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AHHOTanus

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

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

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

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

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

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

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

SA3bIK 00y4YEHUS 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 4/ 144 4/ 144 5/ 180
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu




Ayoumopnuie 3auamus, BCEro 4yac. 48 16 16 16
B TOM YHCJIE:

nexumu (JI), (gac) 24 8 8 8

npaktudeckue/cemunapckue 3anarus  (113), 12 4 4 4

(dac)

naboparopusie pabotsl (JIP), (dac) 12 4 4 4

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

HK3aMeH, (4Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amed (3auer, dudd. 3au, | Ik3., JK3. JK3. JK3.
DK3.*%*) OK3.

%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCLIUILIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh ITPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknuu 113 JIP KII CPC
Pa3nenbl, TeMbl IUCHUTIIIMHBI (qac) (C3) | (aac) (wac) | (wac)
Cemectp 1
Paznen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynsapHas ¢puzuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 2
Pa3nen 4. DnexTpuuecTBo 3 2 2 40
Pa3nen 5. Margetusm 3 1 1 40
Paznen 6. Onrtuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 3
Pasnen 7. KBanroBag onruka 3 2 2 52
Pa3nen 8. KBanToBasg MexaHuka 3 1 1 52
Pa3znen 9. ®usuka aToMHOTO sipa 2 1 1 51
Hroro B cemectpe: 8 4 4 155
Utoro 24 12 12 0 393

IIpakThueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIIOJHEHUH
OoOy4JaloImUMHUCS  OMNpEAENCHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiuei
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. Knaccudukanus
aieMEeHTapHbIX yactull. KBapku.

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

Ta6ymia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

N3 Hux No
®opmbl .
No | Tembl mpakTUUECKUX IPAKTHYCCKIX TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeia
/11 3aHSATHN p o (dac) MOJATOTOBKH, | AUCIIHII
3aHATUH
(dac) JIMHBI
Cemectp 1
1 Kunematuka u Penrenue 3anau 2 1
IUHAMAKA
a0COFOTHO TBEPIIOTO
Tena
2 Kunemaruka u Pemenue 3agag 1 2
IUHAMHKA KOJeOaHuI




3 MonekynsapHo- Pemenue 3angau 1 3
KHUHETUYIECKask TEOPHsI
Cemectp 2
4 Hanpspoxkennocts u Pemenue 3agag 2 4
MOTEHIIUAT
AIIEKTPOCTATUYECKOTO
TOJIS
5 Nunyxuus Pemenue 3amau 1 5
MarHUTHOTO TOJIS.
Cuibel B MATHATHBIX
TOJISAX
6 WNuTtepdepennus, Pemienue 3amau 1 6
nudpakmms,
MOJIIPU3AIUs
Cemectp 3
7 Oddext KomnroHa, Pewienue 3amau 2 7
cBoiicTBa (HOTOHOB
8 AToM BogOpoa. Pemienue 3amau 1 8
IToctynatel bopa
9 S nepHbie peakunun Pemenue 3anau 1 9
Bcero 12
4.4. JlaGopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh IIPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIx paboT TpynOEMKOCT®, | MPAKTHUCCKOH | pasieia
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI
Cemectp 1
1 | Mastauk MakcBeria 2 1
2 | MaremaTudeckuii 1 000POTHBIN MasSTHUKH 1 2
3 | OnpeneneHne CKOPOCTH 3BYKa B BO3IYXE 1 3
Cemectp 2
4 | OnpeneneHue IEKTPOEMKOCTH KOHIEHCATOPA 2 4
5 | Onpenenenre ropu30HTaIbLHON 1 5
COCTaBJISIONICH HANPSKEHHOCTH MarHUTHOTO
oISt 3eMiIn
6 | Komsa HeroTona 1 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3Ty4CHUS 2 7
8 | Ompenenenue MOTEHIUAIOB BO30YKIACHUS 1 8
aTOMOB
9 | Onpenenenue 3HEPTUM 0L — YACTHII 1O 1 9
mpo0ery B BO3AyXe
Bcero 12

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOITHEHUE KYPCOBOM PabOThI

Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO




4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0nuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 5
W3ydenne TeopeTuyecKoro Marepuaia 99 30 30 39
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 99 30 30 39
ycneBaemoctu (TKY)
Kontponbsable paboTsl 3a0uHnKoB (KP3) 96 29 29 38
[TonroroBka K MPOMEKYTOUHOM 99 30 30 39
arrecranuu (ITA)
Beero: | 393 119 119 155

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEITLHON PabOThI 00YUAOIIUXCS TIO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepuallbl sl CAaMOCTOSITENIbHOW paboThl O0yJarolmuxcs yKa3zaHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI

[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeeH B TabmuIe 8.
Ta6mmia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

KomuectBo
SK3EMILISIPOB B
UIL{LIEH;?;[F];/ ec bubnuorpaduyeckas ccpuika 61/1?;?;:“
HJIEKTPOHHBIX
IK3EMILTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodbue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Beicmiee oOpazoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

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

https://znanium.com/catalog/
product/1093071

Nponos, 1. E. BoinHOBBIE TPOIIECCHI.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 266 c.

https://znanium.com/catalog/
product/1093057

Hponos, 1. E. ®duzuka makpocucrem.
OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. UponoB. — 8-e u3zn. — Mockaa :




JlaGopatopus 3nanmii, 2020. — 210 c.

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

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

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

Hponos, U. E. KBanToBas dusuka.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
Jlabopatopus 3nanui, 2021. - 261 c.

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

Uponos, U. E. 3agaun mo obmeit pusuke :
yaeOHoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHI,
2021.-434c.

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

42380

Cagenbes, 1. B. Kypc o6meit ¢pusuku:
yueOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHKT-
[etepOypr: Jlanb, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

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

23463

Cagenbes, U. B. Kypc o61meit ¢pusuku:
yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3z., crep. - CaHkT-
[etepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

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

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. II.
Ctpenkos. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 k. 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 o6meit ¢pusuku B 3 kH. Knura 2:
AJIIEKTPOMArHeTU3M, ONTUKA, KBAHTOBAs
¢u3uka: yaeOHUK a5 OakanaBpos / 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 o6mieit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazonoB, A. b. fnepnas ¢usuka : yue6HOE
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
FOpaiit, 2020. - 320 c.

https://urait.ru/bcode/454215

CazonoB, A. b. fnepnas ¢puzuka u




no3umetpust. COOpHUK 3a7ad : yueOHOe
nocob6wue st By30B / A. b. Cazonos, M. A.
Boroponackas. - 2-e u3a., ucnp. 1 101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTn «MHTepHeT», HEOOXOOUMBIX [Jii OCBOCHHS JUCIUILIAHBI
npuBesieH B Tabnuue 9.

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

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3udecKkux HaykK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa 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/ Oo6pasoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAIT

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

Tabmuua 10— Ilepedyens nporpaMMHOT0 00€CTIEYeHHUS

Ne i/t HaumenoBanue

1 MS Windows

2 MS Office

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTENIFHOTO MpOIiecca Mo AUCIUIIIHHE

[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 MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILIECTBIICHUS

00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKOW Oa3bl

Howmep ayguropuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIIA, Ta00PaTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIET0 KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U NHAUBUAYAIbHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTaLlUN.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMS.

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

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

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHOU
uHpopMauy 60JBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI 1O

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




BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Hongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | Yuebnas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anektpoMmaruetTusmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

6 VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOHN aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue.

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

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

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU

00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCoB K 3K3aMEHY;

3amaum;

DK3aMeHAaIMOHHbIE OUJIETHI;




\ TecTsl.

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

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

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

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

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuaj, TPaMOTHO U
110 CyIJ_IeCTBy uisjgaracr €ro, OHI/IpaﬂCB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

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

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

<«XOPOLLIO
«GAuTEHO»

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

— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOH CIeNMaIN3UPOBAHHBIX OHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

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

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

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BBIBOJOB M 000OIIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1
1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIlK-1.3.1
Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1




Teno ABUIXKETCA U3 COCTOSAHUS IMMOKOS C TAHI'CHUIHAJIbHBIM YCKOPCHHUEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM a, = 3 m/c’. Haiimure | OIK-1.Y.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 HazoBute, B kakux enuHuiax uzmepsercs B cuctemMe CU yrmoas OIK-13.1
CKOPOCTbh U YTJIOBO€ YCKOpPEHHUE.

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

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

[lokaxxute CBA3p MEXAYy JIMHEMHOM W  yIJIOBOM  CKOPOCTBIO

7 . OIIK-1.V.1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapakrtep NPSAMOJIMHEWHOTO IBWKEHUS Teja IO

] M3BECTHOMY 3aKOHY ABIDKeHHs x(f) = 10 + 2% + 0,5% (m). Kakoii OMK-1.V 1
NyTh MPOHAET TeNo 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 Chopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEIMYMHBI CUJIbI, OCHOBaHHBIA Ha OIMK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTE, KaK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OIK-13.1
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM AEHUCTBUE TPETHErO 3aKOHA

12 OIIK-1.V.1
Hsrorona.

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

13 W3MEHWTCA CHJIa JABJCHUA KaMHA HA JIHO, €CIM CBEPXY HAIMTL | yop |y g
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.

HazoBute, kakoil wu3 3akoHoB Kemnepa ycranaBnuBaer Qopmy

14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TATOTEHHS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAcCTOSIHHUS Mexay Humu. OOOcHYiiTe,

15 KaK M3MEHUTCA CHJIa B3aMMHOIO TATOTEHUs ABYX Tel, ecnu maccy | OINK-1.V.1
OJIHOTO M3 TE€J YBEJIMYUTHb BABOE, a PACCTOSHUE MEXIY TeIaMH —

YMEHBIIUTH B JiBa pasa.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIeCKO BETMYHUHEI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIK-13.1
COXpaHEeHUsI UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BelInyrHa Ha3biBaeTcsi MOoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHUTE 3alIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpauatenpHoro nswxeHus. Haiinure BzammocBszu mexnay stumu | OINK-1.Y.1
3aKOHAMHU.

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

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

22 Chopmynupyiite, 4TO TaKOE MOLTHOCTh KaK (pU3MUECKasi BEIMYMHA. OIIK-1.3.1

73 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU IO OIK-1.V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

Uccnenyiite paboTy CHIIBI, €CITH TEJNO Maccoi m = 1 KT moj aeicTBueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX JJISi PpEIICHUs o
3aJlauM.

25 OOBsicHUTE, B YeM COCTOUT paziauyue Mexnay KoHcepBatuBHbiMH M | OIIK-1.V.1




HCKOHCCPBATUBHBIMU CHJIAMH.

26

Kakoit kopabmb JaBUXKETCS
HEHArpy»XeHHbII — IIpu
OO6ocHYyliTE CBOW OTBET.

MeIJIcHHee —
OQUHAKOBON  MOIIHOCTH

Harpy>K€HHbI WU
nBurarens’?

OIIK-1.V.1

27

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

OIIK-1.3.1

28

OObsicHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpAaHEHHUS MEXAaHWYECKOW OSHEprum.
[IpuBenuTe NpuMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

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

OIIK-1.V.1

31

[Tokaxxute Ha mpumMepe TOHKOro cTepkHs JuIMHON 20 cm u maccoit 30
r, Kak npuMmenserca Tteopema lllteliHepa nmg pacdera MOMEHTa
MHEPLMU TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

32

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

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYecKas OHCPIUA BpallCHUA aGCOHIOTHO
TBepaoro Tema? CpaBHuTe ¢ (GOPMYION NI KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOI'O IBUKCHUS.

OIIK-1.V.1

34

ChopmynupyiiTe 1Ba  MOCTyJaTa
OWHIITEHHA.

TEOpHUHn OTHOCHUTCIBHOCTHU

OIIK-1.3.1

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
Kaccudeckas (popMyna s KHHETHUecKo# smeprum E = m*1*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKas DSHEpPrus Teia
coriacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak M3MEHUTCS TEpUOA KolIeOaHU MPYKUHHOTO
MassTHUKa IpU YBCIWUYCHHU CTO MACChl B 2 pas3a, a KCECTKOCTHU
MIPY>KMUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

OIIK-1.V.1

38

Cnenaiite BBIBOJ 1O BONpPOCY: Kak OylIeT M3MEHATbCA XOJ
MasTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX >XapKUX JHEH o
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM THSIMH, €CIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.V.1

39

ChopmynupyiiTe onpeeecHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUe OeryIeil BOJIHBL.

OIIK-1.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

OIIK-1.3.1

43

HcToyHuK 3ByKa M MPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoanamu3upyiTe 3amady U ONpEAEIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexra Jlomnepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

OIIK-1.V.1

44

Cdhopmynupyiite npunimn [ roiresca.

OIIK-1.3.1

45

HazoBure onpenenenne nHTepepeHIny BOJIH.

OIIK-1.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs CcTOsUel BomHOW. [IpuBenmre

OIIK-1.Y.1




MIPUMEDP CTOSAYEH BOJIHBI.

HazoBute OoCHOBHBIC napamMeTpbl COCTOSIHNA, KOTOPBIMH OIMUCBIBACTCSA

47 OIIK-1.3.1
TEPMOJMHAMHUYECKAasl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAIe C ropsdeil BOJOW, a Ha
48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcsa qu ¢ tedueHueMm | OIIK-1.V.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS UICATIbHOTO rasa. OIIK-1.3.1
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoOJIeKyJbl. C KaKMMU JBH)KCHUSIMU OHU CBSI3aHbI? o
51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIecce OIIK-1.3.1
57 Onenute, 4yBCTBUTEIBHOCTh KaKOI0 TEPMOMETpA BBIIIE — PTYTHOI'O OMK-1.V 1
WJIM CIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1
53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TakoM Ipoliecce, U HalIuTe ee BEINYHHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-1.Y 1
ero OblcTpoM pacmiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAacSTHUCTOM >KUIKOCTH MONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-1.Y 1
OO6s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Onenure curyanuio. YTo 00XKHUraeT Koxy CHIbHEE: BOAA UIH BOISHON
57 nmap OJWHAKOBOM Macchl MNpu OaHOM Hu ToMl ke Temneparype? | OIIK-1.V.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo0 M3y4aeT IeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JABYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHie MeKAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananu3upyiite, Kaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 1ojie MpOTOHa B aTOME BOJAOPOJA IMpH MOJHOM obopore snekrpona | OIIK-1.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIC IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb OIMK-13.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBaeTCSl AIEKTPUUECKUM AUINIOIEM? OIIK-1.3.1
65 Kaxue BemiecTsa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE  pa3nIuyhe 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 [UIACTHHBI TLIOMma6i0 0.2 M2, KOTOpBIE pasneineHsl cioeM napaduna (¢ | OIMK-1.VY.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa C KBaJpaTHbIMU IIACTMHAMHM, eciau u3 3Tux miactud | OIIK-1.Y.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
70 Onenute curyanuio: 1Ba KoHAeHcaropa oauHakoBod emkoctu 200 | OIIK-1.Y.1




MK® coemuHeHbl mapaienbHo. Kak m3mMeHuTcs ux oOmias eMKOCTb,
€CJIU COeQUHEHNE 3aMEHUTh Ha II0C/IeN0BaTEILHOE?

71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak u3MeHuTCs conpoTuBieHHe MPOBO/Ia, €CIU €0 ATUHA YBETUUUTCA OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTBD, BBIACISIEMYIO HA cONMpOTHBIEHUH 3 KOM mipu OMK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHMTHOW UHAYKITUH. OIIK-1.3.1
76 Kakum 06pa3om omnpezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 PaccuuraiiTe, ueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTailiTe MarHUTHYIO HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CcepAeYHUK ¢ TpoHuLaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpouaa, HeoOxomumyio, yToOsl | OIIK-1.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, Kakod 3apsji HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucnerTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.
OueHuTe CUTYalUIO: B MAarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarsest ux tpaekropuu, v | OIIK-1.V.1
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananusupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 3a Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OMK-1.Y 1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTia. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHns AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKIOYEHA B KAaTYIIKE UHAYKTUBHOCTBIO
88 . . OIIK-1.VY.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OTBeT gaiite B MJIXK.
89 Hpezmoncmev crocod W3MepeHUsT BEIMYMHBI MArHUTHON DJHEPTHUH, OIK-1.Y 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOILIBIO COMPOTHUBIICHUSL.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B BJIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNpsHKEHHOCTH  AJIEKTPUYECKOTO TMOJs, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, Te CBET ABMKETCS OBICTpee — B anMase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuatorcsi ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpefax?
OueHuTe cuUTyalMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIBYX
94 Beuiects nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl OIK-1.Y 1

paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPa)KEHHBIN U MPEIOMIICHHBIN JTydu
ObuIM TEepHeHIUKYIsIpHBl Apyr apyry? Ecmum na, ompenenure




MOoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

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

9% Onummure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OMK-1.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUS —PATYKHOU

97 OKpacKd y TOHKHMX IUICHOK (pa3jiUTOe Ha MOBEPXHOCTH BOAbI Macio, | OIIK-1.V.1
MBUIbHBIE MTY3BIPH U T.I1.).

98 Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl OIK-13.1
HAOIOACHUS JUCTICPCHH. -
[Ipoananu3upyiite, kakol HaWOONBIIUN TOPSIIOK CIEKTPa MOXKHO

99 HaOmogaTh Ha IU(PaKIMOHHOW pemieTke, ecau oHa umeer 500 OIK-1.Y 1
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500 o
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM OINK-13.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[1mockomoApU30BaHHBIM CBET TMaJla€T Ha AaHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh MOJsIpU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIK-1.V 1
aHanuzatopa. Bo CkolbKO pa3 yMEHBIIUTCS MHTEHCUBHOCTbh CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo ckonpko pa3 M3MEHHUTCS MOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS

103 JaMIibl, €ciau YABOUTH ee Temmeparypy? OOochyiitre Bam otser, | OIIK-1.V.1
onupaschk Ha 3akoH Ctedana-bonbiimMana.

Pacnionoxure crnenyromue CHEKTpalbHBIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COJIIOTHON TeMIEPaTyphI:
A — Oeinble 3BE315I,

104 | O wemmsre, OIK-1.V.1

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHUsS! aOCOIIOTHO YEPHOTO Tela.
OO0BsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

105 OOBscHUTE TPUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-1.Y 1
ONTUYECKOTO MUPOMETPA.

106 Uro HaspiBaeTcst BHENTHUM (HoTodhdekTom? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OITK-1.3.1
MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

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

109 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO OIK-13.1
U3ITyYEHUS.

OO0mbsacHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJIHBHI.

110 . OIIK-1.3.1
OO06ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOMHEI A = 97,04 mM paccesicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkute cnocod omnpeaeieHus

11 OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH OMK-1.V 1
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa
BOJIHBI paBHa 2,426 M.

112 Onummre, 94TO MpeACTaBIsET OO0 aToM B paMKkax Mozaenu TomcoHa. OIK-13.1

Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?




113

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIIuHBI
BOJIHBI U3Jy4CHHUE MOXKET UCHYCTHTh JaHHbIM aroM? OOOCHY#TE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBenuTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.1

116

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

OIIK-1.V.1

117

KaxoB ¢hu3nvecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-1.3.1

118

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

OIIK-1.3.1

119

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

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

V.

OIIK-1.V.1

120

«HYJEBBIX KOJI€OaHUN» KBAHTOBOTO
CBA3aHA C  COOTHOILUECHHEM

Kakum obOpazom sHeprus
TFapMOHUYECKOTO  OCLMJLIATOpA
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

121

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

OIIK-1.V.1

122

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

OIIK-1.V.1

123

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusl KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.V.1

124

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

OIIK-1.V.1

125

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

OIIK-1.3.1

126

OObsicHUTE, YEeM OTJIMYACTCS XapakTep 3allOJHEHHS COCTOSHUH
KBAaHTOBOW CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-1.Y.1

128

[Ipennoxute  TeopeTndeckoe  OOOCHOBaHHWE, KaK  HM3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €clidi B HEro BHEAPHUTH
HeOOoJIbIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAUS — 3.

OIIK-1.V.1

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer mMO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabuiabHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyuyeHue.

OIIK-1.V.1

131

Yemy paBHa MOJISIpHas TEIUIOEMKOCTh TBEPAOrO Tejla, COTJIACHO
KJIacCUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.1

132

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

OIIK-1.V.1

133

Kakass wacrtuna HaseBaercst ¢oHoHOM? KakuM  KBaHTOBBIM

OIIK-1.3.1




| pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?

Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBieHsl B Tadmuie 16.

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

Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud . 3ayera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
npeCTaBICHBI B Tabmuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHECHHSI KYPCOBOI PaOOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IITaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

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

1) [Ipsimas nuHUA

2) JIunus ¢ meperudbom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-1.V.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX qJI/IBI/I‘IeCKI/IX BCJIIMYHUH UMCECT
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) VI3MeHeHnIo SHEPTUU CUCTEMBI

2) Hyaro

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

OIIK-1.V.1

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU >Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJaCh BIPABO, @ YaCTULA C MACCO 7, HaBCTpeUwy
YacTHIIE C MAacCol m;.

1) YacTuirel OyayT ABUTATHCS BIIPABO
2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

OIIK-1.V.1




3) YacTuirsl OyayT HOKOUTCS
4) Yactuipl OyayT IBUTaThCS B IPOTHUBOMOJIOKHBIE CTOPOHBI

Yto mpom30ieT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO IHJIWHIpA
OTHOCUTEIIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOW OCBHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He uzmenutcs

2) YBeauunTcs

3) CoxpaHutcs

4) CTaHeT paBHBIM HYJIIO

OIIK-1.V.1

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JIBIKEHMUS.

HM=J*0
2)e=M/J
3)M=L*w2
4) L = r*p*sina

OIIK-1.3.1

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

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

OIIK-1.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0oTOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAJBHBIX CHCTEM OTCUETA

3) @axT cyuieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH [ anmues

OIIK-1.3.1

Vkaxure, B Kakux equHunax B cucreme CH uzmepsiercs cuna:

1) kr*m/c
2)H

3) kr¥*m’
4) m/c?

OIIK-1.3.1

10

Paccunraiite BeIM4MHY MOJYJIsI MAKCUMAJIbHON BEJIMYUHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOH OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

OIIK-1.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

1) v=o0*k
2)v=k*v

OIIK-1.3.1




3)v=k*A
Hhv=m/k

12

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

1) 3aBHCHT OT yObUTH MMOTEHIIUATLHON YHEPTUU

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBHa ny1o

4) 3aBUCHUT OT CKOPOCTH JIBH)KCHHUSI.

OIIK-1.3.1

13

Kakas u3 mepedncieHHBIX (U3MUECKUX BEIUYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cubI
2) MoMeHT uHepuuu

3) MomeHT umiyinsca
4) Cuna

OIIK-1.3.1

14

Korma taHreHnuanbHOE YCKOPEHHME PaBHO HYINIO, a HOPMaJbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE JIBUKEHHUE Ha3bIBACTCA ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpPEHHBIM IIPSIMOJIUHENHBIM
4) PapHOMEpPHBIM BpallleHUEM

OIIK-1.3.1

15

Bribepure mpaBuibHBINH oTBeT. Kak m3MeHsieTcss MOIyidb CKOPOCTH
IOpU NPSMOJIMHEHHOM JIBUXKEHHHU, €CJIM 3aBUCHUMOCTb IPOWIECHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YObiBaer

2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?

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

OIIK-1.3.1

17

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

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

OIIK-1.V.1

18

Haiigute oTHOIIEHHE poN3BeIeHHBIX padoT (A/A;,), ecnu Ba aucka
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSIHUS TIOKOSI 1O OJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3

OIIK-1.V.1




3)4
45

19

Kakoii y4€HbI co3mall CHEeNUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?

1) Tanuneit

2) DHHIITEIH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepute ypaBHeHHE, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

OIIK-1.3.1

21

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

1) ® >> 0
2) >0
3) o= ol
4) 0 << 0

OIIK-1.3.1

22

Bribepure, Kkakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICHCTBUEM CHJIBI HA TEJIO COrJIaCHO BTOpOMY 3akoHy HbrroToHa?

1) MonspHas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPIIHI

OIIK-1.3.1

23

Bribepure, B Kakoil cucTeMe Tell MOJIHBIH MOMEHT UMITYJIbCa OCTAETCs
IIOCTOSTHHBIM.

1) 3amknyTO#M

2) HezaMKkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) He3amkHyTOMH, TJIe CyMMa MOMEHTOB BHEITHUX CHJI TOCTOSIHHA

4) HezamkHyTOM

OIIK-1.3.1

24

VYkaxure, paboTa Kakoil W3 NMEpPEUMCIICHHBIX CHJI paBHA HYIIO TIpU
3aMKHYTOH TPaeKTOPUU JIBUKEHHUS Tela.

1) Bsizkoro TpeHus

2) Cunsl TpeHUS KaueHUS

3) Tarorenus

4) Cunbl TpeHHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEIMUMHA YCKOPEHHs CBOOOJHOrO MAaJECHUS g HAa BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paaumycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c’.

1) 3.94 m/c?
2) 9.88 m/c’

OIIK-1.V.1




3) 2.45 m/c”
4) 19.62 m/c?

[Ipoananusupyiite, KakK U3MEHUTCS epuon Koyie0aHuit
MaTEMaTUYeCKOro MasATHHUKA, €CIIU JUIMHY €ro MoJBeca YBEJINYUTh B 9
pas, a Maccy rpysa — yBeJIu4MTh B 4 paza?

26 1) YBeanunrtest B 3 pasa OIK-1.Y.1
2) YBenuuurcs B 4 paza
3) YMenbmmuTCA B 2 pasa
4) YmenbmuTcs B 4 pasza
Uto mpou3oiAET co CpemaHeil PHEpPruel MOCTYyNaTeIbHOrO JIBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH MacChl HIEalbHOTO
rasza n300apu4ecKd yMEHbIIUJICS B 2 paza?
27 OIIK-1.V¥.1
1) YBenmuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YMenbmnTcs B 2 pasa
Onenure, Kakoi ra3 Harpeercs: OObIIe B CISAYIONICH CUTYalluu: J1Ba
pa3IUYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HaxoJATCs NPU OJMHAKOBOM TEMIIEpaType M 3aHMMArOT OJMHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHYECKH 10 yMEHbIIEHUs 00beMa B 2
28 | P®E OIIK-1.Y.1
1) ['a3bl HArpeIUCch OAUHAKOBO
2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs OobIie
4) T"a3pl BOOOIIIE HE HATPEITUCH
Cemectp 2
VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHueii BoH?
1) OrubaHue BOJIHAMH MPETATCTBUHA
29 2) Hanoxenue apyr Ha Japyra BOJIH, WAYIIMX OT KOrepPeHTHBIX OLK-13.1
HCTOYHUKOB
3) OTKJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHus MPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOJTHBI
[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl TMAaJeHUS CBETOBOTO
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUT € Majmarommm yroi 40°.
30 1) 25° OIIK-1.V¥.1
2) 55°
3) 20°
4) 45°
OneHuTe 37eKTPOEMKOCTh IIOCKOTO BO3AYIIHOIO KOHAEHCATOPa, ECIIN
paccTosiHie MeXIy ero oOKIaJKkaMu yBETUYHMTb B 9 pa3, a obiacTh
31 MEXy OOKJIaJIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (€ = 81)? OMK-1.Y 1

1) YMenbmuTes B 4 pa3
2) YBenuuurcs B 4 paza




3) YBeanunrcs B 9 pa3s
4) YBennuurcs B 12 pa3

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

32 1) IIpoBoHUKH OIlK-1.3.1
2) [TonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
AJIEKTPOCTATUYECKOTO TIOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIBHBIM
3apsiiom?
33 OIIK-1.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsija
2) K 3apsny
3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B kakux emuHumax B cucreme CH  wu3sMmepsiercs mNOTEHIMAN
3JIEKTPUYECKOTO MOJIs?
34 1) A/m OIIK-1.3.1
2) B/m
3)B
4) A*m?
Moxer 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsia’?
35 1) Moxet OIIK-1.3.1
2) Het, He MOKeT
3) MoXeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJU 3apsi/i MOJIOKUTEIbHbBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS ?
1) IloreHunanbHOW HHEPrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJBHOI0 3apsia U3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY HOJIS
4) Kunetnueckoi s3Heprun MPoOHOTO TOYSUYHOTO SAUMHUIHOTO 3apsaa B
JNAHHOU TOYKE MOJIS
Hanumute 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
38 OueHuTe ONTUYECKYIO JJIMHY yTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU OIK-1.Y 1

paccTosiHie MeXIy ABYMsI TOUYKaMHU NPO3PAvyHON JAMAIEKTPUUYECKOM




cpensl S =4 m. [lokazarens npenomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OHOM TOYKH B APYT'YIO COCTABUT. ..

1)5wm
2)6m™m
3) Tm
4)11m

39

Kaxk HAa3bIBACTCA BCIIMYHHA HaIps’KCHHOCTU I0JIA, €CJIn
HaMarHUW4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U
HAIpPs’KCHHOCTD IOJIsA HalipaBJICHA MMPOTHUBOIIOJIOKHO 1010,
BBI3BaBIIEMY HaMarHM4MBaHUE?

1) 'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) Ionsapuzanuen

4) MarsuToABHXyIIEH cuIon

OIIK-1.3.1

40

Onenure, 10 KaKoW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTHUIla, JIETANask C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) Oxpy>KHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-1.V.1

41

B kakux enuHMIIaX H3MEpSIETCS HANPSHKEHHOCTh JJIEKTPUUECKOTO
noJs?

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-cm)
A) Metamn 1)>10"-10"°
b) [TomynpoBoiHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-1.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbl TaACHUA O U OTPAXXCHUS (p CBETA.

)a>>o0
2)a>o
a=¢
Ha<o

OIIK-1.3.1

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IIPEJOMJICHUS CPENbl C AUAIEKTPUUECKON NMPOHULIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

OIIK-1.V.1




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

4) 1/16

Jn1st 0OBSICHEHHU ST KAKOTO SIBJICHUSI MOYKET OBITh MCTIOJIh30BAH MPHHITUTI
I'olirenca-Openens?

45 1) KorepentHocTh OIIK-1.3.1
2) Iudpaknus
3) onspuzanus
4) KopnycKysspHO-BOJHOBOM JTyali3M
[Ipoananu3upyiite, d4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakunoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

46 1) 100 Mxm OIIK-1.V.1
2) 500 Mxm
3) 200 MM
4) 5 MKM
[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpH HHTEp(epeHInU
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTHIO | OT KOTr€pEeHTHBIX HCTOYHUKOB
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€  Ha3BaHUE JUIi  BEKTOPHOM  CHJIOBOIA
XapaKTEPUCTUKU JEKTPOCTATUYECKOTO MOJISI.

48 1) ITorenuuman OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
OueHute, KaK 3aBUCHUT AJIEKTPUUECKasi IPOBOJUMOCTb MPOBOAHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

49 1) Ilpsimo nponopuoHaIbHO OIIK-1.V¥.1
2) IIponopuHOHaNbHO CTENEHHU OT PA3HOCTH NTOTEHIINAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Ouenure, Kak WU3MEHUTCS cuiia ANEKTPOCTATUYECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apsAlOB, €CIM OAMH M3 HHUX
YMEHBIIUTh B 4 pa3a, a pacCTOSHUE MEXAY HUMU YMEHBIIUTH B 2
paza?

50 OIIK-1.V.1
1) Ymensbmurcs B 8 pas
2) YmensmuTcs B 2 pasza
3) Ymensmurcs B 16 pa3
4) He usamennrcs

51 UTo M3 TMEepedrCIeHHOTO SBISIETCS OCOOEHHOCTHIO CcwiioBbIX JmHMM | OITK-1.3.1




MAardUTHOTO HOJIs?

1) CuioBble TUHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe

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

3) MaFHI/ITHBIG CUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
MAarHuTHBIX 3apsmax

4) MaFHI/ITHBIG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3dKAHYUBAKOTCS Ha
AIEKTPUUECKUX 3apsiaax

52

CnenaiiTe BBIBOJ, KaKOH T'€OMETpUYECKON (DUTYpOi MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHUILbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW WHTYKITHH.

1) OxpyxHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

OIIK-1.V.1

53

Ouenute creneHp nossgspuszauuu P cBera, €ciu CBET IPENCTaBISET
co0Ol CMech €CTECTBEHHOI'O CBETa C IUIOCKONOJSPU30BAaHHBIM.
NHTEeHCUBHOCTH  MOJISIPU30BAHHOIO  CBETa B JIydye  paBHaA
UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

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

OIIK-1.V.1

54

PaccunraiiTe mokaszaresnb NPEIOMIICHUS BEIIECTBA, €CIH CKOPOCTH
CBETa MNpHU TNeEepexoie Jyda M3 BO3lyXa B HEKOTOPOE BEIIECTBO
ymeHnbmmiach Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-1.V.1

55

Paccunraiite yroa Mexzay ONTHYECKMMM OCSAMM IOJsIpU3aropa H
aHanm3aropa. [Ipy mNpOXOKIEHUH CKPEIIEHHBIX MOJIApHU3aTopa H
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1

56

[Ipoananusupyiite, Kak U3MEHUTCS BEIMYMHA MArHUTHOW WHIYKLIMU
Ha OCH JUIMHHOTO COJICHOWJA, €CIM TOK B HEM YBEJIWYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.

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

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

OIIK-1.V.1




Cemectp 3

57

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

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

3) M3nyyaeT B pEHTT€HOBCKOM JIMAMa30He

4) NznydaeT B BUAMMOM JTHAIIa30HE

OIIK-1.3.1

58

VY Kakoro u3 Tes oTpaxkaTeiabHast CHoCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epKaIbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKEUI CBCTUMOCTH
a0CoJIIOTHO YepHOTO Tena npu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

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

OIIK-1.V.1

60

Breibepure, kakas  Qopmyna HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPTeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTO Tena?

1) ®opmyna depmu-/Iupaka
2) ®opmyna boze-DiiHmTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-/xunca

OIIK-1.3.1

61

Kakoe nznydenue sBIseTCs paBHOBECHBIM ?

1) Anbda-, 6eta-, raMMa-u3ITydeHUS

2) TenioBoe u3IyyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHGPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE

OIIK-1.3.1

62

VYkaxuTe 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO TMpH 3aJaHHOM
aOCOJTIOTHON TeMITepaType.

1) 3akon Credana-bonapiimana
2) llepBblii 3ax0oH Buna

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1

63

Ykaxute GopMyy, OPEIEIIIONIYI0 JHEPTHIO CBETOBOTO KBAHTA!

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

2) E=h*c

3) E=h*\A

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

OIIK-1.3.1

64

[Ipoananmu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HACBILIEHUS NPHU
dboTtodrddexre B ciaydae YMEHBIICHHsS] CBETOBOIO MOTOKA MaJAroIIETro

OIIK-1.V.1




CBETa IIOCTOSTHHOM JJIMHBI BOJIHBI.

1) YMenbmaercs

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCA

3) CHavasia yBeJITMYHBAETCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcsi IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS

65

[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETUYECKOW DSHEPrueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIer0 CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?

1) YmensmmTcs B 2 pasza
2) YBenuuures B 4 pasa
3) He usmenuTcs

4) YBenuuurcs B 2 pasza

OIIK-1.V.1

66

OueHnTte BeTUYMHY KpacHOU rpaHuilsl ¢hotodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama TommuHOW 2 MM. Katong
MOKPHIT clloeM okcuaa Oapus. PabGora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 9B. IToctostauas [Inanka — h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™° Ku.

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

OIIK-1.V.1

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOJA DIIEKTPOHA C TOBEPXHOCTH
KaToJia U3 KaJIMUs OT YaCTOThI TaJar0IIero ceera’?

1) IIpsimo poMOPITMOHATBHO YaCTOTE

2) IIpornoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunoHaIbHO KBaJIpaTy YacTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-1.3.1

68

[Ipoanamm3upyiite, Oymer nu HaOmonatecs GoTodrddexr, ecmu
MJIACTUHKY M3 JaHTaHa o0Jy4aTh CBETOM C JIMHON BoJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oTo3¢gheKT BO3MOXKEH, €CJIi KaToJ| HarpeTh 10 TeMIiepaTypsl 347
K

2) He Oyner

3) ®oroapdeKkT BO3MOKEH, €CIU TOMOIHHUTEIBHO TMPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B

4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOIATHOCTHIO p =~ (.5

OIIK-1.V.1

69

Ouenute, OT KakUX BEJIMYMH 3aBHUCUT CHJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOYKH 3pCHHUS:

A) Yucna (OTOHOB B CBETOBOM ITyUKE;

B) Onepruu ortona;

B) Koaddummenra orparkeHns moBepxXHOCTH.

OrtBerT:
1)A,B
2)A,b,B

OIIK-1.V.1




3)B, B
4) A, B

[Ipoananu3upyiiTe, B KakuX OO0JAcCTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHne agpdexra Komnrona.

70 1) Bunumsiii quana3on OIIK-1.¥.1
2) Pagnonuamnason
3) TeparepioBblil fuanazoH
4) PeHTreHOBCKUI 1MAaNa30H M TaMMa-u3JIyyeHHue
CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM MOJIHOCTBIO MpeKpalaercss GoTOTOK. Y CIOBUE: SHEPTUS
¢oroHoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBJsAeT 2.5 3B.
71 OIIK-1.V.1
1)4B
2)9B
3)6.5B
4)25B
Ounenute, BO CKOJBKO pa3 JaBlI€HHE CBETa, IMaJa0IIEro
NEepIEHANKYIIIPHO HICATbHO 3€pPKAJIbHOW TOBEPXHOCTH, OOJbIIe
JaBJICHUS CBETa, MAJAlONIer0 MEPIEeHIUKYISIPHO HICAIbHO YEpHOM
MOBEPXHOCTH.
72 OIIK-1.V.1
1)2
2)1
3) 1.5
4)3
Kakum 00pa3oM umiynbsc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI
73 2) Ummynbe mpsiMO MPOIMOPLIMOHANIEH KBAIpaTy JAJUHBI BOJHbI OIIK-1.3.1
3) UmMnyJibc 00paTHO NPONOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o0nacTu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oToHa UMEeeT MUHUMAIbHOE 3HaUCHHE?
74 1) NadpakpacHoe uziyyeHue OIIK-1.3.1
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBCcKOE U3IyYeHHE
4) PaguousiryueHue
[Ipoananusupyiite, Kakoe W3  IPUBEICHHBIX  BBICKA3bIBAHUI
MIPOTUBOPEUYUT KBAHTOBOW TEOPUH CBETA:
1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUIOTHOCTH IOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXKET M3JIy4aThCsl M PaCIpOCTPaHAThCS TOIbKO oTaenbHbiMu | OIIK-1.V.1

nopuusaAMHU — KBaHTaMH

3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJIUTCS
aTOMHas CUCTEMA, COOTBCTCTBYCT OHpGI[CHCHHLIfI YPOBCHb
SHEPrUun

4) JIns gacTUibl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI




KOOpAWHATBI 1 UMITYJIbC

76

VYKaxuTe, B UeM 3aKJII0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:KkaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPBIX aTOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

2) PazHOCTB SHEprHii IBYX CTAIlMOHAPHBIX COCTOSHUN paBHA YHEPTUU
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

3) B aTome 31eKTpOHBI IBIXKYTCS IO OpOuTam, OJIM3KUM K KPYTOBBIM

4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO — siapa M
OTPHUIATENIBHO 3aPSKEHHBIX AJIEKTPOHOB

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 JHUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
3HAYEHUH JHEPIruu

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIUIO SHEPTUH

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

4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a [OMIOIATh JIMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU

OIIK-1.3.1

78

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

1) TemoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyueHue

4) Bugumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.

1) YBemuuunace Ha 4.86 5B
2) YMenbmuJjachr 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 2B). [lano: »mekTpoH B aToMe IMepemien Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3JIy4eHue GOTOHa 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 ne bpous:

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

2) ATOM He MOXET coziepKaTh Oosee ABYX JIEKTPOHOB, HAXOAAINXCS
B OJMHAKOBBIX CTAallMOHAPHBIX COCTOSIHUAX, OIpPEIENIIeMbIX
Ha0OpPOM YeThIpeX KBAHTOBBIX YHCET

OIIK-1.3.1




3) OMHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOpAUHATBI U UMITYJIbC MUKPOYACTHIIbI

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HEMpephIBHO, a
OTACJIIbHBIMHU KBAaHTAMHU

Bribepute yTBepkaeHue, Haubosiee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpous:

82 1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJHOBbIE CBOMCTBA OIIK-1.3.1
2) DNeKTpOMAarHUTHBIC BOJTHBI UMEIOT CBOMCTBA YaCTHII
3) YV kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA
4) SImpo aToma COCTOUT M3 KBAPKOB
Paccunraiite [uiMHY BOIHBI ¢ bpoiyid [uIs 3JIEKTPOHA, ABUXKYIIErOCs
CO CKOpOCTBIO 3.6 KM/c. Macca anextpona m, = 9,1¥107" kr, 3apsin
sekTpoHa . = —1,6¥107"° Ko
83 1) 1.6 Mium OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKakuTe KOJIMYECTBO 3HAUYEHUH, KOTOpPHIE MOXKET MPUHUMATh
MarHUTHOE KBaHTOBOE YHCIIO M TPU JTaHHOM 3HAYCHHH OPOUTAIHLHOTO
KBaHTOBOTO uucia [?
84 H2l+1 OIIK-1.3.1
2)3l+1
3)I-1;
4)1
VYkaxxuTe, 4TO ONpeeNsIeT INTaBHOE KBAHTOBOE YHCIIO N.
1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe
85 2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME OIK-13.1
3) [Ipoexkuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJIEKTPOHA Ha e
3aJJaHHOE HaIlpaBJICHHE
4) BennunHy MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaIPaBJICHUU
VYkaxxuTe, 4TO ONpeeNsieT MarHUTHOE KBAHTOBOE YHCIIO M.
1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME
86 2) DHEprur CTallMOHAPHOIO COCTOSIHUS 3JIEKTPOHA B aTOME OIIK-1.3.1
3) BeanuuHy MOMEHTAa HMIYJbCa JIEKTPOHA B 33JaHHOM
HATIpaBJIEHUHU
4) DHepreTHYecKrue ypOBHU AJICKTPOHA B aTOME
B yectp koro HazBaH 3(dekT pacuienyeHus ypoBHEH SHEPruu aToMa
BO BHEIIIHEM 3JIEKTPUUYECKOM I10J1e?
87 1) DitHmTeliHa u 1e Xaaca OIlK-1.3.1
2) llTrapka
3) OTTHHTCray3eHa
4) AaponoBa-boma
38 Kak Ha3bIBalOT JMHUM B CHEKTpPe KOMOWHAIMOHHOTO PAacCesHUs ¢ OITK-13.1

qaCTOTaMH, MCHBIIMMH YaCTOTHI ITaJaromcro cBera?




1) OpanxeBbIMU CIIyTHUKaMU

2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU

3) CTOKCOBBIMHM CIIyTHUKAMH

4) AHTarOHUCTUYECKUMHU CITYTHHKAMH

89

[MosicHuTe pu3HUecKuii CMBICT BOJIHOBON (YHKIIHU.

1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHUIIBI

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

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

4) BonHoBas (yHKIHS TPEACTABISIET COOOM KWMHEMATHYECKUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMe.

OIIK-1.3.1

90

Bribepure BEPHYIO ($OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PepMUOHAMHU.

1) DnexTpuuecKu 3aps>KEHHbIE YaCTULIBI.

2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.

3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.

4) DneKTpUYEeCKH 3apsKEHHBIE YACTHIIBI C LIEJIBIM CIIMHOM.

OIIK-1.3.1

92

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

1) IlpoBogHUK

2) In31eKTPUK

3) IMonynpoBoaHUK

4) ITpuMecHBII MOTYIPOBOHHUK

OIIK-1.3.1

93

Kakyro pazmepHocth nmeet nocrossuias [lnanka B cucteme CHU?

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

OIIK-1.3.1

94

Kakas BHecucTeMHast €MHUIIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTHU
MHUKpOYaCTHLL?

1) 3B
2) A
3) kKan

OIIK-1.3.1




4) spr

Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIBl U BPEMEHH NpeObIBaHUSA €€ B
COCTOSIHMM C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITHOHAIEHA BPEMEHH

95 OIIK-1.V¥.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIle
HeoMpe/aeJIeHHOCTh BpeMeHU
B xome wu3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO Clenmyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) BpemMss %W3HM M DHEPrus HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEONPEIEIEHHOCTh
2) KoopauHaTta X 3JIeKTPOHA He MOKeT ObITh OIpeaeeHa ¢
BBICOKOI TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCA DJIEKTPOHA HMEIOT CTPOTO
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3biBaeTcst cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYE€HHIO €r0 SHEPTUu?
97 1) Bo30OyxxaeHHOE COCTOsSIHUE OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOeE cOCTOSIHHE
4) BaneHTHOE COCTOsTHUE
B uewm 3akmiouaercst TyHHeNbHBIH 3 exT?
1) B BonHOBOM  XapakTepe  JBIKEHHUS  MUKpPOUYACTHIBI B
NEPUOIUYECKOM MTOTEHIUANIE
2) B xoprycKylnspHOM TMOBEICHUH 3JIEKTPOMATHUTHOTO H3IIy4YEeHUS
08 IIPU MPOXO0KACHUH €r0 UYepe3 Y3KO€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoxJaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
O0apbep, KOIrJAa JHEPrusi YacTHUIbI MEHbIIEe BBICOTHI 3TOr0
O0apbepa
Kakpe moaBMXKHBIE YaCTHIBl WM  KBa3WYacCTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 | 1) DmexrpoHsl OIlK-1.3.1
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Nonsl
100 | B pe3ynbrare paaMoakTHBHOTO pacmajaa 3apsn sapa yeenuuwics Ha | OIIK-1.V.1




+2e. IlpoaHanu3upyiTe CHUTYyallMI0O M OMNPEACIHUTE, KAKOro THIa
MpeBpalleHe MPOU30LUIO B YKa3aHHOM Cllydae.

1) IBa B-pacnana
2) a-pacmaf
3) y-pacnan
4) K-3axBat

Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUM

Hpouumaﬁme mekcm, 6bz6epume npaeuﬂbnbzﬁ omeem u 3anuuiume
apcymenniol, 0606'H08b166170u4u€ 8bl60p omeema:.

YKa)KI/ITC, 4YTO M3 NCPEUYHUCIICHHOIO HC ABJIACTCA CTPOrMM YCJIIOBUEM
JJI1 KOTCPCHTHOCTU CBCTOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T

101 | 2) [TocTrostHCTBO pa3HOCTH (a3 OIIK-1
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/, NOCKOJIBbKY /ISl YCTOMYNBOM
UHTep(epeHIINOHHOI KAPTHHBI HEO00XOAUMbI PABEHCTBO [JIMH
BOJIH (4, CJ1eI0BaTEIbHO, M YACTOT) M NMOCTOSTHCTBO pa3HocTH (a3s.
IIpoyumatime mexcm, evibepume NpPaAGUIbHLIE BAPUAHMBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
VYkaxuTe, Kakie U3 MEPEeUUCIIEHHbIX HUKE HAOOPOB TpeX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
102 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 u 4, I0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ilpouumavime mexcm u ycmaunosume coomeemcmeue. K kaswcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:
VYcTaHOBUTE COOTBETCTBUE MEXAY XapakTEpOM  JIBIXKCHHS U
JIEHCTBYIOILEH Ha TEJIO CHUJIOM.
103
JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) llenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimoniuuaeitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpalieHue B) PaBHas Hyit0
OtsBet: 1-B, 2-b, 3-A
Ilpoyumatime  mexcm u  ycmanogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008aMeNbHOCMb OVKE Clea
04 | Manpaso:

Pacrnionoxure nepeuncieHHble HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHblE pa3Mepbl Tel CUUTATh
OJINHAKOBBIMH.




A) ap
b) ToHkoe KOIBIT0
B) Hununnp

OTtBer: ABB

Ilpouumatime mexcm u 3anuwiume pazeepHymbviii 000CHOBAHHDI
omeem:

OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHOM Pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIMYUTD €T0 JUTUHY.

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

Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IIMYHOIO TUIIA:

1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeThIpexX NpeAJ0KeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIHHO
yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIlCHHMBaeTCs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — () OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apI'yMEHTHI, CIIOJIb3yEeMbIe MTPU BbIOOpE
orBetoB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 6ayioB.

3) 3agaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSMU APYroro ctonbima). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIlCHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6aymioB

4) 3amaHue 3aKPHITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM MPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lu¢p. IlonHoe coBmaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oaiiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciau gomymieHo 6onee 1 omuOKy \ OTBET HEMPAaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT
1 Kunematuka
2 Jnaamuka
3 3aKOHBI COXPAHECHUS B MEXAHHUKE
4 OCHOBBI CTIENMAJILHON TEOPUU OTHOCUTEIIBHOCTH
5 I"apmoHnueckue Koye0aHus
6 BoHOBBIE TPOLIECCHI




7 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU
8 DNEKTPUUECTBO

9 MarueTnsm

10 BoaHosas ontuka

11 KBanToBas onTuka

12 dusuka aToma

13 KBaHTOBas MmexaHnuka

14 ®du3uKa aTOMHOTO f71pa

15 SAnepHble peakuu

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSIOK U IHPOLERYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
rIyOoOKOe W SICHOE W3TOKEeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
GyHIaMEHTAIBHBIX TPOOJIeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JNOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEEIISECTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMOIaBATENIEM;

— pa3BuTHE MNpPO(PECCHOHAIBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIIHHOW pabOTHI;

— IIOJIy4YEeHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIINe TOJbl;

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

— TONy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIIOJIb30BAaHWEM pa3/laTOYHOTO MaTepuaja TIpU MPOBEACHUU KOPOTKUX TUCKyccUd 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

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

11.2. MeTonuueckne ykazaHUsl I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHATHI.

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOIro
mporecca, 3aKIII0YaroNIasics B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs




KOMIUIEKCa YYE€OHBIX 3aJaHUH C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[QFOCSI SABJIACTCA HpI/IBI/ITI/Ie O6y‘IaIOH_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH O0YUYaIOIMIMMCS PAKTUUECKUX 3aHATHI:

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

— pa3BUTHE I[IO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/IBY‘-ICHI/IH KOHKpCTHOI;’I y‘-IGGHOI\/JI
JUCHUIIIINHBI,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYEHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHATIBLHOTO COYETaHHs KOJJICKTHBHON M MHIMBUAYAIBLHOU (opm
o0Oy4eHusl.

TpebGoBanust K MPOBEJACHUIO NPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MpPENOJaBaTelieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B TalMd. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM KypCce U B BUJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue yKa3aHHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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

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

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

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

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

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuiInsd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl PAa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHAE MaTePUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI COAEP’KaTh OCHOBHBIE pE3ybTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOM paboTe
TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOPE
HopMatuBHOM nokyMeHTanmu 'Y Al https://guap.ru/regdocs/docs/uch




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

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

11.3. MeTonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1aboOpaTOpHBIX paboT OO0y4aIOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKOM YacTe M KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs MPOLECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIMILIMHBL,

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

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIabopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00s3aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouyuTaTh OMHCAaHHE PAOOTHI M TEOPETHYECKHE CBEACHHS W3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSAUTHCS, YTO CTYACHT MOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1omycKk K paboTe 0OTMeYaeTcs MpernojaBaTesieM B xKypHale.

B mpomecce BbImonHEHUs J1a0OpaTOpHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomnyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (aMIIns, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHUIMUAIbI MpenojaBareis; Tabauna TEeXHUYECKHX



XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH AaBTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHOM WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHud. CTapaTeabHOCTh U aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHU OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOJIUCH MPENoJaBaTelNIo.
be3 3Toi1 moanucu MpOTOKOJ CUYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€HbI IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUET W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJIYYCHHBIM pe3yinbTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHUE CIEAYIoMIeH J1abopaTOpHOU pabOTHI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOPHOH padboTe

OT4eT NOKEH CONEPKATh CIELYIOIINE PA3ACIIbL:

1. Iens paboThl.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPaTOPHON pabOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO0 BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIIUTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmysl.

PabGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOJUTh HE HYXKHO.
@opMynbl A7 BBIYMCICHHUSA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3ZAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MoOxeT OBITh HECKONBKO 3aJaHWii, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

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

6. BrrunciieHre NOrpenHoCTe.

B ostom pa3znmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYIBI, MO KOTOPBHIM
IPOBOJWIIACH MaTeMaTHudeckass o0paboTka pe3ysibTaToB MU3MepeHHUH. [I0IKHBI ObITH BBIBEAEHBI




(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
MIPEACTABJICHBI IPUMEPHI BBIYMCIICHUN MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOoK. Teopus MOTrpentHoCTe OOBIYHO ObIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENs, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosimiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BA)KHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHucTe. B m000M cilydae OHU JOJDKHBI ObITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbl, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITOJIHSIOTCS Ha MUJUIMMETpOoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX EAMHMIIAX BJOJH Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOJKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAMHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCATCA BCE DKCIEPHUMEHTAIbHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHUX TOYEK OTKJIAJbIBAFOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTEIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HaIMCAaTh, KAKWE MOJIYYeHbI BEIMYMHBI, U C KAKUMHU MOTPEIIHOCTSIMHU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEIaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabiM4HOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OMHON W TOH e BEIMUYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIYCTUMBIE
pacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

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

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

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM 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
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIC:




Mexanuka. Konebanust u Boiabl. MonekynspHas ¢usuka. Jlabopatopusiii 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. Jlabopatopusiii mpaktuky™m // A.B. Konsutenio, E.H. Kotnukos,
H.IT. JlaBpoBckas, FO.A. HoBukosa, B.K. [Ipununko, I'.B. Tepemenko. CITGI'YAIL 2021. 103 c.
BonnoBass onrtuka. Jlabopatopuwiii mpaktukym //E.H. Kotmuko, W.I1. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CII6I'YAIL 2013. 68 c.

Bonnosas ontuka. YueoHo-Metoaudeckoe mocooue // E.H. Korinukos, 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. Kombuisnio, 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.
CIIoI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus il 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMK NMPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMl ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

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

11.5. Meronuueckne yKa3zaHusl Ui OOYYalONMIUXCA 110 MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
JUCIUIITAHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJleHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIBHBIX MEPOTPHUATUN U CPOKU MOJBEICHUS UTOTOB OTOOpaXKaAIOTCsI B pabounX y4eOHBIX
wiaHax Ha cemectp. OOyyarolmuiics TOJDKEH BBIMOJHUTH BCE KOHTPOJbHBIE MEpPONPUSATHUSA,
MPEeyCMOTPEHHBIE HA JaHHBIA CEMECTp, MOCJE Yero MpernojaaBareib MPOCTaBISET OaJUTbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TeKYLIEro KOHTPOJIS.

OcHOBHBIMHU (hOpMAMH TEKYIIETO KOHTPOJS 3HAHUN, OOYJAIOIIUXCS SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONpHUsITHE CUUTAETCS
BBITIOJTHEHHBIM, €CIIM 3a HEro CTYACHT IMOJYYHMJI OLEHKY B Oalax HE HI)KE MUHUMATbHOU
OLICHKH, YCTAaHOBJICHHON MperoAaBaTeseM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBIICHCS B cllydae MPOIYCKa OOYYaroIIMMCS
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3a, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJICTBOPUTEIFHOTO OTBETa, OOYyYAIONIEroCss Ha 3aHATUSAX, HEYIOBIECTBOPUTEIHHOTO



BBITIOJTHEHUSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHIMBUIYAIbHBIX KOHCYJIbTAIUSIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW IS
MIPOMEKYTOYHOM aTTECTAIlMU: TOJYYCHHS 3adeTa Mo Y4eOHOM MUCIUIUIMHE MM JIONMycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B Tteuenme cemectpa s jgonycka K aud@depeHIMATbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY HEOOX0IUMO c1aTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHImoHHOro oOydeHust ['VAII https://Ilms.guap.ru He HMXe
OIICHKU «YJIOBJIETBOPUTEIILHO». B ciyuyae HEBBIMOTHEHHS BBIIICH3IOKEHHOTO CTYIEHT, MpPHU
YCIICITHOM MPOXO0KJICHUU TIPOMEKYTOYHOM aTTECTAIMH, HE MOXKET MOJYUYUTh aTTCCTAMOHHYIO
OIICHKY BHIIIIE «YIOBIETBOPUTEIHHO.

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

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl  OpEAycMaTpuBaeT  OLECHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
U3y4YeHHs BCeH IMCLMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELICHMs NPAKTUYECKUX 3a7ad. OJK3aMeH, KaK IpaBUJIO, NPOBOJUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHO.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBiIETBOPUTENBHO". B ciiydae HEBBIITOTHEHUH BBIIICU3I0OKEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (GopMe D5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAILMOHHYIO OLIEHKY BBIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTAI[MH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMrUpoBaHHOCTH KOMIETEHLIUN 00y4aloerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS apryMEHTHUPOBAaHHBIE, BCECTOPOHHUE. YMEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YpPOBEHBb CAaMOCTOSITEIbHOCTH, BHICOKAS aJalTUBHOCTD MTPAKTUUYECKOT'O HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMupoBaHbl. 3HaHUS OOIIKMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HAaBbBIKA.

OneHka «yI0BJIECTBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHl 3HAaHHMM. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITENIbHOCTH NMPAKTUYECKOTO HaBbIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUS U HaBBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMU OpPHEHTHpPaMH TMpPH TMOATOTOBKE K MPOMEXKYTOYHOM aTTecTallud IO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEpe] MEpBBIM THEM Hadala CecCHd OBbUIM CIaHbl M 3allMIIEHBl BCe JabopaTOpHBIE
paboTel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM



paboThl pacnpenessTh paBHOMEPHO MO THSM, OTBEACHHBIM JJIsl TIOATOTOBKH, KOHTPOJIMPOBAThH
Ka)XJIbIii JICHb BBITIOJIHEHHSI Pa0OTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzaumuu PO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIMXCS IO OOpa30BaTeIbHBIM TPOTPAMMaM BBICIIECTO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kadeapoit




