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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. 7 S 12.06.2023 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

copia
ALT.H., 1pod. AT 25 14,06.2023 A.B. KonbiibIi0B

(yd4. cTeneHp, 3BaHUC) (moamuch, nara) (uHUIMANEI, hamMuIns)

OrtBerctBeHHbIN 32 OIT BO 09.03.02(06)
7rh 21.06.2023 B.A. Muxiym

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (mmoxmuce, fata) (MHUDHATEL, (haMIIIHs)

3amecTuTeNb JUpEeKTOpa UHCTUTYTA Ned 1o MeTondeckoit paboTe
JI011., K.T.H., JOII. /47,//72%1.06.2023 A.A. Kirouapes

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) t//v (rfouCh, fata) (MHULHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara [0 HalpaBlIEHHIO TMOATroToBKM / crenuansHocTH 09.03.02
«MH(popMallMOHHBIE CHUCTEMBl U TEXHOJOIMU » HAIPaBICHHOCTH «H(OpMalMOHHbBIE CUCTEMBI
U TEXHOJIOTUU B Om3Hecey. Jlucuurimaa peanusyercs kadeapoit «Ne3y.

JlucuumuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUM:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/bl MATEMAaTUYECKOTO aHAJIN3a U MOJCINPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMS B IPO(PECCUOHATIBHOMN 1EATEIIEHOCTH.

ConepkaHne IUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUHU, TPAKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPEIYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalys B popMe 3K3aMeHa.

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

SI3bIK 00yUeHUS IO JUCIMILTUHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

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

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON 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. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPa
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBLI MATEMATHKH,
IPUMEHSTh (u3uKH, BBIYUCIUTEIBHON TEXHUKH U

€CTECTBEHHOHAYYHBIE | IPOrPaMMHUPOBAHU
n oomenmxenepusie | OIIK-1.Y.1 ymers pemars cTanaapTHBIE

3HaHHuA, METOAbI HpO(i)eCCI/IOHaJIBHbIG 3aga4diu C

MaTeMaTHU4eCKOTo MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
Ob6memnpodeccnoHanbHBIE .

aHajim3a u O6H.[€I/IH)KeHepHBIX 3HaHUH, METOO0B
KOMIIETEHIINH

MOJIeTTUPOBAHUS, MaTeMaTUYeCKOTo aHalu3a u

TEOPETUYECKOI0 U MOJICTTUPOBAHUS

skcniepuMmenTanbHoro | OIIK-1.B.1 umeTh HaBbIKH TEOPETHUECKOTO

HUCCIICA0BAaHUA B 1 SKCIICPUMCHTAJIBHOT'O UCCIICAOBAaHUSA

npodecCHoHAIbHON | 00bEKTOB MpOodecCHOHATBLHOM

ACATCIIbHOCTHU ACATCIIbHOCTU

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarONTUMUCS
MIPU U3YYCHHUH CIIEYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HHE, TAK M MOTYT UCIIOIb30BATHCS MPU U3YUYECHUU JPYTUX JTUCIUILIAH:

— «DNEeKTPOHUKA U CXEMOTEXHHUKA.

3. O0BeM u TPyIOEMKOCTh TACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKoCTh 10 ceMecTpaM

Bun yueOHo# paboThI Bcero Nel NoD
1 2 3 4
Obwan mpyooemKkocmay OUCUUNTIUHDL, 7/252 3/ 108 4/ 144

3E/ (uac)

U3 nux uacoe nptmmuttecxoﬁ n0020MO6KU

Ayoumopnuie 3auamus, BCEro 4yac. 20 8 12




B TOM YHCJIE:
nexumw (JI), (gac) 8 4 4
npakTuueckue/cemunapckue 3anatus  (113), 4 4
(gac)
nabopaTtopHbie paboTsl (JIP), (uac) 8 4 4
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 223 100 123
Buo npomesicymounon ammecmayuu: 3adet, | udd.
mudd. 3auger, sk3ameH (3auer, dudd. 3auy, 3au., Hudd. 3au. JK3.
OK3.*%*) OK3.

*x

IIpuMeuaHue: kaHIUIATCKUi SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHve TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Pasnennl, TeMBI JUCIIATLIMHEL H(e;gép)m (gg) (IJ{I;Z) (g;[) E{ES)
Cemectp 1
Pasnen 1. Mexanuxka. 2 2 34
Pasgen 2. Konebanus 1 BOJHEL 1 1 33
Paznen 3. Dnexkrpuuectno. 1 1 33
Uroro B cemectpe]| 4 4 100
Cemectp 2
Paznen 4. DnexkrpoaguHamMuka 2 1 1 41
Pa3nen 5. BoarHoBast U KBaHTOBAsI OIITHKA 1 1 2 41
Paznen 6. KBanToBas ¢pusuka 1 2 1 41
Hroro B cemectpe: 4 4 4 123
Hroro 8 4 8 0 223

IIpakTueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIOJHEHUH
OoOy4JaloIUMHUCSA  OMNpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBHOMN 1eATeNbHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuua 4 — CopeprkaHue pa3fesoB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasnena HasBaHue u coneprxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHHKa.

Kunematuka nBuxeHuss MarepuanbHo Touku. Ilyte u
nepemeinienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenpHoe yckopeHus. lloctymarenpHoe W BpamareibHOE
nBrkeHne. OCHOBHAs 3a/1a4ya KUHEMAaTUKHA MAaTepUaIbHON TOUKH.
CBs3b JIMHEMHBIX M YIVIOBBIX BEJIWYMH IPU BpallaTeIbHOM
JBUKECHHH.

Wuepumanehpie  cuctembl  orcuera.  OCHOBHBIE — 3aKOHBI




KJIACCUYECKOH AUHAMHKU - 3ak0oHBI HbroToHa. OcHOBHAs 3amaua
JUHAMUKU MaTepuaibHOM Touku. HewmHeprumanbHble CHCTEMBI
orcueta. Cuibl MHEPIUU. 3aKOH COXpaHEHHs uMiryinbca. LleHTp
Macc u ero asumxeHue. Cucrema 1eHTpa Macce.

Mexanudeckas paboTa W MOIIHOCTh. KuHeTwdeckas >HEprusl.
3aMKHYThIE U HE3aMKHYThIE cucTeMbl. [loTeHInanbHas >Heprus
cuctembl. CBsI3b MEXAY MNOTECHUUAIBHOM HSHEPrued M IMOJIEM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPAaHEHUS MEXaHUYECKOH
SHEPTUH.

MoOMEHT cuiabl U MOMEHT HUMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTa HUMIyJbca. MOMEHT HMIyJbca
TBEPAOrO Te€Ja OTHOCUTEIBHO HEMOABMKHOW OCH. MoOMeEHT
uHepuuu. OCHOBHOE YpaBHEHHE [MHAMHMKU BpAIATEIbHOTO
JIBUYKEHHUS TBEPIOTO Tena. Kunetnueckas SHEPTUst
Bpamaronierocss TBepaoro tena. llocTymaTtel  crienuanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpaIleHUE JITUHBI
crepxHa. OCHOBBI pPEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
MHBAapUAHTHOCTb.  PenstuBucTckuii  mMmmynasc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3Heprun. CBA3b MEXKAY SHEPrueil U UMIYJIbCOM
YaCTHLBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I"apmonunyeckuit u AHMapMOHUYECKU I OCIHUJUISITOP
(MareMaTU4ecKiil MasTHUK, (DU3MUECKUN MAasSTHHUK, KOJICOAHUS
nonx jgeWictBueM ympyrod cuibl). CnokeHue KoseOaHUH.
Huddepenunansnoe  ypaBHeHHe Konebanuil.  CBOOOJHBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIECCOB (IUIOCKUE W ChEepUIECKue
BOHBI). BomHOBOe ypaBHeHue. IlpuHIMD Cynepno3uimy.
Oneprusi BosHbL. [loTOk »sHepruu. HHTEHCUBHOCTH BOJIHBI.
Crosiyass BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHKHU 3BYKOBOM
BOJIHBI.

Pazgen 3.

DJIEKTPUYeCTBO.
Onextpuueckuid 3apsia. CBoicTBa 3IEKTPUUECKOTO  3apsfa.
B3aumoneiicTBue 3IIEKTPUYECKUX 3apsJ0oB B BaKyyMe. 3aKOH
Kymnona. DJIEKTPOCTATUUECKOE noJie. HanpsbkeHHocThb
JNEKTPOCTATHYECKOTO  mojsd.  [IpmHnun  cynepno3uumuy.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
noisd. TeopemMa O DIUPKYIAOUM BEKTOpa HANPSHKEHHOCTH.
IToTeHIMaNIBHOCTD IEKTPOCTATUYECKOrO o, HanpsokeHHOCTD
U MOTEHLMAJ IEKTPOCTATUYECKOIO II0JIA, CBA3b MEXKIY HUMHU.
Teopema l'aycca U1 2IEKTPOCTATHYECKOTO IO B BaKyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
[Monspuzanus nuaniekTpukoB. CBOOOIHBIE U CBA3aHHBIE 3apsiibl.




Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnexkTpudeckas
IPOHUIAEMOCTb.  JJIEKTPUYECKOE  CMEIIeHHE  (MHIYKLUsA).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IIOJISL B JIUDJIEKTPUKE.
[lone BHYTpM HpOBOAHMKA. DJIEKTpOEMKOCTb. KoHIeHcaToOphl.
OHEprusi  CUCTEMBbI  DJIEKTPUYECKUX  3apsA0B.  ODHEPrus
3apsDKEHHOr0  MpoBojgHMKA. OObEMHas IUIOTHOCTb SHEPIHH
BIEKTPUYECKOTO TOJIS. DJIEKTPUUECKUN TOK. DJIEKTPOABUKYIIAs
cuna. 3akonsl Oma wu JDkoyns-JleHna B HHTErpajJibHOM U
nudepeHranbHoN popmax.

Pazgen 4.

DJIeKTPOAMHAMHUKA.

3akoH buo-Casapa-Jlannaca. Ilonme coneHompa u TOpOHMAA.
®opmyna Jlopenna. Cuia Amnepa. MarHuTHoe moje B
Beniectse. HamarnmueHHocTs. MaraurHas BOCIIPUMMYHBOCTD.
MarsunTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuku, mapamMarHeTHku, ¢eppoMarHeTuku. Teopema o
LIUPKYJISIUN BEKTOPa HANPSKEHHOCTH MarHUTHOIO IOJIsS. 3aKOH
@®apanes. [lpaBuno Jlenma. Camounaykuusi. Bzaumuas
uHAyKIus. OObeMHasi TUIOTHOCTh HEPTUM MAarHUTHOTO TIOJISL.
Cucrema ypaBHeHuil MakcBenna. MarepuanbHble ypaBHEHHUS.

Pa3pnen 5.

BosiHoBasi 1 KBaHTOBAasl ONTHKA.
[I1ockue MOHOXPOMATHYECKHE 3JIEKTPOMATHUTHBIE  BOJHBI.
CBolCcTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiiHTHHTA.
3aKOHBI TPETOMJICHHS W OTPaKEHUsI CBeTa. AOCOIIOTHBIN

MOKa3aTellb MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMD I'toiirenca-Ppeners. Jucnepcus CBETa.
Judpakimonnas pemerka. Ilonapuzanus cBera. 3aKkoH
Mairoca.

TennoBoe uznydenne Ten. 3akoH Kupxroda. 3akoHbI U3ITydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanToBas rumore3a u dopmyna Ilnanka. KBanTtoBas onTuka.
®dotordpdekr, ombiTel CronetoBa. dortonsl. [laBieHHEe cBerta.
KopmnyckymsipHo-BonHOBOH ayanusMm. D¢ dext KomnTona.

Pazgen 6.

KBanToBas ¢gusuka.

Teopuss bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
@dazoBasg W TpynmnoBas CKOPOCTU BOJH J¢ bpoiinsa. BomHoBoi
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH ¢  bpoiiis.
[Tpunun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
€e OCHOBHBIE cBoicTBa. Omeparopsl (HU3UYECKUX BEITUYHH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMSI. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBoOomHas gactuia. Yactuia B OECKOHEUHOW MOTEHIMAIBHON
sme. KpantoBwiii ocumwmisitop. HyneBast sHeprus, HyJeBbie
kosiebanus. IlpoxokaeHrne dYacTHIBI 4Yepe3 MOTEHIUATbHBIN
O6apbep. TyHHENbHBIN YD EKT.




ATOM BOJOpOAa B KBAaHTOBOM MexaHuke. KBaHTOBBIE 4YHCIA.

OpOuTanpHBIA ~ MEXaHWYECKUH W  MarHUTHBIH ~ MOMEHTBI

aNeKTpoHa B atoMe. OpOUTaIbHOE TMPOMAarHUTHOE OTHOIICHUE.

Onpir Hlrepua u T'epnaxa. Coue  2nextpoHa. [lpuHnun

TOXXIECTBEHHOCTH  MHUKpodacTuil. @DepMHOHBI W  OO30HHBI.

CummeTpusi BOJTHOBOW (PYHKITUM CHCTEMBI OJIMHAKOBBIX YaCTHII.

[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW CHCTEMBI
snemenToB .. Menaeneena.
DHepreTUYecKuid CHneKTp aroMoB U MoJiekyd. [lpupona
XAMHYECKOU CBS3H.
4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.
Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTb
W3 Hux No
No | Tembr npaktrdeckux | @OpMbI IpakKTHUYECKUX | TpPyIOEMKOCTb, |IPAKTUUYECKOM [pa3ieia
/11 3aHATAR 3aHATAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JINHBI
Cemectp 2
1 Nunykus Pemntenue 3agau 1 4
MarHuTHOTO TOJISI.
Cuiibl B MAarHUTHBIX
MOJISAX
2 Wutepdepennms, Pemenue 3anau 1 5
nudpakiuys,
NoJISIpU3aIs
3 ATOM BomOpoOAA. Pemrenue 3agau 1 6
IToctynatel bopa
4 YpaBHeHue Pemrenue 3agau 1 6
[IIpenunrepa.
[ToTenumaneHbIe
6apbephbl
Bcero 4
4.4. JlabopaTopHbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanne m1abopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(qac) JIUHBI
Cemectp 1
1 | MastHuk Makcsemna 1
2 | OnpeneneHre CKOPOCTH 3BYKa B BO3AYyXeE 1 2
3 | Onpenenenue 3JIeKTPOEMKOCTH KOHJEHCATOpa 1 3
Cemectp 2
4 | Onpenenenne ropu30HTAILHOM \ 1 | | 4




COCTAaBJISIFONIEH HANTPSHKEHHOCTH MAarHUTHOTO
HOJIST 3eEMIIU

5 | Konsna HeroTona 2 5
6 | OnpeneneHye LIMPUHBI 3alPELICHHON 30HbBI 1 6
MOJIYITPOBOJIHUKA
Bcero 8

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJITAHOM HE TIPEAYCMOTPEHO

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

Tabnuna 7 — Bunbl caMmocTosTeIbHOM paboThl U €€ TPYJO0EMKOCTh

Bun camocrosTensHO#M paboThI BSIZEO’ Cewmecrtp 1, uac Cewmectp 2, uac
1 2 3 4

N3ydeHne TeopeTUIecKoro Marepuana
nucuuriuael (TO) >6 25 31
[TonroroBka K TeKyIIieMy KOHTPOJIIO 56 75 31
ycneBaemoctu (TKY)
KouTtposbabie paboTsl 3a09anKoB (KP3) 55 25 30
IToaroroBka kK IpOMEKyTOUYHON 56 25 31
arrectaruu (ITA)

Bcero: | 223 100 123

5. IlepedeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYAIOMIMXCS IO TUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHalbl JIJIsl CAMOCTOSITENILbHOW paboThl O00yJaroImuXxcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpHUBEIEH B TabauLe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

KommyectBo
SK3EMILIAPOB B

[udp/ bubnuorpaduueckas ccplika Oubmorexe

URL anpec
(KpOMe SIIEKTPOHHBIX
IK3EMIUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / 94
T76 T. U. Tpodumosaa. - 21-¢ u3.,

crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
obpaszoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

53 Kypc ¢usuku: yaeGHoe nocodue: 94




C12

B 3 1./ . B. CaBenbes. - 4-¢ u3n.,
ctep. - CIIO.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBI. BonHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

53
Cl12

Kypc obmieit dhusuku: yaeobnoe
noco6ue: B 3 1./ U. B. CaBenbes.
- 9-e u3n. - CIIO6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJIACCUYECKHE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢duzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc ob6eit ¢pusuku: yuedHOe
nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJNEeKTPUYECTBO U MarHETU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tabm. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit dusuku: yueOnoe
nocobue: B 3 1. / . B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
Kiaccuueckue yueonukn). T. 3:
KBanToBas ontuka. ATomMHas
¢u3uka. duznka TBEPAOro Teja.
®du3uKa aTOMHOTO sA1pa U
3JIEMEHTapHbIX yacTull. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexanuka: OCHOBHBIE 3aKOHBI:
yuebnoe nocodue / Y. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazoBrix 3nanuii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

121

534

BostHOBBIE MTPOLIECCHI.

77




n83

OcHOBHBIE 3aKOHBI: YIeOHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., not. - M.: JlabopaTtopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
noco6wue / U. E. Uponos. - M.:
dusmarnut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
N83

OnekTpomaraetusM: OCHOBHbBIE
3aKOHBI: yueOHoe mocodue / U. E.
Nponos. - 4-e uzn. - M.:
JlaGopaTtopust bazoBeix 3HaHMIA:
®duszmaraur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
n83

KBanroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebnoe nocodue / 1. E.
Hponos. - M.; CII6.: ®uzmariur:
Hesckwii nuanext: JlabopaTopus
bazoBrix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

https://e.lanbook.com/
book/142380

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yaeOHoe nmocodue: B 3
tomax / 1. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
MonexynsapHas ¢pusuka - 2020.

https://e.lanbook.com/book/123463

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0. r.]. - Tom 3: KBanToBas
onTuka. AToMHas Qu3uKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO S/Ipa M SJIEMEHTAPHBIX
yacrui - 2019. - 320 c.

https://e.lanbook.com/book/115197

Crpenkos, C. I1. Mexanuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit dusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
n1s 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBo FOpaiit, 2019. -




353 c.

https://urait.ru/bcode/425490 Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITUKA, KBAHTOBAs (PU3MUKa:
yueOHuk i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mockaa:
WzparensctBo FOpaiir, 2019. -

441 c.
https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/470189 busuku: YuebHoe mocodue s

BY30B: B 5 Tomax Towm 1:
Mexanuka / CuByxuH /[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/470190 ¢usukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 2:
TepMoauHaMUKa U MOJIEKYJISIpHAsT
¢usuka / Cusyxun J1.B., - 6-¢
u3a., crep. - MockBa:
OU3SMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
Onektpuuectso / CuByxun J1.B., -
6-e u3a., crep. - Mockaa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢pusuka
: yaeOHOe TmocoOue /1st By30B / A.
b. Ca3oHoB. - 2-¢ u3a., uchp. u

no1. - Mocksa : 3narenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHUK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn « HTepHeT»

Ilepeuenn AEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS TUCLMIUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «IHTepHET»




URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Wntepuer-xypuan «Hoas Haykay. Paznen
busnka
https://ufn.ru/ru/ DIIeKTpOHHAs BepCHUs KypHaia «Y crexu

buzndeckux Hayk», OU3NUEeCKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DnekTpoHHas Bepcusl KypHaia «3a HayKy»

https://openedu.ru/ O6pa3zoBarenpHas miaThopma «OTKpEITOE
o0Opa3oBaHUE»

https://fizikaguap.ru/ OO6pa3oBarenbHbli pecypc Kadeaps
busuku ['VAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIEYeH S TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/t Haumenosanue

He npenycmorpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITIOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenp UCHOIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHHUECKOMN 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, [TetepOypr, ya.
TPYNIOBBIX U MHANBUYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (KOMIUIEKT MPUOOPOB sl PU3HUECKUX




n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHHApPCKOT'0 THUIa, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIBbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku 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 IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpUn; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopust Ne32-01

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; 1a00opaTopHble pabOTHI MO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanue» r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUN; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-06




3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opyJoBaHue

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

7 | YueOnas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKUE [etepOypr, ym.
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; Ta00paTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(;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
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTallN

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepernrpoBanHbIii 3a4éT CHmcoK BOIIPOCOB;
TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEPHUEB OILEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJalonMMHCA NPUMEHseTCsl S-0ajuibHas IIKajla OLEHKUH C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BAaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUNA

| Ouenxa KOMICTCHIN | XapakTepucTuka chopMUpOBAHHBIX KOMIIETEHIUIH




5-OayuIbHAs IKaIa

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYpPHI,

«OTIMYHO) J
GATTCHO TECHO MPHUBS3BIBAET YCBOCHHBIE HAYYHbIC MTOJOKEHUS C MPAKTUYECKOMN
JIeATETbHOCTBIO HAIPABIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIN3UPOBAHHBIX TTOHSITHIA.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOM
JIUTEPaTypHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS;
— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
M0 CYILIECTBY H3JIaraeT €ro, ONMUpasiCh Ha 3HAHHUS TOJbKO OCHOBHOM
JIUTEPaTypHI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMUOKN M HETOYHOCTH;
«YHOBJIETBOPUTEIILHOY o
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM IPUMEHEHUHU 3HAHUI
HaIpaBJICHUS;
— c1abo apryMeHTUPYET HayIHbIC MTOJIOKEHUS,
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTHYHO BJIAJCET CUCTEMOM CeLMAIM3UPOBAHHBIX OHITHUH.
— oOyvaromuiicss He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
Marepuana;
— JIOMyCKAaeT  CYIIECTBEHHbIE  OMMOKK W  HETOYHOCTH  TIPH
«HEYJIOBJICTBOPUTEIILHOY .
paccMoTpeHuH mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;
«HE 3a4YTECHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
MHAMKATOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon bro-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pa3om ompezenseTcst HanmpaplieHHe cuiibl Ammepa? OIIK-1.3.1
4 Paccunraiite, 4eMy paBHa BEJIMYMHA MarHUTHOTO I10JIs B LICHTPE OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunralite MarHUTHYIO0 MHIYKLHIO HA OCH JUIMHHOI'O COJICHOMUA, OIIK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
CEpJICUHUK C MpoHuIaeMocTrio | = 100, ecnu o HEMY MPOXOAUT TOK
cuion 2 A.
6 PaccuuTaiite IIIOTHOCTh HAMOTKHU TOPOHU1a, HEOOXOAMMYIO, YTOOBI OIIK-1.V.1
IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €T0 OCU
nMeno Benmuuuny 1 mTo.




7 O1ieHUTE CUTYaALMIO: B MArHUTHOE TOJI€ ¢ OAMHAKOBBIMU ckopocTamu | OIIK-1.B.1
BJIETAIOT IPOTOH U 3JIEKTPOH. ByyT M OTIMYATECS UX TPAEKTOPHUH, U
€CIIU J1a, TO KaKuM 00pa3oM? ApryMeHTUPYHTE CBOIl OTBET.
8 Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, OIIK-1.V.1
JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHaAyKiuein 0.5
Tn, ucnerTeiBaet aerictrue cuiibl Jlopenna Bennunnoi 0.16 mH.
9 B uem cocTout siBIeHUE 37EKTPOMAarHUTHOM MHAYKLINN? OIIK-1.3.1
10 [Ipoananusupyiite Bennununy IJIC, Bo3HUKaIOMIYIO B KOJiblle, koTopoe | OIIK-1.V.1
BBIHOCST U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLo Painycom
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuuure B MB.
11 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
12 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu? OIIK-1.3.1
13 Uto Ha3bIBAIOT KOIPLUUTUBHOU CUIION? OIIK-1.3.1
14 Omnpenenure, Kakasi SHEPIUs 3aKJII0OUYEHA B KaTyllke HHAYKTHBHOCTRI0 | OIIK-1.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.
15 Urto Ha3bIBaeTCs 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
16 Kak B3aiMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJHE BEKTOPBI OIIK-1.3.1
HaNPSHKEHHOCTH AIEKTPUYECKOTO 10JIs, MArHUTHON MHIYKIIUU U
CKOpPOCTH BOJIHBI?
17 Chopmynupyiite 3aK0H OTpaKECHHUs CBETA. OIIK-1.3.1
18 [Ipoananu3upyire, T11e CBET ABIKETCA ObIcTpee — B anmase (n = 2.42) | OIIK-1.VY.1
i B Boge (n = 1.33). Bo ckosibko pa3 pa3in4aroTcsi CKOPOCTH CBETA B
JIaHHBIX cpenax?
19 OnenuTe cUTyaluio: Jyd CBeTa NajaeT Ha paHuIly paszena IByX OIIK-1.B.1
BemiecTB oA yraom 30°. [Toka3arenb npeoMIICHHS IEPBOM CPEIbI
paBeH 2.4. Bo3aMOXHO J1H, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4H
ObLIM epHeHAUKYISIpHBI 1pyT npyry? Ecnu na, onpenenure
MoKa3areib MPEJIOMIICHUS BTOPOH Cpebl.
20 UYro Ha3wiBatoT uHTEpdEpeHIuei ceera? OIIK-1.3.1
21 Onumure, B 4eM pa3Inuue MEXIY F€OMETPUUECKON U ONTUYECKON OIIK-1.V.1
Pa3HOCTBIO X014 CBETOBBIX JIy4EH.
22 [Ipemnoxure TeopeTnueckoe 000CHOBAaHUE HAIMYHUS PATYKHON OIIK-1.B.1
OKpPACKH Y TOHKHX IUIEHOK (pa3/InToe Ha IOBEPXHOCTH BOJIbI MACJIO,
MBUIbHBIE MTY3BIPHU U T.I1.).
23 Uro Takoe nucnepcus cBeTa Kak sapieHue? Ilpusenure npuMepsl OIIK-1.3.1
HAOIOACHUS JUCTICPCHH.
24 [Ipoananuzupyiite, Kakoil HaUOOIBLIHNI MOPSATOK CIIEKTPA MOXKHO OIIK-1.V.1
HaOMoAaTh HA TUPPAKITMOHHON penieTke, eciau ona umeet 500
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C AIUHON BOJIHBI 500
HM?
25 UYemy paBHA pa3HOCTH (a3 IBYX CBETOBBIX BOJH, IPU KOTOPOIi OIIK-1.3.1
Ha0JI01aeTCsl MUHUMYM MHTEHCUBHOCTH?
26 [Imockonoispru30BaHHBINM CBET M1AA€T HA aHAIU3ATOP TAK, YTO OIIK-1.V.1

MJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MII0CKOCThIO
aHanmu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B




YKa3aHHOM ciry4ae?

27

Urto Takoe aOCOMIOTHO YEpHOE TEN0?

OIIK-1.3.1

28

Bo ckonbko pa3 ©3MEHUTCS MOTOK SHEPTUU OT HUTU HaKaJIUBaHUS
JIAMIIbI, €CITU YABOUTH ee Temreparypy? OOOCHYiTe Ball OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

29

Pacnionoxure cienyromue ClieKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-1.V.1

30

Uro HazbiBaeTcst BHEIIHUM (HOTOdhHeKTOM?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE U3TydeHne BhI3BaTh (HOTOI(PHEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

32

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4EHHUS.

OIIK-1.3.1

33

OO0mbscHUTE, KaK PHEPrus GOTOHA CBSI3aHA C JJTMHON CBETOBOW BOJHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

34

®oToH ¢ IHOM BOIHBI A = 97,04 M paccesyicsl Ha HETTOABH>KHOM
anekTpoHe noj yriiom 0 = 90°. IIpemmoxure criocod onpenencHus
OTHOCHUTEIIEHOTO U3MEHEHUS ITTMHBI BOJIHBI (JOTOHA MTPH
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BEMMYMHY B YKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-1.B.1

35

OnwumuTte, 4To MpencTaBiIsieT co0oi aToM B paMKax Mojaenan ToMcoHa.
Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

OIIK-1.3.1

36

ATtomMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, MCIOJIb3Ys NOCTYJIATHI bopa.

OIIK-1.V.1

37

B dem coctout runotesa ne bponns?

OIIK-1.3.1

38

OOBscHUTE, TPU KAKUX YCIOBUAX MUKPOUYACTHUIIBI IPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeuTe npuMepsl, MOATBEPKAAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

39

Bynet i nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBINA MY TIPH
NIOTIaJIaHUU B BOPOTa LIMPUHOM 7 M, ecinu macca Msida 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

40

KaxoB ¢u3ndeckuii CMbICI BOTHOBOH QyHKIIHH?

OIIK-1.3.1

41

B gem oTnmume cTaMoHapHOTO M HECTAIIMOHAPHOTO YPAaBHEHHUS
[pénunrepa?

OIIK-1.3.1

42

OrneHuTE 10 MOPSAIKY BETUYUHBI BpEMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSl KOTOPOT'O XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

43

MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOU
1 C 6CCKOHG‘-IHBIMI/I CT€EHKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
ymcioMm n = [. [TokaxuTte, Kak orpeaeanuTb KOOPAUHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MUKPOUYACTHUILY MAaKCUMaJIbHA.
HaiinuTe ux B yKka3aHHOM Cllydae.

OIIK-1.B.1

44

CpaBHuTte nnuHy BoJIHBI 1e bpoiing ans mapuka maccoid m,, = 0,2 ru
poTOHa Maccoi m, = 1.67* 10'27, MMEIOIINUX OJUHAKOBBIE CKOPOCTH V.

OIIK-1.V.1




45 Kaknum 00pa3om 3Heprust «HyJlIeBbIX KoJIeOaHUH» KBAaHTOBOTO OIIK-1.V.1
FapMOHMYECKOI'0 OCLMIUISITOPA CBA3aHa C COOTHOIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?
46 ITocunraiTe, CKOJIBKO 3JIEKTPOHOB MOKET HAXOAUTHCSI B OCHOBHOM OIIK-1.V.1
COCTOSTHMH B aTOME.
47 ITocunranTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIEITUKOM OIIK-1.V.1
3aIoJIHeHa BHEHIHS 2p-0001049Ka. ATOM Kakoro BellecTBa UMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpaIHio?
48 Kakyum MOXxeT OBITh CITUH YaCTHI], KOTOPBIE OMHUCHIBAIOTCS OIIK-1.3.1
cratuctukor @epmu — [lupaxa? [IpuBenure npumepsl TAKMX YaCTHUILL.
49 OO0BsicHUTE, YeM OTIMYACTCS XapaKTep 3aOJTHEHUS COCTOSTHUI OIIK-1.3.1
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.
50 [Ipennoxute TeOpeTHIECKOE 000CHOBAHNE, KaK M3MEHUTCSI OIIK-1.B.1
POBOJUMOCTh KPEMHHEBOT'O 00paslia, €Cii B HETO BHEJPUTh
HEOOJIBIITIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb MHIUS — 3.
51 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO U3JIYy4E€HHUS. OIIK-1.V.1
52 Onumurte npuHLIKI paboTHI Jia3zepa Mo TPEXYPOBHEBOM CXeMe. OIIK-1.3.1
53 Jlazep paboTaeT 1Mo TpeXypoBHEBOM cXxeMe. JHEPTUs OCHOBHOTO OIIK-1.VY.1
coctosiaus E; = -8 3B, sHEeprus Bo30yXJACHHOTO COCTOSHUA £, = -5
aB, sHeprust MetacTabUIbHOTO cocTostHUs E3= -5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOUCXOAUT pabouee n3yuyeHue.
54 Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO T€Ja, COIIACHO OIIK-1.3.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?
55 OOBbscHHUTE, KaK KBAHTOBAsI TEOPUS TEINIOEMKOCTH TBEPJOTO Tela OIIK-1.V.1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.
56 Kakas gactuna Ha3eiBaercs ponoHoM? Kakum KBaHTOBBIM OIIK-1.3.1
pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?
Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
No ni/mt [Tepedyens BompocoB (3amav) 1yt 3aueta / nudd. 3auera Kon
WHJUKaTOpa
1 Uto n3y4yaeT KUHEMaTukKa? OIIK-1.3.1
2 UYro Takoe MarepuanbHas Touka? OIIK-1.3.1
3 Teno nBUXKETCS U3 COCTOSIHUS MTOKOS C TAHTeHIMalbHbIM yckopenueM | OINK-1.V.1
ar =4 M/c> ¥ HOPMAILHBIM YCKOPEHHEM a, = 3 m/c’. Haiiure
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeNa d.
4 Yrto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-1.3.1
5 [Ipoananu3upyiTe OTIHYUS CIEIYIOMNUX GU3MUECKUX MOJICIICH: OIIK-1.VY.1
abcomotHO TBEpA0E Teno (ATT) u matepuanbHas Touka. [IpuBenure
IpUMep, B KOTOPOM OJIHO U TO K€ TEJIO BBHICTYIAET B KAaYECTBE
MaTtepuaiabHoi Touku U ATT.
6 HaiinuTe cBI3b MEXIY JUHEHHOMN U YTII0BON CKOPOCTHIO OIIK-1.V.1
MaTepUaIbHOU TOUYKHU.
7 IIpoananusupyire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110 OIIK-1.V.1
W3BECTHOMY 3aKOHY NBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX ISl PELICHUS 3a1a4u.
8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1




Kak, corimacHo BTopomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOpPEHHUE Tela OT
€ro MaccrI?

OIIK-1.3.1

10

Kamensp nexxut Ha THe cocy/ia, MOJHOCTBIO MOrPYXEHHBIN B Boay. Kak
U3MEHUTCS CHJIA IaBJICHUS KaMHS Ha JIHO, €CJIM CBepXY HAJIHUTh
KepOoCHUH (KEpOCHH HEe cMeIuBaeTcs ¢ Bogoi)? O0ocHyHTe CBOM
OTBET.

OIIK-1.B.1

11

[IpuBeauTe puMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA
Herorona.

OIIK-1.V.1

12

HazoBure, kakoii u3 3akonoB Kemnsepa ycranasnuBaet ¢popmy
TPAEKTOPUU ILJIAHET.

OIIK-1.3.1

13

OL[GHI/ITG 3aBUCUMOCTDH CUJIbI BCCMUPHOTO TATOTCHHUA OT MACChL
B3aUMOJICHCTBYIOIINX TEJ M pacCTOSHUS MeX Ty HUMU. OOOCHYHTE,
KaK U3MEHHUTCS CHUJIa B3aUMHOTO TSATOTEHUS JBYX TeJl, €CIIU Maccy
OIHOTO U3 TCJ YBCIMYUTL BABOC, a paCCTOAHUC MCKY TCIIAMU —
YMEHBILIUTH B JBa pa3za.

OIIK-1.B.1

14

Kakas ¢usnyeckas BelMunHa Ha3bIBACTCA UMITYJIBCOM Teja?

OIIK-1.3.1

15

ChopmynupyiiTe, pu KaKUX YCIOBUSX BBIMOTHIETCS 3aKOH
COXPAaHEHHUs UMITYJIbCA.

OIIK-1.3.1

16

Kaxkas (I)I/IBI/I‘-ICCKEUI BEJIMYMHA Ha3bIBAETCSI MOMEHTOM CHJIBI?

OIIK-1.3.1

17

CpaBHUTE 3alIMCH OCHOBHOT'O 3aKOHA IMHAMUKU JJIs MOCTYMATEIbHOTO
W BpallaTelbHOro NBIWKEeHUs. Haiiiute B3auMOCBSI3U MEXIY dSTUMHU
3aKOHAMM.

OIIK-1.V.1

18

ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCa.

OIIK-1.3.1

19

Kaxkas pu3nyeckas BennurHa Ha3bIBaeTCs pabOTOM?

OIIK-1.3.1

20

Y10 TaKo€ MOIIIHOCTE?

OIIK-1.3.1

21

Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH
HEHarpy>K€HHbIH — IPU OAMHAKOBON MOIIIHOCTH JBUTATENS?
OO6ocHyiiTe CBOIl OTBET.

OIIK-1.B.1

22

OO0bsicHUTE, TOYEMY LEHTPOCTPEMUTENbHASI CHUJIa IPU BpAILlEHUH 110
OKPY>KHOCTH HE IPOU3BOIUT PaOOTHI.

OIIK-1.V.1

23

Uccnenyiite paboTy CHIIBI, €CIIA TE€JI0 MacCOr m = 1 KT 1o IeCTBHEM
HEKOTOPOW CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v =3 M/C.
OO0ocHyiiTe MPUMEHEHHE 3aKOHOB, UCTIOIB3YEMbIX VISl PEIICHUS
3aJa4H.

OIIK-1.V.1

24

B uem cocToutr Pa3IMIUC MCKIY KOHCCPBATHUBHBIMU U
HCKOHCCPBATHBHBIMU cunamu?

OIIK-1.V.1

25

Urto Takoe noreHnuanbHas 3Hepruga? OT 4ero oHa 3aBUCUT?

OIIK-1.3.1

26

ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUIECKOM YHEPTUH.
[IpuBenuTe nmpuMep BBHINIOJHEHUS 3aKOHA COXPAHEHHS SHEPTUU.

OIIK-1.3.1

27

Jan ToHKUH cTepykeHb Maccor m = 120 T u nimunoi / = 50 cM,
CIOCOOHBIN BPAIIaThCSI OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

OIIK-1.V.1

28

[Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30
T, KaK mpuMensiercst reopema lllteitHepa a1 pacuera MOMEHTa
MHEPLUHU TeJ MPU NMEPEHOCE OCU BPAILIEHHUS C CEPEUHBI CTEPKHS Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

29

Yemy paBeH MOMEHT UMITYJIbca aOCOFOTHO TBEPAOTO Teja?

OIIK-1.3.1




30 Kak Bbr4mcisercss KWHeTHYEeCKast SHEPTHs BpalleHus: aOCOTIOTHO OIIK-1.V.1
TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U
NOCTYNATEIbHOTO IBUKEHUS.

31 ChopmynupyiiTe ABa OCTyJIaTa TEOPUU OTHOCUTEITLHOCTH OIIK-1.3.1
OWHIITENWHA.

32 CrpaBeuvBa v B crienuanbHoi Teopun otHocutenbHoctd (CTO) OIIK-1.V.1
KJ1accuyeckasi popMyra i KHHETHIeCKo# sHepruu E = mv*/2? Eciu
HET, TO KaK PaCCUUTHIBAETCS KMHETUYECKAsl SJHEPIHsl T€Jla COIJIaCHO
CTO?

33 Onpenenure, Kak U3MEHUTCS IEPUO]T KOJICOAHUH MPYKMHHOTO OIIK-1.V.1
MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH
IPYXHUHBI — B § pas.

34 CrnenaiiTe BBIBOJI 110 BOIIPOCY: KaK OYJIET U3MEHSITHCS X0/ OIIK-1.B.1
MasTHUKOBBIX YaCOB MPH HACTYIUICHUH JICTHUX XKAPKUX JHEH 10
CPaBHEHHUIO C XOJIOJHBIMH 3UMHUMH JTHSIMH, €CJTU YacChl YCTAHOBJICHBI
B HEYTEIUICHHOM MOMEIIEHUH (CTEePKEeHb MasTHUKA METAJTMUECKUA)?
AprymMeHTupyiTe cBOI OTBET.

35 Kak cBsi3aHa sHEprUs rapMOHHYECKUX KOJIEOAHU C MX aMIUIUTYAOU? OIIK-1.VY.1

36 Yrto Ha3bIBaeTCS BOJHOM? OIIK-1.3.1

37 OOBscHHUTE pa3nuUre MEXKIY MPOJIOIBLHBIMU M MONIEPEUYHBIMU OIIK-1.V.1
MEXaHUYECKUMHU BOJIHAMH.

38 3anuiuTe ypaBHEHHE OCETyIIel BOJHEI. OIIK-1.3.1

39 Yemy paBHa cpeHsisi 00beMHasl TNIOTHOCTh SHEPTHUH BOJIHBI? OIIK-1.3.1

40 NcTtouHuK 3ByKa U MPUEMHUK ABUKYTCA IpyT oTHOcHUTENbHO apyra co | OIIK-1.V.1
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEICITUTE
OTHOCHUTEIJIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3ddekra Jlomnepa.

HcTouHuK ¥ IPUEMHHUK JABUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
M/c, v, = 60 M/c.

41 Cdhopmynupyiite npunimn [ roifrenca. OIIK-1.3.1

42 Uro Ha3bIBaeTcs UHTEpEepeHIel BOTH? OIIK-1.3.1

43 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenure npumep crosiueit OIIK-1.V.1
BOJIHBI.

44 Uto n3yvaeT aneKTpocTaTuka’? OIIK-1.3.1
45 HaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-1.3.1
46 Kak u3meHuTCs cuiia B3aMMOICHCTBHS ABYX JIEKTPOHOB, €CIIH OIIK-1.V.1
paccTosiHie MEeXAy HUMH yBeTUUuTh B 3 paza? OOocHyiite Bar
OTBeET.
47 [Ipoananu3upyiiTe, KaKyro paboTy COBEPIIAET IEKTPOCTATUIECKOE OIIK-1.VY.1
10Jie MPOTOHA B aTOME BOJIOPO/Ia MPH TTOJIHOM 000pOTE AIIEKTPOHA
BOKDPYT HETO.
48 Kax B3anMHO OpHEHTHpPOBaHbBI CUJIOBBIE JIMHUM U SKBUNIOTEHIManbHble | OIIK-1.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? OIIK-1.3.1
50 Kaxkwue BemecTBa Ha3bIBalOT AUAICKTPUKaAMU? OIIK-1.3.1
51 OOBscHUTE pa3nuure MEXIY HOJSIPHBIMU M HENOJSPHBIMU OIIK-1.V.1

JUDJICKTPUKAMMH.




52 OrneHnre, Kakoil eMKOCTBIO OyIyT 00J1a71aTh METATUTMYECKIE OIIK-1.B.1
IUTACTHHBI IOMabio 0.2 M, KOTOpBIE pa3zieNieHbl clioeM napaduHa (&
=2.5) Tonmuuoi 0.5 cm?

53 Cnemnaiite BbIBOJ, KAK U3MEHUTCS JIEKTPOEMKOCTD IIJIOCKOTO OIIK-1.B.1
KOHJIEHCATOPa C KBAJAPATHBIMU IJIACTUHAMHU, €CJIA U3 ITHUX IIJIACTUH
BBIpE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.

54 OuenuTte cuTyanuio: 1Ba KOHAEHcaTopa oAMHaKkoBoi emkocTt 200 OIIK-1.B.1
MK®D coenuHeHbl napauienbHo. Kak u3MeHuTCs ux olIiasi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE0BATEIbHOE?

55 [Ipoananu3upyiite, Kakoil BEIMYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha OIIK-1.V.1
00KJIa/IKax KOHJIEHCATOpa, YTOOBI P Pa3HOCTH MOTEHIIHAIOB MEXTY
obkmankamu B 12 B on o6manan sueprueit B 1 Jx.

56 JlaiiTe onpeneneHne 3JIEKTPUYECKOTO TOKA. OIIK-1.3.1

57 Chopmynupyiite 3akoH Oma J1s y4acTKa Iemu. OIIK-1.3.1

58 Kax n3aMeHuTCs cConpoTuBiIeHe NpoBoJa, eciau ero JuHa yenuuurcs | OIIK-1.V.1
B 4 paza, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOM OTBET.

59 Paccunraiite MOIHOCTD, BbIAEIsAEMYIO Ha conpoTuBieHuy 3 kOm npu | OIIK-1.V.1

MPOTEKAHUU Yepe3 HETro Toka cuiiot 60 MA?

npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI PaOOTHI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUS/BBHIIIOIHEHUS KYpCOBOM paboThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHbBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

Mpe/ICTaBICHBI B TaOymie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJIMYUHE YCKOPEHUEM.

1) [Ipsimast nuHuA

2) JIunus ¢ neperudbom
3) [Tapabona

4) OKpy>KHOCTb

OIIK-1.V.1

Omnpenenure, Kakasi U3 NPEACTABICHHBIX (PUZNYECKUX BETUYHH UMEET
€MHUILY U3MEPEHUs1, COBMAIAIONIYIO C €AUHUIICH U3MEPEHUs CUIIBI.

1) Nmmynbc

2) Yckopenue

3) Bec

4) VYrioBas CKOPOCTh

OIIK-1.3.1

Yro mpon3oiaéT mocie abCOMOTHO HEYIPYTOro yaapa 4YacTHII MacCaMU

OIIK-1.B.1




m; = 4m; u ¢ KuHeTH4eckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m; ABUTAJIACh BIPABO, & YACTHIIA C MACCOU M, - HABCTPEUY YACTHIIE C
Maccou m;.

1) Yactuiiel OyayT ABUTATHCS BIIPABO

2) Equnast yactuira OyaeT IBUTaThCs BICBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactupl OyayT IBUTATHCS B IPOTUBOIOJIOKHbBIE CTOPOHBI

[IpoananusupyinTe, KaKOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLINX MEXNY T€JIaMU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHUuIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMITYyJIbCa CUCTEMBI
4) YCKOpeHHIO IEHTPa MacC CUCTEMBbI

OIIK-1.V.1

UTo nmpoun3oiiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJILHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH WJIWHIP CIUTIOIINTD B JUCK?

1) He usmenurcs

2) YBenmuuurcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.1

VYkaxxuTe BEpHYIO 3alUCh ypaBHEHUS JMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o

2) e=M/]

3) M=L*»’

4) L=r*p*sina

OIIK-1.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoit m u
paauyca r

1) J=m*"/12
2)J =m*°/2
3)J =m*?/3
4HJ=m #p

OIIK-1.3.1

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HpioTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumnes

OIIK-1.3.1

Paccuuraiite BenMunHy MOAYJsl MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMHUCHIBACTCS ypaBHEHHEM X = 3¢0s(2f —
n/4) cm

OIIK-1.V.1




) 12 mke?
2) 3wk’
3) 7 M
4) 9w/’

10

Bri6epute GpopMyiy, onpenensiontyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI

1) v=o0%
2) v=k*v
3) v=k*A
4) v=o/k

OIIK-1.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1)

1) 3aBucut OT yOBUIM MOTEHIIMAIBLHON SHEPTUU

2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHIECKON SHEPTUU
3) PaBna Hymt0

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-1.3.1

12

Kakas 13 nepeqnciieHHbIX PU3NIECKUX BEIUIUH UMEET Pa3MEPHOCTb
(xr-M)/c*?

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuna

OIIK-1.3.1

13

Korna TanreHuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSAHHO, TO TAKOE IBHIKEHHUE HA3BIBACTCA ...

1) PaBHOMEpHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpHO BpallaroIIMMCs

OIIK-1.3.1

14

Bri6epute npaBmiibHBIN O0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
MPSIMOJIMHENHOM JBM)KEHHUHU, €CJIA 3aBUCUMOCTh IPOMIEHHOTO TEJIOM
IYTH OT BPEMEHH 3a7aHa ypaBHeHHeM: S =4 + 151 + 17

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

15

Kak Be1yncCisieTCI MOMEHT HHCpIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*F/3

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

OIIK-1.3.1

16

Kak cooTHOCATCS MOMEHTBI HHEPLIMM AUCKA J;
U IWINHAPA J;;, KOTOpBIE UMEIOT PABHBIE MAcChl U pauyChl?

OIIK-1.V.1




1) =1,
2) I> 1,
3) 1> 2%],
4y I,> 1,2

17

Haiinute oTHOMIEHNE TTpoU3BeIeHHBIX padboT (A1/A;), eciu aBa AKMCKa C
paBHBIMH Maccamu U paauycamu R u R, (R} = 2R,) packpyunBaroT u3
COCTOSIHHS TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIIK-1.V.1

18

Kaxoit yuéHnslii co3pai crienuanbHyto Teopuro oTHocuTensbHocTH (CTO)?

1) Tanunei
2) DWHIITEHH
3) Jlopenit
4) bop

OIIK-1.3.1

19

Bri6epute ypaBHeHHe, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

1) x=0,ltg(2t*+7/6)
2) x=0,1cos(2t+m/6)
3) x = Sctg(8t*+m/2)
4) x= 0,05arctg(2t0’5)

OIIK-1.3.1

20

[Ipoananu3upyiite, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThCsi pe30HaHC (M) —
COOCTBEHHAs YacTOTa, () — YACTOTa BBIHYKJIAIOIIEH CHIIBI)?

1) o®>>wm
2) ®>wmg
3) o=
4) o <<y

OIIK-1.3.1

21

BriGepure, kakas pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHJIBI Ha TEJIO COIVIACHO BTOPOMY 3akoHy HproTOHA.

1) Monspnasa macca
2) CxkopocTb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

22

BriGepuTe, B Kakol cucTeMe Tes MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOM

2) HezaMKkHYTOH, I/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO
3) HesamkHyTOH, r1e¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyToit

OIIK-1.3.1

23

VYkaxwure, paboTa Kakoi U3 MepeyrCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPA€KTOPUU JABUKEHUS TEa.

OIIK-1.3.1




1) Bsi3koro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cwibl TpEHHS CKOJIBKCHHS

24

YeMy paBHA BEJIMUYMHA YCKOPEHUsI CBOOOTHOTO MAa/IEHHs g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paaunycy 3emin? Bennunny g
BOJIM3M 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?

OIIK-1.V.1

25

[Ipoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIN JJIMHY €T0 IMoABECa YBCIIMUUTL B 9
pa3, a Maccy rpysa — yBeJIMuuTh B 4 pasa.

1) VYBenuuutca B 3 pasa
2) VYBenuuurcs B 4 pasza
3) VYwmenbmurcs B 2 paza
4) YwmenbmuTcs B 4 paza

OIIK-1.V.1

26

O1eHHUTE IEKTPOEMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPa, SCITH
paccTosiHuEe MKy ero OOKJIaIKaMH YBEJIIMYUTH B 9 pa3, a 001acTh
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUITMPOBAHHON BOOM (€ = 81).

1) VYmenbuutes B 4 pa3
2) VYBenuuurcs B 4 pasza
3) VYBenuuurcs B 9 pa3

4) VYBenuuurtcs B 12 pa3

OIIK-1.B.1

27

Ha3zoBure BemecTBa, KOTOPBIE MIPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJAT DJIEKTPUUECKUI TOK.

1) IIpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilnatuna

4) JIudIeKTpUKH

OIIK-1.3.1

28

Kaxk nanpaBneHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AIIEKTPOCTATHUECKOTO TOJIs, CO3AAaHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpyuuBaroTCs BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3aKkpy4MBarOTCS BOKPYT 3apsija POTUB YaCOBOW CTPEIKU

OIIK-1.3.1

29

MoskeT 11 yacTuLla UMETh 3apsill, BEIMUMHA KOToporo B 1.5 paza
OoJIbLIIe 3IIeMEHTapHOro 3apsiia’?

1) Moxer
2) Her, He MoxeT

OIIK-1.3.1




3) Moxer, HO TOJIBKO €ClH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

30 | Uemy paBeH MOTEHLMAN 3JIEKTPUUECKOTO MMOJIs? OIIK-1.3.1
1) TloTeHumanbHOM| SHEPTUS SAUHUYHOTO MOJIOKUTEIBLHOTO 3apsiia TN
OTHOIICHMIO MOTEHIIMAIILHON YHEPTUH K 3apsTy
2) PaGore cui nons 1o nepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH I0JIsI B OECKOHEUYHOCTh
3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS
4) Kunernueckoi sHEpruy MPpoOHOTO TOYEYHOTO €IMHUYHOTO 3apsija B
AHHOW TOYKE IOJIA
31 | Hammmure popmyny 3akona Oma B nuddhepeHimanbHoi popme. OIIK-1.3.1
1) R=U/I
2) R=0Q/FAt
3) j=c'E
4) R=P/I
32 | Haiinure npaBUIbHOE Ha3BaHUE JUIsl BEKTOPHOM CHUIIOBOM OIIK-1.3.1
XapaKTEPUCTHKH 3JIEKTPOCTATUYECKOTO TIOJIS.
1) Ilorenmuan
2) HanpsxeHHOCTB
3) Hnnyxnus
4) 3apsn
33 OreHnTe, Kak U3BMEHHUTCS CHJIA AJICKTPOCTATHUECKOTO B3aMMOICHCTBHSI OIIK-1.B.1
JIBYX TOYEUHBIX 3apsJI0B, €CIIM OJMH U3 HUX YMEHBIINUTD B 4 paza, a
paccTosiHue MeXy HUMU YMEHBIIUTH B 2 pasa.
1) Ymenbmutcs B 8 pa3
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs
34 | Ouenure, KaKk 3aBUCUT DJIEKTPUUECKAsl IPOBOAMMOCTD IIPOBOJHUKA OT OIIK-1.V.1
MPUIIOKEHHOM K HEMY Pa3HOCTH MOTEHINAJIOB.
1) IlpsaMo nponopruoHaIbHO
2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHaabHO KBaapaTy
4) He 3aBucur
35 | Ykaxure GU3NUECKYIO BETUUHUHY, KOTOPasi UMEET TY JK€ €AUHUILY OIIK-1.3.1
M3MEPEHUs, YTO U HAIIPsDKEHHE.
1) HampsoxkeHHOCTH
2) IIpoBoaumocTh
3) DIC
4) ComnpoTHBICHUE
Cemectp 2
36 | Kak Ha3bIBaeTCsl BEIMUMHA HANPSKEHHOCTH TOJIs, €CIIU OIIK-1.3.1




HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercsi B HyJb U
HaNpPsHKEHHOCTD TO0JIs1 HalPpaBJIeHa MPOTUBOMOJIOKHO MO0,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIION

37

OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
UHIYKIUU?

1) OkpyXHOCTBH
2) Ilpsmas
3) Osanowun
4) Dnmurnc

OIIK-1.V.1

38

B kakux CAMHUIAX U3MCPIACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-1.3.1

39

VY cTaHOBHUTE COOTBETCTBUE MEXK]ly MaTEpUaAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DIEeKTPONPOBOJHOCTS (O,
1/(Om-cm)

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2) 107" -10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-1.3.1

40

Onenure, Kak COOTHOCSITCS YIUIBI ITAJIEHUS 0L U OTPAXXEHHUsI ¢ cBeTa?

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

41

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
MPOHHUIIAEMOCTHIO [ = 1.

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

4y 1/16

OIIK-1.V.1

42

YkaxxuTe sIBICHHUE, KOTOPOe UMeHyeTcsl nHTepdepeHieit BoaH?

1) OrubaHue BOJHAMH MPENATCTBHUIA
2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX
HUCTOYHHUKOB

OIIK-1.3.1




3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHeHHUs IIPU NEPEXOAE U3 OAHOU CPEebl B IPYIyIO
4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

43

[Tpoananu3upyiite, KakuM JTOJKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIyUa,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

44

OueHuTe ONTUYECKYIO JJIMHY MYTH L W3 OTHOW TOYKH B APYTYIO, €CIU
paccTosiHue MEeXy IBYMS TOUKaMU IPO3PAYHON AUAIEKTPUUIECKOM
cpensl S =4 M. [Tokazatens npenomieHus cpensl n = 1.5. Onrudeckas
JUIMHA yTH L M3 OIHOM TOYKH B APYTYyIO COCTABUT. ..

1) 5wm
2) 6™
3) Tm
4) 11m

OIIK-1.B.1

45

Jlnist 0ObSCHEHHS KAaKOTO SIBJICHUS MOXKET OBITh UCIOIB30BaH MPUHITHUI
I'toiirenca-®penena?

1) KorepeHTtHOCTB

2) Judpakuus

3) Ilonsapusauus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJTu3M

OIIK-1.3.1

46

[Ipoananu3upyiite, 4emy paBeH NMEPUOJ] PEIIETKH, KOT1a
mudpakroHHas pereTka coaepkuT 200 mMTPUXOB HA MIJLTUMETP.

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

OIIK-1.V.1

47

[Tpoananu3upyiiTe MHTEHCUBHOCTH CBETA MPU MHTEP(EpEHLIUN
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPO# pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4%]
2) 3*]
31
4) 0

OIIK-1.V.1

48

UTo M3 MepeunciIeHHOTO SBISETCS 0COOCHHOCTHIO CHIIOBBIX JTIMHUHN
MAarHUTHOT'O NOJIs?

1) CunoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHIUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaax

3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA

OIIK-1.3.1




MAariuMTHBIX 3apsAaaax
4) MarsauTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHUMBAIOTCS Ha
QJICKTPHUYCCKUX 3apsAaaax

49 | Cpenaiite BbIBOJI, KaKOW T€OMETPUYECKON (PUTYypOil MOKHO OMHCATh OIIK-1.B.1
TPACKTOPUIO JBUKCHHUSI 3apsHKEHHOM YaCTHIIBI, TBUTAIOIICHCS MO
HeKOTOpBIM yTiioM (0° < o < 90°) K TMHUSIM MarHUTHOW WHTYKIIUH.
1) OkpyXHOCTBH
2) IlapabGona
3) T'umepOGoina
4) Cnupaib
50 Omnenure cremneHp noispusanuu P ceeta, ecau cBet npeacrasisieT coooit | OITK-1.B.1
CMECh €CTECTBEHHOT'O CBETa C IJIOCKOMOISIPU30BaHHBIM. THTEeHCUBHOCTD
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CcBeTa.
1) 25%
2) 35%
3) 50%
4) 75%
51 | Paccuuraiite mokazaTtesns MpeOMIICHHS BEIIeCTBa, eciii ckopocTh cBeta | OIIK-1.V.1
IIpU MEepeXo/ie Jyya U3 BOo3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIUIACh
Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 | PaccuuTaiiTe yroia Mexay ONTHYECKUMHU OCSIMH NOJISIpU3aTopa U OIIK-1.V.1
aHanmzaropa. [Ipu mpoxoKIeHNN CKPEIIEHHBIX MOJISIPU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTH CBETA YMEHBITIIACH B 4 pasa.
1) 60°
2) 45°
3) 30°
4) 90°
53 | [Ipoananu3upyiite, Kak U3MEHUTCS BeTWYrMHA MarHuTHOM nHayknnu Ha | OIIK-1.V.1
OCH JUTMHHOTO COJIEHOWIa, €CJIM TOK B HEM YBEIUYUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIIUTH B 2 pa3a’?
1) VYBenuuurcs B 2 paza
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
54 | Ykaxwure, KaKoe TeJo ABISAETCS aOCOMOTHO YEPHBIM TEJIOM. OIIK-1.3.1

1) Ilormomiaer Bce majaaoliee Ha HETO U3IyUYEHUE
2) Ortpaxaer Bce najaroniee Ha Hero U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe




4) Wznywaer B BUIMMOM JIMAIa30HE

55

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) I[Ipo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) Yepnoro

OIIK-1.3.1

56

OneHute, BO CKOJIBKO Pa3 yBEINYMUIIACh YHEPIeTUUECKAsl CBETUMOCTh
abcomoTHO YepHOro Tena npu ero Harpesanuu ¢ T = 1000 K go T, =
3000 K.

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

OIIK-1.B.1

57

Bri6epute, kakast popMyna HanbosIee TOUHO ONKUCHIBAET CIIEKTPATHLHYIO
TUIOTHOCTH SHEPTETUYECKON CBETHMOCTH aOCONIFOTHO YEPHOTO Tea.

1) ®opmyna depmu-/lupaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

58

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TermoBoe u3yueHUe

3) JIazepHoe n3nyueHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.1

59

VYKaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHIE MAaKCHMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33IaHHON
abCoNIOTHON TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBsiii 3akoH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

60

Yxkaxkute GopMyiy, OpeAesIoNny0 SHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*\

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

OIIK-1.3.1

61

[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS [IPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A 1al0IIET0
CBETa MOCTOSIHHOM JITTUHBI BOJHBI.

1) Ymenbiaercs

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS

3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CHavaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

OIIK-1.V.1

62

IIpoananusupyire, 4TO MPOU3OMAECT C KHHETUYECKON YHEPrUen

OIIK-1.V.1




q)OTOBJ'IGKTpOHOB, €CJIN, HE MCHsI 4aCTOThI ITagaroniero CBEra,
YBCIIUYUTH €0 UHTCHCUBHOCTL B 2 pasa.

1) Ymenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs

4) YBenuuutcs B 2 pasza

63

OneHuTe BETUUMHY KpacHO# rpanuiisbl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO U3 BoJIb(ppama TommuHoi 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. PaboTa BeIX0/1a 3IEKTPOHOB C IIOBEPXHOCTH
katoja paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsn
snektpona —e = 1.6*10™"° K.

1)3.2%¥10"° T’y
2) 4.8%10" 'y
3)4.8%10" Ty
4) 4.8%10" 'y

OIIK-1.B.1

64

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI MaIAI0IIero cBeTa?

1) IlpsMo mpoOmOpPIHOHATIEHO YaCcTOTE

2) IlpomoprimoHaIbHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-1.3.1

65

[Tpoanammsupyiite, Oynet au HabmomaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otorddexT Bo3MOKEH, €CITU KaTOJ HArPEeTh 10 TeMIiepatrypsl 347
K

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH JOTMOTHUTEIHHO MPHIOKHUTH K
TUTACTUHKE YCKOPSIOMIYIO Pa3HOCTh MOTEHIIMATIOB BEJTMYNHON HE
Menee 1 B

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

OIIK-1.V.1

66

Cnemnaiite BIBOJ O BETMYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM IOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dboToHOB paBHa 6.5 3B, a poToOKaTO U3rOTOBIICH U3 TUTHUS, paboTa
BBIXOJIa KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1

67

OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMaIAl0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAlOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
21

OIIK-1.B.1




3)1.5
43

68

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3pCHHUS:

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs MOBEPXHOCTH.

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

OIIK-1.V.1

69

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTpa dMEKTPOMArHUTHBIX BOJTH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumbrii muana3on

2) Pagnonuana3on

3) TeparepiioBblii TMamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

OIIK-1.V.1

70

Kakum o6pazom uMiynsc GoToOHA CBSI3aH C ATUHOW BOJIHBI?

1) Mmnynsc npsMo NponopLuoHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbc 00paTHO MPONMOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLHOHAIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

71

B kakoii 065acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYSHUS UMITYIIbC
(GoTOoHAa MMEEeT MUHMMAJIbHOE 3HaUCHHE?

1) UadpakpacHoe uznyueHue
2) TeparepLoBoe U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PaprousnydyeHue

OIIK-1.3.1

72

[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA!

1) IHTEHCUBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MOTOKA ()OTOHOB U
UX SHEPrUn

2) CBeT MOXKET U3y4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMH — KBAHTAMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
cHCTeMa, COOTBETCTBYET ONPENIEICHHBIN YPOBEHb SHEPTUU

4) Inst yacTULIBI HE MOTYT OBITH OJJTHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI M UMITYJIbC

OIIK-1.V.1

73

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) VYTBepxkaeHHE O CyIeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSTHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOIJIOMAeT SHEPTUU

2) Pa3noCTh 3HEprUil ABYX CTAllMOHAPHBIX COCTOSTHUM paBHA SHEPTHUH
M3ITy4aeMOT0 WJIH MOIJIONIAeMOro KBaHTa CBETa

OIIK-1.3.1




3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJM3KUM K KPYTOBBIM
4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsyKEHHOTO S1pa U
OTPHLIATEIIBHO 3aPSHKEHHBIX 3JICKTPOHOB

74 | Beibepute, kakoe U3 MPUBEICHHBIX HUXKE BBICKA3bIBAaHHUM MPaBUIBHO OIIK-1.3.1
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIyUYEHHIO U MOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...».
1) [Tornomare ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUU
2) M3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU
3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITI00YI0
MOPLUIO SHEPTUN
4) Nznmyuats 1100YI0 TOPITMIO SHEPTUH, a TIOTJIONIATh JTUIIh HEKOTOPKIH
75 | Ykaxure, K KAKOMY JUAIla30HY U3JIy4EHHsI OTHOCATCS MIEPEXO0/bl U3 OIIK-1.3.1
cepun banbmepa B atome Bojiopoaa’?
1) TemnoBoe u3iydyeHue
2) PeHTreHoBcKo€ M3ITyYCHHUE
3) TI'amma-uznyueHue
4) Buaumblii cBeT
76 | Ilpoananu3upyiite, Kak U3MEHUIIACh IHEPTHUS aTOMa BOJIOPOIa TIPH OIIK-1.VY.1
M3Iy4eHHH UM (QOTOHA C JUIMHOMN BOJHEL A = 4.86%107 M?
1) VYBenunuwmnach Ha 4.86 5B
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VBenuuuinach Ha 9.72 5B
77 | Onenure pa3HOCTh SHEPTUN OCHOBHOTO U BO30Yyx)aeHHOTro coctosinus (B | OIIK-1.B.1
5B). JlaHO: 37IEKTpOH B aTOME Tieperiel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHO€, U TIPU IaHHOM TIepeXx0/ie MPOU30LLI0 U3TyyeHrne GOoToHa C
JUTHHOM BOJHEL 650 HM.
1) 0,4-B
2) 1,9-B
3) 1,2-B
4) 2,2-B
78 | Ykaxure, B U€M 3aKJII04aeTCs runoresa ae bpous. OIIK-1.3.1
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISIPHBIME 00JIaTat0T
BOJIHOBBIMH CBOMCTBaMU
2) AToM HE MOKET COJIepKaTh O0JIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
OJIMHAKOBBIX CTAIlHOHAPHBIX COCTOSHUSAX, ONPEIEIIeMbIX HAOOpOM
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 3a/1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTJICIbHBIMU KBAHTAMU
79 | Beibepute yTBepKaeHIE, HaUOOJEe MPABUILHO COOTBETCTBYIOIIEE OIIK-1.3.1

rurorese ae bpoins:




1) MuxkpoyacTuisl MOT'YT MPOSBIISATH BOJTHOBBIE CBOWCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4acTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

80

Paccuuraiite 1uiMHy BOIHBI 1e bpoiliis 1S SJIEKTPOHA, ABUKYILEr0Cs CO
31

ckopocThio 3.6 km/c. Macca snexkrpona m, = 9,1*10™ kr, 3apsan

3neKTpoHa qo=—1,6%10"" K.

1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkM

OIIK-1.V.1

81

VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKMCJIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBaHTOBOT'O uucina /[?

1)20+1
2)31+1
3Hi-1;
4)1

OIIK-1.3.1

82

yKa)KI/ITe, YTO OoNpCACIACT INTaBHOC KBAHTOBOC YHCJIO n?

1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTA UMITYJIbCA SJICKTPOHA B 33JJAHHOM HANPaBJICHUN

OIIK-1.3.1

&3

Ykaxure, 4TO ONpeeisieT MarHUTHOE KBAHTOBOE YHUCIIO M?

1) OpOuTanbHBI MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME

2) DHepruo CTalluOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITyJIbCa 3JIEKTPOHA B 33JAHHOM HAIPaBICHUN
4) DHepreTndyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1

84

B dgectp koro Ha3BaH 3P deKT pacuieneHns: ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JjI€e?

1) DitHmreitna u e Xaaca
2) lITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1

85

Kax Ha3pIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHHOFO paccesaHus C
qaCcToTaMH1, MCHBIIIMMHU 4aCTOTHI ITaJaronicro cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITYyTHUKaAMU

OIIK-1.3.1

86

[TosichuTe pU3NYECKUii CMBICIT BOJTHOBOHM ()YHKITHH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE

OIIK-1.3.1




BBIPAKCHUC PABHO IIJIOTHOCTU BECPOATHOCTU 06Hapy>1<eHH;1 YaCTHUIIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLUOHATBHA JAJTMHE BOJIHBI e
bporna

4) BonHoBas GpyHKIUS MpeACTaBIIeT COOON KHHEMAaTHUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.

87

BriGepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHS HEOIIPEICICHHOCTEH
Ieiizenbepra:

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 ABJISIOTCA (pepMI/IOHaMI/IZ

1) DnekTpuuecku 3apsiKEHHbIE YACTHUIIbI.

2) DIeKTpUUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUUeCcKHU 3apsKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

89

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenICHHOM 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
NBYKECHUA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.1

90

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) I[)K*C
2) Jx/c
3) Dx/m
4) JIx/>B

OIIK-1.3.1

91

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEOIPENEIEHHOCTEN
I'efizenOepra asist SHEPrUM YaCTUIBI M BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW HEprueu?

1) Oneprus npsMo NponoprUOHaIbHA BPEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yewm Oosbliie HEOMPEACICHHOCTh YHEPTUH, TEM MEHBIIIS
HEOIpeeIEHHOCTh BPEMEHH

OIIK-1.B.1

92

Kak HazpiBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) Bo3OyxaeHHOE cocTOsTHUE
2) MertacTaOUIBHOE COCTOSIHHUE

OIIK-1.3.1




3) OCHOBHOE COCTOSTHUE
4) BaneHTHOE COCTOsIHUE

93 | B uem 3axmoyaercs TyHHENbHBIH 3P HeKT? OIIK-1.3.1

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIATIE

2) B xopnycKyJIsipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4EeHUS IIPU
IIPOXOKIEHUH €TI0 Yepe3 y3KOe OTBEPCTHE

3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoXaeHuHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,
KOT'/1a YHEPTHs YaCTUIbl MEHbIIIE BHICOTHI 3TOT0 Oaphepa

94 Kaxkue nmoaBmKHble YaCTUILBI WM KBa3U4acTUILI ABIITFoTC HocuTeirsimu | OITK-1.3.1
3apsja B MOTYIPOBOHUKAX?

1) DnekTpoHbI

2) IIpoTtoHbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Tabmwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 Mexanuka. Konebanus 1 BOJIHBL. DIEKTPUIECTBO.
2 DOnexkrpomMarHeTu3M. BomHoBas n kBaHTOBas onTrka. KBaHTOBas Gu3mKa.
10.4. Meronnyeckue  MaTepuaiabl,  ONPEICISIIOIIME  NPOLEAYPbl  OLIEHWBAHMSA

WMHAMKATOPOB, XapaKTepU3YyIOIUX ATanbl (HOpMHUpPOBAHHUS KOMIIETEHIIMM, coaepx aTrcs B
JOKaJbHBIX HOpMaTUBHBIX akTtax ['YAIL, pernameHTHpyOIMX TMOPSAOK U MPOLEAYPY
MPOBEJCHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HA4YEHHE JICKIMOHHOIO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIoKeHHe ydeOHOro Mmartepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALMIO IO TEME, a B OCBOCHUU
GyHaaMeHTaNbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH Mblciau. B ydyeOHOM mporecce JIeKIus BBIIOIHAET METOJ0JOTHUYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOjeMbl, AAeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
IIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMMU.

[InanupyemMble pe3yabTaThl IPH OCBOEHUH 00yUYarOIUMUCS JIEKIIMOHHOTO MaTepraa:

— TIIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX ONPEIEIISIECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEIOJIaBaTEIIEM;




— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIJICHHS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TIONy4YeHHE 3HAaHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIINE TOJIBL;

— HAYYUTHCS METOJMYCCKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIABHBIC MBICTH M
MOJIOKCHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B  Pa3IUYHBIX
bopmynupoBKax);

—  TIOJy4YeHHE TOYHOTO TOHMMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMECl CIIalIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICIIbHBIX TEMATHK I10 JTUCIUTIINHE.

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHuzanuu y4eOHOTO
mporecca, 3aKIII0YaronIasics B BHIOJIHEHUU 00YyJalOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHMi C IIeJbI0 YCBOCHMSI HAYyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OTIBITA TBOPUECKON JAESITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB MMPAKTUYECKOU ESATEIBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYAIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKperuieHHue, yriayOJleHHue, pacIiupeHre M JAeTaiu3alus 3HAHWNA MpPU PEIICHUU
KOHKPETHBIX 3a]1a4;

— Ppa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JMCITUTIIVHEL,

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

— obecrniedeHne parMOHAIBHOTO COYETAaHUsI KOJUICKTUBHOW W WHAMBUIAyaTbHOU (HOpM
00yJeHwusI.

TpeGoBanust kK MPOBEJACHUIO NPAKTUYECKUX 3aHATUN

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUECKMMHU BOIPOCAMHM, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BHJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Meroauueckne yKka3zaHHS 110 IPOBEICHHUIO TPAKTUYECKUX 3aHATUH TPUBEICHBI B
CIEAYIOMHX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC!

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

2. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xomnoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIL2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmukxos, H.II,
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CIIGI'YAIL 2015. 58 c.



11.3. Meronuueckue ykasaHHus JUIs OOYYaIOIIMXCSl IO BBIOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOPHBIX paboT OOy4aromMHCs [OJDKeH YIrIyOuTh u
3aKpeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BeimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacuyeTHO-
AQHAJMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pelleHre CIEeIYIONUX OCHOBHBIX 3a7a4 00y4Yaroierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOM JUCIUILTUHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3alUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JCKIHSIX;

—  TIOJydeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUTHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000py1I0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOoBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIpli CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOJHUTH OMNpeesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHylo paOoTy IUITAHUPYETCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHM, 1 OJTHO Ha 3almUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nmaGopaTtopuio CTyIeHTBI IOJDKEH NPUXOIUTH MOATOTOBICHHBIMU K Ha3HA4YCHHOM
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI M TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonsATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCcie JIOMyCcKa, MOJy4YeHHOTO 1ociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICIOBAT;

— Kakas LeJb epe/l HUM MOCTaBIICHA;

— KakuM# MpUOOpaMH U KaK BeIyTCs] U3MEPEHUS;

—  Kak CJIEeAyeT NPOBOJUTH SKCIIEPUMEHT.

[TonydeHHbIH 1oMycKk K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHalie.

B mpomecce BbImonHeHUs J1a0OpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYIEHTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIlivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWIig U WHUIMAIbI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH MW Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pyudkoii. 3anuch HAOMIOIEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIAIlloM MOYKHO
JIIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHCHIBAHNE UX B
KOHIIE 3aHSTHUS HAUYHUCTO HE PEKOMEHJIYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb




JIOMYCTUTh OIIMOKY MpH nepenuchiBaHnu. CTapaTelnbHOCTh U aKKYpPaTHOCTD JIy4Ile HPOSIBUTH
pu opOpMJICHUU OTUYETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKO 00SI3aTEILHO AETCsl Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAanmMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMKMCH CTyeHTa B IPOTOKOJIE
0603HaqaeT, YTO OH OTBCYACT 3a BCC HpOBCI{CHHLIe I/I3MepeHI/IH, a IIOAIIHUCH HpCHO,Z[aBaTeJIH
O3HayaeT, 4yTo paboTa JEUCTBUTEIHHO BBIMIOJHIACH M YKa3aHHBIE 3HAYCHHS JICUCTBUTEIHHO
HOHy‘{eHBI HNMCHHO TEM CTyI[eHTOM, KOTOpBIﬁ COCTaBUJI HpOTOKOH.

[To pesynbraTam, 3aMKCUPOBAHHBIM B MPOTOKOJIC M3MEPEHUH, CTYACHT J0Ma IHUIIET
OTYECT U 3auiIacT €ro Ha CJICI[YIOH_IGM 3aHATHUUA. HpI/I 3alIUTEC OTUCTa MOFYT GBITI: 3aaHbI
T00bIE BOMPOCHI IO TEOPUM H3Yy4aeMOTO SBICHHMS WM 10 TMOJYYCHHBIM pe3yjibTaTaM. 3a
NPUHATBHIA OTYET MPEToiaBaTeNb BHICTABISIET CTYACHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil pabOoTHI.

Crpykrypa u dopma oTdera o saboparopHoii pabore
OT4eT AOKEH CONIEPKATh CIEIYIOIINE Pa3aeIbl:
1. Ilems pabGoTEHIL.

Ona cdopmynupoBaHa B ONHUCAHWHM J1a0OpPATOPHOM palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CretyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0IUIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECEHHON U3 IIPOTOKOJIA U3MEPECHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3BIBAIOTCS TOJNBKO TE€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UcCienyeMblX BenudyuH. CreBa B (opMyse JOMKHO CTOSTh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCcTHO. Bee IMPUBCACHHBIC
(GhOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjielie IPUBOANUTH HE HYXKHO.
@opmynbl IS BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3eiie TOXKE HE MPUBOISTCS.

4. Pe3ynbTaThl ©3MEPEHUN U BBIYUCIICHU.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pesynbrathl. 10 BO3MOXHOCTH, WX HYKHO TPEICTABIATh B BHUIE HATNATHBIX Tabmui. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIIATH JIMIITHUE JACCATUYHBIE pa3psabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
MIPUBE/ICHBI B 3TOM pazJielie.

5. Tlpumepsl BBIUMCIEHUN.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoW (popmyie. DTOT pazaes HyKeH s TOro, 4TOoObI MPENnoiaBaTelto
ObUIO Jierye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrlumnciieHne TOrPEITHOCTEH.

B »TOoM pazmene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHbIe MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK10M U3 HUX.

DTOT pa3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuu



aBTOPHI MOCTAPAJINCh OCTaBUTh JIMIIb CAMOE BAXKHOE IO 3TOW TeME U H3JIOKUTh MaTrepHaj Mo
BO3MOKHOCTH IIPOCTO.
7. T'paduku u pUCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCA Ha OTAENBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe€ oTdera. I'paduku o0s3aTenbHO
BBITIOJHAIOTCS. HA MIUTUMETPOBOM Oymare. Ha kaxmolt ocn HOIDKHO OBITH 0003HAYEHO, KakKas
BeJIMYMHA M B KaKuWX €AMHHUIIAX BJOJIb Hee OTKJIajbpiBaeTcs. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJBKO Y3JIbI KOOPAWHATHON CEeTKH. VI3MepeHHbIe Ha OIBITE 3HAYEHUS MOIHCHIBATH
Ha ocsx He cienyer. Ha rpaduk ob6s3arenbHO HaHOCATCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIOMas uX JUHUSA. OKOJIO OJHOW WM HECKOJBKMX TOUYCK OTKJIAIBIBAIOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OkoHuaTeIbHBIEC PE3yIbTATHI, HX 00CYXK/ICHHUE, BHIBOIBI.

B »TOoM pa3zmene ordyeTa HYKHO TOJBECTH HWTOT TpojeiaaHHOW paboTel. Crnemyer
HalucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU INOTPCIIHOCTAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMU, TO 00S3aTEIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGHS&TGJ’IBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OMHON W TOM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCIOOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBI0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBOI TOMKEH COOTBETCTBOBATH 1I€NTM PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3ammcu
HAa JINCTaX BEIYTCS TOJBKO, C OJHOU CTOpOHHKL. [0 KkpasM nrucTa JomKHA OBITh OCTAaBIIEHA PaMKa
mupuHOM He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamMke B BepXHEM TIOJ€ HYKHO JIMIIb IIOCTaBUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauWHas ¢ TpeTbero. [lepBuiil nmuct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciu Bl ucnosnb3yere dyxue 3aroToBKu, TO OyabTe
TOTOBBI OTBEYATh 33 BCE «3aMMCTBOBAHHBIC» OIIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe oTHOCUTCS K hopMyIiaM, KOTopble Bbl moicMOTpenu y KOro-To, a He BBIBEJIM CaMHU.
Jlygmie cnpocuth mpemnomaBatenss. OH TOJCKaXeT WIM MPOBEPUT, NpaBUIBLHO JH y Bac
MOJTYYUIIOCh.

TurynbHbIH MHCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKW WJIM HarleuyaTaH Ha MPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOTO JINCTa HaxoauTcs Ha caite ['Y Alla.

MeTonuveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:
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11.4. Meronuueckue yka3aHus IJisi 00y4aromuXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBITOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpa3Hoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMU MPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpuOJ OOydYeHHs, TOMOTraeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJarouuxcs, sIBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HON (hopMe 0OydeHus).

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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCUMIUIMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJleHAApHOMY yueOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHS UTOTOB OTOOpa)karoTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuarommuiicss JOMHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC
MEpPOIIPUATHS, IPETYCMOTPEHHBIE HA JAHHBIM CEMECTP, IIOCJIE YEro MPENoAaBaTeNlb NPOCTABISAET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU IO Pe3yIbTaTaM TEKYILEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00OydaroUxcst MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 332 HEro CTYACHT IOJIy4YMJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllydyae MPOIyCKa OO0YyYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,



HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBJIETBOPUTEIHLHOTO
BBITIOJTHEHHS] KOHTPOJIbHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYHIECTBIATHCS Ha
VHAMBUAYaAJIbHBIX KOHCYJIbTALUAX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
NPOMEXYTOUYHOW aTTECTAIMM: MOJYYeHUs 3ayeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUITMHE.

B Teuenme cemectpa s gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He00X0IMMO c1aTh He MeHee 75% 1ab0opaToOpHbBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«yAOBIIETBOPUTEIbHO». B cilyuae HEBBIMOIHEHHS BBIIIEU3IOKEHHOTO CTYJAEHT, MPU YCIEITHOM
IPOXOXACHUN IPOMEKYTOUHOM aTTECTALlMM, HE MOJKET IOJIYyYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «YAOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI OOYYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTeCTallHH.

[Tlpomexxyrounast  arrectanus  OOy4alONIMXCS  NpeXycMaTpuBaeT  OILCHHWBAHHE
IPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
HNPUMEHATh WX JUIS PEUICHUs NMPAaKTUYEeCKUX 3afad. JK3aMeH, KaK IPaBUIIO, MPOBOJHUTCS B
IepuoJl SK3aMECHAIMOHHOW CECCHMM M 3aBepIlaeTcsl aTTECTAllMOHHON OIICHKOH «OTIMYHOY,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00yJaroIMMCs MTPH M3YYEeHUH AMCLHIUIMHBL, IPH BBIMOJIHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HUCCIIEIOBATENBCKUX pabOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIMYHOY, «XOPOIIOY», KyJOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHOY.

JuddepeHurpoBaHHbIN 3a4eT/3K3aMEH MOKET HMPOXOJUTHh B BUJAE YCTHOTO ONpPOCa WU
tectupoBanus. OCHOBaHHMEM IS JIOMTyCKa K MPOMEKYTOYHOM aTTeCTaluy SBIISETCS YCICITHOE
POXOXKJICHHE 00YHaIOIIUMCS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus copMHUpOBaHHOCTH KOMIETECHIIMN 00Y4Yaromerocs:

OneHka «OTJIMYHO»: YPOBEHb OCBOEHHS KOMIIETCHIIMH «BBICOKMIT». KommeTreHuuu
copMupoBaHbl. 3HAHHUS APTYMEHTHPOBAHHBIE, BCECTOPOHHHE. Y MEHHS YCIICIITHO MTPUMEHSIOTCS
K PCLICHUIO KaK THUIIOBBIX, TaK M HECTAHAAPTHHIX TBOPYECKUX 3adaHuil. [leMoHCTpupyercs
BBICOKHI YPOBEHb CAMOCTOSATEIIFHOCTH, BHICOKAs aJalITHBHOCTh MPAKTHYECKOTO HAaBBIKA.

OueHka «X0pouo»: ypoBE€Hb OCBOCHHUSI KOMIETEHIMH «IPOJBUHYTHIH». KoMmeTeHunn
copMupoBaHbl. 3HaHUS OOIIMPHBIC, CUCTEMHBIC. YMEHHS HOCST PENPOIYKTHBHBIH XapakTep,
NPUMEHSIOTCS K PELICHUIO THUIOBBIX 3agaHuil. JleMOHCTpHpyeTcs IOCTaTOYHBIH ypPOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yIOBJIETBOPHUTEIBHO». YPOBCHb OCBOCHHUS KOMIICTCHIIMH «IIOPOTOBBIN.
Komnerenmmu copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HeyI0BJIETBOPHTEIBHO»: YPOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHbliiy. Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHSI M HABBIKU
He C(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K MPOMEXKYTOYHOH aTTecTaluu I10
JMCIUIUINHE SIBISIOTCS KOHCHEKT JIGKUMH W TepedeHb peKoMeHayeMol nureparypsl. [lpu
MOJTOTOBKE K CECCHU OO0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
9qTOOBI TIepe] MEpBBIM JTHEM Hadajda CECCHMM ObUIM CHAHBI M 3alUIIeHBl BCE JIAOOpaTOpHBIC
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOPOMY HEO0O0XOIMMO MpOMTH aTTecTanuio. IIpi MOATrOTOBKE K CECCHM CleNyeT BeCh 00beM



paboThI pacrpenensaTh paBHOMEPHO MO JHSIM, OTBEIECHHBIM ISl MOATOTOBKH, KOHTPOIHPOBATH
KQK/IbIN ICHb BBIMTOJHEHUS PAOOTHI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




