MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBoauTens 00pa3zoBaTeIbHOM MPOrpaMMbl

JIOII. K. T.H.,JIOII.

(IOIDKHOCTB, Y4. CTEICHb, 3BaHHUE)
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(MHMIMAITBI, (aMHITIS)

(moruck)
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PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/

13.03.02
CIEUAIBHOCTH

HanmenoBanune HaIpaBJICHUA
HOIIFOTOBKI/I/ CIICIUaJIbHOCTHU

DEKTPOIHEPreTHKA U IJEKTPOTEXHUKA

HanmenoBanue
[Hudposas sHEpreTHKa
HATPaBIEHHOCTU
®dopma 00yueHus 3a04Has
l'ox mpuema 2025
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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)
f’

JOIL K. (.- M.H. 7 e~ 03.02.2025 B.B. Jlo6aHoB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) : (nog:_[nnel;,";i-aTa) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, mporokosn Ne 10

3aenyromuii kadempoit Ne 3
I.T.H.,Ipo. CQ,,HW 03.02.2025 A.B. KonbuibiioB

(yd. cTeneHb, 3BaHKE) <~ (moamwucs, iaTa) (MHUIMATTBL, (AMUITHS)

3amecTuTeNb qUpeKTopa HHCTUTYTa Ne3 1o Meronndeckoit pabote
] 04.02.2025 H.B. Pemmernnkosa

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (i (moxmuce, fata) (MHULDHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMMy OakajaBpuaTa II0 HAalpaBJICHUIO MOArOTOBKM/ crernuambHocTH 13.03.02
«DNEKTpO’HEpPreTHKa M DJIEKTPOTeXHHKa» HamnpaBieHHocTH «lludpoBas sHeprertukar.
Jucuumumna peanusyercs Kadeapoid «Ne3y.

JlucuunuinHa HaiesieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOLUIMX KOMIIETCHIIUMI:

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

ConepkaHne IUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

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

[TporpaMMoil TUCHMITIMHBI MPEXyCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIMNA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalys B popMe 3K3aMeHa.

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

S3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHA »



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 AUCIUIUINH

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON 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. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

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 4/ 144 4/ 144 5/180
3E/ (uac)

U3 Hux uacoe npaxmuyueckoil n0020moeKu

AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16

B TOM YHUCJIC:

nexuuu (JI), (gac) 24 8 8 8

npakTuueckue/cemunapckue 3ansatus (113), 12 4 4 4

(uac)

nabopaTtopHbie paboTs (JIP), (uac) 12 4 4 4

KypcoBoii mpoekT (padota) (KII, KP), (uac)

HK3aMeH, (4Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomesxxcymounoit ammecmayuu: 3ayer, OKk3., 9K3. OK3.
mudd. 3auget, sx3ameH (3auver, Judd. 3au, OK3., OK3.

DK3.%*%*) OK3.
IIpumeuanue: **KaHI(I/II[aTCKI/Iﬁ JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.

Pa3IICJ'H>I, TCMbI JUCHUIIMHBI U UX TPYJOCMKOCTb IPHUBCACHLI B Ta6JII/II_I€ 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 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynsapHas ¢puzuka 2 1 1 39
Wroro B cemectpe; 8 4 4 119
Cemectp 2
Paznen 4. DnexkrpudectBo 3 2 2 40
Paznen 5. Maraetusm 3 1 1 40
Pa3znen 6. Onruka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 3 1 2 52
Pazgen 8. KBanroBas mexanuka 3 2 1 52
Paznen 9. ®usuka atoMHOTO sigpa 2 1 1 51
Hroro B cemectpe: 8 4 4 155
Hroro 24 12 12 0 393
[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
KacareinbHOe yckopeHus. llocTtynmaTenbHoe U BpalaTelbHOE
nBmwkeHue. OCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBsi3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepunanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aK0HEI 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, AHTponus). CKOpPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHsis KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUICANbHBIX  Ta3o0B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsna.
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.

Pa3pnen 8. KBanroBast MexaHHKAa.

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 mpakTUYECKUX TpynoemMKOCTh, |HpaKTUYECKOM |pa3nena

. MPaKTUYECKUX

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

3aHATUN
(dac) JIUHBI
Cemectp 1
1 Kunemartuka u Pemntenue 3agau 1 1
TUHAMUKa
MaTepUaIbHON TOYKH




2 Kunematuka u Pemrenue 3agau 1 1
JTUHAMHKA
abCOIFOTHO TBEPIOTO
Tena
3 Kunemartuka u Pemntenue 3agau 1 2
IUHAMUKA KOoJIeOaHUi
4 MounekynspHo- Pemenue 3anau 1 3
KMHETUYECKasi TEOPHs
Cemectp 2
5 HanpspkeHHoCTh 1 Pemrenue 3agau 1 4
MOTEHIIAAT
ANEKTPOCTATUYECKOTO
oISt
6 JIBmkeHue Pemrenue 3agau 1 4
3apsKCHHBIX YaCTHII B
ANEKTPOCTATUYECKOM
noJie
7 Nunykius Pemrenue 3agau 1 5
MarHMuTHOTO TIOJISI.
Cusnbl B MAarHUTHBIX
TOJISIX
8 HNuTtepdepentus. Pemenue 3amau 1 6
Hudpaxius.
[Tonsipuzanus
Cemectp 3
9 TermtoBoe U3nydeHuUeE. Pemrenue 3agau 1 7
dotord ekt
10 | Bddexr Komnrona. Pemenue 3amau 1 7
CaoiicTBa (hOTOHOB
11 ATOM BomOpoOAA. Pemrenue 3agau 1 8
IToctynartse! bopa
12 S nepHblie peaknu Pemrenue 3agau 1 9
Bcero 12
4.4. JlabGopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOSMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHbIX paboT TPyAOEMKOCTE, | MPAKTHHECKOH | pasiera
/11 (qac) MOJATOTOBKH, | JHCIIHAI
(dac) JIMHBI
Cemectp 1
1 MasitHuk Makcseria 2 1
2 MarteMaTnueckuii 1 00OPOTHBIN MasTHUKA 1 2
3 Omnpenenenne CKOpOCTH 3ByKa B BO3IyXe 1 3
Cemectp 2
4 | OnpenencHuUe ICKTPOSMKOCTH 2 4
KOHJIeHCaTopa
5 Ornpenenenne ropu30HTATBLHON 1 5




COCTABJIAIOLIEH HAIIPSKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
6 Konbua HetoTona 1 6
Cemectp 3
7 Buemnunii pororddexr 2 7
8 OmnpezneneHye NOTEHIMAIOB BO30YKICHHS 1 8
aTOMOB
9 | Ormpenenenue SHEPTHH 0 — YACTUIL TIO 1 9
npoOery B BO3yxe
Bcero 12
4.5. KypcoBoe nmpoeKkTUpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aroIXcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMmocTosTeIbHOM paboThl U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositensHoi paboTh
yac yac yac qac
1 2 3 4 5
W3ydenne TeopeTuyecKoro Marepuaia 99 30 30 39
nucuuriuael (TO)
[TonroroBka K TeKyemMy KOHTPOJIIIO 99 30 30 39
ycneBaemoctu (TKY)
Kontponbsabie paboTsl 3a0uHnKoB (KP3) 99 30 30 39
[TonroroBka K MPOMEKYTOUHOM 96 29 29 33
arrectauuu (ITA)
Beero: | 393 119 119 155

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTSL CAMOCTOSITEIILHON PabOThI 00YUAOIMIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl O0yJaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabmuIe 8.

Ta6mmia 8— [lepeueHp MeYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komimuectso
SK3EMILTSPOB B
UI%E“;E% ec bubnmorpaduueckas ccpuika 61/1?;?;:“
JICKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:
Axanemus, 2015. - 560 c.: puc., Taou. -




(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

Uponos, U. E. Mexanuka. OCHOBHbIE
3aKkoHBI : yueOHoe nocobue / U. E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

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

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. Uponos. - 12-e uza. - Mockaa :
Jlabopatopus 3nanui, 2021. - 322 c.

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

Uponos, U. E. KBantoBas ¢usuka.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uza. - Mocksa :
JlabGopatopus 3nanui, 2021. - 261 c.

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

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Uponos.
- 14-e u3a. - Mockaa : JlJaboparopust 3HaHHIH,
2021.-434c.

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

Kann, K. b. Kypc o0rieit ¢pusuku : yuebHOE
nocobue / K. b. Kanau. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazonoB, A. b. fnepnas ¢usuka : yue6HOE
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u o1m. - Mocksa : M3aaTenbcTBO
FOpaiir, 2020. - 320 c.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»

Ilepeuenn

npuBesieH B Tabnuue 9.

3JIEKTPOHHBIX
TEJIEKOMMYHUKAIMOHHON CETH

00pa3oBaTeNbHBIX
«HTEpHETY,

pecypcoB

nH(pOpPMAIMOHHO-
HEOOXOIMMBIX JUIS OCBOCHHUS AHMCIUIUIMHBI

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

URL anpec HaumenoBanue

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

¢dusuka

https://ufn.ru/ru/ DNeKTpOoHHAs BEPCHS KypHaIa «Y ClieXu
¢usnueckux Hayk», OU3NYeCcKHii HHCTUTYT UM.

I1.H. JIebeneBa Poccuiickoit akameMun HayK

https://zanauku.mipt.ru/category/science/
physics/

DneKTpOHHAas BepcHsl )KypHaia «3a HayKy»

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPHITOES

o0pa3zoBaHHE

https:/fizikaguap.ru/ O06pazoBarenbHbIi pecypc kKadeapsl GU3nKu

I'VAII




8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO OOeCTIeYeH s TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUSI

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCIIOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WUCTHOIB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayuTOpHs JIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ymu.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aB0J DbBpo Bpolyias);
Ycranosku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aynuTOpHs Ui NPAaKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHHAPCKOTO THIa, Ta00PaTOPHBIX 3aHATUMN, TPYMIIOBBIX U [etepOypr, ym.
WHMBUIYAJIbHBIX KOHCYJILTAIMMI, TEKYIIETO KOHTPOJIS 1 lacremno, a. 15,
MIPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB sl PU3HUECKUX
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)

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYIOBaHMS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHH TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpodhobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIaOOPATOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK 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,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,

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




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

7 | YuebHas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
uHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynuropust Ne32-03.
o0opynoBaHue.

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

10. Ouenounsle cpeacTBa I IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs Mo JUCUUIUTHHE TpuBeeH B Tabiuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VISl IPOBEICHUS MPOMEXKYTOYHOM aTTeCTallu

Bua npomexyToOuHOM aTTecTraiuu [TepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCa NMPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Teuenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHast  mIKana — MOAYJIBbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHsI ChOPMHUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OasibHAas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, [TOCIIEJIOBATEIFHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JIOTIOMHHUTEIHHOW JIUTEPATypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHHMS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIMATM3UPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— 00yyJaronuics TBEpI0 YCBOWMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy ui3jgaracr €ro, OHI/IpaSICB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHUYECKOW JESITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMeEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIO
«3AuTEHO




O;[_eéz(;i zgﬁifn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH,
(YHOBICTBOPUTEIBHOY | _ ponpirpiBaer 3aTpyJHEHUS B TMPAKTUYECKOM MPUMEHEHUU 3HAHUUN
(GAITCHO» HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;
— YaCTHYHO BJIAJCET CUCTEMOU CeLMAIM3UPOBAHHBIX OHITHH.
— oOyyaromuiicss He YCBOWJI 3HAYUTENBHONH 4YacTH MPOrPaMMHOTO
MaTepuana;
(EEYIONICTBODHTRIEHOD | JIOTyCKaeT  CYUIECTBEHHbIE  OIIHUOKU U HETOYHOCTH  MpH
«HE 3AUICHOY paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU; 3
— UCTIBITHIBAET TPYAHOCTH B MPAKTHUYECKOM MPUMEHEHUH 3HAHMUIA;,
— HEe MOXET apryMEHTHPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He GopMyIHpPYET BHIBOAOB U 0000ILIECHHIA.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 3K3aMeHa
Kon
Ne i/m [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIIK-3./1.4

2 JlaiiTe onpeneneHue MaTepuagIbHOU TOUKH. OIIK-3.]1.4
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHT€HLIUAIBHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-3./1.5
BEJIMYMHY MOJTHOTO YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHuuax usmepsierca B cucreme CU yrmoBas OITK-3.J1 4
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. OIIK-3./1.4
[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo 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 OITK-3 J1.5
MaTepUaIbHOU TOUKH.

[Ipoananu3upyiite xapaktep NPAMOJIMHEUHOTO IBWKEHHUS Tejla IO

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

9 ChopmynupyiiTe nepBoiii 3akoH HproToHa. OIIK-3.]1.4

10 OOBsSICHUTE TPUHIUI W3MEPEHUS BEIMYMHBI CUJIbI, OCHOBAaHHBIA Ha OIK-3,]1.4
TpeTbeM 3aKoHe HproTOHA. o

1 OObsicHUTE, KaK, COTJaCHO BTOPOMY 3akoHY HbBIOTOHA, 3aBUCHT OITK-3 ] 4
YCKOpPEHHE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-3./1.5
Hsrorona.

KameHb 1€XKUT Ha THE COCY/a, MOJHOCThIO MOTPYKEHHBIN B Boay. Kak

13 W3MEHUTCSl CHUJIa JaBJICHUS KaMHsS Ha JHO, eciu cBepxy Hamuth | OIIK-3.J1.5
KepocuH (KepOCHH He cmemmBaeTcs ¢ Bozaoiu)? OOocHyiiTe CBOMH




OTBET.

HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy

14 OIIK-3.1.4
TPACKTOPHUH IUIAHET.
OueHuTe 3aBUCUMOCTH CHJIBI BCEMHPHOIO TATOTEHUSI OT MaccChl
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuUMU. OOocHyiiTe,

15 KaK M3MEHHUTCS CWja B3aUMHOTO TITOTEHHUs JBYyX Tel, eciau maccy | OIIK-3.J1.5
OJIHOTO W3 TE€J YBEJIHWYWTh BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —
YMEHBIIUTH B JIBa pa3a.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKO BEITMYHUHBI. OIIK-3./1.4

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OITK-3 ] 4
COXPaHEHHUs UMITYJIbCA.

18 HazoBure, kakas pusndeckasi BenmuurHa Ha3biBaeTcss MoMeHToM criibl. | OITK-3.J1.4
CpaBHHTE 3alIUCH OCHOBHOTO 3aKOHA AUHAMUKHU JIJIsl TOCTYIMATEIbHOTO

19 1 BpamarenbHoro apwxeHus. Haitagute B3ammocBszun mexay stumu | OITK-3.J1.5
3aKOHAMU.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-3./1.4

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BEITUYNHBI. OIlK-3./1.4

22 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3nuvecKas BeINYHHA. OIIK-3.]1.4

23 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU IO OIK-3.J1.5
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. o
Uccnenyiite paboTy CHIIBI, €CITK TEJNO Maccoi m = 1 KT moj aeicTBueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OTK-3 J1.5
ObocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX ISl pEIICHUs M
3a/1a4n.

25 OOBbsicHUTE, B Y€M COCTOMT pPa3IMYUe MEXKIY KOHCEPBATUBHBIMHU H OIK-3.J1.5
HEKOHCEPBATHBHBIMY CHJIAMHU.
Kakoit kopalip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH

26 HEHArPY)KEHHBIH — Tpu  oaMHakoBoi MomHoctn gsurarens? | OIIK-3.J1.5
OO6ocHyiiTe CBOIl OTBET.

27 Jlaiite onpeneneHne NOTeHIMaNbHOU dHeprun. OT 4ero oHa 3aBUCUT? OIIK-3./1.4

78 OO0mbscHuTeE, KaK pa6(3Ta KOHCEPBATUBHOM CHJIBI CBs3aHa C OITK-3.J1 4
MOTEHIMAJIbHOMN SHEPrUeH.

29 ChopmynupyiiTe 3aKOH COXpaHEHHS MEXaHWYECKOH DHEpIuu. OITK-3 J1.4
[IpuBeauTe MpUMeEp BBHIMOJHEHUS 3aKOHA COXPAHEHUS SHEPTUH. o
Jan ToHkui ctepkeHbp Maccol m = 120 r u gmuHou [/ = 50 cwm,

30 CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero OIK-3.J1.5
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.
[Tokaxxute Ha mpuMepe TOHKOro cTepkHs JuIMHON 20 cMm u maccoit 30

31 r, Kak npuMmenserca Teopema llltelinepa nmg pacdera MOMEHTa OIK-3.1.5
WHEPLUU TeJl MPU MEPEHOCE OCU BPAILCHUS] C CEPEIUHBI CTEPKHS Ha
OJIMH M3 €ro KOHIOB.

37 HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA OITK-3 ] 4
aOCOJIIOTHO TBEPIOTO TEIa. A
Kak BbluncnsieTcss KUHETHYECKass SHEprusi BpalleHHs aOCOIIOTHO

33 tBepaoro tena? CpaBHute ¢ Gopmynoil misa kunetnueckou suepruu | OIIK-3.10.5
IIOCTYIATEJIBHOIO IBUKECHHUS.
ChopmynupyiiTe  nBa  moOcCTylaTa TEOPUU  OTHOCUTEIBHOCTH

34 o . OIIK-3.1.4
OUHIITENHHA.

35 CnpaBennuBa i B crnenuaigbHoM Teopuu otHocutenbHoctu (CTO) OITK-3.J1.5

KIaccudeckasi (popMyna sl KHHETHUecKoil sHepruu E = m*V?/2?




Ecim HeT, TO Kak pacCUuThIBaeTCS KHHETHYECKAas DSHEPrHs Teja
coriacao CTO?

Onpenenure, Kak M3MEHHUTCS NEpUOA KoleOaHU MPYKUHHOTO

36 MasTHUKAa IpU YBEIWYEHMM €ro maccel B 2 pasa, a xectkoctu | OIIK-3./1.5
NPY>KUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-3./1.5
CnenaiiTe BBIBOA IO BONPOCY: Kak OyIeT HU3MEHSITHCS XOI
MAasATHUKOBBIX YacOB MpPH HACTYIUICHUM JIETHUX KapKuUX JHEH Mo

38 CPaBHEHUIO C XOJOAHBIMU 3UMHHUMH AHSIMH, €CJik 4achl yctaHoBieHsl | OITK-3.J1.5
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOJIHEL. OIIK-3./1.4
OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMU M TMOINEPEUYHBIMU

40 OIIK-3./1.5
MEXaHUYECKUMH BOJIHAMHU.

41 3anumuTe ypaBHEeHUe Oeryieil BOJIHBI. OIIK-3./1.4

42 HazoBute, ueMy paBHa cpeniHssi 00beMHas TIIOTHOCTh SHeprun BosHbl. | OIIK-3./1.4
Hcrounuk 3ByKa U MIPUEMHUK JBHUXKYTCS IPYI OTHOCUTEIBHO APYyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie

43 paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE OITK-3.J1.5
OTHOCHUTEJIbHOE U3MEHEHHUE YacTOThI 3ByKa 3a cueT 3¢ dexra Jlomnepa.

HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
M/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roirenca. OIIK-3./1.4

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-3.]1.4

46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCsA crosyer BonHOW. IIpuBenure OITK-3.]1.5
IpUMep CTOSYEH BOJHBI.

47 Ha3oBure ocHOBHBIE TapaMeTpbl COCTOSHUS, KOTOPBIMU OIHCHIBAETCS OITK-3 ] 4
TEPMOJMHAMHUYECKAsl CHCTEMA.

Ha onHy wamry BecoB MocTaBWIM ONIOAIE C Topsidei BOJOHM, a Ha

48 Ipyryo ypaBHoBemuBaromue €€ rupu. Coxpanutcs nu c¢ teuenuem | OIIK-3.10.5
BpeMeHH 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anuimmnTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-3.]1.4

50 VYKaXuTe KOJIWYECTBO CTEIECHEH CBOOOABI y JKECTKOW JIBYXaTOMHOM OITK-3.J1.4
MoJieKyJibl. C KaKUMU JBUYKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa raza B ©30XOPHOM IPOIIECCEe OIIK-3./1.4

59 Onenute, 4yBCTBUTEIBHOCTh KaKOI0 TEPMOMETpA BBIIIE — PTYTHOI'O OIK-3.J1.5
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? o
I'a3, Haxopsmuiics npu nocrosstHHOM nasineHuu p = 100 kIla, uzmennn

53 o0eeMm c V| =4 M no V, = 12 M [Tokaxute, kak paccuntbiBaeTca | OITK-3.J1.5
paboTa rasa B TakoM Ipoliecce, 1 HallIuTe ee BEINYHHY.

54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-3 J1.5
ero OblcTpoM pacmupeHud. OTBET MOSICHUTE.

55 Ilepeunciure, U3 KAKMX 4YaCTEH COCTOUT TEIUIOBAs MAllIMHA. OIIK-3./1.4
OueHuTe CUTYyalMIO: Karuld MacSIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTb  BOABL 1 pacTeKaercs, o0pa3yss TOHKYIO IUIEHKY. OIK-3.1.5
OO0s3aTennbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO IMOBEPXHOCTh BOIBI?

OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. UYto 00KUTraeT KoKy CHUIbHEE: BOJa WIH BOISTHOM
57 nap OJMHAKOBOM Macchl mpu OgHOM M ToW ke Temmeparype? | OIIK-3./1.5

O6ocnyiite Bamr oTser.
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58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-3.]1.4
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-3./1.4
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JBYX OJJIEKTPOHOB, €CJH OIK-3.J1.5
paccTosiHUE 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 kakux egmamnax cucrembl CU MOXHO HM3MeEpsATh HAIMPSHKEHHOCTH OIK-3,]1.4
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-3./1.4
65 Kaxue BeniecTsa Ha3pIBalOT AUAJIEKTPUKAMU? OIIK-3./1.4
66 OObsicHUTE  pa3nIuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-3.J1.5
JINDJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 oOKITaJKax KOHJEHCATOpa, YTOOBI MPU Pa3HOCTH moTeHImanoB mexay | OITK-3./1.5
obxmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, Kakol €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 IUIACTHHBI TLIOMa6i0 0.2 M2, KOTOpBIC pasneineHsl cioeM napaduna (¢ | OIMK-3./0.5
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS AJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IIJJACTMHAMHU, eciau M3 3Tux miaactud | OIIK-3./1.5
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl mapauienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-3.J1.5
€CJIM COEIMHEHUE 3aMEHUTh Ha MOCIIeIOBATEIbHOE?
71 JlaiiTe onpenenenne 3IeKTPUIECKOro TOKa. OIIK-3./1.4
72 Chopmynupyiite 3akoH Oma J1s y9acTKa IeMu. OIIK-3.]1.4
73 Kaxk u3mMeHuTcs conpoTuBlieHHE POBOAA, €CJIU €r0 JIJTUHA YBEIHUUTCS OIK-3.J1.5
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnu 3 kKOM mpu OIK-3.J1.5
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. o
75 Jlaiite onpeneneHre MarHUTHOW MHIYKIUH. OIIK-3.]1.4
76 Kakum 06pa3om omnpezensieTcst HapapiieHHe cuiibl Ammepa? OIIK-3./1.4
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-3./1.4
73 Paccunraiite, yeMy paBHa BEIMYMHA MATrHUTHOTO TOJISI B IIEHTPE OTK-3 J1.5
KPYrOBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccuunraiite MarHUTHYIO WHAYKIUIO Ha OCH JJIMHHOTO COJICHOW]A,
coaepxarniero 10 BUTKOB Ha CAaHTUMETP JJIWHBI U (eppOMarHUTHBINA
7 CepJEYHUK ¢ MpoHuIaeMocTrio | = 100, eciu no HEMY MPOXOAUT TOK OTIK-3.11:5
cuoit 2 A.
Paccunraiite TUIOTHOCTH HAMOTKH TOPOWJA, HEOOXOAUMYIO, UYTOOBI
80 Iopu cuile TOKa B HeM, paBHOW 10 A, marHuTHOoe mone Ha ero ocu | OIIK-3.1.5
nMeno BenmuuuHy 1 mTo.
Onpenenure, KakoM 3aps]i HECET dJEMEHTapHas 4YacTHIA, €CJIM OHA,
81 JBUTasICh cO cKOpocThio 1 Mwm/c B MarHuTHOM nos1e ¢ unaykuueit 0.5 | OINK-3./1.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
22 OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU OTK-3 J1.5

BJICTAIOT IPOTOH U JJIEKTPOH. byNyT M OTIIMYATHCS UX TPACKTOPUH, U




€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.

83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-3./1.4
[Ipoananuzupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE

’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OITK-3.J1.5
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykunuer 50 mTin. OtBer M
3anuuunre B MB.

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

86 Kakwue BeriecTBa Ha3bIBaIOTCS eppoMarHeTUKaMu? OIIK-3./1.4

87 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-3.]1.4
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO

88 . . OIIK-3./1.5
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

%9 Hpezmox(mev crocod W3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-3.J1.5
3aKJIFOYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-3.]1.4
Kak B3aMMHO OpHMEHTHUPOBAHBI B DJIEKTPOMArHUTHON 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 IBMKETCS 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 cpenax?

OueHuTe cuUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

94 paBeH 2.4. Bo3MOXHO Ji, 4TOOBI OTpa)KeHHBIN W nipenoMieHHbIi yan | OITK-3./1.5
ObUTM TMEepPHeHAUKYISIpHBI Opyr npyry? Ecnu npa, omnpenenute
MO0Ka3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

95 Urto Ha3wIBatoT uHTEphEpeHImei ceera? OIIK-3./1.4

96 Onumure, B 4eM pas3iinyue MEKIY T€OMETPUYECKOW U ONTHYECKOU OITK-3.J1.5
Pa3HOCTHIO XOJa CBETOBBIX JIyUEeH.

[Ipennoxkute TeopeTHUecKkoe OOOCHOBAHHWE HAIWYHUS —PaTYKHOU

97 OKpacKM y TOHKHX IUJICHOK (pas3IUTO€ Ha MOBEPXHOCTH BOAbI Macio, | OIIK-3.J1.5
MBUIbHBIE MTY3bIPH U T.I1.).

08 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OITK-3.J1 4
HAOJIO/ICHUS] AUCTICPCHHL. o
[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO

99 HaOmonaTh Ha AudpakuuOHHOW pemieTke, ecnu oHa umeeT 500 OIK-3.J1.5
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOUW BOHBI 500 M
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OITK-3.J1 4
HAOJI0/IAeTCSI MUHUMYM MHTCHCHBHOCTH?

[ImockomoApU30BaHHBIA CBET TMaJla€T Ha AaHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh HOJspU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIK-3.J1.5
aHanmuzatopa. Bo CKOJIBKO pa3 YMEHBIIUTCS WHTEHCHBHOCTH CBETA B M
YKa3aHHOM ciiydae?

Cemectp 3

102 Yrto Takoe abCOIOTHO YEPHOE TEI0? OIIK-3.]1.4
Bo ckonbko pa3 M3MEHUTCS MOTOK SHEPIMU OT HUTU HaKaJTWBAHMS

103 JaMIIbl, €ClW YABOUTH ee Temreparypy? OOochyiite Bam otBet, | OIIK-3./1.5
onupasich Ha 3akoH Credana-bonpiimana.

104 Pacnonokure crenyronye CHeKTpadbHbIe KIACChl 3BE3J B MOPSAIKE OIK-3 J1.5

BO3paCTaHMs a0COJIIOTHON TEMIIEpaTyphl:




A — Oenble 3Be315I,

G — XxenThle,

M — kpacHbie,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOIIOTHO YEPHOTO Tea.
OOBSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

105

OObsicHUTE TPHUHLIMII H3MEPEHHUs TEMIIEpaTypbl Tela C TOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-3.11.5

106

Urto HaspiBaeTcst BHENTHUM (oTodPdekTomM?

OIK-3.]1.4

107

B kakux enununax cucrtembsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3./1.4

108

MoskeT 1 BUIUMOE M3ITy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MmeTajuia, paboTa BeIXoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-3.11.5

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO
U3JIy4YEHHUS.

OIIK-3.]1.4

110

OObsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.
OOGocHyiiTe Ball OTBET.

OIIK-3.]1.4

111

®oToH ¢ anuHOM BoJMHBI A = 97,04 mM paccesics Ha HEMOJBH)XHOM
anekTpoHe mon yriom 6 = 90°. Ilpennoxwure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHMsl  JUIMHBI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuH. PaccunTaiite ero BemuunuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-3.11.5

112

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

OIIK-3.]1.4

113

ATOM BOJIOpO/Ia HaXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIuMHBI
BOJIHBI U3JyYCHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHYiTE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-3.11.5

114

B uem coctout runotesa ae bpoiinsa?

OIK-3./1.4

115

OObsicHUTE, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-3.]1.4

116

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU
MoMNaJlaHi B BOpOTa IIMpUHOW 7 M, ecnu macca msda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATS.

OIK-3.71.5

117

KaxoB ¢hu3mvecknii CMbICIT BOJTHOBON (yHKIIUN?

OIK-3.]1.4

118

B uem oTiamumMe CTAaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OITK-3.71.4

119

CpaBHute JyMHYy BOJIHBI A¢ bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

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

V.

OIIK-3.11.5

120

Kakum o00pa3omM »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIK-3.71.5

121

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

OIK-3.71.5

122

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arMojHeHa BHEMIHsS 2p-0005104Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-3.11.5

123

Onenure 1O TOPSAKY BEIMYMHBI BpeMsl KU3HH KBAHTOBOTO
COCTOSIHHS, OJHEPrusi KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsigka AE = 0.1 3B.

OIK-3.71.5




MukpodacTuia 3anepra B OJHOMEPHOW MOTEHIIMATBHON IME IIUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTEHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM

124 yucaoM n = 1. IlokaxuTe, Kak ONpeneauTh KOopauHaThl Touek, B | OIIK-3.1.5
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHUKPOUYACTHIy MaKCHMalbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.
125 Kakum Moxker OBITh CHHH YacTUI[, KOTOPBIC OMHUCHIBAIOTCS OITK-3.J1 4
craructukor Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.
126 OObsicHUTE, YeM OTIMYACTCS XapaKTep 3alOJHEHUS COCTOSTHHMA OITK-3.J1 4
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.
127 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIy4YEHHUS. OIIK-3./1.5
[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
128 IIPOBOJAMMOCTb KPEMHHEBOI'O o?pazzua, €CM B HETO BHEAPUTD | oo o s
HEeOO0JIbIIOe KOJIMYECTBO MHANEBOW mpuMmecu? BameHTHOCTh KpeMHHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.
129 OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME. OIIK-3.]1.4
Jlazep pabotaer MO TPEXypOBHEBOW cCXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 oB, sneprus Bo30yxneHHoro cocrosiHust E, = -5
130 - OIIK-3./1.5
3B, sHeprus meractabuiabHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee n3IyuyeHue.
131 Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIIaCHO OITK-3 ] 4
KJIacCUYecKor Teopun tertoeMkoctu rononra u [1tu?
132 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia OIK-3.J1.5
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.
133 Kakas wactuma HaseiBaetcsi (QoHoHoM? Kakum  KBaHTOBBIM OITK-3.J1.4
pacrpeielIeHueM ONHMChIBAIOTCS (YOHOHBI?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrapieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne n/mt [Tepedens BonpocoB (3agay) 1uist 3auera / aud¢. 3ayera Koz
WHNKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM pabOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE PETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

. Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
Cemectp 1
Kakasg Oyner TpaekTopusi y 4YacTHIbI, JBHXKYIIEHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYMHE YCKOpEHUEM?
1 OIIK-3./1.5

1) Ilpsmas nuHuA
2) JIunus ¢ neperndbom
3) [Mapaboina




4) OKpYKHOCTH

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NICCKUX BEITUYUH UMEET
EIMHUITY U3MEPEHUS, COBIAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Umnynec

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-3.]1.4

[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHUX CHJ, JEHCTBYIOIINUX MEXAY TEIaMU
3aMKHYTOM MEXaHHUYECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hyaro

3) VI3MeHeHHnI0 UMITyJIbca CUCTEMBI
4) YcKopeHHIO LIEHTPa Macc CUCTEMBI

OIK-3.71.5

Uro mnpou3oiaér mocie aOCOMIOTHO HEYNPYroro yjaapa 4YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU 3Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJIACh BIPABO, @ YAaCTULA C MACCOU m, HaBCTpeUyy
YacTHUIIE C MacCoOl m;.

1) YacTuirel OyayT ABUTATHCS BIIPABO

2) Enunas yacTuua 0y/aeT ABUraThCs BJIEBO

3) YacTuiisl OyayT HOKOUTCS

4) Yactuipl OyayT IBUTaThCS B IPOTHUBOMOJIOKHBIE CTOPOHBI

OIIK-3.11.5

Yto mpom30iileT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO IHJIWHIpA
OTHOCUTEJIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOU OCBHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenutcs

2) YBeau4unTcs

3) CoxpaHutcs

4) CTaHeT paBHBIM HYJIIO

OIIK-3.11.5

VKaxXuTe BEPHYIO 3alllCh YpPaBHEHHUS [MHAMUKU BpallaTEIbHOTO
JIBHOKCHHS.

HM=J*0
2)e=M/J

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

OIIK-3.]1.4

VYkaxxuTe, 4eMy paBeH MOMEHT MHEPLIUU TOHKOTO 00pydya Maccoil m u
paauycar.

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

OIIK-3.]1.4

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

OIK-3.]1.4




2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCYETA
3) ®axT cyuiecTBOBaHHUS HEUHEPIHAIBHBIX CUCTEM OTCUETa
4) dakT cylecTBOBaHUS IPUHLIAIIA OTHOCUTENBbHOCTH ["anuiest

Vkaxure, B Kakux equHuiax B cucreme CU nzmepsiercs cuna:

1) xkr*m/c
2)H

3) kr¥um?
4) m/c?

OIIK-3.]1.4

10

Paccunraiite BeIM4YMHY MOJYJIsI MAKCUMAJIbHOU BEJIMYUHBI YCKOPEHUS
TOYKH, JIBUKCHHE KOTOPOW ONMHUCHIBAETCS ypaBHEHUEM X = 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

Bri6epure dopmyny, onpenensironiyr0 BeIMUnHy (Ha3oBOM CKOPOCTH
BOJIHBI.

1)v=o0*k
2)v=k*v
3)v=k*A
Hv=0o/k

OIIK-3.]1.4

12

Paccumraiite, uyemy paBHa paboTa KOHCEPBATUBHOW CHJIBI IO
3aMKHYTOU TpaekTopuu (mo Toukam 1,2,3 u 1).

1) 3aBuCHT OT yObUIM MOTEHIUAIBHON SHEPTUU

2) IIpomnopuroHanbHa MPUPAMIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa ny.io

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

OIK-3.]1.4

13

Kakas u3 nmepeyucieHHbIXx (PU3NYECKUX BEIIMYUH UMEET Pa3MEPHOCTH
(kr*m)/c*?

1) MoMeHT cuiibl
2) MoMeHT uHepuuu

3) MoMeHT umiryibca
4) Cuna

OIIK-3.]1.4

14

Korna tanreHumanpbHOE€ YCKOpPEHHE paBHO HYJIIO, a HOPMaJbHOE
YCKOPEHHUE MOCTOSHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM

3) PaBHOYCKOpEHHBIM MTPSMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM

OIK-3.]1.4

15

Bri6epute mpaBuwibHBIM OTBeT. Kak WM3MEHSETCSs MOIyJb CKOPOCTH
npu HpSIMOJIPIHefIHOM JBMOKCHUHM, €CIM 3aBHCHMOCTH HpOfII[eHHOFO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ + t°2

1) YObiBaer

OIK-3.71.5




2) IIpoxonut 4epe3 MUHUMYM
3) Bospacraer
4) OcTtaéTcst MOCTOSTHHBIM

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOUKH?

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

OIK-3.]1.4

17

Kak cootHOCATCS MOMEHTBHI WMHEpUMU AUCKa J; U uuauHapa J,
KOTOpBIE UMEIOT PaBHBIE MACCHI M PAIMYChI?

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

OIIK-3.11.5

18

Haiigute oTHOIIEHHE MpoN3BeIeHHBIX padoT (A/A,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBaror
U3 COCTOSIHUS TIOKOSI 1O OJJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-3.11.5

19

Kakoil yuéHpIl co3gal CHELMAIBHYIO TEOPHUI0O OTHOCUTEIBHOCTH
(CTO)?

1) Tanueit

2) DHHIITEH
3) Jlopenn

4) bop

OIIK-3.]1.4

20

Bribepure ypaBHEeHHE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

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

OIK-3.]1.4

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHUM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
cOoOCTBEHHAs 4YacTOTa, ® — YaCTOTA BBIHYKJAIOMICH CHJITBI)?

1) ® >> 0
2) o> o0
3 o= nl
4) 0 << 0

OIIK-3.]1.4

22

BeiGepure, kakasg (Qu3uyeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICIICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monspnas macca
2) CxopocThb

OIK-3.]1.4




3) Macca
4) MoMeHT UHEPIHHI

Bribepure, B Kakoi cucTeMe Tell MOJIHBI MOMEHT UMITYJIbCa OCTAETCs
IIOCTOSTHHBIM.

23 1) 3amkHyTOI OIIK-3.1.4
2) He3amkHyTOM, rie cyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYJIIO
3) HezaMkHYTO, I/iIe CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA
4) HezamkHyTOM
VYkaxure, paboTa Kakoil W3 NMEPEUMCICHHBIX CHWJI paBHA HYIIO TpU
3aMKHYTOW TPAacKTOPUU JBUKEHUS TeEIIA.
24 1) Bsizkoro TpeHus OIIK-3./1.4
2) Cuiibl TpeHUS Ka4eHUSI
3) TaroreHus
4) Cunbl TpeHHUS CKOJIbKEHUS
UeMy paBHa BeIMUMHA YCKOPEHHS CBOOOIHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? BenmuuuHy g
BOIIM3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOIT 9.8 M/c”.
25 1) 3.94 wm/c? OIIK-3./1.5
2) 9.88 m/c?
3) 2.45 m/c’
4) 19.62 m/c?
[Ipoananusupyiire, KakK U3MEHUTCS EepUoL KoJieOaHui
MaTEMaTHYECKOT0 MAaATHHKA, €CIIN JJIMHY €r0 MOJBECa YBEINYUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasa?
26 1) YBeanunrtest B 3 pasa OIK-3.1.5
2) YBenuuurcs B 4 paza
3) YMeHnbmmTCH B 2 pasza
4) YmenbmuTcs B 4 pasza
Uto mpou3oHAET co CpemHeil PHEpPruel MOCTYyNaTEIbHOrO IBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH Macchl HIEaIbHOTO
rasza n300apu4ecKku yMEeHbIUJICS B 2 paza?
27 1) YBenuuntcs B 5 paza OTK-3.]1.5
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa
OneHure, Kakoi ra3 Harpeercs: OObIIe B CISAYIONICH CUTYalluu: J1Ba
pPa3IUYHBIX HACAIbHBIX ra3a — OJHOATOMHBIM W JIBYXaTOMHBIA —
HaXOZIATCS NPU OAMHAKOBOM TEMIIEpaType M 3aHHMAIOT OJWHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHUECK 10 yMEHbIIEHUs 00beMa B 2
28 | PV OIK-3.11.5

1) 'a3bl HArpeaUCh OAUHAKOBO

2) OnHoaTOMHBIN HAarpeJicst 00Jib1Ie
3) JIByxaTOMHBII Harpescs OobIie

4) T"a3bl BOOOIIIE HE HATPEIUCH

Cemectp 2




YkaxxuTe sIBICHHE, KOTOPOe UMeHYyeTcsl uHTepdepeH et BoaH?

1) OruGanue BoJTHAMU MIPENSATCTBUMA
2) HanoxkeHne ApPyr Ha Jpyra BOJIH, MAYIIMX OT KOTepPeHTHBIX

29 OIIK-3.1.4
HCTOYHUKOB
3) OTKJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHHus NPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOTHBI
[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl MAaJeHUsS CBETOBOTO
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Majgarommm yroi 40°.
30 1) 25° OIIK-3.11.5
2) 55°
3) 20°
4) 45°
OueHuTe 3IEKTPOEMKOCTh MIIIOCKOT0 BO3YIIHOTO KOHIEHCATOpa, €Cln
paccTosiHie MeXIy ero oOKIaJKaMu yBETUYHUTb B 9 pa3, a obiacTh
MEXy OOKJIaJIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (€ = 81)?
31 1) YMenbmutes B 4 pa3 OIIK-3.11.5
2) YBenuuurcs B 4 paza
3) YBeamuutcs B 9 pa3
4) YBenuuutcs B 12 pa3
HazoBuTe BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE MPOBOJAT PIEKTPUUECKUM TOK?
32 1) IlpoBoHHKH OIIK-3.]1.4
2) IlonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kak HaIlpaBJICHbI CUJIOBBIE JIMHUH HaIPSKEHHOCTH
3JEKTPOCTATHYECKOTO MOJIA, CO3/IaHHOI'O0 TOYEYHBIM OTPUUATEIbHBIM
3apsiaAoM?
33 OIIK-3./1.4
1) 3akpyuuBaroTcs BOKpYT 3apsiia
2) K 3apsany
3) 3akpyuuBaroTCs BOKPYT 3apsiia IO YaCOBOM CTpEJKe
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B kakux emuHunmax B cucreme CH  wu3Mmepsiercs mNOTEHLMAN
3JIEKTPUYECKOTO MOJIs?
34 1) A/m OIIK-3.1.4
2) B/m
3)B
4) A*m
MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
35 OoJIbIIIE 3TIEMEHTapHOTO 3apsia’? OTIK-3.J.4

1) Moxet




2) Het, He MOkKeT
3) Moer, HO TOJIBKO €CJIH 3apsii OTPULATEIIbHBIN
4) Mo3eT, HO TOJIBKO €CJIM 3apsi MOJI0KUTEIIbHBIN

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO MO 7

1) [loTeHLIMaNbHOM JHEPTUM E€AUHUYHOTO IOJOKHUTEIBHOTO 3apsaa
WM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3aps 1y

2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKUTEJIBHOTO 3apsila M3 JAHHOM TOYKH TOJs B
0€CKOHEYHOCTDh

3) Cuute, neCTBYIOIIEH Ha 3apsl, TOMEIICHHBIN B JAHHYIO TOUKY MOJIA

4) Kuaetnueckoi SHepru MpOOHOTO TOUYEYHOTO SAMHUYHOTO 3apsiaa B
NAHHOU TOYKE MOJIA

OIK-3.]1.4

37

Hanumure popmyny 3akona Oma B nud depenmansHoii popme:

HR=UI
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OITK-3.71.4

38

O1ieHUTE ONTHYECKYIO JJIMHY YTH L U3 0JTHOM TOYKM B APYTyIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKON
cpensl S =4 m. [lokazarens npeiaomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YIO COCTABUT. ..

I)5wm
2)6m
3) Tm
4)11m

OIK-3.71.5

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIN
HaMarHU4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HAIpPsPKCHHOCTD IOJIsA HaIlipaBJICHA MMPOTHUBOIIOJIOKHO 10110,
BBI3BaBIIEMY HaMarHM4MBaHUE?

1) 'ucrepesncom

2) Ko3punTuBHOM CHJIOM

3) Ionsapuzanuen

4) MarsuToABHXyIIEH cuIon

OITK-3.71.4

40

Onenure, 10 KaKOW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTUIla, JIETAask C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) Oxpy>XKHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-3.11.5

41

B kakux enuHMIIaX H3MEpSIETCS HANPSHKEHHOCTh 3JIEKTPUUECKOTO
noJs?

1) A/m
2) B/m

OIK-3.]1.4




3) Kn
4) Tn

42

VYCTaHOBUTE COOTBETCTBHE MEXIY MaTepUAIOM INPOBOAHHUKA MU €ro
3IIEKTPOIPOBOJHOCTBIO:

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

B) JIH3IIEKTPHK 3) 10* - 10°

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

OIK-3.]1.4

43

Onenute, Kak COOTHOCATCS YIUIBI TAIEHUS O U OTPAXKEHUS (P CBETA.

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

OIIK-3.]1.4

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IIPEJIOMJICHUS CPENbl C AUAIEKTPUUECKON IMPOHUIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO 1L = 17

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

4) 1/16

OIK-3.71.5

45

Jliist 0OBSICHEHNS KaKOro SIBJIEHUSI MOKET OBbITh MCIOIb30BaH MPHHLIUI
I'tolirenca-®penens?

1) KorepentHocTh

2) Iudpakuus

3) Ionspuzanus

4) KopnyckyIsspHO-BOJHOBOM JTyajii3M

OIIK-3.]1.4

46

[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTraa
TQpakInoHHas perieTka coaepkut 200 MTPUXoB Ha MIJUTUMETP.

1) 100 Mxm
2) 500 Mxm
3) 200 Mxm
4) 5 MKM

OIIK-3.11.5

47

[Mpoananu3upyiiTe WHTEHCHMBHOCTh CBETa NPU HHTEPPEPCHLUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).

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

OIK-3.71.5

48

Haiinute npaBWwibHOE€  Ha3BaHWUE JUII  BEKTOPHOM  CHJIOBOMA
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

OIIK-3.]1.4




1) IToTenuuan

2) Hanpsi>keHHOCTH
3) Unnykuus

4) 3apsin

49

Onenure, KaKk 3aBUCHUT DIIEKTPUYECKask MPOBOJUMOCTD IIPOBOJHUKA OT
IIPWIOKEHHON K HEMY Pa3HOCTH IIOTEHLIUAJIOB.

1) IIpssmo mipomopImoHaIBHO

2) IIpomoproHaIBEHO CTETICHU OT PA3HOCTH MOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaApaTy

4) He 3aBucur

OIIK-3.11.5

50

Onennre, Kak U3MEHHUTCS cuiia AJIEKTPOCTATHYECKOTO
BSaHMOﬂeﬁCTBHH ABYX TOYCYHBIX 3apsAd0B, €CIW OAWH H3 HUX
YMEHBIINTh B 4 pa3a, a pacCTOSIHHE MEXKIy HHUMH YMEHBIIUTH B 2
paza?

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

OIK-3.71.5

51

qTO n3 HepeqncneHHoro SABIIACTCA OCOGCHHOCTLIO CHJIOBBIX JII/IHI/Iﬁ
MardUuTHOTO HOJIs?

1) CuioBble TUHUM MAaTHUTHOTO TOJISI BCEra 3aMKHYThIe

2) Mar HUTHBIC CHJIOBBLIC JIMHHHW HAUYUUWHAKOTCA HaAa MArdvMTHBIX H
3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsiaax

3) MaFHI/ITHI:IG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHUYUBAKOTCS Ha
MarHUTHBIX 3apsIax

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

OIIK-3.]1.4

52

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

1) Oxpy>XKHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

OIK-3.71.5

53

Ouenute creneHp mnossgpuszauuu P cBera, eciu CBET MpencTaBiseT
co00if cMech €CTeCTBEHHOTO CBETa C IUIOCKOIMOJISPU30BAHHBIM.
WHTEeHCUBHOCTh  TOJISIPU3OBAHHOTO  CBeTa B JIydye  paBHA
WHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.

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

OIK-3.71.5

54

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

OIK-3.71.5




1) 1.2
2) 1.25
3)0.2
422

55

Paccunraiite yroa Mexzay ONTHYECKMMM OCSAMM IOJsIpU3aropa M
aHanm3atopa. [Ipy NpOXOKIEHUH CKPEIIEHHBIX MOJApHU3aTopa H
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIK-3.71.5

56

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

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

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

OIK-3.71.5

Cemectp 3

57

YKa)KI/ITe, KaKo€ TeJIO SBJIIETCS a0COIIOTHO YCPHBIM TCJIOM.

1) ITorsomaer Bee magaolinee HaA Hero U3JIyYeHue
2) OTpakaeT Bce IMajaroiiee Ha Hero U3IydeHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-3.]1.4

58

VY KaKoro u3 Ten oTpakaTeIbHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-3.]1.4

59

Onenure, BO CKOJBKO pa3 yBEJINYMIIACh YHEPreTHUECKasi CBETUMOCTb
abcomoTHO yepHoro Tena npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.

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

OIK-3.71.5

60

Breibepure, kakas  Qopmyma  HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPTeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTOo Tena?

1) ®opmyna depmu-/Iupaka
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [laanka

4) ®opmyna Panes-/xunca

OIIK-3.]1.4

61

Kakoe n3znydenue sBiseTCs paBHOBECHBIM ?

OIK-3.]1.4




1) Anbda-, 6era-, raMmma-u3TydeHUSA

2) TennioBoe u3ryyeHue

3) JlazepHOe H3iIyueHHe B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUeHUE

YKakuTe 3aKOH, KOTOPBIM OmNpenensieT IMOJIOKEHHE MaKCUMyMa
W3IIy9aTeIbHOW CIMOCOOHOCTH aOCOJIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHOU TeMIeparype.

62 1) 3akon Credana-bonsimana OIIK-3.11.4
2) IlepBblii 3akoH Buna
3) 3akon Kupxroda
4) 3axoH Masoca
VYkaxute popMyiy, ONPeaeioNnlyi0 SJHEPTHI0O CBETOBOTO KBAaHTA!
1) E = (m*c?)/2
63 2) E = h*c OIlK-3./1.4
3) E=h*A
4) E = h*v =h¥*\/c
[Ipoananu3upyiite, Kak H3MEHsSETCS CHJIAa TOKa HACBIIIEHUS IIpU
dororddexre B ciiyyae YMEHBIICHHS CBETOBOTO MOTOKA MaJAOIIEro
CBETa MOCTOSIHHOW JJIMHBI BOJTHBI.
64 1) YMenbmaercs OHK-3.1.5
2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCA
3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS
4) CHauana ocTaeTcsi IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS
[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETUYECKOW DSHEPrueu
(OTOZTEKTPOHOB, €CIM, HE MEHSAS 4YacTOThl IaJaloIIero CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?
65 1) YMeHpImmTCS B 2 pasa OHK-3.]1.5
2) YBenuuures B 4 pasa
3) He usmenuTcs
4) YBenuuurcs B 2 pasza
OueHuTte BeTUYMHY KpacHOU rpaHuilsl GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama TommuHOW 2 MM. Katong
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 9B. ITocrostanas [Inanka — h = 6.6%10™*
66 Jlx*c. 3apsix anekrpora — e = 1.6%10™° Ku. OIK-3.J1.5
1) 3.2%10" I'y
2) 4.8%10"° I'y
3) 4.8%10" I'y
4) 4.8%10" I'y
Kakum o6pa3om 3aBucuT paboTa BbIXOAA 3JEKTPOHA C MMOBEPXHOCTH
KaTo/Ja U3 KaJIMUs OT YaCTOTHI MaJaloIIero ceera’?
67 OIIK-3./1.4

1) IIpsimo IpoTMOPITMOHATBHO YaCTOTE
2) IIponoproHabHO YCKOPSIOIIEMY HaIMPSHKEHUTO
3) IIponopuroHaIbHO KBaJIpaTy YaCTOTHI




4) He 3aBHCHT OT 4aCTOTHI

68

[Ipoananu3upyiite, Oymer sm HaOmomarbcss (HOTOdIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa o0Jy4yaThb CBETOM C AJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

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

2) He Oyner

3) ®oroapdeKkT BO3MONKEH, €CIU JOMOIHHUTEIBHO TMPUIOKHUTh K
IUTACTHHKE YCKOPSIOUIYI0 PAa3HOCTh MOTEHIIMAJIOB BEIIMYMHON HE
Mmenee 1 B

4) ®oTo3(h(hexT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5

OIIK-3.11.5

69

Onenure, OT KaKUX BEJIMYUH 3aBUCUT CHJIa CBETOBOIO JABJICHHS C
KBAHTOBOW TOYKH 3pCHHUS:

A) Yucna (OTOHOB B CBETOBOM ITyUKE;

b) Duepruu dorona;

B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.

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

OIK-3.71.5

70

[Ipoananu3upyiiTe, B KakuX OO0JAcCTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agdexra Komnrona.

1) Bunumslii quana3on

2) Pagnonuamnason

3) TeparepLoBblil JuanazoH

4) PeHTreHOBCKUI 1MaNa30H U TaMMa-u3JIyyeHue

OIIK-3.11.5

71

CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM TIOJIHOCTBIO IpeKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oroHoB paBHa 6.5 3B, a gorokarox M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBJsAeT 2.5 3B.

1)4B
2)9B
3)6.5B
4)2.5B

OIIK-3.11.5

72

Ouenure, BO CKOJIBKO pa3 JaBJeHHE CBeTa, MaJarolero
NEPICHIUKYIIPHO HUICATBHO 3€PKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATHHO YEepHOM
MOBEPXHOCTH.

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

OIK-3.71.5

73

Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

OIIK-3.]1.4




2) NMnynbe npsiMO IPONIOPLIMOHAJIEH KBAIpaTy JJUHbI BOJHbI

3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH VIMHE BOJTHbBI

4) mnynbc npsMO NMPOMOPLUOHAIEH KOPHIO KBaJPAaTHOMY OT JUIMHBI
BOJIHBI

B kakoii o0nacTu crekTpa 3JeKTPOMAarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?

74 1) NadpakpacHoe uziyyeHue OIIK-3./1.4
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKOE U3IyYeHHE
4) PaguousiryueHue
[Ipoananusupyiite, Kakoe W3  TPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:
1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUJIOTHOCTH IOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXKET M3JIy4aThCsl U PaCpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OIK-3.J1.5
MOPLMSMU — KBAaHTAMHU
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMa, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPIUU
4) i yacTULBl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJIMHATBI U UMITYJIBC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
1) YTBep:kaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMIA, B
KOTOPBIX aTOM He U3JIYyYaeT M He MOIJI0AeT JHEPrum
76 2) Pa3HOCTb 3HEpruil IByX CTAllMOHAPHBIX COCTOSHUN paBHA SHEPTrUU OIIK-3.]1.4
M3JTy4aeMOro MM MOIJIOIIAEMOr0 KBaHTa CBETA
3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM
4) AToM COCTOMT U3 TOJIOKHUTEIBHO 3apsDKEHHOTO  sigpa |
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIMCBHIBAET CHOCOOHOCTH AaTOMOB K H3JIYYCHHIO U TMOTJIOIIECHUIO
SHEPIUM: «ATOMBI MOTYT ...»
1) IMorjiomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBI HA00p
77 3HAYeHUI JHePrumn OIIK-3./1.4
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIHIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUIl SHEpruH, JHOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TIOPHMIO DJHEPTUH, a [OMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU
YkaxuTe, K KaKOMy AMANa30HYy U3IYYEHHs] OTHOCATCS NEPEXOJbl U3
cepuu banbMmepa B aToMe BOOPOJIA.
78 1) TemoBoe u3nyueHue OIIK-3./1.4
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Bugumblii cBeT
79 [Ipoananusupyiite, Kak W3MEHMJIACh 3HEprus aroma Bojopona npu | OIIK-3.10.5




M3Ty4eHHH UM (QOTOHA C JUIMHON BOJIHEL A = 4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmiacek Ha 4.86 5B
4) Ypenmuumiack Ha 9.72 5B

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKIACHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

80 OIIK-3./1.5
1) 0,4 5B
2)1,95B
3) 1,25B
4)2,25B
VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:
1) JIwoOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH
2) AToM HEe MOXKET coJiep:KaTh 0oJiee ABYX AIEKTPOHOB, HAXOAAIIUXCS
81 B OJMHAKOBBIX CTAallMOHApHBIX COCTOSHUAX, omnpexaensemsix | OIIK-3./0.4
HAaOOPOM YEThIpEeX KBAHTOBBIX YHUCET
3) OIHOBpEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI
4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJIENbHBIMU KBAHTAMU
Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:
82 1) Mukpo4yacTHIbI MOTYT IPOSIBJIATH BOJHOBBIE CBOCTBA OIIK-3./1.4
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII
3) ¥V xaxa0# 4acTULbl CYIIECTBYET aHTUYACTULIA
4) Slnpo aTroma COCTOUT U3 KBapKOB
Paccunraiite niuHy BOJIHBI 1€ Bpoilsist 11 3I€KTpOHa, ABUKYIIETOCS
co cKopocThio 3.6 km/c. Macca smektpona m, = 9,1%107" kr, 3apsi
anexTpoHa qe = —1,6%107"° K.
83 1) 1.6 Micm OIIK-3./1.5
2)2.6m
3) 201 um
4) 3.6 MKkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBaHTOBOE YHCIIO M MPU JaHHOM 3HAYEHHH OpOUTAIHLHOTO
KBaHTOBOTO uucia [?
84 H2U+1 OIIK-3./1.4
2)3/+1
3)I-1;
4)1
35 VYkaxute, 4TO ONpEaeseT INTABHOE KBAHTOBOE YHCJIIO N. OITK-3.J1 4




1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha
3aJJaHHOE HAIIPABJICHUE

4) BennunHy MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaIPaBJICHUU

YKEDKI/ITG, 4qTO ONpCACIA€T MAarHUTHOC KBAHTOBOEC YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

86 2) DHEprur CTallMOHAPHOIO COCTOSIHUS 3JIEKTPOHA B aTOME OIIK-3./1.4
3) BeanuuHy MOMEHTa HMIYJbCa JIEKTPOHA B 3aJaHHOM
HanpaBJIeHUH
4) DHepreTHYecKue ypOBHU AJICKTPOHA B aTOME
B yectp koro HazBaH 3¢dekT pacuienyeHus ypoBHEH SHEPruy aToMa
BO BHEIIIHEM 3JIEKTPUUYECKOM I10J1e?
87 1) DitHmTeliHa 1 1e Xaaca OIIK-3./1.4
2) lTrapka
3) OTTHHTCray3eHa
4) AaponoBa-boma
Kak Ha3bIBalOT JMHUU B CHEKTpPe KOMOWHALMOHHOTO PAacCesHUs ¢
4acTOTaMH, MEHBIIIMMHU YaCTOTHI IA/IAI0IIEro cBeTa?
88 1) OpanxeBbIMU CIIyTHUKaMU OIIK-3./1.4
2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHM CIIyTHUKAMH
4) AHTarOHUCTUYECKUMHU CITYTHHKAMH
[MosicuuTe pusHuecKuii CMBICT BOIHOBON (DYHKIIUU.
1) BonnoBas pyHKIMS MPOMOpLHHUOHATIbHA SHEPTHUH YaCTHUIIbI
2) IlpousBeneHne  BOJHOBOM  (PYHKUMM HAa  KOMILIEKCHO-
CONpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
89 OIIK-3./1.4
00HapY:KeHHUs YaCTHIbI.
3) BonmnoBas (yHKIMs 00paTHO MPOMOPIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins
4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.
Bribepure BEPHYIO (opMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:
90 |DAE*Atzh OIIK-3.71.4
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PepMUOHAMHU.
1) DnexTpudecku 3apsyKEHHbIE YaCTULIBI.
91 OIIK-3./1.4

2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.
3) Bce yacTunsbl ¢ NoJayneabiM CIIMHOM.
4) DneKTpUYEeCKH 3apsKEHHBIE YACTHIIBI C LIEJIBIM CIIMHOM.




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

92 OIlK-3./1.4
1) IlpoBogHUK
2) In3j1eKTpUK
3) IMonynpoBoaHUK
4) ITpuMecHBII MOTYIPOBOHHUK
Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?
1) x*c
93 2) Txc/e OIIK-3./1.4
3) dx/m
4) 1x/>B
Kakas BHecucTeMHasi e IMHUIIA UCTIOJIBb3YETCS JUIsl U3MEPEHUSI SJHEPTHH
MHUKpOYaCTHLL?
94 1)3B OIIK-3./1.4
2) A
3) kKan
4) apr
OuieHuTe, KaKol CMBIC HMEET COOTHOIIEHUE HEOINPENeICHHOCTEN
['eiizenOepra 1uisi SHEPTUM YacCTUIIBI U BPEMEHU INpeObIBaHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?
1) DHeprust npsiMO MPONOPLHUOHAIBHA BPEMEHU
95 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU OITK-3.1.5
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem OoJibllie HeONPENEJEHHOCTh JHEPruM, TeM MeHbIe
Heolpe/e/IeHHOCTh BpeMeHH!
B xome wusMepeHHMss ¢ JOCTaTOYHO BBICOKOW TOYHOCTBIO ObLTa
orpeziesieHa X-COCTABJIAIONIAs UMIYibca 3JeKTpoHa. OOBSICHUTE, UTO
u3 3TOTO CIENyeT, PYKOBOJCTBYSICh COOTHOILLIEHUSIMU
HeonpeneneHHocTel [ elizendepra.
1) BpemMss %W3HM M DHEPrusi HIIEKTPOHA MMEIOT CYIIECTBEHHYIO
96 OIIK-3./1.5
HEOIPEEIEHHOCTh
2) KoopauHata X »3J1eKTpOHAa He MOXeT ObITHL oOmnpenejeHa ¢
BbICOKOI TOYHOCTBIO
3) Bce koopauHaThI 3JIEKTPOHA MOJIHOCTHIO HEOTIPEICIICHHbBIE
4)y- W Z-COCTaBIIIONIME UMITYJIbCA DBJEKTPOHA MMEIOT CTPOro
OIpEECIIEHHOE 3HAUYEHUE
Kak Ha3biBaeTcsl cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHUIO €T0 SHEPruu?
97 OIlK-3./1.4

1) Bo30yxneHHOE COCTOSIHUE
2) MeracTaOuIbHOE COCTOSTHUE




3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOsTHUE
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B uem 3akmrouaeTcst TyHHENIbHBINA A HeKrT?

1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKpPOYAaCTHIBl B
NEPUOANYECKOM IIOTEHIIAIIE

2) B xopnycKkyJspHOM MOBEIEHUM 3JIEKTPOMATHUTHOTO W3IIy4EHHUS
IIPU NIPOXOKIEHUH €T0 YePE3 Y3KOE OTBEPCTHE

3) B HaxoXIEHUM YaCTUIIBI CPa3y B HECKOJIBKMX TOYKaX IIPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KoOrja JYHEePrusi 4YacTUIbl MeHbIIEe BBICOTHI 3TOr0
O0apbepa

OIIK-3.]1.4
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Kakue moOABMKHBIE YACTHIBI WM  KBAa3WYACTHIIBl  SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B OTYIIPOBOJHUKAX ?

1) DnexTpoHbl

2) IIporons!

3) DJIeKTPOHBI U ABIPKH
4) Uounbl

OIK-3.]1.4
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B pesynbrare paguoakTUBHOIO paclaja 3apsj sapa yBEIUYWICS Ha
+2e. IlpoaHanu3upyiTe CHUTYyalMI0O M ONPEACIHUTE, KAKOro THIa
MpeBpalleHKe MPOU30LUIO B YKa3aHHOM Cllydae.

1) ABa B-pacnaga
2) a-pacmaf
3) y-pacnan
4) K-3axBat

OIIK-3.11.5

Bonpocs! 115 IpOBEpKH OCTATOYHBIX 3HAHUN
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IIpoyumatime mexkcm, @vibepume NpasUIbHbIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUUE 8bIO0P OMBEMA:

EcrecTBeHHBIN CBET MPOXOIUT YEpe3 MOJSIPU3aTOpP W aHAIMU3ATOD,
CKpellleHHble nox yriaom 45°. Onpenenure, BO CKOJBKO pa3
YMEHBILIUTCS WHTEHCUBHOCTh B CBETOBOM ITyYKe MOCJE MPOXOKICHUS
yepes3 aHaJIu3aTop.

1) B 2.5 paza
2) B 4 paza

3) B3.5 paza
4) B 1.5 paza

OtBet: 2) B 4 pa3za, Tak Kak nocJje nmpoxo:xkIeHus: MOJsIpU3aTopa
HHTEHCHBHOCTb CBeTa ociadeBaeT B 2 pa3a, a mocJje NpoOX0xKIeHHUs!
aHAJIM3aTOPa — TMPONOPUMOHAJIBLHO KBaJApaTy KOCHHYca Yyria
MEKAY IIOCKOCTSMH MOJISPU3AIUH.
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IIpouumatime mexcm, 8vibepume NPAsUIbHbIE BAPUAHMBL OMEEMd U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.

OTMeThTe, KaKue YacTHUIIbl U3 TIEPEUYHCIICHHBIX HIDKE 00pa3yroTcs MpH
B -pacnane.

OIIK-3




1) DnexTpon

2) Ilo3utpon

3) DIEeKTPOHHOE aHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO

Oteer: 1 u 3, napa «MO3HTPOH - HeHTPHHO» 0Opasyercs npu f -
pacnaje.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:

[TpoBeauTEe COOTBETCTBHE MEXKIY BHJIAMH MArHeTHKOB W BEITHMYHMHOM
UX MarHUTHOW TIPOHUIIAEMOCTH L.
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Bunnl MarueTukoB MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)u>>1
2) ITapamarseTku byu<l
3) ®eppoMarHeTHKH Byu>1
Ortger: 1-b, 2-B, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYO NOCIE008aMeNIbHOCMb OVKE Cclea
Hanpaso.
Pacnonoxkutre ykazaHHble Cpelbl B TOPSOKE BO3PACTaHUS UX
ONTHUYECKOM MIIOTHOCTH.
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A) Bona
b) Boznyx
B) Anmas
OtBer: BAB
Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OOCHOBAHHYIU
omeem:
OueHute, yeMy paBeH MOMEHT MHEPIUHU KATSIIETrocs MO IUIOCKOCTH
HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemy LlTeiinepa.
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OtBer: MOMEHT MWHeEpPUUM UIWIHHAPA OTHOCHTEJIbHO OCH,
NMPOXOASALIEH 4Yepe3 ero UEeHTpP, paBeH mr*/2. IIpuMmensiss Teopemy
IlTeiiHepa 151 HOBOIl OCHM BpallleHUs, HAXOASUIEHCH OT CTAPOM
OCH HA PACCTOSIHHH, PABHOM PagHyCy WUIMHAPA, HAXOMUM: mr’/2
+ mr* =3mr* 2

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TMYHOTO TUIIA!

1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeThIpex NpeAJ0KeHHBIX M 000CHOBAHHEM BBIOOpAa CUMTAETCS BEPHBIM, €CIM MPABUIBHO
yKa3aHa IMQpa U MpHUBEICHBl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE CcoBmazeHWE C BEPHBIM OTBETOM OIlEHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET HIIM €ro
orcyrctBue — () OayoB.

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




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

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

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

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Tabmwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PAOOT
1 Kunematuka

2 Jnnamuka

3 3aKOHBI COXPAaHEHHS] B MEXAHUKE

4 OCHOBBI CIENIMAJILHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue KoeOaHus

6 BonHOBBIE TPOLIECCHI

7 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOIN TEOpUU

8 DJIEKTPUYECTBO

9 Marnetusm

10 BonnoBas ontuka

11 KBanToBas ontuka

12 duznka atoma

13 KBaHTOBass MexaHuKa

14 Du3uKa aTOMHOTO s71pa

15 S nepHbie peakuumn

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX HSTambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTEeCTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue ykazaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro martepuana. Ha3znaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN 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 ONPEIEISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M 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 0OpabaThiBaTh Marepuail (BBIACTATH TJIaBHBIE 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 pPa3laTOYHOr0 Marepuajga TMpU TPOBEACHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTrpyKTypa OpeaocTaBiICHMS JSKIIMOHHOI0 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. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Anapees, WN.H.
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. Kotmukxos, H.II,
JlaBposckas, H.H. JlutBunosa, 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 JTOJKEH COJepkKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAaHHH.

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE IUCUUIUIIMHBI, 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-aHATUTHYECKHUE MAaTEPUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Bwvi6oowvl 1o mpozenanHoi paboTe JOIKHBI COAEPKaTh OCHOBHBIE pE3yIbTaThI MO 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 Hayane 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 OMUCAHWE PAOOTHI M TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3al0biBaiiTe 0 peKOMEHIOBaHHON 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 IIepe]] HUM [I0CTaBJIEHa;
— KaKuMH prOopamMu U Kak BEAYTCSI 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€ (OPMyJBl, MO KOTOPHIM HEMNOCPEACTBEHHO
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 ¥ IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM pazfielie IPUBOJUTh HE HYXKHO.
@opMynbl 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
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAIMAHBIX Tabmul. B
IPUBOJAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoH (popmyie. DTOT pazaes HyKeH IJs TOro, 4TOoObI 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
ABJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM nokymeHTtaruu ['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.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.
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;



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

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

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 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 PCIICHHIO KaK THIIOBBIX, TaK W HECTaHAAPTHBIX TBOPYECKHUX 3aJaHWil. [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 PEIICHUI0 THIOBBIX 3aJaHuil. JleMOHCTpHpyeTcss JOCTaTOYHBIA ypPOBEHB
CaMOCTOSITENIbHOCTH 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 MPAKTUYECKOTO HABBIKA.

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

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
TUCIATUTHHE SIBIISTIOTCS KOHCIIEKT JIGKIUKA W TEepPEYeHb PEKOMEHAYeMOW JuTepaTypbl. [lpu
MOJTOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHu30BaTh Y4eOHYIO padoTy,
YTOOBI Tepe] MEepBBIM THEM Havaia CecCHW OBbUTM CIaHbl W 3allUIICHBI BCE JaOOpaTOpHBIC
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.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne
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