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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpammy OakajaBpuaTa IO HANpaBICHUIO TOATOTOBKM / croeruanbHocTH 15.03.04
«ABTOMaTu3allisg  TEXHOJOTHMYECKHX  TPOIECCOB U  MPOU3BOACTBY»  HANpPaBICHHOCTU
«ABTOMATHU3ALMS TEXHOJOTMUECKUX TMPOLECCOB U MPOU3BOACTBY. JlMCLMIUIMHA peanu3yeTcs
kadeapoit «Ne3y.

JlucuurivuHa HaleJaeHa Ha GOpMUPOBAHUE Y BBITYCKHUKA CIISAYIONUX KOMITETCHITHINA:

OIIK-1 «IIpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIIEHHI)KEHEPHBIC 3HAHUS, METOJIbI
MaTEeMAaTHYECKOTO aHalIn3a U MOJACITUPOBAHUS B MPOPECCHOHANBHOMN IeATETHBHOCTHY

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit puzuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUH
yueOHOTro mpoliecca: JISKIUU, MPAKTUIEeCKUE 3aHATHS, JJA00paTOpHBIC pabOThI, CAMOCTOSTEIIbHAS
pabora.

[IporpamMmmoil AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIOMINE BUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEXKYTOUHAs aTTecTanus B popme sK3aMeHa.

OO0masi TpyJ0eMKOCTh OCBOCHHS JUCHUIUTHHBI COCTaBIsieT 13 3aueTHBIX eauHuI, 468
YacoB.

S3bIK O0yUYESHHS 110 TUCITUTUINHE «PYCCKHI.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUThb U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;
- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

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

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

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

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna)
KOMIIETEHIIUH

Kox n nanmeHnoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHUC MHANKATOpPAa
JOCTHIXCHHA KOMIICTCHIINN

O6menpodeccruoHaabHbIE

KOMIICTCHIIN

OIIK-1 ITpumeHnsaTs
€CTECTBCHHOHAYYHbBIC
1 OOIIEHHKECHEPHBIC
3HAHUS, METOIBI
MaTeMaTHU4eCKOTo
aHaM3a u
MOJIEJTUPOBAHUS B
npohecCHOHATBHOM
JEeSITEIIbHOCTH

OIIK-1.3.1 3HaTh OCHOBHEBIC IIOJIOKCHUS,
METO/Ibl ¥ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUTIINH; OCHOBBI MAaTEMaTHYECKOTO
aHajn3a U MOJICTTUPOBAHMS

OIIK-1.V.1 ymeTb 1EMOHCTPUPOBATH
0a30BbIC 3HAHUS B 00JIaCTH
€CTECTBEHHOHAYYHBIX JUCUHUIUINH U
WCIIOJIE30BaTh OCHOBHBIC 3aKOHEI B
npo(hecCHOHATBEHOU AeSITENFHOCTH;
MPUMEHSATH METObl MATEMATHIECKOTO

aHaJIn3a U MOJACJIMPOBAHUS

2.  Mecro pucuuniunsl B cTpykType Ol

JuctumniuuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIONTUMUCS
MIPU U3YYCHHUH CIIECIYIOUIUX TUCIMIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopust BEpOSTHOCTEM U MAaTEMATUYECKAsi CTATUCTUKAY.

3HaHUs, TOJYYECHHbIE NpPH HM3YUYCHUM MaTepuaia JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U UCTIONb3YIOTCS IPU U3yYEHUU APYTUX JUCIUILINH!

— «MarepuanoBeeHIEY;

— «DIEKTPOHUKAY;

— «ONEKTPOTEXHUKAY.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
JlanHbie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AMCHUILTUHE (M paclpeaeNieHIe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh AUCIUIIITUHBI

. TpynoemMKkocTs o ceMecTpam
Bun yaebHoit paboTbl Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocma ouCyuUnIUHLL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu




Ayoumopnuie 3anamus, BCETo 4yac. 204 68 68 68
B TOM 4HCJIE:
nexumu (JI), (dac) 102 34 34 34
npaktuyeckue/cemunapckue 3anarus  (I13), 51 17 17 17
(dac)
naboparopusie pabotsl (JIP), (qac) 51 17 17 17
KypcoBoii mpoekT (padora) (KII, KP), (1ac)
9K3aMeH, (Jac) 135 54 45 36
Camocmosamenvnas paboma, BCero (4ac) 129 58 31 40
Buo npomesxxcymounoit ammecmayuu: 3a4er, OK3.,
mudd. 3auver, sk3ameH (3auer, dudd. 3au, | OIk3., JK3. JK3. JK3.
DK3.*%¥) OK3.
IIpumeuanue: " kaHnaTCKui SK3aMeH
4. ConepxaHue TUCIUTIINHBI
4.1. PacnpeneneHue TPyIOEMKOCTH TUCIUILIAHEI IO pa3/ieiaM U BUIAM 3aHSITHIA.
Pa3nenbl, TeMbl TUCIUIUIMHBI U UX TPYJIOEMKOCTh IPUBEIECHBI B TabuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CPC
Pazniensl, TeMbl JUCIUILTUHBI (1ac) (©3) | (qac) (qac) | (qac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznen 2. Konebanus v BOJIHEI 11 6 7 19
Paznen 3. MonekynspHas Gpusnka 12 3 3 19
Wroro B cemectpe| 34 17 17 58
Cemectp 2
Pa3nen 4. DnexkrpuuectBo 11 7 8 11
Pa3nen 5. Maruetusm 11 8 6 10
Pasnen 6. Omntuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pasznen 7. KBanToBas onrtuka 11 5 7 14
Pa3nen 8. KBanroBast MexaHuka 11 9 3 13
Pa3znen 9. ®uzuka aToMHOrO si1pa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 129
[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEJICTBEHHOM  BBITIOJHEHUHU
0o0yJaronuMucs  ONpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymiei

npodecCHOHATBHOMN NEATETHHOCTBHIO.

4.2. ConepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxanue pa3eyoB U TEM JICKITMOHHBIX 3aHATUN IPUBEJCHO B TabywmIle 4.




Ta6mmia 4 — ConeprkaHue pa3ieioB U TEM JICKIIMOHHOTO 1TUKJIA

Howmep paznena

HaszBanue u conepkanue pa3faenoB U TEM JICKUMOHHBIX 3aHATHI

Pazpnen 1.

MexaHuKa.

Kunematuka [BukeHUs MarepuaJbHON Touku. IlyTe u
nepemeiienne. CkopocTh u  yckopeHue. HopmanbHoe wu
KacarenbHOe yckopeHus. llocTynmaTenbHoe M BpaliaTeIbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya KUHEMATUKA MaTepUalibHOU
Toukd. CBs3b JIMHEWHBIX M  YIJIOBBIX  BEJIIMYUH  TIPU
BpaIllaTeJIbHOM JIBUKEHUH.

Nuepuuanbupie  cuctembl  orcuera. OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKOHEI HrroToHa. OcHOBHAA 3a7a4a
JUHAMUKU MaTepuaibHOM Toukd. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHUs uMmIyibca. LleHTp
Macc U ero JBmwkenue. Cucrema LeHTpa Macc.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEpTrws.
3aMKHYThIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMabHas SHEepPTUst
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd WM IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHMYECKOU
SHEPTHUH.

MoOMEHT cuiibl U MOMEHT HUMIYJibca. YpPaBHEHHUE MOMEHTOB.
3aKOH COXpAaHEHUS MOMEHTa HMMITyJIbca. MOMEHT HMITyJbCca
TBEPAOrO TE€Ja OTHOCUTEIIBHO HEMOABUKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [HMHAMUKH BpAaIIaTEIbHOTO

JIBIKEHWsT ~ TBepaoro  Ttena.  KuHernueckas — 3Heprus
BPAILAOIIErOCs TBEPAOTO TEINA.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenioBo COKpaIllEHHE JUTAHEI CTEPXKHSI. OCHOBBI
PEIATUBUCTCKOM MexaHWKU. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTrUuei U UMIYJIbCOM YaCTHUIIBL.

Paznen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIApMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYeCKUN MasTHUK, (PU3NUYECKUA MAasATHHK, KOJICOaHUS
nox jeWictBueM ynpyroi cuibl). ClioKeHHE KOJICOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kojiebanuii. CBOOOIHEIE,
3aryxatomue kojiebanus. BeiHyx1eHHbIe KoneOanus. PesonaHc.
KunemaTnka BOJHOBBIX TpoIECCOB (TUIOCKHE W cepuueckue
BONHBI). BonmHoBoe ypaBHeHnue. I[lpuHUUI Cyneprio3UINU.
Oneprust BosHbl. [loTok sHeprun. WHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHamMuyeckrue COCTOAHMS W mporecchl. [loHsTue
¢ynkuuu coctosiHus. BryTpenusst sueprus. KomnmdectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepoe
HayaJio TepMOJMHAMUKHU. TeMiiepaTypa U BHYTPEHHSISI SHEPTUs
KaK (YHKIHS COCTOSHUA. TermIoeMKoCcTh. DHTponus. Bropoe u
TpeTbe Haudaina TepMoAuHaMuku. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPONHH.




WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, AHTponus). CKOpOCTH TEMJIOBOTO  JBU)KEHUS
Mosiekysl. CpenHsas KHHEeTH4eCKast SHEprust MosieKyn. OCHOBHOE
YpaBHEHHE  KHHETUYECKOM  TEOPHUM  HMJAEAIbHBIX  Ta30B.
Pacnpenenenue bonbimana.

Paznen 4.

DJIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  moiyid.  [IpuHOum  Cynmepno3uuuH.
OnexkTpudeckuil aumons. Pabora cHIl 3IEKTPOCTATUYECKOTO
nonsd. Teopema O LHUPKYJALIMM BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH ANEKTPOCTATUYECKOTO TOJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca [U1s 971€KTpOCTaTUYECKOTO
II0JIS1 B BAKyyM€.

OnexkTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MPOHMUIIAEMOCTh.  DJIEKTPUUYECKOE CMeIeHue  (MHIYKITUs).
Teopema I'aycca s 3JIEKTPUYECKOrO IIOJISL B JAUDJIEKTPHKE.
[Tone BHYTpH NIPOBOIHUKA.

OnekrpoeMkocTb.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsf0B. DHEPrus 3apsyKEHHOTO IPOBOJHHUKA.
OO6beMHast TNIOTHOCTD YHEPTUH ANEKTPHUUECKOTO TOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABMXKYIIAs cuia. 3akoHbl Oma u
Jbxoyns-Jlenna B uHTerpanpHOW M auddepeHnuansHon
dbopmax.

Paznen 5.

MarseTusMm.

3akoH bwuo-Caapa-Jlamnaca. Ilone coseHouma W TOpowUna.
®opmyna Jlopenna. Cuiia Amnepa.

MarauTHOE 10JIe B BemecTBe. HamarandaenHocTts. MaruuTHas
BOCITPUUMYHUBOCTb. MarnuTtHas MIPOHUIIAEMOCTb.
HanpspokeHHocTh MarduTHOTO TIOJIS. JlmamaraeTuku,
napaMarHeTHKy, (QeppoMarHeTHKu. TeopeMa O UUPKYIALUN
BEKTOpPa HAIPSYKEHHOCTH MAarHUTHOTO TOJIS.

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

OObeMHas TMIOTHOCTh JHEPrHMM MarHUTHoro moss. Cucrema
ypaBHeHUM MakcBeia. MaTepuaabHble YpaBHEHMUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  2JIEKTPOMarHUTHBIX  BOJNH. Bekrop  YMoBa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS W OTpPaXEHUS CBETa.
AOCONIOTHBIN NTOKa3aTeNb IPEIOMIICHUS.

HNuTtepdepentus. Metoasr HaOM0AeHUS HHTEPHEPEHITNN CBETA.
Hudpakuus csera. [lpunmun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemrerka. [Tonmspuzamus cBera. 3akoH
Maioca.

Pazpnen 7.

KBanToBas onruka.
TennoBoe n3nydyenue ten. 3akoH Kupxroda. 3akoHbI U3Ty4eHUS




aOCOJIIOTHO YepHOro Tena. YiabTpaduoseroBas karacTtpoda.
KganroBast runote3a u ¢gopmyna Ilnanka. KBanroBas ontuka.
®dotordpdexr, onbitel CroneroBa. Doronwl. JlaBneHue cpera.
Kopnyckymnsipao-BoiaHoBo# nyanusm. ddext Komnrona.

Pasznen 8. KBanroBast MexaHHKA.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®da3zoBag W rpynmnoBas CKOPOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE WCTOJIKOBaHWE BOJH Je bpoiins.
[lpunnun =~ HeompeneneHHoctu [ eizenOepra.  BomHoBas
¢yHKIUsA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3NYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  YpaBHEHME
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUSA. KBaHTOBBIE ypaBHEHUs
nemkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sme. KBanToBbI ocummuiATop. Hynesas
SHeprusi, HyJeBble KosneOanus. [IpoxokaeHne yacTuibl depes
noTeHIHaIbHbIN Oapeep. TyHHEIbHBIH AP DeKT.

ATOM BOJOpOJla B KBAHTOBOM MeXxaHWKe. KBaHTOBbIE 4HCIIA.
OpOuTanbHBIE  MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Oneir Ilrepna u I'epnaxa. CnuH anektpona. IIpunHnmn
TOKJIECTBEHHOCTH MHUKpoyacTull. @DPepMHOHBI U  OO30HBI.
CummMmeTpusi BOTHOBOH (YHKIIMU CUCTEMBI OJIMHAKOBBIX YACTHII.
[Mpunmun  [laymu. OOBACHEHHE TNEPUOIUICCKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpPreTHUECKHUIl CIEKTP aTOMOB
u MoJsiekyd. [Ipupoia Xummuyeckoil CBA3M.

Pa3nen 9. ®Du3uKa AaTOMHOI0 AApa.

AtomHoe sapo. JlegekT Macchl, SHEprus CBA3M sapa. SnepHbie
cuiabl. Mojenu aroMHOro  sijpa: KamelbHas  MOJEIb,
oOosioueyHasi MoAeNlb. Buabl pagvoaKTUBHOIO H3IYYECHHUS.
3aKkoH paguoakTHBHOTO pacnana. Anbda-pacman. bera-pacnan.
[M'amma-n3nydenue. YacTuibl 1 aHTUYACTHUIIBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas snepHas
peakuus. SInepHbie peakTopsbl.

DyHIaMEHTAIbHBIE B3aMOIEHCTBHS. Knaccudukanus
3J€MEHTapHbIX yacTull. KBapku.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbl mpakTHYECKUX 3aHATHH U UX TPYIOEMKOCTh NMPUBEICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne Dopmsbl .
TeMbl IpaKTUYECKUX TpynoemMKOCTh, |IpaKTUYECKOM |pasnena
/ . MPaKTUYECKHUX
3aHATAN . (gac) MOJATOTOBKH, | JUCIIUIT
0| 3aHATUN
(dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemtenue 3amau 2 1
JUHaMHKa
MaTepUaJIbHON TOYKU
2 Kunematuka u Pemnrenue 3amau 3 1
JTUHAaMUKa
a0COTFOTHO TBEPIOTO
Tena




CnenuanbHasi TEOpUS
OTHOCUTCIBbHOCTH

Pemrenue 3anmau

Kunematnka n
NUHAMHKA KOJIEOaHU

Pemnrenue 3amau

XapaKTEepUCTUKU
BOJIHOBBIX ITPOLICCCOB

Pemnrenue 3anau

MonekynsipHo-
KHHETHYECKasi Teopus

Pemrenue 3anau

Cemectp 2

HanpsixeHHOCTD 1
ITOTEHIIAAI
JIEKTPOCTATUYECKOTO
0JIsA

Pemenue 3agau

JIBuxeHue
3apsKEHHBIX YacTHIL B
ANEKTPOCTATHYECKOM
1noJje

Pemenue 3agau

JIMDIIEKTPUKH B
NEKTPUYECKOM IIOJIE.

Konnencarop

Pemenue 3agau

XapaKTepUCTUKU
NEKTPUYECKOTO TOKA

Pemenue 3agau

—_— = =

Nunykius
MarduTHOTO IIOJIS.
CwJIbl B MArHUTHBIX
MTOJISIX

Pemenue 3anau

—

3akoH
3JIEKTPOMArHUTHOM
nHaykuuu Papanes.
PaboTa B MarHuTHBIX
MOJIAX

Pemenue 3anau

13

WNutepdepenmus.

Hudpaxius.
[Tonsipuzanus

Penrenue 3amau

Cemectp 3

14

TernnoBoe uzy4eHue.
dDotordp ekt

Penrenue 3amau

15

Dddext Komnrona.
CBoiicTBa (hOTOHOB

Penrenue 3amau

16

AtoM Bogopoa.
IToctynatel bopa

Pemenue 3anau

17

CooTtHoIIeHHE
HEOIPEIETCHHOCTEN
Ieiizendepra. BoHb!

ne bporins

Pemenue 3anau

18

YpaBHeHue
[Ipenunrepa.
[TorennmansHble
OGapbepbl

Pemenue 3anau

19

S nepHble peakuuun

Pemenue 3anau

Bcero




4.4. JlabopaTopHbIE 3aHATHS

TeMbI TabOopaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TA0HIIE .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No N3 Hux Ne
/ HanmMenoBanwne mabopaTopHBIX padboT TpyAOCMKOCT®, | NPAKTHUIECKOH | pasjieina
. (gac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI
Cemectp 1
1 MasitHuk MakcBesia 4 1
2 HaxmoHHBIH MasiTHHK 4 2
3 CTOJIKHOBEHHE IIIAPOB 3 1
4 | Maremaruyeckuii 1 000POTHBIN MAasTHUKH 3 2
5 Omnpenenenne CKOPOCTH 3ByKa B BO3yXe 3 3
Cemectp 2
6 | OmnpeneneHne MICKTPOSMKOCTH 4 4
KOHJIeHCAaTopa
7 HccnenoBanue penakcarMOHHBIX KOJICOaHMIA 4 4
8 Omnpenenenne ropu3oHTaIbLHON 3 5
COCTABJISIOLIEN HAIIPSKEHHOCTH
MarHUTHOTO TOJISI 3eMITH
9 Omnpenenenue yaenbHOIO 3apsiia 3JIEKTPOHa 3 5
10 | Komnsna HeroToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITyYCHUS 4 7
12 |  Buemnuit potordpdexr 3 7
13 | H3yueHue criekTpa aTomMa BOJ0poJia 4 8
14 |  OmnpenereHne MOTEHITMAIOB BO30 YK ICHUS 3 8
aTOMOB
15 | Omnpenaenenue SHEPTUN oL — YACTHII IO 3 9
nmpoOery B BO3IyXe
Bcero 51
4.5. KypcoBoe npoeKkTHpoBaHHE/ BHIIIOJHEHUE KypCOBOU pabOThI
Y4eOHBIM IJTAaHOM HE MPEyCMOTPEHO
4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Bugsl camoctosiTenbHON paboThI U €€ TPYJI0eMKOCTh PUBEICHbI B Ta0uIe 7.
Ta6mmia 7 — Buabl caMOCTOSTENHHOM PaObOTHI U €€ TPYA0EMKOCTh
BH1 caMOCTOSTEIBHOM paGoTI Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 5
N3yueHune TeopeTHIecKoro MaTepraia 43 20 11 12




nucturiuael (TO)

[ToaroroBka K TeKyieMy KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[ToaroroBka Kk NpOMEKYTOYHOH 43 19 10 14

arrectaruu (ITA)

Bcero: 129 58 31 40

5. IlepedeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHU S
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKne MaTepHalbl JUIsl CAMOCTOSITENIFHOW paboThl 00yJaroIuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
IlepedeHb neyaTHBIX M AIEKTPOHHBIX YUEOHBIX N3JaHUN IIPUBE/IEH B TabmuLe 8.
Tabnuua 8— [lepeyeHb meyaTHBIX M YJIEKTPOHHBIX YUEOHBIX M3JaHUN

Komuectso
9K3EMILTIPOB B
UglLHf;)[géc bubnuorpaduueckas ccpuika 61/1(61(115/;3:@
AIIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc ¢usuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Ta6m1. -
(Beicmiee obpazoBanme). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalo | Uponos, . E. Mexanuka. OCHOBHBIE

g/product/1984911 3aKOHBI : yueObHoe nocodue / . E. Upomos. -
15-e m31. - Mockga : JlabopaTopust 3HaHHH,
2021.-312c.

https://znanium.com/catalo | Mpoznos, . E. BomHoBbIe poriecchl.

g/product/1093071 OcHOBHBIE 3aKOHBHI : yueOHOe nocobue / 1.

E. UponoB. — 8-e n3n. — Mockaa :
JlaGopatopus 3nanwmii, 2020. — 266 c.

https://znanium.com/catalo | Upoznos, 1. E. ®uznka makpocucrem.
g/product/1093057 OcHOBHBIE 3aKOHBHI : yueOHOe nocobue / 1.
E. UponoB. — 8-e n3n. — Mockaa :
JlaGopatopus 3nanwmii, 2020. — 210 c.

https://znanium.com/catalo | Upoznos, 1. E. Dnexrpomaraetusm.
g/product/1984918 OcHOBHBIE 3aKOHHI : yueOHoe nmocooue / U.
E. Uponos. - 12-e u3a. - Mockaa :
JlabGopaTtopus 3nanuii, 2021. - 322 c.

https://znanium.com/catalo | Uponos, U. E. KBanToBas ¢puzuka.
g/product/1984909 OcHOBHBIE 3aKOHHI : yueOHoe nmocooue / U.
E. Uponos. - 8-¢ uz . - Mockaa :
JlabGopaTtopus 3nanuii, 2021. - 261 c.

https://znanium.com/catalo | Upoznos, 1. E. 3apaun no obmeit pusuke :
g/product/1984908 yuebHoe nocobue i By3os / U. E. Mponos.
- 14-e uzn. - Mockaa : Jlaboparopus 3HaHUH,




2021.-434c.

https://e.lanbook.com/book | CaBenwes, 1. B. Kypc obmeit ¢puznku:
/142380 yueOHoe mocobwue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHkT-
[etepOypr: Jlanp, 2020 - Tom 1: Mexanuxa.
MonexynspHas pusuka - 2020.

https://e.lanbook.com/book | CaBenses, U. B. Kypc ob6mieii ¢puzuku:
/123463 yaeOHoe mocobue: B 3 Tomax / 1. B.
CagenbeB. - 13-e uzn., crep. - CaHKT-
[TerepOypr: Jlans, [6.T.]. - Tom 3: KBanTOBas
onTuka. ATomHas ¢pusnuka. Ousmka TBEPAOTO
tena. Gu3uKa aTOMHOTO Spa U
3neMeHTapHbIX yactull - 2019. - 320 c.

https://e.lanbook.com/book | Ctpenkos, C. I1. Mexanuka: yue6uuk / C. I1.
/115197 Crtpenkos. - 6-¢ u3., crep. - CaHKT-
[etepOypr: Jlanb, 2019. - 560 c.

https://urait.ru/bcode/4254 | Kypc o6meit pusuku B 3 kH. Knura 1:

87 Mexanuka: yueOHUK 11 OakanaBpos / b. B.
bonpnapes, H. I1. Kanamnukos, I'. I'.
Cnupus. - Mocksa: M3narensctso HOpaiit,

2019.-353 c.
https://urait.ru/bcode/4254 | Kypc obmeit ¢pusuku B 3 ka. Kuura 2:
90 JJIEKTPOMArHETH3M, ONITHKA, KBAHTOBAsI

busuka: yueOHuK 115 6akanaBpoB / b. B.
bonnmapes, H. I1. Kanamaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3naTenbcTBO
FOpaiit, 2019. - 441 c.

https://znanium.com/catalo | Kann, K. b. Kypc obmieli ¢pusuku : yaeoHoe
g/product/1094750 nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/4542 | Cazonos, A. b. Snepnas ¢pusuka : yaebHoe
14 noco6wue s By30B / A. b. Ca30HOB. - 2-¢
U3J., UCIp. U 1o1l. - Mocksa : 3gaTenseTBo
HOpaiir, 2020. - 320 c.

https://urait.ru/bcode/4542 | Cazonos, A. b. Snepnas ¢pusuka u

15 no3umetpust. COOpHHK 3a/1a4 : yueOHOe
noco6wue /i By30B / A. b. Ca3zonos, M. A.
boropojckas. - 2-e u3f., uchp. 1 AOI. -
Mockga : U3natensctBo FOpaiit, 2020. - 98
c.

7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

Ilepeuenn ANEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMILUIMHBI
npuBe/eH B Tabuuie 9.

Tabmuma 9 — IlepedeHb dIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB HMH(POPMAIMOHHO-
TEJICKOMMYHUKALIMOHHOU ceTH «MHTepHeT»




URL agpec HanmenoBanue

https://new-science.ru/category/fizika/ | UnTepuer-xypnan «Hosast Hayka». Paznen ¢puzuka

https://ufn.ru/ru/ DneKTpoHHAs BepCus )KypHaia «Y crexu
bu3nvecKkux Hayk», OU3NYECKU HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoii akagemMun HayK

https://zanauku.mipt.ru/category/scienc | DIeKTpOHHas Bepcus KypHalia «3a HayKy»

e/physics/

https://openedu.ru/ OobpazoBatenbHas miargopma «OTKpEITOE
o0Opa3oBaHHE»

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl pu3uku
I'YAII

8. IlepeueHb MHOOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOTO OOECIEYEHHUs, HCIOIB3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO0 AUCLUTIINHE.
[TepedeHs UCTIOIB3yEMOT0 IPOTPAMMHOTO OOecIIeueHus IpeIcTaBieH B Tadnuie 10.

Tabmuua 10— IlepeueHs nporpaMMHOTO obecneueHust

Ne ni/m HanmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIECTBIIEHUN 00pa30BaTEILHOTO Mpoliecca Mo AUCIUILTNHE
[Tepeuens UCIONB3YEMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJICTABIICH B TAOIHIIE
11.

Tabmuua 11— Ilepeuers nHGOPMAIMOHHO-CIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmotrpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOW  0a3bl, HEOOXOOUMON JIi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO TpoIIecca IO AUCIUIUINHE, IPEACTABICH B Ta0muiel2.

Tabnuna 12 — CocraB MaTepuaIbHO-TEXHHUUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Homep ayauropuu
n/m MaTepHaTbHO-TEXHUYECKOM 0a3hl (pu HEOOXOAMMOCTH)
1 VYueOHas ayauTopus JUIsl 3aHATHHA JIEKIIMOHHOTO THUIIA, 196135, r. Cankr-
Ta00paTOPHBIX 3aHATHHN, 3aHATUNA CEMUHAPCKOTO TUTIA, ITeTepOypr, ya.
TPYNMNOBBIX U UHIUBUAYATbHBIX KOHCYJIbTAIIUH, TEKYIIETO l'acremo, x. 15,
KOHTPOJIA ¥ TPOMEKYTOUHOM aTTeCTAIUU. aynuropust Ne31-046

Ocnamenue: Criennanu3nupoBaHHasi MEOEITh; TEXHUUECKHE
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs PEICTAaBICHUS yueOHOM
uHpopmanuu OONBIION ayUTOpUH; TaOOpaTOpHOE
o0opynoBaHue (KOMIUIEKT MPUOOPOB A1 (PU3UIECKUX




n3MepeHuil (3NEKTPOHHBIN 3aBoJ DibBpo Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

VYueOHas ayauTopus sl IPAKTUYECKHUX 3aHATUH, 3aHATHHA
CEMHHAPCKOT'0 THIIA, JIAOOPATOPHBIX 3aHITHIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJBTAIUH, TEKYILIEr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALIUH.

OcHamienue: Crennanu3upoBaHHasi MeOelb; TEXHUUECKUE
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs MPEICTABICHUS yueOHOM
nH(popManuu OOJBIION ayAUTOPUH; JTabOpPaTOPHOE
o0opyaoBaHue (KOMIUIEKT IPpUOOPOB 11l GU3NUIECKUX
HM3MEPEHHH (JIEKTPOHHBIN 3aBo DibBpo Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, yi.
I'actenmo, 1. 15,
ayautopus Ne31-04B

VYuebHas ayauTopus Ul 3aHATHH JIEKIMOHHOTO TUIA, 3aHATHH
CEMHHAPCKOT'0 THUIIA, TPYIIOBBIX U HHAUBUAYAIbHbBIX
KOHCYJIbTAI[UM, TEKYIETO KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTalHuu.

Ocnamenue: Criennanu3upoBaHHas MEOEITh; TEXHUUECKHE
cpencTBa 00y4YeHUs, CITYXKAIIKe JJIs PEICTABICHUS yueOHOM
nH(popManuu OOTBIION ayIUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYAOBAHHUS.

196135, r. CaHKT-
[TerepOypr, yi1.
T"acremo, n. 15,
ayautopus Ne32-01

VY4eOHas ayauTopus sl IPAKTUYECKUX 3aHATUH TUTIA,
Ta00paTOPHBIX 3aHATHH, 3aHATUNA CEMUHAPCKOTO TUTIA,
TPYMIOBBIX U HHIUBUIYATbHBIX KOHCYJIBTALUN, TEKYIIIETO
KOHTPOJIS ¥ MPOMEXKYTOYHOM aTTeCTaluu.

OcHamienue: Criennanu3upoBaHHas MeOelb; TEXHUUECKUE
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs MPEICTaBICHUS yueOHOM
nH(popManuu OOJBINON ayAUTOPUH; JTabOpPaTOPHOE
o0opynoBaHue (MOIYJIbHBIE TA0OPATOPHBIC YCTAHOBKH TIO
anekTpoMmaruetTusmy: @I — 03, OIID — 07, OIS — 05, OIID —
08, ®IID - 11, ®IID — 12, OIS — 04 (OO0 «MHTOCY T.
MockBa); MUKPOCHCTEMBI; JIa00OpaToOpHbIe pabOTHI 110
BOJIHOBOII onTuke: 1.bunpusma @penens, 2.Konbua Herorona,
3. Audpaxius miaockux BoiH, 4./[udppakumonnas pemerka,
S.IMonstpuzanus ceeta, 6.0npeneneHue IJMH BOJIH
CHEeKTpaIbHbIX JUHUI; TabopaTopubiid cteHa UT3-OM-II-ITO

(OO0 «IIpodobpazoBanue» r. Kazannp)).

196135, r. CaHKT-
[etepOypr, ya.
I'actenmo, 1. 15,
aynutopus Ne32-04

VYueOHas ayaquTopus Juisi 1Ta00paTOPHBIX 3aHSATHH.

Ocnamenue: Criennanu3nupoBaHHas MEOEITh; TEXHUUECKHE
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs PEICTABICHUS ydeOHOM
nH(popManuu OOJBIION ayAUTOPUH; JTabOpPaTOPHOE
obopynoBanue (MOIyJIbHbBIE Ta0OPATOPHBIE YCTAHOBKH 10
anekTpomarsetuzmy: ®I1O — 03, OIID - 07, AIID - 05, PIID —
08, ®IID - 11, ®IID — 12, BIID — 04 (OO0 «MHTOCY T.
MockBa); MUKPOCHUCTEMBI; JIa0OpaToOpHbIe pabOTHI 110
BOJIHOBOM onTuke: 1.bunpusma ®@penens, 2.Konsua HetoToHa,

196135, r. CaHKT-
[etepOypr, ya.
I'actenmo, 1. 15,
ayautopust Ne32-06




3. Audpaxius miaockux BoiH, 4./[udpakunonnas pemerka,
5.Hongpuzanus ceera, 6.0npeneneHue 1I1MH BOIH
CHEKTpAJIbHBIX TUHUHN; TabopaTopublil crenn UT3-OM-I1-110

(OO0 «IIpodobpazoanue» r. Kazans)).

6 | YueOHas ayquTOpus IS IPaKTUYECKUX 3aHSATUH, 196135, r. Cankt-
1abopaTOPHBIX 3aHATUHN, 3aHITHI CEMUHAPCKOTO THIIA, [TerepOypr, yi1.
TPYNNOBBIX U UHIUBUAYATbHBIX KOHCYJIbTAIIUN, TEKYIIETO Tacrenno, a. 15,
KOHTPOJISI ¥ TIPOMEXYTOYHOM aTTeCTAIHH. aymuropus Ne32-05.

OcHamienue: Criennanu3upoBaHHasi MeOelb; TEXHUUYECKUE
cpeacTBa 00y4eHus1, CIayXKallye Jis IPEeICTaBIeHUs yueOHOM
uHpopManuu OONBIION ayTUTOpUH; TaOOpaTOpHOE
o0opynoBaHue

(;ma6oparopubiii kKomruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bmagucy, r. Mocksa); mabopatopusie cteHasl U-AUT-I10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue, T.
Kazanp); ycranoBku ®IIK-03, OIIK-05, OIIK-10 (HIIIT
«YueOHast TeXHUKa», T. MOCKBa)).

7 | YueOHas aynuTopus AJis 1a00paTOPHBIX 3aHITHH. 196135, r. Cankr-
Ocnamenue: Crenuanu3upoBaHHas MeOEIb; TEXHUYECKUE [etepOypr, ya.
cpezcTBa 00yUEeHus, CIIy>KallKe [Is peacTaBienus yueonoit | [actemno, . 15,
nH(popmanuy O60JIbILION ayTUTOpUH; J1abopaToOpHOE aynutopust Ne32-03.
obopynoBaHue.

(;ma6oparopubiii kKomrieke JIKK-2M Ne36 u Ne37 (HTLL
«Bmagucy, r. Mocksa); mabopatopusie cteHasl U-AUT-I10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue, T.
Kazanp); ycranoBku ®IIK-03, OIIK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6mmia 13 — CocTaB OLIEHOYHBIX CPEJICTB IS TPOBEACHHS MPOMEXYTOYHOM aTTeCTalluu

Bup npomexyTo4HOU aTTecTauuu IlepedyeHb OLICHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMpPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMucs NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1reHKa KOMITETEHITNHT

XapakreprcTrka ¢(hOpMUPOBAHHBIX KOMIIETCHITHIN

5-0aiUTbHAs LLIKAJIA




OreHKa KOMITETEHIN X .
- apaKTeprucTHKa CPOPMHUPOBAHHBIX KOMITETEHIUH
— oOyuaromuiics TIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTtepuair;
— YBEPEHHO, JIOTUYHO, ITOCJIEA0BATEIBHO U TPAMOTHO €I0 U3J1araer;
COTIHOY — OIMpasChb Ha 3HAHMSI OCHOBHOM M JIONOJHMUTEIBHOU JIATEPATYPE,
GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JIEATEIbHOCTBIO HAIIPABJICHUS;
— yMeso 00OCHOBBIBAET U apTYMEHTUPYET BbIJBUTAEMbIE UM UJICH;
— JIeIaeT BBIBOJbLI K 00OOIIECHMS;
— cBOOOIHO BJIa/ICET CUCTEMOM CIEUATM3UPOBAHHBIX MOHATHH.
— oOyuarommiics TBEpO YCBOWJI MPOTrpaMMHBINA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, ONUpasChb Ha 3HAHWS OCHOBHOU
JUTEpaTypHl;
«OpOMION — HE J0INYCKAET CYLECTBEHHBIX HETOYHOCTE; 5
— YBA3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUUYECKOH JESATEIBHOCTHIO
«3AuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJI0KECHHS;
— JIeaeT BBIBOJbLI K 00OOIECHMS;
— BJIAJICET CUCTEMOI CIEUAIM3UPOBAHHBIX OHSITUH.
— OOy4JarOIIMICS YCBOWJI TOJIBKO OCHOBHOM MPOTPaMMHBIM MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOIYCKaeT HECYIIECTBEHHBIE OIIMOKU U HETOUHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTCHOY — UCHBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHWI
HaIlpaBJICHUS;
— c1a00 apryMeHTHPYET HayYHbIE TTOJI0KEHUS;
—3aTpyAHsiercs B GopMyTupOBaHUU BBIBOJIOB U 0000IIECHHIA;
— YACTUYHO BJIAJICET CUCTEMON CIEMAIIM3UPOBAHHBIX OHSTHII.
— oOy4Jaromuiicss HE YCBOWJ 3HAYUTEIBLHOM YacTH MPOTrPaAaMMHOTO
MaTtepuana;
— IOTIyCKaeT  CYHIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpHU
«HEYJIOBIIETBOPUTEIIEHO .
«HE 3AUTCHON paccMOTpeHHH MPoOJieM B KOHKPETHOM HaIlpaBJICHUU; 5
— UCHBITBIBAET TPYAHOCTH B MPAKTUYECKOM ITPUMEHEHNHY 3HAHM;
— HE MOKET apIr'yMEHTHPOBATh HAYUHBIE ITOJI0KEHMUS;
— He popMyIUpPYeT BBIBOAOB M 0000IICHHUH.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) i 5K3aMeHa IpeAcTaBiIeHbl B Tadnuue 15.

Tabmuna 15 — Borpock! (3agaun) Asis 3K3aMeHa

Ne /1 [Tepedyens BompocoB (3a1a4) y1st SK3aMeHa Koxn
WHNKATOpa
Cemectp 1

1 HazoBure npenMeT u3ydeHuss KHHEMATHKH. OIIK-1.3.1

2 Jlalite onpeneseHre MaTepuaabHON TOUKU. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TaHT€HLUATIbHBIM YCKOPEHUEM

3 a. = 4 M/c* n HOPMaJIbHBIM YCKOpPEHHEM a, = 3 m/c’. Haiigure | OIIK-1.V.1
BEJIMUMHY MOJIHOTO YCKOPEHHUS Tela a.

4 HazoBure, B kakux enuHuiax usmepserca B cucreme CU yrimosas OMK-13.1
CKOPOCTb U YIIIOBOE YCKOPEHUE.

5 JaiiTe onpenenenrie abCOIIOTHO TBEPAOMY TEIY. OIIK-1.3.1
[Ipoananu3upyiite OTIMYMA CHCAYIOIIUX (U3NYECKUX MOJEIeH:

6 aocomotHO TBEpHoe Teno (ATT) m marepuanpHas Touka. [IpuBenure OIK-1.Y 1
npuMep, B KOTOPOM OJIHO M TO € TEJIO BBICTYNAeT B KayecTBE
MarepuasibHON Touku 1 ATT.




[TokaxkuTe CBSI3b MEXAYy JIMHEHHOM W  YIVIOBOM  CKOPOCTBIO

7 . OIIK-1.¥.1
MaTepHaJIbHOM TOUKHU.
[Ipoananu3upyiite xapakrtep NPSAMOJIMHEUHOTO IBWKEHUS Teja IO

3 U3BECTHOMY 3aKOHY ABIKeHUs x(f) = 10 + 2*¢ + 0,5*7 (m). Kakoit nyTh | yoe v
MPOMJIET Teo 3a yka3aHHOe Bpems ¢ = 2 ¢? OOOCHyiTe MpUMEHEHNE T
3aKOHOB, CIIOJIb3YEMBbIX I PEILIEHUS 3aa4u.

9 ChopmynupyiiTe nepBsolii 3aKkoH HproTOoHAa. OIIK-1.3.1

10 OOBsSICHUTE TPUHIUI W3MEPEHUS BEIMYMHBI CUJIbI, OCHOBAaHHBIA Ha OITK-1 3.1
TpeTbeM 3akoHe HproTOHA. o

1 OOmbscHHUTE, KaK, COTJacHO BTOPOMY 3akOoHY HpIOTOHa, 3aBHUCHUT OITK-13.1
YCKOPEHHE TeJIa OT €ro0 MaccChl.
[IpuBenure npumep, WUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.¥.1
HproToHa.
KameHb 1€XUT Ha THE COCy/a, MOJHOCThIO MOrPYKEHHBIN B Boay. Kak

13 MU3MEHUTCS CHUja JaBJICHMsT KaMHA Ha OHO, eciau cBepxy Hamuth | OIIK-1.V.1
KepOCHH (KEpOCHH HE CMeIMBaeTcsi ¢ Bojoi)? OOOCHYITE CBOI OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIK-13.1
TPACKTOPHHM IIJIAHET.
OueHute 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICCTBYIOIINX TEJI M pacCTOsSHUSA Mexay HumMu. OOocHyMTe,

15 KaK M3MEHHUTCS CHUja B3aUMHOTO TANOTEHMs IBYX Tei, ecin Mmaccy | OIIK-1.V.1
OJIHOTO W3 TE€J YBEJIHWYWTh BJABOE, A PACCTOSHUE MEXKIY TEIaMH —
YMEHBUIUTH B JIBa pa3a.

16 JlaliTe onpeenenre UMITyJIbca Tesia Kak (U3Nn4eCcKOl BeTUIUHBI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OITK-13.1
COXPaHEHHUs UMITYJIbCa.

18 HazoBure, kakas usnyeckast BenuuuHa Ha3biBaeTcsi MOoMeHToM cuibl. | OINK-1.3.1
CpaBHUTE 3alIUCH OCHOBHOTO 3aKOHA AUHAMUKH JJIS1 TOCTYIMATEIBHOIO

19 U BpamarenbHoro ABmxkeHus. Haitnure B3ammocBszu mexnay stumu | OIIK-1.Y.1
3aKOHaMH.

20 ChopmynupyiiTe 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpeneneHue paboThl Kak GU3MUECKOM BEIUYHHBI. OIlK-1.3.1

22 ChopmynupyiTe, 9TO TaKO€ MOITHOCTH KaK (hu3nUecKasi BEJIMYHHA. OIIK-1.3.1

23 OOBbscHHUTE, TOYEMYy LIEHTPOCTPEMUTENbHAS CHIa MPH BPAIICHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE MPOU3BOIUT paOOTHI. T
Uccnenyiite paboTy CHITBI, €CJIH TEIO0 Maccoil m = 1 KT moja JeiCTBUEM

24 HEKOTOPOW CHJIBI U3MEHHUIIO CBOIO CKOPOCTH € vy = 1 M/c o v =3 mM/c. OIK-1.Y 1
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX JJISi PpEIICHUs o
3a/1a4nl.

25 OOBscHUTE, B YeM COCTOUT pa3IMyUe MEXIy KOHCEPBAaTUBHBIMH U OIK-1.Y 1
HEKOHCEPBATUBHBIMH CHJIAMH.
Kakoit kopabibp JBWXKETCS MEIJICHHEE — HarpyXXeHHbIM HIu

26 HEHArPY)KEHHBIH — mpu  oaumHakoBoi Mommoctu apurarens? | OIIK-1.V.1
OO6ocHYylTE CBOM OTBET.

27 JlaiiTe onpenenenre NoTeHIaabHON d3HEPTuK. OT Yero OHa 3aBUCHUT? OIIK-1.3.1

78 OO0mbscHuTeE, kaK pa69Ta KOHCEPBATUBHOM CHJIBI CBs3aHa C OIK-13.1
MOTEHIMATbHON SHEPTUEH.

29 ChopmynupyiiTe 3aKOH COXpaHEHHMS MEXaHWYECKOH DHEpIHUu. OIK-13.1
IIpuBenuTe npuMep BBIOJHEHHUS 3aKOHA COXPAHEHHS SHEPT M.

30 Jan toHkumii crepkeHb Maccoir m = 120 v u mmuHOU [ = 50 cwMm, OMNK-1.Y 1

CIOCOOHBIN BpamaThbCsi OTHOCUTEIHHO OCH, MPOXOIIICH uepe3 ero




cepenuny. Paccuwmraiite
YKa3aHHOU OCH.

€ro MOMCHT HHEPUHUHU OTHOCUTCIIBHO

[TokaxkuTe HAa mpUMepe TOHKOro cTepkHs aauHor 20 cM u maccou 30
I, Kak npumeHnserca teopema lllreliHepa 11 pacdyera MOMEHTa

31 OIIK-1.¥.1
MHEPLUU TeJl MPH MEPEHOCe OCHU BPALLEHUS C CEpeAMHBbI CTEP)KHSA Ha
OJIMH U3 €r0 KOHIIOB.

37 HazoBute Qopmyny, mo KOTOpoW BBIYUCIAETCS MOMEHT HMITYJIbCa OITK-13.1
abCOJIIOTHO TBEPAOTO TeJa.

Kak BbluncnsieTcsi KUHETHYECKash SHEprusi BpalleHHs aOCOIIOTHO

33 tBepaoro Tena? CpaBuHute ¢ Gopmynoil s kunetnueckoir sneprum | OIIK-1.V.1
MOCTYNATEJbHOTO IBUKEHHUS.

Chopmynupyiite aBa  mocTynata TEOPUHM  OTHOCHUTEIIbHOCTH

34 o . OIIK-1.3.1
OWHIITENHA.

CnpasemyinBa nu B crenuanbHO Teopuu oTHocuTenbHOCTH (CTO)

35 KIaccndeckas popMylta [Uisi KHHEeTHIecKoil sreprun E = m*v?/2? Ecim OIK-1.Y 1
HET, TO KAaK PACCUMTBIBAETCS KMHETUYECKAsl SHEPrHUs TeJla COIJacHO
CTO?

Onpenenure, Kak M3MEHHUTCS NEpUOA KOlIeOaHUM MPYKHUHHOTO

36 MasiTHUKa TpU YBEIMYEHHWH €ro Maccbl B 2 paza, a »xectkoctd | OIIK-1.V.1
IpYXHHBI — B 8 pas.

37 Kak cBs3aHa sHEprysi rTapMOHUYECKUX KOJIEOaHUH ¢ MX aMIUTUTYI0U? OIIK-1.V.1
CnenaiiTe BBIBOA 1O BOINpOCY: Kak OyIeT U3MEHATHCA XOJ
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX JHEH IO

38 CPaBHEHHUIO C XOJOJHBIMU 3UMHUMH JTHAMH, €CJIM Yachl ycTaHoBlieHsl B | OIIK-1.Y.1
HEYTEIUICHHOM IOMEIEHUN (CTEpPKEHb MasTHHUKA METaJUNINYeCKuil)?
ApryMEHTHPYWUTE CBOM OTBET.

39 CdopmynupyiiTe onpeeneHrne BOIHBI. OIIK-1.3.1

40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMU M  TMOINEPEUHBIMU OIK-1.Y 1
MEXAHUYECKUMHU BOJIHAMHU.

41 3anummuTe ypaBHEHUE OCTYIIeH BOJTHBI. OIIK-1.3.1

42 HazoBure, uemy paBHa cpeHssi 00beMHast INIOTHOCTD Hepruu BosHbl. | OIIK-1.3.1
Hcrounuk 3ByKa U MPUEMHUK JBHUXKYTCS IPYI OTHOCUTEIBHO APYyra co
CKOPOCTSIMH yerm M Uy COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpEJie paBHA

43 340 m/c. IlpoananusupyiiTe 3amady U ONpEAEIUTE OTHOCHTEIHHOE OIK-1.Y 1
W3MEHEHUE YacTOTHI 3ByKa 3a cueT 3pdekra Jlomnepa. Ucrounuk u
INPUEMHUK IBHKYTCS HABCTpeUy APYT APYTY: Uyem = 40 M/cC, v,y = 60
M/c.

44 Chopmynupyiite npunmmn ['roirenca. OIIK-1.3.1

45 HazoBute onpenenenre natephepeHITMN BOJIH. OIIK-1.3.1

46 C(bopMyanyf/’ITve, YTO HasblBaeTCAd CcrosAYerd BoJHOHU. IIpuBenure OMK-1.Y 1
pUMep CTOSYEH BOJIHBI.

47 Ha3oBute ocHOBHBIE NTapaMeTphl COCTOSHUS, KOTOPBIMU ONHCHIBAETCS OITK-13.1
TEPMOJMHAMHYECKasl CUCTEMA.

Ha oxny wamry BecoB mocTtaBWiM ONIOIe ¢ ropsyeld BOJOW, a Ha

48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-1.V.1
BpeMeHH 3To paBHoBecue? OOocHyiiTe Bam oTBerT.

49 3anuIruTe ypaBHEHUE COCTOSIHUS UICATTbHOTO rasa. OIIK-1.3.1

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y JKECTKOH JIBYXaTOMHOM OIK-13.1
MoJIeKyJibl. C KAKMMU JIBHJKEHHUSIMU OHU CBSI3aHBI?

51 Yewmy paBHa paboTa raza B ©30XOPHOM MPOIECCe OIIK-1.3.1

52 Onenute, 4yBCTBUTEIBHOCTh Kakoro tepmomerpa Bbimie — prytHoro | OIIK-1.V.1




WJIM CIIMPTOBOTO (MIPU MPOYHX PABHBIX YCIOBHUSX)?

I'a3, Haxomsmmiics mpu noctosHHoM aasienuu p = 100 klla, uamenun | OIIK-1.Y.1
53 o0seM ¢ V| =4 M no Vo =12 M [TokaxuTe, KaK pacCUUTHIBACTCS
paboTa rasa B TakOM Ipoliecce, U HaWIUTe ee BEJIMUHHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHs] TEMIepaTyphl Ta3a mpu OIK-1.Y 1
ero OpicTpoM pactpeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX 4aCTE€ COCTOUT TEIJIOBAsI MAllIMHA. OIIK-1.3.1
Ouenute cuTyalnuio: Karuld MacissHUCTOM JKUIKOCTH IONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTekaercs, o00pa3ys TOHKYIO IUIEHKY. OIK-1.Y 1
OO0s3aTenbHO JIM 3Ta IUIEHKA 3aKpOET BCIO IMOBEPXHOCTb BOJBI?
OO6ocHYylTE CBOM OTBET.
Onenure curyanuio. YTo 00KHUraeT KOXKy CHIIbHEE: BOJa UM BOJSTHOMN
57 nap OJWHAKOBOM Macchl Tpu oOaHOM U Tou ke Ttemmneparype? | OIIK-1.V.1
O6ocnyiite Bam oTBer.
Cemectp 2
58 UTo n3ydaer syeKTpocTaTuka? OIIK-1.3.1
59 Jlaiite onpeneneHrne TOYEYHOro 3apsia. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
pacCcTOsIHAE MEXKy HUMU YBEIHUYUTH B 3 paza? OO0CHYIiTE Balll OTBET.
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOpOJa IMpH MoiHOM o0OopoTe anekrpona | OITK-1.VY.1
BOKPYT HETO.
Kak B3ariMHO OpHEHTHUPOBAHBI CUJIOBBIC JIMHUH U SKBUIIOTEHIIUAILHEIE
62 OIIK-1.3.1
TTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb OITK-13.1
3JIEKTPUYECKOTO MOJIsi? o
64 UTo0 Ha3bIBACTCS DIICKTPUUECKUM JUTTIOJIEM ? OIIK-1.3.1
65 Kaxkwue BelecTBa Ha3pIBalOT JUAJIEKTPUKAMU ? OIIK-1.3.1
66 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-1.Y 1
JINDJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsii JOJDKEH HAXOJIUTHCS Ha
67 00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU pa3HOCTH noTeHuuanoB Mexay | OIIK-1.Y.1
obkmaakamu B 12 B on obnangan sueprueii B 1 Jx.
Onenure, Kakoi eMKOCTBIO OyAyT 001a1aTh METAJUIMYECKHE TITACTHHBI
68 miomanpo 0.2 M’ KOTopble pasiencHsl cioeM mapaduua (¢ = 2.5) | OIK-1.V.1
tosuuHou 0.5 cM?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IJIACTMHAMHU, eciau u3 3Tux miaactud | OIIK-1.V.1
BbIPE3aTh KPYTU C JMAMETPOM, PAaBHBIM CTOPOHE KBaJpaTa.
Ouenute curyaluio: JBa KOHAEHcaTOopa OAMHaKoBOoM emkoctu 200
70 MK® coemuHeHbl napaienbHo. Kak m3menutcs ux obmas emkxocth, | OIIK-1.VY.1
€CJIM COEIMHEHHNE 3aMEHNUTD Ha ITOCJIEA0BATEIbHOE?
71 JlaiiTe onpeeneHue 3IeKTPUIECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akon OMa JJ1s1 ygacTKa IeTu. OIIK-1.3.1
73 Kaxk u3mMeHuTcs conpoTuBlieHHE POBOAA, €CJIU €r0 JIJTUHA YBEIHUUTCS OMK-1.Y 1
B 4 pasa, a nuaMeTp — yBenuuutcs B 2 paza? OO0CHYHWTE CBOM OTBET.
74 Paccuuraiite MOIIHOCTD, BBIACISIEMYIO Ha CONPOTUBIEHUU 3 KOM nipu OINK-1.V 1
MIPOTEKAHUU Yepe3 HEero Toka cuiion 60 MA. T
75 Jlaiite onpeeseHre MarHuTHOM MHYKLIUH. OIIK-1.3.1
76 Kakum 06pazom onpenensieTcss HarpaBieHUe CUTbl Amrmepa? OIIK-1.3.1
77 Chopmynupyiite 3akon buo-Capapa-Jlamaca. OIIK-1.3.1




PaccuuraiiTe, ueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE

78 OIIK-1.V.1
KpYyroBoro BUTKa paauyca 25 cm ¢ TokoM 0.5 A.
PaccunTailiTe MarHUTHYH0 WHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB Ha CaHTUMETP JUIMHBI U (heppoOMarHUTHBIHA

& CEepACYHUK C MpoHHUIlaeMocTrio | = 100, ecinu mo HeMy MPOXOJUT TOK
cuioi 2 A.
PaccuunTaiiTe IIOTHOCTH HAMOTKH TOpOHAa, HeoOxoaumyto, uToObl mpu | OTIK-1.VY.1

80 CUJIe TOKa B HeM, paBHOW 10 A, MarHUTHOE TOJI€ HA €r0 OCU MMEJO
BenuuuHy 1 MmT.
Onpenenure, Kakoil 3apsii HECET 3JIEMEHTapHas 4dacTtuua, eciu oHa, | OIIK-1.V.1

81 JBUTASICh CO CKOPOCThI0 1 MM/c B MarHuTHOM moiie ¢ uHayknuen 0.5
Tn, ucneiTeiBaeT Aeiictere cuiibl Jlopena Bennunnoi 0.16 mH.
OueHuTe CUTYyalUIO: B MATHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMU

82 BJIETAIOT MPOTOH M AEKTPOH. bynyT nmu otnnyarbes ux tpaekropuu, v | OIIK-1.Y.1
€CJIM J1a, TO KaKuM 00pa3oM? ApryMeHTHPYHTE CBOM OTBET.

83 B 4em cocTouT sIBJICHUE 3JIEKTPOMArHUTHOW MHITYKITUU? OIIK-1.3.1
[Ipoananuzupyiite Benuununy 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE

34 BBIHOCAT U3 MOJIS 3a BpeMd 25 Mc. MeTainieckoe KOJIblo paanycoM OMK-1.Y 1
10 cM HaxoauTcs B MarHUTHOM mosie ¢ uaaykuued 50 mTn. Otser
3anumuTe B MB.

85 Jlaiite onpenenenus [uaMarHeTHKaMm M napaMarHeTHKaM. OIIK-1.3.1

86 Kakwue BemecTBa Ha3bIBatOTCs (peppoMarHeTHKAMH? OIIK-1.3.1

87 UT0 Ha3bIBAIOT KOAPUUTHUBHOMN CUIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE WHAYKTUBHOCTBIO

88 . . OIIK-1.V.1
100 mI'a ¢ Tokom cunoit 0.2 A. OTtBeT maiite B MJIK.

%9 [Ipennoxure cmoco® u3MEpeHHsS BEIWYMHBI MATrHUTHOW SHEPTUH, OIK-1.Y 1
3aKJIFOUEHHOM B KaTyIIKe, C MOMOIIBIO COMTPOTUBIICHHUS.

90 UTto Ha3bpIBaeTCS AIEKTPOMATHUTHON BOJIHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI

91 HaNpsHKEHHOCTU  AJIEKTPUYECKOTO TMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOpPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTPa)KEHHUS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, TIe CBET ABIKETCS ObicTpee — B anmase (n = 2.42)

93 niu B Bojie (n = 1.33). Bo ckomnbko pa3 paznuyatorcs ckopocTt ceera B | OIIK-1.VY.1
JIAHHBIX cpeaax?
OueHuTe cuTyaluio: JIyd CBeTa MaJaeT Ha TPaHUIly pasfena JIBYX
BeulecTB noj yriaom 30°. ITokaszarenb npenomiieHUs MEPBOM Cpelbl

94 paBeH 2.4. Bo3MOXHO Jii, 9TOOBI OTpaKeHHBIN U TipeioMieHHbIi iy | OITK-1.V.1
ObUTM TMEpPHeHIUKYISIpHBI Jpyr Apyry? Ecnu npa, ompenenwrte
MO0Ka3aTeNb MPEIOMIICHUS] BTOPOU CPEJIbL.

95 Uro Ha3wpIBarOT nHTEpdepeHImeit ceera’? OIIK-1.3.1

9% Onummure, B 4eM pasjinuue MEXKILY F€OMETPUYECKON M ONTHYECKON OMK-1.Y 1
Pa3HOCTHIO XOJa CBETOBBIX JIYUEH.
[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU

97 OKPAaCKH y TOHKHUX IUIEHOK (pa3/uTOoe Ha MOBEPXHOCTH BoAbl Mmacio, | OIIK-1.V.1
MBUIbHBIE TY3bIPH U T.I1.).

08 Urto Takoe nmmcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OIK-13.1
HaOJTIOZICHUS TUCTICPCHH.

99 [Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO OMNK-1.Y 1

HaOroaTh Ha JU(PAKIMOHHOM pemeTke, ecnu oHa umeer 500




MITPUXOB HA MUJUIUMETP U €€ 00Jy4aroT CBETOM C JUIMHOW BOJIHBI 500
HM.

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM

100 OIIK-1.3.1
Ha0JII01aeTCsl MUHUMYM HHTEHCUBHOCTH?
[ImockomoApU30BaHHBIM CBET TMaJaeT Ha aHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh MOJSpU3alMu  cocTaBisieT yron 30° ¢ IJIOCKOCTBIO OMK-1.Y 1
aHanuzatopa. Bo CKolbKO pa3 yMEHBIIUTCS MHTEHCHBHOCTH CBETa B
YKa3aHHOM city4ae?

Cemectp 3

102 Uto Takoe abCOIIOTHO YepHOE TeN0? OIIK-1.3.1
Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIUBAHUS

103 JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOochyiite Bam otser, | OIIK-1.V.1
onupasichk Ha 3aKk0H Ctedana-bobpivana.
Pacnonokure crenyronye CHeKTpadbHble KIACChl 3BE3J B MOPSAIKE
BO3pacTaHus aOCONIOTHON TEMIIEPATypHI:
A — Oetble 3BE315I,

104 | G wemmere, OINK-1.V.1
M — kpacHsle,
O —ronryonie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHUsS! aOCOIIOTHO YEPHOTO Tela.
OO0BsICHUTE OJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHHUS 1[BETA.

105 OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tejla C IMOMOIIbIO OIK-1.Y 1
ONITHYECKOTO MUPOMETPA.

106 UYrto HaspiBaeTcs BHEIHUM (HoTodhdhekToM? OIIK-1.3.1

107 B kakux eguannax cucrembl CU MoxxHO n3MepsTh dHepruio potonor? | OITK-1.3.1
MoskeT 1 BUIUMOE U3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

108 MeTajuia, paboTa BeIXoJa KoToporo pasHa 3.5 3B? O6Gocnyiite cBoit | OIIK-1.V.1
OTBeET.

109 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO OTK-13.1
U3ITyYEHUS.

110 OO0®bscHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJIHBI. OTK-13.1
OO6ocHyliTe Balll OTBET.
®oToH ¢ anuHON BOJMHBI A = 97,04 mM paccesyics Ha HEMOJBHKHOM
anekTpoHe mon yriom 0 = 90°. I[lpemnoxure crnocod ompeneneHus

111 OTHOCUTEJIbHOTO  W3MEHEHHUs  JUIMHBI  BOJHBI  (GOTOHA  MIpH OIK-1.Y 1
KOMIITOHOBCKOM paccesiHiH. PaccunTaiiTe ero BeTUYMHY B YKa3aHHOM
cinyyae. KomnToHOBCKas AJiiHA
BOJIHBI paBHa 2,426 M.

112 Onuiure, 9YTO MPECTaBIAECT COO0M aTOM B paMKax Mojieiu ToMcoHa. OIK-13.1
Kakue ocHOBHBIE HETOCTATKU JAHHOU Mojenn? o
ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIiIuMHBI

113 BOJIHBI U3JIy4€HUE MOXKET UCIYCTHTh JaHHBIH aToM? Obochyiite Bam | OIIK-1.V.1
OTBET, UCNOJIb3Ysl MOCTYNaThl bopa.

114 B uem coctout runoresa ae bpoita? OIIK-1.3.1
OObsicHUTE, TpU KaKUX YCIOBHUAX MHUKPOUYACTHIBI IPOSIBISIOT

115 BOJIHOBblE cBoMcTBa. IlpuBenure mnpumeps, mnoarsepxkaatomue | OINK-1.3.1
BOJIHOBBIE CBOICTBA YaCTHII.
Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU

116 MomnajlaHi B BOpoOTa MmMpUHOM 7 M, ecaum macca msiya 400 r., a | OIIK-1.Y.1
ckopocTh - 100 kM/9? OTBET 060CHOBATD.

117 KaxoB ¢u3ndeckuii CMbICT BOJIHOBOW HYHKIIUN? OIIK-1.3.1




118

B uem oriamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

119

CpaBHuTe JIMHY BOJIHBI A€ bpoilns nnsa mapuka maccoi my,, = 0,2 T 1
MPOTOHA MACCOit 7, = 1.67%107 Kr, IMeIOMMX OTUHAKOBEIE CKOPOCTH
\

OIIK-1.V.1

120

Kakum o00pa3oM »sHeprusi «HyJEBbIX KoJeOaHMI» KBAaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeomnpeaeneHHocrel ['efizenOepra?

OIIK-1.¥.1

121

HocanaﬁTe, CKOJIBKO DJJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMM B aTOMC.

OIIK-1.¥.1

122

[TocuuTaiite, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOTO IEIUKOM
3armojHeHa BHEIIHsST 2p-000504ka. ATOM KakKoro BEIIeCTBA HMEET
TaKyIO 3JIEKTPOHHYIO KOHPUTYpaLHio?

OIIK-1.¥.1

123

OL[GHI/ITG 10 TOPAAKY BCIIMYUHBI BPEMS JKU3HHU KBAHTOBOI'O COCTOAHUA,
SHEPrus KOTOPOro XapakTepusyercs pa3MmbiBaHueM nopsiaka AE = 0.1
aB.

OIIK-1.¥.1

124

MukpouacTuua 3amnepra B O4HOMEPHON NOTEHIUAIBHOU AME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
gucioM n = 1. Ilokaxkure, Kak ONpeNeNUTh KOOPAMHATBI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHKPOUYACTHUIy MaKCHUMaJlbHa.
HaiinnTe nx B yKka3aHHOM ClIy4ae.

OIIK-1.¥.1

125

KakuM MokeT OBITh CHUH YacTHIl, KOTOPbIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaxa? [IpuBeaure npuMepsl TaKUX YacTHULL.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBaHTOBOH CUCTEMBI (hepMHUOHAMU U O030HAMHU.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOT'O 1 BBIHY)XXICHHOI'O U3JTYYCHUSI.

OIIK-1.V¥.1

128

[Ipennoxute  TeopeTndeckoe OOOCHOBaHHWE, KaK  H3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €clii B HETro BHEAPHUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOW mpumecu? BaleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHIUA — 3.

OIIK-1.¥.1

129

OnumuTe NPUHIKI pabOTHI JIazepa N0 TPEXYPOBHEBOH CXeMe.

OIIK-1.3.1

130

Jlazep pabotaer O TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinus E; = -8 3B, sHeprus Bo30yxaeHHOTro coctosHus E, = -5 3B,
SHEPrusi MeTacTabmIbHOTO cocTosiHuA Es=-5.2 3B. Onpenenure niuuny
BOJIHBI, HA KOTOPOH MPOUCXOIUT pabodee n3yuyeHue.

OIIK-1.V.1

131

Yemy paBHa MOJISIpHas TEIUIOEMKOCTh TBEPAOrO Tejla, COTJIACHO
KJIaCCUYEeCKOU Teopuu TeroeMkoctu [rononra u Iltu?

OIIK-1.3.1

132

OOpbsicHUTE, KaK KBAaHTOBas TEOpHUs TEIJIOEMKOCTH TBEPAOIo Teja
Jlebast MOTIOTHSIET TEOPHIO TETUIOEMKOCTH DWHINITCHHA.

OIIK-1.¥.1

133

Kakass wacrtuna HaseBaercs QonHoHoMm?  Kakum
pacrpeesieHueM OMUCHIBAIOTCS (POHOHBI?

KBAaHTOBBIM

OIIK-1.3.1

Bompocsr (3agaun) mis 3adeta / qudd. 3auera mpeacTaBieHsl B Tabmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / nud . 3agera

Ne /1

[Tepeuens BompocoB (3anay) i 3auera / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPETyCMOTPEHO

npeJICTaBICHBI B Ta0mmie 17.
Ta6mmma 17 — IlepeueHs TeM 17151 KypCOBOTO MTPOCKTUPOBAHMS/BBITIOIHEHHS KYPCOBOH pabOTHI

[lepeuenr TeM [uIsi KypCOBOTO MPOEKTHPOBAHUS/BBIOJIHEHUS KYpPCOBOH pabOThI




No /i1 [TpumepHBIi IepedeHb TeM I KypCOBOTO MPOCKTUPOBAHUS/BBITIOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIJIAHOM HE MPETYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHMS

npeJICTaBICHBI B Ta0mmIe 18.

Tabmuua 18 — [IpumepHsIii nepeyeHb BONPOCOB JIIsl TECTOB

Ne /1

[IpumMepHBIii IepedeHb BONPOCOB 715l TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakas Oyner Tpaekropus y YacTHIIbI, JBHXKYIIEHCS PaBHOMEPHO C
IIOCTOSTHHBIM I10 BEIMYMHE YCKOPEHUEM?

1) [psimas nuHUA

2) JIunus ¢ neperubom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-1.¥.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX q)H?:H‘I@CKI/IX BCJIIMYHUH UMECT
CAMHUIY U3MCPCHUS, COBIIAJAOIIYHO C eIMHUIICH U3MCPCHUA CHIIBI?

1) Umnynec

2) YckopeHnue

3) Bec

4) YrioBas CKOpPOCTb

OIIK-1.3.1

[Ipoananu3upyiite, Kakoil OTBET SABJISETCA MPABWIBHBIM Ha BOIPOC:
«HUeMy paBHa CyMMa BHYTPEHHUX CHJI, NEUCTBYIOIIUX MEXKIY TElaMU
3aMKHYTOW MEXAaHUYECKOU CUCTEMBI?»

1) 3MeHeHuto SHePTUH CUCTEMBI

2) Hymo

3) U3meHeHnto UMImysibca CHCTEMBI
4) YCKOpEHHIO IIEHTPA MACC CUCTEMBI

OIIK-1.¥.1

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa 4YacTHIL
Maccamu m; = 4mj u ¢ kuHetnueckumu >Heprusimu T, = 6T;. Yactuna ¢
Maccou m; JBHUrajgach BIIPAaBO, a 4acTHULA C MAacCOM m, HaBCTpedy
YacTHUIIE C MAaCCOU ;.

1) Yactuisl OyayT IBUTATHCS BIPABO

2) Ennnast yactuna 0yaer IBUTraThCs BJIEBO

3) Yactuisl OyayT MOKOUTCS

4) Yactuiibl OyayT ABUTATHCS B IPOTHBOIIOJIOKHBIE CTOPOHBI

OIIK-1.V.1

Yto mpom30iieT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO IHJIWHIpPA
OTHOCUTEIIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOW OCBHIO
CUMMETPHH, €CIIU ITUIUHP CIUTFOIIUTH B TUCK?

1) He nu3amenuTcs

2) YBeauuunTcs

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.V.1

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO

OIlK-1.3.1




JABHKXCHUA.

1) M=J*o
2)e=M/J

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

VYkaxuTe, 4eMy paBeH MOMEHT MHEPLUU TOHKOTO 00pydya Maccoi m u
paauycar.

7 1) I=m**/12 OIIK-1.3.1
2) I=m*r*/2
3) I=m*r*/3
4)J= m*r
Brei6epute ¢dpasy, COOTBETCTBYIONIYIO TIEpBOMY 3akoH HbrOTOHA:
«lIepBblii 3ak0H HprOTOHA yTBEpKAAET. .. »
8 1) ®axT cymecTBOBaHUS a0COIIOTHOTO JIBHKEHUS OIIK-1.3.1
2) CymecTBOBaHNE HHEPIHAJIBHBIX CHCTEM O0TCYETA
3) ®akT cylecTBOBaHUSI HEUMHEPITUATHHBIX CUCTEM OTCUETA
4) dakT CyniecTBOBaHUS MPUHITMIIA OTHOCUTEILHOCTH [ anmies
Vkaxure, B Kakux enuuunax B cucreme CH uzmepsiercs cuna:
1) kr*m/c
9 NH OIlK-1.3.1
3) kr*m’
4) m/c?
PaccunTaiiTe BemMunMHy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JIBUJKEHHE KOTOPOW ONUCHIBAETCS YpaBHEHHMEM X = 3cos(2f—
m/4) cm
10 1) 12 m/c? OIIK-1.¥.1
2) 3 m/c?
3) 7 m/c?
4) 9 m/c?
Bri6epute dopmyny, onpenessitoniyr0 BeJIMUnHy (a3oBOM CKOPOCTH
BOJIHBI.
11 1) v=0%k OIIK-1.3.1
2)v=k*v
3)v=k*A
Hv=0o/k
Paccumraiite, uyemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO
3aMKHYTOU Tpaektopuu (1o Toukam 1,2,3 u 1).
12 1) 3aBucHT OT yOBLIN MOTEHIINAILHON SHEPTUU OIIK-1.3.1
2) IIponopuroHallbHa IPUPAILEHUIO0 KUHETUYECKOW S3HEPTUH
3) PaBua nyaio
4) 3aBUCHUT OT CKOPOCTH JIBUKEHHUSI.
13 Kakas u3 mepednicieHHBIX (PU3MUECKUX BEITUYUH UMEET Pa3MEPHOCTh OITK-13.1

(kr*Mm)/c*?




1) MoMeHT cuiibl
2) MoMeHT uHepIuu

3) MomeHT umnyibca
4) Cuna

14

Korna tanreHumanpbHOE€ YCKOpPEHHE paBHO HYJIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE JBUYKEHHE HA3bIBACTCA ...

1) PaBHOMEPHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEPHBIM NPSAMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM MPSIMOJIUHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM

OIIK-1.3.1

15

Bri6epute npaBuiibHBINA OTBET. Kak H3MEHSETCSI MOTyJIb CKOPOCTH TIPH
HpHMOHHHCﬁHOM JABMOKCHHUU, €CJIM 3aBUCHUMOCTDB HpOfII[eHHOFO TCJIOM
MyTH OT BPEMEHU 3a/laHa YypaBHEHUEM: S =4 + 15t + %2

1) YOniBaet

2) IIpoxoauT Yepe3 MUHUMYM
3) Bospacraer

4) OcTtaércst TOCTOSTHHBIM

OIIK-1.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLIMM MaTEPUATIbHON TOUKHU?

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

OIIK-1.3.1

17

Kak cooTHOCATCS MOMEHTBI MHEPLUH TUCKA J; U iIMHApA J;;, KOTOpbIe
MMEIOT PaBHbIE MACChl U paAnyChl?

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

OIIK-1.V.1

18

HaiiguTe oTHOLIEHNE TPOU3BEACHHBIX PaboT (A;/A), €ClH 1Ba JHCKA C
paBHBIMU MaccaMu U paauycamu R; u Ry (R = 2Ry) packpyuuBaroT u3
COCTOSTHUSI TIOKOSI 10 OJJMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-1.¥.1

19

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

1) lanunei

2) DUHIITEeH
3) JlopeHn

4) bop

OIIK-1.3.1

20

Bribepure ypaBHeHUE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHHMSI.

OIIK-1.3.1




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

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHM B CHUCTEME, COBEPIIAIOLICH
BBIHY)KJICHHbIE KoJjeOaHus1, Oyaer HaOmogaTbcs pe3oHaHC (mp —
cOoOCTBEHHAs 4acTOTA, () — YaCTOTA BRIHYXAAIOIIEH CHIIBI)?

1) ®>> w0
2) o> w0
3 o= 0l
4) o <<w0

OIIK-1.3.1

22

Bribepure, kakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3/ICHCTBUEM CHJIBI HA TEJIO COTJIaCHO BTOPOMY 3aKOHY HbproToHa?

1) Monsipaast macca
2) CkopocThb

3) Macca

4) MoOMEeHT UHEepITUn

OIIK-1.3.1

23

Bribepure, B Kakoi cucTeMe Tell MOJIHBIH MOMEHT UMITYJIbCa OCTAETCS
IIOCTOSTHHBIM.

1) 3amKHyTOI#

2) HezaMKHYTO, I'/ile CyMMa MOMEHTOB BHYTPEHHHUX CHUJI paBHA HYJIIO
3) HezaMKHYTOM, I/le cyMMa MOMEHTOB BHEITHUX CHJI IIOCTOSTHHA

4) HezaMkHyTOM

OIIK-1.3.1

24

VYkaxure, paboTa Kakoi W3 MEPEUUCICHHBIX CHJI paBHA HYJIO NpHU
3aMKHYTOW TPACKTOPHH JBUKCHHUS TENA.

1) Bsizkoro Tpenus

2) Cwuiibl TpeHHS KAUCHHS

3) Tarorenus

4) Cunbl TpEHUS CKOTBKCHHS

OIIK-1.3.1

25

YeMy paBHa BeIMUMHA YCKOPEHHsI CBOOOJHOTO MaJeHUs g Ha BBICOTE
HaJ TOBEPXHOCTBIO 3eMJM, paBHOM paauycy 3emnu? Benuuuny g
BOJIM3M OBEPXHOCTH 3eMIIH IIPHHSTH PaBHOH 9.8 M/c”.

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

OIIK-1.¥.1

26

[Ipoananusupyiite, KakK HU3MEHUTCS epuon Kosie0aHuit
MaTEeMaTUYeCKOro MassTHHUKA, €CJIU JUIMHY €ro MoJBeca YBEJINYUTh B 9
pa3, a Maccy rpysa — yBEeJIMUUTh B 4 paza?

1) YBeauuutcs B 3 pa3a
2) YBenuuurcs B 4 paza
3) YMenbmres B 2 pasza
4) YMmeHb1IuTCS B 4 pasa

OIIK-1.V.1

27

Uto mpou3oiAET cCo CpemaHeil dHEpPruel MOCTYyNaTEIbHOIO IBUKEHUS

OIIK-1.V.1




OJTHOW MOJIEKYJIBI Ta3a, €clid 00beM HEKOTOPOl MacChl MIEalbHOTO
ra3a n300apruyecKy yMEHbIIHICS B 2 pa3a?

1) YBenuuutcs B 5 paza
2) YMmeHbmuMTCs B 5 pasza
3) VBenuuutcs B 3 paza
4) YMeHbmIMTCA B 2 pa3a

28

Onenure, Kakoi ra3z Harpeercst OOJbIIEC B CIEAYIOMECH CUTYaIMH: JBa
pa3IMYHBIX HUACAIBHBIX Ta3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType M 3aHUMAIOT OJMHAKOBBIN
00beM. ["a3pl cxxUMarOTCs aanabaTHIecKu 10 YMEHbIIeHUs o0bemMa B 2
pas3a.

1) I'a3bl Harpeauch OAMHAKOBO

2) OnHoaTOMHBIN HarpeJcs 00JbIIIe
3) JIByxaToMHBIi Harpencs Oobiie

4) I"a3pl BOOOIIIEC HE HATPEITHCH

OIIK-1.¥.1

Cemectp 2

29

VYkaxwure siBIIeHHE, KOTOPOE UMEHYeTCsl HHTep(epeHIrel BOIH?

1) Orubanue BoTHAMU TPETIATCTBUIN

2) Hajoxkenue apyr Ha Japyra BOJIH, HAYIIMX OT KOIE€PEeHTHBIX
HCTOYHUKOB

3) OTkJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHHUs IIPU MEPEXOE U3 OAHOU CPENIbI B IPYTYIO

4) 3aBUCUMOCTD (ha30BO CKOPOCTH OT JITMHBI BOJIHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KakUM JOJDKEH OBITH yrojl MajJ€HUs CBETOBOTO
Jy4a, 9TOOBI OTPAXKEHHBIH JIyd COCTABIISLI € Magaromum yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

31

OrneHuTe 3IEKTPOEMKOCTh IIIOCKOTO BO3IYITHOT'O KOH/IEHCATOPA, €CITH
paccTosHIE MEXIy ero OOKJIaAKaMu YBEIUYUTh B 9 pa3, a o0nacTh
MEXIy OOKIaIKaMu 3aJIUTh JUCTUILIMPOBAHHOM BO0M (£ = 81)?

1) YMenbmuTcs B 4 pa3
2) YBenuuurcs B 4 paza
3) YBeamuutcs B 9 pa3
4) Yeenuuures B 12 pa3

OIIK-1.¥.1

32

HazoBuTe BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE MPOBOJIAT IEKTPUUECKUM TOK?

1) IIpoBogHUKM

2) [lonynpoBOIHUKH
3) Imatuna

4) JIn31eKTPUKH

OIIK-1.3.1

33

Kax HaITpaBJICHEI CHJIOBBIC JIMHHUH HaIpsiPKCHHOCTHU
OJICKTPOCTATUYCCKOT'O IIOJIA, CO3JAHHOTO TOYCYHBIM OTPHULATCIBHBIM

OIIK-1.3.1




3apsiiom?

1) 3akpy4rBarOTCA BOKPYT 3apsia

2) K 3apsay

3) 3aKkpy4MBarOTCA BOKPYT 3aps/ia IO YaCOBOM CTPEIIKE

4) 3akpy4uBarOTCS BOKPYT 3apsiia MPOTHUB YaCOBOM CTPEIKHU

34

B kakux emuHumax B cucreme CH  wu3sMmepsiercs mMOTEHIMAN
3JIEKTPUYECKOTO MOJs?

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

4) A*m?

OIIK-1.3.1

35

MoxeTr 1M 4YacTulia MMETh 3apsi, BeJIMYrHa KoTtoporo B 1.5 pasza
00JIbIIIE AIIEMEHTAPHOT O 3apsaa?

1) Moxet

2) Het, He MOKeT

3) MokeT, HO TOJIBKO €CJIH 3aps]l OTPHUIATEIbHbBIN
4) MoxeT, HO TOJBKO €CIN 3apsi/1 MOJ0KUTEIbHbBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIHAN AIEKTPUYECKOTO OIS ?

1) IloreHuMaNbHONW JHEPrUM E€AVMHUYHOIO ITOJIOKUTENBHOIO 3apsiaa
WM OTHOIICHMIO TIOTEHIIMAIBHON SJHEPTUU K 3apsLy

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

3) Cuute, nelcTBYIOIIEH Ha 3apsi]], IOMEIEHHBIN B JaHHYIO TOUKY IOJIS

4) Kunernueckoi sHEpruy NpoOHOTO TOUEUHOTO EAMHIUYHOTO 3apsiia B
JTAHHOU TOYKE IO

OIIK-1.3.1
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Hamummre hopmyny 3akona Oma B nuddepennmansaoit popme:

) R=U/N
2) R=Q/I’At
3)j=c¢'E
4)R=P/I

OIIK-1.3.1
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OueHuTe ONTUYECKYIO JUIMHY ITyTH L U3 0JJHON TOYKH B APYIyl0, €CIIU
paccTosiHME MEXIy ABYMs TOUYKAMHU IMPO3PAYHOM IUAIIEKTPUUYECKON
cpensl S =4 M. [loka3zarens npenomiieHus cpeasl n = 1.5. Onrtuueckas
JUTMHA TyTH L U3 OJTHOM TOYKHU B IPYTYIO COCTABMUT. ..

)Sm
2)6m
3)7TwMm
4H1lm

OIIK-1.¥.1
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Kaxk HAa3bIBACTCA BCIIMYHHA HaIps’KCHHOCTU I0JIA, €CJIN
HAaMarHU4eHHOCTh  (eppoMarHeTvka oOpamiaercss B HYJIb U
HAIpPs’KCHHOCTD IOJIsA HalipaBJICHA MMPOTHUBOIIOJIOKHO 1010,
BBI3BaBIIEMY HaMarHMYMBaHUE?

OIIK-1.3.1




1) l'actepesncom

2) KoopuuTBHOM CHJI0H

3) Honspuzanueit

4) MarHuTOABIKYIIEH CHUIION

40

Onenure, 10 KaKOW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTUIla, JIETAas ¢ MOCTOSTHHONW CKOPOCTBIO BIOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) OKpy)HOCTh
2) llpsamas

3) OBastonp

4) Dnuaric

OIIK-1.¥.1
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B kakux emuHUIIAX H3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
noJs?

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

OIIK-1.3.1
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YCTaHOBUTE COOTBETCTBHE MEXKIY MATEpUaIOM IIPOBOJHUKA U €0
INEKTPOIPOBOAHOCTBIO:

Matepuan DnexkTponpoBoaHOCTH (0, 1/(OM-cm)
A) Meran 1)>10"°-10"°

b) IonynpoBoaauk 2)101'°-10°

B) JlunmekTpuk 3)10*-10°

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

OIIK-1.3.1
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OHGHI/ITG, KaK COOTHOCATCS yI'JIbl IAJACHUSA O U OTPa’KCHUA (p CBETA.

D)a>0o
2)a>o
Joa=9¢
Hoa<o

OIIK-1.3.1
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[Ipoananm3upyiite, 4YemMy  paBeH  aOCONIOTHBI  IOKa3aTelb
MPEJIOMIIEHUS CPEAbl C AUAJIEKTPUUYECKONW MPOHUIIAEMOCThIO € = 16 1
MarHUTHOM MPOHULIAEMOCTHIO |L= 17

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

41/16

OIIK-1.¥.1

45

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

1) KorepenTHOCTH

2) Indpaknus

3) Ionspuszanus

4) KopmyckyasipHO-BOJTHOBOM Tyalu3M

OIIK-1.3.1




[Ipoananu3upyiite, d4YeMy paBeH TMEpPHOJl  PEIICTKH, KOraa
TuQpakuuoHHas pemeTka conepkuT 200 mTpruxoB Ha MUJUTUMETP.

46 1) 100 Mxm OIIK-1.V.1
2) 500 MM
3) 200 Mxm
4) 5 MKM
[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpH HHTEpPepeHInn
OJIMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO | OT KOT€pEHTHBIX HICTOYHUKOB B
TOYKE, B KOTOPOil pa3HOCTb (a3 paBHa 2*T*N (N=0, 1, 2, ...).
47 1) 41 OIIK-1.V.1
2) 3*]
3) 1
4) 0
Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO TOJIS.
48 1) [MTorenuuman OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Unnyknus
4) 3apsin
OueHute, KaK 3aBUCHUT AJIEKTPUUECKasi IPOBOJUMOCTh MPOBOAHUKA OT
IIPUWIOKEHHON K HEMY Pa3HOCTHU MOTEHIIAAJIOB.
49 1) [IpsiMoO pOMOPLHOHATIEHO OIIK-1.V.1
2) IIponopuivoHaJIbLHO CTENEHHU OT Pa3HOCTH TOTEHLIMAJIOB
3) IIponoprimoHanbHO KBaapary
4) He 3aBucur
OueHute, KaKk U3BMEHHUTCS CUJIA HJIEKTPOCTATUYECKOT0 B3aUMOCHCTBUSA
JIBYX TOUEYHBIX 3apsJ0B, €CIM OJAWH W3 HUX YMEHBIIUTH B 4 pasa, a
PacCTOsSIHHE MEX]ly HUMU YMEHBIINUTH B 2 pa3a?
50 1) Ymenbmutcs B 8 pas OIK-1.Y.1
2) YMmeHbmmTcs B 2 pasza
3) YMenpmutcs B 16 pa3
4) He nzamenurcs
UTo U3 MepedrcIeHHOTO SIBISETCS OCOOCHHOCTHIO CHJIOBBIX IJUHUI
MarHuTHOTO NOJIsA?
1) CuoBble THHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe
2) MarHuTHbIE CWJIOBbIE JIMHUM HAYMHAIOTCS HA MAarHUTHBIX W
51 3aKaHYMBAIOTCS Ha AJICKTPUUYECKUX 3apsiaax OIK-1.3.1
3) MarHuTHbIE CUJIOBBIE JIMHUM HAYMHAIOTCS WU 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsax
4) MarHuTHble CWJIOBBIE JIMHUM HAUYMHAIOTCA M 3aKaHYMBAIOTCA Ha
3JIEKTPUYECKUX 3apsaaax
Cnenaiite BBIBOJ, KaKOW TeOMETPUYECKON (UTYpOl MOXKHO ONHUCAThH
52 TPACKTOPHIO ABMKCHHS 3apsHKEHHOW dvacTuubl, asuraromercs mnoj | OIIK-1.V.1

HEKOTOPBIM yriioM (0° <o <90°) K IMHUSAM MarHUTHOW MHIYKIMH.




1) OKpy)HOCTh
2) ITapaGomna

3) N'unepbona
4) Cnupananb

Ouenute creneHp nossgpuszauuu P cBera, €ciiu CBET IPENCTaBISET
co0Ol CMech €CTECTBEHHOI'O CBEeTa C IUIOCKOIOJSPU30BAaHHBIM.
NHTEeHCUBHOCTH  MNOJSIPU30BAHHOIO  CBETa B JIydye  paBHaA
UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

53 OIIK-1.¥.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite mokas3aTenb INpENIOMIIEHHs BEIIECTBA, €CIM CKOPOCTb
CBETa MpHU IepexoJie Jyda M3 BO3AyXa B HEKOTOPOE BELIECTBO
yMmeHblniach Ha 20%.
54 1)1.2 OIIK-1.V.1
2) 1.25
3)0.2
4)2.2
Paccunraiite yroam Mexzay ONTHYECKMMM OCAMM IOJsIpU3aropa u
aHanuzatopa. [Ipy NpPOXOKIEHUH CKpEIIEHHBIX MOoJspu3aTopa H
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHbIINIIACH B 4 pa3a.
55 1) 60° OIIK-1.¥.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiite, Kak U3MEHUTCA BEJIWYMHA MAarHUTHOW WHIYKIIHH
Ha OCH JUIMHHOTO COJIEHOUZA, €CIM TOK B HEM YBEJIWYMUTH B 4 pasza, a
IUIOTHOCTh HAMOTKH BUTKOB YMEHBIIHUTH B 2 pasa.
56 1) YBeauuurcs B 2 pa3a OIK-1.¥.1
2) YBenmuuutcs B 9 pas
3) Ymensmutes B 9 pas
4) YMenbpmmtcs B 3 pasza
Cemectp 3
VYkaxure, Kakoe TeJo sBIsSETCS aOCOMIOTHO YEPHBIM TEJIOM.
1) ITorsomaer Bee magaolinee HaA Hero U3JIyYeHue
>7 2) OtpaxkaeT Bce MaIaroIiee Ha HETo U3TydeHUe OIIK-1.3.1
3) U3nyyaeT B peHTT€HOBCKOM JMAaIa30He
4) N3nydaer B BUIMMOM JIHania30HE
YV Kakoro u3 Teq oTpaXkaTeJIbHas CIIOCOOHOCTH OJIM3Ka K HYIIO?
58 1) [Tpo3pauroro OIIK-1.3.1

2) 3epKaJbHOTO
3) MaroBoro




4) YepHoro

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKa}I CBCTUMOCTH
a0CoOJIIOTHO YepHoro Tena mpu ero HarpeBanuu ¢ T; = 1000 K 1o T, =
3000K.

1) B 72 pa3a
2) B 81 pa3
3) B 88 pa3

4) B 64 paza

OIIK-1.V.1
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Bribepure, kakas  Qopmyna Haubojee  TOYHO  OINHKCHIBAET
CHEKTPAJIbHYIO IUIOTHOCTh JHEPreTUYECKOM CBETUMOCTH a0COIIOTHO
YEpHOTOo Tena?

1) ®opmyna depmu-/Aupaxa
2) ®opmyna boze-DitHiTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-J[xuHca

OIIK-1.3.1
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Kaxoe nznyuenue saBisieTcss paBHOBECHBIM?

1) Anba-, Oeta-, raMMa-U3TydeHHS

2) TenioBoe U3JIyuYeHHE

3) JlazepHoe n3nydeHue B BUAMMOM U HH(PAKPACHOM JHana30Hax
4) TopMo3HOE PEHTI€HOBCKOE M3TyUeHNE

OIIK-1.3.1
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YKakuTe 3aKOH, KOTOPBIM OmpenensieT IMOJIOKEHHE MaKCUMyMa
W3IIy9aTeIbHOH CIMOCOOHOCTH aOCOJIOTHO YEPHOTO TPH 3aJaHHOU
a0COIOTHOM TemMIepaType.

1) 3akon Credana-bonsimana
2) llepBblii 3axon Buna

3) 3akon Kupxroga

4) 3akon Maitoca

OIIK-1.3.1
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VYkaxute Gpopmyity, ONpeaesionlyt0 SHEPTUIO0 CBETOBOIO 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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[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS IPH
dororddexre B ciiydyae YMEHBIICHHS CBETOBOTO MOTOKA MaJAOIIEro
CBETa NIOCTOSIHHOM JITTHHBI BOJIHBI.

1) YMenbinaercs

2) CHauana yMEHbIIAETCs, 3aTEM YBEJINUUBAETCS

3) CHauana yBeIMUMBAETCS, 3aT€M YMEHBIITAETCS

4) CHauana ocTaeTcsi HOCTOSIHHOM, a 3aTEM YMEHBIIIAETCS

OIIK-1.¥.1
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[Ipoananu3upyiite, 4YTO MNPOUZOUAET C KHUHETHYECKOW DSHEprueit
(OTOANEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIer0 CBETA,
YBEJIMUUTH €T0 MHTEHCUBHOCTH B 2 pa3a’?

1) Ymenbmmrcs B 2 paza
2) YBenuuuntcs B 4 paza

OIIK-1.¥.1




3) He u3menurcst
4) YBenuuurcsd B 2 pasza

OueHnrte BeTWYMHY KpacHOW TpaHuilbl Gorodddexra (B repuax) st
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama ToimuHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. PabGora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToa paHa 2 5B. IToctostauas [Tnanka — h = 6.6%10™*
Jlx*c. 3apsix anextpona — e = 1.6%10™"° K.

66 OIIK-1.V.1
1) 3.2*10" I'y
2) 4.8%10" I'y
3) 4.8%10" I'y
4) 4.8%¥10"” I'y
Kakum o6pa3om 3aBucuT paboTa BBIXOJA 3JEKTPOHA C IMOBEPXHOCTH
KaTo/1a U3 KaJMUs OT YaCTOTHI IAIAFOIIEro cBeTa?
67 1) [IpsiMO IPOTTOPIIMOHAIIEHO YaCTOTE OIIK-1.3.1
2) IIponopuiOHAIBLHO YCKOPSIONMIEMY HATPSKCHHUTO
3) [IponoprimoHanbHO KBaApPaTy YaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananusupyiire, Oymer mnu Habmoxatecs ¢orodddexr, ecnu
MJIACTUHKY M3 JIaHTaHa 00JIydaTh CBETOM C UIMHOW BOJHBI 600 HM?
Pabora BbIXo/1a 37€KTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®oToapdekT Bo3MOKEH, €ClIi KaTo HAarpeTh 10 Temmneparypsl 347
68 K OIK-1.Y.1
2) He Oyner
3) ®oTrodddeKT BO3MONKEH, €CIU JOMOTHUTEIHHO MPUIOKHUTH K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
MmeHee 1 B
4) ®otord(heKT BOZMOXKEH C BEPOSITHOCTBIO p ~ (0.5
Onenute, OT KakUX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JIaBJICHUS C
KBAaHTOBOW TOYKH 3PECHUS:
A) Yucna poTOHOB B CBETOBOM ITYUKE;
B) Dueprun ¢otona;
B) Koaddunmenra orpakeHus MOBEPXHOCTH.
69 OIIK-1.V.1
Otser:
1)A,B
2)A,Bb,B
3)b,B
4)A, b
[Ipoananu3upyiite, B Kakux 00JacCTAX CIEKTpa 3JIEKTPOMATHUTHBIX
BOJIH BO3MOKHO Habmoaenne dpdexra Kommnrona.
70 1) Bumumelii quana3on OIIK-1.V.1
2) Pannonuana3on
3) Teparep1ioBsIii 1rara3oH
4) PeHTreHOBCKMIi 1MANIa30H U TAMMAa-U3JIy4eHHe
Crnemnaiite BBIBOJI O BEJINYMHE MUHUMAJILHOTO OOpAaTHOTO HAPSIKEHMUS,
71 IpU KOTOPOM HOJHOCTBIO Mpekparaercs GoToTok. Ycnosue: sueprus | OIIK-1.V.1

dboToHOB paBHa 6.5 5B, a QoTOKaTON M3TOTOBJICH W3 JUTHUS, paboTa




BBIXOJa KOTOPOTro cocTaBisieT 2.5 »B.

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

72

Ouenure, BO CKOJIBKO pa3 JaBJeHWE CBeTa, MaJaroliero
NEPICHIUKYIIPHO HUICATBHO 3€pPKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATBHO YEepHOM
MOBEPXHOCTH.

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

OIIK-1.¥.1
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Kakum o6pazom ummysbc GoToHa CBSA3aH C JITUHOI BOJIHBI?

1) Ummynsc psiMo TTPOTIOPITMOHANICH JUTHHE BOJTHBI

2) Ummynbe mpsiMO MPOTIOPLMOHAIECH KBAIPaTy JIJIMHBI BOJTHBI

3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI

4) Ummynbe mpsiMO MPOIOPLIMOHANEH KOPHIO KBaJPaTHOMY OT UIMHBI
BOJIHBI

OIIK-1.3.1
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B kakoil obnacTu crnekTpa 3J1eKTPOMAarHUTHOTO M3IYYECHHUS HMITYJIBC
(oTOHA MMeeT MUHUMAJIbHOE 3HaueHue?

1) UudpaxpacHoe nznydeHue
2) TeparepiioBoe U3JIydeHUE
3) PentrenoBckoe n3nydeHue
4) PagunousiyueHue

OIIK-1.3.1
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[Ipoananmusupyiite, Kakoe W3  INPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEYUT KBAHTOBOM TEOPUU CBETA!

1) AHTEHCHBHOCTL CBeTa He 3aBHUCHUT OT IJIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH

2) CBeT MOXET M3J1y4aThbCsl U pacpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
nopuuAMH — KBaHTaMU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHUI, B KOTOPOM HAaXOJIUTCS aTOMHAs
CUCTEMa, COOTBETCTBYET OIpEIeTICHHbI YPOBEHb YHEPTHH

4) Ans 9gacTUIbl HE MOTYT OBITh OAHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI M UMITYIIBC

OIIK-1.¥.1
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Ykaxure, B 4eM 3aKJII0YAETCS CMBICI MEpBOro noctyiara bopa.

1) YTBep:kaeHue 0 CylecTBOBAHUM CTAIMOHAPHBIX COCTOSIHWI, B
KOTOPBIX 2TOM He M3JIy4aeT U He NOIJIOIIAeT JHePIruu

2) Pa3HOCTB 3HEpPIrUil IByX CTAallMOHAPHBIX COCTOSIHMM paBHA YHEPIHU
M3JTy4aeMOr0 WM MOTJI0UIAEMOI0 KBaHTa CBETA

3) B arome 31eKTpOHBI IBHXKYTCS IO OpOUTaM, OJIU3KUM K KPYTOBBIM

4) AToM COCTOMT U3 TOJOXHUTEIBHO 3apsDKEHHOTO  siApa U
OTPHULATENIBHO 3apsyKEHHBIX AIEKTPOHOB

OIIK-1.3.1
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Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OTHCHIBAET CIOCOOHOCTh AaTOMOB K W3JIYYCHHUIO U TIOTJIOMICHUIO

OIIK-1.3.1




SHEPruu: «ATOMBI MOTYT ...»

1) Horaomare ¥ U3J1y4aTh JHUIIb HEKOTOPbIH TUCKPETHBIH HA00p
3HAYEHUH JHEPIruu

2) N3nyyaTh ¥ morIonaTh J00 Y0 MOPIUI0 SHEPTHH

3) U3nyuath nuOO NIUCKpETHBIM HA0Op 3HAYEHUH HSHEPruu, IHOO
T00YIO TIOPIIUIO SHEPT U

4) Nzny4atp J1100y10 MOPIMIO SHEPTHH, a MOTJIOMIATH NI HEKOTOPBIN
JMCKPETHBIN Ha0Op 3HAYCHUI SHEPTUH

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYUYCHHUSA OTHOCATCA IMCPCXOAbl U3
cepun bamemepa B aToMe Bogopoa.

1) TeruioBoe n3my4yeHue

2) PeHTreHoBCcKO€E U3ITy4eHUE
3) 'amMa u3nydyeHue

4) Buaumblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiite, KaKk M3MEHWJIACh SHEPrus aTomMa BOJOpPOJa NP
M3TydeHHH UM (OTOHA C ITHHOM BOTHBI A =4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmuJjiachr Ha 2.55 3B
3) YMenbpmmumnach Ha 4.86 5B
4) YBenuuuiiach Ha 9.72 5B

OIIK-1.V.1
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Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). aHO: »7eKTpOH B aroMe TMepemen Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3nydeHue GpoToHa ¢ JUTMHOM BOHBI 650 HM.

1) 0,4 5B
2) 1,9 5B
3)1,29B
4)22 5B

OIIK-1.¥.1
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VYkaxure, B 4EM 3aKIII0YACTCS TUIIOTE3a A€ bpoits:

1) JIroOble MHKPOYACTHIBI HApsiAy €  KOPNYCKYJISIPHBIMH
00/121210T BOJTHOBLIMHU CBOHCTBAMHU

2) AToM He MOXKET coliepKaTh OoJiee ABYX 3JIEKTPOHOB, HAXOISAIIMXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HaOOpPOM YeThIpeX KBAHTOBBIX YHCEIl

3) OmHOBpEMEHHO HEBO3MOXXHO C BBICOKOHM TOYHOCTBIO 3aJ1aTh
KOOPAMHATHI M UMITYJILC MUKPOYACTHULIBI

4) DHeprusi HUCIyCKaeTCs MW TOTJIONIACTCSI HE HEMpEephIBHO, a
OTJIETIbHBIMU KBAHTAMU

OIIK-1.3.1
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Bribepute yTBepkaeHHe, Hauboiee NPaBHILHO COOTBETCTBYIOIIEE
runorese ae bpois:

1) MukpouyacTuibl MOTYT NPOSIBJISTH BOJHOBbIE CBOMCTBA
2) DNEeKTPOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII

3) YV xax0ii 4aCTHIIBI CYIIECTBYET aHTUYACTHIIA

4) SInpo aTomMa COCTOUT U3 KBaPKOB

OIIK-1.3.1

83

PaccunraiiTe niuHy BOJIHBI 1€ Bpoilsist [ 3IeKTpOHa, ABUKYIIETOCS

OIlK-1.V.1




CO CKOpPOCTBIO 3.6 KM/c. Macca sekTpoHa m, = 9,1%¥10°" kr, 3apsin
sekTpona q. =—1,6¥107"" Ko,

1) 1.6 Mkm
2)2.6m

3) 201 um
4) 3.6 MKM

84

VYKaxXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IPU JaHHOM 3HAYEHUU OPOMTAIBHOIO
KBaHTOBOTO ymcna /?

20+1
2)31+1
3)[-1;

4)1

OIIK-1.3.1
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YKa)KI/ITe, 4TO OMPCACIIACT INIaBHOC KBAHTOBOC YUCJIO 1.

1) DHepreTrnyeckne ypoBHH 3JICKTPOHA B aTOMe

2) BenmnunHy MOMEHTA UMITYJIbCA DJICKTPOHA B aTOME

3) [Ipoekuuio OpOUTANILHOTO MOMEHTAa MMITyJbCa D3JIEKTPOHa Ha
3aJJaHHOE HalpaBJeHUE

4) BennunHy MOMEHTa UMITYJIbCA AIEKTPOHA B 3aJaHHOM HalpaBICHUH

OIIK-1.3.1
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YKEDKI/ITG, 4TO ONMpeaACISICT MAarHUTHOC KBAHTOBOC YHCJIO M.

1) OpOuTanbHBI MEXaHUIECKU MOMEHT 3JIEKTPOHA B aTOME

2) DHepruro CTallMOHAPHOTO COCTOSHUS AJIEKTPOHA B aTOME

3) BeiuuuHy MOMeHTa HMIYJbCa JJIEKTPOHA B 3aJaHHOM
HaTIpaBJIEHUH

4) DHepreTuuecKre YpOBHH JIEKTPOHA B aTOME

OIIK-1.3.1

87

B yectp koro HazBaH 3¢dekT pacuienyeHus ypoBHEH SHEPruy aToMa
BO BHEIITHEM 3JIEKTPUIECKOM T10J1e?

1) DitHmrTeitHa u ne Xaaca
2) ITapka

3) OTTHHTCray3eHa

4) AapoHnoBa-boma

OIIK-1.3.1

88

Kak Ha3wpBaloT JMHUHM B CIICKTPC KOM6HH3.I.[HOHHOFO pacceaHusda ¢
qaCTOTaMH, MCHBIIIMMHU 4YaCTOThI ITaJar0Iero cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CITyTHUKaMU

3) CTOKCOBBIMH CIIYTHUKAMHM

4) AHTaroHUCTUYECKUMH CIYTHUKAMHU

OIIK-1.3.1

89

[TosicauTe DU3MYECKU CMBICT BOJIHOBOW (DYHKITHH.

1) BonHOBast pyHKIMS TPOMIOPIIMOHATBHA SHEPTUH YaCTHIIBI

2) llpousBenenne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSAATHOCTH
00HapY:KeHUS YACTHLbI.

3) BonHoBast ¢yHKuus oOpaTHO MPOMOPLUOHATIbHA JJIUHE BOJIHBI JIE
bpoiins

OIIK-1.3.1




4) BonnoBast (pyHKIMS TpeacTaBiseT cOOONH KHHEMAaTUYECKUH 3aKOH
JIBIDKEHUS] MUKPOYACTHUIIBI X=X(t) B HEIBHOU opme.

90

Bribepure BepHYI0 (hOpMYITHMPOBKY COOTHOIIEHHUS HEOTIPEAETICHHOCTEH
Ieitzenbepra:

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

OIIK-1.3.1

91

VYkaxxuTe, KaKue YaCTHULIBI SIBISIIOTCS (PepMUOHAMHU.

1) DnekTpuuecku 3apsiKEHHbIC YACTHUIIBI.

2) DNEeKTPUYECKU HEUTPAJIbHBIE YaCTHULIBIL.

3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.

4) DNEeKTPUYECKHU 3apsKEHHBIE YACTULBI C LIEIbIM CITUHOM.

OIIK-1.3.1

92

Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTHIO 3aM0JTHEHA, 30Ha TPOBOANMOCTH — IMOJTHOCTBHIO CBOOO/IHA, a
IIMpPUHA 3alpelieHHONM 30Hbl BEIWMKa IO CPAaBHEHUIO C DHEPrUeH
TEIJIOBOTO JIBHXKCHHUS ?

1) [TpoBoaHMK

2) ImdaekTpuk

3) ITonynpoBogHUK

4) IlpumecHbIi OTYIIPOBOJHUK

OIIK-1.3.1

93

Kakyro pazmepHocTs numeet noctosinaas [lnanka B cucreme CHU?

1) Xx*c
2) Ox/c
3) Ix/m
4) Ix/>B

OIIK-1.3.1

94

KaKa}I BHECHUCTCMHAas CANHHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/ISMCPCHI/IH BHCPFI/II/I
MHKpOYacTHIL?

1) 3B
2) A

3) kKan
4) spr

OIIK-1.3.1
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Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIBl U BPEMEHH NpeObIBaHUA €€ B
COCTOSIHUU C JAHHOM dHeprueit?

1) DHeprus npsMo MPONopIMOHATBHA BPEMEHH!

2) DHeprus 00paTHO MPONOPIUOHATIFHA BPEMEHHI

3) DHeprus U BpeMsi MOT'YT ObITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOM TOYHOCTBIO

4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIle
HeoMNpeaeJIeHHOCTh BpeMeHH!

OIIK-1.¥.1

96

B xome wu3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa

OIIK-1.V.1




OMpeAcCiIiCHa X-COCTAaBJIAIOIIAass UMITYJIbCA 3JICKTPOHA. O6I;$ICHI/IT6, qTo
u3 3TOrO CIENyeT, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeomnpeaeneHHoctel ['elizenOepra.

1) Bpemss KM3HM U DHEPrus AIIEKTPOHA MMEIOT CYLIECTBEHHYIO
HEOIPEAEIEHHOCTh

2) KoopauHata X »3J1eKTpOHAa He MOXeT ObITHL oOmnpenejeHa ¢
BbICOKOH TOYHOCTBHIO

3) Bce koopauHaThI AIEKTPOHA MOJIHOCTHIO HEOIIPEIETICHHbIE

4)y- W Zz-COCTaBIAIOIIME UMILYJIbCA DJEKTPOHA HMEIT CTPOro
OIIpEICIIEHHOE 3HAUYEHHE

Kak Ha3biBaeTCsi COCTOSIHUE 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIECE
MUHUMAJIBHOMY BO3MOKHOMY 3HaY€HHIO €r0 SHEPTUU?

97 1) Bo30ykneHHOe CoCTOsTHUE OIIK-1.3.1
2) MeTacTaOuiIbHOE COCTOSIHHE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHO€ COCTOSIHHE
B uem 3akirouaercst TyHHEIbHBIN A dexT?
1) B BonHOBOM  XapakTepe  JABMJKEHUS  MHUKpPOUYACTHIBl B
NEepUOANYECKOM MOTEHIUANE
2) B xopmyckynsipHOM TOBEICHUH 3JIEKTPOMATHUTHOTO H3JIy4YEHHUS
98 [IPY IIPOXOXKIAECHUU €T0 Yepe3 Y3KOE OTBEPCTHE OIIK-1.3.1
3) B Hax0oXAeHUH YaCTULIBI CPa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B mnpoxo:KAeHMH MHKPOYACTHILI Yepe3 NOTEeHUHAIbHBIH
0apbep, KoOrja JHEPrusi 4YacTUIbl MeHbIIEe BBICOTHI 3TOr0
O0apbepa
Kakue mnoaBumxkHBIE YacCTUIBI WJIM  KBa3MYaCTULBI  SIBISIOTCS
HOCUTEJISIMU 3aps/ia B MOJIYIPOBOIHUKAX ?
99 | 1) Dnekrponsl OI1K-1.3.1
2) IIpoTonsl
3) DJ1eKTPOHBI U ABIPKHU
4) Uonsl
B pesynbrare paguoakTUBHOIO pacraja 3apsj sjpa yBEIUUWICS Ha
+2e. IlpoaHanu3upyiTe CUTyallUl0 M OINPEAEIUTE, KaKOro THIa
MpeBpalleHUe MPOU30ILIO B YKa3aHHOM ClIydae.
100 1) iga p-pacnana OIIK-1.¥.1
2) a-pacman
3) y-pacman
4) K-3axBar
Bonpocs! [u1st IpoBEPKU OCTATOYHBIX 3HAHUN
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
101 | apeymenmal, o0bocHogbIBaIOWUE 8bIO0D OMEEMA.: OITK-1

yKa)KI/ITe, 4YTO U3 NCPCUHUCIICHHOI'0 HEC ABJACTCA CTPOTrUM YCJIOBUEM
JJIs1 KOTEPEHTHOCTHU CBETOBBIX BOJIH.




1) OnrMHaKOBOCTh aMILTUTY/L
2) IlocrostHCTBO paszHOCTH (a3
3) PaBeHCTBO JAJIMH BOJIH

4) PaBeHCTBO 4acToOT

OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJIbKY VISl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHBI HEO0XOAUMBbI PABEHCTBO JJHMH
BOJIH (2, CJ1eI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.

Ipouumaiime mexcm, evibepume npasuibHvle 6aAPUAHMbL OMEemda U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8bIOOP OMEema.

VYkaxure, Kakue U3 MepeYUCICHHBIX HI)KE HAOOPOB TpeX KBAHTOBBIX
YHCEN B aTOME SBJIAIOTCS JIOIyCTUMBIMU.

102 Dn=1,/=0,m=0
2)yn=0,1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 n 4, N0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 72 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ilpouumaiime mexcm u ycmaunogume coomseemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
VYcTaHOBUTE COOTBETCTBHE MEXAY XapakTepoM JBIKEHUS U
JIEUCTBYIOLLEH HA TEJIO CUIIOM.
103
JIBuxeHue Cuna
1) PaBHOMEpHOE MPSIMOTMHEIHOE A) llerTpocTpemuTenbpHas
2) PaBHOycKkopeHHOe npsimonuHeiiHoe | b) IlocTosHHas
3) PaBHOMepHOE BpalieHue B) PaBnast Hymo
OtsBet: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCb.
3anuwume coomeemcmeyOWyO NOCIE008AMeENbHOCMb OVKE Clea
Hanpaeo:
Pacnonoxxure nepeuncieHHble HUXKE TeJla B MOPSIKE BO3PACTAHUS UX
MOMEHTa HHepUuu. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYHUTATh
104 | OZMHAKOBBIMH.
A) lap
b) Tonkoe KombI10
B) Hununap
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
105 | HeM3MEHHOH PAa3HOCTH MOTEHLMANIOB HA €r0 KOHIAX U IOCTOSHHOH

TOJIIUWHEC ITPOBOJHHUKA YBCIIMYUTH €TI0 JJINHY.

Otser: Ilpn yBeJMYeHMH UIMHBI NMPOBOJHHMKA BO3PACTAET €ro




COIIPOTUBJICHHE, 4 C POCTOM COIIPOTHBJICHHS, B COOTBETCTBHHU C
3aKOHOM OMa, YMEHLINACTCH CUJIA TOKA.

Ipumeuanue. CucreMa OlIEHUBAHUS TECTOBBIX 3aJaHUN PA3IMYHOTO TUIIA:

1) 3aganne KOMOMHHUPOBAHHOIO THINA C BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex MNpeIIoKeHHBIX U 000CHOBAHMEM BbIOOPA CUUTACTCS BEPHBIM, €CIU MPABUIHHO
yKazaHa 1u@pa U NOpUBEIEHbl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble IpPHU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0ayioM, HEBEpHBIM OTBET WIIU €ro
otrcyrcTBHe — 0 OaJIIOB.

2) 3anaHne KOMOMHHPOBAHHOIO THIIA C BLIDOPOM HECKOJIBKHX BAPHAHTOB OTBETA U3
NpelJIoKeHHBIX M pa3BepHYThIM 000CHOBaAaHMEM BbIOOpa CUHMTAETCs BEPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMBbIE MPU BHIOOpE
orBeToB. [lonHoe coBnajzeHue C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OLIMOKH WJI OTBET OTCYTCTBYET — () OaoB.

3) 3agaHue 3aKpPBLITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTAETCS BEPHBIM,
€CJIM YCTaHOBIIEHBI BCE COOTBETCTBUS (TIO3WIIMHM W3 OJHOTO CTOJIOIIA BEPHO COMOCTABJICHBI C
MO3UIUSAMH APYroro ctoibua). [lomHoe coBmazeHune ¢ BEpHbIM OTBETOM OlLIEHHUBaeTcs 1 GaiioM,
HEBEPHBIN OTBET WU €ro oTcyTcTBHE — () OamioB

4) 3anaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE IOCJI€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh 1udp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OlleHHBaeTcsl 1 Gamiom, eciiu JOMYIIEHbI OMUOKH HIIK OTBET OTCYTCTBYeT — 0
0asioB.

5) 3apaHue OTKPHITOIO THIIA C Pa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIM OTBET
COBMAJIa€T C OJTAJOHHBIM TIO COACPX)AHWIO W ToNHOTe. [IpaBWIIBHBII OTBET 3a 3aJaHHe
oIleHUBaeTCs B 3 Oaiia, €Cliv JOIMyIeHa O/THa OMKrOKa \ HETOYHOCTh \ OTBET NMPABWIbHBIN, HO HE
nonHbI — 1 6amn, ecnu qomymieHo 6osee 1 ommOKku \ OTBET HENIPABUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amnos.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
o0OydeHus1, mpeCTaBlIeHbI B Tabmuie 19.

Ta6mmma 19 — IlepeueHb KOHTPOJIBHBIX PAOOT

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX HSTambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTEeCTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue ykazaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro martepuasia. Ha3zHaueHue COBpEMEHHOW JICKIIMU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTU. B ydeOHOM Tporiecce JEeKIUsl BBIMOIHIET METOJOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (GYHKIMH. JIEKITHs pacKphIBacT MOHATUHHBIN anmapar
KOHKpeTHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3AUMOCBSI3b C APYTUMHU TACIUTUTUHAMU.




[lnaanpyemMbie pe3yabTaThl IPU OCBOCHUH 00YYAIOIIUMMCS JICKIIMOHHOTO MaTepUaa;

— MOJIy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIPENENAETCS LENEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIBITAa TBOPUYECKON PabOTHI COBMECTHO C MPETO/IaBaTelieM;

— pasBuUTHE TPO(PECCHOHATBLHO-NIETOBBIX  KadecTB, JIIOOBH K  TPEAMETY W
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIILICHHUS.

— TOSBIIEHHUE HEOOXOAMMOTO HHTEpECa, HEOOXOJUMOTO IS CAMOCTOSITENIEHOM PaboThI;

— TMOJIyYeHHUE 3HaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O MPOTHO3€E
WX Pa3BUTHS HA OJIMKANIIINE TOMBI;

— Hay4HThCS METOAMYECKH OOpadaThiBaTh Marepuai (BBIICIATH TJIABHBIC MBICIUA H
MIOJIOXKEHUSI, IPUXOJANTHh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH X B PA3IMYHBIX (POPMYIUPOBKAX);

— TOTy4YeHHE TOYHOTO MOHUMAHWMSI BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIalIoB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia MPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
0COOEHHOCTSX MPUMEHEHHUSI OTACIBHBIX TEMATHK TI0 JUCITUTUIHHE.

CTpyKTYypa OpeaOCTaBICHHUS JICKITMOHHOTO MAaTepHaa;

— JIGKITUH COTJIACHO paszenam (Tabm.3) u Temam (Tadmn.4).

11.2. Meronnveckue yka3zaHus Uil OOYYAIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIui y4eOHOTO
mpoliecca, 3aKJIFOYarOIIascs B BEIOJHCHHH 00YJarOIIMMUCS 10T PYKOBOJICTBOM IIPETOIaBaTeIs
KOMIUIEKCa Y4YEeOHBIX 3aJlaHUil C IENbI0 YCBOCHUS HAyYHO-TEOPETUYECKHX OCHOB YUeOHOU
JTUCIUTIINHBL, TPUOOPETEHUST YMEHHUI U HABBIKOB, OTIHITA TBOPUYECKON ACATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI JUIsi 00YYaOMIEroCs SBISIETCS MPUBUTHE 00YJaIOIIUMCS
YMEHHI 1 HAaBBIKOB MPAKTUYECKOU ESITEILHOCTH IO U3y4aeMOM JUCIUTUIUHE.

[Tnaaupyemplie pe3ynbTaThl P OCBOCHUU 00yUYaAIONTUMCS MPAKTUICCKUX 3aHATHH:

— 3aKpervieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUK TPU PEIICHUH
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHUU IS
BBITIOTHEHMS 3aJaHUM;

— obecrnieueHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBHUIAyaTbHOU (HOopm
00yJeHwusI.

TpeOoBaHUs K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIIACTCS MpemojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATUH. TeMbl MpakTHUEeCKUX padOT MPUBEIEHHI B Ta0J. 5
JAHHOM MPOrPaMMBl.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOIpOCOB, KOTOPHIE MOTYT BO3HUKHYTH y CTY/ICHTOB NP OCBOCHUU MaTepHaa.

MeToauveckie yKazaHWsl [0 TPOBEACHUIO MPAKTUYSCKUX 3aHATUNA TIPUBEICHHI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KomebGanuss w Bomubl. Tepmoamnamuka. COopHuk 3amau // W.H.
Koganenxo, E.H. Kotnukos, H.I1. JIaBposckas, FO.A. HoBukosa, B.K. IIpununko, E.B. PyTbKkoB,
FO.H. Hapes. CIIOI'YAIL 2018.67 c.



2. OmnektpuuectBo. Marnetusm. Ontuka. COopuuk 3amad. // B.M. Awnngpees, M.U.
KoBanenko, E.H. Kotimukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, HO.H.
[apes, b.®. lludpun. CII6I'YAIIL, 2019. 78 c.

3. KsanroBas ¢usuka. Coopauk 3amau // U.MN Kosanenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunoga, I'.JI. Ilnexorkuna, B.K. [Ipununko, E.B. Pytekos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u ¢popMa oT4eTa 0 IPaKTUIECKON paboTe

OT4YeT 0 MPaKTUYECKON paboTe MOJDKEH CONepKaTh: TUTYJIbHBIN JIUCT, OCHOBHYIO 4YacTh,
BBIBO/JIBI 1O PE3YJIbTaTaM HCCIICIOBAHUM.

Ha mumynonom nucme ROMKHBI ObITh YKa3aHbl: Ha3BaHUE AMCLUIUIMHBI, Ha3BaHUE
MPAKTUIECKON paboThI, (haMUITUs M MHULIMAIBI TIPETIo1aBaTens, (paMuiius U MHULIUAJBI CTYICHTA,
HOMED €ro y4eOHOM TPYIIIIBI U 1aTa 3alluThl paOOTHI.

OcHosHas uyacmb JOJKHA COAEPXKATh 3a/laHue, Pe3yJbTaThl SKCIEPUMEHTAIBHO-
MPAKTUYECKON paboThl, paC4EeTHO-AaHATTUTHUECKHUE MaTepUabl, TUCTUHT KOJ1a/CKPUH 3KpaHa.

Bu1600s1 0 ipoIeIaHHOM Pab0TE JOKHBI COACPKATH OCHOBHBIE PE3yIbTaThI IO padoTe.

TpeGoBanust k 0OPMICHHIO OTYETA O MPAKTUIECKOM paboTe

TUTynbHBINA TUCT OTUYETA JIOJDKEH COOTBETCTBOBATH NMIA0JIOHY, IPUBEICHHOMY B CEKTOpE
HopMmaTuBHOM nokymenTanuu ['Y ATl https://guap.ru/regdocs/docs/uch

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

[Tpu dopmupoBaHNK CMCKAa UCTOYHUKOB CTYJCHTAaM HEOOXOJMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra [OCT 7.0.100-2018. IIpumepsr odopmiIleHHS CIHCKAa HUCTOYHHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTuBHOU nokymeHTauuu I'Y AIL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue ykazaHMs JUIs OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xoze BbInomHEHNS 1a00PAaTOPHBIX pabOT 00YJAIOIIUIICS JOKEH YIIIyOUTh U 3aKPEIHUTh
3HAHU, IPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOUKON M TEXHUKON SKCIEpUMEHTa
B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTEPUCTUKON oOydaromierocs. BsimomHeHue
71a00paTOPHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBHO-PAKTUUECKON, pacueTHO-aHAIUTHYECKOM
YacTEH U KOHTPOJIBHBIX MEPOIPUATHH.

Brimonaenne maGopaTopHBIX pabOT O0ydaromuMCs SIBIISETCS HEOThEMJIEMOW YacThIO
U3yYCHHs] JTUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUe CIEIYIONIMX OCHOBHBIX 3a/1a4 00y4aromerocs:

— NpHOOpEeTeHHE HABBIKOB UCCIIEAOBAHUS MIPOLIECCOB, SIBICHUH U 00BEKTOB, H3Y4aeMbIX
B paMKax JaHHOM TUCLUILINHBL;

— 3aKpeIuvIeHHe, pa3BUTHE U JAETaln3alusl TEOPETUYECKUX 3HAHUH, MOJyYEHHBIX Ha
JEKIMSIX;

— TOJIyuyeHHE HOBOH MH(pOpPMALIUU 110 U3yd9aeMON TUCIUILIHHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOATEIILHON pabOTHI ¢ JIA0OpaTOPHBIM 000PYI0BaHUEM
1 mpubopamu.

3ajaHue ¥ TpeOOBaHUS K IPOBEICHUIO JJAOOPAaTOPHBIX PabOT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiHe Pu3uKa JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio JadopaTopHbix paboT. Ha
KaX1yI0 J1a0opaTopHyio paboTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATHUMH: OJHO Ha BBINOJIHEHHUE
MU3MEPEHU, U OJHO Ha 3auTy oTdyera. OTY4eT MMILETCS HEe BO BpeMs 3aHATHH, a JOMa WJIU B
oubnmoreke.




B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHPOBAH IO
TEXHUKE OE€30MaCHOCTH TMPHU MPOBEACHUM J1a0OpaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUpPYETCs B CIICIHATILHOM KXypHAJIe; TaM HY>KHO 00sI3aTEIBHO pacCcaThCsl.

B naGopaTtopuio CTyIeHTBHl OJKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAaHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe 0 pEeKOMEHIOBAaHHOHW JMTEpaType U
00s13aTeNIbHO MOTy4YHTe B OMOIMOTEKE BCE MOCOOUs, BBITyCKaeMble Kadeapoi.

BoemonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenonaBaresneM. [IpemogaBaTens N0KEH YOS IUTRCS, UTO CTYJACHT MOHUMAET:

- Kakwue sSBICHUS OH OyJeT HaOII0AaTh U UCCIIeI0BATh;

- Kakas 1eJb [epe/l HUM [TOCTaBJICHA;
- KakMMH IpuOOpaMu U KaK BeIyTCsI U3BMEPEHMUS;
- KaK CIJIeJIyeT MPOBOJAUTH SIKCIIEPUMEHT.

[ToydeHHBIH qOMyCK K paboTe 0OTMEYaeTCs MPEroAaBaTeieM B KypHaIe.

B mpouecce BhImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJIO0TO CTYJAEHTa MPOTOKOJ U3MEPEHHH TOJIKEeH OBITh CBOI; BeICHHE
OJIHOTO IPOTOKOJa HECKOJBKUMH CTYAEHTaMU BMecTe He fomyckaercs. [IpoTokon Benercs Ha
mucte popmara A4. B mpoTokoIie TOKHO OBITh OTPAKEHO: TOYHOE TOJTHOE Ha3BaHWE M HOMED
nabopaTopHOH pabOTBI B COOTBETCTBHH C METOAMYECKHM IOocoOueM; (hamuivs, WHULIAAIBI
CTyJICHTa W HOMEp TPYIIbI, (aMUIdsg W WHUIUAIBI TperojaBaress; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX MPUOOPOB (Ha3BaHWE MpuOOpa, pabouuii AUana3oH, IIEHA
JIeJIeHUs, KJIacC TOYHOCTH W [Ip.); MapaMeTpbl YCTAaHOBKH, HAa HEW yKa3aHHbBIC;, pPE3yJbTaThl
M3MEPEHMI; 1aTa U MOAIUCH CTYAECHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TEJIEBOHN
pydkoii. 3anuch HAOMIOEHUM W NMAaHHBIX KapaHAAIIOM HE JOMYyCKaeTCs, KapaHIaIllOoM MOXHO
JMILIb YePTUTH TAOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIa» U NEPENUChIBAaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHHU M BO3MOXKHOCTH
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu 0pOPMIICHUH OTUETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPernoaBaTeio.
be3 3Toil moanucu MpOTOKOJI CYMTAETCS HEACHCTBUTENBbHBIM. [loAnuch CTyaeHTa B IMPOTOKOJIE
o003HayaeT, 4To OH OTBEYAET 3a BCE IMPOBEIEHHbIE HM3MEpPEHHs, a MOANUCH MpernofaBaTes
03HAYaeT, YyTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl UMEHHO TEM CTYACHTOM, KOTOPBIM COCTaBUJI IPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET U 3alUINAeT ero Ha clieAyromeM 3aHsaThu. [Ipu 3amuTe oTyeTa MOryT OBITh 3a/1aHbI JTIO0bIE
BOIIPOCHI 110 TEOPUHU U3YyYAEMOTO SIBJICHUS U IO MOJIYYEHHBIM pe3yibTaTaM. 3a MPUHATHIA OTYET
IpenojaBaTesib BBICTABISET CTYAEHTY OLIEHKY M IOCJe 3TOro cooOl[aeT HOMEp U Ha3BaHUE
CJIeyIOIIeH 1abopaTopHON pabOTHI.

Crpykrypa u dopma oT4era 0 JIabopaTopHOii paboTte

OTueT 10KEH cofiepkKaTh CAeAYIOIINE Pa3Aebl:

1. Iens paGoTEIL.

Ona cdopmynupoBaHa B ONHCAHWHM J1AOOpPATOPHOM pabOThHI, OTTyma €€ CIeayeT
MEPEeTrCaTh.

2. Onucanne 1a00paTOPHON YCTaHOBKH.

Onucannie YCTAaHOBKH JOJKHO OBITH KpaTKUM. ClenyeT OorpaHuIuThCs QyHKIIMOHATBHOU
WIM BJEKTPUYECKOM cxeMoil ycTaHOBKH. He Hy»XHO NpPUBOAMTHL BHELIHETO BUAA MPUOOPOB.
Jlanee He0OXOIMMO OINMHUCATh HKCIIEPUMEHT M MEPEUUCTUTh U3MEPHUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUUYECKUX XapaKTePUCTHK, TIEPEHECEHHON U3 MPOTOKOJIA U3MEPEHHIH.

3. PaGoune popmyIbl.




PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, MO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCCenyeMblX BenudyuH. CreBa B (opMyne JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCH B paboTe WK M3BEeCTHO. Bece mpuBeneHHBIC
(bOpMYJIBI TOJDKHBI OBITH MPOHYMEPOBAHHI.

BreiBox opmyn ¥ mpomMekyTOUHBIC BBIPQXKEHUSI B 9TOM pas3fesie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yabTAaTOB U3MEPEHUN B 3TOM PA3/eIie TOKE HE MPUBOJATCS.

4. Pe3ynpTaThl U3MEPEHUN U BIYUCICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmuin. B
MPUBOUMBIX 3HAUYCHUSX HEJb3sl OCTABIISATH JIMITHUE JECITHUUHBIC pa3psasl (moapoOHee 06 IToM
noijer peub HMke). B pabore MokeT ObITh HECKOJBKO 3aJaHWii, BCE OHHM JOJIKHBI OBITH
MPUBEJEHBI B 3TOM pazJieie.

5. Ilpumepsl BBIYUCICHUM.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI TOAPOOHBIE MPUMEPHI BEIYUCICHUN TTO
Kol paboueit popmyne. He HyXHO NPUBOAUTH BCEX BBIYMCICHUH, BIIOJIHE JOCTATOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMmyine. DTOT pas3ien HYXKeH AJIsS TOTO, YTOOBI MPernoaaBaTelto
OBLJIO JIeT4Ye HANTH OIMOKY B BBIUMCICHUSIX WM U3MEPEHUSX, €CIIH TAKOBBIE BCTPETSTCS.

6. Brbruncienue norpemnHocTei.

B »TOoM pazmene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4ecKasi o0paboTKa pe3ynbTaToB u3MepeHuil. JIoKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTaBICHBI MPUMEPHI BBIYUCICHUH 10 KaXI0H U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuun
ABTOPBI TIOCTAPAIIUCH OCTABUTH JIMIIH CAMOE BA)KHOE IO ATOW TeMe M W3JIOKHTHh MaTepuai Io
BO3MOXKHOCTH IIPOCTO.

7. TI'paduku v pUCyHKH.

HeGonpmue rpadukyn m pUCyHKH pa3MemniaroTcs B TeKCTe, a Oonbpmue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B IMOOOM cCilydae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTuyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITe 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKU, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKOJNBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTH COOTBETCTBYIOIIMX HM3MEpeHui (mompoOHee 00 ATOM MoiaeT
pedb HUXKE).

8. OxoHuaTeNbHbIe Pe3yabTaThl, UX O0CYXIEHHUE, BHIBOIBI.

B sTom pasnene orueta HY)XHO TIOJBECTH WTOT MPOJETaHHON paborel. Cremyer
HanucaTh, KaKKe MOJIy4eHbl BETUYUHBI, U C KAKIMH [TOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTeNbHO HYXXKHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeToJ] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIMYMHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUE 00
UX COBMA/ICHUU WM HECOBIMAJACHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOM K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUUECKH, TO 3TU PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAHHOE
3aKJTFOYCHHE 00 UX COBIAJCHUH WJIM HECOBITAICHUH.



B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX TPUYNHAX 3TOT'O HCCOBIIAACHU.

Ecam B paGoTe cTaBWIIOCH LIETBIO MMPOBEPHUTH KAKOW-TO (DU3UYECKUNA 3aKOH WM U3YYUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBOI JOKEH COOTBETCTBOBATH IEJIH PAOOTHI.

TpeGoBanust k 0OPMICHHIO OTYETA O JIAOOPATOPHOU paboTe

TUTynBHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEICHHOMY B CEKTOpE
HopMmaTuBHOM nokymenTauu ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHHs NpPUBEACHHI B CEKTOpPE HOpPMaTHBHOM aokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu popmupoBaHUM CMHCKA UCTOYHUKOB CTYACHTaM HEOOXOIUMO PYKOBOACTBOBATHCS
tpeboBanusmu crtangapra [OCT 7.0.100-2018. IIpumepsr odopmileHHS CIHCKAa HUCTOYHHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTuBHOU nokymeHTauuu I'Y AIL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpaTOPHBIX pabOT TPHUBEICHBI B
CIEAYIOMMX NocoOusix, numeromuxcst B Oubnuoreke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

Mexanuka. Konebanust u BoiaHbl. MonekynsapHas ¢usuka. Jlaboparopusiit npaktukym // ..
KoBanenko, H.II. JlaBposckasi, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Mpununko, FO.H. Hapes, 5.®. Hudpun. CIIGI'YAIL 2014. 132 c.

DneKkTpuuecTBO U MarHeTusM. Jlaboparopusiii nmpaktukym // A.B. Konbuisios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukosa, B.K. ITpununko, I'.B. Tepemenko. CITIOI'YAIL 2021. 103 c.
BonnoBass ontuka. JlaGopatopueiii mpaktukym //E.H. Kortmukos, W.II. KpekryHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukoBa, A.H. Tpormun. CIT6I'YAIL 2013. 68 c.

Bonnosas ontuka. YueOHo-MeToguueckoe nocobue // E.H. Kotnukos, FO.A. HoBukosa, I'.B.
Tepemenko. CIIGI'YAIL 2019. 118 c.

KsanToBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Auapees, M.1O. Eropos, 1.1.
KoBanenko, A.B. KombuibiioB, E.H. Kornukos, WN.II. Kpexrynosa, H.II. JlaBpoBckas, HO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilape, b.®. udpus.
CIIGI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus Il 00y4aromuxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHI.

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYAIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HemnocpeACTBEHHOIO
YYaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B c€0sI KOHTPOJIBHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHMHM M CHUCTEMAaTHU3allMM TNPUOOpETaeMbIX 3HAHUU, OOECHeunMBaeT BBICOKUM
YPOBEHb YCIEBAa€MOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIIBHOTO YPOBHS.

MeTtoauyecKUMH ~ MaTepuallaMH,  HANpaBJSAIOIMIMMU  CaMOCTOSITENIBHYIO — paboTy
00yJaroNUX CSSBIISIOTCS:

—  y4eOHO-METOIUYECKUI MaTepual Mo AUCIHUILINHE;

— METOJUYECKUE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJBHBIX PaboT (U1 00ydarommxcs
10 3209HOU (opme 00yUeHNs).



11.5. Meronuueckue yka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJIS yCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXxcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLIUATUTHHBL.

Texymmii KOHTPOJIb OCYIIECTBISIETCS 1O KaJIeHIapHOMY y4deOHoMmy rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xkaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyuwaromuiicss JOJDKEH BBIIOJHUTH BCE KOHTPOJIbHBIE MEPONPUSATHS,
IPEIyCMOTPEHHBIE Ha JTAaHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBIsET OaUIbHBIC
OLIEHKH, HaOpaHHbIE CTYJJCHTAMU 110 Pe3yJIbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaromuXcs SBISIOTCS: YCTHBIN
OIIPOC Ha JIEKLMOHHBIX WM NPAaKTUYECKUX 3aHATHUAX; 3aIlUTa J1a0opaTopHbIX padboT. Cpeacrsamu
TEKYLIEr0 KOHTPOJsS 3HAaHMM, OOyJaromuxcs MOryT ObITh: Oeceibl TNpernojaBaTeis Hu
o0yyaroImerocsi; KOHTPOJbHbIE BONPOCHl M 3ajaHus. KOHTpOIbHOE MEpONpHUATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTaHOBJICHHOH NPENOAaBaTeNIeM 110 JaHHOMY MEPOIPUSTHUIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBLICHCS B Cilydae MNpPOMycKa OOydYaroluMcs
3aHATUM O€3 yBaKUTENbHOW IpPUYMHBI, OTKa3a, OOy4arollerocss OT OTBETOB Ha 3aHATUSAX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHUS] KOHTPOJIBHBIX, J1a00PATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYILECTBIATHCS HA
UH/IUBUYAJIbHBIX KOHCYJIbTALIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyYaroOIMXCs CIIy’KaT OCHOBOM AJIs
IPOMEXYTOUYHOW aTTEeCTAIlMM: MOJYyYCHUs 3ayeTa Mo y4yeOHOH MUCIMIUIMHE WM JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WIH 3K3aMEHY 10 y4eOHOM TUCIUIUINHE.

B Teuenue cemectpa s gomycka K auddepeHHManbHOMY 3adeTy WM OK3aMEHY
CTYAEHTY HEOOXOMMO CAaTh HE MeHee 75% 1abopaTOpHBIX U NPAKTUYECKUX PAOOT, BBITOJHUTH
TECTUPOBAaHUE B CUCTEME IUCTaHIUMOHHOTO oOyueHuss ['YAII https://lms.guap.ru He HuXKe
OLIEHKH «yJIOBJIETBOPUTENILHO». B cilydae HEBBINOJIHEHUS BBIIEU3IOKEHHOTO CTYIEHT, NpH
YCIICIIHOM TPOXOXKACHUH MPOMEKYTOYHON aTTECTAllMU, HE MOXKET MOJIyUYUTh aTTECTAMOHHYIO
OLIEHKY BBIIIIE «YJOBJIETBOPUTENIBHO.

11.6. MeTonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOMN
aTTECTALlUH.

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

— 9K3aMeH — (opMa OLEHKHU 3HAHUH, TOJTYYCHHBIX 00YJalOUIMMCS B IPOLIECCE U3YUCHUS
BCEH JMCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOATENBHON paboOThl, CHOCOOHOCTH PUMEHSTh
UX JUISl pelIeHHs MPaKTUYEeCKHX 3ajJady. OJK3aMeH, Kak IMpaBWJIO, IMPOBOJUTCS B IEPUOJ
HK3aMEHALIMOHHONW CECCUU U 3aBEPIIACTCS] aTTECTAlMOHHOM OLEHKON «OTJIMYHO», «XOpOILIOY,
«YAOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

B Teuenue cemectpa cTyaeHTY HeoOXoauMo ciaTh He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIOJHUTEH TecTUpoBaHUs B cpeae LMS He Huxe oneHku
"y10BIETBOPUTENLHO". B ciryyae HEBBIIIOJIHEHUH BBIIIEU3I0KEHHOTO, CTYJEHT, IPU YCIEILIHOM
MPOXOXKACHUA TPOMEXKYTOYHOM aTTectaumd B (opme 5K3aMeHa, HE MOXKET IMOJIYy4YUTh
aTTECTAllMOHHYIO OLIEHKY BbIlIE "XOpomio".

DK3aMeH MOXKET IPOXOJUTh B BUJIE YCTHOT'O ONPOCa WK TeCTUpoBaHUs. OCHOBaHUEM JIs
JIOMyCKa K MPOMEKYTOUYHOM AaTTeCTalluu SIBISETCA YCIEIIHOE MPOXOXKICHHE O0YJaronuMCs
TEKYIIET0 KOHTPOJISI yCIIEBaeMOCTH.

Kpurepun oneHuBanus cOpMHUPOBAHHOCTH KOMIIETEHIIUH 00yUaloIerocs:

OneHka «OTJMYHO»: YPOBEHb OCBOCHMSI KOMIIETEHIIMH «BbICOKMIT». KommnereHuun
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS



K PEIICHHI0O KaK THUIIOBBIX, TaK M HECTaHJAPTHBIX TBOPYECKMX 3ajaHuil. JleMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSTEIBHOCTH, BBICOKAS aJalITUBHOCTD IIPAKTUYECKOTO HAaBbIKA.

OneHka «XOpoLIO»: YPOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJBHHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIE, CUCTEMHBIE. YMEHHUS HOCAT PENpOAYKTUBHBINH Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOMYMBOTO IPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHTEJIBHO». YPOBEHb OCBOEHHUS KOMIIETEHIMH «IIOPOTOBBII.
Komnerennnu  chopmupoBansl. CdhopmupoBaHbl 0a30Bble  CTPYKTYPHI 3HAHMHA. YMEHUS
(dparMeHTapHbl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA YpPOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOIO HaBBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YPOBEHB OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMUPOBAHBI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIJIMHE SBJIAIOTCS KOHCIIEKT JIEKIHMM M IEpEeYeHb PEKOMEHIyeMoul smreparypbl. Ilpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IMEpe] MEpBBIM THEM Hadala CecCUW OBbLIM CHAaHbl W 3allUIIEHBbl BCE J1a0OpaTOpHBIC
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. IIpu MoAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIMPOBAThH
KaX/Iblii ICHb BBIIIOJTHEHUS paOOTHI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllUH
OCYILIECTBIISIETCS B COOTBETCTBUHU C PYKOBOJSAIIMM AoKyMeHTOoM opranuszanuu PJ1O I'VAIL. CMK
3.76 «IlomoxeHne O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTalluu
CTYACHTOB M aCHHUPAHTOB, OOYyYalOIIMXCS IO O0pa3oBaTEIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JlucT BHeceHus: n3MeHEHMi B pabouyio MporpamMmy AUCHUTIINHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOJTHCHUH.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kadeapoit




