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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMMy OakajaBpuaTa II0 HAalpaBJICHUIO MOATOTOBKM/ crernuambHocTH 27.03.02
«YTpaBleHHe KauecTBOM» HampaBieHHocTH «lludpoBoe KkadecTBO U NPOEKTUPOBAHHE
npoaykiuny. Jlucuunnnna peanusyetcs kadenpoit «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-1 «CniocobeH aHanIu3upoBaTh 3a/1a41 MPO(ECCHOHATBHON AEATEIbHOCTH Ha OCHOBE
II0JIO’KEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U MaTEMaTUKN»

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.

IIporpaMMoil IHUCHUIIMHBI IPEIYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B (popme 3K3aMeHa.

OO6miast TpPyI0OEMKOCTh OCBOSHHUS JMCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpEeACTaBICHHE BO3MOXKHOCTH CTYJECHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe UHIMKATOpA
HauMEHOBaHUE
KOMITETEHIINH TOCTHKEHUS] KOMIIETCHLIUU

KOMIIETEHIINH

OIIK-1 Cnocoben

aHaJIU3UPOBATH OIIK-1.3.1 3HaTh OCHOBHBIE MOJIOKEHMSI,

3aaun 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U

npo(heCCHOHANBFHOW | MaTEeMaTHKHU

O6menpodeccruoHaabHbIE

JCATCIIBHOCTH Ha
KOMIICTCHIIMU

OCHOBE IIOJIOXKECHUIA,
3aKOHOB M METO/JIOB
CCTCCTBCHHBIX HAYK
1 MaTeMaTHUKU

OIIK-1.Y.1 ymeTb npuMeHATHh 6a30BBIC
CCTCCTBCHHOHAYYHBIC U MAaTCMATUYCCKUC
3HaHUS IS pelIeHus 3a1a4
po(hecCHOHANEHOM e TEIIbHOCTH

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOIINX JUCLIMILINH:

— «MaremMaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKA.

3HaHMA, TOJY4YEHHBIE NPU M3YYCHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIOJIB3YIOTCSI IPU U3yUYEHUH APYTUX JUCLUILINH!

— «MarepuanoBeeHuey;

— «MexaHuKa;

— «DIEKTPOHUKAY;

— «ONEKTPOTEXHUKAY.

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

Tabmuna 2 — O6beM U TPYIOEMKOCTh AUCIUIIITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmap OUCYUNTUHDBL, 13/ 468 5/ 180 3/ 108 5/180
3E/ (uac)
U3 nux yacos npakmuyueckol n0020mMoeKu




Ayoumopnuie 3auamus, BCEro 4yac. 153 51 51 51
B TOM YHCJIE:

nexumu (JI), (gac) 51 17 17 17

npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17

(dac)

naboparopusie pabotsl (JIP), (dac) 51 17 17 17

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

HK3aMeH, (4Jac) 108 36 36 36
CamocmosamenvHas paboma, Bcero (dac) 207 93 21 93
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3., OK3. OK3.
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3., OK3.

DK3.*%*) OK3.
IIpumeuanue: " kaHnaTCKui SK3aMeH
4. ConepxaHue TUCIUTIINHBI
4.1. PacnpeneneHue TPyIOEMKOCTH TUCIUILIAHEI IO pa3/ieiaM U BUIAM 3aHSITHIA.
Pa3nenbl, TeMbl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEIECHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CPC
Pa3nenbl, TeMbl IUCHUTIIIMHBI (qac) (C3) | (aac) (qac) | (wac)
Cemectp 1
Paznen 1. Mexanuka 6 8 7 31
Pasznexn 2. Konebanus 1 BOJIHEL 6 6 7 31
Paznen 3. MonekynsapHas ¢puzuka 5 3 3 31
Hroro B cemectpe: 17 17 17 93
Cemectp 2
Pa3nen 4. DnexTpuuecTBo 6 7 8 7
Pa3nen 5. Margetusm 6 8 6 7
Paznen 6. Onrtuka 5 2 3 7
Hroro B cemectpe: 17 17 17 21
Cemectp 3
Pasnen 7. KBanroBag onruka 6 5 7 31
Pa3nen 8. KBanToBasg MexaHuka 6 9 3 31
Pa3znen 9. ®usuka aToMHOTO sipa 5 3 7 31
Hroro B cemectpe: 17 17 17 93
Utoro 51 51 51 0 129
[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEJICTBEHHOM  BBITIOJHEHUHU
0o0ydJaronuMucs  ONpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymei

npo¢eCCHOHATBHOMN 1eATENFHOCTBIO.

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




Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

Haszeanue u conep:xkanue pas3esioB U TEM JIEKIIMOHHBIX 3aHATHI

Paspen 1.

MexaHuKa.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacarenpbHoe yckopeHus. llocTynaTenbHOoe U BpalaTelbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya KUHEMATUKA MaTepUalibHOU
Toukd. CBs3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  [PU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3agaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHUs uMmIyibca. LleHTp
Macc u ero asmxeHue. Cucrema 1eHTpa Macc.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEpTrws.
3aMKHYThIE U HE3aMKHYTbIE€ cUCTeMbl. [loTeHIMalIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd WM IOJEM
KOHCEpPBATUBHBIX CHJ. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPTHUH.

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

JIBIKEHMsT ~ TBepaoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETr0Cs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenioBo COKpaIllEHHE JUTAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHWKU. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTrHe U UMIYJIbCOM YaCTHUIIBL.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIApMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYECKUN MasSTHUK, (PU3NUECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). ClioKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe  ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoOIecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUMN Cynepro3uIUy.
Oneprusi BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHamuueckue CcoCToAHMS W mporecchl. [loHsTue
¢ynkuuu coctosiHus. BryTpenuss sueprus. KommuectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJio TepMOJMHAMUKHU. TeMiiepaTypa U BHYTPEHHSISI SHEPTHUs
Kak (YHKIHS COCTOSHUA. TermioeMKocTh. DHTpomusi. BTopoe u
TpeTbe Haudaina TepMoAuHaMuku. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIMUH.




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

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepno3uuum.
OnexkTpudeckuil aumons. Pabora cHIl 3IEKTPOCTATUYECKOTO
nonsd. Teopema O LHUPKYJALIMM BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca [U1s 971€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnexkTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MIPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca s 3JIEKTPUYECKOrO IOJISL B AUDIIEKTPHKE.
[Tone BHYTpHU MPOBOJHUKA.

OnekrpoeMkocTb.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsf0B. DHEPrus 3apsyKEHHOTO IPOBOJHHUKA.
O6beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM ®  auddepeHuanbsHoN
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlamnaca. Ilone cosieHoMma u TOpoHaA.
®opmyna Jlopenna. Cuna Ammepa.

MarnauTHOE 10JIe B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarnuTtHas MIPOHUIIAEMOCTb.
HanpspokeHHocTh MarduTHOTO TIOJIS. JlnamaraeTuku,
napaMarHeTHKu, (QeppoMarHeTHKd. TeopemMa O MUPKYIALIUN
BEKTOpa HAMPSX)KEHHOCTH MarHUTHOTO TOJISI.

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

OObeMHas TMIOTHOCTh JHEPrHMM MarHUTHoro moss. Cucrema
ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX ~ BOJIH. Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS W OTPaXKEHUS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

HNuTtepdepentus. Metoasr HaOM0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. [Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomspuzarnust cBeta. 3akoH
Maioca.

Pasnen 7.

KBanToBas onruka.
TenmoBoe wm3nyuenne Ten. 3akoH  Kupxroda. 3axoHbI




W3IIy4eHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBast onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH nyanusm. Dddexr
KomnroHa.

Pazmen 8.

KBanToBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoins.
®dazoBas U IpynoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BonHoBas
GbyHKIMSI, €e OCHOBHBIE CBoMcTBa. Omeparopbl (PU3HMUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUHOMH
noteHuuanbHou same. KBanTOBBIA ocmmmisitop.  Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

ATOM BOJOpoZa B KBAaHTOBOM MexaHuke. KBaHTOBBIE uucha.
OpOuTabHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snektpoHa. [Ipuniun
TOXKJECTBEHHOCTH MUKpouyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpusi BOJIHOBOM (YHKIIMHM CUCTEMbI OJJMHAKOBBIX YACTHII.
[punnun [laynun. OObscHEHHE TEPUOJUYECKOM CHUCTEMBI
aneMmeHToB /.M. MeHneneeBa. DHEpreTUUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XMUMU4ECKOU CBSI3H.

Pa3nen 9.

®Du3uKa AaTOMHOI0 AApA.

AtomHoe sapo. ledekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuipl.  Mojenu aTOMHOroO — sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MoOAENb. Buabl pagHMOaKTUBHOTO H3ITYYCHHUS.
3aKkoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacnas.
l'amma-n3nydenue. HacTuLbl 1 aHTUYACTHILLBI.

Snepubie peakuuu. Peakumm nenenust sanpa. llenmHast spepHast
peakuus. SaepHbie peakTopBbl.
DyHIaMEeHTaIbHBIE B3aUMOJICUCTBHSI.
aieMEeHTapHbIX yactull. KBapku.

Knaccudukanus

4.3.

[IpakTuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6ymia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

N3 Hux No
Dopmbl .
No | TeMbl mpaKTUYECKHUX IPAKTHYCCKIX TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeria
/11 3aHATUH p o~ (uac) MMOATOTOBKH, | IACIIMII
3aHATHI
(dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
IUHAMAKA
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemienue 3amau 3 1
IUHAMHKa
aOCOJIIOTHO TBEPIOTO




TCIa

CrnennanbHas Teopus
OTHOCHUTEIBHOCTH

Pemenue 3amau

Kunemaruka u
IUHAMHKA KOJeOaHUHI

Pemenue 3amau

XapakTepucTUKU
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau

MounexkyisapHo-
KHHETUYECKasi TEOPHs

Pemenue 3amau

Cemectp 2

HanpsixeHHOCTD M
MTOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBmxenue
3apsKCHHBIX YaCTUI B
AJIEKTPOCTATHYECKOM
rose

Pemrenue 3agau

JupneKkTpuky B
AIEKTPUUECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AIIEKTPUUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHUTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
nnnykiuu dapanes.
PaboTa B MAarHMTHBIX
MTOJISIX

Pemrenue 3agau

13

Wutepdepenims.

Judpakmus.
[Tonsapuzanus

Pemenue 3amau

Cemectp 3

14

TermoBoe nu3nyyeHue.
dotorpdekr

Pemenue 3amau

15

Dddexr Komnrona.
CBoiicTBa (hOTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
['eitzenGepra. BomHb

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
Ipenunrepa.
ITorennuanbpHbIE
Oapbepsl

Pemrenue 3agau

19

S nepHbie peakuumn

Pemrenue 3agau




Bcero

4.4. JlaGopaTopHbIE 3aHATHS

TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
11\/&11 HaumenoBanue Ha60paTOpHLIX Pa60T prz[?;;vg;ocn, Hlszsg;{;;;{;? I; ?135;;?
(gac) JIHBI
Cemectp 1
1 MasitHuk Maxkcseria 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCcaTopa
7 HccnenoBanue penakcalmoHHbBIX KoneOaHui 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Komnpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUYCHHUS 4 7
12 | Buemnunii potodrpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJA 4 8
14 |  OmnpeneneHne TOTEHITUAIOB BO30YKICHHUS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B Bo3llyxe
Bcero 51
4.5. KypcoBoe npoekThpoBaHHe/ BHIIIOJHEHUE KypCOBOU pabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh PUBEIECHBI 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
N3ydeHne TeopeTH4ecKoro Mmarepranna 69 31 7 31




nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKY) 69 31 / 31
[ToaroroBka Kk MpoOMeKyTOYHOMN 69 31 7 31
arrectaruu (ITA)

Bcero: 207 93 21 93

5. IlepedeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHU S
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI NIpUBEIEH B TadauIe 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

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

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

https://znanium.com/catalog/ | Uponos, . E. Mexanuka. OcHOBHBIE

product/1984911 3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .

E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, U. E. 3anaun no oOmieit pusmke :

product/1984908 yaeOHoe nocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlabopaTopus 3HaHHIA,
2021.-434c.

https://znanium.com/catalog/ | Kann, K. b. Kypc o0mie#t pusuku : yaebnoe

product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :

NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢

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




7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHONW ceTh «HTepHeT», HEOOXOOUMBIX [Jii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabymiie 9.

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

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHAIa «Y CIIeXu
¢usnueckux Hayk», OU3NYECKUil HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu 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. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OeCIIeueHUs

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

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

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYILECTBIICHUS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 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

Bun npomexyTouHOl arrecTauuu

Hepequb OIICHOYHBIX CPCACTB

DK3aMeH

Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHbIE OUJICTHI;
3amaum;

TecTsl.




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-0auibHas IIKajIa PAKTCP bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

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

— yMeIi0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CBOOOHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOM JEsITENIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.

«XOPOLLIO
«3AuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeE€T CUCTEMOH CENMaIN3UPOBAHHBIX NOHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOTO
MarepHara;

— JIOTyCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYTUPYET BBIBOJIOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist sKx3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) 15l FIK3aMeHa Kon
WHANKATOpa
Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIIK-1.3.1

2 JlaiiTe onpeneneHre MaTepuaIbHOU TOYKH. OIIK-1.3.1
Teno IBUXKETCS U3 COCTOSHUS MOKOSI C TAHTCHIIMATBHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-1.Y.1
BEJIMYMHY MOJHOTO YCKOPEHUS TeJa d.




HazoBure, B kakux enuHuuax usmepsierca B cucreme CU yrmoBas

4 OIIK-1.3.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

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

6 adcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure OIK-1.Y 1
IpUMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KadyecTBE
MarepuasibHOM TOUuku 1 ATT.

7 [Tokaxure CB3B  MEXIY JUHEWHOM M  YIJIOBOM CKOPOCTBIO OIK-1.Y.1
MaTepUaIbHON TOUYKH.

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHHOIO ABUXKEHUS Tela II0

2 M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2%t + 0,5%7 (m). Kakoii OIK-1.Y 1
nyTh TMPOWAET TeJIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHNE 3aKOHOB, UCIOJIb3YEMBIX JUUISl PEIICHHUS 3aJa4H.

9 Chopmynupyiite nepsblif 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE TPUHIUI W3MEPEHHUS BEIMYMUHBI CUJIbI, OCHOBAaHHBIA Ha OIK-13.1
TpeTbeM 3aKoHe HproTOHA.

1 OOmbscHHUTE, KaK, COTJacHO BTOPOMY 3akOoHY HpIOTOHA, 3aBHUCHUT OIK-13.1
YCKOPEHHE TeJIa OT €r0 MACChl.

[IpuBenure npumep, WUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
HproToHa.

Kamenb nexut Ha 1HE cocyza, MOJHOCTBIO NOrpyKEHHBIN B BoAy. Kak

13 W3MEHHTCS CHIIA JABICHHMS KaMHs HA JIHO, €CIM CBEPXY HAMMTb | . 1y
KepocHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOMI
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIK-13.1
TPACKTOPHUH TUIAHET.

OueHuTte 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,

15 KaK M3MEHHUTCS CHUjla B3aUMHOTO TIATOTEHMs IBYX Tei, eciu Maccy | OIIK-1.Y.1
OJIHOTO W3 TE€J YBEJIHMYWTh BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —

YMEHBIIUTH B JIBa pasa.

16 JlaliTe onpeneseHne UMIyJbca Tela Kak GU3NIECKON BEITMYHHEI. OIIK-1.3.1

17 ChopmynupyiiTe, npu KaKUX YCIOBHUSIX BBIMOJHSIETCS 3aKOH OIK-13.1
COXpaHEHMsI UMITYJIbCA.

18 HazoBute, kakasi puznueckas BeIMUInHA Ha3bIBaeTcst MoMeHTOM cruibl. | OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOT'O 3aKOHA IMHAMUKH ISl IOCTYNATEIbHOIO

19 1 BpamarenbHoro aBwxeHus. Haitgute B3ammocszun mexay stumu | OINK-1.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenue paboThl Kak PU3HMUECKON BEITUYNHBI. OIIK-1.3.1

22 ChopmynupyiiTe, 9TO TaKOE MOIITHOCTh KaK (pU3uvecKas BeINYHHA. OIIK-1.3.1

23 OO®bscHHUTE, TOYEMY LIEHTPOCTPEMUTENbHASL CHJIa MPH BPAIICHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoil m = 1 Kr o 1eicTBHEM

24 HEKOTOPOM CHIIBI U3MEHUJIO CBOIO CKOPOCTH C 0p = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
OO0ocHyiiTe TpUMEHEHHE 3aKOHOB, MCIOIb3YEMbIX [UIsl peIIeHUS
3a/1a4H.

25 OObsicHUTE, B YE€M COCTOMT pa3IUyUe MEXKIY KOHCEPBATUBHBIMHU H OMK-1.Y 1
HEKOHCEPBATUBHBIMH CHJIAMHU.

2% Kakoit kopabGip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH OMK-1.Y 1

HEHATPYKEHHBIH — TpW  OJMHAKOBOM MOIIHOCTH JBHUraTesis?




OO6ocHYylTE CBOW OTBET.

27

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

OIIK-1.3.1

28

OObsicHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpAaHEHHUS MEXAaHUYECKOW OSHEpruw.
[IpuBenuTe puMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOM [ = 50 cwMm,
CIIOCOOHBIN BpalaThCsl OTHOCUTEIBHO OCH, MPOXOMAIIEH uepe3 ero
cepenuny. PaccumtaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

[Tokaxkute Ha mpuMepe TOHKOro ctepkHs nnuHon 20 cM u maccoi 30
I, Kak npumeHnserca teopema lllreliHepa Ui pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEP)KHA HA
OJIMH M3 €r0 KOHIOB.

OIIK-1.V.1

32

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

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYeCcKas OHCPIrHUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-1.V.1

34

ChopmynupyiiTe 1Ba  MOCTyJaTa OTHOCUTEILHOCTH

DiHIITEHA.

TEOPHUH

OIIK-1.3.1

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
KIaccudeckas (popMyna s KHHETHUecKo# smeprum E = m*V*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKash SHEpPrus Teia
corinacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak W3MEHUTCS NEpUOA KoIeOaHU MPYKHUHHOTO
MassTHUKa IpU YBCIWUYCHHU CTO0 MaACChl B 2 pas3a, a KCECTKOCTHU
NPY>KMUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOaHUN C UX aMIUIUTYI0U?

OIIK-1.V.1

38

Cnenaiite BBIBOJ IO BONpPOCY: Kak OyJIeT M3MEHITbCA X0
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPaBHEHMIO C XOJOAHBIMA 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-1.V.1

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUe Oeryieil BOJIHBL.

OIIK-1.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBIL.

OIIK-1.3.1

43

HcTouHuK 3ByKa M IPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexTa Jlonmepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
M/c, v,y = 60 M/c.

OIIK-1.V.1

44

Cdopmynupyiite npunimn [ roirexca.

OIIK-1.3.1

45

HazoBute onpenenenne nureppepeHiny BOJH.

OIIK-1.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs crosueit BomHOW. [IpuBemmte
IIPUMEP CTOSIYEH BOJIHBL.

OIIK-1.V.1

47

HazoBuTe oCcHOBHBIE napaMeTpbl COCTOSAHUA, KOTOPBIMH OIIMCBIBACTCSA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-1.3.1




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

48 Ipyryio ypaBHoBemmuBawmue e€ rupu. Coxpanutca iu ¢ teuenuem | OIIK-1.V.1
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anummuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y YKECTKOH JIBYXaTOMHOM OINK-13.1
MoJieKyJibl. C KaKUMU JIBUYKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.1

59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-1.Y 1
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? U
I'a3, Haxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1

53 o0seMm c V| =4 M no V, = 12 M [TokaxuTe, KaKk pacCUMTHIBACTCA
paboTa rasa B TaKOM IPOIIECCe, U HANINUTE €€ BEIINUUHY.

54 CrenaiiTe BBIBOJBI MO XapaKTepy MU3MEHEHHUs TeMIlepaTyphl ra3a mnpu OMK-1.V 1
ero 6picTpoM pactirpeHuu. OTBET MOSICHUTE.

55 [lepeuncinre, 3 KAKMX 4aCTE€ COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MacSIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OMK-1.V 1
OO0s3aTennlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TMOBEPXHOCTh BOBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Uto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM

57 nap OAMHAKOBOM Macchl IpU OJHOW u ToW ke temmeparype? | OIIK-1.Y.1
O6ocnyiite Bamr oTser.

Cemectp 2

58 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1

59 JlaiiTe onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1

60 Kak wu3MeHutcst cuina B3aMMOJEWUCTBHS JBYX OJJIEKTPOHOB, €CIHU OIK-1.V 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET.
[Ipoananm3upyiiTe, Kakyr pabOTy COBEpIIAET AIEKTPOCTATHUECKOE

61 MoJie TTPOTOHA B aTOME BOJOpOJAa MpU ToJHOM oOopoTe aiektponHa | OIIK-1.V.1
BOKPYT HETO.

62 Kak B3auMHO OpHUEHTHPOBAHBI CUJIOBBIE JIMHUU U SKBUIIOTEHIIMAIbHbIE OIMK-13.1
OBEPXHOCTU?

63 B xakux emuHunax cucteMbl CH MOXHO M3MEPSITh HANPSKEHHOCTD OIK-13.1
AIIEKTPUYECKOTO MOJIS? "

64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1

65 Kaxkue BemiecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1

66 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiiTe, Kakoil BEIUYMHBI 3aps IOLKEH HAXOIUTHCS Ha

67 oOKIazKax KOHJIEHcATOpa, YTOOBI pHU pa3HOCTH NoTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
OueHnrte, KakoW €MKOCThIO OyayT o0jamaTh MeETATHYECKUe

68 IIACTHHBI TOMmaap0 0.2 M, KOTOpBIE pazaeneHsl cinoem napaduna (¢ | OIIK-1.Y.1
=2.5) Tommuuou 0.5 cm?
Cnenaiite BBIBOJ, KaK M3MEHHUTCS D3JIEKTPOEMKOCTh ILIOCKOIO

69 KOHJICHCATOpa ¢ KBAJPAaTHBIMM IJIACTUHAMH, eciu W3 »Tux miactud | OIIK-1.V.1
BBIPE3aTh KPYT'M C TUAMETPOM, PaBHBIM CTOPOHE KBaJpata.
OnieHuTE CHUTyalMIO: JBa KOHJIEHCATOpa OJMHAKOBOW eMkoctu 200

70 MK®D coenuHeHbI mapayvienbHo. Kak m3aMeHuTcs ux obmas eMkocTs, | OIMK-1.V.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?

71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKa. OIIK-1.3.1




72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeMH. OIIK-1.3.1
73 Kax n3MeHunTCs ConpoTHUBIEHUE POBOJIA, €CIIN €0 JUIMHA YBEINIUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4duTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBICHUH 3 KOM npu OIK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 Jaiite onpeneneHrue MarHUTHOW MHIYKLHH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 Paccuunraiite, yemy paBHa BeIUYMHA MArHUTHOTO TOJISI B LEHTPE OIK-1.V 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccuuraiite MarHUTHYIO WHAYKIUIO Ha OCH JJIMHHOrO coiienouna, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI U (peppOMarHUTHBINA
7 CeplIeUHUK ¢ mpoHulaemMoctbio | = 100, ecnu mo HEMYy MPOXOIUT TOK
cuioit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpouJa, HeoOxomumyio, yToOsl | OIIK-1.V.1
80 IIpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
uMmeno Benmnunny 1 MTo.
Onpenenure, KakoM 3aps/i HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYKIuen 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTYyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IIPOTOH U 3JEKTPOH. byayT nu otinyarecs ux tpaekropuu, u | OIIK-1.Y.1
€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananusupyiite Benuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OIK-1.Y.1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykunuer 50 mTin. OtBer U
3anuiunre B MB.
85 Jalite onpeneneHus [uaMarHeTUKaM U I1apaMarHEeTUKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-1.3.1
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . OIIK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
29 Hpezmo;xmev crocod W3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-1.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TIOMOIIBIO CONPOTHBIICHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaMpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIlK-1.3.1
[Ipoananu3upyiTe, A€ CBET ABMXXETCS ObICTpee — B anmase (n = 2.42)
93 i B Bozie (n = 1.33). Bo ckonbko pa3 paznuyarorcs ckopoct ceera B | OINK-1.Y.1
JIAHHBIX cpenax’?
Ouenute cuTyalMio: JIyd CBETa MaJaeT Ha TIPaHULy pasjena JIByX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
94 paBeH 2.4. Bo3MOXHO 111, 4TOOBI OTpaXeHHBIN U npenomiieHHbIi ayun | OIIK-1.VY.1
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu na, omnpenenute
II0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.
95 Urto Ha3wIBatoT uHTEphEpeHImei ceera? OIIK-1.3.1
96 Onumure, B 4eM pas3nyue Mexay reomerpudeckoi u ontuyeckoit | OIIK-1.V.1




Pa3HOCTHIO XOJ]a CBETOBBIX JIYUEH.

[Ipemnoxxure TeopeTHueckoe OOOCHOBAaHME HAJIMUUS  PATyKHOU

97 OKpacKM y TOHKHX IUICHOK (pa3IUTOe Ha MOBEPXHOCTH BOIbI Macio, | OIIK-1.V.1
MBUTBHBIC MTY3BIPH U T.I1.).

08 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OINK-13.1
HaOJIFOICHUS JIUCTICPCHUH. o
[Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpPa MOXKHO

99 HaOmonaTh Ha AudpakuuOHHOW pemieTke, ecnu oHa umeeT 500 OIK-1.Y 1
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BONHBI 500 T
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OIK-13.1
HAOJI0/IAeTCSI MUHUMYM MHTCHCHBHOCTH?

[ImockomoApU30BaHHBIA CBET TMaJaeT Ha aHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh NHOJspU3alMu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO OIK-1.Y 1
aHanuzaTtopa. Bo CKOJIBKO pa3 YMEHBIIMTCS WHTEHCHBHOCTH CBETA B T
YKa3aHHOM citydae?

Cemectp 3

102 Uto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.1
Bo ckonbko pa3 M3MEHUTCS MOTOK SHEPrMU OT HUTU HaKaJWBAHUS

103 JaMIIbl, €CIM YABOWTH ee Temmeparypy? OOocuyiite Bam otBeT, | OIIK-1.V.1
onupasich Ha 3akoH Credana-bonpiimana.

Pacnonokure crenyronye CHeKTpadbHbIe KIACChl 3BE3J B MOPSAIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:
A — Oenble 3Be315I,

104 | O~ wenmere, OIK-1.V.1

M — kpacHbie,

O —romy0Osbie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIyd€HUsI aOCOIIOTHO YEPHOTO Tena.
OOBsACHUTE NOJTYYCHHYIO 3aKOHOMEPHOCTh U3MEHEHHSI 11BETA.

105 OObsicHUTE TPHUHLIMII H3MEPEHHUs TEMIIEpaTypbl Tejla C TMOMOIIbIO OIK-1.Y 1
ONTUYECKOTO MMPOMETPA.

106 Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OIMK-1.3.1
MoeT a1 BUIUMOE H3JIydyeHHE BbI3BaTh (POTOA((EKT B ImIacTuHe U3

108 MeTasuia, pabora BbIXoja KoToporo paBHa 3.5 3B? OO6ocnyiite cBoii | OIIK-1.V.1
OTBeET.

109 OObsicHUTEe TPUYUHY BO3HUKHOBEHUS TOPMO3HOI'O PEHTI€HOBCKOIO OIMK-13.1
U3JTy4CHHUS.

OOBsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.

110 . OIIK-1.3.1
OO6ocHyiiTe Ball OTBET.
®oToH ¢ anuHON BOJMHBI A = 97,04 mM paccesyics Ha HEMOJBH)KHOM
anekTpoHe mon yriom 6 = 90°. Ilpennoxure crnocod ompeaeneHus

11 OTHOCUTEJIbHOTO  W3MEHEHHUs  JUIMHBI  BOJHBI  (OTOHA  TIpH OIK-1.Y 1
KOMIITOHOBCKOM paccestHuu. PaccunTaiite ero BeJIMYMHY B YKa3aHHOM
cinydyae. KomnToHOBCKast THHA
BOJIHBI paBHa 2,426 nm.

112 Onumure, 9YTO MPECTaBIACT COOOM aTOM B paMKax Mojenu ToMcoHa. OIK-13.1
Kakue ocHOBHBIE HETOCTATKU TAHHOW Mo ?

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIIMHBI

113 BOJIHBI U3JIy4€HHUE MOXKET UCIYCTHTh JaHHbIM atoMm? Ob6ocHyiite Bam | OIIK-1.V.1
OTBET, UCNOJIB3YS nocTynatel bopa.

114 B uem coctout runoresa ae bpoitnsa? OIIK-1.3.1




115

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHUIBI IPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHII.

OIIK-1.3.1

116

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

OIIK-1.V.1

117

KaxoB (hu3mvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

118

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

OIIK-1.3.1

119

CpaBHuTte JuIMHY BOJIHBI e bpoiina nns mapuka maccoi my, = 0,2 r u
IIPOTOHA MACCOM m, = 1.67%107 KT, IMEIOIINX OJJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

120

Kakum o0pazom »sHeprusi «HyJEBbIX KoJIeOaHMI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBA3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

121

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

OIIK-1.V.1

122

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

OIIK-1.V.1

123

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KHU3HH KBAHTOBOTO
COCTOSIHMSA, OJHEPrusi KOTOPOTO XapaKTEepPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.V.1

124

MukpoyacTuia 3anepra B OJHOMEPHOM MOTEHIIMAIbHON IME IUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXO4AUTCSA B COCTOSAHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneiIuTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

OIIK-1.V.1

125

Kakum Moxer GBITB CIIMH qaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukor Gepmu-JIupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OOBscHUTE, YEeM OTJIMYAETCS XapakTep 3alOJHEHHUS COCTOSHUUN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JTYYCHHA.

OIIK-1.V.1

128

[Ipemnoxxure  Teoperndeckoe  OOOCHOBaHME, KaK  M3MEHHUTCS
MPOBOJAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH
HEOOJIBbIIIOE KOJWYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHIUS — 3.

OIIK-1.V.1

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiuust E; = -5
3B, sHeprus meractabuiabHOTO coctosinusa E;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IyueHue.

OIIK-1.V.1

131

Yemy paBHa MOJISpHAs TEIUIOEMKOCTh TBEPAOrO Teja, COTJIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.1

132

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

OIIK-1.V.1

133

Kakas wactuma HaseiBaetcs ¢oHoHoM?  Kakum
pacnpeeIeHueM ONMUCHIBAIOTCS (DOHOHBI?

KBaHTOBbBIM

OIIK-1.3.1

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

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




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

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM PaOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid TIIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYUICHCS PaBHOMEPHO C
IIOCTOSTHHBIM IO BEJINYMHE YCKOpEHUEM?

1) [psimas nuHuA

2) JIunus ¢ meperubom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-1.V.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX qJI/IBI/I‘IeCKI/IX BCJIIMYHUH UMECT
CAUHUIY UBMCPCHUA, COBITAJAI0IIYIO C e IMHUIICH N3MCPCHUSA CHIIBI?

1) Umnynbse

2) Yckopenue

3) Bec

4) YrnoBas cKOpOCTh

OIIK-1.3.1

[Ipoananu3upyiite, Kakoil OTBET SABJISETCA IMPABWIBHBIM Ha BOIPOC:
«HUeMy paBHa CyMMa BHYTPEHHHX CHJI, JEUCTBYIOIIUX MEXKIY TElaMU
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?)

1) VI3MeHeHno SHEPTUU CUCTEMBI

2) Hymo

3) 3MeHeHnI0 UMITYJIbCA CUCTEMBI
4) YCKOpEHHIO LIEHTPa MacC CUCTEMBI

OIIK-1.V.1

Yro mnpousoiaér mocie aOCOMIOTHO HEYNPYroro yaapa 4YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua
C MaccoW m; JBHUrajach BIIPaBO, a YaCTHIA C MAacCOW M, HABCTpPEUYy
YaCTHUIIE C MACCOH M.

1) YacTtuubl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuusl OyayT MOKOUTCA

4) Yactuup! Oy1yT ABUraThCsl B IPOTHUBOIIOJIOKHBIE CTOPOHBI

OIIK-1.V.1

Yto mpom30ieT ¢ MOMEHTOM WHEPIIMH CBHUHIIOBOTO IMJIWHIpA
OTHOCUTEJIBHO OCH, COBHAJAIOWIEH C €ro TEOMETPUYECKOW OCBIO

OIIK-1.V.1




CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JIUCK?

1) He usmenurcs

2) YBeauuunTcs

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JIBIKEHMUS.

HM=J*w
2)e=M/J
3)M=L*w2
4) L = r*p*sina

OIIK-1.3.1

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

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

OIIK-1.3.1

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

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCYETA

3) @axT cyuieCTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | anmumes

OIIK-1.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥*m’
4) m/c?

OIIK-1.3.1

10

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

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

OIIK-1.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

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

OIIK-1.3.1




1) 3aBuCHT OT yObUIM MOTEHIUAIBHON SHEPTUU

2) IlponopuroHanbHa MPUPALIEHUIO KHHETUYECKON YHEPTUU
3) PaBHa nyJio

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

Kakas u3 mepednicieHHBIX (PU3MUECKUX BEITUYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

13 1) MoMeHT cubI OIIK-1.3.1
2) MoMeHT uHepuuu
3) MoMeHT umIryibca
4) Cuana
Korna rtanreHumanpbHOE€ YCKOpPEHHE paBHO HYJIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...
14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM OIIK-1.3.1
2) PaBHOMEpHBIM IPSIMOJIMHENHBIM
3) PaBHOYCKOpEHHBIM MIPSMOJIMHEHHBIM
4) PapHOMEpHBIM BpallleHUEM
Bribepute mpaBuibHBI 0TBeT. Kak M3MEHsSETCS MOAYJIh CKOPOCTH
OpU TPSIMOJIMHEMHOM JIBXKEHUH, €CIM 3aBHCHUMOCTbH IMPOWIECHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22
15 1) V6siBaer OIIK-1.VY.1
2) Ilpoxomut 4epe3 MUHUMYM
3) Bo3pacraert
4) OcTtaéTcst MOCTOSSHHBIM
Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOYKH?
1) I =m*P/3
16 2) J = m*P/12 OIIK-1.3.1
3) I =2%m*1*/5
4)J= m*¥
Kak cooTHOCSITCS MOMEHTHI WHEpUMH JOucKa J; W uunuHapa J,
KOTOPbIE UMEIOT PaBHbIE MACCHI U PAUyChl?
17 1) Ja=Jn OIIK-1.V¥.1
2)Jn>Ju
3) Jn>2*Ju
4) Jn > Ju/2
HaiiguTte oTHOIIEHHE pON3BEIeHHBIX padoT (A/A,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBaror
U3 COCTOSTHUSA MTOKOS 1O OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.
18 N1 OIIK-1.V.1
2)3
3)4
4)5
19 Kakoil yuéHpIl co3fal CHELMAIBHYIO TEOPHUI0O OTHOCUTEIBHOCTH OIK-13.1

(CTO)?




1) Tanuneit

2) DHHIITEH
3) Jlopenn

4) bop

20

Bribepure ypaBHEHHUE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

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

OIIK-1.3.1

21

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

1) ® >> 0
2) >0
3 o= nl
4) 0 << w0

OIIK-1.3.1

22

Bribepure, Kkakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JCMCTBUEM CHJIbI HA TEJIO COTJIaCHO BTOpOMY 3akoHy HbrroToHa?

1) MonspHas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPIIHT

OIIK-1.3.1

23

Bribepure, B Kakoil cucTeMe Tell MOJIHBI MOMEHT UMITYJIbCa OCTAETCS
IIOCTOSTHHBIM.

1) 3amknyTO#

2) HezaMKkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HezaMKkHYTOM, I/iIe CyMMa MOMEHTOB BHEIITHUX CHJI TIOCTOSIHHA

4) HezamkHyTOM

OIIK-1.3.1

24

VYkaxure, paboTa Kakoil W3 MEPEUHCICHHBIX CHJ paBHA HYNIO NPHU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS Tea.

1) Bsizkoro Tpenus

2) Cunsl TpeHUS KaueHUS

3) Tarorenus

4) Cunbl TpEeHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEIMUMHA YCKOPEHHs CBOOOJHOrO MAaJECHUS g HAa BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paaumycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH 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

[Ipoananusupyiire, KakK U3MEHUTCS EpUOL KoJieOaHui
MaTEMaTHYECKOTO MAATHHKA, €CIIM JJIMHY €r0 MOJBECA YBEJIUYUTh B 9

OIIK-1.V.1




pa3, a Maccy rpy3a — yBEJIMYHUTH B 4 paza?

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

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

27

Uto mpou3oiAET cCo CpemaHeil PHEpPruel MOCTYyNaTEeIbHOrO IBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH Macchl HIEaIbHOTO
rasza n300apu4ecKd yMeHbIIUJICS B 2 paza?

1) YBenuuutes B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBemuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa

OIIK-1.V.1

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONICH CUTYallH: JBa
pa3MYHBIX MJEAIBHBIX TIa3a — OJHOATOMHBIM M JBYXaTOMHBIH —
HAXOJATCS MPH OJUHAKOBOH TeMIepaType M 3aHHMAIOT OJWHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHUECK 10 yMEHbIIEHUs 00beMa B 2
pasa.

1) I'a3bl HArpeaUCh OAUHAKOBO

2) OnHoaTOMHBIN HarpeJicst 00Jib1Ie
3) JIByxaTOMHBII Harpescs OobIie

4) T"a3bl BOOOIIIE HE HATPEIUCH

OIIK-1.V.1

Cemectp 2

29

YkaxxuTe sBICHHE, KOTOPOE UMEHYyeTcsl nHTepdepeH et BoaH?

1) OruGanue BoJTHAMU MPENSATCTBUMA

2) Hajoxkenue apyr Ha Japyra BOJIH, HAYIIMX OT KOIE€PEeHTHBIX
HCTOYHUKOB

3) OTkIOHEHUE BOJIH oT IIEPBOHAYAIIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHus MPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO

4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOTHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KakuM JOJDKEH OBITH Yrojl MajJ€HUs CBETOBOTO
JTy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajatoumm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

31

OueHuTe IEKTPOEMKOCTh MIIOCKOT0 BO3YIIIHOTO KOHIEHCATOpa, €Cln
paccTosiHue MEXIy ero oOKiIajKkaMy yBEIHMYHTh B 9 pa3, a 001acTh
MEXy OOKJIaJIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (€ = 81)?

1) YMenbmutes B 4 pa3
2) YBenuuurcs B 4 paza
3) YBeamuntcs B 9 pa3
4) YBenuuutcs B 12 pa3

OIIK-1.V.1

32

HazoBuTe BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE MPOBOJAT NIEKTPUUECKUI TOK?

OIIK-1.3.1




1) IIpoBogHMKHN

2) IonrynnpoBOJHUKHN
3) [natuna

4) IndIeKTpUKH

33

Kax HATPABIICHBI CUJIOBBIC JTUHUT HATPSOKEHHOCTH
AIIEKTPOCTATUYECKOTO TIOJS, CO3IaHHOTO TOYEYHBIM OTPHUIATEIEHBIM
3apsiiom?

1) 3akpy4urBarOTCA BOKPYT 3apsijia

2) K 3apsiny

3) 3akpyuuBaroTCs BOKPYT 3apsiia IO YaCOBOM CTpEJIKe

4) 3akpyuuBarOTCsA BOKpYT 3apsia IPOTUB YaCOBOM CTPEJIKH

OIIK-1.3.1

34

B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 1OJIsA?

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

4) A*m

OIIK-1.3.1

35

MoxeT 1M 4YacTUlla MMETh 3apsj, BelMyuHa Kotoporo B 1.5 pasa
00JIbIIIE AIIEMEHTAPHOIO 3apsiaa?

1) Moxert

2) Het, He MOkKeT

3) Moer, HO TOJIBKO €CJIH 3apsii OTPULATEIbHBIN
4) Mo3erT, HO TOJIBKO €CJIH 3aps MOJI0KUTEIIbHBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) [loTeHLIMaNbHOM JHEPTUM E€AUHUYHOTO IOJIOKHUTEIBHOTO 3apsaa
WM OTHOUICHUIO ITOTEHIUAIbHOU DHEPIUH K 3apsy

2) Pabore CHJI MmoJsA 1o nepeMeneHn o eTUHHUYHOI'0
MOJIOKUTEJILHOTO 3apsila W3 JaHHOW TOYKH TOJsI B
0eCKOHEYHOCTh

3) Cuute, neCTBYIOIIEH Ha 3aps/l, TOMEIICHHBIN B JAHHYIO TOUKY MMOJIA

4) Kuaetnueckoi SHepru MpOOHOTO TOUEYHOTO SANHUYIHOTO 3apsiaa B
NAHHOU TOYKE MOJIA

OIIK-1.3.1

37

Hanumure popmyny 3akona Oma B nud depenmansHoii popme:

HR=UI
2) R = Q/PAt
3)j=c¢'E
4)R="P/I

OIIK-1.3.1

38

O1ieHUTE ONTUYECKYIO JJIMHY NyTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXIy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKON
cpensl S =4 m. [lokazarens npeaomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

1)5m
2)6m

OIIK-1.V.1




3)7Twm
4H11lm

39

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

1) T'uctepesnucom

2) KoopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

OIIK-1.3.1

40

Ouenure, MO KaKOW TPACKTOPHH OyAET IBUTaThCS B MArHUTHOM ITOJIC
YacTHUILIa, JIETAAsl C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUHA MAarHUTHOMN
15030107 9117078

1) Oxpy>XKHOCTB
2) Ilpamas

3) OBasnoun

4) Dnnunc

OIIK-1.V.1

41

B kakux emuHUIIAX H3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJist?

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

OIIK-1.3.1

42

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

Marepuan DneKTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
b) [TomympoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-1.3.1

43

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

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

OIIK-1.3.1

44

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

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

4) 1/16

OIIK-1.V.1

45

ﬂJ’IH 00BSACHEHMS KAKOTO SBJICHHUS MOXKET OBITh HCIHOJIb30BaH IIPUHIMIT

OIIK-1.3.1




I'toiirenca-dpenens?

1) KorepentHOoCTh

2) Indpaknus

3) Ionapuzanus

4) KopnyckysipHO-BOJIHOBOM 1yaju3M

46

[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTaa
TuQpakinoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

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

OIIK-1.V.1

47

[lpoananu3upyiiTe HMHTEHCUBHOCTH CBeTa TMpU HHTEpDepeHInn
OAWMHAKOBBIX BOJIH C UHTCHCUBHOCTBHIO Ior KOICpCHTHBIX UCTOYHHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

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

OIIK-1.V.1

48

Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

1) ITorenuuman

2) HanpsiskeHHOCTDH
3) Uanykumst

4) 3apsn

OIIK-1.3.1

49

Onenute, KaKk 3aBUCHUT IIEKTPUYECKask IPOBOJUMOCTD IIPOBOJHUKA OT
IIPWIOKEHHON K HEMY Pa3HOCTH IIOTEHLIUAJIOB.

1) Ipssmo mpomopImoHaIBHO

2) IIpomoproHaIbHO CTETICHU OT PA3HOCTH MOTCHIMAJIOB
3) IIponopuroHaIbHO KBaIpaTy

4) He 3aBucur

OIIK-1.V.1

50

Ouenure, Kak WU3MEHUTCS cuiia AIEKTPOCTATHUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apslOB, €CIM OAUH M3 HHUX
YMEHBIINTh B 4 pa3a, a pacCTOSHHUE MEXKIY HUMH YMEHBIIUTH B 2
paza?

1) Ymensmurcs B 8 pas
2) YMmensmuTcs B 2 pasza
3) Ymenpmured B 16 pa3
4) He usamennrcs

OIIK-1.V.1

51

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

1) CuioBble TUHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe
2) Mar HHUTHBIC CHJIOBBLIC JIMHHMHM HAYUHAKOTCA Ha MAr"dmTHBIX H
3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsiaax

OIIK-1.3.1




3) MarauTHbBIE CHUJIOBBIC JUHMH HAUMHAIOTCSA M 3aKaHYMBAIOTCA Ha
MAariuTHBIX 3apsaaax

4) MarauTHbBIE CUJIOBBIC JUHWH HAUMHAIOTCA M 3aKaHYMBAIOTCA Ha
SJICKTPHUYCCKUX 3apAgax

CnenaiiTe BBIBOJ, KaKOH T€OMETpUUYECKON (DUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOW YacCTHULbI, JBUTAIOUICHCS MO
HEeKOTOPBIM yriioMm (0° < o < 90°) K TMHUSIM MarHUTHOW WHYKIIHH.

52 1) OKpyKHOCTD OIIK-1.V.1
2) [Tapabomna
3) I'unep6ona
4) Cnupaisb
Ouenute creneHp nossgpuszauuu P cBera, €ciiu CBET IPENCTaBISET
co00il cMechb €CTeCTBEHHOTO CBeTa C IUIOCKOMOJISPU30BAHHBIM.
VHTEHCUBHOCTh  MOJSPU30BAHHOTO  CBETa B Jydye  paBHA
MHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.
53 OIIK-1.V.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb MPEIOMIICHUS BEIECTBA, €CIH CKOPOCTh
CBETa IPU INEPEXOJ€ Jyda M3 BO3JyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
54 1.2 OIIK-1.V.1
2) 1.25
3)0.2
4)2.2
Paccunraiite yroam Mexzay ONTHYECKMMM OCAMM IOJsIpU3aropa M
aHanu3aropa. llpu NpoOXOXKAEHUM CKPEHIEHHBIX MOJSIpHU3aTOpa U
aHaJIM3aTOpa UHTEHCUBHOCTh CBETAa YMEHBIIMIACH B 4 pa3a.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiire, Kak U3MEHUTCS BEIMYMHA MArHUTHOW WHIYKLIMU
Ha OCH JUIMHHOI'O COJICHOW[IA, €CJIM TOK B HEM YBEIWYMTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINUTH B 2 pa3a.
56 1) YBeauuurcs B 2 pa3a OIIK-1.Y.1
2) Yeenuuures B 9 pas
3) YmensmmTcs B 9 pas
4) YmenbmuTes B 3 pasza
Cemectp 3
VYkaxure, Kakoe TeJo ABISAETCS aOCOMOTHO YEPHBIM TEIIOM.
57 OIIK-1.3.1

1) Ilorsomaer Bee magaolinee Ha Hero U3JIy4eHue
2) OTpaxkaeT Bce Majaroiiee Ha Hero U3IydeHue




3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30HE
4) N3ny4aer B BUIUMOM JUana3oHe

Y KaKoro u3 Ten oTpakaTeIbHask CHIOCOOHOCTH OJIM3Ka K HYIIO?

1) IIpospaunoro

58 OIIK-1.3.1
2) 3epkajbHOTO
3) MaroBoro
4) Yepnoro
OnenuTte, BO CKOJIBKO pa3 YBEIUYMIIACh SHEPreTHYECKas CBETUMOCTh
abcomoTHO yepHoro Tefa npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.
59 1) B 72 pasa OIIK-1.V.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Breibepure, kakas  Qopmyma  HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAIBbHYIO IUIOTHOCTh SHEPreTUYECKOH CBETUMOCTH aOCOIIOTHO
YyepHOTOo Tena?
60 1) dopmyna Depmu-/upaka OTK-1.3.1
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [laanka
4) ®opmyna Panes-/xunca
Kaxkoe uznydenue sBiseTCsi paBHOBECHBIM ?
61 1) Anbda-, 6eTa-, raMMa-u3ITydeHUS OITK-13.1
2) TenioBoe u3IyyeHue
3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE
VYKaxxute 3aKkoH, KOTOPBIM OMNpeAessieT TMOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aJaHHOM
aOCOJIIOTHOU TeMITepaType.
62 1) 3akon Credana-bonpimana OTK-1.3.1
2) llepBblii 3ax0oH Buna
3) 3akon Kupxroda
4) 3akon Masoca
VYkaxute popMyiy, ONPeaeioNnlyi0 SJHEPTHI0O CBETOBOTO KBAaHTA!
1) E = (m*c?)/2
63 2)E = h*c OIIK-1.3.1
3) E=h*A
4) E = h*v =h¥*\/c
[Ipoananmu3upyiiTe, Kak H3MEHSETCA CUJa TOKAa HAChILIEHUS NPHU
doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJAroIIETro
CBETa MOCTOSIHHOW JJIMHBI BOJTHEI.
64 OIIK-1.V.1

1) Ymenbmaercs
2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEINIUBACTCS
3) CHauasa yBeJIMYMBAETCS, 3aTEM YMEHBIIAETCS




4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCS

65

[Ipoananusupyiite, 4TO MPOU3OMAET € KHUHETHUYECKOW DHEpPrueu
(OTOZIEKTPOHOB, €CIM, HE MEHAA 4YacTOThl IAJaloIIero CBeTa,
YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pa3a?

1) YMenpmures B 2 paza
2) YBenuuutcs B 4 paza
3) He uzmennTcst

4) YBenuuuTcs B 2 paza

OIIK-1.V.1
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Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) ais
KaToJa, M3TOTOBJICHHOTO M3 BoJb(pama TtommmuHour 2 M. Karton
HOKPHIT CclloeM oKcuaa Oapus. PaboTa BbeIXOJa 3IIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosiaras [Tnanka — h = 6.6%107*
Jlx*c. 3apsig anekrpona — e = 1.6%10™"° Ko

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

OIIK-1.V.1
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Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaToJa U3 KaJIMUs OT YacTOTHI MaJak0IIEro ceera’?

1) IIpsimo mponoOpLHUOHAIBHO YacTOTE

2) IIponopuHoOHaNbHO YCKOPSIOLIEMY HAIPSKEHUIO
3) IIponopuroHalIbHO KBaJpaTy YacCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-1.3.1

68

[Ipoananu3upyiite, Oymer sm HaOmomarbcss (HOTOdIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa 00Jy4aTb CBETOM C JAJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

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

2) He O0yaer

3) ®otod3dpdeKkT BO3MOXKEH, €CIU JOMOJHUTEIHLHO TMPUIOKUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIMAJIOB BEIMYMHON HE
MeHee | B

4) ®otorhdeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5

OIIK-1.V.1

69

Onenure, OT KakWX BEJIMYUH 3aBUCUT CHJIa CBETOBOIO JABJICHHS C
KBAHTOBOW TOYKH 3PEHHUS:

A) Yucna (oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dortona;

B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1

70

[Ipoananu3upyiiTe, B Kakux 0O0JAcCTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agpdexra Komnrona.

OIIK-1.V.1




1) Bugumerii nuama3on

2) Panguonuamnazon

3) TeparepiioBblii AHana3oH

4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe

CnenaiiTe BBIBOJ] O BEIMYMHE MUHIUMAIBLHOTO OOPAaTHOTO HAMPSHKECHUS,
pU KOTOPOM HOJHOCTBIO MpeKpanaercsi GOTOTOK. Y CIOBUE: SHEPTUs
dboToHoB paBHa 6.5 5B, a (orokarong M3roToBIEH W3 JIUTHA, padoTa
BBIXOJ1a KOTOPOTO cocTaBisieT 2.5 3B.

71 OIIK-1.V.1
1)4B
2)9B
3)6.5B
4)2.5B
Ounenurte, BO CKOJBKO pa3 JaBICHME CBETa, [aJaOIIEro
NEPIEeHIUKYIAPHO HICAIbHO 3€pKaJIbHONM TOBEPXHOCTH, OOJIbIIEe
JaBJICHUS CBETa, MNMAJAlOLIEr0 NEPNEHIUKYISIPHO HICAIbHO YEPHOU
MOBEPXHOCTH.
72 OIIK-1.V.1
1)2
2)1
3) 15
4)3
Kakum 06pazom ummysasc (OTOHA CBSI3aH C JTMHOW BOJTHBI?
1) UMnysibe npsiMo IpONOPLIMOHAJIEH AJIMHE BOJIHBI
73 2) Nmnynbe npsiMO IPONIOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJIHbI OIIK-1.3.1
3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH JVINHE BOJTHBI
4) mnynbc npsMO NMPONMOPLUOHAIEH KOPHIO KBaJpPAaTHOMY OT JUIMHBI
BOJIHBI
B kakoil obnacTu crnekTpa 3JeKTPOMAarHUTHOTO M3IYYEHHUS HMITYIIBC
¢dboToHA MMeeT MUHUMAIbHOE 3HaYeHHEe?
74 1) UadpakpacHoe u3mydeHue OIIK-1.3.1
2) TeparepuioBoe U3J1y4eHHE
3) PenTrenoBckoe u3aydeHue
4) PaguousiryueHue
[Ipoananu3upyiite, Kakoe U3  MNPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEUYUT KBAHTOBON TEOPUH CBETA:
1) UHTEHCHBHOCTh CBeTa He 3aBHCHUT OT IUJIOTHOCTH TMOTOKA
(¢oToHOB M MX IHEPTUU
75 2) CBET MOXKET U3J1y4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OIK-1.Y 1
MOPUUSMHU — KBAHTAMH
3) KaxxnoMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJIUTCS
aTOMHasi CHCTEMa, COOTBETCTBYET OIpPEACIECHHBIH ypPOBEHb
SHEPrUMu
4) Ins yacTUlbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATBI U UIMITYJIbC
VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI EPBOTo nocryiara bopa.
76 OIIK-1.3.1

1) YTBep:kaeHue 0 CyleCTBOBAHUM CTAIMOHAPHBIX COCTOSIHWI, B




KOTOPBIX aTOM He M3JIy4aeT U He NMOIJIOIIAeT JHePIruu

2) Pa3HOoCTb AHEPruil 1ByX CTAllMOHAPHBIX COCTOSIHUM paBHA 3HEPIHU
M3JTy4aeMOro MM MOIJIOIIAaEMOr0 KBaHTa CBETA

3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM

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

77

Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPAaBUILHO
OMHCHIBAET CIOCOOHOCTh aTOMOB K W3JIYYCHHUIO U TIOTJIOIICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) IMorjiomarh ¥ U3Jay4aTh JUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
3HAYEHUH JHEPIruu

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIIHIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUI SHEpruH, JUOO
J00YIO TTOPIMIO SHEPTUH

4) Uznyyatp mo0yi0 TIOPHMIO DJHEPTUM, a TMOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUH

OIIK-1.3.1

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYUYCHHUSA OTHOCATCA IMCPCXObl U3
cepun baimpmepa B atome Boopoa.

1) TemoBoe u3nyueHue

2) PeHTreHoBCcKOE U3ITydeHHE
3) l'amMma uznydyeHue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiiTe, Kak W3MEHHIACh DHEPIHs aToMa BOJOpOJa MPH
M3TydeHHH UM (POTOHA C JUIMHOMN BOMHEL A = 4.86-107 M.

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

OIIK-1.V.1
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Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 2B). [lano: »mekTpoH B aToMe IMepemien Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

1) 0,4 5B
2)1,953B
3) 1,2-B
4) 2,2 5B

OIIK-1.V.1

81

VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:

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

2) AToM He MOXKET coJiep:KaTh 0oJiee ABYX AIEKTPOHOB, HAXOAAIIUXCS
B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSIX, OIPEAEIAEMBIX
HAaOOPOM YEThIPEeX KBAHTOBBIX YHUCET

3) OIHOBpEMEHHO HEBO3MOXXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) OHeprusi uCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJIENIbHBIMU KBAHTAMU

OIIK-1.3.1




82

Bribepute yTBepkaeHue, Haubosiee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpouns:

1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJJHOBbIE CBOMCTBA
2) DNeKTpOMarHUTHBIC BOJTHBI MMEIOT CBOMCTBA YaCTHII

3) YV kax1o# 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) SImpo aTroma COCTOUT M3 KBAPKOB

OIIK-1.3.1

83

Paccunraiite [uiMHYy BOIHBI ¢ bpoiyiad [uIs 3JIEKTPOHA, ABUXKYIIErOCs

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

aneKTpoHa q. = —1,6%10" K.

1) 1.6 MmxMm
2)2.6m

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1

84

YKaKUTe KOJMYECTBO 3HAYCHUH, KOTOPHIE MOXKET IPUHUMATh
MAargoHuTHOC KBAHTOBOC YHCJIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

1H2+1
2)3l+1
3)I-1;
4) 1

OIIK-1.3.1

85

YKEDKI/ITG, 49TO ONpCACIACT INTaBHOC KBAHTOBOEC YHCJIO N.

1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoeknuio OpOWTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha
3aJJaHHOE HaIlpaBJICHHUE

4) BennunHy MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaIPaBJICHUU

OIIK-1.3.1

86

YKEDKI/ITG, 4qTO ONpCACIAC€T MAarHUTHOC KBAHTOBOE YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEprur CTAllMOHAPHOIO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BeauuuHy MOMEHTa HMIYJbCa JIEKTPOHA B 33JaHHOM
HATIpaBJIEHUH

4) DHepreTHYeCcKrue ypOBHU AJICKTPOHA B aTOME

OIIK-1.3.1

87

B yectp koro HazBaH 3¢dekT pacuienyeHus ypoBHEH SHEPruy aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1) DitamTeitHa u 1e Xaaca
2) lTrapka

3) OTTHHTCray3eHa

4) AaponoBa-boma

OIIK-1.3.1

88

Kak Ha3pIBalOT IWHHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIIMMH YaCTOTHI ITaJar0mcro cBera?

1) OpanxeBbIMU CIIyTHUKaMU
2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHM CIIYTHUKAMH

OIIK-1.3.1




4) AHTarOHUCTUYECKUMHU CITYTHHKAMH

89

[MosicHuTe pusHUecKuii CMBICT BOJIHOBON (DYHKIIHU.

1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHIIBI

2) IlpousBeneHne  BOJIHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
CONpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
00HapY:KeHHUS YaCTHIbI.

3) BonmnoBas (yHKIMs 00paTHO MPOMOPIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins

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

OIIK-1.3.1

90

Bribepure BEPHYIO (OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PEpMUOHAMHU.

1) DnexTpuuecKu 3aps>KEHHbIE YaCTULIBI.

2) DNEeKTPUYECKU HEUTpaTbHbIC YACTHIIBI.

3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.

4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

92

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

1) IlpoBogHUK

2) In31eKTpUK

3) IonynpoBoaHUK

4) ITpuMecHBII MOTYIPOBOHHUK

OIIK-1.3.1

93

Kakyto pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?

1) Xx*c
2) dx/c
3) x/m
4) Ix/>B

OIIK-1.3.1

94

Kakas BHecucTeMHast €MHUIIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTHU
MHUKpOYaCTHLL?

1)>B
2) A

3) kKan
4) apr

OIIK-1.3.1

95

Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIl U BPEMEHH INpeObIBaHUA €€ B

OIIK-1.V.1




COCTOSIHMM C IaHHOW SHEprueiu?

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU

3) DHeprust U BpeMsi MOTYT ObITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO

4) Yem OoJibllie HeONPEAEJEHHOCTh JHEPruM, TeM MeHbIe
HeoIlpe/e/IeHHOCTh BpeMeHH!

96

B xome wusMepeHHMss ¢ JOCTaTOYHO BBICOKOW TOYHOCTBIO ObLTa
onpez[eneHa X-COCTaBJIAOIIAA I/IMHyJIbCEl B.HGKTpOHa. O6I;$ICHI/IT6, qTo
nu3 3TOro CJenyer, PYKOBOJACTBYSICh COOTHOIICHUSMH
HeomnpeaeneHHoctel [ elizenOepra.

1) BpemMss %W3HM M DHEPrusl HIIEKTPOHA MMEIOT CYIIECTBEHHYIO
HEOIPEAEIEHHOCTh

2) KoopauHata X »3J1eKTpOHAa He MOXeT ObITHL oOmnpenejeHa ¢
BBICOKOH TOYHOCTEIO

3) Bce koopauHaTHI 3JIEKTPOHA MTOJIHOCTHIO HEOIIPEIETICHHbIE

4) y- M Z-COCTaBJISIIOIIME HMITYJIbCA DJIEKTPOHA HMEIOT CTPOro
OIIpeIelIEHHOE 3HaYeHUe

OIIK-1.V.1
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Kak Ha3biBaeTcst cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHUIO €T0 SHEPruu?

1) Bo30yxaeHHOe cocTosTHIE
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSTHH E

4) BaneHTHOE COCTOSTHUE

OIIK-1.3.1
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B uem 3akmmrouaeTcst TyHHENIbHBINA A PeKrT?

1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKpPOUYAaCTHIBl B
NEPUOANYECKOM IIOTEHIIAIIE

2) B KopnycKkyJspHOM MOBEIEHUM 3JIEKTPOMATHUTHOTO W3IIy4YEHHUS
IIPU MIPOXOKJICHUH €T0 Yepe3 y3KOe OTBEpCTHE

3) B HaxoxaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO

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

OIIK-1.3.1
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Kakue moOABMKHBIE YACTHIBI WM  KBAa3WYACTHIIBl  SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ?

1) DnexTpoHbl

2) IIporons!

3) DJIeKTPOHBI U ABIPKH
4) Nonsl

OIIK-1.3.1

100

B pesynbrare paguoakTUBHOIO paclaja 3apsj sapa yBEIUYWICS Ha
+2e. IlpoanHanu3upyiTe CHUTYyallMI0O M ONPEACIHUTE, KAKOro THIa
MpeBpalleHe MPOU30LUIO B YKa3aHHOM Cllydae.

OIIK-1.V.1




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

Bomnpock! 15t TpoBEPKHU OCTATOYHBIX 3HAHUHN

Hpoqumaﬂme mekcm, 6bz6epume I’lpCIGMJZbelﬁ omeem u 3anuuiume
apcymenniol, 0606'H08b166170u/[u€ 8bl60p omeema.

YKa)KI/ITe, 4YTO U3 NCPCUYHUCIICHHOIO HC ABJIACTCA CTPOTrMM YCJIIOBUCM
JJIs1 KOTEPEHTHOCTHU CBETOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T

101 | 2) ITocrostHCTBO pasHOCTH (a3
3) PaBencTBO AJIMH BOJTH
4) PaBeHCTBO 4acTOT
Oteer: 1) ONMHAKOBOCTb AMILIUTY/, OCKOJIBKY sl YCTOMYHMBOM
HHTep(EePEeHUMOHHOH KAaPTHHbBI He00XO0AUMbI PABEHCTBO JJIHH
BOJIH (2, CJ1eI0BATEIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8apUAHMbL OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEeUUCIICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
102 Hn=1,I1=0,m=0
2)n=0,/=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
OtBet: 1, 3 1 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHMCJIO 72 HE MOXKET
HMeTh HYJeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunosume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JICUCTBYIOLLEH Ha TENO CHIIOM.
103
JIBuxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
Otser: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacrnonokure nepeyncieHHbIe HUKE TeJla B MOPSIIKE BO3PACTAHUSA UX
104 | momenTa umHepruH. Macchl W XapaKTepHbIE pa3Mepbl Tell CUYUTATh

OJVMHAKOBBIMU.

A) lap
b) Tonkoe koab110

OIIK-1




B) Hunuuap

OtBer: ABB

IIpouumaiime mekcm u 3anuwiume pazeepHymulii 0O0CHOBAHHDBIL
omeem.:

OObsicHUTE, KaK M3MEHMUTCS cujla TOKa 4epe3 NMPOBOJHUK, €CIIU IIPH
HEM3MEHHOH Pa3HOCTH NMOTEHLHUAJIOB HA €ro KOHIAX U IMOCTOSHHOMN
105 | TonmumHe MPOBOAHUKA YBEIUYUTH €T0 JIHHY.

Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTAeT €ro
CONPOTHBJICHUE, 3 C POCTOM CONPOTHBJICHUS, B COOTBETCTBHH €
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.

Ipumeuanue. Cucrema OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpex NpPeA0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIU TMPABHUIHHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpHBIH OTBET WU €Tr0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJbKHMX BAPHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCTIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [lonHoe coBnazeHue ¢ BEPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JTOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTACTCS BEPHBIM,
€CJIM YCTAaHOBJICHBI BCE COOTBETCTBUS (TIO3HMIIMHM M3 OJHOTO CTOJIOIa BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lonHoe coBnaaeHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3apaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJBLHOCTH CUUTACTCS
BEpHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTeNbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKHU WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOrO THIIA C Pa3BEePHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHUIO M ToNHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orleHUBaeTcs B 3 0asuia, eciu JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET NMPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKU \ OTBET HENMPABUIIBLHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PaObOT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpylONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJSI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTEeCTAIllMi 00yJaroIuXcs
['VAIL

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




11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauYEHWE JICKIIMOHHOTO MaTepuajlia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JOKEHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUH B
paMKax JUCHHUIUIMHBI HE B TOM, YTOOBI TOJYYHUTHh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHUH
GyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JTOCTM)KCHUH Hay4HOUW MBICIH. B ydeOHOM mporiecce JICKIUs BBITIOJHSIET METOJA0JI0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOW 00JIacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IeIbHOE MPEJCTaBICHWE O IAWCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUITMHAMMU.

IInapupyeMble pe3yJabTaThl IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEpHaa;

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSTEIHHON pabOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHUA HAYKH W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJMy4YeHHE TOYHOTO NOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAlIoOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU MPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa Opea0oCTaBICHHM JEKIIMOHHOI0 MaTepHaia:

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

11.2. Meronnueckne ykazaHus Ui OOYYaIOUIMXCS MO TMPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0OYArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS TT0JT PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIErOCs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH 10 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUK TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

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

— obecrniedeHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBHUIAyaTbHOU (HOpM
00ydeHwusI.

TpeOoBaHNs K IPOBEACHUIO TPAKTUUECKUX 3aHATHI




3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON paldOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTHUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM IPOrPAMMBL.

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

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUNA TPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.I.
Kosanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosukoa, 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. Korimukos, W.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

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

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKON paboTre

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

Ha mumynonom nucme NOIXKHBI OBITH yKa3aHbl: Ha3BaHUE NHUCLUUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW paboThl, GaMwins W WHUIHMAIL TpernoaaBarelns, (GamMuius W HHULUAIBI
CTYJEHTa, HOMEp ero yueOHOM! IpyMIIbI U JaTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKaTh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAaKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600b1 10 IpoieIaHHOM paboTe JOHKHEI COJePKATh OCHOBHBIC PEe3yIbTATHI IO paboTe.

TpeGoBanus k 0hOPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TuTynbHBINA TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtauu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NPHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

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

11.3. Meronuueckue ykazaHMs JUIs OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOpHBIX paboT OOy4yaromMHCsA [OJDKeH YIIyOuTh H
3aKpenuTh 3HAHMA, NMPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAIMOHHOW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHBIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHsS] JUCHMIUIMHBI, OIpeNeIsieMOil y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIlUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUIUHBL



— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3aLUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucruminie Dusuka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIabOpaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PACIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType U
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE Bce TOCOOMS, BRITyCKaeMbIe KadeIpoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSTUTHCS, YTO CTYACHT MOHIMMAET:

- Kakwue sBIICHUS OH OyJeT HaOMI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1oMyck K paboTe oTMeYaeTcs MpernoaBaTesieM B xKypHaie.

B mpomecce BbImonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
naboparopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWiIng U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpubOOpa, paboumii auManasoH, IeHa
JIEJICHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TAOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHNE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTHb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTb JIydYllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M TOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.



Crpykrypa u hopma oTyera 0 1abopaTopHOil paboTe

OT4eT AOKEH CONIEPKaTh CIEIYIOIINE Pa3aeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM palOTHI, OTTyHa €€ CledyeT
MEePEenrcaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHAIBLHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpUBOAWUTH BHELIHETO BHJIA MPHUOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCTUTh U3MEPUTENbHBIE TPUOOPHI B TAOIHIIE
TEXHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmybl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UccienyeMblX BeauduH. CreBa B (hopMyse JOKHO CTOSITh TO, YTO
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 BBIYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNBTaTOB U3MEPEHUI B TOM pa3zielie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KakI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

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

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBae€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuun
aBTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BA)KHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B 1M00OM cilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
IIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CeTKU. V3MepeHHbIe Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUusA. OKOIO OJHOW WM HECKOJIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OkxoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYXK/IEHUE, BBIBOBI.




B »sTOoM pazgene oTueTa HYXKHO TOIBECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U C KAKUMH ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus mpoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYXHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CACIATh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynooHee.

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUECHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
ABJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHnusi puBEJIeHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanuss u BoaHbl. Monekymsipraas ¢usuka. JlabopaTopHbrit
npaktukym // N.. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /I.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. JlaBpoBckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBposckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YueoHo-meromnueckoe mnocodoue // E.H. Kormmkos, H0.A.

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

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

11.4. Meronuyeckue yka3aHus i 00yJaromuXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHI.

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON pPabOThl, 00YJaIOUIHIICS BBITOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0e3 ero HenocpeACcTBEHHOIO
YYaCTHS.



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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs (Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHWU M CHUCTEMATH3aLUHM NPUOOpETAacMbIX 3HAHWN, 00ECHeuMBaeT BBICOKHMA
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HaMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1o TUCIUILINHE;

— METOJUYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HON (hopMe 0O0ydeHus).

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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCITUTUTAHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHoMY rpaduky. Cpoku
KOHTPOJIBHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XkaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHUSA,
NPeIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONmpHsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJ OLEHKY B Oajuiax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIHLHOTO
BBITMIOJTHEHUS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYJIbTAIUSIX.

Pe3ynbrarhl TeKylIero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW MJif
POMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B teuenue cemectpa s nomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% mabopaTOpHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTUPOBAaHUE B cHcTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HmXe
OLIEHKU «y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTallMOHHYIO
OLIEHKY BBIIIIE «YIOBJIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

[IpomexxyTounass  arrectanusi  OOydyaroIIMXCsl — HpeAycCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OICHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3yUYeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B



NepuoJl SK3aMECHAIMOHHOW CECCMM W 3aBepIlaeTcs] aTTECTAIlMOHHOW OIICHKOW «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

B teuenue cemectpa cTyAeHTYy HE0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux paboT, BBIOJIHUTH TECTUPOBAaHUA B cpeae LMS He Huke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAalUU SIBJISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIMCs
TEKYILEro KOHTPOJIS yCIIEBaEMOCTH.

Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuu
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIBbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS. K PEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIA YpPOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJeTBOPUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHbBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCsS HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHbliiy. Komnerenuuu He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepedeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHu30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM HEM Hadala CecCHU ObUIM CIAaHbl M 3allUIIEHBl Bce Ja0OpaTOpHBIE
pabotbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu moaroToBke K cecCHM CleAyeT BeChb 00bEM
paboThl pacnpenessaTh paBHOMEPHO O JIHSAM, OTBEACHHBIM JJIsl IOJTOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJIHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaromUXCs IO 00pa30oBaTeIbHBIM MPOTrPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
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IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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