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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— rmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TOATroToBKK/ —crenyanbHocTd  20.03.01
«TexHocdepHas 6e30macHOCTb» HarpaB/IeHHOCTH/Crieliann3aLu «[IpombIiiieHHast
6e30macHOCTb U OXpaHa TpyAa». [ucuuruivHa peanusyetcs: Kadeapoi «Ned».

JucuunuivHa HalesieHa Ha ()OpMUpOBaHKe Y BbITYCKHUKA C/IelyHOIMX KOMIIeTeHLUI:

YK-1 «CriocobeH OCyIecTBASTb MOWCK, KPUTUUECKUI aHa/lu3 M CUHTe3 MHQOpMaLuy,
NIPUMEHSITb CUCTEMHBIN MOJXO0/, /151 pellleHus! [I0CTaB/IeHHbIX 3a7au»

YK-2 «CriocobeH oripefiesiiTb KPyT 3aZlau B paMKaX MOCTaB/IeHHOM Lie/li Y BbIOUpATh
OTNTUMaJIbHble CIIOCOOBI UX pelleHus], UCXO/s U3 JIeHCTBYIOLIMX MPaBOBBIX HOPM, UMEIOIUXCS
pecypCcoB ¥ OTpaHUYeHUI»

Cofep>kaHye JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBsI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroiiye (opMbl OpraHu3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbIe PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI TpeAyCMOTPEHbl Cefyrolje BHUbI KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXYyTOuUHasi aTrecTauyss B (opme 5k3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

OO611asi TPyZOEMKOCTb OCBOEHMSI JUCLMIIIMHBI COCTaB/sieT 13 3auéTHBIX equHMLl, 468
4acoB.

S13bIK 0OyuUeHust TI0 IUCLIUTUIMHE «DYCCKUMN»



1.

[lepeueHb TJIAHUPYEMBIX Pe3y/IbTaTOB 00YUYeHHS 0 AUCLUTIIAHE

1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOMy4eHue CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- IIpefj0CTaB/ieHHe BO3MOJKHOCTH CTYZJEeHTaM pa3BUThb U NPOJEMOHCTPHPOBATH HABBIKU B

M3MepeHUsiX, BEIUMCIeHUsIX U 00paboTKe pe3y/bTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOW Cpefbl TIPerojaBaHusl il OCBOEHHS
TeXHUYeCKUX JUCLIUIIIVH.
1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl

BhICIIIero obpa3oBanus (ganee — OIT BO).

1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.

B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMITETEHLIUSMU W/ KX YacTAMU. KomneTeHLIMM M MHJMKATOPbl UX JOCTW)KEHUs TPUBE/IEHBI B

Tabne 1.
Tabmuua 1 — [NepeyeHb KOMIeTeHLUM ¥ UHAUKATOPOB UX IOCTH)KEeHHSsI
Kareropus Kop u
Kog 1 HaumeHOBaHVe MHAMKATOPA JOCTHKEHUS
(rpymnma) HavMeHOBaHUe
KOMITeTeHLIUU
KOMIIEeTeHLINU KOMITeTeHLIUH
YK-1 Criocoben
OCYIL[eCTBJIAATh
TOUCK, KpuTHueckui | YK-1.Y.2 ymMeTb OCyIlleCTB/ISITh KpUTUUECKUI aHATU3
aHa/Iu3 U CUHTe3 Y CUHTe3 UH(OpMaL1H, TI0JyYeHHOU 13 pa3HbIX
YHuBepcanbHble
O — vHbopMaLuy, VICTOYHUKOB, /IJIsl pellleHUs [I0CTaB/IeHHbIX 3a/a4
1 TIPUMEHATD YK-1.B.2 BfaieTh HaBbIKaMU CUCTEMHOIO TIOJIX0/ia
CUCTEMHBIN MIOAX0A, | [/1s1 pelleHus MOCTaB/IeHHbIX 3a/au
[J1s1 pelleHust
TIOCTaB/IEHHbIX 3a/1a4
YK-2 Criocoben
onpeJiensiTb KpPyr
3a/la4 B pamMKax YK-2.3.1 3HaTh BU/Ibl PECYypCOB U OrpaHUYeHUs [1JIsl
TOCTaB/IEHHOW LIe/IM | pelleHUs MOCTaB/IeHHbIX 3a/jau
Y BBIOMPATh YK-2.Y.1 ymeTb NpOBOUTh aHa/IN3 N10OCTaB/IeHHOU
ONTUMaJIbHbIe e ¥ GopMyIMpOBaTh 3a/lau, KOTOpbIe
YHuBepcanbHbIe H (bopmymp afatIH, P
CrOCOObI X HeoOXOZMMO PEeIINTb JJis ee JOCTHKEeHHS
KOMITeTeHLIUU

penieHud, NCXoas 13

YK-2.Y.3 ymMeTb BbI/IBUraTh ajbTepHAaTUBHbIE

JIeHCTBYIOLUX BapUaHThI IeACTBHH C 11e/IbI0 BIOOPA ONTUMAaTbHBIX
TPaBOBbIX HOPM, Croco0OoB pellieHust 3a/iau, B TOM YKCJ/ie C TIOMOII[bIO
MMEeRIIUXCS 1[U(POBBIX CPE/ICTB

pecypcoB 1

OrpaHuYeHun

2. Mecto gucuuriMHbl B cTpyKrype OI1
OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSIX, paHee TIPUOOPeTEHHBIX 00YUYarOIIMUCS
TIPYU U3YUYeHUU CIeIyIOIINX AUCLIATIIH:
- «Maremarvka. AHaIUTAYeCKas TeOMeTDHs U IMHelHas anrebpay,

- «MaremaTtyka. MaremaTrueckuii dHaJIN3»,

- «Marematrka. Teopys BepOSTHOCTeH ¥ MaTeMaTUUeCcKas CTaTUCTHKA.

3H(:1HI/IE[, IMMOoJIyue€HHbI€ TIpU HW3YUYE€HHMKU MaTepHd/id I,E[{:IHHOI\/'I AUCHUIT/IMHBI, MMEIOT KdK
CaMOCTOATE/IbHOE 3HAUE€HHE, TdK U UCIIOJIb3YIOTCA TP U3yUeHUUW ADYTHUX OUCLUWITINH:

- «DJIeKTDOTeXHUKA»,
- «MaTepuanoBeJieHUE»,




- «ODJIEKTDOHUKA».

3. OObeM | TPYA0EMKOCTh TUCIUITTAHbI

HanHble 06 obiieM obbeMe AWCLMIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BHZOB yueOHOM
paboTHhI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0EMKOCTH 10 CeMeCTpaMm) TIpe/iCTaB/ieHbl B

Tabsure 2.
Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIUTITUHBI
. TpyI0eMKOCTb 10 ceMecTpam
Bu, yuebHO# paboThl Bcero 1531 No2 1\1?93
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHBI, 13/ 468 6/ 216 3/108 4/ 144
3E/ (uac)
W3 HUX uacoe npakmuyeckoli n0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
nipaktaueckue 3aHstus (I13), (yac) 51 17 17 17
naboparopHele paboTsl (JIP), (uac) 51 17 17 17
KypcoBoii npoekT (pabota) (KI1I, KP), (uac)
9K3aMeH, (uJac) 90 54 36
CamocmosimenbHast paboma, Bcero (Jac) 174 94 40 40
< JK3.,
Buo npomedicymouHoli ammecmayuu: 3aver,
mudd. 3auet, sk3ameH (3auet, Judd. 3ay, Andd. 9K3. ndd. 9Kk3.
310 s,

4. CopepxaHve JUCLUIIIMHBI
4.1. PacnpepeneHue TpPyJ0eMKOCTH JUCLUIIMHEI 110 pa3/ienaM U BUJaM 3aHSITU.
Pa3ziesnibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnbl, TeMbl AUCHUATIIMHBI, UX TPYAOEMKOCTh

3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Jlekuuu

Paznensl, TeMbl IUCITUTTUHBI
fienb, fmct (uac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.
Tema 1.1. D1eMeHTbl KHHEMaTHKH.
Tema 1.2. [lIuHaMuKa MaTeprabHOW TOUKHU U
TMOCTYTIaTe/IbHOTO JIBM)KEeHUsI aOCOMIOTHO TBEP/IOTO
Tena.
Tema 1.3. 3aKOHBI COXpaHeHUsI B MEXaHUKe.
Tema 1.4. [luHaMuKa BpalllaTe/IbHOI'O JBUKEeHUs
abCoIOTHO TBEpAOTO Tesa.
Tema 1.5. TaroreHue. Dy1eMeHThI TeOPUU TOJIS.
Tema 1.6. PesATUBUCTCKasA MeXaHUKa.

11 6 6 31

Paspen 2. Kosie0aHus U BOJIHBI.
Tema 2.1. 'apmoHuueckue KoaebaHus.
Tema 2.2. 3aryxaroiiye KoiebaHusl.
Tema 2.3. BoIHYKZIeHHbIe KOJIe0aHMsI.
Tema 2.4. Yripyrve BOJIHBI.
Tema 2.5. [IpumeHeHue HU3MKK KOsieOaHU U BOJTH B
TeXHUKe.

11 6 6 31




Pa3fien 3. OCHOBBI MO/IeKY/IAPHOH (U3NKHU U
TepMOJAMHAMMKH.
Tema 3.1. MonekynsipHO-KUHeTUYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJMHAMUKH.
Tema 3.3. PeasbHble rasbl.
Tema 3.4. [IpumeHeHHe MOJIEKY/IIpHOM (GU3UKU U
TePMOJVHAMUKU B TeXHUKE.

12

32

WToro B cemecTpe:

34

17

17

94

CemecTp 2

Pa3zpen 4. D1eKTpocTaTHKA M 3aKOHBI IOCTOSTHHOT'0
TOKa.
Tema 4.1. DyieKTprUecKoe 1oJjie B BaKyyMe.
Tema 4.2. JyieKTprUYecKoe 1oJjie B JU3/eKTPUKaX.
Tema 4.3. TIpoOBOAHUKM B 3/1EKTPOCTAaTUUECKOM I10JI€.
Tema 4.4. DHeprus 3/IeKTPUUYECKOrO MOJIS.
Tema 4.5. TToCcTOSIHHBIN 371€KTPUYECKUN TOK.

11

13

Pazgen 5. MarHeTusm.
Tema 5.1. MarHuTHoe 11071e B BaKyyMe.
Tema 5.2. DyileKTpOMarHuTHast UHAYKLUS.
Tema 5.3. MarHuTHoe 11071e B Bell|ecTBe.
Tema 5.4. OcHOBBI Teopyr MakcBesuia st
3J1eKTPOMAarHUTHOI O T10JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tewma 5.5. [IprMeHeHVe MarHeTU3Ma B TEXHUKE.

11

13

Pa3pgen 6. OnTHKa.
Tema 6.1. VInTepdepeHLus cBeta
Tema 6.2. Indpaxius cBeta.
Tema 6.3. BzaumogeicTBre 3/1eKTpPOMarHATHBIX BOJIH C
BeLL|eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTUKU B TEXHUKE.

12

14

Nroro B cemectpe:

34

17

17

40

Cemectp 3

Pa3pgen 7. KeanToBasi onTuka.
Tema 7.1. TerioBoe M IFOMUHECLIEHTHOE U3JIyUYeHue.
Tema 7.2. ®oTo3¢dekT 1 ero nprMeHeHue.
Tema 7.3. Dddekr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHATHOTO U3/Ty4YeHUs.
Tema 7.5. Ontuueckasi MMPOMeTpPUs.

11

13

Pa3pen 8. DyiemeHTHI KBAaHTOBOM (PU3MKH aTOMOB,
MOJIeKYJI U TBep/bIX TeJl.
Tema 8.1. Teopus aroma Bogopoza 1o bopy.
Tema 8.2. KopnycKy/ipHO-BOJIHOBOM Ayavi3M CBOUCTB
BelecTtBa. Bosnel e bporns.
Tema 8.3. CooTHOIIeHME HeoTpe/ie/IeHHOCTeN
[efizenbepra.
Tema 8.4. BonHoBasi hyHKLIMS U ee CTaTUCTAYECKUU

11

13




CMBIC/I.

Tema 8.5. O61jee ypaBHeHue [1IpeguHrepa. YpaBHeHUe
[IpenvHrepa AJs1 CTalMOHAPHBIX COCTOSTHUM.

Tema 8.6. Perienne ypaBHenus Llpegvnrepa asist
MPOCTBIX KBAHTOBBIX CUCTEM.

Tewma 8.7. DnemeHTbl COBpeMeHHOM (PU3UKK aTOMOB U
MOJIEKYI.

Pa3pen 9. ®u3nka aToMHOro0 sipa.
Tema 9.1. CBoliCTBa aTOMHBIX si7iep.
Tema 9.2. PagnoakTyBHBIN pacriaf,. 12 5 5 14
Tema 9.3. fAnepHble peakuu.

Tema 9.4. DyileMeHTapHble YaCTHULbI.

Wtoro B cemectpe: 34 17 | 17 40

Wroro | 102 | 51 | 51 0 174

[MpakThyeckass TIOATOTOBKA 3aK/IFOYaeTCss B  HEMOCPeACTBEHHOM  BBITTOJIHEHUU
o0OyuarIUMUCS ~ OTpeJe/IeHHbIX  TPYJOBBIX  (DYHKIWH,  CBSI3aHHBIX C  Oy;yiei
ripodecCUOHA/ILHOM JiesiTeTbHOCTHIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHUM.
CojiepykaHue pa3/e/ioB ¥ TeM JIEKIUOHHBIX 3aHATHI MPUBeIeHO B Tabmuie 4.

Tabsuiia 4 — CojepKaHue pas/ie/ioB U TeM JIEKIIMOHHOT'O 1IUK/Ia

Howmep pa3zena Ha3BaHue 1 cojiep;kaHue pasziesioB U TeM JIeKLIMOHHBIX 3aHSITHI

Pazpen 1. dusnueckyie 0CHOBbI MEXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenu B MexaHuke. Cucrema
orcueta. KuHemaTuka ABWKeHUs1 MaTepyUanbHOM TOUKW. OCHOBHas 3ajava
KVMHEMaTUK{ MaTepuaJbHOM TOYKU. Tpaekropus, [/IMHA IIyTH, BEKTOP
nepemenieHus. Ckopocts. [locTynaresnibHOe M BpalljaTe/lbHOE [ABHKEHUE.
Yckopenue u ero cocrassomuye. HopmanbHoe U KacaTeslbHOe YCKOPEeHUs..
YroBasi CKOpPOCTb M yrioBoe yckopeHue. CBSI3b JIMHEMHBIX U YIJIOBBIX
BeJIMYMH IIPU BpalllaTe/lbHOM JBYKEeHUU.

Tema 1.2. [JuHamuka mamepuanbHOU MOYKU U NOCMynameabHO20
osudiceHust abcomomHo meépoozo mena. OCHOBHBIE TIOHATHSI JUHAMHKH:
Macca, UMIy/bC Tena, cuna. [lepBeiii 3akoH HbroToHa. MHepiuanbHbIe
cucteMbl orcuéta. Bropok 3akoH Herorona. Tpetuit 3akoH HeroTona.
[Ipunuun otHOcutesnbHOCTH [amues. Cuiibl:  yIipyrue CWjbl, CUJIbI
TpeHus. [IpakTueckoe npuMeHeHue 3aKkOHOB HproToHa. OCHOBHas 3ajava
JUHAMHWKA MaTephasbHOW TOYKW. [ToHsiTMe abCOMIOTHO TBEPAOro Tera.
Lleutp macc. Cucrema LeHTpa MacC. YpaBHeHHe [BWKEeHUs Teja
repeMeHHOM MaccChl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHAILIMeCs Be/IUYUHBI.
Kunernueckass  sHeprus. MexaHuueckass paboTa Y MOLJHOCTb.
KoHncepBatvBHble  CWIbl. 3aMKHYTble M He3aMKHYTble  CHUCTEMBI.
[ToTeHanbHas 3Heprus BO BHelIHeM I1osie cuil. [ToTeHIjManbHas 3Heprus
B3auMozeuCcTBusl. CBS3b MeXAYy TOTeHLMA/JIbHOM SHEepruerd | Iojem
KOHCEPBATUBHBIX CW/I. 3aKOH COXpaHeHUsl MeXaHWUeCKOM SHepruu.
OHeprusi ympyrol paedopmManu. YC/I0BUSI PaBHOBeCHUsT MeXaHWYeCKOMH
cucTeMbl. 3aKOH COXpaHeHus1 umily/bca. CoyzapeHve JByX TeJl.

MomeHT culbl M MOMEHT UMITy/JbCa. YpaBHEHUE MOMEHTOB. 3aKOH
COXpaHeHus1 MOMeHTa uMIly/Jbca. MOMEHT uMIly/bCa TBepAOro Teja




OTHOCHUTEJIbHO HeIO/IBUKHOU OCH.

Tema 1.4. [luHamuka epawjamenbHo20 O8UdiCeHUs abCOAOMHO meepoo2o
mena.  MomeHT  uHepyuu.  OCHOBHOe  ypaBHeHHWe  [JUHAaMUKU
BpalllaTe/IbHOr0 [BWKEHUsl TBepAoro Tena. KuHeTuueckas 3Heprus
BpalllarolLerocsl TBepAOro TeJa.

Tema 1.5. Tacomenue. SnemeHmbl meopuu nossi. 3akoHbl Keriepa. 3akoH
BcemMupHoro TtaroreHus. Cuna Tsokecthu M Bec. Hesecomocts. Ilose
TATOTEHUsI Y ero HamnpsbKeHHOCTb. PaboTta B mosie TsroteHus. IloTeHman
nong tAroteHus. Kocmumueckue ckopoctu. HenHeprmanbHble CHCTeMBI
orcuera. CU/IbI MHEPLIUH.

Tema 1.6. Peasmusucmckas mexaHukd. IlocTynaTel crieqanbHOM TeOpUU
OTHOCUTE/IbHOCTU. JIOpeHLI0BO COKpalljeHHe [AJIMHbl CTep)KHs. OCHOBBI
pDeNAITUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBAapHMAHTHOCTH.
PenatuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe —DeSITUBUCTCKOU
JvHamMuKU. KurHeTnueckass 5Heprusi pensiTUBUCTCKOM 4YacTULbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiebaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKUX
KosiebaHnid. MexaHWUecKre TapMOHHUYecKue KosiebaHus. ['apMOHHYeCKuit
octuIATOp. TIpy)KUHHBIM, (U3MUYeCKUd U MaTeMaTUyeCKUd MasiTHUKH.
CB00o/IHBIE TADMOHUYUECKHE KoJiebaHus B KojiebaTesTbHOM KOHTYPe.

Tema 2.2. 3amyxawowue konebaHus. CrnoxkeHWe TrapMOHHUYECKUX
KosiebaHWi OJHOTO HarpaB/eHHWsT W OJWHAKOBOW uacTOThl. bBueHwus.
C/io’keHre B3aMMHO TepreHIUKYISpHBIX Kosebanuid. [quddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX KojeOaHUH U ero pelrieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATY1a U (a3a BBIHY>KIE€HHBIX
Konebanuii. Pe3onaHc. /IuddepeHinaibHOe ypaBHEHHE BBIHYKAEHHBIX
KonebaHuit W ero peileHde. BosiHOBBIe Tiporiecchl. IIpofonbHBIE |
TorepeyvHbie BOJTHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryiiedi BojHbL @Pa3oBast
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmnoBasi ckopocTk. MHTepdepeHLys
BosiH. CTOsiuve BOJIHBI. 3BYKOBble BOJIHbI. DddekT [loriepa B aKyCTHKe.
YnbTpasByK U ero np¥MeHeHue.

Tema 2.5. INpumeHeHue ¢usuxku konebaHutl u 6o1H 8 mexHuke. IIpuMepbl
npuMeHeHust GU3UKU KosieDAaHUH M BOJTH B TEXHHKE.

Pazpgen 3.

OcHoBbI MO/IeKY/ISIPHOH (PU3UKU U TePMOAMHAMMKH.

Tema 3.1. MoneKyasipHO-KUHemuueckass meopusi UOednbHbIX 2d308.
CraTucTUueCcKUuid U TepMOJAWHAMHUYeCKuil MeTofbl. OmNbITHbIE 3aKOHbI
yjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHpeneeBa. OCHOBHOe
ypaBHeHHE MOJIeKY/ISIPHO-KUHEeTUYEeCKOW TeOpUM HUjeanbHbIX ra3oB. 3aKOH
MakcBesia 0 pacripefie/ieHUd MOJIeKy/ U/iea/ibHOTrO rasa Mo CKOPOCTSIM U
SHEprusiM  TeIJIOBOro  JBWKeHusi.  bapomerpuueckas  Qopmyrna.
Pacripepenenvie BonbijmaHa. CpefHee UMCIO CTOJKHOBEHWW W CpeJHSS
IMuHa — cBobosHoro mpobera  mosieKysn.  OmbITHOe — 0OOCHOBaHHE
MOJIEKY/IIPHO-KUHETUYEeCKOM TEeOpUU. ABnenus repeHoca B
TePMOJAVHAMUUECKHUX HEPaBHOBECHBIX cHcTeMaX. BakyyM M MeTobl ero
nonyueHusi. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHoebl mepmoOuHamMuku. Yucio cremeHer CBOOOZBI
MOJIeKyJibl. 3aKOH PaBHOMEPHOIO pacrpejesieHus SHePTUU MO CTerneHsIM
cBoOOIbI MoJsieKys1. IlepBoe Hauasio TepMoAWHaMHKH. Paborta rasza mpu
U3MeHeHUd ero obbema. TerioeMKoOCThb. [IpMMeHeHHWe IepPBOro Hauaa
TEePMO/IMHAMUKU K H3ompoueccam. AnuabaTtHbiii miporjecc. [ToJMTpOIHBINA




nporiecc. ObpaTuMble U HeoOpaTHUMble Tporiecchl. Kpyroeoii mporiecc.
OHTpONUs, ee CTaATUCTUUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKOMN
BEepPOATHOCTBIO. BTOpoe Hauano TepMoZvHaMUKU. TeroBble ABUraTend U
xonoaunbHble MatlvHbl. Lukia KapHo v ero KII/I a1g uaeansHOro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl U TOTeHLUanbHasg 3SHeprus
MEXXMOJIEKY/IIPHOTO  B3auMO/|eMCTBUsl. YpaBHeHMe BaHn-ziep-Baanbca.
N3orepmel BaH-ziep-Baanbca u  ux aHanu3. BHyTpeHHsA 3Heprus
peanbHOrO rasa. dddext xoyns-TomcoHa. CXmKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoaeKyaspHOU uU3UKU U MEepMOOUHAMUKU 8
MexHUKe.

Pazgen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nojse 8 8akyyme. 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsija. 3akoH KysioHa. OJIeKTpOoCTaTHYecKoe T[oJie.
HaripsokeHHOCTB  37eKTpocTaThueckoro Tosisd. [IpuHimn cyneprno3unuu
snekTpoctatuyeckux mnosier. Ilome pumnonsa. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ["aycca K
pacyeTy HEKOTOPBIX 3JIEKTPOCTAaTUUECKUX T0Jel B Bakyyme. LIupkyisims
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuan
3/1eKTPOCTaTUUYecKoro mosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLrasa.
OKBUIIOTEHLMa/IbHble [T0BEPXHOCTU. BrluncieHre pa3HOCTH IMOTEeHLUa/IoB
T10 HAMPSPKEeHHOCTH TOJIS.

Tema 4.2. Dnekmpuueckoe nosne 6 OusneKmpukax. Tunbl AU3I€KTPUKOB.
[Tonsipusanus guaeKTpukoB. [losigpr3oBaHHOCTh. HarnpsykeHHOCTh T10J1s B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeleHve. Teopema Taycca pgns
3/1eKTPOCTaTUYeCKOro TI0JIs1 B AU3JIEKTPHKe. Y C/IOBUSI Ha TPaHULie pasjena
JIBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZUHEeHHOr0 IPOBOJHUKA. KoOHAeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/oB,
yeIUHEeHHOT0 MPOBOJHMKA U KOH/IeHCATopa.

Tema 4.4. DHepeusi 31eKmpuuecko20 noss. DNeKTpUueCKuil TOK, CUla U
IJIOTHOCTh TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYyIas Cula |
HarpsbkeHue.

Tema 4.5. IlocmosHHblli  31ekmpuueckuli mok. 3akoH  Owma.
CormpoTuBieHre TIPOBOJHUKOB. PaboTa 1 MOIIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeTei.

Paznen 5.

MarseTusm.

Tema 5.1. MacHumHoe nose 6 e6akyyme. MarHutHoe T10jle U ero
XapakTepucTuku. 3akoH buo-CaBapa-J/larylaca v ero mnpuMeHeHHe K
pacueTy  MarHMTHOro Tioliss. 3akoH Awmmepa. B3aumopeiicTBue
rapasie/ibHbIX TOKOB. MarHuTHasi TIOCTOsiHHasi. EWHUIBI MarHWUTHOM
WHIYKLUMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojs. MarHutHoe moJjie
JIBWXKyILIerocsi 3apsja. [leiicTBMe MarHWUTHOTO TIOJiE Ha [JIBWKYLMMCS
3apsy. [BWKeHUe 3apsDKeHHBIX UaCTHL] B MarHUTHOM I1071e. Y CKOpUTeIn
3apspkeHHbIX yactul. Od¢dekt Xomna. Lupkynsuus Bektopa B
MarHuTHOTO IO/ B BaKyyme. MarHuTHble TO/s1 COJIEHOM/A U TOPOWJA.
[ToTok BekTOpa MarHUTHOW WHAYKLUU. Teopema ['aycca gns mons B.
PaboTa 10 mepeMelrieH1I0 TIPOBO/IHMKA W KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazcHumHasi uHOyKyus. $IBjieHUWe 3/1eKTpOMarHUTHOM
uHAayKuuMU (onbiTel Papazes). 3akoH dapajiess U ero BbIBOJ M3 3aKOHa
COXpaHeHus1 5Hepruu. BpaijeHue paMKu B MarHUTHOM moJje. Buxpesble




TOKM (TOKM DPyko). UHAYKTUBHOCTH KOHTYpa. CamMouHAyK1uMsA. ToKM npu
pasMbIKaHUM U 3aMblKaHWU Liely. B3aumHas naaykuus. TpaHchopmaropsl.
OHepruss MarHUTHOI'O IOJIA.

Tema 5.3. MazHumHoe nose 8 eeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB U aTomMoOB. [lva- ¥ mnapamarHetvsm. HamarHuueHHOCTb.
MarHuTHOe IIojie B BelljeCTBe. YCJIOBUSI Ha TpaHMlle pasjena [JBYyX
MarHeTUKOB. ®eppoMarHeTUKu 51 Ux CBOMCTBA. ITpupoga
(eppoMarHeTusma.

Tema 5.4. OcHoebl meopuu Makceenna 015 31€KMPOMASHUMHO20 NO/AL.
OneKkmpomazHumHble 60/Hbl. BuxpeBoe 3sekrpuyeckoe 1osie. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/  3/7IeKTPOMarHUTHOIO  T1OJISL.
OKCIlepUMeHTa/IbHOe T0Jly4yeHue 3JIeKTPOMAarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMITY/IbC 3/IeKTPOMarHUTHOM BOJHBL. VI31yueHre AUMos.

Tema 5.5. IlpumeHeHue mazHemusma 6 mexHuke. IlpuMeHeHue
3JIeKTPOMAarHUTHbIX BOJIH. [IpyMeHeHre MarHeT3Ma B TeXHUKE.

Paszpen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3puTue TpejicTaBlIeHU O MpUpoje
cBeta. KorepeHTHOCTb ¥ MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepentivss cBeta. Metoasl HabmofeHUss WHTep(epeHLIMH CBeTa.
WuTepdepeniivs cBeTa B TOHKUX I/IeHKaX. [IpumMeHeHWe UHTepdepeHLun
CBeTa.

Tema 6.2. uppaxkyus ceema. Tlpuniun IoiireHca-dpenesns. MeTo[ 30H
®peHesist. [IpssMonuHeliHOe pacripocTpaHeHue cBeTa. Jdudpakius @peHens
Ha KpYyIJIOM OTBepCcTMM U aucke. [udpakuusi ®dpayHrodepa Ha ofHOMU
mend. Hudpakius @payHrodepa Ha JudpaKIMOHHON  pellleTke.
[TpocTpaHcTBeHHasi  pelleTka. Paccesinue cBeta. [udpakius Ha
MpocTpaHCTBeHHOM pelieTke. Popmysa Bynbda-bparros. Pa3speinaroiiiast
CrocobHOCTh onTHUecKux npubopos. [ToHsATHE 0 TosTorpadum.

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHbBIX B0AH C 6eujeCmeoM.
[ducrniepcus cBeTa. JeKTPOHHAs Teopus Aucnepcuu cseta. [lorsorjeHue
(abcopbrius) cBera. AddekT Joruiepa. N3nyuenve YepenkoBa-Bapusiona.
Tema 6.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BAHHbIN CBeT.
[Tonspr3anus cBeTa IPU OTPa)KEHWH U TIPeJIOM/IEHUMM Ha TpaHMLie [BYX
[IM3JIeKTPUKOB. [IBOMHOe myuenpesnomieHue. [TosspusaljioHHbIe MPU3MBI
W [O0JApoUAbl. AHamM3 IIOJIPU30BaHHOrO cBeTa. VICKyCCTBeHHas
ONTUYeCcKas aHU30TPOIUs. BpallleHue IJI0CKOCTH T0JIIpy3aLiuu.

Tema 6.5. [IpumeHeHUue ONMUKU 8 MeXHUKe.

Pasnen 7.

KBaHTOBas onTHKa.

Tema 7.1. Tennogoe u MOMUHECYeHmMHoe us/ayuyeHue. Buzabl wv3nyuyeHus.
TeryioBoe u3nyvyeHVe M ero xapakTepuUCTHKHU. 3akOH Kupxrodga. 3akoHbI
Cre¢ana-bonbuivana u cmeljenusi Buna. ®opmynsl Panes-IbxuHca u
[Tnanka. JIroMUHeCLeHLUS.

Tema 7.2. @omosgpgekm u e2o npumeHeHue. Buibl HOTO31€KTPHUUECKOTO
5¢dekTa. 3aKoHbl BHellIHero (oTto3¢¢ekra. YpaBHeHHe DVHIITeNHHA [/
BHelliHero ¢oTo3ddekra. IKCriepruMeHTabHOe TIOATBEeP K/[eHe KBAaHTOBbIX
cBolicTB cBeTa. [IpuMeHeHue poToaddekTa.

Tema 7.3. ODppekm KomnmoHa. IHeprusi u umny/abC ¢otoHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMeHTapHasi TEOpUsl.

Tema 7.4. [EOuUHCMBO  KOpPNyCKyAspHbIX U  BO/HOBbIX  CBOlICM8
3/1eKMPOMACHUMHO20 U3/MyUYEeHUS].




Tema 7.5. Onmuueckas nupomempus. TeroBble WCTOYHUKU CBeTa.
Metozpl (UKcaluM TeryIoBOro wusnyudeHus. IlprMeHeHue onTHUYeCKOU
MTMPOMETPHH.

Paznen 8.

J/1eMeHTbI KBAaHTOBOM (pM3MKH aTOMOB, MOJIeKYJ/I U TBep/bIX TeJl.
Tema 8.1. Teopus amoma eodopooda no bopy. Mogenu atroma TomcoHa u
Pe3zepdopga. JIuHeiuaTbili crieKTp aToma Bogopoga. IloctynaTtel bopa.
OrnbiTel @panka U I'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-60/1Ho8ol Oyanusm ceoticme sewjecmed. BosHbi
Oe Bpolins. HekoTophbie CBOMCTBa BOJIH Jie bpoiisi.

Tema 8.3. CoomHoweHue HeonpedeaeHHocmell I etizeHbepea.

Tema 8.4. BoaHosasi pyHKYuUs u ee cmamucmuyeckulli CMbICA.

Tema 8.5. Obwee ypasHeHue IlIpeduneepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHBIX COCMOSHULL.

Tema 8.6. PeweHue ypasHeHus IlIpeduHeepa 0151 NpoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. Dnemenmbl coepemeHHOU pu3uKu amomos u moaekya. ITpuHLrI
MPUYMHHOCTYA B KBAHTOBOW MeXxaHWKe. /[BWKeHWe CBOOOZHOM YaCTHIIbI.
Yactuia B OJHOMEDHOW TPSIMOYTO/MbHON «IOTeHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTe€HKaMH». IIpOXOXKJeHWe 4YaCTHIIbl CKBO3b
TMOTeHI[UaTbHBIN Oapnep. TyHHeNbHbBIN 3¢ dekT. JIvHelHbIN
rapMOHUUECKUNM OCLIWIISITOP B KBAaHTOBOW MexaHHKe. ATOM BO/OpOZA B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
yekTpoHa. CHMHOBOe KBaHTOBOE YMC/IO. [IpUHLIMIT Hepa3TMuMMOCTU
ToKAecTBeHHbIX yacTul]. [IpuHuun [Taynu. PacripefesieHue 3/ieKTPOHOB B
aToMe TO0 COCTOsHUSIM. [loHsATHEe 00 SHEepPreTUYeCKUX YPOBHSIX.
MosekynisspHble  crieKTpbl. KoMOWHaIlMOHHOe — paccesHWe — CBeTa.
[Mornomenuie. CrOHTaHHOe U BBIHYXKJEHHOe wu3nydeHus. OnTuueckue
KBaHTOBbIe reHepaTophI (J1a3ephl).

Pazgen 9.

du3ukKa aTOMHOr0 siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, cocTaB W 3apsii aTOMHOT'O
snpa. MaccoBoe U 3apsiioBoe uucia. JledekT maccel U 3HEprus CBsi3u
snpa. CnMH s/jpa U €ro MarHUTHbIA MOMeEHT. fljepHble cumibl. Mojenu
a7pa.

Tema 9.2. PaduoaxkmueHbili pacnad. PamuoakTuBHOe W3/yueHUe U €ro
BUAbL. 3aKOH paJvOakTMBHOro  pacriaga. [lpaBuna  cmereHus.
3akoHOMepHOCTH anb(a-pacriazia. beta-pacriag. HeiitpuHo. [Namma-
W3/lyyeHre U ero CBOMCTBA. Pe30HaHCHOe MOrJOljeHre raMMa-u3/1ydeHust
(obdexkr Meéccbayspa). Meroapl  HaOMOAEHHST W pPerucTparyud
PaZiIMOaKTUBHBIX U3/TyYeHUN U YaCTHLI.

AnepHbie peakuMy U WX OCHOBHbIE TUIIBI. [103UTpPOH. beTta-mtoc-pacriaz.
ONeKTPOHHbIN 3axBaT. OTKPbITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SlnepHble peakiuu TOJ JeNCTBHEM
HeWTpPOHOB. Peakuyis fenenus siapa. LlenHas peakius fenenusi. [Tonsitue o
AepHON SHepreTHiKe. Peakiuss cuHTe3a aToMHBIX sifiep. [Ipobnema
YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. DnemenmapHble yacmuybl. KocMuueckoe r3nydeHre. MIOOHBI U
UX CBOMCTBAa. Me30HBI ¥ HUX CBOWCTBA. TuMbI B3auUMOJENWCTBUM
3/1IeMeHTapHbBIX YacThLl. YacTULbI U aHTUYACTULIBL. ['unepoHsl. CTpaHHOCTh
M UeTHOCTh 3JieMeHTapHbIX dYactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

4.3. TIpaktuyeckue (CeMUHApPCKUeE) 3aHSATHS




TeMbI IpaKTHUECKUX 3aHATUN U UX TPYJ0€MKOCTh NpHBe/ieHbI B Tabmie 5.

Tabmumua 5 — [IpakThyeckue 3aHSITUSI U UX TPY/I0EMKOCTb

N3 Hux Ne
Ne DopmbI . MPaKTUYECKO | paszen
TeMbl NpakTUYeCKUX Tpy0éMKOCTB, "
1/ o MPaKTUYeCKUX U a
3aHATUU s (uac)
n 3aHATUMN MOATOTOBKH, |AUCLIUI
(uac) JIUHBI
Cemectp 1
Kunemartuka u fuHamMuka
1 aa Pemienue 3amau 6 1
MarepuajbHOW TOUKH
XapakTepuCTHUKHU BOJTHOBBIX
2 P P PerieHue 3azau 6 2
TIPOLIeCCOB
MonekyisspHO-
3 y/Ap Pelienue 3agau 5 3
KUHEeTU4YeCKasi Teopus
Cemectp 2
XapakTepuCTUKH
4 P P Pemienue 3aau 6 4
3JIEKTPUUECKOT0 TOKa
WNHpyKuys MarHUTHOTO
5 | nosi. Cubl B MarHATHBIX Peruienue 3azmau 6 5
TOJISAIX
WNurepdepeHiys
6 Pgeperip, Peiienue 3azmau 5 6
Judpakiysi, mosipy3alys
Cemectp 3
TernoBoe u3nyyeHue.
7 yH Peiienue 3azau 6 7
doTtorddexT
ATOM BOZOPOAA, TIOCTY/IATHI
8 AOPOAa, Y Perienue 3amau 6 8
bopa
9 | ApnepHble peakiuu Peruenue 3azau 5 9
Bcero: 51
4.4. JlabopaTopHble 3aHATHS
Tembl 1abOPaTOPHBIX 3aHSATHU U UX TPY/I0EMKOCTb NPHUBe/IeHbI B Tabsuie 6.
Tabnwmiia 6 — JlabopaTopHbIe 3aHSTHS U UX TPY/I0EMKOCTb
N3 Hux Ne
No MpaKTAYeCKO | paszen
= TpynoeMKOCTb .
/ HaumeHoBaHue 1abopaTopHBIX paboT (uac) i a
n ’ MOATOTOBKH, | AUCLUII
(uac) JIUHBI
Cemectp 1
1 | MawwmHa ATBya 4 1
2 | MastHuk MakcBessa 5 1
3 | OnpegeneHvie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OmnpeienieHye TIOKa3aTesist afiuabaTel Jjist 4 3
BO3/lyXa
Cemectp 2
5 OrnipegeneHve 3/1eKTPOEMKOCTU 5 4
KOH/IeHCaTopa
6 OrnpesiesieHyre y/ie/IbHOIO COMPOTUB/IEHUS 4 4
TPOBO/IHUKA




Omnpegenenyie ropu30OHTaIbHON

7 | cocTaBAsitolei HaMps>KEHHOCTH 4 5
MarHUTHOI'O 10JIs1 3eMJIA

8 | Konbija HetoToHa 4 6

Cemectp 3

9 | IlpoBepka 3aKOHOB TEIJIOBOTO U3/TyUeHUsI 4 7

10 OmnbiTel CTO/IETOBA 10 U3YUYEHUIO 4 7
dboToarPdekra

11 OrnpefiesieHre MPUHBI 3aMpelEHHON 30HbI 5 8
TI0JIYIIPOBO/HHKOB

12 OmnpefienieHre SHePruM aabQa-yacTul] 1o 4 9
npobery B Bo3zyxe

Bcero 51

TMpumeuarue: *membl 1a6OpamopHbix pabom HA cemecmp AGASIOMCSA 8APUAMUSHBIMU U ONpedeasiiomcs Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabmwa 6.1 — Tembl 7abopaToOpHBIX paboT

Ne Ne pa3zgena
1/ HanmeHoBaHue 1abopaTopHO paboOThI JUACLIUIUIUH
1 bl
Cemectp 1
1 | MammHa ATByJa 1
2 | MasitHuk MakcBeria 1
3 | Mastauk Obepbeka 1
4 | CTOJIKHOBEeHMs 111apOB 1
5 | I'mpockon 1
6 OmpeneneHde  yCKOpeHWs CBOOOJHOTO TiaieHUsi TPU  TTOMOIIU 2
000pOTHOTr0 MasiTHUKA
7 | KpyTuibHbIM MassTHUK 2
8 | Hak/JIOHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpegienenurie Ko3¢uieHTa BI3KOCTH BO3AyXa 3
11 | OnpeneneHue ToKa3aTesist aquabaThl /s BO3AyXa 3
Cemectp 2
12 | OnpefesieHre 3/1eKTPOEMKOCTU KOHZIEHCATOpa 4
13 | Onipegiesienue y/1eJIbHOTO CONPOTUBJIEHUSI TPOBOJHUKA 4
14 | M3yueHue rpoLieccoB 3apsifia U pa3psjia KOHJeHcaTopa 4
15 | MiccnejoBaHye peslakCallMOHHBIX KOJTe0aHUH 4
16 | ViccnemoBaHre pe30HaHCa B 37IeKTPUUECKOM KosiebaTesTlbHOM KOHTYpe 4
17 | OnpefiesieHre y/1eJIbHOTO 3apsifia SJ€KTPOHA 4
18 OrmpesiesieHie  TOPW30HTATBLHOM  COCTaBJISIOIIEM  HaMpPsKEHHOCTH 5
MarHuTHOTO MOJIsl 3eMJIU

19 | VccnenoBaHue rucTepesuca heppoMarHUTHBIX MaTeprasoB 5
20 | ViccnepoBaHve B3aMMHOW UHAYKLMU 5
21 | VccnepoBaHue 3/1eKTPUUECKUX KOIe0aHWH B CBSI3aHHBIX KOHTYPAx 5
22 | OrnipepiesieHre yze/IbHOTO 3apsi/ia 371eKTPOHA METO0M MarHeTpoHa 5
23 | bunipusma ®PpeHesist 6
24 | Kosnbia HeroToHa 6
25 | Judpakiys MI0CKKUX BOJIH Ha I1e/T1 6
26 | IudpakioHHas pelieTka 6
27 | XapaKTepuCTUKU MPU3Mbl U AU(GPaKIIMOHHON pelleTKU 6




[Tonapusanus cBeta. 3akoH Masmoca. KpyroBasg u s/mnTudeckas

28 6
TI0JIIpU3aLUHU
29 | BpauieHue 1yIOCKOCTH MOJISIpU3aLIuU 6
30 | MarHuTHOe BpaljeHHe MJI0CKOCTH MOJIsIpU3aliuu 6
31 OrnpesiesieHde JJIMH BOJIH  CIHEKTpPaJbHBIX JIMHUM C  T[OMOIIbIO 6
CIIeKTpOMeTpa
Cemectp 3
32 | IIpoBepKa 3aKOHOB TeIJIOBOTO U3/TyUYEHUST 7
33 | OneiThl CTONETOBA MO M3yueHHt0 GoTo3ddekTa 7
34 V3yueHne criekTpa aTroMa BOJOpOJA C TOMOLIBIO AU(PPaKLMOHHOTO 8
CIIeKTpOMeTpa
35 V3yyeHre 3aBMCUMOCTH 3/IEKTPUYECKOrO COIPOTHB/IEHHUS MeTa/ulIoB U 8
TIOTYTIPOBO/IHUKOB OT TeMIlepaTyphl
36 | Dddekr Xos1a B repMaHin 8
37 | OnpezeneHre MMPUHBI 3aMpeliéHHOW 30HbI TTOTYTIPOBOJHUKOB 8
38 | OnpepesieHure MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezeneHvie 3HePryy anbGha-yacTui] 110 IPOOeTy B BO3AyXe 9
40 | ViccnegoBaHue SHEPrUM [-HU3TyUueHUs 9
4.5. BeInosHeHWe KypCOBOTO TIPOeKTa/ KypCOBOM paboThI
YueOHBIM I7TAaHOM He TIpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yYaroImxcst
Buzpl caMmocTosiTeNibHOM paboThI U ee TPYJ0eMKOCTb TIpHBe/IeHbI B Tab/uLle 7.
Tabsuiia 7 — Buzibl caMocTosiTeTbHOM PabOTHI M ee TPYZA0eMKOCTh
o Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Buj camocTosiTenibHOM paboThbl
yac yac yac yac
1 2 3 4 5
N3yueHure TeopeTHueCcKOro Marepuasna 60 30 14 14
pucuuriiHel (TO)
IToaroroBka K TeKylilleMy KOHTPOJIFO 57 31 13 13
ycrneBaemocTH (TKY)
[ToaroroBka K NpoOMeXXyTOYHOU 57 31 13 13
atrectaiuu (ITA)
Bcero: 174 94 40 40

5. [lepeueHb yue6HO-MeTOJMUECKOTO 0OecrieueHust

[ CAMOCTOSITeJTbHOM PabOThI 00YUArOIUXCS 110 JUCLIUTIIHE (MOYJTHO)
YueOHO-MeTO[UUECKHE MaTepuaibl /s CaMOCTOSITe/IbHOW paboThl  00yuaroImxcs
yKas3aHbl B I1.11. pa3zesnos 6-11.

6. Hepequb MeYaTHbIX U 3JIEKTPOHHbIX y‘—Ie6HbIX 1/13,an1/11‘/’1

[TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHUI TTPUBE/IEH B Tabsviie 8.

Tabsuiia 8— IlepeueHpb MeYaTHBLIX W 3JIEKTPOHHBIX YUeOHbBIX U3AaHUN

URL agpec

[Hucp/ bubmorpaduueckasi ccblka

KommectBo

9K3EMITISIPOB
B OUb/mMoTeke

(kpome
3/7IeKTPOHHBIX

9K3eMILISIDOB)




Kypc obeii ¢pusuku: B 3 1.: yuebHoe mocobue / U. B.

C]5132 CaBenbeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
Mexanvka. MosiekynsipHasi dusuka. - 1977. - 432 c.

53 Kypc ¢usuku: yuebHoe rmocobue / T. U. Tpodumora. - 94

T76 13-e u3n., crep. - M.: Academia, 2007. - 558 ¢

https://
e.lanbook.com/book/
440105

Pestcum docmyna: ons
aemopu308aHHbIX

CaBenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 Tomax.
Tom 1. Mexanuka. MosekynspHasi ¢pu3nka: yueOHHK
ana Bysos / M. B. Casenwes. - 20-e usfj., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagpenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.
e.lanbook.com/book/

07521 OnekTpuuectBo. KosebaHuss W BomHBL. BomHoBas

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesetl.

ortuka: yuebHoe Tmiocobue s By3oB / U. B.
CagesnbeB. - 9-e u3f., crep. - CankT-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

https://
e.lanbook.com/book/
440198

Pescum docmyna: ons
asmopu308aHHbIX

CagesnpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontrka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dusvka aTOMHOrOo fAApa U
3/IeMEeHTapHBIX YacTUI]. yuyeOHMK s By3oB / U. B.
CaBenbeB. - 16-e u3g., crep. - Cankt-IletepOypr:

nosb3oeameset. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe

catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /

470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:

Pesicum 0ocmyna: ons | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-

a8mopu308aHHBIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usmku: YuebOHoe

catalog/product/ nocobue pans By3oB: B 5 Tomax Tom @ 2:

470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH

Pestcum docmyna: oasa | A.B., - 6-e usp., crep. - MockBa: ®PU3MATIIUT,

aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3oeamesetl.

https://

znanium.com/ NpopoB, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:

catalog/document?

o yuebHoe mocobuwe / WM. E. Wpomos. - 17-e wusg. -

fe;izggg;myna' s Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

asmopu308aHHbIX

nosab3zogamesetl.



https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://
znanium.com/ CuByxuH, [I. B. O6mmii kypc ¢usuku: YueOGHoe
catalog/product/ nocobue /7151 By30B: B 5 ToMax Tom 3: DyieKTpU4eCcTBO
549781 / CuByxun [.B., - 6-e wu3p., crep. - Mocksa:
Peascum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
aemopu308aHHbIX 1643-5.
nosb3oeamesetl.
https://
znanium.com/
catalog/product/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHoe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:
Peosicum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
asmopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Upomoe, WM. E. 3OnekrpomarHetusmM. (OCHOBHbIE
catalog/document? i
. 3aKoHbI: yueOHOe mocobue / Y. E. Vpozos. - 14-e u3g,.
id=470883 N
p 3 3 - Mocksa: Jlabopatopusi 3HaHui, 2025. - 322 c. -
evictt coemynd: O | 1oBN 978-5-93208-520-2.
aemopu308aHHbIX
nosb3oeamesetl.
https:/
znanium.com/ Wpopos, U. E. KBanTtoBas gusrka. OCHOBHbIE 3aKOHbI:
catalog/document? .
{d=470861 yueOHoe ocobwue / U. E. Vpogos. - 9-e u3g. - Mocksa:
;_ 3 3 Jlabopatopust 3HaHui, 2025. - 261 c. - ISBN 978-5-
edicum docmyna: 01l | ganno 17 9
asmopu308aHHbIX
nosb3oeamesetl.
https://
Znanium.com/ Wpopos, U. E. 3amaun mo obujeit ¢usvke: yueGHOe
catalog/document?
{d=476087 nocobue gist By3oB / U. E. VMpogos. - 17-e usg. -
IP_ 3 3 Mocksa: Jlaboparopwusi 3HaHu#, 2026. - 434 c. - ISBN
coRLM CoTmyna: G | 978-5-93208-513-4.
aemopu308aHHbIX
nosb3oeamesetl.
https://urait.ru/ Ca3oHoB, A. b. flpgepHas ¢wu3uka: y4eOHUK [71s
bcode/563653
p 3 ‘3 By30B / A. b. Ca30HOB. - 2-e U3[., UCIIP. U [OIL -
a:rﬁutgo(;fﬂ :;' " | Mockga: N3parensctBo FOpaitt, 2025. - 320 c. - ISBN
b : 978-5-534-11829-2.
nosb3oeamesetl.
7. TlepeueHb 37EKTPOHHBIX 00pa30BaTe/IbHLIX PECYPCOB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
[TepeueHb 3/IEKTPOHHBIX obOpa3oBaTe/IbHbIX pecypcoB rH(MOpPMaLMOHHO-

TEeJIeKOMMYHHKAIIMOHHOW ceT «VIHTepHeT», HeOOXOAWUMBIX /s OCBOEHHs [JUCLIMIUTUHbBI
nipuBe/ieH B Tabsuiie 9.

Tabma 9 — TlepedeHb 3/M€KTPOHHBIX 0O0Opa3oBaTebHBIX PECypCcOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKAL[MOHHOM ceTy «VIHTepHeT»

URL agpec | HaumeHnoBaHuMe |



https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781

https://new-science.ru/category/ WnTepHeT-xypHan «Hosast Hayka». Pasgen ¢u3vka

fizika/

https://openedu.ru/ Ob6pa3oBarenbHast raTgopma «OTKpBITOE
obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBarenbHbIN pecypc Kadeapsl ¢pusuku ['Y ATl

https://lms.guap.ru CucreMa AuCTaHLIMOHHOTO 00yueHusi 'Y ATl

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHUI
8.1. Ilepeuenb mporpamMMHOro obecrieueHusi, WCIO/IB3yeMOTO TIPH OCYIIeCTBIeHUN
oOpa3oBaTeIbHOTO TpoLiecca Mo AWUCLUTUIMHE.
I[TepeyeHb KCII0/b3yEMOT0 POrpaMMHOr0 obecrieueHust rpeficTaBieH B Tabimie 10.

Tabsmia 10— ITepeueHb MPOrpaMMHOT0 00ecrieueHust

No /11 HavmeHoBaHue

OneKTpoHHast HGOPMaIMOHHO-00pa3oBaresbHast cpeia I'YAIT «VIHTerpupoBaHHast
cpepa oOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBegeHa B 3kcrutyaTaluto nprka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAyJseli W WX (YHKIUOHA/bHOE Ha3HaueHWe M3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdunmanbHbli  caT o0pa3oBaTeNbHOM oOpraHu3aiu B ceTH  «VIHTepHeT»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#€H B 3KCIUTyaTalio
ITpukasom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAII, undopmaiiyst o JMIeH3UW TIpeCTaB/IeHa
1o cchbike https://guap.ru/it/system/iso/po)

Microsoft Office (gorosop I'YAII, uHdbopMalusi 0 JWLEH3UM TIpe/iCTaB/IeHa TI0
ccoiike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

6 VLC mediaplayer (nuuensuss GNU Lesser General Public License 2.1+)

8.2. Tlepeuerb  WH(OPMAIMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPH
OCyI1IeCTB/IEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCIUIUTHHE

[TepeyeHb HKCMO/B3YyeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPE/CTAaBlIeH B
Tabnvie 11.

Tabsmija 11— [TepeueHb WHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmeHoBaHue

OnekTpoHHBIN KaTasmor 6ubmmotreku I'YAII ¢ moctymom K 6a3e TIOTHOTEKCTOBBIX

1 usganuii (https://lib.guap.ru), ZocTymn yepe3 TMUHBIN KaOWHET unTaTesisi OMOIMOTeKH
I'YAIl
HayuHast asektpoHHass Oubmmotreka «eLIBRARY» (https://elibrary.ru/), moctym

2 yepe3 JUYHBIA KabOwHeT uuTaTess 6ubmioteku I'YAII, a takke mo IP -agpecam
I'YAII

3 9BC «Jlanb» (https://e.lanbook.com/), gocTym uepe3 JWUHBIA KaOWHET uuWTaTesst
6ubnmoreku ['YAII, a Takxe mno IP -agpecam 'Y ATT

4 OBC KoHcopuryma aspokocMuyeckux By30B Poccum (http://elsau.ru/ suai), gocryn

no [P-agpecam I'YAII

5 OBC Znanium (https://znanium.ru/), moCcTynm uepe3 JIMUHBbIA KaOWHET uUMTaTesIst



https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/

6ubmoteku ['YATI, a Taxke 1o IP -agpecam 'Y ATl

Ob6pa3oBarenbHasi mnardopma «HOpait» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTartens 6ubmoreku I'Y ATl, a Takxke 1o IP -agpecam I'YAIT

CBOOOJHBIN OCTYTI

Hayunasi snektpoHHass 6ubmuiorteka «KubepJlenutka» (https://cyberleninka.ru/),

9. MartepuanbHO-TeXHHUeCcKast 6a3a

CocTtaB MaTepHa/IbHO-TEXHUUECKOW  0a3bl,

HeoOX0IuMOoMH

AJist

obpa3oBaTe/IbHOTO IpolLiecca o JUCHUIUIMHE, TIpe/icTaB/ieH B Tabsmuie 12.

Tabmwmia 12 — CocTaB MaTepuaabHO-TeXHUUYECKOH 0a3bl

Ne
/11

HavMeHOBaHMe COCTaBHOM 4acTu
MaTepHuabHO-TeXHUUeCKOor 06a3bl

Howmep aygutopun

YuebHass ayguTOpus [jis 3aHSATHM JIEKIJUOHHOTO THIIA,
71ab0paTOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYMIOBBIX U WHAWBUAYATbHBIX KOHCYJ/IbTAlUi, TeKYIIero
KOHTPOJISI ¥ TIPOME>KYTOUHOM aTTeCTallHH.

OcHalrieHre: CrielyaJu3upoBaHHas Me0esib; TeXHUYeCKHe
cpeAcTBa 00yUeHus1, Cy>Kallye /IJIsi TIpeJiCTaB/ieHnst yueOHOM
vHbopMaluy  OOJIBIIION  ayAMTOPUH; nabopaTopHoe
obopygoBaHre (KOMIUIEKT TIpUOOpPOB st (pu3MuecKux
H3MepeHU (3/1eKTPOHHBIN 3aBoj, DMbBPO Bpoijnas);
YcranoBku: FRM — 06; FRM — 08; FRM — 09; FRM - 07,
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, g. 15,
ayautopusi Ne31-046

YuyeOHasi ayAUTOpUs [/ TIPAKTUUECKUX 3aHSITUM, 3aHATUM
CEeMHHApPCKOT0 THIIa, JJaOOpPaTOPHBIX 3aHATHM, T'PYIIOBBIX U
VH/IVBU/YalbHBIX KOHCYJ/IbTallul, TEKYIero KOHTPOS W
TIPOMEXKYTOUHOM aTTeCTaLUH.

OcHalrieHye: CrelaJu3upoBaHHass Mebesib; TeXHUYeCKHe
cpeZicTBa 00yUeHusi, Cy»Kallye /JIs TIpeJicTaB/ieHust yueOHOM
vHbopMalu 60/bI110# ay/IMTOpUH; nabopaTopHoe
obopyzsoBaHre (KOMIUIEKT TIpUOOpPOB A1 (DHU3UUECKHX
r3MepeHU (3/1eKTPOHHBIN 3aBOA, DMbBPO Bpoijnag);
Ycranosgu FRM - 06; FRM - 08; FRM - 09; FRM - 07;
FRM — 03; FRM — 02; FRM — 01; FRM — 04; FRM - 05;
FRM - 10

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, g. 15,
ayauropus Ne31-048

YueOHast ayguTopusi /Il 3aHATUN JIEKIIAOHHOTO THIIA,
3aHSATHH CeMUHaApPCKOTO THIIA, TPYIIOBBIX u
VH/IUBU/IYya/bHBIX KOHCY/IbTAI[UM, TEKYIero KOHTPOJS U
TIPOMEXKYTOUHOM aTTeCTaLH.

OcHaleHue: Criel{UaM3vpoBaHHas Mebesib; TeXHUYeCKHe
cpezicTBa 00OyueHws, CTy>Kallye /s TIpe/iCTaBeHus yueOHOM
nHbopMaIn O0/BIIION ayIUTOPHH; Habop
J€MOHCTPAIIMOHHOT0 000PY/I0BaHUS.

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropus Ne32-01

YuebHast ayguTOopusi /s TIPaKTUUeCKUX 3aHATUI TuIa,
nabOpaTOPHBIX — 3aHSITHM, 3aHATHM CEMHUHApCKOTO TWIIA,
IPYNIIOBBIX U HWHAWBUJYaNbHBIX KOHCY/IbTAal|Ul, TeKyIero
KOHTPOJISI Y TIPOME)XYTOUHOM aTTeCcTaljuy.

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenmo, a. 15,
aypuropust Ne32-04

OCYIIeCTB/IEHUS




OcHalleHre: Crel{UaJM3UpOBaHHas Mebesb; TeXHUUecKue
cpeAcTBa 00yYeHusi, Cy»Kallye /JIs TIpeJicTaB/ieHnst yueOHoM
vH(opMaluu GToN 181 (007 ayIUTOPHUY; naboparopHoe
obopygoBaHue (MOAy/bHbIE J1abOpPAaTOPHBIE YCTAaHOBKH TIO
anekTpoMarHetusmy: ®IIO — 03, PIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble  pabOoThl IO
BOJHOBOM onituke: 1. burnpusma ®penens, 2. Konbija
HreroToHa, 3. Judpakius 1aockux BojH, 4. [IudpakiyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnpejeneHve IJIMH BOJH
CTIeKTpasbHBIX JIMHUH; 1aboparopusiii ctens UT3-OM-IT1-I10
(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

YuebHast ayauTopus 415l 1ab0paTOPHBIX 3aHATHH.

OcHalljeHre: CrierUani3vpoBaHHas Me0esb; TeXHUUYeCcKue
cpezicTBa 00yueHus1, CilyyKallje [is TIpeficTaB/ieHns: yueOHoM
uHpopmauyu  Gomblioi  ayauropud;  s1abopaTopHOe
obopyzoBaHre (MoOAy/bHBIE J/abOpaTOpHBIE YCTAaHOBKU TIO
anekrpoMarHetusmy: PIIO — 03, ®IIO - 07, PIIO — 05,
5 | ®IID - 08, PIID — 11, PIID — 12, PIID — 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMbI; jabopaTopHble pabOTHI IO
BOMHOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HeloroHa, 3. [udpakuys miockux BoiH, 4. AudpakiyoHHas
peuietka, 5. [Tonsipusauusa cseta, 6. OnpejeneHue AJIMH BOJIH
CTIeKTpaJIbHBIX JIMHWN; abopatopHbii cteHg MT3-OM-TI-I10

(OO0 «ITpodobpa3oBanue» r. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, . 15,
ayauropus Ne32-06

YuebHast ~ ayautopus A TIPaKTUYECKUX  3aHSTHH,
nabopaTOPHBIX  3aHSTHM, 3aHATHM CEeMHUHApCKOTO TWIIA,
TPYIIOBLIX U WHAWBUYAJbHBIX KOHCYJbTAlUH, TEeKYILero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTarluu.

OcHalljeHle: CrielManusipoBaHHas  Mebenb; TexHuueckue | 196135, r. CaHKT-
cpefcTBa 00yueHus, CayKalye J/1s npejcTabneHus yue6noii | [letepbypr, you.
uHpopMaumy  OoibILOM  aygutopuu;  saboparopsoe | ['actenno, . 15,
obopygoBanue (maboparophbeiii Komruieke JIKK-2M Ne36 u | ayautopust Ne32-05.
Ne37 (HTL] «Bnaguc», r. MockBa); mabopaTopHsie cTeH/ibI V-
AYT-TIO, YUC-AB-/IP, YUC-AB-YCII-IIO (000
[Tpodobpazosanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®I1K — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

YyeOHast ayJUTOPHS [1/1s1 TaOOpaTOPHBIX 3aHATHM.
OcHairleHre: crieljuaau3upoBaHHasi MeOesib; TeXHUYeCcKue
Cpe/icTBa 00yYeHwsl, Cy>Kallye /sl IpeACTaB/ieHust yaeOHOM 196135, r. CanKT-
vHbopMmalyd  OOJBIION  ayAuTOpuH;  jabopaTOpHOe .
7 | obopymoBanue (nmaboparopHeiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. MockBa); 1abopaTopHble cTeHAbI M-
AYT-TIO, YUC-AB-P, VYUC-AB-YCII-IIO (00O
[Tpodobpaszosanue, r. Kasans); ycraHoBku PITK — 03, PITK —
05, ®IIK — 10 (HIIT «YuebHast TexHHUKa», I. MOCKBA)).

[MetepOypr, yii.
I'acrenno, . 15,
ayauropust Ne32-03.

10. OueHouHble CpefiCTBa AJIs IPOBeJeHUs [IPOMEXXYTOUYHOW aTTecTaly
10.1. CocTaB OLIEHOUHBIX CpeJCTB [/ MpOBeZleHUsl TMPOMeXYTOUHOM aTTecTaluu
00yuUaroIUXCs 110 AUCLUTUIMHE MPUBEIEH B Tabsuie 13.



Tabsmiia 13 — CocTaB OLEHOUHBIX CPeCTB /11 IPOBeIeHMsI IPOMEKYTOUHOM aTTeCTal[i|

BI/I,Z[ l'[pOME)KyTO‘-IHOﬁ dTTeCTalju1 HepequL OLIEHOYHBIX CpeACTB

Cr1coK BOIIPOCOB K 3K3aMeHy;
OK3aMeHal|MOHHbIe OUIeThI*;
3ajauy;

TecTsbl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TMpumeuaHue: *IK3amMeHAYUOHHble Buiembl (hopmupyromes Ha 0CHoge 8onpocos u 3adau mabauybi 15.

10.2. B kKauecTBe KpuUTepUeB OLIeHKH YpOBHS C(OPMHUPOBAHHOCTU (OCBOEHUS)
KOMITeTeHIMH 00yJaroLMUCs TIpUMeHsieTcs1 5-0anbHasi IIKajaa OLeHKH CPOPMHUPOBAHHOCTU
KOMIIeTeHLIWM, KOTopasi TipuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Ib30BAThCS
100-6anmpHas  mKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia
WCTI0JIb30BaHUsl KOTOPOMW, YCTAaHOBJ/IEHbI COOTBETCTBYIOLIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIIUH

OLleHKa KOMITEeTeHLIMU

S I—— XapakTeprcThKa ChOpMHUPOBAHHBIX KOMITETEHI VM

OO6yyarormicst:

— r/1y00OKO ¥ BCECTOPOHHE YCBOM/I IIPOrPaMMHbIN MaTepual;

— YBepPEeHHO, JIOTMYHO, TI0C/Ie,0BaTe/IbHO ¥ TPAMOTHO €ro M3/1araer;

— OMMpasCh Ha 3HaHWS OCHOBHOM W /IOMOJIHUTEIBLHON JIUTEePaTyphl,
TECHO CBA3LIBAET YCBOEHHLIE HAayUHbIE IOJI0KEeHMsI C MPaKTUUeCKOM
JleTe/IbHOCTBIO HallPaB/IeHuUs;

— yMeJi0 060CHOBBLIBAET U apIyMeHTHPYeT BblABUTaeMble UM H/eH;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— cBOOO/IHO B/IaJIeeT CUCTEMOM CITeLMaTU3UPOBAHHBIX TIOHSATHIA.

— MPaBU/ILHO BEINOMHWA 0T 90% 10 100% TeCTOBBIX 3aJaHuii .

«OT/TMYHO»

OOyuarormics:

— TBep/I0 YCBOWJI NIPOrPaMMHBIN MaTepuas, TPaMOTHO U TI0 CyILIeCTBY
W3/1araeT ero, OnupasiCb Ha 3HaHUSI OCHOBHOU JIUTePaTYphI;

— He JIOTyCKaeT CyLeCTBeHHbIX HeTOUHOCTEH;

— YBSI3bIBaeT yCBOEHHbIe 3HAHUSI C TIPAKTUUECKOM [1esiTeIbHOCThbIO
HaripaB/IeHUS;

— apryMeHTHpYeT HayuHble TT0JI0KeHUsI;

— JleflaeT BBIBO/IbI U 0000IIIEHNS;

— BJIaleeT CUCTEMOU CIeLia/Iu3UPOBAHHbBIX TTOHITUM.

— MPaBU/ILHO BLINOMHNAA 0T 70% 110 89% TeCTOBLIX 3aJaHUM .

«XOpOLLIO»

— 00yuaroIIMICa YCBOMII TOIBKO OCHOBHOM MPOrpaMMHBIM MaTepuall,
0 CYILECTBY M3/1araeT ero, OnMpasch Ha 3HaHWs TOILKO OCHOBHOM
JIATEePaTyphI;

— 0TIy CKaeT HeCyIeCTBeHHbIe OIMOKH U HETOYHOCTH;

— UCTIBITLIBAET 3aTPYAHEHUs B IPAKTUUYECKOM TPUMEHEHUM 3HaHUM
HarpaBJ/IeHus;

— 1ab0 apryMeHTHpYyeT HayuHbIe MTOJI0MKEHMST;

— 3aTpyHAETCA B (POPMY/IMPOBAHHUM BLIBOZOB U 0000II[eHuIA;

— YaCTUYHO BjIaZleeT CUCTEMOU CIeLaaIu3upOBaHHbIX OHATUM.

— MIPaBU/ILHO BBINOIHU OT 51% /10 69% TeCTOBLIX 3aJaHUM .

«Yy[OB/IETBOPUTE/IbHO»

«HeY/IOB/IeTBOPUTE/ILHO | — 0OyUaroIuicsi He YCBOW/I 3HAUMTENbHOM YacTU TPOrpaMMHOTO
» MaTepuana;

— JIOTyCKaeT  CYIIeCTBEHHbIe  OMIMOKM W  HETOUYHOCTH  TIPH

paccMoTpeHHU MpobsieM B KOHKPETHOM HarlpaBJ/ieHUH;

— UCTBIThIBAET TPYAHOCTU B MPAaKTUUECKOM NPHYMEeHEeHUH 3HaHWM;




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas ITIKasia XapaKTepyCcTyKa ChOPMUPOBAHHBLIX KOMITETEHLIMIA

— He MOXXeT apryMeHTHPOBaTh Hay4UHble TT0JI0KEeHUS;
— He (hopMyJIUpyeT BLIBOZOB M 000011[eHUH.
— NIPaBUJIBHO BBIMOJHWI MeHee 51% TecTOBBIX 3a/laHUN .

Ipumeuarue: “"no peweHuro kagedpbl NPOYeHmM NPABUNbHO BblNOAHEHHbIX Mecmoeblx 3adaHull Mosicem
OblMb USMEHEH.

10.3. Tunossle KOHTPOJ/IbHBIE 3aiaHUS WIX UHbIe MaTepUalbl.
Borpocs! (3agaun) AJis 5K3amMeHa pe/icTaB/ieHsl B Tabmuie 15.

Tabnwmia 15 — Boripock! (3aaum) /17151 9K3aMeHa

Ne [TepeueHb BOMpPOCOB (3a7,a4) J/1s1 95K3aMeHa Koz
n/mn UHWKaTOpa
Cemectp 1
1 | Ha3oBute npegMer usyuyeHus KWHEMATUKU. YK-2.3.1
2 | [aiiTe oripefiesieHHe MaTepuabHOW TOUKHU. YK-2.3.1

Teno ABWXETCS U3 COCTOSTHUS TIOKOSI C TaHTeHLMabHBbIM YCKOPEeHHeM at =
3 | 4 M/c2 ¥ HOpMa/IbHBIM yCKopeHueM an = 3 M/c2. Haiigute BemnuumHy | YK-1.Y.2
TIOJTHOTO YCKOPEeHUsI Tea a.

HasoBuTe, B Kakux eAuHUIIAX u3MepsieTcss B cucreme CU  yriosas
CKOPOCTh | YTJIOBOE YCKOPEHHE.

YK-2.3.1

5 | Haiite onpesesieHre abCOMOTHO TBEPJIOMY Tey. YK-2.3.1

[MpoaHanu3upyiiTe  OTAMUMSA  C/IeAYHOIIUX  (U3MUECKUX  MOJesiel:
abcomotHo TBEpAoe Tenmo (ATT) u MaTepuanbHas Touka. IIpuBeauTe

6 YK-2.¥.1
rnpuMep, B KOTOPOM OJHO W TO K€ Tej0 BBLICTYNaeT B KauecTBe
MaTtepuanbHOU TOUku U ATT.

7 [TokakuTe CBSI3b MeX/y JTMHEMHOW W YIJI0OBOW CKOPOCTBIO MaTepUabHOM VK-2.Y 3
TOUKH.

[TpoaHanu3upymnTe XapakTep IPSIMOJMHEMHOIO [JBWXKEHWs Tejaa 10
g | W3BECTHOMY 3aKOHY JBIKEHMA x(t) = 10 + 2t + 0,5t2 (m). Kakoli nyTh VK-2.V 3

MpoMJeT Teso 3a ykKasaHHOe BpeMsi t = 2 c? OOocCHy#Te TpuMeHeHUe
3aKOHOB, MCII0J/Ib3YeMBbIX [IJI51 pelleHus] 3a/lauM.

9 | Cdopmynupyiite nepBblii 3aKoH HbroTOHA. YK-2.3.1

OOBsicHUTE MPpUHLKIT HW3MEpEeHHA BeJIMYHHbI CUJIbI, OCHOBAHHBIM Ha

10 YK-2.3.1
TpeTbeM 3aKOoHe HbroTOHa.

1 OOBsACHUTE, KaK, COTJIAaCHO BTOPOMY 3aKOHY HbIOTOHA, 3aBUCHT yCKOpEHHe VK-2.3.1
Tesa OT ero Macchl. o
I[TpuBenute 1pUMe WUTIOCTPUPYIOILIUM  TeHiCTBHE TpeThero 3aKoHa

12 puBe pumep, PHPYIOLT A p VK2.V.1

HeroTona.

KameHb /1IeXKUT Ha /IHe COCy/a, TIOJTHOCTBbIO TIOTPYKEHHBIM B Boxy. Kak
13 | u3sMeHUTCs CUIa [aB/ieHUs KaMHSI Ha JIHO, eC/IM CBepXy HanuTh KepocuH | YK-1.B.2
(KepocuH He cMeIMBaeTcs ¢ Bozioii)? OBOCHYHTe CBOM OTBET.

HasoBure, Kakoii U3 3akOHOB Keriepa ycTaHaBavBaeT OpMy TPaeKTOpUHU
TIJ1aHeT.

14 YK-2.3.1

OueHuTe 3aBUCUMOCTb CW/Ibl BCEMHDHOIO TATOTEHUSI OT MacChl
B3aMMOJEHCTBYIOIMX Te/l M PacCcTosHUS Mexay Humu. OOocHyHTe, Kak
15 | u3MeHUTCSI CH/Ia B3aUMHOTO TSTOTEHUsI ABYX TeJl, ecyid Maccy ofHoro u3 | YK-1.B.2
TeJl YBeJIMYUTh BIBOE, & PAaCCTOSIHME MeX]y TejlaMU — YMEHBIIUThb B /iBa
pasa.

16 | HdaiiTe oripefiesieHie UMIYJ/IbCa Tesla KakK (PU3NUeCKON BeJTMUMHBI. YK-2.3.1




CdopmynupyiiTe, IpU KaKUX yCJIOBUSIX BBITIOJIHSIETCST 3aKOH COXPaHeHUst

17 YK-2.3.1
VIMITYJIbCa.

18 | Ha3zoBure, Kakasi pu3nyeckasi BeJIMuMHa Ha3bIBA€TCS MOMEHTOM CHUJIBI. YK-2.3.1
CpaBHMTe 3aMyCy OCHOBHOTO 3aKOHa [JWHAMHKH /ISl OCTYINaTeJbHOTO U

19 | BpamjatensHOoro [BWKeHuWsi. HaliguTe B3aumocBsizu Mexay dStumu | YK-2.Y.1
3aKOHaMH.

20 | CopmynupyiiTe 3aKOH COXpaHeHUs] MOMEHTOM HMITYJIbCa. YK-2.3.1

21 | Haiite oripefienieHue paboThbl KaK (pM3HUUECKON BeJTMUMHBI. YK-2.3.1

22 | CopmynupyiiTe, yTO TaKoe MOIIHOCTh Kak (hr3nuecKasl BeJIMUMHa. YK-2.3.1

2 OObsicHUTe, TOUeMy LIeHTPOCTPeMUTe/bHAs CWla TIPH BpalleHuH 10 VK2V 1
OKDY’>KHOCTH He TIDOU3BOJUT PabOTHI.
Wccnepyiite paboTy CW/bl, €CI TeJI0 MacCOM m = 1 Kr Mo ZeiCTBHEM

24 | HEKOTOPOM CWJIbI U3MEHMU/I0 CBOK CKopocTb € V0 = 1 M/c o v = 3 m/c. | YK-1.¥.2
OO6ocHy#Te MpUMeHeHHe 3aKOHOB, MCIO/Ib3YeMbIX /I7IsI PellieHusl 3ajauM.

75 OOmbsicHUTe, B UeM COCTOWT pa3Iduyhe MeXXAy KOHCepBaTUBHBIMU U VK2V 3
HEKOHCEepBaTHMBHBIMU CUJIAMHU.
Kakoii kopabmb  [JBWKETCS  MeJjieHHee -  Harpy)KeHHbId WU

26 | HeHarpyKeHHbIA - TPU OAMHAKOBOW MoIfHOCTH aABuraTensa? O6ocHyiite | YK-1.B.2
CBOM1 OTBeT.

27 | Havite onpe/iesieHre TIOTeHIMa/IbHOM SHeprun. OT yero oHa 3aBUCUT? YK-2.3.1

78 O6'bHCHIiIJTe, Kak paboTa KOHCePBAaTUBHOW CHJIbI CBsI3aHa C TIOTEHLIMATbHOU VK231
SHepruem.

29 CdopmynupyiiTe 3aKOH COXpaHeHUsI MeXaHW4yecKou 3Hepruu. IlpuBenuTe VK-2.3.1
TIpUMep BBITNOHEHYs 3aKOHA COXPaHeHUsl SHePrUHu.
Ian ToHKMI cTep)kKeHb Macco m = 120 r u ayuHOM | = 50 cM, crioco6HbIH

30 | BpawlaTbCsi OTHOCHUTE/NBHO OCH, MpOXOAdller uepe3 ero cepeguny. | YK-2.¥Y.3
PaccuuraliTe ero MOMEHT UHEPLMM OTHOCUTEIbHO YKa3aHHOM OCH.
[TokaxiTe Ha MprMepe TOHKOIO CTepxxHs AauHOW 20 cM u maccoit 30 T,

31 | KaK TpUMeHseTcs Teopema [MTeiiHepa /sl pacueTa MOMeHTa WHEPLIUU Tesl VK2V 3
TpU TepeHoce OCU BpalleHUs C CepeJuHbl CTEP)XXKHS Ha OJUH U3 €ero
KOHIL[OB.

37 HazoBute Qopmysny, MO KOTOpPOM BBIUMC/ISETCS MOMEHT HMITyJ/bCa VK231
abCO/TIFOTHO TBEPJIOTO TeJia.
Kak BbIUMC/IsieTCs KUHeTHUecKasi SHeprust BpallieHus1 abCOMIOTHO TBepZoro

33 | rena? CpaBHute ¢  QopMmynoil A/ KuUHeTMYecKoil  sHepruu | YK-2.V.1
MOCTYNAaTe/IbHOTO IBUKEHUSI.

34 | ChopmynupyiiTe fBa 1OCTyIaTa TEOPUM OTHOCHUTEIBHOCTH DHIIITeHHa. YK-2.3.1
CripaBefyiBa /1M B ClielyManbHOM Teopud oTHocuTesnbHOCTH (CTO)

35 | knaccuueckass opmysa s KuHeTuueckoi sHeprunt E = m*v2/2? Ecmu | YK-2.¥.3
HET, TO KaK PACCUMTHIBAETCSl KMHETHYeCKas Heprus Tesa cornacHo CTO?

36 Ormpefenite, KaKk U3MEHUTCS MepU0/, KosiebaHWid MPYKUHHOTO MasiTHUKA VK-2.V 3
TIpU YBe/IMUEHUH ero Macchl B 2 pasa, a »KeCTKOCTHU NPY>KUHBI — B 8 pas.

37 | Kak cBsizaHa Heprusi rapMOHHUUeCKUX KosiebaHui C UX aMIUTATY/[0U? YK-1.¥.2
CpenaiiTe BBIBOJ 110 BOMPOCY: KaK OyZeT U3MEHSThCS XOJ, MasiTHUKOBBIX
4yacoB TPU HACTYIUIEHWM JIETHUX JKapKuUX JHeHW 110 CpaBHEHUID C

38 | XONMOAHBIMM 3UMHUMU [HSMM, €C/M Yachl yCTaHOB/IeHbl B HeyTerieHHOM | YK-1.B.2
TOMellleHUM (CTep)KeHb MasiTHUKAa MeTa/VIn4eCKUu)? AprymeHTUpyWTe
CBOM OTBeT.

39 | ChopmynupyiiTe omnpe/iesieHre BOJIHEI. YK-2.3.1

40 OObsicHATe  pa3iuude  MeXJy TpOAONbHBIMA W TIOTePeYHbIMU VK2V 1

MeXaHn4YeCKMMU BOJ/THAMU.




41 | 3anumuTe ypaBHeHHe Oeryiieil BOJTHBI. YK-2.3.1
42 | Ha3oBure, yeMy paBHa Cpe/iHsisi 00beMHasi TJIOTHOCTb SHePTUU BOJTHBI. YK-2.3.1
VICTOYHMK 3ByKa W TNPUEMHMK [ABWKYTCS [PYI OTHOCUTE/NBHO Jpyra Co
CKOPOCTSIMM LMCT M LIIP COOTBeTCTBeHHO. CKOpPOCTh 3ByKa B Cpefie paBHa
43 | 340 w/c. IlpoaHanusupyiiTe 3amauy U ompefenuTe oTHocuTenbHoe | YK-2.Y.1
V3MeHeHWe uacTOThl 3ByKa 3a cueT 3¢¢ekra [orepa. McTouHMK U
TPUEMHUK JIBM)KYTCSI HABCTPeUy ApyT Apyry: vuct = 40 m/c, vrp = 60 m/c.
44 | Cpopmynupyiite npuHuumn ['toiireHca. YK-2.3.1
45 | Ha3oBure ormpejiesieHre WHTep(hepeHIur BOJH. YK-2.3.1
46 C(bopMémnpyf/’ITe, YTO Ha3bIBaeTCsl CTosyer BOJIHOW. [IpuBepuTte npumep VK-2.Y 3
CTOsTUEeM BOJIHBI.
47 HasoBuTe OCHOBHBIe TapaMeTpbl COCTOSIHMS, KOTOPBIMM OMNMCHIBAETCS VK231
TepMOJAUHAMUYeCKasl CUCTeMa.
Ha ogHy uamy BecoB moctaBwiv Omofiie ¢ ropsiueil BOJOW, a Ha APYTYIO
48 | ypaBHOBellMBato1ue eé Tupyu. COXpaHUTCSA /M C TeyeHWeM BpeMmeHM 310 | YK-1.B.2
paBHoBecue? O6ocHy#HTe Baill oTBerT.
49 | 3anuiuvrTe ypaBHeHUe COCTOSIHUS MZiealbHOro rasa. YK-2.3.1
50 YKaKUTe KOMMYeCTBO CTerieHel CBOOOABI y JKeCTKOW [BYXaTOMHOMN VK-2.3.1
MoJIeKyJibl. C KaKUMU JBYKeHUsSIMUA OHU CBsI3aHbI?
51 | Yemy paBHa paboTa rasa B ©30XOPHOM MpoLiecce YK-2.3.1
59 OueHuTe, UyBCTBUTE/ILHOCTh KaKOrO TepMOMeTpa BbIllle — PTYTHOTO WU VK-1B.2
CIMPTOBOTrO (TPY MPOYMX PaBHBIX YCIOBUSIX)?
I'a3, HaxopsALMiica Npu NocTossHHOM faBiaeHnu p = 100 kIla, usmeHun
53 | obvem ¢ V1 = 4 M3 go V2 = 12 m3. IlokaxkuTe, Kak paccuutbiBaercs | YK-1.¥Y.2
paboTa rasa B TaKOM Ipoliecce, U HAWJUTe ee BeJIMUUHY.
c4 CpenariTe BBIBOZBI IO XapaKTepy W3MeHeHUs TeMIlepaTypbl rasa npu ero VK-1.B.2
ObicTpOM pacipeHun. OTBeT TOSICHUTE. R
55 | IlepeunciuTe, U3 KAKUX YaCTell COCTOUT TeIJIOBasi MallllHa. YK-2.3.1
OueHuTe CcUTyaLMiO: Karuil MAac/ASHUCTOM JKMJKOCTU IonajaeT Ha
56 | OBepXHOCTh BOJBI M pacTeKaeTcsi, 00pa3ysl TOHKYIO IeéHKy. Ob6s3arensHo | YK-1.B.2
1Y 3Ta MJIEHKA 3aKpOeT BCHO NOBEPXHOCTb Bobl? O6OCHYMTEe CBOM OTBET.
OtieHuTe cutyaruio. UTo 00>KUraeT KOXKy CUIbHee: BO/la WX BO/STHOU Tap
57 | oJMHAKOBOW MacChl MPH OJHOW U TOM ke TemrepaType? ObocHyiite Bam | YK-1.B.2
OTBeT.
Cewmectp 3
58 | Urto Takoe abCOMIOTHO YepHOe TeJo? YK-2.3.1
Bo CKOIBKO pa3 U3MEeHUTCs NIOTOK SHeprUy OT HUTH HaKa/MBaHWs JIaMIIbl,
59 | ecs yaBOUTH ee Temreparypy? OOOCHy#iTe Balll OTBeT, OMUPAsiCh Ha 3akoH | YK-2.¥Y.3
Credana-bosbiimaHa.
Pacrnonoxxvte ciefyrome CrieKTpaabHble K/IacChbl 3Be3f, B TOpsAKe
BO3pacTaHus abCoFOTHOM TeMIlepaTyphbl:
A — Gesnble 3Be3/bl,
g0 | O~ KenTHIe, YK-2.Y.1
M — kpacHsble,
O — rony6sbie.
Wcronp3yliTe B OTBeTE 3aKOHBI M3/IyueHHs abCO/FOTHO YEpPHOro Tera.
OObsICHUTE MOJTyYeHHYIO0 3aKOHOMEPHOCTh U3MEeHEeHHs! 11BeTa.
61 OObsICHUTEe TIPUHLIMN W3MEpeHUs TeMIepaTypbl Tejla C TOMOIIbIO VK-1.Y.2
ONTUYECKOro NMUpPOMeTpa.
62 | Yro Ha3bIBaeTCsl BHETHUM (POTO3(DPeKToM? YK-2.3.1
63 | B kakux eguHuiiax cucteMbl CY MOXXHO U3MepPSITh SHEPrHi0 (POTOHOB? YK-2.3.1




64

MoykeT U BUAUMOe u3/iyuyeHHe Bbi3BaTh (0TO3¢d(deKT B TacTHHE W3
MeTasia, paboTa BbIxo/ja KoToporo paBHa 3.5 3B? Ob6ocHyiiTe CBOM OTBeT.

YK-1.B.2

65

OObsICHUTe TIPUYMHY BO3HMKHOBEHHSI TOPMO3HOTO DPEHTTeHOBCKOTO
W3/TyYeHusl.

YK-2.3.1

66

OOmbsicHATe, KakK 3Heprus (oToHa CBsi3aHa C JJIMHOM CBETOBOMW BOJIHBI.
OO6ocCHYy#Te Balll OTBET.

YK-2.3.1

67

doTtoH c AnMHOM BosiHBI A = 97,04 mM paccessicsi Ha HeMNo/BXHOM
yieKTpoHe 107 yryiiom 6 = 90°. Tlpeayokute crocob oripeesieHus
OTHOCHTE/IbHOTO U3MeHeHUs [JIMHbI BOJHbI ()OTOHA MPY KOMIITOHOBCKOM
paccesHud. PaccuuTaiiTe ero BelMUMHY B  yKa3aHHOM  Cjydae.
KomnToHOBCKasi jinHa BOJIHBI paBHa 2,426 riM.

YK-1.B.2

68

OmnummuTe, YTO TpeACTaB/sieT OO0 aToM B paMKax mogenu TomcoHa.
Kakue oCcHOBHbIE HE/JOCTaTKU JJaHHOW MOJZien?

YK-2.3.1

69

ATOM BOZOPOJiAa HAXOAUTCS B OCHOBHOM COCTOSTHMM. Kakol [/TMHbI BOJTHbI
W3/TyueHre MOyKeT MCIYyCTUTh JAaHHbIM atomM? OOoCHylTe Balll OTBeET,
WCI10/1b3Yys1 TIocTy1athl bopa.

YK-2.Y.3

70

B uem cocTourt rumnotesa fie bpoiins?

YK-2.3.1

71

OOmBsicHUTE, TPU KAKUX YCAOBUSX MUKDPOUYACTHUI[bI TIPOSIBIISIFOT BOJIHOBBIE
cBo¥icTBa. IIpuBeanTe MPUMEpHI, TIOATBEP)KJAIOIIMe BOJHOBBIE CBOWCTBA
YaCTHIL.

YK-2.3.1

72

ByzseTr /M MposiBNsSiTH BOMHOBBIE CBOWCTBA (yTOONMBHBI MsU TIpU
TMONa/laHuK B BOPOTA IMPUHOM 7 M, eci Macca Msva 400 r., a CKopoCTb -
100 km/u? OTBeT 060CHOBATb.

YK-1.¥Y.2

73

KakoB ¢u3nueckuii CMbIC/1 BOJJHOBOU (DyHKIMU?

YK-2.3.1

74

B uemM oT/MuMe CTaMOHApDHOTO W HECTALMOHAPHOTO ypaBHEHUS
[[Ipénunrepa?

YK-2.3.1

75

CpaBHUTe JJMHY BOJHBI Jle bpoiisis /s maprka maccod min = 0,2 r u
NpoToHa Maccor mp = 1.67*10-27 Kr, UMeILIKUX OIMHAKOBbIE CKODOCTH V.

YK-2.¥.3

76

Kakum  o6pa3oM  3Heprus  «HYJeBbIX  KojebaHWil»  KBaHTOBOTO
rapMOHUYECKOT0 OCLIM/IISITOpa CBsi3aHa C COOTHOLLIEHUEM
HeorpesiesieHHocTel [NetizeH6epra?

YK-2.¥.1

77

HOC‘—II/ITaI‘/}ITQ CKOJIBKO 3JIGBKTPOHOB MOXET HaXOAUTbCd B OCHOBHOM
COCTOSIHMHU B ATOMeE.

YK-2.¥.3

78

[TocuuTaiiTe, CKOIBKO 3/IEKTDOHOB B aTOMe, Yy KOTOPOrO LieJIMKOM
3amo/iHeHa BHeIHsisi 2p-000/104ka. ATOM Kakoro BelllecTBa MMeeT TaKylo
3/1IeKTPOHHYIO KOH(UTypaLyio?

YK-2.¥.1

79

Ouenure 1o MNOPSIAKY BeIMYMHBI BpeMsl ’KU3HU KBAHTOBOI'O COCTOSIHUS,
9Heprusi KOTOPOro XxapakTepusyercsl pasMbiBaHveM nopsigka AE = 0.1 3B.

YK-1.B.2

80

MuKkpouacTulia 3arepTa B 0JHOMepPHOU MOTeHLMabHOMN siMe LIMPUHOM | ¢
OeCKOHEUHBIMHM CTEHKaMHU M HaXOJUTCS B COCTOSTHUM C KBAHTOBBIM UMC/IOM
n = 1. [lokaxure, Kak oOIpeieIUTb KOOPAWHATBI TOUYEK, B KOTOPBIX
BEpOSITHOCTh 0OHApY>KUTh MUKPOUACTHLy MaKCuUMasbHa. HailiguTe ux B
YKa3aHHOM CJlyJae.

YK-1.B.2

81

Kakum MoykeT ObITh CIIMH UYacCTWIL], KOTOpPbIe OIMHCBLIBAIOTCS CTATUCTHUKOMN
®epmu-/rpaka? [IpyBeauTe IpuMepbl TAKUX YaCTHUL.

YK-2.3.1

82

OOBsICHUTE, UeM OT/IMYAETCS XapaKTep 3aro/IHeHUs] COCTOSIHUN KBAHTOBOM
cucTeMbl hepMHOHAMH M 6030HAMHU.

YK-2.3.1

83

ComnocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY>KJE€HHOI'O U3/TyUeHUA.

YK-2.¥.3




[Mpeayio>kuTe TeopeTHUeCKOe 000CHOBaHUE, KaK U3MEHUTCS TIPOBO/IMMOCTh
KpeMHHeBOro obpasiia, ecjii B Hero BHeJPUTb HeDoJIbIlIoe KOIMUecTBO

84 . YK-1.B.2
WH/WeBOM TpuMecUu? BajleHTHOCTh KpeMHUs paBHA 4, BaJleHTHOCTb WUHUS
- 3.
85 | Onwmimre npuHIMI paboTHI J1a3epa Mo TPeXypPOBHEBOH CXeMe. YK-2.3.1
Jlazep paboTaet 110 TpexXypoBHEBOU cxeMe. JHeprusi OCHOBHOT'O COCTOSIHHSI
86 E1 = -8 3B, sHeprus Bo30y>xaeHHOro coctosiHus E2 = -5 3B, sHeprus VK-2.Y 3
MeTactabunbHoro cocrosiHust E3= -5.2 3B. Onpezieniute [/IMHY BOJIHBI, Ha
KOTOPOU MPOUCXOAUT pabouee U3TydyeHHe.
87 Uemy paBHa MoJsIpHas TeIUIOEMKOCTb TBepJOro Teja, COrJIaCHO VK-2.3.1
KJIaCCUUeCKOW TeOpUH TeryioeMKOoCTH [Irononra u I1tu?
88 OO6mbsicHUTe, KaK KBAHTOBAasi TEOPHs TEIVIOEMKOCTU TBepAoro Tena [ebas VK-1.Y.2
JIOTIOJIHSIeT TEOPUI0 TeMJIOEMKOCTU DUHIITeNHA.
89 Kakass  uactuiia  HasbiBaeTcss  ¢oHOHOM?  KakvM  KBaHTOBBIM VK-2.3.1
pacripe/ie/ieHieM ONUChIBAIOTCs QOHOHBI?
Bomnpocs (3azaun) asist 3aueta / qudd. 3aueTa rpecTas/ieHbl B Tabuie 16.
Tabmumia 16 — Boripockl (3a1aum) st 3aueta / audd. 3auera
No Kop,
. [TepeueHb BONpOCOB (3a7ay) A1 AuddhepeHI[MPOBaHHOTO 3aUeTa HHMKATODA
1 | Yro u3yyvaet 3/1eKTpoCTaTHKa? YK-2.3.1
2 | laiiTe oripefiesieHe TOYEUHOTO 3apsi/ia. YK-2.3.1
3 Kak uameHuTCs cuia B3aMMO/eMCTBUS IBYX 3/IEKTPOHOB, €C/IA PaCCTOSTHUE VK2V 3
MEXKy HUMH yBesTuunTh B 3 paza? OB0CHy#Te Balll OTBET.
4 [TpoaHanu3upyiite, Kakyto paboTy coBepiiiaeT 3/IeKTPOCTaTHUeCKOe I10Jie VK-2.Y 3
TIPOTOHA B aTOMe BOZIOPO/ia TTPH MOJIHOM 000pOTe 371eKTPOHA BOKPYT HETO. o
5 Kak B3aviMHO OpHEHTHPOBaHbl CWIOBbIE JIMHUM W 3KBUIOTEHLIMA/IbHbIE VK-2.3.1
TIOBEPXHOCTHU?
6 B kakux epununax cucrtemMbl CU MOXXHO W3MepSITb HANpPsSUKEeHHOCTh VK-2.3.1
3JIEKTPUYECKOro MoJist?
7 | Uto Ha3bIBaeTCA 7IeKTPUUECKUM JUI0JIeM? YK-2.3.1
8 | Kakue BelllecTBa Ha3bIBalOT AU3JIEKTPUKAMU? YK-2.3.1
9 OO6mbsicHuTe  pasiMuve  MeXJy  TOMSIPHbIMU W HeIoJIPHBIMU VK2V 1
JIM3NIeKTPUKAMU.
[Ipoananu3upyiiTe, KakoW BeIUUMHBI 3apsifi [O/DKEH HaxOAUTbCS Ha
10 | obkasKax KOHJeHcaTopa, uToObI TMpUM PasHOCTH TOTeHLUanoB Mexay | YK-1.¥.2
obkazkamu B 12 B oH o61azian sHepruedi B 1 k.
OrleHuTe, KaKOW eMKOCTbIO OyayT o0safiaTh MeTa/UTMueCKUe TUIaCTHHBI
11 | mnowageto 0.2 M2, KoTopble paszeneHbl cioeM mnapadpuHa (¢ = 2.5) | YK-1.B.2
TosuHoM 0.5 cm?
Cpenaiite  BBIBOJ, KaK  M3MEHUTCS  3/IEKTPOEMKOCTb  IJIOCKOTO
12 | KoHJleHCaTOpa C KBaZIpaTHbIMU T[/IaCTUHAMH, €eC/id W3 3TuX IactuH | YK-1.B.2
BbIpe3aTh KPYI'H C lMaMeTpOM, PaBHbIM CTOPOHE KBaJipara.
OueHuTe cUTyal[uiO: /IBa KOHZeHcaTopa oAuHaKoBoM eMkocth 200 Mk®D
13 | coeguHeHbl mapamienbHo. Kak w3MeHUTCS uX o0mas emMkocTtb, ecmm | YK-1.B.2
coeJMHEeHMe 3aMeHUThb Ha Moc/e/loBaTe/IbHOe?
14 | JJaniTe onpefiesieHNe 371eKTPUYECKOrO TOKA. YK-2.3.1
15 | Cdopmynupyiite 3akoH OMa Zi/isl yyacTKa LieMu. YK-2.3.1
16 Kak n3mMeHUTCs1 CONPOTUB/IEHUE TIPOBO/IA, eC/IM ero JjIMHa yBeJIUuunuTcs B 4 VK-2.Y 3

pasa, a ;MaMeTp — yBeJIMuuTCs B 2 pa3a? OOOCHYITe CBOM OTBET.




Paccunraiite MOIIHOCTB, BbIJE/NsEMyI0 Ha CONpoTHBAeHMH 3 KOM Ipu

17 N YK-2.¥.1
MPOTEKAHWY Yepe3 Hero Toka cuior 60 MA.

18 | aiiTe onpejiesieHMe MarHUTHOM MHAYKIWU. YK-2.3.1

19 | Kakum 06pa3om oripe/ie/isieTcst HarpaBjieHHe CUIbl AMriepa? YK-2.3.1

20 | Chopmynupytite 3akoH bro-CaBapa-Jlannaca. YK-2.3.1

27 Paccunranite, uyemMy paBHa Be/JMYMHA MarHUTHOTO MO B LieHTpe VK1Y .2
KPYTOBOTO BUTKA paauyca 25 cM ¢ TokoMm 0.5 A.

PaccuuraiiTe MarHWTHyH0 MHAYKLMIO Ha OCH [JIJIMHHOIO COJIEHOWJA,

9y | COAepXalLero 10 BUTKOB Ha CaHTUMETpP /[JIMHbI U (peppOMarHUTHbIN VK-2.Y 3
cepZieyHuK C TipoHuLaeMocTtbro P = 100, ecim mo HeMy TPOXOJUT TOK
cusoii 2 A.

PaccunraiiTe MIOTHOCTH HaMOTKH TOPOWZA, HEOOXOJUMYO, UTOOBI TIpH

23 | cusie ToKa B HeM, paBHOW 10 A, MarHuUTHOe TOJie Ha €ro OCH HMeJsio YK-2.Y.3
BesiuuHy 1 MTiL.

Ornpesenvre, KakoW 3apsi[i HeCeT 3JIeMeHTapHas uacTvla, eCIu OHa,

24 | pBurasch co ckopoctbto 1 MM/c B MarHuTHOM nojie ¢ udaykuueit 0.5 Tn, | YK-2.Y.1
WCIIbIThIBAET JlericTBUe cuiibl JIopeHna BenmunHou 0.16 nH.

OueHuTe CUTyaLMlO: B MarHUTHOE TOJjie C OJWHAKOBBIMU CKOPOCTSIMU

25 | B/IeTalOT MPOTOH M 3/1eKTPOH. ByayT nu ortnnuatbesi ux Tpaektopuu, u | YK-1.B.2
€CJIU /13, TO KakiuM 06pa3oM? ApPryMeHTHDYITe CBOM OTBeT.

26 | B uem cocTOUT sIBJIeHUe 37IeKTPOMAarHUTHOW UHAYKIMU? YK-2.3.1
[Tpoananu3upyiite BennurHy O/IC, BO3HMKAIOIIYI0 B KOJbLie, KOTOpOe

o7 | BEIHOCAT U3 I10/1 38 Bpemst 25 Mc. Metaymmueckoe KosbLo paguycoMm 10 VK-2.Y 3
CM HaxOJUTCS B MarHUTHOM ToJie ¢ uHAyKurer 50 MTn. OTBeT 3anuiumTe o
B MB.

28 | [aiiTe ompeiesieHUs] iuaMarHeTUKaM U TlapaMarHeTUKaM. YK-2.3.1

29 | Kakue BelljecTBa Ha3bIBarOTCsl (peppoMarHeTUKamu? YK-2.3.1

30 | Yro Ha3bIBaIOT KOIPLIUTHBHOM CUJION? YK-2.3.1
Omnpefenvre, Kakasi SHeprus 3ak/roueHa B KaTyllKe WHAYKTUBHOCTbIO 100

31 . 9 YK-2.¥.3
MI'H c TokoMm cuiou 0.2 A. OtBet paite B M/DXK.

3 Hpe,qnommev croco® W3MepeHHs] BeJIMUMHBI MAarHUTHOM  SHepruw, VK2V 1
3aK/IFOUEHHOM B KaTyIIKe, C TOMOLIbI0 CONPOTHUBJIEHUS.

33 | UTo Ha3bIBaeTCs 3/IeKTPOMArHMTHOM BOJIHOM? YK-2.3.1
Kak B3avMHO OpHMEHTUpPOBaHbl B 5/IEKTPOMarHUTHOW BOJIHE BEKTODbI

34 | HanPSPKeHHOCTH 3/IeEKTPUUECKOT0 T10JIs1, MarHUTHOM UHJYKIIMM U CKOPOCTH YK-2.3.1
BOJIHBI?

35 | CchopmyupyiiTe 3aKOH OTpakeHUs CBeTa. YK-2.3.1
[Tpoananusmupyiite, rje CBeT ABWKeTCs ObicTpee — B anMase (n = 2.42) unu

36 | B Boze (n = 1.33). Bo cKo/MbKO pa3 pa3/MuaroTCsi CKOPOCTU CBeTa B JlaHHbIX | YK-1.Y.2
cpenax?

OrueHuTe CUTyaLMIO: JIy4 CBeTa Ta/laeT Ha FPaHMLly pa3jesa [BYX BellecTB
noz, yriom 30°. Tlokasarenb mpenoM/eHWss INepBOU Cpefpl paBeH 2.4.

37 | Bo3MOXHO /i, YTOObI OTpakKeHHbIM U TMpesiomeHHbIM ayun Obim | YK-1.B.2
NeprieHJuKyIsApHel  Apyr aApyry? Ecm pa, onpejenure mokasaresib
TipesIoMJ/IeHHs1 BTOPOW Cpe/ibl.

38 | Uto Ha3bIBalOT UHTep(depeHLreil cBeTa? YK-2.3.1

39 Onuivre, B ueM pasnauuue Mexzy reoMeTpUYecKOM M ONTUYECKOU VK2V 1
Pa3sHOCTBIO X0/1a CBETOBBIX JIyUeH.

[peasioxkuTe TeopeTnyeckoe 0O0CHOBaHWe HaIUUMS Pa/ly’>KHOU OKpPackKu y
40 | TOHKMX TUIEHOK (pa3/iuToe Ha TIOBEPXHOCTHM BOAbI Macyio, MbiibHble | YK-1.B.2

My3bIPU U T.I1.).




UYro Takoe pgucnepcus cBeTa Kak sBjeHue? I[IpuBesure mipumepsl

41
Ha0JTI0/IeHUS TUCTIEPCHM.

YK-2.3.1

[TpoaHanu3upyiTe, Kakoi HaWOOJBIINUN TIOPSZOK CIIEKTPA MOXKHO
42 | Habmozate Ha AudpakKIMOHHON perieTke, ecyii oHa uMmeeT 500 mrpuxoB | YK-2.Y.3
Ha MWIJTAMETP U ee 00/Ty4aroT CBETOM C JJTHHOM BOIHBI 500 HM.

Uemy paBHa pasHOCTb (a3 /[BYX CBETOBBIX BOJIH, TIpU KOTOpPOM

43
HaOJr0JaeTCsi MUHUMYM UHTEHCUBHOCTU?

YK-2.3.1

[Tnockomnosisipu30BaHHbIN CBET Ma/laeT Ha aHaIU3aTOp TaK, UTO TMJIOCKOCTh
44 | nonspusanuu cocrtaBasier yron 30° ¢ miockocTeio aHanu3atopa. Bo | YK-1.¥Y.2
CKOJIBKO Pa3 YMEHBIIUTCS MHTeHCUBHOCTb CBeTa B YKa3aHHOM Cjyvae?

[TepeyeHb TeM /IS BBIMOJTHEHHST KyPCOBOTO MTPOEKTa/ KyPCOBOM pabOThI TIpeiCTaB/IeHbI B
Tabvie 17.

Tabsuiia 17 — IlepeueHb TeM /1 BBITIOJTHEHHSI KYPCOBOT'O TTPOEKTa / KYPCOBOM pabOTEI

Ne /i [TpyuMepHbIi NepeyeHb TeM /ISl BBIMOIHEHHSI KYPCOBOTO TIPOEKTa/ KYyPCOBOM
o
paboThI

YueOHBIM IJIAHOM He MpelyCMOTPeHO

Bonpockl /i1 TIPOBEZIEHUS] TIPOMEKYTOUHOW AaTTeCcTallid B BUZE TECTUPOBAHUS
nipe/icTaB/ieHbl B Tabnuie 18.

Tabnwiia 18 — ITpuMepHbIi MlepeueHb BOITPOCOB /il TECTOB

Ne o Kopg
[IprMepHBbIl MepeueHb BOIIPOCOB ISl TECTOB
n/n WHAMKATOpa

Kakasi OyzZeT TpaeKTOpusi y UaCTHLbI, /JBIKYILEHCS paBHOMEpPHO C
MIOCTOSTHHBIM I10 BeJINUMHE YCKOPEHUEM.

1) Ipsimast TUHUS

1 | 2) Jlunus c meperubom YK-2.¥.3
3) ITapabosa

4) OKpy>KHOCTb
Otsert: 4

Omnpesenure, Kakasi W3 Tpe/CTaBIeHHBbIX (U3NUECKUX BeIUUMH HMeeT
eIMHULY U3MepeHMs], COBMAZAMLIYIO C eIMHULIel U3MepeHUs! CUJIbI.

1) Umnynbc

2 | 2) YckopeHue YK-2.3.1
3) Bec

4) YroBasi CKOpOCTb
Ortser: 3

YTo npor30iAET mocsie abCOoMOTHO HEYTIPYTOro y/japa YacTHL] MacCaMu I,
= 4m, ¥ Cc KMHeTH4YecKUMH 3Heprusimu T, = 6T,. Uactuua ¢ maccoil m,

JIBUranach BMpPaBO, a 4YacTHLla C MacCOM M, — HABCTpPedy uacTule C
Maccou m,.
3 | 1) Yactuiel OyayT ABUTATHCS BIPABO YK-2.¥.1

2) EnvHast yactuija OyJieT JBUraThCsl BIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) YacTtuiipl OyyT ABUTATHCS B TIPOTHUBOIIO/IOKHEIE CTOPOHBI
Otser: 2




[Tpoananu3upyiTe, KAKOU OTBeT SIBJII€TCS NTPaBUWIBHBIM Ha BOMpOC: «Yemy
paBHa CyMMa BHYTPEHHHUX CWJI, JeHCTBYIOLIUX MeX[y TejJaMU 3aMKHYTOH
MeXaHUYeCKOU CUCTeMBI?»

1) Vi3mMeHeHNIO 5HEpruy CUCTEMBI

2) Hymo

3) VI3MeHeHUI0 UMITyJ/IbCa CUCTEMBI

4) Y CKOpeHHIO LJeHTpa MacC CUCTEeMBbI

Ortser: 2

YK-1.B.2

Uro mnpousolzeT € MOMEHTOM WHEpLWM CBHUHLIOBOIO LWIMHApA
OTHOCUTE/IbHO OCH, COBMAJAloIleld C ero TeoMeTpUYecKol OChbiO
CUMMEeTPUH, eC/IU LIWINHAD CIUIIOLUTD B JUCK?

1) He uameHurcs

2) YBenuuuTcs

3) CoxpaHUTCS

4) CraHeT paBHbIM HYJIIO

Ortser: 2

YK-1.B.2

YKakuTe BepHYIO 3alucCh ypaBHeHUs [AWUHAMUKU BpalllaTeJbHOTO
JBYDKEHUSI.

HM=Jow

2)e=M/

3)M=L-w?

4) L =r-p-sina

Otser: 2

YK-2.3.1

YKaxkuTe, yeMy paBeH MOMEHT WHEepLMH TOHKOro oOpyua Maccodi m u
pazuycar.

1)J=m1%12

2)J=mr1%2

3)J=mr1%3

4)J =m-r?

Otsert: 4

YK-2.3.1

Beibepute (¢pa3y, COOTBETCTBYIOIIYIO T[€pBOMY 3akoHy HbrOTOHa:
«IlepBbi 3aKk0H HbrOTOHA yTBEp)KJaeT...»

1) ®akT cyIiecTBOBaHUS aOCOMIOTHOTO [BMYKEHUS

2) Cy1ecTBOBaHMe UHepLMa/IbHbBIX CUCTEM OTCYETa

3) ®aKT cyliecTBOBaHUsI HeMHepLMalbHbIX CUCTeM OTCUETa

4) ®akT Cyl|eCTBOBaHUS MPUHLIUIA OTHOCUTENILHOCTU ["anuest

OtBer: 2

YK-2.3.1

PaccuuTaiiTe BenMUMHY MOJYJ/d MakKCUMaJbHOW BeIWYUHBI YCKOPEHHs
TOYKH, ABM>KEHHE KOTOPOU OIMUChIBAeTCs ypaBHeHHEeM X = 3cos(2t — 1) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

YK-2.3.1

10

Bribepute ¢dopMyiy, oOIpeAensionyl0 BeIUUHHY (a30BOM CKOPOCTH
BOJTHBI.

Duv=wk

2)v=k-w

3)v=kA

4Hv=wk

OtBeT: 4

YK-1.Y.2




11

PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBAaTUBHOW CHJIbI TI0 3aMKHYTOMN
TpaekTopud (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUTM TIOTEHIIMATLHOW SHEPTUN

2) IlponoprioHanbHa NpUpaLLeHUI0 KHHETUYEeCKOW SHEprUuU

3) PaBHa HyJ1t0

4) 3aBUCUT OT CKOPOCTH JIBW>KEHHSI

Otsert: 3

YK-2.3.1

12

Kakasi 13 mepeunc/ieHHBIX (U3MYECKUX BEJIWYMH HMeeT pa3MepHOCTh
(xr-m)/c??

1) MOMeHT CUJIbI

2) MomeHT uHepLu

3) MomeHT uMIyJibca

4) Cuna

Otsert: 4

YK-2.3.1

13

Korpa TaHreHijyanbHoe yCKOpeHHe paBHO HYJIH0, @ HOPMa/IbHOe YCKOpeHHe
TIOCTOSIHHO, TO TakKoe /IBWKeHNe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM TIPSIMOJIMHEMHBIM

3) PaBHOYCKOpeHHBIM NPSIMOJIMHENHBIM

4) PaBHOMepHBIM BpalljeHneM

Otsert: 4

YK-2.3.1

14

Bribepute mipaBWibHBIN OTBeT. Kak M3MeHsieTCS MOJY/b CKOPOCTH TIPH
TIPSIMOJTUHEMHOM [JIBIYKEHUH, eC/Td 3aBUCUMOCTh TPOU/IeHHOTO TeJIOM TyTH
OT BpeMeHH 3a/jaHa ypaBHeHueM: S = 4 + 15t + t3?

1) YbbiBaet

2) ITpoxoaut yepe3 MUHUMYM

3) Bo3spacraer

4) OcTaéTtcs MoCTOSTHHBIM

Otsert: 3

YK-2.3.1

15

Kak BbIumMC/isieTcsi MOMEHT MHepLIMK MaTepyuaabHOW TOUKU?
1)J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J =m-r?

OrtBeT: 4

YK-2.¥.3

16

Kak cOOTHOCATCA MOMEHTBI UHEepLMY AUCKa Ja ¥ nuiuHzApa Ju, KoTopble
VIMEeIOT paBHbIe MacChl U PaIMyChI?

1) Jno =i

2)Jo > i

3)Jn>2-Ju

4) Jp > Ju/2

Otsert: 1

YK-2.3.1

17

HaiiiuTte oTHOILIeHWe Tpou3BeJieHHbIX paboT (A,/A,), eciu [Ba AuCKa C
paBHbIMU Maccamu M paguycamu R; U R, (R; = 2R,) packpyuuBarwT u3
COCTOSIHUS TTOKOS1 10 O[JUHAKOBBIX YIJIOBbIX CKOPOCTEM.

N1

2)3

3)4

4)5

Otsert: 3

YK-2.¥.1




18

Kakoi1 yuéHsli1 co3zan crieljuanbHyr0 Teopyto otTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILTeNH

3) JlopeHrj

4) bop

OtBeT: 2

YK-2.¥Y.3

19

Bribepute ypaBHeHHe, OMUCHIBAOIIee TapMOHUYECKHEe KOyleOaHusl.
1) x = 0,1-tg(2t2 + n/6)

2) x = 0,1-cos(2t + 1/6)

3) x = 5-ctg(8t2 + n/2)

4) x = 0,05-arctg(2t"\0,5)

Ortser: 2

YK-2.3.1

20

[TpoaHanu3upyite, MPU KAKOM YCJIOBUHM B CHUCTEME, COBEpIIAroIei
BBIHY)KJIeHHble KosiebaHusi, Oyzer HaOmogaTbcs pe3oHaHC (®, —
CcOOCTBeHHast UaCTOTa, ( — YaCTOTa BBIHY>K/JAFOIIIeH CHU/IbI)?

1) o >> o,

2) ® > w,

3) o=,

4) o <<,

Otsert: 3

YK-2.3.1

21

Bribepute, Kakasi u3nueckasi BeJTMUMHA W3MEHSIETCS 1107 BO3/elCTBUEM
CWUJIbI Ha TeJIO COTJIaCHO BTOPOMY 3akKOHY HbroToHa.

1) MonsipHas macca

2) CKOpoCThb

3) Macca

4) MoMeHT WHepIu1

OtBer: 2

YK-2.3.1

22

Bribepute, B Kakoil cHCTeMe Tesl TOJHBI MOMEHT HWMITy/IbCa OCTaeTCst
TIOCTOSIHHBIM.

1) 3amKHyTOM

2) HezaMKHyTOW, Tle CyMMa MOMEHTOB BHYTPEHHUX CUJ/I paBHa HYJIHO

3) He3amkHyTOH, Ile CcyMMa MOMEHTOB BHELLIHUX CHUJI [IOCTOSIHHA

4) He3aMKkHyTOM

Ortser: 1

YK-2.3.1

23

Ykaxure, paboTa KakoW U3 TepeurClIeHHbIX CWJI paBHa HY/IHO TIpU
3aMKHYTOU TPAaeKTOPUM JIBUKEHUS Tesla.

1) Bsiskoro TpeHus

2) Cusibl TpeHUSs KaueHust

3) Tsarotenus

4) Cusbl TPeHUs CKOJTbKeHUsI

Ortsert: 3

YK-2.3.1

24

Uemy paBHa BeJIMUMHA yCKOPEHUs CBOOO/IHOTO TIaZieHusT g Ha BBICOTe Ha[|
TIOBEPXHOCTbIO 3eM/M, paBHOM pajguycy 3emau? BemuuuHy g BO/iu3u
MOBEPXHOCTH 3eMJIY NIPUHATHL paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortsert: 2

YK-2.3.1




25

[TpoaHanu3mupy¥iTe, KaKk U3MEHHUTCS TepUoJ, KojaeOaHH MaTeMaTHuecKoro
MasiTHUKa, eC/I JJIMHYy ero Io/Beca yBeJWUUTh B 9 pas, a Maccy rpysa —
YBeJIMUUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YMeHbLIUTCSA B 2 pa3a

4) YmeHbIIUTCA B 4 pasa

Ortser: 1

YK-1.¥Y.2

26

OueHuTe 3/71€KTPOEMKOCTh IIJIOCKOIO BO3JYIIHOTO KOHJEHCaTopa, ec/v
paccTosiHHe MeX/y ero o0KIaJKaMu yBeJUUrTh B 9 pa3, a 00/1acTh MeXy
00K/Ta[IKaM| 3a/UTh JUCTU/UTUPOBAHHOM BoJoH (& = 81).

1) YmenbimTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuutcs B 9 pas

4) YBenuuurcs B 12 pa3

Otser: 3

YK-2.¥.3

27

HasoBuTe BeljecTBa, KOTOpPbIe MPU OOBIYHBIX YCJIOBUSIX MPAKTUYECKU He
TIPOBOJST 37IEKTPUYECKUI TOK.

1) TIpoBogHUKYM

2) IMonynpoBofHUKH

3) [TnaTunHa

4) qvsneKTpUKU

OtBert: 4

YK-1.B.2

28

Kak HampaBfieHbl CH/IOBble JTMHUW HaMpsDKeHHOCTH 3/1eKTPOCTaTUUeCKOro
T10JI5, CO3/IJaHHOTO TOYeUHBIM OTPHUILIATe/IbHBIM 3apsiioM?

1) 3akpyumuBaroTCsi BOKPYT 3apsija

2) K 3apsny

3) 3akpyurBarOTCS BOKPYT 3apsifia 10 YaCOBOW CTpesiKe

4) 3aKpyuMBarOTCSI BOKPYT 3apsi/ja MPOTUB UaCOBOM CTPeTKU

Otser: 2

YK-1.B.2

29

Mo>keT /I YacTHl]a UMeThb 3apsiji, BeJlMuMHa KoToporo B 1,5 pa3a 6osibiie
37IeMeHTapHOro 3apsja’?

1) Moxer

2) Het, He moxeT

3) MoxxeT, HO TOJILKO eC/TH 3apsifl OTpULjaTeTbHbIN

4) Mo>eT, HO TOJIbKO eC/1 3apsi[| TI0JI0>KUTEeTbHbIN

OtBer: 2

YK-2.3.1

30

Uemy paBeH IOTeHLMaI 3/IEKTPUYECKOI0O NoJIs?

1) TMoTeHIMAaNbHON SHEPTUM €AWHUYHOTO TI0JIOKUTENHHOTO 3apsifia Wu
OTHOILIEHUIO TIOTeHLMaIbHOW SHEPrUH K 3apsiy

2) Pabore cuni mosisi 1O TiepeMelleHUI0 eAUHUYHOTO T0JI0KUTETHbHOTO
3apsijia U3 IaHHOW TOYKH T10J1s1 B 6€CKOHEUHOCTh

3) Cure, feucTByOLLeH Ha 3apsifi, TOMellleHHbIM B JaHHYI0 TOUKY T0JIsI

4) KuHeTHUeCKOW >Hepruv MpoOHOTO TOUEYHOTO eAVMHWYHOTO 3apsiia B
JIJAHHOM TOUKe TIOJIs

Otser: 2

YK-1.B.2

31

Hanuiure dopmysy 3akoHa OMa B fuddepeHiinanbHol hopme.
HR=UNI

2) R =Q/I?-At

3)j=o0oE

4)R=P/1

Otsert: 3

YK-1.B.2
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Havigure npaBuibHOe Ha3BaHUe [/l BEKTOPHOU CH/IOBOM XapaKTepUCTHKU
3/1eKTPOCTAaTUYeCKOTO TOJIS.

1) IToreHuunan

2) HaripsbkeHHOCTh

3) Nnpykuus

4) 3apsp

Ortser: 2

YK-2.3.1

33

OueHuTe, Kak K3MEHWUTCS CWIA 3/IeKTPOCTAaTUYeCKOrO B3aUMOJENCTBUS
IBYX TOUEUHBIX 3apsifioB, eC/IM OAWH U3 HUX YMEHBIIUTb B 4 pasa, a
pacCTosiHUE MeX/y HUIMH YMEHbLIUTh B 2 pasa.

1) YmenbmTcs B 8 pa3s

2) YMeHbLIUTCS B 2 pa3a

3) Ymenbuuurcs B 16 pa3s

4) He usmeHuTCs

Otsert: 4

YK-2.3.1

34

OueHuTe, Kak 3aBUCUT 3/eKTpUuUecKasi MPOBOJAUMOCTb IIPOBOJHHMKA OT
TIPUIO’KEHHOW K HEMY pa3HOCTH MOTEHLUAJIOB.

1) Ipsimo rponopiMoHaIbHO

2) IlponopLioHa bHO CTeNeHU OT pa3HOCTH MOTEHLUA/IOB

3) IIponop1ioHanbHO KBapaTy

4) He 3aBucut

Otsert: 4

YK-2.3.1

35

YKaxure (QU3MUECKYI0 BeJMUMHY, KOTOpasi MMeeT Ty >Ke eJWHULY
V3MepeHUs], UTO U HarpshKeHUe.

1) HanpsbkeHHOCTB

2) [IpoBoAMMOCTH

3) 3C

4) ConpoTuBIeHNE

Ortser: 3

YK-2.3.1

36

Kak Ha3bIBaeTCsi BeJIMUMHA HaMNPsKeHHOCTH TI0JIs, eC/IM HaMarHWYeHHOCTh
(eppoMarHeTrka obpalijaeTcsi B Hy/lb U HarpsykeHHOCTD TI0/1s HarpaBJieHa
TIPOTHBOIOJIOXKHO T0JIH0, BbI3BaBIlIeMy HAMarHMUMBaHUe?

1) I'ucrepesrcom

2) KospLuTuBHOM CUION

3) [Monsipuzaiueii

4) MarHuTo/IBWXKylllel Cuioi

OtBer: 2

YK-2.3.1

37

OtleHuTe, MO KaKOW TpaeKTOpud OyJeT [JBUTAThCs B MarHATHOM II0Jie
yacTulla, JieTslas C TMOCTOSTHHOM CKOPOCTBbIO BZOJIb JUHUN MarHUTHOU
WHAYKLUU?

1) Okpy>XHOCTb

2) [Ipsimas

3) OBasnoup

4) Snnurc

OTBeT: 2

YK-2.3.1

38

B kakux euHUIaX U3MePSIeTCSl HAMPSHKEHHOCTh 3/IEKTPAYECKOro MoJsi?
1) A/m

2) B/m

3) Kn

4) Tn

OrtserT: 2

YK-1.B.2




39

YcTaHoBUTE COOTBETCTBHE MeXJYy MaTepyuaJioM IIPOBOJHUKA U €ro
3/1eKTPONPOBOJHOCTBIO:

Marepuain DJ1eKTPONpoBOAHOCTE (0, 1/(OM-cm)
A) Metamn 1)>10-15-10"1°
B) ITo/ynpoBoIHUK 2)10719-103
B) [nsnekTpuk 3) 104 - 108
OtBer: 1-B,2-5,3-A

YK-2.3.1

40

OreHurTe, KaK COOTHOCSITCS YTJ/IbI MaJ|eHUsI X U OTPayKeHus1 () CBeTa?
1) a>>@

2)a>o

a=¢

Ha<e

OTBeT: 3

YK-2.¥.1

41

[TpoaHanu3upyiite, yeMy paBeH abCO/IOTHBINM TIOKa3aTesb TPeIoM/IeHUs
cpeibl C [U3JEKTPUUECKOW TIPOHMLIAEMOCTBbIO € = 16 W MarHUTHOU
MIPOHULIAEMOCTBIO [ = 1.

1) 1/32

2)1/4

3)4

4) 1/16

Otser: 3

YK-2.3.1

42

YKakuTe siBlieHUe, KOTOPOe UMeHyeTCsl UHTepdepeHIueii BOIH?

1) Orubanue BOJTHAMU TIPETSITCTBUIMA

2) HanoxxeHue Apyr Ha ipyra BOJIH, UYLMX OT KOrePeHTHbIX UCTOYHHUKOB
3) OTK/I0OHeHHe BOJIH OT TIepBOHAYa/IbHOT'O HarpaB/ieHus] paclpOCTPAHeHUsT
IIpY Tlepexo/ie U3 OJHOM Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTb (Pa30BOM CKOPOCTH OT JJIMHBI BOJTHbI

Ortser: 2

YK-2.3.1

43

[TpoaHanu3upyiiTe, KaKUM AOJDKeH OBITh YroJl MafieH|s CBETOBOTO JIyua,
YTOOBI OTPa)KEHHBIM JTy4 COCTABJISI C Tlajaroium yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Ortser: 3

YK-2.3.1

44

OueHUTe ONTUUECKYIO JAWHY NMyTh L M3 OJHOW TOUKU B APYIyHO, eCu
pacCTosiHUe MeXy JBYMsI TOUKaMU MPO3PayHOM [U3/IeKTPUUECKOUN CpeJbl
S =4 m. [1okasaresib npesioMsieHUs cpefpl n = 1,5.

1)5m

2)6m

3)7m

4H1lm

OtBer: 2

YK-2.Y.3

45

Iyt 0ObsICHEHUS] KAKOTO SIBJIEHUST MOXKET OBITh WCIT0/Ib30BaH MPUHLIUTI
Iolirenca-®penensi?

1) KorepeHTHOCTb

2) Audpakuys

3) Monsipusanus

4) KopmycKy/sipHO-BOJTHOBOM Jiyanun3m

Otser: 2

YK-2.3.1
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[TpoaHanu3upyiiTe, ueMy paBeH IepPUO/, pelleTKH, Korja AudpakijMoHHas
pewuetka copepxut 200 [ITPUXOB HA MU/UTUMETP.

1) 100 MM

2) 500 MKkM

3) 200 MmKkm

4) 5 MKM

Otsert: 4

YK-2.¥.1

47

[IpoaHanu3upyiiTe =~ WUHTEHCMBHOCTb  CBeTa TMpU  UHTepdepeHLrH
O[JMHAKOBBIX BOJIH C MHTEHCHUBHOCTBIO | OT KOrepeHTHBIX HCTOUHHKOB B
TOYKe, B KOTOpOH pa3HOCTh ¢a3 paBHa 2-'N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Otsert: 1

YK-2.¥Y.3

48

Yro U3 TIepeurc/ieHHOr0 SIBJISIETCS OCOOEHHOCTBIO CHUJIOBBIX JIMHUMN
MarHuTHOrO T10J1s1?

1) CusioBble TMHUM MarHUTHOTO TI0J1s1 BCeT/la 3aMKHYThie

2) MarHutHble CWIOBble JIMHMM HAUMHAKOTCA Ha MAarHUATHBIX U
3aKaHUMBAIOTCS Ha /IEKTPUUYECKUX 3apsiiax

3) MarHuTHble CWIOBblEe JIMHWUM HAUWMHAIOTCS M 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsiiax

4) MarHuTHble CWIOBble JIMHUM HAUMHAKOTCSI M 3aKaHUMBAKOTCSA Ha
3/7IeKTPUUeCKUX 3apsiiax

OTBeT: 1

YK-2.3.1

49

CpenaliTe BbIBOJI, KAaKOW TreOMeTpUUeCKOW (UIypoill MOKHO OIH1caTh
TPAaeKTOPUIO [JBWKEHUsS 3apsDKeHHOM UacCTHIlbl, JBUTAOILENCs TI0f
HeKOTopbIM yrjioM (0° < a < 90°) K TMHUSIM MarHUTHOW MHAYKLIUU.

1) OKpy>XHOCTb

2) ITapabosa

3) I'uriepbosna

4) Criupasb

OtBert: 4

YK-1.Y.2

50

OtleHuTe CTereHb TOJSPU3aAl[UM P CBeTa, eCid CBeT TIpeACTaB/sieT coO0i
CMeCh eCTeCTBEHHOI'0 CBeTa C IUIOCKOMOJIIPU30BaHHbIM. VIHTEHCUBHOCTH
MOISIPU30BAaHHOTO CBeTa B JIyyé paBHAa WHTEHCUBHOCTU €CTeCTBEHHOIO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

YK-1.B.2

51

PaccuuTaliTe MokaszaTesb TpesOMJIeHUs] BelljeCTBa, €C/IM CKOPOCTh CBeTa
MpU Tlepexojie jydya M3 BO3JyXa B HEKOTOpPOe BelLeCTBO YMEHbIIW/Iach Ha
20%.

1) 1,2

2) 1,25

3)0,2

4) 2,2

OTBeT: 2

YK-2.3.1
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PaccuuTaiiTe yrom Mexay ONTHUYECKUMH OCAMM TIO/IpyA3aTopa U
aHanusaropa. [Ipy MpPOXOXKAEHUM CKpelleHHbIX T[oaspu3aTopa U
aHa/IM3aTopa UHTEHCUBHOCTh CBETA YMEHbIIIW/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrtBerT: 2

YK-1.B.2

53

[TpoaHanu3upyiiTe, Kak U3MEHUTCsS BeIMUMHA MarHATHOM WHAYKIMU Ha
OCHA [JJIMHHOTO COJIEHOWJA, eC/M TOK B HEM YBeJuuuTb B 4 pasa, a
TJIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTD B 2 pa3a’?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pas

3) YMeHb1IUTCS B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Otser: 1

YK-1.B.2

54

YKakuTe, Kakoe TeJIo SB/IIeTCst abCOTFOTHO YepPHBIM TeJIOM.
1) IMorsnowjaeT Bce najjarolee Ha HETO U3TyUeHUe

2) OTpakaeT Bce Majiatollee Ha HETO U3Ty4YeHHe

3) U3nyuaeT B peHTTeHOBCKOM /iiara3oHe

4) N3nyyaeT B BUAMMOM JMara3oHe

Otsert: 1

YK-2.¥.1

55

Y Kakoro 13 Tes OTpakaresibHasi CTOCOOHOCTh O/1H3Ka K HYJ/TH0?
1) IIpo3pauHoro

2) 3epKanbHOTO

3) MaroBoro

4) YepHoro

Otsert: 4

YK-2.Y.3

56

OueHuTe, BO CKOJILKO pa3 yBe/lWUYWIach 3Heprerrhuyeckas CBeTUMOCTb
abCoJIIOTHO YepHOTO TeJsia IMpH ero HarpeBanuu ¢ T; = 1000 K go T, = 3000
K.

1) B 72 pasza

2) B 81 pas3

3) B 88 pa3

4) B 64 paza

Ortser: 2

YK-1.¥Y.2

57

Bribepure, kakasi ¢opmysna Haubosiee TOUHO OMUCHIBAeT CIIEKTPaIbHYIO
TJIOTHOCTh SHEPreTUYeCKOM CBeTUMOCTH abCOTFOTHO YepPHOTO TeJa.

1) ®opmyna Pepmu-/lrpaka

2) ®opmyna bose-DiiHilTelHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

YK-2.3.1

58

Kakoe u3nyuenue sBseTCs paBHOBECHBIM?

1) Anbda-, 6eTa-, raMMa-HU3TyUeHUs

2) TennoBoe H3nyyeHue

3) JlazepHoe u3nyyeHre B BUAUMOM U MH(PPAKpaCHOM /iana3oHax
4) TopMO3HO€e PeHTTeHOBCKOe H3J/lyuyeHue

Ortser: 2

YK-2.3.1
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YKakdTe 3aKOH, KOTOpBIM oOMpejensieT TOJIOKeHWe MaKCHUMyMa
W3/Ty4aTesIbHOM CIOCOOHOCTH abCOMIOTHO YepHOTo Tesia TpU 3a/jlaHHOMN
abCoJTIOTHOM TeMIleparype.

1) 3akoH Credana-bobiMaHa

2) IlepBbIti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

YK-1.B.2

60

Ykaxkute popmyy, orpefessiolyi0 SHePTHI0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4)E =h-v=h-c/A

OtBeT: 4

YK-2.3.1

61

[MpoaHanu3upyiite, Kak W3MeHsIeTCS CWIa TOKAa HAChILeHUs TpU
tdhoTo3ddekTe B ciyyae yMeHbIIeHHsI CBETOBOTO MOTOKA Ma/jatolero cBeTa
TIOCTOSIHHOM [IJIUHBI BOJTHBI.

1) YmeHbI1aetcs

2) CHauajia yMeHbIIaeTCsl, 3aTeM yYBeJIUUMBaeTCst

3) CHayvana yBe/IMUMBaeTCsl, 3aTeM yMeHbLIaeTCsi

4) CHauasa ocTaeTcsl IOCTOSIHHOM, @ 3aTeM yYMeHbIIIaeTCsl

Otsert: 1

YK-2.3.1

62

[Ipoananu3upyiiTe, 4YTO TIPOM30WJET C KWHETUYECKOW SHeprueu
(hOTO3/1eKTPOHOB, eC/y, He MeHsisl UaCTOThI Ma/jalolero CBeTa, yBeIUUnuTh
€ro MHTeHCHBHOCTH B 2 pa3a.

1) YmenbimTCs B 2 pasa

2) YBennuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuuTtcs B 2 pasa

Otsert: 3

YK-2.3.1

63

OueHuTe BeJIMYMHY KpacHOW rpaHuLbl (orodddekra (B repuax) mAas
KaToZja, U3rOTOBJIEHHOIO U3 BOJb()paMa TO/LMHON 2 MM. KaToz MOKpbIT
csoeM okcuga Oapusi. Paborta BbIX0zia 371eKTPOHOB C TIOBEPXHOCTH KaTofa
paBHa 2 3B. [TocrosinHas [1nanka — h = 6,6-10734 [k -c. 3apsiz 3/1eKTpoHa
—e=1,6-10"° K.

1) 3,2-10%5 I'y

2)4,8-10"5 I'y

3)4,8-10" I'y

4)4,8:102 I'y

Ortser: 1

YK-2.3.1

64

Kakum o6pa3om 3aBUCHMT paboTa BbIXOZA 3JIEKTPOHA C TIOBEPXHOCTH
Karozia U3 KaJiMUsl OT YaCTOThI NaZlaroIero ceera?

1) IIpsiMo MpoONOPLIMOHAIBHO YacToTe

2) [Iponop1iMoHaNbHO YCKOPSIOLEMY HalpsKeHUR0

3) IlponoprioHanbHO KBaZipaTy YacTOThI

4) He 3aBUCUT OT YaCTOThI

OtBert: 4

YK-1.Y.2
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[Tpoananu3supytite, Oyger i HabmogaTecst HoTo3(hGEKT, ecnu MIaCTHHKY
13 JlaHTaHa 00/1yuaTh CBeTOM C JauHOM BosHBI 600 HM? Pabora BbIXOJa
3JIeKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTtoaddhekT BO3MOXKEH, eC/id KaToj, HarpeTh A0 TeMriepaTypbl 347 K

2) He 6yger

3) ®oTo3PPeKT BO3SMOKEH, €C/IH [OTIOTHUTENBHO TIPUIOKUTE K MIaCTUHKE
YCKOPSIFOLLYHO Pa3HOCTh MTOTEHLIMA/IOB BeJIMUMHOU He MeHee 1 B

4) ®oTo3(PdeKT BO3MOKEH C BEpOSITHOCTHIO P # 0,5

Otser: 2

YK-2.Y.3

66

CpenaiiTe BbIBOZ, O BeJIMUMHE MUHHUMAJ/ILHOTO 00pPaTHOTO HaTpsDKeHus1, TIPU
KOTOPOM TIO/THOCTBIO MpeKpaiaetcs: GOTOTOK. Y C/I0BUe: SHeprusi GOTOHOB
paBHa 6,5 3B, a ¢oTOKaTroA H3rOTOBIEH W3 JUTHSA, paboTa BBIXOJA
KOTOpOro cocTasJseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)25B

Ortser: 1

YK-1.B.2

67

OueHuTe, BO CKOJIBKO pa3 iaBjieHUe CBeTa, MaJarolero rneprieHAuKyasipHO
HZieaJTbHO 3epKa/IbHOM TIOBEPXHOCTH, O0JIblile aB/IeHHsT CBeTa, T1a/Iafoll[ero
NepreHAUKYJ/ISIPHO UieaJbHO YePHOW MOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OTBeT: 1

YK-2.3.1

68

OtleHuTe, OT KaKuMX BeIMUMH 3aBUCUT CWa CBETOBOTO [laBJeHHUsl C
KBAaHTOBOU TOUKM 3DEHUS:

A) Yucna GOoTOHOB B CBETOBOM ITyUKe;

b) OnHepruu dhoToHa;

B) Koaddurmenra oTpaxkeHus: TOBEPXHOCTH.

1A, B

2)A,B,B

3)5,B

4)A, B

Ortser: 2

YK-2.Y.3

69

[TpoaHamu3upyiiTe, B KaKMX 00/aCTSIX CIeKTpa 3/I€KTPOMAarHUTHBIX BOJIH
BO3MO>KHO HabsogeHue 3¢ dexkra KomnroHa.

1) Bugumelii auarna3oH

2) Pagroaunana3on

3) Teparep1oBbIi JHara3oH

4) PeHTreHOBCKWM Jjana30H U raMMa-u3ayueHue

OtBert: 4

YK-2.¥Y.3

70

Kakum 06pa3zom umysisc pOTOHA CBSI3aH C JJIMHOM BOJTHBI?

1) mmyibC npsiMo MPOTOPLIMOHAJIEH /IJIMHE BOJIHBI

2) Imny/ibC npsAMO MPONOPLMOHA/EH KBaJipaTy [J/IMHbI BOJHbI

3) Nmrtysibc 06paTHO MPOTMOPLMOHAEH JJTUHe BOJIHBI

4) VmnynapC NpsiMO TIPOIOPLMOHA/IEH KOPHKO KBaZpaTHOMY OT JIJIUHbI
BOJIHbI

Otser: 3

YK-1.¥.2




B kakodi o00sacTu CIieKTpa 37eKTPOMAarHUTHOTO W3/IyYeHUs] WMITY/IbC
(oToHa MeeT MMHUMa/IbHOE 3HaueHue?
1) ndpakpacHoe usnyueHue

71 | 2) TeparepijoBoe U3nyueHue YK-1.B.2
3) PeHTreHOBCKOE U3/Ty4yeHHe
4) Papuou3snyyeHue
Otsert: 4
[TpoaHanu3upyiiTe, Kakoe U3 MPUBeJEHHbIX BbICKa3bIBAaHWIN MPOTUBOPEUUT
KBaHTOBOW TeOpPUM CBeTa.
1) VTHTeHCUBHOCTD CBETA He 3aBUCUT OT IJIOTHOCTHU MOTOKAa (DOTOHOB U UX
SHEeprumn
2) CBeT MOXKeT HW3/1ydaTbCsl U PaclpoOCTPaHATbCSA TOMBKO OT[elIbHbIMU
72 | nmopuysMU — KBaHTaMU YK-1.B.2
3) KaxaoMy M3 KBaHTOBBIX COCTOSIHMM, B KOTOPDOM HaXOJWUTCSl aTOMHas
CUCTeMa, COOTBETCTBYeT OIpe/ie/iIeHHbIN YPOBEHb SHepPryuv
4) [Onsa yacTvipl He MOTYT OBITb OZHOBDPEMEHHO TOUHO W3MepeHbI
KOOpZAMHATBI U UMITYJIbC
Ortser: 1
YKaxkuTe, B ueM 3aK/H04aeTCsl CMbIC/I IEpBOro nocryJiata bopa.
1) YTBepKaeHue O Cyll[eCTBOBaHUM CTALIMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He M3/y4aeT U He MOIJIoIlaeT SHepruu
2) Pa3HOCTb SHepPruil [BYyX CTallMOHAPHBIX COCTOSIHUM paBHA JSHEPryuu
73 | A3/1y4yaeMOro WM IorJionjaeMoro KBaHTa cBera YK-2.3.1
3) B atome 3/1eKTPOHBI ABWXKYTCS TI0 0pbrTam, 6/IM3KUM K KPYTOBBIM
4) ATOM COCTOWUT U3 TOJIOKUTEBbHO 3apsDKeHHOr0 s/ipa U OTpULiaTeIbHO
3apsDKeHHBIX 37IeKTPOHOB
Otsert: 1
BribepuTe, Kakoe W3 TIpUBEJIEHHBIX HIDKe BBICKA3bIBAaHWM TPAaBUIBHO
OTUCBHIBAET CIIOCOOHOCTH aTOMOB K M3yYEHHIO W TOTJIOL[EHUI0 YHEepPTyu:
«ATOMBI MOTYT ...».
1) [MoromiaTek ¥ U3MyYaTh JHIIb HEKOTOPBIN JUCKPETHBINA HAOOp 3HAYEeHUIA
74 | JHCPTM YK-2.3.1
2) V3nyyath 1 MIOT/I0MATh H00YI0 TIOPLIMIO SHEPTUr
3) M3nyuath b0 AUCKpeTHBIM Habop 3HaueHW 3Hepruu, nubo 00y
MOPLIMIO SHEPTUU
4) U3nyyats /r00yI0 MOPIMIO SHEPTHH, a IOTJIOIIATh Wb HEKOTOPBIM
OtBeT: 1
YkaxkuTe, K KAKOMY uaria3oHy K3/yueHusi OTHOCSATCS Tepexo/ibl U3 Cepuu
banbmepa B aTrome Bogopoza?
1) TernioBOE U3NyyeHue
75 | 2) PeHTreHOBCKOe U3TyuyeHUe YK-2.¥.3
3) l'amMMa-u3nyueHue
4) Bugumblii cBeT
Otsert: 4
[IpoaHanu3upyiiTe, Kak W3MEHW/IaChb SHEPrysi aroma BOJOpOJa TpHU
M3y4eHUH UM (POTOHA C JAJTMHOM BOMHBI A = 4,86-1077 M?
1) YBenuuunace Ha 4,86 5B
76 | 2) YMeHbIIM/Iach Ha 2,55 3B YK-2.3.1

3) YMeHblraack Ha 4,86 3B
4) YBenuuunach Ha 9,72 3B
OtBeT: 2




OrleHUTe pa3HOCTh SHEPTHM OCHOBHOTO W BO30Y>KIEHHOTO COCTOSIHUS (B
3B). [laHO: 371€eKTPOH B aToMe repeliiesl U3 BO30YX/[€HHOTO COCTOSIHUSI B
OCHOBHOe, W TIPM JAHHOM Tiepexojie TPOW30II0 u3nyueHUe (OTOHA C
JUTHHOM BOJTHBI 650 HM.

77 | 1)0,45B YK-2.3.1
2)1,9-B
3)1,25B
4) 2,2 3B
Ortser: 2
YKakuTe, B UéM 3aK/IH04aeTcs TuroTesa e bpoiins.
1) JlroOble MUKpPOYACTULBI Hapsily C KOPIYCKYJ/SIPHBIMH 00/1a/jatoT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXeT cofiepKaTh Oosiee ABYX 37€KTPOHOB, HAXOASIIUXCS B
OJVMHAKOBBIX CTAl[MOHAPHBIX COCTOSIHUSIX, OIpeJesisieMblx Habopom
78 | yeTbIpeX KBaHTOBBIX UMCeI YK-2.3.1
3) OpHOBpeMeHHO HEBO3MOXKHO C BBICOKOM TOYHOCTBIO  3ajlaTh
KOOPJMHATBI U UMITYJIbC MUKPOYACTULIbI
4) DHeprus UCIyCKaeTCsl U MOIJIOLIAeTCsl He HelpepbIBHO, a OT/elbHbIMU
KBaHTaMU
Ortser: 1
Beibepute yTBepKAeHWe, Haubosiee TIPaBUJIBHO COOTBETCTBYIOLIEE
runore3e e bpotins.
1) MukpouacTHuLbl MOTYT MPOSIB/IATH BOJTHOBBIE CBOKCTBA
79 | 2) DyileKTpoMarHUTHbIE BOJTHBI UMEIOT CBOMCTBA YaCTHI] YK-2.¥.1
3) ¥ KaX[04 yaCTULIbI CyLL|eCTBYeT aHTUUacTHLia
4) Sapo aToMa COCTOMUT U3 KBapKOB
Otsert: 1
PaccuuraiiTe [iMHy BOHBI e Bpoiins A/s 3/1eKTpoHa, ABMXKYILErocsi co
CKOpOCThIO 3,6 KM/C. Macca snekTpoHa me = 9,1-1073! kr, 3apsif| 3/71eKTpoHa
Qe =—1,6-1071° Kn.
g0 | 1) 1.6 mkm YK-1.B.2
2)2,6 m
3) 201 um
4) 3,6 MKM
Ortser: 3
YKanTe KOMMUeCTBO 3HAYeHUM, KOTOPble MOKeT MPUHHUMATb MarHUTHOE
KBAaHTOBOE YKC/J0 M TP JAaHHOM 3HAaYeHWM OpOWUTAIbHOTO KBAaHTOBOTO
yucia 1?
N2l+1
81 2)31+1 YK-2.3.1
3)1-1
41
OtBeT: 1
YKaxuTte, 4TO OorpezesieT rJlaBHOe KBAHTOBOE YUCJIO N7?
1) DHepreTHuecKrie YpOBHHU 3/IeEKTPOHA B aTOMe
2) BesinuyHy MOMeHTa UMIyJIbCa 37IeEKTPOHA B aTOMe
82 | 3) INpoekiuo opOUTATLHOIO MOMEHTa MMITYJIbCa 37eKTPOHa Ha 3ajaHHoe | YK-2.3.1

HaripaB/eHUe
4) BenmurvHy MOMeHTa UMITYJIbCa 37IeEKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtseT: 1




YKaxuTe, 4TO Orpeze/isieT MarHUTHOe KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIN MexaHUYeCKUi MOMEHT 3/IeKTPOHA B aTOMe
2) DHepruo CTallMOHAaPHOTO COCTOSTHUSA 3/IEKTPOHA B aTOMe

83 YK-2.¥.3
3) BennurHy MOMeHTa UMITyJ/IbCa 371eKTPOHA B 33/laHHOM HarpaB/ieHUU
4) DHepreTUyecKre yPOBHU 3/IEKTPOHA B aTOMe
Otser: 3
B uectb Koro HasBaH 3¢(eKT paciiernyieHusi ypOBHell SHepruu aToMa BO
BHeLLIHEeM 3/1eKTPUYEeCKOM I10J1e?
1) DuiHIITelHA U e Xaaca
84 | 2) llITapka YK-2.3.1
3) OTTHHICray3eHa
4) AapoHoBa-boma
Otser: 2
Kak Ha3bIBalOT JIMHUM B CIEKTpe KOMOWHAI[MOHHOTO pacCesHUsi C
4aCTOTaMM, MEHBLIMMU YaCTOThI [1aJjatolero ceera?
1) Opan)XeBbIMU CITyTHUKaMH
85 | 2) AHTHUCTOKCOBBIMY CIIyTHUKaMH YK-2.3.1
3) CTOKCOBBIMHU CITyTHUKAMU
4) AHTaroHUCTUYECKUMH CITyTHUKaMU
Otsert: 3
[MosichuTe r3UYeCKUil CMBIC BOJTHOBOW (DYHKLIWU.
1) BosiHOBasi PyHKLIMS MPOTOPLIMOHA/IbHA SHEPT UM YaCTULIbI
2) IlpousBeseHue BOJHOBOM (YHKLUMU Ha KOMILJIEKCHO-COMPSDKEHHOe
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHAPY KeHUST YaCTHUI[bI
86 | 3) BonHoBas GyHKIMsS 00paTHO TPOMOPLMOHANbHA [yuHe BoyHBI fe | YK-2.3.1
Bpoiins
4) BosHoBass (GyHKUMs TipefcTaBisieT co00M KWHeMaTUYeCKUM 3aKoH
JIBIDKEeHUsSI MUKPOUaCTHIIbI X = X(t) B HesiBHOU hopme
OtBer: 2
Bribepute BepHYI (OPMYIMPOBKY COOTHOIIEHHS HeOTpe/e/eHHOCTek
[etizeHbepra.
1) AE-At>h
87 | 2)Az-At>h YK-2.3.1
3) Ap-Am > h
4) Ay-At > h
Otsert: 1
YKakuTe, Kakue yacTHULIbI IB/ISIIOTCS (hepPMUOHAMMU.
1) DnekTpuyeCcKy 3apsyKeHHbIe YaCTULIbI
38 2) OneKTpUYeCKH HerTpasbHble YaCTHUL[bI VK231
3) Bce vacTuiipl € NO/yLie/IbIM CITUHOM o
4) DneKTpUUecKy 3apshKeHHbIe YaCTHULbI C LeJIbIM CITHHOM
Otsert: 3
Kak Ha3blBaeTcs TBepjoe Teso, Y KOTOPOrO Ba/leHTHasi 30Ha IMOJHOCTBIO
3aro/IHeHa, 30Ha TPOBOAMMOCTA — TIOMHOCTBIO CBOOOJHA, a IIMPHUHA
3arpelleHHON 30Hbl Be/lMKAa I10 CPaBHEHWIO C SHEprueil TeryloBOro
[BUKeHUs?
89 | 1) [IpoBoaHUK YK-2.3.1

2) [InaneKTprK

3) [MonyripoBoAHUK

4) IIprMeCHBIN NOMYIIPOBOJAHUK
Ortser: 2




Kakyro pasmepHOCTb uMeeT nocrosiHHas [lnanka B cucrteme CH?

1) Ik c
2) Ix/c
90 3) Thi/m YK-2.3.1
4) x/>B
Ortsert: 1
OueHure, KakOoM CMBICJI MMeeT COOTHOLLIeHMe Heolpe/eleHHOCTen
[eitsenbepra /i1 SHePruM uacTULBI UM BpeMeHU IpeObIBaHUSI ee B
COCTOSIHUH C JJaHHOM 3Hepruen?
1) DHeprus NpsMo NpoNopLMOHaIbHa BpeMeH!
91 2) DHeprust 0OpaTHO MPOTIOPLIMOHA/IbHA BpEMeH! VK231

3) OHeprusi U BpeMsi MOTYT ObITb H3MepeHbl OJHOBPEMEHHO CO CKOJIb
YTOJHO BBICOKOW TOYHOCTBIO

4) UYem Oosbllle  HeONpPeJeJeHHOCTb  SHEPrHH, TeM  MeHblle
Heorpe/|e/IeHHOCTb BpeMeH!

Otsert: 4

Kak Ha3biBaeTcsi COCTOsIHMe 3/IeKTPOHa B aTOMe, COOTBETCTBYHOLL[ee
MUHUMAa/JbHOMY BO3MOXXHOMY 3HAUEHUIO €r0 SHEPrUu?

1) Bo30y»xieHHOe CoCTOsTHHe

92 | 2) MeTtacTabWIbHOE COCTOSTHHE YK-2.3.1
3) OCHOBHOEe COCTOsIHHE
4) BaneHTHOe COCTOsIHUE
Ortser: 3

B uem 3aktoyaeTcs TyHHebHBIN 3¢ deKT?

1) B Bo/IHOBOM XapakTepe JABWKEHHsS MHUKDPOUACTHI[bl B TEPUOJUUECKOM
roTeHLae

2) B KOpIyCKy/IIPpHOM TIOBEe/IEHHUH 3/IEKTPOMarHUTHOTO W3y4YeHUs TIPU
TIPOXOXKJAEHNUH ero yepe3 y3Koe OTBepCTHe

3) B HaxoXAeHWW YaCTHUIlbl Cpa3y B HECKOJILKMX TOYKaX MPOCTPaHCTBa
OJJHOBPEMEHHO

4) B mpoX0>kZieHWd MHKPOUYACTHIIbI uepe3 MOTeHIMaIbHbINA Oapbep, Korja
SHepTHs YaCTULIbI MEeHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 YK-2.3.1

Kakve nofBrkHble YaCTULIbl WM KBa3MUaCTHULbl SIBJISIOTCS HOCHUTEISIMU
3apsifia B IOJIyIIPOBOJAHUKAX?

1) DneKTpoHbI

94 | 2) IlpoToHbl YK-2.3.1
3) ONeKTPOHbI U AbIPKU
4) Vlonsl

Ortser: 3

[TepeueHb TeM KOHTPOJILHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBEI
oOyueHwusi, mpe/icTaB/ieHbI B Tabmuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne /i1 | ITepeueHb KOHTPOJIbHBIX PAabOT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpejesislol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[uMX STanbl (OPMHUPOBAaHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHbIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TeKYILeT0 KOHTPOJISI yCIIeBaeMOCTH 1 TIPOMEXKYTOUHOMN aTTecTalii 00yJaroIxcst
I'YAIL




11. Metoauyeckue yKa3aHus it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. Meroauueckre yKa3aHWs [yid OOyUarol[uXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHWe JIeKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
rybokoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJYYMTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHUS, HOBEWIIINX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporjecce JieKI[Usi BHITIOSHSET MEeTO/0/I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBIN arrapar
KOHKpeTHOW 00siacTi 3HaHus, eé mpoOsieMbl, AaeT IieJbHOEe TMpe/CTaB/lieHHe O JUCLUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3y/IbTaThbl DU OCBOEHUM 00YYarOIIMMKCS JIEKIIMOHHOTO MaTepHaa:

- [OMyyeHWe COBpPEMEHHbIX, IIeJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpe/iesisieTCsl 11eJIeBOM YCTaHOBKOM K KaXk/10M KOHKPeTHOH TeMe;

- TIOJIyueHHUe OIbITa TBOPUECKOW PaboThl COBMECTHO C Mpero/iaBaTesiem,;

- pa3BuThe TMpo(decCHOHa/NbHO-Je/IOBBIX  KauecTB, J/OOBM K  TIpeaMery U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MBIIIIEHHSI.

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

- [Oofy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKalIlve robl;

- HAY4YMTbCsl METOAUYecKH o0OpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh MX B  Pa3/HUUHBIX
¢dbopmyMpoBKax);

- TIoJlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

JIeKI[MOHHBIN MaTepyual MOJKeT COTMPOBOXKAATHCS — JeMOHCTpal[iell  ClIalJjoB |
WCTIOb30BaHHWEM Da3/laTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/Ie/TbHBIX TEMATHK IO JUCLIUTIIUHE.

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid.
= JIEKLUU I10 pa3fesiaM COrsiaCHO Tab1. 3 u TeéMaM, COIJIaCHO Tabsn. 4.

11.2. MeToauueckre yKa3aHUsl [Ji OOy4YarolUXCS TI0 TMPOXOXKAEHWIO TPAKTUUYeCKUX
3aHATUN
[TpakTHyecKoe 3aHsITHe SIB/SIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aluu yueOHOTOo
Tiporiecca, 3aK/IFYaroIasiCs B BBITOJTHEHUH 00yYaroMMHICS 110/ PYKOBO/JCTBOM TIperio/jaBaTeris
KOMILIeKCa Y4eOHBIX 3aJlaHUll C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKUX OCHOB YueOHOH
JUCLITUTAHBI, IPUOOpeTeHs] yMeHU U HaBbIKOB, OTbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTHUUECKOTO 3aHATHS ZJisi 00yYalolerocs siBsieTCsl MPUBUTHE 00YYarolUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUECKOM [IesITe/TbHOCTH T10 MU3y4aeMO AUCLUTUIHE.
[TnaHupyemMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSTHIA:
- 3aKpervieHue, yriayOsieHWe, paclilMpeHVWe W JieTalu3alys 3HAaHWWA TIpU  pelleHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTe/IbHBIX CITIOCOOHOCTEH, CAaMOCTOSITE/TBHOCTH MBIIIIEHHS], TBOPUECKON
aKTUBHOCTH;
- OBJa/leHe HOBBLIMM MeTO/laMH W MeTOJUKaMH H3yueHUs: KOHKPeTHOW yueOHOMU
JTUCLUTITAHBL;
- BbIpAaOOTKAa CMOCOOHOCTH JIOTUUECKOTO OCMBICJIEHWS] TIOMyYeHHBIX 3HAHWWA  [iIs
BBITIOJTHEHUSI 3a/laHUM;
- obecrieyeHre palMOHAIBHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAYyaabHON (opM
o0yueHusl.

T[zeGOBaHI/IH K ITDOBEAEHUIO TTPDAKTHUYECKUX 3aHATUI



Metoguueckre ykasaHusl 10 OpraHW3allid U IPOBEJIeHUIO0 IPAKTUUYeCKWUX 3aHATUH, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM COZlep)KaTCs B CIeAYIOLIUMX yueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:

1. KoBanenko N.N., Kotmukos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., ITpununko
B.K., PytekoB E.B., IlapeB FO.H. Mexanuka. Kone6anusi u Bonsbl. TepmoguHaMuKa: cOOPHUK
3agau. — CI16.: T'YAII, 2018. — 67 c.

2. Anppees B.M., Kosanenko MN.M., Kotmkos E.H., Kpektynosa WN.II., JlaBpoBckas
H.IL., JlutBunoBa H.H., HoBukoga FO.A., [1epymmnHa M.O., I1pununko B.K., Tepewjenko I'.B.,
Xonopunos A.H., Lapes F0.H., Iludpun b.®. SnekrpruuectBo. Marretusm. OnTrika: cOOPHUK
3azgau. — CI16.: T'YAII, 2019. — 78 c.

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotimukos E.H., JlaBpoBckas
H.II., [Tepeymmna M.O., ITonos [I.A., [Ipumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lludpun b.®. KeanroBass ¢wusmka: cOopHUK 3amau. — 2-e u3g., gor. — CII6.: TYAIT],
2023.-60 c.

MeToanueckre yKasaHWs TIO TIPOBEIEHWI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHATUSX COZIepP)KaTcs B CAeyHOIIMX YyueOHBIX TOCOOUsiX, Tpe/CTaB/leHHbIX B OubOIMOTEKe
I'YAIL:

1. Anppee B.M., Bunauuenko B.FO., T'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckass H.II., TlomoB [J.A., TIlpomkmn C.C. Mexanvuka. KonebGaHusi ¥ BOJHBI.
TepmoguHamuKa: c6opHuK 3azau. — CI16.: TYAITL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., luppun b.®., L{ape FO.H. DnektpomarHeTu3m. BosiHoBast onTrka: cOOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

3. Eropos M.IO., KoBanenko M.U., KotiukoB E.H., JlaBpoBckas H.II., Jlobanor B.B.,
Hogsukosa FO.A., IIpumunko B.K., Pytekos E.B., Llapes FO.H. KBaHToBas onrvka ¥ KBaHTOBAast
MexaHUKa: COOpHUK 3a/iau /11 KOHTPOJIbHBIX paboT 1o ¢usuke. — CI16.: T'YAII, 2024. — 30 c.

11.3. Metoauueckure ykasaHUs [ijis OOyuaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosHeHUs1 J/1abopaTopHBIX paboT oOydYaroLuiics [J0/DKeH yriayoutbs |
3aKpernuThb 3HAHUS, TPAaKTUYeCKre HaBBIKM, OBJAJIeTh COBPEMEHHOW METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOW XapaKTepUCTHUKOM o0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSTHH.

BeirosiHeHre /1ab0paTOPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UaCThIO
V3yueHUsl [JUCLIUTUIMHBI, OrpefieisseMOi yueOHbIM II7IaHOM, U OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLIM pelleHre CJIeIyIOIMX OCHOBHBIX 33/la4 00yJaroiierocs:

- mpuobpeTeHHMe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJieHMA U  0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCL{UTIMHEI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, TOyuYeHHbIX Ha
JIeKLSIX;

- TIoJiyyeHHe HOBOM MHGOpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATENIbHOM  paboThl  C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHvie ¥ TpeGOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPAaTOPHBIX pPabOT TpHUBe/eHbl B
C/lefyIoUX Toco0usix, uMmeroluxcs B 6ubmoreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiisLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. Hosukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.
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[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUMU C
yTBepXK/IEHHbIM KaJleHJapHbIM TulaHOM. Ha kKaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: TepBOe IIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMeHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliuTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCYIL[eCTBJ/IsIeTCsT 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

o Havasa paboTel B 1abopaTopru 00ydaroMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcaledl AaHHOTO hakTa B BUJEe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBINOJIHEHUIO SKCIIeEPUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0y4YaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYMUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKON (Ha iucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTB/ISIeTCSl PYUKOM (IapUKOBOM, KallW/UIIPHOU WU
resieBoit). Vcronb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IIOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKOB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MNOCAeyHOIIUM [10TyYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/Ablid OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiiKe
CoJieprKaThb C/IefyHoLye pasjesibl:

1. Lens pabotbl. ®OpMyIHpPYeTCS B CTPOTOM COOTBETCTBHM C yueOHO-MeTOAMYeCKHM
rocobuem.

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHabHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTanv3aliii BHeIlIHero Br/ia prubopoB).

3. PacuétHele (¢opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKre
BBbIpa)KeHUsI, UCTIO/Ib3yeMble /s 00paboTKY IMIMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. POpMyJIbl, UCIIOIb3yeMble s
BBIUKC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasjene npUBOAATCS BCe
IMITMpUYEeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TaK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3UMpOBaTh UX B
BHU/ie Tabauil ¢ cob/Tr0/ieHreM TpaBU/l OKPYTJ/IeHUs U yKa3aHUeM 3Havalux [udp.




5. TIpumeps! pacyetoB. IpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To Kaxkaoi paboueii hopmye.

6. BbluncsieHre TOTpeIIHOCTe. YKa3biBalOTCs (OpMysbl il pacueta abCOMFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHS NTOTPELIHOCTeN JJ11 NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM C
WCII0/Ib30BaHMEM  CITELIMaTM3UPOBAaHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCS:

- TIOAMUCH ocel (C yKa3aHHeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoKCUMHUPYIOLUX MIPSIMBIX;

- oToOpa)keHHe JOBEPUTETbHBIX UHTEPBAJIOB (TTOTPEILTHOCTeN) /it O[HOW WA HECKOJTBKUX
TOYeK.

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX [aHHBIX C TaOJMUHBIMA (CIIPABOYHBIMK) 3HAUEHUSMH WU
TEOpeTUUeCKUMU pacueTamMd. [IpM HaauuMy 3HAUUTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel NPOBOAWINMCH PasHBIMU METO/aMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMHu. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopaTtopHOil paboTe TpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM HW3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHuH JOKeH Co/lepKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JjabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMYECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofasareis;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HCTO/b3yeMbIX  MpUOOpOB
(HaumMeHOBaHWe, pabouMii /[uana3oH, K/IacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHNUH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/aBatesis U 00yJaroIerocs.
[TpoTokos 6e3 MoAMUCH TIperoiaBaTeisi MPU3HAeTCsl He/leCTBUTeTbHBIM.

TutynbHelid  UCT  OGOpPMIISIETCS  COTJIaCHO  TpeOOBaHWsM, pa3MeIléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIeP>KaTh:

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOoThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKUM TI0COOHeM;

-  ®.U.O. nperniogaBaTtens 1 00yuarolerocs,

- HOMep yueOHOU TPYIIIbI;

JlaTy 3allUThI.

11.4. MeToauueckre yKa3aHus /st 00yUaroUXCsl TI0 TIPOXOXKIAEHUIO CaMOCTOSITe/TbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICs BBLIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPY METOJUUECKOM DYKOBO/CTBe TIperojaBaTesiss, HO 0e3 ero HermocpejCTBeHHOrO
yuacTHsl.

Iy obyyarouuxcsi Mo 3a04yHOM (Gopme 00yueHUsT BBITIOJIHEHWE KOHTPOJBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISI YCIIeBaeMOCTH M CAaMOCTOSITe/TbHOW pabOTHhI.



B mporjecce BBITMO/IHEHMSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1jesiecoobpa3sHoe IJIaHMpoBaHKe pabouero BpeMeHH, KOTOpOoe 103BOJIsIeT eMy pa3BUBaTh YMeHUs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alu TNpuoOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHN
YPOBEHb YCIIEBa€MOCTH B T€pyoj; OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCKUMU ~ MaTepvajiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIBJISTFOTCS:

- yueOHO-MeTOAWYECKUI MaTepuast To AUCIUTUINHE;

- MeToAHMuecKHe yKa3aHWs IO BBIIIOJTHEHHIO MPaKTHUeCKnx pabor;

- MeToJWuecKHe yKa3aHWs 0 BbIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. Meroanyeckre Yyka3aHus [jisi OOyuarOIMXCsS T10 TPOXOXJEHUIO TeKyIero
KOHTPOJIsl YCIIeBaeMOCTH.

TekylmMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHWU
00yyJaroImyxcs, OCyIIeCTB/IsieMblld B TeUeHHe CeMecTpa C IieJIbI0 OLIeHMBAHHUS X0Jja OCBOEHHS
JVCLIATI/IUHBI.

K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJIsE OTHOCATCS: YCTHBIMA OMpOC Tperno/aBaresieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allliTa OTUYeTOB MO JabopaTOpHbIM paboTam.
MepornpusaTrie TeKylero KOHTPOJ/ISI IPU3HAETCS YCIElIHO IMPOWJEeHHbIM MpPY YCIOBUU CauM
o0yuaroIMMcsi Ha MOMEHT TIpOBejleHUs TeKYI[ero KOHTpOJsi He MeHee 25% sabopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJI0BJIETBOPUTEIIBHO».

OOyuaroipecsi, MMeIOIIye aKaJeMUUYecKyl0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TPUUYMHBI WKW HeYZOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IyaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJII YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /Il [IONycKa K
sk3aMeHy/auddepeHIIMPOBaHHOMY 3aueTy 10 yueOHOW AWCOUIUIMHE BO BpeMsi TPOXOXK/eHHUs
MPOMe)KYTOUHOM aTTecTal|uH.

11.6. MeToauueckue ykKasaHUs [Jisi 00yJarOLIUXCS 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTaliu.

[MpomexyTouHasi ~ aTTecTaluss  OOydYawIMXCs  TpeAyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/bHBIX pe3y/bTaToB 00yueHus mo gucuuruiniHe. OHa BK/IIOUaeT B
cebst:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAyYeHHbIX OOYydYarolMMcsi B TIpoLjecce
M3yueHUsi BCell AUCLIMIUIMHBI WU ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pellleHus] NPakTUUeCKWX 3a/ay. OJK3aMeH, KakK MpaBuio, MPOBOJAWTCS B
Nepuo/i SK3aMeHaLlMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOPOILO», «y/I0B/JI€TBOPUTELHO», «HEY/I0B/1€TBOPUTEIHHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaromyMcs TIpy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/Iel0BaTe/TbCKMX PabOT U MPOX0XK/A€HUU MPAKTHK C aTTeCTaLlMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBust nonyueHUs JoMycKa K MPOXOXK/EHUIO0 IPOMEXKXYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkTe 11.6.2. nannon PIT/I.

11.6.1. bannbHO-perTUHrOBasi cUcTeMa ¥ (POpMUPOBaHKEe UTOTOBOM OLIEHKU.

PernameHT mnpoBefleHMsT TeKyLero KOHTPOJIS, IIPOMEXKYTOUHOM arTecTaluM |
OLIeHMBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxe [TonoxxeHnem o mozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriimHe «®Pusuka» B cemecTtpe coctaBmseT 100
0ansoB, U3 KOTOPBIX:



- MakcuMarnbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripesienieHre 6asyioB 10 BUJaM yueOHOM JiesiTe/TbHOCTH ornucaHo B Tabi. 20);
- MakCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6anios.

Tab/mja 20 — PacripeienieHre 6a/iioB TEKYII[ero KOHTPOJIS

No Bug yueOHOI esTe/TbHOCTH MakcuManbHbIHN 6at
1 | JlabopaTopHbie paboThbI 40
2 | [IpakTHUeckue pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcnoBus fonycka K MPOMeXyTOYHOM aTTeCTaljiu.

O06s13aTeTbHBIM YCIOBHEM IS TIOJIyueHUsl IOMycKa K 3k3ameHy/anuddepeHIIPOBaHHOMY
3auéTy SIB/ISIETCSl YCIIelliHas c/jlaua He MeHee 75% /ab0OpaTOPHBIX U MPaKTHUECKUX paboT, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlLleHKOM He HIKe
«y[IOBJIETBOPUTE/ILHO». JIWIla, He BBINOJHUBIIME [aHHble YCJIOBMS, He J[OIyCKarTCsI K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCd MMEHIMMU  aKaJeMUUYecKyr 3a/l0/KeHHOCTD,
KOTOpYIO HeOOXOAMMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 moy4eHusi UTOTOBOM OLIEHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBIMOJIHUTSE ¥ 3aUTUTH 100% s1ab0paTOpPHBIX U MPaKTHUeCKUX pabor;
- Habpatb He MeHee 5 6a/uioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHUpPOBaHHe B cuctemMe LMS
I'YAIL

[Ipy HeBLITIOJIHEHWM XOTs1 ObI OHOTO W3 JaHHBIX YCIOBUN MakKCHMaJbHasi UTOroBast
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHIPOBaHHOM 3auéTte, He
MOJKET IPeBbILIAaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /Ba TeOPeTHUeCKMX BoOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asijioB KaXk/bli) ¥ OAHY pacuéTHyIO 3ajauy (OLleHHWBaeTcs MakcumyM B 10
6annoB). WToroBasi orjeHKa 1o AUCLMIUTMHE (HOPMHUPYETCs TIyTéM CyMMHPOBAHUSI C€MeCTPOBBIX
M 9K3aMeHallMOHHBIX 0a/l/loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMUYeCKylo IIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabmwiia 21 — I1lkasa mepeBo/ja UTOTOBOH CYMMBbI 0asl/IOB B OIIEHKY

WTorosasi cymma 6asiioB OneHka
85—100 «OT1nyHO» (5)
70 — 84 «Xopo1io» (4)
55-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHO» (2)
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