MUHUCTEPCTBO HAYKHU U BBICIITET'O OBPAZOBAHWAA POCCHUMCKOU

OEJIEPALIMN

_cbe;lepa.nbnoe rocygapcTBCHHOEC aBTOHOMHOEC 06pa3013a'rem,Hoe YUpeKJIeHHUE BBICIICTO

obpazoBaHus

"CAHKT-TIETEPBYPI"CKUI IT'OCYIAPCTBEHHbIY YHUBEPCUTET
ASPOKOCMMHYECKOI'O I[TPUBOPOCTPOEHHT"

Kagenpa Ne 3

VTBEPXJIAIO
PykoBoauTens 06pazoBaTeIbHOM IPOrpaMMel

11.3.H., 1pog.

(JIOIKHOCTE, Y. CTENEHD, 3BAHKEC)

A.C. Byznaros e

Mﬂm)

n HCh)

« 26 » HIOHS 2024 r

PABOYAS TTPOTPAMMA JTUCLATTJIMHBI

«Duzuka»
(HanMeHOBAHHE JIMCLIHILITHHEL)

Ko HanmpaBieHus NOATOTOBKH/
CIEeNUAILHOCTH

09.03.03

HaumernoBaHue HalpaBJIeHHA
[O/IrOTOBKH/ CNELHABHOCTH

IIpukianHas vHGOpMaTHKA

Haumenosanue WHTesiexTyaibHble HHQOPMALMOHHbIE CHCTEMBI K
HaNpaBJICHHOCTH TEXHOIIOI'HHA
®opma 00yueHus 0YHO-3a04YHas
I'on npuema 2024

Canxr-Ilerepbypr— 2024




Jluct cornacosanus paboueii nporpaMMe! JUCIHILTAHEI

IIporpammy coctasui (a) P
Jo., K.§.-M.H. /,' M?’.Oﬁ.m% B.B. JIob6anos

(AOMKHOCTE, y4. CTENCHB, 3BaHNE) (y (moanuce, naTa) (Muunmansl, pavunms)

[Iporpamma o106pena Ha 3aceaanun kadenps Ne 3

« 18 » HIOHS 2024 r, nporokon No 15

3aBenyromuil kKadeapoi Ne 3

P
A.T.H., 1pod. WS.%QO% A.B. Konpuisios

(v4. cTeneHb, 3BaHKHe) ¥ (noamnuce, aara) (MHHLMATBL, haMuIus)

3amecTHTENb AUpexTopa HHCTHTYTa No8 1o JIHYecKoit pabore
JI011., K.9.H., JIOIL. %}m 24.06.2024 JI.B. PynakoBa

(NOKHOCTD, 4. CTENCHB, 3BAHHE) / OJINHUC, J1aTa) (MHHIMATEL, (aMHIIHA)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara II0 HalpaBJIeHHIO NOAroToBKM / creruansHoctd 09.03.03
«IIpuknagnas uHbopmaTtukay HampaBieHHOCTH «MHTemnekTyanbHble HH()OpPMAlMOHHBIE
CHCTEMBI ¥ TEXHOJIOTUNY. JuciumuimHa peanusyercst kapeapoi «Ne3».

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

VK-2 «CrocobeH ompeneisTh Kpyr 3ajad B paMKax IOCTAaBJICHHOM IeNM U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHHUs, UCXOJ U3 NEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHU I

OIIK-1 «CnocobeH NpUMEHSTh €CTECTBEHHOHAy4YHbIC M OOIICHH)KCHEpPHBIC 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO aHAJIN3a U MOJEINPOBAHUS, TEOPETUUECKOTO U 3KCIIEPUMEHTAIIBHOTIO
UCCJIEIOBaHMS B MPOPECCUOHAIBHOMN 1€ATEIbHOCTH

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IperoaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOTO TMpoIriecca: JICKITUH, JJabopaTopHbIe padOTHI, CAMOCTOsTEIbHAS padoTa.

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

OOmiast TPyAOEMKOCTh OCBOCHHUS JMUCUUIUIMHBI COCTABISET 7 3a4eTHBIX €AMHHUI, 252
yaca.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUThb U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;
- 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)

Konx u HanmenoBanue

KOI[ 1 HAUMCHOBAHHC MHAHUKATOPaA

KOMIIETEHIUH KOMIIETEHIIUH IOCTIKEHUS KOMITETEHIIUHA
VK-2 Criocoben
I — VK-2.3.1 3HaTh BUIIBI PECYPCOB U
P pyr OTpaHUYEHUS JUIsl PELHICHUS TOCTaBICHHBIX
3a/1a4 B paMKax sanau
MMOCTaBJICHHON IEIIN
U BLIGHDATE I VK-2.¥.3 ymers BbIABUTATH
OLITHM aIJ)'I HBIC aJbTePHATUBHBIC BAPUAHTHI IEUCTBUM C
YHuBepcalbLHbIE LEIBI0 BEIOOPA ONTUMANIBHBIX CIIOCOO0B
CIOCOOBI X
KOMIIETEHIUH penieHus 3a1a4, B TOM YHCIIE C TTOMOIIBIO
pemieHust, UCX0Is U3 LH(POBBIX CPECTB
elCTBYIOIIHNX
ﬁ aBOBZIXHrlIo " VK-2.B.2 BnageTh HaBbIKaMH BHIOOpA
I/IEIGIOH.[I/IXCH PM, ONTUMAJIFHOTO CIIOCO0a pelIeHHs 3a/1a4 C
CCVDCOB I Y4E€TOM HMEIOIINXCSI YCIIOBUH, PECYPCOB H
becyp . OTpaHUYECHUN
OTpaHUYEHUN
OIIK-1 Cnocoben
MPUMEHSATD
€CTECTBCHHOHAYYHbBIC

O6menpodeccrnoHaabHbIE
KOMIICTCHIINU

U O0IIEMH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTH4eCKOTro
aHanm3a u
MOJICTTUPOBAHHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
VICCIIC/IOBaHHS B
npohecCHoHATBHOM
JeSTeIbHOCTH

OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
(U3UKH, BBIYUCIUTEIbHON TEXHUKU U
POrPaMMUPOBAHUS

OIIK-1.B.1 B1ageTs HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTATILHOTO
HACCIIENOBAHUA OOBEKTOB
po(hecCHOHAEHOM e TEIIbHOCTH

2. Mecro aucuumuinHabl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IPU U3YYCHUHU CIEAYIOUIMX AUCHUILIINH:
— «MaremaTHKa. AHAJIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremMmatuka. MaTeMaTHUECKUI aHaIN3.

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUH APYTUX JUCLUILINH:
— «Teopus BeposTHOCTEWN.




3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBICHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
No2 No3
1 2 3 4
Oowan mpyooemKocmp oucCyunIuHbl,
7/ 252 3/108 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 68 34 34
B TOM YHUCJIC:
nexuuu (JI), (gac) 34 17 17
npakTuueckue/cemunapckue 3anatus (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 27
CamocmosamenvHas paboma, Bcero (dac) 157 74 83
Buo npomesxicymounoit ammecmayuu: 3adet, | Huddod.
mudd. 3auer, sx3amed (3auer, Judd. 3aq, 3au., Hudd. 3au. OK3.
DK3.*%*) OK3.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeH

4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pazaenbl, TeMbI TUCITATIIIMHBL H(e;;lcp)m (gg) (IJlIaIZ) (III(;;I) ((511;(?)
Cemectp 2
Pa3nen 1. Mexanuka. 11 7 25
Pasgen 2. Konebanus 1 BOJHEL 11 7 25
Paznen 3. DnexrpuyecTBo. 12 3 24
Uroro B cemectpe]| 34 17 74
Cemectp 3
Paznen 4. DnexTpoauHamuka 12 7 28
Pa3nen 5. BoaHoBast U KBaHTOBAsI OIITHKA 11 7 28
Paznen 6. KBanroBas usnka 11 3 27
Hroro B cemectpe: 34 17 83
Hroro 68 0 34 0 157

IIpakTnueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIOJHEHUH
OoOy4JaloIMMHUCSA  OMNpEAENeHHBIX  TPYOOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiein
npo¢eCcCHOHATBLHOMN 1eATeNFHOCTBIO.




4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

Haszeanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pazgen 1.

Mexanuka.

Kunematuka nBuxeHuss MarepuanbHol Touku. Ilyte wu
nepemeinienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenpHoe yckopeHus. lloctymarenbHoe UM BpamiateibHOE
nBrkeHne. OCHOBHAs 3a/1a4ya KUHEMAaTUKHA MAaTepUaIbHOM TOUKH.
CBsi3b JIMHEHHBIX M YIVIOBBIX BEIUYMH MpPHU BpallaTeIbHOM
JBUKEHUH.

Nuepuuanbupie  cucteMbl  oTcyera. (OCHOBHBIE — 3aKOHBI
KJIACCHYECKOU MUHAMHKH - 3aKOoHBI HbroroHa. OcHOBHAA 3amada
JUHAMUKU MaTepuaibHOM Touku. HewHepruanbHble CHCTEMBI
otcyeTta. CUibl HHEPIUMU. 3aKOH COXpPAaHEHHsS UMITysbca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas paboTa W MOIIHOCTh. KuHeTwdeckas >HEprusi.
3aMKHYThI€ U HE3aMKHYTbhIE cucTeMbl. [loTeHInanbHas >Heprus
cuctembl. CBsI3b MEXAY MNOTEHIHUAIBHOW HSHEPrued M IMOJIEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXpaHEHUsS MEXaHU4YeCKOU
SHEPIUH.

MoOMEHT cuiabl U MOMEHT HUMIYJbCa. YpPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs MOMEHTAa HUMIyJbca. MOMEHT HMMIyJbca
TBEPAOrO Te€Jda OTHOCUTEIBHO HENMOABMKHOW OCH. MoOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE [IMHAMHMKU BpAIATEIbHOTO
JIBIKEHUS ~ TBEPIOIO Tena. Kunernueckas SHEPTUst
Bpamaronierocss TBepaoro tena. llocTymaTtel  crienuanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JIJTUHBI
crepxkHa. OCHOBBI pPEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
MHBAapUAHTHOCTb.  PensgtuBucTckuii  mMmmnynasc.  OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AMHaMuKH. KnHeTnueckast sHeprus
pensTuBUCTCKOM yacTuibl. CBA3b Macchl W 3Hepruu. CBs3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHILIBL.

Pa3nen 2.

Kosie0anus u BOJHBI.

I"apmonnyeckuit u AHMapMOHUYECKU I OCIHUJUISITOP
(MareMaTU4ecKHil MasTHUK, (PU3MUECKUN MAsSTHHUK, KOJICOAHUS
noa aedcTtBueM ynpyrod cuibl). CloxkeHue KoJIeOaHWH.
Huddepenunansnoe  ypaBHeHHe  KonebaHuil.  CBOOOJHBIE,
3aryxatoiue kosebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunematvka BOJHOBBIX MpOIECCOB (IJIOCKHE U cdepudecKue
BOHBI). BomHOBOe ypaBHeHue. IlpuHIMD Cyneprno3uiuy.
Oneprusi BoJiHbL. [loTok sHepruu. WHTEHCHMBHOCTH BOJHBI.
Crosiyass BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOI
BOJIHBI.

Pazgen 3.

DJIeKTPUYECTBO.

Onextpuueckuid 3apsii. CBoMcTBa 3IEKTPUUECKOIO  3apsfa.
B3aumoneiicTBue AIEKTPUUECKUX 3apsiioB B BaKyyMme. 3aKOH
KynoHna. DneKTpoCcTaTUIECKOE ToJIe. HanpsixeHHOCTB
JNEKTPOCTATHYECKOTO  mojsd.  [IpmHnun — cynepno3uuuy.
OnexkTpudeckuil aumnonb. PaboTa cuil  3MEKTPOCTAaTHYECKOTO
nojsd. TeopeMa O DUPKyISUUM BEKTOpA HANPSHKEHHOCTH.




[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MoJd. HampskeHHOCTD
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJI, CBA3b MEXIY HUMH.
Teopema ["aycca ajist 3JIEKTPOCTATUUECKOTO TMOJISI B BAKyyMe.
OnexkTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
[Monspuzanus nuaniekTpukoB. CBOOOIHBIE U CBA3aHHBIE 3apsiibl.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnexkTpudeckas
MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IOJISL B JIUDJIEKTPUKE.
[Tone BHYTpH MPOBOJHUKA.

DIEKTPOEMKOCTb. Kongencaropsr. OHeprus CUCTEMBI
JNEKTPUYECKUX 3apsAI0B. ODHEPrus 3apsDKEHHOTO IPOBOJHUKA.
OObeMHast IUIOTHOCTD SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUN TOK. DJIEKTPOJABIOKYIIAs cuia. 3akoHbl Oma u
Jlxoyns-JleHnia B MHTerpajibHON U 1uddepeHanbHoi popmax.

Pazmen 4.

DIeKTPOANHAMMKA.

3akoH buo-CaBapa-Jlannaca. Ilome coneHomaa u TOpOHMAA.
®opmyna Jlopenma. Cuna Awmmnepa. MarHutHoe moJjie B
BeuiecTBe. HamarumueHHocT. MarautHas BOCIIPUMMYHMBOCTD.
MarsunTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
LHUPKYJSLIUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO TIOJIS.

3akon ®apazes. [lpaBuno Jlenma. Camounnykuus. B3aumuas
uHAyKIUs. OObeMHasi IUIOTHOCTb HEPrMM MAarHUTHOTO TOJISL.
Cucrema ypaBHeHuil MakcBenna. MarepuainbHble ypaBHEHHUS.

Pasnen 5.

Bo/1HOBasi 1 KBaHTOBAsl ONTHKA.

[Inockue MOHOXpPOMATHYECKHE DJIEKTPOMATHUTHBIE  BOJIHBI.
CBolicTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiitHTHHTA.
3aKOHBl TPEJIOMIICGHUS M OTpPaKEHHUs cBeTa. AOCONIOTHBIH
MOKa3aTelib MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
Judpakimonnas pemerka. Ilonapuzanus cBera. 3aKkoH
Mauoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUs
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanroBast runore3a u ¢opmyna Ilnanka. KBantoBas omnTHka.
dotordpdekr, ombiTel CroneroBa. dortonsl. JlaBieHHE cBerta.
KopnyckymsipHo-BosiHOBOH ayanusMm. Dddext KomnToHa.

Pazgen 6.

KBanToBas ¢puszuka.

Teopuss bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
®dazoBasg W TpynmnoBas CKOPOCTU BOJH J¢ bpoiing. BomHoBoi
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHWE BOJH Je bpoilns.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas QyHkius,
€e OCHOBHBIE CBoOHcTBa. Omeparopbl (PU3NYECKUX BEITHYUH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpemunrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBIE ypaBHEHUS JIBUKEHUS.
CBoOomHasa yactura. Yactuma B OECKOHEUYHOW IMOTEHIIMAIbHON
sme. KpantoBwiii ocumwmisitop. HyneBast sHeprus, HyJeBbie
koneOanus. IlpoxoxkaeHue wYacTHIBI Yepe3 MOTEHIHAIbHbII
6apnep. TynHenbHbIH 3¢ deKT.

ATOM BOJOpOJa B KBAaHTOBOW MexaHuWKe. KBaHTOBBIE umMCIIA.
OpOuTanbHBI ~ MEXaHMYECKMH M MarHUTHBIE ~ MOMEHTHI




9JIeKTpoHa B aroMme. OpOuTalbHOE TMPOMArHUTHOE OTHOIIECHUE.
Oneir Hlrepna u T'epnaxa. Cnun  2nextpoHa. [IpuHinun
TOKAECTBEHHOCTH MHKpoyacTull. DepMHOHBI U  OO30HBI.
CummMmerpusi BOTHOBOH (PYHKIIMM CHCTEMBI OJJMHAKOBBIX YaCTHII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW  CHCTEMBI
aneMeHnToB J[.MI. MenneneeBa. DHEpreTUUECKU CIIEKTP aTOMOB

u MoJiekyJ. [Ipupoaa XuMUYECKoOM CBA3M.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS

TeMbI MPaKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh PHUBEACHBI B TAOTHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Tewmsbl npaktudyeckux | @opMmel IpakTUUECKUX | TpPyaOEMKOCTh, |MPAaKTUYECKOM |pasierna
/11 3aHATAH 3aHATAN (gac) MOJATOTOBKH, | JUCIIUIT
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBIX paGoT TpynoemMKocCTh, | MPaKTUYECKOU | pa3zaerna
/11 (gac) MMOJATOTOBKH, | HUCIIWI
(gac) JIUHBI
Cemectp 2
1 | Masarauk MakcBena 4 1
2 | HaknoHHBIN MasTHUK 4 2
3 | CTOJKHOBEHHE IapOB 3 1
4 | MaremaTnueckuii 1 000POTHBINA MasiTHUKU 3 2
5 | Onpenenenue 31€KTPOEMKOCTH KOHEHCATOpa 3 3
Cemectp 3
1 | Onpenenenuie ropu30HTAIBHON 3 4
COCTaBJISIONICH HANPSKEHHOCTH MarHUTHOTO
oISt 3eMin
2 | OnpenenieHne yIeIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetotona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOT'O U3JIYYEHHUS 4 5
5 | OnpeneneHue NOTEHIIMAIOB BO30YXACHUS 3 6
aTOMOB
Bcero 34

4.5. KypcoBoe nMpoeKkTUpoBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuua 7 — Bugsl caMocTosTeNIbHOM PabOTHI U €€ TPYI0EMKOCTh

Bun camocrosTensHO#M paboThI BICIZO’ Cewmectp 2, uac Cewmectp 3, uac

1 2 3 4
W3ydeHre TeopeTHuecKoro MaTepuania 37 75 78
nuctuiiuabl (TO)
[TonroroBka K TE€KyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY) 32 25 28
[TonroroBka K MpOMEKyTOYHOM 37 24 27
arrectauuu (ITA)

Bcero: 157 74 83

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHOM PabOThI 00YUAOIMIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CAaMOCTOSITENbHOW paboThl O0yJaroluxcs yKa3aHbl B
ma. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komimuectso
SK3EMILISIPOB B
Uﬁ“ﬁg ec bubnmorpaduueckas ccpuika 614(6;];(1)0;:1(6
AIIEKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodbue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabm. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHHI : yueOHoe nocobue / U. E. Mponos. -
15-e u3a. - Mockaa : Jlaboparopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, Y. E. BonHoBbIe npoiiecchl.

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.

E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.

https://znanium.com/catalog/ | Upomos, 1. E. ®dusnka makpocucrtem.
product/1093057 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 210 c.

https://znanium.com/catalog/ | Upoznos, U. E. DnexTpomarneTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.




E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

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

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

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

Uponos, U. E. 3agaun mo obmeit pusuke :
yaeOHoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
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 o6meit ¢pusuku:
yuebHoe nocobue: B 3 Tomax / U. B.
Casenbes. - 13-e u3a., crep. - CaHkT-
[etepOypr: Jlans, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Puzuka aTOMHOIO
siipa U 3JeMeHTapHbIX yactul - 2019. - 320
c

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

15197

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

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 kH. 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 o6meit ¢pusuku B 3 kH. Knura 2:
3JIEKTPOMArHeTH3M, ONTHKA, KBAHTOBAs
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
HOpaiir, 2019. - 441 c.

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

Kann, K. b. Kypc o6meit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazonoB, A. b. fnepnas ¢usuka : yue6HOE
nocobue it By30B / A. b. Ca30HOB. - 2-¢
u3J., uchp. u 1o1m. - Mocksa : M3aaTenbcTBO
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215

Cazonos, A. b. fAnepnas ¢pusuka u
no3umetpust. COOpHUK 3a1ad : yueOHOe
noco6wue 1ist By30B / A. b. Cazonos, M. A.
Boroponackas. - 2-e usa., ucnp. 1 101. -




Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOUMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedeHp OJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3uvecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMuu HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0Opa3zoBaHHE

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

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO0 AUCIUIIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeH s TIpeacTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyenb NporpaMMHOT0 00ECTICYSHHUSI

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

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

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKOH 0a3bl




HaunmenoBaHume cocTaBHOM yacTu
MaTepUaTbHO-TEXHUYECKON Oa3bl

Howmep aynuropun
(ipu HEOOXOTUMOCTH)

VY4ebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTALUN, TEKYILETO
KOHTPOJISL U IPOMEKYTOYHOMN aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALMH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB IS (PU3HUECKUX
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 ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JEMOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
5.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH

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




CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10
(000 «IIpodhobpazoBanuey r. Kazans)).

VYueOHas ayIuTopus 1Jisl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHS I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHH CEMMHAPCKOT0 THIIA,
TPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

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

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

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

(;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
«YueOHas TeXHUKa», I. MOCKBa)).

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

10. Ouenounsle cpeacTBa ISl IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPENCTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyJaromuxcs o JUCUUIUTHHE TpuBeeH B Tabmuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTalli

Buzx npomexyTo4HOM arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

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

TecTsl.

Cnucok BOIPOCOB;
TecTsr;

HuddepernrpoBanHbIii 3a4éT




\ 3amaun.

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

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

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

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

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

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

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

<«XOPOLLIO
«GAuTEHO»

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

— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOH CIeNMaIN3UPOBAHHBIX OHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

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

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

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BBIBOJOB M 000OIIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa I/IHI[II/I<I?£FOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pa3om ompezensieTcst HanmpaplieHHe cuiibl Ammepa? VK-2.3.1




Paccunraiite, yeMy paBHa BEIMYMHA MAarHUTHOTO IIOJSI B IEHTpE
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.

YK-2.V.3

PaccuuraiiTe MarHuTHYIO MHIYKIMIO Ha OCH JUIMHHOTO COJIEHOHUJA,
comepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI UM (eppOMarHUTHBINA
CeplIeUHUK ¢ mpoHulaemMoctbio | = 100, ecnu mo HEMY MPOXOIUT TOK
cuioin 2 A.

YK-2.V.3

PaccunTaiite mIOTHOCTH HAMOTKH TOPOWAA, HEOOXOIUMYIO, YTOOBI
Mpu CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTo.

VYK-2.B.2

OneHuTe CUTYyalMio: B MArHUTHOE TI0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
BJICTAIOT IPOTOH U JJIEKTPOH. byNyT M OTIIMYATBCA UX TPACKTOPUH, U
€CJIM J1a, TO KaKKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

OIIK-1.B.1

Onpenenure, KakoM 3aps]i HECET dJEMEHTapHas 4YacTHIA, €CJIM OHa,
JIBUTAsICh CO CKOPOCThI0O | MMm/C B MarHuTHOM ToJie ¢ uHAYKIuen 0.5
T, ucnsiTeiBaeT neiicteue cuisl Jlopenna sennuunoi 0.16 nH.

VYK-2.B.2

B dem cocTouT siBJIeHHE 3JIEKTPOMArHUTHOW UHAYKIUN?

OIIK-1.3.1

[Ipoananuzupyiite Benuunny 2/1C, BO3SHUKAIOILYIO B KOJbIIE, KOTOPOE
BBIHOCSAT U3 TOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM
10 cM HaxoauTcsd B MarHUTHOM mnoisie ¢ maaykuumed 50 mTn. Otser
3anuiure B MB.

VK-2.V.3

11

JlaiiTe onpeneneHns: AMaMarHeTUKAaM U TapaMarHeTUKaM.

OIIK-1.3.1

12

Kaxkue BemecTBa Ha3pIBatoTCs peppoMarHeTHKamMu?

YK-2.3.1

13

UTto Ha3bIBaIOT KO3PLUUTUBHON CUIION?

OIIK-1.3.1

14

Onpenenure, KaKas dHEPrUs 3aKIOYEHA B KAaTYIIKE WHAYKTUBHOCTBIO
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

YK-2.V.3

15

UTo Ha3bIBAECTCS AJIEKTPOMATHUTHON BOITHOM?

OIIK-1.3.1

16

Kak B3auMHO OpHEHTHPOBAHBI B 3JIEKTPOMATHUTHOW BOJIHE BEKTOPHI
HANpPSDKEHHOCTH  JIEKTPUYECKOrO TIOJIsl, MAarHUTHOW HMHIYKIUU H
CKOpPOCTH BOJIHBI?

VK-2.3.1

17

ChopmynupyiTe 3aKOH OTpaKeHHS CBETA.

OIIK-1.3.1

18

[Ipoananu3upyiiTe, Te CBET IBMKETCS OBICTpee — B anMase (n = 2.42)
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOPOCTH CBETA B
JIaHHBIX cpenax?

VYK-2.B.2

19

OueHuTe cuTyalMio: JIyd CBETa MAaJaeT Ha TIPaHULy pazjena JIBYX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JIy4u
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnu na, ompenenute
II0Ka3aTeNb NPEIOMIIEHHS BTOPOI Cpebl.

OIIK-1.B.1

20

UYro Ha3wBatoT uHTEpdEpeHIuei ceera?

OIIK-1.3.1

21

Onumure, B 4eM pas3InyUe MEXAY I€OMETPUYECKONW M ONTHYECKOU
Pa3HOCTBIO XOJa CBETOBBIX JIyUEH.

VK-2.V.3

22

[Ipemnoxxure TeopeTHueckoe OOOCHOBAHUE HANUYUS — PaTyKHON
OKPAacKH y TOHKUX IJIEHOK (pa3JIuTOe Ha MOBEPXHOCTH BOJIBI Macio,

MBUIbHBIE ITy3BIPHU U T.I1.).

OIIK-1.B.1

23

Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOIIO/ICHUS TUCTICPCHH.

YK-2.3.1




24 [Ipoananu3upyite, Kakol HaWOONBIIHMA MOPSAOK crekTpa MoxHO | YK-2.B.2
HaOmonaTh Ha AuQpakuIUOHHOW pemieTke, ecnu oHa umeeT 500
MITPUXOB HA MUJUTUMETP U €€ O0JIYHIaroT CBETOM C JJIMHOUM BOMHBI 500
HM?

25 Yemy paBHa pa3HOCTh (a3 JBYX CBETOBBIX BOJH, mpu kortopoit | OIIK-1.3.1
Ha0JI0/1aeTCsl MUHUMYM MHTEHCUBHOCTH?

26 [Inockomnongspu30BaHHBIM CBET MajaeT Ha aHaau3arop Tak, uro | YK-2.V.3
IJIOCKOCTh MOJIsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHasin3atopa. Bo CkoJIbKO pa3 yMEHBIIUTCSI MHTEHCUBHOCTb CBETa B
YKa3aHHOM ciry4ae?

27 Uro Takoe abCOIMIOTHO YepHOE TesI0? OIIK-1.3.1

28 Bo ckonbko pa3 M3MEHUTCA MOTOK PHEPrUM OT HUTH HakaiuBaHus | YK-2.V.3
JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOocCHyiiTe Baml OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimana.

29 Pacnionoxxure crnenyromue cnekTpajibHble Kiacchl 3Be3] B nopsuake | YK-2.B.2
BO3pacTaHus a0COIIOTHON TeMIEPaTyphl:

A — Oenble 3BE315I,

G — KenThie,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHS aOCOTIOTHO YEPHOTO Tea.
OO0bsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

30 Uro Ha3bIBaeTcs BHEMHUM GoTodhdhexrom? OIIK-1.3.1

31 MoskeT 1 BUIUMOE M3NydeHue BbI3BaTh Ppororddext B muactune u3 | OIIK-1.B.1
MeTajuia, paboTa BeIXoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBOii
OTBeET.

32 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTrO peHtreHoBckoro | OINK-1.3.1
U3ITyYEHUS.

33 OObsicHuTe, Kak 3Heprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOW BONHBL | YK-2.3.1
OO6ocHyiiTe Ball OTBET.

34 ®dotoH ¢ anuHOM BosHBI A = 97,04 nim paccesuica Ha HenoasmkHoM | OITK-1.B.1
anekTpoHe mon yrioMm 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCUTENIbHOTO  W3MEHEHHUS  JUIMHBI  BOJHBI  (OTOHA  MIpH
KOMIITOHOBCKOM paccestHMM. PaccunTaiiTe ero BeIM4YMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast JyiiHA BOJIHBI paBHa 2,426 M.

35 Onwumute, 4To NpeCTaBisieT coboil atom B pamkax moaenu Tomcona. | OIIK-1.3.1
Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

36 ATOM BOIOpOJIa HaXOAUTCS B OCHOBHOM cocTostHuu. Kakoi mmuuel | YK-2.B.2
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA aromM? OOOCHYHTE Ball
OTBET, UCIOJIB3Ys NocTy1aTel bopa.

37 B dem coctout runotesa ne bponns? OIIK-1.3.1

38 OObsicHUTe, TpPH KaKWX YCIOBHAX MHUKpodacTuisl mposiBistor | OIMK-1.3.1
BOJIHOBbIE cBoMcTBa. [lpuBenuTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YaCTHII.

39 Byner nm mposiBASATH BOJTHOBBIE CBOMCTBA (PyTOONBHBIA Msy mpu | YK-2.V.3
NOMAJJaHuU B BOpOTa IIMPHHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

40 KaxoB ¢hu3uvecknii CMbICIT BOJTHOBOUM (GyHKIIUN? OIIK-1.3.1

41 B d4em otmnuume cranumoHapHoro W HectanumoHapHoro ypaBHenus | OIIK-1.3.1

[Ipénunarepa?




42 OueHure MO TMOPSAAKY BEIMYMHBI Bpems ku3HM kBaHTOoBOro | OIIK-1.B.1
COCTOSIHMS, DHEprusi KOTOPOrO XapaKTEpU3yeTcs pPa3MbIBAHHEM
nopsinka AE = 0.1 5B.

43 MuxkpouacTuiia 3anepra B 0JHOMEPHOI oTeHIManpHoi ssme mupunoit | OIIK-1.B.1
/ ¢ 6eCKOHEYHBIMU CTE€HKaMH U HAXOJIUTCS B COCTOSIHUU C KBAHTOBBIM
yucioM n = /. IlokaxuTe, Kak ONpPEAEIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSATHOCTb OOHAPYKUTh MHUKPOUYACTHIy MaKCHMaibHAa.

Haitgure ux B ykazaHHOM cilyyae.

44 CpaBHute JIuHYy BOJIHBI Ae bpoitns mina mapuka maccoit my, = 0,2 ru | YK-2.V.3
pOTOHA Maccolt m, = 1.67* 10", MMEFOIIIX 0MHAKOBEIE CKOPOCTH V.

45 Kakum oOpazom »sHeprus «HyJEBBIX KosieOaHui» KBaHTOBOTO | YK-2.B.2
FapMOHMYECKOIO  OCIWJIISATOpa  CBSI3aHa  C  COOTHOLLEHUEM
HeonpeaeneHHocTel [ eizenoepra?

46 [TocunTaiiTe, CKONBKO 3IEKTPOHOB MOXKET HaXOAMTHCS B OCHOBHOM | YK-2.V.3
COCTOSTHMH B aTOME.

47 [Tocunraiite, CKOJIBKO 3JIEKTPOHOB B aroMe, y KoToporo neinukom | YK-2.V.3
3all0JIHEHa BHEIIHAS 2p-000704Kka. ATOM Kakoro BeIleCTBa HMEET
TaKyI0 NEKTPOHHYIO KOH(UTYpaIHio?

48 Kakum wmoker OBITh CHHUH 4acTull, KoTopble ommchiBatoTcs | OIIK-1.3.1
cratuctukor @epmu — [lupaxa? [lpuBeaure npumepsl TAKMX 4aCTHUILL.

49 OOBbscHUTE, YeM OTIMYAeTCS XapakTep 3amojHeHus coctosHuil | YK-2.3.1
KBaHTOBOW CHCTEMBI (DepMHUOHAMU U OO30HAMM.

50 [Ipennoxute  teoperndeckoe  oOocHoBaHwe, kak  wu3MeHutcs | OITK-1.B.1
MPOBOJAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAMUS — 3.

51 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO U3JIYy4EHHUS. VK-2.B.2

52 Onumurte npuHLIKI paboTHI Jiazepa MO TPEXYPOBHEBOM CXeMe. OIIK-1.3.1

53 Jlazep paboraeT Mo TpPeXypoBHEBOH cxeme. DHeprusi ocHoBHoro | YK-2.V.3
coctosiaust E; = -8 3B, 3Heprus Bo30yXIEHHOTO cocTostHUS E, = -5
9B, sHeprus metactabmwibHOTO coctostaus E3;= -5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee n3IyuyeHue.

54 Yemy paBHa MosipHas TEIJIOEMKOCTb TBepAoro Ttena, cornacHo | OIIK-1.3.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

55 OOBbscHUTE, KaK KBAaHTOBas TEOpHUs TEIJIOEMKOCTH TBepaoro tema | YK-2.V.3
Jlebast TOTIOTHSIET TEOPHUIO TEINIOEMKOCTH DUHINITEHHA.

56 Kakas wactmma HaspiBaercss ¢onoHom? Kakum  kBantoBbsiM | OIIK-1.3.1
pacnpeeeHieM ONUChIBAalOTCS (YOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
No ni/mt [Tepedyens BompocoB (3amav) muis 3aueta / nudd. 3auera Kon
WHMKATOpa

1 HazoBure npeameT u3yyeHus: KHHEMATHKU. OIIK-1.3.1
2 JaiiTe onpeneneHue MaTepuagibHOU TOUKH. VK-2.3.1
3 Teno ABMXKETCS U3 COCTOSIHUS MOKOS C TAHTCHLUAJIBbHBIM yckopeHueM | YK-2.V.3

a: = 4 M/’ M HOPMAIBHBIM YCKOpEHHeM a, = 3 m/c’. Haiimure

BEJIMUMHY MMOJIHOTO YCKOPEHUS Tena a.
4 Haiite onpeneneHre abCONOTHO TBEPIOMY TEIy. OIIK-1.3.1
5 [Mpoananm3upyiite oTIMuus creayrommx ¢usndeckux wmoneneit: | YK-2.B.2

abcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure




npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KauecTBe
MarepuasibHON Touku 1 ATT.

6 Haiinute cBs3p Mexay JuHEWHOW W yriaoBod  ckopocthio | YK-2.V.3
MaTepUAIbHON TOYKH.
7 [Ipoananusupyiite Xapakrep NpsSMOJIMHENHHOro IBWkeHus Tena 1o | YK-2.B.2
U3BECTHOMY 3aKOHY ABIKEeHHS X(t)=10+2*t+0,5*%t"2 (m). Kakoit myTh
MpOMIeT Telo 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyiTe MPUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX JIJISl PELICHUS 3a1a4u.
8 Cdopmynupyiite nepssiii 3akoH HproToHa. OIIK-1.3.1
9 OOBsicHUTe, Kak, COrjacHO BTOpoMy 3akoHy Hpiorona, 3aBucut | OIIK-1.3.1
YCKOpPEHUE TeJla OT €r0 Macchl.
10 KameHb n€XUT Ha IHE cOoCy/a, MOJHOCThIO Morpyx€unbiii B Boay. Kak | OITK-1.B.1
U3MEHUTCS CUjia JaBJICHHUs] KaMHA Ha JHO, €CJIM CBEpXy HaJIUTh
KepocHH (KepOCHH HE CMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBeET.
11 [IpuBeaure npumep, WUIIOCTPUPYIOUIUI JeHCTBUE TpeThero 3akoHa | YK-2.V.3
Hsrorona.
12 HazoBute, kakoii wu3 3akoHoB Kemuepa ycranaBmuBaetr ¢opmy | OIIK-1.3.1
TPACKTOPHUH IJIAHET.
13 OueHute 3aBUCUMOCTb CHJIBI BCEMHUpHOro TsAroreHuss ot wmaccel | OIIK-1.B.1
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuUMU. OOocHyiiTe,
KaK M3MEHHUTCS CHUJla B3aUMHOTO TSTOTEHMsI JIByX TEJ, €CIIM Maccy
OJIHOTO U3 TeJl YBEIMYUTh BJBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBILIUTH B JBa pasza.
14 JaiiTe onpeneneHre UMIyibca Tela Kak GU3nIecKoil BeTUUNHBIL. OIIK-1.3.1
15 ChopmynupyiiTe, mnpH KaKUX YyCIOBUAX BHIMOJNHsETCS 3akoH | YK-2.3.1
COXpaHEHUsI UMITYIIbCA.
16 HazoBure, kakas ¢pusuueckas BeInyrHa Ha3zbiBaeTcsi MOMeHTOM cuitbl. | OINIK-1.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOT'O 3aKOHA JTMHAMUKHM U1 mocTtynarensHoro | YK-2.B.2
¥ BpaulaTeapbHOro ABMkeHMs. Hailinure B3auMOCBSI3M MEXKIY 3THUMH
3aKOHAMH.
18 ChopmynupyiTe 3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCA. OIIK-1.3.1
19 Haiite onpenenenue paboThl Kak (PU3HMUECKON BETUYUHBI. OIIK-1.3.1
20 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3nvecKas BeINUHHA. OIIK-1.3.1
21 Kakoit kopabnp mBikercss MemienHee — Harpyxkenusii wim | OIIK-1.B.1
HEHArpy>K€HHbId — TpU OAMHAKOBOW MOIIHOCTU JBMrareins?
OO0GocHyliTe CBOW OTBET.
22 OO®bscHHUTE, TOYEMYy LIEHTPOCTPEeMUTENIbHAs CUia MpH BpameHuu mo | YK-2.V.3
OKPY>KHOCTH HE IPOU3BOIUT PaOOTHI.
23 Uccnenyiite paboTy CHITBI, €City TeJio Maccoit m = 1 xr nmox neicteuem | YK-2.V.3
HEKOTOPOM CHIIBI U3MEHUIIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
OO6ocHyiiTe TpPUMEHEHHE 3aKOHOB, MCHOIb3YEMbIX [UIsl pEIIeHUS
3aJlauH.
24 OOBbscHHUTE, B YeM COCTOUT pasiMyue MexXIy KoHcepBaTuBHbIMH M | YK-2.B.2
HEKOHCEPBATHBHBIMU CHJIAMHU.
25 HaiiTe onpeneneHne NoTeHIMAIbHON SHEprun. OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3aKOH COXpaHEHHs MexaHudeckoil sHeprum. | YK-2.3.1

[IpuBenuTe mpuMep BBINOJIHEHUS 3aKOHA COXPAHEHUSI SHEPTUH.




27

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOM [ = 50 cwMm,
CIOCOOHBIN BpaIaThbCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuHy. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

YK-2.V.3

28

[Tokaxkute HA mpuUMepe TOHKOro cTepkHs nuuHor 20 cM u maccou 30
I, Kak npumeHnserca teopema lllreliHepa s pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA HA
OJIMH U3 €ro KOHIIOB.

VK-2.B.2

29

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

OIIK-1.3.1

30

Kak Brluncisercs KuHeTHYECKas OHCpPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH NIl KMHETHYECKOW SHEPTHH
MOCTYNATCIbHOT'O ABUKCHUS.

VYK-2.B.2

31

ChopmynupyiiTe nBa  IOCTyJaTa OTHOCUTEIbHOCTH

OUHIITEHA.

TEOPHUH

OIIK-1.3.1

32

CnpasemyiuBa 1M B cnenuanbHoil Teopun otHocutTenbHocTH (CTO)
KJaccuyeckasi opmyiia i KWHeTU4ecKor sHepruu E = mv*/2? Eciu
HET, TO KaK PAacCUMTHIBAETCS KMHETUYECKAash SHEPrHsl Teja COTJacHO
CTO?

VYK-2.B.2

33

Omnpenenute, Kak W3MEHUTCS MEpuo] KojeOaHWH NPYKHHHOTO
MasTHUKa TpPH YBEIWYCHUH €ro Macchl B 2 pas3a, a >KECTKOCTH
IPYXHUHBI — B § pas.

YK-2.V.3

34

Cnenalite BBIBOJ 11O BONpPOCY: Kak OyJIeT W3MEHITbCA XOJ
MasTHUKOBBIX 4YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
AprymMeHTHpyiTe CBOI OTBET.

OIIK-1.B.1

35

Kak cBs3ana sHEprus rapMOHMUYECKUX KOJIEOaHUN C X aMIUTUTYI0U?

YK-2.V.3

36

ChopmynupyiiTe onpeeeHue BOTHBI.

OIIK-1.3.1

37

OOBsicHUTE pa3nuyue MEXAy TNPOJOJBHBIMA W  MONEPEYHBIMU
MEXaHUYECKUMH BOJHAMU.

VK-2.V.3

38

3anumuTe ypaBHEHUE OCeTyIeil BOJIHBL.

OIIK-1.3.1

39

HazoBure, ueMy paBHa cpeHsisi 00beMHas TNIOTHOCTh YHEPTHH BOJTHEI.

VK-2.3.1

40

M cTouHuK 3ByKa M IPUEMHHUK JBUXKYTCS IPYT OTHOCUTENIBHO JIpyra co
CKOPOCTSAMHU Uycy U Uyp COOTBETCTBEHHO. CKOPOCTH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady M ONpPEACIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexra Jlomnepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
m/c, v,y = 60 M/c.

VK-2.B.2

41

Chopmymnupyiite npunaImn [ oirexnca.

OIIK-1.3.1

42

HazoBure onpenenenne nHTepepeHIny BOJIH.

OIIK-1.3.1

43

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

YK-2.V.3

44

Uto n3y4aeT neKTpocTaTuKa’?

OIIK-1.3.1

45

Jaiite onpeneraeHUe TOYEYHOTO 3apsija.

VYK-2.3.1

46

Kak wn3MeHuTCs cuna B3auMMOJAEHCTBHSI JIBYX OJJIEKTPOHOB, €CIIU
paccTosiHUEe MEX1y HUMH yBenuuuTh B 3 paza? OOochyiite Bam
OTBET.

YK-2.V.3




47 [Ipoananu3upyiite, Kakyro paboTy coBepiiaer ajiekTpocraruueckoe | YK-2.B.2
1ojie TIPOTOHa B aTOME BOJAOPOJA IMPH TOJIHOM OOOpOTE AJIEKTpOHA
BOKpPYT HETO.

48 Kak B3auMHO OpMEHTHPOBAaHBI CUJIOBBIC JIMHUU U dKBUNTOTeHIManbHbIE | OITK-1.3.1
HOBEPXHOCTU?

49 Uto Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1

50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? YK-2.3.1

51 OObsicHUTE pa3zauyue MeXAy MOJMSApPHBIMH M HemoysgpHbIMH | YK-2.V.3
JUAIEKTPUKAMH.

52 OueHnurte, Kakol eMKOCThIO Oynyr obnamate wmetammdeckue | OIIK-1.B.1
IUIACTHHBI IT0Mmap0 0.2 M”, KOTOpBIE pa3/IeIeHb! clioeM napaduHa (€
=2.5) Tommuuoi 0.5 cm?

53 Cnenaiite BBIBOJ, KakK H3MEHMTCA AJEeKTpoeMKocTh miockoro | OIIK-1.B.1
KOHJIEHCATOpa C KBaJpaTHBIMU IJJACTUHAMHU, €CIM M3 ITHX IJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJpara.

54 OueHuTe cUTyaluio: J1Ba KOHJEHcaTopa oauHakoBoil emkoctu 200 | OIIK-1.B.1
MK®D coennHeHbl MapavieabHo. Kak M3MeHHTCs MX 00Ias €MKOCTb,
€CJIM COeTMHEHUE 3aMEHUTh Ha MoclieoBaTeabHoe?

55 [Ipoananuzupyiite, Kakoil BEIUYMHBI 3apsj] NOJDKEH HaxoauThes Ha | YK-2.B.2
oOKJIaJiKax KOHJEHCATOpa, YTOObl MPU Pa3HOCTU MOTEHIIUAIOB MEXKITY
oOknankamu B 12 B on obnanan sueprueit B 1 Jx.

56 Jaiite onpeneneHne 3JIEKTPUIECKOrO TOKA. OIIK-1.3.1

57 Chopmynupyiite 3axkoH Oma it y4acTka [eru. OIIK-1.3.1

58 Kak u3mMeHuTCcs conpoTUBICHUE MPOBOJA, €CIU €ro JyinHa yBeauuutes | YK-2.V.3
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.

59 PaccunTaiiTe MOIIHOCTS, BhIACIsSIEMYIO Ha conpoTtuBieHnd 3 kKOm npu | YK-2.B.2

IIPOTEKAaHUU Yepe3 Hero Toka cuinoi 60 MA?

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIONHEHUS KypCOBOM pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /i1 [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHNI/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IITAaHOM HE MTPEAYCMOTPEHO
Bompocsl s mpoBeneHHs TNPOMEXYTOYHON aTTECTallMM B BHAE TECTHPOBAHHUS

npeCTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

y Kon
No /it [IpumepHbIil TEpedeHb BOMPOCOB ISl TECTOB
WHIUKATOpa
Cemectp 1
1 Kaxkast Oynmer TpaekTopusi y YaCTHIIbI, TBHKYIICHCS paBHOMEPHO C VK-2.V.3

IMOCTOSHHBIM 110 BEJIMYHNHE YCKOPCHUCM.

1) [Ipsimast muHuS
2) Jlunus ¢ nepernbom
3) Iapabona




4) OKpY:KHOCTH

OHpe,I[eJ'II/ITC, KaKas U3 IMpEACTAaBIICHHBIX (bHSI/I‘IeCKI/IX BCJIIMYHUH UMECT
CAUHUIY UBMCPCHUA, COBITAJA0IIYIO C e IMHUIICH HU3MCPCHUSA CHUIIBL.

1) Wmmynbc

2) VYckopenue

3) Bec

4) Yrnoas CKOpOCTh

OIIK-1.3.1

Uro npou3oitaét mocine abCOMOTHO HEYIIPYTOTrO yaapa 4acTHI]
Maccamu m; = 4m; U ¢ KUHETU4YeCKUMU dHeprusamu T, = 6T;. Yactuna
C Maccoi m; IBUrajaach BIIPaBoO, 4 4aCTULA C MACCOM M) - HABCTPEUy
YaCTHUILIE C MACCOU M.

1) YacTuis! OyayT ABUTATHCS BIIPABO

2) Ennnasi yactuna Oyaet IBUTraThbCH BJIEBO

3) Yactuipl OyyT MOKOUTHCS

4) YacTuiel OyayT ABUTATHCS B MPOTHUBOMOJIOKHBIE CTOPOHBI

OIIK-1.B.1

[Ipoananusupyire, KAKON OTBET SIBJISICTCS IIPABUIILHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHUX CWJI, ACUCTBYIOIINX MEXAY T€IaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) V3MeHEeHUIO SHEPTUH CHCTEMBI

2) Hymmwo

3) H3meHeHMIO UMITYJIbCa CUCTEMBI
4) YCKOpEeHHUIO IEHTPa MacC CUCTEMBbI

VYK-2.B.2

qTO HpOHSOﬁI{GT C MOMCHTOM I/IHepLII/II/I CBHHIIOBOI'O I_II/IJII/IHI[pa
OTHOCHUTEJIBHO OCH, COBIIAIAIOLIEN C €T0 TEOMETPUUYECKOU OCHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenurcs

2) YBeJn4uTcs

3) Coxpanutcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.1

VYkakuTe BEpHYIO 3allUCh YpaBHEHUS AUHAMHKH BpallaTeIbHOTO
JIBIDKECHMUS.

1) M=J*o

2) e=M/J

3) M=L*w’

4) L=r*p*sina

OIIK-1.3.1

VYkaxure, ueMy paBeH MOMEHT HHEPLIUU TOHKOTO 00pyda Maccoil m u
paguyca r

1) J=m*"/12
2)J =m*’/2

3)J =m*7/3

4)J= m*r

VK-2.3.1

Bri6epute gpaszy, COOTBETCTBYIONTYIO IEPBOMY 3akoH HbroTOHA:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

OIIK-1.3.1




1) daxrt cymecTBoBaHUS aOCOIIOTHOTO JIBYKCHHS

2) CymecTBoBaHME HHEPUHAJIBbHBIX CHCTEM 0TCYETA

3) ®akrt cyuecTBOBaHUS HEMHEPIUAIBHBIX CUCTEM OTCUETa
4) ®akT CymecTBOBAaHHUS MPUHIIAIT OTHOCUTEIBHOCTH [ anmues

Paccunraiite BeIM4uHy MOJYJIsI MAKCUMAJIBHOM BEJIUYUHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOH OMMCHIBACTCS YpaBHEHHEM X = 3¢0s(2¢ —
/4) cm

) 12 w/i?
2) 3wk’
3) 7w’
4) 9 m/c?

VK-2.V.3

10

Bribepure ¢popmyity, onpeaensionlyo BeIuIrHy (pa3oBoil cKopocTH
BOJIHBI

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

VK-2.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBAaTUBHON CHIIBI TIO
3aMKHYTOM TpaekTopuu (1o Toukam 1,2,3 u 1)

1) 3aBucuT OT YOBUIM OTEHIIMAIBLHON SHEPTUH

2) IlponoprmoHaibHa MPUPAIICHHIO KHHETHYECKON SHEPT U
3) PaBHa Hy;10

4) 3aBHCHUT OT CKOPOCTH JABHKEHUS.

OIIK-1.3.1

12

Kaxkas n3 nepeunciaeHHbIX (GU3NIECKUX BETUYNH UMEET Pa3MEPHOCTh
(kr-M)/c>?

1) MowmeHT cuitbl
2) MowmeHT uHepIu

3) MowmeHT umiynbca
4) Cuaa

OIIK-1.3.1

13

Korna tanreHnuanbHOe YCKOPEHHE PaBHO HYJIIO, @ HOPMAJIbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE JIBUKEHHUE Ha3bIBACTCA ...

1) PaBHOMEpPHBIM KpUBOJIMHEWHBIM

2) PaBHOMEpHBIM IPSIMOJIMHEHHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpaleHHEM

VK-2.3.1

14

Bri6epute npaBuiibHBINA OTBET. Kak H3MEHSETCSI MOYJIb CKOPOCTH
IIPU NPSMOJIMHENHOM JBUKEHHUH, €CIIH 3aBUCUMOCTD IIPOHAEHHOTO
TEJIOM ITYTH OT BPEMEHH 3ajaHa ypaBHEHHeM: S =4 + 157 + 17

1) YOsiBacT

2) Ilpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) Octaércs MOCTOSTHHBIM

VK-2.B.2




15

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUIUHM MaTEPUATIbHON TOUKH?

1) J=m*P/3

2) J=m*P/12
3) J=2*m*r*/5
4) J=m*»

YK-2.3.1

16

Kaxk cooTHOCATCSI MOMEHTBI UHEPIUH AUCKA J, M nuiuHApa Jy,
KOTOPbIE UMEIOT PaBHbIE MACCHI U PAUyChl?

1 J=J
2) >,
3) I,>2%],
4) J,> 712

VK-2.V.3

17

HaiiguTe oTHOIIEHNE TPOU3BEACHHBIX paboT (A1/A;,), eciu 1Ba AucKa
¢ paBHBIMHM Maccamu U paauycamu Ry u R, (R; = 2R,) packpyuuBarot
U3 COCTOSIHUS TIOKOSI 1O OJIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3)4
4)5

VK-2.B.2

18

Kaxkoit yuéHblit co3gan cnenralbHy0 TEOPHUI0 OTHOCUTEIIbHOCTH
(CTO)?

1) Tanuneit
2) DWHITEeHH
3) Jlopeni

4) bop

VK-2.3.1

19

Bribepure ypaBHEeHHE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

1) x=0,1tg(2t*+7/6)
2) x=0,1cos(2t+m/6)
3) x = Sctg(8t*+m/2)
4) x = 0,05arctg(2t>")

OIIK-1.3.1

20

[Ipoananusupyiire, Ipu KaKOM YCJIOBUM B CUCTEME, COBEPILIAIOLIEH
BBIHY)KJICHHBIE KOsieOanusi, OyaeT HaOmo1aThest pe3oHaHe (g —
coOCTBEHHAs 4aCcTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) ®>>awm
2) ®>wmo
3) o=
4) o <<wmy

OIIK-1.3.1

21

Bribepure, kakas Gpusnueckas BeTUUUHA H3MEHIETCS O]
BO3JICHICTBHEM CHJIBI HA TEJIO COTJIACHO BTOPOMY 3aKoHY HploToHa.

1) Momnspuas macca
2) CkopocTth

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1




22

Bri6epute, B Kakoi cucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTACTCs
MOCTOSTHHBIM.

1) 3amkHyTOI

2) HesamkHyTOM, r7ie CcyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, rie cyMMa MOMEHTOB BHEIIHUX CHJI IIOCTOSTHHA

4) HeszamknyTOM

OIIK-1.3.1

23

VYkaxute, paboTa Kakoi U3 NEPEYUCICHHBIX CUJI paBHa HYJIO MpU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS Tea.

1) Bsskoro TpeHus

2) Cunbl TpeHUS KauyeHUs

3) Tsarorenus

4) Cwibl TpeHUS CKOIBKCHHS

YK-2.3.1

24

Uemy paBHA BETMYMHA YCKOPEHHUSI CBOOOIHOTO MAJACHUS g HAa BHICOTE
HaJl TIOBEPXHOCThIO 3eMJIM, paBHOU paauycy 3emin? Bennunny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c’.

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

VK-2.V.3

25

[Ipoananu3upyiiTe, KaKk U3MEHUTCS TIEPUO KoJeOaHuit
MaTEeMaTU4YeCKOro MasITHUKA, €CIIH IJIMHY €T0 MOJIBECa YBEIUYUTh B 9
pas3, a Maccy rpy3a — yBEJIMUUTH B 4 pasa.

1) YBeauuurcs B 3 pa3a
2) VYBenuuutcd B 4 paza

3) YwmenbmuTcs B 2 pasza
4) VYwmensmurcsd B 4 pasa

VK-2.V.3

26

OneHuTe 3IeKTPOEMKOCTh IIIOCKOTO BO3AYITHOTO KOHJIEHCATOPa, €CIIU
paccTosiHiEe MEeXIY ero 0OKJIaKaMH yBeITUYUTh B 9 pas, a 001acTb
MEXy OOKJIaIKaMH 3aJIUTh JUCTUUTHPOBAHHON BOMIOH (g = 81).

1) VYmenbmurcs B 4 pa3
2) VYBenuuutcs B 4 paza
3) YBeauuurcs B 9 pa3
4) VYBenuuutcs B 12 pa3

OIIK-1.B.1

27

HazoBuTe BemecTBa, KOTOpbIe IPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU
HE MPOBOJIAT IEKTPUUECKHI TOK.

1) IIpoBomHuku

2) IlomynpoBOAHUKH
3) IlnmarmHa

4) JIM3JIEKTPUKHU

OIIK-1.3.1

28

Kaxk HaIpaBJICHbBI CUJIOBBIC JIMHUHW HAIIPSI)KCHHOCTU
SJICKTPOCTATUYCCKOI'O ITOJIA, CO3AAHHOTO TOUCYHBIM OTPULIATCIILHBIM
3apsiiom?

YK-2.3.1




1) 3akpyudnBarOTCsl BOKpYT 3apsaa

2) K3apsany

3) 3akpyuduBarOTCs BOKPYT 3apsja I10 YaCOBOW CTPEIIKE

4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YAaCOBON CTPEIKU

29

Mo:xkeT i yacTUIla UMETh 3apsJl, BEIUYMHA KOTOporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsiia’?

1) Moxer

2) Her, He MoxeT

3) Moxer, HO TOJBKO €CJIU 3apsij] OTPHUIATEIbHbBIN
4) MOoXKeT, HO TOJIBKO €CJIM 3aps]l MOJ0KUTEIbHBIN

OIIK-1.3.1

30

UeMy paBeH MOTEHIMAT MIEKTPUUECKOTO MOJIs?

1) TloreHuuManbHOM HEPTUs €AMHUYHOTO MOJOKUTEIBHOTO 3apsaaa
WJIM OTHONIIEHUIO TOTEHIIUATIBHOM SHEPTUH K 3apsiay

2) Pabote cui1 moJisi o nepeMemieHNI0 eIMNHUYHOTO
MOJIOKUTEIbHOTO 3apsiia U3 JAHHON TOYKH MOJIs B
0eCKOHEYHOCTDh

3) Cune, aeiicTByroLIEl Ha 3aps/l, IOMEIICHHBIN B ITaHHYIO TOUKY
OIS

4) KuHeTu4eckoi YHepruu MPoOHOTO TOYSUHOTO SIUHUIHOTO 3apsiaa
B JIaHHOM TOYKE IOJIA

OIIK-1.3.1

31

Hamummure popmyny 3akona Oma B nuddepeHnmansaoi popme.

1) R=U/
2) R=Q/FAt
3) j=c'E
4y R=P/I

OIIK-1.3.1

32

Haiinue npaBiiibHOE Ha3BaHUE JIJIi BEKTOPHON CHUIIOBOM
XapaKTEPUCTUKH HJIEKTPOCTATUYECKOTO TTOJIS.

1) Ilorenmman

2) HanpsikeHHOCTH
3) Unnykmus

4) 3apsn

OIIK-1.3.1

33

OLIGHI/ITG, KaK UBMCHUTCA CHJIA 3JICKTPOCTATUYCCKOI'O
BSaHMOHeﬁCTBHH ABYX TOYCYHBIX 3apsa0B, CCJIM OJUH U3 HUX

YMEHBIIUTH B 4 pa3a, a pacCTOSIHUE MEXy HUIMH YMEHBIINUTH B 2 pa3a.

1) VYmenbmutcs B 8 pa3
2) YwmenbwmuTcs B 2 pasza
3) VYmenbumrcs B 16 pas
4) He uzmeHuTcs

OIIK-1.B.1

34

Onenute, Kak 3aBUCUT JIEKTPUUECKast TPOBOJUMOCTh TPOBOJAHHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

1) Ilpsmo mponmopurOHaIBEHO
2) IlpomoprmoHaNIbHO CTEIIEHU OT Pa3HOCTH IMOTEHIINAIOB

VYK-2.B.2




3) IlponopuuoHanIbHO KBagpary
4) He 3aBucur

35

VYkaxure GU3NUYECKYIO BEIMUUHY, KOTOPas UMEET Ty K€ €AUHUILY
U3MEPEHHUS], UTO U HANPSIKEHUE.

1) HanpsxeHHOCTB
2) IlpoBonumocTb
3) 21AC

4) ComnpoTHuBJICHUE

YK-2.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANPSHKEHHOCTH T10JIS, €CITH
HaMarHMYEHHOCTH (peppoMarHeTuka oOpamaercs B HyJlb U
HaNpsHKEHHOCTD T0JIs1 HallpaBJIeHa MPOTUBOIOIOKHO TOJIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

1) T'ucrepesncom

2) Ko3puutuBHOM cHI0M
3) Tonspuzarueit

4) MarauToABMXKYIIEH CUITON

OIIK-1.3.1

37

OneHure, 10 KaKOW TPAECKTOPHUH OYAET IBUTaThCsl B MATHUTHOM I10JI€
YacTUIIa, JIETSIIAs ¢ TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
WHIYKIUN?

1) OxpyxHOCTBH
2) Ipsimasn
3) Osanoun
4) Dnnurnc

VK-2.V.3

38

B kakux enuHUIAX U3MEPSETCS HAMPSKECHHOCTD IEKTPUIECKOTO
moJst?

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

YK-2.3.1

39

Y cTaHOBUTE COOTBETCTBUE MEXKAY MAaTEpUaAIOM IIPOBOAHUKA U €r0
INEKTPOIPOBOAHOCTBIO:

Matepuan DIIEKTPONPOBOTHOCTH (O,
1/(Om-cm)

A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

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

OIIK-1.3.1

40

Onenute, Kak COOTHOCSITCS YIJIBI MTaJICHUS O U OTPaXXeHUsI ¢ cBeTa?

1) a>>¢
2) o>
3) a=¢

OIIK-1.3.1




4) a<o

41

[Ipoananuzupyiite, ueMy paBeH aOCOIOTHBIN MOKA3aTeNb
IPEJTOMJIEHUS CPEIBl C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1
MarHuTHOM NPOHMIIAEMOCTBIO L = 1.

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

4y 1/16

VK-2.B.2

42

VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHueii BoiH?

1) OrubaHue BOJTHAMH MPETSITCTBUN

2) Hano:xkeHue aApyr Ha Apyra BOJIH, HAYIIMX OT KOTepPEeHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHE BOJIH OT MEPBOHAYAIIBHOTO HAMPABJICHUS
pacrpoCTpaHeHus MPU NEPEXOE U3 OAHOU CPeAbI B IPYTYIO

4) 3aBUCHUMOCTH ()a30BOI CKOPOCTHU OT JJIMHBI BOJHBI

VK-2.3.1

43

[Ipoananu3upyiite, KakuM IOJKEH OBITH YTOJI Ta/IeHHUs] CBETOBOTO
JTy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majaroumm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

VK-2.B.2

44

O1ieHUTE ONTUYECKYIO JUIMHY IYTH L U3 OHOW TOYKH B JPYTYIO, €CIIU
paccTosiHUE MEX]y IBYMsI TOUKaMU MPO3PAaYHON AUAICKTPHUUECKON
cpensl S = 4 M. [TokazaTens npenomienus cpenbl n = 1.5. Ontudeckas
JUTMHA MyTU L U3 0OIHOM TOYKH B APYTyIO COCTABUT. ..

1) 5™
2) 6m
3) Tm
4) 11m

OIIK-1.B.1

45

Jlyist 00bsICHEHUST KaKOTO SIBIICHUS MOKET ObITh HCITOJIB30BAH MIPUHIIMIT
I'tolirenca-Openens?

1) KorepentHocTh

2) Judpaxuus

3) Tlonspuzauus

4) KopryckynsipHO-BOJIHOBOM Jyann3m

OIIK-1.3.1

46

[Ipoananusupyiite, 4eMy paBeH MEPUOJ PELIETKH, KOra
nudpakironHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MkMm

VK-2.B.2

47

[Tpoananu3upyiiTe UHTEHCUBHOCTH CBETA IIPU UHTEPPEPEHIINN

VK-2.V.3




OJIMHAKOBBIX BOJIH C HHTEHCHUBHOCTBIO / OT KOTEPEHTHBIX UCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4*1
2) 3*
3) 1
4) 0
48 UTo U3 NePEeUNCICHHOTO SBISIETCS OCOOCHHOCTHIO CUIOBBIX TUHUM OIIK-1.3.1
MarHUTHOTO 10JIsA?
1) CuiioBble IMHMHM MATHUTHOTIO 110JIS1 BCEIr/ia 3AMKHYThIe
2) MarnuTHbIe CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS Ha AJIEKTPUUECKUX 3apsaax
3) MarnutHbsle CUJIOBBIEC TMHUHM HAYMHAIOTCS U 3aKaHUMBAIOTCSI HA
MarHUTHBIX 3apsaax
4) MarHuTHble CUJIOBbIE IMHUU HAUWHAIOTCA U 3aKaHYUBAIOTCS Ha
INEKTPUUYECKUX 3apsiax
49 Crnemnaiite BBIBOJI, KAaKOM TeOMeTpruiecKkoi (purypoit MoxKHO onucarthb OIIK-1.B.1
TPACKTOPUIO ABMKCHUS 3aPsHKEHHON YaCTHUIIBI, TBUTAIOIICHCS TTO/T
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW MHYKIIHH.
1) OxpyXHOCTB
2) Ilapabona
3) T'umep6omna
4) Cnupauab
50 Onenute crenens noaspusanuu P cBera, eciiu CBET NPEACTABIISAET OIIK-1.B.1
co00i1 cMech €CTECTBEHHOT'O CBETA C IJIOCKOIOJISIPU30BaHHBIM.
MHTEeHCUBHOCTH MOJIIPU30BAHHOTO CBETA B JIy4e paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
1) 25%
2) 35%
3) 50%
4) 75%
51 PaccumnTaiiTe mokaszaTesb NMpeIOMIICHUS BEIIECTBA, €CIIU CKOPOCTh YK-2.V.3
CBeTa MpU NEepexo/ie Jiydya U3 BO3JlyXa B HEKOTOPOE BELIECTBO
ymeHnbmmiach Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 Paccunraiite yron Mexxay ONTHYECKUMU OCSIMU TIOJIIpU3aTOpa U YK-2.V.3

aHasim3zatopa. [Ipy mpoxokaeHNN CKPELEHHBIX NOJIsSIpU3aTopa u
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.

1) 60°
2) 45°
3) 30°




4) 90°

53

[IpoananusupyiiTe, KaK U3MEHUTCS BEJIMYMHA MAarHUTHOW MHAYKIUN
Ha OCHU JJIMHHOTO COJIEHOM/IA, €CJIM TOK B HEM YBEJIMUUTSH B 4 pa3a, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 paza?

1) YBesuuurcs B 2 pasza
2) VYBenuuutcs B 9 pas

3) VYmenbpmmrcs B 9 pa3
4) Ywmenpmurcs B 3 paza

VK-2.B.2

54

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) Ilorsiomaer Bce majaoiiee Ha Hero U3Jy4yeHue
2) Ortpakaer Bce Maaaroliee Ha HeTO U3JTyYCHHE

3) Hznydaer B peHTI€HOBCKOM JHana3oHe

4) W3my4aeT B BUIUMOM JHAra3oHe

OIIK-1.3.1

55

Y KaKoro u3 Ten oTpakaTebHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) ITpo3paunoro
2) 3epKajabHOTO
3) MaroBoro

4) YepHuoro

YK-2.3.1

56

Onenure, BO CKOJIBKO pa3 yBEJINYMUIIACh YHEPreTUYECKask CBETUMOCTh
abcomoTHO YepHoro Tena npu ero Harpesanuu ¢ T = 1000 K no T, =
3000 K.

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

OIIK-1.B.1

57

Bri6epure, kakas Gpopmyina Hanboiee TOYHO OMUCHIBAET
CHEKTPATLHYIO TUNIOTHOCTh YHEPTe€TUYECKON CBETUMOCTH a0COIIOTHO
YEepHOTO Tela.

1) ®opmyna depmu-/upaka
2) ®opmyna boze-OiiHmiTeliHa
3) ®opmyaa Ilnanka

4) ®opmyia Panes-JxuHca

YK-2.3.1

58

Kakoe nznydenue sBIseTCs paBHOBECHBIM ?

1) Ansda-, 6eTa-, raMMa-u3TyICHHS

2) TemyioBOE U3JIyUYeHHUE

3) JlazepHoe u3ayueHHE B BUIMMOM U HH(PPAKpPACHOM JuaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIYUEHHE

OIIK-1.3.1

59

YKaXuTe 3aKOH, KOTOPBIH OMpeIeseT MOJI0KEHIHE MAaKCUMYMa
U3ITy4aTeNIbHON CITOCOOHOCTH a0COTIOTHO YEPHOTO MPH 3aJaHHOU
a0COMIOTHOU TeMIeparype.

1) 3akon Credana-bonpumana
2) IlepBrlii 3ak0H Buna
3) 3akon Kupxroda

OIIK-1.3.1




4) 3akon Maimoca

60

Ykaxute GopMyy, OPEIeIIIONIYI0 JHEPTHIO CBETOBOTO KBAHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1
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[IpoananusupyiiTe, KaK U3MEHSIETCS CHJIa TOKA HACBIIECHUS IPU
doToaddekTe B cirydae yMEHBIIICHHUS] CBETOBOTO MOTOKA 1A IAl0IIETO
CBETA MOCTOSIHHOM JITTUHBI BOJHBI.

1) YMenbmaercst

2) CHavasia yMEHBIIIAETCs, 3aTeM YBEITNINBACTCS

3) CHavana yBeIMYMBAETCS], 3aTEM YMEHBILIAETCS

4) CHayaya 0CTaeTCsl MOCTOSIHHOM, & 3aTeM YMEHBIIIACTCS

VYK-2.B.2

62

[Ipoananusupyiire, 4T0 NPOU3OMAECT C KHHETUYECKON SHEPruen
(OTOZIEKTPOHOB, €CIIH, HE MEHSISl YAaCTOTHI MaJalOIEro CBETa,
YBEJIMUYUTH €70 MHTEHCUBHOCTH B 2 pasa.

1) Ymensimures B 2 pasa
2) YBenmuuutcs B 4 pasza
3) He usmenurcsi

4) YBenmuuutcs B 2 pasza

VYK-2.B.2

63

Onenure BeMMUMHY KpacHOH rpanuilsl porodddexra (B reprax) amis
KaToJ1a, M3rOTOBJICHHOTO U3 BoJib(ppama Tommuuoi 2 mm. Katon
HOKPBIT clioeM okcuna 6apus. PaboTa BbIxo/1a 3JEKTPOHOB C
IOBEPXHOCTH Katoza pasHa 2 3B. [Tocrosuuas [Lanka — h = 6.6%107*
Jlx*c. 3apsi snexrpona —e = 1.6%10™"° K.

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

OIIK-1.B.1

64

KakuMm 00pa3om 3aBUCHT pabOTa BBIXO/Ia DIIEKTPOHA C TIOBEPXHOCTH
KaToJ1a M3 KaJIMUS OT YaCTOTHI TTaJAl0IIero cBera’?

1) IIpsmo mponmopurOHAIBLHO YacTOTE

2) IlponopuuoHaIbHO YCKOPSIOLIEMY HAIIPSHKEHUIO
3) IlponopuuoHanbHO KBaJapaTy 4acTOTHI

4) He 3aBHCHT OT 4aCTOTBI

OIIK-1.3.1

65

[Tpoananuszupyiite, Oynet nu HabmomaTbest pororddext, ecnu
IUTACTHHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JUTMHOM BOIHBI 600 HM?
PaboTa BeIx0za 27eKTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®orosddext Bo3MOoKEH, €CIIU KaTO HAarpeTh 0 TeMIeparypsl 347
K

2) He Oyner

3) ®oto3(h(dHeKT BO3MOKEH, €CITH TOTOTHUTEIHHO MPUIOKHUTH K
IUTACTHHKE YCKOPSIOIIYIO Pa3HOCTh NOTEHIIMAJIOB BEIMYMHOMN HE
meHee 1 B

VK-2.B.2




4) ®oro3ddeKT BO3MOKEH C BEPOSTHOCTHIO p = (.5

66

CnenaiiTe BBIBOJ| O BEIMYMHE MUHUMAJIBHOTO OOPATHOTO HAIPSKEHHUS,
IpU KOTOPOM IOJIHOCTBIO TpeKpamaercs (OTOTOK. Y CIIOBHUE: SHEPTUS

dboToHOB paBHa 6.5 3B, a porokaroa U3roToBIEH U3 TUTHUSA, paboTa
BBIXOJ1a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1

67

OueHure, BO CKOJIBKO pa3 AaBJICHHUE CBETA, Ma/1al0IIeT0
NEPIEeHIUKYISIPHO WCAIbHO 3€pKaIbHON MOBEPXHOCTH, OOJIbIIE
JABJICHUSI CBETA, MAJJAIOIIET0 MEePIEHIUKYISPHO UJI€aTbHO YEPHOM
MOBEPXHOCTH.

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

OIIK-1.B.1

68

Onenute, OT KaKuX BEJIMYHMH 3aBUCHUT CHJIa CBETOBOTO JIABJICHHUS C
KBAaHTOBOW TOYKH 3pCHHS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

B) Onepruu otona;

B) Koaddumnmenra orparkeHns moBepxXHOCTH.

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

YK-2.V.3

69

[Ipoananu3upyiiTe, B KAKUX 00JIACTSAX CIIEKTPa dIEKTPOMATHUTHBIX
BOJIH BO3MOHO Habmoienne r¢dexra Komnrona.

1) Bunumpblii muana3on

2) Paguoamnamnason

3) TepareprioBslii 1uama3zoH

4) PeHTreHOBCKMI THANA30H U TAaMMAa-U3J1y4YeHue

VK-2.V.3

70

Kakum o0pa3oM umiynbsc GOTOHA CBSA3aH C JUIMHOW BOJTHBI?

1) Mmnynbc npssMo NponopLHOHAIEH JUIMHE BOJIHBI
2) Hmnynbc npsiMo MpOMOPLHOHATIEeH KBaApaTy AJIMHBI BOJTHBI
3) Hmnysbc 00paTHO NMPONOPUMOHAJIEH JJIUHE BOJIHbI

4) HWmnynbsc npsMo NpONOPIUOHATIEH KOPHIO KBaIPAaTHOMY OT JJTMHBI

BOJIHBI

OIIK-1.3.1

71

B kakoii o6acTu criekTpa 3JeKTPOMAarHUTHOTO U3ITyYeHHUS UMITYIIbC
(oTOHA MMEEeT MUHUMAJIbHOE 3HaUeHHE?

1) UudpaxpacHoe nzmydeHue
2) TeparepLoBo€ U3JIy4€HUE
3) PentrenoBckoe n3mydeHue
4) Pagnonsaydyenue

OIIK-1.3.1




72

[Ipoananu3upyiite, Kakoe U3 MPUBEJACHHBIX BbICKA3bIBAHUI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETA:

1) UHTeHCHMBHOCTDH CBETA He 3aBHCHUT OT IVIOTHOCTH MOTOKA
¢oToHOB M MX IHEPTUMN

2) CBeT MOXKET U3ITy4aThCs U paCIPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPLUSMHU — KBAaHTaAMH

3) Kaxxtomy 13 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HAaXOAUTCS
aTOMHas CUCTeMa, COOTBETCTBYET OIPEJICIICHHbIN YPOBEHb SHEPTUU
4) [l 9acTHIIBl HE MOTYT OBITH OJJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC

VK-2.B.2

73

VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI MEPBOTo nocryiara bopa.

1) YTBepxaeHue 0 CylieCTBOBAHUHU CTALMOHAPHBIX COCTOSTHUM, B
KOTOPbIX aTOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

2) Pa3HOCTh 3HEpruil ABYX CTAIMOHAPHBIX COCTOSIHUN paBHA SHEPTHUH
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

3) B aTome 37eKTpOHBI IBMXKYTCS 1O OpOUTaM, OJU3KHUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJOKUTEIBLHO 3aPSHKEHHOTO Spa U
OTPHUIATENIBHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1
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Bri6epuTe, kakoe U3 NPUBEACHHBIX HUKE BBICKA3bIBAHUN MPaBUIBHO
OTHCHIBAET CTIIOCOOHOCTh aTOMOB K M3JIYY€HHUIO U MTOTIIOMICHUIO
SHEPTUu: «ATOMBI MOTYT ...».

1) HorsomaTs U U3J1y4aTh JHUIIb HEKOTOPbIl TUCKPETHbII HA0OP
3HAYEHUH YHEPIruu

2) N3nmy4aTh ¥ oromars g0y TOPIUI0 YHEPTUH

3) M3nyuaTh 160 TUCKpeTHBIH HAOOp 3HAUEHUM SHEPrHUH, JIMO0
T00YIO TTOPIIMIO YHEPTUN

4) N3nydats n1100y10 MOPIUIO SHEPTUH, a TOTJIOUIATh JIUIIh
HEKOTOPBIN

OIIK-1.3.1
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VYkaxuTe, K KaKOMy JUana3oHy U3Iy4eHHs] OTHOCITCS MEPEXO0/Ibl U3
cepuun bansMepa B atome Bogopoaa?

1) TemnoBoe uzmydeHue

2) PeHTreHoBCcKOE M3IIyYCHHE
3) T'amma-uzmydyenue

4) Buaumpblii cBeT

VK-2.3.1

76

[Ipoananuzupyiite, Kak U3MEHUIACh SHEPTHSI aTOMa BOJOPOa MPH
M3TydeHHH UM QOTOHA C ITHHOM BOTHBI A = 4.86%107 M?

1) VYBenuuwmiach Ha 4.86 5B
2) Ymenbmuiaach Ha 2.55 3B
3) VYwmensmuiach Ha 4.86 5B
4) VBenuuunach Ha 9.72 3B

YK-2.V.3

71

OreHuTe Pa3HOCTh SHEPTUH OCHOBHOTO U BO30YXKICHHOTO COCTOSHUS
(B8 5B). /laHO: IEKTPOH B aTOME TepeIies U3 BO30YKIESHHOTO
COCTOSTHUSI B OCHOBHOE, U MIPU JAHHOM TEePeX0/ie MPOU30IILI0
u3NydeHre GoToHa ¢ JJIMHOK BOTHBI 650 HM.

OIIK-1.B.1




1) 0,458

2) 1,93B
3) 1,25B
4) 2,25B
78 VYkaxure, B UéM 3aKiItoyaeTcs runoresa ae bpouns. OIIK-1.3.1
1) JIroOble MUKPOYACTHIBI HAPSAY C KOPNYCKYJISAPHBIMHU
00J121a10T BOJIHOBBIMH CBOMCTBAMH
2) AToM He MOXeET coJepaTh 0ojiee ABYX MEKTPOHOB, HAXOIAIIUXCS
B OJJMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSX, OTIPEIENIIEMbIX HA00POM
YeThIpeX KBAHTOBBIX YHMCEI
3) On1HOBpEMEHHO HEBO3MOXKHO C BHICOKOM TOYHOCTHIO 3a7aTh
KOOPJAMHATBI U UMITYJIbC MUKPOYACTHUIIBI
4) DHeprust UCITYCKAEeTCs U MOIJIOIAETCS HE HENIPEPBIBHO, a
OTJeJIbHBIMU KBaHTaMH
79 Bri6epurte yTBepxkaeHNE, HAMOOJIEE MPABIIIBHO COOTBETCTBYIOIIECE OIIK-1.3.1
rurnorese ae bpois:
1) MukpouyacTuubl MOTyT NPOSIBJASTH BOJTHOBBIE CBOIiCTBA
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YaCTHIL
3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUYACTHIIA
4) Sapo aToma COCTOMT U3 KBapKOB
80 Paccunraiite 1yiHy BOIHBI 1e bpoilsis 1S SJIEKTPOHA, ABUKYILErOCs YK-2.V.3
€O CKOpOCTHIO 3.6 KM/c. Macca anextpona m,=9,1*107'kr, 3apsi
sekTpona q. = —1,6%107"° K.
1) 1.6 Mkm
2) 2.6m
3) 201 um
4) 3.6 MKM
81 YKaXuTe KOJIMYECTBO 3HAYECHUIN, KOTOPBIE MOKET IPUHUMATD OIIK-1.3.1
MarHUTHOE KBAaHTOBOE YHMCJIO M IIPU JAHHOM 3Ha4Y€HUU OPOUTAIEHOTO
KBAaHTOBOT'O 4ucna /[?
12/+1
2)3l+1
3)[-1;
4)1
82 VYKaxuTe, 4TO ONpPENEIIAeT ITTaBHOE KBAHTOBOE YHCIIO N? OIIK-1.3.1
1) DHepreTuyecKkue ypoBHH 3JIeKTPOHA B aTOMe
2) BenmnurHy MOMEHTa UMITYJIbCA JICKTPOHA B aTOME
3) IIpoekunto OpOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJJaHHOE HalpaBJICHHUE
4) BennurHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 33JaHHOM
HalpaBIeHUU
83 VYKaxkuTe, 4TO ONpPEAEIseT MAarHUTHOE KBAHTOBOE YUCIIO M? OIIK-1.3.1

1) OpbuTanbHbI MEXaHUYECKU MOMEHT JJIEKTPOHA B aTOME
2) DHEPruIo CTaIMOHAPHOTO COCTOSHUS SJIEKTPOHA B aTOME
3) BeinunHy MOMEHTA MMITYJIBCA 3JIEKTPOHA B 32JaHHOM




HaIlpaBJICHUHU
4) DHepreTHyecKue ypOBHH JEKTPOHA B aTOME

84

B uects koro Ha3zBaH 3(peKT paciierieHus: ypoBHEH IHEPTUU aToMa
BO BHEIIHEM DJIEKTPUIECKOM I10JIe?

1) DitHmreitna u e Xaaca
2) Hlrapka

3) OrTuHrCrayzeHna

4) AaponoBa-boma

YK-2.3.1

85

Kaxk Ha3bpIBaroT JIMHUHU B CIICKTPC KOM6I/IHaI_II/IOHHOFO paccedaHusd C
qaCTOoTaMH, MCHBIIIMMH 4aCTOTHI ITaJar0Iero ceera?

1) OpanXeBbIMU CITyTHHKAMHU

2) AHTUCTOKCOBBIMH CITyTHUKaMU

3) CTOKCOBBIMHM CIYTHUKAMH

4) AHTarOHUCTUYECKMMH CITYTHUKAMU

OIIK-1.3.1

86

[MosicuuTe pusruecKuii cMbICT BOIHOBON (YHKIIUU.

1) BonHoBast pyHKIIUS MPOMOPIIMOHATBHA SHEPTUU YACTHULIBI

2) IlpousBeneHue BOJTHOBOH GyHKIIMH HA KOMILJIEKCHO-
CONPSIZKEHHOE BbIpaKeHUe PABHO NJIOTHOCTH BePOSTHOCTH
00HapY:KeHUS YACTHIbI.

3) BonnoBas ¢pyHKIHS 0OpaTHO MPOMOPIIMOHATBHA ITTUHE BOTHBI 1€
bpoiins

4) BomHoBas QyHKITHS IPEACTABISIET COOOM KHHEMAaTUUECKHU I 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X = X(t) B HEsIBHOU (hopme.

OIIK-1.3.1

87

Bri6epute BepHYI0 GOPMYITHPOBKY COOTHOIIICHUS
HeonpeneneHHocTel [ eizendepra:

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

OIIK-1.3.1

88

YKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/II

1) Dnexkrpuyecku 3apsHKCHHBIC YACTHITBI.

2) DneKTpUYecKH HEeHTpabHbIC YaCTHUIIBI.

3) Bce yacTuubl ¢ MOyl EJbIM CIMHOM.

4) DneKTpU4YecKU 3apsKEHHbIE YACTHUIIBI C IEJIBIM CTIUHOM.

OIIK-1.3.1

89

Kak Ha3pIBaeTcs TBEpIOE TENO, y KOTOPOTO BaJICHTHAs 30HA
MOJIHOCTHIO 3aM0JIHEHA, 30HA POBOIUMOCTH — MOJIHOCTHIO CBOOOIHA,
a IMPUHA 3alIPEIICHHON 30HbI BEJIMKA MO0 CPABHEHHUIO C YHEPrUEH
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHuk

2) JIu3JIeKTpUK

3) IlonmynpoBoaHMK

4) IlpumMecHBbIH NOITYIPOBOAHUK

VK-2.3.1




90

Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?

1) dxsc
2) Jlx/c
3) Hx/m
4) JIx/>B

OIIK-1.3.1

91

Onenute, Kakoil CMbICII UMEET COOTHOIIEHNE HEOTIPEAEIIEHHOCTEN
IeiizenOepra 11t JHEPTUU YACTULIBI U BpEeMEHH NPeObIBaHuUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?

1) DHeprus mpsMo MPONOPIMOHATIFHA BPEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATFHA BPEMEHHU

3) Dneprus v BpeMs MOTyT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem 0oJiblIe HeONPEAEJIEHHOCTh JHEPIrUH, TeM MEHbIIIe
Heolpe/e/IeHHOCTh BpeMeHH!

OIIK-1.B.1
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Kak Ha3pIBaeTCS COCTOSIHUE 9JICKTPOHA B aTOMC, COOTBCTCTBYIOIIICC
MHWHUMAJIbHOMY BO3MO>KHOMY 3HAUCHUIO CTO Z-)HepI‘I/II/I?

1) Bo30yxneHHOe COCTOSIHUE
2) MeracTtabuiIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE

4) BasieHTHOE COCTOSIHHE

YK-2.3.1
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B uewm 3akmouaercst TyHHeNbHBIH ) exT?

1) B BoaHOBOM XapakTepe JBUKEHUS MHUKPOYACTHUIIBI B
NePUOANYECKOM MOTEHIHAe

2) B xoprycKyJIsspHOM MOBEACHUH 3JIEKTPOMArHUTHOTO U3TYyYCHUS
IIPU MPOXOKJICHUH €T0 Yepe3 y3Koe OTBEPCTHE

3) B HaxoXIeHUM YacCTHUIIbI CPa3y B HECKOJIBKUX TOYKAX
MIPOCTPAHCTBA OJTHOBPEMEHHO

4) B npoxo:kaeHuHd MUKPOYACTUIIBI Yepe3 MOTEeHIHAIbLHbII
0apbep, KOr/ia JHePrus YacTHLbI MeHbIlIe BbICOTHI 3TOT0
O0apbepa

OIIK-1.3.1

94

Kaxue noaBuxHble 4acTUIBI UM KBa3UUYACTUIIBI SIBIISIOTCS
HOCHUTEJISIMU 3apsiia B OJYIIPOBOJHUKAX ?

1) OnexTpoHsl

2) IlpoTtoHnbl

3) DJIeKTPOHBI H ABIPKH
4) Honbl

OIIK-1.3.1

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN

95

IIpouumatime mexcm, 6vibepume NpasUIbHLIL OMEem U 3anuuume
apaymenmol, 000CHO8bIBAIOWUE BbIOOP OMEema:

Omnpenenure, y KaKOro U3 NEPEeYUCICHHBIX HIKE TEJI MOMEHT HHEPLIMH
OTHOCHUTEJIBHO OCH BpAICHM, NMPOXOAALICH 4Yepe3 reoMeTpUYEeCKUi
LEHTp Tela, UMEET HauOONbIIYI0 BeIUYMHY. Macchl U pa3Mepsl Tel
OJIMHAKOBBI.

YK-2




1) duck
2) OOpyu
3) lap
4) Codepa

Otger: 2) O0py4, MOCKOJIbKY BCSl €r0 Macca COCpel0TOYeHAa Ha
MaKCHMAaJIbHOM PACcCTOSIHMH OT OCH BpallleHHsl, PABHOM pajauycy
o0pyua.

96

IIpouumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMbBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
[Tpoananusupyiite, kakue pU3NYECKUE BEIUYUHBI U3 MIEPEUNCICHHBIX
HIDKE COXPAHSIOTCS NMPH aOCOJIOTHO YIPYTOM CTOJIKHOBEHHM IBYX
Tedl.

1) Umnynbee

2) CxopocTb

3) Cuna

4) DOneprus

5) MoMeHT uHepIuu

OtBet: 1 1 4, TaK KaK 3aKOH COXPAHEHHUSI MMITYJIbCA BHINOJIHAETCSH
npu JwdoM yjaape, a nmpH yYNpyrom, Koraa Her jAedopmaunmu,
CIpaBe/UIUB ellle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOIl JHepruM.

97

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:

ConocTaBbTe TUIIBI BEIIECTB M OCOOCHHOCTH UX 30HHOM CTPYKTYPHI.

BeniectBo 30HHas CTPYKTYypa
1) Metann A) 3anpemeHHass 30Ha y3Kas, NpU HHU3KOHN
TEMIEpaType BaJleHTHas 30Ha IOJHOCTHIO
3aHSTa, 30HAa MPOBOAMMOCTH MOIHOCTHIO
c¢B0OOOIHA.
2) llonynpoBoanuk | b)  3ampemenHas  30Ha  OTCYTCTBYET,
BaJICHTHAassT 30Ha W 30Ha TMPOBOJAUMOCTH
MIEPEKPHIBAIOTCS.
3) AudnexTpux B) 3ampemniennas 30Ha MUApOKas, BaJICHTHAS
30Ha TMOJIHOCTHIO 3aHATA, 30HA TPOBOAUMOCTH
[IOJIHOCTBIO CBOOOIHA.

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

98

Hpoqumaﬁme meKkcm u ycmanosume nocne008amenbHoCmb.
Sanuwume coomeemcmeyrowuyro nocne008amenbHOCHb 6yK6 cnesa
Hanpaeo:

Pacnonoxure NEPCUUCIICHHBIC BULI 3JICKTPOMArHUTHOI'O H3JIYUCHHUA
B IIOpAAKE BO3pACTAHUA NJIMHBI BOJIHBI.

A) OpanXeBbIil CBET

b) ®uoneroBslii cBeT

B) UndpaxpacHoe nzmydenue
I') YapTpaduoneroBsie qydn




OtBer: 'BAB

IIpouumaiime mekcm u 3anuwiume pazeepHymulii 000CHOBAHHDBIL
omeem:

OOwscHuTe, Kakue  (aKTOpsl  OrPAaHMYUBAIOT  BO3MOXKHOCTh
HaOmoeHus BHemHero Gororddexra.
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OtBer: BoHemnHuii ¢Qoroddpdexr Halda0OIaETCH A0 KpPacHOU
rpaHuIlbl — MUHUMAJILHONH YaCcTOTHI MAJAI0IIEro U3J1y4YeHus, Mpu
KOTOPOH OHO CHOCOOHO BBIPBATh JJEKTPOH € IOBEPXHOCTH
00.1y4aeMOro BeuecTna.
Ilpouumatime mexcm, @vibepume NPAGUIbHLIL OMEem U 3anUUUME OIIK-1
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHUM YCIOBUEM
JUIs1 KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
100 | 2) [TocTtostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJIbKY VISl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHBI HEO0XOAUMBbI PABEHCTBO JJHMH
BOJIH (2, CJIeIOBaTeJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbL OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEeUUCIICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
101 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 u 4, N0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
VYcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JIBIKEHUS U
JEUCTBYIOLLEH Ha TENO CHIIOM.
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JIBuxeHue Cuna
1) PaBHOMEpHOE TTPSAMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito0
Otset: 1-B, 2-b, 3-A
Ilpoyumatime  mexcm u  ycmanogume  NOCIEO008AMENbHOCHb.
3anuwume coomeemcmeyOWyO NOCIE008aMeNbHOCMb OVKE Clea
103 | nanpaso:

Pacnonoxxure nepeyncieHHble HUXKE TeJla B MOPSIKE BO3PACTAHUS UX
MOMEHTa HMHepHuu. Macchl M XapakTepHblE pa3Mepbl Tel CUYUTATh




OJJVMHAKOBBIMU.

A) lap
b) Tonkoe koab110
B) Hunuuap

OtBer: ABB

IIpouumaiime mekcm u 3anuwiume pazeepHymulii 000CHOBAHHDBIL
omeem.:

OObsicHUTE, KaK M3MEHMUTCS cujla TOKa 4Yepe3 NMPOBOJHUK, €CIIU IIPH
HEM3MEHHOH Pa3HOCTH NMOTEHLHUAIOB HA €ro KOHIAX U IMOCTOSHHOMN
104 | TonmumHe MPOBOAHUKA YBEIUYUTH €T0 JIHHY.

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

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN Pa3TMYHOTO TUIIA:

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

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

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBHUS (TIO3MIIMH M3 OJHOTO CTOJIOIa BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lomHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

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

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
olleHUBaeTcs B 3 Oajuia, e JOIyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPABUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKYU \ OTBET HEMPABUIBHEIN \ OTBET OTCYTCTBYET
— 0 6asoB.

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

Ta6mmia 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauY€HUE JIEKIMOHHOTO MaTepuajla — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
rIyOoOKOe W SICHOE W3TOKEeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JNOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEIEIISECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMOIaBATENIEM;

— pa3BuTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KAauecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

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

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHBbIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepuaja IpU TMPOBEACHUU KOPOTKUX TUCKyccUd 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

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

11.2. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemomHeHUs 1abopaTOpHBIX pabOT OO0yYaIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAaHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKAUIMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT 0O0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIMILTHUHBI,

— 3aKpeIUIeHHEe, Pa3BUTHE M JeTalu3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKITUSX;

—  TIOJy4eHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ JIabOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.



3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH OMpeesieHHOoe 4Hciio jabopaTopHbiXx pabot. Ha
KaX1yIo J1abopaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpEHM, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpouMTaTh OMUCAaHWE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3fena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOEIUTHCA, YTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb epe]] HUM [I0CTaBJIEHa;
- KakKuMH puOopamMH U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIeyeT NPOBOAUTH IKCIIEPUMEHT.

[TonydeHHbIi 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHalie.

B mpomecce BbImonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO TPOTOKOJIAa HECKOJIbKUMHU CTYIEHTaMU BMecTe He jomyckaetcs. [IpoTokon BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKUM IocoOueM; (amwuivs, WHUIIHAIBI
CTyJIEHTa W HOMEp TPYIIbl, GaMuIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IEHA
JIeJIeHUs, KJIacC TOYHOCTH MW Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyIEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pyudkoii. 3anuch HAOMIOEHWM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIIIb YEePTUTh TAOIUIEI U rpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHMU M3MEPEHUN TPOTOKO 00SI3aTEILHO AETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTENbHBIM. [loAMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpPeroaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOIHSAJIACH U yKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUJI MPOTOKOJI.

[To pesynbTatam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma MUIIET
OTUET W 3alIMIIAeT €ro Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoaBaTeNlb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE clenyromiei 1abopaTopHOil paboTHI.

Crpykrypa u dopma oTdera o saboparopHoii pabore
OT4eT AOKEH CONIEPKaTh CIEIYIOIINE Pa3aeIbl:
1. Ilens paGoTHI.




Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpPHOM pabOTHI, OTTyHa €€ CledyeT
MEePEeTnrcaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee He0OX0IMMO OMKUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHOU U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UcCenyeMblX BeaudyuH. CieBa B (opMyse JOIKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHbBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn ¥ mpomMekyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTh HE HYKHO.
@opmynbl IS BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHUI B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. I[l0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HENIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYUCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMeEpa MO KaXIou dopMyinie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JlOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YaiHble MOTPEIIHOCTH U
MPEJICTABICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen oT4eTa CaMblil CIIOKHBIN 7151 CTyAIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaE€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoM. B HacrosmeM mnocoOuun
aBTOPBI TIOCTAPAIIMCH OCTABUTH JIMIIH CAMOE BA)KHOE IO TOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukn M pUCYHKH pa3MemiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
POHYMEpPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakmoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOIKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CceTKU. V3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAJIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUusA. OKOIO OJAHOW WM HECKOIBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHM (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYXK/IEHUE, BBIBOBI.

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



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

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

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

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

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

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

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

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

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

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

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

Bomnnosas onruka. Yueono-metoguueckoe mocodue // E.H. Kornmukos, 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. Kotmukos, N.I1. Kpexkrynosa, 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.

11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaroIIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBINOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENoaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
y4acTusl.

Jnst oOywaromuxcst mo 3aoyHOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJSIET UM pa3BUBATh YMEHUS



Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMH NMPUOOPETaeMBbIX 3HAHWI, 00ECIEYMBACT BBICOKUI
YpOBEHb YCIIEBAEMOCTH B TMEpPHOJ OOYYCHHUS, MOMOTaeT TMOJyYHTh HABBIKA MOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSIL.

MeroauueckuMyd  MaTepualiaMd,  HAMPaBIAIONIMMH  CAMOCTOSITEIbHYIO  PaboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOMYESCKUN MaTepHall 1Mo JUCIUILIHHE;

— METOJIUYECKHE yKa3aHWs I10 BBIMOJIHEHUIO KOHTPOJBHBIX paboT (i1t 00ydaroumxcst
0 3204HOM (hopMe 0O0ydeHus).

11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOa OCBOCHMS
JUCLIUATUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydueOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XkaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMiCs JOJKEH BBIINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
IPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJarouuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1abopaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U o0ydarouerocs; KOHTPOJbHbIE BOIPOCH U 3aJaHusd. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJI OLEHKY B Oaulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpEnojaBaTeeM [0 JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydarolmuMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYMHBI, OTKa3a, OOy4aroIlerocss OT OTBETOB Ha 3aHATUSAX,
HEYJOBJIETBOPUTEILHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATHSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIBHBIX, J1A00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYILECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyYaroOIMXCs CIIy’KaT OCHOBOM AJIs
IPOMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3ayeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY M0 Y4eOHON JUCITUTUTIHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOMMO c/IaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIOJHHUTH
TECTUPOBAaHUE B cHUCTeMe AucTaHIoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLIEHKH «yJIOBJIETBOPUTENILHO». B ciydae HEBBINOJIHEHUS BBIIEU3IOKEHHOTO CTYIEHT, NpH
YCIIEIIHOM MPOXOXAECHUHN MPOMEXYTOYHON aTTECTALlMU, HE MOXKET MOJIyYUTh ATTECTALMOHHYIO
OLICHKY BBIIIE «YAOBJIETBOPUTEIBHO.

11.5. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

[Ipomexxyrounass ~ arrectanusi  OOydyaromIMXCsl — NpeAyCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMcCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThI, CIIOCOOHOCTH
OPUMEHATh MX A PELICHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
[epuoJl SK3aMECHAIMOHHOW CECCHM M 3aBepIIaeTcsl aTTECTAllMOHHON OIICHKOW «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIBHOY.

— 1uddepeHIMpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00y4aromuMcs IpU U3YYEeHUHU TUCIMIUIMHBI, IPU BBIOJHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX



paboT, HayYHO-HCCIIEIOBATENBCKUX PaOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTIIMYHOY, «XOPOILOY, «yIOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

B teuenue cemectpa cTyAeHTYy HE0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux paboT, BBIOJIHUTH TECTUPOBAaHUA B cpeae LMS He Huke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAalUU SIBJISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIMCs
TEKYILEro KOHTPOJIS yCIIEBaEMOCTH.

Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuu
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIBbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS. K PEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIA YpPOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJeTBOPUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHbBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCsS HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHbliiy. Komnerenuuu He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepedeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHu30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM HEM Hadala CecCHU ObUIM CIAaHbl M 3allUIIEHBl Bce Ja0OpaTOpHBIE
pabotbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu moaroToBke K cecCHM CleAyeT BeChb 00bEM
paboThl pacnpenessaTh paBHOMEPHO O JIHSAM, OTBEACHHBIM JJIsl IOJTOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJIHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaromUXCs IO 00pa30oBaTeIbHBIM MPOTrPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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