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1. [IacmopT KOMILIEKTA OLIEHOYHBIX CPEICTB
1.1. O61acTh NpUMEHEHUSI KOMILJIEKTA OLIEHOYHbIX CPeJACTB
KoMmuiekT o1ieHOYHBIX CpeICTB MpeIHa3HAYEH SIS IIPOBEPKU PE3YJIbTaTOB OCBOCHUS 001Ie00pa30BaTeIbHON UCITUTIIINHBI

OO/1.11 ®dusuka (manee -OO/1) o6pazoBarenpHOM nporpammel (Tanee -OI1) nmo cenmansHOCcTH 08.02.01 CTpOnTENBCTBO H

JKCIUTyaTalus 31aHUM U COOPYKEHUMU.

Ilinanupyembie pe3yJIbTAaThI OCBOCHUSA 0011e00pa3oBaTe/1bHOM JUCHUILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBe

PI'OC COO.

Oco6oe 3HaueHue auciuIuinHa uMmeeT npu popmuposanuu u pazsutun OK u [1K.

Koa v HanmeHoBaHue
(popmupyembIX
KOMIIeTeHII M

IInanupyemble pe3yjbTaThl 0CBOCHHUS THCIUIIIHHBI

3HaHusA U yMeHHS

OO0mue (IMYHOCTHBIE,
MeTanpeIMeTHbIEe)

JAucuuninHapHblie (MpeaMeTHbIe)

OK 01. Beibupats
CTIOCOOBI PeUICHHUs
3a1a4
npodeccrnoHaIbHOM
JeSITeIbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Yo01.01pacno3naBathb
3ajauy u/uinm npodiaemy
B IIpo(hecCHOHATEHOM
W/WIH COITUAIBHOM
KOHTEKCTE;

Yo 01.02
aHAJIM3UPOBATh 3a/1a4y
u/wim npo0ieMy u
BBIJIETISITh €€ COCTaBHbIC
qacTH;

VYo 01.03 onpenenstsb
STambl PeUICHs 3a/1a4H;
VYo 01.04 BbIABIATE U
3¢ (HEeKTHUBHO UCKATH
nHpopmanuro,
HEOOXOTUMYIO JUIS
peIIeHus 3a/1a4u 1/ Ui

JIP 24 rOTOBHOCTb K aKTUBHOM
JESITeIbHOCTH TEXHOJIOTHUECKON U
COLIMAJIbHOW HAIPaBIIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO JIEATEIBHOCTH;
JIP 25 unTepec K pa3auyHbIM
chepam npodeccrnoHaIbHOM
NeSITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HaHHBIN BBIOOp OyayIIen
npodeccuu U peann3oBbIBATh
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
MPII 01 camocTtosATensHO
(bopmMyIHpoBaTh U
aKTyaJIu3UpoBaTh MpolIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
MPII 02 ycranaBiuBaTh

ITP6 02 chopMupOBaHHOCTH YMEHHH paclio3HaBaTh
(dusnueckue sBIeHUS (IIPOLIECCh) U OOBICHITH UX HA
OCHOBE U3yYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKEHHUE, CBOOOHOE
MaJieHue TeJ, JBUKEHHE M0 OKPY>KHOCTH, HHEPLIUS,
B3aMMOJICHCTBHUE TeN, KoJebaTeIbHOe BUKCHHE,
pe30HaHC, BOITHOBOE IBIKEHUE; Tuddy3usi, OpOyHOBCKOE
JBUKCHHE, CTPOCHHUE KUIKOCTCH U TBEPIIBIX TEIl,
M3MeHeHne o0beMa TeJl MPU HarpeBaHUU (OXJIaKICHHUH),
TEIJIOBOE PaBHOBECHE, UCIIAPEHUE, KOHCH AU,
IUIaBJICHUE, KPUCTAJUIU3AIIMS, KUTIEHHUE, BIaKHOCTh
BO3/yXa, CBSI3b CPEAHEN KUHETUYECKON SHEPTUU
TEIUIOBOTO JIBH)KEHUSI MOJIEKYJT ¢ aOCOTIOTHOM
TEeMIIepaTypoH, MOBBILLICHUE JaBJICHUS ra3a MPHU ero
HarpeBaHuU B 3aKPHITOM COCY/I€, CBS3b MEKIY
rapaMeTpamu COCTOSIHUSI ra3a B M30IPOLIECCax;
ANEKTpU3aLUs TeJ, B3aUMOJICHCTBHUE 3aps/I0B, HATPEBAHHE




pooIeMBbl;

VY0 01.05 cocraBnsaTs
I1ad JeHCTBUS,

Yo 01.06 onpenensth
HE00XO0IMMBIE PECYPCHI;
Yo 01.08
pealin30BhIBATh
COCTaBJICHHBIN TJIaH

30 01.01 akTyanpHbIi
poeCCUOHABHBIN 1
COIMANbHBINA KOHTEKCT, B
KOTOPOM MPUXOIUTCS
paboTaTh U KUTh;

30 01.02 ocHOBHBIE
HUCTOYHUKU
uH(popManuu

U PECypCHI ISl peIICHUS
3a/1a4 ¥ npo0OyieM B
npodeccuoHaTEHOM
W/WITN COTTMATBHOM
KOHTEKCTE;

30 01.05 crpykTypa
TUTaHA JUIS PeIleHuUs
3ajad.

CYILLIECTBCHHBIN IIPU3HAK WU
OCHOBAHUS JJIs1 CPDABHEHH,
KiaccupuKanuu U 0000IICHHUS,
MPII 03 onpenensats nenu
JESTEIIbHOCTH, 33/1aBaTh
rapaMmeTpbl U KPUTEPUHU UX
JOCTUKECHMSI,

MPII 04 BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;
MPII 05 BHOCUTB KOPPEKTHBHI B
NeSITeNIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM,
OLIEHHUBATh PUCKH MOCIEICTBUN
NESTENBHOCTH;

MPII 10 popmMupoBaHre HAy4YHOTO
TUIIA MBIIUICHUS, BIIaJICHUE
Hay4YHOW TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATHAMU U
METOJIaMU;

MPII 12 BBISIBIATH NIPUYHUHHO-
CJIEICTBEHHBIE CBSA3H U
aKTyaJln3upoBaTh 3a1auy,
BBIIBUTATh TUIIOTE3Y €€ pPelleHus,
HaXOJUTb APIYMEHTBI IS
JI0Ka3aTesIbCTBa CBOMX
YTBEPKACHUMN, 3aJaBaTh [IapaMETPhI
U KPUTEPUU PELICHMUS;

MPII 13 ananu3upoBaTh
MIOJIyYE€HHBIE B X0J1€ PELLICHUS
3aJ1a4M pe3yJIbTaThl, KPUTHUYECKU
OLIEHHBATh UX TOCTOBEPHOCTH,
IIPOrHO3MPOBATh U3MEHEHHE B

IIPOBOJHMKA C TOKOM, B3aUMOJICHCTBUE MarHuTOB,
JJIEKTPOMAarHUTHask MUHAYKLHUA, JEUCTBUE MAarHUTHOTO
I10JIs1 HA IIPOBOJIHUK C TOKOM U ABIXKYIIMNCA 3apsf,
AJIEKTPOMarHUTHbIE KOJeOaHusl U BOJIHBL, IPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETA, OTPAXKEHHE, IPEJTOMIICHUE,
uHTepdepeHus, 1udpakums U NoJasIpU3alMs CBETa,
JHcTiepcus CBeTa; (POTOAIEKTpUIeCcKHii 3 PEeKT, CBETOBOE
JlaBJIeHNEe, BOSHUKHOBEHUE JIMHENYATOT 0 CIIeKTpa aToMa
BOZOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs
PaaMoOaKTUBHOCT;

I1P6 03 BnageHrEe OCHOBOIOIATAIOUIMMHU (PU3NIECKUMU
MOHATUSIMU U BETUYMHAMU, XapaKTEPU3YIOIHUMU
¢u3nueckue npoueccsl (CBsI3aHHBIMU ¢ MEXaHUYECKUM
JBUKEHHEM, B3aMMOJEHCTBHEM Tell, MEXaHUYECKUMU
KoJIeOaHUSMU M BOJIHAMH; aTOMHO-MOJIEKYJIIPHBIM
CTPOEHHEM BEILIECTBA, TEIJIOBBIMU MPOIIECCAMH;
ANEKTPUYECKUM U MATHUTHBIM OJISIMH, 3JIEKTPUUECKUM
TOKOM, JIEKTPOMAarHuTHBIMU KOJI€OaHUSMU U BOJTHAMU;
ONTUYECKUMHU SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSMM,
CTPOEHHEM aToMa U aTOMHOTO S7Jpa, PaIUOAKTUBHOCTBIO);
BJIaICHUE OCHOBOIIOJIATralOIUMHU aCTPOHOMUYECKUMU
MOHSTHUSIMH, TO3BOJIAIOIIMMHU XapaKTEpPU30BaTh MPOLIECCHI,
IIPOUCXOJAIINE HA 3BE3/1aX, B 3BE€3IHBIX CUCTEMAX, B
MEXTaJaKTUYEeCKON cpejie; ABMKEHNE HEOECHBIX Tell,
ABOJIIOLIMIO 3B€311 U BCeleHHoi;

[1P6 04 BnaneHue 3aKOHOMEPHOCTAMHU, 3aKOHAMU U
TEOpHUsAMU (3aKOH BceMHUpHOTO Tssrotenus, I, 11 u 111
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON
9HEPIrUH, 3aKOH COXPaHEHMS UMITYJIbCA, IPUHLIAIL
CYNEPHO3UIMH CUJI, IPUHLIUIT PAaBHOIIPABHOCTH
MHEPLHAIBHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEILIECTBA, a30BbIE
3aKOHBI, IEPBBIN 3aKOH TEPMOJUHAMHUKH; 3aKOH




HOBBIX YCJIOBHSIX;
MPII 18 ymeTh UHTETPUPOBATH
3HAHUSA U3 Pa3HBIX PEIMETHBIX
obnacre;

MPP 01 camocrosaTensHo
OCYIIECTBIISITh TO3HABATEIIBHYIO
JeSITeNIbHOCTb, BBISIBIISITh
poOJIeMBbI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE
3a/1aud B 00pa30BaTeIbHON
NEeSATEIbHOCTH U KU3HEHHBIX
CUTYaITUsX;

MPP 02 camocTtosTensHo
COCTABJISITH TUTAH PEIICHUS
MPOOGJIEMBI C YI€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHUI

COXPAHEHHUs NIEKTPUIECKOT0 3apsaa, 3akoH KyioHa,
3akoH Oma U1 ydacTKa Lenu, 3akoH OMa Jij1s1 TOJTHOM
3JIEKTPUYECKOM LIenH, 3aKoH J[>xoyns - JIeHna, 3aKoH
3JEKTPOMArHUTHOM MHIYKIWHU, 3aKOH COXPAHEHUS
SHEPIUH, 3aKOH IPSIMOJIUHEUHOIO PAaCIIPOCTPAaHEHUS
CBETA, 3aKOH OTPaXCHMS CBETA, 3aKOH NPEJIOMIICHHUS
CBETA; 3aKOH COXPaHEHUs YHEPTHUH, 3aKOH COXPaHEHUS
VMITYJIbCA, 3aKOH COXPAaHEHHUs dJIEKTPUUYECKOTO 3aps/a,
3aKOH COXPaHEHUsI MacCOBOI'0 YMCIIA, ITOCTYJIaThl bopa,
3aKOH Pa/IMOaKTUBHOTO paciaia); yBepeHHOe
HCIIOJIb30BAaHHUE 3aKOHOB U 3aKOHOMEPHOCTEH IPU aHAIN3E
(bu3NYECKUX SIBICHUN U MPOILIECCOB;

I1P6 05 ymeHue y4uThIBaTh TPAHULIBI IPUMEHEHHUS
M3YYEHHBIX (PU3MUECKUX MOJIeNIel: MaTepuaabHas TOUKa,
MHEpLUaabHas CUCTEMA OTCUETA, UCaIbHBIN Ia3; MOJIEIN
CTPOEHHS ra30B, KUJAKOCTEH U TBEPABIX TEJI, TOUCUHBII
JJIEKTPUYECKUN 3apANl, AACpHAst MOJEIb aTOMA,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Si7Jpa MPU PELICHUH
¢u3nyeckux 3aaad;

I1P6 07 cdopMupoBaHHOCTH YMEHUS pelIaTh pacueTHbIE
3aJ]auu C SBHO 3a/JaHHON (PU3UUECKOM MOJIEINbIO,
UCIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MIPUHIIMIIBI; HA OCHOBE
aHaJn3a yCJIOBUS 3a/1a4M BEIOUPATh (GU3UUECKYIO MOJEIIb,
BBIICIATH GU3NYECKUE BEJIUYUHBI U (OPMYIIbI,
HE00XOUMBIE JJIS €€ PELICHUs, IPOBOAUTH PACUETHI U
OLICHUBATh PEAIBHOCTD ITOJIyYEHHOTO 3HAYEHUS
(bu3n4ecKoil BEIMUMHBL; PelIaTh Ka4YeCTBEHHbBIE 3a/1a4H,
BBICTpPauBasl JOTMYECKH HEMPOTUBOPEUHBYIO LIETIOUKY
paccyKIEeHHUI ¢ OIIOPOM HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

I1Py 02 copMHPOBaHHOCTb CHCTEMbI 3HAHUH O
(u3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
JEHCTBYIOIMX HAa YPOBHAX MUKPOMHUPA, MAKPOMHpA U




MeraMupa, peCTaBIeHUI 0 BCeoOIeM XxapakTepe
(GU3NYECKUX 3aKOHOB; NIPE/ICTaBIECHUIN O CTPYKType
NOCTPOeHHS (PU3UYECKON TEOPUH, YTO TIO3BOJIUT OCO3HATH
poiib GyHIaMEHTAIbHBIX 3aKOHOB U MPUHIUIIOB B
COBPEMEHHBIX IPEJACTABJICHUSAX O IPUPOJIE, TIOHATH
IPaHULbl IPUMEHUMOCTH TEOPHi, BOSMOKHOCTH HX
MIPUMEHEHHUS [yl OIIMCAHUSI €CTECTBEHHOHAYYHBIX
SBJICHUU U MPOLIECCOB;

[1Py 03 copMHpOBaHHOCTH YMEHHSI pa3iIudarh yCIOBUS
MIPUMEHUMOCTH Mojiesiel (GU3NYeCcCKUX TeJ U MPOLEeCcCOB
(s1BIIEHMIT): MHEpIMATIbHAs CUCTEMA OTCYETa,
MaTepuagbHas TOYKa, PABHOYCKOPEHHOE JIBH)KEHUE,
cBOOOHOE MaJieHHe, a0COIIOTHO yrpyras aegopmanus,
abCOJTIOTHO yNpyroe U adCOIOTHO HEYNPYyToe
CTOJIKHOBEHUS, MOJIEJIE Ta3a, KUAKOCTH U TBEPIOTO
(KpHCTaJUIMYECKOT0) Tela, UACAIbHOTO ra3a, TOUYeYHbIN
3apsij, OAHOPOJHOE NIEKTPUUECKOE 110JIE€, OJHOPOIHOE
MarHuTHOE MoJjie, FapMOHUYECKHE KoJeOaHus,
MAaTeMaTUYECKUN MAsTHUK, UCATbHBIN TPy KUHHBIN
MasITHUK, TApMOHMYECKHE BOJIHBI, UI€AJIbHBII
Kosie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a; MOJIENIeH aToma,
aTOMHOTO s1/pa U KBAaHTOBOM MO/JIEJIH CBETA;

I1Py 04 chopMHPOBAHHOCTH YMEHUS OOBACHSTD
0COOEHHOCTH NMPOTEKaHUs PU3NUECKUX SBJICHUI:
MEXaHUUYECKOE JIBUJKEHUE, TEIJIOBOE ABM)KEHNE YaCTHULL
BEIIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE
nBkeHue, 1uddysus, ucnapeHue, KUMeHue u
KOHJICHCAllUs, TUIaBJIEHUE U KPUCTAJIN3aLIUs,
HaIIPaBJIEHHOCTb TEIUIONEPENAUH, MIEKTPU3ALNUHU TEL,
SKBUIIOTEHIIMAIBHOCTH [TOBEPXHOCTHU 3aPSKEHHOIO
IIPOBOJHMKA, dJIEKTPOMAarHUTHON UHIyKLIUH,
CaMOMHIYKIMH, 3aBUCUMOCTHU COIIPOTHUBIICHUS
MOJIYIIPOBOIHUKOB "p-" 1 "n-TUIOB" OT TeMIepaTyphl,




pe3oHaHca, UHTepEepeHIIH BOJH, TU(PPAKILINY,
JUCIIEPCUH, MIOJTHOTO BHYTPEHHETO OTPAXKEHUS,
dotorddekr, hruznueckre MPUHIIUILI CIIEKTPATHHOTO
aHanm3a u paboTel Jazepa, "anbda-" u "Oera-" pacnassl
sep, raMMa-u3iayueHue saep;

[TPy 05 chopmupoBaHHOCTH YMEHHI PUMEHSTH 3aKOHBI
KJIACCUYECKOW MEXaHUKH, MOJICKYJISIPHON (PU3UKH U
TEPMOJIMHAMUKH, HJIEKTPOJIUHAMUKH, KBAHTOBON (hU3UKH
JUIS aHAHM3a ¥ OOBSICHEHUS SIBICHUI MUKPOMUpA,
MaKpoOMHpa U MEramMHupa, pa3audaTh yCI0BuUs (TPaHUIIHI,
00acT) IPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB, TIOHUMATh
BceoOmuii xapaktep GyHIaMEHTaTIbHBIX 3aKOHOB (3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTUHU, 3aKOH COXPAHEHUS
HMMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTCHHUS, TIEPBBIA 3aKOH
TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsia, 3aKOH COXPAHEHUS YHEPTUN) U OTPAaHUYCHHOCTD
KCIIO0JIb30BaHUSI YACTHBIX 3aKOHOB; aHATU3UPOBATh
(hbU3MIeCcKre POIIECCH, UCTIONB3YsI OCHOBHBIE
MOJIOYKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH;
OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKEHUS, (DOPMYJIBI
KMHEMaTUKH PAaBHOYCKOPEHHOTO JIBHXKEHMUS,
npeoOpa3zoBanus ["anunest 11s1 CKOPOCTU U TIEpEMELICHHUS,
TpH 3akoHa HproTOHA, MPUHLIKIT OTHOCUTEIBHOCTH
lanunes, 3aKk0H BCEMUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUs UMITYJIbCa U MEXAHUYECKOU SHEPTUH, CBS3b
paboOTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM YHEPTHUH,
YCJIOBHSI paBHOBECHS TBEPAOIO TEJA; CBS3b JaBJICHUS
HJICAJIBHOTO Ta3a CO CPEAHEN KUHETHYECKON dHEPrue
TEIJIOBOT'O IBMXKEHUSI M KOHLIEHTPALIMEH ero MOJIeKyI,
CBSI3b TEMITEPATYPhI BEUIECTBA CO CPEIHEN KUHETUYECKOU
SHEPTUeH ero 4yacTull, CBSI3b JaBJIEHUS UICATBHOIO rasa C
KOHIICHTpAIlUe MOJIEKYJI U €r0 TeMIIePaTypou,
ypaBHeHUe MeHnneneeBa-KnanelipoHa, nepBblil 3aKOH




TEPMOAMHAMMKY, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX
IIpoLEeccax; 3aKOH COXPaHEHUs DJIEKTPUYECKOI0 3apsaa,
3akoH KysoHa, NOTeHIIMAIbHOCTD 3JIEKTPOCTATHUECKOT O
T0JIsl, IPUHLIUIT CYTIEPIO3UIINH FIEKTPUUECKUX TOJIEH,
3akoHa KynoHa; 3akonbl Oma ajis ydacTka Henu u s
3aMKHYTOM 3JIEKTpUYECKOM 1enu, 3akoH /xoynsa-Jlenna,
3aKOH AJIEKTPOMAarHUTHOM MHIAYKIMH, ITpaBuilo JleHna,
MOCTYJIAThI CTIEIUaIbHONW TEOPUN OTHOCUTEIHHOCTH
OiHIITelHA, ypaBHeHue DifHiTelHa 11 GpoTorddexra,
IIEPBBII ¥ BTOPOM nocTynaTtel bopa, npuHImn
HeornpenaeneHHocTH ['elizenbepra, 3ak0H COXpaHEeHUs
3apsijia, MacCOBOT'O YUCIIA U SHEPTHH B JIEPHBIX
peakuusx, 3aKOH paiMOaKTUBHOTO paclaja;

[1Py 06 copmMupoBaHHOCTH YMEHUM IPUMEHSTh
OCHOBOIOJIArarle aCTPOHOMUYECKUE MTOHATHUS, TEOPUH
Y 3aKOHBI JIsl aHAJIM3a U OOBSICHEHUS (PU3NUECKUX
IIPOLIECCOB, MPOUCXOIALINX Ha 3BE3/1aX, B 3BE3HBIX
CUCTEMaX, B MEKTaJIAKTUYECKOH cpesie; TBUKEHUS
HeOeCHBIX Tell, HBOJIOIMHU 3Be3]1 U BeenenHoii;

[TPy 07 chopmMupoBaHHOCTH YMEHHI UCCIIEIOBATH U
aHaJM3UPOBaTh pa3HOOOpa3HbIe (PU3HUECKUE SIBICHUS U
CBOMCTBa 0OBEKTOB, MPOBOAUTH CAMOCTOSATEIBHBIE
UCCIIEZIOBAaHMS B PEATIbHBIX U JIAOOPATOPHBIX YCIOBHSIX,
YUTATh U aHAJIU3UPOBATH XapaKTEPUCTUKU TPUOOPOB U
YCTPOMCTB, O0OBSCHATH NPUHIIHUIIBI UX pabOTBhI;

[TPy 08 chopMupoBaHHOCTH MPEICTABICHUNA O METOIaX
IIOJIy4YEHHUsI HAyYHBIX aCTPOHOMUYECKUX 3HAHUN;
BJIaICHUE YMEHUSIMH CaMOCTOSATEIbHO (POPMYJIHNPOBATh
LeJIb UCCIIeI0BaHMs (IPOEKTA), BBIABUIaTh TMIIOTE3bl HA
OCHOBE 3HaHUSl OCHOBOIOJArarwiux Gu3sniyeckux
3aKOHOMEPHOCTEN U 3aKOHOB, IPOBEPATH UX
AKCIIEPUMEHTAJIbHBIMU CPEJICTBAMU; TUIAHUPOBATDH U
IPOBOJIUTH (pU3HUYECKUE SKCIIEPUMEHTHI, OMMCHIBATH U




aHAJIM3UPOBATH MOJYYEHHYIO IIPU BBIIIOJHEHUU
JKCIEPUMEHTa HH(POPMALUIO, OIPEAEIATh JOCTOBEPHOCTb
II0JIy4E€HHOT'O pe3ybTarta;

[1Py 09 copmMupoBaHHOCTH YMEHHUSI pelIaTh pacueTHbIE
3aJla4¥ ¢ SBHO 33J]aHHON M HESIBHO 33JJaHHON (hHU3HUECKOM
MO/IEJIbIO: HA OCHOBAaHUM aHaJIN3a yCJIOBHs BHIOMPATh
¢du3nveckue MoJieNu, OTBeYaroIIre TpeOOBaHUIM 3a/1auH,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJaThl PU3MUECKUX TEOPHUHA MPU UCITIOJIb30BAaHUH
MaTeMaTHYeCKUX METOJIOB PEIICHHUS 3a]1a4, TPOBOJAUTD
pacyeTbl Ha OCHOBaHUU UMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI
pELIEHUS C YYETOM IOJIyYEHHBIX PE3YJIbTAaTOB; PEIIATh
KauecTBEHHbIE 3aJjaul, TpeOyrolie NPUMEHEHNs 3HaHU !
U3 Pa3HbIX Pa3JIeNIOB IIKOJIBHOTO Kypca (PU3UKH, a TAKXKe
WHTETpalyy 3HaHUI U3 IpYTruX MpeIMeToB
€CTECTBEHHOHAYUYHOI'0 LIUKJIA: BEICTPAUBATh JIOTHUECKYIO
LIETIOYKY PACCYKJICHHUI C OMOPOM HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHHUS;

[1Py 13 copmupoBaHHOCTH MOTHBALIMU K OyayIen
poeCCUOHATIBHOM IEATEILHOCTH 10 CIIEUATBHOCTSIM
(U3UKO-TEXHUYECKOTO MPOuIs

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHATTN3a U
WHTEPIpETAINN
uHpOpMaLIUU U
nH(pOpMaITMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUSI 32144
npodeccroHabHOM
JeSITeTbHOCTH

VY0 02.01 onpenenars
3a71auu JIsl TOMCKa
nHpopmanuu;

VYo 02.02 onpenenars
HE0OX0UMbIE
UCTOYHUKHU
uHpOpMaILNH;

VY0 02.03 nianupoBath
IpoIiecc OUCKa;
CTPYKTYPHPOBAThH

JIP 24 TOTOBHOCTB K aKTUBHOM
JIEeITEIbHOCTH TEXHOJIOTHUECKOHN U
COLIMAJIbHOW HAIIPaBIEHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSTH TaKyIO JEATEIHLHOCTD;
JIP 26 TOTOBHOCTH M CIIOCOOHOCTh
K 00pa30BaHUIO U
camMo00pa30BaHUIO HA IPOTHKEHUU
BCeH JKHU3HU,

MPII 07 BnageTh HaBBEIKAMHA

ITP6 01 copmMupoBaHHOCTD MPEICTABICHHUHA O POJIA U
MecTe (PM3UKHM U aCTPOHOMHH B COBPEMEHHOM HayYHOU
KapTHHE MHpa, O CUCTEMOOOpa3yIoliel ponu GU3NKU B
Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJIe POCCHMCKUX U 3apyOeKHBIX
YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU; TOHUMaHUE
(bu3MYeCKOl CYITHOCTH HAOIIOAaeMbIX SIBICHUN
MHUKPOMHpPA, MAKpOMUPA U METaMUPA; IOHUMAHUE POJIU
ACTPOHOMHUH B IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA U
JalbHENIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH, POJIH
(bu3uku B GOpMUPOBAHUU KPYro3opa v (PyHKIHOHAIBHON




MOJTy4aeMyto
UHPOPMALIHNIO;

Vo 02.04 BuImeadaTh
HauboJsee 3HAYNMOE B
nepeyHe HHPOpPMaInH;
VY0 02.05 ouieHuBath
MPAKTHYECKYIO
3HAYUMOCTh
PE3yJIbTaTOB MOUCKA;
Y0 02.06 opopmisaTh
PE3yJIbTAThI TTOKCKA,
MPUMEHSITh CPE/ICTBA
UH(POPMAIIMOHHBIX
TEXHOJIOTHUH JIst
pelieHus
npohecCHOHATBHBIX
3ajad;

30 02.01 HomeHkIatypa
UH(GOPMAIMOHHBIX
HUCTOYHUKOB,
MPUMEHSEMBIX B
npodeccHoHaNbHOM
JIeSITEIIbHOCTH;

30 02.02 npuembl
CTPYKTYpUPOBAHUS
uHpOpMaINH;

30 02.03 ¢popmar
odopMIIeHHS
pE3yJIbTaTOB IMOUCKA
uHpopmanuu,
COBpPEMEHHBIE CpPE/ICTBA

y4e0HO-UCCIIeIOBATEIbCKON 1
MPOEKTHOM ESTEIbHOCTH,
HABBIKaMU pa3perieHust Mpooiem;
MPII 09 oBmageHMEe BUIAMH
JESATEIBbHOCTH 110 MOJIYYEHHUIO
HOBOTO 3HAaHMUSI, €TO
WHTEPIIPETAINH, TPEOOPa30BAHUIO
Y IPUMEHEHHUIO B Pa3JIMYHBIX
y4eOHBIX CHUTyaIUsIX, B TOM YHCIIE
IIPYU CO3JJaHUH YUEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

MPII 21 BnaneTs HaBEIKAMH
MoJTy4eHus: HPOpMAIUHU U3
HMCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIISITh
TTOUCK, aHAJIN3, CHCTEMAaTH3AITHIO U
HMHTEPIIPETANIO HH)OpMAIH
pPa3IUYHBIX BUJIOB U (hOpPM
MpeACTaBICHUS;

MPP 01 camocTosiTeNbHO
OCYLLIECTBIISITh TO3HABATEIIbHYIO
NEeSTETbHOCTb, BBISIBIISITH
MpOoOJIeMBI, CTAaBUTh U
dhopmynupoBaTh COOCTBEHHBIC
3a/1a4u B 00pa3oBaTEIbHON
NEeSATETLHOCTH U KU3HEHHBIX
CUTYyaIusX;

MPP 02 camocTtosaTensHO
COCTABJISITh TUIAH PELICHUS
MPOOJIEMBI C YIETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEIIOYTEHUI

IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS] PAKTUUYECKUX
3az1ay;

ITP6 09 copmupoBaHHOCTH COOCTBEHHOM MO3UIIUHU TIO
OTHOIIICHHUIO K Qu3ndeckoi nHpopMalnu, MoayyaeMon u3
Pa3HBIX UCTOYHUKOB, YMEHUI HCIIOIB30BaTh U(PPOBBIC
TEXHOJIOTHH JIJISl IOMCKA, CTPYKTYPUPOBAHMS,
WHTEPIIPETAINH U IPEJICTABICHUS YIeOHOW U HAyYHO-
MOMYJISIpHON MHPOPMAIINK; pa3BUTHE YMEHUN
KPUTHUYECKOTO aHAIH3a MOoTy4aeMoi HHPOopMaIu;

[TPy 01 cpopmMupoBaHHOCTH MOHUMAHUS POTH (PUZHKHU B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COUMAIIBHON U
ATHUYECKOH cdepax AedaTeIbHOCTH YeJI0BEeKa; pOJIU U MEeCTa
(U3HUKN B COBPEMEHHON HAYYHOM KapTUHE MHPA; POIH
aCTPOHOMHUH B MIPAKTHUUECKOH JEITEIbHOCTH YEJIOBEKa 1
JanbHENIIeM HayYHO-TEXHUYECKOM Pa3BUTHH;

[1Py 06 cdopmMupoBaHHOCTD YMEHHM IPUMEHSTh
OCHOBOIIOJIaraixe aCTPOHOMUYECKUE TTOHITHS, TEOPUU
Y 3aKOHBI JIsl aHAIM3a U OOBSICHEHUS (PU3NUECKUX
IIPOLIECCOB, MPOUCXOIALINX Ha 3B€3/1aX, B 3BE3IHBIX
CUCTEMaX, B MEKTAJIAKTUYECKOM cpesie; TBUKECHUS
HeOeCHBIX Tell, HBOJIOIMHU 3Be3] U Beenennoii;

[TPy 08 chopMupoBaHHOCTH MPEICTABICHUNA O METOIaX
MOJIyYEHUsI HAYYHbIX aCTPOHOMUYECKUX 3HAHUIA;
BJIaICHUE YMEHUSIMH CaMOCTOSATEIbHO (POPMYIIHNPOBATH
1[eJTb UCCTIeI0OBaHus (MPOEKTA), BBIIBUTATh TUIIOTE3bI HA
OCHOBE 3HaHUSI OCHOBOMOJArarwimx Gpusniyeckux
3aKOHOMEPHOCTEN U 3aKOHOB, POBEPATH UX
AKCTICPUMEHTAILHBIMU CPEACTBAMU; TIJIAHUPOBATH U
MPOBOANTH (PU3UUECKHE SKCIIEPUMEHTHI, OMUCHIBATH U
aQHAJTM3UPOBATH MOJYYCHHYIO TIPU BBHITTOJTHCHUHT
AKCIIEPUMEHTa WH(OPMAILINIO, OTIPEIENATh JOCTOBEPHOCTD
MIOJIy4E€HHOTO pe3yibTara;

[1Py 11 oBnaseHue pa3nuyHbIMU CrIOCOOaMH PabOTHI C




U yCTPOMCTBA

uHpopManuei GU3NIECKOro CoepKaHus ¢

nHPOpPMATH3AUU HCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX
TEXHOJIOTUM, pa3BUTUE YMEHUM KPUTUUECKOI0 aHAJIN3a U
OILIEHKH JIOCTOBEPHOCTH TIOTy4aeMOil HHPOPMAIINH;
OK 04. O¢dpextuBHO Vo0 04.01 JIP 24 roTOBHOCTb K aKTUBHOM I1P6 10 oBnageHne ymMeHHSIMA pabOTaTh B TPYTIIIE C

B3aUMO/ICHICTBOBATH U
paboTath B KOJUIEKTHBE U
KOMaH1e

OpraHu30BbIBaTh pabOTy
KOJUICKTHBA U KOMaH/IbI;
Yo 04.02
B3aHMO/ICHCTBOBATH C
KOJUIETaMH,
PYKOBOJZICTBOM,
KJIMEHTaMH B XOJIe
npodecCHOHATTLHOM
JICSITETEHOCTH;

30 04.01
MICUXOJIOTHYECKHE
OCHOBEI JICATEIIHHOCTH
KOJIJICKTHBA,
MICUXOJIOTHYECKHE
0COOEHHOCTH JTUYHOCTH;
30 04.02 ocHOBBI
MIPOEKTHOMN
JIESITEIIBHOCTH

JeATEIbHOCTH TEXHOJIOTUYECKON U
COLIMAJIBHOM HaNPaBJIEHHOCTH,
CIOCOOHOCTH UHUIIUUPOBATH,
IUTAHUPOBATh U CAMOCTOSTENILHO
BBITOJTHATD TAKYIO JIESTEIbHOCTH;
MPII 03 onpenensite neau
JeATeNIbHOCTH, 33]1aBaTh MapaMeTphl
Y KPUTEPUU UX JTOCTIKEHHS,

MPII 04 BbIsBIATH

3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B

paccMaTpuBaeMbIX SIBICHUSX;
MPII 05 BHOCUTH KOPPEKTUBBI B
JeSTeIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIETISIM,
OLIEHUBATh PUCKU TIOCIIE/ICTBHIA
NeSITENTLHOCTH;

MPII 13 ananu3upoBarb
MOJIyYEHHBIE B XOJ€ pEUICHUs
3aJlauM Pe3yJIbTaThl, KPUTHUYECKH
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

MPII 18 ymeTh UHTETPUPOBATH
3HAHUS U3 Pa3HbBIX MPEIMETHBIX
obnacrei;

MPK 03 Bnagets pa3inyHbIMU
criocobaMu OOIIEHUS U

BBITIOTHEHUEM PA3IHUYHBIX COIMATBHBIX POJICH,
TUTAHUPOBATH PabOTy TPYIIIBI, PAIIMOHAEHO
pacmnpenensTh qesTeIbHOCTh B HECTaHAAPTHBIX
CUTYaIIUX, aIEKBATHO OLICHUBATh BKJIAJ] KaXKJ0TO U3
Y4aCTHUKOB TPYIIIHI B PEIICHHE pacCCMAaTPUBAEMOM
poOIEMBI;

[1Py 12 oBnajeHue opraHU3aMOHHBIMH U
MMO3HABATEIBHBIMU YMEHUSMHU CaMOCTOSTEIIEHOTO
MPUOOpPETEHNUsI HOBBIX 3HAHHH B MPOIIECCE BHIMOTHEHUS
MIPOEKTHBIX U y4EeOHO-UCCIEA0BATEILCKUX padoT,
YMEHHSIMH paboTaTh B IPYIIIIE C BHIIIOJIHEHUEM
Pa3IMYHBIX COIMATBHBIX POJIEH, TUIAHUPOBATH PaboTy
TPYNIbL, PAlMOHAIEHO PACHPEENATh AesTeIbHOCTD B
HECTaH/IAPTHBIX CUTYyAIHsIX, aJICKBATHO OIICHUBATH BKJIA]T
Ka)KJIOTO U3 YYaCTHUKOB TPYMIIbI B PELICHUE
paccMaTrpuBaeMoi poOJIeMBI;

[TPy 13 copmupoBaHHOCTH MOTHBAILIMH K OyayIIen
poheCCUOHATBHOMN IEATENILHOCTH T10 CTICIHATEHOCTSIM
(hUBUKO-TEXHUUECKOTO MPOhHUIsS




B3aMMOICHCTBUS,

MPK 04 apryMeHTUPOBAHHO BECTH
JIAJIOT, YMETh CMSIr4aTh
KOH(JIMKTHBIC CUTYAITHH;

MPK 05 pa3BepHyTO U JIOTHYHO
M3JIaraTh CBOIO TOYKY 3PSHHUS C
HCIIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MPK 08 npunumars nemnu
COBMECTHOH JICITEIIFHOCTH,
OPraHM30BBIBATH U KOOPAMHHUPOBATH
NENUCTBUS IO €€ JOCTHIKEHHUIO:
COCTaBJIATH ILJIaH JCHCTBUM,
pacmpenessiTh PO C YIeTOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHOU PaOOTHI,
MPP 08 naBaTh OIIECHKY HOBBIM
CUTYyAISIM, BHOCUTh KOPPEKTHUBHI B
JEATEeIILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IETISIM;
MPP 16 conmaibHBIX HABLIKOB,
BKJTFOYAOIINX CIIOCOOHOCTh
BBICTPaNBaTh OTHOLLEHUS C IPYTUMHU
JIFOIbMU, 3a00TUTHCSI, TPOSBIISITH
MHTEPEC U pa3peniatb KOH(IUKTHL;
MPP 18 npuHuMaTh MOTHUBBI U
apryMEeHTbI IPYTHX JIFOJEH Ipu
aHaJIM3e Pe3yJIbTaTOB JICATEIILHOCTH;
MPP 19 npusHaBath cBOE IpaBo U
MIPaBO JIPYTHX JIFOJICH Ha OIIHOKH;




OK 07. CopnelicTBOBaTh
COXPAaHEHHUIO
OKpYKarolleu Cpenbl,
pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHHUHU KJIMMaTa,
TIPUHIIAITEI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO JAeCTBOBATH
B UPE3BBIYAHBIX
CUTYaIUAX

Y0 07.01 cobmonaTsh
HOPMBI DKOJIOTUYECKON
0e30IacHOCTH;

VY0 07.02 onpenensite
HaTPaBIICHUS
pecypcocOepexeHus B
pamKax
npodeCCuOHAIBHON
JESTEIBHOCTH 110
npogeccuu
(cneyuanvrocmu);

30 07.03 mytu
obecrieyeHus
pecypcocOepekeHus;

JIP 27 cpopMHPOBaHHOCTH
9KOJIOTHYECKOU KYJIBTYPBI,
IIOHUMAHUE BIIMSHUS COLUAIILHO-
HSKOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHHE IIPUPOIHOM U
COLIMAJIBHOM Cpeibl, OCO3HAaHUE
rJ100aIBbHOTO XapakTepa
9KOJIOTMYECKUX MpoOIieM;

JIP 28 nianupoBaHue u
OCYIIECTBIICHUE ACUCTBHIA B
OKpY KaroIllei cpeie Ha OCHOBE
3HaHUA LeJIeN yCTOMYMBOrO
pa3BUTHUSA YEIIOBEYECTBA;

MPII 21 BnaneTs HaBEIKAMH
MOJy4YeHUs UHPOPMALIUU U3
HCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIBHO OCYILECTBIISIT
MOKCK, aHaJIN3, CHCTEMAaTU3AaLIUIO U
MHTEpHpeTanuio nHpopMaluu
pa3IMYHbIX BUJOB U (hopM
IIPE/ICTaBIICHMS;

MPK 05 pa3BepHYTO U JIOTUMHO
M3J1araTh CBOK TOUKY 3PEHUS C
HCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

MPP 01 camocrositensHO
OCYILIECTBIIATH [103HABATEIBHYIO
JeSTeIIbHOCTb, BBISIBIIATH IPOOJIEMBI,
CTaBUTh U POPMYIUPOBATH
CcOOCTBEHHEIE 331244 B
00pa30BaTesIbHOM AESTENBHOCTH U
KU3HEHHBIX CUTYaIUSIX;

MPP 03 naBaTh OlIEHKY HOBBIM

ITP6 08 copmMupoBaHHOCTH YMEHUS PUMEHSITh
TOJTyYEHHBIEC 3HAHUS JIsI OOBSICHEHUS YCIOBHUI
MpoTeKaHus (GU3NUECKUX SBICHUN B IPUPOJE U AJIS
MIPUHATHUSA IPAKTUYECKUX PELICHUH B IOBCEIHEBHON
KU3HU T 00ecTieueHrsT OE30TTaCHOCTH MPU OOPAICHUH C
OBITOBBIMU TPUOOPAMU M TEXHUYECKUMH YCTPOIICTBaMH,
COXPaHEHUS 3/I0POBBS U COOIOICHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPY KAIOIIEH Cpelie;
MMOHUMAaHUE He0OXOIUMOCTH TPUMEHEHHUS JOCTUKECHHIM
(DU3HUKY ¥ TEXHOJIOTH JIJIsl pallMOHATILHOTO
MIPUPOOTIONB30BAHMS;

[TPy 10 chopMupoBaHHOCTH YMEHHI aHAIU3UPOBATH U
OLICHUBATH MOCIEACTBUS OBITOBOI M MPOU3BOJICTBEHHOM
NESATSIIbHOCTH YEJIOBEKA, CBSI3AHHON C (PU3NICCKUMU
MPOIIeCCaMHu, C IMTO3UITHI YKOJIOTHYECKON 0€30MMacHOCTH;
MPEeACTABICHUH O pallMOHAIIBHOM MPUPOIONOJIb30BaHUH, &
TaK)X€ Pa3yMHOM HCIIOJIb30BAHUU JOCTHXKCHUN HAYKH U
TEXHOJIOTUM IJI TaIbHEHIIIErO Pa3BUTHS YEJIOBEUYECKOTO
o011ecTBa;




CHUTYaIUsIM;
MPP 05 nenats 0co3HaHHBIIM BBIOOD,
apryMeHTHUpOBATh €ro, Oparh
OTBETCTBEHHOCTb 32 PEIICHHUE;

11K 4.3. BEINOIHATE
JIMarHOCTUKY U OLICHKY
TEXHHUYSCKOT'O COCTOSHUS
OTJIETLHBIX
KOHCTPYKTUBHBIX
3JIEMEHTOB 3JIaHUI

VYV 4.3.01npoBepsThb
TEXHHUYECKOE COCTOSTHHE
KOHCTPYKTHUBHBIX
AIIEMEHTOB, 3JIEMEHTOB
OTJIeJIKU BHYTPEHHUX U
HapYKHBIX
MMOBEPXHOCTEU U CUCTEM
WH)XCHEPHOTO
000pya0BaHUS 0OIIETO
UMYIIECTBA KUIIOTO
3/IaHUS;

34.3.01 meToanl
BU3YaJbHOTO U
HHCTPYMEHTAILHOTO
o0ce10BaHus

JIP 24 rOoTOBHOCTEL K aKTUBHOM
IEeATEIbHOCTH TEXHOJIOTHUECKOH 1
COLMAJIbHOW HANPAaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD,
IJITAHUPOBATh M CAMOCTOSATEIHLHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;
MPP 01 camocTOSTEIEHO
OCYIIECTBIISITH TIO3HABATEIbHYIO
JIeSITEIIEHOCTD, BHISBIISATE
MpoOJIEMBbI, CTABUTh U
(dhopMyIIpOBaTh COOCTBEHHBIC
3a/1aud B 00pa3oBaTeIbHON
JIEITEIIFHOCTU U JKU3HCHHBIX
CUTYyalusX;

MPP 02 caMocTOSTEIBEHO
COCTABJIATH TUIAH PEIICHUS
MPOOJIEMBI C YI4ETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;
MPP 03 naBaTh OLIEHKY HOBBIM
CUTYaIUSIM;

MPP 05 nenxate 0cO3HAHHBIN
BBIOOp, apTyMEHTHUPOBATh €T0,
OpaTh OTBETCTBEH-HOCTD 32
pelieHue;

MPP 06 oniesnBats
MIPUOOPETEHHBIN OIIBIT;

MPP 11 ymeTh olleHUBaTh PUCKHU U

[1P6 06 BnameHHe OCHOBHBIMH METOJJaMH HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMBIMH B (DU3HKE: TPOBOIUTH MPSIMBIE
Y KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIMYUH, BEIOUpast
ONTUMAJIbHBIN CIIOCO0 M3MEPEHHUS U UCIIONb3YsI U3BECTHBIE
METO/Ibl OLIEHKU NOTPEIIHOCTEN N3MEPEHU, TPOBOJAUTD
HCCIIeIOBAaHHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH C
HCIOJIb30BaHUEM IPSMBIX U3MEpPEHUl, 00bICHATD
MOJTyYSHHBIE Pe3yJIbTAThI, UCIIONB3YS (PHU3NUIECKUE TEOPHUH,
3aKOHBI ¥ TIOHSTHSA, U JIEJIaTh BHIBOJIBL; COOTIONATH
npaBuia 6€30MacHOro Tpy/ia MPH MPOBEICHUN
HCCIIeZIOBAaHUM B paMKax y4eOHOI0 SKCIIEpUMEHTA U
yueOHO-UCCIIEI0BATENIbCKOM NesATETbHOCTH C
HCIOJIb30BaHUEM LIU(POBBIX U3MEPUTEIBHBIX YCTPONUCTB U
nabopaTopHOTro 000pyR0BaHMs; CHOPMHUPOBAHHOCTH
MIPEICTAaBICHUI O METOAAX MOTYyUEHUS HAyUYHBIX
ACTPOHOMHUYECKUX 3HAHUM;

I1P6 07 chopMHPOBAaHHOCTh YMEHUS pelllaTh pacueTHbIE
3aJ]auu C SBHO 3a/JaHHOM (PU3UUECKOM MOJIEIbIO,
UCHONb3Ys (PU3NYECKHE 3aKOHBI M IPUHLIUIIBI; HA OCHOBE
aHaJIM3a yCJIOBUS 33J]a4M BEIOMPATh GUZNYECKYIO MOJIEIb,
BBIIEIATH (PU3NUYECKHUE BEIUIHHEI U (POPMYJIHI,
HEOO0XOIUMBIE JJIS €€ PELICHHUS, IPOBOAUTH PACUETHI U
OLIEHUBATh PEAJILHOCTD [10JIyYEHHOT'O 3HAUECHHUS
($u3nUecKoil BETMUNHBIL; pelIaTh KaYeCTBEHHbIE 3a/1a4H,
BBICTPanBas JOTMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
pacCyKJIE€HHI C OMOPOM HA M3YyUYEHHBIE 3aKOHBI,




CBOCBPCMCHHO IMPUHHUMATDH
pEeIICHHA 110 UX CHUKCHHIO

3aKOHOMEPHOCTHU U (PU3HUECKUE SBIICHHUS;

I1P6 10 oBnasgeHue yMeHUSIMU paboTaTh B IPYIIIE C
BBIIIOJTHEHUEM Pa3JIMYHBIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy Py, PAllMOHATIBHO
pacnpenensiTh JesTeIbHOCTh B HECTaHAapTHBIX
CUTYalUsX, aJIEKBATHO OLIEHUBATh BKJIa/ KaKJ0TO U3
YYaCTHUKOB I'PYIIIBI B pELIEHHE pacCMAaTPUBAEMOM
poOIEeMBI;

[TPy 07 copmMupoBaHHOCTH YMEHHI UCCIEIOBATH U
aHAJIM3UPOBaTh Pa3HOOOpa3HbIe (PU3HUECKUE SIBICHUS U
CBOWCTBA 0OBEKTOB, IPOBOJIUTH CAMOCTOSITEIIbHbIE
UCCIIEIOBaHMS B peabHbIX U J1a00paTOPHBIX YCIOBHSIX,
YUTATh U AHATM3UPOBATH XapaKTEPUCTHKHU MPHOOPOB U
YCTPOHCTB, OOBSCHATH IPUHIIUIIBI UX PabOTHI;

[1Py 09 cdopMHpOBaHHOCTH YMEHHS pelIaTh pacueTHbIE
3aJjauu C SBHO 3a/laHHON M HESBHO 33aJJaHHOH (u3nueckoi
MO/IEJIbIO: HA OCHOBAaHUM aHAJIN3a yCIIOBUS BIOUPATh
¢u3znyeckre MoJIeH, OTBeYarolue TpeOOBAHUAM 3a/1a4H,
MPUMEHSATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIAThl (PU3UUECKUX TEOPHIA IPU MUCTIOJIb30BAHUH
MaTEMaTUYECKUX METOJI0OB PEIICHHUS 33]1a4, IPOBOAUTH
pacdeTbl Ha OCHOBAaHUU UMEIOIINXCS JAHHBIX,
aHAJIN3UPOBATh PE3YNbTATHI U KOPPEKTHUPOBATh METO/IbI
PEIICHU ¢ YYETOM IOJIyYEHHBIX PE3YyJIbTaTOB; PEIIATh
KauecTBEHHbIE 3aJjaul, TpeOyole NPUMEHEHNs 3HaHU I
U3 Pa3HBIX Pa3JIeNIOB MIKOJIBHOTO Kypca (PU3UKH, a TAKKe
MHTETpalyy 3HaHUI U3 IpYTuX MpeIMETOB
€CTECTBEHHOHAYUYHOI'0 LIMKJIA: BEICTPAUBATh JIOTHUECKYIO
LIENIOYKY PACCy’KJIEHUH C OIIOPON HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

[1Py 13 copmupoBaHHOCTH MOTHBAIIMM K Oy yIIen




poeCCUOHATIBHOMN IEATEILHOCTH 10 CIIEHUATBEHOCTSIM
(U3NKO-TEXHUYECKOTO MPOQHIIs.




1.2 CucreMa KOHTPOJSI M OHEHKHM OCBOCHHMS IPOrPaMMbI
001eo0pa3oBaTeIbHON JUCUUIJINHBI
1.2.1. ®opmsel mpomexxyTouHoi artectaunu mo OO/]

O0meoOpa3oBaTe/ibHasi AUCHHUIIMHA @DopMbI IPOMEKYTOYHOM ATTECTAIUN

OO/I.11 ®uzuka DK3aMeH

1.2.2. Opranuzanus TEKYILIETrO KOHTPOJsS YCIEBAEMOCTH, MPOMEKYTOUHOM
aTTeCTalldd 10 WUTOraM  OCBOGHMSI  MpPOrpaMMmbl  00I€00pa3oBaTeIbHON
JUCITUTUTUHBI.

Kontpons u  omeHka  pe3ynbTaroB  OOy4YeHUST  OCYIIECTBISETCS
npenojaBaTesieM B IpollecCe€ MPOBEACHUS  MPAKTUYECKUX  3aHATUM U
7ab0opaToOpHBIX pPabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOyYarOUUMUCS
WHINBUIYAbHBIX  3aJaHuil. Pe3ymbrarel  0OyueHHs  ONPENENsioT,  4YTO
oOyyaromuecs: JOJKHBI 3HATh, MOHUMAaTh U JEMOHCTPUPOBATH IO 3aBEPIICHUU
U3YYEHUS AUCIUTUIMHBI.

Jns popMupoBaHusi, KOHTPOJS M OIEHKH PE3yJbTaTOB OCBOCHUS yueOHOMH
JUCHUIUIMHBI UCTIONB3YETCSl CUCTEMa OIICHOYHBIX MEPOIPHUSATUM, MPEICTABIISIONIAS
co00Ol KOMIUIEKC YYEOHBIX MEpOINPHUATUN, COTJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenuss u copmynupoBanHbix ¢ ydetom @OI'OC COO (mpeameTHble
pe3ynbTaThl o auctuuminae) u ®I'OC CIIO.

2. 3agaHmsi JA  KOHTPOJsI M  OLEHKH OCBOEHHSI TPOrpamMmbl
0011e00pa3oBaTeJIbHON JUCHUUILJINHBI

2.1.1. OneHo4YHbIe MATEPHUAJIBI JISI BXOJHOT0 KOHTPOJIA
Pexomenaanum mo mepeBOAy TMEPBUYHBIX OaJJI0B B OTMETKHM IO
NATHOAJILHOH IIIKAJIe

MakcumanbHOE YHUCIIO OAJIJIOB, KOTOPOE MOXHO MOJYYUTh 3a MPaBUIbHOE
BBITIOJIHEHUE BXOJHOM KOHTPOJIbHOM paboThl, coctaBisieT 10 6annos (1 Gamn 3a
Ka)KJ10€ MTPAaBUJIBHO BBINIOJHEHHOE 3a1aHUE).

OT1MmeTKa N0 NATHOAILHOM HIKAJe IHepBuyHbIe 0a/LIIBI
«2» 0-4
«3» 5-7
«4» 8-9
«5» 10




KonTpoabnas padora

1. Ha pucyHke moka3aHa MEH3YpKa C >KHIKOCTBbIO. BbIOepuTe TpaBHILHOE
YTBEPKICHHUE.

1) llena geneHust MEH3ypKU paBHA 2 MIL.

2) O6beM XHUAKOCTH B MEH3YPKE OOJIbIIE 25 MII.
3) Llena nenenust MeH3ypku pasHa 0,5 mur.

4) Mensypka — mpubop JJist u3BMepeHus oobema
razoo0pa3HbIX TeJl.

2. Ha crone HaxomsTcs Tpu OpycKa OJIMHAKOBBIX pa3MepoB U Macchl. Kakoit u3
HUX OKa3bIBAaeT HA CTOJI MEHbIIIEE JaBieHue?

1.

2) 2. 1

3) 3.

4) bpycku OKa3bIBalOT OJMHAKOBOE

JIaBJICHUE.

3.  YcTraHoOBUTE COOTBETCTBUE MEKAY (DU3MUECKUMH MOHATHIMHU U IPHUMEPAMH.

K xaxmoit mo3uuu nepBoro cTondia moadepuTe COOTBETCTBYIOUIYIO TO3HUIINIO U3
BTOPOr0 CTOJIOIA W 3amuIIuTe B TaONMUIly BbIOpaHHbIE HUGPHI MOJ
COOTBETCTBYIOIIIMMH OyKBamu.

OU3NYECKHUE [TOHATUA [TPUMEPHI

A) puznueckas BeIUIHHA 1) Teruonepeaua
b) enununa punyeckoil BETUYHHbI 2) paboTa cuIIbl
B) npubop 11s usmepeHust Gu3nuecKor BeTMIUHBI 3) KOHBEKIUS

4) maHoMeTp
5) MuTUMETp

3anumute B OTBET U(MPHI, PACTIONIOKHUB UX B MOPSIKE, COOTBETCTBYIOIIEM OyKBam

A b B

4. Ha pucyHke mpencTaBiieHbl TpadUKd 3aBUCHMOCTH KOOPAMWHATBHI X OT
BPEMEHH f JJI UETBIPEX TEJI, ABWKYLIUXCS BIOJIb ocu OxX.

Hcnonb3ysi pUCYHOK, BBIOGPUTE U3 MPEIOKEHHOTO TEpPEUHsl JBa BEPHBIX
YTBEPXKICHHUA. Y KAKUTE UX HOMEpA.



1) Touka B cooTBercTBYeT BCcTpeue Ten 2 u 3. v ik )
2)B Touke b HampaBieHue CKOpoCcTH Tena 2

MU3MEHWIOCH Ha IIPOTUBOIIOJIOAKHOE. —~—r '
3) Teno 2 aBUXKETCS paBHOYCKOPEHHO.

4) Teno 3 ABUKETCSI pABHOMEPHO MPSIMOJIMHENHO. of /b i,c

5) B HauanpHbIi MOMEHT BpemeHU Tena 2 u 4
MMEJ OAUHAKOBBIE KOOPIUHATBHI.

5. Ha mnokosmeecss Teno, Haxodmieecs Ha TJAAKOM TOPU30HTAIBHON
IJIOCKOCTH, B MOMEHT BpeMEHHM ¢ =0 HauYMHAIOT IEUCTBOBATH ABE FOPU30HTAJIBHbBIC
cwibl (cM. puc.). Onpenennre, Kak 1OCje ITOr0 U3MEHSIOTCS CO BpEMEHEM MOJYJIb
CKOPOCTH TeJa U MOJYJIb YCKOPEHMS Tella.
F=1H F,=25H
- -

Ll L L LLLLLL -
X

JI71d KK 1oM BEJTMYHUHBI ONIPEICIIMTE COOTBETCTBYIOIIMN XapAKTEP U3MECHEHMUS:

1) yBenmmuuBaercs

2) yMeHbIIaeTcs

3) HEe U3MEHSIETCs

3anuimuTe B TaOMuIly BhIOpaHHBIE HUQPHI I KaKIOW (PU3MYECKON BEIIMYUHBI.
udpser B 0TBETE MOTYT MOBTOPSITHCS.

Moaynb CKOpOCTH Monynb ycKOpeHus

6. JlaH rpaduk 3aBHCHMMOCTH IPOEKIMHA CKOPOCTH Teia OT BpeMeHH. Kakoi
y4acTOK Tpadka COOTBETCTBYET PAaBHOMEPHOMY JBUKCHHIO Teja?

v, M/cA 1. OA
40 2. AB
10 A 3. BB
20 b B 4. Bl
10 l,- -
0f 1 2 3 4 5.64«c
7. YCTaHOBI/ITe COOTBETCTBUC MC)KI[y CI)OpMy.HaMI/I JJIA pacqéTa (1)PI31/I‘-ICCKI/IX

BEJIMYMH U Ha3BaHUSMU 3TUX Beau4MH. B hopmynax ucnosnb30BaHbl 0003HAUECHMUS:
m — mMacca Tella; U —CKOpPOCTh Te€Ja; a — ycKopeHue Tena. K kaxnoil nozunuu
nepBoro croidia noadepuTe COOTBETCTBYIOUIYIO MO3MIIMI0 BTOPOTO CTOJONA U
3aMUIIATE B TAOIHILY BHIOpaHHBIE TU(PHI 110]] COOTBETCTBYIOIIMMU OyKBAMH.



OOPMVIIA OU3NYECKAS BEJIMYNHA
A)mo 1) pabota cuibl
b) ma 2) MOJTyJTh IMITYJIbCA TEJIa
3) MOZlyJTb paBHOJCHCTBYIOIIEH CHUIIBI

4) naBieHue

8. Ha pucyHKe npeacTaBiaeH rpa@uK 3aBUCHMMOCTH KOOPAMHATHI Teaa OT
BPEMEHU.
X.CMA

20

0f 2 4 6 /& 10 12 L¢

20

AMITUTY 12 U IEPUOJT KOJIEOAHUI paBHBI:
1)20cm; 4 ¢ 2)0,2M; 6 ¢ 3)0,2m; 8¢ 4)20 cm; 12 c.

9. VYcranoBure cooTBeTcTBHE (Jormueckyro mapy). K kaxkmoit cTpoke,
OTMEUEHHON OYKBOM, mogdepute hopmyiy, 0003HaUCHHYIO U(PPOH. 3anumure B
TaOJIHITy BEIOpAaHHBIE ITUGPHI IO COOTBETCTBYIONUMU OYKBaAMH.

A) 3akon I'yka 1.GmM /¥
b) 3akoH BCeMHpPHOTO TATOTCHHS 2. Blisina
B) Bropoii 3akon HetotoHna 3. kAl
I') Cuna Amnepa 4.U/R
5.ma
A b B r

2300 o7
10. CxoabKO HEHTPOHOB COAEPIKUT AAPO U30TONA MATHUS Mg
1)25 2) 12 3) 37 4)13.
ITaJIOHbI 0TBETOB
1 2 3 4 5 6 7 8 9 10
3 - 15 13 3 A2 3 - 4

W T >
|
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|
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2.1.2. OueHoYHbIE MATEPHUAJBI I/l TEKYIIEr0 KOHTPOJIS

Pexomenaanuu mno nepeBoy NpoueHTOB BbINOJHEHUS 32IaHUSA B OTMETKH 110
NATHOAILHOM HIKaJIe

MakcumanbHOE€ 4YHUCIIO OayioB, KOTOPOE MOKHO TOJNYyYHUTh 3a TPaBHIbHOE
BBITIOJIHEHUE BCEH TECTOBOW paboThI, cocTaBiseT 12 6awnoB (1o teme «BorHoBbIE
cBoiicTBa cBeta» — 13 OamaoB). TecTtoBoe 3amaHue oueHuBaerca 1 Oasiom,
3a/1aHue ¢ TPOPeCCUOHATILHON HAMPABICHHOCTHIO — 2 0aJLIaMM.

OTMeTKa 1O NATHOAJLIIBHON | % BBLINMOJHEHHUS 3aaHUSA IlepBuuHbIe 0aJIbI
mKaJe
«2» menbIe 50% 0-5 0-6
«3» 50% - 70% 6-38 7-9
«4» 71% - 90% 9-10 10-11
«5» 91% - 100% 11-12 12-13

TecT o Teme «ArperaTHble COCTOAHMUA BelIeCTBa»

1. C yBelMYCHHEM OTHOCUTEIHHON BJIAXKHOCTH PAa3HOCTh MOKAa3aHHUN CYXOro W
BJIQYKHOTO TEPMOMETPOB IICUXPOMETPA. . .

1)  ymeHbwurcs.

2)  yBEIWYMTCH.

3)  HE U3MEHHUTCH.

2. OauH MOJIb BJIAXKHOTO BO3JyXa HAXOJIUTCS B HEHACHIIICHHOM COCTOSHHUU
npu temrnepatype T u naeinenuu p. Temneparypy raza nzobapHo ysennumwin. Kak
WU3MEHWINUCH MPU ITOM OTHOCHUTEIIbHAS BIAKHOCTh BO3/IyXa U TOUKa POCHI?

JI714 KaK10M BEJTMYHUHBI ONIPEICIIMTE COOTBETCTBYIOMIMK XapAKTEP U3MECHEHUA:
1) yBenmnuunach
2) yMEHBILINJIACh
3) HEe U3MEHUJIACh

3anumure B TaOIHILy BBIOpaHHBIC TUMPHI 1S KaXKI0W PU3NYECKON BETUUNHBI.
[Hudpser B 0TBETE MOTYT MOBTOPSITHCS.

OTHOCHUTENBHAS BIaXKHOCTh Touka pocsl
BO3JyXa

3. C IIOMOIIIBIO KaKOI'O HpI/I60pa MOKHO U3MCPHUTHL OTHOCUTCIIbHYIO BJIAXKHOCTD

BO3JayXxa.



4.

2)

4)
CrexisiHHYI0 IUIACTMHKY MOJABECHWIM K auHamoMetrpy. llocie storo ero

IPUKOCHYJIMCh K ITIOBEPXHOCTH KUIAKOCTH M OTOpBaIM OT Hee. [[na kakou

KUAKOCTU — PTYyTH, BOJAbI MJIM KCPOCHMHA — JUHAMOMCTP IIOKAXET B MOMCHT

OTpbIBa CUITY OOJbLIE?

1)
2)
3)
4)

5.

J1i1st BOABI.

s pryTu.
JIns kepocuHa.
[Tokazanust OyyT OJMHAKOBEIE.

B 1ByX kanwuisipHbIX TpyOKax OAMHAKOBOTO paJuyca HAXOAMTCS BOAA U

cnupT (IIOTHOCTH crupTa paBHa 800 kr/m>; miotHOCTh BoAbl — 1000 kr/m?). Ogna

U3 3TUX JKUJKOCTeM mnoaHsuiack Ha 10 MM Beime, dem apyras. BriOepute

IMPpaBHUIJIBHOC YTBCPIKIACHUC.

1) CroupT nogHsJICS BBIIIE, YEM BOJA.

2) Bopa noassmace BeIlie, 4€M CIUPT.

3) Ecnu pagnyc yMEHBIINTD, PA3HOCTh YPOBHEU KUJAKOCTH YMEHBIIUTCS.
4)  Cpenau yTBEpkACHUI HET MPABUIIBHOTO.

6. Ha crekiie HaxoasTcs Kami BOAbI M pTyTH. Ha KakoM puCyHKe pTyTh?
1) A, T.K. pTYyTh CMa4MBAaeT CTEKJIO. Q N

2) A, T.K. pTYTh HE CMauUBaeT CTEKIIO.

3) b, T.K. pTYyTh CMaYuBa€eT CTEKIIO. A b

4)

b, T.K. pTyTh HE CMaUMBAET CTEKJIO.




-0-0-0-0

7. Kakoe W3 nmepeuncneHHbIX CBOMCTB  XapaKTEPHO  TOJBKO  JUJIA
KPUCTAJNINYECKHUX TEN?

1)  HM3oTpomHOCTS.

2) OTcyTCTBHE ONPEACICHHON TEMIIEPATYPHI TIJIABJICHUS.

3)  CyiecTBOBaHME ONPENEIECHHON TeMIEpaTyphl MIaBICHUS.

4)  TekyuecTb.

8.  Kakoro Buaa neopmanuio UCTIBITHIBAET CTEHA 3/1aHuUs ?
1)  Hedopmaruio KpyueHus.

2)  Jedopmanuio cxaTusl.

3) Jedopmarnuto casura.

4)  HedopMaiuio pacTs>KeHHUS.

9. Kakas u3 npuBeieHHbIX HIKE (OpMyTT BhIpakaeT 3akoH ['yka?
I)E=clel. 2)o=E/lg]. 3)o=Elg. 4)o=|e|l/E.

10. BriOepuTe Bce BEpHBIC YTBEPXKICHUS O (DU3MUCCKHUX SBICHHSX, BETMUNHAX U
3aKOHOMEPHOCTSX. 3anUIIUTe U(PHI, O KOTOPHIMU OHU yKa3aHBI.

1) B repMeTnuecku 3akpbITOM COCYZE€ HaXOIATCA BOJAA U BOIAAHOM map. llpu
HarpeBaHUM COCYJa KOHLICHTPAIUS MOJIEKYJ BOASHOIO Mapa YBEJIUYUTCS.

2)  IlcuxpomeTp — npubop JIst U3MEPEHUST AOCOTIOTHON BIAKHOCTH.

3) Touka pocbl — TeMmmeparypa, OpPU KOTOPOM BOJSIHOM IMap CTaHOBUTCS
HACBIILICHHBIM.

4)  IlmacTuueckMMH Ha3bIBalOTCA AePOpMalry, KOTOPBIE MOJTHOCTHIO UCUE3A0T
MOCJIE MPEKPALICHHS JEUCTBUS BHEIIIHUX CHUJL.

5)  Bce kpuctamuiMyeckue Tejia aHu30TPOITHBI.

11.  Bomnpoc ¢ npodeccrnoHaIbHON HAMPaBICHHOCTHIO:



I'pyHTOBKA — COCTaB, HAHOCUMBII MIEPBBIM CIIOEM Ha MOATOTOBIEHHYIO K OKpacke
WM OTAEJIKE MOBEPXHOCTh. J[JI1 Yero moj MOKpacKy, MOJ IINAKIEBKY, Mepen
OKJIEHKOM 000€B BCEr/la CTEHbI TPYHTYIOT?

ITaJIOHBI OTBETOB
1 2 3 4 5 6 7 8 9 10
1 23 4 1 1 2 3 2 3 135

TecT M0 TeMe «JIEKTPOCTATHKA»

1.  Kak w3MeHHTCS cHia B3aWMMOACHCTBHS JIBYX TOYCUHBIX JJICKTPUUYCCKUX
3apsiIOB IPU YMEHBIIIEHUU PACCTOSIHUSI MEXKIYy HUMU BJIBOE?

1)  He usmenurcs.

2)  YBenuuutcsd B 4 paza.

3)  VYmenbmuTcs B 4 pasa.

4)  VYwmensmurcs B 2 pasa.

2. Uto MOXHO CKa3aTh O 3apsigax JaHHBIX IIapUKOB? (CM. pHUC.)
1) Oo6a HIapuKa 3apsKEHBI
MOJIOKUTEIIBHO.

2)  OO0a mapuka 3apsKEeHbl OTPUIATEIILHO. )
3)  OnuH mapuK 3apsHKEH MOJOKUTETBHO,

JIPYTOU — OTPULIATEIBHO.

4)  Illapuku UMEIOT 3apsiAbl OJJHOTO 3HAKA.

3. B sape aroma cBunia 207 gactuil. Bokpyr siapa oOparaercs 82 3JeKTpOHA.
CKOJIbKO HEUTPOHOB U MTPOTOHOB B SIJIPE 3TOr0 aToma?

1) 82 mpotona, 125 HEUTPOHOB.

2) 125 nmpotoHoB, 82 HEUTpOHA.

3) 82 mpotona, 207 HEUTPOHOB.

4) 207 npoToHOB, 82 HEUTPOHA.

4. Kak u3MEHHUTCS HANPsHKEHHOCTH AJIEKTPUUYCCKOTO MOl B HEKOTOPOH TOYKE
OT TOYEYHOTO 3apsija Py YBEIUUYECHUHM 3apsaa B 4 paza?

1)  VYBemuuutcs B 16 pas.

2)  YBenuuutcs B 2 pasa.

3)  VYBenuuutcd B 4 paza.

4)  He uzmenurcs.



5. SHGKTpOH nmepemMemacTCda B I10JIC, CUJIOBBIC JIMHHUHU KOTOPOI'O IIOKA3aHbI HA

pucyHke. Beibepure nmpaBuibHOE YTBEPKICHHE.

L J

1)  Ilpu nmepemenieHUH 3IEKTPOHA U3 TOYKH

¥

2 B TOYKY 3 DJIEKTPUYECKOE IOJE COBEPLIAET
MOJIOKUTENIBHYIO paboTy.
2) Ilpu nepeMmelieHUH DdJIEKTPOHA IO

A 4

Tpaektopuu 1-2-3-1 snekTpuyeckoe mose °

Y

COBEPIIIAET OTPUIIATETHHYIO PAbOTYy.

3) Ilpu nepeMelnieHUH dJIEKTPOHA U3 TOUYKU
I B TOUKy 2 3JIEKTPUYECKOE IOJE COBEPLIAET
OTpHUIIATEIBHYIO PadoTY.

4)  Ilpu nmepeMeleHnu JICKTPOHA U3 TOUKHU
2 B TOYKY 3 3JEKTPUYECKOE TO0JIe COBEPIIAET
OTpHULIATETHHYIO PaboTYy.

6. Kakoe wu3 mnpuBeAEHHBIX HIDKE BBIPAKCHUN XapakTepu3yeT paboTy

AIIEKTPUUYECKOTO TOJIS TI0 TIEPEMEILICHHIO 3apsiaa’?
1) gq/U. 2) EAd. 3)qU. 4) E /Ad.

7. Kaxkas (1)I/I3I/ILI€CKaH BCIIMYMHA OIIPCACIIACTCA OTHOIICHHCM HOTCHHH&HBHOﬁ

OQHCPIUU JJICKTPUYCCKOI'O 3apsaaa B JIJICKTPHYCCKOM IIOJIC K BCIMYHMHE 3TOIO

3apsiaa?

1)  IloTeHumas 3AEKTPUUECKOTO TMOJIS.

2)  HanpsbkeHHOCTH 3JIEKTPUYECKOTO MOJIS.
3)  DIeKTpPOEeMKOCTb.

4)  Pabota 31eKTpOCTaTUYECKOTO MOJIsl.

8. Bo3aymHbli KOHIEHCATOP ONYCKAlOT B KEPOCHH C JHUDIICKTPUUYECKOU

MPOHUIIAEMOCTHIO € = 2.

BriOepute npaBuiibHOE YTBEPKICHUE.

1) DIIEKTPOEMKOCTh KOHJICHCATOpa YMEHBIIUTCA B 4 pa3za.
2) DIIEKTPOEMKOCTh KOHJICHCATOPa YMEHBIIIUTCS B 2 pa3a.
3)  DIeKTpOeMKOCTh KOHJIEHCATOpa YBEIUYHUTCS B 2 pasa.
4)  DJEKTPOEMKOCTh KOHAEHCATOpa HE U3MEHUTCS.

9. Kak wu3MEHHTCS DJHEprus JJICKTPHUYECKOTO IIOJII KOHJEHCATOopa,
HaAMPsHKCHUE MEXTYy ero 0OKJIaIkaMi YMEHBIIIUTH B 2 pa3a’?

1)  VYwMenbmuTcs B 2 pasa.

2)  YMenbmuTCs B 4 pasa.

€CJIn



3)  VYBenuuutcd B 2 pasa.
4)  VYBenunuwurcs B 4 paza.

10. BriOepure Bce BepHBIE YTBEPKACHUS O (GU3HUYESCKUX SBICHUSAX, BETHUYUHAX U
3aKOHOMEPHOCTSX. 3auIIUTe MU PbI, O KOTOPHIMUA OHU YKa3aHBI.

1)  HanpskeHHOCTb — CUJIOBasi XapaKTEPUCTUKA DJIEKTPUYECKOTO MOJIS.

2)  DnekTpocTaTMYeCKOe I0JIE€  CO3JAl0T  3apsjibl, KOTOpbIE  JBUXKYTCA
PAaBHOMEPHO B JJAaHHOM CUCTEME OTCYETA.

3) B wusonupoBaHHON cucTeMme airedOpamdeckass CymMma 3apsijioB BCeX Tel
COXPAaHSETCH.

4)  Tema, 4depe3 KOTOpbIE DJJIEKTPUYECKHE 3apsiibl MOTYT MEPEXOJUTh OT
3apSKEHHOTO Tela K HE3apsyKEHHOMY BCIEICTBHE HAJMYUS B HUX CBOOOJHBIX
HOCHTEJIEH 3apsAJI0B, HA3bIBAIOTCS IUAJICKTPUKAMH.

11. Bompoc ¢ npodeccrnoHanbHOM HAPaBIECHHOCTHIO:

[Ipu mpoBeAeHUM  CTPOUTENBHO-OTIACIOYHBIX  paboT, Ha  MPEANPUATHSIX
CTPOUTENBHOMN HUHTyCTPUHU
JUISIOYMCTKUBO31Y XaO THBUTMUITPUMECEUUCTIONB3YIOTAIEKTPOCTATUUECKUEPUITBTPHI
. B HuUX 3arps3HeHHbBIA BO3yX MPOTOHSETCA MEXAY DJIEKTPOJaMH, Ha KOTOPHIC
JaeTcs BhICOKOE HampspbkeHue. [loueMy mpu 3TOM poucxoauT ero ouncTtka? Ecthb
JIM OTPAHUYEHHUS Y TAKOTO CIIOcO00a OUUCTKU?

ITaJIOHBI OTBETOB
1 2 3 4 5 6 7 8 9 10
2 3 1 3 3 3 1 3 2 13

Tect o Teme «IloCTOAHHBINA TOK»

1. Bo cKOJbKO pa3 OTIMYAIOTCS CONPOTUBIICHHS JIBYX MEIHBIX ITPOBOOB, €CIIH
OJIMH W3 HUX HUMeEET B 4 pa3a OOJBIIYIO JUJIMHY UM B 2 pa3za OOJBIIYIO IJIONIA/h

MONEPEYHOr0 CEYEHUS, YEM IPYTOi?
I) B&8pas. 2) B 4 pa3a. 3) B 2 pa3a. 4) B 16 pas.

2. Ha pucynke u3oOpakeHa cXxemMa COEIAMHEHUS NPOBOJHHUKOB. BriOepure
PaBUIBLHOE YTBEPKIACHHE.



I) Pesucroper R; u Rj; BkIIIOUEHBI R,

MTOCJIeIOBATEIBHO. — Rs

2) Pesuctopsr R; m R, BKIIOYEHBI

HapaieIbHO. — 1

3) Pesuctroper R, u Rj; BKIIOYEHBI R
II0CJIEJOBATENBHO.

4)  Pesuctopsl R; u R, BKIIOUEHBI

IIOCJIEIOBATENBHO.

3. Kakoe u3 mpuBEICHHBIX HW)KE BBIPAKCHUH XapaKTepU3yeT CWIy TOKa B
MMOJIHOM 11enn?

1) U/R. 2)pl/S. 3) E/(R+1). 4) q /At.

4. HeoOxomuMo M3MEpPHUTh CHIY TOKa B JlaMIle W HampsbkeHHe Ha Hel. Kak

clielyeT BKJIIOUUTD 110 OTHOIIEHUIO K JIaMII€ aMIIEPMETP U BOJIBTMETP?
1)  AmmepmeTp U BOJIBTMETP MapajlieabHO.

2)  Ammepmerp noclieJ0BaTeIbHO, BOIBTMETP MapaieIbHO.

3)  AmmepMeTp U BOJBTMETP MOCIIEI0BATEIHHO.

4)  AmMnepmeTp napajuieIbHO, BOJIBTMETP MOCIEI0BATENBHO.

5. Owusuueckas BeIWYMHA, XapakTepu3ylomias padOoTy CTOPOHHUX CHJI TIO
pazaenenuto 3apsaa 1 Kn BHyTpu HCTOUHMKA TOKA, HA3BIBAETCA. . .

1) ... cuuaToka.

2) ... 2JEKTPOJABIKYLIAs CUIA.

3) ... HampsDKEHUE.

4) ... COIIPOTHUBJICHHUE.

6.  Pexum KOPOTKOTo 3aMBIKaHUs B IIENTH BO3HUKAET, KOT/IA ...

1) ... BHEIIHee conpoTuBieHue uenu R => 0.

2) ... BHEUIHEe CONpPOTHUBICHHE LIenH R => oo.

3) ... BHYTpEHHEE CONPOTUBIECHUE UCTOYHHKA TOKA OYEHb MAJIO.

4) ... BHEIIHEE COMPOTHUBJIECHUE IENMU PABHO BHYTPEHHEMY COMPOTUBIIECHUIO
UCTOYHHKA.

7.  TlapamienbHO WM TOCTEAOBATENBHO C AIEKTPUUECKUM OBITOBBIM MPHOOPOM

B KBapTHPE BKIIIOYAIOT TUIABKUNA MTPEAOXPAHUTEIb HA AIEKTPUUECKOM IIUTE?
1)  HezaBucHMO OT 3JIEKTpHUYECKOTO IPHOOPA.

2)  IlapamnenbHo.

3)  IlocnenoBatenbHoO.



4) Cpenu OTBETOB HET BEPHOTO.

8.  DiekTpuueckas Ienb COCTOMT W3 UCTOYHHKA TOKA, aMIIEpPMETpa M JIaMIIbI.
N3menuTcs M1 moka3zaHrue aMIepMeTpa, €Clid B 1IEMb BKIIOYNTH MapaijIeIbHO eI
TaKyo ke jJammy? BeiOepute npaBuiibHOE yTBEPKICHHUE.

1)  YMeHbpIIUTCA, TaK KaK COMPOTUBIICHUE €M BO3PACTET.

2)  YBenWuuTCs, TaK KaK CONMPOTUBIICHUE IIETTH YMECHBIIUTCSI.

3) He uzmenurcs.

9. MOIIIHOCTB QJICKTPUYICCKOTO TOKa HaA YYACTKC MNICIH OIPCACIIACTCA

CICAYIOIINM BBIPAKCHUCM:
) IU.  2)IR 3) LU 4)U/R.

10. IlocmemoBaTenbHO COCNWHEHHBIE MEAHAsS W CTajbHAas  IMPOBOJIOKH
OJIMHAKOBOW JIJIMHBI W CEYEHHUS TMOAKIIOYEHBI K aKKyMyJusaTopy (yAeslbHOe
comnporusienne meau 1,7-100% Om-M; ynensHoe comporuBinenue cramd 12-1078
OmMm'M). B kako# U3 HUX BBIICIUTCS OOJBINEE KOJIUYECTBO TEIJIOTHI 32 OJJMHAKOBOE
Bpems?

1) B mennoil.

2) B craibHOM.

3)  KonuyecTBO TEIIOTHI OAMHAKOBOE.

11. Bompoc ¢ npodeccrnoHanbHON| HAPaBIEHHOCTHIO:
Kakoli mnpoBoa, MeaHbIM WIM aTIOMHHUEBBIA, HYXXHO HCIOJIb30BAaTh A
AJEKTPOINpPOBOJKH B kBaptupe? ITouemy?

ITaJIOHbI OTBETOB
1 2 3 4 5 6 7 8 9 10
3 2 3 2 2 1

Tect mo Teme «TOK B pa3jiMYHBIX Cpeaax»

1.  DilekTpudecKuii TOK B ra3ax CO37acTCsl IBHKCHHUEM ...

1) ... CBOOOJTHBIX JIEKTPOHOB.

2) ... MOJIEKYIL.

3) ... DJEKTPOHOB, MOJOKUTEIBHBIX U OTPUIIATEIHLHBIX HOHOB.

4) ... JIBIPOK.



2. Ykaxkute mnpuOOp, B KOTOPOM MOXKHO C€O3/1aTh TOK TOJBKO B OJIHOM
HaIlpaBJICHHUH.

1)  Kongencatop.

2)  Pesucrop.

3) [TonynpoBOHUKOBBIHN AUO/I.

4)  Karymuxka.

3. Bnibepure Hanboee MPaBUILHOE MPOJOJKEHUE (dhpassr:
«TepMo3IeKTpOHHAS SMUCCHUS — 3TO SBJIEHUE, IPU KOTOPOM ...»

1) ... MOJEKyJbI BBUIETAIOT C MOBEPXHOCTU MPOBOJAHUKA.

2) ... cBOOOAHBIE ANEKTPOHBI BBUIETAIOT C MIOBEPXHOCTU MTPOBOIHUKA.

3) ... TPOBOAHMK 3apshKaeTCs, TMOTJomas 3apsOKEHHBIE YacTHIBl W3
OKPY>KarOUIEH CPEIBI.

4) ... cBOOOAHBIE DJEKTPOHBI BBUIETAIOT C TIOBEPXHOCTH HArpeToro
IPOBO/IHUKA.

4.  Kax Ha3bIBaeTCs MPOIECC BBIACICHHS BEIECTBA HA AJIEKTPoIax?

1)  DnexkTpoauTuyeckas IJUCCOLHAIMS.
2)  Honwuzanusi.

3)  DuekTpoaus.

4)  DnexkTpuzalusi.

‘ N
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5.
Kakoit w3 r1padukoB  COOTBETCTBYET BOJIbTAMIIEPHONM  XapaKTEPUCTHKE
AJIEKTPOJIUTOB?
6. B deThIpEéxBaJICHTHBIN KPEeMHHI JOOABUJIM B IIEPBOM OITBITE MATHBAICHTHBIN

XUMHAYECKUN DJIEMEHT, @ BO BTOPOM — TPEXBAJIEHTHBIN 3nemMeHT. Kakum Tumnom
IPOBOJMMOCTH B OCHOBHOM OyJieT 00Ja7aTh MOTYIPOBOAHUK B KXKJIOM Cirydae?
1) B mepBoM — IbIpOYHOM, BO BTOPOM — 3JIEKTPOHHOM.

2) B nepBoM — 3J€KTPOHHOM, BO BTOPOM — JIBIPOYHOM.

3) B oOowux ciy4asix 3JIeKTPOHHOM.

4) B oOowux ciyyasx JbIpOYHOI.



7. Kakoit w3 Tr1paduKOB  COOTBETCTBYET  3aBHCHUMOCTH  YJEIHHOTO
COTIPOTHUBJICHUS TTOJIYITPOBOTHUKOB OT TEMIIEPATYPHI?

Pan Pan Psn A P 1‘
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8. Kakue 4acTHIIBI SBIISIOTCS HOCUTEISAMU 3apsia B MeTaiax?

1)  CBoOOmHBIEC STEKTPOHBHI.

2)  DNEeKTPOHBI U HOHBI.

3) Honsl

4)  CBOOOIHBIE 3JIEKTPOHBI U JBIPKH.

9. Kaxk Ha3zpIBaeTcs mpoliecc co3aaHus HOCUTENeH 3apsiaa B KUIKOCTIX?
1) DJIEKTPOIUTHYECKAS JUCCOLIUAITS.

2)  Honwuzanus.

3)  Dnaektponus.

4)  Dnexrtpuzanusi.

10. B 10HOPHBIX MOJIYIPOBOJHUKAX AJIEKTPOIIPOBOJIHOCTb. . .

1) ... COOCTBEHHaAI.

2) ... TOpuUMECHas dIEKTPOHHAS.

3) ... IpUMEeCHas IbIpOYHas.

4) ... OTH MaTepHabl MIOXO MPOBOJAT JJICKTPUUECKUAN TOK.

11. Bompoc ¢ npodeccroHaabHON HANPaBICHHOCTHIO:

TeMmmeparypa HarpeBa CTPOUTEIBbHBIX KOHCTPYKIMM OIMpeAensieTcs ¢ MOMOIIbIO
MOJIYIIPOBOJJHUKOBBIX T€PMOMETpPOB. Ha yeM ocHOBaH NmpHUHIMN pabOThl JaHHBIX
npuoopoB?

ITaJIOHbI OTBETOB
1 2 3 4 5 6 7 8 9 10
3 3 4 3 2 2 3 1




TecT o Teme «3.]'IEKTp0MaFHI’ITHaH HHAYKIUI)

1. Kakoe W3 TpPHUBEACHHBIX HW)KE BBIPAKCHUN XapaKTepU3YyeT IOHATHE
3JIEKTPOMArHUTHON MHIYKIUU?

1)  SIBnenue, xapakTepu3ylollee ACHCTBUE MAarHUTHOTO TOJISI HA JABUXKYIIUICS
3apsi.

2)  SIBneHWEe BOBHUKHOBEHHUS B 3aMKHYTOM KOHTYpE 3JIEKTPUUECKOTO TOKa MpHU
M3MEHEHHUU MarHUTHOTO TOJIS.

3)  SAsnenue Bo3HuKHOBeHHs DJIC B MPOBOJHMKE MOJA ACHCTBHEM MarHUTHOTO
TIOJISI.

2. C noMompl Kakoro MpaBHja OMPEICIISIOT HANpPaBICHUE WHIYKIIMOHHOTO
TOKa?

1)  IlpaBuiio mpaBoi pyKH.

2)  IlpaBuio OypaBumKa.

3)  IIpaBuiio neBoil pyKu.

4)  Ilpasuio Jlenua.

3.  VYkaxure BCE MPaBWIbHBIC YTBEPKICHUS, KOTOPHIC OTPAXKAIOT CYIIHOCThH
SIBJIEHUS DJIEKTPOMArHUTHOM MHAYKIUU: «B 3aMKHYTOM KOHTYpE 3JIEKTPUYECKHM
TOK IOSIBJISICTCA. . .»

1) ... €CJIM MarHUTHBINA MTOTOK HE MEHSIETCSI.

2) ... €CJIM MAarHUTHBIN [IOTOK HE PABEH HYJIIO.

3) ... IPY YBEIIMYEHUU MATHUTHOI'O MIOTOKA.

4) ... IPU YMEHbBIIICHUU MAarHUTHOTO MOTOKA.

4. Yro ompeaensercs CKOPOCTbIO H3MEHEHHS MAarHUTHOTO IIOTOKa dYepes
KOHTYp?

1) NHIyKTUBHOCTH KOHTYPA.
2) OJIC uHAYKIMH.

3) MarauTtHass UHIYKIUSI.

4) NHayKIMOHHBIN TOK.

5. Ha pucynke mnokazaH rpaduK 3aBHCHMOCTH MArHUTHOTO IIOTOKA,
IIPOHU3BIBAIOUIETO KOHTYpP, OT BpeMeHu. Ha kakoM u3 ywacTkoB rpaduka B
KOHType He Bo3HukaeT J/1C nnaykuun?



H 1 ®,B6
2) 2. TTA 2
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6. Cuila TOKa B KaTylIke yBeIW4YWiIach B 2 pasza. Bwibepure BepHoe
YTBEPKICHUE.

1)  MHAyKTHMBHOCTH KaTYIIKH YBEJIWYWIACh B 2 pa3a.

2)  WHAYKTHBHOCTb KATYIIKH yBEIHYHIACH B V2 pas3.

3)  HHayKTUBHOCTH KaTYILIKH YMEHBIIWJIACh B 2 pasa.
4)  VHAOyKTMBHOCTb KaTyIIKH HE U3MEHUIIACh.

7. Kak yMeHbHIUTh HHAYKTUBHOCTh KAaTYIIKU C JKEJIE3HBIM CEPJACYHUKOM IPHU
yCJIOBUH, YTO rabapuThl OOMOTKHU (€€ JUIMHA W TONEPEYHOE CEUYCHHE) OCTAHYTCS
HEHU3MEHHBIMU?

1)  YMEHBIIUTH YUCIO BUTKOB.

2)  YMEHBIIUTH CUJIY TOKA B KAaTYIIIKE.

3)  BBIHYTb XKeJe3HbIH CepICUHUK.

4)  VYBeIWYUTbH TONIIUHY OOMOTKH.

8. Cuna Toka B KOHTYpE yBEIIMYMJIACh B [[BA pa3a. YKaKUTE BCE MPaBUIIbHBIC
YTBEPKIACHUS.

1)  DHeprus MarHUTHOTO NOJIA KOHTYpa YBEIMYWIACH B JIBa pasa.

2)  DHeprus MarHUTHOTO MOJI KOHTYpa YBEJIMYWIACh B UETHIPE pa3a.

3)  DHeprus MarHUTHOTO MOJIsl KOHTYpa YMEHBIIWIACH B JIBa pasa.

4)  DHeprus MarHUTHOI'O NOJISl KOHTYpa HE U3MEHUJIACh.

9. Kakoe MaremaTHuecKoe BBIpRXKCHHE CHYKUT s omnpexaeneHus IJC

WHIYKIIUU B 3aMKHYTOM KOHTYpE?
1) —AD/4t. 2) IBAl sina. 3) BScosa. 4) BSsina.

10. Kak HyXHO HW3MEHUTb HMHJIYKTHBHOCTH KOHTYpa, JUISI TOTO YTOOBI IPH
HEM3MEHHOM 3HAYEHUW CUJIBI TOKa B HEM DHHEPrus MAarHUTHOTO MOJS
yMEHbIIIWIACh B 4 pa3a.

)  VYMenbmwuTh B J1Ba pasa.

2)  YMEHBIIUTH B YETHIPE pa3a.

3)  VYBenuuuTh B JIBa pasa.

4)  VYBenuuuTh B UETHIPE pa3a.



11. Bompoc ¢ npodeccnoHanbHONH HAPaBIEHHOCTHIO:

B mnponecce crpouTenscTBa MPOKIAABIBAIOT Pa3iU4HblE KOMMYHHKALMOHHBIE
kabenu u TpyObl. Ilon3emMHBbIN KaOesb, MUTAOMNUA TOKOM HPEANPUATHS, KUJIbIE
JIOMa W Jpyrue 3/JaHHsl U COOpPYKEHHUS HE pa3pellaeTcs MpOKIaAblBaTh BOIU3U
ra3oBbIX, BOJOMPOBOAHBIX U TEIUIOPUKAIIMOHHBIX TUHUNA. OOBsICHUTE TOUEMY?

ITaJIOHBI OTBETOB
2 3 4 5 6 7 8 9 10
2 4 34 2 3 4

Tect mo Teme «MexaHUYECKHE KOJICOAHUA Y BOJHBD)

1. Kakue u3 mepevyHCICHHBIX HMXKE KOJICOAHUU SIBIISIOTCS BBIHYXICHHBIMU?
YkaxxuTe Bce MPaBUIbHBIC OTBETHI.

1)  Konebanus kauenel, packaunBaeMbIX YEJIOBEKOM, CTOSIIIIUM Ha 3eMJI€.

2)  KonebGanus rpy3a Ha HUTH, OJHMH pa3 OTBEACHHOTO OT IMOJIOKEHUS
paBHOBECHSI U OTITYILIEHHOTO.

3)  Konebanus nuddyzopa rpoOMKOTOBOPHUTEIS BO BpeMs padOThI MPUEMHHKA.
4)  KoneOanus gamek ppl4akHBIX BECOB.

2. TloxBemieHHBII HAa HUTH Tpy3 COBEpIIaeT Maibie KosieOanus. Cuuras
KOJIeOaHMs He3aTyXaloIUMHU, YKAKUTE BCE MPABUIIbHBIE YTBEPKIACHUSI.

1) Yem qiMHHEE HUTH, TEM OOJIBIIIE YACTOTA KOJIEOAHHUH.

2) Ilpu npoxoxACHUH TPYy30M TMIOJOKEHUS PABHOBECHS CKOPOCTh Tpy3a
MaKCHMaJIbHA.

3)  I'py3 coBepiaer nepuoguyecKoe JBHKECHUE.

4)  Ilepuon xonebGaHU 3aBUCUT OT aMILTUTY/IbI.

3. Ha pucynke mpenactaBicH rpapuk 3aBUCUMOCTH MOTCHIHMAIbHOW SHEPrUU
MaTEMaTUYECKOrO0 MasiTHUKAa (OTHOCHUTEIIBHO IIOJOXKEHHS €ro paBHOBECHS) OT
BpemeHU. KakoBa IoJjiHas MeXxaHW4YecKasl SHEPrusi MasiTHUKA B MOMEHT BPEMEHH,
COOTBETCTBYIONIHI HA rpaduke Touke D?
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4. Kakoe u3 mpuBeeHHBIX HUXKE BBIPAKEHUN OMpENemseT Mepro] KoaeOanuii

rpy3a Maccou m, OJIBEIIEHHOI'O Ha MPYKUHE KECTKOCTHIO k?
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5. Kak wu3MeHuTcs mepwoj KoieOaHWN MaTeMaTHYeCKOro MAasTHHKA, €CIU
JUTMHY HUTH YMEHBIIUTH B 4 pa3za?
1)  VYmenbummrcs B 4 pasa. 3) YBenuuuTcs B 4 pasa.
2)  YMeHbIIUTCS B 2 pasa. 4) YBenuuutcs B 2 pasza.
6. Ha pucynke npuBeneH rpaduk rapMOHUYECKHUX KOJeOaHMA. YKaKUTE BCe
MPaBUJIbLHBIC YTBEPKIACHUS.
% G 1) Ammuintya kosjeOaHuii paBHa 2 cM.
24 : 2) [epuon xonebanuii 2 c.
_ 3) Yacrora xonebanwuii 0,5 I'm.

0 2 4 6 o 4) Cpenu YTBEPKACHUN HET

2 IIPaBHUJILHOI'O
7.  KakoBbl cBOCTBA MPOAOIBHBIX BOJH? YKaXXKUTE BCE MPABUIBHBIE OTBETHI.

1)  DOTu BOJIHBI MOT'YT PaclpoOCTPAHATHCS TOIBKO B ra3ax.

2)  IlpomonbHbIe BOJHBI MPEIACTABISIOT COOOM YepemyroIIrecs: pa3pekeHUs U
CHKATUSL.

3) Yactunpsl cpeasl Opu  KONeOAHUSX CMEIIAIOTCS BIIOJb HAMpaBICHUS
pacrpoCTpaHEHUs! BOJIHBI.

4)  Yactuusl cpeapl NOpu  KOJEOAHUSAX  CMELIAIOTCS  NEPIEHIUKYJISIPHO
HAITPABJICHUIO PACIIPOCTPAHEHUS BOJIHBI.

8. B kakux HampaBJICHUSX COBEPIIAIOTCS KOJICOAHUS B TIONEPEYHON BOJTHE?
1)  Bo Bcex HampaBJeHUSX.
2)  TonpKo MO HaNpPaBJIEHUIO PACTIPOCTPAHEHUSI BOJIHBI.



3)  Toubko NepHEeHAUKYISPHO PACIPOCTPAHEHUIO BOJHBI.
4) Cpenu OTBETOB HET MPABUIBLHOTO.

9.  VYcraHOBUTE COOTBETCTBUE MEXKIY MpUMEpaMH U (HU3UICCKIMH SIBIICHUSIMH,
KOTOPBIE 3TH NPUMEPHl WUIIOCTPUPYIOT. I KaXI0TrO INpHUMeEpa NPOSBICHUS
bu3nueckux SBICHUM U3 TMEpBOro croidla moadepuTe COOTBETCTBYIOLIEE
Ha3BaHUE (PU3MYECKOTO SIBIEHUS U3 BTOPOIO CTOJIOLA.

[MTPUMEPBI OU3NYECKUE SABJIEHUA
A) 9X0 B Jiecy 1) Orubanue 3ByKOM MPETATCTBUS
b) ompenenenne  riyOmHBI  Bojoéma  c|2) SBieHue MTOJTHOTO BHYTPEHHETO
IOMOIIBIO HABUTaIlHOHHOTO npubopaloTpaKeHHU
9X0JIOTa 3) OtpaxxkeHue cBeTa
4) OTpaxkeHue 3ByKa OT NPENsATCTBUS

3anumute B TaOIHILy BRIOpaHHBIC ITU(PHI IT0]] COOTBETCTBYIOMUMHU OyKBaMH.
A b

10. Kakue U3 mepeyrcCIeHHBIX HIKE BOJH SIBISIOTCS MOTIEPEUYHBIMUA? Y KaKUTE
BCE IPABUJIbHBIE OTBETHI.

1)  BosHbl Ha TOBEPXHOCTH BOJIBI.

2)  3ByKOBBIC BOJIHHI B r'a3ax.

3)  PaauoBoJHBIL.

11. Bonpoc ¢ npodeccrnoHaabHOM HAMPaBICHHOCTHIO:

Crenenb  HEOOXOAMMOCTH  3BYKOM3OJSILIMM  MEPEKPBITUH  3aBUCUT  OT
XapaKTEPUCTUK UCTIOIb3YEMBIX B CTPOUTENIHCTBE MATEPUAJIOB U COONIIOACHUS BCEX
TEXHOJIOTHYECKNX HOpM. OT Kakux MapaMeTpoOB 3aBUCUT CKOPOCThb 3aTyXaHUs
3ByKa B cpene? Kakne Marepuansl Hy>KHO UCIIOJIB30BATh IS 3BYKOU30JISILIUM ?

ITaJIOHbI OTBETOB
1 2 3 4 5 6 7 8 9 10
1 23 2 2 2 4 23 3 44 13

TecT 0 TeMe «JIEKTPOMATHUTHbIE KOJICOAHUS M BOJHbD)

1.  Kak u3MeHHuTCs 4acToTa 3JEKTPOMArHUTHBIX KojebaHuili B koHtype L — C,
€CJIM JIEKTPOEMKOCTh KOH/IEHCATOPA YBEJINYUTh B YETBIPE pa3a?

1)  VYBenuuurcs B 4 pa3za.

2)  VYBemnuuutcs B 2 pasa.

3)  Ymesbwmurcd B 4 pasa.



4)  YmensluTcA B 2 paza.

2.  3HaueHWe CWJIBl TEPEMEHHOTO TOKa, W3MEPEHHOE B amrmepax, 3aJaHo
ypaBHeHueM i = (), [sinl00xt. YKaxuTe BCE NPABUIBHBIE YTBEPKACHUS.

1)  Ammumaryga cuiel Toka 0,1 A.

2)  Ilepuoa pasen 100 c.

3) Yacrora paBna 50 I'm.

4) [Huxnmaeckast gactora 100 pan/c.

3. JlaHBI crieIyronme 3aBUCUMOCTH BEJIMYHH:

A) 3aBHCHMOCTh HANpsKEHHS Ha KOHIEHCATOpE OT BPEMEHH B KOJEOATEIbHOM
KOHTYpE, YUUTBIBAsA, YTO B HaYaIbHbII MOMEHT BPEMEHU KOHJIEHCATOP 3apsKEH.

b) 3aBUCMMOCTH PHEPruuM MarHUTHOTO MOJS KaTyIIKM C TOKOM OT CHJIbI TOKa B
HEW.

B) 3aBucumoctbh MIMHBI U3Ty4a€MOMl AJIEKTPOMArHUTHOM BOJIHBI OT YacCTOTHI
Kosie0aHuil 3apsi/ia B METAIIMYECKOM IIPOBOIHUKE.

VYcTaHOBUTE COOTBETCTBUE MEXKAY ATHMH 3aBUCUMOCTSAMU U BHJaMHU TpadUKOB,
o0o3HaueHHbIX Uudpamu 1-5. Jlna xaxnoi 3aBucumoctd A—B mnonbepute
COOTBETCTBYIOIIMM BUJ IpaduKka W 3alUIIUTE B TA0JUIy BbIOpaHHBIE LU(PPHI O
COOTBETCTBYIOIIMMH OyKBamu.
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OrtBeT:

4. Kakum oOpa3oM ocyiiecTBIsieTCs Iepeada JIEKTPUUYECKOM SHEPruu U3
NepBUYHON OOMOTKHM TpaHchopmaTopa BO BTOPHUYHYIO OOMOTKY? VYKaxkuTe BCe
PaBUJIbHBIE OTBETHI.

1)  Yepes npoBoja, COEAUHSIONINE OOMOTKH TpaHchopmarTopa.

2) C mnoMompl0 TEPEeMEHHOT0 MAarHUTHOTO TIOJs, MPOHMU3BIBAIOIIETO 00€
KaTyLIKH.

3)  C noMOuIbIO 31EKTPOMArHUTHBIX BOJIH.

4)  IlpaBUIbHBIX OTBETOB HET.



5. Kakoe W3 1DpuBENCHHBIX HWXKE BBIPAXKCHUM ONPEAEIACT IIOHATHE
AJIIEKTPOMArHUTHOE ToJie?

1)  TIlpomecc pacipocTpaneHus KOJieOaHNN 3apsHKEHHBIX YaCTHII.

2)  Ocobas Qopma wmaTepuu, OCYIIECTBIISIIONIAS B3aUMOJACHCTBUE MEXKIY
3apsHKCHHBIMU YaCTHIIAMH.

3) Ocobas ¢dopma Martepuu, OCYIIECTBISAIONIAS B3aUMOJICUCTBHE MEXKIY
JTHOOBIMH YaCTUIIAMHU.

6. B mnepBuunoit oO6motke Tpanchopmaropa 100 BUTKOB, BO BTOPUYHOM
ooMmoTke — 20. BriOepute Bce mpaBUIIbHbBIE YTBEPKICHHUS.

1)  TpanchopmaTop ABISETCA MOHUKAIOUIUM.

2)  TpanchopmaTop SBISETCS MOBBIIIAIOIINM.

3) Koaddunuent tpanchopmaiuu pasex 0,2.

4)  Koaddunuent tpanchopmanuu paBeH 5.

7. [Iponomkure dpasy: «IIEKTpOMarHuTHAs BOJHA — 3TO ...». Beibepure Bce
PABUIIHHBIC YTBEPIKICHHUS.

1) ... TIPOIIECC PacHpOCTpaHEHUs KOJeOaAHUN DJIEKTPUUYECKON HANPSKEHHOCTU
Y MarHUTHOW WHIYKITWH.

2) ... Kpardaiflliee pacCTOSHHE MEXIYy ABYMS TOYKaMH, KOJICOJTIOIIMMUCS B
OJIMHAKOBBIX (hazax.

3) ... mpoiiecc pacrnpocTpaHeHus KojieOaHUM 3apsKEHHBIX YaCTHII.

4) ... TIPOIIECC PACHPOCTPAHCHHSI DJICKTPOMArHUTHOTO MOJISI OT HCTOYHHKA

KoJIeOaHMii B IPOCTPAHCTBE.

—

8. Kak OpHeHTHMpPOBaHBI BEKTOPbl MarHUTHOH mHAykiuu B, snexrpuueckoit

—

HanpsskenHoctd  E u ckopoctm € 1o OTHOIIEHMIO ApPYr K JAPYTy B
AJIEKTPOMATrHUTHOM BOJIHE?

(wel

) BelEvct. 2)BiCHE” o 3 Buiic 4B [E[<

9. Kakoe ycrpoucteo B mnpuémuHuke llomoBa perucrtpupyer npuém
AIIEKTPOMATrHUTHBIX BOJTH?

1)  DnekTpoMarHUTHOE pere.

2)  Korepep.

3)  AwnTeHHa.

4) DJIEKTPHUUYECKUM 3BOHOK.

10. IIpomomxkure dpasy: «lIpouecc Hamo)KeHUs KOIeOaHUN OJHOM YaCcTOTHI HA
KOJIeOaHMsI IPYTON YaCTOTHI HA3BIBACTCH. .. ).



1) ... paIuOCBSI3b.

2) ... ICTEKTUPOBAHHUE.
3) ... MOJIYJISILIUSL.
4) ... paauoIOKaIHUsl.

11. Bompoc ¢ npogeccruoHanbHON HapaBIE€HHOCTBIO:

IIpu cTpouTENbCTBE KWIBIX JIOMOB HEOOXOJMMO YUHUTHIBaTh BCE CBOWMCTBA
MaTepuasioB, B TOM YHCIE M JUIS 3alIUThl OT 3JEKTPOMAarHUTHHIX mnoisied. Kakue
BELECTBA JIYUlIE€ OTPAXKAOT JIEKTPOMAarHUTHBIE BOJIHBI?

ITaJIOHBI OTBETOB

2 3 4 5 6 7 8 9 10

4 13 | A-1 | 2 2 14 | 134 3 2 3
B4
B-3

Tect mo Teme «Ilpupoaa ceera»

1. Ilpum mepexone cBeTa M3 BakyyMa B IIPO3PAYHYIO Cpely C aOCOJIOTHBIM
MoKa3aTesieM MPeOMIIEHUs # = 2 CKOPOCTh PACIIPOCTPaHEHHUS. . .

1) ... YBEJIMYMBAETCS B 2 pa3a.

2) ... OCTaeTCsl HEM3MEHHOM.

3) ... YMEHbIIIaeTCcA B 2 pasa.

2. Jlng HaXOXIEHUS MPEACIBbHOTO yrja MpH MMajacHUM Jyda Ha TPaHHILY

«CTEKJIO-BOJIa» HYXHO WCIOIL30BaTh (GopMyny. Bribepure Bce NpaBUIbHBIC
OTBETHI.
1) sSin 0, =N,/ N, 2)sino,=n¢ n,.  3)sino,=n,/n..

3. Jlyu mepexonut u3 Bojbl B ckunuaap. Ha kakoMm W3 pUCYHKOB MPaBUIBHO
nzo0paxeH xon ayda? [lokazarens npenomienus Boasl 1,33, ckunuaapa — 1,6.

cRUNUaap cKMnuaap CKUNUZap CKANUAap
BOJA ' Boa . Bo4a .‘ BOJA
1) 2) 3) 4)

4.  VYron mangeHus Jiyda paBeH 50°. Yros oTpakeHHUs JTyda paBeH.



1)  90°. 2) 40°. 3) 50°. 4) 100°.

5. Ilpeanmer wnaxoautca Mmexay ¢okycom F wu nBoitHeiM ¢okycom 2F
pacceuBatoiiei unH3bl. M300paxkeHue npeamera ...

1) ... MHAMOE, IPSIMOE, YBEJTMYEHHOE.

2) ... IEWCTBUTEINIbHOE, IEPEBEPHYTOE, YBEITUUECHHOE.

3) ... MHMMOE, IPSIMOE, YMEHBIIEHHOE.

4) ... IeUCTBUTENBHOE, NEPEBEPHYTOE, YMEHBIIIEHHOE.

6.  CBeToBOIf Ty4OK BBIXOAWT U3 CTEKJIA B BO3AYX. UTO MPOUCXOIUT IIPHU ITOM C

YaCTOTOM AJIEKTPOMArHUTHBIX KOJeOaHWW B CBETOBOM BOJHE U CKOPOCTHIO MX
pacnpocTpaHeHus?

1) YacToTa U CKOPOCTh YBEJIMYUBAOTCS.

2) YacroTa — yBeIMUMBAETCS, CKOPOCTh — YMEHBIIIAETCS.

3) YacToTa U CKOPOCTh HE U3MEHSIOTCS.

4)  Yacrtora — HE U3MEHSIETCS, CKOPOCTh — YBEITMYUBAECTCS.

7.  ®wusuueckas BeIMYWHA, paBHAs OTHOLICHUIO CBETOBOTO MOTOKA, MAJAI0IETO
Ha IOBEPXHOCTb, K TUIOUIAJAN 3TON MOBEPXHOCTH, HA3bIBAECTCH ...

1) ... cuoi cBera.

2) . SIPKOCTBIO.

3) . OCBEILIEHHOCTBIO.

4) .. TEJIECHBIM YTJIOM.

8.

VYkaxuTe TOUKy, B KOTOPOU HAXOJAUTCSA U300paKEHHUE CBETAILICUCS TOUKU S

(CM. PUCYHOK), CO3/1aBa€MO€ TOHKOM cOOMparoieu JTUH301.

1. S
2) 2. * 4 *4
3) 3. E ’ . 1
4) 4. 2F 0 *F 2F
3 -
2
9. YcTaHOBUTE COOTBETCTBUE MEXKY ONTUUYECKUM MPUOOPOM (YCTPOMCTBOM) U

THUIIOM I/1306pa>KCHI/IH, IMOJIYYCHHBIM C €T'0 IIOMOIIBIO.

OnTuueckue npuoopsl

Tun uzobpakenus

A) MynbTumeua mpoeKkTop
b) JIBepHOIi ri1a30k

)
2)
3)
4)

VYMeHbIIIEHHOE, MHUMOE.
VBenuueHHoe, AeHCTBUTEIILHOE.
VMeHbIIeHHO, IeHCTBUTEIBHOE.
YBenuueHHoe, MHIMOE.




A b

OTBeET:

10. BriOepure Bce BepHBIC YTBEPXKACHUS O PU3NICCKUX SIBICHUSAX, BETUIHHAX U
3aKOHOMEPHOCTSAX. 3aMUIIUTE IU(PHI, O KOTOPHIMU OHU YKa3aHBI.

1) B ogHOpOaHOM pO3pavyHOM Cpelie CBET pacIpOCTPAHSIETCS MPSIMOIUHEHHO.
2) Ilpu mnpenomyIeHHH OHJIEKTPOMATHUTHBIX BOJIH Ha TpaHUIE IBYX Cpel
CKOPOCTb BOJIHbI HE U3MEHSIETCS.

3)  SIBieHME MONHOTO BHYTPEHHETO OTPAXKECHUSI MOXKET HAOIIOAATHCS TOJIBKO
IIPY yIIIax MajeHus OOJIbIIe MPeaeTbHOTO.

4)  CoOuparomias JIMH3a MOXKET JaBaThb KaK MHHUMbIEC, TaK U JCHCTBUTEIbHbBIE
U300paKEHUS.

11. Bompoc ¢ npodeccuoHanbHOM HANPaBIeHHOCTHIO:

B nomemenun it CO3JaHMS  ONPENEJIICHHOTO HMHTEpbEpa  HCHOJIB3YIOT
JeKopaTuBHBIC JamIibl. Kakas u3 mamn — kpacHast Wiin 3ejieHas — OyJIeT UCITyCKaTh
OOJILIIINM CBETOBOM ITOTOK, €CJIM UX MOIIIHOCTH OJMHAKOBEI?

ITAJIOHBI OTBETOB
1 2 3 4 5 6 7 8 9 10
3 3 2 3 3 4 3 2 21 134

Tect o Teme «BoJIHOBBIE CBOMCTBA CBETA»

1.  Kak u3MeHUTCS JUIMHA BOJHBI KPACHOTO M3JIYUYCHHS MPH MEPEX0JIe CBETa U3
BO3/1yXa B BO1y?

1)  VYwMensmaercs.

2)  YBenuuuBaeTcHl.

3) He usmensercs.

2. Kakoe w3 TpHUBENCHHBIX HI)KE BBIPAKECHUN ONpENeNseT IOHSITHE
uHTEphEpPEeHITN?

1)  HayoxxeHue KOrepeHTHBIX BOJIH.

2)  Pa3znoxxeHue CBETa B CIIEKTP MPHU IPETOMICHHH.

3)  Orubanue BOJHOM NPENSITCTBUH.

3.  Kakoe u3 HabmoqaeMbIxX sIBICHUN 00BsIcHsIeTCS tudpakiueii ceera?
1)  Msnyuenue cBera JamMmnoi HaKaJIMBaHUS.



2)  PanyxHas okpacka KOMOAaKT-IUCKOB.
3)  PanyxHas OKpacka TOHKMX MBUIbHBIX IJICHOK.
4)  Panyra.

4.  (Cser KaKkoro 1BeTa MEHBIIE APYTUX OTKIOHIETCS TPU3MOM CIIEKTPOCKOa?
1)  ®uonerosoro.

2)  Cunero.

3)  3eneHoro.

4)  KpacHnoro.

5. Kakwe U3 TPUBEJACHHBIX HWKE BBIPAKCHHHA SBISIIOTCS  yCIIOBUEM
HAOJIOJICHUST TJIABHBIX MAaKCHMYMOB B CIEKTpe IU(GPAKIMOHHON pPEIIeTKH C
nepuoaoM d 1o yriom ¢?

1) dsing=kA.

2) dcosp=kA.

3) dsine=02k+1)12.

4) dcoso=(2k+1)1/2.

6. Kakoe sBieHHE T0KA3bIBACT MOMEPEYHOCTH CBETOBBIX BOJIH?
1)  Hucnepcus.

2)  OrpaxeHue.

3) Ilpenomienue.

4)  Ilonmspuzaums.

7. Kakoe u3 TepeUNCIICHHBIX HIDKE DJICKTPOMATHUTHBIX H3IYyYECHUH WMeEEeT
HAWMEHBIIYIO JUTMHY BOJIHBI?

1)  HW3nayuyeHue BUAUMOTO CHEKTpA.

2) PagnoBosHEL

3)  PenrtreHoBckoe uU3IIy4eHHE.

4)  VYuprpaduoneToBoe U3IyUYCHHE.

8.  Vkaxwure Bce mNpaBWIbHBIE OTBETHL. J[BE CBETOBBIC BOJHBI SBIISIOTCS
KOTePECHTHBIMU, €CIIH ...

1) ... BOJIHBI UMEIOT OJIMHAKOBYIO 4acTOTYy (V| = V;).

2) ... BOJIHBI UMEIOT TTIOCTOSTHHYIO pa3HOCTh (ha3 kojebanuii (A@ = const).

3) ... BOJIHBI UMEIOT OJIMHAKOBYIO YacTOTy (Vi = V;) ¥ TOCTOSHHYIO Pa3HOCTh

¢a3 xonebanuit (A = const).
4) ... BOJIHBI UMEIOT Pa3HYI0 4acToTy (V| # V;) U MOCTOSHHYIO pa3HOCTh (a3
kosnebanwmii (A = const).



9. Kakwe u3 M3IyYCHWH WCHOIB3YIOTCS JUIS WCCIEIOBAaHUS CTPYKTYPBI H
BHYTPEHHHX J€(HEKTOB TBEP/IbIX TEJI M KOHCTPYKIIHIA?

A. YabTpaduosieToBoe U3IyueHUe. 1) A.

b. 'amma-uznydenue. 2) Aub.
B. Buanmoe uznydenue. 3) A, B, JI.
[". PanyoBOTHBIL. 4) bu/l.
/. PEHTT€HOBCKOE U3TyUYECHHE.

10. Ha pucyHke npuBEIEHBI CIEKTp MOTJIOMICHHUS Pa3peKEHHBIX aTOMAapPHBIX
IapoOB HEM3BECTHOTO Ta3a (B CepeIMHE) M CIIEKTPHI MOTJIOMICHUS MTapoB BOJIOPO/IA
u renusi. B cocTaB HEM3BECTHOTO Ta3a BXOIUT(-5T) ...

1) Bonopon.

H 2)  Tenwii.
3) Bonopon u renmii.
4) Hu Bomopoa, Hu renmii.

ras

He

11. JIBa aBTOMOOWIS JABWXKYTCS B OJHOM M TOM K€ HAIpaBICHUH CO
CKOPOCTSIMH V; M V; OTHOCUTENBHO MmoBepxHOCTH 3eMin. CKOpocTh cBeTa OT (ap
MIEPBOTO aBTOMOOWJISI B CHCTEME OTCYETa, CBSI3aHHOW C JIPYTUM aBTOMOOHIIEM,

paBHa:
1) ct+(vituv),
2) c.

3)  ct(v-vy).
12. Bonpoc ¢ npodeccrnoHaabHOM HAMPaBIEHHOCTHIO:

[Ipyn ncnonp30BaHWKM KAaKOTO BHJA W3JIYYEHHsS JIy4YIIE BCETO IMPOUCXOIAUT CYyIIKa
OKpAIIEHHBIX MIOMEIICHUI ?

ITAJOHBI OTBETOB
1 2 3 4 5 6 7 8 9 10 11
1 1 2 4 1 4 3 3 4 1 2

Tect mo Teme «PU3UKa aTOMA M ATOMHOT'0 SIAPA»

1. Kakue W3 NpUBEICHHBIX HWXKE YTBEP)KICHUH COOTBETCTBYIOT CMBICITY
noctynatoB bopa? Ykaxure Bce NpaBUIIbHBIE OTBETHI.



1) B arome 251eKTpOHBI ABMIKYTCS IO KPYTOBBIM OpOMTaM M H3Iy4arT IpHU
ATOM 3JIEKTPOMArHUTHBIE BOIHBI.

2) ATOM MOXKET HAXOJUTCS TOJBKO B OJJHOM W3 CTAIMOHAPHBIX COCTOSIHUM, B
CTallMOHAPHBIX COCTOSIHUSX aTOM SHEPTUI0 HE U3ITyYaerT.

3) ATOM COCTOMT W3 SiApa M AJEKTPOHOB. 3apsia W IMOYTH BCA Macca aroma
COCPEIOTOYEHHI B SI/IPE.

4) IIpu mnepexone W3 OJHOIO CTAllMOHAPHOTO COCTOSHUS B JIPyroe aroMm
MOIJIOMIAET WJIM M3JIy4aeT KBAHT 3JIEKTPOMArHUTHOTO U3JTyUYEHUS.

2.  Kaxoe siBICHHE UCIIONB3YETCS B ONTUYECKIX KBAHTOBBIX T'eHepaTopax?
A. CrIOHTaHHOE W31y4YEHUE.
b. unyunpoBaHHOE U31y4YEHHUE.

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

3. CpaBHuTe CuUIBl SAEPHOIO MNPUTSDKEHUS MEXIY IByMs HpoToHamu F,
JABYMs HEUTpOHaMU F,, a TakKe MeX1y IPOTOHOM M HEUTPOHOM F .

1)  Fun> Fpr> Fpp. 3) Fon= Fpn = Fpp.

2)  Fuw=F,>Fp. 4) Fon< Fpn < Fpp.

4.  Yro o3HavaroT qudpsl y sapa aroma azora 4/N?

1) 7 —4ucio 3AEKTPOHOB, 14 — YUCIIO MPOTOHOB.

2) 7 —4ucao HEUTPOHOB, 14 — YKCIIO IPOTOHOB.

3) 7 —4uci0 NpOTOHOB, 14 — YKCIIO MPOTOHOB U HEMTPOHOB.
4) 7 — 4UCIIO JIEKTPOHOB, 14 — YHUCIIO HEUTPOHOB.

5.  UYro mpenacrasnser coboii B-uznyueHue?

1)  TIoTok OGBICTPBIX ANEKTPOHOB.

2)  IloTok HEUTPOHOB.

3)  IloTok KBaHTOB 3JEKTPOMArHUTHOTO U3JIyYCHHUSI.
4)  Ilorok snep renwus.

6. Dnement *,X ucnbitan o-pacmnan. Kakoit 3apsg 1 MaccoBoe 4HCIIO OyAeT y
HOBOTO 3JIEMEHTa Y ?
1) Az+1Y. 2) A_4z_2Y. 3) A_zz_4Y. 4) Az_lY.

7. KakoBO COOTHOIIICHHE MEXIY MacCOW pPaJiMOaKTUBHOTO siipa M, U CyMMOM
Macc CBOOOIHBIX INPOTOHOB Z'm, U CBOOOJHBIX HEUTPOHOB N'm,, U3 KOTOPBIX
COCTAaBJIEHO ATO SAAPO. Y KAXKUTE NMPABUIIbHBIN OTBET.

1) M,=(Zm,+ Nm,.



2) M,;<(Zm,+ Nm,).
3) M,> (Zm, + Nm,).

8.  Jlau rpaduk 3aBUCHMOCTH YHCJIa HE pacHaBIIMXCS siep dpOus OT BpEMEHH.
KaxkoB nepuoj mostypacriajia 3Toro u3ororna 3pous?
1)  50u .
N, 1O A

2) 100w
3) 150 u. 160
4) 200w

80

0l 100 200 ty

9. Kakoe W3 TNpUBEIECHHBIX HIDKE BBIPAKCHHUU OIPEACISCT MMOHSATUE IICTTHAs

siIepHAst peakuusi? YKaKUTe MpaBUIbHBINA OTBET.

1) Ilpomecc caMONpoOM3BOJIBHOTO pachajaa siAep AaTOMOB  HEKOTOPBIX
XUMHUYECKUX IJIEMEHTOB.

2)  Ilpomecc mpeBpalleHuss aTOMHBIX fJIep, MPOUCXOASIIUN B pe3ysibTaTe HX
B3aUMOJICHCTBUSA C 3JIEMEHTAPHBIMU YACTUIIAMH WU APYT C IPYTOM.

3) Ilpomecc neneHuss aTOMHBIX SIIEP HEKOTOPBIX XUMUYECKHX DJIEMEHTOB,
MPOUCXOJISAIINNA IO/ JEHCTBUEM HEUTPOHOB, OOPa3yIOMMXCS B Mpoliecce caMoi
SIAEPHOW pEaKInH.

10. Kakue BemecTBa M3 NMEPEUYHCICHHBIX HIKE MOTYT OBITh HCIIOJIB30BaHbBI B
SIEPHBIX PEAKTOPaxX B KAYECTBE 3aMEJINTENICH HEUTPOHOB?

A.T'padur. b. Kagmuii. B. Tsoxenas Boga. I'. bop.

1) AuB. 3) Aub.

2) bul. 4HBul.

11. Bonpoc ¢ npodeccrnoHaabHOM HAMPaBICHHOCTHIO:

[Ipu cTpouTenbcTBE OCYHIECTBISIOT MPOBEPKY BEPTUKAIHBHOCTH KOHCTPYKIUN U
3IaHUH ¢ TOMOIIIbIO JazepHbIX npudopoB — [TNJI-1, JI3LI-1, nazepHoro Teogonura
— JIT-75, nazepHoro panpbHOMepa c ypoBHeM. Uto Takoe nazep? OObsicHUTE
IPUHIIUI ICUCTBUS JIa3€pPHBIX MPUOOPOB.

ITaJIOHbI OTBETOB
1 2 3 4 5 6 7 8 9 10
24 2 3 3 1 2 2 1 3 1




2.1.3 OueHo4HbIe MaTEePHUAJIbI AJI51 Py0esKHOr0 KOHTPOJIS

Kpurepnu onieHKM KOHTPOJIbHBIX PadoT.
PexoMeH1yeMble KpUTEpUH OLICHUBAHUSI PACYETHBIX 32124
2 Gamna — IpPUBEACHO TMOJIHOE MPABWIBHOE PEIICHUE, BKIIOYAIOIIEE CIEeAYIOIINe
AJIEMEHTHI:
o 3anucanbl  (U3MYECKME  3aKOHOMEPHOCTH,  IPUMEHEHHE  KOTOPBIX
HE0OXOIMMO U JOCTATOYHO ISl pEIICHUs JaHHOU 3a/1a4u;
o BrlimoiHeHBI HEOOXOMMBIE MAaTeMAaTHUYECKHE MPEoOpa3oBaHUsI U PACUETHI
(BO3MOKHO, C BBIYUCJIECHUEM MPOMEKYTOUHBIX BEIIMYUH, TO €CTh IO YacTsAM»),
MOJIyY€H BEpHBIM OTBET (MPU OKPYTJICHUM MOTPEIIHOCTh HE JOJKHA MPEBHIIATH
10%) ¢ ykazaHueM eIMHUL] U3MEPEHUSI.
1 Gan — nprBeIEHO HEMOJIHOE PEIIEHUE WM pelIeHue, CoJeprKalliee OMMOKY:

o 3anucaHbl HE Bce  HeoOXoAMMble Uil  pelIeHUus  (PU3UYECKHe
3aKOHOMEPHOCTH;

NJIn

o B 3ammcsx HEOOXOMUMBIX ISl perieHus (U3HYECKHUX 3aKOHOMEPHOCTSIX

MMEIOTCS OIITHOKM;

N

Jlony1ieHbl OITMOKYA B MaTEMAaTHUECKUX TTPeoOpa30BaHUSIX U BHIYUCICHUSX.

0 GamioB — peleHue 3a1a4u NoJHOCTHIO HeBepHOoe MJIU oTcyTcTBYyer.
PexoMeH1yeMble KpUTEpHUH OLICHUBAaHHS KA4eCTBEHHbIX 3a/1a4:

2 Gamna — MPUBEACHO TOJIHOE MPABWIBHOE PEIICHHE, BKIIOUYAIOIIEE CIeAYIOIINe
DJIEMEHTHI:

o Beprno yxazamel ¢usuueckue sBreHus WJIM 3anucanel  Gusznyeckue
3aKOHOMEPHOCTH, TPUMEHEHUE KOTOPBIX HEOOXOAUMO U JOCTATOYHO ISl PEIICHUS
JITAHHOW 3a]1a4H;

o [IpoBeneHbl KOPPEKTHBIE PacCyKIeHU, CHOPMYIUPOBAH BEPHBINA OTBET.

1 Gan — npuBeIEHO HEMOJIHOE PEIICHUE WM PellIeHue, CoJIeprKaliee OMMOKH:

° 3anucaHbl HE BCE HEOOXOAMMBIE JUISl pelIeHUs (PU3NUYECKUE SIBICHUS U
3aKOHOMEPHOCTH;

nim

o BepHo ykazaHbl Bce HEOOXOOUMBIE i pelieHus] (PU3MYECKUE SIBJIICHUS U

3aKOHOMEPHOCTH, HO OTBET SIBHO HE CPOPMYITUPOBAH;

NJIn

VYkazanbl (usnyeckue SBICHUS U 3aKOHOMEPHOCTH, HO B MPHUBEAEHHBIX
PaCCYKJIEHUSAX COJIEPKATCS OLTUOKH.

0 GamtoB — pemieHue 3a1a4u NoJHOCTHIO HeBepHoe MJIN oTcyTcTByer.

IlepeBoa B IATHOAIILHYIO CUCTEMY:



«5» «“4» «3» «2»

11-12 GasuioB &-10 datoB 5-7 0amnoB 4 0aJuI0B U MEHBIIIE

KontpoabHas padora Nel
«MoJiekyasipHasi PU3MKA U TEPMOJIUHAMHUKA»

3amaya Nel. Ormnpenenure CpeAHIO KBaJAPAaTHUYHYIO) CKOPOCTh  MOJIEKYJI
OJIHOATOMHOTO MJEAILHOTO ra3a, HaXOoIAIerocs noj gasinenueM 5 « 10° I1a, ecin
KOHIIEHTparus Moaekyn 10%° M, a macca kaxmoi Mosekysl 3¢ 10726 kr

3agaua Ne2. Ompezmenure Maccy asoTa B COCyle, €MKOCTBIO 4 « 103 P
HAIOJHEHHOro 1oz AasienueM 2 10° ITa npu remneparype 30°C.

3agauya Ne3. 3a nuki TersioBas MalllMHA TMOJYYaeT OT HarpeBaress KOJIMYeCTBO
termnoTel 300 Ik u otaaer xomoawnbHUKy 250 JIxk. Uemy paBen KIIJ[ termioBoii
MAaIlIHBI?

3aga4yu ¢ npodeccHOHATILHOI HATIPABJIEHHOCTHIO

1. Ecnu 6aHKy ¢ moOenKoi OCTaBUTh OTKPBITOM, TO Yepe3 5 CYyTOK OHA MOJHOCTHIO
BBICOXHET. Ompenenure Maccy BOJBI, colepralieiics B mobenke, eciu 3a 1c ¢
HOBEpXHOCTH BhuteTaeT 4-10'8 Monexyir.

2. [Ipu npoBenennn manspHbix padot paznuwin 1,51 anerona (CH)2CO, kotopbiid
MOJIHOCTBIO UCHAPWJICA W PABHOMEPHO paCHpeleNuiIcs MO0 IOMEIICHHUIO.
Ompenenure 00bEM mOMelleHUs, ecad B Im® Bosmyxa comepxkurcs 34-10%!
MOJIEKyd aneroHa. KakoBa CKOpOCTb JBWKEHHS MOJIEKYJ aleToHa, eclu
Temmneparypa B nomenennu 23°C. IlnotaocTs anerona 790kr/m?>

3. O6nu1I0BOYHBIE PaOOThl BHYTPU MOMELICHUN OMYCKAETCS BBIMNOJHATH MpU
Temriepatype Bosayxa He MeHee 10°C, BnaxxHocTu Bo3ayxa He Oonee 70%.
Bo3mokHO 51 mpoBeneHne OOJMIIOBOYHBIX padoT, eciu mpu Ttemmeparype 16°C
BOJITHOM map umeet napieHue 1500 Ila, maBiaeHWe HACHILIEHHOTO Mapa MpU 3TOM
paBxo 1800 ITa.

KouTpoJsbHast padora Ne2
«DJIeKTpUYecKoe noJjie. 3aKOHbI MOCTOSIHHOTO TOKA»

3agaua Nel. B kepocune pacnonoxen 3apsa B 1,5 10° Kin u na paccrosauu 0,006
M NPUTATMBAcT K ceOe BTOpoi 3apsa ¢ cuiaoi 2 ¢ 10°H. Haiigure Benmumny
BTOPOTO 3apsa.



3agmauya Ne2. Kakoe ceyeHue IOJDKEH MMETh MEIHBIN MPOBOJ, €CIM MPU CHUIIE
MpoTEKaroIIero mo Hemy Toka 160 A nmoteps HanpsbkeHus coctapiser 8 B. [[nunHa
POBO/IA, MOJBOIAIIETO TOK K MOTpeOuTeNto, paBHa 70 M.

3apmaua Ne3. Onpenenure HanpsKEHUE Ha 3aXKUMax Oarapeu, eclidjiBa AJIEeMEHTa
coeauHeHbl napauienbHO. IlepBeiii anement mmeer O/C 2 B u BHyTpeHHee
conporusieHue 0,6 Om. Bropoit umeer 3/1C 1,5 B 1 BHyTpeHHEE COIPOTUBIIEHUE
0,4 Om.

3anauu ¢ npodeccHOHATIBLHOI HATIPABJIEHHOCTHIO

1.Ilpu »1eKTPOOKpalIMBAHUMU MPOUCXOAUT MEPEHOC 3aPSHKEHHBIX OTPUIATEIBHO
YacTHUI] JIAKOKPACOYHOIO Marepuajga OT pPAcObUIMTENs] K OKpalluBaeMou
MOBEPXHOCTH B 3JeKTpuueckoM Tosie. Ormpenenure paccTOSIHUE MEXIY
pacnbUIMTEIEM U TOBEPXHOCTHIO, €CIIU HanpsikeHHOCTh nosist 0,6 kB/M, a pazHocThb
noTeHimanoB pasHa 120 B.

2.
[IpruMOHTaX)E0CBETUTEIBHOMAIICKTPONPOBOAKUB3AAHUAXI0CTATOYHOIIPOBOIOBCEY
eHnem| Mm?. KakOBO CONPOTUBIICHUE MSITU METPOB MEIHOW JJIEKTPONPOBOJKHU?
VY nenwHoe conporusienue meau 0,0175 Om*mm?/m

3. OJAC akkymynstopa mypynoépra 21B. AKKyMynsTOp 3aMKHYT Ha
COIPOTHUBIICHUE 11,70m. Onpenenuthb BHYTPEHHEE COIIPOTHUBIICHUE
AKKyMYJISITOpa, €CIIM CUJIa TOKa B 1lenu paBHa 1,5A.

Kontpoabnas padora Ne3
«MarauTHoe noJie. JJIeKTPOMATHUTHAS WHIYKI[HS)

3agaya Nel. CkOIbKO BHUTKOB [IOJDKHA COJEpPXKAaTh KaTyllka C IUIOIIAAbIO
nonepeynoro ceyenus 50 cm?, IIpy U3MEHEHHU MATHUTHOM MHAYKIMU KATYIIKH OT
0,2 1o 0,3 Tu B Teuenue 4 mc B Helt Bo3Oyxaanack DJIC 10 B.

3agaya Ne2. Onpenenutrh BpeMs, B TEUCHHE KOTOPOrO B OOMOTKE BBIJCIUTCS
KOJIMYECTBO TEIJIOThI, PAaBHOE HSHEPrMM MAarHUTHOTO TIOJII B CEpJICUYHHKE
anekTpoMariuta. OOMOTKa »3JIEKTpOMarHuTa HMeeT WHAYKTUBHOCTH 0,8 I'H,
cornpotuBiieHUE 15 OM ¥ HaXOAUTCS MO NOCTOSTHHBIM HAINPS)KEHUEM.

3agaua Ne3. Cuna JlopeHna, aelcTByromas Ha JJIEKTpoH, pasHa 5¢10° H. C
KaKUM YCKOPEHUEM JIBHXKETCS DJICKTPOH B OJHOPOJHOM MarHUTHOM T10Jie (BEKTOP
MarHuTHOW WHIYKIMH TEPIEHIUKYISIPEH BEKTOPY CKopocTh) ¢ mHAyKIuen 0,06
Thn.

3agaum ¢ npoecCHOHAILHOI HANIPABJICHHOCTHIO



1. [Ilpu pabGore Ha CTPOWUTENBHBIX IUIOMIAJKAX  YacTO  HMCIOJB3YIO
rpoMmkoropopurenu. IlpuHuun paboThl JUHAMHUYECKOTO TPOMKOTOBOPUTEIIS
OCHOBAaH Ha B3aUMOJCWCTBHUM MPOBOJHUKA C MAarHUTHbIM mosieM. OmnpenenvTb
CUJTy, IEMCTBYIOILIYIO HA MPOBOJHUK C TOKOM B MAarHUTHOM I0JI€ ¢ MHAYKIuen 20
MTi, eciin cuna Toka B mpoBogHuKe 70 A, a JyIMHA aKTUBHOW YacTH MPOBOJHUKA 5
cM. JIMHMY UHIYKIIUY TIOJISI M TOK B3aUMHO TEPIICHIUKYJISIPHBI.

2. B crpoutensHONl WHIYyCTpUM TIPUMEHSETCS MarHuTHas o0paboTka BOAbBI
3aTBOPEHUsI LEMEHTHBIX cMeceil. OHa yBEIMYMBAET HPOYHOCTh, IJIOTHOCT,
MOPO30CTOMKOCTh,  CHHXKA€T  NOPUCTOCTb,  BOJIOIOIJIOIIEHUE,  IOBBIIIAECT
yA000yKJIapIBAeMOCTh O€TOHHOM cMecu. Korpa aumonu BOABI MPOXOAST yepes
MarHUTHOE TMOJIE€ YCTPOMCTBa, Ha HUX neucTtByer cuia Jlopenua. Omnpenenure
WHIYKIAIO MAarHUTHOTO TOJIs, ACHUCTBYIOIIETO HA DSJIEKTPOH, IBWXKYIIUHCS CO
ckopocteio 3-10°M/c, ecnum cuna Jlopennma pasHa 4,8-10° H. Vron wexnay
HaIpaBJIEHUSIMHU CKOPOCTH 3JIEKTPOHA U MATHUTHOW MHAyKIUK paBeH 90°.

3. Ha crpouTenpHbIX IUIOMIAAKAaX YAaCTO HCIOJIb3YIOT aBTOHOMHBIE T'€HEPATOPBI
NepeMEHHOr0 TokKa. POoTop reHeparopa MmepeMEHHOTO TOKa MPEJCTaBISET COOOU
KATYIIIKYy, COJAEPKaIlyl0 OOJIbIIIOEC KOJUYECTBO BUTKOB. OMNpeAesuTe WHIYKIUIO
MAarHUTHOTO TOJs W BPEMSI U3MEHEHUS MArHUTHOIO IMOTOKA, MPOHU3BIBAIOIIETO
KaTyliKy, eciu oHa coaepxuT 100 BUTKOB, Kaxiplii miomaapio 1200cMm?, a
MAarHUTHBIN MOTOK IPOHU3BIBAIOIIMN OJUH BUTOK, pABHOMEPHO H3MeHseTcsa Ha 0,3
B6 tak, yro DJIC unnykiuu paBua 1,2 B.

KonrpoabHas padora Ne4
«Kose0anus 1 BOJTHBD)

3agaua Nel. Tok B kosie0aTeIbHOM KOHTYpPE U3MEHSETCSI CO BPEMEHEM 110 3aKOHY
1 = 0,02c0s628t. HaifTu WHIYKTMBHOCTh KOHTYpa, 3Has, YTO €MKOCTh €ro
KoHzaeHcaropa 2 ¢ 107 @.

3apgaya Ne2. Tpancdopmarop, comaepkaniuii B mepBUIHOM 00MOoTKe 720 BHTKOB,
noBeimaer HampsbkeHue ¢ 220 B mo 600 B. Ompepenure koddduimeHt
TpaHc(opMali, YUCIO BUTKOB BO BTOpUYHOW OOMOTKe? BbIsicHUTE, B KaKou
00MOTKE MPOBOJ UMEET OOJIBIIYIO TUIOLIA b TOMEPEYHOTO CeUSHUSI?

3agaya Ne3. B nenb nepeMEHHOTO TOKa CO CTAHJAPTHOM 4YacCTOTOW BKJIKOYEHA
KaTylmka ¢ uHAykTuBHOCThIO 80 MI'H. Halinure aelicTByroiiee 3Ha4YEHUE
HaIPsDKEHHST HA JAHHOM YYacTKe LIeNH, €CJIM JICMCTBYIOIIEE 3HAUYEHUE CHIIBI TOKa
paBHO 2 A.



3anauu ¢ npodeccHOHATBLHOI HANIPABJIEHHOCTHIO

1. lenms, cocrosmas U3 IOCIEIOBATEIRHO  BKJIIOYECHHBIX  AKTUBHOTO
conporusieHuss 120 Om u KoHzmeHcatopa €MKOCTBIO 45 MK®D, NMpuUCcOeaUHEHA K
TOPOJICKOM CETH TMEepeMEHHOro Toka ¢ yactorod 50 I'm u Hampsbkenuem 127 B.
OnpenenuTe aMIUIUTYTHOE 3HAUCHHUE CUJIBI TOKA B IIETIH.

2. Yucno BUTKOB NEPBUYHOM OOMOTKM TpaHchopmaTopa Ijsi dJIEKTPUUYECKOTO
3BoHKa paBHO 880 npu HanpspkeHuu B ceTu 220 B. Bropuunas o06OMoTKa UMeeT Tpu
BBIBOJIa Ha HampsibkeHue cooTBeTcTBeHHO 4 B, 6 B u 9 B. Onpenenure yucio
BUTKOB BO BTOPUYHON OOMOTKE.

3. Jlna koopAauHauu padoThl HA CTPOMKE KCIIONB3YIOT MPOPECCUOHANbHBIE pallin
JUIsl cTpouTeneil. PaauocBsa3b OCyHIECTBIISIETCS B TPAXKIAHCKOM JUana3oHe YacToT.
Ha kakoii yactore paboTaroT paiuu, eciu JIMHABOIHBI0,09M.

Kontpoabnasi padora Ne§
«OnTuka»

3agaua Nel. Ilog kakuM yrioM BueH mNepBblii Makcumym? JludpakunoHHas
pemérka comepxut 600 mTpuxoB Ha 1 mMM. Ha pemérky mamaer cBeT IIMHOMU
BOJHBI 500 HM.
3agaya Ne2. B HEKOTOpyXo TOYKY MpPOCTPAHCTBA NPHUXOOUT H3IYYEHUE C
ONTHYECKOM Pa3HOCTHIO X0/1a BOJH 1,9 MkM. OnipefenuThb, yCUIUTCS WK OCJIa0HET
CBET B OTOM TOYKE, €CJIM JIrHA BOJHBI 500 HM.
3amaya Ne3. J[nrHa BOJIHBI JKEJITOrO CBETa MapoB HATPUsI B BO3JyXe paBHa 589
HM. KakoBa ayiMHa BOJHBI KEJNTOrO CBETA MAPOB HATPHS B CTEKJIE C MOKa3aTeseM
npenomiienus 1,56.

3agaum ¢ npodgecCHOHAILHOM HANPABJIEHHOCTHIO

1. Cxunupap NpUMEHSIOT IJs1 pa30aBIeHUs JTAKOB W Kpacok. [IpenenbHbIil yron
MOJIHOTO OTPaXEHUs JJIA JIyya CBETa MPU NMEPEXOJIC U3 CKUMKAAPA B BO3yX PABEH
42°. Onpenenure CKOPOCTH PACIPOCTPAHEHUS CBETA B CKUTIMAAPE.

2. Ha crpoutenbHOM momanke, Ha BbicOT€ 30M YCTaHOBIEH MPOKEKTOP.
OcgemenHocte paBHa 10 nk. Onpenenure CBETOOTAAUY MPOKEKTOpPA, €CIIH
MOIITHOCTE ero jJamisl 200BT.

3. [Ipu otrnenke momemieHus JUisl YIY4IIEHUS OCBEIIEHHOCTH HCHOJB3YIOT JBa
HCTOYHHKA CBETA, Jarolue cBeToBbIe MOTOKHU 1o 300 1M Kakapiii. OHM TOMeEINIeHBI
Ha BBICOTE 2M U Ha PacCTOSHUM M JApyr OT JApyra HajJ TOPU30HTaJIbHON



ITOBCPXHOCTBIO. quy paBHa OCBCIICHHOCTL Ha IIOBCPXHOCTH Ha CCPCIAUHC
PACCTOAHMUA MCKAY HUMHU U B TOYKaAX IO HCTOYHHMKAaMH CBCTA.

KonrpouabHasi padbora Ne6
«KBanToBas pusuka»

3agaua Nel. Haiitu BenuunHy 3amuparoliero HampsHKEHUs s POTORIEKTPOHOB
P OCBEIICHWU MeETajla CBEeTOM ¢ JiMHON BoaHbI 350 HM. KpacHas rpanuiia
porosddexra mas meramia 6,2 « 107 cm.

3amaua Ne2. PaccumraiiTe, 3a Kakoe BpeMsi KOJWYECTBO aTOMOB #opa- 131
yMmenbutces B 2000 pas. [lepuoa nosypacnaaa paanoakTUBHOTO oaa-131 paBen
8 CyT.

3agaua Ne3. PaccuuTaiiTe SHEpPru0 CBSI3U M YACIbHYIO SHEPTUIO CBSI3HU, Ne(eKT
Macchl spa yriepoa %C.

3apauu ¢ npodeccHOHATILHO HATIPABJIEHHOCTHIO

1. JlaTunku IBMKEHUS UCTOJB3YIOT JUIsl YIPABJIEHUS CBETOM B ITOABE3/IE, HA BXOE
B JIOM M B Apyrux mecrtax. KagmueBble (OTO3IEMEHTHI JIEKAaT B OCHOBE HX
ycTpoiictBa. bynmer nm pabGortath (HOTOIJIEMEHT, TO €CTh, BO3HUKHET JIU
dotordhdext B KaaMuM MOJ ACHCTBHEM OOTyUEHHUS, UMEIOIIETO JIMHY BOJIHBI
450uM?
2.J]a3epHbIil HUBEUP UCIOJIB3YETCSI CTPOUTEISAMU ISl COOJIOICHUS TPAaBHIIBHON
T€OMETPUU CTEH, IOTOJIKOB, OTKOCOB, OTAEIOYHHMKAMM JUIsi POBHOW YKJIAIKH
CTEHOBBIX IMOKPBITUH, BBIPABHUBAHUSA 110J1a U CTEH, MIEPEHOCA HA CTEHBI U MOTOJIKU
3JIEMEHTOB JM3aliHa € JOM3alH-IIpoekTa. boiiee pacnpocTpaHEeHbl HUBEIUPBI C
Ja3zepoM kpacHoro 1erta (650 am). OnpenenuTs MOITHOCTh U3yUYEHHUS JIa3€PHOTO
HMBEJIUPa, eciv 3a 1¢ n3nyugaercs 9-10%* poronos.
3. Ilpu nmpoBeeHUN CTPOUTENBHBIX U OTIEIOYHBIX pabOT HUCIOJIB3YIOT JIa3epHbIE
YPOBHH U JIa3€pPHBIE PYJIECTKU. MOIIHOCTD U3IyYEHHUSI JA3€PHON PYJIETKH C JJIMHON
BoJIHBI A = 600 HM paBHa P = 2 MBt. Onpenenure uncino GoToHOB, H3TydyaeMbIX
pyneTkoii 3a lc.

2.2. 3aaHus 11 IPOMEKYTOYHOM ATTeCTAUMHU

[IpomexxyTouHas arrectanust (PK3aMeH) TMPOBOAMUTCS 1O OKOHYAHUU
u3y4deHus: o01eo0pa3oBaTeNbHON TUCIUIUIUHBI «DU3UKay.



3anadeil mpoBeneHUS TIPOBEPOUYHON PaOOTHI SABISETCS OINpeeIeHUE YPOBHS
YCBOSHHsI COJACpKaHUS oOpa3oBaHUsA IO 00IIeo0pa30BaTeIbHOM JUCIIUILINHE
«DU3UKa».

2.2.1 OueHoYHbIe MAaTEPHAJIbI 1l IPOMEKYTOYHOM ATTECTALNH

[IepeyeHp dK3aMEHALMOHHBIX BOIIPOCOB MO AUCHUILUIMHE «DHU3nKa

1.PackpoiiTe NOHSATHE MEXAHUYECKOE JBUKEHHUE, OTHOCHUTEIIBHOCTbh JBHKCHUS
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABUKEHHUE.

2. Jlatite monsitue cunna. ChopmynupyiiTe 3akoHbI TMHAMUKK HbroTOHA.

3. Haiite moHsTHe UMITyJbC Tena. ChopMyTupyHTe 3aKOH COXpPAHEHUS UMITYJIbCA.
[IpuBeauTe npuMepsl PEAKTUBHOIO JBHKEHUS B IPUPOJE U €r0 UCIIOIb30BaHUs B
TEXHUKE.

4.ChopmynupyiiTe 3aKOH BCEMUPHOTO TAroTeHus. /{aiiTe moHATHE CUIIBI TSHKECTH,
BEC T€JIa, HEBECOMOCTb.

5. Packpoiite CymIHOCTh MpEeBpaIIeHUs] YHEPTUU MIPU MEXAHUYECKUX KOJICOAHUSX.
JaiiTe onpezenenre cBOOOIHbBIE U BRIHYKIECHHBIE KOJIeOaHus1, pe30HAHC.

6. ChopmynupyiiTe OCHOBHBIE IMOJIOXKEHUS MOJIEKYJISIPHO-KHHETUUYECKONW TEOpUHU
CTPOEHHMS BellecTBa. M31105KUTh METOIBI ONPEIEIICHNS] MACChl M pa3Mepa MOJIEKYJI.
7. Jlaitte onpenenenue uaeanbHoro raza. ChopMynupyite OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM HAEAIBHOIO ras3a. PacKpoWTe CyIIHOCTH
TEMIIEpaTyphl U €€ U3MEPEHHUsI, A0CONIOTHAs TEMIIEpaTypa.

8. CdopmynupyiiTe ypaBHEHHE COCTOSIHUS HJA€aIbHOro Tra3a (ypaBHEHHE
MenpaeneeBa—Kianeiipona). JlaliTe KpaTKyto XapakTepUCTUKY U30IPOIIECCaM.

9. [laiiTe NOHATHE UCHAPEHUS U KOHJEHCALMHU, HACBIIIEHHOIO U HEHACBIIIEHHOTO
napa, BJIaXHOCTH BO3/1yXa, U3MEPEHUS BIAKHOCTH BO3yXa.

10./{aiiTe mOHATHE KPUCTAJUIMYECKUE U aMOp(HBIE Tea, yIpyTrue U MIacCTHIECKHe
nedopmaiu TBepabIX Ten. [IpuBeanre npumepsi.

11. Jlaiite ompenesnenue BHyTpeHHEH sHepruu. ChopmynupyiTe MEpBBIM 3aKOH
TepMOoAMHAMUKU. OnNUIIUTE OCOOCHHOCTHM TPUMEHEHHUS TIEPBOrO  3aKOHA
TEPMOJIMHAMHKH K U30IpoIieccam, ainadaTHBIN mpolecc.

12.J1aiiTe MOHATUE CUIIBI TPEHUS CKOJIbXKEHUS, CHIIbI yIIpyrocTu. ChopMmynupyiTte
3akoH ['yka.

13.PackpoiiTe CylHOCTh ra30BbIX 3aKOHOB.

14.JTaiiTe onpenenenue paboTa CUIbl, KHHETUYECKAsl U MOTCHIHAJIbHAS
sHeprus. CGopMynupynTe 3aKOH COXpAHCHHUS MEXaHUYECKON IHEPTHUH.

15. JlaiiTe KpaTKyr XapaKTE€pPUCTHUKY arperaTHblX COCTOSIHHMU BEIIECTBA,

TEIJIOBOTO JBHXKEHHUS aTOMOB M MoJekya. JlaiTte omnpeaeneHue
OpOYHOBCKOIro IBUXEHUS U AU Py3un.

16. PackpoiiTe moHsiTUE  TEMIONPOBOJAHOCTb, KOHBEKUUS, H3Iy4YEHHE.
[IpuBenuTe npuMepsl Temjonepeaadyu B IpUPoOae U TEXHUKE.



17. JaiiTe onpeaenaeHnue JIEKTPUUECKUM TOK, CHUJIa TOKA, TJIOTHOCTh TOKA.
Ha3zoBute ycnoBus CynecTBoBaHUS 3JIEKTPUUECKOTO TOKA B LIETIH.
18.Chopmymnupyiite 3akon Oma sl OJHOPOJHOTO ydacTKa memu. Packpoiite
MTOHSTHE CONPOTUBIICHUE W 3aBUCUMOCTH COIPOTHUBIICHUS TPOBOJHUKA OT
TeMIIEpPaTypHl.

19.PackpoiiTe MOHSATHE TOCIEAOBATEIBHOE COCAMHEHUE TIPOBOJHUKOB U
napajieJIbHOE€ COEIMHEHUE IPOBOIHUKOB.

20.Chopmynupyiite 3akon Oma 1Jii HEOAHOPOJAHOTO yJacTKa Ienu 1 3akoH Oma
JIJISI BCEH IIETIN.

21.JlaiiTe onpeaeneHne paboTa U MOIIHOCTh TOKA. Packpoiite CynHoCTb
TEIUIOBOTO JICUCTBHS TOKA, KOPOTKOE 3aMbIKAHUE.

22.PackpoiTe MOHATHE DIEKTPUUECKUN TOK B DJIEKTPOJIUTAX, DIEKTPUUECKUI TOK B
raszax, 3JICKTpUYECKHUM TOK B BaKyyMe, 3JIEKTPUUYECKUN TOK B MOJTYITPOBOIHUKAX.
23./laliTe TOHATHE MAarHUTHOE IOJ€ U MAarHUTHOE TOJIE BJIEKTPUYECKOTO TOKA.
JlaitTte onpeneneHrue BEKTOP UHAYKIIMA MAarHUTHOTO TTOJIS.

24 .PackpoiiTe CyIIHOCTh ACHCTBHSI MAarHMTHOTO MOJs HAa MPOBOJHUK C TOKOM.
CdopmynupyiiTe 3akoH Amriepa.

25.PackpoiiTe moHsTHe paboOTa MOpU NEPEMENIEHUM MPOBOJHHUKA C TOKOM B
MarHuTHOM mnoJie. Jlaiite onpeaenenue cuna JlopeHna.

26. JlaiiTe onpeneneHue npaBuiIa npaBor pyku. Ha3oBure npusHaku, o KOTOPbIM
BEIIECTBA JEJISTCS Ha CIA00OMAarHUTHBIE U CUIIbHOMAarHUTHBIE.

27. JlaiiTe onpeaeieHue MarHuTHBIN TTOTOK U chopMyupyiite 3akoH Dapases.
28.PackpoiiTe cynHOCTh siBieHUsI camouHAyKuuu, IJ{C caMOMHAYKIMHU, SHEPTUs
MarHMUTHOTO MOJISI.

29 Jlaiite ompeneneHue sneKTpoMarHuTHas uHAyKOus. Chopmymupyiite 3akoH
3JIEKTPOMArHUTHON MHIYKIMH, paBuio JIeHna.

30.lafite  ompeneneHue MexaHuueckue kosiebanus. HazoBute  ycioBus
BO3HUKHOBEHUSI CBOOOJIHBIX MEXaHUYECKUX KOJIEOaHUH.

31.JlaiiTe onpeneneHue rapMOHMYECKUE KOJIeOaHUs, CMEIIEHUE, MEPUO/I, 4YacTOTa,
aMIUTATYa.

32.JlaiiTe onpeaesieHne MaTeMaTHYECKOr0 U MPY>KMHHOT0 MasiTHUKA. Ha3oBure, o
KaKHX BEJIMYMH 3aBUCUT MEPUOJ MATEMATUUECKOTO U MPY>KUHHOTO MASITHUKA.
33.ITpuBeauTe npuMepsl MEXaHUUYECKUX KOJIEOAHUN U UX MPUMEHEHHE B NIPUPOE
U TEXHUKE.

34.JlaiiTe onpeneneHre BbIHYKIEHHBIX KoJieOaHU, MEXaHUYECKHUI pe30HaHC.
35.laliTe  ompeAciEeHME  MEXaHWYECKHME  BOJHBL. ~ Ha3oBUTE  OCHOBHBIE
XapaKTepUCTHKNA MEXaHUYECKUX BOJIH. J[ailTe MOHATHE 3ByKOBBIE BOJIHBI.

36.JlaiiTe OHATHE CBOOOJHBIC JIEKTPOMArHUTHBIC KOJeOaHUsS B KOieOaTeaTrHOM
KOHTYpE.



37.Jaiite IOHATHUE rapMOHUYECKUE 3JIEKTPOMAarHUTHbIE KoJe0aHus,
BBIHYKJICHHBIE 3JICKTPOMarHUTHbIE KOJIEOaHUsI.

38.JlaiiTe omnpeneneHUEe TMEPEMEHHBIN JJIEKTPUYECKHM TOK. JlalTe moHsTHE
AKTUBHOE COINPOTHBIICHUE TEPEMEHHOIO TOKA, HWHIAYKTUBHOE COIIPOTUBIICHUE
NIEPEMEHHOTO TOKA, EMKOCTHOE COIPOTUBIIEHUE NIEPEMEHHOTO TOKA.
39.Chopmynupyiite 3akoH Oma 118 1Ienu epeMeHHoro Toka. [lalte onpeneneHue
MOIIHOCTH B LIETIH IIEPEMEHHOTO TOKA.

40./laiiTe NOHATHE ANEKTPUUYECKUI PE30HAHC B LIEMU IEPEMEHHOT0 ToKa. Onuiure
Ha3Ha4YeHUe, yCTPOUCTBO I'eHEpaTOpa NEPEMEHHOIO TOKA.

41.0numure ycTporWCTBO, Ha3HaueHHe TpaHcopmaropa. ONUIINTE TEXHOJIOTHIO
nepeadu JIEKTPOIHEPTUN HA PACCTOSHHUE.

42.]JlaiiTe  TOHATHE  DJIEKTPOMAarHUTHBIE  BOJIHBL.  PackpoiiTe  CyIIHOCTH
paauoTenedOHHOMN CBSI3U.

43.[laliTe onpeneneHus HHTEpPEpEHIIMs BOIH, Tudpakius BOIH, AUdpaKuOHHAS
pewetka. [IpuBegure npumepsl.

44 ]Jlaiite omnpenesieHHs MOJSpU3ALMs CBeTa, Jaucrepcus cBera. llpuBenure
pUMeEpHhI

45.ChopMynupyiiTe 3aKOHBI OTpaXeHUss W TperoMiieHus cBeta. Jlaiite
omnpenenenue JuH3bl. Hanumumre ¢popmyity ToHKOM auH3bL. [IpuBeguTe nmpumepsl
ONTHUYECKUX CHCTEM.

46.PackpoiiTe CYIIHOCTh KBaHTOBOM rumnotre3bl Ilmanka. [laiite ompeneneHue
BHEIIIHUI ¥ BHYTPEeHHUN (PoTOodIeKTpuUecKuil 3 QeKT.

47.JlaiiTe TOHSTUE CHEKTPAIBHOrO aHanu3a. JlaiiTe KpaTKyl0 XapaKTEPUCTUKY
HIKAJIbI JIEKTPOMArHUTHBIX U3TYyYEHH.

48.Packpotite cymHocTh ombiTa Pesepdopna. /lalite onmcanne saepHO MOAETH
atoma. ChopmynupyiiTe KBaHTOBBIE NTOCTYJIaThl bopa.

49.PackpoiiTe CyIIHOCTh THUIIOTE3bl € bpoilnsd, BOJTHOBBIE CBOWCTBA YaCTHII.
Onumunre cTpoeHWe atoMHbIX sAnep. [alte ompenenenune m3zoromnoB. Hanummure
dbopMyTy SHEpTHUS CBSI3U aTOMHBIX SIJIEP.

50.lalite omnpenereHue paadOaKTUBHOCTb. PackpolTe CyIIHOCTh mpaBuja
CMEILECHHUS.

51.ChopmynupyiiTe 3aK0H paaMOaKTHBHOTO pacmaga. Jlaiite ompenenecHue
SJIEPHBIC PEAKIIUY.

52. PackpolTe CyHmHOCTb JEJNEeHUs TsKenelX snaep. Jlaiite omnpenenenue
TEPMOSIICPHBIE PEAKLIUH.

IIpakTHyeckue 3a1aHUA:
3anaum:



1. IIpu GomOapaupoBKe HEUTpOHaMK aToMa a3ora '“N ; MCIyCKaeTcsi MPOTOH.
B snpo, kakoro nzorona npesparaercs sapo azora? Hanummure peakuurio.

2. Bpluuciaure 4acTOTy COOCTBEHHBIX KOJIEOaHMI B K0JIEOATEIbHOM KOHTYPE
npu eMkocTH 0,88Mk® n naaykTUBHOCTH 12MI H.

3. Kakoe xonruecTBO TEIIOTHI HY>KHO NIEpeiaTh UealbHOMY ra3y B HIMIMHAPE
0] TIOPILIHEM JUIsl TOrO, YTOOBI BHYTPEHHSISI SHEPrUs ra3a yBEIMYMUIACh Ha
1001x u mpu 3TOM ra3 copepimi padoty 200/1x.

4. Mexny TrOpU30HTaJbHBIMU IIJJACTUHAMHU 3apsHKEHHOTO  KOHAEHCATopa,
HAMPSHKEHHOCTh  KOTOpOoro 49H/M, HaXOAWTCS B PAaBHOBECHH IIBUIMHKA,
umerommas 3aps 2*108k1. Kakosa ero macca?

5. Ha npsmMOIMHENHBIN Y4acTOK INPOBOJHMKA C TOKOM JJIMHOM 2CM MEXAY
TIOJFOCAMU TIOCTOSIHHOTO MarHuTa JeWcTByeT cuia 107H mpu cuje Toka B
npoBogHuke SA. Omnpenenute MarHUTHYHO WHAYKIUIO, €CIH BEKTOP
VMHIYKLIHWH NEPHIEHIUKYISPEH TPOBOAHUKY.

6. HaiiTu MakcUMalbHYI0 CKOPOCTh JJIEKTPOHOB, OCBOOOKIECHHBIX MpHU
dorosddexre cBeTOM ¢ MHON BOaHEI 4*107M ¢ MOBEPXHOCTU MaTepuaa
¢ paboroii Beixomaa 1,93B.

7. OmnpeneneHue mOKa3aTes MPETOMIICHHS CKMITUAAPA, IpH yIiie nagenus 45°
yroa npenomienns 30°,

8. MarHuTHBIN MMOTOK Yepe3 3aMKHYTBIA MPOBOAHUK cornpoTusiieHneMm 0,5 Om
paBHOMEpHO yBenuumics ¢ 2*¥10*B6 no 10*10“B6. Kakoii 3apsa mporen
yepes MOIMepeyHOe CeYEHUE MPOBOAHUKA?

9. Ha BpicoTe 2,2M OT MOBEPXHOCTH 3eMiid M4 uUMen ckopocTh 10m/c. C
Kakol CKOpPOCTbIO OyAeT JBUTaTbCd MSAY Yy TIOBEPXHOCTH 3emiu?
ConpoTuBieHneM BO3AyXa MpeHEeOpeuYb, YCKOPEHHE CBOOOTHOTO MaJCHHUS
npunath 10m/c2.

10.Kakoii o00bem 3aHMMaeT 2MOJS UACAIBHOIO Tra3a NpH YCIOBUSX,
COOTBETCTBYIOIIMX  ycioBusaM  Qorochepst  Conuua?  TemmepaTypa
dorochepsr 6000 °K, nasnenue 1,25%101a.

11.0npenennre Maccy aMMHaka, CoJeprKalierocss B 0auioHe eMKOCThio 2011
npu Ttemneparype 27°C u nox nasnenuem 0,25*10°11a.

12.11o rpaduky mporiecca, OCyIIECTBICHHOTO C UICAIBHBIM Ta30M, OCTPOUTE
rpaduk 3Toro mpouecca B koopauHaTHeix ocsix P, T u V, T. Temnepatypa
ra3a B HayaJbHOM COCTOSIHUM ObL1a paBHOU 250K

13.T'a3 mepexoauT u3 coctosHuss 1 B coctositHue 2. Paccuuraiite paboty,
COBEPUIEHHYIO ra30M.

14.CranbHas npoBOJIOKa, IUIOINAAL CeUeHUs 1MM?, a JuiHa 1M, IpK Harpyske B
200n yanuHuiack Ha 1MM. Onpenenure MOYJb YIIPYTOCTH CTAJIH.



15.K 3axkxumam reneparopa noctossHHoro toka ¢ 3J1C B 200 B u BHyTpeHHUM
conporusieHueM 0,60M MOAKIIIOUEH HAarpeBareib conpoTuBieHueM 14 Om.
Onpenenure KOJIMYECTBO TEIJIOTHI, BBIIEISEMOE HarpeBareneM 3a 1c.

16.Ha 3apsan 30 vKi, BHECEHHBIM B JAHHYKO TOYKY MOJIS, AEHUCTBYET CHIIA
24vxH. Haittu HanpsyKeHHOCTH MOJIS B TAHHOW TOYKE.

17.Kakoe KoJIM4ecTBO BEIIECTBA COJIEPKUTCS B aJJIOMUHUEBOM OTIMBKE MacCOM
5.4 xr?

18.YemMy paBHO umcio moaekya B 10 r. kucinopoaa?

19.0npenenute CKOJIBKO MOJIEKYJ BOJBI B 00BEME 211

20.Ha kaxkyro [AfIuHY BOJHBI HAcTpPOEH KoJeOaTeNbHBI KOHTYp, €CIu
WHIYKTUBHOCTh KaTymkyd paBHa 10 mkI'H, a siekTpudeckas €MKOCTb
KOoHJIeHcaTopa 9 HO.

21.Konbkobexern maccoil 70 kr ckoiab3uT mo JpAy. KakoBa cuma TpeHws,
NENCTBYIOIAs Ha KOHbKOOEXKIA, eciau KOAI(P(GUIIMEHT TPEHUsI CKOJIbXKEHUS
KOHBKOB 110 JibAy paBeH 0,027

22.Teno OGporieHO BEPTUKAIBLHO BBEPX C HadabHOU cKOpocThio 20 m/c. Kakos
MOAyJb ckopocth Tena ueped 0,5 ¢ mocie Havana JABUKEHUS?
ConpoTuBIiIeHHE BO3/1yXa HE YUUTHIBATh

23.0xoTHUK Maccor 60Kr, CTOSIMN Ha TIaJKOM JIbAY, CTPEISIET U3 PYXKbs B
ropuU30HTAILHOM HamnpaieHuu. Macca 3apsiga 0,03 kr. CkopocTh IpoOHHOK
npu BeicTpene 300 m/c. KakoBa ckopocTh OXOTHHKA MOCIIE BhICTpesa’?

24. TemniepaTypa XOJOAWIBHUKA UIEATBHOIO TEIUIOBOTO JBHUrartelisa paBHa 27°
C, a rtemmneparypa HarpeBarenss Ha 90°C Oonwiie. Kako KIIJ[ storo
nBurarens’?

25.1Ipn kako¥ cumiie TOKa B KaTylmke HWHAYKTUBHOCTBIO 0,5 I'H sHeprus
MarHUTHOTO MOJIsl KaTyIKU Oy1eT cocTaBisTh 4 JIx?

26.1IpoBoHuk ¢ TokoM 21 A u gnunou 0,4 M mepeMemaeTcs B OJHOPOIHOM
MarHuTHOM moje ¢ uHaykaued 1,2 Tin nepneHauKydasipHO K JIMHUSIM
uHIyKIUKM Ha paccTostaue 0,25M. Kakas ipu aToMm coBepiraercs padbora?

3. Pekomennyemasi iuTepaTrypa u HHbIe HCTOYHMKH

OCHOBHBIC HCTOYHHUKH:

1. Mskumes, I'. 4., byxosue, b. b., Corckuii, H. H. / Ilom pen.
[TappentreBoii H.A. ®duszuka. YueOnuk mig 10 ki — M.: HM3patenscTBO
«ITpocsemienue», 2022. — 416 c.

2. Mskumes, I'. f., byxosue, b. b., Uapyrun, B.M. / Tlom pen.
[TapdentbeBoit H.A. ®uzuka. YueOnuk g 11 k. — M.: HMznatenscTBo



«IIpocBemienuey, 2022. — 399 c.
JlonoJIHUTEeIbHbIE HCTOYHUKM:

1. ImutpueBa, B. @®. ®wuszuka 11 npodeccuit u  CreHaIbHOCTEH
TEXHUYECKOTO mpoduisi: yd4eOHUK 1 00pa3oBaTENbHBIX  YUPEKICHUIN
HAaYaJIbHOTO M CPEAHEro npodeccuoHaibHoro odpazosanus / B. @. JImuTpuesa.
— 2-e u3a., crep. — M.: I3patenbekuii HeHTp «Akagemus», 2023. - 448 c.

IHepeyens UHTEpHET-pECYpCOB:

1. Enunas xomnexuust nudpoBbix 00pa3oBaTesbHBIX pecypcoB.— :http://school-
collection.edu.ru/catalog/pupil/?subject=30
2. KM-mikona. — Pexxum nocryma: http://www.km-school.ru/a

3. Otkportasdusuka:http:// www.physics.ru/courses/op25part2/design/inde.htm
4. [Tnardopma AKnacc —_http://www. yaklass.ru /

5.Poccuiickas DIIEKTPOHHAs LIKOJIA — Pexum JOCTyIA:
http://www.resh.edu.ru/(narao6pamenus:29.08.2022);
6.Dusuka.ru. — Pexum goctyma: http://www.fizika.ru

7.OUIIN (BIIP 11 xnacc) —: http://www.fipi.ru

8.OnmeKTpoHHBIN yueOHHK: http:/www.physbook.ru/ a
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