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

I.T.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

M.B. Ceprees

(MHUIMABL, (aMIIHs)

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMAJILHOCTH

09.03.01

HanmenoBanune HaIpaBJICHUA

WNudopmaTuka v BEIUMCIUTEIbHAS TEXHUKA
MOATOTOBKH/ CIIEIUATBHOCTH

HaumenoBanue
KomnbroTepHble TEXHOJIOTUH, CUCTEMBI U CETH
HaIlTpaBJICHHOCTH
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

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

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

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

gt
JLT.H., TIpod. i 5 14.06.2023 A.B. Kombsuis1os

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

OrtBerctBeHHbIN 32 OIT BO 09.03.01(04)
CT. TIpeIl. 21.06.2023 J.B. Kyprsnuk

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) I W J (mommucs, mara) (MHUDHATEL, (haMIIIHs)

3amecTuTeNb qUpEeKTOpa HHCTUTYTA Ned 1o MeTondeckoit paboTe
JIOIL., K.T.H., JIOLL. ﬁ%l 06.2023 A.A. Kiouapes

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) [//(,..- (flomuce, nara) (MHULHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpuara IO HampaBlIeHHIO NOAroToBku / crnenuanbHoctd 09.03.01
«VH(popMaTHKa U BBIUYMCIUTENbHAS TEXHUKA» HalpaBiIeHHOCTH «KOMIBIOTEpHBIE TEXHOJIOTUH,
CHCTEMBI U ceTu». JucrumimHa peanuzyercs kadeapoin «Ne3y.

JlucuumuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUM:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MaTEMaTHUECKOT0 aHaIN3a U MOAEIMPOBAHNUS, TEOPETUUYECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMS B IPO(PECCUOHATIBHOMN 1EATEIIEHOCTH.

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

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpolecca: JEeKIHUH, JabopaTopHbIe pabOTHI, CaMOCTOSTENbHAs padoTa.

ITporpaMMoil TUCHMIIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTays B hopme 1udhepeHIpoBaHHOTO 3a4eTa.

OO6miast TpyJAOEMKOCTh OCBOCHHS AWCITUIUIMHBI COCTABISET 7 3a4ETHBIX €IUHUIL, 252
yaca.

SA3bIK 00y4YEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

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

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

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

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

Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)

Kox u HanmenoBanue

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA

KOMITETCHIIHH KOMITETCHIIHH JOCTHOKEHHSI KOMIICTCHIIUN
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBLI MATEMATHKH,
MPUMCHSITh (U3HKH, BBIYHCITUTCIIEHON TEXHUKH U
€CTECTBEHHOHAYYHBIC | TPOTPAMMUPOBAHUS

1 0OIIENHKEHEPHBIC
3HaHHuA, METOAbI

OIIK-1.VY.1 ymeTh pemaTh CTaHIAPTHBIE
npodecCuoHaNBHBIC 3a/1a4H C

MaTeMaTHU4eCKOTo MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
Ob6memnpodeccnoHanbHBIE .

aHajim3a u O6IJ.I€-I/IH)K€H€pHBIX 3HaHHUu, MCTOA0B
KOMIIETEHIINH

MOJIeTTUPOBAHUS, MaTeMaTUYeCKOTo aHalu3a u

TEOPETUIECKOTO U MOJICTTUPOBAHUS

skcniepumenTanbHoro | OIIK-1.B.1 BnageTs HaBbIKamMu

WCCJICJIOBAHUS B TEOPETUIECKOTO U IKCIIEPUMEHTATLHOTO

npoeCCHOHAIBHON | UCCIIEI0BaHMS OOBEKTOB

JESITEIbHOCTH npodecCHOHATBHOMN e TETbHOCTH

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarONTUMUCS
MIPU U3YYCHHUH CIIEYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HHE, TAK M MOTYT UCIIOIb30BATHCS MPU U3YUYECHUU JPYTUX JTUCIUILIAH:

— «DJIEKTPOTEXHUKAY,

— «ONEKTPOHUKAY;

— «CxemMoTeXHUKa.

3. O0BeM u TPyIOEMKOCTD JTACIIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCUUILINHE (M paclpeAeeHne 3TON TPYJOEeMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

o ——— Beero TpyloeMKOCTb 110 ceMecTpam
Nel Ne2
1 2 3 4
Obwasn mpyooemKocmp OUCUUNTIUHDL, 7/252 4/ 144 3/ 108
3E/ (uac)




U3 nux yacos npakmuyueckol n0020mMoeKu
AyoumopHnuie 3anamus, BCEro vac. 102 51 51
B TOM YHUCJIC:
nexuuu (JI), (gac) 68 34 34
npakTuueckue/cemunapckue 3anatus (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomexcymounoit ammecmayuu: 3audet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Hudd. 3au, | Hdudd. OK3. Hudd. 3aq.
DK3.%*%*) 3au.

*x

IIpumMeuaHue: kaHaUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMBl IUCIUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pazpaenbl, TeMbI TUCITATIIINHBI H(e;;lcp)m (gg) (IJlIaIZ) (III(;;I) ((51};(?)

Cemectp 1
Pa3pnen 1. Mexanuka. 11 7 13
Pasgen 2. Konebanus 1 BOJHEL 11 7 13
Paznen 3. DnexrpuyecTBo. 12 3 13
Uroro B cemectpe]| 34 17 39

Cemectp 2
Pa3znen 4. DnexTpoauHamuka 12 7 19
Pa3nen 5. BoaHoBast U KBaHTOBAsI OIITHKA 11 7 19
Paznen 6. KBanroBas usnka 11 3 19
Hroro B cemectpe: 34 17 57
Hroro 68 0 34 0 96

IIpakTnueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIOJHEHUH
OoOy4JaloIMMHUCA  OMNpEAENCHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynayiuei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MMPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxaHue pa3fenoB U TeM JIEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHHKa.

Kunematnka naBwKeHHsT MartepualibHOM Touku. Ilytb wm
nepememienne. CkopocTb U yckopeHue. HopmanbHOe U
KacatenbHOe yckopeHus. [locTymatenbHoe U BpallaTeIbHOE
nBuxkeHre. OCHOBHAs 3aJjaua KUHEMAaTUKU MaTepUalbHON TOUKU.

CBsi3b JIMHEMHBIX U YIJIOBBIX BCJIWYHUH IIPpU BpallaTCIbHOM




JBUKEHUU.
Nuepuuanbupie  cucteMbl  oTcyera. (OCHOBHBIE  3aKOHBI
KJIACCUYECKOH AUHAMHKU - 3ak0HBI HbroToHa. OcHOBHAs 3amaua
JUHAMUKU MaTepuaibHOM Touku. HemHeprumanbHble CHCTEMBI
otcyeTta. CUibl HHEPIUMU. 3aKOH COXpPAaHEHHSI UMITysbca. LleHTp
Macc u ero AsmxeHue. Cucrema LeHTpa Macce.

Mexanudeckas paboTa W MOIIHOCTh. KuHeTwdeckas >HEprusi.
3aMKHYTbhIE U HE3aMKHYThIE cucTeMbl. [loTeHnnanbHas >Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUATBHON SHEPrUed M TMoJieM
KOHCEpPBATUBHBIX CHUJI. 3aKOH COXpaHEHUsS MEXaHU4YeCKOU
SHEPTUH.

MoOMEHT cuiabl U MOMEHT HUMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHsS MOMEHTAa HUMIyJbca. MOMEHT HMIyJbca
TBEPAOr0 TE€Ja OTHOCUTEIbHO HEMOABMKHOW OCH. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE [IMHAMHMKU BpAIATEIbHOTO
JBWKEHHS  TBEPIOIO Tena. Kunernueckas SHEpIUst
Bpamaronierocsi TBepaoro tena. llocTymaTtel  crienManbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JITUHBI
crepkHs. OCHOBBI PENATUBUCTCKOM MexaHUKU. VHTepBai, ero
MHBAapUAHTHOCTb.  PensgtuBucTckuii  mMmmynasc.  OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBa3b Macchl U 3Heprur. CBs3b MEXKIY YHEPIUEH U UMITYJIHCOM
YaCTHUIBI.

Pazgen 2.

Kosie0anus u BOJHBI.

I'apmoHnueckuit u AQHrapMOHUYECKUI OCLIUJLISATOP
(MareMaTU4ecKiil MasTHUK, (DU3MUYECKUN MasSTHHUK, KOJICOAHUS
nox jgeWictBueM ympyrod cuibl). CnoxkeHue KoseOaHUH.
Hudbdepennmanbaoe  ypaBHeHue  konebanuil. CBOOOIHBIC,
3aryxatoiue kosebanus. Beinyxaennsie koneOanus. Pezonanc.
KunemaTnka BOJHOBBIX MPOIECCOB (IUIOCKUE W ChEepHUIECKue
BOHBI). BomHOBOe ypaBHenue. IlpuHIUMD Cynepno3uimm.
Oneprusi BosHbL. [loTOk »sHepruu. HHTEHCUBHOCTH BOJIHBI.
Crosiuast BoiHa. 3ByK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM
BOJIHBI.

Pazgen 3.

DJIEKTPUYECTBO.
OnekTpuyeckui 3apsa. CBOMCTBa 3JIEKTPUYECKOTO 3apsija.
B3anmoneiicTBue AIEKTPUUECKUX 3apsiioB B BaKyyMme. 3aKOH
Kymnona. DJIEKTPOCTATUYECKOE noJie. HanpsbkeHHocTh
3JEKTpOCTaTHUeCKOoro  mnoiyid.  [IpuHOMm — cynepno3unuH.
OnexkTpudeckuil aumnonb. PaboTa cuil  3MEKTPOCTaTHYECKOTO
noist. Teopema O UUPKYJISIMUM BEKTOpa HAMPSKEHHOCTH.
[ToTeHManbHOCTh JIEKTPOCTATUYECKOrO NoJIs. HanpsskeHHOCTh
U MOTEHIHUAJ 3JIEKTPOCTATUYECKOIO MOJs, CBSI3b MEXKIY HUMHU.
Teopema ['aycca st 3JI€KTPOCTATUYECKOTO MOJISI B BaKyyMe.




OnekTpocTaTMKa B BEIeCTBE.  [uUNBl  JUAJIEKTPUKOB.
Honspuzanus ausnekTpukoB. CBOOOAHBIE U CBSI3aHHBIC 3apsbl.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnexkTpudeckas
IPOHUIAEMOCTb.  JJIEKTPUYECKOE  CMEIIeHHE  (MHIYKLusA).
Teopema ['aycca mjisl AJIEKTPUYECKOTO TOJSI B AUAJIEKTPHKE.
[Tone BHyTpu NPOBOAHMKA. DJIEKTPOEMKOCTh. KOHIEHCATOpBHI.
OHEprusi  CUCTEMBbI  DBJIEKTPUYECKHX  3apsA0B.  DHEPrus
3apsDKEHHOr0  MpoBojgHMKA. OObeMHas IUIOTHOCTb SHEPIHU
IIEKTPUYECKOTO TOJISI. DIEKTPUUECKUM TOK. DIEKTPOABUKYILAS
cuna. 3akoHbl Oma u JDxoyns-JIeHna B UHTETpaJbHOM U
nuddepeHranbHoN popmax.

Pazgen 4.

JIeKTPOAMHAMHUKA.

3akon bwuo-CaBapa-Jlamnaca. Ilone coneHouma u  TOpouja.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BenlecTse. HamaraumueHHocts. MarHuTHas BOCIPHUMMYHBOCTb.
MarnuTHas npoHunaeMocts. HanpsskeHHOCTh MarHUTHOTO TOJIA.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
HUPKYJSIIUM BEKTOpa HAMPSHKEHHOCTH MAarHUTHOTO MOJIs. 3aKOH
@®apanes. [lpaBuno Jlenma. Camounaykuus. Bzaumuas
uHAyknus. OObeMHas TUIOTHOCTh SHEPTMH MAarHUTHOTO TOJIS.
Cucrema ypaBHeHuid MakcBemia. MaTtepuanbHble ypaBHEHHUS.

Pa3nen 5.

BosiHoBasi 1 KBAaHTOBAasl ONTHKA.
[I1ockue MOHOXpPOMATHYECKHE 3JIEKTPOMATHUTHBIE  BOJHBI.
CBolicTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiiHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpPaKEHHUs cBeTa. AOCONIOTHBIN

[I0Ka3aTellb MPEIOMIICHUS. WnTepdepenmys. Meronsl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpyHIMD I'toiirenca-Ppeners. Jucnepcus CBETa.
Hudpaknuonnas pemeTka. [Tonspuzanusa cBera. 3akoH
Mauoca.

TennoBoe uznydenne Ten. 3akoH Kupxroda. 3akoHbI U3ITydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanroBast runore3a u ¢opmyna Ilnanka. KBantoBas omnTHka.
®orodddekr, ombiTel CromeroBa. PoToHBL. JlaBieHue CBeTa.
KopmnyckymsipHo-BonHOBOH ayanusMm. Dddext KomnTona.

Pa3nen 6.

KBanToBas ¢puszuka.
Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ge bpoiins.
®dazoBasg W TpynnoBas CKOPOCTU BOJH J¢ bpoiing. BomHoBoi
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHWE BOJH e bpoiiis.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkIus,
€e OCHOBHBIE CBoHcTBa. Omeparopbl (PU3NYECKUX BEITHYHUH.
Bpemennoe u  cranmoHapHoe ypaBHeHue lllpenunrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBoOomHas yactuia. Yactuia B OECKOHEUHOW MOTEHIMAIBHON
ame. KBantoBwIM ocummisitop. HyneBas sHeprusi, HyjeBble




kosebanus. IIpoxokaeHrne dYacTHIBI 4Yepe3 IMOTeHIUATbHBIN
6apnep. TynHenbHbIH 3¢ deKT.

ATOM BOJOpOAa B KBAaHTOBOM MexaHuke. KBaHTOBBIE 4YHCIA.

OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIE ~ MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onbir IlTepna wu T'epnaxa. CnmH 3nektpoHa. [lpuHimn
TOXKJIECTBEHHOCTH MHUKpouacTul. DepmMuoHsl U  OO30HBI
CumMeTpusi BOJIHOBOM (PYHKLIMU CUCTEMbI OAMHAKOBBIX YACTHUII.
[punmun Ilaynu. OObsACHEHHE NEPUOTUYECKON  CHUCTEMBbI
anemenToB .M. Meneneena.
OHepreTudyeckuil crnexkrp atoMoB M Moaekysl. [Ipupona
XAMHYECKOU CBSI3H.
4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOTHIIE 5.
Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne | Tewmsbl npaktuyeckux | @opmel IpakTUYECKUX | TpPydOEMKOCTh, |MPAaKTUYECKOM |pasnerna
/11 3aHATAR 3aHATAN (gac) MOJATOTOBKH, | JUCIIUII
(dac) JIUHBI
VY4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJOEMKOCTh
N3 Hux Ne
IJI\/?T HaunmenoBaHue 1ab0paTopHBIX paboT prnz):;v([:l;ocm, Hrlfg;:gf;g:;? I;[ ?;Ifis
(gac) JIUHBI
Cemectp 1
1 | MastHuk Makcsemna 4 1
2 | HaknoHHBIN MasiTHUK 4 2
3 | CTOJKHOBEHHE IIApOB 3 1
4 | MaremaTrueckuii 1 000POTHBINM MasiTHUKU 3 2
5 | OnpeneneHue 3JIEKTPOEMKOCTH KOHJEHCATOpa 3 3
Cemectp 2
1 | Onpenenenuie ropu30HTAIBHON 3 4
COCTABJISIFOLIEH HAIPSKEHHOCTH MarHUTHOTO
oJist 3eMJIu
2 | OnpenenieHne yeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetotona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOT'O U3JIYYEHUS 4 5
5 | Onpenenenne NOTEHIMATIOB BO30YKICHUS 3 6
aTOMOB
Bcero 34




4.5. KypcoBoe nMpoeKkTUpoBaHHE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh PUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYTIOEMKOCTD

Bun camocrositensHOM paboTh BIC{::O’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
N3yuenue TeopeTnueckoro marepuaia
32 13 19
nucuuriuael (TO)
[ToaroroBka Kk TeKyliemMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON 32 13 19
arrectaruu (ITA)
Bcero: 96 39 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYAIOMIMXCS IO TUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroIuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TadauLe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

KommyectBo
3K3e OB B
Uugp/ bubnuorpaduueckas ccpuika 614(%@
URL anpec
(KpOMe AIIEKTPOHHBIX
IK3EMIUTSIPOB)

53 Kypc dusuku: yuedbnoe nmocodue / 94

T76 T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akagemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
obpasoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

53 Kypc ¢usuku: yaeGHoe nocodue: 94

Cl12 B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CIIO.: Jlaus. -
(Knaccuueckas yueOHast
nureparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoBas onTuka. - 4-¢




u3n. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

53
C12

Kypc o6eit ¢pusuku: yuedHOE
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢buzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit husuku: yaeonoe
noco6ue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: Jlansb. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DIEKTPUUECTBO U MATHETHU3M.
Bonnsl. Onrtuxa. - 2007. - 496 c.:
puc., tabmn. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc ob6meit pusuku: yuedHOE
nocobwue: B 3 1. / . B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
Kiaccuueckue yuyeonukn). T. 3:
KBantoBas ontuka. AToMHas
¢dusuka. dusnka TBEPAOTO Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JI€EMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
ns83

Mexanuka: OCHOBHBIE 3aKOHBI:
yuebnoe nocodue / Y. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazoBrix 3uanuii, 2005. - 311 c.:
rpad., Tabm. - ISBN 5-94774-196-
2

121

534
n83

BousiHOBBIE IIpOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4eOHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., 101 - M.: JlaGoparopwus
bazoBrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
n83

®du3uKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE

141




noco6wue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

537 OnexkrpomarHeTus3m: OCHOBHbBIE 64
ns§3 3aKoHBI: yuyebHoe nmocobue / U. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®duszmataur, 2002. - 319 c. - ISBN
5-93208-109-0
530.1 KBanToBas ¢pusuka: OCHOBHBIC 65
n83 3aKOHBI: yueOHnoe mocodue / U. E.

Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

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

Cagennes, U. B. Kypc o6mieit
¢u3uku: yae6HOe mocodue: B 3
tomax / W. 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
¢busuku: yueOHoe nmocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTHKa. AToMHas HpU3MKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO Siipa ¥ 3JIEMEHTapHBIX
gactull - 2019. - 320 c.

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

Crpenkos, C. I1. MexaHuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 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 o6mieit dusuku 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:




WzparensctBo KOpaiir, 2019. -

441 c.
https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/470189 ¢busukn: YuebHoe nocodue ass

By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxun 1.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIINT, 2014. - 560 c.

https://znanium.com/catalog/ Cuyxwus, [1. B. O6mmuii kypc
product/470190 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMonnHaMuKa U MOJIEKYJISIpHAs
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 544 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/549781 ¢usukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3BMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 CazoHoB, A. b. flnepnas ¢puzuka
: yaueOHOe Tmocooue ist By30B / A.
b. Ca3oHOB. - 2-¢ u3a., uchp. u

no1. - Mocksa : I3narenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢puzuka
u go3umerpusi. COOpHUK 337129 :
yaeOHoe mocoOue Jytsi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.

7. IlepedeHb AIEKTPOHHBIX 00pPa30BaATEIBLHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPaA30BaTEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ Wntepuer-xypuan «Hoas Haykay. Paznen
busnka
https://ufn.ru/ru/ DIIeKTpOHHAs BepCHUs KypHaia «Y crexu
buzndeckux Hayk», OU3NIEeCKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu




HayK

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

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

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

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

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t Haumenosanue

He npenycmotrpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIlecca MO JUCIUILTHHE

[lepeuenp UCHONIB3yeMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IHIPEJCTABIECH B
tabmue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIlecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1ab0opaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
U3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)
2 | YueOHast aymuTOpHs Ui NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U IerepOypr, yi.

MHIUBUyadbHBIX KOHCYJIBTAIMM, TEKYILEro KOHTPOJIS 1 I'acremno, 1. 15,




MPOMEKYTOYHOM aTTECTALUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

aynutopus Ne31-04s

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMMHAPCKOT'0 TUIIA, TPYIIOBBIX ¥ NHAUBUAYAJIBHBIX
KOHCYJIbTAIlUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHUs, CITy’KallKe I IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaAHHMS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOT0 THIIA,
TPYMIOBBIX U WHANBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH T10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: GOI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
T"acremo, a. 15,
aynutopus Ne32-06

VYueOHas ayuTOpHS I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTALUH, TEKYIIETO

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




KOHTPOJISI U IPOMEKYTOYHOU aTTECTALIUH. aynutopust Ne32-05.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalre ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YueOHas aynuTopus 1 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE I[TetepOypr, ya.
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(;madoparopusiii kommuieke 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)).

10. OueHouHble CpeACTBa JJIsl MPOBEICHHS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BONpoOCOB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3amaum;

TecTsl.

HuddepernrpoBanHbIii 3a4éT CHmcoK BOIPOCOB;
TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalouMMHCa MPUMEHseTCsl S-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NMpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsi ChOPMHUPOBAHHOCTH KOMITCTCHITUHA

Or1eHKa KOMITETEHITUH

XapaktepucTrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OaubHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII

MaTepua;
— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €T0 U3J1araer;

«OTJIMYHOY — ONHUpasiCh Ha 3HAHUS OCHOBHON W JOTOJIHUTEIHHOM JHUTEpaTyphl,

«BAYTEHO» TECHO MPUBS3HIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOM

NCATCIIBHOCTBIO HaHpaBHCHI/IH;
— yMeIi0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JIeJIaeT BBIBOABI M 000OIICHHS;




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— CBOOOIHO BJIAZICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4uTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOU JEsITENIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHLHOY
«BAYTEHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM MaTepua,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYpPHL;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OIINOKN U HETOYHOCTH;

— HCTIBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIN3UPOBAHHBIX MTOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuicss HE YCBOWJI 3HAYMUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

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

No /it [Tepeuens BompocoB (3amay) 1st SK3aMeHa Kon
WHNKATOpa
1 UYro n3yyaer KuHeMaTHka’? OIIK-1.3.1
2 Uto Takoe MarepualibHas TOYKA? OIIK-1.3.1
3 Teso nBUKETCS U3 COCTOSTHUS TIOKOS ¢ TAHT€HIMAIbHBIM yckopenueM | OIIK-1.Y.1
ar =4 M/c> ¥ HOPMAITLHBIM YCKOPEHHEM a, = 3 m/c’. Haiiure
BEJIMUMHY MOJIHOTO YCKOPEHUS Tena a.
4 Uro Takoe abCOIMIOTHO TBEPIOE TENO? OIIK-1.3.1
5 [Ipoananu3upyiTe OTINYHNS CACAYIOMUX (HUIUIECKUX MOJICTICH: OIIK-1.V.1
abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure
npuMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAUECTBE
MarepuasibHOM Touku 1 ATT.
6 Haiinute cBI3b MEXIY JUHEHHOMN U YTII0BON CKOPOCTHIO OIIK-1.V.1
MaTepUaJIbHOU TOYKHU.
7 [Ipoananu3upyiite XapakTep NPSAMOJIUHEHOTO JIBHKEHUS TeJla 110 OIIK-1.V.1
W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE




3aKOHOB, UCIIOJIB3YEMBIX JJIA pCHICHUA 3aJa4H.

8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1
9 Kak, cornmacHo Bropomy 3akoHy HproToHa, 3aBucut yckopenue tena ot | OIIK-1.3.1
€ro Maccol?
10 Kamenp ne:xut Ha 1HE cocyza, OJHOCThIO NOrpykE€HHbIN B Bony. Kak | OIIK-1.B.1
W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh
KepOoCHH (KepOCHH HE cMeIuBaeTcs ¢ Boaoi)? OO0ocHyHTe CBOM
OTBET.
11 [IpuBeauTe puMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA OIIK-1.V.1
HeroToHa.
12 HazoBure, kakoit u3 3akoHoB Keriepa ycranasiuBaet Gpopmy OIIK-1.3.1
TPAeKTOPHUH TJIAHET.
13 OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSTOTEHHSI OT MacChl OIIK-1.B.1
B3aMMO/ICHCTBYIOIIMX TEJ U PACCTOSHUS Mex 1y HUMU. OG0CHYHTE,
KaK U3MEHHUTCS CHUJIa B3aUMHOTO TSATOTEHUS JBYX TeJl, €CIIU Maccy
OJIHOTO M3 TEJl yBEJIMYUTh B/IBOE, a PACCTOSIHUE MEXKY TEIaMH —
YMEHBUIUTH B JIBa pa3a.
14 Kaxkas pusnyeckas BenmuunHa Ha3bIBACTCS UMITYJIBCOM Tejia? OIIK-1.3.1
15 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIECTCS 3aKOH OIIK-1.3.1
COXpaHEHMsI UMITYJIbCA.
16 Kaxkas pu3nyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-1.3.1
17 CpaBHuUTE 3aIIMCH OCHOBHOI'O 3aKOHA JUHAMMKY A7 noctynarensHoro | OINK-1.Y.1
U BpalllaTeNIbHOTO ABMKeHus. Halinure B3auMOCBsA3H MEXAY ITUMHU
3aKOHAMHU.
18 ChopmynupyiiTe 3aK0H COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-1.3.1
19 Kaxkas pu3nyeckas BennurHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1
20 UT0 Takoe MOUTHOCTb? OIIK-1.3.1
21 Kaxkoii kopabiib ABMXKETCS MEIJIEHHEE — HAIPYXKEHHBIN HIIH OIIK-1.B.1
HEHArpyKEHHbBIW — MPU OJJMHAKOBOW MOILHOCTH JIBUTAaTENs?
OO6ocHyiiTe CBOIl OTBET.
22 OO0BsicHUTE, TOYEeMY IIEHTPOCTPEMUTEIbHAS CHJIa TIPU BPAILIEHUH 10 OIIK-1.V.1
OKPY>KHOCTH HE IPOU3BOIUT PaOOTHI.
23 HUccnenyiite paboty cuibl, ecinu Teno Maccoit m = 1 xr nox aericteuem | OIIK-1.VY.1
HEKOTOPOW CHJTBI U3MEHHUIJIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v =3 M/c.
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS
3a/1a4H.
24 B dem coctout paznuyue Mexy KOHCEpBaTUBHBIMU U OIIK-1.V.1
HEKOHCEPBATUBHBIMU CHJIAMU?
25 Uto Takoe noreHuuanbHas 3Hepruga? OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3aKOH COXPaHEHHUS MEXaHHYECKOW SHEPTHH. OIIK-1.3.1
[IpuBenute npuMep BHIMOTHEHUS 3aKOHA COXPAHEHUSI SHEPTUH.
27 Jan ToHKUH cTepkeHb Maccor m = 120 T u gimunoi [ = 50 cM, OIIK-1.V.1
CHOCOOHBIN BpaIaThCsi OTHOCUTENLHO OCH, MPOXO/IAINEH uepes ero
cepeauny. Paccunraiite ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOM OCH.
28 [Tokaxxute Ha mpuMepe TOHKOro cTepxHs anuHou 20 cm u maccoit 30 | OIIK-1.Y.1

I, Kak npuMeHsiercs teopeMa lllrelinepa it pacyera MOMEHTa
WHEPLHN TeJI IIPH NIEPEHOCE OCU BPAILCHUS C CEPEIUHBI CTEPXKHS HA




OJIMH M3 €T0 KOHIIOB.

29 Yemy paBeH MOMEHT UMITYJIbca aOCOFOTHO TBEPAOTO Teja? OIIK-1.3.1
30 Kak Bpruncsiercss KHHeTH4YeCcKast SHEPTUs BpaleHUs a0COIIOTHO OIIK-1.V.1
TBepaoro Tena? CpaBHUTE C GOPMYIION 71T KHHETHYECKOM SHEPT U
NOCTYNATEIbHOTO IBUKEHUS.
31 CdopmynupyiiTe 1Ba MoCTyNaTa TEOPUH OTHOCUTEITHHOCTH OIIK-1.3.1
OWHIITENWHA.
32 CrpaBevBa v B crienuanbHoi Teopun otHocutenbsHoctd (CTO) OIIK-1.V.1
KJaccuueckasi popMyra i KHHETHIeCKoi 3Hepruu E = mv*/2? Ecim
HET, TO KaK PaCCUYUTHIBAECTCA KMHETUYECKasi JHEPIHsl TeJia COrJIacHO
CTO?
33 Onpenenure, Kak U3MEHUTCS IEPUO]T KOJICOAHUH MPYKHHHOTO OIIK-1.V.1
MasiTHUKa MIPU YBEJIMYEHUH €r0 MacChl B 2 pasa, a )KECTKOCTH
IPYXHUHBI — B § pas.
34 CrenaiiTe BBIBOJI 110 BOIIPOCY: KaK OYIET U3MEHSITHCS X0/ OIIK-1.B.1
MasITHUKOBBIX 4aCOB IPU HACTYIJIEHUH JIETHUX KapKUX JHEH IO
CPAaBHEHHUIO C XOJIOJHBIMHM 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJIECHBI
B HEYTEIUICHHOM MOMEIIEHUH (CTEePKEHb MasiTHUKA METAJTMUECKUA)?
ApryMEHTHUPYHTE CBOM OTBET.
35 Kak cBs3aHa sHEprus rapMOHMUYECKUX KOJIEOaHUN C X aMIUIUTYI0U? OIIK-1.V.1
36 Yrto Ha3bIBaeTCs BOJHOM? OIIK-1.3.1
37 OO0BscHUTE pa3nTuUre MEXKIY MPOJIOIBHBIMU U MOTIEPEUYHBIMU OIIK-1.V.1
MEXaHUYECKUMHU BOJIHAMHU.
38 3anummuTe ypaBHEHHE OEryIeil BOJHEI. OIIK-1.3.1
39 Yemy paBHa cpeqHsst 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
40 NcTtouHuK 3ByKa U MPUEMHUK JBUKYTCA IpyT oTHOcHUTENbHO apyra co | OIIK-1.V.1
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE
pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeInTe
OTHOCHUTEJIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3dekra Jlomnepa.
HcTouHuK ¥ IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
m/c, v,y = 60 M/c.
41 Chopmymnupyiite npunimn [ roirexsca. OIIK-1.3.1
42 Uro Ha3bIBaeTcs UHTEpEepeHIEl BOTH? OIIK-1.3.1
43 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit OIIK-1.V.1
BOJIHBI.
44 UYro u3yyaer aneKkTpocTaTuka? OIIK-1.3.1
45 [aiite onpeneneHne TOYEYHOTO 3apsia. OIIK-1.3.1
46 Kax n3MeHuTcs cuiia B3aMMOAEHCTBHS IBYX JIEKTPOHOB, €CIIH OIIK-1.V.1
paccTosiHue MEXAy HUMH YBeTH4IUTh B 3 paza? ObocHyiiTe Bam
OTBET.
47 [Ipoananu3zupyiTe, Kakyro paboTy COBEpIIAET IEKTPOCTATHICCKOE OIIK-1.V.1
10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA
BOKDPYT HETO.
48 Kax B3anMHO OpHEHTHpPOBaHbI CUJIOBBIE JIMHUM U SKBUNIOTEHIIMaNbHble | OIIK-1.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? OIIK-1.3.1
50 Kakwue BemecTBa Ha3bIBaIOT AUICKTPUKAMU? OIIK-1.3.1




51 OO0BsicHUTE Pa3IUINE MEXKY TIOJSIPHBIMHU M HETIOJSPHBIMHU OIIK-1.V.1
JUAIEKTPUKAMH.
52 Ornennre, Kakoil eMKOCTBIO OyayT 00J1a71aTh METATUTMYECKIE OIIK-1.B.1
IITACTHHEI TTomapio 0.2 M%, KOTOPBIE Pa3AeNeHb! c10eM mapaduHa (e
=2.5) Tonmuuoi 0.5 cm?
53 Cnemnaiite BbIBOJ, KAK U3MEHUTCS JIEKTPOEMKOCTD IIJIOCKOTO OIIK-1.B.1
KOHJIEHCATOPa C KBAJAPATHBIMU IJIACTUHAMHU, €CJIA U3 ITHUX IIJIACTUH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
54 OueHuTe CUTYaIUIO: JIBa KOHAEHCATOpa OJJIMHAKOBOU eMKocTH 200 OIIK-1.B.1
MK®D coenuHeHbl napauienbHo. Kak u3MeHuTCs ux olIiasi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MOCIIeJ0OBaTEIbHOE?
55 [Ipoananu3upyiite, Kakoil BETMYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha OIIK-1.V.1
0OKJTaJKax KOHJIEHCATOPA, YTOOBI TP PA3HOCTH MOTCHIIMAIOB MEKIY
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
56 Jlaiite onpeneneHne 3JIEKTPUYECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma J1s y9acTKa Iemu. OIIK-1.3.1
58 Kax n3MeHuTCs cConpoTuBiIeHe NpoBoJa, eciau ero JuHa yenuuures | OIIK-1.V.1
B 4 pasa, a tuaMeTp — yBenuduTcs B 2 paza? OOOCHYITE CBOI OTBET.
59 Paccunraiite MOIIHOCTD, BbIAEIsAEMYIO Ha conpoTuBieHuy 3 kOm npu | OIIK-1.V.1
MPOTEKAHUU Yepe3 HETro Toka cuiio 60 MA?
Bormpocsr (3amaun) nns 3adera / qud . 3adera npeacTaBieHs! B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
No ni/mt [Tepedyens BonpocoB (3amav) muis 3adeta / nudd. 3auera Kon
WHJUKaTOpa
1 JaiiTe onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pa3om ompezenseTcst HanmpaplieHne cuiibl Ammepa? OIIK-1.3.1
4 Paccunraiite, 4eMy paBHa BEJIMYMHA MarHUTHOTO I10JIs B LICHTPE OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHUTHYI0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/IA, OIIK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTUHBI U (DeppOMArHUTHBIN
CEpIICUHUK C MpoHuIaeMocTrio | = 100, ecnu o HEMy POXOAUT TOK
cuioi 2 A.
6 PaccuuTaiite INIOTHOCTH HAMOTKHU TOPOHU/1a, HEOOXOAMMYIO, YTOOBI OIIK-1.V.1
MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE TOJIE HA €T0 OCU
umeno Benuuuny 1 mTo.
7 O1ieHUTE CUTYALMIO: B MArHUTHOE TOJIE ¢ OAMHAKOBBIMU ckopocTamu | OIIK-1.B.1
BJIETAIOT MPOTOH U AJIEKTPOH. ByyT T oTIMYaThCA UX TPACKTOPUU, U
€CJIM J1a, TO KaKiuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
8 Onpenenure, Kako# 3apsij HECET dJIEMEHTapHAsl YacTHUIA, €CJIA OHa, OIIK-1.VY.1
JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIKEH 0.5
Tn, ucneiTeiBaet aevictue cuiibl Jlopenna Benmnunnoi 0.16 mH.
9 B uem cocTout siBI€HUE 37EKTPOMAarHUTHON MHAYKLINN? OIIK-1.3.1
10 [Ipoananuzupyiite Benuuuny 3/1C, Bo3HMKaOIIYIO B KoJiblie, koTopoe | OIIK-1.V.1

BBIHOCST U3 MOJIS 32 BpeMsi 25 Mc. MeTamueckoe KOJIbLo PanycoM




10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anumuTe B MB.

11 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
12 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu? OIIK-1.3.1
13 Uto Ha3bIBAIOT KOIPLUUTUBHOU CUIION? OIIK-1.3.1
14 Omnpenenure, Kakasi SHEPIUs 3aKJII0UYEHA B KaTyllke HHAyKTHBHOCTRIO | OIIK-1.V.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT naiite B MJIX.
15 Urto Ha3bIBaeTCs 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
16 Kak B3aiMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJHE BEKTOPBI OIIK-1.3.1
HaNPSHKEHHOCTH AIEKTPUYECKOTO 0JIs, MArHUTHON MHIYKIIUU U
CKOpPOCTH BOJIHBI?
17 Chopmynupyiite 3aK0H OTpaKECHUS CBETA. OIIK-1.3.1
18 [Ipoananu3upyiTe, T11e CBET ABIKETCA ObIcTpee — B anmase (n = 2.42) | OIIK-1.VY.1
i B Boze (n = 1.33). Bo ckosibko pa3 pa3in4aroTcsi CKOPOCTH CBETA B
JAHHBIX cpenax?
19 Ol1ieHUTE CUTYALIMIO: JIy4 CBETA MMAIA€T HA TPAHUILY pa3jeia ABYX OIIK-1.B.1
BenlecTs noA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXHO 11, 4TOOBI OTpa)KEHHBIN ¥ TPETOMJICHHBIN JTy4d
ObUIM IepNICHAMKYISApHBI ApyT Apyry? Ecnu na, onpenenure
MoKa3aTteib MPEJIOMIICHUS BTOPOH Cpebl.
20 Uro Ha3bIBaloT HHTEp(hEepeHIuei ceera’? OIIK-1.3.1
21 Onummure, B YeM pa3inune MEXIY FT€OMETPUUECKON U ONITUYECKOM OIIK-1.V.1
Pa3HOCTBIO X014 CBETOBBIX JIyYEH.
22 [IpennoxuTe TeOpeTHIECKOE 00OCHOBAHNE HATUYHS PaTy>KHON OIIK-1.B.1
OKpPACKH Y TOHKHX IUIEHOK (pa3InTOe Ha IOBEPXHOCTH BOJIbI MACJIO,
MBUIbHBIE MTY3BIPHU U T.I1.).
23 Uro Takoe nucnepceus cBeTa Kak sapieHue? Ilpusenure npuMepsl OIIK-1.3.1
HAOIOACHUS JUCTICPCHH.
24 [Ipoananuzupyiite, Kakoil HaUOOIBLIHNI MOPSATOK CIIEKTPA MOXKHO OIIK-1.V.1
HaOMoAaTh HA TUPPAKITMOHHON penieTke, eciar ona umeet 500
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C AIUHON BOJIHBI 500
HM?
25 Uemy paBHA pa3HOCTH (a3 IByX CBETOBBIX BOJH, IPU KOTOPOIi OIIK-1.3.1
Ha0JIr0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?
26 [1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO OIIK-1.V.1
IUIOCKOCTh MOJISIpU3aLMK cocTaBisieT yroa 30° ¢ MIOCKOCTbIO
aHanuzatopa. Bo ckobko pa3 yMEHbIIUTCS HHTEHCUBHOCTh CBETa B
YKa3aHHOM citydae?
27 Yrto Takoe abCOIIOTHO YEPHOE TEI0? OIIK-1.3.1
28 Bo cKOIBKO pa3 U3MEHUTCS ITOTOK YHEPTUU OT HUTU HAKAJIUBAHUS OIIK-1.V.1
JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET,
onupasich Ha 3akoH Credana-bonpiimana.
29 Pacnonoxure ciieyroue CieKTpaIbHbIE KJIACChI 3B€3/1 B IOPSIAKE OIIK-1.V.1

BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:
A — Oenble 3Be315I,

G — xenThle,

M — kpacHble,




O —romyoOnie
Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4E€HUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

30

Uro HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE U3TydeHue BbI3BaTh (HOTOI(PGHEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

32

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI€HOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

33

OO®bsicHuTe, Kak SHEprust GOTOHA CBS3aHA C IJTMHOW CBETOBOW BOJIHEI.
OO06ocHyliTe Balll OTBET.

OIIK-1.3.1

34

®oTOH ¢ IMHOM BosHBI A = 97,04 M paccesyicss Ha HEMOABMKHOM
anekTpoHe noj yriiom 0 = 90°. IIpemmoxure criocod onpenencHus
OTHOCHUTEJILHOTO U3MEHEHHS JUIMHBI BOJHBI ()OTOHA TIPU
KOMIITOHOBCKOM paccessHuu. PaccuuTaiite ero BeIMunHy B yKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-1.B.1

35

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

OIIK-1.3.1

36

ATtom BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSAHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

37

B dem coctout runotesa ne bpouns?

OIIK-1.3.1

38

OOBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMeEpbl, MOATBEPKAAIOIINE
BOJIHOBBIE CBOIICTBA YaCTHII.

OIIK-1.3.1

39

Bynet i nposBasATH BOJTHOBBIE CBOKMCTBA (PYyTOOIBHBINA MY TTPH
NIOTIaJJaHUU B BOPOTA LIMPUHOM 7 M, ecinu macca Msiga 400 1., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

40

KaxoB ¢u3ndeckuii CMbICII BOTHOBOH (yHKIHH?

OIIK-1.3.1

41

B gem oTnmume cTaMoHapHOTO M HECTAIIMOHAPHOTO YPaBHEHHS
[pénunrepa?

OIIK-1.3.1

42

OrneHuTE 10 MOPSAIKY BETUYUHBI BpeMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSl KOTOPOT'O XapaKTEPU3YETCsl pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-1.B.1

43

MukpouacTuna 3amnepra B OAHOMEPHON OTEHIMAIIBHON IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
ymciioM n = /. [lokaxuTte, Kak ONpeneaInuTb KOOPAUHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOYACTHUIly MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

44

CpaBHute AJvMHYy BOJHBI ¢ bpoins qis mapuka maccoit m, = 0,2t u
s 2
POTOHA Maccoii m, = 1.67*10™, UMEIONMX 0IMHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

45

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

OIIK-1.V.1

46

HOC‘II/IT&?ITC, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

47

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

OIIK-1.V.1

48

Kakum moxer GBITB CIIMH YaCTULl, KOTOPBIC OMUCBIBAIOTCA
craructuko Gepmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

OIIK-1.3.1




49 OO0BsicHUTE, YeM OTIMYACTCS XapaKTep 3aOJTHEHUS COCTOSTHUI OIIK-1.3.1
KBaHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

50 [IpennoxuTe TeOpeTHIECKOE 000CHOBAHNE, KaK M3MEHUTCSI OIIK-1.B.1
POBOIMMOCTh KPEMHHEBOT'O 00paslia, €Cii B HErO BHEJPUTh
HEOOJIBIITIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb MHIUS — 3.

51 ComnocTaBbTe CBOMCTBA CHOHTAHHOTO W BBIHYKIEHHOTO U3TyYCHHS. OIIK-1.V.1

52 OnwumuTe NpUHIUI paboThI J1a3epa Mo TPEXYPOBHEBON CXeMe. OIIK-1.3.1

53 Jlazep paboTaeT o TpeXypoBHEBOH cXxeMe. DHEPTHsI OCHOBHOTO OIIK-1.V.1
cocrosinus E; = -8 3B, sHeprus Bo30yXIeHHOTO COCTOSIHUS E> = -5
5B, sHeprus metactabuibHOTO cocTosiHUA E3= -5.2 3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IyudeHue.

54 UeMy paBHa MOJISIpHAS TEIJIOEMKOCTH TBEPJOTO TE€JIa, COTJIACHO OIIK-1.3.1
KJIacCUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

55 OO0BsicHUTE, KaK KBAaHTOBAsI TEOPHS TEIJIOEMKOCTH TBEPIOTO Teja OIIK-1.V.1
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHINTEIHA.

56 Kaxkas gactuia HaszpiBaercs pononom? KakuM KBaHTOBBIM OIIK-1.3.1

pacrnpeeIeHieM ONMUCHIBAIOTCS (DOHOHBI?

npeCcTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

[lepeuenr TemM nas KypCOBOTO TNPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOW pabOThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B Tabsmie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IepeueHsb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

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

1) Ipsimast nuHus

2) JIuaus ¢ neperuooM
3) [TapabGona

4) OKpy>KHOCTb

OIIK-1.V.1

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUECKUX BETUIHH UMEET
€MHUILY U3MEPEHUs1, COBMAIAIONIYIO C €AUHUIICH U3MEPEHUs CUIIBI.

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCThb

OIIK-1.3.1

Urto nmpoun3oita€T nmocsue abCoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
m; = 4m; u ¢ kKuHeTnyeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m; ABUTAJIACh BIPABO, & YACTHUIIA C MACCOU M, - HABCTPEUY YaCTHIIE C

OIIK-1.B.1




Maccou m;.

1) Yactuue! OyayT IBUTAThCS BIPABO

2) Enunas yactuna OyaeT ABUTaThCs BIEBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIOJIOKHEBIE CTOPOHBI

[Ipoananu3upyiiTe, Kakoi OTBET ABISETCS NPABUIBHBIM Ha BOIIPOC:
«Yemy paBHa CyMMa BHYTPEHHHX CHUJI, JEHCTBYIOIUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) V3MeHeHUIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3MeHeHuI0 UMITYIhCa CUCTEMBI
4) YCcKOpeHHIo EeHTPa MacC CUCTEMBbI

OIIK-1.V.1

UTo npoun3oiaeT ¢ MOMEHTOM MHEPIIMU CBUHIIOBOTO LIUIUHIPA
OTHOCHUTEIILHO OCH, COBIAAIONIEH C €r0 TEOMETPUUECKON OChIO
CUMMETPHH, €CIIM MIWJIWHIP CIUTIOIIUTD B JIUCK?

1) He usmenurcs

2) YBenmuuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEILHOTO
JBHYKCHHUS.

1) M=J*o

2) e=M/]

3) M=L*»’

4) L =r*p*sina

OIIK-1.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoit m u
panuyca r

1) J=m*"/12
2)J = m*’/2
3)J =m*?/3
4HJ=m #p

OIIK-1.3.1

Bri6epute ¢pa3zy, cOOTBETCTBYIONIYIO TTEpBOMY 3akoH HproToHa:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »

1) dakr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) ®axkrt cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIBHOCTH [ anmumes

OIIK-1.3.1

Paccuuraiite Benu4nuHy MOYJIsI MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
n/4) cm

) 12 mi?
2) 3wk’

OIIK-1.V.1




3) 7wk’
4) 9w/’

10

Bribepure Gpopmyity, onpeaensionyo BeJIMIuny (Ha3oBoi ckopocTu
BOJTHBI

1) v=o0%
2) v=k*v
3) v=k*A
4) v=0/k

OIIK-1.3.1

11

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

1) 3aBucHUT OT yOBUIH MOTEHITHATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) Pasna nymo

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

12

Kaxkag u3 NEPCUUCIICHHBIX (I)I/I3I/I‘I€CKI/IX BCJIIMYMH UMCCT pasMCPHOCTb
(xr-M)/c*?

1) MowmeHT cuibl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

OIIK-1.3.1

13

Korna TanrenuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpEHHUE OCTOSTHHO, TO TaKOE IBU’KEHUE HA3bIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-1.3.1

14

BriGepure npaBuiibHbIM 0TBET. Kak M3MeHAETCS MOIYSIb CKOPOCTH TPH
HpHMOHHHeﬁHOM JABMOKCHUH, €CJIN 3aBUCUMOCTDb HpOfIl[GHHOI‘O TCJIOM
MyTH OT BPEMEHHU 3a/laHa ypaBHEHUEM: S =4 + 152+ £7?

1) YOsiBacT

2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-1.V.1

15

Kak BpIuncCIIsIETC MOMEHT MHEPLIMM MaTEPUATIbLHON TOUKH?

1) J=m*F/3

2) J=m*P/12
3) J=2*m*/*/5
4) J= m*r’

OIIK-1.3.1

16

Kaxk cooTHOCATCS MOMEHTBI MHEPLIMH AUCKA J;
Y UUIMHAPA Jy;, KOTOpBIE UMEIOT PABHBIE MACCHI U PAINYChI?

1) Ji=Ju
2) 1> T,

OIIK-1.V.1




3) I,>2%],
4y 1,> 71,2

17

Haiigute oTHOIIEHHE TPOU3BEACHHBIX PaboT (A/A,), eciu ABa TUcCKa ¢
paBHBIMU MaccaMu H paguycamu R u R, (R = 2R;) packpyuuBarot u3
COCTOSIHHSI TIOKOSI JTO OJTMHAKOBBIX YIJIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-1.V.1

18

Kaxoit yuéHnslii co3ai crienuanbHyto Teoputo oTHocuTenbHocTH (CTO)?

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

OIIK-1.3.1

19

Bri6epute ypaBHeHHe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHMUsI.

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

OIIK-1.3.1

20

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHbIE KoJie0aHus, OyeT HaOI01aThCsl pe30HAHC (Mg —
coOCTBEHHAs YaCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

) o>
2) ®>wmo
3) o=
4) o <<wm

OIIK-1.3.1

21

Bri6epuTe, kakast puznueckasi BETMUMHA U3MEHSETCS 10| BO3ICHCTBHEM
CWJIBI Ha TEJIO COTJIACHO BTOpOMY 3akOoHY HbloTOHA.

1) MounspHas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

22

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

1) 3amknyTOM

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

4) HeszamknyTOl

OIIK-1.3.1

23

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

1) Bsskoro tpeHus
2) Cwiibl TpeHHS KauyeHUs

OIIK-1.3.1




3) Tsarorenus
4) Cwibl TPEHHS CKOJIBKCHHSI

24 | YeMy paBHa BeJIMYMHA YCKOPEHHS CBOOOIHOTO Ma/ICHUS ¢ HA BHICOTE OIIK-1.VY.1
HaJl MOBEPXHOCThIO 3eMJIH, paBHOU panunycy 3emiu? Benunuuny 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?
25 | [Ipoananu3upyiite, Kak ©3MEHUTCS TIEproJI KoineOaHuit OIIK-1.VY.1
MaTeMaTHYeCKOT0 MasiTHUKA, €CIIU JJIUHY €ro M0JIBeca YBEIUIHUTh B 9
pas, a Maccy rpysa — yBeJIM4MTh B 4 paza.
1) VYBenuuurtcs B 3 paza
2) VYBenuuutcd B 4 paza
3) VYwmenbmurcs B 2 pasza
4) VYwmenblinTcs B 4 paza
26 | OueHuTe 3IEKTPOEMKOCTh INIOCKOT0 BO3YIIHOTO KOHIeHcaTopa, ecinn | OIIK-1.B.1
paccTosiHue MEXAy ero oOKJIaJAKaMH yBEITHUUTh B 9 pa3, a 001acTh
MEXy OOKJIaJIKaMHy 3aJIMTh AUCTHJUTMPOBAHHON BOOM (€ = 81).
1) VYmenbuutes B 4 pa3
2) VYBenuuurcs B 4 pasza
3) VYBenuuutcsa B 9 pas
4) VYBenuuutcs B 12 pa3
27 | Ha3zoBuTe BemiecTBa, KOTOPbIC TPH OOBIYHBIX YCI0BUAX npakTuiecku He | OINK-1.3.1
MIPOBOJST JEKTPUUECKUN TOK.
1) IlpoBonHuKH
2) IlomynmpoBogHUKH
3) Ilnatmna
4) JIudIeKTpUKHU
28 | Kak HampaBiieHbl CUJIOBBIE JTMHUM HAIIPSHKEHHOCTH OIIK-1.3.1
AJIEKTPOCTATUYECKOTO MOJISA, CO3JaHHOTO TOUEYHBIM OTPUIATEIHHBIM
3apsaom?
1) 3akpyduBaroTCsi BOKpYT 3apsa
2) Kzapany
3) 3axkpyduBaIOTCs BOKPYT 3apsija [0 YaCOBOW CTpEJIKe
4) 3akpydMBaIOTCs BOKPYT 3apsi/ia MPOTUB YaCOBOM CTPENIKU
29 | Moxer 1 yacTulla UMETh 3apsijl, BeIMYMHA KOTOporo B 1.5 paza OIIK-1.3.1

OoJIbIIIe AIIEMEHTApHOTO 3apsiia’?

1) Moxer

2) Her, HE MOXET

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJ0KUTEIbHBIN




30 | Uemy paBeH MoTEHLMAN 3JIEKTPUUECKOTO MMOJIs? OIIK-1.3.1
1) TloTeHumaNbHON| SHEPTUS SAUHUYHOTO MOJIOKUTEIBHOTO 3apsiia TN
OTHOIICHMIO MOTEHIIMAIILHON SHEPTUH K 3apsTy
2) PaGore cui nosns 1o nNepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH T0JIs1 B 0ECKOHEUYHOCTh
3) Cune, aeiicTByrOLIEH HA 3aps/l, IOMEIICHHbIN B JTaHHYIO TOUKY IOJIS
4) Kunerundeckoil sHEpruM NPOOHOTO TOUEYHOTO SAMHUYHOTO 3aps/a B
JTAHHOM TOYKE ITOJIA
31 | Hanmumure popmyny 3akona Oma B nuddhepeHimanbHoi popme. OIIK-1.3.1
1) R=U/I
2) R=0Q/FAt
3) j=c'E
4) R=P/1
32 Haiinyute mpaBuipHOE Ha3BaHUE JJI1 BEKTOPHON CHUIIOBOM OIIK-1.3.1
XapaKTEPUCTHKH IEKTPOCTATUYECKOTO TTOJI.
1) Ilorenmuan
2) HanpsxeHHOCTb
3) Hnnyxnus
4) 3apsn
33 | Ouenure, kKak U3MEHUTCS cUia dIeKTpocTaTuueckoro B3aumoaeiicreus | OIIK-1.B.1
JBYX TOUCUHBIX 3apsI/IOB, €CJIM OJJMH U3 HUX YMEHBIINUTH B 4 paza, a
paccTosiHie MEeXAY HUIMU YMEHBIIUTH B 2 pasa.
1) Ymenbmutcs B 8 pa3
2) YwMenpmutcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs
34 OreHuTe, KaK 3aBUCHUT JIEKTPUUYECKasi MPOBOAUMOCTD MPOBOAHUKA OT OIIK-1.V.1
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.
1) IlpsMo mpomopHrOHATEHO
2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHaabHO KBaapaTy
4) He 3aBucur
35 | Ykaxure GU3NUECKYIO BETUUHUHY, KOTOPasi UMEET TY )K€ CAUHUILY OIIK-1.3.1
M3MEPEHUs, YTO U HaIPsDKEHHE.
1) HanpsxeHHOCTB
2) IIpoBoaumocTb
3) DAC
4) ComnpoTHBICHUE
Cemectp 2
36 | Kak Ha3bIBaeTCs BEIMUMHA HANPSKEHHOCTH TOJIs, €CIIU OIIK-1.3.1

HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercsi B Hylb U
HaNpPsHKEHHOCTD T0JIs1 HalpaBJIeHa MPOTUBOMOJIOKHO MO0,




BbI3BABIHICMY HaMarHn4yuBaHue?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIION

37

Omnenure, Mo KaKo# TpaeKTOpUU OyAET ABUTATHCS B MATHUTHOM TI0JIE
YacCTHUILIA, JIETAIIAs C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU
UHIYKIUU?

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

OIIK-1.V.1

38

B kakux CAMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-1.3.1

39

VYcTaHOBHUTE COOTBETCTBUE MEXK]ly MaTEpHUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

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

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2) 107" -10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-1.3.1

40

Onenure, Kak COOTHOCSITCS YIJIBI ITAJIEHUS 0L U OTPAXKEHUsI ¢ cBeTa?

) a>>¢
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

41

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
MPOHHUIIAEMOCTHIO [ = 1.

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

4y 1/16

OIIK-1.V.1

42

VYkaxxuTe sIBICHHUEe, KOTOPOe UMeHyeTcsl nHTepdepeHieit BoaH?

1) OrubaHue BOJHAMH MPENATCTBUIMA

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

3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHeHHUs IIPU NEPEXOAE U3 OAHOU CPebl B IPYIyIO

OIIK-1.3.1




4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

43

[Tpoananu3upyiite, KakuM JIOJKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIyUa,
9YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajatoumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

44

OueHuTe ONTUYECKYIO JJIMHY MYTH L W3 OTHOW TOYKH B APYTYIO, €CIU
paccTosiHue MEeXy IBYMS TOUKaMU IPO3PAYHON AUIIEKTPUUECKOM
cpensl S =4 M. [Tokazarens npenomieHus cpensl n = 1.5. Onrudeckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

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

OIIK-1.B.1

45

J71s1 00BsICHEHUSI KaKOTO SIBIICHHUSI MOXET OBITh UCIOJIb30BAH MPHUHIIUTL
['tolirenca-Openens?

1) KorepeHTtHOCTB

2) Judpakuus

3) Ilonspusauus

4) KoprnyckyaspHO-BOJIHOBOH yalnu3M

OIIK-1.3.1

46

[Ipoananu3upyiite, 4emMy paBeH NMEPUO] PEIIETKH, KOT1a
mudpakroHHas pereTka coaepkuT 200 mMTPpUXOB HA MIJLTAMETP.

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

OIIK-1.V.1

47

[Tpoananm3upyliTe MHTEHCUBHOCTH CBETA NIPH HHTEP(DEpEeHIIUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPOM pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4%]
2) 3*]
31
4) 0

OIIK-1.V.1

48

UTo U3 NepeYnCIIEHHOTO SIBJISIETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHIMA
MAarHUTHOTO TOJIs?

1) CunoBble TUHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUJIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaax

3) MarsuTHble CUJIOBBIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax

4) MarHuTHble CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha

OIIK-1.3.1




QJICKTPHUYCCKUX 3apsAaaax

49 | Cpenaiite BbIBOJ, KaKOW T€OMETPUYECKON (PUTYypOil MOKHO OmMHCATh OIIK-1.B.1
TPAEKTOPUIO ABMKEHUS 3apsHKEHHON YaCTHIIBI, TBUTAIOLIECHCS MO
HeKOoTOpBIM yTiioM (0° < o < 90°) K TUHUSM MarHUTHOW WUHTYKIIUH.
1) OxkpyXHOCTBH
2) IlapabGona
3) T'umepOGoina
4) Cnupaib
50 Omnenure crerneHp noispusanuu P ceeta, ecau cBet npeacrasisieT coooit | OITK-1.B.1
CMECh €CTECTBEHHOT'O CBETa C IJIOCKOMOISIPU30BaHHBIM. THTEHCUBHOCTD
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBETa.
1) 25%
2) 35%
3) 50%
4) 75%
51 | Paccuuraiite nmokaszartesns MpeOMIICHHS BEIIECTBa, ecyii ckopocTh cBeTa | OIIK-1.V.1
IIPU MEepeXOo/ie Jyya U3 BO3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIUIACh
Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 | PaccuuTaiiTe yroia Mexay ONTHYECKUMHU OCSIMH NOJISIpU3aTopa U OIIK-1.V.1
aHanmu3aTopa. IIpu IpoXoXKAeHNN CKPEIICHHBIX MOJIIpU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETA YMEHBITIIACH B 4 pa3a.
1) 60°
2) 45°
3) 30°
4) 90°
53 | [Ipoananu3upyiite, KaKk U3MEHUTCS BeTWIrMHA MarHuTHOM nHayKnnu Ha | OIIK-1.VY.1
OCH JUTMHHOTO COJIEHOWa, €CIIM TOK B HEM YBEIUUUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIIUTH B 2 pa3a’?
1) VYBenuuurcs B 2 paza
2) VYBemuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
54 | Ykaxwure, KaKoe Telo ABISAETCS aOCOMOTHO YEPHBIM TEJIOM. OIIK-1.3.1
1) Ilormomiaer Bce majaaoliee Ha HETO U3TyUEHUE
2) Ortpaxaer Bce najaroniee Ha Hero U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe
4) W3znywaet B BUIMMOM JIMAIIa30HE
55 | Y xakoro u3 Ten oTpakaTenabHasi ClIOCOOHOCTh OJM3KA K HYIIO? OIIK-1.3.1




1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

56

OHGHI/ITC, BO CKOJIBKO pa3 yBeJII/I‘-II/IJIaCI: BHGPFGTH‘{CCKEUI CBCTUMOCTH
a0CoOI0THO YepHOTro Tena npu ero HarpeBanuu ¢ T;= 1000 K mo T, =
3000 K.

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

OIIK-1.B.1

57

BriGepure, kakas popmyiia HanGosee TOUHO OMUCHIBACT CIIEKTPAIBHYIO
IUTOTHOCTh SHEPTETHYECKON CBETUMOCTH a0COIIOTHO YEPHOTO TEJa.

1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyna [lnanka

4) ®opmyna Panes-JlxnHca

OIIK-1.3.1

58

Kakoe n3nydenue sBjisieTCsi paBHOBECHBIM?

1) Ansda-, 6eTa-, raMMa-u3ITydeHUS

2) TennoBoe U3nyyeHUe

3) JlazepHoe n3ayueHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

OIIK-1.3.1

59

YKaKuTe 3aKOH, KOTOPBII OMpeIessieT MOJI0KEHHEe MaKCUMyMa
M3ITy4aTENbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33TaHHOM
abCONIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBerii 3akoH BrHa

3) 3akon Kupxroda

4) 3akon Maimtoca

OIIK-1.3.1

60

VYkaxute Gopmyiy, onpeessionyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c)2

2) E=h*c

3) E=h*\

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

OIIK-1.3.1

61

[Tpoananu3upyiite, Kak U3MEHSIETCS CHJIa TOKA HACBIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBAETCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1

62

[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN YHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAAIOIETO CBETa,
YBEJIMUYUTH €r0 HHTEHCUBHOCTH B 2 pasa.

OIIK-1.V.1




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

4) YBenmuuutcs B 2 pasza

63

OneHuTe BETUUMHY KpacHO# rpanuiisl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO U3 BoJib(ppama TommuHoi 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. PaboTa BeIX0/1a 2IEKTPOHOB C IIOBEPXHOCTH
katojga paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

1)3.2%¥10"° T’y
2) 4.8%10" 'y
3)4.8%10" Ty
4) 4.8%10" 'y

OIIK-1.B.1

64

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI MaIAI0MIero cBeTa?

1) IlIpsMo mpomOpIHOHATBEHO YaCcTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHAIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4aCTOTHI

OIIK-1.3.1

65

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

1) ®oroaddext Bo3MoKeH, eclii KaToJ HarpeTh 10 TemMreparypsl 347
K

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH JOTOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAIOB BETMUYMHON HE
Menee 1 B

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

OIIK-1.V.1

66

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

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1

67

OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMaIat0IEro
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAIOIIEero NEPIECHIUKYIISIPHO HACATbHO YEPHOU
MMOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.1




68

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

A) Uucna ¢OTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs MOBEPXHOCTH.

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

OIIK-1.V.1

69

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumerii muamna3on

2) Pagnonuana3on

3) TeparepiioBblii nuamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

OIIK-1.V.1

70

Kakum o6pazom uMiynsc GoToOHA CBSI3aH C ATUHOW BOJIHBI?

1) HMmnynsc npsMo NponopLrOHaIeH JIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbsc 00paTHO MPONOPIMOHANIEH UTMHE BOJIHBI

4) Hmnynsc npsMo NponoOpIHOHAIeH KOPHIO KBaJIpaTHOMY OT JUITMHBI
BOJIHBI

OIIK-1.3.1

71

B kakoii 0651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
($boTOHAa MMEET MUHUMAaJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uznyueHue
2) TeparepLioBo€ U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PaprousnydyeHue

OIIK-1.3.1

72

[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) IHTeHCUBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MTOTOKA ()OTOHOB U
UX SHEPrun

2) CBeT MOXKET U3IIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMU — KBAHTAMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
crcTeMa, COOTBETCTBYET ONPENIEICHHBIN YPOBEHb SHEPTUU

4) Inst yacTULIBI HE MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI M UMITYJIbC

OIIK-1.V.1

73

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) VYTBepxkaeHHE O CyIIEeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSTHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOTJIOMAaeT SHEPTUU

2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSTHUM paBHA SHEPTHUH
M3ITy4aeMOT0 WUJIH MOIJIONIAeMOr0 KBaHTa CBETa

3) B arome 351€KTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U

OIIK-1.3.1




OTpULATCIIBHO 3apPsS’KCHHBIX 3JICKTPOHOB

74 | BeiOepure, kakoe U3 MPUBEACHHBIX HUXKE BHICKA3bIBAHUN MTPABUIIBHO OIIK-1.3.1
OIUCBIBAET CIIOCOOHOCTH ATOMOB K M3JIyUY€HHIO U MOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...».
1) [Tormomark ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HAOOp
3HA4YCHUN SHEPrUU
2) V3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU
3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JTH00YI0
MOPLUIO SHEPTUN
4) Nznmyuats 1100YI0 TOPITMIO SHEPTUH, a TOTJIONIATh JTUIIh HEKOTOPKIH
75 | Ykaxure, K KAKOMY JUAIIa30HY U3JIy4ECHUsI OTHOCATCS MEPEXObI U3 OIIK-1.3.1
cepun bansmepa B aTome Bogopoa’?
1) TemnoBoe u3nydyeHue
2) PeHTreHoBcko€ U3ITydeHUE
3) T'amma-usnydenue
4) Buaumblii cBeT
76 | Ilpoananu3upyiite, Kak M3MEHUIIACh YHEPTHUS aTOMa BOJIOPOIa TIPH OIIK-1.VY.1
M3Iy4eHHH UM (QOTOHA C JUIMHOMN BOJHEL A = 4.86%107 M?
1) VYBennuwmnach Ha 4.86 5B
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VYpennumnach Ha 9.72 5B
77 | Ouennre pa3HOCTh SHEPTUN OCHOBHOTO U BO30Yyx)aeHHOTr0 coctosiHus (B | OIIK-1.B.1
5B). JlaHO: 37IEKTPOH B aTOME Tieperiel U3 BO30YKIEHHOTO COCTOSIHUS B
OCHOBHO€, U TIPU IaHHOM TIepeXx0/ie POU30LLI0 U3TydyeHrne GOoToHA C
JUTHHOM BOJHEL 650 HM.
1) 0,4-B
2) 1,9-B
3) 1,25B
4) 2,2-B
78 | Ykaxure, B U€M 3aKJII04aeTCs runoresa ae bpoums. OIIK-1.3.1
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYJISIPHBIME 00JIaTat0T
BOJIHOBBIMH CBOWCTBaMU
2) AToM HE MOKET COJIepKaTh O0JIee IBYX AIICKTPOHOB, HAXOSAIIUXCS B
OJIMHAKOBBIX CTAIllHOHAPHBIX COCTOSHUSAX, ONPEIEIIeMbIX HAOOPOM
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTHIO 33/1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJI0MIAETCs HEe HETIPEPHIBHO, a
OTJICTbHBIMU KBAHTAMU
79 | Beibepute yTBepKACHIE, HAUOOJEE MPABUIHFHO COOTBETCTBYIOIIEE OIIK-1.3.1

rurorese ae bpoins:

1) MukpoyacTHIIbl MOT'YT ITPOSIBIISITH BOJIHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL




3) VY kaxxaoi 4yacTULIBI CYIIECTBYET AHTUYACTHIIA
4) Snpo aToMa COCTOMT U3 KBApKOB

80

Paccuuraiite 1uiMHy BOIHBI 1e bpoiliis 1S SJIEKTPOHA, ABUXKYILETOCs CO
31

ckopocThio 3.6 km/c. Macca snexkrpona m, = 9,1*10™ kr, 3apsan

3neKTpoHa go=—1,6%10"" K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 am
4) 3.6 MKkM

OIIK-1.V.1

81

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

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

OIIK-1.3.1

82

yKa)KI/ITe, YTO OoNpCACIACT INTaBHOC KBAHTOBOC YHCJIO n?

1) OHepreTuyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTa UMITYJIbCA SJICKTPOHA B 33JJAHHOM HAIPaBJICHUN

OIIK-1.3.1

&3

Ykaxure, 4TO ONpeeisieT MarHUTHOE KBAHTOBOE YHUCIIO M?

1) OpOuTanbHBIM MEXaHUYECKUIA MOMEHT 3JICKTPOHA B aTOME

2) DHepruo cTalliOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITyJIbCa 3JIEKTPOHA B 33JJAHHOM HAIPaBICHUN
4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1

84

B dgectp koro Ha3BaH 3P QeKT pacuienIeHns] ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM 10JI€e?

1) DitHmreitna u e Xaaca
2) llITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1

85

Kak Ha3pIBaIOT IMHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO pacceianus C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0omiero cBera?

1) OpanxeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHMCTUYECKUMH CITYyTHUKAMHU

OIIK-1.3.1

86

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBON (DYHKIIUH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI

2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE
BBIP@)KEHHE PABHO IJIOTHOCTH BEPOSTHOCTH OOHAPYKEHHSI YACTHIIBI.

3) BonHoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E

OIIK-1.3.1




bporna
4) BonHoBas GpyHKUUS MpeACTaBIIET COOON KHHEMATHUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.

87

BriGepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIPEIEICHHOCTEH
Ieiizenbepra:

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

OIIK-1.3.1

88

VYkaxkuTe, Kakue 4acTUIIbI ABISAIOTCA (hepMUOHAMHU:

1) DnekTpuyecku 3apsiKEHHbIC YACTHUIIBI.

2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuiisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUuyecKHU 3apsKEHHBIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

89

Kaxk nHa3biBaeTcs TBEpi0€ TENO, y KOTOPOTO BaJICHTHAs! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3aMnpeleHHON 30HbI BEJIMKA IO CPABHEHUIO C YHEPTUEH TEIIIOBOTO
JIBYDKCHMA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.1

90

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) ﬂ)I(*C
2) Hx/c
3) Jix/m
4) /3B

OIIK-1.3.1

91

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENEIEHHOCTEN
IeiizenOepra asist SHEPTrUM YaCTUIBI M BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW YHEprueu?

1) Oneprus npsMo NponopLUOHAIbHA BPEMEHU

2) Dueprus o0OpaTHO MPOMOPLHUOHATIHLHA BPEMEHU

3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yewm Oosbliie HEOMIPEACICHHOCTh YHEPTUH, TEM MEHBIIIC
HEOIPEJICIEHHOCTh BPEMEHH

OIIK-1.B.1

92

Kak Ha3piBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) Bo30OyxaeHHOe cocTOsTHUE
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsIHUE

OIIK-1.3.1




93 | B uem 3axmmouaercs TyHHENbHBIH 3P HeKT? OIIK-1.3.1

1) B BoIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
MIEPUONYECKOM IIOTEHLIATIE

2) B xopnycKyJIsIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU
IIPOXO0KJIECHUHU €T0 YepPe3 y3K0e OTBEPCTUE

3) B HaxoxJIeHuu 4acTUIlbl Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJHOBPEMEHHO

4) B npoxoxaeHUN MUKpPOYACTUIIBI Yepe3 MOTeHINAIbHBIN Oapbep,
KOTI'J]a SHEPrHsl YaCTULbl MEHBIIIE BBICOTHI ATOT0 Oapbepa

94 Kaxkue moaBmKHble YaCTUILBI MM KBa3U4acTUILI ABIITFoTC HOocuTeirsimu | OITK-1.3.1
3apsja B MOTYIPOBOHUKAX?

1) DnekTpoHbI

2) IIpotoHnbl

3) DneKTpOHBI U IBIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PAObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIMX J3Tambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Mmartepuasa. HasHaueHHe COBpPEeMEHHOW JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALHIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH Mblcau. B ydyeOHOM mponecce JIeKIus BBIIOIHAET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOjeMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIUHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00yUYarOIUMUCS JIEKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWUH, YPOBEHb
KOTOPBIX OIPEIEIISECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEINOIaBaTEIIEM;

— pa3BuUTHE NPOPECCUOHATBHO-JIENOBBIX  KAauecTB, JIOOBM K TMpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIILIJIEHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO IS CAMOCTOSTEIHHOW pabOTHI;




— IOJIy4CHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJMDKaMIINE TO/bI;

— HayyuTbhCs METOJMYECKH oOpabarbiBaTh MaTepuas (BBIACIATH TJABHBIC MBICTH H
IIOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKaXx);

— TOJIyuYeHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHIA.

JIeKUMOHHBI MaTepHUall MOXET COIPOBOXKIATbCA JEMOHCTpalUed CIIaWI0B W
UCIOJIb30BAHUEM DA3aTOYHOIO MaTepuaja IpH NPOBEAECHUM KOPOTKHX JHUCKycCHHl 00
0COOEHHOCTSAX MPUMEHEHHS OTJCIBHBIX TEMATHK 10 TUCLMITIIMHE.

11.2. Meronnveckue ykasaHus Ui OOYYalOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JTUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIlUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUIeHue, pa3BUTHE U JAETaln3alusl TEOPEeTHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxaplidi CTYACHT B COOTBETCTBUU C pabodeid mporpaMMoi o
mucruminae Dusnka JOMKEH BBHITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KaXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIabopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeIIbHO PaCIHCAThCS.

B naGopaTtopuio CTyIEHTHl [OJKEH NPUXOIUTH MOATOTOBJICHHBIMHU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHE PAOOTHI M TEOPETHYECKHE CBEACHHS W3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BhITyCKaeMbIe Kadeapoid.

BomonusaTe paboTy CTyIEHTY pa3peluaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSTUTHCS, YTO CTYACHT TOHUMAET:

— Kakue SIBJIICHUS OH OyJeT HaOII0AaTh U HCCIICIOBATh;

— Kakas LeJb epe]] HUM MTOCTaBJIeHa;

— KakuMH# MpUOOpaMH U KaK BeIyTCS U3MEPEHUS;

—  Kak CJeayeT MPOBOJUTH IKCIICPUMEHT.

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHale.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP




nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MocoOueM; (GaMiins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHULMAIbI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE MpubOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
WU3MEPEHUIl; 1aTa U MOAMKCH CTyICHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JMILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBAaHNE UX B
KOHIIE 3aHSTHS HAYHUCTO HE PEKOMEHIYETCS; 3TO HEHYKHas TpaTa BPEMEHH U BO3MOXKHOCTH
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JCWCTBUTEIHHO BBIMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUJII MPOTOKOJ.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEP
¥ Ha3BaHWE CIIEeAYIoMIeH J1abopaTOpHOU pabOTHLI.

Crpykrypa u dopma oTdera 0 1adoparopHoil pabore
OT4eT TOKEH COJIEPIKATh CIICIYIOIINE Pa3ICibl:
1. Lenb paboTHI.

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 BHIA HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCIICPUMEHT H MEPEUUCIUTh U3MEPUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. Paboune popmyIbl.

PabGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HEMOCPEACTBEHHO
NPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn ¥ IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM pazfielie IPUBOAUTh HE HYXKHO.
@opMynbl A1 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUH B 9TOM Pa3zAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUIN U BEIYUCIICHUH.

B 3TOM pa3nene 0OT4YeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJACTABIATh B BHIC HATVIAIHBIX Taomui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeTr peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B OTOM pasllene.

5. Tlpumepsl BEIYUCICHHM.

B sTOM paznene oTdera JOMKHBI OBITH TPUBEACHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
KaKI0M paboueit popmyne. He Hy)XHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JIOCTAaTOYHO
OJIHOTO TIpUMeEpa MO KaXIoi dopMmyiie. DTOT paszen HYXKeH IS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.



6. Brwrunciienne NOrpenrHoCTew.

B »TOoM pazmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISIUCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXKJ10M U3 HUX.

DTOT pas3fien OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HactosmeM mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM TE€M€ M H3JIOKUTh MaTepHuall Mo
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCyHKH pa3MeNiaroTcs B TEKCTe, a Oomnbiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
NPOHYMEpPOBAHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTE€ oOTdera. | 'padukum 00s3aTeNbHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEIMYMHA M B KaKWX E€JIMHUIAX BJOJIb Hee OTKJIambpiBaeTcs. Ha camMux ocsiX HOIDKHBI OBITH
HAHECEHBI TOJBKO Y37l KOOPAWHATHOW CceTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOINCHIBATH
Ha ocsx He cienyer. Ha rpaduk o0s3aTenbHO HAHOCSTCS BCE DKCIIEPHUMEHTAIBHBIC TOYKH, H
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OAHOW WM HECKONBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OxoHUaTeNbHBIE PE3YIBTATHI, UX 00CYKICHUE, BHIBOIBI.

B »sTOoM pazgene oTtueTa HYXKHO TOABECTH MTOT TNpojeiIaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTYYCHBI BEJIMUUHBI, U C KAKUMHU [TOTPEIHOCTSIMH.

Ecnu n3MepeHus mpoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIATh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEE,
ynooHee.

Ecnu u3BecTHO TabiMYHOE 3HAYEHME W3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha OINbITE 3HAUCHHEM M J1aTh apIyMEHTHPOBAHHOE 3aKJIIOUYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOM K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpebGoBanus k opopmiIeHHIO OTYETa 0 JabOPaTOPHOU paboTe

Otuet no naboparopHoi paboTe JOKEH BBIMOIHATHCS Ha JHucTax ¢opmara A4. 3anucu
Ha JINCTaX BEIYTCS TOJBKO, ¢ OAHOM cTOpoHbl. 1o Kpasm nucTa goKHA 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 IOJIe HYKHO JIMIIb IIOCTAaBUTh HOMEp CTpPaHMILIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif mucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 33 BCE «3aMMCTBOBAaHHBIE» OIIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMynaM, KOTopble Bbl MOACMOTpenu y KOro-To, a He BBIBEIH CaMHu.




Jlyamie cnpocuth mpemnomaBatenss. OH TOJCKaXeT WIM MPOBEPUT, NpaBUIBLHO JH y Bac
MOJTYYUIIOCh.

TurynbHbIN MHCT pabOTHI MOXKET OBITH HAMKMCAH OT PYKW WJIM HarleuyaTaH Ha MPUHTEpE.
DJIEKTpOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxoauTcs Ha cairte ['Y Alla.

MeToauveckie YyKa3aHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. Kone6anus u BosnHbl. MonekynsipHas ¢usuka. JlabopaTopHbI NpakTUKyM

//MM.M. Kosanenko, H.II. JlaBpockas, H.H. JlutBunoma, I'.JI. Ilmexorkunua, JI.E.

[Torapes, B.K. ITpwmmnxko, FO.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

2. DmnextpuyectBo W MarHetusM. Jlabopatopubiii npaktukym // A.B. Komeuibios, E.H.
Kotnukos, H.II. JlaBpoBckasa, FO.A. Hosukoma, B.K. Ilpuwmunko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

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

4. Bonnoas ontuka. YueOHo-meToanueckoe nocodoue // E.H. Kotnukos, FO.A. HoBukoga,
I'.B. Tepemenko. CITOI'VAIIL, 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibioB, E.H. Kotnukos, WN.I1. Kpekrynosa, H.I1. JlaBpoBckas,
O.A. HoBukosa, /[I.A. ITonos, B.K. Ilpuwmnko, I'.B. Tepemenko, FO.H. I{apes, b.D.
Mudppun. CIIGI'YAIL 2021.90 c.

11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboTbl

B xone BBIOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTH.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs Gpopmupyercs
neniecooOpa3Hoe IMIaHUPOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00yJarOIIUXCsl, SBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILIHHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).

11.4. MeTonuueckne yKa3zaHWsl Ui OOYYalOIMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCHUIUIMHBL. TeKymuii KOHTpPOJIb OCYLIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKH KOHTPOJIBHBIX MEpOIPHUATUN W CPOKM MOJBEACHUS UTOTOB OTOOpa)KaloTCs B pabOuMX
yueOHBIX MIaHax Ha cemectp. OOydvamomuiics MOMKEH BBIMOJIHUTH BCE KOHTPOJBHBIC
MCpOonpuUATHA, NIPECAYCMOTPCHHBIC HA I[aHHBII\/JI CCMCECTP, IMOCJIC YCT0 NPCOJAABATCIIb ITPOCTABJIACT
OayIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTAMU 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.



OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U o0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHJI OLEHKY B Oauiax He HIKE MHHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpenojaBaTeieM [0 JaHHOMY MEPOIIPHSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYMHBI, OTKa3a, OOy4aroIlerocss OT OTBETOB HA 3aHATUSAX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIHLHOTO
BBINOJIHEHHUS] KOHTPOJIbHBIX, J1A00PATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYIIECTBIATHCS HA
UH/IMBUYQJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyJaroIMXCs CIIy’KaT OCHOBOM AJIs
POMEXYTOUYHOW aTTECTAIMM: MOJYyYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JONYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYAEHTY HEOOXOMMO c/IaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHUTH
TECTUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«yZIOBJIETBOPUTENLHO». B ciydyae HEBBIOJHEHHS BBIIIEU3I0KEHHOIO CTYAEHT, IIPU YCHEIITHOM
NPOXOXKJICHUN MPOMEKYTOUHOM aTTeCTAllM, HE MOXKET IMOJYYHTh ATTECTA[HOHHYIO OIICHKY
BBIIIE «YJJOBJICTBOPUTEIBHO.

11.5. MeTtonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUYHOM
aTTeCTallHH.

[Tlpomexxyrounast  arrectanus  OOy4alONIMXCS  NpeXycMaTpuBaeT  OLCHHWBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opma OICHKM 3HAHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
U3yUYeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
NPUMEHATh WX JUIS PEHICHUs NMPAaKTUYEeCKHX 3afad. JK3aMeH, KaK IPaBUIIO, MPOBOJHUTCS B
IepuoJl SK3aMECHAIMOHHOW CECCMM M 3aBepIlaeTcs] aTTECTAIlMOHHON OIICHKOH «OTIMYHOY,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHON.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
00yJaroIMMCs MTPHU U3YYECHUH AMCHHUIUIMHBL, IPH BBIOJIHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIEIOBATENBCKUX PaOOT U MPOXOKICHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIMYHOY, «XOPOLIOY», KyJOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHOY.

JuddepeHurpoBaHHbINA 3a4eT/3K3aMEH MOKET HMPOXOJUTHh B BUJAE YCTHOTO ONpPOCa WU
tectupoBanus. OCHOBaHHEM IS JIOMTyCKa K MPOMEKYTOYHOM aTTeCTaluy SBIISETCS YCIICITHOE
HPOXOXK/ICHHE 00YJaIOINMCSI TEKYIIEr0 KOHTPOJIS YCIIEBAeMOCTH.

Kpurepun onennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIMYHO»: YpPOBEHb OCBOCHHMS KOMIIETCHIMH «BBICOKHID». KommereHunmn
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PEIICHHIO KaK THUIOBBIX, TaK M HECTAHIAPTHBIX TBOPYECKHUX 3agaHuil. JleMOHCTpHpyeTCs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0poIIO»: YPOBCHb OCBOCHHUSI KOMIICTEHIIMN «IIPOABUHYTHINY. KoMnereHnmn
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
NPUMEHSIOTCS K PELICHUIO THUIOBBIX 3agaHuil. JleMOHCTpHpyeTCcs IOCTaTOYHBIH ypPOBEHb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yIOBJIETBOPUTEIBHO». YPOBCHb OCBOCHUS KOMIICTCHIIMH <«IIOPOTOBBIN.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAaHHH. YMeEHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITEIbHOCTH MPAKTHYECKOTO 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.
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