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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— IporpaMmy OakajiaBprara Mo HampaBIeHUIO NOAroTOBKH/ crierranbHocTH 24.03.02 «CucteMsl
yIpaBJICHUs] JBU)KEHUEM W HaBUTALUs» HampabieHHOCTH «IIpubopsl M cucTeMbl OpUEHTALUH,
cTa0WInM3anuy 1 HaBUTaum». Jlucuumimaa peanuzyercs kadeapoit «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

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

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

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

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

OOmiasi TpyJOEMKOCTh OCBOCHHMSI JUCHUILINHBI cocTaBiseT 11 3adeTHeix enuHuI], 396
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- 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) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU

OIIK-1.3.1 obmagaer MaTeMaTHYeCKUMU
OIIK-1 Crioco6en A :

0OIIIENH)KEHEPHBIMH 3HAHUSMH B 00J1aCTH
PUMEHSITh

€CTeCTBEHHOHAYYHBIX U OOIICHHKEHEPHBIX
€CTECTBCHHOHAYYHBIC

IUCIIATUINH
U O0IIEMH)KEHEPHBIE

OIIK-1.Y.1 ymeTh NpUMEHATh 3HAHUS B
3HAHUA, METOIBI

00J1aCTH €CTECTBCHHOHAYYHBIX U
MaTEMAaTHYECKOTO
Ob6menpodeccnoHanbHBIE AHATIEA 1 OOIICMHKEHEPHBIX TUCIUTUINH
KOMIIETEHIINU OIIK-1.VY.2 ymeer npoBOAUTH

MOZACIIMPOBAHUA,

MAaTCMAaTUYCCKUC PACUCTHI U
TEOPETUUECKOT0 U o

MaTeMaTUYeCKUN aHaIHu3 B
AKCIIEPUMEHTAIBHOTO .

po(hecCHOHAEHOM e TEIIbHOCTH
HCCJIEIOBAHUS B

N OIIK-1.B.1 umeeTr HaBBIKM TEOPETUUECKOTO

npohecCHoHATBHOM

N SKCIICPUMCHTAJIBHOT'O UCCJICAOBAaHNUA B
JEeSITEIIbHOCTH

pohecCHOHANBHOM e TeIbHOCTH

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOLIINX JUCLMILINH:

«Matemartuka. AHaIMTHYECKas TeOMETPHsl U JIMHEHast anredpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.

3HaHMA, TOJY4YEHHBIE NPU W3YYECHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIBb3YIOTCSI IPU U3yUYEHUU JAPYTUX JUCLUILINH!

— «DIIEKTPOTEXHUKAY,

— «MexaHuKa»;

— «MarepuanoBeneHuey;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHBI

TpynoeMKoCTb 10 ceMecTpam

Bun yueGHOM paboThI Bcero

Nel | N2 | Ne3




1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 11/ 396 4/ 144 3/108 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuueckoil n0020mo8KuU
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 72 36 36
Camocmoamenvnasn paboma, Bcero (dac) 120 40 40 40
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3., Hudd. OK3.
mudd. 3auger, sk3amen (3auer, Hudd. 3au, | dudd. 3au.
OK3.
DK3.*%*) 3au.,
. OK3.
IIpumeuanue: " kannaTcKuil SK3aMeH
4. CoaepxaHue TUCIUTIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Pa3nenbl, TeMbl IUCHUTIIIMHBI (1ac) (C3) | (1ac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 14
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 13
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 13
Uroro B cemectpe; 34 17 17 40
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 14
Pa3nen 5. Margetusm 11 8 6 13
Pazgen 6. Onrtuka 12 2 3 13
Hroro B cemectpe: 34 17 17 40
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pazgen 8. KBanroBas mexanuka 11 9 3 13
Paznen 9. ®usuka atoMHOTO siapa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 120




[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

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

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3fenoB U TeM JIEKIIMOHHBIX 3aHATHN

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepualibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenwe. HopmanbHoe u
KacarenpHOe yckopeHus. [locTymaTenbHoe M BpalaTeNnbHOE
nBwkeHne. OCHOBHasi 3ajadya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3pb JMHEWHBIX M YIJIOBBIX BEJIMYMH [pU
BpalaTeJIbHOM JIBUIKEHHH.

WNuepuumanbHple  cuctemMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukd. HewHepuuanbHbIE CHUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTta ¥ MOIIHOCTh. KuHeTwueckas >HEprus.
3aMKHYThIE U HE3aMKHYTbIE cUcTeMbl. [loTeHIManbHAas SHEprus
cucteMbl. CBsI3b MEXIy NOTEHIMATBHOW 3HEPrueid M IMOoJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCU. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JBWKEHHS  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaroUIerocs TBEpJOro Tea.

IToctynatet crienaabHOU TEOpUH OTHOCUTEIBHOCTH.
JlopeH11loBO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PEAATUBUCTCKON MexaHWKU. VIHTepBan, €ro MHBApUAHTHOCTb.
PenstuBucTckuit AMITYJIBC. OcHoBHOE YpaBHEHHE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPIus
pensitTuBUCTCKOM dactuubl. CBsizb Macchl W sHepruu. CBsi3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHILIBL.

Paznen 2. KoJsie0aHud 1 BOJHEI.

I"apmonunyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MareMaTU4eCcKril MasTHUK, QU3NYECKUN MASTHUK, KOJICOaHUS
noa jaedcTtBueM ynpyro cuibl). CrokeHue KoJaeOaHwMi.
Huddepenunansnoe ypaBHeHue Konebanuil. CBoOOAHBIE,
3aryxatoiue koyuebanus. Beinyxxaennbie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX NPOIECCOB (TUIOCKUE M CepHuecKue
BOJHBI). BosHOBOe ypaBHeHuwe. [IpuHIUN Cymeprio3HIuy.
Oueprusi BoyiHbl. [loTok 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOU
BOJTHBI.

Pa3znen 3. Moaexkyasipaas pusnka.
TepMoguHamuueckne CoCTOssHMS W nporeccel. [loHsTue




byHkuuu coctosiHus. BHyTpennssi sHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
Hayauo TepMOAMHAMUKU. TeMmnepaTypa U BHYTPEHHsSI SHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
Mosiekysl. CpenHsas KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YpaBHEHHE  KHHETHYECKOH  TEOpPHUM  HMJAEANbHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBolcTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnun  cynepno3uunum.
OnexkTpudeckuil aumons. Pabora CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LHUPKYJIALIMA BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH ANIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBsA3b MEXKIy HUMHU. Teopema ['aycca [u1s 371€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca nmus 3JIEKTPUYECKOrO IOJISL B JAUDIIEKTPHKE.
[Tone BHYTpHM MPOBOJHUKA.

OnekrpoeMkocTs.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
OObemMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM M auddepeHuanbsHoN
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlammaca. Ilone cosieHoMma u TOpouza.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10JIe B BemiecTBe. HamaranueHHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarunuTtHas MIPOHUIIAEMOCTb.
HanpspokeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKu, QeppoMarHeTHKu. TeopemMa O MUPKYIALUA
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apazes. [lpaBuno Jlenna. Camounnykuus. B3zanmuas
WHITYKIIUA.

OObeMHas MIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MareprajibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX  BOJIH.  Bektop  Ymosa-
[ToliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXXEHUS CBETA.
AOGCONIOTHBIN NTOKa3aTesb MPETOMIICHHUS.




HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITUN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemrerka. [Tomsipuzanust cBeta. 3akoH
Mautroca.

Pasznen 7. KBantoBas onruka.

TennoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIydeHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢Gopmyna Ilnanka.
KBanToBas ontuka. ®otoaddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Pazpnen 8. KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoins.
dazoBas U IpynoBas CKOpPOCTU BOJH J¢ bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BoxHoBas
GbyHKIMSI, €€ OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeMYMH.  BpemMeHHOe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noTteHuuanbHou sme. KBanTOBBIA ocmmmisTop.  Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

AToM BOJOpOoJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW WM  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpus BOJIHOBOM (YHKIIMM CUCTEMbI OJJUHAKOBBIX YACTHII.
Hpunnun [laynu. OObsACHEHHE TEPUOJUYECKOM CHUCTEMBI
snemeHToB /.M. MeHneneeBa. DHEpreTHUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCcKou CBsI3H.

Pa3nen 9. Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe sapo. Jedekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuiibl.  Mogenu aTOMHOroO  sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MoOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKkoH pagrMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
l'amma-n3nydyenue. HacTuLbl 1 aHTUYACTHILLBI.

Snepubie peakuuu. Peakumm nenenus sanpa. llenmHast snepHas
peakuus. SaepHbie peakTopBbl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHS. Knaccudukanus
aieMeHTapHbIX Yyactull. KBapku.

4.3. Tlpaktuueckue (CEeMHUHAPCKHUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsTHS U UX TPYTOEMKOCTh

W3 gux Ne
Dopmbl .
No | TeMbl mpakKTUYECKHUX DAKTHYCCKIX TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeia
/11 3aHATUH p o (gac) MOATOTOBKH, | IACIIMII
3aHATHI
(dac) JIMHBI

Cemectp 1




Kunematuka u
JUHAMHKa
MaTepUATbHON TOYKHU

Pemrenue 3agau

Kunemaruka u
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela

Pemenue 3amau

CneunanbHasi TEOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka n
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHHETHUYECKasi TEOpuUs

Pemrenue 3agau

Cemectp 2

HanpsioxkenHocts u
IIOTCHIIMAJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpencarop

Pemenue 3amau

10

XapaKkTepuCTUKu
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3AIINS

Pemrenue 3agau

Cemectp 3

14

TermoBoe nu3nyyeHue,

dhoTodrddext

Pemenue 3amau

15

Oddext KomnroHa,
cBoiicTBa (HOTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTHOIIIEHHE
HEOIPEIETCHHOCTEN
I'elizenOepra, BOJHBI

Pemenue 3amau




ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[lIpenunrepa
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabopaTopHBbIEC 3aHATHS
TeMbl 1a00OpaTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHbIX paGoT TpynoemMKoCTh, | MPAaKTUYECKOU | pa3zaena
/11 (uac) MMOJATOTOBKH, | JUCIIWII
(qac) JIUHBI
Cemectp 1
1 MasTtHuk Makcsena 4 1
2 HaxnonHb1li MasiTHUK 4 2
3 CronkHOBEHME LIAPOB 3 1
4 MaremaTtrueckuii 1 000pOTHBIM MasSTHUKH 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | OmnpeneneHue MEKTPOEMKOCTH 4 4
KOHJIEHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMi 4 4
8 Onpenenenrie TOPU30HTATBLHON 3 5
COCTaBJISIOLIEH HAMPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIIH
9 Onpenenenne yaeabHOro 3apsa/ia dJIeKTPOHA 3 5
10 | Kompna HeroTona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TETUIOBOTO MU3JIYyYEHHUS 4 7
12 | Buemnuii potodddext 3 7
13 | H3ydenue crnekTpa aTroma BOJOPOIA 4 8
14 | Omnpenenenue NOTEHIUANIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenue sHEPrUM 0. — YACTUI 110 3 9
npoOery B BO3Iyxe
Bcero 51

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronXxcs

Bunpl camocTosITenbHOM pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.




Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrositensHOM paboTh
gac gac gac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 40 14 14 14
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 40 13 13 13
IToaroroBka kK IpOMEKyTOUYHON 40 13 13 13
arrectaruu (ITA)

Bcero: 120 40 40 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHU S
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOmUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN

IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

Komuectso
9K3EMILTSIPOB B
Uﬁngzgec bubnuorpaduueckas ccplika 6“?&3:@
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuednoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabu. -
(Bricmiee oopazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/
product/1984911

Uponos, 1. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/
product/1984918

Hponos, 1. E. DnekTpoMaraeTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

https://znanium.com/catalog/
product/1984909

Hponos, U. E. KBanToBas dusuka.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

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

Uponos, U. E. 3agaun nmo obmieit pusuke :
yaeOHoe nocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlabopaTopus 3HaHH,
2021.-434c.

https://znanium.com/catalog/

Kann, K. b. Kypc o6mieit ¢puzuku : yuebHOE




product/1094750 nmocodue / K. b. Kaun. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. SnepHas ¢pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. u pom. - Mocksa : M3gaTenscTBo
HOpaiir, 2020. - 320 c.

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTn « HTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMILUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hoas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3UYECKUN UHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akajieMun HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
oOpa3oBaHHE»

https:/fizikaguap.ru/ O6pazoBarenbHbIi pecypc kadeaps GU3nKu
I'YAIT

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeHHS TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

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

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a




CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILIECTBIICHUS

00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKOW Oa3bl

Howmep ayguropuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopust Ne31-046

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIIA, Ta00PaTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIET0 KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne31-04B

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U NHAUBUAYAIbHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTaLlUN.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-01

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHOU
uHpopMauy 60JBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI 1O

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-04




BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Hongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | Yuebnas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anektpoMmaruetTusmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

6 VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOHN aTTeCTaIUH.

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

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue.

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-03.

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU

00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCoB K 3K3aMEHY;

3amaum;

DK3aMeHAaIMOHHbIE OUJIETHI;




TecThl.

JuddepeHpoBaHHbIi 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 Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayUIpHAs IIKaJIa PaKIep bop

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIbHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JESATENIbHOCTBIO HAIPABIICHMS;

— yMeJ10 000CHOBBIBAET M ApPTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIHUATU3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4aronuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepHuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIBbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIECHHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX HOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
10 CYIIECTBY HM3JIaraeT €ro, OMMWpasch Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYpPHL;

— JIOMyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMOH CIICIMAIN3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH po0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 000OIICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

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

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

Kon

Ne m/m [Tepeuens BompocoB (3a1a4) AJisl PK3aMEHa
WH/IKATOpa




Cemectp 1

HazoBute npeaAMCT U3YYCHUS KUHCMATHUKHU.

OIIK-1.3.1

DN [ —

JlaliTe onpeneneHue MaTepuagibHOM TOUKH.

OIIK-1.3.1

Teno ABMXETCA M3 COCTOSHUS TOKOS € TaHI€HLUAIbHBIM
YCKOpEeHHEM a, = 4 M/c? u HOPMAJIbHBIM YCKOPEHHEM a, = 3
m/c”. Haiigute BEJIMYMHY IOJIHOI'O YCKOPEHUS TEIA d.

OIIK-1.V.1

HazoBure, B kakux emuHunax uszmepserca B cucteme CU
YIJIOBast CKOPOCTh U YIJIIOBOE YCKOPEHHE.

OIIK-1.3.1

JlaiiTe onpenenenrie abCOTIOTHO TBEPAOMY TEIY.

OIIK-1.3.1

[Ipoanaym3upyiitTe  OTAMYHMS  CHEAYIOIUX  (U3UICCKUX
Mmojeneit: abcomoTHo TBEpHOE Teno (ATT) m marepuanbHas
Touka. [IpuBenure mpumep, B KOTOPOM OJHO U TO XK€ TEIO
BBICTYNIAET B KA4eCTBE MaTepuasbHOM Touku 1 ATT.

OIIK-1.V.1

[TokaxuTe CBA3b MEXKIY JUHEHHOW M YIJIOBOM CKOPOCTBHIO
MAaTepHAIbLHON TOUKH.

OIIK-1.Y¥.2

[Ipoananu3upyiiTe xapakrep NPSIMOJIMHEUHOTO JABUKCHUS
TeNa 1O HM3BECTHOMY 3aKOHYy ABIKeHHS x(f) = 10 + 2%¢ +
0,5%# (m). Kakoil IyTh IIPO/IET TEJIO 32 yKa3aHHOE BPeMs ¢ =
2 ¢? OOocHyiiTe MPUMEHEHHE 3aKOHOB, MCIOIB3YEMBIX IS
pelIeHus 3a1a4i.

OIIK-1.V.1

Cdopmynupyiite nepsslii 3akoH HproToHA.

OIIK-1.3.1

10

OObpsicHUTE  NPUHIUI ~ HU3MEPEHHS  BEIMYUHBI  CHJIBL,
OCHOBAaHHBIN HA TpeTheM 3aK0oHe HbIoTOHA.

OIIK-1.3.1

11

OObsicHUTE, Kak, COrjJacHO BTOpoMy 3akoHy HproToHa,
3aBUCUT YCKOPEHHE TeJla OT €r0 MACCHI.

OIIK-1.3.1

12

[IpuBeguTe npuMep, WIUTIOCTPUPYIOIIUA EUCTBUE TPETHETO
3akoHa HproToHa.

OIIK-1.V.1

13

KameHp neuT Ha gHE cocyla, MOJHOCTbIO MOTIPYKEHHBIN B
Bony. Kak M3MeHuTCS cuiia JaBieHUs KaMHS Ha JHO, €Clld
CBEPXY HAJIUTh KEPOCHH (KEPOCHH HE CMEILNBAETCS ¢ BOJON)?
OO06ocHYylTe CBO OTBET.

OIIK-1.B.1

14

Hazosure, kakoii u3 3akoHoB Keruepa ycranaBnuaer ¢hopmy
TPAcKTOPHUU TUIAHET.

OIIK-1.3.1

15

OueHuTe 3aBUCHUMOCTb CHJIbI BCEMUPHOTO TATOTEHUS OT
MAacChl B3aUMOJICUCTBYIOIIMX TEJI U PACCTOSHUS MEXKY HUMHU.
ObocHyiiTe, KaKk U3MEHUTCS CUJIa B3AUMHOTO TSITOTCHHS JBYX
TeJd, €CIM MacCy OJHOTO W3 TEJl YBEIWYWUTH BJIBOE, a
paccTosiHUE MEKy TEJAMU — YMEHBIINTH B JIBa pasa.

OIIK-1.B.1

16

JlafiTe ompeneneHWe WMIyJabca Tela Kak (U3MICCKOM
BCIIMYHNHBI.

OIIK-1.3.1

17

Chopmynupyiite, Mpu KaKUX YCJIOBUSAX BBITOJHSIETCS 3aKOH
COXpaHEHUs UMITYJIbCa.

OIIK-1.3.1

18

HazoBute, kakas d¢usndeckas
MOMECHTOM CHIJIBI.

BCIIMYHNHA Ha3bIBACTCs

OIIK-1.3.1

19

CpaBHI/ITe 3allMiCH  OCHOBHOI'O 3aKOHa JHHAaMHWKU  JJIA
MOCTYHATCJIbHOI'0O MW BpallaTCIbHOIO0 JABUKCHHA. Haiigute
B3aMMOCBA3U MCXKIY OTUMHU 3aKOHAMMU.

OIIK-1.V.1

20

ChopMynupyiiTe 3aKOH COXpPAaHCHHSI MOMEHTA HMITYJIbCA.

OIIK-1.3.1

21

Jlaiite onpeneneHne paboThl KaK (pU3MUECKON BEITUYHHBI.

OIIK-1.3.1

22

ChopmynupyiiTe, 4TO TaKOoe€ MOIIHOCTh Kak (u3ndecKas
BEJIMYMHA.

OIIK-1.3.1




23

OObscHUTE, TOYEeMy I[EHTPOCTPEMHUTENbHAs CHJIa Tpu
BpAIICHUH IO OKPYKHOCTH HE TIPOU3BOAMUT PaOOTHL.

OIIK-1.V.1

24

Uccnenyiite paboTy CHIIBI, €CJIM TEIO Maccor m = 1 Kr mopg
JEACTBUEM HEKOTOPOW CUJIbI U3MEHUIIO CBOKO CKOPOCTH C U =
I M/c 1o v = 3 m/c. OOoCHyiiTEe NPUMEHEHHE 3aKOHOB,
HCIOJIB3YCMBIX IJI PCIICHUS 3a1a4u.

OIIK-1.V.1

25

OObscHUTE, B  Y€M  COCTOUT  pa3InyHe
KOHCEpPBATUBHBIMHU M HEKOHCEPBATUBHBIMU CUJIAMHU.

MEXTY

OIIK-1.Y¥.2

26

Kaxko#t kopabnb ABMXKETCS MEIJIEHHEE — Harpy>XEHHBIN WU
HEHArpy>K€HHbI — TpU OAMHAKOBOW MOIIHOCTH JBMraTels?
OO6ocHyiiTe CBOI OTBET.

OIIK-1.B.1

27

JlaiiTe omnpeneneHre MOTEHIMAIbHON sHepruu. OT 4ero oHa
3aBUCUT?

OIIK-1.3.1

28

OObsicHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsI3aHA C
MOTEHIMAJIbHON YHEPIUEN.

OIIK-1.3.1

29

ChopmynupyiiTe 3aK0OH COXpaHEHUS MEXaHHYECKON IHEPTHH.
[lpuBenute mTpuMep BHIOJHCHUS 3aKOHA COXpPAHCHUS
SHEPTUH.

OIIK-1.3.1

30

Jan ToHKui crepxkenb Maccor m = 120 T u gymmHOU [ = 50 cwMm,
CIIOCOOHBIN BpaliaThCs OTHOCHUTEIBHO OCH, MPOXOASIIeH
yepe3 ero cepeauHy. PaccuuTaiite €ro MOMEHT HMHEPIUU
OTHOCUTEJIbHO YKa3aHHOW OCH.

OIIK-1.V.1

31

[TokaxuTe Ha mpUMeEpe TOHKOTO CTEpKHS MIMHOW 20 cM U
Maccod 30 1, kak mpumensercs teopema lllteitHepa g
pacueTa MOMEHTa MHEPLUHU Tell MPU MEepeHOCe OCH BpaICHUS
C CEpEAMHBI CTEPXKHSI HA OIMH U3 €0 KOHIIOB.

OIIK-1.V.1

32

HazoBute QopmMyny, Mo KOTOpOW BBIUMCISETCS MOMEHT
UMITYJIbca a0COIIOTHO TBEPJOTO Tea.

OIIK-1.3.1

33

Kak Bbluncngercss KUHETHYECKas HHEPIrUs  BpalleHUs
abcomoTHO TBepaoro Ttena? CpaBHute ¢ (opmynon s
KHHETHYECKOW YHEPIUU MOCTYNATEeIbHOIO IBHKCHHUS.

OIIK-1.Y¥.2

34

Chopmynupyiite nBa mOCTylnata TEOPUHM OTHOCHTEIHLHOCTHU
OUHNITENHA.

OIIK-1.3.1

35

CropaBeuiiBa JIn B CIEIHMAIBHON TEOPUH OTHOCHTEIBHOCTU
(CTO) knaccuueckas ¢popmysa sl KHHETHYECKON 2Hepruu E
= m**/2? Eciu HeT, TO KaK PAaCCUNTHIBACTCS KHHETHUCCKAS
sHeprus tena corsiacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak U3MEHUTCS NIEPUOJ KOJIEOaHUN NIPYKUHHOTO
MasiTHUKA IIPU YBEJIMYEHUU €TI0 MacChl B 2 pasa, a *KECTKOCTH
IIPYKHUHBI — B § pa3.

OIIK-1.V.1

37

Kak cBsi3aHa oSHeprus TapMOHHMYECKHX KOJICOaHHWH ¢ UX
aMIUTATY0M?

OIIK-1.Y.2

38

Crenaiite BBIBOJ IO BOIPOCY: KaK OydeT HM3MEHATHCSA XOJ
MasiTHUKOBBIX YacOB IIPHU HACTYIUICHUU JIETHUX >KapKUX JHEH
[I0 CPaBHEHMUIO C XOJOJHBIMH 3UMHUMH JIHSMH, €CIU Yachl
YCTQHOBJIEHbl B HEYTEIUICHHOM IIOMEIIEHUU (CTEpXKEHb
MasITHUKA METAJNINYECKUI)? APpryMEHTUPYNUTE CBOI OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeneHie BOJIHEI.

OIIK-1.3.1

40

OOBsicHUTE pa3TUUKe MEXIY MPOJOJIBHBIMU U MONEPEUHBIMU
MEXaHUYECKUMH BOJIHAMH.

OIIK-1.¥.1

41

3anumuTe ypaBHeHHE Oerymiel BOJIHEIL.

OIIK-1.3.1




HazoBute, uemy paBHa cpeaHssi 0O0beMHas IJIOTHOCTb

42 OIIK-1.3.1
SHEPTUH BOJIHBI.
HcTouHuk 3ByKa U MPUEMHHUK JBUXKYTCS JPYT OTHOCHTEIBHO
JpYyra Co CKOPOCTAMHM Uy M Uyp COOTBETCTBEHHO. CKOPOCTH

43 3ByKa B cpeae paBHa 340 m/c. [lpoanamusupyiite 3amady u OMK-1.Y 1
OIPEAEIIUTE OTHOCHUTEIBHOE W3MEHEHUE YacTOThl 3BYyKa 3a
cuer dpdekra ommepa. MICTOUHUK M MPUEMHHK JBUXKYTCS
HABCTPEUy IPYT APYTY: Vyem = 40 M/c, v, = 60 M/c.

44 Cdopmymupyiite npunimn [ oirexca. OIIK-1.3.1

45 Hazosure omnpenenenue nHTepEepeHIn BOJIH. OIIK-1.3.1

46 ChopmynmupyiiTe, dYTO Ha3bIBACTCS  CTOSYCH  BOJIHOM. OIK-1.V 1
IIpuBenuTe mpumMep CTosIYEH BOJIHBI.

47 HazoBuTe oCHOBHBIE MapamMeTphl COCTOSIHHS, KOTOPBIMH OITK-13.1
OMMCBIBAETCS] TEPMOJJUHAMUYECKAS CCTEMA.
Ha onny vamnry BecoB mocTaBuiM OJIOALE ¢ TOpsYei BOJOH, a

48 Ha Jpyryro ypaBHoBemmuBatomue e€ rupu. Coxpanurcs qu ¢ | OIIK-1.B.1
TEUYEHHUEM BpeMeHH 3To paBHoBecue? O6ocHylTe Bamn oTBer.

49 3anuInTe ypaBHEHHUE COCTOSHUS UICATbHOTO Ta3a. OIIK-1.3.1
VYKaKXuUTe KOJIMYECTBO CTEMEHEH CBOOOJBI Yy IKECTKOM

50 IByxaTOMHOM MoJiekynbsl. C kakumu aBwxkeHusimu  oHu | OIIK-1.3.1
CBSI3aHBI?

51 Uewmy paBHa paboTa raza B ©'30XOPHOM IMPOIIECCe OIIK-1.3.1

57 Ouenure, 4yBCTBUTEIBHOCTh KaKOTO TEPMOMETpa BBIIIE — OIK-1.B.1
PTYTHOTO WJIM CITUPTOBOTO (MIPH MPOUYUX PABHBIX YCIOBUSX)? T
I"a3, naxonsamuiica npu noctostHHoM aasienuu p = 100 klla,

53 n3MeHu1 ooreM ¢ V| = 4 M no Vo, =12 M. ITokaxute, Kak OIK-1.V 2
paccumThIBaeTcsl paboTa ra3a B TaKOM Ipolecce, U HalauTe ee o
BEJIMUUHY.

54 Crenaiite BBIBOJBI MO XapaKTepy H3MEHEHHSI TeMIEPaTyphl OIK-1.B.1
rasa Ipu ero ObIcTpoM pacuupeHuu. OTBET MOSICHUTE. T

55 [lepeuncnure, U3 KakMX 4aCTE€ COCTOUT TEIIOBAsl MaIlIMHA. OIIK-1.3.1
OueHuTe CHUTyallMIO: Karjlsl  MACISHUCTOM  JKMJIKOCTH

56 MomajaeT Ha MOBEPXHOCTh BOJABI U pacTeKaeTcsi, o0pasys OIK-1.B.1
TOHKYIO TUIEHKY. OOs3aTeNbHO JIM 3Ta IUIEHKA 3aKPOET BCIO
MMOBEPXHOCTH BOJIbI? OOOCHYITE CBOM OTBET.
Onenute cutyarnuio. Yto 00XKHUraeT KoKy CHJIbHEE: BOAA WU

57 BOJIIHOM Map OAMHAKOBOM maccel mpu ogHod u Toil ke | OIIK-1.B.1
temnepatype? Obocnyiite Bamr oTer.

Cemectp 3

58 Urto Takoe abCOTIOTHO YepHOE TeNo? OIIK-1.3.1
Bo ckombko pa3 M3MEHHTCS MOTOK DSHEPruu OT HUTH

59 HaKaJIMBaHUsl JaMIbl, €CJIM YJIBOUTb €€ TeMmmueparypy? OIK-1.Y 1
OO6ocHyliTe Bam OTBET, omupasch Ha 3akoH Credana- o
bosibiimana.
Pacrionoxxure crienyromniye cCreKkTpaibHble KIAcChl 3BE3] B
MOPSIIKE BO3pACTaHUSI a0COTIOTHOM TEMIIEPATYPHI:
A — Oenble 3Be3bI,

60 U~ REATHLS, OINK-1.Y.2

M — kpacHble,
O —romyOsbie
Hcnonp3yiiTe B OTBETE 3aKOHBI H3Iy4eHHUS aOCOITIOTHO
yepHoro tena. OOBSACHUTE NOJIYYEHHYIO 3aKOHOMEPHOCTh




N3MCHCHUA LIBETA.

61

OObsicCHUTE TPUHIMI M3MEPEHHs] TEeMIepaTyphl Tela C
IIOMOIIBIO ONTHYECKOT0 NUPOMETPA.

OIIK-1.Y¥.2

62

Uro Ha3bpiBaeTcs BHEITHUM (OTOdIPHEKTOM?

OIIK-1.3.1

63

B kakux enununax cucteMbl CHU MOXHO H3MEPSTh SHEPTHUIO
($hOTOHOB?

OIIK-1.3.1

64

MokeT &M BHAMMOE HW3JIydeHue BbI3BaTh (OTOdPdEKT B
IUIACTUHE W3 MeTaia, paboTa BhIXOJAa KOTOPOTO paBHa 3.5
sB? O60cHYyiTE CBOI OTBET.

OIIK-1.B.1

65

OOmbsicHuTe NPUYHHY
PEHTTEHOBCKOTO M3IIyYCHHSI.

BO3HUKHOBCHU TOPMO3HOTI'O

OIIK-1.3.1

66

OObsicHuTE, KaK 3Heprus (poToHa CBsi3aHA C JJIMHOW CBETOBOM
BoJIHBL. OOOCHYITE Balll OTBET.

OIIK-1.3.1

67

doton ¢ mmHOW BomHBI A = 97,04 mMm paccessics Ha
HETOJBI)KHOM 3JIeKTpoHe moa yriiom 0 = 90°. Ilpeanmoxure
CIOCO0 OIpEeaesIeH!s] OTHOCUTEIBHOIO W3MEHEHHs JUINHBI
BOJIHBI (DOTOHA IIPU KOMITOHOBCKOM paccesiHuu. PaccuunTaiite
€ro BEJINYUHY B YKa3aHHOM cilydae. KomMnToHoBCKas ayimHa
BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

68

OnumuTe, 4TO MPEACTABISAET COOOM aTOM B paMKaxX MOJEIH
ToMmcona. Kakue OCHOBHBIE HEJJOCTATKU JAHHON MOJEIN?

OIIK-1.3.1

69

ATOM BOJOpOJIa HAXOJMUTCS B OCHOBHOM COCTOsIHUM. Kakoi
JJINHBI BOJIHBI I/ISJIy‘-IeHI/Ie MOXKET I/ICHyCTI/ITB ,Z[aHHBIfI aTOM?
OO6ocHylTe Balll OTBET, HCIOJIBb3Ys MOCTYJIaThl bopa.

OIIK-1.V.1

70

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

71

OObsicHUTE, IPU KAKUX YCIOBHUAX MUKPOUYACTHUIIBI MPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. IIpuBenure HPUMEPBIL,
ITOATBEP>KIAIOIIUE BOJHOBBIE CBOWCTBA YACTHIL.

OIIK-1.3.1

72

Byner nu mposBisATH BOMTHOBBIE CBOHCTBAa (PyTOONBHBIA MY
MpH MOMAJAaHUU B BOPOTA MUPUHOU 7 M, eciiid macca Mstda 400
T., a ckopocTh - 100 km/a? OTBEeT 000CHOBATS.

OIIK-1.V.1

73

KakoB ¢u3nueckuii cMbICT BOTHOBOM pyHKIMH?

OIIK-1.3.1

74

B uem omimume CTanMOHAPHOTO W  HECTAIIMOHAPHOTO
ypaBHeHus llIpénunrepa?

OIIK-1.3.1

75

CpaBHuUTE IJIMHY BOJIHBI 1€ bpois 1j1s mapuka Maccou m,, =
0,2 T ¥ npoTroHa Maccou m, = 1.67%10° KI', WUMCIOIIUX
OJIMHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

76

Kakum o0pa3oM sHeprus «HyleBbIX KoieOaHUD» KBAaHTOBOTO
rapMOHHYECKOTO OCIMJUIATOpPAa CBA3aHA C COOTHOLICHHEM
HeornpeneneHHoctei ['eiizenbepra?

OIIK-1.V.1

77

[TocuuTaiite, CKOJBKO 3JIEKTPOHOB MOXKET HAXOJIUTHCS B
OCHOBHOM COCTOSIHUHU B aTOME.

OIIK-1.Y.2

78

[TocuuTaiiTe, CKOJBKO 3JIEKTPOHOB B aTOMe€, y KOTOPOTO
LEJIMKOM 3aIloJIHEHAa BHEIIHSS 2p-000J04Ka. ATOM Kakoro
BEIIECTBA MMEET TAKYI0 YJICKTPOHHYIO KOH(UTypaLuio?

OIIK-1.Y¥.2

79

OneHuTe MO TMOPSJIKY BEJIWYMHBI BPEMs JKU3HU KBAaHTOBOT'O
COCTOSIHUA, SHEPTHS KOTOpPOTO XapaKTepHU3yeTcst
pa3MbiBanreM nopsiaka AE = 0.1 3B.

OIIK-1.B.1

80

MukpouacTuna 3amnepra B OXHOMEPHOW IOTEHIUAIBHON sMe
MUPUHOM [ ¢ OECKOHEYHBIMM CTEHKAMH W HaXOJUTCS B
COCTOSIHUM C KBaHTOBBIM umciioMm n = 1. Ilokaxkure, Kak

OIIK-1.B.1




ONpEIEINTh KOOPAUHATBI TOYEK, B KOTOPBIX BEPOSTHOCTH
OOHApYXUTh MHKPOYACTUIY MakcuManbHa. Haligute ux B
YKa3aHHOM ClIy4ae.

KakuMm MoOKeT OBITH CIHMH YacCTull, KOTOPBIC OIIHMCBIBAKOTCA

81 cratuctukon Depmu-/lupaka? I[lpuBenure npumepst Takux | OIIK-1.3.1
YaCTHULL.
%2 OObsacHUTE, 4YeM OTJIMYaeTCsl  XapakTep  3aloJIHEHUs OIMK-13.1
COCTOSIHUHM KBAaHTOBOW CHUCTEMBI ()epMUOHAMU M OO30HAMH.
33 ComocTaBpTe CBOWCTBA CIIOHTAHHOTO U BBIHYKJIEHHOIO OMK-1.V 1
W3JIYy4CHHUSI.
[Ipennoxute TeopeTHueckoe OOOCHOBAHUE, KAaK H3MEHHUTCA
’4 MIPOBOJIUMOCTh KPEMHHEBOTO 00pa3iia, eclii B HEr0 BHEJIPUTH OIK-1.B.1
HEOOJIbIIIOE KOJUYECTBO WHIWEBOW mnpumecu? BaneHTHOCTH o
KpEMHUS paBHA 4, BAIECHTHOCTb UHAMS — 3.
85 OnumuTe npuHIMI paboTHI Ja3zepa no TpexypoBHeBoi cxeme. | OIIK-1.3.1
Jlazep pabotaer mO TPEXypOBHEBOM CXeMe. OHEPTHs
ocHOBHOTO coctosinust E; = -8 3B, sHeprus Bo30yXIE€HHOTO
86 cocrosiaus B, = -5 3B, sHeprus meractabmipHoro cocrosiuus | OINK-1.VY.1
Es;= -5.2 »5B. Omnpenenure mIMHY BOJHBI, Ha KOTOpPOH
IPOUCXOIUT pabouee U3JIyuyeHHe.
Yemy paBHa MOJSIpHas TEIUIOEMKOCTb TBEPIOro Tea,
87 COTJIACHO KJaccuyecko teopun Ttemnoemkoctd romonra u | OIIK-1.3.1
[Ttu?
33 OObscHUTE, KaK KBAaHTOBAs TEOPHUS TEIIOEMKOCTH TBEPAOIO OIK-1.Y 2
tena Jlebast TOMOTHAET TEOPHUIO TEIIOEMKOCTH DIHIITEHHA.
89 Kakas wactumna nHaseiBaercs ¢oHOoHOM? KakuM KBaHTOBBIM OIK-13.1
pacripeielIeHueM ONHUCHIBAIOTCS (DOHOHBI? o
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3ana4) ams 3adera / qudd. 3ayera Kon
MHMKATOpa
1 UYto u3yyaer 3neKTpocTaTuka’? OIIK-1.3.1
2 JlaiiTe onpeneneHre TOYSYHOTo 3apsija. OIIK-1.3.1
Kak n3menurcs cuia B3auMOJCHCTBHS JBYX 3JEKTPOHOB, €CIIU
3 paccTosiHHe MEXIy HUMHU yBenuuuTh B 3 paza? Obochyiite | OIIK-1.V.1
Balll OTBET.
[Ipoananusupyiire, KaKyo paboty COBEpIIAET
4 3JIEKTPOCTATHYECKOE MOJie MPOTOHA B aTtome Boaopoaa mpu | OIIK-1.VY.2
MIOJTHOM 000POTE 3JEKTPOHA BOKPYT HETO.
5 Kak B3auMHO  OpUEHTHUPOBAaHbl  CWJIOBBIE  JMHUM U OIMK-13.1
AKBHITOTEHIAIbHBIC TOBEPXHOCTH? o
6 B kakumx eamnunax cucrembl CU  MOXHO UM3MEPSTH OIK-13.1
HANPSHDKEHHOCTb AIEKTPUYECKOTO MOJIS? "
7 Uto Ha3bIBACTCS AJIEKTPUUECKUM JTUIOJIEM? OIIK-1.3.1
8 Kakue BemiecTBa Ha3pIBalOT AUDIEKTPUKaAMU? OIIK-1.3.1
9 OOBbscCHUTE pa3NMuyle MEXAY TMOJSPHBIMU H HEMOJSIPHBIMU OIK-1.Y 2
JINDJIEKTPUKAMU.
[Ipoananu3upyite, Kakoll  BEJMYMHBI  3apsj  JIOJDKEH
10 HaxOJUThCS Ha oOOKmamkax KoHaeHcaTtopa, uroOsr mpu | OIIK-1.V.1

pPa3sHOCTH NOTEHIMAJIOB Mexay oOkiaagkamMu B 12 B oH




obnazman sueprueii B 1 Jx.

OrneHuTe, KakOl €MKOCThIO OyAyT oOiajgaTh MeETaNTH4ecKue

11 IIacTUHbl Inomanso 0.2 M2, Kotopeie pazgeneHsl cimoeMm | OINK-1.B.1
napaguna (€ = 2.5) Tommunoit 0.5 cm?
Crenaiite BBIBOJA, KaK M3MEHHTCS JJIEKTPOEMKOCTh IUIOCKOIO
12 KOHJIEHCATOpa € KBAJPATHBIMU MJIACTHHAMH, €CIM M3 OTHX | w4 By
IJJACTUH BBIPE3aTh KPYTH C AUAMETPOM, PAaBHBIM CTOPOHE
KBaJpara.
OueHuTe CUTyalldIO: JIBa KOHAEHCATOpPa OJMHAKOBON €MKOCTH
13 200 Mx®d coenunaensl nmapaenbHo. Kak usmennrces ux obmas | OINK-1.B.1
€MKOCTb, €CJIM COCJMHEHNE 3aMEHUTh Ha MOCJIEI0OBATEIbHOE?
14 JlaiiTe onpeesieHne IEKTPUIECKOTO TOKA. OIIK-1.3.1
15 Chopmymupyiite 3akon Oma Jij1s1 ydacTKa IeTu. OIIK-1.3.1
Kak wm3MeHUTCs CONpOTHBIEHUE NPOBOJA, €CIM €ro JJIMHA
16 yBenuuutTcs B 4 pasza, a auamerp — ysenunuutcs B 2 paza? | OIIK-1.Y.1
OO6ocHYylTe CBOI OTBET.
17 PaccuuTaiiTe MOIIHOCTh, BBIACISEMYI0 Ha CONPOTHUBICHUU 3 OIK-1.V 1
KOM npu MpOTEKaHUU Yepe3 HEro Toka cuioit 60 MA.
18 Jlaiite onpeneneHre MarHUTHONM MHAYKIUU. OIIK-1.3.1
19 Kakum 06pazom omnpezensieTcst HanpaplieHHe Uikl Ammepa? OIIK-1.3.1
20 Cohopmynupyiite 3akoH buo-Casapa-Jlamaca. OIIK-1.3.1
71 Paccumraiite, yemy paBHa BeJIMYMHA MAarHUTHOTO IIOJIA B OIK-1.V 2
LIEHTPE KPYyroBoro BUTKa paauyca 25 cMm ¢ Tokom 0.5 A.
PaccuuraiitTe MarHuTHyr0O UWHIAyKOMIO Ha ocu miuHHoro | OIIK-1.VY.1
cojieHouza, conaepxaimiero 10 BUTKOB Ha CAHTUMETP UIMHBI U
22 (heppOMarHuTHBIN CEPIEYHUK C TpoHUnaeMocteio u = 100,
€CJIM 110 HEMY IPOXOJUT TOK CHJION 2 A.
PaccunraiiTe MmIOTHOCTP HAMOTKH Topouaa, HeobOxomumytro, | OIIK-1.V.1
23 4TOOBI IIPH CUJIE TOKA B HEM, paBHOH 10 A, MarHuTHOE TOJIe HA
€ro ocu umeno BenuuuHy 1 mTi.
Omnpenenure, Kakou 3apsi HECET eMeHTapHas yactuua, ecnu | OIIK-1.V.1
OHa, JBUTASCh CO CKOPOCThI0O 1 MM/C B MarHUTHOM TOJie C
24 unaykuuen 0.5 Tn, ucneiTeiBaeT nedctBue cuibl Jlopenia
BesmurHOM 0.16 mH.
OueHuTe CUTyalMi0: B MarHUTHOE IMOJE€ C OJUHAKOBBIMU
25 CKOPOCTSIMM  BJIETAlOT MPOTOH M JIJIEKTpPOH. bynyr innm OIK-1B.1
OTIMYAThCA UX TPACKTOPUHU, M €CIU Ja, TO KakKuM oOpa3om?
AprymMEHTUPYUTE CBOM OTBET.
26 B yem cocTOUT sIBIIEHUE 2IEKTPOMAarHUTHON MHAYKIUHU? OIIK-1.3.1
[Ipoananuzupyiite BenuuuHy IJIC, BO3ZHMKAIOUIYIO B KOJIBIIE,
27 KOTOpPO€ BBIHOCAT W3 MOJIA 3a BpeMs 25 mc. Metamnuueckoe OMK-1.Y 1
KOJIbIIO paguycoM 10 cM HaxoguTCd B MArHUTHOM IIOJIE C
unaykuuent 50 mTa. Oteer 3anummure B MB.
28 JlaliTe onpeneneHusi AMaMarHeTUKaM M mapaMarHeTUKaM. OIIK-1.3.1
29 Kakue BeniecTBa Ha3bIBalOTCs (peppoMarHeTUKamu? OIIK-1.3.1
30 UTo Ha3bIBAIOT KOAPIIMTUBHOM CUIION? OIIK-1.3.1
Onpenenure, Kakas SHEPrusi 3aKIOYeHa B  KaTyLIKe
31 uHayKTUBHOCTBIO 100 MI'H ¢ TokoMm cunoit 0.2 A. Otet gaitte | OIIK-1.V.1
B M/ k.
32 [Tpemioskute crnocod wu3MmepeHust BenuuuHbl  MarHutHou | OIIK-1.Y.2




SHEpPruu,  3aKIIOYEHHOHM B
COIIPOTUBJICHHA.

KaTylIKE, C IIOMOIIBIO

33

UTo Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM?

OIIK-1.3.1

34

Kak B3aMMHO OpHUEHTUPOBaHbI B AJIEKTPOMAarHUTHOW BOJIHE
BEKTOPBI HANPSHKCHHOCTH JJIEKTPUYECKOTO MOJIA, MATHUTHOU
MHAYKIUH U CKOPOCTH BOJIHBI?

OIIK-1.3.1

35

ChopMynupyiiTe 3aKOH OTPaKCHHS CBETA.

OIIK-1.3.1

36

[Tpoananusupyiite, rie cBeT ABMXKETCS OBbICTpee — B anmase (n
= 2.42) wnmm B Boze (n = 1.33). Bo ckoibpKko pa3 paznuyarorcs
CKOPOCTH CBETA B IAHHBIX Cpeliax?

OIIK-1.V.1

37

OneHute cUTyalMiO: JIyd CBEeTa MaJaeT Ha TpaHMIly pasjena
nByx BemiectB moj yrioM 30°. Ilokazarens mnpesomIIeHUs
nepBoit cpenbl paBeH 2.4. Bo3M0OXHO 71, YTOOBI OTpaKCHHBIN
Y TPEJIOMJICHHBIN JTydu ObUIA MEePIEHANKYISIPHBI APYT IpYyTy?
Ecnu pa, ompenenuTe mnokazaresib MPEIOMIIEHUS BTOpPOH
Cpelpbl.

OIIK-1.B.1

38

UYro Ha3pIBAIOT HHTEp(depeHIuei ceera?

OIIK-1.3.1

39

Onummure, B 4YeM pa3Iudyue MEXKIYy T€OMETPUYECKOU U
ONTUYECKOM Pa3HOCTHIO X0J1a CBETOBBIX JIyYECH.

OIIK-1.Y¥.2

40

[Ipennoxute  TeopeTuyeckoe  OOOCHOBAHWE  HAIMYUS
panykHOH OKpackM y TOHKHUX IUIEHOK (pa3juroe Ha
MTOBEPXHOCTH BOJIBI MAcJl0, MBUIbHBIE ITY3bIPHU U T.I1.).

OIIK-1.B.1

41

Uro Takoe nucnepcus cBera Kak saBieHue? [lpuegurte
IpUMeEpbI HAOJIIOJCHHS TUCTIEPCUU.

OIIK-1.3.1

42

[Ipoananu3upyiite, kakol HauOONBIIMK TOPIJOK CHEKTpa
MOXHO HaOII01aTh Ha AUQPPAKIMOHHON pEeIIeTKe, €ClIM OHa
umeer 500 MTPUXOB HA MIIIUMETP U €€ 00Jy4aroT CBETOM C
JUIHOM BOJIHEI 500 HM.

OIIK-1.V.1

43

YeMy paBHa pa3HOCTh (pa3 IBYX CBETOBBIX BOJH, IPU KOTOPOU
Ha0JI10AaeTCsl MUHUMYM HUHTEHCUBHOCTH?

OIIK-1.3.1

44

[limockonosIApU30BaHHBIN CBET MAJAAET HA AHAIU3ATOP TAK, YTO
IJIOCKOCTh MOJISIpU3aliu cocTaBisgeT yroj 30° ¢ MIOCKOCThIO
aHanu3atopa. Bo CKOJIIBKO pa3 yMEHBIIUTCS WHTEHCHUBHOCTD
CBETa B YKa3aHHOM ciiyqae?

OIIK-1.Y¥.2

[lepeuenr TeM mas KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

[TpumepHBIii TepeueHs TeM sl KypCOBOTO MPOEKTUPOBAHHUSI/BBITIOTHEHUS

Ne m/m .
KYpCOBO# pabOTHI
Y4eOHBIM IIIAaHOM HE MTPEYCMOTPEHO
Bompockl s mpoBeneHUS TMPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeCTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

y Kon
No /it [IpumepHbIil mEpedeHb BOMPOCOB ISl TECTOB
WHIUKATOpa
Cemectp 1
Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYUICHCS PaBHOMEpPHO C
1 MOCTOSIHHBIM MO BEJIMYUHE YCKOPEHHUEM? OIIK-1.V¥.1




1) [psimas nuHuA

2) JIunus ¢ meperubom
3) [Tapaboma

4) OKpYKHOCTH

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX qJI/IBI/I‘IeCKI/IX BCJIIMYHUH UMECT
CAMHUIY U3MCPCHUA, COBITAJA0IIYIO C e IMHUIICH HU3MCPCHUSA CHIIBI?

1) Nmrysse OIIK-1.3.1
2) Yckopenue
3) Bec
4) YrnoBas cKOpOCTh
[Ipoananu3upyiite, Kakoil OTBET SABJISETCA MPABWIBHBIM Ha BOIPOC:
«UeMy paBHa cymMMa BHYTPEHHHUX CUJI, IEUCTBYIOIINX MEXIY TelaMu
3aMKHYTOW MEXAaHUYECKOU CUCTEMBI?)
1) VI3MeHeHnto YHEPTUU CUCTEMBI OIK-1.Y.2
2) Hymo
3) 3MeHeHNI0 UMITYJIbCA CUCTEMBI
4) YcKopeHHIO LIEHTPa Macc CUCTEMBI
Yro mnpousoiaér mocie aOCOMIOTHO HEYNPYroro yaapa 4YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua
C MaccoW m; JBHUrajach BIIPaBO, a YaCTHIA C MAacCOW M, HABCTPEUYy
YacTHULE C MAaCCOU m;.
OIIK-1.B.1
1) YacTtuibl OyayT ABUraThCs BIIPABO
2) Equnas yacTuua 0yaeT ABUTraThCsl BJIEBO
3) Yactuubl OyayT MOKOUTCA
4) Yactuupl OyayT IBUraThCsl B IPOTUBOMOJIOKHBIE CTOPOHBI
Uto mnpou3oHAeT C MOMEHTOM HWHEpPUUH CBHHIIOBOTO ILMJIMHJpA
OTHOCHUTEJIbHO OCH, COBIAQJAIOIIE C €ro TeOMETPUYECKOM OChIO
CUMMETPUH, €CIIH LIWJIUHJP CIUTIOIIUTD B IUCK?
1) He uzmenurcs OIK-1.B.1
2) YBeauuuTcst
3) CoxpaHurcs
4) CtaHeT paBHBIM HYJIIO
VKakuTe BEpHYIO 3allCh YpaBHEHUS AMHAMUKH BpallaTeIbHOTO
JIBUKCHHUSI.
DM=TJ*o OIK-1.3.1
2)e=M/J
3)M=L*w2
4) L =r*p*sina
VYkaxure, 4eMy paBeH MOMEHT WHEPLUH TOHKOTO 00pyda Maccoi m u
paauycar.
) J=m**/12 OIIK-1.3.1
2) I =m**2
3) I =m**/3
4)J= m*r’
Breibepute ¢pasy, cooTBeTcTByIOUIyI0 mepBoMmy 3akoH Hreiorona: | OIIK-1.3.1




«ITepBbiii 3akoH Hpl0TOHA YyTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBHKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCUETA

3) @axT cyuiecTBOBaHHs HEMHEPLMAJIBHBIX CUCTEM OTCUETA

4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | anmues

Vkaxure, B Kakux equHuiax B cucreme CU uamepsiercs cuna:

1) kr*m/c
2)H

3) kr*m’
4) m/c?

OIIK-1.3.1

10

Paccunraiite BeIM4YMHY MOIYJIsI MAKCUMAJIbHOU BEJIMYUHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOH OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

OIIK-1.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeJIUYUHY (a30oBOH CKOPOCTH
BOJIHBI.

1) v=o0*k
2)v=k*v
3)v=k*A
Hv=m/k

OIIK-1.3.1

12

Paccunraiite, uyemy paBHa paOoTa KOHCEPBATUBHOW CHIBI II0
3aMKHYTOM TpaeKkTopuu (o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yOBUTH MMOTEHIIUATLHON YHEPTUN

2) IIpomopuroHanbHa MPUPAMIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa ny1o

4) 3aBUCHUT OT CKOPOCTH JIBHYKCHHUSI.

OIIK-1.3.1

13

KaKa}I n3 Hepe‘{I/ICHGHHHX (1)I/I3I/I‘-ICCKI/IX BCIIMYHUH HUMECCT pa3MepHOCTB
(kr*m)/c*?

1) MoMeHT cuiibl
2) MoMeHT uHepuuu

3) MomeHT ummyinsca
4) Cuna

OIIK-1.3.1

14

Korma taHreHnuanbHOE YCKOPEHHME paBHO HYINIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSHHO, TO TAKOE IBH)KEHHUE HA3BIBACTCS ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM

3) PaBHOYCKOpEHHBIM IIPSIMOJIUHENHBIM
4) PapHOMEpPHBIM BpallleHHEM

OIIK-1.3.1

15

Bri6epute mpaBuibHBIM OTBeT. Kak W3MEHSETCS MOIyJb CKOPOCTH
pu HpSIMOJIPIHefIHOM JBMOKCHUHM, €CIN 3aBHCHMOCTH HpOfII[eHHOFO

OIIK-1.V.1




TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15t +t°2

1) YObiBaer

2) IIpoxonut 4epe3 MUHUMYM
3) Bo3pacraert

4) OcTaéTcst TOCTOSTHHBIM

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOUKH?

1) I =m*P/3
2) T =m*I*/12
3) J = 2*m*r%/5
4)J= m*¥

OIIK-1.3.1

17

Kak cooTHOCSTCS MOMEHTHI WHEpUMH JOucKa J; W uuiauHapa J,
KOTOPBIC UMCIOT PAaBHBIC MAaCChI U paI[I/IyCI:I?

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

OIIK-1.Y¥.2

18

Haiimute oTHOIMEHUE MPOU3BeACHHBIX padoT (A1/Az), eciau nBa aucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSTHUS TTOKOS IO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-1.V.1

19

Kakoii y4€HbI co3mall CHEeUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?

1) Tanuneit

2) DHHIITEH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepure ypaBHEeHUE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMsI.

1) x = 0,1tg(2t2+7/6)
2) x = 0,1cos(2t+m/6)
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

OIIK-1.3.1

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHUM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmoJaTbcs pe3oHaHC (my —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAIOMICH CHJIIBI)?

1) ® >> w0
2) >0
3 o= nl
4) 0 << w0

OIIK-1.3.1

22

Bribepure, Kkakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICCTBUEM CHJIBI HA TEJIO COrJIaCHO BTOPOMY 3akoHy HbproTOoHa?

OIIK-1.3.1




1) Monsipnas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPLHI

Bribepure, B Kakoil cucTeMe Tell MOJIHBIH MOMEHT UMITYJIbCa OCTAETCs
IIOCTOSTHHBIM.

23 1) 3amkHyTO# OTIK-1.3.1
2) HezaMkHYyTOM, I/Ie CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO
3) He3amkHyTOH, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTIOCTOSTHHA
4) HezamkHyTOM
VYkaxure, paboTa Kakoil W3 NMEPEUMCIICHHBIX CWJI paBHA HYIIO TpU
3aMKHYTOM TPaeKTOPUU JIBHKEHUS Tela.
24 1) Bsizkoro TpeHus OIIK-1.3.1
2) Cuiibl TpeHUS Ka4EHUSI
3) Tarorenus
4) Cunbl TpeHHUS CKOJIbKEHUS
UeMy paBHa BeIMYMHA YCKOPEHHS CBOOOIHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCTHIO 3eMJId, paBHOW paauycy 3emnu? BenuuuHy g
BOJIH3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOIT 9.8 M/c”.
25 1) 3.94 wm/c? OIIK-1.V.1
2) 9.88 m/c?
3) 2.45 m/c’
4) 19.62 m/c?
[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KoJIeOaHMit
MaTEMaTU4YeCKOro MasTHHUKA, €CIIU JJIMHY €ro MojBeca YBEJIUYUTh B 9
pa3, a Maccy rpy3a — yBEJIMYHUTH B 4 paza?
26 1) YBeamuntesi B 3 pasa OIIK-1.y.2
2) YBenuuurcs B 4 paza
3) YMeHnbmmTCA B 2 pasza
4) Ymensmutes B 4 pasza
Uto mpou3oiAET co CpemHeil dHEpPruel MOCTYyNaTeIbHOrO JIBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH Macchl HIEalbHOTO
rasza n300apu4ecKd yMEHbIUJICS B 2 paza?
27 OIIK-1.B.1
1) YBenuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa
Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONUIEH CUTYalluH: JBa
pPa3IUYHBIX HACATbHBIX ra3a — OJHOATOMHBIM W JIBYXaTOMHBIH —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType U 3aHUMAIOT OJIMHAKOBBIN
28 00beM. ["a3pl cxxuMaroTCs aauabaTHIeCcKu 0 YMEHbIIICHHs] 00beMa B 2 OIK-1.B.1

pasa.

1) I'a3bl Harpeauch OAMHAKOBO
2) OnHoaTOMHBIN HAarpeJicsi 00JibIIe




3) JIByxaTOMHBII Harpescs OobIie
4) T"a3bl BOOOIIIE HE HATPEIUCH

Cemectp 2

VYkaxuTe siBJICHUE, KOTOPOEe UMEeHYyeTcsl HHTepdepeHueit BoH?

1) OrubaHue BOJIHAMH MPETIATCTBUHA
2) Hajoxkenue apyr Ha apyra BOJIH, HAYIIMX OT KOIE€PEeHTHbIX

29 OIIK-1.3.1
HCTOYHUKOB
3) OTKJIIOHEHME  BOJH  OT  IEPBOHAYAJBHOIO  HAINpPAaBJICHMS
pacnpoCTpaHeHus IPU NIEPEXO0/IE U3 OHOM Cpebl B APYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOTHBI
[Ipoananu3upyiite, KakuM JIOJDKEH OBITH YTOJl TMAaJeHUsS CBETOBOTO
Jy4da, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Mamarommm yroi 40°.
30 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 21eKTPOEMKOCTh INIOCKOTO BO3AYIIHOIO KOHIEHCATOPA, €CIIN
paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0macth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?
31 1) YMenpmrcs B 4 pa3s OIIK-1.B.1
2) YBenuuurcs B 4 paza
3) YBeanunres B 9 pa3s
4) Yeenuuutcs B 12 pa3
HazoBute BemiecTBa, KOTOPhIE MPHU OOBIYHBIX YCIOBUSAX MPAKTHUECKU
HE MPOBOJAT PIEKTPUUECKUM TOK?
32 1) IpoBosHuKH OIIK-1.3.1
2) IonrynnpoBOJHUKHN
3) IInatuHa
4) Ind1eKTpUKH
Kax HaIpaBJICHBI CUJIOBBIE JVHUHT HaNPsKEHHOCTU
AJIEKTPOCTATUYECKOTO TIOJIS, CO3aHHOTO TOYEYHBIM OTPULATEIBHBIM
3apsiaAoM?
33 OIIK-1.3.1
1) 3akpyuuBaroTcs BOKpYT 3apsiia
2) K 3apany
3) 3akpyuuBaroTCs BOKPYT 3apsiia IO YaCOBOM CTpEJIKe
4) 3akpyuuBaroTCs BOKpYT 3apsia IPOTUB YaCOBOM CTPEJIKH
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
AIEKTPUUECKOTO 10JIsA?
34 1) A/m OIIK-1.3.1
2) B/m
3)B
4) A*m
35 MoskeT 1M yYacTuIla MMETh 3apsij, BeauunHa kotoporo B 1.5 pasza | OIIK-1.3.1




OoJIBIIIE PJIEMEHTApHOTO 3apsiia’?

1) Moxert

2) Het, He MOkKeT

3) Moer, HO TOJIBKO €CJIH 3apsiji OTPULATEIIbHBIN
4) MoeT, HO TOJIBKO €CJIM 3aps MOJI0KUTEIIbHbBIN

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) IToTenumnanbHOM SHEPruM C€IMHUYHOI'O IIOJO0XKMTCIBHOIO 3apsia
WJIM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3aps Ly
2) PaGore cua noJis mno nepeMenieHuI0 €IUHUYIHOI'0

36 N OIIK-1.3.1
MOJIOKUTEJBHOIO 3apsila M3 JAHHOM TOYKH TOJs B
0eCKOHEYHOCTh

3) Cuute, IeCTBYIOIIEH Ha 3apsl, TOMEIIEHHBIN B JAHHYIO TOUYKY MOJIA
4) Kunetnueckoi s3Hepruu MpoOHOTO TOYEYHOTO eIMHUYHOIO 3apsaa B
NAHHOU TOYKE MOJIA
Hanumute popmyny 3akona Oma B nud depenimansHoii popme:
HR=U/I
37 2) R = Q/IPAt OIIK-1.3.1
3)j=c¢'E
4)R =P/l
O1ieHUTE ONTHYECKYIO JJIMHY NYTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXAy ABYMsl TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOMU
cpensl S =4 M. [lokazarens npenomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OHOM TOYKHU B APYTYyIO COCTABUT. ..
38 OIIK-1.B.1
I)5wm
2)6m
3) Tm
4)11m
Kax  Ha3piBaeTCsi  BeNMUYMHA  HANPSOKEHHOCTH — MOJS,  €CIH
HaMarHU4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U
HaIpSOKEHHOCTh ~ TOJISl  HalpaBj€HAa  MPOTUBOMOJIOKHO  TOJIIO,
BBI3BaBIIEMY HAMarHM4nBaHue?
39 OIIK-1.3.1
1) T'ucrepesucom
2) Ko3punTuBHOM CHJIOM
3) Ionspuzanuen
4) MarsuToABHXyIIEN cuIon
OrneHuTe, MO0 KaKkoW TpaeKTOpUU OyneT ABUTaThCS B MATHUTHOM II0JIE
YacTHUIla, JIETAask C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUNA MarHUTHOM
WHYKIUU.
40 1) OKpYRHOCTS OIIK-1.VY.1
2) llpsamas
3) OBanoun
4) Dnnurnc
41 B kakux enuHMIIAX H3MEpSIETCS HANPSHKEHHOCTh JJIEKTPUUECKOTO OIMK-13.1

noJjs’?




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

42

YCTaHOBUTE COOTBETCTBHE MEXIY MATEpUajIOM IIPOBOJHUKA U €0
JNEKTPOIPOBOAHOCTBIO:

Matepuain DIeKTponpoBoHOCTH (o, 1/(OM-cMm)
A) Meramn 1)>10"-10"°
b) [TomynmpoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-1.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbI IaACHUA O U OTPAXXCHUS (p CBETA.

1)(x>>(p
2)a>o
Joa=9
4Ha<o

OIIK-1.3.1

44

[Ipoananm3upyiite, 4YemMy  paBeH  aOCONIOTHBI  IOKa3aTelb
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUIIAEMOCTHIO € = 16 1
MarHUTHOM MPOHUIIAEMOCTBIO [ = 17

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

4) 1/16

OIIK-1.V.1

45

I[JI)I O6’b$ICHeHI/ISI KaKoOI'o sABJICHUA MOXCT 6BITI> HCIIOJIB30BAaH IMPUHIUIT
I'toiirenca-dpenens?

1) KorepentHOoCTh

2) Indpaknus

3) Ionapuzanus

4) KopnycKyasspHO-BOJHOBOM JTyalii3M

OIIK-1.3.1

46

[Ipoananusupyiite, 4yeMy paBeH IEPUON  PELICTKH, KOraa
nudpakironHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

1) 100 Mmxm
2) 500 Mxm
3) 200 Mxm
4) 5 MkM

OIIK-1.Y¥.2

47

[lpoananu3upyiiTe HMHTEHCUBHOCTH CBeTa TMpH HHTEpDepeHInn
OAWMHAKOBBIX BOJIH C MHTCHCUBHOCTBHIO Ior KOICpCHTHBIX UCTOYHHUKOB
B TOYKE, B KOTOPOH pa3HoCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

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

OIIK-1.V.1




Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHIJIOBOMA
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

48 1) TTorenuuan OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
OueHute, KaK 3aBUCHUT AJIEKTPUUECKask IPOBOJUMOCTb MPOBOAHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.
49 1) Ilpsimo nponopuoHaIBHO OIIK-1.V.1
2) IIponopuHOHaNbHO CTENEHHU OT PA3HOCTH NTOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Ouenure, Kak U3MEHUTCS cuiia AIEKTPOCTATUUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apslOB, €CIM OAMH M3 HHUX
YMEHBIIUTh B 4 pa3a, a pacCTOSHHUE MEKIy HUMH YMCHBIIUTH B 2
paza?
50 OIIK-1.B.1
1) Ymensmutcs B 8 pas
2) YmensmuTcs B 2 pasza
3) Ymenbmured B 16 pa3
4) He usamennrcs
UTo U3 MEepeurcIeHHOIO SIBISETCS OCOOCHHOCTBHIO CHJIOBBIX JUHUI
MarHUTHOTO 10JisA?
1) CuoBbIe THHUM MAaTHUTHOI'O T0JISI BCera 3aMKHYThIe
2) MarHuTHble CHJIOBBIE JIMHHUM HAUYMHAIOTCA HAa MAarHUTHBIX H
o1 3aKaHYMBAIOTCS Ha AJIEKTPUUECKHX 3apsaaax OIIK-1.3.1
3) MaruutHble CWJIOBbIE JIMHUM HAYUHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsaax
4) MarHuTHBIC CHUJIOBBIC JMHUHM HAYWHAIOTCS M 3aKaHUYMBAIOTCA Ha
AIIEKTPUYECKUX 3apsIax
CnenaiiTe BBIBOJ, KaKOH T€OMETpUUYECKON (DUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOW YacCTHULbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TMHUSIM MarHUTHOW WHYKITHH.
52 1) OkpyKHOCTH OIIK-1.B.1
2) [Tapabomna
3) l'umep6omna
4) Cnupaisb
OueHute creneHb noiisipuzanuu P cBeTa, €ciid CBET MpPEACTaBIISIET
co00if cMechb €CTeCTBEHHOTO CBETa C IUIOCKOIMOJISPU30BAHHBIM.
WHTEeHCUBHOCTh  MOJISIPU30OBAHHOTO  CBeTa B JIydye  paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
53 OIIK-1.B.1

1) 25%
2) 35%
3) 50%
4) 75%




54

PaccunraiiTe mokaszarenb MPEIOMIICHUS BEIIECTBA, €CIH CKOPOCTh
CBETa MpHU TNeEepexoAe Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymeHbmiach Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-1.Y.2

55

PaccuuraiiTe yrom MexIy ONTHYECKMMH OCSIMU TOJspU3aTOopa H
aHasnzatopa. [Ipy NpOXOXKIEHUMM CKpEIEHHBIX MOJasgpu3aTopa H
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1

56

[Ipoananusupyiire, Kak U3MEHUTCS BEIMYMHA MArHUTHOW WHIYKLIMU
Ha OCH JUIMHHOTO COJICHOWJA, €CIM TOK B HEM YBEJIWYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.

1) YBesunuurcs B 2 pa3a
2) YBenuuures B 9 pas

3) YmensmmTcs B 9 pas
4) YmenbmuTes B 3 pasza

OIIK-1.V.1

Cemectp 3

57

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) lHorsomaer Bce majgawilee HA HEro U3JIyYeHHe
2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue

3) M3nyyaeT B pEHTT€HOBCKOM JIMAMa30He

4) N3znydaeT B BUIMMOM JTHAIIa30HE

OIIK-1.3.1

58

VY Kakoro u3 Tes oTpaxkaTeiabHast CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epKaJbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKEUI CBCTHUMOCTH
a0CoJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =
3000K.

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

OIIK-1.B.1

60

Bribepure, kakas  Qopmyna Haubojee  TOYHO  OINHKCHIBAET
CHEKTPAJIbHYIO IUIOTHOCTh SHEPreTUYECKOM CBETUMOCTH a0COIIOTHO
YEepHOTOo Tea’?

1) ®opmyna Pepmu-/lupaka
2) ®opmyna boze-DiHmTeliHA

OIIK-1.3.1




3) ®opmyaa [laanka
4) ®opmyna Panes-/xunca

Kakoe nznydenue sBiseTcsi paBHOBECHBIM ?

1) Anbda-, 6eta-, raMMa-U3ITyICHUS

61 OIIK-1.3.1
2) TenioBoe u3IyyeHue
3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra30Hax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE
VYKaxxute 3aKkoH, KOTOPBIM OMNpeAessieT TMOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aJaHHOM
a0COJIIOTHOU TeMITepaType.
62 1) 3akon Credana-bomprmMana OHK-1.3.1
2) llepBblii 3ax0oH Buna
3) 3akon Kupxroda
4) 3akon Masoca
VYxkaxure GopmyIty, ONpeaessSIoIy0 SJHEPTUI0 CBETOBOTO KBAHTA!
1) E = (m*c*)/2
63 2) E = h*c OIIK-1.3.1
3) E=h*A
4) E = h*v =h¥*\/c
[Ipoananmu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HACBILIEHUS NPHU
doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJAroIIETro
CBETa MOCTOSIHHOW JJIMHBI BOJTHEI.
64 OIIK-1.V.1
1) Ymenbmaercs
2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUINBACTCS
3) CuHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS
4) CHauasna ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs
[Ipoananusupyiite, 4TO MPOU3OMAET € KHUHETHUYECKOM DHEpPrueu
(OTORNEKTPOHOB, €ClaM, HE MEHSAsS YacTOThl MAJalollero CBETa,
YBEJIUYUTH €r0 UHTEHCUBHOCTD B 2 pa3za?
65 OIIK-1.Y.2
1) YMenpmures B 2 paza
2) YBenuuutcs B 4 paza
3) He uzmennTcst
4) YBenuuuTcs B 2 paza
Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) amis
KaToJa, M3TOTOBJICHHOTO W3 BoJb(pama TtommmuHour 2 M. Karton
HOKPHIT CclloeM oKcuaa Oapus. PaboTa BbeIXOJa 3IIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosiaras [Inanka — h = 6.6%107*
66 Jlx*c. 3apsi snekrpona —e = 1.6%10™"° K. OTK-1B.1
1) 3.2%10" I'n
2)4.8%¥10"° I'y
3) 4.8%10" I'
4)4.8*10" I'y
Kakum oOpa3om 3aBucCHT paboTa BBIXOJA JIEKTPOHA C MOBEPXHOCTH
67 KaToJa U3 KaaMHUI OT YacTOTHI ITaaaroniero ceera? OIIK-1.3.1




1) IIpsimo mponOpLHUOHAIBHO YacTOTE

2) IIponopuHoHaNbHO YCKOPSIOLIEMY HAIPSKEHUIO
3) IIponopuroHalIbHO KBAApaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

[Ipoananu3upyiite, Oymer sm HaOmomarbcss (HOTodIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa 00Jy4yaTh CBETOM C AJIMHON BOJHBI 600 HM?
PaboTa BeIxoza 27eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®otord ekt BO3MOXKEH, €CH KaToa HarpeTh 10 TemrepaTypsl 347

68 K OIK-1.V.1
2) He Oyner
3) ®oroapdeKkT BO3MONKEH, €CIU JTOMOTHHUTEIBHO MPUWIOKHUTh K
TUTACTHHKE YCKOPSIONIYI0 Pa3HOCTh MOTEHIIUAIIOB BEIIMYMHON HE
MeHee | B
4) ®otorhHeKT BOZMOKEH C BEPOATHOCTHIO p = 0.5
OrneHute, OT KaKUX BEJIMYWH 3aBUCUT CHJIA CBETOBOTO NABICHUS C
KBAHTOBOW TOYKH 3PCHHUS:
A) Yucna (OoTOHOB B CBETOBOM ITyUKE;
b) Dnepruu dortona;
B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.
69 OIlK-1.¥ .2
Ortser:
1)A,B
2)A,B,B
3)b,B
4)A, b
[Mpoananu3upyiite, B KakuX OONACTSAX CIEKTPa AJIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue sgpdexra Komnrona.
70 1) Bunumslii quana3on OIIK-1.V.1
2) Pagnonuamnason
3) TeparepLoBblil fuanazoH
4) PeHTreHOBCKHI 1MaNa30H U TaMMa-u3JIyyeHue
Crenaiite BEIBOJI O BEIMYMHE MHHUMAILHOTO OOPAaTHOTO HAMPSIKCHHUS,
IpY KOTOPOM TIOJTHOCTBIO MpeKpaniaercsi GOTOTOK. Y CIOBHE: SHEPTHUS
¢oronoB paBHa 6.5 3B, a gorokaroa M3rOTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBIsAeT 2.5 3B.
71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Onennure, BO CKOJBKO pa3 JaBIEHWE CBETa, MaAOIIETO
NEPICHIUKYIIPHO HUJCAITBHO 3€PKATBHONH TIOBEPXHOCTH, OOJIbIIE
JIABJICHUS] CBETA, IMAJAIOIIEr0 IMEPICHANKYISIPHO HICATHHO YEepPHOMN
MIOBEPXHOCTH.
72 OIIK-1.B.1

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




Kakum 06pazom umnysabsc (OTOHA CBSI3aH C JITMHOW BOJTHBI?

1) UMnynibe npsiMo IpONOPLIMOHAJIEH AJIMHE BOJIHBI

73 2) I/IMHyJILc IpsIMO IIPONOPHHUOHAJICH KBAJIpaTy AJIHUHBI BOJIHBI OIIK-1.3.1
3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH VINHE BOJTHBI
4) mnynbc npsMO NMPOMOPLUOHAIEH KOPHIO KBaJpPaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o0nacTu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMeeT MUHUMAIbHOE 3HaUCHHE?
74 1) NadpakpacHoe uziyyeHue OIIK-1.3.1
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBckoe U3Iy4eHHe
4) PaguousiryueHue
[Ipoananusupyiite, Kakoe W3  IPUBEICHHBIX  BBICKA3bIBAHUI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:
1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUIOTHOCTH IOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXKET M3JIy4aThCsl U PACIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OIK-1.V 1
MOPLUSAMHU — KBAHTAMU
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMA, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPIUH
4) s yacTULBl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJIMHATBI U UMITYJIBC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
1) YTBep:KaeHue 0 CylmecCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPBIX 2TOM He M3JIy4aeT U He NMOIJIOIIAeT JHePIruu
76 2) Pa3HOCTB 3HEpruii IByX CTAllMOHAPHBIX COCTOSHUN paBHa sHepruu | OIIK-1.3.1
M3JTy4aeMOr0 MM MOIJIOIIAaEMOr0 KBaHTa CBETA
3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM
4) AToM COCTOMT M3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M|
OTPHULATENIBHO 3aPSKEHHBIX JIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIKCBHIBAET CHOCOOHOCTh AaTOMOB K HW3JIYYCHHIO U TMOTJIOIIECHUIO
SHEPIuM: «ATOMBI MOTYT ...»
1) IMorsiomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
77 3HAYeHHUI JHePrumn OIIK-1.3.1
2) W3nyyaTh ¥ OTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HAO0Op 3HAYEHUIl SHEpruH, JHOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a MOMIOIATh JIMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUH
YkaxuTe, K KaKOMy AMANa30HYy M3IYYEHHs] OTHOCATCS NEPEXOJbl U3
cepuu banpMmepa B aToMe BOIOPOJIA.
78 OIIK-1.3.1

1) TenoBoe u3nyueHue
2) PeHTreHOBCKOE U3TyUeHUE




3) 'amma uznmyuenue
4) Bugumblii cBeT

79

[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aroMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.

1) YBemuuunace Ha 4.86 5B
2) YMenbmuJjiachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B

OIIK-1.Y¥.2

80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemien Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOA€ IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

1) 0,4 5B
2) 1,9 5B
3) 1,2 5B
4)2,2 5B

OIIK-1.B.1

81

Vkaxure, B U€M 3aKI04aeTCs runoresa ae bpouns:

1) JIroOble MHMKpOYACTHIBI Hapsily C KOPHYCKYJISIPHBIMH
00/121210T BOJTHOBLIMHU CBOHCTBAMHU

2) ATOM He MOXET coziepKaTh Oosee ABYX JIEKTPOHOB, HAXOAAINXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HaOOpPOM YeThIpeX KBAHTOBBIX YHCET

3) OIHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOYACTHULIBI

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HENpephIBHO, a
OTJIEJIbHBIMU KBaHTaMU

OIIK-1.3.1

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJHOBbIE CBOMCTBA
2) DNeKTpOMarHUTHBIC BOJHBI UMEIOT CBOMCTBA YaCTHII

3) YV kax10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) Slmpo aTroma COCTOUT M3 KBAPKOB

OIIK-1.3.1

83

Paccunraiite niuHy BosHBI e bpoilsist a1 31eKTpoHa, L[B31/11>Kymeroc;1
co ckopocThio 3.6 kM/c. Macca snektpona m, = 9,1*10™" kr, 3apsan
anexTpoHa qe = —1,6%107"° K.

1) 1.6 mxMm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-1.V.1

84

YKaKUTe KOJIMYECTBO 3HAYCHUH, KOTOpPHIE MOXKET IPUHUMATh
MArgoHuTHOC KBAHTOBOC YHCJIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

H2+1
2)3l+1
3)1-1;

OIIK-1.3.1




41

YKa)KI/ITe, 4qTO ONpCACIACT INTaBHOC KBAHTOBOC YUCJIO N.

1) DHepreTnyeckne ypoBHH JICKTPOHA B aTOMe
2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

85 OIIK-1.3.1
3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha
3aJlaHHOE HaIlpaBJICHHE
4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTpOHA B 33JaHHOM
HaIpaBJIEHUU
VYkaxwure, 4To ONpenenseT MarHUTHOE KBAHTOBOE YMCIIO M.
1) OpOuTanbHBIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS 3JICKTPOHA B aTOME OIIK-1.3.1
3) BeimuuHy MOMEHTa HMMIYJbCa JJIEeKTPOHA B 3aJaHHOM
HalNpaBJIeHUHU
4) DHepreTUuecKUe ypOBHH 3JIEKTPOHA B aTOME
B dectp xoro Ha3BaH 3((eKT pacuieryieHusi ypoBHEH SHEPrHUH aToMa
BO BHEIIHEM 3JICKTPUYECKOM T10J1e?
87 1) Ditnreitna u ne Xaaca OIIK-1.3.1
2) lTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JUHUM B CHEKTpE KOMOWHAIIMOHHOTO paccesHUs ¢
4acTOTaMH, MEHBIITUMU YaCTOTHI MaIaolero ceeTa?
88 1) OpaHxeBBIMU CITYTHUKAMHU OIIK-1.3.1
2) AHTHUCTOKCOBBIMHU CITyTHUKAaMHU
3) CTOKCOBBIMHU CIIyTHUKAMU
4) AHTaroHMCTUYECKUMU CIIYTHUKaMU
[TosicauTe hU3NIECKUN CMBICIT BOJTHOBOW (DYHKITHH.
1) BonHoBast (hyHKIHSI TPONOPIIMOHAIEHA SHEPTUH YaCTHUIIBI
2) llpousBenenne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSIZKEHHOE BbIPa’KeHHE PABHO IUIOTHOCTH BePOSTHOCTH
89 OIIK-1.3.1
00HapY:KeHUS YACTHLbI.
3) BonmnoBas (yHKIMs 00paTHO MPOMOPIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins
4) BonHoBas (yHKIHS TPEACTABISAET COOOM KWMHEMATHYECKHUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMe.
Bri6epure BEPHYIO (hopMyITHUPOBKY COOTHOIIEHUS
HeonpeneneHHocTel [ eizendepra:
90 | DAE*At=h OINK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxure, Kakue YacCTULIBI ABISAIOTCS (PepMHOHAMHU.
91 OIIK-1.3.1

1) DneKTpuYecKu 3apsHKEHHBIC YaCTUIIB.




2) DAEKTPUYECKU HEUTpaIbHbIC YACTHIIBI.
3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.
4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.

Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTBIO 3aIIOJTHEHA, 30HA TIPOBOJAUMOCTH — MOJTHOCTHIO CBOOOIHA,
a IIMpUHA 3alpelieHHON 30HblI BEJMKA MO CPABHEHHIO C HEPrUeil
TEIJIOBOTO JABMKEHUS?

92 OIIK-1.3.1
1) IlpoBogHUK
2) In31eKTpUK
3) IMonynpoBoaHUK
4) ITpuMecHBII MOTYIPOBOHHUK
Kakyto pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?
o3 | D) Ame OITK-1.3.1
2) dx/c
3) x/m
4) 1x/>B
Kakas BHecucTeMHasi e AMHUIIA UCTIOJIB3YETCS JUIsl U3MEPEHUSI SHEPTHH
MHUKpOYaCTHLL?
94 1) 3B OIIK-1.3.1
2) A
3) kKan
4) apr
Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
leif3enbepra s PHEPrHUHM YACTHIBI U BpEMEHH NpeOBbIBaHUS €€ B
COCTOSIHMM C IaHHOW SHEprueiu?
1) DHeprus mpsMo MPOMOPITHOHAIEHA BPEMEHH
95 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU OIK-1.B.1
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem OoJibllie HeONPEAEJEHHOCTh JHEPruM, TeM MeHbIe
HeoIlpe/e/IeHHOCTh BpeMeHH!
B xome w3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
OTIpeieNieHa X-COCTaBJISIIONasi UMIyJIbca 31eKTpoHa. OOBsACHUTE, YTO
u3 3TOrO CIENyeT, PYKOBOJCTBYSICh COOTHOILIEHUSAMU
HeonpeneneHHocTei ['elizendepra.
96 1) BpemMss %W3HM M DHEPrusl HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEOIPEAEIEHHOCTh
2) KoopauHata X 3JIeKTpOHAa He MOXeT ObITH oOmnpegejeHa ¢
BbICOKOI TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCA DJJIEKTPOHA HMEIOT CTPOTo
orpezieNIieHHOE 3HaUeHUE
97 Kax HaspIBaeTcs COCTOSIHME JIEKTPOHA B aTOME, COOTBETCTBYIOLIEE OIK-13.1

MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHHIO €0 SHEPruun?




1) Bo30yxneHHOe cOCTOsSIHUE
2) MeTacTaOuiibHOE COCTOSIHHE
3) OcHOBHOE COCTOTHUE

4) BaneHTHOE COCTOSTHUE

B uewm 3akmiouaercst TyHHeNbHBIH 3 exT?

1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
NePUOANYECKOM MOTEHIHAIe
2) B xopmycKylnpHOM TMOBEIEHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS

98 IIPU MPOXO0KACHUH €r0 Yepe3 Y3KO€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoXJeHUU YacTHIIBI Cpa3y B HECKOJIBKUX TOYKAX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxXo:KIeHMH MHKPOYACTHIBI 4Yepe3 MNOTEHIHAJIbHBIM
0apbep, KOrjJa 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOrO
O0apbepa
Kakne moaBWKHBIE YacTUIBl WM  KBa3WYaCTUIBl  SBIISIOTCS
HOCHUTEJISIMU 3apsija B MOJYIPOBOJHUKAX?
99 1) DnexTpoHbI OIIK-1.3.1
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Nonsl
B pesynbrare paanoakTUBHOTO pacmaia 3aps sapa yBEIMUYWICS Ha
+2e. IlpoaHanu3upyiiTe CHUTyallMl0 ¥ OIpPENEIMTE, KaKOro THIa
IpeBpalieHre MPOU30IUIO0 B YKa3aHHOM Ciydae.
100 1) isa p-pacmana OIIK-1.Y.2
2) a-pacnafg
3) y-pacnan
4) K-3axBat
Bomnpock! 15t TpoBEPKHU OCTATOYHBIX 3HAHUHN
IIpoyumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUUE 8bIO0OP OMBEMA.:
VYKaxxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHUM YCIOBUEM
JUISL KOTEPEHTHOCTH CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) ITocrostHCTBO pasHOCTH (a3
3) PaBencTBO AJIMH BOJTH
4) PaBeHCTBO 4acTOT OITK-1
Oteer: 1) OMMHAKOBOCTb AMILIUTY/, OCKOJIBKY sl YCTOMYHMBOM
HHTep(EePEeHUMOHHOH KAaPTHHbBI He00XO0AUMbI PABEHCTBO JJIHH
BOJIH (2, CJ1eI0BATEIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8apUAHMbl OMmeema u
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
102 | Ykaxure, Kakue U3 MEPCUHCICHHBIX HM)KE HAOOPOB TPEX KBAHTOBBIX

YHUCCII B aTOME ABJIAIOTCA JOITYCTUMBIMH.




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:

YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEPOM JIBIDKCHHS |
JIEUCTBYIOLLEH Ha TEJNO CHIIOM.

103
JIBuxeHue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BparieHne B) PaBnas nymo
Ortser: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYO NOCIE008aMeNIbHOCMb OVKE Cclea
Hanpaeo:
Pacnonoxxure nepeunucieHHble HUXXE TeJa B MOPSIKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMHU.
104 | %
A) ap
b) ToHKko€ KOIBITO
B) Hununnp
OTtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHII
omeem:

OOBsicHUTe, KaK U3MEHHUTCS CHJIa TOKa Yepe3 MPOBOAHHK, €CIH TPH
HEM3MEHHON Pa3HOCTU MOTEHLMAJIOB Ha €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro
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
yeThIpex NpeAJ0KeHHBIX M 000CHOBAHHEM BBIOOpAa CUMTAETCS BEPHBIM, €CIM MPABUIBHO
yKa3aHa IMQpa U MpHUBEICHBl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE CcoBmazeHWE C BEPHBIM OTBETOM OIlEHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET HIIM €ro
orcyrctBue — () OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHThI, CIIOJIb3yEeMbIe MTPU BbIOOpE
otBetoB. IlomHoe COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCIA 1 GaJIJIOM, CCJIn AONYIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 6ayioB.




3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6aymioB

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

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBMAJIa€T C OJTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBbHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclid AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Tabmwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXCs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOM JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOJOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKINH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LimanupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBH K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHON pabOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMNIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpadaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

JICKITUU COTJIACHO pazfenam (Tabm.3) u remam (Tabmn.4).

11.2. Meronuueckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIuu y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIErOCs SBISETCS MPUBUTHE O0YJIAOIIUMCS
YMEHHI ¥ HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH 110 U3y4aeMOW TUCIUTIIIUHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIIUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWK TPH PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYECTAHUs KOJUICKTUBHON M WHIANBUAYAIbHON (opM
oOy4eHusl.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHHIO NMPAKTHYECKOW paOOThl BBIJAETCS IpPENOJaBaTesIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B TalMd. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckne 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JICKIIHOHHOM Kypce U B BUJIE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckre yka3aHHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNpPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosnbl. Tepmommnamuka. COopuuk 3amau // W.J.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytbkos, FO.H. Iapes. CITI6I'YAIL 2018.67 c.

2. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, WN.M.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpuwmunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

3. KBantoBas ¢usuka: coopuuk 3amad / [B. M. AuapeeB u np.]; mox pen. H. II.
JlaBposckoii u 0. H. Lapesa. — 2-e uzna., nom. — CII6.: 'YAII, 2023. — 60 c.

Crpykrypa u hopMa oTueTa 0 IPAKTHUECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COJEP)KAaTh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIICOBAaHUM.

Ha mumynonom nucme NOIXKHBI OBITH yKa3aHbl: Ha3BaHUE NHUCLUUIUIMHBI, Ha3BaHUE
MPAaKTUYECKOW padoThl, GaMwins W WHUIHMAIL TpernoaaBarens, (GamMuius W HHULUAIBI
CTYJIE€HTa, HOMEp ero yueOHOM! I'PYMIIbI U JaTa 3alIUThl paOOTHI.




OcHognasa wacmes JOJDKHA COJEP)KaTh 3aJaHue, pPe3yJbTaThl JKCIEPUMEHTATIbHO-
MPAaKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHUE MaTepUaJbl, INCTUHT KOJa/CKPUH dKpaHa.
Bv1600v1 110 IpoienaHHOM paboTe JOKHBI COEPKATh OCHOBHBIE PE3YIbTATHI 110 padoTe.

TpeGoBanus k 0hOPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TuTynbHBIN 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. TpeOoBaHus NPHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTaumu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu opmupoBaHNM CIHCKAa UCTOYHUKOB CTYASHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa MCTOYHHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue ykasaHHs Ui OOYYaIOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozxe BbImonHEHHS 1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh u
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTHUKOW OO0Yy4aromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 3KCHEPUMEHTANIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJUTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATUH.

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

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

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

—  TIOJIyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

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

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

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

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

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

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

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM I1I0CTaBJIeHa;
— KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;

— Kak CJICAYCT MPOBOAUTH SKCIICPHUMCHT.



[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHaie.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYyI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKHM IocoOueM; (amuuivisi, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMuIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JEJICHUs, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC; PE3yJIbTaThl
U3MEpEHUIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KaNMJUIIPHOW WIIM TIEJIEBOMN
pyudkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH JIy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENLHO NAETCs Ha TIOJIUCH MPENOIaBaTEIIO.
be3 3T0il moanMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyIeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOIHSAJIACH U yKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT €ro Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00bIe BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTelb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE clenyromiei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOl paboTe

OTueT OMKEH COAEPIKATh CIEAYIOIINE Pa3IeIIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OpPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
NEePEenncaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBLHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA IMPHUOOPOB.
Jlanee HeoOX0IMMO OIMKUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHUYECKUX XapaKTEPUCTHK, IEPEHECEHHOMN U3 MPOTOKOJIa U3MEPEHHUH.

3. PaGouwue popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS HCCenyeMblX BeauduH. CreBa B (opMyse JOMKHO CTOSTh TO, YTO
CJIEZlyeT ONpEAeNTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WK u3BecTHO. Bece nmpuBeneHHbIe
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yabTaTOB U3MEPEHHI B ATOM pas3zielie TOKE He MPUBOISATCA.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATH B BHUIE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3S1 OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 00 3ToM
noiaeTr peubr Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
NPUBEJICHBI B 3TOM pa3Jiele.

5. Ilpumepsl BBIUUCICHUM.




B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJTHOTO TpHUMeEpa MO KaXaou (popmyse. DTOT pazaen HyKEeH IJs TOro, YTOOBI MPEro1aBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaAKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pasmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISIUCH CHUCTEMATHYECKWE M CIIy4aiHble MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXKJ10M U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN JIJ1s1 CTyAeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM TE€ME€ M H3JIOKUTh MaTepuall Mo
BO3MOKHOCTH IIPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCyHKH pa3MeNiaroTcs B TEKCTe, a Oomibiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
POHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTueTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOUN ceTKu. MI3MepeHHbIe Ha OMbITE€ 3HAUEHUS MOMUCHIBATH
Ha ocax He cieayer. Ha rpaduk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAlIbHBbIE TOYKU, U
MPOBOJIUTCS COEAMHSIOMAsl UX JUHUA. OKOJO OAHOM MM HECKOJIBKUX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OkxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYX/IEHUE, BBIBOBI.

B »sTOoM pazgene oTueTa HYXKHO TOABECTH MTOT TNpojelaHHOW pabotel. Cremyer
HaIlMCaTh, KAKWE MOJIY4€HbI BEJIMYMHBI, U C KAKUMHU ITOIPEIIHOCTMHU.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXKHO CPaBHHUTH
3TU Ppe3yJbTaTbhl U UX IOIPEIIHOCTH, ClelaTh 3aKJIIOUECHHE, KaKOW METOJ Jydlle, TOYHEe,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIMYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OIBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUEe 00
UX COBMAJCHUH WJIM HECOBIAJCHUMU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M AAaTh apryMEHTHPOBAHHOE
3aKII0YeHre 00 UX COBMAJCHUN WIIH HECOBIAICHUU.

B cnydae, xorma Mexay CpaBHMBAa€MbIMM BEJIMYMHAMHM HMMEIOTCS HEIOIYCTUMBIE
pPacXoXKJICHHUs, 9TO HYKHO 00s3aTeThHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOXKEHUE O
BO3MOJKHBIX IPUYMHAX 3TOI'O HECOBIAICHUS.

Ecnu B paboTe cTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIWMO TaThb OOOCHOBAHHBIM OTBET HAa IMOCTABICHHBIN
BOIIPOC.

BriBos 0MKEH COOTBETCTBOBATH 11€JIM PaOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ 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.

11.4. Meronuueckue yka3aHus i 00y4aromuXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTsl

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).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO 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 «YIOBJICTBOPUTEIHLHOY.

11.6. MeTonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTallHH.

[Tlpomexxyrounast  arrectanms  OOy4aloONIMXCS  NpeXycCMaTpuBaeT  OICHHWBAHHE
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
NPUMEHATh WX JUIS PEUICHUs NMPAaKTUYEeCKUX 3afad. JK3aMeH, KaK IPaBUIIO, MPOBOJHUTCS B
[epuoJl SK3aMECHAIMOHHOW CECCHM M 3aBepIIaeTcsl aTTECTAllMOHHON OIICHKOW «OTIMYHOY,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00yJaromMMCs MTPH U3YYEeHUH AMCIUIUIMHBL, IPH BBIMOJIHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX PaOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIMYHOY, «XOPOIIOY», KyJOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHOY.

B Teuenue cemecTpa cTyaeHTy He0OX0IUMO cAaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 75% mpakTu4eckux padoT, BBHIIOJIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"yIoBIETBOPUTENBHO". B ciiydae HEBBITOJTHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaiud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpoiio".

DK3aMeH MOXET NPOXOJUTh B BUJAE YCTHOTO OIpoca WK TecTupoBaHUs. OCHOBAHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYIIEro KOHTPOJIL YCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuuun
copmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUI0 KaK THUIIOBBIX, TAK WM HECTAHJAPTHBIX TBOPYECKUX 3aJaHuUU. [[eMoHCTpupyercs
BBICOKHMI YPOBEHb CaMOCTOSITEIbHOCTH, BHICOKASI aJalTUBHOCTD ITPAKTUYECKOI'O HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpOBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
NPUMEHSAIOTCS K PEIICHUIO TUIOBBIX 3afaHuil. JleMOHCTpUpyeTcsl JOCTAaTOYHBIM YPOBEHB
CaMOCTOSITEIbBHOCTH YCTOWYMBOI'O MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJEeTBOPHUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA



(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIHMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paboTy,
YTOOBI IEepe] MEepBBIM THEM Hadalda ceccHd OBbUIM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
Ka)X/IbIi JICHb BBIMOJHEHHS pabOoThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllUH
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOIAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS IO O0pa3oBaTeIbHBIM NPOTPaMMaM 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
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Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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