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1. IMossicHuTeABLHAA 3aNMUCKA

Onenounble MaTepHualbl pa3padboTansl B hopMe GoHIA OLIEHOUHBIX CPEJICTB B
COOTBETCTBUH C IMyHKTOM 9 cratbu 2 @enepanpHoro 3akoHa ot 29.12.2012 r. Ne273-03 «O06
oOpazoBanuu B Poccuiickoit @enepanun» u pasgena Il Meronuka pacuera M IpUMEHEHUs
AaKKpEeIUTAllMOHHBIX  I[OKaszarejle  mo  oOpa3oBaTeqpHBIM  MporpaMmaM  CpEIHEro
npodeccuonanibHoro obpaszoBanus IIpukaza Munnpocsemenuss Poccun ot 14.04.2023 No272
«O0 yTBEp)KACHUU AaKKpPEIUTALMOHHBIX IIOKa3aTejaei, METOAMKM pacueTa WU HPUMEHEHHUHU
aKKpeIMTAllMOHHBIX  IOKa3aTeleil  mo  oOpa3oBaTelbHBIM  NIPOrpaMMaM  CPEAHEro
npodeccuoHagbHOro oOpasoBanus» u nyHkra 7 Ilpukasa MunucrepcrBa IlpocBenienus
Poccuiickoit ®@enepaunn ot 24.08.2022 Ne762 «OO0 yTBepkKIeHHs MOpsAKa OpraHU3aALUU U
OCYILIECTBIICHHUS] 00pa30BaTEIbHOMN IEATENHOCTH 10 00pa30BaTeNbHBIM MPOrpaMMaM CpPEIHEro
npo¢eCCHOHATHLHOTO 00pa30BaAHMSD.

®onp oneHoUHBIX cpeacTB (Hanee — ®OC) mpenHa3zHayeH AJIs1 OIEHKU YPOBHSI OCBOCHUS
pe3ynbTaToB 00YUYEHHS Ha pa3IMYHbIX 3Tanax ux GopMHpPOBaHUS.

2. IlepeyeHb OLEHOYHBIX CPEACTB € YKa3aHHEM 3TANOB (P)OPMHUPOBAHNUS JTUYHOCTHBIX,
MEKIPeAMETHBIX U NPeIMETHBIX Pe3yIbTATOB OCBOCHHUS Y4e0OHOI0 IpeaMeTa

OcHOBHOH 3ajjaueil OLEHOYHBIX CPEJCTB SIBJISETCS KOHTPOJb M YNPABICHHE MPOLIECCOM
npUOOpeTeHUs] CTYACHTaMU HEOOXOJUMBIX JUYHOCTHBIX, MEXKIPEIMETHBIX M MPEIMETHBIX
pe3yJIbTaTOB OCBOEHUS YUYEOHOTO MpeMETA.

Ne | KonTposupyembie pa3jiesibl HaumenoBanue
n/n (TeMbl) TUCHMILTHHBI OLICHOYHOI'0 CPeACTBA
1 Pa3nen 1. MexaHuka. TEeCT, MMOATOTOBKA pedepaToB, MUChbMEHHAs paboTa
(pemenue 3ama4), yctHas pabora
2 | Pazgen 2. OcHOBBI TECT, HOJATOTOBKA pedeparoB, MucbMeHHas paboTa
MOJICKYJISIPHOU (DU3UKH U (pemenue 3amav), yctHas padbora
TEPMOJNHAMHUKHU

3 | Pa3nen 3. DnekTpoaMHaMHKa | TECT, TOATOTOBKA pedepaToB, MIChbMEHHas paboTa
(pemenue 3aaa4), yctHas paboTa

4 | Pa3nea 4. Konebanus u TeCT, TOATOTOBKA pedepaToB, MUChbMEHHAs paboTa
BOJIHBI (pemenwue 3amav), ycTHas paboTa
Pa3pnen 5. Onrtuka TEeCT, MMOATOTOBKa pedepaToB, MUChbMEHHAs paboTa

(pemenue 3amav), yctHas padbora

5 | Pa3men 6. DnemeHTHI TECT, MOATOTOBKA ped)epaToB, MUCbMEHHAs paboTa
KBAaHTOBOM (hM3UKH (pemrenue 3aaa4), yctHas pabora

OcBoenue coaepxanust yaueOHOM TucIUIUINHBL «DU3uKa» 00eceunBaeT JOCTHKEHNE
CTYIEHTAaMH CIEAYIOLIUX PE3yIbTaTOB:

. JIUYHOCHIHBIX:

— YyBCTBO TOPJOCTH U YBAXKEHHUS K UCTOPUU M JOCTHXKEHHSIM OTEYECTBEHHOW (U3UUECKOM
HayKW; (PU3UYECKH T'PaMOTHOE TOBEACHHE B MPO(ECCHOHATBHON AEATENBHOCTH U OBITYy TpH
oOparieHnu ¢ npudopamu U yCTpoiicTBamuy;

— TOTOBHOCTh K TMPOJODKEHHIO 00pa3oBaHWs M TOBBINIEHUS KBaTU(pHUKAIMM B H30paHHOM
npoQecCHOHATBHON IeATEIbHOCTH U OObEKTUBHOE OCO3HAHMUE POJIM (PU3MUECKUX KOMIIETECHIIUH
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B 3TOM;

— YMEHHME HCHOJb30BATh JOCTH)KEHHS COBPEMEHHOW (u3nyeckod Hayku M (PHU3HMUECKUX
TEXHOJIOTUH Ui TIOBBIMIEHHS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pAa3BHTUS B BBIOPAHHOM
npodeccuoHaIbHOMN e TeNbHOCTH;

— YMEHHE CaMOCTOSITEIBHO HOOBIBATh HOBBIC JUIsI ceOsi (hM3MYecKHe 3HAHWS, UCTIONB3YS LIS
9TOr0 JI0CTYIHbIE HCTOYHUKH HH(POPMALINH;

— YMEHHE BBICTpAaUBATh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUSI B KOMaHE 10 PEIICHHIO OOIINX
3ajay;

— YMEHHE YIIPaBISATh CBOCH MO3HABATEILHOU JEATEIBHOCTHIO, TPOBOIUTH CAMOOIICHKY YpPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOT'O Pa3BUTHS;

. MemanpeomMemHbIx:

— UCTOJIb30BaHUE PA3IMYHBIX BUOB IO3HABATEIbHON JAESITEIbHOCTH AJIS PEIICHUs

¢u3nveckux 3amav, TMPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHWS (HAOJIOJCHUS OIMCAHMSA,
U3MEpPEHUs,,  HKCIEePUMEHTa) IS H3YYEeHUS  pa3iMYHbBIX  CTOPOH  OKpY’Karouen
JIEUCTBUTEITLHOCTH,

—  WCIOJb30BAaHME OCHOBHBIX  HMHTEJUIEKTYaJbHbIX  ONEpalMii: I[OCTaHOBKH  3aJauyH,
(dbopmynupoBaHUsl THUIOTE3, aHAJIM3a M CHHTE3a, CpPaBHEHHUs, OOOOIICHHS, CHUCTEeMaTH3allNH,
BBISIBJICHUSI NTPUYUHHO-CIIEICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, (hOPMYJIHPOBAHUS BBHIBOJOB
JUTS. U3YYEHUS Pa3IIMUHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBJICHUN W TPOIECCOB, C KOTOPBIMH
BO3HHMKAeT HEOOXOAMMOCTh CTAJIKUBAThCA B IpOoQeccnoHaIbHOH chepe;

— YMEHHUE TeHEPUPOBATh UACH U ONPEACIIATh CPENICTBA, HEOOXOIUMBIE JIJISl HX pealTn3alii;

— YMEHHE HCIIOJIb30BaTh PA3JIMYHble MCTOYHUKU JUISl MOJy4deHUs (pu3nueckoil MH(opmanuu,
OLIEHUBATh €€ IOCTOBEPHOCTH;

— YMEHHUE aHAIU3UPOBATh U MPEJICTABIATh MH()OPMALMIO B pa3IMYHBIX BUIAX;

— yMeHHE MyOJIMYHO MPEJCTABIATh pPE3YJIbTaThl COOCTBEHHOTO HCCIIEOBAHUS, BECTH
JUCKYCCUM, JIOCTyIIHO M TapMOHUYHO COYeTas cojaepkaHue U (OpMBI IMpeACTaBIIEMO
UHpOpMaLINY;

. npeomMemmblx:

— c(OPMHUPOBAHHOCTD NPEACTABICHUN O POJIM M MeCTe (PU3UKH B COBPEMEHHOM HAYyYHOI
KapTHHE MHpPa; NOHUMaHHE (U3NYECKOH CYIIHOCTH HaOIoAaeMblXx BO BceneHHOH sBiIeHMIA,
ponu ¢u3uKu B (OPMHPOBAHUU KPYro3opa M (PYHKIHMOHAIHHON TI'PAaMOTHOCTH 4YeJOBEKa JUIS
peLIeHHs IPAKTUYECKHX 3a/1a4;

— BJIaJICHHE OCHOBOIOJATAIOINUMHU (PU3MUECKUMH TOHSATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU H
TEOPHSIMU; YBEPEHHOE UCIIOIb30BaHUE (PU3NUECKON TEPMUHOJIOTHH U CUMBOJIMKH;

— BIQJICHWE OCHOBHBIMH METOJIaMH HAYYHOTO IIO3HAHMSA, HWCIOJB3yeMbIMH B (hU3HKe:
HaOJII0/IeHUEM, ONMCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

— yMeHHs 00pabaThIBaTh pe3yNbTaThl W3MEPEHUH, OOHApYKHBATh 3aBHCUMOCTH MEXIY
($u3nYecKUMHU BEJIMYMHAMU, OOBSICHATH MOJYyUYEHHbIE PE3YJIbTAThl U 1€1aTh BBIBOABI;

— c(OpPMHUPOBAHHOCTb YMEHUS pelIaTh PU3NUECKUe 3a/1a4H;

— c(OpPMHUPOBAHHOCTb YMEHMS NPUMEHSATH MOJy4YEHHbIE 3HAHUSA s OOBSCHEHUS YCIIOBHM
NpoTeKaHusl (U3NYECKUX SBICHUH B TNpHpoJe, MpodecCHOHAIBHOW chepe W IS NPUHSITHS
NPaKTUYECKUX PEIIEHUH B TOBCETHEBHOM KU3HU;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3MIMU TIO0 OTHOLICHHIO K (hu3nyeckod HHOpMaIuu,
HOJy4aeMO U3 pa3HbIX HCTOYHHUKOB.

3. OnucaHue nepevyHsi OLEHOYHBIX CPEACTB M KPUTEepHeB OlleHUBAHUS JTUYHOCTHBIX,
MEKIPeIMETHBIX U NMPeIMEeTHBIX Pe3y/1bTATOB 0CBOCHHUS Y4eOHOI0 IIpeMeTa Ha
Pa3JHYHBIX 3Tanax (popMupoBaHuUs

IIpeacraBienune
Ne HaumenoBanue Kparkas xapakTepucTHKA OLIEHOYHOT 0 OLEHOMHOIO
/I | OLEHOYHOIO0 CPeACTBA cpeacTBa
cpeacTBa B
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donae

1 2 3 4

1 Pedepar [IpoayKT camoCTOsATEILHON pabOTHI Tewmsbl pedepaToB
CTYZACHTA, IPEJICTABIISAIONINIA COOON KpaTKoe
W3JI0’KEHUE B TUCbMEHHOM BUJIE
IIOJIyYE€HHBIX PE3YJIbTaTOB TEOPETUUYECKOIO
aHaJM3a ONpeIeICHHON HayuyHOH (y4eOHO-
HCCIIEI0BATENIbCKON) TEMBI, TIE aBTOP
PacKpbIBaeT CyTh UCCIIEyeMON MPOOIEMBI,
MIPUBOJIUT Pa3INYHBIC TOYKH 3PCHHUSI, a
Tak)Ke COOCTBEHHBIE B3IJIs/Ibl HAa HEe.

2 Hoxknan, cooOrienne [IpoaykT caMoCTOSTENEHON paOOTHI Tembl n10KNAN0B,
CTYJICHTa, TIPEACTABIISIONINN COO0M COOOIIIEHUI
MyOJIUYHOE BBICTYTUICHUE TIO
MPEACTABICHHUIO MTOJYYECHHBIX PE3YIHTaTOB
peleHust onpeaeIeHHON yaeOHo-
MPaKTUYECKOU, yIeOHO-UCCIIeIOBATEIbCKON
WJIM HAYYHOU TEMBI

3 CobecenoBanue CpencTtBo KOHTpPOJS, OpraHM30BaHHOE Kak | Bompocel 1o
crenuanbHas Oecela TpenojaBaTels C | TeMam/pasjenam
o0yyaromuMcsi Ha TEMbl, CBS3aHHbIE C | JUCLUIUIMHBI
M3y4aeMOHM JHMCUMIUIMHON, U PacCUYUTAHHOE
Ha BBISICHCHHE o0beMa 3HAaHUU
o0yyaromerocs 1o OIIpEACIEHHOMY
paszzgeny, TeMe, npodsiemMe U T.1I.

4 TecTtupoBanue Cucrema cTaHgapTU3MpPOBAHHBIX 3anaHui, | DOHJ  TECTOBBIX
MIO3BOJISIIOIIAS aBTOMATHU3UPOBATh | 3aJaHUN
MpOLIEAYPY H3MEPEHUS YPOBHS 3HAHMU M
YMEHUH 00y4aromerocs.

4. OnmncaHue IKaJ OLEHOYHBIX CPECTB U KPUTEepHeB OLlCHUBAHMSA JIUYHOCTHBIX,
MEKIpPeAMETHBIX U MPeJIMEeTHBIX Pe3y/1bTATOB OCBOCHHUS HA PA3JIMYHBIX ITaNax ux
(popmupoBanus

Kpurtepuu oneHKkr NpakTHYeCKUX 3aJaHUI

OneHka «OTJMYHO» CTaBUTCA B TOM Cllydyae, eciid OOydaromuiicsi MIyOOKO U MPOYHO YCBOWII
BECh MPOTrpaMMHBIN MaTepHuall, HCUEPIIBIBAIOLIE, IPAMOTHO U JIOTHYECKU CTPOIHO €ro m3Jjaraer,
HE 3aTPYJHSETCs C OTBETOM MPHU BUIOM3MEHEHUH 3a/1aHUs, IPABUIBHO OOOCHOBBIBACT MIPUHSATHIE
peIIeH s, yMEET CaMOCTOSTEIIbHO 0000IIaTh U U3J1araTh MaTepuall, He JOMyCKasl OIHOOK.
OneHka «XOpoWIO» CTAaBUTCS, €CIM OOydaroUuiics TBEpIO 3HAET MPOTPaMMHBIM MaTepua,
IPaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JOMYCKaeT CYIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOXET MPAaBUJIBHO MPUMEHATh TEOPETHUECKUE TMOJI0KEHUS U BlaJeeT He0OXO0AUMBIMU
YMEHUSIMHU U HaBbIKAMU IPU BBITIOJHEHUH NTPAKTUUECKUX 3aJaHUI.

OneHka «yAOBJETBOPUTEJIbHO» CTaBUTCSA, €CIU OOyYaroLUiics yCBOWJI TOJbKO OCHOBHOM
MaTepuai, HO HE 3HaeT OTACIbHBIX JeTajled, JOMyCKaeT HETOYHOCTH, HapyllaeT
IIOCJIEI0BATEIbHOCTh B M3JI0)KEHUH MPOrPaMMHOI0 MaTepuana U HUCHBITHIBAET 3aTPyIHEHUS B
BBINIOJTHEHUH MTPAKTUUYECKUX 33 JaHUM.

OneHka «Hey/10BJIeTBOPUTEJIbHO» CTAaBUTCS, €CIU OOydYaloUMiics HE 3HAeT OTAEIbHbIX
pa3zenoB MpOrpaMMHOIO MaTepuana, JAOMYCKaeT CYLIECTBEHHbIE OLIMOKH, € OOJBIIMMHU
3aTpyAHEHUSAMH BBIIOJIHSET IPAKTUUYECKUE 3aaHuUs.

Kpurepun onieHkM TeCTUPOBAHUS
O1neHKa «OTJIMYHO» BBICTABIISIETCS B CIIydae, €CIM CTYJISHT OTBETWI Ha Oosiee 85% BOIPOCOB,



TEM CaMbIM TIOKa3aB MPOJBUHYTHIN YPOBEHB OBJIaIeHHS (POPMUPYEMBIMU KOMIIETCHITUSIMH.
O1eHKa «X0poIIo» BBICTABIISAETCS B ClIydae, €CIM CTYJIEHT OTBETHJ] Ha Oosee 75% BOIPOCOB,
TEM CaMbIM MPOJEMOHCTPUPOBAaB  0a30BBIi  YpOBEHb  OBIAJCHHUA  (HOPMUPYEMBIMH
KOMITETEHIIUSIMH.

OneHka «y10BJ1eTBOPHUTEIbHO» BHICTABIISIETCS B Cilydae, €ClIM CTyEeHT oTBeTHI Ha 6oiee 50%
BOIIPOCOB, TEM CaMbIM IPOJEMOHCTPUPOBAB YAOBJIETBOPUTEIbHBI YPOBEHb OBJIAICHUS
(hopMHUpPyEMBIMH KOMITETECHITHSIMH.

O1neHKka «HeyA0BJIEeTBOPUTEIBLHO» BHICTABISETCS B ClIydae, €CIM CTYJCHT OTBETHII MEHEe 4eM
Ha 50% BOmMpOCOB, TeM CcaMbIM MPOAEMOHCTPHPOBAB HEYIOBJICTBOPUTEIHHBI ypPOBEHb
OBJIa/IeHUS] POPMUPYEMBIMU KOMITETCHIIUSAMHU.

Kpurepun oneHKkH KOHTPOJIbLHOMH padoThI

OueHKy «3a4yTeH0» CTaBUTCS, €CIU OOYYaroUIMiiCsl COOTBETCTBYET TPEOOBAHUSM HE HUKE
IPEJICTaBICHHBIX: YCBOWJI OCHOBHOM MaTrepual, JAOINYCKaeT HETOYHOCTH, HapyllaeT
MOCJIEI0BATENbHOCTh B M3JI0KEHUHM MPOTrPAMMHOI0 MaTepuaia U UCHBITHIBACT 3aTPyIHEHUS B
BBIMIOJTHEHUH TPAKTUYECKUX 3alaHuil. J[eMOHCTpUpYyeT YpPOBEHb OCBOCHHS (POPMUPYEMBIX
KOMIIETEHIIMI BBIIIE TOPOTOBOTO.

OueHKy «He 3a4YTeHO» CTaBUTCA, €CIUM OOy4aloUIuiicss He 3HAeT OTAETbHBIX pa3/esioB
IPOrpaMMHOr0 MaTrepHaia, JOIMYyCKaeT CYLIECTBEHHbIE OIIMOKH, C OOJIBIIMMH 3aTpyIHEHUSIMU
BBITMIOJIHAET TMpaKTHUecKue 3ajaHus. JIeMOHCTpUpPYET YPOBEHb OCBOEHHUS (POPMUPYEMBIX
KOMIIETEHIINI HUXKE TOPOTrOBOrO.

Kputepuu onenku pedeparon

OrneHka «OTJIMYHO» CTaBUTCS B TOM CiIydae, €clid O0ydarouuiicsi ry0oKo U MPOYHO YCBOMII
BECh MPOTPAMMHBIN MaTepUall, HCUEPITBIBAIOIIE, TPAMOTHO M JIOTHYECKH CTPOMHO €ro M3Jiaraer,
HE 3aTPYIHSICTCS C OTBETOM IPHU BUIOM3MEHEHUH 3aJIaHUsI, TPABUIBHO OOOCHOBBIBACT MIPHHSTHIC
pelIeHus, yMeeT CaMOCTOSATEIbHO 0000IIaTh U U3JlaraTh MaTepHall, He JOMyCKasi OITHOOK.
OneHkKa «XOpOoII0» CTAaBUTCS, €CIM OOYYarouuiicss TBEpAO 3HAET MPOrpaMMHBIM MaTepHall,
IPaMOTHO U TI0 CYIIECTBY M3JIaraeT ero, He JOIyCKaeT CYNIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC, MOXET MPAaBHJILHO MPUMEHATh TCOPETHUCCKHUE MOJIOKCHHS M BJIaJIceT HEOOXOIMMBIMU
YMGHI/ISIMI/I 1 HaBBIKAMH HpI/I BBITIOJTHCHU N HpaKTI/I‘-ICCKI/IX 33,1121HI/II>1.

O1neHKa «yJAOBJIETBOPUTEIBHO» CTABUTCS, €CIU OOYYAIOLIUICS YCBOWJI TOJBKO OCHOBHOM
MaTepI/Iaﬂ, HO HC 3HACT OTOCIIBHBIX I[eTaJIefI, I[OHYCKaGT HETOYHOCTH, HapymaeT
MOCJICI0BATEIbHOCTh B M3JIOKCHHM MPOTrPAMMHOI0 MaTepuaia W UCHBITHIBACT 3aTPyIHCHUS B
BBITIOJTHCHU N HpaKTI/I‘IeCKI/IX 3aIIaHHﬁ.

OreHKa «HEYJAOBJIETBOPUTEIBLHO» CTABUTCS, €CIIM OOYYaIONIMICS HE 3HAeT OTACIbHBIX
pasaeNioB MPOrPaMMHOTO MaTepuaia, JOMyCKaeT CYNICCTBCHHBIE ONIMOKH, ¢ OOJBIIMMH
3aTPyTHEHUSMH BBIMOIHSIET MIPAKTUYCCKHUE 3a/IaHus.

Kputepuu onenku 3auéra

OreHKa «OTJMYHO» CTAaBUTCS B TOM ClIydae, €ClId OOYYaroNIHiCs TIIyOOKO M MPOYHO YCBOMII
BECh MPOTPAMMHBIN MaTepHall, HCUEPITHIBAIOIIE, TPAMOTHO M JIOTHUYECKH CTPOMHO €ro M3Jaraer,
HE 3aTPYAHICTCS ¢ OTBETOM IIPH BHIOM3MEHEHHUH 3a1aHHS, TPABUIIBHO 0OOCHOBBIBACT MPUHSATHIC
pElIeHHs, yMEET CaMOCTOSTENIbHO 0000IIATh U U3JIaraTh MaTepua, He JOMycKas OIIHOoK.
OreHKa «XOPOIIO» CTAaBUTCSA, €CJIM OOYYAIONIMICS TBEPAO 3HACT NMPOrPaMMHBIA MaTepHall,
TPaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOIMyCKaeT CYNIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOXET MPABHJILHO MPUMEHATH TCOPETHUCCKHUE MOJIOKCHHS M BJIaJICET HEOOXOIMMBIMU
YMCHI/ISIMI/I 1 HaBBIKAMH HpI/I BBITIOJTHCHU N HpaKTI/I‘-ICCKI/IX SaHaHHﬁ.

OreHKa «yJAOBJIETBOPUTENBHO» CTaBUTCS, €CIM OOYYaIONIUMHCSA YCBOWJI TOJBKO OCHOBHOM
MaTepuai, HO HE 3HaeT OTACNbHBIX JE€TaJield, [OMyCKAaeT HETOYHOCTH, HapyIIaeT
MOCJICI0BATEIBHOCTh B M3JI0KCHUHM MPOTrPAMMHOI0 MaTepuajia W UCIBITHIBACT 3aTPyJHCHUS B
BBITIOJTHCHU N HpaKTI/I‘-IeCKI/IX 3a,HaHHﬁ.



OHGHKa «HEYAOBJECTBOPUTEJIBHO>» CTAaBUTCA, CCIIN o6yqafoumﬁcs{ HE 3HACcT OTACIBbHBIX
pa3aciioB OpoOrpaMMHOI0 Marcpuajia, AOMYCKACT CYHICCTBCHHLIC OI_I_II/I6KI/I, ¢ OonbIIUMHU
3aTPYAHCHUSAMMU BBIIIOJIHACT MMPAKTUYCCKUC 3a1aHUs.

Kputepun u mkaja oneHMBaHUs JHYHOCTHBIX, MEKIPEIMETHBIX H MPEeAMETHBIX
pe3yJIbTATOB OCBOEHHsI Y4eOHOI0 MpeaMeTa

HIxkana
OlleCHUBAHUA

YpoBeHnb

OCBOCHHS
yueOHOro
npeaMera

Pe3yabTaThl 0OCBOEHHSI Y4eOHOT0 NIpegMeTa

OTJINYHO

BBICOKUI

o0yyaromuiicss MPOSBUI BCECTOPOHHUE U TIyOOKHe
3HaHMS MPOrPAMMHOTO MaTepuaa 1o MpeaMeTy, OCBOMII
OCHOBHYIO U JIONIOJHHUTEIbHYIO JIUTEPATYPY, OOHAPY KU
TBOPUYECKHE CIIOCOOHOCTH B TOHMMAHHH, W3JIOKECHUU U
IPAaKTUYECKOM MCIIOJHECHUH YCBOCHHBIX 3HAHH.

XOPOIIO

MPOABUHYTHIN

oOydaromuiicss TpOosSBUI MOJHOE 3HAHHUE MPOTrPAMMHOTO
MaTepuaiga [0  INPEAMETY, OCBOWJI  OCHOBHYIO
PEKOMEH/I0BaHHYIO JIUTEPATYypy, MPOSIBHII CIIOCOOHOCTH
K UX CAMOCTOSITEIbHOMY NIPUMEHEHHUIO0 1 OOHOBJICHUIO B
X0Jle TOCJHenyIouero oO0ydeHHs ¢ TNPaKTUYECKOM
JIeSTEIbHOCTH.

YAOBJIETBOPUTE
JBHO

0a30BBbIil

oOyuarommuics IIPOSIBUII 3HAHHUSA OCHOBHOTO
OPOrPaMMHOTO0 MaTepuaia IO MpeaMeTy B oObeme,
HEOOXOIMMOM Ul MOCHEAyIoIero oOydyeHus H
NPEACTOSAIEH IPAKTUYECKON JEATEIbHOCTH, HW3Y4YUil
OCHOBHYIO PEKOMEH/IOBAaHHYIO JIUTEPATypy, B OCHOBHOM
oOmamaer  HEOOXOOMMBIMH  3HAHMSMH IS UX
YCTpAaHEHUsI INpPU  KOPPEKTUPOBKE CO  CTOPOHBI
HK3aMEHATOopA.

HEYJOBIETBOPHU
TEJIBHO

y4eOHBIi
[peamer He
OCBOEH

OOyuaromuiics 0OHapY>KWJI CYIIECTBEHHBIE MPOOENBI B
3HAHHUM OCHOBHOTO IPOTPAMMHOTO MaTepuajga TIo
npeaMeTy, AOMYyCTHS NPUHIUIUATBHBIE OLIUOKH TMpHU
NPUMEHECHNN TEOPETUYECCKUX 3HAHWH, KOTOpBIE HE
MO3BOJIMJIM €My OCBOUTH JTUYHOCTHBIE, MEKIPEIMETHBIE
Y TIPEJIMETHBIE PE3YJIbTAThI MO JJAHHOMY TIPEIMETY.

L.

5. OIIeHO‘lHLIe cpeacrea AJisi OuCHUBaHUSA 3HaHHi7[, YMeHI/Iﬁ H HABBIKOB, HA
PA3JHYHBIX 3Tanax ux q)OpM]/IpOBaHI/Iﬂ B IIpouecce 0CBOCHUA yqeﬁﬂoro npeamMera

Bomnpocekl Kk ycTHOMY onpocy

[IyTe unepemenieHue.

2.

MexaHu4ecKoe JBMKEHHE U €0 OTHOCHUTEIBHOCTb. Cucrema orcuera. TpaeKTopI/Iﬂ.

MarepuanbHas TOUKa. Y paBHEHUSI IPSIMOJIUHENHOTO PABHOYCKOPEHHOIO JBUYKEHUS.

3.KpuBOJIMHEITHOE IBUKEHNE TOUKH HA MPUMEPE IBHKEHUS 110 OKPYKHOCTH € TOCTOSTHHOM 110
MOJ1yJIFOCKOPOCTHhIO. LleHTpOCTpEMHUTENBHOE YCKOPEHHUE.

3akoH BceMupHoro tsarorenus. Bec. Hesecomocts. Cuna TssxecT. Y CKOpeHue

PaboTa 1 MomHOCTE. 3aKOH COXpaHEHHsI MEXaHHUECKOM sHepruu. [loTeHnnanpHas u

4 3akonbl HetoToHa. MHEpUHMaIbHBIE CUCTEMBI OTCUETA.

5. Cunsl B ipupoJie: yOpyroctb, TpeHUE, Cuiia TshKECTH. 3akoH ['yka.
6.

7 Nmmynbe. 3aKOH COXpaHEHUs! MMITYJIbCA.

8

KUHETUYECKasIHEPIUsl.

9.

Kunernueckas sneprus. TemnepaTypa Kak Mepa CpeIHe KWHETUYECKOW SHEPTUY YaCTHII.
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10. 3aK0H COXpaHEHHUs SHEPTHH B TEIUIOBBIX Mpolieccax. TemioBbie MAaILUHBI, UX
MpPUMEHEHHE. DKOJIOTUIECKHE TPOOIEMBI.

11.  KommuectBo BemiectBa. Monb. [loctosinnas ABoraapo. TersioBoe paBHOBECHE.
AbcomoTHasTemneparypa. CBa3b TeMIepaTypbl CO CpeIHEeH KHHETUYECKOW YHEPTHEeH YacTHII
BELIECTBA.

12.  WpneanpHslii ra3. CBsi3p MEX1y AABJIECHUEM U CPEIHEN KUHETUYECKOW SJHEPTUEN MOJIEKYJI

uaeanpHororasa. Y pasinenue Knaneripona - MenaeneeBa. M3onpoueccsl.

13.  IlepBslii 3aKOH TEpPMOAMHAMUKH. BTOPOI 3aKOH TEPMOJAMHAMUKH U €ro
crarucTrueckoe uctonkopanue. KIII TerioBoro nBurartens.

14.  HaceleHHble U HeHACHIIEHHBIE Tapbl. Kpuctammueckue u amopdHeie Tena. BinaxHocTh

Bo3zayxa. [Icuxpomerp.

15.  DnexTpuueckoe B3aUMOACHCTBHE. DIEMEHTAPHBINA ANEKTPUIECKUI 3aps. 3aKoH

Kynona.HanpsikeHHOCTB 3JEKTPHUYECKOTO MOJIA.

16.  IloTeHuManbHOCTH 3NIEKTpUUECKOro nojs. PasHocTs noteHumanos. [lpunnun

cyneprno3uiuu noJiei. Hanpskenue. EnMHUIBI M13BMEpEHUsT HANPSHKEHUS.

17.  DOnexrpuueckuii Tok. Cuna Toka. Hanpsxkenue. ConpoTuBieHe IPOBOAHMKA.

18. 3akoHn Oma miidg yyactka nenu. [locnenoBaresnbHoe U MapaIEIbHOE COSUHEHNE

IIPOBOJHUKOB.

19. DNeKTpoABMXKYyIIas cuiia. 3akoH OMa 14 MOJTHOM LEMH.

20. PaboTa u MOIIHOCTH DJEKTPUYECKOIO TOKA. TemoBoeeHCTBHE AIIEKTPUUECKOTO

Toka U 3akoH/[xoyins-JIenna.

21. MarnutHoe mone. MarnutHas HHAYKUUA. EqUHUIBI ©13MEpEHUs MarHUTHOMU

uHaykuu. Hapasnenne marantHor nHaykiuu. [Ipasuino OypaBuunka.

22.  MaraurtHoe noJje BOKpYyr npoBoJgHuKa ¢ TokoM. Cuiia Amnepa. Hanpasienue cuibl

Awmmnepa.lIpaBuiio jieBoi pyku

23.  MaraurtHoe 1oJie BOKpYI JBMXKYILIUXCA 3apskeHHbIX dacTull. Cuna JlopeHna.

Hanpasnenue cunbiJlopenna. [lpaBuiio neBoit pyku st cuiibl JIopeHiia.

24. DOneKkTpoMarHuTHas UHAYKIMs. SIBIeHNEe CAMOUHTYKIIUH.

25. Kone6anus.  Ilepuoa. Yacrora. Amvmntyna. ®Paza  koneOanwii.  [{ukmmueckas

gacrora.l apmMmornyeckue konebanus. CBOOOIHBIC M BEIHYKICHHBIE KOJIeOaHMs.

26. [Tepuon. Yactora. AMmuTyna. Y paBHEHHE TApMOHUYECKUX KOJICOaHUH.

27. 27.MaTtemaTuueckuil ¥ Ipy>KUHHBIA MassTHUK. [lepuon u yactora masiTHUKa. Pe3oHaHc.

28. KonebaTtenbHblit KOHTYp. YpaBHeHHs KOoieOaHUI BETUUMHBI 3apsija, HampsKeHUs,

CUJIBI TOKa BHUJCAIBHOM KojebaTesrbHOM KoHType. Dopmyna TomcoHa.

29. [lepemenHbIi 3neKTpUYEeCKUl TOK. ['eHepaTop MEPEMEHHOro TOKa. AKTUBHOE

UHAYKTHUBHOE MEMKOCTHOE COIIPOTUBIICHMS.

30. Wntepdepennust u nudpakuus ceta. Korepennsie BonHbl. J(ucnepcus ceera.

31. [TocTynatsl TEOPUM OTHOCUTENBHOCTH. OTHOCUTEIBLHOCTh OHOBPEMEHHOCTH.

3aBUCHUMOCTb MacChIOT CKOPOCTH.

32. [Tocrostunas [Mnanka. ®otosaddexrt. OnbiTel CTosieToBa. POTOHBI. Y paBHEHUE

OiHiTeitna 11 porodddexra.

33. VYpasuenue DitHmreitHa 17151 hoTodhdexra. KopmycKymsipHO-BOITHOBON Tyalnu3M.

34. 34.Ctpoenue aroma. [Inmanerapuas Mojenb crpoerus aroma. OnbiTel Pesepdopra.

35. 3aKOH paJIMOaKTUBHOTO pacnaja.

Tembl pedepatoB
Martepus, GOpMBI €€ ABMKEHUS U CYIIIECTBOBAHUS.
IlepBbIii pycckuit akanemuk M. B. JIoMoHOCOB.
HckyceTBo 1 npouecce no3HaHusl.
®u3uKa U My3bIKaJIbHOE UCKYCCTBO.
[BeTOMYy3BIKA.
®u3uKa B COBPEMEHHOM ITUPKE.
®u3znueckue METOAbl HCCIEIOBAHUS NaMSATHUKOB HWCTOPUM, AapXUTEKTYphl U

NoUnhs LD —



IIPOU3BEICHUNHCKYCCTBA.

8. HayuHo-TexHnuecKkuii mporpecc u npooieMbl SKOJIOTHH.

9. buotexHosorust u reHHas uHxeHepus: — TexHojaoruu X XI Beka.

10. HanoTexHomorusi Kak MNPHOPUTETHOE  HANpABICHHWE  PAa3BUTHUA  HAYKH U
npousBojicTBa BPoccuiickoit denepaiuu.

11. Tema pedepara no ¢pusuke: «CBs3b GUINKU C APYTUMH HAYKAMI.

12. Tewma pedepara o pusnke: «Bce 0 gemoBeYECKOM OHOTIONEY.

13. Tema pedepara mo pusuke: «XapakTepUCTHKA OCHOBHBIX HCTOYHHKOB CBETa.

14. Tema pedepara no pusuke: «CyuHocTs BHEIIHETO (oTodhderTar.

15. Tema pecdepara o pusuke: «OcodeHHOCTH HHTEP(HEPEHITUH CBETAY.

16. Tema pedepata no ¢pusuke: «MarauTel: crieudurKa UX B3aUMOJICHCTBHA C IPYTUMHU
peaMeTaMu».

17. Tema pedepara no ¢pusnke: «Y CTPOHCTBO MUKPOCKOTIAY.

18. Tema pedepara o ¢pusnke: «KHbIOTOH U €ro OTKPHITUS B (DU3UKEY.

19. CkopocTb cBeTa: METOABI ONIPEAEICHUS.

20. Pezepnopd u ero omnbIThI.

21. Teopus ynpyrocru.

22. Mertoas! OJTy4eHUs OTYyIPOBOJHUKOBBIX IJIACTHH.

23. JlelicTBUE MOJSAPU3ALMOHHBIX TPHOOPOB.

IIpakTuyeckue 3axa4u

MexaHHKa ¢ 3JIeMEHTAMHU TCOPHH OTHOCUTECJIBbHOCTH:

1. 3anavya: MarepuanbHasi TOUKa MacCoOi 2 KT JIBUKETCS C TOCTOSTHHOM CKOPOCTHIO 4 M/cC.
Haitgure uMmynbc TOUKH.

2. 3amaua: Kakoe yckopeHue MoixyyuT TeJIo Maccoit S Kr noA nevictsuem cuiibl 20 H?

3. 3anmava: Teno HauMHAET ABMKEHUE C ycKopeHueM 3 m/c?. Kakoe paccTosiHue oHO

NpoOUJIEeT 3a 4 CeKyHbI?

4. 3anava: Ha 6110k Maccoii 4 Kr, HaXOAsIIUNACS HAa HAKIOHHOM IJIOCKOCTH o yriiom 30
IpaaycoB K FOPU30HTY, AeicTBYyeT cuia Tskectd 40 H. Hailinure yckopenue 0ioka.

5. 3angaua: ABToMoOmiIs Maccoit 1000 Kr IBMXKETCS 10 I0Cce CO CKOPOCTHIO 36 KM/4.
HaiianTe KHHETHYECKYIO SHEPTUIO aBTOMOOUIIS.

Moaexyasipuas pusuka. Tepmogunamuka:

1. 3amaua: KakoBa TemriepaTtypa ra3a, €Ciiv pu JaBJICHUU 2 aTM €r0 00hEM YMECHBIIIHIICS B
2 paza?
2. 3anava: Kakas paboTa coBepiiaeTcs py yCTaHOBJICHUHU JAaBJICHUs 4 aT™M Ha ra3 u

YMEHBILIEHUH ero oobema ¢ 5 11 10 2 1?

3. 3amaua: Kakoit o0beM 3aiimMeT ras, eciu ero temreparypa yseiaunamiach ¢ 20°C mo 70°C
MIPU MTOCTOSIHHOM JIaBJICHUH?

4. 3anaua: CKOJIBKO TEIJIOTHI OJBEIEHO K a3y, €CI MPH TOCTOSIHHOM JIaBI€HUH €T
Temneparypa yseauuuiach Ha 100°C?

5. 3anava: Haiiqute paboTy UTOrOBOrO LIMKIIA, €ClIU Ta3 coBepiuaeT padory 200 [Ix B
KaXJIOM U3 IIPOLIECCOB MPH LIUKINUYECKOM ITpOLECcCe.

DJIeKTPOANHAMMKA:

1. 3amaua: Kakoe conpoTuBieHue OyaeT y mpoBoaa JIMHOW 5 M U TUIOMIAAbIO TTOTIEPEUHOTO

ceuenus 4 mm>?
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2. 3amaua: Haiinmure cuimy Toka, eCiv HanpspKeHHE B enH coctaBiset 12 B, a
conpotusieHue 4 Om.

3. 3anava: Kakoii 3apsn nmpoTedeT yepe3 MpOBOJAHUK 32 2 MUHYTHI, €CJIH CHUJia TOKa
cocraBiisieT 3 A?

4. 3amaua: Haiinure paboTy no nepemenieHuto 3apsaa 4 Ki B 2JIeKTpruieckoM moje
HanpskeHHocThIo 200 B/M.

5. 3anaua: JIBa nmpoBojaHuka ¢ noreHunanamu 10 B u 15 B coequnenst. Haligute pazHocTh
MOTEHIIMAJIIOB MEXy HUMH.

BoanoBas onTHuKa:

1. 3anaua: Onpenenure AIUMHY BOJIHBI CBETA, €CIIM YaCTOTA €ro KojIeOaHuid CoCTaBIseT 5 *
1074 I'n.

2. 3anaga: KakoBa CKOpOCTb paCIIpOCTpaHEHUs CBETA B CPEAE € NIOKA3aTENEM IPEIIOMIICHUS
1,5?

3. 3anaua: Haiinure yrioBoe pacCTOSHUE MEXITYy MAKCUMyMaMu IU(PaKIIMOHHON peIieTKu

umerorei S00 mTpuxoB/MM.

4. 3amaua: Ha Masiuok, nsnmydaroniuii cBet ¢ ainHoi BostHb S00 HM, HampasiieH GOTOANO/.
Haiinure snepruto gotoHa.

5. 3anaua: Paccumraiite 1ynHy (POKYCHOTO pacCTOSIHUS JIMH3BI, eciin e€ (POKyCHOe
paccrostnue coctapisieT 10 cm.

KBanToBas ¢pusuka:

1. 3anava: Haiimute snepruto portona, ecim ero yacrora 5 * 10014 I'm.

2. 3anmava: OnpepenuTe IIMHY BOJIHBI 3JICKTPOHA, €CIU ero uMiryibe 107-25 kr-m/c.

3. 3anava: Haiiqure 1iuHy BOJIHBI 1e Bpoiiis ais 371eKTpoHa ¢ KUHETUYECKON dHEPrUen
100 »B.

4. 3anava: OnpenenuTe SHEPTUI0 BO30YKIESHUS aTOMa BOJIOPOA, €CIIH AJNEKTPOH Meperiesn

Ha YpoBeHb n=2 U3 n=1.
5. 3anava: KakoBa sneprus cBera ¢ yactoroit 6 * 10714 I'p?

Kaoun NMPAaBUJIBHBIX OTBE€TOB NMPAKTHYECCKHX 3a1a4
MexaHHKa ¢ 3J1eMeHTaMH TCOPHHU OTHOCUTECIBbHOCTH:

1. Pemenue:

NmMnynsc MaTepuanbHOM TOYKHA MOKHO HaWTu 1o ¢opmyre (p = m \cdot v), rae (m) - macca
TOYKH, (V) - CKOPOCTh TOUYKH.

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

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

CrnenoBarenbHO, UMITYJIbC TOUKH PAaBEH 8 KI-M/C.

2. Pemenue:

YckopeHue Tesna MOKHO HailTu 1o popmysie Broporo 3akoHa Hetorona: (a = \frac{F} {m}), rne
(F) - cuna, (m) - macca tena.

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

(a=\frac{20} {5} = 4) m/c2.

Takum oOpa3om, yckopeHHUe Tea cocTaBuT 4 m/c2.
11



3. Pemenue:

MpbI MOXEM HUCHOJIB30BATh YpaBHEHNUE PaBHOYCKOPEHHOTo BMKeHus: (s =v_0t+ \frac{l}{2} a
t"2 ), rae ( s ) - mpolaenHoe paccrosinue, ( v_0 ) - HagambHas CKOPOCTH, ( a ) - yckopeHwue, (t) -
BpEMs.

VYuuteiBast, uTo HadasbHas cKopocTh ( v_0 =0 ), moxcraBum 3HaueHust: (a=3 ) m/c?, (t=4)
CeK.

(s=0\times 4 + \frac{1} {2} \times 3 \times 4”2 = 24 ) meTpa.

Taxum oOpaszom, Tesno npoiinet 24 metpa 3a 4 CEKyH/bI.

4. Pemenue:

Yckopenue 06J10Ka TI0 HAKJIOHHOH IUIOCKOCTH MOKHO HATH, pa3noxuB cuity Tsbkectu (F g ) Ha
nse coctapisitomue: ( F {\parallel} = m \cdot g \cdot \sin(\theta) ) - mapasnnenpHas TOBEPXHOCTH
u (F_{\perp} = m \cdot g \cdot \cos(\theta) ) - nepnenuKyIsipHas HOBEPXHOCTH, I'7ie (m ) -
Mmacca 010Ka, ( g ) - yckopeHue cBo0oiHOro najaeHus, ( \theta ) - yron HakiioHa.

[MoacraBum 3nauenus: (m =4 ) kr, ( g = 9.8 ) m/c* (mpubmwkenHoe 3HaueHue), ( \theta =30 )
TpaJycoB.

(F_{\parallel} =4 \times 9.8 \times \sin(30°) = 4 \times 9.8 \times 0.5 =19.6 ) H.

Teneps, yckopenue ooka: (a = \frac{F {\parallel}}{m} =\frac{19.6} {4} =4.9 ) m/c*.

CrnenoBarenbHO, ycKOpeHHE OJ10Ka paBHO 4.9 m/c?.

5. Pemenue:

Kunernueckyro snepruro ( K.E. =\frac{1} {2} m v*2 ), rae ( m ) - Mmacca aBTOMOOMIs, (V) -
CKOpOCTb.

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

[ToncraBum 3Havenus: ( m = 1000 ) kr, (v=10) m/c.

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

Takum 00pa3om, KHHETHYECKast SHeprust aBromoomiist pasaa 50000 [Ix.

Mougekyasipnas ¢pusuka u TepmoguHamMuka:

1. Pemenue:

Hcnons3yem 3akon boitnga-Mapuorra: (P 1V 1=P 2V 2),rne(P 1)u(V_1) - HauansHOE
naBieHue U o0vem, a (P 2 ) u (V_2) - koHeYHOE JaBlIeHUE H 00BEM.

[Tyctb HayanbHas Temneparyparaza (T 1=T), a koneunas (T 2).

Tak xak 00beM yMeHbIIWICS B 2 paza, To ( V_2 =\frac{V_1}{2}).

[Moncrasnsiem: (2 \cdot V =2 \cdot \frac{V}{2} ), orkyma (P _1=P 2).

CrnenoBartenbHO, TEMIIEpaTypa ra3a He H3MEHUJIIACh.

2. Pemenue:

Pa6oty ( W ), coBepIieHHYIO Ha/I ra30M, MOXHO Haiitu o gopmyne: ( W = P \cdot \Delta V),
rae ( P) - naBnenue, ( \Delta V') - usmenenue oobema.

[oncrasnsiem 3Hauenust: (P =4)arm, (\DeltaV=V 2-V 1=2-5=-3) 1 Obparure
BHUMAaHHE, YTO 3HAK MUHYC YKa3bIBacT Ha YMEHbIIIEHHE 00bheMa.

(W=4\cdot (-3)=-12 ) arm1.

CrieioBaTeNbHO, IPH YCTAHOBJICHUH JIaBJICHHS 4 aTM U YMEHbIICHUH 00beMa ra3a ¢ 5 1 10 2 1
coBepmaercs padora -12 aT™-J1.
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3. Pemenue:

1o 3akony Illapns o6beM raza npu NOCTOSHHOM JABJICHUU NPONOPLUOHATIEH TeMIIepaType:
(V.1I/T 1=V 2/T2).

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

[ycts (V_1) - HauanbHbINA 00BbeM raza, ( V_2 ) - HCKOMBI 00beM.

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

Taxum 06pa3om, HOBBIN 00beM raza Oyaer paBen (V_2 =V 1 \times (343 /293)).

4. Pemenue:

KonnuectBo temnotsl ( Q ), mo/BEIEHHOE K ra3y NpHu MOCTOSIHHOM JaBJIEHUH, MOYKHO HAalTH
yepes TeroeMKocTh ( C ) u u3menenue temnepatrypsl ( \Delta T ): ( Q = C \times \Delta T ).
Y4YUTBIBasA, 9TO y HAC TIOCTOSTHHOE JIaBJICHHE, TETUIOEMKOCTh TP TIOCTOSTHHOM JIaBJICHUN
obo3navaercs kak (C_P).

[Toncrasnsem 3navenust: (\Delta T = 100 )°C = 100 K.

KonuyectBo temnots! Oynet paBHo ( Q = C P \times 100 ).

5. Pemenue:

JUis IMKIInYecKoro mnpoiecca oouias padboTa paBHa cyMMe paboT KayKI0ro U3 MpOLECCOB.
[Tycth pabota xaxmoro nporecca ( W =200 ) JIx.

Torna obmas pabota uukia papaa ( W_{\text{utor}} =W 1+W 2+W 3+ W 4)rne
(W_1,W 2, W 3,W 4) - paboTsl B K&JIOM IIpoliecce.

DuiekTpr4ecTBO 1 Marnerusm:

1. Pemenue:

ITo 3akony Oma ( U =1 \times R ), rne ( U ) - nanpsixenue, (1) - cuna Toka, (R ) -
COIPOTHBIICHUE.

[MoacraBnsiem 3navenus: ([=2) A, (R=8) Om.

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

CJ'IeI[OBaTCJ'ILHO, HaIps’KCHUC Ha KOHLIAX ITPOBOAHHWKA PABHO 16 B.

2. Pemenue:

Hcnonbzyem Tot xe 3akoH Oma: (I =U/R), rae ( U ) - nanpsixenue, ( R ) - conporusnenue.
[HoxcraBnsem 3nauenust: (U=12)B, (R=4) Owm.

(I=12/4=3)A.

CrnepnoBarenbHO, CHJla TOKa paBHa 3 A.

3. Pemenne:

MormurnHocTs ( P ) anextpudeckoro npudopa Moxet ObITh HaiiieHa o ¢opmyse: ( P = U \times I ),
rae ( U ) - nanpspkenue, (1) - cuna Toka.

[oacrasnsem 3nauenust: (U =220)B, ([=2) A.

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

CrnenoBarenbHO, MOLUTHOCTB AJIEKTpUUecKoro mpubdopa pasHa 440 Br.

4. Pemenne:

Hcnons3yem omsate 3akon Oma: (I =U/R_{\text{cym}} ), rne ( U ) - HanpspxeHue,
(R_{\text{cym}} ) - cyMMapHO€ CONPOTUBIIECHUE LIETIH.

[oncrasnsiem 3Hauenus: (U =24 ) B, (R_{\text{cym}} = 12) Om.
(I=24/12=2)A.

CnenoBarenbHO, CHJIa TOKA B LIENU paBHA 2 A.
13



S. Pemenue:

UToObl HAUTH MOILITHOCTb, BBIIEISIONLYIOCS HA Y4acTKe LeNH, Bocob3zyemcs ¢popmyoi ( P =
U”2/R), rne (U ) - Hanpspkenue, ( R ) - conpoTuBienue yyactka nemnu.

[MoxacraBnsiem 3navenus: (U=12)B, (R=6) Om.

(P=12"2/6=24)Br.

CrnenoBarenbHO, 3JIEKTPUUECKAsi MOIIHOCTD, BBIAEIIAIOIIASACSA HA YUACTKE LIETH C
conpotusienuemM 6 Om, paBHa 24 Br.

BoJsHoBas onTHKAa:

1. Pemenue:

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

JlmrHa BOJIHBI CBsI3aHA C 4acTOTOM creayronium oopasom: ( ¢ = \lambda \times f), roe
(\lambda ) - anuna BonHsL, ( f) - yacToTa.

[Toncrasnsiem 3nauenus: ( f=5 \times 10"{14} ) ['m.

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

CrnenoBaTenbHO, JUTMHA BOJIHBI cBeTa paBHa 600 HM.

2. Pemenue:

Ncnonbzyem 3akon CHemumyca: (n_1 \times \sin(\theta 1) =n_2 \times \sin(\theta 2) ), rme
(n_1)u(n_2)-mnoka3arenu npenomienus cpen, ( \theta 1) u (\theta 2 ) - yrubl magenus u
IPETOMIICHUS] COOTBETCTBEHHO.

[MoacraBnsiem 3navenus: (\theta 1 =30 ) rpagycos, (n_1=1) (Bo3ayx), (n_2=1.5) (cTexmno).
( 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) ).

CrnenoBarenbHO, YToJl MpeIoMIICHHS paBeH nNpuOau3uTenbHo 19.47 rpamycos.

3. Pemenne:

Ocsemennocts ( E ) onpenensercs kak oTHouieHue cBeToBoro noroka ( \Phi ) k mmomaau
noBepxHoctH (A ): ( E =\frac{\Phi} {A} ).

[ToncraBnsem 3nauenus: ( \Phi = 1000 ) momen, ( A =2 ) M2

( E =\frac{1000} {2} = 500 ) mromen/m>.

CrnenoBaTenbHO, OCBEIIEHHOCTh paBHa S00 mroMeH/M?.

4. Pemenue:

VYroBoii pa3Mep MOKHO HailTH, ucnoinb3ys popmyiy: ( \theta =2 \cdot \arctan\left(\frac{D} {2
\cdot R}\right) ), rme ( D ) - nimamerp oO0bekTa, ( R ) - paccrosiare ot HaGmroAaTesst 10 00ObEKTa.
[Toacrasnsiem 3nauenus: ( D = 1.4 \cdot 1076 ) km, ( R = 150 \cdot 1076 ) km.

(\theta = 2 \cdot \arctan\left(\frac{1.4 \cdot 10”6} {2 \cdot 150 \cdot 1076} \right) ).

CnenoBatenbHo, yriaoBoi pazmep ConnHna pased npumepHo 0.00933 paguan Uiy npuMepHO
0.535 rpanycos.

5. Pemenue:

Hcnonb3yeM 3akoH ipenoMIIeHus Jiist yrira cMenienns n3oopaxkenus: (\tan(\delta) = \frac{n 2
\sin(\theta 1 -\delta)}{n 1} ),rne(n_1)wu (n_2) - noka3arenu npenomienus, ( \theta 1) -
yrou najeHus ceera, (\delta ) - yron cmemeHust n300pakxeHUs.

[ToncraBmsiem 3Hauenus: (n 1 =1) (Bo3ayx), (n 2=1.5), (\theta 1 =45 ) rpagycos.
(\tan(\delta) = \frac{1.5 \times \sin(45 - \delta)} {1} ).
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KBanToBas ¢pusuka:

l. Pemenue:

Dueprus (OTOHA CBsI3aHA ¢ ero AIuHOM BosHBI hopmyroii [lnanka: ( E = \frac{hc} {\lambda} ),
rae ( h) - mocrosauas [lnanka, (¢ ) - ckopocTh cBeTa, ( \lambda ) - AnMHA BOTHBL.
[ToncraBnsiem 3nauenus: (\lambda = 500 ) um = ( 500 \times 10"{-9} ) m.

( E=\frac{6.626 \times 10" {-34} \times 3 \times 10”8} {500 \times 10"{-9}} ).

[Morygaem sHepruro (GOTOHA CBETA.

2. Pemenue:

CBs13b 4acTOTHI U JUTHHBI BOJTHBI paBHa ( ¢ = \lambda f), rie ( ¢ ) - ckopocTh cBeTa, ( \lambda ) -
JuiHa BouHBI, ( f) - yacToTa.

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

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

[TonyyaeM yacTOTy M3ITy4EHHUS.

3. Pemenue:

DHeprust KHHETHYECKas JISKTPOHA CBs3aHa C ero ckopocThio popmynoit ( E k =\frac{1} {2} m
v/*2 ), rae ( m ) - Macca 3JIeKTpoHa, ( V) - CKOPOCTb.

[MoxcraBnsiem 3navenus: (v =2 \times 10”5 ) m/c.

(E _k=\frac{1}{2} \times m \times (2 \times 10"5)"2).

[Tomy4yaeM sHEpruto 3JI€KTpOHAa.

4. Pemenue:

Cas3b sHeprun (otoHa ¢ ero umHoi BonHbL: ( E = \frac{hc} {\lambda} ), rne ( h ) - mocrosHHAas
[Tnanka, ( ¢ ) - ckopocTh cBeTa, ( \lambda ) - nTuHA BONHBEL.

[MoxcraBnsiem 3nauenus: ( E =4 ) 3B = (4 \times 1.6 \times 10"{-19} ) Jx.

(\lambda = \frac{hc}{E} ).

Haitnem nyiHy BOJIHBI H3Ty4EHUS.

5. Pemenue:

DHeprus Bo30YyKICHHS aToMa BOJIOPO/Ia CBSA3aHA C TIEPEXO0IOM MEKIY YPOBHSIMHU SHEPTHH
dbopmynoit bansmepa: ( E =\frac{13.6} {n_1"2} - \frac{13.6}{n 272} ),rne(n 1 )u(n 2)-
YPOBHU DHEPTHH.

[MoacraBnsiem 3navuenus: (n_1=1),(n 2=3).

(E=\frac{13.6} {172} - \frac{13.6} {32} ).

[Tonyuaem sHEepruto Bo30YyX ACHHUS aTOMa BOJOPO/IA.
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TecToBble 3a1aHusi ¢ BbIOOPOM IBYX (M 00Jiee) NPaBUIbHBIX OTBETOB

1. Kakue 3aK0HBI COXpaHEHHUS BBl M3ydalu B Kypce Gu3nku?a) 3aK0H COXpaHEHHsI BHYTPEHHEN

SHEpPruu;
0) 3aKOH COXpaHEHUS UMITyJIbCa TEa;
B) 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsiia;T) 3aKOH COXPAHEHHSI MEXaHMUECKOUW CHJTBI.

2. Bribepute U3 NPEIOKEHHBIX CKAIAPHBIE BEJUYUHBL.
a) CKOpOCTh; 0) cuia; B) Macca; ') 00beM; 1) JaBJICHHE.

3 YKaxXute COOTBETCTBUE MCKAY BCJIIMUMHAMU U CIUHULIAMU HSMCpeHI/Iﬁ.

1) yckopenue; a) Herotom;

2) pabora; 0) JlKOyIIb;

3) nepeMelenue; B) METP B CEKYHIY 3a CEKYHILY;
4) sapan; r) MeTp;

5) cua. 1) Kyrnon.

4. PacnosiokuTe B MOPSAKE OCNabeBanus CIIeIyIONINE B3aUMOIEHCTBHS:
a) SJIEKTPOMArHuTHOE; 0) TPAaBUTALIMOHHOE; B) AJIEPHOE.

5. Kakue 3aKk0oHbBI COXpaHEHUs Bbl U3y4alld B Kypce Gpusuku?
a) 3aKOH COXpaHEHUS MOJTHON MEXaHUYECKOW SHEPruu;0) 3aKOH COXpaHEHUS UMITYJIbCa CHUJIIBI;
B) 3aKOH COXPaHEHUS AJIEKTPUUECKOT0 3aps/a;T) 3aKOH COXPaHEHUSI MEXaHUYECKOUN CHJIBI.

6. BriOepuTe U3 IpeI0KEHHBIX CKAISPHBIC BETUYNHBI.
a) IuHa; 0) Bec; B) MepeMelleHue; I') 00beM; 1) AaBlieHuE.

7. YKaXuTe COOTBETCTBUE MEX/Y BETMYMHAMH M €IMHULIAMH U3MEPEHUI.
a. HanpspkeHue — a) HetoTon

b. sHeprus 0) xoynb

c. mepemerieHue B) BombT

d. 3apsn; ') METp

e. cuia 1) Kynon

8. Pacronoxute B MOpsAIKEe YCHIICHHS CIIETYIONIIE B3aUMOICHCTBHS:
a) SJIEKTPOMArHUTHOE; 0) siZIEpPHOE; B) TPABUTAIIMOHHOE.

9. Kakue 3aK0HBI COXpaHEHMsI BbI U3ydalu B Kypce Gu3nKu?
a) 3aKOH COXpaHEHHUs1 BHYTPEHHEH 3HEepruu;

0) 3aKOH COXpaHEHMs UMITYJIbCa Tela;

B) 3aKOH COXPaHEHMs IEKTPUUECKOTO 3apsijia;

T') 3aKOH COXPAHEHHUS MEXaHUYECKOM CHUJIBL.

10. BriGepuTte U3 nmpeaioKEHHBIX CKAJIIPHBIE BETMYUHBI.
a) CKOpOCTh; 0) YCKOpEHHE; B) JJINHA; T') 00BEM; ) SHEPTHUS.

11. Ykaxute COOTBETCTBHUE MEXAY BEIMUYNHAMU U €IMHUIIAMU U3MEPEHUH.

a. DHEprus; a) Hetoton;
b. paborTa; 0) Jlxoyb;
C. TepeMeIleHne; B) amIIep;
d. 3aps; I') meTp:

€. cuia. 1) Kynon.
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12. Pacnonoxute B NOpSAAKE YCUIECHUS CIEAYIOLINE B3aUMOACHCTBUS:
a) siepHoe; 0) rPaBUTAIIMIOHHOE; B) JIEKTPOMAarHUTHOE.

13. Kakue U3 MepeurciICHHBIX SBIECHUN JOKA3bIBAIOT, YTO MEXJYy MOJEKYJIAMH CYIIECTBYET
MPUTSKEHUE?

A. 6poyHoBckoe nBuxkeHue b. cknenBanue B. uddyzus
I'. ucnapenue JI. MOBEpXHOCTHOE HATSKEHHE

14. B kakoM U3 NEPEUNCIICHHBIX TEXHUUECKNUX YCTPONUCTB UCIIOJIb3YETCSl IBUTATEIbBHY TPEHHETO
cropanus?
A. aBToM0OmITh b. TeroBo3 B. teroBas 3/cranius . pakera . MmoToImMKI

Kiroum Kk oTBeTamM Ha TeCTOBbIE 3aJaHUsI ¢ BHIOOPOM ABYX (4 0oJiee) NPABWIBLHBIX OTBETOB

Ne 1 2 3 4 |[5] 6 7 8 9 10 11 12 | 13 | 14
oreer| 0,8 |B,r,1| 18,20, |B,a,0|a,8|a,r,n|18,20,|8,a,0| 06,8 | B,r,0 [106,20,|0,B,a| 0,1 | a,1
3r,4n,5a 3r,4n, 3rdn,
5a 5a

HpaKanecmle 3a1a4YM PpasHoro ypoBHs

1. Kpaiinemy kpacHomy iyuy ( A = 0,76 MKM) COOTBETCTBYeT 4actoTa____ ['II.

2. Ha gudpakumonnyro pemerky ¢ mnepuogom 2 * 100 ¢ M HopManbHO mamaer
MOHOXpOMaTHYECKasi BOJIHA CBETa, IpU K = 4 ¥ sin ¢ = | 1yimHa BOJHBEI OyJeT paBHA M.

3. PaccrosiHue MEXIy MPEeaIMETOM U ero mzoOpakeHueM 72 cM. YBeIMuYeHHE JIMH3bl paBHO 3.
Haiitu ¢pokycHOe paccTOsTHHE JIMH3HI.

4. Kpaitnemy puoneroBomy nyuay (A = 0,4 MKM) COOTBETCTBYET YacTOTa Iyl

5. JIBa KorepeHTHBIX cBEeTOBBIX Jiyda A = 800 HM cxoxsaTcs B Touke. llpu Ad = 4
MM IIATHO BTOYKE BBITJISIUT__.

6. Ilpenmer BbicoTol 30 cM pacmoioXeH BEpTUKaIbHO Ha paccTossHUM 80 CM OT JIMH3BI C
ONTUYECKOH cuioit — Santp. OnpeaenuTs NOJI0KEHNE H300paXKeHUs U €ro BBICOTY.

Kiarwouu k oTBeTaM Ha NMPAKTUHYIECCKUEC 3a/Ja4Y1 PA3HOT'0 YPOBHSA

1. 3,910

2. 0,5:10°%m

3. 18,5¢cm

4. 7,510 T

5. 5000 cBeTnoe mATHO
6. 10cMm

6. Hpouez[ypa OLCHUBAHUSA JIMYHOCTHBIX, MCKIIPECIMETHBIX U IIPEAMETHLIX PE3yJdbTaTOB
OCBOCHHUHA y'leﬁnoro npeamMera

[Mporemypa oreHUBaHUS OCYIIECTBISIETCS MO CIIEAYIONIMM OIICHOUYHBIM CPEICTBAM:
nuddepeHIMPOBAHHDBI 3aueT sBIsICTCS (POPMOM KOHTPOJSI YCBOCHHS CTYACHTOM
y4eOHO# MporpaMMbl MO y4eOHOMY MPEIMETY, BBIIOJHEHUS MPAKTUYCCKHUX, pedepaTUBHBIX
padoT u ap.

PCSYJ'IBTaT claur 3a4€Ta 3aHOCHUTHCA MPCHOAaBaTCIIEM B 3K3aMCHAIIMOHHYIO BEIOMOCTL U
3aUCTHYIO KHUKKY. OI_[eHKa «HCYHNOBJICTBOPUTCIILHO» MMPOCTABJIACTCSA TOJBKO B

17



9K3aMEHAIIMOHHOHN BemoMocTH. HesBka Ha 3adeT OTMEUAeTCs B DK3aMEHAIIMOHHOM BEJOMOCTHU
CIIOBaMH «HE aTTECTOBAHY.

YCTHBI ONPOC — YCTHBIM ONPOC MO OCHOBHBIM TEPMHUHAM MOKET MPOBOIUTHCS B
Hayase/KOHIIEe JIEKIMOHHOTO MM CEMUHAPCKOTO 3aHATHS B TeueHue 15-20 muH. JInOo ycTHBIH
OIPOC MPOBOJIUTCS B TEUEHHE BCETO CEMUHAPCKOTO 3aHATHS 110 3apaHee BbIJAHHON TEMATHUKE.

TeCTOBbIE 3a[laHUsl — IMPOBOJUTCA HA 3aKIIOYUTEILHOM 3aHATHU. [103BOJISIET OLICHUTH
YPOBEHb 3HAHUH CTYyJEHTAMHU TEOPETUUYECKOTO MaTepuana 1no aucuuminae. OcCyiiecTBiseTcs Ha
OYMa)XHBIX HOCHTENIed IO BapuaHTaM. KoJW4ecTBO BOMPOCOB B KaxJaoMm BapuaHTe- 20.
OTtBeneHHOE BpeMsl Ha NOArOTOBKY — 60 MuH

KOJJIOKBHYM - 5T0 (popmMa MpOBEPKH 3HAHUH, MMPU KOTOPOU CTYJIEHTHI JEMOHCTPUPYIOT
CBOM 3HaHUSA B (popMe nuanora ¢ MperojaBaTesieM WIH APYTHMH CTyAeHTamMH. KoUIOKBUyM
MO3BOJIACT CTYJACHTaM yTIyOWTh MOHMMAHUE TEMbl M Pa3BUBATh HABBIKM YCTHOTO OOIEHUS U
JTIUCKYCCHH.

NpaKkTHyecKass padoTa - BBINOJHEHUE 3aJaHUM TI0 MPOEKTHUPOBAHUIO 0a3 JaHHBIX
MO3BOJISIET CTYIEHTAM NPUMEHUTH CBOM TEOPETUUYECKHUE 3HAHUS HA MPAKTHUKE, Pa3BUBATh HABBIKU
aHaym3a TpeOOBaHUH, MPOSKTUPOBAHMS CTPYKTYP JAHHBIX U OBIAJCTh METOJUKAMH PabOTHI C
0Oa3zaMu TaHHBIX.

KOHTPOJIbHAsi padoTa - 3aJlaHue, BBINOJHEHUE KOTOPOTO II03BOJISIET IPOBEPHUTH,
HACKOJIBKO CTY/ICHT YCBOWJI MaTepual no aucuuminae. KontponibHas paboTa MOXKET BKIIIOYATh B
ce0s TEOpPETHYECKHE BOMPOCHI, 3aJaHWs Ha pEIICHUE TMPAKTHUYCCKUX 3alad WU pacyeT
CUTYyaLH.

JK3aMeH - TIPOBOJUTCS B YCTHOU (hopme. Bee oOydaromuxcst mpu MpoBeIeHUH dK3aMeHa
JIOJDKHBI TIPUCYTCTBOBAaTh B ayAUTOPHUU. YPOBEHb MOATOTOBKHA OOYYAOIIMXCS OICHUBACTCS B
Oayax: OTIUYHO, XOPOIIIO, YAOBIECTBOPUTEIBHO, HEYAOBIECTBOPUTEIBHO.

Bpewms Beinonnenus 3aganus — 0,5 yaca, B TOM 4yucie Ha noarotoBky — 0,3 yaca, Ha OTBET
—0,2 gaca.
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