MUHUCTEPCTBO HAVKHM 1 BBICILIET'O OBPA3OBAHIMAA POCCUMCKOUN

®EJIEPAIINN

emepanbHOE TOCYaPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YIPEKICHHE BBICIICTO

00pazoBaHus

"CAHKT-IIETEPBYPI'CKUIA TOCY JAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMHWYECKOI'O ITPUBOPOCTPOEHM A"

Kadenpa Ne 3

YTBEPXJAIO
PykoBouTens 00pa3oBaTebHOM IPOrPaAMMBI

&r. ppen.

(HOMKHOCTb, y4. CTENCHD, 3BaHUE)

E.Il. Bunorpanosa

(uHULMAITBL, haMUNus)

/
' (noanuce)
« 4 » deppans  2025T

PABOUYAS [TPOTPAMMA JUCHMIUIMHBI

«DU3uKaN
(HaumeHOBaHHE AUCLIMILIMHBL)

Kon HampasiieHuUsI TIOJTrOTOBKH/
CIeUAIbHOCTH

11.03.04

Hammenosanue HaIpaBJICHUA

BHCKTpOHI/IKa 1 HAaHO3JICKTPOHUKA

IIoAT OTOBKY/ CIIEIMAIBHOCTH

HawnmenoBanue
[IpoMBIITIIeHHas! SIEKTPOHUKA
HaNpaBIeHHOCTH
dopma 00ydgeHus OYHas
2025

lon mpuema

Canxr-ITetepOypr— 2025




JIucT cormacoBanus pa6oqef/i IporpaMmsbl JUCIUIUIMHBI

Iporpammy cocTaBui ()

Jo11. K. (h.-M.H. , /L/P%/ 03.02.2025 B.B. JlobanoB
i A2

(DOMKHOCTB, y4. CTCIICHb, 3BAHHUE) Mommcs, nara) (vauUMaBL, HaMHINS)

IIporpamma ofo6pera Ha 3aceqanuy kadenpsr Ne 3
« 03 » deppans 2025 r, mpotokon Ne _10

3aBenyromuii kadeapoit Ne 3

L |
ALT.H.,Ipod. —Rlo5< 03.02.2025 A.B. Konbuis1on

(y4. cTeneHs, 3BaHUE) ){nommcs, nara) (vHMIMaIBL, HaMHIIHs)

3aMecTUTENb TUPEKTOpa HHCTUTYTa Ne2 1o MeT {ecKoit pabore
JIOIL. K. T.H.,JIOIL. %)/? / 04.02.2025 H.B. MapkoBckast

(DOMKHOCTB, y4. CTSIICHB, 3BAHUE) 7 /(Pénnncr,, Jara) (vHULMANEL, GaMUTIHS)
“



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMMy OakajaBpuaTa II0 HalpaBJICHUIO MNOArOTOBKM/ crernuansHocTH  11.03.04
«ONEeKTPOHUKAa M HAHOWIEKTPOHUKA» HampaBieHHOCTU «[IpoMbllIeHHass 3JIEKTPOHUKAY.
Jucuumnmna peanusyercs kadeapoid «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-1 «Cnoco0eH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTEMaTHKH JUIsl peILIeHHs 3a/1a4 MH)KEHEPHOU JesITeIbHOCTH

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

[IperonaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET ClEAyIoUMe (OpMbl OpraHU3aIMU
y4eOHOTo0 Mpoliecca: JIEKIUHU, IPAaKTHYECKUe 3aHATHs, 1a00paTOpHbIe paboThI, CAMOCTOSITEIbHAS
paborta.

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

OO6mrast TpyI0EMKOCTh OCBOSHHUS AMCIUIUIMHBI cocTaBisier 11 3adeTrHbix eawHuIl, 396
4acoB.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTAM pa3BUTb U MPOAEMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI

BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIETSHIIMSIMH WM UX 4acTsaMu. KOMIETeHIIMM U WHIIUKATOPHI UX JTOCTIKEHUS TIPUBEICHBI B

Kon n HanmMeHoBaHMe MHIMKATOpA
ITOCTHIKEHHUS KOMIIETEHIIUU

Tabymue 1.
Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHXKCHHS
Kon u
Kareropus (rpynna
pus (rpymnia) HaUMEHOBAHHE
KOMIIETCHIIUH
KOMIIETCHIIUH

OIIK-1 Coocoben
HCTIOB30BATh
[IOJIOKEHUS,

3aKOHBI U METO/IbI
Ob6memnpodeccnoHanbHBIE A

KOMIICTCHIIMU
N MaTEMAaTHUKU IJIs

pelieHus 3aaa4
WHXEHEPHOM
ACATCIIbHOCTU

CCTCCTBCHHBIX HAYK

OIIK-1.3.1 3HaTh dhyHIaAMEHTAIBHBIC 3aKOHBI
MPUPOJIBI K OCHOBHBIE (PU3NUYECKUE U
MaTeMaTHYeCKHUEe 3aKOHBI.

OIIK-1.VY.1 ymeTb npuMeHATh (PU3UUECKUE
3aKOHBI 1 MaTeMaTH4YeCKHE METO/IbI JIJIst
pelIeHns 3a1a4 TEOPETUIECKOTO U
MPUKIIAHOTO XapakTepa.

OIIK-1.B.1 BiageTh HaBBIKAMU
UCIIOJIb30BaHUs 3HAHUN (DU3UKH U
MaTE€MaTUKH JJIs PEIICHUS 3a]a4
WH)XCHEPHOU JIeSTeIbHOCTH

2. Mecro aucuuminHbl B cTpykType Ol
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS

IIPpU U3YUCHUU CIICAYIOIIUX AUCIUIIINH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKA.

3HaHMA, TOJY4YEHHBIE NPHU H3YYCHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOATEJIBHOE 3HAYEHUE, TaK U UCIOJIb3YIOTCS IIPU U3YUYEHUN IPYIUX JUCLMILIAH:

— «MarepuanoBeneHuey;
— «ONEKTPOHUKAY;
— «DJIEKTPOTEXHUKAY.

3. O0BeM u TPyIOEMKOCTD JTACIIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCUUILINHE (M paclpeAeeHne 3TON TPYJOEeMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B

Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. Tpy10eMKOCTb 10 cemecTpam
Bun yaeOHo# paboTh Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 11/ 396 4/ 144 3/108 4/ 144
3E/ (uac)




npodeCcCHOHATBHOMN 1eATeNbHOCTBIO.

U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 72 36 36
CamocmosamenvHas paboma, Bcero (dac) 120 40 40 40
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3., Hudod. OK3.
mudd. 3auget, sx3ameH (3auver, Hudd. 3au, | Hdudd. 3au.
OK3.
DK3.%*%*) 3au.,
OK3.
IIpumeuanue: " kaHnaTCKui SK3aMeH
4. ConepxaHue TUCIUIIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI IO pa3/ieiaM U BUIAM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Paznenbl, TeMbl IUCHUTIITMHBI (qac) (C3) | (aac) (qac) | (wacy
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 14
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 13
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 13
Uroro B cemectpe; 34 17 17 40
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 14
Pa3nen 5. Margetusm 11 8 6 13
Paznen 6. Onrtuka 12 2 3 13
Hroro B cemectpe: 34 17 17 40
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 13
Pa3znen 9. ®usuka aToMHOrO siipa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 120
[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEJICTBEHHOM  BBITIOJHEHUU
0o0ydJaronMucs  ONpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymiei




4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

Haszeanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pa3pen 1.

MexaHuKa.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOe U
KacareinpbHoe yckopeHus. llocTtynaTenbHOoe U BpalaTeIbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuanvupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HrroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuanbHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHHs uMmIyibca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTh. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMallbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd M IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPTHUH.

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

JIBUKEHWsT  TBepAoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETrOCs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenoBo COKpaIllCHHE JUITAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIApMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUU MasSTHUK, (PU3NUECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpolecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uUIUM.
Oneprusi BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexkyasipaas pusuka.

TepMoguHamuuecknue CcocTosAHMs W mporecchl. [loHsTue
¢ynkuuu coctosiHus. BryTpenuss sueprus. KommuectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
Ha4yaJI0 TEPMOJMHAMUKHU. TeMIiepaTypa U BHYTPEHHsS DHEPIUs
Kak (OYHKIMSI COCTOSTHUA. 1eII0eMKOCTh. DHTponus. BTopoe u




TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJiekysl. CpenHsas KHHEeTH4ecKast SHeprust Mosiekyil. OCHOBHOE
YpaBHEHHE  KHHETUYECKOH  TEOPHUM  HJAEAIbHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuid 3apsa. CBolcTBa 3IEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  Dnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepno3uuum.
OnexkTpudeckuil aumons. Pabota CcHIl 3IEKTPOCTATHYECKOTO
noisa. Teopema O LHUPKYJAIMHM BEKTOpAa HAIPSHKEHHOCTH.
[ToTenunanbHOCTH AIIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUMaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca [u1s 311€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnexkTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsiIbl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema T'aycca s 3JIEKTPUYECKOrO IOJISL B JAUDIIEKTPHUKE.
[Tone BHYTpH MPOBOJHUKA.

OnekrpoeMkocTb.  KoHzaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
O6bemMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJISL.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM H  auddepeHuanIbHoN
dbopmax.

Pasnen 5.

MarseTusMm.

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

MarnauTHOE 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MaruauTtHas MPOHUIIAEMOCTb.
HanpsbkeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKu, QeppoMarHeTHKu. TeopemMa O MUPKYIALUN
BEKTOpa HANPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apages. [lpaBuno Jlenna. Camounnykuusi. B3zanmuas
WHITYKIIUA.

OObeMHass TMIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE JIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX ~ BOJIH.  Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXKEHUsS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHHUS.

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




Pa3pen 7.

KBantoBas onruka.

TennmoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBas onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH nyanusm. Dddexr
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
da3oBas U IpynoBas CKOpPOCTU BOJH J¢ bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BomHoBas
GbyHKIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HMUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOsIHUA. KBaHTOBBIE ypaBHEHHS
nBxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUHOMH
noTteHnuanbHou sme. KBaHTOBBIA ocmmmisTop. Hynesas
SHEprus, HyJaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN d(PdeKT.

ATOM BOJOpOJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B aroMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snextpoHa. [Ipuniun
TOXKJECTBEHHOCTH MUKpouyacTuil. DepMHOHBI U  OO30HHBI.
CumMMeTpus BOJIHOBOM (YHKIIMM CUCTEMbI OJJMHAKOBBIX YACTHII.
[punnun [laynu. OObsAcCHEHHE TEPUOJUYECKOM CHUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTUUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCcKou CBsI3H.

Pa3nen 9.

Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe sapo. Jledekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuibl.  Monenu aTOMHOroO  sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacnas.
l'amma-n3nydenue. HacTulbl 1 aHTUYACTHLLBI.

Snepubie peakuuu. Peakuum nenenus sanpa. llenmHast snepHast
peakuus. SaepHbie peakTophl.

DyHIaMEeHTaIbHBIE B3aUMOJICHCTBHS. Knaccudukanus
aJieMeHTapHbIX yactull. KBapku.

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

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

N3 Hux No

Dopmsbl .

No | TeMbl mpaKTUYECKHUX IPAKTHYCCKIX TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeria

/11 3aHATUH p o~ (gac) MOATOTOBKH, | IACIIMII
3aHATUN

(dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
TUHAMUKA
MaTepUAIbHON TOYKHU
2 Kunematuka u Pemenue 3agau 3 1




IUHAMHUKa
a0COJIFOTHO TBEPIOTO
Tena

CneunanbHasi TeOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka n
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHHETHUYECKasi TEOpUs

Pemrenue 3agau

Cemectp 2

Hanpsioxkennocts u
IIOTCHIIMAJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apSYKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpaencarop

Pemenue 3amau

10

XapakTepuCTUKU
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNutepdepenmus.

Judpaxius.
[Tonsipuzanus

Pemrenue 3agau

Cemectp 3

14

TemnoBoe n3nyyeHue.
dDotord ekt

Pemrenue 3agau

15

Oddext Komnrona.
CaoiicTBa ()OTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTHo1ieHue
HEOIPEICTCHHOCTEN
Ieitzenbepra. BonHbl
ne bporins

Pemenue 3amau

18

YpaBHeHUE
[Ipenunrepa.
TToTeHnmanbHbIE

Pemenue 3amau




OGapbepbl

19 S nepHble peaku Pemenue 3anau 3 9
Bcero 51
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 Hux Ne
rll\i HaumenoBanne mabopaTopHbIX padboT prz[z):;/él;ocn, Hﬁj;:gf;:ﬁ;? I; 313516;?
(gac) JIHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MasITHUKU 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3JTYXE 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCcaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO MO 3eMJIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Komnpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 4 8
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B Bo3llyxe
Bcero 51
4.5. KypcoBoe nmpoeKkTUpoBaHHE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO
4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHON paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.
Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh
B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac qac




1 2 3 4 5
N3yueHue TeopeTHuecKoro Marepuana 40 14 ” 14
nucuuriuael (TO)
IToaroroska k TEKyIeMy KOHTPOIIIO
ycnesaemoctu (TKY) 40 13 13 13
IToaroroBka kK IpOMEKyTOUHON
arrecraimu (ITA) 40 13 13 13

Bceero: | 120 40 40 40

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUIS CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl O JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENILbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TabauLe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

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

Axanemus, 2015. - 560 c.: puc., Tabm. -
(Beicmiee oobpazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

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

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

Wponos, U. E. DnekrpoMarseTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocobue / 1.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

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

Hponos, U. E. KBanToBas dusuka.
OcHoBHBIE 3aKOHHI : yaeOHOe mocobue / 1.
E. Uponos. - 8-e u3x. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

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

Wponos, U. E. 3agaun nmo obmei pusuke :
yaeOHoe mocodue jist By30B / U. E. Upomos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHH,
2021.-434c.

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

Kann, K. b. Kypc o6mieit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

Cazonos, A. b. Snepnas pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢




U3J., ucup. U pom. - Mocksa : M3gatenscTBo
IOpaiir, 2020. - 320 c.

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

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

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

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3uvecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMuu HayK

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

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

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

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO0 AUCIUIIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeH s TIpeacTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyenb NporpaMMHOT0 00ECTICYSHHUSI

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

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKOH 0a3bl




HaunmenoBaHume cocTaBHOM yacTu
MaTepUaTbHO-TEXHUYECKON Oa3bl

Howmep aynuropun
(ipu HEOOXOTUMOCTH)

VY4ebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTALUN, TEKYILETO
KOHTPOJISL U IPOMEKYTOYHOMN aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopus Ne31-046

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALMH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB IS (PU3HUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JEMOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
5.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH

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




CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10
(000 «IIpodhobpazoBanuey r. Kazans)).

VYueOHas ayIuTopus 1Jisl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius miuockux 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, n. 15,
aynutopus Ne32-06

VYueOHas ayuTOpHS I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHH CEMMHAPCKOT0 THIIA,
TPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-03.

10. Ouenounsle cpeacTBa ISl IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPENCTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyJaromuxcs o JUCUUIUTHHE TpuBeeH B Tabmuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTalli

Buzx npomexyTo4HOM arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHbIE OUJICTHI;
3amaum;

TecTsl.

Cnucok BOIPOCOB;
TecTsr;

HuddepernrpoBanHbIii 3a4éT




\ 3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMI OO0Yy4YaIONUMUCS TPUMEHsIeTCs S-0ayuibHas IIKana ONEHKA CPOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  MpaBUia
HCIIOJIb30BAaHUSI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €0 U3J1aract,

— OIIrpasACh Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracr €ro, OHI/IpaﬂCB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

<«XOPOLLIO
«GAuTEHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOH CIeNMaIN3UPOBAHHBIX OHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepua’a,;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HaIIPaBJICHUN;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BBIBOJOB M 000OIIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1
1 Urto n3ydaer KuHeMaTHka? OIlK-1.3.1
Uto Takoe MarepuasibHas TOYKA? OIIK-1.3.1




Teno ABYIKCETCA U3 COCTOSAHUA IMOKOA C TAHT'CHIMAJIBHBIM YCKOPECHUEM

3 a. =4 M/c* u HOPMAaJIbHBIM YCKOPEHHEM ay, = 3 w/c?. Haiinure OIIK-1.VY.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 B kakux enquHUIIaX MOXKHO U3MEPSTH YTIIIOBYIO CKOPOCTh U YIJIOBOE OIK-13.1
yCKOpeHue? o

5 Uto Takoe aOCOIOTHO TBEPAOE TENO? OIIK-1.3.1
[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:

6 abcomotHo TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre OMK-1.Y 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MarepuanbHoit Touku u ATT.

7 Haiinute CBA3b MEAKIY JIMHEHHOM U YTJIOBOM CKOPOCTHIO OIK-1.V 1
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NPSAMOJIUHEIHOTO JBHKEHUS TeJla 10

] W3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIK-1.Y 1
MPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? O00ocHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a/1auu.

9 Chopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIH Ha OIMK-13.1
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOpEHUE TeJa OT

11 OIIK-1.3.1
€ro Macchl?
[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
Hsrorona.
KameHb JIe:)kUT Ha AHE COCYa, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak

13 W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh OIK-1.B.1
KepOoCHUH (KepOCHH HE cMeIuBaeTcs ¢ Boioi)? O0ocHyHTe CBOM
OTBET.
HazoBwute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GopMy

14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/JICHCTBYIOIIMX TEJ U PACCTOSHUS Mex1y HUMU. OG0CHYHTE,

15 KaK U3MEHUTCS CUJIa B3AMMHOTO TSTOTEHHS ABYX TEJI, €CIIU MacCcy OIIK-1.B.1
OJIHOTO W3 TeJl YBEJIUUUTH BABOE, & PACCTOSIHUE MEXTY TeIaMH —
YMEHBIIUTH B JiBa pasa.

16 Kaxkas pu3nyeckas BenuunHa Ha3bIBACTCSI UMITYJIHCOM TeJia? OIIK-1.3.1

17 ChopmynupyiiTe, pu KaKUX YCIOBUSX BBIMOTHIETCS 3aKOH OIK-13.1
COXpaHEeHUsI UMITYJIbCA.

18 Kakast ¢pu3nyeckast BemunHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-1.3.1
CpaBHUTE 3aITUCH OCHOBHOTO 3aKOHA JJUHAMUKH JJISl IOCTYNATEIbHOTO

19 Y BpAILATEJIbHOTO ABWKEHUA. HailnuTe B3auMOCBA3H MEXIY 3TUMU OIIK-1.¥.1
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Kaxkas pu3nyeckas BenuurHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1

22 UT0 Takoe MOITHOCTh? OIIK-1.3.1

73 OO0bsicHUTE, TOUEMY [IEHTPOCTPEMUTENbHAS CHJIA IPU BPAILIEHUH TI0 OIK-1.V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

24 HEKOTOPOW CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1
Ob6ocHyiiTe IpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS o
3aJlauM.

25 B geM cocTouT pasinyue Mexay KOHCEpBATUBHBIMU U OIIK-1.V.1




HCKOHCCPBATHBHBIMU cunamu?

26

Kakoit kopabab qBMKETCS MeUIeHHee — Harpy>KeHHbIH WK
HEHarpy>K€HHbI — IPU OAMHAKOBON MOIIIHOCTH JBUTATENS?
OO6ocHYyliTE CBOW OTBET.

OIIK-1.B.1

27

Uto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT?

OIIK-1.3.1

28

O6’BHCHI/ITC, HMECT JIM CMBICII UBMCPECHUC a0COJIIOTHOI'O 3HAYEHUS
MOTEHIIHAILHOMN OHCPIUU TCJIa B HCKOTOPOM COCTOSHUMH.

OIIK-1.3.1

29

ChopmynupyiTe 3aKOH COXpPaHCHHUS MEXaHUYECKOW SHEPTHH.
[IpuBenuTe NpuMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

Jan ToHKHH cTepkeHb Maccord m = 120 T u nimunoi / = 50 cM,
CIOCOOHBIN BPAIIaTHCSl OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT HHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

[Tokaxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30
T, KaK mpuMensiercst reopema lllteitHepa a1 pacuera MOMEHTa
MHEPLIMHU TEJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEIUHBI CTEPHKHS HA
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

32

YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-1.3.1

33

Kak BbIunciisieTcst KNHETU4ECKask HEPrusl BpalleHus abCOII0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOHN 151 KHHETUYECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

OIIK-1.V.1

34

CdopmynupyiiTe 1Ba MocTylaTa TEOPUH OTHOCUTEITHHOCTH
OUHIITEHA.

OIIK-1.3.1

35

CrpaBeuiBa v B crienanbHoi Teopun otHocutenbHoctd (CTO)
KIaccudeckast popMyIia isk KHHETHIeCKoi sueprun E = m*v*/2?
Ecnu HeT, TO KaK pacCUMTHIBACTCS KMHETUUECKAsi SJHEPTUs Tela
cornacHo CTO?

OIIK-1.V.1

36

Omnpexnenurte, Kak U3MEHHUTCS EPUOJT KOJeOaHUl IPYKUHHOTO
MasiTHUKA ITPY YBEJIIMYEHUH €r0 Macchl B 2 pasa, a )KeCTKOCTH
IPYXHHBI — B § pas.

OIIK-1.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYAON?

OIIK-1.V.1

38

CaenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJEeT U3MEHATHCS X0/
MasITHUKOBBIX 4aCOB IPU HACTYIUIEHUH JIETHUX KApKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IIOMEILEHUH (CTEP/KEHb MAasTHUKA METAJIIMYECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-1.B.1

39

Yr0 HaA3BIBAETCS BOJIHOM?

OIIK-1.3.1

40

OOBbsicHUTE PAa3NUYUE MEXKIY MTPOJOIBLHBIMU U MONEPEUHBIMU
MEXaHUYECKUMH BOJIHAMHU.

OIIK-1.V.1

41

3anummuTe ypaBHEHHUE OEryIeil BOJHEI.

OIIK-1.3.1

42

Uemy paBHaA cpeiHssI 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-1.3.1

43

HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyra cO
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpeEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y ¥ ONPEIACITUTE
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
M cTOYHUK ¥ TPUEMHUK IBUKYTCS HABCTPEUY JAPYT IAPYTY: Vyen = 40
m/c, v,y = 60 M/c.

OIIK-1.V.1

44

Chopmymupyiite npuraImn [ oirexsca.

OIIK-1.3.1

45

Urto Ha3wiBaeTcs HHTEpQEepeHImeit BOIH?

OIIK-1.3.1

46

Urto Ha3biBaeTcs cTostueld BoaHOM? [IpuBeanTe npumMep crosiueit
BOJIHBIL.

OIIK-1.V.1




47

HazoBuTe 0CHOBHEIE nmapaMeTpul COCTOAHUA, KOTOPBIMHU OIMTMCBIBACTCA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-1.3.1

48

Ha onny vanry BecoB mocTaBuIu OJIFOAIE C TOpsiueid BOJOM, a Ha
JIpYTyI0 ypaBHOBemuMBarouie e€ rupu. CoxpaHuTcs U ¢ TEUEHUEM
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

OIIK-1.B.1

49

3anummre YPaBHCHUC COCTOAHUA NACAJIBHOI'O I'a3a.

OIIK-1.3.1

50

CKOJIBKO CTeTieHEH CBOOO I UMEET JKECTKas JIByXaTOMHast MOJIeKya?
C KakuUMHU OBMKEHUSIMHU OHU CBSI3aHbBI?

OIIK-1.3.1

51

Yemy paBHa paboTa raza B H130XOPHOM TpoIiecce

OIIK-1.3.1

52

Onenute, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOTO
WJIM COIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?

OIIK-1.B.1

53

I'a3, Haxonsmmiics mpu noctostHHOM JaBiennu p = 100 klla, uzmenun
00seM c V| =4 M mo Vo =12 M [Tokaxure, Kak pacCUUTHIBAETCS
paboTa raza B TAKOM MPOIECCe, M HAUANTE €€ BEIIMUUHY.

OIIK-1.V.1

54

Crenaiite BBIBOJIBI 110 XapaKTEPy U3MEHEHUS TEMIIEpATyphl I'a3a pu
ero OblcTpoM paciuupeHud. OTBET NOSICHUTE.

OIIK-1.B.1

55

[lepeuncinre, 3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAILIMHA.

OIIK-1.3.1

56

OueHuTe CUTYalMIO: Karuisi MacasTHUCTOM KMJIKOCTH MoMNajaeT Ha
MOBEPXHOCTh BOJBI M PACTEKAETCs, 00pasyst TOHKYIO IIEHKY.
O0s13aTeNbHO JIU 3Ta IJIEHKA 3aKPOET BCIO MMOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.

OIIK-1.B.1

57

Ouenure curyaruio. Uto 00KUTaeT KOXKY CUIIbHEE: BOJA WIIH BOISTHOU
nap OJJMHAKOBOM MacChl IPU OJHOM U TOM ke Temneparype?
O6ocnyiite Bamr oTser.

OIIK-1.B.1

Cemectp 3

58

Yto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-1.3.1

59

Bo ckonbko pa3 ©3MEHUTCS MOTOK 3HEPTUN OT HUTU HaKaJIHBAHUS
JIAMIIbI, €CITM YABOUTH ee Temreparypy? OOOCHYiTe Ball OTBET,
onupasichk Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

60

Pacnionoxure cienyromue ClieKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCONIIOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-1.V.1

61

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla ¢ TTOMOIIBIO
ONTHYECKOTO MUPOMETPA.

OIIK-1.V.1

62

Urto HazbiBaeTcst BHEIIHUM (oTOdhHEeKTOM?

OIIK-1.3.1

63

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-1.3.1

64

MokeT a1 BUJUMOE H3JIy4eHHE BbI3BaTh (POTOA(PGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 sB? O0ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

65

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4YCHHUSI.

OIIK-1.3.1

66

OO0ObsicHuTe, Kak SHEprust (OTOHA CBSI3aHA C IJTMHOW CBETOBOW BOJIHEI.
OO06ocHyliTe Balll OTBET.

OIIK-1.3.1

67

®oToH ¢ IHMHOM BosIHBI A = 97,04 M paccesyicsi Ha HEMOABMKHOM
anekTpoHe noj yriom 0 = 90°. IIpemmoxure criocod onpenencHus
OTHOCHUTEJILHOTO W3MEHEHHMS JUIMHBI BOJHBI ()OTOHA NIPU

OIIK-1.B.1




KOMITTOHOBCKOM paccesiHuH. PaccunTaiite ero BeIMUMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast nuHa
BOJIHBI paBHa 2,426 M.

68

OnwumuTte, 4To MpeacTaBiseT co0oi aToM B paMKax Mojaenan ToMcoHa.
Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

OIIK-1.3.1

69

ATtomMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYTE Balll
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

70

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

71

OOBscHUTE, TPU KAKUX YCIOBUAX MUKPOUYACTHUIIBI IPOSBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeuTe npumepsl, OATBEPKAAIOIINE
BOJIHOBBIE CBOMCTBA YaCTHII.

OIIK-1.3.1

72

Bynet i1 nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY TTPH
NOTIaJJaHUU B BOPOTA LIMPUHOM 7 M, ecinu macca Msida 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

73

KaxoB ¢hu3mvecknii CMbICIT BOTHOBON QyHKIIUN?

OIIK-1.3.1

74

B uem oTiiuMe cTallMOHAPHOTO M HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunarepa?

OIIK-1.3.1

75

CpaBHuTte nnuHy BosIHBI ie bpoiins ans mapuka maccoi m,, = 0,2 r u
IIPOTOHA MaccoH my, = 1.67* 107 KI', IMEIOIIUX OJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

76

Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHu» KBAaHTOBOTO
rapMOHHUYECKOTO OCLHUJUISTOPA CBA3aHA C COOTHOIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

77

[Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM
COCTOSIHUU B aTOME.

OIIK-1.V.1

78

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM
3aroJIHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBA UMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIIK-1.V.1

79

OrneHuTe 10 MOPSAIKY BETUYUHBI BpEMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSl KOTOPOT'O XapaKTEPU3YETCsl pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-1.B.1

80

MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
[ ¢ 6eCKOHEYHBIMU CTEHKAMH U HaXOJUTCS B COCTOSTHUU C KBAHTOBBIM
yucioM n = . [Tokaxkure, Kak onpeneanuTs KOOPANHATHI TOYEK, B
KOTOPBIX BEPOSATHOCTH OOHAPYKUTh MUKPOYACTULLY MAKCUMAJIbHA.
Haitgure ux B ykazaHHOM cilyyae.

OIIK-1.B.1

81

Kakum moxer GBITB CIIMH Y9aCTUILl, KOTOPBIC OMMUCBIBAOTCA
craructukor Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

82

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0IHEHHUS COCTOSTHUN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

&3

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JIYYCHHA.

OIIK-1.V.1

84

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHUTCS
MMPOBOAUMOCTb KPEMHUCBOT'O 06pa3ua, €CJIM B HCTO BHCAPUTH
HEOOJIBIIIOE KOJIMYECTBO MHINEBOM NTpuMecu? BameHTHOCTh KpeMHHUS
paBHa 4, BaJICHTHOCTb MHUS — 3.

OIIK-1.B.1

85

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

86

Jlazep paboTaeTt 1o TpeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiuus E2 = -5
3B, sHeprust MetactabunbHOrO coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAUT paboyee N3aydeHue.

OIIK-1.V.1




Yemy paBHa MOJIsIpHAs TEINIOEMKOCTh TBEP/IOTO Tella, COrJIACHO

87 . OIIK-1.3.1
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

33 OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela OIK-1.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

89 Kaxkas gactuna HazpiBaercs pononom? KakuM KBaHTOBBIM OINK-13.1
pacrpeielIeHueM ONHUCHIBAIOTCS (DOHOHBI? o

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud¢. 3agera Koz
WHMKATOpa

1 UTto u3yyaer 3yeKTpocTaTuka? OIIK-1.3.1

2 JlaiiTe onpeneneHrne TOYEYHOT o 3apsiaa. OIlK-1.3.1

3 Kak u3menurcs cusna B3auMoIeHCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHie MeKAY HUMH YBETHUUTH B 3 pa3za? OO0CHYHTE Balll OTBET. T
[Tpoananusupyiite, Kakyro paboTy CoOBepIIaeT JIEKTPOCTATUIECKOE

4 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-1.V.1
BOKDPYT HETO.

5 Kax B3aMHO OpHEHTHPOBAHbBI CUJIOBBIE JIMHUM U DKBUIIOTEHIIMAIIBHBIE OITK-13.1
MTOBEPXHOCTH? o

6 B kakux enununax cuctemsl CHY MOXKHO U3MEpPSITh HANIPSKEHHOCTh OIMK-13.1
3JIEKTPUYECKOTO MOJIs? o

7 UTo Ha3bIBaETCs SJIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1

8 Kakue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-1.3.1

9 OObsicHUTE pa3IUYUe MEXKIY MOJISIPHBIMUA U HEMOJISPHBIMU OIK-1.Y 1
JUDJIEKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha

10 00KJIa/IKax KOHJEHCAaTOopa, 4YTOOkI PH pa3HOCTH moTeHmanos Mmexay | OIIK-1.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKol €MKOCTBIO OyyT 00Ja1aTh METAIIIMUYECKUE

11 [UIACTHHBI IUIoMmapi0 0.2 M2, KOTOpBIE pa3aeneHsbl cioeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuuou 0.5 cm?
Cremnaiite BBIBOJI, KAaK U3MEHHUTCS JIEKTPOEMKOCTbh IJIOCKOTO

12 KOHJIEHCATOpa C KBaJAPATHBIMU IIJIACTUHAMMU, €CJIU U3 3THX IUIACTUH OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
OnenuTte cuTyanuo: 1Ba KOHAEHcaTOpa OAMHAaKoBOM emKkocTH 200

13 MK®D coenuHeHbl mapauienbHo. Kak n3aMeHUTCst uX 00111asi eMKOCTb, OIIK-1.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?

14 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1

15 Cdhopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. OIIK-1.3.1

16 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OMK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.

17 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu OIK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.

18 Jalite onpeneneHue MarHUTHOW MHYKLHH. OIIK-1.3.1

19 Kakum 06pa3om omnpezensieTcst HampapiieHne cuiibl Ammepa? OIIK-1.3.1

20 Cdopmynupyiite 3akoH bro-Casapa-Jlamaca. OIIK-1.3.1

71 PaccuuraiiTe, uemy paBHa BeJIMYMHA MAarHUTHOTO TOJIS B LIEHTPE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.

2 Paccunraiite MarHUTHYI0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/IA, OIIK-1.V.1

conepxamiero 10 BUTKOB Ha CAHTUMETP JJIMHBI U (PeppOMArHUTHBIN




CEepACYHUK C MpOHUIIaeMOCcThio | = 100, ecinu mo HeMy IPOXOJIUT TOK
cuioit 2 A.

23

PaccuuraiiTe mIOTHOCTH HAMOTKH TOPOHUAA, HEOOXOJUMYIO, YTOOBI
MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €T0 OCH
umeno Benuuuny 1 mTo.

OIIK-1.V.1

24

Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa,
JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayKiuei 0.5
Tn, ucneiTeiBaet aerictBue cuiibl Jlopenna Bennunnoi 0.16 mH.

OIIK-1.V.1

25

OneHuTe CUTyaluo: B MarHUTHOE 110JI€ C OJJMHAKOBBIMU CKOPOCTSIMU
BJIETAIOT MPOTOH U 3JIEKTPOH. ByAyT 1 OTIIMYaThCs UX TPAEKTOPUH, U
€CJIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

OIIK-1.B.1

26

B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN?

OIIK-1.3.1

27

[Ipoananuzupyiite Bennunny 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
BBIHOCST U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLo Painycom
10 cm HaxoauTCsl B MarHUTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuiunre B MB.

OIIK-1.V.1

28

JlaiiTe onpeneneHnsi AMaMarHeTHKaM M TapaMarHeTUKaM.

OIIK-1.3.1

29

Kaxkue BemecTBa Ha3bIBaloTCs heppoMarHeTUKaMu?

OIIK-1.3.1

30

UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION?

OIIK-1.3.1

31

Onpez[em/ITe, Kakas 3Hepr1/151 3aKJIFOUCHA B KaTyH_IKe I/IHIIyKTI/IBHOCTBIO
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT gaiite B MJIX.

OIIK-1.V.1

32

[IpemnoxxuTe crocod n3MepeHus: BEIMYMHBI MarHUTHON SHEPTUH,
3aKJIFOYEHHOM B KaTYIIKE, C MOMOLIBIO CONPOTHUBIICHUS.

OIIK-1.V.1

33

UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM?

OIIK-1.3.1

34

Kak B3aMHO OpUEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
HANPSHKEHHOCTH AJIEKTPUYECKOTO OIS, MArHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?

OIIK-1.3.1

35

ChopmynupyiTe 3aKOH OTpaKCHHS CBETA.

OIIK-1.3.1

36

[Ipoananu3upyiiTe, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)
niu B Boze (n = 1.33). Bo ckonbko pa3 paznnyaroTcs CKOPOCTH CBETA B
JaHHBIX cpeaax”?

OIIK-1.V.1

37

OneHuTe cUTyalMIo: JIyd CBeTa Ma/laeT Ha TpaHUIly paszena IByX
BenlecTs oA yriaom 30°. TTokas3aTens npeaoMiIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXHO 11, 4TOOBI OTpa)KEHHBIN ¥ TPETOMJICHHBIN JTy4d
ObUIM IepIIEHAUKYISApHBI ApyT Apyry? Ecnu na, onpenenure
MoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

OIIK-1.B.1

38

Uro Ha3pIBalOT HHTEpdepeHueii ceera?

OIIK-1.3.1

39

OnummuTe, B YeM pa3inune MEXAY FT€OMETPUUECKON U ONITUYECKOM
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

OIIK-1.V.1

40

[Ipennoxute TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON
OKpacKM Y TOHKHUX IUICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI MAclo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-1.B.1

41

Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl
HAOJIO/ICHUS] AUCTICPCHHL.

OIIK-1.3.1

42

[Ipoananu3upyiTe, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYXKHO
HaOJr0/1aTh Ha JU(PPAKIMOHHON peleTke, eciu oHa umeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00JTyJaroT CBETOM C JITTUHOM BOJIHBI S00
HM.

OIIK-1.V.1

43

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1




44

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCA MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

OIIK-1.V.1

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIIONHEHUS KypCOBOM paboOTHI
MpeICTaBJICHBI B Tabsmie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KYpCOBOTO MTPOEKTUPOBAHHUSI/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel i mpoBeleHUS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeCTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

y Kon
No /it [IpumepHBIil epeYeHb BOMPOCOB JIJIsl TECTOB
WHJUKaTOpa
Cemectp 1
Kakas Oyzmer TpaeKTopusl y 4aCcTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MIOCTOSIHHBIM T10 BEJIMYMHE YCKOpEHUueM?
1 1) [psimast muHUS OIIK-1.V.1
2) JIunus ¢ neperudbom
3) [TapaGona
4) OKpy:XHOCTH
Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUYECKUX BEITUIHH UMEET
€MHUIlY U3MEPEHHs, COBMAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?
2 1) Nmmynbce OIIK-1.3.1
2) Yckopenue
3) Bec
4) VYrioBas CKOPOCTh
[Ipoananu3upynTe, KaKOi OTBET ABJISICTCS IPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIIUX MEXIY TEIaMu
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)
3 1) V3MeHeHUIo SHEPTHH CHCTEMBbI OIIK-1.Y.1
2) Hyuo
3) H3MeHeHUuI0 UMITYIhCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBI
Uro npou3oitaér nocne abCOMOTHO HEYIPYTOToO yaapa 4acTHI] MacCaMu
my = 4my u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m ABUTAJACh BIPABO, a YACTHUIA C MACCOM M) HaBCTPEUY YaCTHULIE C
Maccou m;.
4 OIIK-1.B.1
1) Yactuiiel OynyT ABUTATHCS BIIPABO
2) Ennnast yactuna 0yaer ABUTraTbCs BJIE€BO
3) Yactumpl Oy1yT MOKOUTCS
4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIOJIOKHEBIE CTOPOHBI
5 Uto npon30iaeT ¢ MOMEHTOM MHEPIIMU CBUHIIOBOTO [IUJIMHIpA OIIK-1.B.1




OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 NT€OMETPUIECKON OCBIO
CUMMETpPHH, €CIY HWIMHAP CILUIIOUIUTD B IUCK?

1) He usmenurcs

2) YBeJanuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIIbHOTO
JBIKEHHUS.

1) M=J*o

2) e=M/J

3) M=L*n2
4) L =r*p*sina

OIIK-1.3.1

VYkaxwure, 4eMy paBeH MOMEHT HHEPLUH TOHKOTO 00pyda Maccoil m u
paguycar.

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

OIIK-1.3.1

Bri6epute ¢pa3zy, COOTBETCTBYIONIYIO TTEpBOMY 3akoH HproToHa:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CyumecTBoBaHMe HHEPUHAJIbHBIX CHCTEM O0TCYETA

3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumnes

OIIK-1.3.1

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*wm’
4) wm/c?

OIIK-1.3.1

10

Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMHUCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

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

OIIK-1.V.1

11

Bri6epute GpopMyity, onpenensionlyo BeIuuuHy (pa3oBoi CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM

OIIK-1.3.1




Tpaektopuu (o Toukam 1,2,3 u 1).

1) 3aBucHUT OT yOBUIH MOTEHITUATBLHON SHEPTHH

2) IlpomoprmoHanbHa TpUPATICHUIO KHHETHIECKON SHEPTUU
3) PaBHa Hy./10

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

13

Kakas 13 nepeqnciieHHbIX PU3NIECKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyinbca
4) Cuaa

OIIK-1.3.1

14

Korna TanreHnuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSAHHO, TO TAKOE IBHIKEHHUE HA3BIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHHBIM
4) PaBHOMepHBIM BpalllecHHEM

OIIK-1.3.1

15

Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOKCHUH, €CJIN 3aBUCUMOCTDb HpOfIl[GHHOI‘O TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15 + t°2

1) YoriBaer

2) Ilpoxoaut yepe3 MUHUMYM
3) Bo3pacraer

4) OcTaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

Kax Be1yncisieTCsI MOMEHT HHCpIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*F/3

2) J=m*P/12
3) J=2*m*/*/5
4) J=m*»

OIIK-1.3.1

17

Kak cooTHOCATCS MOMEHTBI HHEPLMH TUCKa J1 1 nuiauHapa Ji, KoTopbie
MMEIOT PABHBIE MACChI U PaIUyChI?

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

OIIK-1.V.1

18

Haiinute oTHOMIEHNE TTpoU3BeIeHHBIX padboT (A1/A;), eciu aBa AKCKa ¢
paBHBIMH Maccamu U paauycamu R u R, (R} = 2R,) packpyunBaroT u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-1.V.1

19

Kaxoit yuéHnslii co3pai criennanbHyto Teoputo oTHocuTeabHocTH (CTO)?

OIIK-1.3.1




1) Tanunei
2) JUHIITEeHH
3) Jlopenit

4) bop

20

Bribepure ypaBHEeHUE, ONMCHIBAIOIIEE TAPMOHUYECKIE KOJIEOaHMsL.

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

OIIK-1.3.1

21

[Ipoananu3upyiiTe, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHbIE KoJie0aHus, OyeT HaOII01aThCsl pe30HAHC (Mg —
coOCTBEHHAs YaCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>>w
2) ®>wm
3) o=
4) o <<w

OIIK-1.3.1

22

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) MounspHuas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

23

BriGepure, B Kakoif cucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amkHyTOIl

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyTO#

OIIK-1.3.1

24

VYkaxute, paboTa Kakoil 13 MepeyrcIeHHbIX CHJI PaBHA HYIIIO MIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TeEINA.

1) Bsskoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paaunycy 3emun? Bennuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IIPUHATH PAaBHOH 9.8 M/c’.

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

OIIK-1.V.1

26

[Tpoananu3upyiite, Kak U3MEHUTCS IEPUOJ KOJIeOaHH
MaTEMaTHYECKOr0 MasiTHUKA, €CJIU JJIMHY €ro II0JIBECA YBEJINYUTh B 9

OIIK-1.V.1




pa3, a Maccy rpysa — yBeJIMUHTh B 4 pa3a?

1) ¥YBeiuuurcs B 3 pa3a
2) VYBenuuutcd B 4 paza

3) YmenbwmuTcs B 2 pasza
4) YwmenpmuTcs B 4 paza

Uto npou30HAET CO CpeAHEN IHEPrUEH TOCTYNATEIbHOTO ABUKECHUS
OJTHOM MOJIEKYJIBI Ta3a, €CIIU 00HEM HEKOTOPOH MacChl HIeaTbHOTO Ta3a
M300apUYEeCKH YMEHBITWIICS B 2 pa3a?

27 OIIK-1.B.1
1) YBenuuutcs B 5 pa3
2) YMmensbmuTcs B 5 pas
3) YBenuuutcs B 3 paza
4) YMenbIuTCS B 2 pasa
OneHuTe, Kakoi ra3z Harpeercst OOJbIIe B CIEAYIOIICH CUTyalluu: ABa
Pa3IMYHbIX UACATBHBIX I'a3a — OJHOATOMHBINA U ABYXaTOMHBIN —
HaxoJsTCs MPU OAMHAKOBOM TeMIEpaType U 3aHUMAIOT OJJMHAKOBBIN
o0beM. ['a3bl cxxnMaroTcst anuabaTHUecK 10 yMEeHbLIECHHS o0bema B 2
28 | P& OIIK-1.B.1
1) I'a3b1 HAarpeaIUCh OTMHAKOBO
2) OnHoaTOMHBIN HarpeJscs 00JbLIe
3) JIByXaTOMHBII Harpesucs: OoJbIe
4) I'a3w1 BOOOIIIC HE HATPENHCH
Cemectp 2
YKaxkuTe sIBICHUE, KOTOPOe UMeHyeTcsl nHTepdepeHiueit BoaH?
1) OrubaHue BOJIHAMH MPETIATCTBUI
29 2) HaJjoxxeHue Apyr Ha APyra BOJIH, HAYIIMX OT KOTePeHTHBIX OLK-13.1
HCTOYHUKOB
3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIIBHOTO HAIPABJICHUS
pacnpocTpaHeHHs IpU NEpexo/ie U3 OTHOU Cpesibl B IPYTyIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JJTMHBI BOJTHBI
[IpoananusupyiiTe, KAKUM JOJKEH OBITH YIOJl MaIeHUsI CBETOBOIO JIyya,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.
30 | 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 31eKTPOEMKOCTD IIJIOCKOTO BO3IYILIHOTO KOHJIEHCATOPa, €CIH
paccTosiHue MEeXy ero 00KJIaJIKaMH YBEJIUYUTH B 9 pa3, a 001acThb
MeXIy OOKIaJKaMH 3aIUTh JUCTHUTHPOBAHHOU BO/IOH (& = 81)?
31 1) Ywmenbmurcs B 4 pa3 OIIK-1.B.1
2) VYBenuuutcd B 4 paza
3) YBeauuurcs B 9 pa3
4) VYBenuuutcs B 12 pa3
HazoBuTe BemiecTBa, KOTOPBIE PU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
32 | mpoBOIAT DNEKTPUUECKUNA TOK? OIIK-1.3.1




1) IIpoBonHuKH

2) IlomynpoBoaHUKH
3) Ilmaruna

4) JIU3JIeKTPHKH

33

Kak HanpaBneHbl CHIIOBBIC TUHUU HAMIPSKECHHOCTH
ANEKTPOCTATUYECKOTO TOJISI, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATETLHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) K3apsany

3) 3akpyuuBaroTCsa BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3akpyuuBarOTCs BOKPYT 3apsija MPOTUB YACOBOU CTPEIKHU

OIIK-1.3.1

34

B kakux enqununax B cucteme CU usmepsiercss noTeHIuan
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m?

OIIK-1.3.1

35

MoskeT 1 yacTuIla UMETh 3apsJl, BeIU4rHa KoToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOTO 3apsiaa?

1) Moxer

2) Hert, He MOxKeT

3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAI IEKTPUYECKOTO MO ?

1) IloreHuManbHOW dHEPTU €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uiu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) Pabote cui1 moJisi Mo nepeMenieHNI0 eIUHUYHOTO
MOJIOKUTEJIbHOI0 3apsiia U3 JaAHHOI TOYKH MOoJIsl B
0eCKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS

4) KuneTndeckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

OIIK-1.3.1

37

Hanummre popmyny 3akona Oma B muddepeHnmansaoi popme:

1) R=U/
2) R=Q/PAt
3) j=c'E
4) R=P/

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JUIMHY NyTH L U3 0JJHON TOYKHU B APYTYIO, €CIU
paccTosiHue MeXAy ABYMs TOUKaMU IIPO3PAYHON AUBIIEKTPUUECKOU
cpensl S =4 m. [Tokazarens npenomiieHus cpeasl n = 1.5. OnTuueckas
JUIMHA ITyTU L U3 OIHOM TOYKH B APYT'YO COCTABUT. ..

1) 5wm
2) 6m

OIIK-1.B.1




3) Tm
4) 11 m

39

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercsi B Hylb U
HAIpPsDKEHHOCTS T10JIs1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) Ko3puutuBHOM cHI0#
3) Tonsipuzanment

4) MarauToaBMWXKyIIeH CUIION

OIIK-1.3.1

40

OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU

WHIYKLUH.

1) OxkpyXHOCTBH
2) Ipsamas
3) Osanoun
4) Dnmunc

OIIK-1.V.1

41

B kakux CAUMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

42

Y CTaHOBHUTE COOTBETCTBUE MEX]Ty MATECPHUAJIOM ITPOBOJHUKA U €TO
AJIEKTPOIPOBOTHOCTHIO:

Marepuan DIEeKTPOIPOBOTHOCTS (O,
1/(Om-cm)

A) Merain 1)>10"-107°

b) [MonympoBoaHUK 2)10"°-10°

B) JIM9IeKTPUK 3) 10* - 10°

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

OIIK-1.3.1

43

OneHnure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

44

[Ipoananu3upyiite, uemy paBeH aOCOTIOTHBIN MOKa3aTeNb MPETOMICHHUS
Cpeabl C TUAIIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1L = 17

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

4) 1/16

OIIK-1.V.1

45

HJ’IH 00BACHEHMS KAKOI'0 SIBJICHUSA MOYKET OBITH MCITOJIb30BaH IIPHUHIUII

OIIK-1.3.1




I'toiirenca-dpenens?

1) KorepeHTtHOCTB

2) HMudpakuus

3) Ilonspusauus

4) KoprnyckyaspHO-BOJIHOBOH yalu3M

46

[Ipoananu3upyiite, 4emMy paBeH NMEPUOJ PEIIETKH, KOT1a
nudpakuuoHHas pemerka coaepxut 200 mTpUxoB Ha MUJUTUMETP.

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

OIIK-1.V.1

47

[Tpoananm3upylTe MHTEHCUBHOCTH CBETA NIPH HHTEP(DEpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

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

4 0

OIIK-1.V.1

48

Haitnure nmpaBriibHOE Ha3BaHUE NJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HanpsizKeHHOCTb
3) Hunyxus

4) 3apsn

OIIK-1.3.1

49

OreHuTe, KaKk 3aBUCUT JIEKTpUYECKas IPOBOJIUMOCTh POBOJHUKA OT
IIPUJIOKEHHOM K HEMY pa3HOCTHU MOTEHIMAIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHaNbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy

4) He 3aBucuT

OIIK-1.V.1

50

Onenure, Kak U3MEHUTCSI CHJIA SJIEKTPOCTATHUECKOIO B3aUMOEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJJUH U3 HUX YMEHBIINUTH B 4 paza, a
paccTosiHue MEXy HUMHU YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YMeHpmutcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He u3zMeHUTCH

OIIK-1.B.1

51

UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHUIIOBBIX JTUHHMA
MAarHUTHOTO TOJIs?

1) CujioBble IMHMHM MATHUTHOTO MOJISI BCErla 3aMKHYThbIe

2) MarsuTHbIC CHJIOBbIC IMHUHM HAYWHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS HA DJICKTPUUECKHUX 3apsiiax

3) MarauTHbie CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha

OIIK-1.3.1




MAariuMTHBIX 3apsAaaax
4) MarsauTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHUMBAIOTCS Ha
QJICKTPHUYCCKUX 3apsAaaax

CrenaiiTe BBIBOJI, KAKOM T€OMETPUUECKON (PUTYPOI MOKHO OIHUCATH
TPAEKTOPUIO JBMKECHUS 3apsDKEHHOM YaCTHUIIbI, IBUTAIOIICICS 0T
HeKOTOpBIM yTiioM (0° < o < 90°) K TMHUSIM MarHUTHOW WHTYKIIUH.

52 1) OKpykHOCTH OIIK-1.B.1
2) Ilapabona
3) T'unepbona
4) Cnupansb
OneHuTe cTeneHpb nosipuzauuu P cBera, eciiu CBET MpecTaBiIseT co0oi
CMECh €CTECTBEHHOTO CBETA € IUNIOCKOMNOJIPU30BaHHBIM. IHTEHCHBHOCTh
MOJIAPU30BAHHOTO CBETA B JIy4€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeETa.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite nokasarens MPEJIOMIICHUS BEIECTBA, €CIIM CKOPOCTh CBETa
IIpY NIEPEXOE JTyya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.
54 1 1.2 OIIK-1.V.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mexxy ONTHYECKMMU OCSIMU TOJIIpU3aTopa u
aHaym3aropa. IIpu npoxoKaeHNH CKPEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPAa NMHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyinre, KaKk U3MEHUTCS BEIUYMHA MAarHUTHOW MHIYKLUU Ha
OCH JUIMHHOTO COJICHOWJA, €CIIM TOK B HEM YBEIIUYMTH B 4 pasa, a
IUIOTHOCTh HAMOTKHY BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBequuwutcs B 2 pa3a OIIK-1.Y.1
2) VYBemunuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxuTe, KaKoe Telo sSBISAeTCs aOCOMOTHO YEPHBIM TEJIOM.
57 | 1) IlorJjomaer Bce najawinee HA HEro U3Jay4eHue OIlK-1.3.1

2) Ortpaxaet Bce nmajaroliee Ha HETO U3ITyUYCHHE
3) Hzmydaer B peHTI€HOBCKOM JHAIa30HE




4) Wznywaer B BUIMMOM JIMAIa30HE

58

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTh OJIM3Ka K HYIIO?

1) I[Ipo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) YepHnoro

OIIK-1.3.1

59

Onenure, BO CKOJIBKO pa3 yBEIHUMIACh SHEPreTHUECKasi CBETUMOCTh
abcooTHO YepHOTo Tena mpu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

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

OIIK-1.B.1

60

Bri6epute, kakast popMyna HanbosIee TOUHO ONKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKOI CBETUMOCTH a0COIIOTHO YEPHOTO Tea?

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

61

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TensioBOe M3JIyUeHUE

3) JIazepHoe n3nyueHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.1

62

YKaKuTe 3aKOH, KOTOPBII OMpeIessieT MOJI0KEeHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIIOTHO YEPHOTO MPH 33JIaHHON
abCoNIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBbiii 3axk0oH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

63

VYkaxxute Gopmyiy, onpeAesionyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1

64

[Tpoananu3upyiite, Kak ©3MEHSAETCS CHJIa TOKA HACBIIIEHUS MTPH
¢dorodrddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) YMenbmaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1

65

IIpoananusupyire, 4TO MPOU3ZONAECT C KHHETUYECKON SHEPTUeh

OIIK-1.V.1




(hOTODIIEKTPOHOB, €CIIH, HE MEHSISI YaCTOTHI MAJAI0IIETO CBETa,
YBEJIUYUTh €r0 HHTEHCUBHOCTH B 2 paza?

1) Ymenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He usmennTcest

4) YBenmuuutcs B 2 pasza

66

OneHuTe BETUUMHY KpacHO# rpanuiisbl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO U3 BoJIb(ppama TommuHoi 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. Pabota BeIX0/1a 2IEKTPOHOB C IIOBEPXHOCTH
katojna paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

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

OIIK-1.B.1

67

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo mponopruoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBHCHUT OT 4aCTOTBI

OIIK-1.3.1

68

[Tpoanammsupyiite, Oynet au HabmomaTbest pororddext, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIMHON BOJHBI 600 HM?
PaboTa BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otosddexT Bo3MOKEH, €CITU KaTOJ| HArPeTh 10 TeMIieparypsl 347
K

2) He Oyaer

3) dororddeKxT BO3MOKEH, €CIIH TOTIOJHUTEIHLHO PUIIOKHUTh K
IUTACTUHKE YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH C BEepOSITHOCTBIO p ~ 0.5

OIIK-1.V.1

69

OrneHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Dueprumn dotona;

B) Koa¢durmenra orpakeHHs MOBEPXHOCTH.

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

OIIK-1.V.1

70

[Tpoananu3upyiite, B KaKUX 00JaCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH
2) Pagnonnanason

OIIK-1.V.1




3) TeparepiioBblii Tamna3zoH
4) PeHTreHOBCKMI THANA30H U TaMMa-U3J1yuYeHue

Cnemnaiite BIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM IOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dboToHOB paBHa 6.5 3B, a poToOKaTO U3rOTOBIICH U3 TUTHUS, paboTa
BBIXOJIa KOTOPOTO cocTaBisieT 2.5 3B.

71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJIBKO pa3 1aBJIE€HUE CBETA, 1a1AI0IIETO
MEePIEeHIUKYISAPHO UICAITbHO 3epKaIbHON OBEPXHOCTH, OOJIbIIE
JIaBJIEHUS CBETA, MAJAOILETr0 NEPIEHINKYIISIPHO UACAIIBHO YEPHOU
MTOBEPXHOCTH.
72 OIIK-1.B.1
12
2) 1
3)1.5
4)3
Kakum 06pazom umnyibsc (hoTOHA CBSA3aH C IJTMHOW BOJIHBI?
1) HMmnynsc npsMo NponopLUOHaIeH JIMHE BOJIHbI
73 | 2) Wmnynbsc npsMo MpONoOpLMOHANIEH KBaJAPaTy IJIUHBI BOJHbI OIlIK-1.3.1
3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI
4) Hmnynsc npsMo NponopLHOHAIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o61acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
¢boTOHA UMeeT MUHUMAaIbHOE 3HaueHue?
74 | 1) UndpakpacHoe H3ITyICHHE OIIK-1.3.1
2) TeparepLoBo€ U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) Papnonsiayuyenue
[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
IIPOTUBOPEUUT KBAHTOBOW TEOPUU CBETA:
1) UHTEeHCHMBHOCTH CBETA He 3aBUCUT OT IUIOTHOCTH MOTOKA
(¢oTOoHOB M MX IHEPTUU
75 | 2) CBeT MOXET U3Ty4aThCsl M PacIpOCTPAHATHCS TOJIBKO OTAETBHBIMU OIIK-1.V.1
MOPUHUSMHU — KBAHTAMH
3) KaxkxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
CUCTEMa, COOTBETCTBYET ONPE/ICIIEHHBIN YPOBEHb SHEPTHH
4) Inst yacTULIBI HE MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJMHATHI U UMITYJIbC
VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.
76 1) YrTBepxaeHue 0 cymecTBOBAHMH CTAIMOHAPHBIX COCTOSIHUIA, B OIK-13.1

KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu
2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUH
M3ITy4aeMOT0 WJIU MOIJIONIAeMOr0 KBaHTa CBETa




3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJM3KUM K KPYTOBBIM
4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsyKEHHOTO S1pa U
OTPHLIATEIIBHO 3aPSHKEHHBIX 3JICKTPOHOB

77

Bri6epuTe, kakoe U3 MPUBEICHHBIX HUKE BBICKA3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYYCHHUIO U TIOTIIOUICHHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) HoryomaTh U U3Jy4aTh JHUIIbL HEKOTOPbI IUCKPETHBIH HA00P
3HAYEHUH JHEPIruu

2) M3ny4aTh ¥ OTJIOMATH JTIOOYIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITI00YI0
MOPLUIO SHEPTUN

4) N3nydats 1100y10 MOPIUIO SHEPTUH, A TIOTJIONIATh JIUIIb HEKOTOPBIN
JMCKPETHBIN HAOOp 3HaYCHUN PHEPTUU

OIIK-1.3.1

78

yKa)KI/ITe, K KaKOMY JIMalla30HY U3JIYUCHUA OTHOCATCA NNECPCXOAbI U3
cepun bampmepa B atome Bozoposa.

1) TemnoBoe u3ny4yeHue

2) PeHTreHoBcKoe U3ITydeHUE
3) T'amma usznydenue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Mpoananu3upyiiTe, KaKk M3MEHUIACH SHEPTHUs aTOMa BOJOPOA MPU
M3ITy4eHIH UM (QOTOHA C JUIMHOM BOJHEL A = 4.86*107 M.

1) VYBenuumnacs Ha 4.86 5B
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenunuuinach Ha 9.72 5B

OIIK-1.V.1

80

OneHure pa3HOCTb SHEPTUH OCHOBHOTO U BO30YKIECHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tieperiel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHO€, U TIPHU JaHHOM IEPeX0/ie MPOU3O0IILIO U3NydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.

1) 0,458
2) 1,95B
3) 1,25B
4) 2,25B

OIIK-1.B.1

81

VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoins:

1) JIro0bie MUKPOYACTHIIBI HAPSAY ¢ KOPIYCKYJISPHBIMH 00J1a1a10T
BOJIHOBBIMHU CBOMCTBAMU

2) AToM He MOKET CoJiepKaTh Oojiee IBYX AIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIIeMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

3) OHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33]aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKAeTCsl U MOTJIONIAETCS] HE HEMPEPBIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1

82

BriGepure yTBepxaeHue, Hauboee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

OIIK-1.3.1




1) MuxkpouyacTuubl MOTYT NPOSIBJASTH BOJTHOBbIE CBOICTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL

3) VY ka0 4acTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

83

Paccuuraiite nnuHy BoiHBI A€ bpoitns ais 3eKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 km/c. Macca anexkrpona m, = 9,1*%10™ kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1

84

VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKCIIO M IIPU JAHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

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

OIIK-1.3.1

85

YKa)KI/ITe, 4TO ONpPCACIACT INTaBHOC KBAHTOBOC YUCIIO N.

1) DHepreTuyeckue ypoBHH 3J1eKTPOHA B aTOMe

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennunHy MOMEHTa UMITyJIbCa 3JEKTPOHA B 3aJaHHOM HaIlpaBJICHUU

OIIK-1.3.1

86

YKa)KI/ITe, YTO OonpeAcIa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUYECKU MOMEHT 3JICKTPOHA B aTOME
2) DHEPruro CTallMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME
3) BesiluunHY MOMEHTA HMITYJIbCA JIEKTPOHA B 32ITaHHOM
HATIpaBJIEHUH

4) DHepreTuyecKue YpOBHH JJICKTPOHA B aTOME

OIIK-1.3.1

87

B gectp Koro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTuu aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1) DitHmTeiHa u e Xaaca
2) lITapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-1.3.1

88

Kax Ha3BIBaIOT JTMHUH B CIICKTpPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCcToTaMHt, MCHBIIIMMH 4aCTOTHI ITaJaronicro cBera?

1) OpankeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMH CIIyTHHKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.1

89

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBON (DYHKIIUH.

1) BonHoBas ¢pyHKIMS NPONOPIHMOHATbHA SHEPTUU YaCTHIIBI

OIIK-1.3.1




2) IlpousBeneHue BOJTHOBOH (QYHKIINHM HA KOMILJIEKCHO-
CONPSIKEHHOE BbIPasKeHNEe PABHO IJIOTHOCTH BePOSITHOCTH
00Hapy:KeHUusl YaCTHIbI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLUUOHATBHA JAJTMHE BOJIHBI e
bpoina

4) BonHoBas QpyHKLUS MpeACTaBIIET COOON KHHEMATHUYECKUN 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HEIBHOH (opme.

90

Bribepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
['eitzenbepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.

2) DIeKTpUYeCKH HEHTpabHBIE YaCTHIIBI.

3) Bce yacTuupbl ¢ MOyl EJbIM CIIHHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — MOJTHOCTBIO CBOOOHA, a IIUPUHA
3aMnpeIeHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) Ju3J1eKTPUK

3) IlomynpoBogHHK

4) IlpuMecHBIH NOITYIPOBOAHUK

OIIK-1.3.1
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Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?

1) dx*c
2) Hx/c
3) Jx/m
4) JIx/>B

OIIK-1.3.1
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KaKaH BHECCHUCTEMHAas €AUHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) 3B
2) A
3) xKan
4) spr

OIIK-1.3.1
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OueHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
['eitzenOepra 1y1st SHEPTUW YaCTHIIBI U BPEMEHHU NMPEOBIBAHUS €€ B
COCTOSIHUHM C TAaHHOM dHEprueii?

1) Oneprus npsiMo NponopLUOHAIbHA BPEMEHU
2) Dwueprus 00OpaTHO MPOMOPLHUOHATIHFHA BPEMEHU

OIIK-1.B.1




3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOYHOCTBIO

4) Yem 0oJib11e HeoNpeIeJeHHOCTh JHEPIUH, TeM MEHbIIIe
HeoIpe e IeHHOCTh BpeMeHH

B xo/1e u3MepeHust ¢ J0CTaTOYHO BBICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYIIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIEAYET, PYKOBOACTBYSACH COOTHOLICHUSIMHA HEOIPEAECIICHHOCTEN
Ieiizendepra.

1) Bpewms u3HU U DJHEPTHUS AJIEKTPOHA UMEIOT CYIIECTBEHHYIO

96 OIIK-1.VY.1
HEOTPEIeIEHHOCTh
2) KoopauHara X 3J1eKTPOHA He MOKeT ObITh onpe/ieseHa ¢
BbICOKOH TOYHOCTBIO
3) Bce KoopaAMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC
4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OTpe/ieIEHHOE 3HAYEHHE
Kak HazpiBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHHUMAJIBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPrUu?
97 | 1) Bo30yxaeHHOE COCTOSIHHE OIIK-1.3.1
2) MeracTtabuiIbHOE COCTOSHUE
3) OcHoOBHOE COCTOSIHHE
4) BajneHTHOE COCTOsSIHUE
B yewm 3akmogaercs TyHHENbHBIH ) dexT?
1) B BomHOBOM XapakTepe IBHKEHUSI MUKPOYACTHUIIBI B
MEePUOIUUYECKOM MOTEHIIANe
2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU
98 MPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIK-1.3.1
3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxo:kaeHHN MHUKPOYACTHIIbI Yepe3 NOTeHIHAJIbHBIN 0apbep,
KOI/1Aa SJHEPIus YaCTHIbI MeHbIIIe BHICOTHI 3TOr0 0apbepa
Kakue noaBuxHbIe YaCTUIBI WM KBA3UYACTUILIBI SIBIISIFOTCSI HOCUTENISIMU
3apsja B MOJTYIPOBOAHUKAX?
99 | 1) DnexTpoHsl OIIK-1.3.1
2) IIpotoHnbl
3) DJIeKTPOHBI U ABIPKH
4) Hownsr
Bomnpock! 151 TpoBEpPKHU OCTATOYHBIX 3HAHUHN
Ilpouumaiime mexcm, @vlbepume NPABUNLHBILL OMEem U 3anuUUme
apeymenmsl, 000CHO8bI8AIOWUE 86100 OMEema:
VYKaxuTte, 4TO U3 MEPEUUCICHHOTO HE SBJSIETCS CTPOTUM YCIOBUEM IS
100 | KOTEPEHTHOCTH CBETOBBIX BOIH. OITK-1

1) OnHAKOBOCTH aMILIUTYT
2) ITocTosiHCTBO pa3HOCTH (a3
3) PaBeHCTBO /IMH BOJIH




4) PaBeHCTBO 4acTOT

OtBer: 1) OAUHAKOBOCTH AMILIMTY/, MOCKOJbKY JS YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHBI He00X0AMMbI PABEHCTBO AJMH BOJH
(a, c1e10BaTeJIbHO, M YACTOT) U MOCTOSAHCTBO Pa3HOCTH (ha3.
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IIpouumaiime mekcm, 6vblbepume npaguIbHLIE 6APUAHMbL OMEemd U
3anuwume ap2ymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

Vkaxure, Kakue M3 NEPEUHCIICHHBIX HI)KE HAOOPOB TPEX KBAHTOBBIX
YHCeNl B aTOME SABJIAIOTCS JOIYCTUMBIMU.

Otser: 1, 3 U 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHCJO 7 HE MOXKET
HMeThb HyJIeBOe 3HAYeHHeE.

Ilpouumatime mexcm u ycmaumogume coomeemcmeue. K xaoscooi
no3uyuu, OAHHOU 8 JIleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:

YcTaHOBUTE  COOTBETCTBHE  MEXKIY  XapakTepoOM  JIBIDKCHHS H
JIEHCTBYIOLIEH HA TEJIO CHIION.
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JBuxenue Cuna
1) PaBHOMEpHOE TTPSAMOJIMHEITHOE A) llenTpocTpeMuTenpHas
2) PaBHOyckopeHHOe npsimonuHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BparieHne B) PaBnas nymto
OtBet: 1-B, 2-b, 3-A
IIpouumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmaYIouyIo NoC1e008amenbHOCMb OYKE Clle8a Hanpaso:
Pacrnionoxxure nepedncieHHbIE HUXKE Tella B MOPSAIKE BO3PACTAHMS UX
MOMEHTa WHepuuH. Macchl M XapakTepHbIE pa3Mepbl TeJ CUUTaTh
OJIMHAKOBBIMH.
103
A) Hlap
b) Tonkoe komb110
B) Hununnp
Otser: ABb
Ilpouumaiime mexcm u 3anuwiume paszeepHymMulli  000CHOBAHMbIU
omeem:
OOmpsicHUTE, KaK M3MEHHUTCS CHJIa TOKa dYepe3 NMPOBOIHMK, €CIU HpU
HEU3MEHHON pa3HOCTH MOTEHIMAJOB Ha €ro KOHILAX M MOCTOSHHOM
104 | TonmmuHe NPOBOJHHUKA YBEIUYUTH €TO JUIUHY.

Otger: Ilpm yBenuyeHMM AJHMHBI NPOBOAHHUKA BO3pacTaeT ero
CONPOTHBJICHHE, 2 C POCTOM CONPOTHBJIEHHS, B COOTBETCTBHHU C
3ak0HOM OMa, yMeHbIIAETCsl CHJIA TOKA.

HpuMeltaHue. Cucrema OIICHUMBAHUA TCCTOBBIX Bal[aHI/IfI Ppa3In4HOro Tulia:




1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
YyeThIpex NpeA0KeHHBIX M 000CHOBAHHEM BBIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIBHO
yKazaHa mudpa u NpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHHMBaeTCs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — O OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeETA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBWIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPHU BbIOOpE
orBeToB. [lonHOE coBNajzieHWE C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JTOMyIICHBI
OIMOKY WJIK OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPBITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lu¢p. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHUBaeTCs 1 Oamiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJlaeT C OTAJOHHBIM MO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0wmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

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

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

11.1. Meronuueckue yka3zaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
ry0oKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEeHTaIbHBIX MpoOJeM JUCHMIUIMHBL, METOJAOB HAYYHOTO T[IO3HAHUSA, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3aIMOHHYIO U MH(pOpMaMOoHHYI0 (pyHKIMU. JIeKIMs pacKpbhIBaeT MOHATHIHBINA anmmapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MTOKAa3bIBAET B3aUMOCBS3b C APYTMMU AUCIUIUIMHAMMU.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YYaIONIUMUCS JICKIIMOHHOTO MaTepHaa;

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHMI, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K0M KOHKPETHON TEME;




— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICTOBBIX  KA4ecTB, JIIOOBH K  TpeaMETy W
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YypPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIaloB U
UCIIOJIb30BAaHWEM pa3aTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa IpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepraa:

- JIGKITUHU COTJIacHO pasneinaM (Tabiu.3) u temam (Tadi.4).

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKIIF0YaronIasics B BHIIOJIHEHUU 00YyJaOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTUIAHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OTIBITA TBOPUYECKON JACSITEILHOCTH.

[{enmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIErocsl SBJISICTCS] MPUBUTHE 00yUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKkperuieHHue, YriayOJleHHWe, pacIiupeHre M JAeTaiu3alus 3HAHWW MpPU PEIICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[IO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHMU;

— obecrnieueHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBUAyaTbHOU (HOopM
00ydeHwusI.

TpeOoBaHus K IPOBEACHUIO MIPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTHUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPAMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKITMOHHOM Kypce U B BHJIC
pazbopa BOpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKa3aHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke I'YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.I.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukosa, B.K. Ilpununko, E.B.
PytekoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Kotmukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoBa, FO.A.



Hosukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[apes, b.®. IlIudpun. CIIGI'YAII, 2019. 78 c.

3. KsanroBas ¢usuka: coopuuk 3amau / [B. M. AumpeeB u np.]; mox pen. H. IL
JlaBpogckoii u FO. H. lapesa. — 2-¢ u3n., non. — CI16.: I'YAII, 2023. — 60 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BaHUE NUCLUIUIIMHBI, HAa3BAHUE
NpakTUYeCKOH palboThl, (GamMHiIus W HHUIUAIBI TpenojaBareis, (amMuiIusd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIhHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHE MAaTEPUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o pozenanHoi padboTe JOMKHBI COAEPKaTh OCHOBHBIE pE3ybTaThI O padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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

11.3. MeTtonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1abOpaTOpPHBIX pabOT OO0yYaIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKALIMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopatopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCLUIUIMHBI, OMNpEeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOM JUCIMILTUHBI,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalM3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKLUSAX;

—  TIOJyYeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

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

3ajianue ¥ TpeOOBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiX pabor. Ha
KaXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBIMOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHHUM JIa0OpaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 00s13aTeNTbHO PaCIIICAThCS.




B nmaGopaTtopuio CTyIeHTHI IOJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HA4YCHHOM
pabote. Heobxomumo 3apaHee MpouMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BreimonHsaTe paboTy CTYIEHTY pa3peliaeTcsi, TUIIb MOCe JOIMYCKa, OMy4YEeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOIUTHCA, UTO CTYACHT TIOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb IIepe]] HUM II0CTaBJIEHa;
— KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[TonydeHHsbIi 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHaie.

B mpomecce BbimonHeHUsT J1abopaTopHON pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO TPOTOKOJIAa HECKOJIbKUMHU CTYIAEHTaMU BMecTe He jomyckaetcs. [IpoTokos BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHUE U HOMED
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIIns, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIHUAIBI MpernojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpH nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
pu opOpMIICHUH OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKO 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOJaBATEINIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperofaBaTes
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUJI MPOTOKOJI.

[To pesynbratam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTeNlb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1adbopaTopHOil pabOoTHI.

CrpykTypa u dhopma oTueTa 0 Jab0paTOpHON paboTe

OT4eT HOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabdOTHI, OTTyHa €€ CledyeT
Hepenucarh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO OBITh KpaTKUM. CrelyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpHUBOAWUTH BHELIHETO BHJA IMPHOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0IUIE
TEXHUUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MMPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIIEHUS HccelyeMbIX BeqnduH. CieBa B popMyse JODKHO CTOATh TO, UYTO




CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa opmyn ¥ mpomMeKyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pPe3yabTAaTOB U3MEPEHUI B 3TOM pa3zelie TOXKE HE MPUBOJIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATh B BHUIE HArMAOHBIX Tabmuin. B
MPUBOUMBIX 3HAUCHUSX HENIb3Sl OCTABIIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaer peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBEJICHBI B 3TOM pa3jieJie.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyine. DTOT paszen HYXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera MAOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHble MOTPEIIHOCTH U
MPEJICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pa3fen oT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
ABTOPBI TIOCTAPAIIMCH OCTABUTH JIUIIH CAMO€ BAXKHOE IO TOW TeMe M H3JIOKHTHh MaTepuan Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IPOHYMEpPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBAThH
Ha ocax He cieayer. Ha rpaguk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJHOW WM HECKONBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OkoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene ordeTa HY)XKHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXKHO CPaBHHUTH
9TH pe3yJbTaThl M WX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jyulle, TOYHee,
ynobHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHHEe 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKTI0YeHe 00 UX COBMAJICHUN WJIH HECOBMAICHUU.

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCS HEJONyCTUMBIE
pPacXoKJIEHHUs, 9TO HYKHO 00s3aTeTbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHUE O
BO3MOJXKHBIX MPUYMHAX 3TOTO HECOBIAICHHUS.



Ecnu B paboTe CTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH 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. TpebGoBaHusi TpuUBEJEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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

MeToauveckie yKazaHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanuss u BoaHbl. Monekymsipraas ¢usnka. JlabopaTopHbrit
npaktukym // N.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. JlabopaTopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBposckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopueiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynona, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YuebHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 2019. 118 c.

5. KBanToBas ¢usuka. Jlaboparopusiii mpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus il 00yJaromuXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss (GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMK NMPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTraeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHS.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJUYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HOM (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXCcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLUTUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMics JOJKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMHU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U oO0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJICHT MNOJY4YHMJI OLEHKY B 0Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpenojaBaTeeM o0 JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYMHBI, OTKa3a, OOy4aroIlerocss OT OTBETOB HA 3aHATHUSAX,
HEYJOBJIETBOPUTEILHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATHSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIbHBIX, J1a00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyYaroIUXCs CIIy’KaT OCHOBOM AJIs
POMEXYTOUHOW aTTECTAIlMM: MOJYYeHUs 3a4deTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTMHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYAEHTY HEOOXOMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIOJHUTH
TECTUPOBAaHUE B cUCTeMe aucTaHioHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLIEHKH «yJIOBJIETBOPUTENILHO». B ciydae HEBBINOJIHEHUS BBIIEU3IOKEHHOTO CTYIEHT, NpH
YCIICIIHOM NPOXOXJACHUH TMPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAHOHHYIO
OLIEHKY BBIILIE «YIOBJIETBOPUTEIBHO.

11.6. MeTonuueckne ykazaHUs UIsi 0OYYaIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
aTTeCTallHH.

[Tpomexxyrounast  arrectanus  OOy4alONIMXCS  NpeXyCMaTpHBaeT  OICHHWBAHHE
IPOMEXYTOUYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOs:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYaloIIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
NPUMEHATh WX JUIS PEUICHUs NMPAaKTUYEeCKUX 3afad. JK3aMeH, KaK IPaBUIIO, MPOBOJHUTCS B
IepuoJl SK3aMECHAIMOHHOW CECCHMM M 3aBepIIaeTcs] aTTECTAllMOHHONW OIICHKOH «OTIMYHOY,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00yJaromuMcs Py U3YYEeHUH TUCIMIUINHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-MCCIIEIOBATENLCKUX pabOT M MPOXOXKACHUH MPAKTHK C aTTECTAIIHOHHON OIIEHKON
COTIIUYHOY, «XOPOILOY, KyTOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

B teuenue cemectpa CTyAeHTY HEOOXOJUMO cIaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 75% MpakTU4ecKuX paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HuKe oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhbIIIE "XOpoio".

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



Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

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

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

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

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

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

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