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AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— TMporpamMmy CHELMaJIMTeTa [0 HANpaBJICHUIO MOATOTOBKM / crenuanbHoctd 25.05.03
«TexHuueckass SKCIUTyaTalusi  TPAHCIOPTHOTO  Paauoo0OpyAOBaHHUS»  HAMPABICHHOCTH
«TexHndeckasi IKCIUTyaTalllsl PaJHOdIEKTPOHHOTO OOOPYIOBAHUS a’pPOTOPTOB M BO3TYIIHBIX
Tpaccy. JJuctununa peanusyercs kadeapoid «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-1 «Croco6eH ucmosib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHKH, €AMHUIIBI U3MEPEHUS,
dbyHIaMeHTAIbHBIE PUHITUIIBI U TEOPETUYECKHUE OCHOBBI (DU3UKU, TEOPETUUECKON MEXaHUKI)

Conepxanne AWCIUIUIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBA3aHHBIX C MpoOiIeMamMu
o0mieit pusuky.

[IpenomaBanue IUCHUILIMHBI TIPEAYCMaTpUBAET Cleayionue (GopMbl OpraHu3aIuu
yueOHOTo mporiecca: JISKIUH, MPaAKTHIECKIE 3aHATHS, JIA00paTOpHBIC PabOThI, CAMOCTOSTEIIbHAS
pabora.

[IporpamMmmoil AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, ITPOMEKYTOUHAs arTecTanus B hopMe dK3aMeHa.

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

SI3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHID.



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) Kon n Kon n HaumeHnoBaHre HHIUKATOpA
HAaUMEHOBaHUE
KOMTIETEHITHH JOCTHUXKEHHS] KOMITETCHITUU
KOMIIETCHITHH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTEeMaTHKH, €IUHUIBI U3MEPEHHUS,
HCII0JIb30BaTh
(GbyHIaMeHTaIbHbIE PUHIUIIBL U
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (DUBHKH,
MaTeMaTHKH, .
J— TEOPETUUECKON MEXaHUKHU
OIIK-1.Y.1 ymeTb npUMEHATh (PU3HKO-
O6menpodeccuoHanbHbIE | U3MEPECHHUS, .
MaTeMaTHYeCKU anmapar /i pelieHus
KOMTIETEHITHH dbyHIaMeHTaIbHEBIE
3aJ1a4 TEOPETUIECKOTO U MIPHUKIIATHOTO
MPUHLIUIIBI U
TEOPETUIECKHE xapaKtepa
P OIIK-1.B.1 BmageTs HaBBIKAMU
OCHOBBI (PH3UKH, .
o MCIIOJIb30BAaHUs 3HAHUN MaTeMaTUKH,
TEOPETUIECKON
(U3HKY ¥ MEXaHWKU TIPU PEIICHUH
MEXaHHUKHU
poeCCHOHANBHBIX 3a]1a4

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOLIINX JUCLMILINH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.

3HaHMA, TOJY4YEHHBIE NPU W3YYECHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIBb3YIOTCSI IPU U3yUYEHUU JAPYTUX JUCLUILINH!

— «MarepuanoBeneHuey;

— «ONEKTPOHUKAY;

— «DJIEKTPOTEXHUKAY.

3. O0BeM u TPYyIOEMKOCTh JTACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeaeeHne 3TOH TPYJOEMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboTh Bcero Nol Ned N3

1 2 3 4 5




Oowan mpyooemKkocma OUCUUNIUHDL, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)

U3 Hux uacoe npaxmuyueckoil n0020moeKu

AyoumopHnuie 3anamus, BCEro 4ac. 48 16 16 16

B TOM YHUCJIC:

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

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

(uac)

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

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

HK3aMeH, (4Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auver, Judd. 3au, OK3., OK3. DK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuanue: kaHIUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
Pacnipenenenne Tpy10eMKOCTH JUCIUTUTMHEI TIO Pa3/ieiaM U BHIAM 3aHITHH.

4.1.

Pa3IICJ'H>I, TCMbI JUCHUIIMHBI U UX TPYJOCMKOCTb IPHUBCACHLI B Ta6JII/II_I€ 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYTOEMKOCTh

Jlekuuu | 113 JIP KII CPC
Paznensbl, TeMbl IUCHUTIIIMHBI (1ac) (C3) | (1ac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynsapHas ¢puzuka 2 1 1 39
Hroro B cemecrpe: 8 4 4 119
Cemectp 2
Paznen 4. DnexkrpudectBo 3 2 2 40
Paznen 5. Maraetusm 3 1 1 40
Pa3znen 6. Onruka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 3

Pa3nen 7. KBanToBasg onTuka 3 2 2 52
Pasnen 8. KBanroBas MexaHuka 3 1 1 52
Paznen 9. ®usuka atoMHOTO sigpa 2 1 1 51
Hroro B cemectpe: 8 4 4 155

Hroro 24 12 12 0 393

[IpakTueckass MOArOTOBKA 3aKIIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMUMHUCS ~ ONpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien

poeCCHOHATLHOHN eATETLHOCTHIO.




4.2. ConepxkaHue pa3/ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3esioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pas3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Paspen 1.

MexaHuKa.

Kunematuka nBukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacarenbHOoe yckopeHus. llocTtynaTenbHOoe U BpalaTelbHOE
nBwkeHue. OcCHOBHasi 3ajlaya KUHEMATUKA MaTepUalibHOU
Toukd. CBsi3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepunanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHHs uMmIyibca. LleHtp
Macc u ero asmxenue. Cucrema eHTpa Macc.

Mexanudeckas pabota u MOIIHOCTh. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUCTeMbl. [loTeHIMaIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd WM IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPIHUH.

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

JIBIKEHMsT  TBepaoro  Ttena.  KuHeTnueckas  BHEprus
BPAILAOIIETr0Cs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenoBo COKpaIllEHHE JUIAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM vacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIApMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYEeCKUU MasSTHUK, (PU3NUYECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJICOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konedanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpolecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uIny.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHamuueckne CcoOCTOAHMS W mporecchl. [loHsTue
¢ynkuuu coctosiHus. BryTpenuss sueprus. KommuectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HA4yaJI0 TEPMOJMHAMUKHU. TeMIiepaTypa U BHYTPEHHsISI DHEPIHUs




Kak (YHKIHS COCTOSHUA. TermioeMKocTh. DHTponusi. BTopoe u
TpeTbe Haudana TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHHE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, dHTponus). CKOpPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUICANbHBIX  Ta3o0B.
Pacnpenenenue bonbimana.

Pazmen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsja.
B3aumoneiicTBue AIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HanpsskeHHOCTh
JIEKTPOCTATUYECKOTr0  moJid.  [IpuHIMO — CynepHno3uIMH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIMaIbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTAaTHUUYECKOTO  I10JIS,
CBI3b MEXKIy HUMU. TeopeMa ["aycca 11t 3IeKTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
[onspuzanus quaaeKTpuKoB. CBOOOHBIE M CBA3aHHBIC 3apsi/Ibl.
Jwusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHHE  (MHOYKIIMS).
Teopema ['aycca 1jisi 2JIEKTPUYECKOTO TOJSI B JIUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpaencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsI0B. DHEPrHUs 3apsyKEHHOTO IPOBOJHHUKA.
OO6beMHas II0THOCTh SHEPTUH 3JIEKTPHUUECKOTO MOJIS.
DNEeKTpUYECKUH TOK. DIEKTPOABMAKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W auddepeHnaiIbHON
dopmax.

Pa3pnen 5.

MarneTusm.

3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topoupa.
®opmyna Jlopenna. Cuna Ammepa.

MaruuTtHoe nojie B BemiectBe. HamarumueHHoCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsioxeHHocTh MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O MUPKYJIAIHUA
BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TOJS.

3akon @Papanes. [IpaBuwio Jlenna. Camounnykinusa. B3anmnas
WHYKIHUA.

OObemMHasl IUIOTHOCTh JHEPruM MarHuTHoro mons. Cucrema
ypaBHeHu Makcsemuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMATHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loitHTHHra. 3aKkoHBI MNPEJIOMJIEHMS W OTPaKEHHUs CBETA.
AOCONIOTHBIN MOKa3aTeh TPEIOMIICHUS.

WnTepdepenus. Meronsl HaOM0AeHUSI HHTEPPEPEHIINU CBETA.
Hudpakmus ceera. [lpunnun [Moiirenca-Openens. ducnepcus
ceera. udpakimonnas pemrerka. Ilomsipuzanus cBera. 3akoH




Maunroca.

Pazgen 7. KpaHTOBas onTHKA.

TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUs: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopmycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3nen 8. KBanroBass MexaHHKA.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®dazoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoitns.
[Ipunnunn =~ HeompeneneHHoctu  [eizenOepra.  BosHoBas
¢yHKIUSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3NYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenunrepa, KBaHTOBBIE COCTOSIHUSA. KBaHTOBBIE ypaBHEHUs
nemkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sAMme. KBanToBbli ocumuiatop. Hynesas
SHeprus, HyneBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MeXxaHWKe. KBaHTOBbIE 4MCIIA.
OpOuTanbHBIE  MEXaHWYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Oneir Ilrepna u I'epnaxa. Cnue anektpona. IlpunHnumn
TOKJECTBEHHOCTH MuKpoyacTull. DepMHOHBI U  OO30HBI.
CummMmeTpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUI CIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMUYeCKoi CBA3M.

Pa3nen 9. ®du3uKa AaTOMHOI0 AApAa.

AtomHoe sapo. JledekT Macchl, SHEprus CBs3M sapa. SmepHbie
cuiabl. Mojenu aTroMHOro  siipa:  KamelibHash — MOJEJb,
o0OosioueyHass MoAeNlb. Buabl pagvoOaKTUBHOIO H3IYYECHHUS.
3aKoH paaroaKTHBHOTO pacmana. Anbga-pacnaj. bera-pacnan.
["'amma-u3znydenue. HacTUIbl 1 aHTUYACTHUILBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SaepHble peakTophI.

DyHIaMEHTAIbHBIE B3aHUMOJICUCTBHUS. Knaccudukanus
a1eMeHTapHbIX yactul. KBapku.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOTHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 aux Ne
®opMbl .
Ne | Temsl IpakTUUECKUX IPAKTIUCCKIX TpynoeMKOCTh, |IPaKTUYECKOH |pa3nieia
/11 3aHATHAN p . (gac) MOJATOTOBKH, | JUCIIUII
3aHATHN
(dac) JINHBI
Cemectp 1
1 Kunemaruka u Pemenue 3agaq 2 1
ITUHAMHUKa
aOCOJIFOTHO TBEPIOTO




Tena
2 Kunemaruka u Pemenue 3agag 1 2
IUHAMHKA KOJeOaHUHI
3 MounekynsipHo- Pemenue 3amau 1 3
KUHETHUYecKasi TEOpHsl
Cemectp 2
4 HanpsioxkenHocts u Penrtenue 3anau 2 4
MOTECHIIUAT
ANEKTPOCTATUYECKOTO
TOJIS
5 Nunykius Penrenue 3anau 1 5
MarHUTHOTO TIOJISI.
Cubl B MAarHUTHBIX
TIOJISIX
6 WuTtepdepenmus, Pemenue 3amau 1 6
T paxims,
NoJIIpU3alus
Cemectp 3
7 Dddext Komnrona, Pemenue 3amau 2 7
CBOHMCTBa (POTOHOB
8 ATtoM Boaopoaa. Penrtenue 3anau 1 8
IToctynarte! bopa
9 S nepHbie peakunmn Pemenue 3anau 1 9
Bcero 12
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmpl 1abopaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEJCHBI B TaOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
No HauMeHOBaH e 1aGopaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/11 (uac) MMOJATOTOBKH, | HUCIIWII
(qac) JIUHBI
Cemectp 1
1 | MastHuk MakcBeria 2 1
2 | MaremaTtnyeckuil 1 0OOPOTHBIN MAaITHUKU 1 2
3 | OnpeneneHne CKOPOCTH 3BYKa B BO3IYXE 1 3
Cemectp 2
4 | OnpeneneHue IEKTPOEMKOCTH KOHJIEHCATOPA 2 4
5 | Onpenenenrie ropu30HTATBHON 1 5
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
6 | Konpiia HeroToHa 1 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3Ty4CHUS 2 7
8 | Ompenenenue MOTEHIUAIOB BO30YKICHUS 1 8
aTOMOB
9 | Onpenenenue 3HEPTUM 0L — YACTHII 1O 1 9
poOery B BO3yXe
Bcero 12




4.5. KypcoBoe nMpoeKkTUpoBaHHE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh PUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 5
W3ydenne TeopeTuyecKoro Marepuaia 99 30 30 39
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 99 30 30 39
ycneBaemoctu (TKY)
Kontponbsabie 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 OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHON PabOThI 00YUaAOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl OO0yJarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHp MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

Komiuectso
SK3EMILTSIPOB B
UIL{LIEH;?;[F];/ ec bubnmorpaduueckas ccpuika 61/1?;?;:“
AIIEKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabu. -
(Beicmiee oOpaszoBanue). - [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. BonHOBBIE TPOIIECCHI.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.




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

Hponos, U. E. dusnka MakpoCUCTEM.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanwmii, 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

Wponos, U. E. KBantoBas dusuka.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabGopatopus 3nanui, 2021. - 261 c.

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

Hponos, U. E. 3agaun nmo obmei pusuke :
yaeOHoe nocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlabopaTopus 3HaHH,
2021.-434c.

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

42380

Cagenbes, U. B. Kypc o61meit ¢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, 1. B. Kypc o6meit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®dusuka TBepAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

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

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: 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. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aisa 6akanaBpoB / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3aaTenbcTBoO
FOpaiit, 2019. - 441 c.

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

Kann, K. b. Kypc o6meit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

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




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

https://urait.ru/bcode/454215 | CazonoB, A. b. Snepnas ¢pusuka u
no3umetpust. COOpHUK 3a1ad : yueOHOe
nocob6wue st By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u J101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

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

Ilepeuenn AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTh «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaIa «Y ClieXu
¢usnueckux Hayk», OU3NYecKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

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

https:/fizikaguap.ru/ O6pasoBarenbHbIi pecypc kadeapsl GU3nKu
I'YAIT

8. IlepeueHb MHOOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyenb nporpaMMHOTO 00ECTIEYSHHUS

Ne /m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyens UCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno




9. MarepuaiapHO-TeXHUYECKast 0a3a

CoctaB  MaTepualbHO-TEXHUYECKOH  0as3bl,

HE00X0AUMOMI

JUISL  OCYILECTBIICHUS

00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIHUIIINHE, TIPEICTaBlIeH B Tabnuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

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

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas aymuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIa, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku 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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 THIIA, FPYNIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID

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




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

(000 «IIpodhobpazosanuey r. Kazans)).

VYueOnHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuannu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaruetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
S.IMonsipu3zanus ceera, 6.0npeneseHue AJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

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

VY4ebHas ayIuTOpus Ui IPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

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

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mocksa); nabopatopasie 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-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHSATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopymoBaHue.

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

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

10. OueHouHble cpeAcTBa 15l MPOBEICHUS TPOMEKYTOUHOU aTTECTAlUU

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOHN aTTeCTAlUU

Bua npomexyTouHOM aTtTecranuu [TepeueHb OIIEHOYHBIX CPEICTB




DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO ¥ TPAMOTHO €r0 N3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOW JHMTEPATypPHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKOM
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEMATU3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYLIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIBbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX HOHSITUN.

(XOPOLIO»
(Ga4uTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
10 CYIIECTBY HM3JaraeT €ro, OMMWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJICET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJ 3HAYUTEIBHOM YacTH MPOTrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3aga4uun) s 9K3aMeHa

Kon

No ni/mt [Tepedenn BOMpOCOB (3a71a4) T IK3aMEeHA
WH/IMKATOpa




Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIIK-1.3.1

2 Jlaiite onpeneneHue MaTepuaIbHOU TOUKH. OIIK-1.3.1
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHT€HLIUAIBHBIM YCKOPEHUEM

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

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

5 JlatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1
[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYESCKHX MOJCIICH:

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

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OMK-1.Y 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapakrtep NPSAMOJIMHEUHOTO IBWKEHHUS Teja IO

3 U3BECTHOMY 3aKOHY ABIKeHus x(f) = 10 + 2*¢ + 0,5%7 (m). Kakoit OMK-1.V 1
MyTh MPOHAET TeNo 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe epBoiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE TPUHIUI W3MEPEHUS BEIMYMHBI CUJIbI, OCHOBAaHHBIA Ha OIMK-13.1
TpeTbheM 3aKoHe HbloTOHA. o

1 OObsicHUTE, KaK, COTJaCHO BTOPOMY 3akoHY HpBIOTOHaA, 3aBUCHT OIMK-13.1
YCKOpPEHHE TeJla OT €r0 Macchl.

[IpuBenure npumep, WIUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
HproToHa.

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

13 W3MEHHTCS CHIA JABJCHHMS KaMHS HA JIHO, CCIM CBEPXY HAMMTb | w1 oy
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiiTe cBOH
OTBET.

14 HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiaumBaer Gdopmy OIK-13.1
TPACKTOPHUH TUIAHET.

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

15 KaKk M3MEHUTCA CHJIa B3aMMHOIO TATOTEHUs IBYX Ten, ecau Mmaccy | OIIK-1.B.1
OJIHOTO M3 TE€J YBEJIMYUTh BABOE, a PACCTOSHUE MEXIY TeIaMH —

YMEHBIIUTH B JiBa pasa.

16 JlaiiTe onpeneneHre MIynbca Teja Kak (U3n4ecKOoil BETHUNHBI. OIIK-1.3.1

17 ChopmynupyiiTe, npu KaKUX YCIOBHUSIX BBIMOJHSIETCS 3aKOH OITK-13.1
COXpaHEHHUsI UMITYJIbCA.

18 HazoBute, kakast puznueckas BeIMUYrHA Ha3bIBaeTCs MoMeHTOM crutbl. | OIIK-1.3.1
CpaBHHTE 3alIUCH OCHOBHOTO 3aKOHA AUHAMUKHU JIJIsl TOCTYIMATEIbHOTO

19 ¥ BpamarenbHoro aBwxeHus. Haitgute B3ammocBszun mexay stumu | OINK-1.V.1
3aKOHAMU.

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

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

22 Chopmynupyiite, 4TO TaKO€ MOLTHOCTh KaK (pM3MUECKasi BEIMUMHA. OIIK-1.3.1

73 OObsicHUTe, TTOYEMY LEHTPOCTPEMHUTEIbHAS CHUJla MPU BpallEHUU IO OIK-1.Y 1
OKPYKHOCTHU HE MPOU3BOJIUT PAOOTEHI.

4 Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoil m = 1 Kr o 1eiCcTBHEM OIK-1.V 1

HEKOTOPOM CHIIBI U3MEHUIJIO CBOIO CKOPOCTh C 0y = 1 M/c 1o v = 3 m/c.




OO6ocHyiiTe TpUMEHEHHE 3aKOHOB, MCIOIb3YEMbIX [UIsl peIIeHUS
3a/1a4H.

25

OObsicHUTE, B YE€M COCTOMT pa3IUyue MEXKIY KOHCEPBATUBHBIMHU H
HEKOHCEPBATUBHBIMH CHJIAMHU.

OIIK-1.V.1

26

Kakoit kopabip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH
HEHArPYKEHHbIH — TpU OJMHAKOBOM MOIIHOCTH JBHUTraTesis?
OO6ocHyiiTe CBOIl OTBET.

OIIK-1.B.1

27

Jlaiite onpeneneHne NOTeHIMaNbHOU dHeprun. OT 4ero OHa 3aBUCUT?

OIIK-1.3.1

28

OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C
MOTEHIINAIbHON YHEPTUEH.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHHS YJHEPTUU.

OIIK-1.3.1

30

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

OIIK-1.V.1

31

[TokaxkuTe Ha mpuUMepe TOHKOro cTepkHs nauHor 20 cM u maccoi 30
I, Kak npumeHnserca teopema lllreliHepa Ui pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA Ha
OJIMH M3 €r0 KOHIOB.

OIIK-1.V.1

32

HazoBute ¢opmyny, M0 KOTOPOH BBIYUCISIETCS MOMEHT HMITYJIbCa
abCOJIIOTHO TBEPJOTO Tea.

OIIK-1.3.1

33

Kak BbluMcHsieTCs KHHETHYECKas SHEpPrus BpalICHUs aOCOIIOTHO
TBepaoro tena? CpaBHUTE ¢ QOPMYINION Ui KHHETHYECKOW IHEPTUU
HOCTYNATEJIbHOTO JBUKEHUSL.

OIIK-1.V.1

34

Chopmynupyiite  aBa  mocTynara
OUHIITEHA.

TCOpHUU OTHOCUTCIBHOCTHU

OIIK-1.3.1

35

CnpasemyiuBa 1M B cnenuanbHoil Teopun oTHocutTenbHocTH (CTO)
KIaccudeckasi (popMyna sl KHHETHYecKO# sHepruu E = m*V?/2?
Ecnu HeT, TO Kak pacCUMTHIBACTCS KHHETUYECKas OHHEPrus Teja
cornacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak M3MEHHUTCA TMEpUOA KojJeOaHWH MPYKHUHHOTO
MasTHUKa TpPH YBEIWYCHUH €ro Macchl B 2 pa3a, a >KECTKOCTH
IPYXHHBI — B § pas.

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

OIIK-1.V.1

38

Cnenaiite BBIBOJ IO BONpPOCY: Kak OyJIeT W3MEHITbCA X0
MasTHUKOBBIX 4YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMA 3UMHUMH JHSIMHM, €CIIM Yachl YCTAHOBJIECHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METANINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-1.B.1

39

Chopmynupyiite orpeaeneHue BOIHBI.

OIIK-1.3.1

40

OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TMONEPEUHBIMU
MEXaHUYECKUMH BOJIHAMHU.

OIIK-1.V.1

41

3anummuTe ypaBHEHUE OEryIeil BOJHEI.

OIIK-1.3.1

42

HasoBure, ueMy paBHa cpeHsisi 00beMHas IIOTHOCTh YHEPTHH BOJIHBEI.

OIIK-1.3.1

43

HcToyHuK 3ByKa U MPUEMHHK JIBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBaa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICITUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jloriepa.
HNcTouHUK W TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Vyem = 40
m/c, vy, = 60 Mm/c.

OIIK-1.V.1




44 Chopmynupyiite npuaImn [ oiresca. OIIK-1.3.1
45 HazoBure onpenenenmne nHTephEPEHIINN BOJIH. OIIK-1.3.1
46 Cq)opMyanyﬁTve, YTO Ha3bIBaeTcs crosued BonHOW. [IpuBemute OMK-1.Y 1
pUMEp CTOSTYEH BOJIHBI.
47 HazoBuTe ocHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPBIMH OMUCHIBACTCS OITK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.
Ha onny wamry BecoB MoOcCTaBWIM ONIOAIE C Tropsiueid BOJOHM, a Ha
48 Ipyryio ypaBHoBemmuBawmue e€ rupu. Coxpanutcs iu ¢ Teuennem | OIIK-1.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.
49 3anuimmuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1
50 YKaKUTe KOMUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JABYXaTOMHOM OIK-13.1
MoJieKynbl. C KaKUMU JBUKEHHUSIMU OHU CBSI3aHbI?
51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.1
59 Ouenute, 4yBCTBUTEIHHOCTh KaKOIO0 TEPMOMETpA BBIIIE — PTYTHOTO OIK-1.B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I"a3, Haxonsimmiics npu noctostHHOM AasieHun p = 100 klla, uamenun | OIIK-1.V.1
53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaliTe BBIBOJBI MO XapaKTepy U3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-1.B.1
ero OpicTpoM pacmpeHur. OTBET MOSCHUTE. T
55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MaciSIHUCTOM JKHUIKOCTH IOMajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1.B.1
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI? o
OO6ocHyiiTe CBOIl OTBET.
Ornenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nap OJIWHAKOBOM Macchl MpuU OOHOM u ToM ke Temneparype? | OIIK-1.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo M3yyaeT 3JIeKTpocTaTuKa? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTo 3apsia. OIIK-1.3.1
60 Kak wu3MeHutcst cuia B3aMMOJEWUCTBHS JBYX OJJIEKTPOHOB, €CIHU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBEITWYUTh B 3 paza? OOOCHYITE BaIlll OTBET. T
[Ipoananm3upyiiTe, Kakyr pabOTy COBEpIIAET AIEKTPOCTATHUECKOE
61 MoJIe TIPOTOHA B aTOME BOJOpOJAa MpU ToJHOM oOopoTe anektpona | OIIK-1.V.1
BOKPYT HETO.
Kak B3auMHO OpHUEHTHPOBaHBI CUJIOBBIE JIMHUU U SKBUIIOTEHI[MAIbHbIE
62 OIIK-1.3.1
HOBEPXHOCTU?
63 B xakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb OIK-13.1
3JIEKTPUYECKOTO MOJIs?
64 UTO Ha3bIBaeTCS DJIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1
65 Kaxkue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OObBsicCHUTE  pa3nmu4ue MEXKAy TMOJSAPHBIMH U HETOJSPHBIMH OIK-1.Y 1
JINDJIEKTPUKAMU.
[Ipoananu3upyiiTe, KakKOl BEJIUYMHBI 3aps IOLKEH HAXOIUTHCS Ha
67 oOKIasKax KOHJIEHcATOpa, YTOOBI MpHU pa3sHOCTH moTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
OueHnrte, KakoW €MKOCThIO OyayT o0JamaTh MeETATHYECKUe
68 IIACTHHBI TOmaap0 0.2 M2, KOTOpBIE pazeneHsl cnoeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
69 Cpemaiite BBIBOJ, Kak W3MEHHUTCS dJeKTpoeMKocTh Iiockoro | OITK-1.B.1




KOHJIEHCAaTOpa ¢ KBaJpPaTHBIMHU IUIACTMHAMH, €CIM W3 3TUX IJIACTUH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.

OnieHuTE CHUTyalMIO: JBa KOHJIEHCAaTOpa OJMHAKOBOW eMkoctu 200

70 MK®D coenuHeHBI MapawienbHo. Kak m3aMeHuTcs ux odbmasi emkocth, | OINK-1.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKaA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
73 Kax n3MeHunTCst ConpoTUBIEHUE POBO/IA, €CIIN €0 JUIMHA YBEIUIUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBIEHUH 3 KOM Ipu OIK-1.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jaiite onpeneneHre MarHMTHOW UHAYKITUH. OIIK-1.3.1
76 Kakum 00pa3oM ompenensercst HanpapjieHue CHibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeIUYMHA MArHUTHOTO TOJISI B LEHTPE OIK-1.Y 1
KpYroBOTO BUTKa paauyca 25 cM ¢ TokoMm 0.5 A. T
Paccuuraiite MarHUTHYIO WHAYKIUIO Ha OCU JJIMHHOrO coienouna, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP IJIWHBI U (eppOMarHUTHBINA
7 CepJEYHUK ¢ MpoHHUIaeMocTrio | = 100, eciu no HEMY MPOXOAUT TOK
cuioi 2 A.
Paccunraiite TUIOTHOCTH HAMOTKH TOpoWa, HeoOxomumyro, uyToOwl | OITK-1.V.1
80 Mpu Cui€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
uMmeno Benuuuny 1 mTo.
Onpenenure, Kakol 3apsiJ HECET 3JIEeMEHTapHas yacTuua, eciu oHa, | OIIK-1.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna senmuunoi 0.16 nH.
OneHuTe cuTyanuo: B MAarHUTHOE T0JIE C OJIMHAKOBBIMU CKOPOCTAMH
82 BJIETAIOT MPOTOH M AEKTPOH. bynyT i otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE
g4 BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM OMNK-1.Y 1
10 cM HaxoauTcsd B MarHUTHOM mnoisie ¢ maaykuumed 50 mTn. Otser o
3anuimTe B MB.
85 Jlalite onpeneneHus JuaMarHeTUKaM U I1apaMarHEeTUKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UTO Ha3BIBAIOT KOSPIUTUBHON CUIION? OIIK-1.3.1
Omnpenenure, Kakasi SHEPTUs 3aKII0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . OIIK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
29 Hpennoxcmev crnoco0 H3MEpeHHs] BEIWYMHbI MAarHUTHOW OSHEPrud, OMK-1.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOILIBIO COMPOTHUBIICHUSL.
90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
Kak B3auMHO OpHEHTHPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
91 HaAIpPsDKEHHOCTH  JIEKTPUYECKOro 1oJis, MarHuTHoW wuHaykuuum u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUS CBETA. OIlK-1.3.1
[Ipoananu3upyiiTe, A€ CBET ABMXXETCS ObICTpee — B anmase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 pasznuyarorcs ckopoct ceera B | OINK-1.Y.1
JIAHHBIX cpenax’?
94 OneHuTe CUTyalMIO: JIyd CBeTa NajaeT Ha rpaHuny pasgena asyx | OIIK-1.B.1




BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JIy4u
ObUIM TMEepPHeHAUKYISIpHBI apyr npyry? Ecnum npa, ompenenute
II0Ka3aTeNb IPEIOMIIEHHUs BTOPOH Cpefbl.

95

Urto Ha3wiBatOT nHTEpEpeHIuei ceera?

OIIK-1.3.1

96

Onumure, B 4eM pas3Inyue MEXAY I€OMETPHUYECKONW M ONTHUYECKOU
Pa3HOCTBIO X0 CBETOBBIX JIY4EH.

OIIK-1.V.1

97

[Ipemnoxxure TeopeTHueckoe OOOCHOBAaHME HAJIMUUS  PATyKHOU
OKpacKd y TOHKHMX IUICHOK (pa3jMTOe Ha MOBEPXHOCTU BOJBI MACIO,
MBUIbHBIE ITY3BIPU U T.I1.).

OIIK-1.B.1

98

Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOIIO/ICHUS] AUCTICPCHHL.

OIIK-1.3.1

99

[Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOmroaTe Ha JUQPaKIMOHHOM pemieTke, ecnu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BONHBI 500
HM.

OIIK-1.V.1

100

Uemy paBHa pa3HOCTh (a3 JABYX CBETOBBIX BOJH, NPU KOTOpPOU
Ha0J1101a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAIWA3ATOP TaK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo cKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciiy4ae?

OIIK-1.V.1

Cemectp 3

102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.1

103

Bo ckompko pa3 U3MCHUTCA IOTOK SHCPIrUHM OT HUTH HAKAJIWMBAHUA
JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyiTe Baiml OTBET,
ormpasich Ha 3akoH Ctedana-bonbpiimana.

OIIK-1.V.1

104

Pacnonoxure ciemyromue CIeKTpalbHbIE KJIACChl 3BE3J B TOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOIIOTHO YEPHOTO Teja.
OOBsSICHUTE TTOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.V.1

105

OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tejla C TMOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-1.3.1

108

MoKeT a1 BUIUMOE M3JIydyeHHe BbI3BaTh (POTOA((EKT B ImIacTUHE U3
MeTasuia, pabota BbIXoja KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

OIIK-1.B.1

109

OObsicHUTE TPUYUHY BO3HUKHOBEHUS TOPMO3HOI'O PEHTI€HOBCKOIO
U3JTy4CHHUS.

OIIK-1.3.1

110

OOBsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®oToH ¢ anuHON BOJHBI A = 97,04 mM paccesyics Ha HEMOJBH)XHOM
anekTpoHe mon yriom 6 = 90°. Ilpennoxure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuH. PaccunTaiite ero BemuuuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1




112

Onuiure, 94TO MPECTaBIAECT COOOM aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOaeIn?

OIIK-1.3.1

113

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIMHBI
BOJIHBI U3Jy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHYiTE 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 MHUKPOUACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHIL.

OIIK-1.3.1

116

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

OIIK-1.V.1

117

KaxoB (hu3nvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

118

B uem oTiamumMe CTAaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

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 OJMHAKOBBIE CKOPOCTH

V.

OIIK-1.V.1

120

Kakum o00pazomM »Heprusi «HyJIEBbIX KojeOaHHil» KBaHTOBOTO
TapMOHMYECKOTO  OCIWJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.V.1

121

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

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arMojHeHa BHEMIHsS 2p-0005I04Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyI0 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.B.1

124

MukpouacTuia 3anepra B OJHOMEPHOM MOTEHIIMATBHON IME IUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneiauTh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

125

Kakum Moxxer OBITb CIHHH YacTHIl, KOTOpbIE OMNHCHIBAIOTCA
craructuko Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOH CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHH.

OIIK-1.¥.1

128

[Ipennoxute  TeopeTndeckoe  OOOCHOBaHHWE, KaK  H3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasiia, €Clidi B HEro BHEAPHUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-1.B.1

129

OnwumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabuiabHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IyudeHue.

OIIK-1.V.1

131

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

OIIK-1.3.1

132

OOBsicHUTE, KaK KBAaHTOBas TEOpHUs TEIJIOEMKOCTH TBEPAOIo Teja

OIIK-1.V.1




Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

Kakass wacrtuma HasbBaercss ¢oHoHOM? KakuM  KBaHTOBBIM

133 OIlK-1.3.1
pacrpeesieHueM OMUChIBAIOTCS (POHOHBI?
Bormpocsr (3amaun) nns 3adera / qud . 3auera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Kon
Ne i/ I1epeuens Bonpocos (3aga4) ais 3auera / qnudd. 3adera
Y p (3anaq) 1 A WHJIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TNPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOW pabOThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

No /i [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IIIAHOM HE MTPEAYCMOTPEHO
Bompocsl s mpoBeneHHS TNPOMEXYTOYHOH AaTTECTallMM B BHAE TECTHPOBAHUS

npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISt 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 ¢ meperubom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-1.V.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX q)H?:H‘I@CKI/IX BCJIIMYHUH UMCECT
CAMHUIY UBMCPCHUA, COBITAJA0IIYIO C e IMHUIICH HU3MCPCHUSA CHIIBI?

1) Umnynse

2) Yckopenue

3) Bec

4) YrnoBas cKOpOCTh

OIIK-1.3.1

[Ipoananu3upyiite, Kakoil OTBET SABJISETCA IMPABWIBHBIM Ha BOIPOC:
«HUeMy paBHa CymMMa BHYTPEHHUX CHJI, NEUCTBYIOIIUX MEXKIY TelaMU
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?)

1) VI3MeHeHno YHEPTUU CUCTEMBI

2) Hyaro

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

OIIK-1.V.1

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNPYroro yjaapa 4YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU >Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJIACh BIPABO, @ YAaCTULIA C MACCOU m, HaBCTpeuyy
YacTHUIIE C MacCol m;.

OIIK-1.B.1




1) YacTuirel OyayT ABUTATHCS BIIPABO

2) Enunas yacTuua 0yaeT ABUraThCs BJIEBO

3) YacTuirel OyayT HOKOUTCS

4) Yactuipl OyayT IBUTaThCS B IPOTUBOMOJIOKHBIE CTOPOHBI

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

1) He usmenurcs

2) YBeauunTcs

3) CoxpaHutcs

4) CTaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JBIKEHMUS.

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

OIIK-1.3.1

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

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

OIIK-1.3.1

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

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCYETA

3) @akT cyuieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyIecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | amues

OIIK-1.3.1

Vkaxurte, B Kakux eguHunax B cucreme CH uzmepsiercs cuna:

1) kr*m/c
2)H

3) kr*m’
4) m/c?

OIIK-1.3.1

10

Paccunraiite BeIM4YMHY MOIYJIsI 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.

OIIK-1.3.1




1) v=o0*k

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

12

PaccumraiitTe, uyemy paBHa paboTa KOHCEPBATUBHOM CHJIBI TIO
3aMKHYTOU TpaekTopuu (1o Toukam 1,2,3 u 1).

1) 3aBucHT OT yObUIM MOTEHIUATBHON SHEPTUU

2) IIponopuroHanbHa MPUPANIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa Hy110

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

OIIK-1.3.1

13

Kakas u3 nmepeyucieHHbIXx (PU3NYECKUX BEIIMYHUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MomMmeHT cuibl
2) MoMeHT uHepuuu

3) MomeHT umiyinsca
4) Cuana

OIIK-1.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM

3) PaBHOYCKOpPEHHBIM IIPSIMOJIUHENHBIM
4) PaBHOMEpPHBIM BpalleHHeM

OIIK-1.3.1

15

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

1) YObiBaer

2) IIpoxoaut yepe3 MUHUMYM
3) Bo3pacraert

4) OcTaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

Kak BeIuncaseTcss MOMEHT 150:(5]0) 00705 MaTepI/IaHBHOﬁ TOYKH?

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

OIIK-1.3.1

17

Kak cooTHOCSTCS MOMEHTHI WMHEpUMH JOuCcKa J; W uuiauHapa J,
KOTOPBIC UMCIOT PAaBHBIC MAaCChl U paI[I/IyCI:I?

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

OIIK-1.V.1

18

Haiimute oTHOIMEHNE MPOU3BEACHHBIX padoT (A1/A;), eciau nBa qucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
W3 COCTOSTHUS TTOKOS IO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

OIIK-1.V.1




1
2)3
3)4
45

19

Kakoii y4€HbI co3mall CHEeUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?

1) Tanuneit

2) DHHIITEH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepute ypaBHeHHE, OMMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

OIIK-1.3.1

21

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

1) ® >> 0
2) >0
3) o= ol
4) 0 << w0

OIIK-1.3.1

22

Bribepure, Kkakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICMCTBUEM 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) HezaMkHYTOI, I/iIe CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA

4) HezamkHyTOM

OIIK-1.3.1

24

Vkaxure, paboTa Kakoil W3 NMEPEUMCIICHHBIX CHWJI paBHA HYIIO TpU
3aMKHYTOH TPaeKTOPUU IBUKEHHUS Tela.

1) Bsizkoro TpeHus

2) Cunbl TpeHUS KaueHUS

3) Tarorenus

4) Cunbl TpeHHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEeIMUMHA YCKOPEHHs CBOOOIHOrO MAJECHUS g HAa BBICOTE
HaJ IOBEPXHOCTBIO 3eMJIM, paBHON paauycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

OIIK-1.V.1




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

[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KOJIeOaHMit
MAaTCMaTUYCCKOro MasaTHUKA, CCJIIM AJIMHY €ro MMoABCCa YBCIIMYUTL B 9
pa3, a Maccy rpy3a — YBEJIMYHUTH B 4 paza?

26 1) YBenmuntesi B 3 pa3a OIK-1.Y.1
2) YBenuuutcs B 4 paza
3) YMenbmuTCA B 2 pasa
4) Ymenbmutcs B 4 pasza
YUto nmpou3ouAET cO CpeIHEH SHEPrHel MOCTYNATENbHOIO JIBUKCHUS
OJTHOW MOJIEKYJIBI Ta3a, €cliid 00beM HEKOTOPOil MacChl MIEalbHOTO
raza u300apruuecku yMeHbInuics B 2 paza?
27 OIIK-1.B.1
1) YBenuuures B 5 paza
2) YMmenwmmTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCH B 2 pa3a
Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIOMICH CUTYalluH: JBa
pa3IMYHBIX MJEAIBHBIX TIa3a — OJHOATOMHBIM M JBYXaTOMHBIH —
HaXOJATCS NPU OAMHAKOBON TEMIIEpaType M 3aHHMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxUMarOTCs aanabaTHIeCKu 0 YMEHbIIICHHs 00beMa B 2
28 | PEE OIK-1.B.1
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHoaTOMHBIN HarpeJcs 00JbIIIe
3) JIByxaTOMHBIN Harpescs OombIie
4) I"a3pl BOOOIIIE HE HATPEIUCH
Cemectp 2
VYkaxuTe siBJICHUE, KOTOPOEe UMEeHYyeTCsl HHTepdepeHimeit BoH?
1) OrubaHue BOJIHAMH MPETATCTBUHA
29 2) Hanoskenne ApPyr Ha JApyra BOJIH, MAYIIMX OT KOIE€pPEeHTHBIX OIK-1.3.1
HCTOYHUKOB
3) OTKJIIOHEHME  BOJH  OT  IEPBOHAYAJBHOTO  HAINpPAaBJICHMS
pacnpoCTpaHeHus IPU NIEPEXO0/IE U3 OHOM Cpeabl B APYTYIO
4) 3aBUCUMOCTD (ha30BON CKOPOCTH OT JIJTMHBI BOJIHBI
[Tpoananu3upyiite, KakuM JOJDKEH OBITH yrojl MajJ€HUs CBETOBOTO
JTy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajatoumm yroi 40°.
30 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OneHure 3IEKTPOEMKOCTh IIJIOCKOT0 BO31YIIHOI'O KOH/IEHCATOPA, €CIIH
31 paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0macth OIK-1B.1

MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOMN BoIoM (€ = 81)?




1) YmensbiuTcs B 4 pas
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3
4) Yeennuurcs B 12 pa3

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

32 1) IIpoBoHUKH OIlK-1.3.1
2) IlonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
ANEKTPOCTATUYECKOTO TOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIHHBIM
3apsiiom?
33 OIIK-1.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsijia
2) K 3apsny
3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsjia MPOTUB YaCOBOM CTPEIIKU
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 10JIsA?
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 BTIeMEHTapHOTO 3apsiia’?
35 1) Moxer OIIK-1.3.1
2) Her, He MoskeT
3) Moer, HO TOJIBKO €CJIH 3apsiji OTPULATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloTreHunanbHOW HHEPTrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJIBHOI0 3apsija U3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS
4) Kunetnueckoi 3Heprun MPoOHOTO TOYSYHOTO SAUMHUIHOTO 3apsaa B
NAHHOU TOYKE MOJIA
Hanumute popmyny 3akona Oma B nud depenmansHoii popme:
HR=U/I
37 2) R = Q/IPAt OIIK-1.3.1
3)j=c¢'E

HR=P/




38

O1nieHUTE ONTHYECKYIO JJIMHY YTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOU
cpensl S =4 M. [lokazarens npeiaomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YIO COCTABUT. ..

I)5wm
2)6m™m
3) Tm
4)11m

OIIK-1.B.1

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIn
HaMarHM4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HAIpsPKCHHOCTD I10JIA HalipaBJICHA MMPOTHUBOIIOJIOKHO 10110,
BBI3BaBIIEMY HaMarHM4MBaHUe?

1) 'ucrepesncom

2) Ko3punTuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIEH cuion

OIIK-1.3.1

40

Onenure, 10 KaKOW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTUIla, JIETANask C MOCTOSIHHOM CKOPOCTHIO 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 COOTBETCTBHUE MCXKAY MaTrcpuajioM MNpPOBOJHUKA U C€ro
AJIEKTPOITPOBOTHOCTHIO:

Matepuan DIeKTpOonpoBoIHOCTH (o, 1/(OM-cMm)
A) Metamn 1)>10"-10"°
b) [TomympoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-1.3.1

43

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

)a>>o0o
2)a>o
oa=9¢
4a<o

OIIK-1.3.1

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IPEJOMJICHUS] CPENIbl C AUAJIEKTPUUECKON NPOHUIIAEMOCTBIO € = 16 U

OIIK-1.V.1




MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

Jlnist 0OBSICHEHUSI KaKOT'O SIBJIEHUSI MOKET OBbITh UCIOJIb30BAH MPUHLIUI
I'tolirenca-®penens?

45 1) KorepenTHOCTh OIIK-1.3.1
2) Iudpakuus
3) Ionspuzanus
4) KopnycKyasspHO-BOJHOBOM JTyajii3M
[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakinoHHas perieTka 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(epeHInn
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTHIO | OT KOT€pEeHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*m*N (N =0, 1, 2, ...).

47 1) 41 OIIK-1.V.1
2) 3*1
3) 1
4) 0
Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHIJIOBOMA
XapaKTEPUCTUKHU AIEKTPOCTATUUYECKOTO MOJIA.

48 1) ITorenuuan OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
Onenute, Kak 3aBUCHUT AJIEKTpUUECKasl IPOBOJUMOCTb IIPOBOJHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

49 1) Ilpsimo nponoprOHAIBHO OIIK-1.V¥.1
2) IIponopuMOHaNbHO CTENEHHU OT PA3HOCTH NOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Onenure, KaK WU3MEHUTCS cuiia ANEKTPOCTATUYECKOTO
B3aMMOJICHCTBHSL JBYX TOYEUHBIX 3apslOB, €CIM OAMH M3 HHUX
YMEHBIINTh B 4 pa3a, a pacCTOSHHUE MEXKIY HUMH YMEHBIINUTH B 2

so | P OIIK-1.B.1

1) Ymensimutcs B 8 pas
2) YMmensmuTcs B 2 pasza
3) Ymenpmured B 16 pa3




4) He usamennrcs

UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHHI
MArHUTHOTO HOJIs?

1) CuyioBble IMHMM MATHUTHOIO MOJISI BCEr1a 3AaMKHYThIe
2) MarHuTHBIC CWIOBBIE JIMHUM HAYMHAIOTCS HA MArHUTHBIX W

o1 3aKaHYMBAIOTCS HA 3JIEKTPUYECKUX 3apsAiax OIK-13.1
3) MaruutHble CWJIOBbIE JIMHUM HAYUMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHuTHBIX 3apsiax
4) MarHuTHble CUJIOBBIE JMHUM HAYWHAIOTCA M 3aKaHYMBAIOTCA Ha
3JIEKTPUUYECKUX 3apsAziax
CnenaiiTe BBIBOJ, KaKOH T'€OMETPUYECKON (HUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHULbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MAarHUTHOW MHYKITHH.
52 1) OkpyKHOCTH OIIK-1.B.1
2) [Tapabomna
3) 'umep6ona
4) Cnupaisb
Ouennre creneHb nossipu3auuu P cBera, €ciii CBET NPEACTABIISIET
co0Ol CMech eCTECTBEHHOIO CBETa C IUIOCKOMOJSPU30BAHHBIM.
NHTEeHCUBHOCTh  MOJISIPU30BAaHHOTO  CBETa B Jydye  paBHaA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb NPEIOMIICHUS BEIECTBA, €CIH CKOPOCTH
CBETa IpPU IEPEXOoJ€ Jyda M3 BO3AyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
54 )12 OIIK-1.V¥.1
2) 1.25
3)0.2
4)2.2
PaccuuTaiite yron Mexay ONTHYECKUMHU OCSIMH IMOJSPU3aTOpa H
aHanu3aropa. llpu NpPOXOXKAECHUM CKPEUIEHHBIX MOJsIpU3aTOpa U
aHaJIM3aTopa MHTEHCUBHOCTh CBETA YMEHBIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH
Ha OCH JUIMHHOI'O COJIEHOWJIA, €CJIM TOK B HEM YBEIMYMTH B 4 pasa, a
56 IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa. OK-1.V 1

1) YBesunuurcs B 2 paza
2) YBenuuures B 9 pas




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

Cemectp 3

57

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

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

3) M3nyyaeT B pEHTT€HOBCKOM JIMAra30He

4) Nzmydaet B BUIMMOM JTHAIIa30HE

OIIK-1.3.1

58

Y KaKkoro u3 Ten oTpakaTeIbHask CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

59

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

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

OIIK-1.B.1

60

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

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

4) ®opmyna Panes-/xunca

OIIK-1.3.1

61

Kakoe uznydenue sBiseTcsi paBHOBECHBIM ?

1) Anbda-, 6eTa-, raMMa-u3ITyIeHUS

2) TenioBoe u3IyyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE

OIIK-1.3.1

62

VYkaxuTe 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aaHHOM
aOCOJTIOTHOU TeMITepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1

63

VYxkaxure Gopmyity, ONpeaessSIoly0 SHEPTUI0 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

[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS TPH
dororddekre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA Ma/IAOIIEro
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercst

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUUBACTCSA

3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS

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

OIIK-1.V.1

65

[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KHUHETHYECKOW DSHEprueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIer0 CBETa,
YBEJIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuurcs B 2 pasza

OIIK-1.V.1

66

OueHuTte BeTUYMHY KpacHOU rpaHuilsl GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosib(pama TommuHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToa paHa 2 9B. IToctostanas [Inanka — h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™"° K.

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.B.1

67

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

1) IIpsimo poOMOPITMOHATBHO YaCTOTE

2) IIpormoproHabHO YCKOPSIOIIEMY HaIMPSHKEHUTO
3) IIponopuroHaIbHO KBaJIpaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-1.3.1

68

[Ipoanamm3upyiite, Oymer nu HaOmomatecs Gotodrddexr, ecmu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 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) ®oroadpdeKkT BO3MOKEH, €CIU JTOMOIHHUTEIBHO TMPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIHMYMHON HE
Mmenee 1 B

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

OIIK-1.V.1

69

Onenute, OT KakUX BEJIMYMH 3aBHUCUT CHUJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOUYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM IyUKE;

B) Onepruu ortona;

B) Koaddumnuenra orparkeHns moBepxXHOCTH.

OrtBerT:

OIIK-1.V.1




1)A,B
2)A,B,B
3)B, B
4) A, B

70

[Ipoananu3upyiiTe, B KakuX OO0JACTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXHO HaOmoaeHue agpdexra Komnrona.

1) Bunumslii quana3on

2) Pagnonuamnason

3) TeparepLoBblil fuanazoH

4) PeHTreHOBCKHI 1MaNa30H M TaMMa-u3JIy4eHHue

OIIK-1.V.1

71

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

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

OIIK-1.B.1

72

Ouenure, BO CKOJIBKO pa3 JaBJieHHE CBeTa, MaJaroliero
NEPICHIUKYIIPHO HUJCATBHO 3€PKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATHHO YEepHOM
MOBEPXHOCTH.

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

OIIK-1.B.1

73

Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

2) Ummynbe mpsiMO MPOIOPLIMOHANIEH KBAIpaTy JAJUHBI BOJTHbI

3) UmMnyJibc 00paTHO NPONOPIHOHAJIEH IJIMHE BOJIHBI

4) mnynbe mpsiMO MPOMOPLUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii o0nactu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?

1) NadpakpacHoe uziyueHue
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKOE U3Iy4eHHE
4) PaguousiryueHue

OIIK-1.3.1

75

[Ipoananusupyiite, Kakoe W3  IPUBEAEHHBIX  BBICKAa3bIBAHHI
MIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUJIOTHOCTH TIOTOKA
(poTOHOB M UX IHEPrUH

2) CBeT MOXKET M3JIy4aThCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasAa CUCTCMA, COOTBCTCTBYCT OHpGI[CHCHHLIfI YPOBCHb

OIIK-1.V.1




SHEPIUH
4) ng yacTULBl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJAMHATHI U UMITYJIBC

VYKaxuTe, B UeM 3aKJII0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

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

76 2) PazHOCTB SHEprHid IBYX CTAIlMOHAPHBIX COCTOSHUN paBHA sHepruu | OITK-1.3.1
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa
3) B aTome 371eKTpOHBI IBIKYTCS TI0 OpOuTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO  siapa M
OTPUIATENIHHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIKCBHIBAET CHOCOOHOCTh AaTOMOB K H3IYYCHHIO U TMOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»
1) IMorjiomarh ¥ U3Jay4aTh JUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
71 3HAYeHHUI JHePrumn OIIK-1.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HAO0Op 3HAYEHUIl SHEpruH, JuOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a MOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU
YKaxuTe, K KAKOMY AMAMMa30HY H3IYYCHHs] OTHOCATCS TEPEXOJbl U3
cepuu banbmepa B aTome Bogopoa.
78 1) TemoBoe u3nyueHue OIIK-1.3.1
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Buaumblii cBeT
[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.
79 1) YBemuuunace Ha 4.86 5B OIIK-1.Y.1
2) YMenbmuJjiachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuuniach Ha 9.72 3B
OneHute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKIACHHOTO
COCTOSIHMSI B OCHOBHOE, W TIPH JIaHHOM TMepexoJie IPOU30ILIO
u31y4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.
80 OIIK-1.B.1
1) 0,4 5B
2)1,95B
3) ,25B
4)2,25B
Vkaxure, B U€M 3aKiI04aeTCs runoresa ne bpous:
81 1) JIroOble MHUKpouYacTHLIBI Hapsiny ¢ kopnyckyaspusiMu | OIIK-1.3.1

00/121210T BOJTHOBLIMHU CBOHCTBaAMHU
2) ATOM HE MOXET COJIepKaTh 0oJiee IBYX ANEKTPOHOB, HAXOSIIUXCS




B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HaGOpOM YCTBIPCX KBAHTOBBIX YHUCCII

3) OIHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOpAUHATBI U UMITYJIbC MUKPOYACTHIIbI

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

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

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

3) YV kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) Slmpo aToma COCTOUT M3 KBAPKOB

OIIK-1.3.1

83

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

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

aneKTpoHa . = —1,6%10" K.

1) 1.6 MmxMm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-1.V.1

84

YKaKUTe KOJIMYECTBO 3HAYCHUH, KOTOpPHIE MOXKET MPUHUMATh
MAarHuTHOC KBAHTOBOC YHCJIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

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

OIIK-1.3.1

85

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

1) DHepreTuyeckue YpOBHH IJIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha
3aJIaHHOE HaIlpaBJICHHE

4) BennunHy  MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaTPaBJICHUU

OIIK-1.3.1

86

YKEDKI/ITG, 4qTO ONpCACIA€T MAarHuTHOC KBAHTOBOE YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEpru CTAllMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BeaiuuuHy MOMEHTAa HMIYJbCa JIEKTPOHA B 33JaHHOM
HATIpaBJIEHUH

4) DHepreTHYecKue ypOBHHU AJICKTPOHA B aTOME

OIIK-1.3.1

87

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

1) DitamTeitna u ne Xaaca
2) llTrapka

3) DTTHHTCray3eHa

4) AaponoBa-boma

OIIK-1.3.1




Kak Ha3pIBalOT IWHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIMMH 4aCTOTHI ITaJar0omcro cBera?

88 1) OpanxeBbIMU CIIyTHUKaMU OIIK-1.3.1
2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHM CIIyTHUKAMH
4) AHTarOHNCTUYECKUMHU CITYTHHKAMH
[MosicHuTe pu3HUecKuii CMBICT BOJIHOBON (DYHKIIHU.
1) BonnoBas pyHKIMS MPOMOpLHHOHAIbHA SHEPTHUH YaCTHUIIbI
2) IlpousBeneHne  BOJHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
CONpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
89 OIIK-1.3.1
00HapY:KeHHUS YaCTHIbI.
3) BonmnoBas (yHKIMs 00paTHO MPOMOPIIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins
4) BonHoBast (yHKIHS TPEACTABISIET COOOM KHMHEMATHYECKHUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.
Bribepure BEPHYIO (OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:
90 | 1)AE*At=h OIK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PEpMUOHAMHU.
1) DnexTpuuecku 3apsyKEHHbIE YaCTULIBI.
91 . OIIK-1.3.1
2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.
3) Bce yacTunsbl ¢ NoJayneabiM CIIMHOM.
4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.
Kak Ha3piBaeTcs TBepJo€ Te€NO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTBIO 3aI0JIHEHA, 30Ha MPOBOANMOCTU — MOJIHOCTBIO CBOOO/IHA,
a IIMpUHA 3aMpelleHHON 30HblI BEJMKA MO CPABHEHHIO C HEPrUEH
TEIJIOBOTO JABMKEHUS?
92 OIIK-1.3.1
1) IIpoBogHUK
2) In31eKTPUK
3) IMonynpoBoaHUK
4) ITpuMeCHBII MOTYNPOBOHHUK
Kakyro pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?
o3 | D) Ame OITK-1.3.1
2) dx/c
3) x/m
4) 1x/>B
Kakas BHecucTeMHasi e IMHUIIA UCIIOJIb3YETCS JUIsl U3MEPEHUSI SHEPTHH
o4 | MUKPOUACTHI? OIIK-1.3.1

1) 3B




2)A
3) kKan
4) spr

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

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

95 OIIK-1.B.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJJHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIe
HeompeaeJIeHHOCTh BpeMeHHU
B xome w3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLiIa
orpesieNieHa X-COCTABIISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CJenyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) Bpemsi u3HM W DHEpPrus DJJIEKTPOHA HMMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEONPEIEIEHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MO:KeT ObITh OIpeaejeHa ¢
BBICOKO TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCAa DJIEKTPOHA HUMEIOT CTPOTO
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3biBaeTcsl cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPTUu?
97 1) Bo30OyxxaeHHOE COCTOsSIHUE OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHUE
4) BaneHTHOe COCTOsSIHUE
B uewm 3akmiouaercst TyHHeNbHBIH ) exT?
1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
NEPUOIUYECKOM MTOTEHIMAIE
2) B xoprycKynspHOM TMOBEICHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS
08 IIPU MPOXO0KACHUH €r0 UYepe3 Y3K0O€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoxaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KOrjJa 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOr0
O0apbepa
Kakpne moaBMXKHBIE YaCTHIBl WM  KBa3WYacTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 OIIK-1.3.1

1) DnexTpoHbI
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH




4) Uounbl

B pesynprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYWIICS HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W ONpPENETUTEe, KaKOro THIIA
MpEeBpAICHHE POU30LUIO B YKA3aHHOM ClIydae.

100 1) isa p-pacmana OIIK-1.VY.1
2) a-pacnafg
3) y-pacnan
4) K-3axBart
Bornpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUN
IIpouumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuUiUme
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.
VYKaxxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHM YCIOBUEM
JUISl KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJIbKY /ISl YCTOMYNBOM
UHTep(epeHIINOHHOI KAPTHHBI HEO00XOAUMbI PABEHCTBO [JIMH
BOJIH (2, CJIeI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aApPUAHMbL OMeema U
3anuwiume apeymeHnmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 NMEPEeUUCICHHBIX HIKE 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 OIIK-1
Hhn=2,1=1,m=-1
Otser: 1, 3 n 4, I0CKOJBKY I'IABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunosume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JIEUCTBYIOLLEH Ha TENO CHIION.
103
JBrxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
OtBet: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCLE008AMENbHOCHb.
104 3anuwume coomeemcmeyOWYIO NOCIe008aMeNbHOCMb OVKE Clea

Hanpaeo:
Pacnonoxure NEPCUYUCIICHHBIC HIKE TEJIA B IIOPAAKE BO3PACTAHUA UX




MOMEHTa HHepUUU. Macchl U XapaKTepHblE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMHU.

A) ap
b) ToHKO€ KOIBITO
B) Hununnap

OTtBer: ABB

Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
omeem:

OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHILMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro0
CONPOTHUBJIEHHE, a2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.

Ipumeuanue. CuctemMa OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

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

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBETA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHTHI, UCIIOJIb3yeMbIe MTPU BbIOOpE
orBeroB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMOKY WJIK OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBIN OTBET WU ero oTcyTcTBHE — () 6aymioB

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

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

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBIICHBI B Ta0wmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 Kunemaruka
2 Jnaamuka
3 3aKOHBI COXPAHECHUS B MEXAHHUKE
4 OCHOBBI CcrIeIMAIbHON TEOPUU OTHOCUTEIBHOCTH




5 I"apmoHnueckue KoyeOaHus
6 BosHOBBIE TPOLIECCHI

7 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
8 DNEKTPUUECTBO

9 MarueTnsm

10 BoaHosas ontuka

11 KBaHTOBas onTHka

12 ®dusuka aToma

13 KBaHTOBas MexaHnuka

14 ®du3uKa aTOMHOTO f71pa

15 SAnepHble peakuu

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OpPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

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

11.1. Meronuueckue yKa3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepuara.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
ry0oKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIMU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTaIbHBIX MpoOJeM JUCHMIUIMHBL, METOJAOB HAYYHOTO T[IO3HAHMSA, HOBEHIIMX
JTOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JeKIusl BBINOIHAET METOIOJOTHYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa:

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

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSTEIHHOW pabOTHI;

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

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

— TOJIy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIalIoB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia MPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATUK 110 JUCLUUIIIINHE.

CrpyKTypa NpeaocTaBieHus JeKIHOHHOTO MaTepraa:

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

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




[IpakTHyeckoe 3aHATUE SIBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIO1aBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

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

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWA TPU PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

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

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

— obecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIUMBUAYAIBLHOU (opm
o0OyueHusl.

TpebGoBanust K MPOBEJACHUIO NPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW pabOThI BBIJAETCS MpPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBeACHHI B TalMd. 5
JTAHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOJIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckre yka3aHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosnbl. 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. DOnexktpuvectBo. Marnetusm. Ontuka. COopHuk 3amad. / B.M. Anapees, ..
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. [Inexotkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme IOIKHBI OBITh yKa3aHBI: HAa3BAaHUE IUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W WHUIUAIBI TpenojaBareis, (amMuinsgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl Pa0OTHI.

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

Buvi6oowvl o pojenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI MO padoTe.

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




OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBaHus TpUBEIEHHI B CEKTOpPE 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.
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