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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

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

(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

gt
JLT.H., TIpod. i 5 14.06.2023 A.B. Kombsuis1os

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

Orsercrennbiii 32 OIT BO 09.03.03(04)

o)
7011, K.T.H., JIOIL. )@}?ﬁcﬁ”qﬁ —22.06.2023 B.A. l'ananuna
(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ' {(mommucs, mata) (MHUDHATEL, (haMIIIHs)

3amecturens qupekropa nuacrturyra IITU nomeroanueckoii pabore

JIOIL, K.().-M.H. ST 22.06.2023 10.A. HosukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) ¢/ (ibfuce, nara) (MHULHATEL, (haMIIIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara II0 HalpaBJIeHHIO NOAroToBKM / creruansHoctd 09.03.03
«[Ipuxnagnas nH(popmMaTuKay HaIpaBJICHHOCTH «udposast nH(]pacTpyKTypa
o0ecreunBaroOIUX cucTem». Jlucuumimna peanusyercs kapeapoi «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 OTPAHUYEHUIY,;

OIIK-1 «CnocobeH NpUMEHSTh €CTECTBEHHOHAyYHBbIC M OOIICHH)KCHEpPHBIC 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHAIM3a U MOACIHPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAIEHOTO
UCCJIEIOBaHMSI B TPOPECCUOHANBHOMN JEITETbHOCTI.

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

[IperonaBanrie MUCHMIUIMHBI TMPEAYCMAaTpPUBAET ClEAyIoUMe (OpMbI OpraHU3aIMU
y4eOHOTO Mporiecca: JICKIUH, JJabopaTopHbIe pabO0ThI, CAMOCTOsITEIbHAS 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 MOT'YT MCIOIb30BaThCS MPU U3YYCHUU APYTUX TUCLHUIUIMH:
— «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 | @opMmel IpakTUYECKUX | TpPydOEMKOCTh, |MPAaKTUYECKOM |pasierna
/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.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMIUTIPOB B
[udp/ bubnuorpaduyeckas ccpuika 6H6J]140IIZ:K€
URL anpec
(KpOMe SIIEKTPOHHBIX
IK3EMIUTSIPOB)
53 Kypc ¢usuku: yaeOnoe nocodbue / 94
T76 T. U. Tpodumosa. - 21-e uzn.,
crep. - M.: Akagemus, 2015. -
560 c.: puc., Tabm. - (Beiciiee




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

53
C12

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

94

53
Cl12

Kypc o0mieit dusuku: yueobnoe
nocodue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CIIO6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no ¢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
C12

Kypc ob6eit ¢pusuku: yuedHOe
nocobwue: B 3 1. / U. B. CaBenbes.
- 9-e w31, crep. - CII6.: JIansp. -
(Knaccuueckas yueOHast
nutepatypa no usuke) (Jlyurmme
Kiaccuueckue yuyeonukn). T. 2:
DNEeKTPUYECTBO U MaTHETHU3M.
Bonnel. Onrtuka. - 2007. - 496 c.:
puc., Tadu. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc obmieit husuku: yueOnoe
noco6ue: B 3 1./ U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlans. -
(Kiaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢u3uka. duznka TBEPAOro Teja.
®du3uKa aTOMHOTO fA1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexannka: OCHOBHbBIE 3aKOHBI:
yaebnoe nocodue / U. E. Upomos.
- 7-e w3n. - M.: Jlaboparopust

121




bazoBrix 3uanuii, 2005. - 311 c.:
rpad., Tabmn. - ISBN 5-94774-196-
2

534
n83

BoiHOBBIE IpoLIECCHI.
OcHOBHBIE 3aKOHBI: YI€OHOE
noco6ue / U. E. Uponos. - 2-¢
u31., not. - M.: JlabopaTtopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
N83

®du3uKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

OnexrpoMarieTu3m: OCHOBHBIE
3aKoHBL: yuebHnoe nocodue / 1. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmatiur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
n83

KBanroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebHnoe nocodue / 1. E.
Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
MonexynspHas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yae6Hoe nocodue: B 3
tomax / . B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlanb, [6. r.]. - Tom 3: KBanToBas
onrtuka. AToMHas (u3MKa.
®usuka TBepAOro rena. Pusuka
aTOMHOTO Si/Ipa U 3JIEMEHTAPHBIX
gactull - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

Kypc o6mieit dusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHUK




it 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
Cnupus. - Mocksa:
WzparensctBo FOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490 Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITHKA, KBAHTOBAs (PH3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CiupuH. - 2-e uza. -Mocksa:
N3patensctBo FOpaiit, 2019. -

441 c.
https://znanium.com/catalog/ Cuyxums, [1. B. O6mmuii kypc
product/470189 busuku: YuebHoe mocodue s

BYy30B: B 5 Tomax Towm 1:
Mexanuka / Cusyxusn 1.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIIAT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/470190 ¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 2:
TepmMoauHaMUKa U MOJIEKYJIIpHAst
¢uszuka / Cusyxun J1.B., - 6-¢
u31., crep. - Mocksa:
OU3BMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ CuByxus, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
OnektpuuectBo / CuByxun J1.B., -
6-e u31., crep. - Mockasa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214 CazoHoB, A. b. flnepnas ¢puzuka
: yuebHOe nmocobue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u

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

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEICKOMMYHHUKAMOHHOW cetn «/HTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JWCIHTUINHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y crexu

¢u3nuecknx Hayk», U3NYECKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

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

https://openedu.ru/ Oo6pazoBarenbHas maaTdopma «OTKPBITOE
o0paszoBaHHE»

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr mporpaMMHOro OOECIEYEHHsI, HCIOJb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca MO JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rnpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MpOIiecca M0 AUCIUIIIHHE

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

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uiel2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 YyeOHast ayTuTOpHs AJIs 3aHATUN JTEKIIMOHHOTO THIIA, 196135, r. Cankr-
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA, ITeTepOypr, yi.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, 1. 15,




KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

ayautopus Ne31-046

VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUHN, 3aHATHIA
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIlU/, TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
U3MepeHuil (3EeKTPOHHBIN 3aB0J] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

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

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye JJIs IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOEb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius minockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE

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




obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BojH, 4./ [udpaknronnas pemieTka,
5.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

VYueOHas ayIuToOpus Ui NPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIy’Kallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnamgucy, . Mocksa); nabopatopasie crensl M-AUT-110,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBA)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-05.

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabOpaTOpHOE
obopymoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«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
«YuebHas TeXHUKA», T. MOCKBA)).

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

10. OueHouHble cpeACcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN

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

Bua npomexyTouHOM aTTecTraiuu

[TepedyeHb OIICHOUHBIX CPEICTB

DK3aMeH

Cnucok BONpoOCOB K SK3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amauu;

TecTEl.

HuddepernrpoBanHbIii 3a4éT

Cnucok BOIPOCOB;
TecTsrl;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB

OLICHKM  YPOBHS

c(OpMUPOBAHHOCTH  (OCBOCHUS)

KOMIIETEHIIMH O0y4JaloUMMUCs MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA




100-0amnpHas  1uKana

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUIA

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapaxrepucTuka chopMHUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaracr;

— ONMMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHUTEIBHOH IJUTEPaTypBhI,

«OTIINYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABJICHUS;
— yMeJio 000CHOBBIBAET U apTryMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.
— o0yyJaromuiicss TBEPI0 YCBOWII MPOTPaAaMMHBIA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OINWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
«3AuTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;
— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTOHO — UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMEeHTHPYET HAyYHBIC MTOJI0KECHHUS,
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIENMAIM3UPOBAHHBIX OHSITHUM.
— oOyyaroluiicss He YCBOWJI 3HAYUTENIbHONM 4YacTH MPOrpaMMHOTO
MaTtepuana;
— IOMyCKAaeT  CYIIECTBCHHbIE  OMMOKA W  HETOYHOCTH  IPHU
«HEYJIOBIIETBOPUTEIIBHO ]
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUN;
«HE 3aYTCHO

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHUS,
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

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

Tabmuna 15 — Bonpocs! (3agauun) 1 9K3aMeHa

No ni/mt [Tepedenn BOMpOCOB (3a71a4) T IK3aMEeHA Kon
WHMKATOpa
1 Uro n3yyaer KuHeMaTHka’? OIIK-1.3.1
2 Uto Takoe MarepualibHas TOYKA? YK-2.3.1
3 Teno nBUXKETCS U3 COCTOSIHUSA MTOKOSI C TAHT€HUMAIbHBIM YCKOPEHUEM YK-2.V.3
ar =4 M/c> ¥ HOPMAILHBEIM YCKOPEHHEM a, = 3 m/c’. Haiiure
BEJIMUMHY MOJIHOTO YCKOPEHUS Tena a.
4 Uro Takoe abCOIMIOTHO TBEPOE TENO? OIIK-1.3.1
5 [Ipoananu3upyiTe OTINYHNS CACAYIOMUX (HUIUIECKUX MOJICTICH: YK-2.B.2
abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure




pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MarepuasibHON Touku 1 ATT.

6 HaiiguTe cBsI3p MEXly TMHEHHON U YIIIOBOM CKOPOCTHIO VK-2.V.3
MaTepUAIbHON TOYKH.
7 IIpoananusupyire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110 VK-2.B.2
M3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh
MPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00CHyiTe TpUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX JIJISl PELICHUS 3a1a4u.
8 Cdopmynupyiite nepssiii 3akoH HproToHa. OIIK-1.3.1
9 Kak, cornmacno Bropomy 3akoHy Herotona, 3aBucut yckopenue tena ot | OIIK-1.3.1
€ro macchl?
10 KameHb Jie:)xuT Ha AHE COCya, MOTHOCTHIO MOrpykEHHBIN B Boay. Kak | OIIK-1.B.1
M3MEHHUTCS CUJIa JaBJICHUs KaMHsI Ha JTHO, €CJIM CBEPXY HaJIHUTh
KEepOCHH (KepOCHH HE cMemuBaeTcs ¢ Bogoi)? OOocHyHTe CBOIA
OTBeET.
11 [IpuBeaute npumep, WIIOCTPUPYIOINN AEMCTBUE TPETHETO 3aKOHA VK-2.V.3
Hprorona.
12 HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GpopMy OIIK-1.3.1
TPACKTOPHUH IJIAHET.
13 OneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOT'O TSTOTEHHS OT MacChl OIIK-1.B.1
B3aUMOJICHCTBYIOIINX TEJ M pacCTOSHUS MEX Ty HUMU. OOOCHYHTE,
KaK U3MEHHUTCS CHUJIa B3AUMHOTO TSATOTEHUS JBYX TEJl, €CIIU Maccy
OJIHOTO M3 TEJl yBEJIMYUTh BJIBOE, a PACCTOSIHUE MEXKY TEIaAMH —
YMEHBILIUTH B JBa pasza.
14 Kakas ¢u3nyeckast BeMunHa Ha3bIBACTCS UMITYJIBCOM Tena? OIIK-1.3.1
15 ChopmynupyiiTe, Ipu KaKUX YCIOBUSX BBITTOJHIETCS 3aKOH YVK-2.3.1
COXpaHEHUsI UMITYIIbCA.
16 Kakast ¢pusnyeckast BenmurnHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-1.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOTO 3aKOHA IMHAMUKH IS mocTynarensHoro | YK-2.B.2
Y BpALLATENIbHOTO ABMKEHUA. Haliniure B3aMMOCBA3H MEXAY ITUMU
3aKOHAMH.
18 ChopmynupyiTe 3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCA. OIIK-1.3.1
19 Kakas ¢usnyeckast BenumurnHa Ha3bIBaeTCs paboToi? OIIK-1.3.1
20 YT0 TaKkoe MOIIHOCTE? OIIK-1.3.1
21 Kaxkoii kopabJb ABMKETCS MEIJICHHEE — HArPY)KCHHBIN HITH OIIK-1.B.1
HEHarpy>K€HHbIH — IPU OAMHAKOBON MOIIIHOCTH JBUTATENS?
OO0GocHyliTe CBOW OTBET.
22 OOBscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 VK-2.V.3
OKPY>KHOCTH HE IPOU3BOIUT PaOOTHI.
23 Uccnenyiite paboTy Critbl, ecii 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.
OO6ocHyiiTe MPUMEHEHNE 3aKOHOB, UCTIOIb3YEMbIX ISl pEIICHUS
3aJlauH.
24 B uem cocTout paszinuue Mexay KOHCEpBATUBHBIMU U VYK-2.B.2
HEKOHCEPBATHBHBIMU CHJIaMU?
25 UYro Takoe noTeHuManpHas 3Heprua? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1
26 Chopmynupyiite 3aK0OH COXpaHEHUSI MEXaHUUYECKOW IHEPTUH. YK-2.3.1

[TpuBenuTe mpuMep BBHIMOJIHEHUS 3aKOHA COXPAHEHUS SHEPTUH.




27

Jan ToHKUH cTepykeHb Maccor m = 120 T u nimunoi / = 50 cM,
CITOCOOHBIN BpaIIaThCsi OTHOCUTEIHLHO OCH, TPOXOJISIICH Yepe3 ero
cepeauny. Paccunraiite ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOM OCH.

YK-2.V.3

28

[TokaxxuTe Ha MpUMepe TOHKOTO CTep:kHs HOM 20 cM 1 maccoi 30
I, Kak nnpuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
MHEPLHN TEJI IIPU NIEPEHOCE OCU BPAILLIEHUS C CEPEIUHBI CTEPXKHS HA
OJIMH U3 €ro KOHIIOB.

VK-2.B.2

29

UeMy paBeH MOMEHT MMITyJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-1.3.1

30

Kak BbIuncisieTcst KWHETH4eCcKas SHEprus BpalleHus abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOHN 151 KHHETUUYECKOM SHEPTHH
NOCTYNATEIbHOTO IBUKEHUS.

VK-2.B.2

31

ChopmynupyiiTe ABa OCTYJIaTa TEOPUU OTHOCUTEITLHOCTH
OWHIITEHHA.

OIIK-1.3.1

32

CnpaBemniiBa i B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)
KJaccuueckasi popMyra i KHHETHIeCKo# sHepruu E = mv*/2? Ecim
HET, TO KaK PaCCUUTHIBACTCS] KWHETUYECKAsI SHEPIUs TeJia COrJIaCHO
CTO?

VK-2.B.2

33

Omnpenenure, Kak USMEHUTCSI IEPUO]] KOJIEOaHHH MPYKUHHOTO
MasiTHUKA IpHU YBCIMYCHUHN €TI0 MACCHI B 2 pasa, a JKECTKOCTU
MPY>KUHBI — B 8 pa3.

YK-2.V.3

34

CnenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJeT U3MEHATHCS X0
MasITHUKOBBIX 4aCOB IPU HACTYIJIEHUH JIETHUX KapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJIU Yachl YCTAHOBJIECHBI
B HEYTEIUICHHOM IIOMEILEHUH (CTEPKEHb MAasTHUKA METAJIMYECKUN)?
AprymeHTupyiTe cBOI OTBET.

OIIK-1.B.1

35

Kak cBsi3aHa sHEprUs rapMOHHYECKUX KOJIEOAHUH C MX aMIUTUTYAON?

VK-2.V.3

36

Yr0 HaA3BIBAETCS BOJIHOM?

OIIK-1.3.1

37

OObsicHUTE PA3NUYUE MEXKTY MPOJOIBLHBIMU U MOTIEPEYHBIMU
MEXaHUYECKUMHU BOJIHAMHU.

YK-2.V.3

38

3anumuTe ypaBHEHUE OCTyIeil BOIHBI.

OIIK-1.3.1

39

Yemy paBHa cpenHss 00beMHas TUIOTHOCTh SHEPTHH BOJIHBI?

YK-2.3.1

40

HcTOYHMK 3BYKa U PUEMHHUK JIBHKYTCS APYT OTHOCUTEIBHO JApyra co
CKOPOCTSMU Vycim M Upyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie
paBHa 340 M/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEIACITUTE
OTHOCHUTEIIFHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
HcTouHMK U MPUEMHUK JABHXKYTCSI HABCTPEUY JIPYT APYTY: Vyen = 40
M/, Uy, = 60 M/c.

VYK-2.B.2

41

Cdhopmynupyiite npunimn [ roifrenca.

OIIK-1.3.1

42

UYro Ha3wiBaeTcs uHTEpPEepeHImeit BoaH?

OIIK-1.3.1

43

Urto Ha3bIiBaeTcs cTosiueld BoaHoM? [IpuBeaute npumMep crosiueit
BOJIHBI.

VK-2.V.3

44

Uto n3yvaeT neKTpocTaTuKa’?

OIIK-1.3.1

45

Jaiite onpenenaeHUe TOYEYHOTO 3apsija.

VK-2.3.1

46

Kak n3MeHuTcs cuiia B3auMoJeHCTBUS ABYX IEKTPOHOB, €CIIN
paccTosiHie MeXAy HUMH yBeTUUuTh B 3 pa3za? OOocHyiite Bar
OTBET.

YK-2.V.3

47

[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE

VK-2.B.2




T0JIe MPOTOHA B aTOME BOJIOPO/IA TIPH TIOJTHOM 000pOTE DIIEKTPOHA
BOKPYT HETO.

48 Kak B3aniMHO OpHEHTHUPOBAHbI CUJIOBBIE JIMHUHU U SKBUNOTeHIManbHble | OITK-1.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBACTCS ANEKTPUUECKUM JTUMOJIEM? OIIK-1.3.1
50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? VYK-2.3.1
51 OO0BsicHUTE PA3IUINE MEXKY TIOJSIPHBIMHU M HETIOJSPHBIMHU VK-2.V.3
JUAICKTPUKAMH.
52 OrneHnre, Kakoil eMKOCTBIO OyayT 00J1a71aTh METATUTMYECKIE OIIK-1.B.1
MITACTHHEI TIomapio 0.2 M%, KOTOPBIE Pa3AeNeHb! c10eM mapaduHa (e
=2.5) Tonmuuoi 0.5 cm?
53 Cnemnaiite BbIBOJ, KAK U3MEHUTCS AJIEKTPOEMKOCTD IIJIOCKOTO OIIK-1.B.1
KOHJIEHCATOPa C KBAJAPATHBIMU IJIACTUHAMHU, €CJIA U3 3TUX IIJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
54 OuenuTte cuTyanuio: 1Ba KOHJAEHcaTopa oAMHaKkoBoi emkocTt 200 OIIK-1.B.1
MK®D coenuHeHbl napauienbHo. Kak u3MeHuTcs ux ol1iasi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE€0BATEIbHOE?
55 [Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaAXOJUTHCS Ha VK-2.B.2
oOKITaJKax KOHJIEHCATOPA, YTOOBI TP PA3HOCTH MOTCHIIMAIOB MEKIY
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
56 JlaiiTe onpeneneHne 3JIEKTPUYECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma IJ1s y4acTKa IeMH. OIIK-1.3.1
58 Kax n3aMeHuTCs cCOnpoTuBieHNE IPOBOJA, €CIIH €ro JuInHa yBenunuutes | YK-2.V.3
B 4 paza, a tuaMeTp — yBeIuduTcs B 2 paza? OOOCHYITE CBOI OTBET.
59 Paccunraiite MOIIHOCTD, BBIAEIAEMYIO Ha conpoTuBieHuy 3 kKOm npu | YK-2.B.2
MPOTEKAHUU Yepe3 HETro Toka cuiiot 60 MA?
Bormpocsr (3amaun) nnst 3adera / qud . 3auera npeacTaBieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adyera
Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud¢. 3agera Kon
WHANKATOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pa3om ompezensercst HanmpaplieHHe cuiibl Ammepa? YK-2.3.1
4 Paccunraiite, yeMy paBHa BeJIMYMHA MAarHUTHOTO MOJIS B LIEHTPE VK-2.V.3
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHUTHYI0 UHAYKLIHIO HA OCH JUIMHHOI'O COJIEHOU/A, VK-2.V.3
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
CEpJIEUHUK C MpoHuIaeMocTrio | = 100, ecnu o HEMY IPOXOAUT TOK
cuioi 2 A.
6 PaccuuTaiite INIOTHOCTH HAMOTKHU TOPOUIa, HEOOXOAMMYIO, YTOOBI VYK-2.B.2
MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €70 OCH
umeno Benuuuny 1 mTi.
7 O1ieHUTE CUTYaALMIO: B MArHUTHOE TOJI€ ¢ OAMHAKOBBIMU cKopocTamu | OIIK-1.B.1

BJICTAIOT IIPOTOH U IEKTPOH. ByyT 11 OTIIMYATECSA UX TPACKTOPUH, U
€CJIM J1a, TO KaKiuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.




8 Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIU OHa, VK-2.B.2
JBUTASICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T1oJie ¢ uHAyKiuen 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.
9 B dem cocTouT siBiIeHHE 3JIEKTPOMAarHUTHOW UHAYKIUN? OIIK-1.3.1
10 [Ipoananuzupyiite Bennuuny 2J1C, BOZHUKAIOINIYIO B KOJiblle, KoTopoe | YK-2.V.3
BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIblo PaguycoM
10 cm HaxoxuTCs B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT
3anuiuTe B MB.
11 [aiite onpenencHus JuaMarHeTUKaM U ITapaMarHEeTUKAM. OIIK-1.3.1
12 Kaxkue BemecTBa Ha3bpIBatoTCs peppoMarHeTuKamMu? 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's ¢ Tokom cwmtoit 0.2 A. OtBeT naiite B MJx.
15 UTo Ha3bIBAECTCS 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 paznudaroTcs CKOPOCTH CBETA B
JAHHBIX cpenax?
19 OlLieHUTE CUTYALIMIO: JIy4 CBETA MMAIA€T HA TPAHUILY pa3eia ABYX OIIK-1.B.1
BenlecTs oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXXHO 11, 4TOOBI OTpa)KEHHBIN M TPETOMJICHHBIN JTy4d
OBLIH TMepIeHAUKYISpHEI IpyT npyry? Ecnu na, onpenenure
MoKa3areib MPEJIOMIICHUS BTOPOH Cpebl.
20 Uro Ha3bIBaloT HHTEp(hEepeHIuei ceera’? OIIK-1.3.1
21 Onummure, B YeM pa3inune MEXIY FT€OMETPUUECKON U ONITUYECKOM VK-2.V.3
Pa3HOCTBIO X014 CBETOBBIX JIyYEH.
22 [Ipennoxute TeOpeTHIECKOE 00OCHOBAHNE HATUYHS PaTy>KHON OIIK-1.B.1
OKpPACKH Y TOHKHX IUIEHOK (pa3jInTOe Ha IOBEPXHOCTH BOJIbI MACJIO,
MBUIbHBIE MTY3bIPH U T.I1.).
23 Uro Takoe nucnepceus cBeta Kak sapieHue? Ilpusenure npuMepsl YK-2.3.1
HAOIIOICHUS] TUCTICPCHH.
24 [Tpoananu3upyirte, Kakoi HAMOOBIINI MOPSAIOK CIIEKTPA MOYKHO YK-2.B.2
HaOJIr0/1aTh Ha TU(PPAKIMOHHON peleTke, eciu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00JyJaroT CBETOM C JITTUHOM BOJIHBI S00
HM?
25 Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OIIK-1.3.1
Ha0JIr0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?
26 [1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO VK-2.V.3
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanuzatopa. Bo ckoibko pa3 yMEHbBIIUTCSI HHTEHCUBHOCTh CBETa B
YKa3aHHOM citydae?
27 Yrto Takoe abCOIIOTHO YEPHOE TEI0? OIIK-1.3.1
28 Bo cKOIBKO pa3 U3MEHUTCS ITOTOK YHEPTUU OT HUTU HAKAJIUBAHUS VK-2.¥.3




JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET,
ormpasichk Ha 3akoH Ctedana-bonbpiimana.

29

Pacnionoxure ciaemyromme CreKTpaabHbIE KJIACCHI 3BE3/1 B MOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS aOCOTIOTHO YEPHOTO TeJa.
OOBSICHUTE TTOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

VK-2.B.2

30

Yro HaswiBaeTcst BHEMTHUM (HoTOdPdekToM?

OIIK-1.3.1

31

MoKeT a1 BUIUMOE H3JIy4eHHE BbI3BaTh (POTOA(PGEKT B IIIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 :B? O0ocHyiite cBoi
OTBET.

OIIK-1.B.1

32

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4YCHHUSI.

OIIK-1.3.1

33

OO0BsicHUTe, KaK 3HEprus (JOTOHA CBSI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

YK-2.3.1

34

®DoToH ¢ HON BOJHBI A = 97,04 iM paccesics Ha HENOIBIKHOM
anekTpoHe nox yriaom 6 = 90°. IIpeanoxure criocod onpenencHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM PAaCCCIHNH. Paccunraiite ero BCJIMYMHY B YKa3aHHOM
ciaydae. KoMnToHOBCKast JyiiHA BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

35

OnuiuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax MOJeId ToMCOHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.3.1

36

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSIHUU. Kakoil JJIMHBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OO0CHYHTE Balll
OTBET, MCTOJIb3Ys MOCTYJIATH bopa.

VK-2.B.2

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 YACTHIL.

OIIK-1.3.1

39

Byner i nposiBIATE BOJTHOBBIE CBOMCTBA (hyTOONBHBIN MY MTPH
MOMNaJlaHuK 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 (yHKIIUN?

OIIK-1.3.1

41

B ueMm oTimmume CTAllUOHAPHOT'O U HCCTALITMOHAPHOT'O YPAaBHCHUA
[Ipénunrepa?

OIIK-1.3.1

42

OrneHuTe 1O 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 HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
ymcioMm n = [. [TokaxuTte, Kak OrpeneanuTb KOOPAUHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MUKPOUYACTHUILY MAaKCUMAJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

44

CpaBHuTe vHy BOJHBI e bpoins qis mapuka maccoit m,, = 0,2 u
s 2
POTOHA Maccoii m, = 1.67*10™, UMEIONMX 0IMHAKOBBIE CKOPOCTH V.

YK-2.V.3

45

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

VK-2.B.2




46 [TocuuTaiite, CKOIBKO 3JIEKTPOHOB MOXKET HAXOJAUTHCS B OCHOBHOM VK-2.V.3
COCTOsIHUU B aTOMC.

47 [TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM VK-2.V.3
3aroJTHeHa BHEUTHSS 2p-0007109Ka. ATOM KaKoTo BEIIECTBA HMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

48 Kakum MokeT OBbITh CIIMH YacCTHII, KOTOPbIE OMUCHIBAIOTCS OIIK-1.3.1
craructuko Gepmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

49 OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUs COCTOSTHUN YK-2.3.1
KBAaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM.

50 [Ipennoxute TeopeTudecKoe 0O00CHOBAHHE, KAK H3MEHUTCS OIIK-1.B.1

MIPOBOJIMMOCTh KPEMHHEBOTO 00pa3iia, eCIi B HETO BHEIPUTH
HeOOJIbIIIOE KOJTMYECTBO UHANEBON puMecH? BaleHTHOCTh KpeMHUs
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

51 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO U3JIYy4E€HHUS. VK-2.B.2
52 OnumyTe TpUHITUI PabOTHI Ja3epa 1Mo TPEXyPOBHEBOW CXEME. OIIK-1.3.1
53 Jlazep paboTaeTt o TPeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO VK-2.V.3

coctosiaus E; = -8 3B, sHEeprus Bo30yXACHHOTO COCTOSHUA £, = -5
9B, sHeprust MetacTabuIbHOTO cocTostHUs E3= -5.2 3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOMCXOIUT padoduee N3IydcHHeE.

54 UeMy paBHa MOJISIpHAS TEIJIOEMKOCTh TBEPJOTO Te€JIa, COTJIACHO OIIK-1.3.1
KJIacCUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

55 OO0BsicHUTE, KaK KBAaHTOBAsI TEOPHS TEIJIOEMKOCTH TBEPIOTO Teja VK-2.V.3
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

56 Kaxkas gactuia HaszpiBaercs pononom? KakuM KBaHTOBBIM OIIK-1.3.1

pacnpeeIeHueM ONMMUCHIBAIOTCS (DOHOHBI?

[lepeyenp TeMm [Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

No 1/t [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBIITOTHEHHS
B KypCOBO# paboThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel s mpoBeleHUS TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTHPOBAHHUS
npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHBIil TepeYeHb BOMPOCOB JIJ1s1 TECTOB
WHINKATOpa

Cemectp 1

1 Kaxkas Oynmet TpaekTopus y YaCTHIIbI, IBIKYIICHCS paBHOMEPHO C VK-2.V.3
MOCTOAHHBIM IO BCJIIMYHNHC YCKOPCHUCM.

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [TapaGona

4) OKpy>XHOCTh

2 Omnpenenure, Kakas U3 MPEACTABICHHBIX (PU3MUECKUX BEIUYHH UMEET OIIK-1.3.1
€AMHUIlY U3MEPEHUS, COBMAIAIOIIYIO C €AUHULIEN N3MEPEHUS CUIIBI.

1) Wmnynsc




2) Yckopenue
3) Bec
4) VYraosas cKOpoCTb

Urto nmpoun3oita€T mocsue abCcomoTHO HEYNPYTOTO yaapa YacTHI] MacCaMu
m; = 4m; u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m; ABUTAJIACh BIPABO, & YACTHIIA C MACCOU M, - HABCTPEUY YaCTHIIE C
Maccou m;.

1) Yactuus! OyayT IBUTATHCS BIPABO

2) Enunas yactuna OyaeT ABUTaThCs BIEBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuirel OyayT IBUTATHCS B MPOTUBOIOJIOKHEBIE CTOPOHBI

OIIK-1.B.1

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Yemy paBHa cyMMa BHYTPEHHUX CHUJI, JEHCTBYIOLIUX MEXIY TeIaMu
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hymo

3) H3MmeHeHuIo UMITYIbCa CUCTEMBI
4) YCcKOpeHHIO EHTPa MacC CUCTEMBbI

VK-2.B.2

YTo npou3oinaeT ¢ MOMEHTOM MHEPLMH CBUHIIOBOIO LIMJIMHAPA
OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 NT€OMETPUIECKON OCBIO
CUMMETpPHH, €CIH HWIMHAP CILUIIOUIUTD B IUCK?

1) He usmenurcs

2) YBenuuutcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBAYKCHHUS.

1) M=J*o»

2) e=M/]

3) M=L*»’

4) L =r*p*sina

OIIK-1.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoit m u
panuyca r

1) J=m*"/12
2)J = m*’/2
3)J = m*?/3
4HJ=m #p

VK-2.3.1

Bri6epuTte ¢pa3zy, COOTBETCTBYIONTYIO TTEpBOMY 3akoH HproTOHa:
«IIepBbiii 3ak0oH Hpr0TOHA yTBEpKIAET. .. »

1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CyiecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) daxT cymecTBOBaHUS HEMHEPIUATHHBIX CHCTEM OTCUETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIBHOCTH [ anmumes

OIIK-1.3.1




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

) 12 mi?
2) 3wk’
3) 7w/’
4) 9w/’

YK-2.V.3

10

Bribepure Gpopmyity, onpeaensionyo BeIMIuny (Ha3oBoii ckopocTu
BOJTHBI

1) v=o0%
2) v=k*v
3) v=k*A
4) v=0/k

VK-2.3.1

11

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

1) 3aBucuT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlpomoprmoHanbHa TPUPAIICHUIO KHHETHIECKON SHEPTUU
3) Pasna nymo

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

12

Kaxkasg u3 NEPCUUCIICHHBIX (I)I/I3I/I‘I€CKI/IX BCJIIMYMH UMCCT pasMCPHOCTb
(xr-M)/c*?

1) MowmeHT cuibl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

OIIK-1.3.1

13

Korna TanrenuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpEHHUE OCTOSTHHO, TO TaKOE IBU’KEHUE HA3bIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHHBIM
4) PaBHOMEpPHO BpaIIarOIIIMCS

VYK-2.3.1

14

Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOXKCHUH, €CJIN 3aBUCUMOCTDb HpOfIl[GHHOI‘O TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 152+ £?

1) YOsiBacT

2) IIpoxomuT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaéTrcs MOCTOSHHBIM

VK-2.B.2

15

Kak BpIuncCiIsIeTCI MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

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

VYK-2.3.1




4) J= m*r?

16

Kak cooTHOCATCS MOMEHTBI HHEPLIMM AUCKA J;
U IWINHAPA J;;, KOTOpbIE UMEIOT PABHBIE MAcChl U pauyChl?

1) Ju=1la
2) I> T,
3) I,>2%],
4y 1> 12

YK-2.V.3

17

Haiigue oTHOIIEHHE TPOU3BEACHHBIX paboT (A/A,), eciu ABa TUCKa ¢
paBHBIMU MaccaMu H paguycamu R u R, (R = 2R;) packpyuuBatot u3
COCTOSIHHSI TIOKOSI JTO OJTMHAKOBBIX YIJIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

VYK-2.B.2

18

Kaxoit yuéHnslii co3ai crienuanbHyto Teopuro oTHocuTensbHocTH (CTO)?

1) Tanunei
2) DWHIITEHH
3) Jlopenn
4) bop

VYK-2.3.1

19

Bribepure ypaBHeHHUE, ONHMCHIBAIOINIEE TAPMOHUYECKIE KOTEOaHMs.

1) x=0,1tg(2t*+/6)
2) x=0,1cos(2t+m/6)
3) x = 5ctg(8t*+m/2)
4) x = 0,05arctg(2t™)

OIIK-1.3.1

20

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAOLIEH
BBIHY)KJICHHbIE KoJie0aHus, OyeT HaOI01aThCsl pe30HaHC (Mg —
coOCTBEHHAs 4aCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>>wm
2) ®>wmo
3) o= w
4) o <<wm

OIIK-1.3.1

21

Bri6epute, kakast puznueckasi BETMUMHA U3MEHSETCS 10| BO3ICHCTBHEM
CWJIBI Ha TEJIO COTJIACHO BTOpOMY 3akOoHY HbloTOHA.

1) MounspHaas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

22

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

1) 3amknyTOM
2) HesamknyToii, rie cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

OIIK-1.3.1




4) HeszamknyToit

23 | VkaxuTte, paboTa Kakoil U3 MepeyrCIEHHBIX CHJI PaBHA HYIIIO MIPU YK-2.3.1
3aMKHYTOH TPaeKTOpUU JIBHKCHUS Tela.
1) Bsi3koro TpeHus
2) Cunbl TpeHUS KaueHUs
3) Tsarorenus
4) Cwibl TpEHHS CKOJIBKCHHS
24 | YUemy paBHa BeITMYMHA YCKOPEHUS CBOOOIHOTO MaICHUS g Ha BBICOTE VK-2.V.3
HaJl MOBEPXHOCThIO 3eMJIH, paBHOU panunycy 3emiun? Bennuuny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.
1) 3.94 m/c?
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?
25 | IlpoananusupyiiTe, Kak U3MEHUTCS IEPUOJT KOJIeOaHU I YK-2.V.3
MaTEeMaTHYeCKOT0 MasiTHUKA, €CIIU JJTUHY €ro M0JIBeca YBEIUIHUTh B 9
pas, a Maccy rpysa — yBeJIM4MTh B 4 paza.
1) VYBenuuurcs B 3 paza
2) VYBenuuutcd B 4 paza
3) YmenbwuTcs B 2 pasza
4) VYwmenblinTcs B 4 paza
26 | OueHuTe 3IEKTPOEMKOCTh IIIOCKOT0 BO3YIIHOTO KOHIeHcaTopa, ecinn | OIIK-1.B.1
paccTosiHue MEXAy ero oOKJIaJAKaMH yBEIHUUTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaMHU 3aJIMTh AUCTHJUTMPOBAHHON BOOM (€ = 81).
1) VYmenbuutes B 4 pa3
2) VYBenuuutcd B 4 paza
3) VYBenuuutcsa B 9 pas
4) VYBenuuutcs B 12 pa3
27 | Ha3zoBute BemiecTBa, KOTOPbIC TPH OOBIYHBIX YCI0BUAX npakTuiecku He | OINK-1.3.1
MIPOBOJST JEKTPUUECKUN TOK.
1) IIpoBonHuKH
2) TlomynmpoBogHUKH
3) Ilnatmna
4) JIudIeKTpUuKu
28 | Kak HampaBiieHbl CUJIOBBIE JTMHUM HAIIPSHKEHHOCTH VYK-2.3.1
AJIEKTPOCTATUYECKOTO MOJISA, CO3JaHHOTO TOUEYHBIM OTPUIATEIHHBIM
3apsaom?
1) 3akpyduBaroTCs BOKpYT 3apsa
2) Kzapany
3) 3axpyduBaIOTCs BOKPYT 3apsija [0 YaCOBOW CTpEJIKe
4) 3akpy4MBaIOTCs BOKPYT 3apsi/ia MPOTUB YaCOBOM CTPENKU
29 | Moxer 1 yacTulla UMETh 3apsijl, BeIMYMHA KOTOporo B 1.5 paza OIIK-1.3.1




OoJIbIIIE IIEMEHTApHOTO 3apsiia?

1) Moxer

2) Her, He MoxeT

3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IOJIOKUTEIbHBIN

30

Yemy paBeH MOTEHIMAT 3JIEKTPUUECKOTO 10JIsA?

1) IloTeHIMambHOM HEPTUS CAMHUIHOTO MOJOKUTEIBLHOTO 3aps/ia Uil
OTHOIIIEHUIO MMOTEHIINALHOM YHEPTUU K 3apsy

2) Pabote cwt mmosst o mepeMenieHUI0 eIUHUYHOTO TIOJIOKHUTEIHBHOTO
3apsJia U3 TaHHOW TOYKH T0JIsI B 0ECKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, IOMENICHHbBIN B TaHHYIO TOUKY TOJIS

4) KuneTn4eckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

OIIK-1.3.1

31

Hammumure dopmyny 3akona Oma B nuddepeHimansHoi popme.

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

OIIK-1.3.1

32

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKH IEKTPOCTATUYECKOTO TTOJIS.

1) Ilorenmuan

2) HampspkeHHOCTB
3) Hunyxnus

4) 3apsn

OIIK-1.3.1

33

Onenure, Kak UI3MEHUTCS CUJIa 3JIEKTPOCTATHUECKOTO B3aUMOJICHCTBHS
JIBYX TOYEUHBIX 3apsJI0B, €CJIM OJMH U3 HUX YMEHBIINUTH B 4 paza, a
paccTosiHue MeXy HUIMU YMEHBIIUTH B 2 pasa.

1) Ymenbmutcs B 8 pa3
2) YMeHpmutcs B 2 paza
3) Ymenbumutcs B 16 pa3
4) He usmenurcs

OIIK-1.B.1

34

Onenure, KaKk 3aBUCUT JIEKTPUUECKAs] IPOBOJUMOCTD ITPOBOAHHUKA OT
IIPUJIOKEHHON K HEMY Pa3HOCTH IIOTEHIIMAJIOB.

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

VK-2.B.2

35

VYkaxxute QU3NYECKyI0 BEIUUUHY, KOTOPAst UMEET Ty e eTUHUILY
U3MEpEeHUs, UTO U HAIPsLKEHUE.

1) HampsoxkeHHOCTH
2) IIpoBoammocTh

VK-2.3.1




3) 24C
4) ConpoTHuBieHNE

Cemectp 2

36

Kak Ha3pIBaeTcst BEIMYMHA HANIPSDKEHHOCTH TTOJISL, €CITH
HaMarHU4eHHOCTh (heppoMarHeTuka o0paiaercs B HyJIb U
HaMpPsPKCHHOCTD IMOJIA HAITPpAaBJICHA IPOTHUBOITIOJIOXKHO IT1OJIHO,
BBI3BABIHICMY HaMarHu4yuBaHue?

1) T'mcrepesncom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIIOMN

OIIK-1.3.1

37

Omnenure, Mo KaKo¥ TpaeKTOpUU OyAET ABUTATHCS B MATHUTHOM TI0JIE
YaCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JINHUM MarHUTHOU
UHIYKIUU?

1) OxkpyXHOCTBH
2) Ilpsmas
3) Osanownn
4) Dnmurnc

YK-2.V.3

38

B kakux CAUHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) A/M
2) B/™m
3) Kn
4) Tn

VK-2.3.1

39

VY cTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

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

A) Merat 1)>10"-101°

b) [MonympoBoaHUK 2) 107" -10°

B) JIMDIIeKTPUK 3) 10* - 10°

OIIK-1.3.1

40

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

) a>>¢
2) a>0
3) a=9
4) a<o

OIIK-1.3.1

41

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeIb IPEIOMIICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTHIO € = 16 1 MarHUTHOM
MPOHHUIIAEMOCTHIO [ = 1.

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

4) 1/16

VYK-2.B.2




42 | YkaxuTe gBICHHE, KOTOpOEe UMEHYeTCsI nuHTep(hepeHueii BoiH? VYK-2.3.1
1) Orubanue BOJTHAMH MPEHSATCTBHMA
2) HanoxxeHue Apyr HA Apyra BOJH, HAYIIUX OT KOTEPEHTHBIX
HMCTOYHUKOB
3) OTkJIOHEHHUE BOJH OT MePBOHAYATIHLHOTO HAIIPABJICHUS
pacnpoCcTpaHEHUs IpU NEPEXO0JIE U3 OJHOM CpPENbI B IPYTYIO
4) 3aBUCHUMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI
43 | IIpoananu3upyiiTe, KaKUM JODKEH OBITh yroJI MajieHus cBeToBoro jyda, | YK-2.B.2
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT C MajaromumM yroi 40°.
1) 25°
2) 55°
3) 20°
4) 45°
44 | OneHuTe ONTHYECKYIO JUIMHY MyTH L W3 OJHOW TOYKH B APYTYIO, €CITH OIIK-1.B.1
paccTosiHue MeXAy ABYMs TOUKaMU IIPO3PAYHON AUBIIEKTPUUECKOU
cpensl S =4 M. [lokazarens npenomiieHus cpeasl n = 1.5. OnTudeckas
JUTMHA yTU L U3 OIHOM TOYKH B APYT'YIO COCTABUT. ..
I) 5m
2) 6™
3) Tm
4) 11m
45 J11s1 00BsICHEHUST KaKOTO SIBIICHHSI MOXET OBITh UCIOJIb30BAH MPUHIIUTL OIIK-1.3.1
I'toiirenca-®penens?
1) KorepeHTHOCTH
2) Hudpakums
3) Tlonspuzarus
4) KopmycKyJsipHO-BOJTHOBOM TyaJIu3M
46 | Ilpoananu3upyiiTe, YeMy 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 MxMm
47 | Ilpoananu3upynTe UHTEHCUBHOCTD CBETA MPH UHTEPHEPEHINH YK-2.V.3
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOTEPEHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPO# pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?
1) 4*]
2) 3*
3) 1
4) 0
48 | UTo U3 MEepPEUHCICHHOTO SBJISIETCSI 0COOCHHOCTHIO CHIIOBBIX JTMHHUI OIIK-1.3.1

MAarHUTHOT'O NOJIs?




1) CuioBble IMHUM MarHUTHOTO TOJIS BCET/1a 3aMKHYThIE

2) MarHuTHble CUJIOBbIE JINHUM HAYWHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS HA 3JIEKTPUUECKHUX 3apsiiax

3) MarauTHble CUJIOBbIE TMHUY HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiaax

4) MarHuTHbI€ CHJIOBbIE JIMHUY HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
AIEKTPUUECKUX 3apsiaax

49

Cnenaiite BBIBOJ, KaKOM reOMETpUUECKOil pUrypoit MOXKHO OIUCATh
TPAEKTOPUIO JIBUKEHHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAFOIIECCS IO
HeKoTOpbIM yriioM (0° < o < 90°) K IMHUSIM MAarHUTHOW UHTYKLIUH.

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

OIIK-1.B.1

50

Orenure cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICTaBIIsIeT COO00M
CMECh €CTECTBEHHOT'0 CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeETa.

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

OIIK-1.B.1

51

PaccuuTaiite okasaresb MpeJIOMIICHHUS BEIIECTBA, €CJIM CKOPOCTh CBETa
MIPU TIEPEXO/IC JTyda U3 BO3/1yXa B HEKOTOPOE BEIIECTBO YMEHBIINIACH
Ha 20%.

) 1.2
2) 125
3) 0.2
4y 22

YK-2.V.3

52

Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHaynmzaropa. [Ipu npoxokaeHN CKpeeHHBIX MOISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

VK-2.V.3

53

[Ipoananu3upyiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JUIMHHOTO COJIEHOUJA, €CIIM TOK B HEM YBEIUYUTH B 4 paza, a
IUIOTHOCTh HAMOTKH BUTKOB YMEHBIINTH B 2 pa3a?

1) VYBennuurcs B 2 pasza
2) VYBenuuurtcs B 9 pas
3) VYwmenbuutcs B 9 pa3
4) VYwmenbmurcs B 3 paza

VK-2.B.2
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yKa)KI/ITC, KaKo€ TeJI0 SIBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilormomiaer Bce majaaoliee Ha HETO U3TyUEHUE
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wznywaer B BUIMMOM JIMAIIa30HE

OIIK-1.3.1

55

VY KaKkoro u3 Tea oTpaxkaTesbHas CIOCOOHOCTh OJIM3Ka K HYIIO?

1) I[Ipo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) Yepnoro

VYK-2.3.1

56

OueHnure, BO CKOJIBKO pa3 yBEJIMUMIIACh IHEPTETUYECKAsI CBETUMOCTh
abconoTHO 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

BriGepure, kakas popmyiia HanGosee TOUHO OMUCHIBACT CIIEKTPAIBHYIO
IUTOTHOCTh SHEPTETHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO TEJIa.

1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHniTeiiHa
3) ®opmyna [lnanka

4) ®opmyna Panes-JlxuHca

VK-2.3.1

58

Kakoe n3nydenue sBjisieTcsi paBHOBECHBIM?

1) Ansda-, 6eTa-, raMMa-u3ITydeHUS

2) TennoBoe U3nyueHUe

3) JlazepHoe n3ayueHHE B BUIMMOM U HH(PPAKPACHOM JHaria3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

OIIK-1.3.1

59

YKaKuTe 3aKOH, KOTOPBII OMpeIessieT MOJI0KEeHHEe MaKCUMyMa
M3ITy4aTENbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33ITaHHOM
abCONIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) Ilepssiii 3akoH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

60

VYkaxute Gopmyiy, onpeessonlyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c)2

2) E=h*c

3) E=h*\

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

OIIK-1.3.1
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[Tpoananu3upyiite, Kak ©3MEHSIETCS CHJIa TOKA HACBIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBETa NMOCTOSIHHOM JUTMHBI BOJIHBL

VYK-2.B.2




1) Ymenbiaercs

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEINUNBACTCS

3) CHavaisia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CHayaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

62

IIpoananusupyire, 4TO NPOUZONAECT C KHHETUYECKON YHEPrUen
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJJal0IIEro CBETa,
YBEJIMUYUTh €I0 UHTEHCUBHOCTH B 2 pasa.

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

4) YBenmuuutcs B 2 pasza

VYK-2.B.2

63

OneHuTe BETUUMHY KpacHO# rpanuiisl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO M3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. PaboTa BeIX0/1a 3IEKTPOHOB C IIOBEPXHOCTH
katojga paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

1)3.2%¥10"° T’y
2) 4.8%10" 'y
3)4.8%10" Ty
4) 4.8%10" 'y

OIIK-1.B.1

64

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI MaJIAI0IIero cBeTa?

1) IlIpsMo mpomOpIHOHATBEHO YaCcTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHAIbHO KBaAPATy YaCTOTHI

4) He 3aBucut oT 4acTOTHI

OIIK-1.3.1

65

[Tpoanammsupyiite, Oynet au HabmomaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIMHON BOJHBI 600 HM?
Pabota BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otosddexT Bo3MOKEH, €CITU KaTOJ HArPeTh 10 TeMIiepatypsl 347
K

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH TOTOTHUTEIHHO MPHIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJTMYUHON HE
Menee 1 B

4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

VK-2.B.2
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Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSKECHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss POTOTOK. Y CIOBHE: SHEPTHS
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJ]a KOTOPOTO COCTaBIISIET 2.5 7B.

1)4B
2)9B
3)6.5B
4)2.5B

OIIK-1.B.1

67

OreHuTe, BO CKOJIBKO pa3 AaBJICHHUE CBETA, MAIAIOIIETO

OIIK-1.B.1




MEPIEeHIUKYISAPHO UCAIbHO 3epKaTbHON TOBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIIEHIUKYISPHO UJI€aTbHO YEPHOI
MTOBEPXHOCTH.

1)2
2)1
3)1.5
43

68

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBAaHTOBOU TOYKH 3PECHHUS:

A) Uucna ¢OTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs mOBEpXHOCTH.

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

YK-2.V.3

69

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumerii muamna3on

2) Pagnonuana3on

3) TeparepiioBblii Tamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

VK-2.V.3

70

Kakum 00pa3om umItynsc OTOHA CBSI3aH C JJTMHON BOJHBI?

1) HMmnynsc npsMo NponopLuOHaIeH JIMHE BOJIHbI

2) Hmnynsc npsMo NponopLyoHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbc 00paTHO MPOMOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLUOHaIeH KOPHIO KBaJIpaTHOMY OT JUITMHBI
BOJIHBI

OIIK-1.3.1

71

B kakoii 065macTu cekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(¢oTOHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uzmyueHue
2) TeparepLioBo€ U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHune

OIIK-1.3.1

72

[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) IHTeHCUBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MTOTOKA ()OTOHOB U
UX SHEPrun

2) CBeT MOXKET U3IIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMU — KBAHTAMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
crcTeMa, COOTBETCTBYET ONPENIEICHHBIN YPOBEHb SHEPTUU

4) Inst yacTULIBI HE MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI M UMITYJIbC

VYK-2.B.2
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VYKkaxxure, B UeM 3aKJIH0YaeTCs CMBICII IIEpBOro nocryiara bopa.

1) VYT1BepxaeHue o CylIeCTBOBAaHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

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

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

4) ATOM COCTOMUT U3 MOJOKHUTEIBHO 3apsSyKEHHOTO S1pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-1.3.1
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BriGepure, kakoe U3 MPUBEACHHBIX HUKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUM: «ATOMBI MOTYT ...».

1) IornomaTs 1 U3Iy4aTh JUIIb HEKOTOPBIH AUCKPETHBIN HaOOP
3HAYEHUW SHEPTrUH

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats 100 AMCKPETHBIM HAOOP 3HAYCHUI YHEPTUH, MO0 JIFOOYIO
MOPLIUIO SHEPTUHN

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

OIIK-1.3.1
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VYkaxute, K KaKOMy AHana3zoHy U3Iy4eHHs] OTHOCSTCS MEPEX0Ibl U3
cepuu bansmepa B atome Bogopoa?

1) TemnoBoe u3Ny4eHHE

2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma-uznyuenue

4) Buaumblii cBeT

VK-2.3.1

76

[Tpoananu3upyiite, Kak N3MEHUIACh SHEPTHsI aTOMa BOJOPOJA IPH
M3TydeHHH UM GOTOHA C ITHHOM BOTHBI A = 4.86%107 M?

1) VYBenuumnacs Ha 4.86 5B
2) VYwMenbmunach Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

YK-2.V.3

77

OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
5B). JlaHO: 37IeKTpOH B aTOMeE Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAaHHOM MEpeXo/ie MPOU3O0IILIO0 U3llydeHue GoToHa C
JUIMHOM BOJIHEI 650 HM.

1) 045B
2) 1,95B
3) 1,25B
4) 2,25B

OIIK-1.B.1

78

VYkaxure, B U€M 3aKJIH0YAETCA runores3a ae bpous.

1) JIroOble MUKpPOYACTHIIBI HAPSILY C KOPIYCKYJISIPHBIMHU 00J1a/1a10T
BOJIHOBBIMH CBOMCTBaMHU

2) ATOM HE MOXeET coJiepKaTh 0oJiee ABYX IEKTPOHOB, HAXOISIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, ONPENENIEMbIX HA00POM
YEThIPEX KBAHTOBBIX YHMCET

3) OHOBpPEMEHHO HEBO3MOXHO C BHICOKOH TOUHOCTBIO 3371aTh

OIIK-1.3.1




KOOPJAMHATBI U UMITYJIbC MUKPOYACTHUIIbI
4) DHeprus UCIyCKAeTCsl U MOTJIONIAETCS] HE HENIPEPBIBHO, a
OTJEJIbHBIMU KBAaHTAMHU

79

BriGepute yrBepxkacHHE, HAanOOJIee MPaBUILHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) MukpodacTHIIBI MOTYT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY xaxmao0il 4acTUIIBI CYIIECTBYET aHTHYACTHIIA

4) Slnpo aToMa COCTOUT M3 KBapKOB

OIIK-1.3.1

80

Paccuuraiite 1uiMHy BOIHBI 1e bpoilis 1S SJIEKTPOHA, ABUKYILET0Cs CO
31

ckopocThio 3.6 km/c. Macca anexkrpona m, = 9,1*10™ kr, 3apsan

3neKTpoHa go=—1,6%10"" K.

1) 1.6 Mkm
2) 2.6 m

3) 201 um
4) 3.6 MKkm

YK-2.V.3
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VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKCIIO M IIPU JAHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

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

OIIK-1.3.1

82

yKa)KI/ITe, YTO OoNpCACIACT INTaBHOC KBAHTOBOC YHCJIO n?

1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTa UMITYJIbCA 3JICKTPOHA B 33JJAHHOM HAIPaBJICHUU

OIIK-1.3.1

&3

Ykaxure, 4TO OoNpeneisieT MarHUTHOE KBAHTOBOE YHUCIIO M?

1) OpOuTanbHBIM MEXaHUIECKUA MOMEHT 3JICKTPOHA B aTOME

2) DHepruo CTalliOHAPHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITyJIbCa 3JIEKTPOHA B 33JJAHHOM HAIPaBICHUN
4) DHepreTuyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1
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B dgectp koro Ha3BaH 3P QeKT pacuieneHns: ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM 10JjI€e?

1) DitHmreitna u e Xaaca
2) llITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

VYK-2.3.1

85

Kak Ha3pIBaIOT IMHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO pacceiaHusd C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0omiero cBera?

1) OpanXxeBbIMU CITyTHUKAMH
2) AHTUCTOKCOBBIMHU CIIyTHUKaMHU

OIIK-1.3.1




3) CTOKCOBBIMH CITyTHUKAMHU
4) AHTaroHMCTUYECKUMH CITYyTHUKAMHU

86 | [losicuuTe Pusmueckuii cMbICT BOJTHOBOW (DYHKIIHH. OIIK-1.3.1
1) BomnHoBas GpyHKIUS MPOMOPLIUOHATBHA SHEPTUHU YaCTUIIBI
2) IlpousBeneHue BOJIHOBOH (PYHKIIMN HAa KOMILJICKCHO-CONPSYKEHHOE
BBIpA)KEHUE PAaBHO IUNIOTHOCTH BEPOSTHOCTH OOHAPYKEHUS YACTHILIBI.
3) BonnoBas pyHKIMS 0OpaTHO MPONOPIUOHAIBHA JAJIMHE BOJIHBI e
bpoina
4) BonHoBas GpyHKUUS MpeACTaBIIEeT COOON KHHEMAaTHUYECKUN 3aKOH
JBKEHUS MHUKPOUYACTHUIIEI X = X(t) B HEIBHOU (hopMme.
87 | Beibepute BepHYIO (GOpMYITHPOBKY cOOTHOIIEeHUs Heonpeaenennocrerdr | OITK-1.3.1
['eitzenbepra:
1) AE*At>h
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
88 | Ykaxwure, Kakue 4yacCTUIIBI ABISAIOTCS (DePMUOHAMHU: OIIK-1.3.1
1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.
2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.
3) Bce yacTuisl ¢ NOTYLENBIM CIUHOM.
4) DnexTpUYEeCcKH 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.
89 | Kak Ha3pIBaeTCs TBEpIOE TENO, Y KOTOPOTO BaJICHTHAs 30Ha MoJHOCTRI0 | YK-2.3.1
3aIMoJIHEeHa, 30Ha MPOBOJUMOCTH — MOJIHOCTHIO CBOOO/IHA, a IIUPHUHA
3ampenICHHON 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
NBUKECHUA?
1) IIpoBomHuk
2) JudJeKTpuK
3) IlomympoBogHHMK
4) IlpuMecHBIH NOITYIPOBOAHUK
90 | Kakyro pa3mepHocTb umeet nocrosinnas [1nanka B cucreme CHU? OIIK-1.3.1
1) I[)K*C
2) Jx/c
3) Dx/m
4) JIx/>B
91 OreHuTe, KaKoi CMBICT UMEET COOTHOIIICHUE HEOTIPEICIICHHOCTEH OIIK-1.B.1

['eitzenOepra 1y1st SHEPTUU YACTHIIBI U BPEMEHHU NMPEOBIBAHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BpEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

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

4) Yewm Oosbllie HEOMIPEACICHHOCTh SHEPTUH, TEM MEHBIIIC




HCOMPCACICHHOCTh BPCMCHU

92 | Kak Ha3bIBaeTCsl COCTOSTHUE JIEKTPOHA B aTOME, COOTBETCTBYIOLIEE VK-2.3.1
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 dHEprun?

1) BozOyxneHHOE COCTOSIHUE
2) MertacTtabUIbHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsIHUE

93 | B uem 3akirodaercs TYHHEIbHBIN 3P heKT? OIIK-1.3.1

1) B BomHOBOM XapakTepe IBHKEHUSI MUKPOYACTHUIIBI B
MePUOIUYECKOM MOTEHLIANe

2) B xopmycKyJIspHOM MOBEJCHUH 3JIEKTPOMArHUTHOTO U3IYy4eHUS MTPU
MIPOXOKICHUH €r0 Yepe3 y3KOe OTBEPCTHE

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

4) B npoxoXxIeHUN MUKpPOUYACTUIIBI Yepe3 MOTeHIUAIbHBIN Oapbep,
KoTaa SHCPIruAa 4aCTUlibl MCHBIIIC BBICOTHI 3TOI'O 6apbepa

94 Kakune moaBmxHbIe YaCTHUIBI WIH KBa3UYacTULEI ABIgroTcd Hocureisimu | OITK-1.3.1
3apsja B MOJTYIPOBOAHUKAX?

1) OnexTpoHsl

2) IIpoTtonbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

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

Ta6mmia 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX OdTanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXkKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpylONIMX MOPSANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yKa3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOHW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOJOB HAyYHOTO IO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JISKIUs pacKpbhIBacT MOHITHHHBIN ammapar




KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3ylbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TNPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBM K  TpeaMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— TIOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 0OpabaThiBaTh Marepuail (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3laTOYHOr0 Marepuajga TMpU TPOBEACHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

11.2. Meronuueckue ykasaHMs JUIs OOYYalOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOPHBIX paboT OOy4yaromMHCSA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMSA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
IKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinosnnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

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

— 3aKpeIUvleHue, pa3BUTHE U JAETaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K IPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabld CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PaCIIHCAThCS.

B naGopaTtopuio CTyIeHTHl [OJDKEH MNPUXOIUTH MOATOTOBJICHHBIMHU K Ha3HauE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNBLHO MOYYHTe B OMOIHMOTEKE BCe TOCOOMS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcsl, JUllb MMOCie JOMYyCKa, MOMy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMACT:




— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBAT;

— Kakas LleJib Iepe]] HUM MTOCTaBJIeHa;

— 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 TMPOTOKOJIa HECKOJBKUMHU CTYICHTaMU BMeCTe He AomyckaeTcs. [IpoTokon Bemercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpPYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpuOOpa, paboumii auMamasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
U3MEPEHUIl; 1aTa U MOAMKCH CTYICHTA.

Bce 3anmmcu q0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TAOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHIIE 3aHSTHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHYKHas TpaTa BPEMEHH U BO3MOXKHOCTH
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHYaHUU MU3MEPEHUN TMPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toil moanucu MpOTOKOJ CYUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINONHSIACH U yKAa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oT4era MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPEroAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEP
Y Ha3BaHUE CIeYIoMIeH J1abopaTOpHOU pabOTHLI.

Crpykrypa u dopma oTdera 0 1adoparopHoil pabore
OT4eT MODKEH COJIEPIKATh CIICIYIOIINE Pa3ICiibl:
1. Lenb paOGoTHI.

Ona cdopmynupoBaHa B ONHCAHWHM J1a0OpPATOPHOM palbOTHI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

OmnucaHue yCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT OorpaHu4uThCs (PyHKIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH YCTaHOBKH. He Hy)XHO NpPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCICPUMEHT M MEPEUUCITUTh U3MEPUTEIIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IPOTOKOJIa H3MEPEHUIA.

3. Paboune popmyIbl.

PabGounMu Ha3BIBAIOTCS TOJNBKO TE€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UCCenyeMblX BenudyuH. CieBa B (opMyne JOMKHO CTOSTh TO, YTO
CJICAyCT ONpCACINThb, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCcTHO. Bee IMPUBCACHHBIC
(GOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjielie IPUBOANUTH HE HYXKHO.
@opmynbl IS BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUI B ITOM pa3eiie TOXKE HE MPUBOISTCS.

4. Pe3ynbraThl ©3MEPEHU U BBIYUCIICHU.



B 3TOM pa3nene 0OT4yYeTa 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 MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B OTOM pasllene.

5. TIpumepsl BEIYHCICHHM.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTaTOYHO
OJIHOTO TIpUMeEpa MO KXo dopMmyine. DTOT paszen HYXKeH JJIsS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. Brwrumnciienne NOrpenrHoCTeN.

B »TOM pazmene ordera MOMKHBI OBITH TPEICTABICHBI (POPMYIBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckasi o0paboTka pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
GopMyIbl, TIO KOTOPHIM BBIYHCISIUCH CHUCTEMATHUYECKHE W CIIYYaiHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN M0 KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJ1s CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM Oojble Bcero omwuOOoK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HANWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ATOM TEME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpime rpadgukn ¥ pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJATCA Ha OTAENBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITIOJHAIOTCS. HA MIUTUMETPOBOM Oymare. Ha kaxmol ocn HOIDKHO OBITH 0003HAYEHO, KakKas
BeJIMYMHA M B KaKWX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbI KOOPANHATHON CEeTKH. VI3MepeHHbIe Ha OIBITe 3HAYEHUS MOIHCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIOMast uX JUHUSA. OKOJIO OJHOW WM HECKOJBKMX TOUYCK OTKJIAIBIBAIOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeNIbHBIE PE3YIbTAThI, UX 00CYKICHUE, BHIBOJIBL.

B »sTOoM pazgene oTueTa HYKHO TOABECTH MTOT TNpojeinaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U ¢ KAKUMHU [TOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAMINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYXHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEE,
ynobHee.

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha OINbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

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

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

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3NUECKUIN 3aKOH MM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/KEH COOTBETCTBOBATH LIEJIN PAOOTHI.



TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3amucu
HAa JINCTaX BEAYTCS TOJIBKO, C OJHOU CTOpOHHKI. [lo KpasM nrucTa JomKHA OBITh OCTAaBIIEHA PaMKa
mupuHOr He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamMke B BepXHEM TIOJi€ HYKHO JIMIIb IIOCTaBUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauMHas ¢ TpeTbero. [lepBeiil nuct —
TUTYJIBbHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciu Bl ucnonb3yere dyxue 3aroToBKd, TO OyabTe
TOTOBBI OTBEYATh 33 BCE «3aMMCTBOBAHHBIC» OIIUOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe oTHOCUTCS K hopMyliaM, KOTopble Bbl moicMOTpenu y KOro-To, a He BBIBEJIM CaMHU.
Jlygmie cnpocuth mpemnomaBatenss. OH TOJCKaXeT WIM MPOBEPUT, NpPaBUILHO JH y Bac
MOJTYYUIIOCh.

TurynbHbIl MHCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKW WJIM HarleuaTaH Ha MpPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxoauTcs Ha caite ['Y Alla.

MeToauveckie yKa3aHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

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

[Torapes, B.K. ITpwmmnxko, }O.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

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

3. BonnoBas ontuka. Jlabopatopueiii nmpaktukym //E.H. Kormukos, WN.II. KpekryHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tpormun. CII6I'YAIIL, 2013. 68 c.

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

5. KsanroBas ¢usuka. Jlaboparopuslii npaktukym // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. Ilonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIT6I'YAIL, 2021.90 c.

11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaronIuXcCs MO MPOXOXKIACHUIO CaAMOCTOSTEIbHON
paboThl

B xone BBIMOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpErojaBaTrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSI.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HaMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00yJarOIInXCsl, SIBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

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



11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCUMIUIMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJeHAApHOMY y4eOHOMY Tpaduky.
CpoKH KOHTPOJIBHBIX MEPONPHITUN M CPOKM HOJBEAECHUS UTOIOB OTOOpaXkaroTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuaromwuiicss OHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC
MEPONPUATHS, IPEAYCMOTPEHHBIE HA TaHHBIM CEMECTP, MTOCIIE YETO MPENOIaBaTeNb IPOCTABIAET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU 1O Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
ONpPOC Ha JIEKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpencTBamMM TEKYLIEr0 KOHTPOJISI 3HaHUH, 00ydyaromMXcsi MOTYT ObITh: Oecelbl MpenoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBINIOJIHEHHBIM, €CJIM 3a HEro CTYIEHT MNOJIYy4YMJ OLEHKY B Oaulax He HMKE€ MHHUMAaJIbHOM
OLICHKH, YCTAaHOBJIEHHON NIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBupanus 3aJ0/DKEHHOCTH, OOpa3oBaBILEHCS B Cilydae HpPOIyCKa OOydarolmuMcs
3aHATUI 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYZOBJIETBOPUTEJIBHOTO OTBETa, OOYYaroOIErocss Ha 3aHATUAX, HEYIOBIETBOPUTEIBHOTO
BBITOJIHEHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX pabOT MOXKET OCYIIECTBIATHCS Ha
WHIAVBUAYAJIBHBIX KOHCYJIbTALUAX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYarOIIMXCS CIIY>KaT OCHOBOM st
IPOMEKYTOUHOW aTTEeCTAl[MM: MOJYyYCHHs 3aueTa MO y4yeOHOM IUCLMILIMHE WIM JO0NyCKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMeHY M0 Y4eOHOH TUCIHITIHHE.

B Teuenme cemectpa g Jomycka K anpdepeHIHanbHOMY 3a4eTy WM AK3aMEHy
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% mabopaTOpHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTUPOBAHUE B CHCTEME AMCTaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWKE OICHKH
«YZAOBIIETBOPUTENBbHO». B cilyuae HEBBINOIHEHNS BBIIIEU3I0KEHHOIO CTYJEHT, IPU YCIIEIIHOM
IIPOXOXKACHUNA IPOMEKYTOYHOM aTTECTALlMM, HE MOKET IOJyYUTh aTTECTALMOHHYIO OLEHKY
BBIILIE «YAOBJIETBOPUTEIBHO.

11.5. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOMH
aTTeCTallUU.

[Ipomexxyrounass  arrectanusi  OOydyaromIMXCsl — NpEAyCMaTpuBaeT  OLECHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 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 PELIEHMs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IpaBUJIO, MPOBOJUTCS B
MEeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEILHOY.

— muddepeHIMpOBaHHbI 3a4eT — 93TO (opmMa OIEHKH 3HAHWUH, TOJYyYECHHBIX
o0y4armuMcs IpU U3YYeHUH JUCIHUIUTMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HUCCIIEIOBATENBCKUX paOOT U MPOXOKICHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIBHO», KHEYAOBICTBOPUTEILHO.

JuddepeHurpoBaHHbINd 3a4eT/3K3aMEH MOKET HMPOXOAUTHh B BUJAE YCTHOTO ONpPOCa WU
TecTUpoBaHus. OCHOBaHMEM JJIsl JOIMYyCKa K MPOMEXYTOYHOM aTTecTally SBJISETCS yCIEUIHOe
IPOXOXKJICHUE 00YUaIOIIUMCS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMHUpoOBaHHOCTH KOMIIETEHLIUNA 00y4Yaroerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS aprYMEHTHUPOBAaHHBIE, BCECTOPOHHUE. Y MEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YpPOBEHb CAaMOCTOSITEIbHOCTH, BHICOKAS aJaITUBHOCTD MTPAKTUUYECKOT'O HABBIKA.



OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHuil. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOTOBBIN».
Komnerenninu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH NTPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KoMmnereHuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMS M HaBBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpPHEHTHpPAaMHM IIPpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadala CecCHd OBbUTM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIii JICHb BBIMOJHEHUS pabOoTBhI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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