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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKWM/ —crienyanbHocTH  25.03.01
«TexHnyeckas 9KCIUTyaTalus JleTaTesIbHbIX arrnapaToB v JIBUTaTesnei»
HarpaB/IeHHOCTH/CTiel[uau3alun «DKCITyaTalusi U UCTbITaHUSI aBUAL[MOHHOW U KOCMHUYEeCKOH
TeXHUKW». JlucuurivHa peanusyeTcs Kadeapoil «Ne3».

[ucuuruivHa HaljesieHa Ha ()OpMUpPOBaHUe Y BIMTYCKHUKA C/IeIyIOIIMX KOMIEeTeHLUA:

YK-1 «CriocobeH oCyIIiecTBISTb TIOMCK, KDUTHUECKUM aHa/u3 M CHUHTe3 WH(OpMaliy,
MIPUMEHATb CUCTEMHBIN MOXO0/, /ISl pelleHUs] [OCTaBIeHHbIX 3a/jau»

OITK-1 «Crioco6eH UCMoMb30BaTh OCHOBHBIE 3aKOHBI MaTeMAaTHUKH, € JUHULIbI N3MepeHHS,
¢dbyHaMeHTa/lbHbIe TIPUHLMITBI U TeopeTHYeCKhe OCHOBBI (DM3WKH, TeOpeTUUecKol MeXaHUKH,
T'U/IPaB/IMKH, UMEFOIIe OTHOIIIeHHe K TeXHUUeCKOMY 00CTy)KUBaHUIO BO3ZYIIHBIX CYOB»

Cofep>kaHre IMCIAIUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C MpobieMamu
obriel GusuKy.

[periofjaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOro mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKUe 3aHATHs, CAMOCTOSITe/IbHAsT
paboTa oOyuaroIrierocs.

[TporpaMMoil [WCLMIUIMHBI TPeAYyCMOTPEHbI Crefyrole BUbl KOHTPOJS: TeKYyL[UH
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5k3ameHa (1 cemectp),
nrddepeHIIMPOBaHHOTO 3auéTa (2 ceMecTp), 3K3ameHa (3 cemecTp).

OOmiasi TPyZ0eMKOCTb OCBOEHHS JUCLUIUIMHBI COCTaB/isieT 13 3auéTHeIX equHuUL, 468
4acoB.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLIUTIIHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWN M HaBBIKOB B 00/1AaCTH €CTeCTBEHHBIX
Hayk;
- TpejloCTaBjeHde BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh 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.
Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS
Kopu
Kareropus (rpynmna) Ko/ 1 HauMeHOBaHWe WHUKAaTOpa
HavMeHOBaHUe
KOMITeTeHLIUU JIOCTW>KeHUsT KOMITeTeHLIU
KOMITeTeHLIUU
YK-1 Criocoben
OCYILIeCTBJISITh
MOMCK, Kputhueckut | YK-1.Y.1 ymeTb MPpUMeHSATb METOAUKU
aHa/IM3 U CUHTe3 Tiorcka, cbopa 1 06paboTku nHbOpMaLH, B
YHuBepcanbHbIe vH(popMaLuy, TOM YHCJIe C UCTI0/Ib30BaHUEeM
KOMITeTeHLIUU MPUMEHSTb HCKYCCTBEHHOT'0 UHTeJIJIeKTa
cucTeMHbIM noaxof, | YK-1.B.2 BiageTb HaBbIKAMH CHCTEMHOTO
JLIS1 pelleHust MO/XO0AA [/Is1 PellieH!s MOCTaB/IeHHbIX 3a/lau
T0CTaB/IEHHBIX
3aja4
OIIK-1 Criocoben
VICII0/Ib30BaTh
OCHOBHBI€ 3aKOHBbI
MaTeMaTUKu
J— ’ OITK-1.3.2 3HaTh 3aKOHbI PU3MKU U XUMUU
A JI7Is1 OLIeHKW 3HaueHWl rapamMeTpoB
H3MepeHus,
(byH/IaMeHTaTbHbIe bu3nUecKux cucteM
YHA OIIK-1.¥.1 ymeTs peluarts NpUKIIagHble
TIPUHLUIIBI U
3a/lauy, BO3HUKAKLIMe B X0/e
ObienpodeccroHaibHbIe | TEOPeTUYeCKHe N
1poeCcCUOHATbHON JesITeIbHOCTU
KOMITeTeHLIUU OCHOBBI (PU3UKH,
N OIIK-1.B.2 ByiafjeTb MeTOaMH OL|€HHMBAHUS
TeopeTUUYeCKOu N
3HaueHW rapaMeTpoB (H3UUECKUX CUCTEM
MeXaHUKH, N
Y 5KCILTyaTalJMOHHO-TeXHUUECKUX CBOUCTB
TU/IPaBJIKH,
JMerOLIE (GyHKLIMOHAMBHBIX CUCTEM JieTaTe/IbHbIX
H arrapaToB U aBUAL[MOHHBIX JBUraTesien
OTHOLLIEHUE K
TeXHUUECKOMY
00CITy>KUBaHUIO
BO3/IYIIHBIX CYy/IOB

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




- «MaremaTyka. MaTeMaTU4eCKUH aHaIn3»,

- «Marematyka. Teopusi BepOSATHOCTEN ¥ MATeMaTUYeCKast CTaTUCTUKAY.

3HaHI/IH, IMOJIiy4eHHbIe IIpU HM3YYEHHKU MdTepHaid ,E[aHHOI\/’I AUCLHUIVIMHBI, MMEKT KaK
CAMOCTOATE/IbHOE 3HaU€HKEe, TaK U NUCITOJIb3YIOTCA TIPU U3YyUeHHUU APYTUX OUCLIUTIINH:

- «3JJIeKTDOTEXHUKA»,
- «MaTtepuanoBejieHUe»,
- «DJIEKTPOHUKA».

3. OObeM u TPY0eMKOCTh TUCIUITTHHbI

HanHble 06 obiieM obbeMe AWCLMIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BHZOB yueOHOM
paboTHhI 10 JUCHIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaMm) Tpe/iCTaB/ieHbl B

Tabsuie 2.
Tabsmiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIATITUHBI
. Tpy10eMKOCTb I10 ceMecTpam
Bu yuebHO paboThI Bcero 113\13; 1 No2 NE3
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHBI, 13/ 468 5/ 180 3/ 108 5/ 180
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
naboparopHsie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoi npoekT (pabota) (KI1I, KP), (uac)
9K3aMeH, (uJac) 99 54 45
CamocmosimenbHas paboma, Bcero (4ac) 165 58 40 67
JK3.,
Buo npomedicymouHoli ammecmayuu: 3auer, Oudd. k3 Oudd. k3
mudd. 3auet, sk3ameH (3auet, Judd. 3au, Ik3.) 3au., ' 3au. '
IK3.

4. CopepxaHve JUCLUIIIMHBI
4.1. PacnpepeneHue TpPyJ0eMKOCTU JUCLUIIMHEI 110 pa3/ienaM U BUJaM 3aHSITHM.

Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnbl, TeMbl AUCHUATIIMHBI, UX TPYA0EMKOCTh

Pazfiesnibl, TeMbI JUCLATUTAHBIL

3
(uac)

Jlekuyu
(uac)

JIP
(uac)

KII/KP

CP
(gac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.
Tema 1.1. D1eMeHTbl KWHEMATUKH.
Tema 1.2. [lIuHaMuKa MaTeprabHOW TOUKHU U

MOCTYIIaTe/IbHOT'O ABMXXEHHUA abCo/II0THO TBép,Z[Ol"O

Tena.
Tema 1.3. 3aKOHBI COXpaHeHUsI B MEXaHUKe.

Tema 1.4. [luHaMuKa BpalllaTe/IbHOI'O JBUKEeHUs

abCoI0THO TBEPAOTO Tesa.
Tema 1.5. TaroreHue. Dy1eMeHThI TeOPUU TOJIA.
Tema 1.6. PenaTuBrUCTCKas MexXaHUKa.

11 6

19




Paspen 2. Kosie0aHus ¥ BOJIHBI.
Tema 2.1. 'apmoHUYeckre KonebaHusl.
Tema 2.2. 3aryxatorue KoysebaHusl.
Tema 2.3. BoiHY>KIeHHbBIe KOeOaHusl.
Tema 2.4. Yripyrue BOJIHBI.
Tema 2.5. [IpumeHeHue ¢HU3MKK KosiebaHUI U BOJIH B
TeXHUKe.

11

19

Pa3fien 3. OCHOBBI MO/IeKY/IAPHOH (PU3NKHU U
TepMOANHAMHUKH.
Tema 3.1. MonekynsipHO-KWHeTUYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJMHAMUKH.
Tema 3.3. PeasibHble rasbl.
Tema 3.4. [IpMeHeHre MOJIEKYISIPHOU (PU3UKU U
TePMOJVHAMUKU B TEXHUKE.

12

20

Nroro B cemectpe:

34

17

17

58

Cemectp 2

Pazpen 4. DneKTpocTaTHKa M 3aKOHBI ITIOCTOSTHHOL'0
TOKa.
Tema 4.1. DyieKTpryeckoe 1oJjie B BaKyyMe.
Tema 4.2. DyieKTpUUecKoe 1oJjie B JU3/IeKTPUKaXx.
Tema 4.3. [IpoOBOAHUKM B 3/1IEKTPOCTAaTUUECKOM T10JI€.
Tewma 4.4. DHeprus 371eKTPUUeCKOro I0JIsl.
Tema 4.5. T[TocTOSIHHBIN 371€KTPUYECKUN TOK.

11

13

Pa3pgen 5. MarneTusm.
Tema 5.1. MaruuTHoe 1ojie B BaKyyMe.
Tema 5.2. DyieKTpOMarHUTHast UHAYKLYS.
Tema 5.3. MarnutHoe 110/1e B Bell|eCTBe.
Tema 5.4. OcHoBBI Teopur MakcBesia /st
3/1eKTPOMAarHUTHOTO T10Jisl. DJIeKTPOMarHUTHbIe BOJTHBI.
Tewma 5.5. [IpyMeHeHre MarHeT3Ma B TEXHUKE.

11

13

Pa3pen 6. OnTuka.
Tema 6.1. InTepdepenius ceeta
Tema 6.2. Inudpaxuus cBerta.
Tema 6.3. BzaumogencTBue 3/1eKTpOMarHATHBIX BOJIH C
BellleCTBOM.
Tema 6.4. ITonspusanus 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 U JIFTOMUHECLIEHTHOE U3Jly4YeHUe.
Tema 7.2. ®oTo3¢ ekt 1 ero nprMeHeHue.
Tema 7.3. D¢pdexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. Ontuyeckasti IMpOMeTpPUs.

11

22




Pa3pen 8. DyiemeHTHI KBaHTOBOM (PU3MKH aTOMOB,
MOJIEKYJ/I U TBePAbIX TeJl.
Tema 8.1. Teopust atoma Bogopoza o bopy.
Tema 8.2. KoprnycKy/isipHO-BOJIHOBOM Ayaivi3M CBOUCTB
BeljecTBa. BosHel fie bpoiins.
Tema 8.3. CooTHOI1IeHHe Heompe/ie/leHHOCTeN
I'efizenbepra.
Tema 8.4. BonHoBasi GyHKLIUSI U ee CTaTUCTAYeCKUM 11 6 6 22
CMBICII.
Tema 8.5. O61jee ypaBHeHue LlIpeguHrepa. YpaBHeHUe
[IpeauHrepa A1 CTaLMOHAPHBIX COCTOSTHUM.
Tema 8.6. Pertenuie ypasHenus Illpeaunrepa ais
MIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKHA aTOMOB U
MOJIEKY/I.

Pa3pen 9. ®u3uka aToMHOro sipa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PajioakTHBHBIN pacmaj,. 12 5 5 23
Tema 9.3. flepHble peakijuu.

Tema 9.4. DyieMeHTapHble YaCTULIbL.

WToro B cemecTpe: 34 17 | 17 67

Wroro | 102 | 51 | 51 0 165

[IpakTueckass MOATOTOBKA 3aK/IKOYaeTCss B  HEMOCPEACTBEHHOM  BBINOTHEHUU
00yyJaroIMMHCS ~ OMpeJie/ieHHbIX  TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyzayumed
npo¢eCCUOHAIBLHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSTUM.
Copiep>kaHue pa3/ie/ioB U TeM JIEKIUOHHBIX 3aHSITHI TIPHUBeZIeHO B Tabsiie 4.

Tabsmiia 4 — CofiepykaHue pas/ieioB v TeM JIEKIIMOHHOTO I[UK/Ia

Howmep pa3zena Ha3sBaHue u cofiep>xaHue pas/iesioB U TeM JIEKIIMOHHBIX 3aHSATHH

Pasnen 1. dusnveckre 0CHOBbI MEXaHUKMH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopaenu B MexaHuke. CucteMa
orcueta. KuHemaTuKa ABW)KeHUs MaTepuasbHOM TOUKM. OCHOBHas 3ajjaya
KMHEMaTUKA MaTepuaJbHOM TOYKU. TpaekTopus, AJIMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [TocTynatesnbHOe U BpaljaTebHOE ABMXXKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/lbHOe YCKOPeHUs.
YrnoBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMYUH TIPU BpalllaTe/IbHOM JIBMKEHUH.

Tema 1.2. [JuHamuka mamepuanbHOU MOUKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITUSI JUHAMUKU:
Macca, UMITy/IbC Tena, cuaa. Ilepeeii 3akoH HbetoToHa. VHepuuasibHbIE
cucteMbl OTcuéTa. BTopoii 3akoH HreioToHa. Tperuii 3akoH HbrOTOHa.
[IpyHimn otHOocuTesnbHOCTU ["anmunes. Cuibl: ynpyrde Cuiibl, CUJIbI
TpeHus. [IpakTueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
MUHAMUKA MaTepuajibHOW TOUKd. [ToHsiTMe abCOMIOTHO TBEPZOTO Tesa.
Lentp wmacc. CucremMa LieHTpa MacC. YpaBHeHUe [BWKeHUs Tesa
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSIOIIMECs] BeJIMUMHBI.




Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHCTeMBI.
[ToreHianbHas 3Heprus BO BHelllHeM IoJie cvil. IloTeHiuanbHas sHeprus
B3auMogeiicTBus. CBsi3b MeXXJy TMOTeHLMaJbHOM 3Heprues W mosem
KOHCEpBAaTUBHBIX CWI. 3aKOH COXpaHeHUsl MeXaHWYeCKOM >Heprum.
OHeprusi ympyrod JedopManyy. YC/IOBUSI paBHOBeCHSI MeXaHUUeCKOH
CUCTeMBbl. 3aKOH COXpaHeHus ummnyJ/bca. CoysapeHue JByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa MMIy/bca. MOMEHT HuMIy/JbCa TBEpAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0B8UNCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  uvHepuuu.  OCHOBHOe  ypaBHeHHWe  [JUHaMHUKU
BpalllaTe/lbHOTO JIBWKeHUs1 TBepAoro Tena. KuHeTnueckas >Heprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BCcemMupHOro TtaroteHus. Cuima Tsokecth U Bec. HeBecomocts. [lose
TSATOTEHUsI U ero HamlpsDKeHHOCTh. PaboTta B mosie Tsarotenus. [loTeHman
nons TAroteHus. Kocmuueckue ckopocty. HenHepryanbHble CHUCTeMBbI
orcuera. CUIbl UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqManbHOM TeOpUU
OTHOCUTEeJIbHOCTH. JIOpeHII0BO COKpalljeHHe [JIMHBbI CTep)XHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBaj, ero  HWHBApUAHTHOCTB.
PenatuBucrckui umnynbC. OCHOBHOE ypaBHEHME DeISITUBUCTCKOU
JvHamMuKy. KuHeTuyeckass SHeprusi pensiTUBUCTCKOM dYacTulibl. CBA3b
Maccel ¥ 3Hepruu. CBsi3b MeXX/ly SHepruer ¥ UMIYJ/IbCOM YaCTHULIbI.

Paznen 2.

Kosiebanus 1 BOJTHBI.

Tema 2.1. T'apmoHuueckue KonebaHusi. XapaKTepPUCTUKKA TapPMOHHUYECKUX
KonebaHuii. MexaHuueckrue rapMoHHUYeckue KojebaHus. ['apMOHUUECKUit
oct/iATop. [Ipy>KUHHBIM, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/1HBIE TApMOHMUECKHEe KOoiebaHus B KoiebaTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CnoxkeHHe TapMOHHUYECKUX
KosiebaHWM OJJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/ISIPHBIX KosieOanuii. JuddepeHipanbpHoe
ypaBHeHUe CBOOO/IHBIX 3aTyXaroIIUX KojiebaHuii U ero pelieHUe.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIuMTYa U (pa3a BbIHYKI€HHBIX
Konebanuii. Pe3oHaHc. [IuddepenipanbHoe ypaBHeHHE BBIHYKIEHHBIX
KosebaHnii W ero pemeHue. BosHOBbIe Tmporiecchl. [IpopgosbHBIE |
roriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHWe Oeryimieli BosiHbL @a3oBast
CKopocTb. BosiHOBoe ypaBHeHue. I'pynmoBasi cKopocTb. MHTepdepeHLus
BosiIH. CTosiume BOJIHBL. 3BYKOBbIe BOHBI. D¢ ekt [lornepa B aKyCTHKe.
YbTpasByK U €ro np¥MeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku KosebaHuil u 801H 8 mexHuke. IIpumepsl
rpuMeHeHust GU3NKHU Koyie0aHWM U BOJTH B TEXHHUKE,

Paznen 3.

OcCHOBBI MOJIEKY/ISIPHOH (PU3UKU U TePMOAMHAMMKH.

Tema 3.1. MoneKyasipHO-KUHemu4eckass meopusi UOedabHblX 2d308.
CTaTuCcTUUeCKU W TepMOAUHAMUYeCKUd MeToAbl. OMbITHbIE 3aKOHbI
WjeanbHOro rasa. YpaBHeHue KiamnelipoHa—MeHeneeBa. (OCHOBHOe
ypaBHEHUE MOJIeKYJ/IIPHO-KUHEeTUUYECKOM TeOpUH HZea/bHbIX ra3oB. 3aKOH
Makcsesia 0 pacripefie/ieHU MOJIEKY/ U/lea/IbHOTO rasa o CKOPOCTSIM U
JHEprusiM  TeIJIOBOTO  [JBiWKeHusi.  bapomerpuueckas  ¢opmyra.
Pacripesienenvie bonbiMaHa. CpejjHee YWCIO CTOJKHOBEHUW M CPeJHSIS




JvHa  cBoOofHOTO  Tipobera  Mosekyn.  OrmnbITHOe — 0OOCHOBaHHe
MOJIEKYISIPHO-KUHETUYeCKOU TeOpUH. ABnenus repeHoca B
TePMO/IMHAMUUECKUX HEPABHOBECHBIX CUCTeMaX. Bakyym U MeTOAbl ero
nosiyueHusi. CBOMCTBA y/IbTpapa3peKeHHbIX ra30B.

Tema 3.2. OcHoebl mepmMoOuUHaMuku. Yucio cTerneHer CBOOO/bBI
MOJIeKyJIbl. 3aKOH PaBHOMEDHOI'O pacripefie/ieHUsi SHepruy I0 CTereHsIM
cBobozbl Mosekyn. IlepBoe Hawano TepMofguHamMuKM. Paborta rasa ripu
r3MeHeHUH ero obbema. TerioeMKocCThb. [IpyMeHeHHe IepBOro Hauasa
TEePMOAMHAMUKHY K H3ompoiieccaM. AznuabaTHeii riporjecc. [1osMTporHbIi
nporjecc. O6paTuMble U HeoOpaTuMble Tpoliecchl. Kpyrosoii mpotiecc.
OHTpONMs, ee CTaTUCTUYECKOe TOJIKOBaHHE U CBSA3b C TePMOAUHAMUUYECKON
BepOSITHOCTBIO. BTOpOe Hauasno TepMojvHaMUKU. TeruioBble ABUraTeNu U
xoJsiopunbHble MatuHel. Lukn KapHo v ero KITI a1 uaeansHoro rasa.
Tema 3.3. PeanbHble 2a3bl. Cwibl W TOTeHLUanbHasi SHepPrus
MEXMOJIEKY/IIPHOTO  B3aUMOJENCTBUA. YpaBHeHue Ban-zmep-Baanbca.
N3orepmbl  Bau-gep-Baasibca u  ux aHanv3. BHyTpeHHSIS 3Heprus
peasibHOTO ra3a. dpdekT xoyns-TomcoHa. CxKKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoAeKyaApHOU (DUBUKU U MepMOOUHAMUKU 8
MmexHuKe.

Paznen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI [IOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nose 8 6akyyme. 3aKOH COXpaHeHUs
3/1eKTpUUecKoro 3apsifia. 3akoH KysoHa. OsekTpocTaTuueckoe IioJie.
HanpskeHHOCTh  3/1eKTpOoCTaTUYecKoro mnosig. I[IpyHiomn cyrneprio3uyyu
sneKTpocTatuueckux Tosieid. Ilosme pgumosisa. Teopema TI'aycca pans
3/IeKTPOCTaTUYeCKoro Iosis B Bakyyme. [IpuMeHeHue Teopemsl I'aycca K
pacueTy HEKOTOPBIX 3/IEKTPOCTaTUUeCKUX MoJjieil B Bakyyme. LIUpKyisLys
BEKTOpa HalpsUKeHHOCTH  3/IeKTpocTrathueckoro mnosd.  [loreHuuan
3/1eKTPOCTaTUyecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT IOTeHLMasa.
OKBUIMOTeHLMa/IbHbIe TIOBEPXHOCTU. BbluncieHre pasHOCTH MOTEeHLUaI0B
T10 HaNPsKeHHOCTH T10JIS.

Tema 4.2. Dnekmpuueckoe nose 8 ousneKmpukax. TUIbl [AW3/71eKTPUKOB.
[Tonspusanus gusnekTpukoB. [Tossipr3oBaHHOCTb. Hanps>keHHOCTh 1071 B
JUSJIeKTpUKe.  JyeKTpuueckoe cmeljeHve. Teopema Taycca s
3/1eKTPOCTaTUYEeCKOI'o 110/ B AU3JIEKTPHKe. Y C/IOBUS Ha IpaHulie paszesa
JIBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 4.3. TIpo8OOHUKU 8 3/4eKmpocmamuyeckom nosje. DJIeKTPOEMKOCTb
ye[MHeHHOro IpOBOAHUKA. KoHAeHcaTopbl. DHeprus CUCTeMbl 3apsi[ioB,
yeZJMHEeHHOr'0 IPOBOJHUKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 3/1eKmMpuuecko20 nossi. DNeKTPUUeCKUM TOK, CAla U
IUVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIas Cula |
HarpspKeHue.

Tema 4.5. TlocmosHHblli  31ekmpuueckuti mok. 3akoH  Owma.
CorpoTuB/ieHHe IPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH JIKoyisi-
Jlenua. 3akoH Oma [ HeOJHOPOJHOrO YydyacTKa Lenu. IlpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX L]erei.

Pazpgen 5.

MarneTusm.

Tema 5.1. MacHumHoe nose 6 6akyyme. MarHutHoe T10jle M €ro
XapakTepucTuKu. 3akoH buo-CaBapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHMUTHOro nions. 3akoH Awmmepa. BsaumopeiictBue
rapassie/bHbIX TOKOB. MarHuTHasi MNOCTOSIHHas. EWHUIBI MarHWTHOU
WHIYKLIMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojsi. MarHutHoe moJjie
JIBIDKYyLerocsi 3apsiia. [lelicTBMe MarHWTHOTO TMOJsi Ha JABWKYLIMHCS




3apsA. [IBrkeHue 3apspKeHHBbIX YacTUL] B MarHUTHOM I10j1e. Y CKOpUTeJU
3apspkeHHbIX uactul. O¢dekt Xosmta. Lupkynsauus Bektopa B
MarHUTHOIO T0Ji1 B BaKyyMe. MarHuTHele M0/l COJIEHOWJA U TOPOUJa.
[ToTok BekTOpa MarHUTHOW WHAYKIMU. Teopema ['aycca ans mons B.
PaboTa 10 mepeMelrieHrIo MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHass UHOyKyusi. SIBjieHUe 3/IeKTPOMarHUTHOMN
vHAyKUMK (omnbiTel Papasiest). 3akoH Papajes U ero BbIBOJ, U3 3aKOHA
COXpaHeHUs1 SHepruu. BpailleHue paMKyd B MarHMTHOM MoJie. Buxpesbie
TOKU (TOKM DPyKo). UHAYKTHBHOCTH KOHTYpa. CaMonHAyKLusA. ToKu mipu
pa3MbIKaHUM U 3aMbIKaHWU 1enu. B3aumHas unaykuus. TpanchopMaTophl.
OHeprusi MarHUTHOI'O T1OJIS.

Tema 5.3. MacHumHoe none 6 egeujecmee. MarHuTHble MOMEHTHI
JIeKTPOHOB U aromoB. /[lna- ¥ rmapamarHetTusM. HamarHuueHHOCT.
MarauTtHoe 1Mojie B BellleCTBe. Y(JIOBUA Ha TIpaHuUlle pasjesa JBYX
MarHeTUKOB. ®deppoMarHeTUKH U WX  CBOWCTBa. [Ipupopga
(heppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 0451 31eKMPOMAHUMHO20 NOJA.
D/NeKmpoMazHUmHble 80/Hbl. BuxpeBoe 3nekrtpuueckoe 1iose. Tok
cMelleHUsl. YpaBHeHUs MakcBe/uia [Ji1  3/IeKTPOMarHUTHOIO — I1OJIS.
OKCIlep¥MeHTalbHOe ro/1yuyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
IuddepeHLianbHOe ypaBHeHME 3/1eKTPOMAarHUTHOM BOJIHBI. DHEpPrusi U
HMITY/IbC 3JIEKTPOMarHuTHOU BOJIHBI. VI3yueHre AUMOIis.

Tema 5.5. IlpumeHeHue MmazHemu3ma 6 mexHuke. IIpuMmeHeHune
3/IeKTPOMAarHUTHBIX BOJIH. [IpYMeHeHre MarHeTu3Ma B TeXHUKe.

Pa3nen 6.

Omnruka.

Tema 6.1. MumepcpepeHyus ceema. Pa3BuTue TpejcTaBAeHUN O MPUPO/ie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepenivs cBeta. Metoasl HabmoeHUss WHTep(epeHIMHd CBeTa.
WuTepdepeHnys cBeTa B TOHKUX IJIeHKax. [IpuMeHeHWe UHTepdepeHLUH
CBeTa.

Tema 6.2. lugppakyus ceema. IpuHuun [toiireHca-®dpeHesns. MeTo/;, 30H
®penens. [IpsimonvHeliHoe pacnipocTpaHeHue cBeTa. [dudpakius OpeHesns
Ha KpyIJIOM OTBepCcTUM U aucke. [udpakiusi dpayHrodepa Ha OJHOU
memu. [Jdudpakuus @PpayHrodepa Ha AUdpaKLMOHHOM — pelleTKe.
[IpocTpaHcTBeHHasi  pelieTka. PaccesHue cBeta. [udpakims Ha
MpOCTpPaHCTBeHHOU peliieTke. ®opmyna Bysbda-bparros. Pa3pernatoiiias
CTIOCOOHOCTH ONTHYECKHUX TTPUO0pOB. TToHsATHE 0 Tonorpaduu.

Tema 6.3. BzaumooOelicmgue 31eKMPOMA2HUMHbIX B0/H C 8eljeCcmeoM.
HOucnepcusi cBeTa. DJIeKTPOHHasi Teopusi fucrnepcyy cBeta. [lorsoijeHue
(abcop6brust) cBeta. Dddekt [doriepa. U3nyuenue YepeHkoBa-Basuosa.
Tema 6.4. INonspuzayus ceema. EcTeCcTBeHHBIN U TMOSIPU30BAaHHBIN CBeT.
[Monsipu3zaiusi cBeTa TMPU OTPA’KeHWU W TIPeJIOMJIEHMH Ha T'paHULe [BYX
[IM3/1eKTPUKOB. [IBOlHOe nyuenpenomieHue. [TosisipusaljioHHbIe TIPU3MBI
U T[OJApOUAbl. AHaMU3 IIO/ApU30BaHHOrO cBera. VICKyccTBeHHas
onTHYecKasi aHU30Tponus. BpallieHre MI0CKOCTU MOsIpr3aLivu.

Tema 6.5. [IpumeHeHUe ONMUKU 8 MexXHUKe.

Pazgen 7.

KBanroBas onruka.

Tema 7.1. Tennogoe u MOMUHECUEHMHoe u3/ayueHue. Buabl v3nyuyeHus.
TeryioBoe u3nyyeHre W ero xapakTepuCTUKHU. 3akoH Kupxrodga. 3akoHbI
Credana-bonbimana u cMmenleHust Buna. ®opmynel Panes-IkuHca #
ITnaHka. JIroMUHeCLIeHIHS.




Tema 7.2. @omosgpgpekm u e2o npumeHeHue. Buibl HOTO31€KTPHUUECKOTO
5¢dekTa. 3aKoHbl BHellHero (GoTto3¢¢ekra. YpaBHeHHe DVHIITeNHHA [/
BHelliHero ¢oTo3ddekra. IKCriepruMeHTaTbHOe TIOATBEP K/[eHe KBAaHTOBBIX
cBolicTB cBeTa. [IpuMeHeHue poToaddekTa.

Tema 7.3. Dppekm KomnmoHna. JHeprusi U umny/abC ¢otoHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMmeHTapHasi TEOpUsl.

Tema 7.4. EOUHCMBO  KOpPNyCKyAspHbIX U  BO/HOBbIX  CBOlCM8
3/1eKMPOMACHUMHOR20 U3/MyUYeHUSsl.

Tema 7.5. Onmuueckass nupomempusi. TerioBble WCTOYHWUKM CBeTa.
Metozpl ¢uKcalMM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUUECKOW
MTUPOMETPUH.

Pa3gen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3sepdopga. JluHeliuathbiii crieKTp aToMa Bojjopofa. I[loctynatbl Bopa.
OmnbiTel @panka U I'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-680/1Ho80lU Oyanusm ceoticmg sewjecmed. BosiHbi
Oe Bpolinsa. HekoTopble cBOMCTBA BOJH e Bpoiis.

Tema 8.3. CoomHoweHue HeonpedeneHHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwee ypasHeHue ILlIpeduHeepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSIHULI.

Tema 8.6. PeweHue ypasHeHus llIpeduHeepa 0151 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uKu amomos u moaekya. IIpuHLuI
MIPUYMHHOCTH B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU TIIPSIMOYTO/MBHOM «IOTEHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CT€HKaMH». IIpOXO’K[eHHe YacCTHI[bl CKBO3b
MOTeHLMabHbIN Hapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKUI OCLIW/IZISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/OpOZa B
KBaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/71eKTpOHa B aToMe Bozopoga. CrimH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3IMuuMOCTH
TOXJeCTBeHHbIX yacTtull. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTossHusIM. [loHsiTe 00 SHEepreTUYeCKUX YPOBHSIX.
MornekynsipHble  CrieKTpel.  KOMOWHaIlMOHHOe — paccessHHe — CBeTa.
[Tornowenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornrhuyeckue
KBaHTOBbIe reHepaTopHI (J1a3ephl).

Pasgen 9.

®du3nKa aTOMHOI0 sAApa.

Tema 9.1. Ceolicmea amomHbix sidep. Pa3mep, cocTaB U 3apsii aTOMHOTO
anpa. MaccoBoe ¥ 3apsifioBoe uMcia. JledeKT maccel U 3HEprus CBs3U
aapa. CnuH sijpa M ero MarHUTHbIM MOMEHT. fljepHble cuibl. Mogenu
anpa.

Tema 9.2. PaduoaxkmueHbili pacnad. PafyoakTHBHOe W3/yueHUe U €ero
BUAbL. 3aKOH pajuvoakTUBHOro  pacriaga. [lpaBunma  cmeleHus.
3akoHOMepHOCTU anb(a-pacrnaga. bera-pacnag. Hewtpuno. ['amma-
V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJIOLjeHre raMMa-Uu3/ayyeHus
(abdekr Meéccbayspa). Meroabl  HaAOMIOZEHHST W PErHMCTpaLvd
PaIM0aKTUBHBIX M3/Ty4YeHUU U YaCTHLI.

SAnepHble peaklMu U UX OCHOBHbIe THUIblL. ITo3uTpoH. Bera-rumroc-pacrag.
OneKTpoHHbIM 3axBaT. OTKPBITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SpepHble peakuu TMO0J JeUCTBHEM
HeUTPOHOB. Peakuus penenus sapa. Llennas peakuus penenus. Ilonsarue o
sifiepHoM SHepretuke. Peakiusi cuHTe3a aroMHbIX sifep. IIpobsema




YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

Tema 9.4. dnemenmapHbie uacmuybl. Kocmuueckoe usnyueHve. MOOHbBI U
WX CBOMCTBA. Me30HBI ¥ HUX CBOWCTBA. TUMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTull. YacTulbl ¥ aHTUYacTULibl. ['unepoHsl. CTpaHHOCTH
M UYeTHOCTb 3J/ieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

4.3. Tlpaktuueckue (CeMHUHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0eMKOCTb NpYBe/ieHbl B Tabmie 5.

Tabsuia 5 — [MpakTHUecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmbl . [IPaKTUYeCKO | paszen
TeMbl mpakTUYeCKUX TpynoéMKOCTb, o
1/ N MpakTUYeCKUX U a
3aHSATUN ” (gac)
m 3aHATHN MOATOTOBKH, | AUCLIUI
(uac) JIVHBI
Cemectp 1
KunHemaTtuka v fuHaMUKa
1 1A Pemnienue 3amau 6 1
MaTepuasbHOU TOUKH
XapaKkTeprUCTHUKH BOJTHOBBIX
2 P P Perienue 3azau 6 2
MPOLeCCOB
MouJiekynsipHO-
3 y/Ap Pemienue 3amau 5 3
KMHeTHYeCcKasl Teopus
Cemectp 2
XapakTepuCTUKA
4 P P Pemienne 3amau 6 4
3/71EKTPUYECKOT0 TOKA
WNHayKuys MarHUTHOTO
5 | ons. CUsbl B MarHATHBIX Pemienue 3amau 6 5
TMOJISIX
WuTepdepentms
6 Pgeper1p, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemienue 3amau 6 7
dorosrddexT
ATOM BOZOPOAA, TIOCTYJ/IAThI
8 AOPOAR, y Peiienue 3aau 6 8
bopa
9 | AnepHble peakuu PerieHue 3azjau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTHS
Tembl 1ab0PaTOPHBIX 3aHATUHN U UX TPYJOEMKOCTh TPUBe/ieHbI B Tabmuiie 6.

Tabnwiia 6 — JlabopaTopHbIe 3aHSTHS U UX TPY/I0EMKOCTb

N3 Hux Ne
No T MpaKTAYeCKO | paszen
1/ HaumeHoBaHMe 1abopaTopHbIX paboT* PYAOEMKOCTE i a
b > (1ac) MOATOTOBKH, | AUCLUII

(uac) JIUHBI
Cemectp 1

1 | MawmHa ATBya 4 1
2 | Masarauk Makcsesia 5)




3 | OnpefienieHyie CKOPOCTH 3BYKa B BO3/jyXe 4 2

4 OnpesieneHyre MoKasaresisi aAuabaTel Jjist 4 3
BO3/yXxa

Cewmectp 2

5 OrnpeziesieHye 371eKTPOEMKOCTU 5 4
KOH/leHcaTopa

6 Omnpegenenye y/ielbHOIO CONPOTHUBJIEHUS 4 4
TIPOBO/IHUKA
OnpejeneHrie ropu3oOHTaIbHON

7 | cocTaBnsitolei HaMpPsLDKEHHOCTH 4 5
MarHUTHOTO MOJIs1 3eMJIU

8 | Konbua HbroToHa 4 6

Cemectp 3

9 | IIpoBepka 3aKOHOB TeIJIOBOTO U3/1yUYeHUs! 4 7

10 OmneiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboTtoadekra

11 Onpegenenye MYPUHBI 3allpeliéHHON 30HbI 5 8
TIO/TYTIPOBOJHUKOB

12 OnpesienieHrie SHePruM anbQa-yacTUl] Mo 4 9
1po0ery B BO3ZyXe

Bcero 51

IMpumeuarue: *membl 1a60pamopHbix pabom Ha cemecmp AGASIOMCSA 8APUAMUSHBIMU U ONpedeasiomcst Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabsuija 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne Ne pa3zgena
1/ HaumeHoBaHue 1abopaTopHO¥ paboThI JUACLUTIIUH
1 bl
Cemectp 1
1 | MammHa ATBy1a 1
2 | MasitHuk MakcBesia 1
3 | MasTauk Ob6epbeka 1
4 | CTOJKHOBEHHS 111apOB 1
5 | I'mpockon 1
6 OmpezienieHe  yCKOpeHHWs] CBOOOJHOTO  TafieHUs TPH  TTOMOIIU 2
000pOTHOT'0 MasiTHUKA
7 | KpyTuibHBIM MasiTHUK 2
8 | Hak/IoHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpenenenue Ko3dbduieHTa BI3KOCTU BO3AyXa 3
11 | Onpepenenvie mokasaTess aauabathl A7 BO3AyXa 3
CemecTp 2
12 | OnpefesieHre 3/1eKTPOEMKOCTUA KOHZIEHCATOpa 4
13 | OnpesiesieHue y/1eJIbHOTO CONPOTUBJIEHUSI MPOBO/JHUKA 4
14 | M3yueHue npoLieccoB 3apsifia U pa3ps/ia KOHJeHcaTopa 4
15 | MiccneoBanye pelakCallMOHHBIX KOJIe0aHUH 4
16 | MicceoBadyre pe30HaHCA B 37IEKTPUUYECKOM KojiebaTe/TbHOM KOHTYpe 4
17 | OnpefeneHve yeabHOrO 3apsifia 371IeKTPOHa 4
18 OrnpesiesieHe  TOPU30HTATbHOM  COCTaBJISAIOIIEN  HANPSOKEHHOCTH 5
MarHuTHOTO MO0JIsl 3eMJIU
19 | UccnenoBanue ructepesuca heppoMarHUTHBIX MaTepHasioB 5




20 | ViccnepoBanue B3aMMHOW MHAYKLMU 5
21 | VccemoBanye 3/1IeKTPUUECKUX KOIeOaHWM B CBSI3aHHBIX KOHTYPAx 5
22 | OnpepiesieHre yzie/IbHOTO 3apsifia 3/1eKTPOHAa METO0M MarHeTpoHa 5
23 | burnipusma @PpeHens 6
24 | Konbla HeroToHA 6
25 | Indpakiys I0CKUX BOJIH Ha ITe/In 6
26 | IudpakiMoHHas pelieTkKa 6
27 | XapaKTepUCTHUKU MPU3MBbI U AUGDPAKIIMOHHOM pelleTKU 6
78 [Tonspusanus cBeta. 3akoH Maimoca. KpyroBas u siaunTudeckast 6
TNOJIIpU3aLun
29 | BpaiieHue I0CKOCTH MOJIIPU3aLiun 6
30 | MaruuTHOe BpalljeHue IIJIOCKOCTH T0JIsIpU3aLiy 6
31 OrnpeseneHve JJIMH BOJIH  CIHEKTPaJbHBbIX JIMHUM C T[OMOLIBIO 6
CIIeKTpOMeTpa
Cemectp 3
32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYeHUs 7
33 | OnbiThl CTONETOBA 10 U3yYeHuto doTodaddekra 7
34 M3yyeHne crmekTpa aTroMa BOAOPOJA C TIOMOLIbIHO AW(paKLMOHHOTO 8
CIIeKTpOMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS MeETa/yIOB U 8
TIOTYTIPOBOAHUKOB OT TeMITepaTyphl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHure LIMPUHBI 3aNIPel|EHHON 30HbI M10JyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezeneHre SHePryuM anbda-uyacTHIl 1o Mpobery B BO3ayxe 9
40 | ViccneoBaHue SHepruu B-usnyueHus 9
4.5. BelImosHeHNe KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TIpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroImxcst
Bujibl camocTosiTe/IbHOM paboThI U ee TPYA0eMKOCTb TIpUBe/IeHbI B Tabuiie 7.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U ee TPYA0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 57 20 14 723
pucuuruinHel (TO)
[ToaroroBka K TeKylilleMy KOHTPOJIFO 54 19 13 2
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 54 19 13 2
arrecrauuu (ITA)
Bcero: | 165 58 40 67

5. TlepeueHb yueOHO-MeTOUUECKOTO 00eCcreueHus

TSI CAMOCTOSITeTbHOM pabO0ThI 00YUarOIIUXCS 10 JUCIUTUIAHE (MOZYJIIO)

YueOHO-MeTOANUYeCKHe MaTepuasbl [ CaMOCTOSITe/NbHOM paboThl 00yuaromxcs

yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN




[TepeueHb TeUaTHBIX 1 37IEKTPOHHBIX YUeOHBIX U3/jaHWi TIpUBe/ieH B Tabsuie 8.

Tabnuia 8— ITepeueHb MeYaTHBIX U JI€KTPOHHBIX yUeOHbIX U3[aHUN

KomiuectBo
5K3eMITISIPOB
Uﬁ“j;&)/ oc bubnmorpaduueckas ccblka B 61/(IEPJH(;I;T:KE
3/TIEKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc obueii ¢pusuku: B 3 1.: yuebHOoe mocobue / U. B.
C12 CaBesibeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
Mexanvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe nocobue / T. Y. Tpodumoga. - 94
T76 13-e u3n., ctep. - M.: Academia, 2007. - 558 ¢

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

Pedicum docmyna: ons
asmopu308aHHbIX

CagesnpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Tom 1. Mexanuka. MosekynspHasi ¢pu3nka: yueOHUK
ana BysoB / U. B. CasenbeB. - 20-e usg., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.

e.lanbook.com/book/

507521 OnekTpuuectBo. Kosebanuss W BomHBL. BomHOBas
onTvKa: yuebHoe Tmocobue ans By3oB / WU. B.

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

CagesbeB. - 9-e u3f., crep. - CankT-IleTepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pedicum docmyna: ons
asmopu308aHHbIX

CasenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 ToMmax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dusvka aTOMHOrO fAApa U
3/IeMeHTapHbIX YacTHul]. yueOHUK s By3oB / U. B.
CaBenbeB. - 16-e u3fg., crep. - Cankt-IletepOypr:

nosb3oeamesell. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YuebOHoe
catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pesicum 0ocmyna: oas | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe
catalog/product/ nocobue gas By3oB: B 5 Tomax Tom 2:
470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH
Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PU3IMATIINUT,
aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosab3ogamesetl.



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/

WNpomoB, U. E. Mexanuka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6
1 d=470867 yuebHoe 1iocobue / WM. E. Wpopmos. - 17-e uspg. -
; 3 3 Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
eoretint goemynd: G | 978-5-93208-519-6.
aemopu308aHHbIX
nosb3oeamesneltl.
https://
znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHoe
catalog/product/ nocobue 151 By30B: B 5 Tomax Towm 3: DnekTpruecTBo
549781 / CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pesicum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.
nosb3oeamesetl.
https://
znanium.com/
catalog/product/ CuByxuH, [I. B. O6mmii kKypc ¢u3Mku: YueOHoe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:
Peacum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
asmopu308aHHbIX
nosb3oeamesnetl.
https:/
znanium.com/ WNpopos, WN. E. DOnekrpomarHetusm. OCHOBHbIE
catalog/document? )
) 3aKOHbI: yueOHoe mocobue / U. E. Vipozos. - 14-e u3g,.
id=470883 N
p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
eorem docmynd: G| 1SBN 978-5-93208-520-2.
aemopu308aHHbIX
nosb3oeamesetl.
https://
Znanium.com/ Wpogos, U. E. KBantoBas ¢du3uka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6 .
id=470861 yuebHoe rtocobue / U. E. lpozos. - 9-e usg. - Mocksa:
lp 3 3 Jlabopatopust 3HaHwiA, 2025. - 261 c. - ISBN 978-5-
evicum docmyna: 01l | gango =17 9
aemopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Upopos, U. E. 3agaun mo obujeit ¢dusvke: yueGHOe
catalog/document?
d=476087 nocobue gnst By3oe / U. E. Wpogos. - 17-e usg. -
;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoietimt GoCtyd: | 978-5-93208-513-4.
aemopu308aHHbIX
nosb3oeamesetl.
https://urait.ru/ CaszoHoB, A. b. SfgepHas ¢u3uka: yueOHUK /s
bcode/563653
Pesicum docmyna: s By30B / A. b. Ca30HOB. - 2-e U3[., UCIIP. U [OIL -
' Mocksa: U3parensctBo FOpairt, 2025. - 320 c. - ISBN
asmopu308aHHbIX

nosab3ogamesetl.

978-5-534-11829-2.



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://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867

7. IlepeueHb 371€KTPOHHBIX 00pa30BaTe/ILHBIX PECYPCOB
VH(OpMaLMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTH «VIHTepHeT»
[Tepeuenn 3JIEKTPOHHBIX oOpa3oBare/TbHbIX pecypcoB MH(OPMaLMOHHO-
TeJIeKOMMYHUKALIMOHHON ceTh «VIHTepHeT», HeoOXOAWMBIX /[jii OCBOEHMS AWUCLIUITUHbI
nipuBe/ieH B Tabmmie 9.

Tabma 9 — TlepeueHb 3/€KTPOHHBIX OOpa3oBaTelbHBIX pecypcoB HMH(OPMAILMOHHO-
TeJIeKOMMYHUKAL[MOHHOM ceTd «VIHTepHeT»
URL agpec HaumeHnoBanue

https: -sCi .

.ttP s//new-sclence.ru/category/ NurepHeT->xypHan «HoBast Hayka». Pa3zen dusuka
fizika/
https://openedu.ru/ O6pa3oBarenbHasi natgopma «OTKpBITOR

obpa3oBaHHe»

https://fizikaguap.ru/ O6pa3oBarenbHbIi pecypc Kadeapsr ¢pusukn ['Y ATl
https://Ims.guap.ru CucremMa AUCTaHIIMOHHOTO 00yueHus: 'Y ATIT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHb mporpamMMHOro obecrieueHusi, HCHOMb3YEMOrO0 IIPU OCYILeCTBIEHUU
oOpa3oBaTeTbHOTO TMPOLiecca Mo AWUCIUATUIMHE.
[Tepeuenb UCII0/1b3yeMOro MporpaMMHOro obecrnieueHusi npejcrasrieH B Tabure 10.

Tabsmia 10— ITepeueHb MPOrpaMMHOT0 0OecrieueHust

Ne 11/11 HauMmeHoBaHue

OnekTpoHHast MHGOPMaILIMOHHO-00pa3oBaresbHast cpeia I'YAIT «VIHTerpupoBaHHast
cpena obOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npuka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
Moayned W uX (YHKUMOHA/IbLHOEe Ha3HAueHWe U3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdurmanbHbli  caT o0pa3oBaTeNlbHOM oOpraHu3aiui B ceTH  «VIHTepHET»
2 (https://guap.ru/), paspaboran corpyauukamyd ['YAIl (BBe#éH B 3KCIUTyaTaljlio
[Tpukasom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAITI, uHdopmaius o JUieH3UH Tpe/iCTaB/IeHa
10 cchliKe https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'YAII, uH(popmauusi o JULleH3UM TIpe/CcTaBjeHa 10
ccolike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6osHO pacripoctpansiemoe I10)

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

8.2. Tlepeuenb HMHGOPMAaLIMOHHO-CITPaBOYHBIX CHCTEM, UCTI0JIb3YEeMbIX npu
OCYIIIeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLieCca Mo AUCIUIIIAHE

[TepeueHb KCIO/Ib3yeMbIX HMH()OPMAI[MOHHO-CIIPABOYHBIX CUCTEM TPEACTAaB/I€H B
Tabme 11.

Tabsuia 11— IlepeueHs MHGOOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmeHoBanue
OnekTpoHHBIN Karanor ombmmoreku I'YAIT ¢ moctyriom K 6a3se MOTHOTEKCTOBBIX
1 uspannii (https://lib.guap.ru), goctym yepe3 suuHbIi KabuHeT unTarens 6uOIMOTEKN
I'YAII

2 HayuHast ssiektpoHHast 6ubmuoreka «eLIBRARY» (https://elibrary.ru/), moctyn



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

yepe3 JIUUHBIA KaOuHeT uuTarens Oudmmoreku I'YAII, a takke mo IP -agpecam
I'YAIl

3 OBC «Jlanb» (https://e.lanbook.com/), mocTym uepe3 JMUHBI KabOWHET 4dWTaTess
oubmoteku ['YAII, a Takxke 1o IP -agpecam I'YATT

4 9BC KoHcopimyma aspokocMuueckux By3oB Poccum (http://elsau.ru/ suai), goctyn
no IP-agpecam I'Y ATl

5 9BC Znanium (https://znanium.ru/), AOCTyI uepe3 JIMUHBLIM KaOWHeT uHUTaTess
oubmoteku ['YATI, a Taxke 1o IP -agpecam I'YATI

5 O6pa3oBarenbHasi mnardopma «HOpaiit» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIMI
KabuHeT unTartesns bubmoreku I'Y ATl a Takxke 1o IP -agpecam I'YAIT

. HayuHast snektponHass Oubimoreka «KubepJlenunka» (https://cyberleninka.ru/),
CBOOOAHBIN TOCTYTI

9. MarepuanbHO-TeXHUYecKast Oa3a
CoctaB MaTepHa/bHO-TEXHMUYECKOM 0a3bl, HeoOXOAWMOW /s  OCYILeCTBJIeHUS
obpa3oBaTesTbHOTO TIPOLIecca 1Mo JUCIUIIIVHE, TIpe/iCTaB/ieH B Tabmiel2.

Tabsuia 12 — CocTtaB MaTeprabHO-TEXHUUECKOW 0a3bl

No HavimeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropun
n/a MaTepHaTbHO-TeXHUUECKOUW 0a3bl P ayuTop

YuebHast ayguTOpUs [ 3aHATHM JIEKLMOHHOTO THIIA,
nabopaTOPHBIX 3aHSATHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYIINOBBIX U WHUBHUIYAIbHBIX KOHCY/IbTAL[UM, TEKYILEero
KOHTPOJISI ¥ TPOMEXXYTOUHOM aTTeCTaruu.

OcHaijeHre: CreLyaai3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpeacTBa oOyueHus, cyxaliye [jist IpeACTaB/IeHUs yueGHOH ITerepbypr, yi1.
uHpopMary  OOJIBIION  ayJUTOPUH; naboparopHoe | l'actenno, 4. 15,
obopysoBaHie (KOMIUIEKT TIpu6opoB s dusnueckux | ayAutopus Ne31-046
H3MepeHU (3/1eKTPOHHBIN 3aBOA, DMbBPO Bpoijnag);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM — 07;
FRM - 03; FRM — 02; FRM — 01; FRM — 04; FRM — 05;
FRM - 10.

YuebHasi ayUTOpHst [Jisi TPAKTHUECKUX 3aHATHH, 3aHATHUN
CEeMUHApPCKOT0 THIIA, /1ab0paTOPHbIX 3aHATHH, TPYIIOBBIX U
WHVBUIya/IbHBIX KOHCY/IbTAlUii, TEKYIero KOHTPOJIS U
MIPOME)KYTOUHOM aTTeCTaIyu.

OcHalljeHye: CIieLMaaM3sMpoBaHHas  Me0esb; TexHuueckue | 196135, r. CaHKT-

2 cpeficTBa oOyueHus, CIy»Kaiye J/1s pezcTapieHns yde6Hoii | [letepOypr, yii.
vuHdopMaimy  Gonbmnod  aygauTopuu;  1aboparopHoe | l'actero, 4. 15,
obopygoBaHre (KOMIUIEKT TpuOOpoB /i (usnueckux | ayauropus Ne31-04s
v3MepeHUi (371eKTPOHHBIN 3aB0o/l D/ibBpo Bpoiyias);
YcranoBgu FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10




YuebHast ayguTopusi /i1 3aHATAN JIEKIIMOHHOTO THIIA,
3aHATUMN CEeMHHApCKOro TUIA, TPYIIOBBIX u
VHJUBUAYaNbHbIX KOHCYJ/bTal[ii, TeKYLero KOHTPOJsi U
MPOME)KYTOUYHOM aTTecTaluu.

OcHalrleHye: Crielianu3upoBaHHasi Mebenb; TeXHUYecKHe
cpeAcTBa 00y4eHUs], C/Ty>Kalllye Jjist Mpe/iCTaB/IeHus yueOHOM
vH(opMaluu O0/bIIIoMN ayIuTOpUH; Habop
JIEMOHCTPALIMOHHOTO 000PYZ0BaHUs.

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-01

YuebHasi ayauTOpUs s TIPaKTHUeCKWX 3aHATUM THIIa,
7ab0paTOPHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYNMNOBBIX U WHWBUAYAJbHBIX KOHCYJbTALUM, TEKYIero
KOHTPOJIS1 U TIPOMEKYTOUHOM aTTeCTalUu.

OcHallleHVe: CrieL{UaM3UpOBaHHasi Mebesb; TeXHUUYecKue
cpeAcTBa 00y4eHusi, Cy»Kallye /s TIpeJCcTaB/ieHust yueOHOM
nHdopMalid  OOMBIION  ayAUTOPUU; naboparopHoe
obopyzoBaHre (MOAy/bHBIE abOpaTOpPHbIE YCTAaHOBKU 10
anektpoMarHetusmy: ®IIO — 03, OIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKpPOCHCTeMbl; jabopaTopHble paboOThI  TIO
BO/IHOBOM onTuke: 1. bunpusma ®penens, 2. Kombna
HeroToHa, 3. [Iudpakiuus naockux BomH, 4. JudpakuyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHyve AJIMH BOJIH
CTIeKTpa/bHBIX JIMHUH; 1abopatopHslii crens UT3-OM-IT1-I10
(00O «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-04

YuebOHast ayquTopus iJis 1ab0pPaTOPHBIX 3aHATHM.

OcHalljeHre: CrefUani3vpoBaHHasi Me0esb; TeXHUUYeCcKue
cpencTBa oOyueHUs, CTy Kallye AJisi TIpeJicTaB/ieHust yueOHoH
vHbopMalmy  OonblOW  ayauTopuM;  JlabopaTopHOe
obopyzioBaHre (MOAy/bHBIE J1abOpaTOpHBIE YCTAaHOBKU TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO — 05,
DI1D — 08, PIID — 11, PIID — 12, PII3 - 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JjiabopaTopHble pPaboOTHI IO
BOMHOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HreroToHa, 3. Iudpakuys raockux BojH, 4. JudpakijypoHHas
pemetka, 5. [Tosigpusanusa ceera, 6. OmnipeziesieHre [JIMH BOJIH
CTIeKTPa/bHBIX JIMHUH; 1aboparopusiii ctens UT3-OM-I1-I10

(OO0 «ITpodobpazoranue» r. KazaHn)).

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

YuebHass  ayguTopusi  AJi1  TIPAKTHUECKUX  3aHSATHH,
nabOpaTOPHBIX — 3aHSTHM, 3aHATHM CEMUHAPCKOTO TWIIA,
TPYIIOBbIX W WHAWBUAYA/IbHBIX KOHCYJ/bTAllUi, TEKYIlero
KOHTPOJISl Y IPOMEeXXYTOUHOM aTTeCcTaluy.

OcHallleHVe: Criel{UaJM3UpOBaHHast Mebesb; TeXHUUecKHe
cpezicTBa 00yUeHwsl, Cy>Kallye JJisl IpeACTaB/ieHnst yaeOHOM
vHbopMaLn OostbIION ayIUTOpUY; nabopaTopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaguc», . MockBa); 1abopaTtopHbie cTeHAbI V-
AYT-IIO, YUC-AB-IIP, YUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIII «YuebHast TeXxHHUKa», T. MOCKBA)).

196135, r. CaHKT-
[Tetep6ypr, yi1.
I'acrenno, g. 15,
ayzuropust Ne32-05.




YuebHast ayauTopus Aisi 1ab0paTOPHBIX 3aHATHH.
OcHalleHue: crieliasM3upoBaHHast Me0esb; TeXHUYecKue
cpencTBa 00yUeHus1, CTy>Kallye /IS TIpeJiCTaB/ieHnst yueOHOM 196135, 1. CaHKT-
uHpopMaru  OoJbIION  ayguTopuM;  JlabopaTopHOoe -
7 | obopyzmoBanue (y1abopatophbiii kKomruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CTeHpbI M-
AYT-IIO, YUC-AB-[P, YUC-AB-YCII-IIO (000
ITpodobpazosanue, r. Kasann); ycraHoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

[TetepOypr, yii.
I'acreno, a. 15,
aymuropust Ne32-03.

10. OteHouHBIe Cpe/CTBa /151 MPOBe/IeHKs POMEXXYTOUHOM aTTeCcTal[uu
10.1. CocTaB OLEHOYHBIX CpPeJACTBA/SL TPOBEJEHUs] TPOMEXYTOUHOM aTTecTaluu
o0yuaroluXcs 1o JUCIUIUIMHE TIpUBeieH B Tabsuie 13.

Tabsmiia 13 — CocTaB OLEHOUHBIX CPe/CTB JIJIs1 TPOBeIeHKsI IPOMEKYTOUHOM aTTeCTal[i|

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

CIMCcoK BOIIPOCOB K 3K3aMeHy;
OK3aMeHalMOHHbIe OUIeThI*;
3azauy;

TecTsbl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TMpumeuaHue: *IK3amMeHaYUOHHble Buembl (hopmupyromes Ha 0CHo8e 8onpocos u 3adau mabauybi 15.

10.2. B kauecTBe KpuUTepUeB OLIeHKH YpOBHS C(OPMHUPOBAHHOCTU (OCBOEHUS)
KOMITeTeHIIMI 00yJaroLMUCs TIpUMeHsieTcst 5-0anbHasi IIKajaa OLeHKH CPOPMHUPOBAHHOCTU
KOMIIEeTeHIIWM, KOTopasi TipuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHas  mKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia
WCTI0JIb30BaHUsl KOTOPOMW, YCTaHOBJ/IEHbI COOTBETCTBYIOLIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIIUH

OLleHKa KOMITeTeHLIMU

5-6a/UTbHast [IKana XapakTepucThKa chOPMUPOBAHHBIX KOMITETEHL [

OO6yyarormicst:

— r/1y00KO ¥ BCECTOPOHHE YCBOM/I IIPOrPaMMHbIN MaTepual;

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

— OMUPasCh Ha 3HAaHWS OCHOBHOM W /IOMOJIHUTEIBLHON JIMTEPaTyphl,
TECHO CBA3LIBAET YCBOEHHbLIE HAayUHbIE IOJI0KEeHMsI C MPaKTUUeCKOM
JleATe/IbHOCTBIO HallPaB/IeHuUs;

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

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— cBOOO/IHO B/IaJIeeT CUCTEMOM CIIeLMaTU3UPOBAHHBIX TIOHSATHIA.

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

«OT/TMYHO»

«XOPOLLIO» OOyuarormics:

— TBep/I0 YCBOWJI NPOrPaMMHBIN MaTepuas, TPaMOTHO U TI0 CyILIeCTBY
v3jiaraeT ero, ONupasiCb Ha 3HaHWsI OCHOBHOM JIUTepaTyphl;

— He JIOTyCKaeT CYI[eCTBeHHbIX HeTOUHOCTel;

— YBSI3bIBaeT yCBOEHHble 3HAHUSI C TIPAKTUUECKOM [1esiTeIbHOCThbI0
HaTpaBJIeHuS;

— apryMeHTHpYeT Hay4Hble TI0JI0’KeHUS;

— JleflaeT BBIBO/IbI U 0000IIIEHNS;

— BJIaJIeeT CUCTEMOW CIleLiMa/IM3UPOBAHHbIX TTOHITUM.




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas ITIKasia XapaKTepyCcTyKa ChOPMUPOBAHHBLIX KOMITETEHLIMIA

— MIPaBU/ILHO BLINONHUI 0T 70% 10 89% TeCTOBLIX 3aJAHUM .

— 00yuaOIIMIC YCBOWJI TOILKO OCHOBHOM MPOrpaMMHBIM MaTepuall,
0 CYIIeCTBY W3/1araeT ero, ONMUpasCh Ha 3HAHMs TOJLKO OCHOBHOM
JIUTepaTypebI;

— JIOIyCKaeT HeCyL|eCTBeHHbIe OMIMOKKM ¥ HETOYHOCTH;

— UCTILITBIBAET 3aTPYAHEHUs B IPAaKTUUYECKOM TPUMEHEeHUY 3HaHUM
HarpaB/IeHHus;

— 1a60 apryMeHTHpyeT HayuHbIe I10JI0KEeHHS;

— 3aTpyAHAETCA B (POPMYIMPOBAHUH BBIBOZOB U 0000II[eHHIA;

— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX MTOHATHIA.

— MPABUJILHO BBIMOIHUAA 0T 51% 110 69% TeCTOBLIX 3aJaHUN .

«yHOBJIETBOPHUTE/IbHO»

— 00yyJaroluiicss He YCBOW/I 3HAUUTEJLHOW YacTH TPOTrPAMMHOIO
Marepuaria;
— [IOTIyCKaeT  CyIl[eCTBeHHble OLIMOKM U  HETOYHOCTH
«HEYZIOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJieHNY;

» — WCTIBIThIBAeT TPYAHOCTH B MPAaKTUUECKOM MPUMEHEeHWUH 3HaHUM;
— He MOXXeT apryMeHTHPOBaTh Hay4UHbIe TT0JI0KEeHUS;
— He (hopMyJIUpYyeT BLIBOZOB M 00001[eHU.
— NPABUJILHO BBITOIHUII MeHee 51% TeCTOBbIX 3aaHuil .

npy

Ipumeuanue: “no pewenuto kagedpbl NPOYEeHM NPABUABbHO BbINOAHEHHbIX Mecmosblx 3a0aHull Mosicem
OblMb USMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 33[JAHUS UM UHbIE MaTepHalbl.
Bompocs! (3aziaum) aj1s 9K3aMeHa Tpe/icTaB/ieHbl B Tabsuie 15.

Tabnwmiia 15 — Boripock! (3aaun) /151 3K3aMeHa

No Kop
. [TepeueHr BOMpOCOB (3az,au) /151 5K3aMeHa HHMKATOpa
Cemectp 1
1 | Ha3oBute npegMer usyuyeHus: KWUHEMaTUKU. OIIK-1.3.2
2 | [JauTe onpefeneHrie MaTepranbHON TOUKH. OIIK-1.3.2

Teno ABW)KeTCS1 U3 COCTOSTHUSI TIOKOSI C TAHTeHLMa/IbHBIM YCKOPeHHeM

3 | a = 4 M/C* ¥ HOpMaJIbHBIM YCKOpeHHeM a, = 3 m/c’. Haiiaute Bemmuuny | OITK-1.Y.1
TIOJIHOTO YCKOPeHUs Tena a.

4 HaszoBute, B Kakux eauHuLax wusmepsierca B cucreme CHU  yriosas OITK-1.3.2
CKOPOCTb U yTJIOBOE YCKOpPEHHe.

5 | [daiite onpefiesieHrie abCOMIOTHO TBEPIOMY TeJy. OIlK-1.3.2
[MpoaHanu3upyiiTe  OTAMUMSA  C/AeAYHOIIUX  (U3MUECKUX  MOJesiel:

6 abcomorHo TBEpAoe Tenmo (ATT) u MmaTepuanbHas Touka. IIpuBeauTe OMK-1.Y 1
rnpuMep, B KOTOPOM OJHO U TO J>Xe Tej0 BBICTYIlaeT B KayecTBe
MartepuanbHOU TOUku U ATT.

7 [TokaxuTe CBA3b MeX/y JMHEHHOW U YIJIOBOM CKOPOCTbIO MaTepua/bHON VK1Y 1
TOUKH.

[TpoaHanu3upyiiTe XxapakTep TMPSIMOJMHEMHOrO [JBW)XEHUsS Tejaa 10

g | H3BECTHOMY 3aKOHY ABIKEHHs x(t) = 10 + 2t + 0,5t (m). Kakoii myTh OMK-1.Y 1
MpoMJeT Tesao 3a yKasaHHOe BpeMmsi t = 2 c? OOocHy#Te mpuUMeHeHUe o
3aKOHOB, UCIIO/Ib3yeMbIX JJIs pellleHus] 3a/jaui.

9 | CopmynupyiiTe nepBbiii 3aKOH HblOTOHA. OIlK-1.3.2
OObsicHUTe TIPUHIWIT W3MEPEeHUs BEeJMUMHBI CU/IbI, OCHOBaHHBIM Ha

10 OIlK-1.3.2
TpeTbeM 3akoHe HproToHa.




OOBsicHUTe, KakK, COTTIACHO BTOPOMY 3aKOHY HBIOTOHa, 3aBUCHUT yCKOpeHHe

11 OIlK-1.3.2
Tesia OT ero Macchl.
[lpuBesvTe mnprMep, WUIIOCTPUPYIOLIMKA [JeiCTBUEe TpeTbero 3aKoHa

12 OIK-1.¥.1
HeroToHa.
KameHb s1eXXUT Ha [JHe COCyZa, MOJHOCTBIO MOIPY>XEHHbIM B BOAy. Kak

13 | u3mMeHUTCa CUla AaBeHUs KaMHs Ha [IHO, eC/id CBepXy HaiuTb KepocuH | OIIK-1.B.2
(KepoCHH He CMeIluBaeTcs ¢ Bo/oi)? OO0CHYylTe CBOM OTBET.
HazoBuTe, kakoi u3 3akoHOB Kernsiepa ycraHaBauBaeT (popMy TpaeKTOpyHr

14 OIlK-1.3.2
T/1aHeT.
OueHuTe 3aBUCMMOCTb CWUIBl  BCEeMHUPHOI'O TATOTEHHUsS OT Macchbl
B3aMMOZEHCTBYIOIMX Te/l M PaccTosHUS Mexay Humu. OOocHyWTe, Kak

15 | u3MeHUTCS CcUjla B3aMMHOIO TATOTEHUs ABYX TeJl, ecid maccy ogHoro us | YK-1.B.2
Tesl YBeJIMYUTh B/IBOE€, & PaCcCTOSIHUMEe MeXZy TelaMU — YMEHBbIIUTh B [iBa
pasa.

16 | HaiiTe orpefiesieHrie UMITYJ/IbCa Tesla KaK (PU3NUYeCKON BeJTMUMHBI. OIlIK-1.3.2
CcdopmynupyiiTe, NPy KakKUX YCIOBUSX BBINOJIHSETCS 3aKOH COXpaHeHUs

17 OIlK-1.3.2
VIMITYJIbCA.

18 | Ha3zoBure, Kakasi pu3nyeckasi BeJIMuMHa Ha3bIBA€TCS MOMEHTOM CHUJIBI. OIIK-1.3.2
CpaBHuTe 3alyMcyh OCHOBHOI'O 3aKOHA JAWHAaMUKU I T0CTYIaTe/bHOr0 U

19 | BpamjaTtesibHOro [BWKeHus. Haiiaute B3auMocBsisu Mexay sStumu | OITK-1.Y.1
3aKOHaMHU.

20 | CopmynupyiiTe 3aKOH COXpaHeHUs] MOMEHTa UMITYJIbCa. OIIK-1.3.2

21 | Haiire oripefienieHre paboThbl Kak (pU3NUECKON BeJTMUMHBI. OIIK-1.3.2

22 | CopmynupyiiTe, YTO TaKoe MOIIHOCTb Kak (hr3ruecKasl BeJIMUMHa. OIlK-1.3.2

73 OOBsicHUTe, TIOUEMY I|eHTPOCTPeMHTe/IbHasi CWla TIPU BpAIeHWd TI0 OMK-1.Y 1
OKPY’KHOCTH He TIDOHU3BOJUT PabOTHI.
Wccnenyiite paboTy cuiibl, eCv Tel0 Maccoit m = 1 Kr moJ JeicTBreM

24 | HEKOTOPOUW CWJIbI U3MEHWUJI0 CBOK CKOPOCTb C Uy = 1 m/c mo v = 3 M/c. | YK-1.Y.1
Ob6ocHy¥iTe prMeHeHNe 3aKOHOB, MCII0/Ib3YeMbIX /ISl pellieHus 3a/jauu.

75 OOBsicHUTe, B YeM COCTOMT pasdyde MeXAy KOHCepBaTUBHBIMU U OMK-1.Y 1
HEKOHCEepBaTHBHBIMU CUJIaMHU.

%6 Kakoii kopabnb [BWXKeTcsi MejjleHHee TIpU OJUHAKOBOM MOILHOCTH OIK-1B.2
JIBUTaTeJIs — Harpy kKeHHbIM WM HeHarpy>keHHbIN? OO0CHyMTe CBOM OTBeT.

27 | Haiite onpezeneHue NOTeHIMAIbHOM sHepryuu. OT yero oHa 3aBUCHT? OIIK-1.3.2

78 O61:HCHIETe, Kak paboTa KOHCEepPBAaTMBHOW CHJIbI CBsi3aHa C MOTeHLIMATbHON OIK-1.3.2
SHeprueu.

29 CdopMmyupyiiTe 3aKOH COXpaHeHUs] MeXxaHW4eCcKou sHepruu. Ilpuseaute OIK-1.3.2
TIpUMep BBITNO/IHeHUsI 3aKOHa COXPaHeHUsI SHepruu.
IlaH TOHKMIA cTep)keHb Maccor m = 120 r u ayuHou | = 50 cM, CrIoCOOHBIIM

30 | BpamjaTbCsl OTHOCHUTE/BHO OCH, TpOXOAdller uepe3 ero cepeauHy. | YK-1.¥.1
PaccunraiiTe ero MOMEHT UHepLMM OTHOCUTE/IbHO yKa3aHHOU OCH.
[TokaxiTe Ha MprMepe TOHKOrO CTepxxHs AauHOW 20 cM u maccoit 30 T,

31 | KK TPMMEHSIETCA Teopema [ITeliHepa A1 pacyéTa MOMeHTa WUHEpLUM TeJl OMNK-1.Y 1
IIpU IIepeHoce OCU BpalljeHus C CepeAuHbl CTep)XXHS Ha OJUH U3 ero
KOHL[OB.

39 HaszoBute ¢opmyny, Mo KOTOPOH BBIYMC/ISETCSI MOMEHT UMIIy/bCa OIK-1.3.2

abCoJIIOTHO TBEP/OTO TeJla.




Kak BbIUMC/IsIeTCS KUHeTHUeCKasl SHepTHst BpallleHus1 abCOMIOTHO TBEPZIOTO

33 | Tema? CpaBuute c Qopmynoii A KuHeTuueckod — sHeprum | OIIK-1.Y.1
MOCTYIATe/IbHOTO IBUKEHUSI.

34 | ChopmynupyiiTe [Ba MOCTY/iaTa TEOPUMA OTHOCUTE/IbHOCTH DWHILITeHHa. OIlK-1.3.2
CnpaBefyivBa /M B CroeluasbHOW Teopud oOTHOcuTenbHOCTH (CTO)

35 | kiaccuueckasi hopmyiia it KWHeTHUeCKou suepruu E = mv?/2? Eciu wet, | OIK-1.Y.1
TO KaK paCCUMTbIBAeTCS KUHeTUUecKas 3Heprus tesa corsiacHo CTO?

36 OmnpenenuTe, KaK U3MEHUTCS ME€PUO/] KOIeOaHW TPYKMHHOTO MasiTHUKA VK1Y 1
TIpU yBe/IMUEHUM ero Macchl B 2 pasa, a »KeCTKOCTHU MPY>KUHBI — B 8 pas. o

37 | Kak cBsi3aHa SHeprusi rapMOHHUUECKUX Koie0aHU C UX aMITTATY/[0U? OIIK-1.Y¥.1
CpenaiiTe BBIBOJ, TI0 BOMPOCY: KakK OyZeT U3MEHSATBhCS XOJ, MasTHUKOBBIX
YacoB MpU HACTYIUIEHUM JIETHUX JKapKuUX JHeW 10 CpaBHEHUID C

38 | X0/I04HBIMU 3UMHUMU [IHAMM, €C/IM 4Yachl yCTaHOBJ/IeHb! B HeyTersiIeHHOM | OIIK-1.B.2
MoMellleHuM (CTep)KeHb MasiTHUKA MeTa/VIMueCKUui)? AprymeHTUpyWTe
CBOM OTBeT.

39 | CdopmynupyiiTe onpe/ieneHre BOIHBI. OIIK-1.3.2

40 OOBsicHUTe  pa3Muvie  MeXAy TPOAOJBHBIMK W TIOTePeYHbIMHU OMK-1.Y 1
MeXaHWYeCKUMU BOJIHAMHU.

41 | 3anuivTe ypaBHeHHe Oeryireil BOHBbI. OIlK-1.3.2

42 | HasoBurte, yeMy paBHa CpefHsisi 00bEMHas TVIOTHOCTb SHEPIUU BOJTHBI. OIIK-1.3.2
VcTOUHMK 3ByKa M MPUEMHMK JABWXKYTCS [PYI OTHOCHUTE/NBHO Jpyra Co
CKOPOCTSIMM Uyem U Upp COOTBETCTBEHHO. CKOPOCTH 3BYKa B cpefie paBHa 340

43 | m/c. [IpoaHanusupyiiTe 3ajauy U Omnpefenure OTHOcUTenbHoe n3MmeHeHue | OIIK-1.Y.1
yacToThl 3ByKa 3a cuéT s¢dekra [omnepa. VICTOUHMK W TNPUEMHUK
IBWXXYTCSI HABCTPEUY APYT APYTY: Uuem = 40 M/C, Lnp = 60 Mm/C.

44 | Chopmynupyiite npuHLUI [rolireHca. OIIK-1.3.2

45 | Ha3oBure orpeziesieHre UHTepQepeHLiy BOJIH. OIIK-1.3.2

46 chongmnpyf/iTe, YTO Ha3bIBaeTCsl CTOsue BoHOW. [IpuBejuTe ripumep OMK-1.Y 1
CTOSTYel BOJIHBI.

47 Ha3oBuTe OCHOBHBIE TapameTpbl COCTOSIHWS, KOTOPBIMU OIHCHIBAETCS OIK-1.3.2
TepMOJUHAMUUeCKasl CUCTeMa.
Ha ofHy uaiy BecoB mocTaBwId O/to/iie ¢ ropsiueil BOJOW, a Ha APYTYIO

48 | ypaBHOBemMBawiIue eé rupu. CoxpaHUTCs U C TeyeHHeM BpemeHu 310 | YK-1.B.2
paBHOBecue? O6ocHy#Te Baiil oTBeT.

49 | 3anuiuuTe ypaBHeHUe COCTOSHUSA W/iea/IbHOro rasa. OIIK-1.3.2

50 YKaKuTe KOMMYeCTBO CTereHel CBOOOABI y JKECTKOW [BYXaTOMHOMN OIK-1.3.2
MoJieKybl. C KaKUMU JBY>KEHUSIMA OHU CBSI3aHbI?

51 | Yemy paBHa paboTa ra3a B ©30XOpHOM IIpoliecce OIlK-1.3.2

52 OueHnTe, UyBCTBUTE/LHOCTh KAaKOTO TEPMOMETpA BbIllle — PTYTHOTO WIA OIK-1.B.2
CIIMPTOBOTO (IIPY MPOYMX PABHBIX YCIOBUAX)?
["a3, HaxopALMICS TPU MOCTOSIHHOM AasieHuu p = 100 klla, usmenun

53 | obbem ¢ Vi = 4 m® 1o V> = 12 M. TlokakuTe, Kak paccuuThbiBaeTcst padora | YK-1.Y.1
rasa B TaKOM Ipoliecce, U HalZIUTe ee BeJIMUUHY.

54 Cpenante BbIBO/BI N0 XapaKTepy WU3MEHEHUs TeMIlepaTyphl rasa nmpu ero OIK-1.B.2
OpicTpoM pacimperny. OTBeT MOSICHUTE. e

55 | [Nepeuncnure, U3 KAKUX YacCTell COCTOMT TeIIOBasi MallllHa. OIIK-1.3.2




56

OrleHHTe CUTyal[UIO: Karuigd MAaC/ITHUCTOM JKUAZKOCTH TIOTaJlaeT  Ha
MOBEPXHOCTB BO/IbI U PacTeKaeTcsl, 00pa3yst TOHKYIO MIeHKy. Ob6si3aTeibHO
JIA 9Ta TJIEHKA 3aKpOeT BCH MOBEPXHOCTD BOAbI? OOOCHY#TEe CBOI OTBET.

OIIK-1.B.2

57

Ouenure cutyauuto. YTo o0XKuUraet KoxXy CU/IbHee: BOZa WU BOASHOM rap
OJIMHAKOBOM MacChl TIpH OJIHOM M TOM ke Temreparype? Ob6ocHy#Te Barn
OTBeT.

OIIK-1.B.2

Cemectp 3

58

YTo Takoe abCOTFOTHO UEPHOE TeJsI0?

OIIK-1.3.2

59

Bo CKOMbKO pa3 U3MEHUTCs TTOTOK SHEPrHU OT HUTH HaKa/lWUBaHUS JIAMITb,
eCJI1 y/JBOUTH ee Temriepatypy? OO0cCHyiiTe Balll OTBET, ONKPasiCh Ha 3aKOH
Credana-bonbimana.

OIIK-1.¥.1

60

Pacriosio>kute cefyoliye CrieKTpajbHble KaacChl 3BE37 B TIOpsifiKe
BO3pacTaHMst aOCOMIOTHOM TeMIiepaTyphbl:

A — Gesble 3Be3/bl,

G — XE/ThIe,

M — KpacHsbie,

O —rony6nie

Vcnonb3yliTe B OTBeTe 3aKOHbI M3/IyueHHs] abOCO/IFOTHO UYEPHOTO Teja.
OOBsiCHUTE TIONYYeHHYH 3aKOHOMEPHOCTh U3MEHEeHHUs 1IBeTa.

YK-1.¥.1

61

OOBsicHUTe TIDUHLAIT W3MepeHHs TeMIlepaTypbl Tejla C TIOMOILBI0
ONTHUYECKOro MUpPOMeTpa.

OIIK-1.¥.1

62

Uto Ha3biBaeTcs BHeITHUM (oTo3(PdekTom?

OIlK-1.3.2

63

B kakux egunuiax cucreMsl CY MOXKHO U3MepsITh SHEPrUi0 (POTOHOB?

OIIK-1.3.2

64

MoxkeT nu BUAUMOe u3/yuyeHre Bbi3BaTh (0TO3¢h(deKT B TacTHHE U3
MeTasuia, paboTa BbIxo/ja KoToporo paBHa 3.5 3B? O60cHyi#iTe CBOM OTBET.

OIIK-1.B.2

65

OObsicHUTe TPUUMHY BO3HUKHOBEHHMS TOPMO3HOTO DPEHTTeHOBCKOTO
W3/TyueHwusl.

OIIK-1.3.2

66

OObsicHUTe, Kak 3Heprusi (OTOHA CBsi3aHa C [JIMHOM CBETOBOM BOJIHBIL
OO6ocHy¥iTe Balll OTBET.

OIIK-1.3.2

67

®oroH ¢ AmuHOM BoHBI A = 97,04 mM paccesiicss Ha HEMNOABXHOM
y/ieKTpoHe 107 yryiom 6 = 90°. IlpeasioxkuTte criocob oripejeneHust
OTHOCUTEJIbHOTO W3MEHEeHHs JIMHbI BOJHBI (POTOHA MPU KOMITOHOBCKOM
paccesHud. PaccuuTaiiTe ero BelMUMHY B  yKa3aHHOM  C/ydyae.
KomnitoHOBCKas JjiMHa BOJIHBI paBHa 2,426 M.

OIIK-1.B.2

68

OnwuimTe, UTO TpE/CTaB/sseT cOOOM aToM B paMkKax Mozenn TomcoHa.
Kakuve 0CHOBHbIe He[JOCTaTKU J@HHOU MOJ|eNn?

OIIK-1.3.2

69

AToOM BOZOPOJA HAXOAUTCS B OCHOBHOM COCTOSTHMM. Kakol [J/MHBI BOJTHBI
W3yyeHHe MOJKeT HWCIYyCTUTb [JaHHbIM artom? OOOCHyHTe Balll OTBET,
WCI10/1b3y$1 TIocTy1athl bopa.

OIIK-1.¥Y.1

70

B uem coctourt runoresa ge bpoiins?

OIIK-1.3.2

71

OOBsiCHUTE, TMPU KAaKUX YCJIOBUSAX MUKPOUACTHUI[bI TTPOSIB/ISIIOT BOJIHOBBIE
cBovicTBa. IIpuBeauTe MPUMEpHI, TIOJTBEP)K/JAIOIIME BOJHOBBIE CBOWMCTBA
YaCTHIl.

OIIK-1.3.2

72

Byner v TposiBNATH BOJHOBBIE CBOWMCTBA (yTOONBHBI MY TIpU
TMONa/laHuu B BOPOTA IMPUHOM 7 M, ecu Macca Msva 400 r., a CKopoCTs -
100 km/a? OTBeT 060CHOBATH.

YK-1.¥.1

73

KakoB (pr3nueckuii CMbIC/1 BOJIHOBOU (PYyHKLIMW?

OIIK-1.3.2




B uem orimune CTAallMOHAPDHOI'O W HEeCTAlJUOHAPDHOI'O YpPdBHEHHA

74 n OIIK-1.3.2
[Ipéaunrepa?

75 CpaBHuTe AnMHY BOJHBI Jie bpoins anasa maprka maccou my, = 0,2 r u OMK-1.Y 1
MPOTOHA Maccoi m, = 1.67*10% Kr, UMEIOIIUX OJMHAKOBbIE CKOPOCTH V. o
Kakum  o6pa3oM  3Heprus  «HYJeBbIX  KojiebaHWi»  KBAaHTOBOTO

76 | rapMOHUYECKOI0 OCL{A/IISITOPa CBsI3aHa C cootHowennem | OIIK-1.Y.1
Heoripe/ieiéHHOCTel [elizeHOepra?

77 [TocuuTaiiTe, CKOIBKO 3/IEKTPOHOB MOJKET HAaXOJUTbCS B OCHOBHOM OMK-1.Y 1
COCTOSIHUU B aTOMe.

[TocuuTaiiTe, CKOJBKO 3/€KTDOHOB B aToMe, y KOTOPOTO LIeJTUKOM

78 | 3amonHeHa BHeIlHsisi 2p-000/104ka. ATOM Kakoro BelectBa nmeeT Takyto | OITK-1.Y.1
3/1eKTPOHHYI0 KOH(PUTYpaLyio?

79 OueHuTe 1Mo MOPSAKY BeJWYMHBI BpeMsl >KU3HU KBAHTOBOT'O COCTOSIHUS, VK-1B.2
5Heprusi KOTOporo xapakTepusyeTcsi pa3MmbiBaHueM ropsgka AE ~ 0.1 5B. o
MukpoyacTuiia 3arepTa B OJHOMEpPHOM MOTeHLUabHOM siMe HIUPUHOM | ¢
0eCcKOHeUHBIMH CTeHKaMHU U HAXOJUTCS B COCTOSTHUU C KBAHTOBBIM UHCIIOM

80 | n = 1. Ilokaxure, Kak OIpeje/UTb KOOpAWHATBI TOYeK, B KoTopbix | OIIK-1.B.2
BEPOSITHOCTh OOHApPY>KUTh MUKDPOUACTHI]y MaKCHUMasbHa. HaliguTte ux B
YKa3aHHOM CJlyyvae.

a1 Kakum MoykeT OBITb CIMH YacCTHUL], KOTOPbIe OIMHCHIBAIOTCS CTaTHCTHKOMN OIK-1.3.2
®epmu-/lupaka? [IpuBesuTe rnpyuMepsl TAKUX YaCTUL. o

82 OOmBsicHUTe, YeM OT/IMYAETCS XapaKTep 3aro/IHeHUs] COCTOSIHUN KBAaHTOBOM OIK-1.3.2
cucteMbl hepMruoHamMu ¥ 6030HaMHU. o

83 | ConocTaBbTe CBOMCTBA CIIOHTAHHOTO M BBIHY>K/I€HHOT'O U3/Ty4eHHsl. OIIK-1.¥.1
[MpeasioxkuTe TeopeTueckoe 0O0CHOBaHUe, KaK U3MEHUTCS TIPOBO/IMMOCTh

84 KPEeMHUEeBOro o0paslja, ecyidi B Hero BHEAPUTb HeDoJIbIIoe KOJMUecTBO OIK-1.B.2
WH/IMeBOl TipuMecu? BaneHTHOCTh KpeMHMs1 paBHa 4, BaleHTHOCTb WH/IUS o
-3.

85 | Onuimmre MPUHLIAI PabOThI J1a3epa 1Mo TPEXYPOBHEBOM CXeMe. OIIK-1.3.2
Jlazep paboraet 110 TpPEXypOBHEBOM cxeMe. JHeprusi OCHOBHOT'O COCTOSIHHS

86 E, = -8 3B, sHeprus Bo30yXAéHHOTO coctossHus E, = -5 3B, sHeprus OIK-1.Y 1
MeTacTabuIbHOTO cocTtosiHust E;= -5.2 3B. Onpegenure [JIMHY BOJIHBI, Ha o
KOTOPOI MPOUCXOAUT pabouee U3mydyeHue.

87 UeMy paBHa MoJiIpHasi TeIUVIOEMKOCTb TBEPAOrO Teja, COrJIaCHO OITK-1.3.2
K/IaCCMUeCKol Teopuu TeryioéMkocTu Jrosionra u Iltu? o

a8 OOmbsicHUTe, KaK KBAHTOBasi TeOPHs TeTVIOEMKOCTU TBEpAoro Tena [ebas VK1Y 1
JIOTIO/THSIET TeOPHIO TeIJIOEMKOCTU DUHILTEeHHA. o

89 Kakass ~ uvacthua  HasbiBaeTcs  (OHOHOM?  KakuMm  KBaHTOBBIM OTTK-1.3.2
pacripe/ieieHueM ONUChIBAOTCs (POHOHBI? o

Bompocsr (3agaun) asist 3adeta / qudd. 3aueTa rpejcTaB/ieHbl B Tabuie 16.

Tabnwmia 16 — Boripockl (3aaum) /s 3aueTa / audd. 3auera

Ne [TepeueHs BorpocoB (3afau) /1 AU QepeHLIMPOBaHHOrO 3ayeTa Koa

n/n WHJMUKaTopa

1 Cdopmynupyiite 3akoH KynoHa M 3aKOH COXpaHeHHsI 37eKTPUUecKOoro OIK-1.3.2

3apsizia.




[aiite  ompeseneHVie  BEKTOpPA  HANPSDKEHHOCTH W TIOTEHIHMasa
57IeKTPOCTaTHUECKOT0 TI0JIS.

OIIK-1.3.2

Chopmynupyiite Teopemy I'aycca Aas 3/1eKTPOCTaTUYeCKOTO TIOJ/S B
BaKyyMe U B JIN3/IeKTPUKaX.

OIIK-1.3.2

OObsicHuTe (PU3NYECKUI CMBICT LUPKY/SLMA BEKTOpa HarpspKeHHOCTH
3/IEKTPOCTaTUUeCKOTO T10J151 M [JOKa)KUTe ero MOoTeHLMalbHbIA XapaKTep.

OIIK-1.¥.1

[Tpoananu3upyiTe, KaKk U3MEHUTCSI CUJIa B3aUMOJEeHCTBUS ABYX TOUEUHBIX
3apsoB TIpM UX TlepeHeceHuM M3 BaKyyMa B OJHOPOJHBIA >KUAKWN
JIA3NIEKTPUK.

OIIK-1.¥.1

CpaBHuTe pacripefiejieHUe 3apsiZioB B MPOBOJHUKAX W [U3JIEKTPUKAX TPU
TOMeLL[eHUM UX BO BHELLIHee 3/IeKTPOCTaTUuecKoe moJie.

OIIK-1.¥Y.1

OueHuTe CUTyaLMIO: He3apsUKeHHbIM  1je/IbHOMeTa/l/IMueCKUd  111ap
TIOMeCTWIM B OJHOPOZHOE BHeIlIHee 3/IeKTpUuecKoe rose. Kak n3MeHsTCs
CUJIOBBIE JIMHUY TI0JIS BHYTPH 1 CHapy>ku 11apa? O00CHylTe OTBeT.

OIIK-1.B.2

B kakux emgununiax cucrembl CU n3MepsieTcst 3/eKTpuuyeckass eMKOCTb U
JU3IeKTpUYecKasi NPOHULIAEMOCTh Cpe/ibl?

OIIK-1.3.2

Ha3oBuTe, Kakue BeIMUWHBI HEOOXOJUMO W3MepUTb MpubOopamMu st
pacueTa Hepruy CUCTeMbl TUIOCKOTO 3apsPKeHHOr0 KOH/IeHCaTopa.

OIIK-1.3.2

10

PaccuuraliTe HampsyKeHHOCTb U MOTEHLIMA/ 3JIeKTPOCTaTUYeCKOro oS B
LIeHTpe KBaJ/lpaTa, B BepIIMHAX KOTOPOr0 HaXOZATCS YeTbIpe OJWHAKOBBIX
TOYEeYHbIX 3apsiza no 2 HK, ec/im cTopoHa KBajipata paBHa 10 cM.

OIIK-1.¥Y.1

11

Ompefenute, Kakde UW3MepHUTe/lbHble TPUOOPHI  MOTpPeOyroTCS U
paccuuTaiiTe WX OXKHJaeMble TIOKa3aHUS [Jisi OmpejesieHus paboThl,
COBepIIIaeMO}¥i 10JieM TIpH MepeMeltjeHrH 3apsijia 5 MKKJT MeXX/ly TOUKaMu C
Pa3sHOCTBIO MOoTeHManos 12 B.

YK-1.¥.1

12

OrjeHUTe eMKOCTb 0OaTaped KOHZEHCATOPOB, COCTOSIIIEM W3 Tpex
MOC/Ie0BaTe/IbHO COeAUHEHHBIX IIJIOCKUX BO3ZYLIHBIX KOH/EHCaTOPOB
eMKOCTbi0 10 MK® KaXK/Iblif, eC/TM TIPOCTPAHCTBO MEXAY OOKIaJKamMH
OJITHOTO U3 HUX L]eJIMKOM 3aroJIHUTh AU3IEKTPUKOM (€=3).

OIIK-1.B.2

13

Omnpepenure 3apsy IUIOCKOrO C/IIOASHOrO (€=7) KOHJeHcaTropa C
romaaeo miactiH 50 cM? M pacCTosiHMeM Mexny Humu 1 MM,
MO/IK/IFOUEHHOT0 K UCTOUHKKY MOCTOSTHHOTO HamnpspkeHus: 100 B.

YK-1.¥.1

14

BbIunc/inTe HanpspKeHHOCTH T10J1s1 PABHOMEPHO 3apshKeHHOW 0eCKOHeUHOM
TJIOCKOCTH C TOBEPXHOCTHOU MJIOTHOCTBIO 3apsja
2 uKn/m2. Kakue wu3MepuTe/NbHble [JAaTUMKA TIOJOUUTA  Obl  Jjis
9KCrepuMeHTanbHOMN (hHKcaliy 3TOro TMoJisi?

YK-1.¥.1

15

[Ipepyioxxute  TeopeTHyecKoe obocHOBaHHWe  MeTOoZla  pacuerta
pa3BeTB/IEHHbIX 3/IeKTPUUYECKUX Lierel ¢ MoMOoLLbio rpaBui Kupxroda.

OIIK-1.B.2

16

HasoBuTe  OCHOBHbIe  TapaMeTpbl  W3MEpPUTENbHBIX  TIPUOOPOB,
HEOOXO[UMBIX 11 IKCTIepUMEHTa/lbHOM TIpOBepKH 3akoHa Owma st
TIOJTHOU L{eTN.

OIIK-1.3.2

17

PaccuuTtaiiTe, KakK W3MEHATCS T[IOKa3aHWs U/eaTbHOTO BOJILTMETPA,
TIOJJK/TFOUEHHOTO K K/IeMMaM MCTOYHHMKA TOKA, €C/IM YBETMUUTb BHEIIIHee
COTIPOTHUBJIEHHE TIEITH.

YK-1.¥.1

18

Omnpefenute, Kak BbIOpaTh ONTHMAIbHYIO 3/1€KTPUUECKYI0 CXeMy U
npubopel  AJIT  U3MEepeHMs  y/IeIbHOTO  COTIPOTHBJIEHHSI  TOHKOTO
MIPOBO/IHUKA.

YK-1.¥Y.1




19

[TokakiTe Ha MpUMepe MOCTOBOM CXeMbl YUTCTOHA, KaK MPUMEHSIeTCS
Meros, 0asaHCUPOBKM MOCTa [jii  OMpeZeseHHus  HEW3BeCTHOTO
COMNPOTUB/IEHUSI.

YK-1.¥.1

20

OreHuTe BAMsSHYE BHYTPEHHErO COMPOTHB/IEHUSI UCTOUHMKA ToKa Ha KII/T
3aMKHYTOM 3/1eKTpruuecKo Lemnu. [IpeaiokuTe criocoObl ero MoBbIIeHUS.

OIIK-1.B.2

21

OrieHnTe, KaK WM3MEHUTCS TIOTPEITHOCTh HW3MEPEHUsS] 3IeKTPHUUeCKOro
COTIPOTHBJIEHUS] TIPOBOJHWKA, €C/U TIPUMEHUTh METO/l aMIlepMeTpa-
BOJILTMETPA BMECTO UCI0J/Ib30BaHus 1M(POBOT0 OMMeTpA.

YK-1.B.2

22

Uccnepyiite 3aBUCMMOCTb TI0JIE3HOM  MOILLHOCTH, BbIjle/IsieMON  Ha
BHEIIHEM COMPOTUB/IEHWH, OT BeJWYMHbI 3TOT0  CONPOTUBJIEHUSI.
BriBeguTe yciioBue, Mpy KOTOPOM 3Ta MOIHOCTb JOCTUraeT MaKCUMyMa.

YK-1.B.2

23

PaccuuraiiTe cuy ToKa KOpPOTKOrO 3aMblKaHUsi UCTOYHMKaA ¢ J/C 12 B,
eCJ/Iv TIPU TMOJAK/IIOYeHUH K HeMy pe3ucTopa C conpoTus/aeHueM 5 OM cuna
TOKa B L|eI1 cocTasiisieT 2 A.

OIIK-1.¥.1

24

OrleHyTe MJIOTHOCTh TOKA B MEJHOM TIPOBOJJHUKE CeUeHHeM 2 MM2, eC/TH 3a
1 MUHYTY Yepe3 ero rorepeyHoe ceyeHre CTaOUIBLHO MPOXOUT 3apsiz, 120
K.

OIIK-1.B.2

25

Paccuuranite KIIJ] uctounvka Toka ¢ 3C 12 B u BHyTpeHHUM
conporus/ieHrueM 1 OM, ec/iv OH NUTaeT BHEILHIOKO Liellb CONPOTUB/IEHUEM
5 Om.

OIIK-1.¥.1

26

OueHrTe  OTHOCUTE/NBHYH)  TOTPELIHOCTh  BBIUMC/AEHUS  TerioBOM
MOIIIHOCTH, BbIZIeJiseMOM Ha pe3UCTope, €eCAM CWla ToKa U3MepeHa
aMIiepMeTpoM C TOYHOCThIO 1%, a HarpsbkeHuWe BOJBTMETPOM — C
TOUHOCTBIO 2%.

YK-1.B.2

27

Cdopmynupyiite 3akoH buo-CaBapa-J/lariaca v 3akoH Amriepa.

OIIK-1.3.2

28

[Haiite  oripefieeHWe  SIBJIeHUsT  3/IEKTPOMarHUTHOM —~ WHAYKUUA U
cchopmysnupyiite 3akoH Papajes.

OIIK-1.3.2

29

[MpoaHanu3upyiiTe  xapakTep  [JBW)KEHUsS]  3apsDKeHHOM  4YaCTHILIb,
B/eTalIleli B OAHOPOJHOE MarHUTHOe Tojie TOJ OCTPbIM YIJIOM K
CWIOBBIM JIUHUSIM.

OIIK-1.¥Y.1

30

CpaBHUTEe MarHUTHbIE CBOWCTBA /iMa-, Tlapa- U (heppoMarHeTlkoB. Kak oHU
BezlyT ce0si Py TIOMeILeHUH BO BHEIIIHee He0JHOPOJHOe MarHUTHOe T1oJjie?

OIIK-1.¥Y.1

31

OueHUTe  CUTyallMIO:  CBEPXMPOBOJALLEe  KOJbLIO  TOMELalT B
HapacTarolljee BHeIllHee MarHUTHOe ToJjie. UTo mpour3oiifieT ¢ MarHUTHBIM
TIOTOKOM CKBO3b TIIOIA/Ib, OTPaHUUEHHYI0 KOybloM? OOOCHY#Te OTBET.

OIIK-1.B.2

32

[Mpepnoxure ¢rznueckoe 000CHOBaHKWE BO3HUKHOBEHUSI BUXPEBBIX TOKOB
(TokoB PYKO) B MAaCCHBHBIX MPOBOAHUKAX U HA30BUTE CIIOCOOLI OOPBLOBI C
NOTepsIMU SHEPTUY B MarHUTONPOBO/IAX.

OIIK-1.B.2

33

B kakux epununiax cucremel CU usMmepsieTcs MarHWTHas UHAYKLWS,
MarHUTHBIN MOTOK U UHAYKTUBHOCTb KOHTYpa?

OIIK-1.3.2

34

Ha3zoBuTe OCHOBHble MeTOAbl U MPUHLMUIIBI  3KCIIEPUMEHTAJbHOIO
HabsrozieHust 3dekra Xosia B MPOBOAHUKAX U TIOTYTIPOBOJHUKAX.

OIIK-1.3.2

35

[TokakuTe SKCIIepUMeHTaIbHbIM aArOpUTM OIpeZiesieHrsl HarlpaB/ieHust
VH/[YKLIMOHHOTO TOKa C TMOMOIbl0 TpaBwia JleHua (mpyM BABUraHUU
MarHura B KaTyllKy).

YK-1.¥Y.1

36

OrleHHTe TIOTPENIHOCTh JKCIIEPUMEHTAZIbHOTO pacyeTa WHAYKTUBHOCTH
peanbHOTO COJIEHOW/Ia KOHEUHOM [JIUHBI, €C/Id TIPUMEHUTh K HeMy
dopmyty A5t 6eCKOHEUHO [TMHHOTO COJIEHOU/A.

YK-1.B.2




37

Uccnepyiite  3aBUCMMOCTb, TIpE/ICTABJIEHHYIO TeT/el TucTepesuca
¢deppomarneTrika. Kak Ha OCHOBe TUIOLIA M TIET/M OLIEHWTh PaboTy Ha
riepeMarHA4MBaHue oOpasia?

YK-1.B.2

38

PaccuuTaliTe MarHUTHBIM MOMEHT KPyroBOro BUTKa paauycom 10 cm, eciiu
CHJIa TOKa B HeM cocTtaBJisgeT 2 A.

OIIK-1.¥Y.1

39

PaccunraiiTe MHAYKLMIO MarHWUTHOIO IIOJII B L|eHTPe KPYrOBOI'O BMUTKA
pasnycoM 5 cM, 110 KOTopoMy TeueT TOK 10 A. Beifesniire usmMepuTe/bHbIe
3a/jauy JJ1s1 SKCIIepUMEHTA/IbHOU ITPOBEPKU pe3ysibTaTa.

YK-1.¥.1

40

OueHuTe paguyC KpPUBU3HBI TpPAeKTOPHWH TMPOTOHA, BJETAIOIIEro CO
ckopocThio 10° M/C B OIHOPOJHOE MarHWTHOE rojie ¢ uHayknumei 0.5 T
repreHAUKY/ISIPHO TUHUSAM UHIYKLWH.

OIIK-1.B.2

41

Ornpepenvre cuny, ¢ KOTOPOM OJHOPOJHOE MarHWTHOE MoJie UHAYKLUen
0.1 Tn pelcTByeT Ha MpPsIMOM TMPOBOJHUK AMHOM 20 CM C TOKOM 5 A,
pacro/iokeHHbIN 1o, yriioM 30° K TMHUSM TOJIS1.

OIIK-1.¥.1

42

Paccuuratite 3IC WHAYKLMM, BO3HUKAIOLYyI0 B TPOBOJIOYHOM paMKe
nomiaaeio 100 cM?, ecsii TIPOHU3BIBaOITlee e€ MarHUTHOE T10Jie yObIBaeT
co ckopoctero 0.05 Tn/c.

YK-1.¥.1

43

Paccuurarite 3/]C caMOMHAYKI[MM B KaTyllKe WHAYKTUBHOCTbIO 50 MI'H
TIpY paBHOMepHOM yObiBaHMM cujibl ToKa oT 10 A 10 2 A 3a 0.1 c.

OIIK-1.¥.1

44

OrieHUTe 3HEPry0 MarHMTHOIO T0JI COIeHOMIa UHAYKTUBHOCTBIO 0.2 T'H,
ecd cuia Toka B HeM paBHa 3 A. Kak u3MeHUTCS 5Ta 3Heprusi npu
BBe/IeHHUH JKeJIe3HOT0 cep/leuyHHKa?

OIIK-1.B.2

45

Cdopmynupyiite cucTemy ypaBHEHUH Makcgenna

5/IEKTPOMarHUTHOTO T10J151 B UHTerpaibHOM (opme.

hib C

OIIK-1.3.2

46

OOBsICHUTE TIOHATHE «TOK CMeIIeHWs» W (U3UUeCKyl TIPUUUHY, TI0
KOTOpO¥ 3T0 TIoHsITHE Ob110 BBeeHo k. K. MakcBe/ioMm.

OIIK-1.¥Y.1

47

Ha3oBuTe OCHOBHBIe TIapamMeTpbl, OMUCHIBAIOI[HME T'apPMOHUYECKYIO
3/IeKTPOMarHUTHYIO BOJIHY (ZI/TMHA BOJIHbBI, 4aCTOTa, (ha30Basi CKOPOCTh).

OIIK-1.3.2

48

Bribepure criocob6 W cpefcTBa M3MepeHWM /i1 SKCIIEPUMEHTabHOTO
TIO/ITBEPIK/I€HHsI CYIIIeCTBOBAHMSI 3JIEKTPOMArHUTHBIX BOJH (OmbIT ['epria).

YK-1.¥.1

49

[HaiiTe ompe/eneHye TIOHSITUIO KOT€PEHTHOCTUA BOTH M HAa30BUTE YCIIOBUS,
HeoOXoguMble i1 HaOJIIOJeHUs] CTalMOHApHOW HHTepdepeHI[MOHHOMN
KapTHUHBI.

OIIK-1.3.2

50

Cdopmynupyiite ripuniui ['toiireHca-®penens.

OIIK-1.3.2

51

CdopmynupyiiTe TOHATHE gucriepcud cBeta. OOBACHUTE B UeM
3aKJTFOYaeTCs pas3/inure MeX/ly HOpMa/lbHOM ¥ aHOMaJTbHOM IMCTIepCHe.

OIIK-1.3.2

52

[Mpoananusupyiite audpakiuoHHYH0 KapTuHy ®payHrodepa Ha OJHOMI
mend. OT Kakux (U3MYecKuX rapaMeTpoB 3aBUCUT YTJIOBOE TMOJIOXKeHHUe
b paKIMOHHBIX MUHUMYMOB?

OIIK-1.¥Y.1

53

CpaBHI/ITe XdPaKTEPUCTHUKHU €CTECTBEHHOI'O, YaCTUUHO I10/JIAPHU30BaHHOI'O U
IJIOCKOIIOJ/IAPHU30BAHHOI'O CBETd. O0OBsACHUTE CYTb 3dKOHd Mantoca.

OIIK-1.¥Y.1

54

OOBsACHUTE MpUUNHY BO3HUMKHOBEHUA 0OBLIKHOBEHHOT'O n
HEeOOBLIKHOBEHHOI'O HyIIEI;JI IIpHU ABJI€HUH I,I[BOI‘/IIHOFO JIyueripejioM/IeHUusa B
OINITNUY€CKU aHW30TPOITHBIX KPHUCTAJ/1/IdX.

OIIK-1.¥Y.1

55

OueHWTe CUTYaLMIO: Ha TIOBEDPXHOCTh CTEK/ITHHOTO OOBEeKTHMBAa HaHeCeHa
TOHKasl Tpo3pauHasi IuieHKa. Kak mozo0path ee TOJIMHY U TOKasaTesb
TIpesIOMJIeHUs [j1s peajiu3aliy "TIpoCBeT/IeHUs] OITUKU''?

OIIK-1.B.2




56

[Ipenno)kuTe ONTAYECKWI MeTOJ] SKCIIEPUMEHTASBLHOTO —Orpe/iesieHust
KOHIL[eHTpal[MK OITHYeCKM aKTUBHOTO BelllecTBa (Harmpumep, pacTBopa
caxapa).

OIIK-1.B.2

57

B kakux egununax cucremsl CY u3mepsieTcsi onTUuecKasl pa3HoCTb X0a U
KaK BbIUMCJISIeTCS pa3peliarolasi CltoCOOHOCTb JUPPAKLMOHHON PeLeTKu?

OIIK-1.3.2

58

Hazosure METO/[bI 5KCTIEPUMEHTA/IbHOTO TIOJTy YeHHUsI
TUIOCKOTIO/ISIPU30BAHHOTO ~ CBETa,  HUCIO/Mb3yeMble B y1labopaTOpHOM
TIPaKTHKe.

OIIK-1.3.2

59

HasoBute OIITHU4YeCKHe cpeacTBa u CHUCTeMBbI (HOJ’IHPI/B&TOPBI,
KOMHGHC&TOPBI), NMpuUMeHsieMbIe [1Jid dHa/Ii3a COCTOSSHUA T10JIApU3alin
CBETOBOI'O ITy4Kad.

OIIK-1.3.2

60

Ornpefiesiute TIOPSJOK AeWCTBUM /IS SKCTIEPUMEHTAIbHOTO PacyueTa JJ/THHBI
BOJIHBl CTEKTPa/JbHOW JIMHUM TPU TOMOIIM TOHMOMeTpa W TPO3payHoit
JU(PPaKLMOHHON pelleTKH.

YK-1.¥.1

61

[TokakuTe, Kak c(hopmMy/aMpoBaTh 3ajiauy [J/si SKCIepUMeHTa/lbHOU
MIPOBEPKH BBITIOJIHEHUS 3aKOHa bprocTepa npu najeHUM cBeTa Ha FPaHULly
paszesia AByX JWU3/1eKTPUKOB.

YK-1.¥.1

62

VccnepyiiTe, KaKk CKakKeTCsl HA TOYHOCTH KOCBEHHOT'O U3MepeHUsl JIJTUHbI
CBETOBOM BOJHBI C TIOMOILIbI0 Ourpusmbl ®DpeHesiss HETOUHOCTb B
V3MepeHUH pacCTOSIHUS MeXXy MHUMbIMY KOT€peHTHBIMU MCTOYHUKAMHU.

YK-1.B.2

63

PaccuuraiiTe ONMTHUECKYIO pa3HOCTh XOJa ABYX KOT'€PEeHTHBIX CBETOBBIX
BosiH JmuHOM 600 HM, ecM Ha 3KpaHe B TOYKe WX HaTOXKeHUs
Ha0Jr0/1aeTCs TPETHM UHTeP(epeHI[MOHHBIN MaKCUMYM.

OIIK-1.¥Y.1

64

OrueHUTe MUHMMA/IbHYIO TOJIUMHY MbLIbHOW muieHKu (n = 1.33), mipu
KOTOpO# OHa OyzieT Ka3aTbCs KpacHOH (A = 650 HM) rpu HabMO/IeHNN B
OTPa’KeHHOM CBeTe 110/, HOPMaJIbHbIM YIJIOM NaZleHus.

OIIK-1.B.2

65

OlujeHrTe TOTpPelHOCTh BBIYMC/IEHUS] pailyca KPUBHU3HbBI JIMH3bl U3
yCTaHOBKHM /i1 HabsrojeHust Kostel] HbloTOHa, ec/i paguyc 5-ro TeMHOTO
KOJIbLIa U3MepPeH PaBHbBIM 2.5 MM, a AyiiHa BOIHBI cBeTa 500 HM.

YK-1.B.2

66

Paccuuraiite mepuoj AudpakMOHHON pelleTKH, ecyivd AudpakLHOHHbIN
MakCHMyM BTOPOrO TOpsiZiKa [/ MOHOXPOMAaTH4eCKOro CBeTa C JJIMHOU
BosiHbI 500 HM HabsrojaeTcst o, yriaom 30°.

OIIK-1.¥Y.1

67

BbibepuTe MaTeMaTHUeCKHM arrapaT W paccudTaiTe yron Audpakijiu,
COOTBETCTBYIOLLIMH TJIaBHOMY MAakKCUMyMy TpPeTbero mopsiika st
MOHOXpoMaTHueckoro ceeta (A = 400 HM), IMajaroliero HOpPMaabHO Ha
pelIeTKy C [epruojoM 2 MKM.

YK-1.¥Y.1

68

Ouennre HaOOMBIINI TIOPSIIOK CITEKTPa, KOTOPBIA MOXKHO HaOJIIOAAThH C
MOMOILbI0 U(PaKLMOHHON perieTKd, Metorleld 500 mWITpUxoB Ha 1 MM,
TIpU OCBeIlleHNY ee CBETOM C JIJTMHOW BOJIHBI 550 HM.

OIIK-1.B.2

69

Paccuuraiite VHTEHCUBHOCTh TIJIOCKOMOJISIPU30BAaHHOT O CBeTa,
MpoLIe/lIero yepe3 aHaau3aTop, €eCAd Yrojg MeXAy IJIOCKOCTSIMU
Moasipu3aliud  MoJigpU3aTopa W aHaau3aTopa  cocTaBiser  60°.
VHTeHCUBHOCTD Ta/iarollero Ha IMoJisipyu3aTop eCTeCTBEHHOTO CBeTa paBHa
L.

OIIK-1.¥Y.1

70

Ouenute yros bprocrepa [/l rpaHyLbl pa3zena Cpef «BO3JYyX — CTEeKJIO»
(mokasaresb npesiomsieHus crtekaa n=1.5). [Tog KakuM yriioM cBeT [JOJ/DKeH
MajilaTb Ha TIOBEPXHOCTb, UYTOOBI OTPA)KEHHBIM Jy4 ObUI TIOJHOCTHIO
T10JIIPU30BaH?

OIIK-1.B.2




71

Paccunrarite, Ha KakOW yros OTK/JIOHUTCS JIy4d CBeTa IIPU INPOXOXK[EHUU
yepe3 CTEK/ISHHYH MpuUsMy C mnpenomssioluMm yriaom 30°, ecid Jiyy
rnajlaeT Ha IrpaHb NpU3MbI NepreHJuKyaapHO. [loka3arens mpenomsieHUs
CTeKJ/1a IIPUHATH paBHbIM 1.5.

YK-1.¥.1

72

PaccuuraliTe mocTossHHYr0 Bepjge A/ JuaMarHeTHKa, eC/d TIpU [JIMHe
obpa3iia 5 cM ¥ MarHUTHOW WH/YKIMK BHelHero 1osisi 0.2 T niockocTb
TMOJIpU3aLiiK TIPOXO/SILero cBeTa noBopaunBaeTcs Ha 10°.

YK-1.B.2

73

OueHWTe 4acTOTy 3/€KTPOMarHUTHOW BOJIHBI B BaKyyMme, eC/id eé [JIMHa
BOMHBI cocTaBisieT 3 cm (guanasoH CBY). B kakux egununax CU
V3MepsieTCsl BOJIHOBOE YMCJIO /1Sl 3TOU BOJIHbI?

OIIK-1.B.2

74

PaccuuTaliTe  (a30ByH0 CKOPOCTb  371eKTPOMAarHWTHOM  BOJIHBI B
HeMarHuTHou cpefie (p=1), AusneKTpUueckasi NMPOHUIIAEMOCTh KOTOpPOH
e=4.

OIIK-1.¥Y.1

75

OrieHuTe  pa3perarolyl0  CrIoCOOHOCTh  JUMPAKIIMOHHOM  pelleTKH
IIMPUHOW 2 cM, uMeromied 250 WITPUXOB Ha MWUIMMETP, B CIIeKTpe
BTOPOI'0 MOpsIJKa.

OIIK-1.B.2

[TepeueHs TeM [i7sI BBITIOJTHEHHMST KYPCOBOT'O TIPOEKTa/ KYPCOBOUM pabOoThI TIpe/iCTaB/IeHbI B
Tabmumue 17.

Tabnwiia 17 — IlepeueHb TeM /1Sl BBITIOJTHEHHUS] KYPCOBOTO MPOEKTa / KYPCOBOM PabOTHI

Ne /11

paboThI

[TpuMepHbIii NepeueHb TeM [i/1s1 BBINOHEHHMSI KyPCOBOT'0 MPOeKTa/ KypCOBOU

YueOHBIM IJTAHOM He MpelyCMOTPEHO

Bonpockl /11 mpoBefieHUss TIPOMEXYTOUHOW —aTTecTalldd B BUJe

nipe/icTaB/ieHbl B Tabsuie 18.

Tabnwvia 18 — ITpuMepHbIii rlepeueHb BOITPOCOB /il TECTOB

TeCTUPOBAHHA

No
/1

[IpumepHbIii TepeueHb BOMPOCOB [i/Is1 TECTOB

Kopg
VH/IMKaTOP
a

Kakass Oyzer TpaeKTopusi y UaCTULIb, [JBWXKYILENHCS paBHOMEPHO C
TOCTOSIHHBIM T10 BeJTMUMHE YCKOPEeHHeM.

1) INpsimast TUHUS

2) JIunus ¢ mepernbom

3) IMapabosia

4) OKpy>XHOCTb

Otsert: 4

OIIK-1.¥.1

Omnpegenvre, Kakasi U3 Tpe/CTaBieHHbIX (HU3UUECKUX BeIMUHH HUMeeT
eZIMHULlY U3MepeHHs1, COBMA/IaroLy0 C eJUHULIEN U3MepeHHs CUJIbI.

1) Umnynisc

2) YckopeHue

3) Bec

4) YrnoBasi CKOPOCTb

Otsert: 3

OIIK-1.3.2




YTo rpou3oiAET mocsie abCoIFOTHO HEeYTPYToro yAapa YacTHL] MacCaMu
m, = 4m, U C KUHeTUYeCKUMHU 3Heprusmu T, = 6T,. Yactuia ¢ maccoi
m, AiBUrajaach BIIPaBo, a YacTHL|a C MaCCOM M, — HaBCTpeuy 4YacTulie C
Maccou m,.

1) YacTuiibl Oy yT ABUraTHCS BITPABO OIIK-1.¥.1
2) Equnast yactuiia 6yZieT ABUraThCs BJIEBO

3) YacTuiipl OyIyT TOKOUTHCS

4) Yactuiipl OyayT ABUTaThCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHbI

Ortser: 2

[TpoaHanu3upyiiTe, KakoWd OTBET $IBJ/IS€TCS TPaBWIbHBIM Ha BOMPOC:

«UeMy paBHa CyMMa BHYTPEHHUX CWJI, AeUCTBYIOLIUX MEXAY TejaMu

3aMKHYTOW MeXaHU4YeCKOW CUCTeMbI?»

1) VI3meHeHNIO HEPryuy CUCTEMBbI OIK-1.B.2
2) Hymto

3) VI3MeHeHuI0 UMITyJIbCa CUCTEMBbI

4) Y CKOpeHHUIO0 1jeHTpa MacC CUCTeMBbI

Ortser: 2

Uro mpou3oiiieT C MOMEHTOM WHepLMM CBUHLOBOTO LIWJIMHApA
OTHOCHUTEJIbHO OCH, COBMAJarwlleli C €ero TeOMeTpUYecKOW OChbH

CUMMeTpHH, eCJIU LIWIMH/P CIVIFOLIUTD B IUCK?

1) He u3menurcs OIK-1.B.2
2) YBenmuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIHO

Otser: 2

YKakuTe BepHYH 3aluCh ypaBHEHWs [MHaMUKU BpaljaTebHOro

JBYDKEHUS.

HM=Jo

2)e=M/ OIlK-1.3.2
3)M =L-w?

4) L =r'p-sina

Ortser: 2

YKaKuTe, ueMy paBeH MOMEHT WHEPLMU TOHKOro obpyua maccodi m u

pazuycar.

1) J=m-r1%12

2)J=mr1%2 OIIK-1.3.2
3)J=m-1%3

4)J =m-r?

OtBert: 4

Bribepure ¢pa3y, COOTBETCTBYIOL[YIO TIepBOMY 3aKoHy HproTOHa:

«[TepBbiii 3aKk0H HblOTOHA yTBEp)K/aeT. ..»

1) ®akT cyiecTBoBaHUS aOCOMIOTHOTO [IBM>KEHUS

2) Cy1ecTBoBaHMe UHEPLIMA/IbHBIX CUCTEM OTCYETa OIIK-1.3.2

3) ®akT cyliecTBOBaHHUsI HeMHepLUaIbHbIX CUCTeM OTCUETa
4) dakT CylieCTBOBaHUS MPUHLIUAIIA OTHOCUTe/IbHOCTH ["anusest
OtBeT: 2




PaccuuraliTe BenMUMHY MOJYJISi MaKCUMaabHOW Be/IMUMHBI yCKOpPEHUs
TOUYKH, JBMKEHHEe KOTOPOM OIMUCHhIBAaeTCsl ypaBHeHHWeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OrtseT: 1

OIIK-1.3.2

10

Beibepute ¢opmyiy, onpeensioyl0 BeJUUMHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3)v=kA

v =wk

Otsert: 4

YK-1.¥Y.1

11

PaccuuTaiiTe, yeMy paBHa paboTa KOHCePBAaTMUBHOM CHJIbI 10 3aMKHYTOM
TpaeKTopuH (110 Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUIM TIOTEHLIMATLHOW SHEPTUr

2) ITpormopioHaibHa NpUpallieHr0 KWHeTUUeCKoW SHepruu

3) PaBHa Hy/TtO

4) 3aBUCUT OT CKOPOCTH JBUKEHUS

Otsert: 3

OIIK-1.3.2

12

Kakass U3 mepeunc/ieHHbIX (U3MUECKUX BeJWYMH MMeeT pa3MepHOCTh
(xkr-m)/c2?

1) MomeHT cubl

2) MoMeHT uHepLUU

3) MomeHT umnyJibca

4) Cuna

Otser: 4

OIIK-1.3.2

13

Korpa TtaHreHnuasbHOe YyCKOpeHMe paBHO HYyJ/I0, a HOpMaslbHOe
YCKOpeHMe MOCTOSIHHO, TO TaKOe JBH)KeHVe Ha3blBaeTcsy ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM MPSIMOJIMHENHBIM

3) PaBHOYCKOpEeHHBIM MPSIMOIMHENHBIM

4) PaBHOMepHBIM BpallieHueM

Otsert: 4

OIIK-1.3.2

14

BribepuTe mpaBu/ibHBIA 0TBeT. Kak M3MeHsieTCsi MO/y/ib CKOPOCTH TIPH
TIPSIMOJIMHEMHOM /IBWKEHWH, eC/Id 3aBUCUMMOCTb TMPOWJEHHOr0 TeoM
IyTU OT BpeMeHH 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) Y6biBaet

2) TTpoxoauT yepe3 MUHUMYM

3) Bospacraer

4) OcTaéTCsi NOCTOSIHHBIM

Ortser: 3

OIIK-1.3.2

15

Kak BbIUMC/isieTCss MOMEHT UHepLMK MaTepualbHOU TOUKH?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-mr1%5

4)J=mr?

OtgerT: 4

OIIK-1.¥.1




16

Kak cooTHOCATCS MOMEHTBI MHepLMU AUCKa JI U quauHipa Ji, KoTopble
VIMEIOT paBHbIe MaCChl U pauycChbl?

1) Jn =Ji

2)Jo > i

3)Jp>2-Jn

4) Jn > Juy/2

Otsert: 1

OIIK-1.3.2

17

Hatizure oTHolIeHHe Mpou3BeieHHbIX paboT (A,/A,), ecnu [Ba JUCKa C
paBHbIMHU MaccaMu U paguycamu R; u R, (R; = 2R,) packpyuuBaroT u3
COCTOSTHUSI TIOKOSI [I0 O/IMHAKOBBIX YTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Ortser: 3

OIIK-1.¥Y.1

18

Kakoli yuéHblii co3fan creljiaabHy0 Teoputo oTHocutenbHocTu (CTO)?
1) l'anunei

2) DUHIITeNH

3) JlopeHnrg

4) Bop

Otser: 2

YK-1.¥.1

19

BribepuTe ypaBHeHHe, OMUCHIBAOLIee TapMOHUYeCKHe KoyieOaHusl.
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)

OtBer: 2

OIIK-1.3.2

20

[Ipoananu3upyiite, NMpyU KakOM YyCJIOBUM B CHUCTEeMe, COBepLIaroLein
BBIHY)KJIEHHbIe KoyiebaHusi, Oyner HabmogaThCs pe3oHaHC (®, —
CcoOCTBEeHHas YaCTOTa,  — YaCTOTa BBIHYK/AAIOIIed CHIIbI)?

1) o >> o,

2) ® > w,

3) o=,

4) o <<,

Otser: 3

OIIK-1.3.2

21

Bribepure, Kakast (pu3nueckasi BeIMIMHa U3MEHSIeTCs 11071 BO3/efCTBHEM
CHJIBI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbIOTOHa.

1) MosnsipHasi Mmacca

2) CkopocTb

3) Macca

4) MoMmeHT vHepLyr

Ortser: 2

OIIK-1.3.2

22

BribepuTe, B Kakoil cucteMe TeJl MOJIHbI MOMEHT UMITY/IbCa OCTaeTCst
TIOCTOSIHHBIM.

1) 3amMKHyTOM

2) He3amkHyTOM, rjle CyMMa MOMEHTOB BHYTPEHHHX CUJ paBHA HYJIHO

3) HesaMKHyTOH, T/le CyMMa MOMEHTOB BHEIIIHUX CHJI TTOCTOSTHHA

4) He3amkHyTOU

Otser: 1

OIIK-1.3.2




23

Ykaxkute, paboTa KakoW W3 IEPEUHC/IeHHBIX CHJ paBHa HYJIIO TIPU
3aMKHYTOW TPaeKTOPHUM JIBW)KEHUS Tesa.

1) Bsiskoro TpeHus

2) Cusibl TpeHUsI KaueHUst

3) Tarotenus

4) Cusibl TpeHUS CKOJTbKEeHUsI

Ortser: 3

OIIK-1.3.2

24

Uemy paBHa Be/lIMUYMHa YCKOpeHMsI CBOOOJHOro MajieHusi g Ha BBICOTe
HaJ, TOBEPXHOCTbIO 3eM/d, paBHOW paguycy 3emmu? BenuuvHy g
BOJ/IM3M IMOBEPXHOCTU 3eMJIH TIPUHATH 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?

Ortser: 2

OIIK-1.3.2

25

[TpoaHnanu3upyiite, KakK W3MEeHUTCS Tepro/ KosebaHui
MaTeMaTUUeCcKoro MasiTHHMKa, eCd JI/IMHY ero rojiBeca yBeJIW4YuTh B 9
pas, a Maccy rpysa — yBeJWuYuThb B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YmenbluTcs B 2 pasa

4) YMmeHbIIUTCS B 4 pa3a

Otsert: 1

YK-1.¥Y.1

26

O1ueHUTe 3/1eKTPOEMKOCTh TJIOCKOTO BO3AYIIHOTO KOH/EHCaTopa, eCiu
paccTosiHie MeXkay ero oOKlajKaM{d YBeIWuuTh B 9 pa3, a o6/acTb
MeXXy 00K/Ia[KaMu 3a/IUTh JUCTU/UTMPOBAaHHOMN BooH (& = 81).

1) Y™meHnbmrcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuurcs B 9 pas

4) Yenuuurcs B 12 pa3

Otsert: 3

OIIK-1.¥.1

27

Ha3soBure BelriecTBa, KOTOpPbIE IMPHU OOBIYHBIX yCIOBUSAX MPAKTUUECKU HE
TIPOBOJSAT 3/7IeKTPUUECKHUM TOK.

1) TTpoBogHUKH

2) ITonynpoBogHUKH

3) [InaTuHa

4) [Ins/1eKTpUKU

Otsert: 4

OIIK-1.B.2

28

Kak HaripaBJ/IeHbl CUJIOBbIE JIMHUU HarpsHKeHHOCTH
3/IEKTPOCTAaTUYeCKOr0 TOJIs, CO3[aHHOTO TOYEYHBIM OTpHULiaTebHBIM
3apsoM?

1) 3akpyumuBaroTCsi BOKPYT 3apsijia

2) K zapsny

3) 3akpyurBarOTCs BOKPYT 3apsifia 10 YaCoOBOM CTpesiKe

4) 3aKpyuMBarOTCsl BOKPYT 3aps/ia IPOTUB YaCOBOU CTPEJIKU

Ortser: 2

YK-1.B.2




MoxeT /4 4yacTUlla MMeTb 3apsifi, BeJWurdHa Kotoporo B 1,5 pasa
Gosiblile 371eMeHTapHOTO 3apsizia?
1) Moxet

29 | 2) Hert, He MoXxeT OIlK-1.3.2
3) MoxxeT, HO TO/IBKO eC/H 3apsf, OTpULIaTe/IbHbIN
4) Mo>XeT, HO TOJIbKO €CJIY 3apsiji M0JIOKUTeTbHbIN
Ortser: 2
UeMy paBeH NOTeHL{MaN 3/IeKTPUYECKOTO MOJIs?
1) IloTeHLMA/ILHOM HEPTUU €JUHAYHOTO TOJIOXKUTE/ILHOTO 3apsiia Uin
OTHOILIEHHIO [TOTEHLIMATbHOM SHEPruu K 3apsify
2) PaboTe cu mosisi IO TiepeMeIIeHNI0 eAMHIUYHOTO T0JI0XKUTEeTEHOTO
30 | 3apsija U3 AAHHOM TOUKH T10J1s1 B 06CKOHEUHOCTh YK-1.B.2
3) Cune, felcTByIOLLEHN Ha 3apsi/|, IOMeLeHHbIN B JaHHYH0 TOUKY [0/
4) Kunetnueckoi 3Hepruv MpobHOro TOUEUHOT0 eJUHUYHOTO 3apsja B
JIAHHOM TOUKe T0JIst
Ortsert: 2
Hanummre dhopmysny 3akoHa Oma B fuddepeHiraabHoM Gopme.
HR=UI
31 |2 R=QPA OMK-1.B.2
3)j=0c'E
4HR =P/
Otsert: 3
Haiijute  mpaBUAbHOE  Ha3BaHWe [l BEKTOPHOW  CUJIOBOM
XapaKTepUCTUKU 3/IeKTPOCTaTUUeCKOro TOJIs.
1) IMoTenuman
32 | 2) HarpsbkeHHOCTh OIIK-1.3.2
3) Unpykuys
4) 3apsig,
OtBer: 2
OueHuTe, Kak U3MEHUTCSI CH/a 3JIeKTPOCTaTUUYeCKOr0 B3auUMOJEeNCTBUS
JBYX TOYEUHBIX 3apsiioB, €C/JM OJWH W3 HUX YMEHbLIUTb B 4 pa3a, a
paccTosiHue MeXXy HIMH YMeHbLIUTh B 2 pasa.
33 1) Ymenbmrcd B 8 pas OIMK-1.3.2
2) YMeHbIIWTCS B 2 pasa
3) Ymenbluutcs B 16 pa3s
4) He uameHHUTCS
OtBert: 4
OreHUTe, KakK 3aBUCUT 3JIeKTpUUecKasi IPOBOAUMOCTb MPOBOJHUKA OT
TIPU/IOXKEHHOW K HeMY Pa3HOCTH TIOTeHLIMaIoB.
1) IIpsimo MponopLMOHaNILHO
34 | 2) [IponiopiiMoHaNbHO CTeMeHU OT Pa3HOCTU MOTeHLUAI0B OIIK-1.3.2
3) IponopioHanbHO KBapaTy
4) He 3aBucur
Otsert: 4
YKaxkuTe (U3NUECKYH0 Be/JWYMHY, KOTOpasi MMeeT Ty JKe eAWHHLY
V3MepeHus, UTO U HarpsKeHUe.
1) HanpspkeHHOCTD
35 | 2) [IpoBoaumMoOCTb OIlK-1.3.2

3) 31C
4) CornpoTuB/ieHHe
Otser: 3




Kak  Ha3biBaeTCs  BeIMUWMHA  HAMpPSDKEHHOCTH — TOJIsA,  €C/IU
HaMarHUYeHHOCTb  ¢eppoMarHeTvka  obpalljaeTcsi B HyJdb U
HamnpsDKeHHOCTb ~ TI0JIT  HarpaB/ieHa  TIPOTHUBOTMOJIOKHO  TIOJTHO,
BbI3BaBIlIeMYy HaMarHUUMBaHUe?

36 | 1) I'ucrepesucom OIIK-1.3.2
2) KospiutuBHO# cuioun
3) [Monsipuzaruen
4) MarauToABWXKyllleld CUToN
Otser: 2
OtleHuTe, TI0O KaKOM TpaeKTOpuu Oy/leT ABUTAaThCS B MarHUTHOM IIOJie
yacTula, JeTsIasi C MOCTOSTHHOM CKOPOCThIO BZOJIb JIMHUWA MarHUTHOMU
WHIYKLUU?
37 | 1) Okpyxeocrs OI1K-1.3.2
2) [psimast
3) OBanoup
4) Bnnuric
Otser: 2
B kakux euHULIAX U3MepsIeTCs HalpsDKeHHOCTh 3/IeEKTPUUeCKOro ToJisi?
1) A/m
2) B/m
38 3) Kn OIIK-1.B.2
4 Tn
Otser: 2
YcTaHOBUTE COOTBETCTBHE MEX/y MaTepuasoM T[POBOJAHUKA U €ro
3/71eKTPOIPOBOIHOCTHIO:
Marepuan DJIEKTPOINPOBOAHOCTE (0, 1/(OM-cm
39 A) Metan : 1) >10‘pls - EO‘IOA ( ( : OIK-1.3.2
B) ITosyripoBoiHUK 2)10719- 103
B) [InaneKTpuk 3) 104 - 108
OtBer:1-B,2-5,3-A
OreHuTe, KaK COOTHOCSITCS YTJ/IbI MAaJ|eHUsI X U OTPaXKeHUs1 () CBeTa?
Da>>o
40 |Da>0 OMK-1..1
3a=0¢
Ha<o
Otsert: 3
[TpoaHanu3upyiite, yeMy paBeH abCO/FOTHBIN TOKa3aTe/b MPeIOMIeHUsS
cpefibl C [W37eKTPUYeCKOW TIPOHUL@eMOCTbI0 € = 16 WM MarHUTHOM
TPOHKMLIAeMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-1.3.2
3)4
4) 1/16
Otsert: 3
YKakuTe siBlieHUe, KOTOPOe UMeHyeTcsl HTepdepeHLeli BOMH?
1) OrubanHuie BOJTHAMU TIPETSITCTBUN
2) HanoxeHuwe [pyr Ha [Jpyra BOJH, WAYIIAX OT KOTepPeHTHBIX
4 | pSTOHTMEOD OTK-1.3.2

3) Ork/ioHeHWe BOJAH OT  [epBOHAYa/bHOIO  HalpaB/eHUs
pacripocTpaHeHusi IIpY Niepexo/ie U3 OJHOM Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTb (ha30BOM CKOPOCTHU OT J/IUHBI BOJIHBI

Ortser: 2




43

[TpoaHanu3upyiTe, KAKUM JIOJDKEH ObITh YTOJT MaJieHusi CBeTOBOT'O JTy4a,
yTOOBI OTPA>KEHHBIH JIyd COCTAaBJIS/ C TaZaroIiumM yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OTBeT: 3

OIIK-1.3.2

44

OueHuTe ONTUUECKYIO J/IMHY MyTH L M3 OHOM TOYKU B JPYTYIO, €C/IU
paccTosiHUe MEXAYy ABYMsI TOUKAaMHM TIPO3PAauyHOM AU3JIeKTPUYECKOU
cpeanl S = 4 m. [1oka3zaresb npesiomsieHus cpeabl n = 1,5.

1)5w™m

2)6m

3)7 M

4H1lm

Otser: 2

YK-1.¥Y.1

45

55t 006bsicHeHMsI KAaKOTO sIBJIEHUS] MOKeT OBbITb MCIOJTb30BaH TPUHLIUTI
Iolirenca-®penens?

1) KorepeHTHOCTh

2) Judpakuus

3) [Monsipuzaijus

4) KopnyCKy/nsipHO-BOJTHOBOM /1yann3m

Otser: 2

OIIK-1.3.2

46

[MpoaHanu3upyiiTe, ueMy paBeH TIepUOJ,  peIIeTKH, Korja
JudpakioHHas peleTKa co/iep>KUT 200 ITPHUXOB Ha MUJLTUMETP.

1) 100 mxm

2) 500 MKM

3) 200 Mmkm

4) 5 MKM

OtBert: 4

OIIK-1.¥Y.1

47

[TpoaHanu3upyiiTe MHTEHCUBHOCTb CBeTa MpU  HUHTepdepeHLH
O/IJMHAKOBBIX BOJIH C MHTEHCHUBHOCTBIO | OT KOrepeHTHbIX UCTOYHUKOB B
TOUKe, B KOTOpPOM pa3HoCTh (a3 paBHa 2-m-N (N =0, 1,2, ...)?

1) 41

2) 31

3)I

40

Ortser: 1

OIIK-1.¥.1

48

YTo W3 MEepeurceHHOTO SIBSeTCS OCOOEHHOCTHIO CUJIOBBIX JIMHUN
MarHuTHOTrO T10JIST?

1) CuioBble TMHUU MarHUTHOT'O TI0JIs1 BCET/la 3aMKHY Thie

2) MarHuTHble CWIOBble JIMHAM HAYMHAIOTCS HAa MarHUTHBIX U
3aKaHUMBAIOTCS Ha 3/IEKTPUUECKUX 3apsiiax

3) MarHuTHble CH/IOBble JIMHUM HAUMHAKOTCSI U 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsifiax

4) MarHuTHble CWIOBble JMHWUM HAUWMHAIOTCS W 3aKaHYMBAKOTCS Ha
3/IeKTPUUeCKUX 3apsifiax

OtBeT: 1

OIIK-1.3.2




CpenaiiTe BbIBOJ, KakKOW reoMeTpHYecKoil (DUIypoil MOXKHO OMucaTh
TPAaeKTOPDUIO [IBW)KEHHSI 3apsDKeHHOM YacCTHULbl, JBUTalOLLeNcss TIof,
HeKoTOpbIM yrJioM (0° < a < 90°) K IMHAAM MarHUTHOM UHAYKILWU.

1) OKpy>KHOCTb

49 2) MapaGbona OIlK-1.Y.1
3) I'uriepbosna
4) Cnivpanb
Otsert: 4
OuenHuTe CTereHb MosisipyU3aly P cBeTa, eC/ii CBeT MpefCTaB/isieT co0oi
CMeChb eCTeCTBeHHOI'0 CBeTa C IJIOCKOIIO/IIPU30BaHHbIM. IHTeHCUBHOCTh
TOJIIPU30BaHHOrO CBeTa B Jlyye paBHa MHTEHCUBHOCTH eCTeCTBEHHOI'O
CBeTa.
50 |1)25% YK-1.B.2
2) 35%
3) 50%
4) 75%
Ortser: 3
PaccuuTaliTe nokasaresb IpesioOM/IeHHs BellleCTBa, €C/IM CKOPOCTh CBeTa
TIpU Tlepexofie Jiyuya U3 BO3[lyXa B HEKOTOpPOe BeLeCTBO YMEeHbIIMIach
Ha 20%.
1)1,2
51 2)1.25 OIIK-1.3.2
3)0,2
4) 2,2
Otser: 2
PaccuuTaiiTe yroa Mexay ONTHYeCKMMH OCSAMH IoJjisipU3aTtopa |
aHaiu3aropa. Ilpy TpoXOoXJAeHWM CKpelLleHHBIX Mo/sgpy3aTopa |
aHa/IM3aTopa MHTEHCUBHOCTD CBeTa YMEHBIIWIAch B 4 pasa.
1) 60°
52 2) 450 OIlK-1.B.2
3) 30°
4) 90°
OtBer: 2
[Tpoananu3upyuTe, KaK USMEHUTCS BeJIMUYMHA MarHUTHOM WHIYKLMK Ha
OCHU [JIMHHOTO COJIEHOWJA, €C/id TOK B HeM YyBeJWuYuTb B 4 pasa, a
IIJIOTHOCTb HAMOTKYA BUTKOB YMEHBIIUTh B 2 pasa?
53 1) YBenuuurcs B 2 pasa OIK-1.B.2
2) YBenuuuTcs B 9 pa3
3) YmenbluuTcs B 9 pa3
4) YMeHbIIUTCSA B 3 pasa
OtBerT: 1
YKakuTe, Kakoe TeJlo SB/seTCsT abCOFOTHO YepPHBIM TeJIOM.
1) IornowjaeT Bce najaroiiee Ha HETO U3TyUYEHUE
54 2) OTpakaeT Bce Majiatolliee Ha HETroO U3TyuyeHue OMK-1.Y 1

3) N3nyuaeT B peHTreHOBCKOM /Jjaria3oHe
4) N3nyyaeT B BUAUMOM JMaria3oHe
OtBert: 1




55

Y Kakoro u3 TeJ OTpaXkaTebHasi ClIOCOOHOCTh O/M3Ka K HYJTH0?
1) IIpo3pauHoro

2) 3epKanbHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

YK-1.¥Y.1

56

OueHuTe, BO CKOJIBKO pa3 YBeJWUW/IaCh 3HEpreTuyeckas CBETUMOCTb
abCoTIOTHO YepHOro Tejia MpH ero HarpeBanwu ¢ T; = 1000 K g0 T, =
3000 K.

1) B 72 pa3a

2) B 81 pas

3) B 88 pa3

4) B 64 paza

Ortsert: 2

OIIK-1.¥.1

57

Bribepure, kKakasi popMysia Hanbosiee TOUYHO OIMMCHIBAET CIIEKTPaATbHYIO
TJIOTHOCTb SHEPreTUYeCKON CBeTUMOCTH abCOTFOTHO UepHOTo TeJia.

1) ®opmyna Pepmu-/Inpaka

2) ®opmyna bose-DitHiuTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Ortser: 3

OIIK-1.3.2

58

Kakoe u3nyueHue sBJisseTCsl paBHOBECHBIM?

1) Anbda-, 6eta-, raMMa-U3TyUeHUsT

2) TenoBoe u3nyueHue

3) JlazepHoe u3/yueHre B BUAUMOM U UHPPAKpaCHOM /iara30Hax
4) TopMO3HO€e pEeHTTeHOBCKOe H3/lyueHne

OtBer: 2

OIIK-1.3.2

59

YKaKUTe 3aKOH, KOTOpBIA OIpefessieT T0J0KeHHe MaKCHMyMa
W3/TyuaTe/IbHOW CIIOCOOHOCTH abCOJIIOTHO YEPHOTO Teja TpU 3aJaHHOU
abcomnroTHOM Temmeparype.

1) 3akoH Credana-bosbivana

2) IlepBbiii 3aK0H BrHa

3) 3akoH Kupxrodga

4) 3akoH Mastoca

Ortser: 2

OIIK-1.B.2

60

Ykaxkute (popmyy, orpezessitolyI0 SHePTHI0 CBeTOBOTO KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=hv

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

OrtseT: 4

OIIK-1.3.2

61

[Ipoananu3upyiiTe, Kak W3MEHseTCd CWIa TOKa HAaChILEeHUs MpHU
¢doTo3ddekTe B ciyuae yMeHbLIEHWS] CBETOBOIO IOTOKA MaJaroliero
CBeTa MOCTOSIHHOM JIJIUHBI BOJTHBI.

1) YmeHnbI1aetcs

2) CHavasia yMeHbLIaeTcs, 3aTeM yBeJTNUMBaeTCs

3) CHauvasna yBe/IMuMBaeTCsl, 3aTeM yMeHbLIaeTCst

4) ChHauana ocTaeTcsi IOCTOSIHHOM, a 3aTeéM YMeHbIIaeTCs

Otser: 1

OIIK-1.3.2




62

[Ipoananu3upyiite, UTO TMPOU30OMAET C KHWHETHYECKOW SHepruen
(OTO3/1eKTPOHOB, €C/IMd, He MeHsid 4YacTOThl TaZlalolllero CBeTa,
YBe/IMYUTh ero0 MHTeHCUBHOCTH B 2 pa3sa.

1) YmenbmTCs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurcs B 2 pasa

Otser: 3

OIIK-1.3.2

63

OrleHUTe BeMMUMHY KpacHOW rpaHullpl (oTosddekra (B repuax) s
KaTo/ja, U3rOTOB/IEHHOTO U3 BOJIb(hpaMa TO/MIMHON 2 MM. KaTo/ MOKphIT
cnoeM okcuza Oapus. PaboTa BBIXOZI@ 37IEKTPOHOB C TIOBEPXHOCTH
Katofia paBHa 2 3B. [NocTosiHHas [Tnanka — h = 6,6-10734 [I>k-c. 3apsf,
3neKkTpoHa — e = 1,6:1071° K.

1) 3,2-1015 'y

2)4,8-10% I'g

3) 4,8-10“ I'g

4)4,8-108 I'g

Ortser: 1

OIIK-1.3.2

64

Kakum o6pa3om 3aBucuT paboTa BbIXOJa 3/€KTPOHA C TOBEPXHOCTU
KaTo/ja U3 KaZiMUs OT YaCTOTHI NaJjatolero ceera?

1) IIpsiMmo MpoNOpPLIMOHAIBLHO YacToTe

2) IIponopLiMoHaNbHO YCKOPSOLLEMY HarpshKeHUIO

3) [IponopioHanbHO KBaZpaTy 4acTOThI

4) He 3aBUCUT OT YaCTOThI

OtBert: 4

OIIK-1.¥Y.1

65

[Mpoanamu3upyiite, Oyzer mu HabmogaTecss GoToaddext, ecmu
TJIACTUHKY W3 JlaHTaHa 00/ydaTh CBETOM C JAAMHOW BOMHBI 600 HM?
Pabora BbIX0/Ia 3/7IEKTPOHA M3 JlaHTaHa paBHa 3,3 3B.

1) ®oro3ddekT Bo3MOXKEH, eC/ii KaTo/, HarpeThb A0 TeMriepaTypbl 347 K
2) He 6yger

3) ®oro3ddeKkT BO3MOXKEH, eC/lId JIOTIOJIHUTENbHO TIPWIOXKUTh K
M7IACTUHKE YCKOPSIIOLIYI0 Pa3HOCTh MOTEHL[MA/IOB BeJIMUMHON He MeHee
1B

4) ®oTo3¢QdheKT BO3MOXKEH C BEPOSTHOCTHIO p ~ 0,5

OtBer: 2

OIIK-1.¥Y.1

66

CpenaiiTe BBIBOJ, O BeIMYMHE MHUHHUMAIBHOTO O0OpPAaTHOTO HarpsDKeHWs,
MpY KOTOPOM TOJIHOCTBIO TIpeKpalllaeTcsi OTOTOK. YCOBUe: SHeprus
¢dotoHOB paBHa 6,5 3B, a (oToKaTo[ HM3rOTOBIEH W3 JIUTHs, paboTa
BbIX0O/]a KOTOPOr'o cocTaBsiseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Otser: 1

YK-1.B.2




67

OueHuTe, BO CKOJBKO pa3 JaBjeHWe CBeTa, MaJarollero
TIEePIIeHUKY/IPHO  WJleallbHO  3epKasbHOM  TIOBEPXHOCTH, Oosbliie
[laBJIeHUs1 CBeTa, [MaJlalollero MeprneHAUKYISIPHO WeaJbHO UepHOU
TIOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OTBeT: 1

OIIK-1.3.2

68

OueHuTe, OT KaKUX BeJIMUMH 3aBHCUT CWUa CBETOBOIO [laB/IeHUSI C
KBaHTOBOU TOUKM 3pPEHUS:

A) Yucna (boTOHOB B CBETOBOM IMYUKe;

b) OHepruu ¢otoHa;

B) KoadduimenTta orpakeHust MoBepXHOCTH.

HAB

2)A,B,B

3)5,B

4 A, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiite, B KaKuX 00/1aCTSIX CrIEKTPa 3/IeKTPOMAarHUTHBIX BOJTH
BO3MO>KHO HabrozieHue 3 dekra KomnToHa.

1) Bugumblii 1uara3oH

2) Paguonunana3on

3) Teparep1joBbIi Hara3oH

4) PeHTreHOBCKUII [TMaria30H U raMMa-u3/iyueHre

Otsert: 4

YK-1.¥.1

70

KakuMm 06pa3om uMITy/ibC OTOHA CBSI3aH C JAJTUHON BOJTHBI?

1) mrybC NpsiMo MPOTIOPLIMOHA/EH JIMHE BOJIHBI

2) mnynbc mpsiMo MPOMNOPLMOHa/IeH KBa/IpaTy J/IMHbI BOJTHBI

3) Vmrtyibc 0OpaTHO MPOMOPLMOHAIEH /IJTHHE BOJIHBI

4) VimnysibC NpsSMO TMPOMNOPLMOHATeH KOPHIO KBAaJIpaTHOMY OT [I/TUHBI
BOJIHBI

Otsert: 3

OIIK-1.¥Y.1

71

B kakoli 007acTH CrieKTpa 3/eKTPOMAarHUTHOTO W3/TyUeHHs] WMITYJIbC
(hoToHa UMeeT MUHUMa/IbHOe 3HaueHue?

1) NudpakpacHoe nusnyueHue

2) Teparep1joBoe U3nyueHue

3) PeHTreHOBCKOe U3/TydyeHre

4) Paguou3snyuyeHue

Otsert: 4

YK-1.B.2

72

[Mpoananu3upyiire, Kakoe W3  TIPUBEJIeHHBIX  BbICKa3bIBaHUM
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBeETa.

1) 'HTeHCHMBHOCThL CBeTa He 3aBUCUT OT TIJIOTHOCTH TOTOKa ()OTOHOB U
WX SHEpruu

2) CBeT MOJKeT M3/yuaTbCs U PaclpOCTPaHSIThCSA TOJBKO OT/AeIbHBIMU
MOpLMSMA — KBaHTaMU

3) KaxjoMy M3 KBaHTOBBIX COCTOSIHWM, B KOTOPOM HaXOAMUTCSI aTOMHast
CUCTeMa, COOTBETCTBYeT Orpe/ie/ieHHbI YPOBeHb SHePIUU

4) [Ons uvacTuibl He MOTYT OBITb OJHOBPEMEHHO TOUHO W3MepPeHbI
KOOP/JMHAThl U UMITYJIbC

OtBeT: 1

OIIK-1.B.2




73

YKaxuTe, B ueM 3aK/IH0YaeTCsl CMBIC/I TTePBOro NocTy/aTta bopa.

1) YTBepJeHue O CyIlleCTBOBAaHUM CTallMOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He HU3/1y4yaeT U He MOIJIoLaeT SHeprum

2) Pa3HOCTb 3Hepruii JBYX CTAllMOHAPHBIX COCTOSTHUW paBHA SHEPrUU
W3/ly4aeMoro Wid MOrJIoIaeMoro KBaHTa CBeTa

3) B aToMe 3/1eKTPOHBI ABWXKYTCS 10 OpOUTaM, OJIN3KUM K KPYTOBBIM

4) ATOM COCTOUT 13 MOJIOKUTEJIbHO 3apSUKEHHOTO s/ipa ¥ OTPULIATE/TbHO
3apsDKeHHBIX 3/1eKTPOHOB

OTBeT: 1

OIIK-1.3.2

74

BribepuTe, Kakoe W3 TpUBe/eHHbIX HI)Ke BBICKA3bIBaHUN TPAaBU/IBHO
OTUCHIBaeT CMOCOOHOCTb aTOMOB K U3/yYeHHIO U  TIOTJIOL[EHHIO
3Hepruu: « ATOMBI MOTYT ...».

1) Tlornomateh W W3/Iy4yaTb JIMIIb HEKOTOPBIH AUCKPETHBIM Habop
3HaueHWUN SHepPruu

2) V3nyyath 1 MOT/I0ILATh H00YI0 TIOPLUIO SHEPTUu

3) N3nyuath MO0 AUCKPETHBIM HabOp 3HaUeHUi 3Hepruu, MMbo mooyio
TOPLUIO SHEPTUU

4) V3nyyats 00yI0 MOPLMI0 SHEPTHUH, a MOTJIOIIATh JIUIIb HEKOTOPBIM
Otsert: 1

OIIK-1.3.2

75

YKaxuTe, K KaKOMy J[uarna3oHy W3/yuyeHHWs OTHOCATCS Iepexofbl M3
cepuu basnbmepa B atrome Bogopoga?

1) TennoBoe u3nyyeHve

2) PeHTreHOBCKOe U3/1y4yeHHe

3) Namma-u3nyueHue

4) Bupymblii cBeT

Otsert: 4

OIIK-1.¥.1

76

[MpoaHanu3upyiite, Kak WM3MeHW/IacCh SHEPrHs aTroMma BOJOpOJa TpHU
W3/lyueHur UM OTOHA C AJIMHOU BOMHBI A = 4,86-1077 m?

1) YBenuuunace Ha 4,86 5B

2) YMeHbllvaack Ha 2,55 3B

3) YMeHblurnack Ha 4,86 3B

4) YBenuuusack Ha 9,72 3B

OtBer: 2

OIIK-1.3.2

77

OtleHHTe pPa3HOCTb SHEPTU OCHOBHOTO W BO30Y’KIEHHOTO COCTOSTHUS (B
3B). [laHO: 3/IEKTPOH B aTOMe Tepelies U3 Bo30y)KAEHHOT0 COCTOSIHUS B
OCHOBHOe, U TIpY JAHHOM Tepexofie MPOU30LUI0 u3nydyeHue (OTOHA C
JUTHHOM BOJTHBI 650 HM.

1) 0,4 5B

2)1,95B

3)1,23B

4)2,2 5B

OrtserT: 2

OIIK-1.3.2




YkaxuTe, B uéM 3aK/Ir04aeTcs runoresa e bpoins.

1) Jltobble MUKPOYACTHIIBI Hapsiy C KOPMYCKYJSPHBIMU 00JaZiatoT
BOJTHOBBIMM CBOUCTBaMU

2) AToM He MOXeT cojiep)KaTb 0osiee IByX 371eKTPOHOB, HaXOZSILUXCS B
O/TMHAKOBBIX CTAlIMOHAPHBIX COCTOSIHUSX, OIpe/eNsieMblX HabopoM

78 | yeTbIpex KBaHTOBBIX UKCeJI OIlK-1.3.2
3) OpHOBpeMEHHO HEBO3MOXXHO C BBICOKOW TOUHOCTBIO 3a/aTh
KOOPZWHATBI M UMITYJIbC MUKPOUYaCTHUL[bI
4) DHeprusi UCIyCKaeTCs U TIOIVIOIAeTCSl He HelpepblBHO, a
OT/le/IbHBIMU KBaHTaMH
Ortser: 1
Beibepute yTBepkAeHHe, Haubosee TIPaBUIBHO COOTBETCTBYHOILlEE
rurorese e bpoiisi.
1) MuKpouacTHULbl MOTYT MPOSIBAATHL BOJTHOBbIE CBOWCTBA
79 | 2) Dy1leKTpOMarHuTHbIE BOJIHbI IMEeIOT CBOMCTBA YaCTHL] YK-1.¥.1
3) Y Ka)KJ0M uacCTHLIbI CYyIlleCTBYeT aHTHUYaCTULla
4) Inpo aTomMa COCTOMT U3 KBapKOB
Ortser: 1
PaccuuraiiTe Ay1vHy BOJIHBI Jje Bpoiins AJis 3/eKTpoHa, ABWXKYILErocs co
ckopocthto 3,6 km/c. Macca snekTpoHa m. = 9,1-1073! xr, 3apsf
371eKTpoHa e = —1,6-1071% K.
g0 | 1) L6 mxm YK-1.B.2
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOIMYECTBO 3HAaUeHWM, KOTOpble MOXKeT TNpHUHUMAaTh
MarHUTHOe KBAaHTOBOE UKMCJIO0 M TIPU JJaHHOM 3HaueHWH OpOUTaIBbHOTO
KBAHTOBOT0 umcia 1?
H20+1
81 2)31+1 OIIK-1.3.2
3)1-1
41
Otsert: 1
YKaxure, 4TO OnpezessieT IJlaBHOe KBAHTOBOE UMCJ/I0 N?
1) DHepreTUuecKre YpOBHU 3/IeEKTPOHA B aTOMe
2) BenmnurHy MOMeHTa UMITyJ/IbCa 31€eKTPOHA B aTOMe
82 | 3) Ilpoekiuuio opOWTATBLHOTO MOMEHTa UMIy/bca 37eKTpoHa Ha | OITK-1.3.2
3a/laHHOe HarlpaB/ieHue
4) BelnurHy MOMeHTa UMITY/IbCa 3/IeKTPOHA B 3aZJaHHOM HarlpaB/ieHUU
OtBerT: 1
YKaxuTe, 4TO orpeze/isieT MarHUTHOE KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIN MexaHUYeCKUi MOMEHT 3/IeKTPOHA B aTOMe
83 2) OHepruto CTalMOHAPHOT'O COCTOSTHUS 3/IeKTPOHA B aTOMe OMK-1.Y 1

3) BennurHy MOMeHTa UMITyJ/IbCa 3/71eKTPOHA B 33/laHHOM HarpaB/ieHUU
4) DHepreTHuecKre YPOBHU 3/7IeKTPOHA B aTOMe
Otser: 3




84

B uectb Koro Ha3BaH 3¢(deKT paciijernyieH’si YypOBHel 5Hepruy atoMa Bo
BHEIIIHEM 3/IeKTPUYECKOM Tosie?

1) OuHIITelHA U e Xaaca

2) llITapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.2

85

Kak HasbplBalOT /MHUM B CIHEeKTpe KOMOWHALIMOHHOTO pacCesiHusl C
4aCTOTaMU, MeHbIIIMMH YaCTOThI [1aJjarolero ceera?

1) OpaHyXeBbIMM CITyTHUKaMHU

2) AHTUCTOKCOBBIMHU CITyTHHKaMU

3) CTOKCOBBIMU CITyTHUKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKaMU

Ortsert: 3

OIIK-1.3.2

86

[MosicHuTe (hr3UUeCKU CMBIC BOJTHOBOM (DYHKIUH.

1) BosiHOBasi pyHKLIMS MPOTOPLIMOHA/IbHA SHEPT UM YaCTULIbI

2) Tlpou3BesieHre BOMHOBOM (DYHKIIMM Ha KOMILIEKCHO-COTIPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTU BEPOSITHOCTU 0OHAPY>KeHUs UaCTULIBI

3) BonHoBasi yHKI[UsT 0OpaTHO MPOMOPIMOHA/NbHA [IJTUHE BOJIHBI [Ie
Bpoiins

4) BonHoBas (yHKIUS TIpezicTaBisieT OO0 KUHEMAaTUUYECKHM 3aKOH
JIBIDKEHUSI MUKPOUaCTHI[bI X = X(t) B HesiBHOU hopme

Otser: 2

OIIK-1.3.2

87

Beibepute BepHY (OPMY/IMPOBKY COOTHOIIIEHHSI HEOIIpe/ieJIeHHOCTeH
[etizeHbepra.

1) AE-At > h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.2

88

YKakuTe, Kakue yaCTHULIbI IB/ISIOTCS (PepPMUOHAMMU.

1) DnieKTprUecKu 3apsi>KeHHbIe YaCTULIbI

2) OneKTpUYeCcKy HerTpasbHble YaCTUL[bI

3) Bce yacTuipl € TOJTy1ie/IbIM CIIHHOM

4) Dy1eKTpUUeCKU 3apsUKeHHbIe YaCTHULIbI C L{eIbIM CIIMHOM
Otsert: 3

OIIK-1.3.2

89

Kak Ha3biBaeTcsi TBep/ioe Teso, y KOTOPOro BajieHTHast 30Ha MOJIHOCTBHIO
3aro/THeHa, 30Ha TPOBOJIMMOCTA — TIOMIHOCTBIO CBODOOJHA, a IIMpPUHA
3arpelleHHON 30Hbl BejMKa [0 CPaBHEHHIO C SHEprued TerioBOro
JBUKeHUs?

1) ITpoBoHUK

2) AuaneKTprK

3) INonynpoBogHUK

4) IpumecHbIi OTYTIPOBOJHUK

Ortser: 2

OIIK-1.3.2

90

Kakyro pasmepHOCTb uMeeT nocrosiHHas [lnanka B cucteme CH?
1) Ik c

2) x/c

3) x/m

4) x/>B

Ortser: 1

OIIK-1.3.2




Ouenure, KakOM CMBIC KMeeT COOTHOILEHHe Heolpe/eleHHOCTen
[eit3enbepra ns SHepruM uacTULbI U BpeMeHU IpeObIBaHUS ee B
COCTOSIHWM C JJaHHOM SHepruen?

1) DHeprus NpsiMo NPONOPLIMOHAIbHA BDeMeH!

2) DHeprust 0OpaTHO MPOTIOPLIMOHAIEHA BpEMeH!

3) DHeprusi U BpeMsi MOT'YT ObITb M3MepeHbl OJJHOBPEMEHHO CO CKOJIb
YTOZIHO BBICOKOM TOYHOCTBIO

4) Uem Oosbllle HeompeZle/IeHHOCTb SHEPrUM, TeM  MeHblle
HeoIlpe/leJIeHHOCTb BpeMeH!

Ortsert: 4

91 OIIK-1.3.2

Kak Ha3bIBaeTCsi COCTOSIHME 3JIeKTPOHA B aTOMe, COOTBETCTBYHOIIlEEe
MHUHUMaTbHOMY BO3MOXXHOMY 3HAUeHUIO ero SHepruu?

1) Bo30yx/ieHHOe COCTOSTHUE

92 | 2) MeTtacTabunbHOe COCTOSTHHE OIlK-1.3.2
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
Otsert: 3

B uem 3ak/toyaeTcst TyHHesIbHbIN 3G deKT?

1) B Bo/THOBOM XapakTepe [IBUKeHUSI MUKPOUACTHUI[bl B EPUOJUUECKOM
NoTeHLarne

2) B KoprycKy/sIpHOM TOBeZIeHUU 371eKTPOMarHUTHOTO U3/Ty4deHus Tpu
TIPOXO’KJEeHUU ero uepe3 y3Koe OTBepCTHe

3) B Haxo)XJileHUM 4aCTULIbI Cpa3y B HECKOJBbKMX TOUKaX MPOCTPAHCTBA
0/IHOBPEMEHHO

4) B TNpOXOXIE€HUM MHKPOUACTHI[bl Uepe3 TOTeHIMaIbHbIM Oapbep,
KOT/]a SHEpPTHsl YaCTHUI[bl MeHbIIIe BBICOThI 3TOTO Oapbepa

OtBert: 4

93 OIIK-1.3.2

Kakue mo/iBryKHbIe YaCTHULIbl WIM KBa3UUaCTULIbI SIB/SFOTCSI HOCUTEISIMU
3apsifia B IOJIYIIPOBOJAHUKAX?

1) BnekTpoHbI

94 | 2) [IpoToHBI OIIK-1.3.2
3) DJIeKTPOHBI U JbIPKU
4) Nlonsl

Otsert: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCHUIUIMHE OOYYarOI[UXCs 3a0YHON (DOPMEI
oOyueHus1, mpe/icTaB/ieHbI B Tabnuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He niperycmoTpeHo

10.4. Metoguuecke  Marepuasbl,  OINpefesisiol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STalbl ()OPMUPOBaHMUS KOMIIETEHLUM, COZlep)KaTcsi B
JIOKa/IbHbIX HOpMaTUBHBIX akrax ['YAII, persiaMeHTUpPYyHOIMX TIOPALOK U TNpOLeSypy
TIPOBeJIeHHs TeKYI|ero KOHTPOJIsT yCIIeBaeMOCTH 1 MPOMEKYTOYHOM aTTecTaljui 00yJaromyxcs
I'YAIL

11. Metoanyeckue yKa3aHUs it 00yUarOIIUXCs TI0 OCBOEHHIO TUCLIATITUHBI
11.1. MeToauueckre yKa3aHUs [jigd OOyuarol[uXCs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuana




OcCHOBHOe Ha3HaueHWe JIEKIJMOHHOTO MaTepHaja — JIOTUYeCKd CTPOWHOe, CHCTeMHOE,
riybokoe U sicHoe HW3/oXKeHHe yueOHOro marepuana. Ha3HaueHue COBpeMeHHOW JIeKIIMU B
paMKax [JUCLMIUIMHBI He B TOM, YTOOBI TIOMyuMTh BCIO MH(OPMALIMIO 110 TeMe, a B OCBOEHUHU
byHAaMeHTabHBIX  TIPOO/IEM  TUCLIMIUIMHBI, METO/IOB HAy4yHOTO [I03HAHWS, HOBEHIIUX
JOCTIDKEeHUM HayuyHOW MbICTHA. B yueOHOM mporjecce jeKLusi BBITOTHSIET METO/0/I0THUYeCKYTO,
OpraHM3alMOHHYI0 ¥ MH(OPMaMOHHY0 (QYHKUWH. JIeKI[UsI pacKpbIBaeT TOHATUHHBIN armapar
KOHKpeTHOW 00/1acTi 3HaHWs, eé TpoOsieMbl, ZaeT LieIbHOe TpeJCTaBlIeHre O AWCLUIUIMHE,
TMOKa3bIBaeT B3aUMOCBSI3b C IPYTUMH AUCLUTTMHAMHU.

[11aHMpyeMble pe3y/IbTaThl DY OCBOEHUH 00YYAIOIIMUCS JTeKIIMOHHOTO MaTepHarna:

- TIoJiyuyeHHWe COBPeMeHHBIX, IIeJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OTpe/iesisieTcs LjeJIeBOM YCTaHOBKOM K KaKI0M KOHKPETHOM TeMe;

- TIoJIyyeHHe OIbITa TBOPUeCKOW paboThl COBMECTHO C Tpero/iaBaresiem;

- pasBuThe TIPO(eCcCHOHABHO-JE/IOBBIX  KauecTB, J/OOBM K  TIpeAMeTy |
CaMOCTOSITeJTbHOTO TBOPUECKOT'O MBILIIIEHUS.

- TIOsIB/IeHWE He0OXOIMMOT0 UHTepeca, He0OX0JUMOTO /IS CAMOCTOSITe/TbHOUM paboThI;

- TIoJyyeHHWe 3HAaHWUM O COBPeMEHHOM YPOBHEe Da3BUTHSI HayKM U TeXHUKU U O
TIPOTHO3€ WX Pa3BUTHs Ha OmKaiIme rofpl;

- HAY4yMTbCsl MeTOAWYecKH obpabaThiBaTh Marepuan (BbIeNATb TJlaBHble MbICIA U
TIOJIO’KEeHHsI, TIPUXOJAWTh K KOHKPeTHBIM BBbIBOZAM, T[IOBTOPSTb WX B  Pa3/IMUHBIX
(hopMynMpoOBKax);

- TIO/lyueHHe TOUHOTO IMMOHWMAaHHS BCeX HeOOXOMMBIX TEPMHUHOB U TIOHSITHH.

JIeKIIMOHHBIM  MaTepvas MOXXeT COTpPOBOXKAATHCS — AeMOHCTpaLyeill C/aiiloB U
WCII0/Ib30BaHMEM Pa3/laTOYHOrO MaTepyvana IIpU TIPOBe/IeHNH KOPOTKHUX JWUCKyCcCHid 00
0C00eHHOCTSIX TIPUMeHeHHs OT/Ie/IbHBIX TeMaTHK T10 JUCLIATIIAHE.

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
= JIeK[UH I10 pa3jesiaM COr1dCHO Tabn. 3 u TeéMaM, COIJ/IaCHO Tabs. 4.

11.2. MeToauueckre yKa3aHUsi [Jisi OOyYaroLIUXCSl TIO0 TPOXOXKAEHWIO TPAKTUYeCKUX
3aHATAN
[MpakTHyeckoe 3aHsITHe SIB/SETCSI OJIHOM M3 OCHOBHBIX ()OpPM OpraHv3aluu yueOHOTo
TIpOLIecca, 3aK/II0YaoIasiCsl B BBIMOJIHEHWH 00YYaroIIMMICS 110/, PyKOBO/CTBOM IIperojaBaresist
KOMIlIeKca y4eOHbIX 3aZlaHWM C Le/lbl0 yCBOEHWsI Hay4YHO-TeOpeTHMUeCKHWX OCHOB YyueOHOM
JVICLIUTIIMHBL, TIPUOOpeTeHNsI yMeHUH 1 HaBBIKOB, OTTbITa TBOPUECKOH /1esITe/TbHOCTH.
Llesibto MpaKTHUUeCKOTo 3aHSATUS [Jis 00yYarolerocs siBsieTcsl MPUBUTHE 00YJaroLuMCs
YMEHUH 1 HaBBIKOB IPAKTUYeCKOU [1esiTe/IbHOCTH 10 U3y4aeMOU JUCLIUIIIVHE.
[TnaHupyemMble pe3y/bTaThbl TPU OCBOEHUM 00yUaroIIMMCS MPAKTUUeCKUX 3aHSTHIA:
- 3aKperieHue, yriyOsieHWe, pacliMpeHWe W JeTaju3alysi 3HaHUA TIPH  PeIleHud
KOHKPETHBIX 3a/lay;
- pa3BUTHe T03HABATeIbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/IbHOCTA MBILUIEHHSI, TBOPUECKOMH
aKTUBHOCTH;
- OB/3/ieHMe HOBBIMM MeETOJAMH W METO/JWKaMU W3y4YeHUss KOHKPeTHOW yueOHOM
JVCLIUIIVHBL;
- BbIpaboTKa CIIOCOOHOCTH JIOTMUECKOTO OCMBICJIEHUSI TIOJyUeHHBIX 3HAHUM ISt
BBITIO/THEHUS 3a/laHu;
- obecrieyeHre PpaIMIOHAIBHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWBHAYaTbHOW (opM
o0OyueHwUsl.

TpeboBaHus K MPOBeJIEHNIO MTPAKTUYECKUX 3aHATUN

Metoguueckre ykasaHusl 10 OpraHv3allid U IPOBEJIeHUIO0 IPAKTUUYeCKUX 3aHATUH, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM CO/lep)KaTCs B CIeAYIOLIUMX yueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:




1. KoBanenko MN.U., Kommmkos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., IIpuaurko
B.K., PytekoB E.B., llapeB FO.H. Mexanuka. Konebanusi u BosiHbl. TepMoarHaMyKa: COOPHUK
3agau. — CI16.: T'YAITI, 2018. - 67 c.

2. AngpeeB B.M., KoBanenko MN.U., KommkoB E.H., KpekryHoBa W.II., JlaBpoBcKas
H.IL., JIuteunoBa H.H., HoBukosa FO.A., [Tepsymmna M.O., ITpununko B.K., Teperjenko I'.B.,
Xonomunos A.H., Lapes FO.H., [lludppun B.®. SnekrpruuectBo. MarHetusm. OnrTrka: cOOPHUK
3agau. — CI16.: T'YAITI, 2019. - 78 c.

3. AnzapeeB B.M., KoBanenko MN.U., KonbubioB A.B., Kotnukos E.H., JlaBpoBckas
H.IL., ITeppymmna M.O., ITonos [I.A., IIpumunko B.K., IIpowkun C.C., PytekoB E.B., Ilapes
FO.H., llludpun b.®. KeantoBas ¢usuka: cOOpHUK 3afau. — 2-e u3f., gom. — CII6.: T'YAII,
2023. -60 c.

Metoiuecke yKa3aHUs TI0 TIPOBE/IEHHMIO KOHTDOJIbHBIX paboOT Ha TMpaKTHUeCKuX
3aHSTUSIX COZIEP)KATCsS B CAeAYHOIUX yueOHBIX TOCOOHMSX, Tpe/ICTaB/lIeHHBIX B OHO/IMOTEKE
I'YAIT:

1. Anppees B.M., Bunauuenko B.IO., TI'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckas H.II.,, TlomoB [I.A., Tlpowkun C.C. Mexanuka. KosiebaHus W BOJHBIL
TepmoavHaMuKa: cOopHuk 3azau. — CI16.: T'YAIL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.I1., HoBukoBa FO.A., TepeleHKO
I'B., Iudpun b.®., Ilape FO.H. DnekTpomarHeTri3aM. BonHoBast onTrka: cOOpHUK 3afau s
KOHTPOJIbHBIX paboT o ¢usuke. — CI16.: T'YAITL, 2024. — 54 c.

3. Eropoe M.IO., KoBanenko MN.U., KotmikoB E.H., JlaBpoBckasi H.I1., JlobanoB B.B.,
Hogsukosa FO.A., Ilpumunko B.K., PytekoB E.B., Llapes FO.H. KBaHTOBas ornrvka v KBaHTOBast
MeXaHUKa: COOPHUK 3a71ay il KOHTPOJIBbHBIX pabot no ¢usuke. — CI16.: 'YATIL, 2024. — 30 c.

11.3. MeTopuyeckue yKa3aHUsl [ OOYYarOIIMXCS TI0 BBINOTHEHWIO 1a00paTOPHBIX
pabot

B xoze BbIMOMHEHMsT J/1abOPAaTOPHBIX PAabOT OOYyYAIOUIUICS JO/DKEH YrayOuTh |
3aKpenuTh 3HaHWsl, MpaKTUUecKHue HaBBbIKWU, OBJa/|leTh COBPEMEHHOW MeTOAMKON U TeXHUKOH
SKCIIepUMEHTa B COOTBETCTBMM C KBa/IM(HUKALMOHHON XapaKTePUCTUKOW 00ydJarommerocs.
BrbinonHeHre n1abopaTopHbIX pabOT COCTOUT M3 SKCIIepPUMEeHTaTbHO-TIPaKTUUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeinosiHeHre 1abopaTopHbIX paboT 00ydYaroLUUMCcs SIB/ISIeTCS HEOTbeM/IEMOM uacTbio
W3yuyeHUs] [JUCLIMIUIMHBI, OfpefenseMold y4eOHbIM TJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieunBaroLM pellleHHe C/le/lyI0LMX OCHOBHBIX 33/lau 00yuarolierocs:

- TpuoOpeTeHMe HaBBIKOB WCC/Ae[OBAaHWs TIPOLIECCOB, SBJIEHWH U OOBEKTOB,
M3yuaeMbIX B PAMKax JJaHHOM JUCLUIIMHBI;

- 3aKpervieHWe, pa3BUTHe M [eTaau3aliis TeopeTHYeCKUX 3HaHWM, MOy4YeHHbIX Ha
JIeKLUSX;

- To/y4yeHUe HOBOW MH(bOPMALMK TI0 W3yYaeMOl AUCLIUITINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMEM U TTpUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBeIEHHIO JIabopaTOPHBIX paboT
MeTtoiyuecKre yKa3aHUs 110 BBITTOJIHEHWIO J/1a00pPaTOpHBIX pabOT TpHUBEEHbI B

CJIeAyIONMX TI0CcoOusIX, uMeroIuxcs B 6ubmoreke I'YAIl B HareyaTaHHOM UM 3/IeKTPOHHOM
BU/JIE:

1. B. M. Anzpees, M. IO. Eropos, 1. 1. Koanenko, A. B. KonbuibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurko, I'. B.
Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obmr.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

2. 1. N. Kosanenko, H. II. JlaBpoBckas, H. H. JIuteu. HoBa, I'. JI. ITnexotrkuHa, /1. E.
[Torapee, B. K. INpumunko, FO. H. apes, b. ®. [lludpun // Mexanuka. KonebaHusi ¥ BOJIHBI.



MonekysisipHast ¢u3uKa: mabopaTopHelid npaktukym / mog pen. WM. Y. Kosamenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. Koneuisrios, E. H. Kommikos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepelteHKo // DneKTpUUeCcTBO U MarHeTy3M: jiab. pakTUKyMm / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

4. Kornmukos, E. H. // BonHoBas ontrka: yueb.-Metos. mocobue / E. H. Kotukos, FO. A.
HoBukoga, I'. B. Tepemenko / mog pex. Kotmukosa E. H. — CI16.: T'YATI, 2019. — 118 c.

5. E. H. Kotnmkos, U. [1. KpektyHoBa, H. I1. JlaBpoBckas, FO.A. HoBukosa, A. H. TporvH
// BOJTHOBAS OIITUKA. JIabopaTtopHsiii pakTukym. — CI16.: 'Y AIT, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa 1 JWHAMUKA JBWKEHUS] MasiTHUKOB: J1abopaTOpPHbIH
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUMU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHoM. Ha kKaxayro sabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUM: T[epBOe [IOCBSIL|EHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allluTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCYIL[eCTB/IsIeTCsI 00yUaroIMMCsi BO BHeayJUTOPHOe BpeMs.

o Havasa paboTel B 1abopaTopru 00ydaroMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uUKcaledd AaHHOTO hakTa B BUJe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOII|EM JKypHaJIe.

[omnyck K BBIMOJIHEHUIO SKCIIEPUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUecKoi 0a3bl, MOHUMaHHWe 1iesiell HCC/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/IFOUYUTE/bHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha iucte ¢popmaTta A4). BereHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJ1a OCYLeCTBIISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WX
resieBoit). Vcrionb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs Fpa(UKOB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rpernoziaBaTesieM C MNOoCAeyHOIIUM [T0yYeHHeM ero MOJITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNEHHBIM OTUET MOJJIEKUT OYHOM 3alljUTe Ha C/e/yIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa 1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiIKe
CoJieprKaThb C/IefyHoLye pasjesibl:

1. LUens pabotbl. ®OpMyIHPYeTCS B CTPOTOM COOTBETCTBHM C yueOHO-MeTOAMYeCKUM
rocobuem.

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHabHast
WY 3/1eKTprUYecKast cxeMa (06e3 fieTanv3aliii BHelIHero Br/ia prubopoB).

3. PacuétHele (¢opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaTHuecKre
BBbIpa)KeHUsI, UCTIO/b3yeMblie /iisi 00paboTKY IMIHMPUUYECKUX JaHHBIX M3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4yeCKue BBIBOJbI He IPUBOAATCA. DPOpMyJibl, UCIIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHHWM W BbIYMC/IEHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHMs, TOJIyyeHHble MPU COCTaB/IeHWU OT4éTa. PekoMeHyeTcsl CHCTeMaTHU3MpOBaTh UX B
BHU/ie Tabaull ¢ co6/Tr0/ieHreM TpaBU/l OKPYT/IeHUS U yKa3aHUeM 3Havalux [udp.

5. TIpumeps! pacyertoB. IIpuBoauTcs mogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To Kaxkaoi paboueii hopmye.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/IbHBIX, CUCTEMaTUYeCKUX U C/IyUalHbIX MOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (POPMYII.
[TpuBoAATCS pe3yabTaThl U PUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN JJ11 NICKOMBIX Be/IMUMH.




7. Tpaduku. I'padwky BBIOMHSIOTCS HAa MWIUIMMETPOBOM Oymare wmd C
WCTIOIb30BaHUEM  CIelIMaIM3UPOBAHHOTO TPOrPaMMHOT0  obecrieueHusi C  ToC/aeyrolei
pacnieyatkoi Ha Oymare ¢opmara A4. Kaxgeii rpadmk [go/pkeH ObITH NMPOHYMEpPOBaH U
nogmvcad. O6si3aTe/IbHBIMU TPeOOBaHUSMU SIBIISIFOTCSI:

- TIoAmnucH oceli (C yKa3aHWeM e[JMHULL U3MepeHusi);

- Ha/Juuue KOOPJWHATHOW CeTKH;

- HaHeCeHHe BCeX SKCIepUMeHTa/IbHBIX TOUeK U alNpOKCUMUPYIOLMX IIPSIMBIX;

- oToOpa)keHHe ZI0BepPUTE/IbHBIX UHTEPBAJIOB (TIOTPELIHOCTel) /il O[HOW WA HeCKOJIbKUX
TOYeK.

8. 3akmoueHre U BbIBOAbL. DOpMy/IMpyeTCs WTOTOBBIA pe3yabTaT paboTbl —
3aMMChIBAIOTCSl BCe TMIO/y4YeHHble 3HaueHust C Y4éToM morpemHocTed. OcCyiecTBiseTcs
CpaBHEHMe TIOYYeHHBIX [JaHHbIX C TabAMUHBIMU  (CTIPaBOUHBIMH) 3HAUYEeHHUSIMU WU
TeOpeTUUeCKMMH pacueTaMd. IIpy HamMuMy 3HAUWTENBHBIX PACXOXK[EHWUM TPUBOJUTCS
¢usnueckoe 0OOCHOBaHME MX TPUUMH. EcCIM pacuéTbl MPOBOAWINCH pasHbIMH METOJaMH,
HeoOXOZMMO [IOTIO/THUTE/IEHO CPABHUTH DPe3yJbTaThl, MOAy4YeHHbIE 3THUMH MeTo/aMd. BbIBOf
JIOJDKEH CTPOTr0 COOTBETCTBOBATh 3asiBJIEHHOM L{eJid PabOoThl.

TpeboBanus K oopmMIeHHIO OTYeTa 0 JiabopaTopHO# paboTe

Otuétr 0 nabopaTtopHOU paboTe TpesOCTaB/sSIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM K3MepeHWH, TIOAMNMCAHHBIM TIperojiaBaTesieM, a TaKxke
Hare4yaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil [JO/KeH CO/lepyKaTh:

- T1O07HOe HauMeHOBaHWe U HoOMep JjabopaTopHOil paboTbl B COOTBETCTBUU C
METO/JUYeCKUM Mocoburem;

- ®.U.O. obyuarorierocsi, HomMep aka/[eMUUeCKOU IpyTIIbI;

- ®.N.0. npenojasare/s;

- CBOAHYI  Tab/WIly TeXHUUeCKHWX  XapaKTepUCTUK  HCMO/b3yeMbIXx  MpubopoB
(HammeHOBaHWe, paboumii [Wana3oH, KIacC TOYHOCTH, IieHa JejieHusi, TpubopHast
MOTPELLHOCTb);

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHNH;

- JlaTy TIpOBe/IeHUs SKCIIePUMeHTa W JIMYHbIe TOATMCH Tpero/iaBaresis U 00yJarolerocs.
[Tpotokon 6e3 MoAMMCH TIpernojaBaresisi IPU3HAETCS HeJleCTBUTeTbHBIM.

TutynbHelid  UCT  odopMsieTcsi  COriacHO  TpeboBaHMsM, pa3MeléHHBIM  Ha
opurmansHoMm caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTelbHOM TOpsiIKe
JIOJDKEH COZleprKaTh:

- HaWMeHOBaHWe AWCLWIIIVHEI;

- TIO/IHOe Ha3BaHWe U HoMep PaboThbl B COOTBETCTBUU C yueOHO-MeToJuueCKUM 1ocoOueMm;

- ®.1.0. npenioaBaTessi ¥ 00yJaroIIerocs;

- HOMep yueOHOM TPYTIIbI;

JlaTy 3alUThL

11.4. MeToauuecKre yKasaHus [Jisi 00YYaroIUXCsl TI0 MTPOXOKIEHUI0 CaMOCTOSITE/TbHOM
paboThI

B x0/1e BBLITIOJTHEHUSI CaMOCTOSTEeTbHOM PabOThI, 0OYYAIOIIMIACS BBITIOMHSIET pabOoTy I0
3alaHUI0 M TIPM MeTOJMUeCKOM PYKOBO/ICTBe TperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st oOyvaroUmxcst 1O 3a04HON (opMe 0OyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISl YCIIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBLITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaTh YMEHUSs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHIA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOJYYUTh HABBIKA TOBBIIEHHUS
npo¢heCCHOHATLHOTO YPOBHSI.



MeTouueCKUMH  MaTepHajiaMHd,  HalpaB/sIOI[UMA  CAMOCTOSITE/IbHYHO  paboTy
00yuaroL[uXcs SBJISIOTCS:

- yueOHO-MeTOAMUYECKUI MaTepuas 1o AUCIUTLINHE;

- METOZMYECKHe yKa3aHWs I10 BBITIOJTHEHHUIO TIPAKTHUECKHX paboT;

- MeTOAWYeCcKHe yKa3aHWs I10 BBITIOJTHEHHUIO Tab0pPaTOPHBIX paboT.

11.5. Meroanueckue ykKa3aHus [jii OOyuyarOIIUXCS T10 TPOXOXKAEHUIO TEKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

Tekylui KOHTPO/Ib YCIIeBaeMOCTU TMpeAyCMaTpyBaeT KOHTPOJIb KauecTBa 3HAHUM
00yuaroIrXCsl, OCYIeCTB/IsieMbIli B TeueHHWe CeMecTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JUACLIUIIIUHBI.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJ/Isl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesnem
Ha JIeKIIMOHHBIX 3aHATUSAX, TECTHPOBaHWe, 3allldTa OTUETOB MO JabopaTOpHbIM paboTtam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCMelIHO TMPOWJEeHHbIM MpPU YCIOBUW Cllaud
oOyyJaromyMcs Ha MOMEHT TIpOBefleHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHBIX
paboT, a TakKe TIPOXOXKAeHUs TeCcTUpoBaHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoryecsi, UMeOIIMe aKaJeMUUYecKyr 3a/Io/DKeHHOCTb BC/Ie[CTBHE TPOITyCKOB
3aHATH 0€e3 yBa)KUTe/NbHOW TIPUUMHBI WM HEYZOBIeTBOPUTE/ILHBIX Pe3y/IbTaTOB TEKYI[ETO
KOHTPOJIs1, 00s13aHbI TMKBUAMPOBATh ee B YaChl Ha3HAUeHHbBIX WHAWBU/YaTbHBIX KOHCY/IbTaLUM.

Pe3ysibTaThl TeKylllero KOHTPO/S YCIeBaeMOCTH CJIy>KaT OCHOBOW [Jis [IOMyCKa K
sKk3ameHy/auddepeHLIMpOBaHHOMY 3aueTy 10 yueGHOW JUCIUIIMHE BO BpeMsl MPOXOXKAeHUs
MPOMEXXYTOUYHOM aTTeCTalyu.

11.6. MeTtoaunueckue yKa3aHHUs [yl 0OyUyarOL[UXCs TI0 TTPOXO’KAEHUI0 TIPOMEKYTOUHOM
aTTecTaLyu.

[lpoMexxyTouHast ~ arTecTauysi  OOyYarOIUXCsS ~ TpeAyCMaTpuBaeT  OLleHMBAHUE
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3y/ibTaToB 00yueHUs Mo AucLuruiiHe. OHa BK/IIOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUM, TOMy4YeHHBIX OO0ydarluMmcs B Tipoliecce
W3y4yeHHus1 BCel AVCIUTUIMHBI WM ee YacCTH, HaBbIKOB CAMOCTOSITE/TbHOM paboThl, CriocoOHOCTH
MPUMEHATb UX /I pelleHdss MpakTUYeCcKuX 3aZiau. OJK3aMeH, KakK MpaBu/o, MPOBOAUTCA B
Mepuo/; 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOLLO», «y0BJETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.

- nuddepeHIMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIyMCcs TIPU W3yUeHUM JUCLIMIUIMHBI, TIPY BBITIOJTHEHWU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-MCCIe0BaTebCKUX PAabOT U TIPOXOXK/I€HUH MPAKTHK C aTTeCTALMOHHOMN OL[eHKOU
«OTJINYHO», «XOPOLIO», Y[ OBI€TBOPUTEIbHO», «HEY/|OBI€TBOPUTETBHO.

YcoBus nonyyeHus oMyckKa K MPOXOKJEHHI0 TIPOMe)XYTOUHOM aTTecTalui yKa3aHbl B
nyHkre 11.6.2. ganHoit PTI/.

11.6.1. bannpHO-pelTUHIOBast cucTeMa U (hOpMUPOBaHUe UTOTOBOU OLIEHKHU.

PernameHT mipoBefieHHs TeKYLero KOHTpOJIs, IIPOMEXYTOUHOM arTecTaluu |
OL|eHMBaHMsI 00yUaroIMXCs PeTy/TUpPyeTCs JIOKaIbHbIM HopMaTHBHBIM aktoM CMK 3.76 T'YATI,
a Taxxke [TonoxxeHneM o Moy ibHO-pelTHHroBoM cucteMe (MO I'YAII CMK 2.77).

MakcumanbHbld PeUTHHr 10 gucuuriHe «®u3mka» B cemecTtpe coctasaser 100
6a/10B, U3 KOTOPBIX:

- MakcuManbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripesienieHue 6a/I0B 10 BU/laM yueOHOM flesiTe/IbHOCTH onucaHo B Tab1. 20);
- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.

Tabmija 20 — PacripezienieHre 6aiyioB TeKyIiero KOHTPOJIS



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

11.6.2. YcoBus fonycka K IPOMeXyTOYHOM aTTeCTaliu.

Ob6s13aTeTbHBIM YCIOBHEM IS TIOJIyUeHUsl OMycKa K 3k3ameHy/anddepeHLIPOBaHHOMY
3auéTy SIB/ISIETCSl YCIIellHas c/laua He MeHee 75% /ab0OpaTOPHBIX U MPaKTHUECKUX paboT, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlLleHKOM He HIKe
«y[IOBJIETBOPUTE/ILHO». JIWlla, He BBINOJHUBIIME [aHHble YCJIOBMS, He JOIyCKalTCsI K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCd MMEHIUMU aKaJeMUUYecKyr 3a/l0/KeHHOCTD,
KOTOpYI0 HeOOXOAUMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

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

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

[Ipy HeBLITIOJIHEHWM XOTs1 ObI OHOTO W3 JaHHBIX YCIOBUN MakKCHMaJjbHasi UTOroBast
OL|eHKa, HEe3aBHCHMMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHIPOBaHHOM 3auéTte, He
MOJKET IPeBbILIAaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /Ba TeOPeTHUeCKMX BOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiioB KaXk/bli) ¥ OAHY pacuéTHyIO 3ajauy (OlieHHWBaeTcs MakcumyM B 10
6anoB). MToroBasi orjeHKa 1o AUCLMIUTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI CEMeCTPOBBIX
M 9K3aMeHallMOHHBIX 0a//loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMUYeCKylo IIKaiy,
Tpe/iCTaB/IeHHYO B Tabsure 21:

Tabmuua 21 — I1lkasa mepeBo/ja UTOTOBOM CYMMBbI 6asyioB B OLIEHKY

WToroBasi cymma 6aiioB Ouenka
85—100 «OtnuuHo» (5)
70 — 84 «Xopomo» (4)
55-69 «¥Y 10B/IeTBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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