MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3
YTBEPXIAIO
OTBeTCTBEHHBIN 3a 00pa3oBaTEeNbHYIO
nporpaMmy

pod.,1.T.H.,Ipod.

(IOIDKHOCTB, Y4. CTEICHb, 3BaHHUE)

N.A. BeapMmucos

(MHULIMAIB, amuIns)

et /

(moxucs)

« 4 » despams_ 2025

PABOYAA ITPOTPAMMA JTUCLHUITJINHBI

«DuzrKa»
(HaumeHOBaHUE UCIMILTUHEI)

Ko manmpaBneHust moaroToBKu/
P 25.05.03
CHEIHNAIbHOCTH
HaunMenoBaHue HanpaBieHUS TexHuueckas YKCIUTyaTalys TPaHCIOPTHOTO
IOATOTOBKU/ CIIEIIUAIIBHOCTH paanoo0opya0BaHUS
Haumenosanue TexHunueckas 3KCIUTyaTalus paauo3JIEeKTPOHHOTO
HaIpPaBJIEHHOCTU 000pyI0BaHuUs a3PONOPTOB U BO3AYLIHBIX TPACC
®dopma 00yueHus OYHas
['on npuema 2025

Cankr-Ilerepoypr— 2025




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011.,K.(h.-M.H. e 03.02.2025 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) 4 _(mepriuce, nara) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, nporokon Ne 10

3aenyromuii kadempoit Ne 3
>~ . -03.02.2025 A.B. Konbuisios

-
s

I.T.H.,Ipo.

—
. a

(yd4. cTeneHp, 3BaHUC) S (moamuck, nara) (uHUIMANEI, hamMuIns)

3amecTuTeNb JUpEeKTOpa HHCTUTYTA Ne2 1o MeTondeckoit pabote

JIOIL.,K.T.H.,JI011. /;g/{ﬂ 04.02.2025 H.B. MapkoBckas

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) i / (mmoxmuce, fata) (MHUTATBI, HaMEIIHS)



AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— TpOrpaMMy CIEIHaJUTeTa M0 HANpaBICHUIO MOATOTOBKH/ —crenuanbHocTH  25.05.03
«TexHuueckass SKCIUTyaTalusi  TPAHCIOPTHOTO  Paauoo0OpyAOBaHHUS»  HAMPABICHHOCTH
«TexHudeckasi IKCIUTyaTalllsl PaJHOdIEKTPOHHOTO OOOPYIOBAHHS a’POTOPTOB M BO3TYIIHBIX
Tpaccy. Juctununa peanusyercs kadeapoid «Ne3y.

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

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

Conepxanre AWCIUIUIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBA3AaHHBIX C MpoOiemMamMu
o0mieit pusuky.

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

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dIK3aMeHa.

OOmiasi TpyJOEMKOCTh OCBOCHHMSI JUCHUILINHBI cocTaBiseT 11 3adeTHeix enuHuI], 396
JacoB.

S3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHA »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpPEeACTaBICHHE BO3MOXKHOCTH CTYJEHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

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

2. Mecro aucuuminHbl B cTpykType Ol

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

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.

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

— «MarepuanoBeneHuey;

— «ONEKTPOHUKAY;

— «DJIEKTPOTEXHUKAY.

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

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboTh Bcero Nol Ned N3

1 2 3 4 5




Oowan mpyooemKkocmsp OUCYUNTIUHDBL, 11/ 396 4/ 144 3/ 108 4/ 144
3E/ (uac)

U3 nux yacos npakmuyueckol n0020mMo6Ku

AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68

B TOM YHUCJIC:

nexuuu (JI), (gac) 102 34 34 34

npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17

(uac)

nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17

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

HK3aMeH, (4Jac) 72 36 36
CamocmosamenvHas paboma, Bcero (dac) 120 40 40 40
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3., Hudod. OK3.
mudd. 3auget, sx3amen (3auver, Hudd. 3au, | Hdudd. k3 3au.

DK3.*%*) 3au., ’
OK3.

%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUILIMHEI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknnu 113 JIP KII CPC
Pa3nensl, TEMBI TUCIIATUIMHEI (qac) (C3) (qac) (wac) | (wac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 14
Pasgen 2. Kosebanus 1 BOJIHBI 11 6 7 13
Paznen 3. Monekymnsipaas puznka 12 3 3 13
Uroro B cemectpe]| 34 17 17 40
Cemectp 2
Paznen 4. DnexTpuyecTBoO 11 7 8 14
Pa3nen 5. Margetusm 11 8 6 13
Pazgen 6. Onruka 12 2 3 13
Hroro B cemectpe: 34 17 17 40
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 13
Pa3znen 9. dusuka aToMHOTO siipa 12 3 7 13
Hroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 120




[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3faernoB U TeM JEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHuka.

Kunematnka fABWKEHMS MartepuaibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenwe. HopmanbHoe u
KacarenpHOe yckopeHus. [locTymaTenbHoe M BpalaTeNnbHOE
nBwkeHne. OCHOBHasi 3ajadya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3pb JMHEHWHBIX M YIJIOBBIX BEJIMYMH  IPU
BpalaTeJIbHOM JIBUIKEHHH.

WNuepuumanbHple  cuctemMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukd. HewHepuuanbHbIE CHUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTta ¥ MOIIHOCTh. KuHeTwueckas >HEprus.
3aMKHYThIE U HE3aMKHYTbIE cUcTeMbl. [loTeHIManbHAas SHEprus
cucteMbl. CBsI3b MEXIy NOTEHIMATBHOW 3HEPrueid M IMOoJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCU. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JBWKEHHS  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaroUIerocs TBEpJOro Tea.

IToctynatet crienaabHOU TEOpUH OTHOCUTEIBHOCTH.
JlopeH11loBO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PEAATUBUCTCKON MexaHWKU. VIHTepBan, €ro MHBApUAHTHOCTb.
PenstuBucTckuit AMITYJIBC. OcHoBHOE YpaBHEHHE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPIus
pensitTuBUCTCKOM dactuubl. CBsizb Macchl W sHepruu. CBsi3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHILIBL.

Paznen 2. KoJsie0aHud 1 BOJHEI.

I"apmonunyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MareMaTU4eCcKril MasTHUK, QU3NYECKUN MASTHUK, KOJICOaHUS
noa jaedcTtBueM ynpyro cuibl). CrokeHue KoJaeOaHwMi.
Huddepenunansnoe ypaBHeHue Konebanuil. CBoOOAHBIE,
3aryxatoiue koyuebanus. Beinyxxaennbie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX NPOIECCOB (TUIOCKUE M CepHuecKue
BOJHBI). BosHOBOe ypaBHeHuwe. [IpuHIUN Cymeprio3HIuy.
Oueprusi BoyiHbl. [loTok 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOU
BOJTHBI.

Pa3znen 3. Moaexkyasipaas pusnka.
TepMoguHamuueckne CoCTOssHMS W nporeccel. [loHsTue




byHkuuu coctosiHus. BHyTpennssi sHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
Hayauo TepMOAMHAMUKU. TeMmnepaTypa U BHYTPEHHsSI SHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
Mosiekysl. CpenHsas KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YpaBHEHHE  KHHETUYECKOM  TEOPHUM  HJAEANbHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBolcTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnun  cynepno3uunum.
OnexkTpudeckuil aumons. Pabora CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LHUPKYJIALIMA BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH ANIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBsA3b MEXKIy HUMHU. Teopema ['aycca [u1s 371€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca nmus 3JIEKTPUYECKOrO IOJISL B JAUDIIEKTPHKE.
[Tone BHYTpHM MPOBOJHUKA.

OnekrpoeMkocTs.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
OObemMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM M auddepeHuanbsHoN
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlammaca. Ilone cosieHoMma u TOpouza.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10JIe B BemiecTBe. HamaranueHHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarunuTtHas MIPOHUIIAEMOCTb.
HanpspokeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKu, QeppoMarHeTHKu. TeopemMa O MUPKYIALUA
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apazes. [lpaBuno Jlenna. Camounnykuus. B3zanmuas
WHITYKIIUA.

OObeMHas MIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MareprajibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX  BOJIH.  Bektop  Ymosa-
[ToliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXXEHUS CBETA.
AOGCONIOTHBIN NTOKa3aTesb MPETOMIICHHUS.




HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITUN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemrerka. [Tomsipuzanust cBeta. 3akoH
Mautroca.

Pasznen 7. KBantoBas onruka.

TennoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIydeHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢Gopmyna Ilnanka.
KBanToBas ontuka. ®otoaddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Pazpnen 8. KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoins.
dazoBas U IpynoBas CKOpPOCTU BOJH J¢ bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BoxHoBas
GbyHKIMSI, €€ OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeMYMH.  BpemMeHHOe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noTteHuuanbHou sme. KBanTOBBIA ocmmmisTop.  Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

AToM BOJOpOoJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW WM  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpus BOJIHOBOM (YHKIIMM CUCTEMbI OJJUHAKOBBIX YACTHII.
Hpunnun [laynu. OObsACHEHHE TEPUOJUYECKOM CHUCTEMBI
snemeHToB /.M. MeHneneeBa. DHEpreTHUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCcKou CBsI3H.

Pa3nen 9. Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe sapo. Jedekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuiibl.  Mogenu aTOMHOroO  sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MoOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKkoH pagrMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
l'amma-n3nydyenue. HacTuLbl 1 aHTUYACTHILLBI.

Snepubie peakuuu. Peakumm nenenus sanpa. llenmHast snepHas
peakuus. SaepHbie peakTopBbl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHS. Knaccudukanus
aieMeHTapHbIX Yyactull. KBapku.

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

Ta6mmia 5 — [IpakTudeckue 3aHsTHS U UX TPYTOEMKOCTh

W3 gux Ne
Dopmbl .
No | TeMbl mpakKTUYECKHUX DAKTHYCCKIX TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeia
/11 3aHATUH p o (gac) MOATOTOBKH, | IACIIMII
3aHATHI
(dac) JIMHBI

Cemectp 1




Kunematuka u
JUHAMHKa
MaTepUATbHON TOYKHU

Pemrenue 3agau

Kunemaruka u
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela

Pemenue 3amau

CneunanbHasi TEOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka u
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHUHETHYECKasi TEOpUs

Pemrenue 3agau

Cemectp 2

HanpsioxkenHocts u
IIOTCHII M AJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpencarop

Pemenue 3amau

10

XapaKkTepuCTUKu
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

HNutepdepenmus.

Hudpaxius.
[Tonsipuzanus

Pemrenue 3agau

Cemectp 3

14

TermoBoe nu3nyyeHue.
dotorpdekr

Pemenue 3amau

15

Oddext Komnrona.
CaoiicTBa ()OTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CoorHo1ieHue
HEOIPEIETCHHOCTEN
I'eitzenbepra. BoiHbl

Pemenue 3amau




ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[Ipenunrepa.
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabopaTopHBbIEC 3aHATHS
TeMbl 1a00OpaTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanne mabopaTopHbIX padboT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (uac) MMOJATOTOBKH, | JUCIIWII
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonKHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3/TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMITH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Konbsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHHUS 4 7
12 | Buemnunii potodrpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII O 3 9
npoOery B BO3Iyxe
Bcero 51

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronXxcs

Bunpl camocTosITenbHOM pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.




Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrositensHOM paboTh
qac gac gac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 60 20 20 20
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 30 10 10 10
IToaroroBka kK IpOMEKyTOUYHON 30 10 10 10
arrectaruu (ITA)

Bcero: 120 40 40 40

5. IlepedeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHU S
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOmUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN

IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

Komuectso
9K3EMILTSIPOB B
Uﬁngzgec bubnuorpaduueckas ccplika 6“?&3:@
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuednoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

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

Uponos, 1. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

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

Hponos, 1. E. DnekTpoMaraeTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

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

Hponos, U. E. KBanToBas dusuka.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

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

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

https://znanium.com/catalog/

Kann, K. b. Kypc o6mieit ¢puzuku : yuebHOE




product/1094750 nmocodue / K. b. Kaun. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

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

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHN cetn « HTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3UYECKUN UHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akajieMun HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
oOpa3oBaHHE»

https:/fizikaguap.ru/ O6pazoBarenbHbIi pecypc kadeaps GU3nKu
I'YAIT

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeHHS TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

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

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a




CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILIECTBIICHUS

00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayauTopus )i 3aHATUH JIEKIIMOHHOTO TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

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

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

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

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

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

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

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

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

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

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




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

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

(000 «IIpothobpazosanuey r. Kazans)).

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

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

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

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

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

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

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

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

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU

00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCoB K 3K3aMEHY;

3amaum;

DK3aMeHAaIMOHHbIE OUJIETHI;




TecThl.

JuddepeHpoBaHHbIi 3a4ET Cnucok Bonpocos;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

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

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIbHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JESATENIbHOCTBIO HAIPABIICHMS;

— yMeJ10 000CHOBBIBAET M ApPTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIHUATU3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4aronuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepHuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIBbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIECHHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
10 CYIIECTBY HM3JIaraeT €ro, OMMWpasch Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYpPHL;

— JIOMyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMOH CIICIMAIN3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH po0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 000OIICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

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

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

Kon

Ne /m [Tepeuens BonmpocoB (3a1a4) st HIK3aMeHa
WHINKATOpa




Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIIK-1.3.1

2 JlaiiTe onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHT€HLIUAJIBHBIM YCKOPEHUEM

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

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

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

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

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

[Ipoananu3upyiite xapaktep NPSAMOJIMHEUHOTO IBWKEHHUS Tejla IO

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

9 ChopmynupyiiTe epBoiii 3akoH HproToHa. OIIK-1.3.1

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

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

[IpuBenure npumep, WIUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
HproToHa.

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

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

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

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

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

YMEHBIIUTH B JiBa pasa.

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

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

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

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

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

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

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

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

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

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




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

25

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

OIIK-1.V.1

26

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

OIIK-1.B.1

27

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

OIIK-1.3.1

28

OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C
MOTEHINAIbHON YHEPTUEH.

OIIK-1.3.1

29

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

OIIK-1.3.1

30

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

OIIK-1.V.1

31

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

OIIK-1.V.1

32

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

OIIK-1.3.1

33

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

OIIK-1.V.1

34

Chopmynupyiite  aBa  mocTynara
OUHIITEHA.

TCOpHUU OTHOCUTCIBHOCTHU

OIIK-1.3.1

35

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

OIIK-1.V.1

36

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

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

OIIK-1.V.1

38

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

OIIK-1.B.1

39

Chopmynupyiite orpeaeneHue BOIHBI.

OIIK-1.3.1

40

OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TMONEPEUHBIMU
MEXaHUYECKUMH BOJIHAMHU.

OIIK-1.V.1

41

3anummuTe ypaBHEHUE OEryIeil BOJHEI.

OIIK-1.3.1

42

HasoBure, ueMy paBHa cpeHsisi 00beMHas IIOTHOCTh YHEPTHH BOJIHBEI.

OIIK-1.3.1

43

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

OIIK-1.V.1




44 Chopmynupyiite npuaImn [ oiresca. OIIK-1.3.1
45 HazoBure onpenenenmne nHTephEPEHIINN BOJIH. OIIK-1.3.1
46 C(bOpMyJ‘II/Ipyf/'ITUe, YTO Ha3bIBaeTcs crosued BomHOW. [IpuBemute OMK-1.Y 1
pUMEp CTOsTYEH BOJIHBI.
47 HazoBuTe ocHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPBIMH OMUCHIBACTCS OITK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.
Ha onny wamry BecoB MoOcCTaBWIM ONIOAIE C Tropsiueid BOJOHM, a Ha
48 Ipyryio ypaBHoBemmuBawmue e€ rupu. Coxpanutcs iu ¢ Teuennem | OIIK-1.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.
49 3anuimmnTe ypaBHEHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1
50 YKaKUTe KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoJieKynbl. C KaKUMU JBUKEHHUSIMU OHU CBSI3aHbI?
51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.1
59 Ouenute, 4yBCTBUTEIHHOCTh KaKOIO0 TEPMOMETpA BBIIIE — PTYTHOTO OIK-1.B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I"a3, Haxonsimmiics npu noctostHHOM AasieHun p = 100 klla, uamenun | OIIK-1.V.1
53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJBI MO XapaKTepy U3MEHEHHUs TeMIlepaTyphl ra3a mnpu OTK-1B.1
ero OpicTpoM pacmpeHur. OTBET MOSCHUTE. T
55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MaciSIHUCTOM JKHUIKOCTH IOMajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1.B.1
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI? o
OO6ocHyiiTe CBOIl OTBET.
Ornenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nap OJIWHAKOBOM Macchl MpuU OOHOM u ToM ke Temneparype? | OIIK-1.B.1
O6ochyiite Bamn oTBer.
Cemectp 3
58 Uto Takoe aOCOTIOTHO YEpHOE TeN0? OIIK-1.3.1
Bo ckonpko pa3 M3MEHHUTCS MOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS
59 JaMIibl, €ciau YABOUTH ee Temmeparypy? OOochyiitre Bam otser, | OIIK-1.V.1
onupaschk Ha 3akoH Ctedana-bonbiiMana.
Pacnonoxkure ciemyromue CHeKTpalbHbIE KIIACChl 3BE3]] B MOPSIKE
BO3pacTaHus a0COIIOTHON TeMIEPATyphI:
A — Oenble 3BE315I,
6o | U~ e, OIK-1.Y.1
M — kpacHbsle,
O —romyonie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHS aOCOITIOTHO YEPHOTO Tela.
OO0bsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.
61 OObsICHUTE TPUHIMIT H3MEPEHHUs TEMIIEPATyphl Tela C IOMOIIBIO OIK-1.Y 1
ONTUYECKOTO MUPOMETPA.
62 Uro Ha3pIBaeTcs BHEMHUM GoTodhdhexkrom? OIIK-1.3.1
63 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OIMK-1.3.1
MoskeT 1 BUIUMOE U3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
64 MeTaia, paboTa BeIXoga Kotoporo paBHa 3.5 3B? O6ocnyiite cBoii | OIIK-1.B.1
OTBeET.
OObsicCHUTEe TPUYUHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTI'C€HOBCKOTO
65 OIIK-1.3.1
U3ITyYEHUSI.
66 OObsicHHTe, KaK dHeprus oToHa CBs3aHA C JUIMHOU cBeToBoM BomHb. | OITK-1.3.1




OO6ocHyliTe Balll OTBET.

67

®oToH ¢ AnuHOM BOMHEI A = 97,04 mM paccesyicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMITTOHOBCKOM paccestHuu. PaccunTaiite ero BeIMUYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast nuHa

BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

68

Onwumute, 4To NpeCTaBisieT co00i aToM B paMKax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.3.1

69

ATtomMm BOAOPOJa HAXOAUTCSA B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

70

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

71

OObsicHUTE, TpPU KAKUX YCIOBHUAX MHMKPOUYACTULIBI IPOSBISIOT
BOJIHOBbIE CBONMCTBa. IlpmBemuTe mnpuMepsl, NOATBEPKAAIOLINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

72

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

OIIK-1.V.1

73

KaxoB (hu3mvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

74

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

OIIK-1.3.1

75

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

OIIK-1.V.1

76

Kakum o0pazom »sHeprusi «HyJEBbIX KoOJIeOaHHI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

77

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

OIIK-1.V.1

78

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

OIIK-1.V.1

79

OL[GHI/ITG 110 HOpSIIIKy BCIIMYNHBI BpeMSI KU3HU KBAHTOBOI'O
COCTOSIHMSI, DJHEpPrusi KOTOPOTO XapaKTEPU3YEeTCs pa3MbIBAaHHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

80

MukpouacTuiia 3anepra B OJJHOMEPHOM MOTEHIMATbHON IME IIUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXOAUTCSA B COCTOSAIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak ONpeneauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYXKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe nx B ykazaHHOM Clly4ae.

OIIK-1.B.1

81

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukor Gepmu-/Iupaxa? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

82

OOBscHUTE, YeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

&3

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JTYYCHHA.

OIIK-1.V.1

84

[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
MMpOBOAMMOCTE KPEMHHCBOT'O 06pa3ua, €CJiIn B HCTO BHCAPUTH
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BalleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb MHIUS — 3.

OIIK-1.B.1

85

OnuiyTe TPUHITMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1




Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiaust E; = -5

86 3B, sHeprus meractabunbHOTO coctosinusa E;= -5.2 sB. Omnpenenure OHK-1.¥.1
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAMUT paboyee U3IydeHHUE.
]7 Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIJIAaCHO OIMK-13.1
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?
33 OObsicHUTE, KaK KBAaHTOBas TEOpUs TEIUIOEMKOCTH TBEPAOro Teja OIK-1.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHINTEIHA.
29 Kakas wactuma HaseiBaercsi (QoHoHoM? Kakum  KBaHTOBBIM OIK-13.1
pacrpeielIeHueM OIHUCHIBAIOTCS (YOHOHBI?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne i/ [Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3adera Koz
WHMKATOpa
1 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
2 JlaiiTe onpeneneHrne TOYEYHOT o 3apsiaa. OIlK-1.3.1
3 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHie MeXAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET. T
[Tpoananu3upyiite, Kakyo paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
4 1ojie MPOTOHa B aTOME BOJAOPOJA IMpH MOJIHOM obopore snekrpona | OIIK-1.V.1
BOKPYT HETO.
5 Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE OIMK-13.1
MTOBEPXHOCTH? o
6 B kakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb OIMK-13.1
3JIEKTPUYECKOTO MOJIs? o
7 UTo Ha3bIBaeTCs JIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1
8 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
9 OObsicHUTE  pa3nuyhe MeEXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoill BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
10 00KJIa/IKax KOHAEHCATOPa, YTOOBI IPU pa3HOCTH MoTeHuuanoB mexay | OIIK-1.V.1
obkmaakamu B 12 B on o6nanan sueprueit B 1 Jx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
11 IUIACTHHBI TUIOMma6i0 0.2 M2, KOTOpBIE pasneneHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
12 KOHJIEHCATOpa C KBaJpPAaTHBIMHU IIaCTUHAMH, eciu u3 3Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkoctu 200
13 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs mx obmas emkocth, | OIIK-1.B.1
€CJIM COETMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
14 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
15 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
16 Kax n3MeHunTCst COnpoTHUBIEHUE POBO/IA, €CIIN €0 JUIMHA YBEIUIUTCS OMK-1.V 1
B 4 pasa, a tuaMeTp — yBenuduTcs B 2 paza? OOOCHYITE CBOI OTBET.
17 Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBIEHUH 3 KOM Ipu OIK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
18 Jlalite onpeneneHrue MarHUTHOW MHYKLIAH. OIIK-1.3.1
19 Kakum 06pa3om ompezensieTcst HapapiieHHe cuiibl Ammepa? OIIK-1.3.1
20 Copmynupyiite 3akon bro-Casapa-Jlamaca. OIIK-1.3.1




PaccuuraiiTe, ueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE

21 OIIK-1.VY.1
KpYTroBOro BUTKa paaunyca 25 cM ¢ TokoMm 0.5 A.
PaccuuTaiite MarHUTHYH0 MHAYKIMIO HAa OCH JJIMHHOTO coseHoupa, | OIIK-1.Y.1
conepkamiero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
22 CepAeYHUK ¢ mpoHuaeMocTrio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuioi 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpoWJa, HeoOxomumyio, yToObl | OIIK-1.V.1
23 Mpy CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTi.
Onpenenure, Kakol 3apsi[ HECET 3JIEeMEHTapHas 4JacTuua, eciu oHa, | OIIK-1.V.1
24 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ncnbiTeiBaeT pevicreue cuibl Jlopenna Benuuunoit 0.16 mH.
OueHuTe CUTYalUIO: B MAarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
25 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
26 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Benuununy 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE
27 BBIHOCSAT M3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM OMK-1.V 1
10 cMm HaxoguTcss B MarHUTHOM none ¢ uHaykuuedr 50 mTn. Otser
3anuimmTe B MB.
28 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
29 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
30 UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE WHAYKTUBHOCTBIO
31 - . OIIK-1.VY.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.
37 Hpeanommev crocod W3MepeHUsT BEIMYMHBI MArHUTHON DHEPTHUH, OIK-1.Y 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.
33 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
34 HaMpsHKEHHOCTU  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
35 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, TIe CBET IBUKETCS OBICTpee — B anmMase (n = 2.42)
36 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuarorcst ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpefax?
OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIByX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpelbl
37 paBeH 2.4. Bo3MOXHO J1i, 4TOOBI OTpa)kKeHHBIN U mipenoMieHHbIi tydn | OITK-1.B.1
ObUIM TMEpPHeHAUKYISIpHBI Opyr npyry? Ecnu nma, omnpenenute
MoKa3aTesb MPEJTOMIICHHs BTOPOH Cpefbl.
38 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-1.3.1
39 Onummure, B 4eM pasjinuue MEXKILY F€OMETPUYECKON M ONTHUYECKOM OIK-1.V 1
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.
[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU
40 OKpacKHd y TOHKHMX IUICHOK (pa3UToe Ha MOBEpXHOCTH BoAbl Macio, | OIIK-1.B.1
MBUIbHBIE MTY3BIPH U T.I1.).
41 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OIK-13.1
HAOJIOACHUS JUCTICPCHH. -
42 [Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO OMK-1.Y 1

HaOroaTh Ha JU(PaKIMOHHOM pemeTke, ecnu oHa wumeer 500




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

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM

43 OIlK-1.3.1
Ha6mo;[aeT051 MI/IHI/IMYM I/IHTGHCI/IBHOCTI/I?
[ImockomoApU30BaHHBIM CBET TMaJaeT Ha aHaluW3aTop Tak, 4YTO
IUIOCKOCTh IIOJIIPU3AI[MA  COCTAaBIISIET o1 30° ¢ INIOCKOCTBIO

44 przatl yr OIK-1.V.1

aHanmu3atopa. Bo CKONBKO pa3 yMEHBIINTCS MHTEHCHBHOCTH CBETA B
YKa3aHHOM ciiydae?

[lepeueHnp TeM Uii KypCOBOTO TPOEKTUPOBAHHS/BBIOTHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/t [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHUSI/BBITTOTHEHHS
B KypCOBO# paboThI
Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecrtalluu B BUAC TCCTUPOBAHUA

Mpe/ICTaBJICHBI B Tabsmie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISt TECTOB

Ne i/t

[IpumepHbIil TepedeHb BOMPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakast Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEHCS PaBHOMEPHO C
MOCTOSIHHBIM T10 BETUYMHE YCKOpEHUuEM?

1) Ilpsmas nuHuA

2) JIunus ¢ neperndbom
3) [Mapaboina

4) OKpYKHOCTH

OIIK-1.V.1

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NICCKUX BEITUYUH UMEET
EIMHUITY U3MEPEHUS, COBIAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Umnynec

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-1.3.1

[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHMX CHJ, JEHCTBYIOIIUX MEXAY TEIaMU
3aMKHYTON MEXaHHYECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hyaro

3) VI3MeHeHHI0 UMITyJIbca CUCTEMBI
4) YCKOpEHHIO LIEHTPa MACC CUCTEMBI

OIIK-1.V.1

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

1) YacTtuibl OyayT ABUraThCs BIIPABO

OIIK-1.B.1




2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO
3) Yactuubl OyayT MOKOUTCA
4) Yactuupl OyayT IBUraThCsi B IPOTUBOMOJIOKHBIE CTOPOHBI

Yto npou3oWIeT ¢ MOMEHTOM MHEPLIMU CBUHLIOBOIO UMJIMHIpA
OTHOCUTEJIBHO OCH, COBHAAAIONMIE C €ro TeOMETPUYECKOW OChIO
CUMMETPUH, €CIIH LIWJIWHIP CIUTIOMIUTD B IUCK?

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHurcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

Vkaxure BCPHYIO 3aluCb YpPaBHCHHA JOUHAMHKHU BpallaTCIbHOI'O
JABHKXCHUA.

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

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

OIIK-1.3.1

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

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

OIIK-1.3.1

Bri6epute ¢dpaszy, COOTBETCTBYIONIYIO TEepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. ..»

1) ®@axkr cymiecTBOBaHUS a0COIIOTHOTO JIBIKEHUS

2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA

3) ®akT CyIiecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyliecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anumes

OIIK-1.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥um?
4) m/c?

OIIK-1.3.1

10

PaccunTaiiTe BemMUnMHY MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHHE KOTOPOM ONMCBHIBAETCS ypaBHEHUEM X = 3co0s(2f—
m/4) cm

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

OIIK-1.V.1

11

Bri6epure dopmyny, onpenenstoniyr0 BeIMUnHy (Ha3oBOM CKOPOCTH
BOJIHBI.

1)v=o0*k

OIIK-1.3.1




2)v=k*v
v=k*A
Hv=0w/k

12

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

1) 3aBuCHT OT yObUIM MOTEHIUATBHON SHEPTUU

2) IlponopuroHanbHa MPUPALIEHUIO KHHETUYECKON SHEPTUU
3) PaBHa nyJio

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

OIIK-1.3.1

13

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

1) MoMeHT cuibl
2) MoMeHT uHepuuu

3) MoMeHT umiryibca
4) Cuana

OIIK-1.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM MIPSMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM

OIIK-1.3.1

15

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

1) YOriBaer

2) IIpoxomut 4epe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?

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

OIIK-1.3.1

17

Kak cooTHOCSTCS MOMEHTHI WHEpUMH JaucKa J; W uuiauHapa J,
KOTOPBIC UMCIOT PAaBHBIC MAaCChI U paI[I/IyCI:I?

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

OIIK-1.V.1

18

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

1

OIIK-1.V.1




2)3
3)4
45

19

Kakoil yuéHbll co3fall CHELMAIBHYIO TEOPHUIO OTHOCUTEIBHOCTH
(CTO)?

1) Tanueit

2) DHHIITEHH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepure ypaBHEHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMsI.

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

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

1) ®>> w0
2) o> o0
3 o= nl
4) o << 0

OIIK-1.3.1

22

BeiOepure, kakasg (Qu3uyeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monsipnas macca
2) CxopocThb

3) Macca

4) MoMeHT UHEPLHI

OIIK-1.3.1

23

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

1) 3amkHyTOI

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

4) HezamknyTol

OIIK-1.3.1

24

VYkaxure, paboTa Kakoil W3 IMEPEUHCICHHBIX CWJ paBHA HYNIO NPU
3aMKHYTOH TPAae€KTOpUU ABM)KEHHUS TEa.

1) Bsizkoro Tpenus

2) Cuiibl TpEeHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpEeHUS CKOJIbKEHUS

OIIK-1.3.1

25

UeMy paBHa BeIMUYMHA YCKOPEHHS CBOOOJHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? Benuuuny g
BOJIM3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOI 9.8 M/c”.

1) 3.94 m/c?

OIIK-1.V.1




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

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

26 1) YBeamuntesi B 3 pasa OIK-1.Y.1
2) YBenuuurcs B 4 paza
3) YMeHnbmmTCH B 2 pasza
4) Ymenbmutcs B 4 pasza
YUto mpou3ouAET CO CpPEeIHEW SHEPIHEH MOCTYNATEIbHOIO JIBUKCHUS
OJIHOI MOJIeKYNbl ra3a, eciu o0beM HEKOTOpPOM Macchl HJI€aTbHOIO
ra3a u300apruuecKku yMeHbInmics B 2 paza?
27 OIIK-1.B.1
1) YBenuuures B 5 paza
2) YMmensmmTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa
Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONMIEH CUTYalluH: JBa
Pa3IMYHBIX WACAIBHBIX ra3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HaXOZATCS NPU OAMHAKOBOM TEMIIEpaType M 3aHHMMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxuMaroTCs aauabaTHIecKu 0 YMEHbIIICHHs] 00beMa B 2
28 | PHE OTIK-1.B.1
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHoaTOMHBIN HarpeJcs 00JbIIe
3) JIByxaTOMHBIH Harpecs OoJbIie
4) I"a3pl BOOOIIIE HE HATPEIUCH
Cemectp 2
Ykaxure sSBICHUE, KOTOPOE UIMEHYETCsl HHTepepeHIIrel BOIH?
1) Orubanue BOJTHAMU MPENSTCTBUMA
79 2) Hajoxkenue apyr Ha Japyra BOJIH, HAYIIMX OT KOIE€PEeHTHBIX OIK-1.3.1
HCTOYHUKOB
3) OTKJIOHEHUE BOJIH oT MIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHus NPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JUTMHBI BOJTHBI
[Tpoananu3upyiite, KakuM JOJDKEH OBITH Yroj MafeHHs CBETOBOIO
Jy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majatoumm yroi 40°.
30 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 37eKTPOEMKOCTh IIOCKOTO BO3AYIIHOIO KOHAEHCATOPa, ECIIN
paccTosiHie MeXIy ero oOKIaJKaMu yBETUYHUTb B 9 pa3, a obiacTh
31 MEXy OOKJIaIKaMH 3aJIUTh AUCTUJUTHPOBAHHON BOIOH (g = 81)? OIIK-1.B.1

1) YMenbmutes B 4 pa3




2) YBenuuurces B 4 paza
3) YBeaununres B 9 pa3s
4) YBennuurcs B 12 pa3

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

32 1) IIpoBoHUKH OIlK-1.3.1
2) [TonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
ANEKTPOCTATUYECKOTO TIOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIBHBIM
3apsiiom?
33 OIIK-1.3.1
1) 3akpy4uuBarOTCA BOKPYT 3apsija
2) K 3apsny
3) 3aKkpy4MBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B kakux emuHumax B cucreme CH  wusMmepsiercs mNOTEHIMAN
AIEKTPUUECKOTO 10517
34 1) A/m OIIK-1.3.1
2) B/m
3)B
4) A*m?
Moxer 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsiia’?
35 1) Moxer OIIK-1.3.1
2) Her, He MokeT
3) MoeTt, HO TOIBKO €CIIH 3apsii OTPULIATEIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloreHuanbHOW HHEPTrUM E€AMHUYHOTO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIMATBHON SHEPTUH K 3apsly
2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJBHOI0 3apsija U3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS
4) Kunetnueckoi 3Heprun MpoOHOTO TOYSUYHOTO SANHUIHOTO 3apsiaa B
JAHHOU TOYKE MOJIA
Hanumute popmyny 3akona Oma B nud depenmansHoii popme:
HR=U/I
37 2) R = Q/IPAt OIIK-1.3.1
3)j=c¢'E
4)R =P/l
38 Ouenute onTudecKkyro AauHy nytd L u3 ogHol Touku B aApyryto, eciu | OIIK-1.B.1




paccTosiHie MeXIy ABYMsI TOYKaMHU MPO3PAvyHON AMAIEKTPUYECKOM
cpenbl S =4 M. [lokazarens npenomiieHus cpeanl n = 1.5. OnTuyeckas
JUTMHA MyTH L U3 0HOM TOYKH B APYTyIO COCTABUT. ..

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

39

Kak  HaspiBaeTcs  BeNMYMHA  HANPSHKCHHOCTH — IOJSL,  €CIU
HAaMarHMYEHHOCTh  (peppomarHeTnka oOpamaercssi B HYIb H
HaNpsDKEHHOCTh  IIOJI1  HANpaBlieHa  IPOTHUBOMOJOXKHO  MOJIO,
BbI3BaBIIEMYy HaMarHM4MBaHue?

1) T'uctepesncom

2) KopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

OIIK-1.3.1

40

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

WHTYKITUH.

1) OxpyxHOCTB
2) llpamas

3) OBanounn

4) Dnnunc

OIIK-1.V.1

41

B kakux emuHUIIAX HW3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJist?

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

OIIK-1.3.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaAIOM INPOBOAHHUKA MU €ro
3IIEKTPOIPOBOJHOCTBIO:

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

B) JIH3IIEKTPHK 3) 10* - 10°

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

OIIK-1.3.1
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Onenute, Kak COOTHOCATCS YIUIBI TAICHUS O U OTPAXXEHUS (P CBETA.

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

OIIK-1.3.1
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[Ipoananm3upyiite, 4YemMy  paBeH  aOCONIOTHBI  IOKa3aTelb
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUIIAEMOCTHIO € = 16 1
MarHUTHOM NPOHUIIAEMOCTHIO | = 17

OIIK-1.V.1




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

4) 1/16

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

45 1) KorepenTHOCTh OIIK-1.3.1
2) Indpaknus
3) Ionapuzanus
4) KopnyckyJsspHO-BOJHOBOM Jyaliu3M
[Ipoananusupyiite, 4yeMy paBeH IEPUOX  PELICTKH, KOraa
nudpakironHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

46 1) 100 mxm OIIK-1.Y.1
2) 500 MM
3) 200 MM
4) 5 MkM
[Ipoananu3upyiiTe HWHTCHCHBHOCTH CBETa TMpU HHTEpPEepeHINH
OJIMHAKOBBIX BOJH C MHTEHCUBHOCTHIO | OT KOr€pEHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

47 1) 41 OIIK-1.VY.1
2) 3*1
3)1
4) 0
Haitgure npaBwibHOE  Ha3BaHUWE  JUII  BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH JIEKTPOCTATUYECKOTO MOJIS.

48 1) [loTenuman OIIK-1.3.1
2) Hanpsi>keHHOCTH
3) Unnykuus
4) 3apsin
OueHnre, KaK 3aBUCHUT IEKTPUUECKask IPOBOJUMOCTb MPOBOAHUKA OT
MPUWIOKEHHON K HEMY pa3HOCTH MOTEHIIUAJIOB.

49 1) IIpssmo mipomopImoHAIBHO OIIK-1.V.1
2) IIponoproHaIBEHO CTETICHU OT PA3HOCTH MOTCHIINAJIOB
3) IIponopuroHaIbLHO KBaIpaTy
4) He 3aBucur
Ouennre, Kak WU3MEHUTCS cuia AIEKTPOCTATHYECKOTO
B3aUMOJICHCTBUSL JIBYX TOUEYHBIX 3apsiioB, €CIU OAMH U3 HHX
YMEHBIIUTh B 4 pa3a, a pPAacCTOSHHE MEXIY HUMHU YMEHBIIUTh B 2
paza?

50 OIIK-1.B.1

1) YmensmmTcs B 8 pas
2) YMmensmuTcs B 2 pasza
3) Ymensmmutcs B 16 pa3
4) He nzamenurcs




UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHUI
MArHUTHOTO HOJIs?

1) CuyioBble IMHMM MATHUTHOIO OJISI BCEr1a 3aMKHYThIe
2) MarHuTHBIC CWIOBBIE JIMHUM HAYMHAIOTCS HA MArHUTHBIX W

> 3aKaHYMBAIOTCS HA DJIEKTPUYECKUX 3apsaaax OIK-1.3.1
3) MarHuTHbIE CHUJIOBBIE JIMHUM HAYMHAIOTCA M 3aKaHYMBAIOTCS Ha
MarHMTHBIX 3apsaaax
4) MarHuTHble CWIOBBIC JMHUM HAUYMHAKOTCS M 3aKaHYMBAIOTCS Ha
JNEKTPUYECKUX 3apsAax
Cnenaiite BbIBOJ, KaKOH reOMETpPUYECKON (UTypoil MOXKHO OINHUCATh
TPACKTOPHUIO [BYDKCHMS 3apsDKCHHOM YaCTULBI, JBHTAIOLICHCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUSAM MarHUTHOW MHITYKIIHH.
52 1) OKpYRHOCTS OIIK-1.B.1
2) [Tapabomna
3) 'umep6omna
4) Cnupaasb
Onenute creneHp nossgpuszanuu P cBera, €Ciim CBET IPEACTaBISET
co0Ol CMech eCTECTBEHHOI'O CBETa C IUIOCKOMOJSPU30BAHHBIM.
MHTEHCUBHOCTE  TOJSIPU30BAaHHOTO  CBE€Ta B Jydye  pPaBHA
MHTEHCUBHOCTU €CTECTBEHHOTI'O CBETA.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite mokasaTenb NpENIOMIIEHHs BEIIECTBA, €CIM CKOPOCTb
CBETa IPHU IIEpEeXOoJe Jyda M3 BO3JyXa B HEKOTOPOE BELIECTBO
ymesblniachk Ha 20%.
54 )12 OIIK-1.V.1
2) 1.25
3)0.2
4)2.2
Paccunraiite yrom Mexay ONTHYECKMMM OCSMH IIOJSpHU3aTOpa H
aHasm3atopa. [Ipy NpOXOXKIEHMM CKpEIEHHBIX MOJsgpu3aTopa H
aHAJIM3aTOpa MHTEHCUBHOCTH CBETA YMEHBIIMIACH B 4 pasa.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiite, KaKk U3MEHUTCA BEJIWYMHA MAarHUTHOW WHIYKIIHH
Ha OCH JUIMHHOTO COJIEHOUJA, €CIIM TOK B HEM YBEJIWYUTH B 4 pasza, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pasa.
56 OIIK-1.V.1

1) YBeauuurcs B 2 pa3a
2) Yeenuuurcs B 9 pas
3) YmensbmmuTcs B 9 pas




4) YmenbuTcs B 3 pasza

Cemectp 3

57

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

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

3) M3nyyaeT B peHTT€HOBCKOM JIMAra30He

4) NzmydaeT B BUIMMOM JTHAIIa30HE

OIIK-1.3.1
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Y Kakoro u3 Ten oTpakaTebHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) TIpo3zpaunoro
2) 3epkajibHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1
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Onenure, BO CKOJBKO pa3 yBEJINYMIIACh YHEPreTHYECKasi CBETUMOCTb
abcomoTHO yepHoro Tena npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.

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

OIIK-1.B.1
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Breibepure, kakas  Qopmyma  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-1.3.1
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Kaxkoe uznydenue sBIseTCs paBHOBECHBIM ?

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

2) TenioBoe u3ryyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHGPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U31yUEHHE

OIIK-1.3.1
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VYkaxuTre 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CIMOCOOHOCTH a0CONIOTHO HYEPHOTO TMpH 3aJaHHOM
aOCOJIIOTHOU TeMITepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1
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VYxaxure GopmyIty, ONpeaessSIoIy0o SJHEPTUI0 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
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[Ipoananmu3upyiiTe, Kak H3MEHSETCA CUJa TOKAa HACBILIEHUS NPHU

OIIK-1.V.1




doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJAroIIETo
CBETa NOCTOSHHOMU JJIMHBI BOJIHBI.

1) Ymenbmaercs

2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUIUBACTCS

3) CrHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS

4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCsI

65

[Ipoananusupyiite, 4TO MPOU3OMAECT € KHUHETHUYECKOM DHEpPrueu
(OTOZIEKTPOHOB, €CIM, HE MEHAA 4YacTOThl IAJaloIIero CBeTa,
YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuutcs B 2 paza

OIIK-1.V.1
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Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexra (B repuax) amis
KaToJia, M3TOTOBJICHHOTO W3 BoJb(pama TtommmuHor 2 M. Karton
HOKPHIT CclloeM oOKcuaa Oapus. PaGoTa BbeIXOJa 3IIEKTPOHOB C
IOBEPXHOCTH KaTo/a pasHa 2 3B. ITocrosiarast [Inanka — h = 6.6%107*
Jlx*c. 3apsig anekrpona — e = 1.6%10™"° Ko

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

OIIK-1.B.1
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Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaToJa U3 KaJIMUs OT YacTOTHI MaJak0IIEero ceera’?

1) IIpsiMmo mpoNOpLHMOHAIBHO YacTOTE

2) IIponopuHoOHaNbHO YCKOPSIIOLIEMY HAIPSKEHUIO
3) IIponopuroHalIbHO KBAJpaTy YacCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-1.3.1

68

[Ipoananu3upyiite, Oymer sm HaOmomatbcs (HOTodIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa o0Jy4yaTb CBETOM C AJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®oTtoad ekt Bo3MOKEH, €ClIM KaTo HarpeTh 10 TeMnepaTypsl 347
K

2) He O0yaer

3) ®otodadpdeKkT BO3MOXKEH, €CIU JOMOJHUTEIBLHO TMPUIOKUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIMAJIOB BEIMYMHON HE
MeHee | B

4) ®otorhdHeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5

OIIK-1.V.1
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Onenure, OT KaKUX BEIMYUH 3aBHCUT CHJIa CBETOBOIO JIABJICHHS C
KBAHTOBOW TOYKH 3PCHHUS:

A) Yucna (oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dortona;

B) Koaddurmenra orpaskeHHs TOBEPXHOCTH.

Ortser:
1)A,B

OIIK-1.V.1




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

70

[Ipoananu3upyiiTe, B KakuxX OONACTAX CIEKTpa JJIEKTPOMATHUTHBIX
BOJIH BO3MOHO HabOmoenne a3 dexra Komnrona.

1) Bugumerii nuama3on

2) Papuonuamna3on

3) TeparepiioBblii AHana3oH

4) PeHTreHOBCKHUH IMANAa30H U TAMMAa-U3JIy4eHHe

OIIK-1.V.1
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Cremnaiite BBIBOJ O BEJIMYMHE MUHUMAJILHOTO OOpAaTHOTO HAMPSIKEHMUS,
IpY KOTOPOM THOJHOCTBIO MpeKpanaercsi GOTOTOK. Y CIOBUE: SHEPTUs
dboToHoB paBHa 6.5 5B, a (orokarong M3roToBIEH W3 JIUTHA, padoTa
BBIX0/1a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1
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Ouenute, BO CKOJIBKO pa3 JaBlieHHE CBeTa, MaJarouiero
NEPIEeHIUKYIAPHO HWJCAIBbHO 3€pKaJIbHONM TOBEPXHOCTH, OOJIbIIE
JABJICHUsI CBETa, MAJAIOUIEro MNEPHEHAMKYISPHO HACATbHO YEepHOM
MOBEPXHOCTH.

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

OIIK-1.B.1
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Kakum 06pazom umnysabsc (OTOHA CBSI3aH C JITMHOW BOJTHBI?

1) UMnynibe npsiMo IpONOPLIMOHAJIEH AJIMHE BOJIHBI

2) Nmnynbe npsiMO IPONIOPLIMOHAJIEH KBApaTy JAJIUHBI BOJIHbI

3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH VIMHE BOJTHBI

4) mnynbc npsMO NMPONOPLUOHAIEH KOPHIO KBaJpPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1
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B kakoil obnacTu crnekTpa 3J1eKTPOMAarHUTHOTO M3IYYEHHUS HMITYJIBC
(oTOHa MMEeeT MUHUMAJIbHOE 3HaUeHHE?

1) UadpakpacHoe u3mydeHue
2) TeparepuioBoe U3J1y4eHHE
3) PenTrenoBckoe u3nydeHue
4) PaguousryueHue

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3  MNPUBEACHHBIX  BBICKAa3bIBAHMI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETA:

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

2) CBET MOXKET M3J1y4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPUHUSAMHU — KBAHTAMH

3) KaxxinoMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJIUTCS
aTOMHasi CHCTE€Ma, COOTBETCTBYET OIpPEACNICHHBIH ypPOBEHb
SHEPIUH

OIIK-1.V.1




4) Ins gacTUnbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U IMITYJIhC

VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI EPBOTo nocryiara bopa.

1) YTBep:kaeHue 0 CylecCTBOBAHUM CTAIMOHAPHBIX COCTOSIHWI, B
KOTOPBIX ATOM He U3JIy4YaeT M He MOrJI0IaeT JHEPrun

76 2) PazHOCTb SHEpruii IByX CTAllMOHAPHBIX COCTOSTHUM paBHa »Hepruu | OIIK-1.3.1
U3TTy4aeMOT0 WJIH MOTJIONIAeMOT0 KBaHTa CBETA
3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM
4) AToM COCTOMT W3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M|
OTPUIATENIEHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEICHHBIX HUKE BHICKA3bIBAaHUI MPABUILHO
ONMCHIBAET CIOCOOHOCTh AaTOMOB K M3JIYYCHHUIO U TOIJIOMICHUIO
DHEPrUM: «ATOMBI MOTYT ...»
1) Hormomare U U3Jy4aTh JHIIb HEKOTOPBIH AUCKPETHBIH HA00Op
77 3HAYEHHUH IHEPTrUHU OIIK-1.3.1
2) U3zny4ath ¥ moraouiars Jro0yio MOPIUI0 SHEPTUU
3) U3nyyats 71u0O0 IHUCKPETHBIH HAO0Op 3HAYCHHWH OJHEPruu, JUOO
T00YI0 TOPIIUIO SHEPTUU
4) Uznydarp 00yI0 TIOPHMIO DSHEPTUM, a TOTJIOmATh JIUIIh
HEKOTOPBIN JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU
YkaxuTe, K KaKOMy AHANa30Hy H3IYYEHHs] OTHOCATCS MEPEXOJIbl U3
cepuu bansMepa B aTome BOLOpOa.
78 1) TermoBoe u3nyueHue OIIK-1.3.1
2) PeHTreHoBCcKOE U3ITydeHHE
3) N'amMma uznydyeHue
4) Buaumblii cBeT
[Ipoananu3upyiiTe, Kak W3MEHHIACh DHEPIHsS aToMa BOJOpOJa MPH
M3TydeHIH UM (POTOHA ¢ JUIMHON BOMIHEL A = 4.86-107 M.
79 1) YBenuuunace Ha 4.86 5B OIIK-1.V.1
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmiacek Ha 4.86 5B
4) Ypenuuwmiack Ha 9.72 5B
Onenure pa3HOCTh PHEPTUH OCHOBHOTO U BO30Y)KJICHHOTO COCTOSHHS
(8 »B). [laHO: »7eKTpoH B aroMe mepemena U3 BO30YKIESHHOTO
COCTOSIHMSI B OCHOBHO€, W IIPM JAHHOM MEpPEXOJE€ IPOU3O0ILIO
u3NydeHre GoToHa ¢ JJIMHON BOTHBI 650 HM.
80 OIIK-1.B.1
1) 0,4 5B
2) 1,953B
3) 1,25B
4)2,25B
VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:
]1 1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH OIK-13.1

00J127210T BOJTHOBLIMH CBOHCTBAMH
2) AToM He MOXKET coJiepKaTh 0oJiee IBYX AJIEKTPOHOB, HAXOSIINXCS
B OJMHAKOBBIX CTAIIMOHAPHBIX COCTOSIHUSIX, OMNpPEAeIsieMbIX




HAaOOPOM YEThIPEeX KBAHTOBBIX YHCET

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

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

Bribepure yTBepxkaeHue, Haubojiee NPAaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

82 1) Mukpo4yacTUIbl MOTYT NPOSBJIATH BOJHOBBIE CBOHCTBA OIIK-1.3.1
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YaCTHII
3) ¥V xaxa0# 4acTULbl CYIIECTBYET aHTUYACTULIA
4) Slnpo aTroma COCTOUT U3 KBapKOB
Paccunraiite niuHy BOJHBI 1€ Bpoilsist 11 37I€KTpOHa, ABUKYIIETOCS
co cKopocThio 3.6 km/c. Macca smektpona m, = 9,1%107" kr, 3apsi
anextpoHa qe = —1,6%107"° K.
83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MKkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IIPH JaHHOM 3HA4Y€HUU OpOUTAIBHOIO
KBaHTOBOT'O 4ucna /[?
84 H2U+1 OIIK-1.3.1
2)3/+1
3)I-1;
4)1
VYkaxuTe, 4TO ONpEaeseT INTABHOE KBAHTOBOE YHCJIIO N.
1) DHepreTnyeckne ypoBHH JICKTPOHA B aTOMe
’5 2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME OMNK-13.1
3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha e
3aJJaHHOE HaIIPaBJICHUE
4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTpOHA B 33JaHHOM
HanpaBJIeHUU
VYkaxkuTe, 4TO ONpEaeNseT MArHUTHOE KBAHTOBOE YHUCJIO M.
1) OpOuTanbHBIl MEXaHUYECKHII MOMEHT 3JICKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS JICKTPOHA B aTOME OIIK-1.3.1
3) BeimuuHy MOMEHTa HMMIYJbCa JJIEeKTPOHA B 3aJaHHOM
HaNpaBJICHUH
4) DHepreTUuecKUe ypOBHH 3JEKTPOHA B aTOME
B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPIHUH aToMa
BO BHEILIHEM 3JIEKTPUYECKOM I10J1€?
87 1) DitnTeitna u ne Xaaca OIIK-1.3.1
2) llTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
88 Kak Ha3piBaloT JUHMM B CHEKTpe KomOuHanuoHHoOro paccesHus c | OIIK-1.3.1




qaCcToTaMH, MCHBIIIMMH YaCTOTHI ITaJar0Iero ceera?

1) OpankeBbIMU CITyTHUKAMH

2) AHTHUCTOKCOBBIMU CITlyTHUKAMHU

3) CTOKCOBBIMHU CIIyTHUKAMU

4) AHTaroHMCTUYECKUMU CIIYTHUKaMHU

&9

[TosicauTe (hU3MIECKUN CMBICIT BOJTHOBOU (DYHKITHH.

1) BonHoBas (pyHKIHS TPONOPIIMOHATIEHA SHEPTHH YaCTHIIBI

2) llpousBeneHne  BOJHOBOW  (QYHKIMM HAa  KOMIUIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSATHOCTH
00HapY:KeHUS YACTHIbI.

3) BonHoBass ¢yHKIMS 00paTHO MPONOPLMOHATbHA IJIMHE BOJIHBI JI€
bpoiins

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

OIIK-1.3.1

90

Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHOIIEHUS
HeonpeneneHHocTel [ eizendepra:

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

OIIK-1.3.1
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yKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/I.

1) DneKTpUYeCcKu 3apsHKEHHBIC YaCTUIIBI.

2) DAEKTPUIECKU HEUTPATbHBIC YACTHIIBI.

3) Bce yacTunbI ¢ MOJyLEIbIM CIIMHOM.

4) DneKkTpuYecKu 3apsHKEHHbIE YAaCTHIIBI C LEJTBIM CITIHHOM.

OIIK-1.3.1

92

Kak Ha3pBaeTcst TBEpao€ TE€IO, y KOTOPOrO BaJieHTHas 30HA
HOJTHOCTBIO 3aI0JIHEHA, 30Ha MPOBOANMOCTU — MOJIHOCTBIO CBOOO/IHA,
a IIMpHUHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHUIO C JHEPrUeu
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHMK

2) ImdaekTpuk

3) IlonynpoBoIHUK

4) IlpuMecHbI MOJIYIPOBOIHUK

OIIK-1.3.1
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Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CH1?

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

OIIK-1.3.1
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KaKa}I BHECHUCTCMHAas CANHHUIIA I/ICHOJ'IB3yeTC}I JJISL I/I3MepeHI/I$I 3HCpFI/II/I
MUKPOYACTHIL?

1) 3B
2) A

OIIK-1.3.1




3) kKan
4) spr

Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
IeiizenOepra s SHEpruM YacTUIl U BPEMEHH NpeObIBaHUA €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITMOHAIEHA BPEMEHH

95 OIIK-1.B.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU
3) DHeprust u BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOM TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPruu, TeM MeHbIle
HeompeaeIeHHOCTh BpeMeHU
B xome wu3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CJenyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHoctei ['elizendepra.
96 1) Bpemsi u3HM W DHEpPrus DHJIEKTPOHA HMMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEONPEIEIEHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MOKeT ObITh OIpeaeeHa C
BbICOKOH TOYHOCTBHIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCAa DJJIEKTPOHA HUMEIOT CTPOTO
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3biBaeTcsi cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPTUn?
97 1) Bo30OyxxaeHHOE COCTOsSIHME OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOeE cOCTOSIHHE
4) BaneHTHOE COCTOsSIHUE
B uewm 3akmouaercst TyHHeNbHBIH 3 dexT?
1) B BonHOBOM  XapakTepe  JBIKEHHUS  MUKpPOUYACTHIBI B
NEPUOIUYECKOM MTOTEHIMANIE
2) B xopmycKynspHOM MOBEICHUH 3JIEKTPOMATHUTHOTO H3IY4YEeHHUS
08 IIPU MIPOXO0KACHUH €r0 UYepe3 Y3KO€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoxaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
O0apbep, KOIrJAa HJHEPrusl YacTHULIbI MEHbIEe BBICOTHI 3TOr0
O0apbepa
Kakpne moaBMXKHBIE YacCTHIBl WM  KBa3WYacCTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 | 1) DmexrpoHsl OIlK-1.3.1

2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Nonsl




B pe3synprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYMWIICS Ha
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W ONpPENETUTEe, KaKOro THIIA
IIpEBpAIlCHHE MPOU30LUIO B YKA3aHHOM ClIydae.

100 1) isa p-pacmana OIIK-1.V.1
2) a-pacnafg
3) y-pacnan
4) K-3axBart
Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
VYKaxuTe, 4TO U3 MEPEUYHCICHHOTO HE SIBJIETCS CTPOTHMM YCIOBHEM
JUISL KOTEPEHTHOCTH CBETOBBIX BOJIH.
1) OnMHAKOBOCTH aMILITUTY/T
101 | 2) ITocrostHCTBO pasHOCTH (a3
3) PaBencTBO AJIMH BOJTH
4) PaBeHCTBO 4acTOT
Oteer: 1) OMMHAKOBOCTH AMILIUTY/, OCKOJIBKY sl YCTOMYHMBOM
HHTep(EePEeHUMOHHOH KAaPTHHbI He00XO0AUMbI PABEHCTBO JIJIHH
BOJIH (2, CJ1eI0BATEJIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
VYkaxxuTe, Kakie U3 MEePEeYUCIIEHHbIX HUKE HAOOPOB TpeX KBAHTOBBIX
YHCeIl B aTOME SIBIISFOTCS JOMYCTHMBIMHU.
102 Dn=1,1=0,m=0
2)n=0,/=0,m=0
3)n=2,1=0,m=0
Hn=21=1,m=-1 OIIK-1
OtBet: 1, 3 U 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHMCJIO 72 HE MOXKET
HMETh HYJeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JICUCTBYIOLLEH Ha TEJNO CHIION.
103
JIBuxeHue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) Pagnas nymo
Ortser: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyo nOCcie008amenlbHOCMy OVKE cllesd
104 | nanpaso:

Pacrnionoxnre nepeuncIeHHbIC HUKE TEJa B MIOPSIKE BO3pPaCTaHUA UX
MOMEHTa MHepuuu. Maccel M XapakTEepHBIE pa3sMepbl Tell CUHUTATh




OJJVMHAKOBBIMU.

A) lap
b) Tonkoe koab110
B) Hunuuap

OtBer: ABB

IIpouumaiime mekcm u 3anuwiume pazeepHymulii 000CHOBAHHDBIL
omeem.:

OObsicHUTE, KaK M3MEHMUTCS cujla TOKa 4epe3 NPOBOJHUK, €CIIU IIPU
HEM3MEHHOH Pa3HOCTH MOTEHLHUAIOB HA €ro KOHIAX U IOCTOSHHOMN
105 | TonmumHe MPOBOAHUKA YBEIUYUTH €T0 JIHHY.

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

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN Pa3TMYHOTO TUIIA:

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

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

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBHUS (TIO3MIIMH M3 OJHOTO CTOJIOIa BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lomHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

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

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
olleHUBaeTcs B 3 Oajuia, e JOIyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPABUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKYU \ OTBET HEMPABUIBHEIN \ OTBET OTCYTCTBYET
— 0 6asoB.

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

Ta6mmia 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauY€HUE JIEKIMOHHOTO MaTepuajla — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
rIyOoOKOe W SICHOE W3TOKEeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JNOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

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

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMOIaBATENIEM;

— pa3BuTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KAauecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUA HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHBbIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepuaja IpU TMPOBEACHUU KOPOTKUX TUCKyccUd 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

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

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHuzanuu y4eOHOTO
mporecca, 3aKIII0YaroNIasics B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IIEeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU IESATEIBHOCTH 110 U3y4aeMOW TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TMPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHHue, yriayOJleHHWe, pacIlMpeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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



— olecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHON M MHIMBUAYAIHLHOU (opm
00yJeHwusI.

TpeOoBaHUs K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPaMMBI.

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

MeToauveckie yKazaHWsl [0 TMPOBEACHUIO MPAKTUYSCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanmss u BosHbl. Tepmommnamuka. COopuuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBposckas, FO.A. Hosukosa, B.K. Ilpununko, E.B.
PytekoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.

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

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

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

OTueT 0 mpakTUYeCcKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAaHHN.

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: Ha3BAaHUE NUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GaMHINs W HHUIUAIBI TpenojaBareis, (amMuiusgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIibl U AaTa 3aIUThl Pa0OTHI.

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

Bwvi6oowvl 1o mpoenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE Pe3yIbTaThI O padoTe.

TpeboBanust k 0hoOpMIIEHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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

11.3. MeTtonuueckne ykazaHusi UIsi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BeImonmHeHUs 1abopaTOpHBIX pabOT OOyYaIOMUNCS JODKEH YIIyOWTh |
3aKpENUTh 3HAaHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUHM C KBaJU(PUKALIMOHHONW XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAIUTHYECKOM YacTe U KOHTPOJIbHBIX MEPONPUSTHH.



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

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUIUHBL;

— 3aKpeIUvIeHue, pa3BUTHE U JAETaln3alusl TEOPEeTHUECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminae Dusuka JOMKEH BBINIOTHUTH OMpeelieHHOe 4YHciio j1abopaTopHbiX pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUNA CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHWE PAOOTHI M TEOPETHUECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAaHHOW JHTEpaType U
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBIITyCKaeMbIe KadeIpoii.

BomonusaTe paboTy CTYIEHTY pa3peliaeTcs, JUllb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT MTOHIUMACT:

— Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1oMyck K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHale.

B mpomecce BbImonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYIEHTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpPYIIbl; paMWidg U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE MpubOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas Tpara BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toi1 moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuchk CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
O3HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBIMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.



[To pesynbpTatam, 3a)MKCUPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3alIMIIaeT €ro Ha CIeayroleM 3aHaTuu. [lpu 3amuTe ordera MOTyT OBITH 3a/aHBI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJTYYCHHBIM pe3ynbTaraM. 3a
NPUHSATBHIA OTYET MPEToIaBaTellb BHICTABISIET CTYICHTY OIEHKY M ITOCIIE 3TOTO COOOIIaeT HOMED
Y Ha3BaHUE CIIEAYIoMIeH JTabopaTOpHOU pabOTHLI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOPHOH padboTe

OT4eT NOKEH CONEPKATh CIELYIOIINE PA3ACIIbL:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPATOPHOM palbOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

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

3. Paboune dpopmybl.

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

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUH B 9TOM Pa3zAeiie TOXKE HE MPUBOIATC.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUN.

B sTOM pasnene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NPEICTaBIATh B BUJAE HAIVAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHKUE JECATUUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

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

6. BprunciieHre NOrpemnHocTe.

B ostom pa3znmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYINBI, MO KOTOPBIM
IPOBOJWIIACH MaTeMaTHudeckass o0paboTka pe3ysibTaToB M3MepeHHUH. [I0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN 10 Ka)XKI0M U3 HUX.

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

7. T'paduku u puCyHKH.

HeGonpime rpadukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJAATCA HA OTIEJIBHOM JIMCTe. B 1r000M cilyyae OHM JOJKHBI OBITh IOJNHMCAaHbl U
IPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTeNbHO
BBINOJIHAIOTCS HA MHJUITMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeIMYMHA M B KaKuWX E€JAMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbl KOOPAMHATHOU CeTKH. M3MepeHHBbIE HAa ONBITE 3HAYECHUS MOJIUCHIBATH




Ha ocax He cieayeT. Ha rpaduk o0si3aTeNIbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUYKH, U
MPOBOAMUTCS coenuHsomas ux JuHusA. OKOJIO OJAHON WM HECKOJBKHUX TOYEK OTKJIaJbIBAIOTCS
CUCTEeMAaTUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONINX H3MEpeHUi (moapobHee 00 3TOM moiiner
peyb HUXKE).

8. OxoHUaTEIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HalucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU INOTPCIIHOCTAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOIpCIIHOCTHU, CACIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO 065[33T€JII>HO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

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

B cIy4dac, Koraa MCEXKIAYy CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCIOOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJKHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHMA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBOI TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

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

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

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

Mertoanyeckre yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpAaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMNX TocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIC:

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

DnekTpuyecTBo M MarHetusM. Jlaboparopusiii mpaktuky™m // A.B. Konsuienio, E.H. Kotnukos,
H.IT. JlaBpoBckas, FO.A. HoBukosa, B.K. [Ipununko, I'.B. Tepemenko. CITIGI'YAIL 2021. 103 c.
BonnoBass onrtuka. Jlabopatopuwiii mpaktukym //E.H. Kotmuko, W.I1. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBuxosa, A.H. Tporun. CII6GI'YAIL 2013. 68 c.

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

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

11.4. Meronuueckue yka3aHus il 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHL.



B Xone BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00YJaIOUIHIICS BBITOIHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAs pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO padoTy.

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesnecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAeMbIX 3HAHHW, 00ECICUMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalOIMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

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

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOIHUTh BCE KOHTPOJBHBIC MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIsSeT OalIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJaroNIuXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAaHUM, 00Oydyarouxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
¥ 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! W 3amaHus. KOHTpOJIbHOE MEPONpPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 3a HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIIPHUATHIO.

JlukBuanust 3aJ0JKEHHOCTH, 0Opa3oBaBlIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMcs
3aHATHI 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOyJaromerocs OT OTBETOB HaA 3aHATHUSX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIerocss Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOKET OCYIIECTBIATHCS Ha
VHAMBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jis
MPOMEKYTOUYHOW aTTeCTalu: TOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WU JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTMHE.

B teuenme cemectpa s momycka K auddepeHIMaNIbHOMY 3aueTy WIH SK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX pabOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe AucTaHIMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «YyJIOBJIETBOPUTENIbHO». B ciyyae HEBBINOIHEHHS BBILIEH3IOKEHHOIO CTYIEHT, MpHU
YCHEIIHOM MPOXO0KIECHUU MPOMEKYTOUHOM aTTECTAllMU, HE MOXKET MOJYUYUTh aTTECTALIMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsi 00YYaAIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
arrecraluu.

[IpomexyrouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
POMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceost:



— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHATh MX IS PEHICHUs MPAaKTUYeCKUX 3a7ady. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOPOIIO», «yIOBIECTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

— muddepeHIMpOBaHHbIA 3a4eT — 93TO (opmMa OIEHKH 3HAHWUH, TOJYyYECHHBIX
0o0y4aromuMcs TPU U3YYeHUH JUCIHUIUIMHBI, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX paOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIHLHO», KHEYAOBICTBOPUTEILHO.

B teuenue cemectpa cTyAeHTY He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJIHUTH TECTUPOBAaHUA B cpeae LMS He HuKe oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIIOJIHEHUHN BBIIIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
MPOXOXKICHUH TPOMEKYTOUYHOM aTrTrectanmuu B (opme dk3aMeHa Wik JudPepeHIIMpOBaHHOTO
3ayeTa, He MOYKET MOJYUYUTh aTTECTALlMOHHYIO OLIEHKY BbIIIE "XOpomio".

Ok3ameH win nuddepeHIMpoBaHHBINA 3aUeT MOXKET MPOXOJUTh B BUAE YCTHOTO OIpoca
win TectupoBaHus. OCHOBaHHMEM JUIsl JIONyCKa K IPOMEXKYTOUHOM aTTecTal SBISETCS
YCIIECITHOE MPOXO0KACHHE 00YJarOIUMCs TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH.

Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLMH «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PEIICHHWI0 KaK TUIIOBBIX, TaK W HECTaHJApTHBIX TBOPYECKHX 3aJaHuil. JleMoHCTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
NPUMEHSIIOTCS K PEIICHUI0 THUIIOBBIX 3aJaHuil. JleMOHCTpupyeTcss JOCTAaTOYHBIA YpOBEHb
CaMOCTOSITEIbBHOCTH YCTOWYMBOI'O MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJEeTBOPHUTEIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenimu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCsi HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Ounenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHbli». Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu 110
JUCIUIUIMHE SIBJISIIOTCS KOHCHEKT JIEKIMM M MepeuyeHb peKOMEHIyeMoW mautepaTypsl. [lpu
MOJTOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHu30BaTh Y4eOHYIO paboTy,
yTOOBI TEpe] MEepPBBIM THEM Hauala CeCcCHMM OBbUTM CIaHbl M 3alIMILIEHBl BCe JIabopaTOpHbIE
pabotel. OCHOBHOE B NOJTOTOBKE K CECCHM — 3TO NMOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacrpenensTh paBHOMEPHO MO AHSIM, OTBEJEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATDH
Ka)X/IbIi JICHb BBIMOJHEHHS pabOoThI.

Cucrema OLIEHOK NPU MPOBEACHUH TEKYHIET0 KOHTPOJISI U MPOMEKYTOYHONW aTTeCTalluu
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAALIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS 10 O0pa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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