MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

I.T.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

A.®. Kpsuko

(MHULHATB, haMIIHs)

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
AL Hatlp A 25.05.03
CTHEIHATbHOCTH
HawnmMeHoBaHMe HampaBiIeHUS TexHuYeckast SKCIUTyaTalys TPAHCIIOPTHOTO
MOJTOTOBKH/ CHIEIMATIBHOCTH paanoob0pyAOBaHUS
HawnmenoBanune TexHuYeckast IKCIUTyaTaIys paguo3JIeKTPOHHOTO
HaNpaBICHHOCTH 000pyI0BaHUS a3pONOPTOB U BO3IYLIHBIX TPACC
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. 7 S 12.06.2023 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

copia
ALT.H., 1pod. AT 25 14,06.2023 A.B. KonbiibIi0B

(yd4. cTeneHp, 3BaHUC) (moamuch, nara) (uHUIMANEI, hamMuIns)

OrtBerctBeHHbIN 32 OIT BO 25.05.03(01)
JIOIL., K.T.H., JOIL. o 21.062023 M.E. Hepeifxmm

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (moxmuce, fata) (MHUDHATEL, (haMIIIHs)

3aMecTuTeNb JUpEeKTOpa HUHCTUTYTA Ne2 1o MeTondeckoit pabote
011, K.T.H., JOIL. M 21.06.2023 O.J1. Basbimiesa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) (moxmuce, fata) (MHULHATEL, (haMIIIHs)



AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— TMporpamMmy CHELMaJIMTeTa [0 HANpaBJICHUIO MOATOTOBKM / crenuanbHoctd 25.05.03
«TexHuueckass SKCIUTyaTalusi  TPAHCIOPTHOTO  Paauoo0OpyAOBaHHUS»  HAMPABICHHOCTH
«TexHudeckasi IKCIUTyaTalllsl PaJHOdIEKTPOHHOTO OOOPYIOBAHHS a’POTOPTOB M BO3TYIIHBIX
Tpaccy. Juctununa peanusyercs kadeapoid «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-1 «Croco6eH ucmosib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHKH, €AMHUIIBI U3MEPEHUS,
(byHIaMeHTaIbHbBIE PUHITUIIBI U TEOPETUYECKHUE OCHOBBI (PU3UKU, TEOPETUUECKON MEXAHUKI.

Conepxanre AWCIUIUIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBA3AaHHBIX C MpoOiemMamMu
o0mieit pusuky.

[IpenomaBanue IUCHUILIMHBI TIPEAYCMaTpUBAET Cleayionue (GopMbl OpraHu3aIuu
yueOHOro mpoIliecca: JISKIUH, J1ab0paTopHbIe paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabora.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dIK3aMeHa.

OO0miasi TpyJ0eMKOCTh OCBOCHHS JUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIX eaunUI, 468
JacoB.

SI3bIK 00yUeHUS IO JUCIMILTUHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;
- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS
Kareropus (rpymma) Koz n Kon n HaumeHnoBaHre HHIUKATOpA
KOMTIETEHITHH HaHMCHOBAHUE JOCTUKECHHSI KOMITETEHITUN
KOMIICTEHITHH
OIIK-1.3.1 3HaTh ¢pyHIaMEHTAIbHBIC
3aKOHBI €CT€CTBO3HAHUS U OCHOBHbBIE
buznyeckue 1 MaTeMaTHYECKHE 3aKOHBI
OIIK-1.3.10 3HaTh OCHOBBI NIEKTPUYECTBA U
MarLeTusma
OIIK-1.3.7 3HaTh OCHOBBI KBAaHTOBOM
bu3uky 1 UMK TBEPIOTO TEIa
OIIK-1.3.8 3HaTh OCHOBBI MEXaHUKH,
OIIK-1 Cnocoben MOJICKYJIIPHOHN (DM3UKH U TEPMOTUHAMUKHU
UCIIOJIb30BAaTh OIIK-1.3.9 3HaTh OCHOBBI (PU3HUKH
OCHOBHBIE 3aKOHbI Kosie0aHui ¥ BOJH, ONTHKU
MAaTEeMaTUKHU, OIIK-1.Y.1 ymeTh npuMeHSTh (PU3HUECKUE
€MHULIBI 3aKOHBI 1 MaTeMaTH4YeCKHE METO/IbI JIJIs
Ob6menpodeccnoHanbHbIE | H3MEPEHUS, peuIeHus 3a/1a4 TEOPETUYECKOTO U
KOMIIETEHINH dbyHIaMeHTallbHbIE | MPUKJIAHOTO XapakTepa
IIPUHIUIIBI U OIIK-1.Y.5 ymeTh NpUMEHATH OCHOBHBIE
TEOPETUUECKHE 3aKOHBI (PU3UKHU MIPU PEIICHUU
OCHOBBI (PU3UKH, MPAKTUYECKUX 3a7a4
TEOPETUUECKOU OIIK-1.Y.7 ymeTh NpUMEHATH OCHOBHBIE
MEXaHHUKHU npueMbl 00pabOTKHU SKCIIEPUMEHTAIbHBIX
TAHHBIX
OIIK-1.B.1 BiageTs HaBLEIKAMU
UCTIOJIb30BaHUs 3HAHUN (DU3HUKH U
MaTeMaTUKU MPU PEIIEHUH MPAKTUYECKUX
3a/1a4y
OIIK-1.B.2 BnageTh MaTeMaTHUYECKOMI
CUMBOJIUKOU IS 3aITUCH U YTEHUS
MaTeMaTUYECKUX BhIPAKCHUN

2.  Mecro pucuuniunsl B cTpykType Ol
JucnumnimuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIECTYIOUIUX TUCIUIIIAH:
— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;
— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;




— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.

3HaHUA, TOJYYECHHbIE NPH HM3YYCHWH Marepuana JaHHOW IJUCUUIIIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOT'YT MCIOJIb30BaThCS MPU U3YUYEHUU APYTUX JUCLUIUIMH:

— «DIEKTPOTEXHUKAY;

— «Metponorusn»;

— «Pagnomarepuransl 1 paguOKOMIIOHEHTBDY;

— «ONEeKTpOIMHAMUKA U PacCIIPOCTPAHEHUE PATUOBOIIHY;

— «MarepuanoBeneHue»;

— «MexaHuKa;

— «DJIEKTPOHUKAY.

3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMeCcTpaM) IPeACTaBIECHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUTUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnas paboma, Bcero (4ac) 129 58 67 4
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHIUIATCKUi SK3aMEH

4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh

Jlekuuu | 113 JIP KII CPC
Pa3nensl, TeMBI TUCUIUTIITHBI (1ac) (€3) | (aac) (qac) | (aac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 19
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 20
Uroro B cemectpe: 34 17 17 58

Cemectp 2




Paznen 4. DnexTpuyecTBo 11 7 8 22
Pa3nen 5. Margetusm 11 8 6 22
Pasnen 6. Ontuka 12 2 3 23
Hroro B cemectpe: 34 17 17 67
Cemectp 3

Pa3nen 7. KBanToBasg onTuka 11 5 7 1
Pasnen 8. KBanroBas MexaHuka 11 9 3 1
Paznen 9. Cratuctuueckas Gpusnka 12 3 7 2

Hroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 129

[lpakTHueckas TMOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETLHOCTHIO.

4.2. ConepxkaHue pa3ieNoB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

Kunemartuka nBukeHust MarepuasibHoOM TOUKU. [1yTh 1
nepemetenne. Ckopocts u yckopenue. HopmanbHoe n
KacaresibHOe yckopenus. [loctynaTenbHoe v BpalaTreabHOe
nBrkeHne. OCHOBHAs 3a7jaua KHHEMAaTUKU MaTEpUAIbHON
TOUKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpallaTeIbHOM JIBUKEHUH.

HNuepuunanbhbie cucteMbl 0TcyeTa. OCHOBHbBIE 3aKOHBI
KJIACCHYECKOU TUHAMUKHU - 3aK0HEI HrroToHa. OcHOBHAS 3a7a4ya
JUHAMUKU MaTepHalbHON TOUkU. HenHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPIIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas paboTa u MOITHOCTh. KuHeTn4eckas sHeprusl.
3aMKHYTBI€ U HE3aMKHYTbIE cUcTeMBbI. [loTeHInanpHas sHeprus
cuctembl. CBI3b MEXAY NOTEHIUAIBHOW SHEPTUEN U TIOJIEM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y paBHEHHE MOMEHTOB.
3aK0oH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs TBepaoro tena. Ilocryinarsl cenuanbHOU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTb. PensTuBUCTCKUN nMIyibc. OCHOBHOE




ypaBHEHUE PENATUBUCTCKON nuHaMuku. KnHetndeckas sHeprus
peHHTHBHCTCKOﬁ YJaCTHUIIBI.

CBa3b Macchl 1 3HEPTUH. CBSA3b MEXKIY SHEPTUEH U UMITYJILCOM
qaCTULHbI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apMOHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOP
(MaTeMaTUYECKUN MaITHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
MoJT ICCTBHEM yIIpyroit cuiibl). CloeHue KoJIeOaHHiA.
Huddepennmanbroe ypaBHeHue Konebannii. CBOOOTHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUecKue
BOJIHBI). BonnHOBOE ypaBHeHue. [IpuHIun cyneprno3uiui.
Oneprus BoiHbI. [1oToK 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosigas BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU
BOJIHBI.

Pazgen 3.

Mouiexyasipuas puszuka.

TepMoguHaMu4eckre COCTOSIHUA U npouecchl. [lonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonmuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
HayaJio TepMOJMHAMUKU. Temneparypa U BHyTPEHHSISI SHEPTusi
KakK (PYHKIIHMSI COCTOSTHUS. TermnoeMKocTh. DHTponwus. Bropoe u
TpeThbe Havyaja TepMoanHaMuku. Teopemsl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI DHEPI U,

TEIIOEMKOCTH, YpaBHEHUE anadaTel, paboTa MpH pa3InIHbIX
nporeccax, 3HTponusi). CKOpOCTH TEIIIOBOTO ABUKEHUS
MoJiekysl. Cpenssst KHHETHYECKas SHeprus MoJieKysl. OCHOBHOE
YpaBHEHUE KMHETUYECKOU TEOPUU UACAIBHBIX I'a30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA AMEKTPUYECKOTO 3apsia.
B3anmoaeiicTBre 3JIEKTPUUYECKUX 3apsAJIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpoctarnueckoe nosie. HanpsskeHHOCTD
3JEKTpOCTaTHYECKOro nojs. IlpuHiun cynepno3numm.
DnexTpudeckuil Aumnoib. PaboTta cui 31eKTpocTaTHYECKOro
nosist. Teopema 0 HUPKYJISUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMaNTBHOCTD NEKTPOCTATUYECKOTO MOJIS.
HarpskeHHOCTh M NOTEHIMAIT AIEKTPOCTATUYECKOTO MMOJI,
CBsA3b MEXAy HUMHU. Teopema ['aycca 1iis aeKTpOoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEHIECTBE. THUIIbI
TanekTpuKkoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBsI3aHHBbIE 3apsabl. JlusnekTprudeckas BOCIPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DJIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca s 37€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpH NPOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrusi CUCTEMBI AIEKTPUIECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTOo MpoBoaHMKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU IEKTPUUYECKOTO MOJIA. DIEKTPUUIECKUNA TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-Jlenua B
WHTerpaibHON U auddepeHmansHoi hopmax.

Pasnen 5.

Marnerusm.




3akoH buo-Casapa-Jlannaca. [lone conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarHuTHoe 1osje B
BenecTse. HamarnnueHHOCT. MaruuTHasi BOCIPUUMYHUBOCTb.
MarunuTHas npoHuIaeMocTb. HanpskeHHOCTh MATHUTHOTO
noJisi. J[naMarHeTMku, napamMarHeTUKy, GeppoMarHeTHKY.
Teopema 0 HUPKYIALMN BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuino Jlenna. CamonHyKus.
B3aumnas uanykius. O6beMHast TUIOTHOCTh SHEPTUHU
MarHuTHoro nois. CucrteMa ypaBHeHuH MakcBesuia.
MarepuanbHble ypaBHEHUS.

Pa3nen 6.

Onruka.

[Inockre MOHOXpPOMAaTUYECKHUE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMarHMTHHIX BOJIH. BekTtop YMoBa-
[loitHTHHTra. 3aKOHBI IPEIOMIIEHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTes npeomieHus. atepdepeHius.
Mertoap! HabmoneHust nHTepdepenn cBeta. Audpakius
ceera. [Ipunuun ['rolirenca-®penens. ucnepcus ceera.
Hudpakuunonnas pemerka. [lonspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHus1 aOCOIIOTHO YEPHOTO Tena. YIbTpaduoneToBas
karactpoda. KpantoBas rumoresa u popmyma [Inanka.
KganroBas ontuka. ®otosddext, onbiTel CToneToBa. @OTOHEI.
JaBnenue cera. KopnyckynsspHO-BOJIHOBOU ayanu3M. DddexT
Komnrona.

Pa3nen 8.

KBaHnToBasi MexaHuKa.

Teopus bopa. OnbiTel @panka u ['epua. I'unoresa ne bpoiins.
®dazoBas U rpynmnoBasi CKOpocTu BoJH 1e bpoiinsa. BomHoBoii
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHKE BOJIH Jie bpoitis.
[Tpunun HeonpeneneHHocTH I elizenOepra. BomHoBas
¢GyHKIUs, €e OCHOBHBIE cBOicTBa. OniepaTophl (PU3HMUECKUX
BEJIMYUH. BpeMeHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nexkennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOM
noTeHuuanbHou siMe. KBanToBeIl ocumiuisitop. Hynesas
SHeprus, HyjneBble Konebanus. [Ipoxoxnenue yacTuisl yepes
NOTEHIMATBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOAOpOa B KBAHTOBOW MexaHuKe. KBaHTOBbBIE YuCIa.
OpOuTanbHBI MEXaHUYECKHI U MAarHUTHBIM MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOe THPOMAarHUTHOE OTHOILIEHUE.
Omneit Tepna u 'epnaxa. Cnun 3nexTpoHa. [IpuHnun
TOKJIECTBEHHOCTU MUKpoyacTHll. DepMUOHBI U OO30HBI.
CummMmeTpus BOJHOBOM (DYHKIIMM CUCTEMBI OJTMHAKOBBIX YaCTHII.
[Tpunanun [Taynmu. O0bsicCHEHHE TEPUOANIESCKON CHCTEMBI
anemenToB .M. Menaeneena.

DHEPreTUYeCKuil CEeKTp aTOMOB U MoJsiekyJ. [Ipupona
XAMHYECKOU CBSI3H.

Pa3nen 9.

Cratucruyeckas pusuka.

Craructuueckuit Mmerona. @a3oBoe NPOCTPAHCTBO.
Pacnipenenenne 'n66ca. CTaTUCTHYECKOE UCTOTKOBAHHE
sHTponuu. CBoOOaHAs SHEPTUs. CTAaTUCTHUECKOE ONMCAHHE




KBaHTOBOU CHCTEMBI, Pa3IN4le MEXy KBAHTOBO-
MEXaHUYECKOW U CTATUCTUYECKON BEPOSITHOCTAMM.
Knaccuueckas cratuctuka Makcsemna-bonsiivana. KBantosbie
cratuctuku @epmu-/lupaxa u boze-OiinmTeitna. CpaBHeHHE
Pa3JINYHBIX CTATUCTHUK.

Pacnpenenenune ®epmu-/Iupaka 1uist 3JIEKTPOHHOIO rasa.
DJIEKTPOHBI B KpUCTa1ax. DHeprusi @epmu, BEIPOKICHHBIN U
HEBBIPOKJICHHBIN IEKTPOHHBIN I'a3. DJIEKTPOHHAS
TEIUIOEMKOCTh. TeIT0eMKOCTh KPUCTAIUIMYECKON PEIIETKH.
Knaccuueckas teopust, Teopust Diinmrerina u Jle6as. @®OHOHBI.
DOTOHHBIN Tas.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh PHUBEIACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTHYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TPAaKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUII
SAHATHH (dac) JIUHBI
Cewmecrp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHaMHUKa
MaTepUaJIbHOU TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAMUKa
abCOIIIOTHO TBEPIOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEJIBHOCTH
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHU
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpHUs
Cemectp 2
7 HanpspkeHHOCTD 1 Pemenue 3anau 3 4
MMOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apsKEHHBIX YaCTHULl B
AIEKTPOCTATUYECKOM
1oJie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AIIEKTPUUYECKOTO TOKA
11 WHaykuus Pemenue 3anay 3 5




MAar"duTHOTI'O I1O0JIA.
CuJipl B MATHUTHBIX
IOJIAX

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3ALINS

Pemrenue 3agau

Cemectp 3

14

TermmoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOHMCTBa (POTOHOB

Pemrenue 3agau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHoIIeHHE
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOITHbI

ne bporins

Pemenue 3amau

18

YpaBHeHUE
[Ipenunrepa
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

KBanroBas
CTaTHUCTHKA

Pemenue 3amau

Bcero

51

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh

Ne
/11

HaunmenoBanue mabopaTopHbIx paboT

TpynoemMKkocTs,
(qac)

N3 Hux
IIPaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 1

MasaTtauk MakcBeiia

HaxioHHEIN MasiTHUK

CTOJIKHOBEHME IIapOB

MareMaTnueckuii 1 000POTHBIN MasITHUKA

N[ WiN|—

Omnpenenenne CKOpOCTH 3ByKa B BO3IyXe

W W W kP&

W= || =

Cemectp 2

OnpeneneHne 3JIeKTPOEMKOCTH

KOHJCHCAaTopa

HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA

Onpenenenne ropu30HTAIBLHOM
COCTABJIAIOLIEH HAIIPSKEHHOCTH




MarHUTHOTO TOJIS 3eMJIH
9 Ornpenenenne yAeabHOTO 3apsiaa dJEeKTpoHa 3 5
10 | Komnbua HerioTona 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIIOBOTO U3ITYYECHHUS 4 7
12 | Bueunwuii potorddext 3 7
13 | H3ydenwue cnekTpa aToMa BOJopoja 4 9
14 | Omnpenenenue NOTEHIUAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenrie 3HEPTUM O, — YACTHUI] TIO 3 9
nmpoOery B BO3ayxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronuxcs
Bunpl camocTosITenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuua 7 — Buasl caMocTosTeNIbHOM PabOTHI U €€ TPYI0EMKOCTh
o Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac
1 2 3 4 5
W3ydenne TeopeTudecKoro Marepuaia 43 19 23 1
nucuuriuael (TO)
[TonroroBka K TE€KyIIeMy KOHTPOJIIO 43 20 2 1
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM 43 19 2 )
arrectauuu (ITA)
Bcero: 129 58 67 4

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHOM PabOThI 00YUaAOMIUXCS TTO TUCIUTIUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENbHONW paboThl O0yJaroluXxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI

[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.

Ta6ymmia 8— [lepeueHs meYaTHBIX U DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMIUTIPOB B

[udp/ bubnuorpaduyeckas ccpuika oubnmioTexe

URL anpec
(KpoMe 2IIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc ¢pusuku: yuebnoe nocodue / 94
T76 T. U. Tpodumosa. - 21-e uzn.,




crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beiciiee
obpasoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

53
C12

Kypc ¢usuku: yaueGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoOBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
C12

Kypc obmieit dusuku: yaedbnoe
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Kiaccuueckas yueOHast
nureparypa 1o ¢usuke) (Jlyuamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekyispHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit dusuku: yuebnoe
noco6ue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: Jlansb. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 2:
DIEKTPUUYECTBO U MAarHETHU3M.
Bonanel. Onrtuka. - 2007. - 496 c.:
puc., tabiu. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc o6meit pusuku: yuedHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
Kjaccudyeckue yueonukn). T. 3:
KBanrtoBas ontuka. AToMHast
¢uzuka. duznka TBEPAOro Teja.
®du3uKa aTOMHOTO sA1pa U
3JIEMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53

Mexanuka: OCHOBHBIE 3aKOHEI:

121




ns83

yuebHoe nocooue / 1. E. Uponos.
- 7-e m31. - M.: JIaboparopust
BbaszoBrix 3nannii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

534
n83

BousiHOBBIE IpOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., 101 - M.: JlaGoparopwus
bazoBrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
N83

®dusuKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

OnekrpomarHeTusm: OCHOBHbBIE
3aKoHBL: yuebnoe nocodue / 1. E.
Wponos. - 4-e uza. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
N83

KBanToBas ¢pusuka: OCHOBHBIC
3aKOHBI: yueOHoe mocodue / U. E.
Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

https://e.lanbook.com/
book/142380

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 16-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/123463

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yae6Hoe nocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0. r.]. - Tom 3: KBanToBas
onTuka. AToMHas pu3uKa.
®usuka TBepAOro Tena. Puzuka
ATOMHOTO SIIpa ¥ 3JIEMEHTAPHBIX
gactull - 2019. - 320 c.

https://e.lanbook.com/book/115197

Crpenkos, C. I1. MexaHuka:
yueOnuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, 2019. - 560 c.




https://urait.ru/bcode/425487

Kypc obmieit ¢pusuku B 3 KH.
Knura 1: Mexanuka: yueOHUK
it 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
Cnupus. - Mocksa:
WzparensctBo KOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc obmieit ¢pusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (PU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CoupuH. - 2-e u3a. -Mocksa:
N3patensctBo FOpaiit, 2019. -
441 c.

https://znanium.com/catalog/
product/470189

CuByxus, [1. B. O6mmuii kypc
¢busukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn J1.B., - 6-¢
u31., crep. - Mocksa:
OU3SMATIIAT, 2014. - 560 c.

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

CuByxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocobue as
By30B: B 5 Tomax Towm 2:
TepMoarHaMUKa U MOJICKYIISIpHAS
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3BMATIINT, 2014. - 544 c.

https://znanium.com/catalog/
product/549781

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe nmocodue s
BY30B: B 5 Tomax Tom 3:
Onektpuuectso / CuByxun J1.B., -
6-e u3a., crep. - Mockaa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214

CazoHoB, A. b. flnepnas ¢puzuka
: yuebHOe nmocobue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u
qor. - Mocksa : M3gatenseTBo
HOpaiir, 2020. - 320 c.

urait.ru/bcode/454215

CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yaeOHoe mocodue Jisi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.




7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Pazmen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y criexu

¢u3nueckux Hayk», U3NYECKHil HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DieKTpoHHas BepcUs )KypHalla «3a HaAyKy»

https://openedu.ru/ Oo6pazoBarenbHas maaThopma «OTKPBITOE
o0paszoBaHHE»

https://fizikaguap.ru/ OO6pa3zoBaTeabHBIN pecypc Kadeapbl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3YEMBIX pu
OCYIIIECTBIICHUH 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabuie 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (TIp1 HEOOXOTUMOCTH)

1 VYuebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-




1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYNIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM — 03; FRM - 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

[TerepOypr, yim.
T"acremo, n. 15,
ayautopus Ne31-046

VY4aeOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIbTALUM, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu 6OJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYMIOBBIX U WHAWNBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Indpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-04

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE

196135, r. CaHKT-
[TerepOypr, yiu.
I'actenmo, a. 15,




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON aynutopus Ne32-06
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TA0OPAaTOPHBIE YCTAHOBKHU IO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. CaHkTt-
1ab0opaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

7 | YueOHas aynuTopus aiis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankT-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUIECKUE [etepOypr, ym.
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON lacremno, a. 15,
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopymoBaHue.

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalU
o0yyaromuxcs 1o JUCUUIUTHHE puBeeH B Tabiuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB VISl POBEICHUS IPOMEXKYTOYHOM aTTeCTallN

Bunx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIMM O0y4YaloUMMUCS MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa




HCIIOJIBb30BaHUA KOTOpOﬁ, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayuIbHAs IKaIa

XapakTeprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIC HAYYHBIE MTOJIOKEHUS C MPAKTHYECKOU
JIeATETbHOCTHIO HAIPaBIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClIelMaIN3UPOBAHHBIX OHATHUH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTPaMMHBIA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOU JESITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BIAJCET CUCTEMOM CIELIMAIM3UPOBAHHBIX TOHITHUH.
— o0yyJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPAaMMHOTO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a1AHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

Ta6muma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepeuens BonmpocoB (3a1a4) st IK3aMeHa Kon
WHANKATOpa
Cemectp 1

1 Urto n3yyaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepuasibHas TOYKA? OIIK-1.3.8
Teno IBMKETCS U3 COCTOSTHUS TIOKOS C TAHTEHIIUAIBHBIM YCKOPEHHEM

3 a.=4 Mm/c u HOPMaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.V.1
BEJIMUMHY MOJIHOTO YCKOPEHHUS Tela d.

4 B kakux enmuHUIIAX MOKHO U3MEPSITh YTIIOBYIO CKOPOCTh U YTIIOBOE OIK-13.8
yCKOpeHue?

5 Uto Takoe abCOIIOTHO TBEPIOE TEN0? OIIK-1.3.8

6 [Tpoananu3upyiTe OTINYNS CACAYIOMUX HU3UIECKUX MOJICTICH: OIIK-1.V.1




abcomotHO TBEpH0E Teno (ATT) u matepuanbHas Touka. [IpuBenure
puMep, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIAET B KAYECTBE
MarepuasibHON TOUuku 1 ATT.

Haitgure cBs3b MeXy TMHEHHON U YTIIOBOW CKOPOCTHIO

7 . OIIK-1.¥V.5
MaTepUaIbHON TOUYKH.
IIpoananusupyiire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110

] W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoii myTh OIK-1.Y 1
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE o
3aKOHOB, HCMOJIb3YEMBIX JUUISl PEIICHUS 3aJauH.

9 Cdopmynupyiite nepsbiif 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIH Ha OIK-13.8
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornacHo BTopomy 3akoHy HbI0TOHA, 3aBUCUT YCKOpEHHUE Tena OT

11 OIIK-1.3.8
€ro Macchl?
[IpuBenure npumep, WILIIOCTPUPYIOIIUN TEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.Y.7
HproToHa.
Kamenp ne:xut Ha 1HE cocyaa, IOJHOCTBIO IIOrpYKEHHBIN B Boy. Kak

13 WU3MEHUTCS CUJIa 1aBJICHUS KAMHS Ha JTHO, €CJIM CBEPXY HAJIUTh OIK-1B.1
KepOCHH (KepOCHH HE cMelmnBaeTcs ¢ Bogoi)? O6ocHyHTe CBOIA
OTBET.

14 HazoBwure, kakoii u3 3akoHoB Kemsepa ycranasnuBaet ¢popmy OIIK-1.3.8
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSTOTEHHSI OT Macchl
B3aUMOJICHCTBYIOIINX TEJ M PacCTOSHUS MEXTy HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CHJIA B3aUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy OIIK-1.B.1
OJIHOTO M3 TEJI YBEIUYUTH BABOE, & PACCTOSIHUE MEXY TEIAMH —
YMEHBIIUTH B JIBa pa3a.

16 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.8

17 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIETCS 3aKOH OITK-1.3.8
COXPAaHEHHUs UMITYJIbCA.

18 Kakast pu3nyeckast BermurnHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-1.3.8
CpaBHUTE 3aIIUCH OCHOBHOI'O 3aKOHA JUHAMMKH JJISl IOCTYNATEIbHOTO

19 Y BpAIllaTeJIbHOTO ABWKEHUSA. HailinuTe B3auMOCBSI3H MEXIY STUMHU OIIK-1.V.5
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Kakast pu3nyeckast BenunHa Ha3bIBaeTcs paboToi? OIIK-1.3.8

22 YT0 Takoe MOIIHOCTE? OIIK-1.3.8

23 OO0BscHUTE, TOYEMY LIEHTPOCTPEMHUTEINIbHAS CHJIa TP BPAILEHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ] AelicTBUEM

24 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS T
3a/1a4n.

25 B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U OIK-1.Y 5
HEKOHCEPBATUBHBIMU CHJIAMU?
Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH

26 HEHATPYKEHHBIN — IPU OJAWHAKOBOM MOIIHOCTH JBUraTeIs? OIIK-1.B.1
OO6ocHyiiTe CBOIl OTBET.

27 Uto Takoe noreHnuanbHas dHeprua? OT 4ero oHa 3aBUCHUT? OIIK-1.3.8

78 OOBscHUTE, IMEET JIU CMBICT H3MEPEHHE a0COIIOTHOTO 3HAYCHHUS OIK-13.8

HOTCHHH&HBHOP'I OHCPIUH TCJIa B HCKOTOPOM COCTOSHUU.




29

ChopmynupyiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH.
[IpuBenuTe IpuMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.8

30

Jan ToHKHH cTepykeHb Maccord m = 120 T u gimunoi / = 50 cM,
CIOCOOHBIN BPAIIaThCSl OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT HHEPLIMU OTHOCUTEIHLHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

ITokaxkuTe Ha MpUMepe TOHKOTo CTep:kHs HOM 20 cM 1 maccou 30
I, Kak npuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
WHEPLIHHN TeJI IIPH NIEPEHOCE OCU BPAILLIEHUS C CEPEIUHBI CTEPKHS HA
OJIMH U3 €r0 KOHIOB.

OIIK-1.V.1

32

Yemy paBeH MOMEHT UMITYJIbca a0COTIOTHO TBEPIOTO Tejia?

OIIK-1.3.8

33

Kak Beruucisiercss KHHETUYECKasi YHEPTHsl BpalieHus: aOCOIIOTHO
TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-1.YV.5

34

ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH
OWHIITEHHA.

OIIK-1.3.1

35

CrpaBeuvBa v B crienanbHoi Teopun otHocutensHoctd (CTO)
KIaccudeckast popMyIia isk KHHETHIecKoi sueprun E = m*v*/22
Ecnu HeT, To Kak pacCUUTHIBAETCS KUHETUYECKasl SHEPTUs Teja
coriacHo CTO?

OIIK-1.V.1

36

Omnpexnenure, Kak U3MEHHUTCS IEPUOJT KOJeOaHUl IPYKMHHOTO
MasiTHUKA ITPY YBEJIIMYEHUH €r0 Macchl B 2 pasa, a )KeCTKOCTH
IPYXHHBI — B § pas.

OIIK-1.YV.5

37

Kax cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYAON?

OIIK-1.V.1

38

CnenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJeT U3MEHATHCS X0
MAasiTHUKOBBIX YaCOB IIPHU HACTYIUICHUH JIETHUX XKapKUX JTHEH 1Mo
CPAaBHEHHUIO C XOJIOJHBIMHM 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJICHBI
B HEYTEIJICHHOM NTOMELEHUH (CTEP)KEHb MAATHUKA METANINYECKUi)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.2

39

YT0 Ha3LIBaeTCA BOJIHOU?

OIIK-1.3.9

40

OOBscHHUTE pa3nTUUKe MEXKIY MPOJIOIBHBIMU U MONIEPEUYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUe Oeryeil BOJIHBI.

OIIK-1.3.9

42

Uemy paBHaA cpeiHssI 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-1.3.9

43

HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyra cO
CKOPOCTSAMH Vyem M Vyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y 1 ONPEIACITUTE
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
N cTOYHUK ¥ TPUEMHUK IABUKYTCS HABCTPEUY JAPYT IAPYTY: Vyen = 40
m/c, v,y = 60 Mm/C.

OIIK-1.Y.7

44

Chopmymupyiite npuaImn [ oirexsca.

OIIK-1.3.9

45

Uro Ha3pIBaeTcs HHTEpepeHIer BOIH?

OIIK-1.3.9

46

Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit
BOJIHBI.

OIIK-1.V.1

47

HazoBuTe 0CHOBHEIE nmapaMeTpul COCTOAHNUA, KOTOPBIMHU OITKMCBIBACTCA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-1.3.8

48

Ha onny yanry BecoB mocTaBuiIu OJIFOAIE C TOpsiueid BOJOM, a Ha
JIpYTyI0 ypaBHOBemuBatoue €€ rupu. CoxpaHuTcs U ¢ TEYEHUEM
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.

OIIK-1.B.1

49

3anummure YPaBHCHUC COCTOAHUA NACATIBHOI'O I'a3a.

OIIK-1.3.8

50

CKOJIBKO CTeTeHel CBOOOBI UMEET KECTKAsl ABYXaTOMHAs MOJICKYa?

OIIK-1.3.8




C KaKUMHU OBVOKEHUSIMHU OHHU CBS3aHEI?

51 Uemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce OIIK-1.3.8
57 OueHnre, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBILLIE — PTYTHOI'O OIK-1B.1
WJIM CIIUPTOBOTO (TIPU MPOYUX PABHBIX YCIOBUSX)?
I'a3, Haxogsmmiics mpu noctosiHHoM nasieHuu p = 100 klla, usmennn | OIIK-1.Y.5
53 00seM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 Crenaiite BBIBOJIBI 110 XapaKTEPy U3MEHEHUS TEMIIEpATyphl Ia3a pu OIK-1.B.1
ero OpicTpoM pacmpeHur. OTBET MOSCHUTE. e
55 Ilepeunciure, U3 KAKMX YaCTEH COCTOUT TEIUIOBAs MAllIMHA. OIIK-1.3.8
OneHuTe cUTyaluIo: Karisi MacasIHUCTOM >KMJIKOCTH MOoNagaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. OIK-1.B.2
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIBI?
OO6ocHYyliTE CBOW OTBET.
Onenure curyanuto. Uto 00KUTaeT KoKy CHIIbHEE: BOAA WM BOASHOM
57 nap OJAMHAKOBOM MaccChl IPU OAHOM U TOM )K€ Temiieparype? OIIK-1.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
OIIK-
58 YTto n3yyaer 351eKTpocTaTuKa? 13.10
. OIIK-
59 JaiiTe onpenenaeHUe TOYEYHOT O 3apsija. 13.10
60 Kax n3MeHuTcs cuiia B3aMMOAECHCTBHS IBYX JIEKTPOHOB, €CIIH OIK-1.Y 1
paccTosiHue MEXAy HUMH YBeTW4IUTh B 3 paza? OOOCHYITE BaIlll OTBET. T
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-1.Y.5
BOKpPYT HETO.
62 Kax B3aMHO OpHEHTHPOBAHbBI CUJIOBBIE JIMHUM U DKBUIIOTEHIIMAIILHBIE OIIK-
MTOBEPXHOCTH? 1.3.10
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HATPSHKEHHOCTD OIIK-
3JIEKTPUYECKOTO MOJIs? 1.3.10
OIIK-
64 Yrto Ha3bIBaeTCS SJIEKTPUYECKUM JTUTIOTIEM? 13.10
OIIK-
65 Kaxkue BemecTBa Ha3bIBAIOT TUAJIEKTPUKAMU? 13.10
66 OOBsICHUTE pPA3IUYNE MEXKTY MOISIPHBIMUA U HETIOJISPHBIMU OIK-1.Y 1
JUDIEKTPUKAMH.
[Ipoananusupyiire, KAKOM BEIMYHUHBI 3apsA] JOJDKEH HAXOUTHCS Ha
67 o0OKIaIKax KOHAEHCATOPa, YTOOBI TPH pa3HOCTH nmoTeHnuanoB mexay | OIIK-1.V.5
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenute, Kakoil eMKOCTBIO OyIyT 001a/1aTh METAIIINUYECKHE
68 ITACTHHBI IIOMmabio 0.2 M, KOTOpBIE pa3zeneHsl cinoeM napaduna (¢ | OIIK-1.B.2
=2.5) Tommuuou 0.5 cm?
CrenaiiTe BBIBOJ, KaK U3MEHUTCS DJIEKTPOEMKOCTh TIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJAPAaTHBIMU IIJIACTUHAMMU, €CJIA U3 ITHUX IIJIACTUH OIIK-1.B.1
BBIPE3aTh KPYT'H C TMAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
OnenuTte cuTyanuo: 1Ba KOHAEHCaTOpa OAMHAKoBOM emKkocTH 200
70 MK®D coenuHeHbI mapauiebHo. Kak n3aMeHUTCst X 00111asi eMKOCTb, OIIK-1.B.2
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
. OIIK-
71 JlaiiTe onpeneneHue 3JIEKTPUYECKOro TOKA.

1.3.10




72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeMH. OIIK-1.3.1
73 Kaxk n3menuTcs conpoTuBiieHHE TPOBO/IA, €CIIH €T0 JJIMHA YBEIUYUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4duTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccuunraiite MOIIIHOCTD, BBIJICISIEMYIO HA COMPOTUBIIEHUU 3 KOM npu OMK-1.V 5
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
. . OIIK-
75 Jaiite onpeneneHre MarHUTHOM MHAYKIUH. 13.10
OIIK-
76 Kakum o0pa3om omnpenensiercs HanpaBleHUe CHIbI Amriepa? 13.10
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeJIMYMHA MAarHUTHOTO TOJISI B LIEHTPE OMK-1.V 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO Ha OCH JUIMHHOT'O COJIEHOU/IA, OIIK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
& CEepACYHUK C MpOHUIIaeMOcThio | = 100, ecinu mo HeMy IPOXOJIUT TOK
cuoit 2 A.
PaccuunTaiiTe mI0THOCTh HAMOTKH TOPOU/Ia, HEOOXOIUMYIO, YTOOBI OIIK-1.V.1
80 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €T0 OCU
nMeno Benmuuuny 1 mTo.
Ornpenenure, Kako# 3apsij HECET dJIEMEHTapHAs YacTHUIIA, €CJIA OHa, OIIK-1.Y.5
81 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHIYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna senmuunoi 0.16 nH.
OneHuTe CUTYyalnio: B MAarHUTHOE T0JIE C OJJMHAKOBBIMU CKOPOCTSIMU
82 BJIETAIOT MPOTOH U 3JIEKTPOH. bynyT nu otnnuaTecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.
. OIIK-
83 B uem cocTouT sIBJI€HHE 3JIEKTPOMArHUTHON UHIYKIIHH? 13.10
[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbLIE, KOTOPOE
34 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIblo PaguycoM OMK-1.V 5
10 cm HaxoxuTCs B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT
3anuimTe B MB.
. OIIK-
85 Jlaiite onpeneneHns: AMaMarHeTUKAaM U TapaMarHeTUKaM. 13.10
OIIK-
86 Kakue BemecTBa Ha3bIBaloTCs (heppoMarHeTUKaMu? 13.10
. . OIlIK-
87 UTo Ha3BIBAIOT KOSPIUTUBHON CUIION? 13.10
Omnpenenure, Kakasi SHEPTUs 3aKII0UYE€HA B KaTYIIKE HHIYKTUBHOCTBIO
88 . . OIIK-1.VY.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
29 Hpezmox(nTevcnoco6 M3MEpEHUs BETMYMHBI MArHUTHON SHEPTUH, OIK-1.Y 7
3aKJIIOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.9
Kak B3auMHO OpUEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
91 HaMpsHKEHHOCTHU AJIEKTPUYECKOTO TMOJIsI, MATHUTHOW MHAYKIIUHA 1 OIIK-1.3.9
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUS CBETA. OIIK-1.3.9
[Ipoananu3upyire, T1ie CBET ABIKETCSA ObICTpee — B anmase (n = 2.42)
93 nwiu B Boze (n = 1.33). Bo ckonbko pa3 paznuyatorcs ckopoctu cBeta B | OIIK-1.Y.5
JIAHHBIX cpenax’?
94 OneHuTe CUTYalMIo: JIyd CBETa NalaeT Ha PaHMIly paszena IByX OIIK-1.B.2




BemiecTB oA yraom 30°. [Toka3arenb npeoMIICHHs IEPBOM CPEIbI
paBeH 2.4. Bo3aMOXHO J111, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4YH
ObUIM epIEeHAUKYIIApHbI ApyT Apyry? Ecinu na, onpeaenure
II0Ka3aTeNb IPEIOMIIEHHUs BTOPOH Cpefbl.

95

Urto Ha3piBatOT nHTEpEpeHIuei ceera?

OIIK-1.3.9

96

Onumure, B 4eM pa3Inuue MEXy F€OMETPUUECKON U ONTUYECKON
Pa3HOCTBIO X0 CBETOBBIX JIY4EH.

OIIK-1.V.1

97

[Ipemnoxure TeopeTnueckoe 000CHOBaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3lIuTOe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIbHBIE ITY3BIPU U T.I1.).

OIIK-1.B.1

98

Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseaure npumepsl
HAOIIO/ICHUS] AUCTICPCHHL.

OIIK-1.3.9

99

[Ipoananu3upyiTe, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYKHO
HaOJIr01aTh Ha TU(PPAKIMOHHON peleTke, eciiu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00JyJaroT CBETOM C JTTHHOM BOJIHBI S00
HM.

OIIK-1.¥.5

100

Yemy paBHa pa3HOCTH (a3 IByX CBETOBBIX BOJH, IPU KOTOPOIi
Ha0J1101aeTCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.9

101

[lnockonoisipu30BaHHBIN CBET MA1A€T HA aHAIU3ATOP TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MII0CKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTH CBETA B
yKa3aHHOM ciiy4ae?

OIIK-1.Y.7

Cemectp 3

102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.7

103

Bo ckompko pa3 UBMCHUTCS MOTOK SHCPIrUr OT HUTU HaKaJIMBAaHUA
JIaMTIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET,
ormpasich Ha 3akoH Ctedana-bonbpiimana.

OIIK-1.V.1

104

Pacnonoxxure ciaemyromue CreKTpaJbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS a0COTIOTHO YEPHOTO TeJa.
OOBsSICHUTE TTOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.¥.5

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPBI TeJla C TOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.Y.7

106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.7

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-1.3.7

108

Mo3keT a1 BUIUMOE H3JIy4YeHHE BbI3BaTh (POTOAPGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo paBHa 3.5 :B? O0ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

109

OObsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4CHHUS.

OIIK-1.3.7

110

OO0BsicHUTe, KaK 3Heprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.7

111

®DoTOH ¢ HHOK BOIHBI A = 97,04 1M paccesuics Ha HENOIBIYKHOM
anekTpoHe nox yriaom 6 = 90°. IIpeanoxure ciocod onpeneaeHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MPHU
KOMIITOHOBCKOM paccessHuU. PaccunTaiiTe ero BeMMYNHY B YKa3aHHOM
cinydyae. KoMmnToHOBCKast THHA

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.2




112

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojen ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOaeIn?

OIIK-1.3.7

113

ATOM BOAOpOJa HAXOAUTCSA B OCHOBHOM COCTOSTHUU. Kakoil 1JIMHBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh AaHHBINA aToM? OO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.7

115

OO0bsicHUTE, IPU KaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISAIOT
BOJIHOBBIE cBOMcCTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHIL.

OIIK-1.3.7

116

Byner nu nposiBIATE BOJTHOBBIE CBOWCTBA (PYyTOONBHBIN MY MTPH
MOMNaJlaHuK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATS.

OIIK-1.YV.5

117

KaxoB (hu3mvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.7

118

B gem oTnmume cTamoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.7

119

CpaBHute AJvMHY BOJHBI e bpoins nis mapuka maccoit m, = 0,2t u
s 2

npoToHa Maccoii m, = 1.67*10™’ kr, UMEIONUX OTMHAKOBbIE CKOPOCTH

V.

OIIK-1.Y.7

120

Kakum 00pa3oM sHeprus «HyJaeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIISITOpPA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.V.1

121

HOC‘IHTafITe, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

122

[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3armoJTHeHa BHEUTHSS 2P-0007109Ka. ATOM KaKOTo BEIIECTBA HMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.Y.5

123

OrneHuTe 1Mo MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl Pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.2

124

MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTEHKaMH1 U HaAaXOJUTCA B COCTOAHUHN C KBAHTOBBIM
yucioM n = 1. [Tokaxwure, Kak onpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MUKPOUYACTHUILY MAaKCUMaJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

125

Kakum MoOXeT ObITh CITUH YaCTHUll, KOTOPbIE OMUCHIBAIOTCS
craructuko Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.7

126

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHUN
KBAHTOBOH CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.7

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHH.

OIIK-1.¥.1

128

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, eCIi B HETO BHEIPUTH
HeOOJIbIIIOE KOJTMYECTBO UHANEBON puMecH? BaleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-1.B.1

129

OnwumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.7

130

Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinus E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaus E2 = -5
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenute
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOANUT paboyee U3IydeHHUE.

OIIK-1.Y.7

131

Yemy paBHa MOJISIpHAS TEIUIOEMKOCTh TBEPJIOTO TENA, COTTIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.7

132

O6I>SICHI/IT€, KaK KBAHTOBas TCOPHA TCIJIOCMKOCTHU TBCPAOTO TCIId

OIIK-1.¥.5




Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

Kakas gactuna Ha3eiBaercs pononoM? Kakum KBaHTOBBIM

133 OIlK-1.3.7
pacrpeesieHueM OMUChIBAIOTCS (POHOHBI?
Bormpocsr (3amaun) nns 3adera / qud . 3auera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Kon
Ne i/ I1epeuens Bonpocos (3aga4) ais 3auera / qnudd. 3adera
p p (3ana1) anpd WHAWKATOpa
Y4eOHBIM MIJIAHOM HE TPETyCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TNPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOW pabOThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM a1 KypCOBOTO MPOSKTUPOBAHKSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHHUSI/BBITIOTHEHUS

Ne mi/mm .
KYpCOBOI pabOThI
Y4eOHBIM IIIaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeICTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

Kon

[IpuMepHBIil IEpeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYUHE YCKOPEHUEM?

1 1) [Ipsimast muHUS OIIK-1.V¥.1

2) JIuaus ¢ neperuooM
3) [TapaGona
4) OKpy’>KHOCTb

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBICHHBIX qJI/IBI/I‘IeCKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHU, COBITAAAOUIYIO C SIMHUIICH HU3MCPCHUMA CHJIBI?

2 1) Nmnynse OIIK-1.3.8

2) Yckopenue
3) Bec
4) VYraosas cKOpoCTb

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Hemy paBHa CyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHUIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIo EeHTPa MacC CUCTEMBbI

OIIK-1.YV.5

Uro npou3oitaér mocne abCOMOTHO HEYIPYTOTo yaapa 4acTHI] MacCaMu
my = 4my u ¢ KuHeTH4eckumu sHeprusimu T, = 6T. Yactuua ¢ maccoit

4 M| JBUTAJIACH BIPABO, & YACTHULA C MACCOU 71, HABCTPEUY YacTULE C OIIK-1.B.2

Maccou m;.




1) Yactuiiel OyayT ABUTATHCS BIIPABO

2) Enunast yactuira OyaeT ABUTaThCs BICBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIOJIOKHEBIE CTOPOHBI

UTo nmpoun3oiiaeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJILHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH WJIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenurcs

2) YBenuuutcs

3) CoxpaHuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO
JIBUKEHUS.

1) M=J*o»

2) e=M/]

3) M=L*w2
4) L =r*p*sina

OIIK-1.3.1

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOro o0py4ya Maccoil m u
paauycar.

1) J=m**12
2) I =m*r/2
3) I =m**/3
4)]) = m*r’

OIIK-1.3.8

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HploTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkrt cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes

OIIK-1.3.1

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*m’
4) wm/c?

OIIK-1.3.8

10

Paccuuraiite Benu4uHy MOYJII MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

1) 12 m/c?
2) 3wm/c?
3) 7 wm/c?
4) 9 m/c?

OIIK-1.Y.5

11

Bribepure Gpopmyity, onpeaensionyo BeJIMIuny (Ha3oBoii ckopocTu
BOJIHBI.

OIIK-1.3.1




1) v=o%k

2) v=k*v
3) v=k*A
4) v=m/k

12

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,2,3 u 1).

1) 3aBucut OT yOBUIM MOTEHIIMATBEHON SHEPTUU

2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHYECKON YSHEPTUU
3) Pasna nymo

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-1.3.8

13

Kakas 13 nepeqnciieHHbIX PU3NIECKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyinbca
4) Cuna

OIIK-1.3.8

14

Korna TanrennuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBUIKEHHE HA3bIBACTCH ...

1) PaBHOMEpPHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHBIM
4) PaBHOMEpHO BpallaroIIMMCs

OIIK-1.3.8

15

Bri6epute npaBmiibHBIN O0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOXKCHUH, €CJIN 3aBUCUMOCTDb HpOfIl[GHHOI‘O TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15 + t°2

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMyM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

16

Kak Be1yncisieTcss MOMEHT HHCPpIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*P/3

2) J=m*P/12
3) J=2*m*/*/5
4) J= m*r’

OIIK-1.3.8

17

Kak cooTHOCSATCSt MOMEHTBI HHEPLIMHU JUCKA J 1T
Y UWIMHAPA J1I, KOTOphIE UMEIOT PaBHBIE MACCHI U PAJINYChI?

1) Jon=1Ju
2) Jn>Ju
3) Jn>2*Jn
4) Jn>Ju/2

OIIK-1.YV.5

18

Haiinute oTHOMIEHNE TTpon3BeieHHBIX padoT (A1/A2), ecau aBa IUCKa C
paBHbIMU Maccamu U paguycamu R1 u R2 (R1 = 2R2) packpyuuBator u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

OIIK-1.V.1




1
2)3
3) 4
45

19

Kaxoit yuéHnslii co3pai crienuanbHyto Teoputo oTHocuTeabHocTH (CTO)?

1) Tamunei
2) DWHIITEHH
3) Jlopenn
4) bop

OIIK-1.3.1

20

Bribepure ypaBHeHHE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOJIEOaHMs.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+m/6)
3) x =5ctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

OIIK-1.3.9

21

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIE KoJieOanus, OyaeT HabmoaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, ® — YacTOTa BBIHYKIAIOMIEH CUIbI)?

1) o> w0
2) o>l
3) o= wl
4) o <<nl

OIIK-1.3.9

22

Bri6epute, kakast puznueckasi BETMUMHA U3MEHSETCS 10| BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HbroToHa?

1) Monspaasa macca
2) CxkopocTb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.8

23

BriGepuTe, B Kakol cucTeMe Tl MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amknyTOM

2) HesamknyToii, rie cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, Irie CcyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

4) HeszamknyTOl

OIIK-1.3.8

24

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHBIX CHJI PaBHA HYIIIO NIPU
3aMKHYTOM TPAaEKTOpPUU JBUKEHUS TEINA.

1) Bsskoro tpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBKEHUS

OIIK-1.3.8

25

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g HA BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU pannycy 3emiu? Beanuuny g
BOIIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

1) 3.94 m/c?

OIIK-1.V.1




2) 9.88 m/c”
3) 2.45 m/c?
4) 19.62 m/c?

[Tpoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHUi
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 IMoABECa YBCIIMUUTL B 9
pa3, a Maccy rpysa — yBeJIMUHUTh B 4 pa3a?

26 1) VYBenuuutcs B 3 paza OIK-1.Y.5
2) VYBenuuutcd B 4 paza
3) YmenbwuTcs B 2 pasza
4) YwmenpmuTcs B 4 paza
Uto nmpou3onAET co CpeIHEN SHEPrUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI Ta3a, €Clii 00BEM HEKOTOPOH Macchl HI€albHOIO ra3a
n300apHUECKH YMEHBIIWICS B 2 paza?
27 OIIK-1.B.1
1) YBenuuutcs B 5 paza
2) YMmeHbmuTcs B 5 pasa
3) YBenuuutcs B 3 paza
4) Ymenpmuresd B 2 pasa
OreHuTe, Kako# ra3z Harpeercst OOJbIIIe B CIEAYIOIICH CUTyalluu: ABa
Pa3IMYHbIX UCATBHBIX I'a3a — OJHOATOMHBIN U ABYXaTOMHBIN —
HAXOJISTCS MPU OJTMHAKOBOM TEMITEpaType U 3aHUMAIOT OJIMHAKOBBII
o0beM. ['a3bl CKUMAIOTCS aquadaTHIECKH IO YMEHBIIEHUs 00bema B 2
28 | PO OINK-1.B.1
1) I'a3bl Harpenuch OAUHAKOBO
2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByxaTOMHBII Harpesncs 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH
Cemectp 2
VYkaxxuTe sIBICHHE, KOTOPOe UMeHyeTcsl nHTepdepeHiueit BoaH?
1) OrubaHue BOJIHAMH MPETIATCTBUI
29 2) HanoxxeHue Apyr Ha Apyra BOJIH, UAYIIUX OT KOT€PEHTHBIX OIK-1.3.9
HUCTOYHUKOB
3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacnpocTpaHeHHs IpU NEPexo/ie U3 OJTHOU Cpesibl B IPYTyIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI
[IpoananusupyiiTe, KAKUM JOJKEH OBITH YIOJl Ma/IeHUs] CBETOBOIO JIyya,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.
30 | 1) 25° OIIK-1.B.2
2) 55°
3) 20°
4) 45°
OneHuTe 31eKTPOEMKOCTD IIJIOCKOTO BO3YILIHOTO KOHJIEHCATOPa, €CIH
paccTosiHue MEeXy ero 00KJIaJIKaMH YBEJIUYUTh B 9 pa3, a 001acTb
31 MeXIy OOKIaJKaMH 3aIUTh JUCTHJUTHPOBAHHOU BOIOH (& = 81)? OIIK-1.B.1

1) Ywmenbmurcs B 4 pa3




2) VYBemuuurcs B 4 pasza
3) VYBenuuurcs B 9 pa3
4) VBenuuurtcs B 12 pa3

Ha3zoBure BemecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBUSIX NPAKTUYECKU HE
IIPOBOJST JEKTPUUECKUIN TOK?

32 1) IIpoBonHuKH OIIK-
2) IlomynmpoBogHUKH 1.3.10
3) Ilnatuna
4) JIMdIEeKTpUKHU
Kax nanpaBneHbl CHUJIOBbIE JIMHUHM HANPSHKEHHOCTH
3IEKTPOCTATUUECKOTO MOJIsl, CO3AAHHOTO TOYEYHBIM OTPHUIIATEIbHBIM
3apsaom?
OIIK-
33
1) 3akpyuuBarOTCs BOKPYT 3apsiia 1.3.10
2) Kzapsany
3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO YaCOBOW CTPEIIKE
4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU
B xakux equnuiax B cucreme CU nzMepseTcs: moTeHuran
AIEKTPUUECKOTO T0JIsA?
34 | 1) Am ?31“1{0
2) B/™m o
3) B
4) A*m
MookeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
00JIbIIIE DIIEMEHTAPHOTO 3apsiaa?
35 1) Moxer OIIK-
2) Her, HE MOXET 13.10
3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoKeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTENbHBIN
UeMy paBeH MOTEHIMAI AIEKTPUUECKOTO MO ?
1) IloTeHnumanbHOM 3HEPrUsi EAMHUYHOTO MOJOKUTEIBLHOTO 3aps/ia UIN
OTHOILIEHUIO MOTEHIHUABHOM YHEPTUU K 3apsy
36 |2) Pabote cui mois mo mepeMenieHuo eTMHUIHOTO TIOJI0KUTEITHHOTO OIIK-
3apsiia U3 TaHHOUM TOYKH MOl B 0ECKOHEYHOCTh 13.10
3) Cune, geiicTByroLIEH HA 3aps/l, IOMEIICHHBIN B JaHHYIO TOUKY IOJIS
4) KuHeTn4eckou »Hepruu MPOoOHOTO TOYSYHOTO €IUHUIHOTO 3apsiia B
JAHHOW TOYKE MOJIA
Hanummre popmyny 3akona Oma B muddepeHnmansaoi popme:
1) R=U/
37 2) R=Q/MAt OIIK-1.3.1
3) j=c'E
4) R=P/l
38 OueHuTe ONTUYECKYIO JJIMHY TyTH L U3 0JJHOM TOYKHU B IPYTYIO, €CIIH OIK-1.B.2

paccTosiHue MEXY IBYMSI TOUKaMU IPO3PAYHON AUAIEKTPUUECKOM




cpensl S =4 m. [Tokazarens npenomiieHus cpeasl n = 1.5. OnTuueckas
JUIMHA IyTU L U3 OTHOM TOYKH B APYT'YHO COCTABUT. ..

1) 5wm
2) 6m
3) Twm
4) 11wm

39

Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I0JIsA, €CJIIN
HaMarHU4YeHHOCTh (heppoMarHeTuka 00paiaercs B HyJIb U
HaMpsPKCHHOCTD IMOJIA HAITPpAaBJICHA IIPOTHUBOIIOJIOXKHO ITOJIHO,
BBI3BaBIIEMY HAMarHU4YUBaHUe?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIION

OIIK-
1.3.10

40

OneHuTe, 1O KaKOH TPACKTOPHUU OY/AET ABUraThCs B MAarHUTHOM I10JI€
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
I/IHI[yKI_[I/II/I.

1) OkpyXHOCTBH
2) Ilpsmas
3) Osanownn
4) Dnmurnc

OIIK-1.¥.5

41

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD SJICKTPHYCCKOT'O moJs?

1) A/M
2) B/m
3) Kn
4) Tn

OIIK-
1.3.10

42

VY cTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DIEeKTPONPOBOJHOCTS (O,
1/(Om-cm)

A) Merait 1)>10"-101°

b) [MonympoBogHUK 2)10"°-10°

B) JIMOIIeKTPUK 3) 10* - 10°

OIIK-
1.3.10

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbI IAJACHUA O U OTpa’KE€HUA (p CBETA.

]) o>>
2) a>0
3) a=9¢
4) a<o

OIIK-1.3.9

44

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCThIO € = 16 1 MarHUTHOU
MPOHUIIAEMOCTHIO L = 17

1) 1/32
2) 1/4

OIIK-1.V.1




3) 4
4) 1/16

45

Jl1st 0OBACHEHHS KaKOTO SIBJICHUSI MOXKET ObITh UCIOJIb30BaH MPUHIUI
I'toiirenca-®dpenena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tlonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.9

46

[Ipoananu3upyiite, 4emMy paBeH NMEPUO] PEIIETKH, KOT1a
mudpakuuoHHas pemerka coaepxut 200 mTpUxXoB Ha MUIUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MkM

OIIK-1.Y.7

47

[Tpoananu3upyiiTe MHTEHCUBHOCTh CBETA MPU HHTEP(HEpPEHLIUN
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pEHTHBIX HCTOYHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4+
2) 3*1
3) 1

4 0

OIIK-1.V.1

48

Haitnure npaBriibHOE Ha3BaHUE JJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HampspkeHHOCTB
3) Hunyknus

4) 3apsn

OIIK-
1.3.10

49

OueHure, KaK 3aBUCUT JIEKTPUUYECKAsi POBOAUMOCTb MPOBOAHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHanabHO KBaapaTy

4) He 3aBucur

OIIK-1.YV.5

50

Onenure, Kak U3MEHUTCSI CHJIA DJIEKTPOCTATUUECKOIO B3aUMOJAEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMH YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs

OIIK-1.B.1

51

qTO n3 nepeqncneHHoro SABIISICTCS OCOGCHHOCTLIO CHUJIOBBIX JII/IHI/Iﬁ
MAarHUTHOI'O HOJIs?

1) CuiioBble IMHUM MarHUTHOTO TOJIS BCET/1a 3aMKHYThIE

OIIK-
1.3.10




2) MarauTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS Ha MAarHUTHBIX U
3aKaHYMBAIOTCS Ha 3JICKTPUICCKUX 3apsaaax

3) MarsuTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHUYMBAIOTCS Ha
MAarHuMTHBIX 3apsAaaax

4) MarsuTHbIE CUJIOBBIC TUHUY HAYMHAIOTCS 1 3aKaHUYMBAIOTCI Ha
QJICKTPHUYCCKUX 3apsAaaax

CrnenaiiTe BBIBOJI, KAKOM T€OMETPHUIECKON (PUTYPOI MOKHO OIHUCAThH
TPAEKTOPUIO JBMKECHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAIOIICICS O]
HeKoTOpbIM yTiioM (0° < o < 90°) K TUHUSM MarHUTHOW WHTYKIIUH.

52 1) OkpykHOCTH OIIK-1.B.1
2) Ilapabona
3) T'umepOGoina
4) Cnupaib
OneHuTe cTeneHsb noisipuzauuu P cBera, eciiu CBET MpecTaBisieT co0oit
CMECh €CTECTBEHHOTO CBETA € IUNIOCKOMNOJAPU30BaHHBIM. IHTEHCHBHOCTD
MOJIIPU30BAHHOTO CBETA B JIy4€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeETa.
53 OIIK-1.B.2
1) 25%
2) 35%
3) 50%
4) 75%
Paccuuraiite nokasarens MPEJIOMIICHUS BEIECTBA, €CIIM CKOPOCTh CBETa
IIpY NIEPEXOE JTyya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.
54 ) 1.2 OIIK-1.V.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mexxy ONTHYECKMMU OCSIMU IOJIIpU3aTopa u
aHaym3aropa. I[Ipu npoxokaeHNH CKPEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPAa NHTEHCUBHOCTH CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.YV.5
2) 45°
3) 30°
4) 90°
[Ipoananu3upyinre, KaK U3MEHUTCS BEIUYMHA MAarHUTHOW MHIYKLUU Ha
OCH JUIMHHOTO COJICHOWJA, €CIIM TOK B HEM YBEIIMYHTH B 4 pasa, a
IUIOTHOCTh HAMOTKHY BUTKOB YMEHBIIUTH B 2 pasa.
56 1) VYBenmuurcs B 2 paza OIIK-1.¥.7
2) VYBemuuutcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
57 VYkaxuTe, KaKoe Telo sSBISAeTCs aOCOMOTHO YEPHBIM TEJIOM. OITK-13.7




1) Ilormomiaer Bce majaaoliee Ha HETO U3IyUYEHUE
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wznywaer B BUIMMOM JIMAIIa30HE

58

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) I[Ipo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) Yepnoro

OIIK-1.3.7

59

Onenure, BO CKOJIBKO pa3 yBEIMUMIACh SHEPreTHUECKasi CBETUMOCTh
abconroTHO YepHOTro Tena mpu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.2

60

Bri6epuTe, kakast popMyna Hanbosee TOUHO OMUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEpHOTO Tena?

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

61

Kakoe n3nydenue sBisieTcsi paBHOBECHbBIM?

1) Anbda-, 6era-, raMMa-U3ITydeHHUS

2) TermoBoe u3yueHUE

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.7

62

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MAaKCHMyMa
M3ITy4aTENbHON CIIOCOOHOCTH a0COMIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJTIOTHOM TeMITepaType.

1) 3akon Credana-bonpiivana
2) IlepBsiii 3akoH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

63

Yxkaxkute GopMyiy, OpeAesIoNnly0 JHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

4) E=h*v=h*\c

OIIK-1.3.7

64

[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHUS CBETOBOTO IMOTOKA A 1al0IIIETO
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) Ymenbiaercs
2) CHavayia yMEHBIIIAETCs, 3aTEM YBEINUNBACTCS

OIIK-1.V.1




3) CHauana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS
4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aT€EM YMEHBIIAETCS

65

[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOM YHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAAIOIETO CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

1) YMmenbmutcs B 2 paza
2) YBenuuunrtcs B 4 pasza
3) He usmenurcs

4) YBenuuuntcs B 2 pasza

OIIK-1.Y.7

66

OrneHnTe BeMMYUHY KpacHOU rpaHuIlsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJIb(paMa TOMHHON 2 MM. KaToa mOKpEIT
cioeM okcuja 6apusi. PaboTta BbIX0/1a AJIEKTPOHOB € MTIOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosiHuas [Tnanka — h = 6.6%¥107* [ix*c. 3apsin
snextpona — e = 1.6¥10™"° Ko

1)3.2*%10" I'y
2) 4.8%10" I'y
3) 4.8%10" I'y
4) 4.8%10" I'y

OIIK-1.B.2

67

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThHI MaIAf0IIero cBeTa?

1) IlpsMo mpoOmOpPIHOHATIEHO YaCTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHAIBHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-1.3.7

68

[Mpoananmsupyiite, Oynet 1 HabmoaaThest GoTodPdeKT, ecnu
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabora BbIXo/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®dotordhdext BO3MOKEH, €CITH KaTOI HarpeTh 10 TeMnepaTypsl 347
K

2) He OGyner

3) ®otorhdhexT BO3MOKEH, €CIH TOTMOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOMIYIO Pa3HOCTh MOTCHIIMATIOB BEJIMUNHON HE
Menee 1 B

4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

OIIK-1.YV.5

69

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBAaHTOBOU TOYKH 3PCHHUS:

A) Yucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHns MOBEPXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)b,B
4)A, b

OIIK-1.V.1

70

[Mpoananu3upyiiTe, B KAaKuX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOJKHO HaOmoaeHue 3G dexra Kommnrona.

OIIK-1.V.1




1) Bunumelii 1nanazoH

2) Pagnonunanason

3) TepareproBblil 1Mana3zoH

4) PeHTreHOBCKUH JUaNa30H U TaMMa-N3yuyeHue

Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSKECHHUS,
IpY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss OTOTOK. Y CIOBHE: SHEPTHS
¢doToHOB paBHa 6.5 3B, a (OTOKATO] U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 7B.

71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJIBKO pa3 1aBJieHUE CBETa, aal0IIEero
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JIaBJICHUS CBETA, MaJIal0IEero NepreHIUKYIIPHO UIeaIbHO YePHOU
MTOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2)1
3)1.5
4)3
Kakum o6pazom uMiynsc GoToOHA CBSI3aH C ATUHOW BOJIHBI?
1) Wmiynbc mpsiMo IPOTIOPIIMOHAJICH ITTHHE BOJTHBI
73 | 2) Hmmynbce npsiMo MPOIMOpPLHUOHANEH KBaIpaTy AJUHBI BOJIHbI OIIK-1.3.7
3) HMmmynbc 06paTHO MPOTOPITMOHATICH IJTUHE BOJTHBI
4) Hmnynbc npsMo NponopIHoHaieH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI
B kaxoii 0651aCcTH CrIeKTpa 3JIEKTPOMArHUTHOTO U3ITyUYEHUSI UMITYJIBC
(dhoToHA UMEeT MUHUMATbHOE 3HaYeHHE?
74 | 1) UndpakpacHoe u3ydeHne OIIK-1.3.7
2) TeparepiioBoe U3ITydeHHE
3) PenTrenoBckoe u3nydeHue
4) PagronsnydyeHue
[Ipoananu3upyiite, KakO€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOW TEOPUU CBETA:
1) UHTEeHCUBHOCTD CBETa HE 3aBUCHUT OT INIOTHOCTH MOTOKAa (JOTOHOB U
WX SHEPTruu
75 | 2) CBeT MOXET M3Ty4aThCsl K PACIIPOCTPAHATHCS TOJIBKO OTACIbHBIMU OIIK-1.¥.5
MOPIHUSMU — KBAHTAMH
3) KaxkmoMy 13 KBaHTOBBIX COCTOSIHHM, B KOTOPOM HaXOJUTCSl aTOMHAs
CUCTEMAa, COOTBETCTBYET ONPEACICHHbBIN YPOBEHb SHEPTUU
4) 1511 yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJMHATHI U IMITYJIC
VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.
76 OIIK-1.3.7

1) VYTBepxkaeHue O CyleCTBOBAaHUHU CTAIlMOHAPHBIX COCTOSTHUH, B




KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOr0 UM MOIJIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO A11pa U
OTPHULIATENILHO 3aPSKEHHBIX JJIEKTPOHOB

77

Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tormomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUu

2) V3ny4aTh ¥ OTJIOMATH JIO0YIO TTOPIIHIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 000
MOPLUIO SHEPTUN

4) N3nydats 1100y10 MOPIUIO SHEPTUH, A TIOTJIOLIATh JIUIIb HEKOTOPBIN
JMCKPETHBIN HAOOp 3HaYCHUN PHEPTUN

OIIK-1.3.1

78

yKa)KI/ITe, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bambmepa B atome Bozopoa.

1) TemnoBoe u3iydyeHue

2) PeHTreHoBckoe M3IydeHUE
3) TI'amma u3nyueHue

4) Buaumbrii cBeT

OIIK-1.3.7

79

[Mpoananu3upyiiTe, KaKk U3MEHUIACHh SHEPTHUS ATOMa BOJAOPOA MPU
M3Iy4eHIH UM (QOTOHA ¢ JUIMHOM BOJHEL A = 4.86%107 M.

1) VYBenuumnacs Ha 4.86 3B
2) VYwMenbmunach Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenunuuinach Ha 9.72 5B

OIIK-1.V.1

80

OneHure pa3HOCTb SHEPTUH OCHOBHOTO U BO30YKIEHHOT'O COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tiepeliell U3 BO30YKISHHOTO COCTOSHUS B
OCHOBHOE, U TIPU JaHHOM HEPEX0/Ie MPOU3O0IILIO0 U3NydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.

1) 0,45B
2) 1,93B
3) 1,25B
4) 2,25B

OIIK-1.B.2

81

VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoimns:

1) JlrxoOble MUKPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00aqat0T
BOJIHOBBIMH CBOWCTBaMU

2) AToM He MOKET CoJiepKaTh OoJiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIEIIeMbIX HA00POM
YeThIPeX KBAHTOBBIX YHCET

3) OHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTBIO 33]aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKAEeTCsl U MOTJIONIAETCSI HE HENPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU

OIIK-1.3.7




82

Bribepute yrBepkaeHue, Hauboliee MpaBUIbHO COOTBETCTBYIOIIEE
rurorese ae bpoins:

1) Mukpo4acTHIIBI MOTYT IIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHIT
3) VY xaxmaoil 4acTUIIBI CYIIECTBYET aHTUYACTHIIA

4) Slnpo aToMa COCTOUT M3 KBapKOB

OIIK-1.3.7

&3

Paccuuraiite 1uiMHy BOIHBI 1e bpoiliis U1 SJIEKTPOHA, ABUXKYILET0Cs CO
CKOPOCTBIO 3.6 KM/c. Macca aiiekTpoHa m, = 9,1%¥10™" kr, 3apsin
31eKTpoHa g = —1,6¥107"° Ko,

1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkM

OIIK-1.YV.5

84

YKaKUTEe KOJTMISCTBO 3HAYCHHM, KOTOPhIE MOXKET IPHHUMATh
MAarHmMuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU Op6HTaHLHOF0
KBaHTOBOIO uucia [?

1)2/+1
2)3/+1
3Hi-1;
4)1

OIIK-1.3.7

85

YKa}KI/ITe, YTO ONpCACIACT INNIaBHOC KBAHTOBOC YHCJIO N.

1) DHepreTuyeckre ypoBHH JICKTPOHA B aTOME

2) BennunHy MOMEHTa UMIIyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIPaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.7

86

yKa)KI/ITe, 9To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHBI MEXaHUYECKUIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME

3) Bennunny MOMEHTa UMITYJIbCA IEKTPOHA B 33JaHHOM HaIlpaBICHUN
4) DHepreTuyecKre YpOBHH AJICKTPOHA B aTOME

OIIK-1.3.7

87

B gectp xoro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTUU aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1)D#inmTeitna u ge Xaaca
2) llltapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-1.3.7

88

Kax Ha3pIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHHOFO paccesaHus C
qaCcToTaMH, MCHBIIIMMHU YaCTOTHI ITaJaronicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMHU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.7

89

[TosichuTe hr3MUECKU CMBICI BOJIHOBOM (DYHKIIUH.

OIIK-1.3.7




1) BonHoBas ¢pyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI

2) IlpousBeneHue BOJTHOBOW (PYHKIIMN HA KOMILJIEKCHO-COTIPSDKEHHOE
BBIp@YKEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBL.

3) BonnoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
Bpoiins

4) BomHoBas (hyHKIHS IPEACTABIAECT COO0M KHHEMAaTUIECKUM 3aKOH
JBIKEHUS MUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.

90

BeiGepute BepHYIO GOPMYITHPOBKY COOTHOIICHHS HEOPEICICHHOCTEH
[eiizenbepra:

1) AE*At>h
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h

OIIK-1.3.7

91

yKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (bepMI/IOHaMI/I.

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIHI.

2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOIYLEIBIM CIUHOM.

4) DnexTpUuyecKHU 3apsSHKEHHbIE YACTHULIBI C LIEJIBIM CIIMHOM.

OIIK-1.3.7

92

Kak HazpiBaeTcs TBepo€ TeNo, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3alpenICHHON 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIIOBOTO
JIBYKCHMA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBOogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.7

93

Kakyro pazmepHocTh umeeT nocrosHHas [1nanka B cucreme CU?

1) Jx*c
2) Jx/c
3) dx/m
4) JIx/>B

OIIK-1.3.7

94

Kakas BHecHCTEeMHas €MHAIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTUU
MUKpPOYaCTHI?

1) »B
2) A
3) xKan
4) spr

OIIK-1.3.7

95

OuieHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
[eiizenbepra /it SHEPTUU YACTHUIIBI U BPEMEHU MTPeObIBaHMS €€ B
COCTOSIHMM C TaHHOM HHEpruen?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BPEMEHU

OIIK-1.B.1




2) Dwueprus oOpaTHO MPOMOPLHUOHATIHLHA BPEMEHU

3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOUHOCTBIO

4) Yewm Oosblie HEONPEIEICHHOCTh YHEPTUH, TEM MEHBIIIE
HEOIPEEIEHHOCTh BpEMEHU

B xoJ1e u3Mepenust ¢ J0CTaTOYHO BBICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBISAIONIas UMITYIIbca dIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIEAYET, PYKOBOACTBYSACH COOTHOLICHUSIMH HEOPEAECIICHHOCTEN
I'eitzenOepra.

1) Bpewms )u3HU U DJHEPTHUS MJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

2) Koopaunata X 3JIEKTpOHA HE MOXKET OBITh ONpE/IEIeHa C BHICOKOH
TOYHOCTBIO

3) Bce koopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCa 3JIEKTPOHA UMEIOT CTPOTO
OTIpe/iIeIEHHOE 3HAYCHHE

96 OIIK-1.Y.7

Kak HaspIBaeTCsa COCTOSIHUE DIIEKTPOHA B aTOME, COOTBETCTBYIOILEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 dHEprun?

97 1) Bo30OyxaeHHOe cocTOsTHUE OIIK-1.3.7
2) MeracTtabuiabHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOSIHHE

B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUSI MUKPOYACTHUIIBI B
MIEPUOIUYECKOM MTOTEHIIAJE

2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU

I8 IPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTUE OIK-1.3.7

3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoxaeHUH MUKPOUYACTHIIBI Yepe3 MOTCHIINATBHBIN Oapbep,

KoTaa SHCPIruAa 4aCTUlibl MCHBIIIC BBICOTHI 3TOI'O 6apbepa

Kakue noBu>XHbIE YaCTUIBl WIIM KBA3UYACTHUIIBI SIBIISAIOTCS HOCUTEIAMHU
3apsja B MOJIYIPOBOAHUKAX?

99 1) DnekTpoHbI OIIK-1.3.7
2) IIpotoHnbl

3) DneKTpOHBI U BIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IPOLERYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd OJId 06yqafom1/1xc;1 110 OCBOCHHIO JUCHHUITIINHBI

11.1. Meronuueckue yka3zaHUs Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO IIO3HAHHWSA, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHATHIHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpPOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LnaaupyemMble pe3yIbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

— TMOJIydYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHSI HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAUMEl CIIalIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccHid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

11.2. Meronnueckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3au y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS TT0JT PYKOBOJICTBOM TIPETIOIaBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIEroCs SBISETCS MIPUBUTHE 00YJIAOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTHU M0 U3y4aeMOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOM Yy4eOHOM
JMCITUTIIVHEL,



— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS] TONYYEHHBIX 3HAHWHA JUIs
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAIBLHOU (opm
o0Oy4eHusl.

TpeboBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOMpOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKa3aHWsl [0 TMPOBEACHUIO TMPAKTUYSCKUX 3aHATUN TIPUBENICHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHIE:

1. Mexanuka. Kone6anus u Bonmubl. Tepmoaunnamuka. Coopuuk 3amau //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FO.H.
[{apes. CIIOI'YAIL 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopuHuk 3amad. // B.M. Angpees, U.U.
KoBanenko, E.H. Kormukos, W.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Mapes, b.®. Mudppun. CIIOI'YAIL2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / V.M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pytekos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

11.3. Meronuueckue ykasaHHus JUIs OOYYaIOIIMXCSl IO BBIOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOPHBIX paboT OOy4aromMHCs [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUYECKUE HABBIKHM, OBJIAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
IKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTHUKOW OO0Yy4aromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL;

— 3aKpeIUIeHUe, pa3BUTHE U JAETaln3alusl TEOPETHUECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLHUILINHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrurinie Dusnka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabdor. Ha
KKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIeHTHl [OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3




COOTBETCTBYIOLIIETO pa3zfena Kkypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BreimonHsaTe paboTy CTYIEHTY pa3pemaeTcsi, TUIIb MOCe JOIMYCKa, OMy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBAT;

— Kakas LeJb Iepe] HUM ITOCTaBJICHA;

— KakuMH MpuOOpaMu U Kak BeIyTCsl U3MEPEHUS;

— Kak cieayeT IpOBOJUTh SKCIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHalle.

B mpomecce BbImonHeHUs J1a0OpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHI. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYIE€HTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHULMAIbI MpernojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpuOOpa, pabouuii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIaIllloM MOXKHO
JUILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHHU U BO3MOXKHOCTb
JOMYCTUTHh OMIMOKY NMpHU nepenuchiBaHud. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle HMpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toil moanucu MpOTOKOJ CYUTAETCS HEACUCTBUTENIBbHBIM. [loanuch cTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJCHHBIE M3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHM, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oT4eTa MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIeAYIoMIei J1abopaToOpHOU pabOTHLI.

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT DODKEH COJIEPIKATh CIICIYIOIINE Pa3Ieiibl:
1. Lenb paboTHI.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPATOPHOM pabOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Omnucanue YCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT orpaHu4uThCs (PYHKIIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH YCTaHOBKH. He Hy)XHO NPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCIICPUMEHT M MEPEUUCITUTh U3MEPUTEIIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. Paboune popmyIbl.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
NIPOM3BOJISATCS BBIYMCIICHHUS McCenyeMbIX BenndruH. CieBa B GopMyse JODKHO CTOATh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCTHO. Bee IMPUBCACHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.



BriBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pasjielie IPUBOANUTH HE HYKHO.
@opmynbl Ui BBIUYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUI B ITOM pa3eiie TOXKE HE MPUBOISTCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.

B 3TOM pa3nene 0OT4yYeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJICTABIATh B BHIC HATVIAIHBIX Taomui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B OTOM pasllene.

5. Tlpumepsl BEIYHCICHHM.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoH (popmyie. DTOT pazaes HyKeH s TOro, 4TOObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrluunciieHHe TOrPEITHOCTEH.

B »TOM pazmene ordera MOMKHBI OBITH TPEICTABICHBI (POPMYJBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckass o0paboTKa pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
GopMyIbI, TIO KOTOPHIM BBIYHCISUIUCH CHUCTEMATHUYECKHE W CIIYYailHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN M0 KaXK10M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM OojblIe Bcero omuOOK. Teopus MOTrpentHoCcTe OOBIYHO OBbIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpine rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCA Ha OTACNBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U
IPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o00s3aTenbHO
BBITIOJHAIOTCS. HA MIUITUMETPOBOM Oymare. Ha kaxmol ocn HOIDKHO OBITH 0003HAYEHO, KakKas
BeJIMYMHA M B KaKuWX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJBKO Y3JIbI KOOPANHATHON CEeTKH. VI3MepeHHbIe Ha OIBITe 3HAYEHUS MOIHCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIOMast uX JUHUSA. OKOJIO OJHOW WM HECKOJBKUX TOUCK OTKJIAIBIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHui (moapodHee 00 3TOM mOWAeT
peyb HUXKE).

8. OxoHUaTeNIbHBIE PE3YIbTaThI, UX 00CYKICHUE, BHIBOIBL.

B »sTOoM pa3zmene ordyeTa HYKHO TOJABECTH HWTOT TpojeiaaHHOW paboTel. Crnemyer
HaIlucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU IOTPCIIHOCTSAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MCp€HHOI>'I BCJIMYMHBI, TO HYKHO OGSB&TGJIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B paboTte 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPaBHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

B cIy4dac, Koraa MCEXKIAYy CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOXKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.



Ecnu B paboTe CTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

Otuet no naboparopHoi paboTe JOIKEH BBIMOIHATHCS Ha JHucTax ¢opmara A4. 3anucu
Ha JINCTaX BEIYTCA TOJIbKO, C OJHOM cTOpoHBI. 1o kpasm nrcTa JomKHA OBITH OCTaBlIEHA paMKa
HIMpUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acCTylaTh 3a HEE HE
cienyer. B pamke B BepxHEM TIOJi€ HYKHO JIMIIb IOCTaBUTh HOMEP CTpPaHUIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K opMynaM, KOTopble Bbl MOACMOTpenu y KOro-To, a He BBIBETIH CaMHu.
Jlydmie cnpocuts npenomaBatenss. OH MOJACKaXET WJIM NPOBEPUT, MpaBUILHO JU y Bac
HOJIyYUJIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HareyaTaH Ha MpPUHTEpeE.
DneKTpOHHas BepCHsl TUTYJIBHOTO JINCTA HaxoauTcs Ha caite 'Y Alla.

Metoauueckie yKazaHHWs MO BBIMNOJHEHHIO JITA0OPATOPHBIX pabOT MpPHUBEACHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM

//M.N. Kosanenko, H.I1. JlaBpoBckasi, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, /I.E.

[Torapes, B.K. [Ipununko, FO.H. Lapes, b.®. Hludppun. CIIOI'YAIL, 2014. 132 c.

2. DnekTtpuuecTtBO M MarHetusM. JlaGoparopusiii mpaktukym // A.B. Kombsutemos, E.H.
Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. [lpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas ontuka. Jlabopatopusiii mpaktukym //E.H. Kotmukxos, W.II. KpekrtyHosa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tpormun. CII6I'YAIL, 2013. 68 c.

4. BonHoBag ontuka. YueObHo-meTognueckoe mocooue // E.H. Kotnukos, FO.A. HoBukosa,
I".B. Tepemenko. CIIGI'VAIL 2019. 118 c.

5. KgantoBas ¢wusuka. Jlabopatopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
IO.A. HoBuxkosa, /[I.A. ITonos, B.K. Ilpuwmunko, I'.B. Tepemenko, FO.H. I{apes, b.D.
[Mudppun. CIIGI'YAIL 2021.90 c.

11.4. Meronuueckue yka3aHus IJis 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHI.

B Xone BBINIOJIHEHUS CaMOCTOSTENbHON paboThl, 00YYaIOUIHIICS BBITOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMHU M CHCTEMAaTH3allMK NMpUOOpeTaeMbIX 3HaHUI, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOyuYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.



MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00ydJaronuxcs, IBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

—  METOJMYECKHE YKa3aHHS IO BBIMOJTHCHHIO KOHTPOJBHBIX PAdOT (11 00YyJarOIIUXCs
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
TUCHUIUIMHBL. TeKymuii KOHTPOJIb OCYILIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKH KOHTPOJIBHBIX MEpOIPHUIATUNH W CPOKM MOJBEACHUS UTOTOB OTOOpa)KaloTCsi B pabOUYMX
yueOHBIX MIaHax Ha ceMmecTp. OOydvamomuiics AOMKEH BBIMOJIHUTH BCE KOHTPOJIBHBIC
MEPONPUSTHS, IPEAYCMOTPEHHBIE HAa TaHHBIN CEMECTP, MTOCIIE YETO MPENOIaBaTENb IPOCTABIAET
OayIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTAMU 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuXxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3allluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yyarouierocsi; KOHTPOJIbHbIE BOMPOCHl U 3agaHus. KOHTpoIbHOE MEpONpHUsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MNOJY4YHJ OLEHKY B Oaulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTeseM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3a, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBJIETBOPUTEIHLHOTO
BBITIOJTHEHHS] KOHTPOJIbHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYHIECTBIATHCS Ha
WHJUBUIYaJIbHBIX KOHCYJIbTALIMSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
POMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUITMHE.

B Teuenme cemectpa s gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX pabOT, BHIMOIHUTD
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«yAOBIIETBOPUTEIBbHO». B cilyuae HEBBINOIHEHHS BBIIIEU3IOKEHHOTO CTYJEHT, MPU YCIEITHOM
IPOXOXACHUN IPOMEKYTOUHOM aTTECTALlMM, HE MOJKET IOJIYyYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «YAOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI OOYYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounass  arrectanusi  OOydyarolIMXCsl  OpEAyCMaTpuUBaeT  OLECHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB O0y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJNYyYEHHBIX OOydYalollUMci B Ipolecce
HN3YUCHUA Bcel JUCHUIIIIMHBI UJIHN €€ 4aCTH, HABBIKOB CaMOCTOSITCIILHOU paGOTBI, CHOC06HOCTI/I
OPUMEHSTh HMX JUIsl PEHICHHUs MPAaKTUYECKUX 3a7ad. DK3aMeH, KaK MpaBUJIO, MPOBOJUTCS B
NepuoJi HK3aMEHALIMOHHOM CecCCMM M 3aBepIaeTCsl aTTeCTAllMOHHOW OLIEHKON «OTIIMYHO,
«XOpOILIO», «YAOBIECTBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

DK3aMeH MOXKET NpoxXoauTh B BUAC YCTHOI'O OIIpOCa WJIN TCCTUPOBAHMHA. OcHoBaHUEM
JUISL IOTMYCKa K NMPOMEKYTOYHON aTTEeCTaIlMH SBIIETCS YCHEIIHOE MPOXO0KICHHE 00ydaromuMces
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMrUpoOBaHHOCTH KOMIIETEHLIUN 00y4Jaroerocs:

OueHka «OTJMYHO»: YpPOBEHb OCBOCHHUSI KOMIIETEHIMU «BBICOKUI». KommereHiumn
chopMUpOBaHbl. 3HaHUS apIrYMEHTHUPOBAaHHBIE, BCECTOPOHHUE. YMEHHSI YCIIEUTHO MPUMEHSIOTCS



K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: YpOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABHHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTIO NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbl 0a30BbIe  CTPYKTYPHl 3HAaHHMH. YMEHUS
(dparMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAllMU IIO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allMIIEHBI Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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