MHWUHHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHMS POCCUMCKOU
OEJNEPAIINN
denepanbHOE TOCyAApCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKIEHHE BEICIIEro
obpazopanus
"CAHKT-TIETEPBYPI'CKUI TOCYJAPCTBEHHEIM VHUBEPCUTET
ADPOKOCMUWYECKOTI'O [TPUBOPOCTPOEHM A"

Kadenpa Ne 3

YTBEPXJIAIO
PykoBomuTens 06pazoBaTebHON IIPOrpaMMBl

npod., I.T.H., Ipod.

(MOMKHOCTD, Y4. CTeneHb, 3BaHKE)

A B. Konpuisiios

(uHKumansl, hamMunns)

(nonnwuce)

« 26 » HIOHSA 2024 r

PABOYAA ITPOTPAMMA JTUCHHUITIMHBI

«DU3HUKAN
(HaumeHoBaHUE TNCLIMITIUHEL)

Koy HanpaBneHus TOTOTOBKH/

03.03.01
CIEIUAIbHOCTH _

Haumenopanue HalipaBJIEHHSA
[IOATOTOBKY/ CIENUATBEHOCTH

[Ipuknaaneie MatemMaTuka U Gpusnka

Haumenopanue [Mpuknanuas ¢usuka u vEGOPMANHOHHEIE TEXHOJIOTHH B
HalpaBIeHHOCTH HaHOUH/IYCTPHH
dopma oOygeHna ouHAS
Il'ox nmpuema 2024

Canxrt-Iletep6ypr— 2024




JTucr cornacoBanus pabodeit nporpaMMBl JUCIHILTHHEL

IIporpammy cocTtaBni (a)

JIOIL., K.(p.-M.H. ,.f-;'%f/VJA(S.ZOM b.B. Jlobanos
(DOKHOCTD, Y4. CTEIICHb, 3BaHHE) Mﬂnﬂ%, nata) (uHMLAATE, GaMETH)

[Tporpamma omobOpeHa Ha 3acenanuu kadeaps: Ne 3

« 18 » wroms 2024 r, mpotokon Ne 15

3asenyromuit kadempoii Ne 3

JLT.H., Ipod. %& 18.06.2024 A.B. Konbins1ios

(y4. CTCIIEHD, 3BAHHUE) (moamMek, aara) (MuuUMans, haMuins)

3amecturens aupekropa uacTHTYTa OIITU o meToxuueckoit pabore

011, K.(h.-M.H., JIOLL. i 24.06.2024 I0.A. HosukoBa

(MOMKHOCTB, YU. CTCIEHD, 3BAHUE) € (oxnuck, nara) (HHHIMANE], (haMAITHA)



AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— mporpamMmy OakalaBpuara IO HampaBlIeHHIO NOoArotoBku / crnenuansHoctd 03.03.01
«IIpuxknagaple Marematnka W (usuka» HampaBieHHocTH «llpuknagHas ¢uzmka u
WH(POPMALIMOHHBIE TEXHOJIOTMH B HAHOWMHAYCTpuW». JlUCIUIUIMHA peanusyercs Kadempoi
«Ne3».

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-1 «CnocobeH mpuMeHsATh (yHIaMEHTAJIbHBIC 3HAHUS, TMOJYYCHHBICE B OO0JaCTH
¢uszuko-MaTeMaTHueCKUX W (WJIM) €CTeCTBEHHBIX HayK, U  HUCIOIB30BaTh UX B
poeCCHOHAIBHON JEATETHFHOCTH, B TOM YHUCIIE B Cpepe MeIarorndeckon aesTeIbHOCTH

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

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
y4eOHOT0 Tporecca: JEKINH, TPAKTHIECKUE 3aHATHSA, Ta00paTOpHBIC paOOTHI, CAMOCTOSATEIIbHAS
paborta.

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

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

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

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

- TpPEeACTaBICHHE BO3MOXKHOCTH CTYJEHTaM 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 0053aTE€IbHON 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. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

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

KOMTIETEHITHH

OIIK-1 Cnocoben

MPUMCHSITh

p OIIK-1.3.1 3HaTh pyHIaMEHTAIbHBIC
dbyHIaMEHTaTbHBIC

3aKOHBI IPUPOBI 1 OCHOBHBIE (PH3UYECKUE
U MaTeMaTU4YeCKHe 3aKOHBI

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

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

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

TEOPETUIECKOTO U IKCIIEPHUMEHTAIBLHOTO
HUCCIIEIOBAHUA OOBEKTOB
po(heCCHOHATTLHOM JISATSIIBHOCTH

JeATEIIBHOCTH, B TOM
gucie B chepe
MIe1arorn4ecKou
NCATCIIBHOCTHU

2. Mecro pucuuniunsl B cTpykType Ol

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

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA.

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

— «MarepuanoBeeHuEY;

— «DIEKTPOHUKAY;

— «ONEeKTPOTEXHUKAY;

— «®Du3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUSI BEILIECTBAY;

— «PU3NYECKHE OCHOBBI HAHOTEXHOJIOTUID.

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

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI




. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3.,
mudd. 3auet, sx3ameH (3auer, Judd. 3au, OK3., OK3. DK3. OK3.
DK3.*%*) OK3.
IIpumeuanue: **KaHI(I/II[aTCKI/Iﬁ JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Paznensl, TeMbI TUCIUIUIAHBI, UX TPYTOEMKOCTh
Pa3nensl, TeMBI TUCHIUTIITHBI Hexuma ) 113 AP KI1 CPC
’ (gac) (C3) (gac) (1ac) (qac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 19
Htoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnexktpudectBo 11 7 8 11
Paznen 5. Maraetusm 11 8 6 10
Pa3znen 6. Onruka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atoMHOTO siapa 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro | 102 51 51 0 129




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

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3faernoB U TeM JEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHuka.

Kunematnka fABWKEHMS MartepuaibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenwe. HopmanbHoe u
KacarenpHOe yckopeHus. [locTymaTenbHoe M BpalaTeNnbHOE
nBwkeHne. OCHOBHasi 3ajadya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3pb JMHEHWHBIX M YIJIOBBIX BEJIMYMH  IPU
BpalaTeJIbHOM JIBUIKEHHH.

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

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

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

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

Paznen 2. KoJsie0aHud 1 BOJHEI.

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

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




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

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

Pa3nen 4.

DIeKTPUYECTBO.

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

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

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

Pasnen 5.

MarseTusMm.

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

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

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

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

Pazgen 6.

Onruka.

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




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

Pasznen 7. KBantoBas onruka.

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

Pazpnen 8. KBanTtoBasi MexaHuKa.

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

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

Pa3nen 9. Du3uKa AaTOMHOI0 A/ApPAa.

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

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

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHS. Knaccudukanus
aieMeHTapHbIX Yyactull. KBapku.

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

Ta6mmia 5 — [IpakTudeckue 3aHsTHS U UX TPYTOEMKOCTh

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

Cemectp 1




Kunematuka u
JUHAMHKa
MaTepUATbHON TOYKHU

Pemrenue 3agau

Kunemaruka u
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela

Pemenue 3amau

CneunanbHasi TEOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka u
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHUHETHYECKasi TEOpUs

Pemrenue 3agau

Cemectp 2

HanpsioxkenHocts u
IIOTCHII M AJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpencarop

Pemenue 3amau

10

XapaKkTepuCTUKu
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

HNutepdepenmus.

Hudpaxius.
[Tonsipuzanus

Pemrenue 3agau

Cemectp 3

14

TermoBoe nu3nyyeHue.
dotorpdekr

Pemenue 3amau

15

Oddext Komnrona.
CaoiicTBa ()OTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CoorHo1ieHue
HEOIPEIETCHHOCTEN
I'eitzenbepra. BoiHbl

Pemenue 3amau




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

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronXxcs

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




Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

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

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

Bcero: 129 58 40

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

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN

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

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

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

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

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

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

https://znanium.com/catalog/
product/1093071

Nponos, 1. E. BoinHOBBIE TPOIIECCHI.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanuii, 2020. — 266 c.

https://znanium.com/catalog/
product/1093057

Hponos, U. E. dusnka MakpoCUCTEM.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanwmii, 2020. — 210 c.

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

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 12-e u3a. - Mockaa :
Jlabopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/

Uponos, Y. E. KBantoBas ¢usuka.




product/1984909

OcHoBHBIE 3aKOHEI : yaeOHOoe mocodue / 1.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

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

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Mpomos.
- 14-e u3. - Mockaa : JlJabopatopust 3HaHHIH,
2021.-434c.

https://e.lanbook.com/book/1

42380

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 16-¢ usn., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.
MonexynsapHuas ¢pusuka - 2020.

https://e.lanbook.com/book/1

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[etepOypr: Jlans, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOIO
siipa U 3JIeMeHTapHbIX yactul - 2019. - 320
c

https://e.lanbook.com/book/1

15197

Crpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢pusuku B 3 kxH. Kaura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - Mocksa: U3narensctBo FOpaiir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
JIEKTPOMAarHeTH3M, ONTHKA, KBAHTOBas
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - 2-e u3z. -Mocksa: 13naTenscTBo
IOpaiit, 2019. - 441 c.

https://znanium.com/catalog/
product/1094750

Kann, K. b. Kypc o0rieit ¢pusuku : yuebHOE
nocobue / K. b. Kaan. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazonoB, A. b. fnepnas ¢usuka : yue6HOE
nocobue it By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u 1o1m. - Mocksa : M3aaTenbcTBO
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215

Cazonos, A. b. fAnepnas ¢pusuka u
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue 11t By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J01. -
Mockga : M3narensctBo FOpaiit, 2020. - 98
c.




7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»

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

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaAIa «Y ClIeXu
¢usnueckux Hayk», OU3NYeCcKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
o0Opa3zoBaHHE

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'VAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s rpeacTasieH B Tadauie 10.

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO 0OecIieueHus

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

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE
[Tepeyens WMCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )




VY4ebHas ayIuTopus Ui 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOH aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopus Ne31-046

VY4eOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUI, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIbTALMH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl (PU3HMUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOpHS IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
J€MOHCTPAIIMOHHOTO 000PYIOBAHHUS.

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHAWNBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Andpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
5.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.

196135, r. CaHKT-
[TerepOypr, yiu.




Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKIE T'actemno, m. 15,
CpeacTBa O0y4YeHUs, CITy>Kallue ISl MPeACTaBlIeHUs yueOHOH aynutopust Ne32-06
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anektpoMmaruetTusmy: GOI1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJisl IPaKTUUECKUX 3aHATHI, 196135, r. Cankrt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
TPYINIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO Tacremno, a. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

7 | YueOHas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE I[TetepOypr, ya.
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

(;madoparopusiid 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 IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BaThCA




100-0amnpHas  1uKana

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUIA

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapaxrepucTuka chopMHUpOBAHHBIX KOMIIETEHIIUIH

«OTJIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO M TPAMOTHO €r0 U3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOW JHMTEPATypPHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEMATM3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepHuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3bIBACT YCBOCHHbBIC 3HAHUS C NPAKTUYECKOM ESTEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
[0 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJICET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

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

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

No ni/mt [Tepeuens BompocoB (3amay) 1st SIK3aMeHa Kon
WHMKATOpa
Cemectp 1

1 HazoBure npeaMeT n3ydyeHus KWHHEMATHUKHU. OIIK-1.3.1
Jaiite onpeneneHne MaTepUAIbHOW TOYKHU. OIlK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAaHT€HLMATIbHBIM YCKOPEHUEM

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

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimoBas OINK-13.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 JlatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1




[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:
abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaute

6 OIIK-1.V.1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OMK-1.Y 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEUHOTO IBWKEHHUS Teja IO

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

9 ChopmynupyiiTe epBoiii 3akoH HproToHa. OIIK-1.3.1

10 OObsICHUTE TPUHIUI W3MEPEHUS BEIMYMUHBI CUJIBI, OCHOBAaHHBIA Ha OIMK-13.1
TpeTbeM 3aKoHe HproTOHA. o

1 OOmbscHHUTE, KaK, COTJacHO BTOPOMY 3akOoHY HpIOTOHa, 3aBHUCHUT OIMK-13.1
YCKOpPEHHE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-1.V.1
Hsrorona.

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

13 W3MEHHTCS CHIIA JABJCHHMS KaMHS HA JIHO, CCIM CBEPXY HAMMTB | w4 oy
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.

14 HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiauBaer Gdopmy OINK-13.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHUS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAacCTOsTHHUS Mexay Humu. OOOcHYiiTe,

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

YMEHBIIUTH B JiBa pasa.

16 JaiiTe onpeneneHre MIynbca Teja Kak GU3nIecKoil BETHUNHBI. OIIK-1.3.1

17 Chopmynupyiite, npu KaKMX YCIOBHUSIX BBIMOJHSIETCS 3aKOH OITK-13.1
COXpaHEHMsI UMITYJIbCA.

18 HazoBute, kakasi puznueckas BeJIMUIrHA Ha3bIBaeTCst MoMeHTOM cruibl. | OIIK-1.3.1
CpaBHuUTE 3aIIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpauiatenpHoro nswxeHus. Haiinure BzammocBszu mexnay stumu | OINK-1.Y.1
3aKOHAMH.

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

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

22 Chopmynupyiite, 4TO TaKO€ MOLTHOCTh KaK (pU3MUECKasi BEIMYMHA. OIIK-1.3.1

73 OObsicHUTE, TTOYEMY LEHTPOCTPEMUTEIbHAS CHUJia MPU BpAIEHUU IO OIK-1.Y 1
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 Kr 1o IeiCcTBUEM

24 HEKOTOPOM CHIIBI U3MEHUJIO CBOIO CKOPOCTH C 0y = 1 M/c 10 v = 3 m/c. OMK-1.V 1
OO0ocHyliTe TPUMEHECHHE 3aKOHOB, HCIIOJIB3YEMBIX JUISI PEIICHUS T
3a/1a4H.

75 OObsicHUTE, B YE€M COCTOMT pa3IUyUe MEXKIY KOHCEPBATUBHBIMHU H OIK-1.Y 1
HEKOHCEPBATUBHBIMU CHJIAMHU.

Kakoit kopabibp JBWXKETCS MENJICHHEE — HarpyXXeHHbIM HIu

26 HEHArpy)KeHHbIi — Tpu oauHakoBoi MomHoctd jasurarens? | OIIK-1.B.1
OO6ocHYyHTE CBOW OTBET.

27 Jaiite onpenenenne noreHuuanbHol 3Heprun. Ot vero ona 3asucur? | OIIK-1.3.1

28 OOpsicnuTe, Kak pabota KoOHcepBaTUBHOW cuibl cBsizana ¢ | OIIK-1.3.1




MOTEHIINAJIbHON SHEPTUEH.

29

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

OIIK-1.3.1

30

Jan ToHkui ctepkeHb Maccol m = 120 r u gmuHout [/ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepeauHy. Paccumraiite €ro MOMEHT MHEPLUHUHM OTHOCHUTEIBHO
YKa3aHHOU OCH.

OIIK-1.V.1

31

[Tokaxxute Ha mpumMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMenserca Teopema lllteiiHepa nmg pacdyera MOMEHTa
MHEPLMHU TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

32

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

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYecKas OHCPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH NI KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-1.V.1

34

Chopmynupyiite  aBa  mocTynara
OUHIITEHA.

TCOpHUU OTHOCUTCIBHOCTHU

OIIK-1.3.1

35

CnpasemyiuBa 1M B cnenuainbHoil Teopun oTHocutTenbHocTH (CTO)
KIaccudeckasi (popMyna sl KHHETHUYecKOo# sHepruu E = m*V?/2?
Ecnu HeT, TO Kak pacCUMTHIBACTCS KHUHETUYECKas OHHEPrus Teja
cornacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak M3MEHHUTCA TMEpUON KojJeOaHWH MPYKHUHHOTO
MasTHUKa TpPH YBEIWYCHWH €ro Macchl B 2 pas3a, a >KECTKOCTH
IPYXHMHBI — B § pas.

OIIK-1.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUTUTYAON?

OIIK-1.Y.1

38

Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHITbCA XOJ
MasiTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX >XapKUX JHEH Mo
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM THSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyhe MEXAy NPOJOJIBHBIMA W  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anummuTe ypaBHEHHUE OETyITeil BOJIHEI.

OIIK-1.3.1

42

HasoBure, ueMy paBHa cpeHsisi 00beMHas TIIOTHOCTh YHEPTHH BOJIHBI.

OIIK-1.3.1

43

HcTouHuK 3ByKa U MPUEMHHK JIBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBaa 340 w/c. Ilpoananusupyiite 3amady UM  ONPEICITUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa.
NcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
m/c, v,y = 60 M/c.

OIIK-1.V.1

44

Chopmymupyiite npuaImn [ oirexsca.

OIIK-1.3.1

45

HazoBute onpenenenne nHTepepeHIIny BOJIH.

OIIK-1.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs crosueit BomHOW. [IpuBemmte
IIPUMEP CTOSIYEH BOJIHBL.

OIIK-1.V.1

47

HazoBuTe 0CHOBHBIE napaMeTpbl COCTOSAHUA, KOTOPBIMH OIMMCBIBACTCSA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-1.3.1

48

Ha omny wamry BecoB mocTaBwiIM ONoAlle C ropsdeil BOJOH, a Ha
JIpYyryo ypaBHOBemMBawmue €€ rupu. COXpaHUTCA JIM C TEYEHHEM
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

OIIK-1.B.1




49 3anuInuTe YpaBHEHUE COCTOSIHUS UI€ATIbHOTO Iasa. OIIK-1.3.1
50 YKaKUTe KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoJIeKyJibl. C KAKUMU JBUYKEHHUSIMU OHHU CBSI3aHbI?
51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.1
57 OueHnte, 4yBCTBUTEIBHOCTh KAKOIO TEPMOMETPA BBIIE — PTYTHOI'O OIK-1B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I'a3, Haxonsimmiics npu noctostHHOM AasieHun p = 100 klla, uamenun | OIIK-1.V.1
53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJBI MO XapaKTepy U3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-1.B.1
ero OpicTpoM pacmpeHur. OTBET MOSICHUTE. T
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAacSIHUCTOM >KUIKOCTH TMONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-1B.1
OO6s3aTtenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHyliTE CBOW OTBET.
Onenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nap OJWHAKOBOM Macchl MpuU OOHOM u ToM ke Temneparype? | OIIK-1.B.1
O6ochyiite Bam oTBer.
Cemectp 2
58 UTo M3y4aeT 3JIeKTpocTaTuka? OIIK-1.3.1
59 JlaiiTe onpeneneHue TOYEYHOTO 3apsia. OIIK-1.3.1
60 Kak wu3MeHutcst cuina B3aMMOJEWUCTBHS JBYX OJJIEKTPOHOB, €CIHU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET. T
[Tpoananu3upyiite, Kaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 1ojie MPOTOHa B aTOME BOJAOPOJA IMpH MOJHOM obopore snekrpona | OIIK-1.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb OIK-13.1
3JIEKTPUYECKOTO MOJIs? o
64 UTto Ha3bIBaeTCS AIEKTPUUECKUM AUIIOIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsicCHUTE  pa3nu4ue MEXAy TMOJSAPHBIMH U HETOJSPHBIMH OIK-1.Y 1
JUDIEKTPUKAMH.
[Ipoananu3upyiiTe, Kakol BEIUYMHBI 3aps IOLKEH HAXOIUTHCS Ha
67 oOKIasKax KOHJIEHcATOpa, YTOOBI TpH pa3HOCTH NoTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
68 IUIACTHHBI L1060 0.2 M2, KOTOpBIE pasnesneHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK M3MEHHUTCS DJIEKTPOEMKOCTh IUIOCKOIO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IJJACTMHAMHU, eciau u3 3Tux miuactud | OIIK-1.B.1
BBIPE3aTh KPYI'HM C TMAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-1.B.1
€CJIM COEIMHEHNE 3aMEHUTh Ha MOCJIeIOBATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak n3mMeHuTCs COnpoTUBIIEHNE TPOBOIA, €CIIU €0 JUIMHA YBEINYUTCS OIK-1.V 1

B 4 pa3a, a tuameTtp — yBenuuurcs B 2 paza? OG0CHYHTE CBOI OTBET.




PaccunTaiiTe MOIIHOCTH, BBIACISIEMYIO HA CONMpOTHUBIEHUH 3 KOM mipu

74 . OIIK-1.V.1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHUTHOW UHIYKITUH. OIIK-1.3.1
76 Kakum 00pa3oM ompenensercst HanpapieHue CHiibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeIWYMHA MArHUTHOTO TOJISI B LEHTpE OIK-1.Y 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
Paccunraiite MarHMTHYH0 MHIYKIMIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI M (eppOMarHUTHBINA
& CeplIeUHUK ¢ mpoHulaemMoctbio | = 100, ecnu mo HEMY MPOXOIUT TOK
cuioi 2 A.
PaccuunTaiite mnoTHOCTH HaMOTKH TOpouAa, HeoOxomumyto, uyToObl | OIIK-1.V.1
80 Mpu CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTi.
Onpenenure, Kakol 3apsiJ HECET dJIEMEHTapHas 4acTuua, eciu oHa, | OIIK-1.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ncnbiTeiBaeT aevicrBue cuibl Jlopenna Benmuunoi 0.16 mH.
OneHuTe cuTyalnuo: B MAarHUTHOE T0JIE€ C OJIMHAKOBBIMU CKOPOCTSAMH
82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CJIU J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE
34 BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTauindeckoe KOJblo paanycoM OIK-1.V 1
10 cMm HaxoguTcss B MarHUTHOM mone ¢ uHaykuuedr 50 mTn. Otser
3anuimTe B MB.
85 Jlalite onpeneneHus [uaMarHeTUKaM U TapaMarHEeTHKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE WHAYKTUBHOCTBIO
88 . . OIIK-1.V.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT gaiite B MJIX.
29 Hpeanommev Ccrocod W3MepeHUsT BEIMYMHBI MArHUTHON DHEPTHUH, OIK-1.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOIIBIO COMPOTHUBIICHUSI.
90 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kak B3auMHO OpHEHTHUPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
91 HANpPSDKEHHOCTH  JIEKTPUYECKOro 1oJis, MarHuTHoW wuHaykuuum u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIIK-1.3.1
[Ipoananu3upyiTe, i€ CBET ABHXXETCS ObICTpee — B anmase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuuarorcs ckopoct ceera B | OIIK-1.Y.1
JIAHHBIX cpenax’?
OueHuTe cuUTyalMiO: JIyd CBETa MaJaeT Ha TPaHHUIy pasjena JIBYX
BeuiecTs nox yriom 30°. Ilokazarenb npenoMieHUs NMEPBOU Cpebl
94 paBeH 2.4. Bo3MOXHO J1i, 4TOOBI OTpa)keHHBIN U mipenoMieHHbIi tydn | OITK-1.B.1
ObUTM TMEpPHeHAUKYISIpHBI Ipyr npyry? Ecnu npa, ompenenute
MOoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.
95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-1.3.1
96 Onummure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OMK-1.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.
97 [Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUS —PATYKHOU OIK-1B.1

OKpaCKM y TOHKHUX INJICHOK (paBJII/ITOG Ha IMOBCPXHOCTU BOABLI MACJIO,




MBUIbHBIE MTY3BIPH U T.I1.).

Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl

98 OIIK-1.3.1
HAOIOACHUS JUCTICPCHH.
[Ipoananu3upyiite, kakol HaWOONBIIUN MOPSIJOK CIEKTPa MOXKHO

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

100 Uemy paBHa pa3HOCTh (ha3 JBYX CBETOBBIX BOJH, IPU KOTOpPOU OITK-13.1
Ha0JII0/1aeTCs] MUHUMYM MHTEHCHUBHOCTH?
[lnockonoyisipu30BaHHBIM  CBET MMAJAET HA AHAJIWA3ATOP TakK, 4YTO

101 IJIOCKOCTh MOJsipU3aiuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO OIK-1.V 1
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciiy4ae?
Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo CckoapKO pa3 M3MEHHMTCS MOTOK SHEPTMM OT HUTH HAKAJIMBAHUSA

103 JaMIibl, €ciau YABOUTH ee Temmeparypy? OOochyiitre Bam otser, | OIIK-1.V.1
onupasch Ha 3akoH Ctedana-bonbiimMana.
Pacnonoxkure ciemyromue CHeKTpalbHbIE KIIACChl 3BE3]] B MOpPSIKE
BO3pacTaHus a0COJIIOTHONW TeMIEPaTyphI:
A — Oenble 3BE315I,

104 | O wemmsre, OINK-1.V.1
M — kpacHbsle,
O —romyoOnie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHsS! a0COITIOTHO YEPHOTO Tela.
OO0bsICHUTE OJY4EHHYIO 3aKOHOMEPHOCTh U3MEHEHUS 1[BETA.

105 OObsICHUTE TPUHIMIT W3MEPEHHUs TEMIIEPATyphl Tela C IOMOIIBIO OIK-1.V 1
ONTHYECKOTO MUPOMETPA.

106 Uro Ha3pIBaeTcs BHEMHUM GoTodhdhexkrom? OIIK-1.3.1

107 B kakux eqununax cucrembl CU MoxxHO n3Mmepsath sHepruto ¢ororos? | OIIK-1.3.1
MoeT a1 BUIUMOE M3JIydyeHHE BbI3BaTh (POTOA((EKT B ImIacTuHE U3

108 MeTasuia, pabora BbIxoja KoToporo paBHa 3.5 3B? O6ocnyiite coii | OIIK-1.B.1
OTBET.

109 OObsicHUTEe TPUYUHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTI'C€HOBCKOTO OIK-13.1
W3JIY4YEHMUS.

110 OObsicHUTe, KaK dHEprus (OTOHA CBSA3aHA C JUIMHON CBETOBOW BOIHBI. OIK-13.1
OO06ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOJMHBI A = 97,04 mM paccesyicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeieHus

11 OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH OIK-1B.1
KOMIITOHOBCKOM paccestHuu. PaccunTaiite ero BeIMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast 1nuHa
BOJIHBI paBHa 2,426 M.

112 Onummre, 94TO MpeACTaBIsET OO0 aToM B paMkax Mozaenu TomcoHa. OIK-13.1
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?
ATOM BOJOpOJIa HAXOJUTCS B OCHOBHOM COCTOSIHMU. Kakol MJIMHBI

113 BOJIHBI M3JTy4EHUE MOXKET UCIYCTUTh JaHHbIA atrom? OOocHyiite Bam | OIIK-1.V.1
OTBET, UCMOJIb3Ys MOCTYNAThl bopa.

114 B gem coctout runotesa ne bporisns? OIIK-1.3.1
OObsicHUTE, TpPH KaKUX YCIOBHUSIX MHUKPOYACTHUIBI TPOSIBISIOT

115 BOJHOBbIE cBo#cTBa. IlpuBegure mnpumepnl, mnoaTBepxkaatomue | OITK-1.3.1

BOJHOBBIE CBOMCTBA qaCTHIIl.




116

byner nm mposIBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MY TIPH
NOMAJJaHuU B BOpOTa IIMPUHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIHH?

OIIK-1.3.1

118

B uem oTiamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

119

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

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

V.

OIIK-1.V.1

120

Kakum o00pazom »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOpPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.V.1

121

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

OIIK-1.V.1

122

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

OIIK-1.V.1

123

OueHute 1O TOPSAAKY BEIWYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DHEpPrusi KOTOPOrO XapaKTEepPU3yeTCs pa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

124

MukpouacTuua 3amnepra B O4HOMEPHON NOTEHIUAIBHON AME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
ygucioM n = 1. Ilokaxure, KaKk ONpENeNUTbh KOOpAWHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKpPOYACTHUIly MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

125

KakuM MokeT OBITh CHUH YacTHI, KOTOPHIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TAKUX YACTHII.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHMU.

OIIK-1.Y.1

128

[Ipennoxute  TeopeTndeckoe  OOOCHOBAHHWE, KaK  H3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasia, €clii B HEro BHEAPHUTH
HeOOoJIbIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-1.B.1

129

OnuimyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEpPrusi OCHOBHOTO
coctosiaust E| = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUs Ey = -5
9B, sHeprus metactabmibHOro coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJIHBI, HA KOTOPOW MPOMCXOIUT padoduee N3IydcHHeE.

OIIK-1.V.1

131

Uemy paBHa MoOJsipHAs TEIUIOEMKOCTh TBEPAOTO TeJa, COIJIaCHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBasi TeOpI/IH TCIIJIOCMKOCTHU TBep,Z[OI‘O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

OIIK-1.V.1

133

Kakass wacrtuma HasbBaercst ¢oHoHOM? KakuM  KBaHTOBBIM

pacnpeeieHieM ONUChIBalOTC (YOHOHBI?

OIIK-1.3.1

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

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

Ne i/t

[Tepedyens BonpocoB (3amav) 1yt 3adeta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO




[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenn TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

Ne i/t

[TpuMepHBIiA IEpeYeHb TeM 11 KYPCOBOTO MPOSKTUPOBAHUS/BHITTOTHEHHS
KYpCOBOI pabOThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bonpocel st mpoBeneHuss NPOMEXYTOYHOM aTTecTallud B BUJE TECTUPOBAHUSA

npeCTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISt TECTOB

y Kon
No /it [IpumepHBIil TepeYeHb BOMPOCOB JIJIsl TECTOB
WHJUKaTOpa
Cemectp 1

Kakas Oynmer TpaekTtopwsi y YacTHIBI, JIBHXKYIICHCS pPaBHOMEPHO C
MOCTOSIHHBIM T10 BEJIMYUHE YCKOpeHueM?

1 1) [Tpsimas muHUA OIIK-1.V¥.1
2) Jlunus ¢ neperubom
3) ITapaGoina
4) OKpYKHOCTH
Onpenenure, Kakas U3 MPEICTABICHHBIX (PU3MYECKUX BETUYUH HMEET
eANMHUILY U3MEPEHUS], COBIAAAIOUTYIO C €AMHUICH N3MEPEHUS CUITBI?

2 1) Mmnynsc OIIK-1.3.1
2) Yckopenue
3) Bec
4) VYriosas ckopocTh
[Ipoananu3upyiiTe, KakoW OTBET SBISETCS MPAaBUIBHBIM Ha BOIPOC:
«Yemy paBHa cymMMa BHYTPEHHUX CWJI, JEHCTBYIOIIUX MEXIY TeJlaMU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

3 1) HV3mMeHeHUIo SHEPTHH CHCTEMBbI OIIK-1.Y.1
2) Hyumo
3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBbI
Uro npou3oia€T mociie abCOMOTHO HEYNPYToro yaapa 4acTUll MacCaMu
m = 4my u ¢ kuHeTnueckumu sHeprusimu T, = 6T,. YacTtuua ¢ maccoit
m; JIBUrajach BIPABO, a YaCTUIAa C MAaccoll m, HABCTPEUy YaCTHULE C
Maccou m;.

4 OIIK-1.B.1
1) YacTtuiel OyayT ABUTATHCS BIIPABO
2) Equnas yacTuua 0yaeT ABUraThCsl BJIEBO
3) YacTuisl OyayT OKOUTCS
4) Yactuiipl OynyT NBUTATHCS B IPOTHUBOIOIOXKHBIC CTOPOHBI
Uro mpou3oHIET C MOMEHTOM HWHEPLUHMH CBHHIIOBOTO LMJIMHApA
OTHOCUTEJIBHO OCH, COBHNAJAIOLIEH C €ro TIeOMETPUYECKON OCBhIO

5 CUMMETPHH, €CIIU UUIUHJIP CIUTIOIIUTh B TUCK? OIIK-1.B.1
1) He uzmenurcs




2) YBeauuurcs
3) Coxpanurcs
4) CtaHeT paBHBIM HYJIIO

VYKaxkuTe BEpHYH 3allUCh YpaBHEHUs JAUHAMUKHM BpalaTeILHOIO
JBIKEHHUS.

1) M=J*o

2) e=M/J

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

OIIK-1.3.1

VYkaxure, 4eMy paBeH MOMEHT MHEpIMH TOHKOTo 00pydya Maccoil m u
paauycar.

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

4 J= m*r

OIIK-1.3.1

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

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CyumecTBOBaHMe HHEPUHAJIbHBIX CHCTEM O0TCYETA

3) @axT cymecTBOBaHUS HEMHEPIUATBHBIX CHCTEM OTCUETA

4) @akT cyliecTBOBAaHUS NMPUHIIUIA OTHOCUTEIbHOCTHU ["anunes

OIIK-1.3.1

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*wm’
4) wm/c?

OIIK-1.3.1

10

PaccunraiiTe BenIMYMHY MOJIYJsl MaKCHUMaldbHOM BEJIMYUHBI YCKOPEHUS
TOYKHU, ABUKEHUE KOTOPOH OINUCHIBAETCS YypaBHEHUEM Xx = 3cos(2f—
n/4) cm

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

OIIK-1.V.1

11

BriGepute dopmyny, ompeaensionyro BeIMUYMHY (Pa3oBOH CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

Paccuuraiite, ueMy paBHa paboTa KOHCEPBATHBHOM CHJIBI TIO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,2,3 u 1).

1) 3aBucut OT yOBUIM MOTEHIIMAIEHON YHEPTUU
2) IlponopuuoHanbHa IpUPALICHUIO KHHETUYECKON SHEPTUU

OIIK-1.3.1




3) PaBna ny.0
4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

13

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

1) MowmeHT cutbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuaa

OIIK-1.3.1

14

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

1) PaBHOMEpHBIM KPHUBOJUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpalleHUEM

OIIK-1.3.1

15

BriGepure npaBuibHbI 0TBeT. Kak M3MeHseTCs MOAYNb CKOPOCTH IPH
NPSMOJINHEHHOM JBM)KEHMM, €CJIM 3aBHUCUMOCTh IPOIIEHHOIO TEJIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 172

1) YOsiBacT

2) IIpoxomuT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-1.V.1

16

Kak BpIuncCiIsIeTCI MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*F/3
2) J=m*P/12
3) J=2*m**/5
4) J= m*¥

OIIK-1.3.1

17

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

1) Ja=Ju
2) Jn>Jn
3) Jn>2*Jn
4) Jn>Juw2

OIIK-1.V.1

18

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

1
2)3
3) 4
45

OIIK-1.V.1

19

Kakoii yuéHslil co3zfan crenuanbHylo Teoputo oTHocuTensHocTH (CTO)?

1) Tanuneit
2) DiHITEeHH
3) Jlopeni

OIIK-1.3.1




4) bop

Bri6epute ypaBHeHHE, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.

1) x=0,1tg(2t2+n/6)

2012y x=0,1cos2t+n/6) OIK-1.3.1
3) x =5ctg(8t2+m/2)
4) x =0,05arctg(2t0,5)
IIpoananusupyire, NpU KaKOM YCIOBMM B CHCTEME, COBEPIIAIOLICH
BBIHY)KJICHHBIC KojeOaHus, Oyaer HaOmomatbess pe3oHaHce (wp —
COOCTBEHHAs YacTOTa, () — YACTOTA BBIHYKJIAIOIIEH CHIIBI)?

21 1) o> o0 OIIK-1.3.1
2) ®> 0
3) o=l
4) o <<nl
Bri6epuTe, kakas (usnueckasi BeIM4MHa U3MEHSIETCS 0] BO3/AeHCTBUEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HberoToHa?

22 1) MonspHuas macca OIIK-1.3.1
2) Ckopocthb
3) Macca
4) MomeHT uHepIu
BriGepute, B Kakoil cucTeMe TeJ MOJHBI MOMEHT MMITYJIbCa OCTACTCS
MMOCTOSIHHBIM.

23 1) 3amkHnyToit OIIK-1.3.1
2) HesamknyToM, rjje cyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYIIIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA
4) HeszamknyTOMH
VYkaxute, paboTa Kakoil M3 MEpEUYMCICHHBIX CHUJ paBHA HYJIIO MpH
3aMKHYTOM TPA€KTOPUU ABUKEHUS TeTa.

24 | 1) Bs3koro TpeHus OIIK-1.3.1
2) Cunbl TpeHUs KaUyeHUs
3) Tsarorenus
4) Cwuibl TpeHUSI CKOJIbKCHUS
Uemy paBHA BEIMYMHA YCKOPEHHS CBOOOTHOTO TAJCHHUS g HA BBICOTE
HaJl TOBEPXHOCThIO 3eMJIM, paBHOW paguycy 3emun? Benuuuny g
BOIIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

25 1) 3.94 m/c? OIIK-1.VY.1
2) 9.88 m/c’
3) 2.45 m/c’
4) 19.62 m/c?
[Ipoananusupyiire, Kak W3MEHUTCS Mepuo/I KoJieOaHui
MaTeMaTUYECKOr0 MAasiTHUKA, €CJM JUIMHY €ro MojABeca YBEJIUYUTh B 9

»6 | P33 aMaccy rpysa — yBenanquTh B 4 paza? OMK-1.Y 1

1) ¥YBequuurcs B 3 pa3a
2) VYBenuuutcs B 4 pasza




3) VYwmenwpmutcs B 2 pasza
4) VYwmenpmurcs B 4 pa3za

YUrto npom3ouIET cO CpenHEH JHEpPrueil IOCTYNATEIbHOIO IBHKCHUS
OJTHOW MOJIEKYJIBI Ta3a, ecii 00beM HEKOTOPOW MaccChl MIEAILHOIO Tasa
n300apHUYECKH YMEHBIIWICS B 2 paza?

27 OIIK-1.B.1
1) YBenuuurcs B 5 paza
2) YmenbmuTes B 5 pasza
3) YBenuuurcs B 3 pasza
4) YMeHbmMTCH B 2 pa3a
OnenuTe, Kakoi raz Harpeercsi OoJbIlle B CIEAYIOIIEH CUTyalluu: /B
pasMYHBIX MICAIBHBIX Tra3a — OJHOATOMHBIM M JBYXaTOMHBIM —
HAXOJAATCS TPU OJMHAKOBOH TeMIlepaType M 3aHMMAIOT OJUHAKOBBIH
o0beM. ["a3pl CoKUMAOTCSl aaquadaTHYECKH JI0 YMEHBIIEHUs o0bemMa B 2
28 | PoE OINK-1.B.1
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHOATOMHBIN HarpeJcs 00JbIle
3) JIByxaTOMHBII Harpesncs: 6oJbIie
4) I"a3pl BOOOIIIE HE HATPEIINCH
Cewmectp 2
YkaxxuTe sIBICHHUE, KOTOPOe UMeHyeTcsl nHTepdepeHieit BoaH?
1) OrubaHue BOJHAMH MPENATCTBHUIMA
79 2) HauoxeHue Ipyr Ha JApyra BOJIH, MAYIIUX OT KOTIepPeHTHBIX OIK-13.1
HCTOYHHKOB
3) OTkiOHEHHE  BOJH  OT  [EPBOHAYAJIBHOIO  HAIpPaBJICHUS
pacnpoCcTpaHEHUs IpU NEPEXO0JIE U3 OJHOM CPENIbI B IPYTYIO
4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI
[Tpoananusupyiite, KaKUM JOJDKEH OBITH YroJl MaJeHHs CBETOBOIO JIy4a,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.
30 | 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OreHuTe 3MEKTPOEMKOCTh IUIOCKOTO BO3IYLIHOI'O KOHJEHCATOpa, €Ciu
paccTosiHHe MEXAYy ero oOKJIagKkaMH YBEIWYUTh B 9 pa3, a o0iacTb
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUUTUPOBAHHON BOOM (€ = 81)?
31 1) Ywmenbuutcs B 4 pa3 OIIK-1.B.1
2) VYBenuuurcs B 4 pasza
3) YBeauuurcs B 9 pa3
4) VBenuuurtcs B 12 pa3
Ha3zoBure BemecTBa, KOTOPbIE MPU OOBIYHBIX YCIOBUSX NMPAKTUUECKH HE
IIPOBOJSAT JEKTPUUECKUIN TOK?
32 OIIK-1.3.1

1) IIpoBonHuKH
2) IlomynmpoBogHUKH
3) Ilnatuna




4) JIU3JIeKTPUKH

Kak HaIpaBJICHBI CHJIOBBIE JMHUAN HaNPsSHKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJS, CO3JAaHHOTO TOYEYHBIM OTPHIATEIbHBIM
3apsgom?

33 OIIK-1.3.1
1) 3akpyuyuBaroTCs BOKpPYT 3apsaa
2) K3apsany
3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTPEIIKE
4) 3akpyduBarOTCsl BOKPYT 3apsiia POTUB YaCOBOM CTPEIKU
B kakux emunumax B cucteme CH wusmepsercs mnoTeHIUaN
AIEKTPUUECKOTO 10JIsA?
34 [ 1) Am OIIK-1.3.1
2) B/™m
3) B
4) A*m
MoskeT 1M 4acThlla UMETh 3apsj, BeJIMYMHa KoTtoporo B 1.5 pasa
00JIbI1IE IIEMEHTAapPHOT O 3apsiaa?
35 | 1) Moxer OIIK-1.3.1
2) Hert, He MoxKeT
3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MokeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN
UeMy paBeH MOTEHIMAI IEKTPUUECKOTO Mo ?
1) IloTeHnumanbHOM PHEPTrUU €IUHUYHOTO MOJOKUTEIBLHOTO 3apsiaa Wil
OTHOILIEHUIO MOTEHIUAILHOMN SHEPTUU K 3apsy
2) Paoore chiI noJisl mno nepeMenieHuI0 eTHHUYIHOI'0
36 MOJIOKUTEJBHOI0  3apsiia W3 JAaHHOW TOYKH MOJs B OIIK-1.3.1
0eCKOHEYHOCTh
3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY TOJIS
4) KuHeTnueckol Hepruu MPOOHOr0 TOYEYHOTO EUHUYHOTO 3apsia B
AHHOW TOYKE IOJIA
Hanummre popmyny 3akona Oma B muddepennmansaoi popme:
1) R=U/
37 2) R=Q/PAt OIIK-1.3.1
3) j=c¢'E
4) R=P/l
OueHuTe ONTUYECKYIO MJIUHY MyTH L W3 OAHON TOYKK B APYrylO, €CIHU
paccTositHue MeXAy ABYMs TOYKAMH IPO3pAaYHOU JUIIEKTPUYECKON
cpeasl S = 4 M. [lokazarens npenomiieHus: cpeanl n = 1.5. Onruyeckas
JUIMHA yTH L M3 OIHOM TOYKH B APYT'yIO COCTABUT. ..
38 OIIK-1.B.1
I) 5m
2) 6m
3) Twm
4) 11m
39 | Kak  mHaspiBaeTCs ~ BeNMYMHA  HampsbkeHHoctw  mons,  ecnum | OINK-1.3.1




HAMarHW4YeHHOCTh  ()eppoMarHeTuka oOpamaercs B HYJIb U
HaIps>KCHHOCTb I10JIs1 HarpaBJICHA MIPOTHUBOIIOJIOKHO I10JI10,
BbI3BaBIIEMYy HAMarHU4YUBaHUe?

1) I'mcrepesucom

2) KospuutusHoii cuioit
3) Ilonspusanueit

4) MarHuToABHXKYILIEN CUIIOMN

40

OrneHure, MO KaKOW TPAEeKTOPUHM OYJET ABUTATHCS B MAarHUTHOM IIOJIE
YacTHUIa, JETAWAsA C MOCTOSIHHONM CKOPOCTBIO BIIOJIb JIMHWM MarHUTHOMN
WHIYKIUH.

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

OIIK-1.V.1

41

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

42

YcTaHOBUTE COOTBETCTBUE MEXKAY MaTEpPUAJIOM IIPOBOJHUKA M €r0
ANEKTPONPOBOIHOCTBIO:

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

B) JIM9IIeKTPUK 3) 10* - 10°

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

OIIK-1.3.1

43

OHGHI/ITC, KaK COOTHOCATCA YTJIbI HAJACHUA O U OTpa’KEHUA (p CBETA.

I) a>>¢
2) a>¢
3) a=¢
4) a<o

OIIK-1.3.1

44

[Tpoananu3upyiite, yemy paBeH aOCOIOTHBIN IMOKA3aTENb MPEIOMICHHS
Cpeabl C JIUAJIEKTPUYECKOW MPOHUIIAEMOCThIO € = 16 W MarHUTHOM
IIPOHUIIAEMOCTBIO U = 17

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

4) 1/16

OIIK-1.V.1

45

IL]IH O6’b$ICHeHI/ISI KaKoOIro sABJICHUA MOXET 6I:ITI> HCIIOJIb30BAH MPUHIUIL
I'toiirenca-®penens?

1) KorepeHTtHOCTB
2) HMudpakuus

OIIK-1.3.1




3) Ilonspusauus
4) KoprnyckyaspHO-BOJIHOBOH yalnu3M

[Ipoananu3upyiite, = 4yeMy paBeH  TE€pUOJ  pEUIEeTKH,  KOrja
mudpakuuoHHas pemerka coaep>xut 200 mTpUxoB Ha MUIUTUMETP.

46 | 1) 100 mxm OIIK-1.V.1
2) 500 mxm
3) 200 mxMm
4) 5 MM
[Ipoananm3upyiiTe MHTEHCUBHOCTh CBETAa TMpU  HHTEPpPEpeHIINH
OJIMHAKOBBIX BOJIH C MHTEHCHUBHOCTHIO | OT KOTEpEHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*t*N (N =0, 1, 2, ...).
47 1) 4*1 OIIK-1.V.1
2) 3*1
3) 1
4) 0
Haitnute  npaBunbHOE€ — Ha3BaHWE IS BEKTOPHOM  CHJIOBOM
XapaKTePUCTHUKHU IIEKTPOCTATHIECKOTO TOJIS.
48 1) Ilorenmuman OIIK-1.3.1
2) HanpsizKeHHOCTb
3) Hunyxnus
4) 3apsn
OneHurte, Kak 3aBUCHUT JJIEKTpUYECKas MPOBOAUMOCTh MPOBOJAHHKA OT
MPIIIOKEHHOHM K HEMY pa3HOCTH TOTEHITUAIOB.
49 | 1) IIpsmo mponmopiHOHATBLHO OIIK-1.V.1
2) IlpomoprimoHaIbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy
4) He 3aBucuT
OneHure, Kak U3MEHUTCS CHJIa AJIEKTPOCTATHYECKOTO B3aUMOJICHCTBUS
IBYX TOUYEYHBIX 3apsA0OB, €CIM OJUH U3 HUX YMEHbUIUTH B 4 pasa, a
paccTosiHuEe MEXy HUMHU YMEHBIINTD B 2 pa3a’?
50 1) Ymenbmutcs B 8 pa3 OIIK-1.B.1
2) YwMenpmutcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He u3meHUTCA
UTo M3 MNEepeurcIeHHOTO SIBISIETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHHMA
MarHuTHOTO oJisA?
1) CuiioBble JIMHMHM MATHUTHOTO 1OJIS BCEIr/1a 3aMKHYThIe
2) MarHuTHblE CHUJIOBBIE JIMHHM HAUMWHAIOTCS HA MAarHUTHBIX H
o1 3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaax OIK-13.1
3) MarHuTHble CUJIOBBIE JIMHUM HA4YMHAIOTCS M 3aKaHYMBAIOTCA Ha
MarHUTHBIX 3apsaax
4) MarHuTHble CHUJIOBBbIE JIMHMM HAYMHAIOTCS W 3aKaHUMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
52 | Cpenaiite BBIBOJ, KakoW reoMeTpuueckoil ¢urypoir moxno omucath | OIIK-1.B.1




TPAEKTOPUIO JABMKEHMs 3apsDKEHHOW YacTHIbI, JBUTAIOLICHCS TIOA
HeKoTOpbIM yriaoM (0° < a < 90°) K TMHUSAM MarHUTHON MHIYKIUH.

1) OkpyXHOCTBH
2) IlapabGona
3) T'umepOGoina
4) Companab

OneHuTe cTeneHsb noysipu3anuu P cBera, eciu cBeT NpecTaBisieT co0on
CMECh €CTECTBEHHOTO CBETA C MJIOCKOMOJIAPU30BaHHBIM. IHTEHCUBHOCTD
MIOJISIPU30BAHHOTO CBETA B JIydye pPaBHA MHTEHCHUBHOCTU €CTECTBEHHOIO
CBETa.

53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccuuraiite nokasarenp NpeJOMIICHUS BEIIECTBA, €CIIM CKOPOCTh CBETA
IpU Mepexojie Jiyya U3 BO3JyXa B HEKOTOPOE BEIIECTBO yMEHBIIUIACH
Ha 20%.
54 ) 12 OIIK-1.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yrosm Mmexay ONTHYECKMMH OCSMH IOJIIpU3aTOopa W
aHanuzaropa. Ilpu mDpOXOXKAEHHM CKpEIIEHHBIX MoJspu3aropa U
aHaJIN3aTOPa NHTEHCUBHOCTH CBETAa YMEHBbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiiTe, KaKk U3MEHHUTCSI BEJIMYMHA MarHUTHOW MHAYKIWH Ha
OCH JUIMHHOTO COJIEHOMJA, €CJIM TOK B HEM YyBEIMYUTh B 4 pasa, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTH B 2 pa3a.
36 1) YBeauuurcs B 2 pa3za OIK-1.¥.1
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
VYkaxuTe, KaKoe Telo SBISAETCs aOCOMIOTHO YEPHBIM TEJIOM.
1) Ilorsomiaer Bce majawiinee Ha HEro U3Jy4YeHue
>7 2) Ortpaxaert Bce nmajaroiiee Ha HETO U3ITyYCHHE OIK-1.3.1
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe
4) Wznywaer B BUIMMOM JIMAIa30HE
VY KaKkoro u3 Tea oTpaxkaTesbHas CIOCOOHOCTh OJIM3Ka K HYIIO?
58 OIIK-1.3.1

1) IIpo3paunoro




2) 3epKaJIbHOTO
3) MaroBoro
4) YepHoro

OHGHI/ITC, BO CKOJIBKO pa3 yBeJII/I‘-II/IJIaCI: BHGPFCTI/I‘IGCKa}I CBCTUMOCTH
a0COTIOTHO YepHOro Tena npu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000K.

59 1) B 72 pasa OIIK-1.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
BriGepure, kakast (hopmyia Haubosee TOYHO ONUCHIBAET CIIEKTPATIHHYIO
IJIOTHOCTD SHEPTeTUYECKON CBETUMOCTH aOCOIIOTHO YEPHOTO Tesa?

60 | 1) ®opmyna Oepmu-Jlupaka OIIK-1.3.1
2) ®opmyna boze-DiiHTeitHa
3) ®opmyaa [laanka
4) ®opmyna Panes-/xunca
Kakoe n3nydenue siBjisieTcsi paBHOBECHBIM?

61 1) Anbda-, 6era-, raMMa-U3ITydEHUS OIMK-13.1
2) TenjioBoe U3JIy4eHne o
3) JlazepHoe uznydeHnne B BUAUMOM U HHPPAKPACHOM JHAIa3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE
VKaxure 3aKOH, KOTOpPBIA OMNpENeseT IMOJ0KEHUE MaKCUMyMa
W3ITy4aTeNIbHONH CIIOCOOHOCTH aOCONIOTHO YEPHOTO TMPH  3aIaHHOU
aOCOJTIOTHOM TeMIlepaType.

62 1) 3akon Credana-bonpimana OTK-1.3.1
2) IlepBbliii 3ak0oH Buna
3) 3akon Kupxroda
4) 3akon Mamtoca
VYkaxure GopmyIly, ONpeAesSIOIIyI0 SHEPTHI0 CBETOBOIO KBAaHTA!
1) E=(m*c?)2

63 2) E=h*c OIIK-1.3.1
3) E=h*\A
4) E=h*v=h*\/c
[Ipoananu3upyiite, Kak HW3MEHSETCA CHJIa TOKAa HACBILEHUS NIPHU
dboTodddexkTe B ciaydyae YMEHBIICHHS CBETOBOTO ITOTOKA IaJAOIIETO
CBETa NOCTOSIHHOM JUIMHBI BOJIHBI.

64 OIIK-1.V.1
1) YMenbmaercs
2) CHauana yMEHBIIIAeTCs, 3aTEM YBEININBACTCS
3) CuHauana yBeIMYUBAETCS, 3aTEM YMEHBIIAETCS
4) CHauayia 0CTaeTcs MOCTOSIHHOM, a 3aTeM YMEHbIIIACTCS
IIpoananu3upyire, YTO MNPOU3OHMIAET C KHUHETHUYECKOW JDHEpPrueu
(OTORNEKTPOHOB, €CIM, HE MEHssl YacTOThl MAaJaloulero CBeTa,

65 | yBeIMYMUTH €r0 MHTEHCUBHOCTH B 2 pa3a? OIIK-1.V.1

1) YMeHnbmmtes B 2 pasza




2) VYBenuuutcs B 4 paza
3) He usmenurcst
4) Venuuutcs B 2 paza

OneHuTe BeNMUMHY KpacHOW TpaHuubl (orodddekra (B repmax) s
KaToJ1a, M3rOTOBJICHHOTO U3 BOJb(pama ToJuHou 2 MM. KaTo mokpeIT
cimoeM okcuaa Oapusi. PaGora BBIXOJA SJICKTPOHOB C MOBEPXHOCTH
katona paBHa 2 3B. [locrosauas [Inmanka — h = 6.6%107 Jx*c. 3apsin
snektpona —e = 1.6*10™"° K.

66 OIIK-1.B.1
1) 3.2%10" I'n
2) 4.8%10"° 'y
3) 4.8*%10" I'y
4)4.8%10" I'y
Kakum oOpa3oM 3aBHCHT paboTa BBIXOAA AJIEKTPOHA C IOBEPXHOCTH
KaTo/a 13 KaJIMUs OT YaCTOTHI MaJJaloIIero ceera’?
67 1) IIpsMo mponmoOpLUHOHATBEHO YaCTOTE OIIK-1.3.1
2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI
4) He 3aBHCHUT OT 4aCTOTBI
[Ipoanamm3upyiite, Oymer nu HaOmomaThess (orodddexr, ecnu
IUIACTUHKY M3 JIaHTaHa o0Jy4aTh CBETOM C JUTMHOM BosHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®orosddexr Bo3MOKEH, €M KaToa HArpeTh 10 TemmnepaTypsl 347
68 K OIIK-1.V.1
2) He Oyner
3) dororddexkt BO3MONKEH, €CIH JAOMOTHUTEIBHO TPUIIOKHUTHh K
IUIACTUHKE YCKOPSIIONIYI0O PAa3HOCTh MOTEHLHMATIOB BEITUYMHON HE
MeHee 1 B
4) ®otod(deKT BO3MOKEH C BEpOSITHOCTHIO p = 0.5
OneHuTe, OT KaKWX BEIMYUH 3aBHCUT CHJIa CBETOBOTO MJABICHHS C
KBAHTOBOW TOYKH 3PECHHUS:
A) Yucna (oTOHOB B CBETOBOM ITyUKE;
b) Duepruu dotona;
B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.
69 OIIK-1.V.1
Ortser:
1)A,B
2)A,b,B
3)b,B
4)A, b
[IpoananusupyiiTe, B Kakux 00JacTIX CHEKTpa 3JIEKTPOMAarHUTHBIX BOJH
BO3MOKHO Habmronenue 3¢dexra Komnrona.
70 1) BuauMmerii qrana3zon OIIK-1.V.1
2) Pagmonuama3on
3) TeparepuoBblil 1uanazox
4) PeHTreHOBCKHI 1Mana30H U raMMa-u3Jiy4yeHue
71 Crenaiite BBIBOJ O BEIMYMHE MHUHHUMAJIBHOTO OOPAaTHOTO HANPSKEHHS, OTK-1B.1

IpU KOTOPOM TOJHOCTBIO TpeKpamaercss (OTOTOK. YCIIOBHE: SHEPTHsI




¢botoHoB paBHa 6.5 3B, a (orTokaTon WMrOTOBIICGH W3 JIUTUSA, padoTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)25B

72

Ouenure, BO CKOJIBKO pa3  JaBJiEHHE  CBETa, MAJAIOIIEro
MEPIEeHIUKYIAPHO HJEaTbHO 3€pKaJbHOM MMOBEPXHOCTH, OOJbIIE
JABJICHUSl CBETa, MAaJAIOIIEer0 MEPHEHAUKYISIPHO HACAIbHO YepHOU
MTOBEPXHOCTH.

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

OIIK-1.B.1

73

Kakum 06pazom umnyinsc (oTOHA CBSA3aH C IJTMHOW BOJIHBI?

1) Mmnynsc npsMo NponopLuoHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI

4) HWmnynsc npsMO IPONOPLUOHAIEH KOPHIO KBAaJAPATHOMY OT JJIMHBI
BOJIHBI

OIIK-1.3.1

74

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

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

OIIK-1.3.1

75

[Ipoananu3upyiiTe, = Kakoe W3  MNPUBEACHHBIX  BBICKA3bIBAHMI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) UIHTEHCMBHOCTh CBeTa He 3aBHCHT OT IUIOTHOCTH TMOTOKA
¢oToHOB M MX IHEPTUMN

2) CBeT MOXKET U3Iy4yaTbCsl U PACIPOCTPAHSITHCS TONBKO OTAEIBHBIMU
MOPILUSMHU — KBAaHTAMH

3) KaxaoMy u3 KBaHTOBBIX COCTOSTHUH, B KOTOPOM HaxXOJUTCSI aTOMHas
CUCTEMA, COOTBETCTBYET ONPEEIICHHBIN YPOBEHb SHEPIUU

4) Inst yacTUlbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJIMHATHI U UMITYJIbC

OIIK-1.V.1

76

VYKaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryiara bopa.

1) YrTBepxaeHue 0 CymecTBOBAHMHM CTAMOHAPHBIX COCTOSIHUIA, B
KOTOPBIX aTOM He M3JIy4aeT U He MOIJIOIAaeT JHePIruu

2) Pa3HOCTBH 3Hepruil IByX CTAllMOHAPHBIX COCTOSHHI paBHA SHEPTHH
M3ITy4aeMOT0 WJIH MOIJIONIAeMOr0 KBaHTa CBETa

3) B arome 351eKTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM

4) ATOM COCTOMT U3 TOJOXHUTEIBHO 3apsHKEHHOTO  sAlpa W
OTPHUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1

77

Bribepute, kakoe M3 MPUBEIECHHBIX HHKE BBICKA3bIBAHUN MPABUIBHO

OIIK-1.3.1




OINUCBHIBAET CIIOCOOHOCTh AaTOMOB K M3JIyYEHUIO M IOTJIOUICHUIO
SHEPTUM: «ATOMBI MOTYT ...»

1) Hornomarys W M3Jy4aTh JHMIIb HEKOTOPBIH IMCKPeTHbIN Halop
3HAYeHUH IJHePruu

2) Uznyyatsb u nmoraomars 00y MOPLUHUIO SHEPTUU

3) UznyuyaTs 1100 AUCKPETHBIN HA0Op 3HAYECHU SHEPTHH, JTHOO JTH00YI0
MOPLIUIO SHEPTUHU

4) Uznyudath a100yI0 MOPIMIO SHEPTHH, a MOTJIONIATh JIUIIh HEKOTOPBIHA
JMCKPETHBIN HA0Op 3HAYCHUN YHEPTUU

Vkaxure, K KaKOMy IHANa30HY M3JIYy4YEHUSI OTHOCITCA MEPEXOIbl W3
cepuu banbmepa B atTome BOAOpOAA.

78 1) TemnoBoe U3Ny4eHHE OIIK-1.3.1
2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma u3ayueHue
4) Buaumpblii cBeT
[Mpoananm3upyiiTe, Kak W3MEHUJIACh HJHEPrUs aToMa BOJIOPOAA TpH
H3ITy4eHIH UM (QOTOHA ¢ JUIMHOM BOJHEL A = 4.86-107 M.
79 1) VYBenuuunace Ha 4.86 3B OIIK-1.V.1
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VYpennumnach Ha 9.72 5B
OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKIIEHHOTO COCTOSTHUS (B
5B). [laHo: 37€KTpOH B aTOME Tepemien U3 BO30YKICHHOTO COCTOSIHHS B
OCHOBHOE, U TIPU JAHHOM TIepeXoJie MPOM3OIIO0 M3NydeHne (GoToHa ¢
JUIMHOM BOJIHEI 650 HM.
80 OIIK-1.B.1
1) 0,4-B
2) 1,95B
3) 1,25B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YAETCA runortes3a ae bpoins:
1) JIro0ble MUKPOYACTHIILI HAPSIAY € KOPNYCKYJISAPHBIMH 00J1a1a10T
BOJIHOBBIMH CBOiicTBAMH
2) AToM He MOXET cofiepKaTh 00siee IBYX 3JIEKTPOHOB, HAXOSAIINXCS B
81 OJIMHAKOBBIX CTAIlMOHAPHBIX COCTOSHMSX, ompenensembix Habopom | OIIK-1.3.1
YeThIpeX KBAaHTOBBIX YHCEI
3) ONIHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOYHOCTBIO 3a/aTh
KOOpPAMHATHI M UMITYJIbC MUKPOUACTHUIIBI
4) OHeprusi HCIYCKaeTcsl W TOMVIOIIAETCS HE HENpPEpBhIBHO, a
OTJIeIbHBIMU KBAHTAMU
BeiGepure yTBepxkaeHue, HauOojiee MPAaBUIBHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 | 1) MukpouyacTuibl MOTYT NPOSIBJASTH BOJTHOBBIE CBOIiCTBa OIIK-1.3.1

2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY kaxxaoi 4yacTULIBI CYIIECTBYET AHTUYACTHIIA
4) Slnpo aToMa COCTOUT M3 KBapKOB




Paccuuraiite nivHy BOJIHBI 1€ Bpoilis 1u1st 37eKTpoHa, ABUKYIIETOCS CO
31

ckopocthio 3.6 kM/c. Macca snektpona m, = 9,1%107 kr, 3apsn

nexTpoHa qe = —1,6%107" Ku.

&3 1) 1.6 MM OIIK-1.Y.1
2) 2.6m
3) 201 um
4) 3.6 MKkM
VKaxure KOJMYECTBO 3HAYEHUM, KOTOpbIE MOXET NpPHUHUMATh
MarHUTHOE KBAHTOBOE YMCIIO M MPU JaHHOM 3HAUYE€HHHM OpPOUTATBHOTO
KBAaHTOBOI'O uucina [?
84 H2r+1 OIIK-1.3.1
2)3l+1
3HIl-1;
4) 1
VYkaxure, 4To oNpeieNnseT II1aBHOE KBAHTOBOE YHCJIO M.
1) DHepreTuyeckue ypoBHHU 3JIEKTPOHA B aTOMe
85 | 2) BenrnuuHy MOMEHTa UMITYJIbCA HJIEKTPOHA B aTOME OIIK-1.3.1
3) Ilpoeknuio OpOWTAIBHOIO MOMEHTa HWMITYJIbCa »JJEKTpOHA Ha
3aJJaHHOE HaIlpaBJICHHUE
4) BennunHy MOMEHTa UMIYJIbCA JIEKTPOHA B 3a/IaHHOM HalpaBJICHUH
VYKaxure, 4TO OINpeeNsieT MarHUTHOE KBAHTOBOE YMCIIO M.
1) OpOuTanbHbIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOMe
86 | 2) DHeprur CTalMOHAPHOTO COCTOSIHUS JJICKTPOHA B aTOME OIIK-1.3.1
3) BemmunHy MOMEHTa HMMIYJbCa JJEKTPOHA B  3aJaHHOM
HaIlpaBJICHUHU
4) DHepreTUuecKUe YpOBHH JIEKTPOHA B aTOME
B uecTb koro Ha3BaH 3QPEKT paciIeIUIeHus] ypOBHEH dHEPruM atomMa BO
BHEILIHEM 3JIEKTPUUECKOM 10JjI€e?
87 | 1) DiinmTeitna u ne Xaaca OIIK-1.3.1
2) HlTrapka
3) OrruHrcraysesa
4) AaponoBa-boma
Kak Ha3plBalOT JIMHUM B CIEKTPE KOMOMHAI[MOHHOI'O pAacCesHus ¢
4aCcTOTaMH, MEHBIIIMMH YaCTOTHI TaJAl0IIEro cBeTa’?
88 1) OpanxeBbIMU CIIyTHUKaMHU OIIK-1.3.1
2) AHTHUCTOKCOBBIMHU CITyTHHKAMH
3) CTOKCOBBIMHM CIIYTHUKAMH
4) AHTaroHUCTUYECKUMU CITYTHUKAMU
[TosicauTe (hr3MUECKU CMBICIT BOJIHOBON (DYHKIIUH.
1) BonHoBas QpyHKIMS NPONOPLHUOHATIBHA SHEPTUU YaCTULBI
89 | 2) IlpousBeaeHue  BOJHOBOW  (YHKIIMH HAa  KOMILUIEKCHO- | OITK-1.3.1

cONnpsi’KeHHOe BbIPa’keHHe PABHO MJOTHOCTH BePOSITHOCTH
00HApYKEeHUS YACTUIIbI.
3) BonHoBas ¢yHKIHS OOpaTHO MPOMOPIMOHATILHA JJIMHE BOJIHBI JIE




bporna
4) BonHoBas (QyHKUUS TpEeACTaBIIET COOONH KMHEMAaTHYECKUU 3aKOH
JBMKEHUS] MUKPOUYACTHIIBI X=X (t) B HESIBHOU (popMme.

Bribepure BepHy0 (POpPMYTUPOBKY COOTHOIICHHS HEOIpPEIEICHHOCTEH
Ieiizenbepra:

90 |1 AE*At=h OINK-1.3.1
2) Az*At>h
3) Ap*Am>h
4) Ay*At=h
VYkaxure, KaKue 4acTULbI ABISIIOTCA (PEPMUOHAMMU.
1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.
ol 2) DAEeKTpUUYECKU HENTpaIbHbIE YACTULIBI. OIIK-1.3.1
3) Bce yacTHIBI € MOJYLEJIBIM CIIMHOM.
4) DnexTpUUyecKHU 3apsKEHHBIE YACTHUIIBI C LIEJIBIM CIIHHOM.
Kak Ha3bIBaeTCsl TBEpAOE TEJIO, Y KOTOPOI'O BAJIEHTHAS 30HA MOJHOCTHIO
3aIl0JIHEHA, 30HAa MPOBOJUMOCTH — IOJHOCTBIO CBOOOJHA, a IIMPHHA
3alpelIeHHON 30HBl BEJIMKA [0 CPaBHEHUIO C HSHEPrUE€il TEIIOBOIO
NBUKECHUA?
92 OIIK-1.3.1
1) IIpoBomHuk
2) Ju3J1eKTPUK
3) IlomynmpoBogHUK
4) IlpumMecHBIH NOITYIPOBOAHUK
Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?
*
93 3 'gic/cc OIIK-1.3.1
3) Dx/m
4) Jx/>B
Kakas BHecucTeMHas €AMHMIIA UCIOJB3YETCS JUIsl U3MEPEHUsl YHEPIUU
MHKpOYacTu?
94 | 1) oB OIlK-1.3.1
2) A
3) xKan
4) ospr
OneHure, Kakol CMBICI HMMEET COOTHOLIEHHE HEONPEEIEHHOCTEN
[eiizenOepra uis SHEpruM 4YacTUIBI U BPEMEHU NpeObIBaHHUS €€ B
COCTOSIHMM C TaHHOM HHEpruen?
95 1) Dueprus mpsMo MPONMOPIIMOHATIEHA BPEMEHU OIK-1B.1

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DHeprus u BpeMsi MOTYT OBITh U3MEPEHBI OAHOBPEMEHHO CO CKOJb
YIOJIHO BBICOKOM TOYHOCTBIO

4) Yem Ooable HeONMpeAeJeHHOCTh JHEPruM, TeM MeHbIIle
HeoIpeaeJIeHHOCTh BpeMeHH




B xome wW3MepeHHs C JIOCTaTOYHO BBICOKOH TOYHOCTBIO ObLIa
oTpesieNieHa X-COCTABIIAIOIIAs UMITYJIbca 3NIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CJIEAYET, PYKOBOJCTBYSCh COOTHOLIEHUSIMU HEOIPEIEICHHOCTEN
Ieiizendepra.

1) Bpemst u3HM M DHEpPrus DJEKTPOHA HMMEIOT CYLIECTBEHHYIO

96 OIIK-1.V.1
HEOIPEIEIIEHHOCTD
2) KoopamHara X J2JIEKTPOHA He MOKeT OBbITH oOmpeAesneHa C
BbICOKOI TOYHOCTBIO
3) Bce koopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC
4) y- U Z-COCTaBISIOIIME MMIYJbCa OJJIEKTPOHA HUMEIOT CTPOro
OTpeieIEHHOE 3HAYCHHE
Kak Ha3bpIBaeTCsl COCTOSIHME DJEKTPOHAa B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?
97 1) Bo30yxIeHHOE COCTOSIHHE OIIK-1.3.1
2) MeracTtabWIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE
4) BaneHTHOE COCTOsIHUE
B uem 3akmouaercst TyHHENbHBIN YD PexT?
1) B BomHOBOM  XapakTepe  JBMJKEHUS  MHUKpPOUYAaCTHIBl B
MePUOIUYECKOM MOTEHIIMANe
2) B KOpmycKyJIspHOM MOBEACHUHU 3JIEKTPOMArHUTHOTO U3ITy4EHUS MPU
98 MIPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OHK-1.3.1
3) B HaxoXIeHHH YacTULBI Cpa3y B HECKOJIBKHX TOYKAX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxokIaeHur MUKPOYACTHIBI Yepe3 NOTeHUHAIbHBIH 0apbep,
KOI'/Ia YJHEPIus YacTHLbI MeHbIlIe BBICOTHI 3TOr0 6apbepa
Kakue noaBmxHble 4aCTULIBI WIIM KBA3UYACTHUIbI SBIISIIOTCS HOCUTEIISIMU
3apsia B MOJIYNPOBOJIHUKAX ?
99 | 1) OmekrpoHsI OIIK-1.3.1
2) IIpoTtonsl
3) DJIeKTPOHBI U ABIPKH
4) Hownsr
B pesynbrare paguoakTUBHOIO pacmaja 3apsjl sjipa yBeIuuuics Ha +2e.
[Ipoananu3upyiTe CUTYaluIo U ONPEIEIUTE, KaKOro TUIIA MTPEeBpaLCHHE
IIPOM30LUIO B YKa3aHHOM CIIy4ae.
100 1) lisa p-pacnana OIIK-1.V.1
2) a-pacnaf
3) y-pacnang
4) K-3axBat
Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUN
Ilpouumaiime mexcm, @vlbepume NPABUNLHBILL OMEem U 3anuUUme
0] | apeymenmot, obocHogvlBaOUjUe 8bIOOP OMEema: OITK-1

YKa)KI/ITe, 4TO U3 NCPCUUCICHHOT'O0 HC ABJIACTCA CTPOTUM YCJIOBHUEM JIA
KOTCPCHTHOCTH CBETOBLIX BOJIH.




1) OnrHaKOBOCTH aMILITUTYT
2) IlocTosiHCTBO pa3HOCTH (a3
3) PaBeHCTBO JIJTMH BOJIH

4) PaBeHCTBO 4acTOT

OtBer: 1) OAUHAKOBOCTH AMILIMTY/, MOCKOJbKY JS YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHBI He00X0AMMbI PABEHCTBO AJMH BOJH
(a, c1e10BaTeJIbHO, H YACTOT) U MOCTOSTHCTBO Pa3HOCTH (ha3.

IIpouumaiime mekcm, 6vblbepume npagulbHLIE 6APUAHMbL OMEemd U
3anuwiume ap2ymenmul, 000CHO8bI8AIOWUE 8bIOOD OMeema.

Vkaxure, Kakue M3 NEPEUHCIICHHBIX HI)KEe HAOOPOB TPEX KBAHTOBBIX
YHCeNl B aTOME SABJIAIOTCS JOIYCTUMBIMU.

102 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
Otser: 1, 3 U 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHCJIO 7 HE MOXKET
HMeThb HyJIeBOe 3HAYeHHeE.
Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xaoscooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:
YcTaHOBUTE  COOTBETCTBHE  MEXKIY  XapakKTepoOM  JIBIDKCHHS H
JEHCTBYIOLIEH HA TEJIO CHIION.
103
JBuxenue Cuna
1) PaBHOMEpHOE TTPSAMOJIMHEITHOE A) LlenTpocTpeMuTenpHas
2) PaBHOyckopeHHOe npsimonuHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymto
OtBet: 1-B, 2-b, 3-A
Ilpouumatime mexcm u ycmaunogume nocied008amenbHOCmy. 3anumume
COOMBEeMCMBYIOWYI0 NOC1e008AMeENbHOCMb OVKE Clle6d HaNPaso:
Pacnionoxxure mepeunciaeHHbIC HUXKE Tea B TIOPSAIKE BO3PACTAHUS HX
MOMEHTa WHepuud. Macchl W XapaKTepHbIe pa3Mephl TEN CUYHTATh
OJIMHAKOBBIMH.
104
A) Hlap
b) Tonkoe komab110
B) Humunnp
Otser: ABb
Ilpoyumatime mexcm u 3anuwume pPa3eepHYmMulll  0OOCHOBAHHDIU
omeem.
OObsicHUTE, KaK M3MEHHUTCS CHJIa TOKAa 4Yepe3 MPOBOJHUK, €CIH TpHU
105 HEM3MEHHON pa3HOCTH IOTEHIIMAJIOB HAa €ro KOHIAX WU TOCTOSTHHOM

TOJIIUHC MPOBOAHHKA YBCIIMIUTDL €TO JIMHY.

Otger: Ilpm yBenuyeHMM AJIHMHBI NPOBOAHHUKA BO3pacTaeTr ero
CONPOTHBJICHHE, 3 C POCTOM CONPOTHBJECHHS, B COOTBETCTBHH C




| 3aoHoM OMa, yMeHbIIACTCSI CHJIA TOKA. |

Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BBHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
YyeThIpex NpeA0KeHHBIX M 000CHOBAHHEM BBIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIBHO
yKazaHa mudpa u NpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBETA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIIHU
MPAaBWJIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, HCIIOJIb3yEeMbIE MTPU BbIOOpE
orBetoB. [lonHOE coBmajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 6ayioB.

3) 3agaHue 3aKpbITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSAMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPHITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM MPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oaiiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJa€T C OTAJOHHBIM IO CcOAEpkKaHUIO M mTojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 0aynia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHBIN — 1 Gasut, eciau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONM (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Ta0mmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHUBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OpPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmameHTHpyHOIIMX MOPSAJOK U IHPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SCHOE H3NIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALMIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX Tpo0JeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mporecce JIeKIus BBIIOIHAET METOJO0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUIMHU. JIEKIusT pacKpbIBAaeT MOHATUHHBINA amnmapar
KOHKPETHOW o0siacTh 3HaHus, €€ MpoOjeMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YarOUMUCS JIEKIIMOHHOTO MaTepraa:




— nonyquHe COBpeMeHHI:IX, OCJIO0CTHBIX, B3aUMOCBSI3aHHBIX 3HaHPII>'I, ypOBCHB
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTCIBHOTO TBOp‘{eCKOFO MBIIJICHUSA.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSTEIHHOW pabOTHI;

— TIOJydeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM W TEXHHKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— Hay‘{I/ITLCSI METOANYCCKU 06paGaTBIBaTB MaTepI/IaJI (BLII[GJIHTB TJIaBHBIC MBICIIN U
IIOJIOXKCHU A, HpI/IXOIII/ITI: K KOHerTHBIM BbIBOJAaM, HOBTOpHTB nx B pa3JII/I‘-IHI>IX
(bopMyITUPOBKax);

— nonyquHe TOYHOI'O ITIOHMUMAaHHA BCEX HGO6XO,Z[I/IMI>IX TepMI/IHOB )41 HOHHTHﬁ.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAlIoOB U
UCIIOJIb30BaHWEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepraa:

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

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

[TpakTdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIui y4eOHOTO
mpoiiecca, 3aKJIF0OYarOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10J] PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUi C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIEroCs SBISETCS MPUBUTHE 00YJIAOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTHU M0 U3y4aeMOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUK TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMU;

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

TpeOoBaHUs K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIIACTCS MpemojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. Tembl MpakTHUeCKuX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPaMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOMpPOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATHNH TIPUBENCHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanmuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.U.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosukosa, B.K. Ilpununko, E.B.
PytekoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.



2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Kormukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / V.M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckas, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pytekos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTYeTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COMEP)KAaTh: TUTYJIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBAaHUM.

Ha mumynonom nucme NOIXKHBI OBITH yKa3aHbl: Ha3BaHUE NHUCLUUIUIMHBI, Ha3BaHUE
MPAaKTUYECKOH paboThl, GaMuwins W WHUIHAIB TpernoaaBarens, (GamMuius W HHULUATBI
CTYJE€HTa, HOMEp €ro yueOHOM! IPYIIIbI U J1aTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKATh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAaKTUYECKON pabOThI, paCUeTHO-aHATUTUYECKHUE MaTepUaJIbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600b1 10 IpoieIaHHOM paboTe JOHKHEI COJePKATh OCHOBHBIC PEe3yIbTATHI IO paboTe.

TpeGoBanus k 0hOPMIICHUIO OTYETA O MPAKTUYECKON paboTe

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

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NPHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu opmupoBaHNM CIHCKAa UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
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

11.3. Meronuueckue ykazaHMs JUIs OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHs 1a0OpaTOpHBIX paboT OOy4yaromMHCs [OJDKeH YIrIyOuTh H
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OO0YyYaromerocs.
BeinosnHnenune 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JTUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUE CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUIUHBL;

— 3aKpeIUvIeHHe, pa3BUTHE U JAETalM3alusl TEOPEeTHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U PUOOPAMH.

3ajaHue U TpeOGoBaHMs K IPOBEACHUIO J1a00PaTOPHBIX paboOT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiHe Pu3uKa JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio JadopaTopHbix paboT. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
MU3MEPEHU, U OJHO Ha 3auTy oTdyera. OTY4eT MMILETCS HEe BO BpeMs 3aHATHH, a JOMa WJIU B
oubnmoreke.




B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CTICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAaHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYAEHTY pa3pelaeTcs, JUllb MMOCie JOMYCKa, MOMy4YEeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSIUTHCS, YTO CTYACHT MOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

— Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IPOTOKOJAa HECKOJIBKUMH CTYAEHTaMU BMecTe He fomyckaercs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
M3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu AOMKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHNE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHHU U BO3MOXKHOCTHb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toi1 moanucu MpOTOKOJI CUYMUTAETCS HEAECUCTBUTENBbHBIM. [loanuch CcTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJECHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE 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 TOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
¥ Ha3BaHUE CIIEAYIoMIeH JJabopaTOpHOU PabOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOit padboTe

OT4eT AOKEH CoNlepKaTh CIENYIOIINEe Pa3aebl:

1. Iens paboTshl.

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

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucannie YCTAaHOBKH JOJKHO OBITH KpaTKUM. ClenyeT OorpaHuIuThCs QyHKIIMOHATBHOU
WIM DJEKTPUYECKO cxeMoil ycTaHoBKH. He Hy)XKHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee He0OXOIMMO OINMHUCATh HKCIIEPUMEHT M MEPEUUCTUTh U3MEPHUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIA U3MEPEHUI.

3. Paboune ¢popmysl.




PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, MO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCenyeMblX BenudyuH. CieBa B (opMyne JOKHO CTOSTh TO, YTO
CJIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJabTAaTOB U3MEPEHUI B 3TOM pa3zelie TOXE HE MPUBOJIATCS.

4. Pe3ynpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJKHBI OBITh
MPUBEJICHBI B 3TOM pa3JieJe.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KakI0M paboueit popmyne. He Hy)XHO NMPUBOAWTH BCEX BBIYUCIICHHM, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerto
OBLJIO Jierye HAaWTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBHIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuun
ABTOPBI TIOCTAPAIIUCH OCTABUTH JIMIIH CAMOE BA)KHOE IO ATOW TeMe M W3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B IMOOOM cCilydae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITe 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKU, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKOJNBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHM (ToapoOHee 00 ATOM MOMaeT
peub HUXKE).

8. OkoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene oryeTa HY)KHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HanyucaTh, KaKUe MOJTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

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

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

Ecnu B paboTe 3HaueHUs] OJHOW M TOM K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUUECKH, TO 3TU PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAHHOE
3aKII0YeHre 00 UX COBMAJICHUN WJIH HECOBIAICHHUU.



B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

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

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

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

Mertoanyeckie yKa3aHWs TI0 BBIMOJIHEHUIO JA0OpaTOPHBIX pa0OT TPHUBEICHBI B
CIEAYIOMMX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIC:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlaGopaTtopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. IIpununko, FO.H. Hapes, b.®. 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.
CIII'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'YAIL, 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.II1. 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. MeTonuueckne yka3zaHUs JJIsi 0OYJarONIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThbl.

B xone BbIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpENojaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTH.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUUN
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAaeT IIOJIYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUIINHE;

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



11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IICNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCIUIITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUN U CPOKU MOJBEJIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMOIHUTh BCE KOHTPOJBHBIC MEPONPUSTHUS,
IPEelyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBseT OauIbHbIC
OIICHKH, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJaroNIuXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3allluTa JIa0opaTOPHBIX pPadoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00OydaroUxcsi MOTYT ObITh: Oeceabl mpernoaaBaTens
U 00yd4aromnierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOJIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPHUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMCs
3aHATHI 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOYyYaromerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIerocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHUSI KOHTPOJBHBIX, Ta0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
VHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW MJis
IPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg epeHaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K JauddepeHIHalbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOX0IUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUIECKUX PaOOT, BHIMIOITHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHimoHHOro oOydeHusi ['VAII https://Ims.guap.ru He HMXe
OIICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, MpU
YCIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIILI€ «yIOBIETBOPUTEIHHO.

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

[IpomexyrouHass  aTTecTanus  OOYYaIOMIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB O00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
M3YYEHHUs BCEHW MUCHUIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh WX JUISI PEIICHHUS MPAKTUYECKUX 3a7ad. JK3aMeH, KaK MPaBHUJIO, MPOBOIUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAIMOHHOW OIEHKOW «OTJIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHOY.

B Teuenue cemectpa cryaeHty HeoOxoaumo caath He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOJIHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKACHUA TPOMEXKYTOUHOW aTTectaniid B (opme IK3aMeHa, HE MOXKET IMOJIY4YHUTh
aTTECTAIMOHHYIO OLIEHKY BHIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpoca WM TecTUpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K NMPOMEKYTOYHON aTTEeCTaIlMH SBIIETCS YCHEIIHOE MPOXO0KICHHE 00ydaromuMces
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMrUpOBaHHOCTH KOMIIETEHLIUN 00y4Yaroerocs:



OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTIO IMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIECTBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He copMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMS M HABBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IIPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMA M IIEpeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YyTOOBI IMEpe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe Ja0OpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJTOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllMH
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa3oBaTelIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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