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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HampaBlIeHHIO NOAroToBku / crnenuanbHoctd 09.03.01
«Uudopmatuka ¥ BBUUCIWTENbHAS TEXHUKa» HampaBieHHOcTH «lIporpammupoBanue,
aHaAJUTHKA JAHHBIX U IMdpoBas TpaHchopmanus cucteM». JucuurumHa peanusyercs kadeapoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-1 «CnocobeH NpUMEHSTh €CTeCTBEHHOHAyYHbIC M OOIICHH)KCHEpPHBIC 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOAEIHPOBAHUS, TEOPETUUECKOTO M SKCIIEPUMEHTAIEHOTO
UCCJIEIOBaHMS B MPO(PECCUOHANBHOMN 1€ATEIbHOCTH

ConepxaHve TUCHMIUIMHBI OXBAaThIBAET KPYI BOMNPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IpernonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOTO TMporiecca: JICKITUH, JJabopaTopHbIe padOThHI, CAMOCTOsTEIbHAS padoTa.

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOMINE BHUIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectamus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

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 AUCIUIUIMH.

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

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




U3 nux yacos npakmuyueckoli n0020mMoeKu
AyoumopHnuie 3anamus, BCEro vac. 102 51 51
B TOM YHUCJIC:
nexuuu (JI), (gac) 68 34 34
npakTuueckue/cemunapckue 3anatus (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3amen (3auer, Hudd. 3au, | Hdudd. OK3. Hudd. 3aq.
DK3.%*%*) 3au.

*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(;;I) ((51};8

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

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

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

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

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxaHue pa3fenoB U TeM JIEKIIMOHHBIX 3aHATUN

Paznen 1. 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 Cewmecrtp 1, uac CewmecTp 2, uac
1 2 3 4
N3yuenue TeopeTuueckoro MmaTepuaia 39 13 19
nucuuriuael (TO)
[TonroroBka K TEeKyIIeMy KOHTPOJIIO
32 13 19
ycneBaemoctu (TKY)
IToaroroBka K MpOMEKYTOUHOM 32 13 19




arrectaruu (ITA)

Bcero: 96 39 57

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/;(3:1(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. BonHOBBIE MTpOIIECCHI.

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

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

https://znanium.com/catalog/ | Upoznos, Y. E. ®usuka Mmakpocuctem.
product/1093057 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .
E. UponoB. — 8-e uzn. — Mockaa :
JlaGopatopus 3nanwmii, 2020. — 210 c.

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

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabGopaTtopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, 1. E. 3amaun o oOmieit pusuke :

product/1984908 yaeOHoe mocodue jytst By30B / U. E. Upomos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
2021.-434c.

https://e.lanbook.com/book/1 | CaBennes, 1. B. Kypc obmielt ¢pusuku:

42380 yueOHoe rmocobue: B 3 Tomax / U. B.

Cagenbes. - 16-e u3z., crep. - CaHKT-




[etepOypr: Jlans, 2020 - Tom 1: Mexanuxa.
MonexynspHas ¢pusuka - 2020.

https://e.lanbook.com/book/1 | CaBennes, 1. B. Kypc obmieit ¢pusuxu:
23463 yueOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3g., crep. - CaHkT-
[etepOypr: Jlans, [6. 1.]. - Tom 3:
KBanroBas ontuka. ATomHast pusuka.
®usuka TBEpAOro Tena. Puznka aTOMHOIO
sapa U dIeMeHTapHbIX yactull - 2019. - 320

c.
https://e.lanbook.com/book/1 | Ctpenkos, C. I1. Mexanuka: yaeonuk / C. I1.
15197 CtpenkoB. - 6-¢ u3., crep. - CaHKT-

[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487 | Kypc obmeii pusuku B 3 kH. Knura 1:
Mexanuka: yueOHuk 1 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353c.

https://urait.ru/bcode/425490 | Kypc obmieit ¢pusuku B 3 kH. Knura 2:
3JIEKTPOMArHeTH3M, ONTHKA, KBAHTOBAs
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
IOpaiir, 2019. - 441 c.

https://znanium.com/catalog/ | Kann, K. b. Kypc obmie#t pusuku : yaebnoe
product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, 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 | CazonoB, A. b. fnepnas ¢pusuka u
no3umetpus. COOpHUK 3a1ad : yueOHoe
nocob6wue st By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u J101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHI cetn «HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS TUCLMIUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpCcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ Wutepner-xypuan «Hosas Haykay». Paznen

buzmka




https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaAIa «Y CIIeXu
¢usnueckux Hayk», OU3NYecKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

physics/

https://openedu.ru/ O6pazoBatenbHas wiatrgopma «OTKpPHITOES
o0Opa3oBaHHE»

https:/fizikaguap.ru/ O06pazoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAIT

8. IlepeueHb MHGOOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIB3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00eCTIEYeHHUS

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

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTAHE
[lepedens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOMN 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, I[TetepOypr, ya.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUHI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNU. aynuropust Ne31-046

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB s (PU3HMUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
Ycranosku FRM — 06; FRM — 08; FRM — 09;

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




—05; FRM — 10)

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHApPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALIUH, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX
n3MepeHuil (3IEKTPOHHBIN 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, ymu.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOM
arTecTalun.

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JE€MOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

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

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anekTpomaruetusmy: GOIID — 03, OIID - 07, ®IID — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUM; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU TIO
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
5.ongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

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




(OO0 «IIpodobpazoBanue» r. Kazans)).

6 | YueOHas ayauTopus Ui IPAKTUYECKUX 3aHATUH, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremo, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

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

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

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-I10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

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

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCOB K 3K3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3amaum;

TecTsl.

JuddepeHpoBaHHbINA 3a4ET Cnucok Bonpocos;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

5-OayuIbHAs IKaIa




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

«OTJIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

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

— ONUPAsCh HA 3HAHUS OCHOBHOW W JOTOJHHUTEIHHOW JMTEPATYpPHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepua,
10 CYIIECTBY HM3JaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHMH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BBIBOJAOB M 0000IICHHIA.

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

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

No /it [Tepeuyens BompocoB (3a1a4) 1s SK3aMeHa Kon
WHNKATOpa
1 HazoBure npeameT u3yueHus: KHHEMATHKU. OIIK-1.3.1
2 Jlaiite onpeneneHue MaTepuagibHOU TOUKH. OIIK-1.3.1
3 Teno nBHUXKETCS 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 [Ipoananu3upyiite otauuus cruenyomux ¢usnuecknx wmoxenei: | OIIK-1.B.1
abcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure
npuMep, B KOTOPOM OJHO M TO € TEJNO BBICTYMAaeT B KauecTBe
MarepuasibHON Touku 1 ATT.
6 Haiinute cBsS3p  Mexay JuHEWHOM U yrioBod  ckopocThio | OINK-1.V.1
MaTepUaIbHON TOUYKHU.




7 [Ipoananu3upyiite xapakrtep npsMoiuMHEWHoOro aBwxkeHus Ttema mo | OIIK-1.B.1
W3BECTHOMY 3aKOHY ABMkeHHUs X(t)=10+2%t+0,5*t"2 (m). Kakoii myTh
npoiier Teno 3a ykazaHHoe Bpems t = 2 ¢? OOOoCHYHTEe NpUMEHEHUE
3aKOHOB, HCIIOJIb3YEMbIX ISl PEIICHUS 3a/1a4H.
8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1
9 OOmbscHUTE, KaK, COTJacHO BTOpoMy 3akoHy Heiorona, 3aBucut | OIIK-1.3.1
YCKOpEHHE TeJa OT €ro Macchl.
10 Kamenp nexur Ha 1He cocyna, MOJHOCTbIO orpyk€HHbIN B Boay. Kak | OIIK-1.B.1
U3MEHUTCS CHUJia JAaBJICHHUs KaMHS Ha JHO, ©CIH CBEpXy HAJIUTh
KepocuH (KepOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.
11 [IpuBeauTe mpuMep, WUTIOCTPUPYIOMIMKA AeiicTBHEe TpeTrhero 3akoHa | OINK-1.V.1
HeroToHa.
12 HazoBure, kakoii w3 3akoHoB Kemmepa ycranaBmuBaer ¢opmy | OIIK-1.3.1
TPAeKTOPHUH TJIAHET.
13 OueHute 3aBUCUMOCTb CHJIBI BCeMHUpHOro TsAroreHuss ot wmaccel | OIIK-1.B.1
B3aUMOJICHCTBYIOIIUX TeNl W pacCcTOSHUA Mexny HumH. OOocHyMTE,
KaK M3MEHHUTCSl CHUjla B3aMMHOTO TSTOTEHMs JIByX TEJ, €CJIU Maccy
OJIHOTO U3 TeJl YBEIMUYUTh BIBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBIIIUTH B JBa paza.
14 JaliTe onpeneseHNue UMITyJIbca Tela Kak (U3NIECKO BETMYHUHEI. OIIK-1.3.1
15 Chopmynupyiite, mnpu Kakux yclaoBUsAX BeimonHsieTcs 3akoH | OIIK-1.3.1
COXpaHEHMsI UMITYJIbCA.
16 HazoBute, kakast ¢puznueckas BeIMUIrHA Ha3bIBaeTcss MoMeHTOM cruibl. | OIIK-1.3.1
17 CpaBHuTE 3aIIMCy OCHOBHOTO 3aKOHA IMHAMUKH JuIs noctynarensHoro | OINK-1.B.1
U BpaliaTeabHOro IBMKeHUs. Hailinure B3auMOCBSI3U MEXIY 3THUMH
3aKOHAMHU.
18 ChopmynupyiiTe 3aK0H COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-1.3.1
19 Jaiite onpeneneHue paboThl Kak (GU3NUECKON BETUIMHBI. OIIK-1.3.1
20 CdopmynupyiiTe, 9TO TaKOE MOIIHOCTh KakK (pu3ndecKasi BEIMIHHA. OIIK-1.3.1
21 Kakoii kopabnp [Buwkercs MemienHee — Harpykedssii wmm | OIIK-1.B.1
HEHArPpYKEHHbIH — TpU OJAMHAKOBOM MOIIHOCTH JBHUTraTesis?
OO6ocHyiiTe CBOIl OTBET.
22 OOBsicHUTe, TTIOYEMY IIEHTPOCTpEeMHTENbHAs cuia npu BpamieHuu mo | OIIK-1.V.1
OKPY>KHOCTH HE IPOU3BOIUT PabOTHI.
23 HUccnenyiite paboty cuibl, ecinu Teio Maccoit m = 1 kr oz neiicteuem | OIIK-1.VY.1
HEKOTOPOW CHJIBI M3MEHHUJIO CBOIO CKOPOCTH C Vo= 1 M/c 10 v = 3 M/C.
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX ISl PpEIICHUS
3a/1a4H.
24 OOBsicHUTE, B YeM COCTOMT paznmuune Mexnay koHcepBatuBHbiMH u | OIIK-1.B.1
HEKOHCEPBATUBHBIMU CHJIAMHU.
25 Jaiite onpeneneHre NOTeHIMAIbHON d3Heprun. OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3akOH coxpaHeHUss MexaHwmueckod osHepruu. | OIIK-1.3.1
[TpuBenuTe mpuMep BBHINOJIHEHUS 3aKOHA COXPAHEHUS SHEPTUH.
27 Jan ToHkui cTtepkeHb Maccoi m = 120 r u gmuHoi / = 50 cM, | OIIK-1.V.1

CHOCOOHBIN BpAIIAThCSl OTHOCHTEIBHO OCH, MPOXOJIICH uepe3 ero
cepenuny. PaccumtaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.




28

[Tokaxkute Ha mpuUMepe TOHKOro cTepkHs nauHon 20 cM u maccou 30
r, Kak npuMmenserca Teopema lllteliHepa nmg pacdera MOMEHTa
HWHCPLUH TCJI NpU NCPCHOCC OCHU BpallCHUA C CCPCAUMHBI CTCPKHA HaA
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 BpluMcnsieTcs KHHETHYECKas SHEPrusi BpameHHs aOCOIIOTHO
TBepaoro tena? CpaBHUTE ¢ QOPMYIION Ui KHHETHYECKOW IHEPTUU
HOCTYNATEIBbHOTO JBUKEHUS.

OIIK-1.B.1

31

ChopmynupyiiTe  nBa  mocTynaTa OTHOCUTEJIIbHOCTH

DiHIITEHA.

Teopun

OIIK-1.3.1

32

CnpaBemniuBa i B crenuaibHOW Teopun oTHocutenbHocTH (CTO)
KJlaccuueckast popMyIia s KHHETHYeCKO# sHeprun E = mv?/2? Eciu
HET, TO KaK PAacCUMTHIBACTCS KMHETUYECKash SHEPrHsl Teja COTJacHO
CTO?

OIIK-1.B.1

33

Onpenennure, Kak W3MEHHUTCS TEpUOA KOJIEOAHUH MPYKUHHOTO
MasiTHUKAa TpU YBEIMYEHHH €ro Macchl B 2 pasa, a MXKECTKOCTH
MPY>KUHBI — B 8 pa3.

OIIK-1.V.1

34

CnenaiiTe BBIBOJ 1O BONpPOCY: Kak OyIeT M3MEHATbCA X0
MasTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX >XapKUX IHEH o
CPaBHEHMIO C XOJIOAHBIMA 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOU OTBET.

OIIK-1.B.1

35

Kak cBs3ana sHeprust rapMOHMUYECKUX KOJIEOaHUN C X aMIUIUTYI0U?

OIIK-1.V.1

36

Chopmynupyiite orpeaeieHue BOIHBI.

OIIK-1.3.1

37

OObsicHUTE pazIuuue MEXKIy MNPOAOIbHBIMU U TONEPEUHBIMU
MEXaHUYECKUMH BOJTHAMHU.

OIIK-1.V.1

38

3anummuTe ypaBHEHUE OETyIIeii BOJHEI.

OIIK-1.3.1

39

HazoBuTte, uemy paBHa cpeHssi 00beMHasl IIIOTHOCTh SHEPTUU BOJIHBI.

OIIK-1.3.1

40

HcToyHuK 3ByKa M MPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTAMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT ¢ dexra Jlorepa.
HNcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
M/c, v,y = 60 M/c.

OIIK-1.B.1

41

Cdopmynupyiire npunimn [ roifrenca.

OIIK-1.3.1

42

HazoBuTte omnpenenenne nHTeppepeHiny BOJH.

OIIK-1.3.1

43

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

OIIK-1.V.1

44

UYro u3yyaer 3neKkTpocraTuka?

OIIK-1.3.1

45

[aiite onpeneneHre TOYEYHOTO 3apsia.

OIIK-1.3.1

46

Kak wusmenurcs cwuia B3aHMO,Z[eI>'ICTBI/I$I ABYX DOJICKTPOHOB, CCJIN
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
BOKPYT HETO.

OIIK-1.B.1

48

Kaxk B3anmno OPHUCHTHPOBAHBI CUJIOBBIC JIMHHUH U SKBUITOTCHIHUAJIBHBIC

OIIK-1.3.1




MMOBEPXHOCTH?

49 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? OIIK-1.3.1
50 Kaxkwue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? 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 MTOMaapi0 0.2 M, KOTOpBIE PasaeNneHsl coeM napaduHa (&
=2.5) Tonmuuoi 0.5 cm?
53 Cnemaiite BbIBOJ, Kak HW3MEHHUTCS dJeKTpoeMKocTh Iiockoro | OITK-1.B.1
KOHJIEHCATOpa C KBaJpPaTHBIMU IJIACTUHAMHU, €CIM M3 ITHX IJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJpara.
54 OueHuTe cUTyaluio: JBa KOHJEHcaTopa oauHakoBoil emkoctu 200 | OIIK-1.B.1
MK®D coennHeHbl MapavieabHo. Kak M3MeHHTCs MX 00Ias €MKOCTb,
€CJIM COeIMHEHUE 3aMEHUTh Ha MocieoBaTeabHoe?
55 [Ipoananuzupyiite, Kakoil BEeTWUYMHBI 3aps] NobKeH HaxoauThes Ha | OIIK-1.B.1
oOKJIaJiKax KOHJEHCATOpa, YTOObl MPU Pa3HOCTU MOTEHIIUAIOB MEXKTY
oOknankamu B 12 B on obnanan sueprueit B 1 Jx.
56 Jaiite onpeneneHne 3JIEKTPUIECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3axkoH Oma it y4acTka [eru. OIIK-1.3.1
58 Kak n3ameHuTcs conpoTuBieHUE MPoBoOa, eciau ero amnHa yenuuutes | OINK-1.V.1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
59 PaccunraiiTe MOIIHOCTH, BhIAEIIEMYI0 Ha conpotuBiaeHuu 3 kOm npu | OIIK-1.B.1
IIPOTEKAaHUU Yepe3 Hero Toka cuinoi 60 MA?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3adera Kon
WHMKATOpa
1 Jaiite onpeneneHue MarHUTHOW UHYKLIAH. OIIK-1.3.1
2 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
3 Kakum o0pa3oM orpenensercst HanpapieHue CHIIbl Amnepa? OIIK-1.3.1
4 PaccunraiiTe, yeMy paBHa BeJaM4YMHAa MarHuTHOro moJjg B ueHtpe | OINK-1.V.1
KpYyroBoro BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 PaccunrailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
CepAeYHUK ¢ mpoHuaeMocThio i = 100, ecu mo HeMy MPOXOJIUT TOK
cuoit 2 A.
6 PaccuuTaiiTe TUIOTHOCTP HAMOTKH TOpouaa, HeoOxomumyro, utoOsl | OIIK-1.B.1
IIpU Cwie TOKa B HeM, paBHOM 10 A, MarHuTHOE IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
7 Ouenute cuTyalnuoo: B MAarHUTHOE T0JI€ ¢ OAMHAaKoBbIMU ckopocTamu | OIIK-1.B.1
BJIETAIOT MPOTOH U 3JEKTPOH. ByAyT 1 OTiIMYaThCS UX TPAEKTOPHH, U
€CIIU J1a, TO KaKuM 00pa3oM? ApryMeHTUPYHTE CBOIl OTBET.
8 Onpenenure, Kakoil 3apsii HECET 3JIEMEHTapHas 4dacTtuia, eciu oHa, | OIIK-1.B.1

JBUTASICh CO CKOPOCThI0 1 MM/C B MarHUTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucnerTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.




9 B dem cocTouT siBiIeHHE 3JIEKTPOMAarHUTHOW MHAYKIUN? OIIK-1.3.1

10 [Ipoananusupyiite Benuuuny 2J1C, Bo3HUKaIOLILYyIO B Koublie, koTopoe | OIIK-1.Y.1
BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuuure B MB.

11 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1

12 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu? OIIK-1.3.1

13 UTto Ha3bIBaIOT KO3PLUUTUBHON CUIION? OIIK-1.3.1

14 Onpenenure, Kakasi SHEPTHS 3aKII0UCHA B KaTymke MHAYKTUBHOCTHIO | OINK-1.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OtBeT naiite B MJIX.

15 UTo Ha3bIBAECTCS AJIEKTPOMATHUTHON BOITHOM? OIIK-1.3.1

16 Kax B3auMHO OpHEHTHpOBaHBI B 3JEKTPOMarHUTHON BoiHEe BekTophl | OIIK-1.3.1
HANpPSDKEHHOCTH DJIEKTPUYECKOIO IIOJIsl, MAarHUTHOW WHIAYKLIUU H
CKOpPOCTH BOJIHBI?

17 Chopmynupyiite 3aK0H OTpaKECHHUs CBETA. OIIK-1.3.1

18 [Ipoananu3upyiite, TAe CBET ABMXXETCS ObicTpee — B anmase (n = 2.42) | OIIK-1.B.1
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOpOCTH CBETA B
JIaHHBIX cpenax?

19 Ouenute cuTyalnuio: JIyd cBeTa NajaeT Ha rpaHuny pasgena asyx | OIIK-1.B.1
BemectB noa yriiom 30°. Ilokazarenb mpeaomiieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JIy4u
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu npa, ompenenute
[I0Ka3aTeNb PEIOMIIEHHUS BTOPOI Cpebl.

20 UYro Ha3wBatoT uHTEpEpeHIuei ceera? OIIK-1.3.1

21 Onumure, B 4eM pas3Inyue Mexay reomerpuueckoid u omnruueckoit | OINK-1.Y.1
Pa3HOCTHIO XOJla CBETOBBIX JIyUEH.

22 [Ipemnoxxure Teopermueckoe oOOcHOBaHMe Hamuuus pagyxsoit | OIIK-1.B.1
OKPAacKH y TOHKUX IJIEHOK (pa3JIUTOe Ha MOBEPXHOCTH BOJBI Macio,

MBUIBHBIE ITy3BIPHU U T.I1.).

23 Urto Takoe mumcnepcus cBera kak sBieHue? I[lpuBenure mpumepst | OIIK-1.3.1
HAOIIOICHUS] TUCTICPCHH.

24 [Ipoananu3upyiite, Kakol HauOONbIIMKA TOPsAOK crektpa MoxHO | OIIK-1.B.1
HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500
HM?

25 Yemy paBHa pa3HOCTh (ha3 JBYX CBETOBBIX BOJH, mpu kortopoit | OIIK-1.3.1
Ha0JI0/1aeTCsl MUHUMYM MHTEHCUBHOCTH?

26 [Inockomnongspu3oBaHHBI CBET MNajaeT Ha a”aau3arop T1ak, uro | OIIK-1.V.1
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHasin3atopa. Bo CkoJIbKO pa3 yMEHBIIUTCSI MHTEHCUBHOCTb CBETa B
YKa3aHHOM ciry4ae?

27 Uro Takoe abCOIMIOTHO YepHOE TesI0? OIIK-1.3.1

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

29 Pacnionoxxure crnenyromue cnekrpaibHble Kiaccel 3Be3n B nopsake | OIIK-1.B.1




BO3pacTaHus aOCOJIIOTHON TEMIIEpaTyphbl:

A — Oenble 3Be315I,

G — KenThie,

M — kpacHbsle,

O —romyoOnie

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

30

Uro Ha3biBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MmeTajuia, paboTa BeIXxoJga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

32

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

33

OObsicHUTe, KaK dHEprus (OTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

34

@®otoH ¢ anuHON BONHBI A = 97,04 mM paccesyicsi Ha HEMOJBUKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCHUTEJIBHOTO  W3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHA  mpuU
KOMIITOHOBCKOM paccestHuM. PaccunTaiite ero BenmuunHy B yKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-1.B.1

35

Onuiure, 9YTO MPECTaBIACT COO0M aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIEIn?

OIIK-1.3.1

36

ATOM BOJOpOJIa HAXOJUTCS B OCHOBHOM COCTOSIHMU. KakoW MJIMHBI
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, UCIOJIB3YS nocTynatel bopa.

OIIK-1.B.1

37

B dem coctout runotesa ne bpouns?

OIIK-1.3.1

38

OObsicHUTE, TpPH KaKUX YCIOBHSX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBeauTe mnpuMephl, NTOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

39

Byner nam mposIBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHuU B BOpOTa IIMPHHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

40

KaxoB ¢u3ndeckuii CMbICI BOTHOBOH QyHKIIHH?

OIIK-1.3.1

41

B uem oriamumMe CTaMOHApHOTO W HECTAIMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

42

OueHute 1O TOPSAAKY BEIWYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DHEpPrusi KOTOPOrO XapaKTEepPU3YyeTCs pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-1.B.1

43

MukpouacTuua 3amnepra B O4HOMEPHON NOTCHIUAIBHON AIME IIUPUHON
/ ¢ 0eCKOHEYHBIMHU CTEHKAaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = /. IlokaxuTe, Kak ONpPEAEIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKpPOYACTHUIly MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

44

CpaBHuTe JIMHY BOJIHBI 1 bpoitns mig mapuka maccoit my, = 0,2 T 1
o 2
POTOHA Maccoii m, = 1.67*10™, UMEIONMX 0IMHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

45

Kakum o00pazom »Heprusi «HyJIEBbIX KoJjeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.B.1

46

HocanaﬁTe, CKOJIBKO DJJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

47

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM

OIIK-1.V.1




3all0JIHEHA BHEWIHSS 2p-000i104Ka. ATOM KakKoro BeELIECTBA HMEET
TaKyI0 MEKTPOHHYIO KOH(PUTYpaAIHIO?

48 Kakum wmoxker OBITh CHHUH 4acTull, KoTopble ommchiBatoTcs | OIIK-1.3.1
cratuctukor @epmu — [lupaka? [lpuBenure npumepsl TAKMX YaCTHULL.

49 OOBsicHuTe, 4YeM OTIAWYaeTcs XapakTtep 3amosHeHusi coctosiHui | OIIK-1.3.1
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

50 [Ipennoxkute  Teopermyeckoe  obOocHoBanme, kak  wm3MeHurtces | OIIK-1.B.1
NPOBOJUMOCTh KPEMHHEBOTO o00pasla, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb MHIUS — 3.

51 ComnocTaBbTe CBOMCTBA CHOHTAHHOTO W BBIHYKIEHHOTO U3JTyYCHHS. OIIK-1.B.1

52 Onummre TpUHIUI PabOTHI Jia3zepa Mo TPEXYPOBHEBOM CXEME. OIIK-1.3.1

53 Jlazep paboraer mo TpexypoBHEBOWM cxeme. OHeprus ocHoHoro | OIIK-1.V.1
cocrosinusl E; = -8 5B, sHeprus Bo30yx1eHHOTO coctosiHus E, = -5
3B, sHeprus MeractabuiabHOTO cocTosiHusa E3= -5.2 s3B. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyudeHue.

54 UeMy paBHa MoOJIsIpHasi TEIIOEMKOCTh TBepAoro Ttena, coriacHo | OIIK-1.3.1
KJIacCHUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

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

56 Kakas wactuma HaspiBaercss ¢onoHomM? Kakum  kBantoBbsiM | OIIK-1.3.1

pacnpeeieHieM ONUChIBalOTC (YOHOHBI?

[lepeuenr TeM nas KypCOBOTO TNPOEKTHUPOBAHUS/BBIIOTHEHUS KYpCOBOW pabOThI
npeCTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenp Tem aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHUSI/BBITIOTTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHHUA

MpeICTaBJICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

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

eIMHUITY U3MEPEHUSI, COBIAAIONIYIO C SAMHUIICH N3MEPEHUS CHIIBI.

1) Wmmynbsc
2) Yckopenue
3) Bec




4) Yrnoas CKOpOCTh

Yrto mpou3oita€T nocie abCoMOTHO HEYNPYTOTO yAapa YacTHIL OIIK-1.B.1
MaccaMu m; = 4m; U ¢ KWHeTUYecKuMu >Heprusimu T, = 6T,. Yactuua

C Maccoil m; ABUTanach BIPABO, a YACTHUIA C MACCOU M, - HABCTPEUY

YacTHUIIE C MacCol m;.

1) Yactuipl Oy1yT ABUTATHCS BIPABO

2) Equnasi yacTuma 0yaer ABUraTbesi BJeBO

3) Yactuis! OyayT MOKOUTHCS

4) Yactupl Oy1yT IBUTATHCS B POTUBOIIOJIOKHBIE CTOPOHBI

[Ipoananusupyire, KAKON OTBET SIBJISIETCS IIPABUIIBHBIM Ha BOIIPOC: OIIK-1.B.1
«YeMy paBHa CyMMa BHYTPEHHHX CHUJI, IEUCTBYIOIIUX MEXAY TEIaMu

3aMKHYTOW MEXaHUYECKOU CUCTEMBI?)

1) M3MeHeHUI0 SHEPIUH CUCTEMBI

2) Hyaw

3) H3MeHEeHUI0 UMITYIhCa CUCTEMBI

4) VYCKOpEHHUIO LEHTPAa MacC CUCTEMBbI

Uto npou30iAeT ¢ MOMEHTOM MHEPIIMU CBUHIIOBOTO LIMJIMHApPA OIIK-1.B.1
OTHOCHUTEJIBHO OCH, COBIIAIAIOLIEN C €70 TEOMETPUUYECKOU OCHIO

CUMMETPUH, €CJIM LIWJIUHIP CIUTIOMIHUTD B IUCK?

1) He usmenurcs

2) YBeau4urcs

3) CoxpaHuTtcs

4) CraHeT paBHBIM HYJIIO

VYKaXuTe BEPHYIO 3aIIUCh YPABHEHUS JUHAMUKY BPAILATEIbHOTO OIIK-1.3.1
JIBUKCHHUSI.

1) M=J*ow

2) e=M/J

3) M=L*w’

4) L =r*p*sina

VYkaxuTe, 4eMy paBeH MOMEHT HHEPIIMHA TOHKOTO 00py4a maccoi mu | OIIK-1.3.1
panuyca r

1) J=m*?/12

2)J =m*°/2

3)J = m*7/3

4) J=m*’

Bribepure ¢pazy, COOTBETCTBYIOIIYIO IEPBOMY 3aK0oH HpioTOHA:! OIIK-1.3.1
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

1) ®akr cymecTBOBaHUS aOCONMIOTHOTO JBUKCHHUS

2) CymecTBOBaHUE MHEPUHMAIbHBIX CHCTEM OTCUYETA

3) ®akrt cyuecTBOBaHUS HEMHEPIUAIBHBIX CUCTEM OTCUETa

4) @akT cyniecTBOBaHUs MPUHIIUI OTHOCUTENIbHOCTH ["anumnes

PaccunraiiTe BenmuunHy MOayssi MaKCUMaibHOM BennunHbl yckopenus: | OINK-1.V.1

TOYKH, JBHKEHUE KOTOPOH OMMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —




/4) cm

1) 12 m/ie?
2) 3wk’
3) 7w’
4) 9 m/c?

10

Bri6epute GpopMyity, onpenensiontyo BeTuIuHy (pa3oBoil CKOPOCTH
BOJTHBI

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

OIIK-1.3.1

11

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

1) 3aBucUT OT YOBUIM OTEHIMAIBLHON SHEPTUH

2) IlponopruoHanbHa NPUPALIEHUI0 KUHETUYECKOW SHEPTUU
3) PaBHa Hy.10

4) 3aBHUCHUT OT CKOPOCTHU JBHIKEHUS.

OIIK-1.3.1

12

Kaxkas u3 nepeuucieHHbIX (GU3MYECKUX BEIIMYNH UMEET Pa3MEPHOCTh
(kr-M)/c*?

1) MowmeHT cuiibl
2) MowmeHT uHepIu

3) MowmeHT umiynbca
4) Cuaa

OIIK-1.3.1

13

Korna TanrennuanbHOe YCKOPEHHE PaBHO HYIIIO, @ HOpMaJIbHOE
YCKOPEHHE MOCTOSHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSAMOJMHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpallleHHEM

OIIK-1.3.1

14

Bribepure npaBuibHbIi 0TBET. Kak n3MeHsieTcss MOAYIJb CKOPOCTH
IpU NPSAMOJIUHEHHOM JBUKEHHUH, €CIIU 3aBUCUMOCTh IPONAEHHOTO
TEJIOM IyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 156+ 2

1) YoOwBaeT

2) IlpoxoauT yepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.B.1

15

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

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

OIIK-1.3.1

16

Kak cooTHOCATCS MOMEHTBI MHEPLIMK AUCKA J; 1 uuHapa Jy,

OIIK-1.V.1




KOTOpBIE UMEIOT PaBHbIE MAcChl U PaNyChl?

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

17

Haiinute oTHOIIEHNE TpoU3BeIeHHBIX padoT (A1/A,), ecnu ABa AMCKa
¢ paBHBIMHM Maccamu U paauycamu Ry u R, (R} = 2R,) packpyuuBarot
13 COCTOSIHUSA ITOKOSA 4O OANHAKOBBIX YTJ'IOBBIX CKOpOCTefI.

1
2)3
3)4
4)5

OIIK-1.B.1

18

Kaxoii yuéHblii coznan crienuanbHy0 TEOPUIO0 OTHOCUTEIBHOCTH
(CTO)?

1) Tanuneit
2) DiHITEHH
3) Jlopeni

4) bop

OIIK-1.3.1

19

Bribepute ypaBHeHHe, OMMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

[Ipoananu3upyiite, Npy KaKOM yCJIOBUHU B CHCTEME, COBEPIIAIOIIEH
BBIHY)KJICHHBIE KOJieOanusi, OyaeT HaOmo1aThes pe3oHaHc (Mg —
cOoOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIEH CUIIbI)?

1) ©>>wm
2) ®>wmo
3) o=
4) o <<wmp

OIIK-1.3.1

21

Bribepure, kakas Gpusnueckas BeTUYUHA H3MEHIETCS 0]
BO3JICHCTBHEM CHIIBI 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
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) HeszamkHYyTOH, I1e CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYJIIO
3) HesamkHyTOH, rie cyMMa MOMEHTOB BHEIIHUX CHJI IIOCTOSTHHA

4) HeszamknyTOM

OIIK-1.3.1




23

VYkaxute, paboTa Kakoi U3 NEPEYUCICHHbBIX CUJI paBHa HYJIO MpU
3aMKHYTOM TPaeKTOPUU JIBHKEHUS Tela.

1) Bsskoro TpeHus

2) Cwuiibl TpeHHS KaueHUS

3) Tsarorenus

4) Cwibl TpeHUS CKOIBKCHHS

OIIK-1.3.1

24

YeMmy paBHa BEeIMYMHA YCKOPEHUSI CBOOOJHOIO Ma/IeHHsI g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paauycy 3emnu? Benuuuny g
BOJIM3U TTOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 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

[Ipoananu3upyiTe, Kak U3BMEHHUTCS TIEPHO]T KOJIeOaHMI
MaTeMaTUYeCKOT0 MasiTHUKA, €CJIU JJIMHY €ro MoJIBeca yBeJINYUTh B 9
pas, a Maccy rpysa — yBeJIU4MTh B 4 pasa.

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

3) VYwmenbmurcs B 2 pa3a
4) VYwmenbmuTcs B 4 pa3za

OIIK-1.V.1

26

O1eHUTE ICKTPOEMKOCTh ITOCKOTO BO3IYIIHOTO KOHJIEHCATOPa, €CITH
pacCTOsIHHAE MKy ero OOKJIaJIKaMH YBEJIIMIUTH B 9 pa3, a 001acTh
MEXAYy OOKIaAKaMU 3JIUTh TUCTUUTUPOBAHHON BoAoM (€ = 81).

1) Ymenbmurcs B 4 pa3
2) VYBenuuutcs B 4 paza
3) YBeauuurcsa B 9 pa3
4) VYBenuuutcs B 12 pa3

OIIK-1.B.1

27

HazoBute BemecTBa, KOTOPBIE MPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU
HE IIPOBOJSAT IEKTPUIECKUN TOK.

1) IIpoBonHuku

2) IlomynpoBOAHUKH
3) IlnmarmHa

4) JAudjekTpuKHu

OIIK-1.3.1

28

Kaxk HampaBieHbI CHIIOBBIC IMHUH HATPSHKEHHOCTH
3JIEKTPOCTATHYECKOTO TIOJIS, CO3JaHHOTO TOUYCYHBIM OTPHUIIATETHHBIM
3apsiAoM?

1) 3akpy4yuBaroTCs BOKPYT 3apsaa

2) K3apsany

3) 3akpyuduBarOTCs BOKPYT 3apsja I10 YaCOBOW CTPEIIKE

4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YAaCOBON CTPEIKU

OIIK-1.3.1

29

Mo:xeT i yacTUIla UMETh 3apsJl, BEIMYHHA KOTOporo B 1.5 paza
0OJIBIIIE AIIEMEHTAPHOTO 3apsiaa?

OIIK-1.3.1




1) Moxer

2) Her, He MoxKeT

3) MoeT, HO TOJIBKO €CIIH 3apsi| OTPULIATEIbHBII
4) MoxXeT, HO TOJIBKO €CJIU 3aps]l ITOJIOKUTEIbHBIN

30

Uemy paBeH NOTEHIMAI JIEKTPUUECKOTO MOJIs?

1) TloreHuMaNbHOM 3HEPTUs €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa
WJIM OTHONICHUIO MTOTEHITUATBLHON SHEPTHH K 3apsTy

2) Pabote cui1 moJisi o nepeMemieHNI0 eIMHUYHOTO
MOJIOKUTETbHOTO0 3apsiia U3 JAHHOI TOYKH MOJIs B
0eCKOHEYHOCTh

3) Cune, AeHcTBYIONIEH Ha 3apsijl, TOMEIIEHHBIA B JTAHHYIO TOUKY
OJIA

4) Kunetndeckoit 23HEpruy MPOoOHOTO TOYCUHOTO SAMHUIHOTO 3apsiia
B TAHHOM TOYKE MOJIA

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

Haitgure nmpaBuiibHOE Ha3BaHKE U BEKTOPHOW CHIIOBOU
XapaKTEPUCTUKH DJIEKTPOCTATUYECKOTO TTOJIS.

1) Ilorenmman

2) HanpsikeHHOCTH
3) Unnykmus

4) 3apsn

OIIK-1.3.1

33

OneHnTe, Kak U3BMEHHUTCS CHJIA DJIEKTPOCTATHIECKOTO
B3aUMOJICHCTBUS JBYX TOYCUHBIX 3apsA0B, €CIU OJIMH U3 HUX
YMEHBIIUTH B 4 pa3a, a pacCTOSTHUE MEXy HUMH YMEHBIIIUTH B 2 pasa.

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

OIIK-1.B.1

34

Onenute, Kak 3aBUCUT 3JIEKTPUUECKAs] IPOBOJUMOCTb IPOBOAHMUKA OT
IIPWIOKEHHON K HEMY Pa3HOCTH IIOTEHLIUAJIOB.

1) IIpssMo nmponopuroHaIbHO

2) IlponopuuoHasbHO CTENEHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHanIbHO KBagpary

4) He 3aBucHuT

OIIK-1.B.1

35

YkaxxuTe GU3NYECKYI0 BEIMYUHY, KOTOpasi UMEET Ty e eIUHULLY
U3MEpEHUS, YTO U HATpsKEHUE.

1) HampspkeHHOCTH

OIIK-1.3.1




2) IlpoBomumocTb
3) 24C
4) ConpoTuBieHue

Cemectp 2

36

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSIKEHHOCTH OIS, €CIH
HaMarHMYEHHOCTH (peppoMarHeTuka oOpamaercs B HyJb 1
HaNpsHKEHHOCTD T0JIs1 HalpaBJIeHa MPOTUBOIOIOKHO TOJIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

1) T'mcrepesucom

2) KospuutusHoii cuioii
3) Tlonspusanueit

4) MarHuToABMKYILEN CHIION

OIIK-1.3.1

37

Orenute, 1Mo KaKO# TPaeKTOPUU OYIET ABUTATHCS B MATHUTHOM TI0JIE
YacTUIIa, JIETSIIAs ¢ TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUI MarHUTHOU
17030107 901707 04

1) OxpyXHOCTB
2) Ilpsamasn
3) Osanoun
4) Dnmurc

OIIK-1.V.1

38

B kakux equHUIIAX U3MEPSAETCS HAMIPSKEHHOCTH JIEKTPHUECKOTO
noJs?

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

OIIK-1.3.1

39

VY CcTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpHAJIOM ITPOBOIHUKA U €TI0
3IIEKTPOIPOBOJHOCTBIO:

Marepuan OnexTporpoBoaHOCTh (G, 1/(OM:-cm)
A) Metamn 1)>10"-10"°

B) ITonynpoBogHuK 2)101°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

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

OIIK-1.3.1

40

Onenute, Kak COOTHOCSITCS YIJIBI MTaJICHUS O U OTPaXKeHUsI ¢ cBeTa?

1) a>>¢
2) a>o
3) a=9¢
4) a<o

OIIK-1.3.1

41

[Ipoananuzupyiite, ueMy paBeH aOCOJIOTHBIN MOKA3aTeNb
IPEJIOMJIEHUS CPEIBl C AUDIIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1
MarHUTHOM NMPOHMUIIAEMOCTBIO L = 1.

1) 1/32
2) 1/4

OIIK-1.B.1




3) 4
4) 1/16

42

YkaxxuTe sBICHHE, KOTOPOe UMeHyeTcsl nHTepdepeH et BoaH?

1) Orubanue BOJIHAMU NMPEMSATCTBUI

2) Hanoxkenue Apyr Ha Apyra BOJIH, HAYIIHMX OT KOTe€PEHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHUE BOJH OT NEPBOHAYAIBLHOIO HAIIPaBJICHHUS
pPacIpOCTpaHEHUs IIPH MIEPEXO0IE U3 OJHOM Cpebl B APYTYIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJHBI

OIIK-1.3.1

43

[Tpoananu3upyiite, KaKUM J0JKEH OBITh YrOJ MMaJIeHUs] CBETOBOTO
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Magarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

44

OueHuTe ONTUYECKYIO JJIMHY ITYTH L U3 OJHOW TOYKH B JPYTYIO, ECIIN
paccTosiHue MeXxAy ABYMs TOYKaMHU IIPO3PaYHON JUIIIEKTPUIECKOU
cpensl S = 4 M. [lokazatens npenomiieHus cpeisl n = 1.5. OnTudeckast
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YIO COCTABUT. ..

1) 5m
2) 6m
3) Tm
4) 11m

OIIK-1.B.1

45

Jl1s 00bsCHEHUS KaKoTo SIBICHUS MOKET ObITh MCIIOJIb30BaH MPUHIIMII
I'toiirenca-dpenens?

1) KorepeHTHOCTD

2) Andpaxuus

3) Tonspuzamus

4) KopmycKynsipHO-BOJTHOBOW JTyan3M

OIIK-1.3.1

46

[Ipoananusupyiite, 4eMy paBeH MEPUOJ PELLETKH, KOraa
TuQpakunoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

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

OIIK-1.B.1

47

[Ipoananu3upyiiTe ”HTEHCUBHOCTH CBETA IPU MHTEp(EpeHINN
OJIMHAKOBBIX BOJIH C HHTEHCUBHOCTBIO / OT KOTEPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pa3HoCTh ¢a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4*1
2) 3*[
31
4) 0

OIIK-1.V.1




48 UTO U3 NePEeYNCICHHOTO SBISIETCS OCOOCHHOCTBHIO CUIIOBBIX TUHHM OIIK-1.3.1
MarHUTHOTO T0JIsA?
1) CunoBble THHUM MATHUTHOIO I0JISI BCEI/Ia 3aMKHYThIe
2) MarHuTHbIE CUJIOBbIC JJMHUN HAYUHAIOTCS HA MAarHUTHBIX U
3aKaH4YMBAIOTCS HA JIEKTPUUYECKUX 3apsiax
3) MarHuTHbIE CUIOBbIC JIMHUY HAYMHAIOTCS M 3aKaHYMBAIOTCS HA
MarHUTHBIX 3apsiax
4) MarauTtHble CHUJIOBBIC TUHUM HAUMHAIOTCS U 3aKaHUYMBAIOTCS Ha
NIEKTPUUECKUX 3apsiiax
49 CnenaiiTe BBIBOJ, KaKOH r€OMETPUYECKON (GUTypOil MOKHO ONUCATh 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'umepOona
4) Cnupauasb
50 Ouenute creneHs noisipuzanuu P cBera, eciu cBeT MpeACcTaBiIsgeT OIIK-1.B.1
co00#i cCMeCh €CTECTBEHHOT'O CBETA C MJIOCKOMOISPU30BAaHHbIM.
M HTEHCUBHOCTD MOJISIPU30BAHHOTO CBETA B JIy4Ye paBHA
MHTEHCUBHOCTU €CTECTBEHHOTI'O CBETA.
1) 25%
2) 35%
3) 50%
4) 75%
51 Paccunraiite nokasarens NpeIoOMIICHHs BELIECTBA, €CJIA CKOPOCTh OIIK-1.V.1
CBETa IPU NEPEXO/IE JIyda U3 BO3/lyXa B HEKOTOPOE BELIECTBO
ymesblniachk Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 PaccuuTaiiTe yron Mexay ONTHYECKUMU OCSIMU TIOJIIpU3aTopa U OIIK-1.VY.1
aHanu3aTopa. IIpu npoxokaeHnn CKpeIeHHBIX MoJIIpU3aToOpa U
aHaJIM3aTOpPa NHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.
1) 60°
2) 45°
3) 30°
4) 90°
53 [Ipoananusupyiire, KaK U3MEHUTCS BeJIMYMHA MAarHUTHOW MHIYKLIUH OIIK-1.B.1

Ha OCHU JJIMHHOTO COJIEHOM/IA, €CJIM TOK B HEM YBEJIMUUTSH B 4 pa3a, a
IUIOTHOCTh HAMOTKH BUTKOB YMEHBIINTH B 2 paza?

1) YBesuuurcs B 2 pasza
2) VYBenuuutcs B 9 pas




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

54

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

1) Ilorsomaer Bce majaroiiee Ha Hero N3Jay4eHue
2) Ortpaxaer Bce najaroliee Ha HETO U3Jy4eHHe

3) HMsnydaer B peHTT€HOBCKOM JUarna3oHe

4) WznyuaeT B BUIMMOM JHaIa30He

OIIK-1.3.1

55

VY Kakoro u3 Tes oTpaxkaTeiabHast CHOCOOHOCTh OJIM3Ka K HYIIO?

1) ITpo3paunoro
2) 3epkanbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

56

OLIGHI/ITG, BO CKOJIBKO p83 YBGHI/I‘II/IJIaCB BHGPFCTI/I‘-IGCKaH CBCTUMOCTH
a0CoJIOTHO YepHOoro Tena npu ero HarpeBanuu ¢ T1= 1000 K 1o T, =
3000 K.

1) B 72 pa3a
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.1

57

Bribepure, kakas popmyna HanOoee 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
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Kaxoe n3nyuenue sBisieTcst paBHOBECHBIM ?

1) Anbsda-, 6era-, raMMa-u3ITydeHUS

2) TensioBOE M3JIyUeHHE

3) JlazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHara3oHax
4) TopmM03HOE PEHTTEHOBCKOE U3JIYUCHHE

OIIK-1.3.1
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VYkaxuTte 3aK0H, KOTOPBIi ONpeAesIeT MOJ0KEHHEe MaKCHMyMa
W3JTy9aTeIbHON CITOCOOHOCTH aOCOTIOTHO YEPHOTO TIPH 3aJaHHOM
aOCOJTIOTHOU TeMIlepaType.

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

3) 3akon Kupxroda

4) 3akon Maimoca

OIIK-1.3.1
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Ykaxute GopMyy, OPEIeIIIONIYI0 JHEPTHIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1




61

[Tpoananu3upyiite, KaKk K3MEHSIETCS CHJIa TOKA HACBHIICHUS TTPH
dororddekre B cirydae yMEHBIICHUS CBETOBOTO MOTOKA MAIAIOIIETO
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercs

2) CHauasia yMEHbILIAETCs, 3aTEM YBEIMUNBAETCS

3) CHauana yBeTMUMUBACTCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.B.1
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[Ipoananu3upyiite, 4TO NPOU30UAET C KHHETUYECKOM SHEPTUEH
(OTOAIEKTPOHOB, €CIIH, HE MEHSISI YACTOTHI MMAJAIONIETO CBETa,
YBEJIMYUTH €r0 MHTEHCUBHOCTD B 2 pasa.

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

4) YBenuuutcs B 2 paza

OIIK-1.B.1
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OneHuTe BEeIUYMHY KpacHOU rpaHuIlsl portodddexra (B reprax) mmis
KaToJ1a, U3TOTOBJIEHHOTO U3 BoJb(ppama TonuHoi 2 mMm. Katon
MOKPHIT clloeM okcuzaa O6apusi. PaboTa BeIX0/1a SJIEKTPOHOB C
TMOBEPXHOCTH KaToja paBHa 2 3B. ITocrostanas ITnanka — h = 6.6%10*
Jlx*c. 3apsix snekrpora — e = 1.6%10™"° K.

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

OIIK-1.B.1
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOJa FIEKTPOHA C TOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YacTOTHI MTAJaroIIero cBera’?

1) IIpssMo mponopHMOHANIBHO YaCTOTE

2) IlponopuuoHaIbHO YCKOPSIOLIEMY HAIIPSHKEHUIO
3) IlponopuuoHanbHO KBaapaTy 4acTOTHI

4) He 3aBHCHT OT 4aCTOTBI

OIIK-1.3.1
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[Ipoananusupyiite, Oyner nmu HabmonaThCst poTOrPdEKT, ecnu
MJIACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUTMHOU BOJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) dororddext BO3MOKEH, €CIIi KaTOI HarpeTh 10 TeMreparypsl 347
K

2) He Oyner

3) dDororddeKrT BOZMOKEH, €CIIU JOTIOJTHUTEIHLHO MPUITIOKHUTH K
IUTACTUHKE YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMATIOB BETMYUHOMN He
MeHee | B

4) ®otod(PdeKT BO3MOXKEH C BEpOSATHOCTHIO p =~ 0.5

OIIK-1.B.1
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Cremnaiite BBIBOJI O BETUYMHE MUHUMAIBHOTO OOPaTHOTO HANpsKEHUS,
IpU KOTOPOM IOJIHOCTBIO TIpeKpamaercs (OTOTOK. Y CIIOBUE: SHEPTUS
dboToHOB paBHa 6.5 3B, a poTokaroa U3roToBIEH U3 TUTHUS, paboTa
BBIXOJa KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

OIIK-1.B.1




3)6.5B
4)25B

67 OueHuTe, BO CKOJIBKO pa3 JaBJIICHUE CBETA, MaJal0IIero OIIK-1.B.1
NEPICHIUKYISPHO UICATBHO 3€PKATBHON TTOBEPXHOCTH, OOJIbIIIE
JaBJICHUS CBETA, MaJIal0Iero NepreHIuKyIIpHO UIealbHO YepHOU
MOBEPXHOCTH.
1)2
2) 1
3)1.5
4)3
68 O11eHUTE, OT KaKUX BEJIMYMH 3aBUCUT CHJIa CBETOBOT'O JIABJICHUS C OIIK-1.Y.1
KBAHTOBOW TOYKH 3PCHHUS:
A) Yucna (OoTOHOB B CBETOBOM ITyUKE;
b) Duepruu dortona;
B) Koaddurmenra orpakeHus MOBEPXHOCTH.
Ortser:
1)A,B
2)A,B,B
3)5,B
4)A, b
69 [Tpoananuszupyiite, B KaKUX 00JACTSIX CIEKTPa 3JIEKTPOMArHUTHBIX OIIK-1.V.1
BOJIH BO3MOXXHO HaOmoaeHne agpdexra Komnrona.
1) Bugumelii 1nana3oH
2) Pagnoamanazon
3) TeparepuoBslii Auana3oH
4) PeHTreHOBCKUIl JHANIA30H ¥ TAaMMa-U3J1y4YeHHne
70 Kakum 06pazom ummyssc (OTOHA CBSI3aH C JITMHOW BOJTHBI? OIIK-1.3.1
1) Wmrynbc mpsiMo MPOTOPIMOHANICH ITTHHE BOJTHBI
2) Hmnynbc npsiMo MpOMOPLHOHATIEeH KBaApaTy AJIMHBI BOJTHBI
3) Umnysbc 00paTHO NMPONOPUMOHAJIEH JJIHHE BOJIHbI
4) HNmnynbsc npsMO MPONOPLHUOHATIEH KOPHIO KBAAPATHOMY OT JUITMHBI
BOJTHBI
71 B kaxoii 065acTu criekTpa 3JIeKTPOMAarHUTHOTO U3TyYEHUS! UMITYJIbC OIIK-1.3.1
¢dboToHA IMEeT MUHUMATbHOE 3HaYCHHE?
1) UudpakpacHoe uzinydeHue
2) TeparepiioBoe U3Ty4eHHE
3) PeHTreHoBcKoO€E U3I1y4eHHE
4) Paguonsiyyenue
72 [Ipoananusupyire, KaKOe€ U3 MIPUBEICHHBIX BBICKA3bIBAHUI OIIK-1.B.1

MIPOTUBOPEUYUT KBAHTOBOW TEOPUH CBETA:

1) UHTeHCMBHOCTb CBeTA He 3ABUCHUT OT IJIOTHOCTH MOTOKA
(poToHOB U MX IHEprUU

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

3) Kaxxmomy u3 KBAaHTOBBIX COCTOSIHUM, B KOTOPOM HAaXOJUTCS




aTOMHas CUCTEMA, COOTBETCTBYET ONIPENIEIICHHBIN YPOBEHb JHEPTUU
4) Ins yacTHULIBI HE MOTYT OBITh OJTHOBPEMEHHO TOUYHO U3MEPEHBI
KOOpPAMHATBI M UMITYJIEC

73

VYkaxure, B UeM 3aKJIH0YaETCs] CMBICI MEPBOTO nocryiara bopa.

1) YTBepxaeHue 0 CylieCTBOBAHUHU CTALMOHAPHBIX COCTOSIHUM, B
KOTOPbIX aTOM He M3JIy4YaeT U He MOIJIoAeT JHePIruu

2) Pa3HOCTh 3HEpruil ABYX CTAIMOHAPHBIX COCTOSIHUN paBHA SHEPTHH
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

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

4) ATOM COCTOUT U3 MOJOKUTEIBLHO 3aPSHKEHHOTO Spa U
OTPULATCIIBHO 3aps’KCHHBIX 3JICKTPOHOB

OIIK-1.3.1
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Bri6epute, kakoe U3 NPUBEACHHBIX HUKE BBICKA3bIBAHUN MPABUIBHO
OTHCHIBAET CTIIOCOOHOCTh aTOMOB K M3JIYY€HUIO U MOTJIOMICHUIO
SHEPTUU: «ATOMBI MOTYT ...».

1) HorsiomaTs M U3JIy4aTh JHIIb HEKOTOPbIl TUCKPETHbII HA0OP
3HAYEHUH YHEePIruu

2) M3my4aTh ¥ moromars g0y TOPIHI0 YSHEPTUH

3) M3nyuyaTh 160 TUCKpETHBIH HAOOp 3HAUEHUH SHEPrHUH, JINO0
T00YIO TTOPIIMIO YHEPTUN

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

OIIK-1.3.1
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VYkaxuTe, K KaKOMY JHana3oHy U3Iy4eHHs] OTHOCITCS MEPEXO0/Ibl U3
cepuun bansMepa B atome Bogopoa?

1) TemnoBoe uzmydeHue

2) PeHTreHoBCKOE M3IIyYCHHE
3) T'amma-uzmyyenue

4) Buaumpblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiite, Kak U3MEHUIACh SHEPTHSI AaTOMa BOJOPOa MPH
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M?

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

OIIK-1.V.1
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OueHute pa3HOCTh SHEPTUH OCHOBHOTO U BO30YXKIECHHOTO COCTOSHUS
(8 5B). /laHO: IEKTPOH B aTOME TIepeIIes U3 BO30YKIECHHOTO
COCTOSIHUSI B OCHOBHOE, U MIPU JAHHOM TEPeX0/ie MPOU3O0IILIO0
u3nydeHre GoToHa ¢ JIIMHOK BOTHBI 650 HM.

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

OIIK-1.B.1
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VYkaxure, B UéM 3aKiI04aeTcs runoresa ae bpouns.

1) JIroOble MUKPOYACTHIIBI HAPSAY C KOPNYCKYJISAPHBIMHU

OIIK-1.3.1




00J1a1210T BOJTHOBBIMHU CBOHCTBAMH

2) AToM He MOXeET coJiepKaTh 0oJiee ABYX IEKTPOHOB, HAXOSAIIUXCS
B OJINHAKOBBIX CTAaI[MOHAPHBIX COCTOSIHUAX, OIMpeeIsieMbIX Ha00pOM
YETHIPEX KBAaHTOBBIX YHCEIl

3) OnHOBpPEMEHHO HEBO3MOYKHO C BBICOKOW TOYHOCTHIO 3a7aTh
KOOPJUHATHI U UMITYJIbC MUKPOUYACTHULIBI

4) DHeprusi HICIyCKAeTCs ¥ TIOTJIONIAETCS HE HETIPEPHIBHO, a
OT/ICNIbHBIMU KBaHTaMU

79

Bribepure yTBepxkaeHue, Hanboee NpaBUIbHO COOTBETCTBYIOIEE
rurnorese ae bpons:

1) MukpouyacTuubl MOTyT NPOSIBJAATH BOJTHOBBIE CBOICTBA
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHIL

3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUUYACTHIIA

4) Snapo aToMa COCTOMT U3 KBapKOB

OIIK-1.3.1
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Paccunraiite niuHy BOJIHBI e bpoilnis aiist 35ieKTpoHa, ABUKYIIETOCs
O CKOPOCTBIO 3.6 kM/c. Macca anextpona m. = 9,1*107'kr, 3apsia
anextpoHa 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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VYKaXuTe KOJIMIECTBO 3HAYCHUI, KOTOPhIE MOXKET TPUHUMATh
MarHUTHOE KBAHTOBOE YKCJIO M MPH JaHHOM 3HAYCHUU OPOUTAIILHOTO
KBAHTOBOI'O uucia [?

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

OIIK-1.3.1
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VYkaxure, 4TO ONpeAeIIsIeT IJIaBHOE KBAHTOBOE YKCIIO N7

1) DHepreTuyecKue ypoBHH 3JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekinto opOUTAIIEHOIO MOMEHTA UMITYJIbCa DJICKTPOHA Ha
3a/laHHOE HAIIPABJICHUE

4) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 3aITAHHOM
HaATPaBICHUU

OIIK-1.3.1
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Ykaxure, 4TO onpeaeisieT MarHUTHOE KBAaHTOBOE YHCIIO M?

1) OpOuTanpHBI MEXaHUIECKU MOMEHT JJICKTPOHA B aTOME
2) DHEpruro CTallMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME
3) BesiuuuMHY MOMEHTA UMITYJIbCA 3JIEKTPOHA B 32/IAHHOM
HANpPaBJIeHUH

4) DHepreTUYeCcKre YPOBHHU AJICKTPOHA B aTOME

OIIK-1.3.1
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B dectps K0oro HazBaH 3PQEKT pacuIeNICHHs YpOBHEH SHEPIUU aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1) DOitHmrTeiiHa u 1e Xaaca
2) lTapka

OIIK-1.3.1




3) OrTuHTCray3eHa
4) AapoHoBa-boma

85

Kak Ha3pIBaIOT JTUHUH B CIICKTPC KOM6I/IHaHI/IOHHOF0 pacceiaHus C
qaCTOTaMH, MCHBIIMMH YaCTOTHI ITaJar0mcro cBera?

1) OpankeBbIMH CITyTHUKaMU

2) AHTHCTOKCOBBIMU CITyTHUKAMH

3) CTOKCOBBIMH CIIyTHUKAMH

4) AHTaroHMCTUYECKUMU CITyTHUKAMU

OIIK-1.3.1
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[TosicauTe (hU3NIECKUN CMBICIT BOJTHOBOUW (DYHKITHH.

1) BonHoBas QpyHKIIMS NpONOPIHOHATbHA SHEPTUU YaCTHUIIBI

2) Ilpowu3sBeneHue BOJHOBOM PYHKIMH HA KOMILJIEKCHO-
conpsikeHHOe BbIpa:keHHe PABHO MJIOTHOCTH BEPOSITHOCTH
00HapY:KeHHUs YaCTHIbI.

3) BonnoBas ¢pyHKIHS 0OpaTHO MPOMOPIIMOHATBHA ITTUHE BOTHBI 1€
bpoiins

4) BonHoBas GyHKIUS NpeACTaBIsIET COOONH KHHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HEsIBHOU (hopme.

OIIK-1.3.1
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Bribepure BepHyI0 POPMYIUPOBKY COOTHOIICHHS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-1.3.1
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VYkaxxuTe, Kakue 4acTUIBI ABIISAIOTCS (pepMUOHAMU:

1) Dnexkrpuyecku 3apsHKCHHBIC YACTHITBI.

2) DneKTpUYeCKH HEUTpalbHbIC YaCTHULIBL.

3) Bce yacTHIBI C MOJYLEJIBIM CIIHHOM.

4) DnexTpUUYECKU 3apsSKEHHbBIE YACTHUIBI C IIEJIBIM CIIUHOM.

OIIK-1.3.1

&9

Kak Ha3piBaeTcs TBEpO€E TENO, y KOTOPOIO BaJIEHTHAs 30HA
MOJTHOCTBIO 3aM0JIHEHa, 30Ha MPOBOAMMOCTH — IIOJIHOCTHIO CBOOO/IHA,
a IIMPHHA 3aIPEILIECHHON 30HbI BEJIMKA 10 CPABHEHUIO C YHEPTUEH
TEIUIOBOTO IBUKEHUS?

1) IlpoBomuuk

2) JmdjexkTpuk

3) TlomynpoBogHUK

4) IIpuMecHBI TTOIYTIPOBOTHUK

OIIK-1.3.1
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Kakyto pazamepHocTh nmeet nocrossuias [lnanka B cucteme CHU?

1) dxk-c
2) Hx/c
3) Jbx/m
4) JIx/»B

OIIK-1.3.1
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OneHute, Kakoi CMbICII UMEET COOTHOIIEHNE HEOTIPEAEIIEHHOCTEN
I'eiizenOepra 11t JHEPTUU YACTULIBI U BpEeMEHH NPeObIBaHuUS €€ B

OIIK-1.B.1




COCTOSIHMM C IaHHOW SHEprueiu?

1) Oneprus npsAMo NponoprrOHaIbHA BpEMEHU

2) Dueprust 00paTHO NPONOPLUOHATIBHA BPEMEHU

3) DOueprus u BpeMs MOTYT OBITh U3MEPEHbI OTHOBPEMEHHO CO CKOJIb
YTOJHO BBICOKOW TOYHOCTBIO

4) Yem 0oJiblIe HEONPEAETCHHOCTh JHEPTHH, TEM MEHbIIIE
HeoIpeaeJIeHHOCTh BpeMeHH!
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Kak Ha3pIBaeTcs COCTOSTHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHUIO €T0 SHEPruu?

1) Bo30yxmeHHOe COCTOSTHHE
2) MeracTabMIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHME

4) BasieHTHOE COCTOSIHHE

OIIK-1.3.1
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B uem 3axmrouaeTcst TyHHENIbHBIN A HeKrT?

1) B BomHOBOM XapakTepe IBMKEHUS MUKPOUYACTHIIBI B
NEPUOANYECKOM IIOTEHIIAIIE

2) B xopnyckyJisipHOM ITOBEAEHUH JIEKTPOMArHUTHOIO U31y4ECHHUS
IIPU NIPOXOKIEHUH €T0 YePE3 Y3KOE OTBEPCTHE

3) B Haxo0XI€HUM YacCTHUIIbI CPa3y B HECKOJIIBKUX TOYKAX
IIPOCTPAHCTBA OJTHOBPEMEHHO

4) B npoxo;aeHuM MUKPOYACTHIIBI Yepe3 NOTeHIHAJIbHBIH
O0apbep, KOIr/ia JHEPTrHs YacTHIBI MeHbIIIe BBICOTHI 3TOT0
O0apbepa

OIIK-1.3.1
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Kakue nmoaBmxHbIe YaCTUIBI WM KBA3UYACTUIIBI SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B OTYIPOBOJHUKAX ?

1) DnekTpoHbI

2) Ilpotonsr

3) DJIeKTPOHBbI U ABIPKHU
4) Honbl

OIIK-1.3.1

Bomnpock! 151 TpoBEPKHU 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, 4YTO M3 NCPCUHUCIICHHOI'0 HEC ABJACTCA CTPOTrUM YCJIOBUEM
JJIs1 KOTEPEHTHOCTHU CBCTOBBIX BOJIH.

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

4) PaBeHCTBO 4acTOT

Oteer: 1) ONMHAKOBOCTHb AMILIUTY/, OCKOJIBKY ISl YCTOMYHMBOM
HHTep(EePEeHUMOHHOH KAPTHHbBI He00XO0AUMbI PABEHCTBO JJIHH
BOJIH (2, CJ1eI0BATEIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
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Hpouumaﬁme mekcm, 6bz6epume npasuiibHole eapuarnisl omeema Uu
sanuwiume apcymeHmal, 0606’H08b1661}0u/[u€ 8bl60p omeema.

OIIK-1




YKEDKI/ITG, KaKHWe€ U3 NEPCUYUCIICHHBIX HUXKEC Ha60pOB TPEX KBAHTOBBIX
YUCCII B aTOMC ABJIAIOTCA JOITYCTUMBIMH.

OtBet: 1, 3 1 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHMCJIO 72 HE MOXKET
HMeTh HYJeBOe 3HAYeHMe.

Ilpouumavime mexcm u ycmaunosume coomeemcmeue. K kasxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLbye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

YCTaHOBHTE COOTBETCTBHE MEXKAY XapakTEepoOM JBIDKEHUS U
JICUCTBYIOIIEH Ha TEJIO CHIIOM.
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JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) llenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeiitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito
OtBet: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio nOCie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacrnionoxure nepeyrcieHHble HUKE Tea B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa HMHEepUHUH. Macchl UM XapaKTepHbIE pa3Mepbl TENl CUUTATh
08 OJINHAKOBBIMHU.
A) lap
b) Tonkoe koab110
B) Hunuuap
OtBer: ABB
Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHbIU
omeem:
OObsicHUTEe, KaK M3MEHHUTCS CUjla TOKa 4Yepe3 MPOBOJHUK, €CIU TPH
HEU3MEHHOM pa3HOCTU TMOTEHIMAIIOB Ha €ro KOHIaX M MOCTOSHHOM
99 TOJIIMHE MPOBOJHUKA YBEIUYUTD €T0 JUIUHY.

Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €ro
CONPOTHBJICHUE, 3 C POCTOM CONPOTHBJICHHUS, B COOTBETCTBHH €
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.

Ilpumeuanue. CucreMa OllecHUBaHMsI TECTOBBIX 33JaHUN Pa3IMUHOrO THIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpex NpeAJI0KeHHBbIX M 000CHOBAHHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
ITonmmaoe COBIMMAaACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU




MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [loTHOE COBNAZICHWE C BEPHBIM OTBETOM OICHHMBAaeTCsA 1 Oayiom, €ciid JTOMYyIICHBI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPBHITOro THNA HA YCTAHOBJIEHHE COOTBETCTBHS CUYHTACTCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APYroro ctojomna). [TomHoe coBmaeHne ¢ BEPHBIM OTBETOM OIICHHBAETCs 1 Oaiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE TOCJIEI0BATEIHLHOCTH CUHUTACTCS
BEpHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl ToOcienoBaTeNbHOCTh 1udp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OIICHHUBaeTCs 1 OayioM, eclii TOMYIICHBI OIIMOKKM WJIH OTBET OTCYTCTBYET — 0
0asuIoB.

5) 3agaHue OTKPBHITOTO THIIA C Pa3BePHYTHIM OTBETOM CUYHTACTCS BEPHBIM, €CJTH OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M ToNHOTe. [IpaBWIBHBIN OTBET 3a 3a/JaHue
orieHUBaeTcs B 3 Oasuia, eciu JOIMyIeHa O/THa OIIMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKY \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 OamoB.

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

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3NIOKeHHe ydeOHOro Mmartepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALHIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX Tpo0JeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mponecce JIeKIus BBIIOIHAET METOJ0JOIHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOW o0siacTh 3HaHus, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILIUHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YarOUMUCS JIEKIIMOHHOTO MaTepraa:

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OINPEEIISECTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BUTHE NPOPECCHOHAIBHO-JIENOBBIX  KAauecTB, JIIOOBM K IMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— IIOJIy4YCHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJDKaMIINE TO/bI;




— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepyaa:

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

11.2. Meronnveckue ykasaHus Ui OOYYalOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OO0YyYaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

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

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

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

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

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

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

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

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

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

— Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCs] U3MEPEHUS;
- KaK CJIeyeT MPOBOJAUTH HKCIIEPUMEHT.

[Tomy4yeHHsIH JoIycK K paboTe 0TMedaeTcs MpernoaaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHU TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IPOTOKOJIa HECKOJIBKUMHU CTYIE€HTaMU BMecCTe He aomyckaercs. IIporokon Benercs Ha



mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbI, GaMIInsg W WHUIHMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, padoumii auarnazoH, IeHa
JEJICHUs, KJIACC TOYHOCTHU W [Ip.); MapameTphbl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU MU3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPENOIaBaTEIIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUS, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJTy4eHBbl UMEHHO T€M CTYJIEHTOM, KOTOPBI COCTABHII MPOTOKOI.

[lo pesynbratam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT €ro Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIECHUS M 10 TMOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoaBaTeNlb BHICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOil paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
MEePEenrcaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHJA IMPHOOPOB.
Jlanee HeoOX0IMMO OIMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouue popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BenuduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CJIeZlyeT ONpeAenTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe Wi u3BecTHO. Bece mpuBeneHHbIe
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn U mpomMekyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHU B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmuin. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUIHBIC paszpsabl (moapodHee 06 3ToM
noiaeT peusr Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyiie. DTOT paszzen HyXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OMIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.




6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBHIBEICHBI
GbopMyIbl, TO KOTOPHIM BBIYHCISJINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXKJ10M U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosimeM mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM T€ME€ M H3JIOKUTh MaTepHuall 1Mo
BO3MOXXHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOUN ceTku. MI3MepeHHbIe Ha OMbITE€ 3HAUEHUS MONUCHIBATH
Ha ocax He cieayer. Ha rpadguk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
MPOBOJIUTCS COEAMHSIOMAsl UX JUHUA. OKOJO OAHOM MM HECKOJIBKUX TOYEK OTKJIAJbIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOoMaeT
peub HUXKeE).

8. OxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYXK/IEHUE, BBIBOBI.

B »sTOoM pazgene oTtueTa HYXKHO TOABECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXXKHO CPaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabnuyHOE 3HAYEHHE W3MEPEHHOM BEIMYMHBI, TO HY)XHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYUCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKJII0YeHHE 00 MX COBIAJAECHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCA HEIONYCTUMBIE
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>XKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIMMO TaThb OOOCHOBAHHBIM OTBET HA MOCTABICHHBIN
BOIIPOC.

BrIBos 0MKEH COOTBETCTBOBATH 1€/ 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 COOTBETCTBHUU C
I'OCT 7.32-2017. TpeGoBaHusi IpuUBEIEHB 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. Ilpumepsl odopmiIeHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch




MeToauveckie YyKa3aHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

Mexanuka. Konebanust u BomHbl. 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.

OnexTpudecTBo U MaruetusM. Jlaboparopusriii npaktukym // A.B. Koneusrios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukona, 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. Tpormun. CII6I'YAIL, 2013. 68 c.

Bomnnosas onruka. Yueono-metoguueckoe mocodue // E.H. Kornukos, FO.A. HoBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusliii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.I1. JlaBpoBckas, FO.A.
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11.3. MeTonuueckne yka3zaHus JJIsi OOYJaroIIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSI.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUITINHE;

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

11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJIS YCTIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
JUCIUITAHBL.

Texkymmii KOHTPOJIb OCYHIECTBISICTCA IO KaleHAapHOMY ydeOHoMy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUATUI U CPOKU MOJBEJIEHUS UTOTOB OTOOpakaroTcsl B pabounx y4eOHBIX
wiaHax Ha cemecTp. OOyd4aromuiicsi JOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEpPONPHUSTHS,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe 4Yero MperojaBareib MPOCTaBIsSeT OalIbHbIC
OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO PE3YJIbTaTaM TEKYILErO KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC Ha JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1a0opaTOpPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HaHUM, 0Oy4aroUxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.



JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNPOMycKa OOydaromuMcs
3aHATHH 0e3 YBWKUTEIBHOW IPHYUHBI, OTKa3a, OOyYarolIerocss OT OTBETOB Ha 3aHATHUSAX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITTOJIHEHHSI KOHTPOJIbHBIX, JTA00PATOPHBIX M MPAKTUIECKUX PAOOT MOXKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIBTAIUAX.

PesynbTaThl TEKylIero KOHTPOJIS YCHEBAGMOCTH OOYYArOIIUXCS CITYy>KAT OCHOBOW ISt
POMEXYTOUYHOW aTTECTAIMM: MOJYYeHUs 3a4yeTa Mo y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenme cemectpa s Jomycka K aupdepeHIHanbHOMY 3a4eTy HIM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX paOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe aucTaHioHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEILHO». B ciydae HEBBIMOJHEHUS BBIIICU3IIOKEHHOTO CTYIEHT, INPH
YCIICIIHOM NPOXOXJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAMOHHYIO
OIICHKY BBIIIIE «YIOBJICTBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOM
aTTECTaLUH.

IIpomexxyrounass  arrectanust  OOydyaroIIMXCsl — HpPEJyCMaTpuUBaeT  OLEHUBAHHE
IPOMEKYTOUYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuruinHe. OHa BKIIOYAET B
ceOs:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYaloIIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CAaMOCTOATENIBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, NPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEIBHOY.

— 1uddepeHIUPOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
00y4aromuMcs IpU U3Y4EHUU JUCLMILIMHBI, IPU BBINOJHEHUH KYpCOBBIX IIPOEKTOB, KYpCOBBIX
paboT, HayYHO-HUCCIIEIOBATENBCKUX paOOT U MPOXOXKICHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIMYHOY, «XOPOILIO», «yIOBICTBOPUTEIBHO», HEYAOBICTBOPUTEILHO.

B teuenue cemectpa cTyAeHTYy He0OX0auUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJIHUTH TECTUPOBAaHUA B cpeae LMS He Huke oneHKH
"y1OBIETBOPUTENBHO". B cilydyae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUM TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BBIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpoca WM TecTHpoBaHus. OCHOBaHHEM
JUISL TOTTYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMMCs
TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K PpEIICHHUI0O KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHui. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIoO»: YypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTIO NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIECTBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUSA
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA 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.
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