MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

JIOII., K.T.H.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

B.U. Kazakos

(MHULHATB, haMIIHs)

Ao

(moruck)

« 24 » wmonsg 2021r

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMAJILHOCTH

12.03.05

HanmenoBanune HaIpaBJICHUA

Ha3epHa;1 TEXHUKA U JIa3€PHBIC TCXHOJIOTHU
HOIIFOTOBKI/I/ CIICIUaJIbHOCTHU

HaumenoBanue
JlazepHast TeXHHKA U JIa3epHbIE TEXHOJIOTUU
HaIlTpaBJICHHOCTH
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2021




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

7011, K.(.-M.H., JOII. %M 26.05.2021 H.IT. JlaBpoBckas

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

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 26 » wmaa 2021 r, npotokoa Ne 9

3aenyromuii kadempoit Ne 3

-
J.T.H., TPOd. AT 2526.05.2021 A.B. KonbuibiioB

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

OrtBerctBeHHbIN 32 OIT BO 12.03.05(01)

JOIL,, K.T.H. TB Kart®23062021 B Kasaxos

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

3amecTuTenb IMPEKTOpa MHCTUTYTa Ne2 0 METOANYECKON paboTe
Jo1., K.T.H., JO1I. W 23.06.2021 O.JI. Bansimesa

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



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HalpaBJIEHHIO TMOATOTOBKM / crenuanbHoctd 12.03.05
«JlazepHass TeXxHHWKa M Ja3epHbIC TEXHOJOTHMW» HAINPABICHHOCTH <«Jla3epHas TexHUKa H
Ja3epHbIe TEXHOJIOTHWY. JlucuuiumHa peanusyercs kadeapoid «Ne3y.

JucuuniuHa HanejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEAYIOMIMX KOMIETEHIIUA:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICIINPOBAHUS B MHXKEHEPHON J€ATEIbHOCTH, CBA3AHHOU
C IPOEKTUPOBAHNUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTMSIMU NIPOU3BO/ICTBA JIA3€PHON TEXHUKN»

OIIK-3 «CnocobeH MpOBOAWTH SKCHEPUMEHTAIBHBIC WCCIICIOBAHUSA W HM3MEPEHUS,
00pabaTbIBaTh U MPEJCTABIATH MMOJyUYCHHBIE JJAHHBIE C YYETOM CHEeUU(UKHA METOIOB U CPEJICTB
JIA3€PHBIX UCCIICIOBAHUIN U U3MEPEHUIN

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IperonaBanrie MUCHMIUIMHBI TMPEAYCMAaTpPUBAET ClEAyIoUMe (OpMbI OpraHU3aIMU
yueOHOro mpoiiecca: JIEKIUH, MPaKTHUYEeCKUe 3aHATHS, JJabopaTOpHble pabOThl, CAMOCTOSITENIbHAS
pabora.

[IporpamMmmMoil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIONIUE BUIbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6mIast TpPyI0OEMKOCTh OCBOSHHUS JAUCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKHUINY.



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 AUCLUIIIINH.

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

O6menpodeccruoHaabHbIE
KOMIICTCHIINU

OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBCHHOHAYYHbBIC
1 0OIIENHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHU4eCKOTo
aHaIM3a u
MOJIETIMPOBAHUS B
WHXEHEPHOU
NEeSITeIbHOCTH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM,
KOHCTPYHPOBAHUEM H
TEXHOJOTHSIMU
MIPOU3BOJICTBA
JIA3€PHON TEXHUKHU

OIIK-1.Y.1 ymeTh NpUMEHATH 3HAHUSA
€CTECTBEHHBIX HAYK U OOIIECHHKCHEPHBIC
3HAHUS B MH)KEHEPHOH JIEATEIbHOCTH U
HpaKTHKe

Ob6memnpodeccnoHanbHBIE
KOMITETCHITHH

OIIK-3 Cnocoben
MIPOBOJIUTH
IKCIIEPUMEHTATIbHBIC
UCCJIEIOBAHUS U
U3MEpEeHUs,
oOpabaThIBaTh U
MPEJICTABIISIT
MOJTy4YEHHBIC JaHHbIE
C Y4eTOM crenu(puKu
METOJIOB U CPEJICTB
Ja3epHBIX
HUCCIEN0OBAaHUN U
U3MEPEHUN

OIIK-3.3.1 3HaTh COBpEMEHHBIE METOIUKHU
¥ 000pyIOBaHUE JIJISl IPOBEACHUS
AKCTICPUMEHTATBHBIX HCCIICIOBAHUN U
U3MEPECHUN

OIIK-3.VY.1 ymerp 00pabaTsIBaTh 1
MPEJICTABIISTH MOTYYCHHBIE
AKCTICPUMEHTAIbHBIC JaHHBIC IS
MOJTy4eHUs 000CHOBAHHBIX BHIBOJIOB
OIIK-3.B.1 BnageTs MeTo1aMu 00pabOTKH
PE3YNBTATOB IKCIIEPUMEHTAIBHBIX
MCCIIEIOBAHUI U U3MEPEHUI

2. Mecro pucuuniunsl B cTpykType Ol

JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
IMpU U3YUCHUH CIICAYIOINUX AUCIUITIIAH
— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;




— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.
3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U MOT'YT UCIIOIb30BATHCS IIPU U3YUYECHUN IPYTUX IACLUILIAH:

— «DIEKTPOHUKAY;
— «MarepuanoBeeHIEY;

— «OnTuueckue MaTCpHraJIbl U TEXHOJOTU),

— «ONEKTPOTEXHUKAY;
— «Metpoorus u paguon3MepeHus»;

— «B3anMoIeiCcTBHE JIA3EPHOTO U3IYUYEHHS C BEILIECTBOM;

— «OCHOBBI KBAHTOBOM AJIEKTPOHUKH .

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

Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUTUHBI

TpynoeMKoCTb 10 ceMecTpam

Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 4/ 144 5/ 180 4/ 144
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 126 36 54 36
Camocmoamenvnas paboma, Bcero (4ac) 138 40 58 40
Buo npomesxicymounoii ammecmauuu: 3a4er, JK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.
IIpumeuanue: **KaH,I(I/II[aTCKI/If;I JK3aMEH
4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh
Paznensl, TeMBI JUCIUILINHEL Hexuwm | 113 (C3) AP KII CPC
SACIIBL, TCMBI AHCT (dac) (dac) (gac) (dac) (gac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 13
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 13
Paznen 3. Monekymnsipaas pusnka 12 3 3 14
Uroro B cemectpe]| 34 17 17 40

Cemectp 2




Pa3nen 4. DnextpuuecTBo 11 7 8 19
Pa3nen 5. Margetusm 11 8 6 19
Pasnen 6. Ontuka 12 2 3 20
Hroro B cemectpe: 34 17 17 58

Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 13
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. Cratuctuueckas Gpusnka 12 3 7 14
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 138

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

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

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

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

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

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

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




ypaBHEHUE PENATUBUCTCKON nuHaMuku. KnHetndeckas sHeprus
peHHTHBHCTCKOﬁ YJaCTHUIIBI.

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

Pa3nen 2.

Kosie0anus u BOJIHBI.

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

Pazgen 3.

Mouiexyasipuas puszuka.

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

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI DHEPI U,

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

Pa3nen 4.

DJIeKTPUYECTBO.

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

Pasnen 5.

Marnerusm.




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

Pa3nen 6.

Onruka.

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

Paznen 7.

KBantoBasi onTuka.

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

Pa3nen 8.

KBaHnToBasi MexaHuKa.

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

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

DHEPreTUYeCKuil CEeKTp aTOMOB U MoJsiekyJ. [Ipupona
XAMHYECKOU CBSI3H.

Pa3nen 9.

Cratucruyeckas pusuka.

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




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

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

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

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




MAar"duTHOTI'O I1O0JIA.
CuJipl B MATHUTHBIX
IOJIAX

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3ALINS

Pemrenue 3agau

Cemectp 3

14

TermmoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOHMCTBa (POTOHOB

Pemrenue 3agau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHoIIeHHE
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOITHbI

ne bporins

Pemenue 3amau

18

YpaBHeHUE
[Ipenunrepa
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

KBanroBas
CTaTHUCTHKA

Pemenue 3amau

Bcero

51

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

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh

Ne
/11

HaunmenoBanue mabopaTopHbIx paboT

TpynoemMKkocTs,
(qac)

N3 Hux
IIPaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 1

MasaTtauk MakcBeiia

HaxioHHEIN MasiTHUK

CTOJIKHOBEHME IIapOB

MareMaTnueckuii 1 000POTHBIN MasITHUKA

N[ WiN|—

Omnpenenenne CKOpOCTH 3ByKa B BO3IyXe

W W W kP&

W= || =

Cemectp 2

OnpeneneHne 3JIeKTPOEMKOCTH

KOHJCHCAaTopa

HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA

Onpenenenne ropu30HTAIBLHOM
COCTABJIAIOLIEH HAIIPSKEHHOCTH




MarHUTHOTO TOJIS 3eMJITH
9 Omnpenenenne yeiabHOro 3apsaa dJIEKTPoHa 3 5
10 | Komnbua HerioTona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIIOBOTO U3ITYYECHHUS 4 7
12 | Bueunwuii potorddext 3 7
13 | H3ydenwue cnekTpa aToMa BOJopoja 4 9
14 | Omnpenenenue NOTEHIUAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenrie 3HEPTUM O, — YACTHUI] TIO 3 9
nmpoOery B BO3ayxe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronuxcs

Bunpl camocTosITenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

o Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrosTensHO#M paboThI
gac gac gac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 46 13 20 13
nucuuriuael (TO)
[ToaroToBKAa K TEKYIIEMY KOHTPOJIIO
ycneBaemoctu (TKY) 46 14 19 13
[ToaroToBKa K MPOMEKYTOYHOM 46 13 19 14
arrectauuu (ITA)

Bcero: 138 40 58 40

Ta6ymmia 8— [lepeueHs meYaTHBIX U DJIEKTPOHHBIX YYCOHBIX U3aHUN

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHOM PabOThI 00YUaAOMIUXCS TTO TUCIUTIUIHHE (MOIYJTIO)

Y4eOHO-MEeTOAMYECKNE MaTepHallbl JJIsi CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.

Komuectso
9K3EMIUTIPOB B

[udp/ bubnuorpaduyeckas ccpuika oubnmioTexe

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




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

53
C12

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

94

53
C12

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

93

53
Cl12

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

87

53
C12

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

87

53

Mexanuka: OCHOBHBIE 3aKOHEI:

121




ns83

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

534
n83

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

77

53
N83

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

141

537
n83

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

64

530.1
N83

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

65

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

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

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

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

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

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




https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

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

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

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

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

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

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

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

urait.ru/bcode/454214

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

urait.ru/bcode/454215

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




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

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

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

HayK

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

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

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

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

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne n/mt HaunmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTrO MPoIiecca Mo JUCIUILTHHE
[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muiel2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)




VY4ebHas ayIuTopus Ui 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOH aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopus Ne31-046

VY4eOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUI, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIbTALMH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl (PU3HMUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOpHS IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
J€MOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHAWNBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Andpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
5.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.

196135, r. CaHKT-
[TerepOypr, yiu.




Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKIE T'actemno, m. 15,
CpeacTBa O0y4YeHUs, CITy>Kallue ISl MPeACTaBlIeHUs yueOHOH aynutopust Ne32-06
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anektpoMmaruetTusmy: GOI1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJisl IPaKTUUECKUX 3aHATHI, 196135, r. Cankrt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
TPYINIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO Tacremno, a. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

7 | YueOHas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE I[TetepOypr, ya.
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

(;madoparopusiid komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBA)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BaThCA




100-6annpHas  mKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IMpaBUIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

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

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO M TPAMOTHO €r0 U3JIaracT;

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

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3bIBACT YCBOCHHbBIC 3HAHUS C NPAKTUYECKOM ESTEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
[0 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJICET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
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.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

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

Tabmuna 15 — Bonpocs! (3agauun) 1 9K3aMeHa

No ni/mt [Tepeuens BompocoB (3amay) 1st SIK3aMeHa Kon
WHMKATOpa
Cemectp 1

1 UTo n3y4yaeT KWUHEMaThKa? OIIK-3.3.1
Urto Takoe MaTrepuanbHas Touka? OIIK-3.3.1
Teno nBUKETCS U3 COCTOSTHUS TOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

3 a. =4 M/c’ u HOPMAaJIbHBIM YCKOPEHHUEM ay, = 3 w/c?. Haiinure OIIK-1.VY.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OIMK-33.1
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-3.3.1




[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:
abcomoTtHo TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre

6 OIIK-3.V.1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MarepuanbHoit Touku u ATT.

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

] U3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIKA3.V 1
MPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? O00CcHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a/1auu.

9 ChopmynupyiiTe epBoiii 3akoH HproToHa. OIIK-3.3.1

10 OOBsSICHUTE IPUHIIUIT U3MEPECHHSI BEIMYMHBI CUIIbI, OCHOBAHHBIN Ha OIMK-33.1
TpeTbeM 3aKoHe HproTOHA. o
Kak, cornacno BTopomy 3akoHy Hbpl0TOHA, 3aBUCUT YCKOpPEHHUE Tela OT

11 OIIK-3.3.1
€ro Macchl?
[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA

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

13 M3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh OIK-3.B.1
KepOoCHUH (KepOCHH HE cMeIuBaeTcs ¢ Boaoi)? O0ocHylHTe CBOM
OTBET.
HazoBuTe, kakoii u3 3akoHoB Kemuepa ycranasnusaet hopmy

14 OIIK-3.3.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/JICHCTBYIOIIMX TEJ U PACCTOSHUS Mex1y HUMU. OG0CHYHTE,

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 BeIMunHa Ha3bIBACTCS UMITYJIHCOM Tena? OIlK-3.3.1

17 Chopmynupyiite, Mpu KaKuX YCIOBUSAX BBIMOIHIETCS 3aKOH OITK-3 3.1
COXpaHEHHUsI UMITYJIbCA.

18 Kaxkas pu3nyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-3.3.1
CpaBHUTE 3aITUCH OCHOBHOT'O 3aKOHA JJUHAMUKH JJISl IOCTYNATEIbHOTO

19 Y BpAaILATEJIbHOTO ABWKEHUA. HailnuTe B3auMOCBA3H MEXY dTUMU OIIK-3.V.1
3aKOHAMH.

20 Chopmynupyiite 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-3.3.1

21 Kaxkas pu3nyeckas BenuunHa Ha3bIBaeTCs pabOTOM? OIIK-3.3.1

22 UT0 Takoe MOITHOCTh? OIIK-3.3.1

73 OO0bsicHUTE, TOYEMY HEHTPOCTPEMUTEIbHAS CHUJIa PU BpAILlEHUH 110 OIK-3.Y 1
OKPYKHOCTHU HE MPOU3BOJIUT PAOOTEHI.
Uccnenyiite paboTy CHIIBI, €CIIA TE€JIO MacCor m = 1 KT 1o IeCTBHEM

24 HEKOTOPOM CHIIBI U3MEHHUIIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c. OMK-1.V 1
O06ocHyliTe MPUMEHEHUE 3aKOHOB, UCTIOJIb3yEeMBIX JIJIsI PEIICHHS T
3a/1a4H.

75 B 4yem cocTouT paznuuue Mexay KOHCEPBaTUBHBIMU U OIK-3.Y 1
HEKOHCEPBATUBHBIMU CHJIAMU?
Kakoit kopabab IBMXKETCS MeIeHHee — Harpy>KeHHbIH WK

26 HEHATrPY)KEHHBIN — TIPU OJIMHAKOBOW MOIIIHOCTH JIBHTaTEIs? OIIK-3.B.1
OO6ocHYyHTE CBOW OTBET.

27 Uto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT? OIIK-3.3.1

28 OO0BsICHUTE, UMEET JIM CMBICT H3MEPEHNE a0COTIOTHOTO 3HAYCHUS OIIK-3.3.1




HOTCHHH&HBHOP'I OHCPIUH TCJIa B HCKOTOPOM COCTOSAHUU.

29

ChopmynupyiiTe 3aK0H COXpaHEHUS] MEXaHUIECKOU YHEPTUH.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS] YJHEPTUU.

OIIK-3.3.1

30

Jan ToHkui cTepxkens Maccoid m = 120 r u juymHoii / = 50 cm,
CITOCOOHBIN BpaIIaThCsi OTHOCUTEIHLHO OCH, TPOXOJISIICH Yepe3 ero
cepenuny. Paccunraiite ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOU OCH.

OIIK-1.V.1

31

[Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30
T, KaK mpuMensiercst reopema llIteitHepa a1 pacuera MOMEHTa
MHEPLINHU TEJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEIUHBI CTEPHKHS HA
OJIMH U3 €ro KOHIIOB.

OIIK-3.V.1

32

YeMy paBeH MOMEHT MMITyJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-3.3.1

33

Kak BbIunciisieTcst KNHETH4eCKas HEprus BpalleHus abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOHN 151 KHHETUYECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

OIIK-3.Y.1

34

ChopmynupyiiTe ABa OCTyJIaTa TEOPUH OTHOCUTEITLHOCTH
OWHIITEHHA.

OIIK-3.3.1

35

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)
KIaccudeckas (popMyia Ul KHHETHIeCKo sneprun E = m*v?/2?
Ecnu HeT, To Kak pacCUUTHIBAETCS KUHETUYECKasl SDHEPTUs Teja
corinacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak USMEHUTCSI IEPUO]] KOJIEOaHHH MPYKUHHOTO
MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH
MPY>KUHBI — B 8 pa3.

OIIK-3.V.1

37

Kak cBs3aHa sHEprus TapMOHMUYECKUX KOJICOAHUN C UX aMIUIUTY0U?

OIIK-3.Y.1

38

CaenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJ€T U3MEHATBCS X0/
MasITHUKOBBIX 4aCOB IPU HACTYIJIEHUH JIETHUX KApKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IIOMEILEHUH (CTEPKEHb MAasTHUKA METAJIIMUYECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-3.B.1

39

Yr0 HaA3BIBAETCS BOJIHOM?

OIIK-3.3.1

40

OObsicHUTE PA3NUYUE MEXKIY MPOJOIBLHBIMU U MONEPEUHBIMU
MEXaHUYECKUMU BOJIHAMHU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUE OeryIeil BOJIHBI.

OIIK-3.3.1

42

Yemy paBHa cpeliHss 00beMHas INIOTHOCTh SHEPTHH BOJIHBI?

OIIK-3.3.1

43

Hcrounuk 3ByKa ¥ IPUEMHUK ABMXKYTCS IPYT OTHOCUTEIBHO ApYra 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 JABUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

OIIK-3.V.1

44

Cdhopmynupyiite npunimn [ roirexca.

OIIK-3.3.1

45

Urto HaswiBaeTcs HHTEpPEepeHIreit BoIH?

OIIK-3.3.1

46

Urto Ha3zbIiBaeTcs cTostueld BoaHOM? [IpuBeaute npumMep crosiueit
BOJIHBIL.

OIIK-1.V.1

47

HazoBute 0CHOBHBIC napaMeTpbl COCTOAHUA, KOTOPBIMU OIMUCBIBACTCS
TEPMOANMHAMHWYCCKAs CUCTEMA.

OIIK-3.3.1

48

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

OIIK-3.B.1

49

3anummure YPaBHCHUC COCTOAHUA UACAJIBHOI'O I'a3a.

OIIK-3.3.1




CKOJIBKO CTeTieHE CBOOO I UMEET JKECTKasl JIByXaTOMHas MOJIeKya?

50 OIIK-3.3.1
C KaKkuMHU OBIMKEHUSIMHU OHU CBSI3aHbBI?
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-3.3.1
57 OueHute, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIILIE — PTYTHOT'O OIK-3.B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, naxonsmuiics npu nocrosHHoM aasinenuu p = 100 klla, uamenun | OIIK-1.V.1
53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIECCe, U HANINUTE €€ BEIINYUHY.
54 Cremnaiite BBIBOJIBI 10 XapaKTepy U3MEHEHUS TeMIIepaTyphl ra3a npu OIK-3.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-3.3.1
OneHuTe CUTYalMIO: Karulsi MacasTHUCTOM KMJIKOCTH ToMNajaeT Ha
56 MOBEPXHOCTh BOJBI M PACTEKAETCs, 00pasyst TOHKYIO MIEHKY. OIK-3.B.1
O0s13aTeNIbHO JIU 3Ta MJIEHKA 3aKPOET BCIO MTOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyaruio. Uto 00KUTaET KOXKY CUIIbHEE: BOJA WIIH BOISTHOU
57 nap OJIMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemiepaType? OIIK-3.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-3.3.1
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-3.3.1
60 Kak usmenurcs cuina B3auMoIeUCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananusupyiite, Kakyro paboTy COBEpIIaeT JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-1.V.1
BOKDPYT HETO.
Kak B3auMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC
62 OIIK-3.3.1
HOBEPXHOCTU?
63 B kakux equnuiax cucteMbl CY MOXXHO U3MEPSITH HANPSHKEHHOCTh OMNK-33.1
AIICKTPUYECKOTO TOJIs1? "
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-3.3.1
65 Kaxkue BenecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-3.3.1
66 OObsicHUTE pa3IUYUe MEXKIY MOJISIPHBIMU U HEMOJISPHBIMU OIK-3.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETWYMHBI 3apsij] 1OJKEH HaXOJUTHCS Ha
67 00KJIa/IKax KOHJEHCAaTOopa, 4YTOOkI IPHU pa3HOCTH moTeHmanos Mmexay | OIIK-3.V.1
obkmaakamu B 12 B on obnanan sueprueit B 1 Jx.
Ornenure, KaKo €MKOCTBIO OyyT 00a1aTh METAIIIMUECKUE
68 [UIACTHHBI IUI0Mmap0 0.2 M2, KOTOpBIC pa3aeneHsl cioeM mapaduna (¢ | OIIK-3.B.1
=2.5) Tommuuuou 0.5 cm?
CrenaiiTe BbIBOJ, KaK U3MEHUTCS DJIEKTPOEMKOCTh TJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHHIMU TIJIACTUHAMMU, €CJIM U3 3THX IUIACTHH OIIK-3.B.1
BBIPE3aTh KPYT'M C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
O1ieHUTE CUTYALIMIO: JIBa KOHJEHCATOpa OquHaKkoBor eMkocTu 200
70 MKD coenmHEHbI MapauieabHo. Kak M3MeHHUTCS UX 0011asi eMKOCTh, OIIK-3.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 JlaiiTe onpenesnenne 3IeKTPUIECKOro TOKa. OIIK-3.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IEeMH. OIIK-3.3.1
73 Kaxk n3menuTcst conpoTuBiieHHE TPOBO/IA, €CIIH €T0 JJIMHA YBEIUYUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccunraiite MOIIHOCTD, BhIAENsAEMYIO Ha conpoTuBieHny 3 kOm npu | OIIK-3.V.1




MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.

75 Jalite onpeneneHne MarHUTHOW MHIYKLHAH. OIIK-3.3.1
76 Kakum 06pa3om omnpezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-3.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-3.3.1
73 PaccuuTaliiTe, yeMy paBHa BEIMYMHA MarHUTHOTO MOJIS B LIEHTPE OIK-1.V 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/A, OIIK-1.V.1
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIMHBI U (heppOMarHUTHBIH
& CEepACYHUK C MpOHUIIaeMOCcThio | = 100, ecinu Mo HeMy IPOXOJIUT TOK
cuoit 2 A.
PaccuuTaiiTe miI0THOCTE HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI OIIK-1.V.1
80 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
nMmeno Benmnunny 1 MTo.
Ornpenenure, Kako# 3apsij HECET dJIEMEHTapHAas YacTUIA, €CJIA OHa, OIIK-3.VY.1
81 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHIYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
OueHnTe CUTyalMIo: B MArHUTHOE T0JI€ C OAMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT NPOTOH U 3JIEKTPOH. bynyT nu otnnuaTecs ux tpaekropuu, u | OIIK-3.B.1
€CJIM J1a, TO KaKKM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-3.3.1
[Ipoananuzupyiite Bennununy 2J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
’4 BBIHOCAT U3 I0JIA 32 BpeMs 25 Mc. MeTamnueckoe KOJIbLIo paguycoM OIK-1.Y.1
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer U
3anuiunre B MB.
85 JlaiiTe onpeneneHns: AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-3.3.1
86 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-3.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-3.3.1
Onpenenure, Kakas SHEPTUs 3aKJIFOUYEHA B KATYILIKE UHAYKTUBHOCTBIO
88 . . OIIK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
89 Hpezmo;xmevcnoco6 M3MEPEHHMS BEIMYMHBI MArHUTHOM SHEPruy, OMK:A3.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-3.3.1
Kak B3aMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
91 HaMpsHKEHHOCTH AJIEKTPUYECKOTO TOJIsI, MArHUTHOW MHAYKIIUHA 1 OIIK-3.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-3.3.1
[Ipoananu3upyiite, rae CBET ABMXKETCS ObicTpee — B anmmase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckomnbko pa3 paznuyatorcs ckopocTtu cBeta B | OIIK-1.V.1
JAHHBIX cpefax?
OueHuTe CUTYalMIO: JIyd CBETA MaJIaeT HA TPAHUILY pa3zena IBYX
BemiecTB oA yraom 30°. [Toka3arenb npeoMIICHHS IEPBOM CPEIbI
94 paBeH 2.4. Bo3aMOXHO 111, YTOOBI OTpaXKeHHBIN U npenoMieHHbli ayun | OITK-3.B.1
ObLIM epIeHAUKYISpHBI 1pyT npyry? Ecnu na, onpenenure
MOKa3aTeNb MPEJIOMIICHHSI BTOPOI CpeJibl.
95 Urto Ha3wiBatOT nHTEpEpeHIuei ceera? OIIK-3.3.1
96 Onumure, B 4eM pasnuuue MEXIY F€OMETPUYECKON U ONITUYECKOMN OMK-3.Y 1
Pa3HOCTBIO X014 CBETOBBIX JIyUEH.
[Ipemnoxure TeopeTnueckoe 000CHOBAHUE HAIMYHUS PATYKHON
97 OKpacKH Y TOHKHX IUICHOK (Pa3juToe Ha MOBEPXHOCTH BOJIBI MACIIO, OIIK-3.B.1

MBUIbHBIE ITY3BIPU U T.I1.).




98

Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl
HAOJIO/ICHUS] UCTICPCHHL.

OIIK-3.3.1

99

[Ipoananu3upyite, Kakoi HAMOOBIINI MOPSAIOK CIIEKTPA MOYXKHO
HaOJr0/1aTh Ha JU(PPAKIMOHHON peleTke, eciu oHa umeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00TyJaroT CBETOM C JTUHOM BOJIHBI S00
HM.

OIIK-1.V.1

100

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

OIIK-3.3.1

101

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanmu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCA MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

OIIK-3.V.1

Cemectp 3

102

Uto Takoe aOCOTIOTHO YEepHOE TeN0?

OIIK-3.3.1

103

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

OIIK-1.V.1

104

Pacnonoxxure ciaeayromue CreKTpaJbHbIE KJIACChI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS aOCOTIOTHO YEPHOTO TeJa.
OOBSICHUTE TTOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-3.V.1

105

OObsicCHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPhI TeJla C TOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-3.V.1

106

UYro HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-3.3.1

107

B kakux enununax cucrtemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3.3.1

108

MoskeT 1 BUIUMOE U3TydeHne BhI3BaTh (HOTOI(PHEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-3.B.1

109

OO0BscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4EHHS.

OIIK-3.3.1

110

OO0BsicHuTe, KaK 3Heprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OO6ocHyliTe Balll OTBET.

OIIK-3.3.1

111

®DoTOH ¢ IHHON BOIHBI A = 97,04 iM paccesuics Ha HENOIBIKHOM
anekTpoHe mox yriaom 0 = 90°. IIpeanoxure criocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BeMMYHHY B YKa3aHHOM
cinydyae. KoMmnToHOBCKast HHA

BOJIHBI paBHa 2,426 nm.

OIIK-3.B.1

112

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

OIIK-3.3.1

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil JJIHHbBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

114

B uem coctout runotesa ae bpoiinsa?

OIIK-3.3.1

115

OO®bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISAIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-3.3.1

116

Byner i1 nposiBIIATE BOJTHOBBIE CBOMCTBA ()YTOONBHBIN MY ITPH

OIIK-1.V.1




MOMNaJlaHuK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

117

KaxoB ¢hu3nvecknii CMbICIT BOJTHOBON QyHKIIUN?

OIIK-3.3.1

118

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

OIIK-3.3.1

119

CpaBHuTte nnuHy BoJIHBI e bpoiins ans mapuka maccoit m,, = 0,2 r u
IIPOTOHA MaccoH my, = 1.67* 107 KT, IMEIOIUX 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 HAXOAUTHCSI B OCHOBHOM
COCTOSIHHU B aTOME.

OIIK-1.V.1

122

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

OIIK-3.V.1

123

OneHute 1Mo MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl pPa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-3.B.1

124

MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CT€HKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBBIM
yucioM n = 1. [Tokaxwure, Kak OnpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOUYACTHUILY MAaKCUMaJIbHA.
HaiinnTe ux B ykazaHHOM Clly4ae.

OIIK-3.B.1

125

Kakum moxer GBITB CIIMH YaCTUILl, KOTOPBIC OMMUCBIBAIOTCA
craructukor Gepmu-Jlupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-3.3.1

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0IHEHHUS COCTOSTHUN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-3.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JTYYCHHA.

OIIK-3.Y.1

128

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHUTCS
POBOIUMOCTh KPEMHHEBOT'O 00paslia, €Cii B HETO BHEJPUTh
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb UHIUS — 3.

OIIK-3.B.1

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-3.3.1

130

Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaust E2 = -5
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAMUT paboyee U3IyUeHHUE.

OIIK-1.V.1

131

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

OIIK-3.3.1

132

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

OIIK-3.V.1

133

Kaxkas gactuna HaszpiBaercs pononom? KakuM KBaHTOBBIM
pacnpeeIeHieM ONMMUCHIBAIOTCS (DOHOHBI?

OIIK-3.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera

Kon
WHMKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugumm B BHIC TGCTHpOBaHI/ISI
MpeICTaBICHBI B TaOymie 18.

Ta6ymmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIil IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

Cemectp 1

Kakas Oyzmer TpaeKTopusl y 4aCTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MTOCTOSIHHBIM T10 BEJIMYMHE YCKOpEeHUueM?

1 1) [psimast muHUS OIIK-1.¥.1
2) JIunus ¢ neperndbom
3) ITapaGona

4) OKpYXHOCTh

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

2 1) Nmmynbce OIIK-3.3.1
2) VYckopenue

3) Bec
4) VYrioBas CKOPOCTh

[Ipoananu3upynTe, Kakoi OTBET ABJISIETCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLINX MEXNY T€JIaMU
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTrUU CUCTEMBI OIK-3.Y.1

2) Hymo
3) H3MmeHeHuI0 UMITYIbCa CUCTEMBI
4) VYckopeHUIO IEHTPAa MacC CUCTEMBbI

Urto nmpoun3oita€T mocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ KuHeTndeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HABCTPEUY YaCTHUIIE C
Maccou m;.

! OIIK-3.B.1
1) YacTuisl OyayT ABUTATHCS BIIPABO
2) Enunas yactuna OyaeT ABUTaThCs BIEBO
3) Yactuisl OyayT MOKOHUTCS
4) Yactuiel OyayT ABUTATHCS B MPOTHBOMOIOKHBIC CTOPOHBI

Urto npou3oiiieT ¢ MOMEHTOM MHEPIIMH CBHHIIOBOTO IIJIMHIPA

OTHOCHTEIIEHO OCH, COBITQ/IAIONICH C €r0 TEOMETPUIECKOH OChIO
CUMMETPHH, €CITU IIWIIUHIP CIUTIOIIUTD B TUCK?

5 TP, SCIH [HITHELp CIDHOMATS B A OIK-3.B.1

1) He usmenurcs

2) YBenmuuurcs




3) CoxpanuTtcs
4) CtaHeT paBHBIM HYJIIO

VYKakuTe BEpHYIO 3allUCh ypaBHEHUS JMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/]

3) M=L*»2
4) L =r*p*sina

OIIK-3.3.1

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOro o0pyya Maccoil m u
paauycar.

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

OIIK-3.3.1

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

1) dakr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymiecTBOBaHHE HHEPIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETa
4) ®akT CyIecTBOBAaHHUS MPUHIIAII OTHOCUTEIIBHOCTH [ anmumes

OIIK-3.3.1

Vkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
2) H

3) kr¥m’
4) wm/c?

OIIK-3.3.1

10

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

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

OIIK-1.V.1

11

Bribepure Gpopmyity, onpeaensionyo BeJIMUuny (ha3oBoi ckopocTu
BOJIHBI.

1) v=o%k
2) v=k*v
3) v=k*A
4) v=m/k

OIIK-3.3.1

12

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHJIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).

1) 3aBucHUT OT yOBUIH MOTEHITHATBLHON SHEPTHUH
2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHIECKON SHEPTUU
3) Pasna nym0

OIIK-3.3.1




4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

13

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

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyinbca
4) Cwuna

OIIK-3.3.1

14

Korna TanreHnuaibHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSAHHO, TO TAKOE IBHIKEHHUE HA3BIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIHUHEHHBIM

2) PaBHOMEpHBIM IPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-3.3.1

15

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

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

16

Kax Be1yncisieTcsI MOMEHT HHCpUIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*F/3

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

OIIK-3.3.1

17

Kaxk cooTHOCATCSI MOMEHTBI UHEPIIMH AUCKA J T
U IUIMHpPA J1I, KOTOphIe UMEIOT PaBHBIE MacChl U pagnycChl?

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

OIIK-3.V.1

18

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

)1
2)3
3) 4
45

OIIK-1.V.1

19

Kaxoit yuéHnslii co3pai crienuanbHyto Teopuro oTHocuTenbHocTH (CTO)?

1) Tamunei
2) OWHIITEWH
3) Jlopeni
4) bop

OIIK-3.3.1




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-3.3.1

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-3.3.1

22

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

1) Mounspaas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-3.3.1

23

BriGepure, B Kakoif crucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amkHyTOM

2) HezaMKkHYTOH, I/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO
3) HesamkHyTOH, r1¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSTHHA

4) HeszamknyTOi

OIIK-3.3.1

24

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

1) Bsizkoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHS

OIIK-3.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOHOTO 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?
3) 2.45 m/c?
4) 19.62 m/c?

OIIK-3.V.1

26

[Ipoananu3upyiiTe, Kak ©3MEHUTCS TIEpUOJ KoneOaHuit
MaTeMaTHYeCKOr0 MasiTHUKA, €CIIH JUIMHY €r0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uThb B 4 pasza?

1) VYBenuuurtcs B 3 paza
2) VYBenuuutcd B 4 paza
3) YmenbwmuTcs B 2 pasza

OIIK-1.V.1




4) YwmenbmuTcs B 4 paza

27

Uto npou30HAET CO CpeAHEN IHEPrUEH TOCTYNATEIbHOTO ABUKECHUS
OJTHOM MOJIEKYJIBI Ta3a, €CIIU 00BEM HEKOTOPOH MacChl HIeaTbHOTO Ta3a
M300apUYEeCKH YMEHBITWIICS B 2 pa3a?

1) YBenuuutcs B 5 paza
2) YMmenbiutes B 5 paza
3) YBenuuutcs B 3 paza
4) Ymenpmuresd B 2 pasa

OIIK-3.B.1
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Ornenure, Kako ra3 HarpeeTcs OOMBIIE B CIACAYIONICH CUTYaIUH: 1Ba
Pa3IMYHBIX UCATBHBIX T'a3a — OJJHOATOMHBINA U JIBYXaTOMHBIH —
HaXOJATCS MPU OJJIMHAKOBOW TEMIIEPATypeE U 3aHUMAIOT OJIMHAKOBBIN
o0beM. ['a3bl CKUMAIOTCS aquadaTHIECKH IO YMEHbIIIEHUs 00bema B 2
paza.

1) I'a3bl Harpenuch OAMHAKOBO
2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByXaTOMHBII Harpesucs: OoJbIIe
4) I'a3w1 BOOOIIIE HE HATPENHCH

OIIK-3.B.1

Cemectp 2

29

YKaxXuTe sIBICHHUE, KOTOPOe UMeHyeTcst nHTepdepeHieit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX
HMCTOYHUKOB

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacrpocTpaHeHus MPU NMEPEXOAE U3 OAHOU CPEeABbl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-3.3.1
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[Tpoananu3upyiite, KaKuM JTOJDKEH OBITH yYroJI MaIeHHUsI CBETOBOTO JIyda,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajatoumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-3.B.1
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O1eHuTe 37IEKTPOEMKOCTb IUIOCKOTO BO3YIITHOTO KOHACHCATOPA, €CITU
pacCTOsSTHUE MEXy ero 0OKJIaKaMy yBEIHYHUTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaMH1 3aJIMTh AUCTHIUTMPOBAHHON BoJoM (€ = 81)?

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) VYBenuuurcsa B 9 pas

4) VYBenuuutcs B 12 pa3

OIIK-3.B.1
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Ha3zoBure BemecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBUSIX NPAKTUYECKU HE
IIPOBOJST JEKTPUUECKUIN TOK?

1) IlpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilnatmna

4) JIudIeKTpUKU

OIIK-3.3.1
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Kak HanpaBiieHbl CUIIOBBIE JIMHUHU HANIPSDKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJISA, CO3JaHHOTO TOUEYHBIM OTPUIATEIHHBIM
3apsgom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) Kzapsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTpEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU

OIIK-3.3.1
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B xakux equnuiax B cucreme CU nzMepseTcs: moTeHIman
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m

OIIK-3.3.1
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MokeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
OoJIbIIIe AIIeMEHTapHOro 3apsiia’?

1) Moxer

2) Her, HE MOXET

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTENbHBIN

OIIK-3.3.1
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UeMy paBeH MOTEHIMAI AIEKTPUUECKOTO MO ?

1) IloTeHnuManbHOU SHEPrus AMHUYHOIO IOJIOKUTEIBLHOTO 3apsia UiIu
OTHOILIEHUIO IIOTEHIUAIILHON S3HEPTUU K 3apsAy

2) PaGore cui mons 1o nepeMereHNIo eTMHIYHOTO OI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH T0JIs1 B 0ECKOHEUYHOCTh

3) Cune, aeiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B JTaHHYIO TOUKY IOJIS

4) Kunerundeckoil sHEpruM NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/a B
JAHHOM TOYKE I0JIs

OIIK-3.3.1
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Hanummre popmyny 3akona Oma B muddepennmansaoi popme:

1) R=U/N
2) R=Q/2At
3) j=c'E
4) R=P/

OIIK-3.3.1
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OneHure oNTUYECKYIO JJIMHY TyTH L 13 0AHOM TOYKHM B APYTYIO, €CIU
paccTosiHAEe MEXKAY ABYMS TOUKAMHU IPO3PAYHON AUAIIEKTPUUECKON
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

1) 5m
2) 6™
3) Tm
4) 11wm

OIIK-3.B.1
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Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I10JIsA, €CJIN
HaMarHU4YeHHOCTh (heppoMarHeTuka 00pamiaercs B HyJIb U
HAMPsPKCHHOCTD IMOJIAA HAITPABJICHA IMPOTHUBOIIOJIOXKHO IMOJIHO,

OIIK-3.3.1




BBI3BABLIEMY HaMaronJduBaHue?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILEN CUIIOMN

40

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

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

OIIK-3.V.1
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B kakux CANHUIAX U3MCPACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJIs?

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

OIIK-3.3.1
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VY CTaHOBHUTE COOTBETCTBUE MEX]Ty MAaTECPHUAIOM ITPOBOIHUKA U €TO
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-107°

b) IlonynpoBogHuK 2)1071°-10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-3.3.1
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Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-3.3.1
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[Tpoananm3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeh IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON TPOHUILIAEMOCTBIO € = 16 1 MarHUTHOM
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

OIIK-1.V.1
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Jl1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXET OBITh HCIOJIB30BaH MPHHITUIT
['tolirenca-Openens?

1) KorepeHTHOCTH

2) Hudpakums

3) Ilonspuzauus

4) KoprnyckyaspHO-BOJIHOBOH yalnu3M

OIIK-3.3.1
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[Ipoananu3upyiite, 4emMy paBeH MEPUOJ] PEIIETKH, KOT1a

OIIK-3.V.1




mudpakroHHast pereTka coaepkuT 200 mMTPUXOB HA MIJLTAMETP.

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

47

[Tpoananm3upylTe MHTEHCUBHOCTH CBETA NIPH HHTEP(EpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOHU pa3HOCTh (a3 paBHa 2*t*N (N =0, 1, 2, ...).

1) 4+
2) 3*
3) 1

4 0

OIIK-1.V.1
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Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenuuman

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-3.3.1
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OneHuTe, KaKk 3aBUCUT JIEKTpUYECKas IPOBOJIUMOCTb IIPOBOJHUKA OT
IIPUJIOKEHHOM K HEMY pa3HOCTHU MOTEHIMAIOB.

1) IlpsMo mpomopHHOHATEHO

2) IlpomoprimoHaNbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy

4) He 3aBucur

OIIK-1.V.1
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Onenure, Kak UI3MEHUTCS CHUJIa 3JIEKTPOCTATHUECKOTO B3aUMOJICHCTBHS
ABYX TOUYCYHBIX 3apsAO0B, €CJIM OOAUH U3 HUX YMCHBIIUTL B 4 pasa, a
paccTosIHUE MEKy HUMH YMEHBIIUTH B 2 paza?

1) VYmenbmures B 8 pa3
2) VYwMenbmurcs B 2 paza
3) Ywmenbumurcs B 16 pa3
4) He usmenurcs

OIIK-3.B.1
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UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHIIOBBIX JTMHHMA
MAaTrHUTHOTO TOJIs?

1) CunoBble TMHUU MarHUTHOTO TOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJIEKTPUUYECKUX 3apsaax

3) MarHuTHble CUJIOBBIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsiaax

4) MarHuTHbI€ CHJIOBbIE IMHUHM HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
AIEKTPUUYECKUX 3apsiaax

OIIK-3.3.1
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CrenaiiTe BBIBOJI, KAKOM T€OMETPHUUECKON (PUTYPOI MOKHO OIHUCATH
TPAEKTOPUIO JBMKEHUS 3apsHDKEHHOM YaCTHUIIbI, IBUTAIOIICHCS 0T
HeKoTOpbIM yTiioM (0° < o < 90°) K TUHUSIM MarHUTHOW WHTYKIIUH.

OIIK-3.B.1




1) OxpyxHOCTBH
2) IlapaGona
3) TunepOomna
4) Cnupanb

Orenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT COO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeETa.

53 OIIK-3.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccuuraiite moka3arenb MPeJIOMIICHUS BEILIECTBA, €CIIH CKOPOCTh CBETa
MIpU NIEpPEXOo/e Jyda U3 BO3yXa B HEKOTOPOE BEILIECTBO YMEHBIINIACh
Ha 20%.
54 1.2 OIIK-3.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yrom Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHanu3aropa. [Ipu mpoxoJIeHUH CKPEILEHHbIX MOISPU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.VY.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JUIMHHOTO COJIEHOWa, €CIIM TOK B HEM YBEITUUUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
56 1) VYBenuuurcs B 2 paza OIK-1.¥.1
2) VYBenuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxxute, Kakoe TeJo sBIseTCs a0COMIOTHO YEPHBIM TEJIOM.
1) Ilormomiaer Bce majaaoliee Ha HETO U3TyUEHUE
57 2) Ortpaxaer Bce najarouiee Ha Hero I/ISHY‘IY;IHI/IG OIIK-3.3.1
3) Hzmydaer B peHTI€HOBCKOM JHAIa30He
4) Wznyd4aeT B BUAMMOM JHAra30HE
VY Kakoro u3 Tel oTpaxkareiabHas CIOCOOHOCTh OJM3Ka K HYII0?
58 1) [Ipo3paunoro OIK-3 3.1

2) 3epkaabHOTO
3) MaroBoro
4) YepHoro




OneHuTe, BO CKOJIBKO Pa3 yBEJIMYUIIACh YHEPI€TUUECKAsl CBETUMOCTh
abCcoMOTHO YepHOro Tena rnpu ero Harpesanuu ¢ T = 1000 K g0 T, =
3000K.

59 1)B 72 pasa OIIK-3.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Bri6epuTe, kakast popMyna Hanbosee TOUHO OMUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTH SHEPTeTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?
60 | 1) ®opmyna Oepmu-Aupaka OIIK-3.3.1
2) ®opmyna boze-DitHmTeitHa
3) ®opmyna [lnanka
4) ®opmyna Panes-Jxunca
Kakoe nznyuenue sBisieTcsl paBHOBECHBIM ?
61 1) Anbda-, 6era-, raMMa-U3ITydeHUS OIK-3.3.1
2) TermoBoe u3yueHUE e
3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE
VYKaxuTe 3aK0H, KOTOPBIH OnpeaessieT NoJ0KEeHUEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33IaHHON
abCONIOTHOM TemmepaType.
62 1) 3akon Credana-bonpimana OIIK-3.3.1
2) IlepBerii 3akoH BrHa
3) 3akon Kupxroda
4) 3akon Maitoca
VYkaxute Gopmyiy, onpeAesonlyio SJHEPTUI0 CBETOBOTO KBAaHTa!
1) E=(m*c)2
63 2) E=h*c OIlK-3.3.1
3) E=h*\A
4) E=h*v=h*\/c
[Ipoananu3upyiiTe, Kak U3MEHSETCS CUJIa TOKA HACBIIICHUS MTPU
¢dorodrddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBeTa MOCTOSIHHOM JJINHBI BOJIHBI.
64 OIIK-1.V.1
1) Ymenbimaercst
2) CHauana yMEHbILIAeTCs, 3aTEM YBEIMUNBAETCS
3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS
4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS
[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUM YHEPTHUEH
(OTOAIEKTPOHOB, €CIIH, HE MEHSS YaCTOTHI MaJIal0IIero CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?
65 OIIK-3.V.1

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

4) YBenuuuntcs B 2 pasza
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OrneHrTe BeMMYUHY KpacHOU rpaHuIlsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJIb(paMa TOMIHHON 2 MM. KaTo mOKpEIT
cioeM okcuja 6apusi. Pabota BbIX0/1a AJIEKTPOHOB € MTOBEPXHOCTH
karonaa paBHa 2 3B. [locrosHHas [Inanka — h = 6.6%107* Jlx*c. 3apsn
snextpona — e = 1.6¥10™"° Ko,

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

OIIK-3.B.1
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Kakum 00pa3om 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThHI MaIal0IIero cBera?

1) IlpsMo mpoOmOpIHOHATIBEHO YaCcTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-3.3.1
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[Ipoananmsupyiite, Oynet 1 HabmMoaaThCs GoTodIPEKT, ecru
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabota BbIX0/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

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

2) He 6yner

3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEIHLHO PUIIOKHUTH K
IJJACTUHKE YCKOPSIOLIYIO PA3HOCTh ITOTEHIMAJIOB BEJIMYNHON HE
Menee 1 B

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

OIIK-3.V.1

69

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3pECHHUS:

A) Yucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢dorona;

B) Koadurnuenra orpakeHrs MOBEPXHOCTH.

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

OIIK-3.V.1
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[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TeparepiioBblii TMamna3zoH

4) PeHTreHOBCKUI JMana3oH U raMMa-u3jaydeHue

OIIK-1.V.1
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Cnemnaiite BBIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM TOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUS
dboToHOB paBHa 6.5 5B, a poTOKaTO M3rOTOBIICH U3 TUTHUS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

OIIK-3.B.1




1)4B
2)9B
3)6.5B
4)2.5B

72

OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMAIAt0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAIOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-3.B.1

73

Kakum 00pa3om umItynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmmynbc mpsiMo IPOTIOPITMOHAICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopiHoHaIeH KBaApaTy JJIMHbBI BOJHBI

3) Hmmynbc 0OpaTHO MPOMOPIIMOHATICH IJTHHE BOJTHBI

4) Hmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-3.3.1
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B kakoii 061acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(GoTOoHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uznyueHue
2) TeparepLoBoe U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIIK-3.3.1
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[Ipoananusupyiite, Kakoe€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEeHCUBHOCTD CBETa HE 3aBUCHUT OT INIOTHOCTH MOTOKAa (JOTOHOB U
HX DHEPIUu

2) CBeT MOXET U3Iy4aThCs U PaCpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxkmoMy 13 KBaHTOBBIX COCTOSIHHM, B KOTOPOM HaXOJUTCSl aTOMHAs
CUCTEMA, COOTBETCTBYET OIIPEAECICHHBIN YPOBEHb YHEPTUU

4) 1511 yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJMHATHI U UMITYJIbC

OIIK-1.V.1
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VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) VYT1BepxaeHue o CylIeCTBOBAHMY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOT0 UJIH MOIJIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 10 OpOUTaM, OJM3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apSyKEHHOTO S1pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-3.3.1
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Bri6epuTe, kakoe U3 NpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIBHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

OIIK-3.3.1




1) [Tornmomatk ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBIA HAOOp
3HA4YCHUN SHEPrUU

2) V3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITH00YI0
MOPLUIO SHEPTUN

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

yKa)KI/ITC, K KaKOMY JMalla30HYy U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bampmepa B atome Bozoposa.

78 1) TemnoBoe u3nydyeHue OIIK-3.3.1
2) PeHTreHoBcko€ U3ITydeHUE
3) T'amma usznydenue
4) Buaumblii cBeT
[Ipoananu3upyiiTe, Kak K3MEHWJIACh YIHEPTHS aTOMa BOJIOPOIA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.
79 1) VYBennuwmnach Ha 4.86 5B OIIK-3.V.1
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VBenuuuinach Ha 9.72 5B
OneHure pa3HOCTbh SHEPTUH OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOMeE Tiepeiel U3 BO30YKIEHHOTO COCTOSIHUS B
OCHOBHOE, U TIPU JAaHHOM NEPeX0/Ie MPOU3O0IILIO0 U3NlydeHue GoToHa C
JUTMHOU BOJIHBI 650 HM.
80 OIIK-3.B.1
1) 0,4-B
2) 1,.9-B
3) 1,25B
4) 2,2-B
VYkaxure, B U€M 3aKJII0YAETCA runores3a ae bpoumns:
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISPHBIME 00JIaTat0T
BOJIHOBBIMH CBOWCTBaMU
2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
81 | OIMHAKOBBIX CTAIIMOHAPHBIX COCTOSHUSAX, ONPEICIIIEMBIX HA0OPOM OIIK-3.3.1
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 331aTh
KOOPJWHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJI0MIAETCs HEe HETIPEPHIBHO, a
OTJICTbHBIMU KBAHTAMU
BriGepute yrBepxkacHHE, HAanOOJIee MPABUILHO COOTBETCTBYIOIIEE
rurorese ae bpoiuns:
]2 1) Mukpo4acTHIIBI MOT'YT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA OIIK-3.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY ka0 4yacTULIBI CYIIECTBYET AHTUYACTHIIA
4) Snpo atoMa COCTOUT U3 KBAPKOB
Paccuuraiite nnuHy BoiHBI Ae bpoitns ais 3neKTpoHa, ABUKYIIET0Cs CO
83 | ckopocThio 3.6 kMm/c. Macca snektpoHna m, = 9,1* 107" xr, 3apsn OIIK-1.VY.1

snexTpoHa qe = —1,6%107"° Ku.




1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkM

VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKCJIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBaHTOBOT'O uucina /[?

84 120+ 1 OIlK-3.3.1
2)3l+1
3Hi-1;
4)1
VYKaxure, 4TO ONpeeNseT IIIaBHOE KBAHTOBOE YHCJIO M.
1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME
85 | 2) BennunHy MOMEHTa HMITYJIbCA JJICKTPOHA B aTOME OIIK-3.3.1
3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJlaHHOE HaIlpaBJICHHE
4) BennurHy MOMEHTa UMITYJIbCA SJICKTPOHA B 33JJAHHOM HAIPaBJICHUU
VYkaxxuTe, 4TO ONpezeNsseT MarHUTHOE KBAHTOBOE YKCIIO M.
36 1) OpOuTanbHBI MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME OITK-3.3.1
2) DHepruo CTalliOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME e
3) BennunHy MOMEHTa UMITYJIbCa JIEKTPOHA B 3aJJaHHOM HalpaBlIeHUN
4) DHepreTudyecKkue YpoBHH 3JIEKTPOHA B aTOME
B yectb koro Ha3BaH 3(peKT paciienyieHus: ypoBHEH SHEPTUU aToMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JI€e?
87 | 1)DiinmTeiina u ne Xaaca OIIK-3.3.1
2) lITapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBatOT IMHUU B CIIEKTPE KOMOMHAIIMOHHOTO PACCESIHUS C
4aCcTOTaMH, MEHBIIIMMH YaCTOTHI A JAl0IIEro cBeTa’?
88 | 1) OpaHxeBbIMU CITyTHHKaMHU OIIK-3.3.1
2) AHTHCTOKCOBBIMH CITyTHUKaMH
3) CToKCOBBIMU CITyTHUKAMHU
4) AHTaroHUCTUYECKUMH CITyTHUKAMU
[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.
1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE
89 BBIp2)KEHHE PABHO IJIOTHOCTH BEPOSITHOCTU OOHApYKeHUs yacTHlbl. | QIIK-3.3.1
3) BonHoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTUHE BOJHBI J1E
Bpoiins
4) BomHoBas (hyHKIHMS IPEACTABIAECT COO0M KHHEMAaTUYECKUM 3aKOH
JBIKEHUS MHUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.
90 Bribepure BepHyI0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH OIK-33.1

Ieiizenbepra:




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

91

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

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUUeCcKHU 3apsKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-3.3.1

92

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

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBOogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-3.3.1

93

Kakyro pazmepHocTh umeeT nocrossHHas [1nanka B cucreme CU?

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

OIIK-3.3.1

94

Kakas BHecHCTEMHas €MHAIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTUU
MHUKpPOYaCTHI?

1) »B
2) A
3) xKan
4) spr

OIIK-3.3.1

95

OnieHuTe, KaKOH CMBICT UMEET COOTHOIIICHHE HEOTPEACICHHOCTEN
[eiizenbepra /it SHEPTUU YACTHUIIBI U BPEMEHU MTPEeObIBaHUS €€ B
COCTOSIHMM C TaHHOM HHEpruen?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BPEMEHU

2) Dueprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yewm Oosbllie HEOMIPEACICHHOCTh YHEPTUH, TEM MEHBIIIS
HEOIpeeIEHHOCTh BpEMEHH

OIIK-3.B.1

96

B xozxe u3mepenus ¢ 70CTaTOYHO BHICOKON TOUYHOCTBIO Obliia
onpe;[eneHa X-COCTaBJIAOIIAA I/IMHy.]IInca BHGKTPOHa. O6TJSICHI/ITG, YyTO U3
3TOTO CJIEIYET, PYKOBOJACTBYSICh COOTHOIICHUSIMU HEOTPEIETICHHOCTEHN
Ieiizendepra.

OIIK-3.V.1




1) Bpewmst )Ku3HM U SHEPTHS SJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEJIEIIEHHOCTh

2) KoopauHara X 3J€KTpOHA HE MOXKET OBITh OIIpeJieieHa C BEICOKOM
TOYHOCTBIO

3) Bce koopanHaThI AIEKTPOHA MTOJTHOCTHIO HEONIPEACICHHbBIE

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OIIPEJICJICHHOE 3HAYECHUE

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

97 1) Bo30OyxaeHHOE cocTOsTHUE OIIK-3.3.1
2) MertacTtabUIbHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsSIHUE

B uem 3akmouaercs TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIAIE

2) B xopnycKyJIsipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU

98 IPOXOKACHUU €TI0 Yepe3 Y3KOe OTBEPCTUE OHK-3.3.1

3) B HaxoxIeHuu 4acTUIlbl Cpa3y B HECKOJIBKUX TOYKAaX IPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoaeHuHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,

Koraa S9HEprusa 4aCTulibl MCHBIIIC BBICOTEI 3TOI'O 6apbepa

Kakue moBuKHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBIISIFOTCS. HOCUTEIISIMU
3apsia B MOJTYIPOBOJAHUKAX?

99 | 1) DnexTponsl OIIK-3.3.1
2) IIpoTtoHbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX OdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIONIMX MOPAIOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-ICCKI/IC YKa3aHud O 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYaIOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.

OcHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKOe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuana. Ha3HaueHue COBpPEMEHHON JEKIHMH B




pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIIMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LnaaupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEINISECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— [OJIydYEeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa OpeaocTaBiICHMS JSKIIMOHHOIO0 MaTepuaia;

— JISKIIMH COTTacHO pa3zzaenam (Tadu.3) u Temam (Tadi.4).

11.2. MeTonuueckne ykazaHUS I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHITHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKIF0YaronIasics B BHIOJIHEHUU 00YyJaOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI U HaBBIKOB NMPAKTUYECKOU ESATEIBHOCTH 110 U3y4aeMOU TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKkperuieHHue, YriayOJleHHue, pacliupeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHre palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHON (opM
o0Oy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMH, PACCMATPUBAEMBIMU B JICKIMOHHOM KypCE€ U B BUIE
pazbopa BOMpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuasa.




MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. Kone6anus u Bonmubl. Tepmoaunnamuka. Coopuuk 3ama4 //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FO.H.
[{apes. CITOI'YAII, 2018.67 c.

2. DnextpuuectBo. Marnerusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Kormukos, W.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Hapes, b.®. Hudpun. CII6I'YAIL2019. 78 c.

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

11.3. Meronuueckue ykazaHus JUIs OOYYaIOIIMXCSl IO BBITOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozxe BbImonHEHHS 1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh u
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJIETh COBPEMEHHOM METOIUKONW M TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenune 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTANIbHO-IPAKTUYECKOM, pacuyeTHO-
AQHAJUTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pelIeHre CIEIYIONUX OCHOBHBIX 337a4 00y4Yaroierocs:

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

— 3aKpeIuleHHe, pa3BUTHE M JleTalu3alusl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JCKIHSIX;

—  TIOJIyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciumiiie dusnka JOMKEeH BBINOJIHUTH ONpelesieHHoe 4Hciio jadopaTopHbix pabot. Ha
KaX/1yIo J1a0opaTopHyio paboTy IUITAHUPYEeTCs HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hauyane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeMaIbHOM KypHalle; TaM HY)KHO 0053aTeNIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCcKa, MOJyYeHHOTO 1Ociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TIOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBATD;

—  Kakas LeJb [epe]l HUM IOCTaBIICHa;

— KaKuMH IpuOOopaMM U Kak BEAYTCS U3MEPEHUS;

—  Kak CJIeAyeT NPOBOJUTH SKCIIEPUMEHT.

[Tonmy4yeHHbIH JoIycK K paboTe 0TMEYaeTcs MpernoaaBaTesieM B )KypHae.




B mpomecce BbimonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO IPOTOKOJIa HECKOJIBKUMHU CTYIE€HTaMU BMeCTe He aomnyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWiig U WHULMUAIbI MpernojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmcu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBAaHNE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HENCUCTBUTENBbHBIM. [loanuchk CTyAaeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTes
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE U3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3ynbTaraM. 3a
MPUHSTHIN OTYET MPErNoAaBaTelb BICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHUE CJIEAYIoMIeH J1abopaTOpHOU PabOTHLI.

Crpykrypa u dopma oTuera o 1adoparopHoil pabore
OT4eT DOKEH COJIEPIKATh CIICTYIOIINE Pa3Ieiibl:
1. Lenb pabGoThI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledayeT
Hepenucars.
2. Ornucanue 1a00paTOpHON YCTaHOBKH.

Omnucanue yCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT orpaHu4uThCs (PYHKIIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH yCTaHOBKH. He Hy)XHO NpPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCIICPUMEHT M MEPEUUCITUTh U3MEPUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. Paboune popmyIbl.

PaGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJNbl, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bece npuBeneHHbIe
(bopMyIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMynn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiIe TOXKE HE MPUBOIATC.

4. Pe3ynbTaThl U3MEPEHUIN U BEIYUCIICHUH.

B 3TOM pa3nene 0OT4yeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJICTABIATh B BHIC HATVIAIHBIX TaOmui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B 5TOM pasllene.

5. Tlpumepsl BEIYHCICHHM.



B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyiie. DTOT paszzen HyXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OMIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. Brwrunciienne NOrpenrHoCTew.

B »TOoM pazmene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YaiHble MOTPEIIHOCTH U
MPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK10M U3 HUX.

DTOT pa3fien OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaE€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIb CAMOE BAXKHOE MO 3TOM T€ME M H3JI0KUTh MaTepHuall 1Mo
BO3MOXXHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiue - ¢popmara A4 -
NPUBOJIATCS HA OTACIBHOM JHCTe. B mMOOOM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
NPOHYMEpPOBAHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTE€ OTdeTa. | 'padukum 00s3aTeNbHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeIMYMHA M B KaKWX E€JIMHUIIAX BJOJIb Hee OTKJIambpiBaeTcs. Ha camMux ocsiX HODKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CceTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocsx He cienyer. Ha rpaduk o0s3aTebHO HAHOCSTCS BCE DKCIIEPHUMEHTAIBHBIC TOUYKH, H
MPOBOAUTCS CoeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKONBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHU (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OxoHUaTeNbHBIE PE3YIBTATHI, UX 00CYKICHUE, BHIBOIBI.

B »TOM pasgene ordyera HYXHO NOJABECTH HUTOr MpojesnaHHOW pabotel. Cruemyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U ¢ KAKUMHU [TOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNIbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl U HX IOTPEIIHOCTH, CACIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEE,
ynooHee.

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha OINbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYEHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXKACHHUS, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOJIOKEHUE O
BO3MO>KHBIX PUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe cTaBUIOCH LIEIbIO MIPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpebGoBanus k opopmiIeHHIO OTYETa 0 JabOPaTOPHOU paboTe

Otuet no naboparopHoi paboTe JOKEH BBIMOIHATHCS Ha JucTax ¢opmara A4. 3anucu
Ha JINCTaX BEYTCS TOJBKO, C OAHOM cTOpoHsl. [0 Kpasm nucTa gomKHA OBITh OCTaBJIEHA PaMKa
HIMpUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B pamke B BepXHEM IMOJIe HYKHO JIMIIb IIOCTAaBUTh HOMEp CTpPaHMIIBL.




[IpoHyMepoBaHHBIME JOJKHBI OBITH BCE JIMCTHI OTUYETA, HAYMHAS C TpeThero. [lepBhIil mucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecnmu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K opMyiaM, KOTopble Bbl MoACMOTpenu y KOro-To, a He BBIBEJIH CaMHu.
Jlyumie cnpocuts npenogaBatens. OH MOACKaXET WJIM NPOBEPUT, MpaBUWILHO JU y Bac
HOJIyYUJIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HareyaTaH Ha IMpUHTEpeE.
DneKTpOHHas BepCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Metoauueckie yKazaHHWs 1O BBIMNOJHEHHIO JITAOOPATOPHBIX pabOT MpPHUBEACHBI B
CIEAYIOMNX TocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

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

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

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

3. BonnoBas ontuka. Jlabopatopueiii nmpaktukym //E.H. Kormukos, WN.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.

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

5. KgantoBas ¢wusuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
I0.A. Hosuxkosa, /[I.A. ITonos, B.K. Ilpuwmunko, I'.B. Tepemenko, FO.H. I{apes, b.D.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. Meronuueckue yka3aHus il 00y4aromuXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBITOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

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

B mporecce BBITTOIHEHUS CaMOCTOSTEIBLHON PpaboOTHI, y 0Oydaromerocss (GopMHUpPYeTCs
nesnecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMU MPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHS.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJaronuxcs, IBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HOM (hopMe 00ydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXxcsl, OCYIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCUMIUIMHBL. TEeKyIIHMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJleHAApHOMY y4eOHOMY Tpaduky.



CpoKH KOHTPOJIBHBIX MEpOIPHUATUN W CPOKM MOJBEACHUS UTOTOB OTOOpaKaloTcsi B pabOuMX
yuyeOHbIX IIaHax Ha cemecTtp. OOyuaromuiics JODKEH BBIIOJHUTH BCE KOHTPOJIBHBIE
MEPOTPHUATHSI, IPETYCMOTPEHHBIEC Ha TaHHBINA CEMECTP, MOCIJIE YETO MPEeroaBaTeNb MPOCTABISIET
OaJuIbHBIE OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1abopaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 0o0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusd. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAaHOBJICHHON IpenojaBaTeeM o0 JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYMHBI, OTKa3a, OOy4aroIlerocss OT OTBETOB HA 3aHATUSAX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBJIETBOPUTEIBHOTO
BBINOJIHEHUS] KOHTPOJIbHBIX, J1A00OPATOPHBIX U MPAKTUYECKUX pabOT MOMKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyYaroOIMXCs CIIy’KaT OCHOBOM AJis
POMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHOH JUCITUTUTIHE.

B Teuenme cemectpa i gomycka K aupdepeHIUanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOMMO CcIaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OICHKH
«yIIOBJIETBOPUTENBHO». B ciydyae HEBBIOJHEHUS BBIIIEU3I0KEHHOIO CTYAEHT, IIPU YCIEIIHOM
NPOXOXKJICHUN MPOMEKYTOUHOM aTTeCTAllMM, HE MOXKET IMOJYYHTh aTTECTAI[MOHHYIO OIICHKY
BBIIIE «YJJOBJICTBOPUTEIBHO.

11.6. MeTonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOMN
aTTECTALlUH.

IIpomexxyrouHnass  arrectanust  OOydyaroIIMXCsl — HpPeJyCMaTpuBaeT  OLEHUBAHHE
IPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYaloIIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, NMPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEIBHOY.

DK3aMeH MOXET MPOXOJIUTh B BHJE YCTHOIO OIpoca WM TecThpoBaHMs. OCHOBaHHEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE IPOX0XKICHUE 00y4atoIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIMI 00ydaroImerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUU «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKAsI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0pomIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIH». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA YypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.



Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KoMmnereHuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMU OpUEHTHpPAaMHM TpU MOJArOTOBKE K IPOMEXKYTOYHOH aTTecTalMu 10
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYEeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




