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

JIOII., K.T.H., JTOII.

(IOIDKHOCTB, Y4. CTEICHb, 3BaHHUE)
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(MHULIMAIB, amuIns)
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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a) _
<0
J011., K.().-M.H. L e 17.06.2024 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) : _(mexmucs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 18 »  wona 2024 r, npotokon Ne 15

3aenyromuii kadempoit Ne 3

scapiat
I.T.H., Ipod. e etrer e 18.06.2024 A.B. Konbuib1ios

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

3amecturens qupekropa nacturyra @IITU no metoanueckoii pabore

011, K.().-M.H., JIOIL. Vel % 24.06.2024 10.A. HoBukoBa

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (_’/' f / (mommuce, nara) (MHULDHATEL, (haMIIIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara II0 HalpaBJIeHHIO NOAroToBKM / creruansHoctd 09.03.03
«[Ipuknagnass  uHdopmaruka»  HampaBieHHoctH  «[Ipuknaanas  uHbopmaThka U
nporpamMMmupoBanuey. Jlucuuruinna peanusyercs kadeapoit «Ne3y.

JucuuniuHa HanejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEAYIOMIMX KOMIETEHIIUA:

VK-2 «CrocobeH ompeneisTh Kpyr 3ajad B paMKax IOCTAaBJICHHOM IeNM U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHHUs, UCXOJ U3 NEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHU I

OIIK-1 «CnocobeH NpUMEHSTh €CTECTBEHHOHAyYHBbIC M OOIICHH)KCHEpPHBIC 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHAIM3a U MOACIHPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAIEHOTO
UCCJIEIOBaHMS B MPOPECCUOHAIBHOMN 1€ATEIbHOCTH

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IperonaBanrie MUCHMIUIMHBI TMPEAYCMAaTpPUBAET ClEAyIoUMe (OpMbI OpraHU3aIMU
y4eOHOTO TMporiecca: JICKIUH, JJabopaTopHbIe padOThI, CAMOCTOsTEIbHAS padoTa.

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIMHA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectanus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OOmiast TPyAOEMKOCTh OCBOCHHUS JMUCHUIUIMHBI COCTABISCT 7 3a4eTHBIX €AMHHUI, 252
yaca.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTaM pas3BUTb U MPOACMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

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

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)

Kox u HanmenoBanue

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA

KOMIIETEHIIUH KOMIIETEHIUH IOCTMKEHUS KOMITETEHIIUHA
VK-2 Criocoben
I — VK-2.3.1 3HaTh BUIBI PECYPCOB U
P pyr OTpaHUYEHUS JUIsl PELHICHUS TOCTaBICHHBIX
3a/1a4 B paMKax sanau
MMOCTaBJICHHON IEIIN
U BLIGHDATE I VK-2.¥.3 ymers BbIABUTATH
OLITHM aIJ)'I HBIC aJbTePHATUBHBIC BAPUAHTHI IEUCTBUM C
YHuBepcalbLHbIE LEIBI0 BEIOOPA ONTUMANIBHBIX CIIOCOO0B
CIOCOOBI X
KOMIIETEHIUH penieHus 3a1a4, B TOM YHCIIE C TTOMOIIBIO
pemieHust, UCX0Is U3 LH(POBBIX CPECTB
elCTBYIOIIHNX
ﬁ aBOBZIXHrlIo " VK-2.B.2 BnageTh HaBbIKaMH BHIOOpA
I/IEIGIOH.[I/IXCH PM, ONTUMAJIFHOTO CIIOCO0a pelIeHHs 3a/1a4 C
CCVDCOB I Y4E€TOM HMEIOIINXCSI YCIIOBUH, PECYPCOB H
becyp . OTpaHUYECHUN
OTpaHUYEHUN
OIIK-1 Cnocoben
MPUMEHSATD
€CTECTBCHHOHAYYHbBIC

O6menpodeccrnoHaabHbIE
KOMIICTCHIINU

U O0IIEMH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTH4eCKOTro
aHanm3a u
MOJICTTUPOBAHHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
VICCIIC/IOBaHHS B
npohecCHoHATBHOM
JeSTeIbHOCTH

OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
(U3UKH, BBIYUCIUTEIbHON TEXHUKU U
POrPaMMUPOBAHUS

OIIK-1.B.1 B1ageTs HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTATILHOTO
HACCIIENOBAHUA OOBEKTOB
po(hecCHOHAEHOM e TEIIbHOCTH

2. Mecro aucuumuinHabl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IPU U3YYCHUHU CIEAYIOUIMX AUCHUILIINH:
— «MaremaTHKa. AHAJIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremMmatuka. MaTeMaTHUECKUI aHaIN3.

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUH APYTUX JUCLUILINH:
— «Teopus BeposTHOCTEWN.




3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCUUILINHE (M pacHpeAeeHne 3TON TPYJOEeMKOCTH IO ceMeCTpaM) IPeACTaBIECHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemKocmp oucCyunIuUHLl,
7/ 252 4/ 144 3/108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 102 51 51
B TOM YHUCJIC:
nexuuu (JI), (gac) 68 34 34
npakTuueckue/cemunapckue 3anatus (113),
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3auer, 9K3.,
mudd. 3auget, sx3amen (3auer, Hudd. 3au, | Hudd. OK3. Hudd. 3aq.
DK3.*%*) 3au.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeH

4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pazaenbl, TeMbI TUCITATIIIMHBL H(e;;lcp)m (gg) (IJlIaIZ) (III(;;I) ((511;(?)

Cemectp 1
Pa3nen 1. Mexanuka. 11 7 13
Pasgen 2. Konebanus 1 BOJHEL 11 7 13
Paznen 3. DnexrpuyecTBo. 12 3 13
Uroro B cemectpe]| 34 17 39

Cemectp 2
Paznen 4. DnexTpoauHamuka 12 7 19
Pa3nen 5. BoaHoBast U KBaHTOBAsI OIITHKA 11 7 19
Paznen 6. KBanroBas usnka 11 3 19
Hroro B cemectpe: 34 17 57
Hroro 68 0 34 0 96

IIpakTnueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIOJHEHUH
OoOy4JaloIMMHUCSA  OMNpEAENeHHBIX  TPYOOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiein
npo¢eCcCHOHATBLHOMN 1eATeNFHOCTBIO.




4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

Haszeanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pazgen 1.

Mexanuka.
Kunematuka nBuxeHuss MarepuanbHo Touku. Ilyte wu
nepemeinienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenpHoe yckopeHus. lloctymarenpHoe W BpamiareibHOE
nBrkeHne. OCHOBHAs 3aj1a4ya KUHEMAaTUKHA MAaTepUaIbHOM TOUKH.
CBs3b JIMHEMHBIX M YIVIOBBIX BEJIWYMH IIPU BpallaTeIbHOM
JBUKEHUH.
Nuepuuanbupie  cucteMbl  oTcyera. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH AUHAMHKU - 3ak0HBI HbroToHa. OcHOBHAd 3amaua
JUHAMUKU MaTepuaibHOM Touku. HewmHepiuanbHble CHCTEMBI
orcuera. Cuibl MHEPIUU. 3aKOH COXpaHEHHs uMiryibca. LleHTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.
Mexanudeckas paboTa W MOIIHOCTh. KuHeTwyeckas >HEprusi.
3aMKHYTbhIE U HE3aMKHYThIE cucTeMbl. [loTeHInanbHas 3Heprus
cuctembl. CBsI3b MEXAY MNOTEHUUAIBHOW HSHEPrued M IMOJIEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXpaHEHUsS MEXaHUYeCKOU
SHEPTUH.
MoOMEHT cuiabl U MOMEHT HUMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTAa HUMIyJbca. MOMEHT HMIyJbca
TBEPAOr0 Te€Ja OTHOCUTEIbHO HEMOABMKHOW OCH. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE [IMHAMHMKU BpAIATEIbHOTO
JIBUYKEHHUS TBEPIOTO Tena. Kunernueckas SHEpIUst
Bpalaronierocss TBepaoro tena. llocTymaTtel  criennanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JIJTUHBI
crepkHs. OCHOBBI PENATUBUCTCKON MexaHUKU. VHTepBai, ero
WHBAapUAHTHOCTb.  PenstuBucTckuii  mMmmnynasc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
PEAATUBUCTCKON YaCTULIBI.
CBa3b Macchl U 3Heprur. CBs3b MEXKIYy YHEPIUEH U UMITYJIHCOM
YaCTHUIBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AQHTapMOHUYECKUI OCLIUJLISATOP
(MareMaTU4ecKiii MasTHUK, (DU3MUECKUU MAasSTHHUK, KOJICOAHUS
nonx jgeWictBueM ympyrod cuibl). CnokeHue KoseOaHUH.
Juddepenunansnoe  ypaBHeHHe Konebanuil.  CBOOOJHBIE,
3aryxatoiue kosiebanus. Beinyxxaennsie koneOanus. Pezonanc.
KunemaTnka BOJHOBBIX TPOIECCOB (IUIOCKUE W ChEepHUUECKue
BOHBI). BomHOBOe ypaBHeHue. IlpuHIMD Cyneprno3uimy.
Oneprusi BosHbL. [loTOk »Hepruu. HHTEHCUBHOCTH BOJIHBI.
Crosiuast BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM
BOJIHBI.




Pazgen 3.

DJIEKTPUYECTBO.

Onexrpuueckuid 3apsii. CBolcTBa 3IEKTPUUECKOTO  3apsfa.
B3aumoneiicTBue 3IIEKTPUYECKUX 3apsAJ0oB B BaKyyMe. 3aKOH
KynoHna. DNeKTpoCTaTUIECKOE ToJIe. HanpsixeHHOCTB
JNEKTPOCTATHYECKOTO  mojsd.  [IpmHnun — cynepno3uuuy.
DNeKTpUYecKuii aumnoyib. PaboTa CHII  3IE€KTPOCTATHYECKOTO
nonsd. TeopemMa O DIUPKYIAUUM BEKTOpAa HANPSHKEHHOCTH.
[ToTeHIMaIbHOCTD AIEKTPOCTATUYECKOTO MoJid. HampspkeHHOCTD
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJIs, CBA3b MEXIY HHMH.
Teopema l'aycca U1 2I€KTPOCTATHYECKOTO IIOJIS B BaKyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TuUmIBl  JUAJIEKTPUKOB.
Honspuzanus ausnekTpukoB. CBOOOAHBIE U CBSI3aHHBIC 3apsbl.
Judnexrpudeckas BOCIIPUAMYHUBOCTb. Judnexrpudeckas
MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca mjist AJIEKTPUYECKOTO TOJSI B AUAJIEKTPHKE.
[Tone BHYTpu NPOBOAHMKA. DJIEKTPOEMKOCTh. KOHIEHCATOpBHI.
OHEprusi  CUCTEMBbI  DJIEKTPUYECKUX  3apsA0B.  ODHEPrus
3apsHDKEHHOro  MpoBoAHUKA. OOBEeMHAas IUIOTHOCTh JHEPTUH
IIEKTPUYECKOTO TOJISI. DIEKTPUUECKUM TOK. DIEKTPOABUKYILAS
cuna. 3akoHbl Oma u JDxoyns-JIeHnHa B UHTETpaJbHOM M
nudepeHranbHoN popmax.

Pa3nen 4.

DJIeKTPOAMHAMMKA.

3akon bwuo-CaBapa-Jlammaca. Ilone coneHouma u  TOpouia.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BeniecTBe. HamarumuenHoct. MarHuTHas BOCIPUUMYHUBOCTb.
MarunuTHas nponuriaeMoctb. HanpsskeHHOCTh MarHUTHOTO TOJIA.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
HUPKYJSIIUM BEKTOpa HAMPSHKEHHOCTH MAarHUTHOTO MOJIs. 3aKOH
®apanesa. IlpaBuno Jlenna. Camounaykiusg. Bzaumuas
uHAyknus. OObeMHas IUIOTHOCTh SHEPIMM MarHUTHOTO TOJIS.
Cucrema ypaBHeHuid MakcBemia. MaTtepuanbHble ypaBHEHHUS.

Pa3pnen 5.

BoJiHOBasi 1 KBAaHTOBAas ONTHKA.
[Inockue MOHOXpPOMATUYECKHE DJIEKTPOMATrHUTHBIE  BOJIHBI.
CBolicTBa 2JIEKTPOMarHuTHLIX BoJIH. BekTop YMmoBa-IloiiHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpPaKEHHUs cBeTa. AOCONIOTHBIN

[10Ka3aTellb [PEIOMIICHUS. WnTepdepenmms. Mertonsl
HaOmofeHuss wuHTepdepenunn cBera. Judpakuus cBera.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
Hudpaknuonnas pemeTka. [Tonspuzanusa cBera. 3akoH
Mamntoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUS
abCOMIOTHO dYepHOro Tena. YibTpaduosieToBas KaracTpoda.
KganroBast runore3a u ¢opmyna Ilnanka. KBantoBas omnTHka.
®oroaddekr, ombiTel CromeroBa. DoToHBL. JlaBieHue CBeTa.
Kopnyckynsprao-BosiHOBOHU ayanu3m. Iddext Komnrona.




Pazgen 6.

KBanToBas ¢gusuka.

Teopus bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
®da3oBast U IPyNIOBas CKOPOCTU BOJH Ae bpoinsa. BomHoBou
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoiins.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
€e OCHOBHBIE cBoicTBa. Omepatopsl (U3UYECKUX BEITUYHH.
Bpemennoe wu  craumonapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBbIE ypaBHEHUS JBUKCHUS.
CBoOomHas gactuna. Yactuia B OECKOHEUHOW MOTEHIMAIBHON
sme. KpantoBwiii ocummisitop. HyneBast sHeprus, HyJeBbie
kosebanus. IlpoxokaeHrne dYacTHIBI 4Yepe3 IMOTeHIUATbHBIN
6apnep. TyHHenbHbIH 3 deKT.

ATOM BOJOpOJa B KBAaHTOBOW MexaHuWKe. KBaHTOBBIE umcCIa.
OpOuTaIbHBIA ~ MEXaHWYECKMH W  MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onbir IlTepna wu T'epnaxa. CnmH 3nextpoHa. [lpuHimn
TOKIECTBEHHOCTH MHUKpouacTul. DdepmuoHsl U  OO30HBI
CuMMeTpusi BOJIHOBOW (PYHKIIMH CHCTEMBI OAMHAKOBBIX YACTHII.
[punmun Ilaynu. OObsACHEHHE NEPUOIUYECKON  CHUCTEMBbI
anemenToB .M. Meneneena.

OHepreTudeckuil crnekrp atoMoB M Moaekysl. [Ipupona
XUMHUYECKOH CBA3U.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTUYECKUX | TPydOEMKOCTh, |MPAaKTUYECKOM |pasnerna
/11 3aHATAR 3aHATAN (gac) MOJATOTOBKH, | JUCIIUIT

(dac) JIUHBI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

Bcero

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
IJI\/?T HaunmenoBanue mabopaTopHbIx paboT prnz):;v([:l;ocm, Hrlfg;:gf;g:;? I;[ ?43(:?1;?
(gac) JIUHBI
Cemectp 1
1 | MastHuk Makcsemna 4 2 1
2 | HaknoHHBIN MasTHUK 4 2 2
3 | CronkHOBEHME HIApOB 3 2 1
4 | MaremMaTu4yecKkuii © 0OOPOTHBIA MASITHUKU 3 2 2




5 | OmnpeneneHne MEKTPOEMKOCTH KOHACHCATOPA \ 3 | 2 \ 3
Cemectp 2
1 | Onpenenenue ropu30HTAIBHON 3 2 4
COCTABJISIFOLIEH HANTPSKEHHOCTH MarHUTHOTO
1oJst 3eMiu
2 | OnpeneneHue yAeIbHOTO 3aps/ia 3J1eKTPOHA 4 2 4
3 | Konsna HeroTona 3 2 5
4 | IlpoBepka 3aKOHOB TEIJIOBOTO U3IyYEHUS 4 2 5
5 | OmpeneneHue MOTEHIIMATIOB BO30YXKICHUS 3 2 6
aTOMOB
Bcero 34 20
4.5. KypcoBoe npoeKTUpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarOmmuxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh
Bun camocrositensHOM paboTh BS{ZEO, Cemectp 1, yac Cemectp 2, yac
1 2 3 4
N3yuenue TeopeTuueckoro maTepuaia
32 13 19
nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO
32 13 19
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON
32 13 19
arrectaruu (ITA)
Bcero: 96 39 57

5. IlepedeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTUIHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepUallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXxcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komiuectso
SK3EMILISIPOB B
Uﬁ“ﬁg cc bubnmuorpaduueckas ccpuika 6H(6KJ§)OJZKG
ANEKTPOHHBIX
SK3EMILIIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:
Axanemusi, 2015. - 560 c.: puc., Tabm. -




(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

Uponos, U. E. Mexanuka. OCHOBHbIE
3aKkoHBI : yueOHoe nocobue / U. E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

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

Nponos, 1. E. BoinHOBBIE TPOIIECCHI.
OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.

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

Hponos, 1. E. ®duzuka makpocucrem.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
Jlabopartopus 3nanui, 2020. — 210 c.

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

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

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

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

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

Uponos, U. E. 3agaun nmo obmeit pusuke :
yaeOHnoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlabopaTopus 3HaHHIA,
2021.-434c.

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

42380

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 16-¢ usn., crep. - CaHkT-
[etepOypr: Jlans, 2020 - Tom 1: Mexanuxa.
MonexynsipHas ¢pusuka - 2020.

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

23463

Cagenbes, 1. B. Kypc o6meit ¢pusuku:
yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3g., crep. - CaHkT-
[etepOypr: Jlans, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOIO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

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

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. II.
CtpenkoB. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlanb, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢pusuku B 3 kH. Kaura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6meit ¢pusuku B 3 kH. Knura 2:




AJIEKTPOMAarHeTU3M, ONTUKA, KBAHTOBAs
¢u3uka: yaeOHuUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
IOpaiit, 2019. - 441 c.

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe
product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :
NHO®OPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢

u3., uchp. u 1o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

C.

https://urait.ru/bcode/454215 | Cazonos, A. b. Snepnas ¢huzuka u
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u J101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuens INEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB HH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHUS TUCIMIUIMHBI

npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedeHp OJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec

Haumenosanue

https://new-science.ru/category/fizika/

Nureprer-xypHan «Hosast Hayka». Paszgen
busnka

https://ufn.ru/ru/

DJIEKTPOHHAs BEPCUS KypHaia «Y cruexu
buzndeckux Hayk», OU3NUECKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HaykK

https://zanauku.mipt.ru/category/science/physics/

DJIEKTPOHHAs BEPCUS KypHaa «3a HAyKy»

https://openedu.ru/

O6pa3zoBarenpHas miaThopma «OTKpEITOE
o0Opa3oBaHUE»

https://fizikaguap.ru/

O06pa3zoBarenbHbIi pecypc Kadeaps
busuku ['VAII

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH

00pa3oBaTeNLHOTO MPOoIecca MO JUCIUILIHHE.

[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUSI

‘ Ne i/t ‘ HaumenoBanue




1 MS Windows

2 MS Office

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3yEMBIX pu
OCYIIIECTBIICHUH 00Pa30BaTEILHOTrO MpoIiecca Mo JUCIUILTHHE

[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabuiel2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 VYuebHas ayIuTopus Ui 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA, ITeTepOypr, yi.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aynuTOpHs Ui NPAaKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U ITerepOypr, y.
VHJUBHUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U l'acremno, a. 15,
MPOMEKYTOUHOM aTTECTALUH. aynutopust Ne31-048

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kallye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUN; TAOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
U3MepeHuil (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)

3 VYueOHas ayuTOpHs IS 3aHATHH JICKITMOHHOTO THMa, 3aHATui | 196135, r. CankT-
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX [etepOypr, ym.
KOHCYJIBTAIUM, TEKYIIET0 KOHTPOJIS U POMEXKYTOUHOI l'acremo, a. 15,
aTTeCTalUU. aynuropust Ne32-01

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00yueHus, cirysKallue sl IpeAcTaBlIeHus yueOHOon




nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

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

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Andpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYyeOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHOU
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpaxius mnockux 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.
T"acremo, a. 15,
aynutopus Ne32-06

VYyeOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauy O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue.

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




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

10. Ouenounsle cpeacTBa I NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBMJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalH
o0yyJaromuxcs o JUCUUIUTHHE TpuBeeH B Tabmuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXKYTOYHOM aTTeCTallu

Bunx npomMexyTo4HoON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

Cnucok BONpoCoB K 3K3aMEHY;
DK3aMeHAIlMOHHbIE OUJICTHI;
3amauu;

TecTEl.

JuddepeHpoBaHHbIi 3a4ET Crnucok Bonpocos;

TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXET MCIIOIB30BaThCA

100-0ammpHas  ImKaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMBbl Y HHUBEPCHUTETa,  MpaBuia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH
OISl.egan;i Zgﬁgn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyuaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;
— YBEPEHHO, JIOTUYHO, [TOCJIEJOBATEIBLHO U TPAMOTHO €T0 U3J1aracr;

COTIIHOY — ONMpasiCh Ha 3HaHUS OCHOBHOM W JOIOJIHHUTEIbHOU JITEPATYPHI,

GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATENIbHOCTBIO HAPABIICHMS;
— yMeJl0 00OCHOBBIBAET M ApPTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEUATM3UPOBAHHBIX MOHITHH.
— 00y4arouuiicst TREpI0 YCBOMII MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
[0 CYWECTBY H3JIaracT €ro, ONUpasChb Ha 3HAaHUS OCHOBHOMU
JUTEPATYPBI;

(XOpOTION — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBAET YCBOCHHBIE 3HAaHUS C IPAKTUYECKOH JESITEIBbHOCTBHIO

«GAYTCHO»
HaIpPAaBJICHUS;
— apryMEHTUPYET Hay4YHbIE TI0JIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— BIAJCET CUCTEMOU CIIELIMAIN3UPOBAHHBIX TIOHITHA.
— o0yyJaronuics yCBOWJI TOJIBKO OCHOBHOW NPOTPaMMHBIA Martepua,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

«yZI0BJIETBOPUTEIIHHOY .

GAUTCHOY — JIOMyCKaeT HeCYIIECTBEHHbBIE OINOKN U HETOYHOCTH; 5
— UCTIBITBIBACT 3aTPYJHCHUS B IPAKTUYECKOM IPUMEHEHHH 3HAaHUU
HaIpPAaBJICHUS;
— c1ab0 apryMEeHTUPYET Hay4YHbIE MOJIOKEHUS;




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB U 0000IICHUI;
— YaCTHYHO BJIAZICET CUCTEMOH CIICIIMAaTN3UPOBAHHBIX TTOHATHH.

— oOyyaroluiics He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOTO

MarepHaa;
(HEYIORICTBOPHTCIHO | JIOMYyCKAaeT  CYIIECTBEHHBbIE  OMIMOKU | HETOHOCTH  TIpH
«HC 3ATICHOY paccMOTpEeHHUH MPOOIEM B KOHKPETHOM HaIpaBJICHUY; )
— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IPUMEHEHUHN 3HAHU;
— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHHIA.
10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.
Tabmuna 15 — Bonpocs! (3aga4uun) s 9K3aMeHa
No ni/mt [Tepeuens BompocoB (3amay) 1st SK3aMeHa Kon
MHAMKATOpa
1 Uro n3yyaer KuHeMaTHka’? OIIK-1.3.1
2 Uto Takoe MarepualibHas TOYKA? YK-2.3.1
3 Teno nBUXKETCS U3 COCTOSHUSA MTOKOSI C TAHT€HUMAIbHBIM YCKOPEHUEM YK-2.V.3
ar =4 M/c> ¥ HOPMAILHBIM YCKOPEHHEM a, = 3 m/c’. Haiiure
BEJIMYHMHY MTOJIHOTO YCKOPEHMSI TeJa a.
4 Uro Takoe abCOMIOTHO TBEPIOE TENO? OIIK-1.3.1
5 [Ipoananu3upyiTe OTINYHNS CACAYIOMUX (HUIUIECKUX MOJICTICH: YK-2.B.2
abcomotHO TBEpA0E Teno (ATT) u matepuanbHas Touka. [IpuBenure
IpUMEpP, B KOTOPOM OJIHO U TO YK€ TEJIO BBICTYIAET B KAYECTBE
MarepuasibHON Touku 1 ATT.
6 HaiinnTe cBI3b MEXIY JUHEHHOMN U YTII0BON CKOPOCTHIO VK-2.V.3
MaTepUaIbHON TOYKHU.
7 [Ipoananu3upyiite XapakTep NPSAMOJIMHEHOTO JIBHKEHUS TeJla 110 VK-2.B.2
W3BECTHOMY 3aKOHY nBIKeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHUS 3aJauu.
8 Cdopmynupyiite nepssolif 3akoH HproToHa. OIIK-1.3.1
9 Kak, cormacHo Bropomy 3akoHy HproToHa, 3aBucutT yckopenue tena ot | OINK-1.3.1
€ro Maccsl?
10 Kamenp ne:xut Ha 1HE cocyza, OJHOCThIO NOrpykE€HHbIN B Boy. Kak | OIIK-1.B.1
U3MEHUTCS CHJIA IaBJICHUS KaMHs Ha JHO, €CJIU CBEpXY HAJIHUTh
KepOoCHuH (KepOCHH He cMeImBaeTcs ¢ Boaoi)? OO0ocHyHTe CBOM
OTBET.
11 [IpuBeauTe npuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA YK-2.V.3
Herorona.
12 HazoBure, xakoii u3 3akonoB Kemnsepa ycranasnusaet ¢popmy OIIK-1.3.1
TPAEKTOPUU IJIAHET.
13 OneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOT'O TSATOTEHHS OT MaccChl OIIK-1.B.1
B3aMMO/JICHCTBYIOIIMX TEJ U PACCTOSHUS Mex 1y HUMU. OG0CHYHTE,
KaK U3MEHUTCSI CUJIa B3aUMHOTO TATOTEHUS JIBYX Tell, €CIIM Maccy
OJIHOTO M3 TEJl yBEJIMYUTh B/IBOE,  PACCTOSIHUE MEXKTY TEIaAMH —




YMEHBILIUTH B JBa pa3za.

14 Kaxkas pusnyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tesia? OIIK-1.3.1
15 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIETCS 3aKOH YK-2.3.1
COXpaHEHUsI UMITYJIbCA.
16 Kakast ¢pusnueckast BenmunHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-1.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOTO 3aKOHA IMHAMUKH IS mocTynarensHoro | YK-2.B.2
U BpalllaTeJIbHOTO ABMKeHus. Halinure B3auMOCBA3H MEXAY 3TUMHU
3aKOHAMH.
18 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCa. OIIK-1.3.1
19 Kakas ¢pusnyeckast BennmurnHa Ha3bIBaeTCs paboToi? OIIK-1.3.1
20 UTo Takoe MOITHOCTb? OIIK-1.3.1
21 Kaxkoii kopabiib ABMKETCS MEIJIEHHEE — HAIPYXKEHHBIN HIIH OIIK-1.B.1
HEHArpyXeHHbII — MpU OAMHAKOBOW MOIIIHOCTU JBUTATEINS?
OO0ocHyliTe CBOW OTBET.
22 OO0BsicHUTE, TOYEeMY IIEHTPOCTPEMUTEIbHAS CHJIa TIPU BPAIIEHUH 10 VK-2.V.3
OKPY>KHOCTH HE IPOU3BOJIUT PaOOTHI.
23 Uccnenyiite paboTy Critbl, eciii Teso Maccoid m = 1 kr mox peicteuem | YK-2.V.3
HEKOTOPOM CHJIBI U3MEHHUIIO CBOKO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
OO0ocHyiiTe MPUMEHEHNE 3aKOHOB, UCTIOIB3YEMbIX ISl PEIICHUS
3aJlauH.
24 B uem cocTout pasznnuue Mexay KOHCEpBAaTUBHBIMU U VYK-2.B.2
HEKOHCEPBATUBHBIMU CHJIAMU?
25 Urto Takoe noreHuuanbHas 3Hepruga? OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 Chopmynupyiite 3aK0OH COXpaHEHUSI MEXaHUUYECKOW IHEPTUH. YK-2.3.1
[TpuBenuTe mpuMep BBHINOJIHEHUS 3aKOHA COXPAHEHUS SHEPTUH.
27 Jan ToHKUH cTepykeHb Maccor m = 120 T u gimuHoi / = 50 cM, VK-2.V.3
CHOCOOHBIN BpaIIaThCsi OTHOCUTENFHO OCH, MPOXOISINEH uepes ero
cepenuny. Paccunraiite €ro MOMEHT HHEPLIMU OTHOCUTEIHLHO
YKa3aHHOM OCH.
28 [Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30 VYK-2.B.2
T, KaK mpuMensiercst reopema lllteitHepa a1 pacuera MOMEHTa
WHEPLUU TeJ MPU MEPEHOCE OCU BPAIICHUS C CEPEIUHbBI CTEPKHS HA
OJIMH U3 €ro KOHIIOB.
29 Yemy paBeH MOMEHT UMITYJIbCa a0COIOTHO TBEPAOTO Teja? OIIK-1.3.1
30 Kak Bbruncisiercss KHHeTHYeCKast SHEPTUsl BpallleHUs a0COIIOTHO VYK-2.B.2
TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U
MOCTYNATEeNbHOTO IBHXKEHUSI.
31 CdopmynupyiiTe 1Ba mocTyNnaTa TEOPUH OTHOCUTEITHHOCTH OIIK-1.3.1
OWHIITENWHA.
32 CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO) VK-2.B.2
Kiaccuueckas popmyna s KWHETHIecKoi sueprun E = mv?/2? Eciu
HET, TO KaK PaCCYUTHIBACTCA KMHETUYECKasi JHEPIHsl TeJla COrJIacHO
CTO?
33 Omnpexnenure, Kak U3MEHHUTCS IEPUOJT KOJIeOaHU IPYKMHHOTO VK-2.V.3
MasiTHUKa MU YBEJIMYEHUH €r0 MacChl B 2 pasa, a )KeCTKOCTH
IPYXHUHBI — B 8 pas.
34 Crenaiite BBIBOJI TIO BOIIPOCY: KaK OYIET U3MEHSITHCS X0/ OIIK-1.B.1

MAasATHUKOBBIX YaCOB IIPU HACTYIUICHHUH JICTHUX KAPKUX ,I[Hefl 1o




CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJI Yachl YCTAHOBJICHBI
B HEYTEIJICHHOM ITOMEILEHUH (CTEP)KEHb MAATHUKA METANINYECKUi)?
AprymeHTHpyiTe CBOI OTBET.

35 Kak cBsi3aHa sHEprys rapMOHHYECKUX KOJIEOAHU C MX aMIUTUTYAON? YK-2.V.3
36 Uto Ha3bpIBaeTCSt BOJIHOU? OIIK-1.3.1
37 OO0BscHUTE pa3nuire MEXIY MPOJIOIBLHBIMU U MOTIEPEUYHBIMU YK-2.V.3
MEXaHUYECKUMU BOJIHAMH.
38 3anuiuTe ypaBHEHHE OCETyIIel BOJHEI. OIIK-1.3.1
39 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? YVK-2.3.1
40 Hcrounuk 3ByKa U IPUEMHUK ABMXKYTCSI Ipyr OTHOCUTENBHO Apyraco | YK-2.B.2
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEIACITUTE
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
WcTouHuK ¥ IPUEMHHUK JABUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
M/, Uy, = 60 M/c.
41 Cdopmynupyiite npunimn [ roifrenca. OIIK-1.3.1
42 Uro Ha3bIBaeTcs UHTEpEepeHIel BOTH? OIIK-1.3.1
43 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenure npumep crosiueit VK-2.V.3
BOJIHBI.
44 Uto n3y4aeT neKTpocTaTuKa’? OIIK-1.3.1
45 JaiiTe onpeneneHne TOUEYHOTO 3apsija. YK-2.3.1
46 Kak u3meHuTCs cuiia B3aMMOICHCTBHS ABYX 3JIEKTPOHOB, €CIIH VK-2.V.3
paccTosiHie MeXAy HUMH yBeTUUuTh B 3 pa3za? OOocHyiite Bar
OTBeET.
47 [Ipoananu3upyiiTe, KaKyro paboTy COBEPIIAET IEKTPOCTATUIECKOE YK-2.B.2
1oJie MPOTOHA B aTOME BOJOPOA MPHU MOTHOM 000pOTE 3JIEKTPOHA
BOKpPYT HETO.
48 Kak B3aniMHO OpHEHTHUPOBAHbI CUJIOBBIE JIMHUU U SKBUNOTeHIManbHble | OITK-1.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? OIIK-1.3.1
50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? YK-2.3.1
51 OO0BsicHUTE Pa3IUINE MEXKY TIOJSIPHBIMHU M HETIOJISPHBIMHU VK-2.V.3
TUDJIEKTPUKAMHU.
52 OrneHnre, Kakoil eMKOCTBIO OyayT 00J1a71aTh METATUTMYECKIE 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 DJIEKTPOEMKOCTD IIJIOCKOTO OIIK-1.B.1
KOHJIEHCATOpa C KBAJAPATHBIMU IJIACTUHAMHU, €CJIA U3 ITHUX IIJIACTHH
BBIpE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJ[para.
54 OueHuTe CUTYaIUIO: JIBa KOHAEHCATOpa OJIMHAKOBOM eMKkocTH 200 OIIK-1.B.1
MK®D coenuHeHbl napauienbHo. Kak u3MeHuTCs ux olIiasi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE0BATEIbHOE?
55 [Ipoananu3upyiite, Kakoil BETWYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha VK-2.B.2
00KJTaKax KOHJIEHCATOPA, YTOOBI TP PA3HOCTH MOTCHIIMAIOB MEKIY
obkmaakamu B 12 B on obmanan sueprueii B 1 Jx.
56 Jlaiite onpeneneHne 3JIEKTPUYECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma J1s y9acTKa Iemu. OIIK-1.3.1




58 Kak u3amMeHuTCs CONnpoTUBIIEHUE TPOBOAA, €CIIH €ro JyinHa yBenuuures | YK-2.V.3
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
59 PaccunTaiiTe MOITHOCTD, BBIIEIAEMYIO Ha conpoTuBieHun 3 kOm pu | YK-2.B.2
MPOTEKAHUU Yepe3 HETro Toka cuiiot 60 MA?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
No /it [Tepedyens BompocoB (3amav) muis 3aueta / nudd. 3auera Kon
WHINKATOpa
1 Jaiite onpeneneHue MarHUTHOW UHYKLIAH. OIIK-1.3.1
2 Chopmynupyiite 3akoH bno-Capapa-Jlamnaca. OIIK-1.3.1
3 Kakum o0pa3oM orpenensercst HanpapieHue CHIIbl Ammepa? YK-2.3.1
4 PaccunraiiTe, yeMy paBHa BEJIMYMHA MATHUTHOTO TOJIS B LICHTPE VK-2.V.3
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
5 PaccunTaliTe MArHUTHYIO MHAYKIMIO HA OCHU JUIMHHOTO COJIEHOM/A, VK-2.V.3
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIUHBI U (heppOMarHUTHBIH
CEepAEYHUK C MpOHUIIaeMOCcThiO | = 100, ecinu Mo HeMy IPOXOJIUT TOK
cuoit 2 A.
6 PaccuunTaiiTe miI0THOCTh HAMOTKH TOPOU/Ia, HEOOXOIUMYIO, YTOOBI VK-2.B.2
IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €T0 OCU
umeno Benuuuny 1 mTa.
7 O1ieHUTE CUTYalMIO: B MArHUTHOE TOJI€ ¢ OAMHAKOBBIMU ckopocTamu | OIIK-1.B.1
BJIETAIOT MPOTOH U AJIEKTPOH. ByyT u oTIMYaThCSA UX TPACKTOPUU, U
€CJIM J1a, TO KaKhuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
8 Onpenenure, Kako# 3apsij HECET dJIEMEHTapHAs YacTHUIA, €CJIA OHa, YK-2.B.2
JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIUEH 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.
9 B dem cocTouT siBJIeHHE 3JIEKTPOMAarHUTHOW UHAYKIUN? OIIK-1.3.1
10 [Ipoananusupyiite Bennuuny J/1C, Bo3HUKaOIIYIO B KoJblie, KoTopoe | YK-2.V.3
BBIHOCAT M3 MOJIS 3a BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM
10 cm HaxoxuTCsl B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT
3anuimrTe B MB.
11 [aiite onpeneneHus JuaMarHeTUKaM U ITapaMarHEeTUKAM. OIIK-1.3.1
12 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKamMu? YK-2.3.1
13 UTto Ha3bIBaIOT KO3PLUUTUBHON CHUIION? OIIK-1.3.1
14 Onpenenure, Kakasi SHEPrUs 3aKJII0YEHA B KaTyIIKe MHAYKTUBHOCTRIO | YK-2.V.3
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
15 UTo Ha3bIBACTCS JIEKTPOMATHUTHON BOITHOM? OIIK-1.3.1
16 Kax B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI YK-2.3.1
HANPSHKEHHOCTH AJIEKTPUYECKOTO OIS, MArHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?
17 ChopmynupyiTe 3aKOH OTpaKeHHS CBETA. OIIK-1.3.1
18 [Ipoananu3upyiiTe, rae CBET ABMXKETCS ObicTpee — B anmase (n = 2.42) | YK-2.B.2
niu B Boze (n = 1.33). Bo ckonbko pa3 paznnyaroTcs CKOPOCTH CBETA B
JAHHBIX cpenax?
19 Ol1ieHUTE CUTYALIMIO: JIyY CBETA MMAIA€T HA TPAHUILY pa3eia ABYX OIIK-1.B.1




BemiecTB oA yraom 30°. [Toka3arenb npeoMIICHHs IEPBOM CPEIbI
paBeH 2.4. Bo3aMOXHO J111, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4H
ObUIM IepNICHAUKYISApHBI ApyT Apyry? Ecnu na, onpenenure
II0Ka3aTeNb NPEJIOMIICHHAS BTOPOH CPEebl.

20

Uro Ha3bIBalOT UHTEpdepeHuueii ceera?

OIIK-1.3.1

21

Onuimmure, B YeM pa3inune MEXIY FT€OMETPUUECKON U ONITUYECKOM
Pa3HOCTBIO X014 CBETOBBIX JIyYEH.

YK-2.V.3

22

[Ipennoxute TeOpeTHIECKOE 00OCHOBAHNE HATUYHS PaTy>KHON
OKpacKM Y TOHKHUX IUICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI Maclo,
MBUIbHBIE MTY3BIPHU U T.I1.).

OIIK-1.B.1

23

Uro Takoe nucnepceus cBeTa Kak sapieHue? Ilpusenure npumMepsl
HAOIOACHUS JUCTICPCHH.

VK-2.3.1

24

[Ipoananuzupyiite, Kakoil HaUOOIBLIHNI MOPSAAOK CIIEKTPA MOXKHO
HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciau ona umeet 500
IITPUXOB HA MUJUIUMETP M €€ 00JIy4aloT CBETOM C AIUHON BOJHBI 500
HM?

VYK-2.B.2

25

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

OIIK-1.3.1

26

[Linockonoisipu30BaHHBIN CBET MA1a€T HA aHAIU3ATOp TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MIIOCKOCThIO
aHanmu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM citydae?

VK-2.V.3

27

Yrto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-1.3.1

28

Bo ckonbko pa3 ©3MEHUTCS MOTOK SHEPTUN OT HUTU HaKaJIUBaHUS
JIAMIIbl, €CITU YABOUTH ee Temreparypy? OOOCHYyiTe Ball OTBET,
onupasch Ha 3akoH Ctedana-bonbiimana.

YK-2.V.3

29

Pacnionoxxure cienyromue ClieKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyonie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4E€HUS a0COTIOTHO YEPHOTO Tea.
OOBscHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

VYK-2.B.2

30

Uro HazbiBaeTcst BHEMIHUM (HOTOdhHeKTOM?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE U3TydeHHe BhI3BaTh (HOTOI(PDEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

32

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4EHHUS.

OIIK-1.3.1

33

OO0mbscHUTE, KaK SHEPrus POTOHA CBSI3aHA C JJTMHON CBETOBOW BOJHHBI.
OO6ocHyliTe Balll OTBET.

VK-2.3.1

34

®oToH ¢ IHOM BOIHBI A = 97,04 M paccesyicsl Ha HETTOABI>KHOM
anekTpoHe noj yrioM 0 = 90°. IIpemnoxure criocod onpenencHus
OTHOCHUTEIILHOTO U3MEHEHUS IJTMHBI BOJIHBI (JOTOHA MTPU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BEMMYMHY B YKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-1.B.1

35

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax MOJeu ToMCOHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeEIn?

OIIK-1.3.1




36

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil JJITMHBI
BOJIHBI U3JTy4€HUE MOXKET HUCITYCTUTh JaHHBINA aToM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

VK-2.B.2

37

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

38

OObsicHUTE, IPU KaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISAIOT
BOJIHOBBIE cBOMcCTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

39

Byner i nposiBIATE BOJTHOBBIE CBOWCTBA (hYyTOOIBHBIN MY MTPH
MOMNaJIaHiK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

VK-2.V.3

40

KaxoB ¢hu3uvecknii CMBICIT BOJTHOBOUM (GyHKIIUN?

OIIK-1.3.1

41

B uem oTiiuMe cTallMOHAPHOTO U HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunrepa?

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

MukpouacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOU
1 C 6CCKOHG‘-IHBIMI/I CTEHKaMH1 U HaAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
ymcioMm n = [. [lokaxuTte, Kak OrpeneanuTb KOOPAUHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOUYACTHUILY MaKCUMaJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

44

CpaBHuTe vHYy BOJHBI e bpoins qis mapuka maccoit m, = 0,2 T u
pOTOHA Maccol m, = 1.67* 10", MMEFOIIIX 0MHAKOBEIE CKOPOCTH V.

YK-2.V.3

45

Kakum 06pa3oM sHeprus «HyJaeBbIX KojaeOaHui» KBAaHTOBOTO
rapMOHHUYECKOTO OCLHUJUISTOPA CBA3aHA C COOTHOIIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

VK-2.B.2

46

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

VK-2.V.3

47

[TocunTaiiTe, CKOIBKO 3JEKTPOHOB B aTOME, Y KOTOPOTO LIETUKOM
3aIl0JIHEHA BHEIIHSAA 2p-000J104Ka. ATOM Kakoro BEIIeCTBa UMEET
TaKyI0 NEKTPOHHYIO KOH(UTYpaIHio?

VK-2.V.3

48

KakuM MokeT ObITh CIIMH YaCTHII, KOTOPbIE ONMUCHIBAIOTCS
cratuctukor @epmu — [lupaxa? [IpuBenure npumepsl TAKMX YaCTHUILL.

OIIK-1.3.1

49

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

YK-2.3.1

50

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHUTCS
MMPOBOAUMOCTb KPEMHUCBOT'O 06pa3ua, €CJIM B HCTO BHCAPUTH
HEOOJIBIIIOE KOJIMYECTBO MHINEBON TpuMecu? BameHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTbh MHAUS — 3.

OIIK-1.B.1

51

ConocTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHYXXKJACHHOTI'O U3JTYYCHHA.

VK-2.B.2

52

OnumyTe TpUHITUI PabOTHI Ja3epa 1Mo TPEXyPOBHEBOW CXEME.

OIIK-1.3.1

53

Jlazep paboTaeTt o TPeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E; = -8 3B, sHEeprus Bo30yXJACHHOTO COCTOSHUA £, = -5
9B, sHeprust MetacTabuIbHOTO cocTostHUs E3= -5.2 3B. Onpenenure
JUTMHY BOJIHBI, HA KOTOPOU MPOMCXOIUT padoyuee N3IydcHHE.

VK-2.V.3

54

Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO T€Ja, COIIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

55

OOBsicHUTE, KaK KBAHTOBAsI TEOPUS TEINIOEMKOCTH TBEPJOTO Tela
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

VK-2.V.3

56

Kakas gactuna Ha3eiBaercs pononoM? Kakum KBaHTOBBIM
pacrpeesieHueM OMUChIBAIOTCS (POHOHBI?

OIIK-1.3.1




[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenn TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

No /i1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
B KypCOBOI paboThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel st mpoBeleHUS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeCTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISt TECTOB

Kon

No /it [IpumepHBIil TepeYeHb BOMPOCOB JIJIsl TECTOB
WHIUKATOpa

Cemectp 1

1 Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C VK-2.V.3
MOCTOSTHHBIM IO BEJIMUNHE YCKOPCHUEM.

1) Ipsimast nuHus

2) JIunus ¢ neperndbom
3) [TapaGona

4) OKpyXHOCTH

2 Omnpenenure, KaKas U3 MPEJACTaBICHHBIX (PU3NUECKUX BETUINH UMEET OIIK-1.3.1
CANHUIY U3MCPCHU, COBITIAAAOIYIO C CHHHHHGﬁ HU3MCPCHUSA CHUIIBL.

1) Nmmynbce

2) VYckopenue

3) Bec

4) VYrioBasi CKOPOCTh

3 Yro npoun3oinér nocne abCoM0THO Heynpyroro ynapa yactun Mmaccamu | OIIK-1.B.1
m; = 4m; 1 ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuua ¢ maccoit
m; ABUTAJIACh BIPABO, & YACTHIIA C MACCOU M, - HABCTPEUY YACTHIIE C
Maccoi m;.

1) Yactuiiel OyayT ABUTATHCS BIIPABO

2) Ennnas yactuna 0yaer ABUTraTbCs BJIE€BO

3) Yactuiipl Oy1yT HOKOUTHCS

4) Yactuuel OyAyT NBUTATHCS B TIPOTUBOIIOIOKHBIC CTOPOHBI

4 IIpoananu3upyinTe, KaKOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC: VYK-2.B.2
«YeMy paBHa CyMMa BHYTPEHHUX CHUJI, IEHCTBYIOIIUX MEXKAY TEIaMU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) HV3mMeHeHUIo SHEPTHH CHCTEMBbI

2) Hyamw

3) H3meHeHMIO UMIYJIbCA CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBbI

5 Yto nmpon3ouAeT ¢ MOMEHTOM MHEPLUU CBUHILIOBOTIO LIUIIUHIPA OIIK-1.B.1
OTHOCHUTEIIBHO OCH, COBIAJAIOLIEH C €r0 TEOMETPUYECKON OCBIO
CUMMETpPHH, €CIM LMIMHAP CIUTIOUIUTE B UCK?




1) He usmenurcs

2) YBeJu4yuTCcs

3) CoxpaHuTtcs

4) CtaHeT paBHBIM HYJIIO

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
IBIKEHHUS.

1) M=J*o»

2) e=MNJ

3) M=L*»’

4) L =r*p*sina

OIIK-1.3.1

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

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

VYK-2.3.1

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HpioTOHA:!
«IlepBblii 3ak0H Hpl0TOHA yTBEpKIALT. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CyumecTBoBaHMe HHEPUHAJIbHBIX CHCTEM O0TCYETA

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

OIIK-1.3.1

Paccuuraiite Benu4uHy MOYJII MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOM OMKCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

H 12wt
2) 3wk’
3) 7 M
4) 9w/’

VK-2.V.3

10

BriGepure Gpopmyity, onpeaensionyo BeJIMuuny (Ha3oBoit ckopocTu
BOJTHBI

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

VK-2.3.1

11

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

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlpomoprmoHanbHa TPUPAIICHUIO KHHETHIECKON YSHEPTUU
3) PaBHa Hy./10

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

12

Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTD

OIIK-1.3.1




(kr-M)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MomeHT uMnyJbca
4) Cuaa

13

Korna TanrenuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE NOCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMepHBIM BpalleHUEM

VYK-2.3.1

14

BriGepure npaBuiibHbIM 0TBET. Kak M3MeHAETCS MOIYSIb CKOPOCTH TPH
MPSIMOJIMHEHHOM JBMKEHUHU, €CJIA 3aBUCUMOCTh MPOMIEHHOTO TEJIOM
MyTH OT BPEMEHHU 3a/laHa ypaBHEHUEM: S =4 + 1562+ £?

1) VYoOwiBaeT

2) IIpoxomuT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaéTrcs MOCTOSHHBIM

VYK-2.B.2

15

Kak BpIuncCIIsIETC MOMEHT MHEPLIMM MaTEPUATIbLHON TOYKH?

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

VYK-2.3.1

16

Kaxk cooTHOCATCS MOMEHTBI MHEPLMH AUCKA J; U UIMH]IpA J,;, KOTOpbIE
MMEIOT paBHbIE MACCHI U paInyChI?

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

VK-2.V.3

17

Haiinute oTHOMIEHNE TpoU3BeIeHHBIX padboT (A1/A;), eciu aBa AKCKa C
paBHBIMU MaccaMu H paguycamu R u R, (R = 2R;) packpyuuBatot u3
COCTOSIHUSI TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

VK-2.B.2

18

Kaxoii yuéHblii co3fan crnenuanbHylo Teoputo oTHocuTensHocTH (CTO)?

1) Tanunei
2) JUHIITEeHH
3) Jlopeni

4) bop

VK-2.3.1

19

BriGepure ypaBHeHUE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOJIEOaHMsL.

OIIK-1.3.1




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

20

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAOLIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThesi pe30HaHC (M) —
coOCTBEHHAs 4aCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>>w
2) ®>wmo
3) o=
4) o <<y

OIIK-1.3.1

21

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 101 BO3ACHCTBUEM
CHUJIBI Ha TEJIO COTJIACHO BTOPOMY 3aKOHY HbrOTOHA.

1) MounspHas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

22

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

1) 3amkHyTOMH

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CcyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyTOMI

OIIK-1.3.1

23

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

1) Bsi3koro TpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHSI

YK-2.3.1

24

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g HAa BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paaunycy 3emun? Bennunny g
BOJIM3M TOBEPXHOCTH 3eMIIH IIPUHATH PAaBHOH 9.8 M/c”.

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

VK-2.V.3

25

[Tpoananm3upyiite, Kak U3BMEHHUTCS TIEPHO] KOJIeOaHU
MaTCMaTUYCCKOTO MAasATHUKA, €CJIN JJIMHY €T0 MMoABECa YBCIIMUUTL B 9
pas, a Maccy rpysa — yBeJIU4MTh B 4 paza.

1) YBeauuwnrcs B 3 pa3a
2) VYBenuuutcd B 4 paza
3) VYwmenbmurcs B 2 pasza

YK-2.V.3




4) YwmenbmuTcs B 4 paza

26 | OueHuTe 3IEKTPOEMKOCTh INIOCKOT0 BO3YIIHOTO KOHIeHcaTopa, ecinn | OIIK-1.B.1
paccTosiHue MEeXy ero 00KJIaJIKaMH YBEJIMYUTH B 9 pa3, a 001acTb
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUITUPOBAHHOU BOOM (€ = 81).
1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) YBeaunuurcs B 9 pas
4) VYBenuuutcs B 12 pa3
27 | Ha3zoBute BemiecTBa, KOTOPbIC TPH OOBIYHBIX yCI0BUAX npakTuiecku He | OINK-1.3.1
IIPOBOJAT DJIEKTPUUYECKUI TOK.
1) IIpoBonHuKH
2) IlonmynmpoBoIHUKH
3) Ilmaruna
4) JIU3JIeKTPHKH
28 | Kak HampaBiieHbl CUJIOBBIE JTMHUM HAIIPSHKEHHOCTH VYK-2.3.1
3IEKTPOCTATUUECKOTO MOJIs, CO3AAHHOTO TOYEYHBIM OTPHUIIATEIbHBIM
3apsaom?
1) 3akpyuyuBaroTCs BOKpPYT 3apsaa
2) K3apsany
3) 3akpyuyuBaroTCs BOKPYT 3apsjia [0 4aCOBOW CTpEIIKE
4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU
29 | Moxer 1 yacTulla UMETh 3apsiji, BeIMYMHA KOTOporo B 1.5 paza OIIK-1.3.1
00JIbI1IE IIEMEHTAapPHOT O 3apsaa?
1) Moxer
2) Hert, He MOxKeT
3) Moxer, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTENbHBIN
30 | Uemy paBeH MOTEHLMAN 3JIEKTPUUECKOTO MMOJIs? OIIK-1.3.1
1) IloTeHuumanbHOM 3HEPrUsi EAMHUYHOTO MOJOKUTEIBLHOTO 3aps/ia UiIU
OTHOILIEHUIO MOTEHIUALHOM YHEPTUU K 3apsy
2) Pabore cui1 moJsis Mo nepeMeieHuI0 eITHHUYHOI 0
MOJIOKUTEJIHHOI0 3apsi/a U3 JAHHOI TOYKH MOJIs B
0€CKOHEYHOCTh
3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS
4) Kunernuecko sHEpruy MPpoOHOTO TOYEYHOTO IMHUYHOTO 3apsia B
AHHOW TOYKE IOJIA
31 | Hamumure popmyny 3akona Oma B nuddhepeHimanbHoi popme. OIIK-1.3.1
1) R=U/I
2) R=0Q/FAt
3) j=c'E
4) R=P/I
32 Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOM OIIK-1.3.1




XAapPaKTCPUCTHUKHU IJICKTPOCTATUICCKOTI'O ITOJIA.

1) Ilorenmuan

2) Hanps:keHHOCTH
3) Hnnyxnus

4) 3apsn

33

Ouenure, Kak U3BMEHHUTCS CHJIA 3JIEKTPOCTATUYECKOTO B3aUMOIEUCTBUS
JIBYX TOYEUHBIX 3aps0B, €CIIM OJUH U3 HUX YMEHBIIUTH B 4 pa3a, a
paccTosiHue MeXy HUIMU YMEHBIIUTH B 2 pasa.

1) Ymenbmutcs B 8 pa3
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He u3ameHuTCA

OIIK-1.B.1

34

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

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

VYK-2.B.2

35

VYkaxure GU3NUECKYIO BETUUNHY, KOTOpask UMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HanpsxeHHOCTB
2) IIpoBoammocTh
3) 24C

4) ComnpoTHBICHHE

YK-2.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANIPSHKEHHOCTH T10JISA, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B HyJb U
HaNpPsHKEHHOCTD TO0JIs1 HalPaBJIeHa MPOTUBOIOIOKHO MO0,
BBI3BABIIEMY HAMarHUYMBaHHE?

1) T'mcrepesucom

2) Ko3puutuBHOM cHI0#
3) Tonspuzarueit

4) MarsuToaBMWXKyIIEH CUITON

OIIK-1.3.1

37

OrneHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
UHIYKIUU?

1) OxpyxHOCTBH
2) Ipsmas
3) Osanoun
4) Dnmunc

VK-2.V.3

38

B kakux CANHUIAX U3MCPACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJIs?

VYK-2.3.1




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

39

VYcTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpHUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DnexTpornpoBoaHOCTh (G, 1/(OM-cm)
A) Merain 1)>10"-1071°

B) ITonynpoBogHIK 2) 1010 -10°

B) JludIIeKTpHK 3) 10*- 10°

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

OIIK-1.3.1

40

Onenure, Kak COOTHOCSITCS YIJIbI TaJIEHUS 0L U OTpa)keHus ¢ cpeta?

1) o>>
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

41

[Tpoananu3upyiite, uemy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCThIO € = 16 1 MarHUTHOU
IIPOHUIIAEMOCTHIO [ = 1.

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

4) 1/16

VYK-2.B.2

42

YkaxuTe siBlICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BoIH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

2) HanoxeHue Apyr Ha Apyra BOJIH, HAYIIMX OT KOTePEHTHBIX
HCTOYHHMKOB

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacpoCTpaHEeHUS IIPU NEPEXOJIE U3 OJHOM CPeAbl B IPYTYIO

4) 3aBUCHUMOCTD (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

VK-2.3.1

43

[Tpoananu3upyiite, KakuM JIOJKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIyya,
YTOOBI OTPAXKEHHBIN JIyd COCTABIISLI ¢ ajatoumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

VK-2.B.2

44

OnieHUTE ONTUYECKYIO JUIMHY MYTH L W3 OTHOW TOYKH B APYTYIO, €CIU
paccTosiHue MEeXy IBYMSI TOUKaMU IPO3PAYHON AUIIEKTPUUECKOM
cpensl S =4 M. [Tokazatens npenomieHus cpensl n = 1.5. Onrudeckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

1) 5wm
2) 6m

OIIK-1.B.1




3) Tm
4) 11 m

45 J11s 00BsICHEHUSI KaKOTO SIBIICHHUSI MOXKET OBITh UCIIOJIb30BAH MPUHIIUTL OIIK-1.3.1
I'toiirenca-®penena?
1) KorepeHTtHOCTB
2) HMudpakuus
3) Ilonspuzauus
4) KopmycKyJsipHO-BOJTHOBOM TyaJIu3M
46 | Ilpoananu3upyiiTe, UeMy paBeH MEPHO]T PEIIETKH, KOT1a YK-2.B.2
mudpakroHHas pereTka coaepkuT 200 mMTPUXOB HA MIJLTAMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MM
47 | Ilpoananu3upyiTe MHTEHCUBHOCTD CBETA MPHU UHTEPPEPEHINH YK-2.V.3
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOTEPEHTHBIX UCTOYHUKOB B
TOYKE, B KOTOPOM pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?
1) 4*I
2) 3*
3) 1
4) 0
48 | UTo U3 MEepEUrCICHHOTO SBJISETCSI 0COOCHHOCTHIO CHIIOBBIX JTMHHUI OIIK-1.3.1
MarHuTHOTO 1oJisA?
1) CuiioBble IMHMHM MATHUTHOTO 1OJIS BCEIr/1a 3aMKHYThIe
2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJIEKTPUUYECKUX 3apsaax
3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax
4) MarHuTHbI€ CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
49 | Cpenaiite BbIBOJI, KaKOW T€OMETPUYECKON (PUTYypOil MOKHO OmMHCATh OIIK-1.B.1
TPAEKTOPUIO JBMKEHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAIOIICICS O]
HeKoTOpBIM yTiioM (0° < o < 90°) K TUHUSIM MarHUTHOW WUHTYKIIUH.
1) OkpyXHOCTBH
2) IlapabGona
3) T'umepOGoina
4) Companab
50 | Ouenwure creneHs nonspusanuu P cBera, eciau cBet npeacrasiser coboit | OIIK-1.B.1

CMECh €CTCCTBECHHOI'O CBETA C IMJIOCKOIOJAPHU30BaAHHBIM. HMHTEHCHBHOCTD
MOJIIPU30BAaHHOI'O CBCTA B JIYUC paBHA HHTCHCUBHOCTHU CCTCCTBCHHOT'O
CBETa.

1) 25%
2) 35%




3) 50%
4y 75%

51

PaccuuTaiite okasaresib MpeIOMIICHHUS BEIIECTBA, €CJIM CKOPOCTh CBETa
MIPU TIEPEXO/Ie JIyda U3 BO3/lyXa B HEKOTOPOE BEIECTBO YMEHBIINIIACH
Ha 20%.

) 1.2
2) 1.25
3) 0.2
4) 22

YK-2.V.3

52

Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJsIpU3aTOpa u
aHanuzaropa. [Ipu npoxokKaeHN CKpeEeHHBIX MOISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

VK-2.V.3

53

[Ipoananusupyire, KaKk U3MEHUTCS BEJIUYMHA MAarHUTHOW MHIYKLUU Ha
OCH JUIMHHOTO COJIEHOU/A, €CIIM TOK B HEM YBEIUYUTH B 4 paza, a
IUIOTHOCTh HAMOTKH BUTKOB YMEHBIINUTH B 2 pa3a?

1) YBeauuurcs B 2 pa3za
2) VYBenuuurtcs B 9 pas

3) Ymenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza

VK-2.B.2

54

YKa}KI/ITe, KaKo€e TEJIO ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilorsomaer Bce majawiiee Ha HEro U3Jy4YeHue
2) Ortpaxaet Bce majaroliee Ha HETO U3JTyUYCHHE

3) Hznydaer B peHTI€HOBCKOM JHAIa30HE

4) Wzny4aeT B BUAMMOM JHANa30HE

OIIK-1.3.1

55

VY KaKkoro u3 Tea oTpaxkaTesbHas CIOCOOHOCTh OJIM3Ka K HYIIO?

1) I[TIpo3paunoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

YK-2.3.1

56

OneHute, BO CKOJIBKO Pa3 yBEINYUIIACh 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 HanbosIee TOUHO OMUCHIBAET CIIEKTPATHLHYIO
TUIOTHOCTH SHEPTETUYECKON CBETHMOCTH aOCOIFOTHO YEPHOTO Tea.

VYK-2.3.1




1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-JlxnHca

58 | Kakoe uznydeHue siBIsIETCS pABHOBECHBIM? OIIK-1.3.1
1) Ansda-, 6eTa-, raMMa-u3ITydCHUS
2) TermioBOE H3JIy4YeHHUE
3) JlazepHoe n3ayueHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE
59 | Ykaxure 3aK0OH, KOTOPBINA ONPEEIIAET 0J0KEHNE MaKCUMyMa OIIK-1.3.1
M3ITy4aTeNbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33TaHHOM
abCONIOTHOM TemmepaType.
1) 3akon Credana-bonpimana
2) IlepBrlii 3axk0oH Buna
3) 3akon Kupxroda
4) 3akon Maimtoca
60 | Ykaxute GpopMyIty, ONpeesIonlyo SHEPTHIO CBETOBOTO KBAHTA! OIIK-1.3.1
1) E=(m*c)2
2) E=h*c
3) E=h*\A
4) E=h*v=h*\/c
61 | [Ipoananusupyiite, KaKk U3MEHSAETCA CHJIa TOKA HACBIILEHUS MTPU VK-2.B.2
¢dorodddexre B cilyyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBeTa MOCTOSIHHOM JJINHBI BOJIHBI.
1) YMenbmaercst
2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNUBAETCS
3) CHavana yBeIMYMBAETCS, 3aTEM YMEHBIIAETCS
4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBLIAETCS
62 | [Ipoananusupyire, 4TO MPOU30MIET C KHHETUYECKON IHEPrUen VK-2.B.2
(OTOAIEKTPOHOB, €CIIH, HE MEHSS YaCTOTHI MaJIal0IIero CBETa,
YBEJIMYUTH €r0 HHTEHCUBHOCTH B 2 pasa.
1) YMmenbmmutcs B 2 paza
2) YBenuuunrtcs B 4 pasza
3) He uzMeHuTtcs
4) YBenuuuntcs B 2 pasza
63 | Ouenure BenU4YMHY KpacHOM rpaHuIlbl (oTodddekra (B repuax) ans OIIK-1.B.1

KaTo/a, U3TOTOBJICHHOTO U3 BOIb(paMa TOMHHON 2 MM. KaToa mOKpEIT
cioeM okcuja 6apusi. PaboTta BbIX0/1a AJIEKTPOHOB € TIOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosiaHas [Inanka — h = 6.6%107* Jlx*c. 3apsin
snextpona — e = 1.6¥10™"° Ko

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




64 | Kakum oOpa3oM 3aBUCHUT paboTa BBIXOA IEKTPOHA C TOBEPXHOCTHU OIIK-1.3.1
KaTo/a U3 KaJIMHs OT YacCTOTHI NaJaloIIero ceera’?
1) IlpsMo mponopIroHaIbHO YacTOTe
2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI
4) He 3aBHCHUT OT 4aCTOTBI
65 | Ilpoananusupyiite, Oyaet au HabmogaTbest poToaddext, ecaun YK-2.B.2
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.
1) ®oroaddext Bo3MoKeH, eclii KaToJ HarpeTh 10 TeMIreparypsl 347
K
2) He Oyner
3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEILHO PUIIOXKHUTH K
IUTACTUHKE YCKOPSIOIIYIO Pa3HOCTh TOTEHIMAIOB BEJIMUNHON HE
MmeHee 1 B
4) ®otod(deKT BO3MOKEH C BEpOSITHOCTHIO p = 0.5
66 | CnenaiiTe BHIBOJ O BEIMYMHE MUHUMAIBHOTO OOPATHOTO HAIIPSDKEHMS, OIIK-1.B.1
IIPU KOTOPOM IOJIHOCTBIO IIpeKpalnaeTcs (POTOTOK. Y CIOBHE: SHEPIUs
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIEH U3 JIUTHS, paboTa
BBIXOJ]a KOTOPOTO COCTaBIISIET 2.5 »B.
1)4B
2)9B
3)6.5B
4)2.5B
67 OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMAIAI0IIET0 OIIK-1.B.1
NEPIECHANKYIISPHO HICATBHO 3epKaIbHOM MOBEPXHOCTH, OOJIbIIIE
JIABJICHUSI CBETA, Ma/IAl0LIET0 MEePIEHANKYISIPHO UAEaIbHO YEPHOM
MTOBEPXHOCTH.
1)2
2)1
3)1.5
4)3
68 O11eHUTE, OT KAKUX BEJIMYMH 3aBHCHT CHJIa CBETOBOI'O JIaBJICHUS C VK-2.V.3
KBAHTOBOW TOYKH 3PECHHUS:
A) Yucna oTOHOB B CBETOBOM ITyUKE;
b) Dueprumn dotona;
B) Koa¢duruenra orpakeHus MOBEPXHOCTH.
Ortser:
1)A,B
2)A,B,B
3)5,B
4)A, b
69 | [Ipoananusupyiite, B Kakux 00JacTAX CIEKTPa MEKTPOMarHUTHHIX BoH | YK-2.V.3

BO3MOKHO Habmonenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH




2) Pagnonuanason
3) TepareproBslii Juana3zoH
4) PeHTreHOBCKHUI1 JUANA30H U raMMa-u3J1y4YeHue

70

Kakum 06pazom umnyisc (oTOHA CBS3aH C JTMHOW BOJIHBI?

1) Wmmynbc mpsiMo IPOTIOPITMOHAJICH IJTHHE BOJTHBI

2) Hmnynbc npsMo NponopiroHaIeH KBaApaTy JUIMHbBI BOJTHBI

3) Umnyabc 00paTHO MPONOPUMOHAJIEH HJIMHE BOJIHbI

4) Hmnynbc npsMo NponopIHoHaieH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-1.3.1

71

B kaxoii 0651aCcTH CrieKTpa 3JIEKTPOMArHUTHOTO U3ITyUYEHUSI UMITYJIBC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

1) UudpakpacHoe nznyyeHue
2) TeparepiioBoe U3ITydeHHE
3) PenTrenoBckoe u3nydeHue
4) Paguonsiaydenue

OIIK-1.3.1

72

[Ipoananu3upyiite, Kako€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTeHCHBHOCTb CBeTA He 3aBUCHUT OT IVIOTHOCTH MOTOKA
(poTOHOB M HX IHEPrUH

2) CBeT MOXKET U3Iy4aThCs U PaCIpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

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

4) 1511 yacTULIBI HE MOTYT ObITh OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJIBC

VYK-2.B.2

73

VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryiara bopa.

1) YTBep:xkaeHue 0 CylIeCTBOBAHUM CTALIMOHAPHBIX COCTOSIHUH, B
KOTOPBIX aTOM He H3JIy4aeT U He MOIJIOIAeT JHePIruu

2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSHUI paBHA YHEPTUU
M3J1y4aeMOT0 UM MOIVIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO 41pa U
OTPULIATENIBHO 3aPSKEHHBIX 2JIEKTPOHOB

OIIK-1.3.1

74

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

1) ITornomarts ¥ U3/1y4aTh JUIIbL HEKOTOPBIH JUCKPETHBIN Ha00op
3HAYEHM I IHEPTrUU

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats b0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3ny4aTs 1100yI0 MOPIUIO YPHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIH

OIIK-1.3.1

75

VYkaxute, K KaKOMy JAHana3zoHy U3IyYeHHUs] OTHOCSTCS MEPEXOIbl U3
cepuu bansmepa B atome Bogopoa?

VK-2.3.1




1) TemnoBoe u3iydyeHue

2) PeHTreHoBckoe U3IydeHUE
3) T'amma-uznydenue

4) Buaumblii cBeT

76 | Ilpoananu3upyiite, Kak U3MEHWIIACh YHEPTHUS aTOMa BOJOPO/Ia IIPU YK-2.V.3
M3TydeHHH UM GOTOHA C ITHHOM BOTHBI A = 4.86%107 M?
1) VYBenuumnacs Ha 4.86 3B
2) VYmMmenbiumjach Ha 2.55 3B
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
3B). JlaHO: 371€KTpOH B aTOMeE Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAaHHOM MEpeXo/ie MPOU3O0IILIO0 U3llydeHue GoToHa C
JUIMHOM BOJIHEI 650 HM.
1) 0,45B
2) 1,953B
3) 1,25B
4) 2,2-B
78 VYkaxure, B UéM 3aKJII0YaeTCA runores3a ae bpoimns. OIIK-1.3.1
1) JIro0ble MUKPOYACTHIIBI HAPSIAY ¢ KOPIYCKYJISPHBIMH 00J1a1a10T
BOJIHOBBIMH CBOHCTBAMH
2) AToM He MOKET CoJiepKaTh Oojiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIIeMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET
3) OHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33]aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKAeTCsl U MOTJIONIAETCS] HE HEMPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU
79 | BeiOepute yTBepKIACHUE, HANOOJIee TPABUIILHO COOTBETCTBYIOIIEE OIIK-1.3.1
rurnotese ae bpoitns:
1) MukpoyacTuubl MOI'YT NPOSIBJIATH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY kaxxaoi 4yacTULIBI CYIIECTBYET AaHTUYACTHIIA
4) Snpo aToMa COCTOUT U3 KBAPKOB
80 | Paccumraiite nnuHy BOJIHBI e bpoiins nis anekTpoHa, ABwxkyeroca co | YK-2.V.3
CKOPOCTBIO 3.6 KM/c. Macca snextpona m.=9,1%107'kr, 3apsi
3neKTpoHa qo=—1,6%10"" K.
1) 1.6 Mkm
2) 2.6m
3) 201 um
4) 3.6 MKkM
81 | YkaxkuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD OIIK-1.3.1

MarHUTHOE KBAHTOBOE YKMCJIO M MPH JAHHOM 3HAYCHUH OPOHUTAIBHOTO
KBaHTOBOro uucia [?




1)2+1

2)3l+1
3Hi-1;
4)1
82 | Ykaxure, 4TO OIIPENEISAET INIaBHOE KBAHTOBOE YUCIIO n? OIIK-1.3.1
1) DHepreTnyeckue ypoBHH 3J1eKTPOHA B aTOMe
2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME
3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJlaHHOE HaIlpaBJICHHE
4) BenmnunHy MOMEHTa UMITYJIbCa SJICKTPOHA B 3aJaHHOM HaIPABJICHUN
83 VYkaxure, 4TO ONpeeisieT MarHUTHOE KBAHTOBOE YHUCIIO M? OIIK-1.3.1
1) OpOuTanbHBI MEXaHUIECKUA MOMEHT 3JICKTPOHA B aTOME
2) DHEpPruro CTalMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME
3) BesiluuuHY MOMEHTA HMITYJIbCA JIEKTPOHA B 32ITAaHHOM
HATIpaBJIEHUHU
4) DHepreTuyecKue YpOBHH AJICKTPOHA B aTOME
84 | B uects Koro Ha3BaH 3(peKT pacuienyenus ypoBHen snepruu aroma Bo | YK-2.3.1
BHEUIHEM 3JIEKTPHUUECKOM MoJIe?
1) DitHmTeiHa u e Xaaca
2) llITapka
3) OTTHHTCray3eHa
4) AapoHoBa-boma
85 | Kak Ha3bIBalOT TMHHUM B CIIEKTPE KOMOMHALIMOHHOTO PACCESHUS C OIIK-1.3.1
4aCTOTaMH, MEHBIIIUMH YaCTOTHI M1aJAI0IIEr0 CBeTa?
1) OpanrkeBbIMH CIIyTHUKaMU
2) AHTHCTOKCOBBIMH CITyTHUKaMHU
3) CTOKCOBBIMH CIIyTHHKAMH
4) AHTaroHUCTUYECKUMH CITyTHUKAMU
86 | [losichuTe pU3NYECKU CMBICIT BOJTHOBOUM ()YHKITUH. OIIK-1.3.1
1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIbI
2) Ilpou3sBeneHue BOJTHOBOM (PYHKIMHM HA KOMILJIEKCHO-
CONPSIKEHHOE BbIPa’KeHNE PABHO IJIOTHOCTH BePOSITHOCTH
00Hapy:KeHUsl YaCTHIbI.
3) BomHoBas QyHKIHs 00paTHO MPOMOPIIMOHAIBHA JUTMHE BOJIHEI JIe
bporna
4) BonHoBas GpyHKIUS MpeACTaBIIeT COOON KHHEMAaTHUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.
87 | Beibepute BepHYyIO GOpMYITUPOBKY cooTHOIIEHUs HeonpeaeneHHocreir | OIIK-1.3.1

[eiizenbepra:

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




88

YKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (pepMI/IOHaMI/IZ

1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.

2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTHIBI € MOJYLEJIBIM CIIMHOM.

4) DnexTpUuyecKHU 3apsSKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

89

Kaxk Ha3biBaeTcs TBEpi0€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenICHHON 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) JAumdjiekTpuK

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

VYK-2.3.1

90

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) dxksc
2) Jx/c
3) Dx/m
4) JIx/>B

OIIK-1.3.1

91

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENEIEHHOCTEN
I'efizenOepra asisi SHEPTrUM YaCTUIBI M BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW YHEprueun?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BpEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem 00Jib1IE HEONIPEAEJIEHHOCTh JHEPTUH, TEM MEHbIIIEe
HeoIlpeaeeHHOCTh BpeMeHH!

OIIK-1.B.1

92

Kak Ha3piBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €Tr0 SHEPrun?

1) BozOyxneHHOE COCTOSIHUE
2) MeracTtabWIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE

4) BaneHTHOE COCTOsIHUE

VK-2.3.1

93

B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BOIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHILIBI B
MEPUONYECKOM IOTEHLIAIE

2) B xopnycKyJIsIpHOM ITOBEJEHUH 3JIEKTPOMArHUTHOIO U3JIy4E€HUS NIPU
MIPOXOKICHUH €r0 Yepe3 y3KOe OTBEPCTHE

3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoxkaeHMH MUKPOYACTHIBI Yepe3 NOTeHUHAJbHbIH 0apbep,
KOI'/Ia YJHEPIus YacTHLbI MeHbIlIe BBICOTHI 3TOr0 6apbepa

OIIK-1.3.1




94 Kakune moaBmxHbIE YaCTHUIBI WIIH KBa3UYacTULEI ABIgroTcd Hocureirsimu | OITK-1.3.1
3apsja B MOJTYIPOBOAHUKAX?

1) OnexTpoHsl

2) IIpoTtoHbl

3) DJIeKTPOHBI U ABIPKH
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX JdTanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIOIIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro martepuana. Ha3znaueHue COBpEMEHHOM JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpeTHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[limaaupyemMble pe3yNbTaThl IPU OCBOCHUH O00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TIOJIy4YCHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

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

— Hay4HUThCS METOAMYECKH 0OpabaThiBaTh MaTepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIalIoB U
UCIIOJIb30BaHWEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa Opea0oCTaBICHHMS JCKIIMOHHOI0 MaTepHaia.

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




11.2. MeTtonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1abOpaTOpPHBIX pabOT OO0yYaIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOIUKONM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONIPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIMILIMHBL,

— 3aKpEIUICHHE, PA3BUTHE W JETalM3alMs TEOPETUYECKUX 3HAHWM, IMOJyYCHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOOBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminie Dusnka JOMKEH BBHINIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiX pabor. Ha
KKAYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuorTeke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00513aTeNTbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType u
00s13aTeNbHO MOYYHTe B OMOIMOTEKE BCe TOCOOUS, BRITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3peluaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMAET:

— Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

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

B mpomecce BbImonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKose TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWIdg U HWHUIMAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHWe NpubOOpa, paboumii auManasoH, IeHa
JEJICHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; PE3yJbTaThl
W3MEPEHMI; 1aTa U MOANUCH CTyEHTa.

Bce 3anmucu n0KHBI BECTHCH aBTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WM TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHNE UX B



KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOTIYCTUTh OMIMOKY TNpH TNepenuchiBaHUU. CTapaTeIbHOCTh U aKKypaTHOCTH JIYYIlE MPOSBUTH
npu opopMIIeHUHU OTYETA.

[To okOHUaHUU W3MEPEHMI MPOTOKOJI 00S3aTEIBHO AACTCS HA MOAMKCH MPEToaBaTeio.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
0003Ha4aeT, 4YTO OH OTBEYAET 3a BCE NPOBEICHHBIC WM3MEPEHHMsI, a TMOIIMUCH IMPEIoIaBaTels
03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MOJTYy4Y€Hbl UMEHHO TEM CTYJEHTOM, KOTOPBIN COCTABHJI MMPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE U3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3alUIIAeT €ro Ha CIeAyroIleM 3aHATud. [lpu 3ammre oTdyeTra MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3yinbTaraM. 3a
MPUHSATHINA OTUYET MPEINOAaBaTelb BRICTABIISIET CTYICHTY OIICHKY U MOCJIE ATOT0 COO0IIaeT HoMep
Y Ha3BaHWE CIEAYIoMIeH J1abopaTOpHOU pabOTHI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOpHOHN padboTe

OT4eT TOKEH COAEePKaTh CAEAYIOIINE Pa3/Iebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1a0OpPATOPHOM palbOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIM DJEKTPUYECKOl cxeMoil ycTaHoBKH. He Hy»XHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U NIEPEUUCIIUTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XAPAKTEPUCTUK, IEPEHECEHHOW U3 MPOTOKOJIA U3MEPEHMIA.

3. PaGoune popmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, IO KOTOPBIM HEMOCPEICTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT OINpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu u3BecTHO. Bee nmpuBeneHHbIE
(opMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BreiBoa popmysn ¥ mpomekyTOUHbIE BBIPaXKEHUS B 3TOM paszfesie MPUBOAUTH HE HYXKHO.
@opMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yabTaTOB U3MEPEHUH B 3TOM PA3ZEIIE TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE JACCATUYHBIE pa3psaabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jiere.

5. IIpumepsl BEIYUCICHU.

B sToMm pa3zgene otueTta 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE PUMEPHI BBIYUCICHUHN 1O
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa MO KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, 4TOObI MPernoaaBaTesio
ObUIO Jierye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrprunciieHre NOrpenHoCTe.

B ostom pa3nmene ordyera IOKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3lien OTYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojblle Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKol. B HacTosmiem mocobuun




aBTOpBI IIOCTAPAJIUCH OCTAaBUTH JIMIIb CaMOE€ BAXKHOE 10 3TOM TEME M H3JIOKHUTHh MaTepua Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJAATCS HA OTICIBHOM JIMCTe. B 11000M cilyyae OHM JOJKHBI OBITh MOJNHMCAaHBI H
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTerabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsX JOKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW ceTKU. M3MepeHHbIE Ha ONBITE 3HAYEHUS MOJIMCHIBATD
Ha ocax He cieayer. Ha rpaduk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAJIbHbIE TOUYKU, U
IPOBOAMUTCS COeMUHSAOMAs UX JMHUA. OKOJIO OAHOM WM HECKOJBKHMX TOYEK OTKJIaJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OkoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYX/IEHUE, BBIBOBI.

B »sTOoM pazgene oTtueTa HYXKHO TOABECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAMINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKIIOYEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynobHee.

Ecnu n3BecTHO TabnuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)XKHO 00s3aTeIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIAJCHUU WM HECOBMAICHUU.

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

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIWYMHAMH HMEIOTCA HEIONYCTUMBIE
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOJXKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe cTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIWMO naThb OOOCHOBAHHBIM OTBET HA MOCTaBICHHBIN
BOIIPOC.

BriBos 0MKEH COOTBETCTBOBATH 11€NIM PaOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

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

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

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

MeToauveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmewaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanuss u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym // N.W. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 2014. 132 c.

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



3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'YAII, 2013. 68 c.

4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.
Hosukosa, I'.B. Tepemenko. CIT6I'YAII, 2019. 118 c.

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

11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CaMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE IpEroaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTH.

Jnst oOyyaromuxcst mo 3aoyHOi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gpopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUIN
YPOBEHb YCIIEBAGMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — padoTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
0 3204HON (hopMe 0OydeHus).

11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

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

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

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISFOTCS: YCTHBIN
ONpPOC Ha JIGKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpencTBamMM TEKYLIEr0 KOHTPOJISI 3HaHUM, 00ydyaromuXcsi MOTYT ObITh: Oecebl MpenoaaBaTels
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTPOJIbHOE MEpONpUSTHE CUUTACTCS
BBINOJIHEHHBIM, €CJIM 3a HEro CTYIEHT MHOJIY4YMJI OLEHKY B Oaulax He HMKE€ MHHUMAaJIbHOM
OLICHKH, YCTAaHOBJIEHHON NIPENOAABATENIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBupanus 3aJ0/DKEHHOCTH, OOpa3oBaBILEHCS B Cilydae HpPOIyCKa OOydaroluMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYZOBJIETBOPUTEIIBHOTO OTBETa, OOYYarOIIErocss Ha 3aHATUAX, HEYIOBIETBOPUTEIBHOTO
BBITOJIHEHHS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS Ha
WHAVBUAYAJIBHBIX KOHCYJIbTALUAX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
IPOMEKYTOUYHOW aTTEeCTAl[MM: MOJYyYCHHs 3ayeTa MO y4yeOHOM IUCLMILIMHE WIM JO0NMyCKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEHY M0 Y4eOHOH TUCIHITIHHE.



B Teuenme cemectpa i gomycka K aupdepeHIUanbHOMY 3a4eTy WM IK3aMEHY
CTYAEHTY HEOOXOMMO c/iaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B cHUCTeMe aucTaHioHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEILHO». B cilydae HEBBHINOTHEHUS BBIMICH3IOKECHHOTO CTYAEHT, HPH
YCIICIIHOM NPOXOXJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAIHOHHYIO
OLICHKY BBIIIIE «yJOBJIETBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs ISl 00YYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOMN
aTTECTALlUH.

[IpomexyTouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKH 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
M3YYEHHUs BCEH MUCHUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX JUIsl PELICHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIECTBOPUTEILHO.

— muddepeHIMpOBaHHBIA 3a4eT — 93TO (opmMa OIEHKH 3HAHWUH, TOJYyYEHHBIX
00y4armuMcs IpU U3YYEHUH JUCIHUIUTUHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX paOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOLIOY, KyIOBIETBOPUTEIBHO», 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 HEBBIIOJIHEHUHU BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
NPOXOXKACHUM TPOMEXKYTOUHOM aTTectaumd B (opme 5K3aMeHa, HE MOXKET IMOJIy4YUTh
aTTECTAllMOHHYIO OLIEHKY BBIIIE "XOpoiIo".

DK3aMeH MOXET MPOXOJIUTh B BUJAE YCTHOTO OIpoca Win TectupoBaHus. OCHOBaHUEM
JUISL TOTTYCKa K MPOMEKYTOUYHOM aTTEeCTAalluU SIBISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIMCs
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PEIICHHWI0 KaK TUIIOBBIX, TaK W HECTaHJApTHBIX TBOPYECKHX 3aJaHuil. JleMoHCTpupyercs
BBICOKHMM YPOBEHb CaMOCTOSITEIbHOCTH, BHICOKAS aJalITUBHOCTD ITPAKTUYECKOI'O HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
NPUMEHSIIOTCS K PEIICHUI0 TUIIOBBIX 3aJaHuil. JleMOHCTpupyeTcsi JOCTAaTOYHBIA YpOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO NMPAKTUYECKOTO HAaBBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOIOBBIN».
Komnerernmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMM. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITENIbHOCTH NMPAKTUYECKOTO HaBbIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUS U HAaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMU OpHEHTHpPaMH IMpPH TMOATOTOBKE K IPOMEXKYTOYHOM aTTecTallud IO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YyTOOBI IMEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl Bce JaOOpaTOpHBIE
pabotel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYEeT BECh 00BEM



paboThl pacnpenessTh paBHOMEPHO MO THSM, OTBEACHHBIM JJIsl TIOATOTOBKH, KOHTPOJIMPOBAThH
Ka)XJIbIii JICHb BBITIOJIHEHHSI Pa0OTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzaumuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIMXCS IO OOpa30BaTeIbHBIM TPOTPAMMaM BBICIIECTO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
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