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

JIOII., K.T.H. ,JIOII.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

B.B. I[leparox

i (MHULHATB, haMIIHs)

L=

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kox nampasiieHHs HOATOTOBKH/
ALHATp A 12.03.01
CITEIHAIBLHOCTH
HaumeHoBaHHe HanpaBJICHUS
[TpuGopocTtpoenue
IIOATOTOBKH/ CIIEIHAILHOCTH
HaumenoBanue ABHaNMOHHBIC TPHOOPHI U U3MEPUTEIIBHO-BBIYUCITATEIBHBIC
HAMPaBJICHHOCTH KOMILIEKCHI
®dopma 00yueHus 3a04Has

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)

OrtBerctBeHHbIH 3a OIT BO 12.03.01(01)
OB 21062003 BJL Bupiokos

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

3amecturens qupexropa uacTuTyTa Nel 1o Meroandeckoi pabore
77 21062023  B.E. Taparyn

=77 Anonnucs, nara) (MHULMAIBL, (haMHITHs )

(IOMKHOCTB, y4. CTCTICHD, 3BAHKC)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpuara IO HalpaBJIEHHIO TNOATOTOBKM / crenuanbHoctd 12.03.01
«[IpubopocTpoeHre»  HampaBIEHHOCTH  «ABHALlMOHHBIE NPUOOPBI U HU3MEPHUTEIbHO-
BBIYHCIIUTENLHBIE KOMITICKCHI». Jluciuruinaa peanusyercs kapeapoit «Ne3y.

JlucuumuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUM:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOAEIUPOBAHUS B HHXKEHEPHOH 1eATEIbHOCTH, CBA3aHHOM
C TPOCKTHPOBAHMEM W KOHCTPYMPOBAHHEM, TEXHOJOTUSMHU MPOU3BOJICTBA NPUOOPOB H
KOMILJIEKCOB IIMPOKOTO Ha3HAUEHU S,

OIIK-3 «Cnoco0GeH NpOBOAMTH SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUA W W3MEPEHHUS,
o0pabaTbIBaTh U MPEJCTABIATh M1OJIyYEHHBIC JAHHbBIE C YYETOM CIEeLU(UKHA METOIOB U CPE/ICTB
TEXHUYECKUX U3MEPEHUN B IPUOOPOCTPOCHUI.

ConepkaHne IUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
o0mieit pusuky.

IIpenonaBanre OUCHMIUIMHBI TNPEAYCMAaTpPUBAET CleAyroumMe (GOopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, JJaAbopaTopHbIe pabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

[IporpaMMoil IHUCHUIIMHBI NPEIYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalys B popMe 3K3aMeHa.

OO0miasi TpyJ0EMKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHwIx eaunUI, 468
4acoB.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTaM pas3BUTb U MPOACMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI
TCXHUYCCKUX NUCIUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare M3ydeHus AUCUUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Kox u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHN

O6menpodeccrnoHaabHbIE

KOMIICTCHIIU

OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBCHHOHAYYHbBIC
1 0OIIENHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHU4eCKOTo
aHaIM3a u
MOJIETIMPOBAHUS B
WHXEHEPHOU
NEeSITeIbHOCTH,
CBSI3aHHOM C
IPOEKTUPOBAHUEM U

OIIK-1.3.1 3HaTh pyHIaMEHTAIbHBIC
3aKOHBI IPUPOJIBI, OCHOBHBIC (DU3UYECKHE U
MaTeMaTUYeCKHe 3aKOHBI

OIIK-1.Y.1 ymeTs NpUMEHSATH
€CTEeCTBEHHOHAYUYHbIE 3HAHMSI, METO b
MaTEeMaTUYeCKOro aHajiu3a u
MOJIEJMPOBAHUS B MHXKEHEPHOU
JIeITEeILHOCTH, CBSI3aHHOM C

KOHCTPYHPOBAHHEM,
MPOEKTUPOBAHUEM U TEXHOJIOTHSIMU
TEXHOJOTHSIMU
POM3BOJICTBA MPHOOPOB
IPOM3BOJICTBA
pruOOPOB U
KOMIIJICKCOB
HIMPOKOTO
Ha3HAYCHUS
OIIK-3 Cnocoben
MIPOBOJAUTH OIIK-3.3.1 3HaTH OCHOBHEIE METOLI U
SKCIIEPUMEHTANIbHBIE | CPEICTBA MPOBEICHUS IKCIIEPUMEHTAIbHBIX
UCCIICIOBaHUS U WCCJICIOBAHMIA, CUCTEMbBI CTAaHIAPTH3AIUH U
HU3MEPCHHS, cepTuduKaIuu
o0OpabartbIBaTh U OIIK-3.V.1 ymetb BbIOMpATh CIOCOOBI U
O6menpodeccruoHaabHbIE .,
MPEJICTaBISTh CpEelICTBA U3MEPEHUN U IPOBOIUTD

KOMIICTCHIIN

MOJTy4YeHHBIC TaHHBIS
C y4eToM crenuduku
METOJIOB M CPEJICTB
TEXHUUYECKUX
M3MEPEHUI B
PUOOPOCTPOCHUH

IKCIIEPUMEHTATLHBIC UCCIICTOBAHS
OIIK-3.B.1 BnageTs cnocobamu 00pabOTKH
Y TIPEJICTABJICHUS MTOJTYYEHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH Pe3yIbTaTOB
U3MEPECHUN

2. Mecro aucuuminHbl B cTpykType Ol




JlucuumimHa MOXeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCIMILIAH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTtuka. MaTeMaTH4eCKHUil aHAIHU3.

3HaHuUs, TOJYYEHHbIE NPH HM3YUYCHUM MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYE€HHE, TaK U MOTYT UCIIOIb30BATHCS PHU U3YYEHNUN IPYTUX TACLUILIAH:

— «ONEKTPOTEXHUKAY;

— «®Pu3nyecKkrue OCHOBBI NMOTY4YEeHUS HH(DOpMALIUNY;

— «MarepuanoBeeHUEY;

— «Metponorus;

— «MexaHuKa»;

— «DJIEKTPOHUKAY.

3. O0BeM u TPyIOEMKOCTh JTACIUILIAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU

paboTHI IO JUCHIUIUINHE (M paclpeIesieHUe 3TOH TPYIOSMKOCTH IO CEMeCTpaM) MPeACTaBICHBI B
Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16
B TOM YHUCJIC:
nexuuu (JI), (gac) 24 8 8 8
npakTuueckue/cemunapckue 3ansatus (113), 12 4 4 4
(uac)
nabopaTtopHubie paboTs (JIP), (uac) 12 4 4 4
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnas paboma, Bcero (4ac) 393 119 119 155
Buo npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHIUIATCKUiA SK3aMeEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Jleknuu 113 JIP KII CPC

Paznenbl, TeMBI TUCITUIIIMHEBI (1ac) (C3) (tac) (1ac) (1ac)

Cemectp 1
Pa3nen 1. Mexanuka 3 2 2 40
Pasgen 2. Kosiebanus v BOJIHBI 3 1 1 40
Paznen 3. Monekymnsipaas puznka 2 1 1 39

Uroro B cemectpe: 8 4 4 119




Cemectp 2

Paznen 4. DnexkrpudecTBo 3 2 2 40
Paznen 5. Margetusm 3 1 1 40
Pa3znen 6. Onruka 2 1 1 39
Uroro B cemectpe: 8 4 4 119

Cemectp 3
Pa3nen 7. KBanToBasg onTuka 3 2 2 52
Pasnen 8. KBanroBas MexaHuka 3 1 1 52
Paznen 9. Cratuctuueckas Gpusnka 2 1 1 51
Uroro B cemectpe: 8 4 4 155
Hroro 24 12 12 0 393

[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 mpakTUUeCcKUX Dopmer TpynoeMKOCTb, |IIPAaKTUYECKOU |pa3aeiia
/11 3aHATHAN TMPAKTHICCKIX (gac) MOJATOTOBKH, | JUCIIUII
SaHATHH (dac) JIMHBI
Cemectp 1
1 Kunemaruka u Pemenue 3agag 2 2 1
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tena
2 Kunematuka u Penrenue 3anau 1 1 2
NUHAMHKA KOJIeOaHu!
3 MounexkyispHo- Pewenne 3anau 1 1 3
KHUHETHYECKasi TEOpUs
Cemectp 2
4 HanpsiokenHocts u Penrenue 3anau 2 2 4
IMOTCHIIMAT
3JIEKTPOCTATHYECKOTO
IOJIS
5 Nunyknus Pemenue 3agag 1 1 5
MAarHuTHOTO MOJIS.
Cuabl B MAaTHATHBIX
MOJIAX
6 WNuTtepdepenmus, Pemenue 3amau 1 1 6
T paxims,
TTOJISIPU3AITUS
Cemectp 3
7 Dddext Komnrona, Pemenue 3amau 2 2 7
CBOHMCTBa (POTOHOB
8 ATtoM Boaopoaa. Penrenue 3anau 1 1 8
ITocrynarte! bopa
9 KBanToBas Penrenue 3anau 1 1 9
CTaTUCTHUKA
Bceero 12 12

4.4. JlabopaTopHbIE 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh

N3 Hux Ne
Ne HaunmenoBanue nabopatopHbIx paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasieina
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIUHBI
Cewmecrp 1
1 | MastHuk MakcBesia 2 2 1
2 | MaremaTndeckuii 1 000POTHBIN MasSTHUKH 1 1 2
3 | Onpenenenue CKOPOCTH 3BYKa B BO3/IyXeE 1 1 3
Cemectp 2
4 | OnpezenieHne 3JIEKTPOEMKOCTH KOHEHCATOpa 2 2 4
5 | Onpenenenre ropu3oHTAIBHON 1 1 5
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
6 | Komsna HeroTona 1 1 6
Cemectp 3
7 | [IpoBepka 3aKOHOB TEIJIOBOT'O MU3JTYYEHUS 2 2 7
8 | OnpenerneHne NOTEHINUATIOB BO30YKICHUS 1 1 8
aTOMOB
9 | U3ydyenue cnekTpa aToMa BOJOpOJa 1 1 9
Bcero 12 12
4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMmocTosTeIbHOM paboThl U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositensHoi paboTh
yac yac yac qac
1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 99 30 30 39
nucuuriuael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIO 99 30 30 39
ycneBaemoctu (TKY)
Kontponbsabie paboTsl 3a0uHnKoB (KP3) 96 29 29 38
[TonroroBka K MPOMEKYTOUHOMH 99 30 30 39
arrectauuu (ITA)
Beero: | 393 119 119 155

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-METOAMYECKNE MaTepHallbl sl CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCsl YKa3aHBI B
na. 7-11.




6. [lepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabIuIe 8.
Ta6ymia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Mudp/
URL anpec

bubnmuorpaduueckas ccpuika

KommyectBo
HK3EMILISIPOB B
Oubmoreke
(KpOMe AIIEKTPOHHBIX
IK3EMIUTSIPOB)

53
T76

Kypc dusuku: yuebnoe mocodue /
T. U. Tpodumosa. - 21-e uzs.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpasoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

94

53
C12

Kypc ¢usuku: yaeGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-¢ u3m.,
ctep. - CIIO.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBI. BonHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabam. -
ISBN 978-5-8114-0686-9

94

53
Cl12

Kypc o0mieit dusuku: yueobnoe
noco6ue: B 3 1./ . B. CaBenbes.
- 9-e u3n. - CIIO6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no pusuke) (Jlyumme
KJIACCUYECKHE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢buzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc ob6eit ¢pusuku: yuedHOe
nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJNEeKTPUYECTBO U MAarHETU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tabm. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit dusuku: yueOnoe
mocobue: B 3 1./ 1. B. CaBenbes.
- 8-e w31, crep. - CII6.: JIansp. -

87




(Kiaccuueckas yueOHast
nureparypa no ¢usuke) (Jlyuamme
Kjaccudyeckue yueonukn). T. 3:
KBanrtoBas ontuka. AToMHast
¢u3uka. duznka TBEPAOro Teja.
®u3uKa aTOMHOTO s1pa U
3JIEMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

53
n83

Mexannka: OCHOBHBIEC 3aKOHBI:
yaebnoe nocodue / U. E. Upomos.
- 7-e w3n. - M.: JIaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tadma. - ISBN 5-94774-196-
2

121

534
n83

BostHOBBIE MPOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., nom. - M.: JlabopaTopus
bazosrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
noco6wue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

OnektpomarHetusM: OCHOBHbBIE
3aKOHBI: yueOHoe mocodue / U. E.
Nponos. - 4-e uza. - M.:
JlaGopaTtopust bazoBeix 3HaHMIA:
®duszmaraur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
n83

KBanroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebHoe nocodue / 1. E.
Hponos. - M.; CII6.: ®uzmariur:
Hesckwii nuanext: Jlabopatopus
bazoBrix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yae6HOe mocodue: B 3
tomax / U. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
MonexynsapHas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / W. B. CaBenbes. - 13-¢




u3M., crep. - Cankr-IlerepOypr:
Jlanb, [6. r.]. - Tom 3: KBanToBas
onrtuka. AToMHas (u3MKa.
®usuka TBEpAOro rena. Pusuka

ATOMHOTO S/Ipa ¥ SJIEMEHTAPHBIX
gactull - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

Kypc o6mieit ¢pusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBo FOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITUKA, KBAHTOBAs (PH3MKa:
yueOHuk i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupus. - 2-e uzn. -Mocksa:
WzparensctBo KOpaiir, 2019. -
441 c.

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

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 1:
Mexanuka / CuByxuH /[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

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

CuByxus, [1. B. O6mmuii kypc
¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 2:
TepMoarHaMUKa U MOJICKYJISIpHAS
¢usuka / Cusyxun J1.B., - 6-¢
u3a., crep. - Mocksa:
OU3MATIINT, 2014. - 544 c.

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

CuByxuH, /1. B. O6umii kypc
¢dusukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 3:
Onektpuuectso / CuByxun J1.B., -
6-e u31., crep. - Mockasa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214

Cazonos, A. b. fAnepnas ¢pusuka
: yaeOHOe TmocoOue /1st By30B / A.
b. Ca3oHOB. - 2-¢ u3a., uchp. u
no1. - Mocksa : I3natenscTBo




IOpaiit, 2020. - 320 c.

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[1., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM 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-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ WNureprer-xypHan «Hosas Haykay. Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y crexu

¢u3nueckux Hayk», U3NYECKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

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

https://openedu.ru/ Oo6pazoBarenbHas miaTdopma «OTKPBITOE
o0pa3zoBaHHE»

https://fizikaguap.ru/ OO6pa3zoBaTenbHBIN pecypc Kadeapsl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t Haumenosanue

He npenycmorpeno

8.2. [lepeuenn WH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno




9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabmuiel2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/n MaTepHaIbHO-TEXHUUECKON Oa3bl (mpu HEOOXOMMOCTH)
1 VYyeOHas ayuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
mabopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ymu.
TPYNIOBBIX U UHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM

—05; FRM - 10)

2 VYyeOHas aymuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. CankTt-
CEMHHAPCKOTO THIa, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U [TerepOypr, yim.
WHJIUBUyaJIbHBIX KOHCYJIbTALMM, TEKYIIErO KOHTPOJIS U Tacremno, a. 15,
MPOMEKYTOYHOM aTTECTALUH. aynutopust Ne31-048

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM — 01; FRM - 04; FRM

—05; FRM - 10)

3 YyeOHast ayIuTOpUs AJIs 3aHATUHN JICKIIMOHHOTO TUIa, 3aHatuil | 196135, r. CaHkT-
CEMHHAPCKOTO THIA, TPYITOBBIX U UHIANBUIYAITbHBIX [TeTepOypr, yi.
KOHCYJIBTALIUM, TEKYIETO KOHTPOJISL M TIPOMEKYTOUHON Tacremno, 1. 15,
aTTeCTallU. aynuropust Ne32-01

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

4 | YueOHas aynuTOpHs U MPAKTUYECKHUX 3aHATHN THIIA, 196135, r. CaHkT-
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, [TerepOypr, yiu.
IPYNIOBBIX M MHIAUBUIYAIBHBIX KOHCYIBTALUM, TEKYIIErO lacremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-04

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID




— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius minockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

VYueOHas aynutopus s 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaruetusmy: GOIID — 03, OIS - 07, ®IID — 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. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipu3zanus ceera, 6.0npeneseHue AJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-06

VY4ebHas ayIuTOpus Ui IPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mocksa); nabopatopasie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHSATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopymoBaHue.

(;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)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-03.

10. OueHouHble cpeAcTBa 15l MPOBEICHUS TPOMEKYTOUHOU aTTECTAlUU

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOHN aTTeCTAlUU

Bua npomexyTouHOM aTtTecranuu [TepeueHb OIIEHOYHBIX CPEICTB




DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO ¥ TPAMOTHO €r0 N3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOW JHMTEPATypPHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIJICET CHCTEMOM CIEIMATM3HUPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYLIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIBbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
10 CYIIECTBY HM3JaraeT €ro, OMMWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJICET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJarouuicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3aga4uun) s 9K3aMeHa

Kon

No ni/mt [Tepedenn BOMpOCOB (3a71a4) T IK3aMEeHA
WH/IMKATOpa




Cemectp 1

1 Urto n3ydaer KuHeMaTHKa? OIIK-1.3.1

2 Uto Takoe MarepualibHas TOYKA? OIIK-1.3.1
Teno aBUKETCS U3 COCTOSTHUSA MOKOS C TAHT€HIIMAIbHBIM YCKOPEHUEM

3 a =4 M/c® 1 HOpMaJbHBIM YCKOPEHHEM a, = 3 M/c’. Haiinute OIIK-1.V¥.1
BEJIMYMHY MOJHOTO YCKOPEHUS TeJa d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OITK-13.1
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-3.3.1
[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:

6 abcomoTtHo TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre OIK-3.Y 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MarepuanbHoit Touku u ATT.

7 Haiinute CBA3b MY JIMHEHHOM U YTJIOBOM CKOPOCTHIO OMK-1.Y 1
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NPSAMOJIUHEIHOTO JBHKEHUS TeJla 10

] U3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OMK-1.V 1
MIPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? O00oCcHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a/1auu.

9 ChopmynupyiiTe epBoiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BETMYMHBI CHIIbI, OCHOBAHHBIN Ha OIMK-3.3.1
TpeTbheM 3aKoHe HbloTOHA. o
Kak, cornacno BTopomy 3akoHy Hbpl0TOHA, 3aBUCUT YCKOpPEHHUE Tela OT

11 OIIK-1.3.1
€ro Macchl?
[IpuBenure npumep, WILIIOCTPUPYIOIIUN TEHCTBUE TPETHETO 3aKOHA

12 OIIK-3.V.1
HproToHa.
KameHb JIe:)kUT Ha AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak

13 W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh OIK-3.B.1
KepOoCHuH (KepOCHH HE cMeIuBaeTcs ¢ Bogoi)? OO0ocHyHTe CBOM
OTBET.

14 HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GopMy OIK-13.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHIIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/ICHCTBYIOIINX TEJ U PACCTOSHUS Mex 1y HUMHU. OGoCHYHTE,

15 KaK U3MEHUTCS CUJIa B3AMMHOTO TSTOTEHHS ABYX TEJI, €CIIU Maccy OIIK-3.B.1
OJIHOTO U3 TeJl YBEJIUUUTH BABOE, & PACCTOSIHUE MEXTY TeIaMH —
YMEHBIIUTH B JiBa pasa.

16 Kakas ¢u3nyeckasi BeMunHa Ha3bIBACTCS UMITYJIHCOM Tena? OIIK-1.3.1

17 Chopmynupyiite, Mpu KaKUX YCIOBUAX BBIMOIHIETCS 3aKOH OITK-13.1
COXpaHEHHUsI UMITYJIbCA.

18 Kaxkas pu3nyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-1.3.1
CpaBHHTE 3alIMCH OCHOBHOTO 3aKOHA IMHAMUKU JJIs MOCTYMATEIbHOTO

19 Y BpaIllaTeJIbHOTO ABWKEHUSA. HailinuTe B3auMOCBSI3H MEXIY STUMHU OIIK-1.V.1
3aKOHAMU.

20 ChopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Kaxkas pu3nyeckas BenuunHa Ha3bIBaeTCs pabOTOM? OIIK-3.3.1

22 UT0 Takoe MOITHOCTh? OIIK-1.3.1

73 OO0bsicHUTE, TOYEMY HEHTPOCTPEMUTENbHAS CUJIA PU BpAILlEHUH 110 OIK-3.Y 1
OKPYKHOCTHU HE MPOU3BOJIUT PAOOTEHI.

4 Uccnenyiite paboTy CHIIBI, €CIIA TE€JI0 MacCor m = 1 KT 1o IeCTBHEM OIK-1.V 1

HEKOTOPOM CHIJIBI K3MEHUJIO CBOKO CKOPOCTH € vy =1 M/c 10 v = 3 m/c.




OO6ocHyiiTe MPUMEHEHNE 3aKOHOB, UCTIOIb3YEMbIX ISl pEIICHUS
3a/1a4H.

25

B 4yem cocTouT paznuuue Mexay KOHCEpPBaTUBHBIMU U
HEKOHCEPBATUBHBIMU CHJIAMU?

OIIK-1.V.1

26

Kaxoit kopabib ABMKETCS MEJICHHEE — HArPY>KCHHBINA WITH
HEHArpyKEHHbBIW — MPU OJJMHAKOBOW MOILHOCTH JIBUTAaTENs?
OO6ocHyiiTe CBOIl OTBET.

OIIK-3.B.1

27

Uto Takoe noreHuuaibHas dHeprua? OT 4ero oHa 3aBUCUT?

OIIK-1.3.1

28

O6I>SICHI/IT€, HUMCECT JIX CMBICI UBMCPCHUC a0COJIFOTHOT'O 3HAYCHHMS
HOTCHHH&HBHOP'I OHCPIUH TCJIa B HEKOTOPOM COCTOSAHHUU.

OIIK-1.3.1

29

ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUIECKOM YHEPTUH.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS YJHEPTUU.

OIIK-1.3.1

30

Jan ToHKHH cTepkeHb Maccord m = 120 T u nimunoi / = 50 cM,
CIOCOOHBIN BPAIIaThCSl OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

[TokaxkuTe Ha mpUMepe TOHKOTO CTep:kHs HOM 20 cM 1 maccou 30
I, Kak npuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
MHEPLIHN TEJ IIPH NIEPEHOCE OCU BPAILLEHUS C CEPEIUHBI CTEPXKHS HA
OJIMH M3 €r0 KOHIOB.

OIIK-1.V.1

32

Yemy paBeH MOMEHT UMITYJIbca a0COTFOTHO TBEPIAOTO Tejia?

OIIK-3.3.1

33

Kak Brunciasgerca KuHeTH4ecKast SHEPTHUA BpAlICHUA a6CO.HIOTHO
TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-3.V.1

34

ChopmynupyiiTe ABa OCTyIaTa TEOPUHU OTHOCUTEITLHOCTH
OWHIITEHHA.

OIIK-1.3.1

35

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)
Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2?
Ecnu HeT, To Kak pacCUUTHIBAETCS KUHETUYECKasl DHEPTUs Teja
coriacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak USMEHUTCSI IEPUO]] KOJIEOaHHH MPYKUHHOTO
MasiTHUKA IpHU YBCIMYCHUHN €TI0 MACCHI B 2 pasa, a JKECTKOCTU
NPY>KMUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYAON?

OIIK-1.V.1

38

CnenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJeT M3MEHATHCS X0
MAasiITHUKOBBIX YaCOB IIPHU HACTYIUICHUH JIETHUX XKapKUX JTHEH 1o
CPAaBHEHHUIO C XOJIOJHBIMHM 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJICHBI
B HEYTEIJICHHOM NTOMELEHUH (CTEP)KEHb MAATHUKA METANINYECKUii)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-3.B.1

39

YT0 Ha3LIBaeTCsA BOJIHOU?

OIIK-1.3.1

40

OOBscHHUTE pa3nTUUre MEKIY MPOJIOIBLHBIMU M MONIEPEUYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEHUE OeryIeil BOJIHBI.

OIIK-1.3.1

42

Yemy paBHa cpeliHss 00beMHas INIOTHOCTh SHEPTHH BOJHBI?

OIIK-1.3.1

43

HcToyHMK 3ByKa U IPUEMHHUK JBUXKYTCS APYT OTHOCUTENBHO ApYyra co
CKOPOCTSIMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie
pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe
OTHOCHUTEJIBHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3 dekra Jlomuepa.
HcTouHuK ¥ IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

OIIK-1.V.1

44

Chopmymupyiite npuaImn [ oirexsca.

OIIK-1.3.1




45 Urto Ha3wiBaeTcs HHTEpQEpeHIreit BOIH? OIIK-1.3.1
46 Uro Ha3biBaeTcs crosiuel BonHoM? [IpuBenuTe npumep crosiueit OMK-1.Y 1
BOJIHBI.
47 HazoBute 0ocHOBHBIE TapaMETPbl COCTOSHH S, KOTOPBIMH ONHUCHIBAECTCS OIK-3.3.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha onny yanry BecoB mocTaBuiu OJFOALIE € TOpsiUeit BOJIOH, a Ha
48 JIPYTy0 ypaBHOBeMBaromue e€ rupu. CoXpaHUTCA JIM ¢ TEUCHUEM OIIK-3.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO rasa. OIIK-1.3.1
50 CKOIIBKO CTeTeHel CBOOOABI UMEET KECTKAs ABYXaTOMHAsI MOJIeKya? OIMK-13.1
C KaKUMHU OBVOKEHUSIMU OHHU CBSA3aHEI? o
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.1
57 OueHute, 4YyBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOT'O OIK-3.B.1
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, naxonsmuiics npu nocrosHHoM aasneHuu p = 100 klla, usmenun | OIIK-3.V.1
53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCSA
paboTa rasa B TaKOM IPOIIECCe, U HANINUTE €€ BEIINYUHY.
54 Crenaiite BBIBOJIBI 10 XapaKTepy U3MEHEHUS TeMIIepaTyphl ra3a npu OIK-3.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX 4YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHUTe CUTYaAIUIO: KATUIsl MACIISTHUCTOM JKUJIKOCTH MONAaJaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. OIK-3.B.1
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIBI?
OO6ocHYyliTE CBOW OTBET.
Onenute curyanuo. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM
57 nap OJAMHAKOBOM Macchl IPU OAHOM U TOM K€ Temieparype? OIIK-3.B.1
O6ochyiite Bam oTBer.
Cemectp 2
58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 Jlaiite onpeneneHne TOYEYHOTO 3apsaaa. OIIK-1.3.1
60 Kak u3menurcs cuna B3auMOIEUCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHie MEeKAY HUMH YBETHUUTH B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananusupyiite, Kakyro paboTy COBEpIIaeT JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-3.V.1
BOKPYT HETO.
Kaxk B3auMHO OpUEHTHPOBaHBI CUJIOBBIE IMHUM U SKBUIIOTEHIIMAIbHBIC
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HAIPSHKEHHOCTh OIMK-33.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxue BemecTsa Ha3pIBalOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMUA U HEMOISPHBIMU OIK-1.Y 1
JIMAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETWYMHBI 3apsij] JOJKEH HaAXOJUTHCS Ha
67 00KJIa/IKax KOHJEHCAaTopa, 4YTOOkI PH pa3HOCTH moTeHanos Mmexny | OIIK-3.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKoW €MKOCTBIO OyyT 00a1aTh METAIIIMUECKUE
68 [UIACTHHBI IUIoMmap0 0.2 M2, KOTOpBIE pa3aeneHsbl cioeM mapaduna (¢ | OIIK-3.B.1
=2.5) Tommuuuou 0.5 cm?
69 Crenaiite BBIBOJI, KaK U3MEHHUTCS JIEKTPOEMKOCTh IJIOCKOTO OIK-3.B.1

KOHJACHCATOPpA C KBAAPATHBIMU TUNIACTUHAMMU, €CJIN U3 3THUX IJIACTUH




BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.

OnenuTte cuTyanuo: 1Ba KOHAEHCaTOpa OAMHAKOBOM emMKocTH 200

70 MK®D coenuHeHbIl mapauiesbHo. Kak n3aMeHUTCst X 00111asi eMKOCTb, OIIK-3.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MOCIIeJOBATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak u3MeHHUTCs cCOonpoTUBIIEHHUE MTPOBOA, €CIIU €r0 JJIMHA YBETUUUTCS OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONPOTUBIEHUU 3 KOM nipu OIK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jalite onpeneneHrue MarHUTHOW MHIYKLIHAH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HapapiieHne cuiibl Ammepa? OIIK-3.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
3 PaccuuraiiTe, uemy paBHa BeJIMYMHA MAarHUTHOTO TOJIS B LIEHTPE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOM/A, OIIK-1.V.1
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIUHBI U (heppOMarHUTHBIH
& CEepACYHUK C MpOHUIIaeMOCcThIO | = 100, ecinu Mo HeMy IPOXOJIUT TOK
cuoit 2 A.
PaccuuTaiiTe miI0THOCTE HAMOTKH TOPOU/Ia, HEOOXOIUMYIO, YTOOBI OIIK-3.V.1
80 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
nMeno Benmuuuny 1 mTo.
Ornpenenure, Kako# 3apsij] HECET dJIEMEHTapHAas YacTHUIA, €CJIA OHa, OIIK-1.VY.1
81 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIKEH 0.5
Tn, ucneiTeiBaet aerictue cuiibl Jlopenna Bennunnoi 0.16 mH.
OneHuTe CUTyalnio: B MAarHUTHOE T0JIE C OJJMHAKOBBIMU CKOPOCTSIMU
82 BJIETAIOT MPOTOH U 3JIEKTPOH. bynyT nu otinuaTees ux tpaekropuu, u | OIIK-3.B.1
€CJIM J1a, TO KaKKM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-1.3.1
[Ipoananuzupyiite Bennuuny 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
’4 BBIHOCSAT U3 M0JIA 32 BpeMs 25 Mc. MeTamnueckoe KOJIbLio paguycomM OMK-1.Y 1
10 cm HaxoauTCsl B MarHUTHOM Toie ¢ uaAykuueit 50 mTin. Oteer
3anuuunre B MB.
85 JlaiiTe onpeneneHusi AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS peppoMarHeTUKaMu? OIIK-1.3.1
87 UTo0 Ha3bIBAIOT KOIPLUUTUBHON CHIION? OIIK-1.3.1
Onpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO
88 . . OIIK-1.VY.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT naiite B MJIX.
%9 Hpezmox(mevcnoco6 M3MEpEHUs BETUYMHBI MArHUTHON SHEPTUH, OIK-3.Y 1
3aKJIFOUYEHHOMN B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-3.3.1
Kak B3auMHO OpUEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
91 HaNpsHKEHHOCTH AJIEKTPUYECKOTO 0151, MArHUTHOW MHAYKIIUHA 1 OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiite, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyatorcs ckopocTtu cBeta B | OIIK-1.V.1
JAHHBIX cpefax?
94 OneHuTe cUTYyalMIO: JIyd CBETa Ma/laeT Ha TPaHUIly paszena IByX OIK-3.B.1

BeniecTs noa yriaom 30°. TTokasaTens NpeaoMIIeHUs] IEPBOM Cpebl




paBeH 2.4. Bo3M0OXXHO 11, 4TOOBI OTpa)KEHHBIN ¥ TPETOMJICHHBIN JTy4d
ObUIM IepIICHAUKYISApHBI ApyT Apyry? Ecnu na, onpenenure
MoKa3aTesb MPEJIOMIICHHs BTOPOH Cpebl.

95

Uro Ha3pIBalOT HHTEpdepeHueii ceera?

OIIK-1.3.1

96

Onummure, B YeM pa3inune MEXAY FT€OMETPUUECKON U ONITUYECKOM
Pa3HOCTBIO X0/J1a CBETOBBIX JIyYEH.

OIIK-1.V.1

97

[Ipennoxute TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON
OKpacKM Y TOHKHUX IJICHOK (pa3juToe Ha MOBEPXHOCTU BOJbI MAcIIo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-3.B.1

98

Uro Takoe nucnepceus cBeta Kak sapieHue? Ilpusenure npuMepsl
HAOJIOACHUS JUCTICPCHH.

OIIK-1.3.1

99

[Ipoananuzupyiite, Kakoil HaUOOIBIIHNI MOPSAAOK CIIEKTPA MOXKHO
HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciau ona umeet 500
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C AIUHON BOJIHBI 500
HM.

OIIK-1.V.1

100

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

101

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

OIIK-1.V.1

Cemectp 3

102

Uto Takoe aOCOTIOTHO YEpHOE TeNo?

OIIK-1.3.1

103

Bo ckonbko pa3 ©3MEHHUTCS MOTOK 3HEPTUN OT HUTU HaKaJIHBAHUS
JIAMIIbI, €CITU YABOUTH ee Temreparypy? OOOoCHyiTe Ball OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

104

Pacnionoxure cienyromue ClieKTpalbHbIE KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyonie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4E€HUS a0COTIOTHO YEPHOTO Tea.
OOBsicHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-1.V.1

105

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla ¢ TTIOMOIIBIO
ONTHYECKOTO MUPOMETPA.

OIIK-3.V.1

106

Urto HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.3.1

107

B kakux enununax cucrtemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3.3.1

108

MoskeT 1 BUIUMOE U3TydeHue BhI3BaTh (HOTOIPDEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-3.B.1

109

OOBscHUTE TPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4EHHUS.

OIIK-1.3.1

110

OO0mbscHUTE, KaK SHEPrus GOTOHA CBsI3aHa C JJTMHON CBETOBOW BOJHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ IHOM BOIHBI A = 97,04 M paccesicsl Ha HEeMOABIKHOM
anekTpoHe noj yriom 0 = 90°. IIpemmoxure criocod onpenencHus
OTHOCHUTEIIEHOTO U3MEHEHUS ITTMHBI BOJIHBI (JOTOHA MTPH
KOMITTOHOBCKOM paccesiHuH. PaccunTaiite ero BeIMUMHY B YKa3aHHOM
cinyyae. KoMntoHOBCKast nnuHa

BOJIHBI paBHa 2,426 M.

OIIK-3.B.1

112

OnwuiuTe, 4TO MpeCcTaBiIseT co00i aToM B paMKax Mojaenan ToMcoHa.

OIIK-1.3.1




Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

113

ATtomMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYTE Balll
OTBET, UCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

114

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

115

OOBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIII TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NMpUMeEpHI, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-3.3.1

116

Bynet i1 nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY TTPH
NIOTIaJJaHUU B BOPOTa LIMPUHOM 7 M, ecinu macca Msiga 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-3.V.1

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOU QyHKIMH?

OIIK-1.3.1

118

B uem oTiiuMe cTallMOHAPHOTO ¥ HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunarepa?

OIIK-1.3.1

119

CpaBHuTte nnuHy BoJsIHBI e bpoiins ans mapuka maccoi m,, = 0,2 r u
IIPOTOHA MaccoH my, = 1.67* 107 KT, UIMEIOIIUX OJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

120

Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHui» KBAaHTOBOTO
rapMOHHUYECKOTO OCLHUJUISTOPA CBA3aHA C COOTHOIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

121

[Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM
COCTOSIHHHU B aTOME.

OIIK-1.V.1

122

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM
3aroJjiHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBA HMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIIK-3.V.1

123

OrneHuTe 10 MOPSAIKY BETUYUHBI BpeMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSl KOTOPOT'O XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-3.B.1

124

MukpouacTuna 3amnepra B OAHOMEPHON OTEHIMAIBHON IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAaMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
ymucyioM n = 1. [Tokaxure, Kak ONpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOYACTHUIlY MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-3.B.1

125

Kakum moxer GBITB CIIMH Y9aCTUILl, KOTOPBIC OMMUCBIBAIOTCA
craructukor ®epmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUs COCTOSTHUN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMU U OO30HAMM.

OIIK-3.3.1

127

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JIYYCHHA.

OIIK-1.V.1

128

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHHUTCS
POBOJUMOCTh KPEMHHEBOT'O 00paslia, €Ciii B HErO BHEJPUTh
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb MHIUS — 3.

OIIK-3.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeTt 1o TpeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiuus E2 = -5
3B, sHeprus MetactabunpHOro coctosHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMUCXOAUT paboyee N3aydeHue.

OIIK-1.V.1

131

Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO T€Ja, COIIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

132

OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHINTEIHA.

OIIK-1.V.1




Kaxkas gactuia HazpiBaercs pornonom? KakuM KBaHTOBBIM

133 OIIK-1.3.1
pacrpeielIeHueM ONHUCHIBAIOTCS (DOHOHBI?
Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Kog
Ne n/m [lepeuens BompocoB (3aga4) amns 3ayera / audd. 3ayera
P P (sana) 1 e WHINKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeueHnp TeM Ui KypCOBOTO TPOEKTUPOBAHMS/BBIONHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHMSI/BBITIOIHEHUS

Ne n/m .
KYpCOBOI pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

Mpe/ICTaBJICHBI B Tabymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil TepedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzer TpaeKTopHsl y 4acTHUIIbI, ABUXKYIIEHCS paBHOMEPHO C
MMOCTOSIHHBIM 110 BEJIMYMHE YCKOpEHUEeM?

1 1) Ipsimast nuHus

2) JIunus ¢ neperndbom
3) [TapaGona
4) OKpYXHOCTh

OIIK-1.V.1

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUECKUX BETUIHH UMEET
€MHUIlY U3MEPEHNs, COBIAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?

2 1) Nmmynbc

2) VYckopenue
3) Bec
4) VYrioBas CKOpOCTh

OIIK-3.3.1

[Ipoananu3upyinTe, KaKoOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLIMX MEXNY T€IaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hymo

3) H3MmeHeHUuI0 UMITYJIbCa CUCTEMBI
4) YCcKOpeHHIO LIEHTPa MacC CUCTEMBbI

OIIK-1.V.1

Urto nmpoun3oiaA€T nmocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ KuHeTudeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HABCTPEUY YaCTHUIIE C
Maccoi m;.

1) Yactuusl OyAyT IBUTATHCS BIPABO

OIIK-3.B.1




2) Enunas yactuna OyaeT ABUTaThCS BIEBO
3) Yactuisl OyayT MOKOHUTCS
4) Yactuiiel OyIyT IBUTATHCS B POTUBOIIOJIOXKHBIC CTOPOHBI

YTo npou3oinaeT ¢ MOMEHTOM MHEPLMH CBUHILIOBOIO LIMJIMHAPA
OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 T€OMETPUIECKON OCBIO
CUMMETpPHH, €CIH HWIMHAP CILIIOUIUTD B IUCK?

1) He usmenurcs

2) YBenmuuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBIKEHHUS.

1) M=J*o

2) e=M/]

3) M=L*n2
4) L =r*p*sina

OIIK-1.3.1

VYkaxwure, yeMy paBeH MOMEHT WHEPLUHU TOHKOTO 00pyda Maccoil m u
paguycar.

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

OIIK-1.3.1

Bri6epute ¢pa3y, COOTBETCTBYIONTYIO TTEpBOMY 3akoH HproToHA:
«IIepBbiii 3ak0oH Hpr0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CymecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) @axT cymecTBOBaHUS HEMHEPIUATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAHUS MPUHILIUI OTHOCUTENIbHOCTH [ anumnes

OIIK-1.3.1

Vkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
2) H

3) kr*wm’
4) wm/c?

OIIK-3.3.1

10

Paccuuraiite BenMunHy MOAYJsl MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMUCHIBACTCS YpaBHEHHEM X = 3c0s(2f —
n/4) cm

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

OIIK-3.V.1

11

Bri6epute GpopMyity, onpenesiontyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.

1) v=0%k

OIIK-1.3.1




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) 3aBucur OoT yOBUIM MOTEHIIMAIBLHON SHEPTUU

2) IlponopuuoHanbHa IpUPANICHUIO KHHETUYECKON SHEPTUU
3) PaBna Hymt0

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-1.3.1

13

Kakas 13 nepeqnciieHHbIX PU3NISCKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MomeHT uHepuuu

3) MomeHT uMnysbca
4) Cuna

OIIK-3.3.1

14

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

1) PaBHOMEpHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpHO BpallaroIIMMCs

OIIK-1.3.1

15

Bribepure npaBmiibHbIH 0TBET. Kak M3MeHAETCS MOYNIb CKOPOCTH TPH
NPSMOJINHEHHOM JIBUKEHUH, €CIIM 3aBUCUMOCTh MPONUJICHHOTO TEIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 172

1) YOsiBacT

2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-1.V.1

16

Kak BpIuncCiIsIeTCI MOMEHT MHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*F/3
2) J=m*P/12
3) J=2*m**/5
4) J=m*r*

OIIK-1.3.1

17

Kak cooTHOCSATCSt MOMEHTBI HHEPLIMU JUCKA J 1T
U IWIMHAPA J1I, KOTOpbIE UMEIOT PABHBIE MAacChl U paguychl?

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

OIIK-3.Y.1

18

HaiinuTe oTHOIIEHHE TpOM3BEeHHBIX paboT (A1/A2), ecnu 1Ba AMCKa C
paBHBIMU Maccamu u paguycamu R1 u R2 (R1 = 2R2) packpyuuBarot u3
COCTOSIHUS TIOKOSI 10 O/IMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1

OIIK-1.V.1




2)3
3) 4
45

19

Kakoii yuéHslii co3zfan crnenuanbHyo Teoputo oTHocuTensHocT (CTO)?

1) Tanunei
2) OWHIITEWH
3) Jlopenit
4) bop

OIIK-1.3.1

20

Bri6epute ypaBHeHHEe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.

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

OIIK-1.3.1

21

[Ipoananu3upyiiTe, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHbIE Kosie0aHus, OyaeT Ha0monaThes pe3oHanc (w0 —
coOCTBEHHAs YaCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>>w0
2) >0
3) o=l
4) o <<wl

OIIK-1.3.1

22

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHUJIBI Ha TEJIO COrJIacCHO BTOpOMY 3akoHY HbroToHa?

1) MounspHuas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

23

BriGepure, B Kakoil cucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amkHyTOM

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSTHHA

4) HeszamknyTOi

OIIK-1.3.1

24

VYkaxwure, paboTa Kakoi U3 MEepeuUCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPACKTOPUU JBHKEHUS TEIA.

1) Bsizkoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHS

OIIK-1.3.1

25

YeMy paBHa BEJIMUYUHA YCKOPEHUS CBOOOIHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIH, paBHOU paaunycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

1) 3.94 m/c?
2) 9.88 m/c?

OIIK-1.V.1




3) 2.45wm/c’
4) 19.62 m/c?

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJT KoneOaHuit
MaTeMaTUYeCKOr0 MasiITHUKA, €CIIH JUIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

26 1) VYBennuutcs B 3 pasa OIK-3.Y.1
2) VYBenuuutcd B 4 paza
3) VYwmenbmurcs B 2 pasza
4) VYwmenblinTcs B 4 paza
Uto npou30HAET CO CpeAHEN IHEPrUEH TOCTYNATEIbHOTO ABUKECHUS
OJTHOM MOJIEKYJIBI Ta3a, €CIIU 00BEM HEKOTOPOH MacChl HI€aTbHOTO Ta3a
M300apUYECKH YMEHBITIIICS B 2 pa3a?
27 OIIK-3.B.1
1) YBenuuutcs B 5 paza
2) YMmenbiutes B 5 paza
3) YBenuuutcs B 3 paza
4) Ymenpmures B 2 pasa
OreHrTe, KaKoi ra3 HarpeeTcst OOJIBIIE B CICAYIONIEH CUTYaIlUH: Ba
Pa3IMYHBIX UJCATBHBIX Ta3a — OJHOATOMHBIN U ABYXaTOMHBIN —
HAXOJATCS MPU OJMHAKOBOM TeMIIepaType U 3aHUMAIOT OJIMHAKOBBII
o0beM. ['a3bl cxxnMaroTcst anuabaTHueck 10 yMEeHbLIECHHS o0bema B 2
28 | P OIK-3.B.1
1) I'a3b1 HAarpeaIUCh OTMHAKOBO
2) OnHOATOMHBIHM Harpescs 6osblie
3) JIByXaTOMHBII Harpesucst OoJbIIe
4) I'a3wl BOOOIIIE HE HATPENHCH
Cemectp 2
YkaxuTe siBICHHE, KOTOPOE UMEHYeTCS HHTep(depeHIIne BOJITH?
1) Orubanue BOJTHAMH MPEHSATCTBHMA
79 2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX OIK-13.1
HMCTOYHHKOB
3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIIBHOTO HAIPABJICHUS
pacnpocTpaHeHHs IpU NEPeXo/ie U3 OTHOU Cpesibl B IPYTyIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI
[Tpoananu3upyiiTe, KAKUM JOJDKEH OBITh YTOJ MaIeHUs] CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT C MajaromumM yroi 40°.
30 | D 25° OIIK-3.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 31eKTPOEMKOCTD IJIOCKOTO BO3YILIHOTO KOHJIEHCATOPa, €CIH
paccTosiHue MEeXy ero 00KJIaJIKaMH YBEJIUYUTH B 9 pa3, a 001acTb
31 MeXIy OOKIaJKaMH 3aIUTh JUCTHJUTHPOBAHHON BOIOH (& = 81)? OIK-3.B.1

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza




3) VYBenuuurcs B 9 pa3
4) VYBenuuurtcs B 12 pa3

Ha3zoBure BemecTBa, KOTOPbIE IPU OOBIYHBIX YCIOBUSIX MPAKTUYECKU HE
IIPOBOJSAT JEKTPUUECKUIN TOK?

32 | 1) Ilposoanuku OIlK-1.3.1
2) IlomynmpoBogHUKH
3) Ilnatuna
4) JIMdIeKTpUKHU
Kax nanpaBneHbl CHUJIOBbIE JIMHUHM HANPSHKEHHOCTH
3JEKTPOCTATUUECKOTO MOJIs, CO3AAHHOTO TOYEYHBIM OTPHUIIATEIbHBIM
3apsaom?
33 OIIK-1.3.1
1) 3akpyuyuBaroTCs BOKpPYT 3apsaa
2) Kzapsany
3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTpEIIKE
4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU
B kakux equnuiax B cuctreme CU nzMepseTcs: moTeHuran
AJIEKTPUYECKOTO MOJs?
34 [ 1) Am OIIK-3.3.1
2) B/™m
3) B
4) A*m
MokeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
00JIbIIIE DIIEMEHTAPHOTO 3apsiaa?
35 | 1) Moxer OIIK-3.3.1
2) Her, HE MOXET
3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN
UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?
1) IloTeHuumanbHOM 3HEPrUsi EAMHUYHOTO MOJOKUTEIBLHOTO 3aps/ia UiIU
OTHOILLIEHUIO MOTEHIHUALHOMN SHEPTUU K 3apsly
36 |2) Pabote cui mos mo nepeMeneHuo eIMHUIHOTO TTOJI0KUTETHHOTO OIlK-1.3.1
3apsiia U3 TaHHOUM TOYKH MOl B 0ECKOHEYHOCTh
3) Cune, aeiicTByIOLIEN HA 3aps/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS
4) KuHeTn4eckou »Hepruu MPOOHOTO TOYSUHOTO €IUHUIHOTO 3apsiia B
JTAHHOW TOYKE MOJIA
Hanummre popmyny 3akona Oma B muddepennmansaoi popme:
1) R=U/L
37 2) R=Q/MAt OIIK-1.3.1
3) j=c'E
4) R=P/l
OueHuTe ONTUYECKYIO JJIMHY TYyTH L U3 0JJHOI TOYKHU B JIPYTYIO, €CIIH
38 | paccTostHEE MEXTy JABYMS TOUYKAMH ITPO3PAYHON JUICKTPUICCKOM OIIK-3.B.1

cpeasl S =4 M. ITokazarens npenomiuenus cpeasl n = 1.5. Onruueckas




JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

1) 5m
2) 6™
3) Tm
4) 11wm

39

Kaxk Ha3pIBaeTCs BeIMYMHA HAPSHKEHHOCTH TIOJIS, €CIN
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs: B Hylb U
HAIpPsDKEHHOCTS T10JIs1 HAlPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cuoi

3) Tlonspuzarnuent

4) MarsuToaBMXKyIIeH CUITON

OIIK-1.3.1

40

OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YaCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU
WHIYKIUH.

1) OxpyxHOCTBH
2) Ilpsmas
3) Osanoun
4) DOnmunc

OIIK-1.V.1

41

B kakux CAMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-3.3.1

42

Y CTaHOBHUTE COOTBETCTBUE MEXK]Ty MATCPHUAJIOM ITPOBOIHUKA U €T0
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-1071°

b) IlonynpoBogHukK 2)1071°-10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-3.3.1

43

Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS (p CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

44

[Tpoananu3upyiite, uemy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1 = 17

1) 1/32
2) 1/4
3) 4

OIIK-3.V.1




4 1/16

45

Jl1s1 0OBACHEHHS KaKOTO SIBJICHUSI MOXKET ObITh UCIOJIb30BaH MPUHIUII
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tlonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.1

46

IIpoananusupyiite, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPUXOB HA MIJLTUMETP.

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

OIIK-1.V.1

47

[Tpoananu3upyiiTe MHTEHCUBHOCTH CBETA MPU HHTEPDEpPEHLIUU
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pPEHTHBIX 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-3.V.1

48

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenmuan

2) HampspkeHHOCTB
3) Hunyxnus

4) 3apsn

OIIK-1.3.1

49

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

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1

50

Onenure, Kak UI3MEHUTCSI CHUJIA 3JIEKTPOCTATHUECKOTO B3aUMOJICHCTBHS
JBYX TOYEUHBIX 3apsJ0B, €CIIM OJAMH U3 HUX YMEHBIINUTH B 4 paza, a
paccTosIHUE MEKy HUMH YMEHBIIUTD B 2 paza?

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

OIIK-3.B.1

51

qTO n3 nepeqncneHHoro SABIISICTCS OCOGCHHOCTLIO CHUJIOBBIX JII/IHI/Iﬁ
MAarHUTHOT'O NOJIs?

1) CuioBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE
2) MarauTHble CUJIOBbIC JMHUYA HAYMHAIOTCS HA MAarHUTHBIX U

OIIK-1.3.1




3aKaHYMBAIOTCS HA AJIEKTPUYECKUX 3apsaaax
3) MarHuTHbI€ CUIOBbIC JIMHUU HAYMHAIOTCS U 3aKaHYUBAIOTCS Ha
MarHUTHBIX 3apsiiax
4) MarauTHbIe CHUJIOBBIC TMHUM HAUWHAIOTCS U 3aKaHUYMBAIOTCS HA
NEKTPUUYECKUX 3apsiax

52

CrenaiiTe BBIBOJI, KAKOM T€OMETPHUIECKON (PUTYPOI MOKHO OIHUCAThH
TPAEKTOPUIO JBMKEHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAIOIICICS 0T
HeKoTOpbIM yTiioM (0° < o < 90°) kK TUHUSIM MarHUTHOW MUHTYKIIUH.

1) OxpyxHOCTB
2) IlapaGona
3) T'unepbona
4) Cnupaib

OIIK-3.B.1

53

OneHuTe cTeneHsb nosipuzauuu P cBera, eciu CBET MpecTaBiIseT co0oit
CMECh €CTECTBEHHOTO CBETA € IUNIOCKOMNOJIIPU30BaHHBIM. IHTEHCHBHOCTD
MOJISIPU30BAHHOT'O CBETA B JIy4e PaBHA HHTEHCUBHOCTH €CTECTBEHHOIO
CBETa.

1) 25%
2) 35%
3) 50%
4y 75%

OIIK-3.B.1

54

Paccuuraiite nokasarens MPEJIOMIICHUS BEIIECTBA, €CIIM CKOPOCTh CBETa
IIPU IIEPEXOZE JIyda U3 BO3yXa B HEKOTOPOE BEILECTBO YMEHBIINIACh
Ha 20%.

) 1.2
2) 125
3) 0.2
4) 22

OIIK-1.V.1

55

Paccuuraiite yron Mexxy ONTUYECKMMU OCSIMU IOJIIpU3aTopa u
aHaym3aropa. I[Ipu npoxoKaeHNH CKpEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPa NHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1

56

[Ipoananusupyinre, KaK U3MEHUTCS BEIUYMHA MAarHUTHOW MHIYKLUU Ha
OCH JUIMHHOTO COJICHOWJA, €CJIM TOK B HEM YBEIIMYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHY BUTKOB YMEHBIIUTH B 2 pasa.

1) VYBenuuurcs B 2 paza
2) VYBemunuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza

OIIK-3.V.1

Cemectp 3

57

yKa)KI/ITe, KaKo€ TeJIO SIBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilormomraer Bce maaaroIiee Ha HETO U3TyUYeHHE

OIIK-1.3.1




2) Ortpaxaer Bce najaroniee 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-1.3.1

59

Onenure, BO CKOJIBKO pa3 yYBEIHUMIACh SHEPreTHUECKasi CBETUMOCTh
abcooTHO 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-3.B.1

60

Bri6epuTe, kakast popMyna HanbosIee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

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

4) ®opmyna Panes-Jxunca

OIIK-3.3.1

61

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TermoBoe u3yueHUe

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

OIIK-1.3.1

62

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MAaKCHMyMa
U3ITy4aTENbHON CIIOCOOHOCTH a0COMIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJTIOTHOM TeMIlepaType.

1) 3akon Credana-bonpimana
2) IlepBeriii 3akoH BruHa

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-3.3.1

63

Yxkaxxute Gopmyiy, ONpeeIONnly0 SHEPTUIO CBETOBOTO KBAHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1

64

[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS] CBETOBOTO MOTOKA A 1al0IIET0
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) Ymenbiaercs
2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS
3) CHavaJsia yBEJIMUMBAETCS], 3aTEM YMEHBILIAETCS

OIIK-3.V.1




4) CHayayia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

65

IIpoananusupyire, 4T0 NPOUZOUAECT C KHHETUYECKON YHEPTUeh
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJIal0IIEro CBETa,
YBEJIMUYUTH €I0 MHTEHCUBHOCTH B 2 pa3a?

1) Ymenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs

4) YBenmuuutcs B 2 pasza

OIIK-3.V.1

66

OneHuTe BETUUMHY KpacHO# rpanuiisbl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO M3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. Pabota BeIX0/1a 3IEKTPOHOB C IIOBEPXHOCTH
katojna paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

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

OIIK-3.B.1

67

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo nponopIroHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBucut oT 4acTOTHI

OIIK-1.3.1

68

[Tpoanammsupyiite, Oynet au HabmonaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otosddexT Bo3MOKEH, €CITU KAaTOJ HArPEeTh 10 TeMIiepatypsl 347
K

2) He 6yner

3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEILHO TPUIIOXKHUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH C BEepOSITHOCTHIO p ~ 0.5

OIIK-1.V.1

69

OrneHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABIICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHus MOBEPXHOCTH.

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

OIIK-1.V.1

70

[Tpoananu3upyiite, B KaKMX 00JacCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

OIIK-3.V.1




1) Buaumerii muana3on

2) Pagnoauana3on

3) TeparepiioBblii TMamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydyeHue

Cnemnaiite BBIBOJ O BETMYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM TOJIHOCTBIO IIpeKpalnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dhoToHOB paBHa 6.5 5B, a poTOKaTO U3rOTOBIICH U3 IUTHUS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

71 OIIK-3.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJIBKO pa3 1aBJIE€HUE CBETA, 1aAI0IIETO
MEPIEeHIUKYIAPHO UICAIbHO 3epKaIbHON OBEPXHOCTH, OOJIbIIE
JIaBJIEHUS CBETA, MAJAOILEr0 NEPIEHINKYIISIPHO HAEAIIBHO YEPHOU
MOBEPXHOCTH.
72 OIIK-3.B.1
1)2
2) 1
3)1.5
4)3
Kakum 06pazom umnyibsc (oTOHA CBS3aH C JTMHOW BOJIHBI?
1) Mmnynsc npsMo NponopLuOHaIeH JIIMHE BOJIHbI
73 | 2) HWmmynbce npsMo MpONOPIMOHANIEH KBAAPATy JUTMHBI BOJIHBI OIIK-1.3.1
3) Wmnynbsc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI
4) Hmnynsc npsMo NponopLHOHAIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI
B kakoii 0651acTu ciekTpa 3JeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
¢boTOHA MMeeT MUHUMAaIbHOE 3HaueHue?
74 | 1) UndpakpacHoe H3ITyICHHE OIIK-3.3.1
2) TeparepLoBoe U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PaprousnydyeHue
[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
IIPOTUBOPEUUT KBAHTOBOW TEOPUU CBETA:
1) IHTeHCHBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MTOTOKA ()OTOHOB U
UX SHEPrun
75 | 2) CBeT MOXET U3Iy4aThCsl M PaclpOCTPaHATHCS TOJIBKO OTAETbHBIMU OIIK-1.V.1
MOPUUSAMHU — KBAHTAMH
3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
CUCTEMa, COOTBETCTBYET ONPE/ICIIEHHBIN YPOBEHb SHEPTHH
4) Inst yacTULIBI HE MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJMHATHI U UMITYJIbC
VYKaxuTe, B UeEM 3aKJIH04YaeTCs CMBICI IIEPBOro nocrysnara bopa.
76 OIIK-1.3.1

1) VYTBepxkaeHHE O CyIIeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOIJIOMAaeT SHEPTUU




2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOr0 UJIH MOIVIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO 41pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

77

Bri6epuTe, kakoe U3 MPUBEICHHBIX HUKE BBICKA3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYYCHHUIO U TIOTIIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tornomare ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUU

2) M3ny4aTh ¥ OTJIOMATH JTIOOYIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JTH00YI0
MOPLUIO SHEPTUN

4) N3nydats 1100y10 MOPIUIO SHEPTUH, A TIOTJIONIATh JIUIIb HEKOTOPBIN
JMCKPETHBIN HAOOp 3HaYCHUN PHEPTUU

OIIK-1.3.1

78

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

1) TemnoBoe u3nydeHue

2) PeHTreHoBckoe U3IydeHUE
3) TI'amma u3nyueHue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Mpoananu3upyiiTe, KaKk U3MEHUIACH SHEPTHUs ATOMa BOJAOPOA MPU
M3Iy4eHIH UM QOTOHA C JUIMHOM BOJHEL A = 4.86%107 M.

1) VYBenuumnacs Ha 4.86 3B
2) VYwMenbmunack Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

OIIK-3.V.1

80

OneHure pa3HOCTb SHEPTUH OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tiepeliel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHO€, U TIPHU JAaHHOM NEPEeX0/Ie MPOU3O0IILIO U3NydeHue GOToHa C
JUTHHOM BOJHEL 650 HM.

1) 0,45B
2) 1,95B
3) 1,25B
4) 2,25B

OIIK-3.B.1

81

VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns:

1) JlrxoOble MUKPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00Ja1at0T
BOJIHOBBIMH CBOWCTBaMU

2) AToM He MOKET CoJiepKaTh Oosiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIeMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

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

4) DHeprus UCIyCKAeTCsl U MOTJIOMIAETCS] HE HEMIPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU

OIIK-1.3.1

82

BriGepure yTBepxaeHue, Hauboee NpaBmIbHO COOTBETCTBYIOIIEE

OIIK-1.3.1




rurnotese ae bpoitns:

1) MuxkpoyacTuisl MOT'YT MPOSBISATH BOJTHOBBIE CBOWCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4acTULIBI CYIIECTBYET AHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

83

Paccuuraiite nnuHy BoiHBI Ae bpoiins a1 3eKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 kM/c. Macca anekrpona m, = 9,1*%107" kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 m

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1

84

VYKaXuTe KOJIMYECTBO 3HAYCHUN, KOTOPBIE MOKET IPUHUMATD
MarHUTHOE KBAaHTOBOE YKMCIIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

1)20+1
2)31+1
3Hi-1;
4)1

OIIK-1.3.1

85

yKa)KI/ITe, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHMCJIO 1.

1) OHepreTuyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTa UMITYJIbCA SJICKTPOHA B 33JJAHHOM HANPaBJICHUN

OIIK-1.3.1

86

YKa)KI/ITe, YTO ONpeACIa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUYECKUI MOMEHT 3JICKTPOHA B aTOME

2) DHepruo cTalliOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITyJIbCa 3JIEKTPOHA B 33JJAHHOM HaIPaBICHUN
4) DHepreTuyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1

87

B dgectp koro Ha3BaH 3P QeKT pacuienIeHns: ypoBHEH SHEPIUU aTOMa BO
BHEILIHEM 3JIEKTPUUECKOM 10J€e?

1)Oitnmreitna u ge Xaaca
2) llITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1

88

Kak Ha3pIBaIOT IMHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO pacceianus C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0omiecro cBera?

1) OpanXxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITYyTHUKAMHU

OIIK-1.3.1

89

[TosichuTe pU3NYeCKnii CMBICT BOJTHOBOM (hYHKITUH.

OIIK-3.3.1




1) BomnHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHU YACTUIIBI
2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-CONPSKEHHOE

BBIPAKCHUC PABHO IIJIOTHOCTU BECPOATHOCTHU 06Hapy>1<eHH;1 YaCTHUIIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLUUOHATBHA JAJTMHE BOJIHBI e
bpoina

4) BonHoBas QpyHKLUS MpeACTaBIIET COOON KHHEMATHUYECKUN 3aKOH
JBIKEHUS] MUKPOUYACTHIIBI X=X (t) B HESIBHOU (opMme.

90

Bribepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
['eitzenbepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.

2) DIeKTpUYeCKH HEHTpabHBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MoayneabiM CIIMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — MOJTHOCTBIO CBOOOHA, a IIUPUHA
3aMnpeIeHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) JudnexTpuk

3) IlomynpoBogHHK

4) IlpuMecHBIH NOITYIPOBOAHUK

OIIK-1.3.1

93

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?

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

OIIK-3.3.1

94

KaKaH BHECCHUCTEMHAas €AUHUIIA I/ICHOJIb3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) »B
2) A
3) xKan
4) ospr

OIIK-3.3.1

95

OueHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
['eitzenOepra 1y1st SHEPTUW YaCTHIIBI U BPEMEHHU NMPEOBIBAHUS €€ B
COCTOSIHUHM C TAaHHOM dHEprueii?

1) Oneprus npsiMo NponopLUOHAIbHA BPEMEHU
2) Dwueprus 00OpaTHO MPOMOPLHUOHATIHFHA BPEMEHU

OIIK-3.B.1




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

4) Yewm Oosblie HEONPEIEICHHOCTh YHEPTUH, TEM MEHBIIIE
HEOIPEEIEHHOCTh BpEMEHU

B xoJ1e u3MepeHust ¢ J0CTaTOYHO BHICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYJIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIEAYET, PYKOBOACTBYSACH COOTHOLICHUSIMHA HEOIPEAECIICHHOCTEN
Ieiizendepra.

1) Bpewms u3HU U DJHEPTHUS AJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

2) Koopaunata X 3JIeKTpOHA HE MOXKET OBITh ONpE/IEIeHa C BBICOKOH
TOYHOCTBIO

3) Bce KoopaAMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OTIpe/ieIEHHOE 3HAUCHHE

96 OIIK-3.V.1

Kax Ha3pIBaeTCsS COCTOSHIE OJICKTpOHA B aTOME€, COOTBCTCTBYIOIICC
MHUHUMAJIbBHOMY BO3MOKHOMY 3HAUCHUTIO €TI0 3HepFI/II/I?

97 | 1) Bo30yxaeHHOE COCTOSIHHE OIK-1.3.1
2) MeracTabuiabHOE COCTOSTHHE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

B yewm 3akmogaercs TyHHENbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUSI MUKPOYACTHUIIBI B
MIEPUONYECKOM ITOTEHIINAJE

2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU

98 MPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIK-1.3.1

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

4) B npoxoxaeHUH MUKPOUYACTHIIHI Yepe3 MOTCHIINATBHBIN Oapbep,

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

Kakue noaBu>XHbIe YaCTUIBl WM KBa3UYACTHUIIBI SBJIAIOTCS HOCUTEIAMHI
3apsja B MOJTYIPOBOAHUKAX?

99 1) DnekTpoHbI OIIK-1.3.1
2) IIpotoHnbl

3) DneKTpOHBI U IBIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmia 19 — [lepederb KOHTPOJIBHBIX PaObOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 Kunemaruka

2 Jnnamuka

3 3aKOHBI COXPAHECHUS B MEXAHHUKE

4 OCHOBBI CHIENMAIbHON TEOPUU OTHOCUTEIIBHOCTH




5 I"apmoHnueckue KoeOanus

6 BoHOBBIE TPOLECCHI

7 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
8 DIEKTPUUECTBO

9 Marnetuzm

10 Bonnoas ontuka

11 KBantoBas ontuka

12 duznka atoma

13 KBanToBas MexaHuka

14 Cratuctuueckas huszmnka

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCIUITIINHBI

11.1. Meronuueckue yka3aHus A1l 00yJaromuxcs N0 OCBOCHHIO JICKITHOHHOTO
Marepuania.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mpoliecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

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

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeaAMETy W
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUA HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIaloB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajia MpPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLINHE.

CTpyKTypa OpeAoCTaBICHHS JSKIIMOHHOI'0 MaTepHaia:

— JIGKITUH corjacHo pasnenaM (tabin.3) u temam (Tadm.4).

11.2. MeTonuueckne yka3zaHus 711 0OYJIarOIIMNXCs IO MPOXOKACHUIO MTPAKTUYECKUX
3aHSTUN.




[IpakTHyeckoe 3aHATUE SIBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIO1aBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[GFOC}I SABIJIACTCA HpI/IBI/ITI/Ie O6y‘laIOIJ_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWA TPU PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/ISY‘-ICHI/ISI KOHKpCTHOfI y‘-ICGHOI\/JI
JUCIUITIINHBI,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIUMBUAYAIBLHOU (opm
o0OyueHusl.

TpeOoBaHUs K IPOBEACHUIO IPAKTHYECKUX 3aHATHI

3amaHue K BBIOJHEHMUIO NMPAKTHUECKOW pabOThl BBIJAETCS MpEIojaBaTelieM B Hauaie
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTHUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM IPOrPaMMBL.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TGOpGTI/I‘-IGCKI/IMI/I BOHpOcaMI/I, paCCManI/IBaeMBIMI/I B JICKIITMOHHOM KprC U B BHUJC
pazbopa BOMpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MGTOI[I/I‘-IGCKI/IC yKa3aH1/1;1 110 HpOBGIIeHI/IIO HpaKTI/I‘-ICCKI/IX SaHSITI/Iﬁ HpI/IBGIIeHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIC:

1. Mexanuka. Konebanus u Bonmubl. Tepmoaunnamuka. Coopuuk 3ama4 //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FHO.H.
[Mapes.CIIOI'YAIL 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, U.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[apes, b.®. Mudppun. CIIOI'YAIL2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

OTt4er 0 mpakTHUECKOH paboTe MOKEH COAEPKATh: TUTYIbHBIN JIUCT, OCHOBHYIO 4acTh,
BBIBO/JIBI [10 PE3yJIbTaTaM MCCIIEJOBAHUA.

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
PaKTUYEeCKOH paboThl, GaMuwivs W HHUIMAIBl TOpernoaaBarens, (GamMuinsg W HUHULUAIBI
CTyJICHTa, HOMEp €ro yueOHOMU TPYIIbI U JJaTa 3alIUTH pa0OTHI.

OcHoenass uacmev JOMKHA COJEp)KaTh 3aflaHue, pe3yJbTaThl JKCHEPUMEHTAIbHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHAE MaTePUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI COAEP’KaTh OCHOBHBIE pE3ybTaThI MO padoTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TUTynbHBIN TUCT OTYETA AOKEH COOTBETCTBOBATH LIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NpHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch




[Tpu dopmHupoBaHHU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne yka3zaHus JJIs1 OOYJarOIIMXCsI IO BBITTOJIHEHHUIO JTa00OpaTOPHBIX
pa0or.

B xoxe BeImonmHeHUs 1aboOpaTOpHBIX pabOT OO0yYaIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOIUKONM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTEPUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 1abopaTtopHBIX pabOT OOy4arOIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpEeneIseMOd Yy4eOHbIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUvIeHHe, pa3BUTHE U JAeTaln3alusl TEOPEeTHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajaHue U TpeboBaHMs K IPOBEACHUIO J1a00PaTOPHBIX paboOT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiHe Pu3uKa JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio JadopaTopHbix paboT. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEPEHUl, 1 OHO Ha 3amuTy oTdera. OTUEeT MMIIETCS HE BO BpeMs 3aHATHUMH, a JoMa WU B
oubnmoreke.

B Hauane cemecTpa 10 Havana 3aHATUN CTYAEHT JIOJIKEH OBITh MPOUHCTPYKTHPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaXka (PUKCUPYETCS B CIELUAIBHOM JKypHAJIE; TaM HY>KHO 00s13aTE€JIbHO PACIHCATHCS.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenonasateneM. [IpenonaBatens 10keH yOeAUTHCS, YTO CTYACHT IOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM II0CTaBJIeHa;
- KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIENyeT POBOAUTH YKCIIEPUMEHT.

[Tomy4yeHHbIH qoIycK K paboTe 0TMEYaeTcs MPernoAaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0JKHO ObITh OTPAXKEHO: TOYHOE MOJHOE HAa3BaHHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOAUYECKUM IocoOueM; (amuuivis, WHUIIAAIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMIIdsg W WHUIHMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIEJICHUsI, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC; PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.



Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIMIIB YePTUTH TaONUIBI U TpaduKu. BeneHne «aepHOBUKOB MPOTOKOJIA» U NIEPENHCHIBAHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHH U BO3MOXXHOCTH
JIOMYCTUTh OIIMOKY MpH nepenuchiBaHnu. CTapaTelnbHOCTh U aKKYpaTHOCTD JIydIle HPOSIBUTH
pu opOpMIICHUU OTUETA.

ITo okOHYaHUHU M3MEPEHUH MPOTOKOJ 00s3aTENbHO JAETCS Ha MOANUCH MPETO1aBaTeNIo.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loANMUCH CTyeHTa B IPOTOKOJIE
0003HayUaeT, 4T0 OH OTBEYAET 3a BCE MPOBEACHHBIC M3MEPEHHs, a IMOANUCH MPENoAaBaTes
03HAYaeT, YyTO paboTa AEWCTBUTEIBHO BBHINOIHSAJIACH U yKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MIOJIy4Y€Hbl UMEHHO TEM CTYJIEHTOM, KOTOPBIA COCTaBUJI IIPOTOKOJI.

[To pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTYET W 3alIMIIAeT €ro Ha cleaymromeM 3aHatuu. Ilpu 3amuTe ordera MOryT OBITH 3a/aHBbI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
NPUHATBHIA OTYET MPEeroiaBaTeNb BEICTABISIET CTYACHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOM padboTe

OT4eT TOKEH COAEePKaTh CAEAYIOIINE Pa3/Iebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWHM J1a0OpPATOPHOM pabOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCs (QyHKIMOHATBHON
WIM DJEKTPUYECKONl cxeMoil ycTaHoBKH. He HY)XHO NpPUBOAMTH BHEIIHETO BUAA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XAPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHMII.

3. Paboune dpopmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, MO KOTOPBIM HEMOCPEICTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu u3BecTHO. Bee nmpuBeneHHbIE
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BreiBoa popmysn 1 mpomekyTOUHbIE BBIPaXKEHUS B 3TOM paszfiesie MPUBOAUTH HE HYKHO.
@opMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yabTaTOB U3MEPEHUH B 3TOM PA3ZEIIe TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B stom paznene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTarbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmui. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE ACCATUYHBIE pa3psaabl (moapoOHee 00 3ToM
noiier peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITh
IIPUBEJEHBI B 3TOM pa3Jiere.

5. IIpumepsl BEIYUCIICHU.

B sToMm pa3zgerne otueTta 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE PUMEPHI BBIYUCICHUHN 11O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI MPernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

B ostom pasnmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckasi o0paboTka pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
MIPEACTABJICHBI IPUMEPHI BBIYMCIICHUN MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO OBbIBACT HANWCAaHA s




MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOpBI MOCTAPAIUCh OCTAaBUTH JIMIIb CaMO€ Ba)KHOE IO ATOM TeMe M H3JIOKHUTh MaTrepuan 1o
BO3MOXHOCTH IIPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
OPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHH JOJDKHBI ObITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbl, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITMOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX EIAMHMIIAX BJOJH Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOJKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW ceTKU. M3MepeHHbIe Ha ONbITE€ 3HAYEHUS MOJIUCHIBATDH
Ha ocax He crexyeT. Ha rpaduk o0s3aTeNbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUYKH, U
MPOBOAMUTCS coenuHsomas ux JuHusA. OKOJI0O OJAHON WM HECKOJBKHX TOYEK OTKJIaJbIBAIOTCS
CHUCTEeMATUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONINX H3MEpeHUi (moapobHee 00 3TOM moiner
peyb HUXKE).

8. OKOHYaTeNbHBIC PE3YNIbTATHI, UX 00CYKICHUE, BBIBOIBI.

B sTromM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HAIMCaTh, KAKUE TOTYYCHBI BEJTMUUHBI, U C KAKUMU MTOTPEIITHOCTSIMH.

Ecnu m3Mepenusi mpoBOAMINCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
OTH pe3yabTaThl M WX MOTPEIIHOCTH, CHEJaTh 3aKIIOUEHUE, KaKOW METOJ| JydYlle, TOYHEee,
yno0Hee.

Ecnu m3BecTHO TabMMYHOE 3HAYCHHE M3MEPEHHOU BEIMYUHBI, TO HY)XHO 00s3aTE€IhHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
WX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B pabote 3HaueHUs] OHON W TOM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTH PE3yJbTaThl HY)KHO 00SI3aTEIILHO CPaBHHUTHh M JAaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 X COBMA/ICHUU WJIM HECOBIAICHUH.

B cmywae, xorma MexIy CpaBHMBAaGMBIMH BEIMYMHAMH HWMEIOTCS HEIONMYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOKEHHE O
BO3MOJXKHBIX TPUYHMHAX 3TOTO HECOBIAICHHS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DH3UUYECKUN 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIPOC.

BrIBO TOMKEH COOTBETCTBOBATH 1IENTM PAOOTEHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOPE
HopMatuBHOM nokymeHTanmu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpebGoBaHnusi puBEJEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipn popmupoBaHUM CNHCKa WCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmewaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanuss u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym //W.WM. Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunosa, I'.JI.Ilnexorkuna, [I.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBpoBckas, FKO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.



3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa,H.I1.JlaBpoBckas, F0.A. HosukoBa, A.H. Tpormun. CITI6I'YAII, 2013. 68 c.

4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.
Hosukosa, I'.B. Tepemenko. CIT6I'YAII, 2019. 118 c.

5. KganroBas ¢usuka. Jlaboparopuslii npaktukym // B.M. Aunpees, M.1O. Eropos,
N.N. Kosanenko, A.B. Konbuisnios, E.H. Kotnukos, U.I1. Kpektynona, H.II. JIaBposckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021.90 c.

11.4. MeTtonuueckue yka3zaHus Il OOYJarOIIMXCSI IO TTPOX0KICHUIO CaMOCTOATEIbHON

paboThl

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMNOJIaBaTeNsl, HO 0€3 €ro HernocpeCTBEHHOTO
YYaCTH.

Jnst oOyyaromuxcst mo 3aoyHOi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gpopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUIN
YPOBEHb YCIIEBAGMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — padoTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
0 3204HON (hopMe 0OydeHus).

11.5. Meronuyeckue yka3aHus 1Jisi 00y4aromuxcs Mo MPOX0XKICHUIO TEKYIETO
KOHTpOJII YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOEHUS
JUCLUIIAHBL.

Tekymuit KOHTPOJb OCYIIECTBISIETCA MO KajeHAapHOMY ydeOHoMmy rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xaroTcs B paboumx yueOHbIX
mwiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHSA,
IPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMpernojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISFOTCS: YCTHBIN
ONpPOC Ha JIGKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpeactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00Oy4aromxcsi MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTPOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 3a HEro CTYACHT IOJy4MJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAABATENIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIeiicsl B cllyyae MpPOIycKa OO0YyYarolmuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITOJIHEHHS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS Ha
WHJUBUIYAJIbHBIX KOHCYJIBTALIMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEHY M0 Y4eOHOH TUCIHITIHHE.



B Teuenme cemectpa i gomycka K aupdepeHIUanbHOMY 3a4eTy WM IK3aMEHY
CTYAEHTY HEOOXOMMO c/iaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«YAOBIIETBOPUTENNBHOY». B Cilydae HEBBINOIHEHHs BBILICU3IOKECHHOIO CTYJEHT, IPU YCIEHIHOM
IIPOXOXKIACHUM IIPOMEKYTOUYHOM aTTeCTalMd, HE MOXET IOJYYUTh aTTECTALlMOHHYIO OLEHKY
BBIIIIE «YAOBIECTBOPUTEIBHO.

11.6. MeTonuueckne yka3zaHus JJIs1 OOYJArOIIMXCSI 10 TTPOX0KICHUIO TTPOMEKYTOUHOM
aTTeCTallHH.

IIpomexxyTounass  arrectanust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKH 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4eHMs BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
OPUMEHATh MX IS PEHICHUs MPAaKTUYeCKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOPOIIO», «yIOBIECTBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BBIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOIO OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIIMCs
TEKYILLEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. JlemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PEIICHUI0 THUIOBBIX 3aJaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJEeTBOPHUTEIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenmmu copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUH ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Ounenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHINH
«HenocTaTouHbli». Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu 110
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepeueHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJATOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHW30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM ObUIM CIAaHbl M 3allUIIEHBbl Bce J1a0OpaTOpHBIE
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPOWTH aTTecTanuio. [Ipu moAroToBKe K CeCCHM ClIEAyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSM, OTBEACHHBIM JJIsl MOJATOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIErO KOHTPOJS M MPOMEXYTOYHON aTTeCTalluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu



CTYACHTOB M AaCIIMPAHTOB, O6yanOH1HXCH 10 O6p330BaTeJIBHBIM nporpaMmaM  BBICIICTO
obpazoBanus B ['YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
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IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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