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1. IJIAHUPYEMbBIA MEPEYEHG PE3YJIBTATOB OBYUEHUWS 11O YYEBHOMY
NPEJIMETY «®U3UKA»

1.1. e ocBoeHus y4eOHOro nMpeaMera

Wzyuenue Hu3MKu HAMpaBiIeHO Ha JOCTHKEHUE CIETYIOMINX HeJIei:

1) MonnepxuBath pabOTOCIIOCOOHOCTH aNMapaTHO-MIPOrPAMMHBIX CPEJICTB YCTPOHCTB MH(POKOMMY-
HUKALIMOHHBIX CHUCTEM,

2) popmupoBaHKe €CTECTBEHHO-HAYYHOI IPaMOTHOCTH;

3) oBnajeHue CreHUPHUICCKON CUCTEMOM (PU3NYECKHMX TOHATHI, TEPMHUHOJIIOTUECH U CHMBOJIMKOM;

4) oCcBOGHHME OCHOBHBIX (DU3MUECKHUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEI;

5) oBJiiajieHHEe OCHOBHBIMH METOJAMH HAYYHOT'O MMO3HAHHUS MPUPOJIbI, UCIOIb3yeMbIMH B (pusnke (Ha-
Omro7ieHre, ONMCaHue, U3MEPEHUE, BBIIBUKCHNE TUIIOTE3, IIPOBEICHIE SKCIICPUMEHTA);

6) oByiajzieHHEe yMEHHUSIMU 00pabaThIBATh JaHHBIC SKCIIEPUMEHTA, OOBSICHATH MOJYUYCHHBIC PE3YIIbTAThI,
yCTaHABJIMBATh 3aBUCHMOCTU MEXIY (PU3NUECKUMHU BEIIMYMHAMHU B HAOJIOJAEMOM SIBIICHHUH, JETaTh
BBIBO/JIBI;

7) dopmupoBaHUEe YMEHHS peraTth GU3NYSCKHUE 3a7aui Pa3HbIX YPOBHEH CII0KHOCTH;

8) pa3BuTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B IMpO-
1ecce NMpuoOpeTeHus] 3HAHUK C HCIIOJIb30BAaHHEM DPA3IMYHBIX MCTOYHUKOB MH(OpMAIMHK U COBpe-
MEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;

9) ymeHwuii (GopMyIUpOBaTH U OOOCHOBBIBATH COOCTBEHHYIO TIO3UIMIO MO OTHOIICHHIO K (PU3MYECKOM
nH(pOpMaLIUY, TOTYy4aeMOW U3 Pa3HbIX UCTOYHHUKOB;

10) BocmHTaHHE YyBCTBA FOPIOCTH 32 POCCUICKYIO (DU3UIECKYIO HAYKY.

1.2. Ilnanupyemble pe3y/ibTaTbl OCBOEHUS y4eOHOI0 mpeaMeTa
1.2.1. IlnanupyemMble JUYHOCTHBIE Pe3YJIbTAThI OCBOCHUS

Pabouas mporpamma y4ueOHOro mpeaMera npeaycMaTpuBaeT AOCTHXKEHUE CIEAYIOUIUX JHYHOCTHBIX
pe3y/1bTaToOB:

1) rpakIaHCKOTO BOCIIMTAHMS:

c(OPMHPOBAHHOCTh TPAKAAHCKOM MO3UIMK 00y4aroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O WieHa
POCCHICKOTO O0IIIEeCTBA;

NPUHATHE TPAJUIMOHHBIX O0IIEYETOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPa’kJaHCKOTo OOIIEeCTBa, y4acTBOBATh B
CaMOYTIPaBJIEHUH B LIKOJIE U AETCKO-IOHOIIECKUX OpraHM3aLusX;

YMEHHUE B3aUMO/JICHCTBOBATh C COIMAIHHBIMI HHCTUTYTAMH B COOTBETCTBHH C WX (YHKIUSMH M Ha-
3HaYEeHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1E€ATEIILHOCTH;

2) DaTPUOTHYECKOTO BOCIIUTAHHUS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, TOCTHXKEHHUSAM POCCUMCKHUX YUEHBIX B o0Jac-
TU (PU3UKHU U TEXHUKE;

3) LyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIEC PELICHUs, OPHEHTUPYSICh Ha MOpallb-
HO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyyIIero;

4) 5CTETUYECKOTO BOCIIUTAHHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasi 3CTETUKY HayYHOI'O TBOPUECTBA, MPUCYIIET0 (PU3NIECKOM
HayKe;

5) TpyZIOBOTO BOCTIUTAHUS:

WHTEpEC K pa3audHbiM chepaM MpoPecCHOHAIBHON JeATEeILHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C (hU3HU-
KOl M TEXHMKOH, YMEHHME COBEpIlaTh OCO3HAHHBIM BBHIOOp Oymaymiei mpodeccuu u peanru3oBbIBATh
COOCTBEHHBIC )KH3HCHHBIC TUTaHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHMIO B 00JaCTH (PU3UKU HA MPOTSIKEHUU
BCEH >KU3HMU;




6) 2KOJIOrMYECKOT0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH DKOJOTUYECKOW KYIbTYPHI, OCO3HAHUE TI00ATHHOTO XapaKTepa KOJOTHYECKHX
npo0Jem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH CpE/ie HA OCHOBE 3HAHMS LIEJIEN yCTOMYU-
BOT'O pPa3BUTHsI YEIOBEUECTBA,

Pacumiupenue onbiTa 1€ATETbHOCTH HYKOJIOTHYECKON HANIPaBICHHOCTH HA OCHOBE MUMEIOIIMXCS 3HAHUN
1o pU3HKeE;

7) LICHHOCTU HAYYHOTO MIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI (pu3uue-
CKOW HayKHu;

OCO3HAHHE I[EHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh B IMPOIIECCE M3yYeHUs! (PU3HKH OCYIIECTB-
JISTh MPOEKTHYIO U UCCIIEIOBATENBCKYIO AeSITeIbHOCTh MHIUBUYATbHO U B TPYIIIIE.

B mporecce MOCTMKEHUS JTMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEI 1O (U3HUKE ISl YPOBHS
cpenHero o6miero obpazoBaHus y OOY4YaIOIIMXCS COBEPILICHCTBYETCS SMOIMOHAIbHBIA WHTEIICKT,
Ipernoiararomui copMupoOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE, BUJIETh Ha-
MIPABJICHUS PA3BUTHUSI COOCTBEHHOW AMOIMOHAIBHOM chephl, OBITh YBEPEHHBIM B ce0¢;
CaMOpEryIHpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHUE, CIIOCOOHOCTh aJanTUPOBATHCA K AMOIIMOHAIILHBIM U3MEHEHHSIM M MPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMIICHHE K JOCTHXKEHHUIO 1[EIH U YCIIeXy, ONTUMHU3M, HHU-
[IUATUBHOCTh, YMEHHUE JCHCTBOBATh, HCXO/IS U3 CBOMX BO3ZMOYKHOCTEH;

AMIIATUH, BKJIIOYAIOIICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE OPYTHX, YYUTHIBATH €T0
IIPU OCYIIECTBIEHUU OOIICHHUSI, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOUIEHUS C JAPYTUMHU JIIOJbMH,
3a00TUTHCA, IPOSIBIISTH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

1.2.2. IlnanupyemMblie MeTaNpeAMeTHbIE Pe3yJbTaThbl 0CBOCHHUS

Pabouas mporpamma y4eOHOTO MpeaMeTa MpeycMaTpruBaeT JOCTHIKEHHUE CIICTYIOINX MeTanpeaMeT-
HBIX pe3yJbTATOB:

MeTtanpeaMeTHble pe3yJibTAThl OCBOCHHS ITPOTPaMMBbI CPEJTHETO OOIIEero 0O0pa3oBaHUs JOKHEI OT-
paxkatb:

OBnajieHHe YHUBEPCAIbHLIMU ITO3HABATEILHLIMU JCHCTBUSIMH:

1) 6a30BBIE TOTMYECKUE NENCTBUL:

CaMOCTOSITEIIEHO (JOPMYITUPOBATH U aKTyaTU3UPOBATH MTPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
OTIPEICIIATH LENH JeSTEIbHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX,
pa3pabaTeIBaTh IJIaH peIeHHs MPoOIeMbl ¢ YIETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX U HeMmaTe-
PHATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIENISIM, OIIEHUBAThH PHC-
KH TIOCJIEICTBUH JIEITENHHOCTH;

KOOPJMHHUPOBATH M BBITIONHATH Pa0OTY B YCIOBHUSX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BEIE HCCIEA0BATENLCKHE NCHCTBHUS:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI M METOIaMU (PU3MUYECKON HAYKH;

BJIQJICTh HaBBIKAMH YIEOHO-UCCIIEAOBATEIBCKON U MMPOSKTHOM JISATSIILHOCTH B 00JIaCTH (DU3HKH, CIIO-
COOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEHICHHs 3a/1a4 (PU3UIECKOro CO-
JIepKaHUs, IPUMEHEHHUIO PAa3JIMYHBIX METOI0B MTO3HAHHUS;

BJIQ/IETh BUJAMHU JICATEIHHOCTH 1O MOTyUYEHUIO HOBOTO 3HAHMSI, €0 HHTEPIIPETallUU, IPe0Opa30BaHUIO
U IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CHTYAIMsIX, B TOM YHCIIE MMPU CO3JaHUU YICOHBIX MPOCKTOB B
oOnact pu3mkwy;




BBISIBJISATh IPUYMHHO-CIIECTBEHHBIE CBA3H U aKTyaJU3UpOBaTh 3a/1ady, BbIJBUTaTh THIIOTE3Y €€ pellie-
HUS, HAXOJUTb apryMEHTHI JUIsl 10Ka3aTeIbCTBA CBOUX YTBEP)KICHHH, 3a/1aBaTh apaMeTpbl U KpUTe-
UM PELIEHHUS;

AQHAJIN3UPOBATH IOJIyUEHHBIE B X0/I€ PELICHUS 3a7jaull pe3yJIbTaThl, KpUTUUECKU OLICHUBATh UX JOCTO-
BEPHOCTb, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHOMN AEATEIBHOCTH, B TOM YHCIIE TIPH
U3y4yeHUH (PU3MKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETb IIEPEHOCUTh 3HAHUS MO0 PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 3aJjauHl, JOMYCKAIOIUE aJbTEPHATUBHBIEC PELICHUS.

3) pabota ¢ uaoOpmManmei:

BJIAJICTh HAaBbIKAMM IOJIy4yeHHs] MH(QOpMaK (PU3MUECKOro COJEpKaHHUs U3 UCTOYHHKOB Pa3HbIX TH-
MIOB, CAMOCTOSITEJIbHO OCYIIECTBIIATH MOUCK, aHAJHN3, CUCTEMAaTU3aIlUI0 U HUHTEPIpETaIiio nHdopma-
IIUH pa3IMYHbIX BUAOB U (POPM IpECTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIOJIb30BaTh CpeJICTBA MH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOIMH B pEIIEHHH KOTHHU-
TUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALMOHHBIX 337a4 C COOJIOACHNEM TpeOOBaHUIl IPrOHOMUKH,
TEeXHUKU 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeXeHts, PaBOBbIX U ITUUECKUX HOPM, HOPM HUHGOp-
MAaIMOHHOH 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpKaHMs B PA3IMYHbIX opmarax ¢ yu€ToM HazHaueHUs UHDOP-
MaIlMH{ U [IeJIeBOM ayAUTOPUH, BEIOUPAst ONTUMAIIbHYIO (DOPMY MTPEICTABICHHS U BU3YaTH3AIHH.
OBnajieHNe YHUBEPCATbHBIMY KOMMYHUKATUBHBIMU JICHCTBUAMMU:

1) oOuienue:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3MKU U BO BHE-YPOUHON JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BaHUEM SI3bIKOBBIX CPEJICTB.

2) COBMECTHas IeSITEIbHOCTb:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIUBHIyaIbHON paboThI;

BbIOMpATh TEMATHKY U METOJbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX MHTEPECOB, U BO3MOXHOCTEN
Ka)KI0r0 WIEHA KOJIJIEKTUBA;

NPUHUMATH LEJIU COBMECTHOW AESTEIbHOCTH, OPTaHMW30BBIBATh M KOOPJIMHUPOBATH AEUCTBUS IO €€
JOCTH)KEHUIO: COCTaBJIATh IUIAH JEMCTBUHM, paclpeensaTh PO ¢ y4€TOM MHEHUI y4acTHUKOB, 00CY-
JaTh Pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJa M Ka)KJOr0 yYaCTHHKA KOMaH bl B OOIIMHA pe3yibTaT no pa3pado-
TaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLIEHUBATh UJIEU C ITO3ULUN HOBHU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAUYUMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATErMYECKOE MOBEJCHUE B Pa3IMYHBIX CUTYaLUsIX, IPOSABIATH TBOpUE-
CTBO U BOOOpaskeHue, ObITh MHULIUATUBHBIM.

OBnajieHNEe YHUBEPCAILHBIMU PErYISTUBHBIMU ACHCTBUAMM:

1) camoopraHu3anus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIHOCTh B 00JaCTH (PM3UKU U aCTPOHOMUH,
BBISIBJISITH MMPOOJIEMBI, CTABUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHMs] PACUETHBIX U KA4ECTBEHHBIX 3a]ay, IUIAH BBITOJHEHUS
MPAKTUYECKON paboThl ¢ yYETOM UMEIOUINXCA PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MpEANoyTe-
HUM;

JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PELICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBATh (POPMHUPOBAHUIO U MIPOSBIECHUIO APYAULIUU B 00J1aCTH (U3KKH, TOCTOSHHO MOBBIIIATH
CBOI 00pa30BaTEeNbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:




JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHBBI B JICITCIHHOCTh, OIICHUBATh COOTBETCTBHE
pe3yIbTaTOB LETISM;

BJIQJICTh HABBIKAMHU ITO3HABATEIHHOU pe()ICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH W MBICITH-
TEBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;

UCII0JIb30BaTh PUEMBI peIICKCHH JIJIS OLICHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apI'YMEHTBI JPYTHUX MPU aHAJIN3€ PE3YJIbTATOB JICATEIIBHOCTH.

3) npuHsITHE CE0Sl M NPYTHUX:

IPUHUMATB CeOsl, TOHMMAsi CBOM HEJIOCTATKU M JIOCTOMHCTRA,;

IPUHUMATh MOTHBBI U apI'YMEHTBI JPYTHX HPH aHAIHU3E PE3YJIbTaTOB JIEATCIbHOCTH;

MpHU3HABaTh CBOE MIPABO U MIPABO APYTUX HA OMIUOKH.

1.2.3. Ilnanupyemble npeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS

IIpenmeTHble pe3yJibTATbl OCBOCHMS MPOTrPaMMbI MO (U3MKE HAa YPOBHE CPEHEro OOIIEero
00pa3oBaHUs JTOJDKHBI 00€CIICYNBATh:

1) chopMUPOBAaHHOCTH MPEACTABICHUIN O POJIM U MeCTE€ (PU3UKU U ACTPOHOMHH B COBPEMEHHOMN
Hay4yHOW KapTHHE MHUpa, 0 CUCTEMOOOpa3yroliei poiau (pU3HKU B pa3BUTUH €CTECTBEHHBIX HayK, TEX-
HUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIa/Ie POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-()PU3UKOB B pa3BU-
THE HAYK{; MOHUMaHUEe (PU3MYECKON CYITHOCTH HAOIIOZAEMBIX SBICHHA MHKPOMHpPA, MAaKpOMHpa U
Meramupa; MOHMUMAaHHE POJIM aCTPOHOMHUHU B MPAKTHUYECKON JEATEIbHOCTH YEJIOBEKa U JalbHEHIIEM
HAYYHO-TEXHUYECKOM Pa3BUTHH, poiH (GU3NKK B (POPMHUPOBAHUU KPYro3opa M (GyHKIMOHAIHHOHN Ipa-
MOTHOCTH Y€JIOBEKa JUIsl pELIEHUs TPAKTUUECKUX 3a/1a4;

2) chopMHPOBAHHOCTh YMEHUN PACIIO3HABATH (DM3HUYECKUE SBICHHUS (ITPOIIECCHI) M OOBSICHSTH
MX Ha OCHOBE M3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBUKEHUE,
CBOOOJTHOE TTaJICHHE TEJ, ABMKECHHE 10 OKPYKHOCTH, MHEPIHS, B3aNMOICHCTBHUE Tell, KoeOaTeaIbHOoe
JIBUKEHHE, PE30HAHC, BOJHOBOE JABIKeHUE; AudPy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKO-
CTEH U TBEpPABIX TN, U3MEHEHUE 00beMa TeJl NIPU HarpeBaHUM (OXJIAKIEHHUH), TEIJIOBOE PaBHOBECHE,
UCIIapeHne, KOHACHCALNs, MJIaBICHUE, KPUCTAIUIN3aLUs, KUIIEHUE, BIAXXHOCTh BO3JlyXa, CBA3b CPel-
HEW KMHETHYECKOM SHEPIHH TEIUIOBOTO JABHKEHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, MOBbIIIe-
HUE JIaBJICHUS raza IIPHU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBA3b MEXKIY IIapaMeTpaMH COCTOSHUS
rasza B M30Ipoleccax; 3EeKTpU3alus Tej, B3aUMOJACHCTBUE 3aps/i0B, HarpeBaHNWE MPOBOJHUKA C TO-
KOM, B3aMMO/JICHCTBHE MAarHUTOB, PJIEKTPOMArHUTHAsI MHIYKIHUA, JEMCTBUE MATHUTHOIO TOJI Ha MPO-
BOJHHUK C TOKOM W JBWXKYIIMHCS 3aps]l, J€KTPOMarHUTHbIE KOJIEOaHUsI U BOJIHBI, NMPSMOJIMHEHHOE
pacrpoCcTpaHEeHHE CBETa, OTpa)KeHUeE, INpeloMJIeHHe, MHTepdepeHLus, TUPpakius U MOJIAPU3ALUSL
CBeTa, Tucrepcus cBera; GoTodIeKTpuUIecKuil 3PpQPeKT, CBETOBOE JaBieHNEe, BOSHUKHOBEHUE JIMHEHYa-
TOT'O CIIEKTpa aTOMa BOJOPOJa, ECTECTBEHHAs! M UCKYCCTBEHHAs paJJUOaKTUBHOCTB;

3) BiajieHWE OCHOBOIOJIATAIOIIMMU (PU3MUYECKMMM TMOHATUSMU W BEIMYMHAMU, XapaKTepu-
3YIOIIUMHU (U3NYECKHE TPOLIECCH (CBSI3aHHBIMH C MEXaHUYECKUM JIBUKEHHUEM, B3aUMOICHCTBUEM Tell,
MEXaHUYECKUMHU KOJIeOaHUSIMU U BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA, TEIJIOBBI-
MU TMPOLIECCAMM; IJIEKTPUUECKUM M MarHUTHBIM IOJISIMH, DJIEKTPUUECKUM TOKOM, 3JIEKTPOMATrHUTHBI-
MU KOJI€OAHUSIMU M BOJHAMMU; ONITUYECKUMU SIBICHUSMU; KBAHTOBBIMU SIBJICHUSIMH, CTPOCHHEM aToMa
U aTOMHOTO sJIpa, paJiiOaKTUBHOCTHIO); BIIaJIEHUE OCHOBOIIOJATAIOUIMMH aCTPOHOMUYECKUMHU IOHS-
TUSIMH, TTO3BOJISIOLUIMMH XapaKTepU30BaTh MPOIIECCHI, TPOUCXOIAIINE Ha 3BE3/1aX, B 3BE3HBIX CHUCTE-
Max, B MEXTaJIaKTUYEeCKO cpejie; ABMKEHHE HEOECHBIX TeJ, IBOJIOIMIO 3Be3/1 U BeeneHHo;

4) BnazieHre 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSAMU (3aKOH BceMupHoro Tarorenus, I, Il u
IIT 3akoHbl HbrOoTOHA, 3aKOH COXpaHEHHsS MEXaHMUYECKON SHEPIMH, 3aKOH COXPAHEHMs HMIIYJIbCA,
MPUHILINI CYNEPNO3UIMH CHJI, IPUHLUI PaBHONPABHOCTH HMHEPIHAJIBHBIX CHCTEM OTCYETa; MOJIEKY-
JSIPHO-KUHETHUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, IEPBBII 3aKOH TEPMOJANHAMUKY;
3aKOH COXPaHEHMS JIEKTPUUECKOro 3apAaa, 3akoH Kynona, 3akon OMa i1 ydyacTka 1emnu, 3akod Oma
JUISL TIOJIHOM AJIEKTpUYECKON 1ienH, 3akoH J[koyins - JIeHa, 3aK0H JIEKTPOMarHuTHOW MHAYKLNH, 3a-
KOH COXpaHEeHMsI SJHEPIHH, 3aKOH MPSIMOJIUHEIHOIO pacpOCTpaHEHUsI CBETa, 3aKOH OTPa)KEHHUS CBETA,
3aKOH IPEJIOMJIEHUS CBETA; 3aKOH COXPAHEHUS SHEPIUH, 3aKOH COXPAaHEHUS MMITYJIbCa, 3aKOH COXpa-
HEHUs AJIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUsI MacCOBOI0 YMCIIA, MOCTyNaTsl bopa, 3akoH paano-
AaKTUBHOI'O pacrajia); yBepeHHOE HCIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaIn3e (u3nde-



CKHUX SIBJICHHI U TIPOLIECCOB;

5) yMeHHue y4YHUTHIBATh IPAHUIBI IPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJENEH: Marepuaib-
Has TOYKa, MHEPIMAIbHAS CUCTEMA OTCUETa, UACAIBbHBIN ra3; MOJEIHN CTPOEHUS ra30B, KUAKOCTEH U
TBEPABIX TE€J, TOUEUHBIN IEKTPUUECKUH 3apsij, SAEpHas MOJIEIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOIO
A1Ipa MpH perieHny PU3NUecKux 3ajay;

6) BiIaZieHHe OCHOBHBIMH METOJaMH HAayYHOTO MO3HAHUS, UCIOJIb3YEMbIMU B (PU3HKE: MPOBO-
JUTH MPSIMBbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYWH, BHIOMpAsi ONTUMANBHBIN CIIOCO0 U3Me-
PEHMS U UCII0JIb3YSl U3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUH, IPOBOIUTH UCCIIEA0BAHNE
3aBHUCUMOCTEH (PU3NUECKUX BEJIMYUH C HUCIOIb30BAHUEM MPSMBIX U3MEPEHUI, O0BACHATH MOTyYCHHbIC
pe3yNbTaThl, UCIIONB3Ya (GU3NYECKUE TEOPUHU, 3aKOHBI U MOHATHUS, U JIENaTh BBIBOBL; COOJIIOIATh Mpa-
BIJIa 0€30MacHOro TpyZAa MpU MPOBEACHUHU UCCIEIOBAaHUNA B paMKaxX y4eOHOTO SKCIIEpUMEHTa U y4eo-
HO-HCCJIeIOBATEeNIbCKON AESITEIbHOCTU C UCIOJIB30BaHUEM IU(PPOBBIX M3MEPHUTENBHBIX YCTPOUCTB U
n1abopaTopHOTro 000pyI0BaHUS; CHOPMHUPOBAHHOCTH MPEICTABICHUI O METO/AAX MONyYSHUS HAYUHBIX
aCTPOHOMHUYECKHX 3HAHUI;

7) chopMUPOBAHHOCTh YMEHHSI PEIIATh PACUCTHHIE 3a/1a4U C SBHO 3aJaHHON (PU3NUYECKON MO-
NIENbI0, UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHaIM3a YCIIOBUS 3a7a4d BHIOUPATH
(U3NYECKYIO MOJIENb, BBIIEIATH (PU3HUECKHUE BETUYUHBI U (POPMYIIbI, HEOOXOIUMBIE [Tl €€ PELCHUS,
MPOBOAMTH PAacueThl U OLEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUYCHUS (PU3MUECKON BEIUYHHBI; pe-
11aTh KauyeCTBEHHbIE 33Jaud, BBICTpaMBasl JIOTUYECKU HENPOTUBOPEUMBYIO IIETMIOYKY PACcCYXIAECHUH ¢
OMOPOY HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HMUECKUE SIBICHUS;

8) cpopMHUPOBAHHOCTH YMEHHUS MPUMEHSATH MOJyYCHHbIC 3HAHUS ISl OOBSICHEHUS YCIOBHUH
MpOoTeKaHus (PU3NUYECKUX SABJICHUN B MPUPOJE U JUIA MPUHATHUS IPAKTUUECKUX PEIICHUN B TIOBCEHEB-
HOW JKU3HU Uil oOecriedueHusi 0e301MacHOCTH NPy 0OpalieH!H ¢ OBITOBBIMU NMPHOOpaMH U TEXHUYE-
CKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3JI0POBbs U COOTIOACHHSI HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OK-
pyXarolei cpeze; moHMMaHue HeOOXOJMMOCTH MTPUMEHEHHSI IOCTHKECHUH (PU3UKU M TEXHOJIOTHUI ISt
palMOHAIBHOTO MPUPOIOIOIb30BAHNS;

9) chopMUPOBAHHOCTh COOCTBEHHOU IMO3UIIMU 10 OTHOIICHUIO K (PM3MUYECKOW HMH(pOpMammu,
MOJy4aeMOM M3 pa3HbIX MCTOYHHKOB, YMEHUU HCIONb30BaTh IUGPOBHIE TEXHOJOTMH MAJSl TOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETAIIMH U MPECTABICHUS YUeOHON U HAyYHO-TIONMYJIIPHOW HH(OpMAaIINH;
pa3sBUTHE YMEHUI KPUTHUECKOTO aHaIu3a MoTydaeMoi HHPOpMaLny;

10) oBnageHne yMeHUsIMH pabOTaTh B TPYIIIE C BBIIOJHEHUEM PA3IUYHbIX COIIMAIBHBIX POJIeH,
IUTAHUPOBATh pabOTy TPYIIIbI, PALIMOHATIBHO PACIIPEEIATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYallH-
X, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)KJJOTO U3 YYaCTHUKOB IPYIIBI B PELIEHUE paccMaTpUBaeMoOu Mpo-
OJIeMBI;

11) oBnanenue (chopMUPOBAHHOCTH NMPEACTABIECHUI) MPaBUIIaAMHU 3aucH GU3nueckux GopMy
penbedHO-TOUeYHOM cucTeMbl 00o3HadeHuit JI. bpaitnst (s cinenbix U cnaboBUASIIMX 00yYaroIy X-
cs).
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2. CTPYKTYPA YYEBHOI'O IIPEIMETA

Vuebnas AUCHUIITIMHA U3Yy4acTCs B TCUCHUC IBYX CCMCECTPOB.

OO6mas TpynoéMKoCcTh yueOHoro npeamera coctaiseT 144 yvaca. VX pacmpeneneHue 1o BH-

naM paboT MpeCTaBICHO B TA0IHUIIE:

. Tpy10eMKOCTh, Yac

Buabl yueOHbIX 3aHATHI U Pa00THI 00yYaI0LIUXCS Beero 1 cemectp 2 cemectp
OO01mas TPy10eMKOCTh 144/144 62/62 82/82
O0BeM padoThHI 00YYAKOIIUXCS BO B3aHMO/I€li- 136 60/12 76/10
CTBHH C TIpenojaBaTeieM 0 BUAaM Y4eOHbIX
3aHATHII (Bcero), B T.4.:
JICKIMN 52/8 26/4 26/4
71a00paTopHbIE PaObOTHI 28/4 14/2 14/2
NPAKTHYSCKHUE 3aHSITHUS 36/8 18/4 18/4
KypPCOBOE MPOCKTUPOBAHUE (KOHCYIIBTAIIMH) - - -
CamocTosiTeIbHAsI paboTa 8/113 2/50 6/63
KoHTpoJib (4ackl Ha KOHTPOJIbHYI0 padoTy) 212 212 -
KoHTpoJb (4achl Ha IK3aMeH) 17/9 - 17/9
KoHcyabTanus nepea 5K3aMeHOM 1/- - 1/-
HpOMe)KyTO‘lHaﬂ arrecTauus KourtpoasHas padora JK3amMeH

[Tpumeuanue: -/- 06vem uacos coomeemcmeenHo O OUHOU, 3A04HOU HopM 0OYyUeHUs.




3. COAEP) KAHME YYEBHOI'O IPEJIMETA U TEMATUYECKOE IIJTAHUPOBAHUE

Homep
NpeIMeTHOr 0
pe3yiabTaTa/Koabl
KOMIIEeTEeHIHH,
(popmuposanuio
KOTOPBIX CI0C00-
CTBYET JJIeMeHT
MPOrpamMMbI

HanmeHnoBanue pasneioB, TeM

Bujabl yueoHol padoThl

Pa6ora Bo B3auMojeiicT-

BHH

C mpenogaBaTteieM

Jleknum, yac

JlaGopaTopHble
padoTsl, yac
IIpakTH4eckue
3aHSATHSA, Yac
CamocTosiTeIbHAS
padora, yac

DopMBbI TEKYLIEr0
KOHTPOJIst
(HauMeHOBaHMe
OLICHOYHOI0 cpe/-
CTBA)

1 cemecTp

1),5),8)

Tema 1. BBenenne.

CopepxaHue TEMBI:

Odusrka — pyHnaMeHTaIbHAS HAYKa O IPUPOJIC.
EcrecTBeHHO-Hay4YHBIM METO/] TO3HAHUS, €T0
BO3MOYXHOCTH Y TPAHULIBI IPUMEHUMOCTHU. JKC-
MEPUMEHT U TEOPHS B IPOLIECCE NO3HAHMS IPHU-
poxnsl. MopenupoBaHue (GU3HYESCKUX SBICHUHN U
npoueccoB. Pojb skciepumMeHTa v TEOpUH B
npouecce no3Hanus npupoasl. dusznueckas
BenmumnHA. [lorpemHocTi n3MepeHnit gpusmde-
CKHUX BeMUUH. Pu3nueckre 3aKoHbl. [ paHuIis!
MIPUMEHUMOCTH (U3NICCKUX 3aKOHOB. [ToHsATHE
0 (usuueckoil kapTuHe MHUpa. 3HaYCHHE (HU3U-
KM IIPU OCBOCHUHU CIIEIMAIBHOCTH.

21

JlabopaTopnas padota Nel. OnpenencHue
TIJIOTHOCTH TBEPABIX TCII HpaBHJ’ILHOﬁ reoOMeET-
pHUYECKOi (DOPMBL.

[TpakTryeckoe 3aHsTHE . (HE MPEAYCMOTPEHO)

CamocTosiTenbHas padota 00yJarommxcs, B
T.4.: (HE IPETYCMOTPEHO)

Otuet nabopa-
TOPHOH pabOTHI

2),3)

Tema 2. Kunemaruka.

ConeprxaHue TEMBI:

Mexanunueckoe apwxkeHue. [lepemenienue.
IIytb. Cxopoctb. PaBHOMEpHOE NPSMOIMHEN-
HOe IBHKEHHE. Y ckopeHue. PaBHonepeMeHHOE
NIPSIMOJIMHEITHOE ABU)KEHUE

2/0,5

JlaGopatopnast paboTa . (He mMPeayCMOTPEHO)

[Ipaxtrdeckoe 3anarue Ne 1. Mexanuueckoe
JIBIDKEHHE.

2/0,5

TGCTI/IpOBaHI/Ie 10
TEMCE JICKIIUHU

CamocrosrenbHas paboTa 00ydaromuxcs , B
1.4.: OnpezeneHue yCKOpeHUs Tela IpHu PaBHO-
YCKOPEHHOM JIBHKEHUHU.

1/25

4),8)

Tema 3. 3axonsl HbloTOHA.

CopepxaHue TEMBI:

ITepsriii 3akon Hetotona. Cuia. Macca. M-
mynsc. Bropoii 3akon Herotona. OcHOBHOM
3aKOH KJIACCUUeCKOW AuHaMUKH. PaBHOAEHCT-
Bytomas. Tperuii 3akoH HeroToHa.

2/-

Jlaboparopras pabora Ne2 . M3yuenue nBuxke-
HUSl TeNa N0 OKPY’KHOCTH.

2/0,5

ITpaktuyeckoe 3anarue Ne2. 3akons! HeroToHa.

2/0,5

CamocrosrenbHas paboTa 00yJaromuxcs, B
T.4.: (HE IPETYCMOTPEHO)

Oryer nabopa-
TOPHOW PabOTHI

1),3),8)

Tema 4. Cuabl B npupoje.

ConepxaHue TEMBI:

3aKOH BCEMHUPHOTO TATOTCHHUS. | paBUTAINOH-
Hoe moste. Cuna tsokectd. Bec. Cuna ynpyro-
cti. CriocoOb! n3MepeHust Macchl Tenn. CHITBI B

2/0,5

Ortuer s1abopa-
TOPHOH pabOTHI
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Homep
NpeMeTHOr 0
pe3yabtata/Koabl
KOMIIeTEHITHIA,
(popmuposanuio
KOTOPBIX CI0C00-
CTBYET 3JIeMEHT
MPOrpamMMbI

HanmeHoBaHue pa3aejaoB, TeEM

Buapl yueoHo# padoThl

Pa6ora Bo B3auMojIeiicT-

BHH

¢ mpenogaBaTeieM

Jleknum, yac

JlaGopaTopHble
pa6oTsl, Yac
IIpakTH4eckue
3aHSATHSA, Yac
CamocTosiTeIbHAs
padora, yac

®DopMBbI TEKYLIEr0
KOHTPOJIsI
(HauMeHOBaHMe
OLICHOYHOI0 cpe/-
CTBA)

MCXaHHKC.

JlaboparopHras pabora Ne 3. Onpeznenenue Ko-
3¢ GUIMEeHTa TPEHUS CKOJIBKCHHS

N
=~
o
ol

IIpaxkTuyeckoe 3anarue Ne3. J[BuxxeHue tena
0J1 ICTBHEM HECKOJIBKHX CHIL.

2/0,5

CamocrositenbHast paboTa 00ydJaroIuxcsi, B
T.4.: Buzgsl Tpenus. OnpezeneHue CUIIbI Tpe-
Hus. [IpakTHyeckoe 3HaUCHHE CHIIBI TPSHHUSL.

1/25

2),4),8)

Tema 5. 3aKoHBI cOXpaHEeHHSI B MeXaHUKe.
CopepxaHue TEMBL:

3aKoH coxpaHEeHHs UMITyJbca. PeakTuBHOE
nBiokeHne. Padota cunbl. PaboTa moreHmuanb-
HbIX cwl. MouHocTe. DHeprus. Kunetnueckast
sHeprus. [loTeHnaneHas sHeprusi. 3aKoH co-
XpaHEHUs MEXaHU4YeCKoil sHepruu. [Ipumene-
HUE 3aKOHOB COXpPaHEHUsI.

2/-

JlabopaTopnas padota Ne 4. M3yueHue 3aKOHOB
COXPaHEHMS SHEPTUU M UMITYJILCA.

2/0,5

IIpaxTrdeckoe 3anaTue Ned. 3akoHBI cOXpaHe-
HUsSI B MCXaHHUKE.

2/0,5

CamocrosiTenbHast paboTa 00ydJaroIuxcsl, B
T.4.: (HE IPETyCMOTPEHO)

TectupoBanue 1o
TeMe JICKLIHH,
oTyer abopa-

TOpPHOU pabOTHI

3), 5),6)

Tema 6. OcHOBBI MOJIEKYJISIPHO-
KMHeTH4YecKkoil Teopuu. UneanbHblii ras.
CopepxaHue TEMBI:

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETH4YeCcKoi Teopuu. Pazmepsl u macca Mo-
JIEKYJ1 1 aTOMOB. BpOoyHOBCKO€ JIBHXEHHUE.
Hduddyzus. Crursl 1 SHEPTHS MEKMOIIEKYIISP-
HOro B3aumo/eiictus. CTpoeHue razooopas-
HBIX, )KUJIKUX U TBEPABIX Ted. CKOpOCTH JBU-
JK€HUs MOJIEKYJ U UX u3mepenue. MeanbHblit
ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MO-
JIEKYJIIPHO-KUHETUYECKOU Teopuu ra3os. Tem-
rnepaTtypa u ee usmepeHue. I'a30Bbie 3aKOHBI.
AOCONIOTHBIN HYJb TeMIiepaTypsl. TepMoau-
HaMU4YecKas I1lIKajla TeMIepaTypbl. Y paBHEHUE
COCTOSIHUS Ui€alibHOrO raza. MonsipHas raszo-
Basl MOCTOSIHHASL.

2/0,5

JlabopaTopnas padota Ne5 . OnpenencHue yHU-
BepCaJIbHOM ra30BOi MOCTOSIHHOM.

2/0,5

IIpaxTuyeckoe 3anatue Ne5. YpaBHeHUe co-
CTOSIHUS UJlealibHOTO ra3a. M3onporecchl.

2/0,5

CamocrosrenbHas paboTa o0ydaromuxcs, B
T.9.: (HE IPETYCMOTPEHO)

TectupoBanue 1o
TEMeE JICKIIHH,
oTyer abopa-

TOPHOU pabOTHI

4),6),9)

Tema 7.0cHOBBI TEPMOAMHAMHUKH.
CopepxaHue TEMBI:

OCHOBHBIE IOHATHS U ONpeAeneHns. BHyTpeH-
HSISL SHEPTHUS CUCTEMbI. BHYTpeHHSs 3Heprus
naeagpHOTro ra3a. Pabora n Temora kak GopmMbl
nepeaay SHeprun. TermoeMKocTs. Y ienbHas
TEIIOEMKOCTb. Y paBHEHHUE TEIIOBOTO OaaHca.
[lepBoe HaYanO TEPMOIMHAMUKHU. ATHAa0ATHBIH
npouecc. [IpuHuun 1eicTBuUs TEMI0BOM MalIu-
uel. KIIJ] TennoBoro asurateins. Bropoe naua-
JI0 TepMOAUHAMUKU. TepMoAnHaAMHUYECKast

2/0,5

TectupoBanue 1o
TEeME JIEKLH,
KOHTpOJIbHAs pa-
6ota
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Homep
NpeMeTHOr 0
pe3yabtata/Koabl
KOMIIeTEHITHIA,
(popmuposanuio
KOTOPBIX CI0C00-
CTBYET 3JIEMEHT
MPOrpamMMbI

HanmeHnoBanue pasneioB, TeM

Buapl yueoHo# padoThl

Pa6ora Bo B3auMojIeiicT-

BHH

¢ mpenogaBaTeieM

Jleknum, yac

JlaGopaTopHble
pa6oTsl, Yac

IIpakTH4eckue
3aHSATHSA, Yac
CamocTosiTeIbHAs

padora, yac

®DopMBbI TEKYLIEr0
KOHTPOJIsI
(HauMeHOBaHMe
OLICHOYHOI0 cpe/-
CTBA)

IIKaJia TeMIeparyp. XO0J0aUNIbHBIC MAIIIMHEL.
TenoBbie ABUTATEIIN. OxpaHa pUpoObI.

JlabopaTopHnas paboTa . (He MPETYCMOTPEHO)

IIpaxTruyeckoe 3anarue Ne6. IlepBrlit 3aK0H
TepmoauHamuki. Temnosas MamuHa.

CamocrositenbHast paboTa 00ydJaroIuxcsi, B
T.4.: (HE IPETyCMOTPEHO)

11), 5)

Tema 8. CBoiicTBa napos.

ConeprxaHue TEMBI:

Ucnapenue u xonaencanus. HaceleHHslil nap
H €ro cBoMCcTBa. AOCOIIOTHAS U OTHOCUTEIbHAS
BIIAXKHOCTH Bo3ayxa. Touka pocel. Kunenne.
3aBHCHMOCTB TEMIICPATYPHI KUIICHUS OT JaBJIC-
Hus. [leperpeTslii map 1 ero UCHOIP30BaHUC B
TEXHUKE.

JlabopaTopHas paboTa . (He MPETYCMOTPEHO)

IIpaxTryeckoe 3aHaTue Ne7. BiaxHOCTb.

2/0,5

CamocrosiTenbHast paboTa 00y4aromuxcs, B
T.4.: (HE IPEyCMOTPEHO)

Tectuposanue 1o
TeMe JIEKIHIH

11),5)

Tema 9.CBolicTBa KUIKOCTE

CopepxaHue TEMBI:

XapaKTepHuCTHKa KUAKOTO COCTOSHUS BEIIECT-
Ba. [IoBEpXHOCTHBIN €0 KUAKOCTH. DHEPrus
MIOBEPXHOCTHOTO CJI0sl. SIBIE€HUS HA TpaHUILIE
JKUAKOCTHU C TBEpAbIM TesioM. Kanumsipasle
SIBJIICHUS

2/0,5

JlabopaTopHnas paboTa . (He IPETyCMOTPEHO)

[TpakTryeckoe 3aHsTHE. (HE MPEYCMOTPEHO)

CamocTosiTenbHas padota 00yJaromuxcs, B
T.4.: (HE IPETYCMOTPEHO)

TectupoBanue 1o
TEeME JIEKLIUU

11), 5

Tema 10. CBoiicTBa TBepABIX TeJl.
CopepxaHue TEMBI:

XapakrepucTUKa TBEpAOI0 COCTOSHUS BEIIECT-
Ba. YIpyrue CBOMCTBa TBEPBIX TeJ. 3aKOH
I'yka. MexaHn4yeckue CBOWCTBA TBEPIBIX TEIL
TemnoBoe paclMpeHue TBEPABIX TEI U KUAKO-
crei. [InaBneHue n kpucramn3anus.

2/-

JlaGopatopnast paboTta . (He mpeayCMOTPEHO)

ITpakTudeckoe 3aHsATHE. (HE IPETYCMOTPEHO)

CamocrosrenbHas paboTa o0yyaromuxcs, B
T.9.: (HE IPETYCMOTPEHO)

TCCTI/IpOBaHI/Ie 10
TEMCE JICKIIUHU

2),%),7)

Tema 11.91ekTpUYECcKoe MOJIE.

CopepxaHue TEMBI:

OnexTpudecKre 3apsaasl. 3aKOH COXPaHEHHUS
3apspa. 3akoH Kynona. Dnextpuueckoe mnose.
HanpsixenHocTs 3nekTpudeckoro nost. Io-
TEHIHMaJ JIeKTpudecKkoro nois. [Ipunnun cy-
nepro3uiyu nosieid. Padora cun anexrpocraru-
YECKOTO TTOJIS.

JlaGoparopnas pabota Ne6. Tloctpoenwme

BOJIbT-aMIIEPHON XapaKTEPUCTUKH TPOBOJAHMKA.

2/-

[IpaxTrueckoe 3amsaTue Ne8. DnekTprueckoe
noJe.

2/0,5

CamocTtosTenpHast paboTa 00yJaronmxcs, B
T.9.: (HE IPETYCMOTPEHO)

Oryer nabopa-
TOPHOM pPaboTEI,

1), 4), 6)

Tema 12.3aK0HbI NOCTOAHHOI'0 TOKA.

2/-

Oryer nabopa-
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Homep
NpeMeTHOr 0
pe3yabtata/Koabl
KOMIIeTEHITHIA,
(popmuposanuio
KOTOPBIX CI0C00-
CTBYET 3JIEMEHT
MPOrpamMMbI

HanmeHnoBanue pasneioB, TeM

Buapl yueoHo# padoThl

Pa6ora Bo B3auMojIeiicT-
BHH C NIpenojaBarejeM

Jleknum, yac

JlaGopaTopHble
pa6oTsl, Yac

IIpakTH4eckue
3aHATHSA, Yac

CamocTosiTeIbHAs
padora, yac

®DopMBbI TEKYLIEr0
KOHTPOJIsI
(HauMeHOBaHMe
OLICHOYHOI0 cpe/-
CTBA)

CopepxaHue TEMBI:

YcnoBusi, He0OX0UMBIE AJIs1 BOSHUKHOBEHHS U
NoJ/Iep KaHus dIIEKTpHYecKkoro Toka. Cuiia Toka
U IJIOTHOCTH TOKa. 3akoH OMa J1sl yuacTka
nenu 6e3 D/]C. 3aBUCUMOCTP IEKTPHYECKOTO
COIPOTHUBIICHHS OT MaTepHaa, [UIMHbI U T1J10-
LI3JM TIONIEPEYHOTO CEUCHHS! MPOBOIHUKA. 3a-
BHUCHMOCTb JJIEKTPUUECKOTO COTPOTHUBIICHHS
MPOBOIHUKOB OT TEMIIEPATYPhL. DIEKTPOIABH-
KyILAsi CUJIa UCTOYHHKA TOKa. 3akoH Oma st
nosHo# nenu. CoenrHeHue NpoBoaHUKOB. Co-
C€AUHCHUC HCTOYHUKOB 3HeKTpI/I‘IeCKOﬁ OHEPIrun
B Oarapeto. 3akoH Ixoymns—Jlenna. Pabora u
MOIIHOCTb AJIEKTPUUECKOTO ToKa. TerioBoe
JIeHCTBHE TOKA.

JlabopaTopnas pabota Ne7. Mccienoanue
3aMKHyTOﬁ LECIIH ITOCTOSHHOI'O TOKA.

IIpaktudeckoe 3anaTue No9. 3aKOHBI MOCTOSH-
HOTO TOKA.

2/0,5

CamocTosTenbHas padota 00yJaromuxcs, B
T.4.:(HEe IPEAYCMOTPEHO)

TOPHO# PaboTEI,
KOHTpOJIbHAsI pa-
6ota

5),8),9)

Tema 13. DuekTpryeckuii TOK B OJyNPO-
BO/THMKAX.

ConeprxaHue TEMBI:

CoOcTBeHHAs TPOBOAMMOCTD MOIYTIPOBOJHH-
KoB. [TorynmpoBOAHUKOBBIE TIPHOOPHL.

2/0,5

JlaGopatopnast paboTta . (He mpeayCMOTPEHO)

IIpakTudeckoe 3aHsaTHE. (HE TPETYCMOTPEHO)

CamocrodrenbHas paboTa 00ydaromuxcs, B
T.4.:(HE IPETyCMOTPEHO)

HUTOI'O 3a lcemectp

26/4

14/2

18/4

2/50

2 cemecTp

3), 6), 10)

Tema 14. MarauTHoe noJie.

CopepxaHue TEMBI:

BexTop unaykuuu MarautTHoro noss. Jleiicrsue
MAarHUTHOTI'O IIOJISl Ha NPSIMOJIMHENHBIA IPOBOJI-
HUK ¢ TOKOM. 3akoH Amrnepa. B3aumoseiicTeue
TOKOB. MarHuTHbIN IOTOK. PaboTa mo mepeme-
LIEHUIO IPOBOJAHUKA C TOKOM B MarHUTHOM
noje. JlecTBHEe MarHUTHOTO T0JIsL Ha JBUOKY-
muiics 3apaa. Cuna Jlopenna. OnpeneneHue
YIENBHOTO 3apsiia. Y CKOPUTEIH 3apsKEHHBIX
JacTHIL.

2/0,5

JlaGoparopnas padotaNe8. Habmronenue neic-
BUsI MArHUTHOT'O I10JIA HA TOK.

2/0,5

IMpaktuyeckoe 3ausitue Nel0. MarHuTtHoe moJe.
JlelicTBre MarHUTHOTO TOJIS.

2/0,5

CamocrosarenbHas paboTa o0yyaromuxcs, B
T.4.: MarHuTHble CBOWCTBA BELIECTBA.

1/13

Oryer nabopa-
TOpHOH paboTHI

1),3),7)

Tema 15. DiieKTpOMarHUTHAsi HHIYKIHUS.
CopepxaHue TEMBI:

OnexTpoMarauTHas HHAYKIHS. 3akoH Papazes.
IIpasuno Jlenna. BuxpeBoe anekrpuueckoe
nosie. CaMOMHAYKIUS. DHEPrusi MAarHUTHOTO
oJIsl.

2/0,5

JlabopaTopnas pabota Ne9. 3ydeHue siBieHUst

2/-

TectupoBanue 1o
TEMe JISKIHH,
oTueT J1abopa-

TOPHOM pPaboTEI
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Homep
NpeMeTHOr 0
pe3yabtata/Koabl
KOMIIeTEHITHIA,
(popmuposanuio
KOTOPBIX CI0C00-
CTBYET 3JIeMEHT
MPOrpamMMbI

HanmeHoBaHue pa3aejaoB, TeEM

Buapl yueoHo# padoThl

Pa6ora Bo B3auMojIeiicT-
BHH C NIpenojaBarejeM

Jleknum, yac

JlaGopaTopHble
pa6oTsl, Yac

IIpakTH4eckue
3aHATHSA, Yac

CamocTosiTeIbHAs
padora, yac

SHGKTpOMaFHHTHOﬁ WHAYKIWHN.

IIpaxkTryeckoe 3anatue Nell. DnexTpoMaraur-
Has uHAyKnus. 3akoH @apanes. [Ipasuio Jlen-
1a.

2/0,5

CamocrositenbHast paboTa 00ydJaroIuxcsi, B
T.4.: YacTHbIE cIydau mpuMeHeHHs 3akoHa Pa-
pazes. [Ipupona 9/1C nHAYKIHH.

1/10

®DopMBbI TEKYLIEr0
KOHTPOJIsI
(HauMeHOBaHMe
OLICHOYHOI0 cpe/-
CTBA)

4),7),10)

Tema 16. Mexannueckue KoJedoaHus.
ConeprxaHue TEMBI:

KonebarenpHoe nBmkeHue. ['apMoHnYeckue
Kkosiebanusg. CBOOOIHEIE MEXaHHYECKHUE KOJIE-
Oanus. JInHelHbIE MEXaHUYECKHE KOJIe0aTeb-
HBIE crcTeMbl. [IpeBpalieHue SHeprun IpHu KO-
nebarenbHOM JBIKeHHH. CBOOOJHBIE 3aTy-
XaolUe MEXaHUYeCKUe KojeOanus. BoiHyx-
JICHHBIE MEXaHUYECKHE KOJICOaHUsl.

2/0,5

Jlabopatopnas padora Nel(. Onpenenenue
YCKOpeHUs1 CBOOOTHOTO MaIeHUs IPH MTOMOIITH
MAaTEMAaTHYCCKOIoO MasATHHUKA.

2/0,5

[Mpaktryeckoe 3ansitue Nel2. CBoOOIHBIE HE3a-
TYXAOIIHE TapPMOHUYECKUE KOJICOAaHMSL.

2/0,5

CamocrostensHast paboTa 00ydJaroImuxcs, B
T.4.: Pe3oHaHC B MEXaHHMYECKHX CHCTEMAX, €TO
MIPAaKTHYECKOE 3HAUCHHE.

1/10

Otuet nabopa-
TOpPHOU pabOTHI

5),9)

Tema 17.Ynpyrue BoJIHBI.

ConeprxaHue TEMBI:

[onepeunsle 1 NPOIOIbHBIE BOTHBL. XapaKTe-

PHUCTHKHY BOJHBI. Y paBHEHUE INIOCKOH Oerymien
BouiHbL. MHTepdepenus BoiH. [lousTre o au-

(bpakiyy BoJH. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK

1 eTo IpUMEHEeHHE.

2/-

JlaGopatopnast paboTa. (He IpeyCMOTPEHO)

IIpakTudeckoe 3aHsaTHE. (HE IPETYCMOTPEHO)

CamocrodarenbHas paboTa o0yyaromuxcs, B
T.4.: (HE IPETyCMOTPEHBI)

TCCTI/IpOBaHI/Ie 10
TEMC JICKIIUH,

3), 6)

Tema 18. DiiekTpoMarHuTHbIE KOJIe0aAHUS.
CopepxaHue TEMBI:

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsL.
[peBparmenue sHepruy B KojaeOaTeIbHOM KOH-
Type. 3aTyXarolye 3JIeKTPOMarHuTHhIEe KoJie-
6aHus. ['eHepaTop He3aTyXaloMuUX 3JIeKTpoMar-
HUTHBIX KoJieOaHNH. BEIHYX/I€HHBIE 3I€KTpH-
yeckue koyiebanus. [lepemennslii Tok. ['enepa-
TOp MEPEMEHHOr0 TOKa. EMKOCTHO® M MHITYK-
TUBHOE CONPOTHBIICHHS TIEPEMEHHOTO TOKA.
3axoH OMa aJ1s 3JIEeKTPUIECKOH e IepeMeH-
HOro TOoKa. PaboTa n MOIIHOCTh MEPEMEHHOTO
TOKa.

2/0,5

Jlaboparopuas pabota Ne 11. M3yuenue rap-
MOHHMYECKUX KOJIEOAHUN C ITOMOIIBIO OCLIUILIO-

rpacda.

2/0,5

IIpaxTudeckoe 3anaTueNel3. DekTpoMarHuT-
HBIE KOJIeOaHHs B HeaJIbHOM KOJIeOaTeIbHOM
KOHTYPE.

2/0,5

CamocrositenbHast paboTa 00ydJaromuxcsi, B
1.4.: 'eHepaToOpbl nepeMeHHoro Toka. TpaHc-

1/10

TectupoBanue 1o
TEMe JIEKIHH,
oTueT J1abopa-

TOPHOM pPaboTEI
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Homep
NpeMeTHOr 0
pe3yabtata/Koabl
KOMIIeTEHITHIA,
(popmuposanuio
KOTOPBIX CI0C00-
CTBYET 3JIEMEHT
MPOrpamMMbI

HanmeHnoBanue pasneioB, TeM

Buapl yueoHo# padoThl

Pa6ora Bo B3auMojIeiicT-

BHH

¢ mpenogaBaTeieM

Jleknum, yac

JlaGopaTopHble
pa6oTsl, Yac
IIpakTH4eckue
3aHSATHSA, Yac
CamocTosiTeIbHAs
padora, yac

(dhopmMaTopsl.

®DopMBbI TEKYLIEr0
KOHTPOJIsI
(HauMeHOBaHMe
OLICHOYHOI0 cpe/-
CTBA)

1),7),8)

Tema 19. DileKTpOMarHuTHbIEC BOJIHBI.
CopepxaHue TEMBI:

DJIeKTPOMarHUTHOE TI0JIe KaK 0COOBIN B Ma-
TepuH. DIIEKTPOMarHuTHbIE BOJIHBL. Bubparop
I'epma. OTKPHITHINA KOIEOATENBHBIA KOHTYP.
Wzobperenne panuo A.C. [Tomossm. [TonsTre
0 PaJHOCBS3H.

JlabopaTopnas paborta Nel2. M3mepenue noka-
3aTelsl IPEIOMIICHHS CTEKJIA.

2/-

[paktrdeckoe 3ararue Neld DnmekTpoMarHuT-
HBIC BOJIHBI.

2/0,5

CamocrosTensHast paboTa 00ydJaromuxcs, B
1.4.: [IpuMeHeHNe 3TeKTPOMArHUTHBIX BOJIH.

1/10

TectupoBanue 1o
TeMe JIeKIUH,
oTtueT Jabopa-

TOPHOM PaboTEI

8), 11)

Tema 20.3aK0HbI reOMeTPHYECKOIl ONITHKHU.
CopepxaHue TEMBI:

IIpsiMonuHENTHOE pacIpOCTpaHEHNE CBETA B
OJHOPOJHON U30TPOMHOM cpefie. 3aKOH OTpa-
JKeHUs. AOCOJIIOTHBIN U OTHOCUTEIIbHBIN MOKa-
3aTeNy NPeIOMIICHHS . 3aKOH MPEIOMIICHUS.
[lonHOE BHYTpEHHEE OTPAKEHHUE.

2/-

JlabopaTopnas pabota Nel3. Onpenenenue or-
THUYECKOH CHIIBI M (POKYCHOTO PACCTOSIHUS
coOuparoniei JIMH3bIL.

2/0,5

[pakrraeckoe 3ararue Nel5. 3akoHBI TeOMET-
PHUYECKOH OIITHKH.

2/-

CamocTosiTenbHast padota 00yJaromuxcs, B
T.4.: (HE IPETYCMOTPEHO)

Otuet mabopa-
TOPHOM pPaboTHI,
KOHTpOJIbHAsI pa-

6ora

3),5), 10)

Tema 21. BotHOBBIC CBOIICTBA CBeTa.
ConeprkaHHe TEMBI:

Wntepdepenims ceta. KorepeHTHOCTH CBETO-
BBIX Jyueil. HTepdepeHIus B TOHKHUX IUICH-
kax. ITomoce! paBHO# TonmmuHel. Konbia Heto-
ToHA. Vcrons30BaHNe HHTEP(EPEHIINHU B HAyKe
u Texauke. Judpakuus ceera. Judpakuus Ha
TN B MapajuIeNbHbIX dydax. udpakiuonHas
pemerka. [Tonstre o ronorpadpun. [Tonspusa-
LU OoNepeuHbIX BoNH. [londpusanus csera.
JBoliHoe nyuenpenomiienue. Ioasponsst.
Hucnepcus csera. Buast cnektpos. CHeKTpsl
ucnyckanus. CiekTpsl NOTI0MIEeHUs. Y IbTpa-
(uoneToBoe U MHPpPaKpaCHOE U3TyUEHHUSI.
Pentrenosckue inyuun. X npupopa u cBoiicTaa.

2/0,5

JlaGoparopnas pabota Nel4. MccnenoBanue
BOJIHOBBIX CBOWCTB CBETA.

2/-

Ipaktuueckoe 3anstue Nel6. BonHoBast onru-
ka. UaTepdepentus u nudpakiys CBETOBBIX
BOJTH.

2/0,5

CamocrosrenbHas paboTa o0yyaromuxcs, B
T.4.: [IpakTHyeckoe npuMeHeHus sIBJICHUM au-
(bpakuws, moyspu3anus, HHTepQepeHIns K-
TPOMAarHUTHBIX BOJIH.

1/10

Otuet nabopa-
TOPHOU pabOTHI

1),7),8)

Tema 22. KBanToBasi onTukKa.

CopepxaHue TEMBI:

KsanToBas runoresa Ilnanka. ®otonsl. Baen-
HUH poTodnekTprdeckuii 3¢ dexr. Buyrpennuii

2/0,5

TecTupoBaHuUE 10
TeMe JIEKIHH,
KOHTPOJIbHAsS pa-
6ota




15

Homep
NpeMeTHOr 0
pe3yabtata/Koabl
KOMIIeTEHITHIA,
(popmuposanuio
KOTOPBIX CI0C00-
CTBYET 3JIEMEHT
MPOrpamMMbI

HanmeHnoBanue pasneioB, TeM

Buapl yueoHo# padoThl

Pa6ora Bo B3auMojIeiicT-
BHH C NIpenojaBarejeM

Jleknum, yac
JlaGopaTopHble
pa6oTsl, Yac
IIpakTH4eckue
3aHSATHSA, Yac

CaMocTosiTeIbHAs

padora, yac

®DopMBbI TEKYLIEr0
KOHTPOJIsI
(HauMeHOBaHMe
OLICHOYHOI0 cpe/-
CTBA)

¢dorosddexr. 3akonsl horodrpdexra. Turs
(hOTO3ICMEHTOB.

JlabopaTopHas paboTa.(He MPeTyCMOTPEHO)

IMpaktryeckoe 3austue Nel7. KBanTtoBast ontu-
ka. DoTodPPeKT.

2/0,5

CamocrositenbHast paboTa 00ydJaroIuxcsi, B
T.4.: (HE IPETyCMOTPEHO)

5), 8), 10)

Tema 23. ®u3uka aToma.

ConeprxaHue TEMBI:

PasButHe B3TISI0B Ha CTPOCHHUE BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaxX BOJOPO-
na. SlnepHas moaenb aroma. ONBITHI
3.Pesepdopaa. Monens atoma Bomopoa 1mo
H.Bbopy. KBaHTOBBIE T'€éHEPATOPBHI.

21-

JlabopaTopHnas paboTa. (He IpeayCMOTPEHBI)

[TpakTHyeckoe 3aHsTHE. (HE MPETYCMOTPEHBI)

CamocTosTenbHas padota 00yJaromuxcs, B
T.4.: (HE IPETyCMOTPEHBHI)

4),7),11)

Tema 24.®u3nka aTOMHOIO sIAPA.
CopepxaHue TEMBI:

EctecTBeHHas paguoaKTUBHOCTh. 3aKOH pajno-
akTUBHOTO pacmaja. CriocoObl HAOIIOACHUS U
pETUCTpAIiK 3aPsHKEHHBIX YacTHIl. D dexT
Basuiioa — UepenkoBa. CTpoeHHEe aTOMHOT'O
sapa. JleexT macchl, SHEPTHUS CBA3U U YCTOM-
YMBOCTbH ATOMHBIX siJiep. SIiepHbIe peakiuy.
HckyccTBeHHAs! palMOaKTHBHOCTD. Jlenenne
TsDKENBIX saep. Llennas sinepHas peakiust.
VYupasinsgemas uenHas peakuus. SnepHbli peak-
Top. Ilonyuenne paguoakTUBHBIX H30TOIIOB U
ux npuMeHeHue. bruonorndeckoe neiicteue pa-
JTHOAKTUBHBIX U3TydeHUil. DJeMeHTapHbIe Jac-
THUIIBI

2/0,5

JlabopaTopHnas paboTa. (He IpeayCMOTPEHBI)

Ipaktuueckoe 3anstue Nel8. PagroakTHBHbIC
pacnanpl. 3aKOH pagMOaKTHBHOTO pacmaja.

2/0,5

CamocrodrenpHas paboTa o0yyaromuxcs, B
T.4.: (HE IPETYCMOTPEHBI)

TectupoBanue 1o
TEeME JIEKLIUU

1),3),8)

Tema 25. CTtpoenne u pa3sutue BeesienHoii.
CopepxaHue TEMBI:

Hammra 3Be3Hast cuctema — rajgakTuka. Jpyrue
ranakThky. beckoneunocts Beenennoil. Ions-
THE 0 KocMoJoruu. Pacmupsitomascs Beenen-
Has. Mogens ropsiue Beenennoit. Ctpoenue u
IIPOUCXOXKACHUE raIaKTHK.

2/-

JlaboparopHas paboTta(He npesycMOTpPEHbI).

[TpakTryeckoe 3aHsTHE. (HE IPETyCMOTPEHBI)

CamocrositenbHast paboTa 00y4Jaromuxcs, B
T.4.: (HE IpeyCMOTPEHBI)

1),3),9)

Tema 26. IBoaronus 3Be31.

ConeprxaHue TEMBbI:

I'umoresa npoucxoxnexust CoTHEYHOI cucTe-
ML TepmosinepHsrii cuates. [Ipobaema Tepmo-

simepHoi dHepreTuku. DHeprus CoHIa U 3BE3].

Oosrorus 38e31. [Iponcxoxnenne ComHEUHOM
CHCTEMBL.

2/0,5

TCCTI/IpOBaHI/IC 1o
TEMC JICKIIUHU
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Homep Buapl yueoHo# padoThl
npeaAMeTHOr o Pa6oTa Bo B3anmopeiicT-
pesynLTaTa/Konu BHM C IIpenoaaBaTtejieM g
KOMIIeTeH LM, ° ° 2o DopMBbI TEKyIIEro
¢opmupoBanuio 2 Z g E g 5 g KOHTP0JIsI
KOTOPBIX CII0CO0- HaumenoBanmue pa3jienoB, TeM = E_ = 3 3 ; < (HauMeHOBaHME
& 5% - s
CTBYET 3JeMEeHT = E 2 EE | E¢8 OLIEHO1HOT0 cpej-
= 25 7 8 2's CTBa)
NPOrpaMMbI 52 S = = s =
S| 85| 22 |3
= =
JlabopartopHas paboTta(He npeycMOTpPEHBI). -
IIpakTudeckoe 3aHsaTue. (HE MPEeTyCMOTPEHBI) -
CamocrositenbHast paboTa 00ydJaroIuxcsi, B -
T.4.: (HE IPEAYCMOTPEHBI)
HUTOI'O 3a 2 cemecTp 26/4 1412 18/4 6/63

[Tpumeuanue: -/- 06vem uacos coomseemcmeenHo 0isi OYHOMU, 3A04HOU opm 0byUeHUs




4. CUCTEMA OIIEHKHU PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJMETA
OcBoeHne y4eOHOro MmpeaMeTa COMpPOBOXKIACTCA TEKYIIUM KOHTPOJIEM YCIEBAEMOCTU U IPO-
MEKYTOUHOM aTTecTaeid 00yJaromuxcs.

@opMbI M KPUTEPUH TeKYIEr0 KOHTPOJIsI yClIeBaeMOCTH

1 cemecTp
DopMbI TEKYLIEr0 KOHTPOJIst KonnaecTso KonnuecrBo 0an- Makc. Bosm.
KOHTPOJIbHBIX JIOB 3a 1 KOHTP. KoJ1-Bo 6a/1510B
TOYeK Touky
TecTupoBaHue MO TeMaM JIEKIIMOHHBIX 3aHATHN 7 5 35
KonrponbHas pabora 2 15 30
Oruer mo nabopaTopHOil pabote 7 5 35
Hroro mo 100 6aa10B
AMCUUTIJIMHE
2 cemecTp
@DopMbI TeKYLIET0 KOHTPOJIst KonnuecTBo KonnvectBo 0a- Makc. BO3M.
KOHTPOJBbHBIX JoB 3a 1 K0JI-BO 02J1710B
TOYEK KOHTP.TOYRY
TecTtupoBaHue MO TeMaM JISKIIMOHHBIX 3aHATHN 7 5 35
KonrtponbHas pabora 2 15 30
Otuer 1o naboparopHoil padoTe 7 5 35
Hroro mo 100 6an10B
AMCUUTIJIMHE

IIIxana omeHKH pe3yJabTAaTOB 0CBOCHUSA yqeﬁnoro npeamMera,

c¢()OpMHPOBAHHOCTH Pe3yJIbTATOB 00yUYeHHS

®opma npose- YcaoBus go- IITkanbl OLEHKH YPOBHS
IIIkana oueHKH YPOBHS 0CBOEHHUS AMCIUILTIH-
JeHust nycKa c(OpMHPOBAHHOCTH pe- -
TPOMEKY TOYHOI (MUHEMAJTb- 3yJbTATOB 00y4YeHHs
aTTecTaluuu HBIii 10N0po- YpoBHeBast 100 6anb- | 100 Ganb- | 5-OamnbHas mka- | HeaubdepeH-
TrOBBIH 0aJ1JT) IIKaJia OICHKH | Has IKaja, | Has IIKaja, Jia, [IUPOBaHHAS
KOMIIETECHITHI % % nuddepeHnupo- OIICHKA
BaHHAasl OLICH-
Ka/6aun
Kontpomibnas
pabora (1o Jonoporobliit Huxe 61 Huxe 61 «HEYIOBJIETBOPHU- HE 3aYTEHO
pe3ysbTaTtam Homyckatorcs TEJIBHO / 2
HaKOIMTEIHLHOTO BCE CTY/ICHTBHI
pEUTHHra WIH B
thopme «YIOBJIETBOPH- 3a4TCHO
KOMITBIOTEPHOTO [oporoserit 61-85,9 61-69,9 TeNbHO» / 3
TECTHPOBAHUS)
«xopormoy / 4 3a4TEHO
Dk3ameH (1o 70-85,9
pe3ysbTaTtam
HaKOIUTEJILHOTO «OTIUYHOY / 5 3a4YTCHO
pEATHHra UK B [ToBBILIEHHBIH 86-100 86-100
thopme
KOMITBIOTEPHOTO
TECTUPOBAHUS)




5. METOINYECKHUE YKA3AHUA 1JI51 OBYUAROIIIUXCAIIO OCBOEHHUIO
YUYEBHOT'O ITPEJIMETA
5.1. O0mue MeToaMYeCKHEe PEKOMEHIAUMU MO OCBOCHUIO JUCIHIUINHBI, 00pa3oBaTe/lb-
HbIe TEXHOJIOTHH

JlucuumiuHa peanu3yercsi OCPEeICTBOM MPOBEIEHUSI KOHTAKTHOM paboThl ¢ 00yYaroMMHUCS
(BKJIIOYAs TPOBEJICHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIBHON pabOThl 00yUYarOmUXCst
U IIPOMEXKYTOYHOM aTTECTALIUU.

KonraktHas pabota MOKET OBITh ayAUTOPHON, BHEAYJUTOPHOM, a TAKXKe MPOBOJUTHCS B JICK-
TPOHHOU MH(OpMaAIMOHHO-00pa3oBaTeNbHOM cpeae yHuBepcurtera (nanee - IMOC).B ciyyae npose-
JIEHUS 4aCcTU KOHTaKTHOM padoTsl o auctuminHe B OMOC (B COOTBETCTBUU C paclUCaHUEM Y4eOHBIX
3aHATHUI), TPYJOEMKOCTbh KOHTaKTHOH pabora B DUOC 3KkBUBasIiCeHTHA ayAUTOPHOM paboTe.

[Ipn npoBeaeHun y4eOHBIX 3aHATUN MO NUCUUIUIMHE OOECIeYMBAETCS pa3BUTHE y 00ydaro-
IIMXCSI HABBIKOB KOMAaH/IHOW pabOThI, MEXXIMYHOCTHOW KOMMYHHKAIIMH, TIPUHATHS PEIICHHUH, JTUIEP-
CKHX KauecTB (BKJIIOYas MPOBEICHUE UHTEPAKTUBHBIX JIEKLUN, TPYNIOBBIX TUCKYCCHUI, POJIEBBIX UTD,
TPEHUHTOB, aHAJM3 CUTYallMii 1 UMUTAIIMOHHBIX MOJIEJIEH, MPerojaBaHue AUCIUILTUHBL B popMe Kyp-
ca, COCTaBJIEHHOTO Ha OCHOBE PE3YJIbTATOB HAYYHBIX MCCIEAOBAHUMN, POBOJUMBIX YHUBEPCUTETOM, B
TOM YHCJI€ C YY€TOM PErHOHAIBHBIX OCOOCHHOCTEH MPO(heCcCHOHAIBHON AEATEIIbHOCTH BBITYCKHUKOB
1 IOTpeOHOCTEH paboToaTENeH ).

[IperoaBanye AUCIUILUIMHBI BEIETCS C MPUMEHEHHUEM CIEAYIONINX BHIIOB 00Pa30BaTEIbHBIX
TEXHOJIOTHM:

-0aNIbHO-PENTUHIOBasl TEXHOJIOTHS OLICHUBAHMS;

- mpo0eMHoe 00yUYeHHE;

- pa300p KOHKPETHBIX CUTYyaIINN;

JlJis OLIEHKH 3HaHWM, yMEHUIA, HABBIKOB U YPOBHs C(HOPMHUPOBAHHOCTU KOMIIETEHLIUU IO AMC-
LUIUIMHE IPUMEHSETCs OallIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJISL U OLIEHKH YCIIEBAEMOCTH CTYAECHTOB.
B ocHOBY 6anibHO-PEeUTUHTOBON CHCTEMBI MOJIOKEHBI TPUHIIUIIBI, B COOTBETCTBUU C KOTOPHIMH (OP-
MUPOBaHUE PEUTUHIA CTYAEHTA OCYILECTBISETCS B XOJ€ TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH. Makcu-
MaJlbHO€ KosndecTBO OayioB B cemectpe — 100.

ITo nroram Tekyuieil ycreBaeMoCTH CTYACHTY MOXET ObITh BBICTABJIEHA OLIEHKA 110 MPOMEXKY-
TOYHOW aTTeCTAllMM B COOTBETCTBHM 32 HaOpaHHBIMU 3a ceMecTp Oamnamu.CTyneHTaM, HaOpaBIIUM B
X0JI€ TEKYIIETO KOHTPOJIS ycreBaeMocTu 1o aucuuruinae ot 61 g0 100 6arioB U BBIMOIHUBIINM BCE
o0s13aTesibHbIe BUBI 3aIVIAHMPOBAHHBIX YUEOHBIX 3aHATHH, [0 PEILICHUIO MperoaaBatelis 6e3 Mpoxo-
KJACHUSI IPOMEKYTOUHOM aTTeCTal[MU BBICTABJISETCS OLEHKA B COOTBETCTBUH CO IIIKAJION OLEHKU pe-
3yJIbTaTOB OCBOEHUS AUCLHIIINHBI.

PesyabraT 00y4eHusi cunraercsi cGopMHPOBAHHBIM (IOBBIIIEHHBIH YPOBEHb), €CIIU TEO-
peTrndecKkoe cojiepKaHue Kypca OCBOEHO IMOJHOCTBIO; MPU YCTHBIX COOECEeIOBAHUSAX CTYAEHT Ucuep-
IbIBAIOIIIE, MTOCJIE0BATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3jaraeT y4yeOHbI MaTepuai; cBOOOIHO
CHpaBiIsIeTcs € 3a7a4yaMM, BOIPOCAMU U APYTUMH BHJIAMH 33/1aHUi, TpeOyromuX NpUMEHEHHs 3HaHUH,
UCIIOJIb3YET B OTBETE JIONOJHUTENbHBIM MaTepuals; Bce MPEeJyCMOTpEHHbIe paboueil yuyeOHOH mpo-
IpaMMOM 33/1aHUS BBIIIOJHEHBI B COOTBETCTBUHU C YCTaHOBIIEHHBIMU TPEOOBaHUSAMH, CTYJIEHT CIOCOOEH
AHAIM3UPOBATH MOJIyUEHHBIE PE3Y/IbTAThl; MIPOSBIISAET CAMOCTOSATEIBHOCTh MIPH BBIMOJTHEHUN 33JaHUH,
Ka4eCTBO MX BBIIOJHEHHUs OL[EHEHO 4nciIoM O6amtoB oT 86 10 100, 4TO COOTBETCTBYET MOBHIILIEHHOMY
YPOBHIO CHOPMHUPOBAHHOCTH PE3YJIBTATOB 00yUEHUS.

PesyabraTr 00yyeHus cumrtaercsi c)OPMHPOBAHHBLIM (IIOPOTOBBINi YPOBEHb), €CIIM TEOpe-
TUYECKOE CO/Iep)KaHNEe Kypca OCBOEHO MOJIHOCTBIO; IIPH YCTHBIX COOECEeI0BaHUSAX CTYACHT MOCIIE0Ba-
TEJIbHO, YETKO M JIOTMYECKH CTPOWHO M3jaraeT y4eOHBIH MaTepHuall; CIIpaBIsieTcs C 3aJjauaMu, BOIIPO-
camH | JIpyTMMH BUJIaMU 3aJlaHU, TpeOYIOIINX MPUMEHEHHsI 3HAHHI; BCe MpeaycCMOTpeHHbIe padoueit
y4eOHOIl mporpaMMoii 3a1aHus BBITIOJIHEHBI B COOTBETCTBUH C YCTAaHOBJICHHBIMHU TPEOOBaHUSMH, CTY-
JEHT CIOCOOEH aHaIM3UpPOBAThH IMOJIYUEHHBIE pPE3yNIbTaThl; MPOSBISET CAMOCTOSTEIBHOCTh MPH BbI-
MOJTHEHUH 3aJaHui, KaUeCTBO MX BBLIITOJHEHUS OLIEHEHO YHCIOM 0amioB OoT 61 1o 85,9, 4To cOOTBET-
CTBYET IOPOTOBOMY YPOBHIO COOPMUPOBAHHOCTH PE3YJILTATOB O0YUECHHUSI.

PesyabraT 00yyeHus1 cuuTaercss Hec()OPMHUPOBAHHBIM, €CIIU CTYACHT IPU BBIIIOJIHEHUU 3a-
JAaHUW HE JTEeMOHCTPUPYET 3HAaHMM y4eOHOTO MaTepuala, JAOMYCKAeT OIIMOKHU, HEYBEPEHHO, C 0O0JIb-
IIMMU 3aTPYAHEHUSIMHU BBINOJIHSACT 33JaHUs, HE JEMOHCTPUPYET HEOOXOIMMBIX YMEHMH, KauecTBO
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BBINOJIHEHHBIX 33JJaHUH HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHMSAM, KAUECTBO UX BBIIOJIHEHUS
OLIEHEHO YMCIIOM OalioB HUXKE 61, YTO COOTBETCTBYET JOMOPOTOBOMY YPOBHIO.

5.2. MeToanuyeckue yKa3aHusi 0 CaMOCTOSITeJIbHOM padoTe 00y4arOIMXCcs

CamocrosTenbHas paboTa 00ecreunBaeT MOAr0TOBKY 00yUaroImerocs K ayAUTOPHBIM 3aHATHIM
U MEpONPUATUAM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOW aTTeCTallMd MO M3Y4aeMOM JUCIUIUIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKY MPOSBIISIOTCS B aKTUBHOCTH O0YYAIOIMIETOCs HA 3aHSATUSX M B KA4eCTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJJaHUI U IpYruX GOpM TEKYIIEro KOHTPOJIS.

[Tpu BBITIOIHEHUU 3aTaHUN IS CAMOCTOSTEIILHON pabOThl PEKOMEHIyeTCs popaboTka MaTe-
pUANIOB JIEKIIMK MO0 KaXXIOW MPOMJIECHHOW TeMme, a TakKe HM3y4eHUE PEKOMEHIYEMOU JIMTepaTyphbl,
npezcTaBieHHoi B Paznene 6.

B nporuecce camocTosTenbHON pabOThI MPU U3YYEHUH JUCHUILIUHBI CTYACHTHI MOTYT UCIIOJNIb-
30BaTh B CHCIMATU3NPOBAHHBIX ayIUTOPHUSX I CAMOCTOSTEIIBLHON pabOThl KOMIIBIOTEPHI, OOecredu-
BaIOILIEMY JIOCTYI K MPOrpPaMMHOMY OO€CleYeHHI0, HEOOXOAUMOMY JUIsl M3y4eHUs AUCLMILIUHBL, a
TaKkKe JOCTYN uYepe3 UHPOPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHYIO CeTh «MHTEpPHET» K AIEKTPOHHOM
nHpopmanmoHHo-o0pa3oBatenbHO cpene yHuBepcutera (OMOC) M 3neKTpoHHOW OMOIMOTEUHOM
cucreme (ObC), re B 2IEKTPOHHOM BHJIE pacIioiaraioTcsi yueOHble U yueOHO-METOIUYECKHEe MaTe-
pHalibl, KOTOPbIE MOTYT OBITH MCIIOJI30BAHBI JJII CAMOCTOSITENIbHON paOOThl IPU U3YYCHHUH JTUCIUTI-
JIUHBIL.

Jliia oOydaromumxcsi o 3a04Hoi Gopme o0yueHHs] camocTosITeNbHas padoTa SIBISIETCS OCHOB-
HBIM BHJIOM Y4eOHOH JIeATEITHPHOCTH.

6. YYAEBHO-METOAUYECKOE U UH®POPMAIIMOHHOE OBECHHEYEHUME JIUC-
HUITJIMHBI

6.1. IlepeyeHb OCHOBHOI M JONOJHUTEJLHON y4eOHOI JMTEepaTypbl, HEOOXOAUMOM /1A
OCBOEHMS THCIMIIJIHHBI

OcHoBHas JIuTEpaTypa:
. Mskumes, I'. 5. ®usuka. 10 kiacc. ba3zoBslii u mpodunsHbI ypoBHU : yuel. ams o01ieo0pa3oBar.
yupexenuit / I'. 5. Msxumes, b. b. byxosues, H. H. Corckutii ; nox pen. B. . Hukonaesa, H. A.
[TappenTreBoit. — 20-e u3a. — Mocksa : IIpocsenienue, 2011. — 366 c. : nin. — (Knaccuueckuit Kypc). —
B mpun.: Dnextpon. npwi. @usuka. 10 k. - JIab. padotsl. - Ha 0611. aBT. He ykazansl. — ISBN 978-5-
09-025251-5 : 182-00. — TekcT : HEMOCPEACTBEHHBIH.
. Mskumes, I'. 5. ®usuka. 11 knacc. ba3oBbiii 1 popUIBHBIN YPOBHH : yueO. Jj1s 001ieo0pa3oBar.
yupexaenuit / I'. 1. Msxumes, b. b. Byxosues, B. M. Hapyrus ; nox pexn. B. 1. Hukonaesa, H. A.
[TapdentbeBoit. — 20-¢ m3a. — Mocksa : [IpocBemenue, 2011. — 399 c. : un. — (Kimaccuueckwuii kypc). —
B npuin.: Onextpos. npui. ®@usuka. 11 xi. - JIab. pabotsl. - Ha 00:1. aBT. He yka3anbl. — ISBN 978-5-
09-025252-2 : 182-00. — TekcT : HEenOCPEACTBEHHBIH.

JlomoJiHuTeIbHAS JIUTepaTypa:
. Bapnamos, A. ®usuka nosceqHeBHOCTH. OT MBUIBHBIX MY3bIpEN 10 KBAaHTOBBIX TEXHOJIOTMH : MEp. C
¢p. / A. Bapnamos, K. Bumien, A. Puramontu ; Hayd. pen. C. ITapHoBckuii. — JlokymeHT read. — Mo-
ckBa : AupnuHa HoOH-pukmH, 2020. — 336 c. : un. — Ilpeam.-umen. yka3z. — URL:
https://znanium.com/read?id=368896 (nata ooparenus: 05.04.2024). - Pexxum octyma: st aBTOPHU3.
nonp3oBareneid. — ISBN 978-5-00139-107-4. — Tekcr : 3JeKTPOHHBIA.
. Amutpuesa, E. 1. ®usnka B npumepax u 3a1avax : yue0. mocobue ais cpen. npod. odpazosanus / E.
N. Imutpuesa, JI. JI. Uesnera, JI. C. KocTrouenko. — 2-e u3g., mepepad. u jgomn. — JlokymeHt read. —
Mocksa : ®OPYM [u ap.], 2021. — 512 c. — (Ilpodpeccuonansuoe obpazoBanue). — [Ipun. — URL:
https://znanium.com/read?id=367425 (nata oopamienus: 05.04.2024). - Pexxum nocTyna: uis aBTOPH3.
nonb3oBaresneid. — ISBN 978-5-91134-712-3. - 978-5-16-006390-4. — TekcT : 31eKTPOHHBII.
. Ky3nenos, C. U. Bes ¢pusnka Ha nagoHu. MIHTepakTHBHBIN CIPaBOYHUK : CIIPAaBOYHUK : yuel. mocobue
JUIs By30B 1O TexH. HampasieHusM noarot. / C. W. Kysuenos, K. . Poro3un. — JlokymenT read. —
Mocksa : By3oB. yue6. [u ap.], 2024. — 252 c. — [Tpun. — URL: https://znanium.ru/read?id=433468
(mata obOpamenus: 14.08.2024). - Pexxum noctyna: uis aBTopu3. nois3oBareneid. — ISBN 978-5-9558-
0422-4. - 978-5-16-102702-8. — TekcT : NEKTPOHHBIH.
. [unckuii, A. A. @usuka : yuebd. s cpen. npod. odpazosanus / A. A. IMunckwuii, I'. 0. ['pakoBckwuii ;
oz obmr. pexa. FO. U. luka, H. C. [TypsimeBoid. — 4-e u3z., ucnp. — Jlokyment read. — Mockga : @O-
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PYM [u np.], 2023. — 560 c. : w1 — (Cpennee npodeccruonanpHoe odOpasoBanue). — Kpar. mpeam.
yka3. — URL: https://znanium.ru/read?id=424878 (mata obOpamenus: 09.12.2024). - Pexxum goctyna:
U1t aBTopu3. moibs3oBareneid. — ISBN 978-5-00091-739-8. - 978-5-16-102411-9. — TekcT : 271eKTpOH-
HBIH.
. Tapacos, O. M. ®usuka : yued. mocobue mjs cpea. npod. oopazoanus / O. M. Tapacos. — JlokymeHT
read. — Mocksa : ®opym, 2019. — 426 c. : un. — ([IpodeccuonansHoe odpasosanue). — [Tpun. — URL:
https://znanium.com/read?id=363555 (marta obparuenus: 15.10.2024). - Pexxum 1ocTyma: Uit aBTOPHU3.
nosib3oBareneit. — ISBN 978-5-91134-777-2. - 978-5-16-006924-1 : 0-00. — Tekct : 3IeKTpOHHBIN.
. Tpodumosa, T. U. ®usuka B Tabnunax u Gopmynax : yued. mocodue A BYy30B [0 TEXH. CHEIHAAb-
Hoctsim / T. . Tpodumona. — 3-e¢ uzn., ucnp. — Mocksa : Axagemus, 2006. — 447 c. : un. — (Briciee
npogeccuonanbHoe obpazoBanue). — Ilpeam. ykas. — ISBN 5-7695-2277-1 : 320-10. — Tekcr : Heno-
CPEACTBEHHBI.

6.2. IIpodeccuonaibHbIE 0A3bI TAHHBIX, HHPOPMANIMOHHO-CIIPABOYHbIE CHCTEMBI,

HHTEPHET-Pecypchl

1. eLIBRARY.RU : HayuHas snekTpoHHas Oubmuoreka : caiit. — Mocksa, 2000 - . - URL:
https://elibrary.ru (nata obparuenus: 06.03.2024). — Pexxum mocTyna: Ui 3aperHCTPUp. TOJIb30BarTe-
ned. — TeKeT: 2JeKTPOHHBIN.

2. DJekTpoHHas OubIMoTeuHast cucteMa [10BOIKCKOro TOCY/IapCTBEHHOTO YHUBEPCUTETA
cepruca : caiit / ®I'BOY BO «[IBI'YC». — Tonbsartu, 2010 - . - URL. : http://elib.tolgas.ru (zata 06-
pamienus: 06.03.2024). - Pexxum gocTyma: st aBTOPH3. TOJIb30BaTenei. - TEKCT : 3JIeKTPOHHBIH.

3. DNeKTpOHHO-0MOIMOTeYHast cucreMa Znanium.com : caiitr / OOO "3HAHUYM". —
Mockga, 2011 - . - URL: https://znanium.com/ (nata obparuenus: 06.03.2024). - Pexxum nocryna: s
ABTOPU3. NIOJIB30BATENEH. - TEKCT : AIIEKTPOHHBIN.

4. DnextpoHHO-OMOMMOTeyHast cucrema Jlauns : caiit / OO0 "OBC JIAHB". - Mocksa, 2011 - .
- URL.: https://e.lanbook.com/ (nata obpamienus: 06.03.2024). - Pexxum focTymna: i aBTOPU3. MOJIb-
30Barenen. - TEeKCT : 3JIIEKTPOHHBIM.

6.3. IlporpaMmmHoe obecnieueHue

NupopmanronHoe obecneueHreydyeOHoronpomnecca MO JUCHUIUIMHE OCYIIECTBISETCS C
UCTIOJIb30BaHUEMCIIE 1Y IOIErOPOrpaMMHOroodecnedeHus! (JMLEH3MOHHOTO U CBOOOHO pacmpocTpa-
HHeMOFO), B TOM YHCJIE OTCYCCTBECHHOI'O HpOI/I3BO)ICTBa:

Ne HaumenoBanme YcaoBus nocryna
n/n
1 MicrosoftWindows U3 BHYTPEHHEN CETH YHUBEPCHTETA (JIMIIEH3UOHHBIN JOrOBOD)
2 MicrosoftOffice U3 BHYTPEHHEN CETH YHUBEPCHTETA (JIMIIEH3UOHHBIN JOrOBOD)
3 KoncynsrantlImoc U3 BHYTPEHHEN CETH YHUBEPCHUTETA (JIMLIEH3MOHHBIN 0TOBOP)
4 C10 MOODLE U3 JIE000H TOYKH, B KOTOPOM HMEETCsI IOCTYyN K ceTd MHTepHeT
(JIUIICH3MOHHBIH JOTOBOP)

7. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOWM FA3bI, HEOBXOJIUMOM JIJIsI
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O YYEBHOMY IIPE/IMETY

CrnenanbHble MOMELICHUS TPEACTaBISIOT co00i yyeOHble ayAUTOPUH JUIS NIPOBEJCHUS 3aHs-
TUI BCEX BUJIOB, NMPEIYCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOM, B TOM YHCIIE TPYNIOBBIX U MH-
JTUBHUYaJbHBIX KOHCYJIbTAlUN, TEKYIIETO KOHTPOJIL U MPOMEXKYTOUYHOM aTTecTaluu, a TaKkkKe MoMe-
IICHUST JJII CaMOCTOSITEIbHOW pabOThI, MAaCTEPCKUE M JIa0OpaTOPHH, OCHAIIEHHBIE 000PYIOBAaHUEM,
TEXHUYECKUMHU CpeICTBaMH OOyUYeHMs M MaTepuallaMH, YYUTHIBAIOIIMMU TPEOOBaHMS MEXIyHApOI-
HBIX CTAaH/IapTOB.

3aHATHSA JEKIUOHHOIO0 THNA. Y4eOHbIe ayJUTOPUHU Ul 3aHATUH JIEKIIMOHHOTO THIA YKOM-
TUIEKTOBaHBI MEOENbI0 M TEXHWYECKHMH CPEICTBAMH OOYUEHUS, CIYKalllUMH JUII TPEACTaBICHUS
yueOHO1 nH(popMaIK (CTallMOHAPHbIE UM NIEPEHOCHBIE HAOOPHI IEMOHCTPAILIMIOHHOTO 000PYI0BaHUS
(IpoeKTop, PKpaH, KOMIBIOTEP/HOYTOYK), yueOHO-HATIISIHBIE TOCOOUS (MPEe3EHTAIIMU TI0 TeMaM JICK-
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i), obecreynBarole TEMAaTHYECKUE WIIIOCTPAllMK, COOTBETCTBYIOIIME NAaHHOM Mporpamme Juc-

LUTUTAHBL.
3aHATHA ceMHMHAPCKOro Tuna. /[ npoBeeHus NPaKTUUYECKUX 3aHATUI UCIOIb3yeTCs y4eo-

Has ayautopus «KaOuHeT», yKOMITJIEKTOBaHHAss MEOETbI0 U TEXHUYECKUMH CPEICTBAMU OOYYCHHS,

CIIy’KalllUMU JJIs1 TIpe/ICTaBleHusl y4eOHOH MH(pOpMaluu (CTalMOHApHBIE WIN IEPEHOCHbIE HAOOPHI

JEMOHCTPAIIMOHHOTO 000pYI0BaHUsl (IPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).
JlaGopatopHsbiepadot. /[ nposeneHus nabopaTOpHBIX pabOT UCHOJB3yeTCsl yyeOHas ayau-

Topus «Jlaboparopusi», OCHAIIEHHAs CIEAYIOIINM 000PYIOBaHUEM:

Beckl TexHn4eckue ¢ pazHoBECaMH;

KommiekT 1711 1a60paTOpHOTo NpakTUKyMa 10 OINTHKE;

KommiekT 17151 1a60paTOpHOTO MPAKTHKYMa 110 MEXaHHKE;

KommiekT 17151 1a60paTOpHOro NpakTUKyMa 0 MOJIEKYJISIpHON (PU3UKE U TEPMOJINHAMUKHY;

AmrniepmeTp 1a00paTOpHBIii;

BoasT™eTp 1abopaTopHbIii;

TepmomeTp 1a60paTOPHBIIL;

bnok nuTanus perynupyemslii;

I'py3 HaOopHBIi;

0. JIluHamMOMeTp AEMOHCTPALIMOHHBIH;

11. ManHoMeTp KUIKOCTHOMN IEMOHCTPAIIMOHHBIN;

12. MeTp neMOHCTpPaIIMOHHBIN;

13. MuKpOCKOI JeMOHCTPAIIMOHHBIIA;

14. IItaTuB 1EeMOHCTPAIIMOHHBIN (PU3UICCKU;

15. DnekrpomnuTka;

16. HaGop neMOHCTpallMOHHBINA IO MEXaHUYECKUM SIBICHUSM;

17. HaGop neMOHCTPAIlMOHHBIN IO AMHAMUKE BPAIIATEIILEHOTO JBH)KCHUS;

18. HabGop neMoHCTparmOHHBIM BOJHOBBIX SIBJICHHIA;,

19. HaGop Ten paBHOTO 00BEMA;

20. HabGop Ten paBHOH Macchl;

21. Pwryar 7eMOHCTPAIIMOHHBIN;

22. Cocyabl cOOOIIAIOLTHECS;

23. CrakaH OTJINBHOW JIeMOHCTPAIIMOHHBIH;

24. HaGop AeMOHCTpAallMOHHBIN MO Ta30BBIM 3aKOHAM;

25. KommiekT mpuOopoB 1 MPUHAIISKHOCTEH TSl IEMOHCTPAIMN CBOKUCTB 3JIEKTPO-

26. MarHUTHBIX BOJIH;

27. KoMmIuiekT mpoBoJIOB;

28. MarHut 1yrooOpa3Hblif;

29. MarHuT 1oyIocoOBOW AEMOHCTPALIMOHHBIIA;

30. Habop neMoHCTpalMoOHHbIH 110 TOCTOSSHHOMY TOKY;

31. Habop s neMOHCTpaluy MarHUTHBIX TOJICH;

32. Habop /i AeMOHCTpALUU SIEKTPUIECKUX TTOJIEH;

33. Crpenku MarHUTHBIC HA ITATHBAX;

34. DnexTpoMarHuT pa3oopHBIN;

35. Habop nemMoHCTpammoOHHbIH 110 T€OMETPUIECKON ONTHKE,

36. Habop nemMoHCTpalMoHHbIH 110 BOJTHOBOW OINTHKE;

37. Komrutekt moptpeToB st oopMIIeHUs] KaOWHETa,

38. KoMIureKkT qeMOHCTPAIIHOHHBIX YISOHBIX TaOJIHII.

BOoo~NoOR~WDNE

IIpome:xxyTouHasi arrectanms. /[ IpoBeIeHNs] TPOMEKYTOUYHON ATTECTALMM 10 TACLHTLIN-
HE MCHOJIBb3YIOTCSI KOMIBIOTEPHBIE KJIACCHI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOU C BO3MOKHOCTBIO
MOAKITIOUEHUsT K ceTh VHTepHeT W oOecrmeueHneM OCTyla B DJIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA H/WIIN y4eOHbIE ayJUTOPHH, YKOMIUIEKTOBAHHbBIE MEOEIbIO U
TEXHUUYECKUMHU CPECTBAMU O0yUECHHUSI.

CamocrosiTesibHas padora. [loMemieHus Uit CaMOCTOSTENIbHON paboThl OCHAIIEHBI KOMITBIO-
TEPHOW TEXHUKON C BO3MOKHOCTHIO MOJKIIOYEHUS K ceTH «VHTEepeHeT» U AOCTYIIOM K 3JIEKTPOHHOM
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nH(pOpMaITMOHHO-00pa30BaTENBHOM cpejie YHUBepcuTeTa. JJisi opraHu3aiuyu caMOCTOSITeIbHON pabo-
ThI 00YJAIOIIUXCS UCTIOIB3YIOTCS:

KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA;

oubnuoreka (Meauasai), UMEIOIIas MecTa Ui OOy4aroIIWXCsl, OCHAIEHHBIE KOMIBIOTEpaMH
CIOCTYIIOM K 6a3aM JTJaHHBIX U ceTu VHTepHeT.

DJIeKTpOHHasi  UH(OPMANMOHHO-00pa3oBaTeibHAasA  cpeda  yHuBepcutera (JDU-
OC).Kaxap1ii00yJaromuicIBTEYeHHEBCETOIIEPH 01200 yueHUSI00eCTIeYCHUH IUBU, Ty AIbHBIMHEOTPaHU Y
€HHBIM JIOCTYIIOM K 3JIGKTPOHHOW HH(pOpPMAIMOHHO-00pa3oBaTeabHOM cpene yHuBepcutera (DU-
OO)http://sdo.tolgas.ru/us 060 TOYKHM, B KOTOPOH HMEETCA JOCTYH K HH(DOPMAIHOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH "MHTepHeT", KaKk Ha TEpPUTOPUN YHUBEPCUTETA, TAK U BHE €€.
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8. OCOBEHHOCTHU OPIAHM3AIIMU OBYYEHMUSA JJid JIUL C OIT'PAHUYEHHDbI-
MU BO3MOXKHOCTSIMHU 310POBbS U MHBAJINJIOBIIpu HeoOxomumocTu pabodas mpo-
rpaMMa MOXeT ObITh aJanTHpPOBaHa [ oOecredeHnus 00pa30BaTeIbHOrO MPOoIiecca MHBAMIOB U JIULL
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI, B TOM YHUCIIE JJIs1 AUCTAHIIMOHHOTO 00y4eHus. J{is aTo-
ro tpelOyercs 3asBieHHE CTyJeHTa (€ro 3aKOHHOTO MPEACTABUTENS) W 3aKIIOYEHUE ICHUXOJIOro-
Menuko-neaarorndeckoit komuccuu (IIMIIK).

K npenMeTHbIM pe3ynbTaTaM OCBOSHHS TUCHUIUIMHBI TOTOTHUTENEHO OTHOCSATCS:

1) nns cnenbix, cIabOBUAAIINX 00yYArOIINXCA:

- chopMHpPOBAaHHOCTH HABBIKOB MHUCHhMa Ha OpailieBCKOW MeYaTHON MAallluHKE;

2) Ui TIIyXUX, ca00CIbIIIAIUX, TO3JHOOTTIOXIINX 00yYarOIXCS:

- c(OPMHPOBAHHOCTh M PA3BUTHE OCHOBHBIX BUOB PEUEBOH IEATEIHHOCTH OOYYaromuXcs -
CILyXO3pHUTEJILHOTO BOCIPUSATHUS (C MUCIOJIb30BaHUEM CIyXOBBIX allapaToB U (MJIM) KOXJIEAPHBIXHM-
IUIAHTOB), TOBOPEHM S, YTEHMUSI, TUCHMA;

3) ans oOydaromuxcs ¢ pacCTpOCTBAMU ayTUCTUYECKOTO CIIEKTpa:

-OBJIaJICHNE OCHOBHBIMH CTHUJIMCTUYECKHMHU PECYpCaMH JIGKCUKH U (hpa3eosioTuu s3bIKa, OC-
HOBHBIMU HOPMAaMU JIUTEPATYpPHOTO S3bIKA, HOPMaMHU PEUYEBOT0 STUKETA; MPUOOPETEHUE OMbITA UX HC-
[I0JIb30BAHUS B PEUYEBOM M AIbTEPHATUBHOW KOMMYHMKAaTMBHOH IpPAKTHUKE MPU CO3JaHUM YCTHBIX,
MUCHbMEHHBIX, ATbTEPHATUBHBIX BBICKA3bIBAaHUI; CTPEMIICHUE K BO3MOKHOCTH BBIPa3UTh COOCTBEHHbBIE
MBICJIA ¥ 9yBCTBa, 0003HAYUTH COOCTBEHHYIO MO3UIIHIO.

B ciydae HeoOXxomuMoCTH, 00y4JarOIIUMCS M3 YUCIIA JIMI C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
3710pOBBs (110 3asBJICHUIO O0YYaIOIIErocs) a /Il MHBAJIMOB TaK)KE€ B COOTBETCTBUU C MHAUBHUIyalb-
HOU MpOorpaMMoi peaOUIMTaIUK UHBAJIKUIA, MOTYT MIPEJIaraThCs CIACIYIOIINE BAPHAHTBI BOCTIPHUSITHS
yaeOHOM HH(DOPMAIIMH C YIETOM WX WHIUBHIYATHHBIX ICUXO(U3HUECKUX 0COOCHHOCTEH, B TOM YHUCIIC
C IPUMEHEHHUEM DJICKTPOHHOTO O0YUYCHHS U JIUCTAHIIMOHHBIX TEXHOJIOTHI:

- JUISL JTUI] C HApPYIICHWSMH 3PCHHS: B IMEYaTHOH (OpMe yBETUYCHHBIM MIpUPTOM; B popme
3JIEKTPOHHOTO JOKYMEHTa; B opme ayauodaiina (mepeBos ydeOHbIX MaTepuaioB B aynnodopMmar); B
nevyaTHoi Gopme Ha s3bIke bpaiiiis; MHAUBUIYabHBIC KOHCYJIbTAIIMN C TIPUBICYCHUEM THQIOCYPIO-
MEePEeBOIUNKA; MHINBUyaTbHBIC 33/JaHUSI U KOHCYJIBbTALIUU.

- JIJIS1 JTMIT C HApYIICHUSIMH CITyXa: B e4aTHOU opme; B (hopMe ICKTPOHHOTO JIOKYMECHTA; BU-
JleoMaTepHalsl ¢ CyOTUTpaMu; HHAWBUIyaTbHbIE KOHCYIBTAIIMU C TIPUBICYCHUEM CYpJOTIEPEBOTUNKA;
WHIMBUIYAJIbHBIC 3a/IaHUS U KOHCYJIbTAIIHH.

- JUIS JIWI C HapyUICHUsIMH OMOPHO-IBUTATEIBLHOTO ammapara: B rmeyaTHoW ¢opme; B popme
AJIGKTPOHHOTO JOKYMEHTA; B popMe ayanodaiisia; MHIUBHIYATbHBIC 3aJIaHUS U KOHCYJIBTAIIHH.
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9. OHUEHOYHBIE MATEPHUAJIbI (®OHJI ONEHOYHBIX CPEIACTB) AJS ITPO-
MEXYTOUYHOMN ATTECTAIIUA

9.1. OueHo4Hble MaTepUAJIbI JIsl TEKYLIEr0 KOHTPOJISl yCIeBaeMOCTH

TunoBble 3aJaHUS K NPAKTHYECKUM (CEMHMHAPCKUM) 3aHATHAM

Ilpakmuueckoe 3anamue Ne 1. Mexanuueckoe 0sucenue.

1. JIBwkeHHE rpy30BOT0 aBTOMOOMJIS OMMCHIBACTCS ypaBHeHHEM X1 = - 270 + 12t | a nBrkeHwHe rnere-
X0JIa 10 000YMHE TOTO XKe MIOCCe — YpaBHEHUEM Xz = - 1,5t . crenath MosICHUTENBHBIN PUCYHOK (OCh
X HampaBUTh BIPABO), HA KOTOPOM YKa3aTh IOJI0KEHUE aBTOMOOMJIS | TEIIeX0/1a B MOMEHT Havaja
HaOmoeHns. C KaKUMH CKOPOCTSIMU M B KAKOM HaITpaBJICHHH OHU ABHTrayMch? Korna u rie onn
BCTPETHITUCH.

2. Ha pucynke npuBeaéH rpagk 3aBUCHMOCTH POEKIIMH CKOpOCTH Tena Vy oT BpeMeHu. UeMy paBHa
IIPOEKIIMSI YCKOPEHUS ATOTO Tella ay B MHTepBaje BpeMeHu ot 8 1o 10 ¢?

Fo,omich

T

10

0 5 10 15 (A
-5 ) i
10 y 1A

3. ABTOMOOMJIb IBMKETCS 1O NpsiMoi ynuue. Ha rpaduke npeacraBieHa 3aBUCUMOCTD [TPOSKIUH
BEKTOpAa CKOPOCTH aBTOMOOMJIS OT BpeMeHH. Haiinure:

1) mpoekuuto BekTopa yckopernusi ¢ 20c 1o 30c;

2) MOMYJIb MAKCUMAJIbHOTO YCKOPEHHS,;

3) Momyab ycKopeHHs B 15-10 CeKyHy;

4) myTh aBTOMOOMJIS 32 niepBbie 20¢ ABUKEHUS,

ve, b xfc

25
20
15
10
5
0

4. VYpaBHEHHE 3aBUCHUMOCTH MPOEKIMH CKOPOCTHU ABIKYILETOCs Tela OT BpEMEHU UMeeT BUJI: vy = 1 +
2t (M/c). KakoBoO COOTBETCTBYIOIIEE €My YPAaBHCHHE MTPOCKIIMH TTEPEMEIICHUS ?
1)S=t+t
2) S,= 2t + 41
3) S,= 3t

5. MaTepI/IaJ'IBHaSI TOYKA IBUXKETCS BIOJIb OCHU OX COTJIACHO YPAaBHCHUIO:
x=5-2t—6t> (M)

1) onmmmTe XapakTep ABIKCHUSI MaTepHaIbHON TOYKH;
2) ompeneNnuTe MPOCKIIMU BEKTOPOB HAYAIIbHOIN CKOPOCTH U YCKOPEHUSI MAaTEPHAIBHON TOUKH;
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3aMUIINTE 3aKOHBI K3MEHEHHsI CKOpocTh (t) n mepemernenus S(t) st JaHHOW MaTepUATBHOM TOYKH.

B HavanbHBII MOMEHT BPEMEHH, KOTJja TE€JI0 HaXOAWIOCh B TOUKE ¢ koopauHaToi 100 M n umeno
CKOPOCTh 4 M/C, HaYaJICs MPOLIECC TOPMOKEHHS. 3a 2 C CKOPOCTh Tela YyMEHbIIIIAch Ha 2 m/c. Ha-
MUIINTE YpaBHEHHE 3aBUCUMOCTH KOOPMHATHI TeJla OT BPEMEHH U HalIUTe KOOPAMHATY Teja uepes3
6 ¢ mocie Hayaua TOPMOKEHUS.

B Tedenue 6 ¢ Teno ABMXKETCS paBHO3aMEJICHHO, IPUYEM B HayaJle IIECTON CEeKYH/Ibl €r0 CKOPOCTh
2 m/c, a B KOHIIE paBHa Hy/I0. KakoBa jyiMHA IMyTH, TPOHWIEHHOTO TeIoM?

Ilpakmuueckoe 3anamue Ne2. 3axkonvt Hoiomona.

Cucrema orcyera cBsi3aHa ¢ audToM. Koraa 3Ty cucteMy MOXHO CUMTATh WHEPIUATHHON?

1) mudT ABMKETCS 3aMEIJICHHO BHU3
2) muT ABMIKETCS YCKOPEHHO BBEPX
3) mudT 1BUKETCS PaBHOMEPHO BBEPX
4) mut ABMKETCS YCKOPEHHO BHU3

W3 nByx mapasuielbHBIX CHJI, HAPABJICHHBIX B pa3Hble CTOPOHBI, O0bIas cuia paBHa 6 H. Ompe-

JIEITUTE MEHBIIIYIO CUITY, €CITH TOJT ICUCTBUEM ITHX CHJI TeIo Maccoid 0,5 Kr IBHXKETCS C YCKOPEHHU-
2

eM 2 m/c”.

2 o
Ecnu Teno maccel 2 Kr ABUXKETCS € pe3yJIbTUPYIOIIUM YCKOPEHHEM 5 M/C” oA JeiicTBHEM JIBYX
HOCTOSIHHBIX B3aUMHO MEPIEHIUKYIISIPHBIX CHJI, OJIHA U3 KOTOPBIX paBHa § H, To BenmunHa BTOpOi
CHUJIBI paBHa?

. Ecnu xoopaunate! Tena maccebl 10 Kr, ABMXKYIIETOCs MPSMOJIMHENHO BJIOJIb OCH X, MEHSIOTCS CO
BpemeneM 1o 3akony X =10t(1—2t) m. Uemy pasen Momyns cumbl, AelcTByIomeii Ha Teno?

TTopoKHHiT IPy30BOii aBTOMOOHIb Maccoii 4 T Hauan ABrkeHue ¢ yckoperunem 0,3 m/c2. Kakosa
Macca rpysa, IpHHITOro aBTOMOOHIIEM, €CITU TPU TOM e CHUJIE TSTH OH TPOTaeTcs C MECTa C yCKO-
penuem 0,2 m/c??

SAnpo aroma Maccoil M pUTATHBAET 3JIEKTPOH Maccoi m. CpaBHUTE CHILy IEHCTBUSA Apa Ha
ANeKTpoH F1 ¢ cuioil neicTBus anekTpoHa Ha sapo Fo.

1) Fi>F,

2) Fi<F,

3) Fl = Fz

FR_M

F, m

VYuursiBas, uro macca JIyHsl B 81 pa3 MeHbIIe Macchl 3eMJIM, HAIUTE OTHOILIEHUE CUJIbI TATOTE-
Hus F1, neictByromeit Ha JIyHy co cTopoHbl 3eMiu Kk cuiie TAroTeHus Fo, neiictByroieil Ha 3eminto
CO CTOpOHBI JIyHBI.

Connue Maccoit M nputsarusaet 3eminto maccoil m. CpaBHute cuity AeiictBus CosHIa Ha 3eMITIO
F1 ¢ cunoit getictBus 3emuun Ha Comnune Fo.

l) Fi>F,

2) Fi<F,
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JF=F
4)&:%
Fz m

9. Mumo 3eMiu JIETUT acTepOU/]] B HAIIPABJICHUH, TIOKa3aHHOM Ha PUCYHKE ITYHKTHPHOW CTPEJIKOH.
— v 5
Bexrop F, noka3biBaeT cuily NPUTSDKEHUA acTeponaa 3emiél. M3BectHo, uto macca 3emun B 10
OombI1e Maccsl acteponsa. Baone kakoit ctpenku (1, 2 mnu 3) HanpaBiieHa U 4YeMy paBHa 10 MO-
JyJII0 cuJjia, AeUCTBYIOMAs Ha 3eMIII0 CO CTOPOHBI acTepoua?

1) Boons crpenku 1, paBHa 10°F,
2) BooJb cTpenku 2, paBHaF 4
3) BIIOJIb CTpEJKU 3, paBHA 10°F,
4) B1oab cTpenku 3, paBHaF 4

Ilpakmuueckoe 3anamue Ne3. /leusricenue mena noo oeiicmeuem HecKoJIbKUX Cul.

. UeMy paBeH Bec JIeTYMKa-KOCMOHaBTa Maccoil 80 Kr mpu cTapTe pakeThl C MOBEPXHOCTH 3eMITH Bep-
2
TUKaJIBHO BBEPX C yCKOpeHHueM 15 m/c™?

. [lonwem rpy3a maccoil 75 Kr ¢ HIOMOIIIbIO KaHaTa Ha BBICOTY 15 M nmpogomkancs 3 ¢. Onpenenute Bec
rpy3a, €CIu MOBEM MPOUCXOIMII C TIOCTOSTHHBIM YCKOPEHUEM.

. [apuk maccoit 100 r BUCUT Ha pe3UHOBOM IIHYpE, ’KecTKocTh KoToporo 1 H/cm. Onpenenure Benu-
YHHY PacTsHKEHUS HIHYpa.

. I'py3 maccoii 1 kr moaBeteH k npyxxkune xxectkoctbio 100 H/M. JlnnHa py>XKHUHBI B HEPACTSIHYTOM
cocrostHuu 0,2 M. Kakoit Oyzaer JuinHa npyXUHBI, €CIIU IPYKUHA C TPY30M OyJIeT HAXOAUTHCS B U -
2
T€, IBIKYILIEMCS C YCKOPEHHEM 5 M/c”, HallpaBJIEHHBIM BBEpPX?

. Ilocne ynapa kiaromkoi maiida Hayana cKoJIb3UTh PaBHO3aMEAJICHHO T10 JISASHOM IIIOMIAJKe C YCKO-
peHuem 3 m/c?, Onpenenure k03 umeHT TpeHus maiosl 00 e,

. bpycok Maccoii 0,3 Kr nprXuMaroT K BEPTUKaJIbHOM cTeHe ¢ cuiioi 3 H, HanpaBiieHHOW NepneHiu-
KyJsipHO cteHe. KoadduumenT Tpenns ckonbxenus opycka no crene 0,8. Haiiqure yckopenue Opy-
CKa.

. YTOJI HaKJIOHA IUIOCKOCTH JTOCKH K TOpHU30HTY cocTasiseT 30°. Ha nocky momoXuin Kupnud Maccon
2 xr. KoadurmeHT TpeHus ckoibxeHus Kupruya 1o gocke 0,8. BoraucnuTte BeTMYUHY CHIIBI Tpe-
HHUS, ICHUCTBYIONICH HA KUPIUY.

. Ha ckonrsko YMCHBUIUTCA BEC aBTOMOOWIIS B BBICIIIEH TOYKE BBIITYKJIOT'O MOCTa IIO CpaBHECHHIO C €T0
BECOM Ha TOPU3OHTAJILHOM J0pore, eciii paanyc kpuBu3HbI MocTa 100 M. Macca aBTomo0wmIst 2 T,
CKOPOCTB €T0 JIBIKCHHS 72 KM/4.



27

9. Marematu4eckuii MasSTHUK UMeeT Maccy rpy3a | kr u juny HuTH 20 cM. B MOMEHT, Korjia HUTh
obpasyet yron o = 60° ¢ BepTHKaJIbIO (CM. pUCYHOK), CKOPOCTh Tpy3a MasTHHUKA paBHa 1 m/c. Kako-
Ba B 3TOT MOMEHT CHJIa HATSDKEHUS] HUTHU?

Ilpakmuueckoe 3anamue Ne4. 3aKoHbl COXpaHeHUsn 8 MeXaAHUKe.
. 2
JBmwxkenue tena maccoit 100 r onmceiBaeTcs ypaBHeHueMm x = 2 + 8t - 3t°. Onpenenure Moayiib
UMITyJIbCa TeJla B MOMEHT BPEMEHH 2 C.

Jis 3¢ (heKTHBHOrO YCKOPEHUsI KOCMUUYECKOro KOpadisi CTPysl BBIXJIOIMHBIX T'a30B, BBIPHIBAIOLIASICS U3
COILJIa €r0 PeaKTUBHOI'O IBUraTess, J0KHA ObITh HalpaBJieHa:

1) o HanpaBiIeHUIO IBUKEHUS KOPadis

2) IpOTHUBOMOJI0XKHO HAIIPABICHUIO JIBXKEHUS KOpaois

3) nepneHANKYISIPHO HAMIPaBJICHUIO IBUXKEHUS KOPAOIIst

4) nox MpoU3BOJILHBIM YIJIOM K HAIIPaBJICHUIO IBUYKEHUS KOPaOIIs

CHapsig Maccoit 50 Kr, JICTAIUI TapauieIbHO pelibcaM co ckopocThio 400 M/c, momamaer B JIBUXKY-
HIyrocs miaTgopMy ¢ MeckoM U 3acTpeBaeT B HeM. Macca miardopmsl ¢ ieckom 20 1. C Kakoi cKopo-
CTBIO OyIeT IBUTAThCs TUIaTopMa CO CHAPSIOM, €CIIM OHA KAaTWUJIACh HAaBCTPEUy CHApSIy CO CKOPO-
CTBIO 2 M/c?

[Tynst maccoit 20 T, neTsimas TOpH30HTAIBHO, TIPOOMBAET HACKBO3b JOCKY, IOJBEIICHHYIO Ha HEBECO-
Mot Hutu. CkopocTh myniu 110 yaapa paBHa 900 m/c, mocie — paBHa 100 m/c. Macca nocku 4 xr. Haii-
JTUTE CKOPOCTh JOCKH cpa3y IMOcJie BbUIETa U3 Hee MYIIH.

ABTomMoOmIBL Maccoi 2000 Kr JBUXKETCSI paBHOMEPHO IO MOCTY Ha BbicoTe 5 M Haj 3emiieil. CKopocTh
aBTomMo0mIg 4 M/c. YeMy paBHa NojiHasi MEXaHWYECKasi SHEPIHsl aBTOMOOUJIS?

N3 nyxoBOro pyxbsi CTPENSIOT B CIIMYEYHYIO KOPOOKy, Jexkallyro Ha pacctossHuM 30 cM oT Kpas
crona. [lyns maccoit 1 1, neTsmas ropu30HTaJIbHO cO CKOpocThio 150 M/c, mpobuBaeT KOPOOKY U BBI-
JeTaeT U3 Hee CO CKOPOCThIO BABOe MeHbIel. Macca kopooku 50 r. Ilpu kakoM ko3¢ uiente tpe-
HUSI MEX1y KOPOOKOH U cTOoJIOM KOpoOKa yrajeT co croia?

. o 2
[Togpemusiil kpan B TeueHne 20 ¢ moaHUMal ¢ 3emiu rpy3 maccoit 200 kr ¢ yckoperuem 0,2 m/c”.
Kaxkast paboTa BBITIOJIHEHA NTPU TTOAbEME Tpy3a?

I'py3 mMaccolt 5 Kr HauMHaeT cBOOOIHO MagaTh ¢ HEKOTOPOIl BHICOTHI U JJOCTUTACT MOBEPXHOCTH 3eMITH
3a 2 c. Haiigure paboty cuisl TskecTd. COnpoTHBICHUEM BO3/1yXa MpeHeOpeyb.

IToe3n maccoit 1800 T, 1BUrasch paBHOYCKOPEHHO 10 TOPU3OHTAIBHOMY ITyTH, OTXOAUT OT CTAHLIUU C
yckopenuem 0,07 m/c?, ConpoTuBieHreM JIBIKEHUIO peHedpeub. Halinnte paboTy CHUIIBI TATH JIOKO-
MoTHBa 3a nepsble 100 ceKyH IBUKEHUS.
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10. Ilpyxuna yzaep>xkuBaeT aBepb. [yis TOoro, 4roObl MPHOTKPHITH IBEPb, PACTSIHYB HPYKUHY Ha 3 CM,
HYXXHO MPHJIOKUTH cuity, paBHyto 60 H. [t Toro, 4To0b1 OTKPBITH ABEPb, HY)KHO PACTSHYTh IPYKH-
Hy Ha § cM. Kakyro paboTy npu 3T0M HE0OXO0AUMO COBEPILUTH?

Ilpakmuueckoe 3anamue No5. Ypaeuenue cocmoanusa uoeanvnozo 2aza. Hzonpoueccol.
6
1. bamnon Bmectumoctbio 50 51 3amonHeH Bo3ayxom mpu naasienuun 10° Ila m temmeparype 300 K.

Onpenennute Maccy Bo3ayxa B 6autone. MoJsIpHY O Maccy CUUTATh paBHOU 29 1/MOJIb.
(582r)

0 7
2. B Gamnone emkocThio 201 HaxomuTcs Kuciopon npu Temmeparype 16 “C mox masienuem 10° Ila.
Kakoii 06bem 3aiiMeT 3TOT ra3 Npu HOPMAIBHBIX YCIOBHX?

3. Kakas macca Bo3yxa BBIMIET U3 KOMHATHI, €CJIM TeMIiepaTypa Bo3ayxa Bospocia ot 10 °C mo 20 °C?
06bEM KoMHATBI 60 M° JIaBJICHUE HOPMAaJIbHOE.

4. Omnpexnenute MIOTHOCTh cMecH 4 T Bojopoaa u 32 r kuciaopoja npu temneparype 7 °C u gaBieHuu
105 ITa. Monsipaast Macca Bo1opoja 2 r/MoJib, MOJIIpHAsl Macca Kuciaopoia 32 1/MoJb.

5. Ha ckonbko TpaaycoB HaIO HArpeTh BO3AYX BHYTPH Imapa, 4toObl OH B3neTen? O0beM 000JI09KH
mapa 525 M>, Macca 10 kr, atMocepHoe naBieHue 765 MM pT. CT., TeMiieparypa Bo3ayxa 27°C. Mo-
JIIpHAsl Macca BO3ayxa 29+107 kr/monb. O6on0UKa BO3/YILIHOIO 11apa HEPACTSHKUMA U UMEET B HUXK-
Hell yacTu HeOOJIbIIIOEe OTBEPCTHE.

6. Bo ckonbko pa3 yBenmu4miiach TeMIIepaTypa rasa, eciu ero nasieaue Bo3pocio ot 50 klla mgo 80 kIla
IIPU [IOCTOSIHHOM 00bemMe?

7. WpneanpHblil Ta3 B pe3ynbTare U300apHOIO pacHIMpPEHUs Mepemén U3 cocTosiHus 1 B cocTosiHue 2, a
3aTeM, B pe3yjbTaTe U30TEPMHUUECKOTO CKaTusi — B cocTosiHMe 3. Ha kakoM u3 cienyromux pucyH-
KOB MPaBUWJIbHO N300pakeHbl 3TU Nepexo/ibl?

@ @

Pyl 2 ry o2 ]
L [
! !

0 0

I

3

8. Jlms xaxzaoro mporecca, NOKa3aHHOTO Ha PUCYHKE, MOCTPOWTE COOTBETCTBYIOLIMM rpaduk B ABYX
JPYTUX CUCTEMax KOOPAMHAT.
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Ilpakmuueckoe 3anamue Nob6. Ilepeuiit 3akon mepmoounamuku. Tennoean mawuna.

. UeMy paBHO M3MEHEHHE BHYTPEHHEH SHEPIHUHU ra3a B X0/1¢ HEKOTOPOTO MpOIecca, €CIN Ta3 MOIydHT
500 Ik TernoTsl ¥ coBepuma padoty 300 x?

. Bremnumu cuiiamu Has1 aeanbHBIM OJHOATOMHBIM T'a30M, KOJIMYECTBO KOTOPOTo paBHO 1,5 moJs,
coBepieHa padora, pagHas 3600 J[x, mpu 3TOM TemIiepaTypa ra3a yBeIH4uiIach Ha 230°C. Uemy paBHO
KOJIMYECTBO TEILJIOTHI, TOJIyYEHHOE ra30M B 3TOM IHporecce?

. B repmernunom cocyie o0beMoM 6,5 1T CONEPKUTCS OJTHOATOMHBIN MI€aIbHBIN Ta3 TIPH JIaBJICHUN 10°
[Ta. Kakoe KoJIM9ecTBO TETUIOTHI HEOOXOJMMO COOOIIUTH Ta3y, YTOOBI IaBIIEHUE B COCY/IC YBEINYMIOCH
B 3 paza?

. IIpu aqnabatuyeckoM CKaTHH JIBYX MOJIEH UI€abHOT0 OJHOATOMHOIO Ta3a ero TeMIepaTypa NOBBICH-
nack Ha 10 K. Yemy paBHa paboTa, coBeplicHHAs] BHCIIHUMH TEJIAMU HaJ Ta30M IPU TAKOM CXKATHH?

. Pabora, coBepiieHHas ra30M 3a LIUKJI B UACATbHOM TEIUIOBOM MalllnHe, B 4 pa3a MEHbIIIE TeIJIOTHI,
OTJaHHOU razoM. YeMy paBHO OTHOLLIEHHE a0COJIIOTHOM TeMIlepaTypbl HarpeBaTess K a0COM0THON
TEeMIIepaType XOJOUIbHUKA?

. 3a HCKOTOPOC BpEM: MCalibHasA TCIJIOBAA MalllMHA IMOJTy4YHUJia OT HarpeBaTeid 60 KI[)K TCIlJIa U OTJajia
XOJIOAUJIbHUKY 50 KI[)K OHpe,Z[eJ'II/ITe TEMIICPATYPY HarpeBareiis, €CJIIM TEMIICpATypa XOJIOAUIIbHUKA 300
K.

. B ueanbHO# TeruioBol MamHe pabouruM BELISCTBOM SIBJIICTCS Map ¢ HadaJlbHOM Temmeparypoit 710 K
U TeMriepaTypoit orpaborannoro mapa 350 K. Onpenenure mojie3Hyr0 MOIIIHOCTh MallTUHBI, €CITU OT
Harpesatens nap noxydaet 142 x/[k TEIIOTsl B MUHYTY.

. KIT nukna Kapao 25%. Bo ckoiabpko pa3 Hy)KHO yBEJIMUUTh TEMIIEpaTypy HarpeBatens (0e3 u3mMeHe-
HUS TeMIepaTypsl xojoamibHuKa), yTo0b! K11/ yBenuunincs Basoe?

. Ha pucynke n3o0pakeH HUKIUYECKH Mpoliecc, MPOUCXOASIINN C OJHOATOMHBIM HJIeaTbHBIM Ta30M,
KOTOPBIN ABJIIETCS pabounM TenoM TeruioBoi maruHel. Haiinure KITJ[ MmammHbL.

Ilpakmuueckoe 3anamue Ne7. Bnasxicnocmes.
1. Kakoe 3HaueHue UMEET OTHOCHUTENIbHAS BIAXXHOCTh BO3IyXa, €CIIU €ro abCcoMoTHas BIaxHOCTh 10,6

r/M°, a IIOTHOCTH HACHIILIEHHOTO BOSHOTO TIapa IIPH TOH JKe TemIeparype cocrasisier 16,3 r/m>?

2. Yemy paBHO mapuaibHOE AaBIICHHE BOISHOTO Mapa B Bo3ayxe npu 16 °C u Bnaxknoctu 70%? lasie-
HUe HachleHHoro napa npu 16 °C pasno 1,81 kI1a.
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. Begepom temmiepatypa Bozayxa Obi1a 16 °C, oTHOcHTEnbHAsS BIAKHOCTH 65%. Houbto TeMmneparypa
BO3yxa noHusuaack 10 4 °C. CKoIbKO BOASIHOIO NIapa CKOHAEHCUPOBAJIOCH U3 4 M Bozayxa? Ilnot-
HOCTB HACKIIEHHOTO mapa npu 16 °C pasua 13,6 r/m°, ipu 4 °C - 6,4 r/m°.

. Onpenenure, Kakasi Macca pochl BbinajieT, eciu npu 10 °C n30TepMUYECKH CKaTh BIIAYKHBIA BO3yX
3 .
00BeMOM 2 M~ ¢ OTHOCUTEIBHOM BIaXKHOCTHIO 60%, yMEeHbIIUB ero o0beM B 5 pa3. [ImoTHOCTH HACHI-
3
miennoro napa npu 10 °C paBna 9,4 r/m”.

Ilpakmuueckoe 3anamue Ne8. Inexkmpuueckoe noJe.
. JIBa 0IMHAKOBBIX MAJICHbKUX LIApUKa, UMeroIue 3apsaabl +8 MkKi1 u -2 MkKu1, nmpuBeaeHbl B conpu-

KOCHOBCHHE U 3aTEM pPa3ABHHYThI Ha 0,3 M. OnpenenHTe Cui1y BSaHMOHeﬁCTBHH IIapuKOB, €CJIM OHU
PpacCIIOJIOKCHBI B BO3AYXC.

. Toueunsie 3apsaer 0,97110-8 Ki, 10-8 Kot u 6,41110-8 Ko pacniosioskeHbl Ha OJTHOM MPSMOMA, TIPH STOM
paccTOsIHUE MEX]y TIEPBBIM U BTOPBIM 3apsiiaMu 3 MM, a MEKIy BTOPbIM U TpeTbuM 4 MMm. Hailinute
BEJIMYMHY U HAIIPaBJICHUE PE3YJIBTUPYIOLIEH CUIIBI, C KOTOPOH IIEPBBIM U TPETUH 3aps bl IEUCTBYIOT
Ha BTOPOU 3apsn.

. UeMmy paBHa BeJIMYMHA TOYEYHOTO 3aps/ia, 00Opa3yIoIIEro Moje B BaKyyMe, €Clid Ha pacCTOSHUU 9 cM
5
OT HETO HanpsHKEHHOCTh cocTaBisieT 4-10° H/Kn?

. Ha Toueunsrii 3apsia Benumunnoi 1,5 MkKJ1, moMeneHHbIH B HEKOTOPYIO TOUKY 3JIEKTPHUUECKOTO MOJIs,
neiicrByet cuiia 3 MH. Kakast cuna Oyner aeiictBoBath Ha 3apsi 2 MKKJI, TOMEIIEHHBIH B 3Ty ke TOY-
Ky BMECTO IepBOro?

. HampsixeHHOCTB 1107151, CO3/1aBa€MOT0 TOUEUHBIM JIEKTPUUECKUM 3apsoM, paBHa 10 H/Ki Ha pac-
crostHuu 1 M oT 3apsima. Ha kakoM paccTOsSTHUM OT 3apsiia HaNPsH>KEHHOCTh JIEKTPUYECKOTO TIOJIs PaB-
Ha 1 kH/Kn?

. DneKkTpuuecKoe noje co3aano TouedHsiM 3apsaom 10 MxKi. Kakyro paboTy coBepIaroT CHITBI HJIeK-
TpUUYECKOro noJis, nepemeras 3apsan 0,2 MkKi U3 TOUkH, HaXOAAIIENCS OT 3apsiia, CO3A0IIEro NoJe,
Ha paccTOSIHUHU 15 cM, B TOUKY, HaXOSIIyI0CA OT Hero Ha pacctostHuu 25 cm? (48 m/Ix)

. Kakyro ckopocTb mproOpeTeT 3JEKTPOH MOJ1 ASUCTBUEM CHII JJIEKTPUUYECKOTO TOJIs, TepeMeIasch
MEXly TOUKaMH C pa3HOCThIO noTeHuanos 10 kB?

Ilpakmuueckoe 3anamue No9. 3aKonbvl ROCMOAHHO020 MOKA.
. KaKOBa HaHpH)KeHHOCTI) BJ'IGKTpI/I'-IeCKOFO I10JI1 B AJIFOMUHUCBOM HpOBOJIHI/IKe CCUCHHUCM 1,4 MM2 HpI/I
cuiie Toka 1 A? YaenbHoe conpoTUBieHue amtoMuHus 2,8 [ 1080MIMm.

. I1ATh OIMHAKOBBIX PE3UCTOPOB C CONPOTUBIEHUEM I = 1 OM COEMHEHBI B JIEKTPUUYECKYIO LIETIb,
CXeMa KOTOpoil mpeacrasieHa Ha pucyHke. [1o yuactky AB Teuér Tox =4 A. Kakoe HanpskeHue
MOKA3bIBAET UJI€AJIbHBIN BOJIBTMETP?
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3. Jlo 3aMbIkaHMsI KJIrO4Ya BOJIBTMETP Moka3bsiBai 14 B. Tlocne 3amMpikaHus aMIiepMeTp MOKa3bIBaeT TOK |
A. Haiinure BHyTpeHHEE COIPOTUBIIEHUE HCTOUHUKA.

10m
—

2 Om

| S

4. K ucrounuky Toka ¢ JIC 18 B u BHyTpeHHUM conpoTuBiieHneM | OM NOAKITIOYMIIA CXEMY, COCTOS-
uryro u3 AByx conportusiienuit 40 Om u 10 Om, coenuHeHHbIX MapamienbHo. Kakum OyaeT Tok B 11e-
nu?

5. Ompenenute BHyTpEHHEE COMPOTUBIICHUE aKKYMYJIATOPA, €CIIU U3BECTHO, YTO MPHU 3aMBIKAaHUH €0 Ha
BHEIIHee conpoTuBiieHre | OM HanpspKeHHe Ha 3a)KuMax akkyMmyssitopa 2 B, a npu 3amblkaHuU Ha
co-npotuBieHue 2 OM HaNpsKEHHUE HA 3aKUMax akkymysaropa 2,4 B.

6. Onpenenure J/1C u BHyTpeHHEE COMPOTUBICHUE UCTOYHUKA TOKA, €CJIU MTPH OJHOM MOJI0KEHUHU
JIBIDKKA peocTaTa TOK B 1ienu 1,2 A u HanpspKeHUe Ha KieMMmax uctounuka 1,2 B, a npu apyrom mno-
JIO’)KEHHH - cooTBeTCcTBEHHO 2 A 11 0,8 B.

Ilpakmuueckoe 3anamue Nel0. Maznummnoe none. /lelicméue MaZHUmMHOZ0 NOJA.

1. Omnpenenure HampaBieHHE ACHCTBUS CHIIBI AMITepa Ha Y9aCTOK dJIEKTPUIECKOH menu 2-3.

2. Omnpenenure HanpaBlieHHe JeHcTBUS CUITbl AMIiepa Ha MPOBOAHUK Ne3 cO CTOPOHBI MarHMTHBIX
ITOJIEN IBYX JPYTHUX MPOBOIHUKOB Nel, Ne2.

— Nel

- Ne 2

~ Ne 3

3. T'opu30HTaNbHBIN MPOBOIAIINNA CTEPKEHb MPSIMOYTOJILHOTO CEUEHUS MOCTYNATENbHO JIBUKETCS C
YCKOPEHHMEM BBEPX I10 IUIaJKOW HAKIIOHHOM IUIOCKOCTH B BEPTUKAIbHOM OJHOPOJHOM MArHUTHOM
nojie (pucyHok). [1o cTrepxHIO MpoTekaeT TOK. YTou HakiIoHa miaockoctu o = 30°. OTHoIeHne Mac-
cbl cTepxHs K ero anuHe 0,1 kr/mM. Moayns uaaykuuu marautHoro nosst 0,2 Ti. Ycekopenue
crepxHa 1,9 M/c?. Uemy paBHa cuJia TOKa B CTEpxKHE?



4. 3apshKeHHas JACTHIA IBIDKETCS B OAHOPOIHOM MAaTHHTHOM II0JIE TI0 OKPYKHOCTH co ckopocThio 10°
Mm/c. Unaykuumst MmarHuTHOTO 1oiist paBHa 312 mTa. Paguyc okpyxuoctu 4 cMm. Onpenenute 3apsij
YaCTHUILIbL, €CJIM €€ KHHETHYECKAsl SHEPTUS 20107 Jx.

5. IIpoTOH IBMKETCS MO OKPYKHOCTH PAIMyCOM 8 CM B MarHUTHOM ToJie ¢ uaaykiuei 0,6 Tn. Haiinu-
T€ BEIMUMHY HANPSHKEHHOCTH OJHOPOHOTO JIEKTPUYECKOTO MOJISI, KOTOPOE CIeIyeT BKIIOUUTb,
. -27 -19
9TOOBI MPOTOH CTAJI ABUTAThCS O MpsiMoi. Macca niporona 1,67+10" kr, 3apsg npotoHa 1,6210
K.

Ilpakmuueckoe 3anamue Nel 1. Inekmpomacnumnan undykyus. 3akon @apadesn. llpasuno Jlenya.

1. MaruuTHBIN OTOK Yepe3 KOHTYp MEHseTCs Tak, Kak Moka3aHo Ha rpaduke (puc.). YeMy paBeH Mo-
nynb DJIC naAyKIMU B MOMEHT Bpemenu t = 10 ¢?

2. I1110CKOCTh MPSIMOYTOJIFHON TIPOBOJIOYHON PAMKH MEPIICHANKYISIPHA JTHHUSIM WHIYKIIHA MarHATHOTO
nosisi. CTopoHa ac AMHOM 1 cM MOXKET CKONIb3HUTh €3 HapyIICHHUs KOHTAKTa C MTOCTOSIHHOM CKOpO-
cteio 10 cm/crio ctoporam ab u de (pucyHok). Mexay Toukamu b u d BKIIOYEeHA JTaMITOYKa COTpo-
TuBIeHHEM 5 OM. KaKYIO CUJ1y HaJO0 MPUITIOKUTE K CTOPOHE ac i OCYHICCTBJICHUA TaKOI'0 JABUIKEC-

Hus? UHAYKIMS MarHUTHOTO TTOJIS 10% To. ComnpoTHBICHUEM paMKH TTPpeHEOpEUb.
b a

x —-
X B [
d c

3. B 0IHOPOTHOM MarHMTHOM T10JI€, MHIYKIHS KoToporo paBaa 100 MTi, paBHOMEpHO BpamaeTcs Ka-
Tymika, cocrosmas u3 100 BuTkoB nmpoBosioku. I1nomanes nonepeunoro ceuenus karymku 100 oM?
Ocp BpanieHus KaTylIKy MepIEeHIUKYISIPHA OCH KATYIIKH U HAITPaBJIEHUIO MAarHUTHOTO MOJIA. Y TJI0-
Basi CKOPOCTH BparieHus karymku paBHa 10 pag/c. Haitnure makcumansayto DJ1C, BO3ZHHUKAIOMIAS B
KaTyILKe.

4. ITmockuit KOHTYpP € UICTOYHUKOM ITOCTOSHHOI'O TOKa HAXOAUTCA BO BHCHIHEM OJAHOPOJIHOM MAarHuT-
HOM I10J1€, BEKTOP MarHUTHON MHAYKIIUU KOTOPOTO B NEPIEHIUKYIIIPEH TUIOCKOCTH KOHTYpa (pHC.).
Bo ckonbko pa3 UBMCHHUTCA MOIIHOCTE TOKAa B KOHTYPE IMOCJIC TOTO, KaK ITOJIC HAYHECT YBCIIMNYMUBATLCSA
co ckopocTthio 0,01 Tn/c? Ilnomane korTypa 0,1 M2, DJIC ucrounnka toka 10 MB.
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5. IIpoBonounas pamka, uMmeromias (GopmMy paBHOCTOPOHHETO TPEYTOJIbHUKA, TOMEIIEHA B OJHOPOIHOE
MarHuTHoe nosie ¢ uaaykuue B = 0,06 T, HanpaBieHrne TMHUN KOTOPOM cocTaBisieT yroi o = 30°
C MEePHEHANKYISIPOM K IJIIOCKOCTH paMKu. [Ipu paBHOMEpHOM yMEHBIIEHUN UHAYKIUHA MarHUTHOTO
noJst 1o vy 3a Bpems At = 0,03 c¢B pamke unayuupyercs 31C 30 mB. Haitgure qyivHy cTOpoHBI
paMKHu.

6. Katymku 4 u 5 ¢ HyJeBbIM CONPOTHBICHIEM HAaMOTAaHbI Ha JKEJIE3HBIN CTEP)KEHb, KaK IMOKa3aHO Ha
pucyHke. Llens ¢ kaTymkoit 4 conepkut uctouHuk HanpspkeHus ¢ 3J1C & 1 BHyTpEHHUM COIPOTHUBIIE-
HHEM I 1 peocTart. Llensb ¢ Karymkoi 5 cOaepKUT aMIIEpMETP ¢ MaJibIM conpoTuBieHueM. [1oa3yHok
peocTara CIBUTarOT BJIEBO. Y KQXKUTE, B KAKYIO CTOPOHY IIPOTEKAET TOK Yepe3 aMIIepMeETp B LIENH C Ka-
TYIKOH b.

Ilpakmuueckoe 3anamue Nel2. Ceo600nvle nesamyxaroujue Koieoanu.
. MasgTHUK yCTaHOBJIEH B KaOMHE aBTOMOOWIISA, IBUXKYILETOCs MPSIMOJIMHEHHO cO CKOpocThio 20 M/C.
Omnpezaenute 4acToTy KojeOaHUI MasiTHUKA, €CIIM 3a BpPEMsl, B TeU€HHE KOTOPOro aBTOMOOMIIb TIPOX0-
muT 200 M, MasITHUK cOBepIIaeT 27 MOIHBIX KOJIeOaHUH.

. IlpyxuHa moj AecTBUEM MPUKPEIUIEHHOTO K Hel rpy3a Maccolt 5 Kr coBepiaet 45 konebaHuii B
MuHYTYy. KakoB K03 PUIIUEHT )KECTKOCTU MPYKUHBI?

. Marematnueckuit MasTHUK coBepiaet 50 xosnebanuii 3a 70 c. Onpenenute nepuo] KojedaHuii 3TOro
MasTHUKA TIOCJI€ TOTO, KaK €ro HUTh YKOPOTHJIM B 4 pasa.

. Maremarnueckuit MasTHUK AnuHON 50 cM U rpy3 Ha npyxuHe xectkocTbio 200 H/M coBepmiaroT
CHHXPOHHBIE TapMOHUYECKHe Konebanus. Haiiagure maccy rpysa.

. Ilepuox xonebanuii rpy3a Ha npyxuHe paseH 1,2 c. Onpenenure nepuoj KojaedaHuii 3Toro rpysa,
€CJIU MIPYXUHY pa3pe3arh MOonojiaM U MOJIOBUHBI COEMHUTD MapauIeIbHO.

. 1o rpaduxy rapmMoHNYecKUX KojieOaHui (pucC.) ONpeaenuTe aMIUIUTYy, IEpUOJI, YaCTOTY, LIUKINYe-
CKYIO YaCTOTY M 3allUIINTE YPAaBHEHUE 3aBUCUMOCTH KOOPIMHATHI KOJIEOMIONIErocs Tejla OT BpEMEHH:

x(t).

x, cM




34

Ilpakmuueckoe 3anamueNel3. InekmpomacHummnvle KOne0AHUA 8 UOEATLHOM KOS1e0AmelbHOM
KoHmype.

. YacroTa coOCTBeHHBIX KOieOaHMi KoJie0aTeIbHOro KOHTypa paBHa 5,3 k['11. Onpenenute HHAYKTHB-
HOCTb KaTYIIIKH, €CJIH eMKOCTh KoH/ieHcaTopa 6 MKD.

. B xoneGarensHOM KOHTYpE HHIYKTHBHOCTH KaTymiku 0,1 T'H. BenrurHa ToKa H3MEHSETCS 110 3aKOHY
i(t)= 0,28 sin (1000t + 0,3). Onpenenure eMKOCTh KOHICHCATOPA B KOHTYPE.

. Onpenenute cuily TokKa B KojebaTeIbHOM KOHTYPE B MOMEHT MOJIHON pa3psaIKku KOHIAEHCATOpa, €Cln
-3
SHEPTHsl MAarHUTHOTO IMOJIs KaTymky paBHa 4,8 110 [, a MHTyKTUBHOCTD KaTymkH - 0,24 I'H.

. Pa3HOCTP MOTEHIIHAIOB HA OOKJIaIKaX KOHIEHCATOPa B KOJeOaTeIbHOM KOHTYPE MEHSETCS 110 3aKOHY
4

u(t) = 50 cos 10" t. EmxocTh kouaencatopa 0,9 Mx®d. 1o kakoMy 3aKOHY U3MEHSIETCS 3apsij Ha 00-

KJTaIKax KOHICHCATOPa C TCUCHHEM BPEMCHHU?

. B uaeansHOM KoJIebaTeIbHOM KOHTYPE, COCTOSIIEM U3 KOHIeHcaTopa eMKocThio 0,01 Mx® u kary-
KH, IPOUCXOST TAPMOHUYECKHE KOJIeOaHusl. DHEPIHsl KOHJAECHCATOPa U3MEHSIETCSI OT MAKCUMAJIbHOTO
3HA4YEeHM 10 HyJA 3a 1 Mkc. OnpenenuTe HHAYKTUBHOCTh KaTYIIIKH.

Ilpakmuueckoe 3anamue Nel4. InekmpomazHumnbsie 80J1Hbl.

. Pagnocranmus «3xo MockBel» BenaeT Ha yactote 74 M1, a paguoctanmms «CepeOpsSHbIN JOKIb)»
— Ha yacrote 100 MI'u. Haiinnre oTHOIIEHNE AJTMHBI PalOBOJIHBL, U3y4aeMOW pajuonepeaaTdu-
KOM MEPBOM CTAHILINM, K JJIMHE BOJIHBI, U3JIy4aEMOW PaguONEepeaaTYNKOM BTOPOU CTAaHIIUH.

. Pagmocranmus pa60TaeT Ha JJIMHC BOJIHBI 4,44 M. Ha KaKYI0 3JICKTPOCMKOCTb OOJIPKCH OBITh HACTPOCH
KOHACHCATOp, YTOOBI MIPpUHHUMATh 3Ty paI[I/IOCTaHLII/IIO? I/IH,Z[YKTI/IBHOCTB KaTyUIKU [TPUCMHHUKA 2 Mkl H.

. KonebarenbHblil KOHTYp paguonpreMHUKa HAaCTPOEH Ha JUIMHY BOJIHBI 25 M. Bo ckoibKko pa3 HaJo
YBEIMYNUTH EMKOCTh KOHACHCATOPA KOJIeOATEeIhbHOTO KOHTYpa PaliONPHUEMHNKA, YTOOBI HACTPOUTH €TO
Ha BOJIHY JUIMHOH 50 mM?

. KoneGaTenbHblii KOHTYp COCTOUT M3 KaTyIIKK HHAYKTHBHOCTBI0 107 T 1 IByX mocienoBaTensHO
coeMHEHHBIX KOoHIeHcaTopoB eMKocThI0 500 nd u 200 n®d. Ha kakyro IMHY BOJIHBI HACTPOEH 3TOT
KOHTYp?

. PanmuonpreMHUK MOXHO HaCTpauBaTh Ha MPUEM PAJUOBOJIH JUIMHOU OT 25 M 10 200 M. Bo ckonbko
pa3 HaJI0 YMEHBIIUTH PACCTOSTHAE MEXKY MJIACTUHAMU TIJIOCKOTO KOHJIEHCATOPa, BKIIFOYEHHOTO B KO-
nebaTenbHBIA KOHTYpP MIPUEMHHKA, YTOOBI MEPEHTH OT MpueMa caMoil KOPOTKOU JITMHBI BOJHBI K ca-
MO JUTHHOMN?

Ilpakmuueckoe 3anamue Nel5. 3akonvt 2eomempuueckon OnmuKu

. CBeToBOI1 JTyd IEPEXOUT U3 BOJBI B CTEKJIO. YTO0J MajeHus ceera 35°. OnpeaenuTe yroi npenomie-
HUS, eclii aOCOIOTHBIN MOKa3aTelb IpeoMIIeHHs BOAbI paBeH 1,3, crekia - 1,6.

. YacTora cBeToBbIX Konebanuii coctapinsieT 4111014 I'u. Onpenenure JUIMHY BOJIHBI 3TOTO U3-TyYEHUS
B aniMa3e. AGCOJIOTHBIN MoKa3aTesb NpeaoMiIeHus anmasa 2,42.

. Hailinute ckopocTh pacpocTpaHeHus CBeTa B CKUIIUAAPE, €CIIH MPH yIiie MaJeHHs CBeTa Ha CKUIIUAAP,
paBHOM 45°, yron npesnomieHus cocrasisieT 30°.
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. CBer mepexoIuT U3 Cpesl ¢ abCOMIOTHBIM MTOKa3aTeIeM MPEIOMIIEHUS 2 B Cpelly ¢ aOCOTIOTHBIM
nokasaresem npenomieHus 1,5. Bo ckonbKko pa3 JiHaA BOJHBEI BO BTOPOi cpesie OOoMbIe, YeM B mep-
BOM?

. Ilox kakuMm yriioM CBETOBOM JIyY MaJaeT HA IIOCKYIO TIOBEPXHOCTh CTEKJIA, €CIIM OTPAKCHHBIN U
MIPEIOMJICHHBIH JIydu 00pa3yroT Mexay coboi mpsimoit yrosn? CKOpocTh CBeTa B cTeKie 2 [ 10® m/c.

. Ha cTexiIiHHYI0 TpexrpaHHyI0 IPU3MY C IPETOMIISIIOIIUM yriaoM 45° najgaer j1yd cBeTa U BBIXOIUT U3
Hee noj yrioMm 30°. Haiiaute yron nagenus jiydya Ha npusmy. [lokazarens npenomieHus crekia 1,5.

. JIyu cBeTa BBIXOJIUT U3 )KUJAKOCTU B BO3ayX. [IpenenbHeplil yroia HoJHOrO BHYTPEHHETO OTPaKEHUs
45°. Onpenenute CKOPOCTh PaCPOCTPAHEHHUSI CBETA B )KUIKOCTH.

Ilpakmuueckoe 3anamue Nel6. Bonnosasa onmuka. Hnmepgepenyusa u oughpaxyus ceemosvix
60JIH.
. JIBa KOrepeHTHBIX Jiyda ¢ JyiMHaMu BOJH 404 HM nepecekaroTcsi B OAHOU TOUKE IKpaHa. Y CUIICHHE
WK ociabieHnue cBeta Oyner HabIoJaThCs B 3TOM TOUKE, €CIIM pa3HOCTh X0/1a JTydei paBHa 17,17
MKM?

. 14
. B Boge unTepdepupyror KorepeHTHbIe BOJTHBI yacToTol 511107 ', Y cuuTcest niam ociabuTcs CBET B
TOYKE, €CJIM T€OMETPUYIECKasi pa3HOCThb X0/1a Jy4eit paBHa 1,8 Mxm? [TokaszaTenb MpeaoMIICH s BOIbI
paseH 4/3.

. B onbiTe FOHra oTBepeTHs 0cBelanch MOHOXPOMAaTHYECKUM CBETOM C JUTMHOW BOJIHBI 600 HM.
Paccrostnue Mexay orBepcTusiMu 1 MM, paccTosiHUE OT OTBepcTUil 10 3kpaHa 3 M. Halinure paccros-
HHE OT UEHTPAIBHOIO MaKCUMyMa JI0 IEPBOM CBETJION MOJIOCHI.

. MOHOXpOMAaTHYECKU CBET C JUTMHOW BOJHBI A HOPMAJIBHO IMajacT Ha MUGPAKIMOHHYIO PEIIETKY C
nepuogomd = 4 A. [Tox kakuM yriiom OyjeT HaOIF0AaTHCS MAKCUMYM BTOPOTO TopsiaKa?

. CKomIbKO IOTPUXOB HaA 1 cM nmeet I[I/I(l)paKI_[I/IOHHaH peuieTKa, €CJIn CIICKTP YE€TBECPTOTO IMOPAJKA,

JIaBacMBbIil €10 IIpU HOPMAJIbHOM TTIaZICHUH CBCTA C JJIMHOM BOJIHBI 0,65 MKM, Ha6n}01[aeTc51 nox yriom
6°?

Ilpakmuueckoe 3anamue Nel7. Keanmoesas onmuxa. @omoirpgexm.

. UenoBeueckuii ri1a3 HanboJiee YyBCTBUTEIICH K 3€JIECHOMY CBETY C JUIMHOW BOJHBI 550 HM, JUIs1 KOTOPO-
r'o MOPOT YyBCTBUTEIBHOCTH TJ1a3a cooTBeTcTBYET 80 (hoTOHAM, MajaroluM Ha ceTyatky 3a 1 c. Kakoi
MOIIHOCTH CBETA COOTBETCTBYET 3TOT MOPOT?

. DHeprus (oTOHA B TOTOKE MOHOXPOMATHIECKOTO U3ydeHus 4,4 101 JIx. KakoBa jimHa BOJIHBI
ATOTO M3TyYEHHUS B BOJIC, €CIIH MOKa3aTeb mpenomiueHus 4/37

. Yron najgeHus cBeTa U3 Bo3yxa B cTekso 45°, a yroi npenomienus 30°. J[nmMHa BOJIHBI CBETA B
crekiie 0,33 mxm. OnpenenuTe SHEPTUIO OTACILHOTO (DOTOHA.

. DIEKTPOMarHMTHOE U3JIy4eHHE UCIIOJIb3YETCs I HarpeBaHus BoJbl Maccoil 1 xr. 3a Bpemsa 700
cTeMmmiepaTypa Boxbl yBemmunBaercs Ha 10 °C. KakoBa JIMHA BOJHBI H3IyYEHHs, ¢CITH HCTOYHHIK HC-
nyckaet 1020 portonos 3a 1 ¢? CunraTh, YTO U3Ty4YEHUE MOTHOCTHIO MOTJIOUIAETCS BOAOH.
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5. Onpenenure kpacHyto rpanuiy Gorodddexra (4acToTy) Ui MIaTHHbL. PaboTa BeIX0aa 1S TIIATHHBI
5,3 5B.

6. Cser ¢ aneprueii porona 3,8 3B BBIpPHIBACT U3 METAJUIMYECKOH IJIACTUHBI AJIEKTPOHBI, HMEIOIITHE
MaKCUMaJIbHYI0 KHHETHUYEeCKYto sHepruto 1,8 sB. Onpenenure paboTy BbIX0/a 3JIEKTPOHA U3 3TOTO
MeTaa.

7. Omnpenenure MAaKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBUICTAIONINX U3 113U, TIPH OOJYYCHUH €TO
o -19
cBeToM ¢ aimuHOM BotHBI 400 HM. PaboTa Beixoaa u3 me3us 2,910 JIxk.

Ilpakmuueckoe 3anamue Nel8. Paouoakmuenwvie pacnaovl. 3aKOH paouoaKkmuseHo2o pacnaoad.

1. O6paser, coxepsKamtmii paauii, 3a 1 cekymmy nemyckaer 3,7110%° o- wactu. 3a 1 yac Bezensercs
sueprus 100 Ix. KakoB cpegnuit umiynbc o- gactuil? Macca o - yacTHIlsl paBHa 6,7[] 107 kr.
DHepruen oTauu sep, Y- U3IyUYeHUEM U PEISITUBUCTCKUM 3(pPeKToM npeHeOpeys.

2. PanmoakTUBHBIN IpernapaT MoMelleH B MEeAHbII KoHTelHep, Maccoil 0,5 kr. 3a 2 yaca Temreparypa
KOHTeIHepa nosbicuiiack Ha 5,2 K. MI3BecTHO, 4TO NaHHBIN NIpenapaT UCIIyCKAaeT .- YaCTHULIbI SJHEPruel
5,3 MsB, npuuem 3Heprust Bcex 0- 4acTUll IEPEXOIUT BO BHYTPEHHIOIO SHEPruto KoHTeiiHepa. Haii-
JIUTE aKTUBHOCTH IIpernapara A, T.e. KOJIMUYECTBO 0-4aCTHUL, poxkaaroiuxcs B HeM 3a | ¢. Termnoémko-
CTBIO IIpenapara 1 TeII000OMEHOM € OKpYJKalollel cpefoil mpeHeOpeyb.

N = N -9~ M -1
3. 3akoH paJMOAKTHBHOIO paciaja sjaep HeKoToporo n3orona umeet Bug ~ = Vo2 7 rre A =0,04 ¢

KaxoB nepuon nonypacnana suep?

4. PaanoakTUBHbBIE HCTOYHUKH M3JIY4YE€HHUSI MOTYT HUCIIOJIb30BAaThCA B KOCMOCE JUisi 000rpeBa 000opynoBa-
HUSl KOCMUYECKHX anmapaToB. Hampumep, Ha coBeTckux «JlyHOX0/1aX» OBLIN YCTAaHOBIEHBI TEIUIOBbI-
JIEJISIOIME Karcyybl Ha OCHOBE ToJIoHUsI-210. Peakius pacmaia 3Toro u30Torna UMeeT BU/:

210 2016 . .
g Po— 5 Ph+o , TJIe TIOJTYYalOIUECs 0.-4aCTHIIBI 00TaIal0T KMHETHIEeCKol dHepruciiE = 5,3M»B.

CKOJIBKO aTOMOB ITOJIOHUS JIOJDKHO PacacThCsl B TETUIOBBIIEISIONIEH KaICyie, YTOOBI ¢ €€ IOMOIIBIO
MO>HO OBLIO BCKHUIISITUTH CTaKaH BOJbI 00bEMoM V = 250 mn? HauanpHas Temneparypa Bojasl 20 oC,
TEIUIOEMKOCTBIO CTaKaHa M KarCyJbl, a TAK)Ke TMOTEPSIMH TEIJIOTHI MOXKHO MTPEHEOPEYb.

Tunosble 3a1aHus 1J1s1 1a00PATOPHBIX padoT

Jlabopamopuasa paooma Nel. Onpeoenenue niomuocmu meepovix meji RPAGUIbHOI 2eoMempude-
CKOUl hopmot.

1. Pacckaxxute 0 Ha3HAYCHUH U TOYHOCTU MTPUOOPOB MCIIOJIH3YEMBIX B paboTe.

2. Kakue cymecTByrOT METOABI U3MEPEeHHs PU3NIECKUX BEITHMUMH?

3. OmmOKu M3MepeHuit (BUIIBI, OTPECIICHUS, TIPUIHNHB BOSHUKHOBEHUS M ITyTH YMCHBIIICHUS UX
BIIUSTHUS HA PE3yNIbTaT U3MEpEeHHUs)?

Kaxk onpenennTs NOrpenrHoCTH MPH MPSIMBIX U3MEPEHUSX ?

Kaxk onpenennTs NOrpenHoCcT Mpu KOCBEHHBIX U3MEPEHUSIX ?

6. JlaiiTe ompejenieHUe TUIOTHOCTH BEIIECTBA.

ok

Jlabopamopnaa paboma Ne2. H3yuenue osusicenusn mena no OKPysHcHOCHu.
1. Yro takoe nepuoal obparieHus MapuKa Mo OKpyKHOCTH?
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Kak MOXHO KCIIepUMEHTAIBHO OMPEeIUTh Tiepruoa 1 oOpalleHusl MapuKa 1Mo OKPYKHOCTH?

UYTto Takoe IEeHTPOCTPEMHUTENLHOE YCKOPEHHE, KaK €ro MOXKHO BBIPA3HUTh Yepe3 Mepro;] oOpamieHus
U 4epe3 paguyc OKPYKHOCTH?

Uro Takoe KOHNYeCKUI MasTHUK. Kakue cuiibl 1efCTBYIOT Ha IapuK KOHUYECKOTO MasiTHUKA?
3anucath 2-i 3aKkoH HpioToHA 111 KOHMYECKOTO MassTHHUKA.

Kaxkue Tpu criocoba ornpeaeneHus IIEHTPOCTPEMUTENBHOTO YCKOPESHHSI TIPEIJIararoTcs B JaHHOM Jia-
O6opaTopHoii paboTe?

C moMOIIpI0 KaKUX H3MEPUTEIBHBIX YCTPOMCTB OMPENEAIOTCS 3HAYCHUST (DU3UUYCCKUX BEIUYHH,
MIPUBEJICHHBIX B Ta0uIe 17

Kaxoit u3 Tpex cnoco0oB onpeieseHus HeHTPOCTPEMHUTEIBHOTO YCKOPEHUsI JJaeT Hanboliee TOUHOE
3HAYCHHUE U3MEPSEMON BETUUHHBI?

Jlabopamopuasa paboma Ne3.Onpeoenenue korpguyuenma mpenus CKoJIbHCEHUA .
Cdopmynupyiite 2-it 3axoH HproToHa.

3anumute 2-i 3akoH HproToHa JuIs Tena, HaXOASIIErocss Ha HAKJIOHHOW MIOCKOCTU B COCTOSIHUU
nokosi. YeMy paBHa cuiia TPEHHUsI TOKOS, IEHCTBYIOIIAs HA TEJIO B 3TOM ciy4ae?

3anumute 2-i1 3akoH HploTOHA 17151 Tena, paBHOMEPHO CKOJIB3SIIETO MO HAKIOHHOW MIIOCKOCTH.
Uemy paBHA cujia TPEHUS CKOJILXKECHHS, ICHCTBYIOIIAS HA TEJIO B TOM ciiydae?

Uro Takoe cwiia TPeHHs TIOKOS M CHJIa TPEHUsS CKOJIbXeHus? Kak ompenenstorcs BEIMYUHBI dTHX
cun?

Uro Takoe ko3 (PUIMEHT TPEHUS CKOJIBKEHUS, YTO XapaKTePU3yeT ITOT KO HUIIUEHT?
PacckaxuTe, Kak B JaHHON 1a00paTopHOi paboTe SKCIePUMEHTANIBHO ONpE/eIaeTcsl 3HaUeHUe KO-
s durmenTa TpeHUS CKOJIBKCHHS.

C moMoIIpI0 KaKMX U3MEPHUTENBHBIX YCTPONCTB ONPEAENSIOTCA 3HAYEHUS (PU3NYECKUX BEITUYMH,
MpUBEICHHBIX B Tabmure 1?7

Kak MOXHO YMEHBIIUTH KOI(DPUIIMECHT TPEHUS CKOJIBKCHHUS MEXKTY ABYMS TPYIIHUMHUCS TTOBEPXHO-
CcTAMu?

Jlabopamopnasa paboma Ned. U3zyuenue 3aKk0H06 COXpaHeHUs IHEPZUU U UMNYTbCA.

No akodpE

8.
9.

Yo Takoe KMHETHYECKasl SHEPrus Teja, Kak OHa oIpeJiessercs?

Yro Takoe UMIYJbC Tela, KaK OH omnpeaensercs?

Chopmynupyiite 3aK0H U3MEHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS UMITYJIbCa.

Cdopmynupyiite 3aK0OH U3MEHEHHS] MEXAaHUYECKOI SHEPruM, 3aKOH COXPaHEHUS SHEPTUH.
Kakoli ynap Ha3bIBaeTcsi aDCOIOTHO yIIPyrum?

Kakoii ynap Ha3bIBaeTcsi aDCONIOTHO HEYIIPYTUM?

Kak n3MeHsieTcss KWHeTHYeCKasi SHEPTHsI IApOB MPH PA3IMYHBIX BUAAX yAapa: aOCOIOTHO YIpY-
roM, abCOJIIOTHO HEYNPYyrom?

Kak B pabore onpezensieTcss CKOpOCTh IIapOB B MOMEHT ynapa?

Kak B pabore onpenensieTcst cpeHss cuia yuapa?

10. I[J'IH 4ero B pa60Te HCIOJIB3YCTCSA UCTOYHUK IMUTAHUSA TTIOCTOAHHOI'O TOKa?

IS A

Jlabopamopnana paboma Ne5. Onpedenenue yHueepcaivHoul 2a306801 NOCMOAHHOU.
Yo Takoe MOJIb BelecTBa?

Kaxoii ra3 HaspiBaeTcs UacaIbHLIM?

3anummuTe ypaBHeHne MenneneeBa-Knamnelipona ais 1 mons rasa.

[ToueMy ra3oBasi HOCTOSTHHASI HA3bIBAETCSA YHUBEPCATBHOM?

IlosicHuTE CXeMy YCTaHOBKM M METOJ U3MEPEHUsl YHUBEPCAIbHOU ra30BOM ITOCTOSIHHOM.
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Kak B paboTe onpenensior 1aBjieHne B OTKa4aHHOU Koyioe?

Kak B pabote onpenensior TeMmeparypy T Bo3ayxa B Kojaoe?

Bripasute naBienue p B arMocdepax, MUJUIUMETPax PTYTHOTO cToida (MM.pT.cT.), [Tackamsx.
Uemy paBHa pa3MepHOCTh YHUBEPCAJIbHOM ra3oBoil moctossHHoi B CHU?

10. BeiBemute Gopmyny /uig pacuera norpemrHoctd AR KOCBEHHOTO U3MEpEeHHUS.

Jlabopamopnan paooma Ne6. I[locmpoenue 6o1bm-amnepnoii Xxapaxmepucmuku nPpoeoOHUKA.
Kakum npubopoM m3MmepsieTcs cuiia TOKa, MPOTEKAIOIIEro uepe3 JIEMEHT AJIeKTPUUYECKOil menu?
Kak 3ToT npubop BKJIIO4AaeTCs OTHOCUTENBHO JTAHHOTO dJeMeHTa?

. Kakum npubopom n3mepsieTcs: HanpspDKeHHe, TPUIOKEHHOE K AJIEMEHTY 3JeKTprudeckoi nemu? Kax

3TOT NPHOOP BKIIOYAETCS OTHOCUTEIBHO JAHHOTO JeMeHTa?

Cdopmynupyiite 3akoH OMa 17151 OTHOPOJIHOTO YYaCTKa IEKTPUUECKOM LIETH.

OObsicHUTE Ha3HAUEHUE OTIEIbHBIX IJIEMEHTOB 3JIEKTPUYECKOW LIEMHU, MCIOJIb3YEMOW B JTAaHHOU
nabopaTopHoOi pabdore.

Yro takoe BAX ¢usudeckoro npubdopa?

Kak, ucnons3ys BAX, MOXHO onpesenuTts Kakoil Tok OyaeT npoTekars yepe3 (pu3ndeckuil mpubop
IIPY JaHHOM HalpsDKEHUU?

Kak, ucrions3yss BAX, MOXXHO ompenenuTs CONpOTHBIEHHE (U3NIECKOTO MPHOOpa MpU TaHHOM
3HAUEHUU HANpPSHKEHUS, IPU TaHHOM 3HAYE€HUU CHJIbI TOKA?

Kakoii Bun nmeer BAX ¢usnueckoro npubopa, COnpoTHBIEHHE KOTOPOTO TIOCTOSHHO?

Kakoii Bug umeer BAX ¢usuueckoro npudopa, COnpoTUBIEHUE KOTOPOTO MOHOTOHHO BO3PAaCTaeT
C YBEJIMYEHHUEM TOKa?

10. Kaxoii Bug nmeer BAX ¢usmnueckoro npudopa, COonpoTHUBICHHE KOTOPOTO MOHOTOHHO YOBIBAEeT C

N

7.
8.
9.

YBCIIMUCHUCM TOKa?

Jlabopamopnas paooma Ne7. Hcenedosanue 3aMKHYymoul yenu nOCMOAHHO020 MOKa.
Chopmynupyiite 3axkoH OMa /i 3aMKHYTOH 3JIEKTPUUECKOH IIeTH.

Uto takoe DJIC uctouHuka Toka, B KaKMX €IMHUIIAX U3MEPSETCS 9Ta BeTUYnHa?

Kakum npubopom B 1aHHOM 1abopaTopHON padoTe n3Mepsaach CHila TOKa I, MpoTeKaroIero yepes
COINPOTHUBIICHUE HATPY3KHU?

Kakum npubopom B laHHOM s1abopaTopHOil paboTe u3Mepsuioch HampspkeHue U, MpUIIOKEHHOE K
Harpyske?

Kak n3mepsinach B JaHHO# nabopaTtopHoii padote 3/1C nctouHuka Toka?

Kak B nanHo#t aGoparopHoii paboTe omnpeaessuiuch 3HaU€HUs] BEJIMYMH, TPEACTAaBICHHBIX B Ta0-
mute 1?

Cormacyercs U OJy4eHHAs dKCIepuMeHTanbHo 3aBucuMocTh I= f(R ) ¢ popmymnoit (2)?
Cormacyercs 11 TIOJTy9eHHAs dKCIepuMeHTanbHo 3aBucuMoctb PR =f(R ) ¢ dopmymnoii (4)?
Cormnacyercs 1 IOJy4eHHAs dKCIIepuMeHTaabHo 3aBucuMoctb N=f(R ) ¢ dhopmyroii (5)?

10. Yrto Takoe TOK KOpPOTKOI'O 3aMBIKaHUSA? I/ICHOJIL3y5I HOJ]y‘-ICHHBIﬁ OKCIICPUMCHTAJIIBHO rpa(bm( 3a-

BHUCHUMOCTH [= f(R ) , OIPEACIINUTC HpI/I6J'II/ISI/ITCJ'ILHO BCJIIMYHUHY TOKAa KOPOTKOT'O 3aMbIKaHU.

Jlabopamopuasa paooma Ne8. Habnwoenue oeiicmeun MazZHUmMHO20 NOAA HA MOK.

Ha 4t0 neiicTByeT MarHuTHOE nose?

Kakast ¢u3ndeckass BeJTMuuHa SBISIETCS CHIIOBOW XapaKTEPUCTUKOW MarHUTHOTO TIOJSI, KaK OHA HC-
MOJIB3yeTCs?

Yro Takoe CHIIOBas TMHHUSI MATHUTHOTO TIOJISL, JUTSI Y€TrO MCIIONIB3YIOTCS CHIIOBBIC JIMHUU?
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N300pa3ute MarHUTHOE MOJIe MOJIOCOBOTO MAarHUTA C MOMOIIBIO0 CHIIOBBIX JTUHHUMA. YKAXKHUTE CEBEP-
HBIN ¥ FOJKHBIM MarHUTHBIE TTOTIOCHI MAarHHUTA.

Kak B3auMOIEHCTBYIOT MEXIy COO0I0 OJTHOMMEHHBIE MArHUTHBIC IMOJIIOCHI, PA3HOMMEHHBIE Mar-
HHUTHEIC ITOJIFOCHI?

Kak onpegensitorcs BeIMunMHa U HAIPaBJICHUE CUJIbI, JEUCTBYIONIECH HA TPOBOJ C TOKOM B MarHuT-
HOM I10JI€?

N3MeHuTCst T HampaBlIeHUE JCHCTBUS CUIIbI AMIIEpa, €CJIM HalmpaBJieHHUE TOKAa B IPOBOJAHUKE IO-
MEHSTbH Ha MPOTUBOMOJIOKHOE?

[Ipu xakom yriie [] MeX Ty TPOBOJIHUKOM M BEKTOPOM  CHia AMrepa OyieT MakcuMaibHa?
MoskeT 11 MarHUTHOE 10JI€ HE AEWCTBOBATh Ha MPSMOJIMHENHBIA TPOBOJHUK C TOKOM?

10. Kak u3MeHHTCS BeTUYMHA CHIIBI AMIepa, €Cli JJIMHY [IPOBOJIHUKA YBEJIUYHUTDH B J[BA pa3a, TOK B

©oNe Ok wDdE

IMPOBOAHUKEC YMCHBIIUTL B IBA pa3ad, 4 HAIIPABJICHUC TOKA U3SMCHUTDL Ha HpOTI/IBOHOHO)KHOC?

Jlabopamopuasa pavoma Ne9.HU3yuenue aenenusn 3neKmpomacHUMHOU UHOYKYUU.
Yro Takoe JIeKTpOMarHuTHast HHAYKIUS?

YTo Takoe MarHUTHBIN MOTOK?

Cdopmynupyiite 3aKOH 31€KTPOMAarHUTHON MHTYKIHH.

Kak 3aBucut Bennunna 3J{C MHIYKIUU OT CKOPOCTH U3MEHEHHS] MarHUTHOTO MOTOKA?
[lepeunciure criocoObI MOTYYEHUS! HHIYKIIMOHHOTO TOKA B KaTYIIKE.

O6bsicaute criocod 1 moaydeHus: MHIYKIIMOHHOIO TOKa B Karymike K2.

OO0bsicHuTe c110Cc00 2 MOTYYEHHS] MHIYKIIMOHHOT'O TOKa B Karymike K2.

OO0BsacHUTE coco0 3 MoMy4YeHus: MHIYKIIMOHHOTO TOKa B KaTyIke K2.

[Touemy mocse BHECEHUs M1OJIOCOBOTO MAarHUTa BHYTPh KaTylIku K2 MHAYKIMOHHBINA TOK B KaTylI-
Ke Ipekparaercs’?

10. Kak IIpUu MMPOBECACHHUU SKCIICPUMCEHTOB KOHTPOJIMPYCTCA BCIIMYMHA W HAIIPABJIICHHUC ITPOTCKAHUA

©o ok w

MHAYKIIMOHHOTO TOKa?

Jlabopamopuasa paboma Nel(. Onpedenenue yckopenus c60000H020 nadeHUs RPU ROMOUU MaA-
AMHUKA.

Uro Takoe MaTeMaTHueCKuid MasTHUK? YTo HCMonb3yeTcs B JaHHOU 1abopaTopHOil paboTe B Kaye-
CTBE MAaT€MaTUYECKOr0 MasiTHUKA?

Kakue konebanus coBepiaeT MaTeMaTHYECKUIl MasiTHHK, 110 KAKOMY 3aKOHY MEHSETCSI KOOpAHHATA
X MasiTHUKa?

UYro Takoe nmepuo KonebaHui MaTeMaTHYECKOTO MasiTHUKA?

Kak B pabore omnpenensiercs nepuo/1 koineOaHUl MaTeMaTHYECKOr0 MasiTHUKA?

Kak B pabore omnpenensieTcs 3HaUeHUE g YCKOPEHUs CBOOOIHOTO MaJAeHUs?

. Kax m3menurcs nepuon KoneOaHuii MaTeMaTUUECKOT O MasATHHKA, €CJIW JJIMHY HUTH YBCIWYHUTH B

JiBa paza?

Kak u3MenuTcs nepruoja koaebaHuii MaTeMaTHUYECKOTO MasiTHUKA, €CJIM MasATHUK MOHITH BBICOKO B
ropsi?

Kak uzMeHuTCs epro] KoieOaHui MaTeMaTUYeCKOTO MasiTHUKA, €CITM MasTHHUK NiepeHecty Ha Jly-
Hy?

Kax n3menutcst nepnoa kojie0aHuii MaTeMaTHIECKOTO MAasSTHUKA, €CITH MAacCy MIapuKa YBEJIUYUTH B
JiBa paza?

10. Kak u3aMeHHUTCs TIepro 1 KojeOaHuii MaTeMaTHIECKOTO MasITHHKA, €CJTM BMECTO CTAJILHOTO MIapHKa

B3STh JIEPEBSHHBIN IIAPUK TAKOT'0 K€ quameTpa’?
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Jlabopamopuaa pavoma Nell. H3zyuenue capmonuueckux Koaebanuil ¢ ROMOWbI0 OCUYUNILOZPA-
da.

Yro Takoe rapMOHHYECKHE KoneOaHus?

3anummure ypaBHEHUE TapMOHUYECKHX KOJICOaHU.

Yrto Takoe aMILIuTYy1a KoJeOaHui?

Yrto Takoe yacToTa KojebaHuM, Kak CBsA3aHa C MEpUOAOM KoJieOaHu?
Yrto Takoe nmepuo 1 KojebaHui, Kak CBs3aH ¢ YaCTOTOM KoJieOaHUM?

Urto takoe DJIT, kakue anemeHThl coaepkut IJIT7

Kaxoit Bug umeeT ocimyuiorpaMmma CHHYCOUIaIbHOTO CUTHaIa?

Kak B paboTe onpenenseTcs aMIUIUTya CHHYCOUJAIBHOTO HATIPSKSHUS?
. Kak B paboTte omnpenensieTcs mepuoi CAHYCOUIaTbHOTO HAMIPSKCHUS?

10. Kak B paboTe onpeenseTcst 4acToTa CHHYCOUAATbHOTO HAMPSHKEHUS ?

no

©oNo GO

Jlabopamopnan pavoma Nel2. H3mepenue nokazamens npeiomieHus cmekia.

CdopmynupyiiTe 3aK0H MPEIOMIICHUS CBETA.

UYro xapakTepusyeT abCONIOTHBIN MOKa3aTellb IPETOMIICHUS CPebl?

CpaBHuTe yIiibl o 4 3 Ipy mepexoe Jyda CBEeTa U3 ONTHYECKH MEHEe MJIOTHOM Cpe/ibl B ONTUYECKU
0oJiee TIOTHYIO Cpeny.

CpaBHUTE YIIIBI 0, ¥ 3 IPU TIEPEXO0/Ie JTyda CBETa U3 ONITUYECKU 0OJIee TUIOTHON CPEIbl B ONTHICCKU
MEHEE IJIOTHYIO CPENy.

Hapucyiite X0 ayda, majgaromero u3 Bo3ayxa Ha MOBEPXHOCTh BOJbI.

Hapucyiite xo/ y4a, mpoXoIsIIero yepes3 rpaHuily pasjesa Boja — CTEKJIO.

Hapucyiite xox y4a, mpoXoIsIIero yepe3 rpaHuily pasjiesa CTeKsIo — BOoJa.

Kak B nannoit nmaboparopHoii pabore hopMupyercst y3Kuid my4ok csera?

Kak B nanHoit mabopatopHoit paboTe ompeaensercs: moka3aTellb MPeToOMIICHHUs CTeKIa?

10. M3meHsTCS MU pe3ysbTaThl pacueTa MOoKas3aTelis MPeJIOMIICHUS, €CIM IMOCTPOUTHh OKPYKHOCTH C

N

IIEHTPOM B Touke B npyroro paamnyca?

Jlabopamopuasa paboma Nel3.0npeoenenue onmuyeckoil cunbvl U PoKyCHO20 paAcCmOAHUA
cobuparowieit TUH3bL.

Kakyro n1MH3y Ha3bIBatOT TOHKOW?

Yro Ttakoe hoKyc JTUH3BI U (POKYCHOE PACCTOSHUE JTMH3bI?

Hapucyiite TOHKYI0 COOMPAIOLIYIO JIMH3Y, IJIABHYIO ONTHYECKYIO OCh 3TOW JIMH3bI, MOKaXUTE (o-
KYCBI M ONITUYECKUI LIEHTP 3TOH JINH3HI.

. [Ipeamet Haxoautcs Ha pacctostHuu d = 3F ot cobuparomieit muna3b1. [locTpoiiTe n3006pakeHne 3To-

ro npeaMeTa, ONpeeNIuTe XapakTep n300paxeHus (IeHCTBUTENbHOE WIM MHMMOE, YMEHbIIEHHOE
WM YBEJIMYEHHOE)

[Ipeamer naxomutes Ha paccrosanu d = 0,5F ot cobupatromeii nmun3bl. [locTpoiiTe n3obpakenne
ATOTO MpeAMeTa, ONPEAEIUTE XapaKTep U300pakeHus (IeHCTBUTENbHOE WIM MHUMOE, YMEHbIICH-
HO€ WUJIM YBEIMUYEHHOE)

[Tpeamer naxoautcs Ha paccrostHuu d = 3F oT pacceuBaromieit nmun3bl. [loctpoiite nzobpaxenue
ATOTO MpeAMeTa, ONPEAEIUTE XapaKTep U300pakeHus (IeHCTBUTENbHOE WIM MHUMOE, YMEHbIICH-
HO€ WJIM YBEIHUYEHHOE)

3anumute GopMysy TOHKOM JIMH3BI U OMPEEIUTE C MTOMOIIBIO 3TOM POPMYJIIBI PACCTOSHUE OT U30-
Opa’keHHUsI 10 JIMH3BI B KOHTPOJIBLHOM Botpoce 6.4.

PacckaxuTe, kak onpenensercs (POKyCHOE pacCTOSTHUE JIMH3BI B 3a0aHuu 4. 1.

Pacckaxure, kak onpezensercs (OKyCHOE pacCTOSIHUE JTMH3BI B 3a1aHuu 4.2.
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10. Jlns yero Hy)XHa BCioMoraTebHast JJMH3a ¢ U3BECTHBIM (DOKYCHBIM paccTossHueM Fo?

o wN e

(2]

HccnenoBanne BOJIHOBELIX CBOMCTB CBETA.

Jlabopamopuasa paboma Nel4.Hccnedoeanue 601H08bIX C60lICME caema.
UYro Takoe uHTEepdepeHIus, Npu Kakux yCIOBUIX ATO SIBJICHHE HaOm0aaeTcs?
Kakue BOJIHBI HA3bIBAIOTCSI KOTEPEHTHBIMHU BOJTHAMU?

[TpuBenuTe mpUMeEpHI MOTyUYEHUSI KOT€PEHTHBIX CBETOBBIX BOJIH.

. Uro Takoe nudpakuus, mpu KaKux yCIOBUSX OHA HaOmrogaercs?
. Kakas nudpakumnonnas kapTuHa noiydaercs npu Judpakiuy Ha IIeIH, MoJ KaKUMH YrilaMu Ha-

OJI0JAI0TCA MAaKCUMYMBI AU(PPAKITUOHHONW KapTUHBI?

. Uto Takoe nudpakMOHHAS PELIeTKa, YTO TaKOe MePUoa AMPPAKIIUOHHON PEIIeTKH?
. Ilog xakuMu yriiaMmu HaOII0AaI0TCS TUPPAKIMOHHBIE MAKCUMYMBI IIPU HOPMAJIbHOM TaJICHUU CBE-

Ta Ha TU(PAKIUOHHYIO PEIIETKY?

. Kak usmenurcs ,I[I/I(bpaKI_II/IOHHaH KapThuHa IIpyu U3SMCHCHUHU JIMHBI BOJIHBI ITAJAOMICTO HAa PCHICTKY

U3ITy4eHus (Harpumep, Ipu Mepexoie 0T KPaCHOTO K 3eJIeHOMY)?

. Kak um3menutcs xapakrep nudpakiinoHHONW KapTUHBI, €CIIH MPOCTPAHCTBO MEXKIY JTUGPAKIIUMOHHON

pEIIEeTKON M 3KpaHOM 3alOJTHUTH BOJOM?

10. Kak MOXHO C MOMOIIBIO AU(PPAKIIMOHHONW PEHIETKH ONPENEIUTh JUTMHY BOJHBI MOHOXPOMATHY -

CKOTO cBera?

TunoBble TeCTOBbIE 3aJaHUA

1. ABTOMOOWIIB BUTAJICS CO CKOPOCTHIO 10 M/C, 3aTeM BBIKJIFOUWII BUTATENb U Haual TOPMOXKEHHUE C YCKO-

perneM 2 m/c2 . Kakoli myTh NpoiiieH aBTOMOOMIIEM 3a 7 ¢ C MOMEHTa TOPMOKEHHS?
1)119m 2)7T™m 3)63 ™M 4) 49 m 5)21m

2. Ilo rpaduky 3aBUCMMOCTH CKOPOCTH Tejla OT BpeMEeHH (pHC. ) ONpEeNeINTe YCKOPEHHUE B MOMEHT BpeMEHH 3

C.

v, Mo L
Y S ———

o 1=

[ I DERp—

- I -

1) 18 M/c22) 9 m/c2 3) 2 M/c2 4) 6 M/c2 5) 0

3. B kakowm ciyuae pabota, COBepIlIicHHAs HaJ[ TeJIOM BHEIIHUMHU CHIIAMH, IPUBOIUT K M3MEHEHHUIO €r0 BHYT-

peHHEN sHeprun?

1) ecniut U3MeHsIETCS] KHHETHYECKas SHEPTUs Tea;

2) ecny U3MEHSIETCs TOTEHIMAIbHASL DHEPT U TEJa;

3) TOJIBKO MPY W3MEHEHWU KHHETHYECKON SHEPTHU OECTIOPSIOYHOTO TETIOBOTO JIBHIKEHHSI YaCTHIL B TEJIE;

4) TONBKO MPHU U3MEHEHNH MOTEHIMAJIBHOM SHEPTUHU B3aMMOJICHCTBUS YAaCTHL, COCTABIISIONINX TEJIO;

5) Ipu U3MEHEHNH MOTEHINAIBHON SHEPTUU B3aUMO/IEHCTBUS YACTHL, COCTaBIISIOLUINX TENO, IPU U3MEHEHUH
KMHETUYECKOH HEPTruH X O0eCMOpsSI0YHOTO TETIOBOTO ABIKEHUS;

-
4. OmnpeznenuTte HAIIPaBICHUE BEKTOPA HANIPSHKEHHOCTUE 3J€KTPHUUECKOro Mos ABYX OJUHAKOBBIX [0 MOIY-
JII0 OJTHOMMEHHBIX 3apaaoB +q u —q B Touke C (puc.)

c
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1 2)2 3)3 4)4 5 E=0

5. DIeKTpuUecKuit 3aps/l q; HAXOIUTCS B AIEKTPUIECKOM T0JIe 3apsaaa (1. OT 4ero 3aBUCHT HAIPSIKEHHOCTh
ANIEKTPUIECKOTO OIS 3apsi/ia ; B TOUKE MPOCTPAHCTBA, B KOTOPYIO MOMEIIIEH 3apsi (,?
1) TonbKO OT 3apsaa qp
2) TOJNBKO OT 3apsija q;
3) oT 3apsiaa g, ¥ pacCTOSHUS MEXKIY 3apsiaaMu q; U g
4) oT 3apsAna q; ¥ PacCTOSTHUS MEXTy 3apsAaaMu Ji U qp

TunoBble3aJaHuA ISl KOHTPOJbHOUH PadoThI
Konumponvnas paboma Nel
Bapuant Nel
1. ABTOMOOWIIB IBHIKETCA 11O TIpsAMOi yiuie. Ha rpaduke npencraBieHa 3aBUCUMOCTD ITPOCKITUN

BEKTOpa CKOPOCTH aBTOMOOUIs Ha ock Ox oT Bpemenu. Haiinure:
1) mpoeknuio BekTopa yckoperust ¢ 30 ¢ mo 40 ¢;
2) MOJlyJIb MAaKCUMAJIbHOTO YCKOPCHUS;
3) MOyJb YCKOPEHHUS B 5-10 CEKYHILY;
4) myth aBTOMOOWMIIS 32 TiepBbie 20C IBIKCHHUS;

2. MarepuainbHas TOYKa JBHXKETCA BIOJIL Ok OX COINIACHO ypaBHEHMIO: x=5-12t — 2t (M)

1) ompenenuTe MPOSKIUK BEKTOPOB HAYAIBHOM CKOPOCTH M YCKOPEHHS MaTepUAIbHON TOUKH;

2) MOJy4YHTE 3aKOHBI M3MEHEeHUs ckopocTu o(t) u mepememnenus S(t) MaTepuanbHOIl TOUYKH;

3) Ha cxeme JIBUKEHUS MOKAKUTE HAIIPABJICHHSI BEKTOPOB CKOPOCTH, YCKOPEHHSI, TICPEMEIIICHHS;
ONUIINTE XapaKTep ABUKECHUS MAaTEPUAIIBHOU TOUKH.

. JlepeBsinHbIi Opycok Maccoit 450 r TSHYT MO AEpEeBIHHOMN 10CKE, PacloI0KEHHON rOpU30HTANIBHO,
2

¢ yckopeHueM 1 mM/c” ¢ moMomibto npykuHsbl )kectkocTbio 200 H/M. Koapdunuent tpenust paBexn

0,4. HaiinuTe yaguHeHue Npy>KUHBI.

. [IBa mapuka maccamu My = 100 r u my = 200 r ABUXKYTCS HABCTpeUy APYT K IPYTy C OJUHAKOBBI-

MU CKOPOCTSIMH paBHbIMH L = 0,5 M/c. HaifTu ckopocTh mapruKoB nocie abCco0THO HEYIPYToro
CTOJIKHOBEHHUSI.

Konumponvnas paboma Nel
Bapunant Ne2
1. ABToOyc aBMXKETCS MO MPMOMY ydacTKy mocce. Ha rpaduke npeacraBieHa 3aBUCUMOCTb TPOEK-

IIUU BEKTOpa CKOPOCTH aBToOyca Ha ock OX oT BpemeHu. Haiinure:
1) mpoekmmio BekTopa yckopenus: ¢ 20 ¢ mo 30 ¢;
2) MOJlyJIb MAKCUMAJIbHOTO YCKOPCHUS;
3) Moaysb YCKOpPEHHS B 35-10 CEKyHIY;
4) mytb aBToOyca ¢ 10 ¢ mo 20c 1BMKEHHUSL.
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g

30 tc

2. MarepuaibHas TOUKA JBMXKETCS BIOJIL OcM OX COINIACHO YPaBHEHMIO: x =4 — 24t — 4t? (m)

1) onpeaenuTe NPOCKIMK BEKTOPOB HAYaIbHON CKOPOCTH U YCKOPEHUSI MaTEPUATIbHON TOUKH;

2) TMOJy4uTE 3aKOHBI U3MeHeHHst ckopocTu v(t) u nmepemerenus S(t) MaTepraaIbHON TOYKH;

3) Ha cxeMe JBIKEHHsI TOKa)KUTE HAIIPABICHHS BEKTOPOB CKOPOCTH, YCKOPEHUSI, IEPEMEIIICHUS;
OTIHIIIUTE XapPaKTEeP ABUKCHUS MAaTEPUATLHOW TOUKH.

3. Bpycok maccoii 300 r mprmKUMaroT K BEpTUKAIBHOU CTeHE ¢ ciuiol 3 H, HanpaBieHHOH nieprieH -
KynsipHO creHe. Koaddumment tpenus ckomibxenus opycka no crene 0,8. Halinure yckopenue
Opycka.

4. Manbuuk Maccoit 40 Kr HaXOUTCS Ha TeJIEeKKe Maccor 50 Kr, ABMKYIIEHCS 10 TJIaJKOW TOPU30H-
TaJIbHOU JOpore co ckopocThio 1 M/c. Kakum cTaHeT MOyIb CKOPOCTH TEIEKKH, €CIIH MaTbUUK
MPBITHET C HEE€ CO CKOPOCTHIO 2 M/C OTHOCUTEIILHO JIOPOTH B HAITPABJICHUH, TIPOTHBOIIOJIOKHOM
NepPBOHAYAILHOMY HAPaBICHUIO IBUKCHUS TEICKKH?

Konumponvnasa paboma Ne2
BapuanTt Nel.
. Ha pucynke nokasan rpaduk u3MeHEHHs COCTOSIHHS UAeaIbHOro raza B koopaunarax (V,T).

Onummre npoIecchl, MPOAHATTM3UPYNUTE XapaKTep U3MEHEHHSI MaKpOIIapaMeTPOB COCTOSIHUS raza u
MTOCTPOMTE 3TH MpOoIecChl Ha rpadukax B koopauHaTax (p,T) u (p,V).
Fo B

0 T
. bannon BMectuMocThI0 50 11 3aM0THEH BO3IyXOM IPH J1aBJIICHUN 10° IMa u temriepatype 27 oC.
Ompenenure Maccy Bo3ayxa B Oamione. MoispHyI0 Maccy BO3/lyXa CYUTaTh pPaBHOU 29 1/MOJIb.

. IIpu nepenaye razy xonunyectna TerioTel 300 [ ero BHYTpeHHsIsl SHeprus ymeHbluniach Ha 100
JIx. Kakyro paboty coBepmi ra3?

. B repmernuynoM cocyzne o6beMoM 8,5 1 comepKUTCS OAHOATOMHBIN HIeaIbHBIN Ta3 MPHU AaBICHUU
10° ITa. Kakoe KOIMYECTBO TEMIOThI HEO0OXOMMO COOOITUTH Ta3y, YTOOBI JaBICHUE B COCYIE
YBEIUYWIOCH B 5 pasza?

Konumponvnasa paboma No2
BapuanTt Ne2

. Ha pucynke nokasan rpauk U3MEHEHHUs COCTOSTHUS UeaIbHOro raza B koopauHarax (p,T).
Onumure npoueccsl, MpoaHATU3UPYUTE XapaKTep U3MEHEHHsI MaKpoapaMeTpOB COCTOSIHUS raza u
MOCTpOiiTe 3TH Npouecchl Ha rpadukax B koopaunarax (V,T) u (p,V).
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1

2. B Terion30impoBaHHOM COCY/IE C TIOJBM)KHBIM MOPIITHEM HaxoauTcs 4 Moib renus. Kakyro padoty
0
COBEPILUIIM HAJ Ia30M, €CJIU €ro Temrneparypa nossicuiiachk Ha 10 "C?

0
3. B 6ainon emkocThio 8 1 pu Temnepatype 30 ~C 3akauaHbl 5 MOJIb BOJOPOJIa M 6 MOJIb TEIHsI.
Omnpexpenute IaBJICHUE CMECH Ta30B.

4. CKOJBKO MOJIEKYJ KHCIOPO/Ia HaXOAUTCS B cOCye 00beMOM 1 JI, eciii TeMrepaTypa KUCIopoaa
150° C, a naBnenue pasuo 1 x[1a? Monsipaast Mmacca kuciopoja 32 r/MoJib.

9.2. OueHo4Hble MaTepUAJIbI JIsl IPOMEKYTOUHOI aTTecTalluu

dopma NPOBEICHUS MPOMEKYTOUHON aTTECTALUK 10 y4eOHOMY MpeaMeTy: KOHTpoibHas pabora (1
ceMectp), 9K3aMeH (2 cemectp): (110 pe3ylbTaTaM HAKOMHUTEIBHOTO PEHTHHra B opMe KOMIIBIOTEP-
HOT'O TECTUPOBAHHUSI UJIM B YCTHO - MUCBMEHHOH (popme 1o Ouseram.)

IlepeueHb BONpPOCOB U 3aJaHMii 1Jis1 MOATOTOBKHU K KOHTPOJILHOI padote (1 cemecTp)

KonTponbHas paboTa mpoBOIUTCs 7S 3aKPEIUICHUS [TOJyYEHHBIX 3HAaHUH U HallpaBJIeHa Ha
pacuipeHnue, yriryojaeHrne 1 CUCTeMaTH3al|Io0 3HaHUH, ojTydeHHbIX npu u3ydenuu OYIL.11 «DU-
3UKA» obyqarommmucs 1o crienuaibaoctd 09.02.07 «MHbOpManOHHBIE CHCTEMBI H TPOTPAMMHUPO-
BaHUE» I IPOMEXKYTOUYHOM aTTeCTalNH.

CopepxaHuie KOHTPOJIbHON pabOThl COOTBETCTBYET TpeOOBaHUSIM paboyueil mporpaMMbl y4eOHO-
ro nmpenMera u TpedoBanusM, u3ioxeHHsIM B @I'OC CIIO no cnenuansHOCTH.

[{enb KOHTPOJIBLHON PabOTHI COCTOUT B YCTAHOBJIEHUH YPOBHS MOJATOTOBKU CTYJEHTA K BBIOJI-
HEHMIO MTPO(eCCHOHANIBHBIX 3a/1a4 U COOTBETCTBHSA ero noarotoBku tpedoBanusm OI'OC CIIO no
cneruanbHocT 09.02.07 «MHpOpMalMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUEY .

KonTtponbHas paboTa COCTOUT U3 OTBETOB Ha BONPOCHI OTKPHITOTO TUIA [0 TEMaM y4eOHOTOo
npeaMera.

1), 2), 3), 4),5), 6)

1. Mexanuueckoe IBUKEHUE. 3aKOH MPSMOJIIMHEHHOTO paBHOMEPHOTO JIBHKeHUs. Tpaekropus 1BU-

xenus. [lepememenue. [Iyts. CkopocCTs.

3aKOH NPSIMOJIMHEWHOI'O PAaBHONIEPEMEHHOTO JIBHKEHUS. Y CKOPEHHE.

Cuctems! otcueta. Muepuust. Ilepsoiit 3akon Hetotrona. Macca tena, criocoObl €€ onpeeneHus.

Cuna. Bropoii 3akoH HeroToHa.

Tperuii 3akoH HbI0TOHA, TPUMEPBI €r0 MPOSIBICHUS.

3aKOH BCEMUPHOTO TATOTEHHS.

Cuna tspxecTH.

Bec rena. HeBecoMocTs.

Hedopmarus. Buner nepopmanuu. Cuna ynpyrocta. 3akoH ['yka.

0. Cwuuna tpenus. Koo duuumeHT TpeHus: CKOIbKEHUS.

11. Nmnynsc Tena. 3akOH COXPAHEHUs UMITYJIbCa U €ro MpUMeHeHHne. PeakTuBHOE ABMXKEHUE.

12. Kunerndeckas u MOTEHLIUAIbHAS SHEPTUH. 3aKOH COXPAHEHHUs U MPEBPAILIEHUS SHEPTUH CUCTEMBI.

13. OcHOBHBIE MMOJIOKEHUST MOJICKYJIIPHO-KHHETHYECKON TEOPUHU M UX OTBITHOE MOATBEPKIACHHUE.
Macca, ckopocTh U pa3Mepsl Mosiekyi. Temneparypa. CBs3b TeMnepaTypsl €O CpEAHEH KMHETHY e~
CKOM 3HEpTrHeil MOJIEeKYI.

BOoo~NoOkwD
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. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH.

. N neanpHblii ra3. YpaBHEHUE COCTOSIHUS UACAIBHOTO ra3a. Y paBHEHUE Mpoliecca.

Nzomnpornecce. ['paduku nzomnporieccos.

BHyTpeHHss sHeprus, KOJIMYECTBO TEIJIOTHI, pabdoTa ra3a. [IepBblil 3aK0H TepMOIUHAMUKH.
AnmabaTHBIN mporiecc.

[Tpuniun nerictBus ternoBbix Asurarenei. KII/] TennoBeix ABUraTenei v NyTH €ro MmoBbILICHUS.
ArperarHble cOCTOsIHUS BelecTBa. CBOMCTBA MAPOB, )KUAKOCTEW U TBEPIBIX TEJ.

IlepeyeHb BONPOCOB U 3aJaHUil JJIS1 MOATOTOBKH K 3K3aMeHYy (2cemecTp)

1), 2),3),4),5),6)

Mexanuueckoe IBUKEHUE. 3aKOH MPSMOJIMHEHHOTO paBHOMEPHOTO JIBUKeHUs. Tpaekropus 1BU-
s)kenus. llepememenue. [Tyts. CKOpOCTb.
3aKOH MPSIMOJMHEIHOIO PABHOIIEPEMEHHOTI'O ABM)KEHHUS. Y CKOPEHUE.
Cucremsl otcuera. Mueprus. [lepseiii 3akoH HeroTona. Macca Tena, ciocoObl €€ onpezieneHusl.
Cuuta. Bropoii 3akon HeroToHa.
Tpetuit 3akoH HptoTOHA, TPUMEPHI €T'0 TPOSIBIICHUS.
3aKOH BCEMUPHOIO TATOTEHUS.
Cuiia TsKecTu.
Bec tena. HeBecoMmocTs.
Hedopmarnus. Buast nepopmanuu. Cuna ynpyroctu. 3akoH ['yka.

Cuna tpenus. KoaddummeHTt TpeHus CKOIbKEHUSI.
. Mniynbe Tena. 3aK0H COXpaHEHUs! UMITYJIbCA U €ro PUMEHEeHHEe. PeakTuBHOE IBUKEHHUE.
. Kunernueckas u moTeHIMaIbHAS SHEPTUU. 3aKOH COXPAHECHHS U MPEBPAICHUS SHEPTUHN CUCTEMBI.
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE MOATBEPKICHHE.
Macca, ckopocTb U pa3mepsl Mosiekyil. Temneparypa. CBsi3b TemMrepaTyphl CO CpeAHEN KMHETHYe-
CKOW SHEprueu MOJeKyIlL.

OcHOBHOE ypaBHEHHE MOJEKYIISIPHO-KMHETHIECKON TEOPHUH.

WNneanbHblii ra3. YpaBHEHUE COCTOSIHUS UICAIIBHOTO ra3a. Y paBHEHHUE MpoLiecca.
N3omnporeccel. ['paduku nzomnporieccos.

BHyTpeHHss dHEprus, KOTUYECTBO TEIUIOTHI, paboTa rasza. [lepBbiif 3aKOH TEPMOAMHAMUKH.
AnmabaTHBIN mporiecc.

[Ipunnun nevictBus temnoBbix aurateneil. KIT/ temnoBbix nBurareneil 1 myTy €ro NOBBIIICHHUS.
DneKTpUYeCcKuii 3apsil. 3aKOH COXpaHEHHUS IEKTPUIECKOTO 3apsaaa. 3akoH Kynona.
Dnektpuyeckoe nose. CUIIOBbIE JIMHUM 3JIEKTPUYECKOro 1osist. HanpsskeHHOCTh 31eKTPUYEeCKOTo
TOJISL.

[ToTenuuan snexkTprueckoro nois. Pabota mo nepemenieHuno 3apsaaa B SIEKTPHUECKOM TOJIE.
PaznocTs norennuanoB. CBsi3b HANPSX)KEHHOCTH U TIOTECHIIMATIA.

OnexTpoeMKocTh. Konnencatopsl. OCOOEHHOCTH MOCIEI0BATENBHOTO U MAPAIIENIBHOTO COSTUHE-
HUS KOHJICHCATOPOB B 0aTapero. DHEprus 3apssKeHHOTO KOHJIEHCATopa.

Cuna toka. Hanpspkenue. 3akon Oma i ydactka 1enu. OCOOeHHOCTH MOCIeI0BATETFHOTO U
MapajuIeIbHOTO COCTMHEHUS PJIEMEHTOB 1IEIH.

DIEeKTpOoABMXKYIIas cuia. 3akoH Oma 1 TOJTHOM T1eTH.

3aBHCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI. DJIEKTPOHHAS TPOBOJUMOCTb METaJl-
JI0B, €€ ONBITHOE 00OCHOBaHUE.

Pabota u momHOCTE AnekTprdeckoro Toka. KII/I ncrounnka Toka.

MarnuTtHoe none. MaruutHoe nosie Toka. Buzyanu3zanus MarHuTHeIX noneil. MHaykuus MaruuT-
HOT'O MOJIA.

Cuna Amnepa. Cuna Jlopenua. TpaekTopuu IBUKEHUS YACTUIl B MArHUTHOM TIOJIE.
SIBieHue ANEKTPOMArHUTHON HHAYKIMK. DKcnepuMeHThl Dapanes. MHAyKInOHHBIN TOK. DIek-
TpoJABIKYyIIas cuia uuaykuuu. [Ipasuno Jlenna.

caMOMHAYKIMH. UHAYKTUBHOCTh. DHEPTUs MAarHUTHOTO MOJISI KaTYIIIKH.
. IlepemeHHBIN TOK. AKTUBHOE, HHAYKTUBHOE U €MKOCTHOE COITPOTUBIICHHUS.
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33. I'apmonmveckue konedbanus. CMeenue, aMIIuTy/1a, IEPUO/I, 9acToTa, ¢paza. MareMaTudecKuit
MasITHUK. SIBIIECHUE PE3OHAHCA.

34. DnexkrpomarHuTHBIC KojiebaHusi. @opmyia TomcoHa. 3aTyxarIue JIeKTPOMarHUTHIE KoJieOa-
Hus. Hesatyxaromue 3J1eKTpOMarHuTHbIE KOJIeOaHusl.

35. Pacmpocrpanenue konebanuii B ynpyrou cpeze. [lonepeunsie u mpo10sibHbIe BOHBI. CKOPOCTH
pacrpocTpaHeHHs BOJIHBL. J[JIHA BOJIHBIL.

36. DnexkrpomarautHoe noisie. OTKPHITHINA KoseOaTeNbHbII KOHTYp. PacnipocTpanenue snexkTpomar-
HUTHBIX BOJIH.

37. Illkana 31eKTpOMarHUTHBIX U3Ty4eHHH. 3aBUCMMOCTh CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH OT UX
yacToThl. [IpuMeHeHne pa3inyHbIX BUIOB JIEKTPOMArHUTHBIX U3ITY4CHUN.

38. Ilpunnun paguonokamnuu. [IpuMeHeHnEe painoIOKauK Jisi OOHAPYKCHUS Pa3TMYHBIX 00BEKTOB.
[Ipocreiimmii paguonpueMHuk. M300perenue paauo.

39. INocrpoenne nzo0pakeHuii B TOHKUX JrH3ax. DopMyra JIUH3HI.

40. Hucnepcus cera. CekTpajibHbIE alaparsl.

41. Tudpaxiuys u mpuMepsl e€ MPOSIBICHUS.

42. Wnrtepdepenius. TexHuueckoe MpUMEHEHHE HHTEp(EPEHIINH.

43. Pa3BuTHE B3MISIOB HAa MPUPOAY CBETa. BOJTHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA CBETA.

44. 3akonsl hotorddexra. YpapHenue DitHmTeiiHa. POTOAIEMEHTHI U UX TPUMEHEHHUE.

45. Pa3BuTue mpeacTaBiieHUi o cTpoeHuu atoma. OmbeIT Pesepdopaa.

46. Ctpoenue sjpa. SnepHbie peakium.

IIpuMepHBIi TeCT A1 NPOMEKYTOYHOM aTTeCTALMU
1), 2), 3), 4), 5), 6)

1. Ilpu paBHOMEPHOM JBUKEHUU 1O OKPY>KHOCTH BBIIOJIHSAIOTCS COOTHOLLIEHUS
1) a, =const a, =0

2) an=0, & = f(

3) @, =f(©) a, =0

a =0 a, =const
4) n , T

EpYCOK JICKUT Ha HlepOXOBaTOP'I HaKJIOHHOH miockocTu. Eciu 6py00K IIOKOUTCs, TO MOIYJIb paBHOI[eﬁ—
CTByIOI_I_Ieﬁ CHJI TPCHHUA U PCAKIIUN OIIOPBI PABCH

1) mg

2)F,,+N

3) Ncos «

4) F,,sina

3. Monekyna Maccel M, JIETAIIas CO CKOPOCTHIO L yAapsieTcsl O CTEHKY COCya MO/ YIIIOM & K HOpMalu
Y TI0JT TAKUM K€ YTIIOM OTCKaKMBaeT OT Hee 0e3 MoTepu CKOpOoCcTH. UeMy paBeH MOJyJIb U3MEHEHUS
HMITYJIbCa MOJIEKYJIBI 32 Bpems ynapa?

Otser: .
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4.Ecnu Hax cucTeMON BHEITHUMH CHIJIaMHU COBEpIIIeHa paboTa A U cHUCTEMe MepeaHo KOJTUYECTBO TeTl-

70Thl Q, TO M3MeHeHne BHyTpeHHel aHeprun AU cucteMbl paBHO?

1)AU=A
2)AU=0Q
3)AU=A+Q
HAU=A-Q
5) AU = Q-A

5. lukn Kapno npeacrasieH B koopauHarax 7,8 (cM.puc.). Ha kakom 3Tane npoucxoaut aguadaTHoe
pacuIMpeHne CUCTEMbI?

v

OtBet: __.

6. Ecnu ciroisiHO# (€) KOHIIGHCATOP, C PACCTOSTHIEM MEXKY €ro IutacTHHaMH d, 3apspKeH 10 pa3HOCTH
noreHuuanos U, To HOBEpXHOCTHAs IVIOTHOCTH 3apsI/IOB HA €ro IJIaCTHHAX PaBHA
ce U
1) 2d
2) 806Ud
ce U
3 d
ee,Ud
4 2

7. Ecnu oT Kamiu BOAbI, HECYIel dNeKTPUIECKH 3aps +5€, OTIeNUTCS KaneabKa ¢ 2IeKTPUIECKIM
3apssioM —3€, TO IIEKTPUUECKHUH 3apsi]] OCTABIIEHCS YaCTH Karuid Oy/1eT paBeH
1) —8e 2) +2e 3) —2¢ 4) +8e 5) t4e

8.Ipu 3aMbIKaHMH HCTOYHMKA TOKA Ha BHEIIHEee conpoTusienre 4 OM B 1enu nporekaer Tok 0,3 A, a npu 3aMbi-
KaHuM Ha cornpoTtusiieHue 7 OM nportekaeT Tok 0,2 A. OnpenenuTe TOK KOPOTKOTO 3aMbIKaHUS 3TOTO UCTOYHUKA.
1)1, 2A2)0,5A3)09A4)2,1A5 1,6 A

9.Tok B MPOBOJHUKE MEHSETCS CO BPEMEHeM CoryacHo ypaBHeHuio 1 =4+ 2t (A). Uemy paBen dnex-
TPUUYECKUI 3apsi1, IPOIIEANINI Yepe3 oNepeyHoe ceYeHre MPOBOAHMUKA 3a Bpems ot t; = 0 mo t, = 5¢?
Otser: Ka.

10.ITonoxxutenpHbIN 3apan 4>0 n1BukeTCs co ckopocThio ¥ (cM.puc.). Kak HampaBiieH BEKTOp MarHUT-

HO# nHaykiu B B Touke A?
A

1) or Hac 2) k Ham3) BBepX 4) BHU3
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11. KOHTYp ¢ TOKOM, HMEIOLIHiT MATHUTHBI MOMEHT ™ | HAXOZMTCA BO BHEIIHEM MarHHTHOM TI0JIE C
MHIYKLIHEH . Y CTOMYUBOMY IOJIOKEHHUIO PABHOBECHS COOTBETCTBYET COCTOSIHUE

1) 2) 3) 4)
S W
B B B B

12. nockas paMka paBHOMEPHO BpAIIaeTCs B OJTHOPOJHOM MAarHUTHOM I10JI€ BOKPYT HETIOBUKHOU
ocu. MruoBenHoe 3Hauenne J/]C nHIyKIUK, BOBHUKAIOIIEH B paMKe, HE 3aBUCUT

1) OT MHAYKIIMK MAarHUTHOTO OIS 2) OT TUIOIIAX PAMKH

3) OT YIJIOBOM CKOPOCTH palieHus 4) OT CONPOTUBIICHUS PAMKH

13. [Tox KakuM YIiIOM JOJDKEH YIAcTh JIyd Ha IUIOCKOE CTEKIIO, YTOOBI MPEIOMIICHHBIH JTyd OKa3acs
NEPIEeHIUKYJIAPHBIM K oTpakeHHOMY? Iloka3aTesnp npenomieHus cTekia paBeH n.
1) arcsin(n); 2) arctg(n); 3) arcsin(1/n); 4) arctg(1/n).

14. PaccTosiHre MEX/y BTOPBIM U IIEPBBIM TEMHBIMU KoJIblIaMU HbIOTOHA B OTpa)k€HHOM CBETE PaBHO
1 mm. YeMy paBHO paccTOSTHHE MEXY AECATHIM U JI€BATHIM TEMHBIMU KOJIbLIAMH?

Otser:  mm.

15. Ha y3kyto 1mienp najaet HopMalbHO MOHOXPOMATUYECKUH CBET € JUIMHHOM BOJHBI A. Ecnu yron
OTKJIOHEHUSI CBETA, COOTBETCTBYIOIIUI BTOPOil cBeTOBOH M pakIMOHHOI nosioce, paBeH 30 9 To mu-
pHUHA IIETH paBHA

1) 312) 44 3) 51 4) 44

16. AnfoMHHUEBBIN MIAPHK MTOCIIETOBATEIHHO OCBEIIaeTcst KpacHbIM (1), sxentbiM (2), 3eneHsm (3) u
cuHUM 1BeTOM (4). B kakoMm cityuae mapuk nmpuoOpereT HauOoIbIIuiA 3apsia?

Otser: .

238
17. Kakoit n3o0tom obpasyercs u3 92~ moce o-pacraga u £ -pacrana?

OTtBeT: .

18. KakoBa omkHa ObITh [THHA TU(GPAKIIMOHHON pemeTKy, nMeronierd S0 mTpuxoB Ha 1w, 9TOOHI B
CIIEKTPE BTOPOTO MOPSIKA pa3pemuTh a8e TuHun Hatpust 580,0 wv u 589,6 Hu?



