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AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— mnporpamMy OakajaBpuaTa [0 HampaBleHUIO moAroToBku/ crenuansHoctd  03.03.01
«IIpuxknagaple Marematnka W (usuka» HampaBieHHocTH «llpuknagHas ¢uzmka u
WH(POPMAIIMOHHBIE TEXHOJIOTMH B HAHOWMHAYCTpuM». JlUCIUIUIMHA peanusyercs Kadempoi
«Ne3».

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

OIIK-1 «CnocobeH mpuMeHsATh (yHIaMEHTAJIbHBIC 3HAHUS, TMOJYYCHHBICE B OO0JaCTH
¢usznko- MareMaTH4ecknx ¢ (WIM) €CTeCTBEHHBIX HAayK, H HWCIOJIb30BaTh HX B
poeCCHOHAIBHON JEATETFHOCTH, B TOM YHUCIIE B CPepe Me1arorndeckon aesTeIbHOCTH

Copmep:xaHre IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
y4eOHOT0 Tporiecca: JEKINU, TPAKTUHIECKUE 3aHATHSA, Ta00paTOpHBIC padOTHI, CAMOCTOSATEIIbHAS
paborta.

[TporpamMmmoit AMCIHUIUIMHBI TPEIYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mIasi TpPyI0OEMKOCTh OCBOSHHUS JUCIHUIUIMHBI COCTaBsieT 13 3aueTHhIX eauHuI], 468
YacoB.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpEeACTaBICHHE BO3MOXKHOCTH CTYJECHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe UHIMKATOpA
HauMEHOBaHUE
KOMTIETEHITHH JOCTUKEHHSI KOMITETEHITUT

KOMTIETEHITHH

OIIK-1 Cnocoben

MPUMCHSITh

p OIIK-1.3.1 3HaTh pyHIaMEHTAIbHBIC
dbyHIaMEHTaTbHBIC

3aKOHBI IPUPOBI 1 OCHOBHBIE (PH3UYECKUE
U MaTeMaTU4YeCKHe 3aKOHBI

OIIK-1.VY.1 ymeTb npuMeHATh PU3NUECKUE
3aKOHBI 1 MaTEMAaTUYECKUE METOABI JIs
pelieHns 3a1a4 TEOPETUIECKOTO U

3HAHUA, ITOJTYYCHHBIC
B oOyactu (pusmko-
MaTEMAaTHUYCCKUX U
O6menpodeccruonanbHble | (MJIM) €CTECTBEHHBIX

KOMIIETEHITHN HAYK, U
MIPHUKJIATHOTO XapaKTepa
HCIIOJIB30BATh UX B
. | OIIK-1.B.1 BmazeTs HaBBIKAMU
npohecCHOHANBHOM

TEOPETUIECKOTO U IKCIIEPHUMEHTAIBLHOTO
HUCCIIEIOBAHUA OOBEKTOB
po(heCCHOHATTLHOM JISATSIIBHOCTH

JeATEIIBHOCTH, B TOM
gucie B chepe
MIe1arorn4ecKou
NCATCIIBHOCTHU

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MPU U3YYCHHUH CIIETYIOUIUX TUCIMIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA.

3HaHuUs, TOJyYEHHbIE NpPH HM3YUYCHUM MaTepuaia JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U MCTIONb3YIOTCS IPU U3yYEHUU APYTUX JTUCIUILINH:

— «MarepuanoBeeHuEY;

— «DIEKTPOHUKAY;

— «ONEeKTPOTEXHUKAY;

— «®Du3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUSI BEILIECTBAY;

— «PU3NYECKHE OCHOBBI HAHOTEXHOJIOTUID.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpPaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI




. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (4ac)
U3 Hux wacoe 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
(uac)
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 npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auger, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHIUOATCKUIA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Paznensl, TeMbI TUCIUIUIAHBI, UX TPYTOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nennl, TEMBI TUCIIATUIMHEI (1ac) (C3) (qac) (qac) | (aac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 19
Htoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnexktpudectBo 11 7 8 11
Pasnen 5. Maruetusm 11 8 6 10
Pa3znen 6. Onruka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atoMHOTO siapa 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129




[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3fenoB U TeM JIEKIIMOHHBIX 3aHATHN

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepualibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenwe. HopmanbHoe u
KacarenpHOe yckopeHus. [locTymaTenbHoe M BpalaTeNnbHOE
nBwkeHne. OCHOBHasi 3ajadya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3pb JMHEWHBIX M YIJIOBBIX BEJIMYMH [pU
BpalaTeJIbHOM JIBUIKEHHH.

WNuepuumanbHple  cuctemMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukd. HewHepuuanbHbIE CHUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTta ¥ MOIIHOCTh. KuHeTwueckas >HEprus.
3aMKHYThIE U HE3aMKHYTbIE cUcTeMbl. [loTeHIManbHAas SHEprus
cucteMbl. CBsI3b MEXIy NOTEHIMATBHOW 3HEPrueid M IMOoJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCU. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JBWKEHHS  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaroUIerocs TBEpJOro Tea.

IToctynatet crienaabHOU TEOpUH OTHOCUTEIBHOCTH.
JlopeH11loBO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PEAATUBUCTCKON MexaHWKU. VIHTepBan, €ro MHBApUAHTHOCTb.
PenstuBucTckuit AMITYJIBC. OcHoBHOE YpaBHEHHE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPIus
pensitTuBUCTCKOM dactuubl. CBsizb Macchl W sHepruu. CBsi3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHILIBL.

Paznen 2. KoJsie0aHud 1 BOJHEI.

I"apmonunyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MareMaTU4eCcKril MasTHUK, QU3NYECKUN MASTHUK, KOJICOaHUS
noa jaedcTtBueM ynpyro cuibl). CrokeHue KoJaeOaHwMi.
Huddepenunansnoe ypaBHeHue Konebanuil. CBoOOAHBIE,
3aryxatoiue koyuebanus. Beinyxxaennbie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX NPOIECCOB (TUIOCKUE M CepHuecKue
BOJHBI). BosHOBOe ypaBHeHuwe. [IpuHIUN Cymeprio3HIuy.
Oueprusi BoyiHbl. [loTok 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOU
BOJTHBI.

Pa3znen 3. Moaexkyasipaas pusnka.
TepMoguHamuueckne CoCTOssHMS W nporeccel. [loHsTue




byHkuuu coctosiHus. BHyTpennssi sHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
Hayauo TepMOAMHAMUKU. TeMmnepaTypa U BHYTPEHHsSI SHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
Mosiekysl. CpenHsas KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YpaBHEHHE  KHHETHYECKOH  TEOpPHUM  HMJAEANbHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBolcTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnun  cynepno3uunum.
OnexkTpudeckuil aumons. Pabora CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LHUPKYJIALIMA BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH ANIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBsA3b MEXKIy HUMHU. Teopema ['aycca [u1s 371€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca nmus 3JIEKTPUYECKOrO IOJISL B JAUDIIEKTPHKE.
[Tone BHYTpHM MPOBOJHUKA.

OnekrpoeMkocTs.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
OObemMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM M auddepeHuanbsHoN
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlammaca. Ilone cosieHoMma u TOpouza.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10JIe B BemiecTBe. HamaranueHHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarunuTtHas MIPOHUIIAEMOCTb.
HanpspokeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKu, QeppoMarHeTHKu. TeopemMa O MUPKYIALUA
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

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

OObeMHas MIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MareprajibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX  BOJIH.  Bektop  Ymosa-
[ToliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXXEHUS CBETA.
AOGCONIOTHBIN NTOKa3aTesb MPETOMIICHHUS.




HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITUN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemrerka. [Tomsipuzanust cBeta. 3akoH
Mautroca.

Pasznen 7. KBantoBas onruka.

TennoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIydeHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢Gopmyna Ilnanka.
KBanToBas ontuka. ®otoaddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Pazpnen 8. KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoins.
dazoBas U IpynoBas CKOpPOCTU BOJH J¢ bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BoxHoBas
GbyHKIMSI, €€ OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeMYMH.  BpemMeHHOe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noTteHuuanbHou sme. KBanTOBBIA ocmmmisTop.  Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

AToM BOJOpOoJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW WM  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpus BOJIHOBOM (YHKIIMM CUCTEMbI OJJUHAKOBBIX YACTHII.
Hpunnun [laynu. OObsACHEHHE TEPUOJUYECKOM CHUCTEMBI
snemeHToB /.M. MeHneneeBa. DHEpreTHUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCcKou CBsI3H.

Pa3nen 9. Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe sapo. Jedekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuiibl.  Mogenu aTOMHOroO  sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MoOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKkoH pagrMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
l'amma-n3nydyenue. HacTuLbl 1 aHTUYACTHILLBI.

Snepubie peakuuu. Peakumm nenenus sanpa. llenmHast snepHas
peakuus. SaepHbie peakTopBbl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHS. Knaccudukanus
aieMeHTapHbIX Yyactull. KBapku.

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

Ta6mmia 5 — [IpakTudeckue 3aHsTHS U UX TPYTOEMKOCTh

W3 gux Ne
Dopmbl .
No | TeMbl mpakKTUYECKHUX DAKTHYCCKIX TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeia
/11 3aHATUH p o (gac) MOATOTOBKH, | IACIIMII
3aHATHI
(dac) JIMHBI

Cemectp 1




Kunematuka u
JUHAMHKa
MaTepUATbHON TOYKHU

Pemrenue 3agau

Kunemaruka u
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela

Pemenue 3amau

CneunanbHasi TEOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka n
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHHETHUYECKasi TEOpuUs

Pemrenue 3agau

Cemectp 2

HanpsioxkenHocts u
IIOTCHIIMAJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpencarop

Pemenue 3amau

10

XapaKkTepuCTUKu
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

HNutepdepenmus.

Hudpaxius.
[Tonsipuzanus

Pemrenue 3agau

Cemectp 3

14

TermoBoe nu3nyyeHue.
dotorpdekr

Pemenue 3amau

15

Oddext Komnrona.
CaoiicTBa ()OTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTHo1ieHue
HEOIPEIETCHHOCTEN
I'eitzenbepra. BoiHbl

Pemenue 3amau




ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[Ipenunrepa.
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabopaTopHBbIEC 3aHATHS
TeMbl 1a00OpaTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHbIX paGoT TpynoemMKoCTh, | MPAaKTUYECKOU | pa3zaena
/11 (uac) MMOJATOTOBKH, | JUCIIWII
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonKHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3/TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMITH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Konbsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHHUS 4 7
12 | Buemnunii potodrpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII O 3 9
npoOery B BO3Iyxe
Bcero 51

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronXxcs

Bunpl camocTosITenbHOM pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.




Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositensHoi# paboTh
yac yac yac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 43 20 11 12
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 43 19 10 14
IToaroroBka kK IpOMEKyTOUYHON 43 19 10 14
arrectaruu (ITA)

Bcero: 129 58 31 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHU S
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOmUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN

IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

Komuectso
9K3EMILTSIPOB B
Uﬁngzgec bubnuorpaduueckas ccplika 6“?&3:@
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuednoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabu. -
(Bricmiee oopazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

Uponos, 1. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Upomos. -

15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

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

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

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

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

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

Uponos, U. E. 3agaun nmo obmieit pusuke :
yaeOHoe nocodue jyist By30B / U. E. Uponos.

- 14-e m31. - Mocksa : JlabopaTopus 3HaHH,
2021.-434c.

https://znanium.com/catalog/

Kann, K. b. Kypc o6mieit ¢puzuku : yuebHOE




product/1094750 nmocodue / K. b. Kaun. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. SnepHas ¢pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. u pom. - Mocksa : M3gaTenscTBo
HOpaiir, 2020. - 320 c.

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTn « HTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMILUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hoas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3UYECKUN UHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akajieMun HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
oOpa3oBaHHE»

https:/fizikaguap.ru/ O6pazoBarenbHbIi pecypc kadeaps GU3nKu
I'YAIT

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeHHS TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a




CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILIECTBIICHUS

00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKOW Oa3bl

Howmep ayguropuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopust Ne31-046

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIIA, Ta00PaTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIET0 KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (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)

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

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U NHAUBUAYAIbHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTaLlUN.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHOU
uHpopMauy 60JBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI 1O

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




BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Hongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | Yuebnas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anektpoMmaruetTusmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

6 VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOHN aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
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-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue.

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

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

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU

00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCoB K 3K3aMEHY;

3amaum;

DK3aMeHAaIMOHHbIE OUJIETHI;




\ TecTsl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMI OO0Yy4YaIONUMUCS TPUMEHsIeTCs S-0ayuibHas IIKana ONEHKA CPOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  MpaBUia
HCIIOJIb30BAaHUSI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €0 U3J1aract,

— OIIrpasACh Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJZICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracr €ro, OHI/IpaﬂCB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

<«XOPOLLIO
«GAuTEHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJaJIeeT CUCTEMOM CIIENMAIN3UPOBAHHBIX NOHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepua’a,;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HaIIPaBJICHUN;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BBIBOJOB M 000OIIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1
1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIlK-1.3.1
Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1




Teno ABUIXKETCA U3 COCTOSAHUS IMMOKOS C TAHI'CHUIHAJIbHBIM YCKOPCHHUEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM a, = 3 m/c’. Haiimure | OIK-1.Y.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 HazoBute, B kakux enuHuiax uzmepsercs B cuctemMe CU yrmoas OIK-13.1
CKOPOCTbh U YTJIOBO€ YCKOpPEHHUE.

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

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

[lokaxxute CBA3p MEXAYy JIMHEMHOM W  yIJIOBOM  CKOPOCTBIO

7 . OIIK-1.V.1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapakrtep NPSAMOJIMHEWHOTO IBWKEHUS Teja IO

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

9 Chopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

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

1 OOBsicHUTE, KaK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OIK-13.1
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM AEHUCTBUE TPETHErO 3aKOHA

12 OIIK-1.V.1
Hsrorona.

KameHb 1€XUT Ha THE COCy/la, MOJHOCThIO MOrPYKEHHBIN B Boay. Kak

13 W3MEHWTCA CHJIa JABJCHUA KaMHA HA JIHO, €CIM CBEPXY HAMTL | oo | oy
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.

HazoBute, kakoil wu3 3akoHoB Kemnepa ycranaBnuBaer Qopmy

14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TATOTEHHS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAcCTOSIHHUS Mexay Humu. OOOcHYiiTe,

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

YMEHBIIUTH B JiBa pasa.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIeCKO BETMYHUHEI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIK-13.1
COXpaHEeHUsI UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BelInyrHa Ha3biBaeTcsi MOoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHUTE 3alIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpauatenpHoro nswxeHus. Haiinure BzammocBszu mexnay stumu | OINK-1.Y.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 TaKOE MOLTHOCTh KaK (pU3MUECKasi BEIMYMHA. OIIK-1.3.1

73 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU IO OIK-1.V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

Uccnenyiite paboTy CHIIBI, €CITH TEJNO Maccoi m = 1 KT moj aeicTBueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX JJISi PpEIICHUs o
3aJlauM.

25 OOBsicHUTE, B YeM COCTOUT paziauyue Mexnay KoHcepBatuBHbiMH M | OIIK-1.V.1




HCKOHCCPBATUBHBIMU CHJIAMH.

26

Kakoit kopabmb JaBUXKETCS
HEHArpy»XeHHbII — IIpu
OO6ocHYyliTE CBOW OTBET.

MeIJIcHHee —
OQUHAKOBON  MOIIHOCTH

Harpy>K€HHbI WU
nBurarens’?

OIIK-1.B.1

27

Jlaiite onpenenenne noTeHManbHOM 3Heprun. OT Yero oHa 3aBUCHUT?

OIIK-1.3.1

28

OObsicHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpAaHEHHUS MEXAaHWYECKOW OSHEprum.
[IpuBenuTe NpuMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOM [ = 50 cwMm,
CIIOCOOHBIN BpalaThCsl OTHOCUTEIBHO OCH, MPOXOMAIIEH uepe3 ero
cepenuny. PaccumTaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

[Tokaxxute Ha mpumMepe TOHKOro cTepkHs JuIMHON 20 cm u maccoit 30
r, Kak npuMmenserca Tteopema lllteliHepa nmg pacdera MOMEHTa
MHEPLMU TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

32

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

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYecKas OHCPIUA BpallCHUA aGCOHIOTHO
TBepaoro Tema? CpaBHuTe ¢ (GOPMYION NI KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOI'O IBUKCHUS.

OIIK-1.V.1

34

ChopmynupyiiTe 1Ba  MOCTyJaTa
OWHIITEHHA.

TEOpHUHn OTHOCHUTCIBHOCTHU

OIIK-1.3.1

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
Kaccudeckas (popMyna s KHHETHUecKo# smeprum E = m*1*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKas DSHEpPrus Teia
coriacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak M3MEHUTCS TEpUOA KolIeOaHU MPYKUHHOTO
MassTHUKa IpU YBCIWUYCHHU CTO MACChl B 2 pas3a, a KCECTKOCTHU
MIPY>KMUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

OIIK-1.V.1

38

Cnenaiite BBIBOJ 1O BONpPOCY: Kak OylIeT M3MEHATbCA XOJ
MasTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX >XapKUX JHEH o
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM THSIMH, €CIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeecHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUe OeryIeil BOJIHBL.

OIIK-1.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

OIIK-1.3.1

43

HcToyHuK 3ByKa M MPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoanamu3upyiTe 3amady U ONpEAEIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexra Jlomnepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

OIIK-1.V.1

44

Cdhopmynupyiite npunimn [ roiresca.

OIIK-1.3.1

45

HazoBure onpenenenne nHTepepeHIny BOJIH.

OIIK-1.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs CcTOsUel BomHOW. [IpuBenmre

OIIK-1.Y.1




MIPUMEDP CTOSAYEH BOJIHBI.

HazoBute OoCHOBHBIC napamMeTpbl COCTOSIHNA, KOTOPBIMH OIMUCBIBACTCSA

47 OIIK-1.3.1
TEPMOJMHAMHUYECKAasl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAIe C ropsdeil BOJOW, a Ha
48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanurcs qu ¢ teueHuem | OIIK-1.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS UICATIbHOTO rasa. OIIK-1.3.1
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoOJIeKyJbl. C KaKMMU JBH)KCHUSIMU OHU CBSI3aHbI? o
51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIecce OIIK-1.3.1
57 Onenute, 4yBCTBUTEIBHOCTh KaKOI0 TEPMOMETpA BBIIIE — PTYTHOI'O OIK-1B.1
WJIM CIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1
53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TakoM Ipoliecce, U HalIuTe ee BEINYHHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-1.B.1
ero OblcTpoM pacmiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAacSTHUCTOM >KUIKOCTH MONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OITK-1.B.1
OO6s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Onenure curyanuio. YTo 00XKHUraeT Koxy CHIbHEE: BOAA UIH BOISHON
57 nap OJWHAKOBOM Macchl MpuU OOHOM u ToM ke Temneparype? | OIIK-1.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo0 M3y4aeT IeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JABYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHie MeKAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananu3upyiite, Kaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 1ojie MpOTOHa B aTOME BOJAOPOJA IMpH MOJHOM obopore snekrpona | OIIK-1.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIC IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb OIMK-13.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBaeTCSl AIEKTPUUECKUM AUINIOIEM? OIIK-1.3.1
65 Kaxue BemiecTsa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE  pa3nIuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU pa3HOCTH MoTeHuuanoB mexay | OIIK-1.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, Kakol €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 [UIACTHHBI TLIOMma6i0 0.2 M2, KOTOpBIE pasnerneHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJpaTHBIMU IJIaCTMHAMHU, eciau u3 3Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
70 Onenute curyanuio: JBa KoHAeHcaropa oauHakoBod emkoctu 200 | OIIK-1.B.1




MK® coemuHeHbl mapaienbHo. Kak m3mMeHuTcs ux oOmias eMKOCTb,
€CJIU COeQUHEHNE 3aMEHUTh Ha II0C/IeN0BaTEILHOE?

71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak u3MeHuTCs conpoTuBieHHe MPOBO/Ia, €CIU €0 ATUHA YBETUUUTCA OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTBD, BBIACISIEMYIO HA cONMpOTHBIEHUH 3 KOM mipu OMK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHMTHOW UHAYKITUH. OIIK-1.3.1
76 Kakum 06pa3om omnpezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 PaccuuraiiTe, ueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTailiTe MarHUTHYIO HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CcepAeYHUK ¢ TpoHuLaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpouaa, HeoOxomumyio, yToOsl | OIIK-1.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, Kakod 3apsji HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucnerTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.
OueHuTe CUTYalUIO: B MAarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananusupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 3a Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OMK-1.Y 1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTia. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHns AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKIOYEHA B KAaTYIIKE UHAYKTUBHOCTBIO
88 . . OIIK-1.VY.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OTBeT gaiite B MJIXK.
89 Hpezmoncmev crocod W3MepeHUsT BEIMYMHBI MArHUTHON DJHEPTHUH, OIK-1.Y 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOILIBIO COMPOTHUBIICHUSL.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B BJIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNpsHKEHHOCTH  AJIEKTPUYECKOTO TMOJs, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, Te CBET ABMKETCS OBICTpee — B anMase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuatorcsi ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpefax?
OueHuTe cuUTyalMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIBYX
94 Beuiects nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl OIK-1.B.1

paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPa)KEHHBIN U MPEIOMIICHHBIN JTydu
ObuIM TEepHeHIUKYIsIpHBl Apyr apyry? Ecmum na, ompenenure




MOoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

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

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

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUS —PATYKHOU

97 OKpacKMl 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
HAOIOACHUS JUCTICPCHH. -
[Ipoananu3upyiite, kakol HaWOONBIIUN TOPSIIOK CIEKTPa MOXKHO

99 HaOmogaTh Ha IU(PaKIMOHHOW pemieTke, ecau oHa umeer 500 OIK-1.Y 1
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500 o
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM OINK-13.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[1mockomoApU30BaHHBIM CBET TMaJla€T Ha AaHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh MOJsIpU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIK-1.V 1
aHanuzatopa. Bo CkolbKO pa3 yMEHBIIUTCS MHTEHCUBHOCTbh 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? OOochyiitre Bam otser, | OIIK-1.V.1
onupaschk Ha 3akoH Ctedana-bonbiimMana.

Pacnionoxure crnenyromue CHEKTpalbHBIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COJIIOTHON TeMIEPaTyphI:
A — Oeinble 3BE315I,

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

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHUsS! aOCOIIOTHO YEPHOTO Tela.
OO0BsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

105 OOBscHUTE TPUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-1.Y 1
ONTUYECKOTO MUPOMETPA.

106 Uro HaspiBaeTcst BHENTHUM (HoTodhdekTom? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OITK-1.3.1
MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

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

109 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO OIK-13.1
U3ITyYEHUS.

OO0mbsacHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJIHBHI.

110 . OIIK-1.3.1
OO06ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOMHEI A = 97,04 mM paccesicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkute cnocod omnpeaeieHus

11 OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH OTK-1B.1
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa
BOJIHBI paBHa 2,426 M.

112 Onummre, 94TO MpeACTaBIsET OO0 aToM B paMKkax Mozaenu TomcoHa. OIK-13.1

Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?




113

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIIuHBI
BOJIHBI U3Jy4CHHUE MOXKET UCHYCTHTh JaHHbIM aroM? OOOCHY#TE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBenuTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.1

116

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU
MOMNaJlaHi B BOpOTa IMIMpUHOW 7 M, ecnu macca msda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

117

KaxoB ¢hu3nvecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-1.3.1

118

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

OIIK-1.3.1

119

CpaBHute JyIMHYy BOJIHBI Ae bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpOTOHA Maccoit m, = 1.67*10 7 KT, HMEIOIINX OJJMHAKOBBIE CKOPOCTH

V.

OIIK-1.V.1

120

Kakum o00pa3omM »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOpPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

121

HocanaﬁTe, CKOJIBKO JJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arMojHeHa BHEMIHsS 2p-0005104ka. ATOM KaKOro BEIIECTBA UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

123

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusl KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

124

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIMATBHON IME IUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXOAUTCSA B COCTOSAHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneiIuTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMNUCBIBAOTCA
craructukor Gepmu-JIupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OObsicHUTE, YEeM OTJIMYACTCS XapakTep 3allOJHEHHS COCTOSHUH
KBAaHTOBOW CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-1.Y.1

128

[Ipennoxute  TeopeTndeckoe  OOOCHOBaHHWE, KaK  HM3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €clidi B HEro BHEAPHUTH
HeOOoJIbIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAUS — 3.

OIIK-1.B.1

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer mMO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabuiabHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyuyeHue.

OIIK-1.V.1

131

Yemy paBHa MOJISIpHas TEIUIOEMKOCTh TBEPAOrO Tejla, COTJIACHO
KJIacCUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.1

132

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

OIIK-1.V.1

133

Kakass wacrtuna HaseBaercst ¢oHoHOM? KakuM  KBaHTOBBIM

OIIK-1.3.1




| pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?

Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBieHsl B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera

Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud . 3ayera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npeCTaBICHBI B Tabmuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHECHHSI KYPCOBOI PaOOTHI

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IITaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakas Oynmer TpaekTopus y YacTHIIBI, ABWXKYILICHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYUHE YCKOPEHUEM?

1) [Tpsimas nuHUA

2) Jlunus ¢ neperubom
3) ITapaGoina

4) OKpYKHOCTH

OIIK-1.V.1

OHpeI[eJ'II/ITe, Kakas M3 IPEACTABICHHBIX (1)I/IBI/I‘ICCKI/IX BCIIMYHUH HMECT
CANHUIY U3MCPCHU, COBITIAAAOIIYIO C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Mmnynsc

2) Yckopenue

3) Bec

4) VYrnosas ckopocTh

OIIK-1.3.1

[Ipoananu3upyiiTe, Kakod OTBET SBISETCS MPAaBUIBHBIM Ha BOIPOC:
«HUemy paBHa cyMMa BHYTPEHHHUX CHJI, JEHCTBYIOIIUX MEXIY TEJIAMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hyumo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBI

OIIK-1.V.1

Uro npou3oiaET mociie abCOMOTHO HEYNPYToro yaapa 4acTUll MacCaMu
my = 4my u ¢ kuHeTnueckumu sHeprusimu T, = 6T,. Yactuua ¢ maccoit
m; JIBUrajach BIPABO, a YaCTUIAa C MAacColl m, HABCTPEUy YaCTHULE C
Maccou m;.

1) YacTtuiel OyayT ABUTATHCS BIIPABO
2) Enunas yacTuua 0yaeT ABUraThCsi BJIEBO

OIIK-1.B.1




3) YacTuisl OyayT OKOUTCS
4) Yactuipl OynyT NBUTATHCS B IPOTHUBOIIOIOXKHBIC CTOPOHBI

Uto mnpowusoimer ¢ MOMEHTOM HWHEPIMH CBUHIIOBOTO IMJIMHIpA
OTHOCUTEIIBHO OCH, COBMNAJAIOLIEH C €ro TIeOMETPUYECKON OCBhIO
CUMMETPHH, €CIIH WJIWHIP CIUTIOIINTD B JTUCK?

1) He uzmenurcs

2) YBeauuuTcs

3) Coxpanutcs

4) CTaHeT paBHbIM HYJIIO

OIIK-1.B.1

VYKaXuTe BEpHYIO 3aliCh YypaBHEHUS JTUHAMHUKU BpallaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/J

3) M=L*»2
4) L =r*p*sina

OIIK-1.3.1

VYkaxuTe, 4eMy paBeH MOMEHT MHEpPILUU TOHKOro o0pydya Maccod m u
paauycar.

1) T =m*r*/12
2) I =m*r*/2
3) I =m*r*/3
4HJ= m*r

OIIK-1.3.1

BeiGepure ¢paszy, COOTBETCTBYIOIIYI0 TiepBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymecTBOBaHHE HHEPUHAJIbHBIX CHCTEM OTCUYETA

3) ®axkrt cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA

4) ®@akT CyIIeCTBOBAHHUS MPUHIIAIIA OTHOCUTEIBHOCTHU [ anumes

OIIK-1.3.1

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr¥m’
4) wm/c?

OIIK-1.3.1

10

Paccuuraiite BelIMYMHY MOAYJIS MAKCUMAaJIbHOM BEIWYUHBI YCKOpPEHUs
TOYKH, JABWKEHUE KOTOPOH OMNMUCHIBAETCS ypaBHEHHWEM Xx = 3cos(2t—
m/4) cm

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

OIIK-1.V.1

11

BriGepure ¢opmyity, Onpenensionlylo BeJIUYHHY (Pa30BOH CKOPOCTH
BOJIHBI.

1) v=o%k
2) v=k*v

OIIK-1.3.1




3) v=k*A
4) v=0/k

12

Paccuuraiite, yeMy paBHa pab0oTa KOHCEPBATUBHOW CHUJIBI IT0 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) PaBHa Hy./10

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

13

Kakas u3 mepedncineHHbIX (PU3MYECKHX BEIUYUH HMEET Pa3MEpPHOCTH
(kr¥m)/c*?

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuaa

OIIK-1.3.1

14

Korna TtaHreHuuanbHO€ YCKOpPEHHE paBHO HYJIIO, a HOpPMajbHOE
YCKOPEHHE MOCTOSHHO, TO TAKOE IBUKEHHUE Ha3bIBACTCH ...

1) PaBHOMEpHBIM KPHUBOJUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMepHBIM BpalleHUEM

OIIK-1.3.1

15

BriGepure npaBuibHbI 0TBeT. Kak M3MeHsAeTCs MOAYNIb CKOPOCTH IPH
HNPSMOJINHEHHOM JBM)KEHMM, €CJIM 3aBHUCUMOCTh IPOIIEHHOIO TEJIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 172

1) YOsiBacT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-1.V.1

16

Kak BpIunciIsieTcss MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*F/3

2) J=m*P/12
3) J=2*m**/5
4) J=m*»

OIIK-1.3.1

17

Kax cooTHOCSITCS MOMEHTBI MHEPIUU AUCKa J; U MUINHAPA J,;, KOTOpbIE
MMEIOT paBHbIE MACCHI U PaInyChI?

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

OIIK-1.V.1

18

Haiinute oTHOIIEHHE POU3BEIeHHBIX padboT (A1/A,), eciu 1Ba AWCKA C
paBHBIMU Maccamu U pagumycamu R; u R; (R; = 2R;) packpyunBaior u3
COCTOSIHUSI TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3

OIIK-1.V.1




3)4
45

19

Kaxoit yuéHnslii co3pai crienuanbHyto Teopuro oTHocuTensHocTH (CTO)?

1) Tamuneit
2) DiHITEHH
3) Jlopeni

4) bop

OIIK-1.3.1

20

Bribepure ypaBHeHUE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOTEOaHMs.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+m/6)
3) x =S5ctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

OIIK-1.3.1

21

IIpoananu3upyite, NpU KakOM YCIOBHMM B CHCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIE KoOjeOaHus, Oyaer HaOmomatbess pe3oHaHce (wp —
COOCTBEHHAs YacTOTa, () — YACTOTa BBIHYKJIAIOIIEH CHIIBI)?

1) >l
2) ®> o0
3) o=l
4) o <<nl

OIIK-1.3.1

22

BriGepuTe, kakast puzmdeckas BeIMYWHA U3MEHSIETCS MO BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HberoToHa?

1) Momnspuas macca
2) Ckopocthb

3) Macca

4) MoMmeHT uHepIu

OIIK-1.3.1

23

BriGepute, B Kakoil cucTeMe TeJ MOJHBI MOMEHT MMITYJIbCa OCTACTCS
IIOCTOSAHHBIM.

1) 3amkHyTOMH

2) HesamknyToMi, rjie cyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYIIIO
3) HesamkHyTOI, rIe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA

4) HeszamknyTOMH

OIIK-1.3.1

24

VYkaxute, paboTa Kakoil M3 MEpEUYMCICHHBIX CHUJ paBHA HYJIIO MpH
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TeEINA.

1) Bszkoro tpenus

2) Cunbl TpeHUS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BeJIMUYMHA YCKOPEHHS CBOOOJHOTO MaJCHHUS g Ha BHICOTE
HaJl TOBEPXHOCThIO 3eMJM, paBHOW paauycy 3emun? Benuuuny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

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

OIIK-1.V.1




4) 19.62 m/c’

[Ipoananusupyiire, Kak W3MEHUTCS Mepuo/I KoJeOaHui
MAaTCMaTUYCCKOTO MasiTHUKA, CCIIM JJIMHY €0 IOJABCCAa YBCIUYUTH B 9
pa3, a Maccy rpysa — yBeJIMUHUTh B 4 pa3a?

26 1) ¥YBeamuntcsi B 3 pa3a OIK-1.Y.1
2) VYBenuuutcs B 4 paza
3) VYwmenwpmutcs B 2 pasza
4) VYwmenpmurcs B 4 pa3za
YUrto npom3ouIET cO CpeaHEH JHEPrueil IOCTYNATEIBHOIO IBHKCHUS
OJTHOM MOJIEKYJBI ra3a, eclii 00beM HEKOTOPOW Macchl UACAbHOIO rasa
n300apHUECKH YMEHBIIWICS B 2 paza’?
27 OIIK-1.B.1
1) YBenuuurcs B 5 paza
2) YmenbmuTcs B 5 pasza
3) YBenuuurcs B 3 pasza
4) YMeHbmMTCH B 2 pa3a
OnenuTe, Kakoi raz Harpeercsi OOJbIlle B CIEAYIOIIEH CUTyalluu: /B
pPa3IMYHBIX HACATbHBIX Tra3a — OJHOATOMHBIM W JIBYXaTOMHBIA —
HAXOJAATCS TPU OJMHAKOBOH TeMIlepaType M 3aHMMAIOT OJUHAKOBBIH
o0beM. ["a3pl CoKUMAIOTCSl aauadaTHYECKH 10 YMEHBIIEHUs o0bemMa B 2
28 | PoE OINK-1.B.1
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHOATOMHBIN HarpeJcs 00JbIle
3) JIByxaTOMHBII Harpescs 60bIie
4) I"a3pl BOOOIIIE HE HATPEIINCH
Cemectp 2
YKaxuTe siBIeHUE, KOTOPOE UMEHYeTCS HHTep(depeHIIne BOITH?
1) OrubaHue BOJHAMH MPENATCTBHUIMA
79 2) HauoxeHue Ipyr Ha JApyra BOJIH, MAYIIUX OT KOTIepPeHTHBIX OIK-13.1
HCTOYHHKOB
3) OTkiIOHEHHEe  BOJH  OT  [EPBOHAYAJIBHOIO  HAIpPaBJICHHUS
pacrpocTpaHeHHs MIPH MEPEX0e U3 OJHOU CPebl B IPYTYIO
4) 3aBUCHMOCTD (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI
[IpoananusupyiiTe, KaKUM JTOJKEH OBITH YTOJI MaJIEHUsI CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI C ajaroumM yroiu 40°.
30 | 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 3MEKTPOEMKOCTh IJIOCKOT0 BO3IYIIHOIO KOHAEHCATOpa, €Cln
paccTosiHHe MEXAY ero oOKJIagKkaMH YBEIW4YUTh B 9 pa3, a o0iacTb
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUIUTUPOBAHHON BOIOM (€ = 81)?
31 OIIK-1.B.1

1) VYmenbuutes B 4 pa3
2) VYBemuuurcs B 4 pasza
3) YBeauuurcs B 9 pa3




4) VBenuuurtcs B 12 pa3

Ha3zoBure BemecTtBa, KOTOpbIE PU OOBIYHBIX YCIOBUSX MPAKTUUECKH HE
IIPOBOJST JEKTPUUECKUIN TOK?

32 | 1) Ilposoanuku OIlK-1.3.1
2) IlomynmpoBogHUKHU
3) Ilnatuna
4) JudjekTpuku
Kax HaIlpaBJICHbI CUJIOBBIE JUHUU HaIpsKEHHOCTH
AJEKTPOCTATUYECKOTO TOJISl, CO3JAHHOTO TOYEUYHBIM OTPULATEIbHBIM
3apsaom?
33 OIIK-1.3.1
1) 3akpyuyuBaroTCs BOKpPYT 3apsaa
2) K3apsany
3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTPEIIKE
4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU
B kakux emgumnumax B cucteme CU  usmepsiercs moTeHIUAN
AJIEKTPUYECKOTO MOJs?
34 [ 1) Am OIIK-1.3.1
2) B/™m
3) B
4) A*m
Moxer M 4YacTUla MMETh 3aps], BeIuYuMHa KoToporo B 1.5 paza
OoJIbLIIe AIIeMEHTapHOro 3apsiia’?
35 | 1) Moxer OIIK-1.3.1
2) Her, He MOKeT
3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJ0KUTEIbHBIN
UeMy paBeH MOTEHIMAI AIEKTPUUECKOTO MO ?
1) IloTeHnumanbHOM PHEPTrUK €IUHUYHOTO MOJOKUTEIBLHOTO 3apsiaa Wil
OTHOILIEHUIO MOTEHIUALHOMN YHEPTUU K 3apsly
2) Paoore chiI noJisl mno nepeMenieHuI0 eTHHUYIHOI'0
36 MOJIOKUTEJBHOI0  3apsiia W3 [JAaHHOW TOYKH MOJs B OIK-1.3.1
0eCKOHE4YHOCTh
3) Cune, aeiicTByIOLIEN HA 3aps/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS
4) KuHeTH4ecKou Hepruu MPOOHOTO TOYSUHOTO SMHUYHOTO 3apsaa B
JTAHHOM TOYKE I1OJIA
Hanummre popmyny 3akona Oma B muddepennmansaoi popme:
1) R=U/L
37 2) R=Q/IPAt OIIK-1.3.1
3) j=c'E
4) R=P/l
OueHuTe ONTUYECKYIO IJIMHY NyTd L U3 OAHOM TOYKU B APYryl0, €Clid
38 | paccTosiHMEe MeXay JABYMsS TOYKaMH Ipo3payHou mudnekrpudeckoi | OITK-1.B.1

cpeasl S = 4 M. Ilokazarens npenomiuenus cpeasl n = 1.5. Onruueckas




JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

1) 5m
2) 6™
3) Tm
4) 11wm

39

Kak  HasplBaeTcs  BEeNMYMHA  HANPSDKEHHOCTH  TONS,  €CIIU
HaMarHM4eHHOCTh  (heppomMarHeTmka  obOpamaercs B Hylb H
HANpsDKEHHOCTh  TIOJIT  HAlpaBjIeHa  MPOTHBOIIOJIOKHO  TIOJIIO,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

2) Ko3puutuBHOM cHI0M
3) Tonspuzarnment

4) MarsuToaBMXKyIIeH CUITON

OIIK-1.3.1

40

OrneHure, MO KaKOW TPAEeKTOPUHM OYIET ABUTATHCS B MAarHUTHOM ITOJIE
YacTHUILa, JETAWAsA C MOCTOSIHHOM CKOPOCTBIO BIIOJIb JIMHWM MarHUTHOMN
WHIYKIUH.

1) OxpyxHOCTBH
2) Ipsamas
3) Osanoun
4) DOnmunc

OIIK-1.V.1

41

B kakux CAMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

42

YcTaHOBUTE COOTBETCTBUE MEXKAY MaTEpPUAJIOM IIPOBOJHUKA W €r0
NEKTPONPOBOIHOCTBIO:

Marepuan DneKkTponpoBoHOCTH (G, 1/(OM-cm)
A) Metann 1)>10"-10"
b) [TonympoBoaHUK 2)10"°-10°

B) JIM9IeKTPUK 3) 10* - 10°

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

OIIK-1.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbI IAJACHUA O U OTpa’KE€HUA (p CBETA.

]) o>>
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

44

[Tpoananm3upyiite, ueMy paBeH aOCOIOTHBIN MMOKa3aTeNb MPEIOMIICHUS
Cpenbl C JUAJIEKTPUYECKON NPOHUIAEMOCThIO € = 16 W MarHuTHOU
MPOHUIIAEMOCTHIO L = 17

1) 1/32
2) 1/4

OIIK-1.V.1




3) 4
4) 1/16

45

Jlnsi 0OBSICHEHNS KaKOTO SIBICHUSI MOXET OBbITh MCIIOJIb30BaH HMPUHIIMII
I'toiirenca-®dpenena?

1) KorepeHTHOCTH

2) Audppaxuus

3) Tlonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.1

46

[Ipoananu3upyiite, = 4YeMy paBeH  TNE€puUOJ  pEUIETKH,  KOorja
mudpakuuoHHas pemerka coaepxut 200 mTpUxXoB Ha MUIUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MM

OIIK-1.V.1

47

[Ipoananu3upyiiTe ~MHTEHCUBHOCTH CBeTa IMpH  HUHTephEepeHIUH
OJIMHAKOBBIX BOJIH C MHTCHCUBHOCTBIO | OT KOTr€pEHTHBIX HCTOYHHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*1
2) 3*1
3) 1

4 0

OIIK-1.V.1

48

Haitnute  mpaBunbHOE€ — Ha3BaHWE IS BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HanpsizKeHHOCTb
3) Hunyknus

4) 3apsn

OIIK-1.3.1

49

OueHure, Kak 3aBUCUT 3JIEKTPUYECKas MPOBOAUMOCTh MPOBOJHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHanabHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1

50

OneHure, Kak U3MEHUTCS CHUJIa AJIEKTPOCTATHYECKOTO B3aUMOJEHCTBUS
IBYX TOYEYHBIX 3apsA0B, €CIU OJUH M3 HMX yYMEHBIIUTh B 4 pasza, a
paccTosiHue MEXy HUMH YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He u3zmeHuTCA

OIIK-1.B.1

51

qTO n3 HepeqncneHHoro SABIISICTCS OCOGGHHOCTBIO CHJIOBLBIX JIHHI/II>'I
MAarHUTHOI'O HOJIs?

1) CujoBble TMHMHA MATHUTHOTO MOJISA BCEr/1a 3aMKHYTbIe

OIIK-1.3.1




2) MarauTHeIE CWJIOBBIC JIMHMM HAYMHAIOTCS Ha MAarHUTHBIX U
3aKaHYMBAIOTCS Ha 3JICKTPUICCKUX 3apsaaax

3) MarauTHbIE CHJIOBBIE JIMHUM HAYMHAIOTCS W 3aKaHUYMBAIOTCS Ha
MAarHuMTHBIX 3apsAaaax

4) MarauTHbIE CHJIOBBIE JIMHUM HAYMHAIOTCS W 3aKaHUYMBAIOTCS Ha
QJICKTPHUYCCKUX 3apsAaaax

CnenaiiTe BBIBOJI, KaKOH TE€OMETPHUYECKOW (PUTypod MOKHO OIHCATh
TPAEKTOPHUIO JIBIXKEHMSI 3apsSHKEHHOM YacTHIIbl, JBUTAIOLIEHCA MO
HeKoTOpbIM yTiioM (0° < o < 90°) kK TMHUSM MarHUTHOW WUHTYKIIUH.

52 1) OkpykHOCTH OIIK-1.B.1
2) Ilapabona
3) T'umepOGoina
4) Companab
OneHuTe cTeneHsb noysipu3anuu P cBera, eciu cBeT NpecTaBisieT co0on
CMECh €CTECTBEHHOT'O CBETA C MJIOCKOMOJIAPU30BaHHBIM. IHTEHCUBHOCTD
MOJIIPU30BAaHHOTO CBETA B JIy4€ paBHA MHTEHCHUBHOCTH €CTECTBEHHOTO
CBeETa.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite nmokasareins NMpeJOMIICHHS BEIIECTBA, €CIIM CKOPOCTh CBETA
IIpU IIEpPEX0/ie Jyuya U3 BO3/yXa B HEKOTOPOE BELIECTBO YMEHBIIMIACH
Ha 20%.
54 ) 1.2 OIIK-1.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yrosm wMexay ONTHYECKMMH OCSMH IOJIIpU3aTOpa W
aHanm3aropa. IIpu DpPOXOXAEHMM CKPEINECHHBIX MOJsApH3aTOopa U
aHaJIN3aTOPAa NHTEHCUBHOCTH CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
IIpoananusupyire, KaKk U3MEHUTCS BEIMYMHA MAarHUTHOW MHIYKLIUYM HA
OCH [UIMHHOTO COJICHOMJA, €CIIM TOK B HEM YyBEIHYUTh B 4 pasa, a
IUIOTHOCTh HAMOTKHY BUTKOB YMEHBIIUTH B 2 pasa.
56 1) ¥YBequuwutcs B 2 pa3a OIIK-1.Y.1
2) VYBemuuutcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
57 VYkaxuTe, KaKoe Telo sSBISAeTCs aOCOMOTHO YEPHBIM TEJIOM. OIMK-13.1




1) Ilorsomaer Bce majaoiiee Ha Hero U3Jay4eHne
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue

3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wznywaer B BUIMMOM JIMAIIa30HE

58

VY KaKkoro u3 Ten oTpaxkaTesibHas CIOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epkanbHOrO
3) MaroBoro

4) YepHoro

OIIK-1.3.1
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OneHute, BO CKOJNBKO pa3 yBEIUYMIACh DHEPreTHYECKash CBETUMOCTh
abcomoTHO YepHoro Tena npu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000K.

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

OIIK-1.B.1

60

BriGepute, kakas Gopmysa HanbGosiee TOYHO OMKCHIBACT CIIEKTPATIBHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEpHOTO Tena?

1) ®opmyna @epmu-/upaka
2) ®opmyna boze-DiiHmTeliHa
3) ®opmyaa [lnanka

4) ®opmyna Panes-JxunHca

OIIK-1.3.1

61

Kakoe n3nydenue sBisieTcsi paBHOBECHbBIM?

1) Anbda-, 6eta-, ramMmma-u3IydeHUs

2) TensioBoe u31yyeHue

3) JlazepHOe u3iyueHue B BUIUMOM M HH(PPAKPACHOM JIHaNa30HaxX
4) TopMO3HOE PEHTTEHOBCKOE U3JIYUCHUE

OIIK-1.3.1

62

VKakuTe 3aKOH, KOTOPBI OIpeneNsieT TMOJOXKEHHEe MaKCHuMyMa
U3ITy4aTeIbHONH CIIOCOOHOCTH aOCONIOTHO YEPHOTO TMPH  3aaHHOU
aOCOJTIOTHOM TeMITepaType.

1) 3akon Credana-bonpimana
2) IlepBblii 3ak0oH Buna

3) 3akon Kupxroda

4) 3akon Mamtoca

OIIK-1.3.1

63

Yxkaxkute GopMyiy, OpeAesIoNnly0 JHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1

64

[Ipoananu3upyiite, Kak HW3MEHSETCA CHJIa TOKAa HACBILEHUS NIPU
dboTodddexkTe B ciaydyae YMEHBIICHHUS CBETOBOTO ITOTOKA IaJAOIIETO
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) YMenbmaercs
2) CHavaja yMEHBIIIACTCs, 3aTEM YBEINUNBACTCS

OIIK-1.V.1




3) CHavayia yBeTUIMBACTCS, 3aTEM YMEHBIIIACTCS
4) CHauazna ocTaeTcs IOCTOSHHOM, a 3aT€M YMEHbIIAETCSI

[Ipoananu3upyiiTe, YTO TMPOUZOUIET C KUHETUYECKON HHEPTrHeit
(OTOPNEKTPOHOB, €CJIM, HE MEHSSl YacTOThl MAJAIONIeT0 CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

65 1) YMeHpImmTCS B 2 pasa OHK-1.Y.1
2) YBenuuurcs B 4 paza
3) He usmenuTcs
4) YBenuuurcsd B 2 paza
OneHnTe BEeMWYMHY KpacHOW rpaHuibl (horodddexra (B repmax) s
KaTo/a, U3TOTOBIEHHOTO U3 BOJb(Gpama TonuHoi 2 mMm. Katoa mokpeit
cinoeM okcuaa Oapus. Pabora BhIXOAa AJIEKTPOHOB C IOBEPXHOCTH
Katoza pasHa 2 5B. Iocrosunas [Tnarka — h = 6.6¥10°* Jx*c. Sapsin
66 | IEKTpoHa —e = 1.6%10™" Ku. OIK-1.B.1
1) 3.2%¥10" I'
2) 4.8%10"° I'y
3) 4.8%10" 'y
4) 4.8%10" 'y
Kakum oOpa3om 3aBucuT paboTa BBIXOJA JJIEKTPOHA C TOBEPXHOCTH
KaTo/a U3 KaJIMHs OT YaCTOTHI MaJal0IIero cBeTa?
67 1) IlpsMo mpoOmOpPIHOHATIEHO YaCTOTE OIIK-1.3.1
2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHAIBHO KBaAPATy YaCTOTHI
4) He 3aBHCHT OT 4aCTOTBI
[Mpoananm3upyiite, Oymer nu HaOmonatecs GoTodddexr, ecnu
MJACTUHKY W3 JIaHTaHa OO0JydaTh CBETOM C JIJIWHOW BOJHBI 600 HM?
Pabora BbIXo/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®dorordhdext BO3MOXKEH, €clii KaToJl HarpeTh J0 Temreparypsl 347
68 K OIK-1.V.1
2) He Oyaer
3) ®otorhdexT BO3MOXKEH, €CIU OTOTHUTEIHHO TMPUIOKUTH K
IUTACTUHKE YCKOPSIIOMIYIO PA3HOCTh MOTEHIIMATIOB BETUYMHON HE
Menee 1 B
4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5
Onenure, OT KakuUX BEJIMYMH 3aBHCUT CHJIa CBETOBOIO IaBJICHUS C
KBAaHTOBOU TOYKH 3PCHHUS:
A) Yucna GOTOHOB B CBETOBOM ITYUKE;
b) Onepruu ¢porona;
B) Koadunuenra orpakeHns MOBEPXHOCTH.
69 OIIK-1.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
70 [Tpoananu3upyiiTe, B KaKUX 00JaCTIX CHEKTPa IJICKTPOMATHUTHBIX BOJH OMK-1.V 1

BO3MOJKHO HaOmoaeHue 3G dexra Kommnrona.




1) Bunumelit quana3on

2) Pagmonuama3on

3) TeparepLoBbIil 1uanazoH

4) PeHTreHOBCKHI 1Mana30H U raMMa-u3JIy4yeHue

71

Crenaiite BBIBOJ O BEIMYMHE MHUHHUMAJIBHOTO OOPAaTHOTO HANPSKEHHS,
IpU KOTOPOM TIOJIHOCTBIO TIpeKparmaercss GOTOTOK. YCIOBHE: SHEPTHUs
¢oroHoB paBHa 6.5 3B, a Qorokaroa M3rOTOBICH W3 JHUTHUS, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 7B.

1)4B
2)9B
3)6.5B
4258

OIIK-1.B.1

72

Onenure, BO CKOJIBKO pa3  JaBJieHHE CBETa, MaJaloIIEro
NEPICHIUKYIAPHO HICAThHO 3EpPKATbHOW IMOBEPXHOCTH, OOJBIIE
JABJICHUS CBETa, MAJAIONIeT0 TEPHEHANKYISIPHO WACATBHO YEpPHOU
MMOBEPXHOCTH.

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

OIIK-1.B.1

73

Kakum 00pa3om umIynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmiynbc mpsiMo IPOTIOPIIMOHAJICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopIHoHaIeH KBaApaTy JUIMHbBI BOJTHBI

3) Umnyabc 00paTHO MPONOPUMOHAJIEH HJIMHE BOJIHbI

4) Hmnynbsc mpsMO MPOMOPLUUOHANIEH KOPHIO KBAaIPAaTHOMY OT JJIHHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii obmacTu cHekTpa 3JEKTPOMAarHUTHOTO H3JIyUYEHUS HUMITYIIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

1) UudpakpacHoe uznyueHue
2) TeparepuoBoe U3IydeHUE
3) Pentrenosckoe uznyueHue
4) PaguousiryueHue

OIIK-1.3.1

75

[Ipoananu3upyiite, = Kakoe U3  MPUBEACHHBIX  BBICKAa3bIBAHMI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA!

1) MIHTEHCUBHOCTHL CBeTa He 3aBHCHT OT IUIOTHOCTH TIOTOKA
(poToHOB U MX IHEprUU

2) CBeT MOKET U3My4aThCsl U PACIPOCTPAHSITHCS TOIBKO OTACIbHBIMU
MnopuusiMu — KBaHTaMH

3) KaxaoMy u3 KBaHTOBBIX COCTOSTHUH, B KOTOPOM HaxXOJUTCSI aTOMHas
CHUCTEMA, COOTBETCTBYET OIPEACIICHHBIN YPOBEHb JHEPIUU

4) Inst yacTulbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJAWHATHI U UMITYJIBC

OIIK-1.V.1

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) YTBep:xkaeHue 0 CyleCTBOBAHHUM CTAIMOHAPHBIX COCTOSIHWiA, B

OIIK-1.3.1




KOTOPBIX aTOM He H3JIy4aeT U He MOIJIOIAeT JHePIruu

2) Pa3HOCTB 3HEpruil AByX CTallMOHApPHBIX COCTOSHUN paBHAa DHEPIUH
M3J1y4aeMOr0 UM MOIJIOIIAEMOI0 KBaHTa CBETa

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

4) ATOM COCTOMT U3 IIOJIOKUTEIBHO 3apsDKEHHOTO  sApa W
OTPHULIATENILHO 3aPSKEHHBIX JJIEKTPOHOB

Bribepute, kakoe M3 MPUBEIECHHBIX HHKE BBICKA3bIBAHUN MPABUIBHO
OMHCHIBAET CMOCOOHOCTh AaTOMOB K U3JIYYEHHUIO M  TOTJIOMIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) ITorsomaTrh U W3Jy4aTh JUIIb HEKOTOPLIH JAUCKPETHbIH Ha00p

77 3HA4YeHUI YJHEPTHH OIIK-1.3.1
2) W3nydath 1 MOTJIOMIATH JIFOOYIO MOPIUIO SHEPTHH
3) U3nyuats 1100 AUCKPETHBIM HAOOp 3HAUEHUH YHEPTUH, MO0 TH00YI0
MOPIUIO SHEPTUU
4) N3ny4ath 1100y MOPIHIO YHEPTHH, a TOTJIONIATh JTUIIh HEKOTOPHIHA
JIMCKPETHBIN HAOOp 3HAUECHUN SHEPTUH
YKaxkuTe, K KaKOMYy JHANa3oHy H3IYYCHHS OTHOCSITCS TEpPEXObl U3
cepuu banpmepa B aTome Boagopo/a.
78 1) TemnoBoe u3iydyeHue OIIK-1.3.1
2) PeHTreHoBckoe M3IydeHUE
3) TI'amma u3nyueHue
4) Buaumpblii cBeT
[Mpoananm3upyiiTe, Kak W3MEHUJIACh HJHEPrUs aToMa BOJIOPOAA TpH
H3ITy4eHIH UM QOTOHA ¢ JUIMHON BOJHEL A = 4.86-107 M.
79 1) VYBenuuunace Ha 4.86 5B OIIK-1.V.1
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenunuuinach Ha 9.72 5B
OneHure pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKJIEHHOTO COCTOSTHUS (B
3B). JlaHO: 3J€KTPOH B aTOMe Mepemien U3 Bo30yKIEHHOTO COCTOSIHUS B
OCHOBHO€, U TpPU JAHHOM Iepexojie MPOHU3O0ILI0 M3ydyeHue (GoToHa ¢
JUTHHOM BOJHEL 650 HM.
80 OIIK-1.B.1
1) 0,4-B
2) 1,95B
3) 1,25B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoimns:
1) JIro0ble MUKPOYACTHIILI HAPSIAY € KOPNYCKYJISAPHBIMH 00/1a1a10T
BOJIHOBBIMH CBOiiCTBAMH
2) AToM He MOXKET cofiepKaTh 00siee IBYX 3JIEKTPOHOB, HAXOSIINXCS B
81 OJIMHAKOBBIX CTAIlMOHAPHBIX COCTOSHMSX, ompenensemMbix Habopom | OIIK-1.3.1

YeThIpeX KBAaHTOBBIX YHCEI

3) ONIHOBpPEMEHHO HEBO3MOXHO C BBICOKOM TOYHOCTBIO 3a/1aThb
KOOPAMHATHI U UMITYJIbC MUKPOUYACTHUIIBI

4) OHeprusi HCIYCKaeTcsl W TOIVIOIIAETCS HE HENpPEpBhIBHO, a
OTJIeIbHBIMU KBAHTAMU




Breibepute yTBepikaeHue, HaumOoJsiee TPaBUIBLHO COOTBETCTBYIOIIEE
rurorese ae bpoins:

]2 1) MukpoyacTuubl MOI'YT NPOSIBJIATH BOJTHOBBbIE CBOMCTBA OIIK-1.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHIT
3) VY xaxmaoil 4acTUIIBI CYIIECTBYET aHTUYACTHIIA
4) Slnpo aToMa COCTOUT M3 KBapKOB
Paccuuraiite [uHy BOJIHBL J¢ bpoilsis i1 31€KTpoHa, ABUXKYILEr0oCs CO
CKOpOCTBIO 3.6 KM/c. Macca smektpona m, = 9,1*¥107' xr, 3apsn
3neKTpoHa g = —1,6¥107"° Ko,
83 1) 1.6 M OIIK-1.V.1
2) 2.6 M
3) 201 um
4) 3.6 MKkM
VYKaXuTe KOJWYECTBO 3HAYEHHM, KOTOpble MOXET MNPUHUMATb
MarHUTHOE KBAaHTOBOE YMCIIO M MPU JaHHOM 3HAUYE€HHHM OpPOUTATBHOTO
KBaHTOBOTO uncia [?
84 H2r+1 OIIK-1.3.1
2)3/+1
3HIl-1;
4) 1
VYkaxxute, 4TO ONpeieNiseT IIaBHOe KBAHTOBOE YHCIIO N.
1) DHepreTuyeckue ypoBHHU 3JIEKTPOHA B aTOMe
85 | 2) BenrnuuHy MOMEHTa UMITYJIbCA HJIEKTPOHA B aTOME OIIK-1.3.1
3) [lpoeknuio OpOWTAIBHOIO MOMEHTa HWMITYJIbCa »JJEKTpOHA Ha
3aJJaHHOE HaIlpaBJICHHUE
4) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 3a/JaHHOM HaIlpaBJICHUU
VYKaxure, 4TO ONpeeNsieT MarHUTHOE KBAHTOBOE YMCIIO M.
1) OpOuTanbHbIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOMe
86 | 2) DHeprur CTauOHAPHOTO COCTOSIHHS JJICKTPOHA B aTOME OIIK-1.3.1
3) BemmunHy MOMEHTa HMMIYJbCa JJEKTPOHA B  3aJaHHOM
HaNpaBJIeHUH
4) DHepreTHUeCKUe YPOBHU JIEKTPOHA B aTOME
B decth xoro HazBaH 3P QeKT pacuiernsieHusi ypoBHEH dHEpPrul aToMa BO
BHEIIHEM 3JIEKTPUUECKOM 10JjI€e?
87 | 1) DiinmTeitna u ne Xaaca OIIK-1.3.1
2) HlTrapka
3) OrruHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JMHUM B CIEKTPE KOMOMHAIIMOHHOTO pAacCesHUsi ¢
94acTOTaMH, MEHbIIMMH YaCTOThI MaJAI0LIero cBeTa?
88 1) OpaHXeBBIMHU CITyTHUKAMHU OIIK-1.3.1

2) AHTHCTOKCOBBIMHU CITyTHUKAMH
3) CTOKCOBBIMH CIIyTHUKAMU
4) AHTaroHUCTUYECKUMU CITyTHUKaMU




89

[TosichuTe pU3NYECKUii CMBICT BOJTHOBOHM (hYHKITUH.

1) BonHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHN YACTUIIBI

2) IlpousBeneHue  BOJHOBOH  (YHKIMH HAa  KOMILIEKCHO-
CONpPSIZKEHHOE BBbIPa’KeHHEe PAaBHO IJIOTHOCTH BepPOSITHOCTH
00Hapy:KeHUsl YaCTHIbI.

3) BonnoBast ¢yHKIMS OOpaTHO MPOMOPIMOHANBHA JUIMHE BOJIHBI JI€
bporna

4) BonHoBas (QyHKUUS TpEACTaBIIET COOONH KMHEMAaTHYECKUU 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HESABHOH (opme.

OIIK-1.3.1

90

Bribepure BepHy0 (POpPMYTUPOBKY COOTHOIICHHS HEOIPEIEICHHOCTEH
['eitzenbepra:

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

OIIK-1.3.1

91

yKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (bepMI/IOHaMI/I.

1) DnekTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUYeCKH HEHUTpaJIbHBIE YaCTHIIBI.

3) Bce yacTuubl ¢ MOyl EJbIM CITHHOM.

4) DAexTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kaxk na3biBaeTcs TBepAOE TeJlO, Y KOTOPOTO BaJICHTHAsI 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha MPOBOJMMOCTH — IOJHOCTBIO CBOOOJHA, a IIMpPUHA
3anpelleHHONM 30Hbl BEJIMKA [0 CPaBHEHHUIO C SHEPrHeil TEermioBOro
NBUKECHUA?

1) IIpoBomHuk

2) Ju3J1eKTPUK

3) IlomympoBogHHMK

4) IlpumMecHBIH NOTYIPOBOAHUK

OIIK-1.3.1

93

Kakyro pazmepHocTh umeeT nocrosHHas [1nanka B cucreme CU?

1) Tx*c
2) Hx/c
3) Jx/m
4) Jx/»B

OIIK-1.3.1

94

KaKaH BHECUCTCMHAasA C€AUHUIIA I/ICHO.HBSYCTCH JJIA I/ISMepeHI/IH 3Hepr1/11/1
MHKpOYacTu?

1) 3B
2) A
3) kKan
4) ospr

OIIK-1.3.1

95

Ouenure, Kakod CMBICI HMMEET COOTHOIIEHHWE HEONPEAEICHHOCTEN
['eitzenOepra myis SHEPrUM YaCTUIBI W BPEMEHH IPEOBIBaHHS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?

OIIK-1.B.1




1) Dueprus mpsMo MPOMOPIMOHATIEHA BpEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) Dueprus u BpeMs MOTYT ObITh U3MEPEHBl OJHOBPEMEHHO CO CKOJb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem OoJbllie HeONpeaeJeHHOCTL JHEPIrud, TeM MeHbIle
HeolpeaeeHHOCTh BpeMeHH

B xome w3MepeHus ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO Obla
ompe/iesieHa X-COCTaBIIAIONIAas UMITYJIbca deKTpoHa. OOBsICHUTE, YTO U3
3TOrO CJENYET, PYKOBOJCTBYSICb COOTHOILLIECHUSMH HEONPEIEICHHOCTEH
Ieiizendepra.

1) Bpemst u3HM M DHEpPrusl DJIEKTPOHA HMMEIOT CYLIECTBEHHYIO

96 OIIK-1.V.1
HEOIPEEIIEHHOCTh
2) KoopamHara X J2JIEKTPOHA He MOKeT OBbITH oOmnpeaenaeHa C
BBICOKOH TOYHOCTBIO
3) Bce koopanHaThI AIEKTPOHA MOJTHOCTHIO HEONPEACICHHbBIE
4) y- W Z-COCTaBJAIONIME WMIYJIbCa DJIEKTPOHA MMEIOT CTPOro
OIIpEAEIIEHHOE 3HAUEHUE
Kak Ha3bpIBaeTCsl COCTOSIHME DJEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?
97 1) Bo30yxIeHHOE COCTOSIHHE OIIK-1.3.1
2) MertacTtabWILHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOsIHUE
B uem 3akmouaercst TyHHENbHBIN YD PexT?
1) B BomHOBOM  XapakTepe  JBMJKEHUS  MHUKpPOUYAaCTHIBl B
MIEPUONYECKOM IIOTEHLIATIE
2) B xopmnyckyisipHOM MOBEIEHUU 3JEKTPOMArHUTHOTO U3ITy4YE€HUS TIPU
98 IPOXOKACHUU €r0 Yepe3 Y3KOe OTBEPCTUE OHK-1.3.1
3) B HaxoXIeHHH YacTULBI Cpa3y B HECKOJIBKHX TOYKAX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxo:kIeHur MUKPOYACTHIBI Yepe3 NOTeHUHAIbHBIH 0apbep,
KOI'/Ia YJHEPIus YacTHLbI MeHbIlIe BBICOTHI 3TOr0 6apbepa
Kakue noaBmxHbIe 4aCTULIBI WIIM KBAa3UYACTHUIbI SBIISIIOTCS HOCUTEISIMU
3apsia B MOJIYNPOBOIHUKAX ?
99 | 1) Omexrponst OIlK-1.3.1
2) IlpotoHsl
3) DJIeKTpOHBI U ABIPKH
4) Hownsl
B pesynbrare paguoakTUBHOIO pacmaja 3apsjl sjpa yBeJIuuuicsa Ha +2e.
[Ipoananu3upyiTe CUTYaluIo U ONPEIEIUTE, KaKOro TUIIA MTPEeBpaLCHHE
100 | TPOMSOLLIO B YKa3aHHOM CIIy4ae. OK-1.V 1

1) IBa B-pacnana
2) a-pacnaf




3) y-pacnazg
4) K-3axBat

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN

101

Hpoqumaﬁme mekcm, 8bl6€pum€ I’lpaeuﬂbelI;i omeem u 3anuuiume
apz2ymernmebl, O6OCH06b16al0M/;ue 6bl60p omeema.

yKa)KI/ITe, 4dTO U3 NCPCUUCICHHOT'O0 HC ABJIACTCA CTPOTUM YCJIOBHUEM JIA
KOTCPCHTHOCTH CBETOBBIX BOJIH.

1) OnrHAKOBOCTH aMILIUTYT
2) ITocTostHCTBO pa3HOCTH (a3
3) PaBeHcTBO JyIMH BOJIH

4) PaBeHCTBO 4acTOT

Oteer: 1) OnMHAKOBOCTH AMILUIMTY/, MOCKOJIbKY VI YCTOMYHUBOM
HHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cJ1e10BaTeJbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.

IIpoyumatime mexcm, 6vlbepume npasuibHble GAPUAHMBL OmMEemda U
3anuwiume apeymenmul, 000CHOBbI8AIOWUE 8bIOOD OMEema.

VYkaxuTe, Kakhe U3 MepeuyHrclIeHHBIX HUKE HAOOpPOB TpeX KBAaHTOBBIX
YHUCEJ B aTOME SIBJISIFOTCS JOITYCTUMBIMU.

102 Dn=1,I=0,m=0
2)yn=0,/=0,m=0
IH)n=2,1=0,m=0
Hhn=2,1=1,m=-1
OtBet: 1, 3 1 4, NOCKOJBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 HE MOKET
HMeTh HyJ1eBOe 3HaYeHHe.
Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagucooi
no3uyuu, OAHHOU 6 1egoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:
VYcTaHOBUTE  COOTBETCTBHE  MEXKJY  XapakTepoM  JIBIDKCHHUS U
JEUCTBYIOLIEH Ha TEJIO CUJIOMN.
103
JIBuxenue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpeMuTenpHas
2) PaBHOyckopeHHOe npsimonuHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
Ortger: 1-B, 2-b, 3-A
IIpouumaiime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
cOOmeemcmayouyo nocied08amenbHoCmy OYK6 clleed Hanpaso:
Pacnionoxure nepeuncieHHble HUXKE TeIa B MOPSAIKE BO3PACTAHUA UX
MOMEHTa HWHepuud. Macchl U XapaKTepHble pa3Mepbl Tl CUYUTATH
OJIMHAKOBBIMHU.
104
A) Olap
b) Tonkoe kombI10
B) Hununnp
OtBer: ABB
105 | Ilpouumaiime mexcm u 3anuwume paszeepHymviil  0O0CHOBAHHBLI

OIIK-1




omeem:
OOmpsicHUTE, KaK M3MEHHUTCS CHJIa TOKa 4epe3 MPOBOIHMK, €CIU HpU
HEM3MEHHOH pa3HOCTH MOTEHIMAJIOB HAa €ro KOHIAX M IOCTOSIHHOM
TOJILIMHE MPOBOJIHUKA YBEJINYUTH €T0 JUIMHY.

Oter: Ilpm yBenuyeHMM /AJIMHBI NPOBOAHHUKA BO3pacTaeT ero
CONPOTHBJICHHE, 2 C POCTOM CONPOTHBJIEHHS, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIAETCSl CHJIA TOKA.

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN Pa3IMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex NpPeA0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIU TMPABHUIHHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €r0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIIBHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCIIOJIb3yeMbIE MPU BBIOOpE
orBeToB. [lonHoe coBmazeHue ¢ BEPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTAETCS BEPHBIM,
€CJIM YCTAaHOBJICHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lomHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJBLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOrO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M ToNHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
olleHUBaeTcs B 3 Oajuia, eciu JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKy \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAII, pernaMeHTUpYyIOIIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuasia. HasHaueHue COBpPEMEHHON JEKIHMH B




pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIHH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LnaaupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEINISECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— [OJIy4YEeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00padaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa OpeaocTaBiICHMS JSKIIMOHHOIO0 MaTepuaia;

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

11.2. MeTonuueckne ykazaHUS I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHITHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKIF0YaronIasics B BHIOJIHEHUU 00YyJaOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI U HaBBIKOB NMPAKTUYECKOU ESATEIBHOCTH 110 U3y4aeMOU TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKkperuieHHue, YriayOJleHHue, pacliupeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHre palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHON (opM
o0Oy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

3amaHre K BBIMOJHEHUIO MPAKTUYECKONW pabOTHI BBIJACTCS TPENOJaBaTeIeM B Hadaje
3aHSTHS B COOTBETCTBUU C TUIAHOM 3aHATHA. TeMbl IPAKTHYECKUX PadOT MPHUBEACHBI B TaOMI. 5
JTAaHHOW MPOrpaMMBl.




[TpakTudeckue 3aHSATHS TMPOBOISATCS B BHAE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMbIMH B JIEKIIMOHHOM KypCe U B BHJIE
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOSHUKHYTh Y CTYICHTOB P OCBOCHUHU MaTepuaa.

Metoauueckie yKazaHHs [0 TPOBEACHUIO MPAKTUYECKUX 3aHATUN TPUBENIECHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosnbl. Tepmoaunamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CII6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aungpees, ..
Kosanenko, 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'YAII, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W WHUIUAIBI TpEnojaBareis, (amMuiusgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHE MAaTEPUaJbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE Pe3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIIEHUIO OTYETA O MPAKTUYECKOMN paboTe

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

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI 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 HOpMaTuBHOU nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1ab0OpaTOpHBIX pabOT OOyYaIOMUKCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKALIUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKOM YacTe U KOHTPOJbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCHUIUIMHBI, OMNpEeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JJaHHOW AUCIUIUIMHBL,

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

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;



— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOIHUTH ONpeesieHHOoe 4Hciio j1adopaTopHbiXx pabot. Ha
KaX1yIo J1abopaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JIOMyCKa, MOJy4YeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- KaK CJIeIyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITH CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKUM TocoOueM; (amwuivs, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W NTaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUH OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENBHO NAETCs Ha TIOIUCH MPETOIaBATEINIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUS, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBINOIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHWE CJIEAYIoMIeH J1abopaTOpHOU pabOTHI.

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT DOKEH COJIEPIKATh CIICIYIOIINE Pa3ICiibl:




1. Iens paboThl.

Ona cdopmynupoBaHa B ONHUCAHWHM J1aOOpPATOPHOM pabOThI, OTTyma €€ CIeayeT
IIEPETNNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CrieryeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPHUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. PaGoune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(bopMyIbI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opMynbl A1 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYMCICHUH.

B »sTOM pasnene oryera AOMKHBI ObITH NMPHUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOMMBIX 3HAYEHUSAX HEJb3s OCTABIIATH JMIIHKUE JECATHUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kaxa0il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT pazaes HyKeH s TOro, 4TOoObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrrunciieHre NOrpemnHoCTe.

B ostom pa3nmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBIM
IPOBOJWIIACH MaTeMaTHdeckass o0paboTka pe3ysibTaToB M3MepeHHUH. [I0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCICHAN IO KaXKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HANWCAaHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIO C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTAaBUTH JIMIIb CaMOE€ BaXKHOE II0 3TOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJAATCS HA OTIEJNBHOM JIMCTe. B 1r000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o00s3aTeNbHO
BBINOJIHAIOTCS. HA MHJUIMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeJIMYMHA M B KaKUX €AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECECHBI TOJIBKO Y3JIbl KOOPAWHATHOW CeTKU. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIHMCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO OZHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moWaer
peyb HUXKE).

8. OxoHUaTeIbHBIC PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTromM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUUHBI, U C KAKUMHU [TOTPEIIHOCTSIMH.



Ecnu n3MepeHus mpoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynooHee.

Ecnu u3BecTHO TabiMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OMbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CTHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra [OCT 7.0.100-2018. IIpumepsl odopmileHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

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

1. Mexanuka. KomebGanus u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym // L.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 2014. 132 c.

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

3. BonnoBass ontuka. JlaGopatopueiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBpoBsckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YuebHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsukoga, I'.B. Tepemenko. CIIOI'YAIIL 2019. 118 c.

5. KBanToBas ¢usuka. Jlaboparopusiii mpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus IJisi 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHL.

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYaIOUIMIICS BBIOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelisi, HO 0e3 ero HenocpeACTBEHHOIO
YYaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.



B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHUM M CHCTEMATH3allMM NPUOOpETAcMbIX 3HAHHM, OOCCIICUMBACT BBICOKHIA
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHALHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYCCKUE YKa3aHHUs MO BBIMOJHECHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcst
0 3204HOM (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCTIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHMS XO/a OCBOCHUS
JUCITUTUTAHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOyyarolmuiicss TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUSATHUSA,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecelbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoibHOE MEpONmpHsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MNOJY4YHJI OLEHKY B 0Oajuiax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JAHHOMY MEPOIIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaroIIerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCS Ha
WHUBUIYAIbHBIX KOHCYIbTAIUSIX.

Pe3ynbrathl TeKylIero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
IPOMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUpPOBAaHUE B cHUCTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HMXe
OLIEHKU «y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OLIEHKY BBIIIIE «YIOBJIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsi O MPOXOXKIACHUIO MPOMEXYTOUHON
aTTeCTalHH.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl — HpEIyCMaTpuUBaeT  OLEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OICHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCSl ATTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHOY.



B teuenue cemectpa CTyAeHTY HEOOXOJUMO cIaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIOJIHEHUH BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoiIo".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuu
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAaHAAPTHBIX TBOPYECKHUX 3aAaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIC. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PpEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOTO MPAKTUYECKOT0 HABBIKA.

OneHka «yI0BJIEeTBOPHUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHblity. Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He C(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu IO
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IEepeYeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM OBbUIM CIAaHbl M 3allUIIEHBl Bce J1a0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu MoAroToBKe K CECCHM ClIEAYyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)</Ibli JIEHb BBINOJIHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaromUXCs IO 00pa3oBaTeIbHBIM MPOTrPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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