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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMy OakajaBpuaTa [0 HampaBJICHHIO MOAroTOBKM/ —crenuansHoct  23.03.01
«TexHomoruss TPaHCIOPTHBIX IPOLIECCOB» HAIpPaBIeHHOCTH «OpraHu3anus IEepeBO30K U
yIpaBJIeHUE B €JMHOI TpaHCIIOPTHOU cuctemey. JJucuuminna peanusyercs kadeapoit «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MAaTEMaTUYECKOI0 aHAJIN3a U MOJICIIUPOBAHUS B IPO(YECCHOHAIBHON NESITEIbHOCTH

OIIK-3 «CmocobeH B cdepe cBoeil mpodeccHOHANBHON AEITeTbHOCTH TPOBOAUTH
U3MepeHuss U HalmoJeHus, o0padaTbiBaTh M IPEICTABIATh SKCIEPUMEHTAIbHbIE JaHHbBIE U
pe3yNIbTaThl UCIIBITAHUI

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
o0mieit pusuky.

[IpenonaBanve OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyrouMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUHU, TPAaKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO0miasi TpyJOEMKOCTh OCBOCHHS JHUCLHUILIMHBI cocTaBisieT 13 3adeTHwhIX eaunUI], 468
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

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

1.2. JlucuumninHa BXOAWT B COCTAaB 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 (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben
MPUMEHSTh OIIK-1.3.1 3HaeT OCHOBBI MATEMAaTHKH,

€CTECTBCHHOHAYUYHBIC | (DU3HMKU, BBIYUCIUTEIHPHON TEXHUKH U
U OOIIEHH)KEHEPHBIE | TPOrPaMMHUPOBAHHUS, METOIbI

Oo6menpodeccnoHanbHbIe | 3HAHUS, METO/IBI MOJICTTHPOBAHUS

KOMIIETEHIINU MaTEMATUYECKOT'O OIIK-1.B.1 BnageeT HaBLEIKAMU
aHajau3a u TEOPETHUECKOTO U KCIIEPUMEHTATBLHOTO
MOJICJINPOBAHUS B UCCJIEIOBaHUS OOBEKTOB
npodecCHOHANBEHOW | TPO(EeCCHOHABLHOM e TEIIbHOCTH
JIEATEIbHOCTH

OIIK-3 Cnoco0OeH B

cdepe cBoen
dep OIIK-3.3.1 3HaeT OCHOBBI POBEACHHUS

npogeccuoHaIbHON . o .
U3MEPEHUH 1 HAOIOACHUH C MOCTIeIyIomeH
JeSITeTbHOCTH .
00pabOTKOM TaHHBIX, BKIIIOYAs aHAJIH3
HPOBO/IUTH
AKCIEPUMEHTAIBHBIX PE3YJIbTATOB,
U3MEPEHUS U
Ob6memnpodeccnoHanbHBIE COTIOCTABJICHUS UX C U3BECTHBIMU
HaOJIIOIEHN,
KOMITETCHITHH aHaJIOTaMH
o0OpabaThIBaTh U
OIIK-3.Y.1 ymeer npoBOAUTh U3MEHEHUS U
IPE/ICTaBIISATh
HaOJFOICHUS C MTOCIIEAYIOIINM aHATH30M
IKCIIEPUMEHTAJIbHBIC .
NP PEIICHNH 3a/1a4 TPO(EeCCHOHANTBHOM
JTAHHBIC U
JeSITeTbHOCTH
pe3yIbTATHI
UCTIBITAHU I

2.  Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIECIYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopust BEpOSTHOCTEM U MAaTEMATUYECKAsl CTATUCTUKAY.

3HaHUs, TOJYYECHHbIE NPH HM3YUYCHUM MaTepuaja JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U UCTIONb3YIOTCS IPU U3yYEHUU APYTUX JTUCIUILINH!

— «MarepuanoBeeHIEY;

— «DIEKTPOHUKAY;

— «ONEKTPOTEXHUKAY.




3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBICHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeH

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

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nensl, TEMBI TUCIIATUIMHEI (1ac) (C3) (qac) (qac) | (aac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Paznen 4. DnexktpudecTBo 11 7 8 11
Pasnen 5. Maruetusm 11 8 6 10
Pa3nen 6. Onruka 12 2 3 10
Uroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasznen 8. KBanroBas MexaHuka 11 9 3 13




Paznen 9. ®usuka atToMHOTO sizipa 12 3 7 13

Hroro B cemectpe: 34 17 17 40

Hroro | 102 51 51 0 129

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMHUCS  OMNpEAENeHHBIX  TPYAOBBIX  (DyHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCCHOHATBLHOMN 1eATeNTbHOCTBIO.

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

Tabnuna 4 — ConeprkaHue paseNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxaHue pa3ernoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazgem 1. MexaHuKa.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacarenbHOoe yckopeHus. llocTynaTenbHOoe U BpalaTeIbHOE
nBwkeHue. OcCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JMHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl THEPUMH. 3aKOH COXpaHEHUs uMIyibca. LleHTp
Macc u ero asumxeHue. Cucrema 1eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUCTeMbl. [loTeHIMalIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY IMOTECHIMAJIBLHOM JYHEPIHUEd W MOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPIHUH.

MoOMEHT cuiibl U MOMEHT HUMIYJbca. YpPaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHUS MOMEHTa HMMITyJIbca. MOMEHT HMITyJbCca
TBEPAOrO TE€Ja OTHOCUTEIIBHO HEMOABUKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [MHAMUKH BpaIIaTEIbHOTO

JIBIKEHMsT ~ TBepAoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETr0Cs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenioBo COKpaIllEHHE JUIAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKU. VIHTepBan, €ro MHBApUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pa3znen 2. Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYEeCKUN MasSTHUK, (PU3NUECKH MAsTHHK, KOJICOAHUS
nox jgeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX NIpoleccOB (TUIOCKHE M cepuueckue




BOHBI). BosHOBOoe ypaBHeHuwe. [IpuHIUN Cymeprio3uIuy.
3Hepr1/1;1 BoiHBI. IloTOK OHCPTHUHU. MHTEeHCHUBHOCTL BOJIHEL
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaasi pusnka.

TepmoauHamMuueckue CcoCTOssHMSA M mpoueccsl.  [loHsAtue
byHkuMu  coctosiHus. BHyTpennssi sHeprus. KomaumdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
HA4aJl0 TepMOAMHAMUKU. TemnepaTypa U BHYTPEHHs DHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pa3IndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJiekysl. CpenHsasd KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YPaBHEHHE  KHHETHYECKOW  TEOPUM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuid 3apsna. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  Dnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnun — cynepno3uinum.
OnexkTpuueckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LHUPKYJALIMHM BEKTOpAa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBsA3b MEKIy HUMHU. Teopema ['aycca [u1s 971€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca s 3JIEKTPUYECKOrO IIOJISL B AUDIIEKTPHUKE.
[Tone BHYTpHU MPOBOJHUKA.

OnekrpoeMkocTs.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
O6beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasibHOM u  auddepeHuanbsHon
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-CaBapa-Jlamnaca. Ilone cosieHonma u TOpouaa.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarsauTtHas MIPOHUIIAEMOCTb.
HanpsbkeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKy, QeppoMarHeTHKu. TeopemMa O MUPKYIALIUN
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apages. [lpaBuno Jlenna. Camounnykuusi. B3zanmuas
WHITYKIIUA.

OObeMHas TMIIOTHOCTh JHEPruM MarHuTHoro mnoss. Cucrema




ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX  BOJH. Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTPaXEHUsS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

HNuTtepdepentus. Metoasr HaOMOAeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomspuzarnust cBeta. 3akoH
Mairoca.

Pasnen 7.

KBantoBas onruka.

TennoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBas onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
®dazoBas U IpynnoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BomHoBas
GbyHKIIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBxkeHusa. CsoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noTteHnuanbHou same. KBanTOoBBIA ocmmmisTop. Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBI Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOoM BOJOpoJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTabHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Ombir Iltepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MuUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJUHAKOBBIX YACTHII.
[punnun [laynun. OObscHEHHE TEPUOJUYECKOM CUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTUUECKUI CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCKou CBsI3H.

Pa3nen 9.

®u3uKa AaTOMHOI0 AApPA.

AtomHoe sapo. Jedekt macchl, sHEprus CBA3U sapa. SnepHbie
cuibl.  Mojenu aTOMHOroO — sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MOAENb. Buabl pagHMOaKTUBHOTO H3ITYYCHHUS.
3aKkoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
l'amma-n3nydenue. HacTuLbl 1 aHTUYACTHLLBL.

Snepubie peakuuu. Peakumm nenenust sanpa. llenmnast snepHast
peakiuus. SaepHbie peakTophl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
aJieMeHTapHbIX yactull. KBapku.

4.3.

[IpakTuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.




Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 sux Ne
Ne | Temsbl mpakTHYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHN TIPAKTHHUCCKAX (gac) MOJATOTOBKH, | AUCIIMII
SaHATHH (dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JTUHAMHUKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenne 3amau 3 1
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tena
3 CneunanbHas TeOpuUs Pemrenue 3agau 3 1
OTHOCHUTEIBHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHU
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpHUs
Cemectp 2
7 HanpsiokenHocts u Pemrenue 3agau 3 4
IMOTCHIIMAT
3JIEKTPOCTATHYECKOTO
OJIS
8 JIBrxeHue Pemenue 3amau 2 4
3apsHKEHHBIX YaCTHIl B
AJIEKTPOCTATUYECKOM
roJje
9 JusnexkTpuku B Pemntenue 3agau 2 4
ANEKTPUIECKOM TIOJIE.
Konpaencarop
10 XapakTepuCTUKU Pemenne 3anau 3 5
AJICKTPUYECKOTO TOKA
11 WNHnaykuus Pemenue 3anau 3 5
MAarduTHOTO MOJIS.
Cuabl B MATHUTHBIX
MOJIAX
12 3akoH Pemenue 3agau 2 5
3JIEKTPOMArHUTHOM
nHaykuu dapanes.
PaboTa B MarHUTHEIX
IOJISAX
13 WNutepdepenmus. Pemenne 3amau 2 6
Hudpaxius.
[Tonsipuzanus
Cemectp 3
14 | TennoBoe u3myuyeHUe. Pemenue 3anau 2 7
dotorhdekr
15 | Dddexr Komnrona. Pemenue 3anay 3 7




CaoiicTBa ()OTOHOB
16 AToMm BoJopoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CooTHolieHue Pewenue 3anau 3 8
HEOIPEICTCHHOCTEN
Ieitzenbepra. BoHbl
ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[Ipenunrepa.
[Torennmansuble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabopaTopHbIC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanne mabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | JUCIIWI
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 MarteMaTnueckuii 1 00OPOTHBIN MasTHUKA 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3TyXE 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMITH
9 Omnpenenenue yeiabHOro 3apsija dJ€KTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHUS 4 7
12 | Buemnunii potodrpdext 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3llyxe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronXxcs
Bunpl camocTosITenbHOM pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

o Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrosTensHO#M paboThI
gac gac gac qac

1 2 3 4 5
N3yueHune TeopeTnyecKkoro Mareprania 43 20 11 12
nuctuiuiuHbl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[ToaroToBKa K MPOMEKYTOUHOMN 43 19 10 14
arrectauuu (ITA)

Bcero: 129 58 31 40

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHON PabOThI 00YUaAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl O0yJaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb IEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6ymia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

KomuectBo
SK3EMILISIPOB B
Uﬁ“ﬁg ec bubnuorpaduyeckas ccpuika 614(6;];(1)0;:1(6
HJIEKTPOHHBIX
AK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Beicmiee oOpazoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

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

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

Wponos, U. E. DnekrpoMarseTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 12-e uza. - Mockaa :
Jlabopatopus 3nanui, 2021. - 322 c.

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

Wponos, U. E. KBantoBas ¢usuka.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :




JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Upomnos, U. E. 3agauun no obmeit Gpusuke :

product/1984908 yuebHoe nocooue ais By3oB / U. E. Uponos.
- 14-e uzn. - Mockaa : JIabopaTopust 3HaHUH,
2021.-434c.

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe

product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :

NHOPA-M, 2022. — 368 c.

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

u3J., uchp. u o1m. - Mocksa : 3aaTenbcTBO
FOpaiir, 2020. - 320 c.

7. TlepedyeHb AIEKTPOHHBIX 00OpPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

Tabmuma 9 — IlepedeHp OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢duzuka

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHAIa «Y ClIeXu
¢usnueckux Hayk», OU3NYECKUil HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

https://openedu.ru/ Oo6pazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE

https://fizikaguap.ru/ OO6pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedyeHpb UCTIONIB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/nn HaumenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.




Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne n/m HaumenoBanue
He npenycmorpeno
9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBIICHUS

00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel?2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/n MaTepHaIbHO-TEXHUUECKON Oa3bl (mpu HEOOXOMMOCTH)

1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
71a00paTOPHBIX 3aHATHUH, 3aHATUI CEMUHAPCKOTO TUIIA, [erepOypr, yu.
TPYNIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremno, a. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl (PU3HMUECKUX
M3MEPECHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);

VYcranoBku FRM — 06; FRM — 08; FRM — 09;
FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

2 VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U [TetepOypr, yi1.
WHIUBUYaJIbHBIX KOHCYJIbTALMM, TEKYIIErO KOHTPOJISI U Tacremno, a. 15,
MPOMEKYTOUHOM aTTECTALUH. aynutopust Ne31-048
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);

VcranoBku FRM — 06; FRM — 08; FRM — 09;
FRM - 07; FRM — 03; FRM - 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

3 YyeOHast ayIuTOpUs AJIs 3aHATUHN JICKIIMOHHOTO TUIa, 3aHsatuil | 196135, r. CaHkT-
CEMHHAPCKOTO THIIA, TPYITOBBIX U WHIANBUIYAIbHBIX [TeTepOypr, yi.
KOHCYJIBTALUM, TEKYIETO KOHTPOJIS M TIPOMEKYTOUHON Tacremno, 1. 15,
aTTeCTalNU. aynutopust Ne32-01
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKUE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0IBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYIOBAHHUS.

4 | YueOHast aynuTOpHs JUI MPAKTUYECKHUX 3aHATUN THIIA, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA, [etepOypr, ym.
IPYNIOBBIX M MHIAUBUIYAIBHBIX KOHCYIBTALUM, TEKYIIErO lacremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-04
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe JJIs IPEACTaBICHUS yIeOHON




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazoranuey r. Kazans)).

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s PEICTaBICHUS y4eOHON
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayIuTOpHS I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
o0opynoBaHue

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

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

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

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

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

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu




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

Bunx npomexyTo4HON arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIMPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcs 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
UCIIOJIb30BAaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuIpHAs IIKaJIa PaKIep bop

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

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

— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMbBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4aronuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— 00y4Jaronuics yCBOMJI TOJIBKO OCHOBHOW MPOTPAaMMHBIM Marepua,
10 CYIIECTBY HM3JaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOIyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

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




Ta6muma 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne i/t [Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIIK-1.3.1

2 Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TaHT€HLMATIbHBIM YCKOPEHUEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM a, = 3 m/c’. Haiimure | OIK-3.Y.1
BEJIMUYMHY MOJIHOTO YCKOPEHHS TeJa d.

4 HazoBute, B kakux enuHuiax uzmepsiercs B cuctemMe CU yrioas OIK-3.3.1
CKOPOCTh U YTJIOBO€ YCKOpPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. OIIK-1.3.1
[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpHoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OIK-3.Y 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OIKA3.V 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEWHOTO IBWKEHUS Tejla IO

] M3BECTHOMY 3aKOHY ABIDKeHHs x(f) = 10 + 2%t + 0,5% (m). Kakoii OMK-3.V 1
NyTh MPOHAET Teno 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe epBoiii 3akoH HproToHA. OIIK-1.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEIMYMHBI CUJIbI, OCHOBaHHBIA Ha OIMK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OINK-33.1
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM AEHUCTBUE TPETHErO 3aKOHA

12 OIIK-3.V.1
Hsrorona.

KameHb 1€XUT Ha THE COCY/la, MOJHOCThIO MOTPYKEHHBIN B Boay. Kak

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

HazoBute, kakoil wu3 3akoHoB Kemnepa ycranaBnuBaer Qopmy

14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAacCTOsTHUS Mexay Humu. OOOCHYWTe,

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

YMEHBIIUTH B JiBa pasa.

16 JlaiiTe onpeneneHre MIynbca Teja Kak (U3nIecKOoil BETUUNHBI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIK-3.3.1
COXpaHEHHUsI UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BelIndrHa Ha3piBaeTcsi MOMeHTOM cuutbl. | OIIK-1.3.1
CpaBHuUTE 3aIIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IIOCTYMATEIbHOTO

19 W BpamarenbHoro ABwxkeHus. Haiinure B3ammocBsizu mexay stumu | OIIK-3.V.1
3aKOHAMHU.

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

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

22 Chopmynupyiite, 4TO TaKO€ MOLUTHOCTh KaK (pH3MUECKasi BEIMYMHA. OIIK-1.3.1

23 OOBsicHUTe, TTOYEeMY IIEHTPOCTpEMHUTENbHAs cuia npu BpamieHun o | OIIK-3.V.1




OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

24

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 KT moj aeicTBueM
HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c.
OO0ocHyiiTe TPUMEHEHHE 3aKOHOB, WCIIOIB3YEMbBIX [UIsl PEIICHUS
3a/1a4ul.

OIIK-3.V.1

25

OOBscHUTE, B YeM COCTOUT pa3IMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

OIIK-3.V.1

26

Kakoit kopabmb JaBUXKETCS
HEHATPYKEHHBIH — TIpHU
OO6ocHYyliTE CBOW OTBET.

MEJUICHHEE — HAarpy>KE€HHBIH WIH
OVHAKOBOM MOIIHOCTH JBUTaTENS?

OIIK-1.B.1

27

JlaiiTe onpenenenne noTeHManbHON 3Heprun. OT Yero oHa 3aBUCHUT?

OIIK-1.3.1

28

OObsicnuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

OIIK-3.3.1

29

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

OIIK-1.3.1

30

Jan ToHkui ctepkeHbp Maccol m = 120 r u gmuHout [/ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.

OIIK-3.V.1

31

[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMmenserca Tteopema lllteliHepa nmg pacdyera MOMEHTa
MHEPLMN TEJl MIPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-3.V.1

32

HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA
aOCOJIIOTHO TBEPIOTO TEIa.

OIIK-3.3.1

33

Kak Brluncisercs KuHeTHYeCcKas OHCpPIUs BpallCHUA aGCOHIOTHO
TBepaoro Tenma? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIbHOI'O IBUKCHUS.

OIIK-3.V.1

34

ChopmynupyiiTe 1Ba  MOCTyJaTa OTHOCUTEILHOCTH

DiHIITEHA.

TEOPHUH

OIIK-1.3.1

35

CnpaBemnmuBa i B crenuaiabHOW Teopun oTHocutenbHocTH (CTO)
Kaccudeckas (popMyna s KHHETHUecKo# sHeprum E = m*1*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKash SHEpPrus Teia
corinacHo CTO?

OIIK-3.V.1

36

Omnpenenure, Kak M3MEHHUTCA MEpUON KojJeOaHWH MPYKHUHHOTO
MasTHUKA IpU YBEJIMYEHUHM €ro Macchl B 2 pa3a, a MKECTKOCTH
IPYXHMHBI — B 8 pas.

OIIK-3.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON?

OIIK-3.V.1

38

Cnenaiite BBIBOJ 1O BONPOCY: Kak OylIeT M3MEHATbCA XOJ
MasiTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX JXKapKUX IHEH o
CPaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUi)?
ApPrymMEHTHpPYITE CBOI OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-3.V.1

41

3anumuTe ypaBHEeHUE OeryIeil BOJIHBL.

OIIK-3.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

OIIK-1.3.1

43

HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIHHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBHa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICIUTE

OIIK-3.V.1




OTHOCHUTEJIBHOE N3MEHEHHE YacTOTHI 3ByKa 3a cueT addekra Jlomuepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roirexca. OIIK-1.3.1

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.1

46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosiyer BoiHOWU. IIpuBenure OIK-3.Y 1
pUMEp CTOSYEH BOJHBI.

47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMHU ONHUCHIBAECTCS OIMK-33.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAle C ropsdeil BOJOH, a Ha

48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-1.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anumuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 YKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y JKECTKOH JIBYXaTOMHOM OIK-13.1
MoJieKyJibl. C KAKUMHU JBUXKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-3.3.1

59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETPA BBILIE — PTYTHOIO OIK-1.B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-3.V.1

53 o0seMm c V| =4 M no V, = 12 M [TokaxuTe, KaKk pacCUUTHIBACTCA
paboTa rasa B TaKOM IPOIIECCe, U HANINUTE €€ BEIINYUHY.

54 CrenaiiTe BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a Ipu OIMK-1.B.1
ero ObIcTpoM pactmpeHuu. OTBET MOSICHUTE.

55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MacsIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM

57 nap OAMHAKOBOM Macchl IIpu OfHOM M ToM ke Temmeparype? | OIIK-1.B.1
O6ocnyiite Bamr oTser.

Cemectp 2

58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1

59 Jlaiite onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1

60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-3.Y 1
paccTosiHuE MEXTy HUMH YBEIHYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, Kakyo paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE

61 moJie MPOTOHA B aToMe BOAOPOJa IMpH MOJHOM o0opote anektpoHa | OITK-3.V.1
BOKPYT HETO.

62 Kak B3auMHO OpHEHTHPOBaHBI CUJIOBBIE JIMHUU U SKBUIIOTEHIIMAIbHbIE OIMK-13.1
HOBEPXHOCTU?

63 B xakux emmnunax cucteMbl CH MOXHO M3MEpPSTh HANPSKEHHOCTD OMNK-33.1
AJIIEKTPUYECKOTO N0JIsi?

64 UTo Ha3bIBACTCS AIEKTPUUECCKUM JTUTIOJIEM? OIIK-1.3.1

65 Kaxkue BenecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-3.3.1

66 OObsicHUTE  pa3iuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU OIK-3.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha

67 00KJIaIKax KOHAEHCATOPa, YTOOBI IPU pa3HOCTH MoTeHuuanoB mexay | OIIK-3.V.1
obxmaakamu B 12 B on o6manan sueprueit B 1 Jx.

68 OueHnrte, Kakol eMKOCThIO Oynyr obmamate wmetaymmdeckue | OIIK-1.B.1




IIACTHHEI MTOMIaApi0 0.2 M°, KOTOpHIE Pa3aeNneHbl coeM napaduna (&
=2.5) Tonmmuuou 0.5 cm?

CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJpaTHBIMU IIJJaCTMHAMHU, eciau u3 3tux miactud | OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHcCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-1.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTIH. OIIK-3.3.1
73 Kak u3MeHuTCs cConpoTuBieHHe NMPOBO/IA, €CIH €0 ATUHA YBETUUUTCA OIK-3.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnn 3 kKOM mpu OIKA3.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 Jalite onpeneneHne MarHUTHOW MHYKLAH. OIIK-1.3.1
76 Kakum 06pa3om omnpezensieTcst HapaplieHne cuiibl Ammepa? OIIK-3.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
3 PaccuuraiiTe, yueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-3.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunraiiTe MarHUTHYX0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-3.V.1
conepkamniero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CepACYHUK ¢ mpoHuaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpoWJa, HeoOxomumyio, yToOsl | OIIK-3.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €ro OCH
nMmeno Benmnunny 1 MTo.
Onpenenure, Kakod 3apsji HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-3.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananusupyiite Benuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OIK-3.Y 1
10 cm HaxomuTcss B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM U apaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIlK-3.3.1
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . OIIK-3.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
89 Hpezmo;xmev crocod wW3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-3.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TOMOIIBIO CONPOTHBIICHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B DJIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaMpsHKEHHOCTU  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-3.3.1
93 [Ipoananm3upyiite, T1e CBET ABMKETCS ObIcTpee — B anMase (n = 2.42) | OIIK-3.V.1




niu B Boze (n = 1.33). Bo ckonbko pa3 pa3nnyaroTcs CKOPOCTH CBETA B
JAHHBIX cpefax?

OneHure cUTyaluIO: JIyd CBeTa MaJaeT Ha IPaHUIly paslena ABYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

94 paBeH 2.4. Bo3MOXHO J1i, 4TOOBI OTpa)keHHBIN U mipenoMieHHbIi tyqan | OITK-1.B.1
ObUTM TMEepPHeHAUKYISIpHBI 1Ipyr npyry? Ecnu nma, omnpenenute
MoKa3aTesb MPEJOMIICHHS BTOPOH Cpebl.

95 Urto Ha3bIBalOT HHTEp(hEepeHueii ceera’? OIIK-1.3.1

9% Onummure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OIKA3.V 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU

97 OKpacKMd y TOHKHMX IUICHOK (pa3jIUTOe Ha MOBEpXHOCTH BoAbl Macio, | OIIK-1.B.1
MBUIbHBIE MTY3BIPH U T.I1.).

98 Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl OIK-13.1
HAOJIOACHUS JUCTICPCHH. -
[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO

99 HaOmonaTh Ha AuQpakuIUOHHOW pemieTke, ecnu oHa umeeT 500 OIKA3.V 1
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BONHBI 500 T
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OMNK-33.1
HAOJI0IAeTCSI MUHUMYM MHTCHCHBHOCTH?

[1mocKkomoApU30BaHHBIM CBET TMaJla€T Ha AaHalW3aTop Tak, 4YTO

101 IUIOCKOCTh HOJspU3aluu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO OIKA3.V 1
aHanuzatopa. Bo ckoibkO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo ckonpko pa3 M3MEHHUTCS MOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS

103 JaMIibl, €ciau YABOUTH ee Temmeparypy? OOochyiire Bam otser, | OIIK-3.V.1
onupaschk Ha 3akoH Ctedana-bonbiimMana.

Pacnionoxure crnenyromue CHEKTpaJbHBIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COIIOTHON TeMIEPATyphI:
A — Oenble 3BE315I,

104 | O wemmsre, OIK-3.V.1

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHS aOCOITIOTHO YEPHOTO Tela.
OO0BsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

105 OObsICHUTE TPUHIMIT H3MEPEHHUS TEMIIEPATyphl Tela C IOMOIIBIO OIK-3.Y 1
ONTUYECKOTO MUPOMETPA.

106 Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OITK-3.3.1
MoskeT 1 BUIUMOE U3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTuHE U3

108 MeTajuia, paboTa BeIXxojga KoToporo pasHa 3.5 3B? OGocuyiite cBoit | OIIK-1.B.1
OTBeET.

109 OOBscHUTE TPUUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO OIMK-13.1
U3ITyYEHUS.

OO0ObsicHUTe, KaK dHEprus POTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI.

110 . OIIK-1.3.1
OO6ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOJMHEI A = 97,04 mM paccesicss Ha HEMOIBUKHOM

111 anektpoHe mox yriaom 6 = 90°. Ilpemnoxure cnoco6 ompenenenus | OINK-1.B.1

OTHOCUTCJIBHOI'O HU3MCHCHUA JJIMHBI BOJIHBI q)OTOHa npu




KOMITTOHOBCKOM paccestHuu. PaccunTaiite ero BeIMUYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast nuHa
BOJIHBI paBHa 2,426 M.

112

Onwumute, 4To MpeCTaBisieT co00i aToM B paMkax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

OIIK-3.3.1

113

ATtomMm BOAOPOJa HAXOAUTCSI B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA atomM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-3.V.1

114

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

115

OOpsicHUTE, TPU KAKUX YCIOBHUAX MHMKPOUYACTULIBI IPOSBISIIOT
BOJIHOBbIE CBONMCTBa. IlpmBemuTe mnpuMepsl, NOATBEPKAAIOLINE
BOJIHOBBIE CBOMCTBA YaCTHII.

OIIK-1.3.1

116

byner nam mposiBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHUU B BOpOTa IIMPUHOM 7 M, ecimu macca msua 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

117

KaxoB ¢hu3mvecknii CMbICIT BOTHOBON QyHKIIUN?

OIIK-1.3.1

118

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

OIIK-3.3.1

119

CpaBHuTte JuiMHY BOJIHBI ¢ bpoiinsa nns mapuka maccoi my, = 0,2 r u
IIPOTOHA MACCOU m,, = 1.67%107 KT, UMEIOIINX OJJMHAKOBBIE CKOPOCTH
V.

OIIK-3.V.1

120

«HYJIEBBIX KOJIEOAHWI» KBAaHTOBOI'O
CBs3aHa C COOTHOIICHHUEM

Kakum oOpazom »sHeprus
FapMOHHMYECKOTO  OCIWJUIATOpa
HeonpeaeneHHocTel [ eizenoepra?

OIIK-3.V.1

121

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

OIIK-3.V.1

122

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

OIIK-3.V.1

123

OueHute 10 TOPSAAKY BEIUYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DHEpPrusi KOTOPOrO XapaKTEpPU3YyeTCs pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-1.B.1

124

MukpodacTuia 3anepra B OJHOMEPHOW MOTEHIIMATBHON IME IIUPUHOMN
/ ¢ 6eCKOHEYHBIMU CTEHKAMH U HAXOJIUTCS B COCTOSIHUU C KBAHTOBBIM
yuciaoM n = 1. [lokaxute, Kak ONpeAeNUTh KOOPAMHATBHI TOYEK, B
KOTOPBIX BEPOSATHOCTb OOHAPYKUTh MHUKPOUYACTHIy MaKCHMaibHAa.
Haitgure ux B ykazaHHOM cilyyae.

OIIK-1.B.1

125

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

OIIK-1.3.1

126

OOBscHUTE, YEeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JIYYCHHA.

OIIK-3.Y.1

128

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

OIIK-1.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEpPrusi OCHOBHOTO
coctosiaust E| = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUs Ey = -5
9B, sHeprus metactabmibHOro coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOUCXOIUT padodee N3 IydcHHE.

OIIK-3.V.1




Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIIaCHO

131 . OIIK-3.3.1
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

132 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Tejia OIK-3.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

133 Kakas wactuma HaseiBaercss (QoHoHoM? Kakum  KBaHTOBBIM OINK-13.1
pacrpeielIeHueM ONHUCHIBAIOTCS (DOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne n/mt [Tepedens BonpocoB (3agay) st 3auera / nud¢. 3ayera Koz
WHMKATOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp Tem aJi KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM PabOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

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

1) [Ipssimas nuHUA

2) JIunus ¢ neperndbom
3) [Tapabomna

4) OKpYKHOCTH

OIIK-3.V.1

Onpenenure, Kakas U3 MPEACTaBICHHBIX (DU3UYECKUX BEITUYHH UMEET
EMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Ummynsc

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-1.3.1

[Ipoananusupyiite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHUX CHJ, JEHCTBYIOIIUX MEXAY TEIaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) U3MeHeHnto 3HEprun CUCTEMBbI

2) Hymo

3) 3MeHeHnI0 UMITYJIbCa CUCTEMBI
4) YcKopeHHIo LIEHTPa Macc CUCTEMBI

OIIK-3.V.1

Yro mnpousoiaér mocie aOCOMIOTHO HEYNPYroro yaapa 4YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua

OIIK-1.B.1




C MaccoW m; JBHUrajach BIIPaBO, a YaCTHIA C MAacCOW M, HABCTPEUYy
JacTUIIC C MacCcol m;.

1) YacTtuubl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuubl OyayT MOKOUTCA

4) Yactuupl Oy1yT ABUraThCsl B IPOTHUBOIIOJIOKHBIE CTOPOHBI

Yto npou3oHIEeT C MOMEHTOM MHEPLIMU CBUHLIOBOIO UWJIMHJIpA
OTHOCUTEIIBHO OCH, COBHAJAIONMIE C €ro TEOMETPUYECKOW OChIO
CUMMETPUH, €CJIM LIWIWHIP CIUTIOIIUTD B IUCK?

1) He uzmenurcs

2) YBeauuurcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

Vkaxure BCPHYIO 3aluCb YpPaBHCHHA AUHAMHKU BpallaTCIbHOI'O
JABHKXCHUA.

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

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

OIIK-1.3.1

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

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

OIIK-1.3.1

Bribepute ¢dpasy, COOTBETCTBYIOUIYIO TEepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. .. »

1) ®@axkr cymiecTBOBaHUS a0COIIOTHOTO JIBIKEHUS

2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA

3) ®dakT CyIiecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyliecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anumes

OIIK-3.3.1

Vkaxure, B Kakux equHunax B cucreMe CH uzmepsiercs cuna:

1) kr*m/c
2)H

3) kr¥um?
4) m/c?

OIIK-3.3.1

10

PaccunTaiiTe BemMunMHy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHHE KOTOpPO ONMCBHIBAETCS ypaBHEHUEM X = 3c0s(2f—
m/4) cm

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

OIIK-3.V.1




11

Bri6epute dopmyny, onpenessronyr0 BeIMUuHy (a3oBOM CKOPOCTH
BOJIHBI.

1)v=o0*k
2)v=k*v
3)v=k*A
Hv=0o/k

OIIK-1.3.1

12

Paccunraiite, uyemy paBHa paOoTa KOHCEPBATUBHOW CHIBI II0
3aMKHYTOM TpaeKkTopuu (1o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yObUTH MMOTEHIIUATILHON YHEPTUU

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBHa nyJaio

4) 3aBUCHUT OT CKOPOCTH JIBH)KCHHUSI.

OIIK-1.3.1

13

Kakast u3 mepednicieHHBIX (PU3MUECKUX BEITUYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cubI
2) MoMeHT uHepuuu

3) MomeHT ummyinsca
4) Cuna

OIIK-3.3.1

14

Korma taHreHnuanbHOE YCKOPEHHME PaBHO HYINIO, a HOPMaJbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE IBUKEHHUE Ha3bIBACTCA ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM MIPSMOJIMHEHHBIM
4) PapHOMEpPHBIM BpallleHUEM

OIIK-1.3.1

15

Bribepure mpaBuibHBIN oTBeT. Kak m3MeHsieTcss MOIyidb CKOPOCTH
OpU NPSMOJIMHEHHOM JIBUXKEHHHU, €CJIM 3aBUCHUMOCTb IPOHIECHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YOriBaer

2) IIpoxomut 4epe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-3.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOUKH?

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

OIIK-1.3.1

17

Kak cootHOCATCS MOMEHTBHI WMHEpUMU OUCKa J; U uuauHapa J,
KOTOpBIE UMEIOT PaBHbIE MACCHI M PAILYChI?

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

OIIK-3.V.1

18

HaiiguTte oTHOIIEHHE pON3BeIeHHBIX padoT (A/A;,), ecnu Ba aucKa

OIIK-3.V.1




¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
N3 COCTOSAHUA MOKOA 40 OJJUMHAKOBBIX YIJIOBBIX CKOpOCTefI.

1
2)3
3)4
45

19

Kakoil yuéHpIl co3fall CHELMAIBHYIO TEOPHUI0 OTHOCUTEIBHOCTH
(CTO)?

1) Tanueit

2) DHHINTEHH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepure ypaBHEHUE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

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

OIIK-1.3.1

21

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

1) ® >> 0
2) o> o0
3 o= nl
4) o << 0

OIIK-1.3.1

22

BeiGepure, kakasg (Qu3nyeckas BEIUYMHA  U3MEHAETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monspnas macca
2) CxopocThb

3) Macca

4) MoMeHT UHEPLHI

OIIK-3.3.1

23

Bri6epute, B Kakoi crCTeMe TeJ TOJHBIH MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) HezaMkHyTOM, I/Ie CyMMa MOMEHTOB BHYTPEHHUX CHUJI paBHA HYJIIO
3) He3amkHyTOH, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTOCTOSTHHA

4) HezamknyToOM

OIIK-1.3.1

24

VYkaxure, paboTa Kakoil W3 IMEPEUUCICHHBIX CHJ paBHA HYNIO NPU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS TENa.

1) Bsizkoro Tpenus

2) Cuiibl TpEHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

25

UeMy paBHa BeIMUYMHA YCKOPEHHS CBOOOJHOTO MAJCHUS g HA BBICOTE

OIIK-3.V.1




HaJl TTOBEPXHOCTHIO 3eMJId, paBHOW paauycy 3emnu? BenuuuHy g
BOJIM3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOIT 9.8 M/c”.

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

26

[Ipoananusupyiite, KakK HU3MEHUTCS epuon Kosie0aHuit
MaTEMaTU4YeCKOr0 MasATHHUKA, €CJIU JUIMHY €ro MoJABeca YBEJINYUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 paza?

1) YBeanunrtcst B 3 pasa
2) YBenuuurcs B 4 pasza

3) YMeHbmMTCA B 2 pasza
4) Ymenb1uTcs B 4 pasza

OIIK-3.V.1

27

Uto mpou3oHAET co CpemaHeil dHEpPruel MOCTYyNaTeIbHOIO IBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOHl MacChl MIEalbHOTO
rasza n300apu4ecKu yMeHbIUJICS B 2 paza?

1) YBenuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa

OIIK-1.B.1

28

OneHure, Kakoi ra3 Harpeercs: O0bIIe B CISAYIONICH CUTYalluu: J1Ba
pa3IUYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIM M JBYXaTOMHBIM —
HaxXOJATCS MPU OJIMHAKOBOM TEMIIEpaType W 3aHMMAIOT OJIMHAKOBBIM
o0beM. ['a3bl coxumaroTcst aquabaTHYECK 10 yMEHbIIEHUs o0beMa B 2
pasa.

1) I'a3bl HArpeIUCh OAUHAKOBO

2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs 0obIie

4) T"'a3b1 BOOOIIIE HE HATPEIUCH

OIIK-1.B.1

Cemectp 2

29

VYkaxuTe siBJICHUE, KOTOPOEe UMEeHYyeTcsl nHTepdepeHiueii BoiH?

1) OruGanue BoJTHAMU MPENSTCTBUM

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

3) OTkJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHHUs MPU NEPEXOE U3 OAHOU CPEABbI B IPYTYIO

4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JUTMHBI BOTHBI

OIIK-1.3.1

30

[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl TMAaJeHUsS CBETOBOTO
Jyda, YTOOBI OTPAXKEHHBIN JTyd COCTABJISUI € Majgarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

OueHuTe IEKTPOEMKOCTh MIII0OCKOT0 BO3YIIIHOTO KOHIEHCATOpa, €Clin
paccTosiHie MEXJy ero oOKJIaJKaMu yBEITWYHMTh B 9 pa3, a 06iacTh

OIIK-1.B.1




MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?

1) YmensbiuTcs B 4 pas
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3s
4) Yeennuurcs B 12 pa3

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

32 1) IIpoBoHUKH OIlK-1.3.1
2) [lonynpoBOIHUKH
3) Imatuna
4) JIn31eKTpUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
ANEKTPOCTATUYECKOTO TIOJIs, CO3/IaHHOTO TOYEHYHBIM OTPULATEIBHBIM
3apsiiom?
33 OIIK-3.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsijia
2) K 3apsny
3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 101517
34 1) A/m OIIK-3.3.1
2) B/m
3)B
4) A*m?
MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsia’?
35 1) Moxer OIIK-1.3.1
2) Het, He MOKeT
3) Moer, HO TOJIBKO €CJIH 3apsiji OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloTreHuanbHOW HHEPrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) PaGore cuia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJIBHOI0 3apsja U3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY OJIS
4) Kunetnueckoi s3Heprun MpoOHOTO TOYSYHOTO SAMHUYIHOTO 3apsaa B
NAHHOU TOYKE MOJIA
Hanumute popmyny 3akona Oma B nud depenmansHoii popme:
37 OIIK-3.3.1

)R =U/
2) R = Q/PAt




3)j=c'E
4R =P/

38

O1ieHUTE ONTHYECKYIO JJIMHY NYTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKON
cpensl S =4 M. [lokazarens npenomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OHOM TOYKH B APYT'YyIO COCTABUT. ..

I)5wm
2)6m™m
3) Tm
4)11m

OIIK-1.B.1

39

Kak  HaspiBaeTcs  BeNMUMHA ~ HANPSHKCHHOCTH — IOJS,  €CIU
HAaMarHMYEHHOCTh  (peppomarHeTnka oOpamaercsi B HYIb H
HaNpsDKEHHOCTh ~ TOJIST  HalpaBlieHa  MPOTHBOIIOJIOKHO  MOJIIO,
BBI3BABIIEMY HAMarHWYMBaHHE?

1) T'ucrepesucom

2) KoopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

OIIK-1.3.1

40

Onenure, 10 KaKOW TPaeKTOPHU Oy/AET IBUTATbCS B MAarHUTHOM I10JIE
YacTHUIla, JIETANask C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) Oxpy>XKHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-1.V.1

41

B kakux eguHUIIAX H3MEPSCTCS HANPSIKCHHOCTh JJIEKTPUYECCKOTO
moJst?

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

OIIK-3.3.1

42

YCTaHOBUTE COOTBETCTBHE MEXIY MATEpUaIOM IIPOBOJHUKA U €0
INEKTPOIPOBOAHOCTBIO:

Matepuan DIeKTponpoBoHOCTS (o, 1/(OM-cMm)
A) Metamn 1)>10"-10"°
b) [TomympoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-3.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbl IaACHUA O U OTPAXCHUS (p CBETA.

)a>0o
2)a>o
a=¢
4a<o

OIIK-1.3.1




44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IIPEJOMJICHUSI CPENbl C AUAIEKTPUUECKON IMPOHUIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

OIIK-3.V.1

45

Jliist 0OBSICHEHUSI KAKOT'O SIBJIEHUSI MOKET OBbITh UCIOJIb30BAH MPUHLIUI
I'tolirenca-®penens?

1) KorepentHocTh

2) Iudpaknus

3) onspuzanus

4) KopnycKyasspHO-BOJHOBOM JTyalii3M

OIIK-1.3.1

46

[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTraa
TuQpakinoHHas perierka coaepkut 200 MTpUXoB HA MIJUTUMETP.

1) 100 Mxm
2) 500 Mxm
3) 200 Mxm
4) 5 MKM

OIIK-3.V.1

47

[Ipoananu3upyiiTe WHTEHCHMBHOCTh CBETa NPU HHTEPPEPCHLUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€PEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*1
2) 3*1
HI
4) 0

OIIK-3.V.1

48

Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHJIOBOMA
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

1) TTorenuuman

2) HanpsiskeHHOCTDH
3) Uanykumst

4) 3apsin

OIIK-1.3.1

49

OueHute, KaK 3aBUCHUT AJIEKTPUUECKask IPOBOJUMOCTb MPOBOAHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

1) IIpsimo nponopuHOHaIBHO

2) IIponopuMOHaNBbHO CTENEHNU OT PA3HOCTH NTOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaapaTy

4) He 3aBucur

OIIK-3.V.1

50

Ouenure, Kak U3MEHUTCS cuiia AIEKTPOCTATHUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apsAlOB, €CIM OAMH M3 HHUX
YMEHBIINTh B 4 pa3a, a pacCTOSHHUE MEXKIY HUMH YMEHBIIUTH B 2
paza?

1) Ymensimutcs B 8 pas

OIIK-1.B.1




2) YMmensmuTcs B 2 pasza
3) Ymenpmured B 16 pa3
4) He usamennrcs

51

UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHUI
MArHUTHOTO HOJIs?

1) CuyioBble IMHMM MATHUTHOIO TOJISI BCEr1a 3AaMKHYThIe

2) MarHuTHBIC CWIOBBIE JIMHWUM HAYMHAIOTCS HA MArHUTHBIX W
3aKaHYMBAIOTCS Ha DJIEKTPUUECKUX 3apsiax

3) MaruuTHbIE CHWJIOBBIC JMHUW HAYWHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiIax

4) MaFHI/ITHBIG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
AIEKTPUUECKUX 3apsiaax

OIIK-1.3.1

52

CnenaiiTe BBIBOJ, KaKOH T'€OMETPUUYECKON (DUTYpOi MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOW YacCTHUILbI, JABUTAIOUICHCS MOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MAarHUTHOW WHYKITHH.

1) OxpyxHOCTB
2) [Tapabomna

3) 'umep6omna
4) Cnupaasb

OIIK-1.B.1

53

Ouenute creneHp mnosspuszauuu P cBera, eciiu CBET MpeCTaBiseT
co0Ol CMech eCTECTBEHHOI'O CBETa C IUIOCKOMOJSPU30BAHHBIM.
WHTEeHCUBHOCTh  TOJISIPU3OBAHHOTO  CBeTa B Jydye  paBHaA
WHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.

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

OIIK-1.B.1

54

PaccunraiiTe mokaszarenb NPEIOMIICHUS BEIIECTBA, €CIH CKOPOCTH
CBETa MpU TNeEepexoie Jyda M3 BO3lyXa B HEKOTOPOE BEIIECTBO
ymenbmiach Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-3.V.1

55

PaccuuraiiTe yrom MexIy ONTHYECKMMH OCSIMU TOJspU3aTOopa H
aHasmzatopa. [Ipy NpPOXOXKIEHUM CKpEIEHHBIX MOJsgpu3aTopa M
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-3.V.1

56

[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH
Ha OCH JUIMHHOI'O COJICHOW[IA, €CJIM TOK B HEM YBEIMYMTH B 4 pasa, a
IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa.

OIIK-3.V.1




1) YBeauuurcs B 2 pa3a
2) YBenuuures B 9 pa3

3) Ymensmutcs B 9 pas
4) YMmenbuTcs B 3 pasza

Cemectp 3

57

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

1) ITorsomaer Bee magaolinee HaA Hero U3JIyYeHue
2) OTpaxkaeT Bce Majaroiiee Ha Hero U3IydeHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-1.3.1

58

Y Kakoro u3 Ten oTpakaTebHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-3.3.1

59

Onenure, BO CKOJBKO pa3 yBEJIMYMIIACh YHEPreTHUECKasi CBETUMOCTb
abcomoTHO yepHoro Tena npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.

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

OIIK-1.B.1

60

Breibepure, kakas  Qopmyma  HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPTeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTO Tena?

1) ®opmyna depmu-/Iupaka
2) ®opmyia boze-OliHTeiiHa
3) ®opmyaa [laanka

4) ®opmyna Panes-/xunca

OIIK-1.3.1

61

Kaxkoe nznydenue siBJIseTCsi paBHOBECHBIM ?

1) Anbda-, 6eta-, raMMa-u3ITyIeCHUS

2) TenioBoe u3IyyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE

OIIK-1.3.1

62

VYkaxuTe 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO TMpH 3aJaHHOM
a0COJIIOTHOU TeMITepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1

63

VYxaxure Gopmyity, ONpeaessSIoIy0 SHEPTUI0 CBETOBOTO KBAHTA!

1) E = (m*c?)/2
2) E=h*c

OIIK-1.3.1




3) E=h*\
4) E = h*v = h*\/e

64

[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS TPH
dororddekre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA MaAOIIEro
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercs

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCSA

3) CHavasia yBEeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcsi IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS

OIIK-3.V.1

65

[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KHUHETHYECKOW DSHEPrueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIero CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?

1) YmensmmTcs B 2 pasza
2) YBenuuures B 4 pasa
3) He usmenuTcs

4) YBenuuurcs B 2 pasza

OIIK-3.V.1

66

OueHuTte BeTUYMHY KpacHOU rpaHuilsl ¢GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama TommumHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToa paHa 2 9B. IToctostanas [Inanka — h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™"° K.

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

OIIK-1.B.1

67

Kakum 00Opa3om 3aBUCHT paboTa BBIXOJA DIIEKTPOHA C TTOBEPXHOCTH
KaTo/la U3 KaJIMUs OT YaCTOThI TaJal0IIero ceera’?

1) IIpsimo IpoOMOPITMOHATBHO YaCTOTE

2) IIponopuHoOHaNbHO YCKOPSIOLIEMY HAIPSKEHUIO
3) IIponopuroHaIbHO KBAApaTy YacTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-3.3.1

68

[Ipoananu3upyiite, Oymer sm HaOmomarbcss (HOTOdIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa 00Jy4aTb CBETOM C JAJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®oTtoad ekt Bo3MOKEH, €ClIM KaTo1 HarpeTh 10 TeMnepaTypsl 347
K

2) He Oyner

3) ®oroapdeKkT BO3MOKEH, €CIU JTOMOIHHUTEIBHO MPUIOKHUTh K
IUTACTHHKE YCKOPSIOUIYI0 Pa3HOCTh MOTEHIIMAJIOB BEIIMYMHON He
Mmenee 1 B

4) ®otorhdeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5

OIIK-3.V.1

69

Onenure, OT KakWX BEJIMYUH 3aBUCUT CHJIa CBETOBOIO JABJICHHS C
KBAHTOBOW TOYKH 3PCHHUS:

A) Yucna (oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dortona;

B) Koadurmenra orpaskeHHs MOBEPXHOCTH.

OIIK-3.V.1




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

70

[Ipoananu3upyiiTe, B KakuX 00JAacTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHne agpdexra Komnrona.

1) Bunumslii quana3on

2) Pagnonuamnason

3) TeparepLoBblil JuanazoH

4) PeHTreHOBCKUI 1MaNa30H U TaMMa-u3JIyyeHHue

OIIK-3.V.1

71

CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM TIOJIHOCTBIO IIpEKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oroHoB paBHa 6.5 3B, a gorokarox M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBIsAeT 2.5 3B.

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

OIIK-1.B.1

72

Ouenure, BO CKOJIBKO pa3 JaBJieHHE CBeTa, MaJarolero
NEPICHIUKYIIPHO HUICATBHO 3€pPKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATBHO YEepPHOM
MOBEPXHOCTH.

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

OIIK-1.B.1

73

Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

2) Nmmynbe mpsiMo MPOIIOPLIMOHANIEH KBAIpaTy JAJUHBI BOJTHbI

3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI

4) mnynbe mpsiMO MPOMOPLUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii o0nacTu crekTpa 3JeKTPOMarHUTHOTO M3IYYEHHs] UMITYJIbC
¢oTroHa UMEeeT MUHUMAIbHOE 3HaUCHHE?

1) NadpakpacHoe uziyyeHue
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKoe U3Iy4eHNE
4) PaguousiryueHue

OIIK-1.3.1

75

[Ipoananusupyiite, Kakoe W3  INPUBEACHHBIX  BBICKAa3bIBaHHI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUJIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH

2) CBeT MOXKET M3JIy4aThCsl U PaCpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
NopuusAMHN — KBAHTaAMH

OIIK-3.V.1




3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHas CUCTCMA, COOTBCTCTBYCT OHpGI[CHCHHLIfI YPOBCHb
SHEPrUun

4) JIns 9gacTUIbl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UIMITYJIbC

VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:KkaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMIA, B
KOTOPbIX aTOM He M3JIy4YaeT U He MOIJIoAeT JHePIruu

76 2) PazHOCTB SHEprHid BYX CTAIlMOHAPHBIX COCTOSHUN paBHA sHepruu | OITK-1.3.1
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa
3) B aTome 31eKTpOHBI IBIKYTCS IO OpOuTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsHDKEHHOTO — siapa M
OTPUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIKCHIBAET CHOCOOHOCTh AaTOMOB K HW3IYYCHHIO U TMOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»
1) IMorjiomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
77 3HAYeHHUI JHePrumn OIIK-1.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUI SHEpruH, JIuOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TIOPHMIO DJHEPTUM, a MOMIOIATh JIMIIb
HEKOTOPBIM JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU
VYkaxuTe, K KaKOMy AHaNa3oHy M3J1yY€HHUs OTHOCSTCS MEPEeXOAbl U3
cepuu banbmepa B aTome Bogopoa.
78 1) TermoBoe u3nyueHue OIIK-3.3.1
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Buaumblii cBeT
[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpH
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.
79 1) YBemuuunace Ha 4.86 5B OIIK-3.V.1
2) YMenbmujachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B
Onenute pa3HOCTh SHEPTUNH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHOE, W TIPH JIaHHOM TMEpexoJie IPOU30ILIO
u3ny4eHue GoToHa ¢ JUIMHOM BOTHBI 650 HM.
80 OIIK-1.B.1
1) 0,4 5B
2)1,95B
3) 1,25B
4)2,25B
Vkaxure, B U€M 3aKIH04aeTCs runoresa ae bpous:
81 OIIK-1.3.1

1) JIroOble MHMKpPOYACTHIbI  Hapsily C  KOPHYCKYJISIPHBIMH




00/121210T BOJTHOBLIMHU CBOHCTBaAMHU

2) AToM HEe MOXET CoJlepKaTh 0oJiee ABYX ANEKTPOHOB, HAXOISIIUXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAeseMbIX
HA0OPOM YETHIPEX KBAHTOBBIX YHCET

3) ONHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOYACTHULIBI

4) DHeprusi HWCIyCKaeTcs U TIOTJIOIIACTCsl HE HEMpephIBHO, a
OT/IeJIbHBIMU KBaHTaMU

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpouns:

1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJJHOBbIE CBOMCTBA
2) DNEeKTpOMarHUTHBIC BOJHBI MMEIOT CBOMCTBA YaCTHII

3) YV kaxo¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) SImpo aTroma COCTOUT M3 KBAPKOB

OIIK-3.3.1

83

Paccunraiite [uiMHY BOIHBI ¢ bpoiyid [uIs 3JIEKTPOHA, ABUXKYIIErOCs

CO CKOpOCTBIO 3.6 KM/c. Macca anextpona m, = 9,1¥107" kr, 3apsin
-19

aneKTpoHa q. = —1,6%10" K.

1) 1.6 MmxMm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-3.V.1

84

YKaKUTe KOJMYECTBO 3HAYCHUH, KOTOPHIE MOXKET IPUHUMATh
MAarHuTHOC KBAHTOBOC YHCJIIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

1H2+1
2)3l+1
3)I-1;
4) 1

OIIK-1.3.1

85

YKEDKI/ITG, 4TO ONpCACIACT INNTaBHOC KBAHTOBOEC YHMCJIO N.

1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha
3aJJaHHOE HaIlpaBJICHHUE

4) BennunHy MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaIPaBJICHUU

OIIK-1.3.1

86

YKEDKI/ITG, 4qTO ONpCACIACT MAarHUTHOC KBAHTOBOEC YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEpPru CTAllMOHAPHOTO COCTOSIHMS 3JIEKTPOHA B aTOME

3) BeanuuHy MOMEHTAa HMIYJbCa JIEKTPOHA B 3aJaHHOM
HATIpaBJIEHUH

4) DHepreTHYecKrue ypOBHU AJICKTPOHA B aTOME

OIIK-1.3.1

87

B yectp koro HazBaH 3¢dekT pacuienyeHus ypoBHEH SHEPruy aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1) DitamTeitHa u 1e Xaaca
2) lTtapka

OIIK-1.3.1




3) DTTHHTCray3eHa
4) AaponoBa-boma

Kak Ha3pIBalOT IWHUU B CIICKTpPE KOM6I/IHaHI/IOHHOFO pacceiaHusa C
qaCTOTaMH, MCHBIIMMH YaCTOTHI ITaJar0mcro cBera?

88 1) OpanxeBbIMU CIIyTHUKaMU OIIK-3.3.1
2) AHTHUCTOKCOBBIMHU CITyTHUKaMHU
3) CTOKCOBBIMH CIIyTHUKAMH
4) AHTarOHUCTHYECKUMHU CITYTHHKAMH
[MosicHuTe pusHUEcKuii CMBICT BOIHOBON (YHKIIHU.
1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHIIBI
2) IlpousBeneHne  BOJIHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
CONnpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
89 OIIK-3.3.1
00HapY:KeHHUS YaCTHIbI.
3) BonmnoBas (yHKIMs 00paTHO MPOMOPIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins
4) BonHoBast (yHKIHS TPEACTABISAET COOOM KMHEMATHUYECKHUH 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.
Bribepure BEPHYIO (OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:
90 | 1)AE*At=h OINK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PEepMUOHAMHU.
1) DnexTpuuecku 3apsyKEHHbIE YaCTULIBI.
91 . OIIK-1.3.1
2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.
3) Bce yacTunsbl ¢ nNoJayneabiM CIIMHOM.
4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.
Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTBIO 3aM0JIHEHA, 30Ha MPOBOANMOCTH — MOJIHOCTBIO CBOOO/IHA,
a IIMpUHA 3alpelieHHON 30Hbl BEJMKA MO CPABHEHHIO C HEPTUEH
TEIJIOBOTO JABMKEHUS?
92 OIIK-1.3.1
1) IlpoBogHUK
2) In31eKTpUK
3) IonynpoBoaHUK
4) IlpuMecHbI MOJIYIPOBOIHUK
Kakyto pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?
o3 | D) Ame OITK-3.3.1
2) dx/c
3) x/m
4) 1x/>B
94 Kakas BHecucTeMHasi e AMHUIIA UCTIOJIB3YETCS JUIsl U3MEPEHUSI SHEPTHH OITK-3 3.1

MUKpPOYACTHIL?




1)>B
2) A

3) kKan
4) apr

OuieHuTe, KaKoW CMBICI HMEET COOTHOIIEHUE HEOINPEeICHHOCTEN
['eit3enOepra s SHEPTMHM YacTUIIBI U BPEMEHH NPEOBIBaHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?

1) DHeprust npsIMO MPONOPLHUOHAIBHA BPEMEHU

95 OIIK-1.B.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU
3) DHeprust 1 BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO
4) Yem OoJibllie HeONPEAEJEHHOCTh JHEPruM, TeM MeHbIe
Heolpe/e/IeHHOCTh BpeMeHH!
B xome wusMepeHHMss ¢ J0OCTaTOYHO BBICOKOW TOYHOCTBIO ObLTa
orpeziesieHa X-COCTABJIAIONIAs UMIYibca 3JeKTpoHa. OOBSICHUTE, UTO
u3 3TOTO CIENyeT, PYKOBOJCTBYSICh COOTHOILLIEHUSIMU
HeonpeneneHHocTel [ elizendepra.
96 1) BpemMss %W3HM M DHEPrusl HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OIK-3.Y 1
HEONpPEeIEeTEHHOCTh
2) KoopauHata X 3JIeKTpOHAa He MOXeT ObITH oOmnpenejeHa ¢
BbICOKOI TOYHOCTBIO
3) Bce koopauHaThI 3JIEKTPOHA MOJIHOCTHIO HEOTIPEICIICHHbBIE
4)y- W Z-COCTaBIIIONIME UMITYJIbCA DBJEKTPOHA MMEIOT CTPOro
ONpeJIeJICHHOE 3HAaYCHUE
Kak Ha3biBaeTcsi cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruu?
97 1) Bo30yxneHHOE COCTOSIHUE OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOsTHUE
B uem 3akmrouaeTcst TyHHENIbHBINA A HeKrT?
1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKPOUYAaCTHIBl B
NEePUOIUYECKOM MOTEHIUANE
2) B KOpIycKyIsIpHOM MOBEACHUHM 3JIEKTPOMATHUTHOTO H3IyYEHUs
98 IIpU MPOXO0KACHUH €ro Yepe3 Y3KOE OTBEPCTUEC OIIK-1.3.1
3) B HaxoXJeHUU YacTHIIBI Cpa3y B HECKOJIBKUX TOYKAX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KoOrja JHEPrusi 4YacTUIbI MeHbIIEe BBICOTHI 3TOr0
O0apbepa
Kakue mnoaBmxkHBIE YacCTUIBI WJIM  KBa3MYaCTULBI  SIBISIOTCS
99 HOCHUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ? OIK-1.3.1

1) DnexTpoHbl




2) IIporons!
3) DJIeKTPOHBI U ABIPKH
4) Uounsl

B pesynbprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYMWIICS Ha
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W ONpPENETUTEe, KaKOro THIIA
IIpEeBpAIlCHHE POU30LUIO B YKA3aHHOM CIIydae.

100 1) isa p-pacmana OIIK-3.V.1
2) a-pacnafg
3) y-pacnan
4) K-3axBat
Bomnpocs! 1151 TpOBEPKU OCTATOYHBIX 3HAHUN
IIpoyumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuUiume
apaymeHnmol, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
VYKaxkuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHUM YCIOBUEM
JUIsl KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJIbKY VISl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHBI HEO0XOAUMBbI PABEHCTBO JJHMH
BOJIH (2, CJ1eI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbL OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEeUUCICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
102 Hn=1,I1=0,m=0
2)n=0,/=0,m=0 OIIK-1
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Ortser: 1, 3 n 4, I0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 72 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, noobepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JICUCTBYIOLLEH Ha TEJNO CHIIOM.
103
JBmxeHue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMepHOE BpaleHne B) PaBnas nymo
OtsBet: 1-B, 2-b, 3-A
104 Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCHb.

Sanuwume coomeemcmeyrowyro nocne008amenbHOCHb 6yK6 cneesa




Hanpaeo:
Pacrnionoxure nepeuncieHHble HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHepUuU. Macchl U XapaKTepHblE pa3Mepbl Tel CUYUTATh
OJINHAKOBBIMH.

A) ap
b) ToHkoe KOIBITO
B) Hununnp

OTtBer: ABB

Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:

OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU

105 TOJIIIMHE MPOBOIHUKA YBEIMYUTD €T0 JUTUHY.
Otser: Ilpn yBeJuYeHMH VIMHBI NMPOBOJHHMKA BO3PACTAET €ro
CONPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
EcrecTBeHHBINI CBET MPOXOAUT YEpe3 MOJSIPU3ATOP W aHAIHU3ATOD,
CKpemieHHble moxa yrioMm 45°. Onpeaenute, BO CKOJIbBKO pa3
YMEHBIUIUTCS UHTEHCUBHOCTh B CBETOBOM ITyUKe IOCJIE MPOXOKICHUS
yepe3 aHaJIu3aTop.
106 1) B 2.5 paza
2) B 4 paza
3) B 3.5 paza
4) B 1.5 paza
Otset: 2) B 4 pa3a, Tak Kak nocjie NpoxXo:KIeHUs MOJISIPU3ATOPA
HHTEHCHBHOCTH CBeTa ocjadeBaeT B 2 pa3a, a mocJje NpoXoxKIeHust
aHAJIN3aTOPa — TMPONOPUHOHAJIBLHO KBaJAPaTy KOCHHYca Yyria
MeKAY IUIOCKOCTAMM MOJISAPU3aIUH.
Ilpouumaiime mexcm, evlbepume NpagUIbHLIE BAPUAHMbBL OMEEMA U OIIK-3
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
OTMeThTE, KaKhe YaCTHUIIbI M3 MEePEUYNCICHHBIX HIDKE 00pa3yloTcs Ipu
B -pacmane.
107 1) DnexTpon
2) Ilo3utpon
3) DNEeKTPOHHOE aHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO
Oteer: 1 u 3, napa «MO3HTPOH - HeHTPUHO» 0Opasyercs npu f -
pacmnaje.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, noobepume NO3UYUIO U3 NPABO2O
108 | cmonbuya:

HpOBeI[I/ITC COOTBETCTBUC MCKAY BHIAAMHW MArH€TUKOB U BEJIMYMHOM
UX MarHUTHOM MMPOHUIIACMOCTH LL.




Bunnl MarueTukosB MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)u>>1
2) ITapamarseTku byu<li
3) ®eppoMarHeTHKH Byu>1

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

Ilpouumavime  mexcm u  ycmanosume  NOCA€008AMENbHOCHb.
3anuwume coomeemcmeyOuyio NOCie008amenrbHOCMy OYKE Cllesd
Hanpaso.

Pacnonoxkutre ykazaHHble Cpeibl B TOPSOKE BO3PACTaHUS UX
OINTHYECKOH INIOTHOCTH.

109
A) Bona
b) Boznyx
B) Anmas

OtBer: BAB

Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHYIU
omeem:

OL[GHI/ITG, 4YCMy paBCH MOMCHT HMHCPIHU KaTAIICTOCS IO INNIOCKOCTHU
HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemy LlTeitnepa.

110
OtBer: MOMEHT MWHeEpPUUM UWIHHAPA OTHOCHTEJIbHO OCH,
NMPOXOASALIEH 4Yepe3 ero UEeHTpP, paBeH mr*/2. IIpuMmensiss Teopemy
IlTeiiHepa 1Js1 HOBOIl OCHM BpallleHUS, HAXOASUIEHCH OT CTAPOM
OCH HA PACCTOSIHHH, PABHOM PagHyCy WUIMHAPA, HAXOMUM: mr’/2
+mr? =3mr*2

Ilpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJIaHUIN PA3TUYHOTO TUIIA!

1) 3aganume KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeThIpex NpeAI0oKeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIHHO
yKazaHa mudpa u MpHUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHHMBaeTcs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — () OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeETA
U3 NPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBWIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apT'yMEHThI, CIIOJIb3yEeMbIe MTPU BbIOOpE
orBeroB. [lonHOE coBmajzieHWe C BEPHBIM OTBETOM OILICGHHMBAaeTCs | Oamiom, eciid JTOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHuMe 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6amioB

4) 3amaHue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIICEHHUBaeTCs 1 Oaiiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0auoB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCSI BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii JONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE




noJHbIN — 1 6a, ecnu gomymieHo 6onee 1 ommOKY \ OTBET HEMPABUIIBHBIHN \ OTBET OTCYTCTBYET
— 0 6amos.

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

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
rIyOOKOoe W SICHOE W3JIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHMIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JTOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIus BBINOJHAET METOIO0JOTHYECKYIO,
OpPTraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHOH oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIyYEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEEIISECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMOIaBATENIEM;

— pa3BuTHE MNpPO(ECCHOHAIBHO-/IENIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpECca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— IIOJIy4YEeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TObl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIIOJIb30BaHWEM pa3laTOYHOTO MaTrepuaja IpU MPOBEACHUU KOPOTKUX TUCKyccUU 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIUOHHOTO MaTepraa:

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

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHATHI.

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aliu yueOHOIo
mporecca, 3aKIII0YaronIasics B BHIOJIHEHUU 00YyJalOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs




KOMIUIEKCa YYE€OHBIX 3aJaHUH C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[QFOCSI SABJIACTCA HpI/IBI/ITI/Ie O6y‘IaIOH_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH O0YUYaIOIMIMMCS PAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHWK TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/IBY‘-ICHI/IH KOHKpCTHOI;’I y‘-IGGHOI\/JI
JUCHUIIIINHBI,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYEHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHATIBLHOTO COYETaHHs KOJJICKTHBHON M MHIMBUAYAIBLHOU (opm
o0Oy4eHusl.

TpebGoBanust K MPOBEJACHUIO NPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MpPENOJaBaTelieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B TalMd. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM KypCce U B BUJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue yKa3aHHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosubl. Tepmoaunamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JNOJKEH COJepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuiInsd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl PAa0OTHI.

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

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI COAEP’KaTh OCHOBHBIE pE3ybTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOM paboTe
TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOPE
HopMatuBHOM nokyMeHTanmu 'Y Al https://guap.ru/regdocs/docs/uch




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

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

11.3. MeTonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1aboOpaTOpHBIX paboT OO0y4aIOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKOM YacTe M KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

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

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

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

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

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIabopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00s3aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouyuTaTh OMHCAaHHE PAOOTHI M TEOPETHYECKHE CBEACHHS W3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSAUTHCS, YTO CTYACHT MOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1omycKk K paboTe 0OTMeYaeTcs MpernojaBaTesieM B xKypHale.

B mpomecce BbImonHEHUs J1a0OpaTOpHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomnyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (aMIIns, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHUIMUAIbI MpenojaBareis; Tabauna TEeXHUYECKHX



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

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

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

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

CrpykTypa u dhopma oTueTa 0 Ja60paTOPHOH padboTe

OT4eT NOKEH CONEPKATh CIELYIOIINE PA3ACIIbL:

1. Iens paboThl.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPaTOPHON pabOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO0 BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIIUTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmysl.

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

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOJUTh HE HYXKHO.
@opMynbl A7 BBIYMCICHHUSA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3ZAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MoOxeT OBITh HECKONBKO 3aJaHWii, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

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

6. BrrunciieHre NOrpenHoCTe.

B ostom pa3znmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYIBI, MO KOTOPBHIM
IPOBOJWIIACH MaTeMaTHudeckass o0paboTka pe3ysibTaToB MU3MepeHHUH. [I0IKHBI ObITH BBIBEAEHBI




(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
MIPEACTABJICHBI IPUMEPHI BBIYMCIICHUN MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOoK. Teopus MOTrpentHoCTe OOBIYHO ObIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENs, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosimiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BA)KHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHucTe. B m000M cilydae OHU JOJDKHBI ObITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbl, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITOJIHSIOTCS Ha MUJUIMMETpOoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX EAMHMIIAX BJOJH Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOJKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAMHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCATCA BCE DKCIEPHUMEHTAIbHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHUX TOYEK OTKJIAJbIBAFOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTEIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HaIMCAaTh, KAKWE MOJIYYeHbI BEIMYMHBI, U C KAKUMHU MOTPEIIHOCTSIMHU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEIaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabiM4HOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OMHON W TOH e BEIMUYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIYCTUMBIE
pacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

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

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

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIC:




1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlabopaTtopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. I[Ipununko, FO.H. Hapes, 5.®. Hludppun. CII6I'YAIL 2014. 132 c.

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHsiii npaktukym // A.B. Komnbuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemienko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'Y AIL, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.

Hosukosa, I'.B. Tepemenko. CIT6I'YAIIL, 2019. 118 c.

5. KganroBas ¢usuka. Jlaboparopuslii npaktukym // B.M. Aunpees, M.1O. Eropos,
N.N. Kosanenko, A.B. Konbutsnios, E.H. Kotnukos, N.I1. Kpektynona, H.II. JIaBposckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021. 90 c.

11.4. MeTtonuueckne yka3zaHUs JJIsi OOYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE INpENoaaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHH.

Jnst oOyyaromuxcst mo 3aoyHOi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOS1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHONH paboThl, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUUN
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4e0HO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (Uit 00ydJarommxcst
0 3204HOM (hopMe 0OydeHus).

11.5. Meronnueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJII YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCLUTIIINHBI.

Texkymmii KOHTPOJIb OCYHIECTBISICTCA IO KaJleHAapHOMY ydeOHoMy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wiaHax Ha cemecTp. OOy4aromuiicsi JOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEpPONPHUSTHS,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe Yero MperojaBareib MPOCTaBIseT OaJuIbHBIC
OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO PE3YJIbTaTaM TEKYILErO KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK, 3alluTa J1a0opaTOpHBIX padoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00Oy4arouxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAABaTENIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBuanust 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllydyae MPOIyCcKa OO0YyYaromMuMCs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYy4YaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO



BBITIOJTHEHUSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHIMBUIYAIbHBIX KOHCYJIbTAIUSIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW IS
MIPOMEKYTOYHOM aTTECTAIlMU: TOJYYCHHS 3adeTa Mo Y4eOHOM MUCIUIUIMHE MM JIONMycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B Tteuenme cemectpa s jgonycka K aud@depeHIMATbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY HEOOX0IUMO c1aTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHImoHHOro oOydeHust ['VAII https://Ilms.guap.ru He HMXe
OIICHKU «YJIOBJIETBOPUTEIILHO». B ciyuyae HEBBIMOTHEHHS BBIIICH3IOKEHHOTO CTYIEHT, MpPHU
YCIICITHOM MPOXO0KJICHUU TIPOMEKYTOYHOM aTTECTAIMH, HE MOXKET MOJYUYUTh aTTCCTAMOHHYIO
OIICHKY BHIIIIE «YIOBIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallUU.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl  OpEAycMaTpuBaeT  OLECHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
U3y4YeHHs BCeH IMCLMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELICHMs NPAKTUYECKUX 3a7ad. OJK3aMeH, KaK IpaBUJIO, NPOBOJUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHO.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBiIETBOPUTENBHO". B ciiydae HEBBIITOTHEHUH BBIIICU3I0OKEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (GopMe D5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAILMOHHYIO OLIEHKY BBIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTAI[MH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMrUpoBaHHOCTH KOMIETEHLIUN 00y4aloerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS apryMEHTHUPOBAaHHBIE, BCECTOPOHHUE. YMEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YpPOBEHBb CAaMOCTOSITEIbHOCTH, BHICOKAS aJalTUBHOCTD MTPAKTUUYECKOT'O HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMupoBaHbl. 3HaHUS OOIIKMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HAaBbBIKA.

OneHka «yI0BJIECTBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHl 3HAaHHMM. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITENIbHOCTH NMPAKTUYECKOTO HaBbIKA.

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

OCHOBHBIMU OpPHEHTHpPaMH TMpPH TMOATOTOBKE K MPOMEXKYTOYHOM aTTecTallud IO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEpe] MEpBBIM THEM Hadala CecCHd OBbUIM CIaHbl M 3allMIIEHBl BCe JabopaTOpHBIE
paboTel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM



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

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




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kadeapoit




