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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TIOATOTOBKWM/ —crienyanbHocTd  27.03.01
«CTaHjapTr3alys ¥ MeTPOJIoTHUsi» HarpaB/eHHOCTH/crieljuanu3auuu «LludpoBasi MmeTposiorusi u
CTaHAapTU3aLUsh». [IucuuIuivHa peanusyercs Kadeapoid «Ne3».

HOuctunivHa HallesleHa Ha (hOpMHUpOBaHMe Y BbIMTYCKHMKA CeYIOIIMX KOMIeTeHLIN:

YK-2 «CriocobeH oripefiesiiTb KPyT 3aZlau B paMKaX MOCTaB/IeHHOM Lie/ld U BbIOWpATh
OTITUMaJTbHBIE CTIOCOOBI WX peIleHUs], UCXOZs U3 AeHCTBYIOIIMX MPABOBBIX HOPM, WUMEIOIIUXCS
pecypCcoB ¥ OTpaHUYeHUI»

OITK-1 «CriocobeH aHaM3HUPOBaTh 3a/[auM MPodeCcCHOHaTLHOM IeaTeTbHOCTH Ha OCHOBE
T10JI0)KeHWH, 3aKOHOB Y MeTO/IOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTUKH»

OIIK-2 «CriocobeHn ¢opmynrpoBath 3aiaudl TpodecCHOHaNbHON /IeATeIbHOCTH Ha
OCHOBe 3HaHUM NMPOQUIbHBIX pa3/e/IoB MaTeMaTHYeCKUX U eCTeCTBeHHO-HaYUYHbIX AUCLIUTIIUH»

OIIK-7 «CriocobeH OCyIecTBISITb TIOCTAaHOBKY W BBITIOJHATh JKCIIEPUMEHTHI 10
TIpOBEpPKe KOPPEKTHOCTH U 3¢ ¢HeKTUBHOCTH HAayuyHO OOOCHOBAaHHBIX pellleHni B 00sacTu
CTaHZAPTU3ALUY U METPOJIOTHYeCKOT0 00ecrieueHus»

Cojep>kaHe IMCIATUIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKy.

[periojjaBaHyie JUCLIMIUIMHBI TIpeJlyCMaTpyBaeT cjeAytomiye ¢(opMbl OpraHu3aluu
yueOHOro mpotiecca: JieKI[uH, 1abopaTopHble pabOThI, MPaKTHUECKUe 3aHSITHs, CAMOCTOSITe/IbHAsT
paboTa oOyuatroIrierocs.

[TporpaMMoil [WCLMIUIMHBI TPeAYyCMOTPEHbI Creflylole BUbl KOHTPOJS: TeKYyL[U
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOUuHasi aTrecTauuss B Qopme 5Kk3ameHa (1 cemectp),
nvddepeHIIMPOBaHHOTO 3auéTa (2 ceMecTp), 3K3aMeHa (3 cemecTp).

OOmasi TPyZ0eMKOCTb OCBOEHHS JUCLMIUIMHBI COCTaB/isieT 13 3auéTHeIX equHuUL, 468
4acoB.

S13bIK 0OyUeHwUs TI0 AUCIUTUIMHE «DYCCKUI»



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 OCTVKEHUS
Kop u
Kareropus (rpynmna) Ko/ 1 HauMeHOBaHHe WH/IUKaTOpa
HalMeHOBaHUe
KOMITeTeHIUU JOCTYKeHUs] KOMITeTeHI[UU
KOMIIeTeHLIUU

YK-2.3.1 3HaTh BU/IbI PECYPCOB U
OrpaHUYeHwus1 [Jis peleHus TOCTaBIeHHbIX
3a/au
YK-2.Y.1 ymeTb IpOBOUTE aHa/IU3
TOCTaB/IeHHOM 11e/11 U (hOpPMYJIMPOBaTh
3a/1aud, KOTOpble HeOOXOMMO PeLINTh JIIst
ee JI0CTHKeHHUs
onTUMaJbHbIe
YHuBepcanbHble YK-2.Y.3 ymeTb BbIABUTaTh
CTI0co0BI UX N .
KOMITeTeHLIUU aslbTepHaTUBHbIE BapUAHTHI JeUCTBUM C
peleHusi, UCXOAs U3
1[eJTbI0 BEIOOpA ONTUMA/IBHBIX CIIOCOO0B

YK-2 Criocoben
oTpeZieNsiTh KpyT
3a/jau B paMKax
TIOCTABJIEHHOM T1e/TH
Y BBIOMpATh

JIeACTBYIOLLIUX
pellieHus1 3a7ja4, B TOM YMCJIe C IOMOILIbIO
TIPABOBBIX HOPM,
L[M(POBBIX CPe/ICTB
HMMEIOLUXCS
CCYDCOB I YK-2.B.2 BnajieTh HaBbIKaMH BbIOOpa
pecyp . OTITUMAJTLHOTO CIIoco0a pelieHwus 3a/au ¢
OrpaHUYeHU N
y4eTOM UMEIOLLMXCS YCI0BUM, peCypCcoB U
OrpaHUYeHu
OITK-1 Criocoben
aHa/IM31MpoBaTh
3ajaur
npogeccuoHaIbHOU
pod OIIK-1.3.1 3HaTh OCHOBHLIE MOJIOYKEHHS],
Ob1enpodeccroHabHbIe | eITebHOCTH Ha
. | 3aKOHBI U MEeTO/bl €CTeCTBEHHBIX HayK U
KOMIIeTeHIUU OCHOBe TMOJIO’KEeHUH,
MaTeMaTUK1
3aKOHOB U METO/I0B
B oO/acTH
€CTeCTBEHHBIX HayK
Y MaTeMaTHKU
O6menpodeccuonansHbie | OIMK-2 CriocobeH OITK-2.3.1 3Hath npodubHbIe Pa3zesibl
KOMIIeTeHIUU dhopMypoBaTh MaTeMaTUUeCKHUX U eCTeCTBeHHO-HayUHbIX
3ajaur JVCLIUTIIMH

ripoeccroHaTLHOM
JesITeTbHOCTH Ha
OCHOBe 3HaHUM
NpOUIBHBIX




paszienos
MaTeMaTUYeCKUX U
€CTeCTBEHHO-
HayUHbIX
JUCIIUI/IMH

OIIK-7 Criocoben
OCYIIeCTBJISATh
TOCTaHOBKY U
BBITTO/THEHSTh
9KCTIepUMEHTHI T10
MIPOBEPKe
Ob1enpodeccroHanbHbIe | KOPPEKTHOCTU U
KOMITeTeHLIU 3¢ peKTUBHOCTH
Hay4HO
000CHOBAHHBIX
pelilieHu# B 061acTH
CTaHZAPTHU3ALNU U
METPOJIOTHUeCKOTO
obecrieueHust

OIIK-7.3.1 3HaTh MeTO bl MOJeMPOBaHNs U
aHasii3a 5KCriepuMeHTa/IbHbIX
HCCJieIOBaHUM

2. Mecto gucuurivHel B cTpykrype OI1
OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTEHHBIX 00YUYarOIIUMUCS
MPU U3y4YeHUU CJIe[[yIOLUX AUCLIUTLIAH:
- «Maremartrka. AHaIUTHYeCKas TeOMeTpHs U JIMHeHas anrebpay,
- «Marematika. MaTeMaTUYeCKHW aHaIU3»,
- «Matemaruka. Teopusi BeDOATHOCTeM U MaTeMaThyecKasi CTaTUCTUKA».
3HaHUsl, MOJyUyeHHble MPU HW3yYeHWM MaTepuasiia JaHHOW [UCLIMIIMHBI, UMEHT Kak
CaMOCTOSITeJIbHOe 3HaueHue, Tak U UCI0JIb3YOTCS TIPU U3YUYeHUU [IPYTUX AUCLIUTLIVH:
-  «DNeKTPOTEeXHUKA,
- «MaTtepuanoBeJieHUE»,
- «DJIeKTDOHUKA».

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 o0ieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUZOB yueOHOM
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 110 CeMeCTpaMm) Tpe/iCTaB/IeHbl B
Tabmiie 2.

Tabmmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

. Tpy10eMKOCTE T10 CeMeCcTpam
Buz yue6HOI paboThbI Bcero 1531 No2 1593
1 2 3 4 5
O6was mpyooémkocmp OUCYUn/IuHbI, 13/ 468 6/ 216 3/ 108 4/ 144
3E/ (uac)
H3 HUX uacoe npakmu4eckoll N0020MoeKu
AyoumopHble 3aHsimus1, BCero yac. 204 68 68 68
B TOM UHCJIE:
nexkuuu (JI), (gac) 102 34 34 34
ripakTuueckue 3aHgarus (I13), (vac) 51 17 17 17
naboparopHsle paboTsl (JIP), (dac) 51 17 17 17
KypcoBoii poekT (pabota) (KII, KP), (uac)
9K3aMeH, (4ac) 90 54 36
CamocmosimeabHas paboma, Bcero (Jac) 174 94 40 40




< JK3.,
Buo npomesicymouHoli ammecmayuu: 3aver, Tidd
mudod. 3auet, sx3ameH (3auet, Audd. 3ay, Sau '
39K3.) N
OK3.

OK3.

Audd.

3a4.

JK3.

4. CopeprkaHve JUCLUITIMHBI
4.1. PacnpegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI IO pas/iesiaM v BUJaM 3aHATUM.
Pa3zenbl, TeMbl AUCLUTUIMHBI U UX TPYI0EMKOCTb MpHBeJeHbI B Tabuie 3.

Tabsmiia 3 — Pa3jiesnibl, TeMbl AUCHATIIMHBI, UX TPYA0E€MKOCTh

Pazfiesnibl, TeMbI JUCLATUIAHBIL

Jlekuuu
(uac)

13
(uac)

JIP
(uac)

KII/KP | CP
(uac) | (uac)

Cemectp 1

Pa3pen 1. ®u3nuyecKkue 0CHOBbI MeXaHUKH.
Tema 1.1. DyieMeHTBI KUHEMaTHKU.
Tema 1.2. [lnHaMKKa MaTepyuaJbHOU TOUKU U
TMOCTYTIaTe/IbHOTO JIBM)KEHUST aOCOTFOTHO TBEP/IOTO
Tesa.
Tema 1.3. 3aKOHBI COXpaHeHUsI B MeXaHUKe.
Tema 1.4. [luHaMKKa BpalllaTe/IbHOTO JBUKEHUS
abCoTIOTHO TBEPAOTO Tea.
Tema 1.5. TsaroreHve. D/1eMeHThI TeOPUH T10JIS.
Tema 1.6. PeATUBUCTCKast MeXaHUKa.

11

31

Pa3pen 2. KosieOaHusi 1 BOJTHBI.
Tema 2.1. 'apmoHnyeckre KonebaHusl.
Tema 2.2. 3aryxarorjie KosebaHus.
Tema 2.3. BoiHY>KeHHbIe KomeOaHusl.
Tema 2.4. YTipyrue BOJIHBI.
Tema 2.5. [Ipumenenue ¢Hu3MKKM KosieOaHWiA U BOJIH B
TeXHUKe.

11

31

Pazpgen 3. OcHOBBI MOJIeKY/IAPHON (PU3UKH U
TePpMOJUHAMMKH.
Tema 3.1. MonekynsipHO-KWHeTHYeCKasi TeOpust
W/ieasbHbIX Ia30B.
Tema 3.2. OCHOBBI TEpPMOJAVHAMUKH.
Tema 3.3. PeasibHble rasbl.
Tema 3.4. [IpyuMeHeHre MOJIEKY/ISIpPHOW (DU3KKU U
TePMOJVHAMUKU B TEXHUKE.

12

32

Wtoro B cemectpe:

34

17

17

94

Cemectp 2

Pa3pgen 4. D/1eKTPOCTaTUKA M 3aKOHbI IOCTOSTHHOT'0
TOKa.
Tema 4.1. DnekTpruyeckoe 1oJie B BaKyyMe.
Tema 4.2. DyieKTpUyeckoe 1oJjie B JU3/1eKTPUKax.
Tema 4.3. IIpoOBOAHUKM B 3/1I€KTPOCTaTUUECKOM I10JI€.
Tema 4.4. DHeprus 371eKTpUUeCKOro I0JIs.
Tewma 4.5. [ToCTOSTHHBIV 3/1eKTPUYECKUU TOK.

11

13

Pa3pen 5. Marnerusm.
Tema 5.1. MarnuTHoe 110j1e B BaKyyMme.
Tema 5.2. DyieKTpOMarHUTHast UHAYKLYS.

11

13




Tema 5.3. MarHuTHOe 110Jie B BellleCTRe.

Tema 5.4. OcHoBBI Teopur MakcBesia AJist
3/1eKTPOMAarHUTHOTO T10Jisl. DJIeKTPOMarHUTHbIE BOJTHBI.
Tema 5.5. [IpyuMeHeHre MarHeTr3Ma B TEXHUKE.

Pazgen 6. OnTHka.
Tema 6.1. IuTepdepeHIus cBeTa
Tema 6.2. Iudpakiys cBeta.
Tema 6.3. BzaumogencTBre 3/1eKTpPOMarHATHBIX BOJIH C
BelLleCTBOM.
Tema 6.4. ITonspusanus ceera.
Tema 6.5. [IpyMeHeHMe ONITUKU B TEXHUKeE.

12

14

Wtoro B cemectpe:

34

17

17

40

CemecTtp 3

Pa3pen 7. KBaHToBas onTHKa.
Tema 7.1. TerioBoe U JIFTOMUHECLIEHTHOE U3/ly4YeHUe.
Tema 7.2. ®oTo3¢ ekt 1 ero nprMeHeHue.
Tema 7.3. O¢pdexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/IIPHBIX Y BOTHOBBIX
CBOMCTB 3/1IeKTPOMarHATHOTO U3/Ty4YeHHUs.
Tema 7.5. Ontuueckast MMpOMeTpPUs.

11

13

Pa3pen 8. DsiemeHTHI KBaHTOBOM (QU3UKH aTOMOB,
MOJIEKY/I M TBepPABIX TeJL.
Tema 8.1. Teopust aroma Bogopoza 1o bopy.
Tema 8.2. KoprycKy/sipHO-BOJIHOBOH [lyau3M CBOMCTB
BellecTBa. BosHel e bporns.
Tema 8.3. CooTHOLIEHME Heolpe/ie/IeHHOCTen
TetizeHbepra.
Tema 8.4. BonHoBasi GyHKIIMS U ee CTaTUCTUUeCKUN
CMBIC/I.
Tema 8.5. O61jee ypaBHeHHe [1IpeuHrepa. YpaBHeHHe
lpenvHrepa AJsl CTaLMOHAPHBIX COCTOSTHUM.
Tema 8.6. Perienue ypasHenus lllpeaunrepa zis
MPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DyieMeHTbI COBpeMeHHOM (PU3WKU aTOMOB U
MOJIEKYI.

11

13

Pa3pen 9. ®u3ukKa aToMHOro sapa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PagyioakTHBHBIM pacraj,.
Tema 9.3. fAnepHble peakuu.

Tema 9.4. DyileMeHTapHble YaCTULbI.

12

14

Nroro B cemectpe:

34

17

17

40

NToro

102

51

51

0 174

Hp dKTHYeCKad II0ArOTOBKa 3dK/JIK4YdeTCAd B

HerocpeCTBEHHOM

o0yvarIMMHUCS ~ OTpeJie/ieHHbIX  TPYJOBBIX  (DYHKLIWH,

npodecCUOHaIbHOM [1esITeTbHOCTBIO.

4.2. Cojep)kaHue pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Copep>kaHue pa3fiesioB U TeM JIeKI[MOHHBIX 3aHATHI TIpUBeIeHO B Tabsuiie 4.

CBA3dHHBIX

C

BBITIO/JTHEHUU
Oyayweit



Tab6suiia 4 — CofiepKaHue Pa3/e/ioB U TeM JIEKIIMOHHOTO IUKJ/Ia

Howmep pa3pena

Ha3BaHue v coep>kaHue pa3zie/ioB U TeM JIeKLIMOHHBIX 3aHSTUN

Paznen 1.

®du3snyeckue 0CHOBBI MeXaHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenu B MexaHuke. Cucrema
otrcueTta. KruHeMaTuKa ABW>XKeHUs1 MaTepyUanbHOM TOUKA. OCHOBHas 3ajava
KMHEMaTUKU MaTepuaJbHOM TOYKW. Tpaekropusi, [JIMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynaresnsHOe U BpaljaTesbHOE ABHKEHHE.
Yckopenue u ero cocrasstole. HopmasnbHOe U KacaTe/lbHOe YCKOPeHUs..
YrnoBasi CKOpPOCTb M yrioBoe yckopeHue. CBSi3b JMHEMHBIX U YTJIOBBIX
BeJIMYMH TIPU BpalllaTe/IlbHOM [IBM>KEHUU.

Tema 1.2. JluHamuka mamepuanbHOU MOYKU U NOCMYyname/nbHO20
osuwiceHust abcomnomHo meépoozo menda. OCHOBHbIE TIOHSITHSI JUHAMUKU:
Macca, UMIyJbC Tena, cuna. [lepBwiid 3akoH HbloToHa. VHepianbHbIe
cucteMbl OTcuéta. Bropoii 3akoH HeroToHa. Tpetuit 3akoH HeroToHa.
[IpyHimn otHocuTesnbHOCTU ['anmunes. Cuibl: ynpyrve Cuibl, CUIIbI
TpeHus. [IpakTnueckoe nprMeHeHue 3ak0HOB HbroToHa. OCHOBHas 3a/aua
JUHAMUKA MaTepuajibHOW TOUKW. [loHsiTMe abCoOMIOTHO TBEPZOrO Tesa.
Ifentp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKEeHUs Tejla
riepeMeHHOM MaccChbl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHAOLIMeCs Be/IMYUHbI.
Kunetnueckass 3Heprus. MexaHuueckas pabota ¥ MOIIHOCTD.
KoHcepBaTvBHbIe  CUIbl. 3aMKHYTble M He3aMKHYTble  CHUCTeMBI.
[ToTeHanbHas Heprusi BO BHeIIHeM Iosie cui. [ToTeHManbHas 3Heprus
B3auMogencTeus. CBs3b MeXJy TNOTeHLMaJbHOM 3Heprues U Mosem
KOHCEPBAaTUBHbIX CW/I. 3aKOH COXpaHeHUsi MeXaHUUeCKOM SHepruu.
OHeprusi ympyroil paedopmanyu. YC/IOBUSI DaBHOBeCHUsi MexXaHWYeCKOM
cucTeMbl. 3aKOH COXpaHeHHUs uMmmnyJ/bca. CoyapeHve ByX Tell.

MoMeHT cuabl U MOMEHT HMITy/bCa. YpaBHEHHWE MOMEHTOB. 3aKOH
COXpaHeHUsi MOMeHTa UMIly/Jbca. MOMEHT HuMIly/bCca TBepAOro Tesa
OTHOCUTEJIbHO HeIO/IBUKHOU OCH.

Tema 1.4. /luHamuka epawjamenbHO20 O8UdCEHUS aOCOAIOMHO meepo020
mena.  MomeHnT  vHepumud.  OCHOBHOe  ypaBHeHHWe  JIMHaMUKU
BpallaTe/IbHOrO [JBWKEHHs TBepAoro Tena. KuHeTnueckasi >SHeprus
BpalljaroLerocs TBeporo Tesa.

Tema 1.5. Tacomenue. SnemeHmbl meopuu nosi. 3akoHbl Keniepa. 3akoH
BcemupHoro TtaroreHus. Cunma Tsbkecth M Bec. Hesecomocts. [lose
TSITOTEHUSI U er0 HarpsbKeHHOCTh. Paborta B mosie TsaroteHus. I[loTeHiuan
nonisg TAroteHus. Kocmuueckue ckopoctu. HenHeprmanbHble CHCTEMBI
otcueta. CU/Ibl HHEPLIVH.

Tema 1.6. Peasmusucmckasa mexaHukd. IlocTynaTel crieqManbHOM TeOpUU
OTHOCHUTEe/IbHOCTH. JIOpeHL[0BO COKpallleHWe [JIMHbI CTepykHS. OCHOBBI
pPeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBas, ero  HMHBAapUAHTHOCTb.
PenstuBuctckuii  umnynabc. OCHOBHOe ypaBHEHME DeJISITUBUCTCKOU
JvHamMuKy. KuHeTuueckass 5Heprusi pensiTUBUCTCKOM dYacTullbl. CBsA3b
Macchl ¥ 3Hepruu. CBsi3b MeX/ly SHeprvel ¥ UMMyJ/AbCOM YaCTULIbI.

Pa3gen 2.

KosiedbaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKHX
KoebaHui. MexaHWuecKHue rapMoHHUUecKue KojiebaHus. I'apMOHWUECKU
ocu/iATop. [Ipy>KWHHBIA, (QU3MUECKU M MaTeMaTUueCKWd MasiTHUKU.
CB000/IHBIE TADMOHUUECKHE KOJiebaHus B KojiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarmowue KonebaHus. CroXkeHWe TrapMOHHYECKHX




KoslebaHW{ OJHOTO HarpaB/ieHWsi W OJWHAKOBOW uacTOThL. bBueHwus.
CnoykeHrie B3aMMHO TepreHAUKY/ISIpHBIX Kosebanuii. AuddepeHiipansHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX KojeOaHU U ero perieHue.

Tema 2.3. BbiHyscOeHHble KonebaHusi. AMITIUTYia U ¢a3a BbIHY>KJEHHBIX
KonebaHuii. Pe3onaHc. /IuddepeHiipaibHOe ypaBHEHHWE BBIHYKIEHHBIX
KonebaHuii ¥ ero peiieHve. BosiHOBble Tiporiecchl. IIpojosibHbBIe U
TriorepeyHble BOJIHBIL.

Tema 2.4. Ynpyeue 8o0aHbl. YpaBHeHue Oeryiieii BoiHbL. @Pa30Bas
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. VHTepdepeHLys
BoH. CTosiuMe BOMHBI. 3BYKOBble BOJHBL. JQdeKkT [lomnnepa B aKyCTHKe.
YbTpa3sByK U ero puMeHeHue.

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

Paznen 3.

OcCHOBBI MOJIEKY/IAPHOH (DM3MKH U TePMOJUHAMHUKH.

Tema 3.1. MoneKynsipHo-KUHemu4eckass meopusi UOedanbHbIX 2a308.
CraTucTUUeCKUd U TepMOJAWHAMHUYeCKu MeTofbl. OMNbITHblE 3aKOHbI
WjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHpeneeBa. OCHOBHOe
ypaBHeHHe MOJIEKY/ISIPHO-KMHEeTUYEeCKOW TeOpUM HjeanbHbIX ra30B. 3aKOH
MakcBesia 0 pacripefie/ieHUy MOJIEKYJT WeabHOrO rasa 1o CKOpOCTSM U
SHEprusiM  TeIUVIOBOro  JBWkKeHusi.  bapomerpuueckas  Qopmyra.
Pacripepenenvie BonbipmaHa. CpefHee UMCIO CTOJKHOBEHWW W CpeHSS
InuHa — cBobosHoro mpobera  MosieKysn.  OmnbiTHOe — 0OOCHOBaHHE
MOJIEKY/ISIPHO-KUHETUUeCKON TeOpUH. SABnenus repeHoca B
TepMOJMHAMUUECKMX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTojbl ero
rosiyueHysi. CBOMCTBA y/IbTpapa3peKeHHbIX ra30B.

Tema 3.2. OcHosbl mepmoOuHamuku. Yucio cremeHed CBOOOABI
MOJIEKY/Ibl. 3aKOH paBHOMEDHOrO pacripefie/ieHUs] SHeprUy I0 CTereHsM
cBoOobI MoJiekys. IlepBoe Hauaso TepMoAWHaMHKH. Pabora rasza mipu
u3MeHeHnu ero obwema. TertoemkocTh. [IpumeHeHMe TiepBOro Hauasa
TEePMO/JIMHAMUKU K H3o0mpolieccam. AnuabaTHbliii riporjecc. [ToUTpOITHBINA
nporiecc. ObpaTuMble U HeoOpaTHUMble TMpoliecchl. Kpyroeoii mpotiecc.
OHTpOMNUs, ee CTaTUCTUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKOMN
BEpPOATHOCTBIO. BTOpOe Hauano TepMoZHaMUKU. TeroBble ABUraTesd u
xonoaunbHble MallvHbl. LHyukn KapHo v ero KII/I aig uaeanbHOro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl U TOTeHLUanbHasg 3SHeprus
Me)KMOJIEKYJIIPHOTO  B3aUMOZIEMCTBUSL. YpaBHeHUe BaH-gep-Baanbca.
N3orepmel BaH-ziep-Baanbca v ux aHanu3. BHyTpeHHS 3Heprus
peanbHOro rasza. ekt >xoyns-TomcoHa. CxmxeHUe ra30B.

Tema 3.4. IlpumeHeHue MoaeKyaspHOU (U3UKU U MEepMOOUHAMUKU 8
MexHUKe.

Paznen 4.

JJIEKTPOCTaTHKA U 3aKOHBI ITIOCTOSIHHOI'0 TOKA.

Tema 4.1. DOnekmpuueckoe noje 8 8akyyme. 3aKOH COXpaHeHHs
JIeKTpUUecKoro 3apsga. 3akoH KysioHa. OsekTpocTaTuueckoe IIoJie.
HarpsokeHHOCTB  37eKTpocTathueckoro Tmosid. [IpuHImn cyneprnosunuu
snekTpoctatuyeckux mnosier. I[lonme punonsa. Teopema TI'aycca pand
3/1eKTPOCTaTUYeCcKoro rnoss B Bakyyme. [IprMeHeHne Teopemsl ['aycca k
pacueTy HEeKOTOPBIX 3/IEKTPOCTaTUUeCKUX MoJjied B BakyyMme. LIUpKynsauys
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuman
3J1eKTPOCTaTUuyecKoro rovisg. HarpsykeHHOCTb Kak rpaZiueHT IOTeHLMasa.
OKBUIIOTEHLMa/IbHbIe TOBEPXHOCTU. BhIuncieHre pa3HOCTH MOTeHLUa/lIoB
T10 HaMpPsUKeHHOCTH I10J151.

Tema 4.2. Dnekmpuueckoe nosne 8 ousneKmpukax. Tunbl AU3I€KTPUKOB.




[Tonsipu3anus gu3eKTpUKoB. [losisspr3oBaHHOCTh. HarpsykeHHOCTh T10J1 B
IUSJIEKTpUKe.  JjeKTpuueckoe cmeleHve. Teopema Taycca pgis
3/1eKTPOCTaTUYeCKOro M0/l B U3J/IEKTPHKe. Y C/IOBUSI Ha TPaHULie paszena
JIBYX JU3/IEKTPUUECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeJVHEeHHOro MpoBOAHUKA. KoHAeHcaTOpbl. DHEPrusi CUCTEeMbI 3apsioB,
yeIUHEeHHOr0 MPOBOJHUKA U KOH/IeHCATOopa.

Tema 4.4. DHepeusi 31eKmMpu4ecko20 nossi. DNeKTpUUeCKuil TOK, CWhjla U
IUJIOTHOCTb TOKAa. CTOpOHHME CWIbl. OMEKTPOABWXKYIas Cuaa |
HarpspKeHue.

Tema 4.5. TIlocmosHHbllli  31ekmpuueckuli mok. 3akoH Owma.
CornpoTHB/IeHHE TTPOBOJHUKOB. PaboTa ¥ MOIIIHOCTb TOKA. 3aKOH J[)KOyisi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. [IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeTei.

Pazpgen 5.

MarseTusm.

Tema b5.1. MaeHumHoe nose 6 6akyyme. MarHWTtHoe T1I0Jie U €ero
XapakTepucTuku. 3akoH buo-CaBapa-J/larlaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHMTHOro Tioliss. 3akoH Awmrmepa. BsaumogeiicTBue
rapasijie/ibHbIX TOKOB. MarHutHasi NOCTOSIHHasg. EVHUIEI MarHATHOU
WHAYKLUMA W HaNpsOKeHHOCTH MAarHUTHOrO TMojss. MarHutHoe moJjie
JBIDKyLlerocsi 3apsiia. lelicTBMe MarHWTHOTO MO/ Ha JBWKYLUMUCS
3apsf. [BWwKeHUe 3apsUKeHHBIX UaCTHL] B MarHUTHOM I10/1e. Y CKOpUTeIn
3apspKeHHbIX yactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHuMTHOI'O TI0Ji1 B BaKyyMe. MarHuTHble I0Ji COJIEHOWJA U TOpPOMJA.
[ToTok BekTOpa MarHUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieH1I0 TPOBO/IHUKA Y KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazHumHas uHOyKyus. $IBjieHUWe 3/1IeKTpPOMarHUTHOM
uHAayKUMK (onbiTel Papazes). 3akoH dapajess M ero BbIBOJ M3 3aKOHA
COXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHUTHOM IMojie. Buxpesble
TOKM (TOkM DPyKo). HAYKTHBHOCTH KOHTYpa. CamMouHAyK1usA. ToKu mpu
pasMbIKaHUM U 3aMblKaHWU Lenu. B3aumHas unaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO TT0JIAL.

Tema 5.3. MacHumHoe none 6 e6eujecmge. MarHUTHbIE MOMEHTBI
3JIGKTPOHOB ¥ aroMoB. [lua- ¥ mnapamarHetusMm. HamarHuueHHOCTB.
MaruuTHoe mojie B BellleCTBe. Y(IOBUS Ha TIpaHHWLe pasjena JBYX
MarHeTHKOB. deppoMarHeTMKM M HUX  CBOMCTBa. [Tpupona
(heppomarHeTur3ma.

Tema 5.4. OcHoebl meopuu Makceenia 045 31eKMPOMAHUMHO20 NOJS.
D/eKmpomazHUmHble  80/Hbl. BuxpeBoe syekTpuueckoe rone. Tok
cMelleHus. YpaBHeHUs MakcBe/uia [ 3/IeKTPOMarHUTHOIO — ITOJIA.
OKCIepyMeHTa/IbHOe ToJlyyeHue 3/71eKTPOMAarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/71€KTPOMarHUTHOM BOJHBI. DHEPrusi U
HMITYJIbC 3JIeKTPOMarHUTHOM BOJIHBI. V3/1yueHure AUTIONs.

Tema 5.5. IlpumeHeHue wmazHemusma 6 mexHuke. IlpumMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeT3Ma B TeXHUKeE.

Pasznen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3BuTue TpejcTaBlIeHUN O MpUpo/jie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Wntepdepentivs cBeta. Metoasl HabmogeHUss WHTep(epeHLMH CBeTa.
WuTepdepeHivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLnn
CBeTa.




Tema 6.2. Juppakyus ceema. Tlpuniun IoiireHca-dpenHesns. MeTo[ 30H
®penerist. [IpssmMonuHeliHoe pacripocTpaHeHue cBeTa. Jdudpakius OpeHens
Ha KpYyIJIOM OTBepCcTMM U jucke. [udpakuusi ®payHrodepa Ha ofHOMU
menu. [Hudpakims @PpayHrodepa Ha JudpaKIMOHHON  pellleTke.
[MpocTpaHcTBeHHasi  pelleTka. Paccesinue cBeta. [udpakius Ha
rpocTpaHcTBeHHOH pelteTke. Popmyna Bynbda-bparros. Pa3spemnaroriias
CrocobHOCTh onTuueckux npubopos. [ToxsTHE 0 TosTorpadum.

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHBIX B0AH C 6eUjeCmMeOM.
Hducrniepcus cBeTa. DeKTPOHHAs Teopus Aucrnepcuu cseta. [lorsorjeHue
(abcopb1ius) cBeta. ddekT Joruiepa. N3nyuenue YepeHkoBa-Bapusiona.
Tema 6.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BAHHBIN CBeT.
[Tonspr3anus cBeTa IpU OTPa)KeHWM U TIPeJIOM/IEHUMM Ha TpaHMlie [BYX
[IM3JIEKTPUKOB. [IBOMHOe myuenpesnomMrieHue. ITosspusaljioHHbIe MTPU3MBI
W NOJApOUAbl. AHamM3 TI0/IpU30BaHHOrO cBeTa. VICKycCTBeHHas
ONTUYeCKas aHU30TPOIUs. BpallleHre IJI0CKOCTH T0JIsIpy3aLiuu.

Tema 6.5. [IpumeHeHue ONMUKU 8 MexHUKe.

KBaHnToBas onruka.

Tema 7.1. Tennoeoe u AOMUHeCUeHmMHoe u3jayyeHue. BuUIbl W3nydeHUs.
TeruioBoe u3MyueHHEe M ero XapakTepucTHWKU. 3akoH Kupxroda. 3akoHbl
Credana-bosbijMaHa u cMeltieHusi Buna. ®opmysnel Panesi-kuHca U
[1nanka. JIroMUHeCLeHLUS.

Tema 7.2. @omospgpekm u e2o npumeHeHue. Brpl (OTO3/71€KTPUUECKOTO
sddekTa. 3akoHbI BHelliHero ¢doTo3ddekra. YpaBHeHHe DWHILITeHHA /IS
BHelliHero ¢oTo3ddekra. IKCriepruMeHTabHOe TIOATBeP K/jeHre KBAaHTOBBIX

Paspen 7. cBolcTB cBeTa. [IpuMeHenue potoaddekTa.
Tema 7.3. O¢ppexkm KomnmoHa. SHeprus U ummnynbC ¢oToHa. [laBaeHue
ceTa. ekt KomrToHa 1 ero ssieMmeHTapHasi TeOpUsl.
Tema 7.4. EOuHCmeo KOpNnycKyasipHbIX U  BO/AHOBbIX  Ceolicma
3/1eKMPOMAHUMHO20 U3/MyUeHUsl.
Tema 7.5. Onmuueckasi nupomempusi. TerjioBble HCTOYHHMKU CBeTa.
Metozpl ¢uKcaluM TeryioBoro wusnyueHus. IIpuMeHeHHe ONTUUECKOW
MMPOMETPUH.

Paspen 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. JluHeliuathbiii criekTp aTomMa Bojjopoga. I[loctynatel Bopa.
OnbiTel @paHka v ['epria. CniekTp aTtoMa BoAopoa mo bopy.

Tema 8.2. KopnyckyasipHo-680/Ho80l Oyaausm ceoticmg sewjecmed. BosHbi
Oe Bpolinsa. HekoTopbie cBOMCTBa BOJTH /e Bpoiis.

Tema 8.3. CoomHoweHue HeonpedenenHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwjee ypagHeHue IlIpeduHeepa. YpasHeHue IlIpeduHzepa 0s
CMAYUOHAPHbIX COCMOSIHULI.

Tema 8.6. PeweHue ypasHeHusi IlIpeduHeepa 0451 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uku amomos u moaekya. IIpuHLuUI
MPUYMHHOCTH B KBAHTOBOM MeXaHHKe. [[BiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU IIPSIMOYTO/JBHOM «IIOTEHLMAZbHON siMe» C
0eCKOHEUHO BBICOKUMH «CT€HKaMH». [IpOXOo’kK[eHHe YaCTHI[bl CKBO3b
MOTeHLMabHbIN Oapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKUI OCLIW/IJISITOP B KBAaHTOBOW MexaHWKe. ATOM BO/OpOZa B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/71eKTpOoHa B aToMe Bogopoga. CrimH




s/ieKTpoHa. CNMHOBOe KBAaHTOBOE 4YMC/IO. [IpUHIMI Hepa3nuyuMOCTH
TOX/eCTBeHHbIX yactul. [Tpuniun Ilaymm. PacripesiesieHye 371eKTPOHOB B
atoMe TI0 cocTtosHUsIM. [loHsiTe 00 SHEpreTMYeCKUX YPOBHSIX.
MonekynsipHble  criekTpel.  KoMmOMHallMOHHOe — paccesiHHe — CBeTa.
[Mornoujenrie. CrioHTaHHOE W BbIHY)K/EeHHOe Wu3nyueHus. Onthyeckue
KBaHTOBbIE FeHepaTopshl (/1a3epbl).

Paspen 9.

du3ukKa aTOMHOr0 siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, cocTaB W 3apsifi aTOMHOTO
snpa. MaccoBoe u 3apsijoBoe uncia. [dedeKT Macchl U SHEPrusi CBS3U
sapa. CnuH sfipa M ero MarHUTHbIM MOMEHT. f1jepHble cuibl. Mogenu
anpa.

Tema 9.2. PaduoakmuseHblli pacnad. PafirioaKTUBHOE H3TyUeHHe U ero
BUJbl. 3aKOH paJIMOAaKTUBHOro  pacrnaja. [lpaBuma  cMeleHwus.
3akoHOMepHOCTH anb(a-pacriafia. bera-pacriag. Heiitpuno. [Namma-
V3J/IlyuyeHue U ero CBOMCTBA. Pe30HaHCHOe MOrJoLieHre raMMa-u3inyyeHns
(opdert Méccbayspa). Meroabl HAGMIOZEHWS W PETUCTPALUU
PaZiMOaKTUBHBIX U3/TyYeHUN U YaCTULI.

AnepHbie peakuUy U WX OCHOBHbIE TUIIBI. [103UTpPOH. beTta-rutoc-pacriaz.
OneKTpoHHbIM 3axBaT. OTKPbITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SlpepHble peakiuu TOJ JeUCTBHEM
HeWTPOHOB. Peakuys fenenus sigpa. LlenHas peakuus fenenusi. [Tonsitue o
AJepHO SHepreTHiKe. Peakius cuHTe3a aToOMHBIX siziep. [Ipobrema
YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. DnemenmapHbie uacmuybl. Kocmuueckoe usnyueHve. MOOHBI U
WX CBOMCTBAa. Me30HBI ¥ HUX CBOWCTBA. TUIMbI B3aUMOJENCTBUM
371eMeHTapHbIX YyacTvll. YacTulbl ¥ aHTUYacTULbl. ['uneponsl. CTpaHHOCTH
M UYeTHOCTh 3JieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

4.3. Tlpaktrueckue (CeMHUHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0€MKOCTh NpYBe/ieHb! B Tabmie 5.

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

N3 Hux Ne
Ne DopMbI . MPaKTUYeCKO | paszen
TeMbl NpakTUYECKUX TpynoéMKOCTB, o
1/ N MPaKTUYeCKUX U a
3aHATUU o (uac)
vl 3aHATUU TO/ITOTOBKY, | AUCLIUI
(uac) JIUHBI
Cemectp 1
KuHemaTuka 1 fuHaMUKa
1 o A Penienue 3amau 6 1
MaTepuasbHOW TOUYKU
XapakTepuCTHUKU BOJTHOBBIX
2 P P Pemienue 3amau 6 2
TPOLeCCOB
MonexyisipHO-
3 y/AP Pemienue 3amau 5 3
KUHeTHYeCKasi Teopus
CemecTp 2
XapakTepuCTUKH
4 P P Pemienue 3amau 6 4
3JIEKTPUUECKOr0 TOKa
WNHpayKuys MarHUTHOTO
5 | mosia. Cubl B MarHUTHBIX Peiienue 3azmau 6 5
TOJISIX




6 Wrrepgepers, Peruenue 3azau 5 6
Judpakiysi, mosipr3alys
Cemectp 3
TeruioBoe u3nyueHue.
7 DoTosddexT Perenvie 3aau 6 7
8 ATOM BOZIOPO/ia, MOCTYJ/IaThI Perwierye 3azau 6 8
Bopa
9 | AnepHble peakuu Penienne 3amau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTUS
TeMbl 1a00PaTOPHBIX 3aHATUH U UX TPYJ0€MKOCTh IPUBe/IeHbI B Tabuile 6.

Tabnwiia 6 — JlabopaTopHbIe 3aHSATHS U UX TPY/I0EMKOCTb

N3 Hux Ne
No MpPaKTUUeCKO | paszen
1/ HanmeHoBaHue 1abopaTopHBIX paboT* TpyRoemKocTs i a
n > (4ac) MO/ACOTOBKH, | AUCLIMII
(uac) JIUHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | MastHuk MakcBesia 5 1
3 | OnipefienieHre CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OmpepienieHre MoKasaTesisi afAuabaTel Jjist 4 3
BO3/yXa
CemecTp 2
5 OnpejenenHye 31eKTPOEMKOCTH 5 4
KOH/IeHcaTopa
6 OmnpefeneHye y/ielbHOrO COMPOTUBIIEHUS 4 4
TIPOBOJHUKA
OnpejeneHrie ropu3oHTaIbHOM
7 | cocTaBsSfOLEeN HaMPSDKEHHOCTH 4 5
MarHUTHOTO MOJIs 3eMJIU
8 | Kosbita HetoTOHA 4 6
Cemectp 3
9 | IlpoBepKa 3aKOHOB TeIJIOBOTO U3/TyUYeHUs! 4 7
10 OneiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboToadekra
11 OmnpejeneHye MUPUHBI 3aMpeIéHHON 30HbI 5 8
T10JIyTIPOBO/IHMKOB
12 OrnipefiesieHre SHePTrUU ajabda-yacTHI] 10 4 9
po0ery B BO3ZyXe
Bcero 51

ITpumeuarue: *membl 1aboOpamopHbix pabom HA cemecmp AGAAIOMCA 8APUAMUSHBIMU U ONpedeasitomcs Ha
ycmompeHue npenodasamest. ITonHblii cnucok mem aabopamopHbix pabom npusedéH 6 mabauye 6.1.

Tabnwmia 6.1 — Tembl 1ab0OpaTOPHBIX paboT

Ne Ne paszesna

/ HaumeHoBaHue 1abopaTopHOM pabOThI JUACLIUTIIUH

1 bl
Cemectp 1




1 | Mamwmna ATByza 1
2 | Maarauk Makcsesia 1
3 | MasitHuk O6epbeka 1
4 | CTOTKHOBEHUs 111apOB 1
5 | I'mpockorn 1
6 OmpezienieHe  YCKOpeHHWs] CBOOOAHOTO  TaIeHUs TPH  TTOMOIIU 2
0060pOTHOTO MasiTHUKA
7 | KpyTuibHbIA MasgTHUK 2
8 | Hak/IoHHBIN MasiTHUK 2
9 | OnpefienieHyie CKOPOCTH 3BYKa B BO3/yXe 2
10 | Onpenenenue Ko3dbduiMeHTa BI3KOCTH BO3yxa 3
11 | OmnpesienieHue 1oKasaTesisi aiabarsl il BO3AyXa 3
CemecTp 2
12 | OnpegeneHve 3/1eKTPOEMKOCTU KOHZEHCATOpa 4
13 | OnipeniesieHre y/1eJIbHOTO CONPOTUBJIEHUS MPOBOJHUKA 4
14 | Mi3yueHue NpoLeccoB 3apsizia U pa3psijila KoHJeHcaTopa 4
15 | ViccneoBaHye pelakCcalioOHHBIX KOe0aHWH 4
16 | MiccnemoBadye pe30HAHCA B 37IEKTPUUYECKOM K0Jie0aTe/lbHOM KOHTYpe 4
17 | OnpefeneHve yeabHOrO 3apsifia 371eKTPOHa 4
18 OrnpesiesieHe  TOPU30HTATbHOM  COCTaBJISAIOIIEN  HANPSKEHHOCTH 5
MarHUTHOI'O M0JIsl 3eMJIU
19 | UccnenoBanue ructepesrca heppoMarHUTHBIX MaTepHaioB 5
20 | ViccnepoBaHve B3aMMHOM WHAYKIIUN 5
21 | ViccnemoBaHye 3/1IeKTPUUeCKUX KOieOaHUM B CBSI3aHHBIX KOHTYPax 5
22 | OnpepeneHvie yAeabHOrO 3apsifia 3JIEKTPOHA METOJOM MarHeTpoHa 5
23 | bunpusma @penens 6
24 | Konbla HeroToHA 6
25 | Indpakiys 10CKUX BOJIH Ha 11e/d 6
26 | JudpakipoHHas pelieTkKa 6
27 | XapaKTepuCTHUKU MPU3MbI U AUGPaKIIMOHHON pelleTK! 6
78 [Tonsipuzanusi cBeta. 3akoH Masmoca. KpyroBasi u siaunTudeckast 6
MO/IsIpU3aLur
29 | BpauieHue 1jioCKOCTH MOJISIPU3aLIuKU 6
30 | MarauTHOe BpaljeHre IJIOCKOCTH ToJIsipU3aLiiu 6
31 OnpejeneHve [AMH BOMH  CHEKTPAJbHBIX JIMHUHA C  TIOMOLIbIO 6
CIIeKTPOMeTpa
Cemectp 3
32 | IlpoBepKa 3aKOHOB TelJIOBOT'O U3/yYeHUs 7
33 | OneiThl CTONETOBA MO M3yueHHI0 GoTo3ddekTa 7
34 N3yueHue criekTpa aTomMa BOJOPOJila C TIOMOIBI0 JU(PPAKIMOHHOTO 8
CIIeKTPOMeTpa
35 N3yueHve 3aBUCHMOCTU 3/1€KTPUUYECKOTO COIIPOTHBJIEHUS MeTaslyIoB U 8
TOYTIPOBOJAHUKOB OT TeMIIepaTypbl
36 | Oddekt Xosia B repMaHun 8
37 | OnpepesieHre IMPUHBI 3aNPELLIEHHON 30HbI NOJTYNPOBOAHUKOB 8
38 | OnpezenieHre MOTEHIMAIOB BO30Y)K/IeHHsT aTOMOB 8
39 | Onpegenenue 3Hepruu anbda-uacTuil 1o mpobery B BO3Ayxe 9
40 | VicciegoBaHye SHEPTryUy B-w3yueHus 9

4.5. BeInonHeHre KypCOBOTO ITPOeKTa/ KypCOBOW pabOoThI
YueOHbIM 171aHOM He TIpe/lyCMOTPEHO




4.6. CamocrosTenbHasi paboTa 00yJaromxcst
Bujibl camocTosiTesibHOM paboThl U ee TPYZ0eMKOCTb TIpHBe/ieHbI B Tabmuie 7.

Tabsmiia 7 — Buibl caMoCTOsATeIbHOM PabOTHI M ee TPYZA0eMKOCTh

. Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bug camocTosiTenibHOM paboThl
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTUUeCKOTO MaTepHrasa 60 3 14 14
pucuuriiHel (TO)
[ToAroToBKa K TEKYyIIleMy KOHTPOJIIO 57 31 13 13
ycrneBaemocTH (TKY)
[ToAroTOBKa K IMPOMEKYTOUHOM 57 31 13 13
atrectaruu (ITA)
Bcero: 174 94 40 40

5. TlepeueHb yueOHO-METOUUECKOTO 00eCreueHust

JIJIsI CAaMOCTOSITe/TbHOM PaboThl 00yUaroIUXCs 10 AUCLUMTUIMHE (MO/YJIIO)
YueOHO-MeTOAMUECKre MaTepuaibl [jIsi CaMOCTOSITelTbHOW paboThl  00yuarouuxcs
yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHbIX U3JaHUM
[TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHWl TIPUBeEH B TabuLe 8.

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

KomiuectBo
5K3eMIUISIDOB
Ugingﬁ/ oc bubsorpaduryeckast cchiika B G?Epmgﬁzem
3/7IeKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc obueti ¢pusuku: B 3 1.: yuebHoe mocobue / U. B.
C12 CaBenbeB. - M.: Hayka: ®usmariut, 1977 - T. 1: 84
Mexanuka. MonekynsipHas pusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe nocobue / T. Y. Tpodumoga. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https:// CaBesnbeB, M. B. Kypc obieit ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. Moneky/isipHas pu3mka: yueOHUK

Pedicum docmyna: ons
asmopu308aHHbIX

ans BysoB / M. B. CasenweB. - 20-e u3fg., crep. -
Cankr-IletepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

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

07521 OnektpuuectBo. Kosebanuss u BomHbL. BoaHoBas

Pescum docmyna: ons
aemopu308aHHbIX
nosb3oeamesetl.

onTvKa: yuebHOe mocobue pans By3oB / U. B.
CagesbeB. - 9-e u3f., crep. - Cankr-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.



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

Pedicum docmyna: ons
asmopu308aHHbIX

CasenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 ToMmax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dwusvka aTOMHOrO fAApa U
3/IeMeHTapHbIX YacTul]:. yueOHUK ansi 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.

nosb3oeamesetl.

https://

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

catalog/product/ nocobue gas By3oB: B 5 Tomax Tom 2:

470190 TepmoanHaMuKa U MosieKky/isipHasi pusrka / CUBYXUH

Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PU3IMATIINUT,

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

nosb3oeamesetl.

https:/

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

catalog/document?

o yue6Hoe Tmocobue / U. E. Upopos. - 17-e u3m. -

fe_oizgggolmyna' s Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuyxuH, [I. B. O6mmii Kypc ¢wusuku: YueGHOe

catalog/product/ nocobwue z7s1 By30B: B 5 Tomax Towm 3: DnekTpuuecTBo

549781 / CuByxun [.B., - 6-e wu3p., crep. - Mocksa:

Peaxcum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-

asmopu308aHHbIX 1643-5.

nosb3oeamesetl.

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii kypc ¢usmku: YueOGHoe

944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

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

asmopu308aHHbIX

nosb3osamesetl.

https://

znanium.com/ WNpopos, WN. E. DOnekrpomarHetusMm. OCHOBHbIE

catalog/document? : yue6 Gue / U. E. Upojos. - 14-e u3

1d=470883 3aKOHBI: yt.le HOe T10CO - E. POJOB. 1.

Pescum docmyna: ons | | Mocksa: JlabopaTtopust 3Hanuii, 2025. - 322 c. -

ISBN 978-5-93208-520-2.
asmopu308aHHbIX

nosb3ogamesneltl.



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://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://

Znanium.com/ Wpoaos, U. E. KBantoBas ¢u3uka. OCHOBHbIE 3aKOHBI:

catalog/document? 6 6 )

1d=470861 yuebHoe ntocobue / U. E. Ipozos. - 9-e usg. - Mocksa:

; 3 3 Jlabopatopust 3HaHwiA, 2025. - 261 c. - ISBN 978-5-
evicum docmyna: 01l | gango =17 5

aemopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ Upogos, U. E. 3amaun no obmeit ¢usmke: yueGHOe

catalog/document?

{d=476087 nocobue gnst By3oB / U. E. Wpogos. - 17-e usg. -

;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
edicuM dociyna: G | 78 5.93208-513-4.

asmopu308aHHbIX

nosb3oeamesetl.

https://urait.ru/ Ca3zonoB, A. B. SnepHasi ¢usvka: ydeOHMK /s

bcode/563653

Peaicun docmyna: ns By30B / A. b. Ca30oHOB. - 2-e uU3[., UCIIP. U [OIL -

demo u306(1HHle. Mocksa: U3parenbctBo FOpaiit, 2025. - 320 c. - ISBN

p o 978-5-534-11829-2.
nosb3oeameseli.

7. TlepeueHb 371eKTPOHHBIX 0Opa30BaTeIbHBIX PeCypCOB
WH(POPMaIIMOHHO-TeIEKOMMYHHUKAI[UOHHOW ceTh «VIHTepHeT»
[TepeueHb 3J1IeKTPOHHBIX oOpa3oBaTebHbIX pecypcoB “HOPMaLIMOHHO-
TeJIEKOMMYHHUKAIIMUOHHON ceTu «IHTepHeT», HeOoOXOAMMBIX [Ijii OCBOEHWS /IWCIUTTAHBI
nipuBe/ieH B Tabmuie 9.

Tabmua 9 — IlepeueHb 3/IeKTPOHHBIX 00pa3oBaTe/NbHBIX PeCypcoB  HMH(OPMALMOHHO-
TeJIeKOMMYHHMKALMOHHOM ceTu «/IHTepHeT»

URL agpec HavmeHnoBaHue
Etzt?l;;/new-sc1ence.ru/category/ WntepHeT-xypHan «HoBast Hayka». Pasgen ¢pusuka
https://openedu.ru/ O6pa3oBarenbHast nardopma «OTKpBITOE

obpa3oBaHue»
https://fizikaguap.ru/ OO6pa3oBarenbHbIH pecypc Kadeapsl dhuszuku ['Y ATT
https://Ims.guap.ru Cucrema aucTaHiuoHHOro obyuenus I'Y ATT

8. IlepeueHb MHPOPMALMOHHBIX TEXHOIOTUU
8.1. [TepeueHb TPOrPaMMHOTO O00eCIeUeHUs], HCIOIb3yEMOT0 TIPH OCYIIeCTBI€HUH
oOpa3oBaTesTbHOTO TpoLiecca 1o JUCLUTIIUHE.
[TepeueHb UCII0/TE3yeMOT0O IPOrPAMMHOT0 0becTieueHust pe/icTaBieH B Tabmure 10.

Tabmuia 10— [TepeyeHb mporpaMMHOro obecrieueHUst

Ne /11 HaumMmeHoBaHUe

OnekTpoHHast nH(OPMaLMOHHO-00pa3oBaTe/nbHas cpega I'YAIT «VHTerpupoBaHHast
cpega obyuenus»  (https:/pro.guap.ru/) paspaboraHa coTpyaHukamu ['YAII
1 (BBemeHa B sKcrutyartauto rpukasom 'Y AIT ot 06.06.2017 Ne 05-215/17), niepeueHb
Mozayned W uX (YHKUMOHA/JbHOE Ha3HaueHue U3M0KeHbl TI0  CChIIKe
https://guap.ru/it/system/iso

2 OdwuianbHbIii  cadT obpa3oBaTenbHONW OpraHu3aliu B ceTH  «MHTepHeT»



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
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://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#é€H B 3KCIUTyaTalio
[Tpukaszom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (goroBop I'YAII, uxndopmaiys o /vleH3WU TpeJCcTaB/ieHa
1o cceuike https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'YAII, uH(popmalusi o JULIeH3UX TIpeJCTaBeHa 1o
ccblKe https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

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

8.2. TlepeueHb  WH(OPMAIMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPH
OCyILeCTBIEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCIUIUTHHE

[TepeyeHb HKCMO/IB3YeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPE/CTAaBlIe€H B
Tabnvie 11.

Tabmuua 11— IMepeueHb MHPOPMAL[MOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmeHoBanue

OnekTpoHHBIN KaTasmor 6ubmmotreku I'YAII ¢ moctymom K 6ase TOTHOTEKCTOBBIX

1 usganuii (https://lib.guap.ru), gocTymn yepe3 MMUHBINA KaOWHET unTaTessi OMOIMOTEKH
I'YAIl
Hayunasi anektponHass Oubimoreka «eLIBRARY» (https://elibrary.ru/), moctym

2 yepe3 JMUHBIA KaOWHeT uuTaTens Oubmmoteku I'YAII, a takke mo IP -agpecam
I'YAIl

3 9BC «Jlanb» (https://e.lanbook.com/), gocTymn uepe3 JUUHBIA KabOWUHET uuTaTesst
oubmoteku ['YAII a Takxke 1o IP -agpecam I'YAIT

4 9BC KoHcopiyma aspokocmuueckux By30B Poccuu (http://elsau.ru/ suai), goctyn
o IP-agpecam I'YAII

c OBC Znanium (https://znanium.ru/), goCTynm uepe3 JIMUHBIA KaOWHET uYMTaTesst
oubmoreku I'YATI, a Takxke 1o IP -agpecam 'Y ATT

5 Oo6pa3oBarenbHas Tuiatdopma «HOpaiit» (https://urait.ru/), moctyn depe3 JTUYHBINA
KabuHeT unTaTesnss oubmmoreku ['Y AT, a Takxke o IP -agpecam I'YAIIT

. Hayunasi snektponHass 6ubmuoreka «KubepJ/lenunka» (https:/cyberleninka.ru/),

CBOOO/IHBIN [JOCTYTI

9. MarepuabHO-TeXHHUeCKast 6a3a
CocTtaB  MaTepua/IbHO-TEXHUUECKOW 0a3bl, HeoOXOJUMOW /i1 OCYIIeCTB/IEHUS
obpa3oBaTe/IbHOrO TPOoLiecca Mo JUCLUIUINHE, MPeCTaB/ieH B Tabuie 12.

Tabmwia 12 — CocTaB MaTepuaIbHO-TeXHUUYECKOH 0a3bl

Ne HavmeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropuu
n/n MaTepHaTbHO-TeXHUUEeCKOU 0a3bl p ayuTOop

1 YuyeOHasi ayAuTOpHsl /IS 3aHSATHH JEeKI[MOHHOTO THMa, | 196135, r. CaHKT-
nabopaTOpHBIX 3aHATUM, 3aHATUN CceMUHApCKoro Tuma, | IletepOypr, you.
TPYIIIOBBIX ¥ HMHAMBUAYANbHBIX KOHCY/bTALMi, Tekyiero | L acTenno, 4. 15,
KOHTPOJISI Y TIPOMEe)KYTOUHOM aTTeCTaluu. ayauropust Ne31-046
OcHalrleHre: CrielMaJu3upoBaHHas Me0esib; TeXHUYeCcKHe
Cpe/icTBa 00yYeHwUsl, Cy»Kallye [Jisi TIpeCcTaB/ieHust yueOHOM
vHdopMaliid ~ OOJBIIONH  ayAMTODPHY; nabopatopHoe




obopyzoBaHre (KOMIUIEKT TIpUOOpPOB [ (pU3MUECKUX
H3MepeHUH (3/1eKTPOHHBIN 3aBoj DMbBPO Bpoijnas);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM — 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM — 10.

YuebHasi ayAuTOpUs [/s TIPAKTUUECKUX 3aHATHMN, 3aHATUN
CeMWHApPCKOT0 THWIIA, JTabOPaTOPHBIX 3aHSATHM, TPYMIIOBBIX U
WHAVBUAYaNbHbIX KOHCYJ/bTAl[il, TEKYI[er0 KOHTPOJS U
TPOMEKYTOUHOM aTTeCTal[|u.

OcHallleHHe: CIieldau3upoBaHHasi Mebenb; TexXHUUeCKue
cpeicTBa 00yueHus1, Cy>Kallfe /IS TIpe/iCTaB/IeHust yueOHOoU
uHpopMaluu  OonbLIOW — ayAUTOPUU; nabopaTopHoe
obopyjoBaHre (KOMILUIEKT TpPUOOpPOB st (pU3HUECKUX
n3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoijnag);
YcranoBku FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10

196135, r. CaHKT-
[TetepOypr, yii.
I'acreno, a. 15,
ayauropust Ne31-048

YuebHast ayguTopusi [/l 3aHATAN JIEKLIMOHHOTO THIIA,
3aHATHN CeMHHApPCKOTO THIIa, IPYTIOBBIX u
WHAVBUAYANMbHBIX KOHCYJ/IbTAl[AH, TEKYI[ero KOHTPOJIS |
TPOMEKYTOUHOM aTTecTal|u.

OcHalieHre: CriefiiaIM3upoBaHHasi Mebesb; TeXHUUeCcKue
cpeAcTBa 00yueHusi, CiysKalllye [Jjisi pe/icTaB/ieHus yuebHOM
vHbopMaln 60/bI1I0H ay/IUTOpUH; Habop
JIEMOHCTPAIIMOHHOTO 000PYZOBaHMUS.

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenmo, a. 15,
ayauropust Ne32-01

YuebHast ayguTOpUsi [/ TIPAKTUUECKUX 3aHATHUN THIIa,
7ab0paTOPHBIX 3aHATHHA, 3aHATHM CEMHHAPCKOr0 THIIA,
TPYNMNOBBIX U WHAWBUAYAJbHBIX KOHCYJbTALlUi, TEKYLero
KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTeCcTaluu.

OcHalleHue: CrieliMasM3upoBaHHasi Me0esb; TeXHUYeCcKue
cpezicTBa 00yYeHwMs, Cy>Kallye JJisl IpeACTaB/ieHnsT yaeOHOM
vH(opMaluu GToN 181 (007 ayIUTOPHUY; naboparopHoe
obopyzsoBaHre (MoAy/bHbIE JabOpPATOPHLIE YCTAHOBKH TIO
anekTpoMarHetusmy: ®IIO — 03, PIID — 07, PIID — 05, PIID
— 08, ®IID — 11, ®II3 — 12, PII3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble paboThl IO
BOMHOBOM onTuke: 1. bunpusma @Ppenens, 2. Kombla
HreroToHa, 3. Judpakius maockux BojH, 4. [IudpakiyioHHas
peiuetka, 5. [Tonsipusaius ceeta, 6. OnpefeneHue 1JIMH BOJTH
CTIeKTpasbHBIX JIMHUH; 1abopatopusiii ctens UT3-OM-II-I10
(OO0 «ITpodobpa3oBanue» r. KasaHb)).

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

YuebGHast ayauTopusi AJisi 1abopaTOPHBIX 3aHSTHIA.

OcHalljeHYe: crieljyanyi3vpoBaHHas Mebesb; TeXHUUYecKue
cpezicTBa 00yueHus1, CilysKallje [is TIpeficTaB/ieHns1 yueOHoH
uHpopMary  OosbLIONM  ayguTOpuM;  jabopaTopHoe
obopyzoBanre (MoAy/bHBIE /1abOpaTOpHBIE YCTAaHOBKU TIO
snekTpoMarHetusmy: ®IID — 03, ®IID — 07, ®IID — 05,
@I1I3 - 08, IID — 11, PIID — 12, PII3 — 04 (OO0 «MHTOC»
r. MockBa); MHKDOCHCTeMBI; JjiabopaTopHbie pPabOTHI TIO
BOMHOBOM ontuke: 1. bumpusma @penens, 2. Kosbla

196135, r. CaHKT-
[TetepOypr, yii.
I'acreno, a. 15,
aypuropust Ne32-06




HeiotoHa, 3. Audpakuys miockux BoiH, 4. AudpakiyoHHas
pemetka, 5. [Tosigpusanus ceera, 6. OnipeziesieHue [JIMH BOJIH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbiid cteHa U T3-OM-II-T10
(OO0 «ITpodobpazoranue» r. KazaHn)).

YuebHass  ayguTopusi A1 TIPAKTHUECKUX  3aHSATHH,
7nabopaToOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYNIIOBBIX U WHAWBUYATbHBIX KOHCYJ/IbTAIWi, TEKYIIero
KOHTPOJIS1 U TIPOMEKYTOUHOW aTTeCTaluu.

OcHalljeHye: CrielMaaM3MpoBaHHas  Me0esb; TexHuueckue | 196135, r. CaHKT-

6 cpeAcTBa 00y4eHus1, Cy>Kallye /Jisi TIpe/iCTaB/ieHnst yueOHOM [letepOypr, yi1.
vHpopMariu 0O0JIBIIION ayJJUTOpUY; naboparopsoe | I'acteso, . 15,
obopynoBanue (raboparopubeiii komruieke JIKK-2M Ne36 u | ayauTopust Ne32-05.
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CTeHzpbI V-
AYT-TIO, YUC-AB-IP, YUC-AB-YCII-IIO (00O
[Tpodobpasosanue, r. Kasaun); ycranoBku PITK — 03, PITK —
05, ®IIK — 10 (HIIIT «YuebHast TeXHUKa», T. MOCKBA)).

YuebOHast ayquTopusi AJis 1abOpaTOPHBIX 3aHSATHM.
OcHalieHye: cCrielMaJu3upoBaHHasi Me0esib; TeXHUYeCcKHe
cpezicTBa 00yYeHwUs, Cy>Kallye /sl IpeACTaB/ieHust yaeOHOM
uHbopMaluy  OOJIBIIION  ayJMTOPUH; nabopaTopHoe
7 | obopyzmoBanue (yabopatopHbiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. MockBa); 1abopaTopHbie cTeHAbI M-
ALIT-(HO,H YUC-AB-IP, y%/lC-A]iyc%-Ho (000 | ayAuTopust Ne32-03.
ITpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OTIK —
05, ®IIK — 10 (HIIT «YuebHast TexHHUKa», T. MOCKBA)).

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

10. OueHouHble cpeCTBa /151 NPOBE/|€HKsI TPOMEXXYTOYHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpeACTB /Jisi TIPOBeJEeHUs] TPOMEXYTOYHOM aTTecTalyu
00yuJaroIUXCs 10 AUCLUTUIMHE PUBeIEH B Tabsuie 13.

Tabsmrja 13 — CocTaB OLEHOYHBIX CPeJCTB /ISl MPOBeeHUs] IPOMEKYTOUHOM aTTeCTal[uu

BI/I,Z[ HPOMe)KYTOqHOﬁ dTTeCTallu1 Hepequb OLIEHOYHBIX CpeCTB

CnuCoK BOIIPOCOB K 3K3aMeHY;
OK3aMeHallMOHHbIe OuieTh™;
3agauy;

TecTsl.

OJK3aMeH

Cnucok BOIIPOCOB;
IuddepeHLIMDOBAHHBIM 3a4ET TecTsl;
3azauu.

ITpumeuaHue: *3k3ameHayuoHHble burembl hopmupyromces Ha 0CHo8e 8onpocos u 3adau mabauywt 15.

10.2. B kauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIeTeHIIM 00yYarolUMUCs TIpUMeHsieTcst 5-0aribHasi 1IKaja OLeHKHM C(hOpPMHPOBAHHOCTH
KOMITEeTeHIWI, KOoTopasi TiprBesieHa B Tabiie 14. B TeueHne cemecTpa MOXKET MCIIO/Ib30BaThCS
100-6annbHas  1IKajga  MOJYJbHO-DEHTUHIOBOM  CUCTeMbl  YHHUBepCHUTeTa,  ITpaBWIa
VICTI0JIb30BaHUsI KOTOPOW, YCTAaHOBJIEHbI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabmwia 14 —Kputepuu o1leHKH YPOBHSI COPMUPOBAHHOCTH KOMITETEHI[UH



OvieHKa KOMITEeTeHLIMU

5-0a/UIbHAas [IKa/Ia

XapaKTepucThKa CpOPMHUPOBAHHBIX KOMITETeHLMIA

«OT/IMYHO»

— oOyuaronuiics TyOOKO ¥ BCECTOPOHHE YCBOW/I TPOTPAMMHBIN
Marepua;

— YBEPEHHO, JIOTMYHO, TI0C/Ie[0BATe/IbHO ¥ TPaMOTHO €r0 W3/1araeT;

— OMMpasCh Ha 3HaHWUS OCHOBHOM W /IONOJIHUTE/ILHOM JIUTEepaTyphl,
TECHO CBSI3BIBAET YCBOEHHBIE HAYUHBIE IOJIOKEHHsI C MPaKTUUeCKON
JleATe/IbHOCTLIO HallpaB/IeHUs;

— yMeJi0 000CHOBLIBAET ¥ apryMEHTUPYeT BhbIBUraeMble UM U/IEH;

— JleflaeT BLIBO/BI U 0600I1eHus;

— CBOGO/IHO B/IaJIee€T CUCTEMOM CIeL[iaJi3uPOBaHHBIX TIOHATHH.

— NpaBU/IBLHO BeINOMHUI 0T 90% 10 100% TeCTOBBIX 3aaHUI .

«X0OpOoLIo»

— 0byuaroIuiicsa TBEPO yCBOW/I TIPOrPaMMHLINA MaTepual, FPaMOTHO
¥ 10 CYIECTBY W3/1araeT ero, ONMpasCh Ha 3HAHUSA OCHOBHOM
JIATEpaTyphbI;

— He JIONYCKAaeT CYIeCTBeHHBIX HETOUHOCTEH;

— YBA3BLIBAET YCBOEHHBIE 3HAHUA C IPAKTUUYECKOHN [eATelbHOCThIO
HarpaBJ/IeHus;

— apryMeHTHUpPYeT HayuHbIe MOJI0KEHHS;

— ZieslaeT BBIBOZIBI M 0000IIIeHNsT;

— B/IaJIeeT CUCTeMOM CIeLMaIn3UpPOBAHHbIX MTOHATHIA.

— MIPaBU/ILHO BLINOMHUI 0T 70% 10 89% TeCTOBLIX 3aJaHUM .

«YOBJIETBOPHUTE/IbHO»

— 00yuarOIIMIC YCBOMJI TOIBKO OCHOBHOM MPOrpaMMHBIM MaTepuall,
0 CYIIeCTBY W3/1araeT ero, ONMUpasCh Ha 3HAHHUs TOJLKO OCHOBHOM
JIUTepaTyphI;

— JIOIyCKaeT HeCyL|eCTBeHHbIe OMIMOKKM ¥ HETOYHOCTH;

— UCTILITHIBAET 3aTPYAHEHUs B IPAaKTUUYeCKOM TPUMEHEeHUM 3HaHUM
HarpaB/IeHHus;

— c1a60 apryMeHTHpyeT HayuHbIe I0JI0KEeHHSI;

— 3aTpyAHAETCA B (OPMYIMPOBAHUH BBIBO/OB U 0000II[eHHIA;

— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX MTOHATHIA.

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

«HEY/I0BJ/IETBOPUTETHEHO
»

— 00yyJaroluiicss He YCBOW/I 3HAUWUTEJLHOW YacTH TPOTrPAMMHOIO
Marepuaria;

— [IOTIyCKaeT  CyIl[eCTBeHHble  OLIMOKM U  HETOYHOCTH  TIpH
paccMoTpeHUH Mpo6ieM B KOHKPETHOM HarlpaBJ/IeHUH;

— UCTIBIThIBAEeT TPYAHOCTH B MPAaKTUUECKOM NMPUMEHEeHHUH 3HaHUM;

— He MOXXeT apr'yMeHTHPOBaTh HayUHbIe TT0JI0KEeHUS;

— He (hopMyJIUpYyeT BLIBOZIOB M 000011[eHUH.

— NPABUJILHO BBITOIHUII MeHee 51% TeCTOBbIX 3aaHuil .

Ipumeuarue: “no peweHuio Kagpedpbl NPOYEHM NPABUAbHO 6bINOAHEHHbIX MEeCMOosblX 3adaHull Mocem

OblMb UIMEHEH.

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

Tabnwmia 15 — Borpock! (3aaun) /151 3K3aMeHa

Ne [TepeueHs BOMpoCOB (3aau) A1 5K3aMeHa Koz
/1 WHAMKATOpa
Cemectp 1
1 | Yro usyyaet KuHeMaTuka? OIIK-1.3.1
2 | Yro TaKoe MaTeprasbHasl TOUKa? YK-2.3.1

Teno gBwxeTCs
3 |4 M/c? u HOpM
TIOJTHOTO YCKOpe

13 COCTOSIHUS TIOKOSI C TAHTe€HLIMA/bHBIM YCKOPEHUeM at =
anbHBIM yCcKOopeHWeM an = 3 M/c2. Haligute BesmuuHy | YK-2.Y.1
HUS Tesa a.




B kakux eAuHUL[aXx MOXHO HM3MepSATb YIJOBYK) CKOPOCTb U YTJIOBOE

4 OIlK-1.3.1
YCKOpeHUe?

5 | Yrto Takoe abCOMIOTHO TBEPAOE TeJI0? YK-2.3.1
[TpoaHanu3upyiiTe  OTAMUMSA  C/eAYHOIIMX  (U3MUECKUX  MOJesiel:

6 abcomotHo TBEpHoe Teno (ATT) u marepuanbHas Touka. [lpuBemgute VK2V 1
rpuMep, B KOTOPOM OJHO ¥ TO ’Ke Tel0 BbICTyIlaeT B KaueCTBe
MartepuanbHOU TOUku U ATT.

7 Halizute cBsI3b MeXAy JUHEWHOW W YIJIOBOM CKOPOCTBIO MaTepualbHOMN VK.Y 3
TOUKH.

[IpoaHanu3upyiTe XxapakTep TMPSIMOJIMHEWHOIO [BW)KEHUs Tena TI0

g | V3BECTHOMY 3aKOHY /BIXXeHUs x()=10+2t+0,5t"2 (m). Kakoi nyTh VK2V 3
MpoMJeT Teno 3a ykKasaHHOe BpeMsi t = 2 c? OOocHy#Te TNpuUMeHeHHe o
3aKOHOB, MCIIO/Ib3Y€eMbIX [JIs pellleHus] 3a/jauH.

9 | CdhopmynupyiiTe nepBbiii 3aKk0H HbrOTOHA. OIIK-1.3.1

10 OOBsicHUTe TIPUHIUIT K3MepeHUs BeJIMUMHBI CU/IbI, OCHOBaHHBIM Ha VK-2.3.1
TpeTbeM 3aKOHe HbroTOHa.

Kak, cornacHo BTopoMy 3akOoHY HbHOTOHA, 3aBUCUT YCKOpeHHe TeJla OT ero

11 OIlK-1.3.1
MacchI?

[TpuBesuTe mnpHUMep, W/TIOCTPUPYIOIIUIA [€iiCTBUe TpeTbero 3aKoHa

12 YK-2.¥.1
HeroTOHa.

KameHb f1©XXKUT Ha [He COCyJa, MOJHOCTBIO MOTrPY>KEHHbIM B Bogy. Kak

13 | u3MeHUTCS CWla JaB/ieHUs KaMHsl Ha [IHO, eC/Id CBepXy Ha/lWuTb KepocuH | YK-2.B.2
(KepocHH He cMeIlMBaeTcs ¢ Boon)? OBGoCHYyHTe CBOM OTBET.

HazoBuTte, kakoi u3 3akoHOB Kerniepa ycraHaBauBaeT (popMy TpaeKTOpUH

14 OIlK-2.3.1
TJIaHeT.

OueHuTe 3aBUCUMOCTb CWUJbl BCEMHDHOIO TATOTEHHUsT OT Macchl
B3aMMO/IEHICTBYIOIINX TeJ U PACCTOSHUS MexXay HuMHu. OOOCHyMTe, Kak

15 | U3MEeHUTCSI Cu/la B3aMMHOIO TATOTEHHWs JBYX TeJl, eI Maccy oaHoro u3 | YK-2.B.2
Te/l yBe/MYUTh B/IBOE, a PACCTOSTHUE MEX/y TelaMd — YMEHBLIWTb B [iBa
pasa.

16 | Kakas ¢u3uueckas BeJIMUrHA Ha3bIBAeTCSl UMITY/IbCOM Tejia’? OIIK-1.3.1
CdopmynupyiiTe, Npy KaKUX YC/IOBHUSIX BBITIOJIHSIETCSl 3aKOH COXPaHEHHSsI

17 OIlK-2.3.1
VIMITYJIbCA.

18 | Kakas husnueckasi Be/lMurMHa Ha3bIBA€TCSI MOMEHTOM CHJTbI? OIlK-7.3.1
CpaBHuUTe 3amycyd OCHOBHOTO 3aKOHA JAWHAaMUKU Il MOCTYNaTeabHOro U

19 | BpaujatensHOro [BWKeHUWsi. HaliguTe B3aumocBsisu Mexay dStumu | YK-2.Y.1
3aKOHaMH.

20 | CopmynupyiiTe 3aKOH COXpaHeHHs] MOMEHTa UMITYJIbCa. OIIK-1.3.1

21 | Kakas ¢usnueckasi BeJiMurdHa Ha3bIBaeTcsi paboTo? OIIK-1.3.1

22 | Yto TaKoe MOIIHOCTb? OIIK-7.3.1

23 OOmbsicHUTe, TIOYeMy IIeHTPOCTpeMHTe/bHas CWa TIPU BpallleHuH 110 VK2V 1
OKPY’KHOCTH He TIDOU3BOJUT PabOTBHI.

Wccnenyiite paboTy CUsibl, eCd TeJl0 MacCo m = 1 Kr Tof, JeiCTBHeM

24 | HEKOTOPOW CWJIbI M3MEHW/I0 CBOK CcKopocTb € U0 = 1 m/c jo v = 3 m/c. | YK-2.¥.3
OO6ocHy#Te MpUMeHeHre 3aKOHOB, MCII0/Ib3YeMbIX [IJisl PellleHusl 3a/lauM.

75 B uyem cocrour = pasnuuue  MeXJy = KOHCEpBaTMBHBIMM U VK2V 3
HEKOHCEepPBATUBHBIMU CHUJIAMU?

Kakoli kopabsb [ABWKeTCS TIPU OJWMHAKOBOM MOIIHOCTH JIBUTATeJIs

26 | MefieHHee — Harpy)KeHHbIM WIM HeHarpykeHHbIli? OOocHyiite cBov | YK-2.B.2
OTBeT.

27 | UYto Takoe noteHuaabHas 3Heprus? OT yero oHa 3aBUCHT? OIIK-1.3.1




OObsicHUTE, HMeeT /M CMBICI H3MepeHHe abCOMIOTHOrO 3HauYeHUs

28 N YK-2.3.1
TIOTeHL[Ma/IbHOU SHepruu Tejla B HEKOTOPOM COCTOSIHUU.

29 CdopmynupyiiTe 3aKOH COXpaHeHUs] MexaHUueCcKou sHepruu. IlpuBeaute OMK-1.3.1
TIpUMep BBIMNOJHEHUS] 3aK0Ha COXPaHEeHUs] SHEPTUH.
ITaH TOHKMI cTep)KeHb Maccod m = 120 r u ayuHol |1 = 50 cM, criocoOHbIH

30 | BpalllaTbCsi OTHOCUTENLHO OCH, MpOXOAdlleli uepe3 ero cepeauHy. | YK-2.¥.3
PaccunraliTe ero MOMEHT UHEpLMM OTHOCUTEIbHO YKa3aHHOU OCH.
[Toka)kyTe Ha TIpUMepe TOHKOTO cTepykHs AauHOM 20 cm u maccout 30 T,

31 | KaK MpuMeHsieTcst Teopema [ITeiiHepa A1 pacueTa MOMEHTAa MHEPLIUU TeJl VK2V 3
TPy MepeHoce OCHU BpalljeHUsl C CepelvHbl CTEp)KHS Ha OJWH W3 ero
KOHL[OB.

32 | Uemy paBeH MOMEHT MMITyJibca aOCOIFOTHO TBEPAOTO Tesa’? OIIK-2.3.1
Kak BbluMc/sieTcsi KUHeTHUeCKasi SHeprust BpallieHusi abCoMOTHO TBepZoro

33 | rena? CpaBHuTe ¢ QopMmynoll A/ KUHeTMYeCKOM  sHepruu | YK-2.Y.1
MOCTYNATe/IbHOTO JIBUKEHUSI.

34 | ChopmyupyiiTe Ba MOCTY/IaTa TEOPUHA OTHOCUTE/TLHOCTH DWHILTEHHA. OIlK-7.3.1
CnpaBeasiiBa /M B creluasbHOM Teopud oTHocuTenbHOCTU (CTO)

35 | kiaccuueckass ¢opmysa Ajis KuHeTUueckou sHeprun E = m*v?/2? Ecmu | YK-2.¥.3
HeT, TO KaK PaCCUMTHIBAETCSI KWHETHYEeCKasl SHeprus Tea corinacHo CTO?

36 OmnpeenuTe, KaK U3MEHUTCS MEPUO/] KOleOaHWA TPYKMHHOTO MasiTHUKA VK2V 3
TpY YBEJIMUEHUM €r0 MacChl B 2 pasa, a KeCTKOCTU NPYKUHbI — B 8 pas. U

37 | Kak cBsi3aHa 5Heprusi rapMOHHUeCKUX KoreOaHUM ¢ UX aMIUIATY/I0M? YK-2.¥.3
CpenaiiTe BBIBOJ 1O BOTIPOCY: KaK OyZieT M3MEHSAThCS XOJ, MasiTHUKOBBIX
YacoB MPU HACTYIUIEHUM JIETHUX JKapKuUX JHeW 10 CpaBHEHUIO C

38 | XO/MO4HBIMU 3UMHUMU [JHAMM, €C/IM 4Yachl YCTAaHOBJ/IEHbI B HeyTeIlyleHHOM | YK-2.B.2
roMellleHuM (CTep)KeHb MasiTHUKAa MeTa/sIn4eCKUui)? AprymeHTUpyWTe
CBOM OTBeET.

39 | Yo Ha3bIBaeTCsl BOJIHOM? OIIK-1.3.1

40 OOBsicHUTe  pa3nMuvie  MeXAy TPOAOJBHBIMA U TIOTEePeYHBIMHU VK2V 1
MeXaHW4YeCKVMHU BOJTHAMHU.

41 | 3anumiuuTe ypaBHeHHe Oeryiei BOHBI. OIIK-1.3.1

42 | Yemy paBHa cpe/iHsisi 00beMHasi TVIOTHOCTh SHEPTUU BOJTHBI? OIlK-1.3.1
VIcTOYHMK 3ByKa M MPUEMHMK JBWXKYTCS [PYI OTHOCHTE/NBHO Jpyra Co
CKOPOCTSIMM LHCT U UNP COOTBeTCTBeHHO. CKOPOCTh 3ByKa B Cpejie paBHa

43 | 340 w/c. IlpoaHanusupyuTe 3ajayy U oOrnpejendre oOTHocutenpHoe | YK-2.¥.1
M3MeHeHre YacToThl 3ByKa 3a cueT 3(dekrta [omsepa. VICTOUHMK U
TIPUEMHUK JIBWKYTCSI HaBCTpeuy ApYT Apyry: vucT = 40 M/c, vp = 60 m/c.

44 | Chopmynupyiite npuHiun [tolreHca. OIIK-2.3.1

45 | Yto Ha3bIBaeTcsi MHTepdepeHIel BOMH? OIlK-7.3.1

46 | Yto Ha3bIBaeTcsi cTosiuer BosiHOM? TlpuBeuTe NpuMep CTOsTUEl BOJIHBI. YK-2.Y.3

47 Ha3oBute OCHOBHBIE TapameTpbl COCTOSIHWS, KOTOPBIMU OITHMCHIBAeTCS OIK-1.3.1
TepMOJMHAMUYeCKasl CUCTeMa.
Ha ozHy uaily BecOB mocTaBuIM OmO/le C TOpsiueil BOJOM, a Ha JPYTYiO

48 | ypaBHOBelmMBawe eé rupu. CoxpaHUTCS U C TeueHWeM BpemeHu 310 | YK-2.B.2
paBHOBecue? ObocHy#HTe Baill oTBeT.

49 | 3anuviuvTe ypaBHEHUEe COCTOSIHUS MJealbHOrO rasa. OIlK-1.3.1

50 CKO/IBKO CTeTieHel CBOOOABI MMeeT yKeCTKasi AByXxaToMHas Mosiekysa? C VK-2.3.1
KaKMMU JIBUYKEHUSIMU OHU CBSI3aHbI?

51 | Yemy paBHa paboTa ra3a B ©30XOPHOM MpOLIeCce OIIK-7.3.1

59 OLeHnTe, UyBCTBUTE/ILHOCTb KaKOr0 TePMOMeTpa Bblllle — PTYTHOTO WU VK-2.B.2

CIMPTOBOTrO (TPY MPOYMX PaBHbIX YCIOBUSIX)?




53

["a3, HaxopsAwMiica Tpu MOCTOSSHHOM JaBjeHuu p = 100 kIla, uameHun
06vem ¢ V1 =4 m3 go V2 = 12 m3. TToka)knTe, KaK pacCUMThIBaeTCss paboTa
rasa B TaKOM Ipoliecce, U HalJIUTe ee BeJIMUUHY.

YK-2.¥.1

54

CpenaiiTe BbIBOZBI 110 XapaKTepy WU3MeHEeHWs! TeMIlepaTyphl ra3a Ipu ero
ObicTpoM pacivpeHyd. OTBET MOSICHUTE.

YK-2.B.2

55

HepeI—II/ICJ'II/ITe, M3 KaKMX 4acTed COCTOMT TeIlJIOBas MalllHa.

OIlK-1.3.1

56

OueHure CUTyal[uIO: Karuigd MaC/ISSHUCTOM JKUAKOCTH TOMajaeT Ha
MOBEPXHOCTb BOZIbI M pacTeKaeTcsi, 00pa3ysi TOHKYIO TUIEHKY. O0si3aTesTbHO
JIA 9Ta MJIEHKA 3aKPOeT BCH MOBEPXHOCTD BObI? OOOCHY#TE CBOM OTBET.

YK-2.B.2

57

Onenure cutyanuto. YTo 00XKHUraeT KOXXy CHIbHee: BOZa WX BOASHOM Iap
OJTMHAKOBOM MacChl TIpY OJJHOM W TOM ke TemmepaType? Ob6ocHyliTe Bain
OTBeET.

YK-2.B.2

Cemectp 3

58

Yo Takoe abCOMIOTHO YepHOe Tes0?

OIIK-1.3.1

59

Bo CKO/IbKO pa3 M3MEeHUTCs TIOTOK YHEPTUU OT HUTH HaKaJUBaHUs JIaMIIbl,
eC/IM yIBOUTH ee Temriepatypy? OOOCHyi#iTe Balll OTBET, OMMPAsiCh Ha 3aKOH
Credana-bonbiimaHa.

YK-2.¥.3

60

Pacnionoxure crepyromye CrieKTpajJbHble K/acChl 3Be3f, B IOpsJKe
BO3pacTaHus abCcoMOTHOM TeMmiepaTyphl: A — Gesnble 3Be3/bl, G — KenTble,
M - kpacheie, O — rosyObie. Mcrionb3yiiTe B OTBETe 3aKOHBI M3/Ty4YeHUsT
abcomoTtHO uyepHoro Tena. OOBSICHUTE TO/MyYeHHYIO 3aKOHOMEPHOCThb
V3MeHeHus 1[BeTa.

YK-2.¥.1

61

OObsicHUTe TIDUHIUI W3MEpPeHHUs TeMIlepaTyphbl
ONTUYECKOTO MUPOMeTpa.

TeJla C TIOMOIIBIO

YK-2.¥.1

62

Yto Ha3biBaeTcsl BHETHUM PoTo3ddekTom?

OIIK-1.3.1

63

B kakux eguHuIax cucteMbl CY MOYKHO M3MepsTh SHePTrui0 (hOTOHOB?

OIIK-2.3.1

64

MoykeT nu BUAUMOe u3/iyuyeHHe Bbi3BaTh (0TO3¢(deKT B TiacTHHE Wu3
MeTasia, paboTa BbIxo/ia KoToporo paBHa 3.5 3B? Ob6ocHyiiTe CBOM OTBeT.

YK-2.B.2

65

OOBsicHUTe TPUYMHY BO3HUKHOBEHWS TOPMO3HOTO PEHTTeHOBCKOTO
W3/TyYeHusl.

YK-2.3.1

66

OObsicHUTe, KaK 3Heprusi (OTOHA CBsi3aHA C JJIMHOW CBETOBOW BOJIHBI.
OO6oCHYyMTe Balll OTBET.

OIIK-1.3.1

67

doTtoH c AnuHOM BosHBl A = 97,04 mM paccessicsi Ha HeMNO/BXHOM
y/ieKTpoHe Tmof yryiom 6 = 90°. Tlpeayiokute crocob oripeesieHus
OTHOCHTE/IbHOTO U3MeHeHUs [JIMHbI BOJHbI ()OTOHA MPU KOMIITOHOBCKOM
paccesHud. PaccuuTaiiTe ero BelMUMHY B  yKa3aHHOM  Cjydyae.
KomnToHOBCKasi jiMHa BOJIHBI paBHa 2,426 riM.

YK-2.B.2

68

OmnumuTe, UTO TIpeAcTaB/iseT cob0il aToM B paMkax Mogenu TomcoHa.
Kakue ocHOBHbIE HE[JOCTATKU JJaHHOW MOZie/n?

OIlK-7.3.1

69

AToOM BOZOPOJiAa HAXOAUTCSI B OCHOBHOM COCTOSTHMM. Kakol [/TMHbI BOJTHBI
M3/lyueHHe MO’KeT HCIYCTHUTh AaHHbI aToM? OOOCHyWTe Baill OTBET,
WCI10/1b3Ys1 TIocTys1athl bopa.

YK-2.¥.3

70

B ueM cocTout rumnoresa fie bpoiins?

OIlK-1.3.1

71

OOBsicHUTE, TIPU KaKUX YCJIOBUSAX MUKPOUACTHUI[bI TIPOSIB/ISIIOT BOJIHOBBIE
cBoiicTBa. [IpuBeguTe mprMepsl, MOATBEP)KJAlOLe BOJHOBble CBOMCTBA
YacTHL.

OIlK-1.3.1

72

ByzseT /M mMposiBNSITH BOMHOBBIE CBOMWCTBA (yTOONMBHBIA MsU TIpU
MornaZilaHuM B BOPOTA LIMPUHOM 7 M, ecid macca Msua 400 r., a CKOpoCTb -
100 km/u? OTBeT 0OOCHOBATH.

YK-2.¥.3

73

KakoB ¢u3nueckuii CMbIC/ BOJHOBOU (QyHKIMA?

OIIK-1.3.1




B uem oramune CTAallMOHAPDHOI'O W HEeCTAlJUOHAPDHOT'O YpPdBHEHHA

74 " OIlIK-7.3.1
[Ipénunrepa?

75 CpaBHuTe [nuHY BOJIHBI Je bponng gna mapuka maccod mm = 0,2 r u VK2V 3
MpOoTOHA Maccor mp = 1.67*10~%7 Kr, UMeIOIIUX OIMHAKOBbIE CKOPOCTH V. T
Kakum  00pa3omM  9SHeprusi  «HyJeBbIX  KojiebaHHi»  KBAaHTOBOI'O

76 | rapMOHUYECKOT0 OCLIMJISITOPa CBsi3aHa C cooTHoleHueMm | YK-2.Y.1
Heoripe/ieieHHocTel ['elizeHOepra?

77 [TocuuTaiiTe, CKOMBbKO 3/IEKTPOHOB MOJKET HAXOJUTbCS B OCHOBHOM VK.Y 3
COCTOSIHMM B aToMe.

[TocuuTaiiTe, CKOJBKO 3/IEKTDOHOB B aToMe, y KOTOPOTO LIeJTUKOM

78 | 3amosiHeHa BHeIHsisi 2p-000/710uka. ATOM KakKoro BeljecTBa UMeeT Takyio | YK-2.Y.1
3JIEKTPOHHYI0 KOHGUTYpaLKi0?

79 OueHuTe 1O TOPSAKY BEJWYMHBI BpeMsl >KU3HU KBAHTOBOTO COCTOSIHUS, VK2 B.2
JHeprusi KOTOPOro xapakrepusyetcsi pasMmbiBaHueM rnopsigka AE = 0.1 3B.
MukpoyacTuiia 3amepTa B OJHOMEPHOM MOTeHLUaJbHOM siMe IUPUHOM | ¢
OeCKOHEUHBIMH CTEHKAMHU M HaXO/IUTCS B COCTOSTHUM C KBAHTOBBIM UHC/IOM

80 |n = 1. IlokaxkuTe, Kak OIpeAeIuTb KOOPAWHATbl TOUeK, B KOTOpbIX | YK-2.B.2
BEPOSITHOCTh OOHAPY)KUTh MHKPOUACTUIy MakCHMMasibHa. Haiigure ux B
yKa3aHHOM cCJlyJae.

31 Kakum MokeT OBITb CIMH YacCTUL], KOTOPbIe OIMHCHIBAIOTCS CTaTHCTHKON VK-2.3.1
®epmu-/upaka? [1IpuBeauTe MpUMepbl TAKUX YaCTHULI. o

80 OOBsicHUTe, YeM OT/IMYAETCS XapaKTep 3aro/IHEHUsS] COCTOSIHAN KBaHTOBOM OIK-1.3.1
CcUCTeMbl hepMHOHAMH M 6030HaAMHU. o

83 | ConocTaBbTe CBOMCTBA CIIOHTAHHOTO M BBIHY>K/IEHHOT'O U3/TyYeHHsl. YK-2.¥.3
[Mpeayio>kuTe TeopeTHueCcKoe 0O00OCHOBaHUe, KaK U3MEHUTCS TIPOBO/IMMOCTh

g4 | KPEMHHeEBOro obpasija, ec B Hero BHEAPUTb HeOObIIOe KOTUYeCTBO VK2 B.2
WHVeBOU npuMecu? BaeHTHOCTb KpeMHUs paBHa 4, BaleHTHOCTb UHVSA
- 3.

85 | Onuimumre MPUHLIUT PabOThI J1a3epa M0 TPeXYPOBHEBOU CXeMe. OIIK-7.3.1
Jlazep paboTaet 110 TpexXypoBHEBOM cxeMe. JHeprusi OCHOBHOT'O COCTOSIHHS

36 E1 = -8 3B, sHeprus Bo30yxzeHHOro cocrosiuust E2 = -5 3B, sHeprus VK2V 3
MeTacTtabunbHoro cocrosaus E3= -5.2 3B. Omnpezenvre AJUHY BOJIHBI, Ha o
KOTOPOW POMCXOUT pabouee U3/TydeHHe.

87 Yemy paBHA MOJPHAA TEMJOEMKOCTb TBEPAOrO Tead, COTMACHO | vy o 54
KJIaCCUYeCKOU TeOpUHU TeryioeMKOCTH [lrosonra u [1Itu?

38 OOmbsicHUTe, KaK KBAaHTOBasi TEOPHs TETVIOEMKOCTH TBeporo Tena [lebas VK2V 1
JIOTIO/IHSIET TeOPHIO TeIJIOeMKOCTU DUHILTEeHHA. T

89 Kakas  uactuija  HasbiBaercs  (oHOHOM?  KakuMm  KBaHTOBBIM OIK-2.3.1
pacripe/ie/ieHieM OMUChIBAIOTCs QOHOHBI? o

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

Tabmwmia 16 — Boripock! (3aaun) s 3aueta / audd. 3auera

No Kop,

w [TepeueHb BOMpOCOB (3aay) J/1s1 AvddhepeHI[MPOBAaHHOTO 3aUeTa HHAMKATODA

1 | Yro usyyvaer 3/eKTpocTaTuKa’? OIIK-1.3.1

2 | [aiiTe ompejienieHre TOUEYHOTO 3apsijia. YK-2.3.1

3 Kak mu3mMeHuTCs Ccula B3aMMOZeMCTBUS ABYX 3JIEKTPOHOB, €C/IA PacCTOsTHUE VK2V 3
MeX/y HUIMU YBeTMUUTh B 3 pa3a? OB0CHYyHTe Balll OTBET. T

4 [TpoaHanu3upyiite, KakKyt0 pabOTy COBepIIaeT 3/IeKTPOCTaTUUYeCKOe TI0ye VK2V 3

TIPOTOHA B aTOMe BO/[0PO/ia IPU T0JTHOM 000pOTe 3/IeKTPOHA BOKPYT HEro.




Kak B3aumHO OPUEHTHPOBAHBI CHJ/IOBbIE JIMHMKW W SKBUIIOTEHLIMA/IbHbIE

5 OIlIK-1.3.1
TMOBEPXHOCTU?
6 B kakux eguHuiax cucrembl CHM MOXXHO H3MepsITb HalpsyKeHHOCTh OIK-2.3.1
571eKTPHUYECKOro MoJsi? o
7 | Yro Ha3bIBaeTCs J1IeKTPUUECKUM JUII0JIeM? OIIK-7.3.1
8 | Kakue BenecTBa Ha3bIBalOT AU3IEKTPUKAMMU? OIIK-1.3.1
9 OOmbsicHUTe  pa3iMuve  MeXJy  TOMSIPpHbIMU W HeoJIPHBIMU VK2V 1
JIM3NIeKTPUKAMHU.
[IpoaHanu3upyiiTe, KakoW BeIWUMHBI 3apsifi [O/DKEH HaxOJUTbCS Ha
10 | obk/asKax KOHJEeHcaTopa, uToObI TMpWM PasHOCTH TOTeHLuanoB Mexay | YK-2.¥.1
obknagkamu B 12 B oH obnagan sHeprueit B 1 k.
OrleHnTe, KakOW eMKOCThIO OyayT o0mafiaTh MeTa/uTnyecKue TUTaCTHHBI
11 | mnowageto 0.2 M2, KOTOpble pa3feneHbl cjioeM mnapadguHa (¢ = 2.5) | YK-2.B.2
TosuHoM 0.5 cm?
Cpenailite  BBIBOJ, KaK  M3MEHUTCS  3/IeEKTPOEMKOCTb  IJIOCKOTO
12 | KoHJeHcaTOpa C KBaJpaTHbIMU IUIACTUHAMM, eC/d U3 3TUX IvlacTuH | YK-2.B.2
BbIpe3aTh KPYI'U C [MaMeTpOM, PaBHbIM CTOPOHE KBaJipara.
OueHuTe CUTyaluiO: /IBa KOHZEeHcaTopa oAuHaKoBOM eMkocth 200 Mx®D
13 | coeguHeHbl mMapaienbHo. Kak w3MeHHTCS uX o00mas emMKocTh, ecmm | YK-2.B.2
coeJJMHEeHNe 3aMeHUThb Ha Moc/e/loBaTe/IbHoe?
14 | [aliTe omnipefiesieHKe 371eKTPUYECKOTO TOKa. OIIK-1.3.1
15 | Chopmynupyiite 3akoH OMa /1/1s1 yyacTKa LienH. OIIK-2.3.1
16 Kak n3mMeHuTCs1 CONMpOTUB/IEHUE TIPOBO/IA, €C/IH ero JjIMHa yBeIUunuTcs B 4 VK2V 3
pasa, a luameTp — yBeuumTcs B 2 pa3a? O60CHYHTe CBOI OTBeT.
17 PaccunraiiTe MOIIHOCTB, BbIJE/NsseMyI0 Ha CONpoTHBAeHMH 3 KOM Ipu VK2V 1
TIpOTeKaHUU Yyepe3 Hero Toka cuioi 60 MA. T
18 | [aiiTe onpejesieHe MarHUTHOM MHAYKIMU. OIIK-1.3.1
19 | Kakum 06pa3om orpe/ie/isieTCst HarpaB/ieHre CUIbl AMriepa? YK-2.3.1
20 | Chopmynupyiite 3akoH buo-CaBapa-Jlamnaca. OIlK-1.3.1
21 PaccuuraiiTe, yemy paBHa Be/JIMUMHA MAarHUTHOIO TOJII B LIEHTpe VK.Y 3
KPYrOBOro BUTKa paguyca 25 cM ¢ Tokom 0.5 A.
PaccuvTaliTe MarHWTHYHO WHIYKUMKO Ha OCM [JIMHHOTO COJIEHOW[A,
9y | COAepalLero 10 BUTKOB Ha CaHTUMETDP /[JIMHbI U (peppOMarHUTHbIN VK2V 3
cepZieyHuK C TpoHuLaeMoctbro P = 100, ecim mo HeMmy IPOXOLUT TOK U
cusoit 2 A.
PaccunraiiTe MIOTHOCTH HaMOTKH TOPOWZQA, HeOOXOAUMYO, UTOOBI TIpU
23 | cue ToKa B HeMm, paBHOM 10 A, MarHuUTHOe TOJie Ha €ro OCH HMeJsio YK-2.Y.3
BesinunHy 1 M1
Omnpefenvre, KakoW 3apsii HeceT >jieMeHTapHasi 4YacTvla, eC/d OHa,
24 | pBurasch co cKkopoctbto 1 MM/c B MarHuTHOM nojie ¢ udaykuue 0.5 Tn, | YK-2.Y.1
WCIIbIThIBaeT fielicTBUe cuiibl JlIopeHiia BenmunHou 0.16 mH.
OueHuTe CUTyalLMIO: B MarHUTHOe MOJjie C OJWHAKOBbIMUA CKOPOCTSMHU
25 | BjIeTalOT NPOTOH M 3JIeKTPOH. byayT i ommuyarbcs ux Tpaekropuu, U | YK-2.B.2
eC/IM 14, TO KaKuM 00pa3oM? ApryMeHTUpPYWTe CBOU OTBET.
26 | B uem coCTOUT siBjieHUEe 371eKTPOMAarHATHOW UHAYKLUU? OIIK-2.3.1
[Tpoanamu3upyite BennurHy O/IC, BO3HMKAIOIIYI0 B KO/bLie, KOTOpOe
o7 | BBIHOCAT U3 I10/Is 38 Bpems 25 Mc. Metajmmueckoe KosbLo paguycoMm 10 VK-2.Y 3
CM HaxOJUTCS B MarHUTHOM ToJie ¢ uHAyKurer 50 mTn. OTBeT 3anuiumTe o
B MB.
28 | Haiite onpefiesieHus AriaMarHeTUKaM U rapamMarHeTHKaM. OIIK-1.3.1
29 | Kakue BelllecTBa Ha3bIBatOTCs heppoMarHeTUKaMu? OIIK-1.3.1




30 | Uto Ha3bIBaKOT KOSPLUTUBHOMN CHJION? OIlK-7.3.1

OrnpegenvTe, Kakasi SHeprus 3ak/ir0yeHa B KaTylLIKe UHAYKTUBHOCTHIO 100
31 N N YK-2.¥.3
MI'H ¢ Tokom cusour 0.2 A. OTBet fante B M/X.

[Mpenyioxkute croco® W3MepeHHsi BEeJIMUMHBI MarHUTHOM — SHEpruw,

32 .
3dK/IFOYEHHOU B KdTyHIKe, C TTIOMOIbHO COITIPOTUBJIEHMHS.

YK-2.¥.1

33 | Yo Ha3bIBaeTCsl 3/IeKTPOMAarHUTHOM BOJIHOM? OIIK-1.3.1

Kak B3avMHO OpHEHTHPOBaHbI B 3/€KTPOMarHUTHOU BOJIHE BEKTOPbI
34 | HaNPSKeHHOCTH 3/IEKTPUUYECKOT0 I10JIs1, MAarHUTHOM MHIYKLMU U CKOPOCTH YK-2.3.1
BOJIHBI?

35 | ChopmynupyiiTe 3aKOH OTPayKeHUsI CBeTa. OIIK-1.3.1

[TpoaHanu3upyiite, TJje CBeT JBMKeTCs1 ObICTpee — B anMase (n = 2.42) wiu
36 | B Boze (n = 1.33). Bo cKOMBbKO pa3 pa3Muar0TCsl CKOPOCTU CBeTa B JlaHHbIX | YK-2.Y.3
cpenax’?

OrneHvTe CUTYyaLMIO: JIyU CBeTa [a/ilaeT Ha IPaHuULly pasfesna AByX BellecTB
nox, yriiom 30°. Iloka3zaTesnb TpesioM/ieHHs TIepBOM cpefbl paBeH 2.4.
37 | BosamoxxHO /M, YTOOBI OTpaKEHHBIM U TIpe/loM/IeHHbI Jsyun Obun | YK-2.B.2
NeprieHJuKyJIsspHel  Apyr aApyry? Eciu pa, onpejenure I10Kasaresib
TIpeJIOMJIEHUs] BTOPOU CpeJibl.

38 | Uto Ha3biBatOT HTepdepeHIel cBeTa? OIlK-2.3.1

39 OnummTe, B 4YeM pasuyue MeXAy TreoMeTpUdecKO U OINTHUYeCKOH VK2V 1
Pa3HOCTBIO X0/ CBETOBBIX JIYYeH. T

I[TpensioxuTe TeopeTHueckoe 000CHOBaHKE HAIWUHMs PaZy’KHOM OKpacKu y
40 | TOHKMX IUIEHOK (pa3/iuMToe Ha IIOBEPXHOCTHM BOABI Macio, MblibHble | YK-2.B.2
y3bIPU U T.I1.).

Uro Takoe jucrepcuss cBeTa Kak sBieHue? [IpuBesute mpuMepsl

41
Ha0JTI0/IeHUST AUCTIEPCUM.

OIlK-2.3.1

[TpoaHanu3upyiTe, Kakoi HaWOOJBINIMN TOPSZIOK CITIEKTPA MOXKHO
42 | Habmozate Ha AudpakKIMOHHON perieTke, ecyii oHa uMeeT 500 mrpuxoB | YK-2.Y.3
Ha MAJUTUMETP U ee 00/TyuaroT CBETOM C JI/TMHOM BoTHbI 500 HM.

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

43
HabJ1F01aeTCsl MUHUMYM MHTEHCUBHOCTHU?

OIIK-1.3.1

[Tnockomnosisipu30oBaHHbIN CBET MajlaeT Ha aHaAU3aTOp TaK, UTO IMJIOCKOCTh
44 | nonspy3anuu cocrasiasier yroa 30° € TJIOCKOCTBRO aHamus3atopa. Bo | YK-2.¥.1
CKOJIBKO Pa3 YMEHBIIUTCS MHTeHCUBHOCTb CBeTa B YKa3aHHOM Cjyvae?

ITepeyeHb TeM /IS BBIMTOJTHEHHST KyPCOBOTO MTPOEKTa/ KyPCOBOM pabOThI TIpe/iCTaB/IeHbI B
Tabviie 17.

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

No /i [TpuMepHbIi NepeyeHb TeM /1S BBIMOIHEHHSI KYPCOBOT'O TIPOEKTa/ KypPCOBOM
o
paboThI

YueOHBIM I7IAaHOM He Tpe/lyCMOTPeHO

Bonpockl /i1 TIPOBEZIEHUS] TPOMEXYTOUHOW aTTecTallid B BUZE TECTUPOBAHMUS
nipe/icTaB/ieHbl B Tabmure 18.

Tabnwiia 18 — IlpuMepHbIi MiepeueHb BOITPOCOB /it TECTOB

Ne o Kopg
[IprvMepHBbIl MepeveHb BOIIPOCOB JJIs1 TECTOB
n/m UHWKaTOpa




Kakasi Oyzer TpaeKTOpHsl y UYaCTHLbI, JBIDKYILEHCS pPaBHOMEPHO C
MOCTOSTHHBIM T10 BeJINYMHE YCKOPEHUEM.

1) Ilpsimast muHUA

2) JIunus ¢ meperubom

3) ITapabosna

4) OKpY>KHOCTb

OtBert: 4

YK-2.¥.3

Onpefenvre, Kakasi M3 TMpPeACTaB/JeHHBIX (U3MUECKUX BEJWYUH HMeeT
e/IMHULY U3MepeHHs], COBMAaZAloILy10 C eIMHULIel N3MepeHUs CUJIbL.

1) Ummnynbe

2) YckopeHue

3) Bec

4) YroBasi CKOpOCTb

Otser: 3

OIIK-2.3.1

YTo Mpou30ouET nmocsie abCoFOTHO HEYTIPYTOro yapa YaCTHL] MacCaMy m,
= 4m, U C KUHeTHYeCKUMU 3Heprusmu T, = 6T,. Uactuila ¢ maccoii m,
JIBUrajach BMOpPaBO, a YaCTWIla C MacCOM M, — HaBCTPeUy YacTulle C
Maccoy m,.

1) YacTuibl OyyT ABUraThCs BIIPABO

2) Egunas yacturia OyeT ABUraThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHBI

OrtgerT: 2

YK-2.¥.1

[TpoaHanusupyiite, KakKoi OTBeT sIBJISI€TCS MPaBWIbHBIM Ha Bompoc: «UeMy
paBHa CyMMa BHYTPEHHHUX CWJ, JeUCTBYIOLUX MEXJY TejlaMH 3aMKHYTOU
MeXaHUUeCKOW CUCTEeMBI?»

1) VI3meHeHMIO SHepPryuy CUCTEMBbI

2) Hymo

3) VI3MeHeHuIO MMITy/IbCa CUCTEMBI

4) Y CKOpeHHIO 1LIeHTpa MacC CUCTEMBI

Ortser: 2

YK-2.B.2

Uro nmpou3oiiieT € MOMEHTOM UWHepLUM CBUHL[OBOTO  LWIMHApA
OTHOCUTEJIbHO OCHM, COBMAJawolleldd C ero TreoMeTPpUUecKord OChIO
CUMMETPHH, eC/U LWIMH/P CIVIIOIIUTG B JUCK?

1) He n3menurcs

2) YBenuuuTcs

3) CoxpaHuTcs

4) CtaHeT paBHBIM HYJIHO

Ortser: 2

YK-2.B.2

YKakuTe BepHyH 3allCb YpaBHeHMs [JUHaMUKM BpalllaTeJbHOr0
JIBIDKEHMSI.

HDM=Jo

2)e=M/]

3)M=L-?

4) L =r-p-sina

Ortser: 2

OIlIK-2.3.1




YKa)kuTe, 4eMy paBeH MOMEHT WHepIMM TOHKOrOo o0pydya Macco m u
paauycar.

1) J=m-1?%12

2)J=m-1%2

3)J=m1%3

4)J=m-r?

OrtgerT: 4

OIlK-1.3.1

Bribepute (pasy, COOTBETCTBYIOIIYIO TIepBOMY 3akKoHy HbioToHa:
«[TepBbili 3aKOH HbIOTOHA yTBEp)KJaeT. . .»

1) ®akr cyiiecTBOBaHUS aOCO/IFOTHOTO JIBYKEHUS

2) Cy1ecTBoBaHMe UHePLMA/IbHBIX CUCTEM OTCYETa

3) @akT Cy1ecTBOBaHUSI HEMHEPLMaIbHbIX CUCTEM OTCYETa

4) ®axT CyleCcTBOBaHUs NPUHLIUIIA OTHOCUTENBLHOCTH ["anunes

Ortser: 2

YK-2.3.1

PaccuuraliTe Be/IMUMHY MOJYJ/ISi MaKCUMa/IbHOM BeJIMUMHBI YCKOPEHUs
TOUKH, JABM>KeHHe KOTOPOW OMUCHIBAeTCsl ypaBHEHUEM X = 3c0s(2t — 1) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBert: 1

OIlK-1.3.1

10

Bribepure ¢dopmysy, omnpezensiomyr0 BenMuuHY (Pa30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kw

3)v=kA

4)v=wk

Otsert: 4

YK-2.¥.3

11

Paccuwuraiite, ueMy paBHa paboTa KOHCEPBAaTHBHOW CHJIbI TI0 3aMKHYTOM
TpaeKTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHUT OT yObUIM MOTEHLMATbHOW SHEprUn

2) [IponopiroHanbHa NpypaleHu 0 KUHEeTUUeCKOW SHeprun

3) PaBHa Hy/It0

4) 3aBUCUT OT CKOPOCTH JBHKEHUS

Otser: 3

OIIK-1.3.1

12

Kakass u3 mnepeumnciieHHbIX (U3MYECKUX BeIUUMH HMeeT pPa3MepHOCTb
(xr-m)/c??

1) MomMeHT cusbl

2) MoMeHT uHepLn

3) MomeHT umInysibca

4) Cuna

Otsert: 4

OIlIK-2.3.1

13

Kora TaHreHIManbHOe yCKOpPeHre PaBHO HYJII0, @ HOpMa/lbHOE YCKOpPeHUe
MIOCTOSIHHO, TO TaKOe /IBU)KeHHe Ha3blBaeTcs ...

1) PaBHOMEepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM NPSIMOJIVHENHBIM

3) PaBHOYCKOpEeHHbIM NPSIMOTUHEHHBIM

4) PaBHOMepHBIM BpalljeHuEM

Otsert: 4

OIIK-7.3.1




14

Bribepure mpaBwibHBIM OTBeT. Kak M3MeHSIeTCS MOAYJ/b CKOPOCTH TIPH
MPSIMOJIMHEMHOM [IB)KEHUH, eC/IA 3aBUCHMOCTb MPOWJEHHOIO TeJIOM MyTH
OT BpeMEeHU 3a/jaHa ypaBHeHueM: S = 4 + 15t + t3?

1) Y6biBaer

2) Ilpoxoaut yepe3 MUHAMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSIHHBIM

Otser: 3

YK-2.3.1

15

Kak Bbrunc/isieTcst MOMEHT WHepLIMM MaTepruaaibHOU TOUKA?
1)J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OtBeT: 4

YK-2.Y.3

16

Kak cooTHOCSTCS MOMEHThI MHePLUU AWCKa Ja U LuauHapa Jil, KoTopbie
HMMeIOT PaBHbIE MacChl U paZiuyChl?

1) Jn=Ju

2)Jn > i

3)Jn>2-Ju

4 Jn > Juy/2

OrtgeT: 1

OIlK-2.3.1

17

Haligute oTHoIlleHWe mpou3BeJeHHBIX pabor (A,/A,), eciu ABa AWCKA C
paBHbIMU MaccamMu U paguycamu R, u R, (R; = 2R,) packpyumBatoT u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTIOBBIX CKOPOCTEA.

N1

2)3

3)4

4)5

Otser: 3

YK-2.¥.1

18

Kakoi1 yuéHsIii co3jjan crieljyanbHyr0 Teoprto oTHocuTesnsHOCTH (CTO)?
1) T'anuneit

2) DUHILTEeUH

3) JlopeHrj

4) bop

Ortser: 2

YK-2.¥.3

19

Bribepute ypaBHeHHe, OMIUCHIBAKOIIee TapMOHUYECKHe KOieOaHusl.
1) x = 0,1-tg(2t2 + /6)

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

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

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

OtBeT: 2

OIlK-1.3.1

20

[Ipoananu3upyiite, NpyM KakOM YCJIOBUM B CHUCTEMe, COBepLIaroLei
BBIHY)K/IeHHble KosiebaHusi, OyjeT HabmogaTbcsi pe3oHaHC (@,
CoOCTBeHHas UaCTOTa, ( — YaCTOTA BBIHYXK/[AFOITIEeH CHTBI)?

1) o >> o,

2) 0>,

3) o ®,

4) 0 << w,

OtBeT: 3

OIIK-1.3.1




21

Bribepure, Kakasi ¢u3nueckass BeJIMUMHA WU3MEHSIETCS T07] BO3ZEHCTBUEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT VHepLuu

Otser: 2

OIlK-7.3.1

22

Bribepute, B Kakod cucTemMe Tes TIOJHBIA MOMEHT HMITY/IbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3aMKHyTOM

2) HezaMkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

3) HesaMKkHyTOl, Tle CyMMa MOMEHTOB BHEIIIHUX CHUJI TTIOCTOSTHHA

4) He3amkHyTOU

Ortser: 1

YK-2.3.1

23

YKakuTe, paboTa KakoW W3 TEPeurC/IeHHbIX CU paBHA HYJ/HO TIpU
3aMKHYTOW TPaeKTOPHUM JIBU)KEHUsI Tena.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KaueHUst

3) Tarorenus

4) Cunbl TpeHUs] CKOTbKeHUsT

Otser: 3

OIlK-2.3.1

24

YeMy paBHa BeJMUMHA YCKOPEHHsI CBOOOIHOTO TMajieHHsi g Ha BBICOTe Haf
TOBEPXHOCTLIO 3eM/IM, paBHOH pazuycy 3eman? BenuuuHy g BOmM3M
MOBEPXHOCTH 3eMJTU MPUHSATH pPaBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

OIIK-1.3.1

25

[Tpoananusupyiite, KaK W3MEHUTCS TepHof KosiebaHWi MaTeMaTU4eCKOro
MasiITHUKa, ec/iv JI/IMHY ero rnojseca yBeIUuuThb B 9 pas, a Maccy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) Ymenblutcs B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Ortser: 1

YK-2.¥.1

26

OueHrTe 5/1EKTPOEMKOCTh IJIOCKOTO BO3JYILIHOTO KOHZAEHCAaTopa, eCiau
paccTosiHue MeX[y ero o0K/Ia[KaMy yBeMYUThb B 9 pas, a 06/1acTb MeXy
00K/IafKaM¥ 3a/IUTh JUCTU/UTUPOBAaHHOM Bo/IoH (& = 81).

1) YmenbmTcA B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuutcs B 12 pa3

Otser: 3

YK-2.¥.3

27

Ha3zoBure BeliecTBa, KOTOPbIe TIPH OOBIYHBIX YCJOBUSX TPAKTUUECKH He
MIPOBOJST 371eKTPUYECKUH TOK.

1) IIpoBOgHUKH

2) ITonynpoBoJHUKH

3) [lnatuHa

4) Jr3neKTpuKu

OtBert: 4

YK-2.B.2




28

Kak HaripaB/iieHbl CU/IOBbIE JIMHUW HAIPSDKEHHOCTH 3JIEKTPOCTaTUYECKOI0
T0J15, CO3/JaHHOTO TOYEUHBIM OTPHUL{AaTEe/IbHBIM 3apsjOM?

1) 3akpyuuBarOTCst BOKPYT 3apsija

2) K 3apsiny

3) 3aKpyuMBarOTCSI BOKPYT 3apsifia 0 YaCOBOW CTPeJiKe

4) 3aKpy4MBarOTCs1 BOKPYT 3apsi/ja MPOTUB YaCOBOW CTPEIKH

Otser: 2

YK-2.B.2

29

MokeT 1 yacCTHIla UMeThb 3apsi]], BeJIMUHHa KOToporo B 1,5 pa3a GoJibiie
37IeMeHTapHOro 3apsiza’?

1) MoxeT

2) Hert, He MmoxeT

3) MoxxeT, HO TOJILKO eC/TH 3apsifi OTpUljaTebHbIN

4) MoxeT, HO TOJIKO eCJIv 3apsif, TI0JI0KUTe/IbHbIN

Ortser: 2

OIIK-1.3.1

30

UeMy paBeH TOTeHI[Ha/ 3/IEKTPUUECKOTO MO ?

1) TloTeHLMaNbHOW SHEPTUM €JUHUUYHOTO TI0JIO’KWUTENBHOTO 3apsiia Wiu
OTHOIIIEHHIO TTOTeHLIUaTbHOW SHePTUU K 3apsiay

2) Pabore cun mosisi 1O TiepeMeIeHUI0 eJUHUYHOTO TOJI0KUTETEHOTO
3apsijia U3 IaHHOM TOYKH T10J1s1 B 6€CKOHEUHOCTh

3) Curne, feiicTByOLLel Ha 3apsi/i, TOMeLeHHbIN B JaHHYH0 TOUKY MOJIs

4) KuHeTHuyecKol SHEPruM TMPOOHOTO TOUEYHOTO €JWHUYHOTO 3apsja B
JIAaHHOM TOUKe TI0JIsSt

OtBer: 2

YK-2.B.2

31

Harnumre dopmyny 3akoHa Oma B guddepeHiansHoM Gopme.
HR=U/NI

2) R = Q/I>- At

3)j=0o'E

4)R=P/1

OtBert: 3

YK-2.B.2

32

Haligyre npaBuibHOEe Ha3BaHWe /11 BEKTOPHOU CWJIOBOM XapaKTePUCTUKU
3/IeKTPOCTaTUYeCKOro IOJIA.

1) [ToTeHuwman

2) HanpsikeHHOCTB

3) Nupykuus

4) 3apsg,

Ortser: 2

YK-2.3.1

33

OueHuTe, KaKk M3MEHUTCSl CWIA 31eKTPOCTaTUUeCKOro B3avMOJENCTBUS
[ByX TOYeUHBIX 3apsf0B, €C/JM OfWH M3 HUX YMeHbIIMTb B 4 pasa, a
pacCTosTHUE MeXXJy HUMHU YMEHBIIUTh B 2 pas3a.

1) YmenbmTcs B 8 pa3

2) YmeHbIIWTCSA B 2 pasa

3) YMeHbLuuTCs B 16 pa3s

4) He usmeHnuTcs

Otsert: 4

OIlK-1.3.1

34

OneHrTe, Kak 3aBUCUT 3JIeKTpAYecKas IIPOBOJMMOCTb IIPOBOJHUKA OT
MPUIO)KEHHOM K HeEMY Pa3HOCTU MOTeHLaIoB.

1) IIpsiMo mponopLMOHAIBbHO

2) [Iponop1jMoHaNbHO CTeNeHr OT Pa3HOCTH MOTEHL[AaI0B

3) IIponop1ioHaaBLHO KBapaTy

4) He 3aBucUt

Otsert: 4

OIIK-2.3.1




YKaxuTe (QU3MUECKyl0 BeJMYMHY, KOTOpasg HMeeT Ty >Ke eJUHULY
V3MepeHus, UTO U HalpsyKeHUe.
1) HanpsbkeHHOCTB

35 | 2) [IpoBoauMOCTb OIlK-1.3.1
3) 24C
4) ConpoTuB/IeHNe
Otsert: 3
Kak Ha3biBaeTCsl Be/IMUMHA HAIPsSHKeHHOCTH T0JIs, eC/IM HaMarHUUeHHOCTh
deppomMarHeTvika o0OpailjaeTcsi B HyJIb U HallPsPKEHHOCTb T10/1s1 HarpaBjieHa
TIPOTUBOIIO/IOXKHO TI0JI10, BbI3BaBllleMy HaMarHUUUBaHUe?
36 1) FI/ICTepe3I/ICOMU ) OMK-7.3.1
2) KospiutuBHOM cunoiu
3) [Monsipuzaruent
4) MarHuToABWXKY1lel CUIou
OrtgerT: 2
OneHuTe, MO KaKOW TpaeKTOpUM OyZeT OBUTaThCs B MarHWTHOM I10Jie
yacTulla, JeTsias C TMOCTOSHHOW CKOPOCTbIO B/O0JIb JIMHUM MarHUTHOMW
WHAYKLUU?
37 | 1) Oxpyxnocts OITK-2.3.1
2) [psimast
3) OBanoup,
4) Dnnuric
OrtgerT: 2
B Kakux eiuHUI[aX U3MepPsIeTCsl HalIPSHKeHHOCTh 3/IEKTPUUeCKOT0 MOJIsi?
1) A/m
2) B/m
38 3) Kn YK-2.B.2
4 Tn
OrtgerT: 2
YCcTaHOBUTE COOTBETCTBHE MeXAy MaTepuasioM TPOBOJHUKA U €ro
3J1eKTPOIIPOBO/IHOCTHIO:
Marepuan ODIeKTPOoIIpoBOAHOCTL (0, 1/(OM-cMm
39 e p 2 >10_115 _1;0_10/1 (0, 1/( ) OITK-1.3.1
B) ITonyripoBoiHUK 2)10-1°- 103
B) [Ina1eKTpuK 3) 104 - 108
OtBer: 1-B,2-B5,3-A
OreHrTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsI () CBeTa?
Da>>o
40 |00 VK-2.Y.1
a=¢
Hoa<e
Ortger: 3
[TpoaHaM3upykTe, UeMy paBeH aOCO/MIOTHBINM TOKa3aTe/lb MPeIOMJIEHHUS
cpefbl C [W3MEKTPUYECKOW TMPOHULIAEMOCTbI0O € = 16 W MarHUTHOU
MPOHULIAEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-1.3.1
3)4
4) 1/16

OtBeT: 3




42

YKaxuTe siB/ieHHe, KOTOpOe UMeHyeTCsl UHTepdepeHLreli BOJIH?

1) OrubaHue BOHaMU TIPEISITCTBUM

2) HanoxxeHuie ApyT Ha Apyra BOJIH, UAYIIUX OT KOT€PEHTHbIX NCTOUHUKOB
3) OTK/IOHeHHe BOJH OT NIepBOHAYa/IbHOTO HarpaB/ieHUs! paclipoCTPaHeHHs
TIpU Tiepexo/ie U3 OfHOMN CpeJibl B PYTYIO

4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT JIJTMHBI BOJIHbI

Otser: 2

OIlK-2.3.1

43

[TpoaHanusupyiiTe, KakuM [O/DKeH ObIThb YroJl rajieHus CBeTOBOrO JIyua,
4yT0OBI OTPAKEHHBIH JTyY COCTABJISI C TIaJaroIuM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Ortsert: 3

YK-2.3.1

44

OueHrTe ONTHUYECKYH IJIMHY MyTH L U3 OQHOW TOUKU B JIPYTYHO, €C/id
paccTosiHue MeXXJy ABYMsi TOUKaMM MPO3PauHOU [W3/1eKTPUUYEeCKO Cpeibl
S = 4 m. [1okasaresib npesioMsieHus cpefbl n = 1,5.

1)5m

2)6m

3)7m

H1llwm

Otser: 2

YK-2.¥.3

45

[Onsi 0ObsICHEHUSI KAKOTO SIBJIEHWS MOYKeT OBbITb HWCIIO/Ib30BaH TIPUHLIUTI
Ioiirenca-®penens?

1) KorepeHTHOCTB

2) Oudpakuys

3) [Monsipuszanms

4) KopnycKysipHO-BOJTHOBOM Ayanu3m

Ortser: 2

OIIK-1.3.1

46

[TpoaHanusupyiite, yeMy paBeH Ie€pUOJ pelleTKH, Korja AudpakijoHHas
peretka cogepXuT 200 IITPUXOB HA MUJIJTUMETD.

1) 100 MKM

2) 500 MKkm

3) 200 mkm

4) 5 MKM

Otsert: 4

YK-2.¥.1

47

[MpoaHanu3upyiiTe  WHTEHCUBHOCTh  CBeTa TpU  HHTepdepeHLUH
OJJMHAKOBBIX BOJIH C MHTEHCUBHOCTbIO | OT KOrepeHTHBbIX MCTOUHUKOB B
TOUKe, B KOTOPOW pa3HOoCTh (pa3 paBHa 2-m'N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Ortser: 1

YK-2.Y.3




48

YTo W3 TEepeurcIeHHOTO SIBSIETCS OCOOEHHOCTBIO CHJIOBBIX JIMHUM
MarHMTHOTO MOJSI?

1) CusoBble IMHUKM MarHUTHOTO MOJISI BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHMM HAUMHAKOTCSI HA MAarHUTHBIX W
3aKaHYMBAOTCS Ha 3JIEKTPUYECKUX 3apsijax

3) MarHuTHble CW/IOBble JIMHMM HAuMHAIOTCA W 3aKaHUMBAIOTCAd Ha
MarHUTHBIX 3apsiax

4) MarHuTHble CWJIOBble JIMHAM HAuyMHAIOTCA U 3aKaHUMBAIOTCAd Ha
3JIEKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJl, KakKOMl TIeoMeTpUUeCKOW (QUrypold MOXKHO OIuUCaTh
TPAeKTODUIO [JBIDKEHUS] 3apsDKEeHHOM uacTULlbl, [JBUTAIOIIeNCs TOf,
HeKOTOpbIM yrJioM (0° < a < 90°) K IMHUAM MarHUTHOW UHAYKLWH.

1) OKpy>KHOCTb

2) ITapabosna

3) I'urtepborna

4) Cnivpanb

Otsert: 4

YK-2.¥.3

50

OrieHuTe CTereHb MoJisipu3aliii P cBeTa, eciv CBeT Tpe/CTaB/sieT cobou
CMeChb eCTeCTBEHHOTO CBeTa C TIJIOCKOIO/SIPU30BaHHBIM. VIHTEHCUBHOCTD
MOJIIPU30BaHHOTO CBeTa B Jiyde paBHAa WHTEHCUBHOCTH €CTECTBEHHOIO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

YK-2.B.2

51

PaccuuTaliTe mokasaTesib TIpe/iOM/IeHUs] BeIlleCTBa, €C/IM CKOPOCTb CBeTa
MpU Tepexoje Jayua U3 BO3/lyxa B HEKOTOPOe BeIeCTBO yMEHbIIW/IaCh Ha
20%.

1)1,2

2) 1,25

3)0,2

4)2,2

OTBeT: 2

YK-2.3.1

52

Paccuuraiite yronm Mexay ONTUUECKUMH OCSMH TOJsipyU3aTopa |
aHanu3atopa. [Ipy TIPOXOXKAEHWM CKpelleHHbIX TMoJsipu3atopa U
aHa/M3aTopa MHTeHCHBHOCTb CBETa YMEHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

YK-2.B.2

53

[IpoaHanmu3upymTe, Kak W3MEHWUTCSl Be/MUMHA MarHUTHOM WHIYKLMM Ha
OCH [JIMHHOTO COJIEHOWJa, eCIU TOK B HEeM YBeJWuuTb B 4 pasa, a
IJIOTHOCTb HAMOTKU BUTKOB YMEHBIIUTH B 2 pasa’?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pas

3) YmenbluuTcs B 9 pa3

4) YMeHbIIUTCA B 3 pasa

Ortser: 1

YK-2.B.2




54

YKa)kuTe, Kakoe TeJI0 SIB/ISIeTCsI abCOFOTHO Y€PHBIM TEJIOM.
1) ITornowaeT Bce najaroliee Ha HErO U3MyUeHue

2) OTpaxkaeT Bce MaZaroliee Ha Hero u3jiydyeHue

3) i3nyuyaeT B peHTTeHOBCKOM /iara3oHe

4) VanyuaeT B BUJMMOM JUaria3oHe

OtBeT: 1

YK-2.¥.1

55

Y Kakoro u3 Tes oTpakaTesibHasi CIOCOOHOCTE O/M3Ka K Hy/T0?
1) IIpo3pauHoro

2) 3epKabHOrO

3) MaroBoro

4) YepHoro

Otsert: 4

YK-2.Y.3

56

OueHuTe, BO CKOJIBKO pa3 yBe/JWYWIach >HepreThuyeckass CBeTHMOCTb
abCO/MIOTHO YepHOro Tesia Ipy ero HarpeBanuu ¢ T, = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

YK-2.¥.3

57

Beibepure, kakas ¢opmMysa Haubosee TOYHO OMMCHIBAET CIIEKTPATbHYIO
TJIOTHOCTb SHEPreTHUeCKOW CBeTUMOCTH abCOTFOTHO UepHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bose-DitHilTeliHa

3) ®opmyna [1nanka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sB/sieTCss paBHOBECHBIM?

1) Anbda-, beTa-, ramMmma-HU3TyYeHust

2) TernnoBoe HU3nyyeHue

3) JlazepHoe U3nyueHre B BUAUMOM U MH(PPAKPAaCHOM Juaria30Hax
4) TopmMO3HOe PeHTIeHOBCKOe U3/TyueHre

Ortser: 2

YK-2.3.1

59

YKakuTe 3aKOH, KOTOpbIM ompejenseT TOJOXKeHHe MakKCHUMyMa
W3y4yaTesbHOM CMOCOOHOCTH abCOJ/IFOTHO UepHOTO Tesia TP 3aJlaHHOU
abcomoTHOM Temmeparype.

1) 3akoH Credana-bonbimana

2) [1epBbIii 3akoH BuHa

3) 3akoH Kupxrodga

4) 3akoH Mastoca

Ortser: 2

YK-2.B.2

60

Yxkaxute (hopmyy, orpeie/sitoIyi0 SHePryi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4HE=hv=hc/A

OrTBeT: 4

OIIK-2.3.1
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[IpoaHanmu3supymTe, Kak U3MEHSeTCs CWjla TOKa HacbllleHWs Ipu
¢doTo3ekTe B clyyae yMeHbIIIeHUs] CBeTOBOIO MOTOKA MNa/jaroliero ceera
MIOCTOSIHHOM [I/INHBI BOJTHBI.

1) YmeHbI1aeTcst

2) CHauasa yMeHbIIAeTCs, 3aTeM yBeJTUUNBAeTCs

3) CHauasa yBe/MUMBaeTCs], 3aTeM yMeHbIIaeTCs

4) CHauasna ocTaeTcsl IOCTOSTHHOM, a 3aTeéM YMeHbIIaeTC s

Ortser: 1

OIIK-1.3.1

62

[Ipoananu3upyite, 4YTO TNPOU30HMJET C KUHETUUECKOW >Heprueu
(h0T03/1IeKTPOHOB, €C/IU, He MeHsisl YaCTOThl MaJarolero CBeTa, YBeJUYUThb
€ro UHTEeHCHMBHOCTH B 2 pasa.

1) YmeHbIIMTCS B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurtcs B 2 pasa

Otser: 3

OIIK-7.3.1

63

OueHuTe BeMWYMHY KpacHOM rpaHuubl ¢orosddekra (B repuax) s
KaToZla, M3rOTOB/IEHHOTO M3 BoJib(pama TosmuHON 2 MM. KaToz moKphIT
cioeM okcuzia Gapusi. PaboTa BbIXoJa 3/71€KTPOHOB C MOBEPXHOCTH KaToza
paBHa 2 3B. IToctositHas [Tnanka — h = 6,6-10734 [)k-c. 3apsi/ 3/1leKTpOHa
—e=1,6-10"Kn.

1) 3,2-10'5 T'y

2)4,8-105 'y

3)4,8-10" I'y

4)4,8-108 I'y

Otser: 1

OIIK-2.3.1

64

Kakum o6pa3om 3aBucHT paboTa BbIX0/]a 37IEKTPOHA C TIOBEPXHOCTH KaTo/a
Y3 KaZIMUs1 OT YaCTOThI NaJjarolero ceera?

1) IIpsiMo MpoNOPLIMOHATBHO YacToTe

2) [IponopLioHaNBHO YCKOPSIOLEMY HalpsKeHUI0

3) [IponopijMoHanbHO KBaZpaTy YacCTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBert: 4

YK-2.Y.3

65

[Tpoananu3upyiite, OyaeT i HabmoAaTbest GoTo3dEKT, ecu MIaCTUHKY
U3 JlaHTaHa 00/y4yaTh CBETOM C AJMHOM BosHbI 600 HM? Pabota BbIXO[a
9JIeKTPOHa U3 JlaHTaHa paBHa 3,3 3B.

1) ®oTo3¢eKT BO3MOXKEH, eCU KaTof, HarpeThb A0 Temnepatypsl 347 K

2) He 6yger

3) ®oTo3deKT BO3MOKeH, eC/U AOTOTHUTEIBHO MPUIOKUTD K M/IaCTUHKE
YCKOPSIFOLLYHO Pa3HOCTh MOTEHLUA/IOB BeJIMUMHOU He MeHee 1 B

4) ®oT0o3(deKT BO3MOXKEH C BEPOSITHOCTBIO p ~ 0,5

Ortser: 2

YK-2.Y.3

66

CpenaiiTe BbIBOJ, O BeJTMUMHEe MUHUMAJILHOTO 00pPaTHOTO HaTpsyKeHUsl, TPy
KOTOPOM IOJTHOCTBIO TpeKpalaeTcsi (JOTOTOK. Y CI0BUe: SHeprusi (JOTOHOB
paBHa 6,5 3B, a ¢orokaTros M3rOTOBAeH U3 JWTHs, paboTa BBIXOZA
KOTOPOro cocTasjseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Ortser: 1

YK-2.B.2
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OueHuTe, BO CKOJIBKO pa3 /laBjieHHWe CBeTa, MaJarollero neprieHJuKyJ/IspHO
W7iea/lbHO 3epKasibHOM IMOBEPXHOCTH, 00JIbIle aB/IeHHsI CBeTa, MajjaroIliero
MepreHAUKYISIPHO MealbHO YePHOW NTOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OrTgeT: 1

OIIK-1.3.1

68

OueHuTe, OT KakKWMX BeJMYMH 3aBUCUT CHWIa CBETOBOIO [laBJEeHHUSI C
KBaHTOBOW TOUKHU 3PEHUS:

A) Yucna hoTOHOB B CBETOBOM TTYUKe;

b) OHepruu ¢oTOHa;

B) Koaddurimenra oTpakeHust TOBEpXHOCTH.

HAB

2)A,B,B

3)5,B

4 A, B

Ortser: 2

YK-2.Y.3

69

[TpoaHanu3upyiite, B KakixX 00/IaCTSIX CIIEKTpa 3JeKTPOMAarHUTHBIX BOJIH
BO3MO>XKHO Habrogenne 3ddexkra KomrroHa.

1) Bugumelii Auana3oH

2) Papyoauana3oH

3) Teparep1oBbIii 1Hara3oH

4) PeHTreHOBCKUI Juana3oH U raMMa-u3iyueHue

OtBert: 4

YK-2.Y.3

70

Kakum o6pa3om umItyibC pOTOHA CBsI3aH C JAJTUHOM BOJTHBI?

1) immny/ibC MpsiMo TIPOTIOPLIMOHA/IEH JIJIHE BOJIHBI

2) imnysibC TpsSIMO MPOMNOPLIMOHAEH KBapaTy JA/IMHbI BOJHbI

3) imnyibc 06paTHO MPOMOPIIMOHAEH J/IMHEe BOTHbI

4) VmnynbC mpsMO MPOMOPLIMOHANeH KOPHIO KBaJpaTHOMY OT JJIMHBI
BOJTHBI

Otsert: 3

YK-2.¥.3

71

B kakoil 005acTM CreKTpa 3/7eKTPOMAarHUTHOTO W3/IyUeHHs] HWMITYJIbC
¢oTOHa MMeeT MUHUMAa/bHOE 3HaueHue?

1) lndpakpacHoe n3nyueHue

2) TeparepLioBOe U3yueHre

3) PenTtreHoBcKoe u3nyyeHue

4) Papurounsnyuyenue

Otsert: 4

YK-2.B.2

72

[Tpoananu3upyiiTe, Kakoe U3 MPUBEJEHHbIX BbICKA3bIBAHUW MPOTUBOPEUUT
KBaHTOBOW TeOpUU CBeTa.

1) lHTeHCUBHOCTb CBeTa He 3aBUCUT OT TVIOTHOCTH MOTOKA (POTOHOB U UX
SHepruu

2) CBeT MOXXET M31yuyaTbCsl M PaCIpPOCTPAaHATHCS TOMBKO OT[eIbHbIMHU
MOPLIUSIMU — KBaHTaMU

3) KaxgomMy U3 KBAHTOBBIX COCTOSSHUM, B KOTOPOM HAaxXOJWUTCS aTOMHas
cucTeMa, COOTBETCTBYeT Ompe/le/IeHHbIM YPOBEHb SHEPTryr

4) [nsg dYacTUlbl He MOTyT OBbITb OJHOBPEMEHHO TOYHO W3MeEpEeHbI
KOODP/IMHATbI U UMITYJIbC

Otsert: 1

YK-2.B.2




73

YKakuTe, B ueM 3aK/IH04aeTcsl CMbIC/I TTePBOro nocrysnaTa bopa.

1) YTBepKJeHue 0 CyleCTBOBAaHWM CTAlJMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He U3/Iy4yaeT U He MOIJIOL|aeT SHePruu

2) PasHOCTh 5Hepruii AByX CTal[MOHApHBIX COCTOSIHUM paBHA SHEPrUu
M3/ly4aeMoro WM MOTJIOIaeMoro KBaHTa CBeTa

3) B aToMe 371eKTPOHBI ABWXKYTCS TI0 OpOUTaM, OJIM3KHUM K KPYTOBBIM

4) ATOM COCTOHUT M3 TOJIOXKUTEBHO 3aps’KEHHOTO si/pa U OTPULIATE/IbHO
3apsKeHHBIX 3/1IEKTPOHOB

OtBeT: 1

OIIK-1.3.1

74

Bribepute, Kakoe W3 TIpUBEJEHHBIX HI)KE BbICKA3bIBAHWN I1PABUIBLHO
OTUCBHIBAET CMIOCOOHOCTh aTOMOB K W3/TyUeHHIO W TIOTJIOIIEHWI0 JHEPTHU:
«ATOMBI MOTYT ...».

1) Iorsomiate ¥ U3MyYaTh JUIIbL HEKOTOPBIN JUCKPETHBIN Habop 3HaueHUi
SHepruu

2) V3nyvath 1 MIOT/I0IIATh H00YI0 TIOPLIMIO SHEPTUun

3) W3nyuaTh 00 AUCKPETHBLIM HAOOp 3HAUeHWM 3HEPrvu, MO0 IH00YI0
TIOPLIUIO SHEpPrUr

4) N3nyuats /00y MOPLUIO SHEPTUH, a MOTJIOLIATh JIUILbL HEKOTOPBIN
Ortser: 1

OIIK-2.3.1

75

YKaxuTte, K KAKOMY /iMara3oHy M3/ayueHUs] OTHOCSITCS epexo/ibl U3 CepUuu
banbmepa B atrome Bogopoga?

1) TennoBoe usnyyeHvie

2) PeHTreHOBCKOE HU3/TyyeHue

3) 'amMma-u3nyueHue

4) Bugumblii cBeT

Otsert: 4

YK-2.¥.3

76

[Ipoananu3upyiTe, Kak HW3MeHWIachb 3HEprusi aromMa BOJOpOJa TIpU
M3/TyYeHHUU UM (DOTOHA C AJIMHOM BOHBI A = 4,86:1077 mM?

1) YBenuuusace Ha 4,86 3B

2) YmeHblWIach Ha 2,55 5B

3) Ymenbliuniach Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

OIIK-1.3.1

77

OneHuTe pa3sHOCTb HEPTHUH OCHOBHOTO M BO30Y’KAEHHOTO COCTOSIHUS (B
3B). [laHO: 2/IeKTPOH B aTOMe Tepelies U3 BO30YXIeHHOTO COCTOSIHHS B
OCHOBHOe, U TIPU [JaHHOM Tiepexojie TPOW30LUI0 H3lyueHue (OoToHa C
JUTUHOM BOJIHBI 650 HM.

1) 0,4 3B

2)1,95B

3)1,23B

4)2,2°B

Ortger: 2

OIIK-7.3.1




78

YkakuTe, B UéM 3aK/r0UaeTcs ruroTesa e bpoiss.

1) JlroOble MHUKpPOYACTHIbI HapsLy C KOPIYCKY/IspHBIMU 005aat0T
BOJTHOBBIMU CBOWCTBaMH

2) AtToMm He MOXeT cojepaTb Oosiee JBYX 37€KTPOHOB, HAXO/SIIUXCS B
OJJMHAKOBBIX  CTAllMOHAPDHBIX COCTOSTHUSIX, OTpe/ie/iseMbIXx Habopom
yeTbIpex KBaHTOBBIX UMCesl

3) OfHOBpeMEHHO HEBO3MOXXHO C BBICOKOM TOUHOCTBIO  3a/aTh
KOOPJWHATBI U UMITYJIbC MUKPOYACTHUL{bI

4) DHeprusi UCIyCKaeTCsl U TOTJ/IOLIAeTCs He HeMpepbIBHO, a OT/e/IbHbIMU
KBaHTaMU

Otsert: 1

OIlK-2.3.1

79

Bribepure  yTBepKieHHe, Haubosiee TPABUJIBHO COOTBETCTBYIOLI[Ee
runorese ae bporis.

1) MuUKpo4JacTULbl MOTYT MPOSIB/STH BOJTHOBBIE CBOWCTBA

2) DneKTpOMarHUTHbIE BO/THbI UMEIOT CBOMCTBA YaCTHI]

3) Y KaXKJ]0M YaCTHLIbI CYll[eCTBYeT aHTHYaCTULla

4) AAppo aToMa COCTOUT U3 KBapKOB

Ortser: 1

YK-2.¥.1

80

PaccuuraiiTe A/vMHYy BOJIHBI e bpoiins fs1 5/1eKTpPOHA, ABWXKYILLEToCs CO
cKopocThio 3,6 KM/c. Macca ssekTpoHa me = 9,1-1073! Kr, 3apsij; 3/1eKTpOHa
Qe = —-1,6-107° Kn.

1) 1,6 MKkM

2)2,6 m

3) 201 um

4) 3,6 MKM

Otsert: 3

YK-2.B.2

81

YKaKuTe KOMMUeCTBO 3HAueHWH, KOTOpble MOXKeT MPUHMMATh MarHUTHOE
KBAaHTOBOE UHC/I0 M MpH JAHHOM 3HaueHWH OpOUTa/IbHOTO KBAHTOBOTO
uypcnaa 1?

1N2l+1

2)3l+1

3)l-1

41

OTBeT: 1

OIlK-1.3.1

82

YKakute, 4TO OnpezesnseT rjlaBHOe KBaHTOBOe UMC/IO N7?

1) OHepreTrueckue YpOBHU 3JIEKTPOHA B aTOMe

2) BenmnurHy MOMeHTa UMITyJ/IbCa 371eKTPOHA B aTOMe

3) IMpoeknuo opOUTATILHOIO MOMEHTa MMITYJ/IbCa JIeEKTPOHA Ha 3a/laHHOe
HaripaBJ/ieHue

4) BesmurHy MOMeHTa UMITy/IbCa 3/IeKTPOHA B 33/JaHHOM HarlpaB/IeHUuU
Ortser: 1

OIIK-1.3.1

83

YKakure, 4TO onpeze/seT MarHUTHOe KBAHTOBOE YMC/I0 m?

1) OpbuTanbHBIN MeXaHUYeCKU MOMEHT 3/IeKTPOHA B aTOMe

2) DHepruro CTalMOHAaPHOTO COCTOSIHUS 3/IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3a/laHHOM HarpaB/ieHUU
4) DHepreTUyecKre YPOBHU 3/IEKTPOHA B aTOMe

Otser: 3

YK-2.Y.3




84

B yecth Koro HasBaH 3¢eKT paciernyieHUsi YpOBHel 3Hepruu atoma BO
BHEIIIHEM 3/IeEKTPUUYECKOM MoJe?

1) OuHIITeHA M Ae Xaaca

2) llItapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIlK-1.3.1

85

Kak HasblBalOT J/MHUM B CIHEeKTpe KOMOWHALIMOHHOTO paccesHusi C
4aCTOTaMU, MeHbIIMMU YaCTOThI NaJjarolero ceera?

1) OpaHXeBbIMU CITyTHUKaMHU

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKaMH

4) AHTaroHMCTUYECKUMH CITyTHUKaMH

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe u3MUeCKUil CMBIC]T BOJTHOBOW (QYHKI[UH.

1) BosiHOBasi pyHKLIMS MPOIOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) TlpousBefeHHe BOMHOBON (YHKIIMM Ha KOMILIEKCHO-COTIPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHApY’KeHUSI YaCTHUL[bI

3) BonHoBass (GyHKIMs 00paTHO MPOIOPI[MOHA/IbHA [I/IUHE BOJIHBI Jie
Bpoiins

4) BonHoBas QyHKIUS TIpeAcTaBiaseT cOO0M KWHEMaTHUeCKWH 3aKOH
JIBIPKEHUsS] MUKPOUaCTHUIIbI X = X(t) B HesiBHOU (hopme

OtBer: 2

OIIK-7.3.1

87

Bbibepute BepHy0 (GOPMYJTHUPOBKY COOTHOIIEHHs HeompeieneHHOCTeH
Ietizen6epra.

1) AE-At > A

2) Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

YK-2.3.1

88

YKaxkuTte, Kakve YaCTULIbI SIBSFOTCS (pePMHUOHAMU.

1) OnekTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUYeCKH HelTpasibHble YaCTHUL{bI

3) Bce vacTuubl ¢ nosyLenbiM ClIMHOM

4) DyeKTpUuecKy 3apsbDKeHHbIe YaCTHULbI C L|eJIbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak HasbiBaeTcsi TBepZioe Teno, y KOTOPOrO BajeHTHasl 30Ha IOJIHOCTBHIO
3aro/iHeHa, 30Ha TPOBOJMMOCTH — TIOJHOCTBIO CBOOOJHA, a IIMPHUHA
3aMpelleHHoN 30Hbl BelMKa [0 CPaBHEHUIO C SHEpryvel TeryioBOro
JIBUKeHUs?

1) ITpoBogHUK

2) AnsneKTpuK

3) [MonynpoBojHUK

4) TIprMeCHBIV TTOJTYTIPOBOJJHUK

Ortser: 2

OIIK-1.3.1

90

Kakyro pasmepHOCTbL uMeeT noctosiHHas [1nanka B cucreme CIH?
1) Ix-c

2) x/c

3) Ix/m

4) 1x/>B

Ortsert: 1

OIIK-1.3.1




Ouenure, KakOM CMBICI MMeeT COOTHOLIEHHe HeOoIlpeZeleHHOCTeN
[eiisenbepra [yl SHEPrUM 4YacTULIbI M BpeMeHU TIpeObIBaHUs ee B
COCTOSIHUM C JJaHHOM 3Hepruen?

1) DHeprus NpsiMo NPONOPLIMOHA/IbHA BpEMeH!

2) DOHeprust 06paTHO MPOMNOPLMOHA/TEHA BpeMeH!

3) DOHeprust U BpeMsi MOTyT ObITb H3MepeHbl OJIHOBPEMEHHO CO CKOJb
YTOZIHO BBICOKOM TOYHOCTBIO

4) UYem Oosbllle  HeoNpeZe/leHHOCTb  SHEPIMH, TeM  MeHbllle
HeoIpe/ie/IeHHOCTb BpeMeH!

Ortsert: 4

91 OIIK-1.3.1

Kak Ha3bIBaeTCsi COCTOsSIHME 93JIEKTPOHA B aTOMe, COOTBETCTBYHOLI[Ee
MUHUMaTbHOMY BO3MOKHOMY 3HaUeHHIO er0 SHePruu?

1) Bo30y»/1eHHO€e COCTOsTHUE

92 | 2) MeTacTabuibHOe COCTOSTHHE OIlK-7.3.1
3) OCHOBHOE COCTOsIHHE
4) BaneHTHOe COCTOsSIHUE
Otsert: 3

B uem 3aktoyaeTcs TyHHe bHbIN 3¢ deKT?

1) B BOMHOBOM XapakTepe [ABWKEHHS MUKDPOUACTHUI[bl B TIEPUOAUUECKOM
roTeHLase

2) B KOpmycKy/JsipHOM TIOBe/leHWH 3/IeKTPOMAarHUTHOTO HW3/yueHusi TIpu
MPOXO0XKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Haxok[JeHUM YaCTULIbI Cpa3y B HECKOJIbKMX TOYKax IMPOCTPAHCTBA
O/IHOBPEMEHHO

4) B npoxo/IeHUM MUKPOUAaCTHUI[bI Uepe3 MOTeHI[Ua/IbHbIA Oapbep, Korzia
9HEPTHs YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIIK-1.3.1

Kakue moiBWKHbIE YaCTULbl WM KBa3WYaCTULIbI SIB/ISIOTCS HOCUTESIMU
3apsiza B [OYIIPOBOJAHUKAX?

1) D/1IeKTPOHBI

94 | 2) [IpoToHbI OIlK-1.3.1
3) DNeKTPOHBI U JbIPKU
4) VloHbl

Otsert: 3

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

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpefesisAlOl(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STalbl ()OPMUPOBaHMWS KOMIIETEHLUM, COZlep)KaTcsi B
JIOKa/IbHbIX HOpMaTUBHBbIX akrax ['YAII, persiaMeHTUpPYyHOIMX TOPALOK U TIpOLeSypy
TIPOBeJIeHHs TeKYIIlero KOHTPOJIsl yCIIeBaeMOCTH 1 MPOMEKYTOYHOM aTTecTaljii 00yJaromyxcs
I'YAIL

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




OcCHOBHOe Ha3HaueHWe JIEKIJMOHHOTO MaTepHaja — JIOTUYeCKd CTPOWHOe, CHCTeMHOE,
riybokoe U sicHoe W3/oXKeHHe yueOGHOro marepuana. HasHaueHue COBpeMeHHOW JIEeKIIMU B
paMKax [JUCLIMIUIMHBI He B TOM, YTOOBI TIOMyUMTh BCIO MH(OPMALIMIO 110 TeMe, a B OCBOEHUH
byHAaMeHTalbHBIX  TIPOO/IEM  TUCLIMIUIMHBI, METO/IOB HAy4yHOTO [I03HAHWS, HOBEHIIUX
JOCTIDKEeHUM HayuyHOW MbICTHA. B yueOHOM mporjecce jeKUusi BBITOJHSIET METO/0/I0OTHUYeCKYTO,
OpraHM3alMOHHYI0 ¥ WH(OPMaMOHHY0 (GYHKUWH. JIeKI[UsI pacKpbIBaeT TMOHATUHHBIN armapar
KOHKpeTHOW 00/1acTy 3HaHWs, eé TpoOsieMbl, ZaeT LieIbHOe TpeJCTaBlIeHre O AWCLUIUIVHE,
TMOKa3bIBaeT B3aUMOCBSI3b C IPYTUMH JAUCLIUTTMHAMHU.

[1naHMpyeMble pe3y/IbTaThl DY OCBOEHUH 00YYaIOIIMHCS JTeKIIMOHHOTO MaTepHarna:

- TIoJlyuyeHHWe COBpPeMeHHBIX, IIeJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OTpeJiesisieTCs [jeJIeBOM YCTaHOBKOM K KaXKI0M KOHKPETHOM TeMe;

- TIoJIy4yeHHe OIbITa TBOPUeCKOW paboThl COBMECTHO C IperofiaBaresiem;

- pasBuTHe TIPO(eCcCHOHABHO-JEJIOBBIX  KauecTB, J/OOBM K  TIpeAMeTy |
CaMOCTOSITeJTbHOTO TBOPUECKOT'O MBILLIIEHUS.

- TIOsIBJIEHWE He0OXOIMMOT0 UHTepeca, He0OX0JUMOTO /IS CAMOCTOSITe/TbHOUM paboThI;

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

- HAyuyuTbCsl MeTOAUYecKH obpabaThbiBaTh Marepuan (BbIeNATh TJlaBHble MbBICIA U
TIOJIO’KEeHHsI, TIPUXOJAWTh K KOHKDETHBIM BBbIBOZAM, T[IOBTOPSTb WX B  pa3/IMUHBIX
(hopMyHMpoOBKax);

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

JIeKIIMOHHBIM  MaTepvarl MOXXeT COTpPOBOXKAATHCS — JAeMOHCTpaLyeil C/aiiioB U
WCII0/Ib30BaHMEM Pa3/laTOYHOrO MaTepHvana TPy TIPOBe/IeHNH KOPOTKHUX JIUCKyCCHid 00
0Cc00eHHOCTSIX TIPUMeHeHHs OT/Ie/IbHBIX TeMaTHK T10 JUCLIATIIAHE.

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
= JIeK[UH I10 pa3jesiaM COr1daCHO Tabn. 3 u TeéMaM, COIJ/IaCHO Tabs. 4.

11.2. MeToauueckre yKa3aHUsi [Jisi OOyYarolIUXCsl TI0 TPOXOXKAEHHWIO TPAKTUYeCKUX
3aHATAN
[TpakTHyeckoe 3aHsITHe SIBSIETCSI OJIHOM M3 OCHOBHBIX ()OpPM OpraHM3aluu yueOHOTro
TIpOLIecca, 3aK/II0YaroasiCsl B BBIMOJIHEHUH 00YYaroIIMMHUCS 110/, PyKOBO/CTBOM IIperio/jaBaresis
KOMIlIeKca y4eOHbIX 3aZlaHWi C Le/lbl0 yCBOEHWsI Hay4YHO-TeOpeTHMUeCKHWX OCHOB yueOHOM
JVICLIUTI/IMHBL, TIPUOOpeTeHNsI yMeHUH Y HaBBIKOB, OTTbITa TBOPUECKOH /1esITe/TbHOCTH.
Llesibto MpaKTHUUeCKOTo 3aHSATUS [Jis 00yYarolerocs siBsieTcsi MPUBUTHE 00yJaroLuMCs
YMEHUU 1 HaBBIKOB IPAaKTUYEeCKOU [1esiTe/IbHOCTH 10 U3y4aeMOU JUCLIUIIVHE.
[TnaHupyemMble pe3yabTaThbl TPU OCBOEHUN 00yUaroIIMMCS MPAaKTUUeCKUX 3aHSTHIA:
- 3aKperieHue, yriyOsieHWe, pacliMpeHWe W JeTaju3alysi 3HaHUA TIPH  PelIeHud
KOHKPETHBIX 3a/lay;
- pa3BUTHe T03HABATeIbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/IbHOCTA MBILUIEHHS], TBOPUECKOH
aKTUBHOCTH;
- OB/3JieHMe HOBBIMM MeETOJAMH W METOJWKaMU W3yYeHUss KOHKPeTHOW yueOHOM
JVCLIUTIVHBL;
- BbIpaboTKa CIIOCOOHOCTH JIOTMUECKOTO OCMBICJIEHUS] TIO/yUeHHBIX 3HAHUM ISt
BBITIO/THEHUS 3a/laHu;
- obecrieyeHre PpaIMIOHABHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWBHAYaTbHOW (opM
o0OyueHwusl.

TpeboBaHus K MPOBeJIEHNIO MTPAKTUYECKUX 3aHATUN

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




1. KoBanenko 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., KommkoB E.H., KpekryHoBa W.II., JlaBpoBcKas
H.IL., JIuteunoBa H.H., HoBukosa FO.A., [TIepsymmnHa M.O., ITpununko B.K., Teperjenko I'.B.,
Xonomunos A.H., Llapes FO.H., [lludppun 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., IIpouwkun C.C., PytekoB E.B., Ilapes
FO.H., llludpun b.®. KBantoBas ¢usnka: cOOpHUK 3afau. — 2-e u3f., gom. — CII6.: 'YAII,
2023. -60 c.

Metoyeckie yKa3aHUsI TI0 TIPOBEIEHHMIO KOHTDOJIbHBIX pabOT Ha TMpaKTHUeCKuX
3aHSITUSIX COZIEP)KATCS B CJAeAYHOIUX YyueOHBIX TOCOOHMSX, Tpe/CTaB/lIeHHBIX B OUO/IHMOTEKE
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., Tlpowikun C.C. Mexanuka. KosebaHus ¥ BOJHBIL
TepmoavHamuKa: cOopHuk 3azau. — CI16.: T'YAIL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckasi H.I1., HoBukoBa FO.A., TepeleHKO
I'.B., Iudpun b.®., Ilape FO.H. DnekTpomarHeTri3aM. BonHoBast onTrika: cOOpHUK 3afau s
KOHTPOJIbHBIX paboT o ¢usuke. — CI16.: ['YAITL, 2024. — 54 c.

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

11.3. MeTopuyeckue yKas3aHUsl [ OOYYarOIMXCS TI0 BBINOTHEHWIO 1ab0paTOPHBIX
paboTt

B xoze BbIMOMHEHMsT J/1abOpAaTOPHBIX PAabOT OOyYarOUIUICS JO/DKEH YrayOuTh |
3aKpenuTh 3HaHWsl, MPaKTUUeCKHue HaBBbIKWU, OBJa/leTh COBPEMEHHOW MeTOAMKON U TeXHUKOMN
SKCIIepUMEHTa B COOTBETCTBUM C KBa/JM(HUKALMOHHON XapaKTePUCTUKOW 00ydYarommerocs.
BrbinonHeHne n1abopaTopHbIX pabOT COCTOUT M3 IKCIePUMEeHTaTbHO-TIPaKTUUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeirosiHeHre 1labopaTopHbIX paboT 00ydYaroLUUMCcs SIB/ISIeTCS HEOTbeM/IeMOM uacTbio
W3yuyeHus] [JUCLIMIUIMHBI, OfpefenseMod y4eOHbIM TJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieunBarOLM pellleHHe C/le/lyI0LMX OCHOBHBIX 3a/lau 00yuarolerocs:

- mpuoOpeTeHMe HaBBIKOB WCC/AEJOBAaHWs TPOLIECCOB, SIBJIEHHWH U OOBEKTOB,
M3yuaeMbIX B PAMKax JJaHHOM JUCLUIIIMHBI;

- 3aKpervieHWe, pa3BUTHe M [JeTaau3aliis TeopeTHYeCKUX 3HaHWM, MOy4YeHHbIX Ha
JIeKLUSX;

- To/jy4yeHHe HOBOW MH(GOPMALMK TI0 M3y4YaeMOl AUCLIUIIINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMeM U TpUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBEIEHHIO JIabOpaTOPHBIX paboT
MeTtoiyueckre yKa3aHUsl 110 BBITIOJIHEHWIO J/1a00OpPaTOpHBIX paboT TpHUBEEHbI B

CJIeAyIONIMX TI0COoOusIX, uMerIuxcs B 6ubmoreke I'YAIl B HareyaTaHHOM UM 3/IeKTPOHHOM
BU/JIE:

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

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



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

3. A. B. Koneuisnios, E. H. Kormkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepelteHKo // DneKTpUUeCcTBO U MarHeTH3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnbinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

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

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

6. HoBukosa, FO. A. // KuHeMaTHKa ¥ IWHaAMUKA JBWKEHUS] MasiTHUKOB: J1abopaTOPHbIH
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHOM. Ha kKaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: TepBOe [IOCBSIL|EHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJIeHHOro ordeta. OdopmieHue oTueTa
OCyIL[eCTB/IsieTCsT 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

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

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

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/bHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha iucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX MTPOTOKOJIOB He
JIOITyCKaeTCs1. 3aro/IHeHre MPOTOKOJ1a OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KallW/UIIPHOU WX
resieBoit). Vcronb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO /151 TIOCTPOeHHs Fpa(UKOB
u cxeM. [lo 3aBepuieHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s13aTesIbHOM TIpOBEpKe
rpernoziaBaTesieM C MOoCaeyHIIUM [T0IyYeHHeM ero MO/ ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

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

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

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHabHast
WY 371eKTprUYecKast cxeMa (0e3 fieTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (¢opMysbl. YKas3blBalOTCSI M HYMEpYIOTCS BCe MaTeMaThdecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKY IMIMMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. POpMyJibl, UCIIO/Ib3yeMble s
BBIUKC/IEHUS TTOTPEIIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IeHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYecKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie TabaulLl ¢ cob/Tr0/ieHreM TpaBU/l OKPYTJ/IeHUS U yKa3aHUeM 3Havalux [udp.

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

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OPMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKMX U C/IyUalHbIX TIOTPELIHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3ybTaThl U IPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/TMUMH.




7. Tpaduku. I'padwky BBIOMHSIOTCS HAa MWIUIMMETPOBOM Oymare wmd C
WCTIOb30BaHUEM  CIelIMaM3UPOBAHHOTO TPOrPaMMHOTO  obecrieueHusi C  ToC/aeyroLei
pacnieyatkoii Ha Oymare ¢opmara A4. Kaxgeii rpadmk [go/DkeH ObITH MPOHYMEpPOBaH U
nogmcad. O6si3aTe/IbHBIMU TPeOOBaHUSMU SIBIISIFOTCSI:

- TIoAmucH oceli (C yKa3aHWeM e[JMHUL U3MepeHusi);

- Ha/juuue KOOP/WHATHOW CeTKH;

- HaHeCeHHe BCeX SKCIepUMeHTa/IbHBIX TOUeK 1 anNpOKCUMUPYIOLMX MIPSIMBIX;

- oroOpa)keHHe ZI0BepPUTE/IbHBIX MHTEPBAJIOB (TIOTPELIHOCTe) /il O[HOW WA HeCKOJIbKUX
TOYeK.

8. 3akmoueHre U BbIBOAbL. DOpMy/IMpyeTCs WTOTOBBIA pe3yabTaT paboTbl —
3alMChIBAIOTCSl BCe TMIO/Iy4YeHHble 3HaueHust C Y4éToM mnorpemHocTed. OcCyiecTBiseTcs
CpaBHEHWe TIOYYeHHBbIX [JaHHbIX C TabAMUHBIMU  (CTIPaBOUHBIMH) 3HAUYEHHUSIMU WU
TeOpeTUUeCKMMU pacueTaMd. IIpy HammuMy 3HAUWUTENBHBIX PACXOXK[EHWUM TPUBOJUTCS
¢usnueckoe 0OOCHOBaHME WX TPUUMH. ECIM pacuéTbl MPOBOAWINCH pasHbIMH MeETOJaMH,
HEoOXOZMMO JIOTIO/THUTE/IEHO CPAaBHUTH DPe3y/bTaThl, MOAy4YeHHbIE 3THMH MeTojaMd. BbIBOZ
JIOJDKEH CTPOTr0 COOTBETCTBOBATH 3asiBJIEHHOM L{e/id pabOoThl.

TpeboBanus K oopmIeHHIO OTYeTa 0 labopaTopHO# paboTe

Otuétr 0 nabopaTopHOU paboTe TpesOCTaB/sIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM  W3MepeHWH, TIOAMNMCAHHBIM TIperojiaBaTesieM, a TaKxke
HarevyaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil J0/KeH COZlepyKaTh:

- T1O7HOe HauMeHOBaHWe U HoOMep JjabopaTopHOil paboTbl B COOTBETCTBUU C
METO/IUUEeCKUM Mocoburem;

-  ®.U.0O. obyuarorierocsi, HomMep aka/[eMUUeCKOU IpyTIIbI;

- ®.N.0. npenojasare/s;

- CBOAHYI  Tab/WIly TeXHUUeCKWX  XapaKTepUCTUK  HCMO/b3yeMbiXx  MpubopoB
(HamMmeHoOBaHWe, paboumMii [Wana3oH, KIacC TOYHOCTH, IieHa JefeHusi, TpubopHast
MOTPELLHOCTb);

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHuH;

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

TutynbHelid  UCT  odopMmsieTcsi  COriacHO  TpeboBaHUsM, pa3MeléHHBIM  Ha
opurmansHoM caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTeslbHOM TOpsiIKe
JIOJDKEH COJZleprKaTh:

- HaWMeHOBaHWe AWCLWIIIVHEI;

- TIO/THOe Ha3BaHWe U HoMep PaboThbl B COOTBETCTBUU C yueOHO-MeTo[uueCcKUM 1ocooueMm;

- ®.1.0. npeniofaBaTessi ¥ 00yJaroIIerocs;

- HOMep yueOHOM TPYTIIbI;

JlaTy 3alUThL

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

B x0/1e BBITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET pabOoTy IM0
3aIaHUI0 M TIPU METOJMUeCKOM PYKOBO/ICTBe TperojiaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyvaroUmxcsi 1O 3a04HOM (opMe OOyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PaboOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISI YCTIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBLIMIOJIHEHHS] CaMOCTOSITe/IbHOM PaboThl y oOyuaroierocsi popMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISieT eMy pa3BUBaThb yMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHIA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOJYYUTh HABBIKUA TOBBIIEHHUS
1po¢heCCHOHATLHOTO YPOBHSL.



MeTouueCcKUMH  MaTepuajiaMH,  HarpaB/sIOI[UMA  CAMOCTOSTE/IbHYHO  paboTy
00yuaro[uXcs SBJISIOTCS:

- yueOHO-MeTOAMUYECKUI MaTepuas 1o AUCIUTUINHE;

- METOZMYECKHe yKa3aHWs I10 BBITIOJTHEHHUIO TIPAKTHUECKHX paboT;

- MeTOAWYeCcKHe yKa3aHWs I10 BBITIOJTHEHHUIO Tab0pPaTOPHBIX paboT.

11.5. Meroanueckue ykKa3aHus [jisi OOyuyarOIIUXCS T10 TPOXOXKAEHWIO TEKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

Tekyluii KOHTPO/Ib YCIIeBaeMOCTU TMpeAyCMaTpyBaeT KOHTPOJIb KauecTBa 3HAHUM
00yuaroIrXCsl, OCYIeCTB/IsieMbIli B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JUCLIUTIIUHBI.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJIsI OTHOCSITCS: YCTHBIM OINpPOC Tpero/iaBaTesem
Ha JIeKIIMOHHBIX 3aHATUSAX, TECTHPOBaHWe, 3allldTa OTUETOB MO JabopaTOpHbIM paboTam.
MepornpusTe TeKylero KOHTPOJ/Sl MPU3HAETCsl YCHelIHO TMPOWJEeHHbIM MpPU YCIOBUW CllauMd
oOyyJaromyMcss Ha MOMEHT TIpOBefleHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHBIX
paboT, a TakKe TIPOXOXKAeHUs TecTUpoBaHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoryecsi, UMeOIIMe aKaJeMUUYeckKyr 3aZIo/DKeHHOCTb BC/Ie[CTBHE TPOITyCKOB
3aHATH 0€e3 yBa)KUTe/NbHOW TIPUUMHBI WM HEYZOBIeTBOPUTE/ILHBIX DPe3y/IbTaTOB 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/auddepeHLIMpOBaHHOMY 3aueTy 10 yueGHOW [JUCLUIIMHE BO BpeMsl MPOXOXKAeHUs
MPOMEXXYTOUYHOM aTTeCTalyu.

11.6. MeTtoanueckue yKa3aHUs i OOyUarOL[UXCs TI0 TTPOXO’KAEHUI0 TIPOMEKYTOUHOMN
aTTecTaLyu.

[lpoMexxyTouHast ~ arTecTauysi  OOyYarOIUXCS  TpeAyCMaTpuBaeT  OLleHMBAHUE
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/bTaToB 00yueHUs Mo AucLuruiiHe. OHa BK/IIOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUH, TOMy4YeHHBIX OO0ydJaroluMmcs B Tipoliecce
M3yuyeHus: BCel JVCIUTUIMHBI WM ee YacTH, HaBbIKOB CAMOCTOSITE/TbHOM paboThl, CrtocOOHOCTH
NPUMEHATb UX /I pelleHdst MpakTUYeCcKuX 3a7iau. JK3aMeH, Kak MpaBW/Oo, MPOBOAUTCA B
Mepuo/;, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOPOLLO», «yI0BIETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.

- guddepeHIMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIMMCcs TIPU W3yUeHUM JUCLIMIUIMHBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-MCCIe0BaTebCKUX PA0OT U TIPOXOXK/|€HUH MPAKTHK C aTTeCTALMOHHOMN OL|eHKOU
«OTJINYHO», «XOPOLIO», Y[ OBJI€TBOPUTEIbHO», «HEY/|OBI€TBOPUTETBHO.

YcoBus nonyyeHus onycka K MPOXOKJEHHI0 TIPOMe)XKYTOUHOM aTTecTaljui yKa3aHbl B
nyHkTe 11.6.2. ganHoi PTI/.

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

PernameHT mipoBefieHHs TeKYLero KOHTpOJIS, IIPOMEXYTOUHOM arTecTaluu |
OL|eHMBaHMsI 00yUarOIMXCs PeTy/TUpPYyeTCs JIOKaIbHbIM HopMaTHBHBIM aktoM CMK 3.76 T'YATI,
a Taxxke [TonoxxeHneM o Moy ibHO-peliTiHroBoM cucreme (MJO I'YAIT CMK 2.77).

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

- MakcuManbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripezienieHue 6a/I0B 10 BU/laM yueOHOM flesiTe/IbHOCTH onucaHo B Tab1. 20);
- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.
Tabnura 20 — PacnpesienieHrie 6asioB TEKYILEro KOHTPOJIsI
| Ne | Bup yuebHoI1 fesiTeIbHOCTU | MaxkcumaneHblii 6asnn |




1 | JlabopaTopHbie paboThbI 40
2 | TIpaktuueckue paboThbl 20
3 | TectupoBanue B cucteme LMS I'YAII 10

Wroro: 70

11.6.2. YcoBus fonycka K IPOMeXyTOYHOM aTTeCTaljuu.

OOb6s13aTelbHBIM YCIOBHEM /IS TIOJIyueHUsl IOMycKa K 3k3ameHy/anddepeHLIPOBaHHOMY
3a4éTy SB/SETCS YCIellHas cAada He MeHee 75% /abopaTOpHBIX M TIpaKTWYeCKHWX pabor, a
TaKKe TIPOXOXKJeHue TecTupoBaHus B cucteme LMS T'YAII c oOlLleHKOM He HIKe
«yZ[OB/IETBOPUTE/IbHO». JIWlla, He BbLINO/HUBIIKE [aHHbIe YC/IOBUs, He [OIyCKarwTCsd K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCd MMEHLIMMU aKaJeMUUYecKyr 3a/l0/DKeHHOCTD,
KOTOpYI0 HeOOX0AUMO yCTPaHUTh B yCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 MOy4eHust UTOTOBOM OLIeHKHU «X0polo» Ui «OTauuHo» obyyaroluiics 0bsi3aH:

- BBIMO/HUTE ¥ 3aUTUTH 100% s1ab0paTOpPHBIX U MPaKTHUeCKUX paborT;
- Habpartb He MeHee 5 6auioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHUpOBaHWe B cuctemMe LMS
I'YAIL

[Ipy HeBLIMIOHEHUM XOTsi ObI OHOTO W3 JAaHHBIX YCIOBHN MaKCHMaJbHasi UTOrOBast
OL|eHKa, HEe3aBHCHMMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHPOBAaHHOM 3auéTte, He
MOJKeT IPeBbILIAaTh «Y JOBI€TBOPUTE/ILHO.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /Ba TeOPeTHUeCKHX BOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiioB Kak/bl) ¥ OAHY pacuéTHyIO 3ajauy (OLleHuMBaeTcs MakcumyMm B 10
6annoB). VToroBasi orjeHKa 1o AUCLMITTMHE (HOPMHUPYETCS TyTéM CyMMHPOBAHUSI CEMeCTPOBBIX
Y 9K3aMeHallMOHHBIX 0a//loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMUYecKylo —LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

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

WTorosasi cymma 6asiioB OneHka
85—-100 «OtnyHo» (5)
70 — 84 «Xopoiio» (4)
55—-69 «Y IOBJIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnersoputenbHo» (2)
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