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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TMporpamMmy CHEUMaJIMTeTa I10 HANpaBJICHUIO MNOArOTOBKM / crenuanbHocTd 13.05.02
«CriennanpHble AIEKTPOMEXAHUYECKHE CUCTEMBD) HANPABICHHOCTH «DJIEKTPOMEXaHUYECKUE
CHCTEMBI CIIeIMaIbHBIX YCTPOMCTB U u3Aenuit». Jucuumnmna peanuzyercs kadeapoit «Ne3».

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

OIIK-3 «CnocobeH MpUMEHSTh COOTBETCTBYIOUIMM (PU3MKO-MaTeMaTHUYECKUI ammapar,
METO/bl aHAJIN3a W MOJEIHMPOBAHUS, TEOPETUYECKOIO0 M HKCIEPUMEHTAIBbHOTO MCCIIEIOBAHUS
IpY PEUICHUH MPO(EeCCHOHANBHBIX 33124

OIIK-5 «CrocobeH uCrosib30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M AJIEKTPOTEXHUYCCKUX
MaTepHaJIOB B pacyeTax MapaMeTpoB M PEKUMOB OOBEKTOB MPOPECCHOHATBHON AEATEIbHOCTIY

Copep:xaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUU
y4eOHOTO0 Tpoliecca: JISKIIUHU, TPAaKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

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

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

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

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

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

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-3 Criocoben
IPUMEHSTh
P . OIIK-3.V.1 ymeer npuMeHsTh (PU3MKO-
COOTBETCTBYIOIUI .
Pu3HKO MaTeMaTHYeCKUH anmapar, METO/Ibl
. aHaIu3a ¥ MOJICIIMPOBAHUS,
MaTeMaTH4YeCKui

TEOPETHYECKOTO M IKCIIEPUMEHTATHLHOTO
HCCIIEIOBAHUS
OIIK-3.B.1 BnageeT HaBLEIKAMU

arnmapar, METO/IbI
Ob6memnpodeccnoHalbHbIE | aHATTU3A U

KOMITCTCHITHH MOJIETTMPOBAHHUS,
npUMEHEeHHs (PU3NKO-MaTEMaTHYeCKOTro
TEOPETUYECKOTO U
ammapara, METOJI0B aHaJIN3a U
9KCTIIEPUMEHTATBHOTO
MOJICJIUPOBAHMS, TEOPETUUECKOTO U
UCCIICIOBaHUS TIPU
CLICHI 9KCIIEPUMEHTAIBHOTO MCCICAOBAHNS TIPU
p pereHnn npohecCHOHAIBHBIX 3a/1a4
pohecCHOHATBLHBIX
3a1aq
OIIK-5 Cnocoben
UCTIOJIB30BATh
CBOMCTBA
KOHCT WOHHBIX
PYKII OIIK-5.3.1 3HaeT obnacTu NpUMEHEHNH,
AIIEKTPOTEXHUYECKUX

O6menpodeccrnoHaabHbIE MATEDHAIOR B CBOMCTBA, XapaKTEPUCTHUKN U METO/IbI
KOMIICTCHIINU P HCCIICAOBAHUS SJICKTPOTCXHUYCCKUX U

pacuerax
KOHCTPYKIIMOHHBIX MaT€pHaJIOB
napaMeTpoB U

pPEXUMOB 0OBEKTOB
npodeccuoHaIbHON
JESITEIIbHOCTH

2. Mecro pucuuniunsl B cTpykType Ol

JuctumniuuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
P U3YYEHHUH CIEAYIOIINX JUCLMILINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «Marematuka. Teopus BEpOATHOCTEN U MATEMaTUYECKast CTATUCTUKAY;

— «MaremaTtuka. MaTeMaTH4eCKHUil aHAIHU3».

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUE€HUE, TaK U UCTIONb3YIOTCS IPU U3yYEHUU APYTUX JTUCIUILINH!

— «ONEeKTPOTEXHUKAY;




— «TeopeTnueckasi MEXaHUKaY;
— «MarepuanoBeicHUE.

3. O0BeM u TPyIOEMKOCTh TACIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TON TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux 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 npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auver, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

*x

IIpuMeuaHue: kaHIUOATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl IUCHUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 3.

Ta6mmia 3 — Paznensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nensl, TEMBI TUCIIATLIMHEI (1ac) (C3) (qac) (qac) | (aac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaas puznka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Paznen 4. DnexktpudecTBo 11 7 8 11
Pasnen 5. Maruetusm 11 8 6 10
Pa3znen 6. Onruka 12 2 3 10
Uroro 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 sigpa 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETHLHOCTHIO.

4.2. ConepxkaHue pa3IesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3nesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepualibHOM Touku. [lyth wm
nepemenienre. Ckopocte u  yckopenue. HopmanbHoe u
KacarenpHOe yckopeHus. IlocTymaTenbHoe M BpalaTeNnbHOE
nBwkeHne. OCHOBHasi 3ajaya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3b JMHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpalaTeJIbHOM JIBUJKEHHH.

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

Mexannueckass pabota W MOIIHOCTb. KuHeTHueckas >HEprus.
3aMKHYTBIE U HE3aMKHYTbhIE cUcTeMbl. [loTeHIManbHAas SHEpTrUs
cucteMbl. CBsI3b MEXAY NOTEHIMAIBHOW 3HEPrueid M IMOJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeJIbHOTO
JBWKEHHsS  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaoUIerocs TBEpJOro Tea.

[Toctynatet crienaabHOU TEOpUH OTHOCUTEIBHOCTH.
JlopeH110BO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PEAATUBUCTCKON MexaHWKW. VIHTepBan, €ro MHBApUAHTHOCTb.
PenaruBucrckuii UMITYJIbC. OcHoBHOE ypaBHEHHE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPrus
penstTuBUCTCKOM 4acTtuubl. CBsizb Macchl W sHepruu. CBsi3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHIIBL.

Paznen 2. KoJsie0aHus 1 BOJIHEI.

I"apmonunyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MareMaTU4eCcKril MasTHUK, QU3NYECKUN MASTHUK, KOJICOaHUS
noa JaedcTtBueM ynpyro cuibl). CrokeHue KoJaeOaHwMi.
Huddepennmansnoe ypaBHeHue Konebanuil. CBOOOAHBIE,




3aryxatoiue koyebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX TPOIECCOB (TUIOCKUE M ChEepHuecKue
BOHBI). BosHOBOe ypaBHeHwe. [IpuHIUN Cymeprio3uIuy.
Oueprusi BoyiHbl. [loToKk 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOU
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaas pusnka.

TepmoauHamMuueckue CcoCcTOossHMSA M mpouecchl.  [loHsAtue
byHkuuu coctosiHus. BHyTpennssi sHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
HA4aJl0 TepMOAMHAMUKU. TemnepaTypa U BHYTPEHHs DHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 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  KHHETHYECKOW TEOPHMM  HICAIBHBIX  Ia30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBolcTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepno3uinum.
OnexkTpudeckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nonsa. Teopema O LUPKYJSALIMA BEKTOpAa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH ANIEKTPOCTATUYECKOTO OJIS.
HanpsokeHHOCT M MOTEHIUaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca [U1s 911€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

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

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

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlammaca. Ilone cosieHonma u TOpoHaa.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarsauTtHas MIPOHUIIAEMOCTb.
HanpspokeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKy, QeppoMarHeTHKd. TeopemMa O MUPKYIALUN
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3axkon ®apazes. [lpaBuno Jlenna. Camounnykuus. B3zanmuas




WUHAYKLHUS.
O6’beMHa$I IJIOTHOCTh JHCPIrUrM MArHvuTHOTO TIOJIA. Cucrema
ypaBHeHUM MakcBeiuia. MarepraibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX ~ BOJIH. Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTpPaXEHUS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknuonnas pemrerka. [Tomsipuzamnust cBeta. 3akoH
Maioca.

Pa3pen 7.

KBantoBas onruka.

TennmoBoe wu3nyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIydeHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBas ontuka. ®otoaddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Pazmen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
®dazoBas U IpynnoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BoxHoBas
GbyHKIMSI, €e 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 W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Ilrepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJMHAKOBBIX YACTHII.
[punnun [laynun. OObscHEHME TEPUOJUYECKOM CHUCTEMBI
snemeHToB /.M. MeHneneeBa. DHEpreTHUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCKou CBsI3H.

Pa3nen 9.

®Du3uKa AaTOMHOI0 AApPA.

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

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

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
aieMEeHTapHbIX yactull. KBapku.

4.3.

[IpakTrueckue (CeMHUHAPCKUE) 3aHATHS




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

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

W3 Hux No
No | TeMbl mpakKTUYECKHUX Popmbr TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeria
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SatATHH (dac) JINHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
TUHAMHUKa
MaTepUaJIbHOW TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAMUKa
a0COFOTHO TBEPIIOTO
Tena
3 | CneuuanbHas T€OpHst Pewrenue 3anau 3 1
OTHOCHUTEJIbHOCTH
4 Kunematuka u Pewenue 3anau 3 2
IUHAMHKA KOJeOaHUI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJIHOBBIX IIPOIIECCOB
6 MounekynsipHo- Pemenue 3anau 3 3
KHHETHYecKasi TEOpHsl
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MOTEHIIUAI
AIEKTPOCTATUYECKOTO
TIOJISt
8 JBmxenue Pemrenue 3agau 2 4
3apsKEHHBIX YacTHIL B
AIEKTPOCTATUYECKOM
noJie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AJIIEKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MarHUTHOTO TOJIA.
Cubl B MAarHUTHBIX
MOJISIX
12 3akoH Pemrenue 3agau 2 5
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MarHUTHBIX
TOJISAIX
13 Wutepdepenius. Pemenue 3anau 2 6
Judpakmus.
[Tonsapuzanus
Cemectp 3
14 | TemioBoe n3irydeHue. \ Pemenue 3anay | 2 7




dotorpdekr
15 | Dddexr Komnrona. Pemenue 3anau 3 7
CaoiicTBa ()OTOHOB
16 AToMm BoJopoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CooTHo1ieHue Pewenue 3anau 3 8
HEOIPEIETCHHOCTEN
Ieitzenbepra. BoHbl
ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[Ipenunrepa.
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3anau 3 9
Bcero 51
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh
N3 Hux Ne
No HauMeHoBaHHe 1aGopaTopHBIX paGoT TpynoeMKoCTb, | IPaKTUYECKOM | pa3aena
/11 (uac) MMOJATOTOBKH, | HUCIIWII
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 000POTHBIN MasTHUKH 3 2
5 OnpeneneHre CKOPOCTH 3BYyKa B BO3TyX€E 3 3
Cemectp 2
6 | OmnpenencHUEe TEKTPOSMKOCTH 4 4
KOHJIeHCAaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIH
9 Omnpenenenue yieiabHOro 3apsija 3JeKTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7
12 | Buemmnuit porosddexr 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
nmpoOery B BO3ayxe
Bcero 51




4.5. KypcoBoe npoeKkTUpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronxcs

Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

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

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

Bcero: 129 58 31 40

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEIILHON PabOThI 00YUAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl sl CaMOCTOSITENbHONW paboThl O0yJaroluxcs yKa3aHbl B

na. 7-11.

6. [lepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHUI MpHUBeeH B TabIuIe 8.
Ta6mmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

KomuectBo
SK3EMILISIPOB B
UI%E“;E% ec bubnuorpaduyeckas ccpuika 61/1?5;?;:“
HJIEKTPOHHBIX
IK3EMILTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

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

Uponos, U. E. Mexanuka. OCHOBHbIE
3aKkoHHI : yueOHoe nocobue / U. E. Mponos. -

15-e u3n. - Mockaa : JlabopaTopus 3HaHUi,
2021.-312c.

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

Hponos, U. E. BosHOBBIE IIPOLIECCHI.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.

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

Hponos, 1. E. ®duzuka makpocucTem.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.




E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanmii, 2020. — 210 c.

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

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

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

Uponos, U. E. KBantoBas dusuka.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabGopaTtopus 3nanuii, 2021. - 261 c.

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

Uponos, U. E. 3agaun mo obmeit pusuke :
yaeOHoe mocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
2021.-434c.

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

42380

Cagenbes, 1. B. Kypc o6meit ¢pusuku:
yueOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHKT-
[etepOypr: Jlans, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

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

23463

Cagenbes, U. B. Kypc o6meit ¢pusuku:
yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3g., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®dusuka TBepAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

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

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. II.
CtpenkoB. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 k. Knura 1:
Mexanuka: yueOHHK /17151 6akanaBpos / b. B.
bonpapes, H. I1. Kanamnukos, I'. I'.

Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353 c.

https://urait.ru/bcode/425490

Kypc o6meit ¢pusuku B 3 kH. Knura 2:
AIIEKTPOMArHeTU3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aisa 6akanaBpoB / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3aaTenbcTBoO
FOpaiit, 2019. - 441 c.

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

Kann, K. b. Kypc o6mieit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazonoB, A. b. fnepnas ¢usuka : yue6HOE
noco6wue 11st By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. u pom. - Mocksa : M3gaTenscTBo
FOpaiit, 2020. - 320 c.




https://urait.ru/bcode/454215 | Ca3zonoB, A. b. fnepHas ¢pusuka u
no3umetpus. COOpHUK 3a1ad : yueOHOe
noco6wue st By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u J101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH()OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN cetn « HTepHeT»

Ilepeuens AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

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

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3udecKkux Hayk», OU3NYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMuu HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPHITOES
o0Opa3oBaHHE»

https:/fizikaguap.ru/ Oo6pasoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAIT

8. IlepeueHb MH(YOPMAITIOHHBIX TEXHOJIOTUI
8.1. IlepeueHnp mpOrpaMMHOTO OOECIEUYEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIEYeH S TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUSI

Ne n/mt HaunmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUH 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a




CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILIECTBIICHUS

00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKOW Oa3bl

Howmep ayguropuu
(TIpu HEOOXOMMOCTH )

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

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

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

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

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

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

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

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

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

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

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

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




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

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

(000 «IIpothobpazosanuey r. Kazans)).

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

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

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

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

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.

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

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

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

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU

00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCoB K 3K3aMEHY;

3amaum;

DK3aMeHAaIMOHHbIE OUJIETHI;




\ TecTsl.

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

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHal;

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

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

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

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

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

<«XOPOLLIO
«GAuTEHO»

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

— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOH CIeNMaIN3UPOBAHHBIX OHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

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

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

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BBIBOJIOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1
1 HasoBure npeameT u3yueHus: KHHEMATHKU. OIIK-5.3.1
Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-5.3.1




Teno ABUIXKETCA U3 COCTOSAHUS IMMOKOS C TAHI'CHUIHAJIbHBIM YCKOPCHHUEM

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

4 HazoBute, B kakux enuHuiax uzmepsercs B cuctemMe CU yrmoas OIIK-5.3.1
CKOPOCTbh U YTJIOBO€ YCKOpPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. OIIK-5.3.1
[Ipoananu3upyiTe OTAWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OMK:A3.Y 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

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

[Ipoananu3upyiite xapakrtep NPSAMOJIMHEWHOTO IBWKEHUS Teja IO

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

9 Chopmynupyiite nepsblii 3akoH HproToHa. OIIK-5.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEIMYMHBI CUJIbI, OCHOBaHHBIA Ha OIMK-5.3.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTE, KaK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OIK-53.1
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM AEHUCTBUE TPETHErO 3aKOHA

12 OIIK-3.V.1
Hsrorona.

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

13 W3MEHWTCA CHJIa JABJCHUA KaMHA HA JIHO, €CIM CBEPXY HAMTL | oo 3 oy
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.

HazoBute, kakoil wu3 3akoHoB Kemnepa ycranaBnuBaer Qopmy

14 OIIK-5.3.1
TPACKTOPHUH TUIAHET.

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

15 KaKk M3MEHHUTCA CHJIa B3aMMHOIO TATOTEHUs IBYX Ten, ecau Mmaccy | OIIK-3.B.1
OJIHOTO M3 TE€J YBEJIMYUTHb BABOE, a PACCTOSHUE MEXIY TeIaMH —

YMEHBIIUTH B JiBa pasa.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIeCKO BETMYHUHEI. OIIK-5.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIK-5.3.1
COXpaHEeHUsI UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BeIWYrHA Ha3zblBaeTcsi MOMeHTOM cuitbl. | OINIK-5.3.1
CpaBHUTE 3alIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

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

20 Chopmynupyiite 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-5.3.1

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-5.3.1

22 Chopmynupyiite, 4TO TaKOE MOLTHOCTh KaK (pU3MUECKasi BEIMYMHA. OIIK-5.3.1

73 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU IO OIKA3.V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

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

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

25 OOBsicHUTE, B YeM COCTOUT paziauyue Mexnay KoHcepBatuBHbMH M | OIIK-3.V.1




HCKOHCCPBATUBHBIMU CHJIAMH.

26

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

MeIJIcHHee —
OQUHAKOBON  MOIIHOCTH

Harpy>K€HHbI WU
nBurarens’?

OIIK-3.B.1

27

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

OIIK-5.3.1

28

OObsicHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

OIIK-5.3.1

29

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

OIIK-5.3.1

30

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

OIIK-3.V.1

31

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

OIIK-3.V.1

32

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

OIIK-5.3.1

33

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

OIIK-3.V.1

34

ChopmynupyiiTe 1Ba  MOCTyJaTa
OWHIITEHHA.

TEOpHUHn OTHOCHUTCIBHOCTHU

OIIK-5.3.1

35

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

OIIK-3.V.1

36

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

OIIK-3.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

OIIK-3.Y.1

38

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

OIIK-3.B.1

39

ChopmynupyiiTe onpeeecHue BOJTHBI.

OIIK-5.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-3.V.1

41

3anumuTe ypaBHEeHUe OeryIeil BOJIHBL.

OIIK-5.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

OIIK-5.3.1

43

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

OIIK-3.V.1

44

Cdhopmynupyiite npunimn [ roiresca.

OIIK-5.3.1

45

HazoBure onpenenenne nHTepepeHIny BOJIH.

OIIK-5.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs CcTOsUel BomHOW. [IpuBenmre

OIIK-3.V.1




MIPUMEDP CTOSAYEH BOJIHBI.

HazoBute OoCHOBHBIC napamMeTpbl COCTOSIHNA, KOTOPBIMH OIMUCBIBACTCSA

47 OIlK-5.3.1
TEPMOJMHAMHUYECKAasl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAIe C ropsdeil BOJOW, a Ha
48 JIpyryto ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-3.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS UICATIbHOTO rasa. OIIK-5.3.1
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OITK-5.3.1
MoOJIeKyJbl. C KaKMMU JBH)KCHUSIMU OHU CBSI3aHbI? o
51 Uemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce OIIK-5.3.1
57 Onenute, 4yBCTBUTEIBHOCTh KaKOI0 TEPMOMETpA BBIIIE — PTYTHOI'O OIK-3.B.1
WJIM CIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, Haxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-3.V.1
53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TakoM Ipoliecce, U HalIuTe ee BEINYHHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-3.B.1
ero OblcTpoM pacmiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-5.3.1
OueHuTe cUTyalMio: Karuld MacisIHUCTOM JKUIKOCTH IONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-3.B.1
OO6s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Onenure curyanuio. YTo 00XKHUraeT Koxy CHIbHEE: BOAA UIH BOISHON
57 nap OJWHAKOBOM Macchl MpuU OJHOM u ToM ke Temneparype? | OIIK-3.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo0 M3y4aeT IeKTpocTaTuKa’? OIIK-5.3.1
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-5.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JABYX OJJIEKTPOHOB, €CIH OIK-3.Y 1
paccTosiHie MeKAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananu3upyiite, Kaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 1ojie MpOTOHa B aTOME BOJAOPOJA IMpH MOJHOM obopore snekrpona | OIIK-3.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIC IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-5.3.1
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb OIMK-5.3.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBaeTCSl AIEKTPUUECKUM AUINIOIEM? OIIK-5.3.1
65 Kaxue BemiecTsa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-5.3.1
66 OObsicHUTE  pa3nIuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-3.V 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 00KJIaIKax KOHAEHCATOPa, YTOOBI IPU pa3HOCTH moTeHuuanoB mexnay | OIIK-3.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, Kakol €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 [UIACTHHBI TLIOMma6i0 0.2 M2, KOTOpBIE pasnerneHsl cioeM napaduna (¢ | OIIK-3.B.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJpaTHBIMU IJIACTMHAMHU, eciau u3 3Tux miuactud | OIIK-3.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
70 Onenute curyanuio: JBa KoHAeHcaropa oauHakoBod emkoctu 200 | OIIK-3.B.1




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

71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-5.3.1
72 Chopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. OIIK-5.3.1
73 Kak u3MeHuTCs conpoTuBieHHe MPOBO/Ia, €CIU €0 ATUHA YBETUUUTCA OIK-3.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTBD, BBIACISIEMYIO HA cONMpOTHBIEHUH 3 KOM mipu OIKA3.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHMTHOW UHAYKITUH. OIIK-5.3.1
76 Kakum 06pa3om omnpezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-5.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-5.3.1
73 PaccuuraiiTe, ueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-3.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunrailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-3.V.1
conepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CcepAeYHUK ¢ TpoHuLaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpouJa, HeoOxomumyio, yToOsl | OIIK-3.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, Kakod 3aps/i HECET dJEMEHTapHas yacTuua, eciau ona, | OIIK-3.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucnerTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.
OueHuTe CUTYalUIO: B MAarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-3.B.1
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-5.3.1
[Ipoananusupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 3a Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OIK-3.Y 1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTia. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHns AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-5.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-5.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-5.3.1
Onpenenure, KaKas SHEPrus 3aKIOYEHA B KAaTYIIKE UHAYKTUBHOCTBIO
88 . . OIIK-3.V.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OTBeT gaiite B MJIXK.
89 Hpezmoxcmev crocod W3MepeHUsT BEIMYMHBI MArHUTHON DJHEPTHUH, OIK-3.Y 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOILIBIO COMPOTHUBIICHUSL.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-5.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B BJIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-5.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-5.3.1
[Ipoananu3upyiiTe, Te CBET ABMKETCS OBICTpee — B anMase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuarorcst ckopoctu cera B | OIIK-3.V.1
JAHHBIX cpefax?
OueHuTe cuUTyalMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIBYX
94 Beuiects nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl OIK-3.B.1

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




MOoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

95 Urto Ha3bIBalOT HHTEp(hEepeHueii ceera’? OIIK-5.3.1

9% Onummure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OINK3.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUS —PATYKHOU

97 OKpacKMl y TOHKHMX IUICHOK (pa3jIUToe Ha MOBEpXHOCTH BoAbl Macio, | OIIK-3.B.1
MBUIbHBIE MTY3BIPH U T.I1.).

98 Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl OITK-5.3.1
HAOIOACHUS JUCTICPCHH. -
[Ipoananu3upyiite, kakol HaWOONBIIUN TOPSIIOK CIEKTPa MOXKHO

99 HaOmogaTh Ha IU(PaKIMOHHOW pemieTke, ecau oHa umeer 500 OIK-3.Y 1
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500 o
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM OIK-5.3.1
HAOJI0/IAETCS] MUHUMYM MHTCHCHBHOCTH?

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

101 IUIOCKOCTh MOJsIpU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIKA3.V 1
aHanuzatopa. Bo CkolbKO pa3 yMEHBIIUTCS MHTEHCUBHOCTbh CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-5.3.1
Bo ckonpko pa3 M3MEHHUTCS MOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS

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

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

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

M — kpacHbsle,

O —romyoOnie

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

105 OOBscHUTE TPUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-3.Y 1
ONTUYECKOTO MUPOMETPA.

106 Uro HaspiBaeTcst BHENTHUM (HoTodhdekTom? OI1K-5.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsiTh sHepruto potonon? | OITK-5.3.1
MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

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

109 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO OIK-5.3.1
U3ITyYEHUS.

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

110 . OIIK-5.3.1
OO06ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOMHEI A = 97,04 mM paccesicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkute cnocod omnpeaeieHus

11 OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH OIK-3.B.1
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa
BOJIHBI paBHa 2,426 M.

112 Onummre, 94TO MpeACTaBIsET OO0 aToM B paMKkax Mozaenu TomcoHa. OIK-5.3.1

Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?




113

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

OIIK-3.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-5.3.1

115

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

OIIK-5.3.1

116

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

OIIK-3.V.1

117

KaxoB ¢hu3nvecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-5.3.1

118

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

OIIK-5.3.1

119

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

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

V.

OIIK-3.V.1

120

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

OIIK-3.V.1

121

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

OIIK-3.V.1

122

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

OIIK-3.V.1

123

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

OIIK-3.B.1

124

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

OIIK-3.B.1

125

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

OIIK-5.3.1

126

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

OIIK-5.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-3.V.1

128

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

OIIK-3.B.1

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-5.3.1

130

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

OIIK-3.V.1

131

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

OIIK-5.3.1

132

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

OIIK-3.V.1

133

Kakass wacrtuna HaseBaercst ¢oHoHOM? KakuM  KBaHTOBBIM

OIIK-5.3.1




| pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?

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

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

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

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
npeCTaBICHBI B Tabmuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHECHHSI KYPCOBOI PaOOTHI

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

npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYUICHCS PaBHOMEPHO C
IIOCTOSTHHBIM IO BEJINYMHE YCKOpEHUEM?

1) [Ipsimas nuHUA

2) JIunus ¢ meperudbom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-3.V.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX qJI/IBI/I‘IeCKI/IX BCJIIMYHUH UMCECT
CAUHUIY UBMCPCHUA, COBITAAI0IIYIO C e IMHUIICH HU3MCPCHUS CHIIBI?

1) Umnynbse

2) Yckopenue

3) Bec

4) YrnoBas CKOpOCTh

OIIK-5.3.1

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

1) VI3MeHeHnIo SHEPTUU CUCTEMBI

2) Hyaro

3) 3MeHeHnI0 UMITYJIbCA CUCTEMBI
4) YCKOpEHHIO LIEHTPa MacC CUCTEMBI

OIIK-3.V.1

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU >Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJaCh BIPABO, @ YaCTULA C MACCO 7, HaBCTpeUwy
YacTHIIE C MAacCol m;.

1) YacTuirel OyayT ABUTATHCS BIIPABO
2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

OIIK-3.B.1




3) YacTuirsl OyayT HOKOUTCS
4) Yactuipl OyayT IBUTaThCS B IPOTHUBOMOJIOKHBIE CTOPOHBI

Yto mpom30ieT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO IHJIWHIpA
OTHOCUTEIIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOW OCBHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He uzmenutcs

2) YBeauunTcs

3) CoxpaHutcs

4) CTaHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JIBIKEHMUS.

HM=J*0
2)e=M/J
3)M=L*w2
4) L = r*p*sina

OIIK-5.3.1

VYkaxuTe, 4eMy paBeH MOMEHT MHEPLIUU TOHKOTO 00pydya Maccoil m u
paauycar.

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

OIIK-5.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0oTOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAJBHBIX CHCTEM OTCUETA

3) @axT cyuieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH [ anmues

OIIK-5.3.1

Vkaxure, B Kakux equHunax B cucreme CH uzmepsiercs cuna:

1) kr*m/c
2)H

3) kr¥*m’
4) m/c?

OIIK-5.3.1

10

Paccunraiite BeIM4MHY MOJYJIsI MAKCUMAJIbHON BEJIMYUHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOH OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

OIIK-3.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

1) v=o0*k
2)v=k*v

OIIK-5.3.1




3)v=k*A
Hhv=m/k

12

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

1) 3aBHCHT OT yObUTH MMOTEHIIUATLHON YHEPTUU

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBHa ny1o

4) 3aBUCHUT OT CKOPOCTH JIBH)KCHHUSI.

OIIK-5.3.1

13

Kakas u3 mepedncieHHBIX (U3MUECKUX BEIUYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cubI
2) MoMeHT uHepuuu

3) MomeHT umiyinsca
4) Cuna

OIIK-5.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpPEHHBIM IIPSIMOJIUHENHBIM
4) PapHOMEpPHBIM BpallleHUEM

OIIK-5.3.1

15

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

1) YObiBaer

2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-3.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?

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

OIIK-5.3.1

17

Kak cootHOCATCS MOMEHTBHI WHEpUMU AUCKa J; U uuauHapa Jy,
KOTOpBIE UMEIOT PaBHBIE MACCHI M PAIMYChI?

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

OIIK-3.V.1

18

Haiigute oTHOIIEHHE poN3BeIeHHBIX padoT (A/A;,), ecnu Ba aucka
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSIHUS TIOKOSI 1O OJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3

OIIK-3.V.1




3)4
45

19

Kakoii y4€HbI co3mall CHEeNUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?

1) Tanuneit

2) DHHIITEIH
3) Jlopenn

4) bop

OIIK-5.3.1

20

Bribepute ypaBHeHHE, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

OIIK-5.3.1

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHUM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYK/IAOIICH CHJITBI)?

1) ® >> 0
2) >0
3) o= ol
4) 0 << 0

OIIK-5.3.1

22

Bribepure, Kkakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICHCTBUEM CHJIBI HA TEJIO COrJIaCHO BTOpOMY 3akoHy HbrroToHa?

1) MonspHas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPIIHI

OIIK-5.3.1

23

Bribepure, B Kakoil cucTeMe Tell MOJIHBIH MOMEHT UMITYJIbCa OCTAETCs
IIOCTOSTHHBIM.

1) 3amknyTO#M

2) HezaMKkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) He3amkHyTOMH, TJIe CyMMa MOMEHTOB BHEITHUX CHJI TOCTOSIHHA

4) HezamkHyTOM

OIIK-5.3.1

24

VYkaxure, paboTa Kakoil W3 NMEpPEUMCIICHHBIX CHJI paBHA HYIIO TIpU
3aMKHYTOH TPaeKTOPUU JIBUKEHHUS Tela.

1) Bsizkoro TpeHus

2) Cunsl TpeHUS KaueHUS

3) Tarorenus

4) Cunbl TpeHHUS CKOJIbKEHUS

OIIK-5.3.1

25

YeMy paBHa BEIMUMHA YCKOPEHHs CBOOOJHOrO MAaJECHUS g HAa BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paaumycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c’.

1) 3.94 m/c?
2) 9.88 m/c’

OIIK-3.V.1




3) 2.45 m/c”
4) 19.62 m/c?

[Ipoananusupyiite, KakK U3MEHUTCS epuon Koyie0aHuit
MaTEMaTUYeCKOro MasATHHUKA, €CIIU JUIMHY €ro MoJBeca YBEJINYUTh B 9
pas, a Maccy rpysa — yBeJIu4MTh B 4 paza?

26 1) YBeanunrtest B 3 pasa OIK-3.Y.1
2) YBenuuurcs B 4 paza
3) YMenbmmuTCA B 2 pasa
4) YmenbmuTcs B 4 pasza
Uto mpou3oiAET co CpemaHeil PHEpPruel MOCTYyNaTeIbHOrO JIBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH MacChl HIEalbHOTO
rasza n300apu4ecKd yMEHbIIUJICS B 2 paza?
27 OIIK-3.B.1
1) YBenmuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YMenbmnTcs B 2 pasa
Onenure, Kakoi ra3 Harpeercs: OObIIe B CISAYIONICH CUTYalluu: J1Ba
pa3IUYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HaxoJATCs NPU OJMHAKOBOM TEMIIEpaType M 3aHMMArOT OJMHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHYECKH 10 yMEHbIIEHUs 00beMa B 2
28 | P®E OIK-3.B.1
1) ['a3bl HArpeIUCch OAUHAKOBO
2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs OobIie
4) T"a3pl BOOOIIIE HE HATPEITUCH
Cemectp 2
VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHueii BoH?
1) OrubaHue BOJIHAMH MPETATCTBUHA
29 2) Hanoxenue apyr Ha Japyra BOJIH, WAYIIMX OT KOrepPeHTHBIX OIK-5.3.1
HCTOYHUKOB
3) OTKJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHus MPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOJTHBI
[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl TMAaJeHUS CBETOBOTO
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUT € Majmarommm yroi 40°.
30 1) 25° OIIK-3.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 37eKTPOEMKOCTh IIOCKOTO BO3AYIIHOIO KOHAEHCATOPa, ECIIN
paccTosiHie MeXIy ero oOKIaJKkaMu yBETUYHMTb B 9 pa3, a obiacTh
31 MEXy OOKJIaJIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (€ = 81)? OIK-3B.1

1) YMenbmuTes B 4 pa3
2) YBenuuurcs B 4 paza




3) YBeanunrcs B 9 pa3s
4) YBennuurcs B 12 pa3

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

32 1) IIpoBoHUKH OIlK-5.3.1
2) [TonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
AJIEKTPOCTATUYECKOTO TIOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIBHBIM
3apsiiom?
33 OIIK-5.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsija
2) K 3apsny
3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B kakux emuHumax B cucreme CH  wu3sMmepsiercs mNOTEHIMAN
3JIEKTPUYECKOTO MOJIs?
34 1) A/m OIIK-5.3.1
2) B/m
3)B
4) A*m?
Moxer 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsia’?
35 1) Moxet OIIK-5.3.1
2) Het, He MOKeT
3) MoXeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJU 3apsi/i MOJIOKUTEIbHbBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS ?
1) IloreHunanbHOW HHEPrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
36 2) Pabote CHJI HOJIA no nepeMemUeHnm eUHUYHOI O OIK-5.3.1
MOJIOKUTEJBHOIO 3apsila M3 JAHHOM TOYKH TOJs B
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY HOJIS
4) Kunetnueckoi s3Heprun MPoOHOTO TOYSUYHOTO SAUMHUIHOTO 3apsaa B
JNAHHOU TOYKE MOJIS
Hanumute popmyny 3akona Oma B nud depenmansHoii popme:
HR=U/I
37 2) R = Q/IPAt OIIK-5.3.1
3)j=c¢'E
4)R =P/l
38 OueHuTe ONTUYECKYIO JJIMHY yTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU OIK-3.B.1

paccTosiHie MeXIy ABYMsI TOUYKaMHU NPO3PAvyHON JAMAIEKTPUUYECKOM




cpensl S =4 m. [lokazarens npenomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OHOM TOYKH B APYT'YIO COCTABUT. ..

1)5wm
2)6m™m
3) Tm
4)11m

39

Kaxk HAa3bIBACTCA BCIIMYHHA HaIps’KCHHOCTU I0JIA, €CJIn
HaMarHUW4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U
HAIpPs’KCHHOCTD IOJIsA HalipaBJICHA MMPOTHUBOIIOJIOKHO 1010,
BBI3BaBIIEMY HaMarHM4MBaHUE?

1) 'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) Ionsapuzanuen

4) MarsuToABHXyIIEH cuIon

OIIK-5.3.1

40

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

1) Oxpy>KHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-3.V.1

41

B kakux enuHMIIaX H3MEpSIETCS HANPSHKEHHOCTh JJIEKTPUUECKOTO
noJs?

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

OIIK-5.3.1

42

YCTaHOBUTE COOTBETCTBHE MEXKIY MATEpUaIOM IIPOBOJHUKA U €0
JNEKTPOIPOBOAHOCTBIO:

Matepuan DIeKTponpoBoHOCTH (o, 1/(OM-cm)
A) Metamn 1)>10"-10"°
b) [TomynpoBoiHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-5.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbl TaACHUA O U OTPAXXCHUS (p CBETA.

)a>>o0
2)a>o
a=¢
Ha<o

OIIK-5.3.1

44

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

OIIK-3.V.1




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

4) 1/16

Jn1st 0OBSICHEHHU ST KAKOTO SIBJICHUSI MOYKET OBITh MCTIOJIh30BAH MPHHITUTI
I'olirenca-Openens?

45 1) KorepentHocTh OIIK-5.3.1
2) Iudpaknus
3) onspuzanus
4) KopnycKysspHO-BOJHOBOM JTyali3M
[Ipoananu3upyiite, d4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakunoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

46 1) 100 Mxm OIIK-3.V.1
2) 500 Mxm
3) 200 MM
4) 5 MKM
[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpH HHTEp(epeHInU
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTHIO | OT KOTr€pEeHTHBIX HCTOYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).

47 1) 41 OIIK-3.V.1
2) 3*1
31
4) 0
Haiinute npaBWwibHOE€  Ha3BaHUE JUIi  BEKTOPHOM  CHJIOBOIA
XapaKTEPUCTUKU JEKTPOCTATUYECKOTO MOJISI.

48 1) ITorenuuman OIIK-5.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
OueHute, KaK 3aBUCHUT AJIEKTPUUECKasi IPOBOJUMOCTb MPOBOAHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

49 1) Ilpsimo nponopuoHaIbHO OIIK-3.VY.1
2) IIponopuHOHaNbHO CTENEHHU OT PA3HOCTH NTOTEHIINAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Ouenure, Kak WU3MEHUTCS cuiia ANEKTPOCTATUYECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apsAlOB, €CIM OAMH M3 HHUX
YMEHBIIUTh B 4 pa3a, a pacCTOSHUE MEXAY HUMU YMEHBIIUTH B 2
paza?

50 OIIK-3.B.1
1) Ymensbmurcs B 8 pas
2) YmensmuTcs B 2 pasza
3) Ymensmurcs B 16 pa3
4) He usamennrcs

51 UTo M3 TMEepedrCICHHOTO SBISIETCS OCOOEHHOCTHIO CcWiIoBbIX JmHMM | OITK-5.3.1




MAardUTHOTO HOJIs?

1) CuioBble TUHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe

2) Mar HUTHBIC CHJIOBBIC JIMHHHW HAUYUUWHAKOTCA HaAa MArdvMTHBIX H
3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsiaax

3) MaFHI/ITHBIG CUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
MAarHuTHBIX 3apsmax

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

52

CnenaiiTe BBIBOJ, KaKOH T'€OMETpUYECKON (DUTYpOi MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHUILbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW WHTYKITHH.

1) OxpyxHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

OIIK-3.B.1

53

Ouenute creneHp nossgspuszauuu P cBera, €ciu CBET IPENCTaBISET
co0Ol CMech €CTECTBEHHOI'O CBETa C IUIOCKONOJSPU30BAaHHBIM.
NHTEeHCUBHOCTH  MOJISIPU30BAHHOIO  CBETa B JIydye  paBHaA
UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

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

OIIK-3.B.1

54

PaccunraiiTe mokaszaresnb NPEIOMIICHUS BEIIECTBA, €CIH CKOPOCTH
CBETa MNpHU TNeEepexoie Jyda M3 BO3lyXa B HEKOTOPOE BEIIECTBO
ymeHnbmmiach Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-3.V.1

55

Paccunraiite yroa Mexzay ONTHYECKMMM OCSAMM IOJsIpU3aropa H
aHanm3aropa. [Ipy mNpOXOKIEHUH CKPEIIEHHBIX MOJIApHU3aTopa H
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-3.V.1

56

[Ipoananusupyiite, Kak U3MEHUTCS BEIMYMHA MArHUTHOW WHIYKLIMU
Ha OCH JUIMHHOTO COJICHOWJA, €CIM TOK B HEM YBEJIWYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.

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

3) Ymenpmmres B 9 pas
4) YmenbuTcs B 3 pasza

OIIK-3.V.1




Cemectp 3

57

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

1) Ilorsomaer Bee magaolinee Ha Hero U3JIy4eHue
2) OTpaxkaeT Bce Majaroiiee Ha Hero U3IydeHue

3) M3nyyaeT B pEHTT€HOBCKOM JIMAMa30He

4) NznydaeT B BUAMMOM JTHAIIa30HE

OIIK-5.3.1

58

VY Kakoro u3 Tes oTpaxkaTeiabHast CHoCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epKaIbHOTO
3) MaroBoro

4) YepHoro

OIIK-5.3.1

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKEUI CBCTUMOCTH
a0CoJIIOTHO YepHOTO Tena npu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

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

OIIK-3.B.1

60

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

1) ®opmyna depmu-/Iupaka
2) ®opmyna boze-DiiHmTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-/xunca

OIIK-5.3.1

61

Kakoe nznydenue sBIseTCs paBHOBECHBIM ?

1) Anbda-, 6eta-, raMMa-u3ITydeHUS

2) TenioBoe u3IyyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHGPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE

OIIK-5.3.1

62

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

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-5.3.1

63

Ykaxute GopMyy, OPEIEIIIONIYI0 JHEPTHIO CBETOBOTO KBAHTA!

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

2) E=h*c

3) E=h*\A

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

OIIK-5.3.1

64

[Ipoananmu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HACBILIEHUS NPHU
dboTtodrddexre B ciaydae YMEHBIICHHsS] CBETOBOIO MOTOKA MaJAroIIETro

OIIK-3.V.1




CBETa IIOCTOSTHHOM JJIMHBI BOJIHBI.

1) YMenbmaercs

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCA

3) CHavasia yBeJITMYHBAETCS, 3aTEM YMEHBIIIACTCS

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

65

[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETUYECKOW DSHEPrueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIer0 CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuurcs B 2 pasza

OIIK-3.V.1

66

OueHnTte BeTUYMHY KpacHOU rpaHuilsl ¢hotodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama TommuHOW 2 MM. Katong
MOKPHIT clloeM okcuaa Oapus. PabGora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 9B. IToctostauas [Inanka — h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™° Ku.

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

OIIK-3.B.1

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOJA DIIEKTPOHA C TOBEPXHOCTH
KaToJia U3 KaJIMUs OT YaCTOThI TaJar0IIero ceera’?

1) IIpsimo poMOPITMOHATBHO YaCTOTE

2) IIpornoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunoHaIbHO KBaJIpaTy YacTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-5.3.1

68

[Ipoanamm3upyiite, Oymer nu HaOmonatecs GoTodrddexr, ecmu
MJIACTUHKY M3 JaHTaHa o0Jy4aTh CBETOM C JIMHON BoJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oTo3¢gheKT BO3MOXKEH, €CJIi KaToJ| HarpeTh 10 TeMIiepaTypsl 347
K

2) He Oyner

3) ®oroapdeKkT BO3MOKEH, €CIU TOMOIHHUTEIBHO TMPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B

4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOIATHOCTHIO p =~ (.5

OIIK-3.V.1

69

Ouenute, OT KakUX BEJIMYMH 3aBHUCUT CHJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOYKH 3pCHHUS:

A) Yucna (OTOHOB B CBETOBOM ITyUKE;

B) Onepruu ortona;

B) Koaddummenra orparkeHns moBepxXHOCTH.

OrtBerT:
1)A,B
2)A,b,B

OIIK-3.V.1




3)B, B
4) A, B

[Ipoananu3upyiiTe, B KakuX OO0JAcCTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHne agpdexra Komnrona.

70 1) Bunumsiii quana3on OIIK-3.V.1
2) Pagnonuamnason
3) TeparepioBblil fuanazoH
4) PeHTreHOBCKUI 1MAaNa30H M TaMMa-u3JIyyeHHue
CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM MOJIHOCTBIO MpeKpalaercss GoTOTOK. Y CIOBUE: SHEPTUS
¢oroHoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBJsAeT 2.5 3B.
71 OIIK-3.B.1
1)4B
2)9B
3)6.5B
4)25B
Ounenute, BO CKOJBKO pa3 JaBlI€HHE CBETa, IMaJa0IIEro
NEepIEHANKYIIIPHO HICATbHO 3€pPKAJIbHOW TOBEPXHOCTH, OOJbIIe
JaBJICHUS CBETa, MAJAlONIer0 MEPIEeHIUKYISIPHO HICAIbHO YEpHOM
MOBEPXHOCTH.
72 OIIK-3.B.1
1)2
2)1
3) 1.5
4)3
Kakum 00pa3oM umiynbsc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI
73 2) Ummynbe mpsiMO MPOIMOPLIMOHANIEH KBAIpaTy JAJUHBI BOJHbI OIIK-5.3.1
3) UmMnyJibc 00paTHO NPONOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o0nacTu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oToHa UMEeeT MUHUMAIbHOE 3HaUCHHE?
74 1) NadpakpacHoe uziyyeHue OIIK-5.3.1
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBCcKOE U3IyYeHHE
4) PaguousiryueHue
[Ipoananusupyiite, Kakoe W3  IPUBEICHHBIX  BBICKA3bIBAHUI
MIPOTUBOPEUYUT KBAHTOBOW TEOPUH CBETA:
1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUIOTHOCTH IOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXKET M3JIy4aThCsl M PaCIpOCTPaHAThCS TOIbKO oTaenbHbiMu | OIIK-3.V.1

nopuusaAMHU — KBaHTaMH

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

4) JIns gacTUibl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI




KOOpAWHATBI 1 UMITYJIbC

76

VYKaxuTe, B UeM 3aKJII0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:KkaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPBIX aTOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

2) PazHOCTB SHEprHii IBYX CTAIlMOHAPHBIX COCTOSHUN paBHA YHEPTUU
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

3) B aTome 31eKTpOHBI IBIXKYTCS IO OpOuTam, OJIM3KUM K KPYTOBBIM

4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO — siapa M
OTPHUIATENIBHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-5.3.1

77

Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OMHCHIBAET CIOCOOHOCTh aTOMOB K W3JIYYCHHUIO U TIOTJIOIICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) IMorjiomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
3HAYEHUH JHEPIruu

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIUIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUIl SHEpruH, JHOO
J00YIO TTOPIMIO SHEPTUH

4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a [OMIOIATh JIMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU

OIIK-5.3.1

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYYCHUSA OTHOCATCA IMCPCXOAbl U3
cepun baimpmepa B atome Boopoa.

1) TemoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyueHue

4) Bugumblii cBeT

OIIK-5.3.1

79

[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.

1) YBemuuunace Ha 4.86 5B
2) YMenbmuJjachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B

OIIK-3.V.1

80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 2B). [lano: »mekTpoH B aToMe IMepemien Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3JIy4eHue GOTOHa C JUIMHOM BOJIHBI 650 HM.

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

OIIK-3.B.1

81

Vkaxure, B U€M 3aKiI04aeTCs runoresa ne bpous:

1) JIroOble MHMKpOYACTHIBI Hapsily C KOPHYCKYJISIPHBIMH
00/121210T BOJTHOBLIMHU CBOHCTBAMHU

2) ATOM He MOXET coziepKaTh Oosee ABYX JIEKTPOHOB, HAXOAAINXCS
B OJMHAKOBBIX CTAallMOHAPHBIX COCTOSIHUAX, OIpPEIENIIeMbIX
Ha0OpPOM YeThIpeX KBAHTOBBIX YHCET

OIIK-5.3.1




3) OMHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOpAUHATBI U UMITYJIbC MUKPOYACTHIIbI

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HEMpephIBHO, a
OTACJIIbHBIMHU KBAaHTAMHU

Bribepute yTBepkaeHue, Haubosiee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpous:

82 1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJHOBbIE CBOMCTBA OIIK-5.3.1
2) DNeKTpOMAarHUTHBIC BOJTHBI UMEIOT CBOMCTBA YaCTHII
3) YV kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA
4) SImpo aToma COCTOUT M3 KBAPKOB
Paccunraiite [uiMHY BOIHBI ¢ bpoiyid [uIs 3JIEKTPOHA, ABUXKYIIErOCs
CO CKOpOCTBIO 3.6 KM/c. Macca anextpona m, = 9,1¥107" kr, 3apsin
sekTpoHa . = —1,6¥107"° Ko
83 1) 1.6 Mium OIIK-3.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKakuTe KOJIMYECTBO 3HAUYEHUH, KOTOpPHIE MOXKET MPUHUMATh
MarHUTHOE KBaHTOBOE YHCIIO M TPU JTaHHOM 3HAYCHHH OPOUTAIHLHOTO
KBaHTOBOTO uucia [?
84 H2l+1 OIIK-5.3.1
2)3l+1
3)I-1;
4)1
VYkaxxuTe, 4TO ONpeeNsIeT INTaBHOE KBAHTOBOE YHCIIO N.
1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe
85 2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME OIK-53.1
3) [Ipoexkuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJIEKTPOHA Ha e
3aJJaHHOE HaIlpaBJICHHE
4) BennunHy MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaIPaBJICHUU
VYkaxxuTe, 4TO ONpeeNsieT MarHUTHOE KBAHTOBOE YHCIIO M.
1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME
86 2) DHEprur CTallMOHAPHOIO COCTOSIHUS 3JIEKTPOHA B aTOME OIIK-5.3.1
3) BeanuuHy MOMEHTAa HMIYJbCa JIEKTPOHA B 33JaHHOM
HATIpaBJIEHUHU
4) DHepreTHYecKrue ypOBHU AJICKTPOHA B aTOME
B yectp koro HazBaH 3(dekT pacuienyeHus ypoBHEH SHEPruu aToMa
BO BHEIIIHEM 3JIEKTPUUYECKOM I10J1e?
87 1) DitHmTeliHa u 1e Xaaca OIIK-5.3.1
2) llTrapka
3) OTTHHTCray3eHa
4) AaponoBa-boma
38 Kak Ha3bIBalOT JMHUM B CHEKTpPe KOMOWHAIMOHHOTO PAacCesHUs ¢ OITK-5.3.1

qaCTOTaMH, MCHBIIMMH YaCTOTHI ITaJaromcro cBera?




1) OpanxeBbIMU CIIyTHUKaMU

2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU

3) CTOKCOBBIMHM CIIyTHUKAMH

4) AHTarOHUCTUYECKUMHU CITYTHHKAMH

89

[MosicHuTe pu3HUecKuii CMBICT BOJIHOBON (YHKIIHU.

1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHUIIBI

2) IlpousBeneHne  BOJHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
CONpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
00HapY:KeHHMs YaCTHIbI.

3) BonmnoBas (yHKIMs 00paTHO MPOMOPIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins

4) BonHoBas (yHKIHS TPEACTABISIET COOOM KWMHEMATHYECKUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMe.

OIIK-5.3.1

90

Bribepure BEPHYIO ($OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-5.3.1

91

VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PepMUOHAMHU.

1) DnexTpuuecKu 3aps>KEHHbIE YaCTULIBI.

2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.

3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.

4) DneKTpUYEeCKH 3apsKEHHBIE YACTHIIBI C LIEJIBIM CIIMHOM.

OIIK-5.3.1

92

Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTHIO 3aIIOJTHEHA, 30HA TIPOBOJAUMOCTH — MOJTHOCTHIO CBOOOIHA,
a IIMpUHA 3alpelieHHON 30HblI BEJMKA MO CPABHEHHIO C HEPrUeHl
TEIJIOBOTO JABMKEHUS?

1) IlpoBogHUK

2) In31eKTPUK

3) IMonynpoBoaHUK

4) ITpuMecHBII MOTYIPOBOHHUK

OIIK-5.3.1

93

Kakyro pazmepHocth nmeet nocrossuias [lnanka B cucteme CHU?

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

OIIK-5.3.1

94

Kakas BHecucTeMHast €MHUIIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTHU
MHUKpOYaCTHLL?

1) 3B
2) A
3) kKan

OIIK-5.3.1




4) spr

Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIBl U BPEMEHH NpeObIBaHUSA €€ B
COCTOSIHMM C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITHOHAIEHA BPEMEHH

95 OIIK-3.B.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIle
HeoMpe/aeJIeHHOCTh BpeMeHU
B xome wu3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO Clenmyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) BpemMss %W3HM M DHEPrus HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OINK-A3.Y 1
HEONPEIEIEHHOCTh
2) KoopauHaTta X 3JIeKTPOHA He MOKeT ObITh OIpeaeeHa ¢
BBICOKOI TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCA DJIEKTPOHA HMEIOT CTPOTO
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3biBaeTcst cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYE€HHIO €r0 SHEPTUu?
97 1) Bo30OyxxaeHHOE COCTOsSIHUE OI1K-5.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOeE cOCTOSIHHE
4) BaneHTHOE COCTOsTHUE
B uewm 3akmiouaercst TyHHeNbHBIH 3 exT?
1) B BonHOBOM  XapakTepe  JBIKEHHUS  MUKpPOUYACTHIBI B
NEPUOIUYECKOM MTOTEHIUANIE
2) B xoprycKylnspHOM TMOBEICHUH 3JIEKTPOMATHUTHOTO H3IIy4YEeHUS
98 IIPU MPOXO0KACHUH €r0 UYepe3 Y3KO€ OTBEPCTHUE OIlK-5.3.1
3) B HaxoxJaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
O0apbep, KOIrJAa JHEPrusi YacTHUIbI MEHbIIEe BBICOTHI 3TOr0
O0apbepa
Kakpe moaBMXKHBIE YaCTHIBl WM  KBa3WYacCTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 | 1) DmexrpoHsl OI1K-5.3.1
2) [Ipotonsl
3) DJ1eKTPOHBI U ALIPKHU
4) Nonsl
100 | B pe3ynbrare paaMoakTHBHOTO pacmajaa 3apsn sapa yeenuuwics Ha | OIIK-3.V.1




+2e. IlpoaHanu3upyiTe CHUTYyallMI0O M OMNPEACIHUTE, KAKOro THIa
MpeBpalleHe MPOU30LUIO B YKa3aHHOM Cllydae.

1) IBa B-pacnana
2) a-pacmaf
3) y-pacnan
4) K-3axBat

Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUM

IIpoyumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.:

EcrecTBeHHBIN CBET MPOXOIUT YEpe3 MOJSIPU3aTOpP W aHAIMU3ATOD,
CKpellleHHble nox yriaom 45°. Onpenenure, BO CKOJBKO pa3
YMEHBILIUTCS WHTEHCUBHOCTh B CBETOBOM ITyYKe MOCJE MPOXOKICHUS
yepes3 aHaJIu3aTop.

101 1) B 2.5 paza
2) B 4 paza
3) B3.5 paza
4) B 1.5 paza
OtBet: 2) B 4 pa3za, Tak Kak nocJje nMpoxo:xkIeHus MOJsIPpU3aTOpPa
HHTEHCHBHOCTb CBeTa ociadeBaeT B 2 pa3a, a mocJje NpoX0xKIeHHus!
aHAJIM3aTOPa — TMPONOPUMOHAJIBLHO KBaJApaTy KOCHHYyca Yyria
MEXKIY MIIOCKOCTSAMM MOJISIPU3AIUMN.
IIpoyumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
OTMmeTbTe, KaKue YacTHUIIbl U3 MEPEUNCICHHBIX HIDKE 00pa3yrloTcs mpu
B -pacnane.
102 1) Dnexrpon
2) Ilo3uTpon
3) DneKTpOHHOE AaHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO
Oteer: 1 u 3, mapa «mO3UTPOH - HeiliTpuHO» 06pasyercs npu P'-
pacnaje.
Ipouumaiime mexcm u ycmaunosume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
[TpoBeauTe COOTBETCTBHE MEXIY BHIAMHU MAarHeTUKOB U BEIMYMHOM
UX MarHUTHOU MPOHUIIAEMOCTH L.
103
Buapl maraeTukon MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)yu>>1
2) ITapamarseTku bu<l
3) ®eppoMarHeTHKH Byu>1
Ortger: 1-b, 2-B, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
104 | Banuwume coomeemcmsyowyo nocIe008aMeNbHOCHb OYKE Clea

Hanpaeo:

OIIK-3




Pacnonoxkure ykazaHHbIE Cpelbl B TOPSJAKE BO3pACTaHUA UX
OIITUYECKOU IIJIOTHOCTH.

A) Bona

b) Boznyx
B) Anmas

OTtBer: BAB

Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
omeem:

OueHnrte, yeMy paBeH MOMEHT MHEPLUHU KATSIIErocs MO IUIOCKOCTH
LWJIMHPA MacCou m U paauyca R, ucnonb3ys treopemy Ll teinepa.

105 OtrBer: MOMEHT WHepPUMH UMJIMHAPA OTHOCHTEJHLHO OCH,
NMPOXo/sillleil Yyepe3 ero HeHTpP, paBeH mr’/2. IIpumensisi Teopemy
IlITeiiHepa A1 HOBOM OCH BpAallEHHs, HAXOAALUEHCH OT CTApPOH
0CH HA PACCTOSIHHH, PABHOM PAAMYCy WMJIMHAPA, HAXOMUM: mr’/2
+mr* =3mi*2
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.:

YkaxuTe, KakuM 00pa3oM HEOOXOAMMO TOJKIIOYaTh amrepmeTp (A)
u BosibTMETD (V) K HCCNeyeMOMY Y4acTKy LIETIH.
1) A — nocnenoBarenbHO, V — napajiiesibHO

106 2) A — mapamensHo, V — ociIe1IoBaTeIbHO
3) A u V — nocnenoBaTeabHO
4) A u V — nmapamiensHO
OtBeTt: 1); A MOAKJIIOYAETCH MOCTEA0BATEIbHO, YTOOBI Yepe3 Hero
NMPOTEKAJ TAKOM Ke TOK, KaK U 4Yepe3 HcCIeNyeMblil y4acToK, a V
— napaJjuJieJibHO, YTOObI HANIPSKEHUE HA HeM ObLJI0 OAUHAKOBBIM €
HANpPsiZKeHHEeM HAa UCCJIeyeMOM YYACTKe Lelu.

IIpoyumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.

VYKaxxuTe, 4TO U3 MEPEUUCICHHOTO HUKE HE SBISETCS SKCIEPUMEHTOM OINK-5
10 HaOJTIOICHUIO UHTEPPEPEHITUHN CBETA.

1) Onsit FOHra

107 | 2) OnwiT ®panka u ['epra
3) Konwiia HeroTrona
4) Onert lTepna u I'epiaxa
5) bunpuzma ®@penens
Oteer: 1,3 n 5, Tak kak onbiThl ®panka u I'epna, llTepna u
I'epjiaxa He CBA3aHBI C ONTHKOM.

Ipouumaiime mexcm u ycmaunogeume coomeemcmsue. K kasxcoou
no3uyuu, OAHHOU 8 1e6oM CMobye, noobepume NO3UYUIO U3 NPABO2O
cmonoya:

108 | YcraHOBUTE COOTBETCTBUE MEXKAY (PU3UYECKOM BETMYMHON U

€IUHULICH €€ U3MEPEHU.

| dusnueckas BeIUIUHA ‘ EnnHuna nsmepenus




1) DHeprus A) Bt

2) Cuna b) JIx

3) MomHoCTh B)H

4) Umnynbc I') xr-m/c

Otset: 1-b, 2-B, 3-A, 4-T

Ipouumaiime  mexcm u  ycmanoeume  NOCIE006AMENLHOCHID.
3anuwiume coomeemcmeyIOWyI0 NOCIe008aMeNIbHOCMb OVKE Ccled
Hanpaso:

Pacnionoxure nepeuucieHHble BHIbl PAaAHMOAKTUBHOIO HM3JIYYEHHs B
nopsiike yObIBaHUS UX MPOHUKAIOIIEH CTIOCOOHOCTH.

109
A) o-1yun
b) B-myun
B) y-nyun

OTtBet: BBHA

[IpounTaiiTe TEKCT U 3aMHUIINTE PA3BEPHYTHII 000OCHOBAHHBIN OTBET:
[Ipemnoxxure cnocod M3MEpPEeHUs BETHMUUHBI YCKOPEHHS CBOOOIHOTO
NaJIeHHus ¢ TOMOUIbI0 MAaTEMAaTHYECKOTO MAasATHUKA.

110
OtBer: /[l ompenesieHusi yCKOpeHHMsI CBOOOJHOrO NAJAeHUSl C
MOMOIIbK) MASAATHUKA He00X0AMMO H3MEPHUTh €ro Mnepuos
KoJsie0anuii 7 u niuHy noaseca /. YckopeHue cBOOOIHOT0 NMageHUus
MOIKHO HaiiTh Kak g = 4n”-I/T".

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBETAa W3
YyeThIpex NpPeAI0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIU TMPABHUIHHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBaeTCs | 0Oayiom, HEBEpHBIH OTBET WU €r0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbI IU(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMbIE MTPU BHIOOpE
orBeToB. [lonHoe coBnazeHue ¢ BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6auios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUHUTAETCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APYroro ctoibua). [lonHoe coBnaaeHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3apaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh 1udp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEePHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orleHUBaeTcs B 3 Oasuia, eciu JOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET NMPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKYU \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.




[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0wmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX OdTambl (OpMUPOBAHHUS KOMIIETCHLIMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMd 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[lmaaupyemMble pe3ylbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TIOJIy4YCHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO /I CAMOCTOSITEIHHOW pabOTHI;

— TIOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 0OpabaThiBaTh Marepuail (BBIACTATH TJIaBHBIE MBICIA H
MOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAMEl  CIIaloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa Opea0oCTaBICHHS JCKIIMOHHOI0 MaTepHaia.

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

11.2. Meronnueckue yka3zaHus Uil OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIi y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TIPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIErOCs SBISETCS MPUBUTHE 00YJIAOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.




[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaAIOIMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTaju3alus 3HAHUW TNpU PelieHUuU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIaACHUC HOBBIMU MCTOJAaMU U MCTOAMKAMHU H3YUYCHUA KOHKpCTHOfI y‘-IGGHOI\/JI
JUCHUITIINHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYyYEHHBIX 3HAHUW 7S
BBITTOJTHECHHS 33 TaHMI;

— oOecrnedeHne palMOHATIBLHOTO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAJIBLHOU (opm
oOy4eHusl.

TpebGoBanust K MPOBEJICHUIO NPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKux padoT MpuBeACHHI B TalMd. 5
JTAaHHOW MPOrpaMMBl.

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3alad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMBIMU B JICKIIHOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckre ykKa3aHHMs IO IPOBEIEHHIO MPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

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

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

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIIMHBI, HAa3BAaHUE
NpakTUIeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuinsgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIIbl U AaTa 3aIUThl PaOOTHI.

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

Buvi6oowvr 1o pozenanHoi paboTe JOMKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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




11.3. MeTtonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OO0yYaIOMUKCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOIUKONM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

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

— 3aKpEIUICHHE, PA3BUTHE W JETalM3alMs TEOPETUYECKUX 3HAHWM, IMOJyYCHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOOBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminie Dusnka JOMKEH BBHINIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiX pabor. Ha
KKAYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuorTeke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00513aTeNTbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType u
00s13aTeNbHO MOYYHTe B OMOIMOTEKE BCe TOCOOUS, BRITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3peluaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMAET:

— Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1omycKk K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHalle.

B mpomecce BbImonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKose TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWIdg U HWHUIMAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHWe NpubOOpa, paboumii auManasoH, IeHa
JEJICHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; PE3yJbTaThl
W3MEPEHMI; 1aTa U MOANUCH CTyEHTa.

Bce 3anmucu n0KHBI BECTHCH aBTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WM TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHNE UX B



KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOTIYCTUTh OMIMOKY TNpH TNepenuchiBaHUU. CTapaTeIbHOCTh U aKKypaTHOCTH JIYYIlE MPOSBUTH
npu opopMIIeHUHU OTYETA.

[To okOHUaHUU W3MEPEHHI MPOTOKOJI 00S3aTEIBHO AACTCS HA MOAMKUCH MPEToaBaTeko.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
0003Ha4aeT, 4YTO OH OTBEYAET 3a BCE NPOBEICHHBIC WM3MEPEHHMsI, a TMOIIMUCH IMPEIoIaBaTels
03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MOJTYy4Y€Hbl UMEHHO TEM CTYJAEHTOM, KOTOPBIN COCTABHJI MMPOTOKOJI.

[To pesynbpTatam, 3a)MKCUPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3alUIIAeT €ro Ha CIeAyroIleM 3aHATud. [lpu 3ammre oTdyeTra MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3yinbTaraM. 3a
MPUHSATHINA OTUYET MPEINOAaBaTelb BRICTABIISIET CTYICHTY OIICHKY U MOCJIE ATOT0 COO0IIaeT HoMep
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOpHOH padboTe

OT4eT TOKEH COAEePKaTh CAEAYIOIINE Pa3/Iebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWHM JaOOpPATOPHOM palbOThHI, OTTyma €€ CIeayeT
IIEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIM DJEKTPUYECKOl cxeMoil ycTaHoBKH. He Hy»XHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U NIEPEUUCIIUTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XAPAKTEPUCTUK, IEPEHECEHHOW U3 MPOTOKOJIA U3MEPEHMIA.

3. PaGoune popmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, IO KOTOPBIM HEMOCPEICTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT OINpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu u3BecTHO. Bee nmpuBeneHHbIE
(opMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BreiBoa popmysn ¥ mpomekyTOUHbIE BBIPaXKEHUS B 3TOM paszfesie MPUBOAUTH HE HYXKHO.
@opMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yabTaTOB U3MEPEHUH B 3TOM PA3ZEIIE TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE JACCATUYHBIE pa3psaabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jiere.

5. IIpumepsl BEIYUCICHU.

B sToMm pa3zgene otueTta 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE PUMEPHI BBIYUCICHUHN 1O
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa MO KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, 4TOObI MPernoaaBaTesio
ObUIO Jierye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrprunciieHre NOrpenHoCTe.

B ostom pa3nmene ordyera IOKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3lien OTYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojblle Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKol. B HacTosmiem mocobuun




aBTOpBI IIOCTAPAJIUCH OCTAaBUTH JIMIIb CaMOE€ BAXKHOE 10 3TOM TEME M H3JIOKHUTHh MaTepua Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJAATCS HA OTICIBHOM JIMCTe. B 11000M cilyyae OHM JOJKHBI OBITh MOJNHMCAaHBI H
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTerabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsX JOKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW CceTKU. M3MepeHHbIEe Ha ONBITE 3HAYEHUS MOJIUCHIBATH
Ha ocax He cieayer. Ha rpaduk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAJIbHbIE TOUYKU, U
IPOBOAMUTCS COeMUHSAOMAs UX JMHUA. OKOJIO OAHOM WM HECKOJBKHMX TOYEK OTKJIaJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

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

B »sTOoM pazgene oTueTa HYXKHO TOABECTH HMTOT TNpojelaHHOW pabotel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAMINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M WX MOTPEIIHOCTH, CAENaTh 3aKII0UYEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)KHO 00s3aTeIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M AAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIWYMHAMH HMEIOTCA HEIONYCTUMBIE
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOJXKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe cTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIWMO naThb OOOCHOBAHHBIM OTBET HA MOCTaBICHHBIN
BOIIPOC.

BriBos 0MKEH COOTBETCTBOBATH 11€NIM PaOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

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

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

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

MeToauveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmewaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBpoBckas, FKO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.



3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'YAII, 2013. 68 c.

4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.
Hosukosa, I'.B. Tepemenko. CIT6I'YAII, 2019. 118 c.

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

11.4. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeACTBEHHOTO
YYaCTHI.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
0 3204HON (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJIL YCIIEBAEMOCTH.

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

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xaroTcs B paboumx yueOHbIX
mwiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHSA,
IPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMpernojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISFOTCS: YCTHBIN
ONpPOC Ha JIGKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpeactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00Oy4aromxcsi MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTPOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 3a HEro CTYACHT IOJy4MJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAABATENIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIeiicsl B cllyyae MpPOIycKa OO0YyYarolmuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITOJIHEHHS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS Ha
WHJUBUIYAJIbHBIX KOHCYJIBTALIMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEHY M0 Y4eOHOH TUCIHITIHHE.



B Teuenme cemectpa i gomycka K aupdepeHIUanbHOMY 3a4eTy WM IK3aMEHY
CTYAEHTY HEOOXOMMO c/iaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B cHUCTeMe aucTaHioHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEILHO». B ciydae HEBBHINOTHEHUS BBIICH3IOKECHHOTO CTYAEHT, HPH
YCIICIIHOM NPOXOXJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAIHOHHYIO
OLICHKY BBIIIIE «yJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallHH.

IIpomexxyTounass  arrectanust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKH 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4eHMs BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
OPUMEHATh MX IS PEHICHUs MPAaKTUYeCKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOPOIIO», «yIOBIECTBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BBIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOIO OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIIMCs
TEKYILLEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. JlemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PEIICHUI0 THUIOBBIX 3aJaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJEeTBOPHUTEIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenmmu copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUH ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Ounenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHINH
«HenocTaTouHbli». Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu 110
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepeueHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJATOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHW30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM ObUIM CIAaHbl M 3allUIIEHBbl Bce J1a0OpaTOpHBIE
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPOWTH aTTecTanuio. [Ipu moAroToBKe K CeCCHM ClIEAyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSM, OTBEACHHBIM JJIsl MOJATOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIErO KOHTPOJS M MPOMEXYTOYHON aTTeCTalluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu



CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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