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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

[Ipotokom o 20 r. Ne
3aB. kadenpoii M.B. Apkynuc

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3aceqanuu kadeapsl Ousznuku

[IpoTokom o 20 r. Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapsr Ouszuku

[Iporokon ot 20 1. Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeaper Ouzuku

[Iporokon ot 20 1. Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[enstMmu OCBOCHUS TUCHUTUIHHBI «(PU3UKAY SIBISIOTCS: OBJIaJIcHUE 0a30BBIMH 3HAHUSIMU
OCHOBHBIX (PM3UYECKHX 3aKOHOB W METOJIOB KIJIACCMYECKOW W COBPEMEHHON (U3MKHU AJis
ycremHoro (GOpMUPOBAHUS M Pa3BUTHS OOMICTPOPECCHOHAIBHBIX KOMIIETCHIIMH MO BUAAM
npoecCHOHANBHOM  NEATENBbHOCTH B  O0JIACTH CHCTEeM U CPEICTB  aBTOMAaTHU3allUU
TEXHOJIOTUYECKUX TPOLIECCOB

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucnummuaa @u3uka BXOIUT B 0a30BYI0 4YacTh y4eOHOTO IJIaHa 00pa3oBaTeIbHON
MIPOrPaMMBI.

Jns  u3ydeHWss  JUCHUIUIMHBI  HEOOXOIWMBI  3HaHUS  (YMEHHs,  BJIAJCHUS),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

«Dusukay, «Maremarukay, «MHpopMaruka» Ha 0aze cpeaHero (IMOJTHOTO) OOIIETro
o0OpazoBaHusl.

3HaHus (YMEHMs, BJIQJCHUs), [TOJIyYEHHBIE [P U3YYEHUU JAHHON JAUCLUUIUIMHBI OyAyT
HEOOXOUMBI 17151 U3YUCHUSI JUCIUILITIH/TIPAKTHK:

Teopernueckas MexaHHuKa

besomnacHOCTh KU3HEAEATENbHOCTH

DNEeKTPOTEXHUKA U AIEKTPOHHUKA

Jletanu mMamiuH

Mertposnorusi, cranaapTi3anus, cepTuduKanus

MexaHuKa CIUIOLIHON Cpebl

Teopust MamuH 1 MEXaHU3MOB

ConpoTHuBiIeHHE MaTEPUAJIOB

3 Komnerenuuu ody4aromierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pesynprare ocBoeHus aucuuIUIMHBL «®Pu3nuka» oO0ydaromuiics IObKeH o0najarhb
CJIEYIOIIMMH KOMIIETECHIIUSAMMU:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

OIIK-1 — cnocoOHOCTBHIO NMPEACTABIATH AJeKBATHYI) COBPEMEHHOMY YPOBHIO 3HAHMIi
HAYYHYI0 KapTHHY MHPa HA OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHHH, 3AKOHOB U METO/10B
€CTeCTBEHHbIX HAYK H MATEMATHKHU

3Harb — OCHOBHBIE MOHSTHS M 3aKOHOMEPHOCTH (PU3HMKH, CYIIHOCTh IMPOLIECCOB U
SIBJICHUH, IPUBOJSAIIUX K IOHMMAHUIO COBPEMEHHON HAYYHON KapTUHBI MUPa

Ymerh — IIOHUMaTh COBPEMEHHYK) HAy4YHYH) KapTUHY MHUpa C TOYKH 3pEHUs
KJIACCMYECKON (DM3MKHU M KBAaHTOBBIX MTPE/ICTAaBICHUIM

Braners —  TOJHOCTHIO C(HOPMUPOBAHHBIM TMPEJCTABICHUEM U MMOHUMAaHUEM Hay4dHOU
KapTHHBI MUPa, aJICKBaTHON COBPEMEHHOMY YPOBHIO 3HAHUN




4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

OO01mas Tpy10eMKOCTh TUCHUTUTHHBI COCTaBIsIeT 15 3aueTHbix enunull 540 akajl. 9acoB, B TOM YHUCIIC:
— KOHTakKTHas pabota — 42,8 akaj. 4acos:

— ayautopHas — 36 akaj. 4acoB;

— BHeayJIuTopHas — 6,8 akaJl. 4acoB
— camMocTosTenbpHas padora — 475,9 akan. yacos;
— TMOATOTOBKA K 3K3aMeHy — 17,4 akaj. yaca;
— TOATOTOBKA K 3aueTy — 3,9 akaj. yaca
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1. Mexanuka 1
1.1. Kunemaruka| 1 0,5 30 [IpopaGoTka  nexuui,| BrinonHenue u 3amura OIlK-1
MOCTYNaTeIbHOTO u U3YyYeHUE nabopaTtopHoOit paboThI
BpAIIaTEIbHOTO JBUKCHHUS TEOPETUIECKOTO "I[IpuMeHEHHE 3aKOHOB
1.2. Jmaamuka 1 0,5 2/21 0,2 25 Marepuana, MOJArOTOBKa|COXpaHEHUs JIs OIIK-1
MOCTYIATEIILHOTO u K  BBIIOJIHCHHUIO ¥ |OMPENIEICHHS CKOPOCTH
BpAIaTeIbHOTO JBUKCHHUS 00paboTka pe3ynbTaToB|moieTa myau',
1.3. 3akoHBI COXpaHEHHUS B 1 0,5 221 1 21,8 |mabGopatopHbIX padoT, «HMccaenoBanue OIlIK-1
MEXaHUKe pelieHue BpaIaTeIbHOTO JIBHKCHHS
1.4, Mexanndeckue| 1 1 30  |MHIMBHIYalbHBIX TBEPIOTO TeJa BOKPYT OIIK-1

KoJIeOaHMS U BOJHBI

KOHTPOJIbHBIX PaboT

HETMOABUKHOU OCH»

. BeimosiHeHMEe KOHTPOJIBHOU
pabotsl Ne 1 "MexaHnuka.
MonexynsapHas pu3uka u
TepMOJIMHAMUKA",




AynutopHas = }E
KOHTaKTHas paboTa ‘% g =
Pazzen/ rema g (p axaz. Hacax) °§ 5 | Bux camocrosensHoii Popwma TEKYLIEro KOHTPOIA o =
> & YCIIEBAEMOCTH U 3B
JVCLIATUTHHEI & o B w S = paboThI " < o
= § = == 3 2 IPOMCIKYTOUYHOHN aTTSCTAIlNH ;
1R IR ERRE :
= g3 =8 O
(@
Hroro no pazneny 1 2,5 4/AN 1,2 106,8 1 maboparopHuasi padora, 1
KOHTPOJIbHas1 padoTa
2. Monekynsipaas ¢u3MKa H 1
TEPMOJMHAMHKA
2.1. Cratuctuueckas pusuka u 1 0,5 30 [IpopaGoTka  nexuui,| BeinonHenue u 3amura OIIK-1
MOJIEKYJISIPHO-KMHETHYECKast U3yueHue nabopaTopHOil paboThI
Teopus TEOPETUYECKOTO "OnpeneneHue nokasaremis
2.2. TepmoauHaMuKa 1 1 2/21 0,2 28 MaTepuaia, MOATOTOBKA|aauadbaThl Y METOJIOM OIIK-1
kK  BemosHeHuto ¥ |Knemana u Jlesopma'.
o0paboTka pe3yibTaToB|BrinoaHenne koHTponbHOM |OITK-1
nmabopaTopHbIX  pador,|padboTsl Ne 1 "Mexanuka.
peleHue MornexymsipHas pusmka u
WHJBHTyJIbHBIX TepMOJuHaMHKa"
KOHTPOJIbHBIX PaboT
Hroro no pazneny 1 1,5 2121 0,2 58 1 1adopaTopHas padora, 1
KOHTPOJIbHas1 padoTa
3. DJIEKTPUYECTBO u 1
MarHeTH3M
3.1. Onekrpocratuyeckoe| 1 1 0,2 15 [TpopaboTka  sekuwuid, | BrimonHeHne u 3ammra OIIK-1
1oJie U3Yy4EHUE nabopaTopHOil paboThI
3.2. DNEeKTPOCTATHIECKOE 1 0,5 0,2 10 TEOPETHIECKOTO "Pacmupenue npenena OIIK-1
110JI€ B BEIIECTBE MaTepHaia, MOJArOTOBKA|U3MEpPEeHUs aMIepMeTpa u
3.3. ITocTossHHBIHN 1 0,5 421 10 K BBITTIOJTHEHUIO U |BOJIBTMETPA IIOCTOSTHHOTO OIIK-1
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ANEKTPUYECKUIN TOK o0paboTka pe3ynbTaToB|TOKa". BolmonHeHue
3.4. MarauTHoe TIOJNI€ B 1 1 0,2 10 1abopaToOpHBIX  padoT,|KOHTPOJIbHOM paboTel Ne 2 |OIIK-1
BaKyyMe€ U B BEUIECTBE pelienue "DNEeKTpUYECTBO U
35. DJIeKTpOMarHuTHast 1 0,5 15 HHIUBHAYaIbHBIX MarseTusm. BonHoBas OIIK-1
VHIYKIUS KOHTPOJIbHBIX paboT onTuka"
3.6. DJIEKTpUYECKHUE 1 0,5 20 OIIK-1
KoJ1e0aHusl ¥ IepEMEHHBIN TOK
HToro no pasgeny 1 4 4121 0,6 80 1 naGoparopHas pabota, 1
KOHTpOJIbHAsI paboTa
Hroro no xypcey 1 8 10/81 2 2448 IK3aMeH, 2 KOHTPOJIbHbIE
padoThI
4. BonnoBas M KBaHTOBas| 2
OTITHKA
4.1. OJeKTpOMarHuTHele| 2 0,2 17,1 |[IpopaboTka  nekuui, BeimoaHeHue u 3ammra OIIK-1
BOJIHBI U3y4eHUe nabopaTopHOi paboThI
TEOPETUYECKOr0 "OnpeneneHue JUIMHbI
MaTepuala, MOArOTOBKA|CBETOBOM BOJHBI H
4.2. Wntepdepenuust| 2 1,3 | 0,5/0,5U1 20 K BBIIOIHCHUIO M| XapAKTCPUCTHK OIIK-1
CBETOBEIX BOJH 00paboTka pe3ynbTaTOB |AU(PPAKITMOHHON pereTKu" .
43. Jluppakuus  CBeToBBIX| 2 1 2N 1 20 nabopaTopHBIX  paboT, | BeIoNHEHHE KOHTPOIBHON  [TTK-1
BOTIH penieHue paboter Ne 2
4.4. KBaHTOBas ONTHKA 2 2 0,5 20 MHIMBHyaIbHbIX "NEKTPHHECTEO H OIIK-1
KOHTPOJILHBIX PadoT MarHeTu3M. BomHoBast n
KBaHTOBAsl ONTHKA"
HTtoro no pasneny 4 45 | 32,51 1 771 1 nadopatopHas pabora, 1
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KOHTPOJIbHasi padoTra
5. KsanrtoBas, aToMHas1 Hu 2
saepHas pu3nKa
[IpopaGoTka  nexuui,|BrinmonHenue u 3ammura
5.1. KBanToBas MexaHHKa 2 0,4 1 40 HBYIeHHe ?a60paTOpHHX pabor OIlK-1
TEOPETUIECKOTO Omnpenenenue riiaBHbIX
Marepuaia, MOJArOTOBKA|KBAaHTOBBIX YHCEIl
5.2. ®u3uKa aToma g 0.4 3/1,51 40 K BBIIIOJTHEHUIO u B036y)KI[eHHLIX COCTOSIHUM OIIK-1
00paboTka pe3ynbTaTOB|aToMa Bojoposa'.
nabopaTopHbIX  paboT,|BeimoaHeHre KOHTPOIHHON
penieHue uHAUBHUA. | paboTsl Ne 3 "KBaHTOBas,
KOHTPOJIbHBIX paboT aToOMHas U siiepHas puznka”
[IpopaboTtka  nekiuii, | BeimonHenue u 3amura
U3Yy4EHUE nabopaTopHOil paboThI
5.3. SInepnast dusnxa 2 0,5 2 40 |teopernyeckoro "Omnpenenenue OIIK-1
MaTepuaina, MOArOTOBKA|MaKCUMAallbHOM 2Hepruu [3-
5.4. ®usuka >IEMEHTAPHBIX 2 0,2 34 K BBITIOTHEHHUIO Y |9aCTHI] ¥ HICHTUDUKAIINS OIIK-1
qaCTHI 2t COBPpEMCHHAA 00paboTka pe3ysbTaTOB|paJlOAKTUBHBIX
(husndeckas KapTHHA MHUPa nmabopaToOpHBIX  padoT,|mpenaparos". BeimonHenne
pelieHue KOHTPOJILHOM paboTs! Ne 3
AHIUBUYAITBHBIX "KBaHTOBas, aTOMHas U
KOHTPOJIBHBIX paboT snepHas pusuka'
Hroro no pazneny 2 15 | 5/1,5M 1 154 1 naboparopHnasi padora, 1
KOHTPOJIbHAs1 padoTa
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Hroro no kypcey 2 6 8/41 2 231,1 3ader, 1 KOHTpPO/IbHAA
pabora
HToro no gucuumninHe 1-2 14 | 18/121 4 475,9 23K3aMeHa, 3a4eT, 3
KOHTPOJIbHbIE PadoThI




5 O0pa3oBarejibHbIE TEXHOJIOTHH

[Ipu peanuzanmu pa3iIM4HBIX BUAOB y4yeOHOU paboTbl Hambonee 3PPEeKTUBHBIE
pe3ynbTaThl OCBOEHHUS JUCHUIUIMHBI «®Pu3ukay [alT TpaAULMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOJIEeMHOro  OOydeHHs, WHTCPAaKTUBHBIE  TEXHOJOTHH,
H(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH.

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa3oBaTeNbHOTO  MpOLlecca, MPEANONAraIlyl0 MPsIMYI0  TPaHCISALMUI 3HAHUA  OT
IpenoJiaBaTess K CTyIEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapaKTep.

@opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKIHUs - [OCIENOBATEIbHOE HM3JIOKEHHE Marepuaisa B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

CeMuHap — Oecezia rpenojjaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH 1O KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
pPEKOMEH1yeMOl 00513aTeIbHON U IOMOTHUTEIBHOMN JTUTEpaTyphl.

[IpakTryeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHHA M HABBIKOB IO
MPEJIOKEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opranuzanus yaeOHOH pabOThI C pealbHBIMH MaT€pUATbHBIMU U
UH(OPMALIMOHHBIMU O0OBEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMHU MOJIEISIMHU
peaTbHBIX 0OBEKTOB.

2. Texnonmoruu npobIeMHOr0 OOy4YeHHUS] — OpraHu3alus o0pa3oBaTeNBLHOrO Mpolecca,
KOTOpas MpearoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOJIEMHBIX
CUTYalMi ISl CTUMYJTUPOBaHMSI aKTUBHOM MTO3HABATENIBHOM AEATEIbHOCTH CTYICHTOB.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpoGnemHas neknust — U3JI0KEHUWE MaTepuaa, IMpearoyiaraloliee MOCTaHOBKY
NpoOJeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C Pa3IMYHBIMU MOJAEISMH WHTEPHpPETAlMA U3y4aeMOoTo
MmarepHaa.

[IpakTnueckoe 3aHaTHEe B (GopMe NPAKTHKyMa — OpraHu3anus ydeOHoM paboThl,
HalpaBJIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HaBaTEeNbHOW 3agauu, TpeOyromeil oT
CTYZICHTa IPUMEHEHHS KaK HayIHO-TEOPETUIECKUX 3HAHUI, TaK M IPAKTUICCKUX HABBIKOB.

3. lHTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTeNbHOrO Mpolecca, KOTopas
IpeJnoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBareslbHOro pesynbrata. Hapsny co
CHECIMATM3UPOBAHHBIMA ~ TEXHOJIOTHSIMH ~ TaKOTO  poJa  TPUHIUI  HHTEPAaKTUBHOCTH
NpPOCIEXHUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENbHBIX  TEXHOJIOTHH.
HMHTepakTUBHOCTh MOAPA3ZyMEBAET CYyOBEKT-CyOBhEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca 1, Kak clieicTBUE, OPMHUPOBAHUE caMOpa3BUBaroLIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEeJIbL.

@opMbl yueOHBIX 3aHATHH C MCIOJIB30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHIA:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—TIPOBOKAIMs (M3JI0’KEHHE MaTepHaja ¢ 3apaHee
3arIaHUPOBAHHBIMU OITUOKAMH), IEKIUA-0ece 1a, TeKIUs - TUCKYCCHS.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJeMbl, BBISABICHHE MHEHWH B Tpymnmne (MEXTpYyNIOBOH IHalor, AMCKYCCHS KakK CIIOp-
JIAAJIOT).

4.  HHpOopMalMOHHO-KOMMYHHUKAIIMOHHBIE  OOpa30oBaTelIbHbIE  TEXHOJOTHH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEIMaTM3HPOBAHHBIX



@opmMbl  YyYEOHBIX 3aHSATHH C HCIOJB30BaHHEM HH(DOPMANMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlekuus-Buzyanuzanuss — H3JI0KEHUE COACP>KAHUS COIMPOBOXKIACTCS MpE3eHTAIUei
(memoHcTparuel y4eOHBIX MaTepUajioB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- ¥ BUICOMATEPHUATIOB).

[IpakTnueckoe 3aHsATHE B (GOpME TMPE3CHTAIMM — IMPEACTABICHUE PE3YJIhTATOB
MIPOCKTHOM WJIM HCCIIEIOBATEIBCKON ACSATEIHHOCTA C MCIOJIb30BAaHUEM CHEIUATM3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.

6 Y4eOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

[Ipunoxenue 1

7 OueHo4YHbIe CpeACTBA /ISl IPOBeAeHHUs IPOMEeKYTOUHOM aTTecTaluu

[Tpunoxenue 2

8 YueoHo-MeToMYecKoe U HHPOPMALTMOHHOE o0ecnedyeHrne TUCHHIIINHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTypa:

1. demunuenko, B.1. ®usnka [DnekrponHsiit pecypc]: yuebnuk / B.W. Jlemunuenko, 1.B.
Hemumuenko. — 6-¢ u3a., nepepad. u gom. — M.: UHOPA-M, 2016. — 581 c¢. — Pesxxum joctyrma:
http://new.znanium.com/bookread?.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysuenoB, C.M. ®usuka: Mexanuka. MexaHudeckne KoieOaHUS ¥ BOJHBIL.
MonekynspHas ¢usuka. TepmoauHamuka [DneKTpoHHBIM pecypc]: Yuebnoe nocobue / C.U.
Ky3Henos. - 4-e u3a., ucnp. u jpom. - M.: By3osckuii yuebnuk: HUL] MHOPA-M, 2014. - 248 c.
— Pexxum nmocrymna: http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-
101026-6

3. Ky3nemnos, C.1. ®u3uka: OCHOBBI 2JEKTPOAMHAMUKU. DIIEKTPOMATHUTHBIE KOJIEOAHUS U
BOJIHBI [DneKTpoHHbIH pecypc] : YuebHoe nmocodue / C.U. Ky3neuos. - 4-e u3f., ucmp. u A0M. -
M.: Byzosckuit yuebnuk: HUL[ HNHOPA-M, 2015. - 231 c. — Pexum pgoctyma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3neuos, C.M. ®usuka. BonHoBas ontuka. KBaHTOBas mnpupoaa H3JIydeHUs.
DneMeHTBl aTOMHOU U sifiepHON Gu3uku [DnekTpoHHBIH pecypce]: Yueb. noc. / C.1. Ky3nenos,
AM. Jlunep - 3-e uzn., nepepad. u gom. - M.: By3os. yue6.: HUI[ UH®PA-M, 2015 - 212 ¢c. —
Pexxum noctymna: http://new.znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-
100426-5

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. borauesa, .}O. MeToauka pemenus 3aaad o ¢pusuke. Mexanuka [ DJIeKTpOHHBIN pecypc] :
yuebHoe nocooue / U.1O. borauesa, O.H. BoctpokuyroBa ; MI'TV. - [2-e u31., HOAroT. 10 1ey.
u3f. 2017 r.]. - Marautoropck: MI'TY, 2018. - 3arn. ¢ Tuty:n. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. dus3mka TBEpJOro TeJia, aToOMa W aTOMHOTO sjpa [DJIeKTPOHHBIA pecypc]: ydeOHOe
nocobue [ By3oB] / C.A. ByrakoB [u ap.]; Marauroropckuii roc. Texuuueckuit yu-t um. I'. U.
Hocoga. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true



http://new.znanium.com/bookread2.php?book=469821
http://new.znanium.com/bookread2.php?book=412940
http://new.znanium.com/bookread2.php?book=424601
http://new.znanium.com/bookread2.php?book=438135
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

B) Meroanyeckue yKazaHus:

1. Mexanuka. MomnekynspHas (uU3MKa W TEPMOJUHAMHUKA [DJIEKTPOHHBIA pecypc] :
naboparopusrii npaktuky™m / E.H. Acranos, 3.H. Boruesa, JI.C. lomkenkoBa u ap. ; MI'TVY. -
Marautoropck  :  MITY, 2016. - 3arn. ¢  Tutyn.  9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. Dnekrpocratvka M MOCTOSHHBIM TOK [DJEKTPOHHBIA pecypc] :
npaktukym / M.B. Beuepkun, O.B. KpuBko, E.B. MakapueBa ; MI'TY, UH-T sHepreTuku u
aBroMaTuku, Kad. ¢usuxu. - Marautoropck : MI'TY, 2012. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, [O.M. IlepemeHHbIli TOK [DNEKTpOHHBIM pecypc] : JTabOpaTOPHBIN
npaktukym / HO.M. CaBuenko, O.H. BoctpoxnyroBa, H.M. MwumeneBa ; MITY . -
Maruautoropck :  MITY, 2018. - 3arm. ¢  Turyn. 9kpaHa. -  URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

r) Ilporpammuoe o6ecnneuenue u UHTepHeT-pecypcebi:

Haumenosanue I10 No noroBopa Cpok neicTBUs JIUIIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHo
FAR Manager CBo001HO pacnpocTpaHsieMoe | 6ecCpoyHO
7Zip CBOOOJTHO pacrpocTpaHsemMoe | 0eccpouHO

IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIC CHCTEMBbI:

1. HaumonanpHast ”HPOPMAIIMOHHO-aHAIMTHUYECKas cucTeMa — Poccuiickuil mHaeKc
HayuHoro rutupoBanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.
2. TlouckoBas cucrema Axagemus Google (Google Scholar). — URL:
https://scholar.google.ru/.
3. Hndopmanmonnas cucrema — EamHOe OKHO 1ocTyma K HH()OPMAIMOHHBIM
pecypcam. — URL: http://window.edu.ru/.



https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIMHBI BKIIIOYACT:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOIO THUIIA
OcHauieHue ayauTopuu:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauH U MPEICTaBICHUS HHPOPMALIUH.

VYuebHas ayauropus s IpoBeAeHus 1abopaTopHbIX padot: JlabopaTopust «MexaHukH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMHUKI

OcHalleHue ayIuTOpUHU:

JIaGopaTopHble yCTaHOBKH, M3MEpPUTEIbHBIC MPHOOPHI JJISi MPOBEACHUS JIAOOPATOPHBIX
pabor:

1. bannmucTryeckue MasiTHUKH.

2. Mastauk O6ep6exa.

3. du3ngecKkuii MasTHUK.

4. locka I'anpToHA.

5. JlaGoparopHasi yCcTaHOBKa JUIsl MCCIIEAOBAaHUS paclpeesieHUus TEPMOAIEKTPOHOB I10
MOJTYJIFO UX CKOPOCTH.

6. JlabGoparopHast ycTaHOBKa JUIsl ONpEAETCHHs IOKa3aTeneld aamadarbl Y METOJIOM
Knemana u /lezopma.

7. JlabopatopHasi ycTaHOBKaA JUIsl IIPOBEPKU 3aKOHA BO3pPACTAaHUS YHTPOIHUH B MPOIIECCE
Ju(dy3un ra3oB Ha MOJICNIU [TePEMEIINBaHUS IapOB.

8.JIabopaTopHasi ycTaHOBKA JUIsl IPOBEPKH 3aKOHOB BO3pPACTaHMsI SHTPOIIUU B MPOLIECCE
TerooOMeHa.

9.YcraHoBka naboparopHas i M3y4YEHHUS 3aBHUCHUMOCTH CKOPOCTHM 3ByKa OT
temneparypsl "M®-C3-M"

10. YcranoBka mabopaTtopHas Ui UCCIICOBAHMS TEIUIOEMKOCTH TBepaoro tena "Md-
TET-M".

11. VcranoBka nabopaTopHas Ajsl ONpPEAETCHUs] YHUBEPCAIbHOM ra30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOnast ayauTopust Uil TpoBeneHus JabopaTopHbIX pabotr: JlaGopaTopus
«DNEeKTpUYECTBA U ONITHKI

OcHarienue ayuTopuu:

JIaGopaTopHble yCTaHOBKH, M3MEPUTENIbHbIE MPUOOPHI JIJIsl MPOBEAECHUS J1a0OpaTOPHBIX
pabor:

1.JlabopaTtopHast ycTaHOBKA JUISl MCCIIEOBAHMSI AJIEKTPOCTATUUECKOTO MOJS ¢ TOMOIIbIO
OJIMHAPHOTO 30H/1A.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBKa JlabopaTopHast ISl OnpeiesieH!s] MHAYKTUBHOCTH COJICHOM1a U MarHUTHOM
IPOHHIIAEMOCTH.

4. VYcraHoBka JlabopaTopHasl JUIs W3yY€HHs] pE30HAHCA HAIPSDKEHHH W OIpeaesieHus
WHIYKTHBHOCTH

5. JlabopaTopHass ycTaHOBKA JAJISl M3YYEHHUS JUIMHBI CBETOBOW BOJHBI M XapaKTEPHUCTUK
TUGPaKIIUOHHOMN PelIeTKH.

6. JlabopaTropHasi yCTaHOBKa sl ONpEAETeHHUS paauyca KPUBHU3HBI JIUH3BI U JUIMHBI
CBETOBOI BOJIHBI C TOMOIIBIO Kouer] HproToHa.

7. JlaGopaTopHasi yCTaHOBKa /Uil ONpEAETCHHUsS KOHIEHTpAallMd pacTBOPOB caxapa H
MOCTOSIHHOW BpaIllCHHUS.

8. UcTOYHMKY IUTaHUS TOCTOSTHHOTO TOKA.



9. Marasun emkocteit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un unayktuBHocteit Time Electronics 1053.
12. Marazunsl conpoTuBieHuit P-33.

13. Mynstumerpsl nudpossie MAS-838.

14. Mynbstumetpsl APPA 106,203,205.

15. Ocummnorpad nByxkananbneiii GOS-620 FG.

16. [Tonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYdeOHass ayauTopusi JUIs TPOBEICHHS J1abopaTopHbIX pabot: JlaGopatopus «AToma,
TBEPJIOTO TeJa, AP

OcHalieHue ayTMTOPHH:

JIaboparopHbIe YCTAaHOBKH, H3MEPUTEIbHBIC TIPUOOPHI JUISI IPOBEICHUS J1a00paTOPHBIX
pabor:

1.JlTaboparopuas ycranoBka s "M3yuenus BHemHero porodddexra’.

2. YcTaHOBKa JUIs M3Y4YCHHs CIIEKTpa aromMa BOJOpOJa U ONPEJICICHUS MOCTOSHHOMN
Punbepra.

3. YcraHoBka 1abopaTopHast JIJIsl OTIPEICIICHUs MOTEHIMalIa BO30YKICHHS Ta3a.

4. YcTaHOBKA IS ONIPEICIICHUS JUTUHBI TIpo0era 9YacTUIl B BO3TyXE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpst APPA 205, 207.

8. Ocumnorpad nByxkanabnbii GOS-620 FG.

9. MepuTeNbHbI HHCTPYMEHT.

VY4eOHble ayauTOpUM JUIsl TPOBENEHUS MPAKTUUYECKUX 3aHSITUN, TPYNIOBBIX U
VHIVBUAYAJIbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTalluH

OcHarienue ayuTopuu:

WHTepakTBHAs JOCKA, IPOEKTOP;

MynbTUMEANITHBIA TPOEKTOP, IKPaH.

VYdeOHbIe ayTUTOPHUU ISl BHIMOJHEHHSI KYPCOBOTO MPOSKTUPOBAHHMS, TIOMEIICHHS JIJIs
CaMOCTOSITENIbLHOM pabOoTHI.

OcHaleHue ayJJUTOPUH:

[lepconanbubie kKommbioTepbl ¢ makerom MS Office, ¢ Beixogom B HHTepHET M ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomemenne Juisi XpaHeHUsT H  NPOPUIAKTHUECKOTO OOCITY)KHMBAaHUS y4eOHOTO
000pyIOBaHUS



Hpuioxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

[To nucnunune «®Pu3nKay MpelycMOTpeHa ayIUTOpHAs U BHEAYIMTOpHAs
camocTosTelbHas paboTa 00yJarommxcs.

AyIuTOpHAas CaMOCTOSATENbHAS pabdoTa CTYJICHTOB MPEATOIAraeT pelIeHue KOHTPOIBHBIX
3a/1a4 Ha MPAKTUYECKUX 3aHATHSX.

Hpumepnble eapuanmasl KOHmPOJleblxpa60m.’

Konmponvnas pavboma Ne 1 «Mexanuxka. Monekynapnasa puzuka u mepmoouHamukay

1. Touka aemxercs B miaockoctn XOY mo 3akony: X = 2sin ot, y = 2(1 + cos wt).
Haiitu nmyTh, npoliieHHBIN TEIOM 3a 2 ¢, YTOJl MEXAY BEKTOpaMU CKOPOCTU V U YCKOPEHHS a U
TpaekToputo aBmxkenus y = f (X).

2. [[Tap ckaThiBaeTCs MO HAKJIOHHOM IJIOCKOCTH C yrioMm HakioHa 60°. Kakyio
CKOpOCTh OyZIeT MMETh IEHTpP IIapa OTHOCUTEIFHO HAKIOHHOHM TUIOCKOCTH 4epe3 2 ¢, €CIH ero
HavyaJbHasi CKOPOCTh ObllIa paBHA HYJIIO?

3. Temo maccoit M = 1 kr, JeTsmiee co CKOpOCThIO V = 4 M/c, pacnajaercsi Ha JBa
OCKOJIKa, Macca OAHOro U3 KoTopblx M = 0,6 kr. CKOpPOCTh 3TOr0 OCKOJIKA MEPIEHIUKYIIIpHA
HA4aJIbHOM CKOPOCTH TeJa M paBHa Uy = 5 M/c. UeMy paBeH MOJyJIb CKOPOCTH BTOPOTO OCKOJIKA?

4. ToHKHMI OAHOPOAHBIN cTepkeHb UIMHOM L = 48 cM MokeT BpamaThCsi BOKPYT
TOPU30HTAILHOM OCH, MPOXOJALIe Ha pacCcTOSIHUM 1/3 €ro JUIMHBI OT OJJHOTO M3 €ro KOHIIOB.
Onpenenuts nepuoa T Manmbix KojeOaHUM CTEPIKHA.

5. ["a3000pa3HbIil BOJOPOI, HaXOUBIIHIICS pu Temmeparype t = 2 °C u naBieHun
p=10°IlaB 3aKpBITOM cocyne o0bEMoM V = 5 71, oxmagumu Ha AT = 55 K. Haiitu npuparienne
BHYTpPEHHEN dHEePTruu ra3a U KOJU4eCTBO OTJAHHOTO UM TerIa.

6. Maccy m = 6,6 T BoJlopoJia pacIMpWiId U300apuuecku oT oobéMa Vi 10 00béMa
V, = 2V;. Haiitu u3menenue AS SHTpONUH MPU PaCIIMPEHUH.

Konumponvnas paboma Ne 2 «Inekmpuuecmeo u maznemusm. Bonnoeas onmukay

1. Ha nByx OGeckOHEUYHBIX MapalljIeNIbHBIX TIOCKOCTSX PaBHOMEPHO pacmpeesieHbI
3apsAbl  C TOBEPXHOCTHBIMH IUIOTHOCTSMH Gp H Gy Omnpenenuts HaNpsHKEHHOCTH
ANEKTPUIECKOTO TOJISI: MEXAY TUIOCKOCTSAMH, BHE muiockocTeid. [loctpouts rpaduk n3mMeHeHUs
HANPSDKEHHOCTH TIOJIS BJIONb JIMHUU, TIEPIICHNKYISIpHON TiacTuHaM. [Ipunsarte o1 = —26, 62 = G,
rme o = 80 uKn/m>.

2. JBa ucrounuka c 3.1.c. €1 = 6,5 B u €2 = 3,9 B u 0quHaKOBBIMU BHYTPEHHUMH
conpoTtuBiieHusMUA 10 2,0 OM coeIMHEHBI MapajuIeIbHO U TMOJKJIKOYEHBI KO BHEIIHEH UEnH
conpotusiieHueM 9,0 Om. OnpeaenuTsb TOKH B 3JIEMEHTaX U BO BHEIIHEH LIeMH.

3. PaccrosiHrie MeX 1y ABYMs JUIMHHBIMHU MapajuiebHbIMU rpoBogamu d = 5 cm. Tlo
MPOBOJIaM B OJIHOM HAIMPABIIEHUU TEKYT oJUHAKOBBIE TOKHU | = 30 A kaxabiid. Haiftu uHAyKIMIo
B marHuTHOTO TOJISI B TOYKE, HAXOAAIICHCS Ha PACCTOSTHUM I = 4 CM OT OAHOTO U 2 = 3 CM OT



JPYyTroro MpoBoJa.

4. Onpenenuth 4YacToTy BpALICHUS MPSAMOYIOJIbHOM paMKM, Bpallarouieiics B
OJIHOPOJHOM MAarHUTHOM IT10JIe, MarHUTHas MHAyKIUs kotoporo B = 0,5 T, ecnu ammiutyna
HaBegeHHON B pamke DJIC gmax = 10 B. ITnomane pamku S = 200 CM2, a yuciio ButkoB N = 20.
Ocpb BpallleHUs TEPICHANKY/IIPHA BEKTOPY MAarHUTHON MHTYKIUH.

S. Ha crexnsanbiil kauH (N = 1,5) nagaer HopManbHO MOHOXPOMAaTUYECKUIN CBET C
JmHOM BOJIHBI A = 582 HM. [Ipenomusromuii yron knuHa paBeH 20 . Kakoe 4ucio TEMHBIX
UHTEP(EPEHIIMOHHBIX MOJIOC MPUXOAUTCS HA €AUHUILY JTUHbI?

6. JIBa HUKOJISI PacIONOKEHBI TaK, YTO YIOJl MEXAY MX TJIaBHBIMHU IIOCKOCTSIMU
cocraBiisieT (¢ = 60°. Bo CkOJIBKO pa3 yMEHBIIMTCS HHTEHCUBHOCTb €CTECTBEHHOTO CBeTa lg mpu
IPOXOXKICHUH uepe3 00a Hukoist. Ko duuueHnt nornomeHus ceera B kKaxaom Hukoe K = 0,05.

Konumponvnas paboma Ne 3 «Keanmoeasn, amomuasn u adepuas gpuzuxar

1. Temmneparypa BHYTpEHHEH MOBEPXHOCTH My(DenbHONH Me4d NpU OTKPHITOM
orBepcTii mromanpio 30 cm’ pasHa 1300 K. Cumtas, 94To OTBEPCTHE IIEYM H3IydaeT Kak
abCoMIOTHO u€pHOE TEeJo, ONPEAEIMTh, KaKas YacTb MOIIHOCTH M3JIyYEHMs pPacCeuBaeTCs
CTEHKaMHU IIe4H, eclii oTpedisiemMas el MOIHOCTh cocTaBisieT 1,5 kBT.

2. Ha moBepxHOCTB, miomians kotopoii S = 0,01 M* exemunyTHO magaer E = 63 [k
CBETOBOW HEpruM (B HANPABICHHUH, MMEPICHAUKYIIIPHOM MMOBEPXHOCTH). BBIYHCINTE CBETOBOE
JaBJICHWE Ha 3Ty MOBEPXHOCTb, €CJIM OHA: a) TMOJHOCTHIO OTPa)KaeT CBET; 0) IMOJIHOCTHIO
MIOTJIOIAET CBET.

3. ®DOTOH ¢ JIIMHON BOJIHBI A = 4,3 TIM paccesyicss Ha CBOOOTHOM JJIEKTPOHE. YTOJI
paccessHusi cocTaBui 7/2. OmpeneianTb DJHEPTHIO0 PACCEIHHOTO (OTOHA U DHEPTHIO,
MIPUXOJISAIIYIOCS Ha AJICKTPOH OTIAuH.

4. OueHuTh € TOMOIIBIO COOTHOIIEHUS HEONPEAeNIEHHOCTE MUHUMAIBHYIO
KHHETHUYECKYIO SHEPTUIO AIEKTPOHA, IBMXKYILErocs B 006JacTu, pazmep KoTopoi L = 1071 w.

5. OrmpenenuTh MEPUOA MOTYpACIana BUCMYTa 5 Bi, €CIH M3BECTHO, YTO BHCMYT

maccoit m = 1 r BeiOpaceiBaeT N = 4,6- 10" B-uactumzat=1c.

6. Kakyro HanMeHBIITYI0 SHEPIHIO HY)KHO 3aTPATUTh, YTOOBI pa3feInuTh SA1po ,He Ha
JIBE€ OIMHAKOBBIE YaCTH.

Ilepeyennb J1aGopaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpuMeHeHHEe 3aKOHOB COXpaHEHUS Ui ONpeJesIeHHs] CKOPOCTH IoJieTa
yJIN

2. JI. p. Ne 4 «HccnenoBanue BpalaTENbHOTO JBMKEHMSI TBEPIOTO TEJNAa BOKPYT
HEIMOABIKHOM OCH»

3. JL. p. Ne 14 «Onpenenenue nokaszarens aauadarsl ¥y merogom Kiemana u Jlesopmar

2 cemecTp

1. JI. p. Ne 24 «Pacmmpenue mpejiesia U3MEpEeHHs aMIepMeTpa MOCTOSTHHOTO TOKay
2. JI. p. Ne 34 «Omnpenernenne AIMHBI CBETOBOW BOJHBI M XapaKTEPUCTHK TU(PPAKIIMOHHOMN
pELEeTKI



3 cemecTp

1. JI. p. Ne 36 «M3yuenue 3akoHOMepHOCTEN (hoTOIPdeKTa

2. JI. p. Ne 42 «OmpeneneHre TJIaBHBIX KBAaHTOBBIX YHUCENl BO30YXKICHHBIX COCTOSHUMN
aToMa BOJIOPOa»

3. JI. p. Ne 53 «Ompenenenne MakCUMQJIbHOW SHEPTUU [-4acTUI] W HAECHTH(PUKALUSA
pPaZlMOaKTUBHBIX MIPETapaToBy

IlepeyeHsb TeOpeTHYECKHX BOMPOCOB /ISl MPOPAOOTKH JEKIIMOHHOT0 MaTepuaJia u
CaMOCTOSITEJIbHOTO H3YYEHUSsI:

1 cemectp
Kunemamuxa u Ounamuxka nocmynamenbHo20 u 6paujamenbHo20 08UNHCEHU

1. Tlonsitue pagmyc-BEeKTOpa, CKOPOCTH M YCKOPEHHUs MaTepuaabHOW Touku. CpeaHue u
MTHOBEHHBIC BETUUYHHEI.

2. llpsmas u oOpaTHas 3agaun MexaHUKd. Ponb HayanpHbIX ycioBuil. [lepemenienue u
IIPOWICHHBIN IIyTh.

3. JIBmkeHue Mo OKPYKHOCTU. YTOJI TOBOPOTA, YIIIOBask CKOPOCTh M YTIIIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX M IMHEWHBIX BEJIMYHMH.

4. KpuBonuHeiiHoe IBKeHUE. TaHreHIMalbHOE W HOpMaibHOe yckopeHue. IlomHoe
YCKOpPEHHE. YTOJ MEXIY CKOPOCTBIO U YCKOPEHUEM.

5. HHuepuumanpHblie cucteMbl orcuera. Ilpuniun otHocuTenbHOCcTH [amwes. IlepBoiid
3aKkoH HproToHa.

6. Ilonsatue cumbl, Maccel W ummynbca. [IpuHiun cynepno3uruu. OCHOBHOW 3aKOH
JTWHAMUKHU TOCTyNaTeIbHOrO IBMkeHUs. Tpernil 3akoH HeroToHAa.

7. MomMmeHT umnyiabca ¥ MOMEHT CHJIbl OTHOCHUTENBHO TOUkH. OCHOBHOE ypaBHEHHE
JMHAMUKHU BPallaTEIbHOTO JIBUKEHUS.

8. BpameHue BOKpYr HEMOABMXHOW ocv. MOMEHT MHEpIMH TBepaoro tena. Teopema
Irelinepa.

9. AmHanmorus XapaKTepUCTHK U ypaBHEHUH TIOCTYNMATEIBHOTO W BPaIIaTeILHOTO
JBHOKCHMUS.

3akonut COXPDAHERUA 6 MEXAHUKe

1. MWnrerpansl nuxeHus. CBsi3b 3aKOHOB COXPAHEHUS ¢ CUMMETPUSMHU MPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHYyTas cucTeMa. 3aKOH COXPaHEHHs IMOJIHOTO UMITYJIbCa CUCTEMBI Tell.

3. 3aKkoH COXpaHEHHsS TIOJHOTO MOMEHTa HMITyJbCa CHCTEMBI Tell. JIBIKeHHe B
LIEHTPAJIbHOM II0JI€.

4. Pabora u momHOocTh. KnHeTnyeckas sHeprus NOCTYNATEIbHOTO W BpalaTEIbHOTO
JBUKEHUSL.

5. KoncepBaTuBHbIE U  JIuCCUIATHUBHBIE CHibl. PaboTra  KOHCEpBAaTUBHBIX H
JUCCUTIATUBHBIX CHUIL.

6. IlorenmmanbHas SHEPTHsL. 3aKOH COXPAHEHUS TIOJTHON MEXaHUYECKOH SHEPTHH.

7. Cps3p Mexay CWIOH M TOTeHUMaldbHOM »sHeprueil. JIBa cmocoba omnucaHus
B3alMOJICUCTBUSL.

8. Coymapenue AByX Tesl. YIIPYruid U HEYNPYTHid yaap.

Mexanuueckue Koneoanus



YpaBHEeHUE rapMOHUYECKHX KOJICOaHUH 1 ero pereHue.
XapakTepuCcTUKHU KoeOaHnii (aMITUTY/1a, YacTOTa, HadallbHasl (a3a).
MaremaTnueckuii 1 HU3NIECKUN MasITHUKH.
CrnoxeHue rapMOHMUYECKUX KoJleOaHU OJJHOTO HarpasieHus. buenus.
CrnoxeHue nepneHIuKyIsIpHbIX Konebanuil. @uryps Jluccaxy.
VYpaBHEeHME 3aTyXaroIuX KojaeOaHUi U ero pelieHue.
7. XapaKTEepUCTHUKU 3aTyXaloUIMX KojeOaHWil (Bpems pelakcaluu, JIorapupMUIeCKUui
JIEKPEMEHT, TOOPOTHOCTB ).
8. DHeprus rapMOHMYECKHX U 3aTyXaIOMIUX KOJeOaHHHA.
9. BrHyXIeHHBIC KOJeOaHus. Pe3oHaHc.

ok wnE

Ynpyzue ¢onnwi

1. TlonepeuHsbie U MPOAOIbHBIE BOJHBL. XapaKTEPUCTUKU OETyileil ypyroi BOIHBI.

2. CKOpOCTb pacrpoCTpaHEHHsI YIIPYTHUX BOJIH.

3. Knaccudukanus BoiH no gopme BomHOBOM moBepxHOCcTH. Ilnockas, chepuueckas u
[IMHAPUYECKAs BOJTHA.

4. BonHOBOoe ypaBHEHHE. YpaBHEHHE JIy4a, YpaBHEHHE IUJIOCKOW BOJHBI, BOJHOBOE
ypaBHEHHUE B 00I1IEM BHJIC

5. Hanoxenue ynpyrux BoiaH. CTosuasi BOJIHA U €€ OCOOCHHOCTH.

6. Komnebanue HATAHYTOH CTPYHBI.

Knaccuueckas cmamucmuka

1. Makpocucrema. CTaTUCTHYECKMM M TEPMOJMHAMUYECKHI MOAXOJbl K OINHCAHUIO
MaKpOCHCTEM.

2. JuckpetHblit Ha0Op BennuuH. [IoHATHE BEPOATHOCTH M CPETHEH BETHUUHBI.

3. HenpepsiBHBINH Hab0p BenuunH. OYHKIUSA pacupeaeeHus cay4aiHON BETUYHUHBI U ee
CBOICcTBa ((PU3NUYECKUI CMBICI, pacueT BEPOSATHOCTEH, yCI0BHE HOPMHUPOBKH, pacyeT CPEIHHUX
BEJIMYMH).

4. Pacnpenenenue MoJieKyJs Mo MpoeKusiM ckopocteit. Pactipenenenue [Maycca.

5. Pacmpenenenue Monekys o MOAym0 ckopocTu. Pacnipenenenne Makcsesa.

6. Haumboiee BeposTHas, CpeHss M CPETHEKBAAPATHIHAS CKOPOCTH.

7. PacnpeneneHne MoJEKyNl HAEANBHOTO ra3a IO BBICOTE B IMOJE TKECTH 3EMIIH.
Pacnpenenenue bonbiimana. bapomerpuueckast popmyiia.

MKT u nepeoe nauano mepmoouHamuxu

1. Monens wuneanpHOrO Tra3za. JlaBmenwe wu Ttemmeparypa ¢ Touku 3peHuss MKT.
YpaBHEHME COCTOSHUS UACATBHOTO rasa.

2. TlomsaTue crerneHeld cBOOOABI MOJIEKYINbI. TeopeMa O paBHOpACHIpPEICIICHUN JYHEPTHH
IO CTETIEHSM CBOOO/IBI.
BHyTpeHnHss sHeprus Kak QyHKIUS COCTOSHUS CUCTEMBI.
Pabora kak ¢pyHKIus nporecca.
IlepBoe Ha4YasI0 TEPMOJMHAMHUKH.
N30oTepMHuuecKuil, ”30XOPUUECKUI 1 N300apHUECKHI TPOIIECCHI.
Annabatuyeckuii nporiecc. YpaBaenue [lyaccona. [lomurponmdeckne mporeccl.

8. Ilonsarue TemnmoemMkocTu. MossipHas U yJelbHAs TEMIOEMKOCTH. TeIIOeMKOCTh MpU
M30IPOIIECCAX.

No ko

Bmopoe nauano mepmoounamuxu. Inmponus

1. Hampanenme mpomeccoB. Craructuueckwii  Bec  MmakpococrosiHus.  CyTh



HEOOPATUMOCTH.

Bropoe nauano repmonnnamuku. @opmynupoBku Knaysuyca u KensBrna.
DHTponusi CUCTEMBI U ee cBoiicTBa. Teopema HepHcra.

H3MeHeHne SHTPONHHU B TEIUIOBBIX IIPOIEccax.

OcHOBHOE ypaBHEHHE TEPMOAMHAMUKH. TepMoAMHAMUYECKUE TOTCHIIUABI.
Huxmraeckuii mporiece. KoadumueHT nose3Horo 1edcTBHs TEIIOBON MAITMHBI.
IMuxn Kapno. Teopema Kapno. Tepmogunamuueckas mkajia TeMIeparyp.
Cratuctuueckuid cMmbicii sHTponiun. opmyna bonbimana.

Nk WN

2 cemecTp
dnekmpocmamuueckoe none

1. Cuubl B npupoge. Ponb 371€KTpOMarHuTHOTO B3aMO/IEHCTBUS.

2. DnekTpocTaThuyeckoe Toiyie. OnekTpudeckuil 3apsan. CBoilcTBa ANEKTPUUYECKOTO
3apsiia. 3akoH Kynona.

3. HanpskeHHOCTB AJEKTPOCTATUYECKOTO MOJISL.

4. llpuHUMIT CyNEepHO3ULMU  ANEKTPOCTATUYECKUX TOJEeH JJid JUCKPETHOro M
HENPEPBHIBHOTO PacIpeieNIiCHUs 3apsii0B.

5. ITloTok BekTOpa HANMPSHKEHHOCTHU AJEKTpocTaThuueckoro mojsi. Teopema ["aycca.

6.[loTeHIIMANBHOCTh ~ BJEKTpPOCTaTHUECKOro moiyisd. [lpuHmmm  cyneprno3unuu — Jist
NOTEHLIMazNa.

7.Pabota mo nepemenieHuto 3apsaa B 3JIEKTPOCTaTHIECKOM ToJie. TeopeMa o0 HUPKYISALHUU.

8.CBsi3p MEX/1y HAIIPSHKEHHOCTHIO U IOTEHIIHAJIOM.

9. Teomerpuueckoe omucanue moiss. CHIOBble JUHUU. OKBHUIIOTEHIHAIILHBIC
MMOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoouuku 6 JJICKIMPUUECKOM naoJjie

1. DOnekrpuyeckuil 1umnosib. J{UMoIbHBIII MOMEHT.

2. DnexTpudeckoe nosie B auaiekTpuke. [lonspusanus nuanekrpuka.

3. Bektop snekrpuueckoro cmemeHus. [ludnexTpudeckas MPOHHUIIAEMOCTh BEIIECTBA.
Teopema ["aycca 11 qUAIEKTPUKOB.

4. YcrnoBus Ha TPaHMIIE pa3fielia IBYX AUIIEKTPUKOB.

5. DIeKTpPOeMKOCTh YEANHEHHOIO MPOBOHUKA.

6. KonmeHncatop. DIEKTPOEMKOCTh IUIOCKOTO, C(HEPUIECKOr0 H  IMIIMHIPUYECKOTO
KOHJIeHCcaTopa.

7. CoenuHeHne KOHJIEHCATOPOB.

8. DHeprus 3apsHKeHHOTo KoHeHcaTopa. [IIOTHOCTh SHEPIUn SIEKTPUUYECKOTO MOJIS.

9. BriroueHne KOHIEHCATOPA B AJIEKTPUIECKHUE TICTIH.

Hocmoannulit 31eKmpuyecKuii mokK

1. Dnextpuyeckuii TOK. [IT0THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

2. 3axon Oma B nuddepeHunanbHoit popme.

3. 3axon Oma B MHTErpasbHOW GOpME TSl OJHOPOAHOTO y4acTKa MEMd. DIeKTPUIECKOe
HapsUKEHUeE.

4. ConpotuBienue npoBoaHuka. CoeJMHEHUE CONPOTUBIICHUH.

5. 3axon Oma 11 HeOAHOPOAHOTO yyacTka nenu. Croponnue cuibl. DJ(C.

6. IlIpaBuna Kupxroda ms pacuera pa3BeTBICHHBIX HETIEH.

7. PaboTa 1 MOLTHOCTH 3JIEKTPHUUECKOro ToKa. 3akoH J[xoymnsa-JIenma.

8. IlepexoaHble mpoLecchl B LIEMU C KOHAEHCATOPOM.



Mazuumnoe none u INEKMPOMACHUMHAA uHOyKuu;z

1. Enunas npupoja 3J€KTpUYECKOr0 U MarHUTHOT'O MOJIS.

2. VcTOYHMKHM MarHMTHOTO 1OJIsl. MarHUTHOE IOJIE ABMKYLIETOCS 3apsaa U MPOBOIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloToxk M UMpPKYIALMS BEKTOpa WMHAYKIMH MarHUTHOro mnois. Teopema [aycca u
TEeOopeMa O LUPKYISILHH.

4. Cuna Jlopenua. /IBuxeHue 3apsyK€HHONW 4acTULIbI B MAarHUTHOM TIOJI€E.

5. Cwuna Amnepa.

6. MarnuTHOe mnose B BemecTse. HaMarHmueHHOCTb.

7. Hanps)eHHOCTb MarHMTHOro moJsids. MarHuTHas NPOHUIAEMOCTh  BELIECTBA.
JlnaMarHeTUKY M apaMarHeTUKY.

8. ®eppomarHeTuku. Pusnueckas npuponaa peppoMarseTusma.

9. 3akon onexktpomarHuTHOM uHAYKIMK Dapanes. IlpaBuno Jlenma. Buxpesoe
3JIEKTPUUECKOE MOJIE.

10. SBnenme camomHnykiuu. MaxykTuBHOCTE. CONTEHOU.

11. Dueprust KOHTYpa ¢ TOKOM U MarHUTHOT'O TOJIS.

3Jlel<mpuuea(ue Kosieoanus u nepemelmbu? MmokK

KonebatenbHblit KOHTYp. MeXaHnU3M BOSHUKHOBEHHUSI SJICKTPUUECKUX KOJEOAHUN.
DHeprus EeKTPUYECKUX KoJaeOaHu.
3aryxaromue KonedaHus. XapakTepUCTUKH 3aTYXarOIIUX KOoJIeOaHHi.
Ponb akTUBHOTO CONPOTHUBIICHUS B KOJIEOATEIIBHOM KOHTYpE.

5. BeiHyxkneHHble kojeOanus. BekropHas amarpamMma HampspkeHHil. PesonHaHc Toxa.
Pe3onancnas gacroTa.

6. CootHomieHue a3 MeXay BHEIIHUM HAMpPsDKEHHUEM, CHIION TOKa U HamNpsHKEHHUEM Ha
Pa3IMYHBIX 3JIEMEHTAX LIETH.

7. Tlepemennwlii TOK. VHIYKTUBHOE ¥ €MKOCTHOe compotuBieHue. I[lomHoe
CONPOTHUBIICHHE 1IENU MTPU TIEPEMEHHOM TOKE.

8. JlelicTByromue 3Ha4Y€HHUs CHUIIBI TOKA M HAMpsDKEHHs. MOIIHOCTh MPH MEpEeMEHHOM
toke. KoappuipeHnt MmomHocTH.

AP

3ﬂe1<mpomaznumnbte 60JIHbl

1. Cucrema ypaBHeHuii MakcBenna Kak o000OIIeHHE Ppa3pO3HEHHBIX  SBICHHM
AJIEKTPUYECTBA U MarHeTU3Ma.

2. CsaoiicTBa YpaBHEHUH Makcsemna. [Ipenckazanue CyILIECTBOBAHMS
AJIEKTPOMAarHUTHBIX BOJIH.

3. BomHoBoe ypaBHeHme. CKOpPOCTh pACIpOCTpPaHEHHUS BOJHBI W  TIOKa3aTenb
IIPEJIOMIIEHUS CPEIBI.

4. Tlnockas 3lIeKTpOMAarHuTHAas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHUKHU.

5. DHeprus W  HUMIYJAbC  DJIEKTpOMarHuTHOM  BoyHbBL. ~ Bektop  IloiiHTHHra.
NHTEHCUBHOCTS.

6. Ilkana 3neKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EcrecTBeHHBIN U NOJISPU30BaHHBIN cBeT. Buael nonspusanuu. CTeneHb NOasSIpU3aiu
YaCTUYHO MOJIIPU30BAHHOIO CBETA.

8. 3akon Mairoca.

9. lonmspuzauus npu OTPAXKEHUH U TPEIOMIEHHM CBeTa Ha TpaHUIE pasjena
JIAIIEKTPUKOB. Yroa bprocrepa.

10. JIBoitHoe nyuenpenomiieHue. Y cTpoicTBO mpu3Mbl Hukous.

11. OnTuueckn akTHBHBIE BEIIECTBAa. BpallleHue IUIOCKOCTH MOJSPU3ALUU CBETa INPHU
IIPOXO0XKJICHUU Yepe3 ONTUYECKU aKTUBHYIO CPELy.



Humeppepenyus ceemosuix eonn

1. Tlonstue wuntepdepenuuu. [IpuHIUI Cynepno3uUM Uisi  CBETOBBIX  BOJIH.
Habmtogaembie u HeHAOMI0JaeMble BETUYMHBI.

2. KorepentHole M HekorepeHTHble BOJIHBL. ClOXKEHHE WHTEHCHUBHOCTEH B cCilydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOAHH.

3. VYcmnoBusi ycuieHus U ociableHUss cBeTa B 3aBUCHUMOCTH OT pa3HocTu (a3
UHTEPPEPUPYIOIINX BOJIH.

4. Ontuueckuil myTh cBeTOBOro Jjy4ya. CrocoObl H3MEHEHHsSI ONTHYECKOrO IYTH
CBETOBBIX BOJIH.

5. CBsI3p ONTUYECKOI pa3HOCTH XOJa JIBYX BOJH C pa3HOCTHIO (pa3. YcioBus MaKCuMyMma
¥ MUHHUMYMa UHTep(EPESHIINH B 3aBUCIMOCTH OT ONITHYECKOM Pa3HOCTH XO/1a.

6. Cxema IOnra. YcioBusi HaOmoneHus wuHTepdepeHunu. KoopauHaThl CBETIBIX U
TEMHBIX I10JIOC Ha KPaHE.

7. BpemeHHas U IpOCTpaHCTBEHHAS! KOT€PEHTHOCTb.

8. HHTrepdepeHIHs B TOHKUX IJICHKAX B OTPAKEHHOM U TIPOXOJISIIEM CBETE.

9. Cxema mia HabmoneHus koinenl Hpiorona. Paamychl CBETJIBIX M TEMHBIX KOJeEIl B
OTPaKEHHOM M MPOXOJSIIEM CBETE.

Jugppakuyus u oucnepcusa ceemoasvix 8011

1. Ssnenme mudpakumu. OcoOeHHOCTh audpakIuU CBETOBBIX BOJH. Jludpakmus
Openens u Opaynrodepa.

2. Tpunnun Iroiirenca-®penens. YnpouieHWe BBIYUCICHUH C MOMOIIBIO BEKTOPHOM
JarpamMMmBl.

3.  Mudpakuus Openens Ha KPYrioM OTBEPCTUH. 30HBI DpeHers.

4. Judpakuus @payHrodepa Ha y3KOH NMPsAMOIMHEHHOHN Ienu. YCIOBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yTIjia IU(paKLny.

5. /udpakunonHas pemerka. OCHOBHBIE XapaKTEPUCTUKU AU(PAKIIMOHHON PEIeTKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

6. VYrnosas aucrepcus M pazpeniaroniasi CiocoOHOCTb TUPPAKLIUOHHONW PELIETKH.

7. Jludpakuusa Ha IPOCTPAHCTBEHHOW pEILIETKE.

8. ®usmyeckue NPUHIMIIBI FOJ0rpapuH.

9. Hucnepcus cBera. HopmanbHas 1 aHOMaJIbHAS TUCTIEPCHSL.

10. BonnoBoit maket. dazoBas u rpymnmnoBast CKOPOCTH BOJIHBI.

3 cemecTp
Keanmoean npupooa uznyuyenusn

TennoBoe n3mydeHne adbCcoMOTHO YepHOTO Tena. 3akoH Credana — bonpimana.
3akoH cMemeHus Buna. ['unoresa Ilnanka.

OHeprus u uMnyibsc GoroHa. /laBinenue cpera.

dotoadpext. 3akons! poTordpdexra. Kpacnas rpanuna dporosddexra.
®opmyna DiHIITEeHHA. PenaTHBUCTCKUNA U HEPETSTUBUCTCKUI POTOIPPEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUYEHHUE.

Opdext Komnrona. ®opmyna Komnrona.

KopnyckysisspHO-BOITHOBOH Ayallu3M CBETA.

N~ WNE

nemenmol K6AHMOGOU MEXAHUKU

1. BoaHOBBIE CBOMCTBA YaCTHII.
2. Jlyuna BonHBI e bpoitns. DkcrnepuMeHTalTbHOE TTOITBEPKICHUE.



No ko

arONE

NoakowhE

1.
2.
Depmu-/1
3.
4.
5.

[Tpuniun HeomnpenenenHocTH I eizenOepra. CooTHOILIEHNE HEONPEICIEHHOCTEH.
BonHoBast pyHKIMS U €€ CBOMCTRA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuku. Y paBHenue lpéaunrepa.

Yactuia B NoOTeHIMAIBHOM siMe. KBaHTOBaHME SHEPTUN.

[TpoxoKaeHre YacTHIIBI Yepe3 MOTEHIIUANbHBIN Oaphep. TyHHENbHBIN Y3PEKT.

Teopus bopa u uznyuenue amomoes

[InanerapHas MoJeiab aToMa.

ITocrynatel bopa.

N3nyuenue aroma BOJIOPOAA U BOJOPOAOINIOA00HBIX CUCTEM.
Cnektpanbabie cepun. @opmyna banbmepa.

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

Amom ¢ mouku 3penun KBAHMOBOU MEXAHUKU

KBaHTOBBIE UKClIa, XapaKTEPU3YIOILUE TTOJI0KEHUE 2JIEKTPOHA B aTOME.

KBaHTOBaHUE SHEPTUH.

KBaHToBaHne MOMEHTa UMITYJIbCA.

CnuH snextpona. I10JIHBIII MOMEHT 2JIEKTPOHA.

Cxema 3HepreTuyeckux ypoBHEH aToma BOJOpO/a.

[TpaBuia orGopa Mpu aTOMHBIX MEpEX0ax.

3anonHeHue MEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aToMax. [Ipuniun [Taynu.

Keanmosas cmamucmuka u 3ﬂel<mp0npoeoduocmb maepdbtx meii

[TpuHIMIT TOKAECTBEHHOCTH OJIMHAKOBBIX YACTHII.

bo3zonsl u depmuonbl. Tpu BHIa CTAaTHCTUKH: Kiaccudeckas, boze-DHHITeiHa U
Hpaka.

CBOOOIHBIE IEKTPOHBL. DHeprus PepMmu.

30HHas TEOPUS TBEPABIX TEIL.

DNEKTPONPOBOIHOCTh  MOJYIPOBOJHUKOB.  3aBUCUMOCTb  IPOBOJUMOCTH  OT

TeMIEPaTyphl.

6.
7.
8.

NoabkowhE

1.

CoOcTBeHHas U MPUMECHask IPOBOJUMOCTb MOJIYTIPOBOIHUKOB.
DNEeKTPONPOBOJHOCTh METAJIIIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS OT TEMIIEPATYPHl.
SBnenue ceepxnpoBoaumMocTu. KBaHTOBas TEOpHs CBEPXIIPOBOJAUMOCTH.

Amomnoe a0po u adepHvle peaKyuu

SBnenue pannoakTuBHOCTH. OCHOBHOM 3aKOH PaJMOAaKTHUBHOIO pacmaja.
PannoakTuBHBIE PSAABI.

CocraB 1 XapaKTEpUCTUKU aTOMHOTO si/ipa. SlnepHble CUIIBL.

KanenbHas u obosoueunas moaenu suep. Panuyc sapa.

Macca u sHeprus CBs3HU sapa. Y IejIbHasi JHEPrusl CBA3H.

SnepHble peakunn. DHEPrus ACPHOU pEeaKIH.

Snepnas >HeprerTuka.

Ocobennocmu paouoaKmueHslX pacnaoos

ypaBHCHI/IC H SHCPreTUYCCKOC YCJIOBHUC O-pacliaaa. CBs3b OHEpPIruu Ol-4aCTUlbl C

MIEPHOIOM TIOJTypacmaa.

2.
3.

TynnensHbIN 3P PexT npu o-pacnage. CiekTp o-4acTHIL.
XapakTtep CHeKTpa y-U3IydeHusl.



4. Ilpoueccsl B3aUMOAECUCTBYS Y-KBAHTOB C BELLIECTBOM.

5. 3aBHCHMOCTh MHTEHCHUBHOCTH Y-H3JIYy4E€HHUS OT TOJILIMHBI Ciosl BemiecTBa. CpaBHEHUE
MPOHHKAOIIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB M3ITyYCHHS.

6. Tpwu Buaa B-pacnaga. DHepreTuueckuii cekTp B-yactui. ['unoresza HeHTPUHO.

7. 3akoHBI cOXpaHEeHHs npHu B-pacnaze. Jlentonsl. JlenToHHBIN 3aps.



Ipuiaoxenne 2.

OHEHO‘IHLIB cpeacrea AJisd MpoBEeACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranum

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHLIN

ITnanupyemble pe3yabTaTbl 00yd4eHUs

O1neHOYHBIC CPEACTBA

OIIK-1 — cnocoGHOCTHI0 NPEACTABJATDH 4/1eKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI HAYYHYI0 KADTHHY MHPA HA OCHOBE 3HAHMS OCHOBHBIX

IIOJIO)KEHPIﬁ, 3AKOHOB U METOA0OB €CTCCTBCHHbLIX HAYK H Ma

TEMAaTUKH

3HaTh

— OCHOBHBIC TIOHSITUS U 3AKOHOMEPHOCTH
(U3MKH, CYITHOCTh MPOLIECCOB U SIBICHUIA,
MPUBOSIINX K TOHUMAHUIO COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUpa

Ilepeyensb TeopeTHYECKUX BONMPOCOB K IK3aMEHAM

1 cemecTp

1. Kunemaruka nmoctymnareiabHOro JBkKeHus. [loHaTue paanyc-BeKTopa, CKOPOCTH
u yckopenusi. Hauanbnble ycnoBus. [lpsmas n oOpaTHast 3a1a4i MEXaHUKH.

2. HnepuuanbpHble cHCTeMbl oTcyeTa. [loHATHE CHIIBI, MacChl W UMITYJbCA.
OCHOBHOH 3aKOH AMHAMUKH ITOCTYNATEILHOTO JABHKEHUS.

3. 3aKkoHBI COXpaHEHHUS B MEXaHHKE. 3aMKHYyTas CHUCTeMa. 3aKOHBI COXpaHEHUS
HMITYJIbCA U MOMEHTA UMITYJIbCA.

4. JlBa cmocoba omucaHus B3aUMOJIEHCTBUSA. [[BHKEHHE YaCTUIBI B OJHOMEPHOM
cTarmoHapHOM 1osie. CBs3b MEXITY CUION U MTOTEHITUATBHON SHEPTHEH.

5. OOmee moHsATHE O BOJHAX. XapaKTePUCTUKH Oerymield BoONHBL. BoiHOBOe
YpaBHEHUE TIIOCKOW BOJIHBI.

6. Tlocrymatel OlHmTeiiHa. 3ameaneHue BpeMeHU. JIOpEHIIEBO COKpallleHue
JUMHBL. PenaruBucTtckue nHBapuanTsl. UHTEpBa.

7.  Makpocuctema. MukpococTostHue u MaKpOCOCTOSIHUE CUCTEMBI.
Cratuctuueckuid moaxo. [loHsTHEe BEpOATHOCTH M CPEAHEN BEIIMUHUHBI.

8. @yHkuus pacrpeneneHus CIy4ailHOW BenWYWHBL PacrpeneneHre MOJEKYN MO
MIPOEKLHSIM CKOPOCTEH.

9. Mogens wupeanpHoro rasa. J[laBieHwe U TemmepaTypa € TOYKH 3pEHHS
MOJIEKYJISIPHO-KHHETHYECKOW TEOpPHH. Y PaBHEHHE COCTOSIHUS MICAIBHOIO rasa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

10. TIpobrema HEOOpPaTUMOCTH TEIMJIOBBIX MPOIECCOB. DHTPOIUS CHCTEMBI U €¢
cBoiictBa. Teopema HepHcra.

11. Craructuueckuii Bec MakpococTosiHus. CyTb HeoOpaTuMocTu. CTaTUCTHYECKUI
cMbicl 3HTponuu. Popmyia bonbsimana.

12. T'panuubl TPUMEHHUMOCTH MOJENH HACATbHOrO rasa. YpaBHeHHe Ban-nep-
Baanbsca. U3oTepmMsl peanbHOTO rasa.

2  cemecTp

1. Cunel B3aMMOAEHUCTBHA B IPHUPOAE. JEKTPOCTATUYECKOE TII0JE. 3aKOH
Kynona. HanpskeHHOCTB 371€KTpOCTaTHYecKoro nojs. IIpunnun cyneprno3unmu.

2. [lorenuman. Teopema O  LMPKYJSALMA  BEKTOpa  HANPSDKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXAY HANPSKEHHOCTHIO U IOTEHIIUAJIOM.

3. Onextpuueckuid TOK. [IIOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTH. 3aKOH
Owma B muddepennmanbaon hopme.

4. Enunas mpupona 3JIeKTpUdecKoro 1 MarHuTHoro nojs. llose gerkyiuerocs
3apsaa. [IpuHIMn cynepno3uuu MarHuTHeIX nosiei. 3akon buo-Casapa.

S. ITorok W 1UPKyJIALMSA BEKTOpa WHAYKIMM MarHUTHOro Imnons. Teopema
l'aycca u Teopema 0 HUPKYISLHH.

6. 3aKkoH 3neKkTpoMarHUTHOM nHAykuuu Papazes. Ilpasuno Jlenna. Buxpesoe
JNEKTPUYECKOE TOJIE.

7. Cucrema ypaBHeHHIl MakcBema kak 000OIIEHHE pPa3pO3HEHHBIX SIBICHUMN
JJIEKTPUYECTBA U MarHeTu3sMa. MaTtepuaibHble ypaBHEHMUS.

8. CpoiictBa  ypaBHeHMi  Makcsemta.  [lpenckazaHue — cyliecTBOBaHUS
3JE€KTPOMArHUTHBIX BOJIH.

9. Crioco6b1 momnsipu3anuu ecrectBeHHoro ceera. Ilpusma Hukons. Bpamenue
IIJIOCKOCTH MOJISIPU3ALIMY CBETA IPU ITPOXO0KIECHUH YEPE3 ONTUYECKH aKTUBHYIO CPENyY.

10. [Ikana 351eKTpOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOIO JMana3oHa.

[TokazaTenb TpesoMIICHUS! CPEIBI.
11. Cxema IOnra s HaOmroneHuss uHTepdepeHuuu. BpemenHas wu




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

MIPOCTPAHCTBEHHASI KOT€PEHTHOCTb.
12. SAsnenne mudpakmuu. Judpaxuus Ppenens n Dpaynrodepa. Ilpuniumn
['oitrenca-Openens.

IlepeueHb TeOpeTHYECKUX BONMPOCOB K 3a4eTy:

3  cemectp

1. TennoBoe u3nyuenue tena. 3akoH Credana-bonblumMana. 3akoH cMeleHUsS
Buna. I'unoresa I1nanka.

2. ®oronsl. JlaBnenue ceera. KopnycKyssspHO-BOIHOBOM Jyalli3M CBETA.

3. BousiHOBBIE CBOICTBA YaCTHII. Jnuna BOJIHBI ze Bporis.
OKcrepuMEHTANIBHBIE IOATBEPKACHUS TUIIOTE3bI 1e bpoiins.

4. [lpunnun  HeonpeneneHHocTH.  COOTHOUIEHME  HEONpEJesIEHHOCTEN
I'eiizen6epra. OcobeHHOCTH Mpoliecca U3MEPEHUs B KBAaHTOBOI MEXaHHUKe.

5. ®dusnyeckoe HCTOJKOBaHUE BOJH ne bpoiina. BonHoBas QyHkuus u ee
cBoiicTBa. [ITOTHOCTH BEpOATHOCTH OOHAPYKEHUS YaCTHIIBIL.

6. OcHoBHasl 3ajjaua KBaHTOBOM MexaHMKHU. HecTannoHnapHOoe U cTanmoHapHOE
ypasBHenue lpénunrepa.

7. [IpoxoxxneHne wyacTHIbl 4Yepe3 MOTEHUMANbHBIA Oapbep. TyHHENbHBIH
¢ dekr.

8. [Inanerapnas moxenp aroma. Iloctymatel bopa. KBaHTOBaHme 3Heprum
BOJIOPOJIONIOA00HOM CUCTEMBI.

9. VpaBuenue Illpegunrepa mis aroma Boaopona. KBaHTOBaHME MOMEHTa
umnynbca. [Ipasuna otdopa.

10. CnuH snektpoHa. KBaHTOBBIE 4KCiIa, OMUCHIBAIOIINE COCTOSTHUE AJIEKTPOHA B
atoMe. KpaTHOCTB BBIpOKIEHMS 3HepreTndeckux yposHeil. [Ipunnun [Taynu.

11. [IpuHIUIT TOXIAECTBEHHOCTH OJMHAKOBBIX 4acTUIl. Bo30HBI M (EepMHUOHBI.
KBaHTOBBIE pacnpeneneHus.

12. CBoOosHBIE 37IeKTpOHBI B Metayuie. OHepruss @Depmu. 30HHas Teopus




CtpyKTypHBII

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

AIIEMEHT
KOMIIETEHIINH
TBEP/bIX TEIl.
13. Macca u 3Heprusi CBsi3u aTOMHOTO sipa. 3aBUCUMOCTbH YAEIbHOW SHEprus
CBSI3U OT MaccoBoro uncia. O0omouedHass MOAETb sApa.
14. Tpu Buna B-pacnana. DuepreTudeckuii criektp -uactuil. Heltpuno.
15. Knaccudukanuus snementapabix yacTtull. Jlentonsl. JIenToHHBIN 3apsia.
16. Anponsl. bapronnslii 3apsan. KBapkoBast MoJenb agpoHOB.
Ymeth — I[OHMMaTh COBpPEMEHHYIO Hayunyio | [JIpumepsl IK3amenayuonnbIX NPAKMUYECKUX 3A0AHUIL:
KapTUHY MHpa C  TOYKH  3pCHHUS
KIACCHYECKOi (U3HKM M  KBAHTOBBIX | 1. OnHOpOIHBIN CTEp)KEHh Maccoii M = 5 Kr, pacroyioKeHHBI BEPTHKAIIBLHO,
MIPEJICTABICHHM MOYKET BpaIllaTbCsi BOKPYT OCH, MPOXOJIAIIECH yepe3 ero BepXHuM KoHell. B cpenuny

CTepHS TomangaeT myns maccod m = 10r, neTsmas ropu3OHTAIBHO CO CKOPOCTHIO
v = 10% m/c, u 3actpeBaeT B HEM. OmNpenenuTh KUHETHYECKYIO DHEPIUIO CTEPIKHS
cpasy mocje yjaapa.

2. PensaTUBUCTCKUI 2JIEKTPOH MMeEET KMHETH4ecKyro sHepruto I, = 0,34 MaB.

Onpenenurs CKOPOCTh, ¢ KOTOPOH OH ABMKETCA. CUMTATh SHEPTHUIO MOKOS 3JIEKTPOHA
mgc? = 0,511 MaB.

3. VYraexkucnsiii ra3 B konudectse vV = 0,8 monel HarpeBartoT n300apUIYECKHU Tak,
410 ero o0béM yBenumuuBaercs B N = 3,1 pa3a. Onpenenure U3MEHEHHUE SHTPONUU B
9TOM IIpoLEcCE.

4. JIBa 6eCKOHEYHO JUIMHHBIX MPSMBIX MPOBOJIa CKPEIIEHBI O] MPSIMbIM YTJIOM.
ITo mpoBonam tekyt Toku |3 = 80A u l; = 60A. Paccrosiune d MexIy npoBOgaMH
paBHO 10 cM. ompeaenuTh MarHUTHYIO HHAYKIHIO B B TOouke, OMHAKOBO yAaIeHHON
0T 00OUX MPOBOHUKOB.

S. KonebarenbHblil kKoHTYp uMeeT emMkocTh C = 10 Mk®, nHAYKTHBHOCTH L = 25
MI'H 1 akTHBHOE compotuBieHue R = 1 Om. Uepe3 ckoibko KoJeOaHUM aMILTUTYAA
TOKa B 3TOM KOHTYPE YMEHbILIUTCS B € paz?

6. CBer ¢ A =>589HM pnasgaeT HOPMAIbHO Ha AUDPAKIMOHHYIO pPEIIETKY C




CtpyKTypHBII

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

DJIEMEHT
KOMIIETEHIIMH
nepuojgoM d = 2,5 mem, cogepxkairyro N = 10000 mrpuxos. Haiftu yrinoByro mupuny
I (PPaKIIMOHHOIO MAKCUMyMa BTOPOT'o MOPsIIKA.
Bnaners —  IOJHOCTBIO cpopmupoBanubiM | OCHOBHBIMH OLIEHOUHBIMHU CPEJICTBAMH ILIAHUPYEMBIX PE3yIbTaTOB 00y4eHHs JaHHOTO
NpeCTaBICHUEM M TIOHMMAHUEM HAay4dHOM | Paszielia ClyKat JJabopaTopHble pabOThl M MHIMBUIyaJIbHBIE 33/1aHUS KaKI0I0
KApTUHBI MHpa, aJIeKBaTHOM | CEMeCTpa.

COBPEMCHHOMY YPOBHIO 3HAHHUH

[Ipu npoBeneHny NpOMEXYTOUYHOM aTTECTallMM MIPENojaBaTellb UMEET MPaBo 331aBaTh
JIOTIOTHUTEIBHBIE BOPOCHI CO CCHIIIKOM Ha OTYETHI 0 TJabopaTopHbIM padotam u MU/13.

IIpumepHBbIii IepevYeHb BONPOCOB M 3aJaHMid 10 JJa0opaTopHbIM padoram (1

ceMecTp)

Ne I «Ilpumenenue 3aK0H06 COXpAHEHUA 0N ONPEOEICHUA CKOPOCHU NOJIEMA NYJIu»

1. IlpuBeaute mpuMepsl CHUJI, JAIOUIMX pa3Hble BUABI MOTEHIMAIbHON sHeprun. Kakue
U3 HUX MPHUCYTCTBYIOT B JAaHHOW pabote? M300pa3ute cxemy 3KCIEpHUMEHTAIbHON
YCTAaHOBKM M YKa)XMT€ Ha HEH CWIbl, JEHCTBYIOIME Ha BCE TENd, BXOJSIIHME B
CUCTEMY, B KaXKJIbIil MOMEHT BPEMEHU.

2. Kakne BemnunHbl WMEIH KHHETHYECKas U MNOTCHIUAJIbHAad OJHCEPruss CUCTEMBI

«IyJsi+MasiTHUK» B pa3inyHble MOMEHTHI onbiTa? IIpencraBpTe cxemMy U3MEHEHUs
KUHETHUYECKOMN U MOTEHIIMAIbHON YHEPTUU CUCTEMBI.

3. Jlns xakuxX MOMEHTOB BPEMEHHU B JIaHHOM SKCIIEPUMEHTE MOKHO MPUMEHSATh 3aKOH
COXpAHEHUS MEXAHUYECKOM SHEPTUH, a JIJIsl KaKUX Helb3s U mouyemy? Cxema.

4. Jlng KakuX MOMEHTOB BPEMEHHU B JIAHHOM JKCIIEPUMEHTE MOXHO MPUMEHSATh 3aKOH
COXpAaHEHUs UMITYJIbCA, a JJIsl KaKUX Helb3s U moyemy? Cxema

5. Hcnonb3ys 3aKOHBI COXpaHEHUS MoyduTe GopMymy A pacdeTa CKOPOCTH IoJieTa
IyJIK B JaHHOM pabore.

6. Kak mpousBoautcst 00paboTKa SKCIIEpUMEHTANLHBIX JaHHBIX B TaHHOU padorte. Kak
ONPEACISIETCA JIOBEPUTENIbHBI WHTEPBAI CKOPOCTH W CPEOHSAS KBaJApaTHYeCcKas
MOTPEUIHOCTh OTKJIOHEHUS MAasiTHUKA?

No 4 «Hccnedosanue epauiamenbnozo OGUNCEHUA MEeEPO020 mend 60Kpy2




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

HEenoo8UIHCHOU OCcU)»

1. KakoB xapakTep 3aBUCMMOCTH MOMEHTa WHEPLHMH OT PACCTOSIHHS, Ha KOTOPOM
HaXOJUTCSI TeJIO OT ocH BpamieHus? B manHoU pabote. [loctpoiite rpaduk 3Toii
3aBHUCHUMOCTH.

1. Kak »5KCHeprMEHTalbHO OIpPENEseTCs] MOMEHT MHEpLUUU Tejla B JIaHHOU
nabopaTopHoi pabore?

2. Kakme 3aKkoHBI COXpaHEHHsS TPUMEHSAIOTCS Ui BBIBOJA pacueTHBIX (opmyn?
[Tonyuure hopMyiy ajs pacdyera MOMEHTa UHEPIIUH MAaSTHUKA.

3. KakoBa 3aBHCHMOCTB yIJIIOBOTO YCKOPEHHS Tella OT MOMEHTA MPUJIOKESHHBIX K HEMY
cu1 1 MoMmeHTa uHepuuu Tena? [loctpoiite rpaduk JaHHON 3aBUCUMOCTH

4. Kak na mastauke O0epoeka MOTyT OBITh ONpe/IeICHBI YTIIOBOE YCKOPEHHE, MOMEHT
JEHCTBYIOIUX CUTT 1 MOMEHT UHEPIHH?

5. Kak B gaHHON paboTe pacCUMTHIBAETCS MOTPEUIHOCTh OINpEAEIEHUs MOMEHTa
MHEPLUH TeJla OTHOCUTENILHO MTPOU3BOJILHON OCH BpaIleHUs?

6. IIpogeMOHCTpHpYHTE BO3MOXHOCTH HpuMeHeHHs cpensl Microsoft Excel (wmm
Jpyroi cpezpl) 11t 00paboTKH SIKCIIEPUMEHTAIBHBIX 1aHHBIX.

No 14 «Onpeodenenue nokazamensa aouadamut memooom Knemana u /lezopma»

1. OObsicHHUTE XOJ KCIIEpUMEHTA U Pe3yJIbTaThl pacueTa.
2. HazoBute mporecchl, MPOMCXOJAIINE C Ta3oM, B XOJ€ OKCIEpUMEHTa W
n300pa3uTe ux rpau4ecKu.

3anuiuTe ypaBHEHHUs ISl BbIBOAA (DOPMYIIbI TTOKa3aTes aquadathl.

4. TlpomemoHCTpHpYITE BO3MOXKHOCTh puMeHeHus cpeabl Microsoft Excel (wmu
Jpyroit cpefbl) At 00paboTKU IKCIEPUMEHTAIbHBIX TaHHBIX.

5. Kak B nmanHHO# paboTe MHUHUMH3HMPYETCS MOTPEIIHOCTh JIKCHEPUMEHTAIBHBIX
JTAHHBIX ?

IIpumepHBbIii IepeYeHb BONPOCOB U 3a1aHNi 110 J1a00paTOPHBIM padoram (2

ceMecTp)

No 24 «Pacuwiupenue npedena usmepeHus amnepmempa noOCmoaHH020 MoK

1. Kakos MPUHIINTI JeNCTBUS AIIEKTPOU3MEPUTETHHBIX puOOpoB

w




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

7.

MarHMTONIEKTPUYECKOTO M 3JEKTPOMAarHUTHOIO THIIA, NPUMEHSEMBl B JIAHHOU
pabote?

Urto Ha3bpIBalOT TOKOM IIOJIHOI'O OTKJIOHEHMSI U HANPSYKEHUEM IOJHOTO OTKJIOHEHMS
JIEKTPOU3MEPUTENBHOTO ITprbopa?

Kakum 00pazoM BKJIIOYAIOT aMIEPMETP U BOJBTMETP B BJEKTPUUECKYIO LEMb IS
U3MepeHusl TOKa W HanpsbkeHus? IIpoaeMoHCTpupylTe HAaBBIKM BKJIIOYEHHUS 3THUX
pUOOPOB B AIIEKTPUUYECKYIO IIETIb.

Urto Takoe myHT? Jlns dero m kak oH wucnoisb3yerca? Ilpogemonctpupyiite
HCII0JIb30BaHUE LIYHTA.

UYro Takoe noOaBouHoe compoTuBieHue? [l 4ero M Kak OHO HCHOJIb3yeTcs?
[IponemMoHCTpUpPYHTE UCIIONB30BaHNUE TOOABOYHOTO COMPOTUBIICHHUS.
[TpoaeMoHCTpUpPYHTE BO3MOKHOCTH TpuMeHeHHs cpensl Microsoft Excel (umm
Jpyro# cpezsl) ans 00paboTKU IKCIEPUMEHTAIbHbBIX TaHHBIX.

Kak B paHHON paboTe MMHHUMHU3UPYETCS MOTPEUIHOCTh 3SKCIEPUMEHTAIbHBIX
TAHHBIX?

Ne 26 «H3mepenue Emkocmu KOHOEHCAMOPOE MOCHIOEBIM MEMOOOM)

1.
2.

o ok~

Yro Takoe KOHJEHCATOP U €ro 3JEKTPOEMKOCTh?

Kak omnpenensieTcss 30€KTpOEMKOCTh NpPH MapajuieIbHOM M IOCIEI0BAaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB?

Kak B nmanHo# paboTe mpoBepsieTcs 3aKOH MOCIEAOBATEIHHOTO W MapauieTbHOTO
COEIMHEHUS KOHJIEHCATOPOB?

Kakas u3mepurenpHas cxema MpUMEHSIach B TaHHOU paboTe?

UYro Takoe conpoTHUBIIEHNE KOHAEHCAaTOpa?

[TpuBenure BBIBOA (OpMYNIBl [ ONpENeNeHHs HEU3BECTHOM EMKOCTH B
HCCIIETyEMOM CXEME.

No 28 «Onpeodenenue uHOyKmMUGHOCMU KAMYWIKU U MAZHUMHOU NPOHUUAEMOCHMU
¢eppomaznumnozo mena»

1.

Kakue npubopsl mpumeHsuMch B JaHHOM paboTe ajsl omnpenenuss NmapaMmerpoB




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

MOCTOSTHHOTO Y TIEPEMEHHOT0 TOKa?

[Monmyunte Qopmynny mis pacueTa TOJTHOTO CONPOTHUBIICHUS LENH TEPEMEHHOTO
TOKa, UCIIOJIb3YEeMOM B IaHHOW paboTe (M1 MPEACTABICHHON MPENOIaBaTEIIEM).
Kak ompenensinach WHIYKTHBHOCTh KAaTyIIKH B JaHHOW pabore? Kakum eme
CII0COOOM MOYKHO OIPEEIUTh UHAYKTUBHOCTD?

[TpomeMOHCTpUpPYHTE BO3MOXKHOCTh MpUMeHeHus cpeabl Microsoft Excel (wnmm
Jpyroi cpezpsl) A 00paboTKU IKCIEPUMEHTAIbHbBIX JaHHBIX.

Ne 34 «Onpeoenenue 01unvl c6emoeoil 60JHbL U XAPAKMEPUCMUK OUPPAKUUOHHOU

pewiemku»

1. KakoBbI mapaMeTpbl ¥ XapaKTePUCTUKU TUPPAKINOHHON PEIIeTKH, TPUMEHSIEMOH B
JKCIEpUMEHTE?

2. Tomyuure Gopmyity Ui OnpeaeseH s JTUHBI CBETOBOI BOJIHBI MPH AH(PaKIUN Ha
TU(PPaKLIHOHHON pelIeTKe.

3. KakoBo npakTuueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?

4. Kak B pgaHHOM paboTe MUHMUMM3HMPYETCSl IOTPEIIHOCTh AKCIEPUMEHTAIbHBIX

TAHHBIX?

IIpumepHBIii IepeYeHb BONPOCOB U 3alaHNi 110 J1a00paTOpHbIM padoram (3
ceMecTp)

No 42 «Onpedenenue 2n1asHvlx K6AHMOBHIX YUCETI 8030YHCOCHHBIX COCHOAHUIL AMOMA

6000p00a)

1. TlosicHuTe ycTpOMCTBO M MPUHIUI pabOThI CIIEKTPOCKOINA, UCIOJIb3YEMOTO B IaHHOM
pabote

2. Tomyuure hopMyny Uil OTPENEITMHUS TIABHBIX KBAHTOBBIX YHCET BO30YXKICHHBIX
COCTOSIHUHM aTOMa BOJIOPOJIa M JPYTUX BOJOPOIONOAOOHBIX aTOMOB

3. Uro HazpIBaeTCs TPalyHpPOBOYHBIM IpaduKkom?

4. TlpomeMoHCTpHpYHTE BO3MOXKHOCTH TpuMeHeHHs cpeasl Microsoft Excel (wmm

JPYTOH cpefibl) sl 00pabOTKH SKCIEPUMEHTAIBHBIX JTAHHBIX




CTpYKTYPHBII
EJ};EM};II){T [Inanupyemble pe3ynbTaThl 00yUCHUS OmeHOuHbIE CpefcTBa

KOMIICTCHIIN U

Ne 53 «Onpeodenenue maxcumanvhoii 3IHepeuu f-uacmuy u uoeHmupuxayus

PAouUOAKmMuUBHBIX RPENAPAmM o6y

1. Kakue wm3BecTHBI pa3HOBHIHOCTH Oera-pacmana? Kakas W3 HuUX Hcclemyercss B
JTAHHOM SKCIIEpUMEHTE?

2. B kakux nuamnazoHaxX HaxOJSATCS MEPHOJbI MOypaciiajga U dHEpruu Oera- pacmaja

MPUPOTHBIX PATUOHYKIIUIOB?

KakoBbI OCHOBHBIE OCOOCHHOCTH B3aMMOJICHCTBHS O€Ta-4acTHI] C BEIIECTBOM?

4. TlpomeMOHCTpHUPYHTE BO3MOXHOCTh HpuMeHeHHs cpeabl Microsoft Excel (wmm
Jpyroi cpezpl) aist 00pabOTKU IKCIEPUMEHTAIbHBIX JaHHBIX

w




0) Ilopsinox npoBeneHUsi MPOMEKYTOYHOH aTTeCTALIMH, MOKA3aTeJId W KPHTEPHH
OlLleHUBAHUS:

CornacHo y4yeOHOMY IUIaHY BHJAaMH TNPOMEXKYTOYHOH aTTECTAllMM 10 JAUCHUILINHE
«®Du3nka» SBISAIOTCS JBa 9K3aMeHa W 3adeT. DK3aMEHbl IMPOBOISATCS B YCTHOH (opme Mo
9K3aMEHAIIMOHHBIM OWJIeTaM, KaXIbli U3 KOTOPBIX COIEPXKUT J[Ba TEOPETHYECKUX BOIpPOCA U
OJIHO MpaKTUYECKOe 3a/laHue (3amauy). TeopeTrudeckre BOMPOCHI MO3BOJSIOT OLIEHUTh YPOBEHb
YCBOGHHsSI OOydYalOUIMMHUCS 3HAHWH, a TPaKTHYECKUE 3aJaHHsl BBUBIAIOT  CTENEHb
c(OpMHUPOBAHHOCTH YMEHMHM M BIaJCHUN. 3adeT MNPOBOJUTCS B BHUAE cOOECeOBaHUS IO
TEOPETUUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJIHYHO» (5 0asioB) — 00y4aOLINiicS IEMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYecKoe M TIIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLICHKY «Xxopomo» (4 6amna) — oOyJaroumics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYIHEHUS IIPH BBHITIOJHEHUH MPAKTUICCKUX 3a/IaHUH,
NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OIICHKY «YyAOBJIETBOPUTENbHO» (3 Oamia) — OOydYaromIMiics IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHHWH, HABBIKOB,
0Oy4arolMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS MPU ONEPUPOBAHUU 3HAHUSMHU U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLIGHKY «HEeYIOBJIETBOPUTEIbHO» (2 Oamia) — oOy4arommuiics JEMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET MOKa3aTh MHTEIUICKTYAIbHbIEC HABBIKH PEIICHUS MIPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXKET MOoKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyenusanus 3auema:

— Ha OIICHKY «3a4TeHo» (3-5 06a/mioB) — 00yJaroIuiics MmoKa3sBaeT CHOPMUPOBAHHOCTD
KOMIETSHIINH, HATMYUE TBEPABIX 3HAHHWI MPOrPaMMHOTO MaTepHala, IpaMOTHOE U JIOTUYECKOe
U3JI0KEHWE MaTepuana TpHh OTBETe, HOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, YBEPEHHO
HCIIPaBIIsIEMbIE TOCJE JTOMOJHUTENBHBIX BOIPOCOB, MPABHIbHBIE JIEUCTBUS MPHU JEMOHCTPALIUN
YMEHUI U HAaBBIKOB.

— Ha OLIEHKY «He 3a4yTeHo» (1-2 Oamna) — oOyyaromuiics MOKa3bIBAeT, YTO PE3YNIbTAT
0o0y4YeHHsI HE IOCTUTHYT, KOMIETCHIINH HEe C(HOPMUPOBAHBI, HE MOXKET MPEIbSIBUTH 3HAHUS Ha
YPOBHE BOCIIPOM3BEJCHUS U OOBSCHEHHA HH(OpPMAIUK, JaXe C TOMOIIbI0 HaBOJIIINX
BOTIPOCOB, HE CHOCOOEH MPOAEMOHCTPHPOBATH YMEHHSI U HABBIKH MPHU PEIICHUH MPOCTEUIITHX
3a1ad.



