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AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— mnporpamMy OakajaBpuaTa [0 HAampaBJICHUIO MOArOTOBKM/ —crenuansHocT  25.03.01
«TexHuueckass SKCIUTyaTalldsl JICTATENIBHBIX allllapaTOB H JBUTATENCH» HANpPaBICHHOCTH
«IKcmlyaTalMss M MCHBITAHMS ABUALIMOHHOM W KOCMHMYECKOW TeXHUKW». JlucuurmivHa
peanmuzyetcst kadeapoit «Ne3y.

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

YK-1 «CnocoGeH oCymliecTBIsATh MOUCK, KPUTHUECKUN aHadu3 W CUHTE3 WHpopMaiuu,
MPUMEHATh CUCTEMHBIN MOAXO0/ JIJIsl PEIICHUsI ITOCTABJICHHBIX 3324

OIIK-1 «Croco6eH ucnoyib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHUKH, €AMHHUIIBI U3MEPEHUS,
dbyHIaMEHTAIbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DM3HUKHU, TEOPETUYCCKOW MEXaHWKH,
TUAPABIIMKH, UMEIONINE OTHOIIEHNWE K TEXHUYECKOMY OOCTY)KUBAHHUIO BO3IYIITHBIX CYIOB)»

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

[IpenogaBanne AUCHUILIMHBI TMPEAYCMATPUBACT Ccleaylomue (OpMbI OpraHHU3aIUH
y4eOHOT0 Tporiecca: JEKINH, TPAKTHIECKUE 3aHATHSA, Ta00paTOpHBIC padOTHI, CAMOCTOSATEIIbHAS
paborta.

[TporpamMmmoit AMCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO6mrast TpPyIOEMKOCTh OCBOSHHUS AMCIUIUIMHBI cocTaBisier 11 3adeTrHbix eawHuIl, 396
JacoB.

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 MHIMKATOpA
KOMTIETEHITHH HAHMCHOBAHHIE JOCTUKEHHSI KOMITETEHITUT
KOMTIETEHITHH

YK-1 Cnocoben

OCYUIECTBIISITh

nouck, kputuueckuit | YK-1.Y.1 ymMeTs npuMeHSITh METOIUKH

AQHAJIN3 U CUHTE3 noucka, coopa u 00paboTku HHPOPMALIUH, B
YHuBepcaibHbie uHbOopMaluy, TOM YHUCJIE C UCTIOJIb30BaHUEM
KOMTIETEHITHH MPUMCHSITh HCKYCCTBEHHOT'O MHTEIIJIEKTa

cucteMHubId moaxon | YK-1.B.2 BiazeTh HaBBIKAMHU CUCTEMHOTO

JUTSI pETICHUS MOJIX0/Ia JIJIsl PEIICHHS TIOCTaBICHHBIX 3a/1a4

MOCTaBJIEHHBIX

3a/1a4

OIIK-1 Cnocoben

UCIIOJIb30BATh

OCHOBHBIE 3aKOHbI

MaTeMAaTHKH,

€IMHULIBI

U3MEPEHUS, OIIK-1.3.2 3HaTh 3aKOHBI (PU3MKH U XUMUHU

dbyHIaMeHTallbHbIe | JUIS OLICHKM 3HAYeHUH MapamMeTpoB

MIPUHIIUATIBI | (UBHYECKUX CHCTEM
O6menpodeccuoHaTbHBIE | TEOPETUUECKHE OIIK-1.B.2 BnageTh METOIAMHU OLICHUBAHUS
KOMTIETEHITHH OCHOBBI (PU3UKH, 3HAUCHUH MapaMeTpoB GU3HUECKUX CHCTEM

TEOPETUUECKON U DKCIUTYaTallUOHHO-TEXHUYECKUX CBOWCTB

MEXaHUKH, (G YHKITMOHATBHBIX CHUCTEM JIETaTeIbHBIX

TUIPABIIHKH, anmnaparoB ¥ aBHALIMOHHBIX JBUTaTeNen

UMEIOIINE

OTHOIICHHUE K

TEXHHYECKOMY

00CITy>)KHBaHUIO

BO3/IYIITHBIX CYJIOB

2. Mecro pucuuniunsl B cTpykType Ol
JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIMIIIAH:
— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;
— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;




— «Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAsl CTATUCTUKAY.
3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT Kak
CaMOCTOATEJIBHOE 3HAYEHUE, TaK U UCIOJIB3YIOTCS IIPU U3YUYEHUN IPYIUX IUCLMILIAH:

— «DIEKTPOTEXHUKAY,

— «TeopeTnueckasi MEXaHUKaY;
— «MarepuanoBeneHue»;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI

Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboThI O AUCIUIIIHHE (M pacHpeaesieHne 3TO TPYJOEMKOCTH IO CeMecTpaM) MPEeACTaBICHbI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITTUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHo# paboTh Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKkocmep OUCYUNTIUHBL, 11/ 396 4/ 144 3/ 108 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 204 68 68 68
B TOM YHCJIE:

nexumw (JI), (gac) 102 34 34 34

npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17

(dac)

naboparopusie pabotsl (JIP), (dac) 51 17 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

HK3aMeH, (4Jac) 72 36 36
CamocmosamenvHas paboma, Bcero (dac) 120 40 40 40
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3., Hudd. OK3.
mudd. 3auger, sk3ameH (3auer, Hudd. 3au, | Hdudd. 3au.

OK3.*%) 3au., 3.
OK3.
IIpumeuanue: **KaHI(I/II[aTCKI/Iﬁ JK3aMEH
4. CopepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCIUTIINHBI U UX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Paznensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh
Pa3nensl, TeMBI TUCHIUTIITHBI Hexuma | 113 AP KI1 CPC
’ (gac) (C3) (gac) (4gac) (gac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 14
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 13
Paznen 3. Monekymnsipaas pusnka 12 3 3 13
Uroro B cemectpe]| 34 17 17 40
Cemectp 2
Paznen 4. DnexkrpudecTBo 11 7 8 14




Pasnen 5. Maruetusm 11 8 6 13
Pa3znen 6. Onruka 12 2 3 13
Uroro B cemectpe: 34 17 17 40

Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 13
Paznen 9. ®uszuka atToMHOrO sizipa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 120

[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIMMHUCSA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynayiei
npodecCHOHATBLHOMN 1eATeNFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MMPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3eNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u conepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepuaibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenue. HopmanbHoe u
KacarenpHOe yckopeHus. [locTymaTenbHoe M BpalaTeNnbHOE
nBwxeHne. OcCHOBHasi 3ajaya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3pb JMHEHWHBIX M  YIJIOBBIX BEJIMYMH IpU
BpalaTeJIbHOM JIBUJKEHHH.

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

Mexannueckass paboTta W MOIIHOCTh. KuHeTHueckas >HEprus.
3aMKHYTBIE U HE3aMKHYTbhIE cUcTeMbl. [loTeHIIMabHAs SHEpTrUs
cucteMbl. CBsI3b MEXAy NOTEHIMAIBHOW SHEPrueid M IMOoJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOU OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [MHAMHUKHU BpallaTeJIbHOTO
JBWKEHHUS  TBepporo  Tena.  KuHermdeckas — sHeprus
BpallarouIerocs TBepJ0ro Tea.

ITocTynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.
JlopenoBo COKpaIllCHHE JUIAHEI CTEPHKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKU. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PEIATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrus




penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MCKIY BHGPFHGP'I 1 UMITYJIbCOM YaCTUIIbI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUN MasSTHUK, (PU3NUYECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOIHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHuUN Cyneprno3uIuy.
Oneprust BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexkyasipuas pusuka.

TepMoguHamuueckrue CcocTosAHUs W mporecchl. [loHsTue
dbyHKIIMM  coctostHMs. BHyTpennsisi sHeprus. KomudectBo
TeroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJio TepMOJMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTHUs
KaK (YHKIHS COCTOSHUA. TermioeMKocTh. DHTpomusi. BTopoe u
TpeTbe Haudaina TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHUE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, AHTponus). CKOpPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUJCANbHBIX  Ta3o0B.
Pacnpenenenune bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsja.
B3aumoneiicTBue IIEKTpUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HamnpsskeHHOCTh
JIEKTPOCTATUYECKOr0  moJid.  [IpuHIMO  CynepHo3uIMH.
DneKTpuyeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nonas. Teopema O ULUPKYJIALMM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIManbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTAaTHUYECKOTO  T10JIS,
CBI3b MEXKIy HUMU. TeopeMa ["aycca a1t 31€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
Honspuzanus quaaeKTpuKoB. CBOOOHBIE U CBA3AHHBIC 3aPsi/Ibl.
Jwusnextpuyeckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHUE  (MHOYKIHS).
Teopema ['aycca 1jisi 2JIEKTPUYECKOTO TOJSI B JIUDJICKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpaencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsA0B. DHEPrUs 3apsKEHHOTO IPOBOJHHUKA.
OO6beMHas I0THOCTh SHEPTUH JIEKTPUUECKOTO MOJIS.
DNEeKTpUYECKUH TOK. DIEKTPOABMAKYIIas cuia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTEerpasibHOM W AuddepeHnamIbHON
dopmax.

Pa3pnen 5.

Marnerusm.
3akoH buo-Casapa-Jlannaca. Ilone coneHonpga u Topoupa.




®opmyina Jlopenna. Cuna Ammepa.

MaruuTtHoe mnojie B BemiectBe. HamarunueHHOCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsioxeHHocTb MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O IUPKYJIAIHUA
BEKTOPA HAIIPSY)KEHHOCTU MAarHUTHOTO TOJISL.

3akon @Papanes. [IpaBuiio Jlenna. Camounnykinusa. B3anmuas
WHYKIHUA.

OObemMHasl TUIOTHOCTh JHEPTruud MarHuTHoro mons. Cucrema
ypaBHeHu Makcsemuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMAaTHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH. Bektop  YMoBa-
[loitHTHHra. 3aKkoHBI MNPEJIOMJIEHMS U OTPaKEHHUs CBETA.
AOCOIOTHBIN MOKa3aTeIh MTPEIOMIICHUS.

Wntepdepenmusa. Meronsl HaOM0AeHUSI HHTEPPEPEHLINU CBETA.
Hudpakmus ceera. [Ipunnun [Moiirenca-Openens. ducnepcus
ceera. Judpakmmonnas pemrerka. [lomspuzanus cBeta. 3akoH
Maumoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe w3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4YeHUus: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopmycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3nen 8.

KBanToBasi MexaHHuKa.

Teopus bopa. Onbitel @panka u I'epna. I'unoresa ne bpoitns.
®da3zoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoitns.
[lIpunnunn ~ HeompeneneHHoctu  [eizenOepra.  BomHoBas
¢yHKIMSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3MYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenuHrepa, KBaHTOBbIE COCTOSHUA. KBaHTOBBIE ypaBHEHUs
nemkennsa. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sAMme. KBanTtoBbli ocummiatop. Hynesas
SHeprusi, HyneBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MexaHWKe. KBaHTOBbIE 4HCIIA.
OpOuTanbHBIE ~ MEXaHWYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Onpir Ilrepna u I'epnaxa. Cnue anektpona. IlpunHnumn
TOKJECTBEHHOCTH MuKpoyacTull. DPepMHOHBI U  OO30HBI.
Cummerpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuanun  [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUI CIEKTP aTOMOB
1 MoJiekyJl. [Ipupoaa XuMU4eCKoil CBA3M.

Pazmen 9.

®du3uKa AaTOMHOI0 AApPAa.

AtomHoe sapo. JledekT Macchl, SHEprus CBsA3M sapa. SmepHbie
CHIIBI. MO,Z[GJII/I aTOMHOT'O sapa: KarcjbHas MOJCIIb,
o0OosioueyHass Mozelb. Buabl pagMoOaKTUBHOIO H3IYYECHHUS.
3aKoH paanoaKTHBHOTO pacnana. Anbga-pacnaj. bera-pacnan.




IM'amMma-u3nydenune. HacTHIbl 1 aHTUYACTHUIIBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SIaepHble peakTophbI.

DyHIaMEHTAIbHBIE B3aHUMOJICUCTBUS. Knaccudukanus
3JIEMEHTapHBIX yacTull. KBapku.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTHYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOTHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTUYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUII
SAHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemtenue 3agau 2 1
JUHaMHUKa
MaTepUAIBHON TOUKHU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAMUKa
abCOIIIOTHO TBEPJOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHUTEJIbHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHKA KOJIeOaHU
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpUs
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MMOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apSYKEHHBIX YaCTHULl B
AIEKTPOCTATUYECKOM
noJie
9 JusnexkTpuku B Pemntenue 3agau 2 4
AIEKTPUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AIIEKTPUYECKOTO TOKA
11 WNuaykuus Pemenue 3anau 3 5
MarHUTHOTO TOJIA.
Cusibl B MarHUTHBIX
MTOJISIX
12 3aKkoH Pewrenue 3anau 2 5
3JIEKTPOMArHUTHOMN
nHaykiuu Oapanes.




PaGoTa B MarHuTHBIX
TIOJISIX
13 WNutepdepenmus. Pemenue 3amau 2 6
Hudpaxius.
[Tonsipuzanus
Cemectp 3
14 | TennoBoe u3y4eHuUe. Pemrenue 3agau 2 7
Dotordp ekt
15 Dddexr Komnrona. Pemenue 3amau 3 7
CBoiicTBa (hOTOHOB
16 ATtoM Bopopoaa. Pemrenue 3agau 3 8
IToctynatel bopa
17 CooTHolieHue Pewenue 3anau 3 8
HEOIPEIETCHHOCTEN
Ieitzenbepra. BoHbl
ne bporins
18 VYpaBHeHUe Pemenue 3anau 3 8
[Ipenunrepa.
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabGopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHBIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(dac) JIHBI
Cemectp 1
1 MasitHuk MakcBerna 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CToNKHOBEHHE IIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Konpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHHS 4 7
12 | Buemnunii potodrpdext 3 7




13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3IyxXe
Bcero 51
4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarOmmuxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bug camocrositenbHOM paboThI
qac qac qac Jac
1 2 3 4 5
n K ana
3y4eHHE TEOPETUIECKOTO MaTepH 40 14 13 13
nucuuriuael (TO)
IT Ka K TEK K
OJITOTOBKA K TEKYIIEMY KOHTPOJIO 40 13 14 13
ycneBaemoctu (TKY)
IT Ka K K i
OJITOTOBKA K MPOMEKYTOYHOMH 40 13 13 14
arrectaruu (ITA)
Bcero: 120 40 40 40

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHallbl JIJIsl CAMOCTOSITENILbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JAaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NpUBEIEH B TaOauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
HK3EMILIIPOB B
Uﬁngull))/ec bubnmuorpaduueckas ccpuika 6H(6KH;$:K6
AIIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢usuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Bricmiee oo6pazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

Uponos, U. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,




2021.-312c.

https://znanium.com/catalog/ | Uponos, U. E. DnexTpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 12-e uzn. - Mockaa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
Jlabopatopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, . E. 3amaun o oOmieit pusuke :

product/1984908 yaeOHoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHI,
2021.-434c.

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

product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. Snepnas ¢usnka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
HOpaiir, 2020. - 320 c.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»

Ilepeuenn AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpCcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTH «HTepHET»

URL anpec Haumenosanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3uvecKkux Hayk», OU3MYECKUN UHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

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

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

https:/fizikaguap.ru/ O06pasoBarenbHbIi pecypc kadeaps GU3nKu
I'YAII

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO0 AUCLUTIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOT0 OOeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens mporpaMMHOTO 00ECTIEYEHUS




Ne i/t HaumenoBanue

1 MS Windows

2 MS Office

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3YEMBIX pu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiapHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpOoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 VY4ebHas ayIuTopus 11 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, . CaHKT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, ITeTepOypr, yi.
TPYNIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s PEICTaBICHUS y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBLIX U [TerepOypr, yim.
VHJVBHUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U Tacremnno, 1. 15,
MPOMEKYTOYHOM aTTECTALUH. aynutopust Ne31-048

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

3 VYueOHas ayuTOpHs IS 3aHATHH JICKITMOHHOTO THMa, 3aHATui | 196135, r. CankT-
CEeMHUHAPCKOT'0 TUTIA, TPYNIOBBIX U UHAUBHUIYaTbHbBIX [etepOypr, ym.
KOHCYJIBTAIUM, TEKYIIET0 KOHTPOJIS U POMEXKYTOUHOIM l'acremo, a. 15,
aTTeCTalUU. aynutopus Ne32-01

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nHpopMaIMy O0IBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHHUS.

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTaluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayAUTOPUH; TabOpaTOpHOE
obopynoBaHue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpodhobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jis1 JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, OIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius maockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE

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




o0opynoBaHue.

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

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs Mo JUCUUIUTMHE TpuBeeH B Tabmuue 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXYTOYHOM aTTeCTallu

Bunx npomexyTo4HON arTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepernupoBanHbIii 3a4éT CrmcoK BOIPOCOB;

TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaronMMHCa NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NMpuBeneHa B Tadymie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS

100-0ampHas  1uKana

MOAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUIA

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUIA
Or1eHKa KOMITETeHIN X .
S o LILHas LIKAA apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHITUIA

— oOyuaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepuair;
— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araer;

COTIHOY — OMMPAsICh HA 3HAHUS OCHOBHOW U JOMOJTHUTEIbHOU JIATEPATYPHI,

GATTCHO TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET U apIryMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTpaMMHBIA MaTepHal, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OINWpasCh HA 3HAHWS OCHOBHOU
JUTEpaTypHl;

«OPOIIION — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN; 5
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO

«GAuTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
MO CYIIECTBY M3JIaraeT €ro, OMUpasch Ha 3HAHUSA TOJHBKO OCHOBHOM

«YHOBJIETBOPUTEIILHO» | JINTEPATYPHI;

«3AuTEHO» — JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;
— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HaIlpaBJICHUS;




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHUS;

— 3aTpynHseTcs B GOPMYJIMPOBAHUHU BBHIBOJOB M 00OOIICHUH;
— YAaCTHYHO BJIaJICET CUCTEMOW CIeIIHaTH3UPOBAHHBIX TIOHSITHIA.

— oOyyaroluiics He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOTO

MaTepuana;
(HEYIORICTBOPHTCIHO | JIOMYyCKAaeT  CYIIECTBEHHBbIE  OMIMOKU | HETOYHOCTH  MIpH
«HE 3ATTCHON paccMOTpEeHHUH MPOOIEM B KOHKPETHOM HaIpaBJICHUY; 5

— UCTIBITBIBAET TPYAHOCTH B IPAKTHYECKOM IIPUMEHEHUH 3HAHW;
— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEPUAIIbI.

Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) 1S 9K3aMeHa
Kon
No ni/mt [Tepeuens BompocoB (3amay) 1st SK3aMeHa
MHIMKATOpa
Cemectp 1

1 HazoBure npeaMeT n3ydyeHus KWNHEMATHUKHU. OIIK-1.3.2

2 Jaiite onpeneneHne MaTepUAIbHON TOUKHU. OIIK-1.3.2
Teno nBHXKETCS U3 COCTOSTHUSA MOKOS C TAHTCHLINATIbHBIM YCKOPEHHEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM da, = 3 w/c’. Haiimure | VK-1.V.1
BEJIMYHHY ITOJIHOTO YCKOPEHMS TeJa 4.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimoBas OIK-13.2
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 JatiTe onpeneneHne abCOIIOTHO TBEPAOMY TEITY. OIIK-1.3.2
[Ipoananu3upyiite OTIMYMA CHCAYIOIIUX (UIUYECKUX MOJeNeit:

6 abcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure VK-1.V 1
IpUMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KadyecTBE
MarepuasibHON TOuku 1 ATT.

7 [Tokaxure CB3B  MEXIY JUHEWHOM M  YIJIOBOM CKOPOCTBIO VK-1.Y.1
MaTEpUATbHON TOUYKH.

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela IO

2 M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2%t + 0,5%7 (m). Kakoii VK-1.V 1
OyTh TMPOWAET TeJIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHHE 3aKOHOB, HCIIOJIb3YEMBIX Ul PEILICHUS 3a1a4H.

9 Cdhopmynupyiite nepsblii 3akoH HproToHa. OIlK-1.3.2

10 OOBbscHUTE NPUHLMII MU3MEPEHMs] BEIMYMHBI CUIIbI, OCHOBAHHBIM Ha OIK-13.2
TpeTheM 3aK0oHe HbloTOHA.

1 OOmbscHUTE, KaK, COTJacHO BTOPOMY 3aKkOoHY HpIOTOHaA, 3aBHUCHUT OIK-13.2
YCKOpPEHHE Tejla OT €r0 MacChl.

[IpuBenure npumep, WIUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 YK-1.V.1
HeroroHa.

Kamenb nexut Ha 1HE cocyza, OJHOCTBIO NOrpyKEHHBIN B BoAy. Kak

13 W3MEHMTCS CHIA JABICHHMS KaMHS HA JHO, €CIM CBEPXY HAMMTb | w4 po
KepocHH (KepOCHH HE CMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIIK-13.2
TPACKTOPUH IIAHET.

15 OneHuTe 3aBUCUMOCTb CHJIBI BCEMHUPHOro TsAroteHuss ot wmaccel | YK-1.B.2




B3aUMOJICHCTBYIOIIMX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiTe,
KaK HM3MCHHUTCS CWJIa B3aUMHOTI'O TATOTCHUA ABYX TCJI, C€CJIIM MACCyY
OJIHOTO U3 TeJl YBEIMUYUTh BJBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBIINTE B Ba pasa.

16 JlaliTe onpeniesieHue UMITyJIbca Teja Kak GU3NIECKO BEITMYHHBI. OIIK-1.3.2

17 Chopmynupyiite, mnpu KakuX YyCJIOBUSAX BBINOJHSAETCS 3aKOH OIK-13.2
COXpaHEeHMsI UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BeIMYMHA Ha3biBaeTcst MOMEHTOM cuiibl. | OINK-1.3.2
CpaBHUTE 3aMIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpamarenbHoro ABwxkeHus. Haiinure B3ammocBsizm mexay stumu | YK-1.V.1
3aKOHAMHU.

20 Chopmynupyiite 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.2

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BEITUYNHBI. OIlK-1.3.2

22 ChopmynupyiiTe, 9TO TaKOE MOIITHOCTh KaK (pU3uvecKas BeINYHHA. OIIK-1.3.2

73 OOmbscHHUTE, TOYEMY LIEHTPOCTPEMUTENIbHASL CHJIa MPH BPAIICHUH I10 VK-1.V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTHI.
Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoit m = 1 KT moj aeicTBrueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. VK-1.V 1
ObocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX ISl pEIICHUs o
3aJlauM.

25 OOBscHUTE, B YeM COCTOUT paszIMyUe MEXIy KOHCEPBAaTUBHBIMH U VK-1.V 1
HEKOHCEPBATHBHBIMU CHJIAMHU.
Kakoit kopabibp JBWXKETCS MEIJICHHEE — HarpyXeHHbIM WIu

26 HEHArPY)KEHHBII — 1pu oxmHakoBoi Mommuoctu  asurarens? | OIIK-1.B.2
OO6ocHYyliTE CBOW OTBET.

27 Jlaiite onpenenenne noreHuuanbHoi 3Heprun. Ot vero oxHa 3asucur? | OIIK-1.3.2

78 OO0mbscHuTe, kaK pa6(3Ta KOHCEPBATUBHOM CHJIBI CBs3aHa C OIK-13.2
NOTEHIIMAJIbLHON SHEPTHEil.

29 ChopmynupyiiTe 3aKOH COXpaHEHHS MEXaHWYECKOH DHEpIuu. OIIK-13.2
[TpuBenuTe npuMep BBHINOJIHEHUS 3aKOHA COXPAHEHUS SHEPTUH.
Jan ToHkuii ctepkeHb Maccol m = 120 r u gmuHout /[ = 50 cwm,

30 CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero VK-1.V 1
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.
[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30

31 r, Kak npuMmenserca Teopema llltelinepa nnmg pacdyera MOMEHTa VK-1.V 1
MHEPLMN TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

39 HazoBure ¢opmyny, 1Mo KOTOpOH BBIYHCISETCS MOMEHT HMITYJIbCa OIMK-1.3.2
aOCOJIIOTHO TBEPIOTO TEIa. -
Kak BpluMcnseTcs KHHETHYECKas SHEPrusl BpameHus aOCOIIOTHO

33 tBepaoro Tena? CpaBHuTe ¢ GopMynoi s KuHetnueckou sHeprum | YK-1.V.1
NOCTYNATEIbHOTO IBUKEHUS.
ChopmynupyiiTe 1Ba  TOCTyJaTa TEOPUHU  OTHOCHUTEIHHOCTH

34 o . OIIK-1.3.2
OWHIITEHHA.
CnpasemyiuBa 1M B cnenuanbHoil Teopun otHocutTenbHocTH (CTO)

35 KIaccudeckasi (popMyna sl KHHETHUYecKOo# sHepruu E = m*V?/2? VK-1.V 1
Ecin HeT, TO Kak pacCUMTBIBAETCS KHHETUYECKassh SHEPIUs Teia
cornacHo CTO?

36 Omnpenenure, Kak M3MEHHUTCA TMEpUON KojJeOaHWH MPYKHUHHOTO VK-1.V 1

MasATHHUKa IpPHU YBCIWYCHHM €TI0 MacCChbl B 2 pasa, a XCCTKOCTHU




MIPY>KMUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? YK-1.V.1
CnenaiiTe BBIBOA IO BONPOCY: Kak OyIeT HU3MEHSITHhCS XOI
MasATHUKOBBIX YacOB NpPHU HACTYIUICHUM JIETHUX >KapKuUX JHEH Mo

38 CPaBHEHUIO C XOJOAHBIMU 3UMHHUMU JTHSIMH, €CJIM Yachl ycTaHoBieHbl | YK-1.B.2
B HEYTEIUICHHOM IOMEUIEHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOIHEL. OIIK-1.3.2

40 OObsicHUTE pazIuuhe MEXKIy MPOAOIbHBIMU M  TMONEPEUHBIMU VK-1.V 1
MEXaHUYECKUMH BOJIHAMU.

41 3anummuTe ypaBHEHUE OEryIeil BOJHEI. OIIK-1.3.2

42 HazoBute, ueMy paBHa cpeHssi 00beMHas IIIOTHOCTh dHeprun BoaHbl. | OITK-1.3.2
Hcrounuk 3Byka U MPpUEMHUK ABUKYTCS APYT OTHOCUTEIBHO Apyra co
CKOPOCTAMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie

43 paBHa 340 w/c. Ilpoananmu3upyiTe 3amady M ONpEAEIHTE VK-1.V 1
OTHOCHUTEJIbHOE U3MEHEHHUE YacTOThI 3ByKa 3a cueT 3¢ dexra Jlomnepa.

HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdhopmynupyiite npunimn [ roirexca. OIIK-1.3.2

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.2

46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosyer BoiHOW. IIpuBenure VK-1.V 1
pUMep CTOSYEH BOJHBI.

47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMH ONUCHIBACTCS OITK-1.3.2
TEPMOJMHAMHUYECKAsl CHCTEMA.

Ha omny wamry BecoB mocTaBwiIM ONOAlle C ropsdeil BOJOH, a Ha

48 JIpyryro ypaBHoBemuBaronme e€ rupu. Coxpanurcs qu ¢ tedyeHuem | OIIK-1.B.2
BpeMeHH 3T0 paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anummuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.2

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y YKECTKOW JIBYXaTOMHOM OIK-13.2
MoJieKyJibl. C KaKUMHU JIBUYKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.2

59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO VK-1B.2
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, Haxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | YK-1.V.1

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

54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OITK-1.B.2
ero ObIcTpoM pactmpeHuu. OTBET MOSICHUTE.

55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.2
OueHuTe CUTYyalMIO: Karuld MaciSIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. VK-1.B.2
OO0s3aTennlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI?

OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WM BOISTHOM

57 nap OAMHAKOBOM Macchl IIpu OAHOW M Tol ke Ttemmeparype? | OIIK-1.B.2
O6ocnyiite Bamr oTser.

Cemectp 3

58 Yto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.2
Bo ckonbko pa3 M3MEHUTCS MOTOK SHEPIMU OT HUTU HaKaJTWBAHMS

59 JaMIIbI, €CIM YABOWTH ee Temmeparypy? OOocHyiite Bam otBeT, | YK-1.V.1

onupasich Ha 3akoH Credana-bonpiimana.




60

Pacnonoxkure ciemyrommue CIeKTpalbHBIE KIACChl 3BE3J B IOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osbie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOTIOTHO YEPHOTO Tea.
OOBsSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

YK-1.V.1

61

OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tela C TOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

VK-1.V.1

62

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTom?

OIIK-1.3.2

63

B kakux enuaunax cuctemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.2

64

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTajuia, paboTa BeIXxoga KoToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.2

65

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4EHHS.

OIIK-1.3.2

66

OOBsicHuTe, Kak 3Heprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOU BOJIHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.2

67

®oToH ¢ anuHOM BoJHBI A = 97,04 mM paccesyics Ha HEMOJBH)XHOM
anekTpoHe mon yrioMm 6 = 90°. Ilpennoxure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHMsl  JUIMHbI  BOJHBI  (poTOHa  mpu
KOMIITOHOBCKOM paccestHuM. PaccunTaiite ero BemuunuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

VYK-1.B.2

68

Onuiure, 9YTO MPECTaBIACT COO0M aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeEIn?

OIIK-1.3.2

69

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIIMHBI
BOJIHBI U3Jy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroMm? OOOCHYiTE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

VK-1.V.1

70

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.2

71

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.2

72

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

YK-1.V.1

73

KaxoB ¢huzmvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.2

74

B uem oTiamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.2

75

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

IpOTOHA Maccoit m, = 1.67*10 7 KT, IMEIOIIHIX OJJUHAKOBBIE CKOPOCTH

V.

VK-1.V.1

76

Kakum o00pazomM »Heprusi «HyJIEBbIX KojeOaHHil» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei ['elizendepra?

YK-1.V.1

77

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

YK-1.V.1

78

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO IEIUKOM
3arojHeHa BHEMIHsS 2p-0005104Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

VK-1.V.1

79

OL[GHI/ITG o TMOpAAKY BCIIMYMHBI BpCMA JKH3HHU KBAHTOBOI'O

OIIK-1.B.2




COCTOSIHMS, OJHEPrusl KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

MukpoyacTuia 3anepra B OJHOMEPHOM MOTEHIIMATbHON IME IIUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXOAUTCSA B COCTOSAHUU C KBAHTOBBIM

80 yucaoM n = 1. IlokaxuTe, Kak onpeneanuTh KoopauHaTel Touek, B | OIIK-1.B.2
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.
’1 Kakum MoxeT OBITH CIOHMH YacTHIl, KOTOPHIE OMHCBIBAIOTCS OIK-13.2
craructukon Gepmu-JIupaka? [IpuBenure npuMepbl TAKUX YaCTHIL.
%2 OOBscHUTE, YEeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUUN OIMK-1.3.2
KBAaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM. o
83 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOT'O M3JIYy4YEHHUS. YK-1.V.1
[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
’4 NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH VK-1B.2
HEOOJIBIIIOE KOJWYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb MHIUS — 3.
85 OnwumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIlK-1.3.2
Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
36 cocrosnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiaust E; = -5 VK-1.Y.1
3B, sHeprus meractabuiabHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAMUT paboyee U3IydeHHUE.
]7 Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIJIAaCHO OIMK-1.3.2
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?
33 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia VK-1.V 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.
29 Kakas wactuma HaseiBaercss (QoHoHoM? Kakum  KBaHTOBBIM OIK-13.2
pacrpeieleHueM ONHUChIBAIOTCS (YOHOHBI? o
Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHMKATOpa
1 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.2
2 JlaiiTe onpeneneHrne TOYEYHOT o 3apsiaa. OIIK-1.3.2
3 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JBYX OJJIEKTPOHOB, €CJH VK-1.V 1
paccTosiHie MeKAY HUMH YBETHUUTH B 3 pa3za? OO0CHYHTE Balll OTBET. T
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
4 noje MpOTOHa B aTOME BOJOPOJA IMpH MOJHOM oOopote anekTpoHa | YK-1.V.1
BOKDPYT HETO.
5 Kax B3aMHO OpMEHTHPOBaHBI CUJIOBBIE JIMHUM U SKBUIIOTEHIMAJIbHbIE OIMK-1.3.2
MTOBEPXHOCTH? o
6 B kakux egununax cucrembl CHU MOXHO HM3MEpSATh HaAIPSHKEHHOCTD OIMK-1.3.2
3JIEKTPUYECKOTO MOJIs? o
7 UTo Ha3bIBa€TCS AIEKTPUUECKUM AUIIOIEM? OIIK-1.3.2
8 Kaxkue BemecTsa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.2
9 OObsicHUTE  pa3iuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU VK-1.V 1
JUDJIEKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
10 00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU Pa3HOCTH MOTeHIMAIOB Mexny | YK-1.V.1
obxmaakamu B 12 B on o6manan sueprueit B 1 Jx.
11 Onenure, KakoW eMKOCTblO Oynyr oOmagate Mertayumueckue | YK-1.B.2




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

CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
12 KOHJIEHCATOpa C KBaJApPAaTHBIMU IJIACTUHAMHU, eciiu u3 3Tux Iuactud | OIIK-1.B.2
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHcCATOpa OAMHAaKoBOM emkoctu 200
13 MK® coemuHeHbl napauienbHo. Kak m3menutcs ux obmas emkocts, | OITK-1.B.2
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
14 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.2
15 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTIH. OIIK-1.3.2
16 Kak u3MeHuTCs cConpoTuBieHHe NMPOBO/IA, €CIH €0 ATUHA YBETUUUTCA VK-1.V .1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
17 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnn 3 kKOM mpu VK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
18 Jalite onpeneneHne MarHUTHOW MHYKLAH. OIIK-1.3.2
19 Kakum 06pa3om omnpezensieTcst HapaplieHne cuiibl Ammepa? OIIK-1.3.2
20 Cdopmynupyiite 3akoH bro-Casapa-Jlamaca. OIIK-1.3.2
71 PaccuuraiiTe, yueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE VK-1.V 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTalite MarHUTHYH0 MHAYKIMIO HA OCH JJIMHHOTO cojieHouzaa, | YK-1.V.1
conepkamniero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
22 CepACYHUK ¢ mpoHuaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuTaiiTe TJIOTHOCTP HAMOTKH TOpOHWA, HeoOXxomumyro, 4toObl | YK-1.V.1
23 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €ro OCH
nMmeno Benmnunny 1 MTo.
Onpenenure, KakoM 3aps/i HECET dJE€MEHTapHas yacTuia, eciau oHa, | YK-1.V.1
24 JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
25 BJIETAIOT IIPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | YK-1.B.2
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
26 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.2
[Ipoananusupyiite Benuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
27 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM VK-1.Y.1
10 cm HaxomuTcss B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuiunre B MB.
28 JlaiiTe onpeneneHnsi AMaMarHeTHKaM U apaMarHeTUKaM. OIIK-1.3.2
29 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.2
30 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.2
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO
31 o . YK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
39 Hpezmo;xmev crocod wW3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, VK-1.V 1
3aKJIFOUYEHHOM B KaTYIIKE, C TOMOUIBIO COTPOTHUBIICHHUS.
33 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.2
Kak B3aMMHO OpHMEHTHPOBAHBI B DJIEKTPOMArHUTHON BOJIHE BEKTOPHI
34 HaNnpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsi, MarHUTHOM wuHAykuuu u | OIIK-1.3.2
CKOPOCTH BOJIHBI?
35 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-1.3.2
36 [Ipoananm3upyiiTe, TIe CBET OBMXKETCs ObIcTpee — B anMase (n =2.42) | YK-1.V.1




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

37

OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIy pasjena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl
paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JTydu
ObulM TepHeHIUKYIsApHBl Apyr napyry? Ecnm na, ompenenure
MoKa3aTesb MPEJOMIICHHS BTOPOH Cpebl.

OIIK-1.B.2

38

Uro Ha3pIBalOT HHTEpdepeHueii ceera?

OIIK-1.3.2

39

Onummure, B 4eM pas3jiMuhe MEXAY T'€OMETPUYECKONM M ONTUYECKOI
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

YK-1.V.1

40

[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU
OKpacKMd y TOHKHMX IUICHOK (pa3jiUTO€ Ha MOBEPXHOCTHU BOJBI MAcCJo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-1.B.2

41

Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl
HAOJIOACHUS JUCTICPCHH.

OIIK-1.3.2

42

[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BONHBI 500
HM.

YK-1.V.1

43

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.2

44

[1mocKkomoApU30BaHHBIM CBET TMaJla€T Ha AaHalW3aTop Tak, 4YTO
IUIOCKOCTh HOJspU3aluu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo ckoibkO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

YK-1.V.1

[lepeueHp TeMm Uii KypCOBOTO TPOEKTUPOBAHHS/BBIOTHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOI pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHMUSI/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

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

Tabmuua 18 — IlpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

y Kox
No /it [IpumepHBIil epeYeHb BOMPOCOB JIJIsl TECTOB
WHANKATOpa
Cemectp 1
Kakas Oyner Tpaekrtopusi y YacTHIbl, JBUXKYLICHCS pPaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYUHE YCKOpEHUEM?
1 1) [Ipsimast muHus YK-1.V.1
2) JIunawms ¢ meperuoom
3) [Tapabomna
4) OKPYKHOCTH
Omnpenenurte, Kakasg W3 MPEACTABICHHBIX (U3UUYECKUX BETUYUH HUMEET
€MHUIlY U3MEPEHHs, COBMAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?
2 OIIK-1.3.2

1) Wmmynbc
2) VYckopenue




3) Bec
4) VYrioBas CKOPOCTh

IIpoananu3upyiTe, KakOd OTBET SBIAETCA IPABUIBHBIM Ha BOIIPOC:
«Yemy paBHa CyMMa BHYTPEHHHMX CHJ, JEHUCTBYIOIIMX MEXIY TEJIaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hyamw

3) H3MeHeHUuI0 UMITYIhCa CUCTEMBI
4) VYckopeHUuIo EHTPAa MacC CUCTEMBbI

VK-1.V.1

Uto nmpounzoiiiét nocie abCoMOTHO HEYIPYroro yaapa 4acTHI] MaccaMu
my = 4m, u ¢ kKuHeTH4YeckuMu sHeprusimu T, = 6T;. Yactuna ¢ maccoit
m; JIBUTAjach BIPABO, a YACTHIIAa C MAcCCOW m; HABCTPEUYy YACTHUIIC C
Maccou m;.

1) YacTtuubl OyayT ABUTaThCS BIIPABO

2) Equnasi yacTuua 0yaeT ABUraThCsi BJIEBO

3) YacTtuubl OyayT HOKOUTCS

4) Yactuup! OyayT ABUraThCsl B IPOTHBOIOJIOKHBIE CTOPOHBI

OIIK-1.B.2

Yro mnpoM30HMAET ¢ MOMEHTOM HWHEPLMH CBHHIIOBOIO LMIMHIApA
OTHOCHUTEJIBHO OCH, COBIQNAIOIIEd C €ro TEeOMETPUYECKOM OCBIO
CUMMETpPHH, €CIH HWIMHAP CILUIIOUIUTD B IUCK?

1) He usmenurcs

2) YBeauuurcs

3) Coxpanurcs

4) CtaHeT paBHBIM HYJIIO

VYK-1.B.2

VYKakuTe BEpHYH 3allUCh YpaBHEHUs JAUHAMUKHM BpalaTeILHOIO
JBHKEHHUS.

1) M=J*o

2) e=M/MJ

3) M=L*n2
4) L=r*p*sina

OIIK-1.3.2

VYkaxure, 4eMy paBeH MOMEHT MHEpIMH TOHKOro o0pydya Maccoil m u
paauycar.

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

4HJ= m*y

OIIK-1.3.2

BriGepute ¢pasy, COOTBETCTBYIOIIYIO TMEepBOMY 3akoH HploTOHA:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIACT. .. »

1) ®akT cymecTBoBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CymecTBOBaHHE HHEPUHAJIbHBIX CHCTEM OTCUYETA

3) daxT cymecTBOBaHUS HEMHEPIIUATBHBIX CHCTEM OTCUETA

4) @akT cyliecTBOBAaHUS NMPUHIIUIA OTHOCUTENIbHOCTHU ["anumnes

OIIK-1.3.2

Vkaxure, B Kakux eguHuiax B cucteMe CH nsmepsercs cuna:

1) xr*m/c

OIIK-1.3.2




2) H
3) kr*m’
4) wm/c?

10

PaccunraiiTe BenIMYMHY MOJIYJsl MaKCUMaldbHOM BEJIMYMHBI YCKOPEHUS
TOYKH, JABWKEHUE KOTOPOH OINMUCHIBACTCS ypaBHEHHWEM Xx = 3cos(2f—
m/4) cm

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

VK-1.V.1

11

BriGepute dopmyny, ompeAensionyro BeTMUYMHY (Pa30BOH CKOPOCTH
BOJIHBI.

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

OIIK-1.3.2

12

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

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW SYHEPTUU
3) PaBna ny.o

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.2

13

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

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuaa

OIIK-1.3.2

14

Korna TtaHreHuuanbHOE YCKOPEHHE PABHO HYJIIO, a HOPMaJbHOE
YCKOPEHHE TIOCTOSHHO, TO TAKOE IBUKEHHUE Ha3bIBACTCH ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHHBIM
4) PaBHOMepHBIM BpalleHUEM

OIIK-1.3.2

15

BriGepure npaBuibHbI 0TBeT. Kak M3MeHsAeTCs MOAYNIb CKOPOCTH IPH
HPSMOJINHEHHOM JBM)KEHHM, €CJIM 3aBHUCUMOCTh IPOMIEHHOIO TEJIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 179

1) VosiBaer

2) Ilpoxoaut 4yepe3 MUHUMYM
3) Bo3pacraer

4) OcTtaéTcs MOCTOSTHHBIM

VK-1.V.1

16

Kak BpIunciIsieTcss MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*P/3

OIIK-1.3.2




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

17

Kaxk cooTHOCSITCSI MOMEHTBI MHEPIUU AUCKa J; U TUINHAPA J,;, KOTOpbIE
MMEIOT paBHbIE MACCHI U PaInyChI?

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

YK-1.V.1

18

Haiinute oTHOmEHNe pou3BeAeHHBIX padoT (A1/A;), €ciu JBa HUCKa C
paBHBIMH Maccamu U paauycamu R; u R, (R} = 2R») packpyuuBaior u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
4)5

VK-1.V.1

19

Kaxoit yuéHnslii co3pai crienuanbHyto Teopuro oTHocuTensbHocTH (CTO)?

1) Tamuneit
2) DWHITEeHH
3) Jlopeni

4) bop

OIIK-1.3.2

20

Bribepure ypaBHeHUE, ONMCHIBAIOIIEE TAPMOHUYECKIE KOTEOaHMsL.

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-1.3.2

21

[Ipoananu3upyiiTe, NMpU KakOM YCJIOBUHM B CHUCTEME, COBEpUIAIOIICH
BBIHY)KJCHHbIE KoyiebaHus, Oyner HaOmonaTeCsi pe3oHaHC (¢ —
coOCTBEHHAs YaCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ©®>> w0
2) ®> 0
3) o=l
4) o <<nl

OIIK-1.3.2

22

BriGepure, kakas pusuueckas BeIMIHMHA U3MEHSIETCS 0] BO3/ICHCTBHEM
CHUJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) Monsaphuas macca
2) CkopocTthb

3) Macca

4) MoMeHT UHEPIH

OIIK-1.3.2

23

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

1) 3amkHyTOMH
2) HesamkHyTOM, r7ie CcyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYITIO

OIIK-1.3.2




3) HesamkHyTOI, rAe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA
4) HesamkHyTOM

Vkaxwure, paboTa Kakoil W3 NEPEUMCICHHBIX CWJI PaBHA HYIIO MpPH
3aMKHYTOM TPAaCKTOPUU JBHKEHUS TEIA.

24 1) Bsskoro TpeHus OIIK-1.3.2
2) Cunbl TpeHUS KaUyeHUs
3) Tsarorenus
4) Cwuibl TpeHUSI CKOJIbKCHUS
YeMy paBHa BeJIMYMHA YCKOPEHHS CBOOOJHOTO MAgCHHUS g Ha BHICOTE
HaJl TOBEPXHOCThIO 3eMJIM, paBHOW paauycy 3emun? Benuuuny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.
25 1) 3.94 m/c? YK-1.V.1
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?
[Ipoananuzupyiire, Kak W3MEHUTCS Mepuo/ KoJieOaHui
MaTeMaTUYeCKOr0 MAasiTHUKA, €CH JUIMHY €ro MojABeca YBEJIUYUTh B 9
pa3, a Maccy rpysa — yBeJIMUHUTh B 4 pa3a?
26 1) ¥YBeamuutcsi B 3 pa3a YK-1.Y.1
2) VYBenuuutcd B 4 paza
3) VYmMenpmmTcs B 2 pasza
4) VYwmenpmurcs B 4 pa3za
Uto mpou3oia€r co cpelHell sHeprued MOCTYyNaTeIbHOrO JBHKCHUS
OJTHOW MOJIEKYJIBI Ta3a, €CIM 00beM HEKOTOPOW MacChl HACAILHOTO Ta3a
M300apUYEeCKH YMEHBITWIICS B 2 pa3a?
27 1) YBenuuuTes B 5 paza YK-1.B2
2) YmenbuTcs B 5 pasza
3) VYBenmuuutes B 3 pasza
4) YMenbmnTcs B 2 pa3a
OneHuTe, Kakoi raz Harpeercsi OoJbIlle B CIEAYIOIIEH CUTyalluu: JIBa
pa3IMYHBIX HUJCAIbHBIX Ta3a — OJHOATOMHBIM M JIByXaTOMHBIA —
HAXOJATCS NPHU OJMHAKOBOW TEMIIEpAaType U 3aHUMAIOT OJMHAKOBBIM
o0beM. ['a3bl coxumaroTcst aquabaTHUecKu 0 YMEHBIIeHUs: o0bema B 2
28 | P& OINK-1.B.2
1) I'a3b1 HArpeIUCh OAMHAKOBO
2) OnHoaTOMHBIN HarpeJicsi 00Jib1IIe
3) JIByxaTOMHBIN Harpescs 0oJibIe
4) T"a3pl BOOOIIE HE HATPETTUCH
Cemectp 2
VYKaxxuTe sIBICHHE, KOTOPOe UMeHyeTcst nHTepdepeHieit BoaH?
1) OrubaHue BOJIHAMH MPETIATCTBUI
29 | 2) HausoxkeHme apyr Ha Apyra BOJIH, MAYIIUX OT KorepeHTHbIX | OIIK-1.3.2

HCTOYHHMKOB
3) OTtkiIoHEHUE BOJIH oT [IEPBOHAYAIBLHOTO HAIpaBJIICHUS
pacrpoCcTpaHeHus MPY NMEPEXOAE U3 OAHOU CPeAbl B IPYTyIO




4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

30

[Tpoananu3upyiiTe, KAKUM JOJDKEH OBITH YTOJI MaJICHHUSI CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajarouumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.2

31

OueHnTe 31EKTPOEMKOCTh IIOCKOTO BO3AYIIHOTO KOHIEHCATOpa, €CIH
paccTosHHE MEXIy ero OoOKIaJkaMH yBEIW4YHTh B 9 pa3, a obmacTh
MEXy OOKJIaJIKaM1 3aJIMTh AUCTHIUTMPOBAHHON BoJOM (€ = 81)?

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) YBeauuurcs B 9 pa3
4) VYBenuuurtcs B 12 pa3

OIIK-1.B.2

32

Ha3zoBure BemecTBa, KOTOpbIE NPU OOBIYHBIX YCIOBUSX MPAKTUUECKH HE
IIPOBOJST JEKTPUUECKUIN TOK?

1) IlpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilnatmna

4) JdudjekTpuku

OIIK-1.3.2

33

Kak HaTpaBJICHBI CHJIOBBIE JTMHAA HaTPSHKCHHOCTH
ANEKTPOCTATUYECKOTO TIOJS, CO3JAHHOTO TOYEYHBIM OTPHUIATEIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) K3apsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia [0 4aCOBOW CTpEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU

OIIK-1.3.2

34

B kakux egmnunmax B cucrteme CU  usmepsiercs moTeHIUAN
AJIEKTPUYECKOTO MOJIs?

1) AMm
2) B/™m
3) B

4) A*m

OIIK-1.3.2

35

Moxer M 4YacTUlla MMETh 3apsj, BeIuduMHa KoToporo B 1.5 paza
OoJblIIe 3IIeMEHTapHOro 3apsiia’?

1) Moxer

2) Her, He MOXKeT

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN

OIIK-1.3.2

36

UeMy paBeH MOTEHIMAI AIEKTPUUECKOTO Mo ?

1) IloTeHuManbHOW YHEPTUHU €AUHUYHOTO MOJOKUTEIBHOTO 3apsA1a WU
OTHOIIEHUIO OTEHUUAIILHOW SHEPTUHU K 3apsALy

OIIK-1.3.2




2) PaGore CHJI moJIst mno nepeMeneHuIo €INHUIHOT 0
MOJIOKUTEJBHOI0 3apsja U3 [JaHHOH TOYKH 1MOJA B
0eCKOHEYHOCTh

3) Cune, aeiicTByIOLIEH HA 3apsi/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS

4) Kuneruueckoil s3HEprun MpoOHOTO TOUEYHOTO €AUHUYHOTO 3apsizia B
JAHHOM TOYKE I0JIs

37

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

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

OIIK-1.3.2

38

OueHuTe ONTUYECKYIO IJIMHY NyTH L U3 OAHOM TOYKU B APYTyl0, €Clid
paccrosiHue MEXIy JBYMS TOYKAaMU MPO3PAvYHON AUAIEKTPUUYECKOM
cpenbl S = 4 m. Ilokazarens npenomiieHus cpeasl n = 1.5. Ontuyeckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

1) 5m
2) 6™
3) Tm
4) 11wm

VYK-1.B.2

39

Kak  HasplBaeTcs  BEeNMYMHA  HANPSDKEHHOCTH  TONS,  €CIIU
HaMarHM4eHHOCTh  (heppomarHeTmka  obOpamaercs B Hylb H
HaNpsDKEHHOCTh  TIOJIE  HAampaBjIeHa  MPOTHBOIIOJIOKHO  TIOJIIO,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

2) Ko3puutuBHOM cHI0#
3) Ilonspusanueit

4) MarHuToABMXKYILEN CUIIOMN

OIIK-1.3.2

40

OrneHure, MO KaKOW TPAECKTOPUHM OYJET ABUTATHCS B MAarHUTHOM IIOJIE
YacTHUILa, JETAWAsA C MOCTOSSHHOM CKOPOCTBIO BIIOJIb JIMHWM MarHUTHOMN
WHIYKIUH.

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

VK-1.V.1

41

B kakux CAUMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.2

42

YcTaHOBUTE COOTBETCTBUE MEXAY MaTEpPUAJIOM IIPOBOJHUKA M €r0
ANEKTPONPOBOIHOCTBIO:

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

OIIK-1.3.2




B) JIH3IIEKTPHK 3)10*- 10°

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

43

Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS (p CBETA.

1) o>>Q
2) a>0
3) a=9¢
4) a<o

OIIK-1.3.2

44

[Tpoananu3upyiite, yeMy paBeH aOCOIIOTHBINA IMOKA3aTENb MPEIOMICHHS
Cpeabl C IUAJICKTPUYECKOW MPOHUIIAEMOCThIO € = 16 W MarHUTHOM
IIPOHUIIAEMOCTBIO U = 17

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

4y 1/16

YK-1.V.1

45

Jlsi 0OBSICHEHNS KaKOTO SIBIICHUSI MOXET OBbITh MCIIOJIb30BaH HPUHIIMII
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Audppaxkuus

3) Tonspuzarus

4) KopmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.2

46

[Ipoananmsupyiite, 4emMy  paBeH  II€pUOJ  PELIETKH,  Korja
mudpakroHHas perieTka cogaepkuT 200 mMTPUXOB HA MIJLTAMETP.

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

VK-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%
3 1

4) 0

YK-1.V.1

48

Hatinure NPABWIbHOE  HAa3BaHUE I BEKTOPHOM CHIIOBOH
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TTOJIS.

1) Ilorenmuan

2) Hanps:keHHOCTH
3) Hunyxnus

4) 3apsn

OIIK-1.3.2

49

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

1) IlpsaMo nponopruoHaIbHO

YK-1.V.1




2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAJIOB
3) IlponopuuoHaabHO KBaapaTy
4) He 3aBucur

50

Onenure, Kak U3MEHUTCS CHUJIa AIEKTPOCTATUYECKOTO B3aUMOJIEHCTBUS
JBYX TOUYEYHBIX 3apsA0B, €CIM OJUH U3 HUX YMEHBLIUTH B 4 pasa, a
paccTosIHUE MEKy HUMH YMEHBIIUTD B 2 paza?

1) VYmenbuutes B 8 pa3
2) VYwmenblinTcs B 2 pasza
3) Ywmenbuutcs B 16 pa3
4) He n3menutcs

VYK-1.B.2

51

qTO n3 HepeqncneHHoro SABIISICTCS OCOGGHHOCTBIO CHJIOBLBIX JIHHI/II>'I
MAarHUTHOT'O IOJIs?

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

2) Mar HUTHBIC CHIJIIOBBIC JIMHMM HA4YMWUHAKOTCIA HaAa MAardbuTHBIX H
3aKaHYMBAIOTCS HA 3JIEKTPUUECKHUX 3apsiiax

3) Mar HUTHBIC CHUJIOBBIC JIMHHUK HAYUMHAKOTCA MW 3aKAHYUBAKOTCA HaA
MAarduTHBIX 3ap51;[ax

4) Mar HUTHBIC CHUJIOBBIC JIMHHUK HAYUMHAKOTCA MW 3aKAHYUBAKOTCA Ha
AIEKTPUUYECKUX 3apsiaax

OIIK-1.3.2

52

CnenaiiTe BBIBOJI, KaKOH TE€OMETPHUYECKOW (PUTypol MOKHO OIHCATh
TPAEKTOPHUIO JIBIXKEHMSI 3apsSKEHHOM YacTHIIbl, JBUTAIOLIEHCA MO
HeKoTOpBIM yTiioM (0° < o < 90°) K TMHUSIM MarHUTHOW MUHTYKIIUH.

1) OxpyxHOCTBH
2) IlapaGona
3) T'umepOGoina
4) Companab

OIIK-1.B.2

53

OneHuTe cTeneHsb noysipu3anuu P cBera, eciu cBeT NpecTaBisieT co0on
CMECh €CTECTBEHHOT'O CBETA C MJIOCKOMOJIAPU30BaHHBIM. IHTEHCUBHOCTD
MOJISIPU30BAHHOTO CBETA B JIydye pPaBHA MHTEHCHUBHOCTU €CTECTBEHHOIO
CBETa.

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

VYK-1.B.2

54

PaccuuTaiite nokazaTenp PeIOMIICHUS BELECTBA, €CJIM CKOPOCTh CBETA
IIpU IIEpPEXoJie Jydya U3 BO3/yXa B HEKOTOPOE BELIECTBO YMEHBIIMIACH
Ha 20%.

) 1.2
2) 1.25
3) 0.2
4y 22

VK-1.V.1

55

Paccuuraiite yrosm wMexay ONTHYECKMMH OCSAMH IOJIIpU3aTOpa W
aHaim3aropa. IIpu DpPOXOXAEHMM CKPEINECHHBIX MOJSApH3aTOpa U
aHaJIN3aTOPAa NHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

VK-1.V.1




1) 60°
2) 45°
3) 30°
4) 90°

[Ipoananu3upyiiTe, KaKk U3MEHHUTCSI BEJIMYMHA MAarHUTHOW MHAYKIWH Ha
OCHU JIMHHOTO COJICHOHWZA, €CJIM TOK B HCM YBCIIMYUTL B 4 pa3a, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIHUTH B 2 pa3a.

26 1) YBeauuurcs B 2 pa3za YK-1.Y.1
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
VYkaxute, Kakoe TeJo sABIseTcs a0COMOTHO YEPHBIM TEJIOM.
57 ;) [HorJiomaer Bce nagawinee HA Hero U3Jy4YeHue OIK-1.32
) OrtpakaeT Bce MaJaroLiee Ha HEro U3IyueHHue
3) Hsnydaer B peHTT€HOBCKOM JUana3oHe
4) Wznywaer B BUIMMOM JIMAIIa30HE
VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTh OJIM3Ka K HYIIO?
sg | 1) Tlpospaunoro OITK-1.3.2
2) 3epkanbHOrO
3) MaroBoro
4) YepHoro
OmneHuTe, BO CKOJBKO pa3 yBEIUYMIACh DHEPTreTHUECKash CBETUMOCTh
abcooTHO YepHOTo Tena npu ero HarpeBanuu ¢ T = 1000 K mo T, =
3000K.
59 1) B 72 pasa OIIK-1.B.2
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
BriGepure, kakast hopmyia Haubosee TOUHO ONMUCHIBAET CIIEKTPATIHHYIO
IUIOTHOCTD SHEPTeTUYECKON CBETUMOCTH aOCOIIOTHO YEPHOTO Teja?
60 | 1) ®opmyna ®epmu-Jlupaka OIIK-1.3.2
2) ®opmyna boze-DiiHTeitHa
3) ®opmyaa [liaanka
4) ®opmyna Panes-/xunca
Kakoe n3nydenue siBjisieTCsi paBHOBECHBIM?
61 1) Anbda-, 6era-, raMMa-U3ITydEHUS OIMK-1.3.2
2) TensioBoe u31yyeHue
3) JlazepHoe uznydeHne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE
VKaxure 3aKOH, KOTOpPBIM OMNpENeiseT IMOJ0KEHUE MaKCUMyMa
M3ITy4aTENIbHONH CIIOCOOHOCTH aOCONIOTHO YEPHOTO TMPH  3aaHHOU
62 | aOCoNFOTHOM TemIepaType. OIIK-1.3.2

1) 3akon Credana-bonapimana




2) IlepBblii 3akoH Buna
3) 3akon Kupxroda
4) 3akon Maioca

VYkaxute Gopmyiy, onpeAesionyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c)2

63 2) E=h*c OIlK-1.3.2
3) E=h*\A
4) E=h*v=h*\/c
[Ipoananu3upyiiTe, Kak W3MEHSETCA CHJa TOKAa HACBIIEHUS TIPHU
dotorddekre B ciiyuae yMEHBIIIEHHS CBETOBOTO IMOTOKA MaJarOIIEro
CBeTa MOCTOSIHHOM JJIMHBI BOJIHBI.
64 YK-1.V.1
1) YMenbmaercs
2) CHauyana yMeHbIIIAeTCs, 3aTEM YBEINUUBAETCS
3) CHavayia yBeTUIMBACTCS, 3aTEM YMEHBIIIACTCS
4) CHauaza ocTaeTcs IOCTOSSHHOM, a 3aT€M YMEHbIIAETCSI
[Ipoananu3upyiiTe, YTO TMPOUZOUIET C KUHETUYECKON HHEPTrHeit
(OTOANEKTPOHOB, €CIM, HE MEHSs YacTOThl MaJAloLIero CBeTa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?
65 1) YMenbImmTCS B 2 pasa VK1Y
2) YBenuuurcs B 4 paza
3) He usmenuTcs
4) YBenuuurcs B 2 paza
OneHnTe BEeMWYMHY KpacHOW rpaHuibl (horodddexra (B repmax) s
KaTo/a, U3TOTOBIEHHOTO U3 BOJb(Gpama TonuHoi 2 mMm. Katoa mokpeit
cinoeM okcuaa Oapusi. 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. VK-1B.2
1) 3.2%¥10" I'
2) 4.8%10" 'y
3) 4.8%10" 'y
4) 4.8%10" 'y
Kakum oOpa3om 3aBucuT paboTa BBIXOJA JJIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUsS OT YaCTOTHI MaIaloIIero cBera’?
67 1) IlpsMo mpomOpIHOHATEHO YaCcTOTE OIIK-1.3.2
2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSHKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI
4) He 3aBMCHT OT 4aCTOTBI
[Ipoanamm3upyiite, Oymer nu HaOmomaThess (orodddexr, ecnu
IUIACTUHKY M3 JIaHTaHa o0Jy4aTh CBETOM C JUTMHON BosHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.
68 | 1) DotorddexT Bo3MOXKEH, ecliu KaToA HarpeTh 10 temmepaTrypsl 347 | yK-1.V.1

K

2) He Oyner

3) ®otodhdexT BO3MOXKEH, €CIU OTOTHUTEIHHO TMPUIOKUTh K
IUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh TMOTCHIMATIOB BEJIIMYMHON HE




Menee 1 B
4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

Onenure, OT KakuX BEJIMYMH 3aBHCUT CHJIa CBETOBOIO IaBJICHUS C
KBAaHTOBOW TOYKH 3pECHHUS:

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koaddunuenra orpakeHns mOBEpXHOCTH.

69 YK-1.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Mpoananu3upyiiTe, B KaKUX 007aCTIX CHEKTPa dJICKTPOMATHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.
70 1) Bugumebril tuanazon VK-1.V.1
2) Papnonuanazox
3) TeparepiioBblii Auana3oH
4) PeHTreHOBCKHI 1MANAa30H U TaMMa-u3JIy4eHue
Chenaiite BBIBOJ O BEIMYMHE MUHHUMAJIBHOTO OOPATHOTO HAIPSLKEHUS,
IpU KOTOPOM HOJHOCTBIO MpeKpamaercs (GOTOTOK. YCIIOBHE: SHEPTHS
¢botoHoB paBHa 6.5 3B, a (orTokaTon WMrOTOBIICGH W3 JIUTUSA, padoTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.
71 OIIK-1.B.2
1)4B
2)9B
3)6.5B
4)2.5B
OneHure, BO CKOJIBKO pa3 JaBICHME CBETa, IaJarollero
MEPIEeHIUKYIAPHO HJEaTbHO 3€pKaJbHOM MMOBEPXHOCTH, OOJbIIE
JaBJICHUs] CBETa, MAJAIOUIero MEPIEeHIUKYIIPHO HICAIBHO YEpHOM
MTOBEPXHOCTH.
72 OIIK-1.B.2
1)2
2)1
3) 1.5
4)3
Kakum 06pazom umnyinsc (oTOHA CBSA3aH C IJTMHOW BOJIHBI?
1) Mmnynsc npsMo NponopLuoHaIeH JIIMHE BOJIHbI
73 | 2) Hmmynbc mpsiMo MPOMOPIHUOHANCH KBAIPaTy JAJIUHBI BOJHBI OIIK-1.3.2
3) Umnyabc 00paTHO NPONOPUMOHAJIEH HJIMHE BOJIHbBI
4) Hmnynbsc mpsiMO MPOMOPLUUOHANIEH KOPHIO KBAaIpPAaTHOMY OT JJTUHBI
BOJIHBI
B kakoii ob6nacTu cHeKTpa 3JIEKTPOMarHUTHOTO HM3IY4YEHHUS HMITYIIbC
¢boTOHA MMeeT MUHUMAaIbHOE 3HaYeHue?
74 OIlK-1.3.2

1) UadpakpacHoe u3nydeHne
2) TeparepuoBoe U31y4eHHE
3) PeHTreHoBcKoe M3IydeHUE




4) PaguousiryueHue

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

1) MHTEHCUBHOCTHL CBeTa He 3aBHCHT OT IUIOTHOCTH TIOTOKA
(poToHOB U MX IHEpPrUU

75 | 2) CBeT MOXET HM3Jy4aThCsA M PACIPOCTPAHATHCS TOJBKO oThaenbHbIiMH | YK-1.V.1
MOPIUSIMU — KBAaHTAMH
3) KaxaoMy u3 KBaHTOBBIX COCTOSTHUH, B KOTOPOM HaxXOJUTCSI aTOMHAs
CHCTEMa, COOTBETCTBYET ONPE/ICICHHBIN YPOBEHb SHEPTUU
4) Inst yacTUlbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI 1 HUMITYJIbC
VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOro nocrynara bopa.
1) YTBep:kaeHue 0 CylIeCTBOBAHHUM CTAIMOHAPHBIX COCTOSIHWiA, B
KOTOPBIX ATOM He M3JIy4YaeT U He MOIJIOIAeT YHEPIruu
76 2) Pa3HoCTh 3Hepruil AByX CTAllMOHAPHBIX COCTOSHMM paBHa sHepruu | OITK-1.3.2
M3ITy4aeMOT0 WUJIU TOTJIONIAeMOT0 KBaHTa CBETa
3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJTU3KUM K KPYTOBBIM
4) ATOM COCTOMT U3 IIOJIOKUTEIBHO 3apsDKEHHOTO  sApa W
OTPHUIATENILHO 3aPSKEHHBIX JJIEKTPOHOB
Bribepute, kakoe W3 TPUBEIECHHBIX HIKE BBICKA3BIBAHWUN MPABHILHO
ONHCHIBAET CIMOCOOHOCTh AaTOMOB K H3JIYUEHUIO U MOTJIOIIEHUIO
SHEPTUM: «ATOMBI MOTYT ...»
1) Hornomars ¥ M3Jy4aTh JHMIIb HEKOTOPBIH IMCKPeTHbIN Halop
77 3HAYeHUH IJHEPIruu OIIK-1.3.2
2) Uznyyats u nmoraouars 100y MOPLUHUIO SHEPTUU
3) U3nyuyaTs 1100 AUCKPETHBIN HAOOp 3HAYCHU SHEPTHH, JTHOO JTH00YI0
HOPIMIO SHEPTHU
4) Uznydath a100yI0 MOPIMIO SHEPTHH, a MOTJIONIATh JIMIIh HEKOTOPBIHA
JMCKPETHBIN HA0Op 3HAYCHUN YHEPTUU
VYkaxuTe, K KaKOMYy JAMara3oHy M3JIY4YeHHsS OTHOCSITCS MEepexoibl U3
cepuu banbmepa B atTome BOAOpOAA.
78 1) TemnoBoe uU3Ny4eHHE OIIK-1.3.2
2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma u3nyueHue
4) Buaumpblii cBeT
[Mpoananm3upyiiTe, Kak W3MEHUJIACh HJHEPrUs aToMa BOJIOpPOAA TpH
H3ITy4eHIH UM QOTOHA ¢ JUIMHOM BOJHEL A = 4.86-107 M.
79 1) VYBenuuunack Ha 4.86 5B VK-1.V.1
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VYpennumnach Ha 9.72 5B
OneHuTe pa3HOCTh SHEPTUil OCHOBHOTO U BO30Y)KJIEHHOTO COCTOSIHUSA (B
5B). [laHo: 57€KTpOH B aTOME Tepemnien U3 BO30YKICHHOTO COCTOSIHHS B
80 | ocHOBHOE, W TpHU JAHHOM Iepexone Mpousonuto msiaydenue ¢orona ¢ | YK-1.B.2

JUIMHOM BOJIHEI 650 HM.




1) 0,45B
2) 1,93B
3) 1,25B
4) 2,25B

VYkaxure, B UéM 3aKJII0YaeTCA runores3a ae bpoimns:

1) JIro0ble MUKPOYACTHIIBI HAPSIAY C KOPNYCKYJSAPHBIMH 00J1a1a10T
BOJIHOBBIMHU CBOMCTBAMH
2) AToM He MOXKET cofiepKaTh 00siee IBYX 3JIEKTPOHOB, HAXOSAIIMXCS B

81 OJIMHAKOBBIX CTAIlMOHAPHBIX COCTOSHHSX, ompenensemMbix HabopoMm | OIIK-1.3.2
YeThIpeX KBAHTOBBIX YHCEI
3) ONIHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOYHOCTBIO 3a/aTh
KOOPJAMHATBI U UMITYJIbC MUKPOYACTHUIIBI
4) OHeprusi HCIYCKaeTcsl W TOIVIOIIAETCS HE HENpPEpBhIBHO, a
OTJeJIbHBIMU KBaHTaMH
BeiGepure yTBepxkaeHue, HauOojiee MPABUIBHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 | 1) MukpouyacTuubl MOTyT NPOSIBJIATH BOJTHOBbIE CBOICTBA OIIK-1.3.2
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY kaxxaoil 4yacTULIBI CYIIECTBYET AaHTUYACTHIIA
4) Slnpo atoMa COCTOUT M3 KBapKOB
Paccuuraiite [iuHy BOJIHBL A¢ bpoilsst 11 21€KTpoHa, ABUXKYILEr0Cs CO
CKOpOCTBI0 3.6 KM/c. Macca smektpona m, = 9,1*¥107' xkr, 3apsx
snekTpoHa g = —1,6¥107"" Ko,
83 1) 1.6 Mkm YK-1.V.1
2) 2.6m
3) 201 um
4) 3.6 MKkM
VYKaXkuTe KOJIMYECTBO 3HAYCHMM, KOTOpbIE MOXET IPUHUMATH
MarHuTHOE KBAaHTOBOE YMCIIO M IPU JaHHOM 3HAuY€HUHM OpPOUTAIBHOIO
KBaHTOBOT'O uucina /[?
84 12U+ OIIK-1.3.2
2)3/+1
3HIl-1;
4)1
VYKaxkuTe, 4TO ONpeeIsAeT IJIaBHOE KBAHTOBOE YHCIIO N.
1) DHepreTrnyeckne ypoBHH 3JIEKTPOHA B aTOMe
85 | 2) BeauunHy MOMEHTa HMITYJIbCA DJICKTPOHA B aTOME OIIK-1.3.2
3) [Ipoekmuio OpOUTAILHOTO MOMEHTa HMITYJIbCAa DJIEKTpOHa Ha
3aJJaHHOE HalpaBJICHHUE
4) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 3a/JaHHOM HaIlpaBJICHUU
VYkaxure, 4To oNpeieNnseT MAarHUTHOE KBAHTOBOE YMCIIO M.
36 1) OpOuTanbHbII MEXaHUYECKUI MOMEHT JICKTPOHA B aTOME OITK-13.2

2) DHepruo CTallMOHAPHOTO COCTOSIHUS AJIIEKTPOHA B aTOME
3) BeimunHy MOMEHTa HMIYJbCAa JJIEKTPOHA B  3aJaHHOM
HANPAaBJCHNH




4) DHepreTHYecKue YpPOBHHU AJICKTPOHA B aTOME

B uecTp koro Ha3zBaH 3P QeKT pacIIeIUIeHUs] YPOBHEW SHEPTrUH aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

87 1) DitHmTelina u e Xaaca OIlK-1.3.2
2) HlTrapka
3) OTTUHTCray3eHa
4) AapoHoBa-boma
Kak Ha3piBalOT JMHUM B CHEKTpe KOMOWHAIIMOHHOTO pAacCesHHs C
4aCcTOTaMH, MEHBIIIMMH YaCTOTHI A JAl0IIEro cBeTa’?
88 1) OpanxeBbIMU CIIyTHUKaMHU OIIK-1.3.2
2) AHTUCTOKCOBBIMHU CITyTHHKAMH
3) CTOKCOBBIMHM CIIYTHUKAMH
4) AHTaroOHUCTHYECKUMHU CITyTHUKAMHU
[TosicauTe (hr3MUECKU CMBICIT BOJIHOBON (DYHKIIUH.
1) BonHoBas GpyHKIMS NPONOPIHMOHATbHA SHEPTUU YaCTHIIBI
2) IlpousBeneHue  BOJHOBOW  (PYHKIIMH HAa  KOMILIEKCHO-
cONnpsi’KeHHOe BbIPa’keHHe PABHO MJIOTHOCTH BePOSITHOCTH
89 OIIK-1.3.2
00HApYKEeHUS YACTUIIbI.
3) BonHoBas ¢yHKIHS OOpaTHO MPOMOPLIHMOHATILHA JJIMHE BOJIHBI JI€
Bpoiins
4) BonHoBas (QyHKUUS TpEACTaBIAET COOON KMHEMAaTHYECKUU 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HEIBHOH (opme.
Bribepure BepHyI0 (POpPMYTHUPOBKY COOTHOIICHHS HEOIPEIEICHHOCTEH
Ieiizenbepra:
90 |1) AE*At=h OINK-1.3.2
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIbI SBISAIOTCS (PepMUOHAMHU.
1) OnexkTpuyecku 3apsHKEHHbIE YACTHLIBI.
ol 2) DIeKTpUYECKH HEHUTPAbHbBIE YaCTULIBI OIK-1.3.2
puuec enTp € YaCTHIIBI.
3) Bce yacTHIBI € MOJYLEJIBIM CIIMHOM.
4) DnexTpUuyeCcKHU 3apsKEHHBIE YACTHUIIBI C LIEJIBIM CIIHHOM.
Kak Ha3bIBaeTcst TBepA0O€ TENO, Y KOTOPOTO BaJIEHTHAsI 30HA TIOJHOCTHIO
3aIl0JIHEHA, 30HAa MPOBOJUMOCTH — TOJHOCTBIO CBOOOJHA, a IIMPHHA
3alpEeNIeHHONM 30HBI BEJIMKA IO CPAaBHEHUIO C JHEPTHEH TErIOBOrO
JIBYDKCHMA?
92 OIIK-1.3.2
1) IlpoBonHuk
2) JImdJieKTpuK
3) IHomynmpoBoaHUK
4) IlpumMecHBIH NOTYIPOBOAHUK
93 Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU? OIK-13.2




1) dx*c
2) Jx/c
3) dx/m
4) JIx/>B

94

Kakas BHecucTeMHasi €IMHUIIA HCIIONB3YETCS JUISI U3MEPEHUS SHEPIHUU
MUKpPOYaCTHI?

1) »B
2) A
3) xKan
4) spr

OIIK-1.3.2

95

OneHure, Kakol CMBICI HMMEET COOTHOLIEHHE HEONPEIEeIEHHOCTEN
[eiizenOepra Juis SHEpruM 4YacTUIBI U BPEMEHU NpeObIBaHHUS €€ B
COCTOSIHMM C JaHHOU dHEprueu?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BPEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHbl OJHOBPEMEHHO CO CKOJb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem OoJbllie HeONpeaeJeHHOCTL JHEPrud, TeM MeHbIle
HeoIlpeaeeHHOCTh BpeMeHH

OIIK-1.B.2

96

B xome w3MepeHHs C JIOCTaTOYHO BBICOKOH TOYHOCTBIO ObLIa
oTpesieNieHa X-COCTABIIAIOIIAs HMITYJIbca 3NIeKTpoHa. OOBSICHUTE, YTO U3
3TOT0 CJIEAYET, PYKOBOJCTBYSICh COOTHOLIEHUSIMU HEOIPEIEICHHOCTEN
Ieiizendepra.

1) Bpemst u3HM M DHEpPrus DJIEKTPOHA HUMEIOT CYLIECTBEHHYIO
HEOIPEEIIEHHOCTh

2) KoopamHara X JJIEKTPOHA He MOKeT OBbITH oOmnpeaenaeHa C
BBICOKOH TOYHOCTBIO

3) Bce koopaAMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- UM Z-COCTaBJSIOIIME HUMIYIbca 3JEKTPOHA HMEIOT CTpPOro
OIIPEAEIICHHOE 3HAYCHUE

VK-1.V.1

97

Kak Ha3piBaeTCsi COCTOSIHME AJIEKTPOHA B aTOME, COOTBETCTBYIOILIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) BozOyxneHHOE COCTOSIHUE
2) MeracTabUILHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsIHUE

OIIK-1.3.2

98

B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BomHOBOM  xapakTepe  JBWIXKEHHS  MHUKPOYACTHUIIBI B
MePUOIUYECKOM MOTEHLIMANe

2) B KOpmycKyJIspHOM MOBEAECHUHU 3JIEKTPOMArHUTHOTO U3ITy4EHUS MPU
MIPOXOKICHUH €r0 Yepe3 y3KOe OTBEPCTHE

3) B HaxoXIeHHH YacTULBI Cpa3y B HECKOJIBKHX TOYKAX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxo:kaeHur MUKPOYACTHIBI Yepe3 NOTeHUHAIbHBIH 6apbep,

OIIK-1.3.2




KOrjaa 3Heprus 4aCcTulibl MEHbII€ BbICOTBI 3TOI'0 6apbepa

Kakue nmoaBHKHbIE YaCTUIBI WM KBA3MYACTULbI SBJISIFOTCA HOCUTEISIMU
3apsja B MOJTYIPOBOAHUKAX?

99 | 1) DnexTpoHsl OIIK-1.3.2
2) IIpotoHnbl
3) DJIeKTPOHBI U ABIPKH
4) Hownsr
B pesynbrare paguoakTUBHOIO pacmaja 3apsjl sjipa yBeIuuuicsa Ha +2e.
[Ipoananu3upyiTe CUTYaluIo U ONPEIEIUTE, KaKOro TUIIA MTPEBpALCHHE
IIPOM30LUIO B YKa3aHHOM CIIy4ae.

100 1) lisa -pacnana YK-1.V.1
2) a-pacnaf
3) y-pacnazg
4) K-3axBat

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN

Ilpouumaiime mexcm, @vlbepume NPABUNLHBILL OMEem U 3anuUuUme
apeymenmsl, 000CHO8bI8AIOWUE 86100 OMEema:
TanrennuanbHoe yckopeHue Tena a, = (0, HopMaJIbHOE YCKOPEHUE Tela
a, = const. [Ipoananu3upyiite Xxapakrep IBHKEHUS TeNa.
1) [IpsimonuHeliHOE paBHOMEPHOE

101 | 2) [IpsmonuHEitHOE PaBHOYCKOPEHHOE
3) PaBHOMEpHOE BpamiaTeabHOE
4) IpstMosIMHEHOE HEPAaBHOYCKOPEHHOE
OtBer: 3) PaBHOMepHOe BpamartejbHOe, NMOCKOJbKY mpu a, = 0
MOJYJIb CKOPOCTH He M3MeHsieTcsl, a a, = const U3MeHsieT TOJILKO
HATNlpaBJIeHHe IBHKEHUsI.
IIpoyumatime mexcm, 6vibepume npasuibHbie GAPUAHMBL OMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.
[Ipoananusupyiite, kakue (pumveckre BETUUYMHBI U3 TEPEUHCICHHBIX
HUKE COXPAHSIOTCS TP a0COTIOTHO YIIPYTOM CTOJIKHOBEHHUH JIBYX TEI. VK-
1) Umnynse

102 2) CkopocTh
3) Cuna
4) Dueprust
5) MoMmeHT nHepuuu
OtBer: 1 M 4, TaKk KaK 3aKOH COXPaHEHHUS] MMIIYJIbCA BBINOJIHSACTCS
npu JwodoM yaape, a NnpM yYHpyroMm, kKoraa Het aedopmaunum,
CIpaBeJINB elle U 3aKOH COXPAHEHHUS MeXaHHUYeCKOH YJHEePIruu.
Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagucooi
no3uyuu, OAHHOIU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:

103 | ConocraBbTe (pu3MUEcKHe SBICHUS W BHIbI TOJEH, 00yCIaBIMBAIOIINX

YKa3aHHBIC SABJICHHA.

\ SBnenne ITose |




1) ITocTostHHBIN TOK A) TlepemeHHOE MAarHUTHOE TTI0JIE

2) CBeroBas BOJHA b) IloctossHHOE H3JEKTpHUUECKOE
noJie

3) CamounHayKLUA B) IlepemeHHOE 311€KTPOMAarHUTHOE
noJie

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

Hpoqumaﬁme meKkcn u ycmadHoeume nocinedosamenbHoCmy. 3anuuiume
coomeemcmeyrouyro nocae008amenbHoOCHb 6yK6 clesa Hanpaeo.
Pacnonoxure NEPCUUCIICHHBIC BUJBI 3JICKTPOMATHUTHOI'O HU3JIYUCHUS B
MOpAAKE BO3paCTaHUA NJIMHBI BOJIHBI.

104 | A) OpanxeBblii CBET
b) ®uonerosriit cBeT
B) UndpakpacHoe nznydeHue
I') YapTpaduoneToBsie yun
OtBer: 'BAB
Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O0CHOBAHHbIU
omeem:
Hcnonb3ysl 3aKOHBI TEIJIOBOTO U3Iy4YeHHS, MPOAHATUZUPYUTE, MOYEMY
MPU YBEIUYEHUU TEMIEPATYpbl OKpAcKa HArpeThIX TN U3MEHSETCS C
KpacHOM Ha KENTYIO.

105
OtBer: CoriacHo 3akoHy BuHa, IIMHA BOJIHBI, HA KOTOPYIO
NPUXOAUTCH MAKCUMYM TeNJIOBOIr0 U3JIyUeHHUsi, 00PaATHO 3aBUCUT OT
Temneparypsl. IlodTomMmy ¢ pocroMm Temmeparypbl MaKCHMYM
HHTEHCHUBHOCTH M3JIyYeHUSI CMeNlaeTcsi B KOPOTKOBOJHOBYIO YaCTh
CIEKTPA, 4 IVINHA BOJIHBI JKeJITOT0 CBETA MeHbIlle, YeM Y KPacHOro.
Ilpoyumatime mexcm, 6vibepume NPAGUILHLILL OMEem U 3anuuiume
apaymeHmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTUM YCJIOBHEM IS
KOT€pPEHTHOCTH CBETOBBIX BOJIH.
1) OnrHaKOBOCTH aMILIUTYT

106 | 2) IToctostHCTBO pazHocT a3
3) PaBeHcTBO JyIMH BOJIH
4) PaBeHCTBO 4acTOT
Oteer: 1) OnMHAKOBOCTH AMILUIMTY/, MOCKOJIbKY VI YCTOMYHBOM
HHTep(epeHIIHOHHOH KAPTHUHBI HE00X0AMMBbI PABEHCTBO AJHMH BOJH OIIK-1
(a, cJ1e10BaTeJbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.
IIpouumatime mexcm, 6vibepume npaguibHble GAPUAHMbBL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIO0D OMBEMA.
YKaxkuTe, Kakue U3 TEePEUHCICHHBIX HIKE HAOOPOB TpeX KBAHTOBBIX
qucell B aTOME SIBJISIOTCS AOMYCTUMbBIMHU.

107 Hn=1,[=0,m=0
2)yn=0,l1=0,m=0
3H)yn=2,1=0,m=0
Hhn=2,1=1,m=-1




OtBet: 1, 3 ¥ 4, NOCKOJBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 HE MOKET
HMeTh HYJ1eBOe 3HaYeHHe.

Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagucooi
no3uyul, OAHHOU 8 J1leGOM Cmoibye, nodbepume NOUYUIO U3 NPABOSO
cmonbuya:

YCTaHOBHTE COOTBETCTBHE MEXKIY XapaKTepoM JBIDKEHUS W
JEUCTBYIOLIEH HA TEJIO CUIIOH.

108
JBrxenue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) IlenTpocTpemuTenpHas
2) PaBHoyckopenHoe npsimonuneitHoe | b) I[TocTostHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hymo
Ortger: 1-B, 2-b, 3-A
IIpouumatime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
CcOOmeemcmayouyo nociedo8amelbHOCmb OYK6 clleed HANnpPaso:
Pacnionoxure nepeuncieHHble HUXKE TeIa B MOPSAJIKE BO3PACTAHUA UX
MOMEHTa HWHepuUud. Macchl U XapaKTepHble pa3Mepbl Tl CUYUTATH
OJIMHAKOBBIMH.
109
A) lap
b) Tonkoe kombI10
B) Hununnp
OtBer: ABB
Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O0CHOBAHHbIU
omeem:

OObsicHUTe, KaK W3MEHUTCS CHJIa TOKa 4Yepe3 IMPOBOJHHK, €CIH TPH
HEU3MEHHOM pa3HOCTH MOTEHIMAJIOB Ha €ro KOHIAX WU MOCTOSIHHOM
110 | TommmHe MPOBOAHKUKA YBEIHYUTD €0 JUTHHY.

OtBer: Ilpu yBenuyeHMM AJUHBI NPOBOAHHUKA BO3pacTaeT ero
CONMPOTHBJIEHHE, 2 C POCTOM CONPOTHBJIEHUSl, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIAETCsl CHJIA TOKA.

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TUYHOTO TUIIA!

1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BBHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeTbIpex NpeNJIOKEeHHBIX U 000CHOBAHMEM BBIOOPA CUHMTACTCS BEPHBIM, €CJIH IPABHIBHO
yKa3aHa IMQpa U MpHUBEICHBl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIlEHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIIU
MPaBUJILHO yKa3aHbI IU(PHI M IPUBEACHBI KOHKPETHBIE apTyMEHTHI, MCIIOJIb3yeMbIe IPU BHIOOpE
OTBCTOB. HOHHOC COBIIAACHHUEC C BepHBIM OTBETOM OIICHHUBACTCA 1 GaJIJIOM, €CJIn ,Z[OHyH_IeHBI
OIMMOKY WJIK OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTAHOBJICHBI BCE COOTBETCTBUS (ITO3MIIMHM W3 OJIHOTO CTOJOIIAa BEPHO COMOCTABIICHBI C
NO3ULUAMH Apyroro croibua). [TonHoe coBmaeHne ¢ BEpHBIM OTBETOM OIlEHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WU ero oTcyTcTBHE — () 6amioB

4) 3amaHue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpHBIM, €CJIM TPABWJIBHO yKa3aHa BCs MocieaoBartelbHOCTh mudp. IlomHoe coBmageHue ¢




BEPHBIM OTBETOM OIICHHMBaeTCs 1 OanioM, eciy JOMyIIeHbl OMNOKY WM OTBET OTCYTCTBYeT — 0
0asioB.

5) 3axaHue OTKPBHITOr0 THNA ¢ Pa3BEPHYTHIM OTBETOM CUMTACTCS BEPHBIM, €CIIM OTBET
COBMAJAaeT C OSTAJIOHHBIM [0 COACPKAHUIO W TONHOTE. [IpaBMIIBHBIN OTBET 3a 3alaHHC
olieHuBaeTcs B 3 Oainia, eclii JONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBUIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOJBHBIX pabOT MO AMCHUUIUIMHE OOYUYaIOMIMXCS 3a04HONW (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLUMH, COJepXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAIllMi 00yJaroInuXcs
['VAIL

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

11.1. Meronuueckue yKa3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mpoliecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHATHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[lnaaupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBH K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSTEIHHOW pabOTHI;

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

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIaloB U
UCIIOJIb30BaHWEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIIINHE.

CTpyKTypa Opea0oCTaBICHHMS JCKIIMOHHOI0 MaTepHaia.

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




11.2. Meronuueckue yka3zaHUs Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIu y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10J] PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIEroCs SBISETCS MPUBUTHE 00YJIAFOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

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

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHMS 33 TaHMI;

— ofecrniedyeHre palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUI

3ajaHue K BBIIOJHEHHIO NMPAKTHUECKOW paOOThI BBIJAETCS MpPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBeACHHI B TalMd. 5
JTAHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM KypCe U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Metoanuyeckue yka3aHHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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

2. DOnexktpuvectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Anmpees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CITIOI'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.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JTOJKEH COAepkKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAaHHN.

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: Ha3BAaHUE NUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuiIusgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIlbl U AaTa 3aIUThl PAaOOTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHUE MAaTEPUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Bwvi6oowvl 1o poenanHoi paboTe JOMIKHBI COAEPKaTh OCHOBHBIE pE3yIbTaThI O padoTe.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O IPAKTUIECKON pabore




TurynpHBINA TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJCHHOMY B CEKTOpE
HopMatuBHOM nokymeHnTanuu '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 TpUBEIEHHI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTtonuueckne ykazaHusi Uisi OOYYArOIIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BeImonmHeHUs 1abOpaTOpHBIX pabOT OO0y4aIOMUNCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKONM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTEPUCTUKOW O0O0Yy4aromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCs SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNseMOd y4eOHbIM IIJJaHOM, U OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIeTYIOIMX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHBL,

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

— TOJIyuyeHHE HOBOM MH(OPMAIMH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucruminae Dusuka JOMKEH BBINIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiX pabor. Ha
KaXKIYI0 J1abopaTOpHYIO paboOTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBIMOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOUHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PACICAThCS.

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS W3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAaHHOW JHTEpaType u
00s13aTeNBLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBITyCKaeMbIe KadeIpoii.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMAET:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

B mpomecce BbimonHeHUs J1abOpaTopHOW pabOThI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJEHTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP



nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MocoOueM; (GaMiins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHULMAIbI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE MpubOOpa, paboumii auMamasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
WU3MEPEHUIl; 1aTa U MOAMKCH CTyICHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHIIE 3aHSTHS HAYHUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOXKHOCTH
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toi1 moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuchk CTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTess
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINONHSIACH U yKAa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUJII MPOTOKOJ.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3ynbTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEP
¥ Ha3BaHWE CIIEeAYIoMIeH J1abopaTOpHOU pabOTHLI.

CrpykTypa u dhopma oTueTa 0 1a60paTOPHOH paboTe

OT4eT NOKEH CONEPKaTh CIELYIOIINE PA3ACIIb:

1. Iens paboThl.

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

2. Onucanue 1a00paTOPHON YCTAHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CreryeT 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. Paboune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HENOCPEACTBEHHO
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 paszfiesie IPUBOJUTh HE HYXKHO.
@opMynbl A1 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHU.

B sTOM pasnene oryera AOMKHBI ObITH NPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCICHHBIE
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 BEIYUCICHU.

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

6. BrrunciieHre NOrpemnHoCTe.




B ostom pasnmene ordyera IOMKHBI OBITH MpPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckasi o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN O KaXKI0M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM OojblIe Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBACT HANMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ATOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe€ oTdera. I'paduku o0s3aTenbHO
BBITMOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kaxkaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMUMHA M B KaKUX €AMHMIIAX BJOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOJKHBI OBITh
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJINUCHIBATH
Ha ocsx He cienyer. Ha rpaduk ob6s3aTenbHO HaHOCATCA BCE DKCIIEPHUMEHTAIbHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHUX TOYEK OTKJIAJBIBAKOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTEIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

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

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

Ecnu u3BecTHO TabiMYHOE 3HAUCHHE M3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIbHO
CPaBHUTH €r0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.

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

B cnywae, xorma MeXIy CpaBHMBacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIMYCTUMBIE
pacxoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE€ M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

TuTynbHBINA TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrauu ['Y Al https://guap.ru/regdocs/docs/uch

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

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

Mertoanyeckue yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMHX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIC:




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

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

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

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

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

11.4. MeTtonuueckne yka3zaHUs JJIsi OOYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

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

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

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

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

—  y4e0HO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

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

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

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

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

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

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



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

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

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

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

[IpomexyrouHas  arrecTanus  OOYYaIOMIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
U3y4YeHHs BCeH IMCLMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
NPUMEHSTh WX JUISI PEIICHHUS MPAKTUYECKUX 3a7ad. JK3aMeH, KaK MPaBHUIIO, MPOBOIUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHO.

— muddepeHIMpOBaHHbIA 3a4eT — 23TO (opmMa OIEHKH 3HAHWH, TOJYyYCHHBIX
00y4JarmUMCs IPU U3YYCHUH TUCIHUIUTAHBI, IPU BBITIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIbCKUX padOT U MPOXOXKIEHUHU MPAKTUK C ATTECTAIIMOHHOM OI[EHKOM
COTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHLHOY, «HECYAOBIECTBOPUTEIILHOY.

B Teuenue cemecTpa cTyaeHTy HE0OX0IUMO cAaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBiIeTBOPUTENBHO". B ciiydae HEBBIITOJTHEHUH BBIIICU3IOKEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKJICHUM TPOMEXKYTOUHOH arrectaliud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpomio".

Ok3aMeH win JudQepeHINPOBaHHBINA 3a4eT MOXKET NMPOXOJUTh B BHJE YCTHOT'O OIpoca
wii TectupoBaHus. OcCHOBaHMEM ISl JONYyCKa K MPOMEXKYTOYHOW aTTECTAllUM SBIIAETCS
YCIICIIHOE MPOX0XKICHHE 00YyJaIOIIMMCS TEKYIIIET0 KOHTPOJISL YCIIEBAEMOCTH.

Kputepuu oniennBanust cpopMHUpOBaHHOCTH KOMIIETEHLIUN 00y4aloerocs:

OneHKa «OTJMYHO»: YPOBEHb OCBOCHHUS KOMIIETCHIIMH «BBICOKMI». KommereHuuu
chopMUpOBaHbl. 3HaHUS apryMEHTHUPOBAaHHBIE, BCECTOPOHHUE. Y MEHHSI YCIIEUTHO MPUMEHSIOTCS
K PEIICHHWI0 KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKHX 3aJaHuil. JleMoHCTpupyercs
BBICOKHI YPOBEHB CAaMOCTOSITEIILHOCTH, BHICOKAS aTaITUBHOCTD MTPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLUU «IIPOJABHHYTHIN». Komnerenuuu
chopMUpOBaHbl. 3HAHUS OOIIMPHBIC, CHCTEMHBIC. YMEHHS HOCST PENpPOAYKTUBHBIN XapakTep,
NPUMEHSIIOTCS K PEIICHUI0 THUIIOBBIX 3aJaHuil. JleMOHCTpupyeTcss JOCTAaTOYHBIA YpOBEHBb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOT0 HABBIKA.

OneHka «yI0BJIEeTBOPUTEIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Ounenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HEIoCTaTOuHbINY. KoMmereHnn He cOpMUPOBAHbL. 3HAHUS OTCYTCTBYIOT, YMEHHS U HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpHEHTHpPAMH TMPH TMOATOTOBKE K TPOMEXKYTOUYHOW aTTECTallUd TIO
JUCIUIUIMHE SIBJSIOTCS KOHCHEKT JIEKIMM M MepeueHb peKOMEHIyeMoW mautepaTypsl. [lpu



MOJTOTOBKE K CECCHU O0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Yy4eOHYIO padoTy,
9qTOOBI TIepe] MEpBBIM THEM Hadajda CECCHMM OBbUIM CHAHBl M 3alUIIeHBl BCE JIAOOpaTOpHBIC
paboTbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOPOMY HEO0O0XOAMMO MpOMTH aTTecTanuio. IIpi MOATrOTOBKE K CECCHM CIeNyeT BeCh 00beM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)XK/IbII ICHb BBIITOJHEHUS PaOOTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIETO KOHTPOJS M MPOMEXYTOYHON aTTeCTalluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYIEHTOB M acCIUpPaHTOB, OOydaromuxcs IO 00pa30BaTeIbHBIM MPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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