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AHHOTaIus

MucryrmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TIOATOTOBKM/ —crienyanbHocTd  12.03.01
«[TpubopocTpoeHure»  HarpaB/eHHOCTH/CrielManv3alii  «ABHALMOHHbIE  TIpUOOpPEl U
V3MepUTe/IbHO-BbIUMC/IUTE/TbHbIe KOMITIEKChI». JJUCIUIIMHA peanu3yeTcs Kageapoit « Ne3».

JucuunuivHa HaljesieHa Ha ()OpMUpOBaHKe Y BbIMTYCKHUKA C/IelyHOIMX KOMIeTeHLUI:

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble U OOIerH)KeHepHble 3HaHWUS,
MeTO/Ibl MaTeMaTU4YeCKOro aHa/u3a U MO/le/IMPOBaHKS B MH)KeHepHO! /leITe/IbHOCTH, CBSI3aHHOM
C TIPOEKTUPOBaHWEM U KOHCTPYMPOBaHWEM, TEeXHOJIOTMUSIMU TIPOU3BOJCTBA TPUOOPOB U
KOMIIIEKCOB ILIMPOKOT'0 Ha3HAYeHUs»

OIIK-3 «CrocobeH TMpOBOAUTL 3KCIIEPUMEHTabHBbIe WCCIeAO0BaHUS W W3MEepEeHHUs,
obpabaTbIBaTh U Mpe/CTaB/ATh MO/IyUeHHbIe JaHHbIe C YUeTOM Crielli(HKN MEeTO/I0B U CPefiCTB
TeXHUUeCKHX W3MepeHUi B MpUbOpOCTpOeHUM»

Cofiep>kaHye JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojaBaHyie UCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroliye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTPEHBI Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXYyTOUHasi aTrecTauysi B Qopme 53k3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

OO611ast TPYZOEMKOCTb OCBOEHMSI JUCLIMIIIMHBI COCTaB/sieT 13 3auéTHBIX equHMLl, 468
4acos.

S13bIK 0OyuUeHuUst TI0 IUCLIUTUIMHE «DYCCKU»



1. TlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOMy4eHWe CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHUPOBATh HABBIKU B
M3MepeHUsIX, BEIUMCIeHUSIX ¥ 00paboTKe pe3ybTaTOB U3MePeHUit;
- CO3JaHMe TOAJep)KUBaroIleli oOpa3oBaTeNbHOW Cpebl MperofiaBaHusl ISl OCBOEHUS

TeXHUYEeCKUX NUCLUIIINH.

1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl
BhICIIero obpa3oranus (ganee — OTT BO).
1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbTaTe M3yueHusi JUCLIMIUIMHBI 0Oyuarouuiicsi Jo/bkeH 00m1afarh CaefyomyMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHAWKATOPOB UX OCTVKEHUS

Kareropus (rpynna)
KOMIIeTeHLIUU

Kop v HaumeHOBaHMe
KOMIETeHLIUU

Kop 1 HaumeHOBaHMe UHVKATOpa
JIOCTY)KEHUS] KOMIEeTeHL[UU

Oo61enpodeccroHanbHbIE

KOMIIEeTEHIINHU

OIIK-1 Criocoben
TIPUMEHSITh
eCTeCTBeHHOHayUHbIe
1 00IIIerHKeHepHbIe
3HAHUSI, METOZbI
MaTeMaTHueCcKOro
aHaJIM3a u
MO/Ie/TMPOBaHUs B
VH)XKeHepHOU
JesITeTbHOCTH,
CBSI3aHHOM C
MIPOEKTUPOBAHKEM U

OIIK-1.3.1 3HaTh (pyHAaMeHTaIbHbIE
3aKOHbI IPUPO/bI, OCHOBHbIE (PH3UUECKHEe U
MaTemMaThyeCKye 3aKOHbI

OIIK-1.Y.1 ymMeTb IpUMeHSThb
eCTeCTBeHHOHAYYHble 3HaHUs, MeTO/ bl
MaTeMaTUueCKOro aHauvsa u
MO/Ie/TMPOBaHUs B UH)KeHEePHOU
JesITeJIbHOCTH, CBSI3aHHOM C

KOHCTPYMPOBaHUEM,
MPOEKTUPOBAHMEM U T€XHOJIOTHUSIMU
TEXHOJIOTHUSIMU
TIPOU3BO/ICTBA NTPHUOOPOB
MIPOM3BO/ICTBA
rprbOopoB U
KOMIL/IEKCOB
IIIMPOKOTO
Ha3HaueHUst
OIIK-3 Criocoben
[POBOJUTH OIIK-3.3.1 3HaTb OCHOBHbIE METO/IbI U
9KCTIepUMeHTa/IbHbIe | CPeZCTBa MPOBe/IeHUs] SKCIIepUMeHTaTbHbBIX
HCCIieloBaHUS U WCCIIeloBaHUM, CUCTeMbl CTaHJAPTU3aLuU U
H3MepeHus, cepTUdUKALIUU
obpabaTbIBaTh U OTIIK-3.Y.1 ymeTh BbIOMpaTh CIIOCOOBI U
Oo61enpodeccroHaibHbIE .
TIpeJICTaB/ISITh Cpe/icTBa U3MePeHUM U TIPOBOJUTD

KOMIIeTEHIINHU

T0JTyYeHHbIe JJaHHbIe
C yYeToM creLiupUuKu
MeTO/IOB U CpPeJiCTB

9KCTIepUMEHTaJIbHbIE UCC/IeI0BaHMUS
OITK-3.B.1 BrageTh criocobamu 06paboTKH
Y TIpe/ICTaB/IEHUS] TIOTYYEHHbBIX JJAaHHBIX U

TeXHUYeCKUX OLIeHKH TOTPelIHOCTH pe3yJbTaToB
V3MepeHui B V3MepeHui
IprOOPOCTPOEHUH

2. Mecto gucuunauHbl B cTpyKrype OI1




MucuurivHa Mo>keT 0a3MpOBaThCS Ha 3HAHUSIX, paHee TIPUOOPeTEHHBIX 00YYarOLUMUCS

MMpyr U3y4yeHUM" CjIeAYHOLNX JUCLHUATIINH

- «MaremaTvka. AHaJUTHUYeCKasg reoOMeTpUs U JTUHelHag aareopar,

- «Marematyka. MaremaTryecKuii dHaJ/IN3»,

- «Marematyka. Teopusi BepOSTHOCTEM ¥ MAaTeMaTUYeCKas CTaTUCTUKA.

3HaHI/IH, MMOoJIyueHHbIe TIpY HW3Y4YeHHMKW MaTepud/id AaHHOﬁ AUCHUITJIMHBI, MMEIOT KdK

CaMOCTOATE/IbHOE 3HAUE€HHE, TdK W UCIIOJIb3YIOTCA IMPU U3yUeHUUN APDYTHUX OUCLUWIIINH:

- «DNeKTPOTEXHUKA,
- «MaTtepuanoBeJieHUE»,

- «A>3poiHaAMMKA 1 KOHCTDVKIIUS JIeTaTeIbHbIX alnapaToB» s

- «As3poMexaHUKa»,
-  «MexaHUKa,
- «DJIEeKTPOHUKA».

3. OObeM | TPYA0eMKOCTh TUCIUTTTHHbI
HNanHble 06 001jeM oO0beMe JUCIMIUIMHBI, TPYJOEMKOCTH OT/eTbHBIX BUJOB YyueOHOM

paboThI 10 JUCLUIUTMHE (A pacrpe/iesieHre 3TOU TPYJOeMKOCTH 10 CeMeCTpaMm) TIpe/iCTaB/IeHbl B

Tabsuie 2.
Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIATITUHBI
. TpyI0eMKOCTb 10 ceMecTpam
Bu, yuebHO# paboThl Bcero 1531 No2 1\1?93
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHBI, 12/ 430 4/ 144 4/ 144 4/ 144
3E/ (uac)
W3 HUX uacoe npakmu4eckoli n0020MoeKu
AydumopHble 3aHsimus1, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
nipakthueckue 3aHsitus (I13), (yac) 51 17 17 17
naboparopHsie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoi npoekT (pabota) (KIT, KP), (uac)
9K3aMeH, (uJac) 90 54 36
CamocmosimenbHast paboma, Bcero (Jac) 138 22 76 40
< JK3.,
Buo npomedicymouHoli ammecmayuu: 3aver,
mudd. 3auet, sk3ameH (3auet, Judd. 3ay, Andd. 9K3. ndd. 9Kk3.
310 sas,

4. CopeprxaHve JUCLUITIMHBI
4.1. PacnpepeneHue TpyJ0eMKOCTH JUCLUIIMHEI 110 pa3/ienaM U BUJaM 3aHSITH.
Pa3zesnibl, TeMbI JUCLIUTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnibl, TeMbl AUCLUATIIMHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl JUCLIMITIMHBI HEKL[I/H/I 113 JIP KIVKP CP
ACIIBL ACH (wac) |(wac)|(uac)| (wac) | (gac)
Cemectp 1
Pa3pen 1. ®Pusnueckre 0CHOBBI MEXaHUKH. 11 6 6 8

Tema 1.1. D1eMeHTbl KWHEMATUKH.

Tema 1.2. [lIuHaMuKa MaTepraibHOW TOUKHU U
MOCTYTIaTe/IbHOTO IBWKEHHUST abCOMIOTHO TBEP/[OTO
Tesa.

Tema 1.3. 3aKOHBI COXpaHeHUsI B MEXaHUKE.




Tema 1.4. JluHaMKKa BpalllaTe/IbHOTO JBUKEeHUS
abCOJTIOTHO TBEPZOTO TeJa.

Tema 1.5. TaroreHue. Dy1eMeHTbI TeOPUU T10JIS.
Tema 1.6. PeATUBUCTCKass MeXaHUKa.

Paspen 2. Kosie0aHus U BO/THBI.
Tema 2.1. 'apmoHMUeCKHe KoebaHus.
Tema 2.2. 3aryxaroliie KosebaHusl.
Tema 2.3. BoiHy>KeHHbIe KoneOaHusl.
Tema 2.4. Yripyrue BOJIHBIL.
Tema 2.5. [Ipumenenue ¢pu3uKKM KosiebaHMii ¥ BOJH B
TeXHUKe.

11

Pa3pen 3. OcHOBBI M0J1eKy/IAPHOH (PU3UKH U
TepMOJUHAMMKH.
Tema 3.1. MonekynsipHO-KUHETUYECKasi TeOPUst
W/ieasbHbIX Ia30B.
Tema 3.2. OCHOBbI TepMOVHAMUKH.
Tema 3.3. PeasibHble rassl.
Tema 3.4. [IpyumeHeHre MOJIeKY/ISIpPHOW (PU3KKU U
TepMOJVHAMUKU B TeXHUKeE.

12

Wtoro B cemectpe:

34

17

17

22

Cemectp 2

Pa3zpen 4. D1eKTpocTaTUKA M 3aKOHbI OCTOSTHHOT0
TOKa.
Tema 4.1. DnekTpruyeckoe 1oJie B BaKyyMme.
Tema 4.2. DyieKTpruyeckoe 1oJie B JU31eKTPUKax.
Tema 4.3. [IpoBOJHUKU B 3/IEKTPOCTAaTUUYECKOM II0JIE.
Tema 4.4. DHeprus 371eKTpUUeCKOro IoJIs.
Tema 4.5. [ToCTOSIHHBIV 3/1IEKTPUYECKUU TOK.

11

25

Pa3pen 5. Marnerusm.
Tema 5.1. MarHuTHoe 1ojie B BaKyyMe.
Tema 5.2. JyieKTpOMarHUuTHas UHAYKLHS.
Tema 5.3. MarHuTHoOe 110Jie B BellleCTBe.
Tema 5.4. OcHoBbI Teopur Makcsesia /s
3/7IeKTPOMAarHWTHOIO T10J151. D/IeKTPOMarHUTHbIE BOJTHBI.
Tema 5.5. [IpumeHeHue MarHeTU3Ma B TeXHUKe.

11

25

Pa3pgen 6. OnTuKa.
Tema 6.1. VIHTepdepeHius cBeTa
Tema 6.2. Indpakuys cBera.
Tema 6.3. B3aumogeiicTBUe 3/1eKTPOMarHUTHBIX BOJIH C
BelLleCTBOM.
Tema 6.4. Tlonsspu3sanus cBera.
Tema 6.5. IIprMeHeHMte ONITUKU B TEXHUKeE.

12

26

Wtoro B cemectpe:

34

17

17

76

CemecTtp 3




Pa3zgen 7. KBaHTOBas onTHKA.
Tema 7.1. TerioBoe ¥ TFOMUHECLIEHTHOE U3JlyUYeHUe.
Tema 7.2. ®@oro3ddekT u ero npuMeHeHue.
Tema 7.3. Ddpdext KomnToHa. 11 6 6 13
Tema 7.4. EAMHCTBO KOPITYCKYJ/ISIPHBIX Y BOJTHOBBIX
CBOWCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. OnTrueckast TMPOMETPUS.

Pa3fen 8. Ds1ieMeHTHI KBaHTOBOM (PU3MKH aTOMOB,
MOJIeKYJ/I U TBepPAbIX TeJlL.
Tema 8.1. Teopust atoma Bogopoza 1o bopy.
Tema 8.2. KopnycKy/iipHO-BOJIHOBOM Ayaii3M CBOUCTB
BeljecTBa. BosHel fie Bpoiins.
Tema 8.3. CooTHOIIeHME Heolpe/ie/IeHHOCTeN
[efizenbepra.
Tema 8.4. BonHoBasi GyHKLIUSI U ee CTaTUCTAUYECKUM 11 6 6 13
CMBICII.
Tema 8.5. O611iee ypaBHenue IlIpegunrepa. YpaBHeHHe
IpenvHrepa A/isi CTalMOHAPHBIX COCTOSIHUM.
Tewma 8.6. Perienuie ypaBHenus lllpeaunrepa asis
MPOCTHIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKYJI.

Pa3pen 9. ®u3uka aToMHOro sipa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PagrioakTHBHBIN pacmaj,. 12 5 5 14
Tema 9.3. flnepHble peakiuu.

Tema 9.4. DneMeHTapHbIe YaCTULIBI.

WToro B cemecTpe: 34 17 | 17 40

Wroro | 102 | 51 | 51 0 138

[IpakTueckas TMOATOTOBKA 3aK/IKOYaeTCsi B  HEMOCPEACTBEHHOM  BBINOTHEHUU
oOyyJaroIMMHCs ~ OMpejie/ieHHbIX — TPYZOBBIX  (YHKIMH,  CBA3aHHBIX €  Oyayuei
npodecCcUOHaIbHON eATeTbHOCTBIO.

4.2. Cojep)kaHue pa3/ie/ioB U TeM JIEKL[MOHHBIX 3aHSITUM.
Copiep>kaHue pa3/ie/ioB U TeM JIEKLIMOHHBIX 3aHSTUM TIpHBeZieHO B Tabsiie 4.

Tabsnija 4 — CofepykaHue pa3/ieioB ¥ TeM JIEKIIMOHHOTO IIUK/Ia

Howmep pa3pnena Ha3BaHue u coep>kaHue pa3fie/ioB U TeM JIeKLIMOHHBIX 3aHSITUI

Pazpen 1. dusnueckye 0CHOBbI MEXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogend B MexaHuke. Cucrema
otrcueta. KuHemaTuka ABV)KeHUs MaTepUasbHOW TOUKM. OCHOBHas 3ajaya
KWHeMaTUKU MaTepua/jibHOM TOYKW. TpaeKkTopus, [AJMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynatesnsHOe U BpaljaTenbHOE ABWKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/ibHOe yCKOPeHUs.
YrnoBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUMH TIPU BpalllaTe/TbHOM JIBM)KEHUH.

Tema 1.2. [JuHamuka mamepuaibHOU MOYKU U NOCMynameabHO20
osuiceHust abconromHo meépoozo mena. OCHOBHbIE TIOHSATHS JUHAMUKU:
Macca, UMITyJbC Tena, cua. Ilepei 3akoH HptoToHa. VHepuwuasibHbIe




cucteMbl oTcuéta. Bropoi 3akoH Herorona. Tpetuit 3akoH HreroToHa.
[TpuHuMn oTHOCUTeNbHOCTU ['anmunes. Cusbl: yrnpyruie CWiIbl, CHJIB
TpeHus. [IpakTnueckoe nprMeHeHue 3ak0HOB HeroToHa. OCHOBHas 3a/ava
JVUHaMMKU MaTepuanbHOW Touku. [ToHsiThe abcomoTHO TBEPAOro Terna.
Leutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Teja
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSOIUeCcs: BeJIMUMHBI.
Kunetnueckass  sHeprus. MexaHuueckass pabora U MOIIHOCTb.
KoHcepBaTtvBHBIE  CWIBl. 3aMKHYTble M He3aMKHYTble  CHUCTeMBI.
[ToreHuanbHast 3Heprus BO BHelIHeM I1oJie cuil. IloTeHluanbsHas sHeprus
B3auMoZencTBus. CBs3b MexJy TNOTeHLMaJbHOM 3Hepruer U 1ojeMm
KOHCEepPBaTUBHBIX CWI. 3aKOH COXpaHeHHsi MeXaHWYeCKOM SHepruM.
OHeprusi ympyrol paedopmManu. YC/IOBUSI PaBHOBeCHUsT MeXaHWYeCKOM
CUCTeMbl. 3aKOH COXpaHeHus umiy/bca. CoypapeHue ByX Tell.

MomeHT culbl ¥ MOMEHT UMIIy/JbCa. YpaBHEHUe MOMEHTOB. 3aKOH
COXpaHeHUs1 MOMeHTa UMILy/bCa. MOMEHT uMIly/bCca TBepAOro TeJla
OTHOCHUTEJIbHO HEeIO/IBUKHOU OCH.

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

Tema 1.5. TacomeHue. SnemeHmbl meopuu nosi. 3akoHbl Keriepa. 3akoH
BcemMupHoro TtaroreHus. Cunma Tsbkectu U Bec. Hesecomocts. Ilose
TATOTEHUsI 1 ero HamnpsbkeHHOCTb. PaboTta B mosie TsroteHus. IloTeHman
nonig TAroteHus. Kocmumueckue ckopoctu. HenHeprmanbHble CHCTEMBI
orcuera. CUJIbl MHEPLIUH.

Tema 1.6. Peasmusucmckas mexaHukd. IlocTynaTel crieanbHOM TeOpUU
OTHOCUTEJIBHOCTU. JIOpeHLI0BO COKpalljeHue [JIMHbl CTep)kHs. OCHOBBI
pDeNATUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBAapHMaHTHOCTB.
PenatuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JvHamMuKU. KurHeTmueckass SHeprusi pensiTUBUCTCKOM dYacThlbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiedbaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKUX
KosiebaHnid. MexaHWYecKre TapMOHHUYecKue KosiebaHus. ["apMOHHUeCKuit
octuIsATOp. TIpy)KUHHBIM, (U3MUeCKUd U MaTeMaTUyeCKUd MasiTHUKH.
CB00o/IHBIE TADMOHUYECKHE KoJiebaHus B KojiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue konebaHus. CrnoxkeHre TrapMOHHUYECKUX
KosiebaHW OJHOTO HarpaB/eHHWsT W OJWHAKOBOW uacTOThl. bBueHwus.
Cro’keHHe B3aMMHO TepreHIUKYISpHBIX Kosebanuid. JuddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX Koje0aHUH U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATY1a U (a3a BBIHY>KIE€HHBIX
Konebanuii. Pe3onaHc. /IuddepeHipaibHOe ypaBHEHHE BBIHYKAEHHBIX
KonebaHuii W ero peileHde. BosiHoBBIe Tiporiecchl. IIpofonbHbIE |
rornepeyvHbie BOJTHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryiiedi BojHbL Pa30Bast
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. MHTepdepeHLys
BosiH. CTosiuve BOJIHBI. 3BYKOBble BOJIHbI. D¢dekT [loriepa B aKyCTHKe.
YnbTpasByK ¥ ero np¥MeHeHue.

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

Pazpgen 3.

OCHOBBI MOJIEKY/IAPHOH (DM3MKH U TePMOJMHAMHUKH.




Tema 3.1. MoneKynsipHo-KUHemu4eckass meopusi UOeanbHbIX 2a308.
CraTuCTUUeCKUA U TepMOJAWHaMHUYeCKu MeTofbl. OMNbITHbIE 3aKOHbI
ujeanbHOro rasa. YpaBHeHue KianelipoHa—MeHgeneeBa. OCHOBHOe
ypaBHeHHe MOJIeKY/ISIPHO-KMHEeTUYECKOW TeOpUM HjeanbHbIX ra30B. 3aKOH
MakcBesuia 0 pacripefie/ieHUd MOJIEKYJT WeabHOrO rasa 1o CKOpOCTSIM U
SHEprusiM  TeIUVIOBOro  [JBwkKeHusi.  bapomerpuueckas  Qopmyna.
Pacripepenenvie BonbipmaHa. CpefHee UuCIO CTOJKHOBEHWW W CpeJHSS
JnvHa  cBoOojHOrO Tmipobera  Mosekyn.  OrmbITHOe — 0OOCHOBaHUe
MOJIEKY/IIPHO-KUHETUUeCKON TeOpUH. SBnenus repeHoca B
TepMOJIHAMUUYECKUX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTojbl ero
rosiydeHusl. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHoebl mepmMoOuHamuku. Yucio cTereHed CBoOO/bI
MOJIEKY/Ibl. 3aKOH PaBHOMEDHOTrO pacripefie/ieHUs] SHepruy 10 CTereHsM
cBoOObI MoJiekys1. [lepBoe Hauasio TepMoAuHaMHKH. Pabora rasa mpu
nu3MeHeHnu ero obwvema. TerutoemkocTh. [IprmeHeHHe TiepBOro Hauasa
TepPMO/IMHAMUKU K H3o0mpolieccam. AuabaTHbiii riporjecc. [ToMUTpOIHBINA
nporiecc. O6paTuMble W HeoOpaTHUMble Tporiecchl. Kpyroeoi mportiecc.
OHTpONUs, ee CTaTUCTUUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKOMN
BEepPOATHOCTBIO. BTOpoe Hauano TepMoZvHaMUKU. TeroBble ABUraTenyd U
xonoaunbHble MallivHbl. Lukia KapHo v ero KII/I a1g uaeansHOro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl U TOTeHLUanbHasg 3SHeprus
MEXXMOJIEKY/IIPHOTO  B3auMO/IeMCTBUsl. YpaBHeHHe BaH-ziep-Baanbca.
N3orepmel BaH-ziep-Baanbca u  ux aHanu3. BHyTpeHHs 3Heprus
peanbHOrO rasa. dddext xoyns-TomcoHa. CXuKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoaeKyaspHOU U3UKU U MEepMOOUHAMUKU 8
MexHUKe.

Pazpen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nojse 6 8akyyme. 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsija. 3akoH KysioHa. OJIeKTpOCTaTHUecKoe T[oJie.
HarpsokeHHOCTB  37eKTpocTathueckoro Tmosisd. [IpuHimn cyneprno3sunuu
snekTpoctatuueckux mnoser. Ilome pumnonsa. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ["aycca K
pacyeTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX T0Jel B Bakyyme. LIupkyisims
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuman
3/1eKTPOCTaTUUYecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLrasa.
OKBUIIOTeHL|Ma/IbHble [T0BEPXHOCTU. BrluncieHre pa3HOCTH TMOTeHLUa/IoB
T10 HaNPSPKEeHHOCTH TOJIS.

Tema 4.2. Dnekmpuueckoe nosie 8 OusneKmpukax. Tunbl AU3I€KTPUKOB.
[Tonsipu3anus gu3eKTpukoB. [losigpr3oBaHHOCTh. HarpsykeHHOCTh T10J1s B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeleHve. Teopema Taycca pgns
3/1eKTPOCTAaTUUYeCKOr0 TI0JIs B AU3J/IEKTPHKe. Y C/IOBUSI Ha TPaHULie pasjena
JIBYX IU3JIEKTPUYECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZJUHEeHHOr0 IPOBOJHUKA. KoHAeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/oB,
yeUHEeHHOT0 MPOBOJHWKA U KOH/IeHCATopa.

Tema 4.4. DHepeusi 31eKmpuuecko20 noss. DNeKTpUUeCKui TOK, CUla U
IJIOTHOCTb TOKAa. CTOpOHHME CW/Ibl. OJEeKTPOABWXKYyIas Cula |
HarpsbkeHue.

Tema 4.5. IlocmosHHbili  31ekmpuueckuli mok. 3akoH  Owma.
CormpoTurB/ieHre TIPOBOJHUKOB. PaboTa 1 MOIIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. [IpaBuna
Kupxroda /7151 pa3BeTB/IeHHBIX LIeTTei.




Pa3gen 5.

MarseTusm.

Tema 5.1. MacHumHoe nosne 6 8akyyme. MarHutHoe T10jie M €ro
XapakTepucTuku. 3akoH buo-Casapa-J/larylaca ¥ ero mnpuMeHeHHe K
pacueTy MarHuTHoro mojs. 3akoH Awmmepa. BsaumogeiictBue
rapasijieJibHbIX TOKOB. MarHutHasi NOCTOsIHHas. EJVHUIEI MarHATHOU
WHAYKLUMA W HaNpsKeHHOCTM MAarHUTHOrO IMo/ss. MarHutHoe moJjie
IBWKyLIerocsi 3apsza. [lelcTBMe MarHWUTHOTO TIOJIE HA JIBWDKYLMMCS
3apsf. [BWwKeHUe 3apsDKeHHBIX UaCTHL] B MarHUTHOM I10/1e. Y CKOpUTeIn
3apspKeHHbIX yactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHMTHOI'O TI0Ji1 B BaKyyMe. MarHuTHble I0Ji COJIEHOWJA U TOpPOMJA.
[ToTok BekTOpa MarHUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieH1IO TIPOBO/IHUKA Y KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHas UHOyKYusi. SIBeHWe >5/1eKTPOMarHUTHOM
nHAyKuMU (onbiTel Papazes). 3akoH Papajes U ero BbIBOJ M3 3aKOHA
CcoXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHUTHOM Iojie. Buxpesble
TOKM (TOkM DPyko). UHAYKTHBHOCTH KOHTYpa. CamouHAyK1usA. ToKu mpu
pa3MbIKaHUM U 3aMbIKaHWM Lenu. B3aumHas nHaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO ITOJIAL.

Tema 5.3. MazHumHoe nose 8 eeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB U aTomoB. [lva- ¥ mnapamarHetvsMm. HamarHuueHHOCTb.
MaruuTHoe 10/7e B BellleCTBe. Y(/IOBUS Ha TIpaHulle pasjesa JBYX
MarHeTUKOB. deppoMarHeTUKu 51 150.6 CBOMCTBA. ITpupoga
(heppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 015 31€KMPOMASHUMHO20 NO/SL.
D/eKmpomazHumHble  80/Hbl. BuxpeBoe syekTpuueckoe 1one. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/ 3J71eKTPOMarHUTHOIO — T1OJISL.
OKCIepyMeHTa/IbHOe TroJlyyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMITYyJIbC 3JIEKTPOMarHUTHOM BOJIHBI. V3/1yueHuye AUTOs.

Tema 5.5. IlpumeHeHue wmazHemusma 6 mexHuke. IlpuMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeTh3Ma B TeXHUKeE.

Pasznen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3BuTue TpeicTaBleHU O MpUpoje
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniivss cBeta. Metonasl HabmofeHUss WHTep(epeHLIMH CBeTa.
WuTepdepeHiivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLnn
CBeTa.

Tema 6.2. Juppaxkyus ceema. Tlpuniun I'oiireHca-dpenesns. MeTo[ 30H
®peHesist. [IpsMonuHeliHoe pacripocTpaHeHue cBeTa. Jdudpakius OpeHens
Ha KpYyIJIOM OTBepCcTMM U aucke. [udpakuusi ®@payHrodepa Ha ofHOMU
menu. dudpakius @PpayHrodepa Ha JudpaKIMOHHON  pellleTke.
[MpocTpaHcTBeHHasi  peleTka. PaccesiHue cBeta. [udpakius Ha
rpocTpaHCcTBeHHOM pelieTke. Popmysna Bynbda-bparros. Pa3speinaroriiast
CrocobHOCTh onTHuecKux nprubopos. [ToxsATHe 0 Tostorpadum.

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHbBIX B0AH C 6eujeCmeoM.
Iucnepcust cBeTta. DJIeKTPOHHasl Teopus fucnepcuy cgeta. [lorsomjeHue
(abcopbrius) cBera. AddekT Joriepa. N3nyuenre YepenkoBa-Baeuiona.
Tema 6.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BAHHBIN CBeT.
[Tonspr3anus cBeTa IPU OTPa)KEHWH U TIPEeJIOM/IEHMM Ha TpaHMLie [BYX
[IM3JIeKTPUKOB. [IBOMHOe myuenpesnomrieHue. [TosnspusaljioHHbIe MPU3MBI
W 1oJspoufbl. AHamv3 T0OJpU30BaHHOr0  cBeta. VcKyccTBeHHas




ONTHYeCKasi aHU30Tponus. BpallleHre 110CKOCTH TOJISIpU3aLvu.
Tema 6.5. [pumeHeHUue ONMUKU 8 MeXHUKe.

Pazpgen 7.

KBaHnToBas onruka.

Tema 7.1. Tennoeoe u AOMUHeCyeHmMHoe u3jayyeHue. BuUIbl W3nydeHUs.
TeruioBoe u3MyueHMEe M ero XapakTepucTHKU. 3akoH Kupxroda. 3akoHbl
Credana-bosbijMaHa u cMeiieHusi Buna. ®opmysnel Panesi-[kuHca #
[1nanka. JIroMUHeCLeHLUS.

Tema 7.2. @omospgpekm u e2o npumeHeHue. Brapl (OTO3/71€KTPUUECKOTO
sddekTa. 3akoHbI BHelliHero ¢doTo3ddekra. YpaBHeHHe DUHILITeHHA /IS
BHelliHero ¢oTo3ddekra. IKCriepruMeHTabHOe TIOATBEeP K/[eHe KBAaHTOBBIX
cBolcTB cBeta. [IpuMeHeHue poroaddekTa.

Tema 7.3. O¢ppexkm KomnmoHa. SHeprus U ummnynbC ¢oToHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMeHTapHasi TeOpUsl.

Tema 7.4. EOuHCmeo KOpNnycKyasipHbIX U  B0/AHOBbIX  C80licm8
3/1eKMPOMASHUMHO20 U3/MYyYEeHUSs].

Tema 7.5. Onmuueckasi nupomempusi. TersioBble HCTOYHHUKU CBeTa.
Metozpl ¢uKcaluM TeryioBoro wusnyueHus. IIpuMeHeHHe ONTUUECKOW
MTUPOMETPHH.

Paznen 8.

O/1eMeHTBI KBAaHTOBOM (pM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3epdopga. JluHeliuathiii criekTp aTomMa Bojjopofa. I[Toctynatel Bopa.
OnbiTel @paHka v ['epria. CniekTp aTtoMa BOZopoa mo bopy.

Tema 8.2. KopnyckyasipHo-680/Ho80l Oyanusm ceoticmg gewjecmed. BosHbi
Oe Bpolinsa. HekoTopbie CBOMCTBA BOJTH Jie Bpoiis.

Tema 8.3. CoomHoweHue HeonpedenenHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obuwjee ypagHeHue IlIpeduHeepa. YpaseHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSIHULL.

Tema 8.6. PeweHue ypasHeHusi IlIpeduHeepa 0451 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uku amomos u moaekya. IIpuHLuI
MPUYMHHOCTH B KBAHTOBOW MeXaHHKe. [[BiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU IIPSIMOYTO/JBHOM «IIOTEHLMAlbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpOXo’k[eHHe YaCTHI[bl CKBO3b
MOTeHLMabHbIN Oapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKU OCLIW/IZISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/IOpoZa B
KBaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3MuuMOCTH
TOXZeCTBeHHbIX yacTull. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTosiHusIM. [loHsiTie 00 9SHepreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpel.  KOMOWHaI[MOHHOe — paccessHWe — CBeTa.
[Tornowjenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornrhuyeckue
KBaHTOBbIe reHepaTopHI (J1a3ephl).

Pazgen 9.

du3ukKa aTOMHOro siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, cocTaB W 3apsifi aTOMHOTO
saapa. MaccoBoe u 3apsiioBoe uwcria. edeKT maccbl U SHeprusi CBsi3u
gnpa. CrivH g7pa M ero MarHUTHbIM MOMeHT. flnepHble cunbl. Mopenu
szpa.

Tema 9.2. PaduoaxkmueHblli pacnad. PafyoakTHBHOe W3/yueHHe U €ero
BUJbl. 3aKOH paJMOAaKTUBHOrO  pacriaga. [lpaBuia  cMeleHus.
3akoHoMepHOCTH anb(a-pacnaza. bera-pacrnag. HelitpuHo. ['amma-




V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJoLjeHre raMMa-u3inyyeHns
(opdext Méccbayspa). Meroasl HaAGMIOZEHUS W PETUCTPALUU
PaZiMOaKTUBHBIX U3/TyYeHUHN U YaCTHLI.

SAnepHble peakuyy M UX OCHOBHble TUMbL. [lo3uTpoH. Bera-ruroc-pacrag,.
OneKkTpoHHbIM 3axBaT. OTKPBITHE HEUTPOHA.

Tema 9.3. flOepHble peakyuu. SliepHble peakUWyd TOJ [JeHCTBUEM
HEeWTPOHOB. Peakuus nenenus siapa. LlenHas peakuus fenenusi. [Tonsitue o
silepHOM SHepreTuKe. Peakiusi CuHTe3a aTOMHbIX sifep. [Ipobsema
YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

Tema 9.4. DnemenmapHbie uacmuybl. Kocmuueckoe usnyuenve. MOOHbBI U
UX CBOMCTBA. Me30HBI ¥ HUX CBOWCTBA. TuMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YacTull. YacTulbl ¥ aHTU4YacTULibl. ['unepoHsl. CTpaHHOCTH
M UYeTHOCTb 3J/ieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

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

Tabsuia 5 — [MpakTHUecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmbl . [IPaKTUYeCKO | paszen
TeMbl mpakTUUYeCKUX TpynoéMKOCTb, o
1/ N MpakKTUYeCKUX U a
3aHSATUN ” (gac)
m 3aHATUN MOATOTOBKH, | AUCLIAI
(uac) JIVHBI
Cemectp 1
KunemaTtuka v fuHaMUKa
1 A Pemienue 3amau 6 1
MaTepuasbHOM TOUKH
XapaKkTepHUCTHUKH BOJTHOBBIX
2 P P Perienue 3azmau 6 2
TMPOLeCCOB
MouJiekynsipHO-
3 y/AP Pemienue 3amau 5 3
KMHeTHYecKasl Teopus
Cemectp 2
XapakTepuCTUKU
4 P P Pemienne 3amau 6 4
371EKTPUYECKOr0 TOKA
WNHpyKUys MarHUTHOTO
5 | ons. CUsibl B MarHATHBIX Pemtenue 3amau 6 5
TOJISIX
WuTepdepentms
6 PgepeHIp, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemienue 3amau 6 7
dorosrddexT
ATOM BOZOpOAA, TIOCTYJ/IAThI
8 AOPOAR, y Pelienue 3aau 6 8
bopa
9 | AnepHble peakuu PerieHue 3azjau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTHUS
Tembl 1ab0PaTOPHBIX 3aHATUHN U UX TPYJOEMKOCTb TPUBe/ieHbI B Tabmutie 6.

Tabmnmiia 6 — JlabopaTopHbIe 3aHSATHS U UX TPYI0EMKOCTb




N3 Hux Ne
No MpaKkTUYeCKo | paspes
TpyzoeMKOCTb o
1/ HaumeHoBaHue 1abopaTopHbIX paboT* (uac) i a
I ’ MOATOTOBKH, | JUCLUII
(uac) JIUHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | MasitHuk MakcBeria 5 1
3 | OnpegeneHvie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OripefesieHye roka3aresisi aguabaTthl Jjist 4 3
BO3/yXa
Cewmectp 2
5 OrnpeeneHye 3/1eKTPOEMKOCTU 5 4
KOH/leHcaTopa
6 OrnpesiesieHre y/ie/IbHOTO COMPOTHB/IEHUS 4 4
TIPOBOJHUKA
Omnpegenenyie ropu30OHTaIbHON
7 | cocTaBnsitolei Hanps>KEHHOCTH 4 5
MarHMTHOTO MOJIs 3eMJIU
8 | Kosbita HetoTOHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TEIIJIOBOTO U3/TyUeHUsT 4 7
10 OmnbiTel CTO/IETOBA 110 U3YYEeHUIO 4 7
dboToaPdekra
11 OrnpesiesieHrie MPUHBI 3aMpeLEHHON 30HbI 5 8
T10JIyTIPOBO/JHUKOB
12 OmnpepienieHre SHePruM anbQa-yacTUl] Mo 4 9
npobery B Bo3zyxe
Bcero 51

Ipumeuanue: *membl rabopamopHbix pabom Ha ceMecmp ABASAIOMCSA 8APUAMUSHBLMU U ONpedeastomcs Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabmwiia 6.1 — Tembl 1abopaToOpHBIX paboT

Ne Ne pa3zgena
1/ HanmeHoBaHue 1abopaTopHO paboThI JUACLIUIIUH
1 bl
Cemectp 1
1 | MamwmHa ATByJa 1
2 | MasitHuk MakcBeria 1
3 | Mastauk Ob6epbeka 1
4 | CToJIKHOBEeHHUs 111apOB 1
5 | I'mpockon 1
6 OmpeneneHde  yCKOpeHWs CBOOOJHOTO TiafieHUsi TPU  TTOMOIIU 2
000pOTHOTr0 MasiTHUKa
7 | KpyTuibHbIM MassTHUK 2
8 | Hak/JIOHHBIM MasiTHUK 2
9 | OnpepneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpegenenurie Ko3¢uieHTa BI3KOCTH BO3AyXa 3
11 | OnpeneneHue ToKa3aTesist aguabaThl 171 BO3AyXa 3
Cemectp 2
12 | OrnipefiesieHre 3/IeKTPOEMKOCTU KOHZIeHCAaTopa | 4




13 | OnpesiesieHre y/1eJIbHOTO CONPOTUBJIEHUS TPOBOJHUKA 4
14 | M3yueHue npoLieccoB 3apszia U pa3psijia KoHJeHcaTopa 4
15 | ViccnemoBaHye pelakCcalioOHHBIX KOe0aHWH 4
16 | MiccneoBanre pe30HaHCA B 37IEKTPUUYECKOM Kojie0aTe/TbHOM KOHTYpe 4
17 | OnpefenieHre yeabHOrO 3apsifia 371eKTPOHa 4
18 OrnpesiesieHe  TOPU30HTAIbHOM  COCTaBJSAIOLIEN  HANPSKEHHOCTH 5
MarHuTHOTO T0JIsl 3eMJIU
19 | WccnenoBanue ructepesrca heppoMarHUTHBIX MaTepHaioB 5
20 | ViccnepoBaHve B3aMMHOW UHAYKIWN 5
21 | WicceioBaHye 3/1IEKTPUUYECKMX KOJIeOaHUM B CBA3aHHBIX KOHTYPax 5
22 | OnpepeneHve yAeabHOTO 3apsifia 3/IeEKTPOHA METOZI0M MarHeTpOHa 5
23 | bunpusma ®penens 6
24 | Kosibila HetOTOHA 6
25 | Audpakiys I0CKMX BOJIH Ha I[e/ U 6
26 | JudpakijmoHHas pelieTKa 6
27 | XapaKTepuCTUKU MPH3MbI U AMbPaKIIMOHHON pelleTKH 6
78 [Tonsipusanuss cBera. 3akoH Mamoca. KpyroBas u sumnTuyeckas 6
MO/IsIpU3aLir
29 | BpaueHue 1jIoCKOCTH MOJISIPU3aLIuU 6
30 | MarauTHOe BpalljeHHre MJIOCKOCTH MOJIsIpU3aliuu 6
31 OnpejeneHve [AMH BOMH  CHEKTPAJbHBIX JIMHUKA C  TIOMOLIbIO 6
CIeKTpoMeTpa
Cemectp 3
32 | TlpoBepka 3aKOHOB TerJyIOBOr'0 U3J/1yYeHHUs 7
33 | OneiThl CTONETOBA MO U3yueHHI0 GoTo3dderTa 7
34 V3yyeHne crmekTpa aTroMa BOZAOpOJA C IOMOLIbIO AW(PaKLMOHHOIO 8
CIIeKTPOMETpaA
35 V3yyeHre 3aBUCMMOCTM 3/1IEKTPUYECKOTO COIPOTHB/IEHUS METa/uiIoB U 8
TIOTYTIPOBO/IHUKOB OT TeMITepaTyphl
36 | Oddekt Xosta B repMaHun 8
37 | OnipepenieHre IMPUHBI 3aNPELLEHHOM 30HbI NOJYNPOBOAHUKOB 8
38 | OnpezesieHure MOTEHIMAIOB BO30Y)K/IeHHsT aTOMOB 8
39 | Ompegenenue 3Hepruu anbda-uacTui] 1o mpobery B BO3Ayxe 9
40 | VicciegoBaHye SHEPryuy B-u3myueHus 9
4.5. BeInonHeHre KypCOBOTO MPOeKTa/ KypCoBOW paboThI
YueOHBIM I7IaHOM He Tpe/lyCMOTPeHO
4.6. CamocrosTenbHasi paboTa 00yJaromxcst
Buzipl caMmocTosiTeNTbHOM paboThI M ee TPYJ0eEMKOCTb TIPUBE/IeHbI B Tabstuile 7.
Tabsmiia 7 — Busibl caMoCTOsATeIbHOM PAbOTHI M ee TPYZA0eMKOCTh
. Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Bug camocTosiTenibHOM paboThl
yac yac yac yac
1 2 3 4 5
V3yuyeHne TeopeTMueCcKOro MaTepurana 48 8 26 14
pucuuriiHel (TO)
[ToaroToBKa K TeKylilleMy KOHTPOJIO 45 v 75 13
ycrnieBaemocTH (TKY)
[ToaroToBKa K NpoMeXKyTOUHOU 45 v 75 13
atrectaruu (ITA)




Bcero:| 138 | 22 | 76

40

5. TlepeueHb yueOHO-MeTOUUECKOTO 00eCcreueHus

JIJTSI CAMOCTOSITeTbHOM pabOoThI 00YUarOIMXCs TI0 JUCIUTIUIAHE (MOZYJIIO)
YueOHO-MeTOAMUECKWe MaTepuaibl [jisi CaMOCTOSTebHOW paboThl  00yuarouuxcs
yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeyaTHLIX U 1€KTPOHHBIX yueOHBIX U3aHUH
[TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHWl TIpUBe/ieH B TabuLe 8.

Tabnuia 8— ITepeueHb MeYaTHBIX U I€KTPOHHBIX yUeOHbIX U3JAHUN

Komiuectso
5K3eMIUISIPOB
Uﬁﬁ% oc Bubmorpaduueckas ccpinka B 61/(11?1)]]1;;261(9
3/7IeKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc o06ueti ¢pusuku: B 3 1.: yuebHOoe mocobue / 1. B.
C12 CasenbeB. - M.: Hayka: ®usmariur, 1977 - T. 1: 84
Mexanuka. MonekynsipHasi pusuka. - 1977. - 432 c.
53 Kypc ¢uzuku: yuebHOe nmocobue / T. Y. Tpodumoga. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢

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

Pedicum docmyna: ons
aemopu308aHHbIX
no/sb3ogamerell.

CasenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 ToMmax.
Tom 1. Mexanuka. MosekynsipHasi Gu3nKa: yueOHUK
ana BysoB / U. B. CasenbeB. - 20-e u3sg., crep. -
Cankr-IletepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

https://
e.lanbook.com/book/
507521

Pescum docmyna: ons
asmopu308aHHbIX
nosb3oeamennell.

CagenveB, . B. Kypc ¢usuku. B 3 tomax. Tom 2.
OnektpuuectBo. Konebanusi u BomHbel. BosHOBas
onTvKa: yuebHOe mocobue pans By3oB / U. B.
CagesbeB. - 9-e u3f., crep. - Cankr-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pedicum docmyna: oas
asmopu308aHHbIX

CageneB, 1. B. Kypc obueit ¢pusuku. B 3 Tomax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepforo Tena. @usmka aTOMHOro siipa M
3/IeMeHTapHbIX YacTul]: yueOHUK Assi By3oB / U. B.
CaBenbeB. - 16-e wu3gd., crep. - Cankr-IleTepOypr:

nosb3osamesnetl. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YuebHOe
catalog/product/ nocobue fns By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3nm., crep. - Mocksa:
Pedicum docmyna: dna | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
a8mopu308dHHBIX 1512-4.

nosab3zogamesetl.



https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://
znanium.com/

CuByxuH, [I. B. OOumii kKypc ¢usuku: YuebHOe

catalog/product/ nocobuve pansi By3oB: B 5 Tomax Tom 2

470190 TepmoanHaMuKa U MosekyJ/isipHas ¢usnka / CUBYXUH

Pesicum docmyna: oas | A.B., - 6-e u3pn., crep. - MockBa: ®U3SMATIINT,
asmopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.
nosb3oeamesetl.

https://

Znanium.com/ Npopos, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:
catalog/document?

d=470867 yueObHOe mocobue / U. E. Wpogpos. - 17-e usg. -

;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2025. - 312 c. - ISBN
corLM Cormyna: G | 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii kKypc ¢usmku: YueOGHoe
catalog/product/ noco6ue s By30B: B 5 Tomax Tom 3: DnekTpruecTBO
549781 / CuByxuHn [.B., - 6-e wu3p., crep. - Mocksa:

Peascum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.

nosb3osamesetl.

https:/

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii Kypc ¢u3uKu: YueGHOe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

Pesicum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.corn/ Upomoe, WM. E. OnekrpomarHetusM. (OCHOBHbIE

catalog/document? .

) 3aKOHBI: yuebHoe rocobue / Y. E. Vpozos. - 14-e u3g,.

id=470883 .

p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
e FoTILNA- A | 1ISBN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3oeamesetl.

https://

Znanium.com/ Wpogos, U. E. KBanToBast pu3srka. OCHOBHbIE 3aKOHbI:

catalog/document? .
d=470861 yuebHoe nocobwue / U. E. Mpogos. - 9-e u3g. - Mocksa:

;_ 3 3 Jlabopatopust 3HaHui, 2025. - 261 c. - ISBN 978-5-
edicum docmyna: 01l | gango =17 9

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ Upopos, U. E. 3amaun mo obujedt ¢usvke: yueGHOe

catalog/document? 6

id=476087 rnocobue s Bys3oB / U. E. Upogos. - 17-e usg. -

; 3 -3 Mocksa: Jlaboparopusi 3HaHui, 2026. - 434 c. - ISBN
coLM FOTYNA: O | 978-5-93208-513-4.

asmopu308aHHbIX

nosb3ogamesneltl.



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
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190

https://urait.ru/ Ca3zonoB, A. b. SfnepHasi ¢usvka: yueOHMK /s

bcode/563653

p 3 3 By30B / A. b. Ca30HOB. - 2-e uU3[., UCTIP. U [OIL -

a:n’;i)“’r’mzzr}yl:;' " | Mocksa: Usnatenscrso FOpaiit, 2025. - 320 c. - ISBN
b : 978-5-534-11829-2.

nosb3oeameseti.

7. TlepeueHb 371eKTPOHHBIX 0Opa30BaTeIbHBIX PeCYpPCOB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
Ilepeuens 3/IeKTPOHHBIX obpa3oBaTebHbIX pecypcosB VMH(pOpMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «IHTepHeT», HeOoOXOAWMBIX [jii OCBOEHWS /AWUCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 0O0pa3oBaTebHBIX PECypCcOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

URL azpec HavmeHnoBaHue
Etzt?;;///new-saence.ru/category/ WuTepHeT->)xypHan «Hosast Hayka». Pa3gen du3vka
https://openedu.ru/ Ob6pa3oBarenbHast nnardopma «OTKpbITOE

obpa3oBaHue»
https://fizikaguap.ru/ OO6pa3oBarenbHbIi pecypc Kadeapsl dhuszuku ['Y ATT
https://Ims.guap.ru Cucrema aucTaHioHHOro obyuenus I'Y ATT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTUU
8.1. [lepeueHbp TIpOrpaMMHOTO O0ecCrieueHHsi, HCMONb3yeMOTO0 TIPH OCYIeCTBIeHUH
obpa3zoBaresIbHOrO Ipoliecca Mo AWCLUIUIMHE.
[TepeueHb UCII0/IE3yeMOT0 IIPOrPAMMHOT0 0becrieueHust pe/icTaBieH B Tabmmre 10.

Tabsuija 10— [TepeueHb IpOrpaMMHOT0 0becrieueHust

Ne /11 HaumMmeHoBaHue

OnekTpoHHast nH(OPMaLMOHHO-00pa3oBaTe/bHas cpega I'YAIT «VHTerpupoBaHHast
cpega obyuenus»  (https:/pro.guap.ru/) paspaboraHa coTpyaHukamu ['YAII
1 (BBemeHa B akcrutyartanuto rnpukasom 'Y AIT ot 06.06.2017 Ne 05-215/17), nepeueHb
MozAyned W uX (YHKLUMOHA/JbHOE Ha3HaueHue U3M0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdwurmanbHbiii  caldiT obpa3oBaTenbHONW oOpraHu3aliu B ceTH  «VHTepHET»
2 (https://guap.ru/), paspabortan corpyaHukamyd ['YAIl (BBeA€H B 3KCIUTyaTalMio
IMpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, undopmaiiys o JUleH3UH TIpeJCTaB/ieHa
1o cceuike https://guap.ru/it/system/iso/po)

Microsoft Office (goroeop I'YAII, uHdbopMalysi 0 JWLEH3UM TIpPe/CTaBeHa TI0
ccbiKe https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6ozHO pacripoctpansiemoe I10)

6 VLC mediaplayer (muien3uss GNU Lesser General Public License 2.1+)

8.2. Ilepeuenn VMH(POPMaLMOHHO-CIIPaBOUHBIX CHUCTeM, WCIIOJIb3yeMBIX  TIpU
OCyIIIeCTB/IEHUH 00pa30BaTe/TbHOTO MPOLiecca Mo AUCHUTIIAHE

[TepeueHp HCIO/B3yeMbIX HWH(OPMaLMOHHO-CIIPABOYHbIX CUCTEM T[pe/CTaB/ieH B
Tabvie 11.


https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/
https://urait.ru/bcode/563653
https://urait.ru/bcode/563653

Tabsmiia 11— [TepeueHb HHPOPMAIMOHHO-CITIPABOUHBIX CUCTEM

Ne /i1 HaumeHnoBaHue
OnekTpoHHBIN KaTasmor 6ubmmotreku I'YAII ¢ moctynoM K 6a3e TOTHOTEKCTOBBIX
1 usganui (https://lib.guap.ru), ZocTymn yepe3 TUUHbIN KaOUHeT unTaTesisi 6MOIMOTeKU
I'YAIl
HayuHass ssnektpoHHass Oubmmuotreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 JIMUHBIA KabuHeT uurtaTens Oubmoteku ['YAII, a takxke mo IP -ampecam
I'YAIl

9BC «Jlanb» (https://e.lanbook.com/), moctyn uepe3 JWYHBIM KaOWHET yuTaTesst

3 oubmoreku I'YATI, a Takke 1o IP -agpecam 'Y ATT

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

5 OBC Znanium (https://znanium.ru/), JoCTyn uepe3 /JWYHBIA KaOWHET 4YMUTaTess
6ubnmoreku ['YAII, a Takxe 1o IP -agpecam 'Y ATT

5 O6pa3oBarenbHasi mnardopma «HOpaiit» (https:/urait.ru/), JOCTyI uepe3 JIAUHBIM
KabuHeT unTartens bubmmoreku I'Y AT, a Takxke 1o IP -agpecam I'YAIT

7 Hayunasi snektpoHHass 6ubmuorteka «KubepJlenunka» (https://cyberleninka.ru/),

CBOOOJHBIN OCTYT

9. MartepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepuasbHO-TEXHUYeCKON  0a3bl, HeoOXOJWUMOW [/ OCYILeCTBIeHHUs
oOpa3oBaresIbHOTO TpoLiecca 1Mo AWCHUTUIMHE, TIPe/iCTaB/ieH B Tabmure 12.

Tabsmija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne HavimeHoBaHMe cOCTaBHOU UaCTH

o Homep ayautopun
/I MaTepHaTbHO-TeXHIUUeCKON 0a3bl p dyAHTOp

YuebHass ayguTOpust [jis 3aHSATHM JIEKIJAOHHOTO THIIA,
nabOpaTOPHBIX  3aHSITHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYNIIOBBIX W WHAWBUAYATbHBIX KOHCYJ/IbTAIWH, TEKYIIero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTarlyu.

OcHaileHre: Creljaii3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpescTBa oOyueHus, ciyxKaliye A7ist TIpe/CTaB/IeHus y4eOHOH ITetepGypr, yi.
uadopManuy  Gosbluoi  ayguTopuu;  naboparopHoe | l'acrenno, 4. 15,
o6opyoBaHHe (KOMIUIEKT TIpUGOpOB i dusnueckux | ayAuTopusi Ne31-046
v3MepeHu (371eKTPOHHBIN 3aBoZ, D/1bBpo Bporyias);
YcranoBku: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.




YuebHast ayfuTOpUs [ TIPAaKTHUECKUX 3aHSTUMN, 3aHATUU
CEeMHHApPCKOT0 THIIa, JJaDOpPaTOPHBIX 3aHATHM, T'PYIIOBBIX U
WHAVBU/Iya/lbHBIX KOHCYJIbTAl[UH, TEKYI[er0 KOHTPOJSA U
TPOME)KYTOUHOM aTTecTaluu.

OcHalrleHre: CriefjMaIM3upOBaHHasi Me0esib; TeXHUYeCcKHe
cpeAcTBa o0yJeHusi, Cy>Kallye /JIs TIpeJiCcTaB/ieHust yueOHoM
vHbopManmy  OosbIION  ayAauTOopuM;  jabopaTopHOe
obopyjoBaHre (KOMIUIEKT TIpUOOpPOB Asisi  (pU3MUecKux
H3MepeHU (3/1eKTPOHHBIN 3aBoj, DMbBPO Bporynias);
Ycranosgu FRM — 06; FRM - 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10

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

YuebHast ayguTopusi /i1 3aHATHUN JIEKIIAOHHOTO THIIA,
3aHATUR CEMHHAPCKOT0 THIIA, TPYIIIOBBIX u
VH/IUBU/Ya/IbHBIX KOHCY/IbTAI[UM, TEKYIero KOHTPOJIS U
TIPOME)KYTOUHOM aTTeCTaLUH.

OcHalljeHre: CreLaanu3upoBaHHas Mebesib; TeXHUYecKue
cpe/icTBa 00yueHwsl, CTy>Kalljye /s Tpe/iCTaB/eHus yueOHoH
rHbopMaIn O0/BIIION ayJuTOpuHY; Habop
JeMOHCTPAIIMOHHOTO 000PY/I0BaHUSI.

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

YuebHass ayauTOpUs [ TIPaKTHUeCKWX 3aHATUM THIIA,
nabopaToOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYMMOBBIX U WHWBUAYAJbHBIX KOHCYJbTALUM, TEKYIIero
KOHTPOJISI ¥ TIPOMEXYTOUYHOM aTTeCTaljuy.

OcHairleHre: crieljuaav3upoBaHHasi Me0esib; TeXHUYeCcKue
cpeAcTBa 00yyeHusi, Cy»Kallye /Jisi TIpeJicTaB/ieHust yueOHoM
vHbopmManmy  OosbIION  ayauTopuM;  jabopaTopHOe
obopygoBaHre (MOAy/bHbIE J1abOpPAaTOPHBIE YCTAaHOBKH TIO
snekrpoMarHetusmy: ®IIO — 03, OIS — 07, PIID — 05, PIID
— 08, ®IID — 11, DII3 — 12, PII3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTeMBI, jabopaTopHble pabOTBI  TI0
BO/HOBOM ontuke: 1. burnpusma ®penens, 2. Kombija
HeiotoHa, 3. Jdudpakius miockux BomH, 4. [dudpakijoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnpejeneHve AJ1MH BOJH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbiid cteHa U T3-OM-I1-ITO
(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, g. 15,
ayauropus Ne32-04

YuebHast ayauTopus 415l 1ab0paTOPHBIX 3aHATHI.

OcHarlrleHye: Criel[MajM3vpoBaHHasi Me0e/lb;, TeXHUUeCKue
cpencTBa 00yueHus, CTy Kallye f/isl TIpeJcTaB/eHust yueOHoH
uHpopMmauuu  OGosibliolt  ayautopuu;  JlabopaTopHOe
obopyJoBaHre (MOAYJ/bHbIe abOpaTOpHbIe YCTAaHOBKH TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO - 05,
ODII3 - 08, IO — 11, ®IID — 12, ®IIB - 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; jabopaTopHble pabOTHI IO
Bo/HOBOM onTuke: 1. bunpusma ®penens, 2. Kovblia
HeloroHa, 3. [udpakiys miockux BoiH, 4. AudpakiyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHve AJIMH BOJH
CTIeKTpaJIbHBIX JIMHWM; TabopatopHbii cteHg MT3-OM-TI-TI10

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

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




YuebHast  ayguTopusi i1 TIPAKTHUECKUX  3aHSATHH,
nabopaToOpHBIX 3aHATHM, 3aHATHUM CEeMHHAPCKOTO THIIA,
IPYMMOBBIX M WHIWBUAYAJbHBIX KOHCY/IbTALMM, TEKYIIero
KOHTPOJISI ¥ IPOME)KYTOUHOM aTTeCTalu.

OcHalleHue: CreLyanusdpoBadHas  Me0enb; Texuuueckue | 196135, r. CaHKT-
cpeficTBa 06yUeHNs, CTyKalljue J/1s TpeicTaneHus yuebroii | [letepbypr, yii.
unpopmauuy  GosmblIoi  ayguropuM;  jaboparopHoe | [acrteno, a. 15,
obopygoBanue (maboparopheiii komruieke JIKK-2M Ne36 u | ayautopus Ne32-05.
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-T1I0, YUC-AB-AP, YUC-AB-YCII-IIO (00O
ITpodobpazosanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

YuebHast ayguTopus 1isi 1ab0paTOPHBIX 3aHITHH.
OcHaleHue: CrieliMasM3upoBaHHasi Me0esb; TeXHUYecKue
cpencTBa 00yUeHus1, Cy>Kalle /IS TIpe/iCTaB/eHnst yueOHOoU 196135, 1. CaHKT-
vHbopManuy  OoOJBIION  ayAWTOpuM;  jabopaTopHOe HeTep6’y p.r -
7 | obopyzmoBanue (y1abopatopHbiii Komruieke JIKK-2M Ne36 u T acTemo .;L 15
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CcTeHbl V- T
AUT-TIO, YWUC-AB-IIP, YWC-AB-YCII-TIO (00O | &yAuTopus Ne32-03.
[Tpodobpazosanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

10. OueHouHble cpeAiCTBa /1/1s1 IPOBeJeHUs] IPOMEeKYTOUHOW aTTecTaluy
10.1. CocTaB OLIEHOYHBIX CpeACTB /Ji1 TIPOBeJeHUs TPOMEXYTOYHOM aTTecTalyy
o0yuaroluXcs 10 JUCILUTUIMHE TIpUBeEH B Tabsuie 13.

Tabmwmia 13 — CocTaB OLeHOUYHBIX CPeZICTB JIJisi IPOBeIeHUsI POMEXKYTOUHOM aTTeCTal[|uH

By npoMe)XyTOUHOM aTTecTalyu [TepeueHb OLIEHOUHBIX CPEJICTB

CnmcoK BOMPOCOB K 3K3aMeHY;
OK3aMeHalLIMOHHLIE OM/TeThI*;
3ajauy;

TecTsl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIMPOBAHHBIN 3aUéT TecTsr;
3ajaud.

TMpumeuaHue: *IK3amMeHAYUOHHble Huembl (hopMupyrOmcs Ha 0CHoge 8onpocos u 3adau mabauybt 15.

10.2. B kKauecTBe KpuUTepueB OLIEHKU YypPOBHSI C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEeHIMH 00yJarolMUCs TIPUMeHsieTcs1 5-0anibHasi IIKaja OLleHKH CPOPMHUPOBAHHOCTU
KOMIIeTeHIIU, KOoTopasi TipuBe/ieHa B Tabiuile 14. B TeueHne ceMecTpa MOXKET HCTIOb30BaThCS
100-6anmpHast  IKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHUBEpPCUTETa,  TpaBHJIa
WCTI0JIb30BaHUsl KOTOPOM, YCTAHOBJ/IEHbI COOTBETCTBYIOILIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIUH

OtjeHia Komrererly XapaKTepucTHKa CpOPMHUPOBAHHBIX KOMITETeHLUI
5-OarTpHast 1IKasa pakTep P
«OT/TMYHO» OOyuarormiics:

— ry00KO ¥ BCeCTOPOHHE yCBOWJI TIPOTPAMMHBIN MaTepHar,

— YBepeHHO, JIOTUUHO, 110C/1e[j0BaTe/IbHO ¥ TPaMOTHO €ro U3/1araer;

— ONMpasiCh Ha 3HAHUS OCHOBHOM U [IOMIOJIHUTETbHOU JIUTepaTyphl,
TeCHO CBSI3bIBAaeT YCBOEHHbIe HayuUHble TOJIO’KeHHUsI C MpaKTUUeCKou
JlesiTeTbHOCTBIO HarlpaBJIeHusl;




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas I1TKasia XapaKTepyCcTyKa C(hOPMUPOBAHHBLIX KOMITETEHLIMIA

— yMeJio 060CHOBBIBAET U apryMEHTHPYeT BbIJBUTaeMble UM H/IeH;
— ZieslaeT BBIBOZIBI M 0000IIIeHNSsT;

— CBOOO/IHO B/IaJieeT CUCTEMOM CIeL[iaJu3UuPOBaHHBIX TIOHATHUH.

— MpaBUIBLHO BeINOHUI 0T 90% 10 100% TeCTOBBIX 3aJaHUi .

OOyuarommumiics:

— TBEP/0 YCBOWJI IIPOrPaMMHbIN MaTepHasl, FPaMOTHO U T10 CYL|eCTBY
W3/1araeT ero, ONMpasiChb Ha 3HAHHsI OCHOBHOM JINTEPATYphI;

— He JIONYCKAaeT CYILeCTBeHHBIX HETOYHOCTENH;

— YBAA3bIBAET YCBOEHHBbIE 3HAHUS C TPAKTHUYECKOH [eATe/lbHOCThIO
HarpaB/IeHHs;

— apryMeHTHUPYeT HayUHbIe MOJI0KEHHS;

— ZieslaeT BBIBOZBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM CIeLdaIn3upOBAHHbIX MTOHATHIA.

— MPaBUJILHO BBINOIHUI 0T 70% 10 89% TeCTOBBIX 3aJaHui .

«X0OpOoLIo»

— 00yyJaroLuiics yCBOWU/ TOBKO OCHOBHOM TTPOTPaMMHBIN MaTepual,
MO CyIIeCTBY W3/laraeT ero, onvpasCh Ha 3HAHHUS TOJILKO OCHOBHOM
JIUTepaTyphl;

— JIOTyCKaeT HeCyIeCTBeHHbIe OIIMOKH M HETOUHOCTH;

— UCTIbIThIBAeT 3aTPy/IHEHUSI B MPAaKTUYeCKOM MPHMEHEHUM 3HaHUM
HaripaB/IeHUS;

— cy1ab0 apryMeHTUpYeT HayuHbIe ITOI0KeHMs;

— 3aTpygHSEeTCS B (hOPMY/TMPOBAHUU BBIBOJIOB U 0000IIIEHN;

— YaCTUYHO B/a/leeT CUCTeMOM CrieliaTM3MPOBaHHbIX MTOHITUM.

— MPABUJILHO BBIMOIHNAI OT 51% 110 69% TeCTOBLIX 3aJaHUN .

«yAOBJIETBOPHUTE/IbHO»

— 00yyvaroluiicss He YCBOW/ 3HAUWUTEJLHOW YacTH TPOTrPaMMHOTO
Marepuara;
— [IOTIyCKaeT  CYyIL[eCTBEHHble OIIMOKA W  HETOYHOCTH  TIpU
«HEY/IOB/IETBOPUTE/TBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJieHNY;
» — UCIIBITBIBAET TPYIHOCTH B MPAKTHUECKOM TTPUMEHEHUN 3HaHUH;
— He MOJKeT apryMeHTHPOBATh HayUHbIe TT0JI0KEHHS;
— He (hopMyJTpYyeT BLIBOZOB M 00001I[eHUH.
— [IPaBU/ILHO BBIOIHUI MeHee 51% TeCcTOBbIX 3a/IlaHui .

Ipumeuarue: “no peweHuio Kagedpbl NPOYEHM NPAGUAbHO 6bINOAHEHHbIX MECMOeblX 3adaHull Mocem
OblMmb USMEHEH.

10.3. TunoBble KOHTPO/IbHBIE 3a/IaHUST WJIM MHbIe MaTepUasbl.
Borpocs! (3amaun) /17151 9K3aMeHa Mpe/icTaBieHbl B Tabsmie 15.

Tabsurja 15 — Bonpockl (3azaun) /7151 9K3aMeHa

Ne [TepeueHs BONpOCOB (3a7a4) J/1s1 5K3aMeHa Koz
n/m WHAWKATOPa
Cemectp 1
1 | Ha3oBuTe nipegMeT W3yuyeHUs] KHHEMAaTUKH. OIIK-1.3.1
2 | JlaiiTe ompefiesieHHe MaTepyaJIbHOW TOUKH. OIlK-1.3.1

Teso ABUXKETCS U3 COCTOSIHUS MOKOSI C TAHTeHLIUA/IbHbIM YCKOPeHueM at =
3 |4 m/c? u HOopManbHbIM yckopeHrWeM an = 3 wm/c?. Habigute Bemuuuny | OINK-1.Y.1
TIOJIHOT'O YCKOPEeHUs TeJla a.

HaszoBute, B Kakux ejuHULlaX usMepsiercss B cucteMe CU yrioBas
CKOPOCTb U YIJIOBOE YCKOPEHHMe.

OIIK-3.3.1

5 | [aiiTe onpeseneHre abCOFOTHO TBEPAOMY TeJy. OIIK-1.3.1




[lpoaHanusupyiiTe  OT/IMUMS  CAeAYHOIUMX  (U3MUECKUX  MOJesieit:

6 abcomoTtHo TBEpAoe Tenmo (ATT) u MartepuasnbHasi Touka. I[IpuBeguTte OIK-1.Y 1
rpyuMep, B KOTOPOM OJHO U TO ke TeJO0 BBICTYIIaeT B KayecTBe o
MarepuanbHOU TOUKU U ATT.

[TokaknTe CBSI3b MEXAY JUHEHMHOW U yIJIOBOM CKOPOCTBbIO MarepuaabHOU

7 TOUKIL OIIK-3.Y.1
[IpoaHanu3upyiTe XapakTep TMpSIMOJIMHEMHOrO [BIDKEHMSl Tejla II0

g | VI3BECTHOMY 33KOHY /IBIDKEHHS x(t) = 10 + 2t + 0,5t (m). Kakoii nyThb OIK-1.Y 1
TIPOZIeT Teso 3a yKasaHHOe BpeMmsi t = 2 c? OOocHy#Te NpuUMeHeHHe o
3aKOHOB, UCIMO/Ib3yeMbIX [I7Is pellleHus 3a/lauM.

9 | ChopmynupyiiTe nepBbiii 3aK0H HbIOTOHA. OIlK-1.3.1

10 OObsicHWTe TIPUHIWIT W3MEPeHUs BeJWYMHBI CUJIbl, OCHOBaHHBIA Ha OIK-3.3.1
TpeTheM 3akoHe HbroToHa. o

1 OOmsicHUTE, KakK, COTJIaCHO BTOPOMY 3aKOHY HbIOTOHA, 3aBUCHT yCKOpeHUe OIK-1.3.1
Tesia OT ero MacChl. o

12 [IpuBepuTe mnpHUMep, W/UIIOCTPUPYIOLMU [eMCTBHE TpeThero 3aKoHa OIK-3.Y 1
HeroTOHA. T
KameHb neXxut Ha AHe cocygza, MOJIHOCTBIO TNOTPY)XEHHBIM B BoAy. Kak

13 | u3MeHMUTCS cu/la AaB/ieHWs KaMHsS Ha JHO, eC/vM CBepxy HaiuTh KepocuH | OIIK-3.B.1
(KepoCcHH He CMeIMBaeTcs ¢ Bozioi)? OO0CHYIHTe CBOM OTBET.

Ha3zoBurte, kakoii 13 3akoHOB Keruiepa ycTaHaB/ivBaeT (popMy TPaeKTOPUU

14 UlaHeT OIlK-1.3.1
OueHuTe 3aBUCUMOCTb CWbl BCEMUPHOTO TATOTEHHST OT MaccChl
B3aUMO/IeMCTBYIOIIUX Te/l U PACCTOsIHUS Mexxy HuMu. OOocHyiiTe, Kak

15 | u3smMeHuTCd Ccula B3aMMHOIO TATOTEHUs ABYX TeJs, ecid Maccy opHoro u3 | OIIK-3.B.1
Tesl YBEeJUYUTh BZBOE, a PacCTOSIHHE MeX[y TejlaMU — yMEHbLIUThb B /iBa
pasa.

16 | laiiTe oripefiesieHHe UMITy/IbCa TeJsla KakK (DU3MUYeCKOu BeJTMUUHBI. OIlK-1.3.1

17 CdopmynupyiiTe, TIpU KaKUX YC/IOBUSIX BBITIO/IHSIETCSI 3aKOH COXPaHEHUs OIK-3.3.1
VIMITYJIbCA. o

18 | Ha3zoBure, Kakasi pusnueckasi BeJIMUMHA Ha3bIBA€TCSI MOMEHTOM CUJIBI. OIIK-1.3.1
CpaBHUTe 3aMyMCyd OCHOBHOTO 3aKOHA AWHAMUKU [JIs TIOCTYNaTe/lbHOrO U

19 | BpaumjatesnbHOro [ABwKeHus. Haiigute B3auMocBsisu Mexay Stumu | OINK-1.Y.1
3aKOHaMH.

20 | CdhopmyaupyiiTe 3aKOH COXpaHeHUsI MOMEHTa UMIMY/IbCa. OIlK-1.3.1

21 | Hatite onpesienieHre paboThI Kak (hHU3MUECKOUW BeJTMUHHBI. OIIK-3.3.1

22 | ChopmyupyuTe, YTO TaKOe MOLIHOCTh Kak (pr3nueckas BeJMYMHA. OIIK-3.3.1

2 OOmbsicHUTe, TIOUEMY I|eHTPOCTpEMHTe/IbHAsE CHa TPH BpAIlleHHH TI0 OLK-3.Y 1
OKDY’KHOCTH He TIPOU3BOJUT PabOTHI. T
Uccnepyiite paboTy CH/IBbI, €C/TM TeJI0 Maccoi m = 1 Kr moj /eHCTBUeM

24 | HEKOTOPOM CUJIbI U3MEHHU0 CBOK CcKopocTh ¢ V0 = 1 m/c 7o v = 3 M/c. | OIIK-1.Y.1
OO6ocHYyHTe IpUMeHeHHe 3aKOHOB, MCIIO/Ib3YeMbIX JIJIsl PellieHust 3a/jaui.

75 OOmbsicHUTe, B uUeM COCTOUT pasuuie MeXIy KOHCepBaTUBHBIMH U OIK-1.Y 1
HEKOHCEepBAaTHBHBIMU CUJIaMHU. T
Kakoii kopabnb  [BWKeTCSI  MejjleHHee -  Harpy)KeHHbIM WM

26 | HeHarpy)keHHbIN - TIpU OAWHAKOBOW MoIHOCTU aABurarens? O6ochydite | OIIK-3.B.1
CBOU OTBET.

27 | [aiite onpefiesieHye NOTeHMAIbHOM 5Hepruv. OT yero oHa 3aBUCHT? OIIK-1.3.1
OOmbsicHUTe, KaK paboTa KOHCEPBAaTUBHOM CHWJIbI CBsi3aHa C TOTEHIMATbHOM

28 » KAk p P i OIK-1.3.1

SHepruenu.




CdopmynupyiiTe 3aKOH COXpaHeHUs MexaHUueCKou sHepruu. [IpuBeznuTe

29 OIIK-3.3.1
TIPUMep BBITNOIHEHHsI 3aKOHA COXPaHeHHsI SHEPTUH.
IlaH TOHKMI cTep)keHb Maccor m = 120 r u aymHow | = 50 cM, criocoOHbIH

30 | BpaljaTbCs OTHOCUTENBHO OCH, TIpoXoAsileid uepe3 ero cepeauHy. | OINK-1.Y.1
PaccuuraiiTe ero MOMEHT UHEPLIMM OTHOCUTEIbHO YKa3aHHOU OCH.
[TokakrTe Ha TIpUMepe TOHKOTO cTepykHs AjmHoN 20 cMm u maccoii 30 T,

31 | KaK MpUMeHsercs Teopema [ITeiiHepa A1 pacyeTa MOMeHTa MHEPLIU TeJl OIK-3.Y 1
MpU TepeHoce OCU BpallleHUs C CcepeluHbl CTEPXKHS Ha OJWH W3 €ero
KOHLIOB.

37 Ha3oBute d¢opMyny, 1O KOTOPOM BBLIUMC/ISETCS MOMEHT UMIy/bCca OIK-1.3.1
abCoO/IOTHO TBEPAOTO TeJa.
Kak BBIUMC/ISIeTCS KUHeTHUeCKasi SHeprHsi BpalljeHHs: abCOFOTHO TBEP/[0T0

33 | rena? CpaBHuTe ¢ Qopmynod i KuHeTuuecko — sHepruu | OIIK-1.Y.1
MOCTYNATe/bHOTO /IBHKEHUSI.

34 | ChopmynupyiiTe JBa MOCTYJIaTa TEOPUHA OTHOCUTEIbHOCTH DWHILITeHHa. OIIK-3.3.1
CnpaBefnuBa M B creluanbHOU Teopuu oOTHocutenbHOCTH (CTO)

35 | knaccuueckasi opMmyna Al KhHeTHuyeckod sHepruu E = m*v%/2? Ecmu | OIIK-3.Y.1
HeT, TO KaK PaCCUMThIBAeTCsl KUHeTHUYeCKasi 3Heprus tesa coryiacHo CTO?

36 Onpepenurte, Kak U3MEHUTCS Tiepuo/| KojaebaHW TIPY>KUHHOTO MasiTHUKA OIK-1.Y 1
TIPYU YBeJIMUEHUH ero Macchl B 2 pasa, a KeCTKOCTY NPY>KUHBI — B 8 pas.

37 | Kak cBsi3aHa Heprust rapMOHHYeCKUX KOoie0aHUM C X aMIUTUTYJO0U? OIK-1.¥.1
CpenaiiTe BBIBOJ MO BOMPOCY: KakK OyJeT U3MEHSITbCS XOJ] MasTHHUKOBBIX

qg | YACOB MpM HACTYTIEHWH JIETHUX KapKuX JHEl TI0 CpaBHEHHIO C OIK-3.B.1
XOJIOAHBIMUA 3UMHUMM [THSIMU, €C/IUM 4Yachbl YCTAHOBJIEHbI B HeyTeIJIeHHOM
NoMellleHUH (CTep)KeHb MasiTHUKa MeTa/l/TIMueCcKui)?

39 | CdhopmysiupyiiTe ornpesiesieHHe BOJTHBI. OIIK-3.3.1

40 OObsicHWTEe  pa3iuuve MeXAy TpOJOJBHBIMH M TOTNEepeUYHbIMU OLK-3.Y 1
MeXaHWYeCKHUMU BOJIHAMU.

41 | 3anummTe ypaBHeHHe Oeryiei BOTHBI. OIIK-1.3.1

42 | Ha3zoBure, ueMy paBHa cpe/iHsisi 00beMHasi TVIOTHOCTh SHEPTUU BOJIHBI. OIlK-1.3.1
NcToyHMK 3ByKa M MNPUEMHUK JABWXKYTCS [IPYr OTHOCHUTEIBHO Jpyra co
CKOPOCTSIMM LMCT U LIP COOTBeTCTBeHHO. CKOpPOCTh 3ByKa B Cpe/ie paBHa

43 | 340 w/c. IlpoaHanu3upyiTe 3azauy u onpefenuTe oTHocurenbHoe | OITK-1.Y.1
M3MeHeHre YacToThl 3ByKa 3a cyeT 3(dekra [omnepa. VCTOYHUK U
TIPUEMHUK [IBWKYTCSI HaBCTpeuy Apyr Apyry: vuct = 40 M/c, vip = 60 m/c.

44 | Chopmynupyiite npuHumn ['tolireHca. OIIK-1.3.1

45 | Ha3oBure onipesiesieHre WHTepdhepeH1My BOJH. OIlK-1.3.1

46 CC])OpMéIJII/Ipyf/’ITe, YTO Ha3bIBaeTCsl CTosuen BOJMHOU. IIpuBegute npumep OIK-1.Y 1
CTOSIUe BOJTHBI.

47 HasoBuTe OCHOBHBIe TMapamMeTpbl COCTOSIHUSI, KOTOPBIMU OMNMCHIBAETCS OTK-3.3.1
TepMOJAMHAMUYECKasl CUCTEMA.
Ha opHy uamry BecoB moctaBuiv O/o/iie ¢ ropsiueil BOJOM, a Ha APYTYIO

48 | ypaBHOBemmBarwolye eé rupu. CoxpaHUTCS M C TeueHWeM BpeMmeHu 310 | OIIK-3.B.1
paBHOBecue? ObocHyMTe Balll oTBeT.

49 | 3anuiunTe ypaBHEHHE COCTOSIHUS W/ea/IbHOrO rasa. OIlK-1.3.1

50 YKaKUTe KOJMWYeCTBO CTerieHel CBOOOABI y JKeCTKOW /IByXaTOMHOMU OIMK-3.3.1
MosieKybl. C KaKUMU JBVXKEHUSIMU OHU CBSI3aHbI?

51 | Yemy paBHa paboTa raza B ©30XOpHOM Ipoijecce OIlK-1.3.1

59 OreHuTe, UyBCTBUTE/ILHOCTh KAKOTO T€PMOMETpA BhbIllle — PTYTHOTO WU OIK-3.B.1

COMPTOBOrO (IIPU MPOYMX PABHBIX YCIOBUSX)?




53

lNa3, HaxopsMiics Mpu NOCTOSTHHOM fJaBieHnd p = 100 klla, u3meHun
06vem ¢ V1 =4 m3 1o V2 = 12 m3. TTokaykuTe, KaK pacCUHThIBaeTCsl paboTa
rasa B TaKOM IpolLiecce, U HaWJIUTe ee BeJIMUUHY.

OIIK-1.¥Y.1

54

CpenaiiTe BbIBOZBI 110 XapaKTepy M3MeHEeHMsl TeMIlepaTyphl rasa Mpu ero
ObicTpoM pacivpenud. OTBeT MOSICHUTE.

OIIK-3.B.1

55

Hepechm/ITe, M3 KaKMX 4aCTed COCTOMUT TeIJIOBas MallrHa.

OIIK-1.3.1

56

OueHuTe CUTyaLMIO: Karuigd MAac/IsSHUCTOM JKUJKOCTH TIomajaeT Ha
TIOBEPXHOCTh BO/IbI M pacTeKaeTcsi, 00pa3ysi TOHKYIO TUIeHKY. O6si3aTeslbHO
7Y 3Ta TUIEHKA 3aKPOeT BCHO MOBEPXHOCTb Bo/bI? OO0OCHYHTE CBOM OTBeT.

OIIK-3.B.1

57

Onenute cutyauuto. Yto oOXKuraet KoKy CH/IbHee: BoJa WIH BOJSHOMN Tap
O/IMHAKOBOM MacChl TIpH OJIHOM U TOM ke TeMmriepatype? O6ocHyiiTe Bari
OTBeT.

OIIK-3.B.1

Cemectp 3

58

Yo Takoe abCOMIOTHO YepHOe TesI0?

OIIK-1.3.1

59

Bo CKo/IbKO pa3 U3MeHUTCS TIOTOK SHePrUd OT HUTU HaKa/JMBaHUS JIAMIIbI,
eC/IM yIBOUTH ee Temriepatypy? OO0CHYy#iTe Balll OTBET, ONMUPAsiCh Ha 3aKOH
Credana-bonbiimaHa.

OIIK-1.¥.1

60

Pacrionioxxure ciefiyloiiye CrieKTpajibHble K/IacChl 3Be3f, B TOpsJKe
BO3pacTaHusi abCOMIOTHOM TemriepaTypbl:<br>A — Genbie 3Be3abl,<br>G —
xentble,<br>M — kpacHble,<br>0 — ronybbie<br>Hcrosnb3yliTe B OTBeTe
3aKOHBbI M3/yueHHs1 abco/moTHO 4epHOro Tena. OOBSCHWUTE TOMYyUEHHYHO
3aKOHOMEPHOCTb M3MeHEeHHsI 1|BeTa.

OIIK-3.Y.1

61

OObsicHWTe TIPUHLUI W3MEPEHUs] TeMITepaTyphbI
ONTUYECKOTO MUpOMeTpa.

TeJla C TOMOIIBIO

OIIK-3.Y.1

62

Yrto Ha3biBaeTCsl BHEITHUM PoTo3PpdekTom?

OIIK-1.3.1

63

B kakux eguHuiiax cuctembl CY MOYKHO M3MepsITb SHeprusi GOTOHOB?

OIIK-3.3.1

64

MoskeT U BUIUMOe U3/ydyeHUe BbI3BaTh (POTO3((eKT B miacTuHe U3
MeTasuia, paboTa Bbixo/ia Kotoporo paBHa 3.5 3B? Ob6ocHyiiTe CBOM OTBeET.

OIIK-3.B.1

65

OOBsICHUTe TIPUYMHY BO3HUKHOBEHUSI TOPMO3HOTO PEHTTeHOBCKOTO
V3/TyYeHusl.

OIIK-1.3.1

66

OOmbsicHUTe, Kak 3Heprusi (OTOHA CBsi3aHA C [IMHOW CBETOBOM BOJIHBI.
OO6ocHYyTe Balll OTBET.

OIIK-1.3.1

67

@®oToH c AnMHOM BosHBI A = 97,04 mM paccesiicss Ha HeNOJABWKHOM
y/eKTpoHe Tmof yryiom 0 = 90°. Tlpeayoxkute criocob oripeeneHus
OTHOCHTE/IbHOTO U3MeHeHUs [JIMHbI BOJHbI (DOTOHA MPU KOMITTOHOBCKOM
paccesHud. PaccuuTaiiTe ero BeqMUMHY B YKa3aHHOM  CJIyuae.
KomriTtoHOBCKasi jyiiHa BOJIHBI paBHa 2,426 M.

OIIK-3.B.1

68

OmnuimmTe, YTO TIpeAcTaB/sieT OO0 aToM B paMkax Mogenu TomcoHa.
Kakue ocHOBHbIe HEIOCTaTKM IaHHOU MOJesn?

OIIK-1.3.1

69

ATOM BOZOPOJia HAXOAUTCS B OCHOBHOM COCTOSTHMM. Kakol //MHbI BOJTHBI
H3/TyueHHe MO’KeT HCIYCTUTh AaHHbI aToM? OOOCHYyHTe Balll OTBET,
WCI0JIb3Ys1 TocTy/1aThl bopa.

OIIK-1.¥.1

70

B uem cocTout rumnotesa gie bpoiinis?

OIIK-3.3.1

71

OOmbsicHUTe, TP KaKWUX YCJIOBUSAX MUKDPOUACTHUIIbI TIPOSIB/ISIOT BOTHOBBIE
cBoiicTBa. [IpuBeauTe mprMepsl, MOATBEp)KJalOLe BOJHOBbIE CBOWCTBA
YacTHL.

OIIK-3.3.1

72

ByzneTr /M MposBNSITH BOJIHOBBIE CBOWCTBA (PyTOO/MBHBIA MsU  TIpU
MonaZiaHuM B BOPOTA LLIMPUHOW 7 M, ecyid macca Msua 400 r., a CKopocTb -
100 km/u? OTBeT 060CHOBATH.

OIIK-1.¥.1

73

KakoB ¢usnueckuii cMbIC/1 BOJHOBOU (DYHKIMU?

OIIK-1.3.1




B uem otTmuume CTalJMOHAPHOTO W HECTALIMOHAPHOI'0 ypaBHEHUA

74 . OIIK-1.3.1
[lIpénunrepa?

75 CpaBHuTe [nvHY BOJIHBI fe bporng gna maprka maccod mm = 0,2 r u OIK-3.Y 1
MpoToHa Maccoit mp = 1.67*10~%7 Kr, UMeIOIIUX O/IMHAKOBbIe CKODOCTH V. T
KakuM  00pa3oM  SHeprusi  «HyJIeBbIX  KoyiebaHHWi»  KBAaHTOBOTO

76 | rapMOHUYECKOT0 OCLIWJLIIATOPA CBsI3aHa C cootHolienuem | OITK-3.¥.1
HeornpejesieHHocTel I'efizeHOepra?

77 [MocuuTaiiTe, CKOMBKO 35/IEKTPOHOB MOXKET HaXOAUTbCS B OCHOBHOM OIMK-1.Y 1
COCTOSIHUM B aTOMe.

[TocunTaiiTe, CKOMBKO 37€KTPOHOB B aTOMe, Yy KOTOPOrO LIeJIMKOM

78 | 3amosiHeHa BHeIHsisi 2p-000/104uka. ATOM Kakoro BelecTBa umeet Takyto | OITK-1.Y.1
3/IeKTPOHHYI0 KOHGUTYpaLuio?

79 OueHuTe 1O TOPSAKY BEJWYMHBI BpeMsl JKM3HM KBAaHTOBOI'O COCTOSIHUS, OITK-3.B.1
SHeprusi KOTOPOro xapakrepusyeTcsi pasmbiBaHueM ropsigka AE = 0.1 3B.

MukpouacTuiia 3arepTa B OJJHOMEPHOH MOTeHLUMa/TIbHON siMe IIMPUHOM 1 ¢
0eCKOHEUHBIMHM CTEHKAMH U HaXOJWUTCS B COCTOSIHUM C KBAHTOBBIM UHC/IOM

80 | n = 1. IlokaxuTe, KakK OIpeJe/JUTb KOOpJAWHAThl TOYeK, B KoTophix | OIIK-3.B.1
BepOSITHOCTh OOHAPY)KUTh MHKPOUACTHIy MakKCuMMasibHa. Haligure nx B
YKa3aHHOM CJlyyJae.

81 Kakum MokeT ObIThb CITMH YaCTHL, KOTOPbIe OTMCBIBAIOTCS CTAaTUCTHUKON OITK-3.3.1
®epmu-/vpaka? IlpuBeuTe NnpuMepbl TAKWX YaCTHLI. o

80 OOBsicHUTe, YeM OT/IMUYAETCS XapaKTep 3ario/HEeHUs] COCTOSTHUN KBAaHTOBOM OITK-3.3.1
cucTeMbl hepMUOHAMH M 6030HaAMH. o

83 | ComocraBbTe CBOMCTBA CIIOHTAHHOI'O Y BBIHY)K/IEHHOTO U3/TyUYeHHUs. OIIK-1.¥.1
[MpeasiokuTe TeopeTHuecKoe 0O0OCHOBaHUe, KaK U3MEHUTCS TIPOBOANMOCTD

g4 | KPeMHHeBOro obpasija, ecm B Hero BHEAPUTb HeOOJbIIOe KOTUYEeCTBO OITK-3.B.1
VMH/VeBOU npumecu? BaleHTHOCTh KpeMHUs paBHa 4, BaJIeHTHOCTb UH/US
- 3.

85 | OnmimwmTe NpyHIMI PabOTHI J1a3epa 1Mo TPEXYPOBHEBOM CXeMe. OIIK-1.3.1
Jlazep paboTaeT 110 TpexXypoBHEBOM cxeme. JHEPrUsi OCHOBHOTO COCTOSTHUS

86 E1 = -8 3B, sHeprusi Bo30yxaeHHOro cocrosiHusi E2 = -5 3B, sHeprus OIK-1.Y 1
MeTacTabunbHOro cocrosiusi E3= -5.2 3B. Ornipeienute AUHYy BOJHBI, Ha o
KOTOpOW TIPOMCXOJUT pabouee W3ydyeHHe.

87 Yemy paBHa MOJIIPHA  TEIVIOEMKOCTb  TBEPHOTO  Tela, COIMACHO | yrrr ooy
KJIaCCMYECKOW TeOpUH TerioeMKOCTH [lrosionra u [Ttu?

88 OOmbsicHUTe, KaK KBAHTOBasi TeOPHs TETUIOEMKOCTH TBepgoro Tena [lebas OIMK-3.Y 1
JIOTIO/HSIeT TEOPUIO TEIVIOEMKOCTH DUHILTEeNHA. T

89 Kakas  vactuia  HasbiBaeTcsi ~ ¢oHOHOM?  KakvM  KBaHTOBBIM OIK-1.3.1
pacripeie/ieHeM OMUCHIBAIOTCSL (DOHOHBI? o

Bomnpocs (3azaun) asis 3aueta / qudd. 3aueTa rpecTas/ieHbl B Tabuie 16.

Tabnwmia 16 — Boripock! (3aaum) st 3aueta / audd. 3auera

Ne [TepeueHs BorpocoB (3afau) /1 AudQepeHIIMPOBaHHOIO 3ayeTa Koz

n/m WHMKaTOpa

1 Cdopmynupyiite 3akoH KysioHa M 3aKOH COXpaHEHWs! 371eKTPHYecKOoro OIK-1.3.1
3apsiza.

’ Haiite  ompepesneHWe  BeKTOpa  HAalNpPS)KeHHOCTW UM TOTeHLMasaa OIK-1.3.1
3JIEKTPOCTAaTUYeCKOrO IOJIs.

3 Cdopmynupyiite Teopemy I'aycca p/isi 3/1eKTpPOCTaTUUYeCKOro TIOJsS B OIK-1.3.1

BdKYyMe€ U B JU3JIEKTPUKAX.




OO6BsicHuTe (PU3NUECKUI CMBICT LMPKY/SALUM BEKTOpa HAarpsyKeHHOCTH
3J1IeKTPOCTATUYECKOTO 0JIsI U JOKa)KUTe ero NoTeHLUalbHbIM XapakTep.

OIIK-1.¥.1

[TpoaHanu3upyiiTe, Kak U3SMEHUTCS CH/Ia B3aUMOZENCTBUS ABYX TOUEUHbIX
3apsiioB TIPU WX TlepeHeCeHWM M3 BaKyyMa B OJHOPOJHBIA >KUIKUA
JIA3JIEKTPHK.

OIK-1.¥.1

CpaBHuTe pacripefiejieHue 3apsiZiloB B MPOBOJHUKAX W [JWU3IEKTPUKAX TPU
TIOMEIIeHUU X BO BHeILIHee 3/IeKTPOCTaTUUeCcKoe roJie.

OIIK-1.¥.1

B kakux emunuriax cucrembl CU m3MepsieTCs 3/eKTpUYecKass eMKOCTb U
JA3JIeKTpUYeCcKasi TPOHULAeMOCTb CpeJibl?

OIlK-3.3.1

HasoBuTe, Kakve BenMuMHBI HEOOXOAWMO W3MepUThH Mpubopamu Asist
pacueTa S3HepPruu CUCTeMbI IJIOCKOTO 3apsDKeHHOr0 KOHZIeHCaTopa.

OIlK-3.3.1

PaccuuTaniTe HanpspKeHHOCTh M TTOTEHLMA 3/IeKTPOCTaTUUeCKOro ToJis B
LIeHTpe KBa/ipaTa, B BepLIMHAX KOTOPOTO HAaXOZSATCA YeTbIpe OJMHAKOBBIX
TOYeYHbIX 3apsza 1o 2 HKJ1, ecim ctopoHa KBazipara pasHa 10 cm.

OIIK-1.¥.1

10

Onpepenute, Kakue U3MepuTe/ibHble TpPUOOpPBI  TIOTpeOyroTCS U
paccuMTaiiTe WX OXWJaeMble TIOKA3aHUs [T OrnpefiesieHus paboThl,
COBepIIaeMOH T0JIeM MpH NepeMeleHnH 3apsija 5 MKKi Mexxay Toukamu ¢
Pa3sHOCTBIO0 NOTeHMaIoB 12 B.

OIIK-3.Y.1

11

Ornipefieniite  3apsifi TIJIOCKOTO  CAHOJSHOTO (€=7) KOHjJeHcaTtopa C
omaae0 mwiactid 50 cM? U pacCTosiHUeM MeXAy HUMU 1 MM,
TMO/IK/IFOUEHHOTr0 K UCTOUHHKKY NOCTOSTHHOTO HarnpsbkeHusi 100 B.

OIIK-3.¥Y.1

12

BbIunc/iuTe HarpsKeHHOCTh TI0/1S1 PABHOMEPHO 3apsKeHHON 0eCKOHeUHOM
TJIOCKOCTH C TIOBEPXHOCTHOU IJIOTHOCTBIO 3apsza
2 HKn/M2 Kakve wu3MepuTe/bHbIE [aTUMKKA TIOZOIUTM Obl  fjist
9KCITIepUMEeHTaIbHOM (hHKCAI[UM 3TOTO TOJIsI?

OIIK-3.¥.1

13

Ha3oBuTe  OCHOBHble  TapamMeTpbl  W3MepHUTe/NbHbIX  TpHUOOpPOB,
HeOOXO[MMBIX [JIi 9KCTIepUMEHTa/lbHOM TpOBepKH 3akoHa Owma s
TIO/THOM 1IeTH.

OIIK-3.3.1

14

PaccuuraliTe, Kak W3MeHSTCS TIOKa3aHWs WJeaNbHOTO BOJIbTMETpa,
MOAK/IOUEHHOTO K K/leMMaM MCTOYHMKA TOKa, eC/id YBEeJIMUUTh BHEIIHee
COTIPOTHBJIEHUE LIETH.

OIIK-3.¥.1

15

Onpepenute, Kak BbIOpaTb ONTHUMAaJbHYIO 3/IEKTPUYECKYIO CXeMy W
npuOOpel /1T U3MEPeHHs  y/IeIbHOTO — COTIPOTHBJ/IEHWST — TOHKOTO
MIPOBO/HUKA.

OIIK-3.Y.1

16

[TokakuTe Ha MpUMepe MOCTOBOM CXeMbl YUTCTOHA, KaK MPUMEHSIeTCs
MeTos,  0a/aHCMPOBKM  MOCTa  [ijii  OTpejie/ieHus  HeW3BeCTHOTO
CONPOTHUBJIEHUS.

OIIK-3.Y.1

17

OueHuTe, KaKk HW3MEHWTCSl TOTPEIIHOCTb W3MEpPeHHsl 3JIeKTPUYeCKOro
COTNPOTUB/IEHUSI TIPOBOJHUKA, €C/JIM TIPUMEHUTb MeTOJ, amrepMeTpa-
BOJIbTMETPA BMECTO MCIO/b30BaHUsI LIM(POBOT0 OMMETPA.

OIIK-3.B.1

18

Uccnepyiite 3aBUCMMOCTH TI0JIE3HOM MOL[HOCTH, BbIJeIsieMOM Ha
BHEIIHEM COMNPOTUB/IEHWH, OT BeJWYMHbI 3TOT0  COMNPOTUBJIEHUSI.
BriBesiiTe yc/ioBUe, TIPU KOTOPOM 3Ta MOLJHOCTb IOCTUTaeT MaKCUMyMa.

OIIK-3.B.1

19

PaccuuraiiTe cumy TOKa KOPOTKOTrO 3aMblKaHusi McTouHuka ¢ 3C 12 B,
eCJ/Iv MPU TIOAK/IIOUeHUH K HeMy pe3UCTopa C CONpoTuBieHreM 5 OM cunia
TOKa B LIeNU cocTaBisieT 2 A.

OIIK-1.¥.1

20

Paccuuraiite KIIJI ucrounnka Toka ¢ 3AC 12 B u BHyTpeHHUM
cornpotyussieHreM 1 OM, ec/iv OH NUTaeT BHEIIHIOHO Liellb CONPOTUB/IEHEM
5 Om.

OIIK-1.¥.1




21

OueHuTe  OTHOCHUTENBHYIO  TOIPELIHOCTb  BBIYMC/IEHWS  TeIUIOBOU
MOLIHOCTH, BbIle/IIEMOM Ha pe3uCTope, ewId CHla TOKa H3MepeHa
aMIiepMeTpoM C TOYHOCTBIO 1%, a HampsbkeHUWe BOJIBTMETPOM — C
TOYHOCTBIO 2%.

OIIK-3.B.1

22

Cdopmymupyiite 3akoH bruo-CaBapa-Jlanaca 1 3aKkoH Amriepa.

OIIK-1.3.1

23

Haiite  ompefiesieHe  sBIEHUSI  37IeKTPOMAarHUTHOW  WHAYKIUM U
chopmynupyite 3akoH Papazesi.

OIIK-1.3.1

24

[MpoaHanu3upyiiTe  XapakTep  [BW)KeHUs  3apsDKeHHOM  YaCTHULIbI,
BJ/IeTaloIleil B OAHOPOJHOe MarHUTHOe TIojie TIOJ, OCTPbIM YIJOM K
CUJIOBBIM JIMHUSIM.

OIIK-1.¥.1

25

CpaBHUTe MarHUTHbIE CBOMCTBA Jua-, Mapa- U ¢eppoMarHeTUKoB. Kak oHU
BeAyT ce0si TP TIOMEIEHWM BO BHeEIlHee HeOJHOPOJHOe MAarHUTHOe
roJie?

OIIK-1.¥.1

26

B kakux epuHuniax cucrembl CU usMepsieTcsi MarHuTHas WHAYKLUSA,
MarHUTHBIA MMOTOK ¥ UHAYKTUBHOCTh KOHTYypa?

OIlK-3.3.1

27

Ha3oBuTe OCHOBHbIE METO/bI W TPHUHLMIBI  3KCIIEPUMEHTA/ILHOTO
HabsrogeHusi apdekra Xosia B MPOBOAHUKAX U TIOTYITPOBOJHUKAX.

OIIK-3.3.1

28

[TokakuTe SKCrepUMeHTalbHbIA aIrOPUTM OMpe/ie/ieHUs HarnpaB/eHUs
VHAYKLMOHHOTO TOKa C TOMOIIbI0 TMpaBwia JleHua (Mpy BJBUraHUU
MarHuTa B KaTyLIKY).

OIIK-3.Y.1

29

OrneHUTe MOrPelIHOCTh 3KCIIePUMEHTAJbHOTO0 pacueTa MHAYKTUBHOCTU
peasbHOTO COJIeHOW/lJa KOHEYHOW [JIMHbI, €eCJU TPUMEHHUTb K HeMy
dhopmyny asisi 6eCKOHEUHO JJTMHHOTO COJIEHOU/A.

OIIK-3.B.1

30

UccnenydiTe  3aBUCHMOCTb, TIPeACTaBIEHHYIO TieT/iel TucTepesuca
¢deppomarHetika. Kak Ha OCHOBe IUIOLa/i TMETAM OLeHWTh paboTy Ha
repeMarHM4rBaHue obpasia?

OIIK-3.B.1

31

PaccuuTanTe MarHMTHBIM MOMEHT KPYroBOro BUTKa paguycom 10 cm, ecin
Cu/ia TOKa B HeM cocrasiisger 2 A.

OIK-1.¥.1

32

PaccuuTanTe WMHAYKLMIO MarHUTHOTO MOJSI B LIEHTPe KPYrOBOTO BUTKa
paguycom 5 cMm, TIo Kotopomy TeueT TOK 10 A. Beigenure nusmepuresibHbie
3a/lauM /i SKCIepUMeHTa/IbHOM NTPOBEPKU pe3yJibTara.

OIIK-3.¥.1

33

Ornpefienute cuiy, C KOTOPOM OJHOPOJHOE MarHUTHOE TOjie MHAYKLeH
0.1 Tn pelicTByeT Ha MpPsSIMOM TIPOBOJHHUK AJMHOM 20 CM C TOKOM 5 A,
pacro/ioKeHHbIN 1o, yriaoM 30° K TUHUSM T10/Is1.

OIIK-1.¥.1

34

Paccuurante 3/IC WMHAYKUMW, BO3HUKAIOLIYK) B TIPOBOJIOUHOM paMKe
nomazbio 100 ¢m?2, eci MPOHU3bIBaKOILee eé MarHUTHOe Tiojie yObIBaeT
co ckopocteio 0.05 Tn/c.

OIIK-3.Y.1

35

Paccuuraiite 3/1C caMOMHAYKLMY B KaTyllKe UHAYKTUBHOCTbIO 50 MI'H
TIpY paBHOMEPHOM yObIBaHMM CHyThl TOKa OT 10 A 1o 2 A 3a 0.1 c.

OIIK-1.¥.1

36

Cdopmynupyiite CUCTEMY ypaBHeHUH MakcBenna
3/IeKTPOMarHUTHOTO T10Jisi B UHTeTrpasibHOW dopme.

ISt

OIlK-1.3.1

37

OOBsicHUTe TIOHATHE «TOK CMeIleHWs» M (U3HUUECKYI0 TPUYMHY, 10
KOTOpO#i 970 noHsTHe Ob110 BBeAeHo [x.K. MakcBesiom.

OIK-1.¥.1

38

Ha3oBuTe OCHOBHBbIE T[1apaMeTphl, OIMUCHIBAIOIINE TaPMOHUYECKYIO
3/IeKTPOMAarHUTHYIO BOJIHY ([/IMHa BOJIHBI, YaCcTOTa, )a3oBasi CKOPOCTh).

OIlK-3.3.1

39

Beibepute crocob W cpeicTBa W3MepeHWN /IS KCTIEPUMEHTabHOTO
TIO/ITBEPIKAEHHs CYII[ECTBOBAHHUS 3/IEKTPOMArHUTHBIX BOJIH (ombIT I'epiia).

OIIK-3.Y.1

40

[Maiite onpezesieHre TOHATHIO KOTepPeHTHOCTH BOJIH U HAa30BUTE YCJIOBUS,
HeoOXoquMble /I HaOJIIO/IeHUS] CTAlMOHAPHOW HHTep(epeHI[HMOHHON
KapTHHBI.

OIlK-1.3.1

41

Cdopmynupyiite npuHimn ['toiireHca-dpenHerns.

OIIK-1.3.1




42

Cdopmynmupyiite moHsaTHE gucriepcud  cBeta. OObBACHUTE B UeM
3aK/IF0UaeTCsl pa3/inuyrie MeXXy HOpMaJbHOM U aHOMAaJIbHOM JIMCIIePCHEH.

OIIK-1.3.1

43

[Tpoananu3upyiite audpakLyMoHHYI0 KapTuHy ®PpayHrodepa Ha oOfHOU
mend. OT Kakux (M3UYecKrx MapamMeTpoB 3aBUCUT YIJIOBOE I0JIOXKEeHUe
JUPPaKLMOHHBIX MUHUMYMOB?

OIK-1.¥.1

44

CpaBHI/ITe XdPaKTePUCTHUKHK €CTeCTBEHHOI'0, YaCTUYHO IMOJIAPXM30BAHHOI'O U
TJIOCKOITOJ/IAPDHU30BAHHOI'O CBETd. OOBACHUTE CYTb 3dKOHd Martoca.

OIIK-1.¥.1

45

OOBsACHUTE MpUUNHY BO3HUKHOBEHUA 0OBLIKHOBEHHOT'O nu
HeOOLIKHOBEHHOI'O ]'Iy‘—IEI‘/JI IMpHU ABJIEHUH I,E[BOI‘/JIHOI“O JIy4yeripejioMJ/IeHUdA B
ONTHYECKH aHU30TPOIIHBIX KPHUCTA/l/IAX.

OIIK-1.¥.1

46

B kakux egunuiax cuctembl CY M3MepsieTcsl orTUUecKasi pa3HOCTb X0Za U
KAaK BBIUMCJISIETCS pa3peliaroiasi ClioCOOHOCTh MUGMPAKLIMOHHOW PeLIeTKH?

OIIK-3.3.1

47

Ha3zoBuTe METO/[bI 3KCIIEPUMEHTA/TBHOTO TIO Ty YeHHUST
TJIOCKOTIO/ISIPU30BAaHHOTO ~ CBeTa,  MCIOJb3yeMble B ylabopaTopHOM
MIPaKTHKe.

OIIK-3.3.1

48

HasoBuTe onTuueckne cpefcTBa M CUCTeMbl  (TIO/ISIpH3aTOpBI,
KOMIIeHCaTOpbl), NpHUMeHsieMble [/Is1 aHalu3a COCTOSIHUS TOJIsIpU3aliuu
CBETOBOrO ITyuKa.

OIlK-3.3.1

49

Onpepenute TIOPSIIOK AeWCTBUM [/t SKCIIEPUMEHTAIbHOTO pacyueTa JI/TUHEI
BOJIHbI CMEKTpasbHOW JIMHUW TIPU TIOMOIIM TOHUOMETpPa W MPO3PauHOM
I(paKIMOHHON pelleTKH.

OIIK-3.¥Y.1

50

[Mokaxkute, Kak cGhOpPMyIUpPOBaTh 3afiauy [Jig SKCIIepUMeHTaTbLHOM
TIPOBEPKH BBITIO/IHEHHS 3aKOHa bprocTepa npu naZieHUu CcBeTa Ha IpaHuLly
pasfiesia BYX JAU3IeKTPUKOB.

OIIK-3.Y.1

51

I/Iccne,qyf/’lTe, KdK CKdXKeTCsd Ha TOYHOCTH KOCBEHHOI'0 M3MepeHHs O/IWMHBI
CBETOBOM BOJIHBI C TTOMOIIbBHO 6I/IHPI/13MLI CDPEHEJIH HETOYHOCTbL B
HN3MepPEeHHH PACCTOAHUA MeXQYy MHHMMBIMHU KOI'epeHTHBIMKY MCTOUHHWKAMMH.

OIIK-3.B.1

52

PaccunraiiTe ONTUUECKYHO pPa3sHOCTb XOZA JABYX KOT€PEHTHBIX CBETOBBIX
BOMH yHOM 600 HM, eciM Ha SKpaHe B TOUKe MX Ha/IOXKeHUs
HabJsrofiaeTcsi TpeTril MHTepQepeHLIMOHHBIN MaKCHMYM.

OIIK-1.¥.1

53

OueHWTe MOrPelIHOCTh BBIYMC/IEHUS pafuyca KPUBW3HBI JIMH3bl U3
yCTaHOBKHM [ijis1 Habumro/ieHust Kostel] HbloTOHa, ec/iv paguyc 5-ro TeMHOTO
KOJIbL]a M3MepPeH PaBHbIM 2.5 MM, a yIMHa BOJIHBI cBeTa 500 HM.

OIIK-3.B.1

54

PaccuuTaiiTe nepuof, AudpaKLMOHHON pellieTKU, eciu AudpaKLIMOHHBIN
MakKCUMyM BTOPOTO TIOpsifiKa /il MOHOXPOMAaTH4eCcKOro CBeTa C JJIMHOU
BoHbI 500 HM HabsrogaeTcs o, yriiom 30°.

OIIK-1.¥.1

55

BbibepuTe MaTeMaTUUYeCKWH amrapar M pacCudTaiTe yroa Judpakiivu,
COOTBETCTBYIOLLIMM TJIaBHOMY MAakKCMMyMy TpeTbero mopsiika [Jisi
MOHOXpoMaTuueckoro ceta (A = 400 HM), Majaroiiero HOpMaabHO Ha
peLIeTKY C MePUOIOM 2 MKM.

OIIK-3.¥.1

56

Paccuuratite VHTEHCHUBHOCTb TJIOCKOIIOJIIPU30BaHHOI O CBeTa,
MpoLIe/ILIero yepe3 aHaau3arop, €eCcad Yroja MeXAy TIJIOCKOCTSIMU
MoJsipyu3alMy  [oJigpyU3aTopa W aHajausaropa  cocrasiasier  60°.
VIHTeHCUBHOCTh TAa/lalollier0 Ha [O/SIpYU3aToOp ecTeCTBEeHHOTo CBeTa

paBHa Io.

OIIK-1.¥.1

57

PaccuuTaliTe, Ha KakoW yroyl OTKJIOHMUTCS Jy4 CBeTa IPU MPOXOXKJEeHUU
yepe3 CTeK/ITHHYIO TpU3My C mpeaoM/sirolum yriom 30°, ecid ay4
rajZiaeT Ha IpaHb IIPU3MbI IeprieHJuKyIapHO. [lokas3arens mpenoMseHUs
CTeKJ/Ia IIPUHATh paBHbIM 1.5.

OIIK-3.Y.1

58

PaccuuTanTe moctosiHHyr0 Beppe s auamarHeTvika, eCld MpU JJIMHE
obpa3iia 5 cM ¥ MarHUTHOW WHAYKIMK BHelHero mosist 0.2 T miockocTb
T10/1IpY3aLy NPOX0/dIlero ceeTa nopopaynsaercs Ha 10°.

OIIK-3.B.1




PaccuuraliTe  a3oByl0 CKOPOCTb  3/IeKTPOMarHUTHOM  BOJIHBI B
59 | HemarHUTHOU cpefe (pU=1), AuWAIeKTpUUecKas MpoHHIlaeMocTh Kotopou | OIIK-1.Y.1
e=4.

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

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

[TpuMepHbIii NepeueHb TeM [i/1s1 BBINOJHEHHSI KyPCOBOT'O MPOeKTa/ KypCOBOU

Ne /1
paboThI

YuyeOHBIM IJTAHOM He TPelyCMOTPEHO

Bormpocel  A/is1  TIpOBe/leHHs] TIPOME)KYTOUHOM aTTeCcTaid B BHJE TeCTHPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.

Tabnwvia 18 — ITpuMepHbIii IlepeueHb BOITPOCOB /il TECTOB

No . Kop
[IpuMepHBbIl IepeyeHb BOMPOCOB /11 TECTOB
/i WHAMKATOpa

Kakasi Oyzer TpaeKTopus y 4YacTHIbI, ABWKYIIEHCS DPAaBHOMEPHO C
MOCTOSTHHBIM T10 BeJINYMHE YCKOPEHUEM.

1) Ilpsimast mMHUA

1 | 2) Jluaus c ieperubom OIlK-1.¥.1
3) ITapabosna

4) OKpY>KHOCTh
Otsert: 4

Onpepenure, Kakasi W3 IpeJCTaB/eHHbIX (PMU3UYECKUX BeJIUYMH HMeeT
eIMHHULly U3MepeHus], COBNAJAoIYI0 C eJUHULIeN U3MepeHUs] CUJIbIL.

1) Ummynibe

2 | 2) Yckopenue OIIK-1.3.1
3) Bec

4) YroBasi CKOpOCTb
Otser: 3

Yro mpou30iET rocsie abCoMOTHO HEYTIPYTOro y/iapa YacTUL] MacCaMH m;
= 4m, ¥ C KUHeTUUeCcKuMu 3Heprusimu T, = 6T,. Uactuija ¢ mMaccoit m,

JiBATrajzach BIpaBO, a 4YacTULla C MacCOd m, — HaBCTpeuy uvacTulle C
Maccou m,.
3 | 1) YacTuiiel OyayT ABUTaTHCS BIIPABO OIlK-1.¥.1

2) Equnast yacturia OyJeT ABUraThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIOJIOXKHBIE CTOPOHBI
OrtgerT: 2

[TpoaHanusupyiite, KaKO OTBeT SIB/SeTCS NIPaBUIbHBIM Ha Borpoc: «UeMy
paBHa CyMMa BHYTPEHHMX CWJ, JeHCTBYIOIIUX MeXAY TeJaMu 3aMKHYTOU
MeXaHUUeCKOW CUCTEeMBI?»

1) VI3meHeHNIO SHepPryuy CUCTEMBbI

2) Hymo

3) I3MeHeHuIO UMITyJ/IbCa CUCTEMBI

4) YCcKOpeHHIO 11eHTpa MacC CUCTeMbI

Ortser: 2

OIIK-3.B.1




Uro mpou3oiiieT C MOMEHTOM WHEPLMM CBUHIIOBOTO LIWIMH/pPA
OTHOCUTEJIbHO OCH, COBMAaJaroliel C ero TreoMeTpUUecKOr OChbIO
CUMMEeTPUH, eC/TU LIWIUHAD CIUTIOLIUTG B JUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHUTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-3.B.1

YKaxuTe BepHYI 3aluCh ypaBHeHUs [AWHAMUKU BpalllaTebHOro
JBIDKEHUSI.

DM=Jw

2)e=M/]

3)M=L-w?

4) L =r-p-sina

Otser: 2

OIlK-3.3.1

YKaxkute, yeMy paBeH MOMEHT WHEPIMM TOHKOro oOpyda Maccod m u
paauycar.

1) J=m-1%12

2)J=m-1%2

3)J=m-1%3

4)J=m-r?

Otsert: 4

OIIK-1.3.1

Bribepute ¢pa3y, COOTBETCTBYIOIIYIO T€pBOMY 3akoHy HbIOTOHa:
«[1epBbiii 3akoH Hbl0TOHA yTBEp)KJaeT...»

1) ®akT cyiecTBoBaHUS aOCOMFOTHOTO JBM)KEHUS

2) Cy1iecTBoBaHMe UHePLMA/IbHBIX CUCTEM OTCUETa

3) ®aKT cyuiecTBOBaHUsI HeMHepL[MabHbIX CUCTeM OTCUéTa

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

OtBer: 2

OIIK-1.3.1

PaccuuraiiTe BenMuUMHY MOJy/as MakKCMMalabHOU BeJIMUMHBI yCKOPEHUs
TOYKH, ABW>KEHHE KOTOPOU OMUCHIBAeTCS ypaBHeHHEM X = 3c0s(2t — 1) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-3.3.1

10

Bribepute ¢dopMyny, ornpezessiolnyl0 BelUMurdHy (ha30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3v=kA

4 v=wk

OrtBeT: 4

OIIK-3.Y.1

11

PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBATWBHOW CHJIbI TI0 3aMKHYTOU
TpaeKTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHUT OT yObUIM TIOTEHIIMATLHOW SHEPTUA

2) IlponopiioHanbHa NpUpPALLEHUI0 KWHETUYEeCKOW SHEPrun

3) PaBHa HyJt0

4) 3aBUCUT OT CKOPOCTH JBW>KEHUS

Otsert: 3

OIlK-3.3.1




12

Kakasi 13 mepeunc/iieHHbIX (U3WYECKUX BeIUUMH HWMeeT pPa3MepHOCTb
(xr-m)/c??

1) MoMeHT cuJbl

2) MoMeHT uHepLUU

3) MomeHT umy/ibca

4) Cuna

Otsert: 4

OIlK-1.3.1

13

Korpa TanreHiuanbHOe yCKOpeHUe paBHO HYJIHO, @ HOpMa/IbHOE YCKODeHHe
TIOCTOSIHHO, TO TaKoe /IBW)KeHHe Ha3bIBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM NPSIMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM TPSIMOJIMHEMHBIM

4) PaBHOMepHBIM BpalljeHUeM

Otsert: 4

OIIK-1.3.1

14

Bribepute mpaBwibHBIA OTBeT. Kak W3MeHsIeTCS MOAYJ/b CKOPOCTH TIPH
TMIPSIMOJTMHEMHOM [IBWDKEHUH, eC/Id 3aBUCUMOCTD MPOM/IEHHOTO Te/loM MyTH
OT BpEMEeHU 3a/jaHa ypaBHeHueM: S = 4 + 15t + t3?

1) Y6biBaer

2) Ilpoxoaut yepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs NOCTOSIHHBIM

Otsert: 3

OIIK-3.3.1

15

Kak BbruncsisieTcss MOMEHT UHepLIMK MaTepuaibHOU TOUKH?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OrTBeT: 4

OIIK-1.¥.1

16

Kak cooTHOCATCSI MOMEHThI MHepLMH AWCKa Ja v muivHipa Ji, KOTopble
VMeIOT PaBHbIe MacChl U paZiuyChl?

1) Ja=Ju

2)Jpo > Jn

3)Jo>2-Jyg

4)Jp > Ju/2

OrtgeT: 1

OIIK-1.3.1

17

Haiimute oTHOIIeHWe Mpowu3Be/ieHHbIX paboTr (A,/A,), ecmu ABa JUCKa C
paBHbIMU MaccaMu U paguycamu R; u R, (R; = 2R,) packpyuuBatoT u3
COCTOSIHUS MIOKOS 10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEM.

N1

2)3

3)4

4)5

Otser: 3

OIIK-3.Y.1

18

Kakoi1 yuéHsIi1 co3zan criequaabHyr0 Teopuro oTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILTENH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-3.Y.1




19

Bribepute ypaBHeHHe, OMUCHIBAIOIIee TapMOHUYECKHe KOleOaHusl.
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)

OrtgeT: 2

OIIK-3.3.1

20

[Ipoananu3upyiite, NMpM KAakKOM YyCJIOBUM B CHCTeMe, COBepLIarolen
BBIHY)KZIEHHbIe KojiebaHus, Oyzer HaOmogaThCs pe3oHaHC (w, —
CcoOCTBeHHasl UaCTOTa, ( — YaCTOTa BBIHY>K/[AFOITIeH CHJIbI)?

1) o >> o,

2) ® > w,

3) R,

4) o <<,

Otser: 3

OIIK-1.3.1

21

Bribepute, kKakas (u3nueckas BeJIMUMHA W3MEHSIETCS T0J] BO3ZEHCTBUEM
CWJIbI Ha TeJIO COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT WHepIuu

OtBer: 2

OIlK-1.3.1

22

Bribepute, B Kakod cucTeMe Tes TIOJIHBIA MOMEHT HMMITYJ/IbCa OCTAeTCs
MOCTOSTHHBIM.

1) 3amKHyTOM

2) HezaMKHyTOW, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

3) He3amMkHyTOH, Iie CcyMMa MOMEHTOB BHEILITHUX CHUJI IOCTOSTHHA

4) He3zamkHyTOU

Ortser: 1

OIIK-1.3.1

23

Ykaxure, paboTa Kakod W3 Tepeuuc/ieHHbIX CHJ paBHAa HYJO TIpU
3aMKHYTOU TPaeKTOPUU IBWKEHUS Tesla.

1) Bsizkoro TpeHus

2) Cusibl TpeHUs KaueHust

3) TaroteHus

4) Cusbl TpeHUs CKOJIbXKeHUsI

Ortsert: 3

OIIK-3.3.1

24

Uemy paBHa BelM4MHa YCKOPeHHUs CBOOOJHOTO TajieHHst g Ha BBICOTe Ha[
TIOBEPXHOCTbI0 3eM/IM, PaBHOW pajuycy 3emnu? BenuuuHy g BOMM3U
NIOBEPXHOCTY 3eMJ/IM NPUHATL 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-1.3.1

25

[TpoaHanu3upyliTe, Kak U3MEHHUTCS TepU0/, KoebaHW MaTeMaTHuecKoro
MasiTHUKa, eC/iu [/IMHY ero roJjiBeca yBeJW4YUTh B 9 pas, a Maccy rpysa —
YBeJIMUUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YMeHbIIUTCS B 2 pa3a

4) YMmeHbIiTcs B 4 pasa

Ortser: 1

OIIK-3.Y.1




26

OueHuTe 371€KTPOEMKOCTh IIOCKOTO BO3ZAYLIHOIO KOHZEHCaTopa, eCc/Iu
pacCcTosiHUe MKy ero 0OK/IaJKaMH yBeJuuuTh B 9 pa3, a 00/1acTh MeXy
00K/Ta/TKaM¥ 3a/TUTh JUCTU/UTUPOBAaHHOM BoJioH (& = 81).

1) YmenbimTCs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuurcs B 12 pa3s

Otser: 3

OIIK-1.¥.1

27

Ha3zoBuTe BemiecTBa, KOTOPbIe MPU OOBIUHBIX YC/IOBUSX TPAaKTHUECKH He
TIPOBOJST 371eKTPUYECKUI TOK.

1) IlpoBogHUKU

2) [TonyripoBOAHUKY

3) [lnatuHa

4) Jru3neKTpuKu

Otsert: 4

OIIK-3.B.1

28

Kak HaripaB/ieHbI CH/IOBbIE JIMHUM HArpsDKEHHOCTU 371eKTPOCTaTUYeCKOro
T10Ji51, CO3/IaHHOTO TOYEUHBIM OTPHUILIATe/IbHBIM 3apsiioM?

1) 3akpyuuBaroTCsi BOKPYT 3apsija

2) K 3apsigy

3) 3akpyurBarOTCS BOKPYT 3apsifia 10 YaCoOBOW CTpeJiKe

4) 3aKpyuMBarOTCSI BOKPYT 3apsi/ja MPOTUB YaCOBOM CTPEKH

Otser: 2

OIIK-3.B.1

29

MoXeT /i1 YacTHIla UMeTh 3apsi/i, BeJIMUMHA KOoToporo B 1,5 pa3a 6Goibiie
37IeMeHTapHOoro 3apsija’?

1) Moxet

2) Het, He MmoXxeT

3) MoxeT, HO TOMBKO eC/M 3apsiJ, OTPULIATe/TbHbIN

4) MoxeT, HO TOJIKO eCJTH 3apsif] TI0JIOXKUTe/TbHbIN

OtBer: 2

OIIK-3.3.1

30

Uemy paBeH IOTeHLMa 3/IEKTPUYECKOI0O NoJIs?

1) IoTeHIManbHON SHEPrUM €AUHUYHOTO TIOJIOKUTE/ILHOTO 3apsiia WiIu
OTHOILIEHUIO NOTeHLWaTbHOW SHePrUU K 3apsiay

2) Pabore cum mojs TO TepeMeIIeHUI0 eJUHUYHOTO TI0JI0KUTETbHOTO
3apsijia U3 IaHHOW TOYKH 1107151 B 6€CKOHEUHOCTh

3) Cusie, AeucTBYOLLel Ha 3apsif], MIOMellleHHbIN B JaHHYI0 TOUKY T10JIsI

4) KuHeTH4eCcKOW 3Hepruyd NMpoOOHOT0 TOUEUHOTO eJUHHUYHOTrO 3apsijia B
JJAHHOM TOUKe TI0JIst

Otser: 2

OIIK-3.B.1

31

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

2) R = Q/I2-At

3)j=0o'E

4)R =P/

Otsert: 3

OIIK-3.B.1

32

Haligute npaBuibHOe Ha3BaHUe [jis1 BEKTOPHOM CU/IOBOW XapaKTePUCTUKHU
3/1eKTPOCTaTUUeCKOTO TOJIS.

1) IMoTeHuuman

2) HanpspkeHHOCTD

3) Nnpykuus

4) 3apsn

Ortser: 2

OIIK-1.3.1




33

OueHnTe, KaK M3MEHUTCS CWIa 3/eKTPOCTaTUUeCKOr0 B3auMOJeHMCTBUS
JIByX TOUEUHBIX 3apsifioB, €CIM OJWH W3 HUX yMeHbLIUTb B 4 pasa, a
pPacCTOsTHUe MeXX/1y HUMHU YMEHBIIUTh B 2 pasa.

1) YmenbimTcs B 8 pas

2) YMeHbLIUTCS B 2 pa3a

3) YMeHbiuTCs B 16 pas

4) He usmeHuTcs

Otsert: 4

OIIK-1.3.1

34

Ouenure, Kak 3aBUCUT 3JIeKTpUYeCKass NPOBOAWMOCTb IPOBOJHUKA OT
TIPUIO’KEHHOU K HeEMY pa3HOCTH MOTEHLUAJIOB.

1) TIpssMo mponoOpLMOHATBHO

2) Ilpornop1iMoHaabHO CTeNeHW OT Pa3HOCTH MOTEHIMA/I0B

3) [IponopioHanbHO KBaAparty

4) He 3aBUCUT

Otsert: 4

OIlK-3.3.1

35

YKakuTe (QU3NUYECKYH0 BeIUUMHY, KOTOpasi HMeeT Ty JKe eJWHHULY
V3MepeHUs], UTO U HarpsDKeHHe.

1) HampsokeHHOCTD

2) [IpoBoAMMOCTB

3) 34C

4) ConpoTuBeHye

Otsert: 3

OIIK-3.3.1

36

Kak Ha3biBaeTCsi BeJTMUMHA HaMpsDKeHHOCTH T0JIsl, eC/TM HaMarHUUeHHOCTh
deppomMarHeTHika obpalrjaeTcsi B Hy/lb M HaMpsDKeHHOCTh T10J1s1 HallpaB/ieHa
TIPOTUBOIIO/IOXKHO TI0T0, BbI3BaBIlleMy HaMarHUUMBaHUe?

1) I'ucrepesrcom

2) KospuutuBHOM cunon

3) [Monspusaiueii

4) MarHuTo/IBWxXy1llel CUI0n

Otser: 2

OIlK-1.3.1

37

OreHuTte, MO Kakoi TpaeKkTopud OyzeT ABUraTbCsi B MarHUTHOM II0e
YyacTULla, JieTsllass C MOCTOSIHHOM CKOPOCTBbHO BO/b JIMHWUM MarHUTHOU
WHAYKLUU?

1) OKpy>KHOCTb

2) Ilpsamas

3) OBanoup,

4) Dnnuric

Otser: 2

OIlK-1.3.1

38

B kakux efuHuLIaX W3MepsieTCsl HalpsPKeHHOCTh 3/IeKTPAYeCKOro TMoJs?
1) A/m

2) B/m

3) Kn

4) Tn

OrtBerT: 2

OIIK-3.B.1

39

YCTaHOBUTE COOTBETCTBHE MEX/Yy MaTephajioM I[POBOJHUKA U €ro
3JIEKTPOINPOBOIHOCTHIO:

Marepuan SneKTporpoBogHOCTh (g, 1/(OM-cM)
A) Mertann 1) >10-15- 1010
B) IMonyTipoBOfHUK 2)1071°-103
B) [Iv31eKTpUK 3) 104 - 108
OtBeT: 1-B,2-B5,3-A

OIIK-1.3.1




40

OueHunTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPaKeHHsI () CBeTa?
1) a>>@

2)a>@

3)a=¢

Hoa<e

OrtBeT: 3

OIIK-3.Y.1

41

[TpoaHanu3upyiite, uemMy paBeH aOCOIOTHBIM TOKa3aTe/b MPeIOMJIEeHHUS
cpefbl C [JU3JIEKTPUUECKOM TPOHHML@eMOCTbI0 € = 16 W MarHuTHOU
TPOHULIAeMOCTBIO0 | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBeT: 3

OIIK-1.3.1

42

YKaxkuTe siBlieHHe, KOTOpOe UMeHyeTcsl uHTepdepeHLveii BOTH?

1) OrubaHue BO/THaMU TIPEISTCTBUN

2) HanoxxeHue ApyT Ha pyra BOJIH, UAYIIUX OT KOT€PEHTHLIX NCTOUHUKOB
3) OTK/I0HEeHWe BOJIH OT MepBOHAYaIbHOI0 HarlpaB/ieHUs1 PACIIPOCTPAHEeHHs
TIpU Tiepexo/ie U3 OHOM Cpe/ibl B APYTYIO

4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT JIJTUHBI BOJIHBI

OtBer: 2

OIlK-3.3.1

43

[TpoaHanu3upyiTe, KaKuM J0/DKeH OBbITb YToJ TajieHusi CBeTOBOIO JIyua,
4yTOOBI OTPA>KEHHBIH JTyY COCTABJISIT C TIaJAroIuM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otser: 3

OIIK-1.3.1

44

OueHrTe ONTHUYECKYHO AJMHY TyTH L W3 OJHOW TOYKU B APYIYIO, eC/u
pPacCTOssHUe MeXXJy ABYMsSI TOUKaMH IMPO3PAuyHOM JU3/IeKTPUUYECKOW Cpeibl
S = 4 m. [1okasaresib npesioM/ieHus cpebl n = 1,5.

1)5m

2)6m™m

3)7 ™

Hllwm

Otser: 2

OIIK-1.¥Y.1

45

[nisi 0OBsICHEHUsS] KaKOTO SIB/IEHUSI MOXXeT ObITb HCIIO/b30BAH TIPUHLUI
I'onrenca-®penens?

1) KorepeHTHOCTb

2) Audpakuys

3) [Monsipuzanus

4) KoprycKynsipHO-BOJTHOBOU 1yainu3M

Ortser: 2

OIIK-1.3.1

46

[TpoaHanu3upyiiTe, ueMy paBeH Mepyo/ pelleTKU, Koraa AudpakivoHHast
peweTtka cozepxut 200 [ITPUXOB HA MUUTUMETD.

1) 100 MM

2) 500 MKM

3) 200 MmKkm

4) 5 MKM

Otsert: 4

OIIK-3.Y.1




47

[MpoaHanu3upyiiTe ~ UHTEHCMBHOCTH  CBeTa MpU  HHTepdepeHIur
O/IMHAKOBBIX BOJIH C WHTEHCHBHOCTHIO | OT KOrepeHTHBbIX WCTOYHUKOB B
TOUKe, B KOTOPOU pa3HOCTb (a3 paBHa 2:'N (N =0, 1, 2, ...)?

1) 4-1

2) 31

3)1

40

OrtgeT: 1

OIIK-3.Y.1

48

YTro W3 TEepeunrcIeHHOTO SIB/ISIeTCS OCOOEHHOCThIO CH/IOBBIX JIMHUH
MAarHUTHOTO TOJIsI?

1) CunoBble TMHUK MarHUTHOTO MOJIs1 BCerJja 3aMKHYThbIe

2) MarHuTHble CH/OBble JIMHUM HAUMHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS Ha JIEKTPUUYECKUX 3apsijax

3) MarHuTHble CWIOBble JMHUM HAyMHAIOTCSI U 3aKaHUMBAKOTCA Ha
MarHUTHBIX 3apsiax

4) MarHuTHble CHWJIOBbIE JIMHUM HAUMHAKOTCSI M 3aKaHYMBAKOTCS Ha
37IeKTPUUECKUX 3apsifiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ|, Kakoll reoMeTpuyeckoil (GUrypoll MOXXHO OIuUcaTh
TPaeKTOPUIO [IBW)KEHMS] 3apsDKeHHOM uacTHLpl, [BUrarolledcss TIoj,
HeKOTOpbIM yrjioM (0° < a < 90°) K IMHUAM MarHUTHOW MHAYKLUHU.

1) OKpy>XHOCTb

2) ITapabosna

3) I'uriepbosna

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OrleHuTe CTereHb TOJApU3al[ii P CBeTa, eC/iM CBET Mpe/CTaB/seT coboi
CMeCh eCTeCTBEHHOIr0 CBeTa C TJIOCKOIOJ/ISIPU30BaHHBIM. VIHTEHCHBHOCTh
MOJISIPU30BAaHHOTO CBeTa B JIyuyeé paBHA WHTEHCUBHOCTU €CTeCTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

OIIK-3.B.1

51

PaccuuraliTe mokasarenb Ipe/iOM/IeHUsI BellleCTBa, €CU CKOPOCTb CBeTa
TpU Tlepexo/ie jiyya M3 BO3[yXa B HEKOTOpPOe Bell[eCTBO yMeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4) 2,2

OTBeT: 2

OIIK-3.3.1

52

PaccuuraiiTe yron Mexay OINTUYeCKUMHM OCSIMU TOJsipU3atopa |
aHanu3aTopa. [Ip¥ TMPOXOXKAEHWMM CKpelleHHBbIX ToJisipu3atopa |
aHa/M3aToOpa MHTeHCHBHOCTb CBeTa YMEHbLIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OTBeT: 2

OIIK-3.B.1




53

[Tpoananu3upyire, KaKk W3MEHUTCS BeMUYMHA MAarHUTHOM WHIYKLIMKA Ha
OCU JUIMHHOIO COJIeHOW/a, eC/lM TOK B HeM YyBeJWuYuTb B 4 pasa, a
IJIOTHOCTb HAMOTKY BUTKOB YMEHBILIUTH B 2 pa3a?

1) YBenuuutcs B 2 pa3a

2) YBenuuutcs B 9 pas

3) YMeHb1IUTCS B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Ortser: 1

OIIK-3.B.1

54

YKaxkuTe, Kakoe TeJlo SIB/IsIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) IMornoiijaeT BCe Majjarolilee Ha Hero U3nyyeHue

2) OTpaxkaeT Bce Mafaroliee Ha Hero u3jiyuyeHue

3) 3nyuyaeT B peHTTeHOBCKOM /iiara3oHe

4) VIanyuaeT B BUJUMOM Juaria3oHe

Ortser: 1

OIIK-1.¥.1

55

Y Kakoro 13 Tes OTpakaTesibHasi CIOCOOHOCTh O/1M3Ka K HYJ/THO?
1) IIpo3pauHoro

2) 3epKasbHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.¥.1

56

Ouenure, BO CKOJIBKO pa3 yBeJWUYWIaCh >SHepreThyeckass CBETUMOCTb
abCo/TFOTHO YepHOro Teja MpH ero Harpeeanuu ¢ T; = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-3.Y.1

57

Beibepure, kakasi popmysna Haubosiee TOUHO OITMUCHLIBAET CIHEKTPAIbHYHO
TUVIOTHOCTh SHEPreTUYeCKOW CBETUMOCTH abCOIFOTHO YepHOTO Tea.

1) ®opmyna Pepmu-/lupaka

2) ®opmyna bose-DiiHiuTelHA

3) ®opmyna I1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sB/sieTCs paBHOBECHbIM?

1) Anbda-, 6eTa-, ramMmma-u3ydeHus

2) TennoBoe H3nyyeHue

3) JlazepHoe U3nyueHre B BUIMMOM U MH(PAKpPaCHOM Jiuaria30Hax
4) TopMO3HOe peHTIeHOBCKOe U3/TyueHre

Ortser: 2

OIlK-1.3.1

59

YKaKdTe 3aKOH, KOTOpbIA OrpefessieT MOJ0XeHWe MaKCHUMyMa
W3/y4aTeslbHOM CrOCOOHOCTU abCOJIOTHO YepHOro Tena TPU 3aJaHHOU
abCoJTIOTHOM TeMriepaType.

1) 3akoH Credana-bosbiMaHa

2) IlepBbIti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-3.B.1




Ykaxxure GopMyiy, orpe/ie/isifollyt0 SHePr1i0 CBEeTOBOIO KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E =h-v OIlK-3.3.1
4)E=hv=hcA
Otsert: 4
[IpoaHanmu3upymnTe, Kak H3MeHseTCs CwWia TOKAa HacbllleHUs IpU
dboTo3(pdekTe B c/ryuae yMeHbllIeHUs] CBETOBOI'O MOTOKA Ma/latoIliero cBeta
TIOCTOSTHHOW [J/IHBI BOJIHBI.
61 1) YmeHbl1aeTcs OITK-3.3.1
2) CHauajia yMeHbIIaeTcs, 3aTeM yBeIMUUBaeTCst
3) CHauasia yBe/IMuMBaeTCs, 3aTeM yMeHbIIIaeTCst
4) CHauasa oCcTaeTcsl IOCTOSTHHOW, a 3aTeM YMeHbIIaeTCs
Ortser: 1
[Ipoananu3upyiite, 4YTO TPOU30UAET C KUHETUYECKOM SHepruen
($0T03/1eKTPOHOB, €/, He MeHsisl YaCTOThI Ma/larolliero CBeTa, YBeJUUUThb
€ro UHTeHCHBHOCTH B 2 pa3sa.
62 1) YmeHbImMTCS B 2 pasa OITK-3.3.1
2) YBenuuuTcs B 4 pa3a
3) He u3menuTcs
4) YBenuuutcs B 2 pasa
Otsert: 3
OueHuTe BeJIMUMHY KpacHOW rpaHulibl (oTtosddekra (B reprax) s
KaTo/la, U3rOTOB/IEHHOTO M3 BoJib()pama TOJIIMHOM 2 MM. KaToz mOKpbIT
cioeM okcuja bapusi. Pabota BBIXO/la 371EKTPOHOB C TTOBEPXHOCTU KaToza
paBHa 2 3B. [ToctosiHHas [1nanka — h = 6,6-10734 [Ix-c. 3apsif, 3/1eKTpoHa
63 | o~ LO10"B K OTK-1.3.1
1) 3,2-10%5 'y
2)4,8-10'5 I'y,
3)4,8:10"4 I'yg
4)4,8-102 I'y
Otsert: 1
Kakum 06pa3om 3aBUCHT paboTa BbIXOZA 3JIEKTPOHA C TIOBEPXHOCTH KaTo/a
13 Ka/]MUs1 OT YaCTOThI NaZiaro1llero ceera?
1) IIpsiMo MpoONOPLIMOHAIBHO YacToTe
64 | 2) [IponopLMOHANBHO YCKOPSIIOLEeMY HalpsKeHUIO OIIK-1.¥.1
3) IlponopioHanbHO KBaApaTy YacTOThI
4) He 3aBUCUT OT YaCTOThI
OtBert: 4
[Tpoananusupyiite, OygeT i HabmoAaThCs HOTO3(PdEKT, eciu MIaCTUHKY
13 jlaHTaHa 0ob6yyaTh cBeTOM C JyiiHOM BosHbl 600 HM? Paborta BbIxoza
9JIeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.
1) ®oTo3¢deKT BO3MOXKeH, ecu KaTof, HarpeTh A0 TemnepaTtypsl 347 K
65 | 2) He Oyger OIIK-3.Y.1

3) ®oTo3(PpdeKT Bo3MOXKeH, eC/id [JOTIOJTHUTeTbHO NMPUIOKUTD K TJTaCTUHKE
YCKOPSIFOLLYHO Pa3HOCTh MTOTEHLUA/IOB BeJIMUMHOU He MeHee 1 B

4) ®oT03(peKT BOSMOXKEH C BEPOSITHOCTBIO p ~ 0,5

Otser: 2




66

CpenaiiTe BBIBOJ, O BeIMUMHE MUHUMABLHOTO 0OPaTHOTO HAIIPSDKEHUS, TIPU
KOTOPOM TOJTHOCThIO MpeKpalijaeTcsi GOTOTOK. Y C/IOBHe: SHeprusi POTOHOB
paBHa 6,5 3B, a ¢doTokaTos W3rOTOBIEH W3 JWUTHS, paboTa BBIXOZA
KOTOpOro cocTasssieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

OrtBerT: 1

OIIK-3.B.1

67

OreHurTe, BO CKOMBKO pa3 ZilaB/eHue CBeTa, TaZiatolljero neprieHAuKYy/IspHO
uzleaslbHO 3e€pKa/IbHOW MOBEPXHOCTH, OOJIbIIIe JaB/IeHHsT CBETa, MaZlatoll[ero
repreHAUKY/ISIPHO HieasbHO YepPHOM ITOBEPXHOCTH.

1)2

2)1

3) 1,5

4)3

OTBeT: 1

OIIK-1.3.1

68

OueHuTe, OT KaKUX BeJWYMH 3aBHCUT CUIa CBETOBOTO [aBJeHUs C
KBAHTOBOU TOUKM 3PEHUS:

A) Yucna GOTOHOB B CBETOBOM MYUKE;

b) Onepruu ¢dotoHa;

B) Koa(duimeHnTta oTpakeHust TOBEPXHOCTH.

HAB

2)A,B,B

3)6,B

4)A, b

OtBer: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiiTe, B KaKMX 00/aCTsX CMeKTpa 3/eKTPOMarHUTHBIX BOJH
BO3MOYKHO HabmoeHue 3¢ dekra KommnToHa.

1) Bugumelii Auana3oH

2) Paguoaunana3on

3) Teparep1joBbIi Hara3oH

4) PeHTreHOBCKUI iara3oH U TaMMa-u3/iyueHne

OrtgeT: 4

OIIK-3.Y.1

70

KakuM 06pa3om uMITy/IbC OTOHA CBSI3aH C JJTUHOMN BOJTHBI?

1) imnyibC NpsIMO TIPOIMOPLIMOHAJIEH J/IMHE BOJIHBI

2) Imny/ibC NpsIMO NPONOPLMOHAEH KBapaTy JAJ/IMHbI BOJIHbI

3) Vmrtysibc 0OpaTHO MPOMOPLIMOHAIEH AJTHHE BOJTHBI

4) Vmnynabc mOpsMO TPOINOPLIMOHA/NeH KOPHIO KBaJpaTHOMY OT JJIMHBI
BOJIHBI

Otser: 3

OIIK-3.Y.1

71

B kakoli 00macTH CreKTpa 37eKTPOMAarHUTHOTO W3/IyYeHUs WMITYJIbC
(¢hoTOHa UMeeT MUHUMaJ/IbHOe 3HaueHue?

1) NndpakpacHoe nznyueHue

2) TeparepijoBOe U3TyueHue

3) PeHTreHoBCKOe H3nyuyeHue

4) Papuou3snyueHue

Otsert: 4

OIIK-3.B.1




[Tpoananu3upyiTe, Kakoe U3 NPUBEAEHHBIX BbICKA3bIBAHUM MPOTHUBOPEUNUT
KBaHTOBOU TeOpUH CBeTa.

1) "HTeHCUBHOCTD CBETa He 3aBHUCHUT OT TJIOTHOCTU MOTOKa (POTOHOB U UX
SHEeprumn

2) CBeT MOXeT M3/lyuyaTbCsi U PACIPOCTPAHATHCS TOMBKO OTAeJIbHBIMU

72 | mopuusiMM — KBaHTaMH OIIK-3.B.1
3) KaxxgoMy M3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HAaxOJWUTCSl aTOMHast
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIM YPOBEHb SHEPTrUr
4) [ns dYacTuipl He MOTyT OBITh OJHOBPEMEHHO TOYHO W3MepeHBI
KOODPZWHATBI U UMITYJIbC
Ortser: 1
YKaxuTe, B UueM 3aK/IH0UaeTCsl CMBIC/ TIepBOTo nocTyaaTta bopa.
1) YTBepxKaeHUe 0 CyllleCTBOBaHUM CTallMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He M3/1y4yaeT U He I0IJIOLaeT SHepruum
2) PasHOCTb 3Hepruil [ByX CTallMOHApHBIX COCTOSIHUM paBHA >SHEpruv
73 | M3/1yyaeMOro WM MorJionjaeMoro KBaHTa cBeta OIlK-1.3.1
3) B aToMe 3/1eKTPOHBI ABWKYTCS 110 0pOuTam, O/TM3KUM K KPYTOBBIM
4) ATOM COCTOUT M3 TMOJIOXKUTELHO 3apsDKEHHOTO siipa U OTpULIATeTbHO
3apsDKeHHBIX 37IeKTPOHOB
Ortser: 1
Beibepute, Kakoe W3 TpUBEAEHHBIX HIDKE BBICKA3bIBaHWN TPABUIBHO
OTMCHIBAeT CTIOCOOHOCTH aTOMOB K W3/yUeHHWIO U TIOTJIOIIEHUI0 YHEepPIrUu:
«ATOMBI MOTYT ...».
1) TTornomare ¥ U3/My4YaTh JIKMIIb HEKOTOPBIM JUCKPeTHBINA Habop 3HaueHu
74 | JHCPTAM OINK-3.3.1
2) V3nyuyaTh ¥ TIOTJIONIATh JIFOOYIO TIOPLIUIO SHEPTUr
3) U3nyuaTh 10O AMCKPETHLIM HAOOp 3HAUEHWM SHEepruu, JUO0 F0YI0
TIOPLIUIO SHEPruu
4) N3nyuats /it00yFO MOPLMIO SHEPTHH, a TOTJIOIATh JIUILL HEKOTOPBIN
Otsert: 1
YKakuTe, K KAKOMY [Mana3oHy U3/1y4eHUst OTHOCSTCS Nepexo/ibl U3 CEpUU
Banbmepa B atome Bozsopoza?
1) TeryioBOe u3nyueHue
75 | 2) PeHTreHOBCKOe U3/lyuyeHHe OIlK-1.¥.1
3) 'amma-u3nyueHue
4) Buaumblii cBeT
OtBert: 4
[Ipoananu3upyire, Kak HW3MeHWIaCb 3HEPrus aroma BOJOpOJa IpH
M37y4eHUU UM (HOTOHA C AJTMHOM BOHBI A = 4,86-1077 M?
1) YBenuuusnach Ha 4,86 3B
76 | 2) YMeHbImiack Ha 2,55 5B OIIK-1.3.1

3) Ymenbluniach Ha 4,86 3B
4) YBenuuunach Ha 9,72 3B
Otser: 2




OrtleHuTe pa3HOCTh SHEPTHUM OCHOBHOTO U BO30Y>KJ€HHOTO COCTOSTHHS (B
3B). [laHO: 3/IeKTPOH B aToMe Tiepelliesl U3 BO30Y’>KJEHHOTO COCTOSIHUS B
OCHOBHOe, U TpU JAHHOM Iiepexofie TMPOU30III0 u3/lydyeHHe (OTOHA C
JUTHHOM BOJIHBI 650 HM.

77 | 1)0,45B OIlK-3.3.1
2)1,9-B
3)1,25B
4) 2,2 3B
Otser: 2
YKakuTe, B uéM 3aK/IH04aeTcs TuroTesa e bpoiins.
1) JlroOble MMKpOYACTHLIGI Hapsily C KOPITyCKYJ/ISIPHBIMU 00J1a/latoT
BOJIHOBBIMU CBOMCTBaMU
2) AToM He MOXKET cofiep)kaTb 0Oojiee OBYX 3/€KTPOHOB, HaXOZSLIUXCS B
OJJMHAKOBBbIX CTAL[MOHAPHBIX COCTOSIHUSIX, OTpejerseMblx Habopom
78 | yeTbIpex KBAHTOBbIX YKCeJI OIIK-3.3.1
3) OpjHOBpeMeHHO HEBO3MOXXHO C BBICOKOW TOUHOCTBIO  3a/iaTh
KOOpZAMHATBI U UMITYJIbC MUKPOUYACTHULIbI
4) DHeprus UCIyCKaeTCsl M MOIJIOIIAeTCsl He HelpepbiBHO, a OTAe/bHbIMU
KBaHTaMU
Ortser: 1
Beibepute yTBep)KAeHWe, Haubosee TPaBUIBHO COOTBETCTBYHOILEE
runore3e fie bpotins.
1) MukKpouacTHLbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA
79 | 2) OneKTpoMarHUTHbIe BOTHbI UMEIOT CBOMCTBA YaCTHI] OIlK-3.Y.1
3) ¥ Ka[01 yaCTULIbI CyL|eCTBYeT aHTUUacTHLia
4) Sapo aToMa COCTOMUT U3 KBapKOB
OtBert: 1
PaccuuraliTe [MMHY BOJIHBI e Bpoiist [jisi 37eKTPOHa, ABWXKYILErocs co
CKOpOCThIO 3,6 KM/Cc. Macca 3nekTpoHa m. = 9,1-1073! Kr, 3apsiJ 3/1eKTpOHa
ge = —1,6-107° Kn.
g0 | 1) 1.6 mkm OIK-3.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otser: 3
YKaKuTe KOMMUeCTBO 3HAUeHWM, KOTOpble MOXXeT NPUHMUMAaTb MarHUTHOe
KBaHTOBOE YMCJI0O M TPU JAHHOM 3HaueHWM OpPOMTATbHOTO KBAaHTOBOTO
yucsa 1?
N2l+1
81 2)31+1 OIlK-1.3.1
3)1-1
41
OtBerT: 1
YKkaxuTe, 4TO Orpefe/isieT rJlaBHOe KBAHTOBOE YUCJIO N?
1) DHepreTHueckrie YpOBHM 3/IeEKTPOHA B aTOMe
2) BesinuvHy MOMeHTa UMIyJIbCa 37IeEKTPOHA B aTOMe
82 | 3) INpoekiuto opbUTaILHOTO MOMEHTa MMITy/ibCa 3/eKTpoHa Ha 3asaHHoe | OIIK-3.3.1

HaripaB/ieHUe
4) BenmurvHy MOMeHTa UMITYJIbCa 37IeKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




YKaxuTe, 4TO Orpefe/isieT MarHUTHOe KBAaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIN MexaHUYeCKU MOMEHT 3/IeKTPOHA B aTOMe
2) DHepruo CTalOHAaPHOTO COCTOSTHUS 37IEKTPOHA B aTOMe

83 OIIK-1.¥.1
3) BennurHy MOMeHTa UMITy/IbCa 37IeKTPOHA B 3a/laHHOM HarpaB/ieHUU
4) DHepreTUyecKre YPOBHU 3/IEKTPOHA B aTOMe
Otser: 3
B uectb Koro HasBaH 3(¢eKT paciuernieHusi ypoBHeM 3Hepruu atoma BO
BHeLLIHEM 3/IEKTPUYECKOM I10J1e?
1) OuiHIITelHA M e Xaaca
84 | 2) llItapka OIlK-1.3.1
3) OTTHHICray3eHa
4) AapoHoBa-boma
Otser: 2
Kak Ha3bBalOT J/MHUM B CHeKTpe KOMOWHAIIMOHHOTO pAacCesiHUs C
4yacTOTaMM, MEeHBbIIIMMHU YaCTOThI MaJarolliero ceera’?
1) Opan)XeBbIMHU CITyTHUKaMH
85 | 2) AHTHUCTOKCOBBIMY CIIyTHUKaMHU OIIK-1.3.1
3) CTOKCOBBIMHU CITyTHUKAMU
4) AHTaroHUCTUYECKUMH CITyTHUKaMU
Otsert: 3
[MosichuTe r3rUeCcKUii CMBICT BOTHOBOW (YHKLIWU.
1) BosiHOBasi PyHKLIMS MPOTOPLIMOHA/IbHA SHEPTUU YaCTULIbI
2) IlpousBeseHre BOMHOBOM (YHKIMM Ha KOMILJIEKCHO-COMPSDKEHHOe
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHAPY’KeHUSI YaCTHUL[bI
86 | 3) BonHoBas (GyHKIMs 00paTHO TMpPOMNOPIMOHAIbHA JAyuHe BoiHbI e | OITK-3.3.1
Bpoiins
4) BosnHoBasg (yHKIMS TpejcTaB/seT co00i KWHeMaTHueCKWd 3aKoH
JIBIDKEHUsSI MUKPOUaCTHIIbI X = X(t) B HesiBHOU (hopme
OtBer: 2
Bribepute BepHyI (HOPMYIMPOBKY COOTHOILIEHHSI HEOIIpe/|eIeHHOCTel
[etizenbepra.
1) AE-At>h
87 | 2)Az-At>h OIlK-3.3.1
3) Ap-Am > h
4) Ay-At>h
Otsert: 1
YKakuTe, Kakue yacTHULbI SIBJSOTCS (hepPMUOHAMMU.
1) DnekTpuyeCcKy 3apsyKeHHbIe YaCTULIbI
2) OneKTpUUYeCKr HerTpasbHble YaCTHUL[bI
88 OIlK-3.3.1
3) Bce vacTuiibl € NOJy1Lie/1bIM CITUHOM
4) DneKTpUUecKy 3apsbDKeHHbIe YaCTHULbI C L|eJIbIM CITUHOM
Otsert: 3
Kak Ha3biBaeTcs TBepzoe Tes0, y KOTOPOrO BajieHTHasl 30HA IOTHOCTHIO
3aro/iHeHa, 30Ha MPOBOAMMOCTH — TIOJHOCTBIO CBOOOJHA, a IIMpPHHA
3arpelleHHON 30Hbl BeJMKAa [0 CPaBHEHUID C SHEpryued TeryioBOro
JBUKeHUs?
89 | 1) [MpoBoaHUK OIlK-3.3.1

2) [InaneKTprK

3) [TonyripoBoAHUK

4) IIpuMecHBIM NOMYIIPOBOJAHUK
Ortser: 2




Kakyro pasmepHOCTb uMeeT noctosiHHas [1nanka B cucrteme CIH?

1) Ix-c
2) Ix/c
90 3) Thi/m OIlK-1.3.1
4) Ix/>B
Ortsert: 1
Ouenure, KakoW CMBICJI KMeeT COOTHOLIeHWe HeOoNpeZeleHHOCTeN
[eiisenbepra [y SHEPruM 4YacTULbl U BpeMeHM TpeObIBaHUS ee B
COCTOSIHUM C JJaHHOM 3Hepruen?
1) DHeprus NpsiMo NPONOPLIMOHAIbHA BpeMeH!
91 2) DHeprust 06paTHO MPOMNOPLMOHA/IEHA BpeMeH! OINK-13.1

3) OHeprust ¥ BpeMsi MOTYT ObITh W3MepeHbl OJHOBPEMEHHO CO CKOJIb
YTOJJHO BBICOKOW TOYHOCTBIO

4) UYem Oonbllle HeorpeAeleHHOCTb  SHEPTUM, TEM  MeEHbIIe
Heorpe/|e/IeHHOCTb BpeMeH!

Otsert: 4

Kak Ha3biBaeTCs COCTOsIHHME 93/IEKTPOHA B aToOMe, COOTBETCTBYIOIIlee
MHHUMa/JbHOMY BO3MO>XHOMY 3HaUEHHIO €r0 SHEPruu?

1) Bo30y»x/1eHHO€e COCTOsTHUE

92 | 2) MeTtacTabubHOE COCTOSTHHE OITK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOsSIHUE
Otsert: 3

B uem 3aktoyaetcs: TyHHebHBIN 3¢ deKT?

1) B BO/IHOBOM XapakTepe JBMKEHWS] MUKPOUACTHULILI B TIEPUOAUUECKOM
roTeHLase

2) B KOpIycKy/iIpHOM TIOBeIeHUH 3JIeKTPOMAarHUTHOTO HW3/yueHusi Tpu
TIPOXOXKAEHNUHU ero yepe3 y3Koe OTBepCTHe

3) B Haxo)ZeHWM UYacTHUI[bl Cpa3y B HECKOJbKMX TOUYKax IPOCTPAHCTBA
O/THOBPEMEHHO

4) B npoxoxkjeHuu MUKPOUYaCTULIbI Yepe3 MOTeHLUa bHbIM Oapbep, Korja
SHEPTHs YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oaphepa

OtBert: 4

93 OIlK-3.3.1

Kakve nozBrKHblE YaCTHLbI WM KBa3WYaCTHULIbl SIBJISIFOTCS HOCUTEISIMU
3apsi/ia B MO/yIIPOBOHUKAX ?

1) OnekTpoHbI

94 | 2) I[IpoToHbl OIIK-3.3.1
3) DJIeKTPOHBI U [bIPKU
4) Nonsl

Otser: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMEI
oOyueHusi, mpe/icTaB/ieHbI B Tabuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJIBHBIX PaboOT

Ne /it | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipeycmoTpeHo

10.4. MeToguyecke  Marepuasbl,  OINpefesisAlol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[UX STanbl (OPMHUPOBAHUS KOMIIETeHLUM, COJep)KaTcsi B
JIOKa/bHBIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUsT TeKYILer0 KOHTPOJISI YCIIeBaeMOCTH Y MPOMEXXYTOUYHOM aTTecTal[iv 00ydJaromxcst
I'YAIL




11. Metoanueckue yKa3aHuUs it 00yUarOIUXCs TI0 OCBOEHHIO TUCLIUTITUHBI

11.1. Metoauueckre yKa3aHHWs [yid OOydarol[UXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHUe JIEKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
ryboKoe U sICHOe HW3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYYMTb BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHUS, HOBEWIIINX
JOCTIPKEHUM Hay4YHOM MbIC/M. B yueOGHOM miporiecce JieKI[Usi BHITIOSHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(POPMAaIMOHHYI0 GYHKI[MU. JIeKiys pacKpbiBaeT TIOHATHUNHBIN arrapar
KOHKpeTHOW 00siacTi 3HaHus, eé mpoOsieMbl, AaeT IieJbHOE TMpe/CTaB/lIeHre O JUCIUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3y/IbTaThl DU OCBOEHUM 00YYarOIIMMKUCS JIEKIIMOHHOTO MaTepHaa:

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

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

- pas3BuThe TMpo(decCHOHa/NBLHO-Je/IOBBIX — KauecTB, JOOBM K  TIpeaMeTry U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MbIIIIEHHSI.

- TosiBJieHHe HeoOX0IUMOT0 MHTepeca, He0OX0[UMOr0 /11 CAMOCTOATeTbHOM PaboTHI;

- [OoMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHEe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKalIive robl;

- HAY4YMTbCSl METOAUYecKH o0OpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh WX B  Pa3/MUHBIX
¢dbopmyMpoBKax);

- TIoJyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

JIeKI[MOHHBIM MaTepual MOJKeT COTMPOBOXKAATHCS — JAeMOHCTpal[iel  ClIalJjoB |
WCTIOb30BaHHWEM Da3/laTOYHOTO MaTepuasia TIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSX TIPUMEHEHHsT OT/e/TbHBIX TEMATHK T10 JUCLIUTIIUHE.

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid:
= JIeKLUH I10 pa3fesiaM COrsiaCHO Tabn. 3 u TeéMdaM, COIJIaCHO Tabsn. 4.

11.2. MeToauueckre yKa3aHUsl [Ji OOydYarolUXCS TI0 TMPOXOXKAEHUIO TPAKTUUYeCKUX
3aHATUN
[TpakTHUecKoe 3aHsITHe SIB/SIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aliu yueOHOTOo
Tiporiecca, 3aK/IFYaloIIasiCs B BBINOTHEHUH 00yYaroMMHICS 110/, PYKOBO/JCTBOM TIperio/jaBaTeis
KOMIUIeKCa Y4eOHBIX 3aJlaHUil C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKUX OCHOB YueOHOH
JUCLIMTUTAHBI, IPUOOpeTeHNs] yMeHU U HaBbIKOB, OTIbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTUUECKOTO 3aHATHS /i 00YyYarolerocs siBsieTCsl MPUBUTHE 00YYarolUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUeCKOU /IesITe/TbHOCTH T10 U3y4aeMO AUCLIUTUINHE.
[TnaHupyeMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSITHIA:
- 3aKpervieHue, yriayOsieHWe, pacllMpeHVWe W JeTaiu3alys 3HAaHUA TIPU  pelleHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTe/IbHBIX CITIOCOOHOCTEH, CaMOCTOSITE/TBHOCTH MBIIIIEHHS], TBOPUECKON
aKTUBHOCTH;
- OBJa/ileHMe HOBBLIMM MeTO/laMH W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOMU
JTUCLIUTITAHBL;
- BbIpaOOTKAa CMOCOOHOCTH JIOTUUECKOTO OCMBICJIEHWS] TIOMyYeHHBIX 3HAHWWA  [iIs
BBITIOJTHEHUSI 3a/laHU;
- obecrieyeHre palMOHAIBPHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAyaabHON (QopM
00yueHusl.

T[zeGOBaHI/IH K ITDOBEAEHHNIO TTPAKTHUYECKUX 3aHATUI



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

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

2. Anppees B.M., Kosanenko MN.M., Kotmkos E.H., Kpektynosa WN.II., JIaBpoBckas
H.IL., JlutBunoBa H.H., HoBukoga FO.A., [TepymmnHa M.O., I1pununko B.K., Tepewenko I'.B.,
Xonopunos A.H., Lapes FO.H., lludppun b.®. SnekrpruuectBo. Marretusm. Ontrika: cOOPHUK
3agau. — CI16.: T'YAII, 2019. — 78 c.

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

MeToaunueckre yKasaHWs TIO TIPOBE/IEHUI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHSATUSIX COZIepP)KaTcs B CeyHOIIMX YyueOHBIX TOCOOUsIX, Tpe/cTaB/leHHbIX B OubIMoTeKe
I'YAIL:

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

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., lIudpun b.®., L{ape FO.H. DnektpomarHeTu3Mm. BosiHoBasi onTrka: cOOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckure ykKasaHUs [jis OOyuyaroIMXCsl T0 BBITIOJTHEHUIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1labopaTopHbIX paboT oOyYarouuiics J0o/DKeH yriayoutb |
3aKpernuTb 3HAHUS, TPaKTU4YeCKrWe HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT M3 KCIIEPUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSATHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [JUCLIATUIUHBI, Orpefie/isieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K Cpe/CTBaM,
00ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yUaroiierocs:

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

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWM, TOyuYeHHbIX Ha
JIeKLHsIX;

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpebOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoMX Mocobusix, umeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBposckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.



Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obm.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

2. 1. N. Kosanenko, H. II. JlaBpoBckas, H. H. Jluteu. HoBa, I'. JI. ITnexotkuHa, /1. E.
[Torapee, B. K. INpumunko, FO. H. apes, b. ®. [lludpun // Mexanuka. KonebaHusi ¥ BOJIHBI.
MonekysnsipHast ¢u3uKa: mabopaTopHelid npaktukym / mog pen. M. Y. Kosamenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. Koneuisnios, E. H. Kommvkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepeltieHKo // DeKTpUUeCcTBO U MarHeTHU3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

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

5. E. H. Kotnmkos, U. I1. 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 ¥ JWHAMUKA JBWKeHUS] MasiTHUKOB: J1abopaTOpPHbIi
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHoM. Ha kaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: T[epBOe TIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCyIL[eCTBJ/IsIeTCsI 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

Ilo Hauasa paboTel B 1abopaTopru 00ydarouMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcalyedl AaHHOTO akta B BUJe TIOJIHCH
00yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBIMOJIHEHUIO SKCIIeEPUMEHTa OCYLIEeCTB/ISIeTCSl IpernojiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS] TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboTbl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAaHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKO/ (Ha aucTe ¢popmaTta A4). BereHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJI1a OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WX
resieBoi). Vcronpb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKoB
u cxeMm. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C NOCAeyHOIIUM [T0yYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNIEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/e/yIOLIeM I10C/ie TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoJZieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 feTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. DPOpMyJibl, UCIIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [JaHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKUe JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3MpOBaTh UX B
Bu/ie Tabaull ¢ coO/Tr0/ieHreM TpaBu/l OKPYT/IeHUS U yKa3aHUeM 3Havalux [udp.




5. TIpumeps! pacyetoB. IIpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To KaxkJoi paboueii hopmyie.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOMIOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U MPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM C
WCII0/Tb30BaHMEM  CITELIMaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMUCH ocel (C yKa3aHWeM eJJMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

8. 3akmoueHre W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM norpemHocTteid. OcylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMU (CIIPAaBOYHBIMK) —3HAUEHUSIMH WU
TeOpeTUUeCKUMU pacueTamMy. [IpM HaauuMy 3HAUWUTENbHBIX PACXOXKEHWM TPUBOJUTCS
¢usrueckoe 060CHOBaHMe WX TPUUMH. EC/M pacyéThl MPOBOAWINMCH Pa3sHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopatopHOil paboTe rpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHUH JOKeH Co/lepKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JiabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMUECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npenopasare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTO/b3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /[Auana3oH, KjlacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IEHUsS] SKCIIeEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/iaBatesis U 00yJaroIerocs.
ITpoTokos 6e3 MOAMUCH TIperoiaBaTeisi MPU3HAETCsl He/leCTBUTeTbHBIM.

TutynbHelid  UCT  OOpPMIISIETCS  COTJIaCHO — TpeOOBaHWsAM, pa3MeIléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIEPKaTh:

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTO[UUeCKHUM TI0COOHeM;

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

- HOMep yueOHOU TPYTIIbI;

- JlaTy 3allUThI.

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

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICS BBIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPH METOJUUeCKOM DYKOBO/CTBe TIperoJaBaTesiss, HO 0e3 ero HermocpejCTBEHHOrO
yuacTHsl.

Iyt obyyarouuxcsi Mo 3a04yHOM (Gopme 0OyueHHsT BBITIOJIHEHWE KOHTPOJBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISl YCIIeBaeMOCTH M CAMOCTOSITeTbHOM pabOoTHhI.



B mporjecce BbINO/IHEHHSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1jesiecoobpasHoe IIaHMpoBaHKe pabouero BpeMeHH, KOTOpOoe 103BOJIsieT eMy pa3BUBaTh YMeHUs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alMu NpuoOpeTaeMbIX 3HaHWM, o0ecrieurBaeT BBICOKHIA
YPOBEHb YCIIEBa€MOCTH B T€puoj, OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

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

- yueOHO-MEeTOAWYECKUI MaTepuast To AUCIUTUINHE;

- MeToJHMuecKHe yKa3aHWs IO BBITIOJTHEHHIO MTPaKTHUeCKnx pabor;

- MeToJWuecKHe yKa3aHWs 0 BBIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. Meroauyeckde YykKa3aHus [jisi OOyuaroIMXCs T10 TPOXOXAEHUIO TeKYIero
KOHTPOJIsl yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TIpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHWM
00yyJaroIyxcs, OCyIIeCTB/sieMblli B TeUeHHe CeMecTpa C IieJIbI0 OLIeHMBAHUSI X0Jja OCBOEHHS
JVICLIATI/IMHBI.

K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJIsE OTHOCATCS: yCTHBIM OMpOC Tperno/aBaTesieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allldTa OTUYeTOB MO0 JabopaTOpHbIM paboTam.
MepornpusTrie TeKylero KOHTPOJISI IPU3HAETCS YCIElIHO IMPOWJEeHHbIM NpPY YCIOBUU CauM
oOyuaroIMMcsi Ha MOMEHT TIpOBejleHUsI TeKYI[ero KOHTpOJsi He MeHee 25% mabopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJIOBJIETBOPUTEIIBHO».

OOyuaroryecsi, MMelOIIye aKaJeMUUYecKyr0 3aZl0/DKeHHOCTb BC/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYZOBJeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJISI, 00513aHbI IMKBU/IMPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJISI YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /[JIsi [IOMycKa K
sk3aMeHy/auddepeHIMPOBaHHOMY 3aueTy 10 yueOHOW AWMCHUIUIMHE BO BpeMsi TPOXOXK/eHHUs
MPOMe)KYTOUHOM aTTecTal|uH.

11.6. MeTtoauueckue ykKasaHUs [Jisi 00yJarOLIUXCs 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTal1u.

[Mpome)xyTouHasi ~ aTTecTalus  OOydyawrIUMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruimHe. OHa BKIIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAyYeHHbIX OOYydJarolMMcsi B TIpoLjecce
M3yueHUs BCell AUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pelleHus] NPakTUUeCKWX 3a/ay. ODK3aMeH, KakK MpaBWio, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCcTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILLO», «y/I0B/I€TBOPUTEILHO», «HEY/I0B/1I€TBOPUTETHHON.

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

YcnoBust nonyuyeHUs JOMycKa K MPOXOXK/EHUIO0 IPOMEXKYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkTe 11.6.2. nannon PIT/I.

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

PernameHT mnpoBefieHMs TeKyLero KOHTPOJIS, IIPOMEXKYTOUYHOM arTecTaliui |
OLIeHMBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriiHe «®Pu3uka» B cemecTtpe coctaBmser 100
0anoB, U3 KOTOPBIX:



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

Tabymja 20 — PacripeienieHre 6a/iioB TEKYII[ero KOHTPOJIS

No Bug yueOHOI esTeTbHOCTH MakcuManbHbIHN Oat
1 | JTabopaTopHbie paboThI 40
2 | [IpakTHUeckure pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcnoBus fonycka K IPOMeXyTOYHOM aTTeCTaluu.

OObs13aTeNbHBIM YC/IOBHEM /111 TIOJTyUeHHs JOMycKa K 9K3aMeHy/AnuddepeHLIPOBaHHOMY
3a4éTy sIB/SIeTCS YCIellHas cAada He MeHee 75% /abopaTOpHBIX M TIpAaKTUYeCKUX pabor, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlleHKOM He HIXKe
«y[IOB/IETBOPUTE/IbHO». JIWlla, He BBINOJHUBIIME [aHHble YCJIOBMS, He JOIyCKalwTCsI K
IIPOMEXYTOUHOM aTTecTalju M CUYMTAIOTCS MMEMLMMM  aKaJeMUUecKyl 3a/l0/DKeHHOCTb,
KOTOpYI0 HeOOXOAMMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 Ioy4eHust UTOTOBOM OLIEHKHU «X0polo» Ui «OTauuHo» obydarouuiics 0b6s3aH:

- BBIMOJHUTSG ¥ 3aUTUTL 100% s1a00paTOpPHBIX U MPaKTHUeCKUX pabor;
- HabpaTh He MeHee 5 OannoB (13 10) 3a 3/1€KTPOHHOE TeCTHpOBaHHe B cuctemMe LMS
I'YAIL

[Ipy HeBbINONMHEHWH XOTSI ObI OHOTO W3 J@HHBIX YCJIOBUM MaKCHMasbHasi HUTOTOBas
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJyYeHHBIX Ha 3K3ameHe/nn¢depeHIpOBaHHOM 3auéTte, He
MOJKET IPeBbIIAaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUAaeT /iBa TeOPeTHUeCKHX BOMpoca (OLeHWBAIOTCS
MakcuMyM B 10 6anioB Kak[plil) U OFHY pacuéTHyIO 3ajauy (oLjeHHBaeTcsi MakcumyM B 10
OanoB). MToroBasi orjeHKa 1o AUCLMITTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI C€MeCTPOBBIX
W S5K3aMeHAlMOHHBIX 0a/nnoB C TMOCHAeJYIONMM IIepeBOZIoM B  aKaJeMUYecKyl LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabsmija 21 — I1Ikasia mepeBo/ia UTOrOBOM CYyMMBI 06a/IIOB B OLIEHKY

WToroBasi cymma 6assio OreHka
85—100 «OtmuuHo» (5)
70 — 84 «Xopomio» (4)
55-69 «Y IOBNI€TBOPUTEJILHOY (3)
MeHee 55 «HeynoBnersoputenbHo» (2)
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