBIO 2 M/C
2) MoeT, eciu JIBIKETCS B Ty %€ CTOPOHY CO CKOPOCThIO 2 M/C
3) Mosker, eciii CTOUT Ha ICKalIaTope
4) He MOXeT HH IPH KaKHX YCIOBHUIX
Jloaka nomKHA TONAcTh HA MPOTUBOIIONIOKHBINA OEper 1o KparyaiiieMy MyTH (B CUCTEME OTCUETA,
CBsI3aHHOM ¢ Oeperom). Moaynb ckopocTu TedeHus peku U, a MOAYJIb CKOPOCTH JIOAKU
OTHOCHUTENBHO BOJbl V > U. Moaynb CKOPOCTH JIOJKH OTHOCUTENILHO Oepera J10JIKeH ObITh paBeH
1) V+U 2) V-U 3) VWA U? 4) V2 + U2
Koopannata Tena MeHsSeTCs ¢ TeUeHHEM BPEMEHH COTTIacHO Gopmyrie
X =10-4t B egunaunax CU. Yemy paBHa KOOpAMHATA 3TOTO Tella yepes3 5 ¢ mocie Havana
JIBYOKEHUSA?
1) -20m 2)-10 m 3)10mMm 4)30m
Hccnenyercs nepemelniieHue ciioHa U Myxu. Mojiesib MaTepUaaIbHOU TOUKH MOKET UCIIOIb30BaThCS
JUISL OTTUCAHUSI IBUKECHUS
1) TosbKO CllOHA
2) TOJIBKO MyXH
3) W cioHA, M MyXH B pa3HbIX UCCIICIOBAHHSIX
4) HU CIIOHA, HU MYXH, [TOCKOJIbKY 3TO JKHBBIC CYIIECTBA
Yenosek 00omén kpyrioe o3epo guamerpoM 1 kM. O myTH, NpoiAEHHOM YeIOBEKOM, U MOJIYJIE €T0
MEepPEMEIEHUS] MOXHO YTBEPKAATh, UYTO
1) mytb paBen 3,14 kM, MOAY/Ib IIEpEMEILICHUS paBeH | KM
2) myTh paBeH 3,14 KM, MOYJIb IEpPEMEIIICHUS PABEH HYJIIIO
3) myTh paBeH HYJIIO, MOIYJIb IEPEMEIICHHS PABCH HYIIIO
4) myTh paBeH HYIIIO, MOJIYJIb IEPEMEIICHHUS paBeH 3,14 km
Teno nBUkKETCS B INIOCKOCTH TaK, YTO BCE BPEMsI HAXOJUTCS HA IIPSIMOM , MAYILEH Yepe3 Hayallo
cucTeMbl KoopauHat. Kakoe 3 ypaBHEHHUIl MPaBUIILHO OMUCHIBACT €ro TpaeKTopHio ( a u b He
paBusI 0)?
1) y=ax+b 2) y= ax 3) y= bx? 4) x= ax+b
Touka ABMXKETCS IO OKPYKHOCTHU PAINycoM 2 M U €€ NEPEMEILIEHNE PABHO 10 MOAYJIIO TUAMETPY.
[1yTh, IpONICHHBIN TEJIOM PABEH
1) 2m 2)4m 3) 6,28 m 4) 12,56 m
JIBa aBTOMOOWIISI IBMKYTCS TIO TIPSIMOM TOPOT€ B OJTHOM HAIPaBJICHUH: OJIUH CO CKOPOCThIO 40 KM/
, @ Ipyroit — co ckopocthio 50 km/4. [Ipu 3TOM OHM
1) coOmmkaTcs
2) yHoausooTCs
3) He U3MEHSIIOT PAaCCTOSIHUE JPYT OT JApyra
4) MOryT COMMKAThCS, @ MOTYT yIANSThCS
Teno, nBUTasch NPSIMOJIMHENHO U PABHOMEPHO B IJIOCKOCTH, IMTEPEMEIIAECTCS U3 TOUKU A C
koopauHaTamu (0;2) B Touky B ¢ koopaunaramu (4;-1) 3a Bpems, paBaoe 10 c. Moaynb CKOpocTH
Tesa paBeH
1) 0,3m/c 2) 0,5 m/c 3) 0,7 m/c 4) 2,5 m/c
ABTOMOOMJIb IBUYKETCSI 110 IIOCCE C MTOCTOSTHHOM CKOPOCTHIO M HAUWHAET TOPMO3UTh. [Ipoekuns
YCKOPEHUs Ha OCh, HAIPABJIEHHYIO MO0 BEKTOPY HAYaJIbHON CKOPOCTH aBTOMOOMIIS
1) orpumarenbHa
2) TOJIOKUTEIbHA
3) paBHa HYJIIO



4) MOKeT OBITh JTF000¥ M0 3HAKY
11. Ha pucyHke n300paskeHbl TpadiKu 3aBHCUMOCTH YCKOPEHHSI OT BPEMEHU
ISl pa3HbIX BUIOB JBIKeHUs. Kakoit n3 rpadukoB COOTBETCTBYET
PaBHOYCKOPEHHOMY JBUKEHUIO?
1) I'papux A 2)I'papux b 3) I'padux B 4) I'padpuk I

| aI/ a|\ |
t t t

A B B r

12. VckopeHue IbDKHAKA Ha OJHOM U3 CIIYCKOB TPAacchl paBHo 2.4 m/c’. Ha
3TOM CIIyCKE €r0 CKOPOCTh yBeIMuuBaercs Ha 36 m/c. Bpewms, 3arpaueHHoe
JBDKHUKOM Ha CITYCK, PAaBHO

1) 0,07 ¢ 2)7,5¢ 3)15¢  4)30c¢
13. 3aBHCUMOCTH KOOPJMHATHI OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBHKEHUH
BbIpa)KaeTcsl
1) nuHeWHOW QyHKIHMEH
2) KBaJApaTHYHOU (YHKIHEH
3) TpUrOHOMETPUYECKOW PYHKIHEH
4) moka3atenbHON QyHKIHEH

14. 3aBucumMocCTh KOOPAMHATHI OT BPEMEHH Il HEKOTOPOTO Teja
OIMCBHIBAETCS] YPABHEHUEM X =12t-2t°. B KaKo# MOMEHT BpPEMEHU
IIPOEKIIMSI CKOPOCTH TeJla Ha OCh paBHA HYJO?

1) 6¢ 2)3¢ 3)2¢ 4)0c

15. T'opy anunoit 50 M AbDKHUK Tpo1én 3a 10 ¢, ABUTasICh ¢ yCKOPEHUEM
0,4 m/c’. YeMy paBHA CKOPOCTE JIDKHHKA B HAYAJIE H B KOHIIE FOPbI?

1) 3m/c u6wm/c 2)4dm/c u7wm/c 3)2m/cu8m/c 4)3wm/c u7wmc

16. B TpyOke, U3 KOTOpOi OTKauaH BO3yX, HAa OAHOM U TOU K€ BBICOTE
HAXOJATCS TPOOHMHKA, PoOKa U NTHYbE Nepo. Kakoe U3 3THX Ten paHbIe
BCEX JOCTUTHET JJHAa TPYOKH MpH CBOOOIHOM Ma/IeHUH C OJJHON BBICOTHI?

1) npoOuHka 2) mpoOka 3) ntuube nepo
4) Bce TpH Tella JOCTUTHYT JJHA TPYOKH OJTHOBPEMEHHO

17. Kamenb, OpoII€HHBII BEpTUKAIBLHO BBEPX C MOBEPXHOCTU 3EMJIU CO

ckopocthio 30 M/c, ynan o6patHo Ha 3emitto. COpOTUBIEHUE BO3TyXa
Maiio. KaMeHb Haxouiics B MoyiéTe MpuMepHO
D1S5c 2)3c¢ 3)4,5¢ 4)6 ¢
18. Ilepuon oOparmieHus Tena, ABMKYIIETOCS PABHOMEPHO IO OKPY)KHOCTH,
yBenuumics B 2 pasza. HactoTta oOparieHus
1) Bo3pocina B 2 pasa
2) yMeHbLIMJIACh B 2 pa3a
3) Bo3pocna B 4 paza
4) ymeHbpIIHIach B 4 pasza

19.TTepuon obpamenust 3emiau Bokpyr CoJTHIIA paBeH OJJHOMY TOY,
panuyc opoutsl 3emin paseH 150 MitH kM. CKOpOCTb ABMKEHUS 3eMITU
1o opOuTe paBHa IPUMEPHO

1) 30wm/c 2) 30 km/c 3) 150 xkm/c 4) 1800 xm/c
20. BekTop yckopeHus Py paBHOMEPHOM JBH)KEHUHU TOYKH TIO
OKPY>KHOCTH
1) mOCTOSIHEH MO MOJYJIIO ¥ [0 HAIPABIICHUIO
2) paBeH HYJIO
3) TMOCTOSHEH 10 MOYJIIO, HO HEIPEPHIBHO N3MEHSETCSI 110 HAIPaBIICHUIO



4) TOCTOSTHEH 10 HAaNpPaBJICHHIO, HO HEMPEPHIBHO U3MEHSIETCS 110 MOYITIO

21. CTymeHT u3MepseT CHUITy KHCTH CBOCH PYKH C TIOMOIIBIO TIPYKHHHOTO
cunomepa. I1pu 3TOM HCITONIB3yeTCs CIIOCOOHOCTh CHJIBL:
A — M3MEHSTHh CKOPOCTH Tell; B — BBI3BIBATH Je(opMaruio
1) Ttomeko A 2)tomeko B 3)uA,uB 4)Hu A, uu B
22. Cucrema oTcuéra cBsi3aHa ¢ aBToMoOmiIeM. E€ MOXHO cunTaTh
HUHEPIHAIBLHON, €CJIM aBTOMOOMJIb

1) ABWKETCS PAaBHOMEPHO IO MPSIMOJIMHEHHOMY y4acTKy I10CCe
2) PpasroHsETCs MO MPSIMOJMHEHHOMY Y4acTKy IIOCCe

3) ABMIXKETCS pABHOMEPHO IO W3BUIIMCTOM JOpore

4) 10 WHEPLUHU BKATHIBACTCS HA TOPY

23. CopTCMeH COBEpIIAET MPHIKOK B BHICOTY. OH UCTIBITHIBACT
HEBECOMOCTh

1) ToJBKO TO BpeMs, KOTJa OH JICTHT BBEPX IO TIAHKU

2) TOJIBKO TO BPEMA, KOraa OH JICTUT BHU3 IIOCJIC ITPEOAOJICHUSA TIJIaHKH
3) TOJBKO TO BpeMsl, KOTia B BEPXHEH TOUYKE €ro CKOPOCTh PaBHA HYIIIO
4) BO BpeMs BCEro MmoJyiéra

24. JIBa ky0a U3 OIMHAKOBOT'O MaTepuaia OTIMYAIOTCS IPYT OT Apyra 1o
pa3mepy B 2 pasza. Maccel ky0oB

1) coBmagaroT

2) OTJIMYAIOTCS IPYT OT Apyra B 2 pasa
3) ornMYaroTCs ApyT OT Apyra B 4 pasa
4) OTIMYAIOTCS APYT OT Apyra B 8 pa3

25. Sl6moxo Maccoii 0,3 kr manaet ¢ aepeBa. Beibepute BepHOE YTBEPKICHUE
1) s6noko neiictByeT Ha 3emito cuioit 3 H, a 3emis He neiicTByeT Ha

s10JI0KO

2) 3emus neicTByeT Ha s1010K0 ¢ cuitoit 3 H, a s16;10k0 He AelCcTBYeT Ha

3eMiIro

3) s610K0 U 3eMIIs He ICHCTBYIOT APYT Ha Jpyra
4) s16;0K0 1 3emJIst ASHCTBYIOT APYT Ha Apyra ¢ cuioii 3 H

26. Ha momy nudyta, TBHXKYIIETOCS C MOCTOSTHHBIM YCKOPEHHEM d,

—>

HaIpPaBIEHHBIM BEPTUKAIHHO BBEPX, JEKUT Tpy3 Maccoit M. UeMy paBeH
BEC ATOTO Tpy3a?
1) mg 2)0 3) m(g +a) 4) m(g - a)
27. 3aK0H BCEMHUPHOTO TSATOTCHHSI II03BOJISIET PACCUUTHIBATD CHITY
B3aMMO/ICHCTBUS IBYX TN, €CITU

1)
2)
3)
4)

Tena ABJA0TCA TenaMu COJTHEYHOM CHCTEMBI

MacCChI TCJI OAHMHAKOBBI

HN3BCCTHBI MACChI TCJI U PACCTOAHNEC MEKAY UX HCHTPpAMU TAXKECTU

HU3BCCTHBI MACChI TCJI U paCCTOAHUEC MCIKAY HUMHU, KOTOPOC MHOT'O OoJIbIIIE pa3sMEpoOB TEJI

28. Kakoit u3 rpad)ukoB MpaBUIIBHO OTPaKaeT 3aBUCUMOCTb MOJTYJISI CHIIBI
BCEMHUPHOTO TATOTEHHUS F OT paccTOsSTHUS MeXy TesaMu I ?

1) 2) 3) 4)

29. CornacHo 3akoHy ['yka cuiia HaTsOKEHUS TPY)KUHBI IIPU PACTATHBAHUH
[PsMO MPOIIOPLUOHATBHA
1) e mmHe B CBOOOIHOM COCTOSTHHH
2) e€ IIMHE B HATSIHYTOM COCTOSIHUH



3) pasHuIle MEXIY JUTHHON B HATSHYTOM M CBOOOHOM COCTOSTHHSIX
4) cymMme JUTUH B HATSSHYTOM H CBOOOJHOM COCTOSTHHSIX
30. Ha pucynke npejacrapiieH rpaduk 3aBUCUMOCTH MOJYJISl CHIIbI YIPYTOCTH,
BO3HHKAIOIIEH MPU PacTsHKCHUU PYKUHBL, OT €€ gedopMaru.
JKEcTkoCcTh 3TOM NPYKUHBI PaBHA
1) 10 H/m 2) 20 H/m 3) 100 H/m 4) 0,01 H/m

Fynp,H
20
10

31. Bpycok mMaccoif m MOKOHUTCSl Ha HAKJIOHHOH TIOCKOCTH € YTIJIOM HaKJIOHA 0O
KoaddunumeHt tpenus Opycka o moBepXHOCTh paBeH 1. Cuiia TpeHHs,
JeicTByOMmas Ha OPyCOK, paBHA

1) mg 2) mg sina, 3) umg 4) umg cosa

32. bpycok maccoii 0,2 Kr MOKOUTCSI Ha HAKIIOHHOH TIOCKOCTH (pHC.).
KoaddunmeHT TpeHus MeKay MOBEPXHOCTAMH OpycKa U TUIOCKOCTH paBeH 0,6.
Cuna TpeHus paBHa

30

1) 0,5H 2)1H 3)1,7H 4)2 H
33.T enno paBHOMEPHO JBUXKETCS MO TOPU3OHTAIBHOM MIockocTu. Cuita ero
JTaBJIEHUsI Ha TUI0cKOoCcTh paBHa 8 H, cuna tpenus 2 H. Koagunuent tpenus
CKOJIbKECHUS paBEH
1) 0,16 2) 0,25 3) 0,75 4) 4
34. MamHa paBHOMEPHO MOAHUMAET Testo Maccoi 20 kr Ha BeicoTy h=10 M 3a
Bpems t=20 c. Uemy paBHa €€ MOIIHOCTB?
1) 100 Br 2) 10 Bt 3) 1000 Br 4) 1 Br
35. C noMo11b10 MPOCTOro MexaHu3Ma
1) MOYHO MOJTyYHTh BBIUTPHII B CHJIC, HO HEJb3sl MIOJIyYUTh BHIUTPHIII B
pabote
2) HEemb3s MOJYYUTh BBIMTPHIII B CHJIE, HO MOYKHO TOJYYUTh BBIMTPHIII B paboTe
3) MOKHO MOJIYYUTh BBIUTPBILI U B CUJIE, U B paboTe
4) Henb3s MOJNYYUTh BBIUTPHIIIA HU B CUJIE, HU B pabOTe
36. Kunernueckoii sHeprueii B BBIOpaHHOM cucTeMe oTcuéra obsiagaer
1) Teno, NBMKYIIEECs CO CKOPOCThIO, OTIMYHOMN OT HYJIs
2) MOKOSsIIIeeCs TeJO, MOJHATOS Ha HEKOTOPYIO BBICOTY OTHOCHTEIBEHO
MMOBEPXHOCTH 3eMJIU
3)ymnpyroe Tejo MpH ero C)KaTHH
4)ympyroe TeJo MPH ero pacTsHKEHHH
37. 1511 TOro 4T00Bl YBENTUUYUTh KHHETUYECKYIO SHEPTUIO Tena B 9 pa3, HaJ0
CKOpOCTH TeJIa YBEIIMYHUTH B
1) 81 pa3 2) 9 pa3 3) 3 paza 4) 5 pa3
38. C 6ankona BeicoTol h=4 M yman kameHns Maccoit m=0,5 kr. Moxynb
M3MEHEHMS TOTEHINAIbHON SHEPTUH KaMHSI PaBEeH
1) 20 JIx 2) 10 dx 3) 2 Ix 4) 1,25 Tx
39. [MapamroTHCT CIycKaeTcs ¢ MOCTOSSHHON ckopocThio. Kakue mpeodpazoBanus
SHEPIrUHU IPU 3TOM MIPOUCXOIAT?



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

1) TloTeHimaabHAs SHEPIHUs MAPAIIIOTUCTA TIPEOOPA3YETCs MOJTHOCTHIO B €r0 KWHETHIECKYIO
SHEPIHUI0
2) Kunernueckas SHEprusi MapalloTHCTa MOJHOCTHIO IPeodpa3yeTcs B €ro MOTCHIUATBHYIO
SHEPIUI0
3) Kunerndeckasi SJHEPrus MapaIitoTUCTa MTOJTHOCTBIO PE0Opa3yeTcs BO BHYTPEHHIOK SHEPTHIO
[apalloOTUCTa U BO3/1yXa
4) DHeprus B3aMMOJCHCTBUS MapaIioTucta ¢ 3eMiéit mpeodpa3yercsi BO BHYTPSHHIOK SHEPTHIO
B3aMMOJICHCTBYIOLIUX TEJ U3-3a CUJI COIIPOTUBIICHUS BO3AYyXa
Kamens O6poriien BepTHKaibHO BBEpX. B MoMeHT Opocka oH umen
kuHeTH4ecKyro 3Hepruto 20 J[x. Kakyro moTeHIHMAIbHYIO SHEPTHIO OyIeT
UMETh KaMEHb B BEPXHEH TOUYKE TPAEKTOPUU OTHOCUTENIBHO YPOBHS, C
KOTOpOro oH 0bu1 6porien? ConpoTUBICHUEM BO3yXa MpeHeOpeyb.
1) 0 dx 2) 10 IIx 3) 20 dx 4) 40 JTx
YcioBus paBHOBECHS MaTEpPUAIbHOM TOUKH U TBEPJIOTO Tela B HHEPIUAIBHON
cucTeMe 0TcuéTa TpeOYIOT paBEHCTBA HYJIIO
1) TONBKO PaBHOICHCTBYIOIIEH CHII B TIEPBOM CJIyYae M TOJIBKO CYMMbI MOMEHTOB CHJI BO BTOPOM
ciydae
2) TOJILKO CyMMBI MOMEHTOB CHJI B [IEPBOM CIIy4dae U TOJbKO PaBHOJCHCTBYIOIIEH CHII BO BTOPOM
ciydae
3) TONBKO paBHOAEHCTBYIOIICH CHJI B [IEPBOM Cllydae, HO PaBEHCTBA HYJIIO U PaBHOACHCTBYOMICH
CWJI U CyMMbI MOMEHTOB CHJI BO BTOPOM Clly4ae
4) W paBHOJAEHCTBYIOIICH CHJI, U CYMMbI MOMEHTOB CHJI B 000HX CIIy4asx
Poryar HaxoauTcs B paBHOBECHH MO AeiicTBUeM nByX cuil. Cuna F1=5 H.
Uemy paBHa cuia F, ecnu mieyo cuibl F1 paBao 20 oM, a ruieuo cuisl F
paBuo 10 cm?
1) 25H 2)5H 3) 10H 4)20 H
JlaBneHue TBEPIOTO TeNla Ha MOBEPXHOCTh — ATO OTHOIIEHNE MOJTYJIs
1) cubl TSDKECTH Tela K TUIOIMIAAN COTPUKOCHOBCHUS
2) CWJIbI B3aUMOJICHCTBHS TeJla Ha MOBEPXHOCTh K TUIOIIATH
COIIPUKOCHOBEHHUS
3) mepreHIUKYISIPHOI COCTABIISIONICH CHITBI BO3/ICHCTBUS Tela Ha
MIOBEPXHOCTH K IIJIOUIA/IA CONIPUKOCHOBEHMUS
4) xacaTeJbHON COCTaBJISIOIIEH CHUJIBI BO3ICHCTBHS Tella Ha
ITOBEPXHOCTH K IIJIOLIAIA CONIPUKOCHOBEHMUS
Uemy npuMepHO paBHO JaBJIE€HHE, CO3aBaeMoe Bo10i Ha riryoune 10 m?
1) 10* ITa 2) 2x10*Ia 3)10°ITa 4) 2x10°Ia
OnHOpOIHOE TENO, MOTHOCTBHIO MOTPYXKEHHOE B KHUIKOCTh, TOHET, €CIIH €T0
IUIOTHOCTb
1) Oosplie MIOTHOCTH KUAKOCTH
2) MEHBIIIe TUIOTHOCTH KUAKOCTH
3) paBHA IUIOTHOCTH YKHIKOCTH
4) OoblIe WK paBHA TNIOTHOCTH KUAKOCTH
IIpu B3BEmMBaHNU I'py3a B BO3AYyX€E NOKa3aHUe THHaMoMeTpa pasHo 1 H.
ITpu onyckaHuM rpy3a B BOAY MOKa3aHUE TMHAMOMETPA YMEHBIIAETCS J10
0,6 H. Bertankuparonias cuiia B BOJIe paBHa
1) 0,4H 2)0,6 H 3)1H 4)1,6 H
3a KaKkyro yacTh nepuoja T mapuk MaTeMaTHYecKOro MasTHUKA MPOXOJIUT
IyTh OT JIEBOTO KPAWHETO MOJIOKEHHUS 10 ITOJIOKEHUS paBHOBECHSI?
1) IT 2) 112 T 3)1/4T 4)1/8T
[Tpu rapmoHnyUeckux KonebaHusx Baosib ocu OX KoopAHHATA Tena U3MEHIEeTCs
no 3akony x=0,02 cos 20xt (m). YUemy paBHa yacToTa KoJieOaHUM
yCKOpEHHUs Tena?
1) 20n T 2) 20 T'a 3) 50 T'a 4) 10 T'g
B ypaBHeHMM rapMOHUYECKUX KoneOaHui x=A COS (ot+@g) BeTMYHNHA O



Ha3bIBACTCSI
1) dazoi
2) YacToToit
3) CMeIICHUEM OT MOJIOKCHHUST PAaBHOBECHS
4) UMKINYECKOH YacTOTOM
50. SBnenne pe3oHaHCa MOKET HAOIIOIATHCS B
1) mr060i KoeOaTEILHOM CHCTEME
2) cucTeMe, CoBEpIIAIOIIel CBOOOHBIC KOJICOaHUS
3) aBTOKOJIEOATENBHOM CHCTEME
4) cucteMe, COBEpIIAOIICH BBIHYXICHHbIC KOJICOaHUs

2.3. [IpakTHyeckue 3aJaHUsl
Ilpakmuueckue pabomoi:
1. Qu3uueckue 3aK0Hbl, I1€EMEHNMBL PUIUYECKOU KAPMUHBL MUDA.
3aaHue yJarumcs:
dusmka — 0JJHa U3 HAYK, U3y4YarOIIUX [IPUPOLTY.
N3mMepuTh GU3NIECKYIO BETUUINHY
Posp sKcriepyuMeHTa U TEOpUU B MPOLIECCE MO3HAHUS IPUPObI
Hayunsblii MeTO1 MO3HAHUS
OKCIEPUMEHT
['paHuIIBI TPUMEHUMOCTH 3aKOHOB

ouhkwdE

2. I'paghuxu osuxncenus.
3aaHue yqarmumcs:
['padpyiku paBHOMEPHOTO BUKECHHS
1. 3aBHCHUMOCTH CKOPOCTH OT BPEMEHH.
2. 2.3aBUCUMOCTH MIYyTH OT BPEMEHHU
3. 3.3aBUCHMOCTH YCKOPEHHUS OT BPEMEHH
I'paduxu paBHOYCKOPEHHOTO ABUKCHHUS
4. 3aBUCHMOCTb YCKOPEHHUS OT BpEMEHU
5. 3aBHCHMOCTb CKOPOCTH OT BPEMEHH.
6. 3aBHCHMOCTB MYTH OT BPEMEHHU
3. Pewenue 3a0au na 2a3ogvle 3aKombl.
Fpaqmllecmde 3ada4vd — TaKue€ 3aJa4u, B KOTOPBIX OTBET Ha MOCTaBJICHHBIN BOIIPOC HE MOKET OBITh MOJIy4YCH 0e3
rpaduka.
3aaHne yIayMes:
N300pasutk Ha Tocke rpaduKu U30IPOIIECCOB

H30TEePMHY €CKHI TTPOLIECC

T=const



HM30XOPHBIH MpoLiece

P

V=const

m300apHbIH TpoLecce

Vv

0

p=const

1. Ha guarpamme Touxamu 1,234 obosnadenn cocToaeng onHolt ¥ To# e Maccu rasa CpaEHuTE: JaBneHHd

raza B 3THX COCTORRMAL

P D pz IIpenecc?
" [,
Nl

2. Ha puarpamme touxamut 1,2,3,4 obosnadenn cocTogeng ofHofl it Tofl ®e Maccu raza. Cpagsuts obnemu

a3 B STHE COCTOAHHAR

Vl [:] V2 Tpouecc?
vl D VZ

3. Ha auarpamme Tosxami 1,2,3.4 obosnaticH COCTOARNA ORHOMN 1 TOM K MAcCH rasa. CpaBHATS
TEMIEPATYPH T232 B STHX COCTOARMAL

1
3 Tl D T: Iponecc?
. T T
3 1%
4
v

&

P

T l:]12



2.4.J1abopaTopHble padoThI:
JlaGoparopnas padora: «McciaenoBanue 1BUKEHUS Teja MOJ
AefcTBHEM MOCTOSTHHOM CHJIBD»

I_ICJ'IB pa6OTBIZ HU3MEPUTH HAYAJIbHYIO CKOPOCTB TEJIa, 6pOI_HCHHOl"O TOPU30OHTAJIbHO.

O6opynoBaHue:

IITaTUB C My(PTOH U 32)KMMOM, U30THYTHIN KeN00, METAIUTMYECKUH MApUK, JIUCT
Oymaru, JTUCT KOMMPOBAJIbHOM OyMaru, OTBeC, U3MEpPHUTEIbHAS JICHTA.

Onwucanue pabotsl.Illapuk ckaTbIBaeTCs IO U30THYTOMY KeJI00Y, HUKHAA 9YaCTh KOTOPOTO

ropu3oHTanbsHa. [locie oTpeiBa OT jxeno0a mapHuK ABMXKETCS Mo rnapadosie, BepiinHa
KOTOPOU HaXOJUTCS B TOUKE OTPHIBA IIApUKa OT keyioba. Beibepem cucremy
KOOpJMHAT, KaK MOKa3aHo Ha pucyHke. HayanbHas BbicoTa miapuka h u janbHOCTh

g’
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L .
noJieta | cBsi3aHbl COOTHOILICHHEM " . Cormacno 3t0# (hopMyie Ipu
YMEHBILIEHUU HaualbHON BBICOTHI B 4 pa3a JajbHOCTb [10JIETa YMEHbBIIAETCS B 2 pasa.
W3mepuB h u 1, MOXKHO HAaliTH CKOPOCTH IIApHKa B MOMEHT OTPBIBA OT JKeJI00a 110

g
:f—
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dbopmyie

XO/J[ PABOTBI:

ColepuTte ycTaHOBKY, H300paKeHHYIO0 Ha pucyHKe. HukHUN ydacTok »xkenoda JoJKeH ObITh
TOPU30HTANIBHBIM, a paccTossHUE h OT HMXKHETo Kpas »kesnoba 10 cTojia TOJKHO ObITh paBHBIM 40
cM. Jlanku 3akuMa 10JKHBI OBITH PactoIokeHbl BOJIM3M BEPXHET0 KOHIIA XkKeno0a.

[Tonoxwure nof »xenodom JUcT Oymaru, NpUAaBUB €ro KHUIoi, 4TOObI OH HE CABUTalCs Npu
POBEEHUH ONBITOB. OTMETHTE Ha 3TOM JIUCTE C MOMOIIBIO OTBECA TOUKY A, HAXOJAIIYIOCS Ha
OJTHOW BEPTUKAIM C HUYKHUM KOHIIOM JKesooa.

[TomecTuTe B 7%€7100 IIAPUK TaK, YTOOBI OH KacaJicsl 3aKuMa, U OTIYCTHTE MIApHK 0e3 TOIUKa.
3ameTbTe (MPUMEPHO) MECTO Ha CTOJIE, Ky/la MOMaeT MapHK, CKAaTUBIIUCH C jKeJ00a U MpoJieTeB
1o Bo3AyXxy. Ha oTMeueHHOe MecTO MOJIOKHUTE JIUCT OyMaru, a Ha Hero — JIMCT KOMMPOBAIHHOM
Oymaru «pabodeit» cTopoHol BHU3. [IpugaBuTe 3TH TUCTHI KHUTOM, YTOOBI OHU HE CABUTAIHCH
IIPY NIPOBEJIEHUU OIIBITOB.

CHoBa oMecTuTe B 3KeJ100 IIapuK Tak, 4TOObI OH Kacajics 3aKUMa, M OTIYCTUTE Oe3 ToTUKa.
[ToBTOpPUTE 3TOT OMBIT 5 pa3, CIEs 3a TEM, YTOOBI JIUCT KOMUPOBAILHONW OyMaru 1 HaXoAsIHics
MOl HUM JIUCT He cABUTAINCh. OCTOPOXKHO CHUMUTE JIUCT KOMMMPOBAIBHON Oymaru, He ciBUTast
HaXOJALIETOCs MO/ HUM JIUCTA, M OTMEThTE KaKyl0-T100 TOUKY, JIekKAIyI0 MEX1y OTIIeYaTKaMH.
VYyrurte npu 3ToM, 4YTO BUAMMBIX OTIEYATKOB MOKET OKa3aThCs MEHbIIIE 5-TH, TOTOMY 4YTO
HEKOTOPBIE OTIIEYATKU MOTYT CIIUTHCA.

W3meppTe paccTosHue | 0T OTMEUEHHOW TOUKH 10 TOUKH A, a Takke paccTosiHue L mexny
KpallHUMH OTIE€YaTKaMH.

[ToBTOpHUTE MYHKTHI 1-5, OMyCTUB €100 Tak, 4TOOBI PACCTOSHUE OT HUKHETO Kpas xenoba 110
ctona 6bu10 paBHO 10 cM (HavanbHas BeIcOTa). Mi3MepbTe COOTBETCTBYIONIEE 3HAUEHUE TATbHOCTH
roJiera ¥ BeraucautTe otHomenus hy fhy u 1 /ls.

Pe3ynpraThl H3MepeHHii U BBIYMCICHUN 3alIUIIUTE B TAOIHILY.



Ne onbiTa h, v | M hi/ h, 1L/
1
2

8. Ilo pe3yabTaTaM MEPBOro OIbITa BEIYUCIINTEC 3HAUCHUC HadaJbHOU CKOPOCTH, UCIIOJIb3Y

by =1,E
popmymy 2k

3anuiuTe BHIBOJI: YTO BBl U3MEPSUIA U KAKOU MOJTyUYEeH Pe3yJbTar.

JlabGoparopHasi padora: U3yyenue 3akona Oma 151 OJTHO# menu
TEOPETHYECKASA YACTb:

Ecnu u3011poBaHHBINA IPOBOAHHUK TIOMECTUTH B AJIEKTPHUYECKOE TI0JIE  TO Ha CBOOOIHBIC 3apsi/ibl ( B

MIPOBOJIHUKE OYAET NeWCTBOBAThH CHIA B pesynbTaTe B NpOBOJIHUKE BO3HUKAET
KpPaTKOBPEMEHHOE NepeMeIeHre CBOOOIHBIX 3aps0B. DTOT MPOILECC 3aKOHYUTCS TOT/1a, KOT/1a
COOCTBEHHOE AJICKTPHUYECKOE TI0JIC 3apsI0B, BOSHUKIINX Ha MOBEPXHOCTHU MPOBOJHUKA, CKOMIICHCHPYET
MOJTHOCTBIO BHELTHEE TI0JI€. Pe3ynpTHpyoiee 3IeKTPOCTaTHIECKOE M0 BHYTPH MMPOBOIHUKA OyIeT
PaBHO HYIIIO

OI{HaKO, B IIPOBOAHHKAX ITPHU ONIPECACTICHHBIX YCIIOBUAX MOKET BOSHUKHYTH HCIIPEPLIBHOC
YIIOPSIIOYCHHOE JIBUKCHUE CBOOOIHBIX HOCUTEIIEH IEKTPUIECKOro 3apsaa. Takoe IBUKEHUE
Ha3bIBACTCA DJICKTPUYCCKUM TOKOM. 3a HaIpaBJICHUEC SJICKTPUYCCKOT'O TOKA IIPUHATO HAIIPABJICHUC
JIB)KCHUS TTOJIOKUTEIILHBIX CBOOOIHBIX 3apsoB. JlJIs CyIecTBOBaHUS 3JCKTPUIECKOTO TOKA B
IIPOBOTHUKE HEOOXOAMMO CO31aTh B HEM DJIEKTPHUYECKOE TI0JIE.

KonnuecTBeHHOI Mepoit 2IEKTPUIECKOTO TOKA CIY>KUT CUa Toka | — ckanspHas ¢pusznyeckasi BeIMunHa,
paBHasi OTHOIICHUIO 3apsa A, IEPEHOCUMOT0 Yepe3 MOTNepeuHoe ceueHune npoBoaHuka (puc. 1.8.1) 3a
UHTEpBaJ BpeMeHU At, K 5TOMy HHTEpPBAILY BPEMEHH:

Ecnu cuna Toka u ero HaITpaBJICHUC HC U3MCHAKOTCA CO BPEMCHEM, TO TaKOM TOK Ha3bIBACTCS
IIOCTOAHHBIM.

B Mexnynapoanoii cucreme equnui CU cuna Toka nusmepsiercs B amnepax A). Envnuna uzmepenus
ToKa | A ycTaHaBIMBaeTCs IO MATHUTHOMY B3aUMOJICHCTBUIO ABYX NapaJlIeIbHbIX TPOBOIHUKOB C
TOKOM

[ToCTOSIHHBIN TEKTPUUECKUN TOK MOXKET OBITH CO37aH TOJILKO B 3aMKHYTOM II€TIH, B KOTOPOU CBOOOHBIE
HOCHUTEIH 3apsiia MUPKYIUPYIOT 1O 3aMKHYTBHIM TPACKTOPHUSAM. DJIEKTPUUECKOE TI0JIe B PA3HBIX TOUKAX
TaKOM 1IeT1 HEM3MEHHO BO BpeMeHH. Cl1e10BaTeNbHO, JIEKTPUUECKOE TOJIE B LIETIH MOCTOSSHHOTO TOKA
MMEET XapaKTep 3aMOPOKEHHOTO IEKTpocTaTuyeckoro nosst. Ho nmpu nepemeniennn 31eKTpuYecKoro
3apsi/ia B 9JIEKTPOCTATHYECKOM I0JI€ TI0 3aMKHYTOM TpaeKTOpHH, paboTa dJIEKTPUIECKUX CUJT paBHA HYJITIO
[ToaTomy 1uist CylIecTBOBaHUS TOCTOSTHHOTO TOKA HEOOXOAMMO HATMYHUE B DJICKTPHUECKOH IIeTH
YCTPOMCTBA, CITOCOOHOTO CO3/1aBaTh U MOJACPKUBATH PA3HOCTH MOTEHITMATIOB Ha YIaCTKaX IEMH 3a CUET
paboTBI CHIT HEANIEKTPOCTATUYECKOTO MPOUCXOKAeHUS. Takue ycTpoiicTBa Ha3bIBAIOTCA NCTOUHUKAMU
MOCTOSTHHOTO TOKa. CHJIBI HEANIEKTPOCTATUUECKOTO MPOUCXOKIACHUS, ICHUCTBYIOIINE HAa CBOOO HBIC
HOCHUTEJH 3apsiia CO CTOPOHBI UICTOYHUKOB TOKA, HA3bIBAIOTCSI CTOPOHHUMHU CHUJIAMU.

[Ipupoaa CTOPOHHUX CHII MOKET OBITh Pa3IMYHON. B ralbBaHUYECKUX DJIEMEHTAX WM aKKyMYISITOpax
OHM BO3HHUKAIOT B PE3YJIbTATE SJEKTPOXUMHUUYECKUX MPOIECCOB, B TEHEPATOPAX MOCTOSIHHOTO TOKA
CTOPOHHHWE CHJIbI BOSHUKAIOT MPHU JBMKEHUU TPOBOIHUKOB B MAarHUTHOM 10J1e. FICTOUYHUK TOKa B
DIIEKTPUYECKOM IIEMTU UTPAET Ty ke POJib, YTO M HACOC, KOTOPHIH HEOOXOAUM IS TIePEKAYUBAHUS
JKUJIKOCTH B 3aMKHYTOU rUipaBindeckoi cucreme. [loa neiicTBueM CTOPOHHUX CHUIT SJIEKTPUYECKHE



3apsizibl JBMOXKYTCSA BHYTPH HCTOYHHMKA TOKA MMPOTUB CUJI AIEKTPOCTATUUECKOTO MOJIs, Os1aroaaps uemy B
3aMKHYTOM LIETIM MOKET MOAECPKUBATHCS IIOCTOSHHBIN 3JIEKTPUYECKUM TOK.

ITpu nepemerieHny 3JIEKTPUUECKHUX 3apsi0B 10 LENHU IOCTOSIHHOIO TOKa CTOPOHHUE CHJIBL,
JIeMCTBYIOIIME BHYTPY HCTOUHUKOB TOKA, COBEPIIAIOT PaboTYy.

dusnueckas BEIMYMHA, paBHAs OTHOIIEHHUIO paboThl Acy CTOPOHHUX CHJT ITPU NIEpEMEILEHUH 3apsiia g OT
OTPULIATEIIBHOTO ITOJIFOCA UCTOYHUKA TOKA K IIOJIOKUTEIIBHOMY K BEJIMYMHE 3TOTO 3apsi/ia, Ha3bIBACTCS
3eKTpoABIOKYIIEH crnol ncrounnka (3/C):

Taxum ob6pazom, D/IC onpenensercs paboToOl, COBEpIIaeMOil CTOPOHHUMU CHIIAMH TPU TIEPEMEIICHIH
€IMHUYHOTO MT0JIOKUTENIBHOTO 3apsiia. DJIEKTPOABMKYIIAsl CUIIa, KaK U pa3HOCTh IIOTEHIIMAJIOB,
u3Mepsercs B BoapTax(B).

[Tpu nepemenieHMH €AMHUYHOTO MOJIOKUTEIILHOTO 3apsi/ia M0 3aMKHYTOM LIEIH [TOCTOSIHHOTO TOKa paboTa
CTOPOHHHX cHJI paBHA cymme DJIC, NeiCTBYIOMUX B 3TOMH 1enu, a padoTa 3JEKTPOCTATUIECKOTO OIS
paBHa HYJIO.

HCHB IIOCTOSSHHOI'O TOKAa MOKHO p336I/ITI) Ha OTACIIBHBIC YUYaCTKH. Te Y4aCTKH, Ha KOTOPBIX HC
JIMCTBYIOT CTOPOHHUE CUIIBI (T. €. YJaCTKH, HE COJIepKalllie HCTOYHUKOB TOKA), Ha3bIBAIOTCS
OOIHOPOJAHBIMH. yLIaCTKI/I, BKJTIOHAOUME NCTOYHUKH TOKA, HA3bIBAOTCA HCOAHOPOAHBIMH.

[Tpu nepemenieHMH €AMHUYHOTO MOJIOKUTENBHOTO 3apsi/ia 10 HEKOTOPOMY y4acTKy Lenu paboTy
COBEpUIAIOT KaK AIEKTPOCTATUYECKUE (KYJTOHOBCKHE), TAK U CTOPOHHUE cuibl. PaboTa
JIEKTPOCTATUYECKUX CUJI paBHA Pa3HOCTH MOTEHLUAIOB AQ12 = Q1 — @2 MEX]ly HauaiabHOH (1) u
KOHEYHOH (2) TOYkaMu HEOTHOPOTHOTO yyacTKa. PaboTa CTOPOHHUX CHIT paBHA 110 ONPEIACTICHHIO
AJIEKTPOJIBUIKYILEH CHIIE 12, IEHCTBYIOIIEH Ha TaHHOM y4dacTke. [loaromy nonHas pabora paBHa

Up=@1—@2+
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BCJ'II/I‘H/IHy U12 MPUHATO HA3BIBATH HAIIPSAKCHUCM Ha YHaCTKE LCITNU 1-2.B ClIydac OAHOPOJAHOI'O Y4aCTKa
HAITPAKCHUE PAaBHO Pa3HOCTHU IMOTCHIIUAJIOB!

Uiz = @1 — @2

Hewmeuxwuii puzuk I'. OMm B 1826 roay skcriepuMeHTalIbHO YCTaHOBUII, YTO CHJIa TOKa |, TeKyIero mno
OJIHOPOJAHOMY METAJNINYECKOMY IPOBOJIHUKY (T. €. IPOBOJIHUKY, B KOTOPOM HE JIEHCTBYIOT CTOPOHHUE
CHJIBI), TPOIIOPIIMOHANIbHA HaIpsbKeHHIo U Ha KOHIIaX MPOBOIHUKA:

rae R = const.

Benuuuny R npuHsTO Ha3pIBaTh 3J€KTPUUECKUM conpoTHUBIeHUEM. [IpoBoiHUK, 00Iaaromuit
JEKTPUYECKUM CONIPOTUBIIEHUEM, HAa3bIBAETCS PE3UCTOPOM. J[aHHOE COOTHOIIEHNE BhIPAXKAET 3aKOH
OmMa Ju1st OTHOPOJHOTO yJacTKa LIETH: CHUJIa TOKA B IPOBOAHUKE MTPSAMO MPONOPLMOHAIbHA
NPUI0KEHHOMY HaIPsDKEHHIO U 00paTHO MPOMOPLHUOHAIBHA COTPOTUBIICHUIO TPOBOTHHUKA.

B CU enununeit 31eKTpUuecKoro ConpoTUBIEHUS MPOBOIHUKOB CIIYKUT oM (Om). ConpoTHBIIEHUEM B
1 Om obnanaer Takoi yuyacTOK LEMH, B KOTOPOM Ipu HanpsbkeHnu 1 B BozHuKaeT Tok cuitoit 1 A.
[TpoBoaHMKY, TOAUMHSIOLIHECS 3aKOHY OMa, Ha3bIBatOTCs JIMHEHHBIMU. ['padnyeckas 3aBUCUMOCTD
cuiiel Toka | oT Hanpspkenus U (Takue rpadMKu Ha3bIBAIOTCS BOJIBT-aMIIEPHBIMH XapaKTEPUCTHKAMH,
cokpaiieHHo BAX) nzobpaxaercs npsiMoi JTMHUEH, TPOXOAIIel yepe3 Hayalo koopauHaTt. Crienyer
OTMETHUTB, YTO CYILIECTBYET MHOI'O MaTEpUAJIOB U YCTPONCTB, HE MOAUNHSAIOMUXCS 3aKkoHy OMa,
HalpuMep, MOJIYNPOBOJHUKOBBIN MO/ WIH razopaspsaHas jgammna. /[axe y MeTamim4ecKkux
IPOBOJTHUKOB ITPH TOKAX JIOCTATOYHO OOJIBIION CHUIIbI HAOII01aeTCsl OTKIOHEHHE OT JIMHEHHOT0 3aKOHa
OMa, Tak Kak JIEKTPUYECKOE COITPOTUBIIEHUE METAINIMYECKUX TPOBOJHUKOB PACTET C POCTOM
TEMIEPATYPHI.

st yuactka nenu, coaeprkaiiero J/[C, 3akon OMa 3anuceiBaeTcs B cienyromei hopme:

IR:UQ:(DL_(DZ'i- :A(DQ‘F
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JlaboparopHas pabota

Hean paGoThI:

VYriyOnenue 3HaHU# 0 3akoHe OMa JyIsl YJ4aCTKOB LIeTH U 0 3akoHe OMa J1st oJiHOM 1ienu. [IpumeneHus
npaswi Kupxroda s pacdera 1eneil mocTOSHHOTO TOKa.

Obopydosanue: y1eOHO-Ta00OPATOPHBIN CTEH]T «3aKOHBI TOCTOSTHHOTO TOKa», MYJIbTUMETP, TPH-YETHIPE
pe3ucTopa ¢ U3BECTHBIMHU CONPOTUBIICHUSIMH, J1BA TAIbBAHUYCCKUX IJICMEHTA Pa3HBIX THIIOB,
COCIMHUTEINBHEIEC POBO/IA.

BBenenue

[TocTanoBka 3agauu 0 pacuere ey MOCTOSIHHOTO TOKA: « 3HAs eUUUHbI OeUCEYIOWUX 8 Yenu 3.0.C.,
BHYMPEHHUe CONPOMUBTIeHUsT UCIOYHUKOS MOKA U CONPOMUBTEHUS. 8CEX INEMEHMO8 Yenu, paccuumand
CUIbL MOKO8 HA KAXCOOM YUACMKe Yenu U naoenue HanpsiceHus Ha KajicooM dlleMeHmer.

[Tpu perreHny 3TOM 3a7a9u UCTIOIB3YOTCS:

3akoH OMa JJis yyacTKa Lenu

. (1)
| — cuita Toka, U — HampsikeHMe Ha yyacTKe 1enH, R — conpoTHuBIIeHNE y4acTKa;
3akoH OMa I ITOJIHOM Lienu

,(2)
| — cuna Toka, € - 9.0.c. UICTOYHUKA TOKA, R — COMpOTHBIICHNE BHEIIHEH LIENH, I — BHYTPEHHEE
COTPOTHUBIICHUE UCTOYHHUKA TOKA.
HenocpenctBeHHblit pacyeT pa3BeTBICHHBIX IIETIeH, COIEPKAIINX HECKOIBKO 3aMKHYTHIX KOHTYPOB U
HECKOJbKO HCTOYHHKOB TOKA, IMPOU3BOJIUTCS C TTOMOIIBIO ABYX TpaBui Kuxroda.
JIro6as TouKa B pa3BETBICHHOM 1I€TIH, B KOTOPOU CXOIUTCS HE MEHEe TpeX MPOBOAHUKOB C TOKOM,
Ha3bIBaeTCs y31oMm. [Ipu 3TOM TOK, BXOJSAIIUN B y3€J1, CYUTACTCS MOJIO0KUTEIBHBIM, a TOK, BBIXOIAIIUN U3
y3I1a, - OTPUIIATEIbHBIM.
Ilepsoe npasuno Kupxzoga: anredpandeckasi cujia TOKOB, CXOJSAIIMXCS B y3JIe, paBHA HYJIIO:

©)
Bmopoe npasuno Kupxeogha: B iF0O0M 3aMKHYTOM KOHTYpE, TPOU3BOJILHO BEIOPAHHOM B Pa3BETBICHHOMN
1eny, anredpanyeckas CyMMa MPOU3BEACHUN CUIJT TOKOB Ha COMPOTHBIICHUSI COOTBETCTBYIOIINX YYaCTKOB
ATOTO KOHTYpa paBHa alredpandecKoil CyMMe 3.7.C., BCTPEUYAIOIINXCS B KOHTYpE:

(4)
Onucanue creHaa «3aKOHbI NOCTOSTHHOTO TOKA)
B paGore ucnonb3yeTcs CTeHl, COCTOSIIUIN U3 IBYX HICTOUHUKOB TOKA (TaJIbBAHUYECKUX JIEMEHTOB),
Habopa U3 YeTHIPEX PE3UCTOPOB C U3BECTHBIMU COIIPOTUBIICHUSIMH, MyJIbTUMETPA U Habopa
COEIMHUTEIIBHBIX TPOBOJIOB.
1. IIpu cOopke 31eKTpUUECKUX LIeTIeld He00X0UMO 00€CIeYUTh XOPOIINH KOHTAKT B KaXKJIOM
COEIMHEHUH.
2. CoenuHUTENBHBIE MPOBOIA 3aKPYUNBAIOTCS MO KJIEMMBI 110 4ACOBOLL CIpeJiKe.
3. Ilpu u3MepeHuu CUl TOKOB U HANPSKEHUH IIYIbl MyJIbTUMETPA JOJKHBI OBITh IMJIOTHO MPUKATHI
K KJIEMMaM.
4. W3mepeHus MPOU3BOIATCS NMPH KPATKOBPEMEHHOM 3aMbIKaHUH LIEIH KHOIIKOM.
5. He cnenyer nurenbHOE BpeMs OCTaBJIATh LIETIb B COOPAaHHOM COCTOSIHUU.
[Ipexne Bcero, u3yunTe npasuia U3MEPEHUH C IOMOIBIO YHUBEPCAIBHOTO AIEKTPOU3MEPUTEIBLHOTO
npudopa — MyJIbTUMETPA.

N3mepenue, 00padoTKa u npeacTaBJIeHHe Pe3yJIbTATOB U3MePeH Uil
3adanue 1. Onpenenenne 3.1.c. ACTOYHMKOB TOKA



& r 3.I[.C. HCTOYHHUKA TOKAa MOXXHO C 1OCTATOYHO OOJIBIIION CTEIICHBIO TOYHOCTH
HU3MEPUTH HEMMOCPCACTBCHHO C ITIOMOIIBIO BOJIBTMETPA. Ho IIpU 5TOM CJIIEAYET
HUMCTHh B BUAY, YTO IIPU 3TOM U3MCPACMOC HAIPSIKCHUEC MCHBIIC HCTHUHHOTO
3HA4YCHHA 3.1.C. HA BCIUMYHNHY MAaACHUA HAIIPSAXKCHUA Ha CaMOM HCTOYHHKE TOKaA.

, (5)
rae U — nokazaHusi BOJIbTMETPA.
PasHuma Mex 1y ICTUHHBIM 3HAYCHHUEM 3.71.C. © U3MEPCHHBIM HATPSHKCHUEM TTPU
3TOM paBHa:

B - (6)

HpI/I 9TOM OTHOCUTCJIbHAs NOTPCIIHOCTL U3MCPCHUA 3.11.C. paBHA:

(7)
OOBIYHO CONPOTUBJICHNE UCTOYHUKA TOKA (FaJIbBAHMUECKOTO JIEMEHTa) paBHO HECKOJIbKO OMm
(nanpumep, /Om). Eciiu 1axke conpoTuBieHUE BOJIbTMETpa Maiio (Harpumep, /00 Om), TO 1 B 3TOM
cllydae TOTPEeNIHOCTh MPSMOT0 H3MEPEHHS 3.]1.C. COCTaBIIsIeT Bcero » 1%. Xopormii BONETMETp, B TOM
YUCJIE UCTIOJIb3YEMBIN B MYJIbTUMETPE, UMEET COIIPOTUBIICHHUE MTOPSAAKA 10° Owm. Slcro, aro npu
MCTIOJIb30BAHUH TAKOTO BOJIETMETPA MOKHO CUUTATh, YTO ITOKA3aHUE BOJIBTMETPA MPAKTUYECKU PAaBHO
U3MEPSIEMOH 3.]1.C ICTOYHHKA TOKA.
1. ITonroToBBTE MYIBTUMETP K U3MEPEHHUIO TIOCTOSIHHOTO HANIPSDKEHUS 110 2 B.
2. He BpiHMMAas rajgbBaHUYECKHE DJIIEMEHTHI U3 erHJIeHHfI, HU3MCPBTEC U 3alIMIINUTE UX 3.4.C. C TOUHOCTBIO
JI0 COTBIX JIOJICH BOJIBTA.
3. D.4.c. BenMUYMHA BCETIa MOJI0KUTENbHAs. COOI0aliTe MOJSIPHOCTD MTPH MOAKITFOYCHUN MYJIbTUMETPA
K UCTOYHHKaM TOKa. KpacHBIH 111yn1 MyJIbTUMETPa IPUCOETUHSIETCS K «+» UCTOYHHMKA TOKA.

3aodanue 2. 3mepenne BHYTPEHHEr 0 CONPOTHUBJICHUSI HCTOYHUKOB TOKA
BuyTpeHHee conpoTuBiieHNE UCTOYHHUKA TOKa MOKHO BBIYMCIUTE C IIOMOIIBIO 3aKk0Ha OMa:

. (8)
1. IToaroroBbTE MYyABTUMETP JUI U3MEPEHUS CUIIBI IOCTOSIHHOTO TOKa 10 10(20) A.
2. CocTaBbTe IEKTPUUECKYIO LIEMb U3 MOCIEA0BATEIEHO COEAUHEHHOIO HCTOYHUKA TOKA, Pe3UCTOpa
(omHOTrO M3 HAbOpPa) U aMIepMeTpa.
3. U3MepbTe cuiy TOKa B LIETIH.
4. PaccumTaiiTe M 3allMIINTE BETUYUHY BHYTPEHHETO CONPOTUBIICHHS NCTOYHUKA.
5. AHaslornyHbIe U3MEPEHUS MpoAeIaiiTe UIsl Ipyroro IEeMEHTa.

3aoanue 3. PacyéT 3JIeKTpHU4YEeCKOM LenH MOCTOAHHOI0 TOKA

1. Cobepute 3IEKTPUIECKYIO IIETIb TI0 CXeMe, MPEUIOKEHHOW TpenoiaBareieM (cxemsl 1-7).

2. 3auepTUTe CXEMY B OTYET 110 paboTe U YKaKUTE HOMUHAJIbI BEBIOPAaHHBIX PE3UCTOPOB.

3. C momomisio npaBun Kupxroda paccuutaiite cuiabl TOKOB BO BCEX BETBSIX LIEMU. Beruucnure najaeHus
HaNpsHKEHUN Ha KaX0M PE3UCTOpPE.

4. C noMoI111bI0 MYJbTUMETA U3MEPHTE CHIIY TOKA B JOCTYITHOM JJIsi U3MEpEeHUs MmecTe. M3meprTe
MagCHUEC HAIIPAKCHHA Ha KaXKIOM PE3UCTOPE.

5. B BbIBOJIE CpaBHUTE U3MEPEHHBIE U PACUETHBIE 3HAYEHUS U YKAKUTE MPUUUHBI BO3MOKHBIX
PAaCXOXKICHUMN.

3aoanue 4. CoequHeHHe HCTOYHMKOB TOKA B DaTapeu

1. UcTOUHUKH TOKA MOTYT COEIMHSATCS B OaTapeu ABYMsI OCHOBHBIMH CIIOCOOAMU: MapauieabHO U
1I0CJIE10BATENbHO. ECIIM HCTOUHUKN COEANHSAIOTCS MOCIIEA0BATENbHO, TO UX 3.7.C. U BHYTPECHHHE
COIPOTHBIICHUS CKJIa/bIBAIOTCH:



©)
[Tpu mapanienbHOM COSMHEHUN OJIMHAKOBBIX HCTOYHMKOB TOKa 00IIas 3./1.c. baTapen paBHa 3.1.C.
OJIHOTO MCTOYHHKA, 2 BHyTPEHHEE CONPOTUBJICHHE OaTapeu B n pa3 MCHbBIIEC BHYTPEHHETO
COIPOTHUBJICHUS OJTHOTO UCTOYHHUKA TOKA!

(10)
CobepuTe e 1Mo cxemam 8, 9, B KOTOPBIX peann3yrTcs 00e cxembl coeuHeHus. Paccuunraiite u
U3MEpbTE CHITY TOKa B IICTIH NIPU 3TUX COCTUHCHUSX. B BBIBOIE CpaBHUTE pacueTHBIC U U3MEPEHHbBIE
3HA4YCHUA.

JlaGoparopHas padora. «3MepeHne HHAYKTUBHOCTH KATYIIKI)

Lenb pabotsl: VccrnenoBanue BIUSHUNA BETUYHMHBI HHIYKTUBHOCTH KaTYIIKH Ha 3JIEKTPUUECKUE
napaMeTpbl enu 0AHO(a3HOr0 CHHYCONAATBFHOTO HAMIPSKEHUSI, COJIepPrKaleil MOCIeI0BaTeNbHO
COC/IMHEHHBIEC KaTYIUIKU MHAYKTUBHOCTH U KOHJIEHCATOP. ONBITHOE ONPECIICHUE YCIOBUI
BO3HUKHOBEHUS B JAHHOM II€NH pe30HaHCa HaIPSHKEHUN.

TeopeTnueckue CBEICHUS.

Tabn. 1. [laciopTHbIE TaHHBIE ANEKTPONIMEPUTEIHHBIX PUOOPOB.

Ne | HaumenoBanHnoe 3aBoackoit | Tum Cucrema Kiace [Ipenen [ena
n/n | npubopa HOMEP U3MEPEHUsl | TOYHOCTH | U3MEPEHUU | JeNICHHS
1 BoabsTmerp 234 OM 1.0 300 B 10 B

2 BoabsT™meTp D34 OM 1.0 300 B 10 B

3 BoabsT™meTp D34 OM 1.0 50B 2B

4 AmMriepmerp 930 OM 1.5 SA 02 A

5 Bartmerp 539 [ 91 0.5 6000 Bt 40 Bt

Llenb ¢ mocie0BaTEIbHBIM COSAMHEHUEM KOHICHCATOPA U KATYIIKH C TIOJABMKHBIM (DepPOMArHUTHBIM
Cep/ICYHUKOM M300pakeHa Ha pHc. 1, a cxema 3aMelIeHUsI ATOH Lenu Ha puc. 2.
i & g C R ST VR
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~LU DOpPOMANaTHEM  KOMIOHCATODOD CXOMD JAMOLIEHIR XATY LI
CRPANEUHIKOM € NOABMNHDIM DEDPDOMIrHITHIM

CEPASYWMROM

pec. 3 pac. 2

JInst nTaHHOW LIeny CIPaBEIMBBI CIEYIOIINE COOTHOIICHUS:

rae U, | — neficTByromue 3HaUeHUS HAPSHKEHUS HICTOYHHUKA MMUTAHUS U TOKA;

Z — MOJIHOE COIIPOTUBIICHHUE LIETIH;

Kk — aKTUBHOE COMIPOTUBIICHUE KATYIIIKH, 00YCIOBIEHHOE aKTUBHBIM COMPOTHUBICHUEM MPOBOJIA KATYIITKU
U TIOTEPSIMH B CTaJIN (PEPPOMArHUTHOTO CEPJICUHUKA,

X — p€aKTUBHOE CONPOTUBJICHUE;

XLK — HHIAYKTHBHOC COIIPOTUBJICHUEC KATYIIKH,

Xc — €MKOCTHOE COIPOTHUBIICHUE KOHACHCATOPa;

@k — YroJ ciBura (a3 Mex1y HanpsKeHHEeM Ha KaTyIlIKe U TOKOM B Hel;

@ — yroJa casura ¢a3 MexIy HalpspDKeHHEM HCTOYHHMKA U TOKOM LIETH;

f —dacTtora TOKa UCTOYHUKA;




Lk — M"HIYKTUBHOCTh KaTYIIIKH;

C — eMKOCTb KOH/IEHCATOpa.

Toxk orcraer 1o ¢aze OT HAPSHKEHUS TIPH Xk > Xc U OlepexaeT 1o (aze HanmpsHKeHUE TIpH Xk < Xc.

[Ipu paBeHCTBE MHIYKTUBHOI'O U EMKOCTHOT'O COIIPOTUBIICHUM B LIENIM BO3ZHUKAET PE30HAHC HAIPSIKCHUM,
KOTOPBIN XapaKTEPU3YETCsI CIACTYIOITIM:

1. PeaxtuBHOe conportusnenue nenu X = 0. [lonHoe ee conpotuBienue Z = rk, T.€. UMEET
MHUHHUMAJIbHYIO BEJIMUMHY.

2. Tok coBmajgaer o ¢a3e ¢ HaNPsHKCHHEM MCTOYHUKA, TaK Kak rmpu X = 0

3. Tox nmeet MaKCUMAJIbHYIO BCIIMYNHY, TaK KaK COIIPOTUBJICHUC LCIHU ABJISICTCA MUHUMAJIbHBIM

4. Ilapenue HanpsDKEHHs HA AKTUBHOM CONPOTUBJICHUN KaTYIIKH PaBHO NPUIIOKEHHOMY HAIPSDKEHUIO,
TaK Kak Ipu Z = I

5. HaHpH)KeHI/IH Ha UHAYKTHUBHOCTHU U €MKOCTHU PABHBI, TAK KaK

HpI/I OTHOCHUTCIIbHO MAJIOM II0 BCJIIMYNHE AKTUBHOM COIIPOTUBJICHHUU KATYIIKH ( )
HAIpsKCHUA HA MHAYKTUBHOCTH U HA EMKOCTH 6YILYT IMPEBLINIATH HAITPSXKCHUEC HA AKTHBHOM

COIIPOTUBJICHWH, a CJIICAOBATCIIbHO, U HAIIPSXKCHUC HCTOYHHKA. HeﬁCTBHTeHBHO, npu u

rue , T.€. Y aHAJIOTUYHO .
Taxkum 00pa3oM, HaNpsKEHUS Ha MHTYKTUBHOM KaTyIlIke M KOHAEHCATOpe IIPU PE30HAHCE HaNpsHKEHUH
MOTYT 3HAUUTEIBHO PEBBICUTH HANPSKEHUE HCTOYHUKA, YTO OMACHO JIJISl M30JISLMHU KaTylIKU U
KOHJIEHCATOPA.

6. DHepreTH4ecKril MPOIECcC MPH PEe30HAHCE HANIPSHKEHUI MOYKHO pacCMaTPUBATh KaK HAIOKEHHUE
JIBYX NPOLIECCOB: HEOOPATUMOTO Mpoliecca Mpeodpa3zoBaHus NOTPeOIIeMON OT UCTOYHUKA YHEPTUH B
TEIUIO, BBIJENISIEMOE B aKTUBHOM COIIPOTHBIIEHUHU LIENH, U 00paTUMOTrO Mpolecca, PeICTaBISIONIEro
co0oit KosilebaHusl SHEPTUU BHYTPH LIETIN: MEKIY MArHUTHBIM MTOJIEM KaTYIIKU U 3J€KTPUUYECKUM TOJIEM

KOHJIeHcaTopa. I1epBblil poLece XapakTepU3yeTcs: BETMYMHOW aKTUBHOM MOIIHOCTH ,a
BTOPOW — BEJIMYMHON PEAKTUBHOW MOLIHOCTH

Konebannii SHEPIrruu MCKAY UCTOUYHHUKOM ITUTAHUA U YHaCTKOM LCIH, BKIIFOYAOMIUM KaTYHIKy U
KOHAOCHCATOP, HC ITPOUCXOAUT U IMTO3TOMY pCaAKTHBHAA MOLIHOCTH BCEH J8(S004

N3 ycnoBuil BOSHUKHOBEHHUS pE30HAHCa WU CJIEAYET, 4TO IPAKTUYECKH PE30HAHC
HaANPSDKEHUH MOYKHO MOJIyYUTh U3MEHEHHEM:

a) MHIyKTHBHOCTH KaTYIIKH;

b) Emkoctu xoHIeHcaTopa;

€) YacToTsl TOKa;

B nannoii pabote pe3oHaHC HANPSHKEHUH MOTYYaeTCs 38 CYET M3MEHEHUSI MHIYKTUBHOCTH KaTYIIKH
nepeMeleHreM ee (peppoOMarHUTHOTO CeplIeYHUKA.



Xon paboThI:

Pabouee 3amanue

1. Cobupaem cxeMy, H300paXE€HHYIO Ha pHC. 3.

B kadecTBe UCTOYHMKA TUTAHHSI UCIIOJIB3YETCSI ICTOYHHUK OJTHO(PA3HOTO CHHYCOUIAILHOTO HAMPSHKECHUS
¢ JeHcTBYIOIMM 3HaueHuem 36 B.

Karymika HHIYKTUBHOCTA KOHCTPYKTUBHO MPEACTABISET COOO0M COBOKYITHOCTh TPEX OTIEIBHBIX KATYIIEK
Y TIOJIBMYKHOTO (peppOMArHUTHOTO cepJieuHrKa. Hayama v KOHIIBI KaKI0# M3 TpeX KaTyIIeK BHIBEICHBI Ha
KJIEMMHYIO MaHelb. [|J1s yBenuueHus Juana3oHa u3MEeHEHU N BeTMYHHBI MHYKTUBHOCTH KATYIIKU
COCTMHSIOTCS MOCIIEI0BATENIbHO. B KauecTBe eMKOCTH MCTIOIb3yeTCs OaTapesi KOHASCHCATOPOB.

2. Ilpormecchl B 11enu uccaeayrTcs npu nmoctossuaoi emkoctu C = 40 Mmx® u nepemMeHHOW HHAYKINH. B
Hayvaje paOdoThI MOJHOCTHIO BBOJAMM CEPJICYHUK B KATYIIKY, YTO COOTBETCTBYET HAUOOIBIIIEMY 3HAYCHHUIO
WHIYKTUBHOCTH.
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3. Bxirouus LCIIb 1O HANTPAKCHUC U ITIOCTCIICHHO BbIABUIasA CCPACHHUK OIMPCACIIACM MaKCUMAJILHOC

V.

3HauYEHUE TOKa , IOCJIE YETO YCTAHABIIMBAEM CEPJICYHHUK B UCXOIHOE MOJIOKEHHE.
4. MenneHHO BBIABUTAs CEPICYHHUK, CHUMAEM MOKa3aHUs MPUOOPOB AJIs YEThIPEX TOUEK JI0 pe30HaHca,
TOYKHM PE30HAHCA M YEThIpeX TOUYEK Mocie pe3oHanca. [lokazanust mpuOOpoOB 3aHOCUM B TaoII. 2.

Tabn. 2. OnbITHBIE AaHHBIE. (IPUMEPHBIE)

Ne onbiTa | P U | Uy | Ue
A KOJI-BO Jies. | BT B
1 1,0 5,5 13,75 36 120 83
2 15 12,5 31,25 36 168 121
3 2,0 19 47,5 36 198 168
4 2,5 29 72,5 36 231 208
5 3,0 41 102,5 36 260 246
6 3,1 44 110 36 260 255
7 3,0 40 100 36 239 246
8 2,5 28 70 36 186 208
9 2,0 17,5 43,75 36 135 165
10 15 11 27,5 36 99 125
11 1,0 5,5 13,75 36 60 91

5. BBIYHCINM BETUYNHEL:

Hanpuwmep, nist nepsoro ciyyast mpu | = 1,0 A:




Brruncnennsie JJIs1 BCEX CIIy4acB 3HAYCHUS 3aHECEM B Tabm. 3.

Ta61. 3. BerunciaeHnuslie naHHble (IPUMEPHBIE)

Ne o11. Z | ZK | Ik | XLK Lk Uik | Uik Xc C COS @
Om I'n B OwMm MK®D o0.e.
1 36 120 13,75 119,2 0,379 13,75 119,2 |83 38,4 0,382
2 24 112 13,89 111,14 0,354 |20,83 166,7 |[80,67 |395 0,579
3 18 99 11,88 | 98,3 0,313 |[23,75 |196,6 |84 37,9 0,660
4 14,4 92,4 11,6 91,67 0,292 |29 229,2 |83,2 38,3 0,806
5 12 86,67 11,39 |[85,9 0,273 34,17 |257,7 |82 38,8 0,949
6 11,6 83,87 11,45 |[83,1 0,264 |[3548 |2576 |[82,26 |38,7 0,986
7 12 79,67 11,11 | 78,88 0,251 | 33,33 236,7 | 82 38,8 0,926
8 14,4 74,4 11,2 73,55 0,234 |28 1839 |83,2 38,3 0,778
9 18 67,5 10,94 | 66,6 0,212 |[21,88 |133,2 |825 38,6 0,608
10 24 66 12,2 64,86 0,206 18,33 [97,3 83,3 38,2 0,509
11 32,7 54,5 11,36 [ 53,35 0,170 12,5 58,7 82,7 38,5 0,347

[1o BBIUMCIIEHHBIM 3HAYEHUSM CTPOUM Ipa)UKK 3aBUCUMOCTEH CHIIBI TOKA B LIeNH I, magenus
HanpspkeHus Ha konaeHcarope Uc u katynike Uk, KOCHHYC yria caBura ¢a3 cos ¢ U MOJIHOro
COINPOTHUBIICHUS LIENH Z OT NUHIYKTUBHOCTHU KaTylku L.

CTpouM BEKTOpHBIE AMAarpaMMbl TOKA U HAIIPSKEHUN:

a). X .k > Xc. bepem 3mi pesyabtaT u3mepenunii: [ =2.0 A, Uk =23.8 B, Uk =196.6 B, Uc = 168 B.

6). XLk = Xc. Bepem 6™ pesynbrat uamepenuit: [ = 3.1 A, Uy = 35.5 B, U ¢ =257.6 B, Uc = 255 B.

B). XLk < Xc. bepem gHit pesyabTaT u3mepenunii: [ =2.0 A, Uik =219 B, U x=133.2 B, Uc =165 B.
BoiBoA: Ipu yBEIMYEHNN UHAYKTUBHOCTH KaTymku ¢ 170 no 260 MI'H noiHOE COMPOTUBIIEHUE LIETN Z
najaer, a cuia toka I, Hanpspkenust Ha konaeHcarope Uc u katymike Uk, KOCUHYC yriia caBura ¢as cos ¢
BO3pacTaroT. PEakTUBHOE CONTPOTUBIIEHUE KAaTYIIKH MEHBIIIE CONPOTUBIIEHNS KOHIEHCATOPA, II0-ITOMY
NaJIcHUE HAIPSDKEHUS Ha KaTyIIKE MEHbIIE, YEM Ha KOHJIEHCATOpE, IEHCTBUE KOHIEHCATOpa Mpe-
obnanatonee u odiee HanpskeHue U oTcTaer oT cuiibl ToKa I(BekTopHas AuarpamMma B).

[Tpy MHAYKTUBHOCTHU KaTyIIKH paBHOW puMepHO 260 MI'H, OJIHOE COMPOTUBIIEHNE LENH JOCTUTAET
HauMeHbIIero 3HaueHus z = 11.6 Owm, cuia Toka Ipu 3TOM JOCTUTraeT HanboJbiiero 3HaueHus [ = 3.1 A,
a HalpsDKEHMsI Ha KaTyIIKe U KoHJeHcatope BeipaBHUBatOTCs Uc = Uk =260 B, kocunyc yria casura ¢as
MEX/ly HalpsKEHUEM U TOKOM paBeH 1. PeakTuBHOE cOPOTUBIIEHHE KaTYIIKH U KOHJEHCATOPa PaBHbI,
naJIeHus HallpsbKEeHHs Ha 000MX paBHBI U o0I1Iee HaNpspKeHUe cuH(pa3Ho cuile Toka(auarpamma o).

[Ipu nanpHeleM yBeIn4eHMU HTHAYKTUBHOCTH € 260 10 380 MI'H mosiHOE conpoTuBieHne
YBEIMYMBACTCS, @ CUJIa TOKA, HAIPSHKEHHS Ha KaTyIIKe U KOHJeHcaTope, KOCHHYC yria cABHra ¢as
naaaiT. PeakTuBHOE CONPOTHUBIEHUE KATYIIKU OOJIbIIIE COMPOTUBIIEHUSI KOHIEHCATOPa, IOATOMY
naJieHue HapsHKeHUs Ha KaTylike Ooublie, YeM Ha KOHJEeHcaTope, AeHCTBUE KaTyIIKU Ipeoliagaroiee
u obmee HanpsukeHue U omeperxaeT cwry Toka [(mnarpamma a).

Jladoparopnasi padora: U3ydeHue siBJIeHUs JIEKTPOMATHUTHOH MHAYKIIUH
eap padoThI - U3yUUTH SBICHHUE IEKTPOMArHUTHOM MHIYKIIMH.
IIpudopsi: MIHaMIepMeTp, KaTylIKa-MOTOK, MarHUT TyrooOpa3Hbli, MATHUT MOJIOCOBOM.

[Topsimox BeIMONHEHUS PabOTHI
|.Borsacnenue ycnoguti 603HUKHOBEHUA UHOYKYUOHHO20 MOKA.
1.ITopkirounTe KaTylKy-MOTOK K 3aKMMaM MUJUIMAMIIEPMETPA.
2. Habnroas 3a nokasaHussMM MUJUIMAMIIEPMETPa, OTMETHTE, BOZHUKAJI JIM MHIYKIIMOHHBINA TOK,

CCIIn:




— B HETOJIBI)KHYIO KaTyIIKy BBOJUTH MarHur,
— W3 HEMOJBW)XHOW KAaTYIIIKA BBIBOJIUTH MarHur,
— MArHHT Pa3MECTHTh BHYTPHU KATYIIKH, OCTABJISIS HEMOABHYKHBIM.
3. BbsicHUTE, KaK WM3MEHSUICS MarHUTHBIA MOTOK @, MPOHU3BIBAIOIIUM KaTyIIKy B KaxKIOM
cinyyae. Crenaiite BbIBOJI O TOM, ITPU KaKOM YCJIIOBHH B KaTYIIIKE BO3HUKAI MHAYKIIMOHHBIN TOK.

. Usyuenue nanpasienus uHOYKUUOHHO20 MOKA.
1.0 HampaBJICHHH TOKa B KaTYIIKE MOXKHO CYAMTh [0 TOMY, B KaKyi) CTOPOHY OT HYJICBOTO
JIEJICHUST OTKJIOHSIETCS CTPEJIKa MIJUTHAMIIEPMETPA.

IIpoBepbTe, 0AMHAKOBBIM JIM Oy/eT HAIlpaBJIeHHE HHAYKIIMOHHOTO TOKA, €CIIH:
— BBOJUTH B KaTYUIKY U YAQJIATh MarHUT CEBEPHBIM IOJIOCOM,;
— BBOJUTb MarHuT B KaTYUIKYy MarHUT CEBEPHBIM I10JIFOCOM U FOKHBIM IIOJIOCOM.
2.BbIicHUTE, UTO U3MEHSUIOCh B KaxJIoM ciydae. CaenaiTe BbIBOA O TOM, OT YEro 3aBUCUT
HalpaBJIeHUEe UHIYKIIHOHHOTO TOKa.

1. H3yuenue senuuunbl uHOYKUUOHHO20 MOKA.

1.IlpubnuxaiiTe MarHUT K HENOJABMKHOW KaTylIKe MEJIEHHO U ¢ OOJblIeld CKOPOCTbIO,
oTMeuasi, Ha cKoJIbKO sieneHuit (N1, N2) OTKIIOHSETCs cTpeKa MUUIaMIIepMeTpa.

2. IlpubnurkaiiTe MarHuT K KaTyLIKE CEBEPHBIM MOI0COM. OTMEThTE, Ha CKOJIBKO JesieHui Nip
OTKJIOHSETCS CTpeJIKa MUJUIMaMIIepMeTpa.

K ceBepHomy mnostocy ayrooOpa3HOro MarHuTa IMPHUCTABbTE CEBEPHBINM MOJIOC MOJIOCOBOTO
MarHuTa. BplAicHUTE, Ha CKOJbKO JeneHui Ny OTKIOHSETCS CTpelka MHUIMaMIepMeTpa Ipu
npUOIMKEHNN OJTHOBPEMEHHO JIBYX MarHUTOB.

3.BblsicHUTE, KaK M3MEHSJICS MAarHUTHBIM NOTOK B KaxXIoM citydae. CrenaiTe BBIBOJI, OT 4Ero
3aBUCHUT BEJIMYMHA UHAYKIIMOHHOTO TOKA.

OTBeThTE HAa BOIPOCHI:

1.B karymky u3 MEOHOro MNpoBOJia CHayaja OBICTPO, 3aT€M MEJICHHO BJBUIAIOT MAarHur.
OnnHaKOBBIN JIM ANEKTPUUYECKUN 3apsi/i IPU STOM MIEPEHOCUTCS Yepe3 CeueHHUEe MPOBOAA KaTyIIKH?

2.BO3HUKHET JI1 MHAYKINOHHBIN TOK B PE3MHOBOM KOJIbLIE ITPU BBEJICHUN B HETO MarHura?

Jlaboparopnas padora. UcciienoBaHue 3aBUCHMOCTH CHJIbI TOKA OT 3JIEKTPOEMKOCTH
KOH/IEHCATOPA B IeNH MEPEMEHHOI0 TOKA.

Heab padoThl: uzyuumo enusHue 21eKmMpOEMKOCMU HA CUTY NEPEMEHHO20 MOKA.
O0opynoBanue: HaOOp HEMOISAPHBIX KOHAEHCATOPOB U3BECTHOM EMKOCTH, peryIupyeMblit
UCTOYHHK TiepeMeHHOoro Toka JIATP, munmuamnepmetp ¢ npeaenom usmeperus 10 100
MA IIEpEMEHHOIr0 TOKa, BOJBTMETP € IPEAEIIOM U3MEPEHU 0 75 B mepeMeHHOro HanpspKeHus,
COEIMHUTEINbHBIE POBO/IA.

Teopus

[TocTosHHBIN TOK HE MPOXOAUT Yepe3 KOHACHCATOP, TaK KaK MEX1y ero 0OKIaJKaMHu HaXOUTCs
JIURIIEKTPUK. Eciin KOHIEHCATOp BKIIIOYUTH B LIENIb IOCTOSIHHOTO TOKA, TO TIOCJE 3apsAIKU KOHJEHCATopa
TOK B LIEMH NPEKPATUTCA.

Ecnu jxe BKIIOUNTH KOHJICHCATOP B LIENb MIEPEMEHHOT0 TOKa, TO 3aps KoHaeHcaropa (q=CU)
BCJIE/ICTBHE U3MEHEHUS HaPsKEHUS! HEMPEPBIBHO U3MEHSETCS, TI0ATOMY B LIETIU TEUET epeMEHHBIN
Tok. Cuia Toka TeM OoJibliie, ueM 0oJiblie EMKOCTh KOHJIEHCATOPA M YeM Yallle MPOUCXOIUT €T
nepes3apsaakKa, T.e. 4eM O0JIbIIe YacTOTa IePEMEHHOT0 TOKA.

ConpoTtuBieHue, 00yclIOBIEHHOE HATMUMEM JIEKTPUUECKON EMKOCTH B IIETIH IIEPEMEHHOTO TOKa,
Ha3bIBAIOT EMKOCTHBIM COMpOTUBIeHHEM Xc. OHO 00paTHO MmpornopuroHaibHO éMKocTH C U KpyroBoit
4acTOTe M:

L

aC WJTH, C YIETOM, YTO ®=2TV, TJ€ V- 4aCTOTa MEPEMEHHOTO
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W3 3akona Oma jjis ydacTKa Hemnu nepeMEeHHOro Toka, CoOACPIKaAero €MKOCTHOE COIIPOTUBJICHHC,
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JEHCTBYIOIIEE 3HAYCHHUE TOKA B ICTIH PABHO: Xe (2).
W3 dopmyibl (2) crienyer, 4TO B HelH ¢ KOHJAEHCATOPOM NepeMeHHbI TOK U3MeHsIeTCsl TPSIMO
NPONOPIHOHAIBHO H3MEHEHHI0O EMKOCTH KOH/IEHCATOPA NPH HEM3MEHHOH 4acTOTe TOKA.
I'padudecku 3aBUCUMOCTD CHJIBI TOKA OT AJICKTPOEMKOCTH KOHICHCATOPA B IIEMH [IEPEMEHHOT0 TOKa
n300pakaercs npaMoil muHuei (puc. 1).

Puc 1

B sToM u npencTout yOeauThCsl ONBITHBIM ITYTEM B JaHHOW padoTe.
Xoa padoThl.
1. CoOpath 2JIEKTPUYECKYIO CXEMY COIJIACHO PUCYHKA 2 U EPEUYEPTUTH €€ B TETPaib:

JIATP T C
11

&

2. IToaroToBuTH TAOJIUILY AJIS pE3yJIbTATOB M3MEPEHHH 1 BBIYMCICHUH:
Yacrora Toka| Hanpsikenne |Emkocth konaencatopal Tok B uenu|mMKocTHOE CONPOTHBJICHHE,

v, ' Ha KOHJAEHCATOope C, Mx® I, MA , OM
U, B M3MepeHHOoe | BLIYHCIEHHOe
50 50

3. JIns KaXKa0ro KOHAeHcaTopa u3 Habopa U3MEPUTh CUITY TOKA MU HarnpsbkeHuu S50
B.
4. B xa)X710M OIIBITE paccunuTaTh EMKOCTHOE COTIPOTUBIIEHUE 110 3aKkoHy OMa I yJacTKa
I 50-1000
g
. ! ! o _
IIETNY TTePEMEHHOTO TOKa! , 31ech | - neicTByromee 3Hauenne Toka B MA, U=50 B -
JIEUCTBYIOIIEE 3HAYCHUE HATIPSKEHHUS.
5. B KaX710M OTIBITE BBIYUCIUTE EMKOCTHOE COMTPOTUBIIEHHUE 10 33JaHHBIM 3HAYCHHSIM YACTOTHI

1 1000000
2mv-C 314.C

¢
nepeMeHHoro Toka v=>50I"y u émxoctn konaeHcaropa C:
MKOD.

6. CpaBHUTE Pe3ybTAThl PACYETOB B .4 U B 1.5 U CII€TATE BHIBOJ O BHIMOJIHUMOCTH 3aKkoHa Oma 1Jist
y4acTKa LENU IEPEMEHHOI0 TOKA COIEPKALLEr0 dJIEKTPOEMKOCTD € Y4ETOM ITOTPELIHOCTH
M3MEPEHUM.

7. Iloctpoiite rpadmk 3aBUCIMOCTHU CHIIBI TOKA OT JIEKTPOEMKOCTH KOHACHCATOPA B IIETTH
MIEPEMEHHOT0 TOKa:!

, 31ech C - EMKOCTD B
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8. 3anummuTe BHIBOJ IO pe3yJIbTaTaM OMBITOB U OTBETHTE HA KOHTPOJIbHBIE BOIPOCHI.
KoHTposibHBbIE BONIPOCHI.

1. IToueMy NOCTOSIHHBIIM TOK HE IPOXOAUT Yepe3 KOHJEeHcaTop?
2. Kakoe conpoTtuBieHre Ha3pIBaeTcs EMKOCTHBIM? [loueMy OHO SIBIIsIeTCS pEaKTUBHBIM
COMPOTHUBIICHUEM?
3. OT 4ero u Kaxk 3aBUCUT EMKOCTHOE COMPOTUBJICHUE?
4. Bemmonusercs nu 3akoH Oma Ji71s1 ydacTKa el IEPEeMEHHOT0 TOKa, COAep Kaliero EMKOCTHOE
comnpoTHUBIIeHHE?

u=U_sinat
5. HanpsbxkeHue Ha KOHJEHCATOPE U3MEHSIETCS M0 3aKOHY # . 3anumuTe ypaBHEHUE

MEPEMCHHOI'O TOKA B ICIIK C KOHACHCATOPOM.

2.5.KOHTPO/IbHO-0LIEHOYHbIE MATEPUAJIbI /1JIsl ATTECTAIIMHU 110 Y4eOHOM TUCHUILINHE
OueHKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT

Ouenka 5 craButcs 3a paboTy, BBIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEAOYETOB.
Ouenka 4 craBuTCs 3a paboOTy, BBHINIOJHEHHYIO MOJHOCTBIO, HO TMPU HAMYMKM B HEl He Oolee OTHOM
HerpyOoil onmMOKY U OJIHOTO HeJloueTa, He 0oJiee TpeX HEJJOUETOB.
Ouenka 3 craBuTCs, eciau OOYYaIOIIUICS TMPaBUJIBHO BBIMONHUI HEe MeHee 2/3 Bceld pabOThI MU
JomycTull He Oosee oaHOM rpy0oil OmMMOKM W JABYX HEIOYETOB, HE Oojiee OMHON TpyOOW W OIHOMU
HerpyOoii ommbku, He 6osee Tpex HerpyObIX OMIMOOK, OJJHON HErpyOOi OMMOKH U TPEX HEI0UETOB, MPHU
HAJTMYUU YETHIPEX-TIATH HEJ0UCTOB.
Ouenka 2 CTaBUTCS, €CIIM YUCIIO OMMOOK M HEI0UYETOB IPEBBICUIIO HOPMY JIJISl OLIEHKH 3 WJIM MPaBUIHHO
BBITIOJIHEHO MeHee 2/3 Bcelt paOoThI.
Ouenka 1 craButcs, eciiv 00y4JarOIUICsS COBCEM HE BBIMOIHII HU OJHOTO 3aJaHusl.
Jis  OIEHKH KOHTPOJBHBIX M TPOBEPOYHBIX pPA0OT IO PEmIeHHI0 33734  yI0OHO TIOJIH30BATHCS
0000111eHHOM HHCTPYKIIMEH TI0 TPOBEPKE MUCEMEHHBIX padOT, KOTOpasi MPUBEACHA HUXKE.

HMHcTpykuus no npoBepke 3a/IaHus N0 pPelIeHUI0 3a1a4.
Pemenne xaxoil 3a1auu olieHnBaeTcs B 6aiax (cM. TabJuIly), IpUUYEM 3a ONpeesIEHHbIE TOTPEIIHOCTH
KOJINYECTBO 0aJIJIOB CHHXKAETCS.

KauecTBo pemienust Hauuciasiemble
0aJIIBI

[IpaBuabHOE pelIeHNe 3a0aun:
MOJy4eH BEPHBIA OTBET B OOIIEM BHJE W NPABWIBHBIA YHCICHHBIH OTBET C 10
yYKa3aHUEM €ro pa3sMEpHOCTH, IPH HAJIWYMU UCXOJHBIX YpaBHEHHH B «0OIIemM» Buae
— B «OyKBEHHBIX» 0003HAYCHUSX;

OTCYTCTBYET YHCIICHHBII OTBET, WK apupMeTHIecKass OMMOKA IPU €ro IMOTyICHUH, 8
WM HEBEPHAsl 3alIUCh Pa3MEPHOCTH MOJyUYEHHOM BEJTUUHHBI;
3ajjaya pelieHa Mo NeHCTBHAM, 0e3 ToydeHus oOmed (HopMysbl BBEIYUCIAECMON 5-7
BEJIMYHHEL.

3amucanel BCE HeoOXomumble ypaBHEHHS B OOIIEM BHIC M M3 HHX MOXHO TOJYYHTh 1o 5

[IPaBUJIBHBIN OTBET (00YUAIOIIMICS HE YCIE PEIINTh 3a1ady 10 KOHIIA WX HE CIPABUIICS
C MaTeMaTHYCCKUMHU TPYTHOCTSIMH)

3amnucanbl OTACIbHBIC YPaBHEHHS B 00IIEM BHUIE, HECOOXOIUMBIC JJIs PEIISHUS 3a1a4u. mo3
I'pyOblie OMmMOKN B HCXOTHBIX YPaBHEHUSX. 0
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Onenka npakTu4ecKux pador
Omnenka 5 craButcsi, ecnu OOydYaroOIIMKCS BBINONHSIET pabOTy B IMOJHOM O0BbEeMe ¢ COOJIOICHUEM
HE00XO0IMMOM TIOCIIEI0BATEIILHOCTH MIPOBEICHHSI OTIBITOB U M3MEPEHHIA; CAMOCTOSTENILHO U PAIIMOHAIIBHO
MOHTHUPYET HEOO0XOAMMOE OOOpYZOBaHKWE, BCE ONBITHI NPOBOJUT B YCIOBUSX H PEKUMAX,
o0eCTeynBaroOIUX TMOJIyYeHHE MPABHIBHBIX PE3yJbTaTOB M BBIBOAOB; COONIIONAET TPEOOBaHMS IMPaBHI
TEXHUKU O€301aCHOCTH; MPABUIIHLHO U aKKYPAaTHO BBIMIOJIHAET BCE 3alIUCH, TaOJUIBI, PUCYHKH. UYepTexH,
rpaduKu, BBIYUCICHHUS; IPABUIIBHO BBITIOIHSIET aHAJIH3 MOTPEIIHOCTEH.
Omnenka 4 cTaBHUTCS, €CIIM BBITIOJIHEHBI TPEOOBAHMS K OIEHKE 5, HO OBLIO JIOMYIIEHO JIBa-TPU HEJ0YETa,
He OoJiee 0/THOM HerpyOOil OMMOKU M OJHOTO HEA0YETa.
Omnenka 3 craButcs, eciu paboTa BBHINOJHEHA HE TOJHOCTBIO, HO OOBEM BBHIMOJIHEHHOW €€ 4YacTH
MO3BOJISIET TOJNYYUTh MPABUIBHBIA pE3ylbTaT M BBIBOJ; HJIM €CIHM B XOJ€ NPOBEACHUS OIBbITA U
H3MepeHHsI ObUTH TOMYIIEHBI OTUOKH.
Ouenka 2 cTaBUTCS, €ciii padoTa BHIMOJIHEHA HE MOJHOCTHIO WM 00bEM BBINIOJIHEHHOW YacTu paboT He
MO3BOJISICT CJeNaTh MPABHIIBHBIX BBIBOJIOB; WJIM €CIIM OIBITHI, H3MEPCHHS, BBIUMCICHUS, HAOJIIOICHHUSI
IIPOM3BOIMIINCH HETIPABHIIHHO.
Onenka 1 craButcs, ecnu 0OyYalOUIMICS COBCEM HE BBHIMOMHHI paboTy. Bo Bcex ciydasx oneHka
CHU>KAETCs, eclii o0yyaroluiicss He co0JIr01ai MpaBuiia TEXHUKU 0€30I1aCHOCTH.
Ilepeyennb ommoOOK
I'py0Obie ommoxu
He3nanue onpeseneHuii OCHOBHBIX TIOHSTHIA, 3aKOHOB, ITPAaBHJI, OCHOBHBIX MOJIOKEHHI TEOpUH, Hopmy,
OOMICTIPUHATHIX CUMBOJIOB 0003HAUYCHUS (PU3UUECKUX BEITHMUUH, EAUHUI] UX U3MEPCHHUS.
HeymeHnue BbIICIUTE B OTBETE IIABHOE.
Heymenune npuMeHATh 3HAHUS ISl pEHICHUS 33734 M OObACHEHUS (U3UUECKUX SIBICHUH; HEMPAaBUIHHO
c(OpMYITHPOBAHHBIC BOIPOCHI 3371a4ll WJIM HEBEPHBIC OOBSCHEHHS X0/Ia €€ PEIICHHS; HE3HAHUE [TPUEMOB
peleHus 3a7ad, aHAJOTMYHBIX paHee PEIICHHBIM B KIJIAcCe, OMMOKH, MOKa3bIBAIOIIME HEMPABHIHHOE
NOHUMAaHME YCIOBUS 33/1a4M WIM HENPAaBUIbHOE HCTOJIKOBAHUE PEIICHUS.
Heymenue untats ¥ CTpOUTH rpaduKy ¥ MPHHIUITHAIEHBIC CXEMBI.
Heymenne mnoarotoBute Kk paboTe yCTAaHOBKY MM JIaOOpaTopHOE O0OpyAOBaHHE, MPOBECTH OIIBIT,
HEOOXOIMMBIE PacUEeThI, TN HCITOJIb30BaTh MOJyYeHHBIE JAHHBIE JUIs BEIBOOB.
HebpexxHoe oTHOIIEHHE K Ta00paTOPHOMY 00OPYIOBAHUIO U U3MEPHUTEIBHBIM ITPHOOpaMm.
Heymenue onpenenuTs noka3aHue N3MEPUTEIHLHOTO IPUOOpA.
Hapymenne tTpeGoBanuii mpaBui1 6€30MaCHOTO TpyAa MPH BHIMOJIHEHUH SKCIIEPUMEHTA.

Herpy0bie omunoku

Herounoctu popmynnpoBoK, onpeaeneHuil, NOHATHH, 3aKOHOB, TEOPUI, BEI3BaHHBIE HETTOJIHOTON OXBaTa
OCHOBHBIX TPU3HAKOB OIpPENIEIIeMOro MOHATHUS, OLIMOKM, BBI3BaHHBIE HECOOJIIOJICHUEM YCIIOBHI
MPOBEJCHUH ONBITA WIH U3MEPEHUH.

OmubKu B YCIOBHBIX 00O3HAYEHMAX HA MPUHIUIHAIBHBIX CXE€MaX, HETOYHOCTH YepTexel, rpadukos,
CXEM.

[Iponyck mny HETOUHOE HANMCAHNWE HAUMEHOBAHUH €IMHUL (PU3UUYECKUX BETHYHUH.

HepaunonanbHblilt BBIOOp X0/1a pEIICHHUS.

Henouernt

HepaunonanbHble 3aMCH IPU BHIYUCICHUSIX, HEPAMOHAIbHBIE IPUEMbI BHIYUCIEHUH, TPEOOpa30BaHUM
Y PELICHUH 3a/1a4.

Apudmerndeckue OMMOKKA B BBIYUCICHHUSIX, €CIIM OTH OIMIMOKKM TpyOO HE HMCKaXalT pPEaTbHOCTh
MIOJIyYEHHOT'O PE3yJIbTaTa.

OTtaenpHbIE MOTPEIIHOCTH B (POPMYITHPOBKE BOIPOCA UM OTBETA.

HebperxHoe BbINOIIHEHUE 3aMUCe, YepTexkeid, cxeM, rpadukoB.

Opdorpaduueckre u MyHKTYal[MOHHbBIE OIIHOKH.



ITAKET 9K3AMEHATOPA

3aI[aHI/IH TEOPETUYCCKHUE IIPOBOAUTCA B (bOpMC TECTOBOI'0 KOHTPOJIA 3HaHHI>'I, YCTHOI'O OIIpocCa,

MUCbMEHHBIX paloT.

3aaHusl NpakTHYECKHUe TPOBOASTCS B (popme 1ab0paTOpHBIX, MPAKTUUECKHUX 3aJJaHUi, pelieHne 3a1a4

OOBEKTHI OIIEHKA

Kpurepuu onieHku pesynprara (B
COOTBETCTBHH C pa3jiesioM 1
«TacriopTKOMIUIEKTa KOHTPOJIBHO-OLIEHOUHBIX
CPEICTB)

OTMeTKa 0O
BBIITOJIHEHUU

YYBCTBO I'OPJIOCTH M YBa)XKEHUS K UICTOPUH U
JOCTUKEHUSIM OTE€4ECTBEHHOMN

¢du3ndeckoil Hayku; GU3MUECKH IPaMOTHOE
NOBEJICHHE B PO(ECCHOHATBHOM
JeSITebHOCTH U OBITY ITPH 0OpallieHUH ¢
npuOopaMu U YCTPOHCTBAMU

-IIPOSIBJICHHE YYBCTBA F'OPJIOCTH U
YBaKCHHSI K HICTOPHH HAYKH;
-IEMOHCTPAIIHs TPaMOTHOTO MTOBEJICHHS B
po(hecCHOHATILHOM JIEATEIILHOCTH U B
ObITY IIpH 0OpaIIeHuu ¢ mpubdopamMu

TOTOBHOCTB K MTPOIOJDKEHUIO 00pa30BaHuUs
Y TIOBBITIICHHSI KBATH(DUKAINH B
n30paHHO# npodeccuoHaTbHON
JESTSIIbHOCTH H 00BEKTUBHOE OCO3HAHUE
poiu (GU3NIECKUX KOMIICTCHIUH B
TOM

-TIPOSIBICHUE TOTOBHOCTH K ITOBBIIIICHUIO
KBTI (UKAIIIH;

-00BEKTUBHOE OCO3HAHUE POJIU
(UBUYECKUX KOMIIETEHITUN

YMEHHE HCIIOJIb30BaTh JOCTHKECHUS
COBPEMEHHOM (pr3MUecKOi HAYKH U
(U3MYECKUX TEXHOJIOTUH JUISl TIOBBIIICHUS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM podeccroHaTbHON
JIeSITeITbHOCTH

-IIPOABJICHUC YMGHI/Iﬁ HCIIOJIB30BAaTh
AOCTHIKCHUA HAYKU IJIA ITOBBIIICHUA
HHTCJUICKTYAJIbHOT'O Pa3BUTHUA

YMEHHUE CaMOCTOSITEIbHO 100bIBaTh HOBBIE
JUIst ce0s1 pu3NUYecKue 3HaHUS, HUCIONIb3Ys
JUISL ATOTO JIOCTYIHBIE UCTOUHUKHU
uH(pOopMaluu

-[IPOSABJICHUC YMCHI/Iﬁ CaMOCTOATCIIbHO
}106I)IBaTI) 3HAHUA 110 JUCHUIITTUHEC

YMEHHE BBICTPaNBaTh KOHCTPYKTUBHBIE
B3aUMOOTHOIICHUSA B KOMaH/AC I10
pelIeHnIo 00X 3a1a4

-B3aMMOJICHICTBHE C O6y‘laIOH_[I/IMI/IC$I,
npenoaaBaTeJIsIMM B XO0A€ 06y‘I€HI/I$I

YMEHUE YNPABIIATh CBOECH MO3HABATEIBHON
JeATEIbHOCTBIO, IPOBOIUTE CAMOOLICHKY
YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO
pa3BUTHUSA

-YMEHHE YIPaBJIATh TO3HABATEIbHON
JeATEIbHOCTBIO, YMEHUE IIPOBOJUTH
CaMOOLCHKY

MeTanpeIMeTHbIe

WCIIOJIb30BAHHUE PA3TMYHBIX BUIOB
M03HABATEJIbHOM JESATENBHOCTH IS
pemeHust GU3NIECKUX 3a7a4, TPUMECHECHHE
OCHOBHBIX METOJOB [TO3HAHUSA

HCIIOJIb30BAHKUE PA3JIUYHBIX BUIOB
MMO3HAaBaTENLHON AEITENLHOCTH JIIS
peleHus 3a1ay;

HpI/IMeHeHI/Ie METOAOB ITO3HAHUSA IJIs1
M3YUYEHUS OKPYKaroLen

(HaOroIeHUsI, OTIMCAHUS, U3MEPEHHS, JIEUCTBUTEIIBHOCTH

SKCIIEPUMEHTA) JJIsl U3YUEHUS Pa3IMYHBIX

CTOPOH OKPYKAIOLIEH JEUCTBUTEIBHOCTH

HCIIOJIb30BAaHUE OCHOBHBIX JIEMOHCTpALUS CIOCOOHOCTH
HHTCJICKTYAJIbHBIX onepaunﬁ: ITIOCTaHOBKH HCIIOJb30BATh OCHOBHBIC

3a1a4u, GOpMyITHPOBAHUS TUTIOTE3,
aHalii3a U CUHTE3a, CPAaBHEHUS,
000011IeHHS, CHUCTEeMaTH3aluu,
BBISBJICHUS PUYHUHHO-CJICICTBEHHBIX
CBsI3€i1, IIOMCKA aHAJIOTOB,

HHTCJUICKTYAJIbHBIC OIICpallhun




(bopMyTHpPOBaHUS BEIBOIOB [UIS H3YIEHUS
pa3IMYHBIX CTOPOH (PU3UUECKUX OOBEKTOB,
SIBJICHUH U TIPOIIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B
npodeccuoHaIbHOU chepe

YMCHHUEC I'CHCPUPOBATHL UACU U ONIPCACIATH ACMOHCTpanusa YMCHHUA 'CHECPUPOBATDH

CpeICTBa, HEOOXOAUMBIE JIJIST KX UJIEU U X PEaNn30BbIBaTh

peasinzanuu

YMEHUE UCI0JIb30BaTh Pa3IuyHbIC HCIIOJIb30BAaHNE PA3JIUYHBIX UCTOUHUKOB
UCTOYHUKHU JJIS TIOTy4eHUs (pu3rmuecKon uH(pOpPMALIUU U OLICHUBaHHE €&
nH(pOpMalliK, OLIEHUBATh €€ JOCTOBEPHOCTh | IOCTOBEPHOCTH

YMEHME aHAIM3UPOBATh U NPECTABIIATH JEMOHCTpALMsl YMEHUS aHAJIM3UPOBATh
nH(GOPMAaIIMIO B Pa3IMUHBIX BUJAX MH(OPMAIIMIO U IPEJICTABIISTH €€
yYMEHUE ITYOJIUYHO MPEICTABIISATh JIEMOHCTpALMsl YMEHU NPEACTaBIATh
pe3ynbTaThl COOCTBEHHOTO HCCIEAOBAHUSA, | pe3YyJbTaThl HCCIEAOBAHUS U YMEHUE

BECTHU JUCKYCCUHU, JOCTYITHO U TApMOHUYIHO BECTU JUCKYCCUIO
coderast cojepkaHue u Gopmbl
npeCTaBIsIeMOi nHpOopMaIuu

Yci10BUSA BLINMOJIHEHUS 32aHN I

1. MecTo (Bpemsi) BbIosIHEHUS 3a1aHus: kKaObuHeT Ne 7 « EcTeCTBEHHOHAYUHBIX JAUCLUILINHY.

2. TpeGoBaHMs OXpaHBI TPy/a: HHCTPYKTAX IO TEXHUKE OE30MIACHOCTH, IPABUIIaM TIOBEICHUS Ha
3aHATUH, 10 COOIIOIEHUIO TUCIUITIIMHBI, HAIMYME UHCTPYKTOpa (IIPEroiaBaTesb).

3.000pynoBaHue: MPEOCTABISETCS B COOTBETCTBHHY ¢ BhIOMHsIeMbiM JITT3.

4. MakcumManbHO€E BbINOJIHEHHE 3aAanus: 90 MuH.

5. TexHudeckue CpencTBa: NpPOEKTOpP, IKPaH, KOMIIbIOTEP

6. JIutepaTypa A5 3K3aMEHYIOIIUXCSL:

1. ®uzuka : yueOnuk / A.A. Iunckuit, ['.}O. I'pakoBckuii ; mox o6mr. pexa. FO.M. luka, H.C.
[TypsieBoit. — 4-e usza., uctp. — Mocksa : DOPYM : UTHOPA-M, 2019. — 560 c. : uin. — (CIIO).
Pexxum moctyna: http://znanium.com/catalog/product/1032302

2. ®uzuka. CoBpemenHsblit kypc / HukepoB B. A. - 3-e u3n. - Mocksa : [JlamkoB u K, 2018. - 452 c.
Pesxxum moctyna: https://znanium.com/catalog/product/415038

3. ®uszuka. CoopHUK 3amau: YuebHoe nmocodue / KyspmuueBa B.A. - Mocksa :MI'ABT, 2018. - 60 c.
Pexxum nmoctyna: https://znanium.com/catalog/product/945342

4. Kypc ¢uzuku : yaue6Hoe nmocodbue / H.M. PoraueB. — 3-e u3z., ucnp. u gon. — Cankr-IletepOypr :
Jlanb, 2020. — 460 c. Pexxum noctyna: https://e.lanbook.com/book/129235

I[OHOHHI/ITCJIBHBIG HUCTOYHUKU:

1. Beepoccuiickue natepHeT-onumnuanst. - URL: https://online-olympiad.ru / (nara obparienus:
12.07.2022). - TekcT: 37eKTPOHHBIA.

2. Equnas xomnekuus nupoBbx oOpazoBarenbHbIX pecypcos. - URL: http://school-collection.edu.ru
(mata obpamenus: 08.07.2022). - TekcT: 2JIeKTPOHHBIH.

3. Undopmanmonnas cucrema «EnuHOe OKHO 0cTyma K 00pa3oBaTeIbHBIM pecypcam. -

URL: http://window.edu.ru/ (mata oopamienus: 02.07.2022). - TekcT: 3eKTPOHHBIIA.

4. Hayunas snektponHas 6udanoreka (H3b). - URL: http://www.elibrary.ru (nara ooparienus:
12.07.2022). - TekcT: 37eKTPOHHBIA.

5. Otkpsithiii kosuiemk. @usuka. - URL: https:/fizic.ru / (nara oopamenus: 08.06.2022). - Tekcr:
3JIEKTPOHHBIMN.

6. denepanbHbiil mopran «Poccuiickoe oopazoBanuey. - URL: http://www.edu.ru/_ (mata oOparieHwust:
02.07.2022). - TekcT: 3eKTPOHHBIH.

7. ®enepanbHbIi EHTP HH(OPMALIMOHHO-00pa3oBaTeIbHbIX pecypcoB. - URL: http://fcior.edu.ru / (nara
obpamenusi: 01.07.2022). - TekcT: 31eKTPpOHHBII
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8. 1. JJaboparopHsie pabOTHI IO PUMUKE C BOMPOCAMU U 33JI]aHUSIMH [ DIIEKTPOHHBIN pecypc]:
yueb.nmocodue / O.M. TapacoB. — 2-e uzn., ucnp. u gorn. — M. : DOPYM : UHOPA-M, 2018. — 97 c.
— (Cpennee npodeccuoHanbHOE 00pa3oBaHuUE).



