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MACIOPT IIPOT'PAMMBI YYEBHOM JUCHUAILIMHBI DU3UKA

1.1. ObsacTh NPUMEHEHUS POTPAMMbI

[IporpaMma y4eOHOW IUCHUIUIMHBI SIBISIETCS YacThlO IPOrPaMMBI B
COOTBETCTBHUM C TIPUMEPHOUW MpOTrpaMMoi 001IeoOpa3oBaTeIbHON  yUeOHON
JUCUUIUINHBI « PU3HKaY 17151 TPOPECCUOHAIBHBIX 00pa30BaTEIbHBIX OpraHu3aluii,
pekomengoBanHon PI'AY «DHPO» B kKauecTBE NPUMEPHOM NPOTrpaMMBbl IS
peanu3alnuyd OCHOBHOM mNpodeccuoHanbHOW oOpa3oBareiabHO mporpammel CITO
Ha 0a3e OCHOBHOIo 00IIero oOpa3oBaHUsA C TOJYYEHHUEM CpPEIHEro OOIIero
ob6pazoBanus (IIporokosn Ne3 ot 21 urons 2015 r.) mo npodeccuu

15.01.38 Oneparop-Hajag4uK MeTALI000pPadATHIBAIOIIUX CTAHKOB

OcHOBY TIPOTpaMMBbI COCTaBJISICT COACPIKAHNE, COTJIACOBAHHOE C TPCOOBAHMSIMU
denepanbHOrO0 KOMIIOHEHTAa TOCYJapCTBEHHOTO CTaHAapTa CpeaHero (TOJIHOro)
obmero  obOpazoBanuss  0asoBoro  ypoBHs.  ConepkaHue  TPOTPaAMMBI
CTPYKTYpHUPOBAHO Ha OCHOBE KOMITETEHTHOCTHOTO IOIX0/1a.

[Iporpamma  MOXET  HWCHONB30BATHCA  JAPYTMMH  00Opa3oBaTeIbHBIMHU
YUpEKACHUSIMU  TPO(PECCHOHATBLHOTO W JIOMOJHUTEIBHOTO  00pa3oBaHMs,
peanu3yonmMn  00pa3oBaTeIbHYI0 MPOTpaMMy cCpeaHero (TOJHOTO) OOIIero
00pa3zoBaHUsl.

1.2. MecTo IMCHUMIUIMHBI B CTPYKTYpe OCHOBHOM IPO(PecCHOHANBHOMI
o0pa3zoBaTe/IbHOM IPOrPaMMbI:

NYMCIUILIMHA BXOJUT B 00111e00pa3zoBarenbHblid iuka OJ1.

1.3. Heau 1 3aga4u JUCHUIUVIMHBI — TPe0OBaHMA K pe3yJIibTATAM OCBOCHMS
AUCHHUILINHBI:

1.3.1. lean nucHMNJINHBI:

Conepxanue mporpamMMbl 0011e00pa3oBaTEIbHON IUCHUIUIMHBL Du3nka
HaIpaBJIeHO Ha JOCTHXKEHUE CISAYIOIINX LeJIei:

* (dopMupoBaHUEe Y 00yHarOUIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus,
3HAUUMOCTH (DU3UYECKUX 3HAHUM 11 COBPEMEHHOTO KBAIU(PHUIIMPOBAHHOTO
CHEIUAINCTa MPU OCYIIECTBICHUH €ro MpohecCUOHATBHOM EeATeIbHOCTH;

* (dopMHUpOBaHUE ECTECTBEHHO-HAYYHON TPaMOTHOCTH;

® OBlaJieHWE  CHenu(PUIECKO  cucTeMol  (pU3MYECKUX  TOHSTHUH,
TEPMHUHOJIOTHEN U CUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJAQJCHUE OCHOBHBIMH METOJAMU HAy4YHOTO TIO3HAHUS MPUPOIBI,
UCTIONB3yeMbIMU B (u3uke (HAOMIOJEHUEe, ONMUCAHWE, U3MEPEHHE, BBIIBUKEHUE
TUTIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

® OBJIAJCHUE YMEHUSIMU OOpadaThIBATh JaHHBIC HKCIECPUMEHTA, OOBSICHATH
HUCTOYHUKOB HWH(OpMAIIMU U COBPEMEHHBIX HMH(GOPMAIMOHHBIX TEXHOJIOTHH;
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yMeHu# (opMyIupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO TTO3UIIUIO 110 OTHOIIEHUIO
K (hu3udeckoit HHGOPMAIINH, TTOTy4aeMOU U3 pa3HBIX UCTOYHUKOB;

® BOCIUTaHHUE YyBCTBA FOPAOCTH 32 POCCUNMCKYIO (DU3HUECKYIO HAYKY.

OcBoenue kypca O/l «®@usuka» npeArnonaraeT perieHrue ClIeayoux 3a1a4:

* npuoOpeTeHHe 3HaHUM O (QyHIAMEHTATbHBIX (U3UUECKUX 3aKOHaX,
JeXallUX B OCHOBE COBPEMEHHOW (PU3NYECKONW KapTUHBI MHUpPa, NPUHIIMIIOB
JENCTBUSA TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLECCOB, O Hauboiee
BaXXHBIX OTKPBITHSIX B 00JacTH (PU3MKH, OKA3aBIIMX OMPEICISIONIee BIUSHAC HA
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

* moHuMaHWe (PU3MUECKON CYNIHOCTH SIBIICHUH, MPOSIBISIOMIUXCS B PaAMKaX
IIPOU3BOICTBEHHOM JIEATEIbHOCTH;

® OCBOCHHE CIOCOOOB MCIOJIB30BAHUS (PU3MUECKUX 3HAHUU IJIA pelIeHUs
MPAKTUYECKUX U NPO(EeCcCUOHATBHBIX 3a7ad, OOBSICHEHUS SIBICHUN MPUPOIBI,
IPOU3BOJCTBEHHBIX M TEXHOJOTMYECKUX IMPOLECCOB, NPUHIUIOB JEHUCTBUSA
TEXHUYECKUX TPUOOPOB U YCTPOHCTB, 0OSCIICUCHHS OS30IMaCHOCTH IIPOU3BOJICTBA
U OXPaHbI IPUPOJIBL;

e dopMupoBaHWE YMEHHMA pemaTh  y4eOHO-IPAKTUYECKHE  3aJlauu
duznyecKoro coaepKaHus ¢ yu€ToM mpohecCuoHaTbHON HAIPAaBIEHHOCTH;

® npuoOpeTeHHe OmbITa TO3HAHWS W CAaMOMO3HAHUSA, YMEHH CTaBHUTbH
3aJ]a41 ¥ penaTh MpoOIeMbl C YIETOM MPOPEeCCHOHATBHON HAMPABICHHOCTH;

* (¢opMupoBaHME YMEHUW WCKaTh, AaHAIM3UPOBATh M 00padaThIBATH
buznyeckyro nHGOPMAIIUIO C Y4ETOM MPodheCCUOHAILHON HAMPaBJICHHOCTH;

® MOATOTOBKa OOYYAIOIMIMXCS K YCHEIIHOMY OCBOCHHUIO IUCHUIUINH H
MoayJeill npodeccuoHaNbHOrO LHUKIA: (POPMUPOBAHHE Y HUX YMEHUH M ONBITA
NESTENBHOCTH, XapPaKTePHBIX Mg Tpodeccuil / AOMKHOCTEH CIyXalluxX WIH
CHENUATbHOCTEH, TOJIydaeMbIX B  MNpodecCHOHATBHBIX  00pa30BaTEIbHBIX
OpraHu3aIusX;

® MOAroTOBKa K (OPMHUPOBAHHMIO OOIMMX KOMIETEHIUH  OyayIiero
CHEeIUaInucTa: €caMooOpa3oBaHUs, KOMMYHHKAIIUW, TPOSBICHUS TPaKIaHCKO-
MaTPUOTUYECKON MO3UIMU, COTPYIHUYECTBA, IPUHATHS PELICHUN B CTaHIAPTHOU
M HECTaHJAPTHOM CUTyalMsX, HPOCKTUPOBAHUSA, NPOBEACHHUS (PUIUIECKUX
u3MepeHuit, 3¢G(PeKTUBHOTO U  OE30MACHOTO  HCMOJb30BAHUSI  PA3TUYHBIX
TEXHUYECKUX YCTPOWCTB, COONIOACHMS TpaBUJI OXpaHbl TpyAa NIpu padore ¢
bu3znueckuMu npuOoOpamMu U 000PYTOBAHUEM.

OcobOeHHocTh (OpPMHUPOBAHUSA COBOKYIMHOCTH 3aJlay U3ydeHUs (DU3UKU IS
CUCTEMBbI ~ cpeHero mnpodeccMoHanbHOrO  O0pa3oBaHMs  3aKIIOYAETCS B
HEOOXOIMMOCTH peau3ali MpOoPECCUOHATILHON HAMpPaBIEHHOCTH pEelIaeMbIX
3a1a4, yuéta ocoOeHHOCTe! chephl NeaTeNbHOCTH OYAYIUX CIEeIHAIUCTOB.

B pe3synbrare 0ocBOCHUS AUCIUTIIMHBI 00YYaAIOIIHICS T0JI2KEH 3HATh:

® CMBICI TOHATHH: (HU3WYEeCcKoe SBJICHHE, THUIOTE3a, 3aKOH, TEOpHs,
BCILIECTBO, B3aUMOJCHCTBHE, AJICKTPOMArHUTHOE II0JIe, BOJHA, (OTOH, aToM,
aTOMHOE SIAPO, HOHU3UPYIOIIME U3TyUYCHUS;

® cMbIcT (DU3UYECKUX BEJIMYMUH: CKOPOCTh, YCKOpEHHE, Macca, Ccuia,
UMITYJIbC, paboTa, MeXaHW4ecKash SHEpPrus, BHYTPEHHSS JHEPrusi, aOCOJIOTHAs
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TEMIIEpaTypa, CpeaHsAs KUHETUYECKas SHEpPrus 4YacTHl] BEUIECTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsL;

® cMbICI (PU3NYECKUX 3aKOHOB KIACCHUYECKOW MEXaHUKH, BCEMUPHOTO
TATOTEHMS, COXPAHEHHsS SHEPIHMHM, HUMIIyJbCa M 3JIEKTPUYECKOro 3apsia,
TEPMOJANHAMHUKH, FTEKTPOMAarHUTHON HHAYKINH, hoTodddekTa;

® BKJIAJ POCCUWCKUX M 3apyOeXHBIX YYEHBIX, OKAa3aBIIMX HaMWOOJIbIIEE
BJIMSIHUE HA pa3BUTUE (DU3UKY;

B pe3ynbTaTte 0cBOEHUS AUCIUIUIMHBI O0YYAIOIIUIICS 10JZKeH YMeTh:

® NPOBOAUTH HAOJIO/IEHNUS, TUTAHUPOBATDH U BBIMOJIHATH SKCIIEPUMEHTHI,

® BBIJIBUTaTh IMIIOTE3bI U CTPOUTH MOJIEIIH,

® [PUMEHATh T[ONY4YEHHbIE 3HaHWs 10 (u3uke I8 OOBSICHEHUA
pa3HOO00pa3HbIX (PU3NUECKUX SBJICHUM U CBOMCTB BEILLIECTB;

® [PaKTUYECKHU MCIIONIB30BaTh (PU3NUECKUE 3HAHNUS;

® OLEHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(POpMAIIH;

® HCNOJIb30BaTh MNPUOOPETEHHbIE 3HAHUS W YMEHHSA [UISl  pELICHUS
INPaKTHUECKUX 3a7ad I[OBCEJIHEBHOM JKM3HHM, oOecreyeHus Oe30MacHOCTH
COOCTBEHHOW  KW3HHM, PAUUMOHAIBHOIO IPUPOJONOJIB30BAHUS M  OXPaHbI
OKPYXKaroUEenl Cpeibl.

® OIUCHIBaTh U OOBSCHATh (PU3UUECKUE SIBICHUS U CBOMCTBA TEJN: CBOMCTBA
ra3oB, OKMJAKOCTEM W  TBEpABIX TE€J;  DJIEKTPOMArHUTHYI  HMHIYKLHIO,
pacnpocTpaHEHHUE AIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3ITyUEHHE U
MOTJIOIIEHHE CBETaaTOMOM; (pOTOdPDEKT;

® OTJIMYaTh TUIMOTE3bl OT HAYYHBIX TEOPU;

® J1eJ1aTh BBIBOJBI HA OCHOBE DKCIIEPUMEHTAJIbHBIX JaHHBIX;

® [PUBOJAUTH MPUMEPHI, NOKA3bIBAIOIINE, YTO: HAOIIOJEHUS U SKCIIEPUMEHT
SBJIAIFOTCS. OCHOBOM JUISl BBIIBM)KCHMS THUIIOTE3 M TEOPHIA, MO3BOJISIOT IIPOBEPUTH
UCTUHHOCTh TEOPETHUYECKHX BBIBOJOB; (pU3MUecKass TEOpHUs HaeT BO3MOXKHOCTb
OOBSICHATH U3BECTHBIC SIBJICHUSI IPUPOBI U HayuyHbIe (AKThI, IPEICKA3BIBATD €IIIE
HEU3BECTHBIE SIBJICHHUS;

® MPUBOJAUTH TMPHUMEPHl MPAKTHYECKOTO HCIIOJIBb30BAHUA (PUINUECKUX
3HAHUI: 3aKOHOB MEXaHUKH, TEPMOJAMHAMUKNA U 3JEKTPOJAUHAMUKU B HEPreTHKE;
pa3IMYHBIX BHJIOB JJEKTPOMATHUTHBIX M3IYYEHUH JUIsI pa3BUTUSA paguo H
TEJIEKOMMYHUKALIUA, KBAaHTOBOW (HU3MKM B CO3JIaHUU SIAEPHOU HHEPreTUKH,
J1a3€pOB;

® BOCHPUHMMAThb W Ha OCHOBE TMOJYYEHHBIX 3HAHUM CaAMOCTOSITEIbHO
OIlecHMBaTh HH(pOpMaIMIo, cojaepxairyocs B coobmenusx CMU, Uurepnere,
HAy4YHO-TIOIYJISIPHBIX CTAThSX.

® [PUMEHSATH NOTYUYCHHbIE 3HAHUS JIJIS pelleHus] (PU3NUECKUX 3aj1ay;

® omnpenensaTh Xxapakrep (U3MUEeCKOro mpolecca mo rpaduky, Tabiule,
bopmyie’;

U3MEPATH PNl PU3MUECKUX BEJIUYUH, IPEACTABIISASA PE3yIbTaThl U3MEPEHUI C
YYETOM UX MOTPENTHOCTEM.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 0011e00pPa30BaTEIbHOI
aUucHUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Oco0oe 3HaueHUe MTUCIUIUIMHA UMeeT Npu GopmupoBanuu u pazsutuu OK
u IIK (OK yxaszwiearomca uz nogoeo maxema DI'OC CIIO 2022 200a no
npogheccuu/cneyuanbHocmu)



Koa m nHamMeHoBaHHe
¢opmupyeMbIX KOMIIETEH U
OK 01. Bei6upats ciocoObl
penieHus 3aaaq
npodeccuoHaIbHON
JIEATEIIbHOCTH TPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTEKCTaM

Ilnanupyemble pe3yJbTaTbl 0CBOCHHS JMCIUILTHHBI

Oo6mmel

B yacTu Tpya0BOr0 BOCIMTAHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYI0JII00HE;

- TOTOBHOCTh K aKTUBHOM JIESITCIILHOCTH
TEXHOJOTUYECKON U COLMAIbHON HAINIPaBJICHHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, TUTAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJHATH TaKyO JACSITEIBHOCTD;
- HHTEPEC K pa3InuHbIM cdepam npodeccHoHaTbLHON
JeATEeIIbHOCTH,

Ognajgenne yHMBepPCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJIbHBIMH JIeliCTBUSIMH:

a) 0a30Bble JJOrHYeCKHe JeHCTBHS:

- CaMOCTOSTENHHO (HOPMYIUPOBATH U
aKTyaJlM3UpOBATh MPOOJIEMY, paCCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHWUS JIJIsl CPABHECHUS, KJIACCU(PUKAIIUU U
000011IeHHS;

- OIIPEACIIATH 1NN ACATEIHLHOCTH, 3a/1aBaTh
mapaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHBHI B ICITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB IEJISIM, OIICHUBATh PUCKU
MTOCTICCTBUI ACATCIHHOCTH,

- pa3BUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH

JucuuniinHapHbie

- chopMHUpOBaTh MPEACTABICHUS O POJIM M MECTe
GU3MKM W acTPOHOMHMHM B COBPEMEHHOH Hay4yHOM
KapTUHE MHpa, O CHCTeMOoOpasyromei pon GU3NKN
B Pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJOTMH, O BKJIaJ€ POCCHUUCKUX U
3apyOexKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
MOHMMaHUEe (PU3NYECKON CYIIHOCTH HaOII0AaeMbIX
SABJICHUM MUKPOMHpA, MaKpOMHUpa U MEramupa;
MOHUMAHUE POJIM AaCTPOHOMHHM B MPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKAa M JaJbHEHIIEM Hay4HO-
TEXHUYECKOM  pa3BUTHM,  poiu  (pU3MKHM B
dopmMHupoBaHUM  Kpyro3opa H  (YHKIHOHAIHHON
IPaMOTHOCTH 4YEJIOBEKA JUIsl PELICHMs] IMPaKTHYECKUX
3az1ay;

- copMHpOBaTH YMEHUS pelaTh pacueTHBIE 33a]Jauu C
SBHO 3aJaHHON (pU3MUYEeCKOW MOMIENbIO, HCHOJb3YS
¢du3nueckre 3aKOHBI U MPUHIIUIBI; HA OCHOBE aHaIN3a
YCIOBHS 3aJaud BBIOMpPATh (PU3HUECKYI0 MOJEb,
BBIJICNIATh  (PU3MUYECKUE BENWYMHBI U (HOPMYIIBI,
HEOOXOJUMBbIE JJIs €€ PELIeHMUs], IPOBOJUTH PACUEThl U
OLICHMBATh  PEAJbHOCTh MOJYYEHHOI'O  3HAUYECHMUS
¢u3nyecKkoil  BEIMYMHBI, pellaTh KaueCTBEHHBIE
3aJa4yM, BbICTpauBas JIOTMUECKH HENPOTHBOPEUUBYIO
LETIOYKY pAacCYKJICHHIl C ONOpOM Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

- BIAAETb OCHOBOIOJIATAIOIIMMU  (PU3MUECKUMHU

1 YKkasbIBaloTcs hopMmpyeMble NMMYHOCTHBIE U MeTanpeameTHble pesynbTathl n3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHom

dopme

2 incumnnuHapHelie (NpegMeTHbIE) pe3yrbTaThl yKa3biBalOTCS B COOTBETCTBUM C UX NONHbIM nepevHem Bo ®OC COO (B nocnegHen pegakumm ot
12.08.2022 gnsa 6a3oBoro u yrrybneHHoro ypoBHs ob6yyeHus



KM3HEHHBIX MPoOIeM

0) 0a30BbBIE HCCIEA0BATENbCKUE TeCTBUS:

- BIIQJICTh HaBBIKAMHU yUeOHO-UCCIIEIOBATEIBCKOM
MPOEKTHOM JESATEIbHOCTH, HABBIKAMU PA3pPELICHUS
npoOem;

- BBISIBIIITh TPUUMHHO-CJIEACTBEHHBIEC CBSA3U U
AKTyaJIM3UPOBATH 33]1a4y, BbIJIBUTATh TUIIOTE3Y €€
peLIeHHs], HAXOIUTh apTyYMEHTHI 1151 T0KA3aTeIbCTBA
CBOUX YTBEPKJECHHUI, 3a]1aBaTh NapaMeTPhl U
KPUTEPUU PEIICHUS,

- aHAJIM3UPOBATh MOJYUYECHHBIE B XOJI€ PEUICHUS
3a7a4M pe3yJibTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTh 3HAHUS B MIO3HABATEJBHYIO U
MPaKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE UJIECH, NIPEJIaraTb OpUruHAJIbHbIE
MOJAXO/Ibl U PELIEHUS;

- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
[03HABATEJILHOM U COLMAJIbHOM MMPAKTUKE

MOHATUSMU W BEJIMYUHAMH, XapaKTEPHU3YIOUIUMU
buznueckue MPOLIECCHI (CBSI3aHHBIMH v
MEXaHUYECCKUM JBHKCHHEM, B3aUMOJICHCTBUEM TEI,
MEXaHMYECKMMHU KOJICOAHUSIMH M BOJIHAMHU; aTOMHO-
MOJICKYJIIPHBIM CTPOCHHUEM BEIIECTBA, TEIIOBBIMU
MpolieccamMu; IEKTPUYECKUM U MArHUTHBIM TIOJISIMH,
ANEKTPUIECKUM TOKOM, AIEKTPOMArHUTHBIMU
KOJIEOAHMSIMU U BOJIHAMHU, ONTUYECKUMHU SIBIICHHUSMH;
KBAaHTOBBIMHM  SIBJICHUSIMHA, CTPOCHHEM aroMa |
aTOMHOTO  Siipa, PaJAHMOAKTUBHOCTBIO);  BIIAJICHUE
OCHOBOITOJIATaIOIIIMHU ACTPOHOMHUYECKUMHU
MTOHSATHSIMH, ITO3BOJISIIOIIIUMH XapaKTepU30BaTh
MIPOIIECCHI, MPOUCXOSIINE Ha 3Be37aX, B 3BE3THBIX
CHUCTEMax, B MEXKTaJaKTUYECKOH cpene; IBHUKEHUE
HeOECHBIX TeJI, IBOIIOLMIO 3Be3/ U BcelleHHOi;

- chopMHUpOBaTH yMEHUS MPUMEHSTH
OCHOBOIIOJIATAIOIIMUE  aCTPOHOMHUYECKHUE  ITOHSATHS,
TEOPHMM W 3aKOHBI JUIA aHalu3a HW OOBSCHEHUS
(bu3NYECKUX TMPOLIECCOB, MPOUCXOIANINX Ha 3BE3aX,
B 3BE3JIHBIX CHUCTEMax, B MEXraJaKTUYECKOW cpeje,
JIBIKCHUS HEeOECHBIX TeJI, DSBOJIOLMHM 3BE3] U
Bcenennolii;

- BJIaJIETh 3aKOHOMEPHOCTSMHU, 3aKOHAMHU U TEOPUIMHU
(3akoH BcemupHoro tarotenus, I, II u 11l 3akonbr
HbroToHa, 3ak0H cOXpaHEHUs MEXaHUYECKOW SHEPTUH,
3aKOH COXpaHEHUsI UMITYJIbCa, PUHIIUIL
CYNEPIO3UIUU CHJI, TPUHIUIT PABHOMPABHOCTH
WHEPIUATBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Fa30BhIC
3aKOHBI, IEPBHIN 3aKOH TEPMOANHAMUKH; 3aKOH
COXpaHEHHUS AJIEKTPUIECKOTO 3apsa, 3akoH Kyiona,
3akoH Oma 171 y49acTka 1enu, 3akod Oma Jij1st TOJTHOM
AIEKTPUYECKOM e, 3aKOH [0y - JIeHia, 3akoH



OK 02. Mcnonb30BaTh
COBpPEMEHHBIE CPEJICTBA TTOUCKA,
aHaJM3a ¥ UHTEPIPETAIUN
uHdopmaIuu, u
UH(POPMAIMOHHBIC TEXHOJIOTHH
JUTSL BBITTOJIHEHHUS 32144
npodecCUOHATHLHON
JEeSTEIbHOCTH

B o0s1acTH IEHHOCTH HAYYHOT' 0 MO3HAHMS:

- chopMHpPOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU ¥ 0OIIECTBEHHOW MPaKTUKH, OCHOBAaHHOTO Ha
JManore KyJiabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHHE SI3BIKOBOW M UNTATENbCKON
KYJBTYPbI KaK CpPEJICTBA B3aUMOACHCTBUS MEXKITY
JIIOJIbMU U TTO3HAHUS MUDA;

- OCO3HAaHME LIEHHOCTU HAy4YHOU JEeSATEIbHOCTH,
TFOTOBHOCTB OCYHICCTBJIATH ITPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIBHOCTD HHAUBHUIYAJIbHO U
B I'pyIIIIE;

OBjaieHHe YHHUBEPCAJIbHBIMHU Y4eOHBIMU
NMO3HABATEJbHBIMH /IE/iCTBUSIMH:

B) padoTa ¢ nndopmManmeii:

- BJIaICTh HABbIKAMHU IMOJIYUCHU HHq)OpMaHHH nu3
HCTOYHHKOB PA3HLIX TUIIOB, CAMOCTOATCIIBHO
OCYIIECTBIISATh MMOUCK, aHATN3, CUCTEMATHU3AINIO U
MHTEPIIPETAlNIO UHPOPMALIMK Pa3IUYHbIX BUIOB U
dhopm mpecTaBIeHNUS,

- CO3J1aBaTh TEKCTHI B PA3IUYHBIX opMaTax ¢ y4eTOM

BHCKTpOMaFHI/ITHOI\/'I HWHAYKIWH, 3aKOH COXPAaHCHUSA
SHEPTUHU, 3aKOH NPSIMOIUHEHHOTO PACIPOCTPaHEHUS
CBETa, 3aKOH OTPaXEHUS CBETA, 3aKOH MPEIOMIICHHUS
CBETa; 3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXpaHEHUs
MMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUIECKOTO
3aps/a, 3aKOH COXpaHEHHUs] MacCOBOTO YucIa,
noctynatel bopa, 3aKoH paglo0aKTUBHOIO pacaja);
YBEPEHHOE HCI0JIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEHN NIPH aHaN3e PU3MIECKUX SIBJICHHUM
U TIPOIIECCOB

- YMETb YUUTHIBATh TPAHUIIbl IPUMEHEHUS N3yUYEeHHBIX
buznyeckux Mozenei: MaTepuaibHasi TOUKa,
MHEepLHaIbHas CUCTeMa OTCYETa, UeallbHbIN ras;
MOJIEJIN CTPOCHUS T'a30B, KUAKOCTEH U TBEPBIX Tel,
TOUYEYHBIN AIIEKTPUUECKUI 3apsl, siAepHas MOJIENb
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO Si7jpa MpH
penieHnu GU3NYECKUX 3a/1a4
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OK 03. [InanupoBats u
peaIn30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE pa3BUTHE,
IpeANPUHUMATEIBCKYIO
JIeSITebHOCTD B
npodeccroHaabHOM chepe,
UCTIOJIb30BaTh 3HAHUS 1O
(MHAHCOBOM IrPaMOTHOCTHU B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHAX

Ha3zHauyeHUs! UHQOPMAIMHY U 1IEJIeBON ayJUTOPHUH,
BbIOMpast ONTUMANIbHYIO (POPMY MPEICTABICHUS U
BU3yallM3aliH;

- OIICHUBATh JIOCTOBEPHOCTh, JETUTHUMHOCTD
nH(OPMaLINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- CTIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHM3alMOHHBIX 3a7la4 ¢ COOII0IeHnEM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH O€301MaCHOCTH, THTHCHEI,
pecypcocOepekeHus], MPaBOBBIX U 3TUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

- BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS U 3aIUThHI
nHpopmanuu, nHOOPMAITMOHHOW 0€301TaCHOCTH
JUYHOCTH

B 06.s1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS
-- c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
TUYECKOT'0 IOBEICHHUS;

- CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh
OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAJIHHO-
HPaBCTBEHHBIE HOPMBI U IIECHHOCTH;

- OCO3HaHME JMYHOTO BKJIa/1a B TIOCTPOCHUE
YCTOWYUBOTO Oy IyIIETO;

- OTBETCTBEHHOE OTHOIICHUE K CBOUM POJTUTEISIM U
(M) IpyruMm 4jaeHaMm CeMbHU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEMHOM
KM3HH B COOTBETCTBUU C TPAIUIIUIMHU HAPOJIOB
Poccuu;

OgJaieHne YHUBEPCAJIBLHBIMH PeryassTHBHBIMH
AefCTBUAMMU:

a) CAaMOOPraHu3alMs:

- BIJICTh OCHOBHBIMU METOJaMH HayYHOTO TTO3HAHMSI,
UCTIONIb3YEMBIMU B (DU3HKE: TIPOBOJIUTH NPSIMBIE
KOCBEHHBIC U3MEPEHUS PUBNISCKUX BEITUUHH,
BBIOMpasi ONTUMANTBHBIN CIOCO0 N3MEPEHUS U
UCIIOJB3YSl U3BECTHBIE METO/IbI OLEHKH MOTPEIIHOCTEH
M3MEPEHUI, IPOBOJIUTH UCCIEA0BAHUE 3aBUCUMOCTEN
(GU3UYECKUX BETMYHMH C UCTIOTB30BAHUEM TPSMBIX
U3MEPEHU, O0BSACHSATH TOTyUYECHHBIC PE3YIbTATHI,
UCTIONB3YS (PU3HUYECKUE TCOPUH, 3aKOHBI U TIOHSTHUS, 1
JiefaTh BBIBOJIBI; COOJIOIaTh MpaBuUiia 0€301acHOTO
TpyJAa IpY IPOBEICHIH UCCIICAOBAHUIA B PaMKax
y4eOHOTO SKCIIEpUMEHTa U y4eOHO-
HCCIIEIOBATEILCKON ACITEIHHOCTH C HCIIOJIb30BAaHHEM
U (POBBIX U3MEPUTEIIBHBIX YCTPOWCTB U
nmabopaTopHOTro 000py0BaHMs; CHOPMHUPOBAHHOCTH
MPEJICTaBICHUI O METOAAaX MOTYUYEHHS HAYUHbBIX
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- CAMOCTOSTEIBHO OCYIIECTBIISITh TO3HABATEIbHYIO
JeSITeNIbHOCTb, BBISBIATH MPOOIEMBI, CTABUTH U
(dbopMyIUpoBaTh COOCTBEHHBIC 3a/1a4U B
00pa30BaTEeNBLHON IEATEIHHOCTH U KU3HEHHBIX
CUTYaIUSIX;

- CAMOCTOSITEIILHO COCTABIIATH IJIAH PEIICHUS
IIPOOJIEMBI C YUETOM MMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEIIOYTEHHUIH;

- 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;
croco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO
IIUPOKOU SPYIUIIMU B PA3HBIX 00JACTAX 3HAHUH,
MTOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIA U
KYJbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

UCIOJIb30BaTh IPUEMBbI peIeKCUU ISl OLIEHKH
CUTYyalluH, BBIOOpA BEPHOTO PELICHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

B) IMOLMOHAJIBHbIA HHTEJJIEKT, IPeANoJiarauui
c¢opMHPOBAHHOCTH:

BHYTpPEHHEH MOTHBAIIMH, BKIIFOUAIOIIECH CTpEeMIIEHUE K
JOCTHKEHUIO IEJIM U YCIIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHUE JEHCTBOBATH, UCXO/IS U3
CBOHX BO3MOXKHOCTEIA;

- SMITIATUH, BKIFOYAOIIEH CIOCOOHOCTh TOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBAThH €TI0
TIPH OCYIIECTBICHUN KOMMYHHKAITIH, CTIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKITFOUAOIIINX
CIIOCOOHOCTH BBICTPAaUBAaTh OTHOIICHUS C APYTUMH
JIFOJTEMH, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U
paspemniaTh KOHMIUKTHI

aCTPOHOMUYECKUX 3HAHUHI
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OK 04. D dexTrBHO
B3aMMO/ICIICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

OK 05. OcymecTBiATh YCTHYIO U
NUCbMEHHYI0 KOMMYHUKAIUIO HA

- TOTOBHOCTbH U CIIOCOOHOCTH K O0OPa30BaHUIO U
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEAEIEHUIO;

-OBJIa/ICHUE HABBIKAMU Y4eOHO-HCCIIE0BATEIbCKOM,
MPOEKTHOU M COLIMATIbHOM JEATEIIbHOCTH;
OBjajieHHe YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMH /Ie/iCTBUSIMH:

0) coBMecTHAasl JeATeJIbHOCTD:

- IOHUMATh U UCTIOIB30BATh MPEUMYIIIECTBA
KOMaHJHOM ¥ UHJUBUIYaJIbHOU pabOThI;

- MPUHUMATH IIEJIU COBMECTHOM JESATEITHHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS 110 €€
JIOCTYDKEHHIO: COCTABIATH IUIAH ICHCTBHH,
pacnpenenarh pojau ¢ y4eTOM MHEHHI Y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

- KOOPJAMHUPOBATH M BBIMOJIHATE PAOOTYy B YCIOBHUAX
peaTbHOT0, BUPTYAIBLHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYIIECTBJISITh IO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIUSIX, IPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU
JeHCTBUSAMH:

I') NPUHSATHE ce0sl U APYrHUX JIIOAe:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIIOACH
MIPU aHAJIM3€ PE3yJIbTATOB JEATEIbHOCTH;

- MPU3HABATh CBOE MPaBO U MPABO APYTHUX JIFOJIeH Ha
OIIIOKWU;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C

MTO3UIIMH JIPYTOTO YeJIOBEKa

B obs1acTH 3cTETHYECKOr0 BOCIIUTAHUSA :

- 3CTETUYECKOE OTHOLICHHE K MUPY, BKJIHOYAs

- OBJIAJICTh YMCHUSAMU pa6OTaTL B Irpynrie ¢
BBITTIOJIHCHUCM PA3JIMYHBIX COLIMAJIBHBIX pOHefI,
TUTAHUPOBATh PabOTy IPYMIIbI, PALlMOHATIBHO
pacnpeacisitb ACATCIbHOCTb B HECTAHAAPTHBIX
CUTyalusax, aACKBATHO OUCHUBATL BKJIAJ KaXA0I'0 U3
YYaCTHUKOB I'PYIIIIbI B PEIIEHNUE pPacCMaTPUBAEMOMN
POOIEMBI

- YMETh pacno3HaBaTh PU3NUYECKHUE SIBICHUS
(portecchl) U OOBSICHATH UX HA OCHOBE M3YUYEHHBIX
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rOCYAapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM ocoOeHHOCTeH
COLMAIIBHOT'O U KYJIbTYPHOI'O
KOHTEKCTa

OK 06. [IposBiATh rpaxaaHCKo-
NaTPUOTHIECKYIO TIO3UITHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHIE Ha OCHOBE
TPaAUIIOHHBIX

ACTETUKY HAyYHOI'O TBOPUYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

- CIOCOOHOCTH BOCIIPUHUMATH Pa3IMYHbBIC BUIBI
UCKYCCTBAa, TPAJAULIUU U TBOPUYECTBO CBOETO U JPYTUX
HapoJIOB, OIYIIAaTh YMOLIMOHAJILHOE BO3/IEHCTBHE
HCKYCCTBa;

- yO@XIEeHHOCTh B 3HAYUMOCTH ISl IMYHOCTH U
00IIIecTBa OTEUYECTBEHHOTO U MHUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPAKEHHIO B Pa3HBIX BUJAX
HCKYCCTBA, CTpeMJICHUE TPOSIBIIATH KAUeCTBa
TBOPYECKOHN JTUYHOCTH;

OgiajeHue yHMBePCAJIbHBIMH
KOMMYHUKATHBHBIMU JIefiCTBUAMM:

a) o0IIeHHe:

- OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax
KU3HU;

- pacmio3HaBaTh HeBepOalIbHbIE CPEACTBA OOIIEHUS,
MMOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB,
pacrno3HaBaTh MNPEANOCHITKYA KOHGIUKTHBIX CUTYAIHHA
U CMSTYATh KOH(JIUKTHL;

- pa3BEpHYTO U JIOTUYHO U3J1araTb CBOI TOUKY
3pEHUs C UCITIOJIb30BAHUEM S3BIKOBBIX CPEJICTB

- OCO3HaHHME 00YYaIOIIUMHUCS POCCUHCKOM
l"pa}KI[aHCKOI\/II NIACHTUYHOCTH,

- IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHEHN TTO3UITNN
JIMYHOCTHU HAa OCHOBEC JIYXOBHO-HpaBCTBeHHI)IX
LIeHHOCTeN HapoaoB Poccuiickoi denepannu,

3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
npsSMOJIMHEHHOE JBU)KEHUE, CBOOOIHOE MaIeHUE Tell,
JIBUKEHUE 110 OKPY>KHOCTH, HHEPLIUS,
B3aUMO/ICHCTBHE TN, KojeOaTeIbHOe IBUKECHHUE,
pPE30HAHC, BOJIHOBOE IBHXKEHUE; UM Y3HUs,
OpOYHOBCKO€ JIBUKEHHE, CTPOESHUE KUJKOCTEN U
TBEPAbIX TN, U3MEHEHHE 00beMa Tell pU
HarpeBaHuu (OXJIaX/IE€HUN), TEIJIOBOE paBHOBECHE,
UcIapeHue, KOHJIeH calysl, MIaBlIeHue,
KpUCTAJIIIN3a1sl, KUIIEHUE, BIAXKHOCTh BO3/yXa,
CBSI3b CPEIHEN KMHETUYECKON YHEPTUH TEMIOBOTO
JIBIDKEHUS MOJIEKYJI C aO0COTFOTHOM TeMIIEpaTypoi,
MOBBIIICHNE JTaBJICHUS ra3a IPU €ro HarpeBaHUU B
3aKPBITOM COCYJIE, CBSA3b MEXKIY NTapaMeTpaMHu
COCTOSIHMS Ta3a B U30IIPOLIECCaX; IJEKTPU3ALIHMS Tell,
B3aUMO/ICHCTBUE 3apsiI0B, HATPEBAHHUE NTPOBOJIHHKA C
TOKOM, B3aUMOJIECTBUE MarHUTOB,
ANEKTPOMATrHUTHASA UHYKLIHUSL, 1EHCTBUE MATHUTHOTO
T0JIsI HA MPOBOJIHMK C TOKOM M JIBWXKYIIMICS 3apsi,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI,
IPSIMOJIMHEMHOE pacIpOCTPAHEHNE CBETA, OTPAXKEHHE,
npenomiieHue, uHTeppepeHs, iudpakuus u
NoJIsIpU3aIus CBETa, JUCIIEPCHS CBETA;
dorornekrpudeckuii 3pPexT, cBETOBOE aBICHUE,
BO3HUKHOBEHUE JINHENYATOI 0 CIIEKTPA aToMa
BOJIOPOJia, €CTECTBEHHAs! U UCKYCCTBEHHAs
PaavoOaKTUBHOCTh

- chopMHpOBaTH YMEHUS IPUMEHSTH MTOJTyYCHHBIC
3HaHUSA U1 00BSCHEHUS YCIOBHM MPOTEKAHUS
(bU3UYECKUX SIBJICHUHN B IPUPOIE U IJIS1 TPUHATHUS
MIPaKTUYECKHUX PEIICHHUI B IOBCEAHEBHOM )KU3HU IS
obecrieueHust 6€30MaCHOCTH TIPU OOPAIICHHUH C
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00111eU€eIIOBEYECKHUX LIEHHOCTCH, B
TOM 4YHUCJIC C y‘IeTOM
I‘apMOHI/I?)aI_[I/II/I
MCKHAIIUOHAJIBHBIX U
Me)I(peJII/II‘I/IO?;HBIX OTHOH_IGHI/If/'I,
HpI/IMeHHTI) CTaHIIapTI)I
AHTUKOPPYIILMOHHOTO MMOBEACHUS

HMCTOPUUYECKUX U HALIMOHATIBbHO-KYJIBTYPHBIX
Tpaauuui, GoOpMUPOBAHUE CHCTEMbI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIILIHOHHOTO MUPOBO33pPEHUS,
IIPAaBOCO3HAHUs, YKOJIOTUYECKOHN KYJIbTYpHI,
CTIIOCOOHOCTH CTaBUThH LIEJIH U CTPOUTH KU3HEHHBIE
IIJIaHBL,

B yacTH rpakIaHCKOro BOCIIUTAHUSA:

- OCO3HAaHHME CBOMX KOHCTUTYL[MOHHBIX IIPAB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIOPSIKA;
- IPUHATHE TPATUIIMOHHBIX HAIMOHAIBHBIX,
00111eueI0BEYECKUX TYMAaHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEW;

- TOTOBHOCTh IIPOTUBOCTOSITH UI€0JIOTUN
JKCTpEeMH3Ma, HallMOHAIM3Ma, KceHodpoouu,
JUCKPUMUHALIMY 110 COL[UAIbHBIM, PEITUTUO3HBIM,
pPacoBbIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTD B
MHTEpecax rpakJaHCKOro 00IIecTBa, y4acTBOBATh B
caMmOoyIIpaBJIeHHH B 00111€00pa30BaTeIbHOM
OpraHU3alMU U JIEeTCKO-IOHOLIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJCICTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIUAMHU U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMaHHUTAapHOU U BOJIOHTEPCKOU
NEeATEIbHOCTH;

NATPUOTHYECKOr0 BOCIIUTAHUSA:

- chopMHEPOBAHHOCTH POCCUICKON TPAKIAHCKOM
MJEHTUYHOCTH, TATPUOTU3MA, YBAKEHUSA K CBOEMY
HapOoJy, YyBCTBA OTBETCTBEHHOCTH nepea Poaunoi,
rOpJIOCTH 3a CBOM Kpail, CBOKO PoiuHy, CBOH S3bIK U
KYJBTYpY, IPOLUIOE U HACTOSIIIEE
MHOI'OHAIIMOHAJIBHOTO Hapoja Poccuu;

OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMU
YCTPOHCTBaMHM, COXpAaHEHHUS 3JOPOBbS U COOIIOACHUS
HOPM 5KOJIOTHYECKOTO TIOBEICHUS B OKPYKAroIei
cpezie; MOHUMaHNe HE0OX0AUMOCTH IPUMEHEHUS
JTOCTHKEHUH (PU3UKU U TEXHOJIOTUIN ISt
paoHaTBFHOTO IPUPOAONIOIB30BAHNUS



- LICHHOCTHOE OTHOUIEHUE K FOCYJapCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U MPUPOITHOMY HACIIEIUIO,
NaMsSTHUKaM, TpaJaulusiM Hapo 0B Poccun,
noCTKeHUsIM Poccun B Hayke, UICKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPY/JIE;

- uJieliHast yOeXKI€HHOCTh, TOTOBHOCTD K CITY>KEHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;
OCBOCHHBIEC 00YUAIOIIMMHUCS MEXKIPEIMETHBIE
MOHSITUS U YHUBEPCAIbHBIC YUCOHBIE JCHCTBUSA
(perynaTuBHBIC, TO3HABATEIIbHBIC,
KOMMYHUKATHUBHEBIE);

- CITOCOOHOCTH MX HMCITOJL30BaHUs B IT03HABATEILHOM
Y COLMAIIBHOM MPAKTUKE, TOTOBHOCTH K
CaMOCTOATEIIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUYCOHOU JEATEIHHOCTH,
OpraHu3alyK Y4eOHOTO COTPYTHUYECTBA C
MeJarorndYeCKUMH paOOTHUKAMHU U CBEPCTHUKAMHU, K
Y4acTHIO B IOCTPOCHUU UHJIMBUIYyaTbHOU
00pa30BaTeNbHON TPACKTOPUH;

- OBJIa/ICHUE HaBBIKAMH y4eOHO-

HCCIIEI0BATENBCKOM, IPOEKTHON U COLMAIIbHOU

JeSITeIbHOCTH
OK 07. CogeiicTBoBaTh B o6s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHUS: - c¢(OpMHUPOBATh YMEHUS IPUMEHATH TOTy4YECHHBIE
COXPAHEHUIO OKPYKAIOLIEH - chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIBTYPBI, 3HAHUS JUTsI OOBSICHEHUS YCIIOBUH MPOTEKAHUS
cpebl, pecypcocOepeKeHHIO, IIOHUMAaHUE BIUSAHUSA COLUATBHO-ODKOHOMHUYECKUX (GU3HYECKUX SBIICHUN B IPUPOJIE U JIISI IIPUHSATHUS
IMPUMCHSATDH 3HAHUA 00 U3MeHEHNN mponecCoB Ha COCTOSIHUE HpHpOI[HOfI u COIII/I&JII)HOfI MPAKTUYICCKUX pGHIeHI/Iﬁ B HOBCCHHCBHOﬁ KU3HU OJIA
KJIMMATa, TPUHIUIIBI Cpelbl, 0OCO3HaHHE II100aJTBFHOTO XapaKTepa obecrieueHust 0€30MaCHOCTH TIPU OOPAIICHHUH C
OEpEXITUBOTO MTPOU3BOICTBA, 9KOJIOTUYECKHUX MTPOOJIEM; OBITOBBIMU TTPHOOPAMU M TEXHUYCCKHUMH
3¢ dexTUBHO AeicTBOBAThH B - INTAHUPOBAHUE U OCYLIECTBIEHUE ACHUCTBUI B YCTpOICTBaMH, COXPaHEHUSI 310POBbs U COOIIOACHUS
Ype3BBIYAHHBIX CHUTYAITUSIX OKpYKaroIllel cpejie Ha OCHOBE 3HAHMSI IIeTIei HOPM DKOJIOTHYECKOTO ITOBEJCHHS B OKPY KAOIIEH

YCTOI\/’I'—II/IBOFO Pa3BUTHA YCTIOBCUYECCTBA, cpeac; MIOHNMaHuE HGO6XO}II/IMOCTI/I MMPUMCHCHU A

AKTMBHOE HEMPUATUE JEUCTBUM, TPUHOCAIINX BPE.l JOCTHKCHHUHN (PU3UKU ¥ TEXHOJIOTUHN IS
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IIK 1.1. BeImoaHATH clieCapHYIO
00paboTtky nmeraneit mo 11-12
KBanuTeTam (4-5 Kiaccam
TOYHOCTH) C TIOJTOHKOH U
JIOBOJKOM OeTaJIel.

IIK 1.2. HaBuBath npyXuHbI U3
IIPOBOJIOKU B XOJIOJHOM U
ropsiYeM COCTOSIHUU.

IIK 1.3. IIpousBoauts ciiecapHo-
cOOpoYHBIE PAOOTHI.

OKpYKarolleu cpee;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUSITHBIE
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbBIX
JNENUCTBUMN, IPEAOTBPAILATh UX;

- pacuIMpeHue OIbITa ACSITEIBHOCTU SKOJIOTUYECKON
HaIPaBJIEHHOCTH Ha OCHOBE 3HaHUI MO (Pu3uKe

B yacTu TpyA10BOr0 BOCIMTAHMS:

- TOTOBHOCTH K TPY/Yy, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K aKTUBHOM JIEATEITLHOCTH
TEXHOJIOTMYECKON M COLMAIbHOM HAIPABICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSTEJIbHO BBIIOJIHATH TAKYIO JESTEIbHOCTD;
- HHTEpEeC K pa3Iu4HbIM cepaM mpodheccnoHanbHOM
NEeSATEIbHOCTH.

CaMOCTOSITENNLHO (POPMYTUPOBATH U aKTYaTHU3UPOBATH
mpo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHWUS JIJIsl CPABHEHHUS, KITACCU(PUKAIIUN U
00001IIEeHHS;

- TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTHU
MacTepcTBa, TPYI0JII00UE;

- TOTOBHOCTh K aKTUBHOM JIEATETLHOCTH
TEXHOJOTUYECKOW U COLMAIBHON HAITPaBJICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJHATH TaKyIO JACSITEIHHOCTD;

- UHTEpEeC K pa3IudHbIM cepaM mpodheccnoHaIbHOM
NEeATEIbHOCTH,

- OIIPEACIIATH LIEeJIN AEATEIbHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX TOCTHKEHUS;

PaLMOHAIIBHOTO IIPUPOIOIIOJIb30BAHNS;

- chopmMHpoBaTh YMEHUS peliaTh pacueTHBIE 3a/1a4H C
SIBHO 3aJaHHON (PU3NYECKON MOJCIIBIO, HCTIONB3Y S
¢duznyecKkre 3aKOHbI U IPUHIIUIIBI; HA OCHOBE aHaIM3a
YCIJIOBUS 33]Ja4M BEIOMPATh GU3NYECKYIO MOJIEIb,
BBLJIEJIATh (PU3NUECKUE BEIMYUHBI U (OPMYIIBI,
HEOOXOIMMBIE JIJIs €€ PELICHNUs, IPOBOAUTh PACUEThl U
OLIEHUBATh PEAIbHOCTh M10JIyYE€HHOI'O 3HAYE€HUS
(Gu3M4ecKoil BETMUNHBI; pelIaTh Ka4YeCTBEHHbIE
3aJlauy, BHICTpAUBast JOTMUECKU HEITPOTHBOPEUUBYIO
LIEMOYKY PACCYKACHUH ¢ OMOPOil HAa U3yUYEHHBbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

- copMHpOBaTH YMEHUS pelaTh pacueTHBIE 3aJauu C
SBHO 3aJaHHON (pu3MUecKOoW MOENbI0, HCHOJb3YS
¢du3nueckre 3aKOHbI U MPUHIIHUIIBI; HA OCHOBE aHaN3a
yCIOBHS 3aJauyd BBIOMpPATh (PU3HUECKYI0 MOJEIb,
BBIJICNIATh  (PU3MUYECKUE BENUYMHBI U (HOPMYIIBI,
HEOOXO0UMBbIE 1JIs €€ PEeLIEHMUs], IPOBOJUTH PACUEThI U
OLICHMBATh  PEAJbHOCTh TOJYYEHHOI'O  3HAYECHHUS
(U3UYECKON BETMYUHBI;

- chopMHpoBaTH YMEHUS peliaTh pacueTHbIE 3a/1a4H C
SBHO 3aJJaHHON (PM3MYECKOI MOEINbIO, UCTIONB3YS
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IIK 1.4. BeinonHATh
TepMO0OpabOTKY
MaJIOOTBETCTBEHHBIX JIeTaleil ¢
HOCIEIyIONEe UX TOBOIKOM.

IIK 2.1. BbIoaHATh naiky
Pa3INYHBIMH IPUTTIOSIMH.

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEJISIM, OLIEHUBATh PUCKHU
IMOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUHN
KU3HEHHBIX TTPOOIIEM

- TOTOBHOCTB K TPY/Y, OCO3HaHUE IEHHOCTH
MacTepCcTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTUBHOM JI€ATEIILHOCTH
TEXHOJIOTUYECKOM U COLMalIbHOW HaNpaBJIEHHOCTH,
CMOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AE€ATEIbHOCTD;

- HHTEpEeC K pa3IMyHbIM cepam mpodheccHoHaTbHON
JesTeTbHOCTH,

- OTIPEACIIATH LIENU AEATETLHOCTH, 3a/1aBaTh
napamMeTpbl U KpUTEPUU UX TOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBHI B ICITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB IEJISIM, OIICHUBATh PUCKU
MOCJIEACTBUI IeITEIbHOCTH,

¢du3nueckre 3aKOHbI U MPUHIUIIBI; HA OCHOBE aHAJIN3a
YCIIOBHS 33J]a4i BBIOMPATh (PU3HUECKYIO MOJIENb,
BBIICTISITH QU3NYECKUE BEIMUUHBI U ()OPMYIIBI,
HEOOXOIMMBIE JIJIs €€ PELICHNUs, IIPOBOJAUTH PACUEThl U
OLICHUBATh PEATLHOCTH MOJy4YE€HHOTO 3HAUCHUS
($u3nUeCcKoil BETMUNHBI; peraTh Ka4eCTBEHHbIE
3aJ1a4u, BHICTPANBasl IOTHUECKU HETTPOTHBOPEUUBYIO
LETOYKY PaCCyKJICHHI C OMOPON HA NU3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SBICHUS;

- cobOmoaaTh nMpaBuiIa 0€300acHOro TpyAa Mpu
NPOBE/ICHUH UCCIIEIOBAaHUI B paMKax y4eOHOTO
HKCIIEPUMEHTA U Y4eOHO-HCCIIe10BATEIbCKOM
JESITEIbHOCTH C UCIOJIb30BaHNEM U POBBIX
M3MEPUTENbHBIX YCTPOUCTB U JIa0OPaTOPHOTO
o0opynoBaHus;

- BIIQJIETh OCHOBOMOJIATAIOIIUMU (PU3UUECKUMU
MOHSTUSMHU U BEJTMUMHAMH, XapPaKTEPU3YIOIIUMU
buznyecKre IPOIECCHI;

- OBJIAJZICTh YMEHUSMH paboTaTh B IPpyIIe C
BBITOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIECH,
IUTAHUPOBATH PabOTy IPYNIIbI, PAMOHAIBEHO
pacrpeneNaTh AeATeIIbHOCTh B HECTaHIaPTHBIX
CUTYyAIHsIX, aJICKBATHO OLIEHUBATDH BKJIA/l KaXI0TO U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE PACCMAaTPHUBAEMO
poOIIeMbI
- BJIaJIETh OCHOBOIIOJIATAIOIIUMH (PH3HUECKUMHU
MOHSATHUSMH U BEJIMYMHAMH, XapaKTEPU3YIOIIUMHU
(bU3HYECKHE TTPOIIECCHI;

- pemaTh Ka4eCTBEHHBIC 331a4H, BEICTPANBAs
JIOTUYECKH HETIPOTUBOPEUUBYIO LIETIOUKY
pacCyXIECHUM C OMOPOI HA M3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SIBICHHUS;
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MK 2.2. CocTaBasiTb CXEMBI
COEIMHEHHI CPEIHEN CIOKHOCTH
Y OCYIIECTBIISATh UX MOHTAX.

IIK 2.3. BEIIOIHATE MOHTaX
KOHTPOJIbHO-U3MEPUTETHHBIX
npuOOPOB CPeHEH CIIOKHOCTH U
CPEIICTB aBTOMATHUKH.

IIK 3.1. BeImoiHsATh pEMOHT,
cOOpPKY, PEryJIUPOBKY,
IOCTUPOBKY KOHTPOJIHO-

TOTOBHOCTB U CIIOCOOHOCTH K O0OPa30BaHUIO U
CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHC HABBIKAMU YUEOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOUN M COIIMATIbHOM JIEATEIIbHOCTH;

- KOOPJAMHUPOBATH M BBIMOJIHATE PAOOTy B YCIOBHUAX
peaabHOT0, BUPTYAIHbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILECTBJIAThH MO3UTUBHOE CTPATETHUYECKOE
MTOBEJICHUE B PA3JIMYHBIX CUTYALUSX, IPOSIBIATh
TBOPUYECTBO U BOOOpakeHUe, ObITh HHUIIUATUBHBIM

- CIOCOOHOCTH MX MCIIOJIb30BAaHMS B [T03HABATEIBHOM
Y COLMAIbHON PAKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYILECTBIICHHUIO YU€OHOH e TeNbHOCTH,
OpraHu3aIy yueOHOTO COTPYTHHUYECTBA C
Me1arOrMYeCKUMH pabOTHUKAMHU U CBEPCTHUKAMH, K
Y4aCTHUIO B IOCTPOCHUH MHAUBUAYAIbHON
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HABBIKAMU Y4€OHO-HCCIIE10BATEIbCKOM,
IIPOEKTHOM U COLMAIILHOMN NEATEIBHOCTH

- CaMOCTOSTEIbHO OCYIIECTBIISATH IO3HABATEIbHYIO
NeSITeNIbHOCTb, BBISIBIISATH MPOOJIEMbI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4U B

- pemarh Ka4eCTBEHHBIE 33/1a4H, BEICTpanBast
JIOTHYECKH HEMTPOTHBOPEUUBYIO LIETIOUKY
pAaCCyKJICHHI C OMOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

- ¢(OpMHUPOBATH YMEHUS IPUMEHSATH TOJTyICHHBIC
3HAHUS JUIS OOBSICHEHHUS YCIOBUH MPOTEKAHUS
(GU3NUECKUX SBICHUIA B IPUPOC U JUTS IPHHSATHUS
MIPaKTUYECKHUX PEIICHHUI B IOBCEAHEBHOM )KU3HU JJIS
obecrnieueHust 6€30MacHOCTH MPU OOPALLIEHUH C
OBITOBBIMU TTPUOOPAMU U TEXHHYECKUMU
YCTpOICTBaMH, COXPaHEHHUSI 310POBbS U COOTIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIoIIei
cpelie; TOHUMaHue HeOOXOAUMOCTH MPUMEHEHUS
JTOCTHXKEHUHN (PU3UKU U TEXHOIOTUHN AJIst
paIoOHATBHOTO MPUPOIONOIB30BAHUS;

- coOmoaTh npaBuiia 0€30MacHOro TpyAa npu
NPOBEICHUH UCCIIEIOBaHUI B paMKax y4eOHOTro
HKCIEPUMEHTA U Y4eOHO-HCCIIEeI0BATEIbCKON
NeSITETILHOCTH € MCTIOJIb30BaHUEM ITU(PPOBBIX
U3MEPUTENIBHBIX YCTPOMUCTB U 1a00paTOPHOTO
00opyI0BaHuUs;

- OBJIAZICTh YMEHUSAMH paboTaTh B IpyIIe ¢
BBITTOJIHEHUEM PA3JIMYHBIX COITUAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYMIIbI, PALIMOHATIHHO
pacrpenensiTh AeITeTbHOCTh B HECTaHAaPTHBIX
CUTYAIHsIX, aJICKBATHO OLEHUBATH BKJIA/I KaXIOTO U3
YYaCTHHUKOB TPYIIITBI B PEIICHAE pacCMAaTPHBAEMO
pOoOJIEMBI.

- YMETh pacno3HaBaTh PU3NUYECKHUE SIBICHUS
(mporiecchl) U OOBSICHATH UX HA OCHOBE N3YUYEHHBIX
3aKOHOB;
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U3MEPUTENIBHBIX TPHOOPOB
CPEIHEN CII0KHOCTH U CPEACTB
ABTOMATHKH.

IIK 3.2. Onpenenste NIPUYUHBI U
YCTPaHSATh HEUCTIPABHOCTH
MpUOOPOB CPETHEN CII0KHOCTH.

IIK 3.3. [IpoBOoAHUTH UCTIBITAHUS
OTPEMOHTHPOBAHHBIX
KOHTPOJIbHO-U3MEPUTETHHBIX
npuOOpPOB M CUCTEM aBTOMATHUKH.

00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX
CUTyaLusX;

- CAMOCTOSITEIBbHO COCTABIIATH IIAH PEILICHUS
IIPOOJIEMBI C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEAIOYTECHUII;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBATH (POPMUPOBAHUIO U MTPOSBICHUIO
ITUPOKOH IPYIUINH B PA3HBIX 00aCTsIX 3HAHUH,
MOCTOSIHHO IOBBIILIATh CBOW 00pa30BaTeNIbHBIN U
KyJbTYPHBIH YPOBEHb;

- CaMOCTOSITEIbHO COCTaBIIATh IJIaH PELICHUS
MPOOJIEMBI C YYETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEAIOYTEHHI;
- TaBaTh OLIEHKY HOBBIM CUTYallUsIM;
croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO
[IUPOKOM SPYIUIINH B pa3HBIX 00JacTsSIX 3HAHUH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa3oBaTEIbHBIN U
KYJIbTYpHBIH YPOBEHB;

- CIIOCOOHOCTH UX UCIOJIb30BAHUS B MIO3HABATEIHLHOM
Y COIMAIBHON MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHON AESITETbHOCTH,
OpraHu3aIyy y4eOHOT0 COTPYAHUUYECTBA C

- chopmMupoBaTH YMEHUSI IPUMEHSATh MOTyUYCHHBIC
3HAHUS JUTsI OOBSICHEHUS YCIIOBUI MPOTEKAHUS
(bU3HYECKUX SBICHUN B IPUPOJIE U JIJISI IPUHSATHUS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOW KU3HU IS
obecrieueHHs 6€30MaCHOCTH MPH OOpAIIEHHH C
OBITOBBIMU TIPUOOPAMU M TEXHUYECCKHUMH
YCTPOUCTBaMH, COXPAHEHUS 3/I0POBbs M COOTIOCHUS
HOPM 5KOJIOTMYECKOTO TMOBEICHUSI B OKpYXKaIoIen
cpejie; MOHUMaHUe HEOOXOIUMOCTH TPUMEHEHUS
JOCTYKCHHUN (PU3UKU M TEXHOJIOTUH IS
PaIrMoOHAIBPHOTO MPUPOIOTIOIH30BAHNS,

- BJIaZIETh OCHOBHBIMU METOJaMH Hay4YHOT'O TIO3HAHMSI,
UCIOJIb3YEMBIMU B (DU3HKE: IPOBOJIUTH IPSIMbIE U
KOCBEHHBIEC U3MEPEHUS PU3NYECKUX BEITUUHH,
BbIOMpasi ONITUMANIBHBIN cIOCO0 U3MEPEHUS U
UCIIOJIB3YS U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH
U3MEPEHHI, TPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEN
(bu3NYECKUX BETMYHH C UCTIOTB30BAHUEM MPSIMBIX
U3MEPEHU, 00BACHATH IOMyUYEHHBIC PE3yIbTAThI,
UCTIONB3YS (U3MUYECKUE TEOPUH, 3aKOHBI U TIOHSTHS, U
JienaTh BbIBOJbL;

- coOmoaaTh MpaBuiIa 0€30MacHOTrO TPyAa MPU
MPOBEJICHUH HCCIIEIOBAHUH B paMKaX yu4eOHOTO
HKCIIEPUMEHTA M Y4eOHO-HCCIIEI0BATEIbCKON
JESITEIIBHOCTH C UCTIOJIb30BaHNUEM U POBBIX
MU3MEPUTEIIBHBIX YCTPOUCTB M JTA0OPATOPHOTO
000pyI0BaHuS;

- YMETb pacno3HaBaTh PU3NUECKHUEC SIBICHUS
(portecchl) U OOBSICHATH UX HA OCHOBE M3YUYEHHBIX
3aKOHOB;

co0ro1aTh MpaBuiia 6€30NMacHOTO Tpyaa MpH
MIPOBEJICHUH UCCIIEI0BAaHUI B paMKaX yu4eOHOro
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Me1IarOrMYeCKUMH pabOTHUKAMHU U CBEPCTHUKAMH, K
Y4acCTHUIO B IOCTPOCHUH HHIAUBUAYATbHON
o0pa3zoBaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HABBIKAMU y4eOHO-UCCIIE0BATEILCKOM,
MPOEKTHOU U COLIMATIbHOM AEATEIbHOCTH

IKCIIEPUMEHTA U Y4EOHO-HCCIIE0BATEIHCKOM
ACATCIIBHOCTHU C UCITIOJIb30BAHUEM LII/I(l)pOBbIX
U3MEPUTENIBHBIX YCTPOMUCTB U 1a00paTOPHOTO
000py1I0BaHuUs;

21



1. CrpykTypa u coaepkanue 00me00pa3oBaTeJbHONM TN CIUTIIHHBI

2.1 O0beM AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Bup yueOGHo# paboTh O0beMm B
qacax

O06beM 00pa3oBaTENbHON TPOrPAMMBbI JUCHUTITUHBI 144

1. OcHoBHOE coaepkaHue 90

BT. 4..

TEOPETUYECKOE O0yUCHUE 70

nabopaTopHBIC 3aHATHUS 8

KOHTPOJIbHBIE Pa0OTHI 12

2. IIpodeccrnonaabHO-OPUEHTUPOBAHHOE COJICpIKAHUE 54

BT. 4..

TEOPETHYECKOE O0yUCHUE 36

71a0opaTOpPHBIE 3aHATHS 18

[IpomesxyTouHas arTecTanus (3K3aMeH)
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2.2. TemaTuveckmii JIaH M cofepKaHue TMCHUILINHBI «PU3NKA)

DopmHpyeMble
o0mme n
HaumenoBanue Conep:xxanue y4e0HOro MaTepuasia, JadopaTopHble U MPaKTUYeCKUE O6nem npodhecCHOHATBLHDI
pa3aesioB U TeM PadoThI, MHHAUBUAYAJBHBIN POEKT (eciiu npedycmompenst) 92COB e
KOMIIeTeHIH
"
1 2 3 4
BBenennue. CoaeprxkaHue yueOHOT0 MAaTepHaJa: 2 OK 03
®usuka u MeToabl | Ous3nka — QyHIaMEHTaTbHAS HayKa O Mpupoje. ECTeCTBEHHO-HAYYHBIN METO] TIO3HAHHUS, OK 05
HAYYHOI0 MO3HAHMA | er0 BO3MOXHOCTH W TPAHMIBI TPUMEHUMOCTH. OKCIEPUMEHT W TEOpUs B Ipoliecce
MO3HaHUS MpupoAbl. MojaenupoBanue (U3HUECKUX SBIEHUH U TmpoleccoB. Pomp
SKCIIEPUMEHTA W TEOpUM B IIpoliecce IMO3HaHUS npupoAbl. DPusznueckas BeIUYUHA.
@dusuueckre 3aKOHbl. ['paHHIBI NPUMEHUMOCTH (PUIUUYECKUX 3aKOHOB U TEOpHUH.
[Mpunmun  cootBetcTBusA. lloHsTHE 0 Qu3MUeckoil kaptuHe Mupa. [lorpemHOCTH
U3MEpEHU (U3MYECKUX BEIWYUH. 3HaueHue Qu3uku npu o0ceoeHuu npogeccuii u
cneyuanvnocmeii CII0°,
Pa3pnen 1. Mexanuka 16(4/-)* OK 01
Tema 1.1 Conep:kaHue Y4eGHOr0 MaTepuasia; 4 OK 02
OCHOBBI KHHEMATHKH | MeXaHU4IeCcKoe IOBMOKCHHUE W €ro BHUJIEIL. MaTepHaﬂbHas[ Touka. OTHOCHUTEILHOCTH OK 04
MexaHudyeckoro aBmxeHus. Cucrema otcuera. [IpuHiun otHocutenbHocTH ["anmumes. OK 05
CnocoObl  onucanusi jaBwkeHus. Ipaexmopus. Ilymeo. Ilepemewienue. PaBHOMEpHOE OK 06
npsiMosIMHeHoe JBuKeHrne. CKopocTb. MTHOBEHHAss U CpeJHssl CKOPOCTH. YCKOpEHHE. OK 07
[IpssiMonuHetHOE OBUKEHHE C TIOCTOSHHBIM YCKOpEHHEM. JI[BHKEHHE C IOCTOSHHBIM| K 1.1
YCKOpEHUEM CBOOOJHOro majneHus. Paenomepnoe oeusricenue mouku no oKpyxyHcHocmu, IK 1.2.
yenosaa ckopocme. lleHTpocTpemutenbHoe yckopeHue. Kunemamuka abcontomuo 1K 1.3.
meepoozo mea. IIK 1.4.
Tema 1.2 Coaep:xaHue yueOHOT0 MaTepuaJja: 4 K 2.2.
OCHOBBI ITMHAMHKH OcHoBHasg 3amaua guHamukd. Cuima. Macca. 3akonsl Mexanwku Herotoma. Cuinl B IIK 2.3.
npupose. Cuna TSHKECTH U CUJIa BCEMUPHOTO TATOTEHMSI. 3aKOH BCEMUPHOI'O TATOTEHUS. IIK 3.1.
IlepBast kocmMuueckasi CKOpOCThb. JIBM)KEHHE IUIaHET U MalblX Ted CONHEYHOM CUCTEMBI. IIK 3.2.
Bec. HesecomocTs. IIK 3.3.

3 MpogbeccuoHanbHO opueHMuUpPo8aHHbIe 351IeMeHMbI coOepXKaHUsi 8 bi0esIeHbl Kypcueom
4 B ckobkax yka3aHO KOJIUYeCmeo Yyacos, 8bl0e/IeHHbIX Ha peanu3ayuto MpogeccuoHaIbHO OpUEHMUPOBaHHO20 coOepxaHusi (meopemuyecKue
3aHamus/nabopamopHbie pabomei)
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Cunel ynpyroctd. CHJIbl TpeHHUsl.

Tema 1.3 Conep:kanue y4eOHOT0 MaTepuaJia: 6
3akoHbl coxpanenus B| Vmnynsc Tena. Mmynabc cuibl. 3aKOH COXpaHEHUs MMITyJbCca. PeakTHBHOE NBHIKEHHE.
MeXaHHUKe Mexanuueckana paboma u mowipocms. Kunemuueckaa snepeus. Ilomenuyuanvnas
IHepzus. 3aKOH COXPAHEHUA MeXaHu4yecKou nepeuu. Paborta CUIIBI TSHKECTH U CHUIIBI
ynpyrocti. KoncepBatuBueie cuiibl. [IpumeHeHne 3akoHOB coxpaHeHus. Mcnonb3oBanue
3aKOHOB MEXaHUKH [UIsl OOBSICHEHHS [JBWKEHHS HEOECHBIX Tell U s DPa3BUTHS
KOCMHUYECKHX UCCIIEIOBAHHM, TPAHUIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHHUKH.
Pewenue 3a0au ¢ npogheccuonanvHoil HanpasieHHOCMbIO 2
Paznen 2. MoJgiekyJsipHasi Gu3HMKa M TEPMOJTUHAMUKA 26 (10/2) OK 01
Tema 2.1 Coaep:xanue yueOHOT0 MaTepuaJja: 6 OK 02
OcHoBBI OCHOBHbIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopuu. Pa3Mepsl 1 Macca MOJIEKY OK 03
MOJIEKYJISIPHO u aroMmoB. bpoyHoBckoe gaBuwxkeHue. Cuawvlt u  IHEpUA  MeHCMONEKYIAPHOZO0 OK 04
- KHHeTHYeCKOM e3aumooeiicmeus. CTpoeHHE Ta3000pa3HbIX, KHUIKUX W TBEPIbIX Tesl. MaeanbHbIid ras. OK 05
TeOpuH JlaBnenne rasa. OCHOBHOE YpaBHEHUE MOJEKYJIIPHO-KMHETUYECKOW TEOpUH Ta30B. OK 06
Temnepamypa u ee u3zmepenue. TepMOOMHAMHUYECKAS IIKaja TEMIIEPATYPHI. OK 07
AOCOMIOTHBIN HyJIb TeMIiepaTypbl. TeMiepaTypa 3Be31. CKOPOCTH ABMXKEHUS MOJEKYJ U
UX W3MEpECHHEe. YPaBHEHHE COCTOSHHS HICAIBHOTO rasa. M3ompormecchl U UX rpaduky. K 1.1.
I'azoBbie 3ak0HBI. MOJsipHas ra3oBas MOCTOSHHAS IIK 1.2.
JlabopaTopHble 3aHATHS: IIK 1.3.
JlabopaTtopnas padora Nel. M3yueHue OJHOr0 M3 M30IPOIIECCOB 2 IIK 1.4.
Tema 2.2 Coaep:xkaHue yueOHOT0 MaTepHaJia: 6 IIK 2.1.
OcHoBBI BuyTpennsst sneprus cuctemMbl. BHyTpeHHSsIs1 sHeprus uaeaibHoro rasa. Pabora u reriora K 3.1.
TEPMOAUHAMMKH Kak (GopMbI mepefaun dHepruu. TermnoeMKOoCTh. YaenbHas TermioeMKocTh. KommdecTBo K 3.2.
TEIUIOTHL. Y paBHEHHUE TEIUIOBOro Oananca. [lepBoeHavyano TepMoanHaAMUKU. AaraOaTHBIN I1K 3.3.
npouecc. Bropoe nHauano tepmonunamuku. Ilpunyun Oeiicmeus mennogoii MauiuHbl.
Tennoewie osuzamenu. KII/I mennoeozo osucamensn. Xonoounvuvie mawunvl. OXpaHa
PUPOIBI
Tema 2.3 Coaep:xxanue yueOHOIo MaTepuaJja: 6
ArperatHbie Ucnapenne u konaeHcauusi. HacwlllleHHBI Map W €ro cBoOiCTBa. AOconwmuas u
COCTOSIHHSI BEIIIECTBA | OMHOCUMENbHAA 61ANHCHOCHY 8030yXa. [1prOOpHI 111 ONpeieieHus] BIaKHOCTH BO3yXa.
U ¢a3oBbIe Touka pocbl. Kunenue. 3aBucuMocTh TeMIiepaTypbl KMIIEHUs OT AaBiieHus. Kputuueckoe
nepexoabl COCTOSTHUE BeIllecTBa. XapaKTePUCTHKA >KUIKOTO COCTOSIHHS BellecTBa. [loBepXHOCTHBIN

CJIOM JKUAKOCTU. DHEPrusi NOBEPXHOCTHOro cios. bimxuuil nopsnok. Ilosepxnocmmuoe
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namsaxcenue. Cmauueanue. fenenuna na zpanuye HCUOKOCMU C MEEPObIM MEIOM.
Kamumnsipueie  sBiaeHms.  XapaKTepUCTHKAa  TBEPAOTO  COCTOSIHHUS — BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. Yupyrue cCBOMCTBa TBEpIBIX Tel. 3akoH [yka.
MexaHnyeckue CcBOMCTBa TBepabix Ten. Ilmactuueckas (octarounas) nedopmanus.
Tennoeoe pacuiupenue meepovix men u xincuokocmeu. Korgppuyuenm nuneiinozo
pacuiupenus. Korgppuuyuenm o6vémnozo pacwmupenun. Yuem pacuiupenus ¢ mexnuke.
Ilnagnenue. Yoenvnaa mennoma nnasenenusn. Kpucrammuzauus. Ilpakmuueckoe,
npumenenue 6 NOG6CEOHEGHOU MCU3HU (QU3UYECKUX 3HAHUIL O CBOUCMEAX 2da308,
HcuoKocmeil u meepovix meJi

Pewenue 3a0au c npoghpeccuonanbroil HanPAIEHHOCMbIO 2
JlaGopaTopHbIe 3aHATHS:

Jlabopamopnas padoma Ne2 Onpeodenenue 81axcHocCmu 8030yxa 2

KonTpoabsHas padora Nel «MonekyinsipHas Gu3nuKa M TEPMOJAUHAMHUKAY 2
Paznen 3. DuekTpoanHaMuKka 48 (12/12) OK 01
Tema 3.1 Coaep:kanue y4e0HOro MaTepuasia: 6 OK 02
DJIEKTPUYECKOE N0JIe | Inekmpuueckue 3apadvl. DIEMEHTAPHBIN DIEKTPUYECKUH 3apsn. 3aKkoH coxpamnenus OK 03
3apada. 3axkon Kynoma. DnekTpuueckas —TIOCTOSHHAs.  DJEKTPUYECKOE  TOJIE. OK 04
Hanpspkennocts anexktpudeckoro nosst. [Ipunmun cynepno3unuu nodiei. IIpoeoonuku 6 OK 05
anekmpuueckom none. Jlunekmpuku 6 3nekmpuueckom none. Ilonapuzayusn OK 06
ousnekmpukos. Pabota cun anekrpocraruyeckoro rmons. Ilorenuman. Paznocmo OK 07
nomenyuanos. Ceazb MmexHcoy HANPANHCEHHOCMbIO U  PA3ZHOCHbI) NOMEHUUAN0E K 2.1
IIeKMPUYECKO20 nons. Dnekmpoemxocme. Eounuyw 971eKMPOEeMKOCHU. K 2' 2'
Konoencamopur. Coedunenue Konoencamopoeé 6 oOamapero. IHepeus 3apAHCeHHO20 K 2' 3'
KOHOeHncamopa. DHeprus d1EKTpUudecKkoro nojis. Ilpumenenue konoencamopos K 3' 1'
Pewenue 3a0au c npogheccuonanvHoil HANPABIEHHOCHIbIO 2 K 3' 2'
JlaGopaTopHbIe 3aHATHSI: K 3' 3'
Jlabopamopnas pavoma Ne3. Onpedenenue 31eKmpudecKoil eMKOCmu KOHOEHCAmopos 2 e

Tema 3.2 Conep:xxanue yueOHOT0 MaTepuaJa: 6
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3aKOoHBI IOCTOSTHHOT'O
TOKA

YcnoBus, He0OX0AUMBIE JJTsl BOSHUKHOBEHUS U MOAIePKaHUA dJIeKTpuieckoro Toka. Cuna
TOKAa U IUIOTHOCTh TOKa. 3aKkoH Oma 0na yuacmka yenu. 3a8Ucumocms 371eKmpuiecko2o
CONpOMuUGIEeHUss Om mamepuanda, OJUHbI U NIOUWAOU HONEPEUHO20 CeUeHUs
npoBOOHUKA. 3A6UCUMOCHb IJIEKMPUYECKO20 CONPOMUGTIEHUA NPOGOOHUKOE Om
memnepamypol. Temnepamypholii KoIghpuyuenm CONPOMuUBIeHUsL.
Csepxnpoeooumocme. Paboma u mowgnocmo nocmosannozo moka. Tennoeoe oeiicmeue
moka. 3akon [[ocoyna—J/lenya. Inekmpoosusrcywian cuina UCMOYHUKA MOKA. 3AKOH
Oma 0na nonnoii yenu. Inekmpuueckue yenu. Ilapannensnoe u nocnedosamenvroe
coeouneHue npoeoonukos. 3axouvt Kupxzopa onsa yzna. Coedunenue ucmouyHuKos
INIeKmpPuuecKoil IHepzuu 6 bamapeio.

Pewenue 3a0au c npogpeccuonanbHoil HANPAGIEHHOCMbIO

JlaGopaTopHble 3aHATHUSA:

Jlabopamopuasa paooma Ne4 Onpeoenenue mepmuueckozo Koygguuyuenma
CONPOMuUBIEeHUA MEOU.

Jlabopamopnas paooma Ne5 Hzmepenue 3/]C u enympennezo conpomueieHus
UCMOYHUKA MOKA.

Jlabopamopnasa paboma Ne6 H3yuenue 3aKoH06 NOC1E006aMeIbHO20 U NAPAJIIENbHO20
COCOUHEHUIl NPOBOOHUKOB.

Jlabopamopuasa paboma Ne7 Hccnedosanue 3a6Uucumocmu MOWHOCHU 1aAMNbl
HAKANUBAHUA OM HANPAINCCHUA HA €€ 3a)HCUMAX.

KonTpoabHas pabora

Ne2 «Dnexrpuueckoe moJie. 3aKOHbI MIOCTOSHHOTO TOKa»

Tema 3.3 Conep:kaHue y4eOHOT0 MaTepuaJa:
DJIeKTprYecKu il DNEeKTpUUECKHid TOK B METaJIaX, B AJICKTPOJIUTAX, ra3ax, B BAKyyMe. 1eKmpoiu3. 3aKoH
TOK BPa3JMYHbIX | 21ekmponuza Papadesn. Inekmpoxumuueckuii Ikeusanenm. Buowvl 2azoevix pazpsaooe.
cpenax Tepmoanekrponnass smuccusi. [lnasma. Inexkmpuueckuit moxk 6 noaynpoBOOHUKAX.
CoOctBeHHass W mpuMecHass  mpoBogumoctd. P-n mepexoa.  Ilpumenenue
noaynpoeoonukos. Ilonynposoonukossvie npudoput
Tema 3.4 Conep:xanue yueOHOT0 MaTepuaJja:

MarbuuTHoe moJie

BekTtop WHIyKIMM MarHUTHOTO mojisi. HampsokeHHOCTh MarHUTHOrO mojsi. JleWcTBue
MarHUTHOTO TOJS Ha MPSIMOJUHEHHBIA MPOBOJHUK C TOKOM. B3ammojeiicTBHEe TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarnutHelii notok. PabGora 1o
MEePEeMEIIEHUIO TIPOBOIHUKA C TOKOM B MarHUTHOM Tiofie. JleficTBre MarHUTHOTO TMOJIS Ha
nBwkymuiicss 3apsn. Cuna Jlopenya. Ilpumenenue cunvt Jlopenya. Ornpenenenue
yIenbHOTO 3apsina. Macnumnsie ceoiicmea eeujecmea. Maznumnana npoHuyaemocms.
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ConHeuHast aKTUBHOCTh U €€ BIMSHNE Ha 3eMJII0. MarHUTHEIE 6ypI/I

Pewenue 3a0au ¢ npogheccuonanvnoii HanpPaeIeHHOCHbIO 2
Tema 3.5 Conep:kaHue y4eOHOT0 MaTepuaJa: 4
JIEKTPOMATHUT Aenenue rnexkmpomacnumnoii undykyuu. IlpaBuno Jlenua. 3akoH 3J€KTPOMarHUTHOM
HAs MHAYKIHA UHAYKUMU. Buxpesoe 3nekmpuueckoe none. DJIC MHAYKUMH B JBWXKYIIHUXCS
npoBoAHUKaX. fenenue camoundykyuu. HuOykmuenocmoy. IHepeus MAaAZHUMHO20
nonsa moka.
B3aumocBsI3b 3J€KTPUUECKUX M MArHUTHBIX 110JIeH. DJIEKTPOMArHUTHOE 110JIe
Pewenue 3a0au ¢ npogheccuonanvHoii HanpasieHHOCMbIO 2
JlabopaTopHbIe 3aHATHS:
Jlabopamopnas paboma Ne8 H3yuenue sagienus 31eKmpomMazHUmMHON UHOYKUUU 2
KonTpoasnas padora Ne3 «MarautHoe noJie. DJIEKTPOMAarHUTHAS MHY KIS 2
Pa3nen 4. Kosiebanusi M BOJIHBI 16 (4/2)
Tema 4.1 Conep:xxanue yueOHOT0 MaTepuaJia: 4 OK 01
Mexanu4yeckue Konebarensnoe nBumxenue. [apmonmdeckne koneOanus. CBOOOAHBIE MEXaHUYECKHE OK 02
KoJIeOaHus 1 koneOanus. [IpeBpamieHne OSHEPrUM MPU KoJiedaTenbHOM JBKEHUH. CBOOOMHEIC OK 04
BOJIHBI 3aTyxawllue MexaHudyeckue konebanus. Martemarnueckuid MasTHUK. [lpyXMHHBII OK 05
MasiTHUK. BbIHYyX/1IeHHbIE MeXaHU4eckue KojeOanus. PezonaHc. OK 06
ITonepeunble M NOPOJOIbHBIE BOJIHBI. XapaKTEPUCTUKHA BOJIHBI. 3BYKOBBIE BOJIHBI. OK 07
YApTpa3ByK U €ro IPUMEHEHUE
Tema 4.2 Conep:kaHue y4eOHOT0 MaTepuaJa: 6
JiekTpoMarHuTH | CBOOOJHBIC 3JIEKTpOMAarHuTHbIE Konebanus. [IpeBparieHue sHepruu B KoseOaTeabHOM I1K 2.2.
pIeKoJIcOaHus u koHType. @opmyna Tomcona. 3aTyxarolie 3J1eKTpOMarHUTHbIE KosiebaHus. ['eHepaTop IIK 2.3.
BOJIHBI HE3aTyXalOLMX  JJIEKTPOMArHUTHBIX  KoyieOaHWH. BBIHYXIEGHHBIE  AIIEKTPUYECKHUE K 3.1.
koneOanusi. Ilepemennsiii mox. I'enepamop nepemennozo moka. Emrxocmmnoe u IIK 3.2.
UHOYKMUGHOE CONPOMUGIEHUA NEPEMEHHO20 MOKA. AKmugHoe conpomueenue. 3aKoH I1K 3.3.

Oma Ona Inekmpuueckoil. uenu nepemennozo moka. Paboma u mownocmo
nepemenno2o moka. Pezonanc ¢ snekmpuueckoit yenu. Tpancpopmamopwvr. Toxu
evicokoit uacmomul. Ilonyuenue, nepedaua u pacnpedenenHue 31eKmMpPoOIHEPIUU.
DONEeKTpOMarHUTHOE TOJ€ Kak OCOOBIM BHJ MaTepHM. OJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 3J€KTpOMarHUTHbIX BOJH. Bubpatop [I'epma. OTKpbITBI KOneOaTeNbHBIN
koHTyp. W3o6perenue pagno A.C. IlonoBeiMm. Ilonstue o panuocBsizu. Ilpunyun
paouoceasu. Ilpumenenue 31eKmpomMacHUMHBIX 60JIH
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Pewenue 3a0au c npogheccuonanvroii hanpasieHHOCMbIO 2
JlaGopaTopHble 3aHATHUSA:
Jlabopamopuasa paboma Ne9 U3zyuenue pabomsl mpancghopmamopa 2
Kontposnnas padora Ne 4 «Konebanust 1 BOJTHBI) 2
Pa3pen 5. OnTuka 22 (4/2)
Tema 5.1 Conep:xanue yueOHOT0 MaTepuaJja: 4 OK 01
IIpupona cBera ToueuHblil UCTOUHUK cBeTa. CKOpoCcmb pacnpocmpanenus céemd. 3aKOHbl OMPANHCEHUA OK 02
u npenomnenusn céema. CoaHeuHble U TyHHble 3aTMeHus. [Ipunuun I'toiirenca. Iloanoe OK 04
ompaycenue. Jlunzpl. [locTpoenne n3oOpaxkeHuss B nauH3ax. Popmysia TOHKOM JIHMH3BI. OK 05
VBenuuenue 1uH3bL. ['71a3 Kak ontuyeckas cucrema. Onmuueckue npudoput. Teneckorsl.
Cuna ceéema. OceéeuyéHHOCHb. 3AKOHbBL 0CECULEHHOCIU IIK 2.3.
Pewenue 3a0au c npogpeccuonanvbHoil HANPAEIEHHOCMbIO 2 [K'3.1.
JlaGopaTopHble 3aHATHUSA: IK 3.3.
Jlabopamopuasa paooma Nel Onpedenenue noxazamens npeiomieHus CmeKia 2
Tema 5.2 Conep:kanue y4eOHOT0 MaTepuaJa: 6
BosanoBble cBolicTBa | MHTepdepenuus cBera. KorepeHTHOCTh CBETOBBIX Jydeld. VHTepdepeHIss B TOHKHX
cBeTa wienkax. Kombeiia HptoTona. Mcmonp3oBanue uHTepdepeHIIMM B HayKe W TEXHUKE.
Hudpakius csera. Judpakuus Ha Iend B NapajuleNbHbIX Jydax. JudpakumonHas
pemerka. Ilomspusanus nonepedHblx  BoJIH.  Ilomspusanus  cBera.  /[BoiiHOeE
nyuenpenomiienue. llomapounst. Jlucnepcus csera. Buabl uznydeHunid. Buabl ciekTpos.
Crnexrpel ucnyckanus. Cnektpsl noriomeHus. CrnekTpaibHblii aHanu3. CHeKTpasibHbIe
KJaccel  3Be3d.  YubTpaduoneroBoe — usnydenue. Hugpaxpacnoe  uznyuenue.
PentrenoBckue nyun. Ux nmpupoa u cBorictpa. [llkana 3;ieKTpOMarHuTHBIX U3Ty4YeHUN
JlabopaTopHbIe 3aHATHS:
JlaboparopHuas pabota Nell OnpenesneHue JUIMHBI CBETOBOM BOJHBI C TTIOMOIIHIO 2
TG PAKIIMOHHOMN PEIIeTKH.
JlaboparopHas pabota Nel2 Hab1ioaeHHe CIUIONIHOTO M TMHEIYATOr0 CIEKTPOB 2
KonTposabHnas padora Ne 5 «OnTuka 2
Tema 5.3 Conep:xanue yueOHOTo MaTepuaJja:
Cneunajbnas Teopusi | J[BUKEHHE CO CKOPOCThIO cBeTa. [10CTyNaThl TEOPHH OTHOCUTEIBHOCTH U CIICICTBHS U3 2
OTHOCUTEJIbHOCTH | HuX./IHBapHMaHTHOCTH MOAYJISl CKOPOCTHU CBETA B BaKyyMe. DHeprus nokosi. CBsi3b Macchl U
SHEPruM CBOOOIHON YaCTULIBI. DJIEMEHTHI PENSATUBUCTCKON TMHAMUKN
Pazgen 6. KBanTtoBas puzuka 14 (2/-)
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Tema 6.1
KBaunroBas ontuka

Conep:xxanue y4e0HOIro MaTepuaJia:

KgantoBas rumnore3a Ilnanka. TermoBoe wu3nydyeHue. KoprycKyJsipHO-BOJIHOBOM
nyammsM. @ortonsl. ['unoresa ge bpoiins o BomHOBBIX cBoMcTBax yacTull. COOTHOIICHUE
HeonpeneneHHocteil ['eizenOepra. JlaBnenue cBera. XHUMHUYECKOE JCHCTBHE CBETA.
Omnerter I[1.H. Jle6enera u H.W. BaBunoa. @omoargppexm. Ypasnenue Iiinwmeiina ons
domorppexma.  Buewnuiit  pomornekmpuueckuni  Igpghexm.  Buympennuii
domorpgpexm. Tunwvl homornemenmos. [lpumenenue homorpghexma

Tema 6.2
Pduzuka atomMa u
aTOMHOTIO siApa

Coneprkanue y4eOHOro MmaTepuaJa:

Pa3BuTne B3INIA0B Ha CTpOEHUE BenlecTBa. MoJenM CTPOEHHUS aTOMHOIO sJpa.
3aKOHOMEpPHOCTH B aTOMHBIX CIIEKTpax Bojaopoja. fAnepHas Mozaenb atoMa. OIBITHI
3. Pesepdopna. Monens aroma Bogopona mo H. bopy. KBanToBblie moctynatsl bopa.
Jlazepol. PainoakTUBHOCTb. 3aKOH paJMOaKTUBHOIO pacmnajna. PannoakTuBHbIE
npeBparnieHus. CriocoObl HAOMIOACHHUS U PETUCTPAIMU 3apSKEHHBIX dYacTHil. D(PQeKT
BasuiioBa — YepenkoBa. CTpoeHrne aToMHOTo siapa. Jledhekr macchbl, SHEprusi CBS3U U
YCTOMYMBOCTh ~ aTOMHBIX  sifep. SlnepHele  peakumu.  SlnepHas  dHepreTHka.
DHEPreTUYecKuii  BBIXOJ  ANE€pHBIX peakuuil. MCcKyccTBeHHass paguoakTHBHOCTb.
Henenue Ttsoxenvix siaep. llemHas simepHas peakuus. YmpapiseMasl LEMHas peakius.
Snepubiii peaktop. TepMosiiepHbIi cCUHTE3. DHEprus 3Be31. [lonydeHne pagnoakTUBHBIX
M30TONOB U UX INpPUMEHEHHE. buosornueckoe nEUCTBUE PATMOAKTHBHBIX H3IIyYEHHI.
DNeMEHTapHbIE YaCTULIbI

OK 01
OK 02
OK 04
OK 05
OK 07

IIK 2.3.
IIK 3.1.
IIK 3.3.

KonTtpoubnas pa6ora Ne 6 «KanTtosas duzmkay

HpOMe)KyTO'-[Haﬂ aTTeCTAalludA: DK3aMCH

Bcero:

144

Ilo kasicoou meme onucvlgaemcs cooepiicanue yYueOHo20 Mamepuaid (6 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUL HeOOX0OUMbIX TAOOPAMOPHbLIX, NPAKMUYECKUX U UHbIX 3AHAMULL.

Obvem wacos onpeoensiemcs o Kaxcoou nozuyuu cmoaoya 3.
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3. YCJIOBUSA PEAJIMBAIIUUA ITPOT'PAMMBI TINCHUITVINHBI

3.1. TpeOGoBaHusi K MUHUMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCeYeHUI0
Peanuzanust nporpaMMbl JUCHUILIAHBI TPOXOIUT B y4eOHOM KaOuHeTe «Du3nkay.

Oob6opynoBanne y4eOHOro KaOuHeTa:
- IOCa/I0YHbIE MECTa M0 KOJMYECTBY O0YUaIOUINXCS;
- pabodee MEeCTO MpenoiaBaTers;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- IEMOHCTpPAIMOHHOE 000PYI0BAHHKE;

- nabopaTopHoe 0bopyaoBaHue (001Iero Ha3HAYCHUS U TeMAaTHYeCKUE HAOOPHI);
- CTaTUYeCKHe, JMHAMHYECKUE, TeMOHCTPAIMOHHBIE MOJICIIH;

- 3a/IaHUS 17151 KOHTPOJIbHBIX PadoT;

- 3a1aHMs 17151 1a00paTOPHBIX PaboT;

- 3aIaHUS IS IPAKTUYECKUX PaboT;

- MpoeCCHOHAITBHO OPUCHTUPOBAHHBIC 3aaHUS;
- MaTepHalbl SK3aMeHa.

TexHuveckue cpeacTBa 00y4YeHUst:
- IEPCOHATBHBINA KOMITBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00€CTICUCHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UudopMannonHoe odecnevyeHue 00yueHust
OcHOBHbBIC IEYATHbIC U3JAHUS:

1. ®upcor A. B. dusuka nmns npodeccuit M CHENUATBHOCTEH TEXHHUYECKOTO M
€CTECTBEHHO-HAYYHOTO Tpoduiieil: ydyeOHUK i 00pa3oBaTENbHBIX YUPEKICHUI
cpen. nmpod. oopazosanms/ moxa pexa. T.M. Tpopumosoii. - M., 2018.

2. KontponbHo-u3mepurenbabie Matepuansl. @usnka.ll kmace. (coct. 3opun H. 1.).
M.,2020 r.

3. KonTtponpHo-u3Meputenbubie MaTtepransl. @usuka.10 kinace.(coct. 3opun H. N.).
M.,2020 r.

4. Kommekc martepualioB s noarotoBku ydammxcss k EI'D-2023. CocrtaButenu
Momnacteipckuii JI.M., be3zyrnosa I'.C., PoctoB-Ha-/lony.,2022 r.

I[OHO.]'IHI/ITC.]'IBHBIE HCTOYHUKM:

1. Imutpuera B. @. ®usuka ajs npodeccuii M CenuaibHOCTEH TEXHHYECKOTO
npodus: y4eOHUK JIJIs1 00pa30BaTeIbHBIX YUPEKISHUN cpell. Tpod. oOpa3oBaHusl. -
M., 2012.

2. JIlmutpueBa B. ®@. ®Ousuka 1 npodeccuii U CrenuaibHOCTeH TEXHHUYECKOTO
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npoduiass. COopHHMK 3amay: yuyeOHOe ImocoOue s oOpa3oBaTEIbHBIX YUPEIKISHUM
cpen. npod. obpazoBanus. - M., 2012.

3. Imutpuena B. @., Bacunber JI. Y. ®usuka nis mpodeccuit U crnenuaibHOCTEeH
TEXHUYECKOTO MPOPUIIS: METOAMYECKHE PEKOMEHIAINH: METOA. tocodue. - M., 2010.

4. ITpumepHas nporpamma o0111e00pa3oBaTeIbHON YyueOHON JUCHUIUTUHBI « DU3HKa»
JU1st TpopecCUOHANIbHBIX 00pa3oBaTeNbHbIX opraHu3amuil. Pekomengoano ®I'AY
«D®HUPO» potokon Ne3 ot 21 urona 2015 r.

5. TapacoB O. M. JlaGopatopHblie pabOThI 110 (U3UKE C BOMPOCAMH U 3aJaHUSIMU:
y4eOHOoe mocodue Jyisi CTyAICHTOB 00pa30BaTEIbHbBIX YUPESKIACHUN CPEIHETO
npodeccuoHabHOT0 o0pazoBaHus (nonymeHo MunoOpHayku PD), M.,2010.

6. B. @. [llaTtanoB. ®u3uka yecTu: MeToAn4ecKuil Matepuai, M.,2005.

7. B. @. lllatanoB. ®u3nka Ha BCIO KU3Hb: METOANYECKUM MaTepuai, M.,2003.

DJIeKTPOHHBbIE PecypcChl:

1. www. fcior .edu. ru (denepanpHblii IEeHTP WHOOPMALTMOHHO-00pPa30BaTENbHBIX

PECYpPCOB).

www. dic. academic. ru (Akagemuk. CiaoBapu U SHIIUKIIONEINUN ).

www. booksgid. com (DnekTpoHHas OMOIMOTEKA).

www. globalteka. ru (I'mobanbHas OMbNIMOTEKa HAYYHBIX PECYPCOB).

www. window. edu. ru ( EqmHoe okHO j0cTyIa k 00pa3oBaTeabHBIM pecypcam).

www. st-books. ru (JIyumias yueOnas nureparypa).

www. scool. edu. ru (Poccuiickuii oOpazoBaTeIbHBIN TOPTA).

www. ru/book (DnekTpoHHas OMOIMOTEUHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3zoBarenbHbie pecypchl

unrepueraduszuka).

10.www. scool-collection.edu.ru (Enunas xominexnus mudpoBbIx
00pa30BaTENbHBIX PECYPCOB).

11.https//fis. iseptember. ru ( yaueOHO-MeTOAMYECKAs Ta3eTa «DHU3UKAR).

12.www. n-t. ru/nl/fz (HoGeneBckue naypeartsl 1o pusuke).

13.www. nuclphys. sinp. msu. ru (JInepHas ¢pu3nKa B UHTEPHETE).

14.www. college. ru/ fizika (ITogroroBka k EI'9).

15.www. kvant. mccme. ru (Hay4yHO-IONYJISIPHBIN (PU3UKO-MaTeMaTHUYECKUN
KypHas «KBaHTY).

16.www. yos. ru/natural-sciences/ html (ecrecTBeHHO-HAaYYHBIN KypHAT JJIsI
momnonexu «IlyTh B HayKy»).
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31



4. KoHTPOJIb M OlleHKA Pe3yJbTATOB OCBOEHUSI TUCHHIIIHHBI

KoHTpPoIb M OIleHKA pPAacKpBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHWUS U
NpUOOPETCHHBIC OOYYArOIIMMUCS YMCHHS, HaIpaBJICHHbIC Ha (HOPMHUPOBAHHE
o0mux " mnpodecCHOHANBHBIX KOMIIeTCHIMH. KoMmeTeHIun MOoKHBI OBITH
COOTHECEHBI C IPEIMETHBIMH PE3YJIbTATAMH.

Koa u HauMeHOBaHMe Paznen/Tema THn OLeHOYHBIX
¢opMupyeMbIX KOMIETEHIIHI MepOnpPUsTHI
OK 01. BeibupaTh ciocoObI Pasgen 1. Temnr 1.1., 1.2, 1.3 . )
peuieHus 3agaqy Pa3ﬂen 2. Temsl 2.1., 2.2., 2.3. T YCTHRH Ol'IpOf, .
npodeccuonanpHoi nesarensHoctr | Pasmen 3. Temsr 3.1.,3.2.,3.3,, - dpomTambaiiionpoc;
MIPUMEHUTEIBLHOK Pa3InYHbIM 34.,35. " OHCHKA KOHTPOJIBHDIX
KOHTEKCTAM Pazzen 4. Tembi 4.1., 4.2, pabor;
Paspen 5. Tems 5.1.,5.2., 5.3. - HaOJIOJIEHHE 33 XOJI0M
Pasnen 6. Temsl 6.1., 6.2. BBITIOJTHEHHS
abopaTOPHBIX PadoT;
OK 02. cnosp30BaTh Pasz[en 1. Tembr 1.1., 1.2, 1.3 - OILICHKA BBIIIOJIHEHUS
COBpEMEHHBIE cpecTBa noucka, | Pasmen 2. Temwr 2.1.,2.2., 2.3, 11aGopaTOPHBIX PaboT;
aHATH3a U HHTEPIIPETALIHH Pazgen 3. Temsr 3.1., 3.2.,3.3., - OIEHKA MPAKTHIECKIX
vH(popmanuu, 1 34.,3.5. pabort permeHus
MH(OPMAIMOHHbIE TEXHOJIOTUH Pasnen 4. Tembi 4.1., 4.2. T ———
[U15 BBIMOTHEHHS 3a1a4 Pasnen 5. Temwr 5.1., 5.2., 5.3. PACHETHEIX ’

N Paszgen 6. Temnr 6.1., 6.2. ’
npod)eCCHOHATBHON npodeccuoHanbHO
ACATCIBHOCTH OPHUEHTHUPOBAHHBIX
OK 03. [ImanupoBats u Pazgen 1. Temnr 1.1., 1.2, 1.3 3a/1a4);
peanr30BbIBaTh COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2.,2.3. - OIEHKA TECTOBbIX
npodeccHOHANTBHOE U Paznen 3. Temn1 3.1., 3.2., 3.3, 3aaHmi;

JTUYHOCTHOE Pa3BUTHE, 3.4.,35. - HalOJIIOIEHHE 33 XOIOM
MpeNPUHIMATEIBCKY IO BBITIOTHEHHS
ACATCIIBHOCTD B UHIWBUIYAJIBHBIX
npodeccronansHOi chepe, IIPOEKTOB H OLICHKA
HUCIIOJB30BaTh 3HAHUA 110 BBIIIOJITHEHHBIX IPOEKTOB;
(uHAHCOBOW TPAMOTHOCTH B - 3K3aMEH
Pa3IMYHBIX KHU3HEHHBIX
CUTYaLHIX
OK 04. DddexTuBHO Pazgen 1. Temsr 1.1., 1.2, 1.3
B3aMMOJIEHCTBOBATh U paborates | Pasmen 2. Temsr 2.1.,2.2., 2.3,
KOJUIEKTHBE U KOMAaHJIe Pazpen 3. Temst 3.1.,3.2.,3.3.,

34.,3.5.

Pazgen 4. Temn1 4.1., 4.2.

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 6. Temn1 6.1., 6.2.
OK 05. OcymectBnsats yctHyto U | Paznen 1. Temsr 1.1, 1.2, 1.3
NMCHLMEHHYI0 KoMMyHuKaimio Ha | Pasnen 2. Temnr 2.1., 2.2., 2.3,
rOCYIapCTBEHHOM SI3BIKE Paznen 3. Temsr 3.1., 3.2.,3.3.,
Poccuiickoit @enepannu ¢ 34.,3.5.
y4eTOM 0coBeHHOCTeli Pazgen 4. Temn1 4.1., 4.2.
CONHANBHOTO H KyJIETYPHOTO Pazgen 5. Temnr 5.1., 5.2., 5.3.
KOHTEKCTa Pazgen 6. Temn! 6.1., 6.2.
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OK 06. IlposiBnsTek rpaxkaancko- | Pazmen 1. Temsr 1.1, 1.2, 1.3

MMATPUOTUUYECKYIO TTO3ULIHIO, Paznen 2. Temnr 2.1.,2.2., 2.3.
JIEMOHCTPHUPOBATH OCO3HAHHOE Pa3znen 3., Tems1 3.1., 3.2., 3.3,
HIOBE/ICHUE Ha OCHOBE 34.,35.

TPaJUIMOHHBIX Paznen 4., Temn1 4.1., 4.2.

00I1IeYeIOBEYCCKUX [ICHHOCTEH, B
TOM YHUCJIC C YIETOM
FapMOHI/ISaHI/II/I
ME)KHALMOHAIbHBIX 1
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTaHIAPThI
AHTHKOPPYIIIHOHHOTO TIOBEICHUS

OK 07. ConencTBOBaThH Pazgen 1. Temnr 1.1., 1.2, 1.3
COXPaHEHHIO OKPYIKAFOIICH Paznen 2. Temsr 2.1.,2.2.,2.3.
cpensl, pecypcoc6epemeHH}0’ Pazgen 3. Temnr 3.1., 3.2., 3.3.,
MIPUMEHSITh 3HAHUS 00 34.,35.

Pazgen 4. Temn1 4.1., 4.2.

M3MEHEHUHU KIUMaTa, P 6T 61 6o
azzaen 6. Temsr 6.1., 6.2.

MPUHIUIBI OEPEXKIINBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JEUCTBOBAThH B YPE3BbIYANHBIX

CUTYaIHsAX
[1K1.1. BbimoaHsTh ciiecapHyo Paznen 1. Temsr 1.1., 1.2, 1.3
00paboTky neraneit mo 11-12 Paszpen 2. Temnr 2.1.,2.2., 2.3.

KBanUTeTaM (4-5 Kitaccam
TOYHOCTH) C MOATOHKOM U
ITOBOJIKOM HeTaJIeH.

IIK 1.2. HaBuBats npy>uHbI U3 Pazgen 1. Temsr 1.1., 1.2, 1.3

MIPOBOJIOKH B XOJIOAHOM M TOPSUEM Pazpen 2. Temnr 2.1.,2.2., 2.3.

COCTOSTHHH.

IIK 1.3. IIpoussoauTs ciecapHo- Pazpen 1. Temsr 1.1., 1.2, 1.3

cO0OpoUHBIE pabOTHI. Paznen 2. Temnr 2.1.,2.2., 2.3.
[1K 1.4. BeimmoaHATH Pazgem 1. Temsr 1.1., 1.2, 1.3
TEepMOOOPabOTKY Paznen 2. Temsr 2.1.,2.2., 2.3.

MaJIOOTBETCTBEHHBIX JETalIEH C
MOCJIETYIOLIEN UX IOBOAKOM.

[1K 2.1. BeinosgHSTh NalKy Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pa3TMYHBIMU TPUTIOSIMH. Pasgen 3. Temnr 3.1., 3.2., 3.3.,
I1K 2.2. CocTaBisITh CXEMBI Pasgen 1. Temnr 1.1., 1.2, 1.3
COEJIMHEHUI cpeaHel ciaoxxHocTu U | Pazgen 3. Temst 3.1., 3.2., 3.3.
OCYIIECTBIIATh UX MOHTAX. Paznen 4. Tems1 4.1., 4.2.

11K 2.3. BBLIIOJHSATE MOHTAXK Pasgen 1. Temnr 1.1., 1.2, 1.3
KOHTPOJIbHO-M3MEPUTEITHHBIX Paznen 3. Temnr 3.1., 3.2., 3.3,
pu6opoB cpenHeii cnokuoctn u | 3.4, 3.5.

CpE/ICTB aBTOMATHKIL. Pazgen 4. Temn1 4.1., 4.2.

Pasgen 5. Temnr 5.1., 5.2.
Pa3nen 6. Temnr 6.1.




[1K 3.1. BBINOJIHATH pEMOHT,
COOPKY, PETyJIUPOBKY,

Pasnen 1.
Paznen 2.

Temer 1.1.,1.2, 1.3
Temsr 2.1.,2.2.,2.3.

YCTpaHATb HCUCIIPABHOCTHU

Paznen 2.

FOCTUPOBKY KOHTPOJIBHO- Paznen 3. Temnr 3.1., 3.2., 3.3,

M3MEPUTEILHBIX TPHOOPOB 3.4,35.

CpeHeit CIIOKHOCTH 1 CPEJICTB Paznen 4. Tems1 4.1., 4.2.

AR TOMATHKIL Pazgen 5. Temnr 5.1., 5.2.
Pazgen 6. Temnr 6.1., 6.2.

[1K 3.2. Onpenenars NpUIUHBI U Pazgerm 1. Temnr 1.1., 1.2, 1.3

Temsr 2.1.,2.2.,2.3.

OTPEMOHTUPOBAHHBIX KOHTPOJIBHO-
M3MEPUTENHHBIX TPUOOPOB 1
CHCTEM aBTOMATHKH.

Paznen 2.
Paznen 3.
34.,3.5.

Paznen 4.
Pazgen 5.
Pa3nen 6.

puOOPOB CpeTHEN CIIOKHOCTH. Pazpen 3. Temsr 3.1., 3.2.,3.3.,
34.,3.5.
Pazgen 4. Temn1 4.1., 4.2.
1K 3.3. IIpoBOAWTE MCIIBITAHMS Pazgen 1. Temnr 1.1., 1.2, 1.3

Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1., 3.2., 3.3.,

Tems1 4.1.,4.2.
Tewmsr 5.1.,5.2.
Temsr 60.1.
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CornacoBaHo: CornacoBaHo: YT1Bepxkaato:
[Ipencenarens MO 3aMm. qupektopa o YIIP N.o.mupexropa ['BITOY UIIK
lapudynnuna M.P. bennskosa U.C. Subepauna P.P.
20 T «_» 20 T «_» 20 T

«

2.2. TemaTn4eckuii IJIAaH U CO/iep:KkaHNe 001Ie00pa30BaTeIbHON JUCHUILVINHBI «DU3nKa»
no npoeccuu 15.01.38 Oneparop-Hajmagunk MeTaLJI000padATHIBAIOIIUX CTAHKOB

Ne dopmupyemebie
paszena, CopepxaHue yueOHOT0O MaTepHuaa O6bem o0riue u
TEeMBI B yacax | mpodeccuoHab
HBIC
KOMITETCHITNH
BBenenue. ®u3uKa 1 MeTOIbI HAYYHOT0 TIO3HAHUS 2 OK 3
1 du3KMKa — HayKa O MPHUPOJIE. 1 OK 5
2 3nauenue puzuku npu oceoenuu npogheccuii u 1
cneyuanvrnocmeii CII10.
1 MexaHuka 16
1.1 OCHOBBI KHHEMATHKH 4
3 Mexannueckoe aOBUKeHHE U ero BUALL. CIIOCOOLI €ro OIMMcaHusl. 1 OK 01
Tpaexmopus. Ilyme. Ilepemewienue. OK 02
4 PaBHOMepHOE npsAMonuHeliHoe 1BrkeHne. CKOpOCTb. 1 OK 04
VYckopenue. [IpsimonnHeiiHOe IBUKEHUE C TOCTOSTHHBIM 85 82
YCKOPEHHUEM. OK 07
5 Paenomepnoe osurcenue mouku no OKpysHcHocmu, y2i106as 1
ckopocmo. llenmpocmpemumenvroe yckopenue. K 1.1,
6 Kunemamuka abconromno meep0oozo mena. 1 K 1.2
1.2 OCHOBBI JMHAMUKH 4 K 1'3'
7 OcHoBHas 3aaya nuHamukn. Cuna. Macca. 1 K 1' 4'
8 3akonb! Mexanuku HproToHa. 1 MK 2' 2'
9 Cuna TsDKECTM W CWIa BCEMHUPHOTO TATOTEHHSA. 3aKOH 1 K 2' 3'
BceMHUpHOTO Tsirotenusi. Bec. HeBecoMocCTb. o
10 Cunnl ynpyroct. Cunsl mpenus. 1 IK 3.1.
1.3 3aKkoHbI COXpAHEHHUsI B MEXaHHKE 8 IIK 3.2.
11 Nmmynsc Tena. UMmynsc Cuisl. 1 IIK 3.3.
12 3aKOH COXpaHEHHS UMITYJIbca. PeaKTMBHOE IBM)KEHUE. 1
13 Mexanudeckas pabota U MOIITHOCTh. PaboTa cuitbl TsDKeCTH 1 1
cuibl yripyroctiu. KoHcepBaTUBHBIE CUJIBI.
14 Kunemuueckas snepzus. Ilomenuyuanvnas snepzus. 1
15 3aKkon coxpanenus mMexaHuyecKoil IHePIuu. 1
16 [Ipumenenue 3aKko0HOB coxpaHeHus. Ficronb30BaHne 3aKOHOB 1
MEXaHHUKH JIJIS1 OOBSICHEHHSI IBYKEHUS HEOSCHBIX TEIl U JIJISt
pPa3BUTHSL KOCMUYECKHX UCCIICIOBAHMM.
17 Pewenue 3a0au c npogheccuonanvnoil HAnPaAGIEHHOCHIbIO
18 Pewenue 3a0au c npogheccuonanvnoil HANPAGIEHHOCHLLIO
2 MouJiekyasipHasi (U3HMKAa U TEPMOAUHAMHUKA 26
2.1 OcHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TEOpHH. 8 OK 01
19 OCHOBHBIE MTOJI0KEHNS MOJIEKYJIIPHO-KHHETUYECKOW TEOPHUH. 1 OK 02
Pa3smepsbl 1 Macca MOJIEKYJI HaTOMOB. BpoyHOBCKOE JIBUKEHHUE. OK 03
20 Cunbl u InepeUs MEHCMONEKYAAPHO20 83AUMOOCIICHBUSL. 1 OK 04
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CrtpoeHune ra3000pa3HbIX, JKUIKUX U TBEPJBIX TEL. OK 05
21 CxopocTH ABMKEHHS MOJIEKYJ U UX U3MepeHue. JlaBienue rasa. 1 OK 06
OcHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU OK 07
ra3oB.
22 Temnepamypa u ee uzmepenue. TepMoaMHAMUYECKAs ITKAJIA 1 K 1.1.
teMrneparypsl. TemnepaTypa 3Be3. K 1.2.
23 YpaBHEHHE COCTOSHMS UISaTbHOTO Ia3a. 1 K 1.3.
24 M3omporiecchl U BX rpaduku. ['a30BbIe 3aKOHBI. 1 K 1.4.
25 JlaGoparopnas padora Nel. « M3yuenune ogHoro u3 1 MK 2.1.
H30IPOIIECCOBY. K 3 1.
26 JlaGoparopnas padora Nel. « Mzyuenune ogHoro us 1 K 3.2
H30IPOIIECCOBY. K 3.3,
2.2 OcHOBBI TEPMOTUHAMHKH 6
27 BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora u temora kak 1
(dhopMBI epe1ayu YHEPTUH.
28 KommdaecTBo TemnoThl. Y paBHEHHE TEIUIOBOTO OaaHca. 1
29 [TepBoe HavaJI0 TEPMOIUHAMUKH. ATMa0aTHBIN Hpoliecc. 1
30 BTopoe Havaiao TepMOJMHAMHUKH. 1
31 Ilpunyun oeiicmeusn mennogoii mawiunsl. Tennosvie 1
osuzamenu. KIIJ[ mennoeozo dsuzamens.
32 Xonoounvnvie mawunvl. OXpaHa npUPOJILL. 1
2.3 ArperaTtHble COCTOSIHHSI BelIeCTBA M (pa30BbIe Mepexoabl 12
33 Hcnapenue u koHaeHcanus. HacbleHHbIH map 1 ero CBONCTBA. 1
Abconromnan u omuocumenvHasn 61a)cHocms 8o3oyxa. Touxa
pocel. Kumnenue.
34 XapakTepuCTUKA KUJKOTO COCTOSTHUS BEIIECTBA. 1
Hoeepxnocmnoe namsaxncenue. Cmauusanue. fenenus na
zpanuue xHeuokocmu ¢ meepovim meaom. Kanmuisipabie
SIBJICHUSL.
35 Jlabopamopnan pavoma Ne2 Onpedenenue 61axcHocmu 1
6030yxa
36 Jlabopamopuasa pavoma Ne2 Onpeoenenue énarxcnocmu 1
8030yxa
37 XapakTepHucTrKa TBEPAOr0 COCTOSTHUS BEIIECTBA. 1
Kpucmannuueckue u amopgnoie mena. Yupyrue u
MEXaHWYECKHE CBOMCTBA TBEPJBIX TEJL.
38 Tennoeoe pacuiupenue meepovix mej u HcuoKocmeil. 1
Koappuyuenm nuneitnozo pacwupenusn. Korgpgpuyuenm
00bEMHO020 pacuupenus. Yuem pacuiupenus 6 mexHuke.
39 IInaenenue. Yoenvnan mennoma naaenenus. 1
Kpucrammzanusi.
40 IlIpakmuueckoe npumenenue é NOBCEOHEBHOU HCUIHU 1
duszuueckux 3nanuil 0 ceolicmeax 2a3o8, HcuoKocmeil u
meepovix men
41 Pewenue 3a0au c npogheccuonanvnoil HANPAGIEHHOCHLLIO 1
42 Pewenue 3a0au c npogheccuonanvnoil HAnPaAGIEHHOCHIbIO 1
43 KonTpoabnas padora Nel «MonekynapHas pusuka u
TEPMOJANHAMUKAY
44 KonTpoabHnast padora Nel «MonekyinsipHas pu3nka u 1
TEPMOJANHAMUKAY
3 JIeKTPOAMHAMUKA 48
3.1 JjieKTpUUYECcKoe 1oJie 10 OK 01
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45

Dnekmpuueckue 3apadvl. 3aKOH COXpaHeHUus 3apaoda. 3aKoH
Kynomna.

46 DnekTpuueckoe nose. HanpsskeHHOCTh 3JIEKTPUUECKOTO MOJIS. 1
[IpuHIHMO CYTIEePHO3HUITMH HOJICH.

47 IIpoeoonuku 6 anekmpuueckom noge. /[uriekmpuku 1
ynexkmpuyeckom noe. lonapuzayus ourneKmpuxos.

48 Pabota cui sanexkrpocraruueckoro nojst. [lorenmnuan. Paznocmeo 1
nomenyuanos. Cea3zvo mexicoy HANPANCEHHOCMbIO U
PA3HOCHIbIO NOMEHYUAI08 ITICKMPUUECKO20 NOJIA.

49 Inekmpoemrkocmsy. EOunuyvt snekmpoemrkocmu. 1
Konoencamopui. Coeounenue konoencamopog 8 6amapero.

50 DHepzusa 3apaxcennHo20 KOHOeHcamopa. JHEPrus 1
ANEKTPUIECKOTO noJist. IIpumenenue KoHoeHcamopos.

51 Pewenue 3a0au c npogheccuonanvnoil HANPAGIEHHOCHBIO. 1

52 Pewenue 3a0au c npogheccuonanvnoil HANPAGIEHHOCHBIO. 1

53 Jlabopamopuasa paboma Ne3. Onpedenenue IneKmpuydeckoil 1
EMKOCHU KOHOEHCAMOopPos

54 Jlabopamopuasa paboma Ne3. Onpedenenue 3n1eKmpuydeckoi 1
EMKOCHMU KOHOEHCAMOopos

3.2 3aKOHBI OCTOSTHHOTO TOKA 18

55 YcnoBus, HEOOXOAUMBIE I BOBHUKHOBEHUS U TIOITICPKAHUS 1
ANEKTPUIECKOTO ToKa. CHIIaTOKa U TUIOTHOCTh TOKA. 3akon Oma
0713 yUacmKa uenu.

56 3asucumocmp INEKMPULECKO20 CORPOMUBTEHUA OM 1
Mmamepuana, OJIUHbBL U RAOWAOU NHONEPEYHO20 CeUeHUA
npPOBOOHUKA.

57 3asucumocms 21eKMPUUECKO20 CORPOMUBTIEHUA NRPOBOOHUKOG 1
om memnepamypot. Temnepamypnutii Kodgghuyuenm
conpomuegnenus. Ceepxnpoeooumocms

58 Paboma u mouwnocms nocmoannozo moxa. Tennosoe 1
oeiicmeue moka. 3axkon /Incoyna—/lenya.

59 Inexmpoosuricywiaa cuna ucmounuka moka. 3akon Oma ona 1
HOJIHOU Uenu.

60 Inexmpuueckueyenu. Ilapannenvnoe u nocineoogamenvroe 1
coeouHnenue npoeooHuKos. 3akonvt Kupxzogha ona yzna.

Coedunenue ucCmoYHUKOB IJIEKMPUYECKOI IHEPLUU 8
damapero.
61 Pewenue 3a0au ¢ npogheccuonanvbroit HanpagsjieHHOCMbIO. 1
62 Pewenue 3a0au c npogheccuonanvHoil HANPAGIEHHOCHIBIO. 1
63 Jlabopamopnas paboma Ned4 Onpeodenenue mepmuueckozo 1
Ko3hpuuuenma conpomueienus meou.

64 Jlabopamopnas paboma Ned Onpeodenenue mepmuueckozo 1
Ko3hpuuuenma conpomueienus meou.

65 Jlabopamopnas paooma Ne5 Hzmepenue 3/]C u enympennezo 1
CONPOMUGIEHUSA UCMOYHUKA MOKA.

66 Jabopamopnas paboma Ne5 Hzmepenue I/[C u enympennezo 1
CONPOMUBICHUSA UCIMOYHUKA MOKA.

67 Jlabopamopnan paboma Neb6 HU3yuenue 3aKonos 1
nOC1e006ameNbH020 U NAPAJIIENbHO20 COCOUHEHUT
nPOBOOHUKOS.

68 Jlabopamopnas paboma Ne6 Hzyuenue 3akonoe 1

noC1e006amenbHoO20 U napajiieiibHo2o COeOUHEeHUI

OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

IIK 2.1.
IIK 2.2.
[1K 2.3.
IIK 3.1.
IIK 3.2.
IIK 3.3.
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nPOBOOHUKOB.

69 Jlabopamopnan pavoma Ne7 Hccnedosanue 3asucumocmu 1
MOWHOCHU J1AMNbl HAKATUGAHUA OM HANPANCEHUA HA eé
3axcumax.

70 Jlabopamopuasa paboma Ne7 Hccnedosanue 3agucumocmu 1
MOWHOCHU J1AMNbl HAKATUGAHUA OM HANPANCEHUA HA eé
3axcumax.

71 KonTtpoubHas padora Ne2 «OnekTpudeckoe mosie. 3aKOHbI 1
MTOCTOSIHHOTO TOKay

72 KonTtpoubHast padora Ne2 «OnekTpudeckoe mose. 3aKOHBbI 1
MTOCTOSTHHOTO TOKay

33 JIeKTPUYECKHI TOK B Pa3JIMYHbIX cpeaax 4

73 DJIEKTPUYECKUI TOK B METajUlaX, B JICKTPOJIMTAX, ra3ax, B 1
Bakyyme. TepmoaniekTponHas smuccus. [lnazma.

74 Inexmponu3s. 3akon 3nrekmponusza Papaoes. 1
DICKTPOXUMHUYCCKUI SKBUBAIICHT. Buowl 2azoevix pa3psaoos

75 Dnexmpuueckuii mok 6 noaynpogoonukax. CoOCTBeHHas 1 1
MpUMecHas NMpoBOoAMMOCTH. P-n mepexo.

76 Ilpumenenue nonynposoonuxog. llonynpoeoonukoevie 1
npuboput

34 MarauTHoe moJie 6

77 Bekrop nHaykunn marautTHoro nosst. HanpspkeHHoCTh 1
MarHuTHOTO ToJid. /{eficTBe MAarHUTHOTO MOJIS Ha
MPAMOJIMHEHBIA TPOBOAHUK C TOKOM.

78 Cuna Amnepa. Ilpumenenue cunvt Amnepa. MaruuTHbli 1
notok. PaboTa no nepemenieHuIo NpoBOAHUKA C TOKOM B
MarHUTHOM MOJI€.

79 JlelicTBME MAarHUTHOTO TOJIS HA ABMXKYIIUIcA 3apsa. Cumna 1
Jlopenua. Ilpumenenue cunnt Jlopenua.

80 Maznummnole ceoticmea seuwecmea. Maznummnas 1
nponuyaemocmsp. CollHEUHAs: aKTUBHOCTH U €€ BIMSIHUE Ha
3eMitt0. MarauTHbIC OypH

81 Pewenue 3a0au ¢ npogheccuorHanbHoOl HANPABIEHHOCHIBIO.

82 Pewenue 3a0au ¢ npogheccuonanvHoil HANPABIEHHOCHLbIO.

3.5 JIeKTPOMATrHUTHASI MHAYKIMS 10

83 Aenenue snekmpomaznumnoit undykyuu. [lpasuno Jlenua.

84 3aKOH 3JIEKTPOMarHUTHOMMHAYKIMH. Buxpesoe snexmpuueckoe
noe.

85 Jlabopamopuasa paooma Ne8 H3zyuenue asenenusn 1
IEeKMPOMAZHUMHOU UHOYKYUU

86 Jlabopamopuasa paboma Ne8 U3zyuenue aenenusn 1
INeKMPOMAZHUMHOU UHOYKYUU

87 O/1C uHAYKIMH B IBUKYIIUXCS TPOBOJHUKAX. H61eHue 1
CAMOUHOYKUUU.

88 Hnoykmuenocms. Inepeus MazHUMHOZ0 NOJIA MOKA. 1
DJIEKTPOMArHUTHOE TTOJIe

89 Pewenue 3a0au ¢ npogheccuonanvroil HanpagsieHHOCMbIO. 1

90 Pewenue 3a0au c npogheccuonanvnoil HANPAGIEHHOCHBIO. 1

91 KonTpoabsHas padora Ne3 «MarautHoe mnouie. 1
DJeKTpOMarHuTHas HHAYKIHS»

92 Kountposabnas padora Ne3 «MarautHoe noie. 1

BHCKT'pOMaFHI/ITHaH WHIAYKIHA)
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4 KoJie0anusi u BOJIHBI 16
4.1 MexaHn4yeckue KoJe0aHUsI M BOJHBI 4
93 KoneGarenbHoe nBwkeHue. [‘apMoHmYeckue KoJjeOaHUsI. 1 OK 01
CBoOognble  MexaHuyeckue  konebanus.  [IpeBpamienue OK 02
SHEPTUHU MPHU KOJIeOATESITHHOM JIBHUKEHUHU. OK 04
94 CBoOo/iHBIE 3aTyXaloIIMe MEXaHUYECKUE KOIeOaHUs. 1 OK 05
Maremarnueckuii MassTHUK. [IpyKMHHBIN MasTHHK. OK 06
BriHyKIeHHBIE MeXaHn4YecKue Koniebanus. Pe3oHanc. OK 07
95 [TonepeyHble U TPOIOTIbHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI. 1
96 3BYKOBBIC BOJIHBL. ¥YJIbTPa3BYK U €0 MPUMEHCHHE. 1 K 2.2,
4.2 JIeKTPOMATHUTHbIE K0JIeOAHMSI M BOJHBI 12 MK 2.3,
97 CBoOoHBIC ANIEKTpOMarHuTHbIE Koebanus. [Ipespamienne 1 IIK 3.1
SHEprum B konebarensHOM KoHType. @opmyna Tomcona. K 3' 2'
BoIHYXICHHBIC 2JICKTPUUCCKUE KOJICOAHMSI. "
98 Ilepemennstit mok. I'enepamop nepemennozo moka. 1 TK 3.3.
EmKocmuoe u undykmuenoe conpomuenenus nepemennozo
moKa. Akmugenoe conpomueieHue.
99 3axkon Oma 014 I1eKmMpu1ecKoil yenu nepemeHHozo mokKa. 1
Paboma u mouwinocms nepemennozo moka. Pezonanc ¢
IJ1eKmpUYecKoil yenu.
100 Tpancgpopmamopuir. Toxu eévicokoun wacmomut. Ilonyuenue, 1
nepeoaua u pacnpeoenenue 3J1eKmpoIHepZuu
101 Jlabopamopuasa pavoma Ne9 Hzyuenue pabomol 1
mpancghopmamopa
102 Jabopamopuasa paooma Ne9 Uzyuenue pabomol 1
mpancghopmamopa
103 DNEeKTPOMAarHUTHOE MoJie KaK 0coOblii Bua Matepuu. CBoiicTBa 1
AJIEKTPOMATrHUTHBIX BOJH. OTKPBITHIA KOJIeOaTeIbHBIN
KOHTYD.
104 Nzo6perenne pamuo A.C. [lonoBeim. Ilpunyun paouoceasu. 1
Ilpumenenue 31eKmMpoOMaAZHUMHBIX B0JIH.
105 Pewenue 3a0au c npogheccuonanvnoil HANPAGIEHHOCHBIO. 1
106 Pewenue 3a0au ¢ npogheccuonanvHoll HANPAGIEHHOCHLBIO. 1
107 Kontpoabnas padora Ne 4 «KoneOaHus ¥ BOJHBI» 1
108 KonTpoabHas padora Ne 4 «KonebaHus v BOJHBD) 1
5 Onrtuka 20
5.1 IIpupona cBera 8 OK 01
109 ToueuHblil ICTOUHUK cBeTa. CKOPOCHIL PACHPOCMPAHEHUA OK 02
ceema. 3aKOHbl OMPANCCHUS U NPETOMIACHUS CBEMA. OK 04
110 Conneunsie u myHHbIe 3aT™MeHus. [Ipuniun [Noiirenca. Iloanoe 1 OK 05
ompajicenue.
111 Jlabopamopnas pavoma Nel0 Onpedenenue noxazamens 1 MK 2.3.
npenomiIeHus Cmexua MK 3.1.
112 Jlabopamopuasa paooma Nel) Onpeoenenue noxazamensn 1 MK 3.3.
npenomMiIeHus CmeKua
113 JIunsel. [TocTpoenue nzobpakenus B auH3ax. Gopmysa TOHKOK 1
JIMH3bI. ¥YBeJNIUYECHUE JIMH3BL. [71a3 Kak onTHYECKasi CUCTEMA.
114 Onmuueckue npuodopewl. Teneckonsl. Cuna cBera. 1
Oceeuiénnocmos. 3aKonvl oceeuyeHHOCmU
115 Pewenue 3a0au c npogheccuoHaibHol HANPABIEHHOCHbIO 1
116 Pewienue 3a0au c npogheccuoHa1bHOll HANPAGIEHHOCHLLIO 1
5.2 BoJiHOBBIE CBOIiCTBA CBeTa 10
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117 Wutepdepennus cBera. UaTepdepeHus B TOHKUX TJICHKaX. 1
118 Konbua Herotona. Micionp3oBanue nHTEp()EpPEHIINU B HAYKE U 1
TEXHHKE.
119 Hudpaxus csera. Audpakius Ha MU B MapajliebHbIX 1
JTyyax.
120 [Tonsipusanus nonepeyHsbix BOJH. [loaspoungsl. 1
121 JladopaTopnas pagora Nell OnpenencHue ATHHBI CBETOBOI 1
BOJIHBI C TOMOIIBIO AH(PPAKITMOHHON PEIICTKH.
122 JlabopaTopnasi padora Nell Onpenenenue 1IuHbI CBETOBON 1
BOJIHBI C TOMOIIBIO TU(PPAKITMOHHON PEIISTKH.
123 Jucniepcus csera. Bunbl uzinydyenuii. Buasl criekTpos. 1
CnekTpaibHblii aHanu3. CieKTpaabHbIE KIACChI 3BE3/.
124 VYabstpaduoneroroe uznyuenue. Hughpaxpacrnoe uznyuenue. 1
PentrenoBckue styun. [llkana 31eKTpOMarHUTHBIX U3TYyYEHUI
125 JladopaTopnasi padora Nel2 HaGnroneHue CruioniHoro u 1
JUHENYaToro CreKTPoB
126 KoutpoJabnas padora Ne § «Ontukay 1
53 CnenuajbHasi TEOPHsI OTHOCUTEJIbHOCTH 2
127 JBmxxeHne co ckopocThio cBeta. [loctynartsl Teopun 1
OTHOCHUTENFHOCTU U CJENCTBUSA U3 HUX./HBapHaHTHOCTH
MOJTYJIsl CKOPOCTH CBETa B BAKyyMe.
128 OHeprus nokos. CBsi3b MacChl M SHEPTUU CBOOOHOMN YaCTHUIIBI. 1
DJIEMEHTHI PEISTUBUCTCKON TIMHAMUKHU
6 JJieMeHThl KBAHTOBOM (hU3UKH 12
6.1 KBaHTOBasi onTHKAa 4 OK 01
129 KsanToBas runoresa [Tnanka. KopiyckyJIspHO-BOJIHOBO# 1 OK 02
nyanusM. @oronsl. ['unoresa e bpoiins o BOTHOBBIX CBOMCTBaX OK 04
YaCTHIIL. OK 05
130 CootHomieHnue HeotnpeaeneHHocTel [eiizenOepra. /laBnenue 1 OK 07
cBeTa. XuMmuueckoe aericrasue csera. Oneitel [1.H. JIeOenesa u
H.M. BaBunosa. MK 2.3.
131 Domorgpgpexm. Ypasnenue Iuinwmeinina ona pomoirgpghexma. 1 MK 3.1.
Buewinuit gpomosrnexmpuuecxkuii Ighghexm. MK 3.3.
132 Buympennuii gpomorgpgpexm. Tunwt pomornemenmos. 1
Ilpumenenue gpomorgphexma
6.2 Du3NKa aTOMa M ATOMHOI'0 s1/Ipa 8
133 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopoza. SnepHas 1
Mojeab atoma. OneITel D). Pesepdopaa.
134 Mopens aroma Bogopoaa 1o H. bopy. KBanTtoBbsie mocTynaTel 1
bopa. Jazepel.
135 Crtpoenne aroMHOTO sipa JleexT macchl, SJHEpPrusi CBSA3H H 1
YCTOWYMBOCTh aTOMHBIX SIJIEP.
136 PannoakTuBHOCTSG. 3aKOH pain0aKTUBHOTO pacnaja. 1
PannoakTuBHbBIE IPEBPAIICHHUS.
137 CrniocoObl HaONIOACHNUS U PETUCTPALIMN 3apsKEHHBIX YaCcTHULI. 1
Dddext BaBunosa — YepeHkoBa.
138 Snepuele peakuuu. Llennas sinepHas peaxuus. AnepHast 1
DHEPreTHKa. SJIepHBIN peakTop.
139 TepmosiiepHbIil cuHTE3. DHEprus 3Be3/l. buonornueckoe 1
JICHCTBUE PAaTMOAKTHUBHBIX M3ITYYCHHH. DIeMEHTapHbIC YACTHIIbI
140 KonTpoJabnasi padora Ne 6 «Kanrosas dhuzuka» 1
IIpomexyTOUYHAS ATTECTALMSA: DK3aMEH 4
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141 DK3aMeH 1
142 OK3aMeH 1
143 DK3aMeH 1
144 OK3aMeH 1
HToro: 144

IIpenoxaBareuanb

AabmyxameToB A.1O.
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5. ®OH/JbI OHEHOYHBIX CPEACTB

®OH/IbI OHEHOYHbIX CPEJICTB

K PABOYEHN MPOI'PAMME YYEBHOM JUCIHUILJINHBI

«Duszuka»

no npogeccun 15.01.38 Oneparop-Hanaguuk MeTaNI1000padaATHIBAKOIIMX
CTAHKOB
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IosicHuTe ILHASA 3aNIMCKA

[IpencraBneHHslii  NpUMEpHBIA  (POHI  OICHOYHBIX  CPEACTB  COJEPIKHUT
OLICHOYHbIE MAaTEepHalIbl JUIs TPOBEACHUS BXOJHOTO, TEKYIIETO M PyOEkKHOro
KOHTPOJISI, a TakKe TMPOMEXKYTOYHOW arTecTaluu OO0ydJarmmxcs. Marepuanb
MOATOTOBJIEHBI JJIsi MakcuManbHOTO 00bema vyacoB o O/ (108, 144 u 180 yac), npu
dbopmupoBanun padoyero DOC mnpenojmaBaTeNb CaMOCTOSTENBHO  BBIOUpAET
OIICHOYHBIE CPEJICTBA IO HEOOXOIUMBIM TEMaM.

BxoaHolt KOHTpOJIb TPOBOAMTCS B Hauaje yueOHoro roja. llenbio BXOAHOTO
KOHTPOJISL SIBJISICTCSl BBISIBJICHHWE aKTyaJbHBIX 3HAHUM W yMEHUM OOyYarolmUXCs IO
buzuke.

Texymuii KOHTpOJIb OCYIIECTBIISIETCS IPEMNojiaBaTesieM B TEYEHUE YYEOHOro
rojia B IEJIIX CHCTEMAaTUYECKOW MPOBEPKU U OIEHKH MOJYUYEHHBIX OOYYaArOIIMMUCS
pe3yabTaToB B Tpoliecce u3ydeHus pusuku. g mpoBeleHUs TEKYIIETO KOHTPOJIS
pa3paboTaHbl TEMAaTHYECKUE TECThl. Ba)XHYIO pOJIb B COJAEPKAHUH 3aJaHUI TEKYIIETO
KOHTPOJISI UTpaeT mnpodecCHuOHANM3alUs, MO3TOMY B KaXKIbId BapHaHT BKIFOYCHBI
npoeccCHoHaTbLHO HAPABIICHHBIE 3aJa4H.

Py0OexxHblii KOHTPOJIb TPEACTABISIET COOOM MPOBEPKY M OLEHKY PE3yJIbTaTOB
oOyyaromuxcsi B (pOopMe BBITIOTHEHUS UMU KOHTPOJIbHBIX PabOT, MPOBOJAMMBIX MO
OKOHYAHUIO U3YUYEHUS Pa3/IeNIOB Kypca (PU3HKHU.

OneHOUHBIE MaTepuaibl JJisd MPOBEICHUS KOHTPOJIBHBIX PabOT cojepikaT Mo
IIECTh 3a/Ja4, TPU U3 KOTOPBIX SBISIOTCS NPO(PECCHOHATHLHO HaIMpPaBICHHBIMH.
Kaxnplii BapuaHT BKIJIIOYACT OTBETHI, KPUTEPUU OILICHHUBAHUS U PEKOMEHIYEMYIO
HIKaJIy MepeBoja MoJyYeHHbIX 0alioB B 5S-0aIbHYIO CUCTEMY.

CornacHo NpeMJIOKEHHOMY TEMAaTHYECKOMY IUIAHUPOBAHUIO Ha IPOBEICHUE
KOHTPOJIbHOM paboThl BhIIENsieTCss 2 dYaca. llpemojgaBarens CaMOCTOSITENIBHO
OTIpEJICIISIET, KaK pacIlpeiesiuTh 3TO ydyeOHOEe BpeMs: IMPOBECTH IMOBTOPHUTEIHHO-
obobmaromee 3ansTue (1 yac) m ocrtaBmmiics | Yac BBIIETUTH HAa BBIOJTHEHHUE
KOHTPOJBHOM paboThl 00y4aromuMucs, JUOO JaTh JBYXYaCOBYIO KOHTPOJIBHYIO
paboty. B mepBoM ciydae peKOMEHIYETCSI COKPATUTh KOJIMYECTBO 3a/1ad B KaXJOM
BapuaHTe A0 3 — 4-X, INpH 3TOM MO KpallHEW Mepe OJHa 3ajada JOJDKHA HWMETh
npodecCHOHaNbHO HampaBieHHOe conaepxkanue. Illkama nepeBoma MOMYyYEHHBIX
0ayI0B B 5-0aJUIbHYIO CUCTEMY MPU 3TOM J0JDKHA OBITh CKOppEeKTUpOBaHa. Bo BTopom
clly4ae mpernojaBaTeilb MOKET COCTABUTh BapuaHT paboThI U3 5 — 6 3a1ad.

[Topsiox npoBeeHUsI TPOMEXKYTOYHOM aTTECTAllUK PETIIAMEHTUPYETCS B CTAaThe
58 denepanbHoro 3akoHa oT 29.12.2012 N 273-®3 «O6 obpazoanuu B Poccuiickoii
Penepaimn». PekomeHayeTCs MNPOBOAUTH IMPOMEKYTOUHYHKO — aTTECTALMIO MO
oOmreoOpa3zoBarenbHOl quctuiuinHe «Pusnka» B GopMe dK3aMeHa. DK3aMEH MOKET
ObITh OpPraHM30BaH B YCTHOW ¢opme (mo Ouneram) W B (opMe BBITTOJIHEHHUS
MUCbMEHHON paboThl. Kaxknplii W3 MpemasioKeHHBIX BapUAHTOB YK3aMEHAIIMOHHOU
pabotel comepxut 20 3amanuii, 18 U3 KOTOPHIX — ¢ BRIOOPOM OTBETAa W 2 3aJaHUS C
npoecCHoHaNbHON HAIMpPaBICHHOCTHIO — C Pa3BEPHYTHIM OTBETOM. Takke BapUaHT
COJIEP’KUT OTBETHl, KPUTEPUHM OLICHUBAHUS M PEKOMEHJYEMYIO IIKaly IMepeBojia
MOJIYYECHHBIX OallyIoB B 5-0aibHYI0 cucTeMy. PexoMeHayeMoe BpeMs BbIIOTHEHUS
paboTtsl — 3 yaca (180 MunyT).

[IpencraBieHHble  OIEHOYHBIE  MaTE€pUANIbl  MO3BOJISIOT  MPENOAaBaTelio
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CUCTEMATUYECKH U BCECTOPOHHE OIEHUTH JOCTIKEHHUE 00YUYaIOMUMUCS TUIAHUPYEMBIX
pe3ynbTaTOB M3y4YeHUS (U3UKH, B TOM 4UHCIEe — (DOPMUPYEMBIX IIIEMEHTOB
poecCOHaNbHBIX KOMITETCHITHH.
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1. OuneHouYHbIe MATEPHUAJIBI 1JIsl BXOAHOTO KOHTPOJIS
PexoMeHaanuu no nepesoay nNnepBUYHbIX 0AJ1JIOB B OTMETKH 110
NATHOAJILHOM IIKAJIE

MakcumanbHOEe 4YHCIO OaIoB, KOTOPOE€ MOKHO IMOJYYUTh 3a MPaBUIIBLHOE
BBHITIOJIHEHUE BXOJIHOM KOHTPOJILHOW paboThl, coctaBisier 10 OamnoB (1 Gamn 3a
KaXJ10€ MTPABUJIBHO BBINOJHEHHOE 33/1aHUE)

OTMeTKa 10 NATHOAJIBHOM HIKaJIe IlepBuuHbIe 0AJLIIBI
«2» 0-4
«3» 5-7
«4» 8-9
«S5» 10

KourpoasHas padora

1. Ha pucyHke mnoka3aHa MeH3ypKa C JKHIKOCTBIO. BpiOepuTe mpaBHIBLHOE
YTBEPKJICHUE.

1) Llena neneHuss MEH3ypKH paBHA 2 MII.

2) O0BeM KUAKOCTH B MEH3YPKE OOJbIIIE 25 M.

3) Llena nenenust MeH3ypku paBHa 0,5 mil.

4) Mensypka — mnpubop A U3MEpeHHs o0bema
ra3o00pa3HbIX TeJl.

2. Ha crome HaxonsaTcs Tpu Opycka OJMHAKOBBIX pa3MepoB M Macchl. Kakoi w3
HUX OKa3bIBAET HA CTOJI MEHbIIIEE JaBieHuE?

1) 1.

2) 2.

3) 3.

4) bpycku OKa3bIBalOT OJMHAKOBOE

JIaBJICHHE.

3.  YcraHOBHTE COOTBETCTBUE MEXIY (PU3MUECKUMH MOHATHSIMH U mpuMepamu. K

KOKJO0M TMO3UIUKA TIEPBOTO CTOJIONA MOJA0EpUTE COOTBETCTBYIOIIYIO TO3HUIUIO W3
BTOpPOrO0 CcTOJNOAa W 3anuimmTe B TaOIUIly  BBIOpaHHBIE [HU(PBI  TOX
COOTBETCTBYIOIIUMH OyKBAMH.

OU3SNMYECKHUE ITOHATHUA ITPUMEPBI

A) pusndeckas BeIMYHHA 1) reronepenaya
2) paboTa CuJibl
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b) eqununa pusznueckoil BeTUYUHbI 3) KOHBEKIUSA

B) npuGop 1t m3MepeHus (pU3HIecKoil BeTmduHp! 4) MAHOMETP
5) MULITUMETP

3anuimre B OTBET UU(DPHI, pACIOJIOKHUB UX B MOPSAIKE, COOTBETCTBYIOIIEM OyKBam
A b B

4, Ha pucynke npencraBieHbl rpaduky 3aBUCUMOCTH KOOPAMHATHI X OT BPEMEHH ¢
JUISL YETBIPEX TEN, NIBUXKYIIHUXCS BAOJb ocu OX.

Hcnone3yst pHUCYHOK, BbIOEpUTE U3 NPEAJIOKEHHOTO TMEPEUYHs] JiIBa BEPHBIX
YTBEPXKACHUS. Y KOKUTE UX HOMEPA.

1) Touka B coorBeTcTBYeET BCTpeue Ten 2 u 3. oA 2
2)B Ttouxke b HampaBineHme CcKOpoCTH Tena 2 "
M3MEHUIIOCh Ha ITPOTHBOIIONIOKHOE. ——FF

3) Teno 2 nBuxkeTCsS paBHOYCKOPEHHO.

4) Teno 3 BUXKETCS PAaBHOMEPHO MPSIMOJIMHEWHO. 0 /B f,c
5)B HauanpHBIE MOMEHT BpeMeHU Tena 2 u 4

HMCJIM OJJMHAKOBBIC KOOPAWHATEI.

5. Ha noxkosiimeecs Teno, HaxoAsIIeecs Ha II1aJKOM TOPU30HTAIIbHOM TIJIOCKOCTH, B
MOMEHT BpeMeHH ¢ =0 HauMHaIOT J€HCTBOBAThH JIBE€ TOPHU3OHTAIbHBIE CHIIBI (CM. PHC.).
Onpenenute, Kak Mocie 3TOT0 U3MEHSIOTCS CO BPEMEHEM MOJYJib CKOPOCTH Tella U
MOJYyJIb YCKOPEHHUS Tea.

I
-

-

y B!
‘\

2

Y

JIs1 KaK 101 BENIMYMHBI ONIPEAETUTE COOTBETCTBYIOIINM XapaKTep N3MEHCHHUS:

1) yBenuuuBaercs

2) yMeHbILIaeTcs

3) He U3MEHsIeTCS

3anummre B TaOnMIly BBHIOpaHHBICE HHGPPHI IS KKIOH (HU3UIECKON BEITUYHHBI.
[udpsl B 0OTBETE MOTYT MOBTOPSTHCS.

Moaynb ckopocTu Mopyns yckopeHus
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6. Jlan rpaduk 3aBUCUMOCTH TPOEKIIMHM CKOPOCTH Teia OT BpeMeHu. Kakou
y4acTOK rpaduka COOTBETCTBYET PABHOMEPHOMY JIBIKCHUIO Tesa?

v, M/cA 1. OA
40 \ 2. Ab
30 e
: . B 3. bB
ot SR 4 BI
10 ‘- )
[ .
o 1 2 3 4 .5 66c
7. VYcTaHOBUTE COOTBETCTBUE MEXAYy (QopMynamMu sl pacyé€ra (PU3MYECKUX

BEJIMYMH W Ha3BaHUSIMH DTHUX BEIMYHMH. B QopMyrnax HCIOIb30BaHBl 0003HAYCHMS:
m— Macca Tela; L — CKOpPOCTh Tella; a — YyCcKopeHue Tena. K Kakmol mo3uiuu
MEepPBOr0 CTOJIONAa MOAOEpPUTE COOTBETCTBYIOIIYIO TO3WIIMIO BTOPOTO CTOJIONA H
3alUIINTE B TAOJIMILy BBIOpaHHBIC IU(PHI 11O COOTBETCTBYIONIMMHE OyKBaMHU.

OOPMVIIA OU3SNYECKAA BEJIMUNHA
A) mo 1) pabota cubl
B) ma 2) MOAyJIb UMITyJIbCA TeJla
3) MOy Ib PAaBHOJEHCTBYIOIIEH CUIIBI
4) naBieHue
8. Ha pucynke npejacrasieH rpaguk 3aBUCUMOCTH KOOPAUMHATHI Te€JIa OT BPEMEHH.

X, CMA
20

-y

20
AMIUIUTYAa U IEpUO KOJIEOaHUN paBHBbIL:
1)20cm; 4 ¢ 2)0,2M; 6 ¢ 3)0,2m; 8¢ 4)20cm; 12 c.
9. YcranoBute cooTBeTcTBUE (JIorMueckyro napy). K kaxmoil cTpoke, OTMEUEHHON
OykBoH, mnondepute Gdopmyiry, 0003HAYCHHYIO IUdpoN. 3anuuuTe B TaOJHILY
BbIOpaHHbIE U PHI 10 COOTBETCTBYIOIIUMU OYKBaAMHU.

A) 3akon I'yka 1.GmM/ ¥
b) 3akoH BCEMHUPHOTO TSATOTEHUS 2. Bllsino.
B) Bropoii 3akon HetoToHa 3. kAl
[') Cuna Ammnepa 4. U/R

5. ma
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10.  CkosibkO HEUTPOHOB COAEPKHUT SIPO U30TOIA MATHUS s Mg?
1)25 2)12 3) 37 4) 13.
OTBETHBI
1 2 3 4 5 6 7 8 9
3 1 —~ 15 13 3 A2 3 _

volllop e
|
IRV
wpl
|
(9]
=T

N b — W




1. OueHouHbIe MaTepHAJIbI AJI51 TEKYIIEr0 KOHTPOJIS

Pexomenaanum mo nepesoy NpPoUEeHTOB BHINOJHEHUS 32IaHUSA B OTMETKH 110
NATHOAJIBHOM HIKAJIEe
MakcuManbHOoe 4YHCIO 0OaioB, KOTOPOE€ MOXHO TOJY4YUTh 3a MPaBUIbHOE
BBINIOJIHEHHUE BCEl TeCTOBOW paboThl, coctaBiger 12 6amioB (1o teme «BonHOBBIE
cBoiicTBa cBeTa» — 13 6asioB). TecToBoe 3aganue orneHuBaercs 1 6a10M, 3a7aHNUE C
npo¢eCCUOHAILHON HAMPABJICHHOCTHIO — 2 GaJlJIaMM.

Ormerka 1o % BBINOJIHEHUS IlepBuuHBbIE OaNIIBI
NATHOAILHON HIKAaJIe 3aJaHus
«2» Menb1e 50% 0-5 0-6
«3» 50% - 70% 6—38 7-9
«4» 71% - 90% 9-10 10-11
«5» 91% - 100% 11-12 1213

TecT M0 TeMe «AI‘pEI‘aTHLIe COCTOAHMSA BeIIeCTBa»

1. C yBeIMYEHUEM OTHOCUTEIIBHOM BJIAXHOCTH PA3HOCTh MOKA3aHUM CYXOro W
BJI&YKHOI'O TEPMOMETPOB IICUXPOMETPA. . .

1)  yMeHbIIHTCS.

2)  YBEJIHMYHTCH.

3)  He U3MEHHUTCH.

2. OauH MOJb BIQXXHOTO BO3JyXa HAaXOAMUTCS B HEHACBIIIEHHOM COCTOSHUH IPHU
temriepatype 7 u naeineHun p. Temmeparypy rasza wuszoOapHo yBenumuwin. Kaxk
M3MEHWINCH MPU ITOM OTHOCHUTEIIbHASI BIAKHOCTh BO3/lyXa U TOUKA POCHI?

JIist K101 BETMYMHBI OIIPEIETUTE COOTBETCTBYIOIIUNA XapaKTep U3MEHEHHUS:
1) yBenmuumnach
2) yMEHbBIIINUIIACh
3) He U3MEHUIIach

3anumure B TaOMUIly BbIOpaHHbIE TUGPHI A7 KaXaod (U3NYECKON BETUUYHHBI.
[{udpsl B 0TBETE MOTYT MOBTOPATHCA.

OTHOCHUTENbHAS BIAXKHOCTh Touka pocsl
BO3/yXa

3. C momomip0 Kakoro mnpubopa MOXHO H3MEPUTh OTHOCHTEIBHYIO BIIAYKHOCTH
BO3/yXa.
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4.

CTGKJIHHHYIO INIACTHUHKY IIOABCCHIIM K JHHAMOMCTPY. IIocne »toro ero

MPUKOCHYJIUCh K TOBEPXHOCTH XKUJKOCTH U OTOPBaiu OT Hee. /[ Kakou KUIKOCTH —

PTYTH, BOJBI U KEPOCHHA — JTUHAMOMETP MOKaKET B MOMEHT OTPhIBA CHITY OOJIbITIE?

)
2)
3)
4)

5.

JL1s1 BOJBL.

Jns prytn.
s kepocuHa.
[Tokazanust OyyT OAMHAKOBBIE.

B aByX xanmusuisipHbIX TPyOKax OJMHAKOBOTO pajdyca HaXxOJIUTCA BOJAA U CIIUPT

(muotHocTh crmpra pasHa 800 kr/m*; miotHOCTh Boabl — 1000 kr/m?). OgHa U3 >THX

XKUAKOCTEH momHsyiack Ha 10 MM Bblme, dem npyras. Bwibepute mnpaBuibHOE

YTBEPKJICHUE.
1) CnupT NMOgHAJICA BBILIE, YEM BOJIA.

2)  Bopga nonHsanack BbIIIE, YEM CIUPT.

3)  Ecnu paanyc yMEHbUINTb, Pa3HOCTb YPOBHEH KUIKOCTH YMEHBIIUTCS.
4) Cpenu yTBEpKIEHUN HET MPABUIBHOTO.

6. Ha crtekine HaxoaaTcs Kary BOAbl U pTyTU. Ha kakoMm pucyHke pTyTh?
1) A, T.K. pTyThb CMa4uBAa€ET CTEKJIO. Q N

2) A, T.K. pTyTh HE CMAaUHBAET CTEKJIO. A 5

3) b, T.K. pTYyTh CMauuBaeT CTEKIIO. Q o~

4) b, T.K. pTYyTh HE CMauMBaET CTEKIIO.
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7. Kakoe U3 NepeyuCIIeHHbIX CBOMCTB XapaKTEPHO TOJBKO JJISi KPUCTAIITUMYECKUX
Ten?
1)  M30TpomHOCTS.
2) OTcyTCTBHE ONPENCICHHON TEMIIEPATYPhI TIIABJICHUS.
3)  CyulecTBoBaHUE ONPEAEICHHON TEMIIEPATypPhl TIABJICHHUS.
4)  TexyuecTs.

8.  Kaxkoro Buaa aedopmaIiio UCTIBITBIBACT CTCHA 3MaHUS?
1)  Jledopmanuro KpydeHUs.

2)  Jlebopmammro cokaTwHsl.

3)  Hedopmanuto casura.

4)  Jlepopmaruto pacTsKeHUS.

9. Kakas u3 npuBeeHHbIX HIKE (hOpMYJTT BbIpaxkaeT 3akoH ['yka?
1)E=oclel. 2)c=E/lg. 3)o=Elg. 4)oc=|¢l/E.

10. BriOepure Bce BepHBIC yTBEpXKIEHHUS O (DU3NUYCCKHUX SIBICHUSAX, BEIMUMHAX U
3aKOHOMEPHOCTSX. 3aIUIINTE HUPPHI, O]l KOTOPHIMU OHH YKAa3aHBI.

1) B repmernueckn 3aKpbITOM COCYJAE€ HaAxXOAATCs BoAa W BOoAsgHOW map. llpu
HarpeBaHUM COCYJla KOHIICHTPALUA MOJIEKYJ BOASHOIO I1apa YBEJIUYUTCS.

2)  Ilcuxpomerp — npubop A1 U3MEPEHUs aOCOTIOTHOM BIIAXKHOCTH.

3) Touka pocel — TeMieparypa, OpU KOTOPOW BOASHOW IIap CTaHOBUTCS
HACBIIICHHBIM.

4) [TnactuyeckumMu Ha3bpIBatOTCS Aedopmannu, KOTOpbIE MOJHOCTHIO HMCUYE3aI0T
IIOCJIE MPEKPANIEHUS TEUCTBUS BHEIITHUX CHIL.

5) Bcee kpucrannuueckue tena aHu30TPOIHBL.

11.  Bompoc ¢ nmpodeccnoHanbHOM HATPABICHHOCTHIO:
Juas 15.01.38 Onepartop-HajJagunK MeTAI000padaTHIBAIOIINX CTAHKOB

1.Yto ob1ero Mexx1y cBapkoil METAJJIOB U MastHueM ux? (OTBET: B 000uX crocobax
COEJIMHEHHUS YCTAaHABIMBAIOTCS MEKATOMHbIE CBS3H)

2.11pu coennHeHUN AeTanell NasHUEM MOBEPXHOCTH MPEABAPUTEIBHO OUUILIAIOT OT
3arpsI3HEHUNA W OKCHUJIOB, MHAYE KUJIKAW NPUIION HE MpUCTAeT K HUM. Kak 3T0 MOXKHO
OOBSICHUTH Ha OCHOBE 3HAHUHU O CHJIaX MOJIEKYJIsipHOTO B3aumojeicTBusa? (OTBeT:
JIro0oe 3arpsA3HEeHUE MENIaeT B3aMMHOMY PaCTBOPEHUIO U MPOHUKHOBEHUIO OCHOBHOTO
MaTtepuasa u MPUIos, YTO YMEHBIIACT CUIY MPUTSHKEHUS MKy MOJIEKYIaMu
COEJIMHAEMBIX MaTEPUAJIOB)
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3.IToyemy npu 3aTOYKE HHCTPYMEHTOB Ha HAXIAYHOM KPyTe HEOOXOIMMO OXJIAKIATh
ux Bogoi ? (OtBeT: NHaue MOKET MPOU30UTH MEPErPEB KPOMKHA UHCTPYMEHTA U B
pe3yabTaTe 3TOro €€ OTIIYCK U MOTePs TBEPIOCTH)

4.Kakoe pa3inuyue B TEIUIOBBIX CBOMCTBAX PTYTH U CTEKJIA OOYCIOBUIIO HX
NpUMEHEHUE AJI YCTpOoHcTBAa TepMOMETPOB? (OTBET: YCTPOKWCTBO TEPMOMETPOB
OCHOBAHO Ha TEIUIOBOM PacCIIMPEHUH BelecTBa. B pTyTHOM TepmomeTpe
YUHUTBIBAETCS, YTO KOA(DPHUIUMEHT TEIIOBOTO PacIIMPEHUs PTYTH HAMHOI'O OOJIbIIE,
4YeM Yy CTEeKJIa)

5.Kakum npeumyiiecTBoM 001a1aeT PTYTHBII TEPMOMETP Mepe]] BOASTHBIM?
(TemmnepaTypHbI€ TpaHUILIBI KUIKOTO cOCTOSHUS BOAbI Y3Ku (0 — 100°C) npu
HOPMAJILHOM JaBJICHUH. Y PTYTHOTO TepMOMETpa 3T rpanuilsl mupe (-39 - +600°C)

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

Tect mo Teme «JIEKTPOCTATHKA

1.  Kak usMeHuTCS criia B3aUMOJEHCTBHSI JIBYX TOYCUHBIX JICKTPUICCKHUX 3aPsI0B
MIPU YMEHBIIIEHUH PACCTOSTHUS MEKy HUMU BJIBOE?

1)  He uzmenurcs.

2)  VYBenuuuTcs B 4 pasa.

3)  VYwmenbmmtcs B 4 pasa.

4) YMeHbmuTCs B 2 pasza.

2.  UYt0 MOXHO CKa3aTh O 3apsAaax JaHHBIX MIAPUKOB? (CM. pHC.)
1) OO0a apuka 3apsSHKCHBI
TIOJIO’KUTENBHO.

2)  O6a mapuka 3apspKEHbl OTPULIATETBHO. O
3) OnuH mapuk 3apsiHKeH MOJIO0KHUTENBHO,

JIPYyTOU — OTPULIATEIBHO.

4)  I[lapuku UMEIOT 3apsbl OJHOTO 3HAKA.

3. B sape atroma cBunma 207 yactui. Bokpyr sgpa obpaiaercst 82 3ieKTpoHa.
CKOJIbKO HEUTPOHOB U MIPOTOHOB B SJIPE 3TOr0 aToma?

1) 82 mpotoHa, 125 HeUTPOHOB.

2) 125 nmpotoHoB, 82 HEUTpOHA.

3) 82 mporona, 207 HEUTPOHOB.

4) 207 npOTOHOB, 82 HEUTPOHA.
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4,

Kak n3MeHuTcs HAIIPAKCHHOCTD JJICKTPHUYCCKOI'O IIOJIA B HGKOTOpOﬁ TOYKC OT

TOYEUHOT0 3apsijia Py yBEeIUYEHUH 3apsiaa B 4 paza?

)
2)
3)
4)

5.

YBenuuutcs B 16 pas.
YBenuuutcs B 2 pasza.
VYBenuuurcs B 4 pasa.
He usmenurcs.

SHGKTpOH nepemMemacTCsa B IIOJIC, CHIIOBBIC JIMHHMKM KOTOPOI'O IIOKa3aHbl Ha

pucyske. Beibepure mpaBuiIbHOE YTBEPKIACHHE.

)

2 B TOYKY 3 DJIEKTPUYECKOE IOJE COBEPLIAET
HOJIOKUTENBHYIO paldoTy.

2)

[Ipy nepeMeneHnn dIEKTPOHA U3 TOYKH

A\ 4

v

[Ipy mepemMeleHUn JJIEKTpPOHA  TIO

Tpaektopun 1-2-3-1 »snekrTpuyeckoe moJie

v

COBEPIIIAET OTPUIIATETBHYIO PAbOTYy.

3)

[Ipy nepeMeleHnn dIEKTPOHA U3 TOYKH

]l B TOUKy 2 3JEKTPUYECKOE ITOJIE COBEPILAET

OTpHUIIATENIbHYIO PaboTy.

4)

HpI/I MEPCMCIICHNUN 3JICKTPOHA U3 TOYKHU

2B TOYKY 3 QJICKTPUYICCKOC IIOJIC COBCPHIACT

OTpHUIIATEIBHYIO palOTy.

6.

A/

Kakoe w3 mnOpuBENEHHBIX HUXKE BBIPAXKEHUNW  XapakTepu3yeT padbotry

AIIEKTPHUYECKOTO TOJIS 110 MIEPEMEICHHIO 3apsiaa’

1)

7.

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

Kakass ¢Qusnyeckas BenvuMHA OMNpPEAENeTCS OTHOIICHHEM TMOTEHIIMATIbHON

OHCPI'UHU JICKTPHUYCCKOTI'O 3apsada B 3JICKTPUICCKOM II0JIC K BCJIMIHUHC 3TOI'0 3ap$ma?

)
2)
3)
4)

8.

MIPOHUIIAEMOCTHIO € = 2. BribepuTe mpaBuiIbHOE YTBEPKICHHE.

D
2)
3)
4)

[ToTeHuman 3aeKTPUIECKOTO MOJIS.
HanpskeHHOCTB 3JIEKTPUYECKOTO MOJIA.
DIIEKTPOEMKOCTb.

PaboTa sanexkTpocTaTuuecKoro moJs.

Bo3nymiHelii  KOHIEHCATOp OMYCKalOT B  KEPOCHH

DNEeKTPOEMKOCTh KOHJIEHCATOpa YMEHBIIUTCS B 4 pasa.
DIEeKTPOEMKOCTh KOHJIEHCATOpa YMEHBIIIUTCS B 2 pasa.
DIIEKTPOEMKOCTh KOHJIEHCATOPa YBEJIUUUTCS B 2 pasa.
DNEKTPOEMKOCTh KOHAEHCATOpa HE U3MEHUTCS.

C

HHSHGKTPHHGCKOﬁ
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9. Kakx wu3MeHHWTCS OSHEpPrus dJICKTPHUSCKOTO IIOJII KOHJEHCATopa, €CIu
HaIpsDKEHUE MEXTY €ro oOKJIaJIKaMi YMEHbBIINUTH B 2 pa3a’?

1) YMeHbmuTCs B 2 pasa.

2)  VYmeunbuutcs B 4 paza.

3)  VYBenuuwuTcs B 2 pasa.

4)  VYBenuuutcs B 4 paza.

10. BriOepute Bce BepHbIC YTBEPKACHUS O (PU3MUECKUX SIBICHHSX, BEIMYMHAX U
3aKOHOMEPHOCTSIX. 3anuinTe Hudpsl, O KOTOPHIMUA OHU YKa3aHBI.

1)  HanmpspkeHHOCTb — CHIJIOBAsi XapaKTEPUCTUKA JIEKTPUUECKOTO TOJIS.

2)  DIeKTpOCTaTHYECKOE MOJIE€ CO3/Ial0T 3apsibl, KOTOPBIE IBHXKYTCS PABHOMEPHO B
JTAHHOW CUCTEME OTCUETA.

3) B wusonupoBaHHON cucTteme anreOpanyeckas cymMma 3apsiioB BCEX Tel
COXpaHseTCs.

4)  Tema, 4epe3 KOTOpbIE >JIEKTPUYECKHE 3apsiAbl MOTYT IEPEXOJIUTh OT
3apsSHKEHHOTO TelMa K He3apsDKeHHOMY BCIEACTBHE HANUYMs B HUX CBOOOTHBIX
HOCHTEJIEH 3apsJI0B, HA3bIBAIOTCS TUAJIEKTPUKAMH.

11. Bonpoc ¢ npodeccroHanbHON HAMpaBIEHHOCTHIO:

Juas 15.01.38 Oneparop-HajaguuK MeTAJLI1000padaTHIBAIOIINX CTAHKOB

1.C kako# 1enpl0 KOPMYyChl AJIEKTPUUECKUX IMUTOB 3a3eMysitoT? ( OTBeT: npu
3a3eMJICHUH KOPITyca MOTEHIMaI Ha HEM OJIM30K K HYJII0, T0O3TOMY MPUKOCHOBEHHE K
Kopmycy 6e30macHo)

2. 11t 4ero pyKoOSITKM MHCTPYMEHTOB, KOTOPHIMH TOJIb3YIOTCS KUIOBI[bI, TOKPHIBAIOT
pesunoi? (Pe3uHa — M30JTOp, MOATOMY OHA MPEJOXPAHSET KUIOBIA OT MOPAKEHUS
TOKOM)

3.Ecnu »snexTpuueckas ILenb COACPKUT KOHACHCATOPbI, TO B 00ECTOYEHHOM
COCTOSIHUM OHa MOXET TMpeACTaBlATh omacHOCTh. llouemy? UYto HeoOxommmo
npeAnpuHUMaTh Mpu pa3MblkaHuu Takux uene? (Oteet: Ilpu coenunHennun c
OOKJIaIKaMl MO>KET BO3HHUKHYTh pa3psiaHblii TOK. Ilociie pasmblkaHuM LEnH C
KOHJIEHCATOPAaMHU UX CIIEIYET pa3psaIUTh MPOBOIALIUM CTEPKHEM )

OTBETHBI
5 6 10
3 3 13
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Tect o Teme «IloCTOAHHBINA TOK»

1. B0 CKONBKO pa3 OTJIMYAIOTCS CONMPOTHBJICHHS JBYX MEIHBIX IPOBOJIOB, €CIIH
OJIMH U3 HUX UMeeT B 4 pasza OOJbIIYI0 JJIMHY U B 2 pa3za OOJIbIIYIO IUIOIIA]Ib
MONEPEYHOT0 CEYEHUSI, YEM IPYTOi?

1) B8pas. 2) B 4 paza. 3) B 2 paza. 4) B 16 pas.
2. Ha pucyHke wuzoOpakeHa cXeMa COEIWHEHHs TPOBOJHUKOB. BriOepute
IIPaBUIBHOE YTBEPKIACHHUE.
1)  Pesucroper R; um R; BKIIIOYEHBI R,
— Rs
MOCJIEIOBATENBHO.
2) Pesuctopsr R; um R; BkIrO4eHBI —— —
—
NapajuiesibHO.
3) Pesucropst R, u R; BkIoueHBI R
IIOCJIEOBATENBHO.
4) Pesuctoper R; m R, BkitoueHsl
MOCJIEIOBATENBHO.
3. Kaxkoe u3 npuBeIeHHBIX HUXKE BBIPAKEHUHN XapaKTepU3yeT CHUITy TOKa B MOJIHOM
nenu?
1) U/R. 2)pl/S. 3) E/ (R +1). 4) q /At.
4. Heo0xoauMo U3MEpUTh CHIY TOKA B JIaMIIC M HalpsbkeHHe Ha Heil. Kak criemgyer

BKJIFOUHUTH 110 OTHOLIEHUIO K JIAMII€ aMIIEPMETP U BOJIbTMETP?
1)  AwmmepmeTp U BOJIBTMETP MapajuiebHO.

2)  AmnepMerp nocieaoBaTelbHO, BOJIBTMETP NapaJlIEIbHO.
3) AMIIepMETpP ¥ BOJBTMETP MOCIEI0BATEIBHO.

4)  AmmnepMmerp napasuiesbHO, BOJIbTMETP NOCIE0BATENBHO.

5. dusnueckas BeIMYMHA, XapaKTepusyrolias paboTy CTOPOHHHUX CHJ IO
paznenenuto 3apsaa 1K BHyTpHU HCTOYHHMKA TOKA, HA3bIBAETCA. . .

1) ... CHJIa TOKA.

2) ... DIIEKTPOJBIKYIIAs CHUJIA.

3) ... HampsiKEHUE.

4) ... COMPOTUBJICHHUE.

6.  PexuM KOpPOTKOTo 3aMbIKaHHS B IIEIH BO3HUKAET, KOTJIA ...

1) ... BHEIIIHEE comnpoTuBieHue nenu R => 0.

2) ... BHEIIIHEE COMPOTUBIIEHUE TIenu R => .
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3) ... BHYTpEHHEE CONPOTHUBJICHNE UCTOYHUKA TOKA OUYCHb MAJIO.

4) ... BHEIIHEE CONPOTUBJIEHUE LENU PABHO BHYTPEHHEMY COINPOTHBICHHIO
MCTOYHHKA.
7. [TapannenbHO WM MOCIENOBATENBHO C AIEKTPUUYECKUM OBITOBBIM IPHOOPOM B

KBApTUPE BKJIIOYAIOT IUIABKUN PEJOXPAHUTEIb HA SJIEKTPUUECKOM IIUTE?
1)  HesaBucumo oT 371€KTpHUYECKOro npuodopa.

2)  IlapamrensHo.

3) ITocnenoBaTeabHO.

4)  Cpenu OTBETOB HET BEPHOTO.

8. DnekTpuyecKkas Ielb COCTOMT M3 HCTOYHUKA TOKa, amIliepMeTpa W JaMIIb.
W3meHuTCS U MOKa3aHUE aMIepMeTpa, €CiId B IEeNb BKIIOYUTH MapauiesibHO elé
TaKylo ke jJamny? BeiOepute npaBmiibHOE yTBEPKICHUE.

1)  YmeHpmuTCA, Tak KaKk CONPOTUBJICHUE LEMH BO3PACTET.

2)  YBeauuuTcs, TaK KaK COMPOTUBIICHUE IIENTU YMEHBIIIUTCS.

3) He u3zmenurcs.

9. MOI_HHOCTB QJICKTPUYCCKOT'O TOKA Ha Y4YaCTKC LCIHN OIPCACIIACTCA CICAYIOIIUM
BBIPpAKCHUCM:
1) IU.  2)IR. 3) LU 4)U/R.

10. IlocnmenoBareabHO COCMMHEHHBIC MEIHAS M CTAJbHAS MPOBOJIOKH OIMHAKOBOW
JUIMHBI ¥ CEYCHHS TOJKIIOYCHBI K aKKyMyJATopy (yIeIbHOE CONPOTHBIICHUE MEIU
1,7.10-% Om'M; ymensHOe compotuienue cramd 12:10-% Om-m). B kakoil M3 HuX
BBIJICTTUTCS 0OJIbIIIEE KOJTMYECTBO TEIJIOTHI 32 OJITUHAKOBOE BpeMsi?

1) B menHoil.

2) B cranbHOM.

3)  KonmdecTBo TEIIOTH OJJMHAKOBOE.

11. Bompoc ¢ npodeccrnoHanbHOM HAMPaBIEHHOCTHIO:
Jst 15.01.38 Oneparop-Hajag4yuK MeTA1J1000padaTbIBAIOIIUX CTAHKOB

1.IToueMy BCcrioMOraTeyibHbIE AETAN B AJEKTPUUECKUX LETSAX — 3aKUMBI, 3aMbIKaTEIN

U T.J. — JeJNalT U3 TOJICTHIX M KOPOTKUX MeaHbix dvacted? (OtBer: Mennbie
MIPOBOAHUKA HMMEIOT MEHBIIEE YIEIbHOE COMPOTUBIIEHUE, YEM aJFOMUHUEBBIE U
ctasibHble. [l0aTOMY BCHOMOTaTeNIbHBIE ACTAIM B BJCKTPUYECKUX LEISIX JEJIAT W3
MEJIHBIX TUTACTHH MaJIOH JUTMHBI U OOJIBIIIOTO CEUCHMS)
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2.ITouemy Ha peocTare yKa3bIBalOTCS JABE BEJIMYHMHBI: MAKCUMAJIbHOE COMPOTUBIICHUE
nu cuia Ttoka? Kakas cuima TOkKa yKa3blBaeTcsl Ha peocTare: HOMUHAJbHas,
MUHHUMaIbHas Wi MakcumanbHaa?(OTBeT: JlaHHbIe HY>KHBI 111 TPUMEPHOTO pacueTa
MIPEAEIIOB PETYJIUPYEMOTO TOKA. YKAa3bIBA€TCS MAaKCUMAaJbHAas, MNpENEIbHAs I
JTAHHOTO peocTaTa CHIa TOKa)

OTBETbBI
2 3 4 5 6 7 8 9 10
3 2 3 2 2 1 3 2 1 2

Tect 10 TemMe «Tok B pa3IMYHBIX cpexax»

1.  DaexTpuueckuii TOK B ra3ax CO3/1aeTCs ABHKCHUEM ...

1) ... CBOOOJTHBIX JICKTPOHOB.

2) ... MOJIEKYIIL.

3) ... DJICKTPOHOB, TIOJIOKHUTEIBHBIX M OTPHUIATEIIBHBIX HOHOB.

4) ... IBIPOK.

2.  VYkaxure npubOp, B KOTOPOM MOXHO CO37aTh TOK TOJBKO B OJHOM
HaIlpaBJICHUH.

1)  Konaencarop.
2)  Pesuctop.
3) [TomynmpOBOIHUKOBBIN THOM.

4)  Karymxa.

3. BriOepute Hambosiee mpaBUiibHOE MpojobKeHHEe (pas3wl: «TepmodsieKkTpoHHAas
OMUCCHSI — 3TO SIBJICHHUE, TIPU KOTOPOM ...»

1) ... MOJIEKYJIbI BBUIETAIOT C MOBEPXHOCTU MPOBOIHUKA.

2) ... CBOOOJIHBIE JIEKTPOHBI BHIJIETAIOT C TOBEPXHOCTH MPOBOIHUKA.

3) ... TIPOBOJIHUK 3apsKaeTcs, MOTIIONIas 3apsHKEHHBIE YaCTUIIBl U3 OKpPYKaroIen
CpeIbl.

4) ... CBOOO/IHBIE DTIEKTPOHBI BBUIETAIOT C TOBEPXHOCTH HArPeTOro MPOBOAHUKA.

4.  Kak Ha3bpIBaeTCs NMPOIIECC BBIJCIICHUS BEIIECTBA HA dJICKTPOAax?

1) DIIEKTPOTUTHYECKAS JUCCOLIUAIUA.
2) HNonunszanus.

3)  Druekrponus.

4) DneKTpu3aiusl.
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1 2 3 4

Kakoii u3 rpa)ukoB COOTBETCTBYET BOJIbTAMIIEPHON XapaKTEPUCTUKE DIIEKTPOIUTOBR?

6. B derbipéxBasieHTHBI KpeMHHI JOOAaBWJIM B MEPBOM OIBITE MATUBAJICHTHBIN
XUMHUYECKUN JJIEMEHT, @ BO BTOPOM — TPEXBAJICHTHBIA 3jeMeHT. KakuMm Tumom
IPOBOJAMMOCTH B OCHOBHOM OyJeT 00J1ajaTh MOITYIIPOBOAHUK B KaX/I0M ciiydae?

1) B nepBoM — IBIpOYHOM, BO BTOPOM — 3JIEKTPOHHOM.

2) B nepBoM — 351I€KTPOHHOM, BO BTOPOM — JIBIPOYHOM.

3) B o0oux city4asix 3J€KTPOHHOM.

4) B o0oux ciyyasix AbIpOYHOM.

7. Kaxoit u3 rpaduKoB COOTBETCTBYET 3aBHCHUMOCTH YAEITHHOTO COMPOTHUBIICHHUS
MOJIYITPOBOJTHUKOB OT TEMIEPATYPhI?

Pgn P3J1 Pgn Pan
'
- \ 4 ’
0 » 0 > 0 - » O >
t
8.  Kakwue JacTuIlsl SBISIOTCS HOCUTEISIMU 3apsijia B MeTajiax?

1)  CB0OOAHBIC PIECKTPOHBI.
2) DIEKTPOHBI U UOHBI.

3) HonsL
4)  CBoOOAHBIC IIEKTPOHBI U JIBIPKHU.

9. Kak Ha3zpiBaeTcs npouecc co3aaHusl HOCUTENEH 3apsiaa B KUIKOCTAX?
1) DIIEKTPOIUTAYECKAS JUCCOLIUAIUA.

2) HNouuzamus.

3)  Dnexktponus.

4)  Dnektpuzarusi.

59



10. B J0HOPHBIX OJYMPOBOTHUKAX JIEKTPOITPOBOIHOCTD. . .

1) ... COOCTBEHHa.

2) ... IpPUMECHAas 3JIEKTPOHHASI.

3) ... IpUMECHAs JbIPOYHAsL.

4) ... OTH MaTepHaJIbI TJI0XO0 MPOBOIST SIEKTPUUECKUN TOK.

11. Bompoc ¢ npodeccnoHaibHON HAIPABICHHOCTHIO:
st 15.01.38 OnepaTop-HajaguyuK MeTAJLI000padaTHIBAKIINX CTAHKOB

1.Ha yem ocHoBan npuniun nevicteust repmucropa? (OtBer: ConpoTuBiieHHE
TEPMUCTOPA CYIIECTBEHHO MEHSIETCS C TEMIIEPaTypoi)

2.1TouemMy MOTYyIPOBOTHUKOBBIN BEHTHIb HEJB3S BKIIFOUATh B CETh IEPEMEHHOTO TOKA
0e3 Harpy3ku? (OtBet: [Ipsimoe HanpsiKeHHe Ha BEHTUJIE TIPU OTCYTCTBUU HArPy3KHU
MOET MPEBBICUTH PA3HOCTh MOTEHIIUATIOB B p-1 — MIEPEXO0/IE, TOTAa BEHTUIIb CTOPHUT)

3.Kakue 3aKkienku Bbl MPEANOYUTACTE I COCAMHEHHS aJTFOMUHUEBBIX JETANICH, 4aCTO
CONIPUKACAIOIIMXCA C BOAOM — atoMUHUEBbIE ninn Meanblie? [locnennue, kak
u3BecTHO, npouHee. (OTBeT: AmomuHueBbie. [Ipy UCTIONB30BaHUN MEIHBIX 3aKJIETIOK
MEXIY MEIbIO U AJTFOMUHUEM BO3HMKAET TAJIbBAHUYECKUI 3JIEMEHT, B PE3YJIbTATE YETO
pa3pymiaroTcs He TOJIBKO CaMU 3aKJICTIKH, HO M MaTepuasl, COCIUHIEMbIA UMM )

OTBETbI
3 4 5 6 7 8 9 10
3 3 4 3 2 2 3 1 1 2

TecT Mo TeMe «3.]IeKTpOMaFHI/ITHaH HHAYKI U

1. Kakoe w3 mNpHUBENEHHBIX HWXE BBIPAKCHUM  XapaKTEpU3yeT IOHITHE
AIIEKTPOMArHUTHON MHIYKIIUH?
1)  SBnenue, xapakTepusylollee NEHCTBUE MAarHUTHOIO MOJS Ha JBHXKYIIMICS

3apsi.
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2)  SIBneHuWe BO3HHMKHOBEHHUS B 3aMKHYTOM KOHTYpPE JJIEKTPHYECKOIO TOKa IpHU
W3MEHEHUHU MarHUTHOTO ITOJIS.

3)  SBnenue Bo3HuKHOBeHUS OJIC B NpPOBOAHMKE MOJ IEHCTBUEM MAarHUTHOTO
TOJIA.

2. C moMoUIpI0 Kakoro MpaBuiia ONMPEAENSIOT HAPABIEHUE NHIYKIIMIOHHOTO TOKa?
1) [IpaBuiio mpaBou pykH.

2)  IlpaBuno OypaBumKa.

3) [IpaBuio neBou pykH.

4)  IIpasuio Jlenua.

3.  VkaxuTe Bce MPaBWIbHBIC YTBEPXKACHHUS, KOTOPBIC OTPAXKAIOT CYIIHOCTD
ABJICHUSA DJIEKTPOMAarHUTHOW UHAYKUUHU: «B 3aMKHYTOM KOHTYpE€ DIEKTPUYECKUU TOK
MOSABJIAECTCA. . . »

1) ... €CJIM MarHUTHBIN TOTOK HE MEHSETCS.

2) ... €CJIA MATHUTHBIN IOTOK HE PABEH HYIIIO.

3) ... TIpY YBEJINYEHUU MAarHUTHOTO MOTOKA.

4) ... IpM YMEHbBILIIEHUH MATHUTHOTO NIOTOKA.

4.  Uro onpenensercsi CKOPOCTHIO M3MEHEHUSI MATHUTHOTO TIOTOKA Yepe3 KOHTYP?

1) NHIyKTUBHOCTH KOHTYpA.
2) OJ1C uHaAYyKUIMH.

3) MarnutHas UHIYKIIHS.

4) NHIyKIMOHHBIN TOK.

5. Ha pucynke moka3aH TpauK 3aBUCHUMOCTH  MAarHMTHOTO  TIOTOKa,
MIPOHU3BIBAIOIIETO KOHTYP, OT BpeMeHH. Ha kakoM 13 yuacTkoB rpadrka B KOHTYpE HE
Bo3Hukaet J/[C unaykuun?

) 1 @, B6 A
2) 2. 8t
1/1\2

3) 3. 4t/ |
4 4 SR >

) ] | | t.c

4 = — 3 ~ | 4
b |

6. Cwnna Toka B KaTyIIKC YBCIINYUIIACH B 2 pasa. BBI6epI/ITe BCPHOC YTBCPIKACHUC.

1) NHIyKTUBHOCTD KaTYyIIKK yBEJIUYUIACch B 2 pasa.
2) VIHyKTHBHOCTD KATYIIKH yBEINIHIACH B \2 pas.
3)  HMHAYKTUBHOCTH KaTyIIKW YMEHBIIMIACH B 2 pasa.

4) NHIyKTUBHOCTD KaTyIIKN HE N3MEHWIIACH.
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7. Kak yMEeHBIINTP WHAYKTUBHOCTHh KATYIIKH C JKEJIE3HBIM CEPACYHUKOM IIpU
YCJIOBUH, 4TO Tabaputhl OOMOTKH (€€ JJIMHA M MOMEPEYHOE CEYEHUE) OCTAHYTCS
HEU3MEHHBIMHU?

1)  YMeHBUIUTDH YKCIIO BUTKOB.

2)  YMEHBIIUTh CUITY TOKA B KaTyIIKE.

3) BpIHYTH KE€I€3HBIN CEPICUHUK.

4)  YBenWYHUTH TOJIIMHY OOMOTKH.

8. Cuna TOKa B KOHTYpE YBEJIMYWIAach B JIBa pa3a. YKaKHTE€ BCE IPABUJIbHBIC
YTBEPKJICHUA.

1) DHeprus MarHUTHOTO TOJISI KOHTYpa YBEIUYWIACH B J[BA pa3a.

2)  DHeprusi MAarHUTHOTO TMOJISl KOHTYpa YBEIUYMUIIACH B YETHIPE pasa.

3)  DHeprus MarHMUTHOTO TOJISI KOHTYpPa YMEHBIIIMIIACH B JIBa pa3a.

4) DHeprus MarHUTHOTO MOJISI KOHTYpa HE U3MEHUIACK.

9. Kakoe MaremMatnyeckoe BeIpaxeHue CIIyKUT Juist onpenenenus J/C naaykuuu

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

10. Kak HyXHO W3MEHUTh HMHIYKTUBHOCTH KOHTYpa, JUISI TOTO YTOOBI TIpH
HEW3MEHHOM 3HAYEHUH CHJIBI TOKA B HEM SHEPIrUsi MAarHUTHOTO MOJISI YMEHBIINIIACH B 4
pasa.

1) YMEHBLINTS B JIBA pa3a.

2) YMEHBIINTH B UETHIPE pasa.

3) YBenuuuTh B Ba pasa.

4)  YBenu4uTh B UETHIPE pa3a.

11. Bonpoc ¢ npodeccruoHanbHOM HAMPaBIEHHOCTHIO:
Juas 15.01.38 OmnepaTop-HaJagunK MeTALI000padaTHIBAIOIINX CTAHKOB

1.B mporecce CTPOMTENILCTBA IIPOKJIAJBIBAIOT pa3yInYHbIE
KOMMYHUKAIIMOHHbIE KaOenu u TpyObl. [logzemHblil kaOenp, MUTAIOMUNA TOKOM
NPEeANpUATHS, XWIble JOMAa M JpYrue 3[JaHUsl U COOPYKEHHsS HE pasperiaercs
MPOKJIA/IbIBaTh BOJIM3HM Ta30BBIX, BOAOMPOBOJHBIX M TEIUNIO(DUKAIMOHHBIX JUHUU.
O6bsicaute ouemy? (OTBeT: MeHstolIeecss MAarHUTHOE T0JI€, BO30YK/1aeMO€ TOKOM
B KaOene, OylneT WHAYLHMpPOBAaTh B MeTaiMyeckux Tpybax Toku Dyko, Ha
BO3HUKHOBEHUE KOTOPBIX TPATUTCS JHEPrUs U KOTOPBIE BBI3BIBAIOT Pa3pyLICHUE

TpyO)

2HpI/I nmomMomu peocrata MCAJICHHO M IINIaBHO IIPOHU3BOAUTCA OTKIIIOUCHUC OT
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NUTAIOIEH CeTH MOUIHBIX CTaHKOB M TpaHchopMaTropoB. OOBSCHUTE, MOUYEMY TaK
nenarot? (OTBET: eciaM OTKIIOYEHHE MPOU3BOJIUTH OBICTPO, TO TOSIBUTCS OOJIbIIas
B/1C camouHIyKIIUHA, KOTOPasi MOKET MPUBECTH K OOTOpaHUIO HOXKEW pyOWSIbHUKA U
POOOTO U3OJISAIUU TIPOBOIOB)

3.Uem oTauyarTcs OpUOOpPBl  JIEKTPOMArHUTHOM  CHUCTEMBI OT  HPUOOPOB
MAarHATOAIEKTPUYECKON CUCTEMBI?

OTBETHBI
1 2 3 4 5 6 7 8 9 10
2 4 34 2 3 4 3 2 1 2

Tect mo Teme «MexaHHYECKHE KOJIeOAaHUA ¥ BOJHBD)

1. Kakwe u3 mnepeuncicHHBIX HWKE KOJICOAHWH SBJSIOTCS BBIHYKICHHBIMU?
YKaxuTe Bce MPaBUIbHBIC OTBETHI.

1) Konebanus kayeneil, packaunBaeMbIX YE€JIOBEKOM, CTOSILIUM Ha 3eMIIE.

2)  Konebanwus rpy3a Ha HUTH, OJJUH pa3 OTBEJACHHOTO OT MOJIOKECHHsI pABHOBECHUS U
OTITYIIEHHOTO.

3)  Konebanus quddy3opa rpoMKOrOBOPHUTEINSI BO BpeMs pabOThI MPUEMHUKA.

4) Konebanus gaiek pprlua’kHbIX BECOB.

2.  [lonBenieHHBIN HA HUTH IPy3 COBEPIIACT Majbie KoeOanus. Cuntas KoiaeOaHMsI
HE3aTyXaloUMMH, YKaKUTE BCE MPABUIIbHBIC YTBEPKICHUS.

1)  Yem niuvHHEE HUTh, TEM OOJIbILIE YACTOTA KOJIEOAHMIA.

2) Ilpm 1OpOXOXIEHWUM TPY30M TMOJOXKEHHUS PAaBHOBECHS CKOpPOCTb TIpy3a
MaKCHMaJbHa.

3) I'py3 coBeplIaeT nepuoanIecKoe IBUKEHHUE.

4) [Tepuon konebaHmit 3aBUCUT OT AMIUTUTY/IBI.

3. Ha pucynke mnpencraBieH Tpauk 3aBUCMMOCTU TMOTEHIMAIBLHONM SHEpPruu
MaTeMaTUYECKOro MasiTHUKa (OTHOCUTEIBHO TIOJOXKEHUSI €ro paBHOBECUS) OT
BpeMeHU. KakoBa mojHasg MeXaHM4YECKas HSHEPrusl MasTHUKA B MOMEHT BPEMEHH,
COOTBETCTBYIOIIUI Ha rpaduke Touke D?
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1) 4 JIx. E. . JxA
2) 16 JIx. 164 :
3) 12 JIx. \D
4) 8 JIx. '
8
0 I 2 hc
4. Kakoe w3 mpuBEIEHHBIX HIKE BBIPAKCHUM ONpEACIsIeT IMEepUoJl KoieOaHui

rpy3a Maccou m, MOJIBEIIEHHOTO Ha TIPYKUHE KECTKOCTHIO k?

.y Im i .

T Y7t . 1 g .
1) N \ £ 2) "V 3) 2x\ 1’ 4) N\ om’

5. Kak usmenutcs nepuoj KojeOaHW MaTEMaTHYECKOTO MAasSTHHUKA, €CIH JJIUHY
HUTHU YMEHBIINUTH B 4 pa3a?

1) YMenbmuTcs B 4 pasza. 3) YBenuuutcs B 4 paza.

2) YMeHpmnTCs B 2 pasa. 4) YBenuuutc B 2 pasa.

6. Ha pucynke mnpuBeneH rpaduk rapMOHHYECKHX KoJieOaHMH. YKaXuTe BCe
MpaBUJIbHBIE YTBEPHKICHHUS.

¥, CMA 1)  Awmmoutyna konebaHuil paBHa 2
2t/ CM.

> 2)  llepuon xonebanuii 2 c.

0 2 4 6, ¢ o
3)  Yacrtora xonebanwuii 0,5 I'm.
) \
4)  Cpenu YTBEPKICHHM HET
MPaBUILHOTO
7. KakoBbl cBOWCTBA TPOJIOIABHBIX BOJIH? YKaKUTE BCE MPABUIIbHBIE OTBETHI.

1) OTH BOJIHBI MOTYT PaCpPOCTPAHATHCS TOJIBKO B ra3ax.

2) [IpofonbHbIE BOJIHBI MPEACTABISIOT COOOM Yepenyroluecss pa3pekeHus u
CoKaTusl.

3) Yactuubl cpeapl Ipud  KOJIEOAHUSX  CMEIIAIOTCS  BIOJb  HAMpaBJICHUS
pacrpocTpaHeHUs: BOJTHBI.

4)  Yacrtuupl cpeabl pH KOIEOAHUSIX CMEIIAIOTCs NEPIEHANKYIIIPHO HAIIPABICHHUIO
pacrpoCTpaHEHUs BOJIHBI.

8. B xakux HampaBIEHHIX COBEPIIAIOTCS KOJIeOaHUS B ITOTIEPEUYHON BOJIHE?
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1) Bo Bcex HanpaBieHUSX.

2) TonpKO MO HAIIPABIEHUIO PACITPOCTPAHEHUS BOJIHBI.
3)  Toapko NepneHANKYJISPHO PACIPOCTPAHEHHUIO BOJIHBI.
4) Cpenu OTBETOB HET MPABUIIBLHOTO.

9.  VYcTaHOBUTE COOTBETCTBHE MEXKIY NpHUMEpaMH M (HU3UUCCKUMHU SIBICHHUSIMH,
KOTOpBbIE€ OTH TIPUMEPhl WILIIOCTPUPYIOT. [l KaXaoro mpuMepa MPOSBICHUS
bu3nUecKuX SIBJICHUN U3 MEPBOro CTONONA MOAOEpUTE COOTBETCTBYIOIEE Ha3BaHHE
(bu3HYECKOro SIBJICHUS U3 BTOPOTO CTOIOIIA.

I[TPUMEPBI OU3NYECKUE ABJIEHUA
A) 3X0 B 1ecy 1) Orubanue 3ByKOM MPENSITCTBUS
b) onpenenenue riyOuHBI BOAOEMaA c2) SIBneHne  MOJHOTO  BHYTPEHHETO

MOMOIIIBI0O HABHUTAIIMOHHOTO MpubOopa OTPAKCHUS
9X0JI0Ta 3) OTpaxeHue cBeta

4) OTpaxeHue 3ByKa OT MPENSITCTBUS
3anumure B TaOIHUILy BHIOpaHHBIC ITU(PHI 10T COOTBETCTBYIOIUMH OyKBaMH.
A b

10. Kakwue U3 nepeurciIeHHBIX HUXKE BOJH SABJISIOTCS TMONMEPEUHBIMHA? YKaXKHUTE BCE
MPaBUJIbHBIE OTBETHI.

1)  BoJiHBI Ha TOBEPXHOCTH BOJIBI.

2) 3BYKOBBIE BOJIHBI B ra3ax.

3) PagnoBosHEL

11. Bompoc ¢ npodeccroHanbHOM HAPaBIEHHOCTHIO:
Juas 15.01.38 Oneparop-HajaguuK MeTALI1000padaTHIBAKIINX CTAHKOB

1.I1louemy Bo Bpemsi pabOThI TpaHC(HOPMATOPHI TYAST?
2.B BUOpOCBEpAMIBHOM MOJIyaBTOMATE IUMUHJEIs BUOpupyeT ¢ yactoror 100 I'n. 3a

CUeT JTOW BUOpanuu IpoOUTCs CTpyxkka. Kak M3MeHsieTcs mpu 3TOM TPEHHE MEXTY
cepioM U cTpyxkoit? (Oteer: KoapduuueHT TpeHus CTPyKKH O MOBEPXHOCTb
CBEpJla CTAaHOBUTCS MaJjbIM, TaK KaK TPEHHUE ChIMYYHMX MaTEpPHUAJIOB CHIKAETCS MpPU
JBUKEHHUH 110 BUOPUPYIOLIEH OBEPXHOCTH)

3.Kak ocymecTBisiercs naiika antoMHHHS 0e3 (uiroca ¢ MOMOIIBIO yJIbTPa3ByKOBOTO
naspHuKa? (Ilaiika 0e3 iroca mocTuraercs 3a cyeT pa3pylleHUs OKCHIHOM IUJIEHKU
BBICOKOYACTOTHBIMU KOJICOAHUSIMH, KOTOPHIE BO3HUKAIOT B PACIUIABICHHOM MIPHUIIOE
I0JT BO3ICHCTBHEM MPOIOJIBHBIX KOJICOaHUI CTeP)KHS MasIbHIKA)

OTBETbBI
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TecT Mo TeMe ((BJIeKTPOMaFHI/ITHLIe K0J1e0aHUsI U BOJHBD»

1. Kak u3amMeHuTCs 4acToTa 3JeKTPOMarHuTHHIX KojieObanuii B koutype L — C, ecnu
ANEKTPOEMKOCTh KOHJIEHCATOpa YBEIUYUTh B YEThIpE pasza’?

1)  VYBenuuurcs B 4 pasa.

2)  VYBenmuuTcs B 2 pasa.

3)  Ywmenbuutcsa B 4 paza.

4) YMeHbmuTCs B 2 pasza.

2. 3HayeHHWe CHJIBI TIEPEMEHHOTO TOKa, HM3MEPEHHOE B aMIepax, 3aJaHo
ypaBHeHueM i = (), sinl00xt. YKaxuTe BCe NPABUIIBHBIE YTBEPKIACHUS.

1)  Awmmutyna cuisl Toka 0,1 A.

2)  Ilepuon pasen 100 c.

3)  Yacrorta paBna 50 I'mr.

4)  [uxmuueckas yactota 100 paz/c.

3.  JlaHBbI crieqyronye 3aBUCUMOCTH BEJINYHH:

A) 3aBHCHUMOCTb HaNpsDKEHUS HAa KOHJEHCATOpEe OT BPEMEHU B KoJeOaTelbHOM
KOHTYpE, YUUTBHIBAsA, YTO B HAYAJIbHBII MOMEHT BPEMEHU KOHJICHCATOP 3apsKEH.

b) 3aBHCUMOCTb SHEPrUM MAarHUTHOIO MOJISI KaTYIIKU ¢ TOKOM OT CHJIbI TOKA B HEW.

B) 3aBucuMOCTh IJIMHBI HW3IIy4aeMOW AJIEKTPOMATHUTHOM BOJHBI OT YacTOTHI
Kosie0aHuil 3apsiia B METAITTMYECKOM IIPOBOIHUKE.

YCTaHOBUTE COOTBETCTBHE MEXKAYy OSTUMHU 3aBUCUMOCTSAMHU U BHAaMU TpaduKOB,
obo3HaueHHbIXx mubpamu 1-5. Jns kaxgoi 3aBucumMoctd A—B monpbepute
COOTBETCTBYIOIIMNA BHJ Tpaduka U 3anumuTe B TaOIUIy BbIOpaHHBIE LUU(PHI MO
COOTBETCTBYIOIIUMH OyKBAMH.

1) 2)

A A A

)
| —

4) 3)

Y

0 t =

Y

0 0 1]

OrtBeT:
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4. KakuMm 00pa3oM OCYIIECTBISCTCS Tiepeava 3JIEKTPUYESCKOW DSHEPruu H3
NEePBUYHOM OOMOTKM TpaHchopMaTopa BO BTOPUYHYIO OOMOTKY? VYKaxXuTe BCE
MIPaBUIIHLHBIC OTBETHI.

1)  UYepes mpoBoaa, COeIUHSIONINE OOMOTKH TpaHcpopmaTopa.

2)  C noMompi MepeMeHHOT0 MarHUTHOTO TIOJIS, POHHU3BIBAIOIIETO 00€ KATYIIKH.
3)  C moMoIbko JIEKTPOMarHUTHBIX BOJIH.

4)  IlpaBUIBHBIX OTBETOB HET.

5. Kakoe w©3 TIpUBENEHHBIX HIDKE BBIPAKCHUN  OMpeNeNsieT  IOHITHE
AJIEKTPOMArHUTHOE ToJie?

1)  IlIpouecc pacnpocTpaHeHHs KOJICOAHMI 3apSKEHHBIX YACTHII.

2)  Ocobass dopma Marepuu, OCYIIECCTBISIONMIAsI B3aUMOJICUCTBUE  MEXKITY
3apsHKEHHBIMU YaCTHUIIAMH.

3)  Ocobast hopMa MaTepuu, OCYIISCTBISIONIAs B3aUMOACHCTBHE MEXTY JIFOOBIMU
JaCTULIAMH.

6. B nepsuunoi oomoTke Tpanchopmartopa 100 BUTKOB, BO BTOPUYHOM OOMOTKE —
20. Beibepute Bce MpaBUIIbHBIE YTBEPKIACHUS.

1)  Tpancpopmarop SBISIETCS TOHUKAIOIIHUM.

2)  TpaHcopMarop SBISIETCS TOBBIIIAIOIIUM.

3)  Koaddumnuent tpanchopmanuu pasen 0,2.

4)  KoaddumueHnt tpancpopmaru paBeH 5.

7. [Ipomomxkure (paszy: «DmeKTpoMarHUTHas BOJIHA — 3TO ...». BwiOepute Bce
MIPaBUIIHLHBIC YTBEPIKICHHUS.

1) ... TIPOIIECC PACHPOCTPAHCHUS KOJICOAHUN DJIEKTPUUYECKON HAMPSKEHHOCTU W
MarHUTHOW WHTYKIIHH.

2) ... Kparyapiiee pacCTOSHHE MEXIy JIBYMS TOYKaMH, KOJICOMIOIMUMHUCS B
OJIMHAKOBBIX (ha3ax.

3) ... TIPOIIECC pacrpoCTpaHEHUs KOJeOaHU 3apsKEHHBIX YACTHII.

4) ... TIpoOIleCC PacHpOCTPaHEHMS OJCKTPOMArHUTHOTO TIOJISI OT MCTOYHHKA

KOJIeOaHM B IPOCTPAHCTRE.

—

8. Kak OpHMEHTHPOBAHbI BEKTOPHl MAarHUTHOM uHAykmuu B, anexkrpuueckoii

—

HaIpPsHKEHHOCTH E u cKopocTH € 10 OTHONICHUIO APYT K APYTY B AJIEKTPOMAarHUTHOU
BoJIHE?

ol
1l
ol

1) BUlEWc’. 2)B uCHET ¢ 3)BIEIC. 4
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9. Kakoe ycrporictBo B  npuémHuke IlomoBa  peructpupyer  npuém
AIEKTPOMArHUTHBIX BOJIH?

1) DJIEKTPOMArHUTHOE PEJIE.

2) Korepep.

3)  AHTeHHa.

4) DIIEKTPUUYECKUN 3BOHOK.

10. TIIpomomxure ¢pasy: «lIporecc HamokeHUs KojeOaHWN OMHOW YacTOTHI Ha
KOJICOaHUs IPYTON 4acTOTHI HA3bIBAETCH. .. ).

1) ... PaIuOCBS3b.

2) ... ICTEKTUPOBAHHUE.
3) ... MOJTYJISILIUSL.

4) ... paauoIOKaIlUs.

11. Bomnpoc ¢ npodeccruoHanbHOM HaPaBIEHHOCTHIO:
Jus 15.01.38 Onepartop-HajJagunK MeTALI000padaTHIBAKIINX CTAHKOB

1.Ecnu  mopximtounTh  TpaHcpopMaTop K~ UCTOYHUKY  MTOCTOSTHHOTO
HANpPsDKEHUS, TO OH MOXET BBIUTH 3 cTposi. OOBSICHUTE, BCIEACTBUE YEro 3TO
MIPOUCXOIUT?
2.Kak onpenenuTh MOCTOSHHBIA WY NEPEMEHHBIM TOK B LIENH, €CJIHU MOJ PYKaMH HET
HUKAKUX JJIEKTpOU3MEpUTENbHbIX MpuoopoB? (OtBer: Crenarh 3JEKTPOIbl U
OMYCTUTh UX B BOY. EC/IM B 1€MW NOCTOSIHHBIN TOK, TO HAYHETCS THIPOJIM3 BOJIBI U Ha
OTPHULIATEIBHOM ITIOJIFOCE BBIIEISIETCS MTy3bIPbKU BOLOPOJa. [IepeMeHHbIN TOK BOAY HE
pasiaraer, a JIMILIb HarpeBaeT €¢)
3.YeMm omimuaroTcs TpaHCPOpMATOPHl TOKAa OT TPaHCHOPMATOPOB HAMPSIKEHUS?
(TpancdopmaTopsl TOKa TpeoOpa3yroT U3MEPsIeMblil TOK OOIBIION CHIIBI B TOK MaJloi
CWJIbI, a TpaHC(OpMATOpPbl HANPSIKEHUS — H3MEPSEMOE BBICOKOE HAIpPSKEHUE B

HU3KOE)
OTBETHBI
1 2 3 4 5 6 7 8 9 10
4 13 A-1 2 2 14 134 3 2 3
b-4
B-3
Tecr mo Teme «IIpupoaa ceera»
1. Ilpm mepexome cBera M3 BaKyymMa B MPO3PAavyHYIO cpeay € aOCONOTHBIM

MoKa3aTeyieM MPEJIOMIIEHUs n = 2 CKOPOCTh PACTIPOCTPAHEHHUSI. . .
1) ... YBEJIMUYHMBAETCS B 2 pasza.
2) ... OCTaeTCsl HEM3MEHHOM.
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3) ... YMEHbIIIaeTcs B 2 pasa.

2. JIist HaXOXKACHUS TIPEACIBHOTO YIJIa MPHU MaJICHUN JTyda Ha TPAHUILy «CTEKJIO-
BOJIa» HY>KHO HCITONIB30BaTh (hopmyiy. Beibepute Bce mpaBUIbHBIC OTBETHI.
1) sin 0, =N,/ Nz 2)sSin0,=nc" Ny 3)sino,=n;/n.

3. Jlyu mepexomuT W3 BOIBI B CKuUMuAap. Ha KakoM W3 pHUCYHKOB TPABHIBHO
n3obpaken xon yya? [Tokazarens npenomiuenus Bojsl 1,33, ckunuaapa — 1,6.

v

cKMnuaap CKMMMaap CKUnuaap cKUNuaap
BOOa l BOOa - BOOa l BOOa ..
1) 2) 3) 4)

4, VYron nanenus nyya paBeH 50°. Yros oTpakeHus yda paBeH.
1) 90°. 2) 40°. 3) 50°. 4) 100°.
5. [Ipeamer Haxonutca wMexay ¢okycom F u  nBoitHbIM  ¢dokycom 2F
pacceuBaronieit muH3bl. M300paskeHue npeamera ...
1) ... MHUMOE, IIPSIMOE, YBEJIMYEHHOE.
2) ... JEACTBUTEIBHOE, IEPEBEPHYTOE, YBEIUUYCHHOE.
3) ... MHUMOE, IPSIMOE, YMEHBIIIEHHOE.
4) ... ICUCTBUTEIBHOE, IEPEBEPHYTOE, YMEHBILICHHOE.
6. CBeTOBOI MYy4YOK BBIXOJMT W3 CTEKJIA B BO3AyX. UTO MPOUCXOIUT MPHU TOM C

YacTOTOM 3JIEKTPOMArHUTHBIX KOJ€OaHW B CBETOBOM BOJIHE M CKOPOCTBIO HX
pacrnpocTpaHeHus?

1)  YacrtoTa u CKOPOCTh YBEIUYMBAIOTCH.

2)  YacroTa — yBEJIMYUBAETCS, CKOPOCTb — YMEHBIIAETCS.

3)  UYacTtoTa ¥ CKOPOCTh HE U3MEHSIOTCHI.

4) YacroTra — HE U3MEHSETCS, CKOPOCTh — YBEINUNBAECTCS.

7.  ®usnueckas BeIWYWHA, paBHAS OTHOLICHUIO CBETOBOTO IMOTOKA, MAIAOIIEro Ha
MOBEPXHOCTb, K TUIOIIAI 3TON TTOBEPXHOCTH, Ha3bIBACTCH ...

1) ... CHJIOH CBeTa.

2) ... SIPKOCTBIO.

3) ... OCBEILIEHHOCTHIO.

4) ... TEJIECHBIM YTJIOM.
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8. YKaKXuTe TOUKY, B KOTOPOW HAXOTUTCS M300paKEHUE CBETSIICHCS TOUYKH S (CM.
PUCYHOK), CO3[JaBa€MO€ TOHKOI cOOMparoneil JIMH30M.

1) 1. S
2)2. * 1 4
3) 3. | — { #
4)4. 26 F O +F 2F
J
9.  VYcCraHOBHTE COOTBETCTBHE MEXKIY ONTHUYCCKHM MPHOOPOM (YCTPOHCTBOM) M
TUIIOM U300pa)KE€HUs, MOITYYEHHBIM C €0 TOMOILBIO.
OnTtuyeckue MpuOOPHI Tun nzobpaxkenus

A) MynsTumMenua npoektop |1)  YMeHblIeHHOE, MHUMOE.
b) JIBepHO# riazok 2) YBEIMYEHHOE, JEUCTBUTEIIBHOE.
3) YMeHbIIEHHOE, JEUCTBUTEIBHOE.

4) Y BEIMYEHHOE, MHUMOE.

A b

OTBEeT:

10. BriOepute Bce BEpHBIC YTBEPKICHUS O (U3NUYCCKUX SIBICHUSAX, BEIMYUHAX U
3aKOHOMEPHOCTSX. 3aUIINTe MUQPPHI, TOJT KOTOPHIMU OHH YKa3aHBI.

1) B onHOpOIHOM MPO3pavHOM Cpeaie CBET PACIPOCTPAHIETCS NTPSAMOIUHENHO.

2)  Ilpu npenomiieHHH 3JEKTPOMArHUTHBIX BOJH Ha TPAaHUIIE JBYX CpeJl CKOPOCTb
BOJIHBI HE U3MEHSIETCS.

3)  SlBlieHHE MOJIHOTO BHYTPEHHETO OTPAXKEHMSI MOXKET HAOII0JAThCA TOJBKO MPH
yTiiax najieHus OoJbliie MPeAesIbHOTO.

4)  Colwuparomasi JMH3a MOXET JaBaTb KaK MHUMBbIE, TaK W JICWCTBUTEIIbHbBIC
MU300paKECHHUS.

11. Bompoc ¢ npodeccnoHanbHON HAIPABICHHOCTHIO:
s 15.01.38 Omneparop-HajaguuK MeTAJLI000padaTHIBAIOIIUX CTAHKOB

1. Kakue onTuueckue HU3MEpPUTEIbHbIE HWHCTPYMEHTBl HCIOJB3YIOT MpHU
ciecapHo-JieKalbHbIX paboTax? (OTBET: yHHUBEpPCAJIbHBI MUKPOCKOI, yTJIOMEpHAs
rOJIOBKA, MPOEKIIMOHHAS (POTOTOJIOBKA )

2. ]I mpoBEpKH HM3MEPUTEIbHBIX UHCTPYMEHTOB (MHUKPOMETPOB, IITAHTCHIIUPKYJIEH,
KaJIMOpOB U T.JI.) MOJB3YIOTCS KOHIIEBBIMH MEpPaMU JUIMHBI, KOTOPbIE TEPUOIUIECKU
IPOBEPSIIOTCS IIYTEM CpPaBHEHHS C OOpa3lOBBIMH MepaMu. B Bo3gymiHOM 3a3ope

MEXIY BEpXHEH IUTACTHHKOM ¥ TIOBEPXHOCTSIMHU KOHIIEBBIX MEp 00pa3yroTcs
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uHTep(depeHIMoHHbIe ToJockl. Kak OyayT BBIMISIIETh 3TH TMOJIOCHL, €ciu: 1) Mepbl
OJIMHAKOBOMW JIJIMHBI CO CTPOTO IIOCKONAPAIIIETbHBIMU MIIOCKOCTSAMH; 2) MEPBI JJINHBI
C HeIulockonapauielbHbIMu MtockocTsaMu? (Oteet: 1)/IBe cuctembl mosioc OyayT
COBIAJATh NIPYr C Apyrom; 2) HHTEpGEpEeHIHMOHHBIC TMOJOCH HCIONb3yeMON MEphI
OyAyT pacmnoiaraTbCs MOJ YIVIOM K I0J0CaM OT 3TAJIOHHOM Mepbl MM U3ru0aThes B
3aBHCHUMOCTH OT XapaKTepa OTCTYIUIEHUS OT NapalIeIbHOCTH)

3.Kakoe mpenMyniecTBO MMEIOT 3allUTHBIE CTEKJA, CACJIAHHBIE U3 IOJAPU3YIOIIHUX
MaTepHalioB, MO CpPABHEHUIO CO CTEKJIaMH, JIEWCTBHE KOTOPBIX 3aBUCUT OT
norjomieHus ceta. (OTBET: 3allUTHBIE CTEKJIa M3 Mapbl MOJSAPU3YIONIUX IJIACTUH
JIOTyCKalOT yJIOOHYH pEeryjaupoBKYy ociaOjaeHusi cBeTa IIyTeM HX II0BOpOTa
OTHOCHUTEJIBHO JPYT Apyra)

OTBETbBI
3 4 5 6 7 8 9 10
3 3 2 3 3 4 3 2 21 134

Tect o Teme «BoJITHOBBIE CBOWCTBA CBETA»

1.  Kak u3MeHHuTCSA JJIMHA BOJIHBI KPACHOTO HM3JYYCHHS IPH TMEPEexXoJie CBeTa M3
BO3/yXa B Bo1y?

1)  VYwmensbmaercs.

2)  VYBenuuuBaercs.

3) He uzmensercs.

2. Kakoe w©3 TIpUBEIEHHBIX HWXKE BBIPAKEHUH  OMpeAeNseT  MOHATHUE
UHTEPPEPEHINH?

1)  HanoxeHue KOT€pEHTHBIX BOJIH.

2)  PaznoxeHue cBeTa B CEKTP MPH MPETOMIICHUU.

3)  OrubaHue BOJTHOW MPENATCTBHIA.

3. Kaxkoe 13 HaOogaeMbIX SIBJISHUH 00BsCHICTCS qudpakiue ceera’?
1)  HzmydeHwue cBeTa JJaMIIOM HAKaJIMBAHMSL.

2)  PamyxHas okpacka KOMIAKT-IUCKOB.

3)  PanyxHas okpacka TOHKHX MBUIBHBIX TJICHOK.

4)  Papyra.

4, CBeT KaKoro 1BEeTa MEHbIIIE IPYTUX OTKIOHSAETCS IPU3MON CIIEKTpOCcKoma?
1) ®uroneToBOroO.

2) Cunero.

3) 3eneHoro.

4) KpacHoro.
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5. Kakue u3 mpuUBEICHHBIX HUKE BBIPAKEHUN SBISIOTCS YCIOBHEM HAOIOACHUS
TJIABHBIX MAaKCUMYMOB B CIIEKTPE AU(PPAKITMOHHOW PEMIETKH C TIEPHOIOM d TIOJT YTIIOM
@?

1) dsing=kAa

2) dcosop=kA.

3) dsinp=02k+1)12.

4) dcosop=02k+ 1) 2.

6. Kakoe siBlieHHE 10Ka3bIBAET MONEPEYHOCTh CBETOBBIX BOJIH?
1)  Hucnepcus.

2)  Ortpaxenue.

3) Ilpenomienue.

4)  Tlonspuzarnus.

7. Kakoe "3 TMEpEeYUCICHHBIX HIKE OJIECKTPOMATHUTHBIX W3IYyYECHUH UMeEeT
HAaWMEHBIITYIO JJTUHY BOJIHBI?

1) N3nydyenne BUAMMOrO CIEKTpa.

2)  PaauoBoJHBIL

3)  PeHTreHoBcKOE U3Ty4Y€HUE.

4)  YiupTpaduoseToBOE U3TyUYCHHE.

8. VYkaxure Bce TpaBWIbHBIC OTBETHL. JIBE CBETOBBIC BOJHBI SIBJISIOTCS
KOTePECHTHBIMU, €CJIH ...

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

2) ... BOJIHBI UMEIOT TTOCTOSTHHYIO pa3HOCTh (ha3 kosjebanuii (A@ = const).

3) ... BOJIHBI UMEIOT OJIMHAKOBYIO 4acTOTy (V| = V,) U MOCTOSTHHYIO pa3HOCTh (a3

KoJjiebanuit (A@ = const).
4) ... BOJHBI MMEIOT Pa3HyI 4acToTy (Vi # V;) M TOCTOSHHYIO Pa3HOCTh (a3
kosebanwuii (A@ = const).

9. Kakue w©3 Wu3My4eHH WCHOJB3YIOTCA JJIsi HCCIEAOBAHUS CTPYKTYPhl U
BHYTPEHHUX JIe(DEKTOB TBEPABIX T€JI U KOHCTPYKIIUNA?

A. YaeTpaduoseToBoe U3IyueHHE. 1) A.

b. 'amma-u3nyyeHue. 2) AuBb.

B. Bunumoe usnyudenue. 3) A, B, JL.

I'. PaqnoBoJIHBbL. 4) Bu .

J1. PEHTT€HOBCKOE U3JIy4YEHHUE.
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10. Ha pucyHke mpuBeICHBI CIIEKTP IMOIJIOMICHHS Pa3peKEHHBIX aTOMapHBIX apoB
HEU3BECTHOIO raza (B CepeJrHe) M CIEKTPhI MOTJIONICHHUS TapoOB BOJOPOAa U renus. B
COCTaB HEM3BECTHOI'O ra3a BXOIUT(-AT) ...

1) Bonopon.
H 2) I'enui.
3) Bonopon u renwmii.
m ras 4)  Hwm Bomopon, HU TeJINN.

He

11. JIBa aBTOMOOWIS IBMKYTCSI B OJHOM M TOM JK€ HAIIPABJICHUH CO CKOPOCTSIMH V|
U VU, OTHOCUTEIHHO TOBepXHOCTH 3emiu. CKopocTh cBeta oOT ¢ap MepBOTO
aBTOMOOWJISI B CHCTEME OTCUETa, CBI3aHHOW C IPYTUM aBTOMOOMIIEM, paBHa:

1) ct+(uitwv).

2) C.

3) ct+(vi-vy).

12. Bompoc ¢ npodeccruoHanbHOM HAPaBIEHHOCTHIO:
Juas 15.01.38 Onepartop-HajJagunK MeTALI000padaTHIBAKIINX CTAHKOB

I.IToueMy B CMOTpPOBBIE OKOIIECYKH II€YE€H, B KOTOPBIX IUIABIT METAJLIbI,
BCTaBJISIIOT HE OOBIYHBIEC, a KBaplieBble cTekina? KakumMu cBOMCTBaAaMU OHM JOJIKHBI
obnanate? (OtBeT: KBapiieBsie cTekia 001a1al0T BEICOKON KAPOCTOUKOCTHIO)

2. ] oOHapyXeHUs TPEIIMH Ha MOBEPXHOCTU JCTAIM U3 HEMAarHWTHBIX MaTepUATIOB
WCIIOJIB3YIOT JIIOMUHECIIEHTHBIH MeToj KOHTpoJia. Kak oOHapyXUTh MOBEPXHOCTHBIC
tpentuHbl? (OTBeT: B TpemmHax ®)UJIKOCTh YACPKUBACTCS KaWUISIPHBIMY cujlaMu. B
TEMHOM TIOMEIIEHWHU OCBETUTh JeTajb YIbTPadUOICTOBBIMU JydaMH; KUIKOCTh

OCTaBIIIAsICS B TPEIIMHAX, OYAET SIPKO CBETUTHCS)
OTBETbI

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

TecT no TeMe «@u3NKa aToMa 1 aTOMHOI'0 sAapa»

1. Kakue w3 TpUBENCHHBIX HUXKE YTBEPKICHUM COOTBETCTBYIOT CMBICIY
noctynatoB bopa? Ykaxure Bce NpaBUIIbHBIE OTBETHI.

1) B aTtome 371eKTpOHBI ABUXKYTCS MO KPYTOBBIM OpOUTAM M U3IYYalOT MPH STOM
AJIEKTPOMArHUTHBIC BOJHBI.

2) ATOM MOXET HaXOJUTCS TOJBKO B OJHOM M3 CTAI[MOHAPHBIX COCTOSIHUM, B

CTAIMOHAPHBIX COCTOSHUAX AaTOM SHCPIrUiO HC U3J1y4acT.
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3) ATOM cCOCTOUT M3 fJipa W BJIEKTPOHOB. 3apsij M MOYTH BCA Macca aroma
COCPEIOTOYEHBI B SpE.

4)  Ilpum mepexojie U3 OHOTO CTAIIHOHAPHOTO COCTOSHUS B JPYrO€ aTOM IMOTJIOMIACT
WM W3JTy4aeT KBaHT 3JIEKTPOMArHUTHOTO M3ITYYCHHUS.

2. Kakoe siBIeHrE UCTIONB3YyETCS B ONTUYECKUX KBAHTOBBIX TeHEpATOpax?
A. CloHTaHHOE U3JIy4YEHUE.
b. MunyunpoBanHOE U31ydeHUE.

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

3. CpaBHUTE CUIIBI SIEPHOIO NPUTHKEHUS MEXKAY ABYMs NPOTOHaMu F,, nByms
HeiTponamu Fy,, a TakKe MEKIY IPOTOHOM U HEUTPOHOM Fy,.

1) Fon > Fon > Fpp. 3) Fan= Fpn = Fppp.

2) Fon = Fpn > Fpp. 4) Fon < Fpn < Fpp.

4.  UYro o3nauaror nudpsl y sapa aroma azora 4;N?

1) 7 — 4HCIIO 3JIEKTPOHOB, 14 — 4HCIIO MPOTOHOB.

2) 7 — 4UCIIO0 HEUTPOHOB, 14 — YHCIIO MPOTOHOB.

3) 7 — 9UC0 MPOTOHOB, 14 — YKCIIO TPOTOHOB U HEUTPOHOB.
4) 7 — 4UCIIO 3JIEKTPOHOB, 14 — 4HUCIIO0 HEUTPOHOB.

5. Yro npencrapisieT coboi B-uznydeHue?

1)  IToTok OBICTPBIX DJIEKTPOHOB.

2)  IloTOK HEUTPOHOB.

3) [IoTOK KBaHTOB JIEKTPOMArHUTHOTO MU3JIyYEHUS.
4)  IloTok siaep renws.

6. Dnement #,X ucnbitan o-pacnaa. Kakoil 3apsg ¥ MaccoBOE YHCIO OyIET y

HOBOTI'O 3JIEMeHTa Y ?
1) Az+1Y. 2) A_4z_2Y. 3) A_22_4Yv. 4) Az_lY.

7. KakoBo COOTHOIIEHHE MEXKTy MAaCCOM PaMOAKTUBHOIO siapa M, u CyMMOr Macc
CBOOOJHBIX IIPOTOHOB Z'1, U CBOOOJHBIX HEUTPOHOB N'1,, U3 KOTOPBIX COCTABJICHO
ATO AAPO. YKAKUTE NMPABUIIbHBIA OTBET.

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

2)  M,<(Zm,+ Nm,).

3) M,>(Zm,+ Nm,).

8.  /lau rpaduk 3aBUCHMOCTH YHMCIIa HE PACIABIIMXCS saep dpOus OT BpPEMEHH.

KakoB nepuoj nomypacmnaja 3Toro u30tora spous?
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1) 50u.

N 107A
2) 100 4.
160
3) 150 4.
4) 200 y4. 80
0 100 200 ¢y
9. Kakoe u3 mNpuBENCHHBIX HUKE BBIPAXKCHUW OIPEACISACT IOHATHE ICIHas

AJiepHas peakuusa? YKaKuTe MpaBUIbHBIN OTBET.

1)  IIpouecc camompoU3BOIBLHOIO paciajia sjiep aTOMOB HEKOTOPBIX XUMHUYECKHUX
DIIEMEHTOB.

2)  Ilpouecc mnpeBpalieHUs AaTOMHBIX SJI€p, MPOUCXOMSIIMN B pe3yJbTare HX
B3aUMOJICHUCTBUSA C JIEMEHTAPHBIMU YACTUIIAMH WU APYT C IPYTOM.

3) Ilpouecc pneneHuss AaTOMHBIX SA€p HEKOTOPHIX XHWMHUYECKHX DSJIEMEHTOB,
MPOUCXOMSIINNA MO JEHCTBUEM HEWUTPOHOB, OOpa3yIOIIMXCS B TMpoIlecce CaMoi
AIEPHOU pEaKIUU.

10. Kakwe BemecTBa M3 TEPEUYUCICHHBIX HIKE MOTYT OBITh WCIIOJIb30BAaHBI B
AJIEPHBIX PEAKTOPAX B KAYECTBE 3aMEJINTENIECH HEUTPOHOB?

A.T'padur. b. Kagmuii. B. Tsxenas Bona. I'. bop.

1) AwuB. 3) Aub.

2) bul. 4HBul.

11. Bompoc ¢ npodeccrnoHanbHOM HAMPaBIEHHOCTHIO:
Juas 15.01.38 Omnepartop-HajJagunK MeTALI000padaTHIBAKOIINX CTAHKOB

1.ITouemy BakyyMHBIE (DOTORIEMEHTHI JENAlOT C IIE3UEBBIM TOKPHITHEM

karoga? (OTBet: Takue (HOTOIIEMEHTHI IPeIHa3HAUYEHBI JIsl PA0OTHI PU 00ITyYEeHUU

BUJIMMBIM CBETOM)
2. Jlnst oOHapy»XeHUsT MeCTa TeUd B TPYOONpPOBOAAX, 3apBITHIX IIYOOKO B 3€MJIIO, B
TPAaHCHIOPTUPYEMYIO KUJIKOCTH JTOOABIISIIOT HEKOTOPOE KOJUYECTBO PATUOAKTUBHOIO
BEIIIECTBA. 3aT€M MPOXOAAT BAOJIL TPYOONPOBOAA CO CUECTUYMKOM, PETUCTPHUPYIOIIUM
paguoakTuBHOE u3iydeHHe. OOBICHUT, KaK ONPEAeNsIioT MEeCTO Te4d B
TpyOomnpoBoaax TakuM crocodom. (OTBer: B MecTax Teun paiioakKTUBHOE U3TyUYCHUE
CUJIbHEE).
3.1 KOHTpOJISI BBICOTHI YPOBHSA XKUIKOCTH HCHONB3YIOT paauounsoron Co-60.
OOBSCHUTH MPEUMYIIECTBO TAKOTO METOAA KOHTpOJsl. (DTa cucTeMa OKa3bIBaeTCs
BecbMa (P PEKTUBHON TTPU U3MEPEHUN YPOBHS PACIUIABIICHHOTO METajlla B 3aKPHITOM
cocyle, Korjaa U3MEpeHHs OOBIYHBIM CIOCOOOM (C  TOMOIIBIO  IMOTIJIaBKOBBIX
MEXaHU3MOB, CMOTPOBBIX OKOH HJIHA (OTOAIEMEHTOB) 3aTPyIHEHBI WM IPOCTO
HEBO3MOJKHBI).
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OTBETbBI

5

6

10

24

2
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2. OneHOYHbIE MATEPHAJIbI VISl Py0eKHOr0 KOHTPOJIA

Kpurepuu oieHKM KOHTPOJIBLHBIX PadoT.
PekoMmeHnmyeMble KpUTEpUU OIIECHUBAHUS PACYETHBIX 3a/1a4:
2 Oamia — TPUBEACHO TMOJIHOE NPABWIHHOE PEIICHHE, BKIIOYAIONIEe CIIEIYIONNe
AIIEMEHTHI:
o 3anucanbl pU3HUECKUE 3aKOHOMEPHOCTH, TPUMEHEHUE KOTOPBIX HEOOXOAMMO U

JOCTATOYHO ISl peLIEHUs JaHHOW 3a1a4u;

J BolnosiHEHBI HEOOXOAMMBIE MAaTEMATHYECKHE NpeoOpa3oBaHUs W PacUEThbI
(BO3MOXXHO, C BBIYUCJICHHEM IPOMEKYTOUHBIX BEJIMYMUH, TO €CTh «IIO YaCTIM»),
MOJIy4eH BEPHBIM OTBET (IIPU OKPYIJIEHUH MOTPEIIHOCTh HE A0DKHA mpeBbimath 10%)
C YKa3aHUEM €JIMHUI] U3MEPEHHUSI.

1 Gayin — mpUBEIEHO HETIOJIHOE PElIeHUE WK PEIIeHUe, COJeprKallee OINOKU:

o 3anucaHbl He Bce HEOOXOUMbIE AJIs peleHus] GPU3NYeCKue 3aKOHOMEPHOCTH;
NJIn
o B 3anucsax HeoOXOAMMBIX HJisi peleHdus (U3UYECKUX 3aKOHOMEPHOCTSAX

MMECIOTCS OIITNOKHU;

NJIN
JlomyuieHsl OIMOKY B MaTEMAaTUYECKUX TPEOOPA30BAHUAX WIIH BHIYUCICHUSX.

0 GayyoB — pelieHue 3a/1a4M MOTHOCThIO HeBepHOoe NJIN oTcyTCTBYy T.
PexoMeHyeMblie KpUTEpHUH OIICHUBAHKS KA4eCTBEHHBIX 3a1a4:

2 Oamia — TOPUBEACHO TMOJIHOE NPABWIHHOE PEIICHHE, BKIIIOYAIONIEE CIIEIYIONNe
DIIEMEHTHI:

o Bepno ykazanbl ¢usuueckue sBuenus WJIM  3ammcanbl  puzmdeckue

3aKOHOMEPHOCTH, MPHUMEHEHHE KOTOPBIX HEOOXOJMMO M JOCTATOYHO IS PEIICHUS
JIAaHHOM 3aJ1a4Hu;
o [IpoBeneHbl KOPPEKTHBIE pacCykaAeHus, CHOPMyITUPOBaH BEPHBIN OTBET.

1 Gayut — MpUBEICHO HETIOTHOE PEIICHUE WK PEIISHHE, COJePKAIIEe OINOKH:
J 3amucaHbl HE BCe HEOOXOMUMBIC sl pelieHus (U3WUecKue SBICHHUS U

3dKOHOMCPHOCTH,

NJIN
o BepHo ykazansl Bce HEOOXOoaMMbIe ISl pEIICHHS (U3UYECKUE SBICHUS U

3aKOHOMEPHOCTH, HO OTBET SIBHO HE CPOPMYJIMPOBAH;

NJIn
VYka3aHbl pU3NUECKHE SIBJICHUS U 3aKOHOMEPHOCTH, HO B MPUBEJIEHHBIX PACCYXKICHUIX

COJIEpIKATCS OLINOKH.

0 GamoB — pelieHue 3a7a4u NoaHocThio HeBepHOoe MJIN oTcyTcTBYeT.
IlepeBoa B nATHOAIIBHYIO CHCTEMY:

«5» «4» «3» «2»

11-12 6amios &-10 GamoB 5-7 6ayu1oB 4 0aJyUI0B U MEHBIIIE
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Juas 15.01.38 Onepartop-HajJagunuK MeTALI000padaTHIBAKIINX CTAHKOB

Kontpoabnas padora Nel
«Mounexyasipaas GU3MKa ¥ TEPMOAMHAMHUKA)

Bapuanr 1
3amaya Nel. Omnpenenure CpegHIO  KBAAPATUUYHYKD  CKOPOCTh  MOJIEKYJ
OJIHOATOMHOT'O HJICATbHOTO Ta3a, HAaXOJAIIerocs moj jaasienueM 5 ¢ 10° Ila, eciu
KOHIIEHTpaus Moaekyn 10%° M, a macca kaxmoi Mosiekybsl 3¢ 10726 kr
3agaua Ne2. Onpeennre Maccy a3ora B COCYE, EMKOCTBLIO 4 » 107 M *, HAIlOJHEHHOrO
nox aasienurem 2 10° ITa npu temneparype 30°C.
3agaya Ne3. 3a muki TerioBas MalllMHA IOJYyYaeT OT HArpeBareiisl KOJWYECTBO
temwnotel 300 Jx u otmaer xomomunbHuky 250 J[x. YUemy paBen KIIJ] Tenmosoii
MAIIHBI?

3agaum ¢ npodecCHOHATIBLHOM HANIPABJIEHHOCTHIO

1. UcnipiTaHue Ha TEPMETUYHOCThH Ta30BbIX CHCTEM IMPOBOJST CXKAThIM BO3JAYXOM MOJ
napienuem 108,3 klla. IlpeamonokuB, 4TO HCIHBITHIBAEMas CUCTeMa TE€pMETHUYHA,
ONpPEACTUTh CPEIHIO KBAJIPAaTUUYHYK) CKOPOCTh MOJEKYJ BO3JayXa IIpU HTOM
JIABJICHUH, €CJIU ero TIOTHOCTh 1,35 kr/m>.

2. Azot maccoii 300 r mpu Temnepatype 280 K oka3bIBaeT naBieHue HA CTEHKU
6amtona pasaoe 8,3*10% ITa. Yemy paBeH 00bem raza? MonspHas Macca a30Ta
M(N,)=0,028 kr/M01b.

KourpouabHas padora Nel
«MounerysipHas GU3MKA ¥ TEPMOAMHAMHUKA)
Bapuanr 2

3agaya Nel. Omnpenenure CpeqHIOI KHHETHYECKYIO DSHEPIUI0 IMOCTYyNATEIbHOIO
JBUKEHHS MOJIEKYJ OJHOATOMHOIO HJ€albHOro rasa npu gasiaenun 10° ITa.
KonnenTpanus Monexys raza 2,7 ¢ 102 m.
3agaua Ne2 Kucnopon, Haxoxutcs nox gasienuem 10 ° ITa u 3anuMaer 00bem 2 <1073
m>. KakoBa Temmeparypa Kuciaopoaa Maccoii 2 ¢ 102 kr?
3amaya Ne3. Cmemanu 40 1 Boasl nipu Ttemreparype 20 °C u 22 1 npu temneparype
55 °C. Onpenenurte TeMnepaTypy CMECH.

3amayu ¢ npodeccuoHAIBLHON HANIPABIEHHOCTHIO

1. ®usnueckas armMocdepa COOTBETCTBYET JABICHUIO CTOJI0A PTYTH BbICOTOM 760 MM

npu 0°C u oGosnauaercs amm. Texnuueckas armocdepa paBHa 1 Kr c/cM? M mmeeT

o0o3HaueHue am. Boipasuth 00e BenuuuHbl B equHuiiax CU u HallTH COOTHOIIEHUE

MEXy HUMHU.

2. UcnpiTanne Ha TePMETUYHOCTD Ta30BBIX CUCTEM IPOBOJMST CHKAThIM BO3YXOM O]

nasinennem 1083 klla. IlpenmonokuB, 4TO MCHBITBIBAEMas CHCTEMA T'€pPMETHYHA,
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ONPEJICIINTh CPEOHIOK KBAAPATUUYHYKD CKOPOCTh MOJIEKYJ BO3yXa MpPU OSTOM
JIABJICHUH, €CJIU ero TIOTHOCTh 1,35 kr/m>.

KourpouasHas padora Ne2
«JIeKTpUYecKoe noJjie. 3aKOHbI NOCTOSIHHOTO TOKA»

Bapmuanr 1
3agaua Nel. B kepocune pacnonoxken 3apsag B 1,5 10° K u na paccrosuun 0,006 m
IPUTATUBAET K ceOe BTOpoii 3aps ¢ cuioi 2 * 10 °H. HaiinuTe BelIuuuHy BTOPOIO
3apsiaa.
3agaua Ne2. Kakoe cedeHue JODKEH MMETh MEIHBIA MPOBOJ, €CIW TPU CHUJIC
MpoTEKaromero o Hemy Toka 160 A mortepsi HanpsbkeHus: coctaBisger 8 B. JlnunHa
MPOBO/IA, MOJBOISIIETO TOK K MOTpeduTento, paBHa 70 M.
3agaua Ned. Ompegenure HampspKeHUE Ha 3aXKuUMax OaTapew, eClu JiBa dJEeMEHTa
coenuHeHbl mnapawienbHo. IlepBeiii snement umeer IJC 2 B u BHyTpeHHee

conportusienue 0,6 Om. Bropoit umeet IJIC 1,5 B u BuyTpennee conportusienue 0,4
Owm.

3agaum ¢ npodecCHOHATIBLHOM HANIPABJICHHOCTHIO

1. DnekTpudecKknii masIbHUK paccuuTaH Ha Hanpsbkenue 120 B npu toke 0,6 A. Kakoe
KOJMYECTBO TEIJIOTHI BBIACIUTCA B NMasibHUKE 32 1 OMHUH pabOTHI.

2.JIpu BJEKTPOHHO-IYYEBOM KHHECKONE MCIOJb3YETCS DSHEPrusi 3JIEKTPOHOB,
MPOIIEAIINX YCKOPSIOUIEE 3JIEKTPUUYECKOE MOJIE C Pa3HOCThI0 morteHuuanoB 40 kB.
ONPENEINUTh SHEPTUIO JIEKTPOHOB.

3. Onpenenuts KIIJl snexrpuueckoro mnasuibHUKa conpotuBienneM 20 OM, ecinu
nasuibHUK Maccoit 0,2 xr npu Toke 4 A HarpeBaercs Ha 600°C 3a 4 MuH.

Kountpouabnasi padora Ne2

«JIeKTpUYecKoe 1noJjie. 3aKOHbI MOCTOSIHHOT0 TOKA)
Bapuanr 2
3agaua Nel. B kepocuHE pacmonoKeHsl 1Ba TOYEUHBIX 3apsaaa 1o 6°10° K. Ha xakom
PacCTOSIHUM IPYT OT JApYyra HaJo0 PACMOJIOKUThH 3apsAbl YTOObI, CUjla B3aUMOACHCTBUS
Mexay HuMHu Obuia paBHa 0,6 H.
3agaya Ne2. Onpenenure Cuiay TOKa, IPOXOASALIErO MO MEAHOMY MPOBOAY JJIMHOU
100 M 1 mIomiapko nonepeyroro ceuenus 0,5 mm? mpu Hanpsbkeauu 6,8B.
3agauya Ne3. Yemy paBubl DJIC u BHyTpeHHEE COMPOTUBIICHHE OaTapeu, eclid Tpu
OJIMHAKOBbIE TasibBaHUYecKuX 35eMenTta ¢ DJIC 1,5 B u BHyTpeHHUM CONPOTUBICHHEM
0,3 OM CoeMHEHBI: a) MOCIEA0BATENbHO; 0) MapaieIbHO.

3anayu ¢ npodeccuoHAIBLHON HANIPABJIECHHOCTHIO

1. Munmmmamnepmerp co mkanoud or 0 mo 50 menennii mmeer neny aenenus c=5000
MKA/nen u BuyTtpeHHee comnportupieHue 200 Om. Kakoit pe3suctop u Kak €ro Hy>KHO
BKJIFOYUTh COBMECTHO C MPUOOPOM B I€Mb, YTOOBI 3TUM NPHUOOPOM MOMKHO OBLIO
U3MEPATH TOK 10 1 A?
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2. I'enepatop ¢ D/AC ¢ = 80 B u BHyTpeHHUM conpotuBieHueM r = 0,2 OM coequHeH
co muTkoM conpotusiaeHreM R = 0,5 Om. ConpoTuBieHue nNoABOAAIIMX TPOBOJAOB R,
= 0,1 Om. OnpenenuTh: CUly TOKAa B LIENU, HANPSHKEHUE HA IIUTKE, TOK KOPOTKOIO
3aMBbIKaHHSI.

3. Bempsamurens uMmeeT BbixoHy0 MomHocTh 60 kBT (MIIII-1000). Kakoit Tok maet
3TOT BBIIPSAMUTENb NPH HarpskeHuu 60 B?

KonrpoJuabHas padora Ne3
«MarauTHoe nmoJse. JJIeKTPOMATHUTHAS HWHYKIIHD)

3agaya Nel. CkonabKO BHUTKOB JOJDKHA COAEPKaTh KaTyllka C  IUIOLIAJIbIO
nornepeynoro ceyenus 50 cm?. Ipu M3MEHEHUM MArHUTHOM MHIYKIUHU KaTymku ot 0,2
10 0,3 Tn B Teuenue 4 mc B Helt Bo30yxaanack DJ1C 10 B.

3agaua Ne2. Ompenenuth BpeMs, B TE€UEHHE KOTOPOrO B OOMOTKE BBIIECTUTCS
KOJIMYECTBO TEIUIOThl, PABHOE SHEPrMM MArHUTHOTO TIOJII B  CEPACYHHKE
anekTpoMarauta. OOMOTKa »dJeKTpoMarHuTa wuMeeT wuHAyKTuBHOCTH 0,8 T'H,
conpotupieHre 15 OM 1 HaXOUTCS MOJT TOCTOSTHHBIM HANPSKEHUEM.

3agaua Ne3. Cuna JlopeHna, neiicTByomas Ha 3J1eKTpoH, pasHa 51071 H. C kakum
YCKOPEHUEM JABUKETCS 3JIEKTPOH B OJJHOPOJHOM MAarHUTHOM MOJi€ (BEKTOp MarHUTHOM
VMHIYKIUHU NEPHEHANKYJIIPEH BEKTOPY CKOpOCTH) ¢ uHaykuuein 0,06 T

3agaum ¢ npodecCHOHATIBLHOM HANIPABJICHHOCTHIO

1. IIpu paGoTe Ha CTPOUTENBHBIX IUIOMIAIKAX YaCTO HCIOIB3YI0 TPOMKOTOBOPHUTEIIH.
[TpuHun paboThl AMHAMUYECKOTO T'POMKOTOBOPHUTENST OCHOBAaH Ha B3aMMOJACHCTBUU
MIPOBOJHUKA C MArHUTHBIM MoJieM. OnpenennTh CUILy, IEUCTBYIOLTYIO Ha IPOBOIHHK C
TOKOM B MarHuTHOM mnoJjie ¢ uaaykuueit 20 mTn, ecnu cuna Toka B mpoBojgHuke 70 A,
a JUIMHA aKTUBHOW YaCTW MPOBOJHHUKA 5 CM. JIMHMM WHIYKUHUM TOJISI U TOK B3aUMHO
MEPIEHIUKYISIPHBI.

2. DIEKTpOH B KMHECKOIE, YCKOPEHHBIM pa3HOCThIO MOTEHIMaNoB 1 kB, BieraeT B
OJHOPOJTHO€ MATrHUTHOE TMOJIE, MEPIEHAUKYJSIPHOE HANPABICHUIO €r0 JIBUKCHMUS.
Nunyxuus nons 1,19 mTn. Haitu paauyc KpuBU3HBI TPAEKTOPUU JIEKTPOHA.

3. PoTop reneparopa nepeMeHHOro TOKa MpeAcTaBisieT cOO0M KaTyIIKy, COIEPKAILYIO
OOJIBIIIOE KOJIMYECTBO BUTKOB. OmpenenuTe WHIYKIMIO MarHATHOTO MOJS M BpeMs
M3MEHEHWS] MArHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO KATYIIKY, €Clu oOHa coaepxkut 100
BUTKOB, Kaxablil Iuiomanso 1200cM?, a MATHUTHBIA MOTOK MIPOHU3BIBAIOIINN OJIUH
BUTOK, paBHOMepHO n3MeHsieTcs Ha 0,3 B0 Tak, uro 3/]C unaykuuu paBHa 1,2 B.

KonTpoabnasi pabora Ne3
«MarauTHoe noJjie. JJIeKTPOMATHUTHAS UHAYKIIASD)

3amaya Nel. Kakas cuia TOka BO3HUKAeT B NPOBOJHHMKE, €CIM €ro 3aMKHYTh
HakopoTko? Comnportusienue uenu 0,5 OMm. [IpoBogHuk ¢ akTUBHON JinHON 20 cM
JBIKETCSI CO CKOPOCTHIO 15 M/C mepneHauKyIsIpHO JTUHUSM WHIYKIIUA OJHOPOJTHOTO
MAarHUTHOTO NOJIst ¢ nHayKuuen 3 T
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3amauya Ne2. Haiinute BpeMsi U3BMEHEHUSI MArHUTHOTO TIOTOKA U CHITY MHAYKIMOHHOTO
TOKa, €ciIu compoTuBiieHMe mnpoBogHuka 0,24 OwM, MarHuTHBIA  IIOTOK,
MPOHU3BIBAIONIMN KOHTYp MPOBOJHKKA, paBHOMEpHO u3MmeHuica Ha 0,6 BO Tak, 4to
OJC unaykuun okazanock paBHoi 1,2 B.

3agaya Ne3. Onpenennuts HEHTPOCTPEMUTENBHYIO CHITY, IEUCTBYIOIIYIO Ha MPOTOH B
OJTHOPOJHOM MarHuTHOM noJjie ¢ unaykuuen 0,02 Tn (BeKTOp MarHUTHOM MHAYKIMU
NEPHEHANKYJIIPEH BEKTOPY CKOPOCTH), €CIH PaguyC OKPYKHOCTH, IO KOTOPOH OH
JIBUKETCS, PABEH 8 CM.

3agaum ¢ npodecCHOHATILHOM HANIPABJIEHHOCTHIO

1. UemMy paBeH MaKCHMaJbHbI BpalllalONMd MOMEHT CHJI, JCHUCTBYIOIIMX Ha
MPSIMOYTOJIbHYI0O OOMOTKY JJIEKTpOABHUTATENs, coiaepxkairyto 120 BUTKOB MpoOBOjA
pasmepom 3-10° ¢M?, 0 KOTOpPOH MPOXOAMT TOK cuioii 20 A, B MATHMTHOM IIOJIE C
uHaykuueit 1,4 Tn?

2. Karogupie nyun (IIOTOK 3JIEKTPOHOB) OTKIJIOHSIOTCS MArHUTHBIMM TIOJISIMU B
ANEKTPOHHO-IIy4eBOM TpyOke. Omnpeaenutre paauyc OTKIOHEHHUS DJIEKTPOHA,
BJICTAIOIIETO B MAarHuTHOE mose, MHAYKnus koroporo 30 mTi, neprneHaukyisipHO
JUHUSAM UHIYKIUU cOo ckopocThio 110 cm/c.

3. CxobKO BUTKOB MPOBOJA JIOJDKHA COAEpKaTh OOMOTKA Ha CTAJIbHOM CEPJICUYHUKE C
nonepeunsM ceueHneM 40 ¢cM?, 4TOOBI B HEM IPH M3MEHEHHH MAHUTHOTO IIOTOKA OT
0,2 Tn no 1,2 Tn B Teuenue 7 mc Bo3Oyxaanachk DJIC unaykiuu 150 B?

KonrpoabHas padora Ne4
«KoJge0anus 1 BOJHBD»

3agaua Nel. Tok B KojebaTeIbHOM KOHTYpE U3MEHSETCSI CO BPEMEHEM 10 3aKOHY 1 =
0,02c0s628t. HaliTh MHAYKTUBHOCTh KOHTYpPA, 3Hasl, YTO EMKOCTh €ro KOHJIeHcaTopa 2
« 107 @.

3agaua Ne2. Tpancdopmarop, comepkamuii B NEepBUYHOM OOMOTKE 720 BHUTKOB,
noBeimaetr Hampsbkenue ¢ 220 B nmo 600 B. Omnpenenure kodpduiiveHt
TpaHchOpMaIMK, YKHCIO BHUTKOB BO BTOpPUYHOW 00MOTKe?  BbIsicHHUTE, B Kakou
0OMOTKE MPOBOJ UMEET OOJIBIIYIO IJIOLAAb TONEPEYHOr0 CEUSHUS?

3amaya Ne3. B uenb nepeMeHHOrO0 TOKa CO CTAaHAAPTHOW YacTOTOM BKIIOUEHA
KaTylka ¢ MHAyKTUBHOCTBIO 80 MI'H. Haiinure nelicTByrolee 3HaUEHUE HANIPSIKEHUS
Ha JAHHOM Y4acTKe LU, €CJIU JEHCTBYIOLIEE 3HAYEHUE CUIIbI TOKA PaBHO 2 A.

3agaum ¢ npodecCHOHATIBLHOM HANIPABJIEHHOCTHIO

1. lens, cocTosimas U3 MOCJEAOBATEIFHO BKJIFOYEHHBIX aKTHUBHOT'O CONPOTHUBIICHUS
120 Om u koHzaeHcatopa €MKOCThIO 45 MK®D, NMpPUCOEIWHEHA K TOPOJACKOW CETH
nepeMeHHoro Toka ¢ yacrorod S50 I'm u nHampsbkenuem 127 B. Omnpenenute
aMIUTUTYTHOE 3HAYEHUE CUIIBI TOKA B IIEITH.

2. Yucno BUTKOB MEPBUYHON OOMOTKHM TpaHcPopMaTopa JIsl JIEKTPUUECKOTO 3BOHKA
paBHo 880 npu Hanpsbkenuu B cetr 220 B. Bropuunas oOMOTKa ©MeeT TpH BbIBOJIa HA
HarnpsbkeHre cootrBeTcTBeHHO 4 B, 6 B u 9 B. Omnpenenure 4uciio BUTKOB BO

BTOPUYHON OOMOTKE.
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3. JIns koopauHanuu paboThl HA CTPOMKE UCTIONIB3YIOT TPO(ECCHOHANIBHBIE PAIMH JIJIsI
cTpoutenend. PaguocBsA3b OCYIIECTBISIETCS B TPa)XXTaHCKOM auana3oHe 4vactor. Ha
KaKOW 4acToTe pabOTarOT panuu, eCiau IauHa BOTHBI 0,69M.

KourpouasHas padora Ne4
« KoJsieOanust 1 BOJIHBD)

3agaya Nel. 3HaueHue cuibl TOKa, M3MEPEHHOE B aMIlepax, 3aJaHO YpPaBHEHUEM
1=0,28s1n507t. Onpenenure aMIUIUTYy CHIIbI TOKA, YACTOTY U TIEPHO/I.

3apaya Ne2. HamnpspkeHue B nmepBuyHOM 0OMoTKe TpaHchopmaropa 120 B, cuma Toka
B Hell 2 A. Hanpsikenue Bo BropuuHOil oOMoTke 30 B. Omnpenenure xoddduiiieHt
TpaHchopMaIiK, CHUIy TOKa BO BTOpUYHOM 0OMOTKe. BoigcHurte, Tpancdopmarop
SBJISIETCS MOBBIIAIOIINM WM HOHWKAIOIIAM.

3agaua Ne3. Onpenenure MHAYKTUBHOE, €EMKOCTHOE, MOJHOE COIMPOTHUBIICHUE IICIH,
caBur ¢a3 Mexay CWION TOoKa W HanpsbkeHwem. [Ipw ycrioBuu, 4TO B IIETbH
NEPEMEHHOr0 TOKA CO CTaHJAPTHOW YaCTOTOM, MOCIEA0BATEIBHO BKIOYEHBI PE3UCTOP
conporuBienuemM 21 Owm, karymka c¢ uHAyKTHBHOCTBIO 0,08 I'H, KOHAEHcaTop
€MKOCTBIO 82 MKD.

3agaum ¢ npodecCHOHATIBLHOM HANIPABJIECHHOCTHIO

1. K ropojckoii cetu nmepeMeHHOT0 TOKa ¢ HampsbkeHneM 127 B mpucoennHeHa 1emnb,
coCTOsIIasl U3 TMOCIE0BATEIbHO BKIOYEHHBIX aKTUBHOTO comnpoTtuBieHus 100 Om u
KoHJieHcaTopa. Ompenenure eMKOCTh KOHJIEHCATOpa, €CIU aMIUTUTYJIHOE 3HauyeHUe
CHIIBI TOKa B 1ienu 1,4 A.

2. JIsuratens mepeMeHHOro Toka nmotpediser MortHocTh 880 BT npu Hanpspkenuun 220
B u xosdpdummente momuoctu 0,8. Omnpenenuth cuily TOKa, MOTPEOIIEMOTO
AJIEKTPOIBUTATEIIEM.

3. B 1896 rony pycckum ¢uszukom A.C. IlomoBsiM OblTa Tiepenana mepBas B MHUPE
paavorpamma Ha pacctossHue 250 M. Omnpegenure BpeMs MPOXOXKIECHHUS 3TOrO
PacCTOSIHUS paIuOCUTHAIIOM.

Koutpoabnasi padora NeS
«Onruka»

3agaua Nel. [lox kakuMm yriioM BUJEH NepBbId MakcumMyMm? JludppakunoHHas pemerka
conepxkut 600 mrpuxos Ha | mm. Ha pemérky magaer cseT mimmHOM BOJIHBI S00 HM.
3agauya Ne2. B HEKOTOpPYIO TOUKY MPOCTPAHCTBA MPUXOAUT U3JIYUECHUE C ONTUUYECKON
pa3HOCTBIO X0/4a BOJH 1,9 MkM. OnpenenuTb, YCUIUTCA WU OCIAOHET CBET B ATOM
TOYKe, €CJIM JyTMHA BOJHEI 500 HM.
3agauya Ne3. J[nuHa BOJIHBI )KEJITOTO CBETAa MApPOB HATPHUs B BO3AyXe paBHa 589 HM.
KakoBa nnmHa BOJHBI JKEJITOrO CBETAa MNAapOB HATpHUs B CTEKIE C IIOKAa3aTeleM
npenomiienus 1,56.

3anauu ¢ npodeccHOHATIBLHOI HATIPABJIEHHOCTHIO

1. Cxunupap TPUMEHSIOT IJisi pa30aBieHHS JIAKOB W Kpacok. l[IpemenbHBIA yro
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TIOJIHOTO OTPAKEHUs JJIs JIyda CBETa [P MEPEXO0/IE U3 CKUIMAApa B BO3ayX paseH 42°,
Onpeenure CKOPOCTh PACIIPOCTPAHEHHUS CBETA B CKHUIIMIAPE.
2. PeHTreHOBCKOE M3JIydeHHE HMMEET 4acToTy B mpegenax 6*¥10° — 7.5%10" I'n.

OHpeI[eJ'H/ITI) JJINHBI BOJIH 9THUX queﬁ.

3. Ilpu otrnpenke nOMEMEHHS I YJIYUIIEHUS OCBEIICHHOCTH MCIOJIb3YIOT JBa
HCTOYHHKA CBETA, Jaroliue cBETOBbIC MOTOKHU 1o 300 aM Kaxabiii. OHM MOMEIIECHBI Ha
BBICOTE 2M M HA PAaCCTOSAHUM 1M JIpyT OT Apyra HaJ rOPU30HTAJIbHON ITOBEPXHOCTHIO.
UeMy paBHA OCBEIIEHHOCTh HAa TOBEPXHOCTHU HA CEPEIUHE PACCTOSIHUS MEXKAY HUMH U
B TOYKaX MOJ MICTOYHHWKAMH CBETA.

KonTpoabnasi padbora NeS
«Onruka»

3agaya Nel. Ha nudpakunonHyio pemeTky, HalpaBjieHa MOHOXpOMaTHYeCKasi BOJIHA,
noctosiHHasi koTtopoit paBHa 0,01 mM. [lepBbrit AubpaKIUOHHBIN MAaKCUMYM TOJTy4YeH
Ha DKpaHe, CMEIIEHHOM Ha 4 CM OT IEpBOHAYAJILHOIO HAIIpaBJeHUs cBeTa. PaccrosiHue
MEXAY O3KpaHOM M pemerkod paBHo 70 cm. Omnpeaenuts AJIWHY BOJIHBI
MOHOXPOMAaTHYECKOTO U3TyYEHHUS.

3apaya Ne2. /[Ba kOorepeHTHBIX J1y4a ¢ JuinHamMu BOJIH 504 HM IepeceKaroTcsi B OHOU
TOYKE Ha SKpaHe, ONTHYECKas pa3HOCTh Xojaa Jiyduell paBHa 18,14 mxMm. Uro Oyner
HaOII0/IaThCs B ATOM TOUKE: YCUJICHUE WU OCJIa0JIEHUE CBETA.

3agaya Ne3. /[nuHa BOJIHBI, COOTBETCTBYIOIIAsA KPACHOM JIMHUM CIEKTPA BOJIOPOJA, B
BakyyMe paBHa 656,3 HM, a B cTtekie — 410 um. Onpenenuts mokazaTeiab NPeIoMIICHUS
CTEKJIa JIJIsl TOTO CBETa?

3amayu ¢ npodeccHoHAIBLHON HANIPABJICHHOCTHIO

1. Onpenenure CBETOBYIO OTJaUy AJIEKTPUUYECKOM JaMIibl, eciii oHa u3inydaer 110 Tx
SHEPIUM B MUHYTY, a €€ MOIIHOCTh paBHa 80 BT.

2. Ocsemennocts xuinoi komHatel 20 M> paBaa 150 nk. Ompemenute, Kakoe
KOJIMYECTBO CBETOAMOJHBIX JaMIl HEOOXOAUMO ISl OCBELICHUS] JAHHOW KOMHATHI,
€CJIM BEJIMYMHA CBETOBOI0 OTOKA OAHOM JlaMmbl 600 M.

3. DJIEKTPOHBI JOCTUTAlOT aHOJAA PEHTTEHOBCKON TpyOKH, MMes ckopocTh 1,2*10°
km/c. [Toa kakuM HamnpsbkeHueM padbortaet Tpyoka?

KonTpoabnas pabora Ne6
«KBanToBasi pusnka»

3agaua Nel. Haiftu BenmuuuHy 3anmuparoniero HanpspKeHus ajist (OTOIIEKTPOHOB NP
OCBEUIEHUH MeTauia cBeroM ¢ JiuHod BouHbl 350 HM. Kpacnas rpanuna
dorosdpdekra mas meramia 6,2 « 107 cwm.
3agaua Ne2. PaccumrtaiitTe, 3a Kakoe BpeMs KOJHMYECTBO aToMoB MHoma- 131
ymenbmmmres B 2000 pas. Ilepuon momypacnana pagnoakTuBHOro nona-131 pasen 8
CyT.

83



3agaua Ne3. Paccunraiite SHEPTHIO CBS3U U YIEIBHYIO YHEPTHUIO CBSI3U, J€(EKT MacChl
aapa yraepona '%C.

3agaum ¢ npodeccnoHAIBLHOI HANIPABJIEHHOCTHIO

1. JlaTuviky OBUKEHUSI UCTIONB3YIOT JJI YIPABICHUSI CBETOM B IMOJBE3]IC, HA BXOJE B
JIOM U B apyrux mectax. KagmueBsie (hOTORIEMEHTHI JIe)KaT B OCHOBE MX YCTPOWCTRA.
Bbyner nu pabotath (OTOIIEMEHT, TO €CTh, BOZHUKHET JU (POTOIP(HEKT B KaIMUU 10T
JedcTBUEM 00JTyYeHHUsI, UMEIOIIETO JUIUHY BOJHBI 450HM?

2. Jlazep kpacHoro usera mMmeeT JIMHY BOJHBI 650 HM. OnpeaenuTs MOIIHOCTb
W3JIy4EeHUs Ja3€PHOrO HUBEIUPA, €CIM 3a 1¢ n3nyuaercs 9-10%* poronos.

3. Kpacnas rpanuna dotodaddexra mis Kaausi COOTBETCTBYET JUIMHE BOJHBI 0,6 MKM.
Omnpenenuth pabOTy BBIXO/A SJIEKTPOHOB U3 KaJusl.

Kountpoabnas padora Ne6
«KBanToBas ¢pusuka»

3agaua Nel. K BakyyMHOMY (DOTO3JIEMEHTY, Y KOTOPOTO KaTOJ BBINOJIHEH U3 LIE€3US,
IIPUJIOKEHO 3anuparoiee HanpspkeHue 3 B. [Ipu kakoi 1nyHE BOJHBI NaAarolIero Ha
KaToJ| CBETa MOSIBUTCS (DOTOTOK.

3apaua Ne2. Onpenenute 1eQeKkT MacChl, JHEPTUIO CBS3U U YACIBHYIO SHEPTHIO Sapa
azota '4-N.

3agaua Ne3. Snpo usoroma BucMyta 2!g;Bi momyumiiocs W3 Apyroro sapa mocie

IIOCJICA0BATCIIbHEBIX O- U B-paCHa,ZIOB. Yro 310 32 H,I[pO?

3amauu ¢ npodeccuoHATIBLHON HANIPABJICHHOCTHIO

1. ITaparomue Ha katox poToHbl B DOII BEIOMBAIOT U3 HETO (POTOAIEKTPOHBI, KOTOPHIE
YCKOPSAIOTCS PAa3sHOCTHIO MOTEHLIUATIOB U 00MOapaupyoT (ayopecuupyomuil 3KpaH,
KOTOPBIN MpHU MOMNAJaHUU KaXA0r0 IEKTPOHA POXKAAET BCIBIIIKY cBeTa. OnpenenuTh
KMHETHYECKYIO SHEPIui0 (OTOAIEKTPOHOB, €CIM padOTa BBIXOJA 3JIEKTPOHOB paBHA 2
»B, ecnn MHA BOJHBI NaAArOIIEro Ha KaTo cBeTa paBHa 840 HM.

2. Kakas HauMeHbllIag JJMHA BOJHBI HMCIYCKA€MOI'O PEHTIC€HOBCKON TpyOKOMH
U3ITy4EHHUs], €ClIi OHa paboTtaet npu HanpspkeHuu 70 kB.

3. Ilpu mpoBeneHUU CTPOUTENBHBIX M OTIEIOYHBIX PA0OT MCMONB3YIOT Ja3€pHBIE
YPOBHH U JIa3€pHBIC PYJIETKH. MOIIHOCTh M3JIy4ECHMS JIA3€PHOU PYJIETKU C JUIMHOU
BoIHBL A = 600 HM paBHa P = 2 MBT. Onpenenure uucio ¢GpoTOHOB, U3ITy4aEMBIX
pyJeTkoi 3a lc.
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3. OneHoYHBIE MAaTEPHAJBI VI IPOMEKYTOYHOM aTTeCTAllUN
Kpurepuu ouenku

3a kax70e 3a7aHie MmepBoil YacTH BhIcTaBisieTcs: 1 Oamn mpu mpaBuibHOM OTBeTe, 0
OaJIJIOB — IPU HEMPABUIIBHOM OTBETE.
3ananue Nel9 Bropoit yacru:
2 Oamia — MOPUBEACHO MOJIHOE NPABUIBHOE PEIICHHE, BKIIOYAIOLIEE CIEIYIOLNe
AIIEMEHTBI:
- 3anucanbl (U3MYECKUE 3aKOHOMEPHOCTH, NMPUMEHEHHE KOTOPBIX HEO0OXOAMMO U

JIOCTATOYHO ISl pEIICHUS TaHHOW 3a1a4uH;

- BpmonHeHB HEOOXOAMMBIE MaTeMaTHYECKHE MPeoO0pa3oBaHUS W PACUETHI
(BO3MOXXHO, C BBIYUCICHHEM IPOMEKYTOUHBIX BEJIMYHUH, TO €CTh «II0 YacTIM»),
MOJIyY€H BEPHBII OTBET (MpH OKPYTIECHUH MOTPEIIHOCTh HE JOJKHA TpeBblaTh 10%)
C YKa3aHHUEM €JIMHUIl U3MEPCHHUSI.

1 Gam1 — NpUBEIEHO HEMOJIHOE PELICHUE WU PELIEHUE, CoJIepKallee OMMOKU:
- 3anucaHbl He BCe HEOOXOIMMBIE JIs PEIICHHs (PU3NYECKHE 3aKOHOMEPHOCTH;

NJIn
- B 3zanmcsx H€06XO,Z[I/IMBIX AJI1 pCIICHUA (bI/ISI/I‘IeCKI/IX 3dKOHOMCPHOCTAX HMMCHOTCA

OIIINOKHU;

NJIN
- Jlonymiensl omuOKY B MaTEMaTHYECKUX MTPEOOPa30BaHUAX WM BIUUCICHUSIX.

0 GamtoB — penieHue 3aJa4u NoJaHOCThIO HeBepHOe MJIN oTcyTCTBYET.

3ananue Ne2( BTOpO# YacTu:

2 Oamia — NPHUBEACHO MOJHOE NPABUIBHOE PEIICHHE, BKIIOYAIOLIEE CIEIYIOLINe
DJIEMEHTHI:

- Bepno ykazanel (Qusuueckue sBiaenus WJIM  3anucanel  Pusnyueckue

3aKOHOMEPHOCTH, MPUMEHEHUE KOTOPBIX HEOOXOIWMO W JOCTATOYHO MJIs PEIICHUs
JIJAaHHOM 3aJ1a4M;
- [IpoBeieHbI KOPPEKTHBIE pacCyKIeHHS, CHOPMYJIUPOBAH BEPHBIN OTBET.

1 Gamt — mpuUBEIEHO HEMOJIHOE PEIICHUE WU PellieHne, CoJIepKalee OIMMOKY:
- 3anmcaHel HE BCE HEOOXOAWUMBIC JUIsl peEHIeHHWs (Qu3ndeckue SBICHUA U

3aKOHOMCPHOCTH,

NJIn
- BepHo yka3zaHbl Bce HEOOXOIWMBbIE [UIsl pelIieHHs (U3UYECKUEe SBJICHUS U

3aKOHOMEPHOCTH, HO OTBET SIBHO HE CPOPMYIIMPOBAH;

NJIN
- YKka3aHbI (1)I/ISI/I‘-ICCKI/IG ABJICHHUA MW 3daKOHOMCPHOCTH, HO B HpI/IBGILéHHBIX

PaCCyXJIEHUAX COJIePKATCS OIIUOKH.
0 GamoB — perieHue 3a1a4 MOTHOCTHIO HeBepHOe MJIU oTcyTCTBYeT.

IIepeBoa B nATHOAIIBHYIO CHCTEMY:

«S5» «4» «3» «2Q»
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19-22 Gamos 15-18 GamtoB 11-14 6ammos 10 6atoB 1
MEHbIIIE

IIpuMep 3K3aMeHAIIHOHHOTO BAPMAHTA
Jus 15.01.38 Onepartop-HajJagunuK MeTALI000padaTHIBAKIINX CTAHKOB

Yacrts 1
(HanMIIUTe KPAaTKOe pelleHne 3a1a4i U Bbi0epuTe OYKBY NPAaBUJIBHOIO 0TBETA):
1.

v, M/c
401

Ha rpaduke mnpuBeneHa 3aBUCUMOCTb CKOPOCTH Tejda OT BpPEMEHH IpHu
NpsIMOJIMHEMHOM JBIbKeHHH. Onpenenute 1o rpaguky yckopenue tena. (OTBeT naite
B METPAX B CEKYHY B KBaApare.)

A. 6 M/c®> B. 8m/c? B. 15m/c? T. 20 m/c?

2. ABromoOmins Maccort 1000 Kr ABMIKETCS ¢ MOCTOSHHOM IO MOJYJIFO CKOPOCTBIO IO
BBIITYKJIOMY MOCTY. ABTOMOOWJIb AEHCTBYET HA MOCT B BEPXHEH €ro TOUKe ¢ cujoil F
= 9000 H. Cuna, ¢ KOTOpoi MOCT IECTBYET HA aBTOMOOWJIb, paBHA

A) 1000 H u HanpaBieHa BEpTHUKaJIbLHO BBEPX
b) 19 000 H u HanpaBineHa BEpTUKAIBbHO BHU3
B) 9000 H u HanpaBneHa BepTUKAILHO BHU3

) 9000 H 1 HanpaB/sieHa BEPTUKAIbHO BBEPX

3. C OankoHa ¢ BBICOTBI 5 M OpocarOT MsS4 B TOPU3OHTAJIBLHOM HaIlpaBJICHUU.
HauanwsHast ckopocTs Msiua 7 m/c, ero macca 0,1 kr. Uepes 2 ¢ nmociie Opocka UMITYJIbC
Msiya IpUOJIUZUTENHEHO paBeH

A)0

b) 2,1 xram/c

B) 0,7 xram/c

') 1,4 xram/c

4. B kakux Telmax — TBEPABIX, JKUIAKUX WJIA Tra3000pa3HbIX — IMPOUCXOJUT

b dy3us?
A) TOJNBKO B KUJKUX
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b) Tonbko B TBEPABIX
B) Tosbko0 B ra3000pa3HbIxX
') B TBEPABIX, KUIKUX U FA3000pa3HBIX

5. CKOJIIBKO MOJIEKYJ COAEPKUTCS B Karie Bojbl Maccou 0,3 r?

A. 102 B.10%2 B.3°10?2T.6°10%

6. Kax wu3sMmeHWTCS [AaBieHHE pa3peKEHHOTO OJHOATOMHOrO Tras3a, €clid MpH
YBEJIMYCHUHM KOHILIEHTpAIlMu MOJIEKYJ Ta3a B 3 pa3a ero aOcCoJIIoTHas TeMIlepaTypa
YBEJIMYUTCA B 2 pa3a?

A) yBenuuutcs B 6 pa3

b) yBenuuutes B 2 pasa

B) ymenbmuTcs B 6 pa3

I') ocranercs 6e€3 M3MEHEHMI

¥

|

0 } A

r
-
J

Ha pT—aunarpammMe oTtoOpa)xeHa IMOCIeI0BaTeIbHOCTh TPEX mpoueccoB (I — 2 — 3)
U3MEHEHHUS] COCTOSHUS 2 MOJIb MeanbHOro rasa. KakoBa 3Ta mociaeaoBaTelbHOCTh
IIPOLIECCOB B rase?

A) paciivpeHue — HarpeBaHue — OXJIaXKJICHUE

b) pacummpenue — oxyaxaeHue — CKaTue IpU MOCTOSHHOM TeMIeparype

B) narpeBanue — cxkatue npy MOCTOSHHOW TEMIIEpaType — OXJIaXKICHHUE

') HarpeBaHUE — pacIIMpPEHUE — CHKATHE

8. OtHocuTenbHasi BIAXHOCTh BO3lyxa B 3akpbiToM cocyne 30%. Kakoil cranet
OTHOCHUTENbHAS BIIAXXHOCTh, €CIM O0BEM cocyna NpU HEM3MEHHOW TemIepaType
YMEHBIINTH B 3 pa3za?

A) 60% b) 90% B) 120% I') 100%

9.

P B

o k=

Ha pucynke mnpencraBieH rpaduk IUKIAYECKOTO TpoIecca, MNPOBEAEHHOTO C
OJTHOATOMHBIM HJ€albHbIM razoM. Ha Kakom M3 y4acTKOB BHYTPEHHsISI SHEprus rasa
yBennunBasiach? KoandyecTBo BelllecTBa ra3a MmoCTOSHHO.

A) DA; B)BC; B)AB, I')CD

10. Cunbsl SJEKTPOCTATUYECKOTO B3aUMOJICHCTBHUS MEXKAY JBYMS TOYECYHBIMHU
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3apsUKEHHBIMU  TEJIaMH  paBHbl 0 Monyio F. Kak HM3MEHUTCS MOAYJIb CHII
AIIEKTPOCTATUYECKOTO B3aUMOJECUCTBUS MEXIY 3THMH TEJIaMHU, €CJIH 3aps] KaKJI0Tro
TeJa yBeJIMYUTh B 3 paza?

A) yBenuuutcd B 3 paza

b) yBenuuurcs B 9 pa3

B) ymenbmTces B 9 pas

') ymenbiutes B 3 pasza

11. Kak u3MeHUTCS BEIMYMHA 3aps/a, MPOLIEANIEr0 4Yepe3 IONEPEYHOE CEYCHUE
MPOBOJHUKA, €CJIM CHUJIa TOKAa YMEHBIIUTCSA B 2 pas3a, a BpeMs IPOTEKaHHUS TOKA B
MIPOBOJIHUKE YBEJINUUTCS B 2 pa3za’?

A) HE U3MEHHUTCS

b) yBenuuutcs B 4 paza

B) yBenuuutcs B 2 paza

I') ymenbIuTcs B 4 paza

12.

A
® ——-4———-0

MarauTHoe 1oJe B =B\ +B; CO31aHO B TOYKC A ABYM: ITapaJUICIbHBIMA OJIMHHBIMHA

IIPOBOJTHUKAMU C TOKaMH Iy I 2, PaCIOJIOKEHHBIMU NEPIECHANKYJISPHO IIIOCKOCTH

ueptexxa. Bektopsr 51 m B2 B Touke A HampaBneHH B TIIOCKOCTH depTexka

CJIeAYIOIM 00pa3oMm:

A) B — Buus, B — BBepx

B) 81 — BBepx, 5 — BBepx

B) 81 — pam3, B2 — pHn3

I') 51— BBepx, ”? — BHU3

13. MarauT BBIHOCUTCS W3 AIOMHHUEBOrO Kojbla. HampaBneHue Toka B KOJbIE
MPOTUB YaCOBOM CTPETKU CO CTOPOHBI MarHUTa. KakuM MoJIFocOM MarHuT oOpamieH K
KOJIBITY?

A) TIOJIOKUTENIbHBIM;

b) oTpunarensHbIM;

B) ceBepHbiMm;

I') 10:kHBIM

14.

MaremMaTuyeckuii MasiTHUK C IEPUOAOM KoJieOaHui 7 OTKJIIOHWIM Ha HEOOJBIIION Yro

OT TOJIOKEHHSI PABHOBECHS U OTIIYCTWIM C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO (CM.
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pucyHok). Yepe3 kakoe Bpemsi IOCIE 3TOr0 IMOTEHIMalbHAs SHEPrus MasiTHUKA B
MEPBBIN pa3 BHOBb JOCTUTHET MakcuMyMa? COMpOTUBIICHHEM BO3AyXa MPEeHEOPEYb.

1 1 |
A4 B8 B2 N7

Kak u3MeHuTcs nepro COOCTBEHHBIX JIEKTPOMAarHUTHBIX KOJIEOAHUN B KOHTYpE (CM.
PUCYHOK), €CJIM K04 K nepeBecTy u3 nosioxeHus 1 B mojgoxenue 27

A) ymensmuTes B 4 pasa

b) yBenuuures B 4 paza

B) ymenbuTces B 2 pasza

') yBenuuutes B 2 pasa

16.

}

21

A

-

L

Lyl 4

Ha pucyHnke nzo0OpaxeHa quarpaMMa SHEpreTuueckux ypoBHeit atoma. Kakoit nudpoit
0003Ha4YeH IMepexo/i, KOTOPhIH COOTBETCTBYET H3IYYE€HHUIO (POTOHA C HaUMEHBIIEH
SHEpruen?

A)l b)2 B)3 N4

17. Ha pucynke npencraBieH pparment [lepuomnnueckoii cucremsl snemenToB . .
MenpaeneeBa. [log HazBaHHEM Ka)XIOr0 3JIEMEHTA MPUBEICHBI MACCOBBIE YHUCIIA €T0

OCHOBHBIX CTAOMJIBHBIX U30TOMOB. [Ipy 3TOM HMKHUN UHIEKC OKOJIO MAaCCOBOIO YMCIIa
yKa3bIBaeT (B MPOIEHTAX) PaCIPOCTPAaHEHHOCTh U30TOIA B MPUPOJIE.

2 Il Li BTHA 3 Bem uu|4 : 1P B
To3 074 Do 1y, 10,
. Na 11|Mg 12[13 Al
3 [ e Al R
23, P4.,26,25.) 27,
v K 19]Ca  20|Se 21
KA AL CEAILIHA
4 39,; 41,5 40,, 44, 43
129 Cu|30 Zn| 31 G
v W 15§ THI
63,65, [64,,06,,68,] 69,71, 1
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Yuciio NpOTOHOB M YMCIIO HEWTPOHOB B SIPE CAMOrO PACIPOCTPAHEHHOIO HM30TOIA
rajuidsi COOTBETCTBEHHO PABHO

A) 31 npotoH, 38 HEUTPOHOB

b) 69 nporonos, 31 HeWllTpoH

B) 38 nporonos, 31 HelTpoH

I') 38 nmporoHoB, 60 HEUTPOHOB

077 23456 78 fwec
Ha pucynke npezacrapiieH rpaduk U3MEHEHUS YUCIIA SEp HAXOJAIIErocs B IpoOupke
pPaguoOaKTUBHOTO M30TOIA C T€UYEHHEM BpeMeHH. KakoB mepuon mnojypacnaia 3TOro
u3ororna?
A) 1 mecan B) 2 mecsina B) 4 mecsiia 1) 8 mecsiieB

YacTp 2 (HanuuIuTe MOJIHOE pelieHue 3a1a4n):
3agaum ¢ npodecCHOHATIBLHOM HANIPABJIECHHOCTHIO

19. CkopocTh TOUEK paboueil MOBEPXHOCTH HAXKAAYHOTO Kpyra quamerpom 250 MM He
JOJDKHA MpeBbIath 35 m/c. JlomycTuMa oM nocajka Kpyra Ha Baj 3JIEKTPOJBUTATENs,
coseparomiero 2850 o6/MuH?

20. Korma MacnsiHyr0 KpacKy pas3iMBalOT Ha IOBEPXHOCTh BOJbI, HAOIIOIaeTcCs
paayXHasi OKpacka TOHKOM IJIEHKH IIPU OCBELICHUH €€ MapasuleIbHbIMU JTydaMmu. Yem
MO’KHO OOBIACHUTH HAOII01aeMoe siBjieHue?

OTBETHI

—
[\
[O8)
B~
[O
(@)
~
(o¢]
\O

Howmep 10 (11 (12 |13 |14 (15 |16 |17 (18 |19 20

3aaHus]

Omser AI' Al B A AIb B [A B[ B[ |A|A [b |Hems3s |Uurepdepenuus
'V=37M/c[B TOHKHX
MIEHKaX
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IIpuMmep 3K3aMeHANIMOHHOT0 BapHAHTA 2

Yacrte 1
(HanmMUIMTE KPaTKOe pelieHue 3aa4u U BblOepuTe OYKBY NPABHUJIBHOI0 OTBETA):

1. Ha rpa(bmce MpUBCACHA 3aBUCUMOCTL CKOPOCTH TCJIa OT BPCMCHHU IIPpU
HpHMOHHHCﬁHOM JABHUKXCHHH. OHpe,Z[eJII/ITe MOAYJIb YCKOPCHU TCJIA.

v MiC F !
|

A. 6,25 m/c* B. 10,25 m/c®> B. 15 m/c® T. 20 m/c?

2. Ecnu maccy Tena yBennuyuTh B 2 pasa, TO CHIIA TSXKECTH ASHCTBYIOIIAas Ha HETO...

A. YBennuurcs B 4 paza. b. YBenuuunrcs B 2 pasa.

B. Ymenpmuted B 4 paza. I'. YMenbmmrces B 2 pasa.

3. Manpunk Maccoit 30 kr, 6erymnuii co CKOpocThio 3M/C, BCKaKMBaeT Ha TIaTdhopmy
Maccoit 15kr. UeMy paBHa CKOPOCTH TIATGPOPMBI C MATBUYUKOM?

A.1wm/c B.2m/c B.6m/c T.15wm/c

4. ludpdy3us B KUIKOCTH MPOUCXOAUT OBICTPEE MPH TOBBIINICHUHA TEMIIEPATYpHI,
MOTOMY UYTO C OBBIIIEHUEM TEMIEPATYPhI

A) YBEIIMYUBAIOTCS CUJIbl B3aUMOICHCTBUSI MOJIEKYJT

b) yBenuuuBaeTcsi CKOPOCTh TEIJIOBOTO JIBHXKEHUSI MOJIEKYJT
B) sxuzikocTH pacimpsiroTces
[') yMeHbIIat0TCS CHITBI B3aUMOJICHCTBUSI MOJIEKYJT

5. Kak u3MeHuTCs JaBieHuE pa3peKeHHOrO0 OJHOATOMHOIO rasza, €clid a0COJIOTHAsS
TeMIlepaTypa raza YMEHbIIUTCA B 2 pa3a, a KOHUEHTpAIUsi MOJIEKYJ YBEJIUYUTCS B 2
paza?

A) yBenuuutcs B 4 pasza

b) ymenbiuTcs B 4 paza

B) yBennuurcs B 2 paza

') He u3MeHuTcs

6.
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el | B

oL

Ha pucyHke npencrasieH rpaguk LMKIA, IPOBEAEHHOTO ¢ OAHOATOMHBIM HJ€AJIbHBIM
razom. Ha kakoM u3 y4acTKOB BHYTPEHHssI dHEpIHs rasa ymeHplanacsk? Konmuectso
BEILECTBA ra3a MMOCTOSIHHO.
A)DA B)AB B)CD 1')BC
7. Haiitu paboTy, COBEpIICHHYIO Ta30M MPHU MEPEXOE U3 COCTOSIHUSI A B COCTOSTHHUE
B.

P, Na

1501 *—p—ae

75
3

e
A. 150 JIx b.450 x B.300 Ix I'.301x
8. Kak u3amMeHuTCs cuia B3auMOJICUCTBUS ABYX TOUCUHBIX AJIEKTPUUECKUX 3aPsJI0B
MIpU YBEJIUYEHUN MOJTYJIsI OJTHOTO U3 HUX B 3 pa3a? BriOepure npaBuIbHBIN OTBET.
A. YBenuuurcs B 3 paza. b. Ymenbmutcs B 3 pasa.
B. VBemnuutes B \3 pa3. I'. YMeHbmnrcs B V3 pasa.
9. Haiitu 3apsia, cO3ArOIIMK AJIEKTPUYECKOE TI0JIe, €CIM Ha PACCTOSIHUU 3 CM OT
3apsiga HanpsbkeHHocTh mostst 0,15 MB/wm.
A. 1,510 7Kn B.3+10°Kn
B.1,5¢10°8Kn I'.3+10 *Kn
10. Onpenenure COMPOTUBIICHUE IICKTPUUSCKON JIaMIIbI, CHjIa ToOKa B KoTopoi 0,5 A,
pu Hanpsbkennu 120 B.
A.0,00417 Om b. 60 Om B. 140 Om I'. 240 Om
11. IIpoBoaHUK ¢ TOKOM 2 A ¥ IJIWHOW akTUBHOW 4acTu 10 cM B moJie ¢ MHAYKIUEH
410 2 Tn pacnonoXkeH IEPHEHIUKYISPHO CUIOBBIM JIMHHMAM MATHMTHOTO IIOJIS.
Onpenenuts cuily, JEUCTBYIONIYIO Ha MPOBOJAHUK.
A.4-10°H B.2+10°H
B.8+10 °*H I.8+10 *H
12.

MaruutHoe noste Z =81+ B2 cosnano B Touke A nByMs mapamienbHbIMU JJTHHHBIMU
npopofHukamMu ¢ Tokamu /1 u /2.pacnosnoxeHHBIMU HEPEHAMKYIAPHO MIIOCKOCTH
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B B>

qepTeiKa. BCKTOpBI u < B TOYKC A HaIlpaBJICHBI B IINIOCKOCTH 4YCPTCIKaA

CJIe YoM 00pa3om:

A) Br__ BBEPX, By BBEPX

B) B1 — Bepx, 52— ru3

B) Bi __ guus, B2 — gums

') B1— Buu3, B2 — Bepx

13. MaruuT BHOCUTCSI B aTFOMUHUEBOE KOJbI[0. HampaBneHnue Toka B KOJbIE MPOTUB
YaCOBOMW CTPEJIKU CO CTOPOHBI MaruuTa. Kakum mosrocom MarHut ooparieH K KOJbIry?
A) MOJOXKUTENbHBIM;

b) oTpunatenbHbIM;
B) ceBepHbIM;

I') 10:xHBIM

14.

MaTteMaTuyeckuii MasiTHUK C EpUOAOM KojieOaHUN 7 OTKJIIOHWIM Ha HEOOJbIION yro
OT TOJIOKEHHSI PABHOBECUS M OTIYCTHJIM 0€3 HauyaJbHOM CKOPOCTHU (CM. PUCYHOK).
Uepes kakoe BpeMs II0CIE ITOr0 KMHETHUYECKAs DHEPrus MasTHUKA B IIEPBBIM pa3

nocturaetr MuauMyMa? ConpoTUBIICHHEM BO3AyXa PeHEOpeYb.
L 1

A)8 B)4 B)16 I)>2

15.

41. 2
Kak m3ameHuTCcs meprno cOOCTBEHHBIX JICKTPOMArHUTHBIX KOJeOaHUM B KOHTYpPE (CM.

PUCYHOK), eciu Kiitod K nepeBecTH U3 mojioxkenus 1 B mosioxenue 27
A) yMeHbIINUTCS B 2 pasza

b) yBenuuutcs B 4 paza

B) yBenuuurcs B 2 paza

') ymenbiutcs B 4 paza

16. KoHTyp paauonpueMHUKa HACTPOEH Ha JUIMHY BOJIHBI S0M. Kak HY>XKHO U3MEHUTH
WHIYKTUBHOCTh KaTYIIKH KOJIEOATEIHbHOTO KOHTYypa MPUEMHHUKA, YTOOBI OH OBLI
HAaCTPOEH Ha BOJHY JJIUHBI 25M?

A. YBennuuts B 2 paza. b. YBenuuuts B 4 pa3sa.
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B. YMmenbmiuth B 2 paza. I'. Ymenbmiuts B 4 pasa.

17. DHeprus (OTOHOB MPU YMEHBITICHUH JNTUHBI CBETOBOU BOJIHBI B 2 pasa:

A) ymeHbIuTCs B 2 pa3a. b) ymenbmures B 4 pasa.

B) yBennuures B 2 pa3a. I') yBennuutcs B 4 pa3sa.

18. Ilepnon momypacnazga HEKOTOPOTO PAJUOAKTHUBHOTO M30TOIA paBeH | mecamy. 3a
KAaKO€ BPEMsI YHCIIO SAEp 3TOr0 U30TONAa yMEHbIINTCS B 32 paza?

A. 3 mecsama b. 4 mecsana B. 5 mecsiien I'. 6 mecs1ieB

YacTp 2 (HanUUIuTE MOJHOE PelIeHue 3a1a4n):
3agaum ¢ npodecCHOHATIBLHOM HANIPABJIEHHOCTBIO

19. 3aBoxackoii 1ex ocpemaercs 10 mapamienbHO COCIMHEHHBIMH MEXIYy COOO0H
namrnoykamu. OnpenenuTs CUily TOKa B MOJBOJSAIIMX MPOBOAAX, €CJIM HANPSIKEHUE B
cetu 220B, a comporuBieHue Kaxaod Jgamnodyku 650 Owm. ConpoTuBieHUEM
MOJIBOJISAIIUX MPOBOIOB MpeHeOpeub. (OTBET OKPYIIIUTh JI0 IECITHIX )

20. [InuHApenb BBICOKOYACTOTHOW 3JIEKTPOCBEPIMIIBLHOM MAIllMHBI BpAIAE€TCs CO
ckopocthio 1300 06/mMuH. OnpenenuTh CKOPOCTh PE3aHus MPU AUAMETPE CBEpia 8 MM.

OTBETbI

—
\S)
[O8)
iy
[
(@)
~
o0

Howmep 9 (10 {11 |12 {13 |14 |15 |16 |17 |18 (19 |20

3aJaHWA

1,1 m/c
Osmer A b b b [ B b |A B[ B[ |B [ B [ [B |B|34A
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Ipuiaoxenue

[TpumepHbIe TEMATUKH CAMOCTOSITENBHBIX PA0OT C y4eTOM MPoheCCHOHATBHON
HaIPABJICHHOCTH

CneunanbHOCTB/ ipodeccust

Tematuka HHAWBUAYAJIBHOI'O ITPOCKTA

15.01.38 Omnepartop-
HAJIATIYUK

1. 3yuenue paboTsl TpaHchopmaTopa TOKa.
2. N3yuenue npuHIuna padboThl yIbTPa3ByKOBOTO

MeTaJJI000padaThIBAKOIUX pacxozomepa.

CTaHKOB
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