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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocTH 27.03.02
«YTpaBleHHe KauecTBOM» HampaBieHHocTH «lludpoBoe KkadecTBO U NPOEKTUPOBAHHE
npoaykiuny. Jlucuunnnna peanusyetcs kadenpoit «Ne3y.

JlucuuiuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUH:

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 110 AUCIUTUIMHE «PYCCKUINY.



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 mpyooemKkocma OUCUUNIUHDL, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu




Ayoumopnuie 3auamus, BCEro 4yac. 204 68 68 68
B TOM YHCJIE:
nexumu (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 67 4
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3., OK3. 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
Pasnen 1. Mexanuka 11 8 7 19
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 20
Hroro B cemectpe: 34 17 17 58
Cemectp 2
Paznen 4. DnexrpuyecTBo 11 7 8 22
Pa3nen 5. Margetusm 11 8 6 22
Pasnen 6. Ontuka 12 2 3 23
Hroro B cemectpe: 34 17 17 67
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 1
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 1
Paznen 9. ®uszuka atToMHOrO sizipa 12 3 7 2
Hroro B cemectpe: 34 17 17 4
Utoro | 102 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. JlabopaTopHbIE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne
rJI\/?i HaunmenoBanue mabopaTopHbIx paboT prﬂ?:;fj;oc“’ Hf?g;:g:;:}f;? I;[ fclfiﬁ
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 00OPOTHBIN MasTHUKA 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3TYX€E 3 3
Cemectp 2
6 | OmnpenencHUEe TEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 OmnpeneneHne TOPU3OHTAITLHOM 3 5
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yeiabHOro 3apsija dJ€KTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7
12 |  Buemmnuit porosddexr 3 7
13 | HM3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpepaenenue 3HEPTHH 0 — YACTHII 1O 3 9
nmpo0ery B BO3ayxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh
B CAMOCTOSTETbHOf paBoThi Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
qac qac qac qac
1 2 3 4 5




W3ydeHne TeopeTHueCcKOro MaTepuaia 43 19 23 1
nuctuiiuabl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY) 43 20 22 !
[ToaroroBka Kk MpOMEKYTOUHOM 43 19 2 )
arrectauuu (ITA)

Bcero: 129 58 67 4

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEIILHON PabOThI 00YUaAIOMIUXCS TTO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-MEeTOAMYECKNE MaTepHallbl s CaMOCTOSATEIBbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W AJIEKTPOHHBIX YYCOHBIX U3aHUN

Komiuectso
SK3EMILTSIPOB B
UI%E“;E% ec bubnmorpaduueckas ccpuika 61/1?5;?;:“
AIIEKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocobue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHHI : yueOHoe nocobue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, Y. E. BonHoBbIe npoiiecchl.

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.

E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.

https://znanium.com/catalog/ | Upomos, 1. E. ®duznka Mmakpocucrtem.
product/1093057 OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. UponoB. — 8-e uzn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 210 c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoxnos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3x. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, . E. 3amaun o oOmieit pusuke :
product/1984908 yaeOHnoe nmocodue jyist By30B / U. E. Upomaos.




- 14-e u3a. - Mockaa : JlJabopatopust 3HaHHIH,
2021.-434c.

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

42380

Cagenbes, U. B. Kypc o6meit ¢pusuku:
yueOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3g., crep. - CaHKT-
[etepOypr: Jlans, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

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

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®dusuka TBEpAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

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

15197

Crpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 kH. Knura 1:
Mexanuka: yueOHHK /17151 6akanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aiis 6akanaBpoB/ b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3aaTenbcTBoO
FOpaiit, 2019. - 441 c.

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

Kann, K. b. Kypc o6meit ¢puzuku : yuebHOE
nocodue / K. b. Kaau. — Mocksa : KYPC :
HNHO®OPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

Cazonos, A. b. Snepnas pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. u pom. - Mocksa : M3gatenscTBo
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215

CazonoB, A. b. fnepnas ¢puzuka u
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J01. -
Mockga : M3narensctBo FOpaiit, 2020. - 98
c.

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHI cetn «HTepHeT»

Ilepeuenn

npuBesieH B Tabnuue 9.

3JIEKTPOHHBIX
TEJIEKOMMYHUKAIMOHHON CETH

00pa3oBaTEeNbHBIX
«HTEpHETY,

pecypcoB

nH(pOpPMAIMOHHO-

HEOOXOIUMBIX [UISI OCBOCHHUS OUCIAILIMHBI




Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIHOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hosas Haykay. Paznen
buzmka
https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH

dbu3udecKkux HaykK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMuu HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPHITOES
o0Opa3oBaHHE»

https:/fizikaguap.ru/ O06pasoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAIT

8. IlepeueHb MH(OOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYSHHUSI

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

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

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muiel2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

Ne HavmeHoBaHUE COCTaBHOW YacTH Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 YyeOHast ayIuTOpUs AJIs 3aHATUN JTEKIIMOHHOTO THIIA, 196135, r. Cankr-
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, [letepOypr, yi.
TPYNIOBBIX U MHANBUYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNH. aynuropust Ne31-046
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHUUECKHIE




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB sl PU3HUECKUX
U3MepeHuil (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)

VY4eOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUHN, TPYNIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalre ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku 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 ayuTOPHS IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH T10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpakmus miockux BoiH, 4./ [udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-06




— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius minockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

6 | YueOHas ayauTopus Ui IPAKTUYECKUX 3aHATUH, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUTIA, [TerepOypr, yiu.
IPYNIOBBIX M MHAUBUIYAIBHBIX KOHCYIBTALUM, TEKYIIErO lacremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. OueHouHble cpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOU aTtTecTranuu [lepedeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
DK3aMeHAaIlMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OILEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl S-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadimie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

| Ouenxa KOMIICTCHIN | XapakTepucTuka chopMUpOBAHHBIX KOMIETEHIUIH




S5-OayuipHas IKana
— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;
— YBEpPEHHO, JIOTHYHO, [TOCIIEJIOBATEIFHO U TPAMOTHO €T0 M3JIaraer,
COTIHO — ONMHUpasiCh Ha 3HAHUS OCHOBHON W JOTOJIHHUTEIHHOU JIATEPATYPHI,
GATTCHOY TECHO MPUBS3HIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOM
NEeSTEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClielMaIN3UPOBAHHBIX OHATHUH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
0 CYIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPhI;
«xopomon — He JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTUYECKOH JEeSATEIbHOCTHIO
«BAYTCHO)
HaTIPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX HOHSITUM.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMUpasch HAa 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMUOKN M HETOYHOCTH;
«y/IOBJIETBOPUTEITHHOY .
GaUTeHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPHUMEHEHUU 3HAHUMN
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTUYHO BJIAJICET CHCTEMOH CeMaTn3uPOBAHHBIX MTOHSITHIA.
— oOyyaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  IpHU
«HEYIOBJIICTBOPUTEIIHLHOY .
«HE 3AUICHOY paccMoTpeHuH mpo0IeM B KOHKPETHOM HAIIPaBJICHUU; 3
— UCTIBITHIBAET TPYAHOCTH B MPAKTHUYECKOM MPUMEHEHUH 3HAHMUIA;,
— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He (OPMYIUPYET BBIBOJOB M 000OIIEHHUH.

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIIK-1.3.1

2 JlaiiTe onpeneneHre MaTepuaIbHOU TOYKH. OIIK-1.3.1
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHT€HLUAIBHBIM YCKOPEHUEM

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

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimoBas OIK-13.1
CKOPOCTb U YIJIOBOE YCKOPEHHE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIy. OIIK-1.3.1
[Ipoananu3upyiTe OTAWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OIK-1.Y 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MaTtepuaiabHoi Touku U ATT.

7 [TokaxkuTe CBSI3b MEXKAYy JHMHEHHOW W yriioBod ckopocThio | OINK-1.V.1




MaTepUAIbHON TOYKHU.

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela II0
M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2%t + 0,5%7 (m). Kaxoii

8 o . OIIK-1.V.1
OyTh TMPOWAET TeIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe
IIPUMEHEHNE 3aKOHOB, UCIOJb3YEMBbIX JUUISl PEIICHHUS 3aJa4H.

9 Cdopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLUI H3MEPEHUS BEIMYMHBI CUJIbI, OCHOBaHHBIA Ha OIK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHaA, 3aBHCHUT OIK-13.1
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUA NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-1.V¥.1
Hsrorona.

Kamenb nexut Ha 1HE cocyza, MOJHOCTBIO NOTpyKEHHBIN B Boay. Kak

13 W3MEHHTCS CHIIA JABICHMS KaMHs HA JIHO, ECIM CBEPXY HAMMTb | . 1y
KepoCcHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

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

OueHute 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuUMU. OOocHyiiTe,

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

YMEHBIIUTH B JIBa pa3a.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKON BETMYHUHEI. OIIK-1.3.1

17 Chopmynupyiite, mnpu KakhX YyCIOBUSAX BBINOJHSAETCS 3aKOH OIMK-13.1
COXPAHEHHUs UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BeInYrHa Ha3biBaeTcsi MOoMeHTOM cuitbl. | OINIK-1.3.1
CpaBHUTE 3alIUCH OCHOBHOTO 3aKOHA AUHAMUKH JJIS1 TOCTYIMATEIBHOIO

19 U BpamarenbHoro ABwxkeHus. Haiinure B3ammocBsizu mexay stumu | OIIK-1.V.1
3aKOHaMH.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BEITUYNHBI. OIIK-1.3.1

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

23 OOBbscHHUTE, TOYEMYy LIEHTPOCTPEMUTENbHAS CHIa MPH BPAIICHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaObOTHI. T
Uccnenyiite paboTy CHIIBI, €CITK TEJNO Maccoi m = 1 KT moj aeicTBuemM

24 HEKOTOPOM CHJIBI K3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX JJISi PpEIICHUs o
3a/1a4nl.

25 OOBscHUTE, B YeM COCTOUT pa3IMyUe MEXIy KOHCEPBAaTUBHBIMH U OIK-1.Y 1
HEKOHCEPBATUBHBIMU CHJIAMHU.

Kakoit kopabibp JBWXKETCS MEIJICHHEE — HarpyXXeHHbIM HIu

26 HEHArPY)KEHHBI — 1Tpu oxmHakoBoi Mommoctu  asurarens? | OIIK-1.V.1
OO6ocHyliTE CBOW OTBET.

27 Jlaiite onpeneneHne NOTeHIMaIbHON dHeprun. OT 4ero OHa 3aBUCUT? OIIK-1.3.1

78 OO0mbscHuTeE, kaK pa6(3Ta KOHCEPBATUBHOM CHJIBI CBs3aHa C OIK-13.1
MOTEHIMAJIbHOMN SHEPrUeH.

29 Chopmynupyiite 3aKOH COXpaHEHHsS MEXaHWYECKOW DHEpIuu. OIK-13.1
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHM S YJHEPTUU.

30 Han tonkuii crepkeHb Maccod m = 120 v u mgmuuoit [ = 50 cwm, OMK-1.Y 1

CIOCOOHBIN BpamaThbCsi OTHOCUTEIHHO OCH, MPOXOIIICH uepe3 ero




cepenuny. Paccuwmraiite
YKa3aHHOM OCH.

€ro MOMCHT HHEPHUKU OTHOCHUTCIIBHO

[Tokaxkute Ha mpuUMepe TOHKOro cTepkHs nauHon 20 cM u maccou 30
I, Kak npumeHnserca teopema lllreliHepa 11 pacdyera MOMEHTa

31 OIIK-1.V¥.1
WHEpPLUU TeJl PU MEPEHOCE OCU BPAILLCHUS C CEPEIUHBI CTEPXKHS Ha
OJIMH U3 €ro KOHIIOB.

32 HazoBute Qopmyny, mo KOTOpoW BBIYUCIAETCS MOMEHT HMITYJIbCa OIK-13.1
abCOJIIOTHO TBEPJOTO Tea.

Kak BbluncnsieTcsi KUHETHYECKash SHEprusi BpalleHHs aOCOIIOTHO

33 tBepaoro tena? CpaBHute ¢ Gopmynoil 1 kunetnueckoir sHepruu | OIIK-1.V.1
MIOCTYIATEIBHOIO IBUKECHHUS.

Chopmynupyiite aBa  mocTynata TEOPUHM  OTHOCHUTEIIbHOCTH

34 o . OIIK-1.3.1
OWHIITENHA.

CnpasemyiuBa 1M B cnenuanbHoil Teopun oTHocutTenbHocTH (CTO)

35 KIaccudeckasi (popMyna sl KHHETHUYecKO# sHepruu E = m*V?/2? OIK-1.Y 1
Ecnu HeT, TO Kak pAacCUMUTHIBACTCA KUHETUYECKas DHEpPrus Tena o
cornaco CTO?

Onpenenure, Kak M3MEHHUTCS NEpUOA KOlIeOaHUM MPYKHUHHOTO

36 MasiTHUKa TpU YBEIMYEHUH €ro Macchl B 2 paza, a »kectkoctu | OIIK-1.V.1
IPYXHHBI — B § pas.

37 Kak cBs3aHa sHEprus TapMOHMUYECKUX KOJIEOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1
CrnenaiiTe BBIBOA IO BONPOCY: Kak OyIeT HU3MEHSITHCS XOI
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX JHEH IO

38 CPaBHEHUIO C XOJOAHBIMU 3UMHHUMU JHSIMH, €CiiM 4ackl ycraHoBieHsl | OINK-1.V.1
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOJIHEL. OIIK-1.3.1

40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMU M  TMOINEPEUHBIMU OIK-1.V 1
MEXAHUYECKUMHU BOJIHAMM.

41 3anummuTe ypaBHEHHE OEryIeil BOJHEI. OIIK-1.3.1

42 HazoBure, uemy paBHa cpeHsisi 00beMHast INIOTHOCTH dHepruu BosHbl. | OIIK-1.3.1
Hcrounuk 3ByKa U MPUEMHUK JBHUXKYTCS IPYI OTHOCUTEIBHO APYyra co
CKOPOCTSAIMHU Uyen M Dpp COOTBETCTBEHHO. CKOPOCTH 3BYyKa B CpPEIE

43 paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE OIK-1.Y 1
OTHOCHUTEJIbHOE U3MEHEHHUE YacTOThI 3ByKa 3a cueT 3¢ dexra Jlomnepa.

HNcTouyHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
m/c, v,y = 60 Mm/C.

44 Cdopmynupyiite npunimn [ roirexca. OIIK-1.3.1

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.1

46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosyer BonHOW. IIpuBenure OMK-1.Y 1
IIPUMEP CTOSTYEH BOJIHBI.

47 Ha3oBure ocHOBHBIE TapaMeTphl COCTOSHUS, KOTOPBIMU OIHCHIBAETCS OIMK-13.1
TEPMOJIMHAMUYECKAs] CUCTEMA.

Ha oxny wamry BecoB mocTtaBWiM ONIOIe ¢ ropsyeld BOJOW, a Ha

48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanurcsa ju ¢ tedeHueMm | OIIK-1.V.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO Iasa. OIIK-1.3.1

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y JKECTKOH JIBYXaTOMHOM OIK-13.1
MoJieKyJibl. C KaKUMU JBUYKEHUSIMU OHU CBSI3aHbI?

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

52 Onenute, 4yBCTBUTEIBHOCTh Kakoro tepmomerpa Bbimie — prytHoro | OIIK-1.V.1




WJIM CIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?

I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1
53 o0seMm c V| =4 M no V, = 12 M [TokaxuTe, KaKk pacCUUTHIBACTCA
paboTa rasa B TakoM Ipoliecce, U HallIuTe ee BEINYHHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHs] TEMIepaTyphl Ta3a mpu OIK-1.Y 1
ero OblcTpoM paciiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAacsIHUCTOM >KUIKOCTH TMONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-1.Y 1
OO6s3aTenbHO M 3Ta IUIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHylTE CBOW OTBET.
Ornenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nmap OJWHAKOBOM Macchl MNpu OaHOM Hu ToMl ke Temneparype? | OIIK-1.V.1
O6ochyiite Bam oTBer.
Cemectp 2
58 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHre TOYEYHOTO 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOpOJa MpH MOJHOM ob0opote anekrpoHa | OITK-1.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb OIMK-13.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxkue BeniecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU pa3HOCTH moTeHuuanoB mexay | OIIK-1.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, Kakol €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 IUIACTHHBI TLIOMa6i0 0.2 M2, KOTOpBIE pasneineHsl cioeM napaduna (¢ | OIMK-1.VY.1
=2.5) Tommuuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa € KBaJpaTHbIMU IUIACTMHAMM, eciau u3 3tux miactud | OIIK-1.Y.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkocTH 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocTh, | OIIK-1.V.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
73 Kaxk u3mMeHuTcs conpoTuBlieHHE POBOAA, €CJIU €r0 IJTUHA YBEIHUUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnn 3 kKOM mpu OIK-1.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioi 60 MA. T
75 Jalite onpeneneHue MarHUTHOW MHYKLIHH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH brno-Capapa-Jlamaca. OIIK-1.3.1




PaccuuraiiTe, ueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE

78 OIIK-1.VY.1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunrailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA

& CepAeYHUK ¢ mpoHuaeMocTrio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuioi 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpoWJa, HeoOxomumyio, yToObl | OIIK-1.V.1

80 Mpy CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
uMmeno Benuuuny 1 mTo.
Onpenenure, Kakol 3apsi[ HECET 3JIEeMEHTapHas 4JacTuua, eciu oHa, | OIIK-1.V.1

81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ncnbiTeiBaeT pevictBue cuibl Jlopenna Benmuunoit 0.16 mH.
OueHuTe CUTYalUIO: B MAarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU

82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarsest ux tpaekropuu, v | OINK-1.V.1
€CJIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Benuununy 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE

34 BBIHOCSAT M3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM OIK-1.V 1
10 cMm HaxoguTcss B MarHUTHOM none ¢ uHaykuuedr 50 mTn. Otser
3anuimmTe B MB.

85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1

86 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1

87 UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE WHAYKTUBHOCTBIO

88 . . OIIK-1.VY.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.

%9 [Ipennoxure cmoco® u3MEpeHHsS BEIWYMHBI MATrHUTHOW SHEPTUH, OIK-1.Y 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.

90 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI

91 HaMpsHKEHHOCTU  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, TIe CBET IBUKETCS OBICTpee — B anmMase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuarorcst ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpefax?
OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIByX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpelbl

94 paBeH 2.4. Bo3MOXHO Jii, 4TOOBI OTpaKeHHBIN U nipenoMieHHbli aydn | OINMK-1.V.1
ObUIM TMEpPHeHAUKYISIpHBI Opyr npyry? Ecnu nma, omnpenenute
MoKa3aTesb MPEJTOMIICHHs BTOPOH Cpefbl.

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

9% Onummure, B 4eM pasjinuue MEXKILY F€OMETPUYECKON M ONTHUYECKOM OIK-1.V 1
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.
[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU

97 OKpacKHd y TOHKHMX IUICHOK (pasjiuToe Ha MOBEPXHOCTH BOAbI Macio, | OIIK-1.V.1
MBUIbHBIE MTY3BIPH U T.I1.).

08 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OIK-13.1
HAOJIOACHUS JUCTICPCHH.

99 [Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO OMK-1.Y 1

HaOroaTh Ha JU(PaKIMOHHOM pemeTke, ecnu oHa wumeer 500




MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JTMHOW BOHBI 500
HM.

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM

100 OIIK-1.3.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?
[ImockomoApU30BaHHBIM CBET TMaJaeT Ha aHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh HOJSpU3alMu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO OMK-1.V 1
aHanuzatopa. Bo ckoibKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIlK-1.3.1
Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIUBAHUS

103 JaMIlbl, €ciau YABOUTH ee Temmeparypy? OOochyiire Bam otser, | OIIK-1.V.1
onupasch Ha 3akoH Ctedana-bonbiimMana.
Pacnonokure crenyronye CHeKTpadbHbIe KIACChl 3BE3J B MOPSAIKE
BO3pacTaHus aOCONIIOTHOW TEMIIepaTyphl:
A — Oenble 3Be315I,

104 | O~ wenmere, OIK-1.V.1
M — kpacHble,
O —romyoOnie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHUsS! aOCOIIOTHO YEPHOTO Tela.
OO0bsICHUTE OJY4EHHYIO 3aKOHOMEPHOCTh U3MEHEHUS 1[BETA.

105 OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tejla C IMOMOIIbIO OIK-1.Y 1
ONITUYECKOTO MUPOMETPA.

106 Urto HaspiBaeTcst BHENTHUM (HoTOodPdekTomM? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OIMK-1.3.1
MoskeT 1 BUIUMOE U3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

108 MeTajuia, paboTa BeIXxoga KoToporo pasHa 3.5 3B? O6Gocuyiite cBoii | OIIK-1.V.1
OTBeET.

109 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO OTIK-13.1
U3ITyYEHUS.

110 OO0®bscHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJIHBI. OIK-13.1
OO06ocHyliTe Balll OTBET.
®oToH ¢ anuHOM BoJHBI A = 97,04 mM paccesics Ha HEMOJBH)KHOM
anekTpoHe mon yrioMm 6 = 90°. Ilpemnoxure crnocod ompeaeneHus

11 OTHOCUTEJIbHOTO  W3MEHEHHUs  JUIMHBI  BOJHBI  (GOTOHA  MIpH OIK-1.Y 1
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast 1nuHa
BOJIHBI paBHa 2,426 M.

112 Onuiure, 9YTO MPECTaBIACT COOOM aTOM B paMKax Mojenu ToMcoHa. OINK-13.1
Kakue ocHOBHBIE HETOCTATKU TAHHOM Mo ? o
ATOM BOJIOpO/Ia HaXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIIMHBI

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

114 B uem coctout runoresa ae bpoitnsa? OIIK-1.3.1
OObsicHUTE, TpU KaKUX YCIOBHUAX MHUKPOUYACTHIBI IPOSIBISIOT

115 BOJIHOBbIE cBoMcTBa. IlpuBenute mnpumepsl, mnoareepxaarouue | OINK-1.3.1
BOJIHOBBIE CBOICTBA YaCTHII.
Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU

116 MomnajJlaHi B BOpoTa MmMpHHON 7 M, ecnu macca msada 400 r., a | OIIK-1.V.1
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

117 KaxoB ¢hu3uvecknii CMbICT BOJTHOBOM (yHKIIUN? OIIK-1.3.1




118

B uem oriamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

119

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

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

V.

OIIK-1.V.1

120

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

OIIK-1.V.1

121

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

OIIK-1.V.1

122

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

OIIK-1.V.1

123

Onenure 1O TOPSAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusi KOTOPOTO XapaKTEpPHU3YyeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.V.1

124

MukpouacTuua 3amnepra B O4HOMEPHON NOTEHIUAIBHOU AME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
gucioM n = 1. I[lokaxwure, KaKk ONpenenuTbh KOOPAUHATBHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

OIIK-1.V.1

125

KakuM MokeT OBITh CHUH YacTHL, KOTOPHIE OIMCBIBAIOTCS
cratuctukoi @epmu-Jlupaka? [IpuBeaure npuMepsl TaKUX YaCTHII.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHU.

OIIK-1.Y.1

128

[Ipennoxute  TeopeTndeckoe OOOCHOBaHHWE, KaK  H3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €clii B HETro BHEAPHUTH
HeOOoJIbIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAMUS — 3.

OIIK-1.V.1

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer O TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabuiabHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyudeHue.

OIIK-1.V.1

131

Yemy paBHa MOJISIpHas TEIUIOEMKOCTh TBEPAOrO Tejla, COTJIACHO
KJIacCUYeCKoU Teopun tertoeMkoctu iononra u [1tu?

OIIK-1.3.1

132

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

OIIK-1.V.1

133

Kakass wacrtuma HaseBaercs QoHoHOM?  Kakum
pacrpeesieHueM OMUChIBAIOTCS ()OHOHBI?

KBaHTOBBIM

OIIK-1.3.1

Bormpocsr (3amaun) nis 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera

Ne i/t

[Tepedyens BonpocoB (3amav) muis 3aueta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBICHBI B Tabnuie 17.
Ta6muia 17 — [lepederp TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

[lepeuenr TeM nas KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI




No /i1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHMS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHbIil EpedeHb BOMPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

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

1) [Ipsimas nuHuA

2) JIunus ¢ meperudbom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-1.V.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX q)H?:H‘I@CKI/IX BCJIIMYHUH UMECT
CAUHUIY UBMCPCHUA, COBITAAI0IIYIO C e IMHUIICH HU3MCPCHUS CHIIBI?

1) Umnynbse

2) Yckopenue

3) Bec

4) YrnoBas CKOpOCTh

OIIK-1.3.1

[Ipoananu3upyiite, Kakoil OTBET SABJISETCA MPABWIBHBIM Ha BOIPOC:
«HUeMy paBHa CyMMa BHYTPEHHUX CHJI, NEUCTBYIOIIUX MEXKIY TElaMU
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?»

1) VI3MeHeHnto SHEPTUU CUCTEMBI

2) Hyaro

3) VI3MeHeHHI0 UMITYJIbca CUCTEMBI
4) YCKOpEHHIO LIEHTPa MacC CUCTEMBI

OIIK-1.V.1

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa 4YacTHIL
Maccamu m; = 4my U ¢ KUHETHYeCKUMU 3Heprusimu T, = 6T,. Yactuna
C Maccou m; ABUTAJIaCh BIPABO, @ YaCTULA C MACCOM 7, HaBCTpeuyy
YacTHIIE C MAacCol m;.

1) YacTuirel OyayT ABUTATHCS BIIPABO

2) Enunas yacTuua 0yaeT ABUraThCs BJIEBO

3) YacTuirsl OyayT HOKOUTCS

4) Yactuipl OyayT IBUTaTHCS B IPOTHUBOMOJIOKHBIE CTOPOHBI

OIIK-1.V.1

Yto mpom30iieT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO IHJIWHIpPA
OTHOCUTEIIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOW OCBHIO
CUMMETPHH, €CITH IWIWHIP CIUTIOIIUTD B JIUCK?

1) He usmenurcs

2) YBeauuunTcs

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.V.1

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO

OIIK-1.3.1




JABHKXCHUA.

)M = J*o
2)e=M/J
3) M = L*e2

4) L = r*p*sina

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

7 1) J=m**/12 OIIK-1.3.1
2) I =m**/2
3) I =m**/3
4)J= m*r
Brei6epute ¢dpasy, COOTBETCTBYIONIYIO TepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. .. »
8 1) ®@axkr cymiecTBOBaHHS a0COIIOTHOTO JIBIKEHUS OIIK-1.3.1
2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA
3) ®dakT CyIiecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETA
4) ®axT cymecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | anmumes
Vkaxure, B Kakux eguHunax B cucremMe CH uzmepsiercs cuna:
1) kr*m/c
9 N H OIIK-1.3.1
3) kr¥um?
4) m/c?
PaccunTaiiTe BemMunMHy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHHE KOTOPOI ONMCBHIBAETCS ypaBHEHUEM X = 3c0s(2f—
/4) cm
10 1) 12 m/c? OIIK-1.V.1
2) 3 m/c?
3) 7 m/c?
4) 9 m/c?
Bri6epute dopmyny, onpenessitoniyr0 BeJIMUnHy (a3oBOM CKOPOCTH
BOJIHBI.
11 1) v=o0*k OIIK-1.3.1
2)v=k*v
3)v=k*A
Hv=0o/k
Paccumraiite, uyemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO
3aMKHYTOU TpaekTopuu (1o Toukam 1,2,3 u 1).
12 1) 3aBUCHT OT YOBIIIN MOTEHITMAIBHOMN SHEPTUN OIIK-1.3.1
2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBua nyaio
4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.
13 Kakas u3 mepednicieHHBIX (PU3MUECKUX BEITUYUH UMEET Pa3MEPHOCTh OIMK-13.1

(kr*m)/c*?




1) MomMmeHT cuiibl
2) MoMeHT uHepuuu

3) MoMeHT umIryibca
4) Cuna

Korna tanreHumanpbHOE€ YCKOpPEHHE paBHO HYJIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM OIIK-1.3.1
2) PaBHOMEpHBIM IPSIMOIMHENHBIM
3) PaBHOYCKOpEHHBIM MIPSIMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM
Bri6epute mpaBuibHBIM OTBET. Kak WM3MEHSETCS MOIyJb CKOPOCTH
IpU MPSIMOJUHEHHOM JIBHJKEHHH, €CIM 3aBHCHUMOCTb MPOMIEHHOTrO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ + t°2
15 1) V6bisaer OIIK-1.VY.1
2) IIpoxonut 4epe3 MUHUMYM
3) Bo3pacraert
4) OcTtaéTcst MOCTOSTHHBIM
Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOUKH?
1) J=m*P/3
16 2) J = m*P/12 OIIK-1.3.1
3) I =2%m*1*/5
4)J= m*¥
Kak cooTHOCSTCS MOMEHTHI MHEpUMU JOHMcKa 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
Haiigute oTHOIIEHHE pON3BeIeHHBIX padoT (A/A;,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSTHUS MTOKOS JO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.
18 N1 OIIK-1.V.1
2)3
3)4
4)5
Kakoii y4€HbI co3mall CHEeUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?
19 1) Tanmeit OIIK-1.3.1
2) DHHIITEIH
3) Jlopenn
4) bop
20 Bribepure ypaBHEHUE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI. OIMK-13.1




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)

21

[Ipoananu3upyiite, Npy KakKOM YCIOBHM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAOMICH CHJITBI)?

1) ® >> 0
2) o> w0
3) o= ol
4) 0 << 0

OIIK-1.3.1

22

Bribepure, kakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICMCTBUEM CHJIbI HA TEJIO COTJIaCHO BTOpOMY 3akoHy HrroToHa?

1) MonspHas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPIIHI

OIIK-1.3.1

23

Bribepure, B Kakoi cucTeMe Tell MOJIHBIH MOMEHT UMITYJIbCa OCTAETCS
IIOCTOSTHHBIM.

1) 3amknyTO#M

2) He3amkHyTOM, rie cyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYJIIO
3) HezaMKkHYTOI, I/iIe CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA

4) HezamkHyTOM

OIIK-1.3.1

24

VYkaxure, paboTa Kakoil W3 MEPEUMCIICHHBIX CHWJI paBHA HYIIO TpU
3aMKHYTOM TPAacKTOPUU IBHKEHUS TeEIIA.

1) Bsizkoro TpeHust

2) Cunsl TpeHUs KaueHUS

3) Tarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEIMUYMHA YCKOPEHHs CBOOOJHOTrO MAJECHUS g HAa BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paaumycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOM 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

[Ipoananusupyiite, KakK HU3MEHUTCS epuon Kosie0aHuit
MaTEeMaTU4YeCKOro MassTHHUKA, €CIIU JUIMHY €ro MojJBeca YBEJIWYUThb B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasa?

1) YBeanunrtest B 3 pasa
2) YBenuuurcs B 4 pasza

3) YMeHbpmMTCA B 2 pasza
4) Ymenb1uTcs B 4 pasza

OIIK-1.V.1

27

Uto mpou3oiAET cCo CpemaHeil dHEpPruel MOCTYyNaTEIbHOIO IBUKEHUS

OIIK-1.V.1




OJTHOW MOJIEKYJIbI Ta3a, €cliid 00beM HEKOTOPOil MacChl MEalbHOTO
ra3a u300apruuecKku yMeHbInuiIcs B 2 paza?

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

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONIEH CUTYalluH: JBa
pa3IMYHBIX HUACAIBHBIX Ta3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType U 3aHUMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxuMaroTCs aauabaTHIecKu 0 YMEHbIIICHHs 00beMa B 2
pas3a.

1) I'a3bl Harpeauch OAMHAKOBO

2) OnHoaTOMHBIN HarpeJcs 00JbIIIe
3) JIByxaTOMHBIH Harpescs OombIie

4) I"a3pl BOOOIIIE HE HATPEIUCH

OIIK-1.V.1

Cemectp 2

29

VYkaxwure sSBICHUE, KOTOPOE UIMEHYETCsl MHTepepeHIIel BOTH?

1) OruGanue BOJTHAMU MPENSTCTBUMA

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

3) OTkJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHHUs NPU NMEPEXOE U3 OAHOU CPEAbI B IPYTYIO

4) 3aBUCUMOCTD (ha30BON CKOPOCTH OT JJIMHBI BOJIHEI

OIIK-1.3.1

30

[Ipoananu3upyiiTe, KaKUM IOJDKEH OBITH YTOJl MaJCHHS CBETOBOTO
JTy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajaromm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

31

OueHuTe 3IEKTPOEMKOCTh MIIIOCKOTO BO3YIIIHOT'O KOHIEHCATOpa, €Cln
paccTosiHue MEXIy ero oOKIaJKkaMy yBEIHMYHTh B 9 pa3, a 001acTh
MEXy OOKJIaIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (& = 81)?

1) YMenbmutes B 4 pa3
2) YBenuuurcs B 4 pasza
3) YBeamuutcs B 9 pa3
4) Yeennuurcs B 12 pa3

OIIK-1.V.1

32

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

1) IIpoBogHUKM

2) [lonynpoBOIHUKH
3) Imatuna

4) JIn31eKTPUKH

OIIK-1.3.1

33

Kax HaITpaBJICHEI CHJIOBBIC JIMHHUH HaIpsiPKCHHOCTHU
OJICKTPOCTATUYCCKOT'O IIOJIA, CO3JAHHOTO TOYCYHBIM OTPHULATCIBHBIM

OIIK-1.3.1




3apsiiom?

1) 3akpy4urBarOTCA BOKPYT 3apsiia

2) K 3apsay

3) 3aKkpy4HMBaIOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKe

4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU

B kakux emuHumax B cucreme CH  wu3sMmepsiercs mMOTEHIMAN
3JIEKTPUYECKOTO MOJIs?

34 1) A/m OIIK-1.3.1
2) B/m
3)B
4) A*m?
MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
0OJIBIIIE AIIEMEHTAPHOTO 3apsiaa?
35 1) Moxer OIIK-1.3.1
2) Her, He MosKeT
3) MoeTt, HO TOIBKO €CIIH 3apsii OTPULIATEIbHBIN
4) MoseT, HO TOJIBKO €CJIH 3apsi]] MOJ0KUTEIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloTreHuanbHOW HHEPrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) PaGore cuia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJIBHOI0 3apsja U3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS
4) Kunetnueckoi sHeprun MpoOHOTO TOYSYHOTO SAUMHUIHOTO 3apsaa B
NAHHOU TOYKE MOJIA
Hanumure popmyny 3akona Oma B nud depenmansHoii popme:
HR=U/I
37 2) R = Q/IPAt OIIK-1.3.1
3)j=c¢'E
4)R =P/l
OueHuTe ONTUYECKYIO JJIMHY yTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU
paccTosiHuE MEXKAYy ABYMs TOYKaMHU IPO3PAvYHOM IUAIEKTPUYECKOMN
cpensl S =4 M. [lokaszarens npenomienus cpenpl n = 1.5. OnTuueckas
JUTMHA MyTU L U3 0HOM TOYKH B APYTyIO COCTABUT. ..
38 OIIK-1.VY.1
I)5wm
2)6m
3)7Twm
4H1lm
Kak  Ha3piBaeTCsi  BeMMUYMHA  HANPSOKEHHOCTH — MOJS,  €CIH
39 HaMarHUW4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U OIMK-13.1

HAIpPs’KCHHOCTD I10JIA HalipaBJICHA MMPOTHUBOIIOJIOKHO I10JIFO,
BBI3BABHICMY HaMarHnJuBaHue?




1) T'ucrepesncom

2) KoopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

40

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

1) Oxpy>XKHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-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

YCTaHOBUTE COOTBETCTBHE MEXKIY MATEpUaIOM IIPOBOJHUKA U €0
JNEKTPOIPOBOAHOCTBIO:

Matepuan DIeKTponpoBoHOCTH (o, 1/(OM-cMm)
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

OHGHI/ITG, KaK COOTHOCATCA YTJIbI TaACHUA O U OTPAXCHUSA (p CBETA.

)a>>o0o
2)a>¢
Joa=9¢
4Ha<o

OIIK-1.3.1

44

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

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

4) 1/16

OIIK-1.V.1

45

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

1) KorepentHOCTh

2) Indpaknus

3) Ionapuzanus

4) KopnycKyIsspHO-BOJHOBOM JTyaji3M

OIIK-1.3.1




[Ipoananu3upyiite, d4YeMy paBeH TMEpPHOJl  PEIICTKH, KOraa
TuQpakinoHHas perierka coaepkut 200 MTprUXoB Ha MIJUTUMETP.

46 1) 100 Mxm OIIK-1.V.1
2) 500 MM
3) 200 Mxm
4) 5 MKM
[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpH HHTEpPepeHInU
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOr€pEeHTHBIX NCTOYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).
47 1) 41 OIIK-1.V¥.1
2) 3*1
31
4) 0
Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.
48 1) TTorenuuman OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
OueHute, KaK 3aBUCHUT AJIEKTPUUECKasi IPOBOJUMOCTh MPOBOAHUKA OT
MPWIOKEHHON K HEMY pPa3HOCTH MOTEHLIUAJIOB.
49 1) Ilpsimo nponopoHaIBHO OIIK-1.V¥.1
2) IIponopuMOHaNbHO CTENEHHU OT PA3HOCTH NOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Ouenure, Kak WU3MEHUTCS cuiia AIEKTPOCTATUUECKOTO
B3aUMOJICMCTBUS [IBYX TOYEYHBIX 3apsioB, €CIUM OAWH U3 HHX
YMEHBUIUTh B 4 pa3a, a pacCTOSHUE MEXAY HUMU YMEHBIIUTH B 2
paza?
50 OIIK-1.VY.1
1) Ymensmurcs B 8 pas
2) YMmensmuTcs B 2 pasza
3) Ymenpmured B 16 pa3
4) He usamennrcs
UTo U3 MEepeurcIeHHOrO SIBISETCS OCOOCHHOCTBHIO CHIJIOBBIX JHUHUI
MarHUTHOTO T0JIsA?
1) CuioBbIe THHUM MAaTHUTHOI'O T0JISI BCera 3aMKHYThIe
2) MarHuTHble CHJIOBBIE JIMHHUM HAUYMHAIOTCA HAa MAarHUTHBIX H
o1 3aKaHYMBAIOTCS HA 3JIEKTPUUYECKUX 3apsAsIax OIIK-1.3.1
3) MarHuTHble CWJIOBbIE JIMHUM HAYUHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiIax
4) MarHuTHble CWJIOBBIC JIMHUM HAYMHAIOTCA M 3aKaHYMBAIOTCS Ha
AIEKTPUUECKUX 3apsiaax
5> CnenaiiTe BBIBOJ, KaKOH T€OMETpUYECKON (HUTYpOH MOKHO OIHUCATh OMK-1.V 1

TPACKTOPUIO JBW)KCHMS 3apsyKCHHOM YacCTULbI, JABUTAKOLICHCS IOJ




HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW MHYKIIHH.

1) Oxpy>XHOCTB
2) [Tapabomna

3) 'umep6omna
4) Cnupaisb

Ouenute creneHp mnosspuszauuu P cBera, eciid CBET MpelCTaBiseT
co0Ol CMech eCTECTBEHHOI'O CBETa C IUIOCKOMOJSPU30BAHHBIM.
MHTEeHCUBHOCTh  TOJISIPU3OBAHHOTO  CBeTa B Jydye  paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.

53 OIIK-1.V.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb MPEIOMIICHUS BEIECTBA, €CIH CKOPOCTh
CBETa MpHU TNeEepexoie Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymenbmmiach Ha 20%.
54 )12 OIIK-1.V.1
2) 1.25
3)0.2
4)2.2
PaccuuraiiTe yrom MexIy ONTHYECKMMM OCSIMU TOJspU3aTopa H
aHanu3aropa. llpu NpPOXOXKAECHUM CKPEUIEHHBIX MOJsIpU3aTOpa U
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.
55 1) 60° OIIK-1.VY.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH
Ha OCH JUIMHHOTO COJIEHOHWJA, €CJIM TOK B HEM YBEJIWYUTH B 4 pasa, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBeauuurcs B 2 pa3a OIK-1.Y.1
2) Yeenuuures B 9 pas
3) YmensbmmuTcs B 9 pas
4) YmenbmuTes B 3 pasza
Cemectp 3
VYkaxxute, Kakoe TeJo sBIseTcs a0COMIOTHO YEPHBIM TEJIOM.
1) lHoromaer Bce majgawilee HA HEro U3JIyYeHHe
57 2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue OIIK-1.3.1
3) M3nyyaeT B pEHTT€HOBCKOM JIMAra30He
4) N3znydaeT B BUIMMOM JTHAIIa30HE
VY Kakoro u3 Tes oTpaxkaTeiabHast CHOCOOHOCTh OJIM3Ka K HYIIO?
58 OIIK-1.3.1

1) IIpo3paunoro
2) 3epKaJIbHOTO




3) MaroBoro
4) YepHoro

Onenure, BO CKOJBKO pa3 yBEJINYMIIACh YHEPreTHUECKasi CBETUMOCTb
abcomoTHO yepHoro Tena 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) ®opmyna Depmu-/Iupaxa OHK-1.3.1
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [laanka
4) ®opmyna Panes-/xunca
Kaxkoe uznydenue sBiseTCsi paBHOBECHBIM ?

61 1) Anbda-, 6eta-, raMMa-u3ITydeHUS OIMK-13.1
2) TenjioBoe U3JIy4eHHE o
3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE
VYKaxxute 3aKkoH, KOTOPBIM OmpeaesseT TMOJOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aJaHHOM
a0COJIIOTHOU TeMITepaType.

62 1) 3akon Credana-bonpmana OTK-1.3.1
2) llepBblii 3ax0oH Buna
3) 3akon Kupxroda
4) 3akon Masoca
VYxkaxure GopmyIty, ONpeaessSIoIy0 SJHEPTUI0 CBETOBOTO KBAHTA!
1) E = (m*c*)/2

63 2) E = h*c OIIK-1.3.1
3) E=h*A
4) E = h*v =h¥*\/c
[Ipoananmu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HACBILEHUS NPHU
doTtoaddekre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJaroIIETro
CBETa MOCTOSIHHOW JJIMHBI BOJTHEI.

64 OIIK-1.V.1
1) Ymenbmaercs
2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEINIUBACTCS
3) CHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS
4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCS
[Ipoananu3upyiiTe, 4YTO MNPOU3OMUAET C KHUHETUYECKOM JHEPrUEH
(GOTORNEKTPOHOB, €CiaM, HE MEHSAsS YacTOThl MAJalollero CBETa,

65 YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pa3a? OIIK-1.V.1

1) Ymensmmrcs B 2 pasza




2) YBenuuutcs B 4 paza
3) He usmennTcst
4) YBenuuutcs B 2 paza

Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) ais
KaToJa, W3TOTOBJICHHOTO W3 BoJb(pama TtommmuHor 2 M. Karton
HOKPHIT clloeM okcuaa Oapus. PaboTa BbeIXOJa 3IIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosiarast [Inanka — h = 6.6%107*
Jlx*c. 3apsi anekrpona — e = 1.6%10™"° K.

66 OIIK-1.V.1
1) 3.2%10" I'n
2)4.8%¥10"° I'y
3) 4.8%10" I'y
4)4.8*10" I'y
Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaTo/1a U3 KaJIMUs OT YacTOTHI MaJaroliero ceera’?
67 1) IIpsimo ponoOpIHMOHATBHO YACTOTE OIIK-1.3.1
2) IIponopuHoOHaNbHO YCKOPSIIOLIEMY HAIPSIKEHUIO
3) IlponopuMOHAIBHO KBAAPATY YaCTOTHI
4) He 3aBHCHT OT YacTOThI
[Ipoananuzupyiite, Oymer sm HaOmomarbcss (HoOTodPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa 00Jy4yaTb CBETOM C JAJIMHON BOJHBI 600 HM?
PaboTa BeIxoza 27eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.
1) ®oTtoad ekt Bo3MOKEH, €ClIM KaTo HarpeTh 10 TeMnepaTypsl 347
68 K OIK-1.V.1
2) He O0yaer
3) ®otodadpdeKkT BO3MONKEH, €CIU JIOMOJHUTEIHLHO TMPUIOKUTh K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIMAJIOB BEIMYMHON HE
MeHee | B
4) ®otorhdHeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5
Onenure, OT KakKUX BEJIMYUH 3aBHCUT CHJIa CBETOBOIO JABJICHHS C
KBAHTOBOW TOYKH 3PCHHUS:
A) Yucna (OoTOHOB B CBETOBOM ITyUKE;
b) Dnepruu dortona;
B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.
69 OIIK-1.V.1
Ortser:
1)A,B
2)A,b,B
3)5,B
4) A, b
[Tpoananu3upyiite, B Kakux OO0JIaCTAX CHEKTpa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agpdexra Komnrona.
70 1) Bunumslii quana3on OIIK-1.V.1
2) Pagnonuamnason
3) TepareprLoBblil fuanazoH
4) PeHTreHOBCKHI 1MaNa30H U TaMMa-u3JIyyeHue
7 CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPsHKEHUS, OMK-1.V 1

pY KOTOPOM TIOJTHOCTBIO MpeKpaniaercsi GOTOTOK. Y CIOBHE: SHEPTHUs




dboToHoB paBHa 6.5 5B, a (orokaron M3roToBIEH W3 JIUTHA, padoTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

72

Ouenure, BO CKOJIBKO pa3 JaBl€eHHE CBeTa, MaJarouiero
NEPIECHIUKYIAPHO HJCAIBbHO 3€pKalIbHONM TOBEPXHOCTH, OOJIbIIE
JABJICHUsI CBETa, MAJAIOUIEro MNEPHEHAMKYISPHO HACATbHO YEepHOM
MOBEPXHOCTH.

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

OIIK-1.V.1

73

Kakum 06pazom umnysabsc (OTOHA CBSI3aH C JITMHOW BOJTHBI?

1) UMnynibe npsiMo IpONOPLIMOHAJIEH AJINHE BOJIHBI

2) Nmnynbe npsiMO IPONIOPLIMOHAJIEH KBAIpaTy JAJIUHBI BOJIHbI

3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH VIMHE BOJTHBI

4) mnynbc npsMO NMPONOPLUOHAIEH KOPHIO KBaJPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii o0nacTu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oToHa UMEeeT MUHUMAIbHOE 3HaUCHHE?

1) NadpakpacHoe uziyyeHue
2) TeparepiioBoe U3y4eHHE
3) PeHTreHoBckoe U3Iy4eHHe
4) PaguousiryueHue

OIIK-1.3.1

75

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

1) UHTEHCHBHOCTH CBeTa He 3aBHCHUT OT IUJIOTHOCTH IOTOKA
(¢oToHOB M MX IHEPTUU

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

3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMa, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPrUun

4) i yacTULBl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UIMITYJIbC

OIIK-1.V.1

76

VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI MEPBOTo nocryinara bopa.

1) YTBep:kaeHue 0 CyleCTBOBAHUM CTAIMOHAPHBIX COCTOSIHW, B
KOTOPBIX 2TOM He M3JIy4aeT U He NMOIJIOIIAeT JHePIruu

2) Pa3HoCTh AHEPruil 1ByX CTAllMOHAPHBIX COCTOSIHMM paBHA 3HEPIHU
M3JTy4aeMOro MM MOIJIOIIAaeMOro KBaHTa CBETA

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

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

OIIK-1.3.1




77

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

1) IMorjiomarh ¥ U3Jay4aTh JHUIIb HEKOTOPbIH JUCKPETHBI HA00p
3HAYEHUH JHEPIruu

2) W3ny4yaTh ¥ OTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUIl SHEpruH, JuOO
J00YIO TTOPIMIO SHEPTUH

4) Uznyyatp m00yi0 TOPHMIO DJHEPTUH, a MOMJIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUH

OIIK-1.3.1

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYYCHUSA OTHOCATCA IMCPCXOAbl U3
cepun baimpmepa B atome Boopona.

1) TernmoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue

4) Bugumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiite, KaKk M3MEHWIACh SHEPrus aroMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.

1) YBemuuunace Ha 4.86 5B
2) YMenbmujiachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B

OIIK-1.V.1

80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemien Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W TMpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

1) 0,4 5B
2) 1,9 5B
3) 1,2 5B
4)2,2 5B

OIIK-1.V.1

81

Vkaxure, B U€M 3aKiI04aeTCs runoresa e bpous:

1) JItoOble MHMKpOYACTHIBI Hapsily C KOPHYCKYJISIPHBIMH
00/121210T BOJTHOBLIMHU CBOHCTBAMHU

2) ATOM He MOXET cojiep)KaTh Ooee ABYX IEKTPOHOB, HAXOAALINXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAeseMbIX
HaOOpPOM YeThIpeX KBAHTOBBIX YHCET

3) ONHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOYACTHULIBI

4) DHeprusi HUCIyCKaeTcs W TIOTJIOIIACTCSl HE HEMpephIBHO, a
OTJIEJIbHBIMU KBaHTaMU

OIIK-1.3.1

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MukpouyacTuibl MOTYT NPOSIBJISTH BOJJHOBbIE CBOMCTBA
2) DNIeKTpOMarHUTHBIC BOJTHBI MMEIOT CBOMCTBA YaCTHII
3) V kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

OIIK-1.3.1




4) Slnpo aTroma COCTOUT U3 KBapKOB

Paccunraiite nqiuHy BosHBI e bpoilnist miis 35eKkTpoHa, L[B31/11>Kymerocx
co ckopocThio 3.6 km/c. Macca snektpoHa m, = 9,1%10™" kr, 3apsa
anextpoHa qe = —1,6%107"° K.

83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKaXkuTe KOJMYECTBO 3HAUYEHUH, KOTOpPhIE MOXET MPUHUMATh
MarHUTHOE KBAaHTOBOE YHCJIO M MPH JaHHOM 3HAYEHUU OPOUTAIHHOTO
KBaHTOBOTO uucia [?
84 H2l+1 OIIK-1.3.1
2)3l+1
3)I-1;
4)1
VYkaxwure, 4TO ONpeeNseT IIIaBHOe KBAHTOBOE YHCIIO N.
1) DHepreTrnyeckne ypoBHH JIEKTPOHA B aTOMe
’5 2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME OIK-13.1
3) [Ipoeknuio OpOWTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha e
3aJJaHHOE HaIPaBJICHHUE
4) BennunHy MOMEHTa  HMMIyJbca  JJIGKTpOHA B 3aJaHHOM
HaIPaBJICHUU
VYkaxwure, 4To OnpenenseT MarHUTHOE KBAHTOBOE YMCIIO M.
1) OpOutanbHbI MEXaHUYECKU MOMEHT JJICKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS JICKTPOHA B aTOME OIIK-1.3.1
3) BeinuMHy MOMEHTa MMIYJbCa JJIeKTPOHA B 3aJaHHOM
HaNpaBJIeHUHU
4) DHepreTUuecKue ypOBHH 3JEKTPOHA B aTOME
B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPrHH aToMa
BO BHEIIHEM 3JIEKTPUYECKOM T0J1e?
87 1) Ditnreitna u ne Xaaca OIIK-1.3.1
2) lTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JUHUM B CHEKTpE KOMOWHAIIMOHHOTO paccesHus ¢
4acTOTaMH, MEHBIIIUMU YaCTOTHI MaIalolIero ceeTa?
88 1) OpaHxeBBIMU CITYTHUKAMHU OIIK-1.3.1
2) AHTHUCTOKCOBBIMU CIIlyTHUKAMHU
3) CTOKCOBBIMHU CIIyTHUKAMU
4) AHTaroHMCTUYECKUMU CIIYTHUKAaMU
[TosicauTe (hpU3MIECKUN CMBICIT BOJTHOBOU (DYHKITHH.
89 1) BonHoBas pyHKIIHS MPOMOPIIMOHAIbHA YHEPTHUH YaCTHIIBI OIIK-1.3.1

2) llpousBeneHne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSAATHOCTH




00HapY:KeHUS YACTHIbI.

3) BonHoBass ¢yHKIMS 00paTHO MPONOPLMOHANIbHA JJIMHE BOJIHBI JI€
bpoiins

4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.

Bribepure BEPHYIO (opMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

90 | DAE*At=h OIIK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At=h
VYkaxure, Kakue 4acTULbI ABISAIOTCS (PepMHOHAMHU.
1) DnexTpuuecku 3apsyKEHHbIE YaCTULIBI.
ol 2) DNeKTpUYECKH HEUTpaJIbHbIE YaCTULIBI. OIIK-1.3.1
3) Bce yacTunsbl ¢ NoJayneabiM CIIMHOM.
4) DnexTpu4ecKH 3apsKEHHBIE YaCTHIIBI C LEJIBIM CIIMHOM.
Kak Ha3pBaeTcst TBEpaoe€ Te€IO, y KOTOPOIO BaJieHTHas 30HA
HOJTHOCTBIO 3aI0JIHEHA, 30Ha MPOBOANMOCTU — MOJIHOCTBIO CBOOO/IHA,
a IIMpUHA 3aIpPELIECHHON 30HBI BEJIMKA [0 CPAaBHEHUIO C DHEPrUEH
TEIJIOBOTO IBWKECHUA?
92 OIIK-1.3.1
1) IIpoBoaHMK
2) ImdaekTpuk
3) IlonynpoBoIHUK
4) IlpuMecHBIH MOJIYIPOBOIHUK
Kakyto pazmepHocTh nmeet nocrosiuias [lnanka B cucteme CHU?
*
93 g 'gic/cc OTTK-13.1
3) x/m
4) 1x/>B
Kaxas BHecucTeMHas €JMHUIIA UCTIOIb3YETCS ISl M3MEPEHUS SHEPTUU
MUKPOYACTHIL?
94 1)3B OIIK-1.3.1
2) A
3) kKan
4) spr
Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIBl U BPEMEHH NpeObIBaHHUSA €€ B
COCTOSTHUM C TaHHOM dYHEpruei?
95 OIIK-1.V.1

1) DHeprust npsiMO MPONOPLHUOHAIBHA BPEMEHU

2) DHeprusi 0OpaTHO MPOMOPIIUOHATBHA BPEMEHH

3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJJHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOM TOYHOCTBIO




4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIle
HeompeaeIeHHOCTh BpeMeHU

B xome w3MepeHHs ¢ JIOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJIbca dMeKTpoHa. OOBsICHUTE, UTO
u3 9TOro Clenyer, PYKOBOJICTBYSICh COOTHOIIEHUSIMHU
HeomnpeaeneHHoctel [ elizenOepra.

1) BpemMss %W3HM M DHEPrusl HIIEKTPOHA MMEIOT CYIIECTBEHHYIO

96 OIIK-1.VY.1
HEOTpeeNIeHHOCTh
2) KoopauHaTra X 23JIeKTPOHA He MOKeT ObITh OIpeaejeHa ¢
BbICOKOH TOYHOCTBHIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4) y- U Z-COCTaBJISIONIME HMITYJIbCAa DJJIEKTPOHA HMEIOT CTPOTO
orpezieNIieHHOE 3HaUeHUE
Kak Ha3biBaeTcsl cOCTOSITHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruu?
97 1) Bo30OyxaeHHOE COCTOsSIHIE OIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOsTHUE
B uewm 3akmouaercst TyHHeNbHBIH 3 dexT?
1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
NePUOANYECKOM MOTEHIHAe
2) B xopmycKynspHOM MOBEICHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS
98 IIPU MIPOXO0KACHUH €r0 Uepe3 Y3KO€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoXJaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KoOrja JHePrusi 4YacTUIbI MeHbIIEe BBICOTHI 3TOr0
O0apbepa
Kakne moaBWKHBIE YacTUIBl WM  KBa3WYaCTUIBl  SBIISIOTCS
HOCHUTEJISIMU 3apsijia B OJYIPOBOJHUKAX?
99 1) Onekrponsl OIIK-1.3.1
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Nonsl
B pesynbrare paguoakTUBHOIO pacraja 3apsj sjpa yBEIUUWICS Ha
+2e. IlpoaHanu3upyiTe CHUTYyallMI0O M OMNPEACIHUTE, KAKOro THIa
MpeBpalleHKe MPOU30LUIO B YKa3aHHOM Cllydae.
100 1) lisa p-pacnana OIIK-1.V.1
2) a-pacmaf
3) y-pacnan
4) K-3axBart
Bomnpock! 151 TpoBEPKHA OCTATOYHBIX 3HAHUHN
101 | Ilpouumaiime mexcm, 6vibepume NPABUILHLIL OMEem U 3aANUUIUME OIIK-1




apzcymernniol, 060CH06bl6'a}01/b;u€ 6bl50p omeema.
YKa)KI/ITe, 4YTO M3 NCPCUYHUCIICHHOIO HC ABJIACTCA CTPOTMM YCIIOBUCM
JJIs1 KOTEPEHTHOCTHU CBECTOBBIX BOJIH.

1) OnMHAKOBOCTH aMILIUTY/T
2) IMocTosiHCTBO pa3HOCTH (a3
3) PaBencTBO AJIMH BOJTH

4) PaBeHCTBO 4acTOT

Oteer: 1) OMMHAKOBOCTH AMILIUTY/, OCKOJIBKY sl YCTOMYHMBOM
HHTep(EePEeHUMOHHOH KAaPTHHbI He00XO0AUMbI PABEHCTBO JIHH
BOJIH (2, CJ1eI0BATEIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

Hpoqumaﬂme mekcm, 6bz6epume npaesuiibHole eapuarnivl omeema u
sanuwiume apcymeHmal, 0606’H08b1661}0u/[u€ 8bl60p omeema.

YKa)KI/ITe, KaKHue€ U3 NMEPCUYUCIICHHBIX HUXKEC Ha60pOB TPEX KBAHTOBBIX
YUCCII B aTOMC ABJIAIOTCA JOITYCTUMBIMH.

102 Dn=1,1=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, NOCKOJIbKY IVIABHOE KBAHTOBOE YHMCJIO 7 HE MOXKET
HMeTh HYJeBOe 3HAYeHHe.
Ilpouumavime mexcm u ycmanosume coomeemcmeue. K kasxxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:
YCTaHOBHTE COOTBETCTBHE MEXKAY XapakTEepoM JBIDKEHUS U
JICUCTBYIOIIEH HA TEJIO CHIIOM.
103
JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) LlenTpocTpemMuTenpHas
2) PaBHoyckopennoe npsimonuuaeitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito
OtsBet: 1-B, 2-b, 3-A
Ilpouumatime mexkcm u  ycmaHogume  NOC1E008AMENbHOCHIb.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacrnionokure nepeyrcieHHbIe HUKE TeJla B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa HWHEpIUU. Macchl M XapaKTepHbIE pa3Mepbl Tel CUYUTATh
OJINHAKOBBIMHU.
104 | %
A) lap
b) Tonkoe koab110
B) Hunuuap
OtBer: ABB
Ilpouumaiime mexcm u 3anuwiume pazeepHymvili. 0OOCHOBAHHbBII
omeem:
105

OOBbscHUTE, KaK U3MEHHUTCS CHJIa TOKa 4epe3 MPOBOAHHUK, €CIU TPHU
HEM3MEHHOM Pa3HOCTH NOTEHLUAJIOB HA €ro KOHIAX U IOCTOSHHOM




TOJIIIUHE IMTPOBOAHUKA YBCIIUYUTHL €ro JJINHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro0
CONPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.

Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
YyeThIpex NpeAJ0KeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIBHO
yKazaHa mudpa u NpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHHMBaeTcs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUJIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apT'yMEHTBI, CIIOJIb3yeMbIe MPHU BbIOOpE
orBeToB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OILICHHMBAaeTCs 1 Oamiom, eciid JOMyIICHBI
OIMOKY WJIK OTBET OTCYTCTBYeT — 0 6ayioB.

3) 3agaHuMe 3aKpbITOr0 THUIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBUS (MO3MIMHM M3 OJHOTIO CTOJIOI[A BEPHO COIOCTABJIEHBI C
MO3UIUSMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6amioB

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

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

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIAEISIIOIIME  MPOLEAYPbl  OLIEHWBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOUHOE, CHCTEMHOE,
rIyOoOKoe W SICHOE W3TOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUH B
paMKax JUCHHUIUIMHBI HE B TOM, YTOOBI TOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHUH
dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHMIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JTOCTM)KCHUH HaydHOUW MBICTH. B ydeOHOM mporiecce JICKIUs BBITIOIHSET METOJA0J0THYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— 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 |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSTEIHHOW pabOTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TOJbl;

— HAYYHUTHCS METOAMYECKH 0o0pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJIy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIIalIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepualia MPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATUK 110 JUCLUHUIIIIMHE.

CrpyKTypa NpeaocTaBieHus JeKIHOHHOTO MaTepraa:

— JIGKITUH corjacHo pasnenaM (tabin.3) u temam (Tadm.4).

11.2. Meronuyeckue yka3zaHus Uil OOYYAIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10J] PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIEroCs SBISETCS MPUBUTHE 00YJIAOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTHU M0 U3y4aeMOW TUCIUTIIIMHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAAMH W METOAUKAMH HW3Y4YCHHS KOHKPETHOM Yy4eOHOM
JTMCIUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMUi;

— obecrniedeHHEe PaIMOHAIBHOTO COYETAaHUsI KOJUICKTUBHOW W WHAMBHUAyaTbHOU (HOpM
00yJeHwusI.

TpeOoBaHUs K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3aaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM MPOrPaMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpPCE U B BHUJIE
pazbopa BOMpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuasa.




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

1. Mexanuka. Konebanuss u BosHbl. Tepmommnamuka. COopuuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosuxosa, B.K. Ilpununko, E.B.
PytrkoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.

2. DnextpuuectBo. Marnerusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II1. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / 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 IPAKTHIECKOU paboTre

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

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE AHUCUMUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW padoThl, GaMwins W WHUIHMAIB TpernoaaBarens, (GamMuius W HHULUATBI
CTYJE€HTa, HOMEp ero yueOHOM! IPYMIIbI U J1aTa 3alIUThl paOOTHI.

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

Bu1600b1 10 IpoieIaHHON paboTe JOHKHEI COJePKATh OCHOBHBIC PE3yIbTATHI IO paboTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

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

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

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

11.3. Meronnueckue ykazaHMs JUIs OOYYalOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboOT OOyyaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOW
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIuvIeHHe, pa3BUTHE U JAeTaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabli CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrurinie Dusnka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOUHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAHHOW JHTEpaType u
00s13aTeNBLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BBIITyCKaeMbIe Kadeapoii.

BoemonusaTe paboTy CTYIEHTY pa3peluaeTcsi, JUIIb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSIUTHCS, YTO CTYACHT TOHUMACT:

- Kakwue sBIICHUS OH OyJeT HaOMI0AaTh U UCCIIEJIOBATD;

- Kakas LieJIb IIepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- KaK CJIeyeT MPOBOAUTH HKCIIEPUMEHT.

[Tomy4yeHHbIH JoIycK K paboTe 0TMEYaeTcs MpernoaaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0KHO ObITh OTPAXKEHO: TOYHOE MOJTHOE HAa3BaHHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM IocoOueM; (amuuivs, WHUIIAAIIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWing U WHUIHUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpubOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu m0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHOM WIIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM HE JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHIIE 3aHSATHUS HA4YUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
Jqr00bIe BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHMS U 10 IOJYyYCHHBIM pe3yibTaTaMm. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M TOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.

Crpykrypa u hopma oTuera 0 1abopaTopHOMt padboTe

OTueT MOHKEH COACPIKATh CIEAYIOIINE Pa3IeITb:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWM J1a0OPATOPHON palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.




2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpHUBOAWUTH BHELIHETO BHJA MPHOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BeauduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM M3BECTHO. Bee mpuBencHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox opmyn ¥ mpomMeKyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHUI B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

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

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEJICTaBJICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosimeM mnocoOuu
aBTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BAXKHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IIPOHYMEpPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CceTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOYKU, U
MPOBOAUTCS COenuHsIomas ux JuHUusA. OKOIO OAHOW WM HECKOIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOoMaeT
peub HUXKeE).

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

B sToM pa3gene oryeTa HY)XKHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HaNucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTebHO HYXXHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.



Ecimu u3BectHO TaGJ'II/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGSB&TGJIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBbI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIK HECOBIACHUH.

B cIy4dac, Koraa MCEXKIAY CpaBHUBACMBIMH BCJIIMYWHAMU HMCIOTCA HCIOOIIYCTUMBIC
pacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EBIO0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

TuTynbHBIN TUCT OTUYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpPMATHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CMHCKA UCTOYHUKOB CTYACHTAM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMNX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

Mexanuka. Konebanust u Boiubl. MonekynspHas ¢usuka. Jlabopatopuslii npaktukym // U..
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Mpununko, FO.H. apes, b.®. [Hudpun. CIIGI'YAIIL, 2014. 132 c.

DnekTpuyecTBo U MarHetusM. Jlaboparopueiii mpaktukym // A.B. Konbsutenios, E.H. Kotnukos,
H.IT. JlaBpoBckas, FO.A. HoBukosa, B.K. [Ipununko, I'.B. Tepemenko. CITIOI'YAIL 2021. 103 c.
BonnoBass onrtuka. Jlabopatopuwiii mpaktukym //E.H. Kotmuko, W.II. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tporun. CIIGI'YAIL 2013. 68 c.

Bonnosas ontuka. YueoHo-Metoaudeckoe mocooue // E.H. Kornukos, FO.A. HoBukosa, I'.B.
Tepemenko. CIIGI'YAIL 2019. 118 c.

KsanToBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
KoBanenko, A.B. Kombuibiio, E.H. Kornukos, WU.I1. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIGI'YAIL 2021. 90 c.

11.4. Meronnueckue yka3aHus i 00yJaromuXcs MO MPOXOXKICHUIO CaMOCTOSTEIbHON
paboTEHL.

B Xone BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMK NMPUOOpEeTaeMbIX 3HaHUM, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IIOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.



MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

—  METOJMYECKHE YKa3aHHS IO BBIMOJTHCHHIO KOHTPOJBHBIX PAdOT (11 00YyJarOIIUXCs
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 MPOXOXKJICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

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

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUH U CPOKU MOJBENIEHUS UTOTOB OTOOpakatoTcsi B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOJHUTh BCE KOHTPOJBHBICE MEPONPUSTHUS,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBIseT OauIbHBIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC Ha JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00ydarouuxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOJIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJl OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIIPHUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIEiicsl B cllydyae MpPOIyCKa OO0yYaromuMcs
3aHATHI 0€3 YBaXHUTEIBHONW MPHYMHBI, OTKa3a, OOyYaromerocs OT OTBETOB HaA 3aHATHUSX,
HEYJOBJIIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocs Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOKET OCYIIECTBIATHCS Ha
WHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTaThl TEKyIIero KOHTPOJS YCIIEBAEMOCTH OOYYAIOIIUXCS CIYXKAT OCHOBOW IS
MIPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JOIycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOXO0IUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUIECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHimoHHOro oOydeHust ['VAII https://Ims.guap.ru He HmXe
OIICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3TI0KEHHOTO CTYACHT, MpU
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMH, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIII€ «yIOBIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsi 00YYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUYHOM
aTTECTaIUU.

[IpomexyrouHas  artectauus  OOydYalOIIUXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0y4YeHMs Mo auciuiuimHe. OHa BKIIOYAET B
cebst:

— D9K3aMeH — ¢opma OICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
M3YYEHHUs BCEHW MUCHUIUIMHBI WIN €€ YacTH, HaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAKTHUYECKUX 3a]ad. OJK3aMeH, KakK IpaBuiO, MPOBOAUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEpPIIACTCS aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

B Teuenue cemectpa cryaeHty HeoOxoauMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBiIeTBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3I0OKEHHOTO, CTYACHT, IPU YCIEITHOM
MPOXOXKACHUM TPOMEXKYTOUHOW aTTectaniid B (opme 3K3aMeHa, HE MOXKET IMOJIY4YHUTh
aTTECTAILMOHHYIO OLIEHKY BBIIIE "XOpomio".



DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJIAETCS YCIEIIHOE IPOX0KICHUE 00y4atOIIMCs
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAaHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHui. JleMoHCTpupyercs
BBICOKHH YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0pomIo»: ypOBEHb OCBOCHHS KOMIIETEHLUHN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYyeTCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYUBOTI'O IMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  copmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUSA
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». Komnerenuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIPpM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacipenessiTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
Ka)X/IbIi JICHb BBIMOJHEHHS pabOoThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllUH
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS IO O0pa30oBaTeIbHBIM MPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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