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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpuara IO HampaBlIeHHIO NOAroToBku / crnenuanbHoctd 09.03.01
«VH(popMaTHKa U BBIYMCIUTENbHAsA TEXHUKA» HaNpaBiIeHHOCTH «KOMIBIOTEpHBIE TEXHOJIOTHH,
CHCTEMBI U ceTu». JucruminHa peanuzyercs kapeapoi «Ne3y.

JlucuuiuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUH:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/bl MATEMAaTUYECKOTO aHAJIN3a U MOJCINPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMA B TPOPECCUOHATIBHOMN 1EATEIEHOCTI

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

[IporpaMMoil IHUCHUIIMHBI HPEIYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalys B popMe 3K3aMeHa.

OOmiast TPyAOEMKOCTh OCBOCHHUS JMUCHUIUIMHBI COCTABISET 7 3a4eTHBIX €AMHHUI, 252
yaca.

SI3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUThb U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;
- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUTUIHMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON 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. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna)

Konx u HanmenoBanue

KOI[ 1 HAUMCHOBAHHC MHAHUKATOPaA

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

Ob6memnpodeccnoHanbHBIE

KOMIICTCHIIMU

1 0OIIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHIECKOTO
aHaIM3a u
MOJICITUPOBAHMSI,
TEOPETUIECKOTO U
AKCIEPUMEHTATIHHOTO
HUCCIICA0BAaHUA B
npodeccuoHaIbHON
ACATCIIbHOCTHU

OIIK-1.VY.1 ymeTh pemaTh CTaHIAPTHBIE
npodecCuoHaNBHBIC 3a/1a4H C
NPUMEHEHHEM €CTECTBCHHOHAYYHBIX H
00I1e-MHKEHEPHBIX 3HAHUN, METOJIOB
MaTeMaTHYECKOTO aHAIIN3a U
MOJICTTUPOBAHUS

OIIK-1.B.1 BiageTs HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTATLHOTO
HACCIIENOBAHUA OOBEKTOB
po(heCcCHOHAILHOM e TEIIbHOCTH

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

Bita yueSriofi paGors: Beero TpyloeMKOCTb 110 ceMecTpam
Nel Ne2
1 2 3 4
Obwan mpyooemKkocmay OUCUUNTIUHDL, 7/252 3/ 108 4/ 144
3E/ (uac)




U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 20 8 12
B TOM YHUCJIC:
nexuuu (JI), (gac) 8 4 4
npakTuueckue/cemunapckue 3anatus (113), 4 4
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 8 4 4
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 223 100 123
Buo npomesxicymounoit ammecmayuu: 3adet, | Huddod.
mudd. 3auer, sx3ameH (3auer, Judd. 3aq, 3au., Hudd. 3au. OK3.
DK3.%*%*) OK3.

*x

IIpumMeuaHue: kaHaUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHve TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3ziesiaM 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) (IJ{IaIZ) (III(;;[) ((SIECC)
Cemectp 1
Pa3pnen 1. Mexanuka. 2 2 34
Pasgen 2. Konebanus 1 BOJHEL 1 1 33
Paznen 3. DnexrpuyecTBo. 1 1 33
Uroro B cemectpe]| 4 4 100
Cemectp 2
Paznen 4. DnexrpoanHamMuka 2 1 1 41
Pa3nen 5. BoaHoBast U KBaHTOBAsI OIITHKA 1 1 2 41
Paznen 6. KBanroBas usnka 1 2 1 41
Hroro B cemectpe: 4 4 4 123
Hroro 8 4 8 0 223

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. Mexanuka.

Kunematuka nBuxkeHuss MarepuanbHo Touku. Ilyte wu
nepememienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenbHOe YyckopeHus. [locTynarenbHoe M BpalaTeIbHOE
nBrkeHne. OCHOBHAs 3aj1a4ya KUHEMAaTUKHA MAaTepUaIbHON TOUKH.
CBs13p JMHEMHBIX M YIVIOBBIX BEIMYMH IIPU BpallaTeIbHOM
JIBUYKECHUH.




WNuepumanbHpie  cucteMbl  orcuera. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH AUHAMHKU - 3ak0oHBI HbroToHa. OcHOBHAd 3amaua
JUHAMHUKU MaTepUaibHOM TOUYKM. HemHepruanbHbIE CHCTEMBI
orcuera. Cuibl MHEPIUU. 3aKOH COXpaHEHHs uMityibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTa W MOIIHOCTh. KuHeTndeckass sHEprus.
3aMKHYThIE U HE3aMKHYThIE cucTeMbl. [loTeHInanbHas 3Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUAIBHON SHEPrUe W TMoJieM
KOHCEPBAaTUBHBIX CHJ. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIUU.

MoOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTAa HUMIYyJbca. MOMEHT HMIyJbca
TBEPAOr0 Te€Ja OTHOCUTEIbHO HEMOABMKHOU OCH. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE JMHAMHUKU BpAIIATEIBLHOTO
JIBUYKEHHUS TBEPIOTO Tena. Kunernueckas SHEpIUst
Bpaumjaromerocs TtBepaoro tena. llocrymartsl - crnienManbHOU
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JIIUHBI
crepxkHs. OCHOBBI PENATUBUCTCKON MexaHMKU. VHTepBai, ero
WHBAapUAHTHOCTb.  PenstuBucTckuii  mMmmynasc.  OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AMHaMuKH. KnHeTnueckast sHeprus
pensTuBUCTCKOM yacTuibl. CBA3b Macchl W 3Hepruu. CBs3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHIIBL.

Pazgen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AQHTapMOHUYECKUI OCLIUJLISATOP
(MaTeMaTHYECKUN MasATHHUK, (U3MUECKHN MasTHUK, KoJeOaHUs
nox jaeWictBueM ympyrod cuibl). CrnokeHue KoseOaHUH.
Hudbdepennmanbaoe  ypaBHeHue  konebanuil. CBOOOIHBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX TMPOIECCOB (IUIOCKUE W ChEepHUIECKue
BoiHbI). BonHoBoe ypaBHenue. llpuHIuMn cynepno3uiuu.
Oneprusi BosHbL. [loTOk »sHeprun. HHTEHCUBHOCTH BOJIHBI.
Crosiuast BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

DJIEKTPHYECTBO.

OnekTpuyeckui  3apsa. CBOMCTBa 3JIEKTPUYECKOrO 3apsija.
B3aumoneiicTBue 3IIEKTPUYECKUX 3apsJ0oB B BaKyyMe. 3aKOH
Kymnomna. DJIEKTPOCTATUYECKOE noJie. HanpsbkeHHocTh
NIeKTpocTatndeckoro  moms.  [lpuHmmMnm — cymeprosuuuu.
DNeKTpUYeCcKuii aumnosib. PaboTa CHII  3IEKTPOCTATUYECKOTO
nonsa. TeopemMa O IUPKYISIUM BEKTOpAa HANPSKEHHOCTH.
[ToTeHIManbHOCTH 3JIEKTpOCTaTHYECKOTO noJis. HanpskeHHOCTh
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJI, CBA3b MEXIY HUMH.
Teopema ["aycca ajist 3JIEKTPOCTATUUECKOTO TMOJIS B BAKyyMe.
OnexkTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
[Tonspuzanus audnexkTpukoB. CBOOOAHbIE U CBA3AHHbBIC 3aPS/IbI.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnekTpudeckas
MPOHMUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IIOJISL B JIUDJIEKTPHUKE.
[Tone BHYTpH MPOBOJHUKA.

DNEKTPOEMKOCTb. Kongaencaropsr. OHeprus CUCTEMBI
3JIEKTPUYECKUX 3apsAA0B. DHEPrus 3apsyKEHHOIO IPOBOJHUKA.
OO0bemMHas IIIOTHOCTb SHEPTUU JIEKTPUUECKOTO MOJIA.




DJIEKTPUYECKUN TOK. DJEKTPOJABIOKYIIAs cuia. 3akoHbl Oma u
Jlxoyns-Jlenna B MHTErpajibHON U 1uddepeHanbHoi popmax.

Pazgen 4.

DIeKTPOAMHAMMKA.

3akoH buo-CaBapa-Jlannaca. Ilome coneHomaa u TOpOMAA.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BeulecTBe. HamarumueHHocTs. MaruurHas BOCIIPUMMYHMBOCTD.
MarnunTtHas npoHunaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
LHUPKYJSLIUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO TIOJIS.

3akon ®Papazes. [lpaBuno Jlenma. Camounnykuus. B3aumuas
uHAyKIUs. OObeMHasi IUIOTHOCTb 3HEPrUM MAarHUTHOTO TOJIS.
Cucrema ypaBHeHuil MakcBenna. MarepuainbHble ypaBHEHHUS.

Pasnen 5.

Bo/1HOBasi 1 KBaHTOBAsl ONTHKA.

[Inockue MOHOXpPOMATUYECKHE DIIEKTPOMATHUTHBIE  BOJIHBI.
CBolicTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiitHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpPaKEHHs cBeTa. AOCONIOTHBIH
MOKa3aTelib MPETOMJIICHUS. HNuTepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
Judpakimonnas pemerka. Ilonapuzanus cBera. 3aKkoH
Mauoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KanroBast runore3a u ¢opmyna Ilnanka. KBantoBas omnTHka.
dotordpdexr, ombiTel CroneroBa. dortonsl. [laBieHHe cBerta.
KopnyckyssipHo-BosiHOBOH ayanusMm. Dddext KomnToHa.

Pazgen 6.

KBanToBas ¢puszuka.

Teopuss bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
@dazoBasg W TpynmnoBas CKOPOCTU BOJH J¢ bpoiing. BomHoBo#
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoilns.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
ee OCHOBHbIE cBo¥cTBa. OmepaTtopbl (U3NYECKUX BEIHYHUH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpemuurepa,
KBaHTOBBIE COCTOSIHMSI. KBaHTOBBIE ypaBHEHUS JIBUKEHUS.
CBoOomnasa yactura. Yactuma B OECKOHEYHOW IMOTEHIIMAIbHON
sme. KpantoBwiii ocummisitop. HyneBast sHeprusi, HyJeBbie
koneOanus. I[lpoxoxkaeHne wYacTHIBI 4Yepe3 MOTEHIHAIbHbII
6apnep. TynHenbHbIH 3¢ peKT.

ATOM BOJOpOJa B KBAHTOBOW MexaHuWKe. KBaHTOBbIE umMCIIA.
OpOuTanbHBIE ~ MEXaHMYECKMH M MarHUTHBIE ~ MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOE TMPOMAarHUTHOE OTHOIICHUE.
Oneir Hlrepua u T'epnaxa. Cnue  2nextpoHa. [IpuHnun
TOKIECTBEHHOCTH MHUKpouacTul. DepmMuoHsl U  OO30HBI
CuMMeTpusi BOJIHOBOW (PYHKIIMH CHCTEMBI OAMHAKOBBIX YACTHII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW  CHCTEMBI
aneMeHnToB J[.MI. MenneneeBa. DHEPreTUUECKUN CIIEKTP aTOMOB
1 MoJiekyJl. [Ipupoaa XuMU4eCKoil CBA3M.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
Tembl MpakTHYECKUX 3aHATUNA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYTOEMKOCTh




W3 Hux No
No | Tembr npaktrdeckux | ®OpMbI IPaKTUUYECKUX | TpPyIOEMKOCTb, |IPaAKTUYECKOM [pa3iesia
/11 3aHATAR 3aHATAN (gac) MOJATOTOBKH, | JUCIIUIT
(dac) JINHBI
Cemectp 2
1 Nunykus Pemntenue 3agau 1 4
MarHATHOTO ITOJIS.
CuJbl B MAarHUTHBIX
TTOJISIX
2 Wntepdepennms, Pemenue 3anau 1 5
nudpakiuys,
TOJISIPU3AITUS
3 ATOM BomOpoOAA. Pemrenue 3agau 1 6
IToctynatel bopa
4 YpaBHeHue Pemrenue 3agau 1 6
[[Ipenunrepa.
IloTenumanbHbIC
6apbephl
Bcero 4
4.4. JlabopaTopHBbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUI U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
W3 Hux Ne
Ne HaumenoBanne mabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWI
(gac) JIUHBI
Cemectp 1
1 | Masarauk MakcBenia 2 1
2 | OnpeneneHre CKOPOCTH 3BYKa B BO3AyXeE 1 2
3 | OnpeneneHue 3JIeKTPOEMKOCTH KOHJEHCATOpa 1 3
Cemectp 2
4 | OnpeneneHue ropu30HTAILHON 1 4
COCTaBJISIONICH HAMPSKEHHOCTH MAarHUTHOTO
moJist 3emMiun
5 | Konsna HeroTona 2 5
6 | OnpeneneHyne LIMPUHBI 3alPELICHHON 30HbBI 1 6
TTOJTYITPOBOTHUKA
Bcero 8

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronXxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMoCTOATEIBHOM paboThI U €€ TPYJO0EMKOCTh




Bu camocTosTensHoi paboTs BSIZEO’ Cemectp 1, yac Cemectp 2, ac
I 2 3 4

N3ydeHne TeopeTuuecKoro Mmarepuaa 56 25 31
muciruinael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO 56 25 31
ycrieBaemoctH (TKVY)
KonTponsHabie padoTtsl 3a0unnkoB (KP3) 55 25 30
[TonroroBka K MPOMEKYTOYHON 56 25 31
arrecranuu (ITA)

Bcero: | 223 100 123

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAIOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-METOAMYECKNE MaTepHallbl sl 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.
Ta6mmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komimuectso
SK3EMILTSPOB B
UI%E“;E% ec bubnmorpaduueckas ccpuika 61/1?;?;:“
AIIEKTPOHHBIX
AK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Beicmiee oOpazoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHBI : yueOHoe nocobue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. BonHOBBIE MTpoOIIECCHI.

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.

E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 266 c.

https://znanium.com/catalog/ | Upomos, 1. E. ®dusnka makpocucrtem.
product/1093057 OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
Jlabopartopus 3nanui, 2020. — 210 c.

https://znanium.com/catalog/ | Uponos, U. E. DnexTpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 12-e uzn. - Mockaa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.




E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

https://znanium.com/catalog/
product/1984908

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Mpoos.
- 14-e u3. - Mockaa : JlJaboparopust 3HaHHIH,
2021.-434c.

https://e.lanbook.com/book/1

42380

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe nmocobue: B 3 Tomax / U. B.
CagenbeB. - 16-¢ usn., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.
MonexynsapHuas ¢pusuka - 2020.

https://e.lanbook.com/book/1

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Puzuka aTOMHOIO
siipa U 3JeMeHTapHbIX yactul - 2019. - 320
c

https://e.lanbook.com/book/1

15197

Crpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 kH. Kaura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - Mocksa: U3narensctBo FOpaiir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aiis 6akanaBpoB / b. B.
bonpapes, H. I1. Kanamnukos, I'. I'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
HOpaiir, 2019. - 441 c.

https://znanium.com/catalog/
product/1094750

Kann, K. b. Kypc o0rieit ¢pusuku : yuebHOE
nocobue / K. b. Kanan. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazoHnos, A. b. Snepnas pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3J., uchp. u 1o1m. - Mocksa : M3aaTenbcTBO
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215

Cazonos, A. b. fAnepnas ¢pusuka n
no3umerpus. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J0o1. -
Mockga : U3narensctBo FOpaiit, 2020. - 98
c.




7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTh «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaunmenoBanue

https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢dusuka

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHAIa «Y ClIeXu
¢usnueckux Hayk», OU3NYeCcKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BEpCHsl )KypHaia «3a HayKy»
physics/

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
oOpa3zoBaHHE

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'VAII

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

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO 0OecIieueHus

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE
[Tepeyens WMCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )




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 00y4YeHHUs, CITy>Kallye I IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTpOHHBIN 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,
ayauropus Ne31-046

VYueOHas 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, OIID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius mnockux 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 ayauTopusi AJisl IPaKTUUECKUX 3aHATHI, 196135, r. CaHkrt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
TPYINIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO Tacremno, a. 15,
KOHTPOJISI M IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; 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;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepennrpoBanHbIii 3a4éT CHmcoK BOIIPOCOB;
TecTsr;
3amaun.




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-0auibHas IIKajIa PAKTCP bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeIi0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIUATM3HUPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOM JEsITENIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.

«XOPOLLIO
«3AuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeE€T CUCTEMOH CENMaIN3UPOBAHHBIX NOHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOTO
MarepHara;

— JIOTyCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYTUPYET BBIBOJIOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist sKx3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) 15l FIK3aMeHa 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 HampaplieHne cuiibl Ammepa? OIIK-1.3.1
4 Paccuuraiite, yueMy paBHa BeaM4yMHa MarHUTHoro mnoisiga B wnentpe | OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.




PaccuuraiiTe MarHuTHYIO MHIYKIMIO Ha OCH JUIMHHOTO COJIEHOHWA,
conepkamiero 10 BUTKOB HA CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
CeplIeUHUK ¢ mpoHulaemMoctbio | = 100, ecnu mo HEMY MPOXOIUT TOK
cuioin 2 A.

OIIK-1.V.1

PaccuuTaiite mIOTHOCTH HAMOTKH TOPOWAA, HEOOXOIUMYIO, YTOOBI
Mpu Cui€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTo.

OIIK-1.B.1

OneHuTe CUTYyalMio: B MArHUTHOE TI0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
BJICTAIOT IIPOTOH U JJIEKTPOH. byNyT M OTIIMYATHCS UX TPACKTOPUH, U
€CJIM J1a, TO KaKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

OIIK-1.B.1

Onpenenure, KakoM 3aps]i HECET dJEMEHTapHas 4YacTHIA, €CJIM OHa,
JIBUTAsICh CO CKOPOCThI0O | MMm/C B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna senmuunoi 0.16 nH.

OIIK-1.B.1

B dem cocTouT siBJIeHHE 3JIEKTPOMAarHUTHOW MHAYKIUN?

OIIK-1.3.1

[Ipoananuzupyiite Benuunny 2/1C, BOSHUKAIOILYIO B KOJbIIE, KOTOPOE
BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM
10 cM HaxoauTcsd B MarHUTHOM mnoisie ¢ maaykuumed 50 mTn. Otser
3anumuTe B MB.

OIIK-1.V.1

11

JlaiiTe onpeneneHns: AMaMarHeTUKAaM U TapaMarHeTUKaM.

OIIK-1.3.1

12

Kaxkue BemecTBa Ha3bpIBatoTCs peppoMarHeTHKamMu?

OIIK-1.3.1

13

UTto Ha3bIBaIOT KO3PLUUTUBHON CUIION?

OIIK-1.3.1

14

Onpenenure, KaKas dHEPrUs 3aKIOYEHA B KAaTYIIKE WHAYKTUBHOCTBIO
100 MI'a ¢ Tokom cwmitoit 0.2 A. OTBeT naiite B MJIK.

OIIK-1.V.1

15

UTo Ha3bIBAETCS JIEKTPOMATHUTHON BOITHOM?

OIIK-1.3.1

16

Kak B3aMMHO OpHMEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
HANPSDKEHHOCTH DJIEKTPUYECKOTO TIOJIsl, MAarHUTHOW HMHIYKIUU H
CKOPOCTH BOJIHBI?

OIIK-1.3.1

17

ChopmynupyiTe 3aKOH OTpaKeHHS CBETA.

OIIK-1.3.1

18

[Ipoananu3upyiiTe, Te CBET IBUKETCS OBICTpee — B anMase (n = 2.42)
niu B Boze (n = 1.33). Bo ckonbko pa3 pa3nnyaroTcs CKOPOCTH CBETA B
JIaHHBIX cpenax?

OIIK-1.B.1

19

Ouenute cuTyalMio: JIyd CBETa MAaJacT Ha TIPaHULy pazlena JIBYX
BemectB noa yriiom 30°. Ilokazarenb mpeaomiieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPAKEHHBIN U MPETOMIICHHBIN JIy4u
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu na, ompenenute
[I0Ka3aTeNb NPEIOMIIEHHS BTOPOI Cpebl.

OIIK-1.B.1

20

UYro Ha3wBatoT uHTEpdEpeHIuei ceera?

OIIK-1.3.1

21

Onumure, B 4eM pas3InyUe MEXAY I€OMETPUYECKONW M ONTHYECKOU
Pa3HOCTBIO XOJa CBETOBBIX JIyUEH.

OIIK-1.V.1

22

[Ipemnoxxure TeopeTHueckoe OOOCHOBAHUE HANUYUS — PaTyKHON
OKPAacKH y TOHKUX IJIEHOK (pa3JIuTOe Ha MOBEPXHOCTH BOJIBI Macio,

MBUIbHBIE ITy3BIPH U T.I1.).

OIIK-1.B.1

23

Urto Takoe mumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOIIO/ICHUS TUCTICPCHH.

OIIK-1.3.1

24

[Ipoananu3upyiiTte, Kakol HaWOOJBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500

OIIK-1.B.1




MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JTMHOW BOHBI 500
HM?

25 Yemy paBHa paszHOCTh (a3 AByX CBETOBBIX BOJH, mpu koTopoiu | OIIK-1.3.1
Ha0JI01aeTCsl MUHUMYM MHTEHCUBHOCTHU?

26 [ImockomosiApu30BaHHBIA CBET TMajaaer Ha aHainuzatop Tak, uto | OIIK-1.V.1
IJIOCKOCTh MOJsipu3aiuu  coctaBisieT yroa 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTH CBETa B
yYKa3aHHOM ciry4ae?

27 Uro Takoe abCOIMIOTHO YepHOE TesI0? OIIK-1.3.1

28 Bo ckonbko pa3 M3MEHUTCA MOTOK 3HEprur oT HUTH HakaiuBanus | OINK-1.V.1
JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOocHyiiTe Baml OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

29 Pacnionoxxure crnenyromue cnekTpaibHble Kiaccel 3Be3n B nopsuake | OIIK-1.B.1
BO3pacTaHus a0COJIIOTHONW TeMIEPATyphI:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHUsS! aOCOIIOTHO YEPHOTO Tela.
OO0BsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

30 Yro HaswiBaeTcst BHEMTHUM (HoTOdPdekToM? OIIK-1.3.1

31 Mosker u BUAUMOE H3lIydeHue Bbi3BaTh (oTtodddext B mnactune uz | OITK-1.B.1
MeTasuia, pabora BbIXoga KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

32 OO0BsicHUTEe TPUYMHY BO3HHKHOBEHHS TOPMO3HOro pentreHoBckoro | OIIK-1.3.1
U3ITyYEHUS.

33 OO0BsicHuTe, Kak 3Heprus GOTOHA CBsA3aHA C AJIMHOW cBeToBOW BomHBL | OIIK-1.3.1
OOGocHyiiTe Ball OTBET.

34 ®dotoH ¢ anuHOM BoJMHBI A = 97,04 nim paccesuica Ha HenoasmxkHoM | OITK-1.B.1
anekTpoHe mon yrioMm 6 = 90°. Ilpennoxure crnocod ompeaeneHus
OTHOCUTENIbHOTO  W3MEHEHHUs  JUIMHBI  BOJHBI  (OTOHA  MIpH
KOMIITOHOBCKOM paccestHuu. PaccunTaiite ero BeJIMYMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast JyiMHA BOJIHBI paBHa 2,426 1iM.

35 Onwumute, 4ToO NpeCTaBisieT coboil atoM B pamkax moaenu Tomcona. | OIIK-1.3.1
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

36 AToM BOmOpOJIa HaXOAUTCS B OCHOBHOM cocTosinuu. Kakoi mmuuel | OIIK-1.B.1
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, UCMOJIb3Yys MOCTYNaThl bopa.

37 B dem coctout runotesa ne bponns? OIIK-1.3.1

38 OObsicHUTE, TpPU KaKUX YCIOBHAX MHKpodacTuubl mnpossisioT | OIIK-1.3.1
BOJIHOBbIE cBoMcTBa. [lpuBenuTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHII.

39 Byner nu mposiBIATH BONHOBBIE CBoicTBa (yrOoibHBIN Msu mpu | OIK-1.VY.1
MOMNaJlaHi B BOpOTa IIMpUHOW 7 M, ecnu macca msda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

40 KaxoB ¢hu3mvecknii CMbICIT BOTHOBOUM (GyHKIIUN? OIIK-1.3.1

41 B uem omnmume cranmoHapHoro M HecrauuoHapHoro ypasHeHus | OINIK-1.3.1
[Ipénunarepa?

42 Ouenure 10 TMOPAAKY BEJWYMHBI BpeMs ku3HU KkBaHToBoro | OIIK-1.B.1

COCTOSIHUSI, DHEprusi KOTOPOro XapaKTepU3yeTcs pPa3MbIBAHHEM




nopsinka AE = 0.1 5B.

43 MuxkpouacTuiia 3anepra B 0JHOMEPHOI oTeHIManpHoi ssme mupunoil | OIIK-1.B.1
/ ¢ 6eCKOHEYHBIMU CTE€HKaMH U HAXOJIUTCS B COCTOSIHUU C KBAHTOBBIM
yucioM n = /. IlokaxuTe, Kak ONpPEAEIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSATHOCTb OOHAPYKUTh MHUKPOUYACTHIy MaKCHMasbHa.

Haitgure ux B ykazaHHOM cilyyae.

44 CpaBHute quHYy BOJIHBI Ae bpoitns nna mapuka maccoit my, = 0,2 r u | OIIK-1.V.1
pOTOHA Maccolt m, = 1.67* 10", HMEFOIIIX 0IMHAKOBEIE CKOPOCTH V.

45 Kakum oOpazom »sHeprus «HyJeBbIX KosieOanuii» kBaHToBOrO | OIIK-1.B.1
FapMOHMYECKOI'O  OCIWJIISATOpa  CBSI3aHa € COOTHOILLEHUEM
HeonpeaeneHHocTel [ eizenoepra?

46 [TocunTaiiTe, CKONBKO 3JIEKTPOHOB MOXKET HaxoAuTbcsl B ocHOBHOM | OIIK-1.V.1
COCTOSTHMH B aTOME.

47 [locunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aToMe, y Koroporo ueiaukom | OIIK-1.V.1
3all0JIHEHa BHEIIHAS 2p-000J04Kka. ATOM Kakoro BeIIeCTBa HMEET
TaKyIO MEKTPOHHYIO KOH(PUTYpaAIHIO?

48 Kakum Moxer ObITh chnuH —4YacTHl, KoTopble onuckiBatorces | OINK-1.3.1
craructuko @epmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

49 OOpsicHUTE, YeM OTIMYaeTCsl XapakTep 3amoiHeHus coctosHuil | OIIK-1.3.1
KBAaHTOBOM CHCTEMBI (DepMHUOHAMU U OO30HAMM.

50 [Ipennoxute  Tteoperudeckoe  oOocHoBaHwe, kak  wu3MeHutcs | OITK-1.B.1
MPOBOJAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTbh UHAMUS — 3.

51 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO U3JIYy4YEHHUS. OIIK-1.B.1

52 OnuiyTe TpUHITUI PabOTHI Ja3epa 1Mo TPEXyPOBHEBOW CXEME. OIIK-1.3.1

53 Jlazep paboraeT moO TpexypoBHEBOW cxeme. DHeprust ocHoBHoro | OITK-1.V.1
coctosiaus E; = -8 3B, 3Heprus Bo30yXIEHHOTO cocTostHUS E, = -5
9B, sHeprus mertactabmibHOTO coctostHus E3;= -5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee u3yuyeHue.

54 Yemy paBHa MoOspHas TEIJIOEMKOCTb TBepAoro Tena, cornacHo | OIIK-1.3.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

55 OOBbsicHUTE, KaK KBaHTOBas TeOopus TerloeMKocTu TBepaoro tena | OIIK-1.V.1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

56 Kakas wactuma HaspiBaercss ¢onoHom? Kakum  kBantoBbsiM | OINIK-1.3.1
pacnpeesieHieM ONUChIBAaIOTCS (YOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
No /it [Tepedyens BonpocoB (3amav) 1yt 3aueta / nudd. 3auera Kon
WHINKATOpa
1 HazoBure npeameT u3yueHus: KHHEMATHKU. OIIK-1.3.1
2 JlaiiTe onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
3 Teno nBUXKETCS U3 COCTOSHUS MOKOS C TaHI'€HLMaabHbIM yckoperueM | OIIK-1.Y.1
a: = 4 M/’ M HOPMAIBHBIM YCKOpEHHeM a, = 3 m/c’. Haiimure
BEJIMUMHY MOJIHOTO YCKOPEHUS Tena a.
4 Haiite onpeneneHre abCONOTHO TBEPIOMY TEIy. OIIK-1.3.1
5 [Mpoanamm3upyiite oTnuuus cieayrommx ¢usndeckux wmoneneit: | OITK-1.B.1

abcomotHO TBEpHoe Teno (ATT) m marepuanvHas Touka. [IpuBenure
npuMep, B KOTOPOM OJHO M TO € TEJNO BBICTYMAaeT B KauecTBe
MaTtepuaiabHoi Touku U ATT.




6 Haiinute cBsS3p Mexay JuHEWHOM U yrioBod  ckopocThio | OINK-1.V.1
MaTepUAIbHON TOYKH.
7 [Ipoananusupyiite Xxapakrep npsMosHelHoro nswkeHus Tena 1o | OIIK-1.B.1
W3BECTHOMY 3aKOHY ABMkeHHUs X(t)=10+2%t+0,5*t"2 (m). Kakoii myTh
MpoMJIeT Teo 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyiTe MPUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX JIJISl PELICHUS 3a1a4u.
8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1
9 OOmscHUTE, KaK, COTJacHO BTOpoMy 3akoHy Heiorona, 3aBucut | OIIK-1.3.1
YCKOpPEHUE TeJla OT €r0 Macchl.
10 KameHb €XUT Ha IHE coCy/la, MOJHOCThIO Morpy€unbiii B Boay. Kak | OIIK-1.B.1
W3MEHUTCSl CHUJIa JaBJICHUS KaMHS Ha JIHO, €CIIM CBEpXY HaIUTh
KepocuH (KepOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBeET.
11 [IpuBeaure npumep, WUIIOCTPUPYIOLIUI JeiicTBUE TpeThero 3akoHa | OIIK-1.Y.1
HeroToHa.
12 HazoBure, kakoii w3 3akoHoB Kemmepa ycranaBmuBaer ¢opmy | OIIK-1.3.1
TPACKTOPHUH TUIAHET.
13 OueHuTe 3aBUCUMOCTh CHJIBI BCEMUpHOro TsaroreHuss ot Maccel | OIIK-1.B.1
B3aUMOJICHCTBYIOIIUX TeN W pacCcTOSHUA Mexny HumH. OOocHyMTe,
KaK M3MEHHUTCS CUja B3aUMHOTO TSITOTEHHUS JIBYX Te€J, €CIH Maccy
OJIHOTO U3 TeJl YBEIMUYUTh BIBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBUIUTH B JIBa pa3a.
14 JaiiTe onpeneneHre UMIyibca Tela Kak GU3nIecKoil BeTUUNHBIL. OIIK-1.3.1
15 ChopmynupyiiTe, mnpH KaKux YyCIOBUAX BbmosHsercs 3akoH | OIIK-1.3.1
COXpaHEHMsI UMITYJIbCA.
16 HazoBute, kakast ¢puznueckas BeIMYrHA Ha3bIBaeTcs MoMeHTOM criibl. | OIIK-1.3.1
17 CpaBHuTE 3aIIMCy OCHOBHOTO 3aKOHA IMHAMUKH JuIs noctynarensHoro | OINK-1.B.1
U BpalllaTeIbHOro ABMXKEeHHUs. Haiinute B3aMMOCBSI3UM MEXIYy STUMHU
3aKOHAMHU.
18 ChopmynupyiiTe 3aK0H COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-1.3.1
19 Jaiite onpeneneHue paboThl Kak (GU3NUECKON BETUIMHBI. OIIK-1.3.1
20 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3UvecKas BeINYHHA. OIIK-1.3.1
21 Kakoit kopabnp mBmkercss MemienHee — Harpyxkenusii wim | OIIK-1.B.1
HEHArPpYKEHHbIH — TpU OJAMHAKOBOM MOIIHOCTH JBHUTraTesis?
OO6ocHyiiTe CBOIl OTBET.
22 OOBbscHHUTE, TOYEeMYy LIEHTPOCTpEeMUTENNbHAs cuia npu Bpamenun mo | OIIK-1.V.1
OKPY’KHOCTHU HE NMPOU3BOJUT PaOOTHI.
23 HUccnenyiite paboty cuibl, ecinu Teio Maccoit m = 1 kr nmox neiicreuem | OIIK-1.VY.1
HEKOTOPOM CHIIBI U3MEHUIIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
OO6ocHyiiTe TpPUMEHEHHE 3aKOHOB, MCHOIb3YEMbIX [UIsl pEIIeHUS
3a/1a4H.
24 OOBsicHUTe, B YeM COCTOMT paznmuune Mexay koHcepBatuBHbiMH u | OIIK-1.B.1
HEKOHCEPBATUBHBIMU CHJIAMHU.
25 [aiite onpeneneHre NOTeHIMAIbHON d3Heprun. OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3akOH coxpaHeHUss MexaHwmueckod osHepruu. | OIIK-1.3.1
[IpuBenute npuMep BHIMOTHEHUS 3aKOHA COXPAHEHUSI SHEPTUH.
27 Han ToHkuii crepxkeHb Macco m = 120 r u gmuHout [ = 50 cwm, | OIIK-1.V.1

CIIOCOOHBIN BpalaThCsl OTHOCUTEIBHO OCH, MPOXOMAIIEH uepe3 ero




cepenuny. Paccuwmraiite
YKa3aHHOM OCH.

€ro MOMCHT HHEPHUKU OTHOCHUTCIIBHO

28

[Tokaxxute Ha mpuMepe TOHKOro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMmenserca Teopema llltelinepa nnmg pacdyera MOMEHTa
MHEPLUU TeJl MPH MEPEHOCe OCHU BPALLEHUS C CEpeAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.B.1

29

HazoBute ¢opmyny, M0 KOTOPOH BBIYUCISICTCS MOMEHT HMITYJIbCa
abCOJIIOTHO TBEPJOTO Tea.

OIIK-1.3.1

30

Kak BbluMcHs€TCS KHHETHYECKas SHEPrus BpaLICHUs aOCOIIOTHO
TBepaoro tena? CpaBHUTE ¢ QOPMYIJION Ui KHHETHYECKOW SHEPTUU
NOCTYNATEIbHOTO IBUKEHUS.

OIIK-1.B.1

31

ChopmynupyiiTe nBa  IOCTyJaTa OTHOCUTEIBHOCTH

DiHIITEHA.

TEOPHUH

OIIK-1.3.1

32

CnpaBemniuBa i B crenuaiabHOW Teopun oTHocutenbHocTH (CTO)
KJaccuyeckasi opmyiia i KWHeTU4ecKor sHepruu E = mv*/2? Eciu
HET, TO KaK pacCUUTHIBAECTCS KUHETHYECKAs SHEPrus Tejla COIVIACHO
CTO?

OIIK-1.B.1

33

Onpenenure, Kak M3MEHUTCS TEpUOA KOlIeOaHU MPYKUHHOTO
MassTHUKa IpU YBCIWUYCHHU CTO MaACChl B 2 pas3a, a KCECTKOCTHU
MPY>KUHBI — B 8 pa3.

OIIK-1.V.1

34

CnenaiiTe BBIBOJ 1O BONpPOCY: Kak OyIeT M3MEHATbCA X0
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMU 3UMHUMH JHSIMHM, €CIIU Yachbl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
AprymMeHTHpyiTe CBOI OTBET.

OIIK-1.B.1

35

Kak cBsi3aHa sHEprUs rapMOHHYECKUX KOJIEOAHUN C MX aMIUTUTYAO0U?

OIIK-1.V.1

36

Chopmynupyiite orpeaeieHue BOIHBI.

OIIK-1.3.1

37

OObsicHUTE pazIuuue MEXKIy MNPOAOIbHBIMU U TONEPEUHBIMU
MEXaHUYECKUMHU BOJIHAMHU.

OIIK-1.V.1

38

3anumuTe ypaBHEHUE OETyIeil BOIHBI.

OIIK-1.3.1

39

HazoBuTte, uemy paBHa cpeHssi 00beMHasl INIOTHOCTh SHEPTUU BOJIHBI.

OIIK-1.3.1

40

VcTouHuK 3ByKa M MPUEMHHUK JIBUXKYTCS IPYT OTHOCHUTEIBHO APYra Co
CKOPOCTSIMU Uyemy U Uyp COOTBETCTBEHHO. CKOpPOCTH 3ByKa B Cpelie
paBaa 340 w/c. Ilpoananu3upyiite 3amady W  ONPEICIUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
M/, Uy, = 60 M/c.

OIIK-1.B.1

41

Cdhopmynupyiire npunimn [ roifrenca.

OIIK-1.3.1

42

HazoBuTte omnpenenenne uHTeppepeHny BOJIH.

OIIK-1.3.1

43

Chopmynupyiite, uTo Ha3bIBaeTCsi cTosued BomHOU. IlpuBemute
MIPUMEDP CTOSAYECH BOJIHBI.

OIIK-1.V.1

44

UYro u3yyaer 3neKkTpocraTuka?

OIIK-1.3.1

45

[aiite onpeneneHne TOYEYHOTO 3apsia.

OIIK-1.3.1

46

Kak wusmenurcs cwuia B3aHMO,Z[eI>'ICTBI/I$I ABYX DOJICKTPOHOB, CCJIM
paccTosiHue MEXAy HUMH yBenWuuTh B 3 pasza? OOocHyiiTe Bam
OTBET.

OIIK-1.V.1

47

[Tpoananu3upyiite, Kakyl0 pabOTy COBEpIIAECT 3JIEKTPOCTATUYECKOE
moJjie MPOTOHA B aToMe BOAOPOJA IMPH IMOJHOM 00OpOTE AIIEKTPOHA

OIIK-1.B.1




BOKDPYT HETO.

48 Kax B3aMHO OpueHTHPOBaHbI CUJIOBBIE JIMHUM U dkBUNoTeHIManbHble | OIIK-1.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? OIIK-1.3.1
50 Kakwue BemecTBa Ha3bIBalOT AUAJICKTPUKaAMU? OIIK-1.3.1
51 OObsicHUTE pa3zauuue MeXAy MNOJMsApHbIMH U HemossapHbeiMU | OIIK-1.V.1
TUDJIEKTPUKAMHU.
52 Onenure, Kakoil eMKocTbio Oyayr oOmagate Mertammueckue | OINK-1.B.1
IITACTHHEI MIOMaApi0 0.2 M, KOTOpBIE PasaeNneHbl coeM napaduna (&
=2.5) Tommuuoi 0.5 cm?
53 Cnemaiite BBIBOJ, Kak HW3MEHHUTCS dJeKTpoeMKocTh Iiockoro | OITK-1.B.1
KOHJIEHCATOpa C KBAJpPaTHBIMU IJIACTUHAMHU, €CIM U3 ITHX IJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJ(para.
54 OueHuTe cUTyaluio: J1Ba KOHJEHcaTopa oauHakoBoil emkoctu 200 | OIIK-1.B.1
MK®D coenuHeHbl MapavieabHo. Kak M3MeHHTCs MX 0O0Ias €MKOCTb,
€CJIM COeTMHEHUE 3aMEHUTh Ha MoclieoBaTeabHoe?
55 [Ipoananuzupyiite, Kakoil BEeTWUYMHBI 3aps] NobKeH HaxoauThes Ha | OIIK-1.B.1
oOKJIaJiKax KOHJEHCATOpa, YTOObI MPU Pa3HOCTU MOTEHIIUAIOB MEXIY
oOknankamu B 12 B on obnanan sueprueit B 1 Jx.
56 Jaiite onpeneneHne 3JIEKTPUIECKOro TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma it y4acTka [eru. OIIK-1.3.1
58 Kak n3meHuTcs conpoTuBieHUE MPoOBOAa, eciau ero amuHa yeenuuutes | OINK-1.V.1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
59 PaccunraiiTe MOIIHOCTB, BhIAEIIEMYI0 Ha conpotuBiaeHuu 3 kOm npu | OIIK-1.B.1

IIPOTEKAaHNUU Yepe3 Hero Toka cuinoi 60 MA?

[lepeueHp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIIONHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B TaOsmie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

No /a1 [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHUS1/BBITIOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IIIAHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHMS

npeCTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISt TECTOB

. Kon
No ni/mt [IpumepHbIil IEpedeHb BOMPOCOB ISl TECTOB
WHNKATOpa
Cemectp 1
1 Kaxkast Oyzet TpaekTopusi y YaCTHIIbI, TBHKYIIICHCS paBHOMEPHO C OIIK-1.V.1
IIOCTOSIHHBIM I10 BEJINYMHE YCKOPEHUEM.
1) [Ipsimast muHuS
2) JIunust ¢ meperuoom
3) Iapabona
4) OKpY:KHOCTH
2 Omnpenenure, Kakas U3 MpeACTaBIeHHBIX pu3nueckux BenuynH umeer | OIIK-1.3.1




eIMHUITY U3MEPEHUS, COBIAAIONIYIO C SAMHUIICH N3MEPEHUS CHIIBI.

1) Mmnynsc

2) Yckopenue

3) Bec

4) VYrnoas cKOpoCTb

Yrto mpou3oita€T nociue abCoMoTHO HEYNPYTOTO yAapa YacTHIL
Maccamu m; = 4m; U ¢ KUHETU4YeCcKUMU sHeprusamu T, = 6T;. Yactuna
C Maccoi m; IBUrajaach BIIPaBoO, 4 4aCTULA C MACCOM M) - HABCTPEUy
YacTHUIIE C MacCol m;.

1) Yactuisl OyayT IBUTATHCS BIPABO

2) Exunasi yacTuma 0yaer ABUraTbesi BJeBO

3) Yactuipl OyyT MOKOUTHCS

4) Yactuiisl OyyT IBUTATHCS B MPOTHBOIIOJIOKHBIE CTOPOHBI

OIIK-1.B.1

[Ipoananu3upyiite, Kakoil OTBET ABJISETCA MPABUILHBIM Ha BOIIPOC:
«YeMy paBHa CyMMa BHYTPEHHHX CHJI, JIEHCTBYIOIINX MEXAY TeIaMu
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) V3MeHEeHUIO SHEPTUH CHCTEMBI

2) Hymmwo

3) H3MeHeHUI0 UMITYIhCa CUCTEMBI
4) YCKOpEeHHUIO IEHTPa MacC CUCTEMBI

OIIK-1.B.1

Yro npou3oiaeT ¢ MOMEHTOM MHEPLUH CBUHILIOBOIO LUJIMHIPA
OTHOCHUTEJIBHO OCH, COBIAIAIONIEN C €70 TEOMETPUUYECKOU OChIO
CUMMETPUH, €CIIM LIWJIUHIP CIUTIOIIUTD B IUCK?

1) He usmenurcs

2) YBeau4urcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaXuTe BEPHYIO 3aIIUCh YPABHEHUS JUHAMUKY BPAILATEIbHOTO
JBUKCHUSL.

1) M=J*o

2) e=M/J

3) M=L*@’

4) L =r*p*sina

OIIK-1.3.1

VYkaxure, ueMy paBeH MOMEHT HHEPLIUU TOHKOTO 00pyda Maccoil m u
paguyca r

1) J=m*"/12
2)J =m*’/2

3)J = m*°/3

4)J= m*r

OIIK-1.3.1

Bri6epute gpaszy, COOTBETCTBYIONTYIO IEPBOMY 3akoH HbroTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. ..»

1) daxrt cymecTBoBaHUS aOCOIIOTHOTO IBMKCHHS

OIIK-1.3.1




2) CyumecTBoOBaHUHE MHEPUHMAIbHBIX CHCTEM OTCUYETA
3) ®akrt cyuecTBOBaHUS HEMHEPIUAIBHBIX CUCTEM OTCUETa
4) @axT cylecTBOBaHUS IPUHIIMII OTHOCUTENIBHOCTH ["anunes

9 PaccuuTaiiTe BenuunMHy MOJyJII MAKCUMaJabHOM BennunHbl yckopenus | OIIK-1.Y.1
TOYKH, JBHKEHUE KOTOPOH OMHUCHIBACTCS YpaBHEHHEM X = 3¢0s(2¢ —
/4) cm
1 12 w/i?
2) 3 wm/c?
3) 7w’
4) 9 m/c?
10 BriGepute Gpopmyiy, onpeaensonyo BeInduHy (pa3oBoil CKOPOCTH OIIK-1.3.1
BOJIHBI
1) v=0%
2) v=k*v
3) v=k*A
4) v=o/k
11 PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHOM CHJIBI T1O OIIK-1.3.1
3aMKHYTOU TpaekTopuu (1o Toukam 1,2,3 u 1)
1) 3aBucuT OT yOBIIM NOTCHIIMATBHONW SHEPTHH
2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW SHEPTUU
3) PaBHa Hy.10
4) 3aBHUCHUT OT CKOPOCTHU JBHIKEHUS.
12 Kakast u3 nepeyrcieHHbIX (PU3NUECKUX BETMUYMH UMEET Pa3MEpHOCTh OIIK-1.3.1
(kr-M)/c>?
1) MomeHT cuiibl
2) MomeHT uHepIu
3) MomeHT umnyJbca
4) Cuna
13 Korzaa TaHreHnnanbHOE YCKOPEHHE PABHO HYJIIO, @ HOPMAJIBHOE OIIK-1.3.1
YCKOpEHUE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3BIBAETCA ...
1) PaBHOMEpHBIM KPUBOJIMHEHHBIM
2) PaBHOMEpHBIM IPSIMOJIMHEHHBIM
3) PaBHOYCKOpPEHHBIM NPSMOJIUHENHBIM
4) PaBHOMepHBIM BpallleHUEM
14 Bribepure npaBuibHbIN 0TBET. Kak n3MeHsieTcss MOAYIJb CKOPOCTH OIIK-1.B.1
P IPSIMOJIMHEUHOM JABUKEHUH, €CITH 3aBUCUMOCTD MPOIACHHOTO
TEJIOM IyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 156+ 9
1) VYOwiBaer
2) IlpoxoauTt uepe3 MUHUMYM
3) Bospacraer
4) Octaércs MOCTOSTHHBIM
15 Kak BbrunciseTcss MOMEHT HHEPLUHA MATepUaIbHOU TOUKU? OIIK-1.3.1




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

16

Kaxk cooTHOCATCSI MOMEHTBI UHEPIUH AUCKA J, 1 muiuHApa Jy,
KOTOpBIE UMEIOT PaBHbIE MACCHI M PAIMYChI?

1 J=J
2) I> Ty
3) I,>2%],
4y I,> 1,2

OIIK-1.V.1

17

Haiinute oTHOIIEHNE TpoU3BeIeHHBIX padoT (A1/A;), ecnu aBa AUCKa
¢ paBHBIMHM Maccamu U paauycamu Ry u R, (R} = 2R,) packpyuuBarot
13 COCTOSIHUSA ITOKOSA 4O OANHAKOBBIX YTJIOBBIX CKOpOCTeﬁ.

1
2)3
3)4
45

OIIK-1.B.1

18

Kaxkoit yuéHblit co3gan cnenralbHy0 TEOPHUI0 OTHOCUTEIILHOCTH
(CTO)?

1) Tanuneit
2) DiHITEHH
3) Jlopeni

4) bop

OIIK-1.3.1

19

Bribepute ypaBHeHHE, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

1) x=0,1tg(2t*+7/6)
2) x =0,1cos(2t+m/6)
3) x = 5ctg(8t*+m/2)
4) x = 0,05arctg(2t>”)

OIIK-1.3.1

20

[Ipoananu3upyiite, Npy KaKOM yCJIOBUHU B CHCTEME, COBEPIIAIOIIEH
BBIHY’KJICHHbIE Kosie0aHus, Oy1eT HaOI01aThCsl pe30HAHC (Mg —
cOoOCTBEHHAs 4aCcTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) @>>awmg
2) ®>wmo
3) o=
4) o <<o

OIIK-1.3.1

21

Bribepute, kakas ¢puznyueckasi BeIMUYMHA U3MEHSAETCS O]
BO3/ICIICTBHEM CUJIBI HA TEJIO COTJIAaCHO BTOpOMY 3akoHY HbloTOHA.

1) Monsaphuas macca
2) Ckopocthb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

22

Bri6epute, B Kakoi cucTeMe Te MOJHBI MOMEHT UMITYJIbCa OCTACTCs
IIOCTOSAHHBIM.

OIIK-1.3.1




1) 3amkHyTOI

2) HeszamkHYyTOH, I1e¢ CyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTO, rIe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA

4) HeszamknyTOMI

23

VYkaxwure, paboTa Kakoi U3 MEePEUNCICHHBIX CUJI paBHA HYJIIO IPU
3aMKHYTOW TPAacKTOPUU IBHKEHUS TeEIIA.

1) Bszkoro tpenus

2) Cwuiibl TpeHHS KaUeHUS

3) Tsarorenus

4) Cunsl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

24

YeMy paBHa BEIMYMHA YCKOPEHUSI CBOOOJHOIO NA/IEHHsI g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paauycy 3emnu? Bennuuny g
BOJIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOIT 9.8 M/c”.

1) 3.94 m/c?
2) 9.88 m/c?
3) 2.45wm/c’
4) 19.62 m/c?

OIIK-1.V.1

25

[Ipoananuzupyiite, Kak U3MEHUTCS NEPUOJT KOJICOaHMI
MaTEMaTHYECKOTO MasiTHUKA, €CIIU JJIMHY €r0 I0JIBECa YBEINYUTh B 9
pas, a Maccy rpysa — yBeJIU4MTh B 4 pasa.

1) ¥YBesnuurcs B 3 pa3a
2) VYBenuuutcs B 4 paza

3) YwmenbmuTcs B 2 pasza
4) VYwmenbmuTcs B 4 pa3za

OIIK-1.V.1

26

O1eHUTE ICKTPOEMKOCTh IITOCKOTO BO3IYIIHOTO KOHJIEHCATOPA, €CITH
pacCTOsIHHAE MKy ero OOKJIaJIKaMH YBEJIIMIUTH B 9 pa3, a 001acTh
MEXAYy OOKJIaAKaMU 3aJIUTh TUCTUUTUPOBAHHON BoAoM (€ = 81).

1) Ywmenpmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) YBeauuurcs B 9 pa3
4) VYBenuuutcs B 12 pa3

OIIK-1.B.1

27

HazoBute BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU
HE IIPOBOJSAT IEKTPUUYECKUN TOK.

1) IIpoBonHuku

2) IlomynpoBoaHHUKH
3) Ilnmatuna

4) JIM3JIEKTPUKHU

OIIK-1.3.1

28

KaK HaHpaBJIeHLI CHUJIOBBIC JIMHHUU HaHpH)KGHHOCTI/I
3JIEKTPOCTATHYECKOTO TIOJIS, CO3JaHHOTO TOUYCYHBIM OTPHUIIATETHHBIM
3apsiaAoM?

1) 3akpy4yuBaroTCs BOKPYT 3apsaa

OIIK-1.3.1




2) K3apsany
3) 3akpyuyuBarOTCs BOKPYT 3apsijia 0 YaCOBOW CTPEIKE
4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YAaCOBON CTPEIKU

29

Mo:keT i yacTHIla UMETh 3apsJl, BEIMYMHA KOTOporo B 1.5 paza
0O0JIBIIIE AIIEMEHTAPHOTO 3apsiaa?

1) Moxer

2) Her, He MoxKeT

3) Moxer, HO TOJBKO €CJIU 3apsij OTPHUIATEIbHbBIN
4) MOoXKeT, HO TOJIBKO €CJIM 3aps]l MOJ0KUTEIbHBIN

OIIK-1.3.1

30

UeMy paBeH MOTEHIMAT MIEKTPUUECKOTO MOJIs?

1) TloreHuuanbHOM SHEPTUs €AMHUYHOTO MOJOKUTEIBHOTO 3apsaa
WJIM OTHONIIEHUIO TOTEHIIUAIBHOM SHEPTUH K 3apsiay

2) Pabote cui1 moJisi o nepeMemieHNI0 eIMNHUYHOTO
MOJIOKUTEIBHOT0 3apsiia U3 JAHHOM TOYKHU MOJIsl B
0eCKOHEYHOCTh

3) Cune, aeiicTByroLIEe Ha 3aps/, IOMEIICHHBIN B ITaHHYIO TOUKY
OIS

4) KuHeTn4eckoi YHepruu MPOoOHOTO TOYSUHOTO SIUHUIHOTO 3apsiaa
B JIaHHOM TOYKE IOJIA

OIIK-1.3.1

31

Hamummre popmyny 3akona Oma B nuddepeHnmansaoi popme.

1) R=U/I
2) R=Q/FAt
3) j=c'E
4 R=P/I

OIIK-1.3.1

32

Haiinue npaBiwiibHOE Ha3BaHUE JIJIs1 BEKTOPHON CHUIIOBOM
XapaKTEPUCTUKH HJIEKTPOCTATUYECKOTO TTOJISI.

1) Ilorenmman

2) HanpsikeHHOCTH
3) Unnykmus

4) 3apsn

OIIK-1.3.1

33

OLIGHI/ITG, KaK UBMCHUTCA CHJIA 3JICKTPOCTATUYCCKOI'O
BSaHMOHGﬁCTBHH ABYX TOYCYHBIX 3apsAa0B, CCJIM OJUH U3 HUX

YMEHBIIUTH B 4 pa3a, a pacCTOSIHUE MEX1y HUIMH YMEHBIINUTH B 2 pa3a.

1) VYmenbmutcs B 8 pa3
2) YwmenbwmuTcs B 2 pasza
3) VYmenbpumrcs B 16 pa3
4) He uzmeHuTcst

OIIK-1.B.1

34

Onenute, Kak 3aBUCUT JIEKTPUUECKast TPOBOJUMOCTh TPOBOJAHHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

1) Ilpsmo mponmopurOHAIBEHO
2) IlpomopmoHaIBHO CTEIIEHU OT Pa3HOCTH IMMOTEHIINAIOB
3) IIpomopruuoHadbHO KBaapaTy

OIIK-1.B.1




4) He 3aBucur

35

VYxkaxure GU3NYECKYIO BEIMUUHY, KOTOPas UMEET Ty K€ eAUHUILY
U3MEPEHHUs], UTO U HANIPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBomumocTb
3) 24C

4) ConpoTuBieHue

OIIK-1.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANPSHKEHHOCTH T10JIS, €CITH
HaMarHMYEHHOCTH (peppomMarHeTuka oOpamaercs B HyJlb U
HaNpsHKEHHOCTD T0JIs1 HalpaBJIeHa MPOTHBOIOIOKHO TOJIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

1) T'ucrepesuncom

2) Ko3puutuBHOM cHIOM
3) Tonspuzarueit

4) MarauToABMXKYIIEH CUITON

OIIK-1.3.1

37

OneHure, 10 KaKOW TPAEKTOPHH OyAET IBUTaThCs B MATHUTHOM I10JI€
YacTUIIa, JIETSIIAs ¢ TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUI MarHUTHOU
WHIYKIUN?

1) OxpyXHOCTB
2) Ipsimasn
3) Osanoun
4) Dnnurnc

OIIK-1.V.1

38

B kakux enuHUIAX U3MEPSETCS HAMPSKECHHOCTD IIEKTPUIECKOTO
moJst?

1) AMm
2) B/m
3) Kn
4) Tn

OIIK-1.3.1

39

Y cTaHOBUTE COOTBETCTBUE MEXKAY MAaTEpUAIOM IIPOBOAHUKA U €r0
INEKTPOIPOBOAHOCTBIO:

Matepuan DneKkTponpoBoHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°

b) [TomympoBotHUK 2) 107" -10°

B) J{uoIeKTpuK 3) 10* - 10°

Otset: 1-B, 2-b, 3-A

OIIK-1.3.1

40

Onenure, Kak COOTHOCSATCS YIUIBI TAJICHUS O U OTPAXKEHUsI ( CBETA?

) a>>¢
2) a>o
3) a=¢
4) a<o

OIIK-1.3.1

41

[Ipoananu3upyiite, 4eMy paBeH aOCOJIIOTHBIN IMOKa3aTeIh

OIIK-1.B.1




IPEJTOMJIEHUS CPEBl C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1
MarHUTHOM NMPOHMIIAEMOCTBIO L = 1.

1) 1/32
2) 1/4
3) 4
4) 1/16
42 VYkaxwure sSBICHUE, KOTOPOE UIMEHYETCsl HHTepepeHIrel BOIH? OIIK-1.3.1
1) OrubaHue BOJTHAMH MPETSITCTBUN
2) HanoxeHue ApPYyr Ha APyra BOJIH, HAYIIMX OT KOT€PEeHTHBIX
HCTOYHUKOB
3) OTKJIOHEHHE BOJIH OT MEPBOHAYAIIBHOTO HAIPABJICHUS
pacIpocTpaHeHus IPU MEPEexXo/ie U3 OJHOM cpebl B APYTYIO
4) 3aBUCHMOCTH (Ha30BO CKOPOCTH OT JIJTMHBI BOJTHBI
43 [Tpoananu3upyiTe, KaKuM JOJIKEH OBITH YTOJ MaJCHHS CBETOBOTO OIIK-1.B.1
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majaromm yroi 40°.
1) 25°
2) 55°
3) 20°
4) 45°
44 OneHuTe ONTUYECKYIO JJIMHY ITyTH L U3 0JHOU TOUkH B Apyryto, ecin | OIIK-1.B.1
paccTosiHue MeXxAy ABYMs TOYKaMHU IIPO3PaYHON JUIIIEKTPUIECKOU
cpensl S = 4 M. [lokaszatens npenomiieHus cpeisl n = 1.5. OnTudeckast
JUTMHA MyTU L U3 0HOM TOYKH B APYTyIO COCTABUT. ..
1) 5™
2) 6m
3) Tm
4) 11m
45 Jlnst 00OBSICHEHUST KAKOTO SIBJICHHSI MOKET OBITh Mcmoab30Bad npuniun | OITK-1.3.1
I'toiirenca-dpenens?
1) KorepentHocTh
2) Judpaxuus
3) Tlonspuzauus
4) KopryckynsipHO-BOJIHOBOM Jyanu3m
46 [Ipoananusupyiite, 4eMy paBeH MEPUOJ, PELLETKH, KOraa OIIK-1.B.1
TuQpakinoHHas perierka coaepkut 200 MTpUXoB HA MIJUTUMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MkMm
47 [Ipoananu3upyiTe MHTEHCUBHOCTh CBETA MPU UHTEP(DEpPEHITNN OIIK-1.VY.1

OJIMHAKOBBIX BOJIH C HHTEHCUBHOCTBIO / OT KOTEPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPOH pa3HoCTh ¢a3 paBHa 2*7*N (N=0, 1, 2, ...)?




1) 4*1

2) 3*]
3) 1
4) 0
48 UTo U3 NePEeYNCICHHOTO SBISIETCS OCOOCHHOCTHIO CUIOBBIX JTUHHM OIIK-1.3.1
MarHUTHOTO T0JIsA?
1) CuiioBble JMHMHM MATHUTHOTIO 10JIS BCEr/ia 3AMKHYThIe
2) MarHuTHbIe CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS Ha AJIEKTPUUECKHX 3apsaaax
3) MarnutHbsle CUJIOBBIEC TMHUHM HAYMHAIOTCS U 3aKaHUMBAIOTCSI Ha
MarHUTHBIX 3apsaax
4) MarHuTHble CUIOBBIE IMHUU HAUWHAIOTCA U 3aKaHYUBAIOTCS Ha
INEKTPUUYECKUX 3apsiax
49 CnenaiiTe BbIBOJ, KaKOH Tr€OMETPUYECKON (GUTypOil MOKHO ONHUCATh OIIK-1.B.1
TPACKTOPHIO ABUKCHUS 3apsSHKEHHON YaCTULIBI, IBUTAIOIICHCS 1101
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW MHITYKIIHH.
1) OxpyxHOCTBH
2) Ilapabona
3) T'umep6omna
4) Cnupauab
50 Ouenute crenens noaspusauu P cBera, eciiu CBET NpeACTaBIIsAET OIIK-1.B.1
co00i1 cMech €CTECTBEHHOT'O CBETA C IJIOCKOIOISIPU30BaHHBIM.
WHTeHCHBHOCTD TOJISIPU30BAHHOTO CBETA B JIy4Ye paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
1) 25%
2) 35%
3) 50%
4) 75%
51 PaccumnTaiiTe mokaszaTesb NMpeIOMIICHUS BEIIECTBA, €CIIU CKOPOCTh OIIK-1.VY.1
CBeTa MpU NEepexo/ie Jiydya U3 BO3JlyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 PaccuuTaiiTe yron Mexay ONTHUYECKUMU OCSIMU TIOJIIpU3aTopa 1 OIIK-1.VY.1
aHanmu3aTopa. IIpu nIpoXoXKAeHNN CKPELICHHBIX MOJIIPU3aTOpa U
aHaJIM3aTOpa HMHTEHCUBHOCThH CBETAa yMEHBINMIACH B 4 pasa.
1) 60°
2) 45°
3) 30°
4) 90°
53 [Ipoananusupyiire, KaK U3MEHUTCS BEIMYMHA MAarHUTHOW MHIYKLIUH OIIK-1.B.1




Ha OCHU JJIMHHOT'O COJIEHOM/IA, €CJIM TOK B HEM YBEJIMUUTH B 4 pa3a, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 paza?

1) YBesuuurcs B 2 pasza
2) VYsennuurcs B 9 pa3

3) VYmenbumrcs B 9 pas
4) VYwmensmures B 3 pasa

54

YKa)KI/ITe, KaKo€ TeJIO SABJIIETCS a0COIIOTHO YCPHBIM TCJIOM.

1) Ilorsomaer Bce majaoiiee Ha Hero U3Jy4yeHue
2) Ortpakaer Bce Majaroliee Ha HeTO U3JTyYCHHE

3) Hznmydaer B peHTI€HOBCKOM JHana3oHe

4) W3my4aeT B BUIUMOM JHAra3oHe

OIIK-1.3.1

55

VY Kakoro u3 Tes oTpaxkaTeiabHast CHOCOOHOCTh OJIM3Ka K HYIIO?

1) ITpo3paunoro
2) 3epkanabHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

56

OLIGHI/ITG, BO CKOJIBKO p83 YBGHI/I‘II/IJIaCB BHGPFCTI/I‘-IGCKaH CBCTUMOCTH
a0CoJII0THO YepHOoro Temna mpu ero HarpeBanuu ¢ T1= 1000 K no T, =
3000 K.

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

OIIK-1.B.1

57

Bribepure, kakas popmyna HanOoiee TOUHO ONKCHIBACT
CIEKTPAIBbHYIO IUIOTHOCTh SHEPTeTHYECKOI CBETUMOCTH a0COIIOTHO
YepHOro Tena.

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

4) ®opmyna Panes-Jxunca

OIIK-1.3.1
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Kaxkoe nznydenue sBIseTCs paBHOBECHBIM ?

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

2) TensioBOE M3JIyUeHHE

3) JlazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3JIYUCHHE

OIIK-1.3.1
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YKaKuTe 3aKOH, KOTOPBIH OMpeIesSeT MOJI0KEHIHE MaKCUMYyMa
U3ITy4aTeNIbHON CITOCOOHOCTH a0COTIOTHO YEPHOTO MPH 3aJaHHOU
a0COMIOTHOU TeMIepaType.

1) 3akon Credana-bonpimana
2) IlepBrlii 3ak0H Buna

3) 3akon Kupxroda

4) 3akon Maimoca

OIIK-1.3.1
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VYkaxute popMyiy, ONPEeioNlyi0 JHEPTHIO CBETOBOIO KBAaHTA!

OIIK-1.3.1




1) E=(m*c?)2

2) E=h*c

3) E=h*A

4) E=h*v=h*\/c
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[IpoananusupyiiTe, Kak U3MEHSIETCS CHJIa TOKA HACBIIECHUS IPU
doToaddekTe B cirydae yMEHBIICHHUS] CBETOBOTO MOTOKA 1A 1al0IIETO
CBETa MOCTOSIHHOM JITTUHBI BOJHBI.

1) YMenbmaercs

2) CHavasia yMEHbIIAETCs, 3aTEM YBEIMUNBAETCS

3) CHauana yBeTMYHUBACTCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.B.1
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[Ipoananusupyiire, 4T0 NIPOU3ONAECT C KHHETUYECKON SHEPrue
(OTOZEKTPOHOB, €CIIH, HE MEHSISl YAaCTOTHI MaJal0IIEro CBETa,
YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pasa.

1) Ymensimnres B 2 pasa
2) YBenmuuutcs B 4 pasza
3) He usmenurcsi

4) YBenmuuutcs B 2 pasza

OIIK-1.B.1
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Onenure BeMUUUHY KpacHOH rpanuilsl porodddexra (B reprax) amis
KaToJ1a, M3rOTOBJICHHOTO U3 BoJib(ppama Tommuuoi 2 mm. Katon
HOKPBIT ciioeM okcuna 6apus. PaboTa BbIxo/1a 3JEKTPOHOB C
IOBEPXHOCTH Katoza pasHa 2 3B. [Tocrosuas [Ianka — h = 6.6%107*
Jlx*c. 3apsig anekrpona — e = 1.6%10™"° Ko

1) 3.2%10" I'n
2) 4.8%10"° 'y
3)4.8%10" Ty
4)4.8%10"° 'y

OIIK-1.B.1
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KakuMm 00pa3om 3aBUCHT paboOTa BBIXO/Ia DIIEKTPOHA C TIOBEPXHOCTH
KaToJla M3 KaJIMUS OT YaCTOTHI TTaJAl0IIero cBera’?

1) IlIpsmo mponmopuHMOHAIBLHO YacTOTE

2) IlpomoprmoHAIBHO YCKOPSIONIEMY HAPSIKCHUIO
3) IIpomopiroHadIbHO KBaJAPaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOThI

OIIK-1.3.1
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[Tpoananuszupyiite, Oynet nu HabmomaTbest porodrddext, ecnu
IUTACTHHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JUTMHOM BOJIHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®orosddext Bo3MOKEH, €CIIU KaTO HarpeTh 0 TeMIeparypsl 347
K

2) He Oyner

3) ®oto3(hdHeKT BO3MOKEH, €CITH TOTOTHUTEIHHO MPUIOKHUTH K
IUTACTHHKE YCKOPSIOIIYIO pa3HOCTh NOTEHIIMAJIOB BEIMYMHOMN HE
Mmenee 1 B

4) ®oro3ddeKT BO3MOKEH C BEPOSTHOCTHIO p = (.5

OIIK-1.B.1
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szenaﬁTe BbIBO O BEJIMYWMHE MUHUMAJIBHOT'O 06paTHOFO HaIIPsIoKCHU A,

OIIK-1.B.1




IIPY KOTOPOM ITOJTHOCTBIO TIpeKpamaetcs OTOTOK. Y CIIOBHE: DHEPTHUS

¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIEH U3 JIUTHS, padoTa
BBIXOJ[a KOTOPOTO COCTaBiseT 2.5 3B.

1)4B
2)9B

3)6.5B
4)25B
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OueHuTe, BO CKOJIBKO pa3 JaBJIICHUE CBETA, MaJat0IIero
NEPICHIUKYISIPHO UICATBHO 3€PKATBHON TTOBEPXHOCTH, OOJIbIIIE
JIaBJICHUS CBETA, MAJAIOIIET0 MEPIECHANKYISIPHO UACATbHO YEPHOU
MOBEPXHOCTH.

1)2
2) 1
3) 1.5
43

OIIK-1.B.1
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Onenure, OT KaKMX BEJIMYMH 3aBUCUT CUJIa CBETOBOTO JJABJICHUS C
KBAHTOBOW TOYKH 3PEHHUS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

b) Duepruu dortona;

B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)5,B
4)A,b

OIIK-1.V.1
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[Ipoananu3upyiiTe, B KAKMX 00JIaCTAX CIEKTPa 3JIEKTPOMAarHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agpdexra Komnrona.

1) Bunumpblii tuanazoH

2) Pagnonamanazon

3) TeparepuoBslii Auana3oH

4) PeHTreHOBCKUIl JHANIA30H ¥ TAaMMa-U3JIy4YeHHne

OIIK-1.V.1
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Kakum 06pazom umnysasc (OTOHA CBSI3aH C JITMHOW BOJTHBI?

1) HWmiynbc mpsiMo POTIOPIIMOHANICH ITTHHE BOJTHBI
2) Hmnynbc npsiMo MpOMOPLHOHATEH KBaApaTy AJIMHBI BOJTHBI
3) Hmnysbc 00paTHO NMPONOPUMOHAJIEH JJIHHE BOJIHbI

4) HWmnynbsc npsMo NpONOPIUOHANIEH KOPHIO KBaIPAaTHOMY OT JJTMHBI

BOJIHBI

OIIK-1.3.1
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B kaxoii 065acTi crieKTpa 3IeKTPOMArHUTHOTO N3TY4EHHS HMITYIIBC
¢oTroHa UMEeeT MUHUMAIbHOE 3HaUCHHE?

1) UudpakpacHoe uzinydeHue
2) TeparepiioBoe U3Ty4eHHE
3) PeHTreHoBcKoO€E U3I1y4eHHE
4) Paguonsiyyenue

OIIK-1.3.1
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[Ipoananusupyiite, Kakoe U3 NPUBEICHHBIX BbICKA3bIBAaHUN
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

OIIK-1.B.1




1) UHTeHCHMBHOCTDH CBETA HE 3aBHCHUT OT IJIOTHOCTH MOTOKA
¢oToHOB M MX IHEPTUU

2) CBeT MOXKET U3ITy4aThCs U paCIPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPILUSMHU — KBAaHTAMH

3) Kaxxtomy 13 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HAXOAUTCS
aTOMHas CUCTeMa, COOTBETCTBYET ONPEICIICHHBIN YPOBEHb SHEPTUU
4) [l 9acTHIIBl HE MOTYT OBITH OJJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC

73

VYkaxure, B UeM 3aKJIH0YaETCsl CMBICI MEPBOTo nocryiara bopa.

1) YTBepxaeHue 0 CylIeCTBOBAHUHU CTALMOHAPHBIX COCTOSIHUM, B
KOTOPbIX aTOM He M3JIy4YaeT U He MOIJIoIAeT JHePIruu

2) Pa3zHOCTh 3HEpruil ABYX CTAIMOHAPHBIX COCTOSIHUN paBHA SHEPTHUH
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

3) B aTome 37eKTpOHBI IBMXKYTCS 1O OpOUTaM, OJU3KHUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIBLHO 3aPSHKEHHOTO Spa U
OTPULATCIIBHO 3apsS’KCHHBIX 3JICKTPOHOB

OIIK-1.3.1
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Bri6epuTe, kakoe U3 NPUBEACHHBIX HUYKE BBICKA3bIBAHUN MPABUIBHO
OTHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYY€HHUIO U MTOTIIOMICHUIO
SHEPTUU: «ATOMBI MOTYT ...».

1) HoryiomaTs U U3J1y4aTh JHIIb HEKOTOPbII TUCKPETHbII HA0OP
3HAYEHUH YHEPIruu

2) M3my4aTh ¥ oromars g0y TOPIHI0 YSHEPTUH

3) M3nyuyaTh mub0 TUCKpeTHBIH HAOOp 3HAUYEHUH SHEPrHUH, JINO0
JT00YIO TTOPIIMIO YHEPTUN

4) N3nydats 1100y10 MOPIHUIO SHEPTUH, a TIOTJIOUIATh JIUIIh
HEKOTOPBIN

OIIK-1.3.1
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VYkaxuTe, K KaKOMY JUana3oHy U3Iy4eHHs] OTHOCITCS MEPEXO0/Ibl U3
cepuun bansMepa B atome Bogopoaa?

1) TemnoBoe uzmydeHue

2) PeHTreHoBCcKOE M3IIyYCHHE
3) T'amma-uzmydyenue

4) Buaumpblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiite, Kak U3MEHUIACH SHEPTHSI AaTOMA BOJOPOa MPH
M3TydeHHH UM QOTOHA C ITHHOM BOTHBI A = 4.86%107 m?

1) VYBenuuwmiach Ha 4.86 5B
2) Ymenbmuiaach Ha 2.55 3B
3) VYwmensmuiach Ha 4.86 5B
4) VBenuuunach Ha 9.72 3B

OIIK-1.V.1
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OrneHuTe Pa3HOCTh SHEPTUH OCHOBHOTO U BO30YXKICHHOTO COCTOSTHUS
(8 5B). /laHO: IEKTPOH B aTOME TIEepeIies U3 BO30YKISHHOTO
COCTOSTHUSI B OCHOBHOE, U TMIPU JAHHOM NEePEX0/ie MPOU3O0IILIO0
u3NydeHre GoToHa ¢ JIMHON BOTHBI 650 HM.

1) 0,458
2) 1,95B

OIIK-1.B.1




3) 1,25B
4) 2,25B
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VYkaxure, B UéM 3aKiItoyaeTcs runoresa ae bpouns.

1) JIroOble MUKPOYACTHIBI HAPSAY C KOPNYCKYJISAPHBIMHU
00J121a10T BOJIHOBBIMH CBOMCTBAMH

2) ATOoM He MOXKET cojiepKaTh Oosiee ABYX AJIEKTPOHOB, HAXOASAIINXCS
B OJJMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSX, OTIPEIENIIEMbIX HA00POM
YeThIpeX KBAaHTOBBIX YHCEI

3) OnHOBpEMEHHO HEBO3MOXKHO C BHICOKOM TOUYHOCTHIO 3a7aTh
KOOPAMHATHI U UMITYJIbC MUKPOUYACTHUIIbI

4) DHeprust UCITYCKAEeTCs U MOIJIOIAETCs HE HENIPEPBIBHO, a
OTJIeIbHBIMU KBAHTAMU

OIIK-1.3.1
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Bri6epute yTBepxkaeHNE, HAMOOJEE MPABIIIBHO COOTBETCTBYIOIIECE
rurnorese ae bpons:

1) MuxkpoyacTuubl MOTYT NPOSBJIATH BOJIHOBbIE CBOIICTBA
2) DneKTpoMarHUTHBIC BOJHBI HMEIOT CBOMCTBA YaCTHIL

3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUUYACTHIIA

4) Snpo aToma COCTOMUT U3 KBapKOB

OIIK-1.3.1
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Paccunraiite 1yiHy BOIHBI 1e bpoilsis s SJIEKTPOHA, ABUKYILErOCs
31

co ckopocThio 3.6 km/c. Macca anextpona m, = 9,1*107 kr, 3apsin

snekTpona q. = —1,6%107"° K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKM

OIIK-1.V.1
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YKaXUTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IPUHUMATD
MarHUTHOE KBAaHTOBOE YHMCJIO M IIPU JAHHOM 3Ha4Y€HUU OPOUTAIEHOTO
KBAaHTOBOT'O Yucna /[?

12+1
2)31+1
3)[-1;
4)1

OIIK-1.3.1
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YKa)KI/ITe, 4qTO OIpCACIACT INTaBHOC KBAHTOBOC YUCJIO n?

1) DHepreTuyecKkue ypoBHH 3JIeKTPOHA B aTOMe

2) BenmnurHy MOMEHTa UMITYJIbCA JICKTPOHA B aTOME

3) IIpoekuuto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JICKTPOHA Ha
3aJJaHHOE HalpaBJICHHUE

4) BennurHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 33 JaHHOM
HalpaBIeHUU

OIIK-1.3.1
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YKa)KI/ITe, qTO OHnpCACIACT MAarHuTHOC KBAHTOBOC YU CJIO m?

1) OpbuTanbHbI MEXaHUYECKU MOMEHT JJIEKTPOHA B aTOME
2) DHEPruIo CTaIlMOHAPHOTO COCTOSHUS 3JIEKTPOHA B aTOME
3) BeinunHy MOMEHTa MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaIlpaBJICHUHU

4) DHepreTUyeCcKrue ypOBHH JIEKTPOHA B aTOME

OIIK-1.3.1
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B uects koro Ha3zBaH 3(peKT paciierieHus: ypoBHEH dIHEPTUU aTomMa
BO BHEIIIHEM DJIEKTPUIECKOM I10JIe?

1) DitHireitna u e Xaaca
2) Hltapka

3) OrTuHrCrayzeHa

4) AaponoBa-boma

OIIK-1.3.1
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Kaxk Ha3pIBaroT JIMHUHU B CIICKTPC KOM6I/IHaI_II/IOHHOFO paccedaHusd C
qaCcToTaMH, MCHBIIIMMH YaCTOTHI ITaJar0Iero ceera?

1) OpanXeBbIMU CITyTHHKAMHU

2) AHTUCTOKCOBBIMH CITyTHUKaMU

3) CTOKCOBBIMHM CIYTHUKAMH

4) AHTarOHUCTUYECKMUMH CITYTHUKAMU

OIIK-1.3.1
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[MosicuuTe pusruecKuii cMbICT BOIHOBON (YHKIIUU.

1) BonnoBast pyHKITUS MPOMOPIIMOHATBHA SHEPTUU YACTULIBI

2) IlpousBeneHue BOJTHOBOH GyHKIIMH HA KOMILJICEKCHO-
CONPSIZKEHHOE BbIpaKeHUe PABHO NJIOTHOCTH BePOSTHOCTH
00HapY:KeHUS YACTHIbI.

3) BosHoBas ¢yHKIHMS 06paTHO NPOMOPIIMOHANBHA ITTMHE BOJHBI /1€
bpoiins

4) BomHoBas QyHKITHS IPEACTABISIET COOOM KHHEMAaTUUECKH I 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X = X(t) B HEsIBHOU (hopme.

OIIK-1.3.1
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Bri6epute BepHYI0 GOPMYITHPOBKY COOTHOIIICHUS
HeonpeneneHHocTel [ eizendepra:

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

OIIK-1.3.1
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YKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/II

1) Dnexktpuyecku 3apsHKCHHBIC YACTHUIIBL.

2) DneKTpUYecKH HEUTpabHbIC YaCTHUIIBI.

3) Bce yacTuubl ¢ MOyl EJIbIM CIMHOM.

4) DaeKTpU4YecKU 3apsKEHHbIE YACTHUIIBI C IIEJIBIM CTIUHOM.

OIIK-1.3.1
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Kak Ha3pIBaeTcs TBEpIO€ TENO, y KOTOPOTO BaJICHTHAs 30HA
MOJIHOCTHIO 3aI0JIHEHA, 30HA MPOBOIUMOCTH — MOJIHOCTHIO CBOOOIHA,
a IIMpPUHA 3alPEIICHHON 30HbI BEJIMKA MO0 CPABHEHUIO C YHEPrUEH
TEIJIOBOTO IBWKECHUA?

1) IIpoBomuuk

2) JludJIeKTpUK

3) IlonynpoBoaHMK

4) IlpumMecHBIN NOITYIPOBOAHUK

OIIK-1.3.1
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Kakyro pazmepHocTh umeeT nocrosHHas [1nanka B cucreme CHU?

1) dxsc

OIIK-1.3.1




2) Jx/c
3) dx/m
4) JIx/>B
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OneHute, Kakoi CMbICII UMEET COOTHOIIEHNE HEOTIPEAEIIEHHOCTEN
IeiizenOepra 11t JHEPTUU YACTULIBI U BpEeMEHH NPeObIBaHuUS €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) Oneprus npsAMo NponopHrOHaIbHA BpEMEHU

2) Dueprusi 00paTHO MPOMOPIIMOHATIFHA BPEMEHHU

3) Dneprus u BpeMs MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO

4) Yem 0oJiblIe HeONPeEAEJEHHOCTh JHEPIrUH, TeM MEHbIIIe
Heolpe/e/IeHHOCTh BpeMeHH!

OIIK-1.B.1
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Kak Ha3pIBaeTcs COCTOSTHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHUIO €T0 SHEPruu?

1) Bo30yxneHHOe COCTOSIHUE
2) MeracTtabuiIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE

4) BasieHTHOE COCTOSIHHE

OIIK-1.3.1
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B uewm 3akmouaercst TyHHeNIbHBIH ) exT?

1) B BomHOBOM XapakTepe IBHKEHUS MUKPOUYACTHILIBI B
NEPUOANYECKOM IIOTEHIIAIIE

2) B xopnyckyJsipHOM IOBEAEHUH JIEKTPOMArHUTHOIO U31y4CHHUS
IIPU MIPOXOKJICHUH €T0 Yepe3 y3KOe OTBEPCTHE

3) B HaxoXIeHUM YacCTHIIbI CPa3y B HECKOJIBKUX TOYKAX
MIPOCTPAHCTBA OJTHOBPEMEHHO

4) B npoxo:kaeHMHd MUKPOYACTUIIBI Yepe3 MOTEeHIHAIbHbIT
O0apbep, KOI/1a JHePrus YacTHLbI MeHbIIe BbICOTHI 3TOT0
O0apbepa

OIIK-1.3.1
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Kakue nmoaBmxHbIe YaCTHUIBI WM KBA3UYACTUIIBI SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ?

1) OnexTpoHsl

2) IlpotoHnsl

3) DJIeKTPOHBI H ABIPKH
4) Honbl

OIIK-1.3.1

Bomnpock! 151 TpoBEpPKHU OCTATOYHBIX 3HAHUHN
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Hpoqumaﬁme mekcm, 6bl6epume I’lpél@bUleblIZ omeent u 3anuwiume
apcymernniol, 060CH06bl6'a}01/b;u€ 6bl50p omeema.

YKa)KI/ITe, 4TO U3 MNCPCUHUCIICHHOI'0 HEC ABJACTCA CTPOTrUM YCJIOBUEM
JJIs1 KOTEPEHTHOCTHU CBETOBBIX BOJIH.

1) OnMHAKOBOCTH aMILIUTY/T
2) IMocTosiHCTBO pa3HOCTH (a3
3) PaBencTBO AJIMH BOJH

4) PaBeHCTBO 4acTOT

OIIK-1




OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJbKY /ISl YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO JJHMH
BOJIH (2, CJIeIOBaTEJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

Ipouumaiime mexcm, evibepume npasuibHvle 6apPUAHMbL OMEEmda U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8b1O0P OMeema.

VYkaxure, Kakue U3 MePEeYUCICHHBIX HI)KE HAOOPOB TPeX KBAHTOBBIX
YHCel B aTOME SBJISIOTCA JOIYCTUMBIMH.

9 |V

Otser: 1, 3 u 4, N0CKOJbKY I'NIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HaUeHHue.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:

YCcTaHOBUTE COOTBETCTBHE MEXAY XapakTEPOM JIBIDKCHHS |
JIEUCTBYIOLLEH Ha TEJNO CHIIOM.
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JIBuxeHue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BparieHne B) PaBnas nymo
Otset: 1-B, 2-b, 3-A
Ilpoyumatime  mexcm u  ycmanogume  NOCIEO008AMENbHOCHb.
3anuwume coomeemcmeyOWYO NOCIe008aMeNbHOCMb OVKE Clea
Hanpaeo:
Pacrnionoxure nepedncieHHbIe HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHepUuU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUUTATh
08 OJIMHAKOBBIMHU.
A) ap
b) ToHKko€ KOIBITO
B) Hununnap
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
99 TOJIIITMHE MMPOBOIHUKA YBEIIMIUTH €T0 JUTHHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro0
CONPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TMYHOTO TUIIA:
1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeThbIpex NpeNJIOKEeHHBIX U 000CHOBAHMEM BBIOOPA CUHMTACTCS BEPHBIM, €CIIM TMPABHIBHO




yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIlCHHMBAaeTcs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — () OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHThI, UCIIOJIb3yEeMbIE MTPHU BbIOOpE
orBeToB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSMU APYroro ctondma). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIlCHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6aymioB

4) 3amaHue 3aKPBITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oamiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHBIN — 1 Gasut, ecau gomymieHo 6osee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT
1 Kunematuka
2 Jnnamuka
3 3aKOHBI COXPAHEHHS] B MEXAHUKE
4 OCHOBBI CIELIMAJILHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue KoeOaHus
6 BosHOBBIE IPOLIECCHI
7 DIEKTPUUECTBO
8 Marnetuzm
9 Bonnosas ontuka
10 KBaHTOBas ontuka
11 dusuka atoma
12 KBaHTOBass MexaHuka

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX HSTambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTEeCTAIllMi 00yJaroIuXcs
['VAIL

11. Metonuuecknue yka3zaHus sl OOyJarOIIMXCSI 0 OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCST TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcCHOBHOE Ha3zHAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOUHOE, CHCTEMHOE,
rIyOOKOoe W SICHOE W3JOKEeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JEKIMH 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 ¥ MHGOPMAITMOHHYI0 (QYHKIHH. JISKIUs pacKphIBacT MOHITHHHBIN 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.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— [OJIy4YEeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00padaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX 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;

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).

11.2. MeTtonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemonmHeHUs 1abOpaTOpPHBIX paboOT OOy4aIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAaHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUM C KBaJU(PUKAUUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIMILTUHBI,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKITUSX;

—  TIOJIydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajaHue U TpeOGoBaHMs K IPOBEACHUIO 1a00PaTOPHBIX paboOT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiHe Pu3uka JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio JadopaTopHbix pabor. Ha
KaX1yIo J1a0opaTopHylo paboTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATHMH: OJHO Ha BBIMOJIHEHHE
U3MEPEHull, 1 OHO Ha 3amuTy oTdera. OTUEeT MMIIETCS HE BO BpeMs 3aHATHUMH, a JoMa WU B
oubnmoreke.

B Hauane cemecTpa 10 Hadana 3aHATUN CTYAEHT JIOJIKEH ObITh MPOUHCTPYKTHPOBAH IO
TEXHUKE O€30MacHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (PUKCUPYETCS B CIELUAIBHOM JKypHAJIE; TaM HY>KHO 00s13aTE€JIbHO PACIHCATHCS.




B nmaGopaTtopuio CTyIeHTHI IOJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HA4YCHHOM
pabote. Heobxomumo 3apaHee MpouMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BreimonHsaTe paboTy CTYIEHTY pa3peliaeTcsi, TUIIb MOCe JOIMYCKa, OMy4YEeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOIUTHCA, UTO CTYACHT TIOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb IIepe]] HUM II0CTaBJIEHa;
— KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[TonydeHHsbIi 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHaie.

B mpomecce BbimonHeHUsT J1abopaTopHON pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO TPOTOKOJIAa HECKOJIbKUMHU CTYIAEHTaMU BMecTe He jomyckaetcs. [IpoTokos BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHUE U HOMED
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIIns, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIHUAIBI MpernojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpH nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
pu opOpMIICHUH OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKO 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOJaBATEINIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperofaBaTes
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUJI MPOTOKOJI.

[To pesynbratam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTeNlb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1adbopaTopHOil pabOoTHI.

CrpykTypa u dhopma oTueTa 0 Jab0paTOpHON paboTe

OT4eT HOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabdOTHI, OTTyHa €€ CledyeT
Hepenucarh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO OBITh KpaTKUM. CrelyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpHUBOAWUTH BHELIHETO BHJA IMPHOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0IUIE
TEXHUUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MMPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIIEHUS HccelyeMbIX BeqnduH. CieBa B popMyse JODKHO CTOATh TO, UYTO




CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa opmyn ¥ mpomMeKyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pPe3yabTAaTOB U3MEPEHUI B 3TOM pa3zelie TOXKE HE MPUBOJIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATh B BHUIE HArMAOHBIX Tabmuin. B
MPUBOUMBIX 3HAUCHUSX HENIb3Sl OCTABIIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaer peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBEJICHBI B 3TOM pa3jieJie.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyine. DTOT paszen HYXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera MAOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHble MOTPEIIHOCTH U
MPEJICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pa3fen oT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
ABTOPBI TIOCTAPAIIMCH OCTABUTH JIUIIH CAMO€ BAXKHOE IO TOW TeMe M H3JIOKHTHh MaTepuan Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IPOHYMEpPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBAThH
Ha ocax He cieayer. Ha rpaguk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJHOW WM HECKONBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OkoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene ordeTa HY)XKHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXKHO CPaBHHUTH
9TH pe3yJbTaThl M WX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jyulle, TOYHee,
ynobHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHHEe 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKTI0YeHe 00 UX COBMAJICHUN WJIH HECOBMAICHUU.

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCS HEJONyCTUMBIE
pPacXoKJIEHHUs, 9TO HYKHO 00s3aTeTbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHUE O
BO3MOJXKHBIX MPUYMHAX 3TOTO HECOBIAICHHUS.



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

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

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

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

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

MeToauveckie yKazaHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanust u BonmHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

OnexTpuuecTBo U MaruetusM. Jlaboparopusriii npaktukym // A.B. Konesusrios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponmun. CII6I'YAIL, 2013. 68 c.
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11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIuXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJalONUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpENojaBaTrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSI.

Jns oOyyaromuxcst mo 3aoyHOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThI, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

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

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

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

11.4. MeTonuueckne YyKa3zaHWsl Ui OOYYaIOIIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXCcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLUTUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMics JOJKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMHU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U oO0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJICHT MNOJY4YHMJI OLEHKY B 0Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpenojaBaTeeM o0 JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYMHBI, OTKa3a, OOy4aroIlerocss OT OTBETOB HA 3aHATHUSAX,
HEYJOBJIETBOPUTEILHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATHSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIbHBIX, J1a00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyYaroIUXCs CIIy’KaT OCHOBOM AJIs
POMEXYTOUHOW aTTECTAIlMM: MOJYYeHUs 3a4deTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTMHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYAEHTY HEOOXOMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIOJHUTH
TECTUPOBAaHUE B cUCTeMe aucTaHioHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLIEHKH «yJIOBJIETBOPUTENILHO». B ciydae HEBBINOJIHEHUS BBIIEU3IOKEHHOTO CTYIEHT, NpH
YCIICIIHOM NPOXOXJACHUH TMPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAHOHHYIO
OLIEHKY BBIIIE «yIOBJIETBOPUTEIBHO.

11.5. MeTtonuueckne ykazaHUs ISl OOYYaIOIMIUXCSA MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
aTTeCTallHH.

[IpomexyrouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycCMaTpUBaeT  OLICHUBAaHHE
IPOMEXYTOUYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
cebst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYaloIIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHHUs MNPAaKTUYECKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCS aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00yJaromuMcs Py U3YYEeHUH TUCIMIUINHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIbCKUX padOT U MPOXOXKIEHUHU MPAKTUK C ATTECTAIIMOHHOM OI[EHKOM
COTIIUYHOY, «XOPOILOY, KyTOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

B Teuenue cemectpa cryaeHty HeoOxoauMo caath He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBiIETBOPUTENBHO". B ciiydae HEBBIITOTHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (GopMe D5K3aMEeHa, HE MOXKET MOJIy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTaIlMH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust cpopMrUpoBaHHOCTH KOMIIETEHLIUNA 00y4aroerocs:



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

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IIPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMA M IIEpeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, 1o
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJTOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllMH
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa3oBaTelIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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