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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— rmporpaMMmy 0OakajaBpuiata [0 HampaB/IeHWIO TOATOTOBKW/ —crienyansHocTd  27.03.03
«CUCTeMHBIM aHa/nM3 U yIpaB/eHWe»  HampaB/eHHoCTH/crieluanv3atuu  «Teopus
MaTemMaThUuecKrhe MeTO/bl CUCTEMHOIO aHa/lv3a U yrpaB/ieHUs B TeXHUUECKHUX, SKOHOMUUECKHUX
Y CcoLManbHbIX chucTeMax». JucLuruivHa peanusyeTcs Kadeapoil «Ne3».

[ucuuruivHa HaljesieHa Ha ()OpMUpPOBaHKe Y BBIMTyCKHUKA C/IeIyIOIIUX KOMIeTeHLU:

OITK-1 «CriocobeH aHaM3HUpOBaTh 3a/[auM MPodeCcCHOHaTLHOM IeaTeTbHOCTH Ha OCHOBE
T10JI0)KeHUH, 3aKOHOB Y MeTO/IOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTUKH»

OTIIK-3 «CriocobeH ucmonb3oBaTh (QyHAaMeHTabHbIE 3HAHUS [Jis pelleHus 6a30BbIX
3a/jlady  yIpaB/leHUsI B TeXHUUYECKHMX CHUCTeMax C Le/bl0  COBEepLIEHCTBOBAaHUA B
ripodeCcCUOHA/ILHON JIesiTeTbHOCTH»

OTIK-9 «CrocobGeH OCyIIeCTB/ISTb TIOCTAaHOBKY U BBIMOJHATH JKCIIEPUMEHTHI 110
TIPOBEPKe KOPPEKTHOCTH U 3(PeKTHBHOCTH HayuyHO OOOCHOBAHHBIX pellleHUd B 0071acTH
CMCTEMHOTO aHa/lM3a aBTOMaTUUeCKOro YIpaB/IeHUs»

Cojiep)kaHue AUCLUIUIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBSI3aHHBIX C TpobemMaMu
o61elt pusmKy.

[lpernosaBaHve [AWCLUIUIMHBI TIpelyCMaTpuBaeT cjefylolive (OpMbl OpraHu3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSTHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuaroierocs.

[TporpaMMo# [WCLMIUIMHBI MpeAyCMOTPEHBI CAefyrolie BHUbl KOHTPOJS: TeKYL[UN
KOHTpPO/Ib YCIIeBaeMOCTH, TIPOMeXYTOYHas aTrectaiusi B ¢opMe 5K3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

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

S13bIK 00yUeHHS 110 JUCLIUTUTHE «DYCCKU»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLUTIIHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWW M HaBBIKOB B 00/1ACTH €CTeCTBEHHBIX
Hayk;
- TpejloCTaB/eHWe BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHusiX, BEIUMCIeHUsIX U 00paboTKe pe3ybTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOM Cpefbl TIPerojaBaHus il OCBOEHHS
TeXHUYECKUX [JUCLIUIUIVH.
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
KOMITETEHLIUSMU W/ KX YacTsAMU. KomneTeHLIMM M MHMKATOPbl UX JOCTV)KEHUs TPUBE/IEHBI B

Tabe 1.
Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHANKATOPOB UX IOCTVKEHUS
Kopu
Kareropus (rpynmna) Ko/ 1 HaumeHOBaHWe WHAWKAaTOpa
HauMeHOBaHUe
KOMITeTeHIUU JIOCTVKEHUS] KOMITeTeHI[UH
KOMIIeTeHLIUU
OIIK-1.3.1 3HaeT OCHOBHBIE M0JIO’KEHUS
OIIK-1 Criocoben ’
3aKOHbI U MeTO/Ibl €CTeCTBEHHbIX HaYK U
aHa/IM3UpOBaTh
Sa1a MaTeMaTUK1
A . | OIIK-1.Y¥.1 ymeeT npumeHsTh 6a30BbIe
ripoeccroHaNTbHOM
eCTeCTBEHHOHAayYHble U MaTeMaThyecKue
Ob61menpodeccroHanbHbIe | AesSTeTbHOCTH Ha
. | 3HaHWsA JJ1s pelleHus 3a4au
KOMITeTeHLIUU OCHOBe TI0JIO’KeHUH, N
npoeCcCUOHaTbHON JesiITeIbHOCTU
3aKOHOB U METO/IOB B
OIIK-1.B.1 ByiafeeT HaBbIKAMM pelleHUs
obmactu

rpodeCcCHOHaTBLHBIX 3a/jlau Ha OCHOBE
0a30BbIX eCTeCTBEHHOHAYUHBIX U
MareMaTUueCcKuX 3HaHUU

€CTeCTBEHHLIX HayK
1 MaTeMdTHUKU

OTIIK-3 CriocobeH OIIK-3.3.1 3HaeT MeTOAUKY I0/TyYeHUs
WCII0/1b30BaTh MaTeMaTUUeCKHUX Mo/Jiesield peasbHbIX
¢byHJamMeHTa/IbHbIe TeXHUYEeCKUX 00BEKTOB

3”HaHuA 14 pewtenys | OIIK-3.Y.1 ymeer npuMmeHsATh

0a30BbIX 337144 byHaMeHTa/IbHbIe 3HAHKUsT 0a30BBIX HAYK
ObienpodeccroHanbHbIe | yTIpaBIeHUs B JUIsi TIPUMeHeHHsI B 3aiauax
KOMIIeTEeHIUU TEXHUUECKUX npoeCcCHOHATBHOM AeATeTbHOCTH C LeJIbI0

cUcTeMax C Lie/bio COBepILEeHCTBOBAHMUS

coBepieHcTBoBanus | OIIK-3.B.1 BiajeeT HaBbIKaMU

B ripuMeHeHus1 PyHjaMeHTa/IbHbIX 3HaHUH B

npodecCOHabHON | paMKax 0a30BbIX 3ajlau YIIpaB/IeHUs B

JIesITeNTbHOCTU TeXHUYECKHUX CHCTeMax
Oo6menpodeccronansHbie | OIMK-9 CriocobeH OITK-9.B.1 BnasieeT HaBbIKaMU MPOBe/IeHUS
KOMIIeTeHIUU OCYIL[eCTBJISITh YKMCJIEHHOTO U HAaTYPHOTO KCIiepuMeHTa

TOCTAaHOBKY U

BBITIO/THATh

9KCTIEPUMEHTBI T10

MIpOBEPKe

KOPPEKTHOCTU U

3¢ HeKTUBHOCTH

Hay4HO

000CHOBAHHBIX




yTIpaBJIeHUsI

pellieHui B 00/1aCTH
CHCTEMHOTO aHa/|3a
ABTOMAaTHUeCKOTO

2. Mecto aucuunavHbl B cTpyktype OI1

IuciuruiiHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YUarOIIUMUCS

TMIPU U3YYeHUU C/IeIyIOINX AUCLIATLIVH:

-  «MaremaTrka. AHaIUTAYECKAsA FreoMeTpuUs U JIMHelHasa anreopay,

- «Maremaruka. MareMaTUUYeCKUU aHaInu3»,

- «MaremaTtuka. Teopus BepoOITHOCTEH 1 MaTeMaTUyecKass CTAaTUCTUKA».

3HaHI/IH, [Mo/JIyueHHbIe TIIpW HW3Y4YeHHMHW MaTepHdjld ,anHOﬁ AUCHUIIMHBI, MMEIOT KdK

CaMOCTOATEe/IbHOE 3HaUeHHe, TaK U UCIIOJIb3YIOTCA IPU U3yUeHUHN APYTHUX OUCLUIIINH:

- «DIEeKTPOTeXHUKa»,
- «MaTepuajioBeJieHIE,
- «DJIeKTDOHUKA».

3. O6beM U TPYJ0eMKOCTb AUCLIUTITAHBI

IanHble 00 00IieM oO0beMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/e/bHBIX BUZIOB yueOHOM
paboThI 10 JUCLUITIHHE (M pacIipeZieieHre 3TOH TPYJOeMKOCTH I10 CEMEeCTpaMm) Tpe/iCTaB/IeHbl B

Tabswiie 2.

Tabsuija 2 — O6beM U TPYA0EMKOCTh AUCLIATITMHBI

. Tpy10eMKOCTb 110 ceMecTpam
Buy yue6GHO# paboThI Bcero Nol No2 No3
1 2 3 4 S5
O6was mpyo0oémKocmb OUCYUN/IUHBI, 14/ 504 5/ 180 5/ 180 4/ 144
3E/ (4ac)
M3 HUX uacoe npakmuyeckoli n0020moeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
ripaktrueckue 3aHsTus (I13), (yac) 51 17 17 17
nabopatopHsie pabots (JIP), (vac) 51 17 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uac) 90 54 36
CamocmosimenbHasn paboma, Bcero (4ac) 210 58 112 40
. JK3.,
Buod npomescymouHoli ammecmayuu: 3auer,
mudod. 3auet, sk3ameH (3auet, Audd. 3ay, ’Zilzi)cb' OK3. ’H;(zd)' OK3.
JK3.) 3K3, ’

4. CopepykaHue JUCLIUTLIAHBI
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMIIMHBI IO pa3/iesiaM U BHUJaM 3aHSTUM.
Pa3ziesnibl, TeMbI JUCLIMTUTMHBI U UX TPY/J0EMKOCTb MPHUBeleHbI B Tabuie 3.

Tabnwiia 3 — Pa3fesnbl, TeMbI JUCIUIIIMHBI, UX TPY/I0€MKOCTh

Pazpgensl, TeMbI AUCLIUTUIMHBI Jlekwan | 113 | JIP | KIVKP | CP
’ (uac) |(wac)|(wac)| (uac) | (wac)
Cemectp 1
Pa3pen 1. ®usnueckne 0CHOBHI MEXaHUKH. 11 6 6 20

Tema 1.1. DneMeHTBI KWHEeMaTUKU.

Tema 1.2. [lInHaMuKa MaTepyabHOW TOYKHU U




TIOCTYTIATe/IbHOTO IBMKEeHHST aOCOJTFOTHO TBEPZOTO
TeJa.

Tema 1.3. 3aKOHBI COXpaHeHUsI B MeXaHUKe.

Tema 1.4. [luHaMKKa BpalllaTe/IbHOTO JABUKEHUS
abCoTIOTHO TBEPAOTO TeJia.

Tema 1.5. TsaroreHue. D/1eMeHThI TEOPUH T10JIS.
Tema 1.6. PensiTUBHCTCKasi MexaHUKa.

Pa3pen 2. KosieOaHusi 4 BOJTHBI.
Tema 2.1. 'apmoHHUYeckre KonebaHusl.
Tema 2.2. 3aryxatoriue KoyebaHusl.
Tema 2.3. BoiHY>KeHHbIe KOeOaHusl.
Tema 2.4. Yripyrue BOJIHBI.
Tema 2.5. [TpumeHeHue HU3MKKM KosieOaHWIA U BOJTH B
TeXHUKe.

11

19

Pa3pen 3. OcHOBBI MoJIeKy/IApHOH (U3UKH U
TepMOANHAMHUKH.
Tema 3.1. Moieky/IIpHO-KUHeTHYeCcKas Teopust
n7leaslbHbIX T'a30B.
Tema 3.2. OCHOBBI TEpMOJMHAMUKH.
Tema 3.3. PeasibHble rasbl.
Tema 3.4. [IpyuMeHeHre MOJIEKY/ISIPHON (DU3KKU U
TePMO/IMHAMUKY B TEXHUKE.

12

19

Utoro B ceMecTpe:

34

17

17

58

Cewmectp 2

Paspen 4. DyieKTpocTaTHKa ¥ 3aKOHBI ITIOCTOSAHHOI'O
TOKa.
Tema 4.1. DyieKTprUUeckoe roJjie B BaKyyMe.
Tema 4.2. DyieKTpUyeckoe 1oJjie B JU3/IeKTPUKaXx.
Tema 4.3. [IpOBOHUKM B 3/1IEKTPOCTaTUUECKOM I10JI€.
Tema 4.4. DHeprus 371eKTpUUeCKOro IMOJIs.
Tewma 4.5. [ToCTOSTHHBIN 3/1eKTPUYECKUU TOK.

11

37

Pa3pen 5. Marnerusm.
Tema 5.1. MarHuTHoe 1ojie B BaKyyMe.
Tema 5.2. Dy1leKTpOMarHuTHas UHAYKLUA.
Tema 5.3. MarnurHoe 11o/1e B BelljecTBe.
Tema 5.4. OcHoBbI Teopur MakcBesia AJist
3/IeKTPOMAarHUTHOT O 110JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tema 5.5. [IpuMeHeHre MarHeTru3Ma B TeXHUKe.

11

37

Pazgen 6. OnTHka.
Tema 6.1. IHTepdepeHius cBeTa
Tema 6.2. [Iudpakijus cBera.
Tema 6.3. B3aumogeiicTBUe 3/1eKTPOMarHUTHBIX BOJIH C
BelLleCTBOM.
Tema 6.4. [Tonsgpu3anus ceera.
Tema 6.5. [IpuMeHeHre ONTUKU B TEXHUKeE.

12

38

Wtoro B cemecTpe:

34

17

17

112

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 0 210

[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.
Tabmumia 7 — Bugpl caMocTosiTe/IbHOM paboThl U ee TPY/I0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 7 20 38 14
pucuuriieel (TO)
[ToaroroBka K TeKylilleMy KOHTPOJIFO 69 19 37 13
ycrneBaeMocTu (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 69 19 37 13
arrecrayuu (ITA)
Bcero: | 210 58 112 40




5. [lepeueHb yueOGHO-MeTOAMUECKOTO 0OecTieueHust

[JIs CAMOCTOSITe/TbHOM PabOThl 00YUYarOIUXCS 110 JUCLUTTHE (MO/YJTHO)
YueOHO-MeTO[UUECKHEe MaTepuaibl i1 CaMOCTOSITe/IbHOW paboThl  00yuaroImxcst
yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeyaTHBIX U 37IEKTPOHHBIX YUeOHbIX U3JJaHUM
[TepeueHb TeUaTHBIX M 37IEKTPOHHBIX YUeOHBIX U3/jaHWi TIPUBeEH B TabuLe 8.

Tabmuia 8— ITepeueHb MeYaTHBIX U JIEKTPOHHBIX yUeOHbIX U3[aHUN

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

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

Pedicum docmyna: ons
asmopu308aHHbIX

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

nosb3oeamesetl.

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

e.lanbook.com/book/

07521 OnekTpuuectBo. Kosebanuss W BonHBL. BomHOBas
onTvKa: yuebHOe Tmocobue pans By3oB / WU. B.

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

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

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

Pedicum docmyna: ons
asmopu308aHHbIX

CasenbeB, 1. B. Kypc obmeli ¢usukn. B 3 ToMmax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dwusvka aTOMHOrO fAApa U
3/IeMeHTapHbIX YacTHul]:. yueOHUK s By3oB / U. B.
CaBenbeB. - 16-e u3g., crep. - Cankt-IletepOypr:

nosb3oeameseti. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. OO6mmii Kypc ¢usmku: YuebOHOe
catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:
Pesicum 0ocmyna: oas | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nosab3zoeamesetl.



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 Kop,
[TepeueHn BOMPOCOB (3a7ay) /151 9K3aMeHa
n/n WHAWKATOpa
Cemectp 1
1 | Ha3oBure npegMeT u3yyeHust KWHeMaTUKU. OIIK-1.3.1
2 | [aiite orpesesieHre MaTepyuaJlbHOU TOUKHU. OIIK-1.3.1

Teno ABWXKeTCA U3 COCTOSIHUSA TOKOSI C TaHT'eHLIMabHbIM YCKOPeHHUeM
3 |at = 4 m/c> u HOpMalbHBIM YycKopeHneM an = 3 m/c?. Hawngure | OIIK-1.Y.1
BeJIMUMHY [10/THOT'0 YCKOpeHUs TeJa a.

Ha3zoBuTe, B Kakux eguHMIIaX u3MmepsieTcss B cucteme CU yrioBas
CKOPOCTb U YTJIOBO€ YCKOPEHHe.

OIlK-3.3.1

5 | Haiire oripe/jesieHre abCOMIOTHO TBEP/IOMY Tey. OIlK-1.3.1




[TpoaHanu3upyite OTAMUUS CHeAYIOLMX (PU3NUECKUX MOJeneu:
abcomotHOo TBEpAOe Teo (ATT) u marepuanbHas Touka. IIpuBeauTe
rpuMep, B KOTOPOM OJIHO U TO >Ke€ TeJI0 BBLICTYNaeT B KadyeCTBe
MarepuanabHOU TOUkU U ATT.

OIIK-1.¥.1

[Toka)kuTe CBSI3b MeXAY JIMHEMHOW |

MaTepuaabHOU TOUKHU.

yIJIOBOM  CKOPOCTHIO

OIIK-3.Y.1

ITpoananu3upyuTe xapakTep MNPSIMOJIMHENHOTO [BIDKEHUS Teja I10
V3BeCTHOMY 3aKOHy nBwkeHus x(t) = 10 + 2t + 0,5t> (m). Kakoy nyTth
TIPOIJIeT TeJsio 3a yKa3aHHOe BpeMsi t = 2 ¢? OOOCHy#Te MprMeHeHHe
3aKOHOB, UCIIO/Ib3YeMbIX ISl pellleHus 3a/jauu.

OIIK-1.¥.1

CdopmynupyiiTe miepBbii 3akoH HbrOTOHa.

OIlK-1.3.1

10

OOBsICHUTe TIPUHLMIT W3MepeHHs] BeJIMUMHBI CHU/IbI, OCHOBAHHBIA Ha
TpeTbeM 3akoHe HbroToHa.

OIIK-3.3.1

11

OObsicHWTe, KaK, COIJIaCHO BTOPOMY 3akoHy HbrOTOHa,
yCKOpeHHe Tefla OT ero Macchl.

3dBUCUT

OIlK-3.3.1

12

[MpuBenvTe mMpuMep, WIIIOCTPUPYIOLWN [elCTBUe TpeThero 3aKoHa
HeroToHa.

OIIK-3.Y.1

13

KaMeHb /1eXXKUT Ha [iHe COCYy/ia, TIOJTHOCTBIO TIOTPY»XKEéHHbIN B BoAy. Kak
W3MEHUTCS CUla [JaBfeHWs KaMHS Ha [HO, eC/IM CBepXy Ha/UuThb
KepocuH (KepoCHH He CMellBaeTcs ¢ BoJoi)? O60CHyiiTe CBOM OTBET.

OIIK-3.B.1

14

HasoBuTe, Kakoii u3 3aKOHOB Kermuiepa ycraHaBiuBaeT (opmy
TPaeKTOPUU IJIaHeT.

OIIK-1.3.1

15

OueHWTe 3aBUCUMOCTb CH/bI BCEMUPHOTO TSTOTEHHSI OT MacChl
B3aUMO/IEHCTBYIOIIUX TeT U PACCTOSIHUSL MeXKy HUMU. OOOCHY#Te, KakK
W3MEHUTCSl CUJla B3aMMHOT'O TATOTEHUsI IBYX TeJsl, eCJIi MacCy OJJHOTO
13 TeJl YBeJIMUWTD BZABOE, @ PACCTOSIHUE MeXAY Te/laMd — YMEeHbILWTD B
[iBa pasa.

OIIK-9.B.1

16

[aiiTe onpefienieHre UMITyJIbCa Tejla Kak (U3UUeCKOM BeTUUMHBI.

OIIK-1.3.1

17

ChopmynupyiiTe, Tm0pyd KaKUX YCJOBUSIX  BBITOHSIETCS
COXpaHeHUs1 UMITyJIbCa.

3dKOH

OIIK-1.3.1

18

Ha3zoBute, Kakas CbI/I3I/I‘-I€CKaH Be/IMUYMHA HA3bIBAETCA MOMEHTOM CHJIBI.

OIlK-3.3.1

19

CpaBHUTe 3aMKucyh OCHOBHOTO 3aKOHA JUHAMUKU [I/Is1 TOCTYIaTebHOTO
¥ BpalllaTe/lbHOrO [BIKeHUs. HalifuTe B3aUMOCBS3U MEX[y STUMHU
3aKOHaMH.

OIIK-3.Y.1

20

CdopmynupyiiTe 3aKOH COXpaHEHUs] MOMEeHTa UMITyJIbCa.

OIIK-1.3.1

21

[Hatite onpeeieHrie paboThl Kak (pr3nNUeCcKoi BeTMUHHBI.

OIlK-1.3.1

22

CdopmynupyiiTe, 4TO TaKoe MOIIHOCTb Kak (hr3ruecKast BeJTMUMHa.

OIIK-1.3.1

23

O6’bHCHI/ITe, rnoueMy LIEHTDOCTpeMHUTE/IbHAA CHWJ/id TPpU BpdllieHUH 110
OKPY>KHOCTH He MMPOU3BOAUT pa6OTBI.

OIlIK-1.¥Y.1

24

Wccnenyiite paboTy CHIBI, €C/IH TEJI0 MacCOM m = 1 KT Moj JielcTBreM
HEKOTOPOW CWJIbI U3MEHUJ/IO CBOX CKOPOCTh € v0 = 1 m/c mo v = 3 m/c.
OO6ocHy#Te TpUMeHeHWe 3aKOHOB, WCIIO/b3yeMbIX [/l PelleHus
3a/jauM.

OIIK-1.¥.1

25

O6'bHCHI/ITe, B UeM COCTOHUT pa3/inMuve MeXAy KOHCEPpBATMBHBIMU U
HEKOHCePBATHUBHBIMU CHUJIAMH.

OIIK-3.Y.1

26

Kakoli kopabmb [JBWKeTCS MejjieHHee - Harpy)KeHHbId WU
HeHarpy>keHHbIH - TIPH O/IMHAKOBOW MOIIHOCTH JBuraTens? O6ocHyliTe
CBOU OTBeT.

OIIK-3.B.1




27

[Havite onpefieneHre MOTeHLMATIBHOM 5Heprud. OT 4ero oHa 3aBUCHT?

OIIK-1.3.1

28

OOmbsicHuTe, Kak paboTa KOHCEpBAaTMBHOH CHW/IbI CBsi3aHa C
MOTeHIL[MaTbHOU SHepruei.

OIlK-1.3.1

29

CdopmynupyiiTe  3aKOH COXpaHeHUs MeXaHWYeCKOW  SHEepruu.
[TpuBeavTe MpHUMep BbINIOJIHEHUS] 3aKOHA COXPaHeHUsI SHEPTUM.

OIIK-3.3.1

30

[aH ToHKMM crep)keHb Maccod m = 120 r u gmuHoit 1 = 50 oM,
CrOCOOHBIN BpallaTbCsl OTHOCHUTENBHO OCH, INPOXOZSIieil uepe3 ero
cepeguHy. PaccuuTaiiTe ero MOMEHT MHEpPLUMU OTHOCHUTE/IBHO
yKa3aHHOU OCH.

OIIK-1.¥Y.1

31

[TokakuTe Ha TIpUMepe TOHKOTO cTepxkHs AyinHol 20 cm 1 maccoi 30 T,
Kak rpuMeHsieTcs Teopema IlITeliHepa fjisi pacueTa MOMeHTa WHEPIIUA
TeJI TIPU TTIePeHOCe OCH BPAIIleHHUs C CePeIMHbI CTEP)KHS Ha OJJUH U3 ero
KOHI[OB.

OIIK-1.¥.1

32

HazoBute ¢opMyny, Mo KOTOPOM BBIUMC/ISETCS MOMEHT HMITyJbCa
abCo/I0OTHO TBEPZOro Tesa.

OIlK-3.3.1

33

Kak BblUMC/IseTcs KWHeTWYecKash SHEeprusi BpalleHusi abCoJI0THO
TBepaoro tena? CpaBHuTe c (opmysoi [Jjsi KWHEeTUUeCKOW SHepruu
MOCTYTaTe/IbHOTO /IBUKEHUSI.

OIIK-3.Y.1

34

ChopmynupyiiTe  aBa  TIOCTYyJaTa OTHOCHUTE/IbHOCTH

OUHIIITelHA.

Teopuu

OIlK-1.3.1

35

CnpaBegMBa 1M B cCrelyanbHONM Teopuu oTHocuTenbHOCTH (CTO)
K/laccuueckasi dopMysia A1t KhHeTUUecKor sHepruu E = m*v%/2? Ecnu
HeT, TO KaK paCcCUUTHIBAETCSl KMHEeTUuUecKasi SHeprusi Teaa COrJiacHO
CTO?

OIIK-3.Y.1

36

Onpezsenure, Kak W3MEHUTCSA T€pUOj KoeOaHUH TIPY>KUHHOTO
MasiTHUKa TIpU YBeJIMUEHUH ero MacChl B 2 pasa, a )KeCTKOCTHU TMPY>KUHbI
—B 8 pas.

OIIK-1.¥.1

37

Kak cBsi3aHa 3Heprusi rapMOHUYeCKUX K0J/iebaHUM C UX aMIUTUTYZOMN?

OIIK-1.¥.1

38

CpenadiTe BBIBOJ, 10 BOMPOCY: Kak OyJgeT W3MEHSTbCS — XOf
MasiTHUKOBBIX YacOB IIPU HACTYIUVIEHWM JIeTHUX J>KapKUX JHed 10
CPaBHEHHIO C XOJIOJHBIMU 3UMHUMU [JHSIMH, €C/IA Yachbl YCTaHOBJIEHBI B
HeyTeIJIeHHOM IOMell[eHUM (CTep)KeHb MasiTHUKA MeTasyInyecKuil)?
AprymeHTHUpYWTe CBOM OTBeT.

OIIK-1.B.1

39

CdopmynupyiiTe oripejiesieHHe BOTHBIL.

OIIK-1.3.1

40

OOBsicHUTe pa3Muve MeXAy TpPOJAOJBHBIMA ¢ TIOTepeuHbIMU
MexXaHWYeCKMMH BOJIHAMHU.

OIIK-1.¥.1

41

3anuilrTe ypaBHeHUe Oerylieil BOJHBI.

OIlK-1.3.1

42

HasoBute, ueMy paBHa cpefiHsisi 00beMHasi IFIOTHOCTb SHEPTUH BOJTHBL.

OIIK-1.3.1

43

VcTOUHMK 3BYyKa U MPUEMHUK [IBUKYTCSI APYT OTHOCUTE/ILHO Apyra CO
CKOPOCTSIMM UMCT U LIIP COOTBeTCTBeHHO. CKOpPOCTh 3ByKa B cCpefie
paBHa 340 w/c. [IlpoaHanu3upyiTe 3ajauyy U  OIpeJeuTe
OTHOCUTEJIbHOE M3MeHeHHe 4acTOThl 3ByKa 3a cueT 3¢ dekra [lorepa.
VICTOYHUK U TIPUEMHHMK JBWXKYTCS HaBCTpeuy Jpyr Apyry: vuct = 40
Mm/c, vrp = 60 m/c.

OIIK-3.Y.1

44

Cdopmynupyiite npuHLm [foiireHca.

OIIK-1.3.1

45

Ha3zoBute ompeziesieHre nHTEepdepeHIUY BOJTH.

OIlK-3.3.1

46

CdopMynupyiiTe, UTO Ha3bIBaeTCs CTOsSTUEM BOJIHOM.
TIpuMep CTosTueld BOMHBI.

[TpuBenute

OIIK-3.Y.1




Ha3oBuTe 0CHOBHBIE MapaMeTpbl COCTOSAHHSA, KOTOPBIMH OITMCBIBAETCA

47 OIlK-1.3.1
TepMOZMHAMUYeCKasl CUCTeMa.

Ha opHy uamny BecoB mocTtaBUIM O/rofille € ropsiueid BOZOM, a Ha

48 | apyryto ypaBHOBeluMBawouuie eé rupu. Coxpanurcsa v ¢ TedyenueMm | OIIK-3.B.1
BpeMeHHM 3T0 paBHOBecre? OOocHy#Te Bamr oTBer.

49 | 3anuiuTe ypaBHeHUe COCTOSIHUSA HU/ealbHOro rasa. OIIK-1.3.1

50 YKa)KUTe KOJMUECTBO CTereHeil CBOOOJBI y KeCTKOW ABYXaTOMHOM OIK-13.1
MosieKy/bl. C KaKUMU JBYKEHUSIMA OHU CBSI3aHBbI?

51 | Yemy paBHa paboTa rasa B ©30XOPHOM IIpoLiecce OIlK-1.3.1

59 OrneHuTe, 4YyBCTBUTE/ILHOCTh KAKOIO TepMOMeTpa BbIllle — PTYTHOIO OIK-9.B.1
VI/TU CIIMPTOBOTO (TIPY NPOYMX PaBHBIX yCJIOBUSX)?
a3, HaxopsLMICsl IPY IOCTOSIHHOM fiaByieHuu p = 100 kIla, n3menun

53 | obbem ¢ V1 = 4 M3 go V2 = 12 m3. TlokakuTe, Kak paccumTbiBaetcsi | OITK-1.Y.1
paboTa rasa B TakoM TIpoLiecce, U HAJUTe ee BeJTUUHHY.

54 CpenaiiTe BBIBO/IbI 110 XapaKTepy W3MeHeHMsi TemriepaTypbl ra3a mpu OIK-1.B.1
ero ObIcTpoM pacivpeHun. OTBeT MOSICHUTE. o

55 | [lepeunciure, U3 KaKUX 4aCTell COCTOMT TeryioBasi MalllvHa. OIlK-3.3.1
OueHuTe CUTyalUIO: Karulgd Mac/SsHUCTOW >KUJKOCTH TIOMajiaeT Ha

cg | OBEPXHOCTb BOJBI M  PacTeKaercs, o0pa3ysi TOHKYyHO TUIEHKY. OIK-1.B.1
Ob6si3aTenbHO /M 3Ta TUIEHKA 3aKpOeT BCHO TI0BEPXHOCTb BOJbI? o
Ob6ocHy¥iTe CBOM OTBET.

Onenute cutyaruto. UTo 06)KUraeT KOXXy CHIbHEe: BOJja WX BOJSHON

57 | map OAWHAKOBOM MaccChl TIpU OAHOW W Tou ke TemrepaType? | OIIK-3.B.1
O6ocHyiite Baiil oTBer.

Cemectp 3

58 | Uro Takoe abCO/IFOTHO UepHOE Tesio? OIIK-1.3.1
Bo cKo/MbKO pa3 M3MEeHUTCS MOTOK 3HEPruM OT HUTH HaKaluBaHWs

59 | jamrmel, ecnu yABOUTH ee TemmepaTypy? OO6ocHyiTe Bam otBeT, | OITK-1.Y.1
onupasick Ha 3akoH Ctedana-bosbivmana.

Pacronioxkute cefyrole CreKTpaibHble KIacChl 3Be3[| B TOpsKe
BO3pacTaHust abCOFOTHOW Temmepatypbl: A — Oesnble 3Be3znbl, G —

60 | »xenteie, M — KpacHble, O — rosybbie. Mcronb3yiiTe B oTBeTe 3akoHbl | OITK-1.Y.1
u3nydeHuss abCoMOTHO dYepHOro Tesma. OOBSICHUTE TIOTYYEHHYIO
3aKOHOMEpPHOCTb M3MeHeHHs LiBeTa.

61 OObsicHUTe TPUHLIMIT W3MepeHUsl TeMIlepaTypbl Tejia C TIOMOLIbIO ONK-3.Y 1
OMTHUYECKOTr0 MMPOMeTpa.

62 | Uro Ha3biBaeTcsl BHEIIHUM (PoTo3¢ddexTom? OIlK-1.3.1

63 | B kakux eguHuLax cucreMbl CY MOXXHO M3MepsITb SHEPTUI0 (POTOHOB? OIIK-3.3.1
MoxeT 1 BUAUMOe u3/lyuyeHre Bbi3BaTh (HOTO3¢(deKT B IMaacThHe U3

64 | metanna, pabora BbIxoz@a KoToporo paBHa 3.5 3B? O6ochyiite cBoii | OIIK-9.B.1
OTBeT.

65 OOBsICHUTe TIPUUYMHY BO3HWKHOBEHHSI TODMO3HOTO DEHTTeHOBCKOTO OIK-3.3.1
V3JTyYeHUsl.

66 OObsicHUTe, KaK 3Heprusi (h0TOHa CBsi3aHa C JJIMHOW CBETOBOM BOJIHBI. OTK-1.3.1

Ob6ocHyiiTe Balll OTBeT.




67

@oToH c gnvHOM BomHBI A = 97,04 M paccesisicsi Ha HeNoABUKHOM
3/1eKTpoHe Mo yryiom 6 = 90°. Tlpeayioxkute criocob oripeseneHus
OTHOCHTE/NIHOTO  M3MeHeHWsi  JMHbl  BOJMHBI  (OTOHA  TIpU
KOMITTOHOBCKOM paccesiHUW. PaccunTaiiTe ero BeJIMUMHY B YKa3aHHOM
cnydae. KOMIITOHOBCKas [1JiiHa BOJIHbI paBHa 2,426 nm.

OIIK-1.B.1

68

Omnummre, yTO TIpeCcTaB/sieT cob0i aToM B paMKax Mozenu TomcoHa.
Kakuie 0CHOBHBIE HEZJOCTAaTKHM JAHHON MOZeIn?

OIIK-1.3.1

69

ATOM BOZOpOAA HAXOAWUTCSI B OCHOBHOM COCTOSIHUU. Kakou J/MHbI
BOJIHBI M3/lyUeHUe MOXKET UCITYCTUTh JaHHbIA aToM? OOOCHYyHTe Ball
OTBET, UCTOJIb3Yys MOCTY/1aThl bopa.

OIIK-3.Y.1

70

B uem coctout runore3a e bporins?

OIlK-1.3.1

71

OOBsicHUTe, TIpU KAKUX YCAOBUSIX MHKPOUACTHLBl TIPOSIB/ISOT
BOJIHOBble CBOMCTBa. IlpuBesuTe mnpuMepsl, NOATBEpKAAroLIMe
BOJTHOBbIE CBOMCTBA YaCTHL].

OIIK-3.3.1

72

Byzer nu TIPOSIB/ISATE BOJTHOBBIE CBOWMCTBA (DyTOO/IbHBIM MsU TIpU
ronaJlaHuM B BOpOTa LIMPUHOM 7 M, ecid macca Msua 400 r., a
ckopocTh - 100 km/4? OTBeT 000CHOBATb.

OIIK-1.¥Y.1

73

KakoB (pu3nueckuii CMbIC/ BOJTHOBOW (DyHKLIMN?

OIIK-1.3.1

74

B dyem oOT/IMuMe CTalMOHADHOTO M HECTaLMOHAPHOTO YypaBHEHUs
[Ipéaunrepa?

OIlK-3.3.1

75

CpaBHuTe A/iMHYy BO/HBI Aie bpoiins gis maprka maccod mii = 0,2 T u
MpoToHa Macco mp = 1.67*107%7 Kkr, HMeIOLUX OJUHAKOBbIE
CKOpOCTH V.

OIIK-3.Y.1

76

Kakum 00pa3oM SHeprusi «HyJIeBbIX Koje0aHHi» KBAaHTOBOT'O
rapMOHUYECKOTO  OCIWISTOpa  CBsi3aHA  C  COOTHOILIEHWEM
HeoripefeieHHocTel efizen6epra?

OIIK-3.Y.1

77

HOCHHTaﬁTe, CKOJIBKO 3JIEKTPOHOB MOXET HaXOJUTbCA B OCHOBHOM
COCTOsSIHHUH B aTOMe.

OIIK-1.¥.1

78

[TocuuTaiiTe, CKOMBbKO 37€KTPOHOB B aToMe, y KOTOPOTO LIe/TUKOM
3aro/iHeHa BHEIUHSIST 2p-000si0uka. ATOM KakOro BeIecTBAa HMMeeT
TaKyI0 3JIEKTPOHHYIO KOH(PUTYPAL[HIO?

OIIK-1.¥.1

79

OueHuTe M0 NMOPSAKY BeJIMUMHBI BPEMS )KU3HU KBAHTOBOT'O COCTOSIHUS,
SHeprvsi KOTOpOro xapakTepusyeTcsi pa3MmbiBaHueM mnopsaka AE =~ 0.1
3B.

OIIK-1.B.1

80

MukpouacTulia 3anepra B OJHOMEPHOM MOTeHLJUa/JIbHOU sSIMe IMPUHOM
| ¢ 6ecKkOHeUHBIMY CTEHKaMU M HaXO[UTCS B COCTOSIHUM C KBaHTOBBIM
yncsiom n = 1. TlokakuTe, Kak OIpeJeUTh KOOPJAWHATBI TOYEK, B
KOTODbIX BepOSITHOCTb OOHAapy>KUThb MHKPOYACTULy MaKCUMasIbHa.
HaliguTe ux B yKa3aHHOM C/yuae.

OIIK-9.B.1

81

Kakum MoxeT ObITb CIHMH 4YacTWL, KOTOpPble  OMMCHIBAIOTCS
cratuctukon @epmu-/lnpaka? IlpuBesuTe npyuMepsl TaKUX YaCTHLL.

OIIK-1.3.1

82

OOBsicHUTe, YeM OTIMYAeTCs XapakKTep 3allo/IHEHWs COCTOSIHUM
KBaHTOBOM CHUCTeMbI (hepMHUOHAMU 1 O030HAMHU.

OIIK-1.3.1

83

CorocTaBbTe CBOMCTBA CIIOHTAHHOIO U BBIHY>KAE€HHOI'O M3/IyUEeHH .

OIIK-1.Y.1

84

[Mpepyiokute  TeopeTuueckoe  OOOCHOBaHWE, KAaK  W3MEHUTCS
MPOBO/IUMOCTh  KpDEMHMEBOTO 00pasila, ecM B HEro BHEPUTH
HeDOoJ/IbIII0e KOJMUeCTBO WHAVEBOW TpuMecu? BasleHTHOCTb KpeMHUsi
paBHa 4, BaJIeHTHOCTb UHJWS — 3.

OIIK-3.B.1




85 | OmmmmuTe pyUHLMI paboThI 1a3epa Mo TPEXYPOBHEBOM CXeMe. OIIK-3.3.1
Jlazep paboTaeT 1O TPeXypoOBHEBOM cxeme. OHEPrvss OCHOBHOTO

gg | COCTOMHMA E1 = -8 3B, sHeprusi Bo30yxaeHHoro coctosiHust E2 = -5 3B, OLK-1.Y 1
SHeprus MeracrabunbHoro cocrosinus E3= -5.2 aB. Onpefenure AnuHy
BOJIHBI, HAa KOTOPOW NIPOUCXOAUT paboyee U3yyeHue.

87 UeMmy paBHa MoJiIpHasi TeIUIOEMKOCTb TBepZOro Teja, COrJIaCHO OIK-1.3.1
KJIaCCUYeCKOM TeOpUM TeryioeMKOoCTH [rosionra u ITtu?

a8 OOBsicCHUTe, KaK KBAHTOBasi TEOPHSl TEIJIOEMKOCTU TBEPJOro Tesia OLK-3.V 1
[Hebast JOTIOMHSIET TEOPHIO TETVIOEMKOCTU DUHIIITeMHA. o

89 Kakasi uvactuija HasbiBaercss ¢doHoHOM? KakuM  KBaHTOBBIM OIMK-13.1
pacripeieieHieM OMUChIBAOTCs (POHOHBI? o

Bompocsr (3agaun) asist 3aueta / audd. 3auera mpe/cTaBieHbl B Tabauie 16.

Tabnwmiia 16 — Boripockl (3aaun) /s 3aueta / audd. 3auera

Ne [TepeueHb BOMpoCoB (3azau) Assi AudQepeHIMpOBaHHOTO 3aUeTa Koa
/1 WHAWKaTOpa
1 | Uro u3yyvaet 3/1eKTpoCcTaTHKa? OIIK-1.3.1
2 | [JaiiTe onpe/jeneHre TOUEUYHOTO 3apsijia. OIlK-3.3.1
3 Kak n3meHuTCs crsa B3auMOZIeCTBUS JBYX 3JIEKTPOHOB, €C/IU PacCTOsTHUE ONK-1.Y 1
Me>Xy HUMU yBeTMunTh B 3 pa3a? OOOoCHYy#Te Balll OTBeT. T
4 [MpoaHanusupyiite, Kakyto paboTy coBeplllaeT 3/IeKTPOCTaTUUeCKoe I1oJie OIK-3.Y 1
TIPOTOHA B aTOMe BOZIOPO/ia TIPH TMOJIHOM 000pOTe 37IeKTPOHA BOKPYT HETO. T
c Kak B3avMHO OpHEHTHMPOBaHbl CWIOBbIE JIMHUM W S5KBUIOTEHLIMA/IbHbIE OMK-1.3.1
TIOBEPXHOCTU?
6 B kakux eguHuiax cucrembl CHM MOXXHO H3MepsITb HalpsSKeHHOCTh OITK-1.3.1
3JIeKTPUYECKOro MoJist?
7 | Uto Ha3bIBaeTCs 371eKTPUUECKUM JUI0JIeM? OIlK-1.3.1
8 | Kakue BelllecTBa Ha3bIBaOT AUIEKTPUKAMU? OIIK-3.3.1
9 OObsicHWTEe  pa3iMuve  MeXAy  TOMSIPHbIMH W HEMOJIPHBIMU OMK-1.Y 1
JIA3NIeKTPUKAMU.
[TpoaHanu3upyiiTe, KakoW BeIWUWHBI 3apsifi [O/DKEH HaxXOAUTbCS Ha
10 | obkyasikax KOHJeHcaTopa, YTOObI TPH pa3HOCTH moTeHUWanoB mexay | OITK-3.Y.1
obknagkamu B 12 B oH obnagan sneprueit B 1 k.
OrleHuTe, KakOW eMKOCTbIO OyayT o0/afaTh MeTa/UTMuecKue TUIaCTHHBI
11 | mowaapto 0.2 M2, KoTopble pa3feneHbl cioem mapaduHa (¢ = 2.5) | OIIK-1.B.1
TosuHoM 0.5 cm?
CpenaiiTe  BBIBOJ, KaK  M3MEHUTCS  3/IEKTPOEMKOCTb  IJIOCKOTO
12 | KOHJeHcaTopa C KBaJpaTHBIMM IUIACTUHAMH, ecId U3 3TUX IwactvH | OIIK-3.B.1
BbIpe3aTh KPYTH C [UaMeTpOM, paBHbIM CTOPOHE KBaJipara.
OueHuTe cUTyaluiO: /Ba KOHZEeHcaTopa oAuHaKoBOM eMkocth 200 Mx®D
13 | coemuHeHbl mapasiensHO. Kak u3MeHuTcss ux oOijas eMkocts, eciu | OITK-9.B.1
CcoeJjJMHEeHMe 3aMeHUThb Ha M0oC/e/loBaTe/IbHOe?
14 | JaliTe onipesiesieHre 371eKTPUYECKOTO TOKa. OIlK-1.3.1
15 | Chopmynupyiite 3akoH OMa /iJis1 yuacTKa LemH. OIIK-3.3.1
16 Kak u3mMeHUTCs1 COMpOTUB/IEHUE TIPOBO/IA, €C/IM ero JjIMHa yBeIUunuTcs B 4 OMK-1L.Y 1
pasa, a ;uameTp — yBerumTcs B 2 pa3a? OO0CHyHTe CBOM OTBeT. o




PaccunraiiTe MOIIHOCTB, BbIJE/NsseMyI0 Ha CONpoTHBAeHMH 3 KOM Ipu

17 . OIlK-1.Y.1
IIPOTeKaHUU Yyepe3 Hero Toka cuioi 60 MA.

18 | JaliTe orpesiesieHrie MarHUTHOM UHYKLWU. OIIK-3.3.1

19 | Kakum 06pa3om orpe/ie/sieTcst HarpapieHre CHIbl AMriepa? OIIK-3.3.1

20 | Chopmynupyiite 3akoH buo-CaBapa-Jlamaca. OIIK-1.3.1

1 PaccuuraiiTe, ueMy paBHa Be/JMYMHA MAarHUTHOTO MO/l B LIEHTpe OIK-3.Y 1
KPYTrOBOTO BUTKa pajauyca 25 cM ¢ Tokom 0.5 A.

PaccuvTaliTe MarHWTHYH0O WHIYKUWKO Ha OCHM [JIMHHOTO COJIEHOWJA,

5y | COAEPXaLLero 10 BUTKOB Ha CaHTUMETDP MAJIMHbI U (peppOMarHUTHbIN ONK-1.Y 1
cep/ieuHUK C TMpoHuLaeMocThio P = 100, eci 1o HeMY MPOXOAUT TOK o
cuion 2 A.

PaccuuTaiiTe T/IOTHOCTH HAMOTKM TOpOM/a, HeOOXOANMYH0, uTOOBI TIpU

23 | cune ToKa B HeM, paBHOM 10 A, MarHuTHOe moJie Ha ero ocu umesno | OIIK-1.Y.1
BenmuuHy 1 MTo.

Ornpesenvre, KakoW 3apsi[i HeCeT 3JieMeHTapHas uacTvlla, eC/Iu OHa,

24 | aBurasch co ckopoctbto 1 Mm/c B MarHuTHOM nosie ¢ unaykiuent 0.5 Ta, | OIIK-1.Y.1
VICTIBIThIBaET JiericTBue cuibl JlopeHna BenunHou 0.16 nH.

OueHuTe CUTyalLMlO: B MarHUTHOe TOjie C OJWHAKOBBIMU CKOPOCTSIMHU

25 | B/IeTalOT MPOTOH M 3/€KTPOH. byayT nu otivuateess ux Tpaektopuu, u | OIIK-3.B.1
eCJIv ia, TO KaKUM 00pa3oM? ApPrymMeHTUpPYWTe CBOM OTBET.

26 | B uem cocTouT siBjleHME 371eKTPOMarHUTHOU UHAYKLUU? OIIK-1.3.1
[Tpoanamu3upyite BenuurHy O/IC, BO3HMKAOIIYI0 B KO/bLie, KOTOpOe

o7 | BBIHOCAT M3 MO/ 32 BpeMs 25 Mc. Meta/uinueckoe KosbLo paguycom 10 OMK-1.Y 1
CM HaxOJUTCSl B MarHUTHOM ToJie ¢ uHAyKured 50 MTn. OTBeT 3anuiumuTe o
B MB.

28 | Javire onpeseneHus: AuaMarHeTUKaM U lapaMarHeTUKaM. OIIK-1.3.1

29 | Kakue BelljecTBa Ha3bIBatOTCsl peppoMarHeTUKamu? OIIK-3.3.1

30 | Yro Ha3bIBalOT KO3PLIUTHBHOM CUION? OIlK-1.3.1
OrnpefienviTe, Kakasi 3Heprus 3ak/r0yeHa B KaTyllke UHAYKTUBHOCTEO 100

31 N N OIlK-1.Y.1
MI'H ¢ TokoMm cusont 0.2 A. OtBet pgavite B MX.

3 [Mpepnoxure crmocod W3MepeHWs] BeJUUYMHbBI MAarHUTHOW  SHEPrHH, OIK-3.Y 1
3aK/IFOUEHHOM B KaTyIIKe, C IOMOLbIO COTTPOTHUB/IEHUS.

33 | Uro Ha3bIBaeTCs 3/71eKTPOMarHUTHOM BOJIHOM? OIlK-1.3.1
Kak B3aMMHO OpHEHTHpPOBaHbl B 3/IEKTPOMarHUTHOU BOJIHE BEKTOPBI

34 | HaNPSPKeHHOCTH 3/1eKTPUUECKOT0 IM0JIs1, MarHUTHOM MHAYKLMKU U ckopoctu | OITK-3.3.1
BOJIHBI?

35 | CopmynupyiiTe 3aKOH OTPa)KeHUsI CBETA. OIlK-1.3.1
[Tpoananusupyiite, rje CBeT ABWKeTCs ObicTpee — B anMase (n = 2.42) unu

36 | B Boze (n = 1.33). Bo cKOMBbKO pa3 pa3mMyaroTcsi CKOPOCTH cBeTa B fjaHHbIX | OIIK-1.Y.1
cpenax?

OrueHuTe CUTyaLMIO: JIy4 CBeTa TajiaeT Ha FpaHMLly pa3jesa [ABYX BellecTB
nox yriiom 30°. IlokaszaTesnb TpesoM/ieHHsi TIepBOM Cpefibl paBeH 2.4.

37 | Bo3MOXXHO /i, YTOObI OTpakKeHHBbIM U TIpejioMjeHHbIM ayun Obui | OINK-1.B.1
NepneH uKyaIsapHbl  Apyr Apyry? Ecm pa, omnpezsenvdre Tmokasartesib
TipesioMJ/IeHHsI BTOPOU Cpe/ibl.

38 | Uto Ha3bIBalOT UHTep(depeHLreil cBeTa? OIIK-1.3.1

39 Onuivre, B ueM pasauuue MeXAy TIeOMeTpUYecKOM M ONTUYeCKOU OMK-1L.Y 1

Pa3HOCTBIO XO/Zla CBETOBBIX nyqef/i.




40

[peanoxxuTe TeopeTdeckoe 0OOCHOBaHWE HA/TUUMs DAY >KHOU OKPACKH y
TOHKMX IIJIEHOK (pas/uroe Ha TMOBEepXHOCTHM BOJblI Macjo, MbLIbHbIE
Iy3bIPU U T.I1.).

OIIK-3.B.1

41

Yro Takoe [AWUCTIEpCUsl CBeTa Kak sBjeHuWe? IlpuBeauTe MpUMeEpbI
Ha0JTI0/IeHUS TUCTIEPCHH.

OIIK-1.3.1

42

[TpoaHanu3upyiTe, Kakoi HaWOOJBIINN TIOPSZOK CITIEKTPA MOXKHO
Hab/ro1aTh Ha AMQpaKI[MOHHOW pelreTKe, ecyid oHa uMeeT 500 IITPUXOB
Ha MWIJTUMETP U ee 00/TyuaroT CBETOM C JTMHOM BOTHBI 500 HM.

OIIK-1.¥.1

43

Uemy paBHa pa3HOCTb (a3 [BYX CBETOBBIX BOJIH, IIpU KOTOpPOM
Habr0jaeTcsi MUHUMYM MHTEHCHBHOCTU?

OIlK-3.3.1

44

[Tnockonosiipu30BaHHbIN CBeT MaJaeT Ha aHaau3aTop Tak, YTO IJIOCKOCTh
rosigpyusanuu  cocrasiser yros 30° € IIOCKOCTBIO aHanusaropa. Bo
CKOJIbKO Pa3 YMeHbIIUTCS UHTEHCUBHOCTb CBeTa B YKa3aHHOM CJlydae?

OIIK-3.Y.1

[TepeyeHb TeM /IS BBIMTOJIHEHHsT KyPCOBOTO MTPOEKTa/ KyPCOBOM pabOThI TIpeiCTaB/IeHbI B
Tabviie 17.

Tabsuiia 17 — IlepeueHb TeM /i1 BBITIOJTHEHHSI KYPCOBOT'O MTPOEKTa / KYPCOBOM pabOTEI

Ne /11

paboThI

[TpyMepHBIii epeuyeHb TeM J1Jisi BLINOTHEHUsT KyPCOBOT'0 MPOeKTa/ KypCOBOM

YueOHBIM I7IAHOM He MpelyCMOTPeHO

Bonpockl A/ TIpOBeJieHMs] TIPOMEXYTOYHOM aTTecTalid B BHUJE TeCTUPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.
Tabnwuiia 18 — ITpuMepHbIi MlepeueHb BOITPOCOB it TECTOB
Ne o Kopg
[TpyMepHBbIii epeueHb BONPOCOB [i/isl TECTOB
n/n UHAWKaTOpa
Kakasi OyzeT TpaeKTOpusi y UaCTHIbI, ABWKYILEHCS paBHOMEPHO C
TIOCTOSTHHBIM T10 BeJINUMHE YCKOPEHUEM.
1) IIpsimast nuHUA
1 | 2) Jluawus c meperubom OIlK-1.Y.1
3) ITapabosa
4) OKpY>KHOCTh
Otsert: 4
Onpegenvre, Kakasi U3 Mpe/CTaB/leHHbIX (U3NYECKUX BeTUUMH UMeeT
eIMHHMLly U3MepeHus], COBMAJAloIyI0 C eJUHULIeN M3MepeHUs CUJIbI.
1) mnynbe
2 | 2) YckopeHue OIIK-1.3.1
3) Bec
4) YrioBasi CKOpOCTb
Otsert: 3
YTo nmpou30iET mocsie abCoMOTHO HEYNPYTOTo yAapa YacTUL] MacCaMu
m, = 4m, U ¢ KUHeTH4Yeckumu 3Heprusimu T, = 6T,. HacTuiia ¢ Maccoit
m, /IBUraaach BIpPaBo, a YacTULa C MaCCOM M, — HABCTPeUy YacCTULIe C
Maccou m,.
3 | 1) Yactuipl 6yayT ABUTaThCS BIPaBO OIIK-3.Y.1
2) Equnas yactuiia OyJeT ABUraThCsl BJIEBO
3) Yactuiipl 6yAyT MOKOUTHCS
4) Yactuiipl OYAyT ABUTATHCS B IPOTHUBOIIOJIOXKHBIE CTOPOHBI
OtBer: 2




[TpoaHanu3upyiTe, KakOu OTBeT SB/SeTCS NpPaBUIbHBIM Ha BOIIPOC:
«UeMy paBHa CyMMa BHYTPEHHMX CWJ, [eHCTBYIOIIUX MEXJY TelaMu
3aMKHYTOW MeXaHUUeCKOM CUCTEMBI?»

1) VI3meHeHUIO SHEePryuy CUCTEMBbI

2) Hymo

3) i3MeHeHuI0 UMITyJIbCa CUCTEMBbI

4) Y CKOpeHHIO LIeHTpa MacC CUCTEeMBbI

Ortser: 2

OIIK-1.B.1

Uro mnpousoWzeT C MOMEHTOM WHepLMM CBHHLIOBOIO LIIWHJPA
OTHOCUTE/IbHO OCH, COBMAaJalolleil C ero reoMeTpUYecKol OChbIO
CUMMEeTPUH, eC/IU LIWINHAD CIUIIOLUTD B JUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHUTCS

4) CraHeT paBHbIM HYJIIO

Ortsert: 2

OIIK-3.B.1

YKakuTe BepHYIO 3allkCh YpaBHEHWs [JUHAMMKU BpallaTeJbHOTO
JBYDKEHUSI.

HM=Jow

2)e=M/

3)M=L-w?

4) L =r-p-sina

OtBer: 2

OIIK-1.3.1

YKaxkuTe, ueMy paBeH MOMEHT WHEepI[MH TOHKOro obpyda Maccoit m u
pazuycar.

1) J=m1%12

2)J=mr1%2

3)J=mr1%3

4)J =m-r?

Otsert: 4

OIlK-1.3.1

Beibepure ¢pa3y, COOTBETCTBYIOLIYIO TepBOMY 3akoHy HbrOTOHa:
«IlepBbii 3aKk0H HblOTOHA yTBEp)KJaeT...»

1) ®akT cyIiecTBoBaHUS aOCOMIOTHOTO [BMYKEHUS

2) Cy1iecTBoBaHMe UHepLMa/IbHBIX CUCTEM OTCYETa

3) ®aKT cyliecTBOBaHUsI HeMHepLMalbHbIX CUCTeM OTCUETa

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

OtBer: 2

OIIK-3.3.1

PaccuuraiiTe BeIMUMHY MOZY/SI MaKCUMalbHOW BeMUMHBI YCKOPEHUS
TOYKH, /IBW)KEeHUe KOTOPOW OMHUChIBaeTCsl ypaBHeHUeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBeT: 1

OIlK-3.3.1

10

Bribepute hopmyny, oIpefesstolny0 BeJUUrHy (a30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3)v=kA

4 v=wk

Otsert: 4

OIIK-1.¥.1




11

PaccuuTaiite, ueMy paBHa paboTa KOHCEPBAaTUBHOMN CHJIBI TIO 3aMKHYTOM
TpaekTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUTM TIOTEHIIMATLHOW SHEPTUN

2) IlponoprioHanbHa NpUpaLLeHUI0 KWHEeTUYeCKOW SHEprUuU

3) PaBHa HyJTt0

4) 3aBUCUT OT CKOPOCTH JIBW>KEHHSI

Otsert: 3

OIIK-1.3.1

12

Kakasi u3 mepeunc/ieHHbIX (PU3MUECKUX BeTMUMH HMMeeT Pa3MepHOCTb
(xr-m)/c??

1) MOMeHT CUJIbI

2) MomeHT uHepLu

3) MomeHT uMIyJibca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Korpa TaHreHiyanbHOe yCKOpeHMEe paBHO HYJ/IHO, a HOPMaJbHOe
YCKOpeHHe MOCTOSIHHO, TO TaKoe [IB)KeHHe Ha3bIBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM TIPSIMOJIMHEMHBIM

3) PaBHOYCKOpeHHBIM NPSIMOJIMHEHHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-3.3.1

14

Bribepute ripaBuibHBIN 0TBeT. Kak M3MeHsieTCss MOAY/b CKOPOCTH TIPH
NPSIMOJIMHEMHOM JIB)KEHUM, eC/IM 3aBUCUMOCTb TIPOMIeHHOTO TeIoM
IyTU OT BpeMEeHU 3a/laHa ypaBHeHueM: S = 4 + 15t% + 37

1) YbbiBaetr

2) IIpoxoaut yepe3 MUHUMYM

3) Bo3spacraer

4) OcTaéTtcs MoCTOSTHHBIM

Ortser: 3

OIIK-1.3.1

15

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

2)J=m-1%/12

3)J=2-mr1%5

4)J =m-r?

OrtBeT: 4

OIIK-3.Y.1

16

Kak cooTHOCATCS MOMEHTbI MHepLUMU [AucKa Jo v yuauHgpa Ji,
KOTOpbIe UMEIOT PaBHbIe MaCChbl U PaInyChl?

1) Jno =Ju

2)Jo > i

3)Jn>2-Ju

4) Jp > Ju/2

Otsert: 1

OIIK-1.3.1

17

HaiiuTe oTHOIIeHMe nipou3BejeHHbIX paboT (A,/A,), ecu Ba AucKa C
paBHbIMU Maccamu U paguycamu R, u R, (R, = 2R,) packpyuuBatoT u3
COCTOSIHUS TTOKOS1 10 OJJUHAKOBBIX YIJIOBbIX CKOPOCTEM.

N1

2)3

3)4

4)5

Otsert: 3

OIIK-1.¥.1




18

Kakoi1 yuéHbI1 cO34an CreuydaabHyH) TEeOPUI) OTHOCUTETbHOCTU
(CTO)?

1) T'anunei

2) DUHILTelH

3) JlopeHyy

4) bop

Otser: 2

OIIK-3.Y.1

19

BribepuTe ypaBHeHUe, OMUCHIBAOLee rapMOHUYeCKUe KoyiebaHusl.
1) x = 0,1-tg(2t2 + /6)

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

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

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

Otser: 2

OIlK-1.3.1

20

[TpoaHanu3upyiiTe, MpU KakOM YCJIOBUM B CHCTEMe, COBepLIaroIeid
BBIHY)KJIeHHble KojiebaHus, OyzerT Hab/rofaThCs pe3oHaHC (, —
coOCTBeHHasl UaCTOTa, ( — YaCTOTa BBIHY)K/JAFOIIel CUJIbI)?

1) 0 >> w,

2) ® > w,

3) o=,

4) o << w,

Otsert: 3

OIIK-3.3.1

21

Bribepure, kakas ~ ¢u3Mueckas BeIMUMHA ~ W3MEHSIeTCS 1107
BO3/leliCTBMEM CHJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKoHY HbroTOHa.

1) MonsipHasi Macca

2) CkopocTb

3) Macca

4) MoMeHT vHepLyr

Ortser: 2

OIlK-3.3.1

22

Beibepute, B KakOil cUCTeMe TeJl TIOJIHbIE MOMEHT UMITyJ/IbCa OCTaeTCst
TIOCTOSIHHBIM.

1) 3amkHyTOM

2) He3amkHyTOH, Ile CcyMMa MOMEHTOB BHYTPEHHUX CUJI paBHa HYJIIO
3) HezaMKHyTOW, Tle CyMMa MOMEHTOB BHEIIIHUX CHJI ITIOCTOSTHHA

4) He3zaMkHyTOM

Ortser: 1

OIIK-1.3.1

23

Ykaxkute, paboTa KakoW W3 TIepEUMC/IEHHBIX CUJI PaBHA HYJIIO TIPU
3aMKHYTOU TPaeKTOPHUU JIBW)KEHHS Tesa.

1) BsA3koro TpeHust

2) Cunbl TpeHHUsI KaueHUst

3) Tarotenus

4) Cusbl TPeHUs CKOJTb>KeHUsI

Ortser: 3

OIIK-1.3.1

24

YeMy paBHa Be/MUMHa yCKOPeHHsi CBOOOJHOTO TafieHHsl g Ha BBICOTE
HaJ, TIOBepXHOCTbK 3eMJd, paBHOM paauycy 3ewn? Bemuuuny g
BO/IM3M MOBEPXHOCTU 3eMJIH TIPUHATH PaBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortser: 2

OIIK-1.3.1




[Tpoananusupytire, KakK W3MEHUTCS TIepro/, Kosie0aHui
MaTemMaTUueCcKoro MasiTHUKa, eC/Iy JIIMHY ero MnojBeca YBeJW4WuTb B 9
pas, a MacCy rpy3a — yBeJWYMTh B 4 pasa.

1) YBenuuurcs B 3 pasa

25 2) YBemmuurcs B 4 pasa ONK-1.v.1
3) YMeHbLIUTCS B 2 pa3a
4) YmeHbIiTCA B 4 pasa
Ortser: 1
OvueHuTe 371€KTPOEMKOCTH IVIOCKOTO BO3AYIIHOIO KOHZEHCaTopa, eCu
paccTosiHHe MeXKAy ero OOK/IaJkaM{ YBeJW4YuTb B 9 pa3, a 00/acThb
MeXXy 00K/Ia[KaMU 3a/IUTh JUCTU/UTMPOBAHHOM Bo/ioH (& = 81).
26 1) YmenbimTcs B 4 pasa OIK-3.Y 1
2) YBenuuuTcs B 4 pasa
3) YBenuuutcs B 9 pas
4) YBenuuutcs B 12 pa3s
Otser: 3
Ha3zoBuTe BeliecTBa, KOTOPbIE MPU OOBIYHBIX YCIOBUSIX MPAKTUUYECKH
He MPOBOJISAT 3/IeKTPUUECKUM TOK.
1) TIpoBogHUKYM
27 | 2) IlonynpoBogHUKN OIIK-9.B.1
3) [TnaTuHa
4) qy3neKTpUKU
OtBert: 4
Kak HarpaB/ieHbI CUJIOBBIE JIUHUM Harps’KeHHOCTH
3/1IeKTPOCTaTUUYECKOTO TIOJIs, CO3/JaHHOTO TOYEUHBbIM OTpHULAaTeTbHBIM
3apsaoM?
28 1) 3akpyumBaroTCcsl BOKPYT 3apsza OIK-1.B.1
2) K 3apsiny
3) 3aKpyuMBarOTCsl BOKPYT 3apsi/ia 10 UaCOBOM CTpesiKe
4) 3aKpyuMBarOTCS1 BOKPYT 3apsi/Jja MPOTUB UaCOBOM CTPeKH
OtBer: 2
MoxeT M yacTuLja MMeTb 3aps, BeJUurHa KoToporo B 1,5 pasa
OoJtbILIe 371eMEHTapHOTO 3apsiza?
1) MoxeT
29 | 2) Hert, He MoXxeT OIlIK-1.3.1
3) MoxeT, HO TO/IbKO eC/U 3apsij, OTpULIAaTeTbHbIN
4) MoxxeT, HO TOJIbKO eCJTU 3apsifi TI0JI0KUTeTbHbIN
Otser: 2
YeMy paBeH TOTeHLMA/ 3/IeKTPUUECKOTO T1071s1?
1) IMoTeHLMaNbHOMN 3HEPTUU eJUHUUHOTO TOJIOKUTETLHOTO 3apsiia Uin
OTHOILIEHUIO TIOTeHIIMaTbHOM YHEPrUH K 3apsiay
2) Pabote cui 1oJisi TI0 TIepeMeIeHU0 eJUHUUHOTO TTOJI0KUTE/TEHOTO
30 | 3apsja U3 AAHHOM TOUKH T0J1s1 B 6CKOHEUHOCTh OIlK-3.B.1

3) Cune, gercTByOLEeHN Ha 3apsij], MOMELLeHHbIN B JAHHYH0 TOUKY IO/
4) KuHeTnueckol 3Hepruv mpobHOT0 TOYeUHOro eZJMHUYHOTO 3apsiZia B
JTAaHHOW TOYKe MOJIst

OtBer: 2




31

Harnutmre dhopmyiny 3akoHa Oma B fuddepeHiranbsHoM Gopme.
1)R=U/

2) R = Q/I2- At

3)j=0c'E

4)R =P/

OtBerT: 3

OIIK-1.B.1

32

Halijute  npaBwibHOe  Ha3BaHWe [/ BEKTOPDHOU  CUJIOBOM
XapaKTePUCTUKU 3/IeKTPOCTaTUUeCKOro TOJIs.

1) IToreHuuman

2) HaripsbkeHHOCTh

3) Nnpykuus

4) 3apsp

Otser: 2

OIIK-1.3.1

33

OueHuTe, KaK U3MEHUTCSI CUJIa 3/1eKTPOCTaTUUeCKOr0 B3aMMO/eMCTBHUS
JIBYX TOUEYHBIX 3aps[iOB, €C/M OJWH M3 HUX YMEHbLIUTb B 4 pasa, a
paccTosiHMe MeXXAy HUIMH YMeHbILUTb B 2 pasa.

1) Ymenbmrca B 8 pas

2) YMeHbIIUTCS B 2 pa3a

3) Ymenbluutcs B 16 pa3s

4) He usmeHuTCS

OtBert: 4

OIIK-3.3.1

34

OueHuTe, KakK 3aBUCHT 371eKTpUUecKasl POBOJUMOCTb NPOBOJHHUKA OT
MIPUIO’KEHHOW K HeEMY pa3HOCTH MOTEHLMAJIOB.

1) Ipsimo rponopiMoHaTbHO

2) IlponoprioHanbHO CTeNeHU OT pa3HOCTH MOTEHLUAIOB

3) IIponop1ioHanbHO KBapaTy

4) He 3aBucut

Otsert: 4

OIlK-3.3.1

35

YKaxure (QU3NUECKYI0 BeJMUMHY, KOTOpasi UMeeT Ty ’Ke eJUHULY
V3MepeHus], UTO U HarpsKeHUe.

1) HanpsbkeHHOCTB

2) ITIpoBOAUMOCTD

3) 31C

4) ConpoTuB/ieHHe

Ortser: 3

OIIK-1.3.1

36

Kak  Has3biBaeTCs  BelMUYMHAa  HAlNpSDKEHHOCTU — TOJS,  eCiu
HaMarHUUeHHOCTb  (peppomarHeTvka oOpaijaercsi B Hyldb U
HamnpsDKeHHOCTb ~ T0JI1  HampaB/ieHa  [POTMBOIIOJIOKHO  TIOJIIO,
BbI3BaBllIEMy HaMarHUUMBaHUe?

1) I'ucrepesrcom

2) KospuutiBHOM CUION

3) [Monsipuzanuen

4) MarHuTo/iBWxXylllel CHUIon

Ortser: 2

OIIK-1.3.1

37

OrieHuTe, MO KAaKOW TPAaeKTOpUM OyJeT ABUraThCs B MarHUTHOM IT0Jie
YyacTULa, JieTslasl C MOCTOSHHOW CKOPOCTBIO BIO/Ib JIMHUM MarHATHOM
WHIYKUU?

1) Okpy>XHOCTb

2) [psimast

3) OBanoup

4) Dnnuric

OrtgerT: 2

OIIK-1.3.1
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B kakux ejuHUIIaX U3MePSIeTCSl HAMPSHKEHHOCTh 3/IEKTPAYeCKOro MoJsi?
1) A/m

2) B/m

3) Kn

4) Tn

OrtBerT: 2

OIIK-9.B.1

39

YcTaHOBUTE COOTBETCTBHE MEXKAy MaTepuajioM TPOBOAHUKA U €ro
3J1IeKTPOTIPOBOHOCThIO:

Marepuan JneKTponpoBOAHOCTE (g, 1/(OM:-cm)

A) Mertainn 1)>10-15-10"1°0

B) IToayrpoBOgHHUK 2)10719-103

B) [InsekTpuk 3) 104 - 10¢

OtBer: 1-B,2-5,3-A

OIIK-3.3.1
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OrjeHurTe, KaK COOTHOCSITCS YTJ/IbI MaJ|eHUsI X U OTPakeHusl () CBeTa?
Da>>o

2)a>@

a=¢

Ha<g

OtBeT: 3

OIIK-3.Y.1

41

[TpoaHanu3upyiite, uemy paBeH abCOJIOTHBIN MTOKa3aTesib TIPeIoMIeHUsT
cpeibl C OW3EeKTPUYECKOM TPOHULIAeMOCTbI0 € = 16 WU MarHUTHOU
TPOHULIAEMOCTBIO [ = 1.

1) 1/32

2)1/4

3)4

4) 1/16

Otsert: 3

OIIK-1.3.1
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YKaxkuTe siB/ieHHe, KOTOPOe UMeHyeTCs1 MHTepdepeHLel BOIH?

1) OrubaHue BOJTHAMU TIPETSITCTBUIMA

2) HanoxxeHue [pyr Ha /Jpyra BOJH, HUAYLIMX OT KOTepPeHTHBIX
HMCTOUYHUKOB

3) OrTk/JoHeHHWe BOAH OT  TepBOHAYa/IbHOTO  HarlpaB/ieHus
pacripocTpaHeHust Ipy Tiepexo/ie U3 0JJHOM Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTD (Pa30BOM CKOPOCTH OT JIJTUHBI BOJIHBI

OtBer: 2

OIIK-1.3.1

43

[TpoaHanu3upyiTe, KakuM [O/DKeH OBITb Yrosl TaJieHHsi CBETOBOTO
Jy4a, yToOBbI OTPayKeHHBIH JIyY COCTABJISUI C MaZiatoIiyM yrou 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otser: 3

OIIK-1.3.1

44

OrueHrTe ONTUUECKYIO AJIMHY MyTHA L U3 0HOM TOUKU B [IPYTYIO, €C/Iu
pacCTosiHUe MeXAy [BYMsSI TOUKAMM IPO3PAuHOM [IM37eKTPUUeCKOU
cpeanl S = 4 m. [1okasaresib npesiomsieHus cpeabi n = 1,5.

1)5w™m

2)6m™m

3)7m

H1llwm

OrtBerT: 2

OIIK-1.¥Y.1
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st 0OBbsiCHeHUsI KaKOTO SIBJIEHHSI MOKeT OBbITh MCIIO/Ib30BaH MPUHLIAT
I'otirenca-®penensi?

1) KorepeHTHOCTB

2) Oudpakuys

3) INonspusanms

4) KopnycKynsipHO-BO/THOBOM /1yann3m

Otser: 2

OIIK-3.3.1

46

[IpoaHanu3upyiiTe, 4yeMy paBeH [IepuOJ  peLIeTKH, Korza
nudpakiMoHHas peliieTka cofiep>KUT 200 ITPHUXOB Ha MUJJTUMETP.

1) 100 MKkM

2) 500 MKkm

3) 200 MKM

4) 5 MKM

Otsert: 4

OIIK-3.¥Y.1

47

[MpoaHanu3upyiiTe WHTEHCHMBHOCTb CBeTa TMpU HHTepdepeHLIMH
OJJMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO | OT KOrepeHTHbIX HCTOYHHKOB B
TOUKe, B KOTOpPOM pa3HoCTh (a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Otser: 1

OIIK-1.¥.1

48

UTro U3 Tepeumc/ieHHOrO SIB/ISIeTCS OCOOEHHOCTBIO CHU/IOBBIX JTMHUM
MarHUTHOTO T10J15?

1) CunoBble TMHUK MarHUTHOTO MOJIs1 BCer/ia 3aMKHYThbIe

2) MarHuTHble CWUJIOBble JIMHWM HAUWHAIOTCS HAa MAarHUTHBIX U
3aKaHUMBAIOTCS HA 3/IEKTPUUECKHX 3apsifax

3) MarHuTHble CH/IOBble JWHWM HAUMHAIOTCS W 3aKaHUYMBAIOTCS Ha
MarHMTHBIX 3apsAax

4) MarHuTHble CWU/IOBble JIMHUM HAUMHAIOTCS UM 3aKaHUMBAKOTCS Ha
3/IeKTPUYECKUX 3apsiax

OTBeT: 1

OIIK-1.3.1

49

CpenaiiTe BBIBOJ, KaKOW reOMeTpUUECKOM (PUTypOM MOKHO OMNMCAaTh
TPaeKTOPUIO [JBW)KEHMs 3apsDKeHHOM 4YacCTHULipl, [BUTAIOLIENCs IO
HeKOTOpbIM yrjioM (0° < a < 90°) K IMHUSIM MarHUTHOW MHAYKLIUU.

1) OKpy>XHOCTb

2) IMapabosa

3) 'uniepbosia

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OueHuTe cTemneHb TosisipyU3aliuu P cBeTa, ec/iu CBeT MpeJCTaB/isieT
coboli CMeCh eCTeCTBEHHOTO CBeTa C TUIOCKOTIO/ISIPU30BaHHBIM.
MHTeHCHBHOCTD T0JIIPHM30BaHHOTO CBeTa B Jiydye paBHAa MHTeHCUBHOCTU
eCTeCTBEHHOI'O CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

OIIK-3.B.1




PaccuuraiiTe nokasarenb mpeJjIoOMJ/IeEHHS BelljeCTBa, eC/Ih CKOPDOCTh CBETa
MpU 1epexoze Jjydd M3 BO31yXd B HEKOTOPOE BeIeCTBO YMEHBIIN/IdaCh
Ha 20%.

11,2
51 2)1.25 OIIK-3.3.1
3)0,2
4) 2,2
Ortser: 2
PaccunraiiTe yroa Mexzy ONTUYECKMMH OCSMHU IIOJIIpU3aTopa W
aHanusaropa. Ilpy NpoOXOXKAeHMM CKpeLeHHbIX [ojspu3aTtopa |
aHa/mM3aTropa UHTeHCUBHOCTh CBeTa YMeHbIIIU/Iach B 4 pasa.
1) 60°
52 2) 450 OIIK-1.B.1
3) 30°
4) 90°
Ortsert: 2
[Tpoananu3upyiTe, KaKk U3MEHUTCS BeJIMUMHA MarHUTHOU MHAYKLIMY Ha
OCU [JJIMHHOIO COJIEHOW/Ja, eC/IM TOK B HeM YBe/JWuuTb B 4 pasa, a
IJIOTHOCTb HAMOTKU BUTKOB YMEHBIIUTH B 2 pa3a’?
53 1) YBenuuurcs B 2 pasa OMK-1.B.1
2) YBenmuuutcs B 9 pa3
3) YMeHb1IUTCS B 9 pa3
4) YMeHbIIUTCSA B 3 pasa
Otsert: 1
YKakuTe, Kakoe TeJIo SB/sIeTCst abCOFOTHO YepPHBIM TeJIOM.
1) IMorsoijaeT Bce najjaroliee Ha HETO U3MyUeHUe
54 2) OTpakaeT BCe Majiatolllee Ha HETO U3Ty4YeHHe OMNK-1.Y 1
3) 3nyuaeT B peHTTeHOBCKOM /iharia3oHe
4) N3nyyaeT B BUAUMOM JHara3oHe
Otsert: 1
Y Kakoro 13 Tej OTpakaTesibHasi CTOCOOHOCTh O/1M3Ka K HYJ/TH0?
1) TTpo3pauHoro
55 2) 3epKasbHOTO OMK-3.Y 1
3) MaroBoro
4) YepHoro
Otsert: 4
OreHrTe, BO CKOJIBKO pa3 yBe/MUW/Iach JHepreTvyeckas CBeTUMOCTb
abCoJTIOTHO YepPHOTO Tesa Tpu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000 K.
1) B 72 pa3za
56 2) B 81 pas OIIK-1.¥.1
3) B 88 pa3
4) B 64 paza
Otser: 2
Bribepure, Kakasi opmysia Haubosiee TOUYHO OTMCHIBAeT CIIEKTPATbHYIO
TJIOTHOCTH SHEPTreTUYeCKOM CBeTUMOCTH abCOJTFOTHO YepPHOTO TeJa.
1) ®opmyna Pepmu-/Iupaka
57 | 2) ®opmyna bosze-DiiHiLTelHA OIIK-1.3.1

3) ®opmyna I1naHka
4) ®opmysa Panes-I>xvuHca
Otser: 3




Kakoe n3nyueHue siB/isieTCsl paBHOBECHBIM?
1) Anbda-, 6eTa-, raMMa-U3TyUeHUs
2) TennoBoe H3nyyeHue

58 OIlK-1.3.1
3) JlazepHoe H3yueHHe B BUAVMOM U UH(PpaKpacHOM JHarasoHax
4) TopMO3HO€e PeHTTeHOBCKOe H3J/lyueHue
Ortser: 2
YKakdTe 3aKOH, KOTOpbIM oOmpefe/sieT T0JI0KeHWe MaKCUMyMa
U3/lyyaTesbHOW CIIOCOOHOCTH abCOJIIOTHO YepHOTo Tesla MpU 3aflaHHOMN
abCoJTIOTHOM TeMIleparype.
59 1) 3akoH (ETE(baHa-BOIIbL[MaHa OIK-3.B.1
2) IlepBbili 3aK0H BrHa
3) 3akoH Kupxroda
4) 3akoH Matoca
Ortser: 2
Ykaxure Gopmysty, orpe/ie/sifolyt0 SHePryi0 CBeTOBOI'0 KBaHTa.
1) E = (m-c?)/2
2)E=h-c
60 3)E =h-v OIlK-3.3.1
4)E=hv=h-c/A
Otsert: 4
[IpoaHanu3upyiiTe, Kak W3MeHsIeTCS CWAa TOKAa HaChILEeHUSI IIpU
dboTosddekre B ciyuae ymeHbIlIeHHSI CBETOBOTO MOTOKA MaZarolllero
CBeTa IMOCTOSIHHOM JI/TUHBI BOJIHBI.
61 1) YmeHnbI1aetcst OMK-1.3.1
2) CHavasa yMeHbLIAeTCs, 3aTeM yBeIUUMBaeTCs
3) CHauvana yBe/IMUMBaeTCsl, 3aTeM yMeHbIIaeTCst
4) CHauasa ocTaeTcsl IOCTOSTHHOM, a 3aTeM YMeHbIIIaeTCsl
Otsert: 1
[IpoaHanu3upyiiTe, 4YTO TIPOMU30WJET C KUHETUUECKOW SHeprueu
(OTO5/1eKTPOHOB, €C/IM, He MeHss YacTOThbl IIaJlarollero CBeTa,
YBEJIUUUTh €ro UHTeHCUBHOCTD B 2 pasa.
62 1) YMeHb1MTCA B 2 pasa OMK-1.3.1
2) YBennuuTcs B 4 pasa
3) He u3menurcs
4) YBenuuuTtcs B 2 pasa
Otsert: 3
OueHuTe BeIMUMHY KpacHOW rpaHulbl (oTo3ddekra (B repuax) Ass
KaTo/la, M3rOTOBJIEHHOTO W3 BoJsibdpama TomiuHo 2 M. Karop
TIOKPBHIT C70eM okcuja Oapus. Pabora BbIXo/a 3/IEKTPOHOB C
TIOBEPXHOCTH KaToza paBHa 2 3B. IToctosiHHas Ilnanka — h = 6,6-10734
63 k- c. 3apsip syekTpoHa — e = 1,6-10719 K. OIK-1.3.1

1) 3,2-10%5 I'g
2)4,8-10"5 I'y
3)4,8:-10 I'g
4)4,8-103 I'g
OTBeT: 1




KakuM o00pa3om 3aBUCHT paboTa BBIXO/Ia 3JIEKTPOHA C TIOBEPXHOCTH
KaTo/la U3 Ka/]MUsI OT YaCTOTHI Ta/IAr0ILero CBeTa?
1) IIpssiMO MPOMOPLIMOHAIBHO YacToTe

64 | 2) [IponopiiMoHaNbHO YCKOPSItOLeMY HalpsbKeHUH0 OIIK-3.Y.1
3) [IponopioHanbHO KBaZpaTy 4acTOThI
4) He 3aBUCHUT OT UaCTOTbI
Otsert: 4
[TpoaHamu3upyiite, Oyzer au HabmogaThcss GoTo3dhdeKT, ecau
TUVIaCTUHKY W3 JIaHTaHa o0JiyyaTb CBETOM C JUIMHOM BOiHBI 600 HM?
Pabora BeIXO/Ia 3/7IeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.
1) ®oTto3ddekT Bo3MOKEH, ec/id KaTo/, HarpeTb [0 TemriepaTypbl 347
K
65 | 2) He 6yger OIIK-3.Y.1
3) ®orto3dpdeKkT BO3MOKEH, eCau JOMOJHUTENbHO TPUIOXKUTh K
IIJIACTMHKE YCKOPSIFOLYI0 Pa3HOCTh MOTEHLMA/IOB BeJIMYMHOM He MeHee
1B
4) ®oT03(deKT BO3MOKEH C BEPOSITHOCTEIO p ~ 0,5
Ortser: 2
CpenaiiTe BbIBOJ, O BeJTMUMHE MUHUMAJIbHOTO 0OPaTHOTO HAIpsHKeHUs,
MIpU KOTOPOM TIOJTHOCTBIO TIpeKpaiaetrcss (hOTOTOK. YCIOBHe: SHeprus
¢doroHoB paBHa 6,5 3B, a (oToKaTos M3rOTOBIEH W3 nMTHS, paboTta
BbIXO/Ia KOTOPOTO COCTaBjisieT 2,5 3B.
66 |1)4B OIlK-1.B.1
2)9B
3)6,5B
4)2,5B
Otsert: 1
OueHute, BO CKOJbKO pa3 /[laBleHWe CBeTa, Ma/arolero
TIepIeHAVKY/IIPHO ~ W7lea/lbHO  3epKallbHOW  TIOBEPXHOCTH, 0OOoJIbIie
JlaB/ieHUsi CBeTa, TMaZialollero TepreHJuKy/AsIpHO WeaNbHO YepHOU
MOBEPXHOCTH.
67 | 1)2 OIlK-1.3.1
2)1
3) 1,5
4) 3
Otsert: 1
OueHuTe, OT KaKMX BEJWYMH 3aBUCHUT CWJa CBETOBOrO [aB/IEHUSI C
KBaHTOBOU TOYKM 3DEHUS:
A) Yucna (pOTOHOB B CBETOBOM MYUKE;
b) Ouepruu ¢oToHa;
B) KoaddurmenTta orpakeHust moBepxXHOCTH.
68 OIlK-1.Y.1
HAB
2)A,B,B
3)5,B
4 A, B

OtBeT: 2




69

[TpoaHanu3upyite, B KakMX O0O/ACTSIX CITEKTpPA 3/€KTPOMArHUTHBIX
BOJIH BO3MOXKHO HabsogeHue a¢dexra KomnroHa.

1) Bugumeli1 1uanas3oH

2) Pagroaunana3on

3) Teparep1oBbIi JUara3oH

4) PeHTreHOBCKUM JjMarnia3oH ¥ TaMMa-u3/yueHue

Otsert: 4

OIIK-1.¥.1

70

Kakum 06pa3oM ummyJ/ibc oTOHA CBsSI3aH C JJJTMHON BOJIHBI?

1) mmynbC npsiMo MpOTOpLIMOHAJIEH /IJIVHE BOJIHBI

2) mny/ibC NpsIMO MPONOPLIMOHAEH KBaipaTy JJ/IMHbI BOJTHbI

3) VmrtyibCc 0OpaTHO MPOMOPIMOHAIEH /IJTHHE BOJIHBI

4) VImnynbC MpsiMO MPOMNOPLMOHANEeH KOPHIO KBa/IpaTHOMY OT JJIMHBI
BOJIHBI

Otser: 3

OIIK-3.¥Y.1

71

B kako#i 006macTy CrieKTpa 3/1eKTPOMarHUTHOTO W3/IyYeHUS] WMITYJIbC
(oTOHa MMeeT MUHUMa/IbHOE 3HaueHue?

1) NndpakpacHoe usnyueHue

2) TeparepijoBoe H3yueHue

3) PenTreHoBCcKOe U3nyyeHue

4) PaguousnyueHue

Otsert: 4

OIIK-3.B.1

72

[lpoaHanu3upyiiTe, Kakoe W3  TpUBEJEHHbIX  BbICKA3bIBAHUU
MPOTUBOPEUYUT KBAHTOBOM TEOPHH CBeTa.

1) 'HTEeHCUMBHOCTh CBeTa He 3aBUCHUT OT TUIOTHOCTH TOTOKa (hOTOHOB U
VX SHEePrUuu

2) CBeT MOJKeT W3/yuaThCsl U PaclpOCTPaHSTLCS TOJIBKO OTAeTbHBIMU
MOPLMSIMU — KBaHTaMH

3) KakjoMy 13 KBAaHTOBBIX COCTOSIHUM, B KOTOPOM HaxOJUTCS aTOMHasi
cucTeMa, COOTBETCTBYeT Onpe/ie/ieHHbI YPOBEHb SHEPrUr

4) [ns YacTUlbl He MOTYT ObITb OJHOBPEMEHHO TOYHO H3MEepPEHBI
KOOPZMHATHI ¥ UMITYJIbC

OTBeT: 1

OIIK-1.B.1

73

YKakuTe, B ueM 3aK/IH0UaeTCsi CMbIC/I TTIepBOro NocTyJ/iaTa bopa.

1) YTBepxzeHue O CyIlIeCTBOBAaHMM CTallMOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He W3/lydaeT U He TOTJIollaeT SHePrUun

2) PasHoCTh 3Hepruii AByX CTal[MOHAPHBIX COCTOSIHWM paBHA SHEPrUU
13/ly4aeMOro WM TOrJIollaeMoro KBaHTa CBeTa

3) B atome 3/1€KTPOHBI ABWXKYTCS TI0 0pOUTaM, O/TU3KUM K KDYTOBBIM

4) ATOM COCTOUT U3 TIOJIOXKUTENbHO 3apsDKEHHOTO siipa U
OTpULIATETLHO 3apsKeHHbIX 3/IEKTPOHOB

OTBeT: 1

OIlK-1.3.1

74

Bribepute, Kakoe W3 TIpMBE/I€HHBIX HIDKe BBICKA3bIBAHWN TPaBUIBHO
OTMUCHIBAET CIIOCOOHOCTH AaTOMOB K W3/IyUeHUI0 W TIOTJIOLIEHUIO
SHepruu: « ATOMbI MOT'YT ...».

1) TlornouwjaTh M W3AyYaTh JIMIIb HEKOTOPBIA AMCKPETHBIM HabOp
3HaUeHWW 3HepPrUuu

2) V3nyyath U MIOT/IOMATh JF00YI0 TIOPLIUIO SHEPTUU

3) N3nyuaTh MO0 JUCKPETHBIN HAOOp 3HAUEHHI SHEpPryu, MO0 JIF00YI0
TIOPLIMIO SHEPTUN

4) N3nyuats /t00yT0 MOPLHMIO SHEPTHH, a TOTJIOIATh JIUILIb HEKOTOPBIN
Ortser: 1

OIIK-3.3.1




75

YKaxuTe, K KaKOMy [uara3oHy H3/1yuyeHHUs] OTHOCATCS Mepexofbl U3
cepuu banbmepa B aTome Bojopoga?

1) TenyioBOE U3nyueHue

2) PeHTreHOBCKOe U3/1y4yeHHe

3) 'amma-usnyueHue

4) Bugumblii cBeT

Otsert: 4

OIIK-1.¥.1

76

[MpoaHanu3upyiite, Kak W3MeHW/IAaCh SHEPrusi aroMa BOJOpOja IpH
M31y4eHUH UM (OTOHA C AJMHOM BOMHBI A = 4,86-1077 M?

1) YBenuuusach Ha 4,86 3B

2) YMeHblIWIach Ha 2,55 3B

3) ¥YMenblivnach Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

Ortser: 2

OIIK-1.3.1

77

OueHuTe pa3HOCTb SHEPTUH OCHOBHOTO U BO30Y>KIEHHOTO COCTOSIHUSI
(B 3B). [laHO: »3/1€KTpOH B aroMe Tepelies W3 BO30Yy>KIEHHOTO
COCTOSIHMSI B OCHOBHOe, U TIpM JIaHHOM Tlepexojie TPOU30IILIO
n3ayueHue GOTOHA C JJIMHOU BOHBI 650 HM.

1) 0,4 B

2)1,9-B

3)1,25B

4) 2,2 5B

OtBer: 2

OIIK-3.3.1

78

YkaxkuTe, B uéM 3aKk/r04aeTcsi rurotesa fie bpoiins.

1) JltoOble MHUKPOYACTHMIIBI Hapsily C KOPIYCKYJ/SIPHBIMH 00/1a/1al0T
BOJIHOBBIMU CBOMCTBaMU

2) ATOM He MOXXeT CoZiep>KaTh OoJiee IBYX 3/IEKTPOHOB, HAXOAIIUXCS B
OJJMHAKOBBIX CTAlIMOHAPHBIX COCTOSTHUSIX, OIpe/esisieMbix Habopom
YyeTbIpeX KBaHTOBBIX UKCeI

3) OjHOBpeMeHHO HEeBO3MO)KHO C BBICOKOH TOUHOCTBIO 3a/laTh
KOOPZMHATBI ¥ UMITYJIbC MUKPOYaCTHULIbI

4) OHeprusi UCIyCKaeTCs U TIOIJIOLAeTCsl He HemNpepbiBHO, a
OT/e/IbHbIMU KBaHTaMU

Otsert: 1

OIlK-3.3.1

79

Beibepure yTBep)kaeHHe, Haubosiee TPAaBUILHO COOTBETCTBYIOLIEE
rurnorese ge bpous.

1) MuKpoYacTHLIbI MOTYT TPOSIB/ISITH BOJIHOBbIE CBOMCTBA

2) DneKTpOMarHUTHbIE BOJTHBI KMEIOT CBOMCTBA YaCTHL]

3) ¥Y Ka[j01 yaCTULIbI CyL|eCTBYeT aHTUUacTULia

4) Slnpo aToMa COCTOMT U3 KBapKOB

Ortser: 1

OIIK-1.¥.1

80

Paccuuranite n/vHYy BOJIHBI Jje Bpoiinisi Ajig 37eKTpPOHa, ABMXKYLLErocs
Cco cKopocThro 3,6 KMm/c. Macca snektpoHa me = 9,1:1073! kr, 3apsz
371eKTpoHa (e = —1,6-10719 Ki.

1) 1,6 Mkm

2)2,6 m

3) 201 um

4) 3,6 MKM

OtBerT: 3

OIIK-1.B.1




YKakuTe KO/JIMYEeCTBO 3HAUeHUM, KOTOpble MOXKeT IPUHUMATh
MarHUTHOe KBaHTOBOE YMC/0 M IpH JIaHHOM 3HayeHUM OpOUTa/TbHOIO
KBaHTOBOTI'0 umciIa 1?

H20+1
81 2)31+1 OIlK-1.3.1
3)1-1
4)1
Ortser: 1
YKaxkuTe, uTO orpeiesisieT rJ1aBHOe KBaHTOBOE UMCJ/IO N?
1) DHepreTHuecKre YpOBHU 3/IeEKTPOHA B aTOMe
2) BenmnurHy MOMeHTa UMITyJ/IbCa /1€KTPOHA B aTOMe
82 | 3) IIpoekiuyio OpOWTATBLHOIO MOMEHTa HMITy/bca 37ekTpoHa Ha | OIIK-1.3.1
3a/laHHOe HarpaBJieHue
4) BemmurHy MOMeHTa UMITyJ/IbCa 37IeKTPOHA B 3aJdaHHOM HarlpaB/ieHUU
Ortser: 1
YKaxuTe, 4TO Orpeze/sieT MarHUTHOe KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIM MeXaHUYEeCKHUE MOMEHT JIeKTPOHA B aTOMe
83 2) DHepruro CTalOHaPHOT'O COCTOSTHUS 37IeKTPOHA B aToMe OIK-3.Y 1
3) BennurHy MOMeHTa UMITyJ/IbCa 371eKTPOHA B 3a/laHHOM HarpaB/ieHU!
4) DHepreTuyeckue YpOBHHU 3/IeKTPOHA B aTOMe
Ortser: 3
B uecTb Koro Ha3BaH 3QdeKT paciijeryieHys ypOBHel SHepruu aroma Bo
BHEIIIHEM 3/1eKTPUYEeCKOM Mose?
1) BliHmITeliHa U e Xaaca
84 | 2) llIrapka OIIK-3.3.1
3) STTUHTrCray3eHa
4) AapoHoBa-boma
Otser: 2
Kak Ha3bIBalOT JIMHUM B CIleKTpe KOMOMHAI[MOHHOTO pacCesiHusi C
YaCTOTaMH, MEeHBLIMMU YaCTOTHI Ma/jatolero ceeTa?
1) OpaH)XeBbIMU CITyTHUKAMH
85 | 2) AHTHUCTOKCOBBIMU CITyTHUKaMH OIIK-1.3.1
3) CTOKCOBBIMHU CITyTHUKAMU
4) AHTaroHUCTUUECKUMH CITyTHUKAMU
Ortser: 3
[MosicHuTe (hr3ruyeCcKUil CMbICT BOJTHOBOM (DYHKLIMU.
1) BostHOBas PyHKLMS PONOPLIMOHA/IbHA SHEPTUU YaCTULIbI
2) TlpousBezieHre BOJHOBOW (DYHKIIMM Ha KOMILJIEKCHO-COTPSDKEHHOe
BbIpa’KeHHe PaBHO TJIOTHOCTH BEPOSITHOCTH 0OHapY KeHUsI YaCTHUL[bI
86 | 3) BonHoBas ¢yHKIMs 00paTHO TpOIOpI[MOHaNbHA JyivHe BosHBI Ae | OIIK-1.3.1
bpoiins
4) BonHoBasi pyHKIMsS TIpeACTaB/sieT COOOW KMHEeMaTHUeCKWHM 3aKOH
JIBW)KEeHUsSI MUKPOUaCTHULbI X = X(t) B HesiBHOU (hopme
Otser: 2
BribepuTe BepHYH0 (POPMY/IHMPOBKY COOTHOILLIEHUSI Heorpe/eeHHOCTel
[etizeHbepra.
1) AE-At>h
87 | 2)Az-At>h OIlK-3.3.1
3) Ap-Am > h
4) Ay-At > h

OtBeT: 1




YKaxkuTe, Kakue UaCTULIbl SIBJSIOTCS (hepMUOHaMMU.
1) DneKTprUecKH 3apsyKeHHbIe YaCTULIbI
2) D/IeKTpUYeCKU HeUTpabHble YaCTULbI

88 OIlK-3.3.1
3) Bce yacTuLpl C TIOJTyLIe/IbIM CITMHOM
4) DneKTpUUeCKy 3apsbkKeHHbIe YaCTHIbI C 1[eJIbIM CITMHOM
Otser: 3
Kak Ha3biBaeTcsi TBepZioe Tesio, Y KOTOPOro BajieHTHasi 30Ha TOTHOCThIO
3aroJTHeHa, 30Ha MPOBOMMOCTH — TIOJTHOCThIO CBOOO/IHA, a LIMpHHA
3arpellleHHON 30HBI Be/IMKAa 10 CPAaBHEHUIO C JHeprueil TeryioBOro
JIBIKEHHS?

89 | 1) [IpoBoaHMK OIlK-1.3.1
2) dus/1eKTpUK
3) INonynpoBogHUK
4) IprMecHbI# TI0/TyTIPOBOJHUK
Otser: 2
Kakyto pasamepHoCTb uMeeT 1iocTossHHas [1ianka B cucreme CHA?

1) Ox-c

g0 | 2) e OITK-1.3.1
3) [x/m
4) Ix/>B
Otsert: 1
OrjeHrTe, KaKOW CMBIC/JI KWMeeT COOTHOIlIeHWe Heorpe/ieleHHOCTel
[efizeHOepra s SHEPTMM YacCTUIILI U BPEMEHU TNpeObIBaHHS ee B
COCTOSIHUU C JJAHHOM Hepruei?

1) DHeprus npsiMo MPOTOPLIMOHATbHA BpeMeH!

91 2) OHeprust 06paTHO TIPOMOPI[MOHAIbHA BPEMEHH! OIK-3.3.1
3) DHeprusi ¥ BpeMsi MOTYT ObITb U3MepeHbl OJJHOBPEMEHHO CO CKOJb e
YTOZHO BBICOKON TOYHOCTBIO
4) Uem Oonbllle HeOMNpeAe/ieHHOCTb JHEPTUM, TeM MeHbIIe
Heoripe/ie/IeHHOCTb BpeMeHU
OtBert: 4
Kak Ha3bIBaeTCsi COCTOsSIHME 37eKTpOHa B aToMe, COOTBETCTBYHOILlee
MUHHMa/IbHOMY BO3MOXXHOMY 3HaU€HUIO €r0 SHepruu?

1) Bo30yxeHHOe COCTOsTHUE

92 | 2) MeTtacTabuibHOe COCTOSIHHE OIIK-3.3.1
3) OCHOBHOE COCTOsIHHE
4) BaneHTHOe COCTOsSIHUE
Otsert: 3
B uem 3akroyaeTcst TyHHe/bHbINA 3¢ deKT?

1) B Bo/THOBOM XapakTepe /IBU)KeHUSI MUKPOUYACTULIbI B TIEPUOIUUECKOM
TOTeHI[Hare
2) B KopriycKy/iISpHOM TIOBe/IeHUM 37IeKTPOMarHUTHOTO U3TyUYeHUsl TIpU
g3 | MPOXOX/EHHM €ro uepes y3koe OTBepCTHe OIK-13.1

3) B Haxo)X[eHUM YacTULbl Cpa3y B HECKOJBKUX TOUKAaX MPOCTPAHCTBA
OIHOBPEMEHHO

4) B mpoxXo)K[eHWd MHUKDPOYACTHI[bl uepe3 TIOTeHIUaJbHbIN Oaphbep,
KOT/la 9Heprysi UaCTULIbl MeHbIIIe BLICOTHI 3TOTO Oapbepa

OTBeT: 4




Kakuie noZiBIKHbIEe YaCTHULIbI UM KBA3UUACTHULIbI SIB/ISFOTCSI HOCUTE/ISIMU
3apsifia B MOyNIPOBO/IHUKAX ?

1) DnekTpoHbI

94 | 2) TIpoToHbI OIIK-1.3.1
3) ONeKTPOHBI U ABIPKU
4) VloHbl

Ortser: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIMITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBI
oOyueHwusi, mpe/icTaB/ieHbI B Tabuile 19.

Tabmwmia 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne i/t | ITepeueHb KOHTPOJIbHBIX PAabOT

He npenycmotpeHo

10.4. MeToauyeckre  MaTepuasbl,  OINpejesisiol(Me  TpPOLeAypbl  OLIEHUBaHUS
VHJVKATOPOB, XapaKTepu3yIoL[uX STanbl (OPMHUPOBAHUS KOMIIeTeHLUM, COJep)KaTcsi B
JIOKa/bHBIX HOpPMaTHBHBIX akTax [YAII, persiaMeHTUPYIOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TEKYIIeT0 KOHTPOJISI YCIIeBaeMOCTH U TIPOMEKYTOUHOMN aTTecTal[iu 00yJaroluxcst
I'YAIL

11. Metoanyeckue yKa3aHus it 00yUarOIUXCs TI0 OCBOEHHIO TUCIIUTIIUHBI

11.1. Metoauueckre yKa3aHWs [yid OOyuarol[uXCs TI0 OCBOEHHWIO JIEKIIMOHHOIO
MaTepuasna

OcHOBHOe Ha3HaueHue JIeKLMOHHOTO MaTepuasa — JIOTUUeCKd CTPOMHOe, CHCTEMHOE,
ryboKoe U sICHOe HW3/Io)KeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPeMEHHOW JIEKIMUA B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI MOJYUYMTh BCHO MH(GOpPMAIMIO TI0 TeMe, a B OCBOEHUU
byHJaMeHTa/IbHbIX TIpO0O/eM JUCLIMIUIMHBI, METOJOB HAyUHOTO TI03HAHUS, HOBEUIIINX
JOCTIDPKeHUM Hay4YHOM MbICU. B yueOGHOM miporiecce JieKI[Usi BHITIONHSIET MeTO/0/I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAaIMOHHYI0 GYHKIUM. JIeKlys pacKpbiBaeT TOHATHUWHBIN arrapar
KOHKpeTHOW o06siacTv 3HaHus, eé mpoOsieMbl, AaeT LieJbHOEe TMpe/CTaB/lieHHe O JUCLUILIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3yJIbTaThl DU OCBOEHUM 00YUYarOIIMMKUCS JIEKIIMOHHOTO MaTepHaJa:

- [O/yyeHWe COBpPEMEHHbIX, IIeJIOCTHbIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpeiesisieTCsl 1jeJIeBOM yCTaHOBKOM K KaXkK/l0l KOHKPeTHOH TeMe;

- TI0JIyYeHHUe OIbITa TBOPUECKOW PabOThI COBMECTHO C Mpero/iaBaTesiem,;

- pa3BuThe TMpo(decCUOHa/NbHO-JE/NOBBIX  KauecTB, J/OOBM K  TIpeaMery U
CaMOCTOSITeJTbHOTO TBOPUECKOT'O MBIIIIEHHSI.

- TosiBJieHHe HeoOX0AUMOT0 UHTepeca, HeoOX0UMOro [/ CAMOCTOATeTbHOM PabOoTHI;

- [Oo/yyeHWe 3HAaHUM O COBpEMEHHOM YDOBHEe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKaiiilve rofbl;

- HAY4YMTbCS METOAUYecKH oOpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
MOJIOKEeHHWsI, TIPUXOJUTh K KOHKDETHbIM BbIBOZaM, IIOBTOPSITb MX B  Pa3/IMYHbIX
¢dbopmyMpoBKax);

- ToJIyYeHHe TOYHOTO MOHMMAaHUS BCceX HeOOXOUMbIX TEPMHUHOB U TMOHSTHH.

JIeKLIMOHHBIM ~ MaTepyual MOXKeT COMPOBOXKAATbCS  [JeMOHCTpaLer CaakufioB U
WCTIOb30BaHHWEeM Da3/aTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIUHE.

CTpyKTypa Ipe/ioCTaB/IeHs JeKI[MOHHOTO MaTepHaa:
- JIeKLIMH TI0 pa3/iesiaM COTJIacHO Tabsi. 3 ¥ TeMaM, CorJiacHo Tabt. 4.

11.2. MeToauueckre yKa3aHUsl [ji OOYYaroIUXCS TI0 TMPOXOXKAEHWIO TPAKTUUYeCKUX
3aHATUU




[TpakTueckoe 3aHATHE SIB/SETCS OFHOW M3 OCHOBHBIX (hOpM oOpraHu3alyu yueOHOTO
Tiporiecca, 3aK/IFUaroIIasiCsl B BBINOJHEHUH 00yUaroMMHUCS 110/, PYKOBO/JCTBOM TIpero/jaBaTerist
KOMITTeKCAa y4eOHBIX 3a[aHHi C LIelbI0 YCBOEHHS Hay4HO-TEOPeTUYeCKHX OCHOB Y4eOHOI
JUCLIMTUTAHBI, IPUoOpeTeHUs] yMeHU 1 HaBbIKOB, OTbITa TBOPUECKOU /iesITe/TbHOCTH.

Llesibr0 IPaKTHUECKOTO 3aHATHS [l 00yYaromerocs siB/isieTCsl IPUBUTHE 00YJaroIMCs
YMEHU Y HaBbIKOB MPaKTUUYECKOW JesiTe/IbHOCTU 10 U3yuaeMoW JUCLIUIIHE.

[1naHMpyeMble pe3ysibTaThl IPU OCBOEHUH 00YYarOIIMMCS MTPaKTHUeCKUX 3aHSATHI:

- 3aKkpervieHue, yriayOsieHue, paclidpeHWe W JieTanu3alysi 3HaHUWA TIpU  pellieHuH
KOHKDEeTHBIX 3a/ay;

- pa3BUTHe TI03HaBaTe/IbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/TBHOCTH MBILIEHUS], TBOPUECKON
aKTUBHOCTY;

- OBJa/leHMe HOBBIMU MeTO/laMd U MeTOJUKaMH H3yueHusi KOHKPeTHOW yueOHOM
JUCLIMIUIAHBL;

- BbIpaOOTKAa CMOCOOHOCTH JIOTUYECKOTO OCMBIC/IEHUS] TIOMyYeHHBIX 3HaHWW  [iIs
BBITTO/THEHUS 3a/laHUM;

- obecrieyeHue palMOHAIBLHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAYyaJbHOU (QopM
o0yueHwUs..

TpeboBaHus K MPOBEIEHUIO TTPAKTUYECKUX 3aHATUN

MeToguueckrie yKasaHUsl TI0 OpraHM3alid W TPOBE/IeHHI0 TNPAaKTUUeCKUX 3aHSITUM, a
TaK>Xe TI0 BBIMIOJTHEHUIO [TOMAITHUX 3a/IaHUM COZIeP)KATCsS B CIEAYIONMX YueOHBIX MOCOOUSX,
ripe/icTaB/eHHbIX B OubmoTeke 'Y ATl B meuaTHOM U 37IeKTPOHHOM BHZAX:

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

2. AugpeeB B.M., KoBanenko MN.U., KotmimkoB E.H., KpekryHoBa W.II., JlaBpoBcKas
H.IL., JIuteuHoBa H.H., HoBukoga FO.A., [lepsymmnHa M.O., ITpununko B.K., Teperjenko I'.B.,
Xonoaunos A.H., Llapes FO.H., [lludpun B.®. SnekrpuuectBo. MarHetusm. OnrTrka: cOOPHUK
3agau. — CI16.: T'YAITI, 2019. - 78 c.

3. AnzapeeB B.M., KoBanenko MN.U., KonbuibioB A.B., Kotnukos E.H., JlaBpoBckas
H.IL., ITeppymmna M.O., ITonos [I.A., IIpumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
FO.H., llludpun b.®. KBantoBas ¢usnka: cOOpHUK 3afau. — 2-e u3f., gom. — CII6.: 'YAII,
2023. -60 c.

Metoyeckie yKa3aHUs TI0 TIPOBEIEHHMIO KOHTDOJIbHBIX paboT Ha TMpaKTHUeCKuX
3aHSITUSIX COJZIEP)KATCS B CJeAYHOIUX YyueOHBIX TOCOOHMSX, Tpe/CTaB/lIeHHBIX B OUO/IMOTEKE
I'YAIT:

1. Anppees B.M., Bunauuenko B.IO., TI'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckas H.II.,, TlomoB [I.A., Tlpowikuan C.C. Mexanuka. KosebaHus ¥ BOJHBIL
TepmoavHamuKa: cOopHuk 3azau. — CI16.: T'YAIIL, 2024. — 67 c.

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

3. Eropoe M.IO., KoBanenko MN.U., KotmkoB E.H., JlaBpoBckasi H.I1., JlobanoB B.B.,
Hogsukosa FO.A., Ilpununko B.K., PytekoB E.B., Llapes FO.H. KBaHTOBas onruka v KBaHTOBast
MeXaHUKa: COOPHUK 3a71ay /i1 KOHTPOJIBHBIX pabot no ¢usuke. — CI16.: 'YAIL, 2024. — 30 c.

11.3. MeTopryeckue yKa3aHusl [ OOYYarOIMXCS TI0 BBINOJTHEHWIO 1ab0paTOPHBIX
pabot

B xoze BbIMOMHEHMsT J/1abOpAaTOPHBIX PAabOT OOyYaArOUIWICS JO/DKEH YrayOuTh |
3aKpenuTh 3HAHUS, TIPAaKTUYeCKWe HaBBIKH, OBJAJIeTh COBPEMEHHOW METOAWKOW M TEeXHUKOU
SKCIIepUMEHTa B COOTBETCTBUM C KBaJIM(HUKALMOHHON XapaKTePUCTUKOW 00ydJarommerocs.



BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOMNPUSTHH.

BeimosiHeHre /1ab0paTOpPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [JUCLIATUIUHBI, OTpefieisieMOi yueOHbIM II7IaHOM, U OTHOCUTCS K CpeJCTBaM,
o0ecrieunBarOIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yuaroiierocs:

- mpuobpeTeHHMe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJeHMA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaX JIaHHOM JUCLIUTIHEI;

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

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yYaeMou JUCLIUTIIVHE;

- mpuoOpeTeHHe  HABBIKOB  CaMOCTOATEJIbHOM  paboThl  C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHvie ¥ TpebOBaHUs K POBeIeHUIO JIabopaTOpHbIX paboT

Metoayyeckre yKa3aHUS 110 BBITIOJIHEHWIO J1aDOpPAaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoMX Mocobusix, uMmeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbuibsLos, E. H. KoTiukos,
N. I1. KpektyHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.
Tepemenko, FO. H. Llapes, b. ®. HIudpun / KBantoBas ¢u3vka: nab. npaktukym / [Tog o6,
pen. A. B. KombibiioBa. — CI16.: TYATI, 2021. — 90 c.

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JlutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Morapes, B. K. IIpumunko, FO. H. apes, b. ®. Hudpun // Mexanuka. Kosebanust ¥ BOMHBL
MonekynsipHasi (u3uka: nabopaTopHblii mipaktukym / mop pen. U. WM. Kosanenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. KonbuibrioB, E. H. Kormmkos, H. II. JlaBpoBckasi, FO. A. HoBukoBa, B. K.
[Mpununko, I'. B. TeperieHko // DeKTPpUUECTBO M MarHeTU3M: j1a0. MPakTUKyM / 1of, pef. A. B.
KombuisijoBa. — CI16.: T'YATI, 2021. — 103 c.

4. Kormukos, E. H. / BonHoBas ontrka: yue6.-metog,. rocobue / E. H. Kotmkos, FHO. A.
Hosukoga, I'. B. Tepeienko / of pez. Kotnukosa E. H. — CI16.: 'YAITI, 2019. — 118 c.

5. E. H. Kotnukos, W. I1. KpektyHoBa, H. I1. JIaBpoBckas, FO.A. HoBukosa, A. H. Tponux
// BOJITHOBAS OITTUKA. JlabopaTopHbiii paktukyM. — CI16.: 'Y AII, 2013. — 68 c.

6. HoBukoBa, FO. A. / Kunematvka 1 [UHaMHKa JBWKEHHUS] MasiTHUKOB: 1abOpaTOPHBIi
npaktukyMm / FO. A. HoBukoga, I'. B. Tepeienko. — CI16.: T'YAITI, 2023. — 73 c.

[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILEeCTB/ISIETCS] B CTPOTOM COOTBETCTBHUH C
YTBEeP)KJEHHBIM KaleHZapHbIM I71aHOM. Ha Kaxyr sabopaTopHyr0 paboTy OTBOJAWTCS He
MeHee [IByX 3aHATUM: TIlepBoe IIOCBSILIeHO TPOBeJeHUI0 SKCIIepUMeHTa U II0/Iy4YeHHI0
SMIOMPUYECKUX JlaHHBbIX, BTOpPOe — 3aluTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMCS BO BHEAYAUTOPHOE BPeMsl.

o Hauana paboThl B 1abopaTopuu 00yJarOIIMMCsl HeOOXOAUMO TMPOUTH UHCTPYKTaXK 10
TexHUKe 0e30rmacHOCTH C o0si3aTtenbHOM (uUKcaredl JaHHOrO (pakTa B BHAE TIOAIMHICH
o0yuarol1erocsi B COOTBETCTBYHOILIEM >KypHaJle.

[lonyck K BBINOJIHEHUIO 3KCIIePUMeHTa OCYLIeCTBIISIeTCSl IIperofiaBaTesieM B XOfe
ycTHoro cobece/joBaHusl, 1]eJIbl0 KOTODOTO SIB/ISIeTCSl TIPOBepKa T'OTOBHOCTH 0OOyuarolerocs,
BK/TIOUAOI[asi 3HaHWEe TeOpeTHUecKoil 0a3bl, MOHWMaHWe Lie/iel WMCCIef0BaHus, TPUHLIMTIOB
paboThl U3MepUTeNbHBIX YCTAaHOBOK M METOJUKH TIpOBe/leHUsl 3KcriepuMeHTa. [losyueHHbIH
JOTTyCK OTMeuaeTCs Mpero/iaBaresieM B )KypHase.

@dukcalusi  SKCIEepUMEHTalbHbIX  [JaHHBIX  OCYLLECTB/SIETCS  WUCK/IIOUUTE/NIbHO B
VH/IMBU/yalbHbIA NTPOTOKO/ (Ha /mcTe gopmara A4). BeJieHre KOJ/IZIEKTHBHBIX POTOKOJIOB He
JloTyCKaeTcsl. 3aroiHeHre NPOTOKO/1a OCYLeCTB/ISIeTCSl PYUKOM (11apUKOBOM, KalmW/UIIPHOU UK
resieBoi). Vcronb3oBaHye KapaHzalla [JOMyCcKaeTcsl UCKIIUUTETBHO [J1s1 TOCTPOeHus: rpaMKoB



u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesIbHOM TIpOBEpKe
Tnpero/iaBaTesieM C MOC/IeYOLUM [0/IyuyeHreM ero MOAMUCH.

CrpykTypa v ¢opMa oTuéTta 0 1abopaTopHO¥ paborte

[ToAroTOBNIEHHBIM OTUET MOJJIEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHM. KaK/blii OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiiKe
CoJZieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpvBOAMTCS KpaTkas (yHKLMOHAabHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTany3aliii BHeIIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMble /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4yeCKue BBIBOJbI He IPUBOAATCA. DPOpMyJibl, UCIIO/Ib3yeMble s
BbIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IeHUWM. B [aHHOM pasjene nNpUBOAATCS BCe
IMITMpUYeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHWU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie Tabaull ¢ cob/Tr0/ieHreM TpaBu/l OKPYT/IeHUsT U yKa3aHUeM 3Havalux [udp.

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

6. BbluncsieHre TOTpeIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (POPMYII.
[IpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NCKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS HAa MWIMMETPOBOM Oymare Wi C
WCII0/Ib30BaHMEM  CITeL[MaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/bkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTelbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

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

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAueHusi C YYéToM norpemHocTeid. OcylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX JAHHBIX C TaOJMUHBIMA (CIIPAaBOYHBIMK) 3HAUEHUSMH WU
TeOpeTUUeCKUMU pacueTamMd. [IpM HaauuMyM 3HAUMTeNbHBIX PACXOXKEHWM TPUBOJUTCS
¢usrueckoe 000CHOBaHMe WX TPUUMH. EC/M pacyéTel MPOBOAWINMCH PasHBIMU METO/IaMH,
HeoOX0/IUMO /IOTIO/THUTE/IbHO CPaBHUTh pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/l pabOTHI.

TpeboBanus K 0hopMIIEHHIO OTYETA O JIabopaTOpHOH paboTe
OTuét 0 nabopaTopHoii paboTe TpeAOCTaB/sAeTCS B MHMCbMEHHOM BH7e, 00s3aTesbHO
COMPOBOXK/AeTCS MPOTOKOJIOM M3MepeHWHW, TMOANUCAHHBIM T[pernojaBaTesieM, a TakxKe
HarieyaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKO U3MepeHu A0/KeH CO/lep>KaTh:
- TO/HOe HaWMEHOBaHWe W HOMep JjiabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMUECKHM T10Co0reM;
- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;
- @®.M.0. npeniofasare’is;
- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTO/b3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii [Juama3oH, KjJacC TOYHOCTH, IleHa [ie/ieHus, TpHUOOpHas
MOTPeLIHOCTb);




- 3aMKCUpPOBaHHBIe pe3y/IbTaThl MPSIMbIX U3MepPeHU;
- JlaTy TIpOBe/IeHUs SKCIIePUMeHTa U JIMYHbIe TO/TMCH Tpero/iaBaresis U 00yJarolerocs.
[Tpotokon 6e3 MoAMMCH TIpernojaBaresisi IPU3HAETCS HeJleCTBUTeTbHBIM.

TutynbHelid  UCT  odopMIsieTcsi  COracHO  TpeboBaHMsM, pa3MeléHHBIM  Ha
opurmansHoMm caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTelbHOM TOpsiIKe
JOJDKEeH Co/leprKaTh:

- HavMeHOBaHue [JUCLUILIVHBI;
- TI0O/THOe Ha3BaHWe U HoMep PaboThbl B COOTBETCTBUU C yueOHO-MeToJuueCKUM 1ocooueMm;
- ®.1.0. npenioaBaTessi 1 00yJaroOIIerocs;
- HOMep yueOHOM TPYTIIbI;
JlaTy 3allWThlI.

11.4. MeToauuecKre yKasaHus [Jisi 00YYaroIUXCsl TI0 MPOXOKIEHUI0 CAMOCTOSITETbHOM
paboThI

B x0/1e BBHITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3aIaHUI0 M TIPM METOJMUeCKOM PYKOBO/ICTBe IperojiaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

Inst obyvaroumxcsi 1o 3a04HON (opMe 0OyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISl YCIIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISieT eMy pa3BUBaThb YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHIA
YPOBEHb YCIIEBaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOJyYUTh HABBIKA TOBBIIEHHUS
1poeCCHOHATBHOTO YPOBHS.

MeTouUeCKUMHM ~ MaTephasiaMM,  HAlpaB/sIOIIMMUA  CaMOCTOSITeJIbHYIO  paboTy
00yuaro[uXcs SBJISIOTCS:

- yueOHO-MeTOJUUeCKUI MaTepuaJ Mo AUCLIUIIVHE;

- MeToJWuecKUe YKa3aHWs T0 BBIOTHEHHIO MPAaKTHUeCKUX paborT;

- MeToJMuecKHe yKa3aHWs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.5. Meroanueckue ykKa3aHus [jii OOyuyarOIIUXCS TI0 TPOXOXKAEHWIO TEKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

Tekylui KOHTPO/b YCIIeBAeMOCTHU TMpeAyCMaTpyMBaeT KOHTPOJIb KaueCcTBa 3HAHWM
00yuaroIMXCsl, OCYIeCTB/IsieMbIii B TeueHHe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JUCLIUTIIUHBI.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJIsI OTHOCSITCS: YCTHBIM OINpPOC Tpero/iaBaTesem
Ha JIeKI[IMOHHBIX 3aHATUSAX, TECTUPOBaHWe, 3allldTa OTUeTOB MO JabopaTOpHbIM paboTam.
MepornpusTe TeKylero KOHTPOJ/SI MPU3HAETCsl YCHelIHO TMPOWJEeHHbIM MpU YCIOBUM Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYIero KOHTpOJsi He MeHee 25% siabopaToOpHBIX
paboT, a TakKe TIPOXOXKAeHUs TecTUpoBaHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoryecsi, HUMeOIIMe aKaJeMUUYecKyr 3aZlo/DKeHHOCTb BC/Ie[CTBUE TPOITyCKOB
3aHATHA 0€e3 yBa)KUTe/NbHOW TIPUUMHBI WM HEYZOBIeTBOPUTE/ILHBIX Pe3y/bTaTOB TEKYI[ETO
KOHTPOJIs1, 00s13aHbI TMKBUAMPOBATh ee B YaChl Ha3HAUeHHbBIX WHAWBU/YaTbHBIX KOHCY/IbTaLUM.

Pe3ysibTaThl TeKylllero KOHTPO/SL YCIeBaeMOCTH CJIy>KaT OCHOBOW [is [IOMyCKa K
sKk3ameHy/auddepeHLIMDOBaHHOMY 3aueTy 10 yueGHOW [JUCLUIIMHE BO BpeMsl MPOXOXKAeHUs
MPOMEXXYTOUYHOM aTTeCTalyu.

11.6. MeTtoaunueckue yKa3aHUs [yl OOyUyarOL[UXCs TI0 TTPOXO’KAEHUI0 TIPOMEKYTOUHOMN
aTTecTaljuu.



[TpomexxyTouHasi ~ aTTecTaruss  OOyYarOIIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHe
TIPOMEKYTOUHBIX U OKOHUAaTe/bHBIX pe3yJ/ibTaToB 00yueHUs 1o AucuuruiiHe. OHa BK/IIOUaeT B
ce0st:

- 9K3aMeH — (QopMa OLleHKM 3HaHUM, TOMy4YeHHBIX OO0ydarolumcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CrTIOCOOHOCTH
MIPUMEHSITb UX JI/Is1 pellleHus] TIPaKTUUeCKWX 3a/iay. OJK3aMeH, KakK TMpaBuio, MPOBOJAWTCS B
Mepuo/; 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILIO», «y/I0B/JIETBOPUTETHLHO», «HEY/I0OB/IETBOPUTETHHON.

- guddepeHIMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIMMCcs TIPU W3yUeHUM JUCLIMIUIMHBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayUYHO-UCC/IeI0BAaTEeTLCKUX PA0OT U MPOX0XK/I€HUH TTPAKTHK C aTTeCTAl[MOHHOM OIIeHKOMH
«OTJIMUHO», «XOPOLLIO», «Y/IOBJIETBOPUTE/ILHO», «HEYZOB/IETBOPUTE/IEHO».

YcioBust onyueHUs JOMyCKa K MPOXOXK/IeHUI0 TTPOMEXXYTOUHOM aTTeCcTal[iy YKa3aHbl B
nyHkTe 11.6.2. ganHoi PTT/.

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

PernameHT mipoBeZieHHs TeKYLero KOHTPOJIS, IIPOMEXYTOUHOM arTecTaluu |
OL|eHMBaHMsI 00yUaroIMXCs PeTy/TUpyeTcs JIOKaIbHbIM HopMaTHBHBIM akToM CMK 3.76 T'YATI,
a Taxxke [TonoxxeHreM o Moy ibHO-peliTiHroBol cucreme (MZJO I'YAIT CMK 2.77).

MakcumanbHbld PeUTUHT 10 JucuurinHe «®u3mka» B cemecTtpe coctasaseT 100
6as10B, U3 KOTOPBIX:

- MakcuManbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripesienienue 6a/I0B 110 BU/laM yueOHOM flesiTe/IbHOCTH onucaHo B Tab1. 20);
- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.

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

No Bug yuebHOI esTeTbHOCTH MakcuManbHbIHN Oat
1 | JlabopaTopHbie paboThbI 40
2 | [IpakTHUecKkue pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcoBus fonycka K MPOMeXyTOYHOM aTTeCTaljiu.

Obs13aTeIbHBIM YCIOBUEM JIJIs TIOJTyUeHHs1 IoMycKa K 3k3ameHy/anddepeHIIPDOBaHHOMY
3auéTy SIB/ISIETCSl YCIIellHas c/jlaua He MeHee 75% /ab0OpaTOPHBIX U MPaKTHUECKUX paboT, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlleHKOM He HIKe
«yZOB/IeTBOPUTE/IbHO». JIUlla, He BbLINO/HUBIIKE [aHHble YC/IOBUs, He [OIyCKarwTCcsd K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCI MMEHIIMMU aKaJeMUUYecKyr 3a/l0/DKEeHHOCTD,
KOTOPYI0 HeOOXO0AMMO yCTPaHUTh B yCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 Ioy4eHusi UTOTOBOM OLIeHKHU «X0polo» Ui «OTauuHo» obyydaroluiics 0b6si3aH:

- BBIMO/IHUTSE ¥ 3aUTUTE 100% /1ab60paTOpPHBIX U MPaKTHUeCKUX pabor;
- Habpartb He MeHee 5 6a/uioB (M3 10) 3a 3/1eKTPOHHOE TeCTHUpOBaHHe B cuctemMe LMS
I'YAIL

[Ipy HeBLITIOJTHEHUM XOTs1 ObI OHOTO W3 JaHHBIX YCIOBUM MaKCHMaJbHasi UTOroBast
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHIMPOBaHHOM 3auéTte, He
MOJKeT IPeBbIIIAaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHal[MOHHBI OWeT BK/IIOUaeT /Ba TeOPeTHUeCKMX Bompoca (OLeHWBAOTCS
MakcumyM B 10 6asiioB Kak/bli) U OAHY pacuéTHyIO 3ajauy (OlieHuWBaeTcs MakcumyM B 10
6annoB). WToroBasi orjeHKa 1o AUCLMIUTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI CEMeCTPOBBIX
MW 9K3aMeHallMOHHBIX 0a/i/loB C TOC/AeAyIOIIMM TepeBOIOM B aKaZileMUYeCcKylo —LIKaiy,
Tipe/iCTaB/IeHHYO B Tabsure 21:



Tabsmria 21 — I11kasa mepeBo/ia UTOTOBOM CYMMBI 0a/IIOB B OLIEHKY

WTorosasi cymma 6asiioB OneHka
85—-100 «OtmnyHO» (5)
70 — 84 «Xopo1io» (4)
55—-69 «Y IOB/IETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnersoputenbHo» (2)
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