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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— rmporpaMMmy 0OakajaBpuiaTta TII0 HampaB/IeHWIO TOATOTOBKW/ —crienyansHocTH  27.03.05
«/lHHOBaTWKa»  HampaBleHHOCTW/crelUanu3auud  «/HHOBaLMM U TEeXHOJOTMYeCKUM
MeHe>KMeHT». [IuciuriinHa peanusyetcs: Kadeapoit «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
T0JI0)KEeHUH, 3aKOHOB U MeTO/IOB B 00/1aCTU MaTeMaTHUKH, eCTeCTBEHHBIX U TeXHUUEeCKHUX HayK»

OIIK-2 «CriocobeHn ¢opmynrpoBath 3aiaudl TpodecCHOHaNbHON /IeATeIbHOCTH Ha
OCHOBe 3HaHWW TPOPUIBHBIX pa3/ie/ioB MaTeMaTHUYeCKUX, TeXHUUeCKMX M eCTeCTBeHHO-
HayUHbIX AUCLIATIIMH (MOAYIei)»

Cofep>kaHe IMCIMTUIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBsI3aHHBIX C MpobieMamu
obrrier Gpu3uKy.

[periojjaBaHyie JUCLIMIUIMHBI TIpeJlyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOro mpotiecca: JieKi[uH, jabopaTopHble pabOThI, MPaKTHUECKUe 3aHITHs, CAMOCTOSITe/IbHAsK
paboTa oOyuatroIrierocs.

[TporpaMMoil [WCLMIUIMHBI TPeAYyCMOTPEeHbI Cefylole BUbl KOHTPOJS: TeKYyL[UH
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5Kk3ameHa (1 cemectp),
nvddepeHIIMpOBaHHOTO 3auéTa (2 ceMecTp), 9K3ameHa (3 cemecTp).

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

S13bIK 0OyUeHuUs 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.
Tabsmija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHANKATOPOB UX IOCTVKEHUS
Kozgu
Kareropus (rpynmna) Ko/ 1 HaumeHOBaHWe WHWKATOpa
HalMeHOBaHUe
KOMITeTeHIUU JIOCTVKEHUS] KOMITeTeHI[UH
KOMITeTeHLIUU

YK-2 Cniocobex
OTIpe/IeNIATh KPyT
3a7lau B paMKax
TOCTaB/IEHHOM 1]e/Tn
Y BeIOMpATh

OITUMaJ/IbHbIe YK-2.3.1 3HaTh BHU/JbI PECYPCOB U
YHuBepcanbHble

Croco6bl UX OrpaHUueHUs [1JIs1 pelleHUs] I0CTaBIeHHbIX
KOMITeTeHIUU

pellieHusi, UCXO/is U3 | 3a/au

JIelCTBYIOLLIUX

TPABOBBIX HOPM,

HMMEOLUXCS

pecypcoB 1

OorpaHUYeHuM

OIIK-1 Cniocoben OIIK-1.3.1 3HaTh OCHOBHELIE MOJI0XKEHMS],

aHa/M3UpoBaTh 3aKOHBI U METO/Ibl €CTeCTBEHHbIX HAayK U

3ajaun MaTeMaTUKU

npodeccuonanmpHON | OIIK-1.Y.1 ymeTh npuMeHsiTh 6a30BbIe

JlesiTe/IbHOCTU Ha eCTeCTBeHHOHayuHble ¥ MaTeMaThuecKre

Oo61enpodeccroHaibHbIE .
OCHOBe TIOJIO)KEeHWH, | 3HaHUS [|jis pelleHus 3a/1au

KOMIIEeTEeHIUH .
3aKOHOB M MeTO/]0B | MpodeccroHaIbHOM /1eTe/IbHOCTH
B 006/1acTH OIIK-1.B.1 BafeTh HaBbIKAMU PELIEHUS
MaTeMaTUKH, ripodeccroHaIbHBIX 33/jau Ha OCHOBE
€CTeCTBeHHbIX U 6a30BbIX eCTeCTBeHHOHAyUHbBIX U
TeXHUYECKUX HayK MaTeMaTUYeCKUX 3HaHUU
Oo6menpodeccronanpHbie | OTTK-2 CriocobeH OITK-2.3.1 3HaTh TipodUIbHBIE pa3/ebl
KOMIIeTeHLIU dhopMypoBaTh MaTeMaTUUeCKUX, TEXHUUeCKUX U
3ajaur eCTeCTBeHHO-HayUYHbIX JUCLUTUIMH
npodeccroHanbHoi | OIIK-2.Y.1 yMeTb NpUMeHsITh U3BECTHbIE
JlesTeTbHOCTU Ha MeTO/Ibl pellieHus 3afiau MpodeccroHaTbHOM
OCHOBe 3HaHUM JlesATeJIbHOCTH
MpoUIBHBIX
pasziesioB

MaTeMaTHhu4eCKux,




TeXHUYECKUX U
€CTeCTBEHHO-
HayUHBIX
JTACITUTTAH
(Mopyieit)

2. Mecto gucuurivHel B cTpyKrype OI1

HOucnuruiiHa MoXkeT 6a3UMpOBaThCS Ha 3HAHMSX, paHee NMPUOOPeTEHHBIX 00yUaroL[UMHUCS

TIPU M3Y4YeHUH CelyIOLMX AUCLIATIIVH:

- «MaremaTrka. AHAIUTAYECKas reoMeTpHs U JIMHelHas anredpay,

- «Maremarrka. MareMaTUYeCKHUA aHaIN3»,

- «Marematrka. Teopus BepOSITHOCTeM ¥ MaTeMaThuecKas CTaTUCTHKA».

3HaHI/IH, IMOoJiy4yeHHbIe IIpU KM3YYE€HHKU MdTepHaid AaHHOﬁ AUCLHUIVIMHBI, MMEKT KaK

CAMOCTOATE/IBHOE 3HaU€HKEe, TdK M UCITOJIb3YIOTCA IIPU U3yUeHHWU APYTUX OUCLIUITIINH

- «DJIeKTDOTeXHUKA»,

- «MaTepuajioBeJieHHE,
- «DJIeKTDOHUKa»,

-  «MexaHUKa»

3. O6bem U TPYJ0eMKOCTb AUCLIUTITHHBI

IanHble 00 00IieM oObeMe AWCIUIUIUHBI, TPYJOEMKOCTU OT/e/bHBIX BUZIOB yueOHOM
paboThI 10 JUCLIUITIHHE (M pacIipeZieieHre 3TOH TPYJOeMKOCTH 10 CEMEeCTpaMm) Tpe/iCTaB/IeHbl B

Tabswiie 2.

Tabsuija 2 — O6beM U TPYA0EMKOCTh AUCLIATITMHBI

TpyZoeMKOCTb IO ceMecTpaM

Bu yueOGHO# paboThI Bcero Nol No2 No3
1 2 3 4 5
O6was mpyo0oémKocmb OUCYUN/IUHBI, 13/ 468 6/ 216 3/ 108 4/ 144
3E/ (4ac)
M3 HUX uacoe npakmuyeckoli n0020moeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekunu (JI), (gac) 102 34 34 34
ripakTrueckue 3aHsTus (I13), (yac) 51 17 17 17
nabopatopHsie pabots (JIP), (vyac) 51 17 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uac) 90 54 36
CamocmosimenbHasn paboma, Bcero (4ac) 174 94 40 40
. JK3.,
Buo npomedcymouHoli ammecmayuu: 3auer,
mdod. 3auet, sk3ameH (3auet, Judd. 3ay, ’Zilzi)cb' OK3. ’H;(zd)' OK3.
>6) S |

4. Copep>kaHue JUCLIUTIIAHBI
4.1. PacrnipegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI MO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3zesnibl, TeMbI JUCLIMIUIMHBI ¥ UX TPY/J0EMKOCTb MPHUBeleHbI B Tabuie 3.

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

Pa3pernbl, TeMbl AVCLIATUIMHEI

Jlekuu
(uac)

3
(gac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Cemectp 1




Pazgen 1. Pusnueckue 0CHOBBI MeXaHUKH.
Tema 1.1. OyieMeHTbI KUHEMaTHKH.
Tema 1.2. [luHaMyKa MaTepyaJbHOU TOUKU U
TIOCTYTIATe/ILHOTO IBM)KEeHUST aOCOJTFOTHO TBEPZOTO
Tesa.
Tema 1.3. 3aK0OHBI COXpaHeHUsI B MeXaHUKe.
Tema 1.4. [luHaMMKa BpalllaTe/IbHOTO JABUKEHUS
abCOMIOTHO TBEPZOTO TeJia.
Tema 1.5. TaroreHue. JneMeHTbI TEOPUX TOJISI.
Tema 1.6. PesiATUBUCTCKasA MeXaHUKa.

11

31

Paspen 2. Kosie0aHus U BOJIHBI.
Tema 2.1. 'apmoHUYecKre KomebaHusl.
Tema 2.2. 3aryxaroiiye KosebaHusl.
Tema 2.3. BoIHY>KieHHbBIe KOeOaHusl.
Tema 2.4. Yipyrue BOJIHBI.
Tema 2.5. [IpuMeHeHre $HU3UKKU Ko/leOaHUI U BOJTH B
TeXHUKe.

11

31

Pa3fien 3. OCHOBBI MO/IeKY/IAPHOH (U3NKHU U
TepMOJAMHAMMKH.
Tema 3.1. MonekynsipHO-KUHETUYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOZIMHAMUKH.
Tema 3.3. PeasibHble rasbl.
Tema 3.4. [IpyMeHeHre MOJIEKYISIPHOU (PU3UKU U
TepPMO/JMHAMUKHY B TEXHUKe.

12

32

Wtoro B cemectpe:

34

17

17

94

Cemectp 2

Pazpen 4. DeKTpocTaTHKaA M 3aKOHBI IOCTOSTHHOL'0
TOKa.
Tema 4.1. DyieKTprUeckoe 1oJjie B BaKyyMe.
Tema 4.2. JyieKTprUYecKoe 1oJjie B JU3/IeKTPUKaX.
Tema 4.3. TIpoOBOAHUKM B 3/1IEKTPOCTAaTUUECKOM T10JI€.
Tema 4.4. OHeprus 3/1eKTPUUYECKOTO MOJIS.
Tema 4.5. [ToCcTOSIHHBIN 371€KTPUYEeCKU TOK.

11

13

Pa3pgen 5. MarneTusm.
Tema 5.1. MarHuTHoOe 1ojie B BaKyyMe.
Tema 5.2. Dy1leKTpOMarHuTHast UHAYKLUA.
Tema 5.3. MarHuTHoe 110/1e B Bell|ecTBe.
Tema 5.4. OcHOBBI Teopur MakcBesuia st
3/IeKTPOMarHUTHOI'O T0JIsl. D/IeKTPOMarHUTHbIE BOJTHBI.
Tewma 5.5. [IpymMeHeHVe MarHeTU3Ma B TEXHUKE.

11

13

Pa3pgen 6. OnTHKa.
Tema 6.1. VInTepdepeHnnus cBeta
Tema 6.2. Indpaxius cBeta.
Tema 6.3. BzaumogencTBre 3/1eKTpPOMarHATHBIX BOJIH C
Bel|eCTBOM.
Tema 6.4. [Tonsspusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTUKU B TEXHUKE.

12

14




I/ITOFOBceMeCTpe:| 34 | 17 | 17 | | 40

Cemectp 3

Pa3zpgen 7. KeanToBas onTHKaA.
Tema 7.1. TerioBoe ¥ JFOMUHECLIEHTHOE U3JTyYeHUe.
Tema 7.2. ®oT03QeKT 1 ero npuMeHeHHe.
Tema 7.3. Oddekt KomnToHa. 11 6 6 13
Tema 7.4. EJVHCTBO KOPIYCKYJISIDHBIX U BOJTHOBBIX
CBOWCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. OnTrueckast TMPOMeTpPUS.

Pa3pen 8. DyiemeHTHI KBaHTOBOM (PU3MKH aTOMOB,
MOJIEKYJI M TBepPABIX TeJl.
Tema 8.1. Teopust atoma Bogopoza o bopy.
Tema 8.2. KopnycKy/isipHO-BOJIHOBOH Ayaii3M CBOWCTB
BelecTBa. BosHel fie Bpoiins.
Tema 8.3. CooTHoIlIeHHe Heompe/ie/IeHHOCTel
Iefizenbepra.
Tema 8.4. BonHoBast GyHKLMS U ee CTaTUCTUUeCKUN 11 6 6 13
CMBICII.
Tema 8.5. Ob1iee ypaBHenue IlIpesuHrepa. Y paBHeHue
[IIpeauHrepa AJ1s1 CTaLMOHAPHBIX COCTOSTHUM.
Tema 8.6. Pertenuie ypasHenus Illpeaunrepa ais
MIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DnemMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKYI.

Pa3pen 9. ®u3uka aToMHOro0 sijpa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. Pajyi0oakTHBHBIN pacrmaj,. 12 5 5 14
Tema 9.3. fliepHble peakiuu.

Tema 9.4. DyieMeHTapHble YaCTULIbL.

WToro B cemecTpe: 34 17 | 17 40

Wroro | 102 | 51 | 51 0 174

[lpakTyeckass TIOJTrOTOBKA 3aK/IKOYaeTCsl B  HEMNOCPeJCTBEHHOM  BBIIIOJIHEHUU
00yyJaroIMMHCS ~ OTpefie/IeHHbIX  TPYAOBBIX  (PYHKIMH,  CBA3aHHBIX C  Oyzaymei
npodeCCHOHAIBHOM [1esITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIeKL[MOHHBIX 3aHSITHUM.
Copiep>kaHuie pa3/ie/ioB U TeM JIEKLIUOHHBIX 3aHSITUI TIPUBEeZIeHO B Tabsmiie 4.

Tabsmiia 4 — CofepkaHue pas/ieioB v TeM JIEKLIMOHHOTO IIUK/Ia

Howmep pa3zena HasBaHue 1 cofiep>xaHue pa3/iesioB U TeM JIEKIIMOHHBIX 3aHSATHH

Pasnen 1. dusuveckre 0CHOBbI MEXaHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopaenu B MexaHuke. CucTeMa
oTrcueta. KuHemaTuka ABW)KeHUs MaTepuasibHOM TOUKM. OCHOBHas 3ajjaya
KMHeMaTUKU MaTepuaJibHOM TOUKW. TpaeKkTopus, [AJWHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynatesnbHOe M BpalljaTe/bHOE ABMXXEHHE.
YckopeHue U ero cocrapsitole. HopmasibHOe 1 KacaTe/ibHOe YCKOPeHMUs.
YrioBasg CKOpPOCTb W YrjioBOe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUMH TIPU BpalllaTe/TbHOM IBW)KeHUH.

Tema 1.2. JluHamMuka mamepudibHOU MOYKU U NOCMynameabHO20




osuiceHust abconromHo meépoozo menda. OCHOBHBbIE TIOHSITHSI JUHAMUKU:
Mmacca, UMITy/bC Tena, cuia. [lepBbiii 3akoH HbroToHa. VHepruanbHble
cucteMbl oTcuéta. Bropoi 3akoH Herorona. Tpetuit 3akoH HeroToHa.
[TpuHuMn oTHOCUTeNbHOCTU ['anmunes. Cusbl: yrnpyrue CWiIbl, CHJIBI
TpeHus1. [IpakTnueckoe nprMeHeHue 3ak0HOB HeroToHa. OCHOBHas 3a/ava
JUHaMMKU MaTepuanbHOW Touku. [ToHsiThe abcomoTHO TBEPAOro Tera.
Lleutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Tejla
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSOIUeCs: BeJIMUVHBI.
Kunernueckass  sHeprus. MexaHuueckass pabora U MOIIHOCTb.
KoHcepBaTtvBHBIE  CWIbl. 3aMKHYTble M He3aMKHYTble  CHUCTeMBI.
[ToreHuanbHast 3Heprus BO BHelIHeM I1oJie cuil. IloTeHluanbHas sHeprus
B3auMoZencTBus. CBs3b MexJy TNOTeHLMaJbHOM 3Hepruer U 1osem
KOHCEepPBaTUBHBIX CWI. 3aKOH COXpaHeHHsi MeXaHWYeCKOM SHepruu.
OHeprusi ympyrol paedopmManu. YC/IOBUSI PaBHOBeCHUsT MeXaHWYeCKOM
CUCTeMbl. 3aKOH COXpaHeHus umiyJ/bca. CoypapeHue ByX Tell.

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

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

Tema 1.5. Tacomenue. SnemeHmbl meopuu nosi. 3akoHbl Keriepa. 3akoH
BcemMupHoro TtaroreHus. Cuima Tsokectu M Bec. Hesecomocts. Ilose
TATOTEHUsI 1 ero HamnpsbKeHHOCTb. PaboTta B mosie TsroteHus. IloTeHman
nonig TAroteHus. Kocmumueckue ckopoctu. HenHeprmanbHble CHCTeMBI
orcuera. CU/Ibl MHEPLIUH.

Tema 1.6. Peasmusucmckas mexaHukd. IlocTynaTel crieqanbHOM TeOpUU
OTHOCUTEJIBHOCTU. JIOpeHLI0BO COKpalljeHue [AJIMHbl CTep)KHs. OCHOBBI
pDeNAITUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBAapHMaHTHOCTH.
PenatuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JvHamMuKU. KrHeTnueckass 5Heprusi pensiTUBUCTCKOM 4YacThllbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiebaHus ¥ BOJTHBI.

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

Tema 2.2. 3amyxarwowue konebaHus. CrnoxkeHre TrapMOHHUYECKUX
KosiebaHM{ OJHOTO HarpaB/ieHHWsT W OJWHAKOBOW uacTOThl. bBueHwus.
Cro’keHHe B3aMMHO TepreHIUKYISpHBIX Kojebanuid. JuddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX KojeOaHUH U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATYAa U (a3a BBIHY>KIE€HHBIX
Konebanuii. Pe3onaHc. /luddepeHinasbHOe ypaBHEHHE BBIHYKAEHHBIX
KonebaHuii W ero peileHde. BosiHOBBIe Tiporiecchl. IIpofo/nbHbIE |
rornepeyvHble BOJTHBI.

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

Tema 2.5. IpumeHeHue ¢usuxku KonebaHutl u 6onH 8 mexHuke. IIpuMepbl




npuMeHeHust GU3UKU KosieDAaHWH M BOJTH B TEXHHKE.

Paznen 3.

OcHOBBI MOJIEKY/IAPHOH (DM3MKH U TePMOJUHAMHUKH.

Tema 3.1. MonekynsipHo-KUHemu4eckass meopusi UOeanbHbIX 2a308.
CraTucTUueCcKuid U TepMOJAWHAMHUYeCKu MeTofbl. OMNbITHble 3aKOHbI
WjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHpeneeBa. OCHOBHOe
ypaBHeHHe MOJIEKY/IIPHO-KMHEeTUYEeCKOW TeOpUM HjeanbHbIX ra30B. 3aKOH
MakcBesia 0 pacripefie/ieHUd MOJIEKYJT WeabHOro rasa 1o CKOpOCTsSM U
SHEprusiM  TeIUVIOBOro  JBWkKeHusi.  bapomerpuueckas  ¢opmyrna.
Pacripepenenvie BonbipmaHa. CpefjHee UMCIO CTOJKHOBEHWW W CpeJHSS
InuHa — cBobosHoro mpobera  MosieKysn.  OmnbiTHOe — 0OOCHOBaHHE
MOJIEKY/ISIPHO-KUHETUUeCKON TeOpUH. SABnenus repeHoca B
TepMOJIMHAMUUECKMX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTofbl ero
rosiyueHusi. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHoebl mepmoOuHamuku. Yucio cremeHed CBOOOABI
MOJIEKY/Ibl. 3aKOH paBHOMEDHOrO pacripefie/ieHUs] SHeprUy I0 CTereHsM
cBoOobI MoJiekys. IlepBoe Hauaso TepMoAWHaMHKH. Pabora rasza mipu
nu3MeHeHnu ero obwema. TerutoemkocTh. [IpumeHeHMe TiepBOro Hauasa
TEePMO/JIJMHAMUKU K H3o0mpolieccam. AnuabaTtHbiii riporjecc. [ToUTpOITHBINA
nporiecc. ObpaTuMble U HeoOpaTHUMble Tpoliecchl. 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)KMOJIEKY/IIPHOTO ~ B3aUMOZIEMCTBUSL. YpaBHeHUe BaH-gep-Baanbca.
N3orepmel BaH-ziep-Baanbca v ux aHanu3. BHyTpeHHS 3Heprus
peanbHOro rasza. ekt >xoyns-TomcoHa. CxKmxeHUe 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. [IpuHomn cyneprnosunuun
snekTpoctatuyeckux mnosier. I[lonme punonsa. Teopema TI'aycca pand
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ['aycca k
pacyeTy HEKOTOPBIX 3JIEKTPOCTaTUUECKUX T0Jiei B Bakyyme. LIupkyisiuys
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuman
3/1eKTPOCTaTUuyecKoro rovisg. HarpsskeHHOCTb Kak rpaZiueHT IOTeHLyaa.
OKBUIIOTeHLMa/IbHbIe TOBEPXHOCTU. BhIuncieHne pa3HOCTH MOTeHLUa/IoB
T10 Harps’KeHHOCTH TI0JIS.

Tema 4.2. Dnekmpuueckoe nosne 6 OusneKmpukax. TUmbl AU3I€KTPUKOB.
[Tonspusanus aus1eKTpyUkoB. Ilossspy3oBaHHOCTb. HanpsykeHHOCTS 110715 B
JUBJIeKTpUKe.  JyekTpuueckoe cmeleHve. Teopema Taycca s
3/1eKTPOCTaTUYeCKOro 10/l B AU3JIeKTPUKe. Y C/I0BUS Ha IpaHulle paszesa
[IBYX IU3JIEKTPUYECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZJUHEeHHOr0 TPOBOJHUKA. KOHAeHCcaTopel. DHepPrusi CUCTeMbl 3apsi/oB,
yeZJMHEeHHOI'0 [IPOBOJHUKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 31eKmMpu4ecko20 nos. DNeKTPUUeCKuil TOK, CUla U
IUVIOTHOCTb TOKAa. CTOpOHHMe CU/bl. OJIeKTPOABUWXKYIAsS Cula U
HarpsbkeHue.

Tema 4.5. TlocmosHHbili  31ekmpuueckuti mok. 3akoH  Owma.
ConpoTHB/IeHHE TTPOBOJHUKOB. PaboTa ¥ MOIIIHOCTb TOKA. 3aKOH JIKOyisi-




Jlenua. 3akoH Oma [ HeOJHOPOJHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LeMei.

Pazpgen 5.

MarseTusm.

Tema 5.1. MaeHumHoe nose 6 6akyyme. MarHWtHoe T1I0Jie U €ero
XapakTepucTuku. 3akoH buo-Casapa-J/larylaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHMTHOro Tio/iss. 3akoH Awmmepa. BsaumopeiicTBue
rapasijieJibHbIX TOKOB. MarHutHasi NOCTOSIHHag. EVHUWIEI MarHATHOU
WHAYKLUMA W HaNpsOKeHHOCTH MAarHUTHOrO Mojss. MarHutHoe moJjie
JBIDKyLerocsi 3apsifia. 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 WHAYKLUU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieH1IO TIPOBO/IHUKA W KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazHumHas uHOyKyus. $IBjieHUWe 3/1IeKTpPOMarHUTHOM
uHAayKurK (onbiTel Papazes). 3akoH dapajess U ero BbIBOJ M3 3aKOHA
COXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHUTHOM IMoJjie. Buxpesble
TOKM (TOKM DPyKo). HAYKTHBHOCTH KOHTYpa. CamouHAyK1usA. ToKu mpu
pasMbIKaHUM U 3aMblKaHWU Lenu. B3aumHas unaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO TT0JIAL.

Tema 5.3. MacHumHoe none 6 e8eujecmge. MarHUTHbIE MOMEHTBI
3JIGKTPOHOB ¥ aroMoB. [lua- ¥ mnapamarHetusMm. HamarHuueHHOCTB.
MaruuTHoe mojie B BellleCTBe. Y(IOBUS Ha TIpaHuWLe 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 mazHemusma 6 mexHuke. IlpuMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeTr3Ma B TeXHUKeE.

Pasznen 6.

Omnruka.

Tema 6.1. MHmepgepenyus ceema. Pa3puTue TpejcTaBlIeHUN O MpUpo/jie
cBeta. KorepeHTHOCTb UM  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Wntepdepentivs cBeta. Metoasl HabmogeHUss WHTep(epeHLMH CBeTa.
WuTepdepeHivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLnn
CBeTa.

Tema 6.2. Juppaxkyus ceema. Tlpuniun I'oiireHca-dpenesns. MeTo[| 30H
®peneris. [IpssmonuHeliHoe pacripocTpaHeHue cBeTa. Judpakius @peHens
Ha Kpyr/ioM otBepcTuM u aucke. udpakiusi @payHrodepa Ha OJHOU
menu. Hudpakims @payHrodepa Ha [JudpaKIMOHHON  pellleTke.
[TpocTpaHcTBeHHasi  pelleTka. Paccesiiue cBeta. [udpakiusi Ha
npocTpaHcTBeHHOU peretke. @opmyna Bysnbda-bparros. Pa3pematorias
CrocobHOCTh onTHUeckux nprubopos. [ToHsATHe 0 TosTorpadum.

Tema 6.3. Bzaumoolelicmgue 31eKMpPOMA2HUMHbIX 80/H C 8elWjeCmeoM.
IMucnepcust cBeTa. DIeKTPOHHasi Teopus fucrnepcyy cgeta. [lorsoujeHue
(abcopbrust) cBeta. Dddekt dornepa. U3nyuenue UepeHkoBa-Basuosa.
Tema 6.4. Ionspuzayus ceema. EcTeCTBeHHBIM M TOJIIPU30BaHHbIN CBeT.
[Tonsgpy3anusi cBeTa IPU OTP&)KEHWM U TIPeJIOMJIEHWM Ha TPaHMLEe [JBYX




[IV3NeKTPUKOB. [IBoMHOe nyuerpenomsieHue. Ilossgpr3aliioHHble TIPU3MBbI
W [OJApOUAbl. AHamM3 II0/IIpU30BaHHOrO0 cBeTa. VICKycCTBeHHas
OINTHYeCKasl aHU30TpONus. BpallleHre 11I0CKOCTH TMOJIIpr3aLvu.

Tema 6.5. [pumeHeHue ONMUKU 8 MeXHUKe.

Pazpgen 7.

KBaHnToBas onruka.

Tema 7.1. Tennoeoe u AOMUHeCyeHmMHoe u3jayyeHue. BuUIbl W3nydeHUs.
TeruioBoe u3MyueHME M ero XapakTepucTHKU. 3akoH Kupxroda. 3akoHbl
Credana-bosbijMaHa u cMeltieHusi Buna. ®opmysnel Panesi-kuHca U
[1nanka. JIroMUHeCLeHLUS.

Tema 7.2. @omospgpekm u e2o npumeHeHue. Brapl (OTO3/71€KTPUUECKOTO
sddekTa. 3akoHbI BHelliHero ¢doTo3ddekra. YpaBHeHHe DWHILTeHHA AJis
BHelliHero ¢oTo3ddekra. IKCriepruMeHTaIbHOe TIOATBeP K/[eHe KBAaHTOBbIX
cBolcTB cBeTa. [IpuMeHenue potoaddekTa.

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

Tema 7.4. EOuHCmeo KOpNnycKyasipHbIX U  BO/AHOBbIX  Ceolicma
3/1eKMPOMASHUMHO20 U3/MYyYEeHUSs].

Tema 7.5. Onmuueckasi nupomempusi. TerjioBble HCTOYHHMKU CBeTa.
Metozpl ¢uKcaluM TeryioBoro wusnyueHus. IIpuMeHeHHe ONTUUECKOW
MTUPOMETPHH.

Paznen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3epdopga. 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 COCMOSIHULL.

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 «IIOTEHLMAZbHOM siMe» C
0eCKOHEUHO BBICOKUMH «CT€HKaMH». [IpOXOo’kK[eHHe YaCTHI[bl CKBO3b
MOTeHLMabHbIN Oapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUYECKUI OCLIW/IJISITOP B KBAaHTOBOW MexaHWKe. ATOM BO/IOpOZa B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3MuuMOCTH
TOXZeCTBeHHbIX yacTtull. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTosiHusIM. [loHsiTie 00 SHepreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpel.  KOMOWHaIlMOHHOe — paccessHWe — CBeTa.
[Tornowgenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Onrhuyeckue
KBaHTOBbIe reHepaTopHI (J1a3ephl).

Pazgen 9.

du3uka aTOMHOro siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, cocTaB W 3apsifi aTOMHOTO
saapa. MaccoBoe u 3apsiioBoe uwcria. edeKT macchl U SHeprusi CBsi3u
sgapa. CniuH siipa U ero MarHUTHBIM MOMeHT. fxepHble cuibl. Mogenu

sapa.
Tema 9.2. PaduoaxkmuseHblli pacnad. PafyoakTHBHOe W3/yueHHe U €ero




BUJbl. 3aKOH  paJIMOaKTUBHOro  pacrnaja. [lpaBuma  cMeleHwus.
3akoHOMepHOCTU anb(a-pacrnaga. bera-pacnag. HewtpyuHo. ['amma-
W3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJoLjeHre raMMa-Hu3nyyeHns
(opdext Méccbayspa). Meroasl HaAGMIOZEHUS W pPETUCTPALUU
PaZiMOaKTUBHBIX U3/TyYeHUHN U YaCTULI.

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

Tema 9.3. flOepHble peakyuu. SlnepHble peakUWd TOJ [elHCTBUEM
HEeUTPOHOB. Peakuus nenenus siapa. LlenHas peakuus fenenusi. [Tonsitue o
siiepHOM SHepreTuke. Peakiusi cuHTe3a aTOMHbIX sijep. [Ipobsema
YIIPaBJISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

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

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

Tabsuia 5 — [MpakTHUecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmel . [IPaKTUYeCKO | paszen
TeMbl mpakTUUYeCKUX TpynoéMKOCTb, o
1/ N MpaKTUYeCKUX U a
3aHSATUA ” (4ac)
m 3aHATUN MOATOTOBKH, | AUCLIUI
(uac) JIVHBI
Cemectp 1
KunHematuka v fuHaMUKa
1 A Pemienue 3amau 6 1
MaTepuasbHOW TOUKH
XapaKkTepHUCTHUKH BOJTHOBBIX
2 P P Perienue 3azmau 6 2
TMPOLeCCOB
MouJiekynsipHO-
3 y/AP Pemienue 3amau 5 3
KMHeTHYecKasl TeOpus
Cemectp 2
XapakTepuCTUKU
4 P P Pemienne 3amau 6 4
371EKTPUYECKOT0 TOKA
WNHayKuys MarHUTHOTO
5 | ons. CUsbl B MarHATHBIX Pemtenue 3amau 6 5
TOJISIX
WuTepdepentms
6 PgeperIp, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemienue 3amau 6 7
dorosrddexT
ATOM BOZOpOAA, TTOCTYJ/IAThI
8 AOPOAR, y Peiienue 3aau 6 8
bopa
9 | AnepHbie peakuu PerieHue 3azau 5 9
Bcero: 51

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




Tabsuiia 6 — JlTabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb

N3 Hux Ne
Ne TPaKTUYEeCKO | pasnen
TpynoemMKOCTb o
1/ HanmeHoBaHue 1abopaTopHbIX paboT* (uac) U a
I ’ TOATOTOBKHU, | JAUCLIUII
(uac) JIUHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | MastHuk MakcBesnsa 5 1
3 | OnpeyienieHyie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OmnpesienieHre MOKasaTesisi afAuadbaTel Jjist 4 3
BO3/yXa
CemecTtp 2
5 OmnpejeneHye 31eKTPOEMKOCTH 5 4
KOH/IeHcaTopa
6 OmnpejeneHye y/1elbHOrO COMPOTHUB/IEHUS 4 4
TPOBO/IHUKA
OnpejeneHrie rOpU30OHTaIbHON
7 | cocTaBsIOLel HalIPSDKEHHOCTH 4 5
MarHUTHOI'O M0JIsl 3eMJIU
8 | Konbija HeroToHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TeIJIOBOT0 U3/1yUYeHUsI 4 7
10 OrmeiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboTto3rdekra
11 OnpejeneHye MUPUHBI 3alpeIEHHON 30HbI 5 8
MOTYTIPOBOIHUKOB
12 OnpefeneHve 3Hepruu aabga-vyacTUl] Mo 4 9
rpoOery B BO3Zyxe
Bcero 51

ITpumeuanue: *membl 1abopamopHbIX pabom Ha ceMecmp AASAIOMCS 8APUAMUBHBLMU U Onpeodeasitomcst Ha
ycmompeHue npenodasamest. ITonHbiii cnucok mem aabopamopHbix pabom npusedéH 8 mabauye 6.1.

Tabsuija 6.1 — Tembl labopaTOPHBIX paboOT

Ne Ne pazzesna

i/ HaumeHoBaHue 1abopaTopHO# paboThl JVICLIUTIIVH

1| bl
Cemectp 1

1 | MammHa ATByza 1

2 | Masatauk Makcsesuia 1

3 | MasitHuk O6epbeka 1

4 | CTOTKHOBEHUS 111apOB 1

5 | I'mpockon 1

6 OmnpezenieHde  yCKOpeHHWs] CBOOOJHOTO  TaIeHUs] TPU  TTOMOIIU 2

000pOTHOTO MasiTHUKA

7 | KpyTuibHBIM MasTHUK 2

8 | Hak/IoHHBIN MasiTHUK 2

9 | OnipefeneHvie CKOPOCTH 3BYKa B BO3/yXe 2

10 | Onpenenenne Ko3dbduiMeHTa BI3KOCTA BO3AyXa 3

11 | OnpefienieHye TI0Ka3aTesist aquabaTel 7151 BO3/yXa 3
Cemectp 2




12 | OnipeyiesieHre 3/IEKTPOEMKOCTH KOHIEHCATOPA 4
13 | OnpefiesieHre y1eJIbHOTO CONPOTHUBI/IEHUS IPOBOJHUKA 4
14 | Vi3yyeHue mpoLjeccoB 3apsifia U paspsifia KoHJeHcaTopa 4
15 | MiccnejoBanye pelakCaliMOHHBIX KOJTeOaHHUH 4
16 | VicciieoBaHre pe3oHaHCa B 3/IEKTPHUUECKOM K0jiebaTeslbHOM KOHTYpe 4
17 | OnpesiesieHre y/1e/IbHOTO 3apsifia SJ1€EKTPOHA 4
18 OnpejeneHve  TOPU30HTAZbHOM  COCTaB/SIIOIIEd  HaMpPsyKEHHOCTH 5
MarHUTHOTO MOJIs 3eMJIU
19 | UccnenoBaHue ructepesuca (heppoMarHUTHBIX MaTepyasioB 5
20 | ViccnepoBaHve B3aMMHOW MHAYKLMU 5
21 | VccemoBanye 3/1eKTPUUECKUX KOTIe0aHWH B CBSI3aHHBIX KOHTYPAxX 5
22 | OnpepesieHne yAe/bHOTO 3apsi/ia J1eKTPOHAa MEeTO/I0M MarHeTpoHa 5
23 | bunipusma PpeHens 6
24 | Konbija HeloTOHa 6
25 | Judpakiys IIOCKKUX BOJH Ha IIie/id 6
26 | IudpakivoHHas pelieTkKa 6
27 | XapakTepuCTUKHU MPU3MbI U U PaKLIMOHHON pelleTKH 6
78 [Tonapusanusa cBera. 3akoH Masmoca. KpyroBas u s/mnTudeckas 6
TI0JIIpU3aL1
29 | BpareHue mI0CKOCTH MOJISIPU3AIUN 6
30 | MarHuTHOe BpaljeHHe MI0CKOCTH MOoJIsipU3aLiuu 6
31 OnpefeneHve [AMH BOMH  CHEKTPAIbHBIX JIMHUHM C  IIOMOLIBIO 6
CIIeKTpOMeTpa
Cemectp 3
32 | IIpoBepKa 3aKOHOB TeIJIOBOTO U3/TyUYEHUs! 7
33 | Onbitel CTos1eTOBA 1O M3yUeHut0 hoTo3ddekTa 7
34 W3yyeHue crmiekTpa aToMa BOZAOPOJA C TIOMOLIbIO AW(paKLFOHHOTO 8
CIeKTpoMeTpa
35 V3yyeHre 3aBUCUMOCTH 3JIEKTPUYECKOrO COIIPOTHB/IEHHUS MeTa/uIoB U 8
TI0JIYTIPOBO/IHHUKOB OT TeMITepaTyphl
36 | Oddekr Xosia B repMaHun 8
37 | OnipesiesieHre NIMPUHBI 3aNPelllEHHON 30HbI TOJTYTIPOBOHUKOB 8
38 | OnpezenieHye MOTEHIMAMOB BO30Y>K/I€HNsT aTOMOB 8
39 | OnpezeneHre SHePruy anabda-yacTHIL 110 Ipobery B BO3ayxe 9
40 | ViccneoBaHuve SHepruu B-usnyueHus 9
4.5. BrInosHeHWe KypCOBOTO TIPOeKTa/ KypCOBOW paboThl
YueOHBIM I7TAaHOM He TIPe/lyCMOTPEHO
4.6. CamocrosTenbHasi paboTa 00yJaroImxcst
Buzpl caMmocTosiTeNibHOM paboThI U ee TPYJ0eMKOCTb TIpHBe/ieHbI B TabsuLle 7.
Tabmuia 7 — Bugpl caMocTosiTe/IbHOM paboThl U ee TPY/I0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThl
yac yac yac yac
1 2 3 4 5
N3yueHure TeopeTHueCcKoro Marepuasna 60 30 14 14
pucuuriieel (TO)
[ToaroroBka K TeKyieMy KOHTPOJIFO 57 31 13 13
ycrneBaeMmocTH (TKY)
[ToaroroBka K NpOMeXXyTOYHOU 57 31 13 13




atrecraiuu (ITA)

Bcero: 174 94 40

40

5. IlepeueHb yueOHO-MeTOJUUECKOTO 0OeCcTieueHust

JUTSI CAMOCTOSITe/TbHOW PaboThl 00yUaroIIUXCs 10 AUCLUTUTAHE (MO/YJIIO)
YueOHO-MeTOAMUeCKre MaTepuaibl [jis CaMOCTOSITeTbHOW paboThl  00yuarouuxcs
yKasaHbl B I1.I1. pa3zesos 6-11.

6. IlepeueHb MevyaTHLIX U 1€KTPOHHBIX yueOHBIX U3ZIaHUH
[TepeueHb TieUaTHBIX M 37IEKTPOHHBIX YUeOHBIX U3/jaHUl TIPUBEIEH B TabuLe 8.

Tabnuia 8— ITepeueHb MeYaTHBIX U IEKTPOHHBIX yUeOHbIX U3JAHUN

KomiuectBo
5K3eMIVIIPOB
Ugiﬂe(g%/ oc Bubmorpaduueckas ccpinka B 61/(11251;?{8
3/7IeKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc obueti ¢pusuku: B 3 1.: yuebHoe mocobue / 1. B.
Cc12 CasenbeB. - M.: Hayka: ®usmarur, 1977 - T. 1: 84
Mexanvka. MosiekynspHas ¢pusuka. - 1977. - 432 c.
53 Kypc ¢uzuku: yue6HOe mocobue / T. Y. Tpodumoga. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https:// CagenpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. MoJieky/isipHasi Gu3MKa: yueOHUK

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3osamesell.

ana By3oB / U. B. CasenbeB. - 20-e u3sg., crep. -
Cankr-ITetepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

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

Pedicum docmyna: ons
asmopu308aHHbIX

CaBenbeB, . B. Kypc ¢usuku. B 3 tomax. Tom 2.
OnektpuuectBo. Konebanusi u BomHbel. BosHOBast
onTvKa: yuebHoe Tmocobue pans By3oB / U. B.
CagesbeB. - 9-e u3f., crep. - CaHkr-IleTepOypr: JlaHb,
2026. - 464 c. - ISBN 978-5-507-54344-1.

nosnb3oeameseti.

https:// CasenbeB, . B. Kypc obmeli ¢usuku. B 3 ToMmax.
e.lanbook.com/book/ | Tom 3. KBaHToBas ontvka. AToMHasi pusnka. dPrsnka
440198 TBepAoro Tema. ®du3mka aTOMHOrO fpa U

Pedicum docmyna: ons
asmopu308aHHbIX

3/IeMeHTapHbIX YacTul]: yueOHUK Ass By3oB / U. B.
CaBenbeB. - 16-e wu3g., crep. - Cankr-IleTepOypr:

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

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢u3mku: YuebOHoe
catalog/product/ nocobue 15 By3oB: B 5 Tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pedicum docmyna: dna | PUSMATIIUT, 2014. - 560 c. ISBN 978-5-9221-
aemopu308aHHbIX 1512-4.

nosab3zogeamesetl.



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

https://
znanium.com/

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

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

470190 TepmoanHaMuKa U MosekyJ/isipHas ¢usnka / CUBYXUH

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

https://

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

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

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

asmopu308aHHbIX

nosb3oeamesetl.

https://

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

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

nosb3osamesetl.

https:/

znanium.com/

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

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

asmopu308aHHbIX

nosb3oeamesetl.

https://

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

catalog/document? .

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

id=470883 .

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

aemopu308aHHbIX

nosb3oeamesetl.

https://

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

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

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

asmopu308aHHbIX

nosb3oeamesetl.

https://

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

catalog/document? 6

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

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

asmopu308aHHbIX

nosb3ogamesneltl.



https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190

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

bcode/563653

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

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

nosb3oeameseti.

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

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

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

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

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

Tabsuija 10— [TepeueHb IpOrpaMMHOT0 0becrieueHust

Ne /11 HaumMmeHoBaHue

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

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

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

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

5 Google Chrome (cBo6ozHO pacripoctpansiemoe I10)

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

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

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


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

Tabsmiia 11— [TepeueHb HHPOPMAIMOHHO-CITIPABOUHBIX CUCTEM

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

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

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

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

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

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

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

CBOOOJHBIN OCTYT

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

Tabsmija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne HavimeHoBaHMe cOCTaBHOU UaCTH

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

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

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

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




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

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

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

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

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

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

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

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

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

YuebHast ayauTopus 415l 1ab0paTOPHBIX 3aHATHI.

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

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

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




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

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

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

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

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

By npoMe)XyTOUHOM aTTecTalyu [TepeueHb OLIEHOUHBIX CPEJICTB

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

TecTsl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIMPOBAHHBIN 3aUéT TecTsr;
3ajaud.

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

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

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIUH

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

— ry00KO ¥ BCeCTOPOHHE yCBOWJI TIPOTPAMMHBIN MaTepHar,

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

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




OvieHKa KOMITEeTeHLIMU

5-0a/UIbHAas [IKa/Ia

XapaKTepucThKa CpOPMHUPOBAHHBIX KOMITETeHLMIA

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

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

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

«X0OpOoLIo»

OOyuarommumiics:

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

— He JIONYCKAaeT CYILeCTBeHHBIX HETOYHOCTENH;

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

— apryMeHTHUPYeT HayUHbIe MOJI0KEHHS;

— ZieslaeT BBIBOZBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM CIeLdaIn3upOBAHHbIX MTOHATHIA.

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

«yAOBJIETBOPHUTE/IbHO»

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

— JIOTyCKaeT HeCyIeCTBeHHbIe OIIMOKH M HETOUHOCTH;

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

— cy1ab0 apryMeHTUpYeT HayuHbIe ITOI0KeHMs;

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

— YaCTUYHO B/a/leeT CUCTeMOM CrieliaTM3MPOBaHHbIX MTOHITUM.

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

«HEYOBJIETBOPHUTE/IbHO
»

— 00yyvaroluiicss He YCBOW/ 3HAUWUTEJLHOW YacTH TPOTrPaMMHOTO
Marepuara;

— [IOTIyCKaeT  CYyIL[eCTBEHHble OIIMOKA W  HETOYHOCTH  TIpU
paccMoTpeHHH Mpo6ieM B KOHKPETHOM HarlpaB/IeHHUH;

— UCIIBITBIBAET TPYIHOCTH B MPAKTHUECKOM TTPUMEHEHUN 3HaHUH;

— He MOJKeT apryMeHTHPOBATh HayUHbIe TT0JI0KEHHS;

— He (hopMyJTpYyeT BLIBOZOB M 00001I[eHUH.

— [IPaBU/ILHO BBIOIHUI MeHee 51% TeCcTOBbIX 3a/IlaHui .

IIpumeuanue: “no pewenuro kagedpbl NPOYeHM NPAeWIbHO 6bINOAHEHHbIX MeCmoeblX 3a0aHull Moxcem

OblMmb USMEHEH.

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

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

Ne [TepeueHs BONpOCOB (3a7a4) J/1s1 5K3aMeHa Koz
n/m WHAMKATOpa
Cemectp 1
1 | Yro u3yyaet KuHeMaTuka? OIIK-1.3.1
2 | Uto Takoe MareprasibHasi TOYKa? YK-2.3.1

Teno ABWDKETCA U3 COCTOAHUA TTIOKOS C TAHI'€HIIUA/IbHBIM YCKOPDEHUEM aT =

3 | 4 M/c? u HOpMa/lbHbIM ycKopeHueMm an = 3 Mm/c2. Haiigurte BenuuuHy | OIIK-1.Y.1

I10JIHOI'O YCKOPEHMHS TeJia d.

YCKOpeHue?

B kakux €IVMHHLaX MOXHO H3MepATH YIJIOBYIO CKOPOCTbL U YIJIOBO€

OIlK-1.3.1

5 | Uto Takoe abCOMIOTHO TBEP/IOe TeNI0? YK-2.3.1




[TpoaHanu3upyiite  OTAMUMS  C/IeAYIOUMX  (U3WYECKUX  MoJeseit:

6 abcomorHo TBépAoe Tenmo (ATT) u MaTepuanbHas Touka. IIpuBeauTe OIMK-1.Y 1
rnpuMep, B KOTOPOM OJHO WU TO J>Xe TeJ0 BBICTYIlaeT B KaydeCTBe
MaTepuanbHoW Toukd U ATT.

Havigure cBA3b MeXZy JIMHEMHOU W YIVIOBOM CKOPOCTBIO MaTepHalbHOM

7 OIlK-2.¥Y.1
TOUKH.

[TpoaHanu3upyiiTe XapakTep IPSIMOJMHEMHOIO [JBWXKEHHWs Tejaa MO

g | V3BECTHOMY 3aKOHY JBIDKEHMA x()=10+2t+0,5t"\2 (m). Kakoi mnyThb OIK-2.Y 1
MpoMJeT Teno 3a ykKasaHHOe BpeMsi t = 2 c? OO6ocCHy#Te TpuMeHeHUe o
3aKOHOB, UCIIO/Ib3yeMbIX [/l pellleHus] 3a/]JauH.

9 | CdopmynupyiiTe nepBbiii 3aK0H HbIOTOHA. OIlK-1.3.1

10 OOBsiCHUTe TIPUHIMIT W3MEPEHUS BEeJMUYMHBI CU/IbI, OCHOBAaHHBIM Ha VK231
TpeTbeM 3aKoHe HbroTOHa.

Kak, coryiacHo BTopoMy 3akoHy HbIOTOHA, 3aBUCUT yCKOpeHHe Tesa OT ero

11 OIlK-1.3.1
MacchI?

[TpuBesuTe mnprMep, WUIIOCTPUPYIOLIMKA [eUCTBUe TpeTbero 3aKoHa

12 OIK-1.¥Y.1
HbroToHa.

KameHb n1eXXMUT Ha [JHe COCyZa, MOJHOCTBIO MOTPY>XEHHbIM B BoAy. Kak

13 | u3MeHUTCS CWJla JaB/ieHUs KaMHSI Ha [IHO, eC/u CBepxy Ha/uTh KepocuH | OIIK-1.B.1
(KepoCcHH He CMeIIMBaeTcs C Boziok)? OOOCHYITe CBOM OTBET.

HazoBuTe, kakoii u3 3akoHOB Keriepa ycraHaBauBaeT (popMy TpaeKTOpUH

14 OIlK-2.3.1
T/1aHeT.

OueHuTe 3aBUCUMOCTb CWUbl BCEMUDHOTO TATOTEHHUs OT Macchl
B3aMMO/IEHCTBYIOIIUX Te/l W PAacCTOsIHUSL MexxAy HuMu. OOocHyMTe, Kak

15 | u3MeHUTCA cujla B3aMMHOIO TATOTeHUs ABYX Tesl, ecid maccy ogHoro us | OIIK-1.B.1
Tes YBeJWYUTh B/IBOE, a pPacCTOSIHME MeXAY TelaMU — YMEeHBbLIUTb B JjBa
pasa.

16 | Kakas ¢u3nueckas BeJIMUvHA Ha3bIBAETCS] UMITY/IbCOM Tesia’? OIIK-1.3.1
CdopmynupyiiTe, TIpU KaKUX YC/IOBUSIX BBITIO/IHSIETCSI 3aKOH COXPaHeHUst

17 OIlK-2.3.1
HIMITYJIbCA.

18 | Kakas ¢du3nueckas BeJJMUvHA Ha3bIBA€TCSI MOMEHTOM CHJIbI? OIIK-2.Y¥.1
CpaBHUTe 3aMyMCyd OCHOBHOTO 3aKOHA JAWHAaMHKU il TIOCTYNaTeabHOro U

19 | BpamjatesibHOro [JBWwKeHus. Haiiaute B3auMocBsisu Mexay sStumu | OITK-1.Y.1
3aKOHaMH.

20 | ChopmynupyiiTe 3aKOH COXpaHEeHUs] MOMEHTa UMIYJIbCa. OIlK-1.3.1

21 | Kakas ¢usnueckasi BeJIMUrMHa Ha3bIBaeTCsl paboTOM? OIIK-1.3.1

22 | YTo TaKkoe MOLIHOCTB? OIIK-2.¥.1

2 OObsicHUTe, TIOUEMY IIeHTPOCTPEMUTEe/IbHAs CHjia TIPU BpAIeHWH TI0 OIK-1.Y 1
OKDY’>KHOCTH He TIPOU3BOJUT PabOTHI.

Wccnenyiite paboTy CW/bl, €CA TeJI0 MacCOM m = 1 Kr mof, ZieiiCTBHEM

24 | HEKOTOPOM CWJIbI U3MEHU/IO CBOK cKopocTb ¢ L0 = 1 mM/c go v = 3 Mm/c. | OIIK-2.Y¥.1
Ob6ocHy¥iTe MpUMeHeHHe 3aKOHOB, MCII0/Ib3YeMbIX /ISl pellIeHHsl 3a/1auu.

75 B uyem cocrour = pasnuuue  MeXJy  KOHCEpBaTMBHBIMM U OIK-2.Y 1
HEKOHCEepPBaTUBHBIMU CUJIaMU?

Kakoii Kopabsib [BWKeTCS TPU OJUHAKOBOM MOIJHOCTH JBUTraTess

26 | MenjieHHee — Harpy)XKeHHbIM WM HeHarpykeHHbI? O6ocHyiite cBoii | OITK-1.B.1
OTBeT.

27 | Yto Takoe roreHuuanbHas 3Heprusa? OT yero oHa 3aBUCUT? OIIK-1.3.1

78 OObsicHUTe, WMeeT JId CMBICJI H3MepeHHe abCOJFOTHOTO 3HAueHUs! VK231

HOTeHuHaHBHOﬁ SHEPruu Tejid B HEKOTOPOM COCTOAHHWHN.




CdopmynupyiiTe 3aKOH COXpaHeHUs] MeXaHUueCKou sHepruu. [IpuBexauTe

29 OIlIK-1.3.1
TIpUMep BBINOJHEHUS] 3aK0OHa COXPaHEeHUs] SHEPT UK.
IlaH TOHKMI cTep)kKeHb Maccod m = 120 r u ayuHol |1 = 50 cM, criocoOHbIH

30 | BpalljaTbCsd OTHOCUTENBHO OCH, TIpOXOAsileid uepe3 ero cepeauny. | OINK-2.Y.1
PaccunraiiTe ero MOMEHT UHEpLMM OTHOCUTE/IbHO YKa3aHHOU OCH.
[Toka)kyTe Ha TIpUMepe TOHKOTO cTepykKHs1 AauHOM 20 cm u maccout 30 T,

31 | KaK MpvMeHseTcs Teopema [ITeriHepa A1 pacueTa MOMeHTAa MHEPLIUU TeJl OTK-2.Y 1
MpU TepeHoce OCHU BpalljeHusl C CepeJuHbl CTep)KHS Ha OJWH U3 ero
KOHL[OB.

32 | Uemy paBeH MOMEHT MMITyJibca aOCOFOTHO TBEPAOTO Tesa’? OIIK-2.3.1
Kak BbIuMC/IsieTcsl KWHeTHUeCcKast SHeprysi BpalljeHus1 abCoTFOTHO TBEP/IOT0

33 | tena? CpaBHute C Qopmynol Jasa  KuHethyeckod — sHepruu | OIIK-1.Y.1
MOCTYNATe/IbHOTO IBUKEHUSI.

34 | ChopmynupyiiTe [1Ba MOCTyJiaTa TEOPUU OTHOCHUTEIbHOCTH DMHILTeHHa. OIIK-2.Y¥.1
CripaBezyiviBa /M1 B CreldanbHOW Teopud oTHocutenbHoctu (CTO)

35 | k1accuueckast opmysa Ajis KuHeThuueckoit sHeprun E = m*v?/2? Ecmu | OIIK-2.Y.1
HeT, TO KaK PaCCUUTHIBAeTCsl KUHeTHUYeCKast SHeprus Tesa coryacHo CTO?

36 OmnpenenuTe, KaK U3MEHUTCS MePUO/] KOleOaHWd TPYKUHHOTO MasiTHUKa OIK-2.V 1
TpY YBEJIMUEHUM €TI0 MacChl B 2 pasa, a KeCTKOCTU NPYKUHbI — B 8 pas. U

37 | Kak cBsi3aHa SHeprusi rapMOHUUECKUX KOie0aHU C UX aMITTUTY/I0U? OIlK-2.Y.1
CpenaiiTe BBIBOJ, 1O BOTPOCY: KaK OyZieT U3MEHSAThCS XOJ, MasiTHUKOBBIX
YacoB MPpU HACTYIUIEHUM JIETHUX JKapKuUX JHeW 10 CpaBHEHUID C

38 | X0nogHBIMYA 3UMHUMU JHSIMH, eC/IA 4achl yCTaHOB/IeHb! B HeyTerieHHoM | OIIK-1.B.1
MoMellleHUM (CTep)KeHb MasiTHUKAa MeTa/sInueCKUui)? AprymeHTUpyWTe
CBOM1 OTBeT.

39 | Yo Ha3bIBaeTCsl BOJIHOMU? OIIK-1.3.1

40 OObsicHUTEe  pa3Iuuue MeXAy TPOJOABHBIMH W TIOTePeuHbIMU OIMK-1.Y 1
MeXaHWYeCKUMU BOJIHAMM.

41 | 3anumiuuTe ypaBHeHHWe Oeryiei BOTHBIL. OIIK-1.3.1

42 | Yemy paBHa cpe/iHsisi 06beMHasi TVIOTHOCTh SHEPTUU BOJTHBI? OIlK-1.3.1
VIcTOYHMK 3ByKa M MpPUEMHMK JBWXYTCS [PYI OTHOCHTE/NBHO Jpyra Co
CKOPOCTSIMM LHCT U UNP COOTBeTCTBeHHO. CKOpPOCTh 3ByKa B Cpejie paBHa

43 | 340 w/c. IlpoaHanusupyuTe 3ajauy U onpefenudre oTHocurtenbHoe | OITK-1.Y.1
M3MeHeHre uacToThl 3ByKa 3a cueT 3(dekrta [omnepa. VICTOUHMK U
TIPUEMHUK [IBWKYTCSI HaBCTpeuy Apyr Apyry: vucT = 40 M/c, vp = 60 m/c.

44 | Copmynupyiite npuHLmn ['toiireHca. OIIK-2.3.1

45 | Yto Ha3bIBaeTcsi MHTepdepeHI1el BOMH? OIlK-2.Y¥.1

46 | Yto Ha3bIBaeTcsi cTosiuer BosiHOM? TlpuBeauTe nprMep CTOsiUer BOJIHBI. OIIK-2.Y.1

47 Ha3oBuTe OCHOBHBIE TapameTpbl COCTOSIHWS, KOTOPBIMU OIHMCHIBAETCS OIK-1.3.1
TepMOJUHAMUYeCKasl CUCTeMaA.
Ha ozHy uaiily BecOB MocTaBUIM O/MO/le C TOpsiueil BOJOM, a Ha JPYTyrO

48 | ypaBHOBemmBawue eé rupu. CoxpaHuTcs U C TeyeHreMm BpemeHu 310 | OIIK-1.B.1
paBHOBecue? ObocHy#MTe Baill oTBeT.

49 | 3anuviuvTe ypaBHeHUe COCTOSIHUS M/ealbHOrO rasa. OIlK-1.3.1

50 CKO/IBbKO CTemeHel CBOOOZBI MMeeT yKecTKasi AByxaToMHasi Mosiekysa? C VK-2.3.1
KaKMMU JIBU)KEHUSIMU OHU CBSI3aHbI?

51 | Yemy paBHa paboTa ra3a B M©30XOPHOM TpPOLIeCCe OIIK-2.Y.1

59 OreHuTe, 4yBCTBUTEIBHOCTh KAaKOTO TEPMOMETpA Bblllle — PTYTHOTO WU OIK-1.B.1

CIIMPTOBOTrO (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 I1poliecce, U HaWJUTe ee BeJIMUKHY.

OIIK-1.¥Y.1

54

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

OIIK-1.B.1

55

Hepqu/ICHI/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.

OIIK-1.B.1

57

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

OIIK-1.B.1

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.

OIIK-2.Y.1

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.

OIIK-1.¥.1

61

OObsicHUTe TIDUHIUI W3MEpPeHHUs TeMIlepaTyphbl
ONTUYECKOTO MUPOMeTpa.

TeJla C TIOMOIIBIO

OIIK-1.¥Y.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.

OIIK-1.B.1

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.

OIIK-1.B.1

68

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

OIlK-2.¥Y.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.

OIIK-2.¥.1

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.

OIIK-2.Y.1

73

KakoB ¢u3nueckuii CMbIC/ BOJHOBOU (QyHKIMA?

OIIK-1.3.1




B uyem oTanune

CTAlJMOHADHOTO Y HECTAlMOHApHOTO yPaBHEHUS

74 " OIlK-2.¥Y.1
[Ipénunrepa?

75 CpaBHuTe [nuHY BOJIHBI Je bponng gna mapuka maccod mm = 0,2 r u OMK-2.Y 1
MpOoTOHA Maccor mp = 1.67*10~%7 Kr, UMeIOIIUX OIMHAKOBbIE CKOPOCTH V. U
Kakum  00pa3omM  9SHeprusi  «HyJeBbIX  KojiebaHHi»  KBAaHTOBOI'O

76 | rapMOHUYECKOT0 OCLIMJISITOPa CBsi3aHa C cootHotieHueM | OIIK-1.¥.1
Heoripe/ieieHHocTel ['elizeHOepra?

77 [TocuuTaiiTe, CKOMBbKO 3/IEKTPOHOB MOJKET HAXOJUTbCS B OCHOBHOM OIK-2.Y 1
COCTOSIHMM B aToMe.

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

78 | 3amosHeHa BHelHsisi 2p-000/104ka. ATOM Kakoro BelectBa umeeT Takyto | OITK-1.Y.1
3JIEKTPOHHYI0 KOHGUTYpaLKi0?

79 OueHuTe 1O TOPSAKY BEJWYMHBI BpeMsl >KU3HU KBAHTOBOTO COCTOSIHUS, OIK-1.B.1
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 = 1. IlokaxuTe, KakK oOMpeJe/JdTb KOOpPJWHAThl TOYeK, B KOTOpbiXx | OIIK-1.B.1
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. OIIK-2.¥.1
[Mpeayio>kuTe TeopeTHueCcKoe 0O00OCHOBaHUe, KaK U3MEHUTCS TIPOBO/IMMOCTh

g4 | KPEMHHeEBOro obpasija, ec B Hero BHEAPUTb HeOObIIOe KOTUYeCTBO OIK-1.B.1
WHVeBOU npuMecu? BaeHTHOCTb KpeMHUs paBHa 4, BaleHTHOCTb UHVSA
- 3.

85 | Onuimumre MPUHLIUT PabOThI J1a3epa M0 TPeXYPOBHEBOU CXeMe. OIIK-2.Y.1
Jlazep paboTaet 110 TpexXypoBHEBOM cxeMe. JHeprusi OCHOBHOT'O COCTOSIHHS

36 E1 = -8 3B, sHeprus Bo30yxzeHHOro cocrosiuust E2 = -5 3B, sHeprus OIK-2.Y 1
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 OIK-1.Y 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 OIK-2.Y 1
MeX/y HUIMU YBeTMUUTh B 3 pa3a? OB0CHYyHTe Balll OTBET. T

4 [TpoaHanu3upyiite, KakKyt0 pabOTy COBepIIaeT 3/IeKTPOCTaTUUYeCKOe TI0ye OIK-2.Y 1

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-2.¥.1

8 | Kakue BenecTBa Ha3bIBalOT AU3IEKTPUKAMMU? OIIK-1.3.1

9 OOmbsicHUTe  pa3iMuve  MeXJy  TOMSIPpHbIMU W HeoJIPHBIMU OIK-1.Y 1
JIM3NIeKTPUKAMHU.
[IpoaHanu3upyiiTe, KakoW BeIWUMHBI 3apsifi [O/DKEH HaxOJUTbCS Ha

10 | obknasikax KOHJEHcaTopa, uyToObI TpW pasHOCTU ToTeHHanoB mexay | OIIK-1.Y.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 cjoeM mnapadguHa (¢ = 2.5) | OIIK-1.B.1
TosuHoM 0.5 cm?
Cpenailite  BBIBOJ, KaK  M3MEHUTCS  3/IeEKTPOEMKOCTb  IJIOCKOTO

12 | KoHJeHcaTOpa C KBaJpaTHbIMU IUlACTUHAMK, ecid U3 3Tux IvlactuH | OIIK-1.B.1
BbIpe3aTh KPYI'U C [MaMeTpOM, PaBHbIM CTOPOHE KBaJipara.
OueHuTe CUTyaluiO: /IBa KOHZEeHcaTopa oAuHaKoBOM eMkocth 200 Mx®D

13 | coeguHeHbl mMapaienbHo. Kak w3MeHHTCS ux o0mjas emkocth, eciu | OIIK-1.B.1
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 OIK-2.Y 1
pasa, a luameTp — yBeuumTcs B 2 pa3a? O60CHYHTe CBOI OTBeT.

17 PaccunraiiTe MOIIHOCTB, BbIJE/NsseMyI0 Ha CONpoTHBAeHMH 3 KOM Ipu OMK-1.Y 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
PaccuuraiiTe, yemy paBHa Be/JIMUMHA MAarHUTHOIO TOJII B LIEHTpe

21 OIlK-2.¥Y.1
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 OMK-2.Y 1
cepZieyHuK C TpoHuLaeMoctbro P = 100, ecim mo HeMmy IPOXOLUT TOK U
cusoit 2 A.
PaccunraiiTe MIOTHOCTH HaMOTKH TOPOWZQA, HeOOXOAUMYO, UTOOBI TIpU

23 | cune ToKa B HeM, paBHOM 10 A, MarHuTHOe moJie Ha ero ocu umesno | OIIK-2.Y.1
BesinunHy 1 M1
Omnpefenvre, KakoW 3apsii HeceT >jieMeHTapHasi 4YacTvla, eC/d OHa,

24 | aBurasch co ckopoctbto 1 Mm/c B MarHuTHOM nosie ¢ uaykument 0.5 Ta, | OIIK-1.Y.1
WCIIbIThIBaeT fielicTBUe cuiibl JlIopeHiia BenmunHou 0.16 mH.
OueHuTe CUTyalLMIO: B MarHUTHOe MOJjie C OJWHAKOBbIMUA CKOPOCTSMHU

25 | BJIeTalOT NPOTOH M 3J/IeKTPOH. byayr nu otmyateca ux tpaektopuu, U | OIIK-1.B.1
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 OIK-2.Y 1
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? OIIK-2.¥.1
OrnpegenvTe, Kakasi SHeprus 3ak/ir0yeHa B KaTylLIKe UHAYKTUBHOCTHIO 100

31 N N OIlK-2.Y.1
MI'H ¢ Tokom cusour 0.2 A. OTBet fante B M/X.

3 Hpe,qnommeu cnoco® W3MepeHHsI BeJIMUMHBI MAarHUTHOM  SHEpruw, OIMK-1.Y 1
3aK/IFOUEHHOM B KaTyIlIKe, C TIOMOLIbI0 CONPOTHBJIEHUS.

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 | BBoze (n = 1.33). Bo ckonbKO pa3 pa3mMyaroTcsi CKOPOCTH cBeTa B flaHHbIX | OIIK-2.Y.1
cpenax’?

OrueHuTe CUTyalMIO: JIy4 CBeTa IajiaeT Ha FPaHMLly pa3zesa [ABYX BelleCcTB
nox, yriiom 30°. Iloka3zaTesnb TpesioM/ieHHs TIepBOM cpefbl paBeH 2.4.

37 | BosamoxxHO 51, 4TOOBI OTpaKEeHHBIM W TpejoMyieHHbI sayun Obun | OITK-1.B.1
NepneHuKyasapHbl  Apyr Apyry? Ecm pa, onpepenvdre Tokasartesib
TIpeJIOMJIEHUs] BTOPOU CpeJibl.

38 | Uto Ha3biBatOT HTepdepeHIel cBeTa? OIlK-2.3.1

39 Onuuvre, B ueM pasauuue MexXzHy reoMeTpUYecKOM M ONTUYECKOU OIK-1.Y 1
Pa3HOCTBIO X0/la CBETOBBIX JIYYeu.

[TpeanoxuTe TeopeTUdeCcKoe 0OOCHOBaHME Ha/TMUUS PAJY>KHOU OKPACKH y

40 | TOHKMX IUIEHOK (pa3/iuMToe Ha IIOBEPXHOCTHM BOAbI Macio, MblnbHble | OIIK-1.B.1
y3bIPU U T.I1.).

41 Uro Takoe jucrepcuss cBeTa Kak sBieHue? [IpuBesute mpuMepsl OIK-2.3.1
HaOJTFO/IEHUST IUCTIEPCHUH. o
[TpoaHanu3upyiTe, Kakoi HaWOOJBINIMN TOPSZIOK CITIEKTPA MOXKHO

42 | Habmozate Ha AudpakKIMOHHOHN pernieTke, ecid oHa uMeeT 500 mrpuxoB | OITK-2.Y.1
Ha MAJUTUMETP U ee 00/TyuaroT CBETOM C JI/TMHOM BoTHbI 500 HM.

43 Uemy paBHa pasHOCTb (a3 /[BYX CBETOBBIX BOJIH, IIpM KOTOpPOM OITK-1.3.1
HabJ1F01aeTCsl MUHUMYM MHTEHCUBHOCTHU? o
[Tnockomnosisipu30oBaHHbIN CBET MajlaeT Ha aHaAU3aTOp TaK, UTO IMJIOCKOCTh

44 | nonspusanuu cocrasisier yroa 30° ¢ mIoCKOCThrO aHanmusatopa. Bo | OIIK-1.Y.1
CKOJIbKO pPa3 YMeHbILUTCSI UHTEHCUBHOCTh CBeTa B YKAa3aHHOM CJlyyae?

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 . Kopg
[IprMepHBbIl MepeueHb BOIIPOCOB JJIs1 TECTOB
n/m UHWKaTOpa




Kakasi OyzmeT TpaeKTOpHsSl y 4YaCTHLbI, [BWKYIIEHCS PaBHOMEPHO C
MOCTOSIHHBIM T10 BeJINYMHE YCKOPEHUEM.

1) Ilpsimast muHuA

2) JIunus ¢ meperubom

3) ITapabosa

4) OKpY’>KHOCTh

OtBert: 4

OIlIK-2.¥Y.1

Omnpefenurte, Kakas W3 TMpe/ACTaB/AeHHbIX (PU3NYECKUX BeIUUYWH HMeEeT
e/IMHULYY U3MepeHUs], COBMAaZJAoIy10 C eIMHULIe N3MepeHuUs CUJIbL.

1) Umnysisc

2) YckopeHue

3) Bec

4) YrioBasi CKOPOCTb

Otsert: 3

OIIK-2.3.1

YTo mpou3oHAET Toce abCO/MIOTHO HEYIPYroro yzapa 4acTHI[ MacCaMH
m, = 4m, ¥ C KUHeTu4YeCcKuMu 3Heprusmu T, = 6T,. Yactuiia ¢ maccoit m,
JIBUrajach BMpaBO, a yaCTUL@a C MAacCOM m, — HaBCTpPeuy uvacTule C
Maccoy m,.

1) YacTuipbl OyyT ABUraThCs BIIPABO

2) Epunast yacturia Oy/ieT JBUTaThCs B/IEBO

3) YacTuiipl OyyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOTIOIOXKHBIE CTOPOHBI

OrgerT: 2

OIIK-1.¥.1

ITpoaHanu3upyiirte, Kakol OTBeT SIB/sSIeTCS] PaBWIbHBIM Ha BoIpoc: «Yemy
paBHa CyMMa BHYTPEHHUX CWJI, JeHCTBYIOIIUX MeX/y TelaMU 3aMKHYTON
MeXaHUUeCKOU CUCTEeMBI?»

1) MI3meHeHUIO SHEepPrur CUCTEMBbI

2) Hymto

3) VI3MeHeH1I0 UMIYJ/IbCa CUCTEMBI

4) Y CKOpeHHUIO 11eHTpa MacC CUCTeMbI

Ortser: 2

OIIK-1.B.1

Uro mnpous3olZeT C MOMEHTOM MHepLMH CBHUHLIOBOIO LWJIMHZpA
OTHOCUTE/IbHO OCH, COBMAJawolleli C ero TreoMeTpUYecKOW OChIO
CUMMeTPHH, eC/IU LWIMH/P CIUIFOIIUTG B JUCK?

1) He usmenurcs

2) YBenmuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIIO

Ortser: 2

OIIK-1.B.1

YKakuTe BepHYI 3aluChb YpaBHEHUs JIMHAMMKMU BpalllaTe/bHOro
JIBIDKEHMSI.

HDM=Jw

2)e=M/]

3) M =L-w?

4) L =r'p-sina

Ortser: 2

OIIK-2.3.1




YKakuTe, ueMy paBeH MOMEHT WHEPIIMM TOHKOro oOpyua Maccoil m u
pajuycar.

1) J=m-1?%12

2)J=m-1%2

3)J=m-T1%3

4)J=m-r?

OrtgerT: 4

OIlK-1.3.1

Beibepute (dpa3sy, COOTBETCTBYIOILI[yIO TIepBOMY 3akOoHy HbioToHa:
«[TepBbili 3aK0H HbIOTOHA yTBEp)KJaeT. . .»

1) ®axkr cyiecTBOBaHUS abCOJIIOTHOTO JABVKEHUS

2) Cy1ecTBOBaHMe UHepLMA/IbHBIX CUCTEM OTCYETa

3) ®akT CylecTBOBaHUSI HEMHepLMaIbHbIX CUCTEM OTCYETa

4) ®axKT Cyl|eCcTBOBaHUs NPUHLIUIIA OTHOCUTEIBLHOCTH ["anunes

Ortser: 2

YK-2.3.1

PaccuuraliTe BeMMUMHY MOJYJST MaKCHMalabHOW BeJMUUHBI YCKOPEHUsI
TOUKH, [BM>KeHHe KOTOPOW OMUCHIBAeTCsl ypaBHEHUEM X = 3c0S(2t — ) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otgert: 1

OIlK-1.3.1

10

Bribepute Qopmysy, ornpefenstouyl0 BeaUMUuHY (Ha30BOM CKOPOCTH
BOJTHBI.

Duv=wk

2)v=k-v

3)v=kA

4Hv=awk

Otsert: 4

OIIK-2.¥.1

11

PaccuuraiiTe, yeMy paBHa paboTa KOHCEPBAaTHBHOW CHJIbI TI0 3aMKHYTOMU
TpaeKTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBuCHT OT yOBLTH MOTEHLIUA/TBHOM SHEPTUH

2) [IpornopioHaabHa NpYpalleHHu0 KUHeTHYeCKOW SHepruun

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBW>KEHUS

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mnepeuMc/iieHHbIX (PU3UUYeCKUX BeIWYMH KMeeT pa3MepHOCTb
(xkr-m)/c??

1) MomeHT cusibl

2) MoMeHT uHepL1n

3) MomeHT ummnyJibca

4) Cuna

Otsert: 4

OIlIK-2.3.1

13

Korja TaHreHuuanbHOe YCKOpeHHWe paBHO HYJ/IO, a HOpMajbHOe
YCKOpeHHe MOCTOSIHHO, TO TaKOe JBYKeHNe Ha3bIBaeTCsy ...

1) PaBHOMepHBIM KPUBOJIMHEMHBIM

2) PaBHOMEpHBIM NPSIMOJIHENHBIM

3) PaBHOYCKOpEHHBIM NPSIMOTUHEHHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-2.¥.1




14

BribepuTe TIpaBUIBHBIN OTBeT. Kak M3MeHsIeTCsT MOJY/b CKOPOCTH TIpU
MPSIMOJIMHEMHOM [JIBM)KEHUH, eC/TIU 3aBUCMMOCTD MPOWJeHHOI0 Te/IOM My TH
OT BpeMeHH 3a/jlaHa ypaBHeHueM: S = 4 + 15t + t3?

1) Y6niBaet

2) ITpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otsert: 3

YK-2.3.1

15

Kak BbIUMC/II€TCI MOMEHT MHEPLMM MaTepuabHOW TOUKH?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r12

OrTBerT: 4

OIIK-2.¥.1

16

Kak cooTHOCATCS MOMeHTbI UHEepLMU JWUCKa Ja v quinHapa Ji, KOTopble
HMMEIOT PaBHbIe MacChl U paJiyChl?

1) Jg=Ju

2)Jn > Ji

3)Jn>2-J

4 Jn > Juy/2

Ortger: 1

OIlK-2.3.1

17

Haiizure oTHOIIEeHHEe TPOW3BeJeHHBIX paboT (A,/A,), ecmu IBa AMCKa C
paBHbIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyumBatoT u3
COCTOSTHUSI TIOKOS1 [I0 O/ITMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1

2)3

3)4

4)5

Otser: 3

OIIK-1.¥.1

18

Kakoi1 yuéHbll co37as crielidanbHyl0 Teoputo oTHocuTebHoCTH (CTO)?
1) 'anunein

2) DUHIITENH

3) JlopeHij

4) bop

Ortser: 2

OIlK-2.¥Y.1

19

BribepuTe ypaBHeHHe, ONMMChIBAIOII|ee TapMOHUYECKUe KoyiebaHusl.
1) x = 0,1-tg(2t2 + /6)

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

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

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

OtBerT: 2

OIlK-1.3.1

20

[IpoaHanu3upyiTe, NMpU KakOM YCJIOBUA B CHUCTEMe, COBepIIaroLIei
BBIHY)K/leHHble KosiebaHusi, OyzgeT HabmogaTbcst pe3oHaHC (, —
COOCTBEHHas UaCTOTa, ( — YaCTOTA BIHYXK/IAFOITIEH CHTBI)?

1) o >> o,

2) 0>,

3) 0 ®®,

4) 0 << w,

OtBeT: 3

OIIK-1.3.1




21

BribepuTe, Kakasi Gu3nueckasi BeJTMUMHA U3MEHSIETCS 107 BO3/IeHCTBUEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT UHepILur

Otser: 2

OIlIK-2.¥Y.1

22

BribepuTe, B Kakod cHUCTeMe Tesl TOJHBIA MOMEHT WUMITY/JIbCa OCTaeTCs
NTOCTOSTHHBIM.

1) 3amMKHYyTOM

2) He3zamMkHyTOH, I'Zle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

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

4) He3amMkHyTOU

Otser: 1

YK-2.3.1

23

YKaxkuTe, paboTa KakOW W3 TE€PEeUMC/IeHHbIX CHJ paBHa HY/IO TIpPH
3aMKHYTOW TPaeKTOPHUM /IBUKEHUS Tena.

1) Bsiskoro TpeHust

2) Cunbl TpeHUs KaueHUst

3) Tarorenus

4) Cunbl TpeHUS] CKOMbXeHUsT

Otser: 3

OIlK-2.3.1

24

YeMy paBHa Be/lMUMHa YCKOpPeHUsI CBOOOHOTO Ta/ileHHsT g Ha BBICOTE Haf
MOBEPXHOCTBI0 3eM/id, paBHOM paauycy 3emau? BenuuuHy g BO/M3U
MOBEPXHOCTH 3eMJIU MPUHSATH paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

OIIK-1.3.1

25

[TpoaHanu3upyiTe, KaKk U3MEHUTCS TepUoJ, KomebaH!i MaTeMaTH4eCcKOro
MasiITHUKa, eC/I JJIMHY ero rnojseca yBeIuuuTh B 9 pas, a MaccCy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasza

3) YMmeHbLIUTCS B 2 pasa

4) YMeHbIIUTCS B 4 pasa

Ortser: 1

OIIK-1.¥.1

26

OueHuTe 3/1€KTPOEMKOCTb IJIOCKOTO BO3JYIIHOIO KOHJIeHCAaTopa, eCiau
paccTosiHue MeXXJy ero 00K/aZikaMy yBeJIM4uTh B 9 pas, a 06;1acTh MeXy
00K/1a[KaM¥ 3a/UTh JUCTUUTUPOBAHHOM BOIoM (& = 81).

1) Y™menbmrcs B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuutcs B 9 pas

4) YBenuuutcs B 12 pa3

Otsert: 3

OIIK-2.¥.1

27

Ha3oBurte BelljecTBa, KOTOPbI€ NPHU OOBIUHBIX YCIOBUSIX TPAKTHUECKU He
MIPOBOJST 3/1eKTPUYECKUI TOK.

1) IlpoBogHUKH

2) [TonynpoBoJHUKH

3) [natuHa

4) J3neKTpuKu

OtBert: 4

OIIK-1.B.1




28

Kak HarpaB/ieHbl CU/IOBbI€ JIMHUM HAMNpPsSPKEHHOCTH 3/1€KTPOCTaTUUeCKOro
T10J151, CO3/JaHHOI'0 TOYeUHbIM OTpHULIaTe/IbHbIM 3apsiZiloM?

1) 3akpyuuBarOTCsl BOKPYT 3apsja

2) K 3apsiny

3) 3aKpyurBarOTCsl BOKPYT 3apsi/ia [0 YaCOBOW CTpeJiKe

4) 3aKpyuMBarOTCsl BOKPYT 3apsi/ia MPOTUB YaCOBOW CTPEeKU

Otser: 2

OIIK-1.B.1

29

MoskeT JIi YacTuIla UMeThb 3apsifi, BeJIMUrMHa KOToporo B 1,5 pa3a Gosbiie
3/7IeMeHTapHOro 3apsiza’?

1) MoxeT

2) Hert, He MmoxeT

3) Mo>keT, HO TOJTbKO €C/U 3apsifi OTpULaTeIbHbIN

4) MoxeT, HO TOJIKO eCJIv 3apsif, T0JI0KUTe/IbHbIN

Ortser: 2

OIIK-1.3.1

30

UeMy paBeH TOTeHI[Ha 3/IEKTPUUECKOTO MO ?

1) INoTeHLManbHON SHEPTrUM €JIWHUYHOIO TOJIOXKUTE/NBHOTO 3apsija WIu
OTHOIIIEHHIO TTOTeHLIUaTbHONM SHEPTUH K 3apsiiy

2) PaboTte cun Mo MO TiepeMel|eHUI0 eJUHUYHOTO T10JI0KUTETbHOTO
3apsijia U3 JaHHOH TOUKH T10J1s1 B 6ECKOHEUHOCTh

3) Cune, fgelcTBYIOLLEM Ha 3apsi[, OMeIleHHbIN B JaHHYI0 TOUKY I10JIs

4) KuHeTHUeCKOW 3HepPruu NMpOOHOr0 TOUYEUHOTO eAMHUYHOTO 3apsijia B
JIAaHHOM TOUKe TI0JIsSt

OtBer: 2

OIIK-1.B.1

31

Hanuire dopmyny 3akoHa Oma B auddepeHiiranbHoM (popme.
HR=U/MI

2) R = Q/I>-At

3)j=0E

4)R=P/1

OtBert: 3

OIIK-1.B.1

32

Havigure npaBuibHOE Ha3BaHWe [/ BEKTOPDHOW CHJIOBOM XapaKTepPUCTUKU
3/IeKTPOCTaTUYeCKOro IOJIS.

1) IMToreHuuman

2) HanpsikeHHOCTb

3) Unaykuus

4) 3apsg,

Ortser: 2

YK-2.3.1

33

OneHuTte, KaKk M3MEHUTCS CUJIa 3JIEKTPOCTaTUYECKOrO B3aWMOJENCTBUS
JIBYyX TOUYEYHBIX 3aps/iOB, eCd OJIMH W3 HUX YMeHbLIMTb B 4 pasa, a
pacCTosHUe MeXXJy HUMHU YMEHBILIUTh B 2 pasa.

1) Ymenbiumrcs B 8 pas

2) YMeHbIIUTCSA B 2 pasa

3) ¥YMmenbuTcs B 16 pa3

4) He usmeHnuTcs

Otsert: 4

OIlK-1.3.1

34

OnleHnTe, Kak 3aBUCUT 37IeKTpUUYeCKas IPOBOAVMMOCTb MPOBOJHUKA OT
TIPUJIO)KEHHOM K HeEMY Pa3HOCTU MOTeHLUAa/IOB.

1) [Ipsimo MpoTOPLIMOHA/BEHO

2) [IponopioHaNbHO CTeNeHr OT Pa3HOCTU MOTEHL[UAaIOB

3) IlponoprioHanbHO KBaZpaTy

4) He 3aBucCUT

Otsert: 4

OIIK-2.3.1




35

YkaxuTe (U3UUeCcKyr0 BeIWUYMHY, KOTOpas HuMeeT Ty >Ke e[UHHLYY
V3MepeHMUs], UTO U HampsDKeHUe.

1) HanpsbkeHHOCTB

2) [TpoBOAUMOCTD

3) 34C

4) ConpoTuB/eHNe

Otser: 3

OIlK-1.3.1

36

Kak Ha3bIBaeTCs Be/lMUMHa HaTPSPKeHHOCTH T0J1sI, €C/I HAMarHUUeHHOCTh
(deppoMarHeTrika oOparriaeTcsi B Hy/Ib U HallPSDKEHHOCTh TI0/IS HarlpaBJieHa
MPOTUBOMOJ/IOXKHO T0JII0, BbI3BaBIlIeMy HaMarHUUMBaHye?

1) 'ucrepesucom

2) KoapiutuBHOM crnou

3) [Monspuzaruen

4) MarHuToABWXKYllel CUIou

Otser: 2

OIIK-2.¥.1

37

OneHuTe, 10 KakoW TpaeKTOpuHM OyjeT ABWUTraTbCsi B MarHUTHOM TIOJe
yacTulla, JieTslasi ¢ MOCTOSIHHOM CKOPOCTBIO BAO/b JIMHUM MarHWTHOU
WHAYKLUU?

1) OKpy>XHOCTb

2) [psimast

3) OBanoup

4) Dnnuric

OrTBeT: 2

OIIK-2.3.1

38

B Kakux efiMHUIIAX U3MePSIeTCsl HallPSDKeHHOCTD 3/1IeKTPUUEeCKOro ToJs?
1) A/m

2) B/m

3) Kn

4 Tn

OrTBeT: 2

OIIK-1.B.1

39

YcTaHOBUTEe COOTBETCTBUE MeXAy MaTe€puajioM IIpOBOJHHMKa HW €ro
3JIEKTDOIIPOBOJHOCTBIO:

Martepuan DJ1eKTPonpoBOAHOCTE (0, 1/(Om-cm)
A) Metann 1) >10-15-1071°
B) [MonynpoBogHUK 2)1071°-103
B) [Ina1eKTpuk 3) 104 - 108
OtBer: 1-B,2-B5,3-A

OIIK-1.3.1

40

OueHuTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsI () CBeTa?
1) a>> @

2)a>@

3)a=¢

Ha<g

OrTBeT: 3

OIIK-1.¥.1

41

[TpoaHanu3upyiTe, yeMy paBeH aOCOMIOTHBIM TOKAa3aTesb MPeioMJIeHUs
cpeibl C [WSJIEKTPUYECKOM TIPOHULIAEMOCTbI0 € = 16 M MarHuTHOU
TPOHULIAEMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

Otsert: 3

OIlK-1.3.1




42

YKaxuTe siB/ieHHe, KOTOpOe UMeHyeTCsl UHTepdepeHLreli BOJIH?

1) OrubaHue BoJIHaMU TIPETIATCTBUH

2) HanoxxeHue ApyT Ha Apyra BOJIH, UAYIIUX OT KOTePEeHTHbIX UCTOUHHUKOB
3) OTk/ioHeHHMe  BOMH  OT  [E€PBOHAYa/JbHOTO  HampaBJ/eHUs
pacrpocTpaHeHUs TpY Miepexo/ie U3 OJJHOU Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTb (Pa30BOM CKOPOCTH OT JJTMHBI BOJIHbI

Otser: 2

OIlK-2.3.1

43

[TpoaHanu3upyiTe, KakUM [JO/DKEH OBbITh YroJl TajieHust CBeTOBOTrO Jyua,
4yT0OBI OTPKEHHBIH JTyY COCTABJISI C TIaJaroIum yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Ortsert: 3

YK-2.3.1

44

OueHuTe ONTHMYECKYHO JAMHY NyTA L M3 OJHOM TOUKM B JPYTYyH0, €Clu
paccTosiHue MeXy JBYMsi TOUKaMU MPO3PauHOM [N3/IeKTPUUeCKON Cpe/ibl
S = 4 m. [1okaszaresb npesioMsieHus cpefbl n = 1,5.

1)5m

2)6m

3)7wm

H1lwm

Otser: 2

OIIK-2.¥.1

45

[nsi oOBbsiICHEHUsI KaKOTO SIBJIEHHS MOXKET ObITb WCIO/Ib30BaH TMPUHLIUTI
['toiireHca-®penens?

1) KorepeHTHOCTB

2) Oudpakims

3) [Nonspuzaus

4) KopnycKysipHO-BOJTHOBOM Ayanu3m

OtBer: 2

OIIK-1.3.1

46

[TpoaHanu3upyiirte, yeMy paBeH MepHO/, pelleTKy, Korja AudpakijoHHas
petietka cogepXuT 200 [ITPUXOB HA MUJITTUMETP.

1) 100 MKM

2) 500 MKM

3) 200 MKM

4) 5 MKM

Otsert: 4

OIIK-1.¥.1

47

[MpoaHanu3upyiiTe  WHTEHCMBHOCTb CBeTa TIpU  HHTepdepeHLUH
O[JMHAKOBBbIX BOJH C MHTEHCUBHOCTHIO | OT KOrepeHTHBbIX WCTOYHHUKOB B
TOUKe, B KOTOPOW pa3HOCTh (pa3 paBHa 2-m'N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

40

Otser: 1

OIIK-2.¥.1




48

YTo W3 TMEepeurcIeHHOTO SIB/ISIETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUM
MarHMTHOTO MOJIsI?

1) CuoBble IMHUKA MarHUTHOTO MOJISI BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHUM HAUMHAKOTCS HA MAarHUTHBIX U
3aKaHUYMBAIOTCS Ha 3/IEKTPUUYECKUX 3apsifjax

3) MarHutHble CH/IOBble JIMHUM HAUyMHAIOTCA M 3aKaHUYMBAKOTCS Ha
MarHUTHBIX 3apsax

4) MarHuTHble CU/IOBble JIMHMM HAUMHAKOTCSI UM 3aKaHUMBAKOTCS Ha
3JIEKTPUUECKUX 3apsiiax

Otser: 1

OIIK-1.3.1

49

CpenaiiTe BBIBOJ, KaKOW TreoMeTpUYecKOd (Urypoil MOKHO OIHMCaThb
TPAeKTODUIO /IBW)KEHHUSl 3apsDKeHHOM UaCTHMLbl, J[BUTaroLeicss Tof
HeKoTOpbIM yr7ioM (0° < a < 90°) K IMHUAM MarHUTHOW UHAYKLWH.

1) OKpy>KHOCTb

2) ITapabosia

3) 'unepboia

4) Cnivpanb

Otsert: 4

OIIK-2.¥.1

50

OrneHuTe cTerneHb mossipu3anvu P cBeTa, ec/i CBeT TpeZiCTaB/seT cOOOM
CMeChb eCTeCTBEHHOI'0 CBeTa C IJIOCKOTOJIIpHU30BaHHbIM. VIHTEHCUBHOCTD
MO/ISIPU30BAaHHOTO CBETa B JIyue paBHa WHTEHCHMBHOCTH €CTECTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

OIIK-1.B.1

51

PaccuuTaiiTe ToKa3aTe/b MpeiOM/IEHUs BelljeCcTBa, €C/IM CKOPOCTb CBeTa
TpU Tiepexo/ie Jiyda U3 BO3[yXa B HEKOTOPOe BeIleCTBO YMeHbLIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4)2,2

OrTBeT: 2

YK-2.3.1

52

PaccuuraiiTe yrosm Mexjay ONTHUYECKUMU OCSIMU TOJsipu3aTopa W
aHanu3atopa. [IpM TPOXOXK[EHWH CKpeleHHBbIX Tojsipy3aTopa U
aHa/M3aTopa UHTeHCHBHOCTb CBETa YMEHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-1.B.1

53

ITpoananu3upyure, Kak M3MEHUTCS BeJWYMHA MarHUTHOW MHAYKLMU Ha
OCH [UIMHHOTO COJIeHOWJQA, eCM TOK B HeM YBeJWuuTb B 4 pasa, a
IJIOTHOCTb HAMOTKY BUTKOB YMEHBIIUTH B 2 pasa?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pa3

3) YmenbluuTcs B 9 pa3

4) YMeHbIIUTCS B 3 pasa

Ortser: 1

OIIK-1.B.1




54

YKa)kuTe, KaKoe TeJi0 SIB/IeTCs1 abCOTFOTHO YePHBIM TEJIOM.
1) [MorowaeT Bce najaroiiee Ha HETO U3Ty4YeHHe

2) OTpakaeT Bce MaZarolee Ha Hero U3iydeHue

3) V3nyuaeT B peHTT@HOBCKOM /JlMara3oHe

4) VIanyuaeT B BUJMMOM JBaria3oHe

OtBeT: 1

OIIK-1.¥.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CIOCOOHOCTE O/M3Ka K HY/M0?
1) Ipo3pauHoro

2) 3epKaJbHOIO

3) MatoBoro

4) YepHoro

Otsert: 4

OIIK-2.¥.1

56

OueHuTe, BO CKOJIBKO pa3 yBeJWYWIachb 3HepreTuyeckas CBeTUMOCTb
abCO/MIOTHO YepHOro Teyia mpu ero HarpeBanuu ¢ T; = 1000 K mgo T, =
3000 K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-2.¥.1

57

Bribepute, Kakast opmysa Haubojiee TOUHO OIMUCHIBAET CIIEKTPATbHYIO
TJIOTHOCTb SHEPreTHUeCKOW CBeTUMOCTH abCOTIOTHO UepHOTO Teia.

1) ®opmyna ®epmu-/Iupaka

2) ®opmyna bose-DiiHilTeliHa

3) ®opmyna [1nanka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJiseTCs paBHOBECHBIM?

1) Anba-, 6eTa-, raMMa-U3TydeHUSI

2) TenioBoe M3nyueHue

3) JlazepHoe U3nyuyeHHe B BUJMMOM U MH(PAKpaCHOM Auaria3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3/TyueHne

Ortser: 2

YK-2.3.1

59

YKakuTe 3aKOH, KOTOpbIA ompejernseT II0JIO)KeHHWe MaKCHUMyMa
W37y4yaTesbHOM CIIOCOOHOCTH abCO/IIOTHO UepHOro Tesa TpU 3aJaHHOU
abcoroTHOM Temmeparype.

1) 3akon Credana-bonbimana

2) [1epBbiii 3akoH BuHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.B.1

60

Ykaxute (hopmyy, orpeie/isitoIyi0 SHePr1i0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4HE=hv=hcA

OrTBeT: 4

OIIK-2.3.1




61

[Tpoananmu3upyure, Kak HW3MeHseTCd CWIa TOKa HacCbleHUs IIpH
(doTo3(ekTe B cyyae yMeHbIlIeHUs] CBETOBOIO NTOTOKA Ma/Jjatolllero cBeTa
MOCTOSIHHOMW [I/IHBI BOJTHBI.

1) YmeHnbI1aeTcs

2) CHauasa yMeHbIIAeTCs, 3aTeM yBeIMUMUBaeTCs

3) CHauasa yBe/IMuMBaeTCs], 3aTeM YMeHbIIIaeTCs

4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTC s

Otser: 1

OIIK-1.3.1

62

[IpoaHanu3upyiTe, UTO TPOU30UAET C KUHETUYECKOM SHeprueu
(hOTO3/1IeKTPOHOB, ec/iv, He MeHsisl YaCTOThI MaJatollero CBeTa, YBeJIUYUTD
ero UHTEeHCHUBHOCTH B 2 pasa.

1) YmenbimTcs B 2 pasa

2) YBennuuTcs B 4 pasa

3) He u3menurcs

4) YBenuuurtcs B 2 pasa

Otser: 3

OIIK-2.¥.1

63

OrjeHuTe BeJIMUMHY KpacHOW rpaHuilbl ¢orodddekra (B reprjax) s
KaTo/la, U3roTOBJAEHHOIr0 U3 BoJib(hpama TommuuHOM 2 MM. KaToz moKphIT
coeM okcujia 6apusi. PaboTta BbIXO/la 3/IEKTPOHOB C TTOBEPXHOCTH KaToZa
paBHa 2 3B. INoctostHHas [Tnanka — h = 6,6-10734 JI>k-c. 3apsi/i 371eKTpoHa
—e=1,6-10"19 Kn.

1) 3,2-10%5 I'y

2)4,8-10" I'y

3)4,8-10 I'g

4)4,8-103 I'y,

Otsert: 1

OIIK-2.3.1

64

Kakum o00pa3oM 3aBUCHMT paboTa BbIXO/]a 37€KTPOHA C TTOBEPXHOCTU
KaTo/a 13 KaIMUs OT YaCTOTHI NaZarolero cBera’?

1) IIpsiMo mponopLMOHANIBHO YacToTe

2) [TpornopLMoHaIBLHO YCKOPSIOLLeMY HarpsbKeHU0

3) [IponopioHanbHO KBapaTy 4acTOThI

4) He 3aBUCUT OT YaCTOThI

OtBert: 4

OIIK-2.¥.1

65

[Tpoanamu3upyiite, OyzaeT 1 HabmogaThCst GoTo3hdEKT, eC/Iv TIaCTHHKY
U3 JaHTaHa oOJiyuaTb CBeTOM C jAmHOM BosiHBI 600 HM? PaboTa BbIxOga
3JIeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.

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

2) He 6yget

3) ®oroaddeKkT BO3MOXKEH, ec/id [AOTMOJHUTE/NbHO TMPUIOXKUTh K
IJIACTUHKE YCKOPSIIOLIYI0 Pa3HOCTh MOTEHL[Ma/lI0B BeJIMYMHON He MeHee 1
B

4) ®oto3¢deKT BO3MOXKeH C BePOSTHOCTBIO p ~ 0,5

Ortser: 2

OIlK-2.¥Y.1

66

CpenaiiTe BbIBOZ O BeIWYMHE MHUHMMAJbHOTO OOpPATHOTO HarpsyKeHWs,
MpY KOTOPOM TIOJTHOCTBIO TIpeKpailaeTcss (OTOTOK. YCIOBHE: SHeprus
doroHOB paBHa 6,5 3B, a ¢oTokaros W3roTOBAEH W3 JUTHs, paborta
BbIXO/]a KOTOPOro cocTasJjsieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Otser: 1

OIIK-1.B.1




67

OueHuTe, BO CKOJIBKO pa3 JaBjeHue CBeTa, MaJjarollero nepreHiuKyJ/ispHO
Wiea/lbHO  3€pKa/JlbHOM  TIOBEpXHOCTH, Oosibllle  /IaB/ieHHs]  CBeTa,
najarolero rneprneHguKy/IsipHO W/jeabHO UePHOU MOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OTsgeT: 1

OIIK-1.3.1

68

OueHvTe, OT KaKMX BeJMYMH 3aBUCUT CW/Ia CBETOBOIO [laB/IeHUS C
KBaHTOBOM TOUKHU 3PEHUS:

A) Yucna ¢0oTOHOB B CBETOBOM ITyUKe;

b) OHepruu ¢oToHa;

B) KosddurmenTa oTpaxkeHusi IOBEPXHOCTH.

1)A,B

2)A,b,B

3)5,B

4) A, b

Ortser: 2

OIIK-2.¥.1

69

[TpoaHanu3upy#Te, B KaKuX 00/aCTSIX CIIEKTPa JI€KTPOMArHUTHBIX BOJIH
BO3MOXXHO HabJtrogenne 3ddekra KomrroHa.

1) Bugumebiii Auana3oH

2) Papyoauana3zoH

3) Teparep1oBbIii 1Hara3oH

4) PeHTreHOBCKUIA juana3oH U raMMa-u3iyueHue

OtBert: 4

OIIK-2.¥.1

70

Kakum o6pa3om uMrtysibC pOTOHa CBsI3aH C JAJTUHOM BOJTHBI?

1) immyibC MpsiMo TIPOTIOPLIMOHAJIEH JIJIMHEe BOJIHEI

2) imnysibC mpsIMO MPOMNOPLIMOHAEH KBaZpaTy J/IWHbI BOJTHbI

3) Umnynbc 06paTHO MPOTOpPLIMOHAJIeH AJIMHEe BOJIHBI

4) VImMoynbC TIPSIMO TPOTOPLIMOHA/NeH KOPHI0 KBaJpaTHOMY OT [JIMHBI
BOJTHBI

Otsert: 3

OIIK-2.¥.1

71

B kakoil 067acTu CcIieKTpa 3/1eKTPOMarHUTHOTO W3/IyUeHUsi UMITY/IbC
¢oTOHa MMeeT MUHUMAa/bHOE 3HaueHue?

1) MlndpakpacHoe n3nyueHue

2) Teparep1ioBoe H3/yueHue

3) PeHTreHOBCKOe H3/lyueHre

4) Paguousnyuenuve

Otsert: 4

OIIK-1.B.1

72

[IpoaHanu3upyiiTe, Kakoe U3 NMPUBEJEHHBIX BbICKa3bIBAHUM MPOTUBOPEUUT
KBaHTOBOW TeOpUM CBeTa.

1) "HTEeHCUBHOCTh CBeTa He 3aBUCHUT OT TJIOTHOCTH MOTOKA (DOTOHOB U UX
SHepruu

2) CBeT MOJKeT HW3/1y4yaTbCsl U PaClpOCTPaHATbCS TOJIBKO OT/eIbHbIMU
MOPLIUSIMUA — KBaHTaMU

3) KaxgoMy U3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaxOJWUTCS aTOMHast
CcUcTeMa, COOTBETCTBYeT OMpe/le/IeHHbIM YPOBEHb SHEPTryr

4) [Onsg yacTUIbl He MOTYT ObITh OAHOBPEMEHHO TOUHO HW3MEpPEHBI
KOOD/IMHATbI U UMITYJIbC

Otsert: 1

OIIK-1.B.1




73

Ykaxute, B ueM 3aK/IF0UaeTCsl CMbIC/I [1epBOro rocrysiara bopa.

1) YTBepxxJeHue 0 CylleCTBOBaHMM CTaLlMOHAPHBIX COCTOSTHUM, B KOTOPBIX
aTOM He U3/Ty4yaeT U He MOIJIOL|aeT SHePruu

2) PasHOCTb 5Heprui [BYX CTalMOHApHBIX COCTOSIHUM paBHAa SHEPIUU
M3/ly4aeMoro Wid MorJiollaeMoro KBaHTa CBeTa

3) B aTrome 3/1eKTPOHBI ABWKYTCS 110 OpOUTaM, OJIM3KKUM K KPYTOBBIM

4) ATOM COCTOWUT M3 MOJIOKUTEJILHO 3apsDKEHHOTO sijpa M OTPULIATE/IbHO
3apspKeHHBIX 3JIEKTPOHOB

Otsert: 1

OIIK-1.3.1

74

BribepuTe, Kakoe W3 TIpUBEJEHHBIX HI)Ke BbICKA3bIBaHUW IMPABUILHO
OTUCBHIBAET CIIOCOOHOCTH aTOMOB K M3/TyYEHHIO M TIOTJIOIEHUI0 SHEePruH:
«ATOMBI MOTYT ...».

1) Tlorsoath W W3/Ay4YaTh JIMIIb HEKOTOPBIA JUCKPETHBIM Habop
3HaueHUN SHepPruu

2) V3nyyatk 1 MOT/I0IIATh H00YI0 TIOPLIMI0 SHEPrur

3) N3nyuats b0 AMCKPETHBIM HAabOp 3HAUEHWM SHEepruH, aubo mo0yio
MOPLIUIO SHEprUn

4) U3nyyars 1r00yI0 MOPLMI0 SHEPTUH, a MOTJIOIATh UL HEKOTOPLIH
Otsert: 1

OIIK-2.3.1

75

YKaxkuTe, K KAKOMY [JMara3oHy HU3/1yuyeHus OTHOCSTCS Tlepexo/ibl U3 cepyuu
banemepa B aTome Bojopoza?

1) TennoBoe u3nyyeHvie

2) PeHTreHOBCKOE U3/TyyeHue

3) l'amma-u3nyueHue

4) Bugumblii cBeT

Otsert: 4

OIIK-2.¥.1

76

[TpoaHanu3upyiite, Kak W3MeHWIACh 3HepPrusi aToMa BOJOpOJaA IIpU
M3/Ty4eHHMU UM (DOTOHA C JTMHOM BOMHBI A = 4,86-1077 M?

1) YBenuunnacek Ha 4,86 3B

2) YMeHblliIach Ha 2,55 3B

3) ¥YMmenbluunack Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

OIIK-1.3.1

77

OneHrTe pa3HOCTh YHEPTUl OCHOBHOTO U BO30Y>KIEHHOTO COCTOSIHUS (B
9B). [laHO: 3/1eKTPOH B aTOMe Mepelies U3 BO30Y>KJEeHHOTO COCTOSIHUSI B
OCHOBHOe, W TIPU [JaHHOM I[iepexofie TMPOU30LI0 H3TyueHHe (OTOHa C
JUTUHOM BOJIHBI 650 HM.

1) 0,4 5B

2)1,95B

3)1,23B

4)2,25B

Orger: 2

OIIK-2.¥.1




Ykakute, B uéM 3aK/r0UaeTcs ruroTesa e bpois.

1) JlroOble MHUKpPOUACTHI[bI Hapsily C KOPIYCKY/ISAPHBIMUA 00/1aZlaloT
BOJTHOBBIMH CBOMCTBaMH

2) ATom He MOXKeT cofiep>kaTb Gosiee IBYX 3/IEKTPOHOB, HaXOASIIUXCS B
O/TMHAKOBBbIX  CTAI[MOHAPHBIX COCTOSIHUSIX, OIpeJesisieMbIXx HabopoM

78 | yeTbIpeX KBaHTOBBIX YUCE OIlK-2.3.1
3) OfHOBpeMEHHO HEBO3MOXHO C BBICOKOM TOYHOCTBIO 3a/aThb
KOODP/JMHATBI U UMITYJIbC MUKPOYaCTHUL{bI
4) DHepryusl UCITyCKaeTCs U MOIJIOLaeTCsl He HelpepbIBHO, & OTZJe/IbHBIMU
KBaHTaMU
Otsert: 1
BeibepuTe yTBep)KAeHWe, Haubosee TIPaBUIBHO COOTBETCTBYIOLIee
runorese ae bporis.
1) MuKpouacTHLbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA
79 | 2) DneKTpOMarHuTHbIe BOJIHBI UMEIOT CBOKMCTBA YaCTHL] OIIK-1.¥.1
3) ¥ Ka)K[0M uaCTHLbI CYI[eCTBYeT aHTUUYaCTULla
4) AAapo aToMa COCTOUT U3 KBapKOB
Otser: 1
Paccuuraiite aviHy BOJIHBI fie BpoWns A1 3/1€eKTpOHa, ABWXKYLLErocs co
ckopoctho 3,6 KM/c. Macca ssektpoHa m. = 9,1-1073! kr, 3apsj
371eKTpoHa e = —1,6-10719 K.
g0 | 1) L6 OIK-1.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOJMYeCTBO 3HaYeHW, KOTOpble MOXKeT MPUHUMAaTh MarHUTHOe
KBAHTOBOE YMCJO M IPH AAHHOM 3Haue€HWM OpOUTA/IbLHOTO KBAaHTOBOTO
yncha I?
H2+1
81 2)31+1 OIIK-1.3.1
3)1-1
41
Otsert: 1
Yxaxure, 4TO onpezesnseT rJlaBHOe KBAHTOBOe UMC/IO N7?
1) DHepreTHuecKrie YpOBHU 3/IeEKTPOHA B aTOMe
2) BenmurHy MOMeHTa UMITy/IbCa 37IeKTPOHA B aTOMe
82 | 3) [Ipoekuuio opOUTaNTBbHOIO MOMEHTa UMITyJ/IbCa 3/IeKTPOHa Ha 3ajaHHoe | OIIK-1.3.1
HaripaBJieHre
4) BenmuriHy MOMeHTa UMITYJ/IbCa 371eKTPOHA B 3aZJldAHHOM HarlpaB/eHUU
OtBerT: 1
Ykaxute, 4TO OorpejesnsieT MarHUTHOE KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHbIN MeXxaHWYeCKUi MOMEHT 3/71eKTPOHa B aTOMe
83 2) DHepruro CTallOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe OIK-2.Y 1

3) BennuyHy MOMeHTa UMITyJ/IbCa 3/IEKTPOHA B 33/laHHOM HarlpaB/eHUH
4) DHepreTUyecKre YPOBHM 3/IEKTPOHA B aTOMe
Otsert: 3




84

B uecth Koro Ha3BaH 3((eKT pacliiernyieHUsi YpOBHel SHepruyd aroMa BO
BHEIIIHEM 3/IEKTPUUYECKOM MoJe?

1) OuiHIITelHA U Ae Xaaca

2) ltapka

3) OTTUHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIlK-1.3.1

85

Kak Ha3bIBalOT JIMHUM B CIIEKTpe KOMOMHAL[MOHHOTO pacCesiHusl C
4aCTOTaMU, MeHbIIMMU YaCTOThI NTaJarolero ceera?

1) OpaH)XeBbIMM CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMHU CITyTHUKaMU

4) AHTaroHMCTUYECKUMH CITyTHHKaMU

Ortsert: 3

OIIK-1.3.1

86

[MosichuTe (hr3UUeCKUN CMBIC BOJTHOBOW (DYHKI[UH.

1) BonHoBast pyHKLIMs TPOTNOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) Ilpou3BeseHrie BOJHOBOM (YHKIIMM Ha KOMILIEKCHO-COTIPSDKEHHOE
BbIpa)KeHHe PaBHO TUVIOTHOCTH BEPOSITHOCTH 0OHApY>KeHHSI YaCTHL[bI

3) BosiHOBass (GyHKIMsS 00paTHO TPOMOPIMOHANbHA [JIMHE BOJIHBI Jie
bpoiins

4) BosiHOBasi (YHKIUS TMpeACTaB/seT COO0M KUHEeMATUUeCKUM 3aKOH
JIBIDKEHUsS] MUKPOUacCTHLIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-2.¥.1

87

Bribepute BepHyH (HOPMYIMPOBKY COOTHOIIEHHUSI HEOTpe/ie/IeHHOCTel
[efizenbepra.

1) AE-At> h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

YK-2.3.1

88

YKaxkute, Kakye yaCTULIbI SIB/SIFOTCSI (pePMUOHAMM.

1) DneKTpuUecKu 3apsiKeHHbIe YaCTHULIbI

2) DJyiIeKTpUUeCKU HerTpabHble YaCTULIbI

3) Bce vacTulpl € TOJTYyLIe/bIM CITUHOM

4) DyieKTpuuecKy 3apshKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak Ha3bIBaeTcsi TBepZioe Tejlo, y KOTOPOrO BajleHTHasl 30Ha MOJHOCTBIO
3ario/IHeHa, 30Ha TMPOBOJMMOCTH — TIOJHOCTBIO CBOOOZHA, a IIMpPHHA
3arpelleHHOW 30Hbl BelMKa [0 CpPaBHEHUIO C SHeprued TeIyioBOrO
JIBUKeHUs?

1) [IpoBogHUK

2) InsneKTpuK

3) INonynpoBogHUK

4) TIp¥MecCHbIV TTOTYTIPOBOJHUK

Ortser: 2

OIIK-1.3.1

90

Kakyro pasmepHoOCTb UMeeT rnoctosiHHas [1nanka B cucreme CH?
1) x-c

2) x/c

3) x/m

4) 1x/>B

Ortsert: 1

OIIK-1.3.1




OneHute, KakOM CMBICJI HMeeT COOTHOLIEHVe Heollpe/elleHHOCTeN
Ieii3enbepra pns SHepruy 4YacTUl{pl W BpeMeHU IpeObIBaHHSI ee B
COCTOSIHUM C [JaHHOW SHeprueun?

1) OHeprus NpsiMo NpPONOPLMOHATIbHA BpeMeHU

2) OHeprust 06paTHO MPOMOPLMOHA/TEHA BpeMeH!

3) DHeprusi U BpeMsi MOT'YT ObITb M3MepeHbl OJHOBPEMEHHO CO CKOJb
YTOIHO BBICOKOM TOYHOCTBIO

4) UYem Oonblle Heomnpeje/NeHHOCTb  3HEPrMM, TeM  MeHbllle
HeoIlpe/le/IeHHOCTb BpeMeH!

Ortsert: 4

91 OIIK-1.3.1

Kak Ha3bIBaeTCs COCTOSIHUME 3/IeKTPOHA B aTOMe, COOTBETCTBYIOII[Ee
MUHUMaTbHOMY BO3MOKHOMY 3HaUeHHIO er0 SHePruu?

1) Bo30y»/1eHHOEe COCTOSTHUE

92 | 2) MeTtacTabuibHOe COCTOSIHUE OIlK-2.Y.1
3) OCHOBHOE COCTOsIHUE
4) BaneHTHOe COCTOSIHUE
Otsert: 3

B uem 3akmtoyaeTcsi TyHHeIbHbIN 3¢ deKT?

1) B Bo/HOBOM XapakTepe [BIKEHUS] MUKPOYACTHUI[bI B MEPUOAUUECKOM
MoTeHLIasne

2) B KOpmyCcKy/sIpHOM TOBeZIeHUU 3/IeKTPOMAarHUTHOTO W3/y4YeHUs TIpU
MPOXOXKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Haxo)K[eHUM YacTHUI[bl Cpa3y B HECKOJbKHUX TOUKAaX IMPOCTPAHCTBA
O/IHOBPEMEHHO

4) B npoxoyX/IeHU MUKPOYACTHIIbl Uepe3 MOTeHIMaIbHbIN Oapbep, Korjia
9HEPTHs YaCTULIbI MeHbIIIe BLICOTHI 3TOr0 Oaphepa

OtBert: 4

93 OIIK-1.3.1

Kakue moABv>KHbIE YaCTULbl UM KBa3WUACTHULbl SIB/SIOTCS HOCHUTEISIMU
3apsifia B IOJIyIIPOBOJHUKAX?

1) OneKTpoHbI

94 | 2) IIpoToHsl OIlK-1.3.1
3) DJIeKTPOHBI U JILIPKU
4) Nonsl

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.

Tabmja 20 — PacripezienieHre 6asiyioB TeKyIiero KOHTPOJIS



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

11.6.2. YcoBus fonycka K MPOMeXyTOYHOM aTTeCTaljuu.

OO6s13aTeTbHBIM YCIOBHEM /IS TIOJIyUeHUsl OMycKa K 3k3ameHy/anuddepeHLIDOBaHHOMY
3auéTy SIB/ISIETCSl YCIIellHas c/jlaua He MeHee 75% /abopaTOPHBIX U MPaKTHUECKUX paboT, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlleHKOM He HIKe
«y[IOBJIETBOPUTE/ILHO». JIWIla, He BBINOJHUBIIME [aHHble YCJIOBMS, He JOIyCKalwTCsI K
MPOMEXXYTOUHOM aTTecTald W CUYMTAIOTCS MMEHIIMMU aKaJeMUUYecKyr 3a/l0/DKeHHOCTD,
KOTOpY!0 HeOOXOAMMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 moy4eHusi UTOTOBOM OLIeHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 0bsi3aH:

- BBINOJHUTE ¥ 3aUTUTL 100% s1ab0paTOpHBIX U MPaKTHUeCKUX paborT;
- Habpatb He MeHee 5 6a/uioB (M3 10) 3a 3/1eKTPOHHOE TeCTHUpPOBaHHe B cuctemMe LMS
I'YAIL

[Ipy HeBLIMIOHEHUM XOTsl ObI OHOTO W3 JaHHBIX YCIOBUN MaKCHMaJjbHasi UTOroBast
OL|eHKa, HEe3aBHCHMMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nr¢depeHIPOBAaHHOM 3auéTte, He
MOJKeT IPeBbIIIAaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /Ba TeOPeTHUeCKHX BoOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiioB KaXk/bli) ¥ OAHY pacuéTHyIO 3ajauy (OLieHuWBaeTcs MakcumyM B 10
6anoB). MToroBasi orjeHKa 1o AUCLIUTMHE (HOPMHUPYETCS TyTéM CyMMHPOBAHUSI C€MeCTPOBBIX
MW 9K3aMeHAllMOHHBIX 0a//loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMAYeCKylo LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabmwiia 21 — I1Ikasa mepeBo/ja UTOTOBOH CYMMBbI 0asl/IOB B OIIEHKY

WTorosasi cymma 6asiioB OneHka
85—100 «OT1nyHO» (5)
70 — 84 «Xopo1io» (4)
55-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHO» (2)
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