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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mnporpamMy OakajaBpuaTa [0 HampaBJICHHIO MOAroToBKM/ crenuansHoctd  12.03.01
«I[IpubopocTpoeHue»  HampaBIEHHOCTH  «ABHAIMOHHbIE TPHOOPHI W U3MEPHUTEIHHO-
BBIYHCIIUTENFHBIE KOMITICKCHD». Jluciuruimaa peanusyercs kapeapoit «Ne3y.

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOMIUX KOMIIETEHIIUH]:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MAaTEMaTHUYECKOTO aHaIN3a U MOJCIUPOBAHUS B MH)KEHEPHOU e TeIbHOCTH, CBA3aHHON
C TPOCKTHPOBAHMEM W KOHCTPYMPOBAHHEM, TEXHOJOTUSMHU MPOU3BOJICTBA NPUOOPOB H
KOMIUIEKCOB IIUPOKOT0 Ha3HAYCHUSI»

OIIK-3 «CnocobGeH NpOBOAMTH SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUA W W3MEPEHHUS,
o0pabaTbIBaTh U MPEICTABIATH MOJyYEHHBIE JaHHBIE C YUETOM CIeHU(UKH METOJIOB U CPENICTB
TEXHUYECKUX U3MEPEHUN B TPUOOPOCTPOCHUI

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
y4eOHOTO0 Tpoliecca: JISKLIUHU, TPAKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyJ0EMKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHwIx eaunUI, 468
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTAM pa3BUTb U MPOAEMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI
TCXHUYCCKUX NUCIUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare M3ydeHus AUCUUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEHIIMM U UHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Konx u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHAHUKATOPaA
JOCTHXKCHHUA KOMIICTCHIIMHN

O6menpodeccrnoHaabHbIE

KOMIICTCHIIU

OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBCHHOHAYYHbBIC
1 0OIIENHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHU4eCKOTo
aHaIM3a u
MOJIETIMPOBAHUS B
WHXEHEPHOU
NEeSITeIbHOCTH,
CBSI3aHHOM C
IPOEKTUPOBAHUEM U

OIIK-1.3.1 3HaTh pyHIaMEHTAIbHBIC
3aKOHBI IPUPOJIBI, OCHOBHBIC (DU3UYECKHE U
MaTeMaTUYeCKHe 3aKOHBI

OIIK-1.Y.1 ymeTs NpUMEHSATH
€CTEeCTBEHHOHAYUYHbIE 3HAHMSI, METO b
MaTEeMaTUYeCKOro aHajiu3a u
MOJIEJMPOBAHUS B MHXKEHEPHOU
JIeITEeILHOCTH, CBSI3aHHOM C

KOHCTPYHPOBAHHEM,
MPOEKTUPOBAHUEM U TEXHOJIOTHSIMU
TEXHOJOTHSIMU
POM3BOJICTBA MPHOOPOB
IPOM3BOJICTBA
pruOOPOB U
KOMIIJICKCOB
HIMPOKOTO
Ha3HAYCHUS
OIIK-3 Cnocoben
MIPOBOJAUTH OIIK-3.3.1 3HaTH OCHOBHEIE METOLI U
SKCIIEPUMEHTANIbHBIE | CPEICTBA MPOBEICHUS IKCIIEPUMEHTAIbHBIX
UCCIICIOBaHUS U WCCJICIOBAHMIA, CUCTEMbBI CTAaHIAPTH3AIUH U
HU3MEPCHHS, cepTuduKaIuu
o0OpabartbIBaTh U OIIK-3.V.1 ymetb BbIOMpATh CIOCOOBI U
O6menpodeccruoHaabHbIE .,
MPEJICTaBISTh CpEelICTBA U3MEPEHUN U IPOBOIUTD

KOMIICTCHIIN

MOJTy4YeHHBIC TaHHBIS
C y4eToM crenuduku
METOJIOB M CPEJICTB
TEXHUUYECKUX
M3MEPEHUI B
PUOOPOCTPOCHUH

IKCIIEPUMEHTATLHBIC UCCIICTOBAHS
OIIK-3.B.1 BnageTs cnocobamu 00pabOTKH
Y TIPEJICTABJICHUS MTOJTYYEHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH Pe3yIbTaTOB
U3MEPECHUN

2. Mecro aucuuminHbl B cTpykType Ol




JlucuumimHa MOXeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCIMILIAH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.

3HaHUA, TOJYYECHHbIE NPH HM3YYCHWH Marepuana JaHHOW IJUCUUIIIIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIOJB3YIOTCSI IPU U3yUYEHUU JAPYTUX JUCLUILINH!

— «MarepuanoBeneHue;

— «ONEKTPOHUKAY;

— «DJIEKTPOTEXHUKAY.

3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeaeeHne 3TOH TPYJOEeMKOCTH IO ceMecTpaM) IPeACTaBICHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUTUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16
B TOM YHUCJIC:
nexuuu (JI), (gac) 24 8 8 8
npakTuueckue/cemunapckue 3ansatus (113), 12 4 4 4
(uac)
nabopaTtopHbie paboTsl (JIP), (uac) 12 4 4 4
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnas paboma, Bcero (4ac) 393 119 119 155
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHIUIATCKUi SK3aMEH

4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh

Jlekuuu | 113 JIP KII CPC
Pa3nensl, TeMBI TUCUIUTIITHBI (1ac) (€3) | (aac) (qac) | (aac)

Cemectp 1
Pa3nen 1. Mexanuka 3 2 2 40
Pasgen 2. Kosiebanus v BOJIHBI 3 1 1 40
Paznen 3. Monekymnsipaas pusnka 2 1 1 39
Uroro B cemectpe: 8 4 4 119

Cemectp 2




Pa3nen 4. DnextpuuecTBo 3 2 2 40
Pa3nen 5. Margetusm 3 1 1 40
Pasnen 6. Ontuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 3

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

Hroro 24 12 12 0 393

[lpakTHueckas TMOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMUMHUCS ~ OMNpENEeNCHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETLHOCTHIO.

4.2. ConepxkaHue pa3ieNoB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenbHOe yckopeHus. llocTynaTenbHoe M BpalaTelbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya  KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  [PU
BpallaTeIbHOM JIBUKEHUH.

Nuepunanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aK0oHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CUCTEMBI
otcyeTta. Cuiibl THEPUMH. 3aKOH COXpaHEHHs uMIyibca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEpTrws.
3aMKHYTBIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMaIbHAsT SHEPTUs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPIHUEd WM IOJEM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsSI MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JBWXKEHHs  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaroUIerocs TBEpJ0ro Tea.

[Toctynatet crielaabHOM TEOpUH OTHOCUTEIBHOCTH.
JlopeH11l0BO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PENATUBUCTCKON MexaHWKW. VIHTepBan, €ro MHBApUAHTHOCTB.




PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
peHHTHBHCTCKOﬁ JUHaAMUKU. Kunetnueckas SHEPTIUA
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTUEH U UMITYJIbCOM YACTHIIBL.

Pa3pnen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUU MasSTHUK, (PU3NUECKHI MAsTHHK, KOJICOAHUS
nox jgeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M chepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cyneprio3UIUM.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas puszuka.

TepMoguHamuuecknue CcoOCTOAHMs W mporecchl. [loHsTue
dbyHKIIMM  coctostHMs. BHyTpennsisi sHeprus. KomudectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJlo TepMOJIMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTUs
KaK (YHKIHS COCTOSHUA. TermioeMKocTh. DHTpomusi. BTopoe u
TpeTbe Haudaina TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHUE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, AHTponus). CKOPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUJCANbHBIX  Ta3o0B.
Pacnpenenenune bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsjna.
B3aumoneiicTBue IIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HanpsskeHHOCTh
NIEKTPOCTATUYECKOTr0  moJid.  [IpuHIMO — CynepHo3uIUH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMHM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIManbHOCTH ANEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTATHUUYECKOTO  I10JIS,
CBsI3b MEKIy HUMU. TeopeMa ["aycca a1t 3IeKTpOCTaTUYECKOTO
I0JIs1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
Honspuzanus quaaeKTpuKoB. CBOOOHBIE M CBA3aHHBIC 3apsi/Ibl.
Jusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHUE  (MHOYKIIMS).
Teopema ['aycca 1yt 2JIEKTPUYECKOTO TOJISI B JIUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpnencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsI0B. DHEPrUs 3apsKEHHOTO IPOBOJHHUKA.
OO6beMHas II0THOCTh SHEPTUH 3JIEKTPUUECKOTO MOJIS.
DNEeKTpUYECKU TOK. DIEKTPOABMKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W AuddepeHnamIbHON
dopmax.




Pa3pnen 5.

MarneTusm.

3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topouza.
®opmyina Jlopenna. Cuna Ammepa.

MaruuTtHoe nojie B BemiectBe. HamarunueHHOCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsoxeHHocTb MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O IUPKYJIAIHUA
BEKTOpa HAIMPSKEHHOCTH MAarHUTHOTO TMOJIS.

3akon @Papanes. IIpaBuwio Jlenna. Camounnykinuda. B3anmnas
WUHYKIHUA.

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

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMAaTHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loiinTHHra. 3aKkoHBI MNPEJIOMJIEHMS W OTPaKEHHUs CBETA.
AOCOIOTHBIN MOKa3aTelh TPEIOMIICHUS.

Wntepdepenusa. Meronsl HaOI0AeHUSI HHTEP(PEPEHIINU CBETA.
Hudpakmus ceera. [lpunnun [Moiirenca-Openens. ducnepcus
ceera. Judpakmmonnas pemrerka. [lomsipuzanus cBeta. 3akoH
Maumoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUus: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopnycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3pnen 8.

KBanToBasi MexaHHuKa.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®dazoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoiins.
[lIpunnunn ~ HeompeneneHHoctu  [eizenOepra.  BosHoBas
¢yHKIUSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3NYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUs
nemwkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sme. KBanTtoBbli ocummuiatop. Hynesas
SHeprusi, HyJeBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MexaHWKe. 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.
CummeTrpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun  [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUIl CIEKTP aTOMOB
u MoJieKyJl. [Ipupoaa XuMU4YeCcKoi CBA3M.

Pazmen 9.

®Du3uKa AaTOMHOI0 AApAa.
AtomHoe sapo. JlegekT Macchl, SHEprus CBs3M sapa. SnepHbie
CHIIBI. MO,Z[GJII/I aTOMHOT'O Aapa: KarcjbHasa MOJCIIb,




o0OosioueyHass MoAeNlb. Buabl pagMoOaKTUBHOIO H3IYYECHHUS.
3aKoH paauMoaKTUBHOTrO pacmana. Anbda-pacnaj. bera-pacnan.
IM'amMma-u3znydenne. HacTHIbl 1 aHTUYACTHUIIBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SIaepHble peakTophbI.

DyHIaMEHTAIbHBIE B3aHMOJICUCTBUS. Knaccudukanus
areMeHTapHbIX yactul. KBapku.

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTUUeCKUX DopmeI TpynoeMKOCTb, |IIPAaKTUYECKOU |pa3aeiia
/11 3aHATHAN TMPAKTHICCKIX (gac) MOJATOTOBKH, | JUCIIUIT
SaHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemenue 3agag 2 1
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tena
2 Kunematuka u Penrtenue 3anau 1 2
IUHAMHKA KOJIeOaHU!
3 MounekynsipHo- Pemenue 3amau 1 3
KHHETHYECKasi TCOPUS
Cemectp 2
4 Hanpsioxkennocts u Penrenue 3anau 2 4
IMOTEHITHAT
3JIEKTPOCTATHYECKOTO
IOJIS
5 Nunykuus Pemenue 3amau 1 5
MAarduTHOTO MOJIS.
Cuabl B MAaTHATHBIX
MOJIAX
6 WnuTtepdepenmus, Pemenue 3amau 1 6
T paxims,
TTOJISIPU3AITUS
Cemectp 3
7 Dddext Komnrona, Pemenue 3amau 2 7
CBOHCTBa (POTOHOB
8 ATtoM Bopopoaa. Penrtenue 3anau 1 8
IToctynarte! bopa
9 S nepHbie peakuumn Penrenue 3anau 1 9
Bcero 12

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh
| Ne | HanmeHnoBaHue 1a00paTOpHBIX paboOT | TpymoemxocTs,

W3 Hux ‘ Ne




/T (qac) MPaKTUYECKOM | paszjiena
MOJITOTOBKH, | JAWCIIHII
(qac) JIUHBI
Cemectp 1
1 | MastHuk MakcBeria 1
2 | Marematuyeckuii 1 0OOPOTHBIN MAaTHUKU 1 2
3 | OnpeneneHue CKOPOCTH 3BYKa B BO3TYXE 1 3
Cemectp 2
4 | OnpeneneHre MEKTPOSMKOCTH KOHACHCATOpa 2 4
5 | OnpeneneHue ropu30HTATBHON 1 5
COCTABJISIFOLIEH HANIPSKEHHOCTH MarHUTHOTO
noJst 3eMJIu
6 | Konpiia HeroToHa 1 6
Cemectp 3
7 | IIpoBepka 3aKOHOB TEIJIOBOTO U3JIY4E€HHUS 2 7
8 | OnpeneneHne NOTSHIIMAIOB BO30YKICHUS 1 8
aTOMOB
9 | OnpeneneHue HEPTUU 0 — YACTHIL TIO 1 9
npoOery B BO3JIyxe
Bcero 12

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImxcs
Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocTosTenbHO# paOboThI
qac qac qac yac
1 2 3 4 5
N3ydeHne TeopeTHIecKoro Marepuana 99 30 30 39
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) » 30 30 39
Kontponbsabie paboTsl 3a0uHnKoB (KP3) 96 29 29 38
[ToaroToBKa K MPOMEKYTOYHOMH 99 30 30 39
arrectauuu (ITA)
Bcero: 393 119 119 155

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEIILHON PabOThI 00YUAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl IJIsl CaMOCTOSITENbHONW paboThl O0yJaroluxcs yKa3aHbl B
ma. 7-11.

6. [lepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHUI MpHUBeeH B TabIuIe 8.




Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Kommuectso
SK3EMILISIPOB B
UIL{LIIJH;gg cc bubnmuorpaduueckas ccpuika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
AK3EMILTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

https://znanium.com/catalog/ | Uponos, 1. E. Mexanuka. OcHOBHBIE

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

https://znanium.com/catalog/ | Upoznos, U. E. DnexTpomarneTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.

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

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabopaTtopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Upomos, . E. 3amaun o oOmieit pusuke :

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

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusmku : yuebHoe

product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. SnepHas ¢pusuka : yaebHoe
noco6wue st By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. u pom. - Mocksa : M3gaTenscTBo
HOpaiir, 2020. - 320 c.

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

Ilepeuenn AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS TUCLMIUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpCcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaia «Y CieXH
dbu3udecKkux HayK», OU3MYECKUN HHCTUTYT UM.




I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

physics/

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

https:/fizikaguap.ru/ O06pazoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAII

8. IlepeueHb MH(OOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedeHs UCMOIB3yeMOT0 MPOTPaMMHOTO OOeCTIEYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUSI

Ne i/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WMCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

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

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, I[TetepOypr, ya.
IPYIIIOBBIX YU UHIUBUIYAJIbHBIX KOHCYJIBTALUHI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNU. aynuropust Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
Ycranosku FRM — 06; FRM — 08; FRM — 09;

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

2 VYyeOHas aymuTOpus I IPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-




CEMHHApPCKOT0 THUIA, Ja00paTOPHBIX 3aHATUHN, TPYNIIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB IS (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

[TerepOypr, yim.
T"acremo, n. 15,
aynurtopus Ne31-04B

VYueOHas ayIuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYILETO KOHTPOJISA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnenuann3upoBaHHas MeOEb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TAOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®I1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble pPabOThI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Andpakmus miockux BojH, 4./[udpakuronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOnHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUs YIeOHOH
uHpopMauu O0JIBIION ayIUTOPUH; 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;, TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpodhobpazosanuey r. Kazann)).

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

VYueOHas ayIuTOpus Ui IPAKTUYECKUX 3aHATUH,

196135, r. CaHKT-




1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, [TerepOypr, yim.
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO l'acremnno, n. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynutopus Ne32-05.
Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnienuanu3upoBaHHas MeOENb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
uHpopManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. OueHouHble cpeAcTBa ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyToOuHOM aTTecTraiuu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOMpoOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCA NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mIKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUIA

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
S-OaibHas IIKajIa PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, [TOCJIEJIOBATEIFHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JOTIOJHHUTEIHHOW JIUTEPaTypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C MTPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIMAM3HUPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Olsl_eégjii Zgﬁgn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— o0y4aronuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh HA 3HAHWS OCHOBHOU
JUTEpaTypHl;
«OpOMION — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBA€T YCBOCHHBIE 3HAHUS C HPAKTUYECKON JESATEIBHOCTHIO
«BAYTCHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ ITOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000O0IECHMS;
— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIONyCKaeT HeCYIIECTBEHHBIE OINOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GATTOHOY — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHUI
HallpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTMYHO BJIAJECET CUCTEMON CIENMAIM3UPOBAHHBIX OHSITHUM.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3ATTCHOY paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY; 5
— UCIIBITBIBAET TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUI;
— HE MOKET apryMEHTUPOBATh HAy4YHbIE [TOJIOKEHNS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.
10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 3K3aMeHa
Kon
Ne /m [Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIlK-1.3.1

2 Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAHT'€HLUATIbHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-1.Y.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrmoBas OINK-33.1
CKOpOCTB U YTJIOBOE YCKOPEHHE. o

5 JatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1
[Ipoananu3upyiite OTIMYMA CHEAYIOIIUX (U3UYECKUX MOJeNeit:

6 adcomotHO TBEPHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure OIK-1.Y 1
IpUMep, B KOTOPOM OJHO M TO K€ TEJIO BBICTYNIACT B KayeCTBE o
MarepuasibHON ToUuku 1 ATT.

7 [Tokaxure CB3B  MEXKIY JUHEWHOM M YIJIOBOM CKOPOCTBIO OIK-3.Y 1
MaTepUaIbHON TOUYKH.

[Ipoananu3upyiite xapakrtep NPSAMOJIMHEWHOTO IBWKEHHUS Tejla IO

3 U3BECTHOMY 3aKOHY JABIKeHus x(f) = 10 + 2*¢ + 0,5%7 (m). Kakoit OIK-1.V 1
NyTh MPOHAET TeNo 3a Yyka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
IPUMEHEHNE 3aKOHOB, UCIIOJIb3YEMBIX JUIsl PEIICHUS 3a/1a4H.

9 ChopmynupyiiTe nepBoiii 3akoH HproToHA. OIIK-1.3.1

10 OOBsCHUTE NPUHIMIT M3MEPEHHs] BEIMYMHBI CHiIbl, ocHOBaHHbIM Ha | OIIK-3.3.1




TpeTbeM 3aKoHe HbloTOHA.

11

OOmbsicHHUTE, KaK, COTJacHO BTOPOMY 3akOHY HpIOTOHaA, 3aBHUCHUT
YCKOpEHHUE TeJla OT €ro Macchl.

OIIK-1.3.1

12

[IpuBenure npumep, WIUIFOCTPUPYIOLIUN IEHCTBUE TPETHETO 3aKOHA
HeroroHa.

OIIK-3.V.1

13

Kamenb nexut Ha 1HE cocyza, OJHOCTBIO NOrpyKEHHBIN B BoAy. Kak
WU3MEHHUTCS CWJIa JaBJICHUS KaMHS Ha JHO, €CIIH CBEpPXYy HaJUTh
KepocHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

OIIK-3.B.1

14

HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy
TPAEKTOPUH ILJIAHET.

OIIK-1.3.1

15

OL[GHI/ITG 3aBUCHMMOCTb CHJIBI BCCMHUPHOI'O TATOTCHUA OT MAaCChl
B3aUMOJICCTBYIOIIMX TEJT W PacCTOSHUA Mexay HUMU. OOocHyiiTe,
KaK HM3MCHHUTCS CWJIa B3aUMHOTI'O TATOTCHHUA ABYX TCJI, C€CJIIM MACCy
OJIHOTO U3 TeJl YBEIMUYUTh BIBOE, a PACCTOSHUE MEXIY TelaMu —
YMCHBIIUTL B JIBA pa3a.

OIIK-3.B.1

16

JlaiiTe onpeneneHrne uMIysbca Teja Kak (GU3N4ecKor BETHYHHBI.

OIIK-1.3.1

17

Chopmynupyiite, n0pU KaKUX YCIOBHUSX  BBINOJHSIETCS
COXpaHEHHUsI UMITYJIbCA.

3aKOH

OIIK-3.3.1

18

Ha?:OBI/ITe, Kakas d)HSquCKaH BCJIIMYHMHA HA3bIBA€TCSA MOMEHTOM CHUJIBI.

OIIK-1.3.1

19

CpaBHHTE 3alIUCH OCHOBHOTO 3aKOHA AUHAMUKHU JIJIsl TOCTYIMATEIbHOTO
W BpaIIaTeIbHOTO ABWKCHHSA. Halinure B3aMMOCBS3M MEXKIY STUMH
3aKOHaMM.

OIIK-1.V.1

20

ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA.

OIIK-1.3.1

21

Jlaiite onpenenenne paboThl Kak (GU3NYECKON BETHMUNHBI.

OIIK-3.3.1

22

CdopmynupyiiTe, 4TO TaKOE MOIIHOCTh KaK (pU3NUecKasi BeIMYHHA.

OIIK-3.3.1

23

OObsicHUTE, TTOYEMY LEHTPOCTPEMUTEIbHAS CHUJla MPU BpallEHUU IO
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.

OIIK-3.V.1

24

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoil m = 1 Kr o 1eicTBUEM
HEKOTOPOM CHIIBI U3MEHUJIO CBOIO CKOPOCTH C vp = 1 M/c 10 v = 3 m/c.
OOocHyliTe TPUMEHECHHE 3aKOHOB, HCIIOJIB3YEMBIX JUISI PEIICHUS
3aJ1a4H.

OIIK-1.V.1

25

OObsicHUTE, B YE€M COCTOMT pa3lIUyUe MEXKIY KOHCEPBATUBHBIMHU H
HEKOHCEPBATUBHBIMH CUJIAMHU.

OIIK-1.V.1

26

Kakoit kopalip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH
HEHArpy>K€HHbId — TpU OAMHAKOBOW MOIIHOCTU  JBMrareins?
OO6ocHyiiTe CBOIl OTBET.

OIIK-3.B.1

27

JlaiiTe onpeneneHre NOTeHIMaNbHON dHeprun. OT 4ero OHa 3aBUCUT?

OIIK-1.3.1

28

OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C
MOTEHIINATbHON YHEPTUEH.

OIIK-1.3.1

29

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

OIIK-3.3.1

30

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

OIIK-1.V.1

31

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

OIIK-3.V.1

32

HazoBute Qopmyny, mo KoTopod BBIYUCISETCS MOMEHT HMITYJbCa

OIIK-1.3.1




aOCOJIIOTHO TBEPIOTO TEIa.

Kak BblUHMCHgeTCS KHHETHYECKAS OHCpPIrUsd BpallCHUA a0COJIFOTHO

33 TBepaoro Tena? CpaBHute ¢ dopmynoi s kunerndeckou sHeprum | OIIK-1.V.1
MOCTYINATENbHOTO IBUYKEHUS.

ChopmynupyiiTe  n1Ba  mocTyjlaTa TEOPUUM  OTHOCUTEIIBHOCTH

34 o . OIIK-3.3.1
OWHIITEHHA.

CnpaBemniuBa i B crienuaibHOW Teopun oTHocutenbHocTH (CTO)

35 KIaccudeckas (popMyna s KHHETHUecKo# sHeprum E = m*1*/2? OIK-3.Y 1
Ecnu Her, TO Kak pacCUMTBHIBACTCS KHHETHYECKash HSHEpPrus Tela T
coriacHo CTO?

Onpenenure, Kak M3MEHUTCS NEpUOA KOIeOaHU MPYKUHHOTO

36 MasiTHUKAa IpU YBEJIMYEHMM €ro maccel B 2 pa3a, a xectkoctu | OIIK-1.Y.1
NPY>KUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus rapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1
CrnenaiiTe BBIBOA TIO BONPOCY: Kak OyIeT HU3MEHSITHCS XOJ
MasiTHUKOBBIX YacOB NpPH HACTYIUIEHUU JIETHUX JKapKuUX JHEH IO

38 CPAaBHEHHIO C XOJIOJHBIMHM 3UMHHMM JTHSMH, €ciiu dackl yctaHoieHsl | OIIK-3.B.1
B HEYTEIUICHHOM MOMEUICHUH (CTepKEHb MAasgTHUKA METaJNTNYeCcKuil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 ChopmynupyiiTe onpeeacHue BOJTHBI. OIIK-3.3.1

40 OOBsSICHUTE pazNu4he MEXIy TMPOAOIBHBIMA M  TONEPEUHBIMH OIKA3.V 1
MEXaHUYECKUMHU BOJIHAMHU.

41 3anumuTe ypaBHEeHUe Oeryeil BOJIHBI. OIIK-1.3.1

42 HazoBute, ueMy paBHa cpenHssi 00beMHas TIIOTHOCTh SHeprun BoaHbl. | OIIK-1.3.1
Hcrounuk 3Byka U MPUEMHUK ABUKYTCS APYT OTHOCUTEIBHO Apyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie

43 paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE OMK-1.Y 1
OTHOCHTEIIbHOE U3MEHEHNEe YacTOThI 3ByKa 3a cueT 3¢ dekra omiepa. T
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roifrexca. OIIK-1.3.1

45 HazoBure onpenenenmne nHTephEpPEHIINN BOJIH. OIIK-1.3.1

46 Cq)opMyanyﬁTve, YTO Ha3bIBaeTcs crosued BomHOW. [IpuBegute OMK-1.Y 1
pUMEp CTOsTYEH BOJIHBI.

47 HazoBuTe ocHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPBIMH OMUCHIBAETCS OIMK-33.1
TEPMOJIMHAMUYECKAsl CUCTEMA.

Ha onny wamry BecoB MocTaBWIM ONIOAIE C TOopsidei BOJOHM, a Ha

48 Ipyryio ypaBHoBemwuBawmue e€ rupu. Coxpanutcs nu ¢ Teuennem | OIIK-3.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anummuTe ypaBHEHHUE COCTOSIHUS UCAIBHOTO rasa. OIIK-1.3.1

50 YKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y YKECTKOH JIBYXaTOMHOM OIK-3.3.1
MoJieKyJibl. C KaKUMU JIBUYKEHUSIMU OHU CBSI3aHbI?

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

59 Onenute, 4yBCTBUTEIHHOCTh KaKOIO TEPMOMETpA BBIIIE — PTYTHOTO OIK-3.B.1
WIM CIIUPTOBOTO (TIPU MPOYUX PABHBIX YCIOBUSX)?

I"a3, Haxonsimmiics npu noctossHHOM AasieHuu p = 100 klla, uamenun | OIIK-1.V.1

53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.

54 CrenaliTe BBIBOJBI IO XapaKTepy MU3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-3.B.1
ero 6bIcTpoM pactirpeHuu. OTBET MOSICHUTE.

55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIIMHA. OIIK-1.3.1




OlieHUTE CUTYalMIO: KaIljid MACJSTHUCTOM >KUJIKOCTH IIONajaeT Ha
MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY.

56 R OIIK-3.B.1
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TMOBEPXHOCTh BOIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM
57 nap OAMHAKOBOM Macchl IIpu OfHOM M ToM ke TeMmmeparype? | OIIK-3.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHne 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.
[Ipoananm3upyiiTe, Kakyr pabOTy COBEpIIAET AIEKTPOCTATHYECKOE
61 MoJIe TIPOTOHA B aTOME BOJOpOJA MpU ToJHOM oOopoTe 3ektponHa | OIIK-3.V.1
BOKPYT HETO.
62 Kak B3auMHO OpHUEHTHPOBaHbI CUJIOBBIE JIMHUU U SKBUIIOTEHI[MAIbHbIE OIMK-13.1
OBEPXHOCTU?
63 B xakux emamnunax cucteMbl CH MOXHO M3MEpPSITh HANPSKEHHOCTD OMNK-33.1
AJIIEKTPUYECKOTO NOJIsi?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoill BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 00KJIa/IKax KOHAEHCATOPa, YTOOBI IPU pa3HOCTH MoTeHuuanoB mexnay | OIIK-3.V.1
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
OueHnurte, KakOoW €MKOCThIO OyayT o0jamaTh MeETATHYSCKUe
68 IIACTHHBI TOMmaap0 0.2 M, KOTOpBIE pazeneHsl cinoeM mapaduna (¢ | OIIK-3.B.1
=2.5) Tommuuou 0.5 cm?
Cnenailite BBIBOA, KaK M3MEHHUTCS DSJIEKTPOEMKOCTh ILIOCKOIO
69 KOHJICHCATOpa ¢ KBAJpPaTHBIMM IJIACTUHAMH, eciii u3 »Tux miactud | OITK-3.B.1
BBIPE3aTh KPYT'H C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
OnieHuTE CHUTyalMIO: JBa KOHJIEHCAaTOpa OJMHAKOBOW eMkoctu 200
70 MK®D coenuHeHBI MapawienbHo. Kak m3aMeHuTcs ux obmasi emkocth, | OITK-3.B.1
€CJIM COeJIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 JlaiiTe onpenesnenne 3IeKTPUIECKOro TOKa. OIIK-3.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
73 Kaxk u3mMeHuTcs conpoTuBlieHHE POBOAA, €CJIU €r0 IJTUHA YBEIHUUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnu 3 KOM mpu OIK-1.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jaiite onpeneneHre MarHMTHOW UHAYKITUH. OIIK-1.3.1
76 Kakum 00pa3oM omnpenensercst HanpapjieHue CHiibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-3.3.1
73 Paccuuraiite, yemy paBHa BeIUYMHA MArHUTHOTO TOJISI B LEHTPE OIK-3.Y 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
Paccunraiite MarHMTHyH0 MHIYKIUIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-3.Y.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI UM (peppOMarHUTHBINA
7 CEepJEYHUK ¢ MpoHHUIaeMocTrio | = 100, eciu mo HEMY MPOXOAUT TOK
cuioi 2 A.
80 PaccuuTaiiTe miIoTHOCTH HaMOTKHM TOpouAa, HeoOxomumyto, 4yTooOsl | OIIK-1.V.1




Mpu CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTi.

81

Onpenenure, Kakol 3apsifi HECET 3JIEMEHTapHas 4acTHlla, €CJIM OHa,
JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.

OIIK-1.V.1

82

OneHuTe CUTyaluio: B MArHUTHOE TOJI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
BJICTAIOT IIPOTOH U JJIEKTPOH. byNyT M OTJIMYATBCA UX TPACKTOPUH, U
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

OIIK-3.B.1

83

B dem cocTouT siBJIeHHE 3JIEKTPOMArHUTHOW MHAYKIIUN?

OIIK-1.3.1

84

[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE
BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM
10 cMm HaxoguTcsi B MarHUTHOM none ¢ uHaykuuedr 50 mTn. Otser
3anuimTe B MB.

OIIK-1.V.1

85

Jlaiite onpeneneHns: AMaMarHeTHKaM U IapaMarHEeTUKaM.

OIIK-1.3.1

86

Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu?

OIIK-3.3.1

87

UT0 Ha3bIBaIOT KO3PLUUTUBHON CHUIION?

OIIK-3.3.1

88

Onpenenure, KaKas dHEPTUs 3aKIOYEHA B KAaTYIIKE WHAYKTUBHOCTBIO
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

OIIK-3.V.1

89

[Ipennoxute crnocod H3MEpPEeHUs] BETUYMHBI MAarHUTHOW SHEPruH,
3aKJIFOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

OIIK-1.V.1

90

UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM?

OIIK-1.3.1

91

Kak B3auMHO OpHEHTHPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
HAIMpsODKCHHOCTU  JJICKTPHUYCCKOI'0 IIOJId, Mar HUTHOU HHAYKIOUU U
CKOPOCTH BOJIHBI?

OIIK-1.3.1

92

CdopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyiTe, A€ CBET IABMXKETCS ObICTpee — B anmase (n = 2.42)
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOPOCTH CBETA B
JIAHHBIX cpenax’?

OIIK-1.V.1

94

OuenuTe cuTyalMio: JIyd CBETa MaJaeT Ha TPaHULy pasjena JIByX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomiieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPAXKEHHBINA U MPETOMIICHHBIN JIy4u
ObulM TepHeHIUKYIsApHbl Apyr apyry? Ecmm pa, omnpenenure
II0Ka3aTeNb IPEIOMIIEHHUS BTOPOH Cpebl.

OIIK-3.B.1

95

Urto Ha3wiBatOT nHTEpEpeHIuei ceera?

OIIK-3.3.1

96

Onumure, B 4eM pas3Inyue MEXAY I€OMETPHUYECKONW M ONTHYECKOU
Pa3HOCTBIO XOJd CBETOBBIX JIYUEH.

OIIK-1.V.1

97

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU
OKpacKMd y TOHKHMX IUICHOK (pa3jiuTO€ Ha MOBEPXHOCTHU BOJBI MAacCJo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-3.B.1

98

Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl
HAOJIOACHUS JUCTICPCHH.

OIIK-3.3.1

99

[Ipoananu3upyiite, kakoi HaWOONBIINN MOPSIJOK CIEKTPa MOXKHO
HaOmogaTh Ha JIU(PaKIMOHHOW pemieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00Iy4aroT CBETOM C JIMHON BOJIHBI 500
HM.

OIIK-1.V.1

100

Uemy paBHa pa3HOCTh (ha3 JBYX CBETOBBIX BOJH, NPU KOTOpPOU
Ha0J10/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAIM3ATOP TaK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IUJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciiy4ae?

OIIK-1.V.1




Cemectp 3

102

Uto Takoe aOCOTIOTHO YEpHOE TeNo?

OIIK-1.3.1

103

Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS
JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOocHyiiTe Baml OTBET,
onupasch Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

104

Pacnonoxkure cinenyromue CIEKTpPaJbHbIE KIIACCHI 3BE3] B IOPSIKE
BO3pacTaHUs aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3Be315I,

G — KenThIe,

M — kpacHbsle,

O — romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHsS! aOCOTIOTHO YEPHOTO Tela.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-3.V.1

105

OOBsicHUTE TPHUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO
ONTHYECKOTO MUPOMETPA.

OIIK-3.V.1

106

Urto HazbiBaeTcst BHEIIHUM (HoTOdhHEeKTOM?

OIIK-1.3.1

107

B kakux enununax cucrtembsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3.3.1

108

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTajuia, paboTa BeIXxoga KoToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-3.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4EHHUS.

OIIK-1.3.1

110

OObsicHuTe, KaK dHEprus OTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

@®otoH ¢ anuHON BONHBI A = 97,04 nM paccesyicsi Ha HEMOJBUKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeieHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHA  mpu
KOMIITOHOBCKOM paccestHuM. PaccunTaiite ero BemuunHy B yKa3aHHOM
cinydyae. KoMnTOHOBCKasl JUIMHA BOJIHBI paBHA 2,426 nm.

OIIK-3.B.1

112

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

OIIK-1.3.1

113

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

OIIK-1.V.1

114

B dem coctout runotesa ne bponins?

OIIK-3.3.1

115

OObsicHUTe, TpPH KaKUX YCIOBHSIX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBeauTe mnpuMephl, NTOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-3.3.1

116

Byner nm mposIBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHuU B BOpOoTa IIMPHHOM 7 M, eciu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOUN QyHKIMH?

OIIK-1.3.1

118

B uem oTiamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

119

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

IpOTOHA Maccoit m, = 1.67*10 7 KT, HMEIOIIHIX OJMHAKOBBIE CKOPOCTH

V.

OIIK-3.Y.1

120

«HYNEBBIX KOJIEOAHUN» KBAHTOBOTO
CBA3aHA C  COOTHOILUECHHEM

Kakum o0Opazom sHeprus
TFapMOHUYECKOTO  OCLMILIATOpA
HeonpeneneHHocTei [ elizendepra?

OIIK-3.V.1

121

ITocunraiite, CKOJIBKO 3JEKTPOHOB MOXKET HAXOJIHUThCSI B OCHOBHOM

OIIK-1.V.1




COCTOSIHHMH B aTOMC.

122

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Yy KOTOPOTO ILIEJIMKOM
3arMojiHeHa BHENTHSA 2p-0007104Yka. ATOM KakoOro BEIIECTBA HWMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIIK-1.V.1

123

OueHute 1O TOPSAAKY BEIUYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMSI, DHEpPrusi KOTOPOrO XapaKTEepPU3YyeTCs pa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-3.B.1

124

MukpouacTuia 3amnepra B O4JHOMEPHON NOTCHIUAIBHON IME IIUPUHON
[/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = 1. Ilokaxure, Kak ONpeNeNuTbh KOOpAWHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKPOUYACTHUIy MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-3.B.1

125

KakuM MokeT OBITh CHUH YacTHI, KOTOPHIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TaKUX YaCTHII.

OIIK-3.3.1

126

OObBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-3.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JIYYCHHA.

OIIK-1.V.1

128

[Ipennoxute  TeopeTnyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

OIIK-3.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEpPrusi OCHOBHOTO
coctosiaust E| = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUsT By = -5
9B, sHeprus metactabmibHOro coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJIHBI, HA KOTOPOU MPOMCXOIUT padoduee N3IydcHHE.

OIIK-1.V.1

131

Uemy paBHa MoOJsipHAs TEIUIOEMKOCTh TBEPJOTO TeJa, COIJIaCHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-3.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBasi TeOpI/IH TCIIJIOCMKOCTHU TBep,Z[OI‘O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

OIIK-3.V.1

133

Kakass wacrtuna HaseBaercs ¢oHoHOM?  Kakum
pacrpeaesieHueM OMUChIBAlOTCS (POHOHBI?

KBaHTOBBIM

OIIK-1.3.1

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

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

Ne i/t

[Tepedyens BonpocoB (3amav) 1yt 3aueta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHHS/BBIONHEHUS KypCOBOM paboOTHI

No /a1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHU1/BBITTOTHEHHS
B KypCOBO# paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl s mpoBeneHHS TNPOMEXYTOYHON aTTECTallMM B BHAE TECTHPOBAHHUS

npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISt TECTOB

‘ Ne i/m

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon




WHIUKATOpa

Cemectp 1

Kakass Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEWCS PaBHOMEPHO C
MOCTOSIHHBIM T10 BETUYMHE YCKOpEHUuEM?

1) [Ipssmas nuHuA

2) JIunus ¢ neperndbom
3) [Tapabomna

4) OKpYKHOCTH

OIIK-1.V.1

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NICCKUX BETUYUH UMEET
EIMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Ummynbse

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-1.3.1

[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHUX CHJ, JEHUCTBYIOIINUX MEXAY TEIaMU
3aMKHYTON MEXaHHYECKOU CUCTEMBI?)

1) 3meHeHnto 3Heprun CUCTEMBbI

2) Hyaro

3) VI3MeHeHHI0 UMITYJIbCa CUCTEMBI
4) YcKopeHHIo LIEHTPa Macc CUCTEMBI

OIIK-1.V.1

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

1) YacTtuubl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuubl OyayT MOKOUTCA

4) Yactuupl Oy1yT ABUraThCsl B IPOTHBOIOJIOKHBIE CTOPOHBI

OIIK-3.B.1

Yto npou3oHWIEeT ¢ MOMEHTOM MHEPLIMU CBUHLIOBOIO UMJIMHJIpA
OTHOCUTEIIBHO OCH, COBHAJAIONMIE C €ro TEOMETPUYECKOW OChIO
CUMMETPUH, €CIIM LIWIUHJP CIUTIOIIUTD B IUCK?

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKaXuTe BEpHYIO 3allUChb YPAaBHEHUS JAWHAMUKHM BpalaTEIbHOIO
JIBHKEHHUS.

)M =J*w
2)e=M/J

3) M=L*w2
4) L =r*p*sina

OIIK-3.3.1

VYkaxure, 4eMy paBeH MOMEHT WHEPLUH TOHKOTO 00pyda Maccoi m u
paauycar.

OIIK-1.3.1




1) J=m**/12

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

Brei6epute ¢dpaszy, COOTBETCTBYIONIYIO TEepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. .. »

1) ®@axkr cymiecTBOBaHUS a0COIIOTHOTO JIBIKEHUS

2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA

3) ®dakT CyIiecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETa

4) ®axT cyliecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anumes

OIIK-1.3.1

VYkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥um?
4) m/c?

OIIK-3.3.1

10

PaccunTaiiTe BenMunMHYy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JIBUKECHHE KOTOPOW ONMUCHIBAETCS ypaBHEHUEM X = 3cos(2f—
/4) cm

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

OIIK-3.V.1

11

Bri6epute dopmyny, onpenensitoniyr0 BeIMYnHy (Ha3oBOM CKOPOCTH
BOJIHBI.

1)v=o0*k
2)v=k*v
v=k*A
Hv=0o/k

OIIK-3.3.1

12

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

1) 3aBuCHT OT yObUIM MOTEHIUATBHON SHEPTUU

2) IlponopurioHanbHa MPUPALIEHUIO KHHETUYECKON YHEPTUU
3) PaBHa nyJio

4) 3aBUCUT OT CKOPOCTH JIBHYKEHUSI.

OIIK-1.3.1

13

Kakas u3 nmepeyucieHHpIx (PU3NYECKUX BEIIMYHUH UMEET Pa3MEPHOCTH
(kr*m)/c*?

1) MomMmeHT cuibl
2) MoMeHT uHepuuu

3) MoMeHT umIryibca
4) Cuana

OIIK-1.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

OIIK-3.3.1




2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM
3) PaBHOYCKOpEHHBIM MIPSMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM

15

Bri6epute mpaBuwibHBIM OTBeT. Kak WM3MEHSIETCSs MOIyJb CKOPOCTH
npu HpSIMOJIPIHefIHOM JBMOKCHUHM, €CIN 3aBHCHMOCTH HpOfII[eHHOFO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ +t°2

1) YObiBaer

2) IIpoxomut 4epe3 MUHUMYM
3) Bo3pacraert

4) OcTaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

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

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

OIIK-1.3.1

17

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

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

OIIK-3.V.1

18

Haiimute oTHOIMEHUE MPOU3BEACHHBIX padoT (A1/A;), ecinu nBa aucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSTHUS TTOKOS IO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-3.V.1

19

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

1) Tanuneit

2) DHHIITEH
3) Jlopenn

4) bop

OIIK-3.3.1

20

Bribepute ypaBHeHHe, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

OIIK-1.3.1

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHUM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmoaTbcs pe3oHaHC (my —
coOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAIOMICH CHJITBI)?

1) ® >> 0

OIIK-1.3.1




2) o> o0
3) o= ol
4) o << 0

22

BeiGepure, kakasg (Qu3myeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monspnas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPLHI

OIIK-1.3.1

23

Bri6epure, B Kakol crCTeMe TeJ TOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) HezaMkHYyTOH, I/iIe CyMMa MOMEHTOB BHYTPEHHUX CHUJI paBHA HYJIIO
3) He3amkHyTOH, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTOCTOSTHHA

4) HezamknyToi

OIIK-3.3.1

24

VYkaxure, paboTa Kakoil W3 NMEPEUMCIICHHBIX CHWJI paBHA HYIIO TpU
3aMKHYTOW TPAacKTOPUU IBHKEHUS TeEIIA.

1) Bsizkoro TpeHus

2) Cuiibl TpEeHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpeHUS 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-3.V.1

26

[Ipoananusupyiire, Kak W3MEHUTCSA epuo KOJIeOaHmit
MAaTCMaTUYCCKOro MasaTHUKA, CCJIIM AJIMHY €ro MoABCCa YBCIIMYUTL B 9
pa3, a Maccy rpy3a — YBEJIMYHTH B 4 paza?

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

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

OIIK-1.V.1

27

YUto npou3ouAET CO CpPEeIHEW SHEPIHeH MOCTYNATEIbHOIO JIBUKCHUS
OJTHOW MOJIEKYJIBI Ta3a, €clii 00beM HEKOTOPOil MacChl MIEalbHOTO
ra3a u300apruuecku yMeHbInuiIcs B 2 pasza?

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

OIIK-3.B.1

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONMIEH CUTYyalluH: JBa
pPa3IUYHBIX MACAIBHBIX ra3a — OJHOATOMHBIM M JIBYXaTOMHBIA —

OIIK-3.B.1




HaXOJATCS TPHU OAWHAKOBOM TeMIepaTrype M 3aHHMArOT OJWHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHUECK 10 yMEHbIIEHUs o0beMa B 2
pasa.

1) I'a3bl HArpeIUCh OAUHAKOBO

2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs OobIie

4) T"'a3b1 BOOOIIIE HE HATPEIUCH

Cemectp 2

VYkaxuTe siBJICHUE, KOTOPOEe UMEeHYyeTcsl HHTepdepenmeit BoH?

1) OrubaHue BOJIHAMH MPETATCTBUHA
2) Hajoxkenue apyr Ha apyra BOJIH, HAYIIMX OT KOIE€PeHTHbIX

29 OIIK-3.3.1
HCTOYHUKOB
3) OTkIIOHEHHE BOJIH oT MEPBOHAYAILHOTO HaIlpaBJICHUS
pacIpoCTpaHEHHUs IIPU NIEPEXOAE U3 OAHOU CPEeABbI B APYIYIO
4) 3aBUCUMOCTD (ha30BON CKOPOCTH OT JIJTMHBI BOJIHBI
[Ipoananu3upyiite, KakuM JOJDKEH OBITH YToJl TMAaJeHUs CBETOBOTO
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI C Magarommm yroi 40°.
30 1) 25° OIIK-3.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 21eKTPOEMKOCTh TNIOCKOTO BO3AYIIHOIO KOHIEHCATOPA, €CIIN
paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0macth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BooM (€ = 81)?
31 1) YMenpmtcs B 4 pa3s OIIK-3.B.1
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3
HazoBute BemiecTBa, KOTOPhIE MPHU OOBIYHBIX YCIOBUSAX MPAKTHUECKU
HE MPOBOJAT PIECKTPUUECKUMN TOK?
32 1) IIpoBoaHuKH OIIK-1.3.1
2) IonrynnpoBOJHUKH
3) IInatuna
4) IndIeKTpUKH
Kax HaIIpaBJICHbI CUJIOBBIE JIUHUU HaIPSHKEHHOCTH
JIEKTPOCTATUYECKOr0 II0JIs, CO3JaHHOIO TOYEYHBIM OTPULATEIbHBIM
3apsiiom?
33 OIIK-1.3.1
1) 3akpyuuBaroTcs BOKpYT 3apsiia
2) K 3apsany
3) 3akpyuuBaroTCs BOKPYT 3apsiia IO YaCOBOM CTpEJIKe
4) 3akpyuuBaroTCs BOKPYT 3apsiia MIPOTUB YaCOBOM CTPEJIKH
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
34 ANEKTPUUECKOTO 10JIs1? OIIK-3.3.1




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

4) A*m?

35

MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
0OJIBIIIE AIIEMEHTAPHOTO 3apsiaa?

1) Moxet

2) Het, He MOKeT

3) MoeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHbBIN

OIIK-3.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO MO 7

1) IloreHuMaNbHONW BHEPrUM E€AVMHUYHOIO ITOJIOKUTENBHOIO 3apsiaa
WJIM OTHOUICHUIO ITOTEHIUAIbHOU DHEPIUH K 3apsry

2) PaGote chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKMTEJIBHOI0 3apsila M3 JAaHHOM TOYKH TOJdA B
0eCKOHEe4YHOCTh

3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS

4) Kunernueckoit sHEpruy NpoOHOTO TOUYEUHOTO EAMHIUYHOTO 3apsiia B
JNAHHOU TOYKE MOJIA

OIIK-1.3.1

37

Hanumure popmyny 3akona Oma B nud depenmansHoii popme:

HR=UI
2) R = Q/PAt
3)j=c'E
4)R =P/

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JJIMHY yTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU
paccTosiHie MeXIy ABYMsI TOYKaMHU MPO3PAvyHON AMAIEKTPUUYECKOM
cpenbl S =4 m. [lokazarens npenomiieHus cpeanl n = 1.5. OnTuyeckas
JUTMHA MyTH L U3 0OHOM TOYKH B APYTyIO COCTABUT. ..

I)5wm
2)6m
3)7Twm
4H1lm

OIIK-3.B.1

39

Kaxk HAa3bIBACTCA BCIIMYHHA HaIps’KCHHOCTU I0JIA, €CJIn
HaMarHU4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U
HAIpPs’KCHHOCTD I10JIA HalipaBJICHA MMPOTHUBOIIOJIOKHO 1010,
BBI3BaBIIEMY HaMarHM4MBaHUe?

1) 'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIEH cuIon

OIIK-1.3.1

40

Ouenure, MO KaKOW TPACKTOPHH OyAET IBUTaThCS B MATHUTHOM ITOJIC
YacTHUIIa, JIETAAsl C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUNA MAarHUTHOMN

WHTYKITUH.

1) OxpyxHOCTB

OIIK-3.V.1




2) llpamas
3) OBasnounn
4) Dnnunc

41

B kakux emuHUIIAX H3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJist?

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

OIIK-1.3.1

42

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

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

B) JIH3IIEKTPHK 3) 10* - 10°

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

OIIK-3.3.1

43

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

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

OIIK-1.3.1

44

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

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

4) 1/16

OIIK-1.V.1

45

Jliis 0OBSICHEHUSI KAaKOT'0O SIBJIEHUSI MOKET OBbITh MCIOJIb30BAH MPUHLIUI
I'tolirenca-®penens?

1) KorepentHocTh

2) Iudpakuus

3) Ionspuzanus

4) KopnycKyasspHO-BOJHOBOM JTyajii3M

OIIK-1.3.1

46

[Ipoananusupyiite, 4yeMy paBeH IEPUOX  PELICTKH, KOraa
nudpakionHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

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

OIIK-3.V.1

47

[Mpoananu3upyiiTe WHTEHCHMBHOCTH CBETa NPU HHTEPPEPCHLUH
OJIMHAKOBBIX BOJIH C MHTCHCUBHOCTBIO | OT KOT€pPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPOH pa3zHocTh ¢a3 paBHa 2*m*N (N =0, 1, 2, ...).

OIIK-3.V.1




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

Haitgure npaBwibHOE  Ha3BaHUWE  JUII  BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TOJIS.

48 1) [loTenuman OIIK-1.3.1
2) Hanpsi>keHHOCTH
3) Unnykuus
4) 3apsin
OrneHuTe, KaKk 3aBUCHUT DIIEKTPUYECKasl MPOBOJUMOCTh TPOBOJIHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.
49 1) Ilpssmo nponopuoHaIBHO OIIK-1.V.1
2) IIponopuHOHaNbHO CTENEHHU OT PA3HOCTH NTOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Onenure, KaK U3MEHUTCS cuiia ANEKTPOCTATUYECKOTO
B3aMMOJICHCTBHSI JBYX TOYEUHBIX 3apsIOB, €CIH OJUH W3 HHUX
YMEHBIIUTh B 4 pa3a, a pacCTOSHHE MEXKIYy HUMHU YMEHBIIUTH B 2
paza?
50 OIIK-3.B.1
1) YmensmmTcs B 8 pas
2) YMmenwmmTcs B 2 pasza
3) Ymensmmurcs B 16 pa3
4) He nzamenurcs
UTo U3 MEepeurcIeHHOIO SIBISETCS OCOOCHHOCTBHIO CUIJIOBBIX JUHUI
MarHUTHOTO T0JIsA?
1) CuioBble THHUM MATHUTHOI'O T0JISI BCera 3aMKHYThIe
2) MarHuTHble CHJIOBBIE JIMHHUM HAUYMHAIOTCA HAa MAarHUTHBIX H
o1 3aKaHYMBAIOTCS Ha AJIEKTPUUECKHX 3apsaax OIK-3.3.1
3) MaruutHble CWJIOBbIE JIMHUM HAYUHAIOTCS WU 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsaax
4) MarHuTHble CUJIOBbIE JMHUM HAYWHAIOTCA M 3aKaHYMBAIOTCA Ha
INEKTPUUYECKUX 3apsiax
CnenaiiTe BBIBOJ, KaKOH T€OMETpUYECKON (DUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMKCHHS 3apsHKCHHOW YaCTHUIIBI, JIBUTAIOMICHCS TIOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TMHUSIM MarHUTHOW MHYKITHH.
52 1) OKpYRHOCTS OIIK-3.B.1
2) [Tapabomna
3) 'umep6omna
4) Cnupaasb
Ouenute creneHp mnosspuszauuu P cBera, eciu CBET MpeCTaBiseT
53 co0Ol CMech eCTECTBEHHOI'O CBETa C IUTIOCKOMOJSPU30BAHHBIM. OTK-3.B.1

MHTEeHCUBHOCTh  TOJISIPU3OBAHHOTO  CBeTa B Jydye  paBHA
WHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.




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

54

PaccunTaiite mokazaTenb MpPEIOMIICHUS BEIIECTBA, €CIM CKOPOCTh
cBeTa TpH TIEepexojie Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymesbniacsk Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-1.V.1

55

PaccuuraiiTe yrom MexIy ONTHYECKMMM OCSIMU TOJspU3aTopa H
aHainzatopa. [Ipy NpOXOXKIEHUH CKpEIEHHBIX MOJsIpu3aTopa H
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1

56

[Ipoananu3upyiite, Kak U3MEHUTCA BEIUYMHA MAarHUTHOW WHIYKIIHH
Ha OCHU IJIMHHOI'O COJICHOWAA, €CJIM TOK B HCM YBCIIMYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIIHUTH B 2 paza.

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

3) Ymensmurcs B 9 pas
4) YMmenbuTcs B 3 pasza

OIIK-3.V.1

Cemectp 3

57

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) lHorsomaer Bce majgawilee HA HEro U3JIy4eHHe
2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-1.3.1

58

Y KaKoro u3 Ten oTpakaTebHask CIOCOOHOCTH OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajibHOTO
3) MaroBoro

4) Yepnoro

OIIK-1.3.1

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTH‘{GCKEUI CBCTUMOCTH
a0CoJIIOTHO YepHOTOo 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-3.B.1




60

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

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

4) ®opmyna Panes-/xunca

OIIK-3.3.1

61

Kakoe n3znydenue sBiseTCs paBHOBECHBIM ?

1) Anbda-, 6eTa-, raMMa-u3ITydeCHUS

2) TenioBoe u3ryyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra30Hax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE

OIIK-3.3.1

62

VYkaxuTe 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aJlaHHOM
aOCOJIIOTHOU TeMItepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-3.3.1

63

VYxkaxure popmyity, ONpeaessSIoIIy0 SHEPTUI0 CBETOBOTO KBAHTA!

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

2) E=h*c

3) E=h*\A

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

OIIK-1.3.1

64

[Ipoananu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HAChILIEHUS NPHU
doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJAroIIETo
CBETA MOCTOSIHHOM JIJTUHBI BOJHBI.

1) Ymenbmaercs

2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUIUBACTCS

3) CHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS

4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCsI

OIIK-1.V.1

65

[IpoananmusupyiiTe, 4YTO MNPOU3OMAET C KHUHETUYECKOM JHEPrUen
(GOTORNEKTPOHOB, €ClaM, HE MEHSsS YacTOThl MAJalollero CBETa,
YBEJIUYUTH €r0 UHTEHCUBHOCTD B 2 pa3za?

1) YmensmuTcs B 2 pasa
2) YBenuuutcs B 4 paza
3) He usmennTcst

4) YBenuuutcs B 2 paza

OIIK-3.V.1

66

Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) amis
KaToJia, M3TOTOBJICHHOTO W3 BoJb(pama TtommmuHor 2 M. Karton
HOKPHIT clloeM oOKcuaa Oapus. PaboTa BbeIXOJa 3IIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosiaras [Inanka — h = 6.6%10™*
Jlx*c. 3apsin anekrpona — e = 1.6%10™"° Ko

1) 3.2*10" I'n

OIIK-3.B.1




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

Kakum 00pa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaTo/Ja U3 KaJIMUs OT YacTOTHI MaJak0IIEro ceera’?

67 1) IIpsimo ponoOpIHMOHATBHO YACTOTE OIIK-1.3.1
2) IIponopuHoOHaNbHO YCKOPSIOLIEMY HAIPSKEHUIO
3) IlponopuMOHAIBHO KBAAPATY YAaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananu3upyiite, Oymer sm HaOmomarbcss (HOTOdIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa 00Jy4aTb CBETOM C JAJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.
1) ®oTtoad ekt Bo3MOKEH, €ClIM KaTo HarpeTh 10 TeMnepaTypsl 347
68 K OIK-1.V.1
2) He Oyner
3) ®otodadpdeKkT BO3MOXKEH, €CIU JIOMOJHUTEIHLHO TMPHIOKUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIMAJIOB BEIMYMHON HE
MeHee | B
4) ®otorhdHeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5
Onenure, OT KakWX BEJIMYUH 3aBHCUT CHJIa CBETOBOIO JABJICHHS C
KBAHTOBOW TOYKH 3PCHHUS:
A) Yucna (oTOHOB B CBETOBOM ITyUKE;
b) Duepruu dortona;
B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.
69 OIIK-3.V.1
Ortser:
1)A,B
2)A,Bb,B
3)b,B
4) A, b
[Tpoananu3upyiite, B KakuxX OO0JIaCTAX CHEKTpa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agpdexra Komnrona.
70 1) Bunumslii quana3on OIIK-3.V.1
2) Pagnonuamnas3on
3) TeparepiLoBblil fuanazoH
4) PeHTreHOBCKUI 1MAaNa30H M TaMMa-u3J1yyeHHue
CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM MOJIHOCTBIO MpeKpalaercss GoTOTOK. Y CIOBUE: SHEPTUS
¢oroHoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBJsAeT 2.5 3B.
71 OIIK-3.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Ounenute, BO CKOJBKO pa3 JaBlI€HHE CBETa, IMa/aOIIEro
72 NEepIEHANKYISIPHO HJCaIbHO 3€pKalbHOW moBepxHocTH, Oonbme | OIIK-3.B.1

JABJICHUs CBETA, MAJAIONIEr0 NEPNCHAMKYISIPHO HACATHHO YEepPHOM




MOBEPXHOCTH.

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

Kakum 06pazom ummysabsc (OTOHA CBSI3aH C JTMHOW BOJTHBI?

1) UMnynibe npsiMo pONOPLHOHAJIEH AJIMHE BOJIHBI

73 2) Nmnynbe npsiMO IPONIOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJIHbI OIlIK-1.3.1
3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH JVINHE BOJTHBI
4) mnynbc npsMO NMPONOPLUOHAIEH KOPHIO KBaJPaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o0nacTu crekTpa 3JeKTPOMAarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?
74 1) NadpakpacHoe uziyyeHue OIIK-3.3.1
2) TeparepiioBoe U3y4eHHE
3) PeHTreHoBcKOE U3Iy4eHHE
4) PaguousiryueHue
[Ipoananusupyiite, Kakoe W3  IPUBEICHHBIX  BBICKA3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:
1) UHTEHCUBHOCThL CBeTa He 3aBHCHUT OT IUIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXKET M3JIy4aThCsl U PaCpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OIK-1.V 1
MOPLMSMU — KBAaHTAMHU
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMA, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPIUU
4) ng yacTULBl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJIMHATBI U UMITYJIBC
VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI EPBOTo nocryiara bopa.
1) YTBep:kaeHue 0 CylecTBOBAHUM CTAIMOHAPHBIX COCTOSIHWI, B
KOTOPBIX aTOM He M3JIy4aeT U He NMOIJIOIIAeT JHePIruu
76 2) Pa3HOCTb 3HEpruil IByX CTAllMOHAPHBIX COCTOSHUU paBHa sHepruu | OIIK-1.3.1
M3JTy4aeMOro MM MOIJIOIIAEMOr0 KBaHTa CBETA
3) B aTome 37eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM
4) AToM COCTOMT W3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M|
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIMCBHIBAET CIOCOOHOCTH AaTOMOB K H3JIYYCHHIO U TOTJIOIIECHUIO
SHEPIUM: «ATOMBI MOTYT ...»
77 1) IMorjiomarh ¥ U3Jay4aTh JUIIbL HEKOTOPbIH JUCKPETHBIH HA00p OIK-3 3.1

3HAYEHUH JHEPIruu

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIIHIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAO0Op 3HAYEHUIl SHEpruH, JHOO
J00YIO TTOPIMIO SHEPTUH

4) Uznyyatp m00yl0 TIOPIMIO DHEPTUM, a TMOMIOIATh JIMIIb




HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYECHUN YHEPTUU

78

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

1) TernmoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyYeHUE
3) 'amma uznyuenue

4) Buaumblii cBeT

OIIK-3.3.1

79

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

1) YBemuuunace Ha 4.86 5B
2) YMenbmuJjiachp Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) Ypenuumiack Ha 9.72 5B

OIIK-3.V.1

80

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

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

OIIK-3.B.1

81

Vkaxure, B U€M 3aKI04aeTCs runoresa ae bpouns:

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

2) AToM HEe MOXET CoJlepKaTh 0oJiee ABYX AIEKTPOHOB, HAXOSIIUXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HA0OPOM YETHIPEX KBAHTOBBIX YHCET

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

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HENpephIBHO, a
OT/IeJIbHBIMU KBaHTaMU

OIIK-1.3.1

82

Bribepute yTBepkaeHue, Haubosee NpPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJHOBbIE CBOMCTBA
2) DNeKTpOMarHUTHBIC BOJHBI UMEIOT CBOMCTBA YaCTHII

3) ¥V xaxa0# 4acTULBl CYIIECTBYET aHTUYACTULIA

4) Slnpo aTroma COCTOUT U3 KBapKOB

OIIK-3.3.1

83

Paccunraiite niuHy BosHBI 1€ bpoilsist aiis 35eKTpoHa, L[B31/11>Kymeroc;1
co ckopocThio 3.6 km/c. Macca snektpoHa m, = 9,1%10™" kr, 3apsa
anexTpoHa qe = —1,6%107"° K.

1) 1.6 mxMm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-1.V.1




84

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

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

OIIK-1.3.1

85

YKEDKI/ITG, 4TO ONpCACIACT INTaBHOC KBAHTOBOEC YHMCJIO N.

1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoeknuio OpOWTANIBPHOTO MOMEHTAa HMITYJbca OJJIEKTPOHA Ha
3aJJaHHOE HAIIPABJICHUE

4) BennunHy  MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaTPaBJICHUU

OIIK-1.3.1

86

YKEDKI/ITG, 4qTO OHNpCACIA€T MAarHUTHOC KBAHTOBOEC YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHepruo CTalMOHAPHOIO COCTOSIHUS AJIEKTPOHA B aTOME

3) BeanuuHy MOMEHTAa HMIYJbCa JIeKTPOHA B 33JaHHOM
HaTIpaBJIEHUH

4) DHepreTHYecKue ypOBHU AJICKTPOHA B aTOME

OIIK-3.3.1

87

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

1) DitnmTeitna u 1e Xaaca
2) llTrapka

3) OTTHHTCray3eHa

4) AaponoBa-boma

OIIK-3.3.1

88

Kak Ha3pIBalOT IWHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIIMMH 4aCTOTHI ITaJar0mecro cBera?

1) OpanxeBbIMU CIIyTHUKaMU

2) AHTHUCTOKCOBBIMHU CITyTHUKaMHU

3) CTOKCOBBIMHM CIIyTHUKAMH

4) AHTarOHNCTUYECKUMHU CITYTHHKAMH

OIIK-3.3.1

89

[MosicHuTe pusruecKuii CMBICT BOIHOBON (YHKIIHU.

1) BonnoBas yHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHUIIBI

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

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

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

OIIK-3.3.1
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Bribepure BEPHYIO (OpMyYITHPOBKY COOTHOLLIEHUS
HeonpeneneHHocTei ['elizendepra:

1) AE*At> h

OIIK-1.3.1




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

91

yKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/I.

1) DneKTpuYecKu 3apsHKEHHBIC YaCTUIIBI.

2) DAEKTPUIECKU HEUTPaTbHBIC YACTHIIBI.

3) Bce yacTunbI ¢ MOJyLEIbIM CIIMHOM.

4) DneKkTpuYecKy 3apsHKEHHbIE YAaCTHIIBI C LIEJTBIM CIIHHOM.

OIIK-1.3.1
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Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTHIO 3aIIOJTHEHA, 30HA TIPOBOJAUMOCTH — MOJTHOCTHIO CBOOOTHA,
a IIMpUHA 3aMpelleHHON 30Hbl BEJMKA MO CPABHEHHIO C HEPrUeil
TEIJIOBOTO ABMKEHUS?

1) IlpoBogHUK

2) In31eKTPUK

3) IMonynpoBoaHUK

4) ITpuMecHBII MOTYIPOBOHHUK

OIIK-1.3.1
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Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?

1) dx*c
2) Jlx/c
3) dx/m
4) 1x/»B

OIIK-3.3.1
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Kakas BHecucTeMHast €MHUIIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTHU
MHUKpOYaCTHLL?

1)>B
2)A

3) kKan
4) apr

OIIK-3.3.1
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OnieHuTe, KakKol CMBICI HMEET COOTHOIICHUE HEOINPEIeICHHOCTEN
['eit3enOepra s SHEPTMHM YacTUIIBI U BPEMEHH NPEObIBaHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?

1) DHeprust npsMO MPONOPLHUOHAIBHA BPEMEHU

2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU

3) DHeprust 1 BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO

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

OIIK-3.B.1
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B xome wusMepeHHMss ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLTa
oTpeJieJieHa X-COCTAaBIISIONIAs UMITYJIbca dIeKTpoHa. OOBsICHUTE, YTO
n3 3TOro CIeNmyeT, PYKOBOJACTBYSICh COOTHOILIEHUSIMH
HeonpeneneHHocTel [ elizendepra.

1) BpemMss %W3HM M DHEPrusl HIIEKTPOHA MMEIOT CYIIECTBEHHYIO
HEOIPECICHHOCTD

OIIK-1.V.1




2) KoopauHata X 3J1eKTpOHAa He MOeT ObIThL oOmnpenejeHa ¢
BbICOKOH TOYHOCTBHIO

3) Bce koopauHAaTHI 3JIEKTPOHA MTOJIHOCTHIO HEOIIPEIETICHHbIE

4) y- ¥ Z-COCTaBJISIIOIIME HMITYJIbCA DJIEKTPOHA HMEIOT CTPOro
OIpEICIEHHOE 3HAUYEHUE

Kak Ha3wpIBaeTCsS COCTOSHUE OJICKTpOHA B aTOM€, COOTBETCTBYIOIICEC
MHWHUMAJIbHOMY BO3MOXKHOMY 3HAUCHUIO CT'O 3Heprm1?

97 1) Bo30yxneHHOE COCTOSIHUE OIIK-1.3.1
2) MeTacTabuiibHOE COCTOSIHHE
3) OcHOBHOE COCTOTHUE
4) BaneHTHOE COCTOsTHUE
B uem 3axmmrouaeTcst TyHHENIbHBINA A3 HeKrT?
1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKPOUYAaCTHIBl B
NEePUOIUYECKOM MOTEHIUANE
2) B KOpIycKyIsIpHOM MOBEACHUHM 3JIEKTPOMATHUTHOTO H3IyYEHUs
98 IIpU IMPOXO0KACHUH €ro Yepe3 Y3KO€ OTBEPCTUEC OIIK-1.3.1
3) B HaxoXJeHUU YacTUIIBI Cpa3y B HECKOJIbKUX TOYKAX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoXo:KIeHMH MHMKPOYACTHILI Yepe3 MNOTEHIHAJIbHBIH
0apbep, KOrjJa 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOrO
O0apbepa
Kakue mnoaBumxkHBIE YacTUIBI WJIM  KBa3MYaCTULBI  SIBISIOTCS
HOCHUTEJISIMU 3apsiJia B OJYIPOBOJHUKAX?
99 1) DnexTpoHbl OIIK-3.3.1
2) IIporons!
3) DJIeKTPOHBI U ABIPKH
4) Uounsl
B pesynprare paguMoakTUBHOIO pacraja 3apsan Aapa yBEIMYWIICS HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W OMNpPENETUTEe, KAaKOro THIIA
IIpEeBpAIlCHHE MPOU30LUIO B YKA3aHHOM CIIydae.
100 1) lisa p-pacnana OIIK-3.V.1
2) a-pacnafg
3) y-pacnan
4) K-3axBat
Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUM
IIpoyumatime mexcm, @vibepume NpasUNbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
VKaxuTe, 4TO U3 MEPEUYUCICHHOIO HE SIBIIAETCS CTPOIMM YCIOBHEM
JUISl KOTEPEHTHOCTH CBETOBBIX BOJIH.
101 1) OnMHAKOBOCThH aMILIUTY/T OIIK-1

2) IlocrositHCcTBO pazHOCTH a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT

OtBet: 1) OMMHAKOBOCTH AMIUIUTY/I, NOCKOJbKY VISl YCTOMYNBOM




HHTep(EePEeHUMOHHOH KAaPTHHbI He00XO0AUMbI PABEHCTBO JIJIHH
BOJIH (2, CJ1eI0BATEJIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

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

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

102 Drn=1,/=0,m=0
2)yn=0,/=0,m=0
) 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 ycmanosume coomeemcmeue. K kasxxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:
VYcTaHOBUTE COOTBETCTBHUE MEXAY XapakTEpOM  JIBIXKCHHS U
JIEMCTBYIOILIEH Ha TEJIO CHUJIOM.
103
JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) LlenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeiitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito
Otser: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacrnonokure nepeyncieHHbIe HUKE TeJla B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa WHEpIUU. Macchl M XapaKTepHbIE pa3Mepbl Tel CUYUTATh
104 | CWMHAKOBBIMH.
A) lap
b) Tonkoe koab110
B) Hunuuap
OtBer: ABB
Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OO0CHOBAHHbIU
omeem:
OObsicHUTEe, KaK M3MEHHUTCS CHjla TOKa 4Yepe3 MPOBOJHUK, €CIU TPH
HEU3MEHHOM pa3HOCTH TMOTEHIMAIOB Ha €ro KOHIaX M MOCTOSHHOM
105 | TonmumHe MPOBOAHUKA YBEIUYUTH €T0 JIHHY.
Otser: Ilpu yBejuYeHMH JIMHBI MPOBOJHHMKA BO3PACTAET €ro
CONMpOTHBJIEHHE, 4 C POCTOM CONPOTHUBJIEHHS, B COOTBETCTBHHU C
3aKk0HOM OMa, yMeHbIIIaeTCsl CHJIA TOKA.
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUUE 8bIOOP OMBEMA.:
106 | EcrecTBeHHBI CBET NPOXOIHWT Yepe3 MOJIAPU3ATOp W aHAIU3aTop, OIIK-3

CKpellleHHble nox yriaom 45°. Onpenenure, BO CKOJBKO pa3
YMEHBIIUTCS HUHTEHCUBHOCTh B CBETOBOM ITYYKE ITOCJIE NMPOXOXKACHUS




4yepe3 aHaTu3aTop.

1) B 2.5 paza
2) B 4 paza

3) B 3.5 paza
4) B 1.5 paza

Otset: 2) B 4 pa3a, Tak Kak nocjie NpoXo:KIeHUs MOJISIPU3ATOPA
HHTEHCHBHOCTH CBeTa ocjiabeBaeT B 2 pa3a, a ocJie NPOX0KICHHUA
aHAJIM3aTOPa — NPONOPUMOHAJIBHO KBaJApaTry KOCHHYca yrJa
MeK1Y III0CKOCTSIMH MOJISIPU3AIUH.

Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U
3anuwiume apeymenmol, 000CHOBbIBAIOUUE 8bIOOD OMBEMA.

OTMeThTe, KaKue YacTHUIlbl U3 NePEUHCIICHHBIX HIDKE 00pa3yloTcs MpH
B -pacmane.

107 1) DnexTpon
2) Ilo3utpon
3) DIEKTPOHHOE aHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO
Oteer: 1 u 3, napa «MO3HTPOH - HeHTPHHOY» 0Opasyercs npu P -
pacnaje.
Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
[IpoBeauTe COOTBETCTBHE MEXKIY BHIAAMH MArHETHKOB W BEITUYMHOU
UX MarHUTHOW TIPOHUIIAEMOCTH L.
108
Bunnsl MarueTukosB MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)yu>>1
2) ITapamarseTku byu<l
3) ®eppoMarHeTHKH Byu>1
Otset: 1-b, 2-B, 3-A
Ilpouumavime  mexcm u  ycmanosume  NOCA€008AMENbHOCHIb.
3anuwume coomeemcmeyOuyio NOCie008ameIbHOCMy OYK8 cllesd
Hanpaso.
Pacnonoxkutre ykazaHHble Cpelbl B TOPSOKE BO3PACTaHUS UX
ONTHUYECKOH TIIOTHOCTH.
109
A) Bona
b) Boznyx
B) Anmas
OtBer: BAB
Ilpouumaiime mexcm u 3anuwiume pazeepHymvili 0OOCHOBAHHbBII
omeem:
110 OueHute, yeMy paBeH MOMEHT WMHEPIHUHU KATSIIETrocs MO IUIOCKOCTH

HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemy LlTeitnepa.

OtBer: MoOMEHT WHepHUM IWIHHAPA OTHOCHTEJbHO OCH,




NMPOXo/sillleil Yyepe3 ero HeHTpP, paBeH mr/2. IIpumensisi Teopemy
IlITeiiHepa A HOBOH OCH BpAallECHHs, HAXOAALUEHCH OT CTApPOH
0CH HA PACCTOSIHMH, PABHOM PAAHYCy IMJIMHAPA, HAXOMUM: mr’/2
+ mr* =3mi*2

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpex NpPeA0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIH MPABHUIHHO
yKazaHa mu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0ayiom, HEBEpPHBIH OTBET WU €r0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl IU(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [lonHoe coBmazeHue ¢ BEPHBIM OTBETOM OlLiEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WIIA OTBET OTCYTCTBYET — () 6asuioB.

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

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOCJI€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKHU 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
orleHUBaeTcs B 3 Oasuia, e JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKU \ OTBET HENMPABUIIBLHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

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

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Kunemartuka
2 Jnnamuka
3 3aKOHBI COXPAHEHHS] B MEXAHUKE
4 OCHOBBI CIEIIMAJILHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue KoyeOaHus
6 BoJsiHOBBIE MpoLIECCHI
7 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOIN TEOpUHU
8 DJIEKTPUYECTBO
9 Marnetusm
10 BonnoBas ontuka
11 KBanToBas onrtuka
12 ®duzrka aToma
13 KBaHTOBass MexaHuka
14 Du3uKa aTOMHOTO s1pa
15 S nepHbie peakuumn




10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IPOLERYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

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

11.1. Meronuueckue yka3zaHUs Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO IIO3HAHHWSA, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHATHIHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpPOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C APYTUMU AUCITUTUTHHAMM.

[LnaaupyemMble pe3yIbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

— TIOJyYeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAUMEl CIIalIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccHid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTYypa Opea0CTaBICHHMS JCKIIMOHHOI0 MaTepHaia.

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

11.2. Meronuueckue ykazaHus Ui OOYYAIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIu y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10]T PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIEroCs SBISETCS MPUBUTHE O0YJIAOIIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemplie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;



— OBIIAQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMUi;

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

TpeOoBaHUs K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

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

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOMpOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJICHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYSCKUX 3aHATUNA TIPUBENICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosuxosa, B.K. Ilpununko, E.B.
Pyrokos, FO.H. Hapes. CII6I'YAII, 2018.67 c.

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

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

Crpykrypa u hopMa oTyeTa 0 IPAKTHIECKOU paboTre

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

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE AUCLUUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW paboThl, GaMwins W WHUIHAIB TpernoaaBarens, (GamMuius W HHULUATBI
CTYJEHTa, HOMEp ero yueOHOM! IPYIIIbI U J1aTa 3alIUThl paOOTHI.

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

Bu1600b1 10 IpoieIaHHOM paboTe JOHKHEI COJEPKATh OCHOBHBIC PEe3yIbTATHI IO paboTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

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

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

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

11.3. Meronuueckue ykasaHus JUIs OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOPHBIX paboT OOy4aromMHCs [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH



OKCIIEPHMEHTa B COOTBETCTBHHM C KBATH(PUKAIMOHHON XapaKTEPUCTHUKOW O0O0ydJaromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJUTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3YYCHUS JUCIUILUIMHBI, OMpENeNIeMOil Yy4eOHBIM IUIAaHOM, M OTHOCUTCS K CpEIICTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEIYIONUX OCHOBHBIX 337a4 00y4Yaronierocs:

— TpuoOpeTeHHe HAaBBHIKOB WCCIEAOBAHHUS IMPOLIECCOB, SBICHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIUILTUHBI,

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMs TEOPETUYCCKUX 3HAHWMA, MOJYYCHHBIX Ha
JCKITUSX;

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUINHE;

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

3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH OMpelesieHHOoe 4Hciio j1adopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHyio paboTy IUIAHUPYETCs HE MEHee IBYX 3aHATUMH: OJHO Ha BBIMOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Havane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclcaThCsl.

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 MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOcie JIOMyCcKa, MOJTyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM II0CTaBJIeHa;
- KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIENyeT POBOAUTH YKCIIEPUMEHT.

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHale.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHU TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYyIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEDP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKUM TIocoOueM; (amwuivisi, WHUIAAIIBI
CTyJIEHTa W HOMEp TPYIIbl, GaMIIdsg W WHUIMAIBI 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 HAOMIOMEHUM W NMAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJIYETCS; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU W3MEPEHUN TPOTOKO 00SI3aTEILHO AETCsl Ha TIOIUCH MPETOJaBATEINIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCH CTyeHTa B IPOTOKOJIE



0603HaqaeT, 4YTO OH OTBCHACT 3a BCC NPOBCACHHBLIC HM3MCPCHUA, a NOANHUCH MPCIOAABATCIIA
O3HayaeT, 4yTo paboTa JEHCTBUTEIHHO BBINOJHAIACH M yKAa3aHHBIC 3HAYCHUS JCHCTBUTEIHLHO
MMOJIy4YCHbl UMCHHO TCM CTYACHTOM, KOTOpBIfI COCTaBHJI IPOTOKOJI.

[To pesynbTaraMm, 3a)MKCHPOBAHHBIM B MPOTOKOJEC HM3MEPEHHM, CTYJICHT TOMa IMUIIET
OTUCT W 3alUMIIacT €ro Ha CJICAYIOUICM 3aHATHUH. HpI/I 3aIUTC OT4YCTAa MOTYT GBITB 3a1aHbl
JTr00BIE BOMPOCHI O TEOPHM HM3y4aeMOro SIBJICHHS W IO IOJyYCHHBIM pe3yibTaTam. 3a
NPUHATBHIA OTYET MPEToaBaTeNb BEICTABISIET CTYICHTY OLEHKY U MOCIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei JabopaTopHOil paboTHI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOit paboTe

OT4YeT TOKEeH COAEePkKATh CIACAYIOIINE Pa3IeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpHOM pabOTHI, OTTyHa €€ CledayeT
NEePEenrcaTh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HeoOX0IMMO OIMKUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XapPaKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BequduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa opmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasjielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yabTAaTOB U3MEPEHU B 3TOM pa3zelie TOXE HE MPUBOJIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbTathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATh B BHUIE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC pas3psabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJKHBI OBITh
MPUBEJICHBI B 3TOM pa3jieJe.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYUCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KXo dopMmyine. DTOT paszied HyXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JlOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIy4YailHbIe MOTPEIIHOCTH U
MPEJICTaBICHBI PUMEPHI BEIYUCICHUN 110 KaXKI0W U3 HUX.

DTOT pa3en oT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTeid 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuu
aBTOPBI TIOCTAPAIIMCH OCTABUTH JIUIIH CAMO€ BA)KHOE IO TOW TeMe M H3JIOKHTHh MaTepuan Io
BO3MO>XHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HA OTACIBHOM JHCTe. B IMOOOM cCiy4ae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
MIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTyeTa. I'paduku o0s3aTeabHO




BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha xakaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOIKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW ceTKU. M3MepeHHbIE Ha ONBITE 3HAYEHUS MOJIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTellbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
IPOBOAMUTCS COEMUHSAOMAs UX JMHUA. OKOJIO OAHON WM HECKOJBKHMX TOYEK OTKJIaJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHU (ToIpoOHEee 00 ATOM MOMaeT
peub HUXKeE).

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

B »sTOoM pazgene oTueTa HYXKHO TOABECTH MTOT TNpojelaHHOW pabotel. CremyeT
HaIlMCaTh, KAKWE MOJIY4EHbI BEJIMYMHBI, U C KAKUMHU ITOIPEIIHOCTSIMHU.

Ecnu n3MepeHus npoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNIbHO HYKHO CPaBHUTH
3TU Ppe3yJbTaTbhl U UX IOIPEIIHOCTH, ClelaTh 3aKJIIOUEHHE, KaKOW METOJ Jydlle, TOYHEe,
ynooHee.

Ecnu n3BecTHO TabnuyHOE 3HAYEHHE W3MEPEHHOM BEIMYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYEHHE 00
MX COBMAJCHUM WJIM HECOBIAJCHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY>)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

B cnydae, xorma Mexay CpaBHMBAa€MbIMM BEJIMYMHAMM MMEIOTCS HEIOIYCTUMBIE
PacXoXKACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOJKHBIX IPUYUHAX 3TOI'O HECOBIAICHUS.

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHUE, TO B JAaHHOM pa3jieie HeoOXOIWMO TaThb OOOCHOBAHHBIA OTBET HAa MOCTABICHHBIN
BOIIPOC.

BrIBoA 0MKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU 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. TpeGoBaHusi puUBEJEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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

MeToauveckie YyKazaHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanus u BoaHbl. MonekymsipHas ¢usnka. JlabopaTopHbrit
npaktukym // L.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBposckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

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

Hosukoga, I'.B. Tepemenko. CII6I'YAIL 2019. 118 c.
5. KBanToBas ¢usuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBposckas, FO.A.



Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.4. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIMOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoaaBaTelis, HO 06e3 ero HemocpeACTBEHHOTO
YYaCTHSL.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHONH paboThl, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAaeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKAN MaTepHal 1o TUCIUILINHE;

—  METOAMYECKHE YKa3aHHS IO BBIMOTHCHUIO KOHTPOJIBHBIX PAa0dOT (i1 00yJaromuxcs
0 3204HON (hopMe 0OydeHus).

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

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXCcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLUTUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XkaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMics JOJKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1abopaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U oO0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJICHT MNOJY4YHMJI OLEHKY B 0Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpenoiaBaTeeM [0 JaHHOMY MEPOIIPHSTHIO.

JlukBupanus 3aJ0/DKEHHOCTH, OOpa3oBaBILEHCS B Cilydae HpPOIyCKa OOydarolmuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYZOBJIETBOPUTEIIBHOTO OTBETa, OOYYaroOIIErocss Ha 3aHATUAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJIHEHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS HA
WH/IUBUYaJIbHBIX KOHCYJIbTAlUAX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEGMOCTH OOYYArOIIMXCS CIY>KaT OCHOBOM st
IPOMEKYTOUHOW aTTEeCTAl[MM: MOJYyYCHHs 3aueTa MO y4yeOHOM IUCLMILIMHE WIM JO0IMycKa K K
Qg depeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIMITIHHE.

B Teuenme cemectpa g Jomycka K anpdepeHIHanbHOMY 3a4eTy HIM AK3aMEHY
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTUPOBAaHUE B cHCTeMe aucTaHImoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HHXe
OLIEHKU «Y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEIIHOM NPOXOXKAECHUHN MPOMEXKYTOYHON aTTECTALlMU, HE MOXKET MOJIyYUTh aTTECTALMOHHYIO
OLIEHKY BBIIIE «YIOBJIETBOPUTEIHHO.




11.6. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTECTALNH.

[IpomexxyTounass  arrectansi  OOydyaroIIMXCsl  HpEIyCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHWH, IOJYyYEHHbIX OOydarolMMcs B Ipolecce
U3y4YeHHs BCEW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHMs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHIIO, NPOBOJUTCS B
NEPUOJ, SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEIBHOY.

B teuenue cemectpa cTyaeHTy He0OX0aUMO caaTh He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIIOJIHEHUHU BBIIIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUM TPOMEXYTOYHOH arrectalud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpoca WM TecTHupoBaHus. OCHOBaHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K PEIICHHUIO KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHH YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKAsI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMM. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIHMHA M IIEpEeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThI pacipenessiTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTALMH
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCNEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIUXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AIl» https://docs.guap.ru/smk/3.76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
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IToamuce BHECIIETO
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