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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMMy OakajaBpuaTa II0 HAalpaBJICHUIO MOArOTOBKM/ crernuambHocTH 13.03.02
«DNIEKTPOIHEPreTHKa U IIEKTPOTEXHUKA» HANPABICHHOCTH «DHEPreTUYECKUE 3JICKTPUYECKHE
MaluHby. JuciumuimHa peanusyercs kapeapoi «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-3 «CnocobeH MpUMEHSTh COOTBETCTBYIOUIMM (PU3MKO-MaTeMaTHUYECKUI ammapar,
METO/bl aHaJu3a U MOJAEIUPOBAHUS, TEOPETHUUECKOTO0 M IKCIEPUMEHTAIBHOTO HCCIEI0BaHUS
IpY PEUICHUH MPO(EeCCHOHANBHBIX 33124

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

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUHU, TPAKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

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

OO0miasi TpyJ0eMKOCTh OCBOCHHS JUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIX eaunUI, 468
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-3 Criocoben
IPUMEHSTh
;(;I(;;B;)T_cmy}omnn OIIK-3./1.4 neMOHCTpHUpPYET 3HAHUE }
. AJIEMEHTapHBIX OCHOB ONTHUKH, KBAHTOBOU
MaTeMaTUYECKUN

MEXaHHUKH ¥ aTOMHOH (pu3nkn
OIIK-3./1.5 nemoHCTpUpy€eT NOHUMaHKE
(Gu3HUeCcKNX SBICHUI U yMEeT IPUMEHSITh

arnmapar, METO/IbI
Ob6memnpodeccnoHalbHbIE | aHATTU3A U

KOMITCTCHITHH MOJICTTUPOBAHHS,

dusznyecKue 3aKOHbI MEXaHHKH,
TEOPETUYCCKOTO U N

MOJICKYJISIPHOU (DU3UKH, TEPMOJANHAMUKH,
IKCTIIEPUMEHTATIBHOTO

SJIEKTPUUYECTBA U MArHETU3MA JIJISl PEIICHUS
UCCIICIOBAHUS TIPU

THUITOBBIX 33724
pelICHU
pohecCHOHATBLHBIX
3a1a4

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPU U3YYECHHUH CIIEYIOLIIUX TUCLMILIAH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «Marematuka. Teopust BEpOSTHOCTEM U MAaTEMATUYECKAs] CTATUCTHKAY;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUA, TOJYYEHHbIE IPH HM3YYCHWH Marepuana JaHHOW IJUCUUIIIIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIBb3YIOTCSI IPU U3yUYEHUU JAPYTUX JUCLUILINH!

— «DIIEKTPOTEXHUKAY,

— «TeopeTnyeckasi MEXaHUKaY;

— «MarepuanoBeieHUE.

3. O0BeM u TPYyIOEMKOCTh JTACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeaeeHne 3TOH TPYJOEMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboTh Bcero Nol Ned N3

1 2 3 4 5




Oowan mpyooemKkocmsp OUCYUNTIUHDBL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 nux yacos npakmuyueckol n0020mMo6Ku
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomesxxcymounoit ammecmayuu: 3ayer, OKk3., 9K3. OK3.
mudd. 3auget, sx3ameH (3auver, Judd. 3au, OK3., OK3.
DK3.%*%*) OK3.

*x

IIpuMeuanue: kaHIUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBI TUCHUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYTOEMKOCTh

Jlekuuu | 113 JIP KII CPC
Paznensbl, TeMbl IUCHUTIIIMHBI (1ac) (C3) | (1ac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Wtoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnexkrpudectBo 11 7 8 11
Paznen 5. Marunerusm 11 8 6 10
Pa3znen 6. Onruka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atoMHOTO sigpa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro | 102 51 51 0 129
[IpakTueckass MOArOTOBKA 3aKIIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMUMHUCS ~ ONpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien

poeCCHOHATLHOHN eATETLHOCTHIO.




4.2. ConepxkaHue pa3/ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3esioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pas3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Paspen 1.

MexaHuKa.

Kunematuka nBukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacarenbHOoe yckopeHus. llocTtynaTenbHOoe U BpalaTelbHOE
nBwkeHue. OcCHOBHasi 3ajlaya KUHEMATUKA MaTepUalibHOU
Toukd. CBsi3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepunanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHHs uMmIyibca. LleHtp
Macc u ero asmxenue. Cucrema eHTpa Macc.

Mexanudeckas pabota u MOIIHOCTh. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUCTeMbl. [loTeHIMaIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd WM IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPIHUH.

MoOMEHT cuiibl U MOMEHT HUMIYJbca. YpPaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHUS MOMEHTa HMMITyJIbca. MOMEHT HMITyJbCca
TBEPAOrO TE€Ja OTHOCUTEIIBHO HEMOABUKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [MHAMUKH BpAIIaTEIbHOTO

JIBIKEHMsT  TBepaoro  Ttena.  KuHeTnueckas  BHEprus
BPAILAOIIETr0Cs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenoBo COKpaIllEHHE JUIAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM vacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIApMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYEeCKUU MasSTHUK, (PU3NUYECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJICOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konedanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpolecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uIny.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHamuueckne CcoOCTOAHMS W mporecchl. [loHsTue
¢ynkuuu coctosiHus. BryTpenuss sueprus. KommuectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HA4yaJI0 TEPMOJMHAMUKHU. TeMIiepaTypa U BHYTPEHHsISI DHEPIHUs




Kak (YHKIHS COCTOSHUA. TermioeMKocTh. DHTponusi. BTopoe u
TpeTbe Haudana TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHHE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, dHTponus). CKOpPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUICANbHBIX  Ta3o0B.
Pacnpenenenue bonbimana.

Pazmen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsja.
B3aumoneiicTBue AIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HanpsskeHHOCTh
JIEKTPOCTATUYECKOTr0  moJid.  [IpuHIMO — CynepHno3uIMH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIMaIbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTAaTHUUYECKOTO  I10JIS,
CBI3b MEXKIy HUMU. TeopeMa ["aycca 11t 3IeKTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
[onspuzanus quaaeKTpuKoB. CBOOOHBIE M CBA3aHHBIC 3apsi/Ibl.
Jwusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHHE  (MHOYKIIMS).
Teopema ['aycca 1jisi 2JIEKTPUYECKOTO TOJSI B JIUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpaencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsI0B. DHEPrHUs 3apsyKEHHOTO IPOBOJHHUKA.
OO6beMHas II0THOCTh SHEPTUH 3JIEKTPHUUECKOTO MOJIS.
DNEeKTpUYECKUH TOK. DIEKTPOABMAKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W auddepeHnaiIbHON
dopmax.

Pa3pnen 5.

MarneTusm.

3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topoupa.
®opmyna Jlopenna. Cuna Ammepa.

MaruuTtHoe nojie B BemiectBe. HamarumueHHoCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsioxeHHocTh MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O MUPKYJIAIHUA
BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TOJS.

3akon @Papanes. [IpaBuwio Jlenna. Camounnykinusa. B3anmnas
WHYKIHUA.

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

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMATHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loitHTHHra. 3aKkoHBI MNPEJIOMJIEHMS W OTPaKEHHUs CBETA.
AOCONIOTHBIN MOKa3aTeh TPEIOMIICHUS.

WnTepdepenus. Meronsl HaOM0AeHUSI HHTEPPEPEHIINU CBETA.
Hudpakmus ceera. [lpunnun [Moiirenca-Openens. ducnepcus
ceera. udpakimonnas pemrerka. Ilomsipuzanus cBera. 3akoH




Maunroca.

Pazgen 7. KpaHTOBas onTHKA.

TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUs: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopmycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3nen 8. KBanroBass MexaHHKA.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®dazoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoitns.
[Ipunnunn =~ HeompeneneHHoctu  [eizenOepra.  BosHoBas
¢yHKIUSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3NYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenunrepa, KBaHTOBBIE COCTOSIHUSA. KBaHTOBBIE ypaBHEHUs
nemkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sAMme. KBanToBbli ocumuiatop. Hynesas
SHeprus, HyneBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MeXxaHWKe. 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.
CummMmeTpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUI CIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMUYeCKoi CBA3M.

Pa3nen 9. ®du3uKa AaTOMHOI0 AApAa.

AtomHoe sapo. JledekT Macchl, SHEprus CBs3M sapa. SmepHbie
cuiabl. Mojenu aTroMHOro  siipa:  KamelibHash — MOJEJb,
o0OosioueyHass MoAeNlb. Buabl pagvoOaKTUBHOIO H3IYYECHHUS.
3aKoH paaroaKTHBHOTO pacmana. Anbga-pacnaj. bera-pacnan.
["'amma-u3znydenue. HacTUIbl 1 aHTUYACTHUILBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SaepHble peakTophI.

DyHIaMEHTAIbHBIE B3aHUMOJICUCTBHUS. Knaccudukanus
a1eMeHTapHbIX yactul. KBapku.

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne

Dopmsbl .

Ne | Temsbl npakTUYECKHUX TpynoemMKOCTh, |HpaKTUYECKOM |pa3nena

. MPaKTUYECKUX

/11 3aHATHAN . (gac) MOJATOTOBKH, | JUCIIUII

3aHATUN
(dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHaMHKa
MaTepUaAIbLHOU TOYKU




Kunemaruka u
JUHAMHKa
a0COFOTHO TBEPIIOTO
Tela

Pemrenue 3agau

CrnennanbHas Teopus
OTHOCHUTEIBHOCTH

Pemenue 3amau

Kunemaruka u
IUHAMHKA KOJeOaHUI

Pemenue 3amau

XapakTepucTUKu
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau

MounexyisapHo-
KHHETUYECKasi TEOPHUs

Pemenue 3amau

Cemectp 2

HanpsixeHHOCTD M
MTOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBmxenue
3apsKCHHBIX YaCTUIL B
AJIEKTPOCTATHYECKOM
mose

Pemrenue 3agau

JpneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AJIIEKTPUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHMTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
uHnykiuu dapanes.
PaboTa B MAarHUTHBIX
MTOJISIX

Pemrenue 3agau

13

Wutepdepeniys.

Judpakmus.
[Tonsapuzanus

Pemenue 3amau

Cemectp 3

14

TeroBoe nu3nyyeHue.
dotorpdekr

Pemenue 3amau

15

Dddexr KomnrTona.
CBoiicTBa (hOTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
['eit3enGepra. BoaHb

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
[Ipenunrepa.

Pemrenue 3agau




ITorennuanbpHLIE

Oapbepsl
19 S nepHbie peakuumn Pemrenne 3agau 3 9
Bcero 51
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBECHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
rJI\/?i HaunmenoBanue nabopaTopHbix paboT prﬂ?:;fj;oc“’ Hf?g;:g:;:}f;? I;[ fclfiﬁ
(qac) JIUHBI
Cemectp 1
1 MasitHuk Makcseria 4 1
2 HakxnoHHBIN MasTHHK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 000OPOTHBIN MasITHUKA 3 2
5 OmnpeneneHne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OmnpenencHUE IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJISIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yeiabHOro 3apsija dJI€KTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyYECHHUS 4 7
12 |  Buemmnuit porosddexr 3 7
13 | H3yudeHue cnekTpa aToMa BOAOPOIA 4 8
14 |  OmnpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 1O 3 9
po0ery B BO3ayxe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs
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 camocrositensHoil paboTh
yac yac yac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 43 20 11 12
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 43 19 10 14
IToaroroBka kK IpOMEKyTOUYHON 43 19 10 14
arrectaruu (ITA)

Bcero: 129 58 31 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEJEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Uﬁngull))/ec bubnmuorpaduueckas ccpuika 6H(6KH;$:K6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

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

Uponos, 1. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Upomos. -

15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,
2021.-312c.

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

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

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

Uponos, 1. E. KBanToBas ¢pusnka.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 8-e u3x. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

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

Hponos, U. E. 3agaun mo obmieit pusuke :
yaeOHoe mocodue jytst By30B / U. E. Upomos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
2021.-434c.

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

Kann, K. b. Kypc o6meit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.




https://urait.ru/bcode/454214 | Cazonos, A. b. SnepHas ¢pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
FOpaiir, 2020. - 320 c.

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

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOUMBIX JJIi OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabymiie 9.

Tabmuma 9 — IlepedeHp DJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoii akageMuu HayK

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

https://openedu.ru/ Oo6pazoBatenbHas miaThopma «OTKPHITOE
o0Opa3oBaHHE»

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

8. IlepeueHb MH(OOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUTIINHE.
[TepedyeHs UCIOIB3yeMOT0 MPOTPaMMHOTO OOECTIEYeHHS TIpeicTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyenb nporpaMMHOTO 00ECTIEYSHHUS

Ne n/mt HaunmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uie 2.




Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI YacTH
MaTepHaTbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

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

OcHnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas ayuTOpus I TPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPECHHH (3JEKTPOHHBIN 3aBOA DIbBpO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMSL.

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

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

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius nmiuockux BoiH, 4. JludpakionHas pemerka,

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




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

VYuebHas ayIuTopus 1Jis1 JIaOOPATOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TA0OOPATOPHBIE YCTAHOBKH T10
anektpoMmaruetTuzmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOpHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayIuTOpHS I TPAKTUUECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

VYuebHas ayIuTopus 1Jis1 JIaOOPATOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

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

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
o0yyaromuxcs Mo JUCUUIUTMHE puBeAeH B Tabmuue 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS MPOMEKYTOYHOM aTTeCTalli

Bunx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crucok BONPOCOB K AK3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.




10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NMpuBeneHa B Tadymie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEpPCHUTETa,  MpaBUIa
UCIIOJIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyuvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepuar;

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

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOTOJHHUTEIHHOW JMTEPATypHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yyJaronuics TBEpI0 YCBOWII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOU
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHbIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIECHMS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
10 CYIIECTBY HM3JaraeT €ro, OMMUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMEeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;

— YaCTHYHO BIIAJICET CUCTEMOH CIICIIMAIM3UPOBAHHBIX MOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuana;

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

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

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

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

No ni/mt [Tepeuens BompocoB (3a1ay) 1st SIK3aMeHa Kon
WHNKATOpa
Cemectp 1
1 HazoBure npeaMeT n3ydyeHus KWHHEMATHUKHU. OIIK-3.]1.4
2 Jlaiite onpenenenne MaTepruagbHOW TOUKH. OIIK-3./1.4
3 Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAaHT€HLIMATIbHBIM YCKOPEHUEM OIK-3 J1.5
a: = 4 M/’ M HOPMAIBHBIM YCKOpEHHeM a, = 3 m/c’. Haiimure Y




BCJIMYHMHY IIOJIHOT'O YCKOPCHUS TCJIA A.

HasoBure, B kakux enumHunax usmepsercs B cucreme CH yriosas

4 OIlK-3./]1.4
CKOPOCTh U YTJIOBOE YCKOpPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. OIIK-3./1.4
[Ipoananu3upyiTe OTIWYUSA CIEAYIOMUX (PU3NUYESCKHX MOJCIICH:

6 abcomorHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OITK-3 J1.5
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MaTtepuaiabHoi Touku U ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OIK-3.J1.5
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapakrtep NPSAMOJIMHEUHOTO IBWKEHHUS Teja IO

] U3BECTHOMY 3aKOHY JABIKeHus x(f) = 10 + 2*¢ + 0,5%7 (m). Kakoit OIK-3.J1.5
MyTh MPOHAET TeNo 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe M
MPUMEHEHNE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 Chopmynupyiite nepsbiii 3akoH HproToHa. OIIK-3./1.4
OObsicHUTE TPUHLUI H3MEPEHUS BEJIMYMHBI CUJIbI, OCHOBaHHBIA Ha

10 OIIK-3./1.4
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OITK-3.J1.4
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-3./1.5
Hprorona.

KaMmeHb 1€XUT Ha THE COCy/la, MOJHOCThIO MOrPYKEHHBIN B Boay. Kak

13 W3MEHUTCSL CUIa JABICHUA KAMHA Ha JHO, €CIM CBEXY HAIUTD OIK-3.J1.5
KepocuH (KEpOCHH HE cMmemmuBaercs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.

14 HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiaumBaer Gopmy OITK-3.J1 4
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHUS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAcCTOSTHHUS Mexay Humu. OOOocHYWTe,

15 KaKk M3MEHUTCA CHJIa B3aMMHOIO TATOTEHUs IBYX Ten, ecau Mmaccy | OINK-3.J1.5
OJIHOTO M3 TE€J YBEJIHMYUTh BABOE, a PACCTOSHUE MEXIY TelIaMH —

YMEHBIIUTH B JiBa paza.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKON BETMYHUHBI. OIIK-3.]1.4

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OITK-3.J1 4
COXpaHEeHHMsI UMITYJIbCA.

18 HazoBure, kakas pusndeckasi BemuurHa Ha3bpiBaeTcss MoMeHToM cribl. | OITK-3.J1.4
CpaBHUTE 3aMIMCU OCHOBHOT'O 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpamarenbHoro ABwxeHus. Haiinute B3aumocBsizu mexay stumu | OIIK-3.J1.5
3aKOHAMHU.

20 Chopmynupyiite 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-3./1.4

21 Jaiite onpeneneHne paboThl Kak HU3NIECKON BETUINHBI. OIlK-3./1.4

22 Chopmynupyiite, 4TO TaKO€ MOLUTHOCTh KaK (pU3MUECKasi BEIMUMHA. OIIK-3./1.4

73 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU TIO OIK-3.J1.5
OKPY’KHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

Uccnenyiite paboTy CHIIBI, €CITK TEJIO Maccoi m = 1 KT moj aeicTBrueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-3.J1.5
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIOIB3YEMbIX ISl PpEIICHUs M
3aJlauM.

75 OOBbsicHUTE, B Ye€M COCTOMT pPa3INYhe MEXKIY KOHCEPBATUBHBIMHU H OIK-3.J1.5
HEKOHCEPBATHBHBIMU CHJIAMHU.

26 Kakoit kopabmb JBWKeTcs MemueHHee — HarpyxkeHHbiid wm | OIIK-3.J1.5




HEHArPpYKEHHbIH — TpU  OJMHAKOBOM MOIIHOCTH JBHUraTesis?

OO6ocHYyliTE CBOW OTBET.

27

Jlaiite onpenenenne noTeHManbHON 3Heprun. OT Yero oHa 3aBUCHUT?

OIIK-3.]1.4

28

OObsicnuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMAJIBbHON YHEPrUEN.

OIK-3.]1.4

29

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS YJHEPTUU.

OIK-3.]1.4

30

Jlan ToHkui ctepkeHbp Maccol m = 120 r u gmuHout [/ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepeauHy. Paccumraiite €ro MOMEHT MHEPLUHUHM OTHOCHUTEIBHO
YKa3aHHOU OCH.

OIIK-3.11.5

31

[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMmenserca Teopema lllteliHepa nmg pacdera MOMEHTa
MHEPLMHU TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-3.11.5

32

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

OITK-3.71.4

33

Kak Brluncisercs KuHeTHYeCKas OHCpPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYION Il KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOT'O IBUKCHUS.

OIK-3.71.5

34

ChopmynupyiiTe 1Ba  IOCTyJaTa OTHOCUTEILHOCTH

DiHIITEHA.

TEOPHUH

OIK-3.]1.4

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
KIaccudeckas (popMyna s KHHETHUecKo# sHeprum E = m*1*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETWYEeCKash JHEpPrus Teia
coriacHo CTO?

OIIK-3.11.5

36

Omnpenenure, Kak M3MEHHUTCA MEpUON KoJeOaHWH MPYKHUHHOTO
MasTHUKa TpPH YBEIWYCHWH €ro Macchl B 2 pas3a, a >KECTKOCTH
IPYXHMHBI — B § pas.

OIK-3.71.5

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYHAON?

OIK-3.]1.5

38

Cnenaiite BBIBOJ TIO BONpPOCY: Kak OylIeT M3MEHITbCA X0
MasTHUKOBBIX YacOB IPM HACTYIUIEHUM JIETHUX >XapKUX IHEH 1o
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMEUIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUi)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-3.11.5

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIK-3.]1.4

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJIBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-3.11.5

41

3anumuTe ypaBHEeHUe OeryIeil BOJIHBI.

OIK-3./1.4

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

OIK-3.]1.4

43

HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBaa 340 w/c. Ilpoananu3upyiite 3amady W  ONPEICITUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa.
HNcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
m/c, v,y = 60 M/c.

OIIK-3.11.5

44

Chopmymupyiite npuraImn [ oirexsca.

OIK-3.]1.4

45

HazoBure onpenenenne nHTepepeHIny BOJIH.

OIK-3.]1.4

46

ChopmynupyiiTe, YTO HA3bIBAETCS CTOSYCH BOIHOM.
IIPUMEP CTOSIYEH BOJIHBL.

[IpuBeaute

OIK-3.71.5

47

HazoBuTe oCHOBHBIE napaMeTpbl COCTOSIHUA, KOTOPBIMH OIIMCBIBACTCS

OIK-3.]1.4




TEPMOAMHAMHWYCCKAs CUCTEMA.

Ha omny wamry BecoB mocTaBWwiIM ONOAIE C ropsdeil BOJOW, a Ha

48 JIpyryto ypaBHoBemmuBaronme e€ rupu. Coxpanurcs au ¢ teueHuem | OIIK-3.J1.5
BpeMeHH 3T0 paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuinuTe YpaBHEHUE COCTOSIHUS UI€ATIbHOTO Iasa. OIIK-3./1.4
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OITK-3 J1.4
MoJieKyJbl. C KaKMMU JBH)KCHUSIMU OHU CBSI3aHbI? A
51 Uemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce OIIK-3./1.4
59 Ouenute, 4yBCTBUTEIHHOCTh KaKOIO0 TEPMOMETpA BBIIIE — PTYTHOTO OIK-3J1.5
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I'a3, Haxopsmuiics npu nocrosstHHOM nasineHuu p = 100 kIla, uzmennn
53 o0eeMm c V| =4 M no V, = 12 M [Tokaxwute, kak paccuntbiBaeTca | OIIK-3.J1.5
paboTa rasa B TaKOM IpOIIECCe, U HANINUTE €€ BEIINYUHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-3.J1.5
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-3.]1.4
OueHuTe CUTyalUIO: Karulsl MAac/STHUCTOM >KUIKOCTH MONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-3.J1.5
OO0s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Onenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nap OJWHAKOBOM Macchl Mpu OJHOM u ToM ke Temneparype? | OIIK-3.J1.5
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTto u3yyaer 3yeKTpocTaTuka? OIIK-3./1.4
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-3./1.4
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-3.J1.5
paccTosiHiE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Balll OTBET.
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOpOJa MpH MoJHOM obOopoTe anekrpona | OITK-3.J1.5
BOKPYT HETO.
Kak B3ariMHO OpHEHTHUPOBAHBI CUJIOBBIE JIMHUH U SKBUIIOTEHIIUAILHEIE
62 OIIK-3./1.4
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb OIIK-3 ] 4
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBaeTCS AIEKTPUUECKUM AUINIOIEM? OIlK-3./1.4
65 Kaxkue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-3./1.4
66 OObsicHUTE  pa3iuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU OIK-3.J1.5
JINDJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsii JOJDKEH HAXOOUTHCS Ha
67 oOKJIaJKax KOHJEHCATOpa, YTOOBI MPU Pa3HOCTH moTeHImanoB Mexay | OITK-3.J1.5
obkmaakamu B 12 B on o6nanan sueprueit B 1 Jx.
Onenure, Kakol €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 ILUIACTHHBI TLIOMmapi0 0.2 M2, KOTOpBIE pa3neineHsl cioeM napaduna (¢ | OIMK-3./1.5
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS AJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IJIACTMHAMHU, eciau M3 3Tux miactud | OIIK-3.J1.5
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl napauienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-3.J1.5

€CJIM COCAMHCHUC 3aMCHHUTD Ha HOCJ’IGI{OB&TGHBHOG?




71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-3./1.4

72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTH. OIIK-3./1.4

73 Kak u3MeHuTCs cConpoTuBieHHe MPOBO/IA, €CIU €0 ATUHA YBETUUUTCA OIK-3.J1.5
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.

74 PaccunTaiiTe MOIIHOCTH, BBIACISIEMYIO HA CONMPOTHUBIEHUH 3 KOM mipu OIK-3.J1.5
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.

75 Jaiite onpeneneHre MarHuTHOW UHIYKIUH. OIIK-3./1.4

76 Kakum 00pa3oM omnpenensercst HanpapieHue CHibl Amnepa? OIIK-3./1.4

77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-3./1.4

73 PaccuuraiiTe, ueMy paBHa BEeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-3.J1.5
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccuuraiiTe MarHuTHYIO MHIYKIMIO Ha OCH JUIMHHOTO COJIEHOHU7A,
conepkamiero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA

& CepAeYHUK ¢ TpoHuaeMocThio i = 100, ecau mo HeMy MPOXOJIUT TOK OHK-3.]1.5
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOPOWJA, HEOOXOIUMYIO, YTOOBI

80 IIpU CWIe TOKa B HeM, paBHOM 10 A, marauTHOe mose Ha ero ocu | OIIK-3.J].5
umeno Benuuuny 1 mTi.
Onpenenure, Kakol 3apsi HECET 3JIEMEHTapHas 4acTUlla, €CJIM OHa,

81 JBUTAsICh O CKOPOCThbi0 1 MM/c B MarHuTHOM nojie ¢ uaaykuueit 0.5 | OIIK-3.J1.5
Tn, ncnbiTeiBaeT pevicreue cuibl Jlopenna Benmuuunoit 0.16 mH.
OueHuTe CUTYalUIO: B MarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU

82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarbest ux tpaexkropuu, u | OIIK-3.J1.5
€CJIU J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHuTHOW MHAYKIIUN? OIIK-3.]1.4
[Ipoananusupyiite Benmuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE

’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLIO pagnycoM OITK-3.J1.5
10 cm HaxomuTcss B MarHUTHOM mnosie ¢ uHaykauer 50 mTin. OtBer
3anuiunre B MB.

85 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-3./1.4

86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-3./1.4

87 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-3.]1.4
Onpenenure, KaKas SHEPrus 3aKIOYEHA B KAaTYIIKE UHAYKTUBHOCTBIO

88 . . OIIK-3./1.5
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIXK.

%9 [Ipennoxure cmoco® u3MEpeHHsS BEIWYMHBI MATrHUTHOW SHEPTUH, OIK-3.J1.5
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.

90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIlK-3./1.4
Kak B3aMMHO OpHMEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI

91 HaNpsHKEHHOCTH  AJIEKTPUYECKOTO TMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-3.]1.4
CKOPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-3./1.4
[Ipoananu3upyiiTe, TIe CBET ABMKETCS OBICTpee — B anMase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuuatorcst ckopoctu ceera B | OIIK-3.J1.5
JAHHBIX cpefax?
OueHuTe cuUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIy pazjena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb NpenoMieHUs NMEPBOU Cpelbl

94 paBeH 2.4. Bo3MOXHO Ji, 4TOOBI OTpa)KeHHBIN U mipenoMieHHbIi yan | OITK-3./1.5
ObUTM TMEpPHeHAUKYISIpHBI Ipyr npyry? Ecnu nma, ompenenute
MoKa3aTesb MPEJOMIICHHs BTOPOH Cpefbl.

95 Uro Ha3pIBalOT HHTEpdepeHueii ceera? OIIK-3./1.4




96

Onummure, B 4eM pazjiMuhe MEXAY T'€OMETPUYECKOM M ONTUYECKOI
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

OIIK-3.11.5

97

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUS —PATYKHOU
OKpacKMd y TOHKHMX IUICHOK (pa3jiuTO€ Ha MOBEPXHOCTHU BOJBI MAacCJo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-3.11.5

98

Uro Takoe nucnepcus cBera Kak siBieHue? [lpuBeaure mnpumepbl
HAOJIOACHUS JUCTICPCHH.

OIK-3.]1.4

99

[Ipoananu3upyiite, Kakol HaWOONBIIUN MOPSIJOK CIEKTPa MOXKHO
HaOmogaTh Ha JIU(PaKIMOHHOW pemieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00Iy4aroT CBETOM C JIMHON BOJMHBI 500
HM.

OIK-3.71.5

100

Uemy paBHa pa3HOCTh (a3 JBYX CBETOBBIX BOJH, IPU KOTOpPOU
Ha0J10/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-3.]1.4

101

[lnockonoyisipu30BaHHBIM  CBET IMMAJAET HA AHAIMA3ATOP TaK, 4YTO
IJIOCKOCTh MOJsipU3aiuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciiy4ae?

OIK-3.71.5

Cemectp 3

102

Uto Takoe aOCOTIOTHO YEpHOE TeN0?

OIIK-3.]1.4

103

Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS
JaMmImbl, €CIH yIBOUTH ee Temreparypy? OOOCHyHTEe Bail OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-3.11.5

104

Pacnonoxkure cinenyromue CIEKTPaJbHbIE KIIACCHI 3BE3] B IOPSIKE
BO3pacTaHus aOCOJIIOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Ty4EHHsS! a0OCOIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-3.11.5

105

OOBscHUTE TPUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO
ONTHYECKOTO MUPOMETPA.

OIIK-3.11.5

106

Urto HazbiBaeTcst BHEIHUM (HoTOdhdHEeKTOM?

OIIK-3.]1.4

107

B kakux eqununax cucrembl CY MOXKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIK-3.]1.4

108

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA(D(EKT B MIacTUHE U3
MeTasuia, pabora BbIXoga KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

OIK-3.71.5

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO
U3JIy4YEHHS.

OIK-3.]1.4

110

OO0mbsacHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJHBI.
OO06ocHyliTe Balll OTBET.

OIK-3.]1.4

111

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

BOJIHBI paBHa 2,426 M.

OIK-3.71.5

112

Onwumute, 4To MpeCTaBisieT co00i aToM B paMkax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-3.]1.4

113

ATtoMm BOAOPOda HAXOAUTCSA B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA atomM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NIOCTYJIATHI bopa.

OIK-3.71.5




114

B gem coctout runotesa ne bpoisns?

OIK-3.]1.4

115

OObsicHUTe, TpPH KaKUX YCIOBHSIX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBeauTe mnpuMephl, NTOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIK-3.]1.4

116

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

OIIK-3.11.5

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIH?

OIIK-3./1.4

118

B uem oriamume CTAaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIK-3.]1.4

119

CpaBHute JyIMHYy BOJIHBI Ae bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpOTOHA Maccoit m, = 1.67*10 7 KT, HMEIOIINX OJJMHAKOBBIE CKOPOCTH

V.

OIIK-3.11.5

120

Kakum oOpazom »sHeprus
FapMOHHMYECKOTO  OCIMJIIATOpa
HeonpeaeneHHocTel [ eizenoepra?

«HYJEBBIX KOJ e0aHMii» KBaHTOBOI'O
CBs3aHa C COOTHOILICHHUEM

OIIK-3.11.5

121

[Tocunraiite, CKOIBKO 3JEKTPOHOB MOXKET HAXOIUTHCA B OCHOBHOM
COCTOSIHHHU B aTOME.

OIK-3.71.5

122

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Yy KOTOPOTO ILIEJIMKOM
3arojiHeHa BHENTHSA 2p-0007104Yka. ATOM Kakoro BEIIECTBA HWMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIK-3.71.5

123

OueHute 1O TOPSAAKY BEIWYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DSHEpPrusi KOTOPOrO XapaKTEepPU3YyeTCs Ppa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-3.11.5

124

MukpouacTuua 3amnepra B O4HOMEPHON NOTCHIUAIBHON AME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = 1. Ilokaxure, KaKk ONpeNeNUTbh KOOpAUHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHAPY)XUTh MMKPOYACTHUIy MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-3.11.5

125

KakuM MokeT OBITh CHUH YacTHI, KOTOPHIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeaure npuMepsl TaKUX YaCTHII.

OIK-3.]1.4

126

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIK-3.]1.4

127

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JIYYCHHA.

OIIK-3.J1.5

128

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

OIK-3.71.5

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIK-3.]1.4

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEpPrusi OCHOBHOTO
coctosiaust E; = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUsI By = -5
9B, sHeprus metactabmibHOrO coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOMCXOIUT padouee N3IydcHHeE.

OIIK-3.11.5

131

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

OIIK-3.]1.4

132

OOpsicHUTE, KaK KBAaHTOBas TEOpHUs TEIIOEMKOCTH TBEPAOIo Teja
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

OIIK-3.11.5

133

Kakass wacrtuma HasbBaercss ¢oHoHOM? KakuM  KBaHTOBBIM

pacnpeeeHieM ONUChIBalOTCS (YOHOHBI?

OIIK-3.]1.4

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

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




Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nudd. 3agera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI

npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM PaOOTHI

Ne i/t

[IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTTHEHUS
KYpPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

BOHpOCBI AJid TIIPOBCACHUA HpOMC)KyTO‘IHOﬁ arrecrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

Kon

[IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB
WHJUKATOpa

Cemectp 1

Kakas Oynmer TpaekTopus Yy YacTHIIBI, JABWXKYIICHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJIMYUHE YCKOPEHUEM?

1) ITpsimas muHUA OIIK-3.J1.5
2) Jlunus ¢ neperubom
3) ITapaGoina

4) OKpYKHOCTH

OHpeI[eJ'II/ITe, Kakas M3 IPEACTABICHHBIX (1)I/IBI/I‘ICCKI/IX BCIIMYHUH HMECT
CANHUIY U3MCPCHU, COBITIAAAOIYIO C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Ammynsce OIIK-3.]1.4
2) Yckopenue

3) Bec

4) YrnoBas cKOpOCTh

[Ipoananu3upyiiTe, Kakod OTBET SBISETCS MPAaBUIBHBIM Ha BOIPOC:
«Yemy paBHa cymMMa BHYTPEHHUX CWJI, JEHCTBYIOLIUX MEXIY TeJlaMU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) I3MeHeHHI0 SHEPTUH CUCTEMBI OIIK-3.21.5
2) Hymio

3) U3MeHeHnIo UMITYJIbCca CUCTEMBI
4) YCKOpEHHIO IIEHTPa MacC CUCTEMBI

Uro npou3oiaET mociie abCoIOTHO HEYNPYroro ynapa 4acTUll MacCaMu
my = 4m, u ¢ kuHeTH4eckuMu sHeprusimu T, = 6T;. Yactuna ¢ maccoit
m; JABUTajach BIPaBO, a YacTHIAa C MAaccoil m; HAaBCTpedy dYacTUIE C
Maccou m.

OIIK-3./1.5
1) YacTtuubl OyayT ABUTaThCS BIIPABO

2) Equnasi yacTuua 0yaeT ABUraThCsi BJIEBO

3) YacTtuubl OyayT HOKOUTCS

4) Yactuubl OyayT NBUTaThCSl B IPOTUBOIMOIOXKHBIE CTOPOHBI

Uto mnpowusoimer ¢ MOMEHTOM HWHEPIMH CBUHIIOBOTO IMJIMHIpA

. . OIIK-3.11.5
OTHOCHUTEJIBHO OCH, COBMNAJAIOIIEH C €ro TeOMETPHUYECKOW OCBIO




CUMMETPHH, €CIIH MIWJIWHIP CIUTIOIIUTD B JTUCK?

1) He uzmenurcs

2) YBeauuurTcs

3) Coxpanutcs

4) CTaHeT paBHbIM HYJIIO

VYKaXuTe BEpHYIO 3aliCh YypaBHEHUS JUHAMHUKU BpallaTeIbHOTO
JBUKEHUS.

M =J*o
2)e=MMJ

3) M=L*w2
4) L = r*p*sina

OIK-3.]1.4

VYkaxuTe, 4eMy paBeH MOMEHT MHEpPLUU TOHKOro oOpydya Maccod m u
paguycar.

1) T =m*r*/12
2) I =m*r*/2
3) I =m*r*/3

4HJ= m*r

OIIK-3.]1.4

BriGepure ¢paszy, COOTBETCTBYIOIIYIO TNiepBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®dakT cymecTBoBaHMs aOCOTIOTHOTO JTBHYKCHUS

2) CyuiecTBOBaHNE HHEPIHAIBHBIX CHCTEM OTCUETA

3) ®axT cyleCcTBOBaHHsI HEMHEPLMAIBHBIX CUCTEM OTCUETA

4) ®axT cymecTBOBaHMS MPUHIIUIIA OTHOCUTEILHOCTH [ amuest

OIIK-3.]1.4

VYkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xkr*m/c
2)H

3) kr*m?
4) m/c?

OIIK-3.]1.4

10

Paccuuraiite BelIMYMHY MOAYJIS MAKCUMAaJbHOM BEIWYUHBI YCKOPEHUS
TOYKH, JABWKEHUE KOTOPOH OMNUCHIBAETCS ypaBHEHHWEM Xx = 3cos(2f—
m/4) cm

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

OIK-3.71.5

11

BriGepure ¢opmyity, Onpenensionlylo BeJIUYHHY (Pa30BOH CKOPOCTH
BOJIHBI.

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

OIIK-3.]1.4

12

PaccuuTaiite, yeMy paBHa pab0oTa KOHCEPBATUBHOW CHUJIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).

OIK-3.]1.4




1) 3aBuCHUT OT yObUIM MOTEHIMATBHOMN SHEPTHU

2) IlponopirioHanbHa MPUPAIICHUIO KUHETUYECKOW SHEPTUH
3) PaBHa nyJs1o

4) 3aBUCUT OT CKOPOCTH JIBUKECHHUSI.

13

Kakas u3 mepedncieHHbIX (PU3MYECKHX BEIWYUH HMEET Pa3MEpPHOCTH
(kr¥m)/c*?

1) MOMEHT cuJbI
2) MoMeHT uHepLUU

3) MoMeHT umItyibca
4) Cuna

OIK-3.]1.4

14

Korma TtanrennumanbHO€ YCKOpPEHHE paBHO HYJIIO, a HOpMajbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPUBOJIMHENHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM MPSIMOJTMHEHHBIM
4) PapHOMepHBIM BpalleHueM

OIK-3.]1.4

15

BriGepure npaBuibHbI 0TBeT. Kak M3MeHsAeTCS MOAYNIb CKOPOCTH IPH
IPSMOJINHEHHOM JBM)KEHMH, €CJIM 3aBHUCUMOCTh IPOIIEHHOIO TEJIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 172

1) VobiBaer

2) Ilpoxoaut 4yepe3 MUHUMYM
3) Bo3pacraer

4) OcTtaéTcs MOCTOSTHHBIM

OIIK-3.11.5

16

Kak BpIuncCIIsIETC MOMEHT MHEPLIMM MaTEPUATILHON TOYKH?

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

OIK-3.]1.4

17

Kak cooTHOCATCSI MOMEHTHI HHEPIUU AUCKA J; U NUIMHAPA J;;, KOTOpbIE
HMEIOT PABHBIE MAacChl U paguycChl?

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

OIIK-3.11.5

18

Haiigute oTHOIIEHWE PpOoN3BEIeHHBIX padoT (A1/A,), ecru 1Ba AWCKA C
paBHBIMU Maccamu U paguycamu R; u R; (R; = 2R;) packpyunBaror u3
COCTOSIHUS TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIK-3.71.5

19

Kakoii yuéHblil co3zfan crenuanbHyo Teoputo oTHocuTensHocT (CTO)?

OIIK-3.]1.4




1) Fanmneit

2) DitHIITEelH
3) Jlopenn

4) bop

20

Bri6epute ypaBHeHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

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

OIIK-3.]1.4

21

IIpoananu3upyire, NpU KakOM YCIOBMM B CHCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIE KoOjeOaHus, Oyaer HaOmomatbess pe3oHaHce (wp —
COOCTBEHHAs YacTOTa, () — YACTOTa BBIHYKJIAIOIIEH CHIIBI)?

1) ®>> w0
2) o> w0
3 o= ol
4) o << w0

OIIK-3.]1.4

22

BriGepuTe, kakast puzndeckas BeIMYUHA U3MEHSAETCS MO BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HberoToHa?

1) Monsapnas macca
2) CxopocThb

3) Macca

4) MoMeHT UHEepLUU

OIK-3.]1.4

23

BriGepute, B Kakoil cucTeMe TeJl MOJHBI MOMEHT MMITYJbCa OCTACTCS
IIOCTOSAHHBIM.

1) 3amkHyTOM

2) HezaMKkHYTOM, I/Ie CyMMa MOMEHTOB BHYTPEHHHUX CUJI paBHA HYJIIO
3) He3zaMkHyTOH, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI IOCTOSTHHA

4) He3amkHyTOMI

OIK-3.]1.4

24

VYkaxute, paboTa Kakoil M3 MEpEUYMCICHHBIX CHUJ paBHA HYJIIO MpH
3aMKHYTOM TPaeKTOPUU JBHKEHUS Tela.

1) Bsizkoro tpenus

2) Cuiibl TpeHUS KaUeHUS

3) TaroreHus

4) Cunbl TpEHHUS CKOJIbKCHUS

OIK-3.]1.4

25

YeMy paBHa BeJIMUYMHA YCKOPEHHS CBOOOJHOTO MaJCHHUSA g Ha BHICOTE
HaJl TOBEPXHOCThIO 3eMJIM, paBHOW paauycy 3emun? Benuuuny g
BOIIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

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

OIIK-3.11.5

26

[Ipoananuzupyiire, Kak W3MEHUTCS Mepuo/ KoJieOaHui
MAaTCMaTUYCCKOTO MasATHUKA, CCIIM JJIMHY €0 NIOoJABCCa YBCIWYUTHL B 9
pa3, a Mmaccy rpysa — yBeJIMUHTh B 4 pa3a?

OIIK-3.11.5




1) YBeauuurcs B 3 pa3a
2) YBenuuuresd B 4 pasa

3) YMeHbIHTCA B 2 pasa
4) YMenbuTcs B 4 pasza

YUrto npom3ouIET cO CpeaHEH DJHEpPrueil IOCTYNATEIBHOIO IBHKCHUS
OJTHOW MOJIEKYJIBI Ta3a, ecii 00beM HEKOTOPOW MaccChl MIEAIbHOIO Tasa
n300apHUECKH YMEHBIIWICS B 2 paza?

27 1) VBenuuuresd B 5 paza OHK-3.1.5
2) YmenbmuTcs B 5 pasza
3) YBennuurcs B 3 pasza
4) YMeHbmMTCH B 2 pa3a
OrneHuTe, KaKoi ra3 HarpeeTcsi OOJbIIE B CICAYIONMICH CHUTyaIluu: JBa
pa3MMYHBIX WACATBHBIX Ta3a — OJHOATOMHBIM W JIBYXaTOMHBIA —
HAXOJATCS NPU OJMHAKOBOW TEMIIEpAaType U 3aHUMAIOT OJMHAKOBBIM
o0beM. ['a3bl coxumaroTcst aguabaTHUecKu 0 YMEHBIIeHUs: o0bema B 2
28 | PBE OIK-3.]1.5
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHOATOMHBIN HarpeJcs 00JbIle
3) JAByXaTOoMHBII Harpescst 6oblie
4) I"a3pl BOOOIIIE HE HATPEIINCH
Cemectp 2
YkaxuTe siBJICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOITH?
1) Orubanue BOTHAMH MPESATCTBUA
2) HajnoxxeHne Apyr Ha JApyra BOJIH, WAYIIMX OT KOTepPeHTHBIX
29 OIIK-3./1.4
HCTOYHHKOB
3) OTki0HEHHE BOJIH oT NepBOHAYAIBHOTO HaTPaBIICHUS
pacnpoCTpaHEHUs IpU NEPEXO0JIE U3 OJHOM CpPENbI B IPYTyIO
4) 3aBucuMOCTb (pa30BON CKOPOCTH OT JTMHBI BOJIHBI
[Tpoananu3upyiite, KaKUM JOJDKEH OBITH YrOJI MaJeHHUs CBETOBOTO Jyya,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT € MajaromumM yroi 40°.
30 | 1)25° OIIK-3.1.5
2) 55°
3) 20°
4) 45°
OneHuTte AMEKTPOEMKOCTh IJIOCKOT0 BO3AYIIHOTO KOHAEHCATOpa, €Cliu
paccTosiHHE MEXAYy ero oOKJIagKkaMH YBEIWYUTh B 9 pa3, a o0iacTb
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUJUTUPOBAHHON BOOM (€ = 81)?
31 1) YMenpmmres B 4 pa3 OIIK-3.21.5
2) YBenuuuresd B 4 pasa
3) YBeanunrcs B 9 pa3
4) Yeenuuured B 12 pa3
Ha3zoBwure BemiecTBa, KOTOpbIE MPU OOBIYHBIX YCIOBUSIX NMPAKTHYECKH HE
32 | NpOBOJAT ANEKTPUICCKUI TOK? OIIK-3.1.4




1) ITpoBogHUKH

2) IomynpoBOgHUKHN
3) IInatuna

4) IndJIeKTPUKHU

33

Kak HaIPaBJICHBI CHJIOBBIC TUHUU HATMPSDKEHHOCTH
ANEKTPOCTATUYECKOTO TIOJIS, CO3JAHHOTO TOYEYHBIM OTPHUIATEIHHBIM
3apsaom?

1) 3aKpy4HrBarOTCA BOKPYT 3apsija

2) K 3apsany

3) 3akpy4MBarOTCs BOKPYT 3apsiia 10 YaCOBOM CTpENKE

4) 3aKkpy4uBaIOTCs BOKPYT 3apsijia IPOTUB YaCOBOM CTPEIIKU

OITK-3.71.4

34

B kakux emunumax B cucteme CH wu3mMmepsercs mnoTeHIUaN
AIEKTPUUECKOTO T0JIsA?

1) A/m
2) B/m
3)B

4) A*m

OITK-3.71.4

35

MoskeT 1M 4acThlla MMETh 3apsj, BeJIMYMHa KoTtoporo B 1.5 pasa
00JIbI1IE IIEMEHTAapPHOTO 3apsiaa?

1) Moxert

2) Het, He MOKeT

3) MoxeT, HO TOJIBKO €CJIH 3apsi/i OTPULIATEIIbHBIN
4) MoeT, HO TOJIBKO €CIIH 3apsij 0JI0KUTEIbHBIN

OIK-3.]1.4

36

UeMy paBeH MOTEHIMAI IEKTPUYECKOTO MO ?

1) IloTeHUManbHOM PHEPTUU €AUHUYHOIO IOJIOKHUTEIBHOTO 3apsiia WU
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) PabGoTte CHJI oA no nepemMenieHnIo eIUHUYHOI'0
NMOJIOKUTEJBHOI0 3apsiia W3 [JaHHOW TOYKH TMOJsA B
0eCKOHEYHOCTh

3) Cuite, neicTByIOLIEH HA 3aps/l, TOMEIICHHBIN B JAHHYIO TOUYKY TOJIS

4) KuHeTHnueckoi 3HEpruy MpOOHOTO TOYEYHOTO €IWHHYHOTO 3apsja B
AHHOW TOYKE IOJIA

OIK-3.]1.4

37

Hanummre popmyny 3akona Oma B muddepeHnmansaoi popme:

HR=U/
2) R = Q/PPAt
3)j=c'E
4)R =P/

OITK-3.71.4

38

OueHuTe ONTUYECKYIO IUHY MyTH L W3 OJAHON TOYKH B JAPYrylO, €CIHU
paccTositHue MeXAy IBYMs TOYKAMH IPO3pAaYHOU JUIIEKTPUYECKON
cpeasl S = 4 M. [lokazarens npenomiieHus: cpeanl n = 1.5. Onruyeckas
JUIMHA ITyTU L U3 OIHOM TOYKH B APYT'YO COCTABUT. ..

I)5w™m
2)6m

OIK-3.71.5




3)Twm
4)11m

39

Kak  HasplBaeTcs ~ BEeNMYMHA  HANPSDKEHHOCTH  TONS,  €CIIU
HaMarHM4eHHOCTh  (peppomarHeTmka  obOpamaercs B HylIb H
HANpsDKEHHOCTh  TIOJIT  HAampaBjIeHa  MPOTHBOIIOJIOKHO  TIOJIIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) I'ucrepesnucom

2) KoopuuTuBHO# CHJIOH

3) Ionspuzanueit

4) MarHuTOIBIKYIIEH CUITOM

OIK-3.]1.4

40

OrneHure, MO KaKOW TPAEeKTOPUHU OYIET ABUTATHCS B MAarHUTHOM ITOJIE
YacTHUIa, JETAWAsA C MOCTOSSHHOM CKOPOCTBIO BIIOJIb JIMHUM MarHUTHOMN
WHIYKIUH.

1) OxpyxHOCTB
2) Ilpamas

3) OBasnoun

4) Dnnurc

OIK-3.71.5

41

B kakux CAUMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIK-3.]1.4

42

YcTaHOBUTE COOTBETCTBUE MEXKAY MaTEpPUAJIOM IIPOBOJHUKA M €r0
ANEKTPONPOBOIHOCTBIO:

Marepuan DneKkTponpoBoHOCTH (G, 1/(OM-cm)
A) Merann 1)>10"-10"
b) [MonympoBoaHUK 2)10"°-10°

B) JlH3IIeKTPHK 3) 10*- 10°

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

OIIK-3.]1.4
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OHGHI/ITG, KaK COOTHOCATCA YTJIbI IAJACHUA O U OTpa’KE€HUA (p CBETA.

1)a>>(p
2)a>o
Ja=¢
HHa<o

OIIK-3.]1.4
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[Tpoananm3upyiite, ueMy paBeH aOCONIOTHBIN MMOKa3aTeNb MPEIOMICHUS
Cpenbl C JUAJEKTPUYECKON NPOHUIAEMOCThIO € = 16 W MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

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

4) 116

OIIK-3.11.5
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IL]IH O6’b$ICHeHI/I$I KaKoOIro sABJICHUA MOXET 6I:ITI> HCIIOJIb30BAH MPUHIUIL
I'toiirenca-Openens?

OIK-3.]1.4




1) KorepentHocTh

2) Iudpakuus

3) Ionspuzamms

4) KopmycKysipHO-BOJHOBOH JTyaau3M

[Ipoananmsupyiite, 4emMy  paBeH  IIepUOJ  PELIETKH,  Korja
mudpakroHHas pereTka coaepkuT 200 mMTPpUXOB HA MIJLTAMETP.

46 | 1) 100 mxm OIIK-3.]1.5
2) 500 MmxMm
3) 200 MM
4) 5 MkM
[Ipoananu3upyiiTe ~MHTEHCUBHOCTH CBeTa IMpH  HUHTepHEpeHIUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTHIO | OT KOr€pEHTHBIX UCTOYHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).
47 1) 451 OIIK-3./1.5
2) 3*]
31
4) 0
Hatinure MPABWIbHOE  HAa3BaHUE I BEKTOPHOM CHIIOBOH
XapaKTEPUCTUKH JIEKTPOCTATUYECKOTO MOJIS.
48 | 1) Iorenunan OIlK-3.]1.4
2) HanpsizkeHHOCTDb
3) Unnykuus
4) 3apsn
Onenure, Kak 3aBUCHUT JIEKTPUYECKAss MPOBOAUMOCTH ITPOBOAHHMKA OT
MIPUJIOKEHHOM K HEMY Pa3HOCTH MOTEHIIMAJIOB.
49 1) IIpsimo mponopurOHATBHO OIIK-3.11.5
2) IlponopuMOHaNbHO CTENEHHU OT PA3HOCTH NTOTEHIIMAJIOB
3) IIponopuroHaIbHO KBagpaTy
4) He 3aBucHT
OueHnre, KaK U3MEHUTCSA CWIA 3JIEKTPOCTATHYECKOTO B3aWMOJIECHCTBHUS
JBYX TOYEYHBIX 3apsiioB, €CIM OJUH W3 HUX YMEHBIIUTH B 4 pasa, a
paccTosIHUE MEKy HUMH YMEHBIIUTH B 2 paza?
50 1) Y™Menbmres B 8 pas OIIK-3.21.5
2) YMeHbpmmTCH B 2 pasza
3) YMmenpmures B 16 pa3
4) He usmeHuTcst
Uro U3 MEepeurclEeHHOTO SIBISIETCS OCOOCHHOCTHIO CHJIOBBIX JIMHHUM
MarHuTHOTO 1oJisA?
1) CunJioBble JINHMU MarHUTHOTO TOJISI BCera 3aMKHYThIe
51 OIIK-3./1.4

2) MaruuTHele CUJIOBBIC JHWHHMM HAUMHAIOTCA Ha MarHuTHBIX U
3aKaHYMUBAIOTCS Ha 3JICKTPUICCKUX 3apsagax

3) MaruuTHele CHJIOBBIC JIMHWUM HAUMHAIOTCS M 3aKaHUYMBAIOTCS Ha
MAarHuMTHBIX 3apsAaaax




4) MaruuTHbele CHJIOBBIC JIMHWMMW HAUMHAIOTCA W 3aKaHUYMBAIOTCI Ha
QJICKTPHUYCCKUX 3apsAaaax

CnenaiiTe BBIBOJI, KaKOH TE€OMETPHUYECKOW (PUTypod MOKHO OIHCATh
TPACKTOPHUIO JIBIXKEHMSI 3apsSHKEHHOM YacTHIIbl, JBUTAIOLIEHCA MO
HeKOoTOpBIM yTiioM (0° < o < 90°) kK TUHUSIM MarHUTHOW WHTYKIIUH.

52 1) OKpYHOCTD OIIK-3./1.5
2) [Tapabomna
3) I'unep6omna
4) Cnupaan
OneHuTe cTeneHsb noysipu3anuu P cBera, eciu cBeT NpecTaBisieT co0on
CMECh €CTECTBEHHOT'O CBETA C IUIOCKOMOJSPU30BAHHBIM. IHTEHCUBHOCTD
MOJIIPU30BAaHHOTO CBETA B JIy4€ paBHAa MHTEHCHUBHOCTH €CTECTBEHHOTO
CBETa.
53 OIIK-3./1.5
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite mokasarenp NpeaoOMIICHHs BEIIECTBA, €CIIM CKOPOCTh CBETA
IIpU IIEpPEX0Jie Jyuya U3 BO3/yXa B HEKOTOPOE BELIECTBO YMEHBIIMIACH
Ha 20%.
54 1.2 OIIK-3./1.5
2) 1.25
3)0.2
4)2.2
Paccuuraiite yrosm Mexay ONTHYECKMMH OCSMH IOJIIpU3aTOopa W
aHanu3aropa. [Ipm DPOXOXKIEHMHM CKPEIICHHBIX MOJsApU3aTopa H
aHaJIN3aTOPAa NHTEHCUBHOCTh CBETAa YMEHBbIIWIACH B 4 pa3a.
55 1) 60° OIIK-3./1.5
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, KaK U3MEHUTCS BEJIMYMHA MAarHUTHOW MHAYKUWH Ha
OCH JUIMHHOI'O COJIEHOMJA, €CIM TOK B HEM YyBEIMYHUTH B 4 paza, a
IUIOTHOCTh HAMOTKHY BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBeauuurcesi B 2 pa3a OIK-3.1.5
2) YBenuuntcs B 9 pas
3) YmensmmuTcs B 9 pas
4) Ymenbimutcs B 3 paza
Cemectp 3
VYkaxuTe, Kakoe Telo sSBISAeTCs aOCOMOTHO YEPHBIM TEJIOM.
1) Ilornomaer Bce magaoiiee Ha HEro U3JIy4eHue
57 OIIK-3.1.4

2) OTpakaeT Bce Malalolee Ha Hero u3ydeHne
3) M3nyuyaeT B peHTT€HOBCKOM JTMAIa30He
4) NznydaeT B BUIMMOM JIMAITa30HE
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VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epkanbHOrO
3) MaroBoro

4) YepHoro

OIIK-3.]1.4
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OneHute, BO CKOJNBKO pa3 yBEIUYMIACh DHEPreTHUECKash CBETUMOCTh
abcomoTHO YepHOro Tena npu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000K.

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

OIK-3.71.5
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Bri6epute, kakas popmysa HanbGosiee TOYHO OMKCHIBACT CIIEKTPATBHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

1) ®opmyna @epmu-/upaka
2) ®opmyna boze-DiiHmTeliHa
3) ®opmyaa [lnanka

4) ®opmyna Panes-Jxunaca

OIIK-3.]1.4
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Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6eta-, ramMmma-u3IydeHUs

2) TensioBoe u31yyeHue

3) JIazepHOe u3i1yueHue B BUIUMOM M HH(PPAKPACHOM JIUaNa30HaxX
4) TopMO3HOE PEHTTEHOBCKOE U3JTYUCHUE

OIK-3.]1.4
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YKaKUTe 3aKOH, KOTOPBIA OMpenesieT TOJOKEHHE MaKCUMyMa
M3IIy4aTeIbHOW CIOCOOHOCTH a0COJIFOTHO HYEPHOTO TIpH  3aJaHHOU
abCONIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBblii 3akoH Buna

3) 3akon Kupxroda

4) 3axon Maioca

OIK-3.]1.4

63

VYkaxxute Gopmyiy, onpeAessionyio SHEPTUI0 CBETOBOTO KBAaHTa!

1) E = (m*c?)/2

2) E=h*c

3) E=h*A

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

OIIK-3.]1.4

64

[Mpoananu3upyiite, Kak W3MEHSAETCS CHJIAa TOKAa HACHIIICHUS IIPH
dotorddekre B ciiyuae yMEHBIIEHHS CBETOBOTO IMOTOKA MaJarOIIEro
CBETa NOCTOSIHHOM JUTMHBI BOJTHBI.

1) YMenbmaercs

2) CHauana yMeHbIIAeTCs, 3aTEM YBEINUUBAECTCS

3) CHavayia yBeTUIMBACTCS, 3aTEM YMEHBIIIACTCS

4) CHauaza ocTaeTcs IOCTOSHHOM, a 3aT€M YMEHbIIAETCSI

OIIK-3.11.5

65

[Ipoananu3upyiiTe, YTO TMPOUZOUIET € KUHETUYECKON HHEPTrHeit
(OTORIEKTPOHOB, €CJIM, HE MEHSSl YacTOThl MAaJaloNIero CBETa,

OIK-3.71.5




YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

1) YmensmmuTcs B 2 pasza
2) YBenuuurcs B 4 paza
3) He usmenuTcs

4) YBenuuurcs B 2 paza

OneHuTe BEeMWYMHY KpacHOW TrpaHuipbl (horodddexra (B repmax) s
KaTo/a, U3TOTOBIEHHOTO U3 BOJb(Gpama TonuHoi 2 mMm. Katoa mokpeit
cioeM okcuaa Oapusi. Pabora BhIXOAa AJIEKTPOHOB C IOBEPXHOCTH
Kkatoza pasHa 2 5B. Ilocrosunas [Tnamka — h = 6.6¥10°* Jx*c. Sapsin
snextpona — e = 1.6¥10™"° Ko

66 OIIK-3.11.5
1) 3.2%¥10" I'y
2) 4.8%10"° I'y
3) 4.8%10" 'y
4) 4.8%10" 'y
Kakum oOpa3om 3aBucuT paboTa BBIXOJA JJIEKTPOHA C TOBEPXHOCTH
KaTo/a U3 KaJIMHs OT YaCTOTHI MMaJJAI0IIEeTo cBeTa?
67 1) IIpsimo mpomOPIIMOHATHHO YaCTOTE OIIK-3./1.4
2) IIponopuroHaIbHO YCKOPSIOIIEMY HAIPSKEHUTO
3) IIponopuiOHaTBEHO KBAaIpaTy YaCTOTHI
4) He 3aBUCHUT OT 4acCTOThI
[Mpoananm3upyiite, Oymer nu HaOmonatecs GoTodhdexr, ecnu
MJACTUHKY W3 JIaHTaHa OO0JydaTh CBETOM C JIJIWHOW BOMHBI 600 HM?
Pabota BbIXo/1a 371eKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®oToaddhexT BO3MOKEH, €CIIM KaToJ HarpeTh 10 Temrneparypsl 347 K
68 2) He Gyser OIIK-3./1.5
3) ®ororddekr BO3MOKEH, €CITU JOMOJHUTEIBHO NPUIOKUTh K
IUTACTUHKE YCKOPSIIOIIYIO PA3HOCTh MOTEHIIMATIOB BETUYMHON HE
Menee 1 B
4) ®oT103(h(HEeKT BO3MOKEH ¢ BEPOITHOCTHIO p =~ 0.5
Onenure, OT KakuX BEJIMYMH 3aBHCUT CHJIa CBETOBOIO IaBJICHUS C
KBAaHTOBOU TOYKH 3pECHHUS:
A) Yucna GOTOHOB B CBETOBOM ITYUKE;
b) Onepruu ¢porona;
B) Koaddurnuenra orpakeHrs mOBEpXHOCTH.
69 OIIK-3.11.5
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Mpoananu3upyiiTe, B KaKUX 007aCTIX CHEKTPa dJICKTPOMATHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.
70 1) BuguMmebril tuanazon OIIK-3.11.5

2) Papnonunanazox
3) TeparepiioBblii Auana3oH
4) PeHTreHOBCKHMI 1MANAa30H U TaMMa-U3JIy4eHue
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Chenaiite BBIBOJ O BEIMYMHE MUHHUMAJIBHOIO OOPATHOTO HAIPSLKEHUS,
IpU KOTOPOM HOJHOCTBIO MpeKpamaercss (GOTOTOK. YCIIOBHE: SHEPTHS
¢botoHoB paBHa 6.5 3B, a (orTokaTon MrOTOBIIEH W3 JIUTHUSA, padoTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)25B

OIK-3.71.5

72

Ouenure, BO CKOJIBKO pa3  JaBJiEHHE CBETa, MAaJalOIIEro
NEPIEeHIUKYIAPHO HJEalTbHO 3€pKaJbHOM MMOBEPXHOCTH, OOJbIIE
JABJICHUSl CBETa, MAaJAIOIIEer0 MEPHEHAUKYISIPHO HACAIbHO YEpHOU
MOBEPXHOCTH.

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

OIIK-3.11.5
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Kakum 06pazom umnyibsc (oTOHA CBS3aH C IJTMHOW BOJIHBI?

1) Umnysibe mpsiMo IPONOPLIMOHAJIEH AJIMHE BOJIHBI

2) mnynbe npsiMO MPONIOPLMOHANIEH KBaIpaTy AJIMHBI BOJIHBI

3) UmMnyabc 00paTHO NPONOPUMOHAJICH JJIMHE BOJTHbBI

4) mnynbe npsMO IPONOPLUOHAIEH KOPHIO KBaJApPaTHOMY OT JJIMHBI
BOJIHBI

OIK-3.]1.4

74

B kakoii obmacTu cHeKTpa 3JEKTPOMAarHUTHOTO H3JIyUYEHUS HUMITYIIbC
¢doroHa MMeeT MUHMMAaJIbHOE 3HaYCHHE?

1) UudpakpacHoe uznyueHue
2) TeparepuoBoe U3IydeHUE
3) Pentrenosckoe nznyueHue
4) PaguousiryueHue

OIIK-3.]1.4
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[Ipoananu3upyiiTe, = Kakoe W3  MNPUBEACHHBIX  BBICKAa3bIBAHMIA
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) UHTEeHCMBHOCTh CBeTa He 3aBHCHT OT IUIOTHOCTH TMOTOKA
¢oToHOB M MX IHEPTUMN

2) CBeT MOKET U3IMy4aThCsl U PACIPOCTPAHSITHCS TOIBKO OTAEIbHBIMU
MnopuussMu — KBaHTaMH

3) KaxaoMmy u3 KBaHTOBBIX COCTOSTHUH, B KOTOPOM HaxXOJUTCSI aTOMHAs
CHUCTEMA, COOTBETCTBYET OIPEACIICHHBIN YPOBEHb JHEPIUU

4) Inst yacTUlbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJAWHATHI U UMITYJIBC

OIK-3.71.5

76

VYKkaxxute, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:kanenue 0 CynmecTBOBAHHM CTALMOHAPHBLIX COCTOSIHWIA, B
KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu

2) Pa3HOCTD 2HEpPruil JBYX CTAllMOHAPHBIX COCTOSHUW paBHA SHEPTHUH
M3JTy4aeMOT0 WJIHU MOIJIONIAeMOr0 KBaHTa CBETa

3) B aTome »7eKTpOHBI IBIKYTCS IO OpOUTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOHT M3 MOJIOKUTEIHHO 3apsXKEHHOTO siipa M OTPULATENBEHO

OIIK-3.]1.4




3apAKCHHBIX 3JICKTPOHOB

Bribepute, kakoe M3 MPUBEIECHHBIX HHKE BBICKA3bIBAHUN MPABUIBHO
OMMKCHIBAET CIMOCOOHOCTh AaTOMOB K U3JIYYEHUIO M TOTJIOMIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) ITorjomarh U U3Jy4aTh JUIIb HEKOTOPLIH JAUCKPETHbIH HA00p

77 3HA4YeHUI YJHEPTUH OIIK-3./1.4
2) U3nydath ¥ MOTJIOMIATH JIFOOYIO MOPIUIO SHEPTHH
3) U3nyuats 1100 AUCKPETHBIM HAOOp 3HAUEHUH YHEPTUH, MO0 JTH0OYI0
MOPIUIO SHEPTUU
4) N3ny4ath 1100y MOPIHIO YHEPTHH, a TOTJIONIATh JUIIh HEKOTOPKIHA
JIMCKPETHBIN HAOOp 3HAUYCHUN SHEPTUH
YKaxkuTe, K KaKOMYy JHANa3oHy H3IYYCHHS OTHOCSITCS TEpPEXObl U3
cepuu banpmepa B aTome BogopoJa.
78 1) TenoBoe u3nyueHue OIIK-3./1.4
2) PeHTreHOBCKOE U3NyuYeHUE
3) N'amma nznyuenue
4) Bunumblii cBeT
[Mpoananu3upyiiTe, Kak W3MEHUJIACh HJHEPrUsi aToMa BOJIOPOAA TpH
M3TydeHHH UM DOTOHA C ATHHOM BOTHBI A = 4.86-107 M.
79 1) YBenuuunace Ha 4.86 3B OIIK-3./1.5
2) YMenbmmiach Ha 2.55 3B
3) YMmenbmmtachk Ha 4.86 5B
4) YBenuumiiack Ha 9.72 5B
OneHure pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKJIEHHOTO COCTOSTHUS (B
5B). JlaHO: 3J€KTPOH B aTOMe MepemieN U3 Bo30yKIEHHOTO COCTOSIHUS B
OCHOBHO€, U TPU JAHHOM Mepexoj]ie MPOM3O0ILI0 M3ydyeHue (GoToHa ¢
JUTHHOM BOJHEL 650 HM.
80 OIIK-3./1.5
1) 0,4 5B
2)1,93B
3) 1,25B
4)2,25B
VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoins:
1) JIroObie MUKpOYaCTHIBI HAPSAAY ¢ KOPIYCKYJISPHBIMH 00JI1aa10T
BOJIHOBBIMH CBOliCTBAaMH
2) ATOM He MOXKET COZiepKaTh 0oJiee IBYX AJIEKTPOHOB, HAXOSAIIUXCS B
81 OJIMHAKOBBIX CTAIIMOHAPHBIX COCTOSHUSAX, ompenenseMbix Habopom | OIIK-3./1.4
YEeThIPEX KBAHTOBBIX YHCEI
3) OMHOBpPEMEHHO HEBO3MOXXHO C BBICOKOM TOYHOCTBIO 3a/1aTh
KOOPAMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprusi WCIyCKaeTcs M TOIJIOMAETCS HE HENpPephIBHO, a
OTJICTbHBIMU KBAHTAMU
BeiGepure yTBepxkaeHue, HauOojiee MPABUIBHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 OIIK-3./1.4

1) MukpoyacTuubl MOT'YT HPOSIBJIATH BOJIHOBbIE CBOMCTBA
2) DaeKTpOMarHUuTHbIE BOJIHBI UMEIOT CBOMCTBA YaCTHI]




3) ¥V xaxxa0i 4acTULlbl CYILIECTBYET aHTUYACTHLIA
4) SAnpo aroma COCTOUT U3 KBAPKOB

Paccuuraiite nyvHy BOJIHBI 1€ bpoils 1uist 37eKTpoHa, ABUKYIIETOCsS CO
31

ckopocthio 3.6 kM/c. Macca snektpona m, = 9,1%10™ kr, 3apsn

nexTpoHa qe = —1,6%107" Ku.

83 1) 1.6 MiM OIIK-3./1.5
2)2.6m
3) 201 um
4) 3.6 Mmxm
VYKaXkuTe KOJIMYECTBO 3HAYCHMM, KOTOpPbIE MOXET IPUHUMATH
MarHMUTHOE KBAHTOBOE YMCJIO M IpPHU AAHHOM 3HAUYEHHUU OPOUTAIBLHOTO
KBaHTOBOTO uucia [?
84 H2r+1 OIIK-3./1.4
2)3l+1
3HIl-1;
4) 1
VYKaxure, 4TO ONpeeNseT IIIaBHOe KBAHTOBOE YHCIIO M.
1) DHepreTrnyeckue ypoBHH JIEKTPOHA B aTOMe
85 | 2) BenmnunHy MOMEHTa UMITyJIbCa 3JICKTPOHA B aTOME OIIK-3.1.4
3) [lpoekmuio OpOUTAILHOTO MOMEHTa HMITYJIbCAa DJJIEKTpOHa Ha
3aJJaHHOE HaIlpaBIICHUE
4) BennuuHy MOMEHTa UMIYJIbCA AJIEKTPOHA B 3aJaHHOM HarpaBJICHUH
VYkaxxuTe, 4TO ONpeesseT MarHUTHOE KBAHTOBOE YKCIIO M.
1) OpOuTanpHbBII MEXaHUYECKUH MOMEHT DJICKTPOHA B aTOME
86 | 2) DHepruro CTallMOHAPHOTO COCTOSIHUA JIEKTPOHA B aTOME OIIK-3./1.4
3) BeimunHy MOMEHTa HMIYJbCAa JJIEKTPOHA B  3aJaHHOM
HaNpaBJIeHUHU
4) DHepreTHUeCcKrue YPOBHHU AJICKTPOHA B aTOME
B uecTp Koro Ha3BaH 3P QeKT pacIIeIUIeHUs] YPOBHEW SHEPTrUH aToMa BO
BHEUIHEM 3JIEKTPHUUECKOM ToJIe?
87 1) DitHmTelina u e Xaaca OIIK-3./1.4
2) HlTtapka
3) OTTUHTCray3eHa
4) AapoHnoBa-boma
Kak Ha3piBalOT JMHUM B CHEKTpe KOMOWHAIIMOHHOTO pAacCCesHHs ¢
4acTOTaMH, MEHBIIIMMH YaCTOTHI A Jal0IIEro cBeTa’?
88 1) OpanxeBbIMU CIIyTHUKaMHU OIIK-3./1.4
2) AHTUCTOKCOBBIMHU CITyTHHKAMH
3) CTOKCOBBIMHM CIIYTHUKAMH
4) AHTaroOHUCTHYECKUMHU CITyTHUKAMHU
[TosicauTe (hr3MUECKU CMBICIT BOJIHOBON (DYHKIIUH.
89 | 1) BonHoBas ¢yHKIMS TPONOPIUOHATIEHA SHEPTUH YaCTULIBI OI1K-3.]1.4

2) llpousBeneHe  BOJIHOBOM  (QYHKIMM  HAa  KOMILIEKCHO-
cONnpsi’KeHHOe BbIPa’keHHe PABHO MNJIOTHOCTH BePOSITHOCTH




00Hapy:KeHUus1 YACTHIbI.

3) BonnoBas QyHKIMS 0OpaTHO NPONMOPIHOHAIBHA JJIUHE BOJHBI JI€
bporna

4) BonnoBast (h)yHKIMSI MPEACTaBISET COOOW KWHEMATUYECKUH 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HESIBHOH (opme.

Bribepure BepHy0 (POpPMYTHUPOBKY COOTHOIICHHS HEOIPEIEIEHHOCTEH
Ieiizenbepra:

o0 |DAE*Atz=h OITK-3.J1.4
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCA (PepMUOHAMHU.
1) DnexTpuuecKku 3apsyKeHHbIE YaCTULIBI.
ol 2) DJEeKTpUYECKU HEUTPAJIbHBIE YACTUIIBI. OIIK-3.11.4
3) Bce yacTHIBI ¢ MOy EIbIM CIIMHOM.
4) DneKTpuYecKH 3apsKeHHbIE YACTHIIBI C LIETTBIM CITUHOM.
Kak Ha3bIBaeTCsl TBEpAOE TEIO, Y KOTOPOI'O BAJIEHTHAs 30HA MOJHOCTHIO
3aloJIHEHa, 30Ha MPOBOJMMOCTH — IOJHOCTBIO CBOOOJHA, a LIMpPUHA
3alpelICHHON 30HBl BEJIMKA [0 CPaBHEHUIO C HSHEPrUEil TEIIOBOIO
NBUOKECHUA?
92 OIIK-3./1.4
1) IlpoBogHUK
2) InmdjaekTpuk
3) [HonynpoBoaHUK
4) IlpumecHBIii OTYTIPOBOIHUK
Kakyro pazmeprnocts nmeet nocrosHHas [nanka B cucteme CHU?
1) dox*
93 23 gm N OITK-3.]1.4
3) x/m
4) Ix/>B
Kakas BHecucTeMHas €AMHMIIA MCIOJB3YETCS JUIsl U3MEPEHUsT YHEPIUU
MHKpOYacTu?
94 | 1)3B OIIK-3.]1.4
2)A
3) kKan
4) apr
OneHure, Kakol CMBICI HMMEET COOTHOLIEHHE HEONPEEIEHHOCTEN
[eiizenOepra Juis SHEPruM 4YacTUIBl U BPEMEHU NpeObIBaHHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?
95 OIIK-3./1.5

1) OHeprus npsMo NponopLUOHATIbHA BpEMEHU

2) DHeprusi 00paTHO NPONOPLUOHATIHHA BPEMEHU

3) DHeprust 1 BpemMs MOTYT ObITh M3MEPEHbI OAHOBPEMEHHO CO CKOJb
YIOJIHO BBICOKOM TOUHOCTBIO




4) Yem 0oJibllle HeONpeaeJIeHHOCTh JHEPrud, TeM MeHbIIle
Heomnpe/ieIeHHOCTh BpeMeHH!

B xome wW3MepeHHs C JIOCTaTOYHO BBICOKOH TOYHOCTBIO ObLIa
oTpesieNieHa X-COCTABIIAOIIAs UMITYJIbca 3NIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CJIEAYET, PYKOBOJCTBYSICh COOTHOLIEHUSMU HEOIPEIEICHHOCTEN
Ieiizendepra.

1) BpeMs >kM3HM M DHEpPrUs AJIEKTPOHA HMEIOT CYIIECTBEHHYIO

96 OIIK-3./1.5
HEOTPEIeIEHHOCTh
2) KoopauHara X 3JIEKTPOHA He MOKeT ObITh olpe/iesieHa ¢ BBICOKOM
TOYHOCTHIO
3) Bce xoopauHATHI 3JIEKTPOHA TTOJTHOCTHIO HEOTIPEICTICHHBIC
4)y- W Z-COCTaBISIIOIIME MMITYJIbca 3JEKTPOHA HMEIOT CTPOro
OTpe/ieIEHHOE 3HAYCHHE
Kak Ha3piBaeTCsi COCTOSIHME AJIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?
97 | 1) Bo30OyxneHnHoe cocTosiHUE OIIK-3./1.4
2) MeractabunpHOE COCTOSIHUE
3) OcHOBHOe cOCTOSIHHME
4) BasieHTHOE COCTOSIHUE
B yewm 3akmogaercs TyHHeNbHBIH ) dexT?
1) B BomHOBOM xapakTepe JBUKEHHSI MUKPOUACTHUIIBI B IEPHOIUUYECKOM
MOTEHIINaje
2) B xoprycKyassipHOM MOBEICHUH 3JIEKTPOMAarHUTHOTO M3Iy4eHUs MpH
I8 IPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIIK-3.71.4
3) B HaxokJ1eHUM YacTUlbl Cpa3y B HECKOJbKHUX TOYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxoKaeHNH MUKPOYACTHUIIBI Yepe3 MOTeHUHAIbHBIN 0apbep,
KOI'/Ia YJHEPIus YacTHIbI MeHbIlIe BBICOTHI 3TOr0 6apbepa
Kakue nmoaBmkHbIE YacTULIBI WM KBa3UYACTUIbI SBISIOTCS HOCUTEISIMU
3apsja B MOJIYIPOBOAHUKAX?
99 | 1) SmexTpoHsI OIIK-3.]1.4
2) IIpoTonsl
3) DJIeKTPOHBI M AbIPKHU
4) Uonsl
B pesynbrare paguoakTUBHOIO pacmaja 3apsjl sjpa yBeJIuuuics Ha +2e.
[Ipoananu3upyiTe CUTYaluIo U ONPEIEIUTE, KaKOro TUIIA MTPEeBpaLCHHE
MPOU30IILIO B YKA3aHHOM CITy4ae.
100 1) lisa -pacnana OIIK-3./1.5
2) a-pacnaf
3) y-pacnang
4) K-3axBat
Bomnpock! 151 TpoBEpPKHU OCTATOYHBIX 3HAHUHN
101 Ilpouumaiime mexcm, @vlbepume NPABUNLHBILL OMEem U 3anuUUme OITK-3

ap2yMeHrRmbl, O6OCH06b16al0u/;ue 6bl60p omeema.




EcrecTBeHHBI CBET MNPOXOAMUT 4YEpe3 MOJSPU3aTOp W aHaIu3aTop,
CKpelleHHbIe o1 yriaom 45°. Onpenenure, BO CKOJIbKO pa3 YMEHBIIUTCA
MHTEHCUBHOCTh B CBETOBOM IIyyKe IIOCIE€ TIPOXOXKICHHUS depes
aHaIN3aToP.

1) B 2.5 pa3za
2) B 4 paza

3) B3.5 pa3za
4) B 1.5 paza

OtBet: 2) B 4 pa3a, Tak Kak mnocJjie NMPOXO:KIeHUS MOJSAPU3ATOPA
HHTEHCHMBHOCTb CBeTa ociialdeBaeT B 2 pa3a, a mocje NpoXoKIeHUs
aHAJIN3aTOpPa — MPONMOPIHOHAIBLHO KBAAPATY KOCHHYCA YIJIa MEXKIY
IUIOCKOCTSIMH NOJISIPU3ALHMH.
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IIpoyumatime mexcm, 6vlbepume npasuibHble GAPUAHMBL OMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

OTMmeTbTe, KaKue 4acTUIbl U3 IEPEUUCICHHBIX HUXKe 00pa3ytoTces npu 3
-pacnazne.

1) Onektpon

2) Ilo3uTtpoHn

3) DneKTpOHHOE aHTUHEUTPUHO
4) DNeKTpOHHOE HEUTPUHO

OtBer: 1 ¥ 3, mapa «mmo3ur - i 0 *.
: , map POH - HelTpUHO» oOpa3yercsa npu f§
pacnage.
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Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xasucooi
no3uyuu, OAHHOIU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:

[IpoBeauTe COOTBETCTBUE MEXKIY BUJAAMH MarHeTHUKOB M BEJIMUUHON MX
MarHUTHOMN MPOHUIIAEMOCTH [L.

Buap MaraeTukoB MarauTHas NPOHUIIAEMOCTh
1) InamaraeTuku A)ypu>>1
2) [TapamarneTuku byu<li
3) ®eppoMarHeTUKu Byu>1

OtBet: 1-b, 2-B, 3-A
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Ilpouumatime mexcm u ycmaHosume nocied08amenbHOCMy. 3anuuiume
COOMBEMCmMaYIUYI0 NOC1e008AMENILHOCIb OVKE Cle6d HaANpPAaso:
Pacnionoxkutre ykazaHHble Cpelbl B MOPSAKE BO3pacTaHUs MX
OIITHYECKOH INIOTHOCTH.

A) Bona
b) Boznyx
B) Anmas

OTtBer: BAB
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Ilpouumaiime mekcm u 3anuwume paseepHymuili  0O0CHOBAHMbIL
omeem:

OHGHI/ITC, 4YCMy paBCH MOMCHT HWHCPHHU KaATAMICTOCA 110 IINIOCKOCTH
HWIMHAPA Maccoil m u paauyca R, ucnonniys reopemy LlTelinepa.




OtrBer: MoMeHT HHepUMM LHMJIMHAPAa OTHOCHTEJBHO OCH,
NPOXo/silllell yepe3 ero LWEeHTP, PaBeH mr’/2. IIpumensis Teopemy
ITeiinepa QI HOBOI OCH BpPAaLlCHUs, HAXOAALIEHCH OT CTaApoil ocH
HA pagcmmnm, PABHOM pajMycy UWJIMHApPA, HAXOMUM: mr/2 + mr
=3mr’/2

IIpouumaiime mekcm, 6vlbepume NPABUNLHLILL OMEem U 3anuuiume
apaymenmul, 060CHO8bI8AIOWUE BbIOOP OMEema.

TanreHnmansHOe yckopeHue tena a, = (0, HopMaJabHOE YCKOPEHHUE Tella
a, = const. [Ipoananu3upyiTe xapakrep ABUKECHUs Tela.

1) IIpsimonuHENHOE paBHOMEPHOE

106 | 2) [IpsmonuHEHHOE PABHOYCKOPEHHOE
3) PaBHOMepHOE BpalaTebHOE
4) TlpstMmoTMHEHOE HEPAaBHOYCKOPEHHOE
OtBer: 3) PaBHOMepHOe BpamiarejbHoOe, NMOCKOJbLKY npu a, = 0
MOYJIb CKOPOCTH He M3MEHSIeTCsl, a @, = const U3MEHsieT TOJILKO
HalNpaBJieHHe IBHKEHUSI.
IIpouumaiime mexcm, 6vibepume npaguiibHble 6APUAHMbBL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIOOD OMEEMa.
[Mpoananu3upyiite, Kakue (HU3NUECKHE BEIMYHUHBI U3 TEPEUUCIICHHBIX
HUKE COXPAHSIOTCS MPU a0COTIOTHO YIPYTOM CTOJIKHOBEHHH JIBYX TEIl.
1) Ummynsc
107 2) CxopocTh
3) Cuna
4) Dneprus
5) MomMeHT uHepIuu
OtBet: 1 M 4, TaKk KaK 3aKOH COXPAHEHMS] MMILYJIbCA BbINOJIHAETCH
npu Jo60M yaape, a NpH YNPYromM, Korja HeT jaedopManuu,
CIPaBe/UIUB ellle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOil JHeprum.
Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xascooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:
ConocrtaBbTe (pu3uueckue SBICHHUS U BUIbI MOJEH, 00ycaaBIMBaIOMINX
YKa3aHHBIC SIBICHUS.
SIBrienune Ilose
108 =
1) I[TocTostHHBIN TOK A) TlepemeHHOE MArHUTHOE TI0JIE
2) CBeroBas BOJHA b) IloctossHHOE  3JEKTpHUUECKOE
oJie
3) CamounHayKLUA B) IlepemeHHOE 311E€KTPOMAarHUTHOE
noJie
OtBet: 1-b, 2-B, 3-A
IIpoyumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmMaEYIouYIo NOC1e008ameNbHOCIb OYKE Clle8a Hanpaso:
109 | Pacnionoxute mepednciieHHbIe BUIBI AIEKTPOMAarHUTHOTO M3ITyYCHHS B

MOopAAKC BO3pACTAHUA NJIMHBI BOJIHBI.




A) OpaHXeBBbIil CBET

b) ®uonerossiii cBeT

B) UndpaxpacHoe nznydeHune
I') YapTpaduoneToBsie yun

OtBer: I'BAB
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Ilpouumatime mexkcm u 3anuwiume pazeepHymuiii.  000CHOBAHHbIU
omeem:

Hcnonb3ysl 3aKOHBI TEIJIOBOTO U3Iy4YeHHS, MPOAHATUZUPYUTE, MOYEMY
MPU YBEIUYEHUU TEMIEPATYpbl OKpAcKa HArpeThIX TN U3MEHSETCS C
KpacHOM Ha KENTYIO.

OtBer: CoriacHo 3akoHy BuHa, IIMHA BOJIHBI, HA KOTOPYIO
NPUXOIAUTCH MAKCUMYM TeNJIOBOIr0 U3JIyUYeHHUsi, 00PaATHO 3aBUCUT OT
Temmneparypsl. IlodTomMmy ¢ pocTtoMm Temmeparypbl MaKCHMYM
HHTEHCHUBHOCTH H3JIyYeHUSI CMeNIaeTcsi B KOPOTKOBOJHOBYIO YaCTh
CIEKTPA, 4 IVINHA BOJIHBI JKeJITOT0 CBETA MeHbIlle, YeM Y KPaCHOro.
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IIpouumaiime mexcm, @vlbepume NPABUNLHLILL OMEem U 3anUUUme
apaymenmol, 060CHO8bI8AIOWUE 8bIOOP OMEema:

Omnpenenure, y Kakoro U3 NEPEYUCICHHBIX HUXKE TE€JI MOMEHT MHEPLUU
OTHOCHUTEJIBHO OCH BpALICHMs, NPOXOASINEH Yepe3 I'eOMETPHYECKUN
LEHTp Teja, UMEET HauOOJBINYI0 BEIMYMHY. Macchl U pa3Mepbl Tel
OJIMHAKOBBI.

1) Jduck
2) O6pyu
3) lap
4) Cohepa

OtBer: 2) OOpy4, NMOCKOJBKY BCS €r0 Macca cOCpeI0TOYeHAa Ha
MAaKCHMMAJbHOM PACCTOSSHHM OT OCH BpallleHWsl, PAaBHOM paauycy
o0pyua.
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IIpouumatime mexcm, e6vibepume npaguibHble GAPUAHMbBL OMeema U
3anuwume ap2ymenmol, 060CHOBbIBaAIOUjUE 8bIOOD OMBEMA:

Vkaxure, Kakue M3 NEPEUUCIIEHHBIX (PU3NYECKUX BEIMYUH SIBISIFOTCA
rapaMeTpamMu COCTOSIHUSI TEPMOAMHAMUYECKON CUCTEMBI.

1) Temneparypa

2) Mexanndeckas pabota
3) O6seMm

4) JlaBrneHue

5) U3menenue sHTponuun

OtBer: 1,3,4, Tak Kak MexaHHYeckass padora W H3MeHEHHUE
JHTPONNH ABJAAIOTCA QYHKUMSIMHU NPolecca, HO He COCTOSTHHS.
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Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xascooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

ConocTaBbTe TUIIBI BEMICCTB H OCOOCHHOCTH UX 30HHOM CTPYKTYPHI.

BeniectBo 30HHAs CTPYKTypa
1) Merasu A) 3anpemieHHass 30Ha y3Kasi, OpH




HU3KOW TeMIiepaType BaJIeHTHas 30Ha
MOJIHOCTHIO 3aHATA, 30Ha
MIPOBOAMMOCTH MOJHOCTHIO CBOOOTHA.
2) llonynpoBoanuk | b) 3amnpeinieHHas 30Ha OTCYTCTBYET,
BaJICHTHAs 30HAa U 30HA MPOBOJIUMOCTH
MIEPEKPHIBAIOTCS.

3) AudnexTpux B) 3ampemennas 30Ha IIMpoKasd,
BaJICHTHAsl 30HA TIOJHOCTHIO 3aHATA,
30Ha  NPOBOJAMMOCTH  TOJHOCTBIO
cBOOOIHA.

OtBet: 1-b, 2-A, 3-B
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Ilpouumatime mexcm u ycmanogume nocied008amenbHOCmy. 3anumume
COOMBemMcmMaYIouyI0 NOC1e008amMelbHOCMb OVKE Clle6d HANPaso:
Pacnionoxxure ocHOBHBIC THUIBI (PYHIAMEHTAIBHBIX B3aUMOJCHCTBUN B
MOpsAIKEe YOBIBAHUS WX OTHOCHTEIHHOW HWHTEHCUBHOCTH  (CHUIBI
B3aUMOJICHCTBUA):

A) DneKTpoMarHuTHOE
b) I'paBuTanimonnoe
B) Cnaboe

I') CunbHoe

OtBer: 'ABDB
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Ilpouumatime mexkcm u 3anuwiume pazeepHymuiii.  0O00CHOBAHHbIU
omeem:

OO0bsicHuTe, Kakue (PaKTOpbl OTPAaHUYMBAIOT BO3MOXXHOCTh HAOJIOICHUS
BHemHero Gorodddexra.

OtBer: BHemnuii porodpdexkt HadII0a2€TCS 10 KPACHOI IPAaHUIBI
— MHHHMAJbHOH 4YacTOThl MAJa0LIero M3Jy4eHHsl, IPH KOTOPOii
OHO CIIOCOOHO BBIPBATH JJIEKTPOH C MOBEPXHOCTH 00J1y4aeMoro
BelllecTBa.
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Hpoqumadme mekcm, 8bl6€pum€ npaewszbzd omeem u 3anuuiume
apcymernmbl, 0600H06bl@61i01/14u€ 6bl60p omeema:

yKa)KI/ITe, 4dTO U3 NCPCUUCICHHOT'O0 HC ABJIACTCA CTPOTUM YCJIOBHUCM JIA
KOTCPCHTHOCTH CBETOBBIX BOJIH.

1) OnrHAKOBOCTH aMILIUTYT
2) IlocTosiHCTBO pa3HOCTH (a3
3) PaBeHcTBO MyIMH BOJIH

4) PaBeHCTBO 4acTOT

Oteer: 1) OnMHAKOBOCTH AMILUIMTY/, MOCKOJIbKY VI YCTOMYHBOM
HHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cJ1e10BaTeJIbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.
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IIpouumaiime mekcm, 6vblbepume npaguUIbHLIE 6APUAHMbL OMEemd U
3anuwiume ap2ymenmul, 000CHO8bI8aAIOWUE 8bIOOD OMeema.

Vkaxure, Kakue M3 NEePEUUCIICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCeNl B aTOME SABJIAIOTCSA JOIYCTUMBIMU.

Hn=1,/[=0,m=0




OtBet: 1, 3 ¥ 4, NOCKOJBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 HE MOKET
HMeTh HYJ1eBOe 3HaYeHHe.
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Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xasucooi
no3uyul, OAHHOU 8 J1leoM Cmoibye, nodbepume NOUYUIO U3 NPABOSO
cmonbuya:

YCTaHOBHTE COOTBETCTBHE MEXKIY XapaKTepoM  JBIDKEHUS W
JEUCTBYIOLIEH HA TEJIO CUIION.

JBrxxenue Cuna
1) PaBHomepnoe | A) LlenTpocTpemuTenpHas
MPSIMOJIMHEHOE
2) PaBHoyckopenHoe | b) IloctosiHHas
MPSIMOJIMHETHOE
3) PaBHomepHoe | B) PaBHas Hymto
BpallCHHUE

Ortger: 1-B, 2-b, 3-A
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IIpouumaiime mexcm u ycmanosume nocie008amenbHOChb. 3anuuume
CO0mMEemcmayIowyio N0C1e008amMenIbHOCMb OYKE Clle6a Hanpago:
Pacrnonokure nepedncicHHble HIKE TElla B MOPSAIKE BO3PACTAHMA UX
MOMEHTa HWHepuuu. Maccsl M XapakTepHbIE pa3Mepbl Tel CUHUTAThH
OJIMHAKOBBIMU.

A) Hlap
b) Tonkoe komb110
B) Humunanp

OTtBeTr: ABB
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Ilpouumaiime mexcm u 3anuwiume paszeepHymMulli  000CHOBAHMbIU
omeem:

OObpsicHUTE, KaK M3MEHHUTCS CHJIa TOKa Yepe3 MPOBOIHMK, €CIU HpU
HEU3MEHHON pa3HOCTH MOTEHIMAJOB Ha €ro KOHILAX M MOCTOSHHOM
TOJILIMHE MPOBOJIHUKA YBEJINYUTH €T0 JUIMHY.

Oter: Ilpm yBenuyeHMM AJHMHBI NPOBOAHHUKA BO3pacTaeT ero
CONPOTHBJICHHE, 2 C POCTOM CONPOTHBJIEHHS, B COOTBETCTBHHU C
3ak0HOM OMa, yMeHbIIAETCsl CHJIA TOKA.
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Ilpoyumatime mexcm, 6vibepume NPAGUILHBILL OMEem U 3anuuiume
apaymeHmol, 060CHO8bI8AIOWUE 8bIOOP OMEema:

[Ipoanamm3upyiite  ¢GopMy  TpPaeKTOPHUH  3apSOKCHHOW — YaCTHIIHI,
JNBIXKYIIEWCS B MAarHUTHOM TIOJi€ C IIOCTOSSHHOW  CKOPOCTBIO
MEPIEeHIUKYISIPHO K JIMHUSAM UHAYKLIHH.

1) Criupans

2) lpsimas

3) ITapaGomna

4) OKpyXHOCTb




OtBer: 4) OKpPY:KHOCTH, NMOCKOJBbKY B YKa3aHHOM CJIy4yae CHJIa
JlopeHna, s#ABIAKOIAACA UNEHTPOCTPEMHUTEILHON CHJIOH, Bcerga
HAIPaBJICHA CTPOIO MO/ MPSAMBIM YIJIOM K BEKTOPY CKOPOCTH.

Hpoqumaﬁme mekcmi, 6bl6€pum€ npasujibHble eapuannivl omeema U
sanuwiume apcymeHmeol, 0600H06bl€dl0u4u€ 6bl60p omeemda.

yKa)KI/ITe, KaKnu¢ H3 NCPCUHUCICHHBIX (1)I/I3I/I‘IGCKI/IX BCJIIMYHH SBJIAIOTCA
HWHBapuaHTaMH CHeHHaJILHOP'I TEOpHUU OTHOCUTCIIBHOCTHU.

1) Paccrostaue
2) CxopocTh

122 | 3) Macca
4) NnrepBan
5) DHeprust moKost
Ot1Ber: 4 M 5, MOCKOJBKY PaccTOsIHUE MOABEPKEHO JIOPEHLEBY
COKpPALIECHUIO, PeJATHBUCTCKAs Macca 3aBHCUT OT CKOPOCTH
ABHM/KEHHMS Tejla, a CKOPOCTh HEHMHBAPHAHTHA M B KJACCHYECKOH
MeXaHMKe.
Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xaogucooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:
VYcTaHOBUTE COOTBETCTBUE MEXKAY CTPOECHUEM MOJIEKYJIBI HACATIbHOIO
raza ¥ YUCJIOM CTEleHel CBOOOAbI, HEOOXOAMMBIX ISl OMHUCAHHS €€
JBUKEHUS.
123
WneanbHblii Ta3 Yuciao crereneit cBo0o b
1) OmHOATOMHBIN A)6
2) JIByxaTtOMHBbIN b)5
3) MHoroaToMHBII B)3
OtBet: 1-B, 2-b, 3-A
IIpouumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmMEYIUYIo NOC1e008amelbHOCIb OVKE Clle6ad Hanpaso:
Pacnionoxkure nepeuncieHHble HMXKE YAcCTHUIIBI B TOPSAAKE YObIBaHUS
BEJIMYUHBI X YIETBHOTO 3aps/a.
124 | A) Anpda-yactuna
b) IIpoton
B) Dnexrpon
I') Heiirpon
OtBer: BBAT'
[TpounTaiiTe TEKCT M 3aUIIUTE Pa3BEPHYTHI 000CHOBaHHBII OTBET:
OObscHUTE, TpPU KaKUX YCIOBUSAX HaONIOAAETCs SBJIECHHE IOJIHOIO
BHYTPEHHETO OTPAXKEHUSI CBETA.
125
OtBer: IlosiHOe BHYTpeHHee OTpa:keHHe HAOJIOIAETCA B TOM
cjiyyae, KOraa cBeT majaaeT M3 ONTHYECKH 0osiee MJIOTHOM cpelabl B
MeHee IVIOTHYIO N0/I HEKOTOPbIM KPUTHYECKHM YIJIOM.
Ilpoyumatime mexcm, 6vibepume NPAGUILHLIL OMEem U 3anuuiume
126 | apeymenmsi, 060cHogvI8aIOWUE 8bIOOP OMBEMA:

Ykaxwure, KakuM 00pa3oM HEOOXOIUMO MOAKIIOYATh amrepMmeTp (A) u




BobTMETP (V) K HCCIIEIyeMOMY YYacTKYy IICTIH.

1) A — mocnenoBareabHO, V — mapaJjieIbHO
2) A — mapannenbHo, V — M0ocIe10BaTeIbHO
3) A u V — nociieqoBaTeIbHO

4) A n V — napajuienbHo

OtBer: 1); A moak/JI04aeTcs MOCJIeA0BaATEIbLHO, YTOObI Yepe3 Hero
NMPOTEKAJ TAKOM Ke TOK, KAaK M Yepe3 UccjaeayeMblil y4acToK, a V —
napauiejibHO, YTO0bI HANPS’)KEHHEe Ha HeM ObLI0 OJUHAKOBBIM C
HANpsZKEHHEM Ha HCCJIelyeMOM y4acTKe Lenu.

IIpouumaiime mexcm, 6vibepume npaguibHble 6APUAHMbBL OMEema U
3anuwume apeymenmul, 000CHOBbI8AIOWUE 8bLOOD OMBEMA.:

yKa)KI/ITe, 4YTO U3 NCPCUYHUCICHHOIO HUIKC HC SABJIACTCA DSKCIICPUMCHTOM
1o HAOJIIOICHUIO UHTEPHEPECHITNHN CBETA.

1) Onsit FOHTA

127 | 2) Onpir @panka u 'epra
3) Konbia Hetotona
4) Onsrt IlTepHa u I'epnaxa
5) bunpuzma @penenst
OtBer: 1,3 m 5, tak kak onbITbl ®panka u I'epua, LlTepHa mu
I'epiaxa He CBSI3aHbI C ONTHKOI.
Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagwcooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:
YCcTaHOBHUTE COOTBETCTBHE MEXNY (PU3UUECKON BETMUYMHON U €IUHUIICH
ee U3MEepPEeHUsl.
128 duznueckas BEININHA Enununia namepenus
1) Dneprus A) Bt
2) Cuna b) Tx
3) MomHocTh B)H
4) Umnynbc I') xr-m/c
OtBet: 1-b, 2-B, 3-A, 4-T
IIpouumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmMaEYIouYIo NOC1e008ameNbHOCIb OVKE Clle8a Hanpaso:
Pacnionoxkute mnepedncieHHble BUABI PAAMOAKTUBHOTO H3IYYCHHUS B
MOpsIIKE YOBIBAaHUS WX MPOHUKAIOIIEH CTIOCOOHOCTH.
129 A) a-myun
b) B-nmyun
B) y-nyun
OtBer: BBA
[IpounTaiiTe TEKCT U 3aUIIUTE pa3BEPHYTHIIF 000OCHOBAHHBIN OTBET:
[Ipennoxute crocod W3MEPEeHUsS BEIUYUHBI YCKOPEHHUs CBOOOTHOTO
130 | mageHus ¢ MOMOILBIO MATEMATUYECKOTO MasATHHUKA.

OtBer: /I ompenesieHUusi YCKOPEeHHUSI CBOOOJHOIO MAaJeHUs] C




MOMOIILI0 MASITHUKA HE00X0UMO U3MEPHUTDH €ro NMepuoa Kojaedanui
T u pnuny mnoaseca l. YckopeHue CBOOOJHOIO NaJeHHSI MOXKHO
HANTH KaK g = 4’ U/ T .

Ipumeuanue. CuctemMa OLICHUBAHUS TECTOBBIX 3aJAHUI PA3IMYHOIO TUIIA:

1) 3aganme KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa M3
yeThIpex NpeA0oKeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIHHO
yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIleHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyTctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIIHU
MPaBUJIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apT'yMEHThI, HCIIOJIb3yEeMbIE MTPU BbIOOpE
orBeToB. [lonHOE coBNajZieHWe C BEPHBIM OTBETOM OILICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COMOCTABJIEHBI C
MO3UIUSAMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPbITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oamiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOrO TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCSI BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, ecau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeueHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEICISIIOIIME  MPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERypY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus JIsl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POpPMALMIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mporecce JIeKIus BBIIOIHAET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA ammapar




KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEEISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TNPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBM K  TpeaMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— TIOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

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

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga TIpU MPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIIHE.

CTpyKTypa OpeaoCcTaBiICHMS JSKIIMOHHOIO MaTepuaia;

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

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHI.

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKII0YaronIasics B BHIIOJIHEHUU 00YyJaOIIUMUCS MO PYKOBOJICTBOM IPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00YUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKON IESITEIBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TMPAKTUYECKUX 3aHITHIMA:

— 3aKperuieHHe, YriayOJleHHWe, pacliupeHre M JAeTaiu3alus 3HAHWNA MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpeboBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHMIO NMPAKTHUECKOW pabOThl BBIJAETCS MpENOJaBaTesieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBeACHHI B Ta0OMI. 5
JTAaHHOW MPOrpaMMBl.

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Metoanuyeckue yka3aHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:




1. Mexanuka. Konebanuss u Bosubl. Tepmoamnamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

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

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmmkxos, H.II,
JlaBposckas, H.H. JlutBunoBa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCUUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiIus W HHUIUAIBI TpenojaBareis, (amMuiIusd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIIbl U AaTa 3aIUThl PAa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTaIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATHUTHYECKHUE MaTEPUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvr 1o pozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI O padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOIIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemomHeHUs 1abOpaTOpHBIX pabOT OO0y4alOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(UKALMOHHONW XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJBbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3YYEHUS JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIHILTUHBI,

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

—  TIOJydeHHE HOBOW MHGPOPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT
B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucruminie Dusuka JOMKEH BBHINOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabor. Ha




KaX1yIo J1abopaTopHylo paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3auUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOEIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb epe]] HUM [I0CTaBJIEHa;
— KakuMH pruOopamMu U Kak BEAYTCS] U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[Tony4deHHbIH 1omycKk K paboTe oTMeUaeTcs MpernojaBaTesieM B xKypHaie.

B mpomecce BbimonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO MPOTOKOJIAa HECKOJIbKUMHU CTYIAEHTaMU BMecTe He jomyckaetcs. [IpoTokon BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
MU3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHH U BO3MOXXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOIaBATEIIO.
be3 3T0il moAnMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBHINOJIHSAJIACH U yKa3aHHbIE 3HAUEHHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE HU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO TOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET MPEIoaBaTeNlb BBICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1adbopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4eT KOKEH COJIEpKaTh CIENYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpHOM pabOTHI, OTTyHa €€ CledayeT
Hepenucarh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO OBITh KpaTkUM. CrielyeT orpaHu4uThesl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.




Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmybl.

PaGounMu Ha3bIBalOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, YTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUN B TOM Pa3zAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUIN U BBIYMCICHUH.

B sTOM pasnene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCICHHBIE
pe3ynbTarbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmui. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera 1OMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO NpHUMeEpa MO KaxaoW (popmyie. DTOT paszaes HyKeH s TOro, 4TOoObl MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

B ostom pasnmene ordyera JOKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBHIM
IIPOBOJWIIACh MaTeMaTHudeckass o0paboTka pe3ysibTaToB M3MepeHHUH. /I0KHBI OBITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN IO Ka)XKI0M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIOo C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTaBUTH JIMIIb CaMOE€ BaXKHOE II0 dTOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJAATCA HA OTIEJNBHOM JIMCTe. B 11000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbBl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBINOJIHAIOTCS HA MHJUITMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeIMYMHA M B KaKuWX €AMHHUIAX BJOJIb Hee OTKJIajbpIBaeTcs. Ha camMux ocsiXx JODKHBI OBITH
HAHECECHBI TOJBKO Y3JIbl KOOPAWHATHOU CeTKH. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIMCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCATCA BCE DKCIEPHUMEHTAIbHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO ONHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu n3MmepeHus NpoBOAMIMCH Pa3HBIMH METOJIaMH, TO 00s3aTeIbHO HYXHO CPaBHMTH
ATU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIBHO
CPaBHUTb €r0 C MOJIYYEHHBIM Ha ONbITE 3HAUEHHEM M J1aTh apI'yMEHTHPOBAHHOE 3aKJIIOUEHHUE 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.



Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00S3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXKACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>KHBIX TPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN 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 OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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

MeToauveckie yKazaHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:
Mexanuka. Konebanust u BomHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. ludpun. CII6I'YAIL 2014. 132 c.
OnexTpuuecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Konesusnios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun. CII6I'YAIL, 2013. 68 c.
Bomnnosas onruka. Yueono-meroguueckoe mnocodue // E.H. Kornmukos, FO.A. HoBuxosa, I'.B.
Tepemenko. CIT6OI'YAIL 2019. 118 ¢
KpanroBast ¢usuka. Jlaboparopusiii npaktukym // B.M. Awnapees, M.IO. Eropos, W.H.
KoBanenko, A.B. KonbsuienioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.II1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.4. MeTtonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIMOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSL.

Jnst oOywaromuxcst mo 3aoyHOi (opme OOydeHHus, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Y oOyuaromierocs Gopmupyercs
neniecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJIYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILIHHE;



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

11.5. MeTtonuueckne yKa3zaHWsl Ui OOYYaIONMIUXCA 110 MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPHUATUI U CPOKU MOJBEJICHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOJHUTh BCE KOHTPOJBHBIC MEPONPUSTHUS,
PEeyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBiIsSeT OaJIbHBIC
OIICHKH, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC Ha JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1adopaTOPHBIX pPadoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oydarommxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJI OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPHUATHIO.

JlukBumanust 3a0JDKEHHOCTH, OOpa3oBaBIICHCs B cllydae MPOIYCKa OO0YYaroIIMMCS
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB HA 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYyYAIOUIEroCss Ha 3aHATUSAX, HEYIOBIECTBOPUTEIHHOTO
BBITMIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYIbTAIUSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
MPOMEKYTOUYHOW aTTeCTaluy: MOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WM JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B teuenme cemectpa s momycka K auddepeHIMalbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe OucTaHiMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «YyJIOBJIETBOPUTENIbHO». B ciyyae HEBBINOIHEHHS BBILIEH3IOKEHHOIO CTYIEHT, MpHU
YCHEIIHOM MPOXO0KIECHUU MPOMEKYTOUHOM aTTECTAllMU, HE MOXKET MOJYYUTh aTTECTALIMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsi O0YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOM
aTTeCTallHH.

ITpomexxyrounass  arrectauust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHME
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCEW IMCLUMIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHON paboThI, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOM,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIBHOY.

B teuenue cemectpa CTyAeHTY HEOOXOJUMO cIaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhbIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOTTYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMMCs
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.



Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIUYHO»: YPOBCHb OCBOCHHS KOMIICTEHIIMM «BBICOKHIT». KoMmeTeHnmun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PCIICHUIO KaK THIIOBBIX, TaK W HECTaHAAPTHBIX TBOPYECKHUX 3adaHuil. [leMoHCTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0polIo»: YpOBEHb OCBOCHHUSI KOMIIETCHIIMH «IPOJBUHYTHIH». KoMreTeHnm
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
NPUMEHSIOTCSI K PEIICHUIO THIOBBIX 3aJaHuil. JleMOHCTpHpyeTcsi JOCTaTOYHBIA ypPOBEHB
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yIOBJIETBOPUTEIbHO». YPOBEHb OCBOCHHS KOMIICTCHIIUU <«ITOPOTOBBII.
Komnerenimu copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpbl 3HAaHHH. YMeEHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTHYECKOTO HABBIKA.

Onenka «HEY/I0BJIETBOPUTEIbHO»: YPOBEHb OCBOCHHS KOMIICTCHITHH
«HenocTaTouHbli». Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
TUCIATUTHHE SIBJISTIOTCS KOHCIIEKT JIGKIUKA W TEePEYeHb PEKOMEHAYeMOW JuTepaTypbl. [lpu
MOJTOTOBKE K CECCHU O0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO paboTy,
YTOOBI Iepe] MEepBHIM THEM Havaia CecCHW OBbUTM CIaHbl W 3allUIICHBI BCE JabOpaTOpHBIC
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MOArOTOBKE K CECCHH CIIEAYEeT BECh 00BhEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)XIbIii JICHb BBITIOJIHEHHSI Pa0OTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIUXCS IO OO0pa30BaTeIbHBIM IPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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