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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara IO HalpaBJIEHHIO TMOATOTOBKM / crenuanbHoctd 16.03.01
«TexHnyeckas (usuka» HamnpaBleHHOCTH «®PHU3NYECKHE METOABl KOHTPOJS KauecTBa H
IUarHOCTUKWY. JuctuninuHa peanusyercs kadenpoit «Ne3y.

JlucuuiuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUH:

OIIK-1 «CrocobeH ucmonb30BaTh (PyHIaMEHTAIbHBIE 3aKOHBI MPHUPOJBI U OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHbIX AUCLUUIUINH B IPO(ECCHOHAIBHON €SI TEIbHOCTH

OIIK-4 «CriocobeH caMOCTOATENbHO MPOBOAUTH TEOPETHUECKUE M IKCIIEPUMEHTAIbHBIC
UCCIIeIOBaHMs B M30paHHOM 00JIacTH TEXHUUYECKOW (PU3MKH, UCHOIB30BATh OCHOBHBIE ITPUEMBI
00pabOTKM M TPEJICTABICHUS TOJYUYCHHBIX JAHHBIX, YYUTHIBATh COBPEMEHHBIC TECHJICHIIMH
Pa3BUTHUS TEXHUYECKON (PU3UKHU B CBOEH MTPOYPECCHOHATBHON JEATETHHOCTH

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IperoaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOTo0 mpolecca: JISKIUHU, TPAaKTUUECKUE 3aHATHs, 1a00paTOpHbIe paboThI, CAMOCTOSITEIbHAS
paborta.

ITporpaMMoil TUCHMIIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6mIast TpPyI0OEMKOCTh OCBOSHHUS JAUCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKHUINY.



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.

Tabmuna 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Kox u HanmenoBanme
KOMIIETEHIINHT

KOI[ U HAUMCHOBAHUC MHUKATOPA
JOCTHIXXCHHA KOMIICTCHIIMH

O6menpodeccruoHaabHbIE

KOMIICTCHIIN

OIIK-1 Cnocoben
UCIIOJIb30BATh
dbyHIaMEHTaTbHBIC
3aKOHBI IIPUPOALI U
OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX
JVICIIATUTHH B
npohecCHOHATBHOM
JeSITeTbHOCTH

OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOXKCHHUS,
METO/Ibl U 3aKOHBI €CTECTBEHHO-HAYYHBIX
JHUCIUATLINH

OIIK-1.Y.1 yMeTh IpUMEHSATH 3HAHUS
€CTECTBEHHO-HAYUHbIX TUCUMIUIAH JIs
pemieHust MpoeCCUOHABHBIX 3a71a4
OIIK-1.B.1 BrageTs MeTOIAMU U
CpE/ICTBaMH €CTECTBEHHO-HAYUHBIX
JTUCITUTIIIMH, HABBIKAMH 110 (JOPMUPOBAHUIO
Y Pa3BUTHIO €CTECTBEHHO-HAYYHOTO,
WHXEHEPHOT0 MBIIIJICHUS

O6menpodeccrnoHaabHbIE

KOMIICTCHIIUN

OIIK-4 Cnocoben
CaMOCTOSITEIILHO
IPOBOJTUTH
TEOPETUIECKHE U
IKCIIEPUMEHTAJIbHBIC
WCCJICJIOBAHUS B
n30paHHO# 00JIacTH
TEXHUYECKOU
bu3uKu,
UCIIOJIb30BATh
OCHOBHBIE TIPHEMBI
00paboTKU U
npeCTaBICHUS
MOJTyYEHHBIX
JTAHHBIX, YIUTHIBATh
COBpPEMEHHBIC
TEH/ICHIIH Pa3BUTHS
TEXHUYECKON (PU3UKU
B CBOEH
npohecCHOHATBHOM
JeSITeTIbHOCTH

OIIK-4.3.1 3HaTHL OCHOBHBIE METOEI
IPOBEICHUS SKCTIEPUMEHTATBHBIX
WCCJICI0BaHMM, 00pabOTKH U
NpeCTaBICHUS OTYYCHHBIX B X0J1€
MPOBEJCHUS SKCIIEPUMEHTOB JIaHHBIX B
U30paHHON 00JIACTH TEXHUYECKON (PU3UKU
OIIK-4.VY.1 yMeTh CaMOCTOSITEBHO
POBOJIUTH SKCIIEPUMEHT, 00pabaThIBaTh U
MPEJICTaBIISTh MOTYYEHHBIE B XO/1€
IPOBE/ICHUS SKCIIEPUMEHTA PE3yIbTAThI

2. Mecro aucuuminHbl B cTpykType Ol




JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS

IIPpU U3YUCHUU CIICAYIOIIUX AUCIUIIINH

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;
— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,
— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.
3HaHMA, TOJY4YEHHBIE NPU W3YYCHHU MaTepuana JaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOATEJIBHOE 3HAYEHUE, TaK U UCIOJIb3YIOTCS IIPU U3YUYEHUU IPYIUX JUCLMILIAH:

— «MarepuanoBeneHue;
— «ONEKTPOHUKAY;
— «DIEKTPOTEXHUKAY,

3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeaeeHne 3TOH TPYJOEeMKOCTH IO ceMecTpaM) IPeACTaBICHbI B

Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUTUHBI

TpynoeMKoCTb 1o ceMecTpam

Bun yuebHoM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020mMo6Ku
AyoumopHhuie 3auamus, BCEro 4ac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnas paboma, Bcero (4ac) 129 58 31 40
Buo npomesxicymounoii ammecmauuu: 3a4er, JK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.
IIpumeuanue: **KaH,I(I/II[aTCKI/If;I JK3aMEH
4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh
Pa3nensl, TeMBI TUCUIUTIITHBI Hewmpm | 113 JIP KIl CPC
’ (gac) (C3) (gac) (4qac) (gac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58

Cemectp 2




Pa3nen 4. DnextpuuecTBo 11 7 8 11
Pa3nen 5. Margetusm 11 8 6 10
Pasnen 6. Ontuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3

Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanrosas MexaHuka 11 9 3 13
Paznen 9. ®usuka atToMHOTO sigpa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

[lpakTHueckas TMOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMUMHUCS ~ OMNpENEeNCHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETLHOCTHIO.

4.2. ConepxkaHue pa3ieNoB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenbHOe yckopeHus. llocTynaTenbHoe M BpalaTelbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya  KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  [PU
BpallaTeIbHOM JIBUKEHUH.

Nuepunanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aK0oHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CUCTEMBI
otcyeTta. Cuiibl THEPUMH. 3aKOH COXpaHEHHs uMIyibca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEpTrws.
3aMKHYTBIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMaIbHAsT SHEPTUs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPIHUEd WM IOJEM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsSI MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JBWXKEHHs  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaroUIerocs TBEpJ0ro Tea.

[Toctynatet crielaabHOM TEOpUH OTHOCUTEIBHOCTH.
JlopeH11l0BO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PENATUBUCTCKON MexaHWKW. VIHTepBan, €ro MHBApUAHTHOCTB.




PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
peHHTHBHCTCKOﬁ JUHaAMUKU. Kunetnueckas SHEPTIUA
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTUEH U UMITYJIbCOM YACTHIIBL.

Pa3pnen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUU MasSTHUK, (PU3NUECKHI MAsTHHK, KOJICOAHUS
nox jgeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M chepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cyneprio3UIUM.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas puszuka.

TepMoguHamuuecknue CcoOCTOAHMs W mporecchl. [loHsTue
dbyHKIIMM  coctostHMs. BHyTpennsisi sHeprus. KomudectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJlo TepMOJIMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTUs
KaK (YHKIHS COCTOSHUA. TermioeMKocTh. DHTpomusi. BTopoe u
TpeTbe Haudaina TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHUE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, AHTponus). CKOPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUJCANbHBIX  Ta3o0B.
Pacnpenenenune bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsjna.
B3aumoneiicTBue IIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HanpsskeHHOCTh
NIEKTPOCTATUYECKOTr0  moJid.  [IpuHIMO — CynepHo3uIUH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMHM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIManbHOCTH ANEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTATHUUYECKOTO  I10JIS,
CBsI3b MEKIy HUMU. TeopeMa ["aycca a1t 3IeKTpOCTaTUYECKOTO
I0JIs1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
Honspuzanus quaaeKTpuKoB. CBOOOHBIE M CBA3aHHBIC 3apsi/Ibl.
Jusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHUE  (MHOYKIIMS).
Teopema ['aycca 1yt 2JIEKTPUYECKOTO TOJISI B JIUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpnencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsI0B. DHEPrUs 3apsKEHHOTO IPOBOJHHUKA.
OO6beMHas II0THOCTh SHEPTUH 3JIEKTPUUECKOTO MOJIS.
DNEeKTpUYECKU TOK. DIEKTPOABMKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W AuddepeHnamIbHON
dopmax.




Pa3pnen 5.

MarneTusm.

3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topouza.
®opmyina Jlopenna. Cuna Ammepa.

MaruuTtHoe nojie B BemiectBe. HamarunueHHOCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsoxeHHocTb MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O IUPKYJIAIHUA
BEKTOpa HAIMPSKEHHOCTH MAarHUTHOTO TMOJIS.

3akon @Papanes. IIpaBuwio Jlenna. Camounnykinuda. B3anmnas
WUHYKIHUA.

OObemMHasl IUIOTHOCTh JHEPruud MarHuTHoro mons. Cucrema
ypaBHeHu Makcsemuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMAaTHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loiinTHHra. 3aKkoHBI MNPEJIOMJIEHMS W OTPaKEHHUs CBETA.
AOCOIOTHBIN MOKa3aTelh TPEIOMIICHUS.

Wntepdepenusa. Meronsl HaOI0AeHUSI HHTEP(PEPEHIINU CBETA.
Hudpakmus ceera. [lpunnun [Moiirenca-Openens. ducnepcus
ceera. Judpakmmonnas pemrerka. [lomsipuzanus cBeta. 3akoH
Maumoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUus: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopnycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3pnen 8.

KBanToBasi MexaHHuKa.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®dazoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoiins.
[lIpunnunn ~ HeompeneneHHoctu  [eizenOepra.  BosHoBas
¢yHKIUSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3NYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUs
nemwkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sme. KBanTtoBbli ocummuiatop. Hynesas
SHeprusi, HyJeBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MexaHWKe. KBaHTOBbIE 4MCIIA.
OpOuTanbHBIE ~ MEXaHWYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Oneir Ilrepna u I'epnaxa. Cnue  anektpona. IlpunHnumn
TOKJECTBEHHOCTH MuKpoyacTull. DepMHOHBI U  OO30HBI.
CummeTrpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun  [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUIl CIEKTP aTOMOB
u MoJieKyJl. [Ipupoaa XuMU4YeCcKoi CBA3M.

Pazmen 9.

®Du3uKa AaTOMHOI0 AApAa.
AtomHoe sapo. JlegekT Macchl, SHEprus CBs3M sapa. SnepHbie
CHIIBI. MO,Z[GJII/I aTOMHOT'O Aapa: KarcjbHasa MOJCIIb,




o0OosioueyHass MoAeNlb. Buabl pagMoOaKTUBHOIO H3IYYECHHUS.
3aKoH paauMoaKTUBHOTrO pacmana. Anbda-pacnaj. bera-pacnan.
IM'amMma-u3znydenne. HacTHIbl 1 aHTUYACTHUIIBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SIaepHble peakTophbI.

DyHIaMEHTAIbHBIE B3aHMOJICUCTBUS. Knaccudukanus
areMeHTapHbIX yactul. KBapku.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MPaKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh PHUBEACHBI B TAOTHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTUYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SAHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHaMHUKa
MaTepUAIIBHON TOUKHU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAaMUKa
a0COFOTHO TBEPIOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHUTEJIbHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHUH
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpHUs
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MTOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apsKEHHBIX YaCTHULl B
AIEKTPOCTATUYECKOM
noJie
9 JusnexkTpuku B Pemtenue 3agau 2 4
AIEKTPUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AIIEKTPUYECKOTO TOKA
11 WNHaykuus Pemenue 3anau 3 5
MarHUTHOTO TOJIA.
Cuiibl B MarHUTHBIX
MTOJISIX
12 3aKkoH Pemenue 3anau 2 5




3JIEKTPOMArHUTHOM
nHaykiuu dapanes.
PaGoTa B MarHuTHBIX
TIOJISIX
13 HNutepdepenmus. Pemenne 3amau 2 6
Judpaxius.
[Tonsipuzanus
Cemectp 3
14 | TennoBoe u3ny4eHUE. Pemrenue 3agau 2 7
dDotord ekt
15 Dddexr Komnrona. Pemenue 3amau 3 7
CBoiicTBa (hOTOHOB
16 ATtoM Bopopoaa. Pemrenue 3agau 3 8
IToctynatel bopa
17 CooTHotieHue Pewenue 3anau 3 8
HEOIPEIETCHHOCTEN
Ieitzenbepra. BoHbl
ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[Ipenunrepa.
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabopaTopHBbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWII
(qac) JIUHBI
Cemectp 1
1 MasitHuk Maxkcseria 4 1
2 HakxnoHHBIN MasTHHK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 000OPOTHBIN MasITHUKA 3 2
5 Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OmnpenencHUE TEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HAIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yieiabHOro 3apsija dJIeKTpoHa 3 5
10 | Komnbua HetoToHa 3 6

Cemectp 3




11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUCHHUS 4 7
12 |  Buemmnuit porosddexr 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 10 3 9
nmpo0ery B BO3ayxe
Bcero 51
4.5. KypcoBoe nmpoeKTUpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosarenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunibl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
qac qac qac qac
1 2 3 4 5
W3ydenne TeopeTuyecKoro Marepuaia 43 20 11 12
nucuuriuael (TO)
[ToaroToBka K TEKymieMy KOHTPOJIO 43 19 10 14
ycneBaemoctu (TKY)
[ToaroToBka K MPOMEXKYTOYHOM 43 19 10 14
arrectauuu (ITA)
Bcero: 129 58 31 40

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHON PabOThI 00YUaAOIMIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHOW paboThl OO0yJarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHUI MpHUBeieH B TabmuIe 8.
Ta6mmia 8— [lepeueHp MeYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komimuectso
SK3EMILISIPOB B
UIL{LIIJH;gg cc bubnunorpaduueckas ccplika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Bricmiee obpazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/

Uponos, U. E. Mexanuka. OCHOBHbIE




product/1984911

3aKkoHHI : yueOHoe nocodue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/
product/1093071

Hponos, U. E. BoiHOBBIE IIPOLIECCHI.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanuii, 2020. — 266 c.

https://znanium.com/catalog/
product/1093057

Hponos, 1. E. ®duzuka makpocucTem.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
Jlabopatopus 3nanui, 2020. — 210 c.

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

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 12-e uza. - Mockaa :
Jlabopatopus 3nanui, 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 3Hanmii, 2021. - 261 c.

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

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

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

42380

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

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

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yuebHoe nocobue: B 3 Tomax / U. B.
Casenbes. - 13-e u3a., crep. - CaHkT-
[etepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Puznka aTOMHOIO
siipa U 3JIeMeHTapHbIX yactul - 2019. - 320
c

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

15197

Crpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
Ctpenkos. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢pusuku B 3 kH. Kaura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - Mocksa: U3narensctBo FOpaiir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMArHeTH3M, ONTHKA, KBAHTOBAs
¢u3uka: yaeOHuUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.




Cnupus. - 2-e u3z. -Mocksa: 13naTenscTBo
IOpaiit, 2019. - 441 c.

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe
product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :
NHO®OPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3J., uchp. u 1o1m. - Mocksa : 3gaTenbcTBO
FOpaiit, 2020. - 320 c.

https://urait.ru/bcode/454215 | Cazonos, A. b. fnepnas ¢huzuka u
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J01. -
Mockga : M3narensctBo FOpaiit, 2020. - 98
c.

7. IlepedeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «HTepHeT», HEOOXOOUMBIX JJIi OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

https://new-science.ru/category/fizika/ Nutepuer-xypuan «Hosas Hayka». Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3udecKkux HaykK», OU3NYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa Poccuiickoii akageMuu HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0Opa3zoBaHHE»

https://fizikaguap.ru/ OO6pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 TpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HaumenoBanue

1 MS Windows

2 MS Office




8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MpOIiecca MO AUCIUIIITHHE

[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

CHUCTEM,UCITIONIb3YEMBIX pu

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun

/T MaTepUaTbHO-TEXHUYECKON Oa3bl

(ip1 HEOOXOTUMOCTH)

1 VYyeOHas ayuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHH CEMMHAPCKOT0 THIIA,

KOHTPOJIS ¥ TPOMEKYTOYHOW aTTECTAIHH.
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB sl PU3HUECKUX

M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

—05; FRM — 10)

IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00yueHus, CiTysKallie Uil peAcTaBlIeHus yueOHOon

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

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

2 VYyeOHas ayuTOpus I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U

MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

—05; FRM — 10)

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4yeHus, CiTysKalle sl peAcTaBlIeHus yueOHon

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

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

3 VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI

CEMHUHAPCKOI'0 TUIIA, IPYIIIOBBIX U HHIUBUIYaJIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTaLlUH.

nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHMS.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON

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

4 VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,

196135, r. CaHKT-




1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
IPYNIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10
(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusiii ctena UT3-OM-II-I10

(000 «IIpotdhobpazosanuey r. Kazans)).

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATHUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOH aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOEb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUN; TAOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopssie 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, ym.
I'actenmo, a. 15,
ayautopust Ne32-05.

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,

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




r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalH
o0yyaromuxcs Mo JUCUUIUTHHE TpuBeeH B Tabiuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEKYTOUHOM aTTeCTallN

Buzx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMPUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MpuBeeHa 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

Or1eHKa KOMITETEHITUH

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

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

— yMeJl0 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOH CIICIUATM3HUPOBAHHBIX MMOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepHall, TPaMOTHO U
[0 CYLIECTBY H3Jara€T €ro, ONHUPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, OMUpascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUs;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIUPOBAHUN BHIBOJOB M 000OIICHUI;

— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— oOyyJaronuics HE YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— A0IMYCKacT CYHICCTBCHHELIC OIJ_II/I6KI/I u HETOYHOCTH npu
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHUI;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— HE MOXET apryMEHTUPOBATh HAYYHBIC [IOJIOKEHUS,
— He (OpMYTUpPYET BEIBOJOB M 0000IIIEHUH.

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

Ta6muma 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne i/t [Tepeuyens BompocoB (3a1ay) 1st SK3aMeHa Koxn
WHJUKaTOpa
Cemectp 1

1 HazoBure npeaMeT n3ydeHus KWNHEMATHUKHU. OIIK-1.3.1

2 Jaiite onpeneneHne MaTepUAIIbHOW TOYKHU. OIlK-1.3.1
Teno nBHUXKETCS U3 COCTOSHUS MOKOS C TAHT'€HLIMATIbHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-1.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimoBas OIK-4.3.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 JatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1
[Ipoananu3upyiite OTIMYMA CHCAYIOIIUX (UIUYECKUX MOJeNeit:

6 aocomotHO TBEpHmoe Teno (ATT) u marepuanvHas Touka. [IpuBenure OIK-1.Y 1
IpUMep, B KOTOPOM OJHO MU TO € TEJIO BBICTYNAET B KadecTBE
MarepuasibHON TOUuku 1 ATT.

7 [Tokaxure CB3B  MEXKIY JUHEWHOM M YIVIOBOM CKOPOCTBIO OIK-1.Y.1
MaTepUaIbHON TOUYKH.

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela II0

2 M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2% + 0,5%7 (m). Kaxoii OIK-4.Y 1
OyTh TNPOWAET TeJIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHNE 3aKOHOB, UCIOJIb3YEMBbIX JUJISl PEIICHUS 3aJa4H.

9 Cdopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OOBscHUTE TMPUHIMIT MU3MEPEHHsI BEIMYMHBI CUIIbI, OCHOBAHHBIM Ha OIK-13.1
TpeTbeM 3aKoHe HbroTOHA.

1 OOmbscHHUTE, KaK, COTJacHO BTOPOMY 3akoHY HpIOTOHa, 3aBHUCHUT OIK-13.1
YCKOPEHHE TeJla OT €r0 MAacCChl.

[IpuBenure npumep, WIUIFOCTPUPYIOLIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
HproToHa.

Kamenb nexut Ha 1HE cocyna, OJIHOCTbIO NOrpyKEHHBIN B BoAy. Kak

13 W3MEHHTCS CHIIA JABJCHMS KaMHS HA JIHO, €CIM CBEPXY HAMMTb | w4 by
KepoCcHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIK-4.3.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICHCTBYIOIIMX TEJT W PacCTOSHUA Mexay HuUMU. OOocHyiiTe,

15 KaK M3MEHHUTCSI CHja B3aUMHOIO TATNOTEHMs IBYX Teil, ecin maccy | OIIK-1.B.1

OJIHOTO M3 TE€J YBEJIHWYWTh BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —

YMEHBIIUTH B JIBa pa3a.
16 JlaliTe onpeneneHne UMIyJbca Tela Kak GU3NIECKON BETMYHUHEI. OIIK-1.3.1
17 ChopmynupyiiTe, mnpu Kakux ycJIoBUsAX BbmosHseTcs 3akoH | OIIK-1.3.1




COXpaHEeHMsI UMITYIIbCA.

18

Ha3OBI/ITe, Kakasd (I)I/I3I/I‘-I€CK3.H BCJIMYHHA HAa3bIBACTCA MOMCHTOM CHJIBI.

OIIK-4.3.1

19

CpaBHHUTE 3aMMMCU OCHOBHOT'O 3aKOHA TUHAMUKH ISl TOCTYNATEIbHOTO
Y BpalAaTEIbHOrO JABWXEHUs. HailauTe B3aUMOCBSI3U MEXAY STUMH
3aKOHaMH.

OIlK-4.V.1

20

CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIhCA.

OIIK-1.3.1

21

Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI.

OIIK-1.3.1

22

CdopmynupyiiTe, 4TO TaKOE MOIIHOCTh KaK (r3ndecKasi BEIMIHHA.

OIIK-1.3.1

23

OOmbscHHUTE, TOYEMY LIEHTPOCTPEMUTENbHAS CHIa MPH BPAIICHUH I10
OKPY’KHOCTHU HE IPOU3BOJIUT pabOTBHI.

OIIK-4.Y.1

24

Uccnenyiite paboTy CHIIBI, €CITK TEJIO Maccoi m = 1 KT moj aeicTBueM
HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c.
OO0ocHyiiTe TPUMEHEHHE 3aKOHOB, WCIOIB3YEMbBIX [UISl PEIICHUS
3a/1a4u.

OIIK-1.V.1

25

OOBsicHUTE, B YeM COCTOUT pa3zIMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

OIIK-1.V.1

26

Kakoit kopabmb JaBUXKETCS
HEHArPpYKEHHBIH — TIpH
OO6ocHYyliTE CBOW OTBET.

MEJUICHHEE — HAarpy>KE€HHBIH WIH
OVHAKOBOM MOIIHOCTH JBUTaTENs?

OIIK-1.B.1

27

JlaiiTe onpenenenne noTeHManbHOM 3Heprun. OT Yyero oHa 3aBUCHUT?

OIIK-1.3.1

28

OObsicnuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMAJIbHON YHEPrUEN.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpAaHEHHUS MEXAaHWYECKOW OSHEprum.
[IpuBenuTe puMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-4.3.1

30

Jan ToHkuii ctepkeHp Maccoil m = 120 r u amuHout [/ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

[Tokaxxute Ha mpumMepe TOHKOIro cTepkHs JuIMHON 20 cMm u maccoit 30
r, Kak npuMmenserca Teopema lllteliHepa nmg pacdyera MOMEHTa
MHEPLMU TEJ IIPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

32

HazoBure ¢opmyny, mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA
aOCOJIIOTHO TBEPIOTO TEIa.

OIIK-1.3.1

33

Kak Brluncisercds KuHeTHYeCKas OHCPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-4.Y.1

34

ChopmynupyiiTe  1Ba  IOCTyJaTa
OUHIITEHHA.

TEOpHUNn OTHOCHUTCIBHOCTHU

OIIK-4.3.1

35

CnpaBemniuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
KIaccudyeckas (popMyna s KHHETHUecKo# smeprum E = m*1*/2?
Ecin HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKash JHEpPrus Teia
coriacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak M3MEHHUTCS TEpUOA KOJIeOaHUM MPYKUHHOTO
MasTHUKAa IPU YBEJIMYEHMM €ro Macchl B 2 pa3a, a MXKECTKOCTH
MPY>KUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYAON?

OIIK-1.Y.1

38

Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHATBCA XOJ
MasATHUKOBBIX YacOB IPU HACTYIUICHHM JIETHUX JXapKuUX JHEW IO
CPaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIUICHHOM MOMENICHUH (CTepEeHb MAaITHUKA METaJNINYecKuil)?

OIIK-1.B.1




ApryMEHTHUPYHUTE CBOI OTBET.

39 CdopmynupyiiTe onpeaeneHne BOJIHEL. OIIK-1.3.1
40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TMONEPEUYHBIMU OIK-4.Y 1
MEXaHUYECKUMH BOJIHAMHU.
41 3anummuTe ypaBHEHUE OEryIeil BOJHEI. OIIK-1.3.1
42 HazoBure, uemy paBHa cpeHsisi 00beMHast INIOTHOCTH dHepruu BosHbl. | OIIK-4.3.1
HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIHHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTH 3ByKa B Cpezie
43 paBaa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICITUTE OIK-1.V 1
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa. o
HNcTouHUK W TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Vyem = 40
m/c, v,y = 60 M/c.
44 Cdhopmynupyiite npunimn [ roirexca. OIIK-1.3.1
45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.1
46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosyer BonHOW. IIpuBenure OMK-1.Y 1
pUMEp CTOSYEH BOJHBI.
47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMH OMKUCHIBACTCS OIMK-13.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha omny wamy BecoB mocTaBwiIM ONoAlle C ropsdyeil BOJOH, a Ha
48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-1.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS UI€ATIbHOTO Iasa. OIIK-1.3.1
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoJIeKyJbl. C KaKMMU JBH>KCHUSIMU OHU CBSI3aHbI? o
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIlK-4.3.1
57 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-1B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1
53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIIECCe, U HANINUTE €€ BEIINYUHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OITK-1.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAaciSTHUCTOM >KUIKOCTH MONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIMK-1.B.1
OO6s3aTtenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHyliTE CBOW OTBET.
Onenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nap OJWHAKOBOM Macchl IpuU OJHOM H ToM ke Temneparype? | OIIK-1.B.1
O6ocnyiite Bamn oTBer.
Cemectp 2
58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTo 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JBYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, kKaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOPOJa MpH MOJHOM 00opote anmektpoHa | OIIK-4.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHUPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B xakux emmnunax cucremMbl CU MoxxHO u3MmepsTh HanpstkeHHocTh | OITK-1.3.1




3JIEKTPUYECKOTO MOJIs?

64 UTo Ha3bIBaETCS SJIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-4.3.1
66 OOBsIcCHUTE  pa3nu4yue MEXKAy TMOJSAPHBIMH U HEMOJSPHBIMH OIK-4.V 1
JINDJIEKTPUKAMU.
[IpoananusupyiiTe, Kakoil BEIUYMHBI 3apsj IOLKEH HAXOIUTHCS Ha
67 o0OKIaKax KOHJIEHCATOpa, YTOOBI MpHU pa3HOCTH moTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
OueHnrte, KakKoW €MKOCThIO OyayT o0jamaTh MeETaTTHYSCKUe
68 IUTACTHHBI TOmaap0 0.2 M, KOTOpBIE pazfeseHsl cnoeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJpaTHBIMU IJIaCTMHAMHU, eciau u3 3Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHcCATopa OAMHAaKoBOM emkoctu 200
70 MK® coemuHenbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-1.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MOCIIeJOBATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa /17151 y4acTKa IIeTIH. OIIK-1.3.1
73 Kak u3MeHuTCs conpoTuBieHHe MPOBO/IA, €CIIU €0 ATUHA YBETUUUTCS OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTH, BBIACIISIEMYIO HA CONMPOTHUBIECHUH 3 KOM mipu OMK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHUTHOW UHIYKITUH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIlK-4.3.1
73 PaccuuraiiTe, ueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 1
KpYTroBOro BUTKa paaunyca 25 cM ¢ Tokom 0.5 A.
PaccuuTalite MarHUTHYH0 MHAYKIMIO HAa OCH JJIMHHOTO coieHoupa, | OIIK-1.Y.1
conmepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
7 CepAeYHUK ¢ mpoHuaeMocThio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccunTaiiTe TJIOTHOCTP HAMOTKM TOpoOHa, HeoOxomumyro, utoOwl | OIIK-1.V.1
80 IIpU CWie TOKa B HeM, paBHOM 10 A, MarHMTHOE IOJIE Ha €ro OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, KakoM 3aps/i HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ncnbiTeiBaeT pevicrBue cuibl Jlopenna Benuuunoit 0.16 mH.
OueHuTe CUTYalUIO: B MarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M AEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CJIU J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B uem cocTouT sIBJIEeHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-4.3.1
[Ipoananuzupyiite Benmuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTanueckoe KOJIbLO pagnycoM OMK-4.Y 1|
10 cm HaxomuTcs B MarHUTHOM mnosie ¢ uHaykuauer 50 mTin. OtBer
3anuuunre B MB.
85 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
87 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
88 Onpenenure, Kakasi SHEPrUs 3aKI0YEHa B KaTylike MHAYKTUBHOCTHIO | OIIK-1.Y.1




100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT gaiite B MJIX.

[Ipemnoxure crmocod u3MEpeHUs: BEMTUYMHBI MAarHUTHOH SHEpPrHu,

89 . OIIK-4.Y.1
3aKJII0OYEHHOM B KaTYyIIKE, C TOMOIIbI CONPOTHBIICHMS.

90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-4.3.1
Kak B3aMMHO OpHMEHTHPOBaHBI B DJIEKTPOMATHUTHOM BOJIHE BEKTOPbI

91 HAIpPSDKEHHOCTH  JIEKTPUYECKOro 1oJis, MarHuTHoW wuHaykuuum u | OIIK-4.3.1
CKOPOCTH BOJIHBI?

92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIIK-1.3.1
[Ipoananu3upyiTe, A€ CBET IBMXKETCS ObICTpee — B anmase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyarorcs ckopoct ceera B | OINK-1.Y.1
JIAHHBIX cpenax’?

OneHure CUTyaluIO: JIy4 CBeTa NaJaeT Ha IPaHUIly pas3lena ABYX
BeuiecTB nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

94 paBeH 2.4. Bo3aMOXHO J1i, 4TOOBI OTpa)keHHBIN U mipenoMieHHbIi ity | OITK-1.B.1
ObulM TepHeHIUKYIsApHBl Apyr napyry? Ecmum na, ompenenure
NI0Ka3aTesb PEIOMIICHHUs BTOPOH Cpefbl.

95 Urto Ha3bIBalOT HHTEp(hEepeHmei ceera’? OIIK-1.3.1

9% Onumwure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OMK-1.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA DTy KHOU

97 OKpacKMd y TOHKHMX IUICHOK (pas3jUToe Ha MOBEpXHOCTH BoAbl Macio, | OIIK-1.B.1
MBLIbHBIE NTY3BIPH U T.I1.).

98 Uro Takoe nucnepcus cBera Kak siBieHue? [lpuBeaure mnpumepbl OIK-13.1
HAOJIOACHUS JUCTICPCHH. -
[Ipoananu3upyiite, Kakol HaWOONBIIUN MOPSIOK CIEKTPa MOXKHO

99 HaOmogaTh Ha JIU(PaKIMOHHOW pemieTke, ecau oHa umeer 500 OIK-4.Y 1
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500 o
HM.

100 Uemy paBHa pa3HOCTh (ha3 JABYX CBETOBBIX BOJH, NPU KOTOpPOU OIK-13.1
Ha0J110/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[ImockomoApU30BaHHBIM CBET IMaJla€T Ha AaHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh MOJspU3aluu  cocTaBiusieT yroa 30° ¢ IJIOCKOCTBIO OIK-1.V 1
aHanmu3aTopa. Bo CKOJIBKO pa3 yMEHBUIMTCS MHTEHCHUBHOCTb CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOITIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo ckosnbko pa3 M3MEHHUTCS MOTOK PHEPTUU OT HUTH HaKaJIMBaHUS

103 JaMIibl, €ciau YABOUTH ee Temmeparypy? OOochyiire Bam otser, | OIIK-4.V.1
onupasch Ha 3akoH Ctedana-bonbiimMana.

Pacnionoxure crnenyromue CHEKTpalbHbIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHUs aOCOJIFOTHON TEMIIEpaTyphbl:
A — Oeinble 3BE315I,

104 | O wemmsre, OIK-1.V.1

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHS! aOCOIIOTHO YEPHOTO Tela.
OOBsCcHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

105 OOBscHUTE TPHUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-4.Y 1
ONTUYECKOT0 MUPOMETPA.

106 Uro Ha3pIBaeTcs BHEMHUM GoTodhdhexrom? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OIMK-4.3.1




108

MoskeT 1 BUIUMOE M3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTuHE U3
MmeTajuia, paboTra BeIXxoga KOToporo paBHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4YEHHUS.

OIIK-1.3.1

110

OO0mbscHUTE, KaK PHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ AnuHOM BOMHBI A = 97,04 mM paccesicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMITTOHOBCKOM paccestHuu. PaccunTaiite ero BeIMUYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast 1nuHa

BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

112

Onwumute, 4To MpeCTaBisieT co0oil aToM B paMkax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

OIIK-4.3.1

113

ATtomMm BOAOPOJa HAXOAUTCSI B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, MUCIOJIb3Ys NOCTYJIATHI bopa.

OIIK-1.V.1

114

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

115

OObsicHUTE, TpU KaKUX YCIOBHUAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

116

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU
MOMNaJlaHi B BOpOTa IMIMpHHOW 7 M, ecnu macca msyda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

117

KaxoB ¢hu3mvecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-4.3.1

118

B dgem oTimume CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpaBHCHUS
[Ipénunarepa?

OIIK-4.3.1

119

CpaBHuTte JuIMHY BOJIHBI ¢ bpoiins nns mapuka maccoi my, = 0,2 r u
IIPOTOHA MACCOU m,, = 1.67%107 KT, UMEIOIINX OJJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

120

Kakum o0pa3om »sHeprusi «HyJEBbIX KoJIeOaHHI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

121

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

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3aroJiHeHa BHEIIHSS 2p-000J04Kka. ATOM KaKOro BelIeCTBa HMMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIlK-4.Y.1

123

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

OIIK-1.B.1

124

MukpoyacTuia 3anepra B OJHOMEPHOM MOTEHIIMATBHON IME IIUPUHOM
l C 6€CKOHG‘-IHBIMI/I CTCHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBIBAOTCA
craructuko Gepmu-Jlupaka? [IpuBenure npuMepbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHYXKACHHOT'O U3JTYYCHHA.

OIIK-1.V.1




128

[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJWYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb UHIUS — 3.

OIIK-1.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-4.3.1

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEPrusi OCHOBHOTO
coctosiaust E; = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUS By = -5
9B, sHeprus metactabmibHOrO coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOMCXOIUT padoyuee N3IydcHHE.

OIIK-1.V.1

131

Uemy paBHa MoOJsipHAs TEIUIOEMKOCTh TBEPAOTO TeJa, COIJIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBasi TeOpI/IH TCIIJIOCMKOCTHU TBep,Z[OI‘O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEINIOEMKOCTH DUHINITEHHA.

OIlK-4.V.1

133

Kakass wacrtuma HaseBaercs QoHoHOM?  Kakum
pacrpeesieHueM OMUChIBAlOTCS (POHOHBI?

KBaHTOBBIM

OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/t

[Tepedyens BompocoB (3amav) myis 3aueta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeMm Uii KypCOBOTO TPOEKTUPOBAHMS/BBIOIHEHUS KypCOBOM paboOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /a1 [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHMSI/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHS TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHHUS

npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISt TECTOB

Ne i/t

[IpumepHbIil IEpedeHb BOMPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakass Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEHCS PaBHOMEPHO C
MOCTOSIHHBIM T10 BETUYMHE YCKOpEeHUuEeM?

1) Ilpsamas nuHuA

2) JIunus ¢ neperundbom
3) [Mapaboina

4) OKpYKHOCTH

OIIK-1.V.1

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NICCKUX BEITUYUH UMEET
EIMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIICH N3MEPEHUS CHUITBI?

1) Ummynsc

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-1.3.1

[Ipoananusupyiite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:

OIIK-4.V.1




«YUeMy paBHa cymMMa BHYTPEHHHUX CHJI, IEUCTBYIOIIMX MEXKIY TeIaMU
3aMKHYTOM MEXaHHUECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hyaro

3) VI3MeHeHHI0 UMITYJIbca CUCTEMBI
4) YcKkopeHHIo LIEHTPa Macc CUCTEMBI

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU 3Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJIACh BIPABO, @ YAaCTULA C MACCOU m, HaBCTpeUyy
YacTHUIIE C MacCoOl m;.

OIIK-1.B.1
1) YacTuirel OyayT ABUTATHCS BIIPABO
2) Enunas yacTuua 0yaeT ABUraThCs BJIEBO
3) YacTuirsl OyayT HOKOUTCS
4) Yactuipl OyayT IBUTaThCS B IPOTHUBOMOJIOKHBIE CTOPOHBI
Uto mnpou3oHAeT C MOMEHTOM HWHEpPUUH CBHHIIOBOTO ILMJIMHJpA
OTHOCUTEJIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOU OCBHIO
CUMMETPUH, €CIU IMIUHIP CIUTIOIIUTD B TUCK?
1) He m3menurcs OIK-1.B.1
2) YBeau4unTcs
3) CoxpaHutcs
4) CTaHeT paBHBIM HYJIIO
VKakuTe BEpHYIO 3alKCh YpPaBHEHUS AMHAMUKH BpallaTeIbHOTO
JIBUKCHHUSI.
DM=TJ*o OIK-1.3.1
2)e=M/NJ
3) M=L*w2
4) L =r*p*sina
YkaxuTe, 4eMy paBeH MOMEHT MHEPIIMH TOHKOTO 00pydya Maccod m u
paauycar.
1) J=m**/12 OIIK-1.3.1
2) I =m**/2
3) I =m**/3
4)J= m*r
Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»
1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBHKEHUS OIIK-1.3.1
2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA
3) ®dakT CyIecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETa
4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH [ anmues
Vkaxure, B Kakux eauHunax B cucreMe CH uzmepsiercs cuna:
1) kr*m/c
) H OIlIK-4.3.1
3) kr¥um?

4) m/c?
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PaccunTaiiTe BenMunMHy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOW 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 BeIMUUHY (a3oBOH CKOPOCTH
BOJIHBI.

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

OIIK-4.3.1

12

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

1) 3aBHCHT OT yObUTH MOTEHIIUATILHON YHEPTUN

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBHa ny1o

4) 3aBUCHUT OT CKOPOCTH JIBHYKCHHUSI.

OIIK-1.3.1

13

Kakas u3 mepedncieHHBIX (U3MUECKUX BEIMYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cuib
2) MoMeHT uHepuuu

3) MomeHT ummyinsca
4) Cuna

OIIK-4.3.1

14

Korma taHreHnuanbHOE YCKOPEHHME paBHO HYINIO, a HOPMaJbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE JIBUKEHHUE Ha3bIBACTCA ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpPEHHBIM IIPSIMOJINHENHBIM
4) PapHOMEpHBIM BpallleHHEM

OIIK-1.3.1

15

Bribepure mpaBuibHBINH oTBeT. Kak m3MeHsieTcs MOIyidb CKOPOCTH
IOpU NPSMOJIMHENHOM JIBUKEHHUHU, €CJIM 3aBUCHUMOCTb IPOWICHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YObiBaer

2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIlK-4.Y.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?

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

OIIK-1.3.1




Kak cooTHOCSTCS MOMEHTHI WHEpUMU OucKa J; W uunuHapa J,
KOTOPBIC UMCIOT PAaBHBIC MAaCChI U paI[I/IyCI:I?

17 1) Jn=Ju OIlK-1.V.1
2)Jn>Ju
3) Jn>2*Ju
4) Jn > Ju/2
Haiigute oTHOIIEHHE pOoN3BEIeHHBIX padoT (A/A;,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSIHUS TIOKOSI 1O OJJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

18 N1 OIlK-4.Y.1
2)3
3)4
4)5
Kakoil yu€HpIl co3gal CHELMAIBHYIO TEOPHUI0O OTHOCUTEIBHOCTH
(CTO)?

19 | 1) Tanuneit OIlK-4.3.1
2) DHHIITEH
3) JlopeHnit
4) bop
Bribepure ypaBHEHHE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.
1) x =0,1tg(2t2+m/6)

20| 2) x = 0,1cos(2t+/6) OIIK-1.3.1
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)
[Ipoananu3upyiite, Npy KaKOM YCIOBHM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
coOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAIOMICH CHJIIBI)?

21 1) ®>> ©0 OIIK-1.3.1
2) o> o0
o= nl
4) 0 << 0
Bribepure, kakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICMCTBUEM CHJIbI HA TEJIO COrJIaCHO BTOpOMY 3akoHy HrroToHa?

22 1) MonspHas macca OIIK-4.3.1
2) CxopocThb
3) Macca
4) MoMeHT UHEPLHI
Bri6epure, B Kakoi crCTeMe TeJ TOJHBIH MOMEHT UMITYJIbCa OCTAeTCs
MIOCTOSTHHBIM.

23 1) 3amkHyTOI OITK-4.3.1

2) HezaMKkHYTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI PaBHA HYJIIO
3) He3amkHyTOMH, TJIe CyMMa MOMEHTOB BHEIITHUX CHJI TOCTOSIHHA
4) HezamknyTOMi
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VYkaxure, paboTa Kakoil W3 MEPEUHCICHHBIX CHJ paBHA HYNIO NPU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS Tea.

1) Bsizkoro Tpenus

2) Cuiibl TpeHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpEeHUS CKOJIbKEHUS

OIIK-1.3.1

25

UeMy paBHa BeJIMUYMHA YCKOPEHHs CBOOOIHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? Benuuuny g
BOIIH3H TIOBEPXHOCTH 3eMITH MPHHATH PaBHOIT 9.8 M/c”.

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

OIIK-1.V.1

26

[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KOJIeOaHmit
MAaTCMaTUYCCKOro MasaTHUKA, CCJIIM AJIMHY €ro NMoABCCa YBCIIMYUTHL B 9
pa3, a Maccy rpy3a — YBEJIMYHUTH B 4 paza?

1) YBeanuurcs B 3 pa3a
2) YBenuuurces B 4 paza

3) YMeHbmmTCH B 2 pasza
4) Ymenbmutcs B 4 pasza

OIIK-4.Y.1

27

Yto npou3ouAET cO CpeIHEH SHEPrHeH MOCTYNATENIbHOIO JBUKCHUS
OJTHOW MOJIEKYJIBI Ta3a, €clid 00beM HEKOTOPOl MacChl MIEalbHOTO
ra3a u300apruuecKku yMeHbInuiIcs B 2 paza?

1) YBenuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCH B 2 pa3a

OIIK-1.B.1

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONMIEH CUTYalluH: JBa
pa3IMYHBIX HUACAIBHBIX Ta3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType W 3aHUMAIOT OJIMHAKOBBIM
00beM. ["a3pl cxxuMaroTCs aanabaTHIecKu 0 YMEHbIIICHHs 00beMa B 2
pasa.

1) I'a3bl Harpeauch OAMHAKOBO

2) OnHoaTOMHBIN HarpeJcs 00JbIIe
3) JAByXaTOMHBIH Harpescsi 6osblie

4) I"a3pl BOOOIIIE HE HATPEIUCH

OIIK-1.B.1

Cemectp 2

29

YkaxxuTe sIBICHHE, KOTOPOe UMeHYyeTcsl nHTepdepeH et BoaH?

1) OruGanue BOJTHAMU MPENSATCTBUMA

2) Hanoskenne ApPyr Ha Jpyra BOJIH, MAYIIMX OT KOI€pPEHTHBIX
HCTOYHHKOB

3) OTkIIOHEHHE BOJIH oT MEPBOHAYAILHOTO HaIlpaBJICHUS
pacIpoCTpaHEHHUs IIPU NIEPEXOIE U3 OAHOU CPEABbI B APYIYIO

4) 3aBUCUMOCTD (ha30BOM CKOPOCTH OT JIJIMHBI BOJIHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KakuM JOJDKEH OBITH Yroj MafeHHs CBETOBOIO

OIIK-1.B.1




Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Magarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIIIHOTO KOHIACHCATOPA, €CITH
paccTosiHie MEXIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0macth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTHPOBAHHOM BoIoM (€ = 81)?

31 1) YMenbpmtcs B 4 pa3s OIIK-1.B.1
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3
HazoBure BemiecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBHSIX MPAKTUYCCKU
HE MPOBOJAT PIECKTPUUECKUMN TOK?
32 1) IIpoBoaHuKH OIIK-1.3.1
2) [lonynpoBOAHUKHN
3) IInaTtuna
4) JIn31eKTPUKH
Kax HaIpaBJIEHbI CUJIOBBIE JIMHUU HaIpsHKEHHOCTH
ANEKTPOCTATHYECKOTO TOJIsSI, CO3JaHHOTO TOYEYHBIM OTPUUATEIbHBIM
3apsiiom?
33 OIlK-4.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsia
2) K 3apsany
3) 3akpyuuBaroTCs BOKPYT 3apsiia 0 YaCOBOM CTpEJIKE
4) 3akpyuuBaroTCsa BOKpYT 3apsia MPOTUB YaCOBOM CTPEJIKH
B xakux emununax B cucreme CH wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 10517
34 1) A/m OIlK-4.3.1
2) B/m
3)B
4) A*m
MoxeT 1M 4YacTUlla MMETh 3apsj, BelMyuHa Kotoporo B 1.5 pasa
00JIbIIIE AIIEMEHTApPHOIO 3apsaa?
35 1) Moxer OIIK-1.3.1
2) Het, He MoxeT
3) MOXKeT, HO TOJIBKO €CJH 3apsA]l OTPULIATEIIbHBII
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHbBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO MO 7
1) [loTeHIMaNbHOM JHEPTUM E€AUHUYHOTO IOJIOKHUTEIBHOTO 3apsaa
36 OIIK-1.3.1

WM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3apsa 1y
2) Pabore CHJI MmoJsA 1o nepeMeneHn o eTUHHUYHOI'0
MOJIOKUTEJIbHOTO 3apsila W3 JaHHOW TOYKH TOJsI B




0eCKOHEYHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY HOJIS
4) Kunernueckoi sHEpruy NpoOHOTO TOUYEUHOTO EAMHIUYHOTO 3apsiia B
INAHHOU TOYKE MOJIA

37

Harmmure dopmyny 3akona Oma B nuddepeHimanpHoi popme:

) R=U/
2) R = Q/’At
3)j=c'E
4R =P/

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JJIMHY yTH L U3 0JIHOM TOYKHU B APYTYIO, €CIU
paccTosiHie MeXIy ABYMsI TOYKaMHU MPO3PAvyHON AMAIEKTPUUYECKOM
cpenbl S =4 m. [lokazarens npenomiienus cpeanl n = 1.5. Ontuyeckas
JUTMHA MyTU L U3 0OIHOM TOYKH B APYTyIO COCTABUT. ..

I)5wm
2)6m
3)7Twm
4H1lm

OIIK-1.B.1

39

Kak  HaspiBaeTcs  BeNMYMHA  HANPSHKCHHOCTH — IOJS,  €CIHU
HAaMarHUYEHHOCTh  (peppomarHeTnka oOpamaercsi B HYIb H
HaNpsDKEHHOCTh  IIOJIT  HANpaBlieHa  IPOTHUBOMOJOXKHO  MOJIO,
BbI3BaBILIEMYy HaMarHM4uBaHue?

1) T'ucrepesncom

2) KopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

OIIK-1.3.1

40

Ouenure, MO KaKOW TPACKTOPHH OyAET IBUTaThCS B MArHUTHOM ITOJIC
YacTHUIIa, JIETAAs C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUHA MAarHUTHOMN

WHTYKITUH.

1) Oxpy>xHOCTB
2) llpamas

3) OBanoun

4) Dnnunc

OIIK-4.Y.1

41

B kakux eguHUIIAX HW3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJst?

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

OIIK-4.3.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaAIOM IMPOBOAHHUKA MU €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DneKTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10% - 10°

OIIK-4.3.1




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

43

OHeHI/ITe, KaK COOTHOCATCA YTJIbl TaACHUA O U OTPAXCHUS (p CBETA.

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

OIIK-1.3.1

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IPEJOMJICHUS CPENbl C AUAIEKTPUUECKON IMPOHULIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

OIIK-1.V.1

45

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

1) KorepentHoCTh

2) Indpaknus

3) Ionapuzanus

4) KopnyckynsipHO-BOJIHOBOM J1yaju3M

OIIK-4.3.1

46

[Ipoananu3upyiite, d4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakunoHHas perierka coaepkut 200 MTpUXoB HA MIJUTUMETP.

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

OIIK-1.V.1

47

[lpoananu3upyiiTe HMHTEHCUBHOCTH CBETa TMpH HHTEpPEepeHINN
OAWMHAKOBBIX BOJIH C UHTCHCUBHOCTBHIO Ior KOICpCHTHBIX MCTOYHHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

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

OIlK-4.V.1

48

Haiinute npaBWwibHOE€  Ha3BaHUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

1) TTorenuuman

2) HanpsiskeHHOCTDH
3) Unnykuust

4) 3apsin

OIIK-1.3.1

49

Onenure, Kak 3aBUCUT JIEKTPUUYECKasl IPOBOJIUMOCTh IPOBOJHUKA OT
IPUII0’KEHHOM K HEMY pa3HOCTH MOTEHIAJIOB.

1) Ipssmo mpomopImoHaIBHO
2) IIpomoproHaIBEHO CTETICHU OT PA3HOCTH MTOTCHIIMAJIOB

OIIK-1.V.1




3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur

50

Onennre, Kak U3MEHUTCS cuiia AJIEKTPOCTATHYECKOTO
BSaHMOﬂeﬁCTBHH ABYX TOYCYHBIX 3apsAd0B, €CIM OAWH H3 HUX
YMEHBIINTh B 4 pa3a, a pacCTOSIHHE MEXIy HHUMH YMEHBIIUTH B 2
paza?

1) YmensmmTcs B 8 pas
2) YMmensmmTcs B 2 pasza
3) Ymensmmutcs B 16 pa3
4) He nzamenurcs

OIIK-1.B.1

51

UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHHUI
MArHUTHOTO HOJIs?

1) CuoBble TUHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe

2) MarHuTHBIC CWIOBBIE JIMHUM HAYWHAIOTCS HA MArHUTHBIX W
3aKaHYMBAIOTCS Ha SJIEKTPUUECKUX 3apsiax

3) MaruuTHbIE CHWJIOBBIC JMHUW HAYWHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiIax

4) MarauTHbIC CWJIOBBIC JIMHUM HAYMHAIOTCA W 3aKaHYMBAIOTCS Ha
AJICKTPUUYECKUX 3apsiax

OIIK-1.3.1

52

Cnenaiite BBIBOJ, KaKOH reOMETpPUYECKON (UTypoil MOXKHO OINHUCATh
TPACKTOPHUIO [BIKCHMS 3apsDKCHHOM YaCTULBI, JBHTAIOLICHCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW MHTYKIIHH.

1) Oxpy>KHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupaisb

OIIK-1.B.1

53

Ouenute creneHp mnosspuszauuu P cBera, eciid CBET MpelCTaBiseT
co0Ol CMech eCTECTBEHHOI'O CBETa C IUIOCKOMOJSPU30BAHHBIM.
MHTEeHCUBHOCTh  MOJISIPU3OBAHHOTO  CBeTa B Jydye  paBHA
WHTEHCUBHOCTU €CTECTBEHHOT'O CBETA.

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

OIIK-1.B.1

54

PaccunTaiite mokazaTenb MpPEJOMIICHUS BEIIECTBA, €CIH CKOPOCTh
cBeTa TpH TIEpexojAe Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymesblniachk Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-4.Y.1

55

PaccuuraiiTe yronm MexIy ONTHYECKMMM OCSIMU TOJspU3aTopa H
aHasmzatopa. [Ipy NpOXOXKIEHUM CKpELEHHBIX MOJsgpU3aTopa H
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.

OIIK-1.V.1




1) 60°
2) 45°
3) 30°
4) 90°

56

[Ipoananu3upyiite, KaKk U3MEHUTCA BEIUYMHA MAarHUTHOW WHIYKIIHH
Ha OCHU IJIMHHOI'O COJICHOWAA, €CJIM TOK B HCM YBCIIMYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIIHUTH B 2 paza.

1) YBeauuurcs B 2 pa3a
2) YBenuuures B 9 pa3

3) Ymensmutcs B 9 pas
4) YMmenbuTcs B 3 pasza

OIIK-1.V.1

Cemectp 3

57

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) loromaer Bce majgailee HA HEro U3JIyYeHHe
2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-1.3.1

58

Y KaKoro u3 Ten oTpakaTebHask CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

59

Onenute, BO CKOJIBKO pa3 YBEIUYMIIACh SHEPreTHYECKAsl CBETUMOCTh
abcomoTHO yepHoro Tefa npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.

1) B 72 pa3za
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.1

60

Bribepure, kakas  Qopmyna Haubojee  TOYHO  OINHKCHIBAET
CIIEKTPAJBbHYIO IUIOTHOCTh SHEPreTHYECKOH CBETUMOCTH aOCOIIOTHO
YEepHOTOo Tena’?

1) ®opmyna @epmu-/lupaka
2) ®opmyna boze-DiiHmTeliHa
3) ®opmyaa Ilnanka

4) ®opmymna Panes-/xunca

OIIK-4.3.1

61

Kaxoe n3nyuenue sBisieTcst paBHOBECHBIM ?

1) Anbda-, 6eta-, raMmma-u3TydeHUS

2) TennioBoe u3ryyeHue

3) JIazepHOe H3iTyueHHE B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUeHUE

OIIK-1.3.1

62

YKakuTe 3aKOH, KOTOPBIM OmpenensieT IMOJIOKEHHE MaKCUMyMa
W3IIy9aTeIbHOW CIMOCOOHOCTH aOCOJIOTHO YEPHOTO TPH 3aJaHHOU
a0COMIOTHOU TeMIepaType.

OIIK-1.3.1




1) 3akon Credana-bonapiimana
2) llepBblii 3ax0oH Buna

3) 3akon Kupxroda

4) 3akon Masoca

Ykaxute GopMyny, OMPEIeIIONIYI0 JHEPTHIO CBETOBOTO KBAaHTA!

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 HAChILIEHUS NPHU
doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO MOTOKA MaJArOIIETO
CBETa MOCTOSIHHOMW JJINHBI BOJIHBI.
64 OIlK-4.V.1
1) Ymenbmaercs
2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUIUBACTCS
3) CHauana yBeINYUBAETCS, 3aTEM YMEHBIIIAETCS
4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs
[Ipoananusupyiite, 4TO MPOU3OMAET € KHUHETHUYECKOM DHEpPrueu
(GOTORNEKTPOHOB, €ClIM, HE MEHSsS YacTOThl MAJalollero CBETa,
YBEJIUYUTH €r0 UHTEHCUBHOCTD B 2 pa3za?
65 OIIK-1.V.1
1) YMenpmures B 2 paza
2) YBenuuutcs B 4 paza
3) He usmennTcst
4) YBenuuurcs B 2 paza
Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) ais
KaToJa, W3TOTOBJICHHOTO W3 BoJb(pama TtommmuHouW 2 M. Karton
HOKPHIT clloeM okcuaa Oapus. PaboTa BbeIXOJa AIIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosirast [Tnanka — h = 6.6%107*
66 Jlx*c. 3apsi anexrpona —e = 1.6%10™"° K. OIMK-1.B.1
1) 3.2%10" I'n
2) 4.8%¥10"° I'y
3) 4.8%10" I'y
4)4.8*10" I'y
Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YacTOTHI MaJaroliero ceera’?
67 1) IIpsimo ponopIHMOHATBHO YACTOTE OIIK-1.3.1
2) IIponopuHoOHaNbHO YCKOPSIIOLIEMY HAIPSIKEHUIO
3) IIponopuroHaIbHO KBaJpaTy YacCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananusupyiire, Oymer mnu Habmoxatecs ¢orodddexr, ecnu
MJIACTUHKY M3 JaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.
68 OIIK-1.V.1

1) ®oToad ekt Bo3MOKEH, €ClIM KaTo HarpeTh 10 TeMnepaTypsl 347
K

2) He O0yner

3) ®otodadpdeKkT BO3ZMOXKEH, €CIU JOMOJHUTEIHLHO TMPHIOKUTH K




TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B
4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5

Onenute, OT KakUX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM TyUKE;

B) Onepruu otona;

B) Koaddumnmenra orpakeHns moBepxXHOCTH.

69 OIIK-1.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Ipoananu3upyiiTe, B KakuX OONACTAX CIHEKTpa JJIEKTPOMATHUTHBIX
BOJIH BO3MOHO Habmoenne r¢dexra Komnrona.
70 1) BunuMmelii tuanazoH OIIK-4.Y.1
2) Panguonuamnazon
3) TeparepiioBblii AHana3oH
4) PeHTreHOBCKHUH 1MANa30H U TAMMAa-U3JIy4eHHe
Crnemnaiite BBIBOJ O BEJIMYMHE MUHUMAJILHOTO OOpAaTHOTO HATPSIKEHMUS,
pU KOTOPOM THOJHOCTBIO MpeKpamnaercs: GOTOTOK. Y CIOBUE: SHEPTUs
dboToHoB paBHa 6.5 5B, a (orokaron M3roToBIEH W3 JIUTHA, padoTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.
71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Ouenute, BO CKOJBKO pa3 JaBICHME CBETa, [aJaOIIEro
NEPIECHIUKYIAPHO HUICAIBHO 3€pKaJIbHONM TOBEPXHOCTH, OOJIbIIE
JABJICHHUS CBETAa, MAJAIONIET0 MEPICHIUKYISIPHO HICAIbHO YEPHOMN
MOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2)1
3) 15
4)3
Kakum 06pazom umnysbsc (OTOHA CBSI3aH C JTMHOW BOJTHBI?
1) UMnynibe npsiMo IpONOPLHMOHAJIEH AJIMHE BOJIHBI
73 2) Nmmynbe mpsiMO POIIOPLIMOHANIEH KBAIpaTy JAJUHBI BOJHbI OIIK-1.3.1
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
B kakoil obnacTu crekTpa 3JeKTPOMAarHUTHOTO M3IYYEHHUS HMITYJIBC
¢dboToHa UMeeT MUHUMAIbHOE 3HaYeHHEe?
74 OIIK-4.3.1

1) UadpakpacHoe u3mydeHue
2) Teparep1ioBoe U3J1y4eHHE




3) PenTrenoBckoe u3aydeHue
4) PaguousiryueHue

75

[Ipoananu3upyiite, Kakoe U3  MNPUBEACHHBIX  BBICKAa3bIBAHMI
MPOTUBOPEYUT KBAHTOBOW TEOPUU CBETA:

1) UHTEHCHBHOCTH CBeTa He 3aBHCHT OT IUIOTHOCTH IOTOKA
(¢oTOHOB M MX IHEPTUHU

2) CBET MOXKET U3J1y4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPUUSMHU — KBAHTAMH

3) KaxxioMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTE€Ma, COOTBETCTBYET OIpEACIECHHBIH ypPOBEHb
SHEPIrUu

4) Ins yacTULbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC

OIIK-1.V.1

76

VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI EPBOTo nocryiara bopa.

1) YTBep:kaeHue 0 CylecTBOBAHUM CTAIMOHAPHBIX COCTOSIHWI, B
KOTOPBIX 2TOM He M3JIy4aeT U He NOIJIOIIAeT JHePIruu

2) Pa3HOoCTb AHEPruil IByX CTAllMOHAPHBIX COCTOSIHMM paBHA 3HEPIHU
M3JTy4aeMOro MM MOIJIOIIAaEMOr0 KBaHTa CBETA

3) B atome 371eKTPOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM

4) AToM COCTOMT M3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB

OIIK-1.3.1

71

Bribepure, Kakoe U3 NMPUBEICHHBIX HIDKE BBICKa3bIBaHUI MPAaBUIBHO
OINHCBHIBAET CHOCOOHOCTh AaTOMOB K H3IYYEHHIO U MOIJIOIIEHUIO
DHEPrUM: «ATOMBI MOTYT ...»

1) Hormomare U U3Jy4aTh JHIIb HEKOTOPBIH AUCKPETHBIH HA0Op
3HAYEHHMH IHEPTrUuU

2) U3zny4ath ¥ moraouiars Jro0yio MOPIUI0 SHEPTUU

3) U3nyyats MO0 IHUCKPETHBIH HAO0Op 3HAYCHHWH OJHEPruu, JUOO
T00YI0 TOPIIUIO SHEPTUU

4) Uznydarp 00yl0 TIOPHMIO DSHEPTUM, a TOTJIOmATh JIUIIh
HEKOTOPBIN JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU

OIIK-1.3.1

78

YKaxure, K KaKOMy AWAIa3oHy H3JIy4€HUs OTHOCATCS MEPEXO/bl U3
cepuu bansMepa B aTomMe BOIOpOJA.

1) TermoBoe u3nyueHue

2) PeHTreHoBCcKOE U3ITydeHHE
3) l'amMma uznydyeHue

4) Buaumblii cBeT

OIIK-4.3.1

79

[Ipoananu3upyiiTe, Kak W3MEHHIIACh DHEPIHs aToMa BOJOpOJa MPH
M3Ty4eHIH UM (QOTOHA C JUIMHOM BOMHEL A = 4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmtacek Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B

OIIK-4.Y.1

80

OrneHuTe pa3HOCTh SHEPTUN OCHOBHOTO M BO30YKIEHHOTO COCTOSIHUS
(8 »B). [laHO: »7eKTpoH B aroMe mepemena U3 BO30YKIESHHOTO
COCTOSIHUAA B OCHOBHOC, W IpHU JAaHHOM THIEPCXOAC MPOU3O0MIIO

OIIK-1.B.1




u3nydeHre GoToHa ¢ JIIMHOK BOTHBI 650 HM.

1)0,45B
2)1,953B
3) 1,25B
4) 2,2 5B

81

VYkaxure, B UéM 3aKitouaeTcs runoresa e bpouns:

1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH

2) AToM HEe MOXET coJiepKaTh 0oJiee ABYX ANEKTPOHOB, HAXOAAIIUXCS
B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSIX, OIPEAEIAEMBIX
HAaOOPOM YEThIPEeX KBAHTOBBIX YHUCET

3) OIHOBpPEMEHHO HEBO3MOXXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIbI

4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1

82

Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpois:

1) MuxkpoyacTrubl MOTYT NPOSIBJISATH BOJHOBbIE CBOMCTBA
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII

3) ¥V xax10# 4acTULbl CYIIECTBYET aHTUYACTULIA

4) Slmpo aTroma COCTOUT U3 KBAPKOB

OIIK-1.3.1
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Paccunraiite [uiMHY BOIHBI ¢ bpoiyid [uIs 3JIEKTPOHA, ABUXKYIIErOCs

CO CKOpOCTBIO 3.6 KM/c. Macca anextpona m, = 9,1¥107" kr, 3apsin
-19

3neKTpoHa q. = —1,6%10" K.

1) 1.6 Mmxm
2)2.6m

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1
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VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IIPH JaHHOM 3HA4Y€HUU OpOMTAIBHOIO
KBaHTOBOT'O Uucna /[?

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

OIIK-1.3.1

85

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

1) DHepreTnyeckne ypoBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTPOHA B 33JaHHOM
HanpaBJIeHUU

OIIK-1.3.1
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YKa)KI/ITe, 4qTO OonpCaACIsA€T MarHuTHOC KBAHTOBOC YMUCIIO M.

1) OpOuTanbHbIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME

OIIK-1.3.1




2) DHEpTHIo CTAIMOHAPHOTO COCTOSIHUS DJICKTPOHA B aTOME

3) BeimuuHy MOMEHTa HMMIYJbCa JJIeKTPOHA B 3aJaHHOM
HaNpaBJICHUH

4) DHepreTUuecKUe ypOBHH 3JIEKTPOHA B aTOME

87

B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPrHUH aToMa
BO BHEIIHEM DJIEKTPUIECKOM I10JIe?

1) Ditnreitna u ne Xaaca
2) lTrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-4.3.1
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Kak Ha3wpBaloT JMHUHM B CIICKTPC KOM6HH3.I.[HOHHOFO pacceaHusda €
qaCcToTaMH, MCHBIIIMMH 4aCTOTHI ITaJaroIero ceera?

1) OpankeBbIMU CITyTHUKAMH

2) AHTHUCTOKCOBBIMU CIIyTHUKAMHU

3) CTOKCOBBIMHU CIIyTHUKAMU

4) AHTaroHMCTUYECKUMU CIIYTHUKaMU

OIIK-4.3.1

&9

[TosicauTe hU3NIECKUN CMBICIT BOJTHOBOU (DYHKITHH.

1) BonHoBas (pyHKIHS TPONOPIIMOHAIEHA SHEPTHH YaCTHIIBI

2) llpousBeneHne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSIZKEHHOE BbIPAa’KeHHE PABHO IUIOTHOCTH BePOSTHOCTH
00HapY:KeHUS YACTHLbI.

3) BonHoBass ¢yHKIMS 00paTHO MPONOPLMOHATBHA IJIMHE BOJIHBI JI€
bpoiins

4) BonHoBast (yHKIHS TPEACTABISIET COOOM KWMHEMATHUYECKHUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.

OIIK-1.3.1
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Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHONIEHUS
HeonpeneneHHocTel [ eizendepra:

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

OIIK-1.3.1
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yKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/I.

1) DneKTprUdecKu 3apsHKEHHBIC YaCTHIIB.

2) DAEKTPUIECKU HEUTPATbHBIC YACTHIIBI.

3) Bce yacTunbI ¢ MOJyHEIbIM CIIMHOM.

4) DneKkTpruYecKy 3apsHKEHHbIE YAaCTHIIbI C LIEJIBIM CITIHHOM.

OIIK-1.3.1
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Kak Ha3pBaeTcst TBEpao€ TE€IO, y KOTOPOIO BaJieHTHas 30HA
HOJTHOCTBIO 3aIl0JIHEHA, 30Ha MPOBOANMOCTU — MOJIHOCTBIO CBOOO/IHA,
a IIMpHWHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHUIO C JHEPrUeu
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHMK
2) ImdaekTpuk
3) IMonynpoBoaHUK

OIIK-1.3.1




4) IlpuMecHbI MOJIYIPOBOIHUK

Kakyto pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?

*
93 ;) Aowe OTTK-43.1
) JIx/c
3) x/m
4) Ix/>B
Kakas BHecucTeMHasi e AMHUIIA UCTIOJIB3YETCS JUIsl U3MEPEHUSI SHEPTHH
MHUKpOYaCTHLL?
94 1) B OIlIK-4.3.1
2) A
3) kKan
4) spr
Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
leif3enbepra s PHEPrHUHM YACTHIBI U BPEMEHH NpeOBbIBaHUS €€ B
COCTOSIHMH C IaHHOW SHEpruei?
1) DHeprus mpsMo MPOMOPITHOHAIEHA BPEMEHH
95 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU OIK-1.B.1
3) DHeprust u BpeMsi MOTYT ObITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIe
HeompeaeIeHHOCTh BpeMeHU
B xome w3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
ompesieNieHa X-COCTABIISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CJenyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) BpemMss XW3HM M DHEPrus HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEOTpeeNeHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MOKeT ObITh OIpeaejeHa ¢
BbICOKOH TOYHOCTBHIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCA DJJIEKTPOHA HMEIOT CTPOTo
orpezieNIieHHOE 3HaUeHUE
Kak Ha3biBaeTcst cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruun?
97 1) Bo30OyxaeHHOE COCTOsSIHME OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOeE cOCTOSIHHE
4) BaneHTHOE COCTOsSIHUE
B uewm 3akmouaercst TyHHeNbHBIH ) exT?
1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
98 OIIK-1.3.1

NePUOANYECKOM MOTEHIHAIEe
2) B xopmycKylnspHOM TMOBEIEHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS
IIPU MPOXOKJICHUH €T0 Yepe3 y3KOe OTBEPCTHE




3) B HaxoXJEHUM YaCTUIIBI CPa3y B HECKOJIBKMX TOYKaX IIPOCTPAHCTBA
OJJHOBPEMEHHO

4) B npoxoxkIeHMHM MHKPOYACTHIBI 4Yepe3 MNOTeHUHAJIbHbII
0apbep, KOIrJa HJHEPrusi 4YacTHIbI MeHbIe BBICOTHI 3TOrO
O0apbepa

Kakue mNOABWKHBIE 4YacTUIBI WM  KBa3WYACTULBI  ABIIOTCA
HOCHUTEJISIMU 3apsiia B OJYIIPOBOJHUKAX ?

99 1) DnexTpoHbI OIIK-1.3.1
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Uounsl
B pesynbraTe paanoakTUBHOTO pacmaia 3aps sapa yBEIMUYWICS Ha
+2e. IlpoaHanu3upyiTe CHUTyallMl0O U ONpPENETUTEe, KaKOro THIIA
IpeBpalieHre MPOU30ILI0 B YKa3aHHOM Ciydae.
100 1) isa p-pacmana OIlK-4.Y.1
2) a-pacnafg
3) y-pacnan
4) K-3axBar
Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.:
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHM YCIOBUEM
JUIsl KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/, NOCKOJIBbKY /ISl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO IJHMH
BOJIH (2, CJIeI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema. OITK-1
YKaxuTe, Kakue U3 MEPEeUNCICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
102 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Ortser: 1, 3 u 4, N0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunogeume coomeemcmsue. K kasxcoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, nodbepume NO3UYUIO U3 NPABO2O
103 | cmonbya:

YCcTaHOBUTE COOTBETCTBHE MEXAY XapaKTEPOM  JBMXKEHUS H©
JICWCTBYIOLEH HA TEJO CHIIOM.




JIBuxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) Pagnas nymo

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

104

Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008AMeNbHOCMb OVKE Clea
Hanpaeo:

Pacnionoxxure nepeyncieHHble HUXKE TeJa B MOPSIKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHblE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMHU.

A) ap
b) ToHKko€ KOIBITO
B) Hununnap

OTtBer: ABB

105

Ilpouumatime mexcm u 3anumiume pazeepHymviii 000CHOBAHHDI
omeem:

OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IpPH
HEM3MEHHON pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
TOJIIIMHE MMPOBOJHUKA YBEIIMYUTH €TO JUIUHY.

Otser: Ilpn yBeJuYeHMH VIMHBI NPOBOJHHMKA BO3PACTAET €ro
CONPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.

106

IIpouumaiime mexcm, 6vlbepume NPABUNLHBIL OMEEM U 3anuluume
apaymenmol, 000CHO8bIBAIOWUE 8bIOOD OMEema.:

VYkaxure, KakuM 00pa3zoM HE0OXOAMMO MOJKIIOUaTh amrepmerp (A)
1 BotbTMETD (V) K HCCIIeyeMOMY y4acTKy ILICTIH.

1) A — mocnenoBatenbHO, V — mapajieIbHO
2) A — mapannensHo, V — NocIe10BaTeNbHO
3) A u V — nocneoBaTeIbHO

4) A u V — napajuienpHo

Otger: 1); A noak/io4aercs Mocjae10BATEIbHO, YTOObI Yepe3 Hero
NMPOTEKAJ TAKOH Ke TOK, KaK M 4Yepe3 UccjIeayeMblid y4acTok, a V
— napajJjieJibHO, YTOObI HANIPSIZKEHHE HA HeM ObLIO OJUHAKOBBIM C
HANPsKEHHEM Ha MccilelyeMOM YUYacTKe LeMu.

107

Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U
3anuwiume apeymenmol, 000CHOBbIBAIOUUE 8bIOOD OMBEMA.

yKa)KI/ITe, 4TO U3 MCPCUUCIICHHOTI'O HUXKEC HEC ABJIACTCA SKCIICPUMCHTOM
10 HAOJIIOICHUIO MHTEP(PEPEHIINH CBETA.

1) Onpit FOHTA

2) OnbiT ®panka u ['epua
3) Konba HeroTona

4) OnsiT lITepHa u I'epnaxa
5) bunpuzma Openens

OIIK-4




Oteer: 1,3 n 5, Tak kak onbiThl ®panka u I'epuna, llTepHa u
I'epjiaxa He CBAA3aHBI C ONTHKOM.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 6 1e6oM CMobye, nodbepume NOUYUIO U3 NPABO2O
cmonoya:

YcTaHOBUTE COOTBETCTBHE MEXNY (U3HMYECKON BEIMYUHONH U
€IUHULIEH €€ U3MEPEHU.

108 dusnueckas BeIUIUHA EnnHuna nsmepenus
1) DHeprus A) Bt
2) Cuna b) JIx
3) MomHoCTh B)H
4) Umnynse I') kr-m/c

Ortser: 1-b, 2-B, 3-A, 4-T

Ipouumaiime  mexcm u  ycmanoeume  NOCIE006AMENbHOCHID.
3anuwume coomeemcmeyIOWyI0 NOCIe008aMeNbHOCMb OVKE Ccled
Hanpaso:

Pacrnionoxure nepeyncieHHble BHIbl PAaAHMOAKTUBHOIO HM3JIyYEHHS B
nopsiike yObIBaHUS UX MPOHUKAIOIIEH CTIOCOOHOCTH.
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A) o-1yun
b) B-myun
B) y-nyun

OTtBet: BBHA

[IpounTaiiTe TEKCT U 3aMHIINTE PA3BEPHYTHII 000OCHOBAHHBIN OTBET:
[Ipemnoxxure cnocod M3MEpPEeHUs BETHMUUHBI YCKOPEHHS CBOOOHOTO
NaJIeHHus ¢ TOMOUIbI0 MAaTEMAaTUYECKOTO MAasATHUKA.

110
OtBer: /[l ompenesieHusi yCKOpeHHMSI CBOOOJHOIO MAJAEHUSI C
NMOMOIIbK) MASAATHUKA He00X0AMMO H3MEPHUTh €ro MNepuos
KoJyie0anuii 7 u niuHy noaseca /. YckopeHue cBOOOIHOI0 NMaaeHUus
MOJKHO HaiiTh Kak g = 4n”-I/T".

Ipumeuanue. CucreMa OlICHUBaHMsI TECTOBBIX 3aJaHUN Pa3IMYHOrO THIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpexX NpeAJI0KeHHbIX M 000CHOBAHHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
ITonmmaoe COBIMMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbBIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
NpaBWIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apIyMEHTHI, UCIIOJIb3yeMbIe ITPH BHIOOpE
orBeToB. [lonHoe coBmajzeHHe C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OLIMOKH WJIM OTBET OTCYTCTBYET — () OaoB.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTACTCS BEPHBIM,
CCJIM YCTAHOBJICHBI BCC COOTBCTCTBUA (HO3I/II_II/II/I Hnu3 OAHOIo CTO.II6I.[3. BCPHO COIIOCTABJICHBI C
MO3UIUSAMH APyroro ctoibua). [lonHoe coBmageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gaiom,
HEBEpHBIN OTBET WJIU €ro oTcyTcTBUE — () O6aoB




4) 3amaHue 3aKPHITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBmaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oaiiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOr0 THIIA C PA3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBMAJaeT C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 0ainia, eciii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPABUIBHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

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

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX HSTanmbl (OpMUPOBAHHUS 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 YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYaIOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYYHOTO TIIO3HAHHWS, HOBEUIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHATHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[limanupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

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

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO I CAMOCTOSTEIHHOW pabOTHI;

— TOJIy4YeHUE 3HAHUUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0O0pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIaloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHHMS JCKIIMOHHOI0 MaTepHaia.




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

11.2. Meronnueckue yka3zaHus Uil OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIui y4eOHOTO
mpoiiecca, 3aKJIF0YarOIIascs B BEITOJHEHUH O0YJarOIIMMUCS T10J] PYKOBOJICTBOM TIPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIINHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIErOCs SBISETCS MPUBUTHE O0YJIAOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemplie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUK TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBBIMH METOJAAMH W METOAUKAMH HW3Y4YCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMU;

— obecrniedeHHe palMOHAIBHOTO COYETaHUsI KOJUICKTUBHOW W WHAMBUIAyaTbHOU (HOopM
00yJeHwusI.

TpeOoBaHus K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHS B COOTBETCTBUU C TUTAHOM 3aHATHH. Tembl MpakTHUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPaMMBL.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOMpOCOB, KOTOPBIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanuss u BosHbl. Tepmommnamuka. COopHuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosukosa, B.K. Ilpununko, E.B.
Pytokos, FO.H. Lapes. CII6I'YAII, 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / .M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pytekos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COMEP)KATh: TUTYJIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBAaHUM.

Ha mumynonom nucme NOMXKHBI OBITH yKa3aHbl: HAa3BaHUE AHUCLUUIUIMHBI, Ha3BaHUE
MPAaKTUYECKOW paboThl, GaMwins W WHUIHMAIL TpernoaaBarelns, (GamMuins W HHULUATBI
CTYJEHTa, HOMEp ero yueOHOM! IPyMIIbI U J1aTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKATh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAaKTUYECKON pabOThI, paCueTHO-aHATUTUYECKHUE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600s1 10 IpoieIaHHON paboTe JOHKHBI COePKATh OCHOBHBIC PE3yIbTATHI IO paboTe.




TpeboBanust k 0hoOpMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTWBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabor.

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OOyYaIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAaHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKONM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yydaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONIPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OOy4arOIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLHUILINHE;

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

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabldi CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrumuinie Dusnka JOMKEH BBHITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKAYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBIMOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PACIHCAThCS.

B naGopaTtopuio CTyIeHTHl OJDKEH HPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAHHE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNbHO MOYYHTe B OMOIHMOTEKE BCe TOCOOMS, BhIITyCKaeMbIe Kadeapoii.

BoimonusaTe paboTy CTYIEHTY pa3peliaeTcsl, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSAUTHCS, YTO CTYACHT MOHUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

- Kakas [eJib TIepe]] HUM MOCTaBIICHA;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- Kak cJeayeT MPOBOJUTH IKCIIEPUMEHT.

[Tony4deHHbIH 1oMycKk K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHale.
B mpomecce BbImonHeHUsT J1abopaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHUM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE



OJIHOTO TPOTOKOJIAa HECKOJIbKUMHU CTYIEHTaMU BMecTe He jomyckaetcs. [IpoTokon BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoje TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWIig U WHUIMAIbI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpubOopa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIAaCC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEW YyKa3aHHbIE; PE3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JMILIb YePTUTH TAOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHU U BO3MOXKHOCTb
JOMYCTUTHh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTb JIydllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOJIUCH MPENoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPErNoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHUE CIIEAYIoMIeH JJabopaTOpHOU pabOTHLI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOpHOH paboTe

OT4eT NOKEH CONEPIKATh CIELYIOIINE PA3ACIIbL:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWHM J1a0OpPATOPHOM palbOThI, OTTyma €€ CIeayeT
IIEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CreryeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YyCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPHUOOPOB.
Jlanee HEOOXOIMMO ONMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIA U3MEPEHUM.

3. Paboune popmybl.

PabGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyNBl, MO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccielyeMbIX BennyuH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn ¥ IPOMEKYTOUHBIE BBIPAXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmMmynbl A1 BBIYMCICHHUSA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCIICHUH.

B »sTOM paznene oryera AOMKHBI ObITH NMPHUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAHBIX Tabmui. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHKUE JECATUUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWii, BCE OHU JOJKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO




OJTHOTO TMpHUMeEpa MO KaXIou (popmyse. DTOT pazaen HyKeH IJs TOro, YTOOBI MPEro1aBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MNPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YaiHble MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM 1O KaXK/10M U3 HUX.

DTOT pa3fien oT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0oObIYHO OBIBaE€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO ATOM T€M€ M H3JIOKUTh MaTepHuall Mo
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn u pUCyHKH pa3MeNiaroTcs B TEKCTe, a Oomibiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTerabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakmoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOIKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOM ceTku. MI3MepeHHbIe Ha OMbITE€ 3HAUYEHUS MOMUCHIBAThH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAJIbHbIE TOUKH, U
MPOBOJIUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJBKUX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHM (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

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

B »sTOoM pazgene oTueTa HYXKHO TOIBECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaNyucaTh, KaKUe MOTYYeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOJAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXKHO CPaBHHUTH
9TH pe3yJbTaThl M UX MOTPEIIHOCTH, CAENaTh 3aKII0UYEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabnuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUEe 00
UX COBIAJCHUU WM HECOBMAICHUU.

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

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCS HEJONYCTUMBIE
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>XKHBIX MPUYHMHAX 3TOTO HECOBIAICHHUS.

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

Br1BoA 0MKEH COOTBETCTBOBATH 1€/ 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 YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi IpuBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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




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

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

OnexTpudecTBo U MaruetusM. Jlaboparopusriii npaktukym // A.B. Koneusrios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukona, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpormun. CII6I'YAIL, 2013. 68 c.

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

KBanrtoBas ¢usuka. Jlabopatopusliii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021. 90 c.

11.4. MeTtonuueckne yka3zaHUs JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

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

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

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

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

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUITINHE;

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

11.5. Meronuueckue yka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJIS YCTIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IICNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCIUITAHBL.

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

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIGKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK, 3alluTa J1adopaTOpHBIX padoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HaHUM, 0Oy4aroUxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAHOBJICHHOM IIPENOAABATEIIEM 110 JAHHOMY MEPOIIPUATHIO.



