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

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

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

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

B.K. Ilonomapes

. (MHULHATB, haMIIHs)

(moruck)

« 22 » wmoHa 2023 r.

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMATIbHOCTHU

24.05.06

HanmenoBanune HaIpaBJICHUA

Cucremsnl YIIpaBJICHUA JICTATCIIBHBIMU allllapaTaMu
HOIIFOTOBKI/I/ CIICIUaJIbHOCTHU

HaumenoBanue
[Tpubops! cucTeM yrpaBieHUs JIeTaTeNIbHBIX allapaToB
HaIlTpaBJICHHOCTH
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




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 24.05.06(04) g
JIOIL., K.T.H., /IO, 7l 21.06.2023 B.K. IToromapes

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) A Y ommucs, nara) (MHUDHATEL, (haMIIIHs)

3amectuTenb qupekTopa HHCTUTYTa Nel mo Meroamueckoit pabore
/'}z?‘//% 1062023 B.E. Taparyn

I
(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) L/ﬂ [/ {(fonmucs, nara) (MHULHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— TMporpamMMmy CHEUHaJIMTeTa I10 HANpaBJICHUIO NOArOTOBKM / crenuanbHocTd 24.05.06
«CucremMbl ynpaBieHUs JIeTaTelNbHBIMM ammaparamu» HanpasiaeHHOCTH «IIpubopsl cuctem
yIpaBJICHUs JIETaTEIbHbIX anmnapaTroBy. Juciumniuna peanusyercs kagenpoi «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
UCCIICIOBaHMS VISl PELICHUS MHKEHEPHBIX 3a/1a4 MPO(eCCHOHATBHON AEATEIIbHOCTI.

CopneprkaHye TUCIUIIIIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX € MTpoOIeMaMy o01Iei
bu3uKu.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora cTyzaeHTa.

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

OO0miasi TpyJ0eMKOCTh OCBOCHHS JUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIX eaunUI, 468
4acoB.

SI3bIK 00yUeHUS IO JUCIMILTUHE «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 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Kox u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHN

Ob6memnpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-1 Cnocoben
IPUMCHSTh
€CTeCTBEHHOHAYYHBIC
U O0IIEMH)KEHEPHBIE
3HAHUSI, METOIBI
MaTeMaTUYECKOTrO
aHanm3a u
MOJICTTHPOBAHHUS,
TEOPETUIECCKOTO H
IKCIIEPUMEHTAILHOTO
UCCIICIOBAHHS JUIS
pemeHus
WH)KCHEPHBIX 3a/1a4
npohecCuoHaANBHOM
JeSITeTbHOCTH

OIIK-1.3.1 3HaTh pa3aensl
MaTeMaTHYECKUX U €CTECTBEHHbIX HayK (B
TOM 4HcJe OOIIENHKEHEPHOTO OJI0Ka),
HE00XOUMBIE /1151 OCBOCHUS
npo¢eCCHOHATBHBIX JUCUUIUINH U
peleHNs] HHKEHEPHBIX 33134 B
npo¢eCCHOHATBLHOMN IEATENILHOCTH, a TAKXKe
METO/Ibl MaTEMAaTUYECKOTO aHaJIM3a,
MOJICJIUPOBAHMSI, TEOPETUUECKOTO
9KCHEPUMEHTAIIBHOIO HCCIIEIOBAHUS
OIIK-1.Y.2 ymeTs NpoBOIUTH
MaTeMaTHYECKUE pacueTsl U
MaTeMaTU4YeCKUi aHaJIU3 B
npoQecCuoHaIbHOMN 1A TETbHOCTH
OIIK-1.B.1 umeTh HaBBIKM TEOPETUUECKOTO
U SKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUS B
po(heCCHOHAILHOM e TEIIbHOCTH

2. Mecro pucuuniunsl B cTpykType Ol

JucnumniuuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IMpU U3YUCHUU CIICAYIOIUX AUCIUITIIIAH
— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEWHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA).

3HaHuUs, TOJYYECHHbIE NPH HM3YUYCHUM Marepuaja JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAaUE€HHE, TAK U MOT'YT HCIOIb30BaTHCS MPU U3YUYEHUHU APYTUX JTUCHUIUINH:

— «MarepuanoBeeHuEY;

— «TeopeTnueckasi MEXaHUKaY;

— «ONEKTPOTEXHUKAY;

— «DJIEKTPOHUKAY.

Tabimue 2.

3. O0BeM u TPyIOEMKOCTh JTACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B




Tabmuna 2 — O6beM U TPYIOEMKOCTh IUCIUIIITUHBI

N TpynoeMKOCTb 10 ceMecTpam
Bun yaeOHo# paboTh Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus (113), 51 17 17 17
(qac)
naboparopusie pabotsl (JIP), (dac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 135 54 45 36
Camocmoamenvnasn paboma, Bcero (dac) 129 58 31 40
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3., OK3. OK3. OK3.
DK3.**) OK3.
IIpumeuanue: " kaHnaTCKuil SK3aMeH
4. ConepxaHue TUCIUIIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI IO pa3/ieiaM U BUIAM 3aHSITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Pa3nenbl, TeMbl IUCHUTIITMHBI (qac) (C3) | (aac) (qac) | (wac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Paspgen 2. Kosiebanus v BOJIHEI 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 11
Pa3nen 5. Margetusm 11 8 6 10
Pazgen 6. Onrtuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanTtoBasg MexaHuka 11 9 3 13
Paznen 9. Cratuctuueckas ¢pusuka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 129




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

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3faernoB U TeM JEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenierne. Ckopocts 1 yckopenue. HopmansHoe u
KacaresbHOe yckopeHus. [loctynaTenbHoe U BpamareabHoe
nBxkeHre. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUalbHON
TOYKHU. CBSI3b IMHENHBIX U YTJIOBBIX BEJIMYUH IIPU
BpalaTeJIbHOM JIBUIKEHHH.

NuepuumanbHble cucTeMsl 0TcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOM AUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JUHAMHUKU MaTepHaIbHON TOUKU. HemHepruanbHble CUCTEMBI
otcuera. Cuiibl HHEPLMH. 3aKOH COXpaHEHUs ummyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckas paboTa 1 MOIIHOCTh. KuHeTHYeCKast YHeprusl.
3aMKHYThIE U HE3aMKHYThIE cUcTeMBI. [loTeHIInanpHas sHeprus
cucteMbl. CBsI3b MEXy MOTEHUUATBHON SHEPTrUeH U moJjieM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaAIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs Teepaoro tena. Ilocryinarsl cenuanbHONU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTb. PensTuBucTCKUN nMnyibe. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3HepTUn. CBs3b MEXAY SHEPTUEH U UMITYITHCOM
YaCTHUIBI.

Paznen 2. KoJsie0aHud 1 BOJHEI.

["apmoHMYECKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKHil MasITHUK, PU3UYECKUI MAaITHUK, KoJeOaHus
MOJ1 IEUCTBHEM YIpyro# cuibl). ClokeHne KoJieOaHuM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxatoiue koyuebanus. Beinyxxaennbie koneOanus. Pezonanc.
Kunemartnka BOTHOBBIX MPOIIECCOB (IJIOCKHE U c(hepruuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oueprust BoiHbL. [1oTok 3Heprun. MHTEHCUBHOCTD BOJIHBI.
Crosiyas BosHA. 3ByK. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJTHBI.

Pa3znen 3. Moaexkyasipaas pusnka.
TepMoauHamMuueckne CoCTosiHUA U npoueccsl. [TonsaTue




byHkMM coctosaHus. Buytpennss sneprusi. Konnuectso
ternoTel. PaboTa Tena npu u3meHenuu ero oorema. Ileproe
HayvaJjo TepMoArHaMuKu. TeMreparypa u BHyTpEHHSS SHEPrHs
Kak (pyHKIMA cocTosiHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHMSL, BHYTPEHHSSI SHEPT U,
TEIIOEMKOCTH, YpaBHEHHE afuadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpoInus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
MouiekyJl. CpeHsis KHHEeTHYecKast SHeprusi MoJjiekya. OCHOBHOE
ypaBHEHHE KMHETUYECKOW TeOpUH UACaTbHBIX Ta30B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYeCTBO.

OnekTpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanmpsikeHHOCTD
AJIeKTpoCcTaThyecKoro nosst. [IpuHuun cynepnosunuu.
DIIeKTpUYECKHUi TUIoJb. PaboTa cril 3J1eKTpOCTaTHIECKOTO
nojisi. Teopema 0 LIUPKYISIUY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCTB M TOTEHLIMAT 3JIEKTPOCTATHYECKOI0 1014,
CBsI3b MEXIy HUMHU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
10JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
muaeKTpuKkoB. [lonspuszanus nuanektpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [Jusnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckass IPOHUIIAEMOCTh. DJIEKTPHUUECKOE CMEILICHUE
(uagykuus). Teopema ["aycca At 37€KTPUUECKOTO TOJIS B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI AJIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apssKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTUH JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
OnekTpoaBrKyIIas cuia. 3akonsl Oma u Jxoynsa-Jlenua B
UHTErpajIbHON U quddepeHnnanbHoi popmax.

Pa3pnen 5.

Marnerusm.

3akoH buo-Casapa-Jlamuiaca. Ilosne conenonna u Topousa.
®opmyna Jlopenna. Cuna Amnepa. MarHuTHOE 10Jie B
BenlecTBe. HaMmarunuenHocTb. MaruutHasi BOCIpUUMYHUBOCTb.
MarnunTtHas npoHuaeMocTs. HanpskeHHOCTh MarHUTHOTO
nojs. /lnaMarneTuky, napaMarHeTuKy, eppoMarHeTHKH.
Teopema 0 HMPKYIALMU BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO
nosisi. 3akoH Papanes. [Ipasuno Jlenna. CaMonHAyKIUS.
B3anmuas nanyknus. O6beMHast TNIOTHOCTh YHEPTUU
MarHuTHoro nois. Cucrema ypaBHeHui Makcsesia.
MarepuasibHbl€ YpaBHEHUSI.

Pazgen 6.

Onruka.

[1nockue MOHOXpOMATHYECKUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bexkrop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCONIOTHBIN MOKa3aTens npejaoMieHus. UHTepdepeHIus.
Mertonapl HaOmOAeHUS HHTEphEepeHIu cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-Openens. Jlucnepeus cBeTa.




Hudpakuauonnas pemerka. [lomsipuszanus cBera. 3akoH
Mautroca.

Pasnen 7.

KBantoBas onruka.

TennoBoe uznyuyenue tein. 3akoH Kupxroda. 3akoHbl
W3ITy9eHHS a0COTIOTHO YEPHOTO Tena. Y apTpaduoieToBas
katactpoa. KBanroBas runoresa u gpopmyina [Inanka.
KBanToBas ontuka. ®otosddext, onbitel CToieroBa. GOTOHEHI.
Hasnenue cBeta. KopmyckynsapHO-BOTHOBOH yanu3m. DPQexT
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bporins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BoiHosoi
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJIH 1 bpoiis.
[Mpunnun neonpenenennoctu I eitzendepra. Bonnosas
GyHKIIHS, €e OCHOBHBIEC CBOMCTBa. OnepaTtopsl (PU3NIECKUX
BENTMYMH. BpeMeHHOe U cTallMOHAapHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nBrxeHusa. CeoOonHas yactuia. Yacrtuia B 0eCKOHEUHOM
noreHuuanbHou sime. KBanTtoBerii ocumsisitop. Hynesas
SHEprus, HyleBble Koyiebanus. [IpoxoxkaeHne YacTHIlHI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN (P deKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTaIbHBI MEXaHUIECKUNA U MarHUTHBI MOMEHTHI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit lTepna u 'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHil. DepMHUOHBI U OO30HBI.
CummeTrpus BOTHOBOU (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
[punnun [Taynu. O0bscHEHNE TEPUOANIECKON CUCTEMBI
snemenToB .M. Menaeneena.

OHepreTu4ecKuil CneKTp aToMOB U MoJjieKyl. [Ipupona
XUMHUYECKOHN CBSA3U.

Pazmen 9.

Crarncruyeckas QpU3NKa.

Cratuctuueckuid Mmetoa. ®a3zoBoe MPOCTPAHCTBO.
Pacripenenenne ['m66ca. CTaTrcTHUECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUIECKOE OMMMCAHUE
KBaHTOBOM CHCTEMBI, Pa3Indre MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boibsimana. KBanToBbIe
cratuctuku @epmu-upaka u boze-OliHireitna. CpaBHeHHE
Pa3JIMYHBIX CTATUCTUK.

Pacnpenenenne @epmu-/upaka 11 3J1€KTPOHHOTO rasa.
DNEeKTpOHBI B KpHUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOXKJIECHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAS
TEIJIOEMKOCTh. TeII0eMKOCTh KPUCTAIIINYECKON PEIIETKH.
Knaccuueckast reopusi, Teopus DitHiTeiiHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

4.3.

[IpakTuueckue (CEeMHUHAPCKUE) 3aHATHS

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

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYTO0EMKOCTh




W3 Hux No
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |TPaKTUYECKOU |pa3aeria
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SatATHH (dac) JIMHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
TUHAMUKa
MaTepUAIbHON TOUKHU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAaMUKa
abCOIIIOTHO TBEPJOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEIIbHOCTH
4 Kunematuka u Pemenue 3agau 3 2
IUHAMHKA KOJeOaHUI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJIHOBBIX IIPOIIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KUHETHUYeCcKasi TEOpHsl
Cemectp 2
7 HanpspokeHHOCTD U Pemenue 3anau 3 4
MOTEHIIUAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JBmxenue Pemrenue 3agau 2 4
3apsKEHHBIX YaCcTHIL B
AIEKTPOCTATUYECKOM
noJie
9 JpneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AJIIEKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MarHUTHOTO TOJIA.
Cubl B MAarHUTHBIX
MOJISIX
12 3akoH Pemrenue 3agau 2 5
3JIEKTPOMAarHUTHOU
uHnykiuu dapanes.
PaboTa B MarHUTHBIX
TOJISAX
13 Wntepdepennus, Pemenue 3anau 2 6
nudpakmms,
NoJIsIpU3anus
Cemectp 3
14 | TennoBoe uzny4yeHue, Pemrenue 3agau 2 7
dotord ekt
15 Dddext Komnrona, Pemenue 3amau 3 7

CBOHCTBa (POTOHOB




16 ATtoM Bopopoaa. Pemrenue 3agau 3 8
IToctynatel bopa
17 CooTHOIIEHHE Pemrenue 3agau 3 8
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
[lIpenunrepa
ITorennuanbpHbIE
Oapbepsl
19 KBanToBas Pemrenue 3agau 3 9
CTaTHCTUKA
Bcero 51
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TaOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh
N3 Hux Ne
IJI\/I;')T HaumenoBanue 1a0b0paTopHbIX paboT TPYH?:;’(I:I;OCTB, Hr?s;:g:;;fiﬂ I;[?;Ifiﬁ
(qac) JIUHBI
Cemectp 1
1 Masrauk MakcBemia 4 1
2 HaxknonHbIN MasiTHUK 4 2
3 CToNKHOBEHHE IIaPOB 3 1
4 MarteMaTnueckuii 1 00OPOTHBIN MasITHUKA 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3JTYX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIEHCAaTOpa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMIA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO MO 3eMIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTpOHA 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 9
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue >HEPTUH 0 — YACTHUII O 3 9
npoOery B BO3Iyxe
Bcero 51

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE TPEIYyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronXxcs
Bunpl camocTosiTenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

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

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

Bcero: 129 58 31 40

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHON PabOThI 00YUaAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl O0yJaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb IEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6ymia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
AK3EMILTIPOB B
Hlngp/ bubnuorpaduyeckas ccpuika 6H6J]140IIZEKG
URL anpec
(KpoMe 2IIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc ¢usuku: yuebnoe nocodue / 94
T76 T. U. Tpodumosa. - 21-e uzn.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpasoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8
53 Kypc dusuku: yuebHoe mocodue: 94
C12 B 3 1./ U. B. CaBenbeB. - 4-¢ u3.,

crep. - CII6.: Jlans. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBL. BonmHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabam. -
ISBN 978-5-8114-0686-9




53
C12

Kypc o6meit pusuku: yuedHOE
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit dusuku: yaedbnoe
nocobue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: JIansb. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJaccuueckue yueonukn). T. 2:
DIEKTPUYECTBO U MAarHETHU3M.
Bonnel. Onrtuka. - 2007. - 496 c.:
puc., Tabin. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc o6eit pusuku: yuedHOE
noco6wue: B 3 1. / . B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢dusuka. Pusnka TBEPAOTO Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexannka: OCHOBHBIEC 3aKOHBI:
yaebnoe nocodue / U. E. Upomos.
- 7-e w3n. - M.: Jlaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tabmn. - ISBN 5-94774-196-
2

121

534
n83

BoiHOoBBIE IpoLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., not. - M.: JlabopaTtopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
n83

®du3uKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,

141




2001. - 196 c. - ISBN 5-93208-
088-4

537 OnekrpomarHeTus3m: OCHOBHbIE 64
ns§3 3aKoHBI: yuyebHoe nmocobue / U. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmatiur, 2002. - 319 ¢. - ISBN
5-93208-109-0
530.1 KBanToBas ¢pusuka: OCHOBHBIC 65
n83 3aKOHBI: yueOHnoe mocodue / U. E.

Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

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

Cagenbes, 1. B. Kypc o6mieit
¢u3uku: yae6HOe mocodue: 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, U. B. Kypc o6meit
¢u3uku: yae6HOoe nocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTuKa. AToMHas (HpuU3MKa.
®usuka TBepAOro Tena. Puzuka
ATOMHOTO Siipa ¥ 3JIEMEHTapHBIX
gactull - 2019. - 320 c.

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

Crpenkos, C. I1. MexaHuka:
yueOnuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc obmieit ¢pusuku B 3 KH.
Knura 1: Mexanuka: yueOHUK
it 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
Cnupus. - Mocksa:
WzparensctBo KOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit husuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (pU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CupuH. - 2-e u3a. -Mocksa:
N3patensctBO FOpaiit, 2019. -
441 c.




https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470189 ¢usukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn J1.B., - 6-¢
u3J., crep. - Mocksa:
OU3SMATIINT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470190 ¢busukn: YuebHoe nocodue ass
BY30B: B 5 Tomax Tom 2:
TepMoauHAMUKA U MOJICKYIISIpHAST
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3SMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxums, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3SMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 CazoHoB, A. b. flnepnas ¢puzuka
: yueObHOe mocodue 17t By30B / A.
b. Ca3oHos. - 2-e u3na., ucnp. u

nomn. - Mocksa : U3natenbcTBO
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢pusuka
u go3umetrpusi. COOpHUK 3a71ad :
yaeOHoe mocodue Jisi By30B / A.
b. CazonoB, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/eH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPaA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y criexu

¢u3nuecknx Hayk», U3NYeCKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DieKTpoHHas BepcUs )KypHalla «3a HayKy»




https://openedu.ru/ Oo6pazoBarenbHas miaTdopma «OTKPHITOE
o0paszoBaHHE»

https://fizikaguap.ru/ OO6pa3zoBaTeabHBIN pecypc Kadeapbl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

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 nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATUH, 3aHATUI CEMUHAPCKOTO TUIIA, [erepOypr, yu.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUHI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPEICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB s (PU3HUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM

—05; FRM - 10)

2 | YueOHast aymuTOpHs Ui NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U IerepOypr, yi.
WHMBHUIYAJIbHBIX KOHCYJILTAIMMI, TEKYIIETO KOHTPOJIS 1 lacremno, a. 15,
MIPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeAcTBa 00yUYeHHMs, CIIy’Kalllye A7 IPEeICTaBIeHUs y4eOHON




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayquTopus Ui IPAaKTUYECKUX 3aHATUH THIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
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.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1isl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTuzmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUUECKUX 3aHSATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYIIIOBBIX U UHJMBUIYaIbHBIX KOHCYJIBTALNHI, TEKYILIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTalLlUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
CpelcTBa O0yUYEHUs, CITy>Kallue sl MPEJCTaBIeHUs yueOHOU

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




nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«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)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalHU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IIPOMEXKYTOYHOM aTTeCTallN

Bua npomexyTouHOM aTtTecranuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONMpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCA MPUMEHseTCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl ~ YHHBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITETCHITUIA

Or1eHKa KOMITETEHITUH

XapakTtepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OaibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

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

— OIIrpasACb Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,

«OTIIYHO» .
GATTEHON TECHO TPUBSA3BIBAET YCBOCHHBIE HAYYHBIE MMOJIOKEHHS ¢ PAKTHYECKOM
ACATCIIbHOCTBIO HAITPABJICHUSA
— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBODOIHO BJIAJIEET CHCTEMON CHEIMATN3UPOBAHHBIX OHATHI.
— 00YYAIOIIMICS TBEPIO YCBOMJI IPOrPaMMHBI MaTepual, IPaMOTHO
nmo CymecCTtBy wu3jgaract €ro, onvupascb Ha 3HAHUA OCHOBHOH
«XOPOLLIO» TTUTEPATYDBI;
(GAITCHO» — He JIOIYCKAET CYIECTBEHHBIX HETOYHOCTEM;

— YBA3BIBA€T YCBOCHHBIC 3HAaHHUA C HpaKTH‘IeCKOfI JACATCIIBHOCTBIO




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

HaIlpaBJICHUS;
— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUI.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUS TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEITHHO .
GATTOHOY — MCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIpaBJICHUS;
— ¢1a00 apryMEHTHPYET Hay4YHBIE TIOJIOKCHHUS;
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX TOHSITHH.
— oOyvaromuiics HE YyCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;
— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYJIOBIIETBOPUTEIHLHOY .
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY;
«HE 3a4YTEHO»

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUIH;
— HE MOXKET apryMEHTHUPOBATh Hay4YHbIEC MOJI0KEHUS,;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHH.

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

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/t [Tepeuens BonmpocoB (3a1a4) 15t FIK3aMeHa Koz
WHINKATOpa
Cemectp 1

1 Urto n3ydaer KuHeMaTHka? OIlK-1.3.1

2 Uto Takoe MarepualibHas TOYKA? OIIK-1.3.1
Teno aBUXKETCS U3 COCTOSTHUSA MOKOS C TAHT€HIIMAIbHBIM YCKOPEHUEM

3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.¥.2
BEJIMYMHY MOJHOTO YCKOPEHUS TeJa d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OITK-13.1
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO0? OIIK-1.3.1
[Ipoananuzupyiite oTAMYNS CAEAYIOMUX (PU3MUECKUX MOJEIIEeH:

6 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure OIK-1.Y 2
puUMepP, B KOTOPOM OJTHO U TO 7K€ TEJIO BHICTYINAET B KAUeCTBE
MarepuasibHON TOUuku 1 ATT.

7 Haiinute CBA3b MEAKIY JIMHEHHOM U YTJIOBOM CKOPOCTHIO OIK-1.Y 2
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NPSAMOJIUHEHOTO JIBHKEHUS TeJla 10

3 M3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIK-1.Y 2
MPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? O00CHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a/1auu.

9 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BETMYMHBI CUITbI, OCHOBAHHBIN Ha OIK-13.1
TpeTbeM 3aKoHe HproTOHA.
Kak, cornacno BTopomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOpPEHUE Tena OT

11 OIIK-1.3.1
€ro Macchl?




12

[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA
Hsrorona.

OIIK-1.Y¥.2

13

KameHb JIe:)kUT Ha AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak
HU3MCHUTCH CHJIa JaBJICHHUA KaMHA Ha JHO, €CJIU CBCPXY HAJIUTH
KepOoCHUH (KepOCHH HEe cMeIuBaeTcs ¢ Boaoi)? O0ocHyHTe CBOM
OTBET.

OIIK-1.B.1

14

HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GopMy
TPACKTOPHUH TUIAHET.

OIIK-1.3.1

15

OneHure 3aBUCUMOCTD CHJIBI BCEMUPHOTO TATOTEHUS OT MacChl
B3aMMO/ICHCTBYIOIIMX TEJ U PACCTOSHUS Mex1y HUMU. OGoCHYHTE,
KaK U3MEHUTCSI CUJIa B3aUMHOTO TATOTEHUS JIBYX Tell, €CIIM Maccy
OJIHOTO M3 TEJl yBEJIMYUTh B/IBOE,  PACCTOSIHUE MEXKTY TEIaMH —
YMEHBUINTH B /IBa pasa.

OIIK-1.B.1

16

Kaxkas (bmnqecxaﬂ BCJIMYMHA HA3bIBACTCA UMITYJILCOM Tena?

OIIK-1.3.1

17

Chopmynupyiite, Mpu KaKuX YCIOBUSAX BBIMOIHIETCS 3aKOH
COXpaHEHHUsI UMITYJIbCA.

OIIK-1.3.1

18

Kaxkas (bmnqecxaﬂ BEJIMYMHA Ha3bIBAETCS MOMEHTOM CHJIBI?

OIIK-1.3.1

19

CpaBHHUTE 3aMHCU OCHOBHOTO 3aKOHA IMHAMUKH JUIsl TOCTYNATEIbHOIO
Y BpAILATEJIbHOTO ABWKEHUA. HailiuTe B3auMOCBSA3H MEXIY dTUMU
3aKOHaMH.

OIIK-1.Y¥.2

20

Chopmynupyiite 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA.

OIIK-1.3.1

21

Kaxkas pu3nyeckas BenuunHa Ha3pIBaeTCs pabOTOM?

OIIK-1.3.1

22

Y10 TaKo€ MOIIIHOCTE?

OIIK-1.3.1

23

OO0bsicHUTE, TOYEMY LHEHTPOCTPEMUTENbHAS CHUJIa PU BpAILlEHUH 110
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.

OIIK-1.Y.2

24

Uccnenyiite paboTy CHIIBI, €CIIA TE€JIO MacCor m = 1 KT 1o IeCTBHEM
HEKOTOPOM CHIIBI U3MEHHUIJIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c.
O06ocHyliTe MPUMEHEHUE 3aKOHOB, UCTIOJIb3yEeMBIX JIJIsI PEIICHHS
3aJ1a4H.

OIIK-1.Y¥.2

25

B uem cocTour Pa3IMIKUC MCKIAYy KOHCCPBATHUBHBIMU U
HCKOHCCPBATHBHBIMU cunamu?

OIIK-1.Y¥.2

26

Kakoit kopabib qBUKETCS MeUIeHHee — Harpy>KeHHbIH WK
HEHarpy>K€HHbI — IPU OAMHAKOBON MOIIIHOCTH JBUTATENS?
OO6ocHyliTE CBOW OTBET.

OIIK-1.B.1

27

Uto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT?

OIIK-1.3.1

28

O6’BHCHI/ITG, HMECT JIM CMBICII UBMCPECHUC a0COJIIOTHOT'O 3HAYCHU
MOTEHIIHAILHOMN OHCPIUU TCJIda B HCKOTOPOM COCTOSAHUH.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXPaHEHHUS MEXaHHUYECKOW SHEPTHUH.
[IpuBenuTe puMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

Jan ToHKHH cTepykeHb Maccor m = 120 T u nmunol / = 50 cM,
CIOCOOHBIN BPAIIaTHCSI OTHOCUTEIHFHO OCH, IPOXOIAIICH uepes ero
cepenuny. PaccunraiiTe €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

OIIK-1.Y¥.2

31

[TokaxkuTe Ha mpUMepe TOHKOTO CTep:kHs HOM 20 cM 1 maccoi 30
I, Kak npuMeHsiercs teopeMa lllrelinepa it pacyera MOMEHTa
MHEPLXN TeJ IIPH NIEPEHOCE OCU BPAILLEHUS C CEPEIUHBI CTEPXKHS HA
OJIMH U3 €r0 KOHIOB.

OIIK-1.Y¥.2

32

YeMy paBeH MOMEHT MMITyJIbca aOCOIIOTHO TBEPAOTO Tena?

OIIK-1.3.1

33

Kak BbIunciisieTcst KWHETH4eCcKas HEprus BpalleHus abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIOHN 151 KHHETUYECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

OIIK-1.Y¥.2




ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH

34 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

35 Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2? OIK-1.V 2
Ecnu Het, TO KaKk pacCUMTHIBACTCS KWHETUUECKAs SHEPTUs Tesa T
coriacHo CTO?

Omnpenenure, Kak USMEHUTCSI IEPUO]] KOJIEOaHHH MPYKUHHOTO

36 MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH OIIK-1.Y¥.2
MPY>KUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.YV.2
Cremnaiite BBIBOJI IO BOIIPOCY: KaK OYJIeT U3MEHSITHCS X0
MasTHUKOBBIX YaCOB MPH HACTYIUICHUH JICTHUX XKAPKUX JHEH 1Mo

38 CPaBHEHUIO C XOJOAHBIMU 3UMHUMU JHSIMH, €CJIA YaChl YCTAHOBJICHBI OIIK-1.B.1
B HEYTEIICHHOM IIOMEILEHUH (CTEPKEHb MasTHUKA METAJIIMYECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

39 UTo Ha3bpIBaeTCSl BOJIHOW? OIIK-1.3.1

40 OOBsICHUTE PA3THINE MEXKTY MTPOJOIBHBIMY U TTOTIEPEYHBIMU OIK-1.Y 2
MEXaHUYECKUMHU BOJIHAMHU.

41 3anumuTe ypaBHEeHUE OeryIeil BOJIHBI. OIIK-1.3.1

42 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
Hcrounuk 3Byka U IPUEMHUK JIBHXKYTCS APYT OTHOCUTEIBHO JIpYyTra CO
CKOPOCTSIMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie

43 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe OIK-1.Y 2
OTHOCHUTEJIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3ddekra Jlomnepa.

HcTouHUK ¥ IPUEMHHUK BUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roirenca. OIIK-1.3.1

45 Urto Ha3piBaeTcst HHTEpQEepeHImeit BoIH? OIIK-1.3.1

46 Uro Ha3zbiBaeTcs crostuel BonHoM? [IpuBenuTe npumep crosiueit OIK-1.Y 2
BOJIHBI.

47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIKCHIBACTCS OIMK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.

Ha onny yanry BecoB mocTaBuiIu OJIFOAIE C TOpsiueid BOJOM, a Ha

48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM OIIK-1.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.

49 3anuimmuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 CKOJIBKO CTeTieHE CBOOO Il UMEET JKECTKas IByXaTOMHas MOJIeKya? OINK-13.1
C KakiMHU OBMKEHUSIMU OHU CBSI3aHBI? e

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

59 OueHute, YyBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOT'O OIK-1.B.1
WJIM COIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, naxonsmuiics npu nocrosHHoM aasiaeHuu p = 100 klla, uamenun | OIIK-1.V.2

53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIECCe, U HANINUTE €€ BEIINYUHY.

54 CrenaiiTe BBIBOJBI IO XapaKTepy U3MEHEHHS TEMIIEPATYPhI ra3za Mpu OIK-1B.1
ero O6pIcTpoM pactirpeHuu. OTBET MOSICHUTE.

55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OueHuTe CUTYalMIO: Karulsi MacasTHUCTOM KMJIKOCTH TOMNajaeT Ha

56 MOBEPXHOCTh BOJBI M PACTEKAETCs, 00pasysl TOHKYIO MIEHKY. OIK-1B.1

O0s13aTeNIbHO JTU 3Ta MJIEHKA 3aKPOET BCIO MTOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.




Ouenure curyaruio. Uto 00KHUTaET KOXKY CUIIbHEE: BOJA WJIH BOISTHOU

57 nap OJIMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemiepaType? OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 Jlaiite onpeneneHne TOYEYHOTO 3apsaaa. OIIK-1.3.1
60 Kak u3menurcs cuna B3auMOIEUCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 2
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananusupyiite, kKakyro paboTy CoBepIIaeT JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-1.Y¥.2
BOKPYT HETO.
62 Kak B3aMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC OIMK-13.1
HOBEPXHOCTU?
63 B kakux equnuinax cucteMbl CY MOXXHO U3MEPSITh HANPSHKEHHOCTD OIK-13.1
AJIIEKTPUYECKOTO NOJIsA?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxkue BemecTBa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMUA U HEMOISPHBIMU OIK-1.Y 2
JIMAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETWYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha
67 00KJIa/IKax KOHJEHCAaTOopa, YTOOBI IPH Pa3HOCTH MoTeHuanos Mmexnay | OIIK-1.V.2
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKol €MKOCTBIO OyyT 00Ja1aTh METAIIIMUYECKUE
68 [UIACTHHBI IUIoMmapi0 0.2 M2, KOTOpBIE pa3aeneHsbl cioeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuuou 0.5 cm?
Crenaiite BbIBOJI, KAK U3MEHUTCS AIEKTPOEMKOCTbD IJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHBIMU TIJIACTUHAMHU, €CJIM U3 3TUX IUIACTHH OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PAaBHBIM CTOPOHE KBaJIpara.
O1ieHUTE CUTYALIMIO: JIBa KOHJIEHCATOpa OquHaKkoBoM eMkocTu 200
70 MKD coenmHEHbI MapajuieabHo. Kak M3MEHHUTCs UX 0011asi eMKOCTh, OIIK-1.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
73 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OIK-1.Y 2
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu OIK-1.Y 2
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jaiite onpeneneHrue MarHUTHOW MHIYKLHH. OIIK-1.3.1
76 Kakum 00pa3oM ompenensercst HanpapieHue CHibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccunraiite, yeMy paBHa BeJIMUMHA MarHUTHOTO MOJIS B LIEHTPE OIK-1.V 2
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/A, OIIK-1.Y¥.2
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
7 CEpJEYHHUK C MpoHHULIaeMocTbio L = 100, eciu o HeEMy IPOXOIUT TOK
cuioi 2 A.
Paccunraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI OIIK-1.V.2
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE TOJIE HA €70 OCH
umeno Benuuuny 1 mTo.
81 Onpepnenure, Kako# 3apsj] HECET dJIEMEHTapHasl YaCTULA, €CIIA OHa, OIIK-1.V.2




JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHAYKIKEH 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.

OHeHI/ITe CUTyallhIO: B MArHUTHOC I10JIC C OAMHAKOBBIMH CKOPOCTAMU

82 BJIETAIOT MPOTOH U 3JIEKTPOH. bynyT nu otnnuaTecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

83 B uem cocTouT sIBIeHUE 3JIEKTPOMAarHUTHON MHAYKLINN? OIIK-1.3.1
[Ipoananuzupyiite Benuununy 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE

34 BBIHOCAT U3 0JIA 32 BpeMs 25 Mc. MeTainueckoe KOJIbLIo paguycoM OIK-1.Y 2
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer U
3anuiunre B MB.

85 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1

86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1

87 UTo0 Ha3bIBAIOT KOAPLUUTUBHON CHIION? OIIK-1.3.1
Onpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO

88 . . OIIK-1.Y¥.2
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT gaiite B MJIX.

89 Hpezmo;xmevcnoco6 M3MEPEHMS] BEIMYMHBI MArHUTHOM SHEPruy, OIK-1.Y 2
3aKJIFOYEHHOM B KaTYIIKE, C TIOMOIIBIO CONPOTHBIICHUS.

90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOITHOM? OIIK-1.3.1
Kak B3auMHO OpUEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI

91 HaMpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIsI, MATHUTHOW MHAYKIIUHA 1 OIIK-1.3.1
CKOPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)

93 niu B Boze (n = 1.33). Bo ckonbko pa3 paznuvarorcs ckopoctu cBeta B | OIIK-1.Y.2
JAHHBIX cpenax?

OueHnTe CUTYyalUIO: JIyd CBETA MaJIaeT HA IPAHUILY PA3eNa IBYX
BenlecTs oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl

94 paBeH 2.4. Bo3M0OXHO 111, 4TOOBI OTpa)KeHHBIN U nipenomiieHHbid ayun | OINK-1.B.1
OBLIH MepIEHAUKYIISpHEI IpyT npyry? Ecnu na, onpenenure
IIOKAa3aTeNlb MPEJOMIICHHS] BTOPOM CpeJIbI.

95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-1.3.1

96 Onumure, B 4eM pasnuuue MEXIY F€OMETPUYECKON U ONITUYECKON OIK-1.Y 2
Pa3HOCTBIO X014 CBETOBBIX JIyUYEH.

[Ipemnoxure TeopeTnueckoe 000CHOBaHUE HAIMYHUS PATYKHON

97 OKpacKH Y TOHKHX IUICHOK (Pa3juToe Ha MOBEPXHOCTH BOJIBI MACIIO, OIIK-1.B.1
MBUIbHBIE MTY3bIPH U T.I1.).

08 Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseaure npumepsl OIK-13.1
HaOJIFOICHUS JIUCTICPCHUH. o
[Ipoananu3upyire, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYXKHO

99 HaOMI01aTh Ha MU(PAKIIMOHHON pelieTKe, eciu oHa umeet 500 OIK-1.Y 2
MITPUXOB HA MUJUIUMETP U €€ 00JTyJaroT CBETOM C JITTHHOM BOJIHBI S00 T
HM.

100 Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OIK-13.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO

101 IUIOCKOCTh MOJISIpU3alMU cocTaBisieT yroa 30° ¢ MIOCKOCTbIO OIK-1.Y 2
aHanu3aTopa. Bo CKOJIbKO pa3 yMEHBIIUTCS HNHTEHCUBHOCTh CBETA B T
YKa3aHHOM ciiydae?

Cemectp 3
102 Uto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.1
103 Bo CKOJIBKO pa3 U3MEHUTCS TOTOK YHEPITUU OT HUTH HAKAJIUBAHUS OIIK-1.Y.2




JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET,
ormpasichk Ha 3akoH Ctedana-bonbpiimana.

104

Pacnonoxxure ciaeayromue CreKTpaJbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS aOCOTIOTHO YEPHOTO TeJa.
OOBSICHUTE TTOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.Y¥.2

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPHI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.Y¥.2

106

UYrto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.1

108

MoskeT 1 BUIUMOE U3TydeHre BhI3BaTh (OTOI(PDEKT B MIIACTUHE U3
MeTaa, paboTa BeIXoa KoToporo pasHa 3.5 3B? O6ocHyiite cBOit
OTBET.

OIIK-1.B.1

109

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3ITyYEHUS.

OIIK-1.3.1

110

OO0BsicHUTe, KaK 3Heprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®DoTOH ¢ MHON BOIHBI A = 97,04 iM paccesuicsl Ha HENOIBIYKHOM
anekTpoHe nox yriaom 6 = 90°. [Ipeanoxure ciocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuU. PaccunTaiiTe ero BeMMYNHY B YKa3aHHOM
cinydyae. KoMmnToHOBCKast yTHHA

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojen ToMcOHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOaeIn?

OIIK-1.3.1

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIHbBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.Y¥.2

114

B uem cocTout runotesa ne bpoiinsa?

OIIK-1.3.1

115

OO®bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISAIOT
BOJIHOBBIE cBOMCTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHIL.

OIIK-1.3.1

116

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

OIIK-1.Y¥.2

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIMN?

OIIK-1.3.1

118

B gem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.1

119

CpaBHuTe IJMHY BOJHBI ¢ bpoiins nis mapuka maccoit m, = 0,2t u
s 2

npoToHa Maccoii m, = 1.67*10™’ kr, UMEIONUX OTMHAKOBbIE CKOPOCTH

V.

OIIK-1.Y¥.2

120

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

OIIK-1.Y.2

121

HOC‘IHTafITe, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.Y.2

122

[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJIHeHa BHENTHSS 2p-0007109Ka. ATOM KaKoro BEIIECTBA HMEET

OIIK-1.Y.2




TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

123

OrneHure 1Mo MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHS KOTOPOTO XapaKTepU3yeTcsl pPa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

124

MukpouacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CT€HKaMH1 U HAXOJUTCA B COCTOAHUHN C KBAHTOBLIM
yucioM n = 1. [Tokaxwure, Kak OnpeaeanTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MUKPOUYACTHUILY MAaKCUMAJIbHA.
HaiinnTe nx B yka3aHHOM Cllydae.

OIIK-1.B.1

125

Kakum moxer GBITB CIIMH Y9aCTUILl, KOTOPBIC OMMUCBIBAIOTCA
craructuko Gepmu-Jlupaka? [IpuBenure npuMepbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUs COCTOSTHUN
KBAaHTOBOM CHCTEMBI (DepMHUOHAMU U OO30HAMM.

OIIK-1.3.1

127

ConocTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JTYYCHHA.

OIIK-1.Y.2

128

[Ipennoxute TeopeTndecKoe 000CHOBAHHE, KAK M3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, €M B HETO BHEIPUTH
HEeOO0JIbIIIOE KOJTMYECTBO UHANEBON puMecH? BaleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTh UHAMUS — 3.

OIIK-1.B.1

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaus E2 = -5
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAMUT paboyee U3IydeHHUE.

OIIK-1.Y¥.2

131

Yemy paBHa MOJISIpPHAS TEIUIOEMKOCTh TBEPJIOTO TENA, COTTIACHO
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.1

132

OO0bsicHUTE, KaK KBAHTOBAs TEOPHUS TETUIOEMKOCTH TBEPAOIO Tela
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

OIIK-1.Y¥.2

133

Kaxkas gactuma HazpiBaercs pononom? KakuM KBaHTOBBIM
pacnpeeIeHueM ONMHUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.

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

Ne i/t

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

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM PaOOTHI

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid TIIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt [IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB
MHIMKATOpa
Cemectp 1
1 Kakas Oyzner TpaeKTOpHsl Y YaCTULIbI, ABIIKYIIEHCS paBHOMEPHO C OIIK-1.YV.2




IIOCTOSHHBIM I10 BEJIMYNHE YCKOpeHI/ICM?

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [TapaGona

4) OKpy>KHOCTb

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX q)HBH‘IeCKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHUS, COBITIAAAOIIYIO0 C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Wmnynsc

2) VYckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-1.3.1

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Hemy paBHa CyMMa BHYTPEHHUX CUJI, JEHCTBYIOLUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hymo

3) H3meHeHMIO UMITYyJIbCa CUCTEMBI
4) VYckopeHUIO EHTPAa MacC CUCTEMBbI

OIIK-1.Y¥.2

Urto nmpoun3oita€T mocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ KuHeTndeckumu sueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HaBCTPEUY YaCTHUIIE C
Maccou m;.

1) YacTuisl OyayT ABUTATHCS BIIPABO

2) Enunas yactuna OyaeT ABUTaThCS BIEBO

3) Yactuisl OyayT MOKOHUTCS

4) Yactuiel OyayT ABUTATHCS B MPOTHBOMOIOKHBIC CTOPOHBI

OIIK-1.B.1

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

1) He usmenurcs

2) YBenmuuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBHKEHHUS.

1) M=J*o

2) e=M/]

3) M=L*w2
4) L =r*p*sina

OIIK-1.3.1

VYkaxwure, yeMy paBeH MOMEHT WHEPLUHU TOHKOTO 00pyda Maccoil m u
paauycar.

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

OIIK-1.3.1




4)]) = m*r?

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

8 1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS OIIK-1.3.1
2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA
3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes
Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:
1) xr*m/c
9 2) H OIIK-1.3.1
3) kr*m’
4) wm/c?
Paccuuraiite Benu4uHy MOJYJII MAKCUMAJIbHON BEJIUYMHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
7/4) cm
10 D 12w/ OIIK-1.Y¥.2
2) 3wm/c?
3) 7 m/c?
4) 9 m/c?
Bribepure Gpopmyity, onpeaensionyo BeIMUuny (Ha3oBoi ckopocTu
BOJIHBI.
11 | 1) v=o0% OIIK-1.3.1
2) v=k*v
3) v=k*A
4) v=m/k
PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).
12 1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH OIIK-1.3.1
2) IlponopuuoHanbHa NPUPALEHUI0 KUHETUYECKOW YHEPTUU
3) Pasna nymr0
4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.
Kakas u3 nepeynciaeHHbIX (U3MUECKUX BETHUYUH UMEET Pa3MEepHOCTh
(kr¥m)/c*?
13 1) MowmeHT cuitbl OIIK-1.3.1
2) MowmeHT uHepIuu
3) MowmeHT ummnyibca
4) Cuna
Korna TanreHuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOpEHHUE MOCTOSTHHO, TO TaKOE IBU’KEHUE HA3bIBACTCA ...
14 1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM OIIK-1.3.1

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM
3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS




Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOKCHUH, €CJIN 3aBUCUMOCTDb HpOﬁHeHHOFO TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15t + t°2

15 1) V6wisaer OIIK-1.Y.2
2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer
4) Ocraércs MOCTOSTHHBIM
Kak BpIumCIISIETCS MOMEHT HHEPLIMM MaTEPUATILHON TOYKH?
1) J=m*l/3
16 2) T=m*P12 OIIK-1.3.1
3) J=2*m*/*/5
4) J=m*r*
Kak cooTHOCSATCSt MOMEHTBI HHEPLIMU JUCKA J 1T
U IIHHPA J1I, KOTOPhIE UMEIOT PaBHBIE MACCHl M PAIHYChI?
17 | D Ja=Ju OIIK-1.Y.2
2) Jn>Jun
3) Ja>2*In
4) Jn>Jw2
Haiinute oTHOMIEHNE TTpon3BeieHHBIX padoT (A1/A2), ecau aBa IUCKa C
paBHBIMH Maccamu U paauycamu R1 u R2 (R1 = 2R2) packpyuuBaror u3
COCTOSIHHS TIOKOSL /IO OJIMHAKOBBIX YIJIOBBIX CKOPOCTEH.
18 1 OIIK-1.Y.2
2)3
3)4
4)5
Kaxoit yuéHnslii co3pai crienuaibHyto Teopuro oTHocuTenbHocTH (CTO)?
1) Tanunei
19 2) Ditrmrreiin OIIK-1.3.1
3) Jlopenn
4) bop
Bri6epute ypaBHeHHEe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.
1) x=0,1tg(2t2+n/6)
20 19) x=0,1cos2t+m/6) OIK-1.3.1
3) x =5ctg(8t2+m/2)
4) x =0,05arctg(2t0,5)
IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAOLIEH
BBIHY)KJICHHBIE KOJieOanus1, OyaeT HabmomaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, () — YACTOTA BBIHYKJIAIOIIEH CHIIBI)?
21 1) o> oo OIIK-1.3.1
2) o>l
3) o=l
4) o <<nl
22 Bri6epute, kakas Gpusznueckasi BemMunHa u3MeHsercs moj Bosaeicreuem | OIIK-1.3.1




CHJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) MounspHas macca
2) Cxkopoctb

3) Macca

4) MoMeHT uHepIuu

23

BriGepuTe, B Kakoi cucTeMe TeJ MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSIHHBIM.

1) 3amknyTOM

2) HesamknyTO#, r;iIe CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CcyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSTHHA

4) HeszamknyTOl

OIIK-1.3.1

24

VYkaxute, paboTa Kakoil U3 NepeyrcIeHHbIX CHJI PaBHA HYIIIO NIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TeEINA.

1) Bsskoro tpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paauycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IIPUHSATH 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.Y¥.2

26

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJT KoneOaHmit
MaTeMaTHYeCKOr0 MasiTHUKA, €CIIH JUIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

1) VYBenuuurtcs B 3 paza
2) VYBenuuurcs B 4 pasza
3) VYwmenbmurcs B 2 pasza
4) VYwmenblinTcs B 4 paza

OIIK-1.Y¥.2

27

Uto nmpou3onAET co CpeIHEN SHEPIUeH MOCTYIATEIbHOIO IBHKECHUS
OJTHOM MOJIEKYJIbI ra3a, €cii 00beM HEKOTOPOH MacChl UI€aNbHOTO rasa
n300apHUECKH YMEHBIIWICS B 2 paza?

1) YBenuuutcs B 5 paza
2) YMmenbmuTcs B 5 pasa
3) VBenuuutcs B 3 pasza
4) YMeHbImuTcs B 2 pasa

OIIK-1.B.1

28

OreHuTe, KaKoi ra3 HarpeeTcst OOJBIIE B CICAYIONIEH CUTYaITUH: Ba
Pa3IMYHBIX UJCATBHBIX Ta3a — OJHOATOMHBIN U ABYXaTOMHBIN —
HaxOoJSTCs MPU OAMHAKOBOM TeMIIEpaType M 3aHUMAIOT OJTMHAKOBBIN
o0beM. ["'a3pl cxxuMaroTcst anuabaTHUecKu 10 yMEeHbLIEeHHS o0bema B 2
pasa.

1) I'a3bl Harpenuch OAMHAKOBO

OIIK-1.B.1




2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByxaTOMHBII Harpesncs 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH

Cemectp 2

29

YKaxkuTe sIBICHUE, KOTOPOe UMeHyeTcsl nHTepdepeHiueit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacrpocTpaHeHus MPU MEPEXOAE U3 OAHOU CPEABI B IPYTyIO

4) 3aBUCHMOCTD (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KaKUM JTOJDKEH OBITH yYToJI MaICHHUsI CBETOBOTO JIyda,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI C ajaroumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1neHuTe 37IEKTPOEMKOCTb IUIOCKOTO BO3YIITHOTO KOHACHCATOPA, €CITU
pacCTOsSTHUE MEXy ero 0OKJIafKkaMH yBEJIHYHTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaMU 3aJIMTh AUCTHIUTMPOBAHHON BoJoM (€ = 81)?

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) VYBenuuutcsa B 9 pas

4) VYBenuuurtcs B 12 pa3

OIIK-1.B.1

32

Ha3zoBure BemecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBUSIX MPAKTUYECKU HE
IIPOBOJST JEKTPUUECKUIN TOK?

1) IIpoBonHuKH

2) IlomynmpoBogHUKHU
3) Ilnatuna

4) JIMdIeKTpUKHU

OIIK-1.3.1
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Kak HampaBieHbI CUIIOBBIC TUHUU HAMPSKCHHOCTH
AIEKTPOCTATHYECKOTO OIS, CO3JAHHOT'O TOUYCYHBIM OTPHIIATSILHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTPEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia NPOTUB YaCOBOM CTPEIKU

OIIK-1.3.1

34

B xakux equnuiax B cuctreme CU nzMepseTcs: moTeHIan
BJIEKTPUYECKOTO MOJs?

1) Am
2) B/™m
3) B

4) A*m

OIIK-1.3.1




35

MoxeT 11 yacTuiia UMETh 3apsil, BeIMUrMHa KOToporo B 1.5 paza
OoJIbIIIe AIIeMEHTapHOro 3apsiia’

1) Moxer

2) Her, HE MOXET

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

OIIK-1.3.1

36

Yemy paBeH MOTEHIMAI 3JIEKTPUIECKOTO 10JIs ?

1) IloreHuuanbHOM 3HEPIU €AMHUYHOTO MOJIOKUTEIBHOTO 3apsiia WK
OTHOIICHHUIO TIOTCHIIMAJIbHOW SHEPTUH K 3apsiny

2) PaGore cui noss 1o NEpPeMEIeHNI0 €IMHIYHOTO OJI0XKHUTEIBLHOTO
3apsijia U3 JaHHOW TOYKH 110JI B OECKOHEUHOCTh

3) Cune, aeiicTByIOLIEH HA 3aps/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS

4) Kunerudeckoil sHEpruM NPOOHOTO TOUEYHOTO SMHUYHOTO 3aps/a B
JAHHOM TOYKE I0JIs

OIIK-1.3.1

37

Hamumure dopmyny 3akona Oma B nuddepernuanpHoin Gpopme:

1) R=U/
2) R=Q/M2At
3) j=c'E
4) R=P/I

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JJIMHY TyTH L U3 0JJHO# TOYKHU B IPYTYIO, €CIIU
paccTostHue MEXAy ABYMs TOUKaMU IPO3PAYHON AUDIIEKTPUUECKOU
cpensl S =4 m. [Tokazarens npenomiieHus cpeasl n = 1.5. OnTuueckas
JUIMHA TyTU L U3 OIHOM TOYKH B APYT'YHO COCTABUT. ..

1) 5wm
2) 6™
3) Tm
4) 11m

OIIK-1.B.1
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Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CITN
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercsi B Hylb U
HAIpPsDKEHHOCTB T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4uBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cunoi

3) Tlonspuzarnuent

4) MarsuToaBWXKYyIIEH CUIION

OIIK-1.3.1
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OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUM MarHUTHOU
WHIYKIUH.

1) OxpyXHOCTBH
2) Ilpsmas
3) Osanoun
4) Dnmunc

OIIK-1.Y.2

41

B kakux CAMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

OIIK-1.3.1




1) Am
2) B/™m
3) Kn
4) Tn

42

VYcTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpHUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

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

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2)10"°-10°

B) JIMDIIeKTPUK 3) 10* - 10°

OIIK-1.3.1
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OHGHI/ITG, KaK COOTHOCATCA YTJIbI HIAJACHUA O U OTpa’KEHUA (p CBETA.

I) a>>¢
2) a>0
3) a=0
4) a<o

OIIK-1.3.1

44

[Tpoananuzupyiite, uemy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTHIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO UL = 17

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

4) 1/16

OIIK-1.Y¥.2
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IL]IH O6’b$ICHeHI/ISI KaKoOT'O ABJICHUSA MOXKET 6BITI> HCIIOJIb30BAaH NPUHIUIL
I'toiirenca-®penens?

1) KorepeHTtHOCTB

2) Judpakuus

3) Ilonspusauus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.1
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IIpoananusupyiite, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPUXOB HA MIJLTAMETP.

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

OIIK-1.Y.2
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[Tpoananm3upylTe MTHTEHCUBHOCTH CBETA NIPH HHTEP(DEpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*t*N (N =0, 1, 2, ...).

1) 4+
2) 3*
3) 1

4 0

OIIK-1.Y¥.2
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Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapPaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TOJISI.

OIIK-1.3.1




1) Ilorenmuman

2) HampspkeHHOCTB
3) Hunyxnus

4) 3apsn

OueHure, KaK 3aBUCUT JEKTPUUYECKAsi MPOBOAUMOCTb MPOBOAHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

49 1) IIpsiMo mponopLHOHATEHO OIIK-1.V.2
2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHanabHO KBaapaTy
4) He 3aBucur
Ouenure, Kak U3BMEHHUTCS CHJIA 3JIEKTPOCTATUYECKOTO B3aUMOIEHCTBUS
JIBYX TOYEUHBIX 3apsJI0B, €CIIM OJIMH U3 HUX YMEHBIINUTD B 4 paza, a
paccTosiHue MEXy HUMHM YMEHBIINTD B 2 pa3a’?
50 1) Ymenbmutcs B 8 pa3 OIIK-1.B.1
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs
UTo U3 NepEeYnCIIEHHOTO SIBJISIETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHIMA
MarHuTHOTO 1oJisA?
1) CuioBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE
2) MarHuTHbl€ CHJIOBbIE JINHUM HAYMHAIOTCS HA MAaTHUTHBIX U
51 3aKaHYMBAIOTCS HA DJIEKTPUUECKHUX 3apsiiax OIK-1.3.1
3) MarauTHsle CUJIOBbIE TMHUU HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsaax
4) MarHuTHble CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
Crenaiite BBIBOJ, KaKOM reOMETpUUECKOi pUrypoit MOXKHO OIUCATh
TPAEKTOPUIO JBUKEHUSI 3apsyKEHHON YaCTULIBI, IBUTAIOIIEHCS 1101
HeKoTOpbIM yriioM (0° < o < 90°) K IMHUSIM MAarHUTHOM UHTYKLIUH.
52 1) OKpy®HOCTS OIIK-1.B.1
2) IlapabGona
3) T'umepOGoina
4) Cnupaib
Orenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICTaBIIsIeT COO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeTa.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccuuTaiite nmokaszaTenb MpegoMIICHUs BEIIECTBA, €CJIM CKOPOCTh CBETA
54 | npu mepexojie JIy4a U3 BO3JlyXa B HEKOTOPOE BEIICCTBO YMECHBIINIACH OIIK-1.Y.2

Ha 20%.




) 1.2
2) 125
3) 0.2
4) 22

55

PaccuuraiiTe yron Mexxy ONTUYECKMMU OCSIMU IOJIIpU3aTopa u
aHaym3aropa. I[Ipu npoxokaeHN CKpEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPAa NHTEHCUBHOCTH CBETAa YMEHBbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.Y¥.2
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[Ipoananu3upyiiTe, Kak K3MEHHUTCS BEIMUMHA MAarHUTHOW UHAYKIIMW HA
OCH JJIMHHOTO COJICHOU A, €CJIN TOK B HCM YBCJIMYUTL B 4 pas3a, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTH B 2 pa3a.

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

OIIK-1.Y¥.2

Cemectp 3

57

yKa)KI/ITC, KaKo€ TeJIO SIBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE
2) Ortpaxaer Bce nmajaroliee Ha HETO U3JTyUYCHHE
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) W3znywaer B BUIMMOM JIMAIa30HE

OIIK-1.3.1
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VY KaKkoro u3 Tea oTpaxkaTesbHas CIOCOOHOCTh OJIM3Ka K HYIIO?

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

4) Yepnoro

OIIK-1.3.1
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Onenure, BO CKOJIBKO pa3 yBEIHUMIACh SHEPreTHUECKasi CBETUMOCTh
abconroTHO YepHOTro Tena mpu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

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

OIIK-1.B.1
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Bri6epuTe, kakast popMyna Hanbosee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHmTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

61

Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?

OIIK-1.3.1




1) Ansda-, 6eTa-, raMMa-u3ITydCHUS

2) TennoBoe U3nyyeHUe

3) JlazepHoe n3aydyeHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MaKCHMyMa
M3ITy4aTeNbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJIIOTHOM TeMIiepaType.

62 1) 3akon Credana-bonprMana OHK-1.3.1
2) IlepBsiii 3akoH Buna
3) 3akon Kupxroda
4) 3akon Maitoca
Yxkaxkute GopMyiy, ONpeAesIONy0 SHEPTUIO CBETOBOTO KBAHTA!
1) E=(m*c?)2
63 2) E=h*c OIIK-1.3.1
3) E=h*A
4) E=h*v=h*\/c
[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A 1al0IIETO
CBETa MOCTOSTHHOM JJTUHBI BOJIHEI.
64 OIIK-1.Y¥.2
1) Ymenbiaercs
2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS
3) CHavasia yBeJIMUMBAETCS, 3aTEM YMEHBILIAETCS
4) CHagaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIACTCS
IIpoananusupyire, 4TO MPOU3OUAECT C KHHETUYECKON SHEPrUen
(OTORNEKTPOHOB, €CJIH, HE MEHSSI YaCTOTHI MaJJaloIero CBeTa,
YBEJIMYUThH €r0 UHTEHCUBHOCTH B 2 paza?
65 1) YMmenbmuresd B 2 paza OTK-1.v.2
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs
4) YBenmuuutcs B 2 pasza
OneHuTe BETUUMHY KpacHO# rpanuiisl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO U3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. Pabota BeIX0/1a 3IEKTPOHOB C IIOBEPXHOCTH
katojga paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
66 | 2ICKTpoHa —¢ = 1.6¥107" K. OIK-1B.1
1)3.2%10" I'g
2) 4.8%10" I'y
3)4.8%10" I'n
4) 4.8%10" I'y
Kakum o6pazom 3aBucHT paboTa BBIXO/1a JIEKTPOHA C TIOBEPXHOCTH
KaTo/a 13 KaJMHs OT YaCTOTHI MaJJaloIIero ceera’?
67 1) IIpsiMo mponmoOpLUHOHATBEHO YaCTOTE OIIK-1.3.1

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSHKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI
4) He 3aBucut oT 4acTOTHI




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

1) ®otorddexT Bo3MOKEH, €CITU KaTOJ HArPeTh 10 TeMIepatrypsl 347

68 K OIlK-1.V.2
2) He Oyner
3) ®otorhdhexT BO3MOKEH, €CIH TOTMOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOMIYIO Pa3HOCTh MOTCHIIMATIOB BEJTMYNHON HE
Menee 1 B
4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5
Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3PCHHUS:
A) Yucna GOTOHOB B CBETOBOM ITYUKE;
b) Duepruu ¢porona;
B) Koadurnuenra orpakeHns MOBEPXHOCTH.
69 OIIK-1.Y.2
Otser:
1)A,B
2)A,Bb,B
3)b,B
4)A, b
[IpoananusupyiiTe, B Kakux 00JACTIX CIIEKTpa 3JIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.
70 1) Bumumbrii quana3ox OIlK-1.YV.2
2) Pagnonuana3on
3) TeparepiioBblii 1Mamna3zoH
4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue
CnemnaiiTe BBIBOJ O BETUYUHE MUHUMAIBHOTO OOPATHOTO HAMPSIKEHHUS,
MIPU KOTOPOM MOJHOCTBIO MpeKpalaeTcst OTOTOK. Y CIOBUE: IHEPTHUS
¢doToHOB paBHa 6.5 3B, a (OTOKATO] UTOTOBIIEH U3 JIUTHSL, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 »B.
71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJIBKO pa3 1aBJIieHUE CBETa, a1al0IIEero
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JIaBJICHUS CBETA, MaJIa0IEero NepreHIuKYIIPHO AeaIbHO YePHOU
MIOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2)1
3)1.5
4)3
Kakum 00pa3om uMItynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?
73 OIIK-1.3.1

1) Wmmynbc mpsiMo IPOTIOPITMOHAICH ITTHHE BOJTHBI
2) Hmnynbc npsMo NponopIHoHaIeH KBaApaTy JJIMHbBI BOJHBI




3) Wmnynsc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI
4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

74

B kaxoii 0651aCcTH CrIeKTpa 3JIEKTPOMArHUTHOTO U3ITyUYEHUSI UMITYJIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

1) UudpakpacHoe nznyyeHue
2) TeparepiioBoe U3ITydeHHE
3) PenTrenoBckoe u3nydeHue
4) PagronsnydeHue

OIIK-1.3.1

75

[Ipoananu3upyiite, KaKO€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA!

1) UHTEeHCUBHOCTD CBETa HE 3aBUCHUT OT INIOTHOCTH MOTOKAa (JOTOHOB U
HX DHEPIUuu

2) CBeT MOXET U3Iy4aThCs U PacCpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHu — KBaHTaMH

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

OIIK-1.Y¥.2

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOro nocrynara bopa.

1) VYT1BepxaeHue o CylleCTBOBAHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUN

2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3ITy4aeMOT0 WUJIH MOIJIONIAeMOr0 KBaHTa CBETa

3) B arome 351€KTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1

77

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

1) IornomaTh 1 U3Iy4aTh JUIIb HEKOTOPBIH JUCKPETHBIN HaOOP
3HAYEHUW SHEPTrUH

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats b0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTUH, MO0 JIFOOYIO
MOPLIUIO SHEPTUHN

4) N3nyyaTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIH
JTMCKPETHBIN Ha0Op 3HAYCHUI SHEPTUU

OIIK-1.3.1

78

Ykaxure, K KAKOMY IHANa30HYy U3TyYEHUSI OTHOCATCS TIEPEXOJIBI U3
cepuu banbmepa B atTome BOAOpOAA.

1) TemnoBoe u3Ny4eHHE

2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma u3ayueHue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiiTe, Kak K3MEHWIACh SHEPTUS AaTOMa BOJIOPO/IA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

OIIK-1.Y¥.2




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

80

OneHure pa3HOCTb SHEPTUH OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tiepeliel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHOE, U TIPU JaHHOM NEPeX0/ie MPOU3O0IILIO U3NlydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.

1) 045B
2) 1,95B
3) 1,25B
4) 2,25B

OIIK-1.B.1
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VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns:

1) JlrxoOble MUKpPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00Jaqat0T
BOJIHOBBIMH CBOWCTBaMU

2) AToM He MOKET CoJiepKaTh Oosiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIeMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

3) OHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTBIO 33]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKAeTCsl U MOTJIOMIAETCSI HE HENPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU

OIIK-1.3.1

82

BriGepure yTBepxkaeHue, Hauboiee NpaBIIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) MukpoyacTulbl MOTYT MPOSIBJISATH BOJHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4yacTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

OIIK-1.3.1

83

Paccuuraiite nnuHy BoiHBI A€ bpoitns ajis 3eKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 km/c. Macca anexkrpona m, = 9,1%10™" kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 m

3) 201 um
4) 3.6 MKkM

OIIK-1.Y¥.2

84

VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKCIIO M IIPHU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

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

OIIK-1.3.1
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yKa)KI/ITe, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHCJIO 1.

1) OHepreTuyeckue ypoBHH 3JIEKTPOHA B aTOME
2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

OIIK-1.3.1




3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJlaHHOE HAIIPABJICHUE
4) BennyrHy MOMEHTa UMITYJIbCA SJICKTPOHA B 3aJJAHHOM HAINPaBICHUN

86

yKa)KI/ITe, 9To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHBI MEXaHUYECKUIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEPruIo CTAIMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) Bennunny MOMEHTa UMITYJIbCA IEKTPOHA B 33JaHHOM HaIpaBICHUU
4) DHepreTuYecKue YpOBHH JJICKTPOHA B aTOME

OIIK-1.3.1

87

B gectp xoro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTUU aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1)D#inmTeitna u ge Xaaca
2) llltapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-1.3.1
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Kax Ha3BIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHHOFO paccesaHus C
qaCcToTaMH, MCHBIIIMMHU 4aCTOTHI ITaJarouicro cBera?

1) OpankeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKAMHU

3) CTOKCOBBIMHU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.1

89

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

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

BBIp2)KEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBI.

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

4) BonHoBas GpyHKIUS MpeACTaBIIET COOON KHHEMAaTHUYECKUN 3aKOH
JBMKEHUS] MUKPOUYACTHILBI X=X (t) B HESIBHOU (popMme.

OIIK-1.3.1
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BriGepure BepHyI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIPEIEICHHOCTEH
Ieiizenbepra:

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

OIIK-1.3.1
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VYkaxxuTe, Kakue 4acTUIbI SABISAIOTCS (PepMUOHAMHU.

1) DnekTpuyecku 3apsiKEHHbIE YACTHUIIBI.

2) DIeKTpUUYECKH HEHUTPAJIbHBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUuyecKU 3apsKEHHBIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kak HazpiBaeTcs TBepo€ TeNo, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aIl0THEHA, 30Ha MPOBOIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3alpEeNICHHOM 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
JIBYDKCHMA?

OIIK-1.3.1




1) IIpoBomHuk

2) JudnexTpuK

3) IlomympoBogHUK

4) IlpuMecHBIN NOTYIPOBOAHUK
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Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) Jx*c
2) Jx/c
3) dx/m
4) JIx/>B

OIIK-1.3.1

94

KaKaH BHECCHUCTEMHAas €AMHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) »B
2) A
3) kKan
4) ospr

OIIK-1.3.1
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Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENETIEHHOCTEN
I'eiizenOepra asist 3HEPrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW HEprueu?

1) Oneprus npsMo NponoprUOHaIbHA BPEMEHU

2) Dwueprus 00paTHO MPOMOPLHUOHATIHLHA BPEMEHU

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

4) Yewm Oosblie HEONPEIEIEHHOCTh YHEPTUH, TEM MEHBIIIE
HEOIPEEIEHHOCTh BPEMEHU

OIIK-1.B.1
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B xo/1e u3Mepenust ¢ J0CTaTOYHO BBICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYIIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIEAYET, PYKOBOACTBYSACH COOTHOLICHUSIMA HEOPEAECIICHHOCTEN
I'eitzendepra.

1) Bpewms )Ku3HU U DHEPTHUS AJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

2) Koopaunata X 3JIeKTpOHA HE MOXKET OBIThH ONpEJIEIeHa C BBICOKOH
TOYHOCTBIO

3) Bce koopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCa 3JIEKTPOHA UMEIOT CTPOTO
OTpe/ieIEHHOE 3HAYCHHE

OIIK-1.Y¥.2
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Kax Ha3pIBaeTCsS COCTOSHUE OJICKTpOHA B aTOME€, COOTBCTCTBYIOIICC
MHUHUMAJIbHOMY BO3MOKHOMY 3HAUCHUTIO €TI0 3HepFI/II/I?

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

4) BaneHTHOE COCTOsSIHHE

OIIK-1.3.1
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B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUS] MUKPOYACTHUIIBI B

OIIK-1.3.1




[IEPUOAUYECKOM ITIOTEHIATIE

2) B xopnycKyJIsIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU
IIPOXOXKIACHUU €T0 Yepe3 y3KOE OTBEPCTHE

3) B HaxoxIeHuu 4acTUIbl Cpa3y B HECKOJIBKUX TOYKaX IPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoxIeHUN MUKpPOUYACTUIIBI Yepe3 MOTeHINAIbHbIN Oapbep,
KOTJ1a SHEPTHsI YaCTUIBI MEHBIIIE BHICOTHI ATOTO Oapbepa

Kakue noaBm>XHbIe YaCTUIBl WIIM KBA3UYACTHUIIBI SIBJISAIOTCS HOCUTEIAMHI
3apsja B MOJTYIPOBOAHUKAX?

99 1) DnekTpoHbI OIIK-1.3.1
2) IIpoTtonbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOIIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PAObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIAEISIIOIIME  MPOLEAYPbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. MGTOI[I/I‘-ICCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCIUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEUIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHIYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKINH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmanupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)K0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIILJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO I CAMOCTOSTEIHHOW pabOTHI;

— TMOJIydYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHSI HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha ONFIKAMIIINAE TOJIBI;




— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranu3anuu y4eOHOTO
mporecca, 3aKIF0YaronIasics B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOCHMSI HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JUCITUTIAHBL, TPHOOPETEHUSI YMEHUW U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MpaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00YUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 10 U3y4aeMOW TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYAIOIIMMCS TPAKTUYECKUX 3aHITHIMA:

— 3aKkperuieHHue, YriayOJleHHue, pacliupeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 33]1a4;

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

— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpeboBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYSCKUX 3aHATUNA TIPUBENICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubianoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHIE:

1. Mexanuka. Kone6anus u Bonmubl. Tepmoaunnamuka. Coopuuk 3amau //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FHO.H.
[{apes. CIIOI'YAIL 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, U.W.
KoBanenko, E.H. Korimukos, W.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Mapes, b.®. Mudppun. CIIOI'YAIL2019. 78 c.

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

11.3. Meronuueckue ykazaHMs Ui OOYYaIOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozxe BeImonHEHHS 1a0OpaTOpHBIX paboT OOy4yaromMHCA [OJDKeH YIIyOuTh H
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJE€Th COBPEMEHHON METOAMKOW M TEXHHKOH
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHONW XapaKTEPUCTHUKOW OO0Yy4aromerocs.



Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

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

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUvIeHUe, pa3BUTHE U JAeTaln3alusl TEOPEeTHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeelieHHOe 4YHciio j1abopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEPEHHM, U OJHO Ha 3amuTy oTuera. OTUET MUIIETCS HE BO BpPEMs 3aHATUM, a JoMa WIH B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00s3aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIeHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNBLHO MOYYHTe B OMOIHMOTEKE BCe TOCOOMS, BRIITyCKaeMbIe Kadeapoid.

BomonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMACT:

— Kakue sIBJICHUS OH OyJeT HaOII0AaTh U HCCIICIOBATh;

— Kakas LeJb Iepe]] HUM MTOCTaBJIeHa;

— KakuMH MpuOOpaMu U Kak BeIyTCsl U3MEPEHUS;

— Kak cJeayeT MPOBOJUTH SKCIIEPUMEHT.

[ToydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwimomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKHM TIocoOueM; (amuuivs, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMuIdsg W WHUIHMAIBI MPEnojaBaTeis; Tabauia TeXHUYSCKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH M Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOHN
pydkoii. 3anuch HAOMIOEHWM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JMILIb YePTUTH TAOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTeabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens




03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MIOJTy9YCHBI IMEHHO TeM CTYIACHTOM, KOTOPBII COCTaBMII MTPOTOKOJ.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3allMIIaeT €ro Ha CIeayroleM 3aHaTuu. [lpu 3amuTe ordera MOTyT OBITH 3a/aHBI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
NPUHSATBHIA OTYET MPETIoIaBaTellb BHICTABISIET CTYICHTY OIEHKY M ITOCIIE 3TOTO COOOIIaeT HOMED
Y Ha3BaHUE CIeAYIoMIeH JTabopaTOpHOU pabOTHLI.

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

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpPHOM pabOTHI, OTTyHa €€ CledyeT
Hepenucars.
2. Omnucanue 1a00paTOpHON YCTaHOBKH.

Omnucanue YCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT OorpaHu4uThCs (PYHKIIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH YCTaHOBKH. He Hy)XHO NpPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCIICPUMEHT M MEPEUUCITUTh U3MEPUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. PabGoune popmyIbl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (POPMyJNbl, MO KOTOPHIM HENOCPEACTBEHHO
NPOM3BOJIATCS BBIYMCIICHUS MccelyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee nmpuBeneHHbIe
(opMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn ¥ IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOJUTh HE HYXKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUHN U BEIYUCIICHUH.

B 3TOM pa3nene 0OT4YeTa 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 OHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B OTOM pasllene.

5. Tlpumepsl BEIYHCICHHM.

B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JIOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyiie. DTOT paslen HYXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HAaWTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. Brwrunciienne NOrpenrHoCTeN.

B »TOM pazmene or4era MOMKHBI OBITH TPEICTaBICHBI (POPMYIBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckass o0paboTKa pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
GopMyIBI, TIO KOTOPHIM BBIYHCISUIUCH CHUCTEMATHUYECKHE M CIIYYaiHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJbIe BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO OBbIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BAXKHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJATCA Ha OTACNBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U



NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITIOJHAIOTCS. HA MIUITUMETPOBOM Oymare. Ha kaxmoll ocn JODKHO OBITH 0003HAYEHO, KakKas
BeIMYMHA M B KaKuWX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHON CEeTKH. VI3MepeHHbIe Ha OIBITe 3HAYEHUSI MOIHCHIBATH
Ha ocsx He cnenyer. Ha rpaduk obs3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIONast UX JUHUSA. OKOJIO OJHOW WM HECKOJBKUX TOUYCK OTKJIAIBIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM mHoOWaeT
peyb HUXKE).
8. OxoHYaTeIbHBIE PE3YIbTAThI, UX 00CYKICHUE, BHIBOJIBL.

B »TOM pasgene ordyera HYXHO NOJABECTH HUTOr MpojesnaHHOW pabotel. Cruemyer
HaIUCaTh, KAKUE MOTYYCHBI BEJIMUNHBI, U ¢ KAKUMHU ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAMINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYXKHO CPaBHUTH
9TH pe3yJbTaThl U HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEE,
ynooHee.

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME W3MEPEHHOM BEIMYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OIMbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
ABJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

Otuet no naboparopHoi paboTe JOKEH BBIMOIHATHCS Ha JHucTax ¢opmata A4. 3anucu
Ha JIUCTaxX BEIYTCA TOJIBbKO, C OJHOM cTOpoHBbI. 1o kpasm nncTa 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€ HYXKHO JIMIIb IOCTaBUTh HOMEP CTpPaHUIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAUMHAs ¢ TpeTbero. IlepBblifl nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ 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 MOACMOTpenn y KOro-To, a He BBIBEJIH CaMHU.
Jlyumie cnpocuts npenogaBatenss. OH MOACKaXET WJIM NPOBEPUT, MpaBUWILHO JU y Bac
HOJYYHIIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HareyaTaH Ha MpUHTEpeE.
DneKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Metoauueckie yKazaHWs MO BBIMOJHEHHIO JA0OPATOPHBIX pabOT MpPHUBEACHHI B
CIEAYIOMHX NocoOusix, umeromuxcs B Oubnuoreke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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

//MM.M. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.JI. Ilmexorkunua, JI.E.

[Torapes, B.K. ITpwmmnko, }FO.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.
2. DmnexktpuyectBo W MarHetusM. Jlabopatopubiii npaktukym // A.B. Komeubsios, E.H.

Kotnukos, H.II. JlaBpoBckasa, FO.A. Hosukoma, B.K. Ilpuwmunko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.




3. BonnoBas ontuka. Jlabopatopuseiii nmpaktukym //E.H. Kormukos, W.II. KpekryHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tpormun. CII6I'YAIL, 2013. 68 c.

4. Bonnoas ontuka. YueOHo-meToanueckoe nocobue // E.H. Kotnukos, FO.A. HoBukoga,
I'.B. Tepemenko. CIT6I'VAIIL, 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. [lonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIIGI'YAIL 2021.90 c.

11.4. MeTonuueckne yka3zaHUs JJIsi OOYJaroNIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboTbI

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONUiiCs BBITIOJHIET PaboTy 1o
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHS.

Jnst oOyyaromuxcst mo 3aoyHOi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs Gpopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHALHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — padoTy
00yJaroIInXCsl, SIBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYaIONMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYyCMATPUBAET KOHTPOJb KadeCcTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
TUCHUIUIMHBL. TeKymuii KOHTpPOJIb OCYLIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKu KOHTPOJBHBIX MEPONPUATHNA U CPOKH TOJBEICHHS WUTOTOB OTOOpa)X)aroTcs B pabOUmMX
yueOHBIX MIaHax Ha cemectp. OOydvamomuiics MAOMKEH BBIMOJIHUTH BCE KOHTPOJIbHBIC
MEPONPHSITHS, IPETYCMOTPEHHBIE HAa TAHHBIN CEMECT], MOCIIE YeTO MPENo1aBaTeNb MPOCTABISET
OasIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTAMH 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMU (DOpMAMH TEKYIIETO KOHTPOJS 3HAHUN, OOYJAIOIIUXCS SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCsl MOTYT OBITh: Oecelbl MpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONmpHUsITHE CUUTAETCS
BBITIOJTHEHHBIM, €CIIM 3a HEro CTYACHT IMOJYYHMJI OLIEHKY B Oalax HE HI)KE MUHUMATbHOU
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBIICHCS B cllydae MPOIYCKa OOYYaroIIUMCS
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYyYAIOUIEroCss Ha 3aHATUAX, HEYIOBIECTBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYJIbTAIUSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
MPOMEKYTOUYHOW aTTeCTaluy: TOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WU JO0MycKa K K
nudGepeHIMAIBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTMHE.



B Teuenme cemectpa i gomycka K aupdepeHIUanbHOMY 3a4eTy WM IK3aMEHY
CTYAEHTY HEOOXOMMO c/iaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«YAOBIIETBOPUTENNBHOY». B Cilydae HEBBINOIHEHHs BBILICU3IOKECHHOIO CTYJEHT, IPU YCIEHIHOM
IIPOXOXKIACHUM IIPOMEKYTOUYHOM aTTeCTalMd, HE MOXET IOJYYUTh aTTECTALlMOHHYIO OLEHKY
BBIIIIE «YAOBIECTBOPUTEIBHO.

11.6. MeTonuueckne ykazaHUs UIsi 00YYaIOIMIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUYHOM
aTTECTALlUH.

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

— D9K3aMeH — ¢opMma OICHKH 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4eHMs BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELICHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIECTBOPUTEILHO.

OK3aMeH MOXET MPOXOIUTh B BHJE YCTHOIO OIpOca WM TecTHpoBaHHsA. OCHOBaHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAlUU SIBJISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHH YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKAsI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABHHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTO NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

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

OCHOBHBIMM OpPHEHTHpPAaMHM IIPHM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadala cecCHd OBbUIM CIOaHbl M 3allMIIEHBI BCe JabOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroTOBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeesaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIMPOBAThH
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.
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