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
PykoBonuTenb HarpaBieHUs

npod., A.T.H., JOII.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

C.B. Muuypusn

(MHUIMABL, (aMIIHs)
i

[

o=

(monuck)

« 22 » wmoHa 2023 r.

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMAJILHOCTH

09.03.02

HanmenoBanune HaIpaBJICHUA

NudopmaninoHHbIe CUCTEMBI U TEXHOJIOTUU
MOATOTOBKH/ CIIEIUATBHOCTH

HaumenoBanue
HNudopmaninoHHbIE TEXHOJIIOTUN B MEAUAUHTYCTPUHU
HaIlTpaBJICHHOCTH
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. 7 S 12.06.2023 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

copia
ALT.H., 1pod. AT 25 14,06.2023 A.B. KonbiibIi0B

(yd4. cTeneHp, 3BaHUC) (moamuch, nara) (uHUIMANEI, hamMuIns)

OrtBerctBeHHbIN 32 OIT BO 09.03.02(04)
7rh 21.06.2023 B.A. Muxiym

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (mmoxmuce, fata) (MHUDHATEL, (haMIIIHs)

3amecTuTeNb JUpEeKTOpa UHCTUTYTA Ned 1o MeTondeckoit paboTe
JI011., K.T.H., JOII. /47,//72%1.06.2023 A.A. Kirouapes

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) t//v (rfouCh, fata) (MHULHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara [0 HalpaBlIEHHIO TMOATroToBKM / crenuansHocTH 09.03.02
«lH(popMallMOHHBIE CHCTEMBl M TEXHOJIOTMM » HampasleHHOCTH «HpopmannoHHble
TEXHOJIOTUH B MEAMAUHAYCTpUm». Jlucuumninna peanuszyercs kadeapoit «Ne3y.

JlucuumuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUM:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MaTEMaTHUECKOT0 aHaIN3a U MOAEIMPOBAHNUS, TEOPETUUYECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMS B IPO(PECCUOHATIBHOMN 1EATEIIEHOCTH.

ConepkaHne IUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpolecca: JEeKIHUH, JabopaTopHbIe pabOTHI, CaMOCTOSTENbHAs padoTa.

ITporpaMMoil TUCHMIIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTays B hopme 1udhepeHIpoBaHHOTO 3a4eTa.

OO6miast TpyJAOEMKOCTh OCBOCHHS AWCITUIUIMHBI COCTABISET 7 3a4ETHBIX €IUHUIL, 252
yaca.

SA3bIK 00y4YEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

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

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPa
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBLI MATEMATHKH,
IPUMEHSTh (u3uKH, BBIYUCIUTEIBHON TEXHUKH U

€CTECTBEHHOHAYYHBIE | IPOrPaMMHUPOBAHU
n oomenmxenepusie | OIIK-1.Y.1 ymers pemars cTanaapTHBIE

3HaHHuA, METOAbI HpO(i)eCCI/IOHaJIBHbIG 3aga4diu C

MaTeMaTHU4eCKOTo MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
Ob6memnpodeccnoHanbHBIE .

aHajim3a u O6H.[€I/IH)KeHepHBIX 3HaHUH, METOO0B
KOMIIETEHIINH

MOJIeTTUPOBAHUS, MaTeMaTUYeCKOTo aHalu3a u

TEOPETUYECKOI0 U MOJICTTUPOBAHUS

skcniepuMmenTanbHoro | OIIK-1.B.1 umeTh HaBbIKH TEOPETHUECKOTO

HUCCIICA0BAaHUA B 1 SKCIICPUMCHTAJIBHOT'O UCCIICAOBAaHUSA

npodecCHoHAIbHON | 00bEKTOB MpOodecCHOHATBLHOM

ACATCIIbHOCTHU ACATCIIbHOCTU

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarONTUMUCS
MIPU U3YYCHHUH CIIEYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HHE, TAK M MOTYT UCIIOIb30BATHCS MPU U3YUYECHUU JPYTUX JTUCIUILIAH:

— «DNEeKTPOHUKA U CXEMOTEXHHUKA.

3. O0BeM u TPyIOEMKOCTh TACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKoCTh 10 ceMecTpaM

Bun yuebnol paboThl Bcero Nel No2
1 2 3 4
Obwan mpyooemKocmp OUCUUNTIUHDL, 7/252 4/ 144 3/ 108

3E/ (uac)

U3 nux uacoe nptmmuttecxoﬁ n0020MO6KU

Ayoumopnuie 3auamus, BCEro 4yac. 102 51 51




B TOM YHCJIE:
nexumw (JI), (gac) 68 34 34
npakTuueckue/cemunapckue 3anatus  (113),

(gac)

nabopaTtopHbie paboTsl (JIP), (uac) 34 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 54 54

Camocmoamenvnas paboma, Bcero (4ac) 96 39 57

Buo npomesxcymounoit ammecmayuu: 3a4er, OK3.,

mudd. 3auger, sk3amen (3auer, dudd. 3au, | dudd. JK3. Hudd. 3au.

OK3.*%*) 3au.

*x

IIpuMeuaHue: kaHIUIATCKUi SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHve TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Pa3znenbl, TeMbl TUCIUTLINHBI H(etf;f)m (gg) (IJ{I;Z) (E;;[) ((SII;CC)

Cemectp 1
Pasnen 1. Mexanuxka. 11 7 13
Pasgen 2. Konebanus 1 BOJHEL 11 7 13
Paznen 3. Dnexkrpuuectno. 12 3 13
Uroro B cemectpe]| 34 17 39

Cemectp 2
Paznen 4. DnexkrpoaguHamMuka 12 7 19
Pa3nen 5. BoarHoBast U KBaHTOBAsI OIITHKA 11 7 19
Paznen 6. KBanToBas ¢pusuka 11 3 19
Hroro B cemectpe: 34 17 57
Hroro 68 0 34 0 96

IIpakTueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIOJHEHUH
OoOy4JaloIUMHUCSA  OMNpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBHOMN 1eATeNbHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuua 4 — CopeprkaHue pa3fesoB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasnena HasBaHue u coneprxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHHKa.

Kunematuka nBuxeHuss MarepuanbHo Touku. Ilyte u
nepemeinienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenpHoe yckopeHus. lloctymarenpHoe W BpamareibHOE
nBrkeHne. OCHOBHAs 3a/1a4ya KUHEMAaTUKHA MAaTepUaIbHON TOUKH.
CBs3b JIMHEMHBIX M YIVIOBBIX BEJIWYMH IPU BpallaTeIbHOM
JBUKECHHH.

Wuepumanehpie  cuctembl  orcuera.  OCHOBHBIE — 3aKOHBI




KJIACCUYECKOH AUHAMHKU - 3ak0oHBI HbroToHa. OcHOBHAs 3amaua
JUHAMUKU MaTepuaibHOM Touku. HewmHeprumanbHble CHCTEMBI
orcueta. Cuibl MHEPIUU. 3aKOH COXpaHEHHs uMiryinbca. LleHTp
Macc u ero asumxeHue. Cucrema 1eHTpa Macce.

Mexanudeckas paboTa W MOIIHOCTh. KuHeTwdeckas >HEprusl.
3aMKHYThIE U HE3aMKHYThIE cucTeMbl. [loTeHInanbHas >Heprus
cuctembl. CBsI3b MEXAY MNOTECHUUAIBHOM HSHEPrued M IMOJIEM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPAaHEHUS MEXaHUYECKOH
SHEPTUH.

MoOMEHT cuiabl U MOMEHT HUMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTa HUMIyJbca. MOMEHT HMIyJbca
TBEPAOrO Te€Ja OTHOCUTEIBHO HEMOABMKHOW OCH. MoOMeEHT
uHepuuu. OCHOBHOE YpaBHEHHE [MHAMHMKU BpAIATEIbHOTO
JIBUYKEHHUS TBEPIOTO Tena. Kunetnueckas SHEPTUst
Bpamaronierocss TBepaoro tena. llocTymaTtel  crienuanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpaIleHUE JITUHBI
crepxHa. OCHOBBI pPEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
MHBAapUAHTHOCTb.  PenstuBucTckuii  mMmmynasc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3Heprun. CBA3b MEXKAY SHEPrueil U UMIYJIbCOM
YaCTHLBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I"apmonunyeckuit u AHMapMOHUYECKU I OCIHUJUISITOP
(MareMaTU4ecKiil MasTHUK, (DU3MUECKUN MAasSTHHUK, KOJICOAHUS
nonx jgeWictBueM ympyrod cuibl). CnokeHue KoseOaHUH.
Huddepenunansnoe  ypaBHeHHe Konebanuil.  CBOOOJHBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIECCOB (IUIOCKUE W ChEepUIECKue
BOHBI). BomHOBOe ypaBHeHue. IlpuHIMD Cynepno3uimy.
Oneprusi BosHbL. [loTOk »sHepruu. HHTEHCUBHOCTH BOJIHBI.
Crosiyass BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHKHU 3BYKOBOM
BOJIHBI.

Pazgen 3.

DJIEKTPUYeCTBO.
Onextpuueckuid 3apsia. CBoicTBa 3IEKTPUUECKOTO  3apsfa.
B3aumoneiicTBue 3IIEKTPUYECKUX 3apsJ0oB B BaKyyMe. 3aKOH
Kymnona. DJIEKTPOCTATUUECKOE noJie. HanpsbkeHHocThb
JNEKTPOCTATHYECKOTO  mojsd.  [IpmHnun  cynepno3uumuy.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
noisd. TeopemMa O DIUPKYIAOUM BEKTOpa HANPSHKEHHOCTH.
IToTeHIMaNIBHOCTD IEKTPOCTATUYECKOrO o, HanpsokeHHOCTD
U MOTEHLMAJ IEKTPOCTATUYECKOIO II0JIA, CBA3b MEXKIY HUMHU.
Teopema l'aycca U1 2IEKTPOCTATHYECKOTO IO B BaKyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
[Monspuzanus nuaniekTpukoB. CBOOOIHBIE U CBA3aHHBIE 3apsiibl.




Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnexkTpudeckas
IPOHUIAEMOCTb.  JJIEKTPUYECKOE  CMEIIeHHE  (MHIYKLUsA).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IIOJISL B JIUDJIEKTPUKE.
[lone BHYTpM HpOBOAHMKA. DJIEKTpOEMKOCTb. KoHIeHcaToOphl.
OHEprusi  CUCTEMBbI  DJIEKTPUYECKUX  3apsA0B.  ODHEPrus
3apsDKEHHOr0  MpoBojgHMKA. OObEMHas IUIOTHOCTb SHEPIHH
BIEKTPUYECKOTO TOJIS. DJIEKTPUUECKUN TOK. DJIEKTPOABUKYIIAs
cuna. 3akonsl Oma wu JDkoyns-JleHna B HHTErpajJibHOM U
nudepeHranbHoN popmax.

Pazgen 4.

DJIeKTPOAMHAMHUKA.

3akoH buo-Casapa-Jlannaca. Ilonme coneHompa u TOpOHMAA.
®opmyna Jlopenna. Cuia Amnepa. MarHuTHoe moje B
Beniectse. HamarnmueHHocTs. MaraurHas BOCIIPUMMYHBOCTD.
MarsunTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuku, mapamMarHeTHku, ¢eppoMarHeTuku. Teopema o
LIUPKYJISIUN BEKTOPa HANPSKEHHOCTH MarHUTHOIO IOJIsS. 3aKOH
@®apanes. [lpaBuno Jlenma. Camounaykuusi. Bzaumuas
uHAyKIus. OObeMHasi TUIOTHOCTh HEPTUM MAarHUTHOTO TIOJISL.
Cucrema ypaBHeHuil MakcBenna. MarepuanbHble ypaBHEHHUS.

Pa3pnen 5.

BosiHoBasi 1 KBaHTOBAasl ONTHKA.
[I1ockue MOHOXPOMATHYECKHE 3JIEKTPOMATHUTHBIE  BOJHBI.
CBolCcTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiiHTHHTA.
3aKOHBI TPETOMJICHHS W OTPaKEHUsI CBeTa. AOCOIIOTHBIN

MOKa3aTellb MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMD I'toiirenca-Ppeners. Jucnepcus CBETa.
Judpakimonnas pemerka. Ilonapuzanus cBera. 3aKkoH
Mairoca.

TennoBoe uznydenne Ten. 3akoH Kupxroda. 3akoHbI U3ITydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanToBas rumore3a u dopmyna Ilnanka. KBanTtoBas onTuka.
®dotordpdekr, ombiTel CronetoBa. dortonsl. [laBieHHEe cBerta.
KopmnyckymsipHo-BonHOBOH ayanusMm. D¢ dext KomnTona.

Pazgen 6.

KBanToBas ¢gusuka.

Teopuss bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
@dazoBasg W TpynmnoBas CKOPOCTU BOJH J¢ bpoiinsa. BomHoBoi
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH ¢  bpoiiis.
[Tpunun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
€e OCHOBHBIE cBoicTBa. Omeparopsl (HU3UYECKUX BEITUYHH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMSI. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBoOomHas gactuia. Yactuia B OECKOHEUHOW MOTEHIMAIBHON
sme. KpantoBwiii ocumwmisitop. HyneBast sHeprus, HyJeBbie
kosiebanus. IlpoxokaeHrne dYacTHIBI 4Yepe3 MOTEHIUATbHBIN
O6apbep. TyHHENbHBIN YD EKT.




ATOM BOJOpOAa B KBAaHTOBOM MexaHuke. KBaHTOBBIE 4YHCIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
aNeKTpoHa B atoMe. OpOUTaIbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onpir Hlrepua u T'epnaxa. Coue  2nextpoHa. [lpuHnun
TOKAECTBEHHOCTH  MHKpoyacTull. DepMHOHBI U  OO30HBI.
Cummerpusi BOJTHOBOH (PYHKIIMM CHCTEMBI OJJMHAKOBBIX YaCTHII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW CHCTEMBI
snemenToB .. Menaeneena.

OHepreTudeckuil crnekrp aTtoMoB M Moaekysl. [Ipupona

XUMHUYECKON CBSI3U.

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

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

N3 Hux Ne
No | Tembr npaktrdeckux | @OpMbI IpakKTHUYECKUX | TpPyIOEMKOCTb, |IPAKTUUYECKOM [pa3ieia
/11 3aHATAR 3aHATAN (qac) MOJATOTOBKH, | JUCIIUIT

(dac) JINHBI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

Bcero

4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHbIX paboT TPyAOEMKOCTE, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIUHBI
Cewmecrp 1
1 | MastHuk MakcBesia 4 2 1
2 | HaknoHHBIN MasTHUK 4 2 2
3 | CTOJKHOBEHHE IApOB 3 2 1
4 | MaremaTnueckuii 1 000POTHBINA MasiTHUKU 3 2 2
5 | OnpeneneHue 3JIeKTPOEMKOCTH KOHJEHCATOpa 3 2 3
Cemectp 2
1 | Onpenenenne rOpu30HTAIBHON 3 2 4
COCTAaBJISIFOLIEH HANPSXKEHHOCTH MarHUTHOTO
1oJist 3eMiu
2 | OnpeneneHue yaeIbHOTO 3apsjia 3J1eKTPOHA 4 2 4
3 | Konbua Hetorona 3 2 5
4 | TIpoBepka 3aKOHOB TETUJIOBOT'O U3JIYYEHHUS 4 2 5
5 | OmpeneneHue MOTEHIIMATIOB BO30YXKICHUS 3 2 6
aTOMOB
Bcero 34 20

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI




Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJarouuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD

Bun camocrositensHOM paboTh BIC{::O’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
N3yuenue TeopeTuueckoro matepuaia
32 13 19
nucuuriuael (TO)
[ToaroroBka Kk TeKyliemMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUHON 32 13 19
arrectaruu (ITA)
Bcero: 96 39 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHU S
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHallbl JIJIsl CAMOCTOSITENILHOW paboThl O00yJaroIuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI NpUBEIEH B TabauLe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIN

KomuectBo
HK3EMILISIPOB B
U}L{LI[JHS p/e c bubnmuorpaduueckas ccpuika OUOITHOTEKE
v (KpOMe SIIeKTPOHHBIX
5K3EMILIAPOB)

53 Kypc dusuku: yuedbnoe nmocodue / 94
T76 T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beiciiee
obpaszoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

53 Kypc ¢usuku: yaeGHoe nocodue: 94
Cl12 B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccuueckne yuyeonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9




53
C12

Kypc o6meit pusuku: yuedHOE
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit dusuku: yaedbnoe
nocobue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: JIansb. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJaccuueckue yueonukn). T. 2:
DIEKTPUYECTBO U MAarHETHU3M.
Bonnel. Onrtuka. - 2007. - 496 c.:
puc., Tabin. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc o6eit pusuku: yuedHOE
noco6wue: B 3 1. / . B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢dusuka. Pusnka TBEPAOTO Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexannka: OCHOBHBIEC 3aKOHBI:
yaebnoe nocodue / U. E. Upomos.
- 7-e w3n. - M.: Jlaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tabmn. - ISBN 5-94774-196-
2

121

534
n83

BoiHOoBBIE IpoLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., not. - M.: JlabopaTtopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
n83

®du3uKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,

141




2001. - 196 c. - ISBN 5-93208-
088-4

537 OnekrpomarHeTus3m: OCHOBHbIE 64
ns§3 3aKoHBI: yuyebHoe nmocobue / U. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmatiur, 2002. - 319 ¢. - ISBN
5-93208-109-0
530.1 KBanToBas ¢pusuka: OCHOBHBIC 65
n83 3aKOHBI: yueOHnoe mocodue / U. E.

Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

https://e.lanbook.com/
book/142380

Cagenbes, 1. B. Kypc o6mieit
¢u3uku: yae6HOe mocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/123463

Cagenbes, U. B. Kypc o6meit
¢u3uku: yae6HOoe nocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTuKa. AToMHas (HpuU3MKa.
®usuka TBepAOro Tena. Puzuka
ATOMHOTO Siipa ¥ 3JIEMEHTapHBIX
gactull - 2019. - 320 c.

https://e.lanbook.com/book/115197

Crpenkos, C. I1. MexaHuka:
yueOnuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc obmieit ¢pusuku B 3 KH.
Knura 1: Mexanuka: yueOHUK
it 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
Cnupus. - Mocksa:
WzparensctBo KOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit husuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (pU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CupuH. - 2-e u3a. -Mocksa:
N3patensctBO FOpaiit, 2019. -
441 c.




https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470189 ¢usukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn J1.B., - 6-¢
u3J., crep. - Mocksa:
OU3SMATIINT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470190 ¢busukn: YuebHoe nocodue ass
BY30B: B 5 Tomax Tom 2:
TepMoauHAMUKA U MOJICKYIISIpHAST
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3SMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxums, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3SMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 CazoHoB, A. b. flnepnas ¢puzuka
: yueObHOe mocodue 17t By30B / A.
b. Ca3oHos. - 2-e u3na., ucnp. u

nomn. - Mocksa : U3natenbcTBO
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢pusuka
u go3umetrpusi. COOpHUK 3a71ad :
yaeOHoe mocodue Jisi By30B / A.
b. CazonoB, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/eH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPaA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y criexu

¢u3nuecknx Hayk», U3NYeCKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DieKTpoHHas BepcUs )KypHalla «3a HayKy»




https://openedu.ru/ Oo6pazoBarenbHas miaTdopma «OTKPHITOE
o0paszoBaHHE»

https://fizikaguap.ru/ OO6pa3zoBaTeabHBIN pecypc Kadeapbl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn WH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATUH, 3aHATUI CEMUHAPCKOTO TUIIA, [erepOypr, yu.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUHI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPEICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB s (PU3HUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM

—05; FRM - 10)

2 | YueOHast aymuTOpHs Ui NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U IerepOypr, yi.
WHMBHUIYAJIbHBIX KOHCYJILTAIMMI, TEKYIIETO KOHTPOJIS 1 lacremno, a. 15,
MIPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeAcTBa 00yUYeHHMs, CIIy’Kalllye A7 IPEeICTaBIeHUs y4eOHON




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayquTopus Ui IPAaKTUYECKUX 3aHATUH THIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1isl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTuzmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUUECKUX 3aHSATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYIIIOBBIX U UHJMBUIYaIbHBIX KOHCYJIBTALNHI, TEKYILIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTalLlUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
CpelcTBa O0yUYEHUs, CITy>Kallue sl MPEJCTaBIeHUs yueOHOU

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




nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalHU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IIPOMEXKYTOYHOM aTTeCTallN

Bua npomexyTouHOM aTtTecranuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BONMpoCOB K 3K3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3amaum;

TecTsl.

JuddepeHpoBaHHbINA 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 mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

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

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

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

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

— yMeJl0 00OCHOBBIBAET M ApPTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIHUATM3HUPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

(XOPOLIO»
(Ga4YTCHO»

— o0yyJaromuiicss TBEpI0 YCBOWII MPOTPaAaMMHBINA MaTepHa,
M0 CYHIECTBY H3JaraeT €ro, ONUpasiCh Ha 3HAHUS
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIest
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

IpaMOTHO U
OCHOBHOU

TCIBHOCTBIO

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

M0 CYUIECTBY M3JIaraeT €ro, OMHpasch HAa 3HAHUS TOJIbK
JUTEPaTypPhI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;

HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MTOJIOKEHNUS,

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,

O OCHOBHOH

— UCHBITBIBACT 3aTPYAHCHHUA B IIPAKTHUYCCKOM HNPHUMCHCHUU 3HAHUH

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTHYHO BIIAJCET CUCTEMOH CIICIMAIM3UPOBAHHBIX MTOHATHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OWMMOKM W  HETOYH
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY;

— HE MOXKET apryMEHTHUPOBATh Hay4YHbIEC MOJI0KEHUS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

— oOyyaroluiics He YCBOWJI 3HAYUTENIbHONM 4YacTH MPOrpaMMHOTO

OCTH  IIpH

— UCHBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM INPUMCHCHHU U 3H3HPII>1;

10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.

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

Ne i/t

[Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa

Kon
WHMKATOpa

1

Urto n3yuyaer kuHemMaTuka?

OIIK-1.3.1

2

Uto Takoe MarepualibHas TOYKA?

OIIK-1.3.1

3

TCHO JABUXKECTCA U3 COCTOSSHHUS ITOKOS C TAHI'CHIIMAJIbHBIM YCKOPGHI/IQM
a.=4 m/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/ Haiinure
BEJIMYMHY ITOJTHOTO YCKOPEHHUS Tela d.

OIIK-1.V.1

Urto Takoe aOCOMOTHO TBEPAOE TENO?

OIIK-1.3.1

[Ipoananu3upyiTe OTINYHNS CACAYIOMUX (HUIUIECKUX MOJICTICH:
abcomoTHO TBEpHOe Teno (ATT) u marepuanbhas Touka. [IpuBeaure
pUMepP, B KOTOPOM OJTHO U TO K€ TEJIO BHICTYINAET B KAUeCTBE
MarepuasibHON Touku 1 ATT.

OIIK-1.V.1

Haiinure cBsI3b MKy TMHEWHON U YIIIOBOW CKOPOCTBIO
MaTepUaJIbHOU TOYKHU.

OIIK-1.V.1

[Ipoananu3upyiite XapakTep NPSAMOJINHEHOTO JIBHKEHUS TeJla 10
U3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh
MPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00oCHyiTe MpUMEHEHUE
3aKOHOB, HCIIOJIb3YEMbIX ISl PEIICHUS 3a/1a4H.

OIIK-1.V.1

Cdopmynupyiite nepssiii 3aKkoH HeroToHA.

OIIK-1.3.1

Kak, corimacHo BTopomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOpPEHHUE Tela OT
€r0 MacchI?

OIIK-1.3.1

10

Kamenp ne:xut Ha 1HE cocyza, IOJIHOCTBIO IIOrpYKEHHBIN B Boy. Kak

OIIK-1.B.1




WU3MEHUTCS CHJIA IaBJICHUSI KaMHS Ha JIHO, €CJIM CBepXY HAJIHUTh
KepOoCHUH (KepOCHH HEe cMeIuBaeTcs ¢ Boaoi)? O0ocHyHTe CBOM
OTBET.

11 [IpuBeauTe puMep, WITIOCTPUPYIOIIHNI AEHCTBUE TPETHETO 3aKOHA OIIK-1.V.1
HeroToHa.
12 HazoBure, xakoit u3 3akoHoB Keriepa ycranasiuBaet Gpopmy OIIK-1.3.1
TPAeKTOPHUH TIIIAHET.
13 OneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSATOTEHHS OT MacChl OIIK-1.B.1
B3aMMO/ICHCTBYIOIINX TEJI U PACCTOSHUS Mex1y HUMU. OGoCHYHTE,
KaK U3MEHHUTCS CHUJIa B3aUMHOTO TSTOTEHUS JBYX TeJl, €CIIK Maccy
OJIHOTO M3 TEJl YBEJIMYUTh B/IBOE, a PACCTOSIHUE MEXKTY TEIaMH —
YMEHBUIUTH B JIBa pa3a.
14 Kaxkas pu3nyeckast BenmuunHa Ha3bIBACTCS UMITYJIBCOM Tejia? OIIK-1.3.1
15 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIECTCS 3aKOH OIIK-1.3.1
COXpaHEHHUsI UMITYJIbCA.
16 Kakast ¢pusnyeckast BenmurnHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-1.3.1
17 CpaBHuUTE 3aIIMCH OCHOBHOI'O 3aKOHA JUHAMMKY A7 noctynarensHoro | OINK-1.Y.1
U BpalllaTeJIbHOTO ABMKeHUs. Halinure B3auMOCBsA3H MEXAY ITUMH
3aKOHAMH.
18 ChopmynupyiiTe 3aK0H COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-1.3.1
19 Kaxkas pusnyeckas BennunHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1
20 Ut0 Takoe MOUTHOCTh? OIIK-1.3.1
21 Kaxkoii kopabiib ABMXKETCS MEIJIEHHEE — HAIPYKEHHBIN HIIH OIIK-1.B.1
HEHArpyXeHHbII — NpU OAMHAKOBOW MOIIHOCTH JBUTATEINS?
OO6ocHyiiTe CBOIl OTBET.
22 OO0BsicHUTE, TOYEeMY IIEHTPOCTPEMUTEIbHAS CHJIa TIPU BPAILIEHUH 10 OIIK-1.V.1
OKPY>KHOCTH HE IPOU3BOIUT PaOOTHI.
23 Uccnenyiite paboTy cuibl, ecim Teso Mmaccoid m = 1 kr mox peiicteuem | OIIK-1.V.1
HEKOTOPOW CHJTBI U3MEHHUJIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v =3 M/C.
Ob6ocHyiiTe IpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS
3aJlauH.
24 B dem coctout paznuyue Mex1y KOHCEpBaTUBHBIMU U OIIK-1.V.1
HEKOHCEPBATUBHBIMU CHJIAMU?
25 Urto Takoe noreHuuanbHas 3uepruga? OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUYECKOM YHEPTUH. OIIK-1.3.1
[IpuBenute npuMep BHIMOTHEHUS 3aKOHA COXPAHEHUSI SHEPTUH.
27 Jan ToHKUH cTepykeHb Maccor m = 120 T u niuHol / = 50 cM, OIIK-1.V.1
CHOCOOHBIN BpaIaThCsi OTHOCUTENFHO OCH, MPOXOIAINEH uepes ero
cepeauny. Paccunraiite ero MOMEHT MHEPLIMM OTHOCUTEIBHO
YKa3aHHOU OCH.
28 [Tokaxxute Ha mpuMepe TOHKOro cTepxHs anuHou 20 cm u maccoit 30 | OIIK-1.Y.1
T, KaK mpuMensiercst reopema lllteitHepa a1 pacuera MOMEHTa
MHEPLNHU TeJ MPU NMEPEHOCE OCH BPAILIEHUS C CEPEIUHBI CTEPKHS Ha
OJIMH U3 €ro KOHIIOB.
29 Yemy paBeH MOMEHT UMITYJIbca aOCOFOTHO TBEPAOTO Teja? OIIK-1.3.1
30 Kak Bbruncisiercss KHHeTH4YeCcKast SHEPTUs BpallleHUs aOCOIIOTHO OIIK-1.V.1

TBepaoro tena? CpaBHUTE ¢ GOPMYIIOHN 151 KHHETUYECKOM SHEPTHH
HOCTYNATEIBHOTO JBUKEHUS.




31 ChopmynupyiiTe ABa IOCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH OIIK-1.3.1
OWHIITENWHA.
32 CrpaBeuvBa v B crienuanbHoi Teopun otHocutenbHoctd (CTO) OIIK-1.V.1
KJaccuueckasi popMyra i KHHETHIeCKo# 3Hepruu E = mv*/2? Ecim
HET, TO KaK PaCCYUTHIBAECTCA KMHETUYECKasi JHEPIHsl TeJla COrJIacHO
CTO?
33 Onpenenure, Kak U3MEHUTCS TIEPUO]T KOJICOAHHUH MPYKUHHOTO OIIK-1.V.1
MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pa3a, a )KECTKOCTH
IPYXHUHBI — B § pas.
34 CrenaiiTe BBIBOJI 110 BOIIPOCY: KaK OYIET U3MEHSITHCS X0/ OIIK-1.B.1
MasTHUKOBBIX YaCOB MPH HACTYIUICHUH JICTHUX XKAPKUX JHEH 1Mo
CPAaBHEHHUIO C XOJIOJHBIMHU 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJIECHBI
B HEYTEIUICHHOM MOMEIEHUH (CTEeP:KEHb MasTHUKA METAJTMUECKUA)?
AprymMeHTHpyiTe CBOI OTBET.
35 Kak cBsi3aHa sHEprys rapMOHHYECKUX KOJIEOAHUN C MX aMIUTUTYAO0N? OIIK-1.V.1
36 Yo Ha3bIBaeTCs BOJHOM? OIIK-1.3.1
37 OOBscHUTE pa3nuUre MEKIY MPOJIOIBLHBIMU M MOTIEPEUYHBIMU OIIK-1.V.1
MEXaHUYECKUMHU BOJIHAMHU.
38 3anuimuTe ypaBHEHHE OCETyIIel BOJHEI. OIIK-1.3.1
39 Yemy paBHa cpeqHsst 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
40 NcTtouHuk 3ByKa U MPUEMHUK JBUKYTCA IPyT oTHOcHUTENbHO apyra co | OIIK-1.V.1
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y ¥ ONPEIACITUTE
OTHOCHUTEIJIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3ddekra Jlomnepa.
HcTouHuK ¥ IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
M/c, v, = 60 M/c.
41 Chopmymupyiite npunaimn [ roirexsca. OIIK-1.3.1
42 Uro Ha3bIBaeTcs UHTEpEepeHIINEl BOTH? OIIK-1.3.1
43 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit OIIK-1.V.1
BOJIHBI.
44 Uto n3y4aeT neKTpocTaTuKa’? OIIK-1.3.1
45 JaiiTe onpenenaeHne TOUEYHOTO 3apsija. OIIK-1.3.1
46 Kak u3meHuTcs cuiia B3aMMOICHCTBHS ABYX 3JIEKTPOHOB, €CIIH OIIK-1.V.1
paccTosiHie MeXAy HUMH yBeTUUuTh B 3 pa3za? OOocHyiite Bar
OTBET.
47 [Ipoananu3upyiTe, Kakyro paboTy COBEpIIAET IEKTPOCTATHIECKOE OIIK-1.V.1
10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TOJIHOM 000pOTE AIIEKTPOHA
BOKDPYT HETO.
48 Kax B3anMHO OpHEHTHpPOBaHbI CUJIOBBIE JIMHUM U SKBUNIOTEHIMaNbHble | OIIK-1.3.1
MTOBEPXHOCTH?
49 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? OIIK-1.3.1
50 Kaxkue BemecTBa Ha3bIBAIOT AUAICKTPUKAMU? OIIK-1.3.1
51 OOBscHUTE pa3nuure MEXIY HOJSIPHBIMU M HENOJSPHBIMU OIIK-1.V.1
JTUDJIEKTPUKAMHU.
52 OrnenuTe, Kakoif eMKOCTBIO OYIyT 001a/1aTh METAIITUNYECKHE OIIK-1.B.1

IITACTHHEI TTomapio 0.2 M%, KOTOPBIE Pa3ieNeHb! c10eM mapaduHa (e
=2.5) Tonmuuoi 0.5 cm?




53 Cnemnaiite BbIBOJ, KAK U3MEHUTCS JIEKTPOEMKOCTD IIJIOCKOTO OIIK-1.B.1
KOHJIEHCATOpa C KBaJPAaTHBIMU IIJIACTUHAMH, €CJIM U3 3TUX IIACTUH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJ(para.
54 O1ieHUTE CUTYALIMIO: JIBa KOHJEHCATOpa OAUHAKOBOM eMKkocTH 200 OIIK-1.B.1
MKD coemHEHbI MapajuieabHo. Kak u3MeHHUTCs UX 0011asi eMKOCTb,
€CJIM COeTMHEHUE 3aMEHUTh Ha MoclieoBaTeabHoe?
55 [Ipoananusupyiire, KAKOM BEIUYHUHBI 3aps] JOJDKEH HAXOUTHCS Ha OIIK-1.V.1
oOKJ1aJIKax KOHJIEHCATOpa, YTOOBI P PA3HOCTH MOTEHIIUATIOB MEXKAY
oOknankamu B 12 B on obnanan sueprueit B 1 Jx.
56 [aiite onpeneneHne 3JIEKTPUIECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma it y4acTka [eru. OIIK-1.3.1
58 Kak u3amMeHuTCs CONpoTUBIIEHUE TPOBOIA, €ClIn ero juyinHa yBenuuutes | OIIK-1.V.1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYIHTE CBOI OTBET.
59 PaccunTaiiTe MOITHOCTD, BBIZIENAEMYIO Ha conpoTuBieHun 3 kKOm pu | OIIK-1.V.1
IIPOTEKAaHUU Yepe3 Hero Toka cuinoi 60 MA?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera Kon
MHMKATOpa
1 Jaiite onpeneneHue MarHUTHOW UHYKLIAH. OIIK-1.3.1
2 Chopmynupyiite 3akoH brno-CaBapa-Jlamnaca. OIIK-1.3.1
3 Kakum 06pa3om ompezensercst HanmpaplieHHe cuiibl Ammepa? OIIK-1.3.1
4 Paccunraiite, 4eMy paBHa BEJIMYMHA MarHUTHOTO I10JIs B LICHTPE OIIK-1.V.1
KpYyroBoro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
5 Paccunraiite MarHUTHYIO0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/A, OIIK-1.V.1
conepxamiero 10 BUTKOB Ha CAHTUMETP JJIMHBI U (PeppOMarHUTHBIN
CEepACYHUK C MpOHUIaeMOCThIO | = 100, ecinu Mo HeMy IPOXOJIUT TOK
cuoit 2 A.
6 PaccuuTaiiTe miI0THOCTh HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI OIIK-1.V.1
IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHUTHOE I10JI€ HA €TO0 OCU
nMeno BenmuuunHy 1 mTo.
7 OueHuTe cUTyaluo: B MarHUTHOE 10JI€ ¢ OAMHaKoBbIMU ckopocTsimu | OIIK-1.B.1
BJIETAIOT MPOTOH U 3JEKTPOH. ByyT M OTHYaThCS UX TPACKTOPHH, U
€CIIU J1a, TO KaKuM 00pa3oM? ApryMeHTUPYHTE CBOIl OTBET.
8 Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIU OHa, OIIK-1.V.1
JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayKuuei 0.5
Tn, ucnerTeiBaet aerictue cuiibl Jlopenna Benmunnoi 0.16 mH.
9 B uem cocTout siBIeHUE 37EKTPOMAarHUTHOM MHAYKLINN? OIIK-1.3.1
10 [Ipoananusupyiite Bennuuny DJ1C, Bo3HUKaIOMIYIO B KOJiblle, kKoTopoe | OIIK-1.VY.1
BBIHOCST U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLo Painycom
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuiurTe B MB.
11 [aiite onpenencHus JuaMarHeTUKaM U ITapaMarHEeTUKAM. OIIK-1.3.1
12 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu? OIIK-1.3.1
13 Uto Ha3bIBAIOT KOIPLUUTUBHOU CUIION? OIIK-1.3.1




14

Onpenenure, Kakas SHEPTHsI 3aKJIIOUYCHA B KATYIIKE HHAYKTHBHOCTHIO
100 MI'a ¢ Tokom cuitoit 0.2 A. OTBeT naiite B MJIK.

OIIK-1.V.1

15

UTo Ha3bIBAECTCS JIEKTPOMATHUTHON BOITHOM?

OIIK-1.3.1

16

Kax B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
HANPSKEHHOCTH AJIEKTPUYECKOTO OIS, MATHUTHON HHIYKIIUU U
CKOpPOCTH BOJIHBI?

OIIK-1.3.1

17

ChopmynupyiiTe 3aK0H OTpaKEHHUS CBETA.

OIIK-1.3.1

18

[Ipoananu3upyiite, rae CBET ABMXKETCS ObIcTpee — B anMmase (n = 2.42)

i B Boze (n = 1.33). Bo ckosibko pa3 pa3in4aroTcsi CKOPOCTH CBETA B

JIaHHBIX cpenax?

OIIK-1.V.1

19

OneHuTe cUTyaluio: Jyd CBeTa NajaeT Ha TpaHuIly paszena IByX
BemiecTB oA yriaom 30°. [Toka3arenb npeoMIICHHS IEPBOM CPEIbI

paBeH 2.4. Bo3aMOXHO J111, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4H

ObLIM epIeHAUKYISIpHBI 1pyT npyry? Ecnu na, onpenenure
MOKa3aTeb MPEeTOMIICHHUSI BTOPOI CpeJibl.

OIIK-1.B.1

20

UYro Ha3wBatoT uHTEpdEpeHIuei ceera?

OIIK-1.3.1

21

Onumure, B 4eM pa3Inuue MEXKIY F€OMETPUUECKON U ONTUYECKON
Pa3HOCTBIO XOJa CBETOBBIX JIyUEH.

OIIK-1.V.1

22

[Ipemnoxure TeopeTHueckoe 000CHOBAaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3lIUTOe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIBHBIE ITy3BIPHU U T.I1.).

OIIK-1.B.1

23

Urto Takoe aucnepcus cBeTa Kak sisiienune? [Ipuseanre npumepsl
HAOIIO/ICHUS TUCTICPCHH.

OIIK-1.3.1

24

[Tpoananu3upyiTe, Kakoi HAMOOBIINI MOPSAIOK CIIEKTPA MOKHO
HaOJr01aTh Ha TU(PPAKIMOHHON peleTke, eciu oHa uMeeT 500
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C JIUHON BOJIHBI 500
HM?

OIIK-1.V.1

25

Uemy paBHA pa3HOCTH (a3 IBYX CBETOBBIX BOJH, IPU KOTOPOIi
Ha0JII0/1aeTCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

26

[linockonoisipu30BaHHbBIN CBET MA1A€T HA aHAIU3ATOp TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MIIOCKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS UHTEHCUBHOCTh CBETA B
YKa3aHHOM ciry4ae?

OIIK-1.V.1

27

Urto Takoe aOCOMIOTHO YEpHOE TEN0?

OIIK-1.3.1

28

Bo ckonbko pa3 ©3MEHUTCS MOTOK SHEPTUN OT HUTU HaKaJIMBaHUS
JIaMIIbl, €CITU YABOUTH ee Temreparypy? OOOCHYiTe Ball OTBET,
onupaschk Ha 3akoH Ctedana-bonbiiMana.

OIIK-1.V.1

29

Pacnionoxure cienyromue ClieKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHUs aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COTIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-1.V.1

30

Uro Ha3biBaeTcst BHEMIHUM (HOTOdhHeKTOM?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE U3TydeHre BhI3BaTh (HOTOI(PGDEKT B MIIACTUHE U3

OIIK-1.B.1




MeTasuia, paboTa BbIxojia KoToporo paBHa 3.5 sB? O0GocHyiiTe cBoi
OTBET.

32

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTY4CHHUS.

OIIK-1.3.1

33

OO0BsicHuTe, KaK 2HEprus (JOTOHA CBSI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OOGocHyiiTe Ball OTBET.

OIIK-1.3.1

34

®DoTOH ¢ HHOK BOJIHBI A = 97,04 iM paccesuics Ha HENOIBIXKHOM
anekTpoHe mox yriaom 6 = 90°. IIpeanoxure ciocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM PAaCCCIHUH. Paccunraiite ero BCJIMYMHY B YKa3aHHOM
ciaydae. KoMntoHoOBCKast JjiiHA BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

35

OnwumuTte, 4To MpencTaBiasieT co0oi aToM B paMKax Mojaean ToMcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.3.1

36

ATtom BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

37

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

38

OObsicHUTE, IPU KaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISAIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHII.

OIIK-1.3.1

39

Byner i nposiBIATE BOJTHOBBIE CBOMCTBA (hyTOONBHBIN MY MTPH
MOMNaJlaHuK B BOPOTa MUPUHOMN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

40

KaxoB ¢hu3mvecknii CMbICIT BOTHOBOUM (GyHKIIUN?

OIIK-1.3.1

41

B ueMm oTimmume CTAllTUOHAPHOT'O U HCCTALITMOHAPHOT'O YPAaBHCHUA
[Ipénunarepa?

OIIK-1.3.1

42

OrneHuTe 1Mo MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl pPa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

43

MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIUPUHOU
1 C 6CCKOHG‘-IHBIMI/I CT€HKaMH1 U HaAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
ymciioMm n = [. [lokaxuTte, Kak OrpeaeanuTb KOOPAUHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MHUKPOUYACTHUILY MaKCUMAJIbHA.
HaiinuTe nx B yka3aHHOM Clly4ae.

OIIK-1.B.1

44

CpaBHuTte nnuHy BoJIHBI e bpoiins ans mapuka maccoid m,, = 0,2 r u
poTOHa Maccoi m, = 1.67* 10'27, MMEIOIINUX OJUHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

45

Kakum 00pa3oM sHeprus «HyJIeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIISITOpPA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.V.1

46

[Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM
COCTOSIHHU B aTOME.

OIIK-1.V.1

47

[TocunTaiiTe, CKOJIBKO 3JEKTPOHOB B aTOME, Y KOTOPOTO LIETUKOM
3aIl0JIHEHA BHEIIHSAA 2p-0005104Ka. ATOM Kakoro BEIIeCTBa UMEET
TaKyI0 NEKTPOHHYIO KOH(UTYpaIHio?

OIIK-1.V.1

48

KakuM MokeT ObITh CIIUH YacCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu — [lupaka? [lpuBeaure npumepsl TAKMX YaCTHULL.

OIIK-1.3.1

49

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHUN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

50

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHUTCS
MMPOBOAMMOCTb KPEMHUCBOT'O 06pa3ua, €CJIM B HCTO BHCAPUTH
HEOOJIBIITOE KOJIMYECTBO WHINEBON TprMecH? BameHTHOCTh KpEeMHUS

OIIK-1.B.1




paBHa 4, BaJICHTHOCTh UHAUS — 3.

51 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO U3JIYy4EHHUS. OIIK-1.V.1
52 Onumurte npuHLIUI paboTHI Jia3zepa Mo TPEXYPOBHEBOM CXeMe. OIIK-1.3.1
53 Jlazep paboTaeT 1Mo TpeXypoBHEBOM cXxeMe. JHEPTUs OCHOBHOTO OIIK-1.VY.1
coctosiaus E; = -8 3B, sHEeprus Bo30yXJACHHOTO COCTOSHUA £, = -5
9B, sHeprust MetacTabuIbHOTO cocTostHus E3= -5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee n3syuyeHue.
54 Yemy paBHa MOJIIpHAs TEINIOEMKOCTh TBEPAOIO TEJIA, COIVIACHO OIIK-1.3.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?
55 OOBbsicHHUTE, KaK KBAHTOBAsI TEOPUS TEINIOEMKOCTH TBEPJOTO Tela OIIK-1.V.1
Jlebast TOTIOTHSIET TEOPHUIO TEINIOEMKOCTH DUHINITEHHA.
56 Kakas gactuna Ha3siBaercs pononoM? Kakum KBaHTOBBIM OIIK-1.3.1

pacnpeeNeHneM ONUChIBalOTC (YOHOHBI?

npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenn TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

[lepeuenr TeM maIs KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

No /i [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHUS1/BBITIOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHON aTTECTallMM B BHAE TECTHPOBAHMS

npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil TepeyeHb BOMPOCOB JJIsl TECTOB

Kon
WHANKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM 110 BEJIMYUHE YCKOPEHUEM.

1) [Ipsimast muHuA

2) JIunus ¢ neperndbom
3) ITapaGona

4) OKpy>KHOCTb

OIIK-1.V.1

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX @Hznqecxnx BCJIMYHUH UMECT
CANHUIY U3MCPCHUS, COBITIAAAOIIYIO C SIMHUIICH HU3MCPCHUSA CHUIIBL.

1) Nmmynbc

2) VYckopenue

3) Bec

4) VYrioBas CKOpOCTh

OIIK-1.3.1

Yro npon3oiaér nocne abCOMOTHO HEYNPYTOro yapa 4YacTHIl MacCaMU
m; = 4m; u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m; IBUTajach BIIPABO, a YACTHUIIA C MACCOM 7, - HABCTPEUY YacTHUIIE C
Maccou m;.

1) Yactuiiel OyayT ABUTATHCS BIIPABO
2) Equnast yactuira OyaeT IBUTaThCs BICBO
3) Yactuipl Oy1yT MOKOUTCS

OIIK-1.B.1




4) Yactuel 6yayT IBUTAThCS B IPOTUBOIOJIOKHBIE CTOPOHBI

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Hemy paBHa CyMMa BHYTPEHHUX CHUJI, JEHCTBYIOLUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHuIo SHEPTrUU CUCTEMBI

2) Hymo

3) H3MmeHeHuI0 UMITYIbCa CUCTEMBI
4) VYckopeHUIO IEHTPAa MacC CUCTEMBbI

OIIK-1.V.1

UTto nmpoun3oiiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJIHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CI/IMMeTpI/II/I, CCJIN LII/IJII/IHI[p CIUTIOIIIUTE B III/ICK?

1) He usmenurcs

2) YBenuuutcs

3) CoxpanuTtcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBHKEHHUS.

1) M=J*o»

2) e=M/]

3) M=L*»’

4) L =r*p*sina

OIIK-1.3.1

VYkaxute, yeMy paBeH MOMEHT UHEPLUU TOHKOro o0py4ya Maccoil m u
paauyca r

1) J=m*"/12
2)J =m*°/2
3)J = m**/3
4)J = m**

OIIK-1.3.1

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HploTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CymecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH ["anumes

OIIK-1.3.1

Paccuuraiite BenMunHy MOAYJsl MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
7/4) cm

) 12 mi?
2) 3wk’
3) 7w/’
4) 9w/’

OIIK-1.V.1

10

Bribepure Gpopmyity, onpeaensionyo BeIMuuny (Ha3oBoit ckopocTu
BOJTHBI

OIIK-1.3.1




1) v=o0%
2) v=k*v
3) v=k*A
4) v=o/k

11

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (1o Toukam 1,2,3 u 1)

1) 3aBucuT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) PaBna Hymt0

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

12

Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh
(kr-M)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyibca
4) Cuna

OIIK-1.3.1

13

Korna TanrennuanbHOE YCKOPEHHE PaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE MOCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpaIIarOIIIMCS

OIIK-1.3.1

14

Bribepure npaBmiibHbIH 0TBET. Kak M3MeHAETCS MOYNIb CKOPOCTH TPH
MPSIMOJIMHEHHOM JBMKEHUHU, €CJIA 3aBUCUMOCTh MPOMIEHHOTO TEJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 152+ £?

1) VYoOwiBaeT

2) IIpoxomuT yepe3 MUHIMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

15

Kax Be1yncisieTCsI MOMEHT HHCpIUHA MaTepHaHBHOﬁ TOYKH?

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

OIIK-1.3.1

16

Kaxk cooTHOCATCS MOMEHTBI MHEPLIMH AUCKA J;
Y UUIMHAPA Jy;, KOTOpBIE UMEIOT PABHBIE MACCHI U PAINYChI?

) Ji=J,
2) 1> T,
3) J.> 2%,
4y I,> 12

OIIK-1.V.1

17

Haiinute oTHOMIEHNE TTpoU3BeIeHHBIX padoT (A1/A;), eciu aBa AKCKa C
paBHBIMH MaccaMmu U paauycamu Ry u Ry (R; = 2R;) packpyuuBaiot u3
COCTOSIHUSI TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

OIIK-1.V.1




)1
2)3
3) 4
45

18

Kakoii yuéHslii co3zfan crenuanbHyo Teoputo oTHocuTensHocTH (CTO)?

1) Tamunei
2) OHHIITEWH
3) Jlopenit
4) bop

OIIK-1.3.1

19

Bribepure ypaBHeHUE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOJIEOaHMs.

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

OIIK-1.3.1

20

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAOLIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThesi pe30HaHC (M) —
COOCTBEHHAs YacTOTa, () — YACTOTA BBIHYKJIAIOIIEH CHIIBI)?

1) o>>wm
2) ®>wmy
3) o= w
4) o <<wp

OIIK-1.3.1

21

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CUJIBI Ha TEJIO COTJIACHO BTOPOMY 3aKOHY HblOTOHA.

1) Monspaasa macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

22

BriGepure, B Kakoif cucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amknyTOM

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTO, rje cyMMa MOMEHTOB BHEIIIHUX CHUJI IOCTOSIHHA

4) HeszamknyTOl

OIIK-1.3.1

23

VYkaxute, paboTa Kakoil 13 MepeyrcIeHHbIX CHJI PaBHA HYIIIO MIPU
3aMKHYTOM TPAaeKTOpPUU JBUKEHUS TEINA.

1) Bsizkoro TpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cwibl TpEHHS CKOJIBKCHHS

OIIK-1.3.1

24

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJl MOBEPXHOCThIO 3eMJIH, paBHOU panunycy 3emiun? Bennuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHSATH PAaBHOH 9.8 M/c”.

OIIK-1.V.1




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

25

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJT KoneOaHuit
MaTeMaTUYeCKOr0 MasTHUKA, €CIIH JJIMHY €T0 M0/IBECA YBEJINYUTH B 9
pa3, a Maccy rpysa — yBeJIM4uTh B 4 pasa.

1) VYBenuuutca B 3 pasa
2) VYBenuuutcd B 4 paza
3) YmenbwmuTcs B 2 pasza
4) YwmenpmuTcs B 4 paza

OIIK-1.V.1

26

O1eHHUTE IEKTPOESMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPA, SCITH
paccTosiHue MKy ero OOKJIaIKaMH YBEIIMYUTH B 9 pa3, a 001acTh
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUITUPOBAHHON BO0M (€ = 81).

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) VYBenuuutcsa B 9 pas

4) VYBenuuutcs B 12 pa3

OIIK-1.B.1

27

Ha3zoBure BemecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBUSIX MPAKTUYECKU HE
IIPOBOJAT DJIEKTPUUECKUN TOK.

1) IIpoBonHuKH

2) IlomynpoBoaHUKH
3) Ilmaruna

4) JIudIeKTpUuKu

OIIK-1.3.1

28

Kak HanpaBiieHbl CUIIOBBIC JIMHUU HANIPSKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJISA, CO3JaHHOTO TOUEYHBIM OTPUIATEIHHBIM
3apsgom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTpEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU

OIIK-1.3.1

29

MokeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
00JIbI1IE IIEMEHTAapHOTO 3apsiaa?

1) Moxer

2) Her, He MoxeT

3) Moxer, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

OIIK-1.3.1

30

Yemy paBeH MOTEHIMAT 3JIEKTPUUECKOTO 10JIsA?

1) IloTeHnuManbHOU SHEPrus €AMHUYHOIO IOJIOKUTEIBLHOTO 3aps1a UiIu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUH K 3apsAny
2) PaGore cui noss 1o nepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO

OIIK-1.3.1




3apsijia U3 JaHHOW TOYKH T0JIs1 B 0ECKOHEUYHOCTh
3) Cune, aeiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B TaHHYIO TOUKY IOJIS
4) Kunerudeckoil sHEpruM NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/a B
JTAHHOM TOYKE IT0JIA

31

Hanummre popmyny 3akona Oma B muddepennmansHoit popme.

1) R=U/
2) R=Q/FAt
3) j=c'E
4 R=P/I

OIIK-1.3.1

32

Haitnure npaBriibHOE Ha3BaHUE MJ11 BEKTOPHOM CHIIOBOM
XapPaKTEPUCTUKU IEKTPOCTATHUECKOTO TOJIS.

1) Ilorenmuman

2) HampspkeHHOCTB
3) Hunyknus

4) 3apsn

OIIK-1.3.1

33

Onenure, Kak U3MEHUTCSI CHUJIA SJIEKTPOCTATHUECKOIO B3aUMOJAEHCTBUS
JBYX TOYEUHBIX 3apsJ10B, €CIIM OJAMH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMU YMEHBIIUTH B 2 pasa.

1) VYmenbuures B 8 pa3
2) VYwmenblinTcs B 2 pasza
3) Ywmenbumurcs B 16 pa3
4) He uzmenurcs

OIIK-1.B.1

34

Onenure, Kak 3aBUCUT JIEKTPUUECKasl IPOBOJUMOCTD MTPOBOJHHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHaIbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomnopimoHaIbHO KBaAPaTy

4) He 3aBucur

OIIK-1.V.1

35

VYkaxure GU3NUECKYIO BETUUNHY, KOTOpasi HUMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBoaumocTb
3) 24C

4) ConpoTHuBieHNE

OIIK-1.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANIPSHKEHHOCTH T10JISL, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercsi B HyJb U
HaNpPsHKEHHOCTD TO0JIs1 HalPaBJIeHa MPOTUBOMOJIOKHO MO0,
BbI3BaBIIEMYy HaMarHU4uBaHue?

1) T'mcrepesucom
2) KospuutusHo# cunoi
3) Ilonspusanueit

OIIK-1.3.1




4) MarHuToABMXKYILIEN CUIIOMN

37

Onenure, Mo KaKo¥ TpaeKTOpUU OyAET ABUTATHCS B MATHUTHOM TI0JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU

UHAYKIHAU?

1) OxpyxHOCTBH
2) Ilpsmas
3) Osanoun
4) Dnmurnc

OIIK-1.V.1

38

B kakux CAMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD 3JICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

39

VY cTaHOBHTE COOTBETCTBUE MEXK]ly MaTEpUaAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DIEeKTPONPOBOJHOCTS (O,
1/(Om-cm)

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2) 107" -10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-1.3.1

40

Onenure, Kak COOTHOCSITCS YIJIBI ITAJIEHUS 0L U OTPAXXEHHUsI ¢ cBeTa?

]) o>>
2) a>0
3) a=9
4) a<o

OIIK-1.3.1

41

[Ipoananu3upyiite, ueMy paBeH aOCOTIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpelbl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
MPOHHUIIAEMOCTHIO | = 1.

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

4) 1/16

OIIK-1.V.1

42

YkaxuTe siBJICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOITH?

1) OrubaHue BOJHAMH MPETATCTBUIM

2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX
HUCTOYHHUKOB

3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHEHHUs IIPU NEPEXOAE U3 OAHOU CpeBbl B IPYIyIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

OIIK-1.3.1

43

[Tpoananu3upyiite, KakuM JTOJKEH OBITh YTOJI IaIEHUs] CBETOBOT'O JIyya,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.

1) 25°

OIIK-1.V.1




2) 55°

3) 20°
4) 45°
44 | OueHuTe ONTUYECKYIO JUIMHY IYTU L U3 OIHOHM TOYKH B IPYTyI0, €CIIH OIIK-1.B.1
paccTosiHue MeXay ABYMs TOUKaMU IIPO3PAYHON AUDIIEKTPUIECKOU
cpenbl S = 4 M. [lokazarens npenomiieHus cpeast n = 1.5. OnTuyeckas
JUIMHA IyTU L U3 OTHOM TOYKH B APYT'YO COCTABUT. ..
1) 5wm
2) 6m
3) Twm
4) 11m
45 JI71st 00BSICHEHUSI KAKOT'O SIBJICHUSI MOYKET OBITh MCIIOIh30BaH MPUHITUTI OIIK-1.3.1
I'toiirenca-dpenens?
1) KorepeHTHOCTH
2) Judpakuus
3) Ilonsapuzauus
4) KoprnyckyaspHO-BOJIHOBOH Iyalnu3M
46 | [Ipoananusupyiite, yeMy paBeH NEPUOJ PELIETKH, KOT1a OIIK-1.V.1
nudpakuuoHHas pemerka coaepxut 200 mTpUxXoB HA MUIUTUMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MkM
47 | Ilpoananu3upyiTe HHTEHCUBHOCTD CBETA MPU MHTEPhEPEHITNN OIIK-1.VY.1
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?
1) 4%
2) 3*
3) 1
4) 0
48 | Yro U3 mepeyncIeHHOTO SBJISIETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHMA OIIK-1.3.1
MarHuTHOTO oJisA?
1) CuoBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE
2) MarHuTHBIC CUJIOBBIC TUHUY HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AIEKTPUUYECKUX 3apsaaax
3) MarsuTHbl€ CUIIOBbIE TMHUHM HAUYMHAOTCS U 3aKaHYUBAIOTCS HA
MarHMTHBIX 3apsaax
4) MarHuTHbI€ CUIIOBbIE IMHUY HAUNHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
49 | Cuenaiite BBIBOJ, KaKOIl reOMETPUUECKOM (PUTypOoii MOMKHO OIUCaTh OIIK-1.B.1

TPAEKTOPUIO JBUKEHUSI 3apsyKEHHOM YaCTULIbI, IBUTAIOIIEHCS 1101
HeKoTOpbIM yriioM (0° < o < 90°) K IMHUSIM MarHUTHOW UHTYKLIUH.




1) OxpyxHOCTBH
2) IlapaGona
3) TunepOomna
4) Cnupanb

50 Ornenure crerneHp noispusanuu P ceeta, ecau cBet npeacrasisieT coooit | OITK-1.B.1
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeTa.

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

51 | PaccuunTaiiTe mokasaTesb IpeJOMIIEHUS BEIIECTBA, €ciiu ckopocTh cBeta | OIIK-1.V.1
MIpU NIEpPEXOo/e JIyda U3 BO3yXa B HEKOTOPOE BEILIECTBO YMEHBIINIACh
Ha 20%.

1) 1.2
2) 1.25
3) 0.2
4) 2.2

52 | Paccuuraiite yroa Mexay ONTHYECKUMHU OCSIMU TIOJISIpU3aTopa 1 OIIK-1.VY.1
aHaynmzaropa. [Ipu npoxokaeHn CKpeeHHBIX MONISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

53 [Ipoananuzupyiite, Kak U3BMEHUTCS BeTUYrHa MarHuTHOM nHAykiuu Ha | OIIK-1.V.1
OCH JITTMHHOTO COJICHOUJa, €CJIM TOK B HEM YBEJIMYHTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIIUTH B 2 paza?

1) VYBennuurcs B 2 pasza
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza

54 | Ykaxwure, KaKoe Telo ABISAETCS aOCOMOTHO YEPHBIM TEJIOM. OIIK-1.3.1
1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE
2) Ortpaxaert Bce majaroliee Ha HETO U3ITYUYCHHE
3) Hzmydaer B peHTI€HOBCKOM JHAIa30He
4) Wzny4aeT B BUAMMOM JHANa30HE

55 | Y xakoro u3 Ten oTpakaTenabHasi ClIOCOOHOCTh OJU3KA K HYITIO? OIIK-1.3.1

1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro




56

OneHuTe, BO CKOJIBKO Pa3 yBEJIMYUIIACh YHEPI€TUUECKAsl CBETUMOCTh
abcomoTHO YepHOro Tena npu ero Harpesanuu ¢ T = 1000 K go T, =
3000 K.

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

OIIK-1.B.1

57

Bri6epuTe, kakast popMyna Hanbosee TOUHO OMUCHIBAET CIIEKTPATHLHYIO
TUIOTHOCTH SHEPTETUYECKON CBETHMOCTH aOCOIFOTHO YEPHOTO Tea.

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHmTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

58

Kakoe nznyuenue sBisieTcsl paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TermoBoe u3yueHUE

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.1

59

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MaKCHMyMa
M3IIy4aTeIbHON CIIOCOOHOCTH aOCOIIOTHO YEPHOTO MPH 33JIaHHON
aOCOJTIOTHOM TeMIlepaType.

1) 3akon Credana-bonpiivana
2) IlepBeriii 3akoH BrHa

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

60

Yxkaxkute GopMyiy, ONpeeIoNny0 SHEPTUIO CBETOBOTO KBAHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1

61

[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A 1al0IIETO
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) Ymenbiaercs

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS

3) CHavaisia yBeJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CHagaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIACTCS

OIIK-1.V.1

62

IIpoananusupyire, 4T0 NPOUZOUAECT C KHHETUYECKON SHEPrUen
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJal0IIEro CBETa,
YBEJIMUYUTh €I0 UHTEHCUBHOCTH B 2 pasa.

1) Ymenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs

4) YBenmuuutcs B 2 pasza

OIIK-1.V.1




63

OrneHrTe BeMMYUHY KpacHOU rpaHuIlsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJIb(paMa TOMIHHON 2 MM. KaTo mOKpEIT
cioeM okcuja 6apusi. Pabota BbIX0/1a AJIEKTPOHOB € MTOBEPXHOCTH
karonaa paBHa 2 3B. [locrosHHas [Inanka — h = 6.6%107* Jlx*c. 3apsn
snextpona — e = 1.6¥10™"° Ko,

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

OIIK-1.B.1

64

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTHU
KaTo/a U3 KaJMHs OT YacTOTHI NaJaloIIero ceera’?

1y
2)
3)
4

[IpssMo mponoOpUKrOHATIBHO YaCTOTE
[IporopumoHanbHO YCKOPSAIOLIEMY HAIIPSKEHUIO
[IponopumoHanbHO KBagpaTy 4acTOThI

He 3aBucuT oT 4acTOTHI

OIIK-1.3.1

65

[Ipoananusupyiite, Oynet 1 HabmoaaThecst GoTodPdeKT, ecnu
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabora BbIXo/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1)

2)
3)

4)

dotorhPexT BO3MOKEH, €CITH KaTOI HarpeTh 10 TeMnepaTtypsl 347
K

He 6yner

®oTo3PPeKT BO3MOXKEH, €CIIU AOMOIHUTENBHO MPUIOKUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

®dotorhPexT BO3MOKEH ¢ BEPOSITHOCTHIO p = 0.5

OIIK-1.V.1

66

Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSKECHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss POTOTOK. Y CIOBHE: SHEPTHS
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIEH U3 JIUTHSL, paboTa
BBIXOJ]a KOTOPOTO COCTaBIISIET 2.5 »B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1

67

OueHuTe, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMAaIAl0IIEr0
MEPICHIUKYISIPHO UICAITBHO 3€PKAThHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAIOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MOBEPXHOCTH.

1)2

2)1

3)1.5
43

OIIK-1.B.1

68

OneHuTe, OT KAKMX BEJIMYHMH 3aBUCUT CUJIa CBETOBOTO JABJICHUS C
KBAaHTOBOM TOYKH 3PCHHUSL:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koadunuenra orpaskeHust MOBEPXHOCTH.

OIIK-1.V.1




OTBeT:
1)A,B
2)A,b,B
3)b,B
4)A, b

69

[Tpoananu3upyiite, B KaKMX 00JaCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmonenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH

2) Pagnonunanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKUH JUaNa30H U TaMMa-N3yuyeHue

OIIK-1.V.1

70

Kakum 06pazom umnyibsc oTOHA CBS3aH C JTMHOW BOJHBI?

1) Wmiynbc mpsiMo IPOTIOPITMOHAJICH IJTHHE BOJTHBI

2) Hmnynbc npsMo NponopiroHaIeH KBaApaTy JJIMHbBI BOJTHBI

3) HWmmynbc 0OpaTHO MPOTOPITMOHAICH IJTHHE BOJTHBI

4) Vmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-1.3.1

71

B kaxoii 0651aCcTH CrieKTpa 3JIEKTPOMArHUTHOTO U3ITyUYEHUSI UMITYJIbC
¢doroHa MMeeT MUHMMAaJIbHOE 3HaYCHHE?

1) UudpakpacHoe nznyyeHue
2) TeparepiioBoe U3ITydeHHE
3) PentrenoBckoe u3nydeHue
4) PagronsnydeHue

OIIK-1.3.1

72

[Ipoananu3upyiite, KaKO€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA!

1) UHTEeHCUBHOCTD CBETa HE 3aBUCHUT OT INIOTHOCTH MOTOKAa (JOTOHOB U
HX DHEPIUuu

2) CBeT MOXKET U3Iy4aThCsl U PaclpOCTPAHITHCS TOJIBKO OTAEIbHBIMU
nopuusaMHu — KBaHTaMH

3) KaxkmoMy 13 KBaHTOBBIX COCTOSIHHM, B KOTOPOM HaXOJUTCSl aTOMHAs
CUCTEMA, COOTBETCTBYET OIIPEAECICHHBIN YPOBEHb YHEPTUU

4) 1511 9yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJILC

OIIK-1.V.1

73

VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) VYT1BepxaeHue o CylIeCTBOBAHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE U3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOr0 UM MOIVIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 10 OpOUTaM, OJM3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHULIATEIIBHO 3aPSKEHHBIX DJIEKTPOHOB

OIIK-1.3.1

74

BriGepure, kakoe U3 IPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUM: «ATOMBI MOTYT ...».

OIIK-1.3.1




1) [Tornmomatk ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBIA HAOOp
3HA4YCHUN SHEPrUU

2) V3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITH00YI0
MOPLUIO SHEPTUN

4) N3nydats 1100y10 TOPIUIO SHEPTUH, A TIOTJIONIATh JIMIITb HEKOTOPBIN

75 | Ykaxure, K KAKOMY JUAINa30HY U3JIy4CHHsI OTHOCATCS MIEPEXObI U3 OIIK-1.3.1
cepun bansmepa B arome Bogopoa’?
1) TemnoBoe u3ny4yeHue
2) PeHTreHoBckoe U3IydeHUE
3) T'amma-usnydenue
4) Buaumblii cBeT
76 | Ilpoananu3upyiite, Kak M3MEHUIIACh IHEPTHUS aTOMa BOJAOPOIa TIPH OIIK-1.VY.1
M3Iy4eHHH UM (QOTOHA C JUIMHOMN BOJHEL A = 4.86%107 M?
1) VYBennuwmnach Ha 4.86 5B
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VYpennumnach Ha 9.72 5B
77 | OueHuTe pa3HOCTh SHEPTHI OCHOBHOTO 1 BO30yxaeHHoro coctosiuus (B | OIIK-1.B.1
5B). JlaHO: 37IEKTpOH B aTOMeE Tiepeiel U3 BO30YKIEHHOTO COCTOSIHUS B
OCHOBHO€, U TIPU IaHHOM TIepex0/ie MPOU30LLI0 U3TydyeHne GOoToHa C
JUTHHOM BOJHEL 650 HM.
1) 0,45B
2) 1,9-B
3) 1,25B
4) 2,2-B
78 VYkaxure, B UéM 3aKJII0YaeTCA runores3a ae bpois. OIIK-1.3.1
1) JIrobble MUKPOYACTULIBI HAPSATY C KOPIYCKYJISIPHBIMU 001a1a10T
BOJIHOBBIMH CBOWCTBaMU
2) AToM He MOKET CoJiepKaTh OoJiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTAIIHOHAPHBIX COCTOSHUSAX, ONPEIEIIEMBIX HA0OpOM
YeThIPeX KBAHTOBBIX YHCET
3) OHOBPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKAEeTCsl U MOTJIOMIAETCS] HE HENIPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU
79 | Beibepute yTBepKACHIE, HAUOOJEE MPABUIHFHO COOTBETCTBYIOIIEE OIIK-1.3.1
rurnorese ae bpoins:
1) MuKpOYacTUIIBI MOTYT MPOSBISATH BOTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4acTULIBI CYIIECTBYET AaHTUYACTHIIA
4) Snpo atoMa COCTOUT U3 KBAPKOB
80 | Paccuuraiite nnuHy BoJIHBI ie bpoiins nis anektpoHa, aswxkyerocs co | OIIK-1.V.1

CKOPOCTBIO 3.6 KM/c. Macca snextpona m.=9,1%107'kr, 3apsi




3neKTpoHa qo=—1,6%10" K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

81

YKaKUTEe KOJTMISCTBO 3HAYCHHM, KOTOPhIE MOXKET TPHHUMATh
MAarHmuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU Op6HTaHLHOF0
KBaHTOBOIO uucia [?

1)2/+1
2)3/+1
3Hi-1;
4)1

OIIK-1.3.1

82

VYkaxure, 4TO ONpeeIIsIeT r1aBHOE KBAHTOBOE YUCIIO n?

1) DHepreTuyeckue ypoBHH JICKTPOHA B aTOME

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIPaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1

&3

Ykaxure, 4TO ONpeeisieT MarHUTHOE KBAHTOBOE YHUCIIO M?

1) OpOuTanbHBI MEXaHUIECKUA MOMEHT 3JICKTPOHA B aTOME

2) DHepruo CTalliOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITyJIbCa 3JIEKTPOHA B 33JJaAHHOM HAIPaBICHUN
4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1

84

B dgectp koro Ha3BaH 3P QeKT pacuienIeHus] ypoBHEH SHEPIUU aTOMa BO
BHEILIHEM 3JIEKTPUUECKOM 10JjI€e?

1) DitHmreitna u e Xaaca
2) lITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1

85

Kak Ha3pIBaIOT IMHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO pacceiaHusd C
qacToTaMHu, MCHBIIIMMHU YaCTOTHI ITaJaromiero cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHMCTUYECKUMH CITYyTHUKAMHU

OIIK-1.3.1

86

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBas QpyHKIUS MPONOPLIUOHATBHA SHEPTUHU YaCTHUIIBI
2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-COMPSKEHHOE

BBIPAKCHUC PABHO IIJIOTHOCTU BECPOATHOCTHU 06Hapy>1<eHH;1 YaCTHUIIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLIUOHATBHA JAJTMHE BOJIHBI i€
bpoina

4) BomHoBas (hyHKIIHS IPEACTABIAECT COO0M KHHEMAaTUYECKUM 3aKOH
JBIKEHUS MUKPOUYACTHUIIEI X = X(t) B HESIBHOU (hopme.

OIIK-1.3.1




87

Bribepure BepHyI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIPEIEICHHOCTEH
[eiizenbepra:

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

OIIK-1.3.1

88

VYkaxxuTe, KaKue 4acTUIIbI SBISAIOTCA (hepMUOHAMHU:

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUYeCKH HEHTPabHBIE YaCTHIIBI.

3) Bce yacTHIlbl ¢ MOIYLIETbIM CITMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1

89

Kaxk nHa3biBaeTcs TBepi0€ TENO, y KOTOPOTO BaJICHTHAs! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3aMnpeIleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
JIBYDKCHMSA?

1) IIpoBomHuk

2) JudnexTpuK

3) IlomympoBogHUK

4) IlpumMecHBIH NOITYIPOBOAHUK

OIIK-1.3.1

90

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) ﬂ)I(*C
2) Hx/c
3) Jx/m
4) Jx/»B

OIIK-1.3.1

91

OueHuTe, KaKOH CMBICT UMEET COOTHOIIICHHE HEOTPEACICHHOCTEN
[eiizenbOepra /it SHEPTUU YACTHUIIBI U BPEMEHU MTPEeObIBaHMS €€ B
COCTOSIHMM C JIaHHOM HHEpruen?

1) Oneprus npsMo NponoprUOHaIbHA BPEMEHU

2) Dwueprus 00paTHO MPOMOPLHUOHATIHLHA BPEMEHU

3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOYHOCTBIO

4) Yewm OGosblie HEONPEIEIEHHOCTh YHEPTUHU, TEM MEHBIIIE
HEOIPEEIEHHOCTh BpEMEHU

OIIK-1.B.1

92

Kak Ha3piBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) Bo3OyxaeHHOE cocTOsTHUE
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

OIIK-1.3.1

93

B uem 3akmouaercs TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B

OIIK-1.3.1




[IEPUOAUYECKOM ITIOTEHIATIE

2) B xopnycKyJIsIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU
IIPOXOXKIACHUU €T0 Yepe3 y3KOE OTBEPCTHE

3) B HaxoxIeHuu 4acTUIbl Cpa3y B HECKOJIBKUX TOYKaX IPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoxIeHUN MUKpPOUYACTUIIBI Yepe3 MOTeHINAIbHbIN Oapbep,
KOTJ1a SHEPTHsI YaCTUIBI MEHBIIIE BHICOTHI ATOTO Oapbepa

94 Kakune moaBmxHbIe YaCTHUIBI WIH KBa3UYacTULEI ABIsgroTcd Hocureirsimu | OITK-1.3.1
3apsjia B MOTYIPOBOTHUKAX ?

1) DnekTpoHbI

2) IIpotoHnbl

3) DneKTpOHBI U BIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0muie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OpPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IHPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus JIsl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALHIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMs, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH Mblcau. B ydueOHOM mponecce JeKIus BBIIOIHAET METOJ0JOTHUYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus: pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOjeMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPH OCBOEHUH 00y4YarOUMUCS JIEKIIMOHHOTO MaTepraa:

— IIOJIy4CHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWN, YPOBEHb
KOTOPBIX OIPEEIISECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEINOJIaBaTEIIEM;

— pa3BuUTHE NPOPECCUOHAIBHO-JIENOBBIX  KAauecTB, JIIOOBM K TMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— IIOJIy4YCHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJMDKaMIINE TO/bI;




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

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

11.2. MeTtonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabot

B xoxe BemonmHeHUs 1abOpaTOpPHBIX paboOT OOy4aIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUHM C KBaJU(PUKAUIMOHHON XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIUILTUHBI,

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

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciumiiie dusnka JOMKEeH BBINOJHUTH OMNpelesieHHOoe 4Hciio j1abopaTopHbiXx pabot. Ha
KaX1yIo J1abopaTopHylo paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpEHU, 1 OJTHO Ha 3auUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena kypca. He 3al0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJTYyYnTEe B OMOIMOTEKE BCE MMOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOEIUTHCA, YTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBAT;

—  Kakas [eJb TIepe]] HUM MTOCTaBIICHA;

— KakuMH MpuOOpaMu U Kak BeIyTCsl U3MEPEHUSs;

— Kak cJeayeT MPOBOJUTH SKCIIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHalle.

B mpomecce BbImonHEHUs J1a0OpaTopHOW pabOTHI HYKHO 00s3aTEIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYyIE€HTaMU BMecTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJIe TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpPYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX




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

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

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

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

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT TOKEH COJIEPIKATh CIICIYIOIINE Pa3Ieiibl:
1. Lenb pabGoThI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OpPaTOpHOM pabdOTHI, OTTyHa €€ CledayeT
Hepenucars.
2. Omnucanue 1a00paTOpHON YCTaHOBKH.

Omnucanue yCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT orpaHu4uThCs (PYHKIIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH yCTaHOBKH. He Hy)XHO NPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCICPUMEHT M MEPEUUCITUTh U3MEPUTEIIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. Paboune popmyIbl.

PabGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyNBl, MO KOTOPHIM HENOCPEACTBEHHO
NPOM3BOJIATCS BBIYMCIICHUS HccelyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BeiBog popMyn ¥ IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTH HE HYXKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUHN U BEIYUCIICHUH.

B 3TOM pa3nene OT4yeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJICTABIATh B BHIC HATVIAIHBIX Taomui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeT peusr Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B 5TOM pasllene.

5. Tlpumepsl BEIYHCICHHM.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYUCIICHHM, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMmyiie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HAaWTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrwruncieHue NOrpenrHoCTeN.



B »TOM pazmene or4yera MOMKHBI OBITH TPEICTaBICHBI (POPMYIBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckasi o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
GopMyIBI, TIO KOTOPHIM BBIYHCISUIUCH CHUCTEMATHUYECKHE W CIIYYailHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM OojblIe Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBACT HANMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BAXKHOE IO TOM TE€ME€ M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTEe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
NPOHYMEpPOBAHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTE€ oOTdera. | 'padukum 00s3aTENbHO
BBITTOJIHSFOTCSL HA MIJUTUMETpoBOW Oymare. Ha kamoit ocu J0KHO OBITH 0003HAUEHO, Kakas
BEJIMYMHA UM B KaKUX €QUHHUIAX BIOJIb HEe OTKIAAbIBaercsa. Ha caMux OcsX IOJDKHBI OBITh
HAHECEHBI TOJBKO Y3IIbI KOOPJMHATHOW CeTKH. V3MepeHHBIEe Ha OIbITe 3HAYCHUS TIOIHCHIBAT
Ha ocax He cieayeT. Ha rpaduk o0s3aTeNbHO HAHOCSATCS BCE DKCIEPUMEHTAIbHBIC TOUKH, U
NPOBOJUTCS COSAMHSIOMAs UX JUHUSA. OKOJIO OJHOW WJIM HECKOJBKHX TOUYEK OTKJIAIbIBAIOTCS
CHUCTEeMATUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONINX H3MEpeHUi (moapobHee 00 3TOM moiiner
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIbTAThI, UX 00CYKICHUE, BHIBOJIBL.

B »sTOoM pazgene oTtueTa HYXKHO TOABECTH MTOT TNpojeiaHHOW paborel. Cremyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U C KAKUMH ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus: npoBOAWINCH pa3HBIMUA METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEE,
ynooHee.

Ecnu u3BecTHO TabiMYHOE 3HAYEHME W3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJIYYECHHBIM Ha OINbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMHM HMEIOTCA HENOIYCTUMBIC
PacXoXXACHHUS, 3TO HYKHO 00s3aT€IbHO OTMETUTh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOKHBIX PUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUIN 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

Otuet no naboparopHoi paboTe JOKEH BBIMOIHATHCS Ha JucTax ¢opmara A4. 3anucu
Ha JIUCTaX BEIYTCA TOJIbKO, C OJHOM cTOpoHBI. 1o kpasm nrcTa JomKHA OBITH OCTaBlIeHA paMKa
HIMpUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acCTylaTh 3a HEE HE
cienyer. B pamke B BepxHeM IIOJi€ HYKHO JIMIIb IOCTaBUTh HOMEP CTpPaHUIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblil nucT —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K opMynaM, KOTopble Bbl MOACMOTpenn y KOro-To, a He BBIBEJIH CaMHU.
Jlydmie cnpocuts npenogaBatens. OH MOACKaXET WJIM NPOBEPUT, MpaBUWIbHO JU y Bac
HOJIyYUJIOCh.




TurynbHbIl THCT PabOTHI MOXKET OBITH HAMKMCAH OT PYKU WJIM HareuaTaH Ha MPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBHOIO JINCTa HaxoauTcs Ha caite ['Y Alla.

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

1. Mexanuka. Kone6anus u BosnHbl. MonekynsipHas ¢usuka. JlabopaTopHbIi NpakTUKyM

//MM.M. Kosanenko, H.II. JlaBpockas, H.H. JlutBunoma, I'.JI. Ilmexorkunua, JI.E.

[Torapes, B.K. ITpwmmnko, FO.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

2. DmnexktpuyectBo W MarHetusM. Jlabopatopubiii npaktukym // A.B. Komeubios, E.H.
Kotnukos, H.II. JlaBpoBckasa, FO.A. Hosukoma, B.K. Ilpuwmunko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas ontuka. JlaGopatopusiii nmpaktukym //E.H. Kotmukxos, W.II. KpekryHosa,
H.IT.JTaBpoBckas, FO.A. HoBukoBa, A.H. Tpormun. CII6I'YAIIL, 2013. 68 c.

4. Bonnoas ontuka. YueOHo-meToanueckoe nocodue // E.H. Kotnukos, FO.A. HoBukoga,
I'.B. Tepemenko. CIT6I'VAIIL, 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas,
O.A. Hosukosa, /[I.A. ITonos, B.K. Ilpuwmunko, I'.B. Tepemenko, FO.H. I{apes, b.D.
[Mudppun. CIIGIYAIL 2021.90 c.

11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaronIuXcCs MO MPOXOXKIACHUIO CaAMOCTOSTEIbHON
paboTbI

B xone BBIOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONTUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE INpENoaBatrelis, HO 06e3 ero HemocpeACTBEHHOTO
YYaCTHSI.

Jnst oOyyaromuxcst 1mo 3aoyHOi (opme OOydeHHus, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs (Gopmupyercs
nenecoo0pa3Hoe IMIaHUPOBaHUE paboUero BpeMEHH, KOTOPOE MO3BOJSIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00yJaromnXCsl, SIBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIHUILINHE;

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

11.4. MeTonuueckne YyKa3zaHHsl Ui OOYYaIOIMIUXCA 110 MPOXOXKJICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
TUCHUIUIAHBL. TeKymuili KOHTpPOJIb OCYLIECTBISIETCA IO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKu KOHTPOJBHBIX MEPONPUATHNA U CPOKH TOJBEICHHS HUTOTOB OTOOpa)X)aroTcs B pabOUmX
yueOHBIX MIaHax Ha ceMmectp. OOydvaromuiics MOMKEH BBIMOJIHUTH BCE KOHTPOJIBHBIC
MEpPOTIPUATHS, IPETyCMOTPEHHBIE Ha JaHHBIM CEMECTp, MOCJIE YEro MpenoaaBaTe/ib NPOCTABISET
OayIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTAMU 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMU (hOpMAMM TEKYIIETO KOHTPOJS 3HAHUN, OOYJAIOIINUXCS SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00ydJalomuXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens



U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0OOpa3oBaBIIeiicsl B cllyyae MpPOIyCKa OO0YyYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJIHEHHS] KOHTPOJIBHBIX, JTA00OPAaTOPHBIX M MPAKTUYECKUX pabOT MOXKET OCYIIECTBIATHCS Ha
VHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTHUPOBAHUE B CHCTEME AMCTaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWKE OICHKH
«YZAOBIIETBOPUTEINBHO». B cilyuae HEBBINOIHEHNS BBIIIEU3I0KEHHOIO CTYJEHT, IPU YCIIEIIHOM
MPOXOXKACHUN TMPOMEKYTOUHOM aTTeCTallid, HE MOKET MOJIYYUTh aTTECTAIMOHHYIO OLIEHKY
BBIILIE «YAOBJIETBOPUTEIBHO.

11.5. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsi O MPOXOXKIACHUIO MPOMEXYTOUHOMH
aTTeCTallUU.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl  HpeAyCMaTpuBaeT  OLECHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB O0y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX JUIsl PELICHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK MpaBUJIO, NPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEILHOY.

— muddepeHIMpOBaHHbIA 3a4eT — 23TO (opmMa OIEHKH 3HAHWUW, TOJYyYECHHBIX
00y4aromuMcs Py U3YYEeHUH TUCIMIUIMHBI, IPU BBIOJHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIbCKUX padOT U MPOXOXKIEHUHU MPAKTUK C ATTECTAIIMOHHOM OI[EHKOM
COTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHO», HEYAOBIECTBOPUTEILHO.

JuddepeHnnpoBaHHbIN 3a4€T/3K3aMEH MOXKET IMPOXOJUTh B BHJIE YCTHOTO ONMpOca WU
TecTUpoBaHus. OCHOBaHMEM IS JOIyCKa K MPOMEXYTOUYHOM aTTeCTalM SIBJISETCS yCIEHIIHOE
MPOXOXKACHHE 00YHaIOIIUMCS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yyaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuun
chopMUpOBaHbl. 3HaHUS ApIryMEHTHUPOBAaHHBIE, BCECTOPOHHUE. YMEHHSI YCIIEUTHO MPUMEHSIOTCS
K PpEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YpPOBEHBb CAaMOCTOSITEIbHOCTH, BHICOKAS aJaITUBHOCTD MTPAKTUUYECKOT'O HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunun
chopMupoBaHbl. 3HaHUS OOIIMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHuil. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30BbIe  CTPYKTYPHl 3HAaHHMM. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITENIbHOCTH NMPAKTUYECKOTO HaBbIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUSI U HaBBIKU
He c(hOpMUPOBAHBHI.



OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu IO
JMCIUIUINHE SIBISIOTCS KOHCHEKT JIGKIMH W TepedeHb peKoMeHayeMol nureparypsl. [lpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
9qTOOBI TIepe] MEpBBIM THEM Hadajda CECCHMM OBbUIM CHAHBI M 3alUIIeHBl BCE JIAOOpaTOpHBIC
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOPOMY HEO0OXOAMMO MpOMTH aTTecTanuio. IIpy MOATrOTOBKE K CECCHM CIeIyeT BeCh 00beM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)KIbII ICHb BBIITOJHEHUS PaOOTHI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
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3aB.
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