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@onpn oneHouHbIX cpenacTtB (manee — @OC) mo oOmieoOpa3oBaTeNbHON TUCIUTUIMHE

«Dwuszuka» pazpaboran Ha ocHoBe TpeboBanuii ®I'OC COO u PI'OC CIIO, ¢ yderom
npodeCCHOHATIBPHON HAMPABICHHOCTH MPOTPaMM CPEIHEr0 MpOoQecCHOHAIBLHOTO 00pa30BaHMA,
peanu3yeMbIX Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHusl.

Koanl
pe3yJbTa
TOB

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCHUIIJIMHBI

OK 01

BribupaTh croco0Obl penieHus 3aaad npodeccuoHalbHON AESITeIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02

Hcrnonb30BaTh COBpEMEHHBIE CPEJICTBA MOMCKA, aHAIM3a W MHTEPIIPETAIly HHOOpMAIUU 1
uH(OPMAIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHON ACSITeTbHOCTH;

OK 03

[TnarupoBaTh U peann30BBIBATE COOCTBEHHOE MPOGECCHOHATBHOE M JTUYHOCTHOE Pa3BUTHE,
IpeIPUHUMATEIBCKYIO JAEATEIbHOCTh B MpodeccroHalbHOM cdepe, UCTOIb30BaTh 3HAHUS
110 (PMHAHCOBOW IPAMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX CUTYaIIUsX;

OK 04

3(1)(1)6KTI/IBHO B3aUMOJCHCTBOBAThH U pa6OTaTB B KOJUICKTHBC 1 KOMAaH/JC,

OK 07

CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH cpefbl, pecypcocOepekeHUI0, MPUMEHAThH
3HaHUS 00 M3MEHEHWH KJIMMaTa, MPUHIMIIE OEpexIIMBOTO NPOM3BOJCTBA, 3((eKTHBHO
JIECTBOBATH B UPE3BbIYANHBIX CUTYALUsX;

OK 09

[Tonp3oBaTbest MpoecCHOHANBHON AOKYMEHTAIMEe Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKAX.

JIP 04

[IposiBiISItOIIMIT M JEMOHCTPUPYIOIIUNM YBAKEHUE K TPYAY YEJIOBEKA, OCO3HAKOIIUN
LIEHHOCTb COOCTBEHHOIO TpyJda M Tpylda JApYruX Jrofed. OKOHOMHYECKH AaKTHBHBIH,
OPUECHTHPOBAHHBI Ha OCO3HAHHBIA BBHIOOP cdepsl MPOdhecCHOHATBFHOU NEATETBHOCTH C
Y4€TOM JIMUHBIX KM3HEHHBIX IJIaHOB, HOTPEOHOCTEN CBOEH ceMbU, pOCCHIICKOTO 001IeCcTBa.
Bolpaxkaroinuii 0CO3HaHHYIO0 TOTOBHOCTh K MOJYYEHHIO MPO(EeCCHOHATLHOTO 00pa30BaHMUsl,
K HENpephIBHOMY OOpa30BaHUIO B TEYEHUE >KU3HMU JIeMOHCTpUpYIOIIMH MO3UTHBHOE
OTHOLIEHHE K PEryJMpOBaHMIO TPYIOBBIX OTHOIIEHWH. OpUEHTHUPOBAHHBIM  Ha
camMooOpa3oBaHMe M NPOPECCHOHATBHYIO IEPEroArOTOBKY B  YCIOBUSIX  CMEHBI
TEXHOJIOTMYECKOI0 YKJaJa U COMYTCTBYIOLIUX COLMANBHBIX mepemeH. Crpemsmumiica K
(GOpMHpOBAaHHIO B CETEBOW cpelie JIMYHOCTHO M NPOECCHOHATBHOIO KOHCTPYKTUBHOTO
«1pPOBOTO CIIEIa»

JIP 05

JIeMOHCTpUPYIOIUN IPUBEPKEHHOCTh K POJHOM KYJIBTYpEe, MCTOPUYECKOM NaMATH Ha
OocHOBe J00BU K PonuHe, Hapoay, Manod poJauHe, 3HAHUS €ro HUCTOPUU U KYJIbTYpBI,
NPUHATHE  TPAJAMLMOHHBIX  LIEHHOCTEH  MHOIOHAlMOHAAbHOrO  Hapojma  Poccum.
Bolpakaromuii  CBOIO 3THOKYJIBTYPHYIO HIEHTHUYHOCTb, CO3HAIOMIMIA ce0sl MaTpuOTOM
Hapona Poccun, AeATENbHO BBIPAKAIOIIKUNM YyBCTBO IIPUYACTHOCTH K MHOIOHALIMOHAIBHOMY
Hapony Poccum, x Poccuiickomy OrtedectBy. [IposiBisironiuii IEHHOCTHOE OTHOIIEHHE K
HUCTOPUYECKOMY M KYJIBTYPHOMY HAacCIEAUI0 HApoaoB Poccuu, K HallMOHAIBHBIM CUMBOJIAM,
Ipa3JHUKaM, [aMATHUKAM, TpaJWIMsAM HaApoJOB, MNpoxuBalommx B Poccum, K
COOTEYECTBEHHUKAM 3a pYyOeKOM, TOJJICPKUBAIOIIMA HUX 3aWHTEPECOBAHHOCTH B
COXpaHEHHH 00LIEPOCCUICKOM KYIbTYPHON WACHTUYHOCTH, YBaXKAIONINI UX MpaBa

JIP 06

OpueHTHpPOBaHHBIA Ha MpOo(ecCHOHATbHBIE JOCTUKEHUS, JESTEIbHO BBIPAXKAIOIINNA
IIO3HABATEJIBHBIE HHTEPECHl C YYETOM CBOMX CHOCOOHOCTEH, 00pa3oBaTENbHOTO H
npo¢eCCHOHATLHOTO MapIIpyTa, BHIOPAHHOM KBaJIM(UKAITIH

JIP 09

Co3Haromuii 1EHHOCTh JKW3HH, 37I0pOBbsI M 0OE€30MacHOCTH. CoOmogaronmn  u
MpOTaraHIupyoIUil 310pOBbIi 00pa3 KuU3HH (3A0POBOE MHUTAHUE, COOIIOJCHIE THTHUEHBI,
PEXUM 3aHITHM U OTAbIXa, (U3NYECKas aKTUBHOCTH), JEMOHCTPHUPYIOIIMHA CTpeMJIEHUE K
(GU3HYECKOMY COBEpIICHCTBOBAHUIO. [IposIBIAIOMNN CO3HATENIbHOE HW OOOCHOBAaHHOE
HETMPUSATHE BPEIHBIX NPHUBBIUEK W OMACHBIX HAKJIOHHOCTEH (KypeHue, ymnoTrpeOieHue




aJIKOTOJIsI, HApKOTHUKOB, IICUXOAKTUBHBIX BELIECTB, a3apTHbIX Wrp, JIOOBIX ¢GopM
3aBUCHUMOCTEH ), IECTPYKTUBHOTO IMOBECHHSI B OOIIIECTBE, B TOM YHCJIE B IUPPOBOM cpejie

JIP 10

bepexnuBo OTHOCAIMICA K IPUPOJHOMY HACIEIUIO CTpPaHbl M MHUpPA, IPOSBIIOIIUN
C(OPMHUPOBAHHOCTb  SKOJIOTUYECKOH  KYJIbTypbl Ha OCHOBE IIOHMMAaHUS  BIUSHMS
COLMAJIbHBIX, SKOHOMUYECKHX M MPOo(hecCHOHAIBHO-TIPOM3BOACTBEHHBIX IPOILECCOB Ha
OKPYXKaroIlyIo cpefly. Belpaxaromuil AeaTeIbHOe HENPUATHE AEUCTBUN, IPUHOCAIIUX BPE
IpUPOJIE, PACIIO3HAIOUINN OMACHOCTH Cpeabl OOUTAHUS, NMPEeTyNPEKIAONINI PUCKOBAaHHOE
IOBEJICHUE JIPYTUX TpaxJaH, MOMYISIPU3UPYIOIIUNA CIIOCOObI COXpaHEHMs MaMATHUKOB
OPUPOJIBI CTPaHBIL, PETMOHA, TEPPUTOPUH, IOCEIICHUS, BKJIIOUYEHHBIH B OOIECTBEHHBIE
MHHIIMATHBBI, HAIIPABJICHHbIE Ha 3a00Ty 0 HUX

JIP 13

JemoHncTpupyromuii ymerue 3 (GEeKTHBHO B3aMMOICHCTBOBATh B KOMaH/I€, BECTH JIUAJIOT, B
TOM YHCJIE C UCIIOJIB30BAHUEM CPEACTB KOMMYHUKALINH.

JIP 14

JleMOHCTpHPYIONINII HABBIKK aHAIHM3a U MHTEPIPETAuU HH(OPMAIIMH U3 PA3TUIHBIX
HMCTOYHHMKOB C Y4€TOM HOPMATUBHO-IIPABOBBIX HOPM

JIP 15

JleMoHCTpUpYIOIINK TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE
camM000pazoBaHuI0, HA MPOTSHKEHUU BCEH JKU3HH,; CO3HATENBHOE OTHOILICHUE K
HEIPEephIBHOMY 00pa30BaHMUIO KaK YCIOBUIO YCIEIIHON NpodeCCHOHaIbHON U
00IIECTBEHHOMN JESITENTbHOCTH.

MP 01

CaMoCTOSTEIBLHO (I)OpMyJII/IpOBaTB U aKTyaJIu3npoBaThb HpO6JICMy, paccMaTpuBaTtb €€
BCCCTOPOHHE; YCTAaHABJIMBATbH CYHICCTBCHHBIﬁ IMPU3HAK HJIK OCHOBAHHA IJi1 CPABHCHUA,
KJ'IaCCI/I(bI/IKaI_[I/II/I u O606H.[€HI/I$I; OIpCACIATL LCIIN ACATCIbHOCTH, 3aJdaBaTb IIApaMCTPbl U
KpUTCpUH ux JOCTHKCHU, BBISABJIATH 3aKOHOMCPHOCTH n IIPOTHUBOPCUUA B
pacCMaTpuBaCMbIX  ABJICHUAX; BHOCHUTb KOPPCKTUBbBI B IACATCIBbHOCTb, OICHHBATDH
COOTBCTCTBUEC PE3YJIbTATOB LCJIsIM, OLOCHHUBATH PHUCKH HOCJIGZ[CTBI/Iﬁ JACATCIIBHOCTH,
Ppa3BUBATh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX npo6neM.

MP 02

Brnagers HaBblkaMu y4eOHO-MCCIIEAOBATENbCKOM M MPOEKTHOW AESITENbHOCTH, HaBBIKAMH
paspernieHust mpodiieM; CloCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOJIOB
pelIeHNs MPaKTUYECKUX 3aJlad, MPUMEHEHHUIO Pa3JIMYHbIX METO/IOB NO3HAHMS; OBJIAJCHHE
BUJAMH  JEATEIBHOCTHM IO IOJIyYEHHUIO HOBOI'O 3HAHUSA, €ro HWHTEPIPETALNH,
npeoOpa3oBaHNI0 M MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUSX, B TOM YHCIE MpU
CO3/IaHUM Y4YE€OHBIX M COLMAJBHBIX MPOEKTOB; (POPMHUPOBAHNE HAYYHOTO THUIIA MBILIUICHUS,
BJIa/ICHNE HAyYHOH TEPMHUHOJIOTHEN, KIIIOUYEBBHIMU TOHATUSMU M METOJIaMH; CTaBUTh W
(dopmMynupoBaTh COOCTBEHHBIE 3a7ayll B 0Opa30BATENbHOM MEATEIBHOCTH U >KU3HEHHBIX
CUTyallUsiX; BBIIBISTh INPUYUHHO-CIEACTBEHHbIE CBSI3M W aKTyaJUM3MpOBaTh 3aj4auy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUs, HAXOAWTh AapryMEHThl U1 JO0Ka3aTelIbCTBA CBOMX
YTBEPXKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS; aHAJTU3UPOBATh MOJIYYECHHbIE B
XOJle PpEIIEeHUs 3aJadd pe3yibTaTbl, KPUTUYECKH OLEHHWBATh HX JOCTOBEPHOCTD,
MPOrHO3UPOBaTh W3MEHEHHE B HOBBIX YCJIOBUSX; J/1aBaTh OLIEHKY HOBBIM CHUTYallUsM,
OLIGHUBATh MPHOOPETEHHBIH OMBIT; Pa3pabaThIBaTh IUIAH PEIIEHUS NMPOOJIEMBI C YYETOM
aHaJIM3a MMEIOIIMXCS MaTepHalbHBIX W HEMaTepHalbHbIX PECYpCOB; OCYIIECTBIISThH
IeJIeHANpaBJIEHHBIN MOUCK MEPEHOCa CPEACTB M COCO00B JecTBUS B MPO(HECCHOHATBHYIO
Cpelly; yMeTb TIEepEeHOCUTh 3HaHWA B TMO3HABATEJIbHYI0 M MPAKTUYECKYI0 00JacTu
KHU3HEIEATEIbHOCTH; YMETh HMHTEIPUPOBATh 3HAHUS U3 pasHbIX IPEIMETHHIX oOJacTei;
BBIIBUTAaTh HOBBIE WJEH, MpeyiaraTb OpPUTMHAIbHBIE MOJIXOJbl M pEIIeHUs; CTaBUTh
po0JIeMbl U 33]1a4u, TOMyCKAIOIUe aJbTePHATUBHBIEC PELICHHUS;

MP 03

Bnagerp HaBblkaMu TOJMy4YeHUS HMHPOpPMAIMM M3 HMCTOYHHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIISITh IOMCK, aHalW3, CHUCTEMATH3aLMI0 U HHTEPIPETALUIO
uH(pOpMalLlMK Pa3INYHbIX BUJIOB U (POPM MPECTABIEHUS; CO3/IaBaTh TEKCThl B Pa3IMUHBIX
dopmarax ¢ y4yeToM Ha3HayeHHMs UWHGPOpPMALMKM M LEJIEBOH ayIUTOPUH, BbIOMpas
ONTUMAIBHYIO (OpPMY TNPEACTAaBICHUS W BHU3YyaJlM3allMd; OLEHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTb MH(OpMAINH, €€ COOTBETCTBHE MPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;
UCIOJIb30BaTh CPEJACTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
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KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTaHU3alMOHHBIX 33a7a4 C COOMI0ICHNEM TpeOOBaHMH
OPrOHOMHUKH, TEXHUKM O€30MacCHOCTH, THUTHEHBbI, pecypcocOepex eHHs, MpaBOBbIX U
9THYECKUX HOPM, HOpPM HHGPOPMAIMOHHOW O€30MacHOCTH; BJIAJETh  HABBIKAMH
pacrio3HaBaHMA U 3aIUTHl HHPOpMaIu, HPOPMALMOHHOMN 0€301MacCHOCTH JIMYHOCTH.

MP 04

OCYH_IGCTBJ'IHTB KOMMYHHKAallUK1 BO BCCX C(l)ean XKHU3HH, pacCllO3HABATb HeBep6aJ'IBHBIC
cpeacrBa O6H.I€HI/ISI, IMOHUMATb 3HAYCHUC COUHAJIbHBIX 3HAKOB, paCllO3HABATh MPCAIIOCHIIKN
KOH(bJ'II/IKTHI)IX CI/ITyaHI/Iﬁ n CMATr4aThb KOH(l)J'II/IKTBI; BJIaACTh PaA3IMYHBIMU crocodamu
06H_I€HI/I$I n BSaHMOHeﬁCTBHH; APTYMCHTHUPOBAHO BECTU AHUAJIOr, YMCTb CMATr4aTb
KOH(bJ'II/IKTHI)IC CuTyauuu, pasBEPHYTO H JIOTUYHO H3JaratTb CBOIO TOYKY 3pC€HUA C
HCIIOJIb30BAHHUEM A3BIKOBBLIX CPCIACTB,

MP 05

I[lornMaTe W HCHOIB30BATH MpEeMyLIECTBa KOMaH,I[HOI\/'I u HHHHBHHyaHBHOfI pa6OTI)I;
BLI6I/IpaTB TCMATUKy U MCTOAbI COBMCCTHBIX HCﬁCTBHﬁ C YUYCTOM 06H_[I/IX HHTCPCCOB U
BO3MO>KHOCTEH KaXXI0ro 4Ji€Ha KOJUICKTHBA, IIPUHUMATH LEIIN COBMECTHOH JCATCIIBHOCTH,
OpTraHHu30BbIBATH W KOOPAHHHUPOBATH I[ef/'ICTBI/ISI o €€ OOCTHXKCHHUIO: COCTaBJIATH IIJIaH
HeﬁCTBHﬁ, pacnpeacisite pojin € YUYCTOM MHEHUM Y4aCTHUKOB O6CY)KI[3TB PE3yJIbTAThL
COBMECTHOM pa6OTI>I; OLCHUBATb KAa4YCCTBO CBOCTO BKJIaJida U KAXKJAOI'0 YHaCTHUKA KOMaHbl B
O6H_II/II71 pe3yibTar 1o paBpa60TaHHBIM KpUTCpUAM; IIPpCjIaraTb HOBBIC IIPOCKTLI, OLICHUBATDb
HICn C MO3MIIMU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTHHGCKOﬁ 3HAYUMOCTH, KOOPAUHHUPOBATH
N BBIIIOJIHATH pa60Ty B YCJIOBUAX PECAJIbHOI'O, BUPTYAJIBHOI'O0 H KOM6I/IHI/IpOBaHHOFO
B3aHMOI[efICTBHH; OCYHICCTBIIATEL IMO3UTUBHOC CTPATCITHMUCCKOC IMOBCACHHUEC B PA3JIMYHBIX
CUTyalusX, MPOSBJISITb TBOPUCCTBO U B006pa)KeHI/IC, OBITE HMHHUIINATHBHBIM.

MP 06

CaMOCTOATEIBHO OCYILIECTBIISATh [O3HABATEIbHYIO JI€ATEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a/aud B 0OOpa30BaTEIbHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYAIHsX; CAMOCTOSTEIbHO COCTABIATH IUIAH PEIICHUS MPOOIEMbI C YIeTOM
UMEIOIUXCA PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTEHHH; J1aBaThb OLEHKY
HOBBIM CHUTYal[UsIM; pacHIMpsATh paMKH y4yeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
NpPENOYTEeHUH; AeaaTh OCO3HaHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pellleHue; OLEHUBaTh IPHUOOPETEHHBIM OMBIT; CIOCOOCTBOBATH (HOPMUPOBAHMIO U
IPOSIBJICHUIO IIUPOKON SPYIUIIMH B Pa3HBIX 00JacTAX 3HAHUH, OCTOSIHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb;

MP 07

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTH, OLICHHUBATh
COOTBETCTBUE PE3YJbTATOB IIEJISIM; BJIAJIETh HaBBIKAMHU IO3HABATEILHOW DPEQIIEKCUU Kak
OCO3HAHUSI COBEPIUIAEMBIX JACHCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUH; HMCIOJB30BaTh MPUEMbI pedIECKCUM JJIs OIICHKH CHUTYaIlMd, BHIOOpA BEPHOTO
pelIeHUs; yMETh OLIEHMBAaTh PUCKM M CBOEBPEMEHHO IIPUHHMMATh pELICHHUS M0 HX
CHIDKEHHIO;

MP 08

CdopMUpOBaHHOCTD: CaMOCO3HAHMS, BKIIIOYAIOIIETO CIIOCOOHOCThL IIOHHMMAaThb CBOE
SMOITMOHAIHPHOE COCTOSTHUE, BUJIETh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOW AMOIMOHAIBHON
cdepbl, OBITH yBEpEeHHBIM B ce0e; CaMOperyJlIHpOBaHMS, BKIIIOUYAIOIIETO CaMOKOHTPOIIb,
yMEHHE TTPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEACHHUE, CTIOCOOHOCTh aIallTHPOBATHCS K
OMOILIMOHAIBHBIM HW3MEHEHUSM M TPOSBIATH THOKOCTb, OBITH OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHUBAIMM, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHHUIO LI M YCIEXY,
ONTHMH3M, WHUILMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJsl M3 CBOHUX BO3MOKHOCTEW;
SMITATUH, BKIIOYAIONMIEH CHOCOOHOCTh IOHUMATh SMOIMOHAJIBLHOE COCTOSIHHE JAPYTHX,
VUUTHIBATh €ro MPU OCYIIECTBICHHMH KOMMYHHKAIIMH, CHOCOOHOCTh K COUYYBCTBHIO H
COTIEPEKUBAHUIO;, COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTh BBICTpaWBaTh
OTHONICHHUS C APYTUMHU JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peniaTh KOH(IUKTHI;

MP09

CnocoOHOCTh MPUHUMATH Ce0sl, TTOHMMAasi CBOM HEIOCTAaTKH W JOCTOMHCTBA; MPUHUMATH
MOTHBBI U aPTYMEHTHI JPYTUX JIOACH MpU aHATH3e PE3yIbTaTOB JIEATEIHHOCTH; IPU3HABATH
CBOE IPaBO U MPaBO APYTUX JIt0JIeH Ha OMMOKM; pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C
MO3ULIMH JIPYroro YejioBeKa.




ITP6 01

c(OPMHUPOBAHHOCTh MIPECTABICHUN O POJIH M MecTe (DU3UKH U ACTPOHOMHHU B COBPEMEHHOM
HAyYHOU KapTHHE MHpPA, O CHCTEMOOOpa3yromiel ponu (GU3UKU B Pa3BUTHH €CTECTBEHHBIX
HAaYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKIIAJIE POCCHICKHIX U 3apYOCHKHBIX YUCHBIX -
(GU3UKOB B pa3BUTHE HAYKW; MOHWMAaHHE (DU3MUECKON CYITHOCTH HAOIIOJACMBIX SIBICHUN
MHUKPOMHpaA, MaKpOMHpa W MEraMupa; MOHUMaHHE POJH ACTPOHOMHUU B TPAKTHYECKOM
JESTEIIbHOCTH YeJIOBEeKAa M JallbHEHIIeM HaydYHO-TEXHUYECKOM DPa3BUTHUU, POJU (U3HUKH B
(dbopMHpOBaHUN KPYyrozopa W (QYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHHS
MPAKTUYECKHX 3a7a4;

I1P6 02

c(OPMUPOBAHHOCTh YMEHHUH pacno3HaBaTh (HU3NUSCKHE SBJICHHS (TPOIECCh) U OOBICHSITH
UX Ha OCHOBE H3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJUHEHHOE
JIBIDKCHUE, CBOOOTHOE TMAJICHUE TEJ, ABHKCHHUE 110 OKPY)KHOCTH, HHEPIIHs, B3aUMO/ICHCTBUE
TeN, KoJiedaTenpHOe JABM)KCHHE, PE30HAHC, BOJHOBOE NBIKeHUE; MU dy3us, OpOyHOBCKOE
JIBIDKCHUE, CTPOCHHE KUAKOCTEH M TBEPABbIX TEJ, M3MEHEHHE 00beMa Tell MPU HarpeBaHUU
(oxiaxeHun), TEIUIOBOE  paBHOBECHE,  HUCIIAPCHUE,  KOHJCHCALMUS,  IUIABJICHUE,
KPHUCTAJUTU3AIMS, KUIICHUE, BIAXHOCTh BO3/yXa, CBA3b CPCIHEH KHHETHUYCCKOH SHEPruu
TEIUIOBOTO JBM)KEHHUS MOJIEKYJI ¢ aOCOJIOTHON TeMITEpaTypOi, MOBBIIICHUE JaBJICHUS ra3a
IpU €ro HarpEeBaHWHU B 3aKPBITOM COCY/E, CBSI3b MEXIy MapamMeTpaMH COCTOSHHs ra3a B
U30IIpOIIeccax; MICKTPU3ALUS TeJ, B3aMMOJICHCTBUE 3apsijiOB, HarpeBaHUE IPOBOJHUKA C
TOKOM, B3aUMOJICHCTBHE MArHHUTOB, JJIEKTPOMArHUTHAS WHIYKIUS, ACHCTBHE MarHUTHOTO
moJjis1 Ha MNPOBOJHHUK C TOKOM U I[BI/I)I(YHII/If/'ICﬂ 3apsad, SJICKTPOMArHUTHBIC KoJIeOaHusI U
BOJIHBI,  NpPSIMOJHMHEHHOE  pacHpOCTpaHCHHWE  CBETa, OTPAXKEHHE,  MPEIOMIICHHUE,
uHTEephepeHIrs, TUGPAKIHUI U TOISIPU3ALMS CBETa, JUCIIEPCUS CBETA; (DOTOAIEKTPHUECKHIA
3¢ eKT, CBETOBOC IaBlICHHE, BO3HHKHOBCHHE JHHEHYATOrO CIIEKTpa aroMa BOAOpOJa,
CCTCCTBCHHAA M UCKYCCTBCHHAA PAAMOAKTUBHOCTD,

I1P6 03

BJIQJICHUE  OCHOBONOJIAralOMUMHU  (U3MYECKUMH  TIOHATHAMH W BEJIUYMHAMH,
XapaKTePU3YIOMIMMHA (PU3NISCKUE TPOIECCHl (CBA3AHHBIMU C MEXAHWYECKUM JBHKCHHEM,
B3aMMOJICHCTBHEM Tell, MEXaHMUYEeCKUMH KOJIEOaHUSIMHU U BOJHAMH; aTOMHO-MOJIEKYJISPHBIM
CTpOGHI/IeM BCIICCTBA, TCIIJIOBBIMU HpOIIGCC&MI/I; SHCKTpI/ILIeCKI/IM W MAarHuTHBIM IIOJISIMU,
AIIEKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMH KONIECOAHHSIMH M BOJHAMH; ONTHYECKUMU
SIBJICHUSAMU, KBAHTOBBIMHU SBJICHUAMU, CTpOeHI/IeM aToMa nu ATOMHOT' O smpa,
PaMOaKTUBHOCTHIO); BIIAJICHHE OCHOBOIOJIATAIOIIMMHA ACTPOHOMHUYECKUMHU TOHSATHIMH,
ITO3BOJJAKOIINMHU XapaKTepI/IL’.OBaTI) HpOHGCCI)I, HpOI/ICXOI[HHII/IC Ha 3B€31aX, B 3BC3HBIX
CUCTEMaxX, B MEXTallaKTUYECKON cpefe; IBUKEHHE HEOECHBIX TeNl, JBOJIOIUI0 3BE3N U
Bcenennoii;

I1P6 04

BJIaJICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TE€OPUSIMHU (3aKOH BCeMUPHOTO Tsrotenus, I, I u
III 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUsS MEXAHMUYECKOW DSHEPrUH, 3aKOH COXPAaHEHUs
MMITYJIbCa, MPUHIIMI CYNEPIO3ULIMH CHUJI, TPUHIUI PAaBHOIPABHOCTH MHEPLIMAIBHBIX CUCTEM
OTCUETa; MOJICKYJIAPHO-KUHETUUECKYI0O TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIC 3aKOHBI,
MEPBBII 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija, 3akoH KyioHa,
3akoH Oma 1S ydacTka 1enu, 3akoH Oma 1St TOJTHOM AJIEKTPUYECKOM 1enu, 3aKoH J[>Koyiist
- Jlenna, 3aKOH »3JEKTPOMArHUTHOM WHAYKIMU, 3aKOH COXPAHEHUS OHHEPIrUuM, 3aKOH
MPSIMOJIMHEHHOTO PAaCTIPOCTPAHECHMsI CBETA, 3aKOH OTPAXKCHHSI CBETA, 3aKOH MPEIIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS HSHEPTUM, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXpaHEHUs
3JIEKTPUYECKOr0 3apsijia, 3aKOH COXPaHEHHs MacCOBOr0 4YuCia, MocTynatel bopa, 3akoH
pPaZMOaKTUBHOTO pacliajia); YBEPEHHOE HMCIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH mpu
aHajan3e (pU3NYECKUX SBJICHUN U TIPOIIECCOB;

ITP6 05

YMEHHE YYHUTHIBATH TPAHUIBl MPUMEHEHUS U3YYCHHBIX  (DU3MYECKUX  MOJIENCH:
MaTepuaibHasi TOYKa, HHEPIMAIbHAS CHUCTEMa OTCYETa, UACATBHBINA Ta3; MOJEIH CTPOCHUS
ra3oB, >KMJKOCTEH W TBEPHABIX Te€J, TOUYEUHBINA SJIEKTPUUYECKUUM 3apsll, sAepHas MOJEIb
aToOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Siipa IpU penieHnu GU3NYeCcKuX 3a/1ay;

I1P6 06

BJIQJICHWE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHMS, HWCIONb3yeMbIMH B (DU3HKE:
OPOBOAMTH TMpsIMbIE M KOCBEHHbIE HW3MepeHuss (PU3MYecCKHX BEIUYMH, BbIOHpas




ONTUMAJIBHBIA CIIOCO0 U3MEPEHMS U UCTOJIb3YsI U3BECTHBIE METO/bI OLEHKU MOTpelIHOCTEN
U3MEpPEHUI, TMPOBOJUTH HCCICIOBAaHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM IMPSIMBIX W3MEpPEHUH, OOBSACHATH MOJIyYEHHBIE PE3YIbTaThl, UCIOJIb3YS
¢u3uueckue TEOpHH, 3aKOHBI W TIOHATHS, W JIeNaTh BBIBOJBI, COOJIOJATh TpaBUIIA
0e30MmacHOro TpyAa IpU MPOBEACHUU HCCIEAOBAaHUN B paMKax y4eOHOTO SKCIEPHUMEHTa U
y4eOHO-HUCCIIEI0BATENBCKOM IEATEIIbHOCTH C MCIOJIb30BaHHEM LU(POBBIX U3MEPUTEIBHBIX
yCcTpoicTB U jabopaTtopHOro o6opynoBaHus; CHOPMUPOBAHHOCTh MPEACTABICHUN O
METOJIaX MOJIYYE€HHs HAyUYHbIX aCTPOHOMUYECKUX 3HAHM;

ITP6 07

c(OpMUPOBAHHOCTh YMEHHMsSI pelIaTh pPACUETHbIE 3aJaud C SBHO 3aJaHHOW (QuU3MUecKoin
MOJICIbIO, HCIOJNIB3YSl (PU3WYECKUE 3aKOHBI W TPHUHIIMIBI;, Ha OCHOBE aHAIM3a YCIOBHS
3aJaud BbIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (DU3UYECKUE BEIUYUHBI U (QOPMYIIbI,
HEOOXOUMBIE VISl €€ PeIleHHUs, TPOBOJIUTH PACUETHI U OIICHUBATH PEATHLHOCTD MOJYyYEHHOTO
3HaYeHMs (PU3MUECKON BEJIMYMHBI; pelllaTh KaueCTBEHHBIEC 3a/Ja4H, BBICTpAaUBasi JIOTUYECKU
HEMPOTHUBOPEUYUBYIO IIEMOYKY PACCYXKICHUH C OMNOpOM Ha M3y4YECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

ITP6 08

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHATH MOJIYYEHHbIE 3HAHUS JJIs1 OOBSICHEHMS YCIOBUI
NpOoTeKaHUs (PU3MUYECKUX SBJICHUN B MPUPOAE U VIS NMPHUHATUS MPAKTUYECKUX PELICHUN B
MIOBCE/IHEBHOM JKM3HM JUIsl oOecrieueHus: 0e30MacHOCTH MpH OOpalieHUH ¢ ObITOBBIMU
npubopaMy M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 370POBbS M COOJIIOJICHHUSI HOPM
IKOJOTMYECKOTO IIOBEJCHUS B OKpYXKAWOLIeH cpele; MOHMMaHWE HEOOXOAMMOCTH
OPUMEHEHHUs  JOCTM)KEHUH  (GU3MKM M TEXHOJOTMM s palUOHAIbHOIO
IPUPOIONOJIB30BAHUS;

ITP6 09

c(OPMUPOBAHHOCTH COOCTBEHHOH IMO3MLMU 0 OTHOUICHUIO K (HU3MYECKOH HMH(pOpMAaIHy,
MOJTy4aeMO W3 pasHbIX MCTOYHHUKOB, YMEHHU HCIIOJNB30BaTh HHU(POBBIC TEXHOJIOTHUH IS
NIOWCKA, CTPYKTYPUPOBAaHHWS, HWHTEPIPETALMU W NPEACTaBICHUS Y4eOHOW M Hay4HO-
NOMYJSIPHOM  MH(MOpMAIMK; pa3BUTHE YMEHHH KPUTHYECKOTO aHAM3a MOJIy4aeMOu
uHpOpMalnu;

ITP6 10

OBJIQJICHHE YMEHUSMU PabOTaTh B TPYIIE C BHIMOJHEHUEM PAa3IUYHBIX COIMATBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIIbI, PAlMOHATEHO PACIPENEITh AeITeIbHOCTh B HECTaHJAPTHBIX
CUTyaIlUsX, aJCKBATHO OIEHMBATh BKJIAJl KaXJOTO0 W3 YYACTHUKOB TPYMIbI B PEIICHUE
paccMaTpuBaeMoii MPOOIEMBI;

I1P6 11

oBiajieHue (cHOpPMUPOBAHHOCTh MPECTABICHUI) NMPaBUIIAMU 3aUch (PU3HUECKUX POpMYIT
penbedHO-TOYeuHOM cucTeMbl oOo3HaueHuid JI. Bpaiins (ans ciemblx M ClIa0OBHAAIIUX
00yJaronmxcsi).

IK 1.1.

BrinonsaTe Tpe60BaHI/ISI TCXHUYCCKOT'O 3a/laHNd HAa IIPOCKTUPOBAHUEC I_[I/I(l)pOBHX YCTPOﬁCTB.

IIK 1.2.

Pa3pabaTsiBaTh cxembl IU(POBBIX YCTPOMCTB Ha OCHOBE MHTErPajbHBIX CXEM pa3HOU
CTEINEHU UHTErPALVH.

IIK 1.3.

Hcnonp30BaTh CpeAcTBA M METOABl  ABTOMATHU3MPOBAHHOIO IPOEKTUPOBAHUS IpU
pa3paboTke 1H(pOoBLIX ycTpoiicTB. [IpoBOANUTE M3MEpeHHs MapaMEeTPOB MPOEKTUPYEMBIX
YCTPOMCTB M ONpEAENATh MMOKa3aTean HaleKHOCTU. BhInonHATh TpeOoBaHUS HOPMATHUBHO-
TEXHUUYECKOHN TOKYMEHTALUH.

IIK 2.1.

Co3aaBaTh IporpaMMsl Ha sI3bIKe acceMOuepa s MUKPOIIPOLIECCOPHBIX CUCTEM.

IIK 2.2.

[Ipon3BOIUTE TECTHPOBAHUE, ONPEIEICHUE MAPaMETPOB U OTIIAJKY MHUKPOIPOLIECCOPHBIX
CUCTEM.

I1K 2.4.

BbIsBAST, OpUUYMHBI HEUCHPAaBHOCTH THepudepuitHoro obopynoBanus. OcyliecTBIATh
YCTAaHOBKY M KOH(QHUIYpHUPOBaHHE IEPCOHAIBHBIX KOMIBIOTEPOB U  TMOAKIIOYCHHE
nepuepuiHbBIX YCTPONCTB.




[IpoBOAUTH KOHTPOJH MapaMeTPOB, TUATHOCTHKY M BOCCTAHOBJIEHHE PabOTOCIOCOOHOCTH
IK3.1. KOMITBIOTEPHBIX CUCTEM U KOMILJIEKCOB.

[TpoBOAUTH CHCTEMOTEXHHUECKOE 00CITY)KMBAaHHE KOMITBIOTEPHBIX CUCTEM U KOMILJIEKCOB.
[1K 3.2.

[IpunuMarh ydacThe B OTJIQJKE M TEXHMUYECKUX HCIBITAHUSAX KOMIIBIOTEPHBIX CHUCTEM U
[IK 3.3. KOMIUIEKCOB, HHCTAIISIIUHU, KOH(PUTYPUPOBAHUU IPOIPAMMHOTO 0OecreyeHusl.

OcHOBHasT 1EJb CO3JaHuA IIPUMEPHOIO (bOHI[a OLOCHOYHBIX —

yHUUKAIUSA |

CTaHJapTH3alys TpeOOBaHUN K pe3ysibTaTaM OOy4YeHHUsS CTYAEHTOB TEXHHYECKOTO Mpoduis u
COBEpILEHCTBOBAHUE COJIEepXkaHUg 00I1e00pa30BaTeIbHON JUCUUIUIMHBL A (OPMUPOBAaHUS

YMEHUU U 3HAHU.

Koa u HauMeHOBaHHEe

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA THCHUIIIHHBI

(popmupyemsbIx
KOMIIeTeHIIHii JIuunoctubie (JIP) u meranpeamernbie (MP) | [Ipeamernbie (ITP6)
JIP 06, JIP 14; I1P6 02, ITP6 03, ITP6 04,
OK 01 MP 01, MP 02, MP 03, MP 05, MP 06, MP 07. | ITIP6 05, ITP6 06, ITP6 07,
11P6 08, ITP6 10.
JIP 06, JIP 10, JIP 14; I1P6 09
OK 02 MP 02, MP 03.
JIP 04, JIP 05, JIP 06, JIP 09, JIP 10, JIP 14 JIP | ITP6 06, ITP6 09.
OK 03 15;
MP 01, MP 02, MP 03, MP 05, MP 06, MP 07.
JIP 04, JIP 05, JIP 06, JIP 09, JIP 10, JIP 13; I1P6 08, ITP6 09, ITP6 10,
OK 04 MP 02, MP 03, MP 04, MP 05, MP 08. IIP6 11.
JIP 10; I1P6 01, ITPG 08, ITP6 09.
OK 07 MP 06, MP 08.
JIP 13; I1P6 03, ITP6 05, ITP6 06,
OK 09 MP2, MP3. I1PG 08, TIPG 09.
K 1.1 JIP 13, JIP 14; I1P6 03, ITPG 05, ITP6 06.
' MP 01, MP 03, MP 06, MP 07.
K 1.2 JIP 13, JIP 14; I1P6 03, ITP6 05, ITPO6 06,
' MP 01, MP 02, MP 03, MP 06, MP 07. 11P6 08, ITP6 09.
K 1.3 JIP 13, JIP 14; I1P6 03, ITP6 05, ITPO6 06,
MP 01, MP 02, MP 03, MP 06, MP 07. I1P6 07, ITPG 08, ITP6 09.
K 2.1 JIP 13, JIP 14; I1P6 03, ITP6 05, TTPOG 06.
' MP 01, MP 03, MP 06, MP 07.
K 2.2 JIP 13, JIP 14; I1P6 03, ITP6 05, ITPO6 06,
' MP 01, MP 02, MP 03, MP 06, MP 07. ITP6 08, ITP6 09.
K 2.4 JIP 13, JIP 14; I1P6 03, ITP6 05, ITPO6 06,
' MP 01, MP 02, MP 03, MP 06, MP 07. I1P6 07, ITPG 08, ITP6 09.
K 3.1 JIP 13, JIP 14; I1P6 03, ITP6 05, TTPO6 06.
' MP 01, MP 03, MP 06, MP 07.
K 3.2 JIP 13, JIP 14; ITP6 03, ITP6 05, ITPO 06,
’ MP 01, MP 02, MP 03, MP 06, MP 07. ITP6 08, ITP6 09.
IIK 3.3 JIP 13, JIP 14; IT1P6 02, ITP6 03, ITPO 05,
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MP 01, MP 02, MP 03, MP 06, MP 07.

ITP6 06, ITPG 07, ITP6 08,
ITP6 09.

1. Pe3yabTarbl 00yueHust

2.

DoH OLIEHOYHBIX CPEACTB

Kon Pa3zgen/Tema THI OLEeHOYHBIX
¢popmupyembIx MepOonpUuATHIA
KOMIIeTeHIN

OK1-OK4, OK7, OKO.

Pasnen 1. Temsr 1.1

Pasnen 2. Temsr 2.1., 2.2, 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3
Pasmen 4. Temr1 4.1., 4.2, 4.3

YCTHBIN OIPOC;
(bpoHTaNIBbHBIONIPOC;
Tecr;

IpakTH4ecKue paboThl;

Pasznen 5. Temnr 5.1., 5.2.
Pazgen 6. Temnr 6.1.,6.2.
Pa3zgen 7. Temsi7.1.

Pazgen 8. Temnr 8.1, 8.2, 8.3
Pasnen 9. Temsr 9.1

- nabopatopHbie pabOTHI;
- KOHTPOJIbHBIE PaOOTHI.

[IK1.1-T1K1.3, [Mpodeccrnonansho -opueHTHpOBaHHOE | - JlTabopaTropHbIe paboThHI4
[1K2.1-TIK2 4, coep>KaHue: -TBopueckue paboOTHI;
[TK3.1-T1K3.3. Pazgen 1. Temsr 1.1 - [IpoextHbIC PabOTHI.

Paszmen 2. Temnr 2.1., 2.2., 2.3.
Paspgen 3. Temsr 3.1., 3.2., 3.3
Pasnen 4. Temr1 4.1., 4.2, 4.3
Paznen 5. Temsr 5.1.,5.2.
Paszpen 6.Temsl 6.1.,6.2.

Kpurtepun oueHnBanust y4eOHON JUCHHUILIMHBI

IIpenmMeTrom oOLEeHKH ciaykaT 3HaHUsA U yMeHus, npeaycmorpeHHsle PI'OC CIIO mo
muciumuinie «®@u3nKa» U HalpaBlIeHHblE Ha (QopMUpOBaHHE OOHIMX U MpodeccroHaTbHBIX
KOMIIETECHIIUM.

B cucreme OLeHKM 3HaHUNA U YMEHUH UCIIOJIB3YIOTCS CIIENYIOIINE KPUTEPUU:

= «OTaM4yHO» — 32 TNyOOKOe U TIOJHOE OBJIQJICHWE COJepKAaHUEM Y4eOHOro
MaTepuaia, B KOTOPOM CTYJEHT JIETKO OPUEHTHPYETCS, BJIAJICHUE NMOHATHIHBIM amIapaToM 3a
YMEHHE CBS3bIBATH TEOPUIO C MPAKTHKOW, peliaTh MPAaKTUYECKHE 3a/ayd, BBICKA3bIBaTh U
00OCHOBBIBaTh CBOM CyXAeHUsA. OTiaMyHas OTMETKa INpeAroyiaraeT TpaMOTHOE, JIOTMYHOE
U3JIO)KEHUE OTBeTa (KaKk B YCTHOW, Tak M B NUChbMEHHOW (opme), KaueCTBEHHOE BHEIIHEE
odopmieHue;

= «Xopomo» — ecld CTYAeHT IMOJHO OCBOWJ Y4eOHbIi MaTepuai, Biaaeer
MOHATUMHBIM aNnapaTroM, OPUEHTHPYETCS B HM3YyYEHHOM Marepuajie, OCO3HAaHHO MpPUMEHSET
3HAHUS JJIS PEeLIeHUs MMPAKTUYECKUX 3a]a4, TPaMOTHO M3JIaraeT OTBET, HO cojiepkaHue u ¢popma
OTBETA UMEIOT HEKOTOPbIE HETOYHOCTH;

= «Y/OBJETBOPUTEJIHO» — €CIH CTYAEHT OOHapy)XMBAaeT 3HAHUE M IMOHUMAaHUE
OCHOBHBIX TOJOXEHUH yueOHOro MaTepualia, HO M3JaraeT ero HEroJHO, HelocleA0BaTeNbHO,
JOIYCKaeT HETOYHOCTH B OIPEAEICHUE IIOHATUH, B INPUMEHEHUM 3HAHMW JUId PEILICHUs
NPaKTUYECKHX 3a/1a4, HE YMEET JI0Ka3aTeIbHO 000CHOBATh CBOM CYXKICHHUS;
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= «HeynoB1eTBOPUTEIBHO» — €CIU CTYIEHT MMEET pPa3pO3HEHHBbIE, OECCHCTEMHBIE
3HAHHUS, HE YMEET BBIIEJATH IVIABHOE M BTOPOCTENEHHOE, JOMYCKaeT OMMOKH B OINpEeseHue
NOHATHH, MCKaXAaeT MX CMBICI, OECHOPSIOYHO U HEYBEPEHHO H3JIaraeT MaTepuall, HE MOXKET
MPUMEHSTh 3HAHUS JJIS PElICHUs MPaKTHYECKUX 3a/lay; 3a IMOJIHOE HEe3HAHHWE M HEMOHMMAaHUe
y4eOHOT0 MaTepualia Wil 0TKa3 OTBEYAaTh.

1. q)OHI[ OLHCHOYHBIX CPEACTB AJIsl BXOAHOI'0 KOHTPOJIsA

Pexomenpanuu no nepeBojay nepBUYHbBIX 0AJJI0B B 0TMETKH 10 NATHOALIBHOM
KaJje
MaxkcuManbHOe 4HCcio OaioB, KOTOPOE MOYKHO TOJYYHUTh 32 MPAaBUIBLHOE BBIMOJIHEHHE
BXOJIHOM KOHTpOJBbHOM pabothl, cocraBisger 10 OamioB (1 Oamn 3a Kaxaoe MpaBUIBHO
BBINIOJTHEHHOE 3aJJaHKE)

OTMeTKa M0 NATHOAILHON IIKAJIE [TepBuunbIe OamIbI
«2» 0-4

«3» 5-7

«4» 8-9

«5» 10

Oopaszosamenvhble pe3yibmamol, noonedcaujue npogepke (I 1emMennmol):
OK 1-OK4, OK9.

KonTposbnasi padora
1. Ha pucyHKke moka3zaHa MEH3ypKa C JKHUAKOCThI0. BeiOepuTe mpaBuiIbHOE yTBEPKACHHUE.
1) Llena nenenust MEH3ypKH paBHA 2 MIL.

2) O0BbeM KHUIKOCTH B MEH3ypKe OoibIie 25 mil.

3) Llena nenennst MeH3ypku paBHa 0,5 M. - ?:n
4) Mensypka — npuOop Uit U3MEPEHHS 00bEMa ra3000pasHbIX

TCII.

2. Ha cronme HaxomsTcs Tpu Opycka OIWHAKOBBIX pa3MepoB W Macchl. Kakoil W3 HuUX
OKa3bIBAET HA CTOJI MEHbILIEE AABJICHUE?

1) 1.

2) 2.

3)3.

4) bpycku OKa3bIBalOT OJIMHAKOBOE
JIaBJICHHE.

3. YCTaHOBUTE COOTBETCTBHE MEXKIY (PU3NICCKUMU MOHITHAMHU U TipuMepamu. K xaxmon
HO3UIUK NIEPBOTO CTOJIOLA MOJOEPUTE COOTBETCTBYIOUIYIO MO3MLUI0 U3 BTOPOro CTOIOLA U
3aMyIINTe B TaOJIMIly BBIOpaHHBIE IU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMHU.

OU3SNYECKUE IMTOHATHUA [MPUMEPBI
A) dbusmdeckast BeMTUIMHA 1) Teronepeaya
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b) enunanma ¢puznyeckol BETUIUHBI 2) paboTa CHJIIbI
B) mpuGop st u3mepenus Gpu3n4eckoil BeTUUINHBI 3) KoHBeKI s

4) MaHOMETD

5) MuInMeTp
3anumure B OTBET HUGPHI, PACIOJIOKHUB UX B MIOPAJIKE, COOTBETCTBYIOIIEM OyKBaM

A b B

4. Ha pucyHke mpejacTaBieHbl TpadUKy 3aBUCUMOCTH KOOPIMHATHI X OT BPEMEHH t Jis
YETBIPEX TEJI, ABMKYILUXCS BAOIb ocu OX.

Hcnonb3ys pucyHOK, BBIOEpUTE M3 MPENIOKEHHOTO MEPEUHsI ABa BEPHBIX YTBEPIKICHUS.
VYKaxuTe UX HoMepa.

1) Touka B cooTrBercTBYyeT BCTpeue €1 2 u 3. ik 5
2)B Touke b wHanpaBneHue ckopoctu Tenma 2 o /
M3MEHUJIOCH Ha TIPOTUBOIIOIOKHOE. /
3) Teno 2 aBuxeTcs paBHOYCKOPEHHO. —
4) Teno 3 nBUXKETCS paBHOMEPHO NPSIMOIMHEWHO. /
5) B HavanbHBIE MOMEHT BpEMEHH Teja 2 U 4 uMeIn L
OJINHAKOBbIE KOOP/IMHATHI. / ' €

5. Ha noxosiiieecs Teno, Haxoasueecs Ha IN1aJJKOi rOpU30HTAIbHOM MJIOCKOCTH, B MOMEHT
BpeMeHH t =0 HaYMHAIOT JIeHCTBOBATh JIBE TOPU3OHTAIbHBIE CHIIBI (CM. pHc.). Onpeaenure, Kak
II0CJI€ 3TOT'0 U3MEHSIOTCS CO BpPEMEHEM MOJYJIb CKOPOCTH T€Jla U MOAYJIb YCKOPEHUs Tela.

F=1H F,=2,5H

-

77777 777 77 >
X

Y

JI1s1 KaXK0¥ BEIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIUI XapaKTep U3MEHEHUS:

1) yBenuuuBaeTcs

2) ymeHbIIaeTcs

3) He u3MeHseTcs

3anuiuTe B TaOIUIYy BhIOpaHHBIE HUPPHI UIs KaxaA0M Gpu3ndeckoi BenuuuHsbl. Lludpsl B
OTBETE MOTYT ITOBTOPSTHCS.

Monynbe ckopocTH Monyinb yckopeHus

6. lan rpa¢uk 3aBHCHUMOCTH MPOEKIUH CKOPOCTH Tejla oT BpeMmeHu. Kakoil ydactox
rpaduka cOOTBETCTBYET paBHOMEPHOMY JBUKEHHIO TeJa?

v, M/cA OA
40 Ab
X A bB
99 Nl B Bl

7. YCTaHOBHTE COOTBETCTBHE MEXAYy (QOpMynaMu s pacuéra (PU3NYECKUX BEIUYUH U
HA3BaHMUSIMH 3TUX BeNWYMH. B dopMynax ucnosiab3oBaHbl 0003HAYEHUS: M — Macca Tela; v —
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CKOpOCTh TeNla; a— YyckopeHue Ttena. K Kaxaoll mo3umuu mepBoro crojbua mnogdepure
COOTBETCTBYIOIIYIO MTO3UIIMIO BTOPOTO CTOJIONA U 3aIUIINTE B TAOJIUITY BHIOpaHHBIEC ITUGPHI TIOT
COOTBETCTBYIOITMMH OYKBaMHU.

OOPMVIJIA OU3NYECKAS BEJIMYNHA
A)mo 1) paGoTa criibl
b) ma 2) MOyJb UMITYJIbCA TEJa

3) MOZlyJIb PaBHOJICHCTBYIOIIEH CHJIBI
4) naBlIieHUE

8. Ha pucynke npezcraBieH rpaguk 3aBUCUMOCTHA KOOPIWHATHI Te€Ja OT BPEMEHHU.

X, CMA
20

-20
AMIUTUTY/IA U TIEPUOJ] KOJICOAHUI PaBHBbI:
1)20 cm; 4 ¢ 2)0,2m;6¢ 3)0,2m; 8¢ 4)20 cm; 12 c.

9. YcraHoBHTE COOTBETCTBHE (JIOTHUECKYI0 mapy). K Kakmoil cTpoke, OTMEueHHOMH
OykBoii, mogdepute (opmyny, obo3HaueHHYIO LUppoii. 3amnuimmre B TaOIUIy BBIOpaHHBIE
UQPBI TOJT COOTBETCTBYIOIIMMH OYKBaMHU.

A) 3akon I'yka 1.GmM/r2
b) 3akoH BCEMUPHOTO TATOTCHUS 2. Bllsina
B) Bropoii 3akon Herorona 3. kAl
I') Cuna Ammepa 4. U/R

5. ma
A b B r

25N {7
10. CkoJIbKO HEUTPOHOB COJECPIKUT SIAPO M30TOMa Maruus 12° lg
1) 25 2) 12 3) 37 4) 13.

2. (I)OHII OLCHOYHBIX CPEACTB AJIHA TEKYIIEro KOHTPOJIsA

PexoMenganmnu nmo nepeBoay NpPOUEHTOB BbINOJHEHUS 32/1aHUSI B OTMETKH 10
NATHOAJILHOM HIKAJIe

MakcumManbHOE YHCIIO 0alIoB, KOTOPOE MOXKHO MOJIYYUTH 32 MPABUIIBHOE BBHIIIOJIHEHUE BCEi
TECTOBOM paboThI, cocTaBiseT 12 6amnos (o Teme «BoaHOBBIE CBOICTBA cBeTa» — 13 6amioB).
TectoBoe 3a1anue oneHuBaercs 1 6ammom, 3a1anue ¢ mpoPecCHOHATBHON HAMPaBIEHHOCTHIO —
2 Gannamu.

OTtMeTKka 1o mATHOAIEHONH  |% BBIIIOJIHEHHUS 3a0aHUs [lepBuuHbIC OAITBI

13




[LIKAJIE

«2» MmeHbIe 50% 0-5 0-6
«3» 50% - 70% 6-8 7-9
«4» 71% - 90% 9-10 10-11
«5» 91% - 100% 11-12 12 - 13

TecT o TeMe ((AFpeFaTHLIe COCTOSAAHMA BCLIECCTBA»

Oopaszosamenvhble pe3yibmamot, nooaexicaujue npogepke (I1emMennmol):
OK 1-OK4, OKO9.

1. TIK1.1-T1K1.3, [IK2.1-T1K2.4, ITK3.1-I1K3.3.

2. C yBenrueHHuEeM OTHOCUTEIBbHOM BIAYKHOCTH Pa3HOCTh MOKAa3aHUI CYyXOTo U BIaKHOTO
TEPMOMETPOB MICUXPOMETPA. ..

YMCHBIIUTCA.
YBCIUYHUTCA.
HC U3MCHHUTCA.

3. O1H MOJIb BJIQXKHOT'O BO3/TyXa HaXOAUTCS B HEHACHIIIIEHHOM COCTOSIHUM MpH TeMnepatype T
u nasneHuu p. TemnepaTypy rasa uzo0apHo yBenuumin. Kak usMeHWIUCh Ipu 3TOM
OTHOCHUTEIIbHAs BJIXKHOCTb BO3/1yXa U TOUKA POCHI?

JIis KaxJ10i BeTMUMHBI OIIPEIeTUTe COOTBETCTBYIOIUI XapaKkTep N3MEHEHHUS:
1) yBenuuniach

2) yMEHBUINIIAChH

3) HE U3MEHUJIACh

3anuiuTe B Ta0IMIly BRIOpaHHbBIE HUQPPBI 1715 Kax 101 Gusndeckoil BennuuHbl. Lludpel B oTBETE
MOTYT MTOBTOPATHCS.

OTHOCUTENBHAS BIAXKHOCTh BO3AyXa Touka pocsl

4. C moMoIIpi0 Kakoro mprudopa MOKHO U3MEPUTH OTHOCHUTEIHHYIO BIQKHOCTh BO3AyXa.

14



meh 20
ooBooee
., o

1) 2)

3) 4)

5. CTEeKJISIHHYIO TUTACTUHKY IOJIBECHIIM K IuHaMoMeTpy. [locie 3Toro ero npukocHyIuch K
MOBEPXHOCTH KMJIKOCTH M OTOPBAJIM OT Hee. [l KakoM KMJIKOCTH — PTYTH, BOJbI MJIM KEPOCHHA
— IMHAMOMETP MOKaXXEeT B MOMEHT OTphIBa CHITy 0oJIbIIe?

JIJ1st BOJIBL.

Jns pryru.

Jns kepocuHa.

[Tokazanus OyAayT OJIMHAKOBEIE.

6. B aByX KanuuispHbIX TpyOKax OJAMHAKOBOTO Payca HaXOAUTCS BOJA U CHUPT (IUIOTHOCTb
cnupta paBHa 800 kr/m3; mioTHOCTH BoAbI — 1000 kr/M3). OtHa U3 3THX KUIKOCTEH MOAHATACh
Ha 10 MM BblIIE, UeM Jipyras. BeiOepuTe npaBuiIbHOE YTBEPKACHHUE.

Cnupt noAHsIICS BBIIIE, YEM BOJIA.

Bona nonHsnace Bbllie, 4€M CIHPT.

Ecnu paguyc yMeHbIINTD, pa3HOCTh YPOBHEN HKUJKOCTH YMEHBIIUTCS.
Cpenu yTBep>KIeHUN HET IPABUIBHOTO.

7. Ha crekne HaxXo4ATCA KallJIi BOJAbI U PTYTH. Ha xakom PUCYHKC pTYTL?

15



A, T.K. pTyTh CMAa4UMBAa€ET CTEKJIO.

A, T.K. pTYTb HE CMAa4MBAa€T CTCKIIO.

B, T.K. pTYTh CMa4uBaCT CTCKIIO.

b, T.K. pTyTh HE CMAa4UBAET CTEKIIO.

-0-0-0-0-D
)

8. Kakoe 13 nepedncieHHbIX CBOMCTB XapaKTEPHO TOJIBKO ISl KPUCTAJUIMYECKUX TeN?
N30TponHOCTD.

OTcyTcTBHE OIpENeIEHHON TEMITEPaTyphl TUIABICHHUS.
CymiecTBoBaHUE ONPEACTICHHON TeMIepaTyphl IIaBICHHS.
TexydecTs.

9. Kakoro Buna aegopmariiio UCIBITHIBACT CTEHA 3AaHUS?
Hedopmariuio KpydeHus.

Hedopmariuio cxaTusl.

Hedopmaruto casura.

Jedopmaruio pacTsKeHHs.

10. Kakas u3 npuBeeHHBIX HUXKe PopMy BeIpakaeT 3akoH ['yka?
1)E=olg 2)o=E/lgl 3)o=Elg 4)o=]J¢/E.

11. BriGepute Bce BepHbIE YTBEPKICHUS O (PU3NUECKUX SBICHUSIX, BEIMUNHAX U
3aKOHOMEPHOCTSIX. 3anuunTe Uudpspl, 10l KOTOPHIMU OHU YKa3aHBI.

B repmeTndecku 3aKpbpITOM COCY/E HAXOATCS BOJa M BOAsTHOM map. [Ipu HarpeBanum cocyna
KOHIICHTPAIHs MOJIEKYJI BOJSTHOTO TTapa YBEJIUYUTCH.

[Tcuxpomerp — npubop 11 U3MEPEHHs A0COTIOTHOM BIaKHOCTH.
Touka pocel — TeMIiepaTypa, Ipx KOTOPOI BOASHOM Map CTAHOBUTCS HACHIILICHHBIM.

[TnacTuueckumMu HazbIBatOTCA Ae(pOpMalui, KOTOPBIE MTOJIHOCTBIO UCUE3aI0T MOCe
IIPEKpAIICHUS ACUCTBUS BHEIIHUX CHUIL.

16



Bce kpucTammueckue Tena aHu30TPOITHBI.
12. (Bonpoc ¢ mpodeccrnoHanbHON HAITPaBICHHOCTHIO)

Kaxkast oTHOcHTENbHAS BIIAXKHOCTH JOJKHA ObITh B MacTepckoii? [Touemy?

TecT mo TeMe «IJIEKTPOCTATHKA)»

Obpa3zoseamenvhble pe3yivmamaol, nooaexicaujue nposepke (I1emMeHmpt):
OK 1-OK4, OKO.

1. TIK1.1-T1K1.3, [IK2.1-T1K2.4, ITK3.1-I1K3.3.

2. Kak u3aMeHHTCS CHiia B3aMMOACHCTBHS IBYX TOUEYHBIX AIEKTPHUECKUX 3aPsIOB IIPH
YMEHBILIEHUU PACCTOSIHUS MEKy HUMU BIBOE?

He uzmenurcs.
VYBenuuutcs B 4 paza.
Ymensimutes B 4 pasa.

YMmeHbmuTCA B 2 pasa.

3. UTo MOKHO cKa3aTh O 3apsaax JaHHBIX MapuKoB? (CM. pHC.)

O0a mrapuka 3apsiKEHbI MOJ0KUTEITBHO.
O6a mapuka 3apsKeHbl OTPUIIATENBHO.

OI[I/IH HIapuK 3apAKCH MMOJIOKUTECIIBHO, I[perfI — O
OTpULATCIILHO.

I_HapI/IKI/I HUMCIOT 3apdaJbl OJHOI'O 3HAKA.

4. B sape aroma cBuHIla 207 gactun. Bokpyr sapa oOpamiaercst 82 anektpoHa. CKOJIBKO
HEWTPOHOB U MPOTOHOB B SAJIPE ITOTO aroma?

82 mpoToHa, 125 HEUTPOHOB.
125 npotoHoB, 82 HENTpPOHA.
82 nportoHa, 207 HEUTPOHOB.

207 npoToHOB, 82 HEUTpPOHA.

17



5. Kak nu3MeHUTCs HanpsHKEHHOCTH YJIEKTPUIECKOTO MO B HEKOTOPOH TOYKE OT TOYEYHOTO
3apsijia py yBEJIIMUEHUH 3apsiia B 4 paza?

VYBenuuutcs B 16 pas.
VYBenuuutcs B 2 paza.
VYBenuuutcs B 4 pasa.

He usmenunrcd.

6. DIEeKTPOH MepeMelaeTcs B 1MoJjie, CUIOBbIE TUHUN KOTOPOTo IOKa3aHbl HA PUCYHKE.
Bri6epute npaBuibHOE yTBEPKACHUE.

A J

[Tpu nepemenieHUU >EKTPOHA U3 TOYKU 2 B TOUKY 3
AIEKTPUUYECKOE T10JI€ COBEPIIACT MOJIOKHUTETHHYIO

A\

pabory. 1 2

L L
[Tpu nepemeneHny 3IeKTpoHa Mo TpackTopuu 1-2-3-1 >
AIIEKTPUUYECKOE TI0JI€ COBEPIIACT OTPUIATEIHHYIO o’
pabory. >

[Tpu nepemenieHHH IEKTPOHA U3 TOYKU | B TOUKY 2
AIIEKTPUUYECKOE TI0JI€ COBEPIIACT OTPUIATEIHHYIO
pabory.

[Tpu nmepemenieHUU >MEKTPOHA U3 TOYKU 2 B TOUKY 3
AIIEKTPHUYECKOE TI0JI€ COBEPIIACT OTPUIATEIHHYIO
pabory.

7. Kakoe 13 npuBeIEHHBIX HIDKE BBIPAKECHUH XapaKTepU3yeT paboTy 3JIEKTPUUECKOrO MOJIs 110
NepeMELIEHHIO 3apsiaa’?

q/U.  2)EAd. 3)gu.  4)E/Ad.

8. Kakas ¢usnyeckas BeTMUMHA ONPEACIIASTCS OTHOMIEHUEM TTOTEHITHAIBHON SHEPTUN
3JIEKTPUYECKOTO 3apsA/ia B AIEKTPUUECKOM IOJIE K BEIMYMHE ITOr0 3apsiaa’

[ToreHma 3JIEKTPUIECKOTO OIS
HanpspkeHHOCTD IEKTPUYECKOTO OIS,
DIIEKTPOEMKOCTb.

Pabora s1ekTpocTaTHUECKOTro MOJIs.
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9. Bo3aymiHblit KOHJEHCATOP OMYCKAIOT B KEPOCHH C JUICKTPHUUESCKOU MPOHUIIAEMOCTBIO € = 2.

BriOepuTe mpaBUIbLHOE YTBEPKICHHUE.
DIEKTPOEMKOCTh KOHIEHCATOpa YMEHBUIUTCS B 4 pasa.
DIEKTPOEMKOCTh KOH/IEHCATOpa YMEHBIIUTCA B 2 pasa.
DNEKTPOEMKOCTh KOH/IEHCATOpa YBEIMUUTCS B 2 pasa.

9JI€KTpOCMKOCTB KOHACHCATOpa HC USMCHUTCA.

10. Kak n3meHurcs SHEPIUA SJICKTPHUYCCKOI'O I10JIsI KOHACHCATOpa, €CJIN HAIIPSKCHUE MEXKY €TI0

oOKJIaJIKaMy YMEHBIIUTH B 2 paza?
YMeHbImIUTCS B 2 pasa.
YMeHbmuTCA B 4 pasa.
VYBenuuurcs B 2 pasa.

VYBenuuutcs B 4 paza.

11. BriGepute Bce BEpHbIE YTBEPKICHUS O (PU3NUECKUX SBICHUIX, BETUUNHAX U
3aKOHOMEPHOCTSIX. 3amuIuTe HUQPHI, MO KOTOPIMU OHHU YKa3aHBHI.

HaHp}I)KeHHOCTI) — CHJIOBAs XapaKTCPpUCTUKA IJICKTPUICCKOTO ITOJIA.

DIEKTPOCTaTHUECKOE MOJIE CO3AAI0T 3apsi/ibl, KOTOPBIE JBUXKYTCS PABHOMEPHO B JAHHOU
CHCTEME OTCUETa.

B u3onupoBaHHOii cucTeMe anredpanyeckas CyMMa 3apsiJioB BCEX TEJ COXPAHSICTCS.

Tena, yepe3 KOTOpPbIE AIEKTPUUECKHUE 3aPsIbl MOTYT MIEPEXOUTH OT 3apsHKEHHOTO Tejla K
HE3apsHKEHHOMY BCIIEICTBUE HATMYUS B HUX CBOOOJHBIX HOCUTEIIEH 3aps/I0B, HA3BIBAIOTCS
JIURJICKTPUKAMH.

12. Bonpoc ¢ npodeccnoHanbHOI HapaBIeHHOCTBIO:
Yro Takoe kopoTkoe 3amblkaHue? Kak MoxkeT HaBpeauTh ctaHky ¢ UIIY?
Tect mo Teme «Tok B pa3IMYHBIX cpeAax»

Oopazosamensvhbie pe3yibmamot, nooaexcauiue npoeepke (I1emenno):
OK 1-OK4, OKO.

1. TIK1.1-T1K1.3, TIK2.1-T1K2.4, ITK3.1-I1K3.3.

2. DIEKTPUYECKUN TOK B Ta3aX CO3/ACTCS IBUKCHUEM ...
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. CBOOOHBIX AJIEKTPOHOB.
. MOJIEKYII.
. DJIEKTPOHOB, TIOJIOKUTEIbHBIX M OTPHUIATEIIPHBIX HOHOB.
. IBIPOK.
3. Ykaxure npuOop, B KOTOPOM MOKHO CO3/IaTh TOK TOJIBKO B OJTHOM HAIPABIICHUH.
Konpencarop.
Pesucrop.
[TomynpoBOIHUKOBBII THOI.

Karymixka.

4. Bribepure HanboIee MpaBWIbHOE POAOIDKEeHNE Ppassl: « TepMOIICKTPOHHAS IMHUCCHUS — 3TO

SIBJICHHE, TP KOTOPOM ...»
... MOJICKYJIBI BBUIETAIOT C MOBEPXHOCTH IIPOBOIHHKA.

... CBOOOHBIE 2JIEKTPOHBI BBIIETAIOT C MOBEPXHOCTU MTPOBOAHHKA.

... IPOBOJHHUK 3apsiKAeTCs, MOTIIOIIAs 3apsKEHHbIC YaCTUIIBI U3 OKPYXKAIOUIeH Cpebl.
... CBOOO/IHBIE AJIEKTPOHBI BBUIETAIOT C MIOBEPXHOCTH HATPETOTO MPOBOIHHUKA.

5. Kak Ha3pIBaeTCst IpolIecC BBIJCICHHS BEIIECTBA Ha JIEKTPOIaX?
DIIEKTPONUTHYECKAS JUCCOLINAIIHS.

HNonuzanus.

DIIEeKTPOIH3.

DeKTpU3aIusi.

6. Kakoit u3 rpaikoB COOTBETCTBYET BOJIBTAMIICPHOM XapaKTEPUCTUKE DICKTPOIUTOB?

A A A
| | |

1 2 3 4

7. B ueTbIpéxBaeHTHBIA KPEMHHI 100aBUIIU B IIEPBOM OIIBITE MATUBAJICHTHBIN XUMUYECKUI
DJIEMEHT, a BO BTOPOM — TPEXBAJIEHTHBIN 371eMEeHT. KakuM THIIOM MPOBOJIMMOCTH B OCHOBHOM

Oyznet obnagarh MOTYIPOBOAHHUK B KaXI0M cirydae?

20



B nepBoM — IpIpOYHOI, BO BTOPOM — 3JIEKTPOHHOM.
B nepBoM — 3JIeKTpOHHOM, BO BTOPOM — JIBIPOYHOI.
B 06oux ciyuasx 3JIeKTpOHHOM.

B 00oux cimyyasix AbIpOYHOM.

8. Kakoii u3 rpaukoB COOTBETCTBYET 3aBUCUMOCTH YACIHHOT'O COMPOTHBIICHUS
MOJIYTIPOBOJIHUKOB OT TEMIIEPATYPHI?

Pan Pan Pan Pan

0 » 0 > 0

9. Kakue 4acTHIlbI SBISIOTCS HOCUTEIISIMU 3apsijia B MeTayiax?
CBOOOIHBIE NEKTPOHBI.

OJEKTPOHBI U MOHBI.

NonsL.

CBOOOIHBIE EKTPOHBI U JIBIPKH.

10. Kak Ha3pIBaeTCst MPOIIECC CO3JaHHUST HOCUTEIEH 3apsa B KHUIKOCTSX ?
DIEKTPOTUTHYECKAS TUCCOIHAIINS.

Nounsanus.

DNEKTPOIH3.

DJIeKTpHU3aLus.

11. B 10HOpHBIX MNOJTYMPOBOJHUKAX JIEKTPOIPOBOJAHOCTb. ..
... COOCTBEHHas.

... IpUMECHas1 JIEKTPOHHAS.

... IpUMECHasl ABIPOYHAsI.

... OTH MaTepHajbl TIOXO MPOBOJIAT SJIEKTPUICCKUAN TOK.

12. Bonpoc ¢ npodeccuoHanbHOM HallpaBIEHHOCTbIO:

b
o
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Kax o6e3omacuth cedst OT KOHTAKTa ¢ AIEKTPUIECTBOM MPU paboTe Ha TOKAPHOM CTaHKE C
qIry?

TecT M0 TeMe «IJIEKTPOMATHUTHAS WHIYKIUSD)

Oopazosamenvhvle pe3yibmamot, nooexcauiue nposepke (3j1emeHmol):
OK 1-OK4, OKO.

1. I1K1.1-I1K1.3, I1K2.1-I1K2.4, I1K3.1-I1K3.3.

2. Kakoe 13 puBeICHHBIX HIKE BBIPAKECHUH XapaKTepU3yeT MOHATHE IEKTPOMarHuTHON
UHAYKIUH?

HBJ’ICHI/IC, XapaKTCPU3YIOLICC JEUCTBUE MAarHUTHOTO IOJIS Ha HBHXCYMHﬁCH 3aps.

SIBneHne BOZHUKHOBEHUS B 3dMKHYTOM KOHTYPC 3JICKTPHUICCKOI'0 TOKAa IPpHU U3MCHCHUU
MAar"HuTHOTIO ITIOJIA.

SIBneHue BO3ZHUKHOBECHUS SHC B IIPOBOJHUKE 11O HeﬁCTBHCM MAar"auTHOTIO ITOJIA.

3. C moMOIIBI0 KaKOoTo MpaBUiia OMPEIEIIIOT HalpaBlieHue HHAYKIIMOHHOTO TOKa?
IIpaBuio npaBoi pyku.

[TpaBuno OypaBuuka.

[IpaBuiio n€BOM pyKH.

IIpaBuno Jlenna.

4. Ykaxxute Bce MMPaBUJIILHBIC YTBCPIKACHHUA, KOTOPBIC OTPAXKAKOT CYIIHOCTD ABJICHUS

BHGKTpOMaFHHTHOﬁ WHAYKIHUU: «B 3aMKHYTOM KOHTYpPC 3JI€KTpI/I‘{CCKHI>'I TOK ITOABJIACTCA. .. »

. €CJIM MarHUTHBIN [IOTOK HE MEHSETCS.
. €CJIM MarHUTHBIN IOTOK HE PAaBEH HYIIIO.
. TIPU YBEJIMYEHUN MarHUTHOTO ITOTOKA.

. 1P YMCHBIICHU Y MAarHUTHOI'O IMOTOKaA.

5. Urto OMPEACIIACTCA CKOPOCTBIO USMCHCHUS MAIHUTHOI'O ITOTOKA 4Y€PE3 KOHTyp?

NHyKTUBHOCTH KOHTYpA.

OJIC uHayKIuu.
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MarauTtHas HHIYKITUS.

NHAyKIIMOHHBIN TOK.

6. Ha pucynke mokasan rpaguk 3aBUCUMOCTH MarHUTHOTO ITOTOKA, IIPOHU3BIBAIOIIETO KOHTYD,

oT BpemeHH. Ha kakom n3 yuacTkoB rpaguka B KoHType He Bo3HuKaeT D/IC unmykumun?

1. ®,B6 A
2. STTA 2

41/ 1\"
3. 1

- >

0 | | t.c

4 4»——————3 - I- 4
s

7. Cuia TOKa B KaTyIIKEe YBETUYMUIIACh B 2 pa3a. BeiOepure BepHOE yTBEpKICHUE.
NHAyKTUBHOCTh KaTYyIIKH YBEJIMYMIIACh B 2 pasa.

VIHIyKTHBHOCTb KATYIIKH YBEINUHIACh B V2 pas.

NHayKTUBHOCTH KaTYIIKH YMEHBIIWIACH B 2 pa3a.

I/IH,I[YKTI/IBHOCTB KaTylIKU HEC U3MCHUJIACh.

8. Kak yMeHBIIINTh HHIYKTUBHOCTD KATYIIKH C KEJIC3HBIM CEPJICYHUKOM TIPH YCIIOBUH, UTO
rabaputbl OOMOTKH (€€ JJIMHA U TTONIEPEUHOE CEUCHHUE) OCTAHYTCSI HEM3MEHHBIMU?

VYMEHBIINTH YHCJIO BUTKOB.
YMEHBUINTH CUITY TOKA B KaTYIIKE.
BbIHYTH JKeNe3HbIN CepACYHUK.

YBeIuunuTh TOJIIUHY 0OMOTKH.

9. Cua ToKa B KOHTYpE YBEJIMUMIIACH B JIBa pa3a. Y KAKUTE BCE TPABUIIBHBIC YTBEPKICHHUS.

SHCpFI/IH MAarauTHOTIO IMOJIsI KOHTYpa YBCINYNIIACh B IBA pa3ad.
SHCpFI/IH MAarauMTHOTO ITOJISI KOHTYpa YBCIUYNIIACh B UCTBIPEC pa3a.
SHCpFI/IH MAarauTHOTO IMOJISI KOHTYpa YMCHBIINJIACH B JIBa pas3a.

DHeprus MarHUTHOTO TOJISl KOHTYpa HE U3MEHUJIACh.
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10. Kakoe MaTreMaTH4eCKOE BRIpAXEHUE CITYXKUT 11 onpeaenenus DJ1C nHIyKIuu B
3aMKHYTOM KOHTYpe?

—AD / At. 2) IBAI sino. 3) BScosao. 4) BSsina.

11. Kak Hy>KHO U3MEHUTHh HHAYKTUBHOCTH KOHTYpa, AJIS1 TOTO YTOOBI IPU HEM3MEHHOM
3HAUEHUU CUJIbI TOKA B HEM SHEPrus MarHUTHOT'O MOJIsl YMEHBIIMIIACH B 4 pasa.

YMeHbIINTD B Ba pa3a.
YMEHBLINTD B YETHIPE pasa.
VYBenuuuTh B JBa pasa.

VYBeaIu4uTh B YCTBIPC pa3a.

Tect mo Teme «MexaHn4ecKHe K0J1e0aHUA U BOJHLD

Oobpazoeamenvuvle pe3yromamel, noodaexcauiue npogepke (31emMeHmot):
OK 1-OK4, OKO.

1. I1K1.1-I1K1.3, T1K2.1-I1K2.4, T1K3.1-I1K3.3.

2. Kakue n3 mepeunciieHHBIX HUKE KOJICOaHNH SIBIISIOTCS BBIHYKACHHBIMHA? YKaKHUTE BCE
IIPaBUJIbHBIE OTBETHI.

Konebanus kauenei, packaunBaeMbIX 4EJIOBEKOM, CTOSIIUM Ha 3eMIIE.
Konebanus rpy3a Ha HUTH, OJIUH pa3 OTBEJECHHOTO OT MOJIOKEHHS PABHOBECHSI U OTITYLIEHHOTO.
Kone6anus nuddysopa rpomxorosopurens Bo Bpemsi paboThl IPUEMHHUKA.

Konebanus yaiek ppl4a’kHBIX BECOB.

3. HOZ[BCI.HCHHBIﬁ Ha HUTHU T'Py3 COBCPIIACT MAJIbIC kosieOanus. Cunrtast KojJeOaHus
HE3aTyXarOMUMH, YKAXKHUTC BCC ITPABUJIBHBIC YTBCPIKIACHU.

YeM JUITMHHEE HUTH, TEM OOJIBIIIE YACTOTA KOJICOAHUH.
[Ipu MpOXOKIACHUH IPY30M IOJIOKEHHUS PABHOBECHUS] CKOPOCTh I'Ppy3a MaKCUMaJIbHa.
['py3 coBepIIaeT mepruoHIecKoe IBIKCHUE.

[Tepuon konmebaHuit 3aBUCUT OT aMILIUTY/IbI.
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4. Ha pucynke npejcraBieH rpaguk 3aBUCUMOCTH IMOTEHIIMAILHOM SHEPTUU MaTEeMaTHYECKOTO
MasiTHUKa (OTHOCUTEILHO MOJIOKEHHUS €ro paBHOBeCHs) OT BpemeHnu. KakoBa mosnHas
MEXaHHYECKask YHEPTUsl MAsITHUKA B MOMEHT BPEMEHHU, COOTBETCTBYIONTNH Ha rpaduke Touke D?

4 JIx. E . JIxA

16 JIx. 16

12 JIx. ‘ ‘ \2
8 JIx. 8

0 1 2 rc

5. Kakoe 13 npuBeIeHHBIX HIDKE BBIPAKEHHI OTIpeNeNsIeT epro/ KojaeOaH i rpy3a Maccoi m,
MOJBEIIEHHOTO Ha MPY>KUHE KECTKOCTHIO k?

"7 y I I

T L 2 ;mA | | "'k
\‘ g 2) 1\‘ k 3) 2n \, o 4) 2% \ m

6. Kak n3menurcs nepros KojebaHuii MaTeMaTHIeCKOro MassTHUKA, €CITH JUTHHY HUTH
YMEHBIINTSH B 4 pa3a?

YMenbmutcs B 4 pasa. 3) YBenuuuTtcs B 4 paza.

YMenbmutes B 2 pasa. 4) YBenuuutes B 2 pasa.

7. Ha pucyHke npuBesieH rpaguk rapMOHMUYECKUX KoJieOaHul. YKaxuTe Bce MpaBUIIbHbIC
YTBEPKACHHUS.
X, CMA AmmuinTyna Kone6aHuii paBHa 2 CM.

-~

[epuon xonebanuii 2 c.

YacroTa xoyebannii 0,5 I'm.

Cpenu yTBEpKJI€HUI HET MPABHILHOTO

8. KakoBrI cBOIiCTBA MPOOIBHBIX BOJIH? YKaKUTE BCE MPABUIIbHBIE OTBETHI.
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OTH BOJIHBI MOT'YT PaclpOCTPAHSTHCS TOJNBKO B ra3ax.
[TpononpHbIE BOIHBI NPEACTABIISAIOT COO0M UYepenyronirecs pa3peskeHus U CHKaTusl.
YacTtuliel cpesibl npy KoeOaHUsIX CMENIat0TCsl BA0Jb HAIIPABICHUS PACIPOCTPAHEHUS BOJHBL.

9. YacTuiisl cpenbl mpu KOJICOAHMSIX CMEIIAOTCS MEPIICHAUKYIISIPHO HATPABICHHUIO
pacpocTpaHEeHUs BOJIHBI.

B kakux HaIpaBJIEHHSX COBEpPILAIOTCS KOJeOaHus B IONEPEUYHOI BOJIHE?
Bo Bcex HamnpaBineHusIX.

TonbKo 10 HaNpPaBJIEHUIO PACIPOCTPAHEHUS BOJIHBI.

TonbKO NepreHANKYJISIPHO PaCIPOCTPAHEHUIO BOJIHBI.

Cpe[u/l OTBCTOB HET MMPABUJIBHOIO.

10. YcraHoBUTE COOTBETCTBHUE MEXY MPUMEpaMH U (PU3HUECKUMHU SBICHUSMU, KOTOPBIE 3TU
IPUMEPBI WIUTIOCTPUPYIOT. [ Ka)1oro npuMepa mposiBJIeHUsT GU3NIECKUX SIBICHUH 13
MIEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBYIOINICE HAa3BaHKUE (DU3MIECKOTO SBJICHHS M3 BTOPOTO
cToJIoNa.

[TPUMEPHI
A) X0 B ecy

b) onpenenenue riryounsl Bogoéma ¢
MOMOIIBIO0 HABUTAI[MOHHOTO IpUbopa
3X0JI0Ta

OU3NYECKUE SABJIEHUA
1) Orubanue 3ByKOM IPENSTCTBUS

2) SIBneHue MOJIHOTO BHYTPEHHETO
OTpaKEHUs

3) OtpakeHue cBeTa

4) OtpaxeHue 3ByKa OT MPENITCTBUSL

11. 3anumure B TabauIy BEIOpaHHBIE HU(PHI TOJI COOTBETCTBYIOIIMMU OYKBaMH.

A b

Kakue u3 NEPCUUCIICHHBIX HUKC BOJIH SABJIAIOTCSHA HOHCpC‘-IHBIMI/I? Vkaxure Bce NpaBUJIbHBIC

OTBCTHI.
Bomaup! Ha IMOBEPXHOCTU BOJBI.
3ByKOBI)Ie BOJIHBI B ra3ax.

PanmoBoJIHEL

12. Bonpoc ¢ npodeccnoHanbHOI HalpaBIeHHOCTHIO:



OT Kakux mapaMeTpoB 3aBHCUT CKOPOCTh 3aTyxaHHs 3ByKa B cpezie? Kakue maTepuanbl HyKHO
MCIIOJIB30BATh ISl 3BYKOU3OJISIIUN?

TecT mo TeMe ((3ﬂeRTp0MaI‘HI/ITHLIe K0J1e0aHHUS U BOJHbI»

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emeHmol):
OK 1-OK4, OKO.

1. TIK1.1-T1K1.3, TIK2.1-T1K2.4, ITK3.1-I1K3.3.

2. Kak u3MeHuTcs yacTora QJICKTPOMAriMuTHBIX KoJIeOaHMii B KOHTYpC L- C, cCln
QJICKTPOCMKOCTDh KOHACHCATOPA YBCIIMYUTH B YCTHIPEC pa3a‘7

VYBenuuurcs B 4 pasa.
YBenuuutcs B 2 pasa.
YMenbmutes B 4 pasa.

YMmeHbmutTes B 2 pasa.

3. 3HaueHMe CUJIbl IEPEMEHHOI0 TOKa, U3MEPEHHOE B aMIlepax, 3aJaH0 YpaBHEHUEM 1 =
0,1sin1007tt. YkakuTe Bce MpaBUIIbHBIE YTBEPKIACHHUS.

Amimutyzaa cuisl Toka 0,1 A.
[Tepuox pasen 100 c.
Yactora paBua 50 I'11.

[Muknuueckas yactora 100 pax/c.

4, HaHBI CICAYIOMUE 3aBUCUMOCTHU BEJIIMYHH:

A) 3aBUCHMOCTb HAIPSKEHHsI Ha KOH/IEHCAaTOpe OT BPEMEHH B KOJie0aTeIbHOM KOHTYpE,
YUUTBIBasi, YTO B HAYAJIbHBII MOMEHT BPEMEHHU KOH/IEHCATOP 3apsiKEH.

b) 3aBHUCHMOCTB 3HEPTUH MarHUTHOTO TOJISI KATYHUIKK C TOKOM OT CHJIBI TOKA B HEH.

B) 3aBHCHMOCTD JJIMHBI I/I3quaCMOI‘;I 3HCKTpOMaFHHTHOﬁ BOJIHEI OT YaCTOTHI KOJICOAHMI 3apsaa
B MCTAJUIMYCCKOM MIPOBOJIHUKCE.

VY cTaHOBUTE COOTBETCTBUE MEXK/Y STUMH 3aBUCUMOCTSIMH U BUAAMU TpauKOB, 0003HAYEHHBIX
mudpamu 1-5. Jlns kaxaoi 3aBucumMocti A—B monoepute cOOTBETCTBYIOIIUE BUI Tpaduka U
3aMyIIMTe B TAOIUIYy BEIOpaHHBIE IIUQPHI 0] COOTBETCTBYIOIIMMHU OYKBaMHU.
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0 0 0N

OrtBerT:

5. Kakum 00pa3om ocymiecTBisieTcs epeaaya dIeKTPUIEeCKON SJHEPTHU U3 TIEPBUYHON 0OMOTKH
TpaHchopMaTopa BO BTOPUUYHYIO OOMOTKY? YKaKUTE BCE IPABUIHHBIE OTBETHI.

Uepes npoBojia, COeTUHAIONINE OOMOTKH TpaHchopmarTopa.

C moMoIIbpI0 NEPEMEHHOT0 MATHUTHOTO TOJIS, TPOHU3BIBAIOLIETO 00€ KATYIIKH.

C moOMOIIIBIO ANEKTPOMATrHUTHBIX BOJIH.

HpaBI/IJ'[I)HBIX OTBCTOB HET.

6. Kakoe 13 npuBeIeHHBIX HIKE BBIPAKEHHUH OTPEIENsieT TIOHATHE AIEKTPOMarHuTHOE Toie?
[Tporuecc pacpocTpanenus KoneOaHui 3apsHKeHHBIX YacTHIL.

Oco0as hopMa MaTepuu, OCYIIECTBISAIONIAs B3aUMOICHCTBIE MEX Y 3apsPKEHHBIMHU YaCTHUIIAMHU.

Oco0as opMa MaTepuu, OCYIIECTBISAIONIAs B3aUMOICHCTBHE MEX Y TIOOBIMU YaCTUIIAMHU.

7. B nepBuuHOit 00MOTKe TpaHchopmaTopa 100 BUTKOB, BO BropuuHOi 0OMOTKe — 20.
BriGepuTe Bce paBUIIbHBIE YTBEPIKICHHSL.

Tpancdopmarop sBISIETCS MOHIKAIOLINM.
Tpancdopmarop sIBISETCS MOBBIIIAIOIINM.
Koadduuuent tpancpopmanuu pasen 0,2.

Koaddumuent tpancopmariuu pasen 5.

28



8. Ilponomxute dpa3y: «INEKTPOMArHUTHAS BOJIHA — 3TO ...». BeiOepuTe Bce mpaBUIbLHBIE
YTBEPKIACHUA.

... IPOLIECC pacIpOCTpaHeHusl KoieOaHul NEKTPUUECKON HAPSYKEHHOCTH M MAarHUTHON
WHIYKIIHH.

. KpaTqaﬁmee PACCTOAHUEC MCKAY ABYMSA TOYKAMU, KOJ'I@6J'IIOHII/IMI/ICH B OAMHAKOBBIX (ba3ax.
... [Iponuecc pacCipoCTpaHCHUA Kose0aHui 3apsAKCHHBIX YaCTHUII.

... TIPOIIECC PacpOCTPAHEHUS FJICKTPOMArHUTHOTO MOJIS OT MCTOYHHKA KOJIeOaHHid B
MIPOCTPAHCTBE.

—5

-
9. Kak OPUCHTHUPOBAHBI BCKTOPLI MarHUTHOM HHAYKIOHUU B B , SHCKTquCCKOﬁ HaIIPsAKCHHOCTHU

—

E E U CKOPOCTH c¢ 10 OTHOLLIEHUIO APYT K APYTY B 3JEKTPOMAarHUTHON BOJIHE?
B LE°jc® B*1LE*jc* 2B 1C%E” [|c*B*1C%E” ||c*. 3 BlEIC

sic o8 |Eleslil<

10. Kakoe ycTpoiicTBo B mpuémuuke [lomnoBa peructpupyeT npuém 31eKTPOMAarHUTHBIX BOJH?
DNEeKTpOMarHUuTHOE peJie.

Korepep.

AHTEHHa.

DIIeKTPUUECKHI 3BOHOK.

11. IIponomxkute dpasy: «lIporecc HanoxxeHus: KoJaeOaHUI OHOM YacTOTHI Ha KoJIeOaHus
JIPYroy 4aCTOThI Ha3bIBACTCS. .. ).

. PAANOCBS3b.
. IETEKTUPOBAHHUE.
. MOYJISIITHSI.

. PaJHOJIOKAIIHUSI.

12. Bonpoc ¢ npodeccnonanbHOI HalpaBIeHHOCTBIO:

Ecnu noaxitounts TpanchopMaTop K UCTOUHUKY ITOCTOSTHHOTO HAIIPSKEHHS], TO OH MOYKET
BBIATH U3 cTpOsi. OOBSICHUTE, BCIEACTBHE YETO ATO MPOUCKXOAUT?
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Tect no Teme «Ilpupona cera»

Obpa3zosamenvhble pe3yivomanbsl, HoOIEHCAUUE NPOGEPKE (ITEMEHMbL):
OK 1-OK4, OKO.

1. I1K1.1-I1K1.3, I1K2.1-I1K2.4, I1K3.1-I1K3.3.

2. I1pu nepexoze cBeTa U3 BaKyyma B IIPO3pauHyIO Cpeay ¢ aOCOTIOTHBIM ITOKa3aTelIeM
IPEJIOMIIEHHUS N = 2 CKOPOCTh PAaCHPOCTPAHEHHUS. ..

... yBEJIMYMBAETCs B 2 pasa.
... OCTaeTCsi HeM3MEHHOM.

... YMEHbIIaeTcs B 2 pasa.

3. Jlnst Hax oK IeHUS MPEACIILHOTO YIiia MPU MAJACHUH JTyda Ha TPAHUIY «CTEKJIO-BOIa» HYKHO
UCIIOJIb30BaTh (hopMyiTy. BreiOepuTe Bce MpaBUIbLHBIC OTBETHI.

sinao=nc/nB. 2)sinoo=nc - nB. 3)sin oo =nB/nc.

4. JIyu mepexoauT U3 BOJbI B ckunuaap. Ha kakoM U3 pUCYHKOB MPAaBHIILHO H300pakeH X0/
ny4a? Ilokazatens mpenomueHus Boasl 1,33, ckunuaapa — 1,6.

CKUNUaap CKUNUaap CRUNuOap CRUNUaap

BOOa BOOa BOOa BOOa

4)

fad
o

1) 2)

5. Yron nmanenus myda paBeH 50°. Yrom oTpakeHHs Jiyda paBeH.

90°. 2) 40°. 3) 50°. 4) 100°.

6. [Ipenmer HaxoauTcs Mexay GpokycoMm F u nBoiHBIM (hokycoMm 2F paccenBaromiei JTUH3bIL.
N300paxkeHue mpeamera ...

... MHUMOC, IPAMOEC, YBCIIMYCHHOC.
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. IEHCTBUTENbHOE, IEPEBEPHYTOE, YBETUUCHHOE.
. MHUMOE, NIPSIMOE, YMEHbILIEHHOE.

. IEHCTBUTENIbHOE, IEPEBEPHYTOE, YMEHBIIICHHOE.

7. CBETOBOM IYYOK BBIXOJUT U3 CTEKJIA B BO3yX. UTO IPOUCXOAUT IIPU 3TOM € 4aCTOTOU
AIIEKTPOMArHUTHBIX KOJICOAHUH B CBETOBOI BOJHE U CKOPOCTHIO X PAaCIpPOCTPAHEHUS?

YacToTa U CKOPOCTh YBEJIIMUUBAKOTCS.
YacToTa — yBEIMYUBAETCS, CKOPOCTh — YMEHBILIACTCH.
YacTtoTa ¥ CKOPOCTh HE U3MEHSIOTCSI.

YacroTa — HE U3MEHSETCSI, CKOPOCTh — YBEIMYUBAETCSI.

8. dusnueckas BCJIIMYMHA, paBHAaA OTHOLICHHUIO CBE€TOBOI'O IIOTOKA, MMaJar0UICro Ha IIOBCPXHOCTD,
K IIOMIAIH 3TOM IMOBCPXHOCTHU, HA3BIBACTCA ...

. CHJIOH CBeTa.
. SIPKOCTBIO.
. OCBEHIEHHOCTBIO.

. TCJICCHBIM YTJIOM.

9. Vkaxure TOUKY, B KOTOPOH HaXOJUTCS N300pakeHUE CBETSAIIEHCS TOUKH S (CM. pUCYHOK),
CO3/1aBaeMOe TOHKOM coOMparoiien JIMH30i.

1) 1. S

2) 2. * " "
3)3. F F 0 3F 2F
4) 4. -

10. YcraHOBUTE COOTBETCTBUE MEX]Y ONTHYECKUM MPUOOPOM (YCTPOHCTBOM) U THIIOM
M300pakKeHMU S, IOTYYEHHBIM C €T0 TTOMOIIBIO.

Onrtryeckne mpruoophI Tumn nzob6pakeHus

A) MynbTuMenna mpoeKTop YMEHBIIEHHOE, MHUMOE.
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b) JIBepHoii rina3ok 'Y BEJIIMYEHHOE, IEHCTBUTEIILHOE.
YMeHBIIEHHOE, IEHCTBUTEIBHOE.

YBCHI/I‘ICHHOC, MHHUMOC.

OTBeET:

11. BriGepure Bce BEpHbIE YTBEPKICHUSA O (PU3NUECKUX SBICHUSX, BEIMUNHAX U
3aKOHOMEPHOCTSAX. 3anuuuTe HUQpsbl, M0J KOTOPHIMU OHH YKa3aHBbI.

B onHOpOHOM NpO3payHON Cpeie CBET PACIIPOCTPAHSIETCS IPSIMOJINHEWHO.

HpI/I IMPCIOMJICHUHN SJICKTPOMArHUTHBIX BOJIH HA I'PaHULC ABYX CPC CKOPOCTb BOJIHBI HE
U3MCHACTCA.

SIBiIeHUE IIOJIHOTO BHYTPCHHCTO OTPAKCHHUA MOKET Ha6JHOI[aTI)C$I TOJIBKO IIpH yrjiax MnmaacHusa
0oJIbIIIe TTPEIETBLHOTO.

C06Hpa}0ma${ JIMH3a MOXKET JaBaTbh KaK MHUMBIC, TaK U JIENICTBUTEIIbHBIC I/I306pa)KeHI/I$I.

12. Bonpoc ¢ npodeccuoHanbHOM HallpaBI€HHOCTbIO:

OO0bsicHUTE, KaKHe TPEUMYIIECTBA IPEJICTABISIET CIIOCO0 OCBELIEHNE MACTEPCKOM, TPU KOTOPOM
OCBETHUTEJIbHBIC MPUOOPHI pa3MENIAIOT TAKUM 00Pa30M, UTO CBET, CO3/1aBaEMbI UMH, HE
nomnajaaeT Ha paboure MecTa, a OCBEIAeT Oellblii MOTOJIOK MTOMEICHHS.

Tect mo Teme «BoJIHOBBIE CBOMCTBA CBETa»

Oobpazoeamenvusle pe3yromamel, noodaexcauiue npogepke (I1emenmot):
OK 1-OK4, OKO9.

1. I1IK1.1-I1K1.3, T1IK2.1-I1K2.4, T1K3.1-I1K3.3.

2. Kak m3MeHuTCs I7TMHA BOJTHBI KPACHOTO U3JTydeHUS TIPH MIEPEX0JIe CBETa U3 BO3AyXa B BOAY?
YMeHbaercs.

YBenunuupaercs.

He usmensercs.
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3. Kakoe 13 npuBeieHHBIX HUXKE BBIPAXKECHUN OMpeieNisieT NoHaTre uuTepdepeHunn?
HanoxeHnne KOrepeHTHBIX BOJIH.
PaznoxeHue cBera B CIEKTP MPU NPEITOMIIEHUH.

Orubanue BOTHON MPENSTCTBUH.

4. Kakoe u3 Ha0OJIr01aeMbIX SBJICHUN 00BbsICHIETCS audpakiueii ceera?
W3nyveHue cBera JIaMION HaKaJIMBaHHMSL.

PamyxHast okpacka KOMITaKT-TUCKOB.

PamyxHast okpacka TOHKAX MBUIBHBIX ITJICHOK.

Panyra.

5. CBeT Kakoro 1BeTa MEHbIIE IPYrUX OTKIOHSAETCS MPU3MON CIIEKTpocKona?
®uoIIeTOBOTO.

Cusnero.

3€JEeHOT0.

KpacHnoro.

6. Kakne n3 nmpuBeIeHHBIX HUKE BBIPAKCHUH SIBIISIOTCS YCIIOBUEM HAOJIOACHNUS TTIaBHBIX
MaKCHMYMOB B CIIEKTpe AU(PPaKIIMOHHON peleTKy ¢ nepuoaoM d noj yriom ¢?

dsing=kA.
dcoso=kA.
dsin g = (2k + 1) A/2.
dcos ¢ = (2k + 1) M2.

7. Kakoe siBeHHE JJOKa3bIBACT MONEPEYHOCTh CBETOBBIX BOJIH?
Hucnepcusi.
Otpaxenue.

[Ipenomnenue.
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[Tonspuzanus.

8. Kakoe u3 nmepeuncieHHbIX HUXKE JIEKTPOMAarHUTHBIX U3JTYUCHUH UMEET HAMMEHBIIYIO JITTUHY
BOJIHBI?

N3iydenue BUAMMOrO CIIEKTpa.
PaagnoBonHbI.
PenTtrenoBckoe usiyueHue.

VYnbrpaduoneToBoe u3nyyeHHe.

9. VkaxuTe Bce MpaBUIIbHBIE OTBETHI. [|Be CBETOBBIE BOIHBI SBISIOTCS KOTEPEHTHBIMH, €CIH ...
... BOJIHBI UIMEIOT OJJMHAKOBYIO 4acToTy (vl =v2).
... BOJIHBI IMEIOT MOCTOSIHHYIO pa3HOCTh (a3 Konebanuit (Ag = const).

... BOJIHBI IMEIOT OJMHAKOBYIO 4acTOTy (V1 = V2) U MOCTOSHHYIO pa3HOCTh (a3 KonedaHuil (A@
= const).

... BOJIHBI IMEIOT Pa3HyIo 4acToTy (V1 # v2) 1 MOCTOSAHHYIO pa3HOCTh (a3 kojebanuit (Ap =
const).

10. Kakue u3 u3mydeHuit HCIONB3YIOTCS TSl HCCIICIOBAHUS CTPYKTYPhI U BHYTPEHHUX J1e(DeKTOB
TBEPJIBIX TEJ U KOHCTPYKIIHH?

A. YabTpaduoseroBoe u3aydeHue. A.

b. 'amma-uznyuenue. Aub.
B. Bugumoe nznyuenue. A, B, .
I'. PannoBOJIHEI. bu /.

J1. PEHTT€HOBCKOE U3JIyUYECHHE.

11. Ha pucyHke MpUBEACHBI CIICKTP MOTJIOMIECHHUS pa3peKCHHBIX aTOMAPHBIX TTAPOB
HEM3BECTHOTO ra3a (B CEpeANHE) U CIIEKTPHI MOTIJIOIIEHHS ITapoB BoIopo/a u renus. B cocra
HEW3BECTHOTO Ta3a BXOAUT(-T) ...
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Bonopon.

I'enuii.

ra3 Bonopon u renuid.

Hu Bonopon, Hu renmii.

He

12. JIBa aBTOMOOMJISI IBUKYTCSI B OTHOM U TOM K€ HAIIPABICHUH CO CKOPOCTAMH L1 1 v2
OTHOCHUTEIILHO MOBepXHOCTH 3emiid. CKOpPOCTh CBETa OT (ap MEePBOro aBTOMOOMIISI B CHCTEME
OTCYETa, CBA3AHHOMU C IPYTUM aBTOMOOUIIEM, paBHA!

c+ (vl +v2).
c.
c+ (vl -v2).

13. Bonpoc ¢ npodeccnonanbHOi HapaBICHHOCTHIO:

Kaxum o6pa3oM mpoucxouT onpeereHne MojIoKeHus AeTany Ha croiie ctanka ¢ UITY?

Tect mo Teme «PU3MKA aTOMAa U AaTOMHOI'0 SIAPA»

Oobpazoeamenvuvle pe3yrvmamel, noodaexcauiue npogepke (Inemenmot):
OK 1-OK4, OKO9.

1. I1IK1.1-I1K1.3, T1K2.1-I1K2.4, T1K3.1-I1K3.3.

2. Kakue u3 npuBeIeHHBIX HIDKE YTBEPHKICHUH COOTBETCTBYIOT CMBICTY MTOCTYIaToB bopa?
Ykaxurte BCce MPaBUIbHBIE OTBETHI.

B atome QJICKTPOHBI ABWIKXYTCA IO KPYT'OBBIM Op6I/ITaM " U3J1y4aroT IIpu 3TOM
OJICKTPOMAardiuTHBIC BOJHEL.

ATOM MOXKET HaXOJUTCA TOJIBKO B OJTHOM U3 CTALIMOHAPHBIX COCTOSIHI/II>'I, B CTAallMOHAPHBIX
COCTOSAAHUAX aTOM DHECPIrUui0 HC U3Ty4acT.

ATtoM cocTouT u3 sAApa 1 3JICKTPOHOB. 3ap;111 H TTOYTHU BCA MacCCa aToOMa COCPECAOTOUCHEI B APC.

HpI/I nepexoac u3 OAHOTO CTAHUOHAPHOI'O COCTOAHUSA B APYTOC aTOM IOTJIOMIACT UJIU U3JIYUaCT
KBAHT 3JICKTPOMArHUTHOT'O U3JIYYCHUS.

3. Kakoe siBieHne ucnosiab3yercs B ONTHUECKUX KBAHTOBBIX T€HEpaTopax?
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A. CIIOHTaHHO€ U3TTy4YECHHUE.
b. MnaynmpoBaHHOE U3TyYEHHUE.

A. 2)b. 3)Aub. 4)Hu A, au b.

4. CpaBHMTE CUJIBI SIAEPHOTO NMPUTSHKEHUS MEX Y IByMs IpoToHaMu Fpp, AByMs HEHTpoHaMu
Fnn, a Tax:xe Mexxy IpOTOHOM M HEUTpOHOM Fpn.

Fnn > Fpn > Fpp. 3) Fnn = Fpn = Fpp.

Fnn = Fpn > Fpp. 4) Fnn < Fpn < Fpp.

5. Yro o3HauaroT nudpsl y sapa atroma azora 147N?

7 — 4UCIIO 3JIEKTPOHOB, 14 — 4KCII0 TPOTOHOB.

7 — 4UCI0 HEUTPOHOB, 14 — YUCIIO MPOTOHOB.

7 — 91CII0 IPOTOHOB, 14 — YMCIIO TPOTOHOB U HEHTPOHOB.

7 — 9HUCIIO DJICKTPOHOB, 14 — YMCI0 HEUTPOHOB.

6. Uro npeacrasisieT coboit B-usnydcaue?
[ToTok OBICTPBIX STEKTPOHOB.

IToTox HEUTPOHOB.

[ToTOoK KBaHTOB JIEKTPOMArHUTHOTO M3TyYEHUSI.

[Torok siaep renus.

7. OnemenT AZX ucneltan o-pacnan. Kakoi 3aps 1 MaccoBoe Yyuciio OyAeT y HOBOTO 3JIeMEHTa
Y?

AZ+1Y. 2) A-4Z-2Y. 3) A-2Z-4Y. 4) AZ-1Y.

8. KakoBo COOTHOIIIEHNE MEX/Ty MacCOW paIloaKTUBHOTO siipa Mst 1 cyMMO#t Macc CBOOOIHBIX
MIPOTOHOB Z-mp U CBOOOJHBIX HEUTPOHOB N mn, U3 KOTOPHIX COCTABIEHO ATO AAPO. YKaKUTE
IIPaBUJILHBIN OTBET.

Ms = (Z-mp + N-mn).
Ms < (Z-mp + N-mn).
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Ms > (Z-mp + N-mn).

9. [lan rpaduk 3aBUCUMOCTH YHCJIa HE pacHaBIIMXCs siep apOust ot BpemeHu. Kakos nepuon
noJrypacmnazia 3Toro u3oromna 3pous?

50 4. I
N,107A

100 1. 160

150 a. 20

200 u.

0 100 200 7.y

10. Kaxkoe u3 IMPUBCACHHBIX HUXKC BLIpa)KeHI/Iﬁ OIIPCACIIACT IIOHATUC LCIIHAA AACpHAA peaKHI/IH?

YKaxxuTe NpaBUIIbHBINA OTBET.
[Iponecc camonpou3BOJIBHOTO pacnaja sijaep aTOMOB HEKOTOPBIX XMMUUYECKUX IJIEMEHTOB.

[Ipouecc npeBpallieHuss ATOMHBIX A1€P, TPOUCXOASAIINI B PE3YIbTATE NX B3aUMOJICHCTBHS C
3JIEMEHTapPHBIMHU YaCTULIAMU WJIH APYT C IPYTOM.

HpOHGCC ACJICHUS aTOMHBIX AACP HCKOTOPBIX XUMHWYCCKUX 3JICMCHTOB, HpOI/ICXOIlHHH/Iﬁ Ioa
HeﬁCTBHeM HeﬁTpOHOB, o6pa3y101111/1xc;1 B IIpoHecce camMou ﬂHepHOﬁ pCaKknuum.

11. Kakue BCIICCTBA U3 NCPCUYHUCIICHHBIX HUXKC MOT'YT OBITH UCIIOJIB30BAHbEI B AACPHBIX
peakTopax B Ka4eCTBE 3aMeIJIUTENCH HEUTPOHOB?

A.Tpadur. b. Kagmuii. B. Tsaxenas Boga. I'. bop.
A uB. 3)Aub.

bul. 4)Bul.

12. Bompoc ¢ mpodeccnoHabHON HANPaBIEHHOCTHIO:
OObsicHUTe YeM 00YCIIaBIMBAIOTCS CBOMCTBA METAJUIOB U MX CILIABOB.

Jlabopamopuaa paboma Nel. U3ydyeHue 0JHOTO M3 U30IPOLECCOB

Oobpazoeamenvusle pe3yromamel, noodaexcauiue nposepke (I1emenmot):
OK 1-OK4, OK9. IIK1.1-T1K1.3, I[TK2.1-I1K2.4, TTK3.1-I1K3.3.

Llens paGotel: IIpoBeputh 3akoH ['eif-JIroccaka 3aBUCUMOCTH V OT TeMIeEpaTypbl IMpH

INOCTOAHHOM JaBJICHHU.
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O6GopynoBanue: CrekisiHHasS TpyOKa, 3amasHHAs C OJHOTO M3 HU30B, ITWJIMHAPUYECKUM

cocyl, ropsiyasi BOJIa, CTakaH ¢ BOJI0M KOMHATHOM TeMIepaTyphbl, mpooka.

TTopsmok BEIIOJIHEHUS PA0OTHL:

1. CreknsiHHAs TpyOKa OTKPHITHIM KOHIIOM BBEPX
MOMEIIAaeTCst B CoCcy/ ¢ ropsiueit Bojo# (? 607) na 3-5 MuH.
uzmepsieM : V1-006EM TpyoOku (00BEM Boznyxa) V1=L1*S

T1- Temneparypa ropsiueii Bojibl (TeMIeparypa Bo3yxa)
2. OTKpBITHII KOHEI TPYOKH 3aKpbIBaeM MpOOKOH ,4TOObI
N3menuncs 00bEM Bo3tyxa.
3. TpyOky BEIHUMaeM U3 COCy/ia M 3aKpbIBaeM IPOOKOW KOHEI
4. OnyckaeM B CTakaH ¢ BOJOW KOMHAaTHON TeMIEpPaTypBhl.

[Tox Bomoii n3BiEKaeM MpoOKy U3 TpyOKH, HE MOJHUMAS TPYOKY

u3 Bogbl. [lo Mepe oxnaxkeHust Bo3ayxa Boja B TpyOke Oy1eT HOJHUMAThCS.

OHYCKaJ'II/I Tp}I6Ky B CTakaH OO TCEX IIOp IIOKa YPOBHU BOJbI B Tp}I6KC U B CTaKaHC HEC

BBIPAaBHHUBAIOTCS ( IS TOTO, YTOOBI JaBlicHHUE B
atMochepHOMY).
Uzmepsiem : V2-006EM Bo3ayxa Vo=L,*S

To- Temmeparypa Bo3yxa

3aroaauTe TaOIUILY:

HYTpHUH TPYOKH BHOBB CTaJO PaBHBIM

11
12

T1
T2

Jlabopamopuasa paboma Ne2 Onpeoenenue énaxcnocmu 6030yxa.

Oopazosamenvhole noonexcawjue - npoeepke

(a1emenmel):
OK 1-OK4, OKO.

pe3yn1vmantol,

I1K1.1-I1K1.3, I1K2.1-11K2.4, TTK3.1-I11K3.3.

!”)

Lyl

I
wtatdtdbd i
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[{eab: OCBOUTH MpUEM OIpe/ieIeHHs] OTHOCUTEIBHON BIaKHOCTH BO3[yXa, OCHOBAHHBII Ha
MCII0JIb30BaHUU TICUXPOMETDA...

OO06opynoBaHue: ICUXPOMETP, TUJAKTUUECKUI MaTepual.

[lops10K BEITTOJHEHUS Da6OTBIZ

1.BeimoasuTs prcyHok (1).
2. 3anucath MOKa3aHUE CyXOro U BIAKHOIO0 TEPMOMETpA.

3. Onpenenuts 1o TadIHIe BIAKHOCTD.

s PasnocTh MMOKa3aHUH CyXoro Hu
=
w S | BIQOXHOIO TSPMOMETPOB
§ % KoHTpoibHbIE BOIPOCHL:
8 o
s B 1. Yro Takoe mapuuagIbHOE
o
o
= 5 0 naByieHue?
5 JIAXKHOCTb OTHOCHUTCIIbHAA o 2. Yro Takoe OTHOCHUTEJIbHAsS
16 BJIAKHOCTD?
18 3. Yto Takoe TouKa pochI?
20 4, Kak HEHACBIIIAIONIHe

napbl IEpeBECTH B HachIIIaroIue?
5. Ilouemy nmokazaHue BiIa)KHOTO TEPMOMETPA HUKE CYyXOro?
6. Kakas oxumaercst moroza, €ciiv MCUXpOMETpUYecKas pa3HOCTh: YMEHBIIAETCS —

yB CeIINYNBACTCA?

Jlabopamopnaa paboma Ne3 Onpedenenue KoIpghuyuenma noeepxHoOcmMHO20
Hamsa}CeHUsA HCUOKocmu

Oopazosamensvhovie pe3yibmamsl, nooaexcauiue npogepke (I1emenmol):
OK 1-OK4, OKO.

ITK1.1-I1K1.3, I1K2.1-11K2.4, TTK3.1-T1K3.3.
[{esb: onpenienuTh KOI(P(GUIHMEHT MOBEPXHOCTHOTO HATSDKEHHSI BOJBI METOAOM OTpBIBA
KaIelb.

OO0GopynoBaHue: COCy C BOJOH, IIMPHUII, COCY IS cOOpa Kamneb.

[Tops 10K BBHIIOJHEHUS Da6OTBI.

1. B3BechTe Ha DIEKTPOHHBIX Becax MYCTYyI0 €MKOCTh A cOopa Kameib M 3alullInTe
nosiyueHHoe 3HadeHue maccbl m0 B tabmuuy 1. (IlpeaBapurensHo ybeautech, 4TO B €MKOCTH

HET BOJIBL.)

39



2. OTkpeiBas KpaH ( HCIONB3YS JPYrylo Tocyny), Ao0OeWTech, YTOOBI B MpOIECCe
BBITCKAHUS JKUIKOCTH (POPMHUPOBAIHUCH OT/ICTHHBIC KATLITH BOIBI.

3. IToacraBuB eMKOCTh AJis cOOpa Karmelnb, Hakamnaiite B Hee N Kamens Bojbl. Karumm Boabl
HE JIOJDKHBI CIIMBAaThCs MEXAy cobor. Uumcno kamens ykazaHo B Tabmmme 1. (Moxer
BapbUPOBATHLCS MPEIOAaBaTEIIEM. )

4. B3BecbTe Ha 3JEKTPOHHBIX BECAX MacCy €MKOCTHU C BOJOW m. JlaHHbIE 3amMIIUTE B
Ta0HILy.

5. ITocne B3BemmMBaHus HaJI0 BHUIMTH BOAY U3 EMKOCTH, HACYXO MPOTEPETh EMKOCTb.

6. BeimoamHuTe MyHKTHI 2-5 17151 yKa3aHHBIX 3HaUueHUH N.

Homep Hucno Macca Macca Macca N | Macca
W3MEpPEeHHs | Kalelb KIOBETBI | KIOBETHI C | Kamnelb OIHOI c
0e3 Boael | BOHOII BOJIbI Kariu
BOJIbI
N m, m, my m.
r r r r Him
1 20
2 30
3 40
4 45
5 50

KOHTpOJILHBIE BOIIPOCHL.

1. lafite ompeneneHue Kod(p@UIMEHTa TMOBEPXHOCTHOIO HATSKEHUS (CHJIOBOE U
sHeprerudeckoe). [lonydnre ero pasmMepHOCTb.

2. 'me BO3HMKAIOT CHIJIBI TOBEPXHOCTHOTO HaTshkeHHsa? KadecTBeHHO O0OBSCHUTE UX
BO3HUKHOBeHUe. Kak onn HampasiieHbl? [IpuBeaure npumepsl.

3. Ot kakux (hakTOpOB 3aBUCUT KOI((HUIIMEHT MOBEPXHOCTHOT'O HATSKEHUA?

4. Uto Takoe MoBEpXHOCTHO-aKTUBHBIE BenlecTBa? [IpuBeauTe mpumepsl UX MPUMEHEHUS.

5. KauecTBeHHO 00BSICHUTE 3aBUCUMOCTH KO3 (UIIMEHTa MOBEPXHOCTHOTO HATSHKEHUS OT
Temneparypsbl. UTo Takoe KpuTHUecKasi TeMieparypa?

6. OObsicHUTE, MOYEMYy IMpU OTCYTCTBUM BHEIIHMX CHUJ (opMa Kameiab XHIKOCTH —
chepuueckas?

7. Pacckaxxute o Merozae ompezeneHus KO3PQPUIMEHTa MOBEPXHOCTHOTO HATSKEHHS B
na"Hoit pabote. [Tonyunte popmyiny. KakoBel HegocTaTku 3TOro mMeroa?

8. Pacckaxkute o siBieHuu cMaunBanus. [IpuBenuTe mpuMepsl.

9. Yro Takoe KanmwuisipHble sBieHUsA? OOBICHUTE SBIEHHE MOJbEMa >KUJIKOCTU B

KaluJuisipax MpH YCJIOBUU CMauMBaHus. YeM omnpezensercs BbIcoTa noabema?
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10. Kak ompenenuth aOCOMIOTHYIO M OTHOCHTEIBHYIO TIOTPEIIHOCTH OIPEIACICHUS

CpEIHEero 3Ha4eHus 7

Jlabopamopnas pavoma Ned. Onpedenenue 31eKmMpudecKoil eMKoCmu KOHOEHCamopos

Obpa3zoseamenvhle pe3yiomamnol, noOIEHCAUUE NPOGEPKE (ITEMEHMbL):
OK 1-OK4, OKO.

I1K1.1-I1K1.3, I1K2.1-11K2.4, ITK3.1-I11K3.3.

Llenp m coaepkaHue Da6OTBI HCJ'IBI-O pa6OTBI SABJIACTCA O3HAaKOMJICHHE C METOJOM

MU3MEPEHUS EMKOCTH KOHJICHCATOPOB CIIOCOOOM WX TIEPUOAMUYECKON 3apsaKku U pa3psiaku Pabora

COCTOUT B UIBMCPCHUU EMKOCTHU OTACIIBHBIX KOHACHCATOPOB U UX COCHHH@HHﬁ.

[TpuOopbl ¥ MPUHAAIEHKHOCTU JUIsl BHINOTHEHHs PalboThl. 1. YHUBepcalbHBIM HUCTOYHHK
nutanus. 2. Bomptmerp. 3. Hcecnenyembie konaencatopel. 4. Mukpoammepmerp. 5.
ABTOMAaTHYECKHI TIEPEKITIOYATEIb.

HODSIIIOK BBIITOJIHCHU A Da6OTI)I MoHTaxHas cxema HSMCPHTCJII)HOfI OCrnu IMpuBCACHA Ha

puc. 6

Puc. 6. MonTaxkHas cxema.

Ha manenu x COOTBETCTBYIOIIMM KJI€MMaM IpucoequHeHbl KonaeHcatopsl Cl u C2
€MKOCTH KOTOPBIX M3MepstoTCs. Vcnob3ysl NpOBOIHUKH, 3aKaHUMBAIOLUECS OJHOIOIIOCHBIMU
HITEKEepaMH, B IIeNb MOKHO BKIoYaTh eMKOCTH Cl um C2 mo oTAenbHOCTH JUO0 COeIMHEHHbIE
HapajIeNIbHO WK MOCIIEI0BATENBHO.

1. Ilocne pasperienus npenogaBaTess WK J1a0opaHTa BKIOYUTH B CETh "YHUBEpCaIbHBINA
VCTOYHUK ITUTaHUSA".

2. [ToBOpOoTOM perysisTopa IOCTOSHHOTO HAmNpsOKEHUs YCTAaHOBHUTH II€PBOE 3HAYECHUE
HaNpsDKEHUs. 3arucaTh ero BeTMYUHY B TaOIHILy.

3. BxurrounTs B 1iens eMxocts Cl .
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4. 3amkuyTh KItod K B nienu nutanus pene. OnpenaenuTh M0 MUKPOAMIIEPMETPY CPEIHUM
paspaaHblil Tok cp I u 3anucats ero B Tabauiy. Kimrou K 3amMbIkaTh TOJBKO Ha KOPOTKOE BpeMs,
HeoOxoaumoe s u3mMepenus Toka. VA ClI C223 1 K-+

5. BxirrounTs B 1iens koHaeHcaTop C2 1 OBTOpUTH u3MepeHue cp I .

6. [ToBToputs ombIThl Ui mapamienbHoro C u mocnepoBarenbHoro C  coequHEHHH
koHzeHcaropoB C1 u C2 . Bee pe3ynbraThl 3anicarh B TaOIHUILY.

7. IloBTOpUTH M3MEpeHUs (IyHKTHI 3 — 6) elle A ABYX 3HAUEHUN HaIPSKEHUS.

Tabnuua
No i, 1, 1, I, I . (S c,. C_, C .,
1/ B MEA MEA MEA MEA mrd MK MiD mrd

bt

Cpenuue 3HaueHus

KoHTpoIEHEIE BOITPOCHI

1. JaiiTe ompezneneHre €MKOCTH KoHJeHcaTtopa. OT KakuX BEJIMYMH 3aBUCUT €MKOCTh
KOHJIeHcaTopa?

2. BeiBenute GpopmMymy Ui eMKOCTH TUIOCKOTO KOHJIEHCATOPA.

3. [Tonyunte BbIpaKe€HUE NJISl HAMPSHKEHHOCTH TOJS MIIOCKOTO KOHJEHCATOpa, TMIACTUHBI
KOTOPOTO 3aps’KEHbl PABHOMEPHO C TOBEPXHOCTHOM MIOTHOCTHIO.

4. Kakoe mosie Has3biBaeTcs OAHOpPOIHBIM? KakoB 3akOH H3MEHEHHsS IMOTEHIHana C
pPaccTOSTHUEM B OJJHOPOJIHOM DJIEKTPUUECKOM I0JjIe?

5. M300pa3ute moNe TIUIOCKOTO KOHJEHCATOpa C TOMOIIBID CHJIOBBIX JIMHHA H
OKBHITOTCHIIHAILHBIX TTIOBEPXHOCTEH.

6. U300pa3uTe NPHHIHMIHAAIBHYIO CXEMy H3MEPEeHHN, WCIONb3yeMyl0 B padore,
paccKa)kxuTe 0 METO/IE U3MEPEHUI.

7. [lonyaure Gopmynbl JUIs €MKOCTH TMpH TMapalielbHOM U  MOCIEA0BaTEeIHLHOM
COEIMHEHUH JIBYX KOHJIEHCATOPOB.

8. BeiBenuTe 3aKOH M3MEHEHHUSI CHJIBI TOKA OT BPEMEHH TIPH paspsijike KOHJEHcAaTopa depes
COIIPOTHBIICHUE.

9. Kak n3meHsieTcs pa3HOCTh MOTEHIIMATIOB Ha OOKJIaKaX KOHJIEHCATOpa MPH paspsaKe ero
yepe3 CONpOTUBIIEHUE?

10. [Momyunte pacyeTHYIO (GOpPMYITy U EMKOCTH, HCIIOIB3YEMYIO B TAHHOH padoTe
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Jlabopamopnas pavoma Ne5 Onpeodenenue yoeavHo20 COnRPOmMuUBieHUs NPOBOOHUKA.

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emeHmol):
OK 1-OK4, OKO.

I1K1.1-I1K1.3, I1K2.1-11K2.4, ITK3.1-I11K3.3.

Ilenb pabotel: OmnpenenauTb IKCHEPUMEHTAIbHBIM IYTEM YJEIbHOE CONPOTUBICHUS M

YACIIBbHYIO 3JICKTPOIPOBOJHOCTE UCCIICAYCMOI'O ITPOBOJIOYHOI'O ITPOBOAHUKA.

[Tpubopsl u npuHaanekHoCcTH: [IpubOp cO BCTPOEHHBIMU aMIIEPMETPOM, BOJIBTMETPOM U

MCTAJINIMYCCKUM ITPOBOAHUKOM.

HODSIIIOK BBIINTIOJIHCHU A Da6OTBI

1. YcranoBuTh NOBUKHOM KOHTEHHEP Ha BbicoTe 0,5 M JJIMHBI IPOBOJA OT OCHOBAHMUS.
2. [TopxnrounTs npubOp K 3eKTpudeckoit cetu. s atoro perynsarop Toka P1 (cm. puc. 4)

IMNOBECPHYTH OO OTKa3a IPOTUB 4acoBOM CTPCJIKH, HaXaTb KJIaBUIITY W1. YcraHOBHTE TOK B

npenenax 150 A [1 200 A.
Cetn

®@®| we L |

Puc.4

Tadanua 2

I, m d, m ILA UB | RyOm | p, OmMMm

Cxema |l

Cxema 11

3. CHATPH NIOKa3aHUs aMIIEPMETPa U BOJIBTMETPA, PE3YJIbTAThl 3aHECTH B TAONHILY 2.

4. Haxxatp xknaBumi W1 u W2, mpoBecTH aHAJIOTHYHBIC U3MEPEHUS. Pe3ybTaThl 3aHECTH B
tabmuiy 2. Tabmuma 2 I, md, m I, A U, B Rx, Om [, Om[IMm Cxema I Cxema Il VA Cetb P 112
3 WI W2 Puc4 10

5. U3meputh AnuHy npoBoja (BbICOTY paclofioKeHUsl KPOHILTEHA) U AMaMEeTp MPOBO/JIA.

6. Paccuntarh yaenbHOE CONPOTHBIICHWE IPOBOIHHMKA, HCIOIB3ys ¢dopmynsl 4, 5, 9.

[Tonmy4eHHBbIH pe3ynbTaT 3aHECTH B TAOIUILy 2.
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7. ConpoTuBlieHHE BOJbTMETpa MpUHATH paBHBIM RV = 2500 Owm, compoTuBieHue
amriepmerpa — RA = 0,15 Owm.

8. Ucrnonb3yss TaOnW4YHBIC 3HAYEHUS YACTHHOTO COMPOTHBIICHUS OIMPEICIUTh MaTepual
MIPOBOJHMKA, KOTOPBII UCIIOJIb3YeTCs B IaHHOM JJabopaTopHOi padorte.

9. Paccuntath  KOCBEHHYIO  IOTPEIIHOCTh  MOJYYEHHBIX  3HAYCHHH  yAEIbHOTrO
CONPOTHUBIICHHUS MPOBOIHHKA.

10. CaenaTh BBIBOJIBI

KoHTpoaIBHBEIE BOIIPOCKI

1. aiiTe onpenenenue cuiibl Toka. Kak BeIOMpaeTcst ero HampaBjieHue?

2. [Touemy HampaBI€eHHOE JBM)KEHUE SJCKTPUUIECKUX 3apAI0B B OHOPOJIHOM IIPOBOJIHUKE
SIBIISICTCS PABHOYCKOPEHHBIM?

3. [aiite onpeneneHue IIOTHOCTH TOKa.

4. Yrto Takoe BoJIbTaMIIEpHAasl XapaKTEPUCTHKA TPOBOIHUKA?

5. DIIEKTPUUECKOE CONIPOTUBIIEHUE OJHOPOIHOTO MPOBOAHMKA. OT YEro OHO 3aBUCHUT?

6. Kakas ¢usmueckas BenmuumMHa XapakTepU3yeT JIIEKTPHUECKHE CBOMCTBA MaTtepuana’?
Jaiite onpeneneHue TON BEIMYUHBI U YKaXHUTE, B KAKUX €MHUIAX OHA U3MEpsIeTCs.

7.KakoBa CBS3b  MEXAYy  CONPOTHUBICHHEM U  INPOBOAMMOCTBIO,  YZEIbHBIM
COIIPOTHUBIICHUEM U YICITHEHONU IPOBOIUMOCTHIO?

8. [lpn Kakux 3HAYEHUSX YACTHHOTO CONPOTHBICHHUS BEIIECTBO MOXHO CYHTATh
MPOBOTHUKOM, MOJTYIPOBOJHUKOM, TUAIIEKTPUKOM?

9. Kak 3aBHCHUT yzielIbHOE CONPOTUBICHUE IPOBOJHUKA OT TEMIIEepaTyphl?

Jlabopamopuaa paboma Ne6 Onpedenenue mepmuyeckozo KoIppuyuenma
COnpomueneHus meou.

Oobpazoeamenvuvle pe3yromamel, noodaexcauiue npogepke (31emenmot):
OK 1-OK4, OKO.

IIK1.1-11K1.3, [TK2.1-T1K2.4, T1K3.1-I1K3.3.

Llens pabotbl: OmnpenenuTh SKCIEPUMEHTAIBHBIM MyTEM TEPMUYECKUN K03 UIIEeHT

COIIPOTUBJICHUA MCIU.

[Ipubopbl ¥  NPUHAUISKHOCTH: NPUOOp UISI  ONPEACNICHHs  TEMIIEPaTypHOTO

Koa¢pduLreHTa CONpPOTHUBIEHUSI Meau, TepMomeTp TexHuueckuit or 0 mo 100°C ¢ ueHoit
nenenuss 1°C, oMMeTp, BHEIIHUH C€OCYJ KaJOpPHUMETpa € BOJOHM, AJIEKTPOIUINTKA, KIIOY,
COEMHUTEIIbHBIE TIPOBO/A, IITATUB C My(TOI 1 Nankoil, MuIIMMeTpoBas Oymara.

[Tops10K BEITTOJHSHUS Da6OTBI

1. Cocyn ¢ BOJ0i MOCTaBUTh Ha AJIEKTPOIUTUTKY U BKIIIOUUTH €€ B CETh
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2. OrnpenenuThb LIEHY JIeJICHHs] OMMETpa.

3. Usmeputb conpoTuBieHre R1 MenHON NpoBOJIOKK IpU KOMHATHOM TeMmepatype t1

4. Onyctuth NpuOOpP B BOJY, YCTAHOBUTH B HEM TEPMOMETP CM. CXEMYy YcCTaHOBKH. [lpu
HEKOTOpoii Temneparype t2 usmeputsb conpotupiieHue R2 rccneayemMoii poBOIOKH.

5. OnbIT MOBTOPUTH 5 — 15 pas

6. Beruucnuts 2 — 3 pasa o, ucmoibs3ys cootHorienue: o= R2 - R1/ R1t2 - R2 1

7. OnpenenuTh cpeAHee 3HAUYEHUE OCP U CPaBHUB IMOJYUYEHHBIM pe3ylbTaT ¢ TaOJIMYHBIM
3HaYEHUEM TEeMIIepaTypHOro Kod(dduiinenTa ConpoTUBIECHUS MEAH, BBIYUCIUTH OTHOCUTEIBHYIO
HOTPEIIHOCTb.

8. PesynbpTarhl H3MepeHH U BHIYUCICHUHN 3amKcaTh B Ta0muIty 1.

9. Ucnonb3ys MAaHHBIE DSKCIEPUMEHTa, IOCTPOUTh Ha (MHJIUMETpOBOW Oymare) rpaduk
3aBucuMOCTH Rt oT 1, oTknaneiBas mo ocu abciucc — Temneparypy B °C Ha ocu OpJauHAT —
COIPOTHUBIICHUE.

10. Caenartb BBIBOJ

Ne = o Cpennee
OTIEt < @ = = w 3HAYeHHe
s £ = % 2 == 2
Ta £ 5 z 2 =5 E TeMIIEpaTypPH ® « | =k
Fg =] &:g/-\ oro oa: @) §°
s 29 2 as EE a8 0 o X & = | 2E 3
SO =248 g-E-E o | kodpduumeHT E&gé’ | & =
Eo= * S = == b a o =5 4 < Q& u
Z S £ ER & 3 >S5 = g g8
= = EJE = conporusien | £ & E 3| 5 S
) o E © =g s E S a S
= = B us c:z8E =
. 3 S 9o
> Oep. °CO)t | F R ES o
1
2
3
4
5
6

KoHTpOJILHBIE BOIPOCHI

1.KakoBa ¢u3nueckas CynHOCTb IEKTPHUECKOTO COTPOTUBIICHUS?

2. Kak 00BsICHUTD yBEIMUYEHHSI CONPOTUBIICHUS METAJJIOB ITPH HArpeBaHUU?

3. OOwsicHuTh (opMynny, MO KOTOpPOM ompeaenseTcss TeMIepaTypHbI KodhuuueHT
COIPOTUBIIEHUS.

4. Tlouemy TemmepaTypHblii KO3(DQUIMEHT CONPOTUBICHUS IS DJICKTPOJIUTOB
OTpHULIATENbHBIN?

5. KakoBo conporusienue 0,5 Kr MmeHON pOBOJIOKK quameTpoM 0,3 mm?

6. Yka3aTb NpakTUYECKOE NPUMEHEHHE 3aBUCUMOCTU CONPOTUBIICHHS MPOBOJHUKA OT

TeMIIepaTyphl.
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Jlabopamopnasa paooma Ne7 Himepenue 3I/JC u enympennezo conpomueieHus
UCMOYHUKA MOKA.

Oopazosamenvhble pe3yibmamot, noo1excauiue nposepke (3j1emeHmol):
OK 1-OK4, OKO.

[IK1.1-11K1.3, TTK2.1-I1K2.4, T1K3.1-11K3.3.
[lenp paboTel: HayuuThesi coOuparhk anekrpudeckue cxembl, m3mepars I/C ucroynmka
TOKa, a TAaK)Ke MyTEM KOCBEHHBIX U3MEPEHUI OMPEEIATh €ro BHyTPEHHEEe COIPOTUBIICHHUE.

[Tpubops!l ¥ npuHaANEKHOCTH: [aNbBaHUYECKU 37EMEHT (aKKyMYJSITOp Wi Oarapeiika

1,5 -4,5 B), BonbT™METp, aMIIEPMETP, PEOCTAT, PE3UCTOP HA NAHEINIbKE, KIIIOY, COEIUHUTENbHbBIE
IIPOBOJIA.

ITopsigoK BEINOJHEHUS Da6OTBI

®

¥
]
L

+ [

®
7
Puc.1
CobepuTte 2NMEeKTPUUECKYIO 1T coracHo cxeme (cM. puc. 1). HamoMHuM, 4TO BOIBTMETP
BKJIFOYAETCS B LEMb MapalIeIbHO, a aMIIEPMETP — MOCIJIEI0BATEIBHO, COITIACHO MOJIIPHOCTH.
3amkHHTE 1enb KiouoM K u yOeautech B TOM, YTO TOK MO Ienu UAET (TMOKa3aHUS
aMIiepMeTpa JIOJDKHBI OBITh OTJIMYHBI OT HYJIS).
Pazomknute nens kirodoM K u uzmepste J1C ncrounrka Toka (onsIT 1 B Tabnuie 1).
3aMKHUTE LIeNb U U3MephTe cily Toka | 1 HampspkeHune U mpu Tr00bIX TPEX MONTOKEHHSIX
MOJI3yHKa peocTaTa (onbIThl 2 — 4 B Tabnuue 1).

Bce nsmepenHnbie 3HaueHMs 3aHOCUTE B TaOIUIy 1.

Tabmuua 1 PesynbraTsl uaMepeHuit

Ne omrwiTa U, B |

1 _ _

2
3 _
4

BHyTpeHnHee conpoTHBIEHHE HCTOYHHUKA TOKA pacCUUTaiTe coriacHo Tabnuie 2.
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Tabmuma 2 Pe3ynbTaThl BEIYUCICHUI

Ne ombiTa E-U, B r=———

2
3
4

_ L+nL+0n
(1)=iath

KoHTpOJILHBIE BOIPOCHI

1. Chopmynupyiite 3axkoH Oma i MOJHOM IETH.

2. [Touemy npu pacuérax CWJIbl TOKAa B 3aMKHYTOW LIENU HE YYMTHIBAET, YTO Y€pe3 BOJIbTMETP
TaKKe UAET TOK?

3. Tok B mpoBogHHKAaX MAET OT “TuIrOca” K “MHUHYCY”, TaK KakK 3a HaIllpaBJICHHE TOKA MPUHSITO
JIBIDKEHUE TT0JIOKUTENBbHBIX 3apsA0B. Bo Bceil 1 ey MMEHHO Takoe HarpaBiieHue?

4. [Touemy BHYTpEHHEE CONPOTUBICHUE UCTOYHUKA TOKA JOJKHO ObITh HEOOIbIINM?

5. [loueMy conpoTHBIIEHHE BOJIBTMETPA JOJKHO OBITH BEIMKO, a COINPOTHUBICHHE aMIepMeTpa
Majo?

6. Kakas 3aBUCUMOCTb CONPOTUBIIEHUS UCIIONIb3YETCs B yCTpOICTBE peocTara?

7. ITouemy OT/IMYAIOTCS TOKAa3aHUS BOJITMETPA, MOJKIIOYEHHOIO K HMCTOYHHKY TOKa, NpHU
Pa30MKHYTOM U MPU 3aMKHYTOM KJtoue?

8. OT yero 3aBUCHUT MOIOHOCTh TOKAa Ha BHCINHEM YYaCTKE ICHHW I AaHHOTO UCTOYHHKA TOKa?

Jlabopamopnan pavoma Ne8 H3zyuenue 3aKk0n06 nocied06amenvHo20 U naApaiieabHo20
COCOUHEHUIl NPOBOOHUKOE.

Obpazoeamenvusle pe3ynromamel, noodaexcauiue npogepke (I1emennot):
OK 1-OK4, OKO9.

[IK1.1-11K1.3, TIK2.1-I1K2.4, ITK3.1-11K3.3.

Ilenb pabGoThl: MPOBEPUTH CIPABEAJIMBOCTh 3aKOHOB AJIEKTPUYECKOTO TOKa  JUIS

MOCJICAOBATCIIBHOTO U MAapaJJICIIbHOTO COCAUHCHU ITIPOBOAHUKOB.

[TpuGopbl M NPUHA/UIEKHOCTH: HCTOYHUK TOKA, PE3UCTOPHI, aMIIEPMETpP, BOJBTMETP,

peocTar, COCANMHUTCIIbHBIC IIPOBOAA, KIIHOY.

[Tops10K BEITTOJHSHUS Da6OTBI
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1. CoOpanu cxemy M3 COCAMHEHHBIX MOCJIEI0BATEILHO HCTOYHUKA TOKA, PEOCTaTa, aMIepMeTpa

¥ OJIHOTO PE3UCTOpa.

2. Noaxmrounmu k Toukam C, /[ BonbTMETp, MapajjielIbHO PE3UCTOPY.

3. 3aMKHYJIH LeTb U U3MEPUIIH CHITy ToKa Iy, Hanpsoxenue Uy

4. 3ameHWIM epBBIN PE3UCTOP BTOPHIM, U3MEPUIIU ToKa |, Hanpsxenue U,.

5. HOI[KJ'IIO‘II/IJ'II/I MCXKAY TOYKaMHU Cu II o0a pe3uUCTOpPa MOCICAOBATCIBHO, IMapalICIIbHO UM

MOJIKJIIOUMIIH BOJIBTMETp. M3mepunu Toka I3, Hanpsokenue Us.

6. COG,I[I/IHI/IJ'II/I PE3UCTOPHI MApalICJIbHO, IMOAKIIOYUIM HX MEXAY TOUYKaAMH Cunu ]_I, 3aTCM

napauieIbHO UM MOJAKIIIOYWIH BOJIbTMETp. M3mepunu Toka 1, Hanpsoxenue Uy.

7. Pe3ynpTaThl H3MEpEHHI 3aITUCATU B TAOIUILY

[;, A U;,B I,, A U,,B I, A U;, B I, A U,, B
8. [IpousBenu pacueThl U 3aMOJIHWIN TAOJIUILY
Ri=Uy/l;, | Rz =Uy/l, | R3=U3/l3, | Ry = Uy/ | Ryoen. = Ry + | Rygp=RiR;/R1+R;5, OM
OM OM OM 14, OM Rz, OM

KoHTpoJabHBIE BOIIPOCHI

1. [Toyemy mocienoBaTEeIbHOE COEAMHEHUE MOTPEOUTENIe MPAKTUYECKU HE HMCIOJB3YIOT B

OBITOBOM AJIEKTPOIIPOBOJIKE?

2. YeMy paBHO CONIPOTUBJICHUE Y4acTKa LENu?

Jlabopamopnaa paooma Ne9 Hccnedosanue 3a8uUcCUMOCHIU MOWHOCHU JIAMAbL

HAKAIUBAHUA OmM HANPANHCEHUA HA eé3axcumax.

Oobpazoeamenvusle pe3yromamel, noodaexcauiue nposepke (I1emenmot):
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OK 1-OK4, OKO.
ITK1.1-I1K1.3, I1K2.1-11K2.4, T1K3.1-T1K3.3.

ﬂenb [Za6OTBIZ YCTAaHOBUTH 3aBUCUMOCTb MOIITHOCTH TOKa OT HAIIPSKCHU.

HDI/I6ODBI H_NIPHHAAICKHOCTH: VMCTOYHMK HOCTOSHHOTO TOKa, JIaMIla HaKaJIMBaHMHI,

aMIIEPpMETP, BOJIBTMETP, p€OCTAT, COCAUMHUTEIILHBIC IIPOBOAA, MUJIJIMMETPOBAsA 6yMara.

HODSIIIOK BBIINTOJIHCHU A Da6OTBI

1. CobOpaTh 351EKTPUUECKYIO LIETIb IO CXEME.

bIl

2. OnpenenuTh MEeHy JeICHHs PUOOPOB aMIIepMeTpa | BOJIbTMETPA.

3. 3amMepuTh TOK B IIeNH U Ma/ICHUE HANPSHKEHUS Ha TaMIIOUKe.

4. TTogoGHBIe U3MEPEHHS ClIeNaTh, U3MEHSSI 00111ee COMTPOTUBICHHUE 1IETIH.

5. Iyt KaxA0ro 3HAYEHUS! BBIYUCIUTD MOIITHOCTH P, moTpebiisieMyto TaMITOYKoH.
6. [Toctpouts rpaduk 3aBucumoctu P= f(U).

7. Bce maHHbIe 3aHECTH B TaONUILY.

8. Cnenatb BBIBOJI O MPOJIETAHHOMN padoTe.

Yucno geneHuid Yucno aeneHui
Ne oneiTa amnepmeTpa, BOMNLTMETPA,
n n

Cwna Toka HanpskeHune MolHOCTh
ILA U, B P, BT

KoHTpOJabHBIE BOIIPOCHI

1. Hanmmute popmynbl A7s MOACYETa MOIIHOCTH MOCTOSHHOTO TOKa M TOKaXXKHUTE, YTO
BBIYMCIJICHHAs I10 D TUM (I)OpMy.]'IaM MOIITHOCTH TOKa BBIPAXKACTCA B BaTTax.
2. 3axoH JIxoynsa-JIeHna a1t 0JTHOPOJHOTO y4yacTka men (hopmyiia, GopMyITHPOBKa).

3. Kak onpenenuTts 1ieHy JIeeHUs] MHOTOIIPEIeTbHOTO Tprbopa?

Jlabopamopnas paooma Nel) Onpeoenenue KII/] 3nekmponaiumku
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Oopazosamensvhble pe3yibmamol, nooaexcauiue npogepke (I1emMeHnmot):
OK 1-OK4, OKO.

I1K1.1-I1K1.3, I1K2.1-11K2.4, ITK3.1-I11K3.3.
[lenb paboThl: paccyUTaTh TEIUIOBYIO OTJauy HarpeBaTers.

[IpuGopbl ¥ NPUHAICIKHOCTU: COCY C BOJOW, BHYTPEHHUW COCYJ OT KaJOpUMETpa,

CIinpaJib, I/I3MepI/ITeJILHLII71 HUWIMHAP, TCPMOMCTP, 4aCbl, UCTOYHUK TOKA, aMIICPMCTP, BOJIBTMECTDP.

Ilops10K BEITTOJHEHUS Da6OTBI

1.B cocyn ot kanopumerpa Haieilte Boay maccoMl00r koMHaTHOW TemmepaTypbl U
U3MEPHTE ITY TEMIIEPATYPY. 3aTEM OIYCTUTE B BOJLY CIIHPAJIb, BKIIFOUUTE TOK U HarpeBanTe BOAY
B Teuenue 10-15munyTt. Onpenenure mokazaHusi aMIepMeTpa U BOJIbTMETPA, IPUCOCTUHEHHOTO
K KJIEMMaM CIHPAIH.

2.P€3y.]'II>TaTbI BCEX H3MepeHHI>i 3aHCCHUTC B Ta6J'II/ILIy1

’

Macca Boasl M, KT
Hauanbnas Temneparypa
XK

0
Bojbl {1, C
KomuuectBo Temnotsr Q,

Koneunas tremmneparypa

Bopl tp °C

Bpems HarpeBanus T, C
Cumatoka |, A
Hamnpsoxenue U , B
Momnocts P, BT
Pabota Toka A, Jx

KIIJL, %

3.Mcnonb3ys naHHbIE TAOIULIbI, BEIYUCIUTE:

a)MOILHOCTh TOKA B CIIUPAJIU, 3Hasl CHITy TOKa U HaNpsKeHUe Ha Hell;
6)paboTy TOKa, 3Hasi MOLTHOCTh CIUPAIN U BpeMs HarpeBaHUs;
B)KOJMYECTBO TEIUIOTHI, TOJIYYCHHOE BOJIOM;

I')TEIUIOBYIO OTJauy HarpeBaTess.

TeroBoil oThauell HarpeBaTessd Ha3bIBAIOT  OTHOIIEHHME  KOJIMYECTBA  TEIUIOTHI,
o 6 . . KII _Q
HOJIYYE€HHOTO BOJIOW, K paboTe, COBEPIIEHHON TOKOM. ( I[_X)

KoHTpoJILHBIE BOIPOCHI

1. Yro Takoe KII/?

2. Kak pacuutsiBaercs KIT/?

Jlabopamopnas paooma Nell Onpedenenue 31eKmMpoOXUMUYECKO20 IKGUBATIEHMA MeOU

Oopazosamensvhble pe3yibmamsl, noonexcauiue npogepke (I1emMennol):
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OK 1-OK4, OK®9.
ITK1.1-I1K1.3, I1K2.1-11K2.4, T1K3.1-T1K3.3.

Llenb pabotel: OnpenaenuTh 3ICKTPOXUMHUYECKUH HSKBHUBAJICHT MEIW TPU TPOBEICHUH
AJIEKTPOJIM3a pacTBOpa CyibdaTa MeIu.

HDI/I6ODBI W NPUHAMIC)KHOCTH: MCTOYHUK ITOCTOAHHOI'O TOKA, JJICKTPOJIUTHUUYCCKAA BaHHA,

pactBop cynbdara Menu, MEIHBIE 3JIEKTPOIbl, HaXKAayHas Oymara, KJII0Y, amIepMerp,
COEIMHUTENIbHBIE IPOBOJIA, PEOCTAT.

Ilops10K BEITTOJHEHUS Da6OTBI

1 3auyncTuTe HAKIAYHOW OymMaroid MEIHBIM AJEKTPOI U U3MEPHTE €ro MacCy C TOYHOCTHIO
10 0,01 r.

2 Cobepute cxemy mo pucyHky 2. IlpucoenwHHTE MEIHBIC JJIEKTPOJIBI K HCTOYHUKY
MOCTOSTHHOTO TOKA (3JIEKTPOJI C U3BECTHON MAcCOM - K KaToAy), OMyCTUTE AJIEKTPOAbI B CTAKaH C

pacTBOpoOM cyinb(dara MEIH.

ah
@

Pucynoxk 2- Cxema omsbliTa.

3 Bxirouure CceKyHAOMEp OJHOBPEMEHHO C HCTOYHHKOM TOKAa. YCTaHOBUTE W
nojyepxuBante cuity Toka 0,5 A B TEUeHHE BCETO BPEMEHH DJIEKTPOIM3a (BpeMs JJICKTPOIU3a
10 MunyT).

4 Tlo OKOHYAaHUU BJIEKTPOIN3A OTKIOYUTE UCTOYHHUK TOKA, OTCOEAUHUTE KaTOJ, IPOMONTE
€ro B BOJIE ¥ BBICYIIUTE B ITIOTOKE TEIJIOTO BO3AYXa.

5 OxyaguTe Karog 10 KOMHATHOM TeMIlepaTypbl M ONPENEIUTE €ro maccy Iocie
JJIEKTPOIIN3A.

6 Pe3ynbTathl onbITa ¥ BEIYUCICHHUM 3aHECUTE B TAONIHUILY.

Tabmuia 1-Pe3ynbpTaThl U3MEpeHU 1 BEIYACICHUH

s © < < R T )
ST = 3] o g o s o g 8 = 3 S
5 51 o = = o = o T QS 2 T3
s S s 2 & S X =R S © -
= S = = = S [an S Q) E = ° < ) o é
o o )
= o I S = 5]
= = . g & S = = =
i ¥ m = = & 5 2 =
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ml

m2

Ak

KT

KI'

KT

Kn

Kr/

Kn

Kr/

Kn

Kr/

%

KoHTpOoIBHBEIE BOIIPOCHI

1 Yto takoe siexTponuTuueckas auccounanusa? OObSCHUTE NPUYUHY BO3HUKHOBEHHS
3apsKEHHBIX YacTHI[ B pacTBOpe djekTposinta. Kakue dacTuiibl SBISIIOTCS HOCUTENSIMU TOKa B
ANEKTPOSIUTAX?

2 Kaxkwue BemiecTBa Ha3bIBAIOT AieKTponuTamu? [IpuBeaure npumepsl.

3 Kakoil mpomecc Ha3bpIBalOT 3JekTpoiu3oM? ['ne mnpumensiercss snekTponus? Kakue
SIBJICHHS] TIPOUCXOST HA KATOJE MPHU MOJKIIOUEHUN YCTAaHOBKU JUJISL JIEKTPOJIU3a K UCTOUHUKY
nutanua? Kakue sBieHus NpoucXoIaT Ha aHoze?

4 ChopmMmyupyiTe 3aKOHBI AJICKTPOJIHA3A.

5 Hoquy C ITOBBIIICHUEM TEMIICPATYPbI COIIPOTUBJICHUC 3JICKTPOJINTA YMCHLI_HaeTCH?

Jlabopamopnas paboma Nel2 H3yuenue agnenus 31eKmpoMazHUmMHON UHOYKUUU

Oopaszosamensvhbie pe3yibmamst, nooaexcauiue npogepke (I1emenmot):
OK 1-OK4, OKO.

[MK1.1-T1K1.3, [TK2.1-T1K2.4, TIK3.1-I1K3.3.
[lens paGoOThI: M3YyUUTH YCJIOBHS BO3ZHUKHOBEHUSI MHIYKIIMOHHOTO TOKa, DJIC MHIyKIUH.

HDI/I6ODH 1 NPpUHAJIC)KHOCTHU: KAaTyIIKa, ABa ITOJIOCOBBIX MArHnuTa, MUJIJIMAMIICPMETD.

[Tops 10K BEIIOJHEHUS Da6OTBI
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Hanpaenexua
OTKMOHEHNA
CTPENKM
MokasaHwa | MUAAHaMnep- | Hanpaenedwe WHAYKUBOHHOTD TOKE
. METPa
N | DeRcTEWA C MATHWTOM U MMMIN- (mo npaexny Nexua)
i KATYLIKOH aMnepMeTpa, |(ENpago, BNEEOD
MNH HE
MA
OTHNAHAETCA)
1 |BHICTDO BCTEBMTE METHHT =
5 KaTYLWKY CEBEpHEIM 5
MOARCOM [ | IBE NN
2 |OCTEBWTD MarHHT B ,__..f'z‘!-
RKATYIWKE HEMGAEHAHEIM |
; mis= .18
nocie anbita
3 |BBICTDD BLITAELUMTH
MArHHT M3 KaTYLUKK < E
[— |
4 [BICTDD NDUENH3NTE o
KATYLWIEY & a—| |
NOAKICY MarHHTa —=—=
3 |OCTEEMTDL KITYLLKY @
AEFUHON Noche [
oMbiTE 4 = -
IZ-LuLu_J —
4
— |
e ) @
] __"l;; —
< |
Cmt i)
: . r{'ﬁ}j
— NN
= G
| SN
e
- |
| _EmiSIENED
s . g
= ()

KoHTpoasHbIE BOOPOCHI

1. B gem 3akirodaeTcs SBICHHUE DJIEKTPOMArHUTHON HHIYKIIUU?

2. Kakoif TOK Ha3bIBatOT MHIYKIIUOHHBIM?

3. ChopmynupyiiTe 3aK0H dNIEKTpOMarHuTHOU MHAYKIMU. Kakoit opMyroit oH onuceiBaeTcs?
4. Kak ¢popmynupyercs npaBuiio Jlenma?

5. KakoBa cBs13b npaBmiia JIeH1ia ¢ 3aKOHOM COXpaHEHHS SHEPTUHU?

Jlabopamopuasa pavoma Nel3 H3yuenue padomuvl mpancghopmamopa

Oopazosamensvhble pe3yibmamsl, nooaexcauiue nposepke (I1emMeHnol):
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OK 1-OK4, OK®9.

[IK1.1-1IK1.3, IIK2.1-11K2.4, I1K3.1-I1K3.3.

[{enh pabOThI: OCBOMTH OCHOBHBIE 3JIEMEHTHI TpaHCc(hopMarTopa.

HDI/I6ODI>I n  TIPHUHAJIC)KHOCTH!

Tpanchopmaropst

Ha BCPTHKAJIBHBIX IIaHCIIX C

OIMHAKOBBIM M pa3HbIM KOJIUYCCTBOM 00MOTOK (1'[0 1 I_I_IT.), HCTOYHHUK SHCKTqueCKOﬁ OHCPIUuun

Ha 4 B (Bbumpsmurens B-24 M), BoabTMeTpbl nepemeHHoro Toka no 4 (2 wrt.) u 120 B,

aMIEpMETPbI IEPEMEHHOT0 TOKa 710 2 U 6 A., KJII04, COEIMHUTENbHbIE IIPOBOJIA.

Ilops10K BEITTOJHEHUS Da6OTBI

1. CocTaBuTh 2NEKTPUUECKYIO LENb M0 CXEME, PUCYHOK 2.

2. [Tocne mpoBepkW Iemu TNpenojaBaTeleM 3aMKHYTh KIIOY; MPOHAOI0IaTh padboTy

3JI€KTpH‘~I€CKOfI OCIU U CACJIaTh BBIBO/.

3. CocraBuTh QJICKTPHUYCCKYIO LCIIb 11O CXEME, pPUCYHOK 3

4. Ilocne IIPOBEPKHU MLCIH IIPEroaaBaTciIicM, 3daMKHYTb KJIIOY, HpOHa6JHOI[aTB pa60Ty

AIEKTPUYECKOM LETH

5. CHATB MOKa3aHUsI ©3MEPUTETBHBIX TPUOOPOB U 3aHECTH B TAOIUILy |

6. Onpenenuts k03 PuureHT Tpanchopmaluy U cienarb BHIBOJ

— A1) i G == -, é {Va)
Rasgd - mm— T ey
= 1 4 '—‘Hb) >'~~_ T
[s] L o g
4B . (M) ' < o -
) S—+F |
L o - D
[y — H < ) ———
=R SECE
o < ,_4%
BV R §
o T —R 3
' 3 4
proe D C
| - . - - N
Tab6muna 1
Hampsixenue
Cuia Toka B 00MOTKax Koaddurment
Howmep Ha xoHniax 06mMoTok
TpaHchopmauu
onbita| IlepBuunoii | Bropuunoi | IlepBuunoi Bropuynoii K
1A 12 A UuzB UlB
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KoHTpoabHBIE BOOPOCHI

1. Paccka3arb 0 Ha3HAUYEHUH, YCTPONUCTBE U MPUHIUIIE IEHCTBUS TpaHchopMaTopa.

2. C Kako#l wenbl0 MarHUTONPOBOJ HAOUPAIOT W3 TOHKUX H30JIMPOBAHHBIX IUIACTHH
ANEKTPOTEXHUYECKOMN CTan?

3. Kakog KII]] coBpemeHHBIX TpaHCHOPMATOPOB?

4. C kaxkoi 1enplo A Mepefayu dMEeKTPUUYECKON IHEPrHH HCHOIB3YIOT TpaHchopmaTop?
OTtBeT 000CHOBATD.

5. Kto saBnsiercst uzobperatenem tpanchopmatopoB? Kem BrepBbie Obuta pelieHa 3aaaua
nepeaauu AMEKTPOIHEPTUH 06€3 OOIBIINX MOTEPH?

6. KakoBo namnpsoxenue JIDIT Poccun?

7. Uto BBI 3HAaETE O €AMHOM dHeprocucreme B Poccun u sneprocucreme MUP?

Jlabopamopnas paboma Nel4 Onpedenenue nokazamesnsn npeiomMaieHus CmMeKia

Oopaszosamenvhble pe3yibmamot, nooaexicaujue npogepke (I1emMennmol):
OK 1-OK4, OK9. IIK1.1-11K1.3, [1K2.1-I1K2.4, TTK3.1-I1K3.3.

ens Da6OTI>II OnpeaACIICHUEC OTHOCUTCIBHOI'O TIIOKa3aTejid IPCIOMIICHUA CTCKJIa C

IIOMOIIBIO HHOCKOHapaHHGHBHOﬁ TIJIaCTHUHBI.

[TpuGopsl M MpHUHAISKHOCTU: IUIOCKONApasuleNbHas IUIacTHHA, 3 OylaBKM, JIMHEHKa,
TPaHCHOPTHP, TUCT Oymaru, KapaHjaill, KycoK IMOpoJIoHa.

HODH}IOK BBIITOJIHCHU A Da6OTI>I

1. I[Toyto’kMM Ha CTOJI KYCOK ITOPOJIOHA, YTOOBI OBLIIO y100HEE BOTKHYTH OYyJIaBKH.

2. HakppiBaem 1oposioH OenbIM JTUCTOM OyMaru.

3. ITonoxuM cBEpXY MIIOCKONAPAIIIENbHYIO CTEKIISIHHYIO IUIACTUHKY.

4. Kapannaiom 00BOAMM Maiyto U OOJIBIIYIO TPaHH.

5. IlepByto OymnaBKy BOTKHEM BO3JI€ IEPBOM TIpaHH, BTOPYIO OyJaBKy BOTKHEM I10]
HEKOTOPBIM YTJIOM K IIEPBOIL.

6. OTMe"yaeM MecTO PacIoIOKEHHUs BCEX TpeX OylaBoK.

7. CHUMaeM 000pyZ0BaHUE U CMOTPUM Ha MOJTyYEHHBIH YepTex.

8. [Ipu moMoIy TUHENKHA U3MEPAEM KATEThI.

YroObl MpoOBEpUTh TOJIYYEHHBbIE JlaHHbIE, HEOOXOAMMO CpaBHUTh HX C Tabmuuel
IOKa3aTesen MpeOMIICHUS AJIs PA3IMYHBIX BEIIECTB.

KoHTpoabHBIE BOOPOCHI
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1. ®usnveckuii CMBICI a0COIFOTHOTO MOKA3aTes MIPEIIOMIICHUSI.
2. YUrto Takoe sSIBIICHUE MOJTHOTO BHYTPEHHETO OTPaKCHUS?

3. I'ne ucrionb3yercs SBICHUE MOJHOTO BHYTPEHHETO OTPayKEHHS?

Jlabopamopnaa padvoma Nel5 Onpeodenenue OnuHvl C8eMOGOU B0JIHBL C HOMOULbIO
oughpakyuonHnoil peuiemku.

Obpa3zoseamenvhle pe3yiomanol, HoOIEHCAUUE NPOGEPKE (ITEMEHMDbL):
OK 1-OK4, OK9. I1K1.1-T1K1.3, TIK2.1-I1K2.4, TTK3.1-T1K3.3.

ﬂeﬂb [!a6OTbIZ OIIBITHBIM IIYTEM ONPCACINUTL JJINHY CBETOBOM BOJIHBEI.

HDI/I6ODI>I H TPHUHAJJICKHOCTH. HpI/I60p A1 OIIpCACIICHUS TJIMHBI CBETOBOM BOJIHBI,

,I[I/I(bpaKI_lI/IOHHaH peIICTKAa U HCTOYHHUK CBCTA.

HODSIIIOK BBIITOJIHCHU A Da6OTI>I

1) CoOpaTh M3MEPUTEIBbHYK YCTAaHOBKY, YCTAHOBUTH 3KpaH Ha PACCTOSHUM, HA KOTOPOM
YEeTKO MPOCMAaTPUBAIOTCS CIIEKTPHI.

2) T'nsaps ckBO3b MU(PAKIHMOHHYIO PEIISTKY M IeNib B JKPaHe HA HMCTOYHHMK CBETa, U
nepemMenias dKpaH, YCTaHOBHTE €ro Tak, 4YTOObl TU(PPAKIHOHHBIE CIIEKTPHI
pacnoarajiuch mapauiesbHO IIKaie SKpaHa.

3) He nBuras mpubopa, 1o mIKaje ONPENETHTE ITOJIOKEHHE CEpeIvH LBETHBIX II0JIOC B
cnekTpax | mo-
psinka. Pesynprarel 3anummute B Tabnuiyy. OnpeaenuTs cpeaHee 3HaYCHUE pe3yIbTaToB
U3MEpEeHusl.

LiBer mooc b coipaBa | b ciieBa | b cpennee | a d A k

1) kpacHbIit

2) KeNThIi

3) 3eneHbIi

4) puonerossiit

KoHTpoJILHBIE BOIPOCHI

1.[loueMy B UEHTpaJdbHOW 4YaCTH CIEKTpa IOJIYYEHHOTO Ha DKpaHE MpPH OCBEUICHUU
TU(PPaKIMOHHON peleTK OeNlbIM CBETOM, Beeria HalronaeTcst 6enast mosnoca?

2. Iudpakiuonnsle pemerku umeroT 50 u 100 mrpuxoB Ha 1 mm. Kakas u3 Hux jnact Ha
sKpaHe 0oJiee MUPOKHI CIIEKTP MpU MIPOYUX PABHBIX YCIOBUAX?

3. Kak m3mensiercst kapTiHa AU(PPAKIIMOHHOTO CIIEKTPa MPH YAAJICHUN JKpaHa OT PEIIETKU?

4. Kakue TpyAHOCTH BCTpPEUYAIOTCS MPU MOCTAHOBKE JU(PPAKIIMOHHBIX OMBITOB M KaK MOKHO
UX NIPEOJOJIETH?

5.Uem oriamvaercss AuGPAKIUOHHBIA CHEKTP OT IUCIEPCHOHHOTO (TIPU3MATHYECKOTO)

criekTpa?
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6. [ToueMy ¢ MOMOIITBI0O MUKPOCKOTIA HEJIB3S1 YBUACTH aTOM?

7. KakoBbI IPUUMHBI IOTPEIIHOCTEN U3MEPEHUI?

8. [louemy KkpacHast 4acTh CIIEKTpa JII0OOOTO MOpsAAKA PACHOJOKEeHa OJIMKEe K IEHTPY OT
LEHTpA IIKaJIbI?

9. CKoJIbKO MOPSAIKOB CHEKTPAa MOKHO HAOIIOAATh ¢ TOMOMIbIO TAHHOTO Mpudopa?

10. Kakne ¢usndyeckne BEIWYMHBI WIM XapaKTEPUCTHKH MOXKHO OIPENENIUTh C

MOMOIIBIO JAHHOTO Tpudopa?

Jlabopamopnas paooma Nel6 Haonrwoenue cniouwinozo u 1uHeiiuamozo cCneKmpoe

Oopaszosamenvhble pe3yibmamsl, nooaexicaujue npogepke (I 1emMennmol):
OK 1-OK4, OK9. IIK1.1-11K1.3, I[1K2.1-I1K2.4, TIK3.1-I1K3.3.

[{enb pabOTHI: ¢ MOMOIIBI0 HEOOXOIUMOTO 000pYyI0BaHMS HAOIIOAATh (IKCIIEPUMEHTAIBHO)
CILTOIIHOM CIEKTP, HEOHOBBI, I€JTMEBBIA HIIM BOJAOPOIHBII.

[Ipubopbl ¥ TPUHAIICKHOCTH: MPOSKIMOHHBIN ammapar, CIEeKTpPaJbHble TPYOKH C

BOAOpPOIOM, HCOHOM HJIM I'CIHUCM, BBICOKOBOJILTHBIM HHAYKTOP, UCTOUYHUK INHWTAaHHUA, LIITATHUB,
COCIUMHUTCIIbHBIC ITPOBOJAA, CTCKILIHHAA IJIaCTUHA CO CKOIICHHBIMHA I'PAHSAMMU.

HOD?IIIOK BBIITOJIHCHU A Da6OTI>I

Pacnionaraem miacTuHy TOpH30HTANBHO Tmepes riazoM. CKBO3b TpaHM HaOIIOJaeM Ha
9KpaHe H300pakeHHe pPa3ABMKHON MIENH MPOEKIHMOHHOIro ammapara. Mbl BHIUM OCHOBHBIE
[[BeTa TIOJYYEHHOTO CIUJIOIIHOTO CIIEKTpa B CIEAYIOIIEeM MOpsAaKe: (HOIETOBbIM, CHUHUMH,
roJiyOOM, 3eJIEHBIH, JKENThIN, OpaHKEeBBIN, KPACHBIH.

KoHTpoabHBIE BOIIPOCEHI

1. Kakue BemiecTBa 1alOT CIUIOIIHOW CIIEKTP?

2. Kakue BemiecTBa 1at0T JIMHEMYATHIN CIEKTP?

3. O0bsacHUTE, TOYEMY OTIUYAIOTCS TUHEHUAThIe CIEKTPBI PA3IMYHBIX TA30B.

4. IloueMy oTBepcTHE KOJUIMMATtopa HMEET BUI Y3KOM mmenu? W3MeHuTcs 1 BUL
Ha0JII0/1TaeMOoro crekTpa (a eciu Ja, TO Kak?), ecliu OTBEpPCTHE CHeNaTh, HalpuMmep, B Gopme

TPEYroJIbHUKA?

Jlabopamopnas paooma Nel7. H3zyuenue kapmot 36e301H020 Heba

Oopazosamensvhuvie pe3yibmanmol, nooaexcauiue npogepke (I1emMennol):
OK 1-OK4, OKO.

[lens paGoThI: 3HAKOMCTBO CO 3BE3THBIM HEOOM, PEIICHHE 3a/Jad Ha YCIOBHUS BHUIUMOCTH
CO3BE3/IMI M ONPEICIICHUN UX KOOPANHAT.

[pubops! u npuHaanexHocTu: Kapra 3Be3qHoro Hebda.
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[Tops10K BEITTOJHSHUS Da6OTBI

1. YcTaHOBHTH NOJBMXKHYIO KapTy 3BE3/IHOTO HeOa Ha JIeHb M Yac HaOIO/IEHUSI U HA3BaTh
CO3BE3/IUsI, PACIIOIOKCHHBIE B F0KHOM YacTH HEOA OT TOPU3OHTA JI0 MOJIFOCA MHUPA; HA BOCTOKE —
OT FOPU30HTA JI0 TIOJIFOCA MHPA.

2. Haiitu co3Be3nusi, pacrnoioKeHHBIC MEXKIy TOUKaMHu 3amnaja u cesepa 10 oktsiops B 21
gac. [IpoBepuTh MPaBUIHLHOCTH OMPEACIICHUSI BU3YAIbHBIM HAOIIOCHIEM 3BE3JHOTO Heoa.

3. Haiitn Ha 3Be3MHON KapTe CO3BE3qUsl ¢ OOO3HAYECHHBIMA B HUX TYMaHHOCTSMHU H
IIPOBEPUTH, MOXKHO JIM UX HAOJI01aTh HEBOOPYKEHHBIM TJIa30M.

4. Onpenenutb, OyayT JU BUIHBI co3Be3nus JleBwl, Paka, BecoB B momHOUYb 15 ceHTSAOps?
Kakoe co3Be3nue B 370 k€ Bpemsi OyieT HaXOAUThCs BOJIM3K TOPU30HTA Ha ceBepe?

5. Ormpenenuth, Kakue U3 MEpedyMCIEHHBIX co3Be3nuil: Manas Menseauna, Bosonac,
Bozuuunii, OpuoH — 17151 1aHHOM MIUPOTHI OYAYT HE3aXOIAIIHUMHU?

6. OTBeTUTH Ha BOINPOC: MOXET JU Ais Bameidl mupotel 20 ceHTsOps AHapomena
HaXOJIUTHCS B 3€HUTE?

7. Ha xapre 3Be3qHOro HebOa HAWTH JIOOBIE W3 TMEPEUMCIICHHBIX CO3Be3auii: bombImas
Mensenuua, Kaccuones, Aunpomena, Ilerac, Jlebenn, Jlupa, I'epkynec, CeBepHasi KOpoHa — U
OTIpeACNIUTh MPUOIMKEHHO HEOECHbIE KOOPIMHATHI (CKIOHEHUE U MPSIMOE BOCXOXKJICHUE) 3BE3]
ATUX CO3BE3/IHM.

8. Ompenenuts, Kakoe CO3Be3/Me OyIeT HAXOAUTHCS BOJHM3U TOPU30HTA 5 Masi B TIOJTHOYE?

Otuer o AaHHOM pabOTe MOJKEH BKIIIOYATH MUCHMEHHBIE OTBETHI Ha BCE MyHKTHI MOPSIIKA
BBITIOJTHEHUS paOOTHI.

KoHTpOJILHBIE BOIPOCHI

1. Yro Takoe 3BE31HOE HEDO?

2. Urto Takoe co3Be3aus’?

3. CKOJIBKO Ha CETOIHSIIHUI ACHb CO3BE3 AU ?

4. TlepeuncIUTh OCHOBHBIE CO3BE3/HS HITH T€, KOTOPBIC BBI 3HACTE.
5. Uto Takoe kapta Heba?

6. Uto Takoe HeOeCcHBIH 3KkBaTOP?
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3. ®onJ OlEeHOYHBIX CPEACTB ISl PyGeKHOr0 KOHTPOJISI

Oopazosamenvhvle pe3yibmamot, nooexcauiue nposepke (j1emenmaot):
OK 1-OK4, OKO.

I1K1.1-I1K1.3, I1K2.1-I1K2 .4, I1K3.1-I1K3.3.

Kpurtepun oueHKH KOHTPOJIbLHBIX PadoT.

Pexomengyemble KpUTEpUU OLICHUBAHUS PACUETHBIX M KAUYECTBEHHBIX 3a/1a4:

2 Oayta — IpUBEACHO MOJTHOE MPABUIILHOE PEIICHNE, BKIIFOYAIOIICE CIISYIONTUE JIEMEHTHI:

3anucanbl  (PU3MYECKHE 3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAUMO H
JIOCTaTOYHO JIJIsl PEIICHUs] TaHHOW 3a/1auu;

Brinonnens HeoOX0AMMBIE MaTeMaTHYECKuE MpeoOpa3oBaHUsl U Pacy€Thl (BO3MOXKHO, C
BBIUMCIICHHEM MPOMEXYTOUYHBIX BETUYHMH, TO €CTh «I10 YaCTSAM»), MOJIY4YeH BEPHBIN OTBET (IIpHU
OKpPYTJIEHUU TOTPELTHOCTh HE T0JDKHA MpeBbimath 10%) ¢ ykazaHueM euHUI] U3MEPEHUs.

1 Gay1 — MpUBEICHO HETIOJIHOE PEIICHHE WU PEIICHHE, COJICpIKAIIee OINOKHU:

3anucaHbl HE BCE HEOOXOIMMBIE IS PEIICHUs (PU3NUECKUE 3aKOHOMEPHOCTH;

NI

B 3anucsax HeoOX0MUMBIX IS PEIICHHUS (U3HUYCSCKUX 3aKOHOMEPHOCTSIX UMEIOTCS OIITUOKH;

NJIn

JlomyIieHsl OIMMOKY B MATEMAaTUUECKUX MPE0Opa30BaAHUSIX HIIA BHIYUCIICHHSIX.

0 6antoB — pelieHue 3a1a4M MoaHocThI0 HeBepHoe MJIU oTcyTcTByeT.

IlepeBoa B nATHOANIILHYIO CHCTEMY:

«5» «y 3» «»

11-12 6annoB 8-10 6asutoB 5-7 bannoB 4 0aJUIOB U MEHBIIIE

KonTtpoabHnas padora Nel

«MonekynspHas GU3UKA U TEPMOTUHAMHUKA»

3amaua Nel. Omnpenenurte CpelHIO KBaJpPaTUUYHYIO CKOPOCTh MOJEKYJI OJHOATOMHOIO
UJeaNbHOrO Ta3a, Haxojserocs noj aasieHueM 5 ¢ 105 Ila, ecnu KOHIEHTpalMs MOJIEKYI
1025 m-3, a macca kaxa0u moJsiekynbl 3¢ 10-26 kr

3agaua No2. Ompenenute maccy a3oTa B cocyae, eMKocThio 4 ¢ 10-3 M 3, HaNOJHEHHOTO
nox nasnenueM 2 105 Ila npu remneparype 300C.

3amaga Ne3. 3a muki TerioBas MallHa MOJy4aeT OT HarpeBareisl KOJMYECTBO TEIUIOTHI

300 Ix u ormaet xonoawibHUKy 250 [Ix. Yemy pasen KII] TernmoBoi MammHb1?
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3amaun ¢ mpodeccroHaTbHON HANTPaBICHHOCTHIO

1. CBuHLOBas myns Macchl m, JIETSIIAs CO CKOPOCTBIO V IOMNAJAeT B IE€PBOHAYAIBHO
NOKOSIIIMICSA CBUHIOBBIM mmap Maccel M u 3actpeBaer B HEM (ynap jio0oBoii). Ilpu kakom
COOTHOILIEHUH Macc M/ U 1Iapa OHU HarpeBaroTCs 10 HauOOJbIIeH TeMIepaTypbl?

2. UneanpHBIl Ta3 MENJICHHO IEPEBOIAT U3 COCTOSHUSA ¢ 00bEMOM 32 11 U JIaBlIeHHEM
4,1 - 1051Ila B cocrosgaue ¢ o0béMOM 9 1 m maBienumeMm 15,5 - 105 I1a Tak, 4To maBiIeHHE BO
BpeMs C)KaTusl U3MEHSETCSl B 3aBUCIMOCTH OT 00BbEMa 10 TMHEHHOMY 3aKoHY p = aV + b, rae a u
b — nocrosHubie BenuuuHbl. [Ipu kakom 00bEME Temreparypa ra3a B 3TOM Mporecce Oyaer
HauOoIbIIEH?

3. HuxHMi KOHEell BepTUKAIbHOM y3KOM TpyOku JuimHOHN 2L 3anasiH, a BEpXHUI OTKPBIT B
atMocdepy. B HmkHel mojoBuHE TpyOKM HaxomuTcs ra3 mpu Temmeparype TO0, a BepxHss
MOJIOBUHA TPYOKH 3amojiHeHa PTyThio. TpyOKy HauMHAIOT MEUIEHHO HarpeBaTh. Jlo Kakoi
MUHUMAJIBHON TeMIIepaTypbl HYXKHO HAarpeTh ra3 B TPyOKe, YTOObI OH BBITECHHJ BCIO PTYTh?

Buemnee nasnenue PO, usmepenHoe B MM pT.CT., paBHO L.

KonTtpoJubHas padora Ne2

((SJ'ICKTpI/I‘leCKOC 11oJie. 3aKOHBI ITOCTOSTHHOT'O TOKay

3amaua Nel. B kxepocune pacrnonoxen 3apsan B 1,5 10-9 Kn u nHa paccrosauu 0,006 m
NPUTATHUBAET K cebe BTopoii 3apsia ¢ cusoit 2 » 10-3H. HaiiguTe BenMunHy BTOPOro 3apsja.

3amaga Ne2. Kakoe cedeHME [JODKEH MMETh MEAHBIM NIPOBOJA, €CIM IIPU  CHIIE
npoTekaroniero no Hemy toka 160 A morteps HampsbkeHust coctasiser 8 B. JlnuHa mpoBona,
MOABOJIAIIETO TOK K MOTpeduTento, paBHa 70 M.

3agaua Ne3. OmnpenenuTe HamnpspDKeHHE Ha 3aXHMMax Oaraped, €clid JBa 3JIEMEHTa
coenuHeHsl napamiensHo. [lepssiii anement umeer 3/1C 2 B u BHyTpenHee conportusieHue 0,6

Owm. Bropoii umeer IJIC 1,5 B u BHyTpennee conpotusienue 0,4 Om.

3anaun ¢ mpohecCHOHABLHOM HAIIPaBICHHOCTHIO

JokaxuTe, 4TO CONPOTHUBJICHHE IOCIEAOBATEILHOIO COEAMHEHHUS! JABYX IPOBOJHUKOB
MMPEBBINIACT COIMMPOTHUBJICHUC MAPAJICITIBHOIO COCAMHEHUA TEX K€ IIPOBOJHUKOB HE MCHEC, YCM B
4 paza.

2. MasieHbKOMY TSDKEIOMY IIApUKy Maccoil m, UMEIOIEMY 3aps]l g, COOOIIAI0T HAYaIbHYIO
ckopocTh Vv(, HampaBJI€HHYIO BepTHKadbHO BBepX. Illapuk HaxoauTcs B OJHOPOJIHOM
TOPU30HTAILHOM 3JIEKTPOCTATHYECKOM MoJie Hanmpsbk€HHOCThI0 E. Omnpenenute HauMEHbIIYIO

cKopocTh maprka. ConpoTuBlieHHEM BO3AyXa MpeHeOpeyb.
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3.IlpobGoit B BO3AyXe HACTymaeT B DJIEKTPUYECKOM IIOJIE C HANPsSHKEHHOCTHIO
Emax = 3 - 104 B/cm. Nmeercst chepudeckrii KOHICHCATOP C BO3AYIIHBIM 3a30pOM, HapyXHas
oOKJIaJKa KOTOporo umeer paguyc R =4 cm, a paaumyc BHYTpEHHEW OOKIAIKU r TOJOUpaeTcs
TaKUM, 4YTOOBI KOHICHCATOP HE MPOOHMBAJICS TPU BO3MOXKHO OOJBIIEM 3HAYCHUU DPA3HOCTU

IIOTCHIIMAJIOB. Onpez[eJmTe 9Ty MaKCUMAJIbHYIO Pa3HOCTH ITOTCHIUAJIOB.

KonTtpoabnas padora Ne3

«MarHuTHoe 1nose. JIeKTPOMarHuTHask UHAYKLUS)

3amaua Nel. CkonbKO BHUTKOB JOJDKHA COJAEP)KaTh KaTylIKa C IUIOIIAAbI0 IONEPEYHOro
ceuenus 50 cm2. [Tpu usmeHeHMH MarHuTHOW MHAYKIMK KaTymku oT 0,2 1o 0,3 Tn B Teuenue 4
Mc B Hell Bo3Oy»xaanace DJ1C 10 B.

3agaua Ne2. Ompenenuts BpeMs, B T€UEHUE KOTOPOTrO B OOMOTKE BBIJICJIUTCS KOJIUYECTBO
TEIUIOTHI, PaBHOE HHEPrMM MArHUTHOIO IIOJIi B CeplAeYHUKE 3yekTpoMarHuta. OOMOTKa
ayieKTpoMariuta umeer UHAYKTUBHOCTH 0,8 I'H, compotuBieHue 15 OM M HaxoauTcs MOJ
MOCTOSIHHBIM HaIlPsDKEHUEM.

3amaua Ne3. Cuna JlopeHua, neWctByromas Ha 3JeKTpoH, paBHa 5¢10-13 H. C kakum
YCKOPEHHUEM JIBMDXKETCSl JIEKTPOH B OJHOPOJAHOM MAarHUTHOM II0j€ (BEKTOp MAarHUTHOM

MHAYKIIUY EPIEHIUKYISIPEH BEKTOPY cKopocTn) ¢ uuaykmueit 0,06 To.

3anauu ¢ mpoeccuoHaTbHON HApaBIEHHOCThIO

1. Yemy paBeH MakCHUMajbHBIi BpAIAIONMI MOMEHT CWJI, JACHCTBYIOIIMX Ha
IPSIMOYTOJIBHYI0O OOMOTKY 3JIEKTpOJBUTaTeNsl, coaepxkailyio 120 BUTKOB IpPOBOAA PasMepoOM
3:10-6 cM2, o KOTOPOM MPOXOAUT TOK criioit 20 A, B MarHuTHOM nose ¢ uaaykuuei 1,4 Tn?

2. B cxeme, n3o6paxx&éHHON Ha pucyHke, kiarod K 3ampikaror. Haiinnte MakcuManbHbIN TOK

B ICTIM 1 MAKCUMAJIbHOC HAIIPAKCHUC HAa KOHACHCATOPEC

3. CkonbKO BUTKOB IPOBOJA JOJKHA COJEpXKaTb OOMOTKAa Ha CTaJbHOM CEpACYHHKE C
nornepevyHbIM ceueHreM 40 cM2, 4ToObl B HEW NMPU M3MEHEHUU MarHuTHoro noroka ot 0,2 Ti 1o

1,2 Tn B Teuenue 7 mc Bo3Oyxnanace DJIC unaykiuu 150 B?
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KonTpoabsHnas padora Ne4

«Konebanus v BOJTHBI»

3amaua Nel. Tok B KomeOaTenbHOM KOHTYpE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1 =
0,02c0s628t. HaiiTh M”HAYKTUBHOCTH KOHTYpA, 3Hasi, YTO €eMKOCTb €ro KoHjaeHcaTopa 2 * 10-5 @.

3amaua No2. Tpancdopmarop, coaepxaiiuii B IepBUIHOM 00MOTKe 720 BUTKOB, ITOBBIIIIACT
Hanpspkenue ¢ 220 B no 600 B. Onpenenure ko3 duimert TpanchopMaiiii, 4uCciIo BUTKOB BO
BTOpUYHOU 0O0MOTKe? BbIACHHTE, B Kakoil OOMOTKE MPOBOJ HMMEET OOJBIIYIO IUIOMAIb
MIONIEPEYHOI0 ceyeHus1?

3agaya Ne3. B menb mepeMEeHHOro TOKa CO CTaHJAPTHOM YacTOTOW BKJIFOUYEHA KaTyIlKa C
uHAykTHBHOCTHIO 80 MI'H. Halinure neiicTByroliee 3HaU€HNUE HANPSDKEHUS HA JTaHHOM YYacTKe

LIEH, €CIIN JIEHCTBYIOIIEE 3HAUYECHUE CUJIbI TOKA paBHO 2 A.

3agauu ¢ npoecCUOHATBbHON HApPaBIEHHOCThIO

1. Lensp, cocTosmas U3 MOCIEI0BATEIbHO BKIIOYEHHBIX aKTUBHOIO conpotusiieHus 120
OM u koHJieHcaTopa EMKOCTbIO 45 MKD, nprcoenHeHa K TOPOACKON CETH MEPEMEHHOTO TOKA C
yactoroi 50 't u Hanpsbkenuem 127 B. Omnpenenure aMIuIMTYAHOE 3HAYEHUE CUIIbI TOKAa B
LETH.

2. Yucno BUTKOB MEPBUYHON OOMOTKM TpaHchopMaTopa JUIsl AJIEKTPUUYECKOTO 3BOHKA
paBaHo 880 mpu Hampspkenuu B cetn 220 B. Bropuynas oOMOTKa MMeeT TpU BBIBOJA Ha
HanpspkeHue cooTBeTcTBeHHO 4 B, 6 B u 9 B. Omnpenenurte unciao BUTKOB BO BTOPHUYHOMN
00MOTKE.

3. JlBurarens nepeMeHHOro Toka norpediuser mouHocTh 880 Bt npu Hanpspkenun 220 B u

kod¢punmente momHocTH 0,8. OnpenenuTs Cuily ToKa, MOTPedIIEMOro 3JIEKTPOIBUTaTENIEM.

KonTpoubnas padora NeS

«OnTuka»

3amaga Nel. Ilon xakum yriaoM BujeH mepBblii MakcuMyMm? [ludpaxinuoHHas peméTka
conepxut 600 mrpuxos Ha | MM. Ha pemérky nagaer ceeT nnuHoi BoiHbI 500 HM.

3amaga Ne2. B HEKOTOpyl0 TOUKY NpOCTpPaHCTBA NPHUXOAUT M3JIyYEHHUE C ONTHYECKOU
Pa3HOCTHIO X0/1a BOJIH 1,9 MmkM. OnpenenuTh, YCUIUTCS WIH OCIa0HET CBET B ATOM TOYKE, €CIH
JutHa BOJIHBL 500 HM.

3anaga Ne3. J[n1Ha BOJIHBI JKEITOrO CBETA NapoB HATpHs B Bo3ayxe paBHa 589 HMm. Kakosa
JUIMHA BOJIHBI JKEJITOrO CBETA 1ApOB HATPUS B CTEKJIE € TIOKa3aTesieM npenomiienus 1,56.

3amaun ¢ mpodeccroHaTbHON HATPaBICHHOCTHIO
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1. Ha ctpoutenbHO#l miomaake, Ha BbicoTe 30M yCTaHOBJIEH MPOKEKTOP. OCBENIEHHOCTD
paBHa 10 k. Onpenenute CBETOOTAAUY MPOKEKTOPA, €CIIU MOITHOCTH ero Jiamibl 200BT.

2. Omnpenenure CBETOBYIO OTAAuy SJCKTPUUYECKOM Jiammbl, eciii oHa u3iydaer 110 Jx
SHEpPryuU B MUHYTY, a €€ MOIIHOCTh paBHa 80 BT.

3. OCBENIEHHOCTh JINCTA OyMard, HaXOJSAIIErocs Ha PacCTOSHUM 3 M OT jamibl paBHa 30
nk. Kakoli cBeToBOH NOTOK NajaeTr Ha JMCT, eciu ero pasmepsl 0,2x0,15 M u eciu cuurarb
OCBEIICHHOCTh BO BCEX TOYKAaX JMCTa OJAWHaKoBoi? Ha kakoil BbICOT€ HaJa CTOJIOM BHUCHUT

Jnamrma?

KonTtpouabnas padora Ne6

«KBanroBas Qusuka»

3amaua Nel. Haiitu BenuuyuHy 3alUparollero HANpPSsDKEHUs A7 (OTODIEKTPOHOB IPHU
OCBEIICHUU MeTa/uia cBeToM ¢ JIuHON BosHBI 350 HM. KpacHas rpanuna ¢ortosddekra mis
MeTtajuia 6,2 « 10-5 cm.

3anmauya Ne2. PaccuuTaiite, 3a Kakoe BpeMs KOJUYECTBO aTOMOB Hoja- 131 ymeHbIIUTCS B
2000 pas3. [lepuoa nonmypacnaja paanoakTUBHOro ona-131 pasen 8 cyrT.

3anmaua Ne3. PaccumnTaiite SHEPTUIO CBA3H U YACIbHYIO SJHEPTHIO CBS3U, AEPEKT MACChI Aapa

yraepoaa 126C.

3anauu ¢ mpoeccuoHaTbHON HApaBIEHHOCThIO

1. DnexTpoHHO-onTHUECKUH npeoOpaszoBatens (DOII) — 310 BakyyMHBIN pUOOpP, KOTOPHIH
UCIIOJIb3YETCS 111 YBEJIIMUEHUS SIPKOCTU M300pa)keHHs clladblX UCTOYHHUKOB cBeTa. [lagatomiue
Ha katoJ (oToHsl B DOII BEIOMBaIOT U3 HETO (DOTOIIEKTPOHBI, KOTOPBIE YCKOPSIOTCS Pa3HOCTHIO
MNOTEHIMAJIOB U 60MOapAUpPYIOT (hiryopecupyomuil 3KpaH, KOTOPbIM Npu MOMaJaHUK KakI0TO
AJIEKTPOHA POXKJIAET BCHBINIKY cBeTa. OINpelnennuTh KUHETHYECKYIO SHEPrHio (POTORIEKTPOHOB,
eciu paboTa BBIXOJIa AJIEKTPOHOB paBHA 2 3B, eciin JuIMHA BOJIHBI Ma/al0LIEro Ha KaToJ CBETa
paBHa 840 HM.

2. JlaTuuK¥ JBMXKEHUS MCIIONB3YIOT JUISl yIpaBieHus cBeToM. KajaMueBbie (hOTORIEMEHTEI
JexaT B OCHOBE UX ycTpoiicTBa. byner nu pabotath (OTOI/IEMEHT, TO €CTh, BO3ZHUKHET JIU
dboToaPdexT B KagMUU 101 IEHCTBUEM O0TYyUSHUS, UMEIOIIETO JITTUHY BOJTHBI 450HM?

3. JlazepHbIil HUBEIUP HCIOIB3YETCS ISl COONIOJEHUS POBHOCTH IMOBEpXHOCTH. bomee
pacrpocTpaHeHbl HMBEIHUPHI € J1a3epoM KpacHoro 1Bera (650 uHM). OmnpenenuTh MOIIHOCTb

U3JTY4EHUs JIa3epHOT0 HUBEIMpa, eciiu 3a 1¢ usnydaercs 9-1024 ¢poToHOB.
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4, ®oHx OLEHOYHBIX CPEICTB /s MPOMEKYTOUHOM aTTeCTAIMH (IK3aMeH)

Ouenka "5" craBUTCS B CIEAYIONIEM CITyYae:
- OTBET CTYJIEHTA IOJIHBIM, CAMOCTOATEIbHBIN, IPABUIIbHBIN, U3JI0KEH JIUTEPATYPHBIM S3bIKOM B
OINpENICNIEHHOW  JIOTMYECKOM  IIOCIEJOBAaTEIIbHOCTH, paccka3  CONPOBOXAAETCSI  HOBBIMHU
pUMepamu;
-- CTYIEHT OOHapyXHBaeT BEpHOE IOHMMaHUE (U3NYECKOH CYIIHOCTH paccMaTpUBAEMBIX
SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JA€T TOYHOE ONPEJEIIEHUE U MCTOJIKOBAHUE
OCHOBHBIX HOHATHH, 3aKOHOB, TEOpPHUH, NPaBUIBHOE OINpe/eieHne (PU3MUECKUX BEJIWYMH, UX
€/IMHUI] U C1IOCOOOB U3MEPEHHUS;
-- CTYA€HT yMeeT NPHMEHUTh 3HaHHWA B HOBOH CHUTyallUd MPHU BBIIOJHEHUU IPAKTUUYECKUX
3a/laHui, 3HaeT OCHOBHBIE TIOHATUS U YMEET ONEpUPOBATh UMHU IIPH PELIECHUU 3aj]a4, IPaBUIbHO
BBINOJIHSAET YEPTEXH, CXEMbl U I'paUKH, COMYTCTBYIOIIHME OTBETY; MOXKET YCTaHOBUTH CBS3b
MEXJly U3y4aeMbIM U paHEe U3yYEeHHBIM MaTEPUAIIOM 110 Kypcy (GU3HKH, a TAKXKE C MaTepUaIOM,
YCBOEHHBIM IIPU U3YUYE€HUU PYTUX NIPEIMETOB.
-- BJIaJIeeT 3HaHUSAMU U yMeHUsIMU B o0beme 95% - 100% ot TpeGoBaHMii TpOrpaMMsl.

Ouenka "4" craBUTCS B CIEIYIOLIEM CITyYae:
-- OTBET YJIOBJIETBOPSIET OCHOBHBIM TpPEOOBAHMSIM K OTBETY Ha OLEHKY "5", HO comepkuT
HETOYHOCTH B M3JI0O)KEHUM (DAKTOB, ONPEAEICHUN, IOHATHHM, OOBSCHEHUU B3aWMOCBS3EH,
BBIBOJIaX M PELICHUH 3a7a4y. HeTouyHOCTH JIETKO UCIIPaBIISIFOTCS IPU OTBETE Ha JAOIMOJIHUTEIbHbIE
BOIIPOCHI;
-- CTYACHT HE HCIIOJIb3YyeT COOCTBEHHBIN IJIaH OTBETa, 3aTPYJHSETCS B MPHUBEACHUU HOBBIX
OPUMEpOB, U NPUMEHEHMM 3HAaHUH B HOBOM CHUTyaluu, €1a00 MCIIOJb3YeT CBS3M C paHee
M3YYEHHBIM MAaTEPHAJIOM U C MaTepUaIoM, YCBOEHHBIM IIPU U3YUEHHUH IPYTUX IPEIMETOB;
-- 00beM 3HaHMM U yMEHHH cTyaeHTa cocTaBlsAoT 70-95% o1 TpeGoBaHuil IporpaMmsl.

Onenka "3" cTaBHUTCS B CIEIYIONIEM CITyYae:
-- OoJbIIas 4acTh OTBETA YJOBIETBOPsIET TpeOOBAHUSAM K OTBETY Ha OLEHKY "4", HO B OTBeTe
OOHapyXHUBAIOTCS OTAENIbHbIE MpOOENbl, HE MPEnsATCTBYIOIIME ajbHEHIIEMy YCBOECHHUIO
IIPOrPaMMHOTI'0 MaTepHaa;
--CTYZICHT OOHapy>KMBaeT MOHMMaHHE Y4eOHOro MaTepuayia MPU HEIOCTATOUYHON TMOJHOTE
YCBOCHHS NOHATHH WIH HEMNOCIEI0BAaTEIIbHOCTH H3JIOKEHUS MaTepuaa, yMeeT INPUMEHSTh
MOJIyUYE€HHBIE 3HAHUS MpPHU PEIICHUH MPOCTHIX 3a/1ad C HCIOJIb30BAHUEM TOTOBBIX (OPMYJ, HO
3aTPYyAHSAETCS NPHU PEIIeHWH KAaueCTBEHHBIX 3aJad M 3aj4a4, TpeOyrolux Mpeodpa3zoBaHus
(opmyu;
-- yYaluiica BiajeeT 3HAHUAMM U yMEHUsMH B oObeme He MeHee 50 % copepkanus,
COOTBETCTBYIOILIETO TPOIPaMMHBIM TPEOOBAHUSIM.

Onenka "2" cTaBUTCS B CIEQYIOIIEM CIIyYae:
-- OTBET HEMPaBWJIbHBIN, OKA3bIBA€T HE3HAHWE OCHOBHBIX MOHATUMN, HETIOHUMAaHHE W3YYEHHBIX
3aKOHOMEPHOCTE W  B3aMMOCBsI3€H, HeyMeHHe paboTatb ¢  y4yeOHHUKOM, pelaTh
KOJIMYECTBEHHbIE U KAUECTBEHHBIE 3a/1a4H;
-- CTYJEHT HE OBJIa/Ie]l OCHOBHBIMH 3HAHHSIMHU M YMEHHSIMHU B COOTBETCTBUHU C TPeOOBAHUSIMHU
IPOrpaMMBl;
-- CTY/IEHT HE BJIaJieeT 3HaHUSAMH B 00beMe TpeOoBaHMil Ha oeHKy "3".

(IpuMeEpHBIiN) 3K3AMEHAL[I/IOHHBH71 BUJIET puctmmmune « DU3UKA»
Oobpazoseamenvhble pe3yibmamel, noodjexcauwiue nposepke (I1emeHmot):
OK 1-OK4, OKO9.

ITK1.1-I1K1.3, I1K2.1-11K2.4, ITK3.1-I1K3.3.
u1.OcHOBHBIE KHHEMATUYECKUE XapaKTEPUCTUKH JBUKEHUS TeJl: IEpeMelIeHHe, CKOPOCTh,
YCKOpEHHUE.
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2. DOmnextpuueckas eMkocTb. Konpencaropbel. CoenuHeHHE KOHIEHCATOPOB Oarapero.
OHeprus 31eKTPUIECKOro MoJIs.

3. JlazepHbIli HHMBEIUP HMCIOJB3YETCS AJsi COOJIOJICHUST POBHOCTH TMOBEpXHOCTU. Bosee
pacrpoCTpaHeHbl HMBEIHMPHI € J1a3epoM KpacHoro Igera (650 Hm). OnpenenuTb MOIIHOCTb
W3JTyUeHHS JTa3ePHOr0 HUBEINPA, eciir 3a 1¢ m3nyuaercst 9-10% horonos.
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