MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUSI POCCUCKOK
OEJIEPALIMU
(benepanbHOE rocyIapcTBEHHOE aBTOHOMHOE 00pa3oBaTe/IbHOE YUPEK/ACHHE BBICIIErO
oOpa3oBaHus
"CAHKT-TTETEPBYPI'CKMIA IOCY JIAPCTBEHHbBIM YHUBEPCUTET
ADPOKOCMHUYECKOI'O ITPUBOPOCTPOEHM "

Kadenpa Ne 3
VYTBEPXJIAIO
OTBeTCTBEHHBIH 3a o0OpazoBare/IbHYIO
nporpamMmy

ZIOIL.. K.T.H., JIOII.

(IONKHOCTD, Y4, CTENEHL, 3BAHHE)
B.K. Ilowomapes  \//7,1/

@ aﬁphll./ q:{gvmn_rmn)

(noanmes)
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PABOYAS ITPOT'PAMMA JTUCIIMUTTJIMHBI

«Duznka»
(HanMeHOBAHHE THCLMIIIHHEI)

KO}l HalpaBJICHHUA HO,[[FOTDBKHJ" 24.03.02

CHICIIHA/IbBHOCTH

HaumenoBanue HarpaBieHHs!
[OArOTOBKHM/ CHIELUAlIbHOCTH

Cucremsl YIpaBJICHUA IBHKCHHEM H HaBHUTallUA

HaumenoBanue [Tpubops! B CHCTEMBI OPHEHTAIINH, CTAOKIIU3ALNN 1
HaNpaBIeHHOCTH HaBUTalMH
®opma oOyueHus o4Has
['on npuema 2024

Cankr-IlerepOypr- 2024




JIueT cornacoranus paboved mporpaMMbl JHCHHATIIHHBI

[Tporpammy cocrasui (a)

(OKHOCTD, y4. CTENCHD, 3BAHKE) TIO/ITHCE, J1aTa) (nHnuMansl, Gamuns)

JIOIL, K.Qp.-M.H. C;d/(/’// 17.06.2024 B.B. JloGatos
v

[Iporpamma oo6pena Ha 3acenannu Kapeaps: Ne 3

« 18 » UIOHS 2024 r, npotokon Ne 15

3aseayrommuii kadeapoii Ne 3
JLT.H., Ipod. mﬁzom A.B. Konbuib10B

o

(yu. cTeneHb., 3BaHUE) (noanuce, aara) (Muuimansl, hamuus)

3amecTuTeNb AUpeKTopa uHCTUTYTa Nel TOAMYECKOi paboTe
JIOIL., K.T.H.

/ 24.06.2024 B.E. Taparyn
(AOJIAKHOCTD, V4. CTENEHE, 3BAHNE ) MOJNKUCH, Jarta) (MHAIMATBL, (hamuins)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpHara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocT 24.03.02
«CucTtembl yIpaBleHUs] IBWKEHHEM W HaBUTauus» HampaBieHHOCTH «[IpuOopbl u cuctemsl
OpHEHTAIUH, CTAOMIIN3aUU U HaBUTaum». Jlucuuminna peanusyercs kadeapoit «Ne3».

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MATEMAaTUYECKOTO aHaJln3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMA B TPOPECCUOHATIBHOMN 1EATEIEHOCTI

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUH
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

[IporpaMMoil IHUCHUIIMHBI HPEIYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectamus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OOmiasi TpyJOEMKOCTh OCBOCHHMSI JUCHUILINHBI cocTaBiseT 11 3adeTHeix enuHuI], 396
YacoB.

SI3bIK 00yUYeHUS IO TUCIMILTUHE «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-1.3.1 obmagaer MaTeMaTHYeCKUMU
OIIK-1 Crioco6en A :

0OIIIENH)KEHEPHBIMH 3HAHUSMH B 00J1aCTH
PUMEHSITh

€CTeCTBEHHOHAYYHBIX U OOIICHHKEHEPHBIX
€CTECTBCHHOHAYYHBIC

IUCIIATUINH
U O0IIEMH)KEHEPHBIE

OIIK-1.Y.1 ymeTh NpUMEHATh 3HAHUS B
3HAHUA, METOIBI

00J1aCTH €CTECTBCHHOHAYYHBIX U
MaTEMAaTHYECKOTO
Ob6menpodeccnoHanbHBIE AHATIEA 1 OOIICMHKEHEPHBIX TUCIUTUINH
KOMIIETEHIINU OIIK-1.VY.2 ymeer npoBOAUTH

MOZACIIMPOBAHUA,

MAaTCMAaTUYCCKUC PACUCTHI U
TEOPETUUECKOT0 U o

MaTeMaTUYeCKUN aHaIHu3 B
AKCIIEPUMEHTAIBHOTO .

po(hecCHOHAEHOM e TEIIbHOCTH
HCCJIEIOBAHUS B

N OIIK-1.B.1 umeeTr HaBBIKM TEOPETUUECKOTO

npohecCHoHATBHOM

N SKCIICPUMCHTAJIBHOT'O UCCJICAOBAaHNUA B
JEeSITEIIbHOCTH

pohecCHOHANBHOM e TeIbHOCTH

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOLIINX JUCLMILINH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.

3HaHMA, TOJY4YEHHBIE NPU W3YYECHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIBb3YIOTCSI IPU U3yUYEHUU JAPYTUX JUCLUILINH!

— «DIIEKTPOTEXHUKAY,

— «MexaHuKa»;

— «MarepuanoBeneHuey;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHBI

TpynoeMKoCTb 10 ceMecTpam

Bun yueGHOM paboThI Bcero

Nel | N2 | Ne3




1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 11/ 396 4/ 144 4/ 144 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 90 36 54
Camocmoamenvnasn paboma, Bcero (dac) 102 40 22 40
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amed (3auer, dudd. 3au, | OIk3., 33 33 Hudod.
DK3.*%*) Hudd. ’ ’ 3au.
. 3au.
IIpumeuanue: " kannaTcKuil SK3aMeH
4. CoaepxaHue TUCIUTIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Pa3nenbl, TeMbl IUCHUTIIIMHBI (1ac) (C3) | (1ac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 14
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 14
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 13
Uroro B cemectpe; 34 17 17 40
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 7
Pa3nen 5. Margetusm 11 8 6 7
Paznen 6. OnTuka 12 2 3 8
Hroro B cemectpe: 34 17 17 22
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pasznen 8. KBanroBas MexaHuka 11 9 3 14
Paznen 9. ®usuka atoMHOTO siapa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro: | 102 51 51 102




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

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

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3fenoB U TeM JIEKIIMOHHBIX 3aHATHN

Paznen 1. MexaHuka.

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

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

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

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

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

Paznen 2. KoJsie0aHud 1 BOJHEI.

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

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




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

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

Pa3nen 4.

DJIeKTPUYECTBO.

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

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

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

Pasnen 5.

MarseTusMm.

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

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

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

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

Pazgen 6.

Onruka.

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




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

Pasznen 7. KBantoBas onruka.

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

Pazpnen 8. KBanTtoBasi MexaHuKa.

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

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

Pa3nen 9. Du3uKa AaTOMHOI0 A/ApPAa.

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

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

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHS. Knaccudukanus
aieMeHTapHbIX Yyactull. KBapku.

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

Ta6mmia 5 — [IpakTudeckue 3aHsTHS U UX TPYTOEMKOCTh

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

Cemectp 1




Kunematuka u
JUHAMHKa
MaTepUATbHON TOYKHU

Pemrenue 3agau

Kunemaruka u
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela

Pemenue 3amau

CneunanbHasi TEOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka n
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHHETHUYECKasi TEOpuUs

Pemrenue 3agau

Cemectp 2

HanpsioxkenHocts u
IIOTCHIIMAJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpencarop

Pemenue 3amau

10

XapaKkTepuCTUKu
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3AIINS

Pemrenue 3agau

Cemectp 3

14

TermoBoe nu3nyyeHue,

dhoTodrddext

Pemenue 3amau

15

Oddext KomnroHa,
cBoiicTBa (HOTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTHOIIIEHHE
HEOIPEIETCHHOCTEN
I'elizenOepra, BOJHBI

Pemenue 3amau




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

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronXxcs

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




Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

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

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 34 14 7 13
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 34 13 / 14
IToaroroBka kK IpOMEKyTOUYHON 34 13 3 13
arrectaruu (ITA)

Bcero: 102 40 22 40

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

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN

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

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

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

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

Uponos, 1. E. Mexanuka. OCHOBHBIE

3aKOHBI : yueOHoe nocobue / U. E. Upomos. -

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

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

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

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

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

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

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

https://znanium.com/catalog/

Uponos, Y. E. KBantoBas ¢usuka.




product/1984909

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

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

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Mpoos.
- 14-e u3a. - Mockaa : JlJabopatopust 3HaHHIH,
2021.-434c.

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

42380

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

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

23463

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

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

15197

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

https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

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

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

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

https://urait.ru/bcode/454214

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

https://urait.ru/bcode/454215

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




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

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

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

URL anpec HaunmenoBanue

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

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

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
oOpa3zoBaHHE

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

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

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO 0OecIieueHus

Ne i/t HaumenoBanue

1 MS Office

2 MS Windows

8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenb UCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-




1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYNIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIbTALUM, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

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

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

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

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu 6OJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYMIOBBIX U WHAWNBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Indpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

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

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE

196135, r. CaHKT-
[TerepOypr, yiu.
I'actenmo, a. 15,




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON aynutopus Ne32-06
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TA0OPAaTOPHBIE YCTAHOBKHU IO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. CaHkTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
uHpopMauy O0JIBIION ayAUTOPUH; TabopaTOpHOE
o0opyJoBaHue

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

7 | YueOHas aynuTopus aiis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankT-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUIECKUE [etepOypr, ym.
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON lacremno, a. 15,
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopymoBaHue.

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalU
o0yyaromuxcs 1o JUCUUIUTHHE puBeeH B Tabiuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB VISl POBEICHUS IPOMEXKYTOYHOM aTTeCTallN

Bunx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepernrpoBanHbIii 3a4éT CHmcoK BOIPOCOB;
TecTsr;
3amaun.




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-0auibHas IIKajIa PAKTCP bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeIi0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIUATM3HUPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOM JEsITENIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.

«XOPOLLIO
«3AuTEHO

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

— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeE€T CUCTEMOH CENMaIN3UPOBAHHBIX NOHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOTO
MarepHara;

— JIOTyCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYTUPYET BBIBOJIOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist sKx3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

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

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIIK-1.3.1

2 JlaiiTe onpeneneHre MaTepuaIbHOU TOYKH. OIIK-1.3.1
Teno IBUXKETCS U3 COCTOSHUS MOKOSI C TAHTCHIIMATBHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-1.Y.1
BEJIMYMHY MOJHOTO YCKOPEHUS TeJa d.




HazoBure, B kakux enuHuuax usmepsierca B cucreme CU yrmoBas

4 OIIK-1.3.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 JatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1
[Ipoananu3upyiite OTIMYMA CHACAYIOIIUX (UIUUECKUX MOJeNeit:

6 adcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure OIK-1.Y 1
IpUMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KadyecTBE
MarepuasibHOM TOUuku 1 ATT.

7 [Tokaxure CB3B  MEXIY JUHEWHOM M  YIJIOBOM CKOPOCTBIO OIK-1.Y 2
MaTepUaIbHON TOUYKH.

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHHOIO ABUXKEHUS Tela II0

2 M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2%t + 0,5%7 (m). Kakoii OIK-1.Y 1
nyTh TMPOWAET TeJIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHNE 3aKOHOB, UCIOJIb3YEMBIX JUUISl PEIICHHUS 3aJa4H.

9 Chopmynupyiite nepsblif 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE TPUHIUI W3MEPEHHUS BEIMYMUHBI CUJIbI, OCHOBAaHHBIA Ha OIK-13.1
TpeTbeM 3aKoHe HproTOHA.

1 OOmbscHHUTE, KaK, COTJacHO BTOPOMY 3akOoHY HpIOTOHA, 3aBHUCHUT OIK-13.1
YCKOPEHHE TeJIa OT €r0 MACChl.

[IpuBenure npumep, WUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
HproToHa.

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

13 W3MEHMTCS CHIIA JABICHMS KaMHS HA JIHO, €CIM CBEPXY HAMMTb | w4 by
KepocHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOMI
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIK-13.1
TPACKTOPHUH TUIAHET.

OueHuTte 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,

15 KaK M3MEHHUTCS CHjla B3aUMHOIO TATNOTEHMs IBYX Tei, ecin maccy | OIIK-1.B.1
OJIHOTO W3 TE€J YBEJIHMYWTh BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —

YMEHBIIUTH B JIBa pasa.

16 JlaliTe onpeneseHne UMIyJbca Tela Kak GU3NIECKON BEITMYHHEI. OIIK-1.3.1

17 ChopmynupyiiTe, npu KaKUX YCIOBHUSIX BBIMOJHSIETCS 3aKOH OIK-13.1
COXpaHEHMsI UMITYJIbCA.

18 HazoBute, kakasi puznueckas BeIMUInHA Ha3bIBaeTcst MoMeHTOM cruibl. | OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOT'O 3aKOHA IMHAMUKH ISl IOCTYNATEIbHOIO

19 1 BpamarenbHoro aBwxeHus. Haitgute B3ammocszun mexay stumu | OINK-1.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenue paboThl Kak PU3HMUECKON BEITUYNHBI. OIIK-1.3.1

22 ChopmynupyiiTe, 9TO TaKOE MOIITHOCTh KaK (pU3uvecKas BeINYHHA. OIIK-1.3.1

23 OO®bscHHUTE, TOYEMY LIEHTPOCTPEMUTENbHASL CHJIa MPH BPAIICHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoil m = 1 Kr o 1eicTBHEM

24 HEKOTOPOM CHIIBI U3MEHUJIO CBOIO CKOPOCTH C 0p = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
OO0ocHyiiTe TpUMEHEHHE 3aKOHOB, MCIOIb3YEMbIX [UIsl peIIeHUS
3a/1a4H.

25 OObsicHUTE, B YE€M COCTOMT pa3IUyUe MEXKIY KOHCEPBATUBHBIMHU H OIK-1.Y 2
HEKOHCEPBATUBHBIMH CHJIAMHU.

2% Kakoit kopabGip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH OIK-1B.1

HEHATPYKEHHBIH — TpW  OJMHAKOBOM MOIIHOCTH JBHUraTesis?




OO6ocHYylTE CBOW OTBET.

27

Jlaiite onpenenenne noTeHManbHON 3Hepruu. OT Yero oHa 3aBUCHUT?

OIIK-1.3.1

28

OObsicHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpAaHEHHUS MEXAaHUYECKOW OSHEpruw.
[IpuBenuTe puMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

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

OIIK-1.V.1

31

[Tokaxkute Ha mpuMepe TOHKOro ctepkHs nnuHon 20 cM u maccoi 30
I, Kak npumeHnserca teopema lllreliHepa Ui pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEP)KHA HA
OJIMH M3 €r0 KOHIOB.

OIIK-1.V.1

32

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

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYeCcKas OHCPIrHUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-1.Y¥.2

34

ChopmynupyiiTe 1Ba  MOCTyJaTa OTHOCUTEILHOCTH

DiHIITEHA.

TEOPHUH

OIIK-1.3.1

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
KIaccudeckas (popMyna s KHHETHUecKo# smeprum E = m*V*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKash SHEpPrus Teia
corinacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak W3MEHUTCS NEpUOA KoIeOaHU MPYKHUHHOTO
MassTHUKa IpU YBCIWUYCHHU CTO0 MaACChl B 2 pas3a, a KCECTKOCTHU
NPY>KMUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOaHUN C UX aMIUIUTYI0U?

OIIK-1.Y.2

38

Cnenaiite BBIBOJ IO BONpPOCY: Kak OyJIeT M3MEHITbCA X0
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPaBHEHMIO C XOJOAHBIMA 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUe Oeryieil BOJIHBL.

OIIK-1.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBIL.

OIIK-1.3.1

43

HcTouHuK 3ByKa M IPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexTa Jlonmepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
M/c, v,y = 60 M/c.

OIIK-1.V.1

44

Cdopmynupyiite npunimn [ roirexca.

OIIK-1.3.1

45

HazoBute onpenenenne nureppepeHiny BOJH.

OIIK-1.3.1

46

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

OIIK-1.V.1

47

HazoBuTe oCcHOBHBIE napaMeTpbl COCTOSAHUA, KOTOPBIMH OIIMCBIBACTCSA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-1.3.1




Ha onHy wamry BecoB MocTaBWIM ONIOAIE C TOpsidei BOJOHM, a Ha

48 Ipyryio ypaBHoBemmuBawmue e€ rupu. Coxpanutcs iu ¢ Teuenuem | OIIK-1.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anummuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y YKECTKOH JIBYXaTOMHOM OINK-13.1
MoJieKyJibl. C KaKUMU JIBUYKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.1

59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-1.B.1
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, Haxopsmuiics npu nocrosstHHOM nasneHuu p = 100 kIla, uzmennn

53 o0seMm c V| =4 M no V, = 12 M [Tokaxwute, kak paccunutbiBaetcsa | OIIK-1.Y.2
paboTa rasa B TaKOM IPOIIECCe, U HANINUTE €€ BEIINUUHY.

54 CrenaiiTe BBIBOJBI MO XapaKTepy MU3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-1B.1
ero 6picTpoM pactirpeHuu. OTBET MOSICHUTE.

55 [lepeuncinre, 3 KAKMX 4aCTE€ COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MacSIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTennlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TMOBEPXHOCTh BOBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Uto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM

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

Cemectp 2

58 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1

59 JlaiiTe onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1

60 Kak wu3MeHutcst cuina B3aMMOJEWUCTBHS JBYX OJJIEKTPOHOB, €CIHU OIK-1.V 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET.
[Ipoananm3upyiiTe, Kakyr pabOTy COBEpIIAET AIEKTPOCTATHUECKOE

61 MoJIe TIPOTOHA B aToOME BOJOpOja MpH TOJHOM oOopote anekTpona | OIIK-1.V.2
BOKPYT HETO.

62 Kak B3auMHO OpHUEHTHPOBAHBI CUJIOBBIE JIMHUU U SKBUIIOTEHIIMAIbHbIE OIMK-13.1
OBEPXHOCTU?

63 B xakux emuHunax cucteMbl CH MOXHO M3MEPSITh HANPSKEHHOCTD OIK-13.1
AIIEKTPUYECKOTO MOJIS? "

64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1

65 Kaxkue BemiecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1

66 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU OIK-1.Y 2
JIUAJICKTPUKAMH.
[Ipoananu3upyiiTe, Kakoil BEIUYMHBI 3aps IOLKEH HAXOIUTHCS Ha

67 oOKIazKax KOHJIEHcATOpa, YTOOBI pHU pa3HOCTH NoTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
OueHnrte, KakoW €MKOCThIO OyayT o0jamaTh MeETATHYECKUe

68 IIACTHHBI TOMmaap0 0.2 M, KOTOpBIE pazfeneHsl cinoeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
Cnenaiite BBIBOJ, KaK M3MEHHUTCS D3JIEKTPOEMKOCTh ILIOCKOIO

69 KOHJICHCATOpa ¢ KBAJpPaTHBIMM IJIaCTUHAMH, eciii u3 »Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYT'M C TUAMETPOM, PaBHBIM CTOPOHE KBaJpata.
OnieHuTE CHUTyalMIO: JBa KOHJIEHCATOpa OJMHAKOBOW eMkoctu 200

70 MK®D coenuHeHBI MapawienbHo. Kak m3aMeHuTcs ux obmasi emkocth, | OINK-1.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?

71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKa. OIIK-1.3.1




72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeMH. OIIK-1.3.1
73 Kax n3MeHunTCs ConpoTHUBIEHUE POBOJIA, €CIIN €0 JUIMHA YBEINIUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4duTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBICHUH 3 KOM npu OIK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 Jaiite onpeneneHrue MarHUTHOW MHIYKLHH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 Paccuunraiite, yemy paBHa BeIUYMHA MArHUTHOTO TOJISI B LEHTPE OIK-1.Y 2
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccuuraiite MarHUTHYIO WHAYKIUIO Ha OCH JJIMHHOrO coiienouna, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI U (peppOMarHUTHBINA
7 CeplIeUHUK ¢ mpoHulaemMoctbio | = 100, ecnu mo HEMYy MPOXOIUT TOK
cuioit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpouJa, HeoOxomumyio, yToOsl | OIIK-1.V.1
80 IIpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
uMmeno Benmnunny 1 MTo.
Onpenenure, KakoM 3aps/i HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYKIuen 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTYyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananusupyiite Benuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OIK-1.Y.1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykunuer 50 mTin. OtBer U
3anuiunre B MB.
85 Jalite onpeneneHus [uaMarHeTUKaM U I1apaMarHEeTUKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-1.3.1
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . OIIK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
29 Hpezmo;xmev crocod W3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-1.Y 2
3aKJIFOYEHHOM B KaTYIIKE, C TIOMOIIBIO CONPOTHBIICHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaMpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIlK-1.3.1
[Ipoananu3upyiTe, A€ CBET ABMXXETCS ObICTpee — B anmase (n = 2.42)
93 i B Bozie (n = 1.33). Bo ckonbko pa3 paznuyarorcs ckopoct ceera B | OINK-1.Y.1
JIAHHBIX cpenax’?
Ouenute cuTyalMio: JIyd CBETa MaJaeT Ha TIPaHULy pasjena JIByX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
94 paBeH 2.4. Bo3MOXHO 111, 4TOOBI OTpaXeHHBIN 1 nperomiieHHbii ayun | OIIK-1.B.1
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu na, omnpenenute
II0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.
95 Urto Ha3wIBatoT uHTEphEpeHImei ceera? OIIK-1.3.1
96 Onumure, B 4eM pasInyue Mexay reomerpudeckoid u omnruueckoit | OIIK-1.Y.2




Pa3HOCTHIO XOJ]a CBETOBBIX JIYUEH.

97

[Ipemnoxxure TeopeTHueckoe OOOCHOBAaHME HAJIMUUS  PATyKHOU
OKpacKd y TOHKHMX IUICHOK (pa3jMTOe Ha MOBEPXHOCTU BOJBI MACIoO,
MBUIbHBIE ITY3BIPU U T.I1.).

OIIK-1.B.1

98

Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOJIO/ICHUS] UCTICPCHHL.

OIIK-1.3.1

99

[Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpPa MOXKHO
HaOmroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BONHBI 500
HM.

OIIK-1.V.1

100

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

OIIK-1.3.1

101

[ImockomoApU30BaHHBIA CBET TMaJaeT Ha aHaluW3aTop Tak, 4YTO
IUIOCKOCTh NHOJspU3alMu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo ckoibkO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

OIIK-1.Y¥.2

Bormpocsr (3amaun) nms 3adera / aud . 3adera npeacTarieHsl B Tadmuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera

Kon
WHIUKATOpa

1

Yto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-1.3.1

2

Bo ckompko pa3 U3MCHUTCA IOTOK SHCPIrUHM OT HUTH HAKAJIWMBAHUSA
JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyiTe Baiml OTBET,
ormpasichk Ha 3akoH Ctedana-bonbiimana.

OIIK-1.V.1

Pacnonoxkure ciemyrommue CIeKTpalbHbIE KJIACChl 3BE3J B TOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — XxenTele,

M — kpacHbie,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOIIOTHO YEPHOTO Tea.
OOBsSICHUTE TIOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.Y¥.2

OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tela C IMOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.Y.2

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

B kakux enununax cucrtemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.1

MoeT a1 BUIUMOE H3JIyuyeHHe BbI3BaTh (POTOA((EKT B ImIacTuHE U3
MeTasuia, pabora BbIXoga KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

OIIK-1.B.1

OObsicHUTE TPUYUHY BO3HUKHOBEHUS TOPMO3HOIO PEHTI€HOBCKOIO
U3JTy4YCHHUS.

OIIK-1.3.1

OOBsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

10

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

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

11

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

OIIK-1.3.1




12

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

OIIK-1.V.1

13

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

14

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

OIIK-1.3.1

15

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

OIIK-1.V.1

16

KaxoB ¢hu3nvecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-1.3.1

17

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

OIIK-1.3.1

18

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

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

V.

OIIK-1.V.1

19

«HYJEBBIX KOJI€OaHUN» KBAHTOBOTO
CBA3aHA C  COOTHOILUECHHEM

Kakum obOpazom sHeprus
TFapMOHUYECKOTO  OCLMJLIATOpA
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

20

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

OIIK-1.Y¥.2

21

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

OIIK-1.Y¥.2

22

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

OIIK-1.B.1

23

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

OIIK-1.B.1

24

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

OIIK-1.3.1

25

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

OIIK-1.3.1

26

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-1.Y.1

27

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

OIIK-1.B.1

28

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

29

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

OIIK-1.V.1

30

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

OIIK-1.3.1

31

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

OIIK-1.Y¥.2

32

Kakass wacrtuna HaseBaercst ¢oHoHOM? KakuM  KBaHTOBBIM

OIIK-1.3.1




| pacnpeeieHieM ONUChIBalOTCS (YOHOHBI? |

[lepeuenr TeM nas KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
MpeICTaBICHBI B Ta0wmie 17.
Ta6mmia 17 — [lepedern TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI

Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO

Bompocsl 11 IpoBeneHMsS IMPOMEXKYTOYHOM arTecTalMu B BHJIE TECTUPOBAHUSA
MpeICTaBJICHBI B TaOymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

Cemectp 1

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

1 1) [psimas nuHuA OIIK-1.V¥.1
2) JIunus ¢ meperudbom
3) [Tapaboma

4) OKpYKHOCTH

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX q)HBH‘IeCKI/IX BCJIIMYHUH UMECT
CAUHUIY UBMCPCHUA, COBITAA0IIYIO C e IMHUIICH N3MCPCHUSA CHIIBI?

2 1) Umnynsc OIIK-1.3.1
2) Yckopenue

3) Bec
4) YrnoBas CKOpOCTh

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

1) U3MeHeHnto 3HEprun CUCTEMBbI OIK-1.¥.2

2) Hymo
3) 3MeHeHnI0 UMITYJIbCA CUCTEMBI
4) YcKopeHHIo LIEHTPa Macc CUCTEMBI

Yro mnpousoiaér mocie aOCOMIOTHO HEYNPYroro yaapa YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua
C MaccoW m; JBHUrajach BIIPaBO, a YaCTHIA C MAacCOW M, HABCTpPEUy
YaCTHUILIE C MACCOU M.

4 OIIK-1.B.1
1) YacTtuubl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuubl OyayT MOKOUTCA

4) Yactuupl OyayT IBUraThCsi B IPOTUBOMOJIOKHBIE CTOPOHBI

Yro HpOHSOﬁI{CT ¢ MOMCHTOM HWHCPIUHU CBUHOOBOI'O MHNHWIIMHAPA
OTHOCHUTCIIBHO OCH, COBHa,I[aIOH_Ieﬁ c €10 FGOMCTpH‘ICCKOﬁ OCBIO

OIIK-1.B.1
CUMMETPUH, €CIIM LIWJIUHJP CIUTIOIIUTD B IUCK?




1) He usmenurcs

2) YBeauunTcs

3) CoxpaHurcs

4) CTaHeT paBHBIM HYJIIO

YKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JBIKEHMUS.

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

OIIK-1.3.1

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

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

OIIK-1.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0TOHA YTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCUYETA

3) @akT cyuieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyIecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | amues

OIIK-1.3.1

Vkaxure, B Kakux equHuiax B cucreme CU nzmepsiercs cuna:

1) kr*m/c
2)H

3) kr*m’
4) m/c?

OIIK-1.3.1

10

Paccunraiite BeIM4YMHY MOIYJIsI 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-1.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

PaccunTaiite, uemy paBHa paOoTa KOHCEPBATUBHOW CHJIBI II0
3aMKHYTOM TpaekTopuu (1o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yOBUTH MOTEHIIUATLHON SHEPTUN

OIIK-1.3.1




2) IIponopuroHanbHa MPUPANIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa nyJio
4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

Kaxkas u3 nepeyucieHHbIX (PU3NYECKUX BEIMYHUH UMEET Pa3MEPHOCTH
(kr*m)/c*?

13 1) MomeHT cuiibl OIIK-1.3.1
2) MoMeHT uHepuuu
3) MoMeHT umiryibca
4) Cuna
Korna tanreHunmanpbHOE€ YCKOpPEHHE paBHO HYJIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...
14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM OIIK-1.3.1
2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM
3) PaBHOYCKOpEHHBIM MIPSMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM
Bri6epute mpaBuibHBIM OTBeT. Kak WM3MEHSETCS MOIyJb CKOPOCTH
IpU MPSIMOJUHEHHOM JIBHXKEHHH, €CIM 3aBHCHUMOCTb IMPOMIEHHOIO
TEJIOM IyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ +t°2
15 1) V6bisaer OIIK-1.VY.1
2) IIpoxoaut 4epe3 MUHUMYM
3) Bo3pacraert
4) OcTaéTcst TOCTOSTHHBIM
Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?
1) J=m*P/3
16 2) T =m*P/12 OIIK-1.3.1
3) J = 2*m*r%/5
4)J= m*¥
Kak cooTHOCSTCS MOMEHTHI WHEpUMH JOucKa J; W uuiauHapa J,
KOTOPbIE UMEIOT PaBHbIE MACCHI U PAUyChl?
17 1) Ja=Jn OIIK-1.Y.2
2) Jn>Ju
3) Jn>2*Jn
4) Jn > Ju/2
Haiimute oTHOIMEHNE MPOU3BEACHHBIX padoT (A1/A;), eciau nBa qucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSIHUS MOKOSI 1O OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.
18 N1 OIIK-1.V.1
2)3
3)4
4)5
Kakoii y4€HbI co3mall CHEeUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
19 (CTOy? OIIK-1.3.1

1) Tanuneit




2) DHHINTEHH
3) Jlopenn
4) bop

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-1.3.1

21

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

1) ®>> w0
2) o> w0
3) o= ol
4) ® << w0

OIIK-1.3.1

22

Bribepure, Kkakasg ¢u3nyeckas BEIMYMHA  H3MEHSETCS  IOJ
BO3JCMCTBUEM CHJIBI HA TEJIO COTJIaCHO BTOpOMY 3akoHy HrroToHa?

1) MonspHas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPIIHT

OIIK-1.3.1

23

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

1) 3amknyTO#M

2) He3amkHyTOM, rie cyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYJIIO
3) HezaMkHYTO, I/ie CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA

4) HezamkHyTOM

OIIK-1.3.1

24

Vkaxure, paboTa Kakoil W3 NMEPEUMCIIEHHBIX CHWJI paBHA HYIIO TpU
3aMKHYTOW TPAacKTOPUU IBHKEHUS TeEIIA.

1) Bsizkoro TpeHus

2) Cunsl TpeHUS KaueHUS

3) Tarorenus

4) Cunbl TpeHHUS CKOJIbKEHUS

OIIK-1.3.1

25

UeMy paBHa BeIMYMHA YCKOPEHHS CBOOOJHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? Benuuuny g
BOIIM3H TIOBEPXHOCTH 3EMJTH MPHHATH PaBHOI 9.8 M/c”.

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

OIIK-1.V.1

26

[Ipoananusupyiite, KakK U3MEHUTCS epuon Kosie0aHuit
MaTEeMaTU4YeCKOro MassTHHUKA, €CJIU JUIMHY €ro MojABeca YBEJINYUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 paza?

OIIK-1.Y.2




1) YBeanuurcs B 3 pa3a
2) YBenuuurcs B 4 paza

3) YMeHbmMTCA B 2 pasza
4) Ymenwmutcs B 4 pasza

27

Uto mpou3oiAET co CpemaHeil dHEpPruel MOCTYyNaTeIbHOrO JBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOHl Macchl HIEaIbHOTO
rasza n300apu4ecKd yMEHbIUJICS B 2 paza?

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

OIIK-1.B.1

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONMIEH CUTYalluH: JBa
pa3IMYHBIX HUACAIBHBIX Ta3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType W 3aHUMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxuMaroTCs aauabaTHIeCcKu 0 YMEHbIICHHs 00beMa B 2
pasza.

1) I'a3bl HArpeIUCh OAUHAKOBO

2) OnHoaTOMHBIN HarpeJicst 00JIbIIe
3) JIByxaTOMHBII Harpescs OobIiie

4) T"'a3b1 BOOOIIIE HE HATPEIUCH

OIIK-1.B.1

Cemectp 2

29

YkaxxuTe sIBICHHE, KOTOPOe UMeHyeTcsl nHTepdepeH et BoaH?

1) OruGanue BOJTHAMU MPENSTCTBUMA

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

3) OTKJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHHUs MPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO

4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOJTHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KakuM JOJDKEH OBITH yroj MajJ€HUs CBETOBOTO
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajaromm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

OueHuTe 3IEKTPOEMKOCTh MIIOCKOTO BO3YIIIHOTO KOHIEHCATOpa, €Cln
paccTosiHue MEXIy ero oOKiIajKkaMy yBEIHMYHTh B 9 pa3, a 001acTh
MEXy OOKJIaIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (& = 81)?

1) YMenbmutes B 4 pa3
2) YBenuuurcs B 4 paza
3) YBeamuutcs B 9 pa3
4) Yeenuuutcs B 12 pa3

OIIK-1.B.1

32

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

1) IIpoBogHUKM

OIIK-1.3.1




2) IonrynnpoBOJHUKHI
3) [natuna
4) Ind1eKTpUKH

33

Kak HaTpaBJICHBI CHJIOBBIE JTVHUU HaNpsHKEHHOCTH
AIIEKTPOCTATUYECKOTO TOJSI, CO3/1aHHOTO TOYEYHBIM OTPHUIATEIHHBIM
3apsaom?

1) 3akpy4urBarOTCA BOKPYT 3apsijia

2) K 3apsay

3) 3akpyuuBaroTCs BOKPYT 3apsiia IO YaCOBOM CTpEJIKe

4) 3akpyuuBarOTCs BOKpYT 3apsia IPOTUB YaCOBOM CTPEJIKH

OIIK-1.3.1

34

B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 10517

1) A/m
2) B/m
3)B

4) A*m

OIIK-1.3.1

35

MoxeT 1M 4YacThlla UMETh 3apsj, BelMyumHa Kotoporo B 1.5 pasa
00JIbIIIE AIIEMEHTAPHOIO 3apsaa?

1) Moxert

2) Het, He MOkKeT

3) Moer, HO TOJIBKO €CJIH 3apsii OTPULATEIbHBIN
4) MoeT, HO TOJIBKO €CJIM 3apsif] MOJI0KUTEIIbHbBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO MO 7

1) [loTeHLIMaNbHOM JHEPTUM E€AUHUYHOTO IOJOKHUTEIBHOTO 3apsiaa
WM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3aps Ly

2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKUTEJIBHOT0 3apsijia W3 [JaHHOM TOYKH TOJsS B
0eCKOHEYHOCTh

3) Cuute, NeCTBYIOIEH Ha 3aps/l, TOMEIICHHBIN B JAHHYIO TOUYKY MMOJIA

4) Kuaetnueckoi SHepru MpOOHOTO TOUEYHOTO €AMHUYHOTO 3apsiaa B
NAHHOU TOYKE MOJIA

OIIK-1.3.1

37

Hanummure popmyny 3akona Oma B nudepenmansaoi hopme:

HR=UI
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OIIK-1.3.1

38

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

1)5wm
2)6m™m
3) Tm

OIIK-1.B.1




H1lw

Kak  HaspiBaeTcs  BeNMUMHA ~ HANPSHKCHHOCTH — IOJS,  €CIH
HAMarHMYEHHOCTh  (peppomarHeTnka oOpamaercsi B HYIb H
HANpsDKEHHOCTh  IIOJI1  HANpaBlieHa  IPOTHUBOMOJIOXKHO  MOJIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

39 OIIK-1.3.1
1) T'ucrepesncom
2) KoopuuTBHOM CHJI0H
3) Ionspuzanueit
4) MarauToIBIKYIIEH CHITON
OrneHuTe, MO0 KaKoW TpaeKTOpUU OyHeT ABUTaThCsS B MATHUTHOM II0JIE
YacTHUIla, JIETAask C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUNA MarHUTHOM
WHIYKIIWH.
40 1) OKpY*RHOCTS OIIK-1.V.1
2) llpsamas
3) OBanounn
4) Dnnunc
B kakux eauHUIIAX H3MEPSETCS] HANPSKEHHOCTh AIIEKTPUYECKOTO
noJist?
41 1) A/m OIIK-1.3.1
2) B/m
3) Kn
4) Tn
VYcraHOBUTE COOTBETCTBHE MEXKAY MATE€pUajoM MPOBOJHUKA U €rO
3EKTPONPOBOAHOCTHIO:
Matepuan DIeKTponpoBoHOCTH (o, 1/(OM-cm)
42 | A) Mertamn 1)>10"-10"° OIIK-1.3.1
b) [TomympoBotHUK 2)10"°-10°
B) JuoIeKTpuK 3) 10* - 10°
Otset: 1-B, 2-b, 3-A
OueHute, Kak COOTHOCSITCS YTJIbl MaICHUS oL U OTPAKEHUS (p CBETA.
)a>>0o
43 2)a>o OIIK-1.3.1
Ha=9¢
4)a<e
[Ipoananm3upyiite, 4YemMy paBeH  aOCONIOTHBI  IOKa3aTelb
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUILIAEMOCTHIO € = 16 1
MarHUTHOM MPOHUIIAEMOCTBIO [ = 17
44 1) 1/32 OIIK-1.V.1
2) 1/4
3)4
4) 1/16
45 J1st 0OBSICHEHHSI KAKOTO SIBJICHUSI MOKET OBITh UCIIOJIb30BAaH MPUHIUI OIMK-13.1

I'tolirenca-®penens?




1) KorepenTHoCTh

2) Iudpakuus

3) onspuzanus

4) KopnycKyIsspHO-BOJHOBOM JTyaji3M

46

[Ipoananusupyiite, 4yeMy paBeH IEPUOX  PELICTKH, KOraa
nudpakironHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

1) 100 Mmxm
2) 500 Mxm
3) 200 MM
4) 5 MkM

OIIK-1.Y.2

47

[Mpoananu3upyiiTe WHTEHCHMBHOCTh CBETa NPU HHTEPPEPCHLUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*m*N (N =0, 1, 2, ...).

1) 4*1
2) 3*1
DI
4) 0

OIIK-1.V.1

48

Haitgure npaBwibHOE  Ha3BaHUWE Ui BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TOJIS.

1) IToTenuuan

2) Hanpsi>keHHOCTH
3) Unnykuus

4) 3apsin

OIIK-1.3.1

49

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

1) IIpsimo mponopurOHaIBHO

2) IIponopuMOHaNBbHO CTENEHHU OT PA3HOCTH NOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaApaTy

4) He 3aBucur

OIIK-1.V.1

50

Onennre, Kak U3MEHHUTCS cuiia AJIEKTPOCTATHYECKOTO
BSaHMOﬂeﬁCTBHH ABYX TOYCYHBIX 3apsAd0B, €CIM OAWH H3 HUX
YMEHBIINTh B 4 pa3a, a pacCTOSIHHE MEXKIy HHUMH YMEHBIIUTH B 2
paza?

1) YmensmmTcs B 8 pas
2) YMmensmmTcs B 2 pasza
3) Ymensmmutcs B 16 pa3
4) He nzamenurcs

OIIK-1.B.1

51

UTo U3 MEepeUrCICHHOTO SBISAETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHUI
MArHUTHOTO HOJIs?

1) CuiioBble IMHMM MATHUTHOIO OJISI BCEr1a 3AMKHYThIe

2) MarHuTHBIC CWIOBBIE JIMHWUM HAYWMHAIOTCS HA MArHUTHBIX W
3aKaHYMBAIOTCS Ha SJIEKTPUUECKUX 3apsiax

3) MaruuTHbIE CHWJIOBBIC JMHWUW HAYWHAIOTCS M 3aKaHYMBAIOTCS Ha

OIIK-1.3.1




MAariuTHBIX 3apsagax
4) MarauTHbBIE CHUJIOBBIC JUHWH HAUMHAIOTCSA M 3aKaHYMBAIOTCA Ha
SJICKTPHUYCCKUX 3apsagax

CnenaiiTe BBIBOJ, KaKOH T€OMETpUYECKON (DUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHULbI, JABUTAIOUICHCS MO
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW WHYKITHH.

52 1) OKpYKHOCTS OIIK-1.B.1
2) [Tapabomna
3) 'umep6omna
4) Cnupaasb
Ouenute creneHp nossgpuszauuu P cBera, €ciu CBET IPENCTaBISET
co00il cMechb €CTeCTBEHHOTO CBeTa C IUIOCKOMOJISPU30BAHHBIM.
VHTEHCHUBHOCTh  MOJSPU30BAHHOTO  CBETa B Jydye  paBHA
MHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb MPEIOMIICHUS BEIECTBA, €CIH CKOPOCTh
CBETa IIPU IEPEXOJ€ Jyda M3 BO3AyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
54 1.2 OIIK-1.Y¥.2
2) 1.25
3)0.2
4)2.2
Paccunraiite yroam Mexzay ONTHYECKMMM OCAMM IOJsIpU3aropa M
aHanu3aropa. llpu NpoOXOXKAEHUMM CKpPEHIEHHBIX MOJSIpHU3aTOpa U
aHaJIM3aTOpa MHTEHCUBHOCTH CBETA YMEHBIIMIACH B 4 pasa.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH
Ha OCHM JUIMHHOI'O COJICHOWJIA, €CJIM TOK B HEM YBEIMYMTH B 4 pasa, a
IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBeauuurcs B 2 pa3a OIIK-1.Y.1
2) Yeenuuures B 9 pas
3) YmensbmmTcs B 9 pas
4) YmenbmuTes B 3 pasza
Cemectp 3
VYkaxure, Kakoe TeJo ABISETCS AOCOMIOTHO YEPHBIM TEIIOM.
57 1) Ilorsomaer Bee majgaoinee Ha Hero U3JIyYeHue OIIK-1.3.1

2) OTpakaeT Bce Majaroiiee Ha Hero U3IydeHue
3) M3nyyaeT B peHTT€HOBCKOM JIMAIa30He




4) Nzny4aer B BUIUMOM JUana3oHe

Y KaKkoro u3 Ten oTpakaTeIbHask CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro

58 OIIK-1.3.1
2) 3epkajbHOTO
3) MaroBoro
4) Yepnoro
Onenute, BO CKOJIBKO pa3 YBEIUYMUIIACh SHEPreTHYECKask CBETUMOCTh
abcomoTHO yepHoro Tefa npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.
59 1) B 72 pasa OIIK-1.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Breibepure, kakas  Qopmyma  HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAIBbHYIO IUIOTHOCTh SHEPreTUYECKOH CBETUMOCTH aOCOIIOTHO
YyepHOTOo Tena?
60 1) dopmyna Depmu-/Iupaka OTK-1.3.1
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [laanka
4) ®opmyna Panes-/xunca
Kakoe uznydenue sBIseTCs paBHOBECHBIM ?
61 1) Anbda-, 6eTa-, raMMa-u3ITyIeHUS OITK-13.1
2) TenioBoe u3IyyeHue
3) JlazepHoe uznydeHne B BUAUMOM U HHPPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE
VYKaxxute 3aKkoH, KOTOPBIM OmNpeAessieT TMOJOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO YEPHOTO MpPH 3aJaHHOM
aOCOJTIOTHOU TeMItepaType.
62 1) 3akon Credana-bonpmana OTK-1.3.1
2) llepBblii 3ax0oH Buna
3) 3akon Kupxroda
4) 3akon Masmoca
VYxkaxure GopmyIty, ONpeaessSIoIy0 SJHEPTUI0 CBETOBOTO KBAHTA!
1) E = (m*c?)/2
63 2)E = h*c OIIK-1.3.1
3) E=h*A
4) E = h*v =h¥*\/c
[Ipoananmu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HACBILIEHUS NPHU
doTtodrddekre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJaroIIEToO
CBETa MOCTOSIHHOW JJIMHBI BOJTHEI.
64 OIIK-1.V.1

1) Ymenbmaercs

2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUINBACTCS

3) CuHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS

4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs




65

[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KHUHETHYECKOW HSHEPrueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIer0 CBETa,
YBEJIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuurcs B 2 pasza

OIIK-1.Y.2

66

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

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

OIIK-1.B.1

67

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

1) IIpsimo poMOPITMOHATBHO YaCTOTE

2) IIpornopuroHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunoHaIbHO KBaJIpaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOTBI

OIIK-1.3.1

68

[Ipoananusupyiire, Oyzmer mnu Habmoxatecs ¢orodddexr, ecnu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
Pabora BbIX0O/1a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oTo3dgdheKT BO3MOXKEH, €ClIi KaToJ| HarpeTh 10 TeMIiepaTypsl 347
K

2) He O0yaer

3) ®oroadpdeKkT BO3MOKEH, €CIU JTOMOIHHUTEIBHO TMPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIHMYMHON HE
Mmenee 1 B

4) ®oTo3(h(HeKT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5

OIIK-1.V.1

69

Onenute, OT KakUX BEJIMYMH 3aBHUCUT CHUJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOUYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM IyUKE;

b) Onepruu otona;

B) Koaddummenra orparkeHns moBepxXHOCTH.

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

OIIK-1.Y¥.2

70

[Ipoananu3upyiiTe, B KaKkuxX OONACTAX CIEKTpa JJIEKTPOMATHUTHBIX
BOJIH BO3MOHO HabOmoenne a3 dexra Komnrona.

1) Bugumerii nuama3on

OIIK-1.V.1




2) Pagnonuamnason
3) TeparepLoBblil fuanazoH
4) PeHTreHOBCKUI 1MaNa30H U TaMMa-u3JIyyeHHue

CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM TIOJIHOCTBIO IIpeKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oronoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBiseT 2.5 3B.

71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)25B
Ouennre, BO CKOJBKO pa3 JaBJI€HHWE CBETa, NaJAaroUIEro
NEepIEHANKYISIPHO HICATbHO 3€pPKAJbHOW TOBEPXHOCTH, OOJbIIe
JABJICHUsl CBETa, MAJAKOUIEr0 NEPHEHAMKYISPHO HACATBHO YEepHOUN
MOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2) 1
3) 1.5
4)3
Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI
73 2) Ummynbe mpsiMO MPOIIOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJHbI OIlIK-1.3.1
3) UmMnyJibc 00paTHO NPONOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsiMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o0nacTu crekTpa 3JeKTPOMAarHUTHOTO M3IYYEHHs] UMITYJIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?
74 1) NadpakpacHoe uziyyeHue OIIK-1.3.1
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKOE U3Iy4eHHE
4) PaguousiryueHue
[Ipoanamusupyiite, Kakoe W3  INPUBEACHHBIX  BBICKA3bIBAHMIL
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:
1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUJIOTHOCTH TOTOKA
(poTOHOB M UX IHEPrUH
75 2) CBeT MOXKET M3JIy4YaThCsl U PACIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OMK-1.Y 1
MOPLMSMU — KBAaHTaMHU
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMA, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPIUH
4) g yacTULBl HE MOTYT OBITH OZHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJIMHATBI U UMITYJIBC
VYKaxuTte, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
76 OIIK-1.3.1

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




2) Pa3HOoCTb AHEPruil 1ByX CTAllMOHAPHBIX COCTOSIHMM paBHA 3HEPIHU
M3JTy4aeMOro MM MOIJIOIIAaEMOr0 KBaHTa CBETA

3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM

4) AToM COCTOMT W3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M|
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB

77

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

1) IMorjiomarh ¥ U3Jay4aTh JUIIbL HEKOTOPbIH JUCKPETHBIIH HA00p
3HAYEHUH JHEPIruu

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUI SHEprud, JIuOO
J00YIO TTOPIMIO SHEPTUH

4) Uznyyatp mo0yi0 TIOPHMIO DJHEPTUH, a [OMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU

OIIK-1.3.1

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYUYCHHUSA OTHOCATCA IMCPCXOAbl U3
cepun baimpmepa B atome Boiopoa.

1) TemoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) l'amMma uznydyeHue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiiTe, Kak W3MEHHUIACh DHEPIHs aToMa BOJOpOJa TPH
M3Ty4eHHH UM (POTOHA ¢ JUIMHON BOJIHEL A = 4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmtacek Ha 4.86 5B
4) Ypenuuwmiack Ha 9.72 5B

OIIK-1.Y.2

80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

1) 0,4 5B
2)1,93B
3) 1,25B
4) 2,2 5B

OIIK-1.B.1

81

VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:

1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH

2) AToM HEe MOXKET coJiep:KaTh 0oJiee ABYX AIEKTPOHOB, HAXOAAIIUXCS
B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSIX, OIPEAEIAEMBIX
HAaOOPOM YEThIPEeX KBAHTOBBIX YHUCET

3) OIHOBpPEMEHHO HEBO3MOXXHO C BBICOKOW TOYHOCTBIO 33J]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJIENIbHBIMU KBAHTAMU

OIIK-1.3.1

82

Bribepure yTBepxkaeHue, Haubojiee NPABHMIBHO COOTBETCTBYIOIIEE

OIIK-1.3.1




rurnorese ae bpons:

1) MukpoyacTHIbI MOTYT IPOSIBJIATH BOJHOBBIE CBOCTBA
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII

3) ¥V kaxa0# 4acTULbl CYIIECTBYET aHTUYACTULIA

4) Snpo aTroma COCTOUT U3 KBapKOB

Paccunraiite niuHy BosHBI 1€ bpoilsist a1 35eKTpoHa, L[B31/11>Kymeroc3
co ckopocThio 3.6 kM/c. Macca snektpona m, = 9,1*10™" «r, 3apsan
anexTpoHa qe = —1,6%107"° K.

83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IIPH JaHHOM 3HA4Y€HUU OpOUTAIBHOTO
KBAaHTOBOT'O 4ucna /[?
84 H2U+1 OIIK-1.3.1
2)3/+1
3)I-1;
4)1
VYKaxuTe, 4TO ONpEaeseT INIABHOE KBAHTOBOE YHCIIO N.
1) DHepreTrnyeckne ypoBHH JICKTPOHA B aTOMe
]5 2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME OIK-13.1
3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha e
3aJJaHHOE HaIIPaBJICHUE
4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTpOHA B 33JaHHOM
HanpaBIeHUU
VYkaxwure, 4To ONpenenseT MarHUTHOE KBAHTOBOE YMCIIO M.
1) OpOuTanbHBIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS 3JICKTPOHA B aTOME OIIK-1.3.1
3) BeimuuHy MOMEHTa HMMIYJbCa JJIeKTPOHA B 3aJaHHOM
HaNpaBJICHUH
4) DHepreTUuecKUe ypOBHH 3JIEKTPOHA B aTOME
B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPrHUH aToMa
BO BHEILIHEM 3JIEKTPUYECKOM I10J1€?
87 1) DitnTeitna u ne Xaaca OIIK-1.3.1
2) lTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JUHUM B CHEKTpE KOMOWHAIIMOHHOTO paccesHUs ¢
YacTOTaMH, MEHBIIMMHU YaCTOThI TA/IAI0IIEro cBeTa?
88 1) OpaHxeBBIMU CITYTHUKAMHU OIIK-1.3.1

2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHU CIIyTHUKAMU
4) AHTaroHMCTUYECKUMU CIIYTHUKAaMU




[TosicauTe (hU3NIECKUN CMBICIT BOJTHOBOW (DYHKITHH.

1) BonHoBas (pyHKIHS TPONOPIIMOHAIEHA SHEPTHH YaCTHIIBI
2) llpousBeneHne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSAATHOCTH

89 OIIK-1.3.1
00HapY:KeHUS YACTHLbI.
3) BonHoBas ¢yHKIMS 00OpaTHO MPOMOPIMOHATBHA JTMHE BOJIHBI i€
bpoiins
4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.
Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHOIIEHUS
HeonpeneneHHocTel [ eizendepra:
90 | DAE*At=h OIIK-13.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
YKakuTe, KaKue 4aCcTHUIIBI SBISIOTCS (DEPMUOHAMHU.
1) DneKTprUYecKy 3apsHKEHHBIC YaCTHIIH.
ol 2) DAEKTPUIECKU HEUTPATbHBIC YACTHIIBI. OHK-1.3.1
3) Bce yacTunbI ¢ MOJYLEIbIM CIIMHOM.
4) DneKkTpuYecKu 3apsHKEHHbIE YAaCTHIIBI C LIEJIBIM CITIHHOM.
Kak HazpiBaeTcs TBepoe TeNO, Yy KOTOpPOro BajeHTHas 30HA
MOJIHOCTBIO 3aII0JTHEHA, 30Ha MPOBOJAUMOCTH — MOJHOCTHIO CBOOO/IHA,
a IIMpHMHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHUIO C JHEPrUeu
TEIJIOBOTO IBWKECHUA?
92 OIIK-1.3.1
1) IIpoBoaHMK
2) ImdaekTpuk
3) IlonynpoBoIHUK
4) IlpuMecHBIH MOJIYIPOBOIHUK
Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CH1?
1) Ix*c
93 2) Jixc/c OIIK-1.3.1
3) dx/m
4) 1x/>B
Kaxkast BHecucTeMHasi €IMHUIIA UCTIOIB3YETCS Il U3MEPEHUS SHEPTUU
MUKPOYACTHIL?
94 1) 3B OIIK-1.3.1
2) A
3) kKan
4) spr
OnieHuTe, KaKol CMBIC HMEET COOTHOIIEHHE HEOINPENEICHHOCTEHN
95 ['eit3enOepra nmasi SHEPTHM 4YacTUIBI U BpeMeHH mpeObiBanms ee B | OITK-1.B.1

COCTOSTHUM C TaHHOM dHEpruei’?




1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU

3) DHeprust U BpeMsi MOTYT ObITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO

4) Yem OoJibllie HeONPEAEJEHHOCTh JHEPruM, TeM MeHbIe
Heolpe/e/IeHHOCTh BpeMeHH!

B xome wusMepeHHMss ¢ JOCTaTOYHO BBICOKOW TOYHOCTBIO ObLTa
oTpeJiesieHa X-COCTAaBIISIONIAs UMITYyJIbca deKTpoHa. OOBsICHUTE, YTO
nu3 3TOr0 Clenmyer, PYKOBOJACTBYSICh COOTHOIICHUSIMH
HeonpeneneHHocTei ['elizendepra.

1) BpemMss %W3HM M DHEPrusl HIIEKTPOHA MMEIOT CYIIECTBEHHYIO

96 OIIK-1.V.1
HEOIPEAEIEHHOCTh
2) KoopauHata X 3JIeKTPOHAa He MOeT ObITH oOmnpegejeHa ¢
BbICOKOI TOYHOCTBIO
3) Bce koopauHaThI 3JIEKTPOHA MOJIHOCTHIO HEOTIPEICIICHHbIE
4)y- W Z-COCTaBIISIONIME UMITYJIbCA DBJEKTPOHA MMEIT CTPOro
OIpEICIEHHOE 3HAUYEHUE
Kak Ha3biBaeTcsl cOCTOSITHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruu?
97 1) Bo30OyxaeHHOE COCTOsSIHIE OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOsTHUE
B uem 3akmrouaeTcst TyHHENIbHBINA A HeKrT?
1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKpPOUYAaCTHIBl B
NEePUOIUYECKOM MOTEHIUANE
2) B KOpIycKyIsIpHOM MOBEACHUHM 3JIEKTPOMATHUTHOTO H3IyYEHUs
98 IIpU IMPOXO0KACHUH €ro Yepe3 Y3KO€ OTBEPCTHUEC OIIK-1.3.1
3) B HaxoxaeHUH YacTHIIBI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KoOrja JHePrusi 4YacTUIbI MeHbIIEe BBICOTHI 3TOr0
O0apbepa
Kakue mnoaBumxkHBIE YaCTUIBI WJIM  KBa3MYaCTULBl  SIBISIIOTCS
HOCUTEJISIMU 3apsiia B OJYIIPOBOJHUKAX ?
99 | 1) SnexrpoHsl OIlK-1.3.1
2) IIpoToHsl
3) DJIeKTPOHBI U ABIPKH
4) Uounbl
B pesynbrare paguoakTUBHOIO pacraja 3apsj sjpa yBEIUUWICS Ha
+2e. IlpoaHanu3upyiTe CUTYyallMI0O M ONPEACIHUTE, KAKOro THIa
100 | mpeBpalieHre IpOU30ILIO B YKa3aHHOM CiIydae. OIIK-1.Y.2

1) IBa B-pacnana




2) a-pacnafg
3) y-pacnan
4) K-3axBart

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN

Hpoqumaﬁme mekcm, 6bl6epume I’lpél@bUleblIZ omeent u 3anuwiume
apcymernniol, 060CH06bl6'a}01/b;u€ 6bl60p omeema.

YKa)KI/ITe, 4TO U3 NCPCUYHUCIICHHOIO HC ABJIACTCA CTPOTrMM YCIIOBUCM
JJIs1 KOTEPEHTHOCTHU CBCTOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T

101 | 2) ITocrostHCTBO pasHOCTH (a3
3) PaBencTBO AJIMH BOJTH
4) PaBeHCTBO 4acTOT
Oteer: 1) OMMHAKOBOCTH AMILIUTY/, OCKOJIBKY Il YCTOMYHMBOM
HHTep(EePEeHUMOHHOH KAaPTHHbBI He00XO0AUMbI PABEHCTBO JJIHMH
BOJIH (2, CJ1eI0BATEJIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
IIpoyumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMBL OMEEMAd U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
VYkaxkuTe, Kakie U3 MEPEeUUCIIEHHbIX HUKE HAOOPOB TpeX KBAHTOBBIX
YHCell B aTOME SIBIISIFOTCS JOMYCTHMBIMHU.
102 Dn=1,1=0,m=0
2)yn=0,/1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
OtBet: 1, 3 U 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHMCJIO 72 HE MOXKET
HMETh HYJIEBOE 3HAYEHHeE.
Ipouumaiime mexcm u ycmaunogume coomseemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMoNOYe, nodbepume NOUYUIO U3 NPABO2O
cmonbya:
YCTaHOBHTE COOTBETCTBHE MEXAY XapakTEepoOM JBIDKEHUS U
JICHCTBYIOILEH Ha TEJIO CHUJIOM.
103
JBmxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
Ortser: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio noOcie008amenlbHOCMy OVKE clesd
Hanpaeo:
Pacrnionoxure nepeyncieHHbIe HUKE TeJa B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa HWHEpIUU. Macchl M XapaKTepHbIE pa3Mepbl Tel CUYUTATh
104 | oIMHAKOBBIMU.

A) lap
b) Tonkoe koab110
B) Hunuuap

OIIK-1




OTtBer: ABB

IIpouumaiime mekcm u 3anuwiume pazeepHymulii 000CHOBAHHDBIL
omeem.:

OObsicHUTE, KaK M3MEHMUTCS cujla TOKa 4epe3 NMPOBOJHUK, €CIIU IIPU
HEM3MEHHOH Pa3HOCTH NMOTEHLHUAIOB HA €ro KOHIAX U IMOCTOSHHOMN
105 | TonmumHe MPOBOAHUKA YBEIUYUTH €T0 JIHHY.

Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €ro
CONPOTHBJICHUE, 3 C POCTOM CONPOTHBJICHUS, B COOTBETCTBHH €
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

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

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHX BAPHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBAaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCIIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [lonHoe coBnajzeHue C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

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

4) 3apaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOCJI€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 0amiom, eciii TOMyUieHbl OMIMOKHU WM OTBET OTCYTCTBYET — 0
0asoB.

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

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

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTEeCTAIllMi 00yJaroIuXcs
['VAIL

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




11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mpoliecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEINSICTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeaAMETy W
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TIOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga TIpU MPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIIINHE.

CTpyKTypa MpeiocTaBiIeHUs JICKIIMOHHOTO MaTepuaa;

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

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKII0YaronIasics B BHIIOJIHEHUU 00YyJarOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OIBITA TBOPUYECKON JAESITEILHOCTH.

[lenmpr0 MpaKTHYECKOTO 3aHATHUS TSI 00YUAIOMIErocsl SBJISICTCS MPUBUTHE 00yUYaIOIIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOU TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O00YUYAIOIIUMCS TPAKTUYECKUX 3aHITHIMA:

— 3aKperuieHHue, yriayOJleHHWe, pacIiupeHre M JAeTaiu3alus 3HAHWNA MpU PEIICHUU
KOHKPETHBIX 3a]1a4;

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

— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpeOoBaHUs K OPOBEACHUIO OPAKTUUYECKUX 3aHATUN




3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON paldOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTHUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM IPOrPAMMBL.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM Kypce U B BHJIC
pazbopa BOMpOCOB, KOTOPBIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUNA TPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.I.
Kosanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosukoa, B.K. Ilpununko, E.B.
PytekoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.

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

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

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKON paboTre

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

Ha mumynonom nucme NOIXKHBI OBITH yKa3aHbl: Ha3BaHUE NHUCLUUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW paboThl, GaMwins W WHUIHMAIL TpernoaaBarelns, (GamMuius W HHULUAIBI
CTYJEHTa, HOMEp ero yueOHOM! IpyMIIbI U JaTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKaTh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAaKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600b1 10 IpoieIaHHOM paboTe JOHKHEI COJePKATh OCHOBHBIC PEe3yIbTATHI IO paboTe.

TpeGoBanus k 0hOPMIICHUIO OTYETA O MPAKTUYECKON paboTe

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

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

[Tpu opmupoBaHNM CIHCKAa UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue ykazaHMs JUIs OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOpHBIX paboT OOy4yaromMHCsA [OJDKeH YIIyOuTh H
3aKpenuTh 3HAHMA, NMPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAIMOHHOW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHBIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHsS] JUCHMIUIMHBI, OIpeNeIsieMOil y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIlUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

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



— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3aLUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucruminie Dusuka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

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

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType U
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE Bce TOCOOMS, BRITyCKaeMbIe KadeIpoid.

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

- Kakwue sBIICHUS OH OyJeT HaOMI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1oMyck K paboTe oTMeYaeTcs MpernoaBaTesieM B xKypHaie.

B mpomecce BbImonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
naboparopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWiIng U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpubOOpa, paboumii auManasoH, IeHa
JIEJICHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TAOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHNE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTHb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTb JIydYllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M TOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.



Crpykrypa u hopma oTyera 0 1abopaTopHOil paboTe

OT4eT AOKEH CONIEPKaTh CIEIYIOIINE Pa3aeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM palOTHI, OTTyHa €€ CledyeT
MEePEenrcaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHAIBLHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpUBOAWUTH BHELIHETO BHJIA MPHUOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCTUTh U3MEPUTENbHBIE TPUOOPHI B TAOIHIIE
TEXHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmybl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UccienyeMblX BeauduH. CreBa B (hopMyse JOKHO CTOSITh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa opmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNBTaTOB U3MEPEHUI B TOM pa3zielie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KakI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHble MOTPEIIHOCTH U
MPEICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBae€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuun
aBTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BA)KHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B 1M00OM cilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
IIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CeTKU. V3MepeHHbIe Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUusA. OKOIO OJHOW WM HECKOJIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OkxoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYXK/IEHUE, BBIBOBI.




B »sTOoM pazgene oTueTa HYXKHO TOIBECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U C KAKUMH ITOTPEIIHOCTSIMH.

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

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUECHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
ABJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

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

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

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

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanuss u BomHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

OnexTpudecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Konsuisnios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'VAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tporun. CII6I'YAIL 2013. 68 c.

Bomnnosas onruka. Yueono-metoguueckoe mnocodue // E.H. Kornukos, FO.A. HoBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 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.II1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.4. MeTtonuueckne yka3zaHUs JJIsi 0OYJarONIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONIUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpENojaBatrelis, HO 06e3 ero HemocpeICTBEHHOTO
y4acTusl.

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



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

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

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

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

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

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

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

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

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

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

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

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

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

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



— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
00y4aromuMcs IpU U3Y4EHUU JUCLMILINHBI, IPU BBINOJHEHUH KYpCOBBIX IIPOEKTOB, KYpCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX PaOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOILIO», «yIOBICTBOPUTEIBHO, «HEYAOBICTBOPUTEILHO.

B teuenue cemectpa cTyAeHTYy He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBaHUA B cpeae LMS He HuKe oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHU BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLICHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpoca WM TecTHupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBIISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OuneHka «OTJMYHO»: YpOBEHb OCBOCHHSA KOMIIETCHLUW «BBICOKHI». KommereHnnn
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PEIICHHIO KaK THIIOBBIX, TaK M HECTaHNAPTHBIX TBOPYECKUX 3aJaHui. JleMOHCTpupyercs
BBICOKHMI YPOBEHb CaMOCTOSITEIbHOCTH, BHICOKASI aJalTUBHOCTD ITPAKTUUYECKOI'O HABBIKA.

OneHnka «X0poio»: ypoBeHb OCBOCHHs KOMIIETCHLUN «IIPOABHHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHILMU «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdopmupoBanbsl 0a30BbIe  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH IOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IMEepe] MEpBBIM THEM Hadala CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYyeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBATH
KaX/IbIii JICHb BBIMOJHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAlMH
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIUXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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