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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 5/ 180 5/ 180 3/ 108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 67 4
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auver, Judd. 3au, OK3., OK3. DK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuanue: kaHIUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBI TUCHUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 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 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Wtoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnexkrpudectBo 11 7 8 23
Paznen 5. Marunerusm 11 8 6 oy
Pa3znen 6. Onruka 12 2 3 o)
Hroro B cemectpe: 34 17 17 67
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 1
Pasnen 8. KBanroBas MexaHuka 11 9 3 )
Paznen 9. ®usuka atoMHOTO sigpa 12 3 7 1
Hroro B cemectpe: 34 17 17 4
Hroro | 102 51 51 0 129
[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
Tembl MpakTHYECKUX 3aHATUN U UX TPYAOEMKOCTh TIPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne

Dopmsbl .

Ne | Temsbl npakTUYECKHUX TpynoemMKOCTh, |HpaKTUYECKOM |pa3nena

. MPaKTUYECKUX

/11 3aHATHAN . (gac) MOJATOTOBKH, | JUCIIUII

3aHATUN
(dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHaMHKa
MaTepUaAIbLHOU TOYKU




Kunemaruka u
JUHAMHKa
a0COFOTHO TBEPIIOTO
Tela

Pemrenue 3agau

CrnennanbHas Teopus
OTHOCHUTEIBHOCTH

Pemenue 3amau

Kunemaruka u
IUHAMHKA KOJeOaHUI

Pemenue 3amau

XapakTepucTUKu
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau

MounexyisapHo-
KHHETUYECKasi TEOPHUs

Pemenue 3amau

Cemectp 2

HanpsixeHHOCTD M
MTOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBmxenue
3apsKCHHBIX YaCTUIL B
AJIEKTPOCTATHYECKOM
mose

Pemrenue 3agau

JpneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AJIIEKTPUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHMTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
uHnykiuu dapanes.
PaboTa B MAarHUTHBIX
MTOJISIX

Pemrenue 3agau

13

Wutepdepeniys.

Judpakmus.
[Tonsapuzanus

Pemenue 3amau

Cemectp 3

14

TeroBoe nu3nyyeHue.
dotorpdekr

Pemenue 3amau

15

Dddexr KomnrTona.
CBoiicTBa (hOTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
['eit3enGepra. BoaHb

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
[Ipenunrepa.

Pemrenue 3agau




ITorennuanbpHLIE

Oapbepsl
19 S nepHbie peakuumn Pemrenne 3agau 3 9
Bcero 51
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBaHue 1ab0paTopHBIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJTOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCcaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMITH
9 Onpenenenne yaeabHOro 3apsaia 3JIeKTpOHA 3 5
10 | Komnpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | HM3ydeHue crieKTpa aToMa BOAOPOJa 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3yxXe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMoCTOATEIBHOM paboThI U €€ TPYJO0EMKOCTh




N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositensHoil paboTh
yac yac yac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 43 20 2 1
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 43 19 23 !
IToaroroBka kK IpOMEKyTOUYHON 43 19 29 7
arrectaruu (ITA)

Bcero: 129 58 67 4

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN

IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEJEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

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

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

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

Uponos, 1. E. Mexanuka. OCHOBHBIE

3aKOHBI : yueOHoe nocobue / U. E. Upomos. -

15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,
2021.-312c.

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

Nponos, 1. E. BoinHOBBIE TPOIIECCHI.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanuii, 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 3nanmii, 2020. — 210 c.

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

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. Uponos. - 12-e uza. - Mockaa :
JlabGopatopus 3nanui, 2021. - 322 c.

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

Uponos, U. E. KBantoBas dusuka.
OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. Uponos. - 8-e uzn. - Mocksa :




JlaGopatopus 3Hanuii, 2021. - 261 c.

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

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Mpomos.
- 14-e u3a. - Mockaa : Jlaboparopust 3HaHHIH,
2021.-434c.

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

42380

Cagenbes, 1. B. Kypc o61meit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 16-¢ usn., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.
MonexynsapHuas ¢pusuka - 2020.

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

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®usuka TBEpAOro Tena. Puzuka aTOMHOIO
siipa U 3JeMeHTapHbIX yactul - 2019. - 320
c

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

15197

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

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 kH. Knura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - Mocksa: U3narensctBo FOpaiir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aiisa 6akanaBpoB / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
IOpaiir, 2019. - 441 c.

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

Kann, K. b. Kypc o01ieit ¢pusuku : yuebHOE
nocobue / K. b. Kanan. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazoHnos, A. b. Snepnas puzuka : yaebHoe
noco6wue st By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u o1m. - Mocksa : 3gaTenbcTBO
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215

Cazonos, A. b. fAnepnas ¢pusuka un
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J0o1. -
Mockaa : M3narensctBo FOpaiit, 2020. - 98
c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB

UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIUILIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOoHHAs BEPCHS KypHaAIa «Y ClieXu
¢usnueckux Hayky, OU3NYeCKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

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

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTAHE
[Tepedens WMCHOIB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM IIPEJCTABICH B
tabimuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, [TerepOypr, yu.




IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe JJIs IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

T"acremo, n. 15,
ayautopus Ne31-046

VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
WHAWNBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
U3MepeHuil (3EeKTpOHHBIN 3aB0J] DnbBpo Bpolyias);
YcranoBku 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, n. 15,
aynutopus Ne31-04B

VYueOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, TPYIIOBBIX ¥ NHIAWBUAYAJIBHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUS y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON

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




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazoranuey r. Kazans)).

6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremnno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, ®ITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

7 | YueOHas aynuTopus 1 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE I[TetepOypr, ya.
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

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

10. OueHouHble CpeACTBa JJIsl MPOBEICHHS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAI[HOHHEIC OUIICTHI,
3amaum;
TecThl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIMM O0y4YaloUMMUCsS MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHTETa,  IpaBHIIa




HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakTeprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIPABIICHUS,
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIJICET CUCTEMOM ClielMaIN3UPOBAHHBIX OHATHUH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTPaMMHBIA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOU JESITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ ITOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BJIAJCET CUCTEMON CTIEIMAIU3UPOBAHHBIX TOHITHH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a1AHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st IK3aMeHa Kon
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIIK-1.3.1

2 Jlaiite onpeneneHue MaTepuagIbHOU 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 HazoBute, B kakux enuHuiax uzmepsiercs B cuctemMe CU yrmoas OIK-13.1
CKOPOCTb H YIJIOBOE YCKOPEHHE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIy. OIIK-1.3.1

6 [Tpoananmu3upyiite otauuus caenyomux ¢usnuecknx wMoxenei: | OIIK-1.V.1




adcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBeaure
npuMep, B KOTOPOM OJHO U TO € TEJIO BBICTYNAeT B KadeCTBE
MarepuasibHON TOUuku 1 ATT.

Ilokaxure CBSA3p MEKIYy JIMHEWHOW M YIJIOBOM CKOpPOCTBHIO

7 . OIIK-1.V¥.1
MaTepUaIbHON TOUKH.
[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela II0

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

9 Cdopmynupyiite nepsbiif 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEIMYMHBI CUJIbI, OCHOBAaHHBIA Ha OIK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OIK-13.1
YCKOpPEHUE TeJla OT €r0 Macchl.
[IpuBenure npumep, WIUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
HproToHa.
Kamenb nexut Ha 1HE cocyza, OJHOCTBIO NOrpyKEHHBIN B Boay. Kak

13 W3MEHHTCS CHIIA JABICHMS KaMHS HA JIHO, ECIM CBEPXY HAMMTb | w4 by
KepOoCcHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIK-13.1
TPACKTOPHUH TUIAHET.
OueHuTte 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICCTBYIOIIMX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,

15 KaK M3MEHHUTCS CHjla B3aUMHOIO TATNOTEHMs IBYX Tei, ecin maccy | OIIK-1.B.1
OJIHOTO W3 TE€J YBEJIHMYWTh BJABOE, A PACCTOSHUE MEXKIY TEIaMH —
YMEHBIIUTH B JIBa pa3a.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKO BETMYHUHBI. OIIK-1.3.1

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

18 HazoBure, kakas ¢pu3nueckas BelInyrHa Ha3biBaeTcsi MOoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOT'O 3aKOHA IMHAMUKH ISl IOCTYNATEIbHOIO

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

20 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BETUYNHBI. OIIK-1.3.1

22 ChopmynupyiTe, 9TO TaKOE MOIITHOCTh KaK (pU3nvecKas BeINYHHA. OIIK-1.3.1

23 OOmbscHHUTE, TOYEMYy LIEHTPOCTPEMUTENbHASL CHJIa MPH BPAIICHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CITK TEJIO Maccoit m = 1 KT moj aeicTBrueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIOIB3YEMbIX ISl PpEIICHUs o
3a/1a4n.

25 OOBbscHUTE, B YeM COCTOUT paszIMyUe MEXIy KOHCEPBAaTUBHBIMH M OIK-1.Y 1
HEKOHCEPBATUBHBIMY CHJIAMH.
Kakoit kopabGip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH

26 HEHArpY)KEHHBIH — 1pu oamHakoBoi Momuoctn  asurarens? | OIIK-1.B.1
OO6ocHyiiTe CBOIl OTBET.

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

78 OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C OIK-13.1

MOTEHIINAIbHON YHEPTUEH.




29

ChopmynupyiiTe 3aKOH COXpPAaHEHHUS MEXAaHWYECKOW OSHEprum.
[IpuBenuTe IpuMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

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 TOHKOTo cTepkHs nnuHon 20 cM u maccoi 30
I, Kak npumeHnserca teopema lllreliHepa Ui pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA HA
OJIMH U3 €r0 KOHIOB.

OIIK-1.V.1

32

HazoBute Qopmyny, M0 KOTOPOH BBIYUCISIETCS MOMEHT HMITYJIbCa
abCOJIIOTHO TBEPJOTO Tea.

OIIK-1.3.1

33

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

OIIK-1.V.1

34

Chopmynupyiite  aBa  mocTynara
OUHIITEHA.

TCOpHUU OTHOCUTCIBHOCTHU

OIIK-1.3.1

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
KIaccudeckas (popMyna sl KHHETHHYeCKO# sHepruu E = m*V?/2?
Ecmu HCT, TO KaK pPACCUUTBIBACTCA KHHCTHYCCKAs OSHCPTHUA TCJIa
cornacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak W3MEHHUTCS NEpUOA KolIeOaHUM MPYKUHHOTO
MassTHUKa IMpU YBCIWYCHHU CTO0 MaACChl B 2 pas3a, a KCECTKOCTHU
NIPY>KUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBs3aHa sHEprusi TapMOHMYECKUX KOJICOAHUH C UX aMIUIUTYI0U?

OIIK-1.V.1

38

Cnenaiite BBIBOJ 11O BOIpPOCY: Kak OyJIeT M3MEHITbCA X0
MasTHUKOBBIX 4YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMH 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHUTE CBOI OTBET.

OIIK-1.B.1

39

Chopmynupyiite orpeaereHue 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

HazoBuTte, uemy paBHa cpeHssi 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

OIIK-1.3.1

43

HcToyHuK 3ByKa M MPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApYyra co
CKOPOCTAMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEACIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexra Jlomnnepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

OIIK-1.V.1

44

Cdopmynupyiite npunimn [ roirexca.

OIIK-1.3.1

45

HazoBute onpenenenne nureppepeHny BOJH.

OIIK-1.3.1

46

Chopmynupyiite, uTo Ha3bIBaeTCsi cTosued BonHOU. IlpuBemute
MIPUMEDP CTOSAYEH BOJIHBI.

OIIK-1.V.1

47

HazoBute OoCHOBHBIC napamMeTpbl COCTOSIHHA, KOTOPBIMH OIMMUCBIBACTCSA
TEPMOAMHAMHWYCCKAs CUCTEMA.

OIIK-1.3.1

48

Ha omny wamry BecoB mocTaBwiIM ONIONIIE C ropsdeil BOJOH, a Ha
JIpYyryto ypaBHOBemMBawImue €€ rupu. COXpaHUTCA JIM C TEYEHHEM
BpeMeHH 3T0 paBHOBecue? O6ocHyiTe Bamr oTBer.

OIIK-1.B.1

49

3anummre YPaBHCHUC COCTOAHUA UCAJIBHOI'O I'a3a.

OIIK-1.3.1




YKaXuTe KOJIWYECTBO CTEIECHEH CBOOOABI y JKECTKOH JIBYXaTOMHOM

50 OIIK-1.3.1
MoJieKyJibl. C KAKUMHU JBUYKEHUSIMU OHU CBSI3aHbI?
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.1
57 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOIO OIK-1B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1
53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIECCe, U HANINUTE €€ BEIINYUHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OITK-1.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MacisIHUCTOM JKHUIKOCTH IOMajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CHUIbHEE: BOJa WIH BOISTHOM
57 nap OAMHAKOBOM Macchl IIpu OfHOM M ToM ke TeMmmeparype? | OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHre TOYEYHOTO 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JBYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOpOJa MpH MOJHOM ob0opote anekrpoHa | OITK-1.V.1
BOKDPYT HETO.
62 Kak B3auMHO OpHUEHTHPOBAHBI CUJIOBBIE JIMHUU U SKBUIIOTEHIIMAIbHbIE OIMK-13.1
HOBEPXHOCTU?
63 B xakux emamnunax cucteMbl CH MOXHO M3MEpPSITh HANPSKEHHOCTD OINK-13.1
AIICKTPUYECKOTO TOJIs1? "
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxkue BenecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE  pa3Iuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsii JOJDKEH HAXOOUTHCS Ha
67 00KJIa/IKax KOHAEHCATOPa, YTOOBI IPU pa3HOCTH MoTeHuuanoB mexay | OIIK-1.V.1
obkmaakamu B 12 B on obnanan sueprueit B 1 Jx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
68 IUIACTHHBI TLIOMma6i0 0.2 M2, KOTOpBIE pasneineHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tommuuuou 0.5 cm?
CnenailiTe BBIBOA, KaK M3MEHHUTCS DSJIEKTPOEMKOCTh ILIOCKOIO
69 KOHJICHCAaTOpa ¢ KBAJPaTHBIMM IJIACTUHAMH, eciii u3 3Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYT'M C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
OnieHuTE CHUTyalMIO: JBa KOHJIEHCATOpa OJMHAKOBOW eMkoctu 200
70 MK®D coenuHeHBI MapawienbHo. Kak m3aMeHuTcs ux obmas emkocth, | OINK-1.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IEeMH. OIIK-1.3.1
73 Kaxk u3mMeHuTcs conpoTuBiieHHE POBOAA, €CJIU €r0 IJTUHA YBEIHUUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccunraiite MOIHOCTSD, BbIAENsAEMYIO Ha conpoTuBieHnu 3 kOm mpu | OIIK-1.Y.1




MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.

75 Jalite onpeneneHne MarHUTHOW MHIYKLHAH. OIIK-1.3.1
76 Kakum 06pa3om omnpezensieTcst HapapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 PaccuuraiiTe, yueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunraiiTe MarHUTHYI0 MHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CepAeYHUK ¢ TpoHuaeMocThio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccunTaiiTe TJIOTHOCTP HAMOTKM TOpoOHa, HeoOxomumyro, utoOwl | OIIK-1.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHMTHOE IOJIE Ha €r0 OCH
nMmeno Benmnunny 1 MTo.
Onpenenure, Kakod 3apsji HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYyKIuen 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna senmuunoi 0.16 nH.
OneHuTe CUTYyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKKM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-1.3.1
[Ipoananuzupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OIK-1.Y.1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer U
3anuiunre B MB.
85 JlaiiTe onpeneneHns: AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-1.3.1
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . OIIK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
%9 Hpezmox(mev crocod wW3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-1.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNnpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, TIe CBET IBUKETCS OBICTpee — B anMase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuuarorcsi ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpefax?
Ouenute cuTyalMio: JIyd CBETa MaJaeT Ha TPaHULy pasjena JIByX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
94 paBeH 2.4. Bo3MOXHO 111, 4TOOBI OTpaXeHHBIN 1 nperomiieHHbii ayun | OIIK-1.B.1
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu na, ompenenute
MOKa3aTeNb MPEJIOMIICHHSI BTOPOI CpeJibl.
95 Urto Ha3wiBatOT nHTEpEpeHIuei ceera? OIIK-1.3.1
96 Onumure, B 4eM pas3inyue MEKIY F€OMETPUYECKOW U ONTHYECKOU OMK-1.Y 1
Pa3HOCTHIO XOJ]a CBETOBBIX JIyUEeH.
[Ipennoxkure TeopeTHUeckoe OOOCHOBAHHWE HAIWYUS —PaTyKHOU
97 OKpacKM y TOHKHX IUICHOK (pas3luToe Ha MOBEepXHOCTH Boabl Macio, | OIIK-1.B.1

MBUIbHBIE ITY3BIPU U T.I1.).




98

Urto Takoe nmucnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOJIO/ICHUS] UCTICPCHHL.

OIIK-1.3.1

99

[Ipoananu3upyiiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpPa MOXKHO
HaOmroaTe Ha JUQPaKIMOHHOM pemieTke, ecnu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JTMHOW BOHBI 500
HM.

OIIK-1.V.1

100

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, INPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

101

[1mocKkomoApU30BaHHBIM CBET TMaJla€T Ha aHalW3aTop Tak, 4YTO
IUIOCKOCTh MOJspU3alu cocTaBiusieT yroa 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo CkoibKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

OIIK-1.¥.1

Cemectp 3

102

Uto Takoe aOCOTIOTHO YEpHOE TeN0?

OIIK-1.3.1

103

Bo ckompko pa3 U3MCHUTCA IOTOK SHCPIrUM OT HUTH HAKaJIWMBAHUA
JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyWTe Baiml OTBET,
onmpasich Ha 3akoH Ctedana-bonbiimana.

OIIK-1.V.1

104

Pacnonoxkure ciemyrommue CIeKTpalbHbIE KIACChl 3BE3/ B IOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOTIOTHO YEPHOTO Teja.
OOBSICHUTE TTOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.V.1

105

OObsicHUTE TPHUHLIMII H3MEPEHHUs TEMIIEpaTypbl Tela C TMOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V.1

106

UYro HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.1

108

MoskeT 1 BUIUMOE U3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MmeTajuia, paboTa BeIXxoga KOToporo paBHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4EHHS.

OIIK-1.3.1

110

OO0bsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ anuHON BOJHBI A = 97,04 mM paccesics Ha HEMOJBH)XHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ M3MEHEHMsl  JUIMHbI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuH. PaccunTaiite ero BemuunuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

Onuiure, 9YTO MPECTaBIAECT COOOM aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIEIN?

OIIK-1.3.1

113

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIuMHBI
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, TpPU KaKUX YCIOBHUAX MHUKPOYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.1

116

Byner nu mposBISATH BOJHOBBIE CBOWCTBA (DYTOONBHBIM MSY NpU

OIIK-1.V.1




MOMNaJlaHi B BOpOTa IMIMpUHOW 7 M, ecnu macca msyda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

117

KaxoB ¢hu3nvecknii CMbICIT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

118

B dgem oTimuwne CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpaBHCHUS
[Ipénunarepa?

OIIK-1.3.1

119

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

OIIK-1.V.1

120

Kakum o0pa3om »sHeprusi «HyJEBbIX KoJIeOaHHI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

121

[TocunraiiTe, CKOIBKO 3JEKTPOHOB MOXKET HAXOIUTHCA B OCHOBHOM
COCTOSIHUU B aTOME.

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO IEITUKOM
3arojHeHa BHEMIHsS 2p-0005I04Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

123

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

OIIK-1.B.1

124

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIIMAIBHON IME IUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXO4AUTCSA B COCTOSIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinnTe ux B ykazaHHOM Clly4ae.

OIIK-1.B.1

125

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

OIIK-1.3.1

126

OOBscHUTE, YEeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JTYYCHHA.

OIIK-1.V.1

128

[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJWYECTBO WHINUEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb UHIUS — 3.

OIIK-1.B.1

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer MO TPEXypOBHEBOW cCXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabunbHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOU MIPOUCXOINUT 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 TEOpUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHIIITEIHA.

OIIK-1.V.1

133

Kakas wactuma HaseiBaetcs ¢oHoHoM?  Kakum
pacnpeeIeHieM ONMMUCHIBAIOTCS (DOHOHBI?

KBaHTOBbBIM

OIIK-1.3.1

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

Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera

Kon
WHMKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
Bompocsl 11 TIpoBeneHMs INPOMEXKYTOYHOM arTecTalMu B BHJIE TECTUPOBAHUSA

Mpe/ICTaBICHBI B TaOymie 18.

Ta6ymmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHJUKaTOpa
Cemectp 1

Kakass Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYMHE YCKOpEHUEM?

1 1) Ipsimast muHUS OIIK-1.V.1
2) JIunus ¢ neperndbom
3) [Mapabomna
4) OKpYKHOCTH
Omnpenenure, Kakasi U3 MPEICTABICHHBIX (U3NYECKUX BEITUUYUH MMEET
€MHUIlY U3MEPEHUS, COBIAJAIONIYIO C €AMHULEH U3MEPEHUS CUIIbI?

2 1) Ummynbe OIIK-1.3.1
2) Yckopenue
3) Bec
4) YrmoBas CKOPOCTh
[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«YUeMy paBHa cymMMa BHYTPEHHHUX CHJI, IEUCTBYIOIIMNX MEXKIY TEIaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

3 1) 3meHeHnto 3Heprun CUCTEMBI OIK-1.Y.1
2) Hymo
3) VI3MeHeHnI0 UMITyJIbca CUCTEMBI
4) YcKopeHHIo LIEHTPa Macc CUCTEMBI
Yro mnpousoiaér mocie aOCOMIOTHO HEYNPYroro yaapa 4YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua
C MaccoW m; JBHUrajach BIIPaBO, a YaCTHIAa C MAacCOW M, HABCTPEUYy
YacCTHULE C MAaCCOU m.

4 OIIK-1.B.1
1) YacTtuibl OyayT ABUTaThCs BIIPABO
2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO
3) Yactuuel OyayT MOKOUTCA
4) Yactuupl OyayT IBUraThCsi B IPOTUBOMOJIOKHBIE CTOPOHBI
Uro mnpousoiiier ¢ MOMEHTOM HWHEpPUMHM CBHHLIOBOIO LMJIMHApA
OTHOCHUTEJIBHO OCH, COBIAJAIOIIEd C €ro TeOMETPUYECKON OCBIO

5 CUMMETPUH, €CIU LWINHAP CIUTIOIINUTD B JUCK? OIK-1.B.1

1) He uzmenurcs
2) YBeauuuTcst




3) CoxpaHutcs
4) CTaHeT paBHBIM HYJIIO

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JIBIKEHMUS.

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

OIIK-1.3.1

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

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

OIIK-1.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEepBOMY 3akoH HbroToHa:
«ITepBbiii 3akoH Hpl0oTOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCYETA

3) @akT cyuieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH [ amumes

OIIK-1.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥*m’
4) m/c?

OIIK-1.3.1

10

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

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

OIIK-1.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

Paccunraiite, uemy paBHa paOoTa KOHCEPBATUBHOW CHJBI IO
3aMKHYTOM TpaekTopuu (1o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yOBUTH MOTEHIIUATLHON YHEPTUN
2) IIpomopuroHanbHa MPUPAMIEHUIO KHHETUYECKON YHEPTUN
3) PaBHa ny1o

OIIK-1.3.1




4) 3aBUCHUT OT CKOPOCTH JIBH)KCHHUSI.

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

13 1) MomeHT cuiibl OIIK-1.3.1
2) MoMeHT uHepuuu
3) MomeHT ummyinsca
4) Cuna
Korpa taHreHuumanbHOE YCKOpPEHHE paBHO HYIIO, a HOpPMalbHOE
YCKOpEHUE MOCTOSIHHO, TO TaKOE JIBUYKEHUE HA3bIBACTCA ...
14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM OIIK-1.3.1
2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM
3) PaBHOYCKOpEHHBIM IIPSIMOJIUHENHBIM
4) PaHOMEpPHBIM BpallleHHUEM
Bri6epute mpaBuwibHBIM OTBeT. Kak WM3MEHSETCS MOIyJb CKOPOCTH
IpU MPSIMOJUHEHHOM JIBHXKEHHH, €CIM 3aBHCHUMOCTb MPOMIEHHOTO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 156 + t°2
15 1) V6uiBaer OIIK-1.V.1
2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer
4) OcTaéTcst TOCTOSTHHBIM
Kaxk BbruncisieTcsi MOMEHT MHEPLIMHM MaTepUaIbHON TOUKH?
1) J=m*P/3
16 2)J=m*P/12 OIIK-1.3.1
3) J = 2*m*r%/5
4) J = m*r*
Kak cootHOCATCS MOMEHTBHI WHEpUMU OUCKa J; U uuauHapa Jy,
KOTOpBIE UMEIOT PaBHbIE MAcChl U PaNyChl?
17 1) Jo=Ju OIIK-1.V.1
2) Jn>Ju
3)Jn>2*Ju
4) Jn > Ju/2
Haiimute oTHOIMEHNE MPOU3BEACHHBIX padoT (A1/A;), eciau nBa qucka
¢ paBHBIMH Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSIHUS MOKOSI 1O OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.
18 Nl OIIK-1.VY.1
2)3
3)4
4)5
Kakoii y4€HbI co3mall CHEeUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?
19 OIIK-1.3.1

1) Tanuneit
2) DHHINTEHH
3) Jlopenn




4) bop

20

Bribepute ypaBHeHHE, OMHICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

OIIK-1.3.1

21

[Ipoananusupyiite, Ipyu KakOM YCIOBHHM B CHUCTEME, COBEPIIAIOIICH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOMomaThCs pe3oHaHC (g —
coOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) ®>> 0
2) o> o0
3 o= nl
4) o << 0

OIIK-1.3.1

22

BeiGepure, kakasg (Qu3nyeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monsipras macca
2) CxopocThb

3) Macca

4) MoMeHT UHEPLHI

OIIK-1.3.1

23

Bri6epure, B kKakoi crCTeMe TeJ TOJHBIH MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) He3amkHyTOM, rie cyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYJIIO
3) He3amkHyTOH, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTIOCTOSTHHA

4) HezamknyTol

OIIK-1.3.1

24

VYkaxure, paboTa Kakoil W3 MEPEUHCICHHBIX CHJI paBHA HYNIO NPU
3aMKHYTOH TPAaeKTOpUHU ABM>KEHHUS TENa.

1) Bsizkoro Tpenus

2) Cuiibl TpeHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpeHHUS CKOJIbKEHUS

OIIK-1.3.1

25

UeMy paBHa BeIMUYMHA YCKOPEHHS CBOOOJHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? Benuuuny g
BOJIH3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOIT 9.8 M/c”.

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

OIIK-1.V.1

26

[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KoJIeOaHMit
MAaTCMaTUYCCKOro MasaTHUKA, CCJIIM AJIMHY €ro NMoABCCa YBCIIMYUTL B 9
pa3, a Maccy rpy3a — yBEJIMYHUTH B 4 paza?

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

OIIK-1.V.1




3) YMenbmuTCA B 2 pasa
4) Ymensmutes B 4 pasza

27

YUto nmpou3ouAET cO CpeIHEW SHEPIrHeH MOCTYNATENbHOIO JIBUKCHUS
OJTHOW MOJIEKYJIBI Ta3a, €Cliid 00beM HEKOTOPOl MacChl HEalbHOTO
ra3a u300apruuecku yMeHbInmics B 2 pasza?

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

OIIK-1.B.1

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONICH CUTYalluH: JBa
pPa3IMYHBIX HUACAIBHBIX Ta3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType U 3aHUMAIOT OJIMHAKOBBIM
00beM. ["a3pl cxxuMaroTCs aauabaTHIecKu 0 YMEHbIICHHs] 00beMa B 2
pasa.

1) I'a3bl Harpeauch OAMHAKOBO

2) OnHoaTOMHBIN HarpeJcs 00JbIIe
3) JIByxaTOMHBIN Harpecs OombIie

4) I"a3pl BOOOIIIE HE HATPEIUCH

OIIK-1.B.1

Cemectp 2

29

VYkaxwure sSBICHUE, KOTOPOE UIMEHYETCsl MHTepepeHIIel BOTH?

1) OrubaHue BOJIHAMH MPETATCTBUHA

2) Hanoxxenne apyr Ha Apyra BOJIH, HAYINHX OT KOrepeHTHBIX
HCTOYHHMKOB

3) OTKIOHEeHHEe  BOJAH  OT  NEPBOHAYAIBHOIO  HAINpaBIICHHS
pacnpocTpaHeHHs IPH MEPEX0e U3 OJHOU Cpebl B IPYTYIO

4) 3aBUCUMOCTD (ha30BOM CKOPOCTH OT JIJIMHBI BOJIHBI

OIIK-1.3.1

30

[Ipoananu3upyiiTe, KakKUM IOJDKEH OBITH YTOJl MaJCHHS CBETOBOTO
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIIIHOTO KOHACHCATOPA, €CITH
paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0nacth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?

1) YmensimTcs B 4 pas
2) YBenuuutcs B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3

OIIK-1.B.1

32

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

1) IIpoBogHUKM
2) [TonynpoBOIHUKH
3) Ilmatuna

OIIK-1.3.1




4) Ind1eKTpUKH

Kaxk HaITpaBJICHBI CHUJIOBBIC JIMHUHN HaIps’>KCHHOCTU
SJICKTPOCTATUYICCKOI'0 1I0JIA, CO3AAaHHOTO TOYCYHBIM OTPHLATCIBHBIM
3apsiiom?

33 OIIK-1.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsijia
2) K 3apsny
3) 3aKkpy4HMBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKe
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
AIEKTPUUECKOTO 01517
34 1) A/m OIIK-1.3.1
2) B/m
3)B
4) A*m?
MoxeT 1M 4YacThlla MMETh 3apsj, BelMyuHa Kotoporo B 1.5 pasa
00JIbIIIE AIIEMEHTAPHOIO 3apsiaa?
35 1) Moxer OIIK-1.3.1
2) Het, He MoxeT
3) MOXKeT, HO TOJIBKO €CJH 3apsA]l OTPULIATEIIbHBII
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHbBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO MO 7
1) IloTreHuanbHOW HHEPrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIMATBHON SHEPTUH K 3apsly
2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJIBHOI0 3apsAja U3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHE4YHOCTh
3) Cuute, NeMCTBYIOIEH Ha 3aps/l, TOMEIICHHBIN B JAHHYIO TOUKY MMOJIA
4) Kunetnueckoi s3Hepruu MpoOHOTO TOYEYHOTO eIMHUYHOIO 3apsaa B
NAHHOU TOYKE MOJIA
Hamummure popmyny 3akona Oma B nuddepenimansaoi hopme:
HR=U/I
37 2) R = Q/IPAt OIIK-1.3.1
3)j=c¢'E
4)R =P/l
O1ieHUTE ONTHYECKYIO JJIMHY yTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOMU
cpensl S =4 M. [lokazarens npenomiieHus cpenbl n = 1.5. Onrudeckas
JUTMHA MyTU L U3 0HOM TOYKH B IPYTyIO0 COCTABUT. ..
38 OIIK-1.B.1
I)5m
2)6m
3) Tm
4)11m
39 Kax  HaspiBaeTcd  BenuunmHa  HampsbkeHHoctd  nois, eciom | OIIK-1.3.1




HaMarHW4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HAIpsPKCHHOCTD I10JIA HalipaBJICHA MMPOTHUBOIIOJIOKHO 10110,
BBI3BaBIIEMY HaMarHM4uBaHUe?

1) 'ucrepesncom

2) Ko3punTuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIEN cuIon

40

OneHure, MO KaKOW TPACKTOPHH OyAET IBUTaThCS B MArHUTHOM ITOJIC
YacTHUIIa, JIETAAsl C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUHA MAarHUTHOMN
WHIYKIIUH.

1) OxpyxHOCTB
2) llpamas

3) OBanoun

4) Dnnunc

OIIK-1.V.1

41

B kakux enuHMIIaX H3MEPSIETCS HANPSHKEHHOCTh JJIEKTPUUECKOTO
noJjs’?

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

OIIK-1.3.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaAIOM IMPOBOAHUKA U €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DneKTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

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

OIIK-1.3.1

43

Onenute, Kak COOTHOCATCS YIUIBI TAICHUS O U OTPAXKEHUS (P CBETA.

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

OIIK-1.3.1

44

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

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

4) 1/16

OIIK-1.V.1

45

Jn1st 0OBSICHEHHU ST KAaKOTO SIBJICHUSI MOYKET OBITh MCTIOJIH30BAH MTPHHITUTI
I'tolirenca-Openens?

1) KorepenTHOCTh

OIIK-1.3.1




2) Indpaknus
3) Ionapuzanus
4) KopnyckynsipHO-BOJIHOBOM JTyajlu3M

[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOraa
TuQpakinoHHas perieTka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

46 1) 100 Mxm OIIK-1.V.1
2) 500 Mxm
3) 200 Mxm
4) 5 MKM
[Ipoananu3upyiiTe HWHTCHCHBHOCTH CBETa TMpU HHTEpPEepeHIINH
OJIMHAKOBBIX BOJH C MHTEHCUBHOCTHIO | OT KOr€pEHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).
47 1) 4*1 OIIK-1.V.1
2) 3*1
31
4) 0
Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.
48 1) ITorenuuan OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
Onenute, Kak 3aBUCHUT JIEKTpUYECKasi MPOBOJUMOCTh POBOJIHUKA OT
MPUWIOKEHHON K HEMY pa3HOCTH MOTEHIIUAJIOB.
49 1) IIpssmo mpomopIimoHaIBHO OIIK-1.V.1
2) IIpomoproHaIBbHO CTETICHU OT PA3HOCTH MOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaIpaTy
4) He 3aBucur
Ouenure, Kak U3MEHUTCS cuiia AIEKTPOCTATHUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apslOB, €CIM OAMH M3 HHUX
YMEHBIIUTh B 4 pa3a, a pacCTOSHHUE MEKIYy HUMH YMCHBIIUTH B 2
paza?
50 OIIK-1.B.1
1) Ymensmutcs B 8 pas
2) YMeHbpmTCH B 2 pasza
3) Ymenpmured B 16 pa3
4) He usamennrcs
UTo U3 MepedrcIeHHOTO SIBISETCS OCOOCHHOCTBIO CHJIOBBIX IJHUHUI
MarHUTHOTO 10JIsA?
1) CuoBble TUHUM MATHUTHOTO TOJISI BCEr1a 3aMKHYThIe
51 2) MarHuTHbIE CWJIOBBIE JIMHHHM HAYMHAIOTCA HAa MAarHUTHBIX ® | OIIK-1.3.1

3aKaHYMUBAIOTCA HA SJICKTPUYICCKUX 3apsagax

3) MarauTHbBIE CHUJIOBBIC JUHMH HAUMHAIOTCA M 3aKaHYMBAIOTCA Ha
MAarHuTHBIX 3apsagax

4) MarauTHbBIE CUJIOBBIC JUHWH HAUMHAIOTCA M 3aKaHYMBAIOTCA Ha




SJICKTPHUYCCKUX 3apagax

CnenaiiTe BBIBOJ, KaKOH T€OMETpUYECKON (DUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHUILbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW MHYKITHH.

52 1) OkpyKHOCTH OIIK-1.B.1
2) [Tapa6omna
3) 'umep6omna
4) Cnupaisb
Ouenute creneHp mnosspuszauuu P cBera, eciu CBET MpelCTaBiseT
co0Ol CMech eCTECTBEHHOIO CBETa C IUTIOCKOMOJSPU30BAHHBIM.
MHTEeHCUBHOCTh  MOJISIPU30OBAHHOTO  CBeTa B Jydye  paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb MPEIOMIICHUS BEIECTBA, €CIH CKOPOCTh
CBETa IIPU IEPEXOJ€ Jyda M3 BO3JyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
54 )12 OIIK-1.VY.1
2) 1.25
3)0.2
4)2.2
PaccuuraiiTe yronm MexIy ONTHYECKHMMH OCSIMU TOJspU3aTopa H
aHanu3aropa. llpu NpPOXOXKAECHUM CKPEUIEHHBIX MOJspHU3aTOpa U
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH
Ha OCH JUIMHHOTO COJIEHOHWJA, €CJIM TOK B HEM YBEJIWYUTH B 4 pasa, a
IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBeauuurcs B 2 pa3a OIIK-1.Y.1
2) Yeenuuures B 9 pas
3) YmensmmTcs B 9 pas
4) YmenbmuTes B 3 pasza
Cemectp 3
YKaxxuTe, Kakoe TeJIo SBISETCS a0COMOTHO YePHBIM TEIIOM.
1) Ilorsomaer Bee majgaolinee HaA Hero U3JIyYeHue
>7 2) OTpakaeT Bce IMajaroiiee Ha Hero U3IydeHue OHK-1.3.1
3) M3nyyaeT B peHTT€HOBCKOM JIMAMa30He
4) NznmydaeT B BUIMMOM JTHAIIa30HE
58 Y Kakoro u3 Tes oTpaXkaTeiabHast CHoCOOHOCTh OJIM3Ka K HYIIO? OIIK-1.3.1




1) IIpo3paunoro
2) 3epKaJbHOTO
3) MaroBoro

4) YepHoro

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKa}I CBCTUMOCTH
a0CoOJIIOTHO YepHOTO Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =
3000K.

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

OIIK-1.B.1

60

Bribepure, kakas  Qopmyna Haubojee  TOYHO  ONHUCHIBAET
CHEKTPAJIbHYIO IUIOTHOCTh SHEPreTUYECKOM CBETUMOCTH a0COIIOTHO
YEepHOTOo Tena’?

1) ®opmyna Pepmu-/lupaka
2) ®opmyna boze-DiHmTeliHa
3) ®opmyaa Ilnanka

4) ®opmymna Panes-/xunca

OIIK-1.3.1

61

Kaxoe n3znyuenue sBisieTcsl paBHOBECHBIM ?

1) Anbda-, 6eta-, raMmma-u3TydeHUS

2) TennioBoe u3IyyeHue

3) JlazepHOe H3iTyueHHE B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUYeHUE

OIIK-1.3.1

62

YKakuTe 3aKOH, KOTOPBIM OmpenensieT IMOJIOKEHHE MaKCUMyMa
W3JIy9aTeIbHOW CIOCOOHOCTH aOCOJIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHON TeMIeparype.

1) 3akon Credana-bonsiimana
2) IlepBblii 3akoH Buna

3) 3akon Kupxroda

4) 3axoH Masoca

OIIK-1.3.1

63

Ykaxute popMyiy, ONPEeioNnlyi0 JHEPTHIO CBETOBOTO KBAaHTA!

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

2) E=h*c

3) E=h*\

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

OIIK-1.3.1

64

[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS IPH
dororddexre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA MaJalOIIEro
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercst

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCSA

3) CHavasia yBeJIMYMBAETCS, 3aTEM YMEHBIIIACTCS

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

OIIK-1.V.1

65

[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KHUHETHYECKOW HSHEPrueu
(GOTOAIEKTPOHOB, €CIM, HE MEHSs YacTOThl MAJarolIero CBETa,

OIIK-1.V.1




YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuurcs B 2 pasza

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

66 OIIK-1.B.1
1) 3.2%10" I'y
2) 4.8%10"° I'y
3) 4.8%10" I'y
4) 4.8%10" I'y
Kakum o6pa3om 3aBucuT paboTa BbIXOA 3JEKTPOHA C MOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YaCTOTHI MAJArONIEeTo cBeTa?
67 1) IIpsimo poMOPITMOHATBHO YaCTOTE OIlK-1.3.1
2) IIponoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunroHaIbHO KBaJIpaTy YaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananusupyiire, Oymer mnu Habmoxatecs ¢orodddexr, ecnu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®oTo3dgheKT BO3MOXKEH, €ClIi KaToJ] HarpeTh 10 TeMIiepaTypsl 347
68 K OIK-1.V.1
2) He Oyner
3) ®oroapdeKkT BO3MONKEH, €CIU TOMOIHHUTEIBHO TPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B
4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5
Onenute, OT KakUX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JIaBJICHUS C
KBAaHTOBOW TOYKH 3pCHHUS:
A) Yucna (OTOHOB B CBETOBOM ITyUKE;
B) Onepruu ortona;
B) Koaddummenra orparkeHns moBepxXHOCTH.
69 OIIK-1.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Ipoananu3upyiite, B Kakux 00JaCTAX CIEKTpa 3JIEKTPOMATHUTHBIX
BOJIH BO3MOHO HaOmoenne a¢dexra Komnrona.
70 OIIK-1.V.1

1) Bugumerii nuama3on
2) Panguonuamna3on
3) TeparepiioBblii AHana3oH




4) PeHTreHOBCKUI 1MAaNa30H M TaMMa-u3JIyyeHHue

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

71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)25B
Ouennre, BO CKOJBKO pa3 JaBlIE€HHWE CBETa, NaJAaroUIEro
NEepIEHANKYIIIPHO HICATbHO 3€pPKAJIbHOW TOBEPXHOCTH, OOJbIIe
JABJICHUsl CBETAa, MAJAKOUIEr0 NEPHEHAMKYJISPHO HACATBHO YEpHOUN
MOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2) 1
3) 1.5
4)3
Kakum 00pa3oM umiynbsc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
1) Ummynbe ipsiMO TIPOTIOPIIMOHANICH JUTHHE BOJIHBI
73 2) Ummynbe mpsiMO MPOIMOPLIMOHANIEH KBAIpaTy JAJUHBI BOJHbI OIlIK-1.3.1
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsiMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o0nacTu crekTpa 3JeKTPOMAarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMeeT MUHUMAIbHOE 3HaUCHHE?
74 1) NadpakpacHoe uziyyeHue OIIK-1.3.1
2) TeparepiioBoe U3y4eHHE
3) PeHTreHoBckoe U3Iy4eHHe
4) PaguousiryueHue
[Ipoananusupyiite, Kakoe W3  IPUBEICHHBIX  BBICKA3bIBAHUI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:
1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUIOTHOCTH IOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXKET M3JIy4aThCsl U PACIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OMK-1.Y 1
MOPLMSMU — KBAaHTAMHU
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMA, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPIUH
4) s yacTULBl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJIMHATBI U UMITYJIBC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
76 1) YTBep:kaeHue 0 CylmecCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B OIK-13.1

KOTOPBIX aTOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu
2) Pa3HOCTB SHEpruii IBYX CTAIlMOHAPHBIX COCTOSHUN paBHA YHEPTUU
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa




3) B aTome 37eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM
4) AToM COCTOMT W3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M|
OTPHILIATENIBHO 3aPSKEHHBIX 3JICKTPOHOB

77

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

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

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIUIO SHEPTUH

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

4) Uznyyatp mo0yi0 TOPLHMIO DJHEPTUM, a TMOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAYCHUN YHEPTUU

OIIK-1.3.1

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYYCHHUSA OTHOCATCA IMCPCXOAbl U3
cepun baimpmepa B atome Boopoa.

1) TernmoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznmyueHue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiiTe, Kak W3MEHHIACh DHEPIHs aToMa BOJOpOJa MPH
M3TydeHIH UM (QOTOHA C JUIMHOMN BOMIHEL A = 4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmmiiach Ha 2.55 3B
3) Ymenbmmiacek Ha 4.86 5B
4) Ypenmuumiack Ha 9.72 5B

OIIK-1.V.1

80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHOE, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOToHa C JUIMHOU BOJHBI 650 HM.

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

OIIK-1.B.1

81

VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:

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

2) AToM HEe MOXKET coJiepKaTh 0oJiee ABYX ANEKTPOHOB, HAXOAAIIUXCS
B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSIX, OIPEAEIAEMBIX
HAaOOPOM YeThIPEeX KBAHTOBBIX YHCET

3) OIHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI

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

OIIK-1.3.1

82

Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnortese ae bpois:

OIIK-1.3.1




1) Mukpo4yacTHIbI MOTYT IPOSIBJIATH BOJHOBBIE CBOCTBA
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YaCTHII

3) ¥V xaxa0# 4acTULbl CYIIECTBYET aHTUYACTULIA

4) Snpo aTroma COCTOUT U3 KBapKOB

Paccunraiite nqiuHy BosHBI 1€ bpoilsist aiis 35eKTpoHa, L[B31/11>Kymeroc;1
co ckopocThio 3.6 kM/c. Macca snektpona m, = 9,1*10™" kr, 3apsan
anextpoHa qe = —1,6%107"° K.

83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IIPH JaHHOM 3HA4Y€HHUU OpOUTAIBHOTO
KBAaHTOBOT'O yucna /[?
84 H2U+1 OIIK-1.3.1
2)3/+1
3)I-1;
4)1
VYkaxuTe, 4TO ONpEaeseT INTABHOE KBAHTOBOE YHCJIIO N.
1) DHepreTnyeckne ypoBHH JICKTPOHA B aTOMe
’5 2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME OIK-13.1
3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha e
3aJJaHHOE HaIIPaBJICHUE
4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTpOHA B 33JaHHOM
HanpaBIeHUU
VYkaxwure, 4To OnpenenseT MarHUTHOE KBAHTOBOE YMCIIO M.
1) OpOuTanbHBIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS 3JICKTPOHA B aTOME OIIK-1.3.1
3) BeimuuHy MOMEHTa HMMIYJbCa JJIEeKTPOHA B 3aJaHHOM
HaNpaBJICHUH
4) DHepreTUuecKne ypOBHH 3JEKTPOHA B aTOME
B dectp xoro Ha3BaH 3((eKT pacuieryieHusl ypoBHEH SHEPIHUH aToMa
BO BHEILIHEM 3JIEKTPUYECKOM I10J1€?
87 1) DitnTeitna u ne Xaaca OIIK-1.3.1
2) lTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JUHUM B CHEKTpE KOMOWHAIIMOHHOTO paccesHus ¢
YacTOTaMH, MEHBIIMMHU YaCTOTHI TA/IAI0IIEro cBeTa?
88 1) OpaHxeBBIMU CITYTHUKAMHU OIIK-1.3.1
2) AHTHUCTOKCOBBIMHU CIIyTHUKAMHU
3) CTOKCOBBIMHU CIIyTHUKAMU
4) AHTaroHMCTUYECKUMU CIIYTHUKAaMU
89 [TosicauTe (hU3NIECKUN CMBICIT BOJTHOBOM (DYHKITHH. OITK-13.1




1) BonHoBas (pyHKIHS TPONOPIIMOHAIEHA SHEPTHH YaCTHIIBI

2) llpousBenenne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSAATHOCTH
00HapY:KeHUS YACTHIbI.

3) BonHoBass ¢yHKIMs 00paTHO MPONOPLMOHATBHA IJIMHE BOJIHBI JI€
bpoiins

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

Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHOIIEHUS
HeonpeneneHHocTel [ eizendepra:

90 |DAE*Atzh OTIK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
YKaxxuTe, KaKue YaCcTHUIIBI SBISIOTCS (DEPMUOHAMHU.
1) DneKTprUYecKu 3apsHKEHHBIC YaCTUIIBI.
ol 2) DAEKTPUIECKU HEUTPaATbHBIC YACTHIIBI. OHK-1.3.1
3) Bce yacTunbI ¢ MOJyLEIbIM CIIMHOM.
4) DNEKTPUYECKH 3apsHKCHHBIC YACTHUIIBI C 1IEITBIM CITMHOM.
Kakx HazpiBaeTcs TBepoe TeNO, Yy KOTOpPOro BajeHTHas 30HA
MOJTHOCTHIO 3aIOJIHEHA, 30HA MPOBOJAMMOCTH — TOJIHOCTHIO CBOOOIHA,
a IIMpHUHA 3alpEIIeHHOW 30HBI BEJIMKA MO CPABHEHHUIO C SHEPrueut
TEIJIOBOTO IBWKECHUA?
92 OIIK-1.3.1
1) IIpoBoaHMK
2) ImdaekTpuk
3) lHonynpoBoaHUK
4) IlpuMecHbI MOJIYIPOBOIHUK
Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CH1?
1) dx*c
93 2) Txc/e OIIK-1.3.1
3) dx/m
4) JIxx/>B
Kaxkast BHecucTeMHasi €IMHUIIA UCTIOIB3YETCS ISl U3MEPEHUS SHEPTUU
MUKPOYACTHIL?
94 | 1B OIIK-1.3.1
2)A
3) kKan
4) spr
OuieHuTe, KaKol CMBICI HMEET COOTHOIIEHUE HEOINPENeTICHHOCTEN
['eit3enOepra s SHEPTMHM YaCTUIIBI U BPEMEHH NPEOBIBaHUS €€ B
95 COCTOSTHUM C TaHHOM dHEpruei’? OIIK-1.B.1

1) DHeprust npsiMO MPONOPLHUOHAIBHA BPEMEHU




2) DHeprusi 0OpaTHO MPOMOPIIUOHATBHA BPEMEHH

3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOM TOYHOCTBIO

4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIle
HeolpeaeJIeHHOCTh BpeMeHH!

B xonme w3MepeHHs ¢ JIOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 9TOro Clenyer, PYKOBOJICTBYSICh COOTHOIIEHUSIMHU
HeonpeneneHHocTel [ elizendepra.

1) Bpemsi u3HM W DHEpPrus OHJIEKTPOHA HMMEIOT CYIIECTBEHHYIO

96 OIIK-1.VY.1
HEONPEIEIECHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MO:KeT ObITh OIpeaejeHa ¢
BBICOKO TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4) y- U Z-COCTaBJISIONIME HMITYJIbCA DJIEKTPOHA HMEIOT CTPOTo
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3bIBaeTcs COCTOSHHME 3JEKTPOHA B aTOME, COOTBETCTBYIOLIEE
MUHHUMAaJIbHOMY BO3MOXHOMY 3HAYEHHIO €r0 SHEPTUu?
97 1) Bo30yxneHHOE COCTOsSIHUE OIIK-1.3.1
2) MeTacTabuibHOE COCTOSIHHUE
3) OcHOBHOE COCTOTHUE
4) BaneHTHOE COCTOSTHUE
B uewm 3akmouaercst TyHHeNbHBIH 3 dexT?
1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
NEPUOIUYECKOM MTOTEHIUANIE
2) B xopmycKylnpHOM TMOBEIEHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS
98 IIPU MIPOXO0KACHUH €r0 UYepe3 Y3KO€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoXaeHUH YacTHIIbI Cpa3y B HECKOJIIBKMX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxXo:KIeHMH MHKPOYACTHIBI 4Yepe3 MNOTEHIHAJIbHBIM
0apbep, KOrja 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOr0
O0apbepa
Kakpne moaBMXKHBIE YacTHIBl WM  KBa3WYacCTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B MOJYIPOBOJHUKAX?
99 | 1) DmexrpoHsl OIlK-1.3.1
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Nonsl
B pesynprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYMWIICA HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O U ONpENETUTe, KaKOro THIIA
MpEBpAICHHE MPOU30LUIO B YKA3aHHOM CIIydae.
100 OIIK-1.V¥.1

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




4) K-3axBart

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN

Hpoqumaﬁme mekcm, 6bl6epume I’lpél@bUleblIZ omeent u 3anuwiume
apcymernniol, 060CH06bl6'a}01/b;u€ 6bl50p omeema.

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

1) OnMHAKOBOCTH aMILIUTY/T

101 | 2) ITocrostHCTBO pasHOCTH (a3
3) PaBencTBO AJIMH BOJTH
4) PaBeHCTBO 4acTOT
Oteer: 1) OMMHAKOBOCTH AMILIUTY/, OCKOJIBKY sl YCTOMYHMBOM
HHTep(EePeHUMOHHOH KAPTHHbI He00XO0AUMbI PABEHCTBO JJIHMH
BOJIH (2, CJ1eI0BATEIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
IIpouumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
VYkaxuTe, Kakie U3 MEPEeYUCIIEHHbIX HUKE HAOOPOB TpeX KBAHTOBBIX
YHCell B aTOME SIBIISIOTCS JOMYCTHMBIMHU.
102 Drn=1,/=0,m=0
2)n=0,/=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
OtBet: 1, 3 1 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHMCJIO 72 HE MOXKET
HMeTh HYJeBOe 3HAYeHHe.
Ilpouumavime mexcm u ycmaunosume coomeemcmeue. K kasxwcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:
YCTaHOBHTE COOTBETCTBHE MEXAY XapakTEepoOM JBIDKEHUS U
JIEHCTBYIOILEH Ha TEJIO CHUJIOM.
103
JBmkeHue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) Pagnas nymo
Ortser: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnOCie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacrnionoxure nepeyncieHHbIe HUKE TeJa B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa HWHEpIUU. Macchl M XapaKTepHbIE pa3Mepbl Tel CUYUTATh
104 | OZMHAKOBBIMH.
A) lap
b) Tonkoe koab110
B) Hunuuap
OtBer: ABB
105 | Ilpouumaiime mexcm u 3anuwiume pazeepHymviti 0OOCHOBAHMbI

OIIK-1




omeem.:
OOBbscHUTE, KaK U3MEHHUTCS CHJIa TOKa 4epe3 MPOBOAHHUK, €CIU TpPHU
HEM3MEHHOH Pa3HOCTH MOTEHLHUAIOB HA €ro KOHIAX U IOCTOSHHOMN
TOJILIMHE TPOBOJHUKA YBEIIMYUTH €TO JUIUHY.

Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €ro
CONPOTHBJICHUE, 2 C POCTOM CONPOTHBJICHUS, B COOTBETCTBHH €
3akoHOM OMa, yMeHbIIACTCS CHJIA TOKA.

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN Pa3IMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex NpPeA0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIU TMPABHUIHHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €r0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIIBHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCIIOJIb3yeMbIE MPU BBIOOpE
orBeToB. [lonHoe coBmazeHue ¢ BEPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTAETCS BEPHBIM,
€CJIM YCTAaHOBJICHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lomHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

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

5) 3agaHue OTKPBHITOrO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M ToNHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
olleHUBaeTcs B 3 Oajuia, eciu JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKy \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAII, pernaMeHTUpYyIOIIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuasia. HasHaueHue COBpPEMEHHON JEKIHMH B




pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIHH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LnaaupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEINISECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— [OJIy4YEeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00padaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa OpeaocTaBiICHMS JSKIIMOHHOIO0 MaTepuaia;

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

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKIF0YaronIasics B BHIOJIHEHUU 00YyJaOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI U HaBBIKOB NMPAKTUYECKOU ESATEIBHOCTH 110 U3y4aeMOU TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKkperuieHHue, YriayOJleHHue, pacliupeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHre palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHON (opM
o0Oy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

3amaHre K BBIMOJHEHUIO MPAKTUYECKONW pabOTHI BBIJACTCS TPENOJaBaTeIeM B Hadaje
3aHSTHS B COOTBETCTBUU C TUIAHOM 3aHATHA. TeMbl IPAKTHYECKUX PadOT MPHUBEACHBI B TaOMI. 5
JTAaHHOW MPOrpaMMBl.




[TpakTudeckue 3aHSATHS TMPOBOISATCS B BHAE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMbIMH B JIEKIIMOHHOM KypCe U B BHJIE
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOSHUKHYTh Y CTYICHTOB P OCBOCHUHU MaTepuaa.

Metoauueckie yKazaHHs [0 TPOBEACHUIO MPAKTUYECKUX 3aHATUN TPUBENIECHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 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. CII6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aungpees, ..
Kosanenko, 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'YAII, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W WHUIUAIBI TpEnojaBareis, (amMuiusgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl Pa0OTHI.

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

Buvi6oowvl 1o mpozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE Pe3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIIEHUIO OTYETA O MPAKTUYECKOMN paboTe

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

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI 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 HOpMaTuBHOU nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1ab0OpaTOpHBIX pabOT OOyYaIOMUKCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKALIUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKOM YacTe U KOHTPOJbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCHUIUIMHBI, OMNpEeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JJaHHOW AUCIUIUIMHBL,

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

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;



— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOIHUTH ONpeesieHHOoe 4Hciio j1adopaTopHbiXx pabot. Ha
KaX1yIo J1abopaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hayane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTpPYKTaxa (pUKCUpyeTCs B ClIeLUaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JIOMyCKa, MOJy4YeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- KaK CJIeIyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITH CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKUM TocoOueM; (amwuivs, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W NTaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUH OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENBHO NAETCs Ha TIOIUCH MPETOIaBATEINIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUS, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBINOIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHWE CJIEAYIoMIeH J1abopaTOpHOU pabOTHI.

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT DOKEH COJIEPIKATh CIICIYIOIINE Pa3ICiibl:




1. Iens paboThl.

Ona cdopmynupoBaHa B ONHUCAHWHM J1aOOpPATOPHOM pabOThI, OTTyma €€ CIeayeT
IIEPETNNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CrieryeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPHUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. PaGoune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(bopMyIbI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opMynbl A1 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYMCICHUH.

B »sTOM pasnene oryera AOMKHBI ObITH NMPHUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOMMBIX 3HAYEHUSAX HEJb3s OCTABIIATH JMIIHKUE JECATHUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kaxa0il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT pazaes HyKeH s TOro, 4TOoObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrrunciieHre NOrpemnHoCTe.

B ostom pa3nmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBIM
IPOBOJWIIACH MaTeMaTHdeckass o0paboTka pe3ysibTaToB M3MepeHHUH. [I0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCICHAN IO KaXKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HANWCAaHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIO C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTAaBUTH JIMIIb CaMOE€ BaXKHOE II0 3TOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJAATCS HA OTIEJNBHOM JIMCTe. B 1r000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o00s3aTeNbHO
BBINOJIHAIOTCS. HA MHJUIMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeJIMYMHA M B KaKUX €AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECECHBI TOJIBKO Y3JIbl KOOPAWHATHOW CeTKU. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIHMCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO OZHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moWaer
peyb HUXKE).

8. OxoHUaTeIbHBIC PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTromM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUUHBI, U C KAKUMHU [TOTPEIIHOCTSIMH.



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

Ecnu u3BecTHO TabiMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OMbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

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

[Ipu popmupoBaHUM CTHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra [OCT 7.0.100-2018. IIpumepsl odopmileHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeTonuveckie yKazaHHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanust u BomHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. ludpun. CII6I'YAIL 2014. 132 c.

OnexTpuuecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Koneusrios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponmun. CII6I'YAIL, 2013. 68 c.

Bomnnosas onruka. Yueono-metoguueckoe mocodue // E.H. Kornmukos, FO.A. HoBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotmukos, N.I1. Kpexkrynosa, H.II1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.4. MeTtonuueckne yka3zaHUs JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBINOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENoaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
y4acTusl.

Jnst oOywaromuxcst mo 3aoyHOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJSIET UM pa3BUBATh YMEHUS



Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMH NMPUOOPETaeMBbIX 3HAHWI, 00ECIEYMBACT BBICOKUI
YpOBEHb YCIIEBAEMOCTH B TMEpPHOJ OOYYCHHUS, MOMOTaeT TMOJyYHTh HABBIKA MOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSIL.

MeroauueckuMyd  MaTepualiaMd,  HAMPaBIAIONIMMH  CAMOCTOSITEIbHYIO  PaboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOMYESCKUN MaTepHall 1Mo JUCIUILIHHE;

— METOJIUYECKHE yKa3aHWs I10 BBIMOJIHEHUIO KOHTPOJBHBIX paboT (i1t 00ydaroumxcst
0 3204HOM (hopMe 0O0ydeHus).

11.5. Meronnueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOa OCBOCHMS
JUCLIUATUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydueOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XkaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMiCs JOJKEH BBIINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
IPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJarouuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1abopaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U o0ydarouerocs; KOHTPOJbHbIE BOIPOCH U 3aJaHusd. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJI OLEHKY B Oaulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpEnojaBaTeeM [0 JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydarolmuMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYMHBI, OTKa3a, OOy4aroIlerocss OT OTBETOB Ha 3aHATUSAX,
HEYJOBJIETBOPUTEILHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATHSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIBHBIX, J1A00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYILECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyYaroOIMXCs CIIy’KaT OCHOBOM AJIs
IPOMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3ayeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY M0 Y4eOHON JUCITUTUTIHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOMMO c/IaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIOJHHUTH
TECTUPOBAaHUE B cHUCTeMe AucTaHIoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLIEHKH «yJIOBJIETBOPUTENILHO». B ciydae HEBBINOJIHEHUS BBIIEU3IOKEHHOTO CTYIEHT, NpH
YCIIEIIHOM MPOXOXAECHUHN MPOMEXYTOYHON aTTECTALlMU, HE MOXKET MOJIyYUTh ATTECTALMOHHYIO
OLIEHKY BBIIIE «YIOBJIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOMH
aTTeCTallHH.

[Ipomexxyrounass ~ arrectanusi  OOydyaromIMXCsl — NpeAyCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMcCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThI, CIIOCOOHOCTH
OPUMEHATh MX A PELICHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIBHOY.

B teuenue cemectpa cTyAeHTY He0OX0aUMO caaTh He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HuKke oneHKH



"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHU BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BBIIIE "XOpoiIo".

OK3aMeH MOXET MPOXOJUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMCS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun onennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIMYHO»: YPOBEHb OCBOEHHS KOMIIETECHIIMH «BBICOKMIT». KommereHuun
chopMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «xXopouo»: ypoBeHb OCBOCHUSI KOMIETEHIMH «IPOJBUHYTHIN». KoMneTeHunun
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS K PEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJICTBOPUTEIBHO». YPOBEHb OCBOCHMS KOMIICTEHLIUU <IIOPOTOBBII.
Komnerenimu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUH ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HEeYI0BJIeTBOPUTEIbHO»: YPOBEHb OCBOEHHUS KOMIIETEHINH
«HenocTaTouHblity. Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He C(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu 110
TUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKUMH M IepedeHb PEKOMEHAyeMoH suTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHu30BaTh Y4eOHYIO padoTy,
YTOOBI IEpe] MEPBBIM THEM Hadala CecCHM ObUIM CIAaHbl M 3allUIIEHBbl Bce Ja0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu moaroToBKe K CeCCHM CleAyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJTOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli JIEHb BBINOJIHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIETO KOHTPOJS M MPOMEXYTOYHON aTTeCTalluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaroIIMXCs IO 00pa30BaTeIbHBIM MPOTrPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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