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1. MosicHUTEABLHAS 3AMUCKA

OneHouynble Matepuanbl pazpaboTansl B (opme (OHAA OLIEHOUHBIX CPEACTB B
COOTBETCTBUH ¢ IyHKTOM 9 ctathu 2 denepanbHoro 3akona ot 29.12.2012 r. Ne273-03 «O6
oOpazoBanuu B Poccuiickoit @enepatyn» u paszaena || Meroauka pacuera U NpUMEHEHUS
no  o0Opa3oBaTeJbHbIM CpeAHEro

AKKPCAUTAINOHHBIX rokazateJiei

npodeccuoHanbHoro oopaszosanus [Iprukaza Munnpocsemnienus Poccun ot 14.04.2023 No272

porpammam

«00 YTBCPKACHUUN AKKPCAUTAIUMOHHBIX HOK&3&TCHCﬁ, MCTOAUKHN paCd€Ta U IIPHUMCHCHHUU

aKKpEeIUTAllMOHHBIX  TOKa3zaTeled 1o  oOpa3oBaTEIbHBIM CpPEOHErO
npodecCHOHATbHOTO 00pa3oBaHus» W myHKTa 7 Ilpmkaza MwunuctepctBa IlpocBemnienus
Poccuiickoii @enepaunn ot 24.08.2022 Ne762 «OO0 yTBEpKI€HHUS MOPSAKA OPraHU3ALMHU U

OCYILECTBIEHUSI 00pa30BaTENbHOM [JEATEIBHOCTH 10 00pa3oBaTENbHBIM IpOrpaMMmam

nporpammam

cpeaHero npohecCHOHAIBHOTO 00pa30BaHUSD.
®onp oneHOUHBbIX cpeacTB (nanee — @OC) npegHa3HauEeH IS OLICHKH YPOBHSI OCBOCHUS
pe3yabTaTOB OOYUYEHUS HA PA3IUYHBIX dTanax ux GopMupoBaHUsI.

2. IlepeyeHb OLIEHOYHBIX CPEACTB € YKA3aHNEM 3TANOB (POPMHUPOBAHUSA JUYHOCTHBIX,
MEKINPeAMETHBIX U MPeAMETHBIX Pe3yJibTATOB 0CBOEHHS YUeOHOI0 mpeaMeTa

OCHOBHOM 3a7a4€ll OLICHOYHBIX CPEJICTB SIBJIIIETCA KOHTPOJIb W YIPABICHUE MPOLIECCOM
MPUOOPETEHUSI CTYJCHTAMH HEOOXOJMMBIX JIMUHOCTHBIX, MEXKIPEIMETHBIX M MPEIMETHBIX

PE3YJIbTATOB OCBOCHUA y‘lC6HOFO nmpeamMeTa.

Kon
Ne | KonTposaupyembie pa3fe/ibl | KOHTPOJIUPYEMO HaumenoBanue
n/n (TemMbl) TUCHMITHHBI i KOMIIETEeHIIUH OLICHOYHOI'0 CPeACTBA
(wim ee yacTm)

1 | Paspen 1. Mexanukac | QK 01, OK 02, | TecT, HOATOTOBKA
JJICMCHTAMH  TCOpUH OK 03, OK 04, | pedeparos, muchMeHHas
OTHOCHTCILHOCTH. OK 05, OK 06, | pabdora (pemreHue 3aaay),

OK 07, OK 08, | ycTtHas pabota
OK 09;

2 | Pa3nen 2. OK 01, OK 02, | TecT, moaAroTOBKa
MonexkynspHas OK 03, OK 04, | pedeparoB, mucbMeHHasI
buzuka. OK 05, OK 06, | pabora (pemienue 3aaa4),
TepmoanHaMuka OK 07, OK 08, | ycTHas paboTa

OK 09;

3 | Pa3gea 3. OK 01, OK 02, | TecT, moaroToBKa

DJIEKTpOIMHAMUKA OK 03, OK 04, | pedeparos, mucbMeHHasI
OK 05, OK 06, | pabora (pemieHue 3a1a4),
OK 07, OK 08, | yctHas pabota
OK 09;




Pa3nen 4. BoiHoBas OK 01, OK 02, | Tect, mOAroToBKA
ONTHKA OK 03, OK 04, | pedeparoB, nucbMeHHAS
OK 05, OK 06, | pabora (pemieHue 3aga4),
OK 07, OK 08, | ycTtHas pabota
OK 09;
Pa3nen 5. KBantoBas OK 01, OK 02, | TecT, mOArOTOBKA
duznka OK 03, OK 04, | pedeparoB, mucbMeHHasI
OK 05, OK 06, | pabota (pemieHue 3aaay),
OK 07, OK 08, | yctHas pabota

OK 09;




OcBoenue cojaepkanuss yudeOHOM guctuiuinHbl  «Pus3uka»  obecrieunBaeT
JOCTHKEHUE

CTYJICHTaMU CIEAYIOUIUX PEe3yIbTaTOB:

. JUYHOCMHBIX:

— YyBCTBO TOPJOCTH U YBAKEHUS K HCTOPUM U JIOCTUKEHUSIM OTEUECTBEHHOM
bu3ndeckoil Hayku; (U3MYECKH TPAMOTHOE TOBEACHHE B MPOoQecCHOHATBLHOMN
NEATETLHOCTH U OBITY TIPW OOpAaIIeHnH ¢ TPHOOpPaMH M YCTPOUCTBAMU;

— TOTOBHOCTH K TPOJOJDKEHUIO OOpa30BaHUS W TIOBBIMICHUS KBaTU(UKAINN B
n30paHHON TpodecCHOHANBHON JEATEeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
bU3MYEeCKUX KOMIETEHIINI B 3TOM;

— yYMEHHE WCHOJb30BaTh JIOCTH)KCHHUS COBPEMEHHOM (U3MUECKOW HayKd U
(bu3MYEeCKUX TEXHOJOTUN JUIsi TOBBIMICHUS COOCTBEHHOTO HMHTEIIEKTYalIbHOTO
pa3BUTHS B BHIOpaHHON TTPO(EeCCHOHATBLHOM eI TeIbHOCTH;

— YMEHHUE CaMOCTOSITENIbHO J0ObIBaTh HOBbIE g ce0d (PU3NUECKUE 3HaHUS,
UCIIOJIB3YS JIJISl 3TOTO JOCTYMHBIE HICTOYHUKU MH(POpMAIINH;

— YMEHHE BBICTPAWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHS B KOMAaHJE IO
pelIeHnI0 O0IIKX 3a/1a4;

— YMEHHE YHOpaBisiTb CBOEH I[IO3HABATEJIBbHOW [I€ATEIBHOCTHIO, IMPOBOJIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO PAa3BUTHS;

. MemanpeomemHuulx:

— UCTOJIb30BAHUE PA3IMYHBIX BUJIOB IMO3HABATEILHOU JIEATEIILHOCTH JIJI PELICHUS
bu3nueckux 3aaad, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUA (HaOII0IEeHUS
ONMCAHUSA, WU3MEPEHUS, SKCIEPUMEHTA) M U3YYEHUS PA3JIUYHBIX CTOPOH
OKPY’KAIOIIEH IEMCTBUTEIILHOCTH;

— HUCIOJIb30BAHUE OCHOBHBIX MHTEIUIEKTYaJbHBIX OMNEpaIMii: MOCTAHOBKH 3aJ]1ayH,
dbopMyIMpOBaHUS THUIOTE3, aHajlyd3a MW CHHTe3a, CpaBHEHUs, OO0O0OIICHMUS,
CUCTEMATHU3aIINH, BBISIBIICHUS IPUYMHHO-CIIEACTBEHHBIX CBS3€H, TOMCKA aHAJIOTOB,
dbopMyIMpOBaHUST BBIBOJIOB [IJIi HW3YUEHHS PA3IUYHBIX CTOPOH (HDU3UUYECKUX
OOBEKTOB, SIBIEHUU U MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJAUMOCTh
CTaJIKUBAThCA B MpodecCuoHaNbHOU cdepe;

— YMEHHE T€HEepUpOBATh UJIEM U OMPEACNSITh CPEACTBA, HEOOXOAUMBIE IJISI UX
peanu3anuu;

— YMEHHE HCIMOJb30BaTh PA3IUYHbIE MCTOUYHUKU JJIsI MOJy4YeHUS (U3UYECKOU
nH(popMaIu, OlICHUBATh €€ JIOCTOBEPHOCTD;

— YMEHUE aHAIM3UPOBATh U MPECTABIATh HH(OOPMAITUIO B PA3TUYHBIX BUAX;

— YMEHHE MyOJUYHO TPEACTaBIATH PE3yJIbTaThl COOCTBEHHOTO HCCIICOBAHUS,
BECTU JIMCKYCCHM, JIOCTYITHO W TapMOHHYHO COYeTas cojaepkaHue U (HOpMbI
MpeIcTaBiIsIeMoi nH(popmaIuu;

. npeomemmuulx:

— c(hOpMUPOBAHHOCTh TIPEACTABICHUN O POJIM W MecTe (PU3UKH B COBPEMEHHOM
Hay4YyHOU

KapTUHE MUpPa; MOHUMaHue (PU3NUecKoil CylHOCTH Ha0I01aeMbiXx BO BeenenHo
ABJICHUM, poid (PU3UKU B (POPMHUPOBAHUU Kpyrosopa U (PyHKUIHOHATBHOU
IPAaMOTHOCTH YeJIOBEKa JJIsl pEIICHUs PAKTUUECKUX 3a]1ay;

- BJIaJICHUE OCHOBOITOJIATrAI0IIUMHU bu3nYecKuMu MOHSTHUSIMU,
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3aKOHOMEPHOCTSIMH, 3aKOHAaMH W TEOPHSIMH; YBEPEHHOE HCIIOJIb30BAaHUE
(bU3UYECKOM TEPMUHOJIOTHH U CUMBOJIUKH,

— BJIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO IIO3HAHHWS, HCIIOJIb3YeMbIMH B
busuKe: HaOMIOACHUEM, ONTMCAHUEM, U3MEPEHHUEM, SKCTICPUMEHTOM;

— yMeHHus oOpabaThiBaTh Pe3yJbTaThl U3MEPCHHH, OOHApYXKHBAaTh 3aBHCHMOCTH
MeXTy (PU3HYECKUMHU BEJTMIMHAMHA, OOBSCHATH MOJIyICHHBIC PE3yJIbTAThI U JCNIaTh
BBIBOJIBL;

— c¢(OpMHUPOBAHHOCTh YMEHUS peliaTh GU3NIECKUE 3a0a4u;

— c(OpPMHPOBAHHOCTh YMCHUS IMPUMECHSATH IOJYYCHHBIC 3HAHUS JIJI OOBSICHCHUS
YCIIOBHI MPOTEKaHUS (PU3NYSCKUX SABJICHUI B IPUPO/IE, TpodecCHOHaIbHOM cdepe
U IS IPUHATHS MPAKTUYECKUX PEIICHUIA B ITOBCEIHCBHOM KU3HH,

— c(opMUPOBAaHHOCTh COOCTBEHHOH IO3WIIMK 110 OTHOIICHHIO K (PU3MYCCKOM
uH(OpPMaIUH, ITOJTyd4aeMOl U3 pa3HbIX HCTOYHUKOB.

3. Onucanue nepeyHsi OEHOYHbIX CPEICTB U KPUTEPHEB OLleHMBAHUSA
JIMYHOCTHBIX, MEKIPeAMETHBIX M NIPEeAMETHBIX Pe3yJIbTATOB 0CBOCHUS
y4eOHOro nmpeaMeTa Ha pa3jJM4YHbIX ITanax (pOpMHUpPOBaHUS

Ne HaumenoBanme Kparkas xapakrepucTuka oueH04HOro OLICHOYHOI0
/Il | OLEHOYHOIO CPeICTBA cpeacTBa cpelacTBa B
donge

IIpencraBienune

1 2 3 4

CTYJEHTa, MIPEICTaBISAIONINI cO00M KpaTKoe
MN3JI0KECHHUEC B IMCBMEHHOM BHUJIC
MOJIyYEHHBIX PE3yIbTaTOB TEOPETUIECKOTO
aHaJn3a onpeeNeHHON HayuyHOH (y4eOHO-
HCCIIEIOBATENBCKOM ) TEMBI, I/I€ aBTOP
PacKpBIBAET CYTh HCCIIEYyeMON IPOOIEMBI,
MPUBOJUT pa3IUNYHbIC TOYKH 3PEHHUS, a
TaK)Xe COOCTBEHHEIE B3rJIs1AbI HA HEEC.

1 Pedepar [TponykT camocTosATeIbHON PadOTHI Tewmbl pedeparon

CTYJEHTa, IPEICTaBISAIOINI cOO0H co001IeHu I
nyOJIMYHOE BBICTYIUIEHUE I10
MPEJICTaBICHUIO MTOTYYSHHBIX PE3YIIbTaTOB
peleHus ONpeIelIeHHON yueOHo-
NPaKTHYECKOH, ya4eOHO-MCCIIeI0BaTEIbCKOM
WM HAYYHOU TeMBbI

2 Joknan, cooOrienne [TpoaykT caMocTOsTETLHON pabOTHI Tembl nOKIaNOB,

3 CobecenoBanue CpencTtBo KOHTpOJS, OpraHW30BaHHOE Kak | Bompocsl

O6y‘IaIOHH/IMC$I Ha TEMBI, CBJA3aHHBIEC C | AUCIIUIIJIINHBI
M3y4aeMO# TUCIUIUIMHON, U PacCUYMTaHHOE
Ha BBISICHCHUC o0BeMa 3HAHUU
oOyyarorerocs o oTpeeIeHHOMY
pasneny, TeMe, mpolemMe H T.1I.

Io

cricnuyajibHas 6606,[[3. napenoaaBareyiids € TeMaM/pa3I[CJ'IaM

MTO3BOJISAIONIAS aBTOMATU3UPOBATh | 3aJJaHHI
MpOLIeIypY H3MEPEHHUs YPOBHSI 3HAHMM U

4 TeCTI/IpOBaHHC Cucrema CTaHAAPTU3UPOBAHHBIX 3a,[[aHHI>i, ®@OHJ  TECTOBBIX




| | | yMenwmii 06yuaromerocs. \

4, Onucanne MKAaJ OLEHOYHBIX CPEJCTB U KPUTEPHEB OLlEeHUBAHMS
JIMYHOCTHBIX, MEKNPEAMETHBIX U MPeIMeTHBIX Pe3yibTATOB OCBOEHMSI HA
Pa3JIMYHBIX 3TANax uX (PopMUPOBAHUA

KpuTtepnu olleHKH NMPaKTHYECKHUX 3aJaHUI

O1eHKa «OTJIMYHO» CTAaBUTCS B TOM cCllyyae, eciM oOydarouuiics riyOoko u
IPOYHO YCBOWJI BECh IMPOTPAMMHBIA MarTepuaj, HCUEpIbIBAIOIIe, TPaMOTHO U
JOTMYECKH CTPOMHO €ro wu3jnaraer, He 3aTpyIHSeTCS C OTBETOM IIpH
BUJIOM3MEHEHUH 33JaHUs, MPABUILHO OOOCHOBBIBACT MPUHATHIC PELICHUS, YMEET
CaMOCTOSITENIbHO 0000111aTh U U3J1araTh MaTepual, He IOMyCKas OIIMOOK.

OneHKa «XOpouIo» CTAaBUTCS, €CIU OOYyYArOUIMIICS TBEPAO 3HAET MPOTPAMMHBIN
MaTepHall, TpPaMOTHO U 1O CYIIECTBY M3JaraeT €ro, He JOIMYCKaeT CYIIEeCTBEHHbIX
HETOYHOCTEH B OTBETE Ha BOIMPOC, MOXKET MPABWIHLHO MPUMEHSITH TEOPETHUECKHE
MIOJIO’KEHUS M BIIaJIeeT HEOOXOANMBIMU YMEHUSIMU M HABBIKAMU TP BBITIOTHEHUH
IPAKTUYECKUX 3aJaHUM.

O1eHKa «yHOBJIETBOPUTEJIbHO» CTABUTCS, €CIM OOYYaIOUIUIICS YCBOWJ TOJBKO
OCHOBHOM MaTrepuaj, HO HE 3HAET OTIENbHBIX JeTalled, TOMYCKaeT HETOYHOCTH,
HapylIaeT IOCIENI0BaTEIbHOCTh B H3JIOKEHUU MPOTPaMMHOIO MaTepuaia u
UCIBITHIBACT 3aTPYIHEHUS B BBINIOJHEHUH MTPAKTUUECKUX 3aJaHUI.

O1eHKa «HEyI0BJIETBOPHUTEIbHO» CTAaBUTCS, €CIU OOydalolluMics HE 3HAeT
OTJENBHBIX PAa3/lesioB MPOrpaMMHOIO MaTepuaia, JOMYCKAeT CYIIECTBEHHBIC
OIITUOKH, C OOTBIIMMHU 3aTPYTHEHUSIMHU BBIMOHAET IPAKTHUECKHUE 3aIaHUSI.

Kpurepuu onieHkn TeCTUpOBaAHUS

OneHka «OTJIMYHO» BBICTABIISICTCA B Clydae, €CIM CTYJEHT OTBETHJI Ha 0OoJiee
85% BOIpOCOB, TEM caMbIM I[IOKa3aB IPOJBUHYTBHIM YpPOBEHb OBJIAJCHUS
bopMUPYyEMBIMU KOMIIETEHIIASMHU.

OreHKa «X0POII0» BBICTABIISIETCS B Cllydae, €Clid CTYACHT OTBETHII Ha Oomee 75%
BOIPOCOB, TEM CaMblM HPOJAEMOHCTPUPOBAB 0a30BbIi ypOBEHb OBJIAJICHUS
bopMHUpPYEMBIMU KOMIIETEHITUSIMHU.

OueHKa «yA0BJIETBOPHUTEJIbHO» BBICTABJISICTCS B CIIy4yae, €CIIM CTYyJEHT OTBETHII
Ha 6osee 50% BOMPOCOB, TEM CaMbIM ITPOJEMOHCTPUPOBAB yIOBIECTBOPHUTEIILHBIN
YPOBEHb OBIAJICHUST (POPMHUPYEMBIMU KOMIIETECHITUSIMU.

OneHka «HEyI0BJIETBOPUTEJIBHO» BBICTABIIETCS B CIIy4ae, €CIH CTYIEHT
oTBeTs1 MeHee 4eM Ha 50% BOMPOCOB, T€M CaMbIM IPOAEMOHCTPUPOBAB
HEYI0BJIETBOPUTENIbHBIN YPOBEHb OBIAICHUSI (POPMUPYEMBIMHU KOMIIETEHIIUSMHU.

Kpurepuu oieHKM KOHTPOJIbLHOM PadoThI

OuEeHKY «3a4TeH0)» CTaBUTCS, €CIM O0Yy4alolUics COOTBETCTBYET TPEOOBAHUSIM
HE HWKE MPEJICTABICHHBIX: YCBOWJI OCHOBHOW MAaTEpHall, JONMyCKAET HETOYHOCTH,
HapylIaeT IOCJIEI0BATEIIBHOCTL B M3JIOKEHUHU IPOIPAMMHOIO MAaTepualia u
WCIIBITBIBAET  3aTPYJHEHHMs B BBIIOJHEHHWHM  IPAKTUYECKUX  3aJaHUM.
JleMOHCTpHUpYET YpPOBEHb OCBOEHHS (HOPMHUPYEMBIX KOMIIETEHLUUN BBIIIE
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IIOPOTOBOTO.

OuLEeHKY «He 3a4YTeH0» CTaBUTCA, €ClId OOYyYalolluMics HE 3HAeT OTIEIbHBIX
pa3ze’oB MPOrpaMMHOrO Marepuaia, AOMYCKAEeT CYIIECTBEHHbIE OLIMOKH, C
OOJBIIMMU 3aTPYJHEHUSMH BBINOJHAET NMPAKTUUYECKUE 3aaHusl. J[eMOHCTpHUpyeT
YPOBEHBb OCBOEHUS (POPMUPYEMBIX KOMIIETSHIIUNA HUXKE ITOPOTOBOTO.

Kpurepuu ouenku pedeparon

OrneHka «OTJIMYHO» CTaBUTCSA B TOM Cllydae, €Cld OOydJaromuics TiIyOOKO H
MIPOYHO YCBOWJI BECh NPOTPaMMHBIM MaTepHall, HCUEPIBIBAIOUIE, T'PAMOTHO U
JIOTUYECKH CTPOMHO €ro H3jaraer, He 3aTpydHsAETCS C OTBETOM IIpHU
BUJIOU3MEHEHUH 33JIaHUs, MPAaBUIBHO OOOCHOBBIBAECT NMPUHSTHIC PELICHUS, YMEET
CaMOCTOATENLHO 000011aTh U U3JIaraTh MaTepual, He I0ImycKas OIHOOK.

O1eHKa «XOpPOII0» CTAaBUTCS, €CIU OOYYAIONIMIICS TBEPAO 3HAET MPOTPAMMHBIN
Martepuall, TpPaMOTHO U IO CYIIECTBY M3JaraeT €ro, He JOMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIMPOC, MOXKET MPABWIBHO MPUMEHSATH TEOPETUUECKUE
MOJIOKEHUS U BJIAJICET HEOOXOAUMBIMU YMEHUSIMU U HAaBBIKAMU TIPU BHITIOJIHEHUU
MIPAKTUYECKUX 3aTaAHUM.

O1eHKa «yJAOBJETBOPHUTENbHO» CTaBUTCS, €CIU OOYYArOUIUNCS YCBOUJ TOJIBKO
OCHOBHOU Marepuaj, HO HE 3HaeT OTACJIbHBIX JeTaliei, JOMyCKaeT HETOYHOCTH,
HapyllaeT TOCJIEI0BATEIbHOCTh B U3JIOKEHUU MPOTPAaMMHOTO Marepuaia u
UCIIBITHIBAET 3aTPYTHCHUS B BBHIMOJHEHUH MPAKTUYECKUX 3aJaHUN.

OneHka «HeyJ0BJIETBOPUTEJIBHO» CTaBUTCS, €CIM OOydYaroluics HE 3HaeT
OTHEJIbHBIX PAa3/IeIOB MPOrPAMMHOTO MAaTepHualia, JIOMYCKAET CYIIECTBEHHBIE
OIIMOKH, C OONBIITUMU 3aTPYTHCHUSIMH BBITTOJIHSIET MPAKTUYECKUE 3aIaHUA.
Kpurepuu oueHku 3auéra

OrneHKka «OTJIMYHO» CTaBUTCS B TOM cCllydae, €Clid OOydJaroumuics riy0oKo u
MPOYHO YCBOWJI BECh NPOTrpaMMHBIM MaTepHall, HCUEPIbIBAIONIE, T'PAMOTHO U
JIOTUYECKH CTPOMHO €ro wu3jaraer, He 3aTpyJHsAeTCs C OTBETOM MpHU
BUJIOU3MEHECHUM 3a/laHusl, MPABUILHO OOOCHOBBIBAECT MPUHSTHIC PELICHUS, YMEET
CaMOCTOSITENIbHO 00001IaTh U U3J1arath MaTepua, He JA0IMycKasi OIIMOOK.

OlleHKa «XOPOII0» CTaBUTCS, €CIM OOyYalolMUiCs TBEPJO 3HAET MPOrpaMMHBIN
MaTtepuall, TPaMOTHO U IO CYIIECTBY M3JlaraeT €ro, He JOMyCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIMPOC, MOXKET MPABWIHHO MPUMEHSATh TEOPETUUECKUE
MOJIOKEHMS U BJIAJICET HEOOXOAUMBIMU YMEHUSIMU U HAaBBIKAMU TIPU BBITIOJTHEHUHU
MPAKTUYECKUX 3aTaHUU.

OrneHka «yJa0BJIE€TBOPUTENbHO» CTABUTCA, €CIIA OOYUYaIOIIHUIACS YCBOWJI TOJBKO
OCHOBHOI Marepuaj, HO HE 3HaeT OTACJbHBIX JeTaliei, JOMYCKAaeT HETOYHOCTH,
HapyllaeT TMOCJEI0BATEIbBHOCTh B U3JIOKEHUHU MPOrPAMMHOIO Marepualia u
WCIIBITHIBAET 3aTPYITHCHUS B BHIMIOJTHEHUH MMPAKTUYECKUX 3aJaHUN.

OrneHka «Hey0BJIETBOPUTEJIBLHO» CTaBUTCS, €CIM OOydYaroluics HE 3HaeT
OTJEJIbHBIX pPa3/ieJIoOB MPOrPaMMHOTO MaTepualia, JIONYCKAeT CYIIEeCTBEHHbIE
OIMOKH, C OOJBIIMMHU 3aTPYAHECHUSIMH BBITIOJHSICT MPAKTUYECKUE 3a/IaHHUS.

Kpurtepuu n mkaJjia oueHUBaHUS JUYHOCTHBIX, MEKIPEAMETHBIX H
NpeIMeTHbIX Pe3yJIbTATOB OCBOEHHS Y4eOHOI0 MpeaMeTa



HMIxana
OLlCHUBAHUA

YpoBeHnb

OCBOEHUS
Y4eOHOoro
npeaMera

Pe3ynbTaThl 0CBOCHHSI Y4eOHOT0O NIpeaMeTa

OTJINYHO

BBICOKHI

oOydaromuiicss TpOsSBUI BCECTOPOHHUE U TIyOoKue
3HaHUS TPOrPAMMHOr0 MaTepualia Mo NpeMeTry, OCBOUI
OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYPY, OOHAPYKUIT
TBOPYECKUE CHOCOOHOCTH B MOHUMAHUU, U3J0KEHUU U
MIPAKTUYECKOM UCTIOJHEHUH YCBOCHHBIX 3HAHUU.

XOpOLIO

NOCTATOYHBIN

oOyyaromuiicss IposBUI MOJHOE 3HAHUE MTPOTrPAMMHOIO
Mmarepuaga [0  IpPeAMETY, OCBOMJI  OCHOBHYIO
PEKOMEHIOBAaHHYIO JIUTEPATyPy, MPOSBUI CIIOCOOHOCTH
K UX CaMOCTOSITEJIbHOMY IIPUMEHEHHIO U OOHOBIJIEHUIO B
X0Jle TOCIEAYIOIIEro OO0y4eHHs] M I[PaKTUYECKOU
JeSITEbHOCTH.

YIOBJIETBOPUTE
JBHO

HU3KUN

oOyuaromuics MIPOSIBUIT 3HAHUSA OCHOBHOTO
IPOrpaMMHOI0 MaTepuayia 1o IpeaMeTry B oObeme,
HEOOXOIUMOM /Il MOCJEAYIOLIEro o0y4yeHus u
IIPEICTOSIIEN IPAKTUYECKOW JEATEIbHOCTH, HW3Y4HI
OCHOBHYIO PEKOMEHI0BAaHHYIO JIUTEPATYPy, B OCHOBHOM
o0nagaer  HEOOXOOUMBIMHM  3HAaHUAMM I HX
YCTpAaHEHUs] INpPU  KOPPEKTUPOBKE €O  CTOPOHBI
9K3aMEHATOPA.

HCYIOBJICTBOPHU
TCIJIIBHO

yueOHBIN
npeaMeT He
OCBOEH

OOyuarouiics oOHapyKUJI CyLIECTBEHHbIE MPOOEIbl B
3HaHUM OCHOBHOTO MPOTPAMMHOTO MaTepuana Io
npeaMeTy, AONMYCTHJI TPUHIHUIHAATBHBIE OIMUOKH TpH
NPUMEHEHUH TEOPETUYECKUX 3HAHWM, KOTOpble He
HI03BOJIVIIN eMy OCBOUTH JMYHOCTHBIE,
MEXIIPEIMETHbIE UM MpPEeIMETHblE pe3ylbTaThl IO
JTAHHOMY TIPEMETY.

5. OueHovHbIE CpeCTBA VISl OLCHUBAHMS 3HAHUA, YMEHU U HABBIKOB,
Ha Pa3JIMYHbIX dTanax ux GopmMupoBaHus B MPoIECCe 0CBOCHUS

YCKOpCHHE.

Y4eOHOro nmpeamera

Bomnpocsl k ycTHOMY onpocy

1. MexaHuueckoe IBM)KEHHE W €r0 OTHOCHTENIBbHOCTh. CUCTEMa OTCYETA.
Tpaekropus. [lyTe nnepememnieHue.

2. MarepuanbHasi TOYKa. Y paBHEHUS MPSIMOJIMHEHMHOTO PAaBHOYCKOPEHHOTO
JnBUxkeHUS. 3. KpUBOJIMHEWHOE IBUKECHUE TOUKU HA TPUMEPE JIBUKEHHUS 110
OKPY’KHOCTH C TOCTOSIHHOM MO0 MOZYJIFO CKOPOCTBhIO. LIeHTpocTpeMuTensHoe

4.  3akonbl HeloToHa. MIHEpLManbHbIE CUCTEMBI OTCUETA.
5. Cuubl B mpupoJie: ynpyroctb, TpEHUE, CHJIa TSDKECTH. 3aKoH ['yka.
6. 3akon BcemupHoro tarorenus. Bec. HeBecomocTs. Cuiia TsokecTH.

Yckopenue

7.  HMmnynbc. 3aKOH COXpaHEHUSI UMIYJIbCA.
8. Pabota u MOIIHOCTH. 3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTHUH.
[ToreHuunanbHast U KHHETUYECKASSHEPTUAL.




9.  Kuneruueckas sHeprus. TemrepaTypa Kak Mepa CpeIHe KHHETUYECKOM

DHEPIUM YaCTUL.

10.  3akoH coxpaHEHHs SHEPTrUU B TEIJIOBBIX IMpoleccax. TemnoBsie

MallWHbI, UX MPUMEHEHUE. DKOJIOTHYECKUE TPOOIEMBI.

11. KonuuectBo BemectBa. Mounb. [locTtosinnas ABoraapo. TemnoBoe

paBHOBecue. AOcomoTHasTemnepaTypa. CBs3b TEMIIEpPaTyphl CO CpeaHEl

KMHETUYECKOW DHEPrUer YaCTHUIL BEIIECTBA.

12. WpeanbHbli ra3. CBsA3b MEXIY JAaBJICHUEM U CPEIHEH KUHETUYECKON

SHEPruel MOJIEKYJI HcanbHororasa. ¥ paBaenue Knamneiipona - Menaeneena.

N3omnporeccsl.

13. TlepBblii 3aK0H TepMOAMHAMUKHU. BTOpOI 3aKOH TEPMOJIMHAMUKH U €T0
cratuctryeckoe ucronkoBanue. KI1/ TermoBoro asurarerns.

14. HacslleHHble 1 HEHAchILeHHbIE apbl. Kpucrannuuyeckue u amopHble

tena. BnaxuocTs Bo3nyxa. [lcuxpomerp.

15. DnekTpuueckoe B3auMOACHCTBUE. DIEMEHTAPHBIN ANEKTPUUECKUI
3apsa. 3akoH Kynona. HanpskeHHOCTD 3JIEKTPUYECKOTO MOJIS.

16. IloTeHIMaTBLHOCTH PACKTPUICCKOTO MOJsl. PazHocTh moTeHtmanos. [IpuHiun

cynepro3uuuu nosieii. Hanpsbkenue. EquHUIBI n13MEpEHNs HaNpsHKEHUS.

17.  Dnexrpuueckuii Tok. Cuna toka. Hanpsoxenue. ConpoTuBieHue

IIPOBOJIHUKA.

18.  3akon Oma anis yuactka nenu. [locienoBarenbHoe U mapauienbHOE

COECIMHEHNE ITPOBOJHUKOB.

19.  DnextpoaBmwxyias cuia. 3akoH OMma /i TOJIHOM TeNH.

20.  PaboTa ¥ MOIIHOCTH SJEKTPUUYECKOTO TOKa. TeroBoeneicTBre

ANeKTpUYEcKoro Toka u 3akon/lxoynsa-Jlenua.

21.  MarauTtHoe moje. MarautHas WHAYKIHS. EAMHALIBI ©3MEpeHnss MarHUTHON

uHAykuu. HarpaBnenue MmaruuTHoM nHAyKuu. [IpaBuno OypaBuuka.

22. MarauTHoe 1ojie BOKPYT MpoBOJHUKA ¢ TokoM. Criia Ammepa.

Hanpasnenue cunbel Amnepa.lIpaBuiio neBoit pyku

23. MarauTHoe 1moJyie BOKPYT ABMKYIINXCS 3apsDKeHHBIX yacTull. Cua

Jlopenua. Hanpasiienue cunblJIopenuna. [IpaBuio sieBoit pyku i cuiisl JIopeHna.

24. DnekTpoMarHuTHasi UHAYKIM. SIBlIeHne CAMOMHAYKIIHH.

25. Komnebanus. [lepuon. Yacrora. Ammnutyna.@aza kojnebaHUi.
[uxmnueckas gacrota.['apmMonndeckue konedanusi. CBOOOIHbIE U

BBIHYX/ICHHbIE KOJICOaHUS.

26. Ilepuoa. Yacrora. AMmutyaa. Y paBHEHHE TrapMOHUYECKUX KOJieOaHUM.

27. 27.Marematuueckuil U Npy>kKUHHbIN MasiTHUK. [lepuon n yacTora MasiTHUKA.

Pe3onanc.

28. KonebarenpHblil KOHTYp. YpaBHEHHs KOJeOaHMI BEIUYMHBI 3apsiia,

HaIpsHKEHUs, CUJIbl TOKA BHI€AIbHOM Kosie0aTtenbHOM KoHType. dopmyna

Tomcona.

29. TIlepemeHHBIN dIEKTpUYECKUN TOK. ['eHEpaTop mepeMeHHOro TOKa.

AKTHBHOE MHIYKTHBHOE€ MEMKOCTHOE CONPOTUBIICHUS.

30. Unrepdepennus u qudpakmnus ceta. Korepenusie Bomubl. Jlucnepcus

CBETA.

10



31. Tlocrtynarbl TEOpUM OTHOCUTEIHHOCTH. OTHOCUTENHLHOCTh
OJTHOBPEMEHHOCTHU. 3aBUCUMOCTh MacChlOT CKOPOCTH.

32.  TlocrosiaHas Ilnanka. @oroaddext. Onbitel CToNeToBa. GOTOHBI.
Ypasuenue DitHinTeitHa 111 GoTodddeKTa.

33. VYpauenwe DOitHmreitHa 11 porodadpdexra. KopmyckymsipHO-BOTHOBOU
JTyaiu3M.
34. 34.Crpoenue artoma. IlmanerapHas Mozenb cTpoeHusi aroma. OIbITHI
Pezepdopna.
35. 3aKkoH paguoaKTUBHOIO pacmaja.

Tembl pedepaTon

1. Martepusi, popMbI €€ TBHKESHUS U CYIIECTBOBAHMUS.

2. ITepBeiit pycckuit akageMuk M. B. JIomoHOCOB.

3. HckyccTBO 1 nponiecc no3HaHusl.

4, ®du3rka U My3bIKaJIbHOE UCKYCCTBO.

5. [{BeTOMYy3bIKA.

6. ®dusuka B COBpEMEHHOM LIUPKE.

7. ®duznyeckre  METOAbl  HCCIENOBAaHUS  NaMSATHUKOB  HCTOpPHH,
apXUTEKTYPhI U MIPOU3BEICHUAUCKYCCTBA.

8. HaydHo-TexHHUYeCcKuil mporpecc U NpooIeMbl SKOJIOTUH.

Q. buorexHosorus u reHHas nHxeHepus — texHosioruu XXI| Beka.

10. HanoTexHONOTHSI KaKk MPUOPUTETHOE HAIPABICHHE PAa3BUTH HAYKH U
npousBoacTBa BPoccuiickon Penepanun.

11. Tema pedepara o pusuke: «CBsi3b GUBUKU C IPYTUMHA HAYKAMI).

12. Tema pedepara o pusuke: «Bce 0 yenoBeuecKoM OUOTIONEY.

13. Tema pedeparta nmo ¢usnke: «XapakTepUCTUKA OCHOBHBIX MCTOYHUKOB
CBETa.

14, Tema pedepara o pusuke: «CymHOCTs BHEIIHETO GOTOIPPEeKTar.

15. Tema pedepara no pusuke: «OcobeHHOCTH UHTEP(HEPEHIIUN CBETAY.

16. Tema pedepata 1o  Pusuke: «Marautel: crneuudpuka  UX
B3aMMOJICUCTBUS C IPYTUMUITPEAMETAMI.

17. Tema pedepara no pusuke: «YCTpoCTBO MUKPOCKOIIAY.

18. Tema pedepara o pusuke: «HbIOTOH U €T0 OTKPBHITHS B (PUBUKEN.

19. CkopocTb cBeTa: METOIbI OTIPEACTICHUSI.

20. Peszepnopd u ero oneITHLI.

21. Teopust ynpyroctu.

22. MeTo1pl IOTyYeHHSI TOTYTTPOBOTHHKOBBIX TTACTHH.

23. JleficTBUE MOJAPU3AIMOHHBIX PUOOPOB.

IIpakTHyeckue 3axa4u

MexaHuKka ¢ 3JIeMeHTaMH TCOPUHA OTHOCUTEJIBbHOCTH:

1. 3anauya: MaTepualibHasi TOUYKa MacCou 2 KT ABMXKETCS C MOCTOSTHHOM
CKOpOCThIO 4 M/c. HaiiiuTe MMIyIbC TOUKH.
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2. 3agaua: Kakoe yckopeHue MoJyduT TEJI0 Maccoi 5 Kr moJi JeHCTBUEM CHUJIBI
20 H?

3. 3agauva: Teno HauMHAET NBMXKEHHE ¢ yckopeHuneM 3 m/c?. Kakoe paccrosiHue
OHO TPOMAET 3a 4 CEKyHIbI?

4, 3amauva: Ha 610k Maccoii 4 Kr, HaXOAAIIMICS Ha HAKJIOHHOM IIJIOCKOCTH IO
yriioM 30 rpaaycoB K TOpU30HTY, neicTByeT cuia Tsikectd 40 H. Haitogure
yckopeHue 0Joka.

5. 3agava: ABToMoOMIB Maccor 1000 Kr IBHIKETCS IO III0CCE CO CKOPOCTHIO
36 km/4. HaliiuTe KHHETUYECKYI0 SHEPTHIO aBTOMOOMJIS.

Mounexkyaspaas pusuka. TepmoaunamMmuka:

1. 3anaua: KakoBa Temmneparypa rasa, €ciid IpH JIJaBJIeHUU 2 aTM €ro 00beM
yYMEHbIIWICS B 2 pa3za’?

2. 3anaua: Kakas pabora coBepiiaeTcs Mpu yCTaHOBJICHUU JaBjeHUs 4 aTM Ha
ra3 ¥ yMEHbBIIICHUH €ro o0bema ¢ 5 11 110 2 1?

3. 3anava: Kakoit 00bem 3aliMeT ra3, €Ciii ero TeMIepaTypa yBeIn4uiach ¢
20°C mo 70°C npu mOCTOAHHOM JABJICHUN?

4, 3agaua: CKOJIBKO TEIIOTHI MOABEICHO K ra3y, €Ciid MPU MOCTOSSHHOM
JIaBJICHUM €Tr0 TeMIeparypa yBeauuuiack Ha 100°C?

5. 3agauva: Halimure paboTy HTOrOBOrO IIMKIIA, €CIIM T'a3 COBEPIIAET padoTy
200 /I>x B KaXKJI0M U3 NPOLIECCOB MNP HUKINYECKOM ITPOLECCE.

DJIeKTPOAUHAMMKA:

1. 3agauva: Kakoe conpoTuBiieHHE OyJET y NPOBOJIA JJITUHON 5 M U TUIOMIA/bIO
IIONIEPEYHOro ceueHns 4 Mm>?

2. 3agava: Haliqure ciily TOKa, €CIM HAIIpsDKEHHE B LIENU cocTaBisieT 12 B, a
conpoTtuBiicHUE 4 OM.

3. 3anaua: Kakoi 3aps mpoTedeT yepe3 NpOBOAHUK 3a 2 MUHYTHI, €CJIU CHJIa
TOKa cocTaBiiaeT 3 A?

4, 3agauva: Halimute paboty o nepemenieHuto 3apsaa 4 Kii B afieKTprudeckom
noJsie HanpskeHHOCThI0 200 B/Mm.

5. 3anayva: /[Ba mpoBoaHuKa ¢ noreHuuaiamu 10 B u 15 B coequnensl.
Haitgure pasHOCTh NOTEHIHAIOB MEXK1Y HUMU.

BoJsHoBas onTHKA:

1. 3anava: OnpeaenuTe IJIMHY BOJHBI CBETa, €CIIM YaCTOTa €ro KojaeOaHui
coctasiszeT 5 * 10M4 I'.

2. 3amaua: KakoBa cCkOpocTh pactipoCcTpaHEHUs CBETA B CpPEJIe C MoKa3aTeaeM
npenomiienus 1,57
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3. 3agaua: Haligure yriioBoe pacCTOSIHUE MEXAY MAKCUMYMaMH
nudpaxionHon pemeTku uMmeroiei S00 mTpuxoB/MM.

4, 3anaya: Ha Mas4ok, n3nydaromuii cBeT ¢ JMHOM BoJHbI S00 HM,
HarpanJieH ¢otoauoj. Halimure snepruto poroHa.

5. 3agaua: Paccuuraiite 1My (DOKYCHOTO pacCTOSIHUS JTMH3BI, €CIU €€
doxycHoe paccTostHEe cocTaBisieT 10 cm.

KBanroBasi pusuka:

1. 3agava: Halinure sHepruto goroHa, ecnu ero yacrora 5 * 10714 I'm.

2. 3anava: Onpeaenure JUIMHY BOJHBI AJIEKTPOHA, €CJIH €ro UMIyJsc 107-25
KI-M/C.

3. 3agaua: Halinure nnuHy BOJHBI A bponis 11s 2IeKTpoHa ¢ KHHETHYECKOU

sHeprueit 100 3B.

4, 3agava: OnpeaenuTe HEPTUIO BO30OYXKIESHUS aTOMa BOJAOPOAa, €CIIN
AJIIEKTPOH NEPENIEN Ha YPOBEHb n=2 n3 n=1.

5. 3agaua: KakoBa sHeprus cBeta ¢ uactorou 6 * 10714 I'y?

Karoun NMpaBUJIBbHBIX OTBETOB IMNPAKTHYCCKHUX 3a1a4
MexaHuKa ¢ 3JIeMEeHTaMH TCOPUHA OTHOCHUTEJIBbHOCTH:

1. Pemenue:

Vimnyniee MaTepuaabHONM TOYKHA MOKHO HalTH 1o popmysie (p = m \cdot v), rae
(m) - macca ToukH, (V) - CKOPOCTb TOUKH.

[ToacraBum 3Hauenus: (m = 2) kr, (v =4) m/c.

(p = 2 \times 4 = 8) kr-m/c.

CrnenoBaTelbHO, UMITYJIBC TOUYKH paBEH 8 Kr-M/cC.

2. Pemenue:

VYckopenue Tena MOXHO HaiTu 1o ¢hopmMysie BToporo 3akona HeroToHa: (a =
\frac{F} {m}), rne (F) - cuna, (m) - macca tena.

[ToncraBum 3nauenus: (F =20) H, (m = 5) kr.

(a=\frac{20} {5} = 4) m/c%

Takum 00pa3om, yCKOpEHHE Tella COCTaBUT 4 M/c.

3. Pemenue:

MBI MOKEM UCITOJIB30BaTh YPAaBHEHHE PAaBHOYCKOPEHHOTO JIBIKEHUS: (S =V 0t +
\frac{1} {2} at"2 ), rae ( s ) - npoiaenHoe pacctosuue, ( v_0 ) - HayaIbHasA
CKOPOCTH, (a ) - yckopeHue, ( t) - Bpems.

VYuuteiBas, uto HayanbHasg ckopocth ( v_0 =0 ), noacraBum 3HaueHus: (a =3 )
M/c?, (t=4) cexk.

(s =0\times 4 + \frac{1}{2} \times 3 \times 42 = 24 ) meTpa.
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Takum o6pazom, Teno npoitaeT 24 metpa 3a 4 CeKyH/Ibl.

4, Pemenue:

Yckopenue 0J10Ka o HAKJIOHHOM MIIOCKOCTH MOXKHO HAWTH, Pa3I0KHUB CHILY
sokectr ( F_g ) Ha aBe cocrasistronue: ( F {\parallel} = m \cdot g \cdot
\sin(\theta) ) - mapamrensuas noBepxuoctu u ( F_{\perp} = m \cdot g \cdot
\cos(\theta) ) - neprienuKyIIpHAsS TOBEpXHOCTH, I1e ( m ) - Macca OJoka, (g ) -
ycKopeHue cBoOoHoTo najenus, ( \theta ) - yrom nakiona.

[ToncraBum 3nauenus: (m=4)kr, (g = 9.8 ) M/c? (mpubmmkeHHOe 3HaUeHne), (
\theta = 30 ) rpagycos.

( F_{\parallel} = 4 \times 9.8 \times \sin(30°) = 4 \times 9.8 \times 0.5 =19.6 ) H.
Teneps, yckopenune omoka: (a = \frac{F_{\parallel}}{m} = \frac{19.6}{4} =4.9)
m/c>.

CrnenoBatenbHO, ycKopeHue 010ka paBHO 4.9 m/c?.

5. Pemenue:

Kunernueckyro suepruro ( K.E. =\frac{1} {2} m v*2 ), rae ( m ) - macca
aBTOMOOMJIS, ( V) - CKOPOCTb.

[TepeBenem ckopocTh U3 kKM/4 B M/c: ( 36 \, \text{km/a} = 36 \times
\frac{1000} {3600} =10 ) m/c.

IToacraBum 3navenus: ( m= 1000 ) kr, (v=10) m/c.

( K.E. = \frac{1}{2} \times 1000 \times 10"2 = 50000 ) JIx.

Takum 00pa3om, KHHETHUECKas sHEprus aBTomoomiia pasHa 50000 Ix.

Mouekyasipaas ¢pusuka u TepmoauHaMuka:

1. Pemenue:

Ucnonb3yem 3akon boins-Mapuorra: (P 1V 1=P 2V 2),rne(P 1)u(V_1
) - HavanbHOE MaBieHue u 00beM, a (P 2 ) u ( V_2) - KoHeYHOE JaBJICHUE U
o0BeM.

[Tycts HauanbHasg Temnepatypara3a (T 1 =T ), a koneunas (T 2).

Tax xak 00beM ymenbImics B 2 pasza, To ( V_2 =\frac{V_1}{2}).

[Moncrasnsem: (2 \cdot V = 2 \cdot \frac{V} {2} ), otrkyma (P_1=P 2).
CrnenoBaTenbHO, TEMIIEpaTypa raza He H3MEHWIIACh.

2. Pemenue:

Pa6oty ( W), coBepilieHHYO HaJl ra30M, MOKHO HaiTH 1o opmyite: ( W = P \cdot
\Delta V), rne ( P) - naBnenue, (\Delta V') - usmenenue oonema.

[Moacrasnsem 3uHauenus: (P =4)arm, (\DeltaV=V 2-V 1=2-5=-3) 5.
OOparuTe BHUMaHHUE, YTO 3HAK MHUHYC YKa3bIBaeT Ha YMEHbIIICHHE 00beMa.

(W =4\cdot (-3) =-12 ) arm"11.

CrnenoBaTenbHO, IPU YCTAHOBJICHUH JaBlIeHUs 4 aTM U YMEHBIIIEHHH 00beMa rasza
¢ 5 1 1o 2 1 coBepuiaercsa pabota -12 atm 1.

14



3. Pemenue:

[To 3axony Hlapns o6bem ra3a nMpu MOCTOSTHHOM JaBJICHUHU MPOTIOPIIHOHATICH
temneparype: (V_1/T 1=V 2/T 2).

[ToncraBnsiem 3Hauenus: (T 1=20)°C=293 K, (T 2=70)°C =343 K.

ITycts ( V_1 ) - HauanmbHbIM 00BeM raza, ( V_2 ) - HCKOMBI 00beM.

[Momygaem: (V_1/293=V 2/343),(V_2=V_1\times (343 /293) ).

Takum oOpa3om, HOBBIN 00BeM rasza Oyaet paseH (V_ 2=V 1 \times (343 /293)).

4, Pemenne:

KosmyectBo TernoTsl ( Q ), MoABEICHHOE K Ta3y MPH MOCTOSHHOM JIaBJICHHUH,
MOJKHO HaWTH dyepe3 TerioeMKocTh ( C ) u u3menenue temmepatypsl ( \Delta T ): (
Q =C\times \Delta T).

Y4uTBIBas, YTO Y HAC TIOCTOSIHHOE JaBJICHUE, TETNIOEMKOCTh MPH IMOCTOSTHHOM
naBiieHnn ooo3Havaetcs kak ( C P).

[Moacrasnsem 3Hauenus: (\Delta T =100 )°C = 100 K.

KonuuecTBo Termiotel 0yaeT paBao ( Q = C P \times 100 ).

5. Pemienue:

JInst muKIIMdecKoro npoiecca oo1mias padora paBHa cymMme paboT Kaxa0ro u3
TIPOIIECCOB.

[TycTh paboTa xaxaoro npoiecca ( W =200 ) JIx.

Torma obmas padora nukia paBHa ( W {\text{utor}} =W 1+W 2+ W 3+
W 4)rae (W_1,W 2, W 3, W _4) - paOoTsl B Ka)K10M ITpoLIecCe.

yIeKTpU4ecTBO M1 MarmeTusm:

1. Pemenue:

ITo 3akony Oma ( U = I \times R ), rne ( U ) - Hanpsokenue, (1) - cuna Toka, (R) -
COTPOTHUBJICHHE.

[Toacrasmnsiem 3nauenust: (1=2) A, (R=8) Om.

(U=2\times 8=16) B.

CreroBaTesibHO, HANPSKEHUE HA KOHLIAX IMTPOBOAHUKA paBHO 16 B.

2. Pemenue:

Ucnonb3yem toT ke 3akoH Oma: (I =U/R ), rae (U ) - nanpsxenue, (R ) -
COMPOTHUBJICHUE.

[Toacrasnsiem 3nayenusi: (U=12)B,(R=4) Om.

(I=12/4=3)A.

CrnenoBarenbHO, CUjla TOKA paBHa 3 A.

3. Pemenue:

MormnocTs ( P ) anexrpudeckoro npubdopa MoxeT ObITh HaliieHa o hopmyae: ( P
= U \times I ), rae (U ) - manpsokenue, (1) - cua Toka.

IToncrasnsem 3navenus: (U =220)B, (1=2) A.

(P =220 \times 2 =440 ) Br.

15



CrnenoBatesibHO, MOIITHOCTH AJIEKTpUYecKoro nprubdopa paBHa 440 Br.

4, Pemenue:

Hcnombiyem omsath 3akon Oma: (I1=U/R_{\text{cym}} ), tne (U) -
Hanpspkenue, ( R_{\text{cym}} ) - cymmapHOe CONPOTUBJICHHE IICITH.
[Moncrasnsiem 3Hauenus: (U =24 ) B, (R_{\text{cym}} =12 ) Om.
(I=24/12=2)A.

CrnenoBaTenbHO, CHIla TOKA B LIENU paBHA 2 A.

S. Pemenne:

UToOB! HATH MOIITHOCTb, BBIACIISIONIYIOCS Ha Y9aCTKE [IETH, BOCIIONb3yeMCs
dopmyson (P=U"2/R), rne (U) - Hanpsbkenwue, ( R ) - conporusienne
y4dacTka Iemu.

[Moacrasnsiem 3navenusi: (U=12)B,(R=6) Om.

(P=127"2/6=24)Br.

CrnenoBatelbHO, 3JIEKTPUYECKAs] MOIIHOCTb, BBIJIEISAIOMIASACS HA YYACTKE LENH C
conporusieHueM 6 Om, paBHa 24 Br.

BoaHoBasi onTuka:

1. Pemienue:

CkopocTb cBeTa B Bakyyme paBHa ( ¢ = 3 \times 10”8 ) m/c.

JIJIMHA BOJIHBI CBsI3aHa ¢ YaCTOTOM cieayronum oopasoM: ( ¢ = \lambda \times f),
riae (\lambda ) - qymnaa Bomusl, () - yactoTa.

[ToncraBnsiem 3nauenus: ( =5 \times 10"{14} ) I'L.

(\lambda = \frac{c}{f} = \frac{3 \times 10"8}{5 \times 10"{14}} = 6 \times 10"{-
7} ) m.

CrnenoBartenibHO, JJIMHA BOJIHBI cBeTa paBHa 600 HM.

2. Pemenue:

Hcnonb3yem 3akon Caemmmyca: (n_1 \times \sin(\theta_1) =n_2 \times
\sin(\theta 2) ), rme (n_1)wu (n_2) - nokazarenu npeiaomienus cpex, (\theta 1)
u (\theta_2) - yrubl majieHust ¥ MPETOMIICHHS COOTBETCTBEHHO.

[Moncrasnsiem 3Hauenus: (\theta 1 =30 ) rpamycos, (n_1=1) (Bo3ayx), (n 2 =
1.5) (crekio).

(1 \times \sin(30°) = 1.5 \times \sin(\theta_2) ).

(\sin(\theta_2) = \frac{1}{1.5} \times \sin(30°) ).

(\theta_2 =\arcsin\left(\frac{1}{1.5} \times \sin(30°)\right) ).

CrnemoBaTesibHO, YTOJI IPEJIOMIICHHS paBeH MPUOIN3UTeNbHO 19.47 rpamycos.

3. Pemenne:
Ocgemennocts ( E ) onpenensercs kak oTHOIIEHHE ¢cBeTOBOrO motoka ( \Phi ) k
wioniaay nosepxaocty ( A ): ( E =\frac{\Phi}{A}).
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[MoxcraBasiem 3navenus: ( \Phi = 1000 ) momen, ( A =2 ) M2
( E =\frac{1000} {2} = 500 ) mromen/m2.

CrnenoBaTelbHO, OCBEMIEHHOCTH paBHa 500 romMeH/M?,

4, Pemienue:

YToBo# pa3Mep MOKHO HaTH, UCTIONb3ys popmyay: (\theta = 2 \cdot
\arctan\left(\frac{D}{2 \cdot R}\right) ), rme ( D ) - muameTp o6nekra, (R) -
paccTosiHiE OT HaO01aTels 10 00bEKTa.

[ToxcraBnsem 3nauenus: ( D = 1.4 \cdot 1076 ) km, ( R =150 \cdot 1076 ) xm.
(\theta = 2 \cdot \arctan\left(\frac{1.4 \cdot 10"6}{2 \cdot 150 \cdot 10"6}\right) ).

CrnenoBarenbHO, yriaoBou pazmep Connia paseH npuMepHo 0.00933 paauan uinm
npumMepHo 0.535 rpagycos.

5. Pemenne:

Hcnonp3yem 3aKOH MPEIOMIICHHUS 11 yriia cMmenieHus n3oopaxenus: (\tan(\delta)
= \frac{n_2 \sin(\theta_1 - \delta)}{n_1} ), rme (n_1)u (n_2) - moka3arenu
npenomiienus, (\theta_ 1) - yron magenus ceta, ( \delta ) - yron cmemnenus
U300paKEHHUS.

[MoxcraBnsiem 3HaueHus: (n 1 =1) (Bo3ayx), (n 2=1.5), (\theta_ 1=45)
IPaaycoB.

(\tan(\delta) = \frac{1.5 \times \sin(45 - \delta)}{1} ).

KBanroBasi pusuka:

1. Pemenne:

OHeprus GoTOHA CBsI3aHa C €ro JUIMHOW BOJIHBI (hopmyroit [Inanka: ( E =
\frac{hc}{\lambda} ), rae ( h ) - mocrosuHas [Tnanka, ( ¢ ) - CKOPOCTh CBETA, (
\lambda ) - nmuna BoIHBL

[Moacrasnsem 3Hauenus: (\lambda = 500 ) um = ( 500 \times 10"{-9} ) m.

( E =\frac{6.626 \times 10"{-34} \times 3 \times 1078}{500 \times 10°{-9}} ).

[Tomywyaem sHepruto poroHa cBeTa.

2. Pemenue:

CBsI3b 4acTOTHI M JUTMHBI BOJIHBI paBHa ( ¢ = \lambda f), rae ( ¢ ) - ckopocTh cBeTa,
(\lambda ) - nnuna BosHsl, ( f) - yacTora.

[Moxcrasnsiem 3nauenus: (\lambda = 600 \times 10°{-9} ) m.

( f =\frac{c}{\lambda} = \frac{3 \times 10"8}{600 \times 10"{-9}} ).

[TomyyaeM 4acToTy U3Iy4EHUS.

3. Pemenue:

DHeprusi KWHEeTUYECKas dJICKTPOHA CBsI3aHa ¢ ero ckopocThio hopmynoit (E k =
\frac{1}{2} m v"2), rae ( m ) - Macca 35ieKTpoHa, ( vV ) - CKOPOCTb.
[ToxcraBnsiem 3Hauenus: (v =2 \times 10”5 ) m/c.

( E_k =\frac{1}{2} \times m \times (2 \times 10"5)"2).
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[Toy4yaem 3HEpruto 31EKTPOHA.

4, Pemenue:

Cs3b aHeprun potona ¢ ero puuHor BosHEL: ( E = \frac{hc}{\lambda} ), rme (h)
- moctostnHas [lmanka, ( ¢ ) - ckopocth cBeta, (\lambda ) - nirHa BoTHEL.
[ToxcraBnsiem 3nauenus: ( E =4 ) 3B = (4 \times 1.6 \times 10"{-19} ) JTx.
(\lambda = \frac{hc}{E} ).

HaitneM nmvHy BOJIHBI U3ITYYEHHS.

S. Pemenne:

DOHeprus BO30YKICHHS aTOMa BOJIOPO/Ia CBSA3aHA C TIEPEX0I0OM MEXKIAY YPOBHIMU
sHeprun popmyioit bamemepa: ( E = \frac{13.6}{n_172} - \frac{13.6}{n_2"2} ),
rne (n_1)u(n_2)- ypoBHU DHEPTHUHU.

[Toacrasmnsiem 3navyenus: (n_ 1=1),(n 2=3).

( E =\frac{13.6}{1"2} - \frac{13.6}{3"2} ).

HonyqaeM 9HCPIUuro BO36Y>KI[CHI/IH aToMa BOJOpOoJaa.

TecToBbIe 3a1aHUs ¢ BLIOOPOM ABYX (M 00Jiee) NPABUJIbHBIX OTBETOB

1. Kakue 3aKOHbI COXpaHEHHUsI Bbl U3YYaJIH B Kypce (PU3HKHU?a) 3aKOH COXPAHEHUS
BHYTPEHHEN 3HEPIUH;

0) 3aKOH COXpaHEHUS UMITyJIbCa Tea;

B) 3aKOH COXPaHEHHUs dJIEKTPUUECKOTO 3apsA/1a;T) 3aKOH COXPaHEHHUS
MEXaHUYECKOMN CHUJIBI.

2. Bribepute 13 npeaioKeHHbIX CKAISIPHBIC BETUYUHBI.
a) CKOpOCTh; 0) cuiia; B) Macca; T') o0beM; 1) IaBJICHUE.

3. YKaXuTe COOTBETCTBUE MEX/Ty BETMYMHAMU U SMHUIIAMHU U3MEPCHHUI.
1) yckopenue;  a) HproToH;

2) pabota; 0) Ixoyb;

3) mepemeleHne; B) METP B CEKYHIY 3a CEKYHILY;
4) 3apsn; T) METp;

5) cwua. 1) Kymom.

4. Pacnonoxute B OpsAKE ocaabeBaHUs CISAYIONINE B3aUMOICHCTBUS:
a) DJIEKTPOMArHUTHOE; 0) TPaBUTAIMOHHOE; B) SIZIEPHOE.

5. Kakue 3akoHbI cOXpaHEHHUs Bbl U3yl B Kypce husuku?

a) 3aKOH COXPaHEHUsI MOJIHOM MEXaHUYECKON dHEPTHH;0) 3aKOH COXpaHEHUS
MMITYJIbCA CHJIBI;

B) 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsA/ia;T) 3aKOH COXPAHEHUS
MEXAHUYECKOMN CHIIBL.

6. Boibepute U3 NpeanoKeHHbIX CKAISPHbIE BETMYHHBI.
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a) nuHa; 0) Bec; B) MepeMelieHune; T') 00beM; 1) TaBJICHHE.

. YKaXXUTe COOTBETCTBUE MEX/Ty BETMUNHAMU U SAMHUIIAMHA U3MEPEHHI.
HanpspkeHue a) Heroton

. DHEprus 0) JI>xoyib

IIEPEMEILICHHE B) BonbT

. 3apsi; ') METP

cuia 1) Kynon

©® o0 T

8. Pacmonoxute B MOPSIIKE YCHICHUS CIISAYIONINE B3aUMOICHCTBUS:
a) SJIEKTPOMArHUTHOE; 0) siIEPHOE; B) TPABUTALIUOHHOE.

9. Kakue 3aKOHBI COXpaHEHUS BBl U3YYalli B Kypce (PU3UKU?
a) 3aKOH COXpaHEHUS BHYTPCHHEH SHEPTUH;

0) 3aKOH COXpaHEHHUsI UMITYJIbCA TEIIa;

B) 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsa;

I') 3aKOH COXPaHEHUSI MEXaHUYECKOU CUJIBL.

10. BeibepuTe u3 MpeaIOKCHHBIX CKAISPHBIC BETUIHHBI.
a) CKOpPOCTh; 0) YCKOpEHUE; B) ITIMHA; T') 00BEM; /1) SHEPIHSL.

11. Vkaxxute cCOOTBETCTBHE MCKAY BCIIMYMHAMU U CAVMHUIIAMHA HSMCpeHHﬁ.

a. DHEprus; a) HptotoH;

b. pabora; 0) [xoyib;

C. IEpEMEIIECHUE; B) amriep;
d. 3apsn; I') meTp:

€. cuJa. 1) Kymos.

12. Pacmioyio)XuTe B MOPSIAKE YCUIICHUS CIICAYIOIINE B3aUMOICHCTBHS:
a) syepHoe; 0) TPaBUTAIIMOHHOE; B) 3JIEKTPOMArHUTHOE.

13. Kakne W3 MepedyrcCIICHHBIX SIBICHHUH JTOKAa3bIBAIOT, YTO MEXKIY MOJICKYyJaMU
CYILIECTBYETIPUTSIKEHUE?

A. 6poyHoBckoe aBmwkeHue  b. ckneuBanue B. Juddysus

I'. ucnapenue JI. TIOBEPXHOCTHOE HATSKECHUE

14. B kakoM U3 IEPEYUCICHHBIX TEXHUUYECKUX YCTPOUCTB UCIIOJIB3YETCS IBUTATENb
BHYTPEHHETO CTOPAHUSA?
A. aBTomoOusib b. rerioBo3 B. TemoBast 3/ctanuums I'. paketa I. MOTOLMKIT

Kuirouu Kk 0TBeTaM Ha TeCTOBbIE 3aJaHUA C BLIOOPOM BYX (4 0oJiee)
NMPaBWIbHBIX OTBETOB

Ne 1 2 3 4 |51 6 7 8 9 10 11 12 | 13 | 14
orser| 0,8 |B,r,n | 18,20, |B,a,0|a,B |a,r,a|18,20,|B,a,0| 0,8 | B,r,0 |10,20,|0,B,2| 0,0 | a,1
3r,4n,5a 3r,4n, 3rdn,
S5a S5a

IIpakTHyeckue 3a1a41U Pa3HOT0 YPOBHS
19



1. Kpaitnemy kpacHomy styay ( A = 0,76 MKM) COOTBETCTBYET YacToTa_l 1I.

2. Ha nudpaxuuonHyio pemretky ¢ mepuogoM 2 + 107 ® M HopmansHo mamaer
MOHOXpOMaTHUYECKash BOJIHA CBETa, MpU K = 4 U sin ¢ = | qnuHa BOJHBI Oyner
paBHa M.

3. PaccrosiHue Mexay npeaMeToM M ero u3oOpakeHueM 72 cM. YBEJIUYEHHE
JAuH3bI paBHO 3. HaliTu oKycHOe paccTOsIHUE JIMH3HI.

4. Kpaiitnemy uoneroBomy nyay (A = 0,4 MKM) COOTBETCTBYET YacTOTa___TII.

5. JIBa KOrepeHTHBIX CBETOBBIX Jyda A = 800 HM cxoasaTcs B Touke. I[lpu Ad = 4
MM IIATHO BTOYKE BBITJISIIUT

6. IIpeamer BeicoTOM 30 CM pacmoOJIOKEH BEPTUKAIBHO HA PACCTOSHUHU 80 CM OT
JIMH3BI CONTHYECKON criio — SanTp. OnpenenuTs NoJ0KEHHE N300paKEHUsS U €ro
BBICOTY.

Kuarwouu k oTBeTaM Ha MPAKTHYECKHE 321a494 PA3HOT0 YPOBHS

3,9-10"I'y
0,5-10°m

18,5cm

7,5-10" 'y

5000 cBeTnOC TIATHO
10 cm

o gk wh R

6. Hpouenypa OLCHMBAHUA JIMIHOCTHBIX, MEKIIPCAMETHLIX M IIPCAMETHBIX
pe3yabTaToB OCBOCHHUS yqeﬁnoro npeameTa

[Iponenypa OLIEHMBaHMS OCYIIECTBIISIETCA IO CIEAYIOIIHMM OLICHOYHBIM
CPEACTBaM:

nuddepeHUMPOBAHHBIN 3a4eT sABIICTCS (OPMOM KOHTPOJIS YCBOCHHS
CTYJ€EHTOM Yy4eOHOH MporpamMMmbl IO Yy4eOHOMY TIPEIAMETY, BbIITOJTHEHUS
MPaKTUYECKUX, peepaTuBHBIX pabOT U ap.

Pe3ynpTaT cnaum 3adera 3aHOCUTBHCS MPENOAABATEIEM B HK3aMEHALMOHHYIO
BEIOMOCTb M  3a4eTHYIO KHWKKY. OleHKa  «HEyAOBIETBOPUTEIBHOY
MPOCTABIIAECTCS TOJBKO B 3K3aMEHAIIMOHHOM Benomocth. HesiBka Ha 3auer
OTMEYAaEeTCs B 9K3aMEHALIMOHHON BEJJOMOCTH CIOBaMH «HE aTTECTOBAH.

YCTHBIA ONPOC — YCTHBIA OIPOC 1O OCHOBHBIM TEPMUHAM MOXKET
IPOBOAUTHCS B HAyale/KOHIIE JIEKIIMOHHOTO WJIM CEMUHApCKOrO 3aHATUS B
teuenne 15-20 wmwun. JIMOO yCTHBI ONpPOC TPOBOAUTCA B TEUEHHE BCETO
CEMUHAPCKOT0 3aHSTHS M0 3apaHee BbIIAHHOW TEMATHKE.

TECTOBbIE 3aJaHUS — IIPOBOJUTCS HA 3aKIIOYUTENBHOM 3aHATHH. [lo3BosIsAET
OLICHUTh YPOBEHb 3HAHUU CTYJEHTAMU TEOPETUYECKOTO MaTepuajia 1o
mucuuruinHe.  OcyliecTBisieTcss Ha OyMaKHBIX HOCHUTENIed 1O BapuaHTaM.
KomnuectBo BompocoB B kaxaom Bapuante- 20. OTBeneHHOE Bpemsl Ha
NOAroTOBKY — 60 MUH

KOJJIOKBUYM - 3TO (popmMa MPOBEPKHU 3HAHUM, MPU KOTOPOH CTYIEHTHI
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JIEMOHCTPUPYIOT CBOU 3HaHUA B (hopMe auasora ¢ mpernojaBaTeaeM WM JIPyTUMHU
ctyneHTamMu. KoJIJTIOKBUYM TO3BOJISIET CTyJAEHTaM YIIyOUTh MOHUMaHUE TEMbl U
pa3BUBATh HABBIKA YCTHOTO OOIICHUS M TUCKYCCHH.

NpaKTUYecKkass padoTa - BBINOJHEHUE 33JIaHUN MO MPOCKTUPOBAHMIO 0a3
JTAaHHBIX TIO3BOJISIET CTYJACHTAM IPUMEHUTh CBOM TEOPETUYECKUE 3HAHUSA Ha
MpaKTUKE, pa3BHBaTh HABBIKM aHAIM3a TPEOOBAHUN, MPOCKTUPOBAHUSI CTPYKTYP
JTAHHBIX ¥ OBJIQJICTh METOAUKAMH pabOTHI C 6a3aMH TaHHBIX.

KOHTPOJIbHasi padoTra - 3aJaHWE, BBINOJHEHHUE KOTOPOIO ITO3BOJISIET
MMPOBEPUTH, HACKOJIBKO CTYJEHT YCBOWJI MaTepuall 1o aucuuruinae. KoHTponbHas
paboTa MOXET BKJIIOYATh B CEOsl TEOPETUUYECKUE BOMPOCHI, 3aJaHUs HA PEILICHUE
MPAKTUYECKUX 3a7a4 WU Pacy€T CUTYAIUH.

JK3aMeH - TMpPOBOAUTCS B YCTHOM ¢opme. Bce oOydarommxcs npu
MPOBEJCHUNU SK3aME€Ha JOJDKHBI TMPUCYTCTBOBATH B aydUTOpUH. YPOBEHBb
MOATOTOBKM  OOYy4YaroIIUMXCsl OLEHMBaeTcss B Oalax: OTJIMYHO, XOPOIIIO,
YAOBJIETBOPUTEIBHO, HEYJIOBIETBOPUTEIIBHO.

Bpems BeimoHeHus 3amanus — 0,5 gaca, B TOM 49ucie Ha moarotoBky — 0,3
yaca, Ha otBeT — (0,2 yaca.
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