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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)
®OC 1o IUCHUIIIMHE SABIISIETCA YaCThIO TPOTPaMMBbI ITOJATOTOBKH CIICIIMATHUCTOB
cpeaHero 3BeHa no cnennanbHoctu 24.02.01 ITpon3BoACTBO J€TaTEIbHBIX alllapaToB

1.2. MecTto mucumnmiuabl B ctpykrype IHIICC3:
ITO/J1.00 ITpoduasHbIe 001IE00pa30BaTEIbHBIC THCITUILIHHBI.

1.3. lesiu 1 3aga4uM JUCHUILIMHBI — TPe0OOBAHMS K Pe3yJIbTaTaM O0CBOCHUA

AUCIUIIINHBI

JINYHOCTHBIE pPe3yJIbTATHI

No

Pesynbrara

dopMHUpyEMBII pe3yIbTaT

1.1

Fpamancxoe BOCIIMTAHHC:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TO3UIIUN 00YJAIOIIETOCS KaK
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIeCTBa;
OCO3HAHWE CBOMX KOHCTUTYIITMOHHBIX TIPAB M 00S3aHHOCTEH, yBAKECHUE
3aKOHa M IIPaBOINOPSIIKA;

NPUHATHE TPATUIIMOHHBIX HAITMOHAIBHBIX, 00III€UEI0BEUECKUX
I'YMaHUCTUYECKUX U IEMOKPATUUYECKUX LICHHOCTEM;

TOTOBHOCTb IIPOTUBOCTOSTH UJIEOJIOI MU IKCTPEMHU3MA, HALIMOHAIU3MA,
KceHO(OoOUM, TMCKPUMUHAITUH 10 COIIUATBLHBIM, PEJIUTUO3HBIM,
PacoBBIM, HAIIMOHAJIBLHBIM MIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBLHOCTh B UHTEPECAX
IPakIaHCKOT0 OOIIECTBA, Y4aCTBOBAThH B CAMOYIPaBICHUHU B
0011e00pa3oBaTebHON OpraHU3aINH U JETCKO-FOHOIIIECKUX
OpraHu3anusx;

YMEHHUE B3aNMOAEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B
COOTBETCTBHUH C NX (QYHKIMSIMU U HA3HAYCHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIHbHOCTU
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IIaTpuoTnyeckoe BOCIIUTAHUE:

® c(hOpMUPOBAHHOCTh POCCUNUCKOM TPaXKIaHCKON UACHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HapOay, UYBCTBA OTBETCTBEHHOCTH
niepea PoanHoM, ropaocTy 3a CBOM Kpai, CBOX0 PoauHy, CBOM SA3BIK U
KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO HAapoa
Poccuu;

® [ICHHOCTHOE€ OTHOLIECHHE K TOCYJAaPCTBEHHBIM CUMBOJIAM,
HWCTOPUYECKOMY M IPUPOJTHOMY HACIIEINIO, TAMSTHUKAM, TPAIULIHASIM
Hapos10B Poccun, noctrxkenusiMm Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPY/IE;

® yjciiHas yOeKICHHOCTh, TOTOBHOCTD K CIY)KCHHIO U 3aIUTE
OreuecTBa, OTBETCTBEHHOCTh 32 €T0 CyIb0Y

JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

® OCO3HAHWE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

¢ c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYECKOIO ITOBEJICHUS;

® CrIOCOOHOCTPH OLICHMBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC
pEIIEHNS, OPUEHTUPYSICh HA MOPAITBbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

® 0CO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAyIIEro;

® OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSAM U (WIIH) APYTUM
YJIEHaM CEMbH, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBUM C TPAAULIMUSAMHU HAPOJIOB
Poccun

ICTEeTHYECKOE BOCIIUTAHUE:

® 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO
U TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX
OTHOLICHU;

® CrioCOOHOCTh BOCIIPUHUMATDH PA3IMYHBIC BUbI UCKYCCTBA, TPAJTULIUU U
TBOPYECTBO CBOETO U JAPYTUX HAPOJOB, OIIYIIATh SMOLIMOHAILHOE
BO3JICHCTBUE UCKYCCTBA;

® yOEXJICHHOCTh B 3HAUUMOCTH JIJIs1 TUYHOCTHU U 00I1lleCTBa
OT€YECTBEHHOI'0 M MUPOBOT'0 UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX
TpaaulMid U HAPOJHOTO TBOPUYECTBA;

® TOTOBHOCTb K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA,
CTpPEMJIEHUE MPOSIBIATH Ka4€CTBA TBOPUECKOMN JIMYHOCTH
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1.5

duznueckoe BOCIIUTAHME:

* c(opMHUPOBAHHOCTH 37J0POBOT0O M OE30MACHOr0 00pa3a KU3HHU,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO;

® MOTPEOHOCTh B PU3NYECKOM COBEPILICHCTBOBAHUM, 3aHATHUSAX
CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO;

® AKTMBHOE HENPUATUE BPEIAHBIX MPUBBIYEK U UHBIX (POPM IPUUUHEHHUS
Bpena (U3NUecKoMy U ICUXUYECKOMY 3/10POBBIO

1.6

TpynoBoe BociuTaHue:

® TOTOBHOCTH K TPY/ly, OCO3HAHHE ICHHOCTH MacTEepPCTBa, TPYyA0It00u¢E;

® T'OTOBHOCTH K aKTUBHOU JICATEIHHOCTH TEXHOJIOTHUECKOU 1
COIMAILHOM HAIMPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEIBHO BBITIOJIHATH TAKYIO JACSITCIIBHOCTD;

® WHTEpEC K pa3InIHbIM cepam nmpodeCcCHOHATBHON AESTETHHOCTH,
yYMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOp OymyIieit mpodeccun u
peanu30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TITAHBL;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
IIPOTSKEHUU BCEU KU3HU

1.7

JKOJOrMYEeCKOoe BOCIIUTAHUE:

® chOpMHUPOBAHHOCTH IKOJIOTHUCCKOU KYJIbTYpPbl, TOHUMAHUE BIIHSTHUS
COLUAIBHO-9KOHOMUYECKUX MTPOLECCOB HA COCTOSTHUE MPUPOTHOU U
COIMAJIBHON CPeJibl, 0OCO3HAHKE TII00aTBFHOTO XapaKTepa
AKOJIOTHYECKUX TPOOIIEM;

® [UIAHMPOBAHHE U OCYILECTBJICHHUE NCUCTBUM B OKPYIKAIOIIEH CPEIE HA
OCHOBE 3HAHUA 1I€JI€H YCTOWYMBOTO PA3BUTHS YETIOBEUECTBA;

® AKTUBHOE HENPUITHE JICUCTBUMN, TPUHOCSIIUX BPEl OKPY KAIOIIEH
cpene;

® yMEHHUE ITPOTHO3UPOBATH HEOIArONPHUITHBIC SKOJIOTHIECKUE
MOCJIEJICTBUA MPEANPUHUMAEMBIX JECUCTBUM, MPEAOTBPAILATH UX;

® pacCUIMPEHUE OMBITA AEATEIBHOCTH 3KOJIOTMUYECKON HAITPABICHHOCTH;
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1.8

HCHHOCTI/I HAYYHOI'0 MNO3HAHUSA:

® c(opMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH,
OCHOBAHHOI'O HA JIMAJIOre KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr0 MECTA B MOJUKYJIBTYPHOM MUPE;

® COBEPIICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOU KYJIBTYPBI KaK
CPEACTBA B3aNMOJCHUCTBUS MEK Y JIFOJbMH U MIO3HAHUS MUDA;

® OCO3HAHHE LICHHOCTU HAyYHOU JEATEIBHOCTH, TOTOBHOCTD
OCYILECTBIIATH IIPOEKTHYIO U UCCIIEA0BATENBCKYIO A€ TEIbHOCTD
VHJIMBUIyaJIbHO U B IPyIIIE

MeTanpeaMeTHbIe pe3yJIbTATHI

No

Pesynprara

dopMHUpyEMBII pe3ybTaT

2.1

YHuBepcaJbHbIe y4YeOHbIe MO3HABATE/IbHbIE JelicTBUuA. ba3oBbie
JOrHYecKue AeiicTBUA:

® CaMOCTOSTEIHHO (POPMYIMPOBATH U AKTyATH3UPOBATH MPOOIIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE,

® yCTaHABJIMBATh CYIICCTBEHHBIN NMPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMS, KilacCHu(pUKAIIUU U 0000IIeHNS;

® OMpPEACIATH LEIU ACATSIBHOCTH, 33/1aBaTh TApaMETPhl U KPUTCPUHU UX
JIOCTYKEHUS,

® BBLISIBJISATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B pacCCMaTPHBAEMBIX
SIBJICHUSX;

® BHOCHTH KOPPEKTHBBI B JICATEILHOCTD, OIIEHUBATh COOTBETCTBUE
PE3yIBTATOB MEJISIM, OIICHUBATH PUCKH MTOCIICICTBUM IEATCILHOCTH;

® pa3BUBATh KPEATHBHOE MBITIUICHHUE MIPU PEIICHUN KU3HCHHBIX TIPOOIeM
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YHuBepcajJbHble yueOHbIe MO3HABATEIbHbIE JelicTBUsA. bazoBble
HCCJIeI0BaTeIbCKHeE 1eHCTBUS:

® BJIaJICTh HaBBIKAMH YUEOHO-UCCIIEA0BATEIIBCKON M MPOCKTHOM
NeSATETPHOCTH, HABBIKAMH pa3pelieHus Mpo0Iem;

® CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIIBHOMY TTOMCKY METOJIOB
pEIICHUS MPAKTHICCKUX 3a7a49, TPUMEHEHUIO PA3INIHBIX METO/IOB
MTO3HAHUS,

® OBIIAJICHUE BUJAMU JCATEIHHOCTH IO TIOTYYCHUIO HOBOTO 3HAHUS, €TO
WMHTEPIPETAlUU, TPEOOPa30BAHUIO U PUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyaIUsX, B TOM YHUCJIE MPU CO3JaHUU YUCOHBIX U
COILIMAJIbHBIX MPOEKTOB;

e (opmupoBaHUE HAYYHOTO TUTIA MBIINICHUS, BIIaJICHUE HAYTHON
TEPMHUHOJIOTHEH, KITIOYCBBIMU MOHITHSIMHA U METOJIAMHU;

® cTaBUTh U GOPMYIIMPOBATH COOCTBEHHBIC 3314l B 00pa30BaTeIbHON
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSX;

® BBISIBJISATH IPUYMHHO-CIICICTBCHHBIC CBS3U U aKTyaJIM3UPOBATh 3a7a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JIJIs
JI0KA3aTelIbCTBA CBOUX YTBEPIKICHUH, 3a]1aBaTh MapaMeTPhl U
KpUTEPHUU PCIICHUS;

® AHAM3UPOBATH MMOTYUYEHHBIC B XOJC PEIICHUS 3a/1a4u Pe3yJIbTaThI,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTh, TPOTHO3UPOBATH
U3MEHECHHE B HOBBIX YCIIOBUSX;

® J1aBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;

® pa3pabaTrbIBaTh IUIAH PEHICHUS MPOOJIEMBI C YYETOM aHAIH3a
UMEIOIINXCSI MAaTEpUaIbHBIX K HEMaTEPHAIBLHBIX PECYPCOB;

® OCYIIECTBIISITH [I€JICHAMPABICHHBIN TTOUCK MEPEHOCa CPEICTB U
Croco0OB IEUCTBUS B TPO(PECCHOHATBEHYIO CPEY;

® yMETbh IMEPEHOCUTH 3HAHUS B IO3HABATEIIBHYIO M MPAKTHYCCKYIO
00J1aCTH KU3HEACATCILHOCTH,

® yMETh HHTETPHUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

® BBIJIBUTATh HOBBIC HJICH, TTPEJIaraTh OPUTHHAIBHBIC TTOIXOIbI U
peIIcHUS;

® CTaBUTH NPOOJIEMBI U 33]1a4H, TOMyCKAIOIINE aJTbTEPHATHBHBIC
perieHus
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YHuBepcajJbHble yueOHbIe MO3HABATEIbHBbIE AeiicTBHUs. Padora ¢
uHpopmanmei:

® BJIaJICTh HaBBIKAMH TIOJYYCHHUS HHPOPMAIIUH U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSTEILHO OCYIICCTBIISITh TIOUCK, aHAJIN3,
CUCTEMATHU3AIMIO U MHTEPIIPETAITNI0 HHPOPMAIIUN PA3TUIHBIX BUIOB H
dbopm npeacTaBICHUS;

® CO3/1aBaTh TEKCTHI B PA3IMYHBIX (DOpMaTaX ¢ y9eTOM HA3HAUCHUS
nH(OpMAIUH U TIEJICBOU ayAUTOPUH, BEIOUpas ONTUMATBHYIO (opMy
IIPE/ICTABIICHUS U BU3yaJIU3aIliH;

® OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh HH(DOPMAITNH, €€
COOTBETCTBHE MPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;

® KCMOJB30BATh CPEACTBA HH(MOPMAIITMOHHBIX K KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ COOI0/IEHNEM TPEOOBAHUI 3PrOHOMUKH,
TEXHUKHA 0€30MaCHOCTH, TUTHUCHBI, PECYpCOCOepEKEHUS, IPABOBBIX U
ATUYECKUX HOPM, HOpM HH(DOPMAITMOHHONW 0€301TaCHOCTH;

® RBJIaJICTh HaBBIKAMU PACIIO3HABAHUS W 3aIUTHI HHPOPMAIIHH,
MH(POPMAITMOHHOM 0€30MaCHOCTU JTUYHOCTH

YHuBepcaJbHble KOMMYHUKATHBHBIE JeiicTBusA. O0uieHue:

® OCYIIECTBIISITh KOMMYHHUKAILIMU BO BCeX cepax *KU3HH;

® pacro3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS, IOHUMATh 3HAUCHHE
COIIMAJILHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKH KOH(PIMKTHBIX
CUTYyallul U CMSITYaTh KOH(MIUKTHI,

® BJIAJCTh Pa3IMYHBIMU CIIOCOOaAMU OOIICHUS U B3aUMOJICHCTBUS;

® apPryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMST4aTh KOH(PIUKTHbBIE
CUTyalluH;

® Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C
UCII0JIb30BAaHUEM SA3BIKOBBIX CPEJICTB
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yHI/IBepcaJ'IbeIe KOMMYHUKATHUBHbLIC e CTBHS. CoBMmecTHAas
ACATECJIIBHOCTD:

® [TOHMMATh U UCTOJIb30BATh MPEUMYIIIECTBA KOMAHAHOU U
UHAUBUIYAbHON pabOThI;

® BLIOMpPATh TEMATUKY U METOJ/Ibl COBMECTHBIX JICUCTBUM C yUETOM
OOIIIUX UHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UJieHa KOJIJIEKTUBA;

® IPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTU, OPraHU30BbIBATH U
KOOPAMHUPOBATH JICUCTBUS 10 €€ JOCTUKEHUIO: COCTABIIATH IIaH
JNEUCTBUM, pACIPENEIATH POJIUA C YYETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3ybTaThl COBMECTHON PabOTHI;

® OLICHMBATh KaY€CTBO CBOETO BKJIaJa U Ka)KJI0TO yYaCTHUKA KOMaH/Ibl B
001Ut pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

® [IpeaJiaraTb HOBBIE POEKTHI, OLIEHUBATh UIEHU C ITO3UIIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

® KOOPJMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSX PEAIbLHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

® OCYIIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3TUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh
MHUIIMATUBHBIM

YHuBepcajibHble peryJjsiTuBHble aeiicTBUs. CamoopraHu3anms:

® CaMOCTOSITEJIbHO OCYILIECTBIISTh ITO3HABATEIBHYIO IESITENBHOCTD,
BBISIBJISITH TPOOJIEMBI, CTABUTH U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4U
B 00pa30BATENbHOM JAESITENIBHOCTU U )KU3HEHHBIX CUTYalUsX;

® CaMOCTOSITEIBHO COCTABIIATH IJIaH PELIEHUs MPOOJIEMBI C YUETOM
HMMEIOUIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUH;

® aBaTh OLICHKY HOBBIM CUTYyallUsM;

® pacIIUpATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX
IIPEAIIOYTECHNM;

® Jie7IaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATH €T0, OpaTh
OTBETCTBEHHOCTbH 32 PEILICHHUE;

® OLICHUBATh MPUOOPETEHHBIN OIIBIT;

® crnoco6CcTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IUPOKOU 3PYIUILIUU B
pa3HBIX 00JIACTSIX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb
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2.7

YHuBepcaJbHbIe peryasiTuBHbIe AeiicTBUsL. CAMOKOHTPOJIb:

® JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBHI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

® BJIAJCTh HABbIKAMU MMO3HABATEIbHOU peieKCuU Kak OCO3HAHUS
COBEPIIAEMBIX AEHCTBUNA U MBICIUTEIBHBIX MMPOLIECCOB, UX PE3YJILTATOB
1 OCHOBAHUIA;

® HCTIOJB30BaTh MPUEMBI peIICKCUU JJIs OIICHKH CUTYaIluH, BEIOOpa
BEPHOI'O PEIICHUS;

® YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS M0 UX
CHUIKCHHIO;

2.8

YHuBepcaJibHbIe PeryJsiTUBHbIE JeiCTBUS. IJMOUMOHAIbHbIH NHTEJIEKT,
npeanoaaraommuii cGopMUpPOBaAHHOCTD:

® CaMOCO3HaHMSI, BKJIIOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE
OMOITMOHAIILHOE COCTOSIHUE, BUIETh HATIPABJICHUS Pa3BUTHUS
cOOCTBEHHOW AMOITMOHAILHOM c(hephl, OBITh YBEPEHHBIM B ce0e;

® caMOperyJupoBaHMs, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE
NPUHUMATh OTBETCTBEHHOCThH 32 CBOE MOBEICHHE, CIIOCOOHOCTh
aIalITUPOBATHCS K SMOIMOHATHHBIM U3MEHEHUSM U TIPOSBIIATH
THOKOCTB, OBITh OTKPBHITHIM HOBOMY;

® BHYTPCHHEW MOTHBAIIMH, BKIFOUYAIOIICH CTpEeMIIEHHE K JOCTHKCHHIO
IETH U YCIIeXY, ONTHMHU3M, HHUIIMATUBHOCTh, YMCHHE JICHCTBOBATH,
UCXO/IS U3 CBOUX BO3MOXHOCTEH;

® SMITATHH, BKIIOYAIOMIEH CTOCOOHOCTh MTOHUMATh SMOITMOHAIBHOE
COCTOSIHHE JIPYTUX, YIUTHIBATH €TO MPU OCYIIECTBICHUN
KOMMYHUKAITIH, CTIOCOOHOCTh K COYYBCTBHUIO U COTIEPEIKUBAHUIO;

® COIMATHHBIX HABBIKOB, BKITIOYAIOIIUX CTIOCOOHOCTH BBHICTPAWBATh
OTHOIIEHUS C APYTUMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U
paspemiaTh KOH(IUKTHI;
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2.9

YHuBepcaJibHblIe peryiasiTuBHble AeiicTBusi. [IpuHsaTHE ceOst M APYyrux
JIoJen:

® MPUHUMATH ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

® IPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX JIFOAEH IIPU aHAJIU3E
pE3yJIbTATOB IESITENBHOCTH;

® MpU3HABaTh CBOE IPABO U MPABO JAPYTHX JIOACH Ha OLIMOKU;

® pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3HULIMH JIPYTOro YeJI0BEKa

HpeI[MeTHble Pe3yJIbTAThI

Ne @opMUpyEMBIN PE3yJIbTAT
Pesynprara

3.1 OCHOBHBIE METObl HAYYHOI'O MIO3HAHUS

3.2 BUJbl MEXAHUYECKOTO JIBUKECHUS

3.3 BBITIOJIHATH KHHEMATUYECKUN aHATN3 TPaQUKOB JBUKEHUS

34 POU3BOUTH pAacyeT MapaMeTPOB JABMKEHHS Tella, OpOIIEHHOTO MO/ YTIOM K
TOPU30HTY, METOJOM MPOEKIHUIA Ha KOOPAUHATHBIE OCH

3.5 KJIacCU(P KA CUJI: KOHCEPBAaTUBHBIE 1 HEKOHCEPBAaTUBHBIE

3.6 BBITNIOJIHATD BEKTOPHBIN aHAIW3 CUJI U PAaCKJIaJbIBaTh UX HA OCH

3.7 MIPOU3BOANTH AHAJIW3 CHJI U PacyeT NapaMeTPOB JBHKEHHUS T€Ja N0 HAKIOHHON
IUIOCKOCTH

3.8 OCHOBHBIE 3aKOHBI COXPAaHEHHUS B MEXAHUKE: U3MEHEHHUE UMITYJIbCA U DHEPTUH
B MEXaHUYECKUX CHUCTEMax

3.9 MIPOU3BOAUTH pacyeT adCOIIOTHO YIIPYTOro yaapa Ha OCHOBE 3aKOHOB
COXpPaHEHUS UMITYJIbCA U SHEPTUU

3.10 IPOU3BOJIUTH PACUET CTATUYECKUX CUCTEM METOJIOM MOMEHTOB

3.11 aHAJIM3UPOBATh U CTPOUTH IpavKu U30IPOLECCOB

3.12 IPOU3BOJIUTH pacyeT MapaMeTPOB UJICATIBHOTO Ira3a C UCIOIb30BaHUEM
ypaBHeHus Knaneiipona—MeHeneeBa

3.13 dbyHIaMEHTaJIbHBIE 3aKOHBI TEPMOJAMHAMUKYU U Ta30BbIX CMECEH

3.14 IIPOU3BOAUTH PACUET IHEPrETUUECKUX IMAPAMETPOB TEPMOANHAMUYECKUX
CUCTEM

3.15 OCHOBHBIE MTOHATHUS YUYE€HHUS 00 arperatHblx cOCTOSIHUAX: (a3a, pa3zoBbie
nepexosl, (ha3oBbIe JUArPaMMBbl, TPOHHAS TOUKA

3.16 NPUMEHSTh aHATUTHYECKUE U rpaduuecKre METO bl paciyeTa napaMeTpon

(ha30BbIX MEPEX0/I0B
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3.17

OCHOBHBIC ITOHATHUA 3JICKTPOCTATUKHU: IIOTCHIUAJ 3JICKTPOCTATHYCCKOI'O IT10JIA,
Pa3HOCTb NOTCHIHUAJIOB, JUJJICKTPHUK, ITOJIApU3aAINA JUIJICKTPHUKOB

3.18 IIPOU3BOJUTH PACUET MMAPAMETPOB JIEKTPOCTATUUECKUX TOJIEU U
BJIEKTPUUYECKUX EMKOCTEM

3.19 3akoH OMa 115 ITOJIHOU LU

3.20 MIPOU3BOJAUTH PACUET CIOKHBIX PA3BETBICHHBIX LIENEH C UCITOIb30BAHUEM
npasui Kupxroda

3.21 POU3BOJIUTH pacyeT MapaMeTPOB MOJIHOM LEenu (C yYeTOM BHYTPEHHETO
conpoTuBieHust ucrounuka) u IJ1C uaayKImuu

3.22 OCHOBHBIE IIOHATHS HIEKTPUYECKOr0 TOKA B Cpelax: TEPMOIEKTPOHHAS
AMUCCHS; COOCTBEHHAs! U TPUMECHASI IPOBOJIUMOCTH; P-N IEPEXO/T

3.23 IPUHITAI ICUCTBUS DJIEKTPOBAKYYMHOTO U Ta30pa3psIHOTO MTPUOOPOB U
dbopMHpoOBaHUE UX BOJIBTAMIIEPHBIX XapaKTEPUCTHK

3.24 OCHOBHBIE TIOHSITHS MAarHETU3Ma: MarHUTHAasI UHAYKIYS, MATHUTHBIN MOTOK,
UHJyKTUBHOCTh

3.25 MPUMEHEHHUE 3aKOHOB MAarHUTHOTO TOJISl U 3JIEKTPOMArHUTHON MHIYKIIUU JJISI
petieHus GU3NIECKUX 3a1a4

3.26 MOJEJIM MAaTEMAaTUYECKOTO U (PU3UUECKOTO MasITHUKOB

3.27 JMHAMHKa K0JIeOaTeIbHBIX MPOLIECCOB: TAPMOHUYECKHUI OCLIMILIATOP U
KOJ1e0aTeNbHbBIN KOHTYP

3.28 IPOU3BOIUTDH MMOCTPOCHUE U aHATIU3 IPAPUKOB FTAPMOHUYECKUX KOJIeOAHUI

3.29 MPOU3BOANTH PACUET MAPAMETPOB MICKTPOMArHUTHBIX KOJICOAHMIA B
U7CATBHOM KOJIeOaTeIbHOM KOHTYPE

3.30 3aKOHbI T€OMETPUYECKOM U BOJHOBOUW ONTUKHU

3.31 MIPOU3BOJIUTH PACUET MMAPAMETPOB ONTUUECKUX CUCTEM (JIMH3) METOJIOM
IIOCTPOECHUS X01a JIy4eHn

3.32 IPOU3BOIUTH PACUYET MAPaMETPOB ONTUYECKUX CUCTEM U aHAIN3 BOJTHOBBIX
SIBJICHU M

3.33 OCHOBHBIE MTOHSTHS KBAHTOBOU U siiepHOM pusuku: GoToH, PoTodPdEKT,
SHEPTUS U UMITYJIbC (POTOHA, TOCTYIaThl bopa, siepHbIe peakiuu, SHePTrus
CBSI3M s7pa, AedEeKT MACCHI, IIEMHas PEaKIUs, PATUOAKTUBHOCTh

3.34 OCHOBHBIE 3aKOHBI KBAHTOBOU U SAEPHOUN (PU3UKH

3.35 MIPOU3BOIUTH pacUeThl mapameTpoB (poTorhdekTa, XapaKTepUCTUK (OTOHOB U
IIPOLIECCOB PAAMOAKTUBHOIO pacnaaa

3.36 OCHOBHBIE 3aKOHBI IBOJIIOIIMHU BCeleHHOM: 3akonbl Kernepa u HptoToHa; 3akoH

Xab0ma
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3.37 OCHOBHBIE KJIacCH(pUKAITUN IBOJIIOMHN BCEJICHHOW: CTPOSHHUE IUIAHET; CTa NN
BOJIIOILINH

3.38 MPUMEHSITh TIOJBUKHYIO KapTy 3BE3HOTO Heba 1 3akoHbl Kemiepa st
pEIICHUsI ACTPOHOMUYECKUX 3a/1a4

1.4. ®opmupyemMble KOMIETEHIIMH:

OK.1 Be16upats crnocoObl penieHus 3aia4d NpopecCHOHATbHON AeSITEIbHOCTH
MIPUMEHUTENBHO K pPa3INYHbIM KOHTEKCTaM

OK.2 Mcnosbp30BaTh COBPEMEHHBIE CPEACTBA MIOUCKA, AHAJIN3A U HHTEPIIPETALIUU
uH(pOopMalnu, 1 UHYOPMALIMOHHBIE TEXHOJIOTHH ISl BHITTOJHEHUS 3a71a4
po(hecCHOHATBHOM e TEIbHOCTH

OK.3 [InanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPO(ecCHOHAIbHOE U TMYHOCTHOE
pa3BUTHE, IPEAIPUHUMATENBCKYIO IEATENBHOCTh B PO EeCCHOHAIBHOU cdepe,
UCIOJIb30BaTh 3HAHUS 110 IPABOBOM M (PMHAHCOBOM IrPaMOTHOCTHU B PA3IUYHBIX
KU3HEHHBIX CUTYaLUsIX

OK.4 DddexTrBHO B3auMOAEHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAHJIE

OK.5 Ocy1iecTBisTh yCTHYIO U MIHCBbMEHHYIO KOMMYHHKALHWIO HA TOCYIapCTBEHHOM
a3pike Poccuiickoit denepanuu ¢ yueTroM 0COOEHHOCTEN COLMAIbHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK.6 IIposBISATE TpakIaHCKO-NATPUOTHYECKYIO IMO3ULUIO, TIEMOHCTPUPOBATH
OCO3HAHHOE MMOBEJEHUE HA OCHOBE TPAJAMIIMOHHBIX POCCUICKUX AYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM rapMOHHU3AIMN MEXXHALIMOHAIIBHBIX U
MEXPEJIIUTUO3HBIX OTHOLIEHNUH, TPUMEHATH CTAaHAAPTHl aHTUKOPPYILIMOHHOTO ITOBEICHUS
OK.7 CopeiicTBOBaTH COXpAaHEHUIO OKPYKAIOIICH CPEeJIbl, PECYpCOCOEPEKEHUIO,
NPUMEHSATH 3HaHUS 00 U3MEHEHUHU KIIMMaTa, IPUHIIMIIBI O€pPEXIUBOTO MPOU3BOICTBRA,
3¢ (EeKTUBHO AEWCTBOBATh B UPE3BBIYAMHBIX CUTYALIUAX
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2. ®OHJ OIIEHOYHBIX CPEJICTB JUCIUIIJIAHBI, UCITIOJIb3YEMbBIN
JJISA TEKYHIETI'O KOHTPOJISA
2.1 Tekymuii kouTpoJb (TK) Ne 1 (40 MmunyT)

Tema 3anaTus: 2.1.6. Kunemarnueckne napameTpsl JBHKECHUS MAaTEPUAIbHON TOUYKH U
TBEPJOro Tea.

Metoa u ¢popma koutpoJsi: KonrponsHas padota (Omnpoc)

Bua koutpoasi: [lucekMenHnas KoHTposibHAS paboTa 1mo BapuanTam. (BapuatuBHOCTH
oOecrieuynBaeTCs 3a CUET U3YUYEHHOTO MaTepHalia B paMKax MPOUIEHHON TEMBbI).
IIpeameTHblii pe3yabTart: 3.1 OCHOBHBIE METO/IbI HAYUYHOI'O MO3HAHUS

3ansaTue(-s1):

1.1.1.®du3nka Kak HayKa U €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHMSI.

1.1.2.011€HKa IOTPENTHOCTEN NPSMBIX U KOCBEHHBIX U3MEPEHUI.

1.1.3.0neHKa nNOrpeHoCcTer NPAMBIX U KOCBEHHBIX U3MEPEHUIA.
3aganue Nel (10 MmuHyT)
OxapakTepu3yiiTe OCHOBHbIE SMIIMPUYECKHE U TEOPETUUECKUE METOIbI HAYYHOTO
no3Hanus B gpusuke. [IpuBeauTe mpuMepsl KCIOJIB30BAHUS HE MEHEE JIBYX AMIUPUUECKUX
U JIBYX TEOPETUYECKHX METO0B Ha IPUMEPE U3YUECHHSI KAKOI0-TM00 (hU3NUECKOT0
SIBJICHUSL.

Ouenka Hokazamenu ouenku

5 [To1HO ¥ KOPPEKTHO OMUCAHO HE MEHEE JIBYX AMIIUPUUYECKUX U IBYX
TEOPETUUYECKUX METO/OB (C YETKUM yKa3aHUEM UX CYIIHOCTH U
otnuunii). Ha mpumepe ogHOro pu3nueckoro siBICHUS I€TaIbHO
YKa3aHO IPUMEHEHHUE KaXKJI0TO U3 YETHIPEX METOAO0B, BKIIFOUAs
B3aMMOCBSI3b dKCIIeprUMeHTa U Teopuu. CoOII01eHbI
TEPMUHOJIOTHYECKAs TOYHOCTD U JIOTUKA U3JIOKEHUS.

4 [IpaBUIBHO OMKCAHO ABA SMIIUPUUECKHUX U JIBA TEOPETUUECKUX
METO/1a, PACKPBITHI UX CyTh U oTauuue. [Ipusenen pa3BepHyThII
pUMEP U3YUEHHUS OAHOTO (PU3NYECKOTO SBIICHUS, T/I€ KaXKIbIH U3
YETHIPEX METOI0B KOHKPETHO ITPOUJUIIOCTPUPOBAH, OJTHAKO B
XapaKTEPUCTUKE METOAO0B WJIM IPUMEPE UMEIOTCS HETOJIHOTA WU
HE3HAYUTEJIbHbIE HETOUHOCTH.

3 Ha3plBaHO CyMMapHO TPU METOJA IPU HATMYUU O0OMX TUIIOB, JAHbI
UX YIPOIIECHHbIE XapaKTePUCTUKU O€3 CYIIECTBEHHBIX OMIMOOK,
pUBeIeH IpUMep (PU3NYECKOTO SBJICHUS, HO CBA3b METOJOB C
KOHKPETHBIMU 3TallaMH €r0 U3y4YEeHHs NIOKa3aHa IOBEPXHOCTHO WIH C
HETOYHOCTSIMU, JAOIYILIEHBI OTAEIbHBIE TEPMUHOJIOTUYECKHE
HOTPEIIHOCTH.

IIpeameTHblii pe3yabTat: 3.2 BUIbI MEXaHUYECKOTO JBUKEHUS
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3ansaTue(-1):

2.1.1.KuneMaTnyecKkne XapakTepUCTUKHA PABHOMEPHOTO MPSIMOJIMHENHOTO JIBHKEHUS
MAaTEPUATIBbHON TOUKHU.

2.1.2. KuneMaTnyecKkue XapakTepUCTHKN PAaBHOIIEPEMEHHOTO ITPSMOJINHEUHOTO
JBHKECHUS MAaTEPUAIBHOW TOYKH.

3ananue Nel (10 muHyT)

JlaliTe onpeaeieHrue paBHOMEPHOTO MPSAMOJIUHEUHOTO ABUKEHUS. ONUIINTE
XapaKTePUCTUKU U KUHEMATUYECKHE YPaBHEHUS JABIKEHUS, IPECTaBbTe rpapuueckoe
IIPEACTABIICHHUE.

Ouemca Hokazamenu OUEHKU

5 JlaHOo yeTkoe pa3BepHyTOE onpeaeieHue u ykazano otiuuue PII ot
00010 JIPpyroro IBMXeHUs. Bee XapakTepucTUKy OmucaHbl
MCUEPIIBIBAIOIIE, 3aAMMCAHBI KHHEMATUYECKUE YPABHEHUS, IPUBEICHBI
Tpu rpaduka. J[BrmkeHne Ha3BaHO YaCTHBIM CIIy4aeM paBHOMEPHOTO
JBUKEHHUSI BJIOJb OCH.

4 Jlano uetkoe pa3BepHyToe onpenenenue PII/] u nepeuniciensl Bce
XapaKTEPUCTUKHU JBUKECHUS. 3alIMCaHbl KHHEMATUYECKUE YPABHEHUS,
HO B OTBETE JONYIIEHBI 1-2 HETOUHOCTHU, TOCTPOEHBI U MOIACAHBI
JIBa U3 TpeX rpauKoB.

3 [IpuBeneno BepHoe onpenenenue PITJ[ u 3anucano xoTst Obl OJHO
ypaBHEHHUE. YKA3aHO MOCTOSTHCTBO CKOPOCTH, MPUBENICH TOJIBKO OJIUH
rpaduK U3 Tpex, Uiu rpaduKu TOCTPOSHBI C HETOYHOCTSIMU.

IIpeameTHblii pe3ybTaT: 3.3 BHINOIHATh KHHEMATHYECKUN aHAIN3 TPpa(UKOB
JBUKECHUS

3ansitue(-s1):

2.1.5.1lpuMeHeHre KWHEMAaTUYECKUX YPAaBHEHUH MpU pellieHUH PU3NYECKUX 3a]1ay.
3ananue Nel (10 MuHyT)
Ha pucynke nan rpaguk npoekuuud CKOpocTH Tena Ha ocb O, OT BpeMEHH.

Ve, e |
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N /\
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3amaHue:

1) [ocTpoiite rpaduk yckopenus a,(t).

2) PaccuuTaiite nepeMerieHue Teaa 3a nepBbie 15 cekyHI.
3) Onpenenure MyTh, MIPOUACHHBIN TEJIOM 3a 25 CEKyH.

0uem<a Ilokazamenu OUEHKU

5 3aanue BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3amad. BepHo mocrpoen rpaduk a,(t) ¢ npaBUILHBIMU
3HAUYCHUSIMU U TIOJITUCAHHBIMU OCSIMH. be30ommboyHo paccunTaHbl
nepeMeINIeHNe U MyTh 33 YKa3aHHBIE MPOMEKYTKH BPEMEHH C
yKazaHueM eAuHuIl. Bce Tpu myHKTa BBITIOJIHEHBI aKKYPaTHO, YETKO U
B [TIOJTHOM 00BEME.

4 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUIMH K
oopmiienuto 3a1a4. BoimonHeHsl Bce TpU 3a1aHus, HO JAOIyIIEeHa
omrOKa B 3HAKaX YCKOPEHUS UK pacueTe TIIOMaau, TH00 HEBEPHO
yKa3aHbl €IMHULBI U3MEPEHUS, TNOO AOIMYILEHBI IBE - TPU MEJIKHE
HETOYHOCTH B MOJIUCSX OCEH, NIM HEBEPHO BHIOpAH MacIiTad, HO
YHCIIOBBIC OTBETHI BEPHEI.

3 3anaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odpopmiieruto 3aaad. [IpaBuIbLHO BBIIOJIHEH XOTS Obl OJIMH U3 TPEX
MYHKTOB, OCTaJIbHbIE HE PACCYUTAHBI WU C IPYOBIMU OMINOKaMHU,
IIPU 3TOM JOIYCKAETCSI OTCYTCTBUE OJTHOTO U3 TPEX 3aJaHHM, €CIIU
JIBa PYTUX CIEIaHbl yAOBIETBOPUTEIBHO.

IIpeameTHbIii pe3yjabTar: 3.4 IPOU3BOANUTE PacyeT MapaMeTpPOB IBHKECHHUS TENA,
OpOILIEHHOT0 MO YIJIOM K TOPU30HTY, METOJIOM MPOEKINI Ha KOOPAMHATHBIE OCU
3ansitue(-s1):

2.1.3.CBobo1HOE MajieHNE U OAITTUCTUYECKOE IBUKEHUE MaTepUaIbHON TOUYKH.

2.1.4. KpHBOJIMHEMTHOE IBUKEHNE U IBU)KEHUE MAaTEPUAIIBHON TOUYKH 110 OKPYKHOCTH.
3aganue Nel (10 MuHyT)

Telto GPOIIEHO C TIOBEPXHOCTH 3EMIIH MO YIIoM a=30 K TOPHU30HTY C HAYaJIbHO#H
CKOPOCTBIO vy=20M/c. COMPOTHBICHAEM BO3yXa mpeHeopeun, g=10 m/c*. Onpenenurte
BpEMs [10JIETA, MAKCUMAJIBHYIO BBICOTY MOJBEMA U TAJILHOCTH IOJIETA.

Ouenka Ilokazamenu OUEHKU
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5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1a4. BepHo BbIBEICHbBI WM 3aITUCaHBI BCE
kuHemaTtuueckue ¢hopmysibl. [IpaBUIbHO BBIMOIHEHBI TOACTAHOBKU U
npeoOpazoBanus. BepHo npou3BeeHbl MAaTEMAaTUYECKHE PACUETHI
BEJIMYMH C YKA3aHUEM €IMHUIL] U3MEPEHUSI, 4 TAKKE TPUCYTCTBYET
KPaTKO€ MOSICHEHUE X0/a PEIICHUS.

4 3aanue BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3amad. BepHo 3anucansl Bce TpU pacdeTHbIe GOPMYIIbI,
BEPHO MIPOU3BE/ICH NEPEBO €ANHULL U3MEPEHUS. BepHO MpoBeieHbI
MaTEeMaTUYECKUE PacUeThl ISl IBYX BEJIMYUH, & TPEThSI COJAEPIKUT
HEerpyOyIo omuoKy, 1100 BCE OTBETHI BEPHBI, HO OTCYTCTBYET
eIMHUIIA U3MEPEHUS XOTs Obl Y OJTHOM BEIUYUHBI.

3 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUIMH K
oopmiienuto 3anau. [IpaBunbHO 3anucaHbl OCHOBHBIE (POPMYJIBI IS
pacuera BpeMEHH I10JIeTa, MAKCUMAaJIbHOM BBICOTHI M TabHOCTH (0e3
BbIBOJ1a). BBIMOIIHEHBI MaTeMaTHUECKHE PACUEThI, HO TOMYLICHBI HE
0osee IByX apu(PpMETHIECKUX OIMMOOK WIM HETOYHOCTHU B
OKpYTJICHUH, TUOO TIOTYUYEeH OJMH BEPHBIM YUCIIOBOM OTBET U3 TPEX.

2.2 Tekymuii koHTpoJb (TK) Ne 2 (35 MunyT)
Tema 3ansaTus: 2.2.5.0OCHOBHBIE 3aKOHBI U YPABHEHUS JUHAMHUKUA CHCTEMBI
MaTepUalbHBIX TOYEK U TBEPAOTO TENa.
Metoa u popma kontpoJsi: KontpoawsHas padora (Onpoc)
Bua konTpoas: [luceMeHnHas KOHTposibHAS paboTa 1o BapuanTam. (BapuatuBHOCTB
o0ecrneunBaeTcs 3a CYeT U3YUEHHOT0 MaTeprasa B paMKax MpPOMIEHHOMN TeMBI).
IIpeameTHblii pe3yabTar: 3.5 KiaccupuKalys CHUI: KOHCEPBATUBHBIE U
HEKOHCEpPBATHBHbBIC
3ansaTue(-s1):
2.2.1.3akoHbl AuHaMUKu HbIOTOHA M TpaBUTAIMOHHOE B3aUMOJICUCTBUE TE.
3amanme Nel (15 MuHYT)
Jaiite onpezeieHne KOHCEPBAaTUBHBIX U HEKOHCEPBATUBHBIX CHJI, CHOPMYJINPYHTE
KPUTEPUHN UX pa3nuuus (MaTeMaTUYeCKU U (PU3NUECKUI) U IPUBEIUTE 1O ABa IPUMEPA
Ka)KJI0T0 BUJA CHJI U3 MEXAHUKHU.

Ouenka Ilokazamenu ouenku

5 [TpaBubHBIE OnpeaeneHns 00enx cuia. MareMaTuuecKuil KpuTepuii
MPECTaBJICH Yepe3 POTOP WIIH LMUPKYISIIHIO, (PU3NIECKHIA
IPEICTABIIEH YEPE3 COXPAHEHUE U HECOXPAHEHHUE SHEPTUH, YKA3aHO
10 JIBa KOPPEKTHBIX U Pa3IU4HbIX IPUMeEpa Il KaXKI0r0 BU/A.

ctp. 17 u3 82



4 Omnpenenenus, B OCHOBHOM, JaHbI BEPHO, OJTHAKO JTOMYIIEHBI
OTJICJIbHBIC MEIIKHE HETOYHOCTHA. MaTeMaTndecKuit 1 Pu3nIecKuii
KpUTEepru cHOpMYIIMPOBAHBI MPABUIIBLHO, HO MIPE/ICTABIICHBI HE B
MIOJTHOM 00bEME - OTCYTCTBYET OJHA U3 SKBUBAJICHTHBIX
dbopmyaupoBok. [IpuBeeHbI MpUMeEphI, HO OJIUH U3 HUX JTU00 HE
COBCEM KOPPEKTEH, JIMOO qyOIupyeT Apyrou.

3 OmnpeneneHus JaHbI, HO OJTHO M3 HUX COJEPIKUT CYIIECTBEHHYIO
omunoOKy. MaTemMaTH4eCKuii KpUTEPHl OTCYTCTBYET UITU
chopMyIUPOBAaH HEBEPHO, GU3HUECKUI KPUTEPHI HE CBSI3aH C
SHEprUer Wi OMMO0UYEeH, U3 YEThIpEX TPEOYEMbIX MPUMEPOB
PUBEICHBI MEHEE TPEX, JTUOO JBA U3 HUX OIMHUOOYHBI.

IIpeameTHblii pe3yabTat: 3.6 BBINOIHATH BEKTOPHBIN aHATIU3 CHJI U PACKJIAIBIBATh X
Ha OCH

3ansaTue(-1):

2.2.2.Cuibl, posIBIASIIOIIMECS TTPU AeopMalliK U B3aUMOICHCTBUM TeJla C ONOPON WU
MOJBECOM.

2.2 4. IlpakTrueckoe MPUMEHEHUE 3aKOHOB JUHAMUKY MIPU PEIICHUU 33/1a4.

3ananue Nel (10 MuHYT)

I'py3 2 Kr BUCUT Ha JBYX OJIMHAKOBBIX HUTAX, 3aKPEIUVIEHHBIX B Toukax A u B Ha ogHOM
ropuzoHtaiu (paccrosiuue 0,6 m). Touka noaseca C Huke AB, HUTH OTKJIOHEHBI OT
BepTukanu Ha 30°. g = 10 M/c?. M3006pa3urte cuiibl Ha Tpy3e, BEIOEPUTE OCH KOOPIMHAT,
3aluIIMTE MPOEKLIUH BTOpOro 3akoHa HeloTOHA Ha 3T ocu. PaccunTaiite HaTs>KeHUE
HUTHU.

Ouenka Ilokazamenu ouenku

5 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiieHuto 3aaa4d. BepHo n300pakeHbl BCe CUIIbl, 000CHOBAaHHO
BbIOpaHb! ocu KoopauHaT. [IpaBuibHO 3amucaHbl MPOEKIIMHA BTOPOTO
3akoHa HpI0TOHA Ha KaXKIyI0 OCh C YY€TOM 3HAKOB U CHMMETPHH,
BEPHO BBIMOJIHEHB MATEMATUYECKUE PACUEThl, €IUHUIBI U3MEPEHUS
yKa3zaHbl 0€3 OIIMOOoK.

4 3afaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
oopMiieHHIO 3a/1a4. PelieHue B e0M BEpPHOE, HO COJIEPKUT OJIHY
HETOYHOCTh WJIK HErpyOyto OMMOKY, KOTOpast HE MEHSIET (PU3NYECKOU
CYTH U HE IPUBOJUT K IMOJTHOCTbIO HEBEPHOMY OTBETY.
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3 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. [IpaBuinbHO H300pakeHbI CUIIBI U BEIOPAHBI OCH,
HO TPY 3aMKCH MPOEKIUNA YpaBHEHUHN JOIMYIICHBI CYIIECTBEHHBIE
OIUOKH, U3-3a YETO MOJYyUYEH HEBEPHBIN OTBET, TUOO MOJIHOCTHIO
OTCYTCTBYIOT MOSICHEHUS K BEIOOPY OCEil.

IIpeameTHblii pe3yabTart: 3.7 NIPOU3BOIUTH aHAIU3 CUJT U pacyeT mapamMeTpoB
JBUKEHUS Teja M0 HAKJIOHHOM MIIOCKOCTH

3ansaTue(-11):

2.2.3.Cuiibl TpeHUs, KaK CUJIbI BOSHUKAIOIIUE MTPU KOHTAKTE TBEPJIBIX TEIL.

3ananme Nel (10 MuHYT)

Bpycok Maccoii m=2Kr JIeXKHUT Ha HAKIOHHOI IIOCKOCTH C YIIoM HakiIoHa a=30 . Ha
OpyCOK ACHCTBYIOT: CHJIa TSDKECTH, CUJIa PEaKI[UH OMOPHI U cuia Tpenus. CrenaiTe
yepTexK. BeiBenute dhopmyy [1s pacueTa paBHOICUCTBYIONIEH CUjla TIPU BUKEHUU
6pycka BHH3 ¢ yckoperueM 1 m/c’.

OueHKa Hokazamenu OUEHKU

5 3agaHue BHITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHUIO 3a71a4. BepHO BBITIOJIHEHBI BCE YEPTEXKU C KOPPEKTHBIM
0003HaYeHUEM CUJI U YTJIOB, MPABUIILHO COCTABJICHBI YPABHEHUS
JTUHAMUKY B TIPOEKIIMSIX HA OCH, 0€30ITHO0YHO BBIBEACHBI (DOPMYJIBI
JUIS PABHOAEUCTBYIOLIEHN CUJIbl. [101ydeH BepHbIN YHCIOBOM OTBET C
Y4ETOM HaIpaBJIeHUs YCKOPEHHUS, pereHrne ohopMIICHO aKKYpaTHO,
JIOTUYECKHU CTPOUHO.

4 3afaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHuto 3aaa4. [IpuHIUIIHATBEHO BEpHOE pelieHre, HO
JOMYIIIEHBI OJ[HA - IB€ HErpyOble OMMOKHU MU OTCYTCTBYET OJIUH U3
00s13aTeNbHBIX JIEMEHTOB, OJIHAKO UTOTOBBIE (POPMYJIIBI ¥ UUCIIOBOM
OTBET OJIM3KU K MPABUIIbHBIM.

3 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
oopmiieHuto 3a1a4. B pemennn yuTeHsl Bce CHIIbI U COCTABIIEHO
YpaBHEHUE ABM)KEHHUS, HO JIONYIIEHbI CYLLIECTBEHHbBIE OLINOKH B
MPOEKIUAX, UK KOAD(DUIIMEHT TPEHUs MOICTABICH HEBEPHO, WIIN
HEBEPHO ONPEAEIICHO HANPABIEHUE YCKOPEHHUS, YTO IPUBEIIO K
HEBEPHOMY OTBETY.

2.3 Texymuii kKoHTPOab (TK) Ne 3 (35 munuyT)
Tema 3ansaTus: 2.3.6.CtaTuka TBEpAbIX TEI U 3aKOHBI COXPAHEHHUS KaK HHCTPYMEHTHI
aHaJu3a IBUKEHUS CUCTEM.
Metoa u popma koutpoJsi: [Ipaktuyeckas padora (Ompoc)

ctp. 19 u3 82



Bua kontpoas: [lucekMenHas KOHTposibHAs paboTa 1o BapuanTam. (BapuatuBHOCTS
oOecreunBaeTcs 3a CUeT U3YYEHHOr0 MaTepHalia B paMKax MPOWIEHHON TeMBbI).
IIpeameTHbIit pe3yabTar: 3.8 OCHOBHBIE 3aKOHBI COXPAHEHHS B MEXAHHUKE: N3MECHEHUE
MMITYJIbCa ¥ SHEPTUHU B MEXAHUYECKUX CHCTEMAX

3ansaTue(-11):

2.3.2.3aKOH COXpaHEHUsI UMITYJIbCa JJI1 MaTEPUAIbHOW TOYKH U CUCTEMBI
(mpodeccroHaIbHO OPUEHTUPOBAHHOE COJICPKAHUE).

2.3.3.Mexanunueckasi paboTa U MOIIHOCTb.

2.3.4.3aK0H COXpaHEHU MEXaHUYECKON IHEPTUU U pab0oTa KOHCEPBATUBHBIX CHUJI.
3amanme Nel (15 MuHYT)

3aKOH COXPAHEHMS UMITYJIbCA JUIsl 3aMKHYTOM CUCTEMBI TEJl. Y KaXKUTE YCIOBUS €ro
npuMeHuMOoCTH. [IpuBennTe mpuMeEp CUCTEMBI, TJI€ UMITYJIBC COXPAHSIETCS HE MOJIHOCTHIO,
U OOBSCHUTE, YTO IPOUCXOUT C UMITYJILCOM B 3TOM CIIyYae.

Ouenka Ilokazamenu ouenku

5 OTBET NOJHOCTHIO IPABUJIBHBIN 1 JJOTHYECKHU BBIBEPEH. UeTKO
copMyIUPOBaH 3aKOH JI 3aMKHYTOM CHUCTEMBI, yKa3aHbI BCE
yCJIOBHSI MPUMEHUMOCTU. [IprBeeH KOpPEKTHBIN TPUMED
HE3aMKHYTOM CUCTEMBI, IPABUIBHO 0OBSICHEHA CBS3b C BHEUTHUMHU
cwiamu. Het pakTudeckux u JIOTHYECKUX OMIMOOK.

4 OTBET B 1IEJIOM BEPEH, HO JIOMYIIIEHA OJHA CYIIECTBEHHAs! HETOUHOCTh
WM HenoJIHOTa. [IpuMep HEe3aMKHYTON CUCTEMBI IIPUBEACH BEPHBIH,
HO OOBSICHEHUE CBA3M C BHEIIHUMU CHIIAMH JIAHO HE MOJHOCTHIO.

3 OTBeT COMEPKUT IPyObIe OMMOKH WIIM CYIIECTBEHHBIE TTPOOEIIHI.
[IpuMep OTCYTCTBYET MJIM HE COOTBETCTBYET YCI0BHUIO. JInOO
nepernyTaHbl YCIOBUS COXpaHEeHHS UMITyIbca. OTBET IEMOHCTPHUPYET
HEMTOHMMAaHUE KITIOUYEBBIX IMOHSATHH.

IIpeameTHblii pe3yabTat: 3.9 NpOU3BOAUTE pacdyeT adCOJIIOTHO YIPYIroro yaapa Ha
OCHOBE 3aKOHOB COXPaHEHUsI UMITYJIbCa U SHEPTUU

3ansaTue(-1):

2.3.5.1IpuMeHeHne yCIOBUI PABHOBECHS U 3aKOHOB COXPAaHEHUS K AaHAIU3Y
MEXaHUUYECKUX CUCTEM.

3ananue Nel (10 muHyT)

[Tapuk maccoii 400 r magaeT ¢ HEKOTOpPOoil BEICOTHL. HauanbHasi CKOpOCTh IIapuKa paBHA
Hy110. Ero kuHetnueckast sHeprusi Ipy NaJIeHUM Ha 3eMJII0 paBHa 7 JIK, a moTepst SHepruu
3a CUET CONpOTUBIIEHUS Bo3yxa coctaBuia | JIx. C kakoil BeICOTHI ynan mapuk? OTBeT
JIaliTe B M.

OueHKa Hokazamenu OUEHKU
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5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odpopmieHnuto 3aaad. [IpaBuibHO 3anMcaHbl 3aKOHBI COXPAaHEHUS
DHEPIYH, BBIIIOJIHEHB! AKKYPATHBIE BBIYMCIICHUS C IIEPEBOJOM
€UHHLL, [IOJIyYEH BEPHBIA YUCIIEHHBIN OTBET. X0/ PELICHUS JIOTUYEH,
BCE MPOMEKYTOUYHBIC ICUCTBUS 0OOCHOBAHHI.

4 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmIieHHnO 3a1a4. B permennn npucyTcTByeT BepHas Gpuzndeckas
ujiesl ¥ MpaBWIIbHBIC pacueTHbIE (OPMYJIbI, HO IOMYIIIEeHA OHA
omuOKa, HO JaJIbHEHIIIME BEIYMCIICHUS BHITTOTHEHBI 0€3
norpemHocte. JInbo ects ogHa apupMeTnieckas onmoka, He
UCKaxkaromiasi Pu3nIecKoro 000CHOBAHMS.

3 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUAMHU K
odopmiieHUIO 3a7a4. B perieHnn nMeroTces CyecTBEHHbIE OIUOKH,
HO COXpaHeHa MpaBuiIbHas (pu3nUecKas cxema XOTs Obl OJHOTO U3
sTanoB. OTBET MOXKET OTINYATHCS OT BEpHOTO OoJiee yem B 1,5-2
paza, HO X0/ pEeLICHUSI YACTUYHO BEPEH U MOKAa3bIBAECT IOHUMAHUE
3aKOHOB COXPAHEHMUS.

IIpeametHslii pe3yabTar: 3.10 TpoU3BOINUTH pacUET CTATUUECKUX CUCTEM METOJIOM
MOMEHTOB

3ansaTue(-1):

2.3.1.AGCOIIOTHO TBEPIOE TEJIO U YCIOBUS €r0 PABHOBECHS.

3aganue Nel (10 MuHyT)

Poruar, cnemanHblii U3 OMHOPOAHOTO CTEPKHA Maccor 10 Kr u ymmHOM 4 M, IIAPHUPHO
3aKpervieH (CM. PUCYHOK).

- L -
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K pbryary noasemieH rpy3 Mmaccou 75 Kr. Eciii K KOHILy ppluara IpuiaoKeHa BEpTUKAIbHAs
cuia, Mmoayib kotopoit 350 H, To peruar HaxoauTcs B paBHOBecuu. Onpenenure
paccTostHue b OT OcH IapHHUpa A0 TOYKH MOJIBECA IPy3a, CUUTAsA, YTO TPEHHUE B IIAPHUPE
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OTCYTCTBYET.

Ouenka Ilokazamenu ouenku

5 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiieHHIO 3aa4. 3ajaya peiieHa BepHo. [loydyeHo KoppeKTHOE
anreOpanyecKoe BRIPAKCHUE U BBIIIOJIHEH O€30ITMOOYHBINA YHUCI0BOM
pacyeT ¢ eIUHUIIAMUA U3MEPEHHSI, OTBET MIPUBEJICH B METPaX.

4 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMU K
oopmiteHuIo 3a1a4. X0/ pELICHUs BEPEH, YPAaBHEHNE MOMEHTOB
COCTaBJIEHO IIPABUJIBHO, HO JIOIYLIEHA OJHA HETOYHOCTh B YUCIIOBOM
pacuere, 1100 B OKOHYATEJIbHOM BBIPAKEHUH €CTh HE3HAUUTEbHAS
HNOTPEIIHOCTh, HE MEHSOIIAsl PU3NYECKON CYyTH, TUOO0 HE yKa3aHbl
€MHUIIBI U3MEPEHHS B OTBETE.

3 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
oopmiieHuto 3a1au. Pemienue B 11€J10M BEpPHOE, HO OTEPSIH MOMEHT
OT MaccChl CTEPXKHS, UJIM HENPABUIBLHO BEIOPAHO HAIIPABIICHUE
MOMEHTOB, YTO MPUBOJUT K HEBEPHOU (hopMyIie, HO YHCIOBOM OTBET
IIOJIyYE€H, 3aCUUTHIBAETCS KaK IOHUMaHUE METOJIA, HO C
CYILLIECTBEHHBIMH HETOCTATKAMH.

2.4 Texymuii koHTpPOab (TK) Ne 4 (40 muHyT)
Tema 3ansaTus: 3.2.6.®Oynnamentanbubie nojaoxeHus MKT u TepMoaAMHAMUKY U UX
MPAKTUYECKUE PUMEHEHUS.
Metoa u popma koutpoJsi: Konrponsnas padora (Ompoc)
Bua koutpoasi: [luceMenHas KoHTposibHAs paboTa 1o BapuanTtam. (BapuatuBHOCTS
oOecrieuynBaeTcs 3a CUeT U3YYEHHOTO MaTepHalia B paMKax MPOUIEHHON TeMBbI).
IIpeameTtHslii pe3yabTat: 3.11 aHanu3upoBaTh U CTPOUTH IPAPUKU U30IPOIIECCOB
3ansitue(-s1):
3.1.1.0cHoBHbIe oHATHS U ypaBHEHNUA MKT naeanbHOro rasa.
3.1.3.I'padpuueckoe mpeAcTaBICHUE U 3aKOHbI, OMTUCHIBAIOIINE U30IMPOIECCHI B ra3ax.
3.1.5.9kcnepuMeHTanbHas MPOBEPKA ra30BbIX 3aKOHOB JIJI1 U30IPOLIECCOB.
3.1.6.9xcnepuMeHTanbHas MPOBEPKA ra30BbIX 3aKOHOB I U30IPOLIECCOB.
3ananue Nel (10 muHyT)
[To 3amanHOMY TpaduKy ITUKIIA UACATHHOTO Ta3a MOCTOSTHHOW MacChl B KOOpIMHATaX p-V
(m30TepMa, n300apa, H30X0pa) MOCTPONTE ATOT Ke MUK B ocsax V-T u p-T, yKkaxuTe Ha
Ka)KJIOM Y4acCTKe Ha3BaHUE U30IpoIlecca U 000CHYHTE COOTHOIIICHUE TEMITEpaTyp B
TOYKaX.

Ouemca Hokazamenu OUEHKU
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5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odbopmienuto 3aaad. [luki B ocax V-T u p-T noctpoeH 6e3 ommboK ¢
coOJI0/IeHneM MaciTaba v Mocjiae10BaTeIbHOCTH TOYEK, Ha KaXKIOM
y4acTKe MOJANKUCAHO HA3BAHUE MIPOIIECCa, COOTHOLIEHUS TEMIIEPATYp B
y3JIOBBIX TOUKaX 00OCHOBAHBI YEPE3 YPABHEHHUE COCTOSIHUS C
YKa3aHUEM CPaBHEHUA p U V, TaHbl NOSICHEHUS [T KaXKJI0T0
nepexo/a.

4 3aaHne BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiteHuto 3aaa4. Ll B 00enX HOBBIX CHCTEMaX KOOPAUHAT
MIOCTPOECH B I1€JIOM BEPHO, HO JIONYIIEHBI 1—2 HETOUHOCTH, Ha3BaHUS
MIPOIIECCOB yKa3aHbl HA BCEX y4aCTKaX, COOTHOIICHHS TEMIIEpaTyp B
TOYKax MPHUBEJICHBI 0€3 rpyObIX omMO0K, HO 000CHOBaHNE HETIOJTHOE
100 JTaHO TOJIBKO IS YaCTH TOUCK.

3 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmienuto 3anad. [loctpoeH TOIBKO OJIUH U3 TPEOYEMBIX
rpaduxoB (V—T unu p—T), mubo Ha rpaduKax ecTb MPUHITUITHATIBLHBIC
MCKQKECHMUSI, Ha3BaHUS MPOIIECCOB YKa3aHbl HE BE3/I€ WM HEBEPHO,
COOTHOIICHHSI TEMITEpPaTyp JTUO0 OTCYTCTBYIOT, JTMOO MPOTHBOPEYAT
rpaduky p—V, 000CHOBaHME HE MPHUBEIECHO MJIH OMUO0YHO.

IIpeameTHslii pe3yabTar: 3.12 TpoU3BOAUTH pacyeT MapaMeTPOB UIEAIBHOIO rasa C
HCIIOJb30BaHueEM ypaBHeHUs Kitaneiipona—MennaeneeBa

3ansaTue(-1):

3.1.2.YpaBHeHue cocTogHus naeanpHoro raza Menneneesa-Knanenipona u
TEpMOJIMHAMHUYECKAs TEMIIEpaTypa.

3.1.4.1Tpumenenne ocioB MKT npu pemenuu 3agad.

3ananue Nel (10 MuHYT)

B BepTuKaIbHOM HUIMHAPE M0l HEBECOMBIM TEIJIOHEIPOHUIIAEMBIM MOPIIHEM
wiomaasio 50 cM? HaxoauTcs a3oT npu 27 °C, mopuieHs yaepKuBaeTcs aTMOChepHbIM
napyienuemM 10° ITa Ha BeicoTe 20 ¢M OT JiHA, 3aTeM ra3 HarpeBatoT A0 127 °C, u nopiieHb
nepemeraercs 0e3 Tpenus. Mcnonb3ys ypaBuenue Knaneipona—Menneneena,
OMpENENIUTE MAacCy a30Ta MO/ MOPUIHEM, BBICOTY NOJbEMa MOPILIHSA I10CIIE HarPEBAHUS U
OTHOIIICHUE CPEIHUX KBAJIPATUUHBIX CKOPOCTEH MOJIEKYJI ra3a B KOHEUHOM U Ha4YaJIbHOM
COCTOSIHUSIX.

Ouenka Ilokazamenu ouenku
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5 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
othopmienuto 3agad. IIpaBubHO nepeBeieHbl BCE €TUHHIIbI
U3MEpPEHUs], BEpPHO Haii/leHa Macca a30Ta U3 ypaBHEHHS COCTOSHUS,
NpaBUIBHO OMpe/esieHa KOHEYHAsl BEICOTA MOPIIIHSA Yepe3
PONOPIMOHATILHOCTE 00beMa a0COIIOTHON TeMIlepaType npu
TIOCTOSTHHOM JIaBJICHUU, BEPHO BHIUMCIICHO OTHOIIICHUE
CpeIHEKBaIPATUYHBIX CKOPOCTEH, BCE apu(PMETUIECKUE PACUCTHI
0€301I1O0YHBI.

4 3aanue BBHIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1ay. Perienue B 11e10M BEpHOE, HO JOIYyIICHA
omnOka. BepHo HaiiieHbl 1Ba MyHKTA U3 TPEX, a TPETUM COACPIKUT
BBIYHMCIIUTEIBHYIO OIKUOKY MM HEBEPHO MHTEPIPETUPOBAH — B
1ea0M (PU3NYECKUid MOAXO0 ] COXPAHEH.

3 3aaHue BBIITOJIHEHO B COOTBETCTBUH C TPEOOBAHUSIMH K
odopmiteHHIO 3a1a4. PenieHne 1eMOHCTPUPYET IIOHUMaHUE
OCHOBHBIX HJICH, HO COACPKHUT CYIIIECTBEHHBIC OIMMOKHU B
YPaBHEHHSX, OJUH U3 TPEX TPEOYEMbIX OTBETOB OTCYTCTBYET WJIH
IIOJIHOCTBIO OIIMOOYCH, a JIBAa IPYTUX PEIICHBI C 3aMETHBIMU
HEI0YETaAMHU.

IIpeameTHslii pe3yabrtar: 3.13 dhyHIaMeHTAIbHBIC 3aKOHBI TEPMOJUHAMUKHU U TA30BBIX
cMecen

3ansaTue(-1):

3.2.1.BHyTpeHHsIsl 3HEPTUS U CIIOCOObI €€ N3MEHEHHS.

3.2.4.Pabouuie IUKJIIbI TEMJIOBBIX U XOJIOUIBHBIX MAIIUH U UX YHEPTreTHYECKas

a3 pexkTBHOCTD (ITPOGECCHOHAIBHO OPUSHTUPOBAHHOE COACPKAHUE).
3.2.5.1IpuMeHeHre 3aKOHOB TEPMOIMHAMUKY TIPU PEILICHUH 3a]1a4.

3ananue Nel (10 MuHyT)

ChopmynupyiiTe U KpaTKo MOSICHUTE (GU3NUSCKUN CMBICT TpeX (PyHIaMEeHTaIbHBIX
3aKOHOB TePMOJIUHAMHKHU. {7151 KaK10T0 3aKOHA MPUBEAUTE OJWH IMPUMEDP U3 MPAKTUKH.

OueHKa Hokazamenu OUEHKU

5 Jlanbl TouHbIE (DOPMYIUPOBKHU BCEX TPEX 3aKOHOB, PACKPHIT
(bU3HYECKUI CMBICIT Ka)KJI0T0 3aKOHA 0€3 OMMOOK, TPUBEICHBI
KOPPEKTHBIE U pa3HO00pa3HbIe IPUMEPHI U3 MTPAKTUKH, IPUYEM
IIPUMEPHI IBHO WIUTIOCTPUPYIOT COOTBETCTBYIOIIMI 3aKOH. OTBET
JIOTUYEH, NMOCIEA0BATEIIEH, HET JIMIUHEN HH(OpMaLUK.

4 [TpuCyTCTBYIOT BCE TPU 3aKOHA, CMBICT U IIPUMEPHI - OJTHAKO
JOMYLIEHBI 1-2 HETOYHOCTH, JTMOO IPUMED ISl OJJHOTO 3aKOHA HE
MPUBEJEH, HO B OCTAJIbHOM OTBET BEPEH.
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3 Yka3aHbl TOJBKO JBA 3aKOHA U3 TPEX, INOO JJIsl ABYX 3aKOHOB HET
IPUMEPOB, TUO0 PUBNICCKUIN CMBICI ITOJMEHEH MIEPecKa3oM
(bOpMYJIMPOBKH WJIU COACPKUT IPyObIe OIIHMOKHU.

IIpeameTtHslil pe3yabTar: 3.14 TpOU3BOINUTH pacUET SHEPrETUUECKHUX ITAPAMETPOB
TEPMOJIMHAMUYECKUX CUCTEM

3ansaTue(-1):

3.2.2.1lepBoe HaAYaI0 TEPMOJUHAMUKU U aIMa0ATHBIN MPOIECC.

3.2.3.BTopoe Hauano TepMOAMHAMUKA U HEOOPATUMOCThH IPUPOTHBIX TPOIIECCOB.
3ananue Nel (10 muHyT)

W neanbHBINH OJHOATOMHBIN T'a3 B KOJIWYECTBE V=2 MOJIb H300apHO HarpeBaroT OT
temrepatypsl 7,=300 K no 7,450 K. Onpenenuts paboTy, COBEPIICHHYIO Ta30M,
3MEHEHUE BHYTPEHHEN YHEPIUHU, KOJIMYECTBO TEIUIOTHI, IIOJIYYEHHOE Ia30M.

Ouemca Hokazamenu OUEHKU

5 3aiaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopMiieHuI0 3a1a4. BepHo 3amucanbl BeIpakeHus JUisl paboThI rasa,
M3MEHEHUs] BHYTPEHHEN SHEPTUU U MOJTYUYEHHOI0 TeIlia, MPaBUIbLHO
BBITIOJTHEHBI YUCJICHHBIC PACUETHI C YKA3aHUEM €JIMHUI] U3MEPECHHUSI.

4 3aaHne BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiteruto 3aga4. OOmMA X0 BEpEH, BCE HEOOXOIUMBIC
COOTHOIIICHHUSI 3aITMCaHBI, HO JOIYIIeHa OJ{HA BEIYUCIUTEIbHAS
OLIMOKA WJTU MPOMYIIEHbl €AUHUIIBI U3MEPEHMS, THOO HE yKa3aH sIBHO
BU/I TEIUIOEMKOCTH, HO YUCIIOBOM OTBET B 1I€JIOM COOTBETCTBYET.

3 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUSIMH K
odopmieHuto 3amad. 3amrcana xoTs Obl 0JTHA TTpaBUiIbHAS (hopMmyIa,
HO TeperyTaH THII TPOLECcCca, Wi UCTIOIb30BaHa HE Ta TEINIOEMKOCTb,
WM YUCIIEHHBIE OTBETHl (PU3NYECKU HEPEATUCTUYHBI.

2.5 Texymuii koutpoJasb (TK) Ne 5 (30 MmunyT)
Tema 3ansTus: 3.3.7.Knaccudukaius arperaTHbIX COCTOSSHUNA U TEPMOJIMHAMUYECKHE
yciioBUs (Pa30BbIX MEPEXOIOB.
Metoa u ¢popma kouTpoJsi: Kourponwsnas padota (Ompoc)
Bua kontpoas: [lucekMenHas KOHTposibHAs paboTa 1o BapuanTam. (BapuatuBHOCTb
oOecreynBaeTcs 3a CUeT U3YYEHHOr0 MaTepHalia B paMKax MPOWIEHHON TEMBI).
IIpeameTHblii pe3yjabTat: 3.15 OCHOBHBIE MOHATHS YUEHUSI 00 arperaTHbIX COCTOSIHUSIX:
¢baza, pazoBbiec mepexoibl, pa30BbIE AUATPAMMBI, TPOWHAS TOYKA
3ansitue(-11):
3.3.1.®@a30Bble NEepexobl U CBOMCTBA HACHIIIEHHBIX TAPOB.
3.3.5.®u3nuecKue XapakTepUCTUKU TBEPAOTO COCTOSHUS BEIIECTBA.
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3amanue Nel (15 MuHyT)

Onummte $azoBbld nepexoa BTOPOro poaa. Yem oH NPUHUMIIAAIBHO OTIMYAETCS OT
dazoBoro nepexoa nepsoro poaa? [Ipuseaute aBa npumepa u3 Gu3nku (He 00sS3aTEIBHO
Y3 MOJIEKYJISIPHOW (DU3UKH).

Oueuka Ilokazamenu OUEHKU

5 OTBeT comepkUT YeTkoe onpeneneHue dazoporo nepexona Il pona,
OPUHIIMITHAIBHOE OTJIMYKE OT | pojia yKa3aHO MUHUMYM IO TPeM
MyHKTaM, IPUBEACHBI 1BA KOPPEKTHBIX (DU3UUECKUX MPUMEpa U3
pa3HbIX 00yacTel, Bce POpMyIUPOBKH (PUBHUECKU CTPOTHE U O€3
OIIUOOK.

4 OTBeT B LIEJIOM BEPEH, HO IONYILIEHA OJHAa HETOYHOCTb, TU0O
OTCYTCTBYET OJIHO U3 KIIFOUEBBIX CBOMCTB, JINOO HE MOJYEPKHYTO
pasiinure B CHMMETPHH.

3 OTBeT MOBEPXHOCTEH: AaHO TOJIbKO orpejaenenue nepexonaa Il pona
KaK «1epexojia 0e3 TeroTh, OTJINYKe OT | pojia cBeeHO UMb K
OJIHOMY TNPHU3HAKY, IPUMEPHI HEBEPHBI WU OTCYTCTBYIOT, €CTh
CYIlIECTBEHHbIE (DU3UUECKUE OIIHOKHU.

IIpeameTtHblii pe3yabTat: 3.16 NPUMEHATh AHATUTUYECKHUE U TPAPUUECKUE METOIbI
pacuera napaMeTpoB (ha30BbIX MEPEXOI0B

3ansitue(-11):

3.3.2.®usnueckre XapakKTepUCTUKU KUJIKOTO COCTOSIHUS BEIIECTBA.
3.3.3.0npeaenenue kodppuIMeHTa MTOBEPXHOCTHOTO HATSKEHUS )KHIKOCTH
CTJIArMOMETPUYECKUM METOJIOM.

3.3.4.0npenenennie ko3P puimeHTa NOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH
CTaJarMOMETPUUYECKUM METOIOM.

3.3.6.IIpakTrueckoe MpUMEHEHUE MapaMeTpoB (Pa30BbIX MEPEXO0B U arperaTHbIX
[IpEeBPaLICHUM.

3aganue Nel (15 MuHyT)

Ha pucynke npencrapiieHa quarpaMma (pa3zoBbIX MEPEXOI0B.

t,C
A

{., Mmun
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OnummTe Kaxablid U3 MPOIECCOB, MPEACTABICHHBIX HA TpaduKe, U YKaXKHUTE,
COOTBETCTBYIOILYIO (POPMYITy AJI pacyeTa KOJIMYECTBA TEIJIOThI, 3aTPAu€HHON Ha
NIEPEXO/T BEIIECTBA U3 OJTHOIO COCTOSIHUS B APYTO€ IS KaXKI0TO MPOIIECCa.

Oueuka Ilokazamenu OUEHKU

5 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmienuto 3anad. CTyaeHT 0e301MO0YHO UACHTUPHUITUPYET BCE
1sATh (Da30BBIX IEPEXOAOB/HATPEBAHMI HA TUATPAMME, JIJISl KaXK0TO
KOPPEKTHO 3alUCHIBACT (POPMYITY pacueTa KOJTUYECTBA TETUIOTHI C
000CHOBaHHEM BHIOOpA yIETHHON TETUIOEMKOCTH WJIH YACIbHOM
TEIUTOTHI TIEPEX0/1a, YYUTHIBAET 3HAK MPOIIECCa U MOSCHSCT
(GU3NYECKUI CMBICIT TOPU30HTAIBHBIX U HAKJIOHHBIX YYaCTKOB,
BKJIFOYasi 00BSICHEHUE TTOCTOSTHCTBA TEMIIEPaTy Pl TP (ha30BOM
nepexo/ie.

4 3aaHne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopmiienuto 3a1ad. CTyZ€HT BEpHO ONHUCHIBAET BCE OCHOBHBIE
IPOLIECCHI, HO HE YKa3bIBA€T 3HAK TEIUIOTHI AJIs1 OOpPAaTHOTO Mpoliecca,
WM ITyTaeT Ha3BaHUS yJIeTbHBIX BEIMYUH WIH MPOMYCKAET OJIUH U3
HAKJIOHHBIX YYaCTKOB, UJIM JaeT HEMOJIHOE 000CHOBAaHKE BHIOOpA
bopmyJIBL.

3 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUSIMH K
oopmiienuto 3anau. CTyZAeHT MPaBIUIIbHO HA3bIBAET HE MEHEE TPeX
MPOIIECCOB U3 IISITH, 3aITUCHIBACT (POPMYIIBI SISl HATPEBAHUS U XOTS
ObI 0THOTO (Ha30BOTO MEPEX0/1a, HO IMyTAET YUYACTKH HArpeBaHUs
KUIKOCTH U Mapa, Wik He paznudaeT. He oObsCHIET TOpU30HTAIbHBIC
IUTOMIAKH, JTMOO HE YKa3bIBAET €AMHUIIBI U3MEPEHUS U HE pa3inyacT
MOTJIOIIEHUE U BBIJICJIICHUE TEILIa.

2.6 Texymuii koHTpoJb (TK) Ne 6 (40 MuHyT)
Tema 3anaTus: 4.2.9.051eKTpoCTaTUKA U 3aKOHBI IIOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA.
Metoa u popma kontpoJs: IIpaktuyeckas padora (Ompoc)
Bua konTpoas: [luceMeHnHas KOHTposibHAs paboTa 1o BapuanTam. (BapuatuBHOCTB
o0ecrneunBaeTcs 3a CYeT U3YUEeHHOT0 MaTeprasa B paMKax MpPOMIEHHOMN TeMBI).
IIpeametHslii pe3yabrar: 3.19 3akoH OMa 7151 TOJTHOM 1ienu
3ansiTue(-1):
4.2.1.0cHOBHBIE MApaMETPbI U 3aKOHBI TOCTOSIHHOTO AJIEKTPUYECKOT0 TOKA.
4.2.3.0npenenenue yaeabHOro CONPOTUBIIEHUS TPOBOAHUKA C OMOILBIO PEOXOPA.
4.2.4.0npenenenue yaeabHOrO CONPOTUBIIECHUS TPOBOAHUKA C IIOMOILBIO PEOXOPAA.
4.2.7.PaboTa 1 MOIIIHOCTh 3JIEKTPUUYECKOIO TOKA.
3ananue Nel (8 MmunyT)
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Cdopmynupyiite 3akon OMa Jyist HOJTHOM enu. 3anumuTe ero popmyiy. Packpoiite
¢usnueckuit cmbicit /]C 1 BHYTpEHHETr0 CONPOTUBIIEHUS. Y KAKUTE, YEM OTINYAETCS
IIOJIHAS LEMb OT y4acTKa LIETH.

Oueuka Ilokazamenu OUEHKU

5 Bepao chopmynupoBan 3akon OMa J1st IOJTHOM TN, 3amrcaHa
BepHas hopmyna, 1aHo TouHoe ¢usznueckoe TonkoBanue I/1C u
BHYTPEHHETO COMPOTHUBIICHUS, a TAKKE YETKO U apTyMEHTUPOBAHHO
OOBSICHEHO PA3IMUMe MEXKIY MMOTHON LEMbI0 U YY4aCTKOM IIEIH,
WCIIOJIb30BaHHA KOPPEKTHAs (hu3nyecKass TEPMUHOIOTHS.

4 [TpaBuiabHO cPOopMyNIHPOBAH 3aKOH, 3anMcaHa (Gopmya, paCKpPbIT
¢usnueckuit cmpicit J/]C 1 BHYTPEHHEr0 CONPOTUBIICHUS B LIEJIOM
BEPHO, HO JOIMYIIEHbI HETPyOble HETOYHOCTH, a OTJINYHE TTOJTHON
LEMH OT y4acTKa 00bsICHEHO 0e3 rpyObIX OolUO0K, HO MEHEe
JETAIBHO.

3 BocnpousBenena ocHoBHas ¢hopmyiia, T1aHO TPUOIM3UTEIIBHOE
nonuManue J/[C, HO He pacKpbIT PU3NUECKUN CMBICT BHYTPEHHETO
CONPOTHUBJICHUS WU 00BSICHEHHE OIITMOOYHO, a TAK)KE HE YETKO JIaHO
OTJIMYME TTOJTHOM LIETHU OT y4acTKa.

IIpeamerHsIit pedyabrar: 3.20 TpOU3BOANUTH PACUET CIOKHBIX PA3BETBICHHBIX LIENIEN C
ucnoip3oBanueM npasui Kupxroga

3ansTue(-1):

4.2.2 TlpaBuna Kupxroda u coequHeHNE MICTOYHUKOB TOKa B OaTapero.
4.2.8.IlpuMeHeHne 3aKOHOB MTOCTOSTHHOTO AJIEKTPUYECKOTO TOKA MPU PEUICHUHU 3aay.
3ananue Nel (8 MmunyT)

Ha pucyHke npencraBieHa cxeMa 3JIEeKTPUUECKOM LEMH.
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Paccuurars Toku B BeTBsX npu £,=20 B, £,=10 B, £;=15 B, R;=5 Om, R,=4 Om, R;=6
Owm, R,=2 Owm, Rs=8 OM.

Oueuka Ilokazamenu OUEHKU

5 3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmienuto 3amad. CocTaBieHa MoOJHASA CUCTEMa YpaBHEHUH, BCE
TOKHU BETBEH HalI€Hbl YHCIEHHO TIPABMWIIHHO, BHITIOJIHEHA MTPOBEPKA
OanaHca MOIIHOCTEN, OPOpMIIEHUE aKKYpaTHOE, €TMHUIIBI U3MEPEHUS
yKa3aHBbI.

4 3aiaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopMieHuto 3a1a4. Permenue coep XUt apuhMEeTHIECKYIO OLIUOKY
B OJIHOM M3 TOKOB IIPU BEPHO COCTABIICHHOM CHUCTEME, THOO HE
BBITMIOJIHEH WJIM BBITIOJIHEH C Ipy00ii MOTPEeIIHOCThIO OamaHC
MOIITHOCTEH, HO OOITUI X0 pEIIeHNUs K METOJT BBIOpaHbI BEPHO.

3 3ajaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHHIO 3a7a4. B perenun npucyTcTByeT NPUHIUITHATBHO
BEpHasl Ujiesi, HO HEBEPHO COCTABJICHO 2 U 00Jiee YpaBHEHUS WU
CUCTEMA pPEIlIeHa HEMPaBUIIbHO U3-3a IPYyObIX alIre0pandecKux
OIMOOK, B pe3yIbTaTe YEro HaIeHbl HEBEPHBIC 3HAYEHUSI TOKOB
(Oomee yeM B IBYX BETBSX), OaaHC MOIITHOCTEH HE CXOAUTCS WA
OTCYTCTBYET.

IIpeameTHslii pe3yabTart: 3.21 TpoU3BOINUTH pacyeT MapaMeTpoB MOJTHOM 1enu (¢
Y4E€TOM BHYTPEHHETO COMPOTUBIEHUs nctounuka) u DJ{C unayKimu
3ansaTue(-s1):
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4.2.5.0npenenenue sekrpoasmxkyiei cuibl (3C) u BHyTpeHHEro ConpoTUBICHUS
MCTOYHHMKA TOCTOSIHHOT'O TOKA.

4.2.6.0npenenenne 3/]C 1 BHyTPEHHETO COMPOTUBIIEHUS UCTOYHUKA ITOCTOSHHOTO TOKA.
4.2.8.IlpuMeHeHnE 3aKOHOB ITOCTOSTHHOTO JIEKTPUYECKOTO TOKA IPU PELICHNH 3aa4.
3ananue Nel (8 MunyT)

HcTo4uHMK TOKA UMEET 3JIEKTPOABMKYILYIO cuily 12 B u BHyTpeHHee conpoTusiieHue |
OM. K HCTOYHMKY MOJKITIOYAIOT PE3UCTOP C IEPEMEHHBIM CONPOTUBIECHUEM R.
PaccuuraiiTe cuity TOKa B LIEIU, HAIPSDKEHUE HA BHEILIHEM PE3UCTOPE U MOIHOCTB,
BBIJICJISIEMYIO BO BHELIHEHW LIeTH, 17151 ABYX ciydaeB: R;=11 Owm; R,=0,2 Om. Onpenenure
MaKCHUMAaJIBHYIO ITOJIE3HYIO0 MOITHOCTh, KOTOPYIO MOXHO ITOJIYYUTh OT JTaHHOTO
UCTOYHHKA.

OMBHKa Hokazamenu OUEHKU

5 3agaHue BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiienuto 3aaad. [IpaBuibHO 3anucaHbl BCe HEOOXOUMBbIE
3aKOHBI, 0€30IMO0YHO BHITTOJIHEHBI PACUEThl CUJIbI TOKA, HATTPSAKEHUS
Y MOITHOCTH JJisl 000MX 3HAYE€HUM CONMPOTUBIICHHUS], BEPHO
onpeJiesieHa MaKCUMalibHas MOJIE3Hasi MOIHOCTh, KOTOPYIO MOKHO
MOJYyYUTh OT UCTOUYHMKA, PUBEICHBI €AMHUIIBI U3MEPEHHUS BCEX
BEJIMYMH M CJICJIaH Y€TKUH BBIBOI.

4 3afaHue BHITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHHIO 3a1a4. PerieHue coaepkuT Bce OCHOBHbIE (hU3NYECKUE
3aKOHBI U BEPHBIE YHCIIOBBIE OTBETHI JjIsl 000X COMPOTUBJICHUHN U
JUISt MAKCUMAJTbHOW MOIITHOCTH, HO OTCYTCTBYIOT €TUHUIIBI
U3MEPEHUS UK HE CJIeTIaH BBIBO/I, TM00 B IPOMEKYTOUHBIX
BBEIYHCJICHUSAX €CTh apu(pMeTHIeCcKas OIIMOKa, HE BIMSIONMIAs Ha
KOHEYHBIN pe3yJIbTaT IO CMBICITY.

3 3a/laHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMU K
odopMIIeHHIO 3a1a4. 3allUCaHbl OCHOBHbBIC 3aKOHBI, HEOOXOIUMBIE
JUISl pELIEHUS, BBITIOJIHEHbI paCYEThl CUJIbI TOKA, HAMIPSIKEHUS U
MOILIHOCTH XOTs OBl JIJIs1 OTHOTO U3 JIBYX CONMPOTUBIIEHUN 0€3 rpyOBIX
OLIMOOK, C/IeJlaHa MOMNBITKA HAMTH MaKCUMAJIbHYIO MOJIE3HYIO
MOILHOCTb. Penienne HenoysiHoe WK COACPKUT CYIIECTBEHHbIE
BBIYHCIIUTEIbHBIE OLIMOKU, HO IEMOHCTPUPYET HOHUMAHHE
KJIFOYEBBIX UJIEHN 3aa4H.

IIpeamMeTHbIii pe3yabTat: 3.17 OCHOBHBIE MTOHSITHUSA JICKTPOCTATUKN: TOTEHIIHAI
3JIEKTPOCTATUUYECKOTO MOJIs, Pa3HOCTh MOTEHIIUATIOB, TUAJICKTPHUK, OJISpU3aIUs
JUAJIEKTPUKOB

3ansitue(-s1):
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4.1.1.OmeKTpoCTaTUUECKOE TTOJIE U €TO XapaAKTEPUCTUKHU U 3aKOHBI.

4.1.2.PaboTa 3JIeKTPOCTAaTUYECKOTO MOJIS MO MEPEMEILICHHIO 3apsija.

3aganue Nel (8 MmunyT)

3anuinTe U TPOKOMMEHTUPYHTE (POPMYJITY CBSI3M HANPSKEHHOCTH U PA3HOCTU
MOTEHIUAJIOB JUIsl OMHOPOAHOTO 1oJs. [losicHuTe, 4TO MPOUCXOAUT C 3TUMHU BEIMYMHAMU
IIPU BBEJICHUHU JUAJICKTPHKA.

Ouenka Ilokazamenu ouenku

5 Bepho 3anucana ¢hopmysia CBSI3U HAPSHKEHHOCTH U Pa3HOCTH
MOTEHINAIOB, O0BACHSIET PUINYECKUIM CMBICI, KOPPEKTHO YKa3bIBaET
ycioBue npuMeHeHus. [Ipu BBeleHUN TUAJIEKTPUKa OAPOOHO
pazoupaet nBa ciyuas. OTBET JJoruyeH, 6e3 OIMOOK, C
WCITOJIb30BAaHUEM MTPABUIILHBIX 0003HAUYCHUN 1 €UHUI] U3MEPEHUSI.

4 3ammcaHa oCHOBHas (popMyJia CBsI3U, HO TOMYCKAeT HETpyObIe
norpemrHocTy. [Ipu BBeIeHNN AMAIEKTpUKA MPABIIIBHO YKA3hIBAET HA
YMEHBIIIEHUE HANPSDKEHHOCTH U Pa3HOCTH MOTEHIIUAIOB, HO HE
pazoupaet ob6a pexxumMa padoThl HCTOYHHKA, JIMOO HE OOBICHSET
NPUYUHY Yepe3 MOJSIPU3AINI0, OJTHAKO B OCHOBHOM JIEMOHCTPUPYET
noHuManue 3¢ dexra.

3 3anucana gopmysia CBSI3U, HO HE TPOKOMMEHTUPOBAH €€ CMBICI WIH
MyTaeT MOHSATHS HAMPSHKEHHOCTH | MoTeHIana. [Ipu BBeneHnn
JUDJICKTPHKA JIWII YIIOMUHAET 00IIIee M3MEHEHNE, HO HE YKa3bIBACT
KOA((PHUIMEHT MPONOPIIMOHATBHOCTH, HE PAa3INYaeT Cydau ¢
MCTOYHUKOM U 0€3 HEeTo, He OOBSICHIET MeXaHu3M siBlieHus. OTBeT
COJIEP>KHUT CYIIECTBEHHBIE OITUOKU MM KpaitHe KpaToK,
JIEMOHCTPHPYSI JTUIIH IIOBEPXHOCTHOE 3HAHUE BOIPOCA.

IIpeameTHslii pe3yabTar: 3.18 TpOU3BOINUTH pacyeT MapaMETPOB AIEKTPOCTATUUECKUX
TIOJIEN U DIIEKTPUYECKUX EMKOCTEU

3ansaTue(-1):

4.1.3.0meKkTpocTaTuka KOHACHCATOPHBIX CTPYKTYP.

4.1.4.IlpuMeHeHnEe OCHOB IEKTPOCTATUKH IIPU PEIICHUH 3a1a4.

3ananue Nel (8 MunyT)

PaccunTaiiTe HaNps>KEHHOCTh 3JIEKTPOCTATUYECKOTO MOJIS B JIFOOOM TOUKE MEXTY
OOKJIaJIKaMH, Pa3HOCTh MOTEHIINAIOB U 3JIEKTPOEMKOCTh CPEPUUECKOr0 KOHIEHCATOpa C
paaumycamu 00kIanok R; =5 cm u R, = 10 cm, Hecymux 3apsansl g; = +2 uKn u ¢, =—1
HKJI COOTBETCTBEHHO, a TAK)KE DHEPIUIO, 3aIIaCEHHYIO B I10JIE€ KOHAEHCATOPa.

Ouemca Hokazamenu OUEHKU
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5 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
oopmiienuto 3a1au. BepHo 1 000CHOBaHO 3amucaHa HalPsHKEHHOCTb
C MOSICHEHUEM, [T0YEMY MEXY OOKIIaIKaMH I10JI€ 3aBUCUT TOJBKO OT
3apsifa. 1IpaBuIbHO BBIYMCIIEHBI PA3HOCTH IIOTEHIIMAIIOB,
AIEKTPOEMKOCTb U SHEPTHUSL, €AUHUIBI U3MEPEHHUSI TIEPEBEICHBI BEPHO,
OTBETHI JJaHbI C TOYHOCTHIO 2—3 3HaYAIIUX HUPP U pa3MEPHOCTIAMH,
BEPHBI MAaTEMATUYECKHUE PACUETHI, CACIAH PUCYHOK C YKa3aHUEM
HaIIpaBJICHUH TOJISL.

4 3a/1aHue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmieHuto 3a1ad. J[an BepHOE pelleHre, HO HE MOsSICHEeHa
HE3aBUCUMOCTh HAMPSHKEHHOCTH OT BTOPOTO 3apsifia MEXy
oOKIagKamMu, MO0 omuodKa B K0d(PUIIMEHTE MTPU pacyeTe EMKOCTH
WM HanpsDKeHHOCTH. He yka3zaHa equHuIla U3MEPEHUS B OJTHOM W3
OTBETOB, HET MOSICHEHUS BHIOOpA 3HAKA PA3HOCTH MOTEHIIUAJIOB.

3 3aaHne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3anad. BepHo HaiiieHa X0Tsa Obl OJJHA BETMYMHA U3 TPEX
B SIBHOM BH/JIE€, OCTAJIbHBIC YACTH COJEPKAT IPpyObIe OMIMOKH, SJHEPTHUS
paccunTaHa uepe3 HeBEpHYI0 (opMyIry, THOO0 HE MPOBEICH MEPEBO/T
eIMHUI U3MEPEHMsI, HO XOJI pacueTa MoHsATeH. Pemenue noBeaeHo 10
YHCIIOBOTO OTBETA XOTS OBI IO OAHOMY ITYHKTY.

2.7 Tekymuii kouTpoJb (TK) Ne 7 (40 MunHyT)
Tema 3ansaTus: 4.4.6.O1€KTpUYECKUE IPOLIECCHI B CPENAX U MATHUTHBIX
B3aNMOJICHCTBUMN.
Meton u popma kontpoJsi: KonrpoarsHas padora (Onpoc)
Bupa konTpoas: [lucbMeHHast KOHTpoJibHas paboTa 1o Bapuantam. (BapuatuBHOCTH
o0ecreunBaeTcs 3a CYeT U3YUEeHHOI0 MaTeprasa B paMKax MpPOIEHHOM TeMbI).
IIpeameTHbIil pe3yabTar: 3.22 OCHOBHBIE IOHATHS 3JIEKTPUUYECKOIO TOKA B CpeAax:
TEPMORJIEKTPOHHASI SMUCCHS; COOCTBEHHAs M PUMECHAs! POBOJIUMOCTH; P-N EPEXO]T
3ansaTue(-s1):
4.3.1.9neKkTpu4ecKuii TOK B MeTajiaXx U BaKyyMe.
4.3.4.®usnueckre aCHeKT dJIEKTPUUECKOTO TOKA B PA3JIUYHBIX CpEax.
3amanue Nel (10 MuHyT)
OnummTe MEXaHU3Mbl FT€HEepaluy CBOOOJHBIX HOCUTENEH 3apsiia B BAKyyMe U
NOJIyIPOBOJHUKAX.

Oueuka Ilokazamenu OUEHKU
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5 [ToTHOCTBIO PACKPBITHI OCHOBHBIE MEXAHU3MbI TEHEPAIIMH CBOOOHBIX
HOCHTEJIeH U B BAKyyM€ U MOJIYITPOBOTHUKAX, OMKCAaHa POJIb PaOOThI
BBIX0/1a, 3aMPEIICHHON 30HbI, TYHHEJIMPOBAHMSI, OTBET JOTHYECH,
rpaMoTeH, 0e3 GaKTUUEeCKUX U TEPMUHOJIOTHYECKUX OIIHOOK.

4 Ha3Bansl He MeHee TPEX MCXAaHU3MOB IJIs1 BAKYyMa U ABYX-TPEX AJIA
MMOJIYIIPOBOJAHUKA, CYTh KAXKA0OI'0O MCXaHHU3Ma IICpCaaHa BEPHO, HO HE
YIIOMAHYTA POJIb JJICKTPHUYICCKOI'O ITOJIA IIPpU aBTOOMUCCHHA UJIN
OTCYTCTBYCT OMH U3 BTOPOCTCIICHHBIX MCXaHHU3MOB.

3 PaccMOTpeH TOJIBKO OAMH ITYHKT M3 ABYX UM BTOPOU KpanHE
MOBEPXHOCTHO, MepeYMCIIeHbl 1—2 MexaHu3Ma reuepauuu 0e3
00BsACHEHHS PU3NYECKON TPUUMHBI, HE YIIOMSIHYyTa padoTa BhIX0/a
JUIsL BaKyyMa WIX 3alpeleHHas 30Ha JUIs IOJTYIIPOBOAHUKA,
JIOTYIIEHBI TPyOble TEPMUHOJIOTHYECKUE OIIUOKH.

IIpeameTHblil pe3yabTar: 3.23 NPUHIUI IEUCTBUS 3JIEKTPOBAKYYMHOTO U
ra3opa3ps,AHOro MPUOOPOB U GOPMHUPOBAHKE WX BOJIBTAMIIEPHBIX XapaKTEPUCTHK
3ansaTue(-s1):

4.3.2.271eKTpUYECKUI TOK B AJIEKTPOJIUTAX U ras3ax.

4.3.3.2971eKTpUYECKUi TOK B MOJYINPOBOJIHUKAX.

4.3.4.duznyecKkre acreKkT IEKTPUUECKOT0 TOKA B PA3IMUHbBIX Cpeax.

3amanue Nel (10 MuHyT)

[IpencraBpTe CpaBHUTEIIBHBIN aHAIM3 IPUHILIUIIOB ICUCTBUS U BOJIbTAMIIEPHBIX
xapaktepuctuk (BAX) BakyyMHOro A10/1a ¥ ra30pa3psiAHOTO A0 (TUPATPOH).

Oueuka Ilokazamenu OUEHKU

5 [ToIHOCTBIO BEPHO M CAMOCTOSTEIBHO O0BSICHEHBI 00a IPUHITUIIA:
TEPMOAJIEKTPOHHAS SMHUCCHUS B BAKyyMe U yAapHasi MOHU3AIUs ra3a ¢
oOpa3oBaHUEM IJIa3Mbl B THPATPOHE, YKa3aHa PelIaromiasi poib
naBneHus ra3a. [IpaBuinbHO n300pakeHs! win onucanbl BAX o6onx
IpuOOPOB.

4 OOBsicHeHbI 00a MIPUHITKIIA, HO HE YKa3aHa PoJib OCTaTOYHOTO ra3a B
BaKyyMHOM JMOJI€ WJIM HEBEPHO Ha3BaH MEXaHU3M MOICPKaHU
paspsga. BAX onucaHbsl BEpHO B LIEJIOM, HO HE TOKA3aHO pa3Inyue B
¢dbopMe KpHUBBIX.

3 [TpuHIIHTT 0THOTO U3 PUOOPOB HE PACKPHIT MIIN OOBSICHEH C TpyOOi
omuOKo, 1100 cMemansl pusndeckue mpoueccel. [loctpoena nmm
onucana BAX Toipko ogHOTO TIpubopa, 1u00 y THpaTpOHa MOKa3aH
PEXUM HACBIIICHUS, KaK Y BAKYyMHOTO THO/A.
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IIpeamMeTHbIil pe3yabTart: 3.24 OCHOBHBIC MTOHITUA MarHeTU3Ma: MarHUTHAs UHIY KIS,
MAarHUTHBIN MOTOK, UHIYKTUBHOCTh

3ansaTue(-1):

4.4.1 . MarauTHOE MOJIe U BEKTOP MAarHUTHOW UHYKIIUU.

4.4.3.XapakTepUCTUKA MAarHUTHOTO TOJISI B BEIIECTBE.

4.4.5 IlpuMeHeHne 3aKOHOB MarHUTHOTO MOJIs PY PEUICHUH 3a]ad.

3ananue Nel (10 MuHYT)

OnumuTe OCHOBHBIC BETMYHMHBI, XapaKTepHU3yIOIIUe MarHuTHOE nojie. Ux dhusnyeckuit
CMBICJI, €IMHUIBI H3MEPECHHS U UX CBSA3U MEKIy COOOM.

Ouemca Hokazamenu OUEHKU

5 [TOJTHOCTBIO PACKPHIT PU3HUSCKHUI CMBICT BCEX YETHIPEX BEIUYHH,
BEPHO YKa3aHbl CIMHUIIBI U3MEPEHUS, TIPUBEJCHBI U MTOSICHEHBI BCE
OCHOBHBIC CBSI3U MEXIY HUMHU, OTBET JIOTHUCH, COJICPKUT (POPMYITBI U
MOsICHEHHS O0e3 OIIMOOoK.

4 [IpaBHIIbHO Ha3BaHBI U OXaPAKTEPU30BAHBI TPU BEIUYUHBI U3
YeThIpEX, SAUHUIIBI U3MEPEHUS YKa3aHbl 0€3 OMUOOK, TPUBEACHBI
OCHOBHBIE CBS3M (HE MEHEE JIBYX), HO JIOMYIIIEHA OJHa HETOYHOCTh B
OTIpEJICICHUH (PU3UUYECKOT0 CMbICIIA WK B 3alTUCH (OPMYJIbL, TUOO
OTCYTCTBYET OJIHA U3 CBSI3EH.

3 Ha3BaHbl 1B€ OCHOBHBIE BEJIMYMHBI, UX (PU3MUECKUN CMBICT U
€IMHUIIBI U3MEPEHHUS B LIEJIOM BEPHBI, HO UMEIOTCA MPOOEIBI B
NOHUMAaHUU CBA3EH MEXy BEIUUHMHAMMU, TONYIIEHbI IBE-TPU
HerpyObie OIMOKH, OTBET (pparMeHTapeH.

IIpeameTrHsIit pe3yabTaT: 3.25 NPUMEHEHHE 3aKOHOB MAarHUTHOIO I1OJIS U
AJIEKTPOMAarHUTHOW MHAYKIMM JUIsl pelieHns GU3nuecKux 3ajad

3ansitue(-s1):

4.4.2 Ilpumenenue cuiel Ammiepa u cuisl JlopeHua.

4.4.4 SIBnenue sNeKTPOMAarHUTHOM MHIYKIIMU U €€ CIEACTBUA.

3aganue Nel (10 MmuHyT)

[IpssmoyrosibHas MpOBOJIOYHASA paMKa co ctopoHaMmu 10 cM u 20 cMm HaxoauTCs B
OIHOPOAHOM MarHuTHOM nose ¢ uaaykuuen 0,5 Ti. [1mockocTs paMky TepBOHAYAIBHO
pacnoiiokeHa NePreHINKYJIPHO JUHUSAM MarHUTHOM MHAYKIMH (T.€. HOpMajb K paMKe
napajuiesibHa noJito). PamMky noBopaunBaroT Ha yroi 90° BOKpyr OJIHOM U3 €€ CTOPOH 3a
BpeMms 0,2 cekyHnbl. HaliiuTe HauanbHbI 1 KOHEUHBIM MAarHUTHBIN MOTOK Y€pe3 paMKY,
cpearoro 3/]C nHIyKIMKU IpU €€ TTOBOPOTE.

Ouemca Hokazamenu OUEHKU
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5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anay. [IpaBuibHO onpeieseHbl HaYalbHBINA U
KOHEUYHbII MATHUTHBIE MOTOKH, cpelHss J/C MHAyKINK BbIUUCIICHA
0e3 o1nOOoK, MPUBEACHBI EAUHUIBI U3MEPEHUS, 3aMMCaH aKKYPATHBIN
OTBET, IPU HEOOXOIUMOCTH CJIeTIaH MOSCHSIOUNNA PUCYHOK.

4 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmienuto 3anad. B pemennn npucyTCTBYIOT (hOPMYJIbI TIOTOKA U
O/1C, nojicTaHOBKA YMCIOBBIX 3HAYEHU, HO HEBEPHO MEPEBEACHBI
€IVHHUILIBI WIN HE YYTECHO, HAYAJIbHBIM ITIOTOK MAaKCUMAJIEH, a
KOHEYHBI paBEeH HYJIIO, HO XOJl MbICJIeH BepeH, JIM0O0 pelieHre He
COACPKUT IOSACHEHNUM, HO YUCJIICHHBIA OTBET ITPABUJIbHBIN.

3 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopmnenuto 3anau. [IpaBmibHO 3anucana Gpopmysa MAarHUTHOTO
notoka u popmyina cpeaneit 31C, caemnan BpIBOJ, UTO HAYaTbHBIN
NOTOK OTJIMYEH OT HYJIs, @ KOHEUHBIN PaBEH HYJIIO, HO TUIOLIab
HaliJileHa HEBEPHO, NTEPENYTAHO 3HAYEHNE NHIYKIUU WU BPEMEHH,
1100 MOIYyYeH HEBEPHBIM YUCIOBOM OTBET MPHU NPaBUILHOM
NOHMMaHUU (PU3UKH Mpoliecca.

2.8 Tekymuii koutpoJb (TK) Ne 8 (40 MmunyT)
Tema 3ansaTus: 5.2.7. KonebarenbHble ¥ BOJHOBBIE SIBICHUH B cpeax.
Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (Ompoc)
Bua konTpoas: [luceMenHas KoHTposibHAs paboTa 1o BapuanTam. (BapuatuBHOCTB
obOecrieunBaeTcCs 3a CYET U3YUYEHHOr0 MaTepuaia B paMKaxX MpONUJIEHHON TEMBbl).
IIpeamMeTHblii pe3yjabTaT: 3.26 MOJEIH MATEMAaTHYECKOTO M (PU3UUECKOTO MASITHUKOB
3ansitue(-11):
5.1.1.CBoOoHBIC U BBIHYK/ICHHBIE MEXaHUYECKUE KOIeOaHUs.
5.1.2. UccnenoBanue nepuoaa KojieOaHU MaTEeMaTUYECKOTO MAsITHUKA U pacueT
YCKOpPEHHsI CBOOOTHOTO MaACHUS.
5.1.3.UccnenoBanue nepuoja KojieOaHUA MaTEMaTUYECKOTO MasITHUKA U pacyeT
YCKOPEHHsI CBOOOHOTO MaICHHUS.
3aganue Nel (10 MuHyT)
N3006pa3ute MaTreMaTHYECKUI MasITHUK, 3alUIIUTE (OPMYITY JUIs pacueTa meprojia
KOJIeOaHU MasiTHUKA U OMUIIIUTE OT YEro OH 3aBUCHT.

Ouenka Ilokazamenu ouenku
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5 Bepno n3o0pakeH MaTeMaTHYeCKUH MasSTHUK ¢ YKa3aHHEM TOUKHU
MoJIBECa, HUTh, IPY3, MOJIOKEHUE PABHOBECHS, BEPHO 3alllCaHa
dbopmyia s iepruoja MasTHUKA C TTOSCHEHUEM CUMBOJIOB, YKa3aHbI
BCe (paKTOPBI 3aBUCUMOCTH 1 HE3aBUCUMOCTH, IIPUBEICHO
000CHOBaHUE TPAHUI] TPUMEHUMOCTH (OPMYJIBI, JIOTHKA OTBETA
mojHas ¥ 6e301mudoyHasl.

4 N300pakeHne MasiTHIKA BBITIOJIHEHO 0€3 YKa3aHUsI MTOJI0KESHUS
paBHOBecus, (popmyIia 3amrcaHa BEPHO, HO JIOMYIIIEHA O/THA OITMOKA B
MOSICHEHUU CUMBOJIOB WM €AMHUIIAX U3MEPEHUS, 3aBUCUMOCTD
yKa3zaHa TOJBKO OT OJTHOTO IapameTpa 0e3 YIIOMUHAHHSI
HE3aBHCHUMOCTH OT JIPYTUX MapaMeTpoB JTUO0 6€3 OTOBOPKHU O MaJIbIX
yTriax, B IIEJIOM OTBET COJIEPKATENICH, HO HE TIOJTHOCTHIO JICTAJICH.

3 N300paxeHne MasTHUKA CXeMaTHYHO, HO HUTh HE TMpsAMas WIH IPy3
HE BHU3Y, B (pOpMyJie MPOMyIIEH MHOXKUTENb 27, IePeIy TaHbl
napameTpbl, 3aBUCUMOCTb Ha3BaHa JIMIIb OT OJJHOTO (aKTopa Win
OLIMOOYHO yKa3aHa 3aBUCHMOCTb OT MacChl, OTCYTCTBYET MOSICHEHHUE
0 Ipeenax IPUMEHUMOCTH, OTBET (pparMeHTapeH.

IIpenmeTHsblii pe3yabraT: 3.27 qMHAMMKA KOJIeOATEIbHBIX IPOLECCOB: FAPMOHUYECKHM
OCLIMJUIATOP U KOJIeOATENIbHBIN KOHTYP

3ansaTue(-1):

5.1.4.MexaHn4ecKHe 1 3BYKOBBIE BOJIHBI.

5.2.4.251eKTpOMarHuTHbIE BOJIHBI U CITOCOOBI KX BO30YKICHHUS.

3apanue Nel (10 muHyT)

Jlaiite onpezenenne rapMoOHUYECKOMY ociutsitopy. [lpuBenure nBa pusmaeckunx
pUMepa CUCTEM, KOTOPbIE MOTYT OBITh OMHCAHBI MOJIEIbI0 TAPMOHUYECKOTO
ocIuUIsITOpa (OAMH U3 HUX — HE MEXAaHUYECKHIN).

OI(EHKa Hokazamenu OUEHKU

5 I[aHO TOYHOC OIIPCACIICHUC, IIPUBCIACHBI IBa BCPHBLIX (1)H3I/I‘I€CKI/IX
nmpuMepa € YKa3aHUCM COOTBCTCTBHUA IICPCMCHHBIX U XapaKTCpa
KOJ'IG63HPII>1, OTBCT JIOTHUYCCKHU CBA3CH U HC COACPIKHUT OoInOoK.

4 Omnpenenenue B 1IEJIOM BEPHO, HO HE YKa3aHa JTUHEIHAs 3aBUCUMOCTD
CWJIBI OT CMEIIICHUS WU CaMO YpaBHEHUE TAPMOHUYECKHIX
KOJIeOaHM, MPUBEICHBI IBa MPUMEPa, HO JOMYIIEHb HETOYHOCTH,
1100 ecTh 0JIHa HerpyOas omudKka B GOpMYyITHPOBKE.
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3 OmnpeaeneHue JaHO HEMOJIHO, TU00 MPUBEACH TOJIBKO OJIUH
buzndeckuit npumep, 160 06a mpuMepa MeXaHUIECKHe, 100
JOMYLIEHBI CYIIECTBEHHbIE HETOYHOCTH, UCKaXKAIOIINE (PU3NUECKHI
CMBICIT MOJICIIN.

IIpeameTHblii pe3yiabTaT: 3.28 NPOU3BOIUTH NOCTPOEHUE U aHAIIU3 TPa(UKOB
rapMOHUYECKHUX KOJIeOaHUI

3ansaTue(-1):

5.1.5.Ilpumenenne mapamMeTpoB KoJeOaTeIbHOTO IBIKEHUS MIPU PEIICHUH 3a]1a4.
5.2.6.Ilpumenenre mapamMeTpoB JIEKTPOMArHUTHBIX KOJIEOaHUH M BOJIH NP PEIICHUN
3a/1ay.

3ananme Nel (10 MuHyT)

Hcxons 3 ocunsuiorpaMMsbl Kojie0aTenbHOIro mpolecca, MpecTaBIeHHOr0 Ha PUCYHKE,
onpenenuTe aMIIuTyay A, nepuol T ¥ 4acToTy JaHHBIX KoJeOaHuil. 3anuumTe
ypaBHEHHE K0JIe0aTEIBLHOTO MpOoIecca.

X,CMA

41

|
su

Ouenka Hlokazamenu ouenku

5 3a/1aHuE BBIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMU K
odopmiieHnto 3a1a4. BepHo onpeeneHsl Bce TpU napameTpa ¢
yYKa3aHHUEM €MHMII U3MEPEHUs], ypaBHEHHE 3alllICAHO B CTAHJaPTHOM
BU/JIE C YUYETOM HadalibHOM (a3bl o rpaduKy, OTCYTCTBYIOT
BBIYHCIIUTEIbHBIE U IPapUUYECKUEe OIHUOKH.

4 3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmienuto 3anad. [IpaBuibHO HalIEHBI BCE TApaMETPhI, HO B
ypaBHEHUU yKa3aHa HauaibHas (a3a Wik BMECTO KOCHHYCa/CuHyca
MCIOJIb30BaHA HE COOTBETCTRYIOMIAs rpaduKy HyHKIIMS, UITH
JOTyIIeHa OJiHa apudMeTHYecKasi OTMOKa IPU COXPAHEHUH BEPHOTO
00111eT0 MOIX0/1a.
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3 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3aaad. M3 Tpex nmapameTpoB ornpeaesieHbl IPaBUIbHO
XOTs OBl J1Ba, OCTAJIbHBIC HAWICHBI HEBEPHO WJIM HE HaWJICHBI,
ypaBHEHUE HE 3aMMCAaHO WIH 3aIIUCaHO C IPYOBIMHU OLITMOKAMHU, HO XOJ
pelieHus OTpa)kaeT MOHWMMaHUE OCHOBHBIX OIpeJIeICHUH.

IIpeameTtHslii pe3yabrar: 3.29 TpOU3BOINUTH pAaCcUET MMAPAMETPOB AJIEKTPOMATHUTHBIX
KoJie0aHUi B UcaIbHOM KOJIeOaTeIbHOM KOHTYpE

3ansaTue(-11):

5.2.1.CBoOOAHBIC 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

5.2.2.BeIHYXI€HHBIE DJIEKTPOMarHuTHbIE Kojiebanus (mpodeccruoHaIbHO
OPUEHTHUPOBAHHOE COIEPIKAHNUE).

5.2.3.IlpousBoacTBoO, Iepeaada u moTpeOIeHNE dICKTPOIHEPTHH.

5.2.5.®u3nyecKre OCHOBBI PaINOCBA3U U PAKTUYECKOE IPUMEHEHHE
AJIEKTPOMATrHUTHBIX BOJIH.

3aganme Nel (10 MmuHyT)

AMIITUTY 12 CUJTBI TOKA MIPU CBOOOHBIX KOJIEOAHUX B KojiebaTenbHOM KoHType 100 MA.
KakoBa amrinTy1a HanpspKeHUs: Ha KOHAEHcaTope Koyie0aTeabHOTo KOHTYpa, €CIH
€MKOCTB 3TOr0 KoHJeHcartopa | Mk®, a MHIYKTUBHOCTb KaTylku | 'H? AKTHBHBIM
CONPOTUBJIEHUEM IPEHEOPEYb.

0uem<a Ilokazamenu OUEHKU

5 3aanne BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. [IpaBunbpHO 3anucana ¢popmyna ToMmcoHa, 3 Hee
BbIpaK€HA aMIUIATY/1a HAIIPSKEHMSI, BBITIOJIHEHBI BIUYMCIICHUS], 1aH
YETKUW OTBET C eIMHULIeH u3MepeHusi. OTCYyTCTBYIOT OIIMOKH B
dbopmyrax, pacueTax u pa3MepHOCTSIX.

4 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopMIIEHUIO 3a/1a4. 3aMMCAH 3aKOH COXPAHEHUsI SHEPTUU B KOHTYPE
Y PaBEHCTBO 3HEPTUM, HO HEMPABHIBHO MEPEBEACHBI €IUHULIBI
U3MEPEeHMsI, WK JIOMylIeHa apupMeTHIecKas OlmnoKa, Wil He
MOJTHOCTHIO 0OOCHOBAH MEpPeXo ] OT 3HEPruu K amruiuryaam. [pu
TOM OKOHYATEJIbHBIM OTBET YHUCIEHHO OJU30K K BEPHOMY.

3 3afaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHuto 3a7a4. Mcronb30BaH 3aKOH COXpaHEHUs DHEPTUHU B
KOoJie0aTeIbHOM KOHTYpPE, HO HEMPaBUIIbHO 3alTMCAHO COOTHOIIICHUE
MEXKy aMIUTUTyAaMU, WIK IPOIYLIEHbI TpeoOpa3oBaHus €IUHUI]
U3MEPEHUS, UM OTCYTCTBYET YHCIOBOM OTBET, MJIU OTBET MPUBEACH
0e3 ykazaHus eIuHUI] u3MepeHus. [Ipr 3ToM X011 perieHus MOHITSH 1
OCHOBHBIC (PM3UYCCKHE 3aKOHBI YKa3aHBI.
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2.9 Texkymuii koHTpoJb (TK) Ne 9 (28 MunyT)

Tema 3anaTus: 6.2.8. BoiiHOBas u reomeTpryueckas ontuka, anemMeHTsl CTO.
Metoa u popma koutpoJsi: Kontponsnas padora (Ompoc)

Buja kontpoas: [lucekMenHas KOHTposibHAs paboTa 1o BapuanTam. (BapuatuBHOCTS
oOecreynBaeTcs 3a CUeT U3YYEHHOT0 MaTepHalia B paMKax MPOUIEHHON TeMBbI).
IIpeameTHsblii pe3yabrar: 3.30 3aKOHBI TEOMETPUUYECKON U BOJIHOBOM ONTHUKHU
3ansaTue(-1):

6.1.1.OCHOBHBIE TOHATHS U 3aKOHBI TEOMETPUUYECKON ONTHUKH.
6.2.1.B3aumMoaencTBre CBETA C BEMIECTBOM.

6.2.3.IlapameTpsl 1 MpaKTUYECKOE MPUMEHEHHE TUPPAKIIUH CBETA.
6.2.6.IlocTynatel cnenuanbHOW TEOPUU OTHOCUTEIHLHOCTH U MIPEAEIIbI KIIACCUYECKON
MEXaHHKHU.

3ananme Nel (10 MuHyT)

CdopmynupyiiTe Tpu OCHOBHBIX 3aKOHA FT€OMETPUUYECKON ONTHKH, 3aMUIITUTE
MaTEeMaTUYECKUE 3alUCH U 00JIaCTH IPUMEHUMOCTH.

Ol(eHKa Hokazamenu OUEHKU

5 YeTko chopMynupoBaHbl BCE TPHU 3aK0HA 0€3 OMIMOOK, TIPUBEICHbI
BEpPHBIC MAaTEMaTHUUECKHUE 3aIlUCH C TTOSICHEHUEM 0003HAUYECHUH,
yKa3zaHa 001acTb NPUMEHHUMOCTH KaKJI0OTO 3aKOHA C yYETOM
BOJIHOBOM IIPUPOJIBI CBETA.

4 Bce Tpu 3akoHa Ha3BaHbI BEPHO, MATEMAaTUUECKUE 3AIIUCHU B LIEJIOM
IPaBWIbHBI, HO HE yKa3aHa HOpMaJlb B (POPMYIUPOBKE UIH HET
NOSICHEHHs 0003HaYeHH, 00J1aCTh MPUMEHUMOCTH JAaHA JIUILb JJIs
OJIHOTO-/IBYX 3aKOHOB WJIM 0€3 yKa3aHHUsl OrPpaHUYECHHUI Ha pa3Mephbl
IIPEISITCTBUM.

3 BocnpousBeeHsl ABa 3aK0Ha MPABHIIBHO JTHOO BO BCEX 3aKOHOB
JOMYIIeHa IMyTaHUIIA YTJIOB MPEJIOMIICHUS U OTPaKCHUS WA
OTCYTCTBYET TUIOCKOCTH TAJICHUS, MaTeMaTHYeCKas 3aIIUCh YaCTUYHO
HEBEpHa, 001aCTh MPUMEHUMOCTH HE yKa3aHa WU yKa3aHa
OIIIMOOYHO.

IIpeameTHslii pe3yabTat: 3.31 TpOU3BOIUTH pacueT MapaMeTPOB ONTUUYECKUX CUCTEM
(JIMH3) METOJIOM MOCTPOCHHUS X0 JTyde

3ansaTue(-1):

6.1.2.0npenenenne GOKyCHOTO pacCTOSHUSI U ONTUYECKOU CUIIBI COOMPAOIIEH JTMH3HI.
6.1.3.0npenenenne GOKyCHOTO pacCTOSHUSI U ONTUYECKOW CUIIBI COOMPAIOIIEH JTUH3HI.
3ananue Nel (9 MunyT)

Tonkast cobupatromas muH3a nmeet GokycHoe paccrossaue 10cm. [Ipeamer BeicoTOM 2cM
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pacmoJIOKEH NEPIECHANKYISIPHO IIIaBHOM ONTUYECKON OCH HAa pACCTOSIHUM 1 5CM OT JIMH3BI.
Brinonnute noctpoenue n3oOpaxkeHus mpeameta B auH3e. OXapakTepu3yuTe noaydeHHOe
nzo0paxenue. Paccunraiite paccTosiHUE OT JIMH3BI 10 U300pakeHus. Halinure nuHeitHoe
YBEIIMYEHUE U BBICOTY U300PaXKEHUS.

0uem<a Ilokazamenu OUEHKU

5 3aanue BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1a4. BepHO BBIMOIHEHO MOCTPOCHUE NU300PKEHHS C
yKazaHueMm (OKyCOB M XOJ0M HE MEHEe JBYX CTaHJAPTHBIX JIy4ei.
N306paskeHne oxapakTepu30BaHO MOJTHO U 0€3 OMUOO0K, TPABUIHHO
paccurTaHbl BCE MapamMeTphl.

4 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. [loctpoeHue BBINOIHEHO, HO €CTh
HE3HAYNTEIbHBIE HETOYHOCTH (HAIIpUMED, HEOOJIBILIOE HAPYILIEHUE
MaciiTaba Uiy He TOIMMCaHbI (POKYCHI); XapaKTEPUCTUKA
n300pakeHMsl BEpHa, HO YIYIIEHO OJJHO CBOMCTBO, BCE TPU
pacyeTHbIe BETMUYUHBI OJTYUYEHBI IPABUILHO, HO 0€3 MOSICHEHMUS).

3 3afaHue BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieruto 3agad. [loctpoeHrue cxeMaTU4IHO, Ty4YH HE MOJIMUCAHBI
WJIU UCTIOJIB30BaH TOJIBKO OJIMH JTy4; XapaKTEPUCTUKA U300paKeHUs
COZICPKHUT OJHY IpyOyro OmHUOKY, B pacueTax BEpHO HalIeHa TOJIBKO
OJIHA U3 BEJIUYUH, OCTAIbHbBIC BRIYMCIICHBI HEBEPHO.

IIpeameTHblil pe3yabTart: 3.32 TpOU3BOIUTH pACUET TAPAMETPOB ONTUYECKUX CUCTEM U
aHaJIu3 BOJIHOBBIX SIBICHUI

3ansaTue(-s1):

6.2.2.I1lapameTpsl U IpaKTUYECKOE MPUMEHEHNE UHTEp(EPEHIINU CBETA.
6.2.4.0npezeneHne JUIMHbI CBETOBOM BOJIHBI C TOMOUIBIO TU(PAKIIMOHHON PEIIETKH.
6.2.5.0npezenenue JUIMHbBI CBETOBOM BOJIHBI C TOMOUIBIO TU(PAKIIMOHHON PEIIETKH.
6.2.7.1lpumeHeHne OCHOBHBIX ITapaMeTpoB U 3akOHOB onTUKU U CTO npu pemiennn
3a/ay.

3aganue Nel (9 munyT)

[TapannenbHBIN My4OoK MOHOXpOoMaTudeckoro ceera (A=600 Hm) nagaeT HOpMaJIbHO HA
TU(GPaKIIMOHHYIO PEIIETKY ¢ epruoIoM d=2 MKM. OnipeneTuTh MaKCUMATbHBINA TTOPSIOK
IU(PPAKIIMOHHOTO CIIEKTPa, KOTOPBIA MOKHO Habm0AaTh. Paccunrate yroi, noj KOTOpbIM
BUJICH MAaKCUMYM BTOPOTO nopsiaka. OLEHUTh pa3petIatoilyo ClioCOOHOCTh PELIETKH,
eciu ee mupuHa L=2 cM.

Ouemca Hokazamenu OUEHKU
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5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1a4. BepHo 3anmucaHo ycjaoBHUE TJIaBHBIX MAKCUMYMOB
u ¢hopmyJia paspeliaronieid CriocOOHOCTH. BIMOTHEHBI TepeBOIbI
BCEX €IMHUIL] U3MepeHHus. [10ydyeHbl BEpHbIE YHCIEHHBIE 3HAYEHUS
BCceX TpeOyembIX mapameTpoB. [IpuBeeHb HEOOXOAUMBIE TTOSICHEHUS
XO0Ja PEUIECHUs], OTBETHI YETKO BBIJECIICHBI.

4 3aanue BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1ad. Perenue B 11e710M BEpHOE, HO HE TIEPEBEACHBI
BCE SIMHUIIBI U3MEPEHUS WIH JIOMYIIIeHa OIKUOKa B pacyeTe yriia, Uiu
HE YKa3aHo, JJI1 KaKOTO UMEHHO MOPSIKa pacCUUTaHa pa3pearonas
criocoOHOCTh. OCTaNbHBIE ATAIbl PEIICHUS BHITOIHEHBI 0€3
NPUHIIMITHATBHBIX OIIUOOK.

3 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUIMH K
oopmiienuto 3agau. B pemennu npucyTcTByeT rpy0ast ommoKa uin
7Ba 1 0oJiee HEJ0UeTa U3 YMClia NEPEUUCIICHHBIX A «4». OTBEThI HE
BCE BEPHBI, HO XOJ PACCYX IECHUI B OCHOBHOM IpaBUJIbHbIN. Pemenne
JIOBEICHO JI0 KOHIIA, IMTYCTh U C OUTHOKaAMHU.

2.10 Texymmii kouTpoJb (TK) Ne 10 (40 munyT)
Tema 3anusiTusi: 7.2.6. KBaHTOBO-MEXaHUUECKHUE U SICPHO-PU3UUECKUE ACTIEKTHI
CTPOEHUSI BEILIECTBA.
Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (Ompoc)
Bua konTpoas: [luceMenHas KoHTposibHAs paboTa 1o BapuanTam. (BapuatuBHOCTB
obOecrieunBaeTcCs 3a CYET U3YUYEHHOr0 MaTepuaia B paMKaxX MpONUJIEHHON TEMBbl).
IIpeameTHblit pe3yjbTat: 3.33 OCHOBHBIE IOHATHS KBAHTOBOM U SIIEPHON (DU3HKU:
dotoH, hoTodddekT, sHeprus u uMITyIsc GOTOHA, TOCTyIaThl bopa, siaepHbIe peakiumy,
DHEPTHUSA CBSI3U fA7pa, Ne(HEKT MACCHI, IIETTHAS PEAKIIHsl, PaJHOAKTUBHOCTh
3ansaTue(-s1):
7.1.1. KopnycKyasipHO-BOJIHOBOM JTyaju3M M KBaHTOBBIC 3 (DEKTHI CBETA.
7.2.1.Pa3Butue Mojienel aroMa: onbIThl Pesepdopa, moctymnarsel bopa, KBaHTOBBIE
rE€HEPaTOPBI.
7.2.4.1TppuMeHEeHrE N30TONOB ITPU U3YUYEHUH PAJAAllMOHHOTO BO3/ICUCTBUS HA JKHUBBIC
OpraHu3Mbl U MUP SJIEMEHTAPHBIX YACTHII.
3aganme Nel (15 MuHyT)
[Tepeuncnure Tpu OCHOBHBIX BUJIA PAMOAKTUBHOTO U3IYUYCHUS. 3AMUIIUTE ITpaBuia
CMEILICHHUS IS ¢ - pacrnaja u [~ - pacnaja B BUjie ypaBHeHUHN peakiuu. OObsICHUTE CMBICIT
Ka)XJ0TO CUMBOJIA B 3TUX YPABHECHUSX.

Ouenka Ilokazamenu OUEHKU
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5 BepHo nepeuncieHsl Tpu BUa U3TyUeHUs, Ul o - U f~ - pacniaaa
3aIHMCaHbl MOJTHBIE YPaBHEHUS ¢ COOII0OICHIEM 3aKOHOB COXPaHCHHSI
MacCOBOT'0 YHCIIa ¥ 3aps/ia, OOBSICHEH CMBICIT Ka)XI0T0 CUMBOJIA,
BKJTIOUAs pa3Indre MEXKIY MAaTEPUHCKUM U JOYEPHUM SIIPOM, a
TaK)Ke POJIb AaHTUHEUTPHUHO B f - pacnage. OTBET JIOTHYECKHU CBS3HBIMN,
0e3 (pakTUuecKux OmmudoK.

4 [lepeuncrienbl Tpy BUJIa U3ITYYCHHS, 3aTTUCAHBI YPABHEHUS O, - U §~ -
pacnaza ¢ BEpHbIMUA UHAEKCAMH U YaCTULIAMU, HO OTCYTCTBYET
AHTUHEHUTPUHO O€3 MOSICHEHUS, WM HE3HAYUTENIbHASI HETOYHOCTD B
ONPEAEIEHUH CMBICIIA OJHOI0 U3 CUMBOJIOB, WJIM IIyTAHUILIA C
o0o3HaueHueM pacnaaa. OCHOBHbIE IPABUIIA CMEILICHUS OTPAKEHbI
BEPHO.

3 [Iepeuncnensl ABa-TpU BUJA U3TYyUYCHUS, 3aMCAHbl YPABHEHUS XOTS
OBbI JJIs1 OIHOTO THUIIA pacnaja ¢ MPaBUJIbHBIMU MPABUIAMU CMEIICHUS,
HO BO BTOPOM YpaBHEHHUU €CTh Tpy0Oast ommbKka B U3MEHEHUH 3aps/ia
WM MaccoBoro yucia. CMBICII CHMBOJIOB OOBSICHEH YacTHYHO. [1pu
ATOM COXPaHEHUE 3apsJa U MaCCOBOT'O YMCJIa B BEPHOM YaCTU OTBETA
IIPOCJIEKUBACTCS.

IIpeameTHblii pe3yabTat: 3.34 OCHOBHBIE 3aKOHBI KBAHTOBOM M sIICPHOU (PUHKHU
3ansaTue(-1):

7.2.3.51nepHble peakliy JIEJICHUS TSKEIBIX A€ U UX YIPABISIEMOE OCYILIECTBICHUE B
peakTope.

7.2.4.1IpuMeHeHrE N30TONOB IIPU U3YYEHHUH PAJIAAllMOHHOTO BO3/ICUCTBUS HA JKUBBIE
OpPTaHU3MBI U MUP JIEMEHTAPHBIX YACTHII.

3ananue Nel (15 muHyT)

ChopmynupyiiTe 3aKOH paMOAKTHBHOTO paciajia. 3aluiluTe ero MaTeMaTHIecKoe
BBIpaKEHHUE B IByX opMax. JlaiiTe onpeneneHue nepuoja noiypacmnajaa. Beipazurte
IIOCTOSIHHYIO pacliazia yepes3 Mepro.I Iolypacnana.

Ouemca Hokazamenu OUEHKU

5 3aKoH chopMyIMpPOBaH (PU3NYECKU CTPOTO, MPUBEJIEHBI 00€
MaTeMaTu4yeckue (PoOpMbl, JaHO YETKOE OMNpeIeJIeHUE MOoypacaa,
MpaBWIbHO BbiBeicHA (hOpMYJia MOCTOSTHHOM pacmaja.

4 3akoH chopMyIupOBaH BEpHO, HO O€3 yKa3aHUs
MPOTNOPIIMOHAIBHOCTH CKOPOCTH YHCITY SAEP, MPUBEACHBI 00e (POopMBI
ypaBHEHHS, ONpeIeTICHUE Moypacnaga BEpHOE, CBSI3b IMOCTOSHHON
pacmaja ¥ mojypacriaja 3aricana MpaBuiIbHO, HO BEIBOJ HE ITOKa3aH
WM €CTh HEOPEIKHOCTb.
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3 Jlan TonbpKko 001mast popMyJIMpOBKa 3aKOHA, 3alKcaHa TOJIBKO OJTHA
dbopma ypaBHEHUs, OTIPE/ICIICHUE TIOJypaciiajia HEMOJIHOES WITH
HeBepHoe, (popMyJia MOCTOSIHHON pacnaja OTCYTCTBYET MJIU 3alliCaHa
OIIMOOYHO.

IIpeameTHslii pe3yabTat: 3.35 mpou3BOIUTH pacueThl napaMmeTpoB pororddekra,
XapaKTepUCTUK (DOTOHOB U MPOIECCOB PATUOAKTUBHOTO paciiajia

3ansaTue(-1):

7.1.2.BHenHuii 1 BHyTpeHHUH GOoTOAPHEKTH U UX PUMEHEHHE.
7.2.2.3aKOHOMEPHOCTH PAIMOAKTUBHOIO pacriajia U CTPOCHHUS aTOMHOTO sipa.
7.2.5. IlpumeHeHre 3aKOHOB KBAHTOBOH U siIEpHON (DM3HUKHU TIPY PEIICHUU 3a71a4.
3ananme Nel (10 MuHyT)

PaGoTa Brixo/ma 37eKTpOHOB U3 11e3us A,,,,=1.893B. Halinute kpacHyro rpanuily
doToarddexra 4,,,,. (B HM U MKM).

OueHKa Hokazamenu OUEHKU

5 3afaHue BHITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
opopmienuto 3aaad. [IpaBuiabHO 3anucana popmysa KpacHOM
rpanuiibl (HOTOo3PPeKTa, KOPPEKTHO BBHIMOTHEHBI BHIYUCICHHUS C
Y4ETOM NepeBoja 3B B KOy, MOTYy4YEeH YUCIOBOM OTBET B
HAaHOMETPAX U MUKPOMETPAX, IPUBEACHBI €AUHULBI U3MEPEHMUS,
000CHOBAHO OTCYTCTBHE OLIMOOK B MOPSIKE AECHCTBUI U
OKPYIJICHHSIX.

4 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMU K
opopmiieHHIO 3a1a4. Pemienue B 11eJ10M BEpHOE, HO HE MEPEBEICH
OTBET B MUKPOMETPHI (YKa3aH TOJIBKO B HM), UJIU JAOIYIIeHa
apudmeTnyeckas omuoOKka, He MeHsomas (U3NIECKON CyTH, WIH
HEIOJIHOE NOSICHEHUE BbIOOpa (pOPMYIIbl, OJTHAKO KOHEUHBII OTBET
OJIN30K K BEPHOMY U JIaH B OCHOBHBIX €IMHUIAX (HM).

3 3aaHue BHITIOJHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmIIeHHIO 3a7a4. 3aa4a perieHa ¢ CylecTBEHHBIMUA OITHOKaMH,
HO COXpaHeHa (pu3uYecKas ujaes, OJTHaKO JOIyIIeHa OIIMOKa B
MepeBO/Ie €IMHUIL, UJIM HETIPABUIILHO BBITIOJIHEHBI apu(MeTnyecKue
JNEeWCTBUS, WU OTBET MPEACTABIIEH TOJILKO B OJHOM eAuHuIle 0e3
yKa3aHUsI pa3MEPHOCTH, HO XOJ] PEIICHUS y3HABAEM.

2.11 Texyummii kouTpoJas (TK) Ne 11 (40 munyT)
Tema 3ansaTus: §8.1.5.0pranuzanus KOCMUYECKOTO IPOCTPAHCTBA OT JIOKATbHBIX
IPABUTALIMOHHBIX CUCTEM JI0 METaraJaKTHUKH.
Metoa u popma koutpoJsi: [Ipaktuyeckas padora (Ompoc)
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Bua kontpoas: [lucekMenHas KOHTposibHAs paboTa 1o BapuanTam. (BapuatuBHOCTS
oOecreunBaeTcs 3a CUeT U3YYEHHOr0 MaTepHalia B paMKax MPOWIEHHON TeMBbI).
IIpeameTHblii pe3yjbTat: 3.38 NPUMEHATH MOJBUKHYIO KapTy 3BE3HOrO HEOA U
3akoHbl Kemuiepa a1 perenys: acTpOHOMUYECKUX 3a1a4

3ansaTue(-11):

8.1.2.ITpumeHeHNe TOIBIKHON KapThl 3BE€3THOTO HE0a 1T aCTPOHOMUYECKHUX PACUETOB.
8.1.3.ITlpumeHeHne OIBIKHON KapThl 3BE€3THOTO HE0a JJI1 aCTPOHOMUYECKHUX PACcCUETOB.
3ananme Nel (10 MuHyT)

Ha kakyto gaty HyxHo yctaHoBuTh [IK3H, uTo6s1 B moHOUYB co3Be3aue Jlebeas
HAXOJUJIOCh B BEpXHEH KyJIbMUHALMU Ha tore? OTBeT naiite B hopMare «4uciio, MECSID).

OueHKa Hokazamenu OUEHKU

5 3ajaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHuto 3a1a4. BepHo onpeneneHa nara, 1aH 000CHOBaHHBIN
pacder ¢ UCIOJIb30BaHUEM YKBAaTOPHATIBHBIX KOOPIMHAT, YKa3aHa
BEPXHSIS KyJTbMUHAITHA.

4 3amanue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3anad. J[ara onpeneneHa BEpHO, HO HE YYTEHO, YTO
3BE3/IHOE BPEMSI B MIOJIHOYB PABHO MPSIMOMY BOCXOXK/ICHUIO BEPXHEH
KyJbMUHALMHU, TUOO OKpYIJIEHHE Ipy0oe, HO OTBET OJU30K K
BEPHOMY.

3 3ajaHue BBIITOJIHECHO B COOTBETCTBUH C TPEOOBAHUSIMH K
odopmiteHHto 3a1a4. HazBaHbl HEBEpHBIC MECSII, HO IIPUCYTCTBYET
MMOHUMAaHME CBS3W BEPXHEH KyJIbMUHAIIMK HA FOTe B ITOJIHOYH C
npotuBocTosiHEeM COJTHITY WUIH TOTIBITKA CBS3aTh C IATOH OCEHHETO
PaBHOJCHCTBHUS.

IIpeameTHblii pe3yabTat: 3.37 OCHOBHBIE KJacCU(PUKAIIUN YBOIIOLMH BCEJIEHHOM:
CTPOCHME TUIAHET; CTAAUN IBOJIOLIMU

3ansaTue(-1):

8.1.4.)Ku3HeHHbIN HUKII 3BE3[ITHBIX 0OBEKTOB M rajJaKTUYECKUX CUCTEM Ha (OHE
ABOJIOLMH BceeHHOM.

3ananue Nel (15 munyT)

Knaccudukanus mmanet CoTHEYHON CUCTEMBI IO UX CTPOCHUIO U (PU3UIECKUM
XapakTepucThkaM. Yem OTIIMYarOTCS MJIAHEThl 36MHOUM TPYIIIbI OT IUIAHET-TUTAHTOB?
Onuiure BHyTpeHHee cTpoeHue 3eminn u FOonurepa (cxeMaTU4Ho).

Ouenka Ilokazamenu ouenku
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5 BepHo Ha3BaHbl 00€ TPy TUIAHET € TPeMs GU3HUECKUMU
XapaKTepUCTUKAMU JJI KaXKI0M, MPUBEICHBI HE MEHEe TPeX
KOPPEKTHBIX CPABHUTEIBHBIX OTIMYMS 3€MHBIX IJIAHET OT TMTaHTOB, a
TaK)K€ CXEMaTUYHO BEPHO M300paK€HO BHYTPEHHEE CTPOCHUE 3eMIIH
u Onurepa.

4 HasBanbr 00€ rpynmbl, HO XapaKTePUCTUKU JAHBI 110 ABE I KaXKI0H
WJIM JOIyIIEHA OJIHA HETOYHOCTb, OTIIMYUN IPUBEAECHO TPHU, HO HE
JlaH CPAaBHUTEJIbHBIN aHAIU3, B CTPOCHUH 3€MJIU MPOMYIIEH OJIUH
CJIOW WJIM COCTOSIHUE siipa, y FOnuTepa - OquH U3 KOMIIOHEHTOB, HO
oO1rasi cxema MoHATHA.

3 ['pynmbl Ha3BaHbL, HO U1 OJHOM M3 HUX JJaHA TOJIBKO OJHA
XapaKTEPUCTHKA WM MPUMEPBI OITMOOYHBI; YKa3aHO Wb 12
OTJNYMS (MJIM OJTHO HEBEPHO), B CTPOCHHUH 3€MJIM Ha3BAHbI TOJIBKO
KOpa ¥ MaHTHs (MK TOJIBKO sA71po), y FOmuTepa - Tombko atMocdepa,
100 CIIOU MepenyTaHbl, CXeMa OTCYTCTBYET.

IIpeamMeTHbIii pe3yabTat: 3.36 OCHOBHBIC 3aKOHBI BOJIFOLIMU BCEJICHHOM: 3aKOHBI
Kennepa u HertotoHa; 3akon Xab611a

3ansitue(-s1):

8.1.1.CTpyKkTypa KOCMUYECKUX O0OBEKTOB, BKJIFOYas ABOMHYIO cucTteMy 3emist — JlyHa, B
coctaBe COJIHEUHOM CUCTEMBI.

3amanue Nel (15 MuHyT)

Chopmynupyiite 3axkoH Kemiepa. B uem 3akitouaercsa Gpuznueckuii CMbICI 3aKOHA?

Oueuka Ilokazamenu OUEHKU

5 Jlana TouHnas, monHas GpopmynupoBka 3akoHa Kerepa ¢ KOppeKTHOM
MaTEMaTUYECKOMN 3aMMHUChI0, YE€TKO OOBSICHSIET CBSA3h C 3aKOHOM
BCEMUPHOI'O TATOTECHUS, KBaIPATUYHON 3aBUCUMOCTBIO CHJIBI OT
PACCTOSTHUSI M BO3MOKHOCTD OIPEIeNIEHNs MacC HEOECHBIX T, OTBET
JIOTHY€EH, 03 OIHOOK.

4 3akoH chopMyIUpOBaH BEPHO, HO C HE3HAUUTEIILHBIMU
HETOYHOCTSAMU, (PU3NUECKUN CMBICT OOBSICHEH MTPABUIIBHO, HO HE
MOJIHOCTBIO, JIOMYCKAET OJHY MEJIKYIO ONTHOKY WJIM HETOYHOCTH B
BBIBO/JIAX.

3 [lepenana TobKO OCHOBHASI HjIes 3aKOHA O€3 CTPOroun
(GbOopMYJIMPOBKY WU MaTeMaTHYECKON 3anucu, (PU3NIEeCKU CMBICT
00BSICHEH MTOBEPXHOCTHO WJIM OIIMO0YHO, TOMYIIEHBI TpyObIe
OIIINOKH.
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
2 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIUX
KOHTpOJIeH

Tekymunii KOHTpOJb Nel

Texymnii KOHTpOJb Ne2

Tekyuii KOHTPOJb Ne3

Tekymnii KOHTpOJb Ned

Tekymmii KOHTpOsb Ne5

Tekymuit KOHTpOJIb Ne6

Texymnit KOHTpOIb Ne/

Tekymunii KOHTpoJb Ne§

Texymnii KOHTpOJb Ne9

Tekymuii KoHTpOJb NelQ

Texymuit koHTpoJIb Nel 1

Metoa u popma KoHTpOJsE: Y CTHBINA onpoc (Ompoc)

Bun koutpoas: 1o BeIOOpY BBIMONTHUTE 2 TEOPETUUECKUX 3aJaHUS

JlupaKkTudyeckas eJTMHUNA A1 KOHTPOJIA:

.3.1 OCHOBHBIE METO/IBI HAYYHOTO ITO3HAHUS

3ananue Nel (u3 Tekymero KoHTpoJisi) (10 MuHyT)

OxapakTepu3yiTe OCHOBHbIE SMITUPUUECKHUE U TEOPETUUECKHE METO/IbI HAYUYHOTO
no3HaHus B pusuke. [IpuBenure npumMepsl UCHOIb30BAaHUS HE MEHEE ABYX SMIIMPUUECKUX
U JIByX TEOPETUYECKUX METOJIOB Ha MPUMEPE U3YUEHUSI KAaKOT0-TM00 (PU3HUECKOTO
SBJICHUSL.

OueHKa Hokazamenu OUEHKU

5 IToIHO M KOPPEKTHO ONKMCAHO HE MEHEE IBYX SMIIMPUUECKUX U IBYX
TEOPETUYECKUX METO/OB (C YETKUM yKa3aHUEM UX CYUIHOCTH U
otnuuuii). Ha mpumepe ogqHOro pu3nyueckoro siBIEHUS I€TAIbHO
yKa3aHOo MPUMEHEHUE KaKJI0TO U3 YEThIPEX METOJ0B, BKIIOUas
B3aMMOCBS3b 3KCIIEPUMEHTA U TeOpUH. COOIII0IEHbI
TEPMUHOJIOTMYECKAsi TOYHOCTh U JIOTHKA U3JI0KECHHUS.
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4 [IpaBHIIBHO OMKCAHO JIBA SMIUPUUYECKUX U JBA TEOPETUUECKUX
METOJa, PACKPBITHI UX CyTh U oTiinuue. [IpuBeneH pa3BepHyThIN
pUMEP U3YUYEHHUS OAHOTO (PU3NYECKOTO SBJICHUS, IJI€ KaXKIbIH U3
YETBIPEX METOAOB KOHKPETHO MPOUJUTIOCTPUPOBAH, OAHAKO B
XapaKTePUCTUKE METOJIOB WJIU IIPUMEPE UMEIOTCS HETIOJIHOTA WUJTU
HE3HAYUTEIbHbIE HETOYHOCTH.

3 HaspiBaHO cymMMapHO TpH METO/Ia IPH HATMIUU 000MX TUIIOB, JaHbBI
WX YIPOIIEHHBIE XapaKTEPUCTUKH 0€3 CYIIECTBEHHBIX OIIHMOOK,
npuBeeH NpuMep GU3UIECKOTO SBICHUS, HO CBSI3b METOJIOB C
KOHKPETHBIMU 3TallaMU €r0 U3y4eHUs [OKa3aHa [OBEPXHOCTHO WUIIU C
HETOYHOCTSIMH, JIOIYILEHbI OTEJIbHBIE TEPMUHOJIOTUUECKUE
IIOI'PELIHOCTH.

JAnpakTuyeckasi eIMHULA 1JIS KOHTPOJIS:

.3.18 mpou3BOANTH pacueT NapaMeTPOB NEKTPOCTATUUECKUX MOJIEN U ATEKTPUUECKUX
E€MKOCTEN

3ananue Nel (M3 Tekyuiero KOHTPoJsi) (8 MUHYT)

PaccunTaiiTe HaNps>KEHHOCTh 3JIEKTPOCTATUYECKOTO MOJIS B JIFOOOM TOYKE MEXTY
oOKJIaIkaM¥, pa3HOCTb MOTEHITUATIOB U AJIEKTPOEMKOCTh CHEPUIECKOTO KOHACHCATOPa C
paaumycamu 00KIanok R; =5 cm u R, = 10 cm, Hecymux 3apsansl g; =+2 uHKn u ¢, =—1
HKJ1 COOTBETCTBEHHO, a TaK)KE IHEPTUIO, 3aIIACEHHYIO B M10JIE€ KOHJEHCATOPA.

Ouemca Hokazamenu OUEHKU

5 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiieHuto 3a1a4. BepHo u 000CHOBaHO 3amycaHa HAPSKEHHOCTh
C MIOSICHEHHEM, ITOYEMY MEXKTy OOKJIaIKaMH I10JI€ 3aBUCHUT TOJIBKO OT
3apsiga. [IpaBuIbHO BEIYMCIICHBI PA3HOCTH TIOTCHITHAJIOB,
AIIEKTPOEMKOCTh M SHEPTHsI, CIMHUIIBI U3MEPEHUS TTePEBEICHBI BEPHO,
OTBETHI JaHBI C TOYHOCTHIO 2—3 3HAYANTUX MU(P U PA3MEPHOCTIMH,
BEPHBI MATEMATHYECKUE PACUETHI, CJIETIaH PUCYHOK C YKa3aHUEM
HaIpaBJICHUM TOJIS.

4 3azaHne BBINOJIHEHO B COOTBETCTBUH C TPEOOBAHUSMH K
oopmuenuro 3a1ad. Jlan BepHOE pelieHre, HO He MOsICHeHa
HE3aBUCHMOCTH HAIPSHKEHHOCTH OT BTOPOTO 3apsia MEXTY
oOkmakamu, 6o onmoka B Ko PUIIMEHTE NpU pacueTe EMKOCTH
WIN HampsbkeHHOCTH. He yka3aHa enuHuIIa ©3MEPEHUS B OJTHOM U3
OTBETOB, HET MOSICHEHUS BHIOOPA 3HAKA Pa3HOCTH MOTEHINAIOB.
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3 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3anad. BepHo HaiiieHa X0Ts Obl OJJHa BEIMYMHA U3 TPEX
B SIBHOM BH/JI€, OCTAJIbHBIC YaCTH COJEPKAT IPpyObIe OMIMOKHU, SHEPTUS
paccurTaHa yepe3 HeBepHYIo (hopmyity, MO0 HE MPOBEACH MEPEBO/]
eAUHUI U3MEPEHUS, HO X0J1 pacueTa MoHsATeH. Penenue qoBeieHo 10
YUCJIOBOTO OTBETA XOTS OBl 10 OJJHOMY ITYHKTY.

JAngakTuyeckasi eITMHULA 1JIS KOHTPOJIA:

.3.2 BUJIBI MEXaHUYECKOTO JBUKCHUS

3ananue Nel (u3 Tekymero KoHTpoJisi) (10 MuHYyT)

JlaliTe onpeaeieHue paBHOMEPHOTO MPSAMOJIUHEUHOTO ABMKEHUS. ONUIIUTE
XapaKTEPUCTUKU U KNHEMAaTHUECKUE YPaBHEHUS JIBIKCHUS, TIPEACTaBbTE Tpadrueckoe
IIPEICTABJICHHUE.

Ouemca Hokazamenu OUEHKU

5 JlaHOo yeTkoe pa3BepHyTOE onpeaeiieHne u ykazano otiuuue PII] ot
700010 JIPyroro JBMXeHUs. Bee XapakTepucTUKy OMUCcaHbl
MCUEPIIBIBAIOIIE, 3aMTMCAHBI KHHEMATUUYECKUE YPABHEHUS, IPUBEICHBI
Tpu rpaduka. J[BrmkeHne Ha3BaHO YAaCTHBIM CIIy4aeM PaBHOMEPHOTO
JBUKEHHUSI BJIOJb OCH.

4 Jlano uetkoe pa3BepHyToe onpenenenue PII/] u nepeunciensl Bce
XapaKTEPUCTUKHU JBUKECHUS. 3alMCaHbl KHHEMATUYECKUE YPABHEHUS,
HO B OTBETE JONYIIEHBI 1-2 HETOUHOCTH, TOCTPOEHBI U MOIACAHBI
JIBa U3 TpeX rpauKoB.

3 [IpuBeneno BepHoe onpenenenue PIIJ[ u 3anucano xoTst Obl OJHO
ypaBHEHHUE. YKA3aHO MOCTOSTHCTBO CKOPOCTH, MPUBENICH TOJIBKO OJIUH
rpaduK U3 Tpex, Uiu rpaduKu TOCTPOSHBI C HETOYHOCTSIMU.

3amanme Ne2 (15 MUHYT)

JaiiTe ornpezenenue paBHonepeMeHHoro npsamoiauneinoro apmwxkenus (IIPY J1). Onumure
XapaKTEPUCTUKU U KUHEMAaTHUYECKUE YPaBHEHUS JIBU)KEHUS, MIPEACTaBbTE Ipaduueckoe
IPEACTABIICHHUE.

Ouenka Ilokazamenu ouenku

S JlaHO yeTKoe pa3BepHyTOE ONpeaeieHrne U ykazano otinuuue [1PY /]
OT 10000 APyroro ABMkeHus. Bce xapakTepucTUKY ONMCaHbI
VCUEPIIBIBAIOIIE, 3AMIMCAHBI KHHEMATHUYECKUE YPABHEHUS, IPUBEICHBI
Tpu rpaduka.
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4 Jlano uetkoe pa3BepHytoe onpenenenue [IPY /] u nepeunciens! Bce
XapaKTEPUCTUKU JBUKECHUS. 3alIMCaHbl KHHEMATUYECKUE YPABHEHUS,
HO B OTBETE JONYIIEHBI 1-2 HETOUHOCTH, TOCTPOEHBI U MOIACAHBI
JIBa U3 TpeX rpauKoB.

3 [IpuBeneno BepHoe omnpenenenue [IPY ]l u 3anncano xotst 061 0JTHO
ypaBHeHue. [IpuBeneH TonbpKO ouH Tpaduk U3 Tpex, Wiu rpadhuKu
MIOCTPOEHBI C HETOYHOCTSIMH.

3amanme Ne3 (15 MUHYT)
JlaliTe onpeeneHrue KpUBOJIUHEHHOTO ABKEeHHS. ONUIINTE XapaKTePUCTHKU U
KMHEMaTHYeCKUE YPaBHCHHUS JIBFOKCHHUSI, TIPEACTaBbTE ITpadrueckoe npeacTaBiIcHHE.

OueHKa Hokazamenu OUEHKU

5 JlaHO YeTKOoe pa3BeEpPHYTOE ONPEAECICHUE U YKA3aHO OTJIMYUE OT
J000ro APyroro ABMKEHUs. Bee XxapakTepuCTUKU OMUCaHbl
MCUEPIIBIBAIOIIE, 3aAMTMCAHBI KHHEMATHYECKUE YPABHEHUS, IPUBEICHBI
Tpu rpaduka.

4 JlaHO "YeTKoe pa3BEpPHYTOE ONPEEIICHUE U MEPEUHCIICHBI BCE
XapaKTEPUCTUKH JIBUKEHUS. 3allMCaHbl KHHEMAaTUUYECKUE YPABHEHMUS,
HO B OTBETE JOMYLIEHBI 1-2 HETOUHOCTH, TOCTPOEHBI U MOANHUCAHBI
JIBa U3 TpeX rpauKoB.

3 [IpuBeeHO BEpHOE OMPEICICHHUE U 3alTMCaHO XOTS OBl OJTHO
ypaBHeHue. [IpuBeneH TonbKo oauH rpaduk U3 TpeX, Win rpapuku
MOCTPOEHBI C HETOYHOCTSIMM.

JupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.28 npou3BOAUTH OCTPOCHHUE U aHAIU3 IPa)UKOB TAPMOHUYECKUX KOJIeOaHUM
3aganme Nel (u3 Tekyumero KOHTpoJisi) (10 MuUHYT)

Ncxons u3 ocumiimorpaMmbl K0Jie0aTeIbHOTO Mpoliecca, MPeICTaBICHHOTO Ha PUCYHKE,
omnpenenute aMmnTyny A, nepuoa T v 4acTOTy JaHHBIX KoJieOaHUM. 3auIluTe
ypaBHEHHE KOJIEOATEIHLHOTO TIpoliecca.
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Ol(eHKa Hokazamenu OUEHKU

5 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopMIieHHIO 3a1a4. BepHo orpezeniensbl Bce TpU mapaMerpa ¢
yKa3aHUEM €AUHUI] U3MEPEHUs1, ypaBHEHHE 3aIIMCAHO B CTAaHAAPTHOM
BUJIE C YYETOM HadyaibHOU (ha3el 1Mo rpaduKy, OTCYyTCTBYIOT
BBIYHCIIUTEIbHBIE U IPapUUECKUe OIHUOKH.

4 3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUAMHU K
odopmienuto 3anad. [IpaBuibHO HalIEHBI BCE MapaMeTPhl, HO B
ypaBHEHUU yKa3aHa HauaibHas (a3a Wik BMECTO KOCHHYCa/CUHyca
HCIOJIb30BaHA HE COOTBETCTRYIOMIAs rpaduKy HyHKIIMS, UITU
JOTyIIeHa OJiHa apudMeTHYecKasi OTMOKa IPU COXPAHEHUH BEPHOTO
0o0111er0 moaX0/1a.

3 3a/aHue BBIOJIHEHO B COOTBETCTBHHU C TPEOOBAHHUSIMH K
oopmiienuto 3agau. U3 Tpex mapamMeTpoB OnpeaeeHbl MPaBUibHO
XOTs OBl IBa, OCTaJIbHBIE HAalJICHbl HEBEPHO WJIM HE HAMJICHBI,
ypaBHEHHE HE 3alMCaHO WX 3alIUCaHO C TPyObIMU OLIMOKaMH, HO XOJ1
pelIeHUs] OTpaXkaeT MOHUMAHUE OCHOBHBIX ONPE/ICIICHUH.

JupakTuyeckasi eIMHALA A5l KOHTPOJIS:

.3.38 mpuMEHATH TOIBIKHYIO KapTy 3BE3THOTO HeOa 1 3aKoHBI Kerutepa 11 penieHus
aCTPOHOMHUYECKHUX 3a1ad

3aganue Nel (10 MmuHyT)

DKCLUEHTPUCUTET opOuThI actepouaa € = (0,8, 6osbliias moiyocs a = 2,5 a.e. Onpenenure
nepurennitnoe u adenuitHoe pacCTOSHMUS.

Oueuka Ilokazamenu OUEHKU
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5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. [IpaBuibHO 3anucanbl GOpMyYIIBI CBS3EH
nepurenus u adenus, 6e30mM1O0YHO BBITIOJHEHBI BEIYUCICHUS,
IIPUBEJICH YETKUM OTBET C YKA3aHUEM €UHULL U3MEPEHUS, BO3MOXKHO
UCIOJIb30BAaHUE ANbTEPHATUBHOTO PAllMOHAIBHOTO CIIOC00Aa.

4 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmieHuto 3aiay. Pemenne B 11e10M BEpHOE, HO OMKCKA B
BBIYHCIICHUSX TIPH MPABWIBHON (hOpMyJie, HEPABUIIBHOE OKPYTIICHHUE
WJIM HET MOJHOTO MOSCHEeHUsI, THOO0 OTBET AaH 0e3 eIUHHUII
U3MEpPEHUs, IIPU 3TOM (PU3UYECKUN CMBICI Iepurenus u adenus
MIOHUMAETCS IPABUJIIBHO.

3 [TpaBuiabHO BBIOpaHbl (hOPMYJIBI 1715l IEpUrenus u adenus, HO
nepenyTaHbl 3Haku B (popmyrax, 1n60 HalJeH TOJIBKO OJUH U3 IBYX
OTBETOB, UJIM HEBEPHO MEPEBEICHBI €IMHULIBI U3MEPEHHUS, HO X0/
MBICJIH B LIEJIOM COOTBETCTBYET PEIIECHUIO 3aJa4H.

3ananue Ne2 (u3 Tekymero KOHTpoJisi) (10 MuHyT)
Ha kaxyto gaty HyxHo yctaHoBuTh [IK3H, uTo6s1 B moiHOYb co3Be3aue Jlebeas
HAXOJUJIOCh B BEpXHEH KyJIbMUHALMU Ha tore? OTBeT gaiite B hopMare «4uciio, MECSID).

OueHKa Hlokazamenu OUEHKU

5 3afaHue BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHuto 3a1a4. BepHo onpenenena nara, 1aH 000CHOBaHHBIHN
pacder ¢ UCIOJIb30BaHUEM YKBATOPHATBHBIX KOOPIMHAT, YKa3aHa
BEPXHSIS KyJTbMUHAITHA.

4 3a/aHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
oopmiienuto 3anad. Jlata onpeaeneHa BEpHO, HO HE YYTSHO, UTO
3BE3HOE BPEMsI B IOJTHOYH PABHO MPSMOMY BOCXOXKJICHUIO BEpXHEH
KyJbMHHAIMHU, TU00 OKpYIJICHUE TPy00o€e, HO OTBET OJIU30K K
BEPHOMY.

3 3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anayd. HazBanbl HeBepHBIE MECHII, HO TPUCYTCTBYET
MOHMMAHHE CBA3U BEPXHEW KyJIbMUHAILIMK HA IOTE€ B MOJIHOYb C
npoTUBOCTOsIHUEM COJHILY WIH MOTBITKA CBA3aTh C JATOM OCEHHETO
PaBHOJCHCTBHUSI.

JlupakTuyecKasi eIMHALA A5l KOHTPOJIS:
3.5 kiaccu@ukanys cuil: KOHCEPBATUBHBIE U HEKOHCEPBATUBHbIE
3aganue Nel (3 Texkyuero KoHTpoJisi) (15 MmuHyT)
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JlaiiTe onpezeneHre KOHCEPBATUBHBIX U HEKOHCEPBATUBHBIX CUJI, CHOPMYITUPYHTE
KPUTEPUI UX pa3auuus (MaTeMaTHUYEeCKUI U (PU3MYECKUi1) U IPUBEIUTE TI0 J1BA IpUMEpa
KaKJI0r0 BUJA CUJI U3 MEXAHHKHU.

Oueuka Ilokazamenu OUEHKU

5 [IpaBunbHBIC OnpenenieHrs 00enx cuil. MareMaTHdecKuil KpuTepuid
MIPEJICTABIICH YePEe3 POTOP WU IUPKYJIAINIO, PU3UUECKHMA
IIPEJICTABJICH YEPE3 COXPAHEHUE U HECOXPAHEHUE SHEPTUH, YKA3aHO
I10 J1Ba KOPPEKTHBIX U PA3JIMYHBIX IPUMEpPaA AJIs1 KAXKA0T0 BUAA.

4 Omnpenenenus, B OCHOBHOM, JTJaHbI BEPHO, OJTHAKO JTOMYIIEHBI
OTJICTIbHBIC MEJIKME HETOYHOCTH. MaTeMaTH4ecKuii u (pr3ndecKuid
KpUTEpUH CHOPMYITHUPOBAHBI IPABMIIHHO, HO MPECTABICHBI HE B
MOJTHOM 00BEME - OTCYTCTBYET OJTHA U3 SKBUBAJICHTHBIX
dbopmynupoBok. [IpuBeneHbI mpuMepsl, HO OJIUH U3 HUX MO0 HE
COBCEM KOPPEKTEH, Tu00 qyOIupyeT Apyrou.

3 Onpenenenus JaHbl, HO OJJHO U3 HUX COAEPKUT CYIIECTBEHHYIO
onOKy. MatemMaTH4ecKuil KpUTEPHU OTCYTCTBYET UITU
chopMyIHpOBaH HEBEPHO, (U3UUYECKUI KPUTEPUN HE CBSI3aH C
SHEPruer Wik OMO0YEH, U3 YETHIPEX TPEOYEMbIX PUMEPOB
MPUBEJICHBI MEHEE TPEX, JTUOO JIBa U3 HUX OIIMOOYHBI.

JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

.3.35 nmpousBOAUTH pacdyeTsl mapameTpoB GorodddexTa, XxapakTepucTUK (HOTOHOB U
MPOIIECCOB PAAMOAKTUBHOTO pacmaa

3ananme Nel (10 MuHyT)

88 86
ITpu anbda-pacnage 22 ER a = 23 ER n+a

MacChl OKOA: mp,=226.025403 a.e.m.;
mg,=222.017574 a.e.m.; m,=4.002603a.e.m. Haitgure sHEepruio, BbIACIAIONIYIOCS TPH

pacmazie ogHoro siapa (B8 MaB). 1 a.e.m.=931.5 MbB/c?.

Ouenka Ilokazamenu ouenku

5 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUIMH K
odopmienuto 3amad. [IpaBuinbpHO 3amucana ¢popmyna nedexra macc,
a0COJIIOTHO TOYHO BBITTOTHEHBI apU(METUYECKUE BBIYUCIICHUS, 1aH
oTBeT B M3B ¢ TouHOCTBIO 2—3 3Havammx nudpsl, ohopMiIcHHE
aKKypaTHOE U JIOTUYHOE.

4 3afaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHHIO 3aAa4. X0/ pEIICHUs BEPHBINA, HO JOMYIIIEHA OJTHA
BBIYUCIIUTEIbHAS OMIMOKA WIIK HE OKPYTJIEH A0 HY>KHON Pa3MEepHOCTH
OTBET, JIN0O OTCYTCTBYET MOSICHEHHUE €AMHUIL U3MEPEHUSL.
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3agaHue BBITIOJTHEHO B COOTBETCTBUH C TPEOOBAHUSIMH K
odopmieHuto 3a1ad. Mcnonb3oBana ¢hopMyiia SHEPruu
CBsI3W/paciajia, y9TeHbl MAcChl siiep, HO JOMYIIEHBI IBE-TPU
BBIYHCIIUTEIbHBIC OITUOKH, WIIH HETIPABWIILHO TICPEBEICHBI a.€.M. B
M>5B, nim oTBeT 1aH 0€3 ¢IUHHIIL.

3aganue Ne2 (u3 Tekyumero KOHTpoJisi) (10 MuHyT)
PaboTa BpIx0/aa 37€KTPOHOB U3 1e3us A4,,,,=1.893B. Halinute kpacHyto rpanuily
dorosddexra 4,,,, (B HM 1 MKM).

Ouenka

Ilokazamenu OUEHKU

5

3aaHne BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. [IpaBuinbpHO 3anucana ¢popMyina KpacHOU
rpaHuIlbl GoTod(hdHeKTa, KOPPEKTHO BBHITOJHEHBI BBIYUCICHUS C
y4eTOM IepeBojia 3B B IKOyIH, MOTyYeH YUCIOBOW OTBET B
HaHOMETpaxX U MUKPOMETpPax, MPUBEICHBI SAMHHUIIBI N3MEPCHHUS,
000CHOBAHO OTCYTCTBHE OIMIUOOK B MOPSIAKE JESHCTBUIN U
OKPYTJICHUSX.

3aaHne BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3amad. Perenue B 11e10M BepHOE, HO HE TIEPEBEACH
OTBET B MUKPOMETPHI (YKa3aH TOJbKO B HM), WJIH JIOMYIIICHA
apudmMeTndeckas omuoKa, He MEHsomas GU3NIECKON CyTH, UITH
HETIOJTHOE TIOSICHEHHE BBIOOpa (POpPMYJIbI, OTHAKO KOHEUHBI OTBET
OJIM30K K BEPHOMY M JIaH B OCHOBHBIX €IMHUIIAX (HM).

3amanne BBHITTOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmieHuto 3amad. 3amada penieHa ¢ CylneCTBeHHBIMU OIMUOKaMH,
HO COXpaHeHa (pu3nIecKas ujaes, OJTHAKO JOIyIIeHA OIITMOKA B
MIepPEBO/IC €IMHUII, UM HETPABUIILHO BBITIOJIHEHBI apu(pMeTHISCKIe
JEHWCTBUS, WM OTBET IIPEACTABIICH TOJIBKO B OJHOM equHuUIIe 0e3
yKa3aHUs pa3MEPHOCTH, HO XOJI PEIICHHUS y3HABAEM.

I[I/Il[aKTI/I‘IeCKaﬂ €AMHMIA /I KOHTPOJIA:

.3.8 OCHOBHBIE 3aKOHBI COXpaHCHHUA B MCXAaHUKE: UBMCHCHNEC UMITYJIbCa U DOHCPIUU B

MEXaHUUYECKUX CUCTEMAaX
3aganue Nel (U3 Tekyuero KOHTpoJsi) (15 MUHYT)

3aKoH COXpaHCHUA UMITYJIbCA JJIA 3aMKHYTOﬁ CHCTEMBI T€JI. YKaXKUTE YCJIOBHUSA €TO
IMPUMCHUMOCTH. HpI/IBeI[I/ITe MMpHUMCP CUCTCMBI, I'’/IC UMITYJIbC COXPAHACTCA HC ITOJIHOCTBIO,

u O6’I)$ICHI/ITG, qTo IMPOUCXOANUT C UMITYJIBCOM B 3TOM CJIydac.
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OMBHKa Hlokazamenu OUEHKU

5 OTBeT MOJIHOCTHIO MPABUIILHBIN M JIOTHYECKH BBIBEPEH. YeTKO
chOpMyIUPOBAH 3aKOH JJI 3aMKHYTOW CHCTEMBI, YKa3aHbI BCE
yCJIOBHSI MPUMEHUMOCTH. [IpuBeIeH KOpPEKTHBIN TTPUMED
HE3aMKHYTOW CHCTEMBI, MPAaBUIIBHO OOBSICHEHA CBSI3b C BHCITHUMU
cwiamu. Het pakTudeckux M JIOTHYECKUX OMIMOOK.

4 OTBeT B 1I€JIOM BEPEH, HO JIONYIIEHA OJHA CYIIECTBEHHAs: HETOYHOCTh
WM HenoJaHoTa. [IpuMep HE3aMKHYTON CUCTEMBI PUBEIEH BEPHBI,
HO OOBSCHEHHUE CBSI3U C BHEITHUMHU CHJIAMU JaHO HE TOJHOCTHIO.

3 OTtBeT comepkuT rpyObie OMMUOKH WU CYIIIECTBEHHBIC TTPOOEIIHI.
[Tpumep OTCYTCTBYET UK HE COOTBETCTBYET yCIOBHUIO. JInbo
nepenyTaHbl YCIOBHS COXPaHEHHs UMITyIbca. OTBET IEMOHCTPUPYET
HEMOHUMAaHUE KIIFOUEBBIX MOHITHIA.

3aganue Ne2 (10 MuHyT)

3aK0H COXpaHEHUSI MEXaHUUECKON IHEPTHUH JIJII CUCTEMBI TEJ. Y KaXKUTE YCIOBUS €ro
MPUMEHUMOCTH (KaKue CUJIBbI IOJHKHBI IEMCTBOBATh BHYTPH CUCTEMBI?). JlaiiTe
OTpeIeJICHUE NTUCCUTIATUBHBIX CUJT U OOBSICHUTE, KyJla «MCUYE3aeT» MEXaHUYECKasi DHEPTUsI
B UX MIPUCYTCTBUH.

Oueuka Ilokazamenu OUEHKU

5 OTBET MOJHOCTHIO IPABUJIbHBIN U JIOTUUECKHU BbIBEpEH. UeTko
chOpMyITUPOBAH 3aKOH JJI 3aMKHYTOW CHCTEMBbI, YKa3aHbI BCE
YCJIOBHS IPUMEHUMOCTH. [IprBeIeH KOPPEKTHBIN TPUMED
HE3aMKHYTOW CHCTEMBI, MPAaBUIILHO OOBICHEHA CBSI3b C BHEITHUMU
cwiamu. Het pakTuyeckux M JIOrHu4ecKuX OMIMOOK.

4 OTBET B LIEJIOM BEPEH, HO JIOMYIIIEHA OJHA CYIIECTBEHHAs! HETOYHOCTh
WM HenonHoTa. [Ipumep HE3aMKHYTOM CUCTEMBI PUBEAECH BEPHBIN,
HO OOBSICHEHUE CBA3U C BHELIITHUMU CHUJIAMH JIaHO HE MOJHOCTBIO.

3 OTBeT coepKUT rpyObie OMMOKH UITU CYIIIECTBEHHbBIE TTPOOEIIBI.
[Tpumep OTCYTCTBYET UM HE COOTBETCTBYET yClI0BHUIO. JIn6o
nepernyTaHbl YCIOBUS COXpaHeHus dHeprun. OTBET 1EMOHCTPUPYET
HETOHUMAaHUE KIIFOUEBBIX MOHSITH.

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.13 pynmameHTaIbHbIE 3aKOHBI TEPMOJIMHAMUKH U Ta30BbIX cMecen

3ananue Nel (u3 Texkymero kKoHTpoJisi) (10 MuHYT)

ChopmynupyiiTe v KpaTKO MOSICHATE (PU3NIECKUNA CMBICT TPeX (PyHIaMEHTAITbHBIX
3aKOHOB TEPMOJMHAMUKHU. {7151 KaXK10r0 3aKOHA MPUBEAUTE OJUH IPUMEDP U3 MPAKTUKH.
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OueHKa Hlokazamenu OUEHKU

5 Jlanbl TouHbIE (DOPMYITUPOBKHU BCEX TPEX 3aKOHOB, PACKPHIT
(U3HYECKUI CMBICIT Ka)KJ0r0 3aKOHA 0€3 OMMOOK, TPUBEICHBI
KOPPEKTHBIE U pa3HOOOpa3HbIE IPUMEPHI U3 IPAKTUKH, IPUUEM
IPUMEPHI IBHO WLTIOCTPUPYIOT COOTBETCTBYIOIINM 3aKOH. OTBET
JIOTHYEH, TIOCJeI0BATENICH, HeT JTUIIHENH HHPOpMaIny.

4 [TpuCyTCTBYIOT BCE TPU 3aKOHA, CMBICT U IIPUMEPHI - OJTHAKO
JOMYLIEHBI 1-2 HETOYHOCTH, JTMOO IPUMED ISl OJJHOTO 3aKOHA HE
MIPUBEJICH, HO B OCTAJIbHOM OTBET BEPEH.

3 VYka3zaHbl TOJBKO JIBA 3aKOHA U3 TPEX, TUOO JUIsl IBYX 3aKOHOB HET
MPUMEPOB, MO0 HU3NIECKUN CMBICIT TOAMEHEH TIEPECKAZOM
(bOPMYJIMPOBKHU WJIU COACPIKUT IPyObIe OITHOKH.

JupaKkTudeckas eJHHUNA 1151 KOHTPOJIA:

.3.7 Ipou3BOAUTH aHAJIN3 CWJI U pacyeT NMapaMeTPOB JABHKEHUS TeJla 0 HAKIIOHHON
IUIOCKOCTH

3amanue Nel (15 MuHyT)

Ha HakmoHHO# miockocTH ¢ yrioM 30° HaxomuTest 6pycoK Maccoif m, Ha KOTOpbIi
BO3JICHCTBYET TOPU30HTAIbHAS CUJIA, PaBHAsS MTOJIOBUHE CUJIBI TSXKECTHU, IPHXKUMAIOIIas
OpyCOK K MOBEPXHOCTHU MIIOCKOCTU. C KaKUM YCKOPEHUEM OyJeT ABUTAThCS OPYCOK MpHU
ko3 dunrente Tpenus, paBuom 0,065?

Ouenka Ilokazamenu OUEHKU

5 3a/1aHue BBINOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
oopmiieHuto 3a1a4. BepHO BBINOJHEHBI BCE YEPTEXKH C KOPPEKTHBIM
0003HaYEHUEM CHUJI U YTJIOB, TPABUIHLHO COCTABJICHBI YPaBHEHUS
JUHAMUKH B MPOEKIMIX HAa OCH, 0€301IMO0YHO BBIBEICHBI (hopMyJia
YCKOPEHHSI, MMOJTYUYEH BEPHBIN YHUCIOBOM OTBET C YyUETOM HaIpaBICHHUS
YCKOPEHHUs, petieHue opopMIIEHO aKKypaTHO, JOTUHYECKU CTPOUHO.

4 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmienuto 3anad. [[puHIUNMAIBHO BEpHOE pellIeHUE, HO
JOTYIIEHBI OJ[HA-/IBE HETPYObIe OMMOKU U OTCYTCTBYET OJIMH U3
00s13aTENbHBIX DJIEMEHTOB, OJIHAKO UTOTOBBIC (DOPMYJIIBI U YHUCIOBOU
OTBET OJIU3KHU K MPaBUIbHBIM.
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3 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1a4. B peniennn y4TeHsl Bce CUIIbl, COCTaBICHO
ypaBHEHUE JABUXEHUS, HO JOMMYIIEHBI CYIIECTBEHHbIE OLTUOKHU B
MPOEKIUAX, UK KO (DUIIMEHT TPEHUs MOICTABICH HEBEPHO, WIIN
HEBEPHO OIPECNICHO HAIPABJICHUE YCKOPEHUS, YTO IPUBEIIO K
HEBEPHOMY OTBETY.

3aganue Ne2 (3 Texkyuero KoHTpoJisi) (10 MuHyT)

BpycoK Maccoii m=2KT JIe)NT Ha HAKJIOHHOH ITIOCKOCTH C yIJIoM HakioHa =30 . Ha
OpyCOK JEHCTBYIOT: CHUJIa TSDKECTH, CUJIa PEAaKIIMU OTOPHI U cuiia TpeHus. Caenaiite
yepTek. BeiBenute dhopmymy J1s pacueTa paBHOICUCTBYIOIICH CUJla TIPU IBUKEHUU
6pycKa BHHU3 ¢ yekoperueM 1 m/c’.

Ouenka Ilokazamenu ouenku

5 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
oopMIIeHHIO 3a1a4. BepHO BBIMOJIHEHBI BCE UEPTEKHU C KOPPEKTHBIM
0003HaYEHUEM CUJI U YTJIOB, IPABUIILHO COCTABIICHBI YPAaBHEHUS
JTUHAMHUKH B IPOEKIUAX HA OCH, 0€301TMO0YHO BBIBEACHBI (POPMYJIbI
JUISl paBHOAEUCTBYIONIEN Cuibl. [loiydeH BEpHBIN YMCIOBOM OTBET C
Y4ETOM HaIpaBJeHUs] YCKOPEHHUs, pelIeHre 0(hOPMIIEHO aKKypaTHO,
JIOTUYECKU CTPOMHO.

4 3aiaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anay. [[puHIMNINAIBHO BEpHOE pelIeHue, HO
JOMYLIEHBI O[HA - IB€ HErPyOble OIIMOKHU WM OTCYTCTBYET OAUH U3
00s13aTENbHBIX 3JIEMEHTOB, OJIHAKO UTOTOBbIE (DOPMYJIBI U YUCIOBOU
OTBET OJIM3KHU K MPaBUIIbHBIM.

3 3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1a4. B pemennn y4TeHsl BCe CUITbI U COCTaBICHO
ypaBHEHUE JBUXCHUS, HO JOMYIIEHBI CYIIIECTBEHHBIE OLTUOKHU B
MPOEKIUIX, UK KO DUIIMEHT TPEHUs MOICTABICH HEBEPHO, WIIN
HEBEPHO OIPEICIICHO HAIPABJICHUE YCKOPEHUS, YTO IIPUBEIIO K
HEBEPHOMY OTBETY.

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.9 npousBOAUTH pacyeT abCOMIOTHO YIIPYTOro yjiapa Ha OCHOBE 3aKOHOB COXPaHEHUS
HUMITYJIbCA U SHEPTUU

3ananue Nel (10 muHyT)

JIBa Tena IBUKYTCS MO B3aUMHO MEPICHANKYISIPHBIM EPECEKAIOMIUMCS TPSIMBIM T10
TJIAIKOM TTOBEPXHOCTH cToJIa. Moayib mMmyJibca niepBoro tena 0,8 kr * M/c, Broporo — 0,6
Kr " M/c. KakoB MOJ1y/Ib UMITYJIbCA CHCTEMBI 3THX TEJI TIOCJIE NX a0COTIOTHO HEYIIPYToro
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yaapa? OTBeT JaiTe B KT M/C.

Ouenka Ilokazamenu ouenku

5 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiienuto 3aaad. [IpaBuibHO 3anucaHbl 3aKOHBI COXPAHEHUS
MMITYJIbCA, BBIIIOJHEHBI aKKyPAaTHBIE BEIUUCICHUS C IEPEBOJIOM
€JIMHUILI, [IOJIYYE€H BEPHBIA YUCICHHBIA OTBET. X0 PEIUICHUS JIOTHYEH,
BCE IMPOMEKYTOYHBIC JICUCTBUS 00OCHOBAHEI.

4 3afaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHHIO 3a7a4. B pereHnu npucyTcTByeT BepHas pu3ndecKkast
ujes U MpaBWIbHBIC pacueTHbIe (POPMYIIbI, HO JOMYIIIEHA O/THA
omrOKa, HO JalbHEHIINE BEIUMCICHHS BBIITOJTHEHEI O€3 OITHOOK.
JIn6o ects oHA apudMeTHUecKas OmmoOKa, He UCKAKAOIIAs
(bu3uIecKoro 000CHOBaHHMS.

3 3a/laHuE BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMU K
oopmiieHuto 3a1a4. B perieHnn uMerTcs CyECTBEHHbIE OIINOKH,
HO COXpaHEHa MpaBuUiibHasA (Ppu3nyeckas cxeMa XoTs Obl OJHOTO U3
sTanoB. OTBET MOXKET OTIMYATHCS OT BEpPHOro OoJiee yem B 1,5-2
pa3a, HO XOJ1 PEIICHHs] YaCTUYHO BEPEH U MMOKA3bIBAET NOHUMAHHE
3aKOHOB COXPAaHEHUS.

3ananue Ne2 (u3 Texkyumero KoHTpoJisi) (10 MuHyT)

[Tapuk maccoii 400 r magaeT ¢ HEKOTOpPOoil BEICOTHL. HauanbHasi CKOpOCTh IIapyKa paBHA
Hy110. Ero kuHetnueckast SHeprus Ipy NaJIeHUU Ha 3eMJII0 paBHa 7 JIK, a moTeps SHepruu
3a CUET CONpOTUBIIEHUS Bo3yxa coctaBuia | JIx. C kakoil BeICOTHI ynan mapuk? OTBeT
JIaliTe B M.

OueHKa Hokazamenu OUEHKU

5 3afaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHuto 3aaad. [IpaBuibHO 3anucaHbl 3aKOHBI COXPAHEHUS
SHEPIYH, BHITIOJIHEHBI aKKYPATHBIE BEIYMCICHUS C IEPEBOJOM
€VHHII, TOJIYYE€H BEPHBI YACICHHBIA OTBET. X0 PEIICHUS JIOTUYEH,
BCE MPOMEKYTOUYHBIC JIEUCTBUS OOOCHOBAHBI.

4 3a/aHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopmiienuto 3anad. B pemienny npucyTCTBYeT BepHas (pu3udeckast
ujiesl ¥ IPaBUIIbHBIE pacdyeTHbIe (POPMYJIBI, HO JOIMYIIEeHA OTHA
omurOKa, HO TaJbHEHIITNE BEIYUCIICHHUS BBITIOJIHCHBI 0€3
norpemHocte. JInbo ecTh oiHa apudmeTnueckas onmoKa, He
HCKaXkarolasi pu3n4ecKoro 000CHOBaHUS.
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3 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuIo 3a1a4. B penennn UMeroTcs CyIeCTBeHHbIE OIIHOKH,
HO COXpaHEHa MpaBuUiibHAsA (PU3nyecKas cxeMa XoTs Obl OJHOTO U3
sTanoB. OTBET MOXKET OTJINYATHCS OT BEpHOro OoJiee yem B 1,5-2
pasa, HO X0/ peIICHHs] YaCTUYHO BEPEH U MOKA3bIBAET MOHUMAHUE
3aKOHOB COXPaHEHHS.

JuaakTuyeckasi eIMHULA JJIsl KOHTPOJIS:

.3.15 ocHOBHBIE IOHATHSA yUeHHUsI 00 arperaTHhIX COCTOSHUAX: (paza, pa3zoBbie IEPEXOIBI,
(ha3oBbIe AUArpaMMBbI, TPOITHAS TOYKA

3ananue Nel (3 Tekymero KOHTpoJisi) (15 MuHyT)

Omnummmute $a3oBbIi IEPexo BTOPOro pojaa. Uem oH NPUHIIUIIAATIBEHO OTINYAETCS OT
dazoBoro nepexoa nepporo poaa? [Ipuseaure aBa nmpumMepa u3 GuU3uKu (He 00sS3aTEITBHO
U3 MOJICKYJISpHOU (PU3UKH).

OueHKa Hokazamenu OUEHKU

5 OTBeT coziepKUT YeTKoe onpeaeneHue dasonoro nepexona Il pona,
NPUHLUNIMATBHOE OTAN4YKe OT | poa yKazaHo MUHHMYM TI0 TPeM
MyHKTaM, MIPUBEACHBI IBa KOPPEKTHBIX (DU3UUECKUX TpUMepa U3
pa3HbIX o0sacTeid, Bce (POopMyIUPOBKH (PUINYECKH CTPOrue U 0e3
OIIHUOOK.

4 OTBeT B 11€JI0M BEpEH, HO JIOMYIIEHA OJHA HETOYHOCTh, JINOO
OTCYTCTBYET OJIHO U3 KJIFOUEBBIX CBOMCTB, JINOO HE MOAYEPKHYTO
pazinure B CHMMETPUH.

3 OTBeT MOBEPXHOCTEH: IAHO TOJIBKO onpeaeneHue nepexona Il pona
KaK «Iepexojia 0e3 TemIoTh», OTINYHUE OT | poa cBEJEHO JIMIIb K
OJIHOMY IIPU3HAKY, IPUMEPHI HEBEPHBI WM OTCYTCTBYIOT, €CTh
CyIlIECTBEHHBIC (DH3NUECKUE OIIHOKHU.

JupakTuyeckasi eIMHULA JAJIsl KOHTPOJISA:

.3.16 npuUMeHTh aHATUTHYECKUE U rpadUyecKre METO b pacuyeTa napaMeTrpoB (pa3oBbIX
epexo0B

3amanue Nel (10 MuHyT)

B kanopumertp, cogepxaruuii 500 r Bogpl mpu Temmeparype 20 'C, 6pocaroT KycoK Jbaa
maccoii 100 r npu Temneparype —10 C. TemIoeMKoCTbIO KalopuMeTpa IpeHeopeyb.

VY nenwhas temoeMkocTh BoJbI 4200 Jx/(kr[1°C), npaa 2100 x/(xr1°C), yaenpHas
TEIUIOTA [UIABICHHS Ibaa 3,3x10° [DK/Kr. 3anummTe ypaBHEHHE TEIUIOBOT0 OajlaHca AJis
IIpoliecca YCTAaHOBJIEHUS TEIIOBOTO paBHOBecHs. Onpenenure, BECh JIM JIEJ pacTaeT Wil B
KaJIOpUMETPE OCTAHETCSI CMECh JibJia ¢ BoAon? OTBET 000CHYHTE pacueToM.
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0uem<a Hlokazamenu OUEHKU

5 3agaHue BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHuto 3a1a4d. [loTHOCTBHIO BEpHO 3aMMCaHO YpaBHEHUE
TEIJIOBOT0 OajiaHCa ¢ YYETOM BCEX TEILJIOBBIX MPOIIECCOB, BHITIOJHEHBI
0€3011MO0YHbIC YUCIIEHHBIE PACUYEThl TEIUIOTHI, MPABUILHO C/ICJIaH
BBIBOJI O TOM, PAcTaeT JU BECh JieJl ¢ 000CHOBaHUEM. Perienue
JIOTMYECKH 3aBEPIICHO U HE COACPIKUT MPOITYCKOB.

4 3aaHKe BBINOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMU K
oopmieHuro 3aa4. YpaBHEHHE TEIIOBOTO OajgaHca COCTaBICHO
BEPHO, PacUeThl BBIIIOJIHEHBI C HECYILIECTBEHHOM OIIMOKOM, HO 0011Iast
JIOTHKa CPaBHEHHUS TEIUIOTHI COXPAHEHA, U BBIBOJ] O COCTOSTHUH
CHCTEMBI ClIeJIaH MPaBUIIBHO JIUOO MOYTH MPABHIBHO, XOTS
000CHOBaHME HE MOJIHOCTBIO CTPOTOE.

3 3ajaHue BHITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmIIeHUIO 3a71a4. Y paBHEHUE TEIJIOBOTO OajlaHca COJICPKHUT
rpyObIe OMMUOKH, OJTHAKO MPUCYTCTBYET MOMBITKA 3aITUCH TEIJIOBOTO
Oaytanca u pacueta. BeIiBog 0 TOM, pacTaeT Jiu BeCh JieJ, MOKET ObITh
HEBEPHBIM WJIM OTCYTCTBOBaTh, HO OCHOBHAs MJI€sl CPABHEHHUS
OTJAHHOW U TIOJIYY€HHOM TEIUIOTHI IMTPOCIEKUBACTCS.

3aganme Ne2 (3 Tekymero KOHTpoJisi) (15 MunyT)
Ha pucynke npencrasnena auarpamma (pa3oBbIX EPEX0a0B.

t,C
A

{. mun

OnummmuTe Kaxabplid U3 MPOIECCOB, MPEJCTABICHHBIX Ha TpaduKe, U YKaKHUTE,
COOTBETCTBYIOIIYIO (POPMYITY JJI pacyeTa KOJIMYECTBA TEIJIOTHI, 3aTPAueHHON Ha
IIEPEXO0/ BEIIECTBA U3 OJTHOr0 COCTOSIHUS B IPYIro€ JJIsl KAXKI0r0 IIpouecca.

OueHKa Hokazamenu OUEHKU
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5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3aaad. CtyaeHT 0e301MO0YHO UACHTUPHUITUPYET BCE
1ATh (a30BBIX TIEPEX0I0B/HATPEBAHUI HA UarpamMmme, JUTsk KaKI0To
KOPPEKTHO 3alKChIBaeT (OPMYITy pacdeTa KOJIHIECTBA TETUIOTHI C
000CHOBaHUEM BBIOOpPA YIeTbHON TETNIOEMKOCTH WM YIeTbHOU
TETJIOTHI TIEPEX0/1a, YIUTHIBACT 3HAK MPOIIecca U MOSICHSIET
(U3UYECKUI CMBICT TOPU30HTAIBHBIX U HAKJIOHHBIX YYaCTKOB,
BKJTFOYAsi O0BSICHEHNE TTOCTOSTHCTBA TEMIIEPATy Pl TIPH (pa30BOM
nepexo/ie.

4 3a/aHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopmiienuto 3anad. CTyZCHT BEpHO OMMCHIBACT BCE OCHOBHBIC
MPOIIECCHI, HO HE YKa3bIBACT 3HAK TEIUIOTHI AJIs1 OOPAaTHOTO TpoIiecca,
WM ITyTaeT Ha3BaHUs yICTbHBIX BEJIMYUH WM MIPOIYCKACT OJIUH U3
HAKJIOHHBIX YYaCTKOB, WJIU JA€T HEMOJIHOE 000CHOBaHUE BhIOOpa
bopmyJIbL.

3 3amanne BBHITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. CTyACHT NMpaBUILHO Ha3bIBAE€T HE MEHEE TPeX
MIPOIIECCOB U3 IIATH, 3aITUCHIBACT (DOPMYJIBI AJIsI HATPEBAHUS U XOTSI
Ob1 0;tHOTO (Ha30BOTO MIEPEX0/1a, HO MyTAET YYACTKU HArPeBaHMUSI
XKUJKOCTHU U Tapa, Wiu He paznudaeT. He 0ObICHIET TOPU30HTATIBHBIC
TUTOMIAKH, JTHOO HE YKa3bIBACT CAMHUIIBI U3MEPCHHS M HE pa3indacT
MIOTJIONICHUE U BBIJICIICHHUE TETIA.

JAunakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.19 3akon Oma a1t HOJIHOM 1LIeTH

3ananue Nel (M3 TeKkyuiero KOHTPoJsi) (8 MUHYT)

Cdopmymupyitte 3akon OMa Jy1st mOTHOM 1enu. 3anuiuTe ero popmyiy. Packpoiite
dusnueckuit cmbicn 3/]C v BHYTpEHHETO CONMPOTUBIIEHUS. Y KAKUTE, YEM OTINIACTCS
MOJIHAS LEMb OT y4acTKa LIEeH.

Ouemca Hokazamenu OUEHKU

5 Bepno copmynupoBan 3akoH OMa /17151 TIOJTHOM LIeTH, 3alucaHa
BepHas (opmyia, 1aHo TouHoe pusnueckoe TonkoBanue J/C u
BHYTPEHHETO COMPOTUBIICHHUSI, & TAKXKE YETKO M apTyMEHTHPOBAHHO
O00BSICHEHO pa3Inure MEXy MOJHOH IeThI0 U YYaCTKOM IIETH,
UCTIOJb30BaHHA KOPPEKTHAs (PU3NYECKasi TEPMUHOJIOTHS.
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4 [IpaBuiabHO chopMyIHpPOBaH 3aKOH, 3anucaHa GopMya, paCKphIT
dbusnueckuit cmpicit /1C 1 BHYTpEHHEr0 COPOTUBIICHHUS B 11€JI0M
BEPHO, HO JIOIYIIIEHbI HETPyOble HETOYHOCTH, a OTIINYHNE ITOJTHON
IEMH OT y4acTKa 00BsICHEHO 0e3 rpyObIX omnO0K, HO MEHEe
JETABHO.

3 BocnpousBenena ocHoBHast hopmyIia, TaHO TPUOITUZUTEITHHOE
noanmanue JJ1C, HO He pacKpBIT GU3HUECKUI CMBICTT BHYTPEHHETO
COTIPOTHUBJICHUS WJIH OOBSICHEHUE OIMOOYHO, a TAK)KE HE YETKO JaHO
OTJIMYME MOJTHOM IETH OT y4acTKa.

JupakTuyeckasi eIMHALA JAJIsl KOHTPOJIS:

.3.17 oCHOBHBIE TOHATHS IEKTPOCTATUKH: MOTEHLIAAI JIEKTPOCTATUUECKOTO OIS,
Pa3HOCTh MOTEHIIUAIOB, AUICKTPUK, MOISAPU3AIUS JUIICKTPUKOB

3amanme Nel (M3 Tekyuiero KOHTpoJIsi) (8 MUHYT)

3anumuTe U IPOKOMMEHTUPYUTE POPMYITy CBS3U HAMPSHXKEHHOCTH U Pa3HOCTH
MOTEHIIUAJIOB JIJIsi OAHOPOAHOTO ToJisl. [losicHUTe, YTO MPOUCXOAUT C AITUMU BEIMUYMHAMU
[IPU BBEACHUU JUAJIEKTPHUKA.

Ouenka Ilokazamenu OUEHKU

5 Bepho 3anucana hopmysa CBSI3U HANPSHKEHHOCTH U Pa3HOCTH
MOTEHINAJIOB, O0BACHSIET PU3NYECKUIM CMBICI, KOPPEKTHO YKa3bIBAET
ycioBue npuMenenus. [Ipu BBeieHUN TUANIEKTPUKA TOAPOOHO
pazoupaet nBa ciyuas. OTBET JIoru4eH, 0e3 OIMO0K, C
MCIOJIb30BAaHUEM MPABUIBHBIX 0003HAUCHUN U €MHUIL] U3MEPEHUSI.

4 3anucana ocHOBHas (hOpMyJia CBSA3H, HO JIOMYCKAaeT HEerpyobie
norpemrHocTy. [1pu BBeieHNN AMAIIEKTPUKA MPABIIIBHO YKA3bIBAET HA
YMEHBIIIEHUE HANPSDKEHHOCTH U Pa3HOCTH MOTEHIIUATIOB, HO HE
pazoupaet ob6a pexxumMa padoThl HCTOYHHKA, JIMOO HE OOBICHSCT
NPUYKUHY Yepe3 MOJSPU3aLNI0, OJHAKO B OCHOBHOM JIEMOHCTPHUPYET
noHuManue 3¢ dexra.

3 3anucana gpopmyia CBsI3U, HO HE TPOKOMMEHTUPOBAH €€ CMBICI WIH
MyTaeT MOHSATHS HAMPSHKEHHOCTH | MOoTeHInana. [Ipu BBereHNM
JUDJICKTPHKA JIMIITH YIIOMUHAET 00I1Iee M3MEHEHNE, HO HE YKa3bIBACT
KO3 (PHUIMEHT MPONOPIIMOHATBHOCTH, HE PAa3INYaeT CIydau ¢
MCTOYHUKOM U 0€3 HEeTo, He OOBSICHIET MeXaHu3M siBlieHus. OTBeT
COJIEP>KHUT CYIIECTBEHHBIE OITMOKN MM KpaitHe KpaToK,
JIEMOHCTPHUPYS JIUIITb TOBEPXHOCTHOE 3HAHKE BOIIPOCA.

l[I/II[aKTI/I‘IeCKaﬂ €ANMHMIA 1JId KOHTPOJIA:
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.3.32 npou3BOAUTH pacueT NapaMeTPOB ONTUUYECKUX CUCTEM U aHAJIU3 BOJIHOBBIX
SIBJICHUU

3aganue Nel (M3 Tekyuiero KOHTpoJIsi) (9 MUHYT)

[TapannenbHBIN My4oK MOHOXpOMaTHdeckoro ceera (A=600 HM) nagaeT HOpMaJIbHO HA
TU(GPaKIIMOHHYIO PEIIETKY ¢ TepruoIoM d=2 MkM. OnipeneTuTh MaKCUMATbHBIN TTOPSIIOK
TUGPaKIIMOHHOTO CIIEKTPa, KOTOPBIM MOXKHO HabmonaTh. PaccuuTaTh yrou, moa KOTOphIM
BUJICH MAaKCUMYM BTOPOTO Mopsiaka. OLEHUTh pa3peniaroniyro CHoCOOHOCTh PEIIETKH,
eciu ee mupuHa L=2 cM.

Ouenka Ilokazamenu ouenku

5 3aaHue BBITOJIHEHO B COOTBETCTBHH C TPEOOBAHMSIMH K
oopmiienuto 3anad. BepHo 3amucaHo ycIoBHE INIaBHBIX MAKCHMYMOB
1 hopMyIia pa3peniaromnieid CcriocoOHOCTH. BBITIOTHEHBI IEPEBOIBI
BCEX CIMHMI] m3MepeHus. [1oydeHbl BepHbIC YNCIICHHBIC 3HAUCHHMSI
Bcex TpeOyembIx mapameTpoB. [IpuBeeHb HEOOXOUMBIE TIOSICHCHUS
X0/J1a PEIICHHUSI, OTBETHI YETKO BBIJCIICHEI.

4 3amanue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1a4. PerieHue B 11€JI0M BEpHOE, HO HE TIEPEBEACHBI
BCE €IMHUIIBI U3MEPEHUS WM JIOMYIleHa OIKUOKa B pacyeTe yria, Uiu
HE YKa3aHo, JJI1 KaKOT0 UMEHHO MOpPSIKa pacCUUTaHa pa3pelaronas
cocoOHOCTh. OCTaNbHBIE 3TAMbl PEIICHUS BHIOTHEHBI 0€3
NPUHIUITHAIBHBIX OLINOOK.

3 3aanne BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3anad. B pemennn npucyTcTBYeT rpy0as ommoKa wuim
JBa ¥ OoJiee HeJoUYeTa U3 YUCIIa MePEYUCIICHHBIX s «4». OTBETHI HE
BCE BEPHBI, HO X0/ pacCy JACHUI B OCHOBHOM TpaBUJIbHBIN. Peenue
JIOBEICHO JI0 KOHIIA, IMTYCTh ¥ C OUTHOKaAMHU.

JAupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:

.3.14 npou3BOAUTH pACUET JHEPTETUUECKUX apaAMETPOB TEPMOJAMHAMUYECKUX CUCTEM
3aganue Nel (10 MmuHyT)

Momns renusi, pacmupssich B nponecce 1—2 (CM. pUCyHOK), T/I€ €0 JaBJICHUE P MEHSIETCS
MPsSIMO MTPONOPIIMOHANIBHO 00beMY V , coBepiiaeT padoty A . M3 cocrosinus 2 renuit
pacmmpsercs B mpouecce 2—3, B KOTOPOM €ro TemIoeMKocTh C 0cTaeTcs MOCTOSIHHOW U
paBHoit C = R/2 (R — razoBas nocrosinnas). Kakyro paboty A23 coBepIuT reiauii B
npoiiecce 2—3, eciu ero TeMIeparypa B COCTOSHUM 3 paBHA TEMIIEpaType B COCTOSIHUU 17
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Hokazamenu OUEHKU

3a/1aHue BBIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
odopmiienuto 3anad. [IpaBuibHO onpeaeneH XxapakTep mpouecca Ha
KaXI0M y4yacTke, pu3ndecku 000CHOBaHa CBS3b MEXAY apaMeTpamu
COCTOSIHMSI, KOPPEKTHO IPUMEHEHO YCJIOBHE IOCTOSTHHON
TEMJIOEMKOCTH M PABEHCTBA TEMIIEPATyp, MOIyUYEH BEPHBIA OTBET IS
paboThI HA BTOPOM JTarle.

3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmienuto 3anad. Bo BTopoit 3aaue npaBUIIbHO PaCTIO3HAHBI
IIPOLIECCHI U HAWICHA TEMIIEpATypa B IPOMEKYTOUYHOM COCTOSIHHH,
OJIHAKO TPH pacuere paboThl HA BTOPOM YYacCTKe JOIMyIeHa OIn0Ka,
XOTsI CTPYKTypa OTBETA U pa3MEPHOCTb BEPHBI.

3afaHue BBITIOTHEHO B COOTBETCTBUU C TPEOOBAHUSMHU K
odopmiieHuto 3a1a4. Bo BTopoii 3a7aue uaest peiieHus B ejioM
MOHATHA, HO HEBEPHO OIPECIICH MPOIIECC Ha IEPBOM ydacTKe, TU00
HEMPaBUILHO UCTOIKOBAHA MOCTOSTHHAS TETUIOEMKOCTD, JTHOO0
YCJIOBUE PaBEHCTBA TEMIIEPATYP HE UCIIOIB30BAHO - B PE3YJIbTATE
IIOJIy4Y€H HEBEPHBIN WA OTCYTCTBYIOIIUN OTBET.

3amanme Ne2 (u3 Tekymero KOHTpoJisi) (10 MuHyT)

N neanbHbIl 0OAHOATOMHBIHN ra3 B KOJIMYECTBE V=2 MOJIb H300apHO HarpeBaroT OT
temmneparypsl 7,=300 K no 7,=450 K. Onpeaenuts paboTy, COBEPIIICHHYIO ra30M,
3MEHEHUE BHYTPEHHEN SHEPTUH, KOJIMYECTBO TEIUIOTHI, TOJYYEHHOE Ta30M.
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OMBHKa Hlokazamenu OUEHKU

5 3agaHue BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmiieHHIO 3a1a4. BepHo 3anucanbl BeIpaKeHUsl 1Ji1 paboThI rasa,
M3MEHEHUSI BHYTPEHHEN SHEPTUU U MOJYUYEHHOTO TeIlia, MPaBUIbLHO
BBITIOJTHEHBI YHCIICHHBIE PACUETHI C YKA3aHUEM €JIMHUI] U3MEPEHHUSI.

4 3aaHue BHITIOJHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmiteruto 3aaad. OOIMA X0 BEpEH, BCE HEOOXOIUMBIC
COOTHOIIIEHHUS 3aIUCaHbl, HO JOMYIIEHA OJTHA BHIYHUCIUTEIbHAS
omuOKa MM IPOIYIIEHbI €UHULIBI U3MEPEHUs, TU00 HE YKa3aH sIBHO
BU/JI TETUIOEMKOCTH, HO YHUCIIOBOM OTBET B 1I€JIOM COOTBETCTBYET.

3 3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuIO 3a/1a4. 3anurcana XoTs Obl 0JIHA TTpaBUiIbHAs (hopmyIa,
HO TeperyTaH THI MPOIECCa,WIH UCTIOIh30BaHa HE Ta TETIOEMKOCTb,
VUTH YUCIICHHBIC OTBETHl (PU3HUYECKU HEPEaTUCTHUHBI.

JAupakTnyeckasi eIMHULA AJI51 KOHTPOJIA:

.3.23 npuHIMN AEUCTBUS 3JIEKTPOBAKYYMHOT'O U Ta30pa3psIHOrO MPUOOPOB U
(dbopMHpOBaHUE WX BOJIBTAMIEPHBIX XapaKTEPUCTUK

3aganue Nel (u3 Tekyumero KoHTpoJisi) (10 MuUHYT)

[IpencraBpTe CpaBHUTENIBHBIM AHAIN3 TPUHLIAIIOB IEVCTBUS U BOJIBTAMIIEPHBIX
xapaktepuctuk (BAX) BakyyMHOro A10/1a ¥ ra30pa3psiAHOTO A0 (TUPATPOH).

Ouenka Ilokazamenu OUEHKU

5 [ToTHOCTBIO BEPHO U CAMOCTOATENHEHO O0BSICHEHBI 00a TPUHITUIIA!
TEPMODIJICKTPOHHAS! IMUCCHUS B BAKYYME U yJAapHas MOHU3AIIMS ra3a ¢
o0pa3oBaHMEM IJIa3Mbl B TUPATPOHE, yKa3aHa pelaronias poJib
naBieHus ra3a. [IpaBunbHO n300paxkeHb! Wim onrcanbl BAX 06omx
puOOpPOB.

4 OOBbsicHeHbI 00a MPUHIKIIA, HO HE YKa3aHa PoJib OCTAaTOYHOTO ra3a B
BaKyyMHOM JHMOJI€ WJIM HEBEPHO HA3BaH MEXaHU3M MOICPKaHUS
paspsina. BAX onucanbl BEpHO B IIEJI0M, HO HE IMOKa3aHO Pa3JInyuue B
dbopmMe KpUBBIX.

3 [TpuHIMT OJTHOTO U3 MPUOOPOB HE PACKPHIT WK OOBSICHEH C TpyO0i
omuOKoi, MO0 cMemanbl puznyeckue mpoieccel. [loctpoena unu
onucana BAX Tonbpko ogHOro mpudopa, 1u00 y THpaTpoHa MoKazaH
PEKMM HACBIIIEHUS, KaK y BAKYYMHOTO THOJIA.

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:
.3.29 mpou3BOAUTH pacyeT MapaMeTPOB AICKTPOMATHUTHBIX KOJIEOAHHM B HI€ATEHOM
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KoJie0aTeIbHOM KOHTYpE

3aganme Nel (u3 Tekyumero KoHTpoJisi) (10 MuUHYT)

AMIITUTY 1A CUJTBI TOKA MIPU CBOOOHBIX KOJIEOAHUX B KojiebaTenbHOM KOoHTYype 100 MA.
KakoBa aMIminTy1a HanpspKeHUsT Ha KOHAEHcaTope Koie0aTeaIbHOro KOHTYpa, €CIH
€MKOCTb 3TOro KoHaeHcaropa 1 Mk®, a UHIYKTUBHOCTh KaTylku 1 'H? AKTUBHBIM
COTIPOTUBIICHUEM MPEHEOPEUb.

Ouenka Ilokazamenu ouenku

5 3aanue BBHIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. [IpaBunbHo 3anucana ¢popmyia TomcoHa, U3 Hee
BBIPAKEHA aMILUTUTY/1a HAMPSYKEHUsI, BBITIOJIHEHbBI BEIUUCIICHUS, JaH
YETKUI OTBET C eIMHULIeH u3mMepenus. OTCYyTCTBYIOT OIIMOKH B
dbopmyrnax, pacueTax u pa3MepHOCTSIX.

4 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopMIIeHHUIO 3a/1a4. 3aMKrcad 3aKOH COXPaHEHUSI YHEPTUU B KOHTYPE
¥ PaBEHCTBO PHEPTHUil, HO HEMPABUJILHO MEPEBEICHBI €TMHUIIBI
U3MEPEHUS, UK JIONyIIeHa apudmeTrieckas omnoKa, uiu He
TIOJTHOCTBIO 0OOCHOBAH MEPEX0 OT SHEPTUr K aMmrutaryaam. [Ipu
ATOM OKOHYATENIbHBIN OTBET YHNCICHHO OJU30K K BEPHOMY.

3 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopmitenuto 3a1ad. Mcnonb30BaH 3aKOH COXPAHEHUS YHEPTUU B
K0JIe0aTEIbHOM KOHTYPE, HO HEMIPABIIIBHO 3aITUCAHO COOTHOIICHHUE
MEXly aMILTUTYJaMU, UJTU IPOMYLIeHbl IPeoOpa3oBaHusl €AMHHULL
U3MEPEHHUS, UIIU OTCYTCTBYET YHUCIOBOM OTBET, WJIM OTBET IPUBEIAECH
0e3 ykazaHus equHuL u3mepenus. [Ipu 3ToM X0 penieHus MoHATEH U
OCHOBHBIE (DU3MUECKHE 3aKOHBI YKAa3aHbl.

JlugakTH4ecKas eIMHULA A1l KOHTPOJIA:

.3.22 OCHOBHBIE MMOHATHS IEKTPUYECKOTO TOKA B CPEaX: TEPMONIEKTPOHHAS SMUCCHS;
cOoOCTBEHHAs ¥ MPUMECHAsI MPOBOJAUMOCTH; P-N MEPEXO/]

3aganue Nel (u3 Tekyumero KoHTpoJisi) (10 MuUHYT)

OnuumTe MEXaHU3Mbl F€HEepaluy CBOOOJHBIX HOCUTENEH 3apsiia B BAKyyMe U
ITOJTYTIPOBOJHUKAX.

Ouenka Ilokazamenu OUEHKU

5 [ToTHOCTBIO PACKPBITHI OCHOBHBIE MEXAHU3MbI TEHEPAIIMH CBOOOHBIX
HOCHTEIICH U B BAKyyME U TIOJIYITPOBOTHUKAX, OMKCAHa POJIb paOOThHI
BBIXO0/1, 3AIIPELICHHON 30HbI, TYHHEJIMPOBAHUsI, OTBET JIOTUYEH,
rpaMoTeH, 06e3 GaKTUUeCKUX U TEPMUHOJIOTHUECKUX OIIHOOK.
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4 Ha3BaHbl HE MEHEE TpeX MEXaHU3MOB Il BaKyyMa U IBYX-TpeX JJIs
IIOJIYIIPOBOJHHUKA, CYTh Ka)KJI0r0 MEXaHU3Ma IepelaHa BEpHO, HO HE
YIIOMSIHYTa POJIb AJIEKTPUUECKOTO IO IPU ABTOOMUCCUU UIIH
OTCYTCTBYET OJIUH U3 BTOPOCTEIIEHHBIX MEXaHU3MOB.

3 PaccMoTpeH TOJIBKO OJIMH IYHKT U3 IBYX MJIM BTOPOU KpanHe
MOBEPXHOCTHO, MEPEUUCIICHbl 12 MeXaHu3Ma reuepanuu 06e3
00BsICHEHHSI (PU3NUECKON TPUYMHBI, HE YIIOMSIHYTa paboTa BbIX0/a
JUTSI BAaKyyMa WIIM 3ampeleHHas 30Ha JUisl OJyTPOBOIHHKA,
JOMYIIEHBI TPYOble TEPMUHOIOTUYECKUE OIIUOKH.

3amanue Ne2 (10 MuHyT)
OnuiuTre MPUHIMI ACHCTBUS U BOJIbT-aMIIepHas XapaKTepPUCTHKA p—n Mepexoa.
OOBsicHUTE, TOYEMY p—n Mepexo/1 001agaeT OJHOCTOPOHHEN TPOBOAUMOCTHIO.

Ouenka Ilokazamenu ouenku

5 BepHo onucan mexanu3m oOpa3oBaHus p— MEPEXoa U BHYTPEHHETO
1OJIs1, MPAaBUIILHO 00BCHEHA OJJHOCTOPOHHSISI POBOIMMOCTD YepPe3
U3MEHEeHHe O0apbepa Mpu MPsSIMOM U 0OpPaTHOM CMEIEHUH, TOYHO
M300paKeHa UJTU CIIOBECHO oxapakTepuszoBana BAX, dhopmymsr u
rpad Ky TpUBEACHBI KOPPEKTHO, (PU3NUYECKHUE TPUIMHBI BCEX

3¢ (dHeKxTOoB 00BSCHEHBI HAa YPOBHE OCHOBHBIX HOCUTEJIEH 3apsia.

4 OTBeT B LIEJIOM BEPEH, HO HE YKa3aH Mpo0oil mpu 0OpaTHOM
HaNpPsHDKEHUH, WM HET YETKOTO Pa3Inyus MEXKIy OCHOBHBIMH U
HEOCHOBHBIMH HOCUTENSIMU, WK rpaguk BAX onucan 6e3 yueta
HKCHOHEHIMAJIBHON 3aBUCUMOCTH, OJTHAKO CYyTh OJJHOCTOPOHHEMN
IIPOBOJMMOCTH U poJib Oapbepa rnepeaaHbl MIPaBUIIBHO.

3 [TpaBuibHO yKa3aH (hakT OJJHOCTOPOHHEH MPOBOAUMOCTH, HO
OTCYTCTBYET OOBSICHEHHE Yepe3 UBMEHEHHE MOTEHIUATBLHOTO
O6apbepa, BAX onucana ¢parMeHTapHO, JOMYIIEHBI OIIHOKHU B
MOJISIPHOCTH CMEIIEHHUS WU B ONPEICTICHUN TUTIOB HOCUTEJEH,
OJIHAKO OCHOBHAsI UJiesl IPUCYTCTBYET.

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.31 npou3BOAUTH pacyeT NapaMeTPOB ONTUUYECKUX CUCTEM (JIMH3) METOJAOM

IIOCTPOEHHUS X01a JIyueu

3ananue Nel (M3 Tekyuiero KOHTpoJsi) (9 MUHYT)

Tonkast cobupatomias muH3a uMmeet pokycHoe paccrosaue 10cm. [Ipeamer BbicoTOM 2cM
PacCIOI0KEH NEPHEHAUKYISPHO TJIABHOM ONTHYECKON OCH Ha PACCTOSIHUU 15CM OT JIMH3BI.
BrinonnuTte noctpoenue n3o0paxxeHus npeamMera B auH3e. OxapakTepu3yiTe NoaydeHHOoe
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uzo0paxenue. Paccunraiite paccTosiHue OT JIMH3BI 10 U300pakeHus. Halinure nuHeiHoe
YBEJIMYEHUE U BBICOTY U300paXKEHUS.

Ouenka Ilokazamenu ouenku

5 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUIMH K
odopmIIeHHIO 3a1a4. BEpHO BBINOIHEHO IMOCTPOCHUE N300paKEHHUS C
yKazaHueMm (OKyCOB M XOJ0M HE MEHEe JBYX CTaHJAPTHBIX JIy4ei.
N3o0pakeHne oxapakTepU30BaHO MOJHO U 0e3 omuOO0K, MPaBUIBHO
paccurTaHbl BCE TTapaMeTPhI.

4 3afaHue BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmienuto 3anad. [loctpoeHue BbINOIHEHO, HO €CTh
HE3HAYUTEIbHbIE HETOYHOCTH (HampUMep, HEOObIIOE HAPYILICHHE
MaciTaba uiy He TOAMUCAHbI (POKYCHI); XapaKTePUCTHKA
M300paKEHUS BEpHA, HO YITYIIIEHO OJTHO CBOMCTBO, BCE TPU
pacyeTHBIC BETMYMHBI MTOTYUYEHBI MPABUIILHO, HO O€3 TTOSICHEHU).

3 3aiaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anay. [loctpoeHne cxeMaTnuHo, Ty4d HE MOANUCAHBI
WJIM UCTOJIB30BAH TOJIBKO OJIMH JIyY; XapaKTepUCTUKa N300paKeHus
COJIEP>KUT OJHY IrpyOyro OIMOKY, B pacueTax BEPHO HalIeHa TOJbKO
OJIHA U3 BEJINYMH, OCTAJIbHBIE BBIYUCIIEHBI HEBEPHO.

JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

.3.26 MoienM MaTeMaTU4YeCKOro U (PU3NIECKOTO MASTHUKOB

3ananue Nel (13 Texkymero KoHTpoJisi) (10 MuUHYT)

N300pa3ure MaTeMaTUYeCKUi MAsITHUK, 3aAIuTe GOpMymy [l pacuera nmeproja
KOJIeOAHWI MasiTHUKA W OTIMIIIUTE OT YeTO OH 3aBUCHT.

OueHKa Hokazamenu OUEHKU

5 BepHo n3o0pakeH MaTeMaTHUYeCKUH MasSTHUK ¢ YKa3aHUEM TOUKHU
MOJIBECA, HUTb, I'PY3, MOJIOKEHUE PABHOBECHS, BEPHO 3aIllCaHa
dbopmyina s iepruoja MasTHUKA C MOSCHEHUEM CUMBOJIOB, YKa3aHbI
BC€ (PAKTOPBI 3aBUCUMOCTHU U HE3aBUCUMOCTH, IPUBEICHO
000CHOBaHUE TPAHUIT TPUMEHUMOCTH (POPMYITBI, JIOTHKA OTBETA
noJiHas U Oe301mmboYHasl.
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4 N300pakeHne MasiTHUKA BBITIOJIHEHO 0€3 YKa3aHUsI MOJI0KEHUS
paBHOBecwHsI, (popMyIa 3amrcana BEpHO, HO JIOMYIICHA O/THA OIHNOKa B
MOSICHEHUY CUMBOJIOB WJIM €MHUIIAX U3MEPEHUS, 3aBUCUMOCTb
yKa3zaHa TOJBKO OT OJTHOTO IMapameTpa 0e3 YIIOMUHAHHSI
HE3aBUCUMOCTH OT JAPYTHX MapaMeTPOB JUOO0 O€3 OTOBOPKU O MaJIbIX
yriax, B I[eJIOM OTBET COJIEP>KATENCH, HO HE TIOJTHOCTHIO JIETaJICH.

3 N300pakeHrne MasiTHIKA CXeMaTUYHO, HO HUTh HE TIpsiMasi UiTu TPY3
HE BHU3Y, B (hopMyJie IPOIYIIIEH MHOKUTEb 27T, TIEPEIy TaHbI
napameTpbl, 3aBUCUMOCTb Ha3BaHa JIMIIb OT OJJHOTO (aKTopa Win
OIIMOOYHO YKa3aHa 3aBUCUMOCTh OT MacChl, OTCYTCTBYET MOSICHEHHE
0 IMpejesiax IPUMEHUMOCTH, OTBET (hparMeHTapeH.

3amanue Ne2 (10 MuHyT)
N300pa3ute pu3nueckuii MasTHUK, 3aIUIIUTE POPMYITy AJi pacyeTa nepuoaa KojieoaHui
MasiTHUKA U OMUIIUTE OT YEro OH 3aBUCHT.

Oueuka Ilokazamenu OUEHKU

5 [TpaBuiapHO M300pakeH GU3NMIECKHUI MasSTHUK ¢ 0003HAYCHUEM OCH
MoJiBeCa, IIEHTPa MACC M PaCCTOSHUS MEKy HUMH, 3aITcaHa BepHas
dbopmya mepuoja ¢ MOSCHEHUEM BCEX BXOASIINX BEITWYNH, J1aH
MOJIHBIN 1 0OOCHOBAHHBIM OTBET O 3aBUCUMOCTSIX MIEPHUOJIA, a TAKXKE C
yKa3aHWEM HE3aBHCUMOCTH OT JIPYTHX MapaMeTPOB.

4 Hmeetcs BEepHBIN pUCYHOK C OCHOBHBIMHU 3JIEMEHTaMU, popMyria
nepuoja 3anucana 0e3 omoOK, HO OSICHEHUS! BEJIMYMH HETIOJIHbIE, B
ONHMCAHHMM 3aBUCHUMOCTEN YKa3aHbl, HO HET YETKOIO Pa3In4yeHUs POJIH
MaccChl WJI BO3MOKHBI YTBEPKACHHUE, UTO MEPUO MPSIMO 3aBUCUT OT
MAaccChl.

3 PucyHok cxemaTtuueH, HO HE yKa3aH LIEHTP Macc WIA HEBEPHO
IIOKa3aHO pacCcTOosHuE, (opMyJia IIEpHUO/ia BOCIIPOU3BEIEHA C OAHON
CYILIECTBEHHOM OIIMOKOM, yKa3aHa XOTs Obl OJIHAa BepHas
3aBUCUMOCTb, HO aHAJIN3 HEMOJIHBIN WM COAEPKATCSA MPOTUBOPEUUSI.

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.27 nuHaMuKa Koyie0aTebHBIX MPOIIECCOB: TAPMOHUYECKUI OCLIMILIATOP U
KOJIeOaTeNbHBIN KOHTYP

3ananue Nel (u3 Texkymero KoHTpoJisi) (10 MuUHYT)

JlaiiTe ornpezeneHre rapMoOHUYeCcKoMy ociiuiisitopy. [IpuBenure nBa pusndeckux
IpUMepa CUCTEM, KOTOPbIE MOTYT ObITh OMMCAaHbI MOJEIIbI0 TAPMOHUYECKOTO
ocHIIIIATOpa (OJIUH U3 HUX — HE MEXaHUYECKUN).
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OueHKa Hlokazamenu OUEHKU

5 JlaHo TO4YHOE OompeiesIeHUE, MPUBEICHBI ABa BEPHBIX (PU3HUUECKUX
IIpuMepa ¢ yKa3aHUEM COOTBETCTBHUS IEPEMEHHBIX U XapaKTepa
KOJI€OAHM, OTBET JIOTUYECKHU CBA3EH U HE COAEPIKUT OIIHOOK.

4 Omnpenenexue B 11€JIOM BEPHO, HO HE yKa3aHa JIMHEWHAs 3aBUCUMOCTh
CHJIBI OT CMEIIIEHUS WJIM CaMO YPaBHEHHE TAPMOHHUECKUX
KoJIeOaHUi, MPUBEACHBI JIBa IPUMEPa, HO JOIMYIIEHb HETOYHOCTH,
100 €CTh OJIHAa HeTpyOas ommubka B PopMyTUpOBKE.

3 OmnpeneneHue JaHO HEMOJIHO, TU00 MPUBEAECH TOJIBKO OJIUH
bu3udeckuii mpumep, 160 06a mpuMepa MEXaHUICCKHE, THO00
JOTYIIEHBI CYIIECTBEHHBIE HETOYHOCTH, UCKAKAIOIINE (PU3UUSCKHIMA
CMBICIT MOJICIIH.

JnpakTnyeckasi eITMHALA JAJIs1 KOHTPOJIA:

.3.25 npuMeHEeHNE 3aKOHOB MATHUTHOTO TIOJISI M 3JIEKTPOMAarHUTHOM MHIYKUIHH JJIs1
perieHus Gpu3NUecKux 3aaa4

3ananme Nel (u3 Tekyumero KOHTpoJisi) (10 MUHYT)

[IpsimoyroJibHas MPOBOJIOYHAS paMKa co ctopoHaMu 10 cMm u 20 cM HaxoauTcs B
OJHOPOAHOM MarHuTHOM none ¢ uaaykuuen 0,5 Ti. [1mockocTh paMKy IepBOHAYAIBHO
pacrosoxeHa NePHueHIUKYJISIPHO JIUHUSAM MarHUTHON MHAYKIUH (T.€. HOPMaIb K paMKe
napa’suiesibHa 1oJito). PaMky nmoBopaunBaroT Ha yroj 90° BOKpyr OJIHOM U3 €€ CTOPOH 3a
BpeMst 0,2 cekyHibl. HaliiuTe HauanbHbI 1 KOHEUHBIM MAarHUTHBIN MOTOK Y€pe3 paMKy,
cpearoo 3/]C nHIYKIIMKA NPU €€ TTOBOPOTE.

OI(EHKa Hokazamenu OUEHKU

5 3a/aHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odopmienuto 3anay. [IpaBuibHO onpeieseHbl HaYyaabHBINA U
KOHEUYHBII MATHUTHBIE MIOTOKH, cpelHss J/JC MHAYyKINH BIUUCIICHA
0e3 olMOOoK, MPUBEACHBI EAUHUIBI U3MEPEHUS, 3aMMCaH AKKYPATHBIN
OTBET, MPU HEOOXOAUMOCTHU CJENAH MOSCHSIONINI PUCYHOK.

4 3aanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3anad. B pemennn npucyTCTBYIOT (hOPMYJIbI TIOTOKA U
O/1C, no/icTaHOBKA YMCIOBBIX 3HAYEHUI, HO HEBEPHO MEPEBEACHBI
CAMHUIIBI WJIM HE YYTEHO, HaYaIbHBINA MOTOK MaKCUMAJICH, a
KOHEYHBIN paBEeH HYJIIO, HO XOJl MbICJIEH BEpeH, JIM0O0 pellieHne He
COJIEP>KUT MOSICHEHU, HO YUCIICHHBIN OTBET MPaBUIIbHBIM.
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3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
oopmiienuto 3anau. [IpaBmiibHO 3anucana Gpopmysa MArHUTHOTO
notoka u gpopmyina cpeaneit JC, cnenan BbIBOJ, UTO HaYaIbHBIN
IIOTOK OTJINYEH OT HYJIs, @ KOHEYHBIN PABEH HYIIIO, HO IUIOLIA/b
HalJIcHa HEBEPHO, MIEPENYTAHO 3HAYEHNE NHIYKIIUU U1 BPEMEHH,
100 MOJIy4eH HEBEPHBIA YUCIOBON OTBET MPU MPABUILHOM
NOHUMaHUM (U3UKHU MpoLiecca.

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.21 npou3BOAUTH pacyeT MapaMeTPOB MOJHOMU LENH (C YYETOM BHYTPEHHETO
conpoTuBiieHU ucTouHuka) u IJ1C nuHAyKIMU

3ananue Nel (3 Tekyuiero KOHTPoJsi) (8 MUHYT)

HcTouHrK TOKa UMEET 3JIEKTPOABIXKYIIYIO cuily 12 B 1 BHyTpeHHee conpoTuBieHue 1

Om. K HCTOYHHKY ITOAKIIIOYAIOT PC3UCTOP C IICPEMCHHBIM COIIPOTHUBIICHUCM R.
Paccuwuraiite CUJIy TOKa B ICIIH, HAIIPSAKCHHUC Ha BHCIIIHEM PC3UCTOPC U MOIIHOCTD,

BBIJICIIIEMYIO BO BHEIIHEN LIenH, JUIsl ABYX ciydaeB: R;=11 Owm; R,=0,2 Om. Onpenenure

MAaKCHUMAJIbHYIO ITOJIE3HYIO MOIMHOCTL, KOTOPYIO MOKHO ITOJIYUYUTb OT JaHHOT'O

UCTOYHHKA.
Ouenka Ilokazamenu oyenku
5 3amaHue BBIOJIHEHO B COOTBETCTBHH C TPEOOBAHHUSIMH K

odopmienuto 3anad. [IpaBuibHO 3amurcaHbl BCe HEOOXOUMBIE
3aKOHBI, 0€30IMO0YHO BHITIOJIHEHBI PACUEThI CHJIbI TOKA, HAMIPSIKEHUS
¥ MOIIHOCTH /11 000MX 3HAYEHUN COMPOTUBIICHUS, BEPHO
oInpeieNieHa MaKCUMallbHas MOJIE3Hasi MOIIHOCTh, KOTOPYO MOKHO
MOJIYYUTh OT UCTOYHUKA, IPUBEACHBI €IMHUIBI H3MEPEHUS BCEX
BEJINYMH U CIIEJIaH YETKHI BBIBOJ.

3agaHue BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSMHU K
odopmiieHuto 3aaa4. PerieHue coaepkuT Bce OCHOBHBIE (DU3NUYECKUE
3aKOHBI U BEPHBIC YHUCIIOBBIC OTBETHI JIJIs1 000MX COMPOTUBIICHUN 1
JUISt MAKCUMAJTbHOW MOIITHOCTHU, HO OTCYTCTBYIOT €ITUHHUIIBI
WU3MEPEHUS WK HE CJIeNIaH BBIBOJ, TMOO B MPOMEKYTOUHBIX
BBIYHCIICHUSAX €CTh apr(pMeTndecKas omrodKa, He BIUSIONIAs Ha
KOHEYHBIN Pe3yibTaT 10 CMBICITY.
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3 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopMIIeHUIO 3a/1a4. 3aucaHbl OCHOBHbBIE 3aKOHBI, HEOOXOIUMbIE
JUISl PEILIEHUS, BBITTOJTHEHBI pACUEThI CUJIbI TOKA, HAIIPSIAKEHUS U
MOIIIHOCTH XOTs OBI JIJIs1 OTHOTO U3 IBYX COMPOTUBIICHUN 0€3 rpyObIX
OIMOOK, C/IeJIaHa MOMbITKA HAWTH MAKCUMAJIbHYIO TTOJIE3HYIO
MOITHOCTh. PellieHre HemoJIHOE UK COACPKUT CYIIECTBEHHBIE
BBIYUCIIUTEIbHBIE OMMOKHU, HO IEMOHCTPUPYET MOHUMAHUE
KJIFOUEBBIX UJIEH 3a1a4H.

JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

.3.33 ocHOBHBIC TTOHATHUSI KBAHTOBOM U sifiepHON pu3uku: GoToH, hoTodPdeKT, yHEpTUs U
UMITYJIbC OTOHA, TTOCTYaThl bopa, simepHble peakinu, SHEPTHs CBS3H sapa, AePeKT
MAacChl, IIETTHAs PeaKIusi, pau0aKTUBHOCTh

3aganme Nel (U3 Tekymero KOHTpoJisi) (15 MUHYT)

[lepeuncnute Tpu OCHOBHBIX BHJIA PAIMOAKTHBHOTO U3TyUEHUS. 3aUIINTE TIPABHIIa
CMEIICHUS JJIS 0. - pacmajia u - pacnaja B BuJe ypaBHeHUH peakinu. OObSICHUTE CMBICI
Ka)KJIOTO CUMBOJIA B 3TUX YPAaBHCHHSIX.

Ouenka Ilokazamenu ouenku

5 BepHo nepeuncnensl Tpu BUJa U3My4YeHuUsd, Uil o - U f~ - pacnaaa
3aMKMCaHbl OJIHBIE YPABHEHHSI C COOJIFOICHUEM 3aKOHOB COXPAaHEHUS
MacCOBOT'0O YKCJIa U 3apsJa, OOBSICHEH CMBICI KaXKJI0I0 CUMBOJIA,
BKJIFOYAsI pa3/INuMe MEXAY MaTEPUHCKUM U JOUEPHUM SIIPOM, a
TaKXKe pOJib aHTUHEUTPUHO B f - pacnajie. OTBET JOTUYECKH CBSI3HBIM,
0e3 (pakTHUeCcKuX OImUOOK.

4 [lepeunciienbl TpY BUJIa U3ITyUYEHMS], 3a1TUCAHbl YPABHEHUA O, - U ff~ -
pacriajia ¢ BEpHbIMHA MHIEKCAMH U YaCTUL[AMHU, HO OTCYTCTBYET
AHTUHEUTPHUHO 0€3 MOSICHEHUS, WX HE3HAYUTENIbHAsI HETOYHOCTD B
ONPENEIICHUH CMBICIIA OJHOTO U3 CUMBOJIOB, UJIU ITyTaHULIA C
o0o3HaueHueM pacnaaa. OCHOBHBIE IPABUIIA CMEILIEHUS OTPAKEHbI
BEPHO.

3 ITepeuncnensl 1Ba-TpyU BUJIA U3IYUEHUS, 3alIICAHB] YPAaBHEHUS XOTSI
OBl JJI1 OAHOTO THUIIA pacnaja ¢ MPaBWJIbHBIMU IIPaBUIaMHU CMEIICHHUS,
HO BO BTOPOM YpaBHEHHUU €CTh Ipy0Oasi olinOKa B U3MEHEHUH 3apsjia
WK MaccoBOro yucia. CMbICI CHMBOJIOB OOBSICHEH YacTU4YHO. [Ipu
ATOM COXPAHEHHUE 3apsifa U MacCOBOIO YHMCJIA B BEPHOU 4aCTH OTBETA
IIPOCJIEKUBACTCSL.

JuaakTuyeckasi eIMHULA JJIsl KOHTPOJIS:
.3.34 oCHOBHBIE 3aKOHBI KBAHTOBOW U SIJIEPHON (PUZUKHU
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3amanme Nel (U3 Tekyuero KOHTpoJisi) (15 MUHYT)
CdopmynupyiiTe 3aKOH paiMOAKTUBHOIO pacrajia. 3anuiluTe ero MaTeMaTu4ecKoe

BhIpaXXKeHHE B IBYX (hopmax. [laiiTe onmpenenenne nepuoja noiypacmnana. Beipazure
MOCTOSTHHYIO pacmaja yepe3 Mepuo/| noaypacnaia.

Oueuka Ilokazamenu OUEHKU

5 3akoH chopMyIMpOBaH (PU3NIECKU CTPOTO, MPUBEICHBI 00€
MaTeMaTu4deckue (PopMBbI, TaHO YETKOE OMpeIeJICHUE TIOypaciaa,
MPaBUJIHLHO BbIBE/IEHA (DOpMYyIia MOCTOSTHHOW pacmhaja.

4 3akoH chopMyIupoOBaH BEpHO, HO 0€3 yKazaHus
IPONOPLMOHATILHOCTH CKOPOCTH YHCITY sIACp, TPUBEAECHBI 00€ POpPMBI
yYpaBHEHUS, ONIPEEIICHHE MOTypacnaga BEPHOE, CBA3b NOCTOSHHON
pacnaja M rnoiypacnaja 3anvMcaHa npaBuiIbHO, HO BBIBOJI HE ITOKa3aH
WJIN €CTh HEOPEKHOCTD.

3 JlaH TOaBKO 00MmIAst GOPMYJIMPOBKA 3aKOHA, 3aITMCaHa TOJBKO OHA
dbopma ypaBHEHUs, OTIPE/ICIICHUE TIOJypaciiaia HEMOJIHOE WITH
HeBepHoe, (popMyIia MOCTOSTHHOW pacnaja OTCYTCTBYET MJIU 3alliCaHa
OIIMOOYHO.

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.20 mpou3BOAUTH PACUET CJIOKHBIX PA3BETBICHHBIX LIENIEN C HCIIOJIb30BAHUEM MTPABUII
Kupxroda

3ananue Nel (M3 Tekyuiero KOHTpoJisi) (8 MUHYT)

Ha pucynke npencrasiena cxema 3IEKTPUIECKOU LEITH.

R, R«

Paccuutars Toku B BeTBsX npu £,=20 B, £,=10 B, E;=15 B, R;=5 Om, R,=4 Om, R;=6
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Owm, R,=2 Om, Rs=8 Om.

Ouenka

Hokazamenu OUEHKU

5

3afaHue BBITIOTHEHO B COOTBETCTBUU C TPEOOBAHUSMHU K
odopmienuto 3aaad. CocTaBieHa MOJHAsA CUCTEMA YPABHEHUH, BCE
TOKHY BETBEH HAWNICHBI YHCICHHO IPABMUIIHHO, BBITIOJIHEHA ITPOBEPKA
OamaHca MOIIHOCTEH, OPOPMIICHUE aKKYpaTHOE, CTMHUIIBI U3MEPEHUS
yKa3aHsbl.

3afaHue BHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
opopMmiieHuIo 3a1a4. PenieHue coep XUt apuMeTHIecKyo OLIMOKY
B OJIHOM U3 TOKOB IIPY BEPHO COCTABJIEHHOU cUcTeME, TMOO HE
BBINIOJIHEH WJIU BBIMOJHEH C Ipy00i MOrpemHOCThI0 OanaHe
MOTITHOCTEH, HO OOIIHIA X0 PEIICHHS M METO]I BEIOpAHBI BEPHO.

3ajaHue BHITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmiIeHUIO 3a/1a4. B pelieHnn npucyTCTBYeT MPUHITAITAATBLHO
BepHas Ujes, HO HEBEPHO COCTaBIICHO 2 U 00Jiee ypaBHCHUS WITH
CUCTEMa pellleHa HEeMPaBUIILHO U3-3a IPyObIX alredpandecKux
OIMOOK, B PE3yJIbTATE YETO HAlICHBI HEBEPHBIC 3HAYCHUS TOKOB
(Oomee yem B IBYX BETBSIX), OajJaHC MOUTHOCTEN HE CXOAUTCS UIU
OTCYTCTBYET.

JnpakTudeckasi e IMHULA JJI51 KOHTPOJIS:
.3.37 ocHOBHBIC KJIaCCU(DHUKAIIMH SBOJIIOIIUN BCEIICHHOM: CTPOCHHE TUTAHET; CTa U1
SBOJIIOIUH

3ananue Nel (M3 Tekymero KOHTpoJisi) (15 MuHyT)

Knaccudpuxanus mianet CoaTHEYHON CUCTEMBI IO MX CTPOSHUIO ¥ (PU3UIECKUM

XApaKTCPUCTHUKAM. YeM OoTJIMYar0TCs MIaHeThl 36MHOU I'pyIIibl OT IJIAaHET-TUTAaHTOB?

OnummuTe BHyTpeHHee cTpoenue 3eMiu 1 FOnurepa (cxeMaTuyHo).

Ouenka

Hokazamenu OUEHKU

5

BepHo Ha3BaHbl 00€ TPy TUIAHET C TpeMs (GU3NYECKUMU
XapaKTepUCTUKAMHU JJI KaX0U, MPUBEACHBI HE MEHEE TPEX
KOPPEKTHBIX CPABHUTEIIBHBIX OTJIMUMS 3€MHBIX IIJIAHET OT TMTAHTOB, a
TaKX€ CXeMaTUYHO BEPHO U300paKEHO BHYTPEHHEE CTPOCHUE 3eMIIN
u FOnurepa.
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4 HasBanpl 00¢ rpynibl, HO XapaKTePUCTUKH JIAHBI 10 JIBE IS KaXKI0H
WM JIONYIIEHA OJIHa HETOYHOCTb, OTJIMYUI IPUBEACHO TPH, HO HE
JlaH CPaBHUTCIIbHBIN aHAIN3, B CTPOCHUH 3E€MJIM MPONYIICH OJIHH
CJION WJIM COCTOSTHUE sipa, y FOmuTepa - oauH W3 KOMIIOHEHTOB, HO
o011as cxema IoHsITHA.

3 ['pynibl Ha3BaHbl, HO JI1 OJHOM U3 HUX JJaHA TOJIBKO OJHA
XapaKTEPUCTHKA WM MPUMEPHI OITMOOYHBI;, YKa3aHO UM 12
oTJIn4us (UM OAHO HEBEPHO), B CTPOCHHUH 3€MJIM Ha3BaHbI TOJIBKO
KOopa ¥ MaHTHsl (UK TOJIBKO sA71po), y FOmuTepa - Tonbko atMocdepa,
7100 CJIOU MepenyTaHbl, CXeMa OTCYTCTBYET.

3aganue Ne2 (10 MuHyT)

OCHOBHBIE CTaJNU 3BOJIIOLIUK BCeneHHOM COrinacHO MOiesin boabIoro B3pbiBa. Y KaXUTE
BPEMEHHbBIC TPAHULIBI U KIIFOUEBbIE COOBITUS JIJIsl CAEAYIOUIUX ITANOB: UHQIISIIMOHHAS
CTajusl, IEPBUYHBIA HYKJICOCUHTE3, A1I0Xa PEKOMOUHAIINH.

Oueuka Ilokazamenu OUEHKU

5 Bpemennbie TpaHUIIBI BCEX 3TAMOB yKa3aHbl TOYHO, IEPEUNCIICHBI BCE
KITF0OUEBbIE COOBITHS O€3 OmMUO0K, 00BICHEHBI TPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY dTalaMu U POJb KaXJI0TO B BOJIIOIHH
Bcenennoit.

4 BpeMeHHble rpaHullbl Ha3BaHbl BEPHO B LIEJIOM (JI0IyCcTHMa
HETOYHOCTH B IIpeieiax NopsAaKa), KI0UEBbIE COOBITHS IEPEUNCIICHBI
(He MeHee 2—3 Ha 3Tan), HO CBA3M MEXY dTaraMu PacKpbIThI
HEIOJIHO WM €CTh MEJIKHE MPOITYCKH.

3 Ha3BaHus 3TanoB onpe/eieHbl MPaBUIBLHO, HO BO BPEMEHHBIX
IpaHMIAX €CTh IpyObie omnOKH (0osee YeM Ha TOPSA0K), s
Ka)XJ0T0 dTara yKa3aHo XOTs Obl 0JJHO COOBITHE, OJTHAKO OTBET
COJICPKUT (PaKTUUECKHE HETOYHOCTH U HE JCMOHCTPUPYET
IMOHUMAHUS TTOCIIEN0BATENBLHOCTH IBOIOLMU BCEneHHOM.

JAunakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.36 OCHOBHBIE 3aKOHBI DBOJIIOLIMM BCEIEHHOM: 3aKOHbI Keruiepa n HproTOHA; 3aKOH
Xabbna

3ananue Nel (3 Tekyumero KOHTpoJisi) (15 MuHyT)

Chopmynupyiite 3axkoH Kemiepa. B uem 3akimrouaercs puzndeckuii CMbICIT 3aKOHA?

Ouenka Ilokazamenu ouenku
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5 Jlana Tounas, monHas GopmynnpoBka 3akoHa Keriepa ¢ KOppeKTHON
MaTEeMaTUYECKOM 3aMHChI0, YETKO OOBSICHSIET CBSA3h C 3aKOHOM
BCEMUPHOTO TATOTEHUS, KBAAPATUYHON 3aBUCUMOCTBIO CUJIBI OT
PAcCTOSIHUSL M BO3MOKHOCTD OIPEIeNIEeHUs] MacC HEOECHBIX TEl, OTBET
JIOTUYCH, 0€3 OIINOOK.

4 3akoH chopMyIHPOBaH BEPHO, HO C HE3HAYNTETHHBIMH
HETOYHOCTAMH, (PU3NUECKUI CMBICT 0OBSICHEH IIPaBUIBHO, HO HE
MOJTHOCTBIO, JIOTYCKAET OHY MEJIKYIO OIMUOKY UM HETOYHOCTH B
BBIBOJIAX.

3 [lepenana TobKO OCHOBHASI Hjies 3aKOHA O€3 CTpOroun
GbOopMYJIMPOBKY MUJIU MaTeMaTUYECKON 3amucH, GU3NYeCKUN CMBICTT
O0OBSCHEH MOBEPXHOCTHO WJIM OITMOOYHO, JOMYIIIEHbI IPyObIe
OIIIMOKH.

3ananue Ne2 (10 MuHYT)
Chopmynupyiite 3akoH Xa06m1a. OnuimuTe, B 4eM 3aKiIodaeTcs (GU3NISCKU CMBICIT
3aKOHa.

Ouemca Hokazamenu OUEHKU

5 Yetko chopMynupoBaH 3aKoH Xa001a B CJIOBECHOU U
MaTeMaTH4ecKoi (hopMe, MMOTHOCTHIO PACKPHIT (DU3UIECKUI CMBICIT
(HE CTalMOHAPHOCTh, PACIIMPEHUE MTPOCTPAHCTBA, CBSI3b CKOPOCTH U
PaCCTOSIHUS KaK CIICJICTBUC METPUIECKOTO PACIIUPEHUS ), TIPABHIIHHO
00BsSCHEHA MPUPOJIa MOCTOSIHHONW Xa0071a, BO3MOXKHA CChLIIKA Ha
KpacHoe cMmernienue u 3Qdext Jlomnepa B KOCMOIOTHIECKOM
KOHTEKCTE.

4 3aKkoH c(hopMyIHpPOBaH BEPHO, HO HE MpUBEAECHA (HOPMYIIa WIH
Ha3BaHa TOJIbKO CJIOBECHas (opMa, PU3NYECKUI CMBICI PACKPBIT B
OCHOBHOM IPaBUIIbHO, HO 0€3 TIIyOOKOr0 MOHUMAHMS paCUIUPEHUS
MMEHHO MPOCTPAHCTBA, IEPEYUCIICHbI OCHOBHBIE CIIEACTBUSI.

3 3aKoH BOCTIPOU3BEACH (PparMeHTapHO, (PU3UIECKUN CMBICIT
MOAMEHSETCS TIEPECKa30M CaMOM 3aBUCUMOCTH 0€3 00BSICHCHHS
pacupenusi BeceneHHoi, He ykazaHa poJib MocTosiHHOM Xa00:a,
JIOTTYIICHBI CYIIICCTBCHHBIE OITMOKH B ONIPEICIICHHH BEITUIHH.

JupakTuyeckasi eIMHAULA A5l KOHTPOJISA:

.3.12 mpou3BOAUTH pacueT mapaMeTpOB UACATBHOTO ra3a ¢ UCMOJb30BAHUEM YPABHECHUS
Knaneiipona—MeHneneena

3aganue Nel (u3 Tekyumero KoHTpoJisi) (10 MuUHYT)
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B BepTHUKanbHOM LHMIMHIPE MO HEBECOMBIM TETNTIOHEPOHUIIAEMBIM MOPIITHEM
wiomaaso 50 cM? HaxoauTces a3oT npu 27 °C, nopuieHs yaepKuBaeTcs arMochepHbIM
nasinenneM 10° I1a va BeicoTe 20 cM OT AHA, 3aTeM ras HarpesaroT 10 127 °C, u nopuieHb
nepemeiaercs 6e3 Tpenusd. Mcnonb3ys ypaBHenue Knanelipona—Menjeneena,
ONPEJEIUTE MACCY a30Ta MO/ MOPIIHEM, BBICOTY MTOIbEMA MOPILHS [10CJE€ HArPEBAHUSA U
OTHOLIEHHUE CPETHUX KBAIPATUUHBIX CKOPOCTEN MOJIEKYJI Fa3a B KOHEYHOM M HAYaJIbHOM
COCTOSIHUSIX.

OI(EHKa Hokazamenu OUEHKU

5 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
othopmienuto 3agad. IIpaBuibHO nepeBeieHbl BCE €TUHHIIbI
U3MEpPEHUs], BEpHO Haii/leHa Macca a30Ta U3 ypaBHEHHs COCTOSHUS,
NIPaBIJILHO OMpE/IeTIeHa KOHEYHAs BBICOTA MOPIITHS Yepe3
IPONOPLMOHATILHOCTE 00beMa a0COJIIOTHON TeMIlepaType npu
MIOCTOSTHHOM JIaBJICHUU, BEPHO BBIUMCIICHO OTHOIIICHUE
CpeIHEKBaIPATUYHBIX CKOPOCTEH, BCE apu(hMETUIECKUE PACUETHI
0€301I1O0YHBI.

4 3aiaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3a1ay. Perienue B 11e10M BEpHOE, HO JIOIYIICHA
omuoOka. BepHo HalifileHbI 1Ba MyHKTa U3 TPEX, a TPETUI COAEPIKUT
BBIYHMCIIUTEIBHYIO OIIUOKY MM HEBEPHO MHTEPIPETUPOBAH — B
1eaoM (PU3NYECKU MOAXO0 ] COXPAHEH.

3 3aanne BBITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3anad. Perenne neMOHCTpUPYET TOHUMaHUE
OCHOBHBIX HJIEH, HO COJIEPKUT CYIIECTBEHHBIEC OIIMOKHU B
YpaBHEHUSX, OUH U3 TPEX TPeOyeMbIX OTBETOB OTCYTCTBYET WU
MOJIHOCTBIO OIIMOOYEH, a 1B IPYTUX PEIICHBI C 3aMETHBIMU
HEJI0YETaMHU.

JupakTuyecKas eIMHALA A5l KOHTPOJIS:

.3.11 ananu3upoBaTh U CTPOUTH rpaUKu U30IPOLECCOB

3aganue Nel (3 Texkyuero KoHTpoJsi) (10 MmuHyT)

[To 3amanHOMY rpaduKy UKIIA HICATHHOTO Ta3a MOCTOSIHHON Macchl B KOOpAUHATAX p-V
(m30TepMa, n3obapa, U30X0pa) MOCTPOMTE ITOT K€ MUK B ocax V-T u p-T, ykaxuTe Ha
KaXXIOM y4acTKe Ha3BaHHE U30Mpoliecca U 000CHYHTE COOTHOLIEHHE TEMIIEPATYp B
TOYKaXx.

Ouenka Ilokazamenu ouenku

cTp. 76 u3 82



5 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odbopmienuto 3aaad. [luki B ocax V-T u p-T noctpoeH 6e3 ommboK ¢
coOJro/IeHreM MaciiTada 1 mociae0BaTeIbHOCTH TOUEK, Ha KaXKI0M
y4acTKe MOJANKUCAHO HA3BAHUE MIPOIIECCa, COOTHOLIEHUS TEMIIEPATYp B
y3JIOBBIX TOUKaX 00OCHOBAHBI YEPE3 YPABHEHHUE COCTOSIHUS C
YKa3aHUEM CPaBHEHUA p U V, TaHbl NOSICHEHUS [T KaXKJI0T0
nepexo/a.

4 3aaHne BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odbopmieHuto 3a1ad. [{uki B 00eMx HOBBIX CHCTEMax KOOPJAMHAT
MIOCTPOECH B I1€JIOM BEPHO, HO JIONYIIEHBI 1—2 HETOUHOCTH, Ha3BaHUS
MIPOIIECCOB yKa3aHbl HA BCEX y4aCTKaX, COOTHOIICHHS TEMIIEpaTyp B
TOYKax MPHUBEJICHBI 0€3 rpyObIX omMO0K, HO 000CHOBaHNE HETIOJTHOE
100 JTaHO TOJIBKO IS YaCTH TOUCK.

3 3amanne BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMHU K
odpopmienuto 3aaad. [TocTpoeH ToIbKO OAMH U3 TPeOyEeMBbIX
rpaduxoB (V—T unu p—T), mubo Ha rpaduKax ecTb MPUHITUITHATIBLHBIC
MCKQKECHMUSI, Ha3BaHUS MPOIIECCOB YKa3aHbl HE BE3/I€ WM HEBEPHO,
COOTHOIIIEHUS TeMITepaTyp MO0 OTCYTCTBYIOT, THOO MPOTHBOPEYAT
rpaduky p—V, 000CHOBaHME HE MPHUBEIECHO MJIH OMUO0YHO.

JupakTuyecKkasi eIMHALA 151 KOHTPOJIS:

.3.10 mpou3BOAUTH pacueT CTATUYECKUX CUCTEM METOJOM MOMEHTOB

3aganue Nel (u3 Tekyumero KoHTpoJisi) (10 MuHyT)

Poruar, cnemanHblii U3 OMHOPOAHOTO CTEPKHA Maccor 10 Kr u ymmHOM 4 M, IIAPHUPHO
3aKpervieH (CM. PUCYHOK).

- L -

-'-—.I{_.l—-h-
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SONNNNN

K pbryary noasemieH rpy3 Mmaccou 75 Kr. Eciii K KOHILy ppluara IpuiaoKeHa BEpTUKAIbHAs
cuia, Mmoayib kotopoit 350 H, To peruar HaxoauTcs B paBHOBecuu. Onpenenure
paccTostHue b OT OcH IapHHUpa A0 TOYKH MOJIBECA IPy3a, CUUTAsA, YTO TPEHHUE B IIAPHUPE
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OTCYTCTBYET.

Ouenka Ilokazamenu ouenku

5 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiieHHIO 3aa4. 3ajaya peiieHa BepHo. [loydyeHo KoppeKTHOE
anreOpanyecKoe BRIPAKCHUE U BBIIIOJIHEH O€30ITMOOYHBINA YHUCI0BOM
pacyeT ¢ eIUHUIIAMUA U3MEPEHHSI, OTBET MIPUBEJICH B METPaX.

4 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMU K
odopmiteHno 3a1a4. X0 pelIeHNs BEpEH, ypaBHEHHE MOMEHTOB
COCTaBJIEHO IIPABUJIBHO, HO JIOIYLIEHA OJHA HETOYHOCTh B YUCIIOBOM
pacuere, 1100 B OKOHYATEJIbHOM BBIPAKEHUH €CTh HE3HAUUTEbHAS
HNOTPEIIHOCTh, HE MEHSOIIAsl PU3NYECKON CYyTH, TUOO0 HE yKa3aHbl
€MHUIIBI U3MEPEHHS B OTBETE.

3 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
oopmiieHuto 3a1au. Pemienue B 11€J10M BEpPHOE, HO OTEPSIH MOMEHT
OT MaccChl CTEPKHS, WIN HEMPABUIBHO BHIOPAHO HAIIPaBJICHUE
MOMEHTOB, YTO MPUBOJUT K HEBEPHOU (hopMyIie, HO YHCIOBOM OTBET
IIOJIyYE€H, 3aCUUTHIBAETCS KaK IOHUMaHUE METOJIA, HO C
CYILLIECTBEHHBIMH HETOCTATKAMH.

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.30 3aKOHBI TEOMETPUUECKON U BOJTHOBOM ONTUKHU

3ananue Nel (10 MuHYT)

JudpakunoHHas penieTka: yCTpONCTBO U MPUHITUIT ASHCTBUA. 3anumurte Gopmyry
TU(GPaKIMOHHON PEIIEeTKH U YKaKUTE, KaK IJTMHA BOJHBI CBSI3aHA C YTJIOM MaKCUMyMa.

Ouemca Hokazamenu OUEHKU

5 BepHo onmncanbl yCTPOKMCTBO M IPUHIMII ACHUCTBHS, 3allCaHa
dbopmyia peneTk ¢ MOsICHEHUEM BCeX BEJIMYMH, YETKO yKa3aHa
npsiMasi MpONOPLUHOHATbHAS CBSI3b JVIMHBI BOJIHBI C CHHYCOM YTJia
MaKCMMyMa, PUBEICH MPUMEP WIH O0BICHEHUE JUCTIEPCUU
PELIETKMU.

4 OTBeT COIEPKUT YCTPOUCTBO, IPUHIUTT ACUCTBUS, HOPMYITY, U CBS3b,
HO JIONYLIE€HAa HETOYHOCTh B ONPEAECICHUN MOPSIAKA CIIEKTPaA WU
MPOIYIIEHO YIOMUHAHUE KOT€PEHTHOCTH, TMOO HEJOCTATOYHO YETKO
chopMyIUPOBAH MPUHLKI UHTEphEPEHIUY, IUOO OTBET HE
WUTFOCTPUPOBAH Ka4€CTBEHHBIMU MOSICHEHUSMM.
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3anucana ¢popMynna TuppakIIMOHHON PEIIETKH B YKa3aHO, YTO YOl
3aBHICHT OT JTMHBI BOJHBI, HO OTCYTCTBYET OTMCAHHUE yCTPOMCTBA
pEIIeTKH WM MPUHITUIA ISHCTBUS, TNOO CBs3h 1aHa Oe3 chHyca,
1100 TOMYIIEHBI CYIECTBEHHBIC OMMOKN B TOHUMAaHUU (QU3NUKH
SIBIICHHUS.

3aganue Ne2 (u3 Tekyumero KOHTpoJisi) (10 MuHyT)
ChopmynupyiiTe TpM OCHOBHBIX 3aKOHA T€OMETPUUYECKON ONTUKU, 3aIUIITUTE
MaTeMaTHYECKHE 3aITUCH U 00JaCTH MPUMEHUMOCTH.

Ouenka

Ilokazamenu OUEHKU

5

YeTko chopMyaupoBaHbl BCE TPH 3aKOHA O3 OIMTUOOK, IPUBEICHBI
BEpHBIC MaTEeMaTHUYECKHE 3aIMMCH C TIOSICHEHHEM 0003HaYCHUH,
yKa3zaHa 00J1acTh MPUMEHHUMOCTH Ka)KJIOTO 3aKOHA C YYETOM
BOJIHOBOM ITPUPOIBI CBETA.

Bce Tpu 3ak0oHa Ha3BaHBI BEPHO, MATEMATUYECKUE 3AIIUCH B LIEJIOM
MPaBUJIBHBI, HO HE YKa3aHa HOpMaJb B (DOPMYIUPOBKE WU HET
NosiICHEHUsT 0003HaUEHUM, 00JIaCTh TPUMEHUMOCTH JIaHA JTUIIIh JIJIS
OJTHOTO-IBYX 3aKOHOB HJIM 0€3 yKa3aHUsl OTPaHUYCHHIN Ha pa3Mephbl
IIPEISITCTBU M.

BocrnponsBeieHsl 1Ba 3aK0Ha MIPABUIIBLHO JTUOO BO BCEX 3aKOHOB
JOTMyIIEHA TTyTAHUIIA YTJIOB MIPEIIOMJICHUS U OTPAKCHUS WITH
OTCYTCTBYET IUIOCKOCTH TAJICHUSI, MaTEMaTHIECKast 3aITUCh YACTHIHO
HEBEpHA, 00J1aCTh MPUMEHIUMOCTH HE yKa3aHa WM yKa3aHa
OIIMOOYHO.

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.6 BBINOJIHATH BEKTOPHBIA aHAJIU3 CUJI U PACKIIAJbIBATh UX HA OCU

3ananue Nel (13 Tekymero KoHTpoJisi) (10 MuUHYT)

I'py3 2 KT BUCUT Ha JBYX OJIMHAKOBBIX HUTAX, 3aKPEIUVIEHHBIX B TOukax A U B Ha ogHOMI
ropusonTaiu (paccrosiaue 0,6 m). Touka noaseca C Huxe AB, HUTH OTKJIIOHEHBI OT
BepTukanu Ha 30°. g = 10 M/c?. M3006pa3urte cuiibl Ha Tpy3e, BEIOEPUTE OCH KOOPIUHAT,
3aMMUIIMTE TPOEKIUU BTOPOro 3akoHa HeroTOHA Ha 3TH ocH. PaccunranTe HaTsKEHUE

HUTH.

Ouenka

Hokazamenu OUEHKU
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5 3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU C TPEOOBAHUSIMH K
ohopmienuto 3agad. BepHo n300pakeHbl Bce CHITbI, 000CHOBAHHO
BBIOpaHbI OcH KoopAuHAT. [IpaBUiIbHO 3amucanbl MPOEKIUU BTOPOTO
3akoHa HpI0TOHA Ha KaXKyI0 OCh C YYETOM 3HAKOB U CUMMETPHH,
BEPHO BBIMIOJTHEHBI MATEMAaTUYECKUE PACUEThI, €IMHUIBI N3MEPEHUS
yKa3aHbl 0€3 OIIMOOoK.

4 3aanue BBHITIOJTHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmieHuto 3amad. PereHue B 11eJ10M BEpPHOE, HO COJIEPKUT OJTHY
HETOYHOCTH WJIH HETPYOy10 OMMOKY, KOTOpast HE MEHSIET PU3NYECKON
CYTU U HE IPUBOJIUT K MOJTHOCTHIO HEBEPHOMY OTBETY.

3 3anaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmiieruto 3aaad. [IpaBunbHO N300pakeHbI CHIIBI U BHIOPaHBI OCH,
HO IpY 3aIMCH MPOEKUUNA YPABHEHUH JOIYIIEHBI CYIIECTBEHHbIE
OLIMOKH, U3-3a YEro MOJy4eH HEBEPHBII OTBET, TMOO MOJHOCTHIO
OTCYTCTBYIOT MOSICHEHHS K BBIOOPY OCEil.

JuaaKkTudyeckas eJTMHULA 1151 KOHTPOJIA:

.3.4 Ipou3BOAUTH pacyeT NapaMeTpPoOB JBUKEHUS Teja, OPOLIEHHOIO MO YIIOM K
TOPU30HTY, METOI0M IPOEKLUN HAa KOOPIMHATHBIE OCH

3ananme Nel (u3 Tekymero KOHTpoJisi) (10 MuUHYT)

Telto GPOIIECHO ¢ TIOBEPXHOCTH 3eMIIH MOJ YIIoM a=30 K TOPU30HTY C HAYaJIbHO#
CKOPOCTBIO v,=20M/c. CONPOTHBICHAEM BO3yXa mpeHeOpeun, g=10 m/c®. Onpenennrte
BpeMsl MOJIeTa, MaKCUMaIbHYIO BRICOTY TIOJbEMA U AATbHOCTD IMOJIETA.

Oueuka Ilokazamenu OUEHKU

5 3amanne BBHITTOJTHEHO B COOTBETCTBUU C TPEOOBAHUSIMH K
odopmieHuto 3a1au. BepHO BhIBEICHBI WK 3aITUCAHBI BCE
knuHeMatudeckue ¢popmysibl. [IpaBUIbHO BBIMOTHEHBI TOJACTAHOBKU U
npeoOpa3oBanus. BepHo nponsBeeHbl MATEMAaTUYECKHUE PACUETHI
BEJIMYMH C YKa3aHUEM €MHUI] U3BMEPEHUSI, a TAK)KE TPUCYTCTBYET
KpaTKOE MOSICHEHUE X0/1a PEIICHUSI.

4 3aaHue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
oopmiienuto 3anad. BepHo 3amucansl Bce TpU pacdeTHBIE (POPMYIIBL,
BEPHO IIPOU3BEJICH NIEPEBO €AUHUI] U3MEPeHUs. BepHo mpoBeaeHbI
MaTeMaTHYeCKUEe PACUETHI JJIs ABYX BEIMUYUH, & TPEThS COACPIKUT
HerpyOyro omuoOKy, TM00 BCE OTBETHI BEPHBI, HO OTCYTCTBYET
€IMHULA U3MEPEHUSI XOTs Obl y OHON BEIMYUHBIL.
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3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmitenunto 3anad. [IpaBuiIbHO 3aMMcaHbl OCHOBHBIE (POPMYIIBI TSI
pacdera BpeMEHH I10JIeTa, MAKCUMAIIbHOHM BBICOTHI M TaJTbHOCTH (0e3
BBIBOJ12). BBIMTOIHEHBI MaTEMaTHYECKHE PAaCUeThl, HO TOMYIICHBI HE
6osee 1ByX apuMETHUECKUX OMMOOK MIJIM HETOUHOCTHU B

OKPYTJICHUH, TUOO MOJIyYEH OJMH BEPHBIN YMCIOBOU OTBET U3 TPEX.

JAuaakTuyeckasi eIMHULA 1151 KOHTPOJIA:

.3.3 BBINOJIHATh KHHEMATUYECKUI aHANN3 rpauKOB JIBHKEHHUS

3ananue Nel (u3 Tekymero KoHTpoJisi) (10 MuHYyT)

Ha pucynke ngan rpaduk npoekum ckopocTu Tena Ha ocb O, OT BpEMEHH.

Vi, Mic |
20

10

N\

3amaHue:

5 10 15W25 30 tc

1) [TocTpotite rpaduk yckopenus a,(t).
2) PaccuuTaiite nepeMenieHue Tea 3a nepsbie 15 cekyHI.
3) Onpenenure MyTh, IPONUACHHBIN TEIOM 3a 25 CEKYHA.

Ouenka

Hokazamenu ouenku

5

3a/1aHuE BBIIIOJIHEHO B COOTBETCTBUHU € TPEOOBAHUSIMU K
odpopmieHuto 3a1a4d. BepHo nocrpoen rpaduk a,(t) ¢ npaBUIbHBIMU
3HAYEHUSAMHM U MOANUCAHHBIMU OCsAMHU. be301mmndo4uHo paccunTanbl
nepeMEeIIeHUE U MyTh 33 YKa3aHHbIE MPOMEKYTKH BPEMEHHU C
yKa3aHueM eAUHUI. Bce Tpy MyHKTa BBITOIHEHBI aKKYPAaTHO, YETKO U
B IIOJJHOM 0OBEME.

3amanue BBIIIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopMIIeHHIO 3a/1a4. BHITIOJIHEHBI BCE TPU 3aIaHMs, HO JOIyIIeHa
omuOKa B 3HAKaX YCKOPEHUSI HJIM pacyeTe IJI0Mau, JIM00 HEBEPHO
yKa3aHbl €JIUHULIBI U3MEPEHUS, TUOO JIOMYIICHBI JIBE - TPU MEJIKUE
HETOYHOCTH B TIOAMUCSAX OCEH, WM HEBEPHO BBIOpAaH MaciiTad, HO
YHCJIOBBIE OTBETHI BEPHBI.
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3 3amanue BBITIOJIHEHO B COOTBETCTBUU C TPEOOBAHUSAMHU K
odopmienuto 3anad. [IpaBuiIbHO BBITIOJIHEH XOTsI ObI OJIMH U3 TPEX
MYHKTOB, OCTAJIbHbIE HE PACCYMTAHBI UJIU C MIPYyObIMU OIIUOKAMH,
IIPU 3TOM JIOIYCKAETCSI OTCYTCTBUE OJTHOTO U3 TPEX 3aJaHUM, eCIu
JIBa IPYTUX CJIEJaHbl YJI0BJIETBOPUTEIBHO.

JAnaakTuyeckasi eIMHULA 1JIS KOHTPOJIA:

.3.24 0CHOBHBIEC MOHATHSI MArHETU3MA: MArHUTHAS! UHIYKIMsI, MATHUTHBIN OTOK,
WHIYKTUBHOCTD

3ananue Nel (u3 Tekymero KoHTpoJisi) (10 MuHYyT)

OnuimuTe OCHOBHBIC BETMYHMHBI, XapaKTepHU3yIOIIHe MarHuTHOE nojie. X dhu3nyeckuit
CMBICJI, €IMHUIBI U3MEPCHHS U UX CBSA3U MEKIY COOOM.

Ouenka Ilokazamenu ouenku

5 [TOJTHOCTBIO PACKPHIT (PU3HUSCKHUI CMBICT BCEX YETHIPEX BEIUYHH,
BEPHO YKa3aHbl ¢IMHUIIBI U3MEPEHUS, IPUBEICHBI U MTOSICHEHBI BCE
OCHOBHBIC CBSI3U MEXIY HUMHU, OTBET JIOTHYCH, COJICPKUT (POPMYITBI U
MOsICHEHUS O0e3 OIIMOOoK.

4 [IpaBHIIbHO Ha3BaHBI U OXaPAKTEPU30BAHBI TPU BEIUYUHBI U3
YeThIPEX, SAUHUIIBI U3MEPEHUS YKa3aHbl 0€3 OMUOOK, TPUBEACHBI
OCHOBHBIE CBS3M (HE MEHEE JIBYX ), HO JIOMYIIIEHA OJHa HETOYHOCTh B
OTIpeICICHUH (PU3UUECKOTO CMbICIIA WK B 3alTUCH (OPMYJIbI, THOO
OTCYTCTBYET OJIHA U3 CBA3CH.

3 Ha3BaHbl 1B€ OCHOBHBIE BEJIMUMHBI, UX (PU3UUECKUN CMBICIT U

€IMHMIIBI U3MEPEHHUS B LIEJIOM BEPHBI, HO UMEIOTCA MPOOEBI B
IIOHMMAHWU CBA3EH MEXKy BEIMYNHAMMU, JNOITYLIEHBI ABE-TPU

HerpyObie OmmMOKH, OTBET (pparMeHTapeH.
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