MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3
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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. Sl 12.06.2023 B.B. JIoOanos

(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

-
J.T.H., TPOd. A5 14.06.2023 A.B. KonbuibiioB

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

OrtBercTBeHHBIN 32 OI1 BO 10.05.03(05)/
Jo1., K.T.H., JOII. , ( " 22.06.2023 B.A. MBUILHUKOB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) £ (HO,I[HI/IVCB,‘ nara) (MHUDHATEL, (haMIIIHs)

3amecTuTeNb qUpeKTopa HUHCTUTYTa Ne3 1o Meronndeckoit pabote

Lo 22.06.2023 H.B. PemetnukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) - (monmuce, nara) (MHULHATEL, (haMIIIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TporpamMmy CHELMaJIMTeTa [0 HANpaBJIeHHUI0 MNOAroToBkM / crenuanbHoctd 10.05.03
«UudopmanionHass  6€30MaCHOCTb  aBTOMATHU3UPOBAHHBIX  CHUCTEM»  HANpPaBIEHHOCTU
«be30macHOCTh OTKPBITHIX MH()OPMALMOHHBIX cUCTeMy. JlucuumumHa peanusyetcs kadempoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-3 «CnocobeH WHCIOJIb30BaTh MATEMAaTHYECKHE METOAbI, HEOOXOOUMBIEC IS
pelieHus 3a1a4 npoQeCcCHOHATBHON ASSITETEHOCTIY;

OIIK-4 «Crnocoben aHanmu3upoBaTh (U3HYECKYIO CYIIHOCTh SIBICHUM M TPOIECCOB,
JeKaNMX B OCHOBE (PYHKIIMOHUPOBAHUS MHUKPOIICKTPOHHOW TEXHHKH, MPUMEHSATH OCHOBHBIC
buznyeckue 3aKOHbI U MOJIEIH JUIsl pEeLIeHUs 3a/1a4 MPOPECCUOHANTBHON AEITETbHOCTIY.

Copmep:xaHue IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanne AUCHUILIMHBI TMPEAYCMATPUBACT CcleAylomue (OPMbI OpraHHU3aIUH
y4eOHOTO Mporiecca: JICKIUH, JJabopaTopHbIe pabO0ThI, CAMOCTOsITEIbHAS padoTa.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectanus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OO0miasi TpyA0eMKOCTh OCBOSHUS JUCLHUILIMHBI COCTABISET 7 3a4ETHBIX €IUHUI], 252
yaca.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTaM pas3BUTb U MPOACMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare M3ydeHus AUCUUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuna 1 — IepeyeHp KOMIETEHIIMN U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpymma)
KOMIICTCHIINU

Kon u
HaMEHOBaHUE
KOMIIETEHIINHT

Kon n HaumeHnoBaHre HHIUKATOpA
MOCTHIKEHUS KOMIIETEHIINU

Ob6menpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-3 Cnocoben
HCIIOJIb30BAaTh
MaTeMaTH4YeCKue
METO/IbI,
HEOOXOaUMBIE IS
penieHus 3a1a4
npodeccuoHaIbHON
JCATCIIBHOCTHU

OIIK-3.3.1 3HaTh OCHOBHBIC ITOHATHUSA B
3aKOHBI €CTECTBEHHBIX HAayK, METObI
MaTeMaTHYCCKOTO aHAIN3a 1
MOJICJIUPOBAHUS; OCHOBHBIE METOIbI
TEOPETUYECKOTO U AKCIIEPUMEHTAIBLHOTO
UCCJICIOBAaHUS 00OBEKTOB, TIPOIECCOB U
SIBIICHHI

OIIK-3.V.1 ymeTb ucnoib30Bath (PU3UKO-
MaTeMaTHYECKHUI anmapar Jjis pa3paboTKu
MaTeMaTHYCCKUX MOJEIICH SIBJICHUIA,
MIPOIIECCOB U OOBEKTOB MIPH PEUICHUHN
WH)XCHEPHBIX 337124 B IPO(eCCUOHATBLHOM
JIeSITEILHOCTH

OIIK-3.B.1 BnageTs HaBbIKaMH MPOBEACHUS
SKCIIEPUMEHTOB 10 33ITAHHON METOJUKE U
aHaJIM3a UX Pe3yJIbTaTOB

Oo6menpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-4 Cnocoben
AHATM3UPOBATH
bU3HIECKyIO
CYIIIHOCTb SIBJICHUH U
MPOLIECCOB,
JIeKAIUX B OCHOBE
(G YHKIIMOHUPOBAHUS
MUKPO3JIEKTPOHHOU
TEXHHUKH, TPUMEHSTh
OCHOBHBIE
bu3nYecKue 3aKOHbBI
Y MOJIENH IS
penieHus 3a1a4y
npohecCHOHATBHOM
JIESITEIIbHOCTH

OIIK-4.3.1 3HaTh GU3HYECKYIO CYITHOCTh
SIBJICHUU U Ipo1ECCOB, JICIKAIINX B OCHOBC
(GYHKIIMOHUPOBAHUSI MUKPO3JIEKTPOHHOM
TEXHUKHN

OIIK-4.VY.1 ymMeTh NIPUMEHSATH OCHOBHBIE
dbuznyecKue 3aKOHBI U MOJICIH IS
pelieHus 3a1a4 npoQeccuoHanbHON
ACATCIIbHOCTHU

2. Mecro aucuuminHbl B cTpykType Ol




JlucuumimHa MOXeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCIMILIAH:

— «MaremaTrka. AHAJIMTHYECKAsi TEOMETPUS U IMHEHHas anreopay,

— «MaremaTuka. MareMaTH4eCKUl aHAIH3Y.

3HaHUA, TOJYYEHHbIE IPH HM3YYCHWH Marepuana JaHHOW IJUCUUIIIMHBL, UMEIOT Kak
CaMOCTOSITEeJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU JPYTUX JTUCIUILIAH:

— «OCHOBBI paIUOTEXHUKNY,

— «DJIEKTPOTEXHUKAY,

— «OJIEKTPOHHKA U CXEMOTEXHUKAY.

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

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITTUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemkocma OUCUUNIUHDL, 7/952 4/ 144 3/ 108
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
Ayoumopnuie 3auamus, BCETo 4yac. 102 51 51
B TOM YHCJIE:
nexumw (JI), (gac) 68 34 34
npaktudeckue/cemunapckue 3anatus  (113),
(qac)
naboparopusie pabotsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auver, sk3amen (3auer, dudd. 3au, | dudd. JK3. Hudd. 3au.
DK3.**) 3au.

%

Ilpumedanue: KaHIUAATCKHUN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLHUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHH.
Pazaenpl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh IPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIUTIMHBI H(e;c;gn (gg) (IJ{Ia};) (g;[) gﬁg

Cemectp 1
Pa3nen 1. Mexanuka. 11 7 13
Pasznen 2. KoneOauusa 1 BOJTHEL 11 7 13
Paznen 3. DnexrpuyecTBo. 12 3 13
Htoro B cemectpe;] 34 17 39

Cemectp 2
Paznen 4. DnexkrpoauHamMuka 12 7 19
Pazgen 5. BonHoBas 1 kBaHTOBAas OIITHKA 11 7 19




Paznen 6. KBanroBas usuka 11 3 19

Hroro B cemectpe: 34 17 57

Hroro 68 0 34 0 96

[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloImUMHUCS  OMNpEAENeHHBIX  TPYOOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiein
npo¢eCcCHOHATBHOMN 1eATeNFHOCTBIO.

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

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u conepxanue pa3aenoB U TeM JIEKIIMOHHBIX 3aHATUN

Pa3zpnen 1. MexaHnuka.

Kunematnka naBWKeHHsT MartepualibHOM Touku. Iyt wm
nepemeinienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenpHoe yckopeHus. llocrymarenpHoe M BpamiareibHOE
nBxkeHre. OCHOBHAs 3ajladya KUHEMAaTHKUA MAaTepUaIbHON TOUKH.
CBsi3b JIMHEHHBIX M YIVIOBBIX BEIUYMH MpPHU BpallaTeIbHOM
JBUKEHUU.

Nuepuuanbupie  cucteMbl  oTcyera. (OCHOBHBIE — 3aKOHBI
KJIACCHYECKOU MUHAMHKHU - 3aKoHBI Hbrorona. OcHOBHAA 3amada
JUHAMHUKU MaTepUaibHOM TOUYKM. HemHepruanbHblE CHCTEMBI
otcyeTta. CUJbl MHEPIUMU. 3aKOH COXpPAaHEHHSI UMITysbca. LleHTp
Macc u ero asmxeHue. Cucrema LeHTpa Macce.

Mexannueckass paboTta W MOMIHOCTh. KuHeTndeckass sHEprus.
3aMKHYThI€ U HE3aMKHYTbhIEe cucTeMbl. [loTeHIManbHas >Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUAIBHON SHEPrUed M TMoJieM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXpaHEHUsS MEXaHU4YeCKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs MOMEHTAa HUMIyJbca. MOMEHT HMMIyJbca
TBEPAOr0 Te€Ja OTHOCUTEIbHO HEMOABMKHOU OCH. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE [MHAMHMKU BpAIIATEIbHOTO
JIBIKEHUS ~ TBEPIOTO Tena. Kunernueckas SHEPTUst
Bpamaronierocss tBepaoro tena. lloctymartel  criennanbHOM
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JIJTUHBI
crepkHs. OCHOBBI PENATUBUCTCKON MexaHUKU. VHTepBai, ero
WHBAapUAHTHOCTh.  PenstuBuCTCKMUA  uMmnyinbC.  OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AMHaMUKH. KnHeTnueckast sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBa3b Macchl U 3Heprun. CBsi3b MEXKIYy SHEPIUEH U UMITYJIHCOM
YaCTHIIBI.

Paznen 2. Kosneb0anus u BOJIHBI.
I'apmoHnueckuit u AQHrapMOHUYECKUI OCLIUJLIATOP

(MareMaTU4eCcKHil MasTHUK, (DU3MUECKUU MasSTHHUK, KOJICOAHUS




nox jgeWictBueM ympyrod cuibl). CrnokeHue KoseOaHUH.
Huddepenunansnoe  ypaBHeHHe Konebanuil.  CBOOOJHBIE,
3aryxaromue Konebanus. Beinyxnennsie konebanus. Pesonanc.
Kunematrka BOJHOBBIX MpOIECCOB (IJIOCKHE U cdepudecKue
BOHBI). BomHOBOe ypaBHeHue. IlpwHIMD Cyneprno3uimy.
Oneprusi BosHbL. [loTOk sHeprun. HHTEHCUBHOCTH BOJIHBI.
Crosiyass BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKHU 3BYKOBOM
BOJIHBI.

Pazgen 3.

DJIEKTPUYeCTBO.

Onextpuueckuid 3apsii. CBoHcTBa 3IEKTPUUECKOIO  3apsja.
B3aumoneiicTBue 3IIEKTPUYECKUX 3apsAJ0oB B BaKyyMe. 3aKOH
KynoHna. DneKTpoCcTaTUIECKOE ToJIe. HanpsixeHHOCTB
JNEKTPOCTATHYECKOTO  moisd.  [IpmHnun — cyneprnos3uumy.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
noisd. TeopemMa O DIUPKYIAOUM BEKTOpa HANPSHKEHHOCTH.
[ToTeHIManbHOCTD AIIEKTPOCTATUYECKOTO MoJd. HampspkeHHOCTD
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJIs, CBA3b MEXIY HHMH.
Teopema l'aycca U1 2IEKTPOCTATHYECKOTO IIOJIS B BaKyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
Honspuzanus ausnekTpukoB. CBOOOAHBIE U CBSI3aHHBIC 3apsbl.
Judnexrpudeckas BOCIIPUAMYHUBOCTb. JudnexTpudeckas
MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca mjist AJIEKTPUYECKOTO TOJISI B AUAJIEKTPHKE.
[Tone BHYTpu NPOBOAHMKA. DJIEKTPOEMKOCTh. KOHIEHCATOpBHI.
OHeprus  CHUCTEMBl  JJIEKTPUYECKUX  3apsioB.  OHEprus
3apsHDKEHHOro  MpoBoAHUKA. OOBEeMHAas IUIOTHOCTh JHEPTUH
IIEKTPUYECKOTO TOJISI. DIEKTPUUECKUM TOK. DIEKTPOABUKYILAS
cuna. 3akoHbl Oma u JDxoynsa-JIeHHa B UHTETpaJbHOM M
nuddepeHnuanbHon Gopmax.

Pa3nen 4.

DJIeKTPOAMHAMMKA.

3akon bwuo-CaBapa-Jlammaca. Ilone coneHouga u  Topouja.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BeniecTBe. HamarumduenHoct. MarHuTHas BOCIPUMMYHUBOCTb.
MarunuTHas nponuriaeMoctb. HanpsskeHHOCTh MAarHUTHOTO TOJIA.
JlnamMarHeTuKy, mapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
HUPKYJSIIUM BEKTOpa HAMPSHKEHHOCTH MAarHUTHOTO MOJIs. 3aKOH
®apanesa. IlpaBuno Jlenna. Camounnaykiusg. Bzaumuas
uHAyknus. OObeMHas IJIOTHOCTh SHEPIMH MarHUTHOTO TOJIS.
Cucrema ypaBHeHuid MakcBemia. MaTtepuanbHble ypaBHEHHUS.

Pa3pnen 5.

BoJiHOBasi 1 KBAaHTOBAas ONTHKA.
[Inockue MOHOXpPOMATHYECKHE DJIEKTPOMATHUTHBIE  BOJIHBI.
CBolicTBa JIEKTPOMarHuTHLIX BoJIH. BekTop YMmoBa-IloiiHTHHTrA.
3aKOHBl TPEJIOMIICHUS M OTpPaKEHHUs cBeTa. AOCONIOTHBIN
[10Ka3aTellb [PEIOMIICHUS. WnTepdepenmms. Mertonsl
HaOmofeHuss wuHTepdepenunn cBera. Judpakuus cBera.




[TpuHIMD I'toiirenca-Ppeners. Jucnepcus CBETa.
Judpakimonnas pemerka. Ilongpuzanus cBera. 3aKkoH
Mairoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanToBast rumore3a u dopmyna Ilnanka. KBantoBas onTuka.
dotordpdekr, ombiTel CroneroBa. dortonsl. [laBieHHE cBerta.
Kopnyckynspao-BosiHOBoM ayanu3m. Iddext Komnrona.

Pazgen 6.

KBanToBas ¢gusuka.

Teopuss bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
®dazoBas U IpyNIoBas CKOPOCTU BOJH Ae bpoinsa. BomHoBou
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoils.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
€e OCHOBHBIE cBoicTBa. Omeparopsl (U3UUECKUX BEITUYHH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMA. KBaHTOBBIE ypaBHEHUS JBUKCHUS.
CBoOomHas gactuia. Yactuia B OECKOHEUHOW MOTEHIMAIBHON
ssme. KBantoBwiii ocumwmisitop. HyneBast sHeprus, HyJeBbie
kosnebanus. IlpoxokaeHrne dYacTHIBI 4Yepe3 IMOTEHIUATbHBIN
6apnep. TyHHenbHbIH 3¢ deKT.

ATOM BOJOpOJa B KBAaHTOBOW MexaHuWKe. KBaHTOBBIE umMCIIA.
OpOuTaIbHBIA ~ MEXaHWYECKMH W MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onbir IlTepna wu T'epnaxa. CnmH 3nextpoHa. [lpuHimn
TOXKJAECTBEHHOCTH  MHKpoyacTull. DepMHOHBI U OO30HBI.
CuMMeTpusi BOJIHOBOW (PYHKIIMH CHCTEMBI OAMHAKOBBIX YACTHII.
[punmun Ilaynu. OObsACHEHHE NEPUOIUYECKON  CHUCTEMBbI
anemenToB .M. Meneneena.

DOHEpPreTU4eckuii  CnekTp aroMoB ©  MoJiekyn. [lpupona
XUMHUYECKOH CBA3U.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
Tembl MpakTHYECKUX 3aHATUN U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne | TeMsbl npakTUyYeCKUX
/T 3aHATUN

W3 Hux Ne
@opMBbI IPAKTUYECKUX | TpyrnoeMKOCTb, |IPaKTUYECKOH |pa3neia
3aHATUN (gac) MIOATOTOBKH, | AUCLUII
(dac) JIUHBI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJOEMKOCTh




N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix padboT TpynOeMKOCTS, | MPaKTHHECKOR | pasena
/11 (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 | Mastauk MakcBesia 4 2 1
2 | HaknoHHBIN MasiTHUK 4 2 2
3 | CTonkHOBEHUE MIAPOB 3 2 1
4 | MaremMaTu4yeckuii © 0OOPOTHBIA MASITHUKU 3 2 2
5 | Onpenenenue JIEKTPOEMKOCTH KOHIEHCATOpa 3 2 3
Cemectp 2
1 | Onpenenenue ropu30HTAIBHON 3 2 4
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
2 | OnpeneneHue yAeIbHOTO 3aps/ia 3J1eKTPOHA 4 2 4
3 | Konsna HeroTona 3 2 5
4 | IlpoBepka 3aKOHOB TEIJIOBOTO U3IyYEHUS 4 2 5
5 | OnpeneneHue NOTEHIIMAIOB BO30YXACHUS 3 2 6
aTOMOB
Bcero 34 20

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImxcs
Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

Bun camocrositensHOM paboTh BS{ZEO, Cemectp 1, yac Cemectp 2, yac
1 2 3 4
N3yuenue TeopeTnueckoro matepuaia
32 13 19
nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON 32 13 19
arrectaruu (ITA)
Bcero: 96 39 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS

JUIS CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)

Y4eOHO-METOIMYECKUE MAaTepPHalbl JIJI CaMOCTOSATEIbHOW pabOThl OOYYArOIIMXCS YKa3aHBI B
o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NIpUBEEH B TaOauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AIEKTPOHHBIX YUYCOHBIX U3AAHUI




Mudp/
URL anpec

bubnuorpaduueckas ccpuika

KommyectBo
HK3EMILISIPOB B
Oubmoreke
(KpOMe AIIEKTPOHHBIX
IK3EMIUTSIPOB)

53
T76

Kypc dusuku: yuebnoe nmocodue /
T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akagemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpazoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

94

53
C12

Kypc ¢usuku: yaueGHOe nocodue:
B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CIIO.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBI. BonHOBas onTuka. - 4-¢
usn. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

94

53
Cl12

Kypc obmieit dusuku: yuebnoe
nocobue: B 3 1./ . B. CaBenbes.
- 9-e u3n. - CII6.: 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 ob6meit pusuku: yueOHOe
nocobue: B 3 1./ W. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nureparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJEeKTPUYECTBO M MATHETHU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tabm. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit dusuku: yaeOnoe
nocobue: B 3 T. / 1. B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 3:
KBantoBas ontuka. AToMHas

87




¢uzuka. duznka TBEPAOro Teja.
®u3uKa aTOMHOTO fA1pa U
3JIEMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

53
ns83

Mexanunka: OCHOBHBIC 3aKOHBI:
yuebnoe nocodue / Y. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

121

534
N83

BostHOBBIE MPOILIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - 2-¢
u31., 101 - M.: JlaGoparopus
bazosrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
n83

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

141

537
N83

OnekTpomarietusMm: OCHOBHBIE
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

KBanToBas pusuka: OCHOBHBIC
3aKOHBI: yueOHoe mocodue / U. E.
Hponos. - M.; CII6.: duzMatiaur:
Hegsckuit nuanexr: Jlaboparopus
bazoBreix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenwes, U. B. Kypc o6mieit
¢u3uku: yae6Hoe nocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTHKa. AToMHas (HpuU3MKa.
®usuka TBEpAOro Tena. Puzuka




ATOMHOTO S/Ipa M SJIEMEHTAPHBIX
gactull - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

Kypc o6mieit ¢husuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBo FOpaiit, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢husuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITUKA, KBAHTOBAs (PH3MKa:
yueOHuK i 6akanaspoB / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mockaa:
WzparensctBo FOpaiir, 2019. -
441 c.

https://znanium.com/catalog/
product/470189

CuByxuH, /1. B. O6mwmii kypc
busukn: YuebHoe nocobue ass
BY30B: B 5 Tomax Towm 1:
Mexanuka / CuByxus /[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

https://znanium.com/catalog/
product/470190

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMoanHaMuKa U MOJIEKYJISIpHAs
¢usuka / CuByxun [[.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIIAT, 2014. - 544 c.

https://znanium.com/catalog/
product/549781

CuByxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3BMATIIUT, 2015. - 656 c.

urait.ru/bcode/454214

Cazonos, A. b. fAnepnas ¢pusuka
: yaeOHOe TmocoOue 11st By30B / A.
b. Ca3oHoB. - 2-¢ u3a., uchp. u
no1. - Mocksa : I3natenscTBo
FOpaiit, 2020. - 320 c.

urait.ru/bcode/454215

CazonoB, A. b. fAnepnas ¢pusuka
u go3umetrpusi. COOpHUK 3a71ad :
yaeOHoe mocodue Jisi By30B / A.




b. Cazonos, M. A. Boropoackas. -
2-e u3A., uctp. u om. - Mockaa :

MzparensctBo FOpaiit, 2020. - 98

c.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ WNureprer-xypHan «Hosas Haykay. Paznen
busnka
https://ufn.ru/ru/ DINIeKTpOHHAs BepCHUs KypHala «Y crexu

buzndeckux Hayk», OU3NUEeCKUi HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HayK

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

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

https://fizikaguap.ru/ O06pa3oBarenbHbli pecypc Kadeaps
busuku ['VAII

8. IlepeueHb MH(YOPMAITIOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO OOeCTIeYeH s TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUST

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn WH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabmuiel2.




Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI YacTH
MaTepHaTbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

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

OcHnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas aymuTOpus I IPAKTUUECKUX 3aHATUHN, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPECHHH (3JEKTPOHHBIN 3aBOA DIbBpO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMSL.

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

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

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius nmiuockux BoiH, 4. JludpakionHas pemerka,

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




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | YuebHas ayauTopus 1Jis JaOOpPaTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe JJIs IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TA0OOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOpHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux 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, a. 15,
aynutopus Ne32-06

6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU

o0yyaromuxcs Mo JUCUUIUTMHE puBeAeH B Tabmuue 13.

Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS MPOMEKYTOYHOM aTTeCTalli

Bunx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BONPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

JuddepeHupoBaHHbIii 324ET Cnucok BONpocos;




TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUHN

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €r0 N3JIaracT;

— OmMpasch Ha 3HAHWS OCHOBHOW W JONOJHHUTEIBHOM IJHTEpaTyphI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKOM
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBIN MaTepua, TPaMOTHO H
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Marepua,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIONyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BIIAJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MTOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH 1npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

10.3. Tunossle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

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

Ko
No /it [Tepeuens BompocoB (3a1ay) 1st SK3aMeHa A
WHINKATOpa
1 UYro n3yyaer KuHeMaTHka’? OIIK-3.3.1
2 Uto Takoe MarepualibHas TOYKA? OIIK-3.3.1




3 Teno nBUXkeETCs U3 COCTOSIHUS MTOKOS C TAHTeHIMalbHbIM yckopenueM | OIIK-3.V.1
a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeNa d.
4 Yrto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-3.3.1
5 [Ipoananu3upyiTe OTIHYUS CIEIYIOMNUX GU3MUECKUX MOJICIICH: OIIK-3.V.1
abcomoTHO TBEpHOe Teno (ATT) u marepuanbhas Touka. [Ipuseaure
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MaTtepuaiabHoi Touku U ATT.
6 HaiiguTe cBsI3p MEXly TMHEHHON U YIIIOBOI CKOPOCTHIO OIIK-3.V.1
MaTepUAIbHON TOYKH.
7 IIpoananusupyire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110 OIIK-3.V.1
M3BECTHOMY 3aKOHY NBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh
MIPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00CHyiTe MpUMEHEHUE
3aKOHOB, UCIIOJBb3YEMBIX JIJISl PELICHMS 3a1a4u.
8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-3.3.1
9 Kak, cormacHo Bropomy 3akoHy HproToHa, 3aBucuT yckopenue tena ot | OINIK-3.3.1
€ro maccsl?
10 KameHnb Jie:xuT Ha AHE COCya, MOTHOCThIO MOrpykEHHBIN B Boay. Kak | OIIK-3.B.1
W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh
KepOCHH (KepOCHH HE cMeluBaeTcs ¢ Bogoi)? O6ocHy#HTe CBOMA
OTBeET.
11 [IpuBeaute npumep, WIIOCTPUPYIOINN AEMCTBUE TPETHETO 3aKOHA OIIK-3.V.1
Hprorona.
12 HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GpopMmy OIIK-3.3.1
TPACKTOPHUH IJIAHET.
13 O1ieHUTE 3aBUCUMOCTD CHJIBI BCEMUPHOTO TATOTEHHUS OT MAaCChI OIIK-3.B.1
B3aUMOJICCTBYIOIINX TEJ M PacCTOSHUS MEX Ty HUMU. OOOCHYHTE,
KaK U3MEHHUTCS CHUJIa B3AUMHOTO TSATOTEHUS JBYX TEJl, €CIIU Maccy
OJIHOTO M3 TeJl yBEJIMYHTh B/IBOE, a PACCTOSHUE MEKIY TEIaMH —
YMEHBILIUTH B JBa pasa.
14 Kakas ¢u3nyeckast BeMunHa Ha3bIBACTCS UMITYJIBCOM Tena? OIIK-3.3.1
15 ChopmynupyiiTe, Ipu KaKUX YCIOBUSX BBITTOJHIETCS 3aKOH OIIK-3.3.1
COXpaHEHMsI UMITYJIbCA.
16 Kakast ¢pusznyeckast BenuurnHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-3.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOTO 3aKOHA IMHAMUKH Jy1s moctynarensHoro | OINK-3.V.1
Y BpaLLATENIbHOTO ABMKEHUsA. Haliniure B3aMMOCBA3H MEXAY 3TUMU
3aKOHAMHU.
18 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-3.3.1
19 Kakas ¢usnyeckast BenuunHa Ha3bIBaeTCs paboToi? OIIK-3.3.1
20 YT0 Takoe MOIIHOCTE? OIIK-3.3.1
21 Kaxkoii kopabJib ABMKETCS MEIJICHHEE — HArPY)KCHHBIN HITH OIIK-3.B.1
HEHArpyKEHHbIN — MMPU OJJMHAKOBOW MOILHOCTH JIBUTAaTENs?
OO0ocHyliTe CBOW OTBET.
22 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 OIIK-3.V.1
OKPYKHOCTHU HE NMPOU3BOJUT PaOOTHI.
23 HUccnenyiite paboty cuibl, ecinu Tesno Maccoit m = 1 xr nox aerictuem | OIIK-3.VY.1

HEKOTOPOM CHIIBI U3MEHHUIIO CBOKO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
O6ocHyiTe IPUMEHCHHE 3aKOHOB, UCIIOIb3YEMBIX JUIS PEIICHHUS




3aJauM.

24

B 4yem cocTouT paznuuue Mexay KOHCEPBAaTUBHBIMU U
HEKOHCEpPBATUBHBIMU CHJIAMU?

OIIK-3.V.1

25

Urto Takoe noreHuuanbHas 3uepruga? OT 4ero oHa 3aBUCUT?

OIIK-3.3.1

26

ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUIECKOU YHEPTUH.
[IpuBeauTe nmpuMep BBIMIOJIHEHUS 3aKOHA COXPAHEHHS SHEPTUU.

OIIK-3.3.1

27

Jan ToHKUH cTepykeHb Maccor m = 120 T u gmunoi / = 50 cM,
CIIOCOOHBIN BPAIIATHCSl OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT HHEPIIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

OIIK-3.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 OCH BPAILIEHUS C CEPEIUHBI CTEPKHS Ha
OJIMH U3 €ro KOHIIOB.

OIIK-3.V.1

29

Yemy paBeH MOMEHT UMITYJIbca a0COIOTHO TBEPAOTO Teja?

OIIK-3.3.1

30

Kak Bbruncisiercss KHHeTHYeCcKast SHEPTUsl BpalleHUs a0COIIOTHO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUYECKOM SHEPTHH
HOCTYNATEIBHOTO JBYKEHUS.

OIIK-3.V.1

31

CdopmynupyiiTe 1Ba ocTylNaTta TEOPUH OTHOCUTEITHHOCTH
DiHIITEHA.

OIIK-3.3.1

32

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)
Kiaccuueckas popmyna s KWHETHIecKoi sueprun E = mv?/2? Eciu
HET, TO KaK PaCCYUTHIBACTCS KMHETUYECKasi JHEPIHsl TeJla COrJIacHO
CTO?

OIIK-3.V.1

33

Omnpeznenurte, Kak U3MEHHUTCS IEPUOJT KOJeOaHU IPYKMHHOTO
MasiTHUKa MIPU YBEJIMYEHUH €r0 MacChl B 2 pasa, a )KeCTKOCTH
MPY>KUHBI — B 8 pa3.

OIIK-3.V.1

34

CnenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJeT N3MEHATHCS X0
MAasiTHUKOBBIX YaCOB IIPHU HACTYIUICHUH JIETHUX XKapKUX JTHEH 1Mo
CPAaBHEHHUIO C XOJIOJHBIMHM 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJIECHBI
B HEYTEIUICHHOM IIOMEILEHUH (CTEPKEHb MAasTHUKA METAJIIMYECKUN)?
ApryMEeHTHUPYHTE CBOU OTBET.

OIIK-3.B.1

35

Kak cBs3ana sHeprus rapMOHMUYECKUX KOJIEOaHUN C X aMIUIUTYI0U?

OIIK-3.V.1

36

Yr0 HaA3BIBAETCS BOJIHOM?

OIIK-3.3.1

37

OObsiCHUTE PA3NUYUE MEXKTY MTPOJOIBLHBIMU U MOTIEPEYHBIMU
MEXaHUYECKUMH BOJTHAMHU.

OIIK-3.V.1

38

3anummuTe ypaBHEHHE OEryIeil BOJHEI.

OIIK-3.3.1

39

Uemy paBHA cpeHssl 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-3.3.1

40

Hcrounuk 3ByKa v MPUEMHUK JABMXKYTCS IPYT OTHOCHTEIBHO JPyTa CO
CKOPOCTSIMH Vyem U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie
pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeInTe
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
W cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyen = 40
M/c, v,y = 60 M/c.

OIIK-3.V.1

41

Chopmynupyiite npuraImn [ oirerca.

OIIK-3.3.1

42

UYro Ha3wiBaeTcs nHTEpQEepeHImeit BoH?

OIIK-3.3.1

43

Urto Ha3piBaeTcs cTosiueld BoaHOoM? [IpuBeaute npumMep crosiueit
BOJIHBI.

OIIK-3.V.1




44 Uto n3y4aeT neKTpocTaTuKa’? OIIK-3.3.1
45 JaiiTe onpenenaeHne TOUEYHOTO 3apsija. OIIK-3.3.1
46 Kak u3mMeHuTcs cuiia B3aMMOICHCTBHS ABYX JIEKTPOHOB, €CIIH OIIK-3.V.1
paccTosiHie MeXAy HUMH yBeTUUuTh B 3 pa3za? OOocHyiite Bar
OTBET.
47 [Ipoananuzupyiite, KaKyro paboTy COBEpIIAET IEKTPOCTATUIECKOE OIIK-3.V.1
10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TOJIHOM 000pOTE AIIEKTPOHA
BOKPYT HETO.
48 Kax B3anMHO OpHEHTHpPOBaHbBI CUJIOBBIE JIMHUM U SKBUNIOTEHIMaNbHble | OIIK-3.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBaeTCS AIEKTPUUECKUM AUIIOIEM? OIIK-4.3.1
50 Kaxkue BemecTBa Ha3bIBAIOT AUAICKTPUKAMU? OIIK-3.3.1
51 OOBscHUTE pa3nuUre MEXIY HOJSIPHBIMU M HENOJSPHBIMU OIIK-3.V.1
JTUBJICKTPUKAMU.
52 Onenure, KaKOH €MKOCTBIO OyyT 00Ja1aTh METAIITMUYECKUE OIIK-3.B.1
IIACTHHBI IIOMAABI0 0.2 M, KOTOPBIE pa3ie/IeHbl c10eM napaduHa (g
=2.5) Tonmuuoi 0.5 cm?
53 Cnemnaiite BbIBOJ, KAK U3MEHUTCS JIEKTPOEMKOCTD IIJIOCKOTO OIIK-3.B.1
KOHJIEHCATOpa C KBaPAaTHBIMU IIJIACTUHAMH, €CJIN U3 3TUX IIACTUH
BBIpE3aTh KPYTHU C JUAMETPOM, PABHBIM CTOPOHE KBaJpaTa.
54 OuenuTte cuTyanuo: Ba KOHAEHcaTopa oAMHaKkoBoi emkocT 200 OIIK-3.B.1
MKD coemHeHbI MapajuieabHo. Kak M3MEHHUTCS MX 0011asi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE0BATEIbHOE?
55 [Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaAXOIUTHCS Ha OIIK-4.V.1
00KJIa/IKax KOHJICHCATOpa, YTOOBI P Pa3HOCTH MOTEHIIUAIOB MEXTY
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
56 JlaiiTe onpeneneHne 3JIEKTPUYECKOT0 TOKA. OIlK-4.3.1
57 Chopmynupyiite 3akoH Oma J1s y9acTKa IeMH. OIIK-4.3.1
58 Kax n3aMeHuTCs cConpoTuBiIeHe NPoBOJa, €ciau ero JuHa ysenuuurcs | OIIK-4.VY.1
B 4 paza, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET.
59 Paccunraiite MOIIHOCTD, BbIAEIsAEMYIO Ha conpoTuBieHud 3 kKOm npu | OIIK-4.V.1
MPOTEKAHUU Yepe3 HETro Toka cuiiot 60 MA?
Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Ne n/mt [Tepedens BonpocoB (3agay) st 3auera / nud . 3ayera Kon
MHIUKATOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-3.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-3.3.1
3 Kakum 06pa3om ompezenseTcst HampaplieHHe cuiibl Ammepa? OIlIK-4.3.1
4 Paccunraiite, 4eMy paBHa BEJIMYMHA MarHUTHOTO I10JIs B LICHTPE OIlK-4.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHUTHYIO0 MHIYKLHIO HA OCH JUIMHHOI'O COJICHOMUA, OIlK-4.V.1

coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
CEpJEYHHUK C MpoHHULIaeMocThio L = 100, eciiu o HEMy TPOXOIUT TOK
cuioi 2 A.




PaccuuTaiite mI0THOCTh HAMOTKH TOPOH1a, HEOOXOAUMYIO, YTOOBI
IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €T0 OCU
umeno Benuuuny 1 mTo.

OIIK-4.V.1

OneHuTe CUTYyaluio: B MAarHUTHOE T0JIE C OJMHAKOBBIMU CKOPOCTSIMU
BJICTAIOT IIPOTOH U IEKTPOH. ByyT 11 OTIIMYATECSA UX TPACKTOPUH, U
€CJIM J1a, TO KaKKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

OIIK-3.B.1

Onpenenure, Kako# 3apsij] HECET dJIEMEHTapHAsl YacTHUIA, €CJIA OHa,
JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHIYKIHEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.

OIIK-3.V.1

B dem cocTouT siBNIeHHE 3JIEKTPOMAarHUTHOW UHAYKIIUN?

OIIK-4.3.1

[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbLIE, KOTOPOE
BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIblo PaguycoM
10 cm HaxoxuTCsl B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBet
3anumuTe B MB.

OIlK-4.V.1

11

JlaiiTe onpeneneHns: AMaMarHeTHKaM U TapaMarHeTUKaM.

OIIK-4.3.1

12

Kaxkue BemecTBa Ha3bpIBaloTCs peppoMarHeTHKamMu?

OIIK-4.3.1

13

UTto Ha3bIBaIOT KO3PLUUTUBHON CHUIION?

OIIK-4.3.1

14

Onpenenure, Kakas SHEPTHsI 3aKJIIOYCHA B KATYIIKE HHAYKTHBHOCTHIO
100 MI's ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

OIIK-4.Y.1

15

UTo Ha3bIBAECTCS AJIEKTPOMATHUTHON BOITHOM?

OIIK-3.3.1

16

Kak B3auMHO OpHEHTUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
HANPSKEHHOCTH AJIEKTPUYECKOTO OIS, MArHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?

OIIK-3.3.1

17

ChopmynupyiTe 3aKOH OTpaKeHHS CBETA.

OIIK-3.3.1

18

[Ipoananu3upyiiTe, rie CBET ABMXKETCS ObIcTpee — B anMmase (n = 2.42)
niu B Boze (n = 1.33). Bo ckonbko pa3 paznudaroTcs CKOPOCTH CBETA B
JaHHBIX cpeaax”?

OIIK-3.V.1

19

OueHuTe CUTYyalMIo: JIyd CBETa Ma/laeT Ha TpaHUIly paszena IByX
BenlecTs oA yriaom 30°. TTokasaTens npeaoMIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXXHO 111, 4TOOBI OTpa)KEHHBIN U TPETOMJICHHBIN JTy4d
ObLIM epIeHAUKYISIpHBI IpyT npyry? Ecnu na, onpenenure
[I0Ka3aTeNb PEJIOMIIEHHS BTOPOI Cpefbl.

OIIK-3.B.1

20

UYro Ha3zwBatoT uHTEpEpeHIuei ceera?

OIIK-3.3.1

21

Onummre, B 4eM pa3Inuue MEXY FEOMETPUUECKON U ONTUYECKON
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

OIIK-3.V.1

22

[Ipemnoxure TeopeTnueckoe 000CHOBAaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3lIUTOe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIbHBIE ITy3BIPHU U T.I1.).

OIIK-3.B.1

23

Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseanre npumepsl
HAOIIOICHUST TUCTICPCHH.

OIIK-3.3.1

24

[Tpoananu3upyiTe, Kakoil HAMOOJBIINI MOPSAIOK CIIEKTPA MOKHO
Ha0JIr0/1aTh Ha JU(PPAKIMOHHON pemeTke, eciu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00TyJaroT CBETOM C JITTHHOM BOJIHBI S00
HM?

OIIK-3.V.1

25

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTU?

OIIK-3.3.1




26

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHajJM3aTopa. Bo ckoabko pa3 YMCHbLIIUTCA MHTCHCUBHOCTL CBCTA B
YKa3aHHOM ciry4ae?

OIIK-3.V.1

27

Urto Takoe aOCOMIOTHO YEpHOE TEN0?

OIIK-3.3.1

28

Bo ckonbko pa3 ©3MEHUTCS MOTOK SHEPTUN OT HUTU HaKaJIMBaHUS
JIaMIIbI, €CITU YABOUTH ee Temreparypy? OOOCHYiTe Ball OTBET,
onupasch Ha 3akoH Ctedana-bonbiimMana.

OIIK-3.V.1

29

Pacrionoxxure ciaemyromue CreKTpalbHbIE KJIACCHI 3BE3/1 B MOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osbie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS a0COTIOTHO YEPHOTO TeJa.
OO0BsICHUTE TTOJTYYCHHYIO 3aKOHOMEPHOCTh M3MECHEHHMSI 1BETA.

OIIK-3.V.1

30

Yro HaswiBaeTcst BHENTHUM (HoTOdPdekToM?

OIIK-4.3.1

31

MoKeT 11 BUIUMOE H3JIy4eHHE BbI3BaTh (POTOA(PGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 sB? O0ocHyiiTe cBoi
OTBET.

OIIK-3.B.1

32

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTY4CHHUS.

OIIK-3.3.1

33

OO0BsicHuTe, KaK 2Heprus (JOTOHA CBSI3aHA C TTMHOW CBETOBOM BOJIHBI.
OOGocHyiiTe Ball OTBET.

OIIK-3.3.1

34

®oToH ¢ HHON BOJIHBI A = 97,04 iM paccesics Ha HENOIBIKHOM
anekTpoHe mox yriaom 6 = 90°. IIpeanoxure ciocod onpeneaeHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM PAaCCCAHUH. Paccunraiite ero BCJIMYMHY B YKa3aHHOM
ciaydae. KoMnToHOBCKast JJiMHA BOJIHBI paBHa 2,426 1iM.

OIIK-3.B.1

35

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

OIIK-3.3.1

36

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

OIIK-3.V.1

37

B uem coctout runotesa ae bpoiinsa?

OIIK-3.3.1

38

OObsicHUTE, IPU KaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISAIOT
BOJIHOBBIE cBOMcCTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-3.3.1

39

Byner nu nposiBIATE BOJTHOBBIE CBOWCTBA (hyTOONBHBIN MY MTPH
MOMNaJlaHuK B BOPOTa MUPUHOMN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-3.V.1

40

KaxoB ¢hu3uvecknii CMBICIT BOJTHOBOUM (yHKIIUN?

OIIK-3.3.1

41

B gueMm oTimmume CTAllUOHAPHOT'O U HCCTALITMOHAPHOI'O YPAaBHCHUA
[Ipénunarepa?

OIIK-3.3.1

42

OrneHute 1Mo MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOT'O
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl pPa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-3.B.1

43

MukpouacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOU
1 C 6CCKOHG‘-IHBIMI/I CT€HKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
ymciioMm n = [. [lokaxuTte, Kak OrpeneanuTb KOOPAUHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPY)KUTh MHUKPOUYACTHUILY MAaKCUMAJIbHA.

OIIK-3.B.1




HaiinuTe nx B yka3aHHOM Clly4ae.

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

OIIK-3.V.1

45 Kakum 00pa3oM sHeprus «HyJIeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIISITOpPA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei ['elizendepra?

OIIK-3.V.1

46 [TocuuTaiite, CKOIBKO 3JIEKTPOHOB MOXKET HAXOJAUTHCS B OCHOBHOM
COCTOsIHUU B aTOMC.

OIIK-3.V.1

47 [TocuuTaiite, CKOIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJTHeHa BHEUTHSS 2p-0007109Ka. ATOM KaKoTro BEIIECTBA HMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-3.V.1

48 Kakum MokeT OBbITh CIIMH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
craructuko Gepmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

OIIK-3.3.1

49 OO0BsicHUTE, YeM OTINYACTCS XapaKTep 3aOJTHEHUS COCTOSTHUI
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-3.3.1

50 [IpennoxuTe TeOpeTHIECKOE 000CHOBAHUE, KaK M3MEHUTCSI
POBOJIUMOCTh KPEMHHEBOT'O 00paslia, €Ciii B HETO BHEJPUTh
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

OIIK-3.B.1

51 ComnocTaBbTe CBOMCTBA CHOHTAHHOTO W BBIHYKIEHHOTO U3JTyYCHHS.

OIIK-3.V.1

52 OnwumuTe NpUHIUI paboThI Ja3epa Mo TPEXYPOBHEBOH CXeMe.

OIIK-3.3.1

53 Jlazep paboTaeT o TpeXypOBHEBOH cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinus E; = -8 3B, sHeprus Bo30yXIeHHOTO COCTOSIHUS £ = -5
3B, sHeprus metactabuibHOTO cocTosiHUA E3= -5.2 3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyudeHue.

OIIK-3.V.1

54 UeMy paBHa MOJISIpHAS TEIJIOEMKOCTH TBEPJOTO TE€JIa, COTJIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

OIIK-3.3.1

55 OO0BsicHUTE, KaK KBAaHTOBAsI TEOPHS TEIJIOEMKOCTH TBEPIOTO Teja
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

OIIK-3.V.1

56 Kaxkas gactuna HazpiBaercs pononom? KakuM KBaHTOBBIM
pacnpeeIeHueM ONMUCHIBAIOTCS (DOHOHBI?

OIIK-3.3.1

[lepeueHp TeMm Uii KypCOBOTO TPOEKTUPOBAHHS/BBIONHEHUS KypCOBOM pabOTHI

Mpe/ICTaBJICHBI B TaOsmie 17.

Tabnuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM paboThI

Ne n/mn .
KYpPCOBOM pabOThI

[IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

BOHpOCBI AJid TIIPOBCACHUA HpOMC)KyTO‘IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabymie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt [IpuMepHBIil EpeueHsb BOIIPOCOB ISl TECTOB
WHJUKaTOpa
Cemectp 1
1 Kaxkas Oynmet TpaekTopus y YaCTHIIbI, IBIKYIICHCS paBHOMEPHO C OIIK-3.V.1

MOCTOAHHBIM IO BCJIMYHNHC YCKOPCHUCM.

1) [Ipsimast muHUS
2) Jluaus ¢ neperuooM




3) [TapabGona
4) OKpy>XHOCTh

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUYECKUX BEITUIHH UMEET
€MHUIlY U3MEPEHUs1, COBMAIAIONIYIO C €AUHUIICH U3MEPEHUs CUIIBI.

1) Wmmynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-3.3.1

Yro mpon3oinét mocie abCOMOTHO HEYIIPYTOro yaapa 4YacTHIl MacCaMu

m; = 4m; u ¢ kKuHeTndeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m; ABUTAJIACh BIPABO, & YACTHIIA C MACCOU M, - HABCTPEUY YaCTHIIE C
Maccou m;.

1) Yactuue! OyayT IBUTATHCS BIPABO

2) Enunas yactuna OyaeT ABUTaThCS BIEBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIIOJIOKHBIE CTOPOHBI

OIIK-3.B.1

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Yemy paBHa cyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIIUX MEXIY TeIaMu
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hymo

3) H3MmeHeHUuI0 UMITYIbCa CUCTEMBI
4) VYckopeHUIO IEHTPa MacC CUCTEMBbI

OIIK-3.V.1

YTo npou3oinaeT ¢ MOMEHTOM MHEPLMH CBUHIIOBOIO LIMJIMHAPA
OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 NT€OMETPUYECKON OCBIO
CUMMETpPHH, €CIH HUIMHAP CILIIOUIUTD B IUCK?

1) He usmenurcs

2) YBenuuutcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBAYKCHHUS.

1) M=J*o

2) e=M/]

3) M=L*»’

4) L =r*p*sina

OIIK-3.3.1

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOT0 00py4ya Maccoil m u
paauyca r

1) J=m*"/12
2)J = m*’/2
3)J = m*?/3
4)J = m**

OIIK-3.3.1

Bri6epute ¢pa3zy, COOTBETCTBYIONIYIO TTEpBOMY 3akoH HproToHa:

OIIK-3.3.1




«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) daxT cymecTBOBaHUS HEMHEPIMATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumnes

Paccuuraiite BenMunHy MOAYJsl MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

) 12 mi?
2) 3wk’
3) 7w/’
4) 9w/’

OIIK-3.V.1

10

Bribepure Gpopmyity, onpeaensionyo BeJIMUuny (Ha3oBoii ckopocTu
BOJTHBI

1) v=o0%
2) v=k*v
3) v=k*A
4) v=0/k

OIIK-3.3.1

11

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (1o Toukam 1,2,3 u 1)

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALEHUI0 KUHETUYECKOW YHEPTUU
3) Pasna nymo

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-3.3.1

12

Kaxkasg u3 NEPCUUCIICHHBIX (I)I/I3I/I‘-I€CKI/IX BCJIIMYMH UMCCT pasMCPHOCTb
(xr-M)/c*?

1) MowmeHT cuibl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

OIIK-3.3.1

13

Korna TanrennuanbHOE YCKOPEHHE PaBHO HYIIIO, @ HOpMalIbHOE
YCKOpEHHUE OCTOSTHHO, TO TaKOE IBU’KEHUE HA3bIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-3.3.1

14

BriOepure npaBmiibHbIH 0TBET. Kak M3MeHAETCS MOYNIb CKOPOCTH TPH
HpHMOHHHefIHOM JABMOKCHUH, €CJIN 3aBUCUMOCTDb HpOﬁHeHHOFO TCJIOM
MyTH OT BPEMEHHU 3a/laHa ypaBHEHUEM: S =4 + 152+ £7?

1) YOsiBacT
2) IlpoxomauT yepe3 MUHIMYM
3) Bospacraer

OIIK-3.V.1




4) Ocraércs MOCTOSTHHBIM

15

Kak BpIuncCIIsIETCS MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

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

OIIK-3.3.1

16

Kaxk cooTHOCATCS MOMEHTBI MHEPLIMH AUCKA J;
Y UUIMHAPA Jy;, KOTOpBIE UMEIOT PABHBIE MACCHI U PAINYChI?

1) Ji=Ju
2) 1>,
3) J.> 2%,
4y I,> 12

OIIK-3.V.1

17

Haiinute oTHOMIEHNE TpoU3BeIeHHBIX padoT (A1/A;), eciu aBa AKMCKa C
paBHBIMH MaccaMmu U paauycamu Ry u Ry (R; = 2R;) packpyuuBaior u3
COCTOSIHUS TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIIK-3.V.1

18

Kakoii yuéHslii co3zfan crenuanbHyo Teoputo oTHocuTensHocT (CTO)?

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

OIIK-3.3.1

19

Bribepure ypaBHeHUE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOTEOaHMs.

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-3.3.1

20

[Ipoananu3upyiiTe, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThesi pe30HaHC (M) —
COOCTBEHHAs YacTOTa, () — YACTOTA BBIHYKJIAIOIIEH CHIIBI)?

1) ®>>w
2) ®>wmg
3) o=
4) o <<wp

OIIK-3.3.1

21

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

1) Monspuasa macca
2) Cxkopoctb

3) Macca

4) MoMeHT uHepuuu

OIIK-3.3.1




22

BriGepuTe, B Kakoi cucTeMe Tl MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
MTOCTOSIHHBIM.

1) 3amkHyTOM

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyToit

OIIK-3.3.1

23

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHbIX CHII PaBHA HYIIIO MIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TEINA.

1) Bsizkoro Tpenus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cwibl TpEHHS CKOJIBKCHHS

OIIK-3.3.1

24

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJl MOBEPXHOCThIO 3eMJIH, paBHOU panunycy 3emiun? Bennuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOM 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-3.V.1

25

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJT KoneOaHuit
MaTeMaTU4YeCKOro MasiTHUKA, €CJIH JJIMHY €T0 M0/IBeca YBEJIUYUTh B 9
pa3, a Maccy rpysa — yBeJIM4uTh B 4 pasa.

1) VYBenuuurtcs B 3 paza
2) VYBenuuutcd B 4 paza
3) VYmeHbluTcA B 2 pasza
4) VYwMenbmutcs B 4 paza

OIIK-3.V.1

26

O1eHuTe 3JIEKTPOEMKOCTb IUIOCKOTO BO3/YIITHOTO KOHACHCATOPA, €CITU
paccTosiHue MEXAy ero oOKJIaJAKaMH yBEIHUUTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaMHy 3aJIMTh AUCTHIUTMPOBAHHON BOOM (€ = 81).

1) VYmenbuures B 4 pa3
2) VYBenuuurcs B 4 pasza
3) VYBenuuurcsa B 9 pas

4) VYBenuuutcs B 12 pa3

OIIK-3.B.1

27

HazoBuTe BemiecTBa, KOTOPBIE PU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MIPOBOJSAT JEKTPUUECKUN TOK.

1) IlpoBonHuKH

2) IlomynmpoBogHUKHU
3) Ilnatmna

4) JIudIeKTpUKHU

OIIK-4.3.1

28

Kak HampaBneHbl CUIIOBBIC TUHUU HATIPSKECHHOCTH
ANEKTPOCTATUYECKOTO MOJISI, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATEITLHBIM
3apsaom?

OIIK-3.3.1




1) 3akpyuuBaroTCs BOKpYT 3apsiaa

2) Kzapany

3) 3akpyuuBaroTCsa BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3aKkpy4MBarOTCS BOKPYT 3apsija MPOTUB YaCOBOW CTPEIKU

29

MoskeT 1 yacTuIla UMETh 3apsJl, BeIUYrHa KOToporo B 1.5 pasza
OoJblIIe 3IIeMEHTapHOro 3apsiia’?

1) Moxer

2) Her, HE MOXET

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJ0KUTEIbHBIN

OIIK-3.3.1

30

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MOJIs?

1) IloreHunuanbHOM 3HEPIU €AMHUYHOTO MOJIO0KUTEIBHOTO 3apsiia WIH
OTHOIICHHUIO TIOTCHIIMAJILHOW SHEPTUH K 3apsiny

2) PaGore cui nosns 1o NepeMEIeHNI0 €IMHIYHOTO OJ0XKHUTEIBHOIO
3apsijia U3 JaHHOW TOYKH T0JIs1 B 0ECKOHEUYHOCTh

3) Cune, aeiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B ITaHHYIO TOUKY IOJIS

4) Kunerundeckoil sHEpruM NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/a B
JTAHHOM TOYKE ITOJIA

OIIK-4.3.1

31

Hanummre popmyny 3akona Oma B mud depennmansHoit popme.

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

OIIK-4.3.1

32

Haitnure npaBriibHOE Ha3BaHUE NJ11 BEKTOPHOM CHIIOBOM
XapPaKTEPUCTUKU IEKTPOCTATUUECKOTO TOJIS.

1) Ilorenmuman

2) HampsbkeHHOCTB
3) Hunyknus

4) 3apsn

OIIK-3.3.1

33

Onenure, Kak U3MEHUTCSI CHUJIA DJIEKTPOCTATHUECKOIO B3aUMOJAEHCTBUS
JBYX TOYEYHBIX 3apsJ10B, €CIIM OJAMH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMU YMEHBIIUTH B 2 pasa.

1) VYmenbuures B 8 pa3
2) VYwmenblinTcs B 2 pasza
3) Ywmenbuutcs B 16 pa3
4) He uzmenurcs

OIIK-3.B.1

34

Onenure, Kak 3aBUCUT JIEKTPUUECKAsl IPOBOJUMOCTD MTPOBOJHHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPaTy

4) He 3aBucur

OIlK-4.V.1




35

VYkaxure GU3NUECKYIO BETUUNHY, KOTOpasi UMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBoaumocTb
3) 24C

4) ConpoTHBieHNE

OIIK-4.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANIPSHKEHHOCTH T10JISL, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercsi B Hylb U
HaNpPsHKEHHOCTD TO0JIs1 HalPpaBJIeHa MPOTUBOMOJIOKHO MO0,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'ucrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarsuToaBMWXKyIIeH CUITON

OIIK-4.3.1

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-3.V.1

38

B kakux CAMHUIAX U3MCPIACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-4.3.1

39

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

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

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2) 107" -10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-4.3.1

40

Onenure, Kak COOTHOCSITCS YIJIbI TaJICHUS 0L U OTpa)keHusl ¢ cpeta?

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-3.3.1

41

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

OIIK-3.V.1




1) 1/32

2) 1/4
3) 4
4) 1/16
42 | YkaxuTe gBICHHE, KOTOpOEe UMEHYeTCsI nHTep(hepeHueii BoiH? OIIK-3.3.1
1) Orubanue BOJTHAMH MPEHSATCTBHMA
2) HanoxxeHue Apyr HA Apyra BOJH, HAYIIUX OT KOTEPEHTHBIX
HUCTOYHUKOB
3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacnpocTpaHeHHs IpU NEPexo/ie U3 OTHOU Cpesibl B IPYTyIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI
43 | IIpoananu3upyiTe, KaKMM JOHKEH OBITh yroJ majieHus ceetooro ayda, | OIIK-3.V.1
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT C MajgaromumM yroi 40°.
1) 25°
2) 55°
3) 20°
4) 45°
44 | OueHuTe ONTUYECKYIO JUIMHY IYTU L U3 OHOM TOYKH B IPYTYI0, €CIIH OIIK-3.B.1
paccTosiHue MeXAy ABYMs TOUKaMU IIPO3PAYHON AUDIIEKTPUIECKOU
cpenbl S = 4 M. [lokazarens npenomiieHus cpeasl n = 1.5. OnTuyeckas
JUIMHA ITyTU L U3 OIHOM TOYKH B APYT'YO COCTABUT. ..
1) 5m
2) 6m
3) Twm
4) 11m
45 JI71st 0OBSICHEHUSI KAKOT'O SIBJICHUSI MOYKET OBITh MCIIOIh30BaH MPUHITUTI OIIK-3.3.1
I'toiirenca-®penens?
1) KorepeHTHOCTH
2) Hudpakums
3) Tonspuzarus
4) KoprnyckyaspHO-BOJIHOBOH yalu3M
46 | [Ipoananusupyiite, yeMy paBeH NEPUOJ PEIIETKH, KOT1a OIIK-3.V.1
mudpakuuoHHas pemerka coaepxut 200 mTpUxoB HA MUIUTUMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MxMm
47 | Ilpoananu3upyiTe HHTEHCUBHOCTD CBETA MPU MHTEPHEPEHITNN OIIK-3.VY.1

OJTMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHHKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4*]
2) 3*]




3 1
4) 0

48 | Yro U3 mepeyncIeHHOTO SBJISETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHMA OIIK-3.3.1
MarHuTHOTO NOJIs?
1) CunoBble TMHUM MarHUTHOTO T10JISI BCET/A 3aMKHYThIE
2) MarHuTHbIe CHJIOBBIC JTMHUY HAUMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJIEKTPUYECKUX 3apsaaax
3) MarHuTHbI€ CUIOBbIE JIMHUN HAUYMHAIOTCA U 3aKaHYUBAIOTCS Ha
MarHuTHBIX 3apsiax
4) MarauTHble CUJIOBbIC TMHUM HAUMHAIOTCS U 3aKaHYMBAIOTCS HA
UIEKTPUUECKUX 3apsiiax
49 | Cuenaiite BBIBOJ, KaKOIl reOMETPUUECKOM (PUTypOoii MOMKHO OIUCaTh OIIK-3.B.1
TPAEKTOPUIO ABMKEHUSI 3apsSHDKEHHON 4aCTHIb, IBUTAOLIEHCS O
HeKOoTOpbIM yriaoM (0° < a < 90°) Kk TMHUSAM MarHUTHON MHIYKIUH.
1) OxpyxHOCTBH
2) IlapaGona
3) T'unepbona
4) Cnupanb
50 | Ouenwure creneHs nouspusanuu P csera, eciau cBet npeacrasiser coboit | OIIK-3.B.1
CMECh €CTECTBEHHOI'O CBETA C IJIOCKOMOJISIpU30BaHHbIM. IHTEeHCUBHOCTD
MOJIIPU30BAHHOTO CBETA B JIy4€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeTa.
1) 25%
2) 35%
3) 50%
4) 75%
51 | PaccumTaiiTe mokasaTesb IpeJOMIIEHUS BEIIECTBA, €ciii ckopocTh cBeta | OIIK-3.V.1
IIpY NIEPEXOE Jyya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 | Paccuuraiite yroa Mexmay ONTHYECKUMU OCSIMU TIOJISIpU3aTopa 1 OIIK-3.V.1
aHanmu3aTopa. IIpu NpoxXoXkAeHNN CKPEIIEHHBIX MOJIIpU3aTopa U
aHAJIM3aTOPAa HHTEHCUBHOCTh CBETA YMEHBIIMIIACH B 4 pa3a.
1) 60°
2) 45°
3) 30°
4) 90°
53 | Ilpoananu3upyiite, Kak U3MEHUTCS BEIMYMHA MarHUTHOM uHAyKuuu Ha | OIIK-4.V.1

OCH JUIMHHOTO COJIEHOUJA, €CIIM TOK B HEM YBEIUYUTH B 4 paza, a
IUIOTHOCTh HAMOTKH BUTKOB YMEHBIINUTH B 2 pa3a?




1) VYBennuurcs B 2 pasza
2) VYBenuuurtcs B 9 pas
3) VYwmenbuutcs B 9 pa3
4) VYwmenbmutcs B 3 paza

54 | Ykaxwure, Kakoe TeJo ABISAETCS aOCOMOTHO YEPHBIM TEJIOM. OIIK-3.3.1
1) Ilormomiaer Bce majaaoliee Ha HETO U3TyUYEHUE
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue
3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE
4) Wzny4aeT B BUAMMOM JHAa30HE
55 | Y xakoro u3 Ten oTpakaTenabHasi ClIOCOOHOCTh OJU3KA K HYIIO? OIIK-3.3.1
1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro
4) YepHoro
56 | Ouenure, BO CKOJBKO pa3 yBEIMYMIACh SHEPIeTUUECKasi CBETUMOCTh OIIK-3.B.1
a0COI0THO YepHOTo Tena npu ero HarpeBanuu ¢ T;= 1000 K mo T, =
3000 K.
1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
57 | Boibepure, kakas Gpopmynna HarnOoiee TOUHO OomUChIBaeT criekTpansHyo | OIIK-3.3.1
IUIOTHOCTD SHEPTETUYECKON CBETUMOCTH aOCOJIFOTHO YEPHOTO Tea.
1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHniTeiiHa
3) ®opmyna Ilnanka
4) ®opmyna Panes-JlxuHca
58 | Kakoe uznydeHue siBIsIeTCS] pABHOBECHBIM? OIIK-3.3.1
1) Ansda-, 6eTa-, raMMa-u3ITydeHUS
2) TennoBoe U3nyueHUe
3) JlazepHoe n3aydeHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE
59 | Ykaxure 3aK0H, KOTOPBINA ONpPEEIIAeT 0J0KEHNE MaKCUMyMa OIIK-3.3.1
M3ITy4aTENbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJTIOTHOM TeMItepaType.
1) 3akon Credana-bonpiivana
2) IlepBeriii 3akoH BrHa
3) 3akon Kupxroda
4) 3akon Maitoca
60 | Ykaxute GpopMyIty, ONpeIesIoNnIy0 SHEPTHIO CBETOBOTO KBAHTA! OIIK-3.3.1

1) E=(m*c)2
2) E=h*c
3) E=h*A




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

61

[Tpoananu3upyiite, Kak U3MEHSAETCS CHJIa TOKA HACBIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-3.V.1

62

[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN IHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAJAIOIIETO CBETa,
YBEJIMYUTH €r0 HHTEHCUBHOCTH B 2 pasa.

1) YMmenbmmutcs B 2 paza
2) YBenuuurtcs B 4 pasza
3) He usmenurcs

4) YBenuuuntcs B 2 pasza

OIIK-3.V.1

63

OrneHuTe BeMMYUHY KpacHOU rpaHuilsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJb(paMa TOMHHON 2 MM. KaTo mOKpEIT
cioeM okcuja 6apusi. Pabota BIX0/1a SJIEKTPOHOB € TOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosinHas [Tanka — h = 6.6%107* Jlx*c. 3apsin
snextpona — e = 1.6¥10™"° Ko,

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

OIIK-3.B.1

64

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUsS OT YaCTOTHI MaIaloIIero cBera?

1) IlpsMo mpOMOPIMOHATIEHO YaCTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-4.3.1

65

[Ipoananmsupyiite, Oynet i HabmoaaThCst GoTodIPEKT, ecrnu
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabota BbIXo/1a 371eKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®dotordhdext BO3MOKEH, €CITM KaTOI HarpeTh 10 TeMnepaTypsl 347
K

2) He 6yner

3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEILHO PUIIOXKHUTh K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
Menee 1 B

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

OIlK-4.V.1

66

Cnemnaiite BIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM TOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dhoToHOB paBHa 6.5 3B, a poTOKaTO M3rOTOBIICH U3 IUTHUS, paboTa
BBIXOJ]a KOTOPOTO cocTaBisieT 2.5 3B.

)4 B

OIIK-3.B.1




2)9B
3)6.5B
42.5B

67

OueHnure, BO CKOJIBKO pa3 AaBJICHHUE CBETA, MaIat0IIEr0
MEePIEeHIUKYISAPHO UICAITbHO 3epKaTbHON OBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIICHIUKYISPHO UJI€aTbHO YEPHOI
MTOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-3.B.1

68

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

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koaddunuenra orpakeHns mOBEpXHOCTH.

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

OIIK-3.V.1

69

[Mpoananu3upyiiTe, B KAaKuX 00JIACTSAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TeparepiioBblii 1Mamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydyeHue

OIIK-3.V.1

70

Kakum 00pa3om umIynsc OTOHA CBsI3aH C JJTMHON BOJHBI?

1) Mmnynsc npsMo NponopLuOHaIeH JIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbc 0OpaTHO MPONMOPIMOHANICH JUTUHE BOJIHBI

4) Mmmynasc npsMoO NPONOPLUOHAIEH KOPHIO KBAaJIPATHOMY OT JUIMHBI
BOJIHBI

OIIK-3.3.1

71

B kakoii 0651acTu ciekTpa 3JeKTPOMArHUTHOTO U3ITyYSHUS UMITYIIbC
(GoTOHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uznyueHue
2) TeparepLoBo€ U3J1y4eHHE
3) PertrenoBckoe n3mydeHuE
4) Papurousnydyenue

OIIK-3.3.1

72

[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) IHTeHCUBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MTOTOKA ()OTOHOB U
UX SHEPrun

2) CBeT MOXKET U3IIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
NOPLMSIMH — KBAHTAMHU

OIIK-3.V.1




3) KaxkmoMy 13 KBaHTOBBIX COCTOSIHHM, B KOTOPOM HaXOJUTCSl aTOMHAs
CUCTEMA, COOTBETCTBYET OIIPEAECICHHBIN YPOBEHb YHEPTUU

4) 1511 yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPAWHATLI U UMITYJILC

73

VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) VYT1BepxaeHue o CylleCTBOBAHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSHUI paBHA YHEPTUU
M3J1y4aeMOT0 UM MOIVIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKHUTEIBHO 3apsSyKEHHOTO S1pa U
OTPHULIATEIIBHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-3.3.1

74

BriGepure, kakoe U3 IPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUU: «ATOMBI MOTYT ...».

1) IornomaTh 1 U3Iy4aTh JIUIIb HEKOTOPBIM JUCKPETHBIN HaOOP
3HAYEHUW SHEPTrUH

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTHH

3) Usznyvats b0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTHUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3nyyaTs 1100YyI0 MOPIUIO YPHEPTUH, a TIOTJIONIATh JIMIITh HEKOTOPBIH

OIIK-3.3.1

75

VYkaxuTe, K KaKOMy AUana3zoHy U3Iy4eHHs] OTHOCSTCS MEPEXOIbl U3
cepuu bansmepa B atome Bogopoa?

1) TemnoBoe u3Ny4eHHE

2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma-uznyueHue

4) Buaumblii cBeT

OIIK-3.3.1

76

[Tpoananu3upyiite, Kak U3MEHUJIACh SHEPTHsI aTOMa BOJOPOJA IPH
M3TydeHHH UM GOTOHA C ITHHOM BOTHBI A = 4.86%107 M?

1) VYBenuuumnacs Ha 4.86 3B
2) VYwMenbmunach Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenunuuinach Ha 9.72 5B

OIIK-3.V.1

77

OneHure pa3HOCTb SHEPTUN OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 371eKTpOH B aTOME Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAaHHOM MEPEeX0/Ie MPOU3O0IILIO0 U3lydeHue GoToHa C
JUIMHOM BOJIHEI 650 HM.

1) 0,45B
2) 1,95B
3) 1,25B
4) 2,25B

OIIK-3.B.1

78

VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoimns.

1) JlrxoObie MUKPOYACTHUIIBI HAPSIAY C KOPIYCKYJISIPHBIMU 00J1aat0T

OIIK-3.3.1




BOJIHOBBIMH CBOWCTBaMU

2) AToM He MOXeET coJiepKaTh 0oJiee ABYX IEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTAllHOHAPHBIX COCTOSHUSAX, ONPEIEIIEeMbIX HAOOPOM
YEeThIPEX KBAHTOBBIX YK CEI

3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33/1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOYACTHULIBI

4) DHeprus UCIyCKaeTCs U TOTJIONMIAeTCs HEe HETIPEPHIBHO, a
OTJIeJIbHBIMU KBaHTaMU

79 | Beibepute yTBEpKACHIE, HAUOOJEE MPABUIHFHO COOTBETCTBYIOIIEE OIIK-3.3.1
rurorese ae bpoins:
1) MuKpOYacTUIIBI MOTYT MPOSBISATH BOTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4yacTULIBI CYIIECTBYET AHTUYACTHIIA
4) Snpo atoMa COCTOUT U3 KBAPKOB
80 Paccuunraiite nyuHy BoTHBI 1e bpoits nist sanektpoHa, asmxkymerocs co | OINK-3.V.1
CKOPOCTBIO 3.6 KM/c. Macca anekTpoHa m, = 9,1%107'kr, 3apsin
nexTpoHa qe=—1,6%10"" Ku.
1) 1.6 Mkm
2) 2.6 ™M
3) 201 am
4) 3.6 MKkM
81 | YkaxuTe KOJIMYECTBO 3HAYECHU, KOTOPBIE MOKET IPUHUMATH OIIK-3.3.1
MarHMTHOE KBAaHTOBOE YHCIIO M IPHU JAHHOM 3HaYeHUH OpOUTAIBHOTO
KBaHTOBOTO uncia [?
1)2/+1
2)3l+1
3Hi-1;
4)1
82 VYkaxure, 4TO ONpeeIIsIeT rl1aBHOE KBAHTOBOE YUCIIO n? OIIK-3.3.1
1) DHepreTnyeckue ypoBHH 3JIEKTPOHA B aTOME
2) BennunHy MOMEHTa UMIIyJIbCa 3JIEKTPOHA B aTOME
3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HAIIPABJICHUE
4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU
83 | Ykaxure, 4TO OIIPENEIsIET MAarHUTHOE KBAHTOBOE YUCJIO m? OIIK-3.3.1
1) OpOuTanbHBI MEXaHUYECKUIT MOMEHT 3JIEKTPOHA B aTOME
2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME
3) BennunHy MOMEHTa UMITYJIbCA JIEKTPOHA B 3aJJAHHOM HaIpaBICHUN
4) DHepreTuyecKre YpOBHH AJICKTPOHA B aTOME
84 | B uecth Koro Ha3BaH 3(dekT pacuienienus yposae snepruu aroma Bo | OINIK-3.3.1

BHCIITHEM JJICKTPUYCCKOM mone?

1) DitHmTeiHa u e Xaaca
2) llTapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma




85

Kax Ha3pIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCcToTaMH, MCHBIIIMMHU YaCTOTHI ITaJarouicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CToKCOBBIMU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-3.3.1

86

[TosichuTe pU3NYECKUii CMBICT BOJTHOBOM (hYHKITUH.

1) BonHoBas GpyHKIMS NPONOPIMOHATbHA SHEPTUU YaCTHUIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE

BBIP2YKEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBI.

3) BonHoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTUHE BOJHBI J1E
Bpoiins

4) BomHoBas (hyHKIIHMS IPEACTABIIECT COO0M KHHEMAaTUYECKUM 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.

OIIK-3.3.1

87

Bribepure BepHYI0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
[eiizenbepra:

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

OIIK-3.3.1

88

VYkaxxuTe, KaKue 4acTUIIbI SABISAIOTCA (hepMUOHAMHU:

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIHI.

2) DIeKTpUYeCKH HEHUTpaJbHBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MoayneabiM CIIMHOM.

4) DnexTpUuyeCcKU 3apsHKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-3.3.1

89

Kaxk nHa3biBaeTcst TBEpi0€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3aMnpeleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
JIBYDKCHMA?

1) IIpoBomHuk

2) JudnexTpuK

3) IlomympoBogHHMK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-4.3.1

90

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) ﬂ)I(*C
2) Hx/c
3) Jx/m
4) JIx/»B

OIIK-3.3.1

91

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEOIPENEIEHHOCTEN
I'eiizenOepra asist 3HEPrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW HEprueu?

OIIK-3.B.1




1) Oneprus npsiMo NponopLIUOHATIbHA BPEMEHU

2) Dueprus 00OpaTHO MPOMOPLHUOHATHLHA BPEMEHU

3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOUHOCTBIO

4) Yewm Oosblie HEONPEIEICHHOCTh YHEPTUH, TEM MEHBIIIE
HEOIPEEIEHHOCTh BpEMEHU

92 | Kak Ha3bIBaeTCsl COCTOSTHUE JIEKTPOHA B aTOME, COOTBETCTBYIOLIEE OIIK-3.3.1
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 dHEpPrun?

1) Bo30OyxaeHHOE coCTOsTHUE
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

93 | B uem 3akirodaercs TYHHEIbHBIN 3P heKT? OIIK-3.3.1

1) B BomHOBOM XapakTepe IBHKEHUSI MUKPOYACTHUIIBI B
MEePUOANYECKOM MOTEHIIAJIE

2) B xopnycKyJIsIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU
IIPOXOKIEHUH €TI0 Yepe3 y3KO€ OTBEPCTHE

3) B HaxoxJIeHuU 4acTUIIbl Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoxaeHUN MUKpPOYACTHUIIBI Yepe3 MOTeHINAIbHBIN Oapbep,
KoTaa SHCPIruAa 4aCTUlibl MCHBIIIC BBICOTHI 3TOI'O 6apbepa

94 Kakune moaBmxHbIe YaCTHUIBI WIIH KBa3UYacTULEI ABIgroTCd Hocureirsimu | OITK-4.3.1
3apsja B MOJTYIPOBOAHUKAX?

1) DnekTpoHbI

2) IIpotoHnbl

3) DneKTpOHBI U IBIPKU
4) Hownsr

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

Ta6mmia 19 — [lepedeHb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHWBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax ['YAII, pernmameHTHpyrOIIMX MOPSAJOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyOoOKoe W SICHOE W3JIOKEHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIMH B




pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIIMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LnaaupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEINISECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— [OJIydYEeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

11.2. Meronnveckue ykasaHus Ui OOYYalOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabot

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OOy4alOmMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTUYECKON YacTe M KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCs SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNseMOd y4eOHbIM IIJJaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIMX OCHOBHBIX 3a/1a4 00y4aroImerocs:

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

— 3aKpeIuvleHue, pa3BUTHE U JAETalN3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabli CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminie Dusnka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabdor. Ha
KaXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuorTeke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OopaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaXxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeIIbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl OJKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHWE PAOOTHI M TEOPETHUECKHE CBEACHHS W3




COOTBETCTBYIOLIIETO pa3zfena Kkypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BreimonHsaTe paboTy CTYIEHTY pa3pemaeTcsi, TUIIb MOCe JOIMYCKa, OMy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBAT;

— Kakas LeJb Iepe] HUM ITOCTaBJICHA;

— KakuMH MpuOOpaMu U Kak BeIyTCsl U3MEPEHUS;

— Kak cieayeT IpOBOJUTh SKCIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHalle.

B mpomecce BbImonHeHUs J1a0OpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHI. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYIE€HTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHULMAIbI MpernojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpuOOpa, pabouuii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIaIllloM MOXKHO
JUILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHHU U BO3MOXKHOCTb
JOMYCTUTHh OMIMOKY NMpHU nepenuchiBaHud. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle HMpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toil moanucu MpOTOKOJ CYUTAETCS HEACUCTBUTENIBbHBIM. [loanuch cTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJCHHBIE M3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHM, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oT4eTa MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIeAYIoMIei J1abopaToOpHOU pabOTHLI.

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT DODKEH COJIEPIKATh CIICIYIOIINE Pa3Ieiibl:
1. Lenb paboTHI.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPATOPHOM pabOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Omnucanue YCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT orpaHu4uThCs (PYHKIIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH YCTaHOBKH. He Hy)XHO NPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCIICPUMEHT M MEPEUUCITUTh U3MEPUTEIIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. Paboune popmyIbl.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
NIPOM3BOJISATCS BBIYMCIICHHUS McCenyeMbIX BenndruH. CieBa B GopMyse JODKHO CTOATh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCTHO. Bee IMPUBCACHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.



BriBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pasjielie IPUBOANUTH HE HYKHO.
@opmynbl Ui BBIUYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUI B ITOM pa3eiie TOXKE HE MPUBOISTCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.

B 3TOM pa3nene 0OT4yYeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJICTABIATh B BHIC HATVIAIHBIX Taomui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B OTOM pasllene.

5. Tlpumepsl BEIYHCICHHM.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoH (popmyie. DTOT pazaes HyKeH s TOro, 4TOObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrluunciieHHe TOrPEITHOCTEH.

B »TOM pazmene ordera MOMKHBI OBITH TPEICTABICHBI (POPMYJBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckass o0paboTKa pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
GopMyIbI, TIO KOTOPHIM BBIYHCISUIUCH CHUCTEMATHUYECKHE W CIIYYailHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN M0 KaXK10M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM OojblIe Bcero omuOOK. Teopus MOTrpentHoCcTe OOBIYHO OBbIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpine rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCA Ha OTACNBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U
IPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o00s3aTenbHO
BBITIOJHAIOTCS. HA MIUITUMETPOBOM Oymare. Ha kaxmol ocn HOIDKHO OBITH 0003HAYEHO, KakKas
BeJIMYMHA M B KaKuWX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJBKO Y3JIbI KOOPANHATHON CEeTKH. VI3MepeHHbIe Ha OIBITe 3HAYEHUS MOIHCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIOMast uX JUHUSA. OKOJIO OJHOW WM HECKOJBKUX TOUCK OTKJIAIBIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHui (moapodHee 00 3TOM mOWAeT
peyb HUXKE).

8. OxoHUaTeNIbHBIE PE3YIbTaThI, UX 00CYKICHUE, BHIBOIBL.

B sTomM paszgene ordeTa HYXKHO TMOJBECTH HTOT TPOACTaHHOW padoTel. Crnemyer
HaIlucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU IOTPCIIHOCTSAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MCp€HHOI>'I BCJIMYMHBI, TO HYKHO OGSB&TGJIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B paboTte 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPaBHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

B cIy4dac, Koraa MCEXKIAYy CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOXKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.



Ecnu B paboTe CTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

Otuet no naboparopHoi paboTe JOIKEH BBIMOIHATHCS Ha JHucTax ¢opmara A4. 3anucu
Ha JINCTaX BEIYTCA TOJIbKO, C OJHOM cTOpoHBI. 1o kpasm nrcTa JomKHA OBITH OCTaBlIEHA paMKa
HIMpUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acCTylaTh 3a HEE HE
cienyer. B pamke B BepxHEM TIOJi€ HYKHO JIMIIb IOCTaBUTh HOMEP CTpPaHUIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K opMynaM, KOTopble Bbl MOACMOTpenu y KOro-To, a He BBIBETIH CaMHu.
Jlydmie cnpocuts npenomaBatenss. OH MOJACKaXET WJIM NPOBEPUT, MpaBUILHO JU y Bac
HOJIyYUJIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HareyaTaH Ha MpPUHTEpeE.
DneKTpOHHas BepCHsl TUTYJIBHOTO JINCTA HaxoauTcs Ha caite 'Y Alla.

Metoauueckie yKazaHHWs MO BBIMNOJHEHHIO JITA0OPATOPHBIX pabOT MpPHUBEACHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM

//M.N. Kosanenko, H.I1. JlaBpoBckasi, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, /I.E.

[Torapes, B.K. [Ipununko, FO.H. Lapes, b.®. Hludppun. CIIOI'YAIL, 2014. 132 c.

2. DnekTtpuuecTtBO M MarHetusM. JlaGoparopusiii mpaktukym // A.B. Kombsutemos, E.H.
Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. [lpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas ontuka. Jlabopatopusiii mpaktukym //E.H. Kotmukxos, W.II. KpekrtyHosa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tpormun. CII6I'YAIL, 2013. 68 c.

4. BonHoBag ontuka. YueObHo-meTognueckoe mocooue // E.H. Kotnukos, FO.A. HoBukosa,
I".B. Tepemenko. CIIGI'VAIL 2019. 118 c.

5. KgantoBas ¢wusuka. Jlabopatopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
IO.A. HoBuxkosa, /[I.A. ITonos, B.K. Ilpuwmunko, I'.B. Tepemenko, FO.H. I{apes, b.D.
[Mudppun. CIIGI'YAIL 2021.90 c.

11.3. Meronuueckue ykasaHus il 00y4aromuxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xone BBINIOJIHEHUS CaMOCTOSTENbHON paboThl, 00YYaIOUIHIICS BBITOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMHU M CHCTEMAaTH3allMK NMpUOOpeTaeMbIX 3HaHUI, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOyuYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.



MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00ydJaronuxcs, IBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

—  METOJMYECKHE YKa3aHHS IO BBIMOJTHCHHIO KOHTPOJBHBIX PAdOT (11 00YyJarOIIUXCs
1o 3a049HOU (popme oOydeHwMs).

11.4. MeTonuueckne YyKa3zaHHsl Ui OOYYalONMIUXCA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
TUCHUIUIMHBL. TeKymuii KOHTPOJIb OCYILIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKH KOHTPOJIBHBIX MEpOIPHUIATUNH W CPOKM MOJBEACHUS UTOTOB OTOOpa)KaloTCsi B pabOUYMX
yueOHBIX MIaHax Ha ceMmecTp. OOydvamomuiics AOMKEH BBIMOJIHUTH BCE KOHTPOJIBHBIC
MEPONPUSTHS, IPEAYCMOTPEHHBIE HAa TaHHBIN CEMECTP, MTOCIIE YETO MPENOIaBaTENb IPOCTABIAET
OayIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTAMU 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuXxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3allluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yyarouierocsi; KOHTPOJIbHbIE BOMPOCHl U 3agaHus. KOHTpoIbHOE MEpONpHUsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MNOJY4YHJ OLEHKY B Oaulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTeseM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3a, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBJIETBOPUTEIHLHOTO
BBITIOJTHEHHS] KOHTPOJIbHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYHIECTBIATHCS Ha
WHJUBUIYaJIbHBIX KOHCYJIbTALIMSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
POMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa 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 He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX pabOT, BHIMOIHUTD
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«yAOBIIETBOPUTEIBbHO». B cilyuae HEBBINOIHEHHS BBIIIEU3IOKEHHOTO CTYJEHT, MPU YCIEITHOM
IPOXOXACHUN IPOMEKYTOUHOM aTTECTALlMM, HE MOJKET IOJIYyYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «YAOBJIETBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs ISl 00YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOM
aTTECTAIlHH.

[IpomexxyTounass  arrectanusi  OOydyarolIMXCsl  OpEAyCMaTpuUBaeT  OLECHUBAHHE
POMEKYTOYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuimHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opma OICHKH 3HAHHH, IOJYyYSHHBIX OOYdYalolmMMCsS B IPOIECcCe
U3y4YeHHs BCeW IMCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
NPUMEHATh HMX JUIS PEIICHUs MPAKTUYSCKHX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
[epuoJl SK3aMECHAIMOHHOW CECCHMM W 3aBepIlaeTcsl aTTECTAllMOHHOW OIICHKOH «OTIMYHOY,
«XOPOIIIO», «YIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHOY.

— 1uddepeHIMpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00y4aromuMcs IpU U3YYEeHUH TUCIMILIMHBI, IPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAayYHO-HUCCIIEIOBATEIBCKUX PAa0OT U IPOXOKICHUN MPAKTUK C ATTECTAIIMOHHON OIIEHKOM
COTIIUYHOY, «XOPOILOY, «yTOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY.



JuddepeHurpoBaHHbINA 3a4eT/3K3aMEH MOKET HMPOXOAUTHh B BUJAE YCTHOTO OINpPOCA WU
TecTUpoBaHusA. OCHOBaHMEM IS JOIyCKa K MPOMEKYTOYHOM aTTECTAalUM SIBISETCS YCIIEHIHOE
POXOXKJICHUE 00YUaIOIIUMCS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaroImerocs:

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

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYyeTCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYUBOTI'O IMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMM. YMEHUS
(dparMeHTapHbl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHbli». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacipenessiTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
Ka)X/IbIi JICHb BBIMOJHEHHS pabOoThI.



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




