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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 BBIUYMCIUTENbHAS TEXHUKA» HalpaBiIeHHOCTH «KOMIBIOTEpHBIE TEXHOJIOTUH,
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/Ibl MaTEMaTHUECKOT0 aHaIN3a U MOAEIMPOBAHNUS, TEOPETUUYECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMA B TPOPECCUOHATIBHOMN 1EATEIEHOCTI

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

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO MpolLecca: JeKIHH, JJA00paToOpHbIEe pabOTHI, CAMOCTOSITEIbHAs padoTa.

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

OO6miast TPyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI 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 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

. TpyloeMKOCTb 110 ceMecTpam
Bun yuebnoi paboThl Bcero No? No3
1 2 3 4
Obwan mpyooemKkocmay OUCUUNTIUHDL, 7/252 3/ 108 4/ 144
3E/ (uac)




U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 68 34 34
B TOM YHUCJIC:
nexuuu (JI), (gac) 34 17 17
npakTuueckue/cemunapckue 3anatus (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 27
CamocmosamenvHas paboma, Bcero (dac) 157 74 83
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) (IJlIaIZ) (III(;;[) EII;CC)
Cemectp 1
Pa3pnen 1. Mexanuka. 11 7 25
Pasgen 2. Konebanus 1 BOJHEL 11 7 25
Paznen 3. DnexrpuyecTBo. 12 3 24
Uroro B cemectpe]| 34 17 74
Cemectp 2
Pa3znen 4. DnexTpoauHamuka 12 7 28
Pa3nen 5. BoaHoBast U KBaHTOBAsI OIITHKA 11 7 28
Paznen 6. KBanroBas usnka 11 3 27
Hroro B cemectpe: 34 17 83
Hroro 68 0 34 0 157

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




N3 Hux Ne
No | Tembr npaktrdeckux | ®OpMbI IPaKTUUYECKUX | TpPyIOEMKOCTb, |IPaAKTUYECKOM [pa3iesia
/11 3aHATAR 3aHATAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JINHBI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
|
Bcero
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh IIPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHBIX paboT TPyAOEMKOCTE, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 | Mastauk MakcBemia 4 1
2 | HaknoHHbIN MasTHUK 4 2
3 | CTOJKHOBEHHE IApOB 3 1
4 | MaremaTnueckuii 1 000POTHBINA MasiTHUKU 3 2
5 | Onpenenenue 3JIEKTPOEMKOCTH KOHJEHCATOpa 3 3
Cemectp 2
1 | Onpenenenue rOpu30HTAIBHON 3 4
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
2 | OnpenenieHne yIeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetotona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOTO U3JIYYEHHUS 4 5
5 | Onpenenenne NOTEHIMATIOB BO30YKICHUS 3 6
aTOMOB
Bcero 34
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarommxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMmocTosTeIbHOM paboThI U €€ TPYJO0EMKOCTh
. Bcero,
Bun camocrosTensHO#M paOboThI qac Cewmectp 2, yac Cewmectp 3, uac
1 2 3 4
N3yuenue TeopeTuueckoro MmaTepuaia 59 75 27
nucuuriuael (TO)
[TonroroBka K TEeKyIIeMy KOHTPOJIIO
53 25 28
ycneBaemoctu (TKY)
IToaroroBka K MpOMEKYTOUHOM 52 24 28




arrectaruu (ITA)

Bcero: 157 74 83

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYaIOMIMXCS IO TUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI NTpUBEIEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Ugiﬂa(},)url))/ec bubnmorpaduueckas ccpuika 61/1(61(115/;(;:1(6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

https://znanium.com/catalog/ | Uponos, 1. E. Mexanuka. OcHOBHBIE

product/1984911 3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.

E. Uponos. - 12-e uza. - Mockaa :
JlabGopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .
E. Uponos. - 8-e uza. - Mockaa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Upoxnos, U. E. 3agaun no obmeit Gpusuke :

product/1984908 yuebHoe nocooue ais By3oB / U. E. Uponos.
- 14-e uzn. - Mockaa : JIabopaTopust 3HaHUH,
2021.-434c.

https://znanium.com/catalog/ | Kann, K. b. Kypc obmie#t pusuku : yaebnoe

product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :

NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyisi By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u o1m. - Mocksa : M3aaTenbcTBO
FOpaiir, 2020. - 320 c.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIUILIMHBI
npuBeseH B Tabnuue 9.

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

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOoHHAs BEPCHS KypHaAIa «Y ClieXu
¢usnueckux Hayky, OU3NYeCKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE

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

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

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTAHE
[Tepedens WMCHOIB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM IIPEJCTABICH B
tabimuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, [TerepOypr, yu.




IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe JJIs IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

T"acremo, n. 15,
ayautopus Ne31-046

VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
WHAWNBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
U3MepeHuil (3EeKTpOHHBIN 3aB0J] DnbBpo Bpolyias);
YcranoBku 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,
aynutopus Ne31-04B

VYueOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, TPYIIOBBIX ¥ NHIAWBUAYAJIBHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUS y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npeneseHue 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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-06




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazoranuey r. Kazans)).

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opyJoBaHue

(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. Kazann); ycranoBku ®I1K-03, ®ITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-05.

VYueOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHUE.

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

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

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

[TepedyeHb OIICHOUHBIX CPECTB

DK3aMeH

Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepernrpoBanHbIii 3a4éT

Cnucok BOIPOCOB;
TecTsr;
3amaun.

10.2. B kadyectBe

KpUTEpPUEB OICHKU YPOBHS

chopmMupoBaHHOCTH  (OCBOCHHS)

KOMIIETEHIINH 00ydJalouMMHCa MPUMEHseTCsl S-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU




KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA

100-0amwmpHas  ImKaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMBbl Y HHUBEPCHUTETa,  MpaBuia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

5-OayuIbHAs IKaIa

XapakTeprcTrKa chOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTJINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIEC HAYYHBIE MTOJIOKEHUS C MPAKTHYECKOU
JIeATEITbHOCTBIO HAIPABIICHUS;
— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClielMaIN3UPOBAHHBIX OHATHH.
— oOyyaroluiicss TBEpI0 YCBOWIJ MPOTPaMMHBIA MaTepHall, TPaMOTHO U
MO0 CYUIECTBY M3JaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;
«ODOLLIOY — HE JIOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOU JEsITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 000OIICHHS;
— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpascCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpynHsieTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;
— YaCTHYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX TOHITHUH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuaa;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

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

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) 15t FIK3aMeHa Kon
UHAMKATOpa

1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1

2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-1.3.1

3 Kakum 06pa3om ompezensercst HanmpaplieHHe cuiibl Ammepa? OIIK-1.3.1

4 Paccuuraiite, yueMy paBHa BeauM4yMHa MarHuTHoro mnoisiga B wnentpe | OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.

5 Paccunraiite MarHMTHyH0 MHIYKIMIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI U (eppOMarHUTHBINA




CepAeYHUK ¢ mpoHuaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuioit 2 A.

6 PaccunTaiiTe TIOTHOCTP HAMOTKH TOpouaa, HeoOxomumyro, utoOwl | OIIK-1.B.1
Mpy CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTo.
7 OlieHUTE CUTYalMIO: B MAarHUTHOE T0JI€ C OJMHAKOBbIMU ckopocTsimu | OITK-1.B.1
BJIETAIOT MPOTOH U 3JEKTPOH. ByAyT M OTIIMYaThCS UX TPACKTOPUHU, U
€CJIM J1a, TO KaKKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
8 Onpenenure, KakoM 3apsii HECET 3JIEMEHTapHas yactuua, eciau ona, | OIIK-1.B.1
JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.
9 B dem cocTouT siBiIeHHE 3JIEKTPOMAarHUTHOW UHAYKIUN? OIIK-1.3.1
10 [Ipoananusupyiite Benuuuny 2/1C, Bo3HUKaIOLIYyI0 B Koublie, koTopoe | OIIK-1.Y.1
BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM
10 cm HaxoauTcsd B MarHUTHOM noisie ¢ maaykuumen 50 mTn. Otser
3anuiurTe B MB.
11 [aiite onpeneneHus JuaMarHeTUKaM U ITapaMarHEeTUKAM. OIIK-1.3.1
12 Kaxkue BemecTBa Ha3bpIBaloTCs peppoMarHeTHKamMu? OIIK-1.3.1
13 UTto Ha3bIBalOT KO3PLUUTUBHON CHUIION? OIIK-1.3.1
14 Onpenenure, Kakas SHEPTHS 3aKIIOUCHA B KaTymke MHAYKTUBHOCTHIO | OINK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
15 UTo Ha3bIBAECTCS AJIEKTPOMATHUTHON BOITHOM? OIIK-1.3.1
16 Kax B3aMMHO OpHEHTHPOBAHBI B 3JEKTPOMarHUTHOM BojHe BekTophl | OIIK-1.3.1
HANPSDKEHHOCTH DJIEKTPUYECKOrO TOJIsl, MAarHUTHOW HMHIYKIUU H
CKOPOCTH BOJIHBI?
17 ChopmynupyiTe 3aKOH OTpaKeHHS CBETA. OIIK-1.3.1
18 [Ipoananu3upyiite, T1e CBET ABUKETCS ObIcTpee — B anMmase (n = 2.42) | OIIK-1.B.1
niu B Boze (n = 1.33). Bo ckosbko pa3 pa3nnyaroTcs CKOPOCTH CBETA B
JAHHBIX cpenax?
19 OueHuTe CHUTYyalMIO: JIyd CBETa MajaaeT Ha rpanuny paszzaena asyx | OIIK-1.B.1
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JIy4u
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu npa, ompenenute
II0Ka3aTeNb PETOMIIEHHS BTOPOI Cpebl.
20 UYro Ha3zwBatoT uHTEpEpeHIuei ceera? OIIK-1.3.1
21 Onumure, B 4eM pas3inyue Mexay reomerpudeckoid u omruueckoit | OINK-1.Y.1
Pa3HOCTHIO XOJla CBETOBBIX JIyUEH.
22 [Ipemnoxxure Teopernueckoe oOOcHOBaHMe Hamuuus pagyxsoit | OIIK-1.B.1
OKPAacKH y TOHKUX IJIEHOK (pa3/IuTOe Ha MOBEPXHOCTH BOJIBI Macio,
MBUIbHBIE MTY3bIPH U T.I1.).
23 Urto Takoe mumcnepcus cBera kak sBieHue? I[lpuBenure mnpumepst | OIIK-1.3.1
HAOIIOICHUS TUCTICPCHH.
24 [Ipoananu3upyiite, Kako HauOONbIIMA TOPsAOK crektpa MoxHO | OIIK-1.B.1

HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BOHBI 500
HM?




25

Yemy paBHa pa3zHOCTh (a3 JABYX CBETOBBIX BOJIH, TPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

26

[1mockomoApU30BaHHBIM CBET IMAJaeT Ha aHaluW3aTop TakK, 4YTO
IJIOCKOCTh MOJsipU3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHajJM3aTopa. Bo ckonpko pa3 YMCHbBIIUTCA MHTCHCHUBHOCTL CBCTA B
YKa3aHHOM ciry4ae?

OIIK-1.V.1

27

Urto Takoe aOCOMIOTHO YEpHOE TEN0?

OIIK-1.3.1

28

Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS
JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOocCHyiiTe Baml OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

29

Pacnonoxxure ciegyromue CHEKTpadbHbIE KIACCHI 3BE3J B IMOPSAIKE
BO3pacTaHus aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHS! a0OCOITIOTHO YEPHOTO Tela.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-1.B.1

30

Yro HaswiBaeTcst BHEMTHUM (HoTOdPdekToM?

OIIK-1.3.1

31

MoeT a1 BUIUMOE M3JIydyeHHE BbI3BaTh (POTOA((EKT B IIaCTUHE U3
MeTasuia, pabora BbIXoga KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

OIIK-1.B.1

32

OObsicHUTE TPUYUHY BO3ZHUKHOBEHHUS TOPMO3HOIO PEHTI€HOBCKOIO
U3JTY4CHHUS.

OIIK-1.3.1

33

OObsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOU BOJIHBI.
OOGocHyiiTe Ball OTBET.

OIIK-1.3.1

34

®doToH ¢ anuHOM BOJHBI A = 97,04 mM paccesyics Ha HEMOJBHYKHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCUTEJIbHOTO  W3MEHEHHUS  JUIMHBI  BOJHBI  (GOTOHA  MIpH
KOMIITOHOBCKOM PACCCAHHU. Paccuuraiite ero BCJIIMYMHY B YKa3aHHOM
ciaydae. KoMntoHoOBCKast JyiMHA BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

35

Onwumute, 4To NpeCTaBisieT co00i aToM B paMkax Mojenu TomcoHa.
Kakune ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

OIIK-1.3.1

36

ATOM BOJOpOJIa HAXOJUTCS B OCHOBHOM COCTOSIHMU. KakoW MJIMHBI
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.B.1

37

B dem coctout runotesa ne bponns?

OIIK-1.3.1

38

OObsicHUTE, TpPU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHII.

OIIK-1.3.1

39

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (PYTOONBHBIM MSY TIpU
MOMNaJlaHi B BOpOTa IMIMpHHOW 7 M, ecnu macca msda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATS.

OIIK-1.V.1

40

KaxoB ¢hu3mvecknii CMBICIT BOJTHOBOUM (GyHKIIUN?

OIIK-1.3.1

41

B d4em oTimume CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpPaBHCHUSA
[Ipénunarepa?

OIIK-1.3.1

42

Onenure 1O TOPSAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusi KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

43

MukpodacTuia 3anepra B OJJHOMEPHON MOTEHIIMATBHON IME IUPUHOM

OIIK-1.B.1




/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = /. IlokaxuTe, Kak ONpPEAEIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKPOYACTHUIly MaKCHMaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

44 CpaBHute JuHYy BOJIHBI Ae bpoitns mna mapuka maccoit my, = 0,2 r u | OIIK-1.V.1
mpoTOHa Maccoii m, = 1.67*10™, uMeromux 0MHAKOBEIE CKOPOCTH V.

45 Kakum oOpazom »sHeprus «HyJeBbIX KosieOaHuii» kBaHToBOrO | OIIK-1.B.1
rapMOHMYECKOI'O  OCIWJIISATOpAa  CBSI3aHa € COOTHOILLEHUEM
HeonpeaeneHHocTel [ eizenoepra?

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

47 [locunTaiite, CKOJIBKO 3JIEKTPOHOB B aToMe, y Koroporo ueiaukom | OIIK-1.Y.1
3all0JIHEHa BHEIIHAS 2p-000704Kka. ATOM Kakoro BeIleCTBa HMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

48 Kakum wmoker OBITh CHOHMH 4acTull, KoTopble ommchkiBatoTcs | OIIK-1.3.1
cratuctukor @epmu — [lupaka? [IpuBenure npumepsl TAKMX YaCTHULL.

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

50 [Ipennoxute  teoperudeckoe  oOocHoBaHwe, kak  wu3MeHutcs | OITK-1.B.1
MPOBOJAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH
HEOOJIBIIIOE KOJTMYECTBO MHAMECBOW mMpuMecu? BaneHTHOCTh KpeMHHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

51 CormocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHYKJICHHOT'O U3JIYy4CHHUSI. OIIK-1.B.1

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

53 Jlazep paboraeT mo TpexypoBHEBOW cxeme. DHeprus ocHoBHoro | OITK-1.V.1
coctosiaus E; = -8 3B, 3Heprus Bo30yXIEHHOTO cocTostHUS E, = -5
9B, sHeprus metactabmwibHOTO coctostHus E3;= -5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOUCXOIUT pabouee n3IyuyeHue.

54 Uemy paBHa MoJsipHas TEIUIOEMKOCTh TBepAoro tena, coryacHo | OINK-1.3.1
KJIACCMYECKOU Teopuu TeruioemMkoctu Jrononra u [1tu?

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

56 Kakas wactuma HaspiBaercss ¢onoHom? Kakum  kBantoBbsiM | OIIK-1.3.1
pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?

Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Ne i/t [Tepedyens BonpocoB (3amav) myis 3aueta / nudd. 3auera Koxn
WHINKATOpa
1 HasoBure npenmeT u3yueHus: KHHEMATHKU. OIIK-1.3.1
2 Jaiite onpeneneHnue MaTepUAIbLHON TOUKHU. OIIK-1.3.1
3 Teno nBMkeTca U3 COCTOSIHUSA MOKOS ¢ TaHreHIMaabHbIM yckopeHuem | OINK-1.V.1
a: = 4 M/’ M HOPMAIBHBIM YCKOpEHHeM a, = 3 m/c’. Haiimure
BEJIMUMHY MMOJIHOTO YCKOPEHUS Tena a.
4 Maiite onpenenenre abCOMIOTHO TBEPAOMY TEIy. OIIK-1.3.1
5 [Mpoanamm3upyiite oTnuuus cieayrommx ¢usndeckux wmoxeneit: | OITK-1.B.1
abcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure
npuMep, B KOTOPOM OJIHO M TO € TEJIO BBICTYNAeT B KayecTBE
MaTtepuaibHoi Touku U ATT.
6 Haiinute cBsS3p Mexay JuHEWHOM U yrioBod  ckopocThio | OINK-1.V.1




MaTepUAIbHON TOYKH.

7 [Ipoananu3upyiite xapakrtep npsMoiauMHEWHoro aBwxkeHus Ttema mo | OIIK-1.B.1
U3BECTHOMY 3aKOHY ABIKEeHHS X(t)=10+2*t+0,5*%t"2 (m). Kakoit myTh
MpOMIET Teo 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyiTe MPUMEHEHUE
3aKOHOB, HCIIOJIb3YEMbIX ISl PEIICHHUS 3a/1a4H.
8 Cdopmynupyiite nepssoiii 3akoH HproToHa. OIIK-1.3.1
9 OOBsicHUTe, Kak, COrjacHO BTOpoMy 3akoHy Hpiorona, 3aBucur | OIIK-1.3.1
YCKOpPEHUE TeJla OT €r0 Macchl.
10 KameHb n€XUT Ha IHE cOoCy/la, MOJHOCThIO Morpyx€unbii B Boay. Kak | OIIK-1.B.1
U3MEHUTCS CUjla JaBJICHHUs] KaMHA Ha JHO, €CJIM CBEpXy HaJIUTh
KepoCcHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBeET.
11 [IpuBeguTe mpuMep, WUTIOCTPUPYIOMIMKA AeiicTBHEe TpeTthero 3akoHa | OINK-1.V.1
Hsrorona.
12 HazoBute, kakoii u3 3akoHoB Kemuepa ycranaBmuBaer ¢opmy | OIIK-1.3.1
TPACKTOPUH IJIAHET.
13 OneHute 3aBUCUMOCTb CHJIBI BCEMHUpHOro TsAroreHuss ot wmaccel | OIIK-1.B.1
B3aUMOJICCTBYIOIIMX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,
KaK M3MEHHUTCS CHUJla B3aUMHOTO TSTOTEHMsI JIByX TEJ, €CIIH Maccy
OJIHOTO M3 TeJl YBEIMUYUTh BJBOE, a PACCTOSHUE MEXIy TelaMu —
YMEHBILIUTH B JBa pa3a.
14 JaiiTe onpeneneHne UMIynbca Tela Kak GU3NIecKoil BeTUUNHBI. OIIK-1.3.1
15 ChopmynupyiiTe, mnpU KaKux YyCIOBUAX BbmosHsercss 3akoH | OIIK-1.3.1
COXpaHEHHUsI UMITYJIbCA.
16 HazoBure, kakas ¢pusuueckas BennyrHa Ha3biBaeTcsi MOMeHTOM cuitbl. | OINIK-1.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOT'O 3aKOHA JUHAMUKHM 11 moctynatensHoro | OITK-1.B.1
U BpaulaTeabHOro ABMkeHMs. Hailinure B3auMOCBSI3M MEXKIY 3THUMH
3aKOHAMH.
18 ChopmynupyiiTe 3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCa. OIIK-1.3.1
19 Haiite onpenenenue paboThl Kak (PU3HMUECKON BETUYUHBI. OIIK-1.3.1
20 ChopmynupyiiTe, 9TO TaKO€ MOIIIHOCTh KaK (pU3uvecKas BeINYHHA. OIIK-1.3.1
21 Kakoit kopabnp mBmkercss MemieHHee — Harpyxkenusii wim | OIIK-1.B.1
HEHAarpy»eHHbII — TMpuU OJAMHAKOBOM MOIIHOCTH JBUTaresns?
OO0ocHyliTe CBOW OTBET.
22 OOBbscHHUTE, TOYEeMYy LIEHTPOCTpEeMUTENNbHAs cuia npu Bpamenun mo | OIIK-1.V.1
OKPY>KHOCTH HE IPOU3BOIUT PaOOTHI.
23 Uccnenyiite paboTy cuitbl, eciu Teso Maccoit m = 1 xr nox nevicreuem | OIIK-1.V.1
HEKOTOPOM CHIIBI U3MEHUIIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
ObocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX ISl pEIICHUS
3aJlauH.
24 OO®bscHUTE, B YeM COCTOUT paziauuyue Mexnay KoHcepBaruBHbiMH U | OIIK-1.B.1
HEKOHCEPBATHBHBIMU CHJIAMHU.
25 HaiiTe onpeneneHne NoTeHIMAIbHON sHEprun. OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3akOH coxpaHeHUs MexaHudeckoil sHeprum. | OIIK-1.3.1
[IpuBenute npuMep BHIMOTHEHUS 3aKOHA COXPAHEHUSI SHEPTUH.
27 Jan ToHkui cTtepkeHb Maccoi m = 120 r u gmuHol / = 50 cM, | OIIK-1.V.1

CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO




YKa3aHHOM OCH.

28

[Tokaxkute Ha mpuUMepe TOHKOro cTepkHs nnuHor 20 cM u maccou 30
I, Kak npumeHserca teopema lllreliHepa [ pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA HA
OJIMH U3 €ro KOHIIOB.

OIIK-1.B.1

29

HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA
aOCOJIIOTHO TBEPIOTO TEIA.

OIIK-1.3.1

30

Kak Brluncisercs KuHeTHYECKas OHCPIUd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ (GOPMYION IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIbHOT'O ABUKCHUS.

OIIK-1.B.1

31

ChopmynupyiiTe 1Ba  MOCTyJaTa OTHOCUTEIBHOCTH

OUHIITEHA.

TEOPHUH

OIIK-1.3.1

32

CnpasemyiuBa 1M B cnenuanbHoil Teopun otHocutTenbHocTH (CTO)
KJaccuyeckasi popmyiia i KWHeTU4ecKor 3Hepruu E = mv*/2? Eciu
HET, TO KaK PAacCUMTHIBACTCS KMHETUYECKasi SHEPrHsl Tejla COTJacHO
CTO?

OIIK-1.B.1

33

Omnpenenute, Kak W3MEHUTCS MEpuo] KojeOaHWH NPYKHHHOTO
MasTHUKa TpPH YBEIWYCHUH €ro Macchl B 2 pas3a, a >KECTKOCTH
IPYXHHBI — B § pas.

OIIK-1.V.1

34

Cnenalite BBIBOJL IO BONpPOCY: Kak OyJIeT M3MEHITbCA XOJ
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAaHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
AprymeHTHpyiTe cBOi OTBET.

OIIK-1.B.1

35

Kak cBs3ana sHEprus rapMOHHUUYECKUX KOJIEOaHUN C X aMIUTUTYI0U?

OIIK-1.V.1

36

ChopmynupyiiTe onpeeacHue BOTHBI.

OIIK-1.3.1

37

OOBsicHUTE pa3nuyue MEXAy TNPOJOJIBHBIMA W  MONEPEYHBIMU
MEXaHUYECKUMH BOJIHAMU.

OIIK-1.V.1

38

3anumuTe ypaBHEHUE OCTyIeil BOJIHBI.

OIIK-1.3.1

39

HazoBure, ueMy paBHa cpeHsisi 00beMHas TNIOTHOCTh YHEPTHH BOJTHEI.

OIIK-1.3.1

40

VcTOYHWK 3ByKa M PUEMHHUK JBHXKYTCS IPYT OTHOCHUTEIIEHO JIpYyTa CO
CKOPOCTSAMHU Uycy U Uyp COOTBETCTBEHHO. CKOPOCTH 3ByKa B Cpejnie
paBaa 340 w/c. Ilpoananusupyiite 3agady ¥  ONPEICITUTE
OTHOCHTEJIEHOEC M3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlomepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
m/c, v,y = 60 M/c.

OIIK-1.B.1

41

Chopmynupyiite npuaimn [ oirerca.

OIIK-1.3.1

42

HazoBure onpenenenne nHTepHepeHIny BOJIH.

OIIK-1.3.1

43

ChopmynupyiiTe, 4TO Ha3bIBaeTCs crosueit BomHOW. [IpuBenmte
IIPUMEP CTOSIYEH BOJIHBL.

OIIK-1.V.1

44

Uto n3yvaeT neKTpocTaTuKa’?

OIIK-1.3.1

45

Jaiite onpenenaeHUe TOYEYHOTO 3apsija.

OIIK-1.3.1

46

Kak wn3MeHuTCs cuna B3auMMOJAEHCTBHSI JIBYX OJJIEKTPOHOB, €CIIU
paccTosiHUEe MEX1y HUMH yBenuuuTh B 3 paza? OOochyiite Bam
OTBET.

OIIK-1.V.1

47

[Ipoananu3upyiite, Kakyio pabOTy COBEpIIACT 3JIEKTPOCTATUYECKOE
1ojie MPOTOHA B aTOME BOAOPOJA IPHU TOJHOM OOOpOTE 3IIEKTPOHA
BOKPYT HETO0.

OIIK-1.B.1




48 Kak B3auMHO OpMEHTHPOBAaHBI CUJIOBBIEC JIMHUU U dKBUNTOTeHIManbHbIE | OITK-1.3.1
HOBEPXHOCTU?
49 Uto Ha3bIBACTCS ANEKTPUUECKUM JTUMOJIEM? OIIK-1.3.1
50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
51 OOBsicHUTEe pa3auure MEXIy MNOoasIpHeIMH u  HemojsipHeiME | OIIK-1.V.1
JUAICKTPUKAMH.
52 Ouenurte, Kakol eMKOCThIO Oynyr obmamate wmetammdeckue | OIIK-1.B.1
IUIACTHHBI TOmaapi0 0.2 M, KOTOpBIE pa3/iesieHbl c10eM napaduna (€
=2.5) Tonmuuoi 0.5 cm?
53 Cnemaiite BBIBOJ, Kak HW3MEHHUTCS dJeKTpoeMKocTh Iiockoro | OITK-1.B.1
KOHJIGHCATOpa C KBaJAPATHBIMU IJIACTUHAMH, €CIU W3 ATHX IUIACTUH
BBIpE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
54 Ouenute curyanuio: aBa KoHAeHcaropa oauHakoBod emkoctu 200 | OIIK-1.B.1
MK® coenuHeHbl napauienbHo. Kak u3MeHuTCs X 001asi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE0BATEIbHOE?
55 [Ipoananu3upyiite, Kakoll BEJIMYMHBI 3apsij J0bKeH HaxoauTbes Ha | OIIK-1.B.1
oOKIIaJKax KOHJEHCATOpa, YTOOBI MPU PA3HOCTH MOTEHIIUAIOB MEKITY
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
56 Jlaiite onpeneneHne 3JIEKTPUYECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma IJ1s y4acTKa IeMH. OIIK-1.3.1
58 Kax n3meHunTcs conpoTuBieHne NpoBoa, ecim ero anuHa ysenuuures | OINK-1.Y.1
B 4 paza, a tuaMeTp — yBeIu4duTcs B 2 paza? OOOCHYITE CBOI OTBET.
59 Paccunraiite MOIHOCTS, BbIAEIAEMYIO Ha conpoTusieHuu 3 kOM mpu | OIIK-1.B.1

MPOTEKAHUU Yepe3 HETro Toka cuiiot 60 MA?

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npeICTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM aJis KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHbBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B Tabymie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
Cemectp 1
1 Kakas Oyzer TpaeKkTopus y YaCTHIIbI, ABMKYILIECHCS paBHOMEPHO C OIIK-1.V.1
IIOCTOSTHHBIM 110 BEJINYMHE YCKOPEHUEM.
1) [Ipsimast nuHus
2) Jlunus ¢ nepernbom
3) [Tapabona
4) OKpyXHOCTH
2 Onpenenure, Kakas U3 NMpeacTaBIeHHBIX pu3nyeckux BenuynH umeetr | OIIK-1.3.1

eIMHUITY U3MEPEHUS, COBIAAIONIYIO C SAMHUIICH N3MEPEHUS CHIIBI.




1) Wmmynbc

2) VYckopenue

3) Bec

4) VYrnoas CKOpOCTh

Uro npou3oitaét mocne abCOMOTHO HEYIIPYTOTroO yaapa 4acTHI]
Maccamu m; = 4m; U ¢ KUHETU4YeCcKUMU sHeprusamu T, = 6T;. Yactuna
C Maccoil m; ABUTanach BIPABO, a YACTHUIA C MACCOU M, - HABCTPEUY
YaCTHUIIE C MACCOM m;.

1) Yactuipl Oy1yT ABUTATHCS BIPABO

2) Ennnasi yactuna 0yaet IBUTraTbCH BJIEBO

3) Yactuipl OyayT MOKOUTHCS

4) Yactuubl OyayT ABUTAThCS B IPOTHBOIOIOKHBIE CTOPOHBI

OIIK-1.B.1

[Ipoananusupyire, KAKON OTBET SIBJISIETCS IIPABUIILHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHUX CWJI, ACUCTBYIOIINX MEXAY T€IaMU
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?»

1) V3MeHEeHUIO SHEPTUH CHCTEMBI

2) Hyaw

3) H3meHeHMIO UMITYJIbCca CUCTEMBI
4) YCKOpEHHUIO IEHTPa MacC CUCTEMBbI

OIIK-1.B.1

qTO HpOHSOﬁI{GT C MOMCHTOM I/IHepLII/II/I CBHHIIOBOI'O I_II/IJII/IHI[pa
OTHOCHUTEJIBHO OCH, COBIIAIAIOLIEN C €70 TEOMETPUUYECKOU OCHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenurcs

2) YBeJnuurcs

3) Coxpanutcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxuTe BEpHYIO 3allUCh YpaBHEHUS AMHAMHUKH BpalaTeIbHOTO
JIBIKEHMUS.

1) M=J*o

2) e=M/J

3) M=L*w’

4) L=r*p*sina

OIIK-1.3.1

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

1) J=m*"/12
2)J =m*7°/2

3)J =m*?/3

4)J= m*r

OIIK-1.3.1

Bri6epute gpaszy, COOTBETCTBYIONTYIO IEPBOMY 3akoH HbroTOHA:
«ITepBbiii 3akoH Hpl0oTOHA yTBEPKAAECT. ..»

1) daxrt cymecTBoBaHUS aOCOIIOTHOTO JIBMKCHHS
2) CymecTBOBaHUE MHEPUHMAIbHBIX CHCTEM OTCUYETA

OIIK-1.3.1




3) ®akrt cyuecTBOBaHUS HEMHEPIUAIBHBIX CUCTEM OTCUETa
4) ®@akT CymnecTBOBaHUS MPUHIIAIT OTHOCUTEIBHOCTH [ anmues

Paccunraiite BeIM4uHy MOIYJIsI MAKCUMAJIbHOM BEJIMYUHBI YCKOPEHUS
TOYKH, ABHKEHUE KOTOPOH OMHUCHIBACTCS YpaBHEHHEM X = 3¢0s(2¢ —
m/4) cm

) 12 w/i?
2) 3wk’
3) 7w’
4) 9 m/c?

OIIK-1.V.1

10

Bribepure ¢popmyity, onpeaensioniyo BeIuIrHy (pa3oBoil CKopocTH
BOJIHBI

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

OIIK-1.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHIIBI IO
3aMKHYTOU TpaekTopuu (1o Toukam 1,2,3 u 1)

1) 3aBucuT OT YOBUIM OTEHIIMAIBLHON SHEPTUH

2) IlponoprmoHaibHA MPUPAIICHUIO KHHETHYECKON SHEPT U
3) PaBHa Hy10

4) 3aBHCHUT OT CKOPOCTH JABHKEHUS.

OIIK-1.3.1

12

Kaxkast n3 nepeunciaeHHbIX (GU3NISCKUX BETUYNH UMEET Pa3MEPHOCTh
(kr-M)/c??

1) MowmeHT cuitbl
2) MowmeHT uHepIu

3) MowmeHT umiyibca
4) Cuaa

OIIK-1.3.1

13

Korna TanreHnnanbHOe YCKOPEHHE PaBHO HYJIIO, @ HOPMAJIbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE JIBUKEHNUE Ha3bIBACTCA ...

1) PaBHOMEpHBIM KpUBOJIMHEWHBIM

2) PaBHOMEpHBIM IPSIMOJIMHEHHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpalleHHEM

OIIK-1.3.1

14

Bri6epute npaBuibHBIN OTBET. Kak H3MEHSETCSI MOYJIb CKOPOCTH
IIPU NPSMOJIMHENHOM JBUKEHHUH, €CIIH 3aBUCUMOCTD IIPOHAEHHOTO
TEJIOM ITYTH OT BPEMEHH 3a/aHa ypaBHEHHeM: S =4 + 157 + 17

1) VYOwiBaer

2) Ilpoxoaut 4epe3 MUHUMYM
3) Bospacraer

4) Octaércs MOCTOSTHHBIM

OIIK-1.B.1

15

Kak BeIuncaseTcss MOMEHT 150:(5]0) 00705 MaTepHaHLHOﬁ TOYKH?

1) J=m*P/3

OIIK-1.3.1




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

16

Kaxk cooTHOCATCSI MOMEHTBI UHEPIUH AUCKA J, 1 muiuHApa Jy,
KOTOPbIE UMEIOT PaBHbIE MACCHI U PAUyChl?

1 J=J
2) >,
3) I,>2%],
4) J,> 712

OIIK-1.V.1

17

HaiinuTe oTHOIIEHNE MPOU3BEACHHBIX paboT (A1/A;,), eciu JBa AucKa
¢ paBHBIMHM Maccamu U paauycamu Ry u R, (R} = 2R,) packpyuuBarot
U3 COCTOSTHUS TTOKOSI JTO OJJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
4)5

OIIK-1.B.1

18

Kaxoii yuéHblii coznan crenuanbHy0 TEOPUI0 OTHOCUTEIBHOCTH
(CTO)?

1) Tanuneit
2) DWHITEeHH
3) Jlopeni

4) bop

OIIK-1.3.1

19

Bribepure ypaBHEHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMsI.

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

OIIK-1.3.1

20

[Ipoananusupyiire, Ipu KaKOM YCJIOBUM B CUCTEME, COBEPILIAIOLIEH
BBIHY)KJICHHBIE KOJieOanus1, OyaeT HaOI01aThes pe30oHaHe (M —
cOoOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) ®>>wm
2) ®>wmo
3) o= e
4) o <<wmp

OIIK-1.3.1

21

Bribepure, kakas Gpusnueckas BeTUYUHA H3MEHIETCS O]
BO3JICHCTBHEM CHJIBI HA TEJIO COTJIACHO BTOPOMY 3akoHY HploToHa.

1) Momnspuas macca
2) Ckopocthb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

22

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

OIIK-1.3.1




1) 3amkHyTOI

2) HesamkHyTOM, r7ie CcyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYIIO
3) HesamkHyTOH, rie cyMMa MOMEHTOB BHEIIHUX CHJI IIOCTOSTHHA

4) HeszamknyTOMI

23

VYkaxute, paboTa Kakoi U3 NEPEYUCICHHBIX CUJI paBHa HYJIO MpU
3aMKHYTOH TPaeKTOpUU ABM>KEHHUS Tea.

1) Bsskoro TpeHus

2) Cwunbl TpeHUS KauyeHUs

3) Tsarorenus

4) Cwibl TpeHUS CKOTBKCHHS

OIIK-1.3.1

24

YemMy paBHA BeTMYMHA YCKOPEHHS CBOOOIHOTO MAACHUS g Ha BBICOTE
HaJl TIOBEPXHOCThIO 3eMJIM, paBHOU paauycy 3emin? Bennunny g
BOJIH3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOIT 9.8 M/c”.

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

OIIK-1.V.1

25

[Ipoananu3upyiiTe, KaKk U3MEHUTCS TIEPUO KoJeOaHui
MaTEeMaTUYeCKOro MasITHUKA, €CIIH AJIMHY €T0 MOJIBECa YBEITUYUTh B 9
pas3, a Maccy rpy3a — yBEJIMUUTH B 4 pasa.

1) YBeauuurcs B 3 pa3a
2) VYBenuuutcd B 4 paza

3) YwmenbmuTcs B 2 pasza
4) VYwmensmurcsd B 4 pasa

OIIK-1.V.1

26

OrneHuTe 3IeKTPOEMKOCTbh IIIOCKOTO BO3AYITHOTO KOHJIEHCATOPa, €CIIU
paccTosiHiEe MEeXAy ero 0OKJIaKaMH yBeITUYUTh B 9 pas, a 001acTb
MEXy OOKJIaIKaMH 3aJIUTh JUCTUIUTHPOBAHHON BOIOH (g = 81).

1) VYmenbmurcs 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 IPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU
HE MPOBOJIAT IEKTPUUECKHI TOK.

1) IIpoBomHuku

2) IlomynpoBOAHUKH
3) IlnmarmHa

4) JIM3JIEKTPUKHU

OIIK-1.3.1

28

Kaxk HaIpaBJICHbBI CUJIOBBIC JIMHUHW HAIIPSIXKCHHOCTU
SJICKTPOCTATUYCCKOI'O ITOJIA, CO3AAHHOTO TOUCYHBIM OTPULIATCIILHBIM
3apsiiom?

1) 3akpyudnBarOTCs BOKpYT 3apsaa
2) K3apsany

OIIK-1.3.1




3) 3akpyuduBarOTCs BOKPYT 3apsja I10 YaCOBOW CTPEIIKE
4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YAaCOBON CTPEIKU

29

Mo:keT i yacTUIla UMETh 3apsJl, BEIMYHHA KOTOporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsiia’?

1) Moxer

2) Her, He MoxKeT

3) MoeT, HO TOJIBKO €CIIH 3apsil OTPULIATEIbHBII
4) MOoXKeT, HO TOJIBKO €CJIM 3aps]l MOJ0KUTEIbHBIN

OIIK-1.3.1

30

UeMy paBeH MOTEHIMAT IEKTPUUECKOTO MOJs?

1) TloreHuuanbHOM HEPTUs €AMHUYHOTO MOJO0KUTEIBHOTO 3apsaa
WJIM OTHONIIEHUIO TOTEHIIUAIBHOM SHEPTUH K 3apsiay

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

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

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

OIIK-1.3.1

31

Hanumute popmyny 3akona Oma B tuddepenmansHoi popme.

1) R=U/I
2) R=Q/FAt
3) j=c¢'E
4 R=P/I

OIIK-1.3.1

32

Haiinue npaBiiibHOE Ha3BaHUE JIJIi BEKTOPHON CHUIIOBOM
XapaKTEPUCTUKH JIEKTPOCTATUYECKOTO TTOJISI.

1) Ilorenmman

2) HanpsikeHHOCTH
3) Unnykmus

4) 3apsn

OIIK-1.3.1

33

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

YMEHBIIUTH B 4 pa3a, a pacCTOSIHUE MEXy HUIMHM YMEHBIIUTH B 2 pa3a.

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

OIIK-1.B.1

34

Onenute, Kak 3aBUCUT JIEKTPUUECKAsl TPOBOJUMOCTb TPOBOJAHHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

1) IIpsMo mpomopirOHaIBEHO

2) IlpomopimoHaIBHO CTENIEHU OT Pa3HOCTH IMMOTEHIINATIOB
3) IIpomopuuoHadbHO KBaapaTy

4) He 3aBucHuT

OIIK-1.B.1




35

VYxkaxure GU3NUYECKYIO BEIMUUHY, KOTOPas UMEET Ty K€ €AUHUILY
U3MEPEHMUs], UTO U HANPSIKEHUE.

1) HanpsxeHHOCTB
2) IlpoBomumocTb
3) 24C

4) ConpoTuBieHue

OIIK-1.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANPSHKEHHOCTH T10JIS, €CITH
HaMarHMYEHHOCTH (peppoMarHeTuka oOpamaercs B HyJlb U
HaNpsHKEHHOCTD T0JIs1 HalpaBJIeHa MPOTUBOIOIOKHO TOJIO,
BbI3BaBILIEMYy HaMarHM4uBaHue?

1) T'ucrepesucom

2) KospuutusHoii cuioit
3) Tlonspusanueit

4) MarauToABMXKYIIEH CUITON

OIIK-1.3.1

37

OueHure, 10 KaKOW TPAECKTOPHH OYAET IBUTaThCS B MATHUTHOM I10JI€
YacTUIIa, JIETSIIAs ¢ TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
WHIYKIUN?

1) OxpyXHOCTB
2) Ilpsamas
3) Osanoun
4) Dmmurc

OIIK-1.V.1

38

B kakux enuHUIAX U3MEPSETCS HAMPSKECHHOCTD IIEKTPUIECKOTO
moJist?

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

OIIK-1.3.1

39

Y cTaHOBUTE COOTBETCTBUE MEXKAY MAaT€pUaAIOM IIPOBOAHUKA U €r0
JNEKTPOIPOBOAHOCTBIO:

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

b) [TomynpoBoiHUK 2) 107" -10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-1.3.1

40

Onenute, Kak COOTHOCSATCS YIUIBI TAJIEHUS 0. U OTPAXKEHUsI ( CBETA?

) a>>¢
2) a>o
3) a=9¢
4) a<o

OIIK-1.3.1

41

[Ipoananuzupyiite, ueMy paBeH aOCOIOTHBIN MOKA3aTeNb
IPEJIOMJIEHUS CPEIBl C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1

OIIK-1.B.1




MarHUTHOM NMPOHMIIAEMOCTBIO L = 1.

1) 1/32
2) 1/4
3) 4
4) 1/16
42 VYkaxure sSBICHUE, KOTOPOE UIMEHYETCsl HHTepepeHIIrel 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 HAMPABJICHUS
pacnpocTpaHeHus IpU MEPexo/ie U3 OJHOM cpebl B APYTYIO
4) 3aBUCHMOCTH (Ha30BO CKOPOCTH OT JIJTMHBI BOJTHBI
43 [Tpoananu3upyiTe, KaKuM JOJKEH OBITH YTOJ MaJCHHS CBETOBOTO OIIK-1.B.1
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Magarommm 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 IIPO3PAaYHON JUIIIEKTPUIECKOU
cpensl S = 4 M. [lokazatens npenomiieHus cpeisl n = 1.5. OnTudeckast
JUIMHA IyTU L U3 OHOM TOYKHU B APYT'YyIO COCTABUT. ..
1) 5™
2) 6m
3) Tm
4) 11m
45 Jlnst 00OBsICHEHUST KAKOTO SIBJICHHSI MOKET OBITh Mcmioab30Bad npuniun | OITK-1.3.1
I'toiirenca-dpenens?
1) KorepeHTHOCTD
2) Judpaxuus
3) Tlonspuzauus
4) KoprnyckynsipHO-BOJTHOBOM Jyanu3m
46 [Ipoananusupyiite, 4eMy paBeH MEPUOJ, PELIETKH, KOTaa OIIK-1.B.1
TQpakinoHHas perieTka coaepkut 200 MTPUXOB HA MIJUTUMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MkMm
47 [Ipoananu3upyiTe MHTEHCUBHOCTh CBETA MPU UHTEP(DEPEHITNN OIIK-1.VY.1

OJIMHAKOBBIX BOJIH C HHTEHCUBHOCTBIO / OT KOTEPEHTHBIX HCTOUHHKOB
B TOYKE, B KOTOPO# pa3HocTh ¢a3 paBHa 2*7*N (N=0, 1, 2, ...)?




1) 4*1

2) 3*]
3) 1
4) 0
48 UTO U3 NePEeYNCICHHOTO SBISIETCS OCOOCHHOCTBHIO CUIIOBBIX TUHHM OIIK-1.3.1
MarHuTHOTO MOJs?
1) CunoBble THHUM MATHUTHOIO IOJISI BCEI/Ia 3aMKHYThIe
2) MarHuTHbI€ CUJIOBbIE JIMHUN HAYMHAIOTCA HA MAarHUTHBIX U
3aKaHYMBAIOTCA Ha JIEKTPUUECKUX 3apsAaax
3) MarHuTHbI€ CUIOBbIE JIMHUM HAUYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiax
4) MarauTtHsle CUJIOBbIC TMHUM HAUMHAIOTCS U 3aKaHUYMBAIOTCS Ha
NIEKTPUUECKUX 3apsiiax
49 CnenaiiTe BbIBOJ, KAKOH r€OMETPUYECKON (GUTypOil MOKHO ONHUCATh OIIK-1.B.1
TPAEKTOPUIO ABHKEHMS 3apsHDKEHHON YaCTHIIbI, IBUTAOLIEHCS 0]
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW MHITYKIIHH.
1) OxpyxHOCTBH
2) IlapaGona
3) T'umep6ona
4) Cnupauab
50 Ouenute crenens noaspusanuu P cBera, eciiu CBET NPEACTABIISAET OIIK-1.B.1
co0o0li CMech €CTECTBEHHOI'O CBETA C MJIOCKOMOISPU30BaHHbIM.
VHTEHCUBHOCTD MOJIIPU30BAaHHOTO CBETA B JIy4Y€ paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
1) 25%
2) 35%
3) 50%
4) 75%
51 Paccunraiite nokasarens NpeIoOMIICHHs BELIECTBA, €CJIA CKOPOCTh OIIK-1.V.1
CBETa IIPU NEePexo e JIyda U3 BO3/1yXa B HEKOTOPOE BEILECTBO
ymenbmmiach Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 PaccuuTaiiTe yron Mexay ONTHYECKUMU OCSIMU TIOJIIpU3aTopa 1 OIIK-1.VY.1
aHanu3aTopa. IIpu npoxokaeHnn CKpeIeHHBIX MoJIIpU3aTopa U
aHaJIM3aTOpa UHTEHCUBHOCTh CBETAa YMEHBIIMIIACH B 4 pasa.
1) 60°
2) 45°
3) 30°
4) 90°
53 [Ipoananusupyiire, KaK U3MEHUTCS BEIMYMHA MAarHUTHOW MHIYKLIUH OIIK-1.B.1

Ha OCH OJIMHHOI'O COJICHOW A, CCJIM TOK B HCM YBCIIMYUTH B 4 pasa, a




IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 paza?

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

3) VYmenbpmmrcs B 9 pa3
4) VYwmensmures B 3 pasa

54

YKa)KI/ITe, KaKoe TeJIO SABJIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

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

3) Hsznydaer 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
a0CoJI0THO YepHOoTro Temna mpu ero HarpeBanuu ¢ T1= 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

Bribepure, kakas popmyna HanOoiee TOUHO ONKCHIBAET
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

58

Kaxoe n3nyuenue sBisieTcst paBHOBECHBIM ?

1) Anbsda-, 6era-, raMMa-U3ITy4eHUS

2) TensioBOE M3JIyUeHHE

3) JlazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopM03HOE PEHTTEHOBCKOE U3JIYUCHHE

OIIK-1.3.1

59

YKaXuTe 3aKOH, KOTOPBIH OMpeIeseT MOJI0KEHIHE MAaKCUMYyMa
U3ITy4aTeNIbHON CITOCOOHOCTH a0COTIOTHO YEPHOTO MPH 3aJaHHOU
a0COMIOTHOU TeMIeparype.

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

3) 3akon Kupxroda

4) 3akon Maimoca

OIIK-1.3.1

60

Ykaxute GopMyny, OPEIEIIIONIYI0 JHEPTHIO CBETOBOTO KBAaHTA!

OIIK-1.3.1




1) E=(m*c")2

2) E=h*c

3) E=h*A

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

61

[Ipoananu3upyiiTe, Kak U3MEHSACTCS CHJIa TOKA HACBHIIIEHUS ITPH
doro3ddexre B ciryyae yMEHbIICHHUS CBETOBOTO IMOTOKA Ma/IAI0IIETO
CBeTa IMOCTOSIHHOMN JUTMHBI BOJIHBL.

1) YMenbmaercs

2) CHavasia yMEHbILIAETCs, 3aTEM YBEIMUNUBAETCS

3) CHauana yBeIMUMUBACTCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBUIAETCS

OIIK-1.B.1

62

[IpoananusupyiiTe, 4TO MPOU3OUAET C KHHETUYECKOW SJHEPTUEH
(G OTORIEKTPOHOB, €CIIH, HE MEHSSI YaCTOTHI MaJal0NIero CBeTa,
YBEJIUYUTH €r0 UHTEHCUBHOCTH B 2 pasa.

1) YMenpmutcs B 2 paza
2) YBenuuutcs B 4 pasza
3) He uzamenurcs

4) YBenuuutcs B 2 paza

OIIK-1.B.1

63

Onenure BeMMUMHY KpacHOH rpanuilsl porodddexra (B reprax) amis
KaToJ1a, M3rOTOBJICHHOTO U3 BoJib(ppama Tommuuoi 2 mm. Katon
HOKPHIT ciioeM okcuna 6apus. PaboTa BbIxosa 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" '
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 pabOTa BBIXO/Ia DIIEKTPOHA C TIOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI T Jal0IIero cBera’?

1) IIpsmo mponmopuMOHAIBLHO YacTOTE

2) IlpomoprmoHAIBHO YCKOPSIIONIEMY HATPSIKCHUIO
3) IIpomopuroHadIbHO KBaJApPaTy 4aCTOTHI

4) He 3aBHCHT OT 4aCTOThI

OIIK-1.3.1
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[Tpoananuzupyiite, Oynet nu HabmomaTbest porodrddext, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JUTMHOM BOJIHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) dororddext BO3MOKEH, €CIIM KaTOI HAarpeTh 10 TeMreparypsl 347
K

2) He Oyner

3) ®oto3(hdHeKT BO3MOKEH, €CITH TOTOTHUTEIHHO MPUIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMATIOB BETUYUHON HE
Mmenee 1 B

4) ®oro3ddeKT BO3MOKEH C BEPOSTHOCTHIO p = 0.5

OIIK-1.B.1
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Cnenaiite BBIBOJ] O BEIMYMHE MUHUMAJIBHOTO OOPATHOTO HANIPSKEHHUS,
py KOTOPOM IOJIHOCTBIO IpeKpamaercs (OTOTOK. Y CJIOBHE: SHEPTUs

OIIK-1.B.1




dboToHOB paBHa 6.5 3B, a porokaToa U3roToBIEH U3 TUTHUSA, paboTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)25B
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OueHure, BO CKOJIBKO pa3 AaBJICHHUE CBETA, 1a/1al0IIeTO
NEPIEHIUKYISIPHO WCAIbHO 3€pPKaTbHON MOBEPXHOCTH, OOJIbIIIE
JABJICHUsI CBETA, MAJAIOIIET0 MEePIEHIUKYIISPHO UI€aTbHO YEPHOM
MOBEPXHOCTH.

1)2
2)1
3) 1.5
4)3

OIIK-1.B.1
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Ouenute, OT KaKuX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIABJICHHUS C
KBAaHTOBOW TOUYKH 3pEHHS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

B) Onepruu ortona;

B) Koaddumnmenra orparkeHns moBepxXHOCTH.

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

OIIK-1.V.1
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[Ipoananu3upyiiTe, B KAaKUX 00JIACTSAX CIIEKTPa dIEKTPOMATHUTHBIX
BOJIH BO3MOHO Habmoenne a3 dexra Komnrona.

1) Buaumbrii muamna3on

2) Paguoamnamnason

3) TepareprioBslii 1uama3zoH

4) PeHTreHOBCKMI THANA30H U TAaMMAa-U3J1y4YeHue

OIIK-1.V.1

70

Kaxum 00pa3oM umiynsc pOTOHA CBSA3aH C JUIMHOW BOJTHBI?

1) Mmmynbe npssMo NpONOpLHOHAIEH JUIMHE BOJIHBI
2) Hmnynsc npsMo NponopLMOHAiIeH KBaJpaTy AJIMHbI BOJIHBI
3) UmnyJbc 00paTHO NPONOPUHOHAJEH JVIHHE BOJHBI

4) HMmnynbsc npsAMo NpONOPLIUOHATIEH KOPHIO KBaJIpaTHOMY OT JIJIMHBI

BOJIHBI

OIIK-1.3.1

71

B kakoii o6sacTu criekTpa 3JIeKTPOMAarHUTHOTO U3ITyYeHHUS UMITYIIbC
(oToHAa MMEeT MUHUMAJIbHOE 3HaUeHHE?

1) UudpaxpacHoe nzmydeHue
2) TeparepLoBo€ U3JIy4€HUE
3) PentrenoBckoe n3mydeHue
4) Pagnonsaydyenue

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 MPUBEACHHBIX BbICKa3bIBAHUI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETA:

OIIK-1.B.1




1) UHTeHCMBHOCTb CBETA He 3ABUCHUT OT IJIOTHOCTH MOTOKA
(poToHOB U MX IHeprUU

2) CBeT MOXKET U3y4aThCsl U PaCIPOCTPAHATHCS TOJIBKO OTIEIbHBIMU
MnopuusiMu — KBaHTaMH

3) Kaxxmomy 13 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HaXOJUTCS
aTOMHAas CUCTEMA, COOTBETCTBYET OIIPEACICHHBIN YPOBEHb JHEPTUU
4) 114 yacTuilbl HE MOTYT OBITH OJJHOBPEMEHHO TOUHO U3MEPEHBI
KOOPJAWHATHI U UMITYJIBC

73

VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBepxkaeHHe 0 CylIeCTBOBAHUM CTALMOHAPHBIX COCTOSIHUIA, B
KOTOPBIX 2TOM He M3JIy4aeT U He NMOIJIOIIAeT JHePIruu

2) Pa3HoCTb dHEpruil AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPIUU
M3JTy4aeMOro MM MOIJIOIIAaEMOro KBaHTa CBETA

3) B aTome 37eKTpOHBI IBUKYTCS MO0 OpOUTaM, OJIM3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJOKHUTEIBHO 3aPSKEHHOTO siipa U
OTPHLIATENIBHO 3apPSKEHHBIX 2JIEKTPOHOB

OIIK-1.3.1
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Bribepure, kakoe U3 IPUBEACHHBIX HIKE BHICKA3bIBAHUIN TPABUIIBHO
OIHCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOIIOIIEHUIO
HEPrUM: «ATOMBI MOTYT ...».

1) lTornomars 1 U3,1y4aTh JUIIL HEKOTOPBIH THCKPETHLIN Ha00p
3HAYeHUH IJHEPIruu

2) M3ny4ath ¥ MOTJIOMIATH JIFOOYIO MOPIHIO SHEPTHH

3) Uzny4ats 1100 TUCKPETHBIN HAOOp 3HAYCHHUI SHEPTHH, JINOO
T00YIO TTOPIIUIO SHEPTUU

4) Vznyuats 1100yI0 TOPIHIO SHEPTHH, a TIOTJIOMATh JTUIITh
HEKOTOPBIN

OIIK-1.3.1
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yKa)KI/ITe, K KaKOMY JUAaIlla30HYy U3JTYUYCHUS OTHOCATCA NCPCXOAbI U3
cepuu banpmepa B arome Bogopona?

1) TemnoBoe uznydeHue

2) PeHTreHoBCKOE M3IIy4eHHE
3) T'amma-usnydeHue

4) Buaumblii cBeT

OIIK-1.3.1

76

[Ipoananu3upyiite, Kak U3MEHWIACh YHEPTHS aTOMa BOJOPO/Ia MPU
M3Ty4eHUH UM (QOTOHA C JUIMHOI BOIHEL A = 4.86%107 M?

1) VYBenumuwmiach Ha 4.86 5B
2) YmMmeHblnmJjach Ha 2.55 3B
3) VYwmenbmmunace Ha 4.86 5B
4) VYpemuuunack Ha 9.72 5B

OIIK-1.V.1
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OueHute pa3HOCTh SHEPTUH OCHOBHOTO U BO30YXKIECHHOTO COCTOSHUS
(B 5B). JlaHO: 21IEKTPOH B aTOME TEpeIen U3 Bo30YKIEHHOTO
COCTOSIHMSI B OCHOBHOE, U IIPU JTAaHHOM I1€pEX0/1€ IIPOU3OLLLIO
u3Iy4eHue GoToHa C JUIMHOM BOJHBI 650 HM.

1) 0,45B
2) 1,953B
3) 1,2-°B
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4) 2,25B
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VYkaxure, B UéM 3aKiIrouaeTcs runoresa ae bpouns.

1) JIroOble MUKPOYACTHIBI HAPSAY C KOPNYCKYJISAPHBIMHU
00J121a10T BOJITHOBBIMH CBOMCTBAMH

2) ATOoM HEe MOXKET cojiepKaTh Oosiee ABYX 3JIEKTPOHOB, HAXOASAIINXCS
B OJJMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSX, OTPEENIIEMbIX HA00POM
YeThIpeX KBAaHTOBBIX YHCEI

3) On1HOBpEMEHHO HEBO3MOXKHO C BHICOKOM TOUYHOCTHIO 3a1aTh
KOOPAMHATHI U UMITYJIbC MUKPOUYACTHUIIBI

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

OIIK-1.3.1
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Bri6epute yTBepxkaeHNE, HAOOJIEE MPABIIIBHO COOTBETCTBYIOIIECE
rurnorese ae bpous:

1) MuxkpoyacTuubl MOTYT NPOSIBJIATH BOJIHOBbIE CBOIICTBA
2) DneKTpoMarHUTHBIC BOJHBI HIMEIOT CBOMCTBA YaCTHIL

3) V Kkaxaoii 4aCTHUIIbI CYIIIECTBYET aHTHYACTHIIA

4) Snpo aToma COCTOMUT U3 KBapKOB

OIIK-1.3.1
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Paccunraiite 1yiHy BOIHBI 1e bpoiliis 1S SJIEeKTpOHA, ABUKYILEr0Cs
31

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

sekTpona q. = —1,6%10"° K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1
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YKaXUTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IPUHUMATD
MarHUTHOE KBAaHTOBOE YHCJIO M IIPU JAHHOM 3Ha4Y€HUU OPOUTAIBHOTO
KBaHTOBOT'O 4ucna [?

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) IIpoekunto OpOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA 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) OpbuTanbHbIM MEXaHUYECKU MOMEHT JJIEKTPOHA B aTOME
2) DHEPruIo CTaIlMOHAPHOTO COCTOSHUS SJIEKTPOHA B aTOME
3) BeinunHy MOMEHTa MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaIlpaBJICHUHU

4) DHepreTHyecKrue 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
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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
MO3UIUSAMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
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

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX HSTanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpylONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
ryboKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIUIO TIO TEME, & B OCBOCHHH
byHIaMEeHTaIbHBIX MpoOJeM IUCHMIUIMHBL, METOJAOB HAYYHOTO TIIO3HAHUSA, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTH. B ydeOHOM mpoliecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHM3aIMOHHYI0 U MH(pOpMaMoHHYI0 (pyHKIMU. JIEKIMs pacKpbhIBaeT MOHATHIHBIN anmapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKAa3bIBAECT B3aUMOCBS3b C JPYTMMU AUCLUIUIMHAMM.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YYaIONIUMUCS JICKIIMOHHOTO MaTepHaa;

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHMI, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;




— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBH K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TIONy4YeHHE 3HAaHUH O COBPEMEHHOM YypPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIalIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa IpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepyaa;

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

11.2. Meronuveckue ykazaHMs Ui OOYYaIOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCA [OJDKeH YIrIyOuTh u
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 3KCIEPUMEHTANIbHO-IPAKTUYECKOM, pacuyeTHO-
AQHAJIUTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEIYIONNX OCHOBHBIX 3a7a4 00y4aronierocs:

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

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

—  TIOJydeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOHW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH OMpelesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHyio paboTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3auUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Havane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTU MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClielMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMH K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena kypca. He 3al0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaTrype u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJTyYeHHOTO 1ociie
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UYTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakad ICJIb NEpe HUM MMOCTABJICHA,

- KakKuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;



- Kak cJeayeT MPOBOJUTH IKCIIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

B mpomecce BbImonHEHUs J1a0OpaTOpHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOUYHOE MOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBl B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (aMIlivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHUIMUAIbI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOopa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNMWJUIIPHON WM TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM HE JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JMILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBIC 3HAYCHUS ACHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCUPOBAHHBIM B TMPOTOKOJE U3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oT4era MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMOro SIBICHUS M 10 TMOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYICHTY OLIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
¥ Ha3BaHUE CIIEAYIoMIeH JJabopaTOpHOU PabOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOMt padboTe

OT4eT AOKEH CollepKaTh CIENYIOIINEe pa3aebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1AOOpPATOPHOM pabOThHI, OTTyma €€ CIeayeT
[IEPETNNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CreryeT orpaHu4uThCsl (QyHKIMOHATBHON
WIM DJEKTPUYECKO cxeMoil ycTaHoBKH. He HY)XKHO NpPUBOAMTHL BHEIIHETO BUAA NMPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIA U3MEPEHUI.

3. Paboune popmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, IO KOTOPBIM HEMOCPEICTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu u3BecTHO. Bee nmpuBeneHHbIE
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BreiBoa popmysn ¥ mpomekyTOUHBIE BBIPa)KEHUSI B 3TOM paszfiesie MPUBOAUTH HE HYKHO.
@opMynbl A7 BBIYMCICHHUS TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yNbTaTOB U3MEPEHU B TOM paszielie TOXKE HE MPUBOAATCS.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHHUE ACCATUYHBIE pa3psaabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
MIPUBE/ICHBI B 3TOM pazJielie.




5. IIpumepsl BEIYUCIICHU.

B sToMm pa3zzgerne otueTta 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE TPUMEPHI BBIYUCICHUHN 1O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI MPEernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrrunciieHre NOrpenHoCTe.

B ostom pa3nmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckass o0paboTKa pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATHYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUH MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO OBbIBAET HANWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoi. B HacTosmiem mocobuu
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ATOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
IOPUBOJATCS Ha OTAENBbHOM JHcTe. B m000M cilydae OHU JOJDKHBI ObITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTE€ oTdera. I'paduku o0s3aTenbHO
BBITMIOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kaxkaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeJIMYMHA M B KaKuWX E€AMHHUIIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiXx JODKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. M3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cienyer. Ha rpaduk obs3aTenbHO HAHOCATCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOW MM HECKOJIBKHUX TOYEK OTKJIAJBIBAKOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarh, KaKUe MOJIY4eHbl BEJIMUNHBI, U C KAKUMHU [TOTPEIIHOCTSIMH.

Ecnu m3Mepenusi mpoBOAMINCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabiM4HOE 3HAUCHHE W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAHHOE 3aKII0UeHHe 00
UX COBIIAJCHUU WM HECOBIA/IECHUU.

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

B cnywae, xorma MeXIy CpaBHMBacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIMYCTUMBIE
pPacxXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeTbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOXKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOT0 HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 MTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIA U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET Ha IOCTABJICHHBIH
BOITPOC.

BbIBOJ 10MKEH COOTBETCTBOBATD 1EJIN PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

TuTynpHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBanusi MpUBEACHBI B CEKTOpPE HOpPMATHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch




[Ipu popmupoBaHUM CMHCKA WCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Metoauueckie yKazaHHWs MO BBIMOJHEHHIO JIAOOPATOPHBIX pabOT MPHUBEACHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

Mexanuka. Konebanust u Boiubl. MonekynspHas ¢usuka. Jlabopatopusiii npaktukym // U..
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Mpununko, FO.H. apes, b.®. [Hudpun. CIIGI'YAIIL, 2014. 132 c.

DnekTpuyecTBo U MarHetusM. Jlabopatopusiii mpaktuky™m // A.B. Konsutenio, E.H. Kotnukos,
H.II. JlaBpoBckas, FO.A. HoBukosa, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAIL 2021. 103 c.
BonnoBass onrtuka. Jlabopatopuwiii mpaktukym //E.H. Kotmuko, W.II. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBuxosa, A.H. Tporun. CIIGI'YAIL 2013. 68 c.

Bonnosas ontuka. YueoHo-mMetoaudeckoe mocooue // E.H. Korinukos, FO.A. HoBukosa, I'.B.
Tepemenko. CIIGI'YAIL 2019. 118 c.

KBanToBass ¢usuka. Jlaboparopusiii mnpaktukym // B.M. AmnapeeB, M.IO. Eropos, W.U.
KoBanenko, A.B. Kombuisnio, E.H. Kornukos, WU.I1. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpunmunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. Hudpus.
CIIGI'YAIL 2021. 90 c.

11.3. Meronuueckue ykasaHus i 00y4aromuXxcs MO MPOXOXKICHUIO CaMOCTOSTEIbHON
paboTEHL.

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMU NMPUOOpEeTaeMbIX 3HaHUM, o0ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTraeT IIOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHMS).

11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIINHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHIapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMiCs JOJKEH BBIINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
NpPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBIsAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJISI 3HAHUH, 00yJaroUuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYLIETO KOHTPOJIS 3HaHUM, 00ydJalomMXCcsi MOTYT OBITh: Oecelbl MmpernoaaBaTens
U oO0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusd. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA



BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJI OLEHKY B Oaulax He HIKE MUHUMAJIbHOM
OILICHKH, YCTAHOBJICHHOW TIpeIolaBaTesieM M0 JAHHOMY MEPOIIPHSITHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydarolmuMcs
3aHATHH 0e3 YBWKUTEIHHOW IPHYUHBI, OTKa3a, OOYyYarolIerocss OT OTBETOB Ha 3aHATHUSAX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITTOJIHEHHSI KOHTPOJILHBIX, JTA00PATOPHBIX M MPAKTUIECKUX PAOOT MOXKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIbTAIUAX.

PesynbTaThl TeKylIero KOHTPOJIS YCHEBAGMOCTH OOYYArOIIUXCS CITYy>KAT OCHOBOW ISt
POMEXYTOYHOW aTTECTAIMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX paOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe AucTaHIoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OILICHKH «Y/IOBJICTBOPUTEILHO». B ciydae HEBBIMOJHEHUS BBIIICU3IIOKEHHOTO CTYIEHT, IMPH
YCIICIIHOM NPOXOXKJACHUH TMPOMEKYTOYHON aTTECTallMd, HE MOXKET MOJyYUTh aTTECTAIMOHHYIO
OIICHKY BBIIIIE «YIOBJICTBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs UIsi OOYYaIOIMIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUHOM
aTTECTALUH.

IIpomexxyrounass  arrectanust  OOydyaroIIMXCsl — HpPEAyCMaTpUBaeT  OLEHUBAHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, NPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEILHOY.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00y4aromuMcs IpU U3Y4EHUU JUCLMILIMHBI, IPU BBINOJHEHUH KYPCOBBIX IMPOEKTOB, KYpCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX PaOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOILIO», «yIOBICTBOPUTEIBHO, «HEYAOBICTBOPUTEILHO.

B teuenue cemectpa cTyAeHTY HE0OX0aUMO caaTh He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HmKke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIIOJIHEHUH BBILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BBIIIE "XOpoiIo".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpOca WM TecTHpoBaHus. OCHOBaHHEM
JUIs IOITYCKa K MPOMEKYTOUYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE IPOX0XKICHUE 00y4atOIIMCs]
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00y4aromerocs:

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

OneHka «X0pomIoO»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABHHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOTOBBIN».
Komnerernnu  chopmupoBansl. CdhopmupoBanbl 0a30BbIe  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH NTPAKTUYECKOTO HABBIKA.



Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUS U HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpUEHTHpAaMH NpPH TMOArOTOBKE K MPOMEKYTOYHOM aTTECTallUh 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
paboTel. OCHOBHOE B NOJTOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacrpenesnsTh paBHOMEPHO MO AHSIM, OTBEIEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTaLlMU
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAlOIIUXCS 10 O0pa30BaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl
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3aB.
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