MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

I.T.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

B.A. ®etncos

(MHUIMABL, (aMIIHs)
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(moxrucs)

« 22 » wmoHa 2023T

PABOYAA ITPOTPAMMA JTUCHUITJINHBI

«Du3uKay
(HanmeHOBaHHE JUCIIMILTAHBI)

Ko HanmpasieHust moAroTOBKHU/
CIENAIbHOCTHA

23.03.01

HaumenoBanue HaIpaBJICHUA

TexHOoM0rus TPAaHCIIOPTHBIX MPOLECCOB
ITOATOTOBKH/ CIICITHAIBHOCTH

Haumenosanue Opranuzanus nepeBo30K U yIpaBJieHUE B €MHOU
HaIlPaBJIEHHOCTH TPAHCIIOPTHOM CUCTEME
®dopma 00yueHHs 3a04Has

Cankr-IlerepOypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

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

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

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

gt
JLT.H., TIpod. i 5 14.06.2023 A.B. Kombsuis1os

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

OtBerctBeHHbIH 32 OIT BO 23.03.01(01

) /
Jom., 1.T.H., JOII. ///7/ 21.06.2023 H.H. Maiiopos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) / = }r(ozumer;, nara) (MHUDHATEL, (haMIIIHs)

3amecTuTenb qupekTopa uHcTuTyTa Nel mo Mmeronudeckoit pabote
—

_ 7/ 21062023  B.E. Taparyn

i
(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) ST }r(o;:nncr;, nara) (MHULHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara IO HalpaBJIEeHHIO TNOATOTOBKM / crenuanbHoctd 23.03.01
«TexHomoruss TPaHCIOPTHBIX IPOLIECCOB» HAIpPaBIeHHOCTH «OpraHu3anus IEepeBO30K U
yIpaBJIeHUE B €JMHOI TpaHCIIOPTHOU cuctemey. JJucuuminna peanusyercs kadeapoit «Ne3y.

JlucuumuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUM:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MAaTEMaTUYECKOI0 aHAJIN3a U MOJICIIMPOBAHUS B IPO()ECCHOHAIIBHON JESITEIbHOCTHY;

OIIK-3 «CmocobeH B cdepe cBoeil mpodeccHOHANBHON AEITeTbHOCTH TPOBOAUTH
U3MepeHuss U HalmoJeHus, o0padaTbiBaTh M IPEJICTABIATh SKCIEPUMEHTAIbHbIE JaHHbBIE U
Pe3yNbTaThl UCIIBITAHUI.

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TMPEAYCMAaTpPUBAET CleAyrouMe (opMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO0miasi TpyJ0€MKOCTh OCBOCHHS JHUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIx equHUI], 468
4acoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

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

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

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPa
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben
MPUMEHSTh OIIK-1.3.1 3HaeT OCHOBBI MATEMAaTHKH,

€CTECTBCHHOHAYUYHBIC | (DU3HMKU, BBIYUCIUTEIHPHON TEXHUKH U
U OOIIEHH)KEHEPHBIE | TPOrPaMMHUPOBAHHUS, METOIbI

Oo6menpodeccnoHanbHbIe | 3HAHUS, METO/IBI MOJICTTHPOBAHUS

KOMIIETEHIINU MaTEMATUYECKOT'O OIIK-1.B.1 BnageeT HaBLEIKAMU
aHajau3a u TEOPETHUECKOTO U KCIIEPUMEHTATBLHOTO
MOJICJINPOBAHUS B UCCJIEIOBaHUS OOBEKTOB
npodecCHOHANBEHOW | TPO(EeCCHOHABLHOM e TEIIbHOCTH
JIEATEIbHOCTH

OIIK-3 Cnoco0OeH B

cdepe cBoen
dep OIIK-3.3.1 3HaeT OCHOBBI POBEACHHUS

npogeccuoHaIbHON . o .
U3MEPEHUH 1 HAOIOACHUH C MOCTIeIyIomeH
JeSITeTbHOCTH .
00pabOTKOM TaHHBIX, BKIIIOYAs aHAJIH3
HPOBO/IUTH
AKCIEPUMEHTAIBHBIX PE3YJIbTATOB,
U3MEPEHUS U
Ob6memnpodeccnoHanbHBIE COTIOCTABJICHUS UX C U3BECTHBIMU
HaOJIIOIEHN,
KOMITETCHITHH aHaJIOTaMH
o0OpabaThIBaTh U
OIIK-3.Y.1 ymeer npoBOAUTh U3MEHEHUS U
IPE/ICTaBIISATh
HaOJFOICHUS C MTOCIIEAYIOIINM aHATH30M
IKCIIEPUMEHTAJIbHBIC .
NP PEIICHNH 3a/1a4 TPO(EeCCHOHANTBHOM
JTAHHBIC U
JeSITeTbHOCTH
pe3yIbTATHI
UCTIBITAHU I

2.  Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIECIYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU JPYTUX JTUCIUILIAH:

— «DIIEKTPOTEXHUKAY,

— «MarepuanoBeeHIEY;

— «Metponorus;

— «MexaHuKa;




— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHIUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

N TpynoeMKOCTb 10 ceMecTpam
Bun yuebHoit paboTbl Bcero Nol Ned N3
1 2 3 4 5

Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 48 16 16 16
B TOM YHCJIE:

nexumw (JI), (gac) 24 8 8 8

npaktudyeckue/cemunapckue 3anarus  (113), 12 4 4 4

(qac)

naboparopusie padbotsl (JIP), (dac) 12 4 4 4

KypcoBoii npoekT (padota) (KII, KP), (dac)

HK3aMeH, (4Jac) 27 9 9 9
Camocmoamenvnasn paboma, Bcero (dac) 393 119 119 155
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

IIpumeuanue: " kaHnaTCKui SK3aMeH
4. ConepxaHue TUCIUTIIAHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI IO pa3/ieiaM U BUIAM 3aHSITHIA.
Pa3nensbl, TeMbl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Paznensbl, TeMbl IUCHUTIITMHBI (1ac) (C3) | (aac) (qac) | (wac)
Cemectp 1
Paznen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynsapHas ¢puzuka 2 1 1 39
Hroro B cemecrpe: 8 4 4 119
Cemectp 2
Pa3nen 4. DnextpuuecTBo 3 2 2 40
Pa3nen 5. Margetusm 3 1 1 40
Paznen 6. Onrtuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 3
Pasnen 7. KBanroBag onruka 3 2 2 52




Pasnen 8. KBanroBas MexaHuka 3 1 1 52
Paznen 9. Cratuctuueckas Gpusnka 2 1 1 51
Uroro B cemectpe: 8 4 4 155

Hroro 24 12 12 0 393

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromMUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETLHOCTHIO.

4.2. CopnepxkaHue pa3/ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

Kunemartuka nBukeHust MarepuasibHoOM TOUKU. [1yTh 1
nepemetienne. Ckopocts u yckopenue. HopmanbHoe n
KacaresibHOe yckopenus. [loctynaTenbHoe v BpalaTreabHOe
nBrkeHne. OCHOBHAs 3a7jaua KHHEMAaTUKU MaTEpUAIbHON
TOYKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpallaTeIbHOM JIBUKEHUH.

HNuepuuanbhbie cucteMbl 0TcyeTa. OCHOBHBIE 3aKOHBI
KJIACCHYECKOU TUHAMUKHU - 3ak0oHEI HrroToHa. OcHOBHAs 3a7a4ya
JUHAMUKU MaTepHallbHON TOUkU. HemHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPLIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHTp
Macc u ero asumxeHue. Cucrema eHTpa Macc.

Mexanudeckas paboTa u MOITHOCTh. KuHeTn4eckas sHeprs.
3aMKHYThIE U HE3aMKHYThIE cUCTeMBI. [loTeHIInanpHas sHeprus
cuctembl. CBI3b MEXIAY NOTEHIMATIBHOW SHEPTUEH U TIOJIEM
KOHCEPBATUBHBIX CUJI. 3aKOH COXpPAaHEHHUS MEXaHUYECKON
SHEPIUH.

MOMEHT CUJIbl U MOMEHT UMITYJIbCca. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJIbca. MOMEHT NMITyJbCa
TBEPJAOTO TeJIa OTHOCUTEIHHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaIaTeIbHOTO
JBWKEHHUs TBepaoro tena. Kunernueckas sneprust
Bpalarouierocs Teepaoro tena. Ilocryiarsl cenuanbHOU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTb. PensTuBucTCKU nMnyibe. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuneTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3HepTrun. CBsA3b MEXAY SHEPTUEH U UMITYITBCOM
YaCTHUIBI.

Pa3znen 2. Kosie0anus u BOJIHBI.

I'apMOHHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOP
(MaTeMaTUYECKUN MasATHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
o[ IeHCTBHEM yIpyroi cuibl). CroxxeHue KoueOaHui.
Huddepennmanbroe ypaBHeHUE Konebanuii. CBOOOTHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
Kunemartrka BOJTHOBBIX MPOIIECCOB (IJIOCKHE U C(hepruuecKue




BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cyneprio3uimm.
3Hepr1/1;1 BoJHEL IToToK OHCPTHUHU. M HTEeHCUBHOCTE BOJIHEL.
Crosiyas BosHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaasi pusnka.

TepMoauHamMuueCcKre COCTOSIHUA U npoueccsl. [TonsaTue
byHkuM coctosanus. Buyrpennss sneprusi. Konnuectso
TernoTel. PaboTa Tena npu u3meHennu ero oorema. Ileproe
HayaJlo TEpMOJMHAMUKU. Temneparypa U BHyTPEHHSS SHEPTUs
Kak (pyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMoauHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHUSL, BHYTPEHHSSI SHEPT U,

TEIIOEMKOCTH, YpaBHEHHE afuadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpoInus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
MoJiekynl. Cpeassisi KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE
ypaBHEHHE KMHETHYECKOW TEOPUH UAEaTbHbIX I'a30B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

OnekTpuyeckuit 3apsia. CBOWCTBA AIEKTPUUECKOTO 3apsa.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpoctatnueckoe nosie. HanmpsikeHHOCTD
AJIeKTpoCcTaTnyecKoro nosst. [IpuHuun cynepnosunuu.
DIeKTpUYECKHi TUIoJb. PaboTa chil 3J1IeKTpOCTaTHIECKOTO
noJisi. Teopema 0 LIUPKYISIUY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCT M TOTEHLIMAT 3JIEKTPOCTaTHYECKOI0 101,
CBsI3b MEXIy HUMHU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
10JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
TuaeKTpuKoB. [lonspuszanus nuanektpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [usnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckas IPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEILICHUE
(uagykuus). Teopema ["aycca a1t 3J€KTPUUECKOTO 1O B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI 3JIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apsHKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTHUM JIEKTPUUECKOTO MO, DINEKTPUUECKUH TOK.
OnexkTpoaBwKyIIas cuia. 3akonsl Oma u Jhxoynsa-Jlenua B
UHTErpajIbHON U quddepeHnnanbHoi Gpopmax.

Pa3pnen 5.

Marnerusm.

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

Pazgen 6.

Onrtuka.




[1nockue MOHOXpPOMATHYECKHUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. BexkTtop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCONIOTHBIN MOKa3aTens npejaoMieHus. MHTepdepeHIus.
Mertonapl HaOmOAeHUS HHTEphEepeHIu cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-Openens. Jucnepeus cera.
Hudpakuamonnas pemerka. [lomsipuszanus cBera. 3akoH
Maioca.

Pa3pen 7.

KBantoBas onruka.

TennoBoe uzmyuyenue tein. 3akoH Kupxroda. 3akoHbl
W3ITy9eHHS a0COTIOTHO YEPHOTO Tena. Y apTpadroieToBas
katactpoa. KBanroBas runoresa u gpopmyina [lnanka.
KBanToBas ontuka. ®otosddexr, onbitel CroeroBa. GOTOHEI.
Hasnenue cBeta. KopmyckynsapHO-BOTHOBOH yanu3m. DPQexT
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bpoins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BonHosoi
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJH 1 bpois.
[Tpunnun neonpenenennoctu I eitzendepra. Bonnosas
GbyHKIIHS, €e OCHOBHBIE CBOMCTBA. OnepaTtopsl (PU3UIECKUX
BENTMYUH. BpeMeHHOE U cTallMOHApHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHNUS
nBrxeHusa. CBoOonHasg yactuia. Yacruia B 0eCKOHEUHOM
noTeHuuanbHou sime. KBanTtoBeril ocumsisitop. Hynesas
SHEprus, HyJeBble Koyebanus. [IpoxoxkaeHne YacTHITHI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN (P deKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTabHBI MEXaHUIECKUNA U MarHUTHBI MOMEHTHI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit lTepna u I'epnaxa. Cnun snektpona. [IpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHIl. DepMUOHBI U OO30HBI.
CummeTrpust BOTHOBOW (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
punnun I[Taynu. O6bscHEeHNE TEPUOANIECKON CUCTEMBI
snemenToB .. Menaeneena.

DHepreTu4ecKkuil CneKTp aToMOB U MoJjeKy. Ilpupona
XUMUYECKOHN CBA3U.

Pazmen 9.

Crarncruyeckas GpU3NKa.

Cratuctuueckuid Mmetoa. ®a3zoBoe MPOCTPAHCTBO.
Pacripenenenne ['m66ca. CTaTrcTHYECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUIECKOE OMMCAHHNE
KBaHTOBOM CHCTEMBI, Pa3Inire MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boibsiimana. KBanToBbie
cratuctuku @epmu-Jupaka u boze-OliHireitna. CpaBHeHHE
Pa3JIMYHBIX CTATUCTUK.

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




4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATHS

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

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

W3 sux Ne
Ne | Temsbl mpakTUUeCcKUX Popmbr TpynoeMKOCTh, |IPAaKTUYECKOU |pa3aeiia
/11 3aHATHN TpAKTHICCKIX (dac) MOJATOTOBKH, | AUCIIMII
SaHATHH (dac) JIUHBI
Cemectp 1
1 Kunematuka u Penrenue 3anau 2 2 1
TUHAMUKA
a0COFOTHO TBEPIOTO
Tena
2 Kunemaruka u Pemenue 3agag 1 1 2
NUHAMHKA KOJeOaHUI
3 MounexkyispHo- Pewenne 3anau 1 1 3
KHHETHYecKasi TEOpHsl
Cemectp 2
4 Hanpspoxkennocts u Pemenue 3agag 2 2 4
MOTEHIIUAT
AIIEKTPOCTATUIECKOTO
TOJIS
5 Nunykius Penrenue 3anau 1 1 5
MarHUTHOTO TIOJISI.
Cubl B MAarHUTHBIX
TIOJISIX
6 WNuTtepdepenmus, Pemenue 3amau 1 1 6
T paxims,
NoJIIpU3alus
Cemectp 3
7 O¢ddext KomnroHa, Pemienue 3amau 2 2 7
cBoiicTBa (HOTOHOB
8 AToM Bogopoa. Pewienue 3amau 1 1 8
IToctynatel bopa
9 KBanToBas Pemenue 3anau 1 1 9
CTaTHCTHKA
Bcero 12 12
4.4. JlabopaTopHbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBECHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix padboT TpynOeMKOCTS, | MPaKTHHECKOR | pasena
/11 (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 | Mastauk MakcBemia 2 2 1
2 | MaremaTndeckuii 1 000POTHBIN MasSTHUKH 1 1 2
3 | Onpenenenue CKOPOCTH 3BYKa B BO3/IyXeE 1 1 3




Cemectp 2
4 | OnpezeneHne 3JIEKTPOEMKOCTH KOHEHCATOpa 2 2 4
5 | Onpenenenre ropu30oHTAIBHON 1 1 5
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
6 | Konbua Herotona 1 1 6
Cemectp 3
7 | IIpoBepka 3aKOHOB TEIIOBOTO U3JIYYEHHUS 2 2 7
8 | OnpenerneHne NOTEHIMATIOB BO30YKICHUS 1 1 8
aTOMOB
9 | U3ydenue cnekTpa aToMa BOJOpOJa 1 1 9
Bcero 12 12
4.5. KypcoBoe nMpoeKkTHUpoBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO
4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.
Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYTIO0EMKOCTh
. Bceero Cewmectp 1, Cewmectp 2, Cewmectp 3,
Bun camocrositensHOM paboTh ’ p p P
yac yac yac qac
1 2 3 4 5
H3ydeHne TeopeTHuecKoro MaTepuania
i p P 99 30 30 39
nuctuiuiuabl (TO)
[ToaroToBka K TEKyIIeMy KOHTPOJIIO
A YO CMY KOHTP 99 30 30 39
ycneBaemoctu (TKY)
Kontponbsabie paboTsl 3a0uHnK0B (KP3) 96 29 29 38
[ToaroToBka K MpoOMeEXyTOYHOM
A POMEAYT 99 30 30 39
arrectauuu (ITA)
Beero: | 393 119 119 155

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHOM PabOThI 00YUAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl JIsl CaMOCTOSITENIbHONW paboThl OO0yJarolmuxcs yKa3zaHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIle 8.
Ta6ymmia 8— [lepeueHs MeYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMIUTIPOB B

[udp/ bubnuorpaduyeckas ccpuika oubnmioTexe

URL anpec
(KpoMe 2IIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc ¢pusuku: yuedbnoe nocodue / 94
T76 T. U. Tpodumosa. - 21-e uzn.,




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

53
C12

Kypc ¢usuku: yaueGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoOBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
C12

Kypc obmieit dusuku: yaedbnoe
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Kiaccuueckas yueOHast
nureparypa 1o ¢usuke) (Jlyuamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekyispHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit dusuku: yuebnoe
noco6ue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: Jlansb. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 2:
DIEKTPUUYECTBO U MAarHETHU3M.
Bonanel. Onrtuka. - 2007. - 496 c.:
puc., tabiu. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc o6meit pusuku: yuedHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
Kjaccudyeckue yueonukn). T. 3:
KBanrtoBas ontuka. AToMHast
¢uzuka. duznka TBEPAOro Teja.
®du3uKa aTOMHOTO sA1pa U
3JIEMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53

Mexanuka: OCHOBHBIE 3aKOHEI:

121




ns83

yuebHoe nocooue / 1. E. Uponos.
- 7-e m31. - M.: JIaboparopust
BbaszoBrix 3nannii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

534
n83

BousiHOBBIE IpOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., 101 - M.: JlaGoparopwus
bazoBrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
N83

®dusuKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

OnekrpomarHeTusm: OCHOBHbBIE
3aKoHBL: yuebnoe nocodue / 1. E.
Wponos. - 4-e uza. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
N83

KBanToBas ¢pusuka: OCHOBHBIC
3aKOHBI: yueOHoe mocodue / U. E.
Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 16-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yae6Hoe nocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0. r.]. - Tom 3: KBanToBas
onTuka. AToMHas pu3uKa.
®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:
Jlans, 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 obmieit ¢pusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (PU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CoupuH. - 2-e u3a. -Mocksa:
N3patensctBo FOpaiit, 2019. -
441 c.

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

CuByxus, [1. B. O6mmuii kypc
¢busukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn J1.B., - 6-¢
u31., crep. - Mocksa:
OU3SMATIIAT, 2014. - 560 c.

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

CuByxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocobue as
By30B: B 5 Tomax Towm 2:
TepMoarHaMUKa U MOJICKYIISIpHAS
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3BMATIINT, 2014. - 544 c.

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

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe nmocodue s
BY30B: B 5 Tomax Tom 3:
Onektpuuectso / CuByxun J1.B., -
6-e u3a., crep. - Mockaa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214

CazoHoB, A. b. flnepnas ¢puzuka
: yuebHOe nmocobue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u
qor. - Mocksa : M3gatenseTBo
HOpaiir, 2020. - 320 c.

urait.ru/bcode/454215

CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yaeOHoe mocodue Jisi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.




7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Pazmen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y criexu

¢u3nueckux Hayk», U3NYECKHil HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

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

https://openedu.ru/ Oo6pazoBarenbHas maaThopma «OTKPBITOE
o0paszoBaHHE»

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3YEMBIX pu
OCYIIIECTBIICHUH 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabuie 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (TIp1 HEOOXOTUMOCTH)

1 VYuebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-




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

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

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

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

VY4aeOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIbTALUM, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

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

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

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

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

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

(000 «IIpodhobpazosanuey r. Kazans)).

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

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

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




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON aynutopus Ne32-06
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TA0OPAaTOPHBIE YCTAHOBKHU IO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. CaHkTt-
1ab0opaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

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

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

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

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIMM O0y4YaloUMMUCS MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa




HCIIOJIBb30BaHUA KOTOpOﬁ, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayuIbHAs IKaIa

XapakTeprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIC HAYYHBIE MTOJIOKEHUS C MPAKTHYECKOU
JIeATETbHOCTHIO HAIPaBIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClIelMaIN3UPOBAHHBIX OHATHUH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTPaMMHBIA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOU JESITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BIAJCET CUCTEMOM CIELIMAIM3UPOBAHHBIX TOHITHUH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

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

10.3. TunoBbie KOHTPOJIBHBIE 3a1AHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st IK3aMeHa Kon
WHANKATOpa
Cemectp 1

1 Urto n3yyaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepuasibHas TOYKA? OIIK-1.3.1
Teno IBMKETCS U3 COCTOSTHUS TIOKOS C TAHTEHIIUAIBHBIM YCKOPEHHEM

3 a.=4 Mm/c u HOPMaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-3.V.1
BEJIMUMHY MOJIHOTO YCKOPEHHUS Tela d.

4 B kakux enmuHUIIAX MOKHO U3MEPSITh YTIIOBYIO CKOPOCTh U YTIIOBOE OIK-13.1
yCKOpeHue? o

5 Uto Takoe aOCOIOTHO TBEPAOE TENO? OIIK-3.3.1

6 [Tpoananu3upyiTe OTINYNS CACAYIOMUX HU3UIECKUX MOJICTICH: OIIK-3.V.1




abcomotHO TBEpH0E Teno (ATT) u matepuanbHas Touka. [IpuBenure
puMep, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIAET B KAYECTBE
MarepuasibHON TOUuku 1 ATT.

Haitgure cBs3b MeXy TMHEHHON U YTIIOBOW CKOPOCTHIO

7 . OIIK-3.V.1
MaTepUaIbHON TOUYKH.
IIpoananusupyiire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110

] W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoii myTh OIK-3.V 1
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE o
3aKOHOB, HCMOJIb3YEMBIX JUUISl PEIICHUS 3aJauH.

9 Cdopmynupyiite nepsbiif 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIH Ha OIK-3.3.1
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornacHo BTopomy 3akoHy HbI0TOHA, 3aBUCUT YCKOpEHHUE Tena OT

11 OIIK-1.3.1
€ro Macchl?
[IpuBenure npumep, WILIIOCTPUPYIOIIUN TEHCTBUE TPETHETO 3aKOHA

12 OIIK-3.V.1
HproToHa.
Kamenp ne:xut Ha 1HE cocyaa, IOJHOCTBIO IIOrpYKEHHBIN B Boy. Kak

13 WU3MEHUTCS CUJIa 1aBJICHUS KAMHS Ha JTHO, €CJIM CBEPXY HAJIUTh OIK-1B.1
KepOCHH (KepOCHH HE cMelmnBaeTcs ¢ Bogoi)? O6ocHyHTe CBOIA
OTBET.

14 HazoBwure, kakoii u3 3akoHoB Kemsepa ycranasnuBaet ¢popmy OIK-13.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSTOTEHHSI OT Macchl
B3aUMOJICHCTBYIOIINX TEJ M PacCTOSHUS MEXTy HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CHJIA B3aUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy OIIK-1.B.1
OJIHOTO M3 TEJI YBEIUYUTH BABOE, & PACCTOSIHUE MEXY TEIAMH —
YMEHBIIUTH B JIBa pa3a.

16 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

17 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIETCS 3aKOH OIMK-13.1
COXPAaHEHHUs UMITYJIbCA.

18 Kakast pu3nyeckast BermurnHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-1.3.1
CpaBHUTE 3aIIUCH OCHOBHOI'O 3aKOHA JUHAMMKH JJISl IOCTYNATEIbHOTO

19 Y BpAIllaTeJIbHOTO ABWKEHUSA. HailinuTe B3auMOCBSI3H MEXIY STUMHU OIIK-3.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Kakast pu3nyeckast BenunHa Ha3bIBaeTcs paboToi? OIIK-3.3.1

22 YT0 Takoe MOIIHOCTE? OIIK-1.3.1

23 OO0BscHUTE, TOYEMY LIEHTPOCTPEMHUTEINIbHAS CHJIa TP BPAILEHUH I10 OIK-3.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ] AelicTBUEM

24 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-3.Y 1
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS T
3a/1a4n.

25 B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U OIK-3.Y 1
HEKOHCEPBATUBHBIMU CHJIAMU?
Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH

26 HEHATPYKEHHBIN — IPU OJAWHAKOBOM MOIIHOCTH JBUraTeIs? OIIK-1.B.1
OO6ocHyiiTe CBOIl OTBET.

27 Uto Takoe noreHnuanbHas dHeprua? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1

78 OOBscHUTE, IMEET JIU CMBICT H3MEPEHHE a0COIIOTHOTO 3HAYCHHUS OIK-13.1

HOTCHHH&HBHOP'I OHCPIUH TCJIa B HCKOTOPOM COCTOSHUU.




29

ChopmynupyiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH.
[IpuBenuTe IpuMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-3.3.1

30

Jan ToHKHH cTepykeHb Maccord m = 120 T u gimunoi / = 50 cM,
CIOCOOHBIN BPAIIaThCSl OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT HHEPLIMU OTHOCUTEIHLHO
YKa3aHHOM OCH.

OIIK-3.V.1

31

ITokaxkuTe Ha MpUMepe TOHKOTo CTep:kHs HOM 20 cM 1 maccou 30
I, Kak npuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
WHEPLIHHN TeJI IIPH NIEPEHOCE OCU BPAILLIEHUS C CEPEIUHBI CTEPKHS HA
OJIMH U3 €r0 KOHIOB.

OIIK-3.V.1

32

Yemy paBeH MOMEHT UMITYJIbca a0COTIOTHO TBEPIOTO Tejia?

OIIK-3.3.1

33

Kak Beruucisiercss KHHETUYECKasi YHEPTHsl BpalieHus: aOCOIIOTHO
TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-3.V.1

34

ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH
OWHIITEHHA.

OIIK-1.3.1

35

CrpaBeuvBa v B crienanbHoi Teopun otHocutensHoctd (CTO)
KIaccudeckast popMyIia isk KHHETHIecKoi sueprun E = m*v*/22
Ecnu HeT, To Kak pacCUUTHIBAETCS KUHETUYECKasl SHEPTUs Teja
coriacHo CTO?

OIIK-3.V.1

36

Omnpexnenure, Kak U3MEHHUTCS IEPUOJT KOJeOaHUl IPYKMHHOTO
MasiTHUKA ITPY YBEJIIMYEHUH €r0 Macchl B 2 pasa, a )KeCTKOCTH
IPYXHHBI — B § pas.

OIIK-3.V.1

37

Kax cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYAON?

OIIK-3.V.1

38

CnenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJeT U3MEHATHCS X0
MAasiTHUKOBBIX YaCOB IIPHU HACTYIUICHUH JIETHUX XKapKUX JTHEH 1Mo
CPAaBHEHHUIO C XOJIOJHBIMHM 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJICHBI
B HEYTEIJICHHOM NTOMELEHUH (CTEP)KEHb MAATHUKA METANINYECKUi)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.1

39

YT0 Ha3LIBaeTCA BOJIHOU?

OIIK-1.3.1

40

OOBscHHUTE pa3nTUUKe MEXKIY MPOJIOIBHBIMU U MONIEPEUYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUe Oeryeil BOJIHBI.

OIIK-1.3.1

42

Uemy paBHaA cpeiHssI 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-3.3.1

43

HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyra cO
CKOPOCTSAMH Vyem M Vyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y 1 ONPEIACITUTE
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
N cTOYHUK ¥ TPUEMHUK IABUKYTCS HABCTPEUY JAPYT IAPYTY: Vyen = 40
m/c, v,y = 60 Mm/C.

OIIK-3.V.1

44

Chopmymupyiite npuaImn [ oirexsca.

OIIK-1.3.1

45

Uro Ha3pIBaeTcs HHTEpepeHIer BOIH?

OIIK-1.3.1

46

Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit
BOJIHBI.

OIIK-3.V.1

47

HazoBuTe 0CHOBHEIE nmapaMeTpul COCTOAHNUA, KOTOPBIMHU OITKMCBIBACTCA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-3.3.1

48

Ha onny yanry BecoB mocTaBuiIu OJIFOAIE C TOpsiueid BOJOM, a Ha
JIpYTyI0 ypaBHOBemuBatoue €€ rupu. CoxpaHuTcs U ¢ TEYEHUEM
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.

OIIK-1.B.1

49

3anummure YPaBHCHUC COCTOAHUA NACATIBHOI'O I'a3a.

OIIK-1.3.1

50

CKOJIBKO CTeTeHel CBOOOBI UMEET KECTKAsl ABYXaTOMHAs MOJICKYa?

OIIK-1.3.1




C KaKUMHU OBVOKEHUSIMHU OHHU CBS3aHEI?

51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.1
57 OueHnre, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBILLIE — PTYTHOI'O OIK-1B.1
WJIM CIIUPTOBOTO (TIPU MPOYUX PABHBIX YCIOBUSX)?
I'a3, Haxoasmmiicss mpu noctositHHoM nasieHuu p = 100 klla, msmennn | OIIK-3.V.1
53 00seM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJIBI IO XapaKTepy U3MEHEHHs TEMIIEPATYPhI ra3a Mpu OIK-1.B.1
ero OpicTpoM pacmpeHur. OTBET MOSCHUTE. e
55 Ilepeunciure, U3 KAKMX YaCTEH COCTOUT TEIUIOBAs MAllIMHA. OIIK-1.3.1
OueHnTe CUTYaAIUIO: KATUIsl MACJISTHUCTOM JKUJIKOCTH MONAaJaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. OIK-1B.1
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIBI?
OO6ocHYyliTE CBOW OTBET.
Onenute curyanuro. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM
57 nap OJAMHAKOBOM MaccChl IPU OAHOM U TOM )K€ Temiieparype? OIIK-1.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTO HM3yyaeT 3JeKTpocTaTuka? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. OIIK-1.3.1
60 Kaxk n3menuTcs cuna B3auMOJICHCTBHS ABYX AJIEKTPOHOB, €CIIHU OIK-3.Y 1
paccTosiHue MEXAy HUMH YBETW4IUTh B 3 paza? OOOCHYyITE Balll OTBET. T
[Ipoananuzupyiite, KaKyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-3.V.1
BOKpPYT HETO.
Kaxk B3auMHO OpHUEHTHUPOBAHBI CUJIOBbIE IMHUM U SKBUIIOTEHIIMAIbHBIC
62 OIIK-1.3.1
TTOBEPXHOCTH?
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HATPSHKEHHOCTD OIK-3.3.1
3JIEKTPUYECKOTO MOJIs? o
64 UTto Ha3bIBaeTCS AIEKTPUUECKUM AUINIOJIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsICHUTE PA3IHUNE MEXKTY MOISIPHBIMUA U HETIOJISPHBIMU OIK-3.Y 1
JUAIEKTPUKAMH.
[IpoananusupyiiTe, KAKON BEJIMUYUHBI 3aps JOJKEH HAXOIUTHCS Ha
67 0o0KTaIKax KOHAEHCATOpa, YTOOBI TPH pa3HOCTH moTeHnuanoB mexay | OIIK-3.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenute, Kakoil eMKOCTBIO OyIyT 001a/1aTh METAITINUYECKHE
68 IUTACTHHBI IOManbio 0.2 M, KOTOpBIE pa3zeneHsl cinoeM nmapaduna (¢ | OIIK-1.B.1
=2.5) Tommmuuou 0.5 cm?
CrenaiiTe BBIBOJ, KaK U3MEHUTCS DJIEKTPOEMKOCTh TUIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJAPAaTHBIMU IIJIACTUHAMMU, €CJIA U3 ITHUX IIJIACTUH OIIK-1.B.1
BBIPE3aTh KPYT'HM C TMAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
OnenuTte cuTyanuio: 1Ba KOHJAEHcaTOpa OAMHAaKoBOM emKkocTH 200
70 MK®D coenuHeHbl mapauienbHo. Kak n3aMeHUTCst uX 00111asi eMKOCTb, OIIK-3.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIEN0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTIH. OIIK-1.3.1
73 Kak u3MeHUTCs CONpOTUBIEHUE IPOBOJIA, €CIIN €r0 JIJINHA YBEIHUNUTCSA OIKA3.V 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONIPOTUBIEHUU 3 KOM nipu OIKA3.V 1

IIPOTEKAHUU Yepe3 Hero Toka cuioi 60 MA.




75 Jaiite onpeneneHre MarHUTHOW UHAYKIUH. OIIK-1.3.1
76 Kakum 00pa3oM ompenensercst HanpapieHue CHiibl Amnepa? OIIK-3.3.1
77 Chopmynupyiite 3akoH brno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccunraiite, yeMy paBHa BEJIMYMHA MarHUTHOTO MOJIS B LIEHTPE OIK-3.Y 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
Paccunraiite MarHUTHYIO0 UHAYKLIHIO HA OCH JUIMHHOI'O COJIEHOU/A, OIIK-3.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JUTMHBI U (DeppOMArHUTHBIN
7 CEpJEYHHUK C MpoHHULIaeMocTbio L = 100, eciiu 1o HeEMy MPOXOIUT TOK
cuioi 2 A.
PaccuuTaiite INIOTHOCTH HAMOTKH TOPOH1a, HEOOXOAUMYIO, YTOOBI OIIK-3.V.1
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €T0 OCU
umeno Benuuuny 1 mTo.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, OIIK-3.V.1
81 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayKuuei 0.5
Tn, ncnbiTeiBaeT pevicreue cuibl Jlopenna Benuuunoit 0.16 mH.
OneHuTe CUTyaluio: B MarHUTHOE 110JI€ C OJJMHAKOBBIMU CKOPOCTSIMU
82 BJIETAIOT MIPOTOH M JIEKTPOH. byayT n oTnnyarbes ux tpaekropuu, u | OIIK-1.B.1
€CJIU J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHuTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbLIE, KOTOPOE
g4 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycomM OINK3.Y 1
10 cm HaxoznuTCsl B MarHuTHOM nosie ¢ uaaykuuen 50 mTin. OTBeT o
3anuimnTe B MB.
85 Jlalite onpeneneHus [uaMarHeTUKaM U TapaMarHEeTHKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-3.3.1
Omnpenenure, Kakasi HEPIUs 3aKJII0UYEHA B KaTYILIKE HHIYKTUBHOCTBIO
88 . . OIIK-3.V.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT gaiite B MJIXK.
29 Hpeanoxcmevcnoc06 M3MEPEHUS BEIMUMHBI MAarHUTHON HEPIUH, OIKA3.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOIIBIO COMPOTHUBIICHUS.
90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-3.3.1
Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHON BOJIHE BEKTOPHI
91 HAIPSHKEHHOCTH DJIEKTPUYECKOIO OIS, MATHUTHOM UHIYKIUU U OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIIK-1.3.1
[Ipoananu3upyire, T1Ie CBET IBIKETCS ObICTpee — B anmase (n = 2.42)
93 uiu B Boze (n = 1.33). Bo ckonbko pa3 paznuuatorcs ckopoctu ceeta B | OIIK-3.V.1
JIAHHBIX cpenax’?
OuenuTe cuTyaluio: Jiyd CBeTa ajaeT Ha paHuIly paszena IByX
BemiecTB oA yriaom 30°. [Tokazarenb npeoMIICHHS IEPBOM CPEIbI
94 paBeH 2.4. Bo3aMOxHO 111, YTOOBI OTpaXKeHHBIN U npenomieHHblit ayun | OITK-1.B.1
ObLIM epIeHAUKYIISIpHBI 1pyT npyry? Ecnu na, onpenenure
1I0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.
95 Urto Ha3bIBalOT HHTEp(hEepeHueii ceera’? OIIK-1.3.1
9 OnumuTe, B 4eM pa3indne MEXILY reOMETPUUYECKON U ONITUYECKOM OINKA3.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.
[Ipennoxute TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON
97 OKpacKM Y TOHKHUX IJICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI MAclIo, OIIK-1.B.1
MBUIbHBIE MTY3BIPH U T.I1.).
98 Uro Takoe nucnepcus cBeTa Kak spieHue? llpusenure npuMepsl OIIK-1.3.1




HAOJIOACHUS JUCTICPCHH.

99

[Ipoananuzupyiite, Kakoil HaUOOIBIIHI TOPSAAOK CIIEKTPA MOXKHO
HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciau ona umeet 500
IITPUXOB HA MUJUIUMETP M €€ 00JIy4aloT CBETOM C JITUHON BOJIHBI 500
HM.

OIIK-3.V.1

100

Uemy paBHa pa3HOCTH (a3 IBYX CBETOBBIX BOJH, IPU KOTOPOIi
Ha0J110/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[linockonoisipu30BaHHBIN CBET MA1a€T HA aHAIU3ATOP TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yroJ 30° ¢ MIIOCKOCThIO
aHanmu3aropa. Bo ckojibko pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
yKa3aHHOM ciry4ae?

OIIK-3.V.1

Cemectp 3

102

Uto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-1.3.1

103

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

OIIK-3.V.1

104

Pacnionoxure cienyromue CleKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCONIIOTHON TEMIIEpaTyphbl:

A — Oeinble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

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

OIIK-3.V.1

105

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla ¢ TIOMOIIBIO
ONTHYECKOTO MUPOMETPA.

OIIK-3.V.1

106

Urto HazbiBaeTcst BHEIHUM (HoTOdhdHEeKTOM?

OIIK-1.3.1

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-3.3.1

108

MokeT a1 BUIUMOE H3JIy4eHHE BbI3BaTh (POTOA(PGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo paBHa 3.5 sB? O0ocHyiite cBoi
OTBET.

OIIK-1.B.1

109

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4YCHHUSI.

OIIK-1.3.1

110

OO0mbscHUTE, KaK SHEPrus GOTOHA CBsI3aHa C JJTMHON CBETOBOW BOJHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ IHOM BOIHBI A = 97,04 M paccesyicsl Ha HEeTOABIKHOM
anekTpoHe noj yriom 0 = 90°. IIpemmoxuTe criocod onpenencHus
OTHOCHUTEIIEHOTO U3MEHEHUS IJTMHBI BOJIHBI (JOTOHA MTPU
KOMITTOHOBCKOM paccesiHuH. PaccunTaiite ero BeIMUMHY B YKa3aHHOM
cinyyae. KoMntoHOBCKast nuHa

BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

112

OnwumuTte, 4To MpencTaBiseT co0oi aToM B paMKax Mojenn ToMcoHa.
Kakne ocHOBHEIE HETOCTATKY JAaHHOU MOACIIN?

OIIK-1.3.1

113

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

OIIK-3.V.1

114

B gem coctout runotesa ne bporisns?

OIIK-1.3.1

115

OOBscHUTE, IPU KAKUX YCIOBUAX MUKPOUYACTHUIIBI IPOSBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeuTe npuMepsl, OATBEPKAAIOIINE
BOJIHOBBIE CBOIMCTBA YaCTHII.

OIIK-3.3.1

116

Bynet nmu nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY TTPH
1I0T1aJIaHUU B BOPOTA IIMPUHOM 7 M, ecinu Macca Msiga 400 1., a

OIIK-3.V.1




ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIHH?

OIIK-1.3.1

118

B gem oTimume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.1

119

CpaBHuTe NJMHY BOJHBI ¢ bpoins nis mapuka maccoit m, = 0,2t u
s 2

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

V.

OIIK-3.V.1

120

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

OIIK-3.V.1

121

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

OIIK-3.V.1

122

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOT'O LIETUKOM
3aroJjIHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBa UMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIIK-3.V.1

123

OrneHUTE 10 MOPSAIKY BETUYUHBI BpEMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSI KOTOPOT'O XapaKTEPU3YEeTCs] pa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

124

MukpouacTuna 3amnepra B OAHOMEPHOHN OTCHIIMAIIBHOU IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
yuciioM n = 1. [Tokaxure, Kak ONpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOYACTHUIlY MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

125

KakuM MokeT ObITh CIIMH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TAKUX YaCTHII.

OIIK-1.3.1

126

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3alOTHEHHUS COCTOSHHUN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

OIIK-3.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO 1 BBIHY)XXJCHHOI'O U3JIYYCHMH.

OIIK-3.V.1

128

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, eCIM B HErO BHEIPUTH
HeOOJIbIIIOE KOJTMYECTBO UHANEBON puMecH? BaleHTHOCTh KpeMHUs
paBHa 4, BaJICHTHOCTh UHAUS — 3.

OIIK-1.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeTt 1o TpeXypOBHEBON cXeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiaus E2 = -5
3B, sHeprust MetactabunpHOTrO coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMUCXOAUT paboyee N3aydeHue.

OIIK-3.V.1

131

Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO T€Ja, COIIACHO
KJIACCMYECKOU Teopuu TeruioemMkoctu Jrononra u [1tu?

OIIK-3.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBas TeOpI/ISI TCIIJIOCMKOCTH TBepl[OI‘ O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

OIIK-3.V.1

133

Kakas gactuna Ha3eiBaercs ponoHoM? Kakum KBaHTOBBIM
pacrpeesieHueM OMUChIBAIOTCS ()OHOHBI?

OIIK-1.3.1

Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBieHsl B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera

Ne i/t

[Tepedyens BompocoB (3amav) myis 3aueta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO




[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

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

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugumm B BHIC TGCTHpOBaHI/ISI
MpeICTaBICHBI B TaOymie 18.

Ta6ymmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIil IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

Cemectp 1

Kakas Oyzmer TpaeKTopusl y 4aCTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MTOCTOSIHHBIM T10 BEJIMYMHE YCKOpEeHUueM?

1 1) [psimast muHUS OIIK-3.V.1
2) JIunus ¢ neperndbom
3) ITapaGona

4) OKpYXHOCTh

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUECKUX BETUIHH UMEET
€MHUIlY U3MEPEHNs, COBIAIAOIYIO C €AUHULIEH U3MEPEHUs CUIIbI?

2 1) Nmmynbce OIIK-3.3.1
2) VYckopenue

3) Bec
4) VYrioBas CKOPOCTh

[Ipoananu3upynTe, Kakoi OTBET ABJISIETCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLINX MEXNY T€JIaMU
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTrUU CUCTEMBI OIK-3.Y.1

2) Hymo
3) H3MmeHeHuI0 UMITYIbCa CUCTEMBI
4) VYckopeHUIO IEHTPAa MacC CUCTEMBbI

Urto nmpoun3oita€T mocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ KuHeTndeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HABCTPEUY YaCTHUIIE C
Maccou m;.

4 OIIK-1.B.1
1) YacTuisl OyayT ABUTATHCS BIIPABO

2) Enunas yactuna OyaeT ABUTaThCs BIEBO

3) Yactuisl OyayT MOKOHUTCS

4) Yactuiel OyayT ABUTATHCS B MPOTHBOMOIOKHBIC CTOPOHBI

Urto npou3oiiieT ¢ MOMEHTOM MHEPIIMH CBHHIIOBOTO IIJIMHIPA

OTHOCHTEIIEHO OCH, COBITQ/IAIONICH C €r0 TEOMETPUIECKOH OChIO
CUMMETPHH, €CITU IIWIIUHIP CIUTIOIIUTD B TUCK?

5 TP, SCIH [HITHELp CIDHOMATS B A OIK-1.B.1

1) He usmenurcs

2) YBenmuuurcs




3) CoxpanuTtcs
4) CtaHeT paBHBIM HYJIIO

VYKakuTe BEpHYIO 3allUCh ypaBHEHUS JMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/]

3) M=L*»2
4) L =r*p*sina

OIIK-1.3.1

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOro o0pyya Maccoil m u
paauycar.

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

OIIK-1.3.1

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

1) dakr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymiecTBOBaHHE HHEPIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETa
4) ®akT CyIecTBOBAaHHUS MPUHIIAII OTHOCUTEIIBHOCTH [ anmumes

OIIK-1.3.1

Vkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
2) H

3) kr¥m’
4) wm/c?

OIIK-3.3.1

10

Paccuuraiite Benu4uHy MOYJII MAKCUMAJIbHON BEJIUYMHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

1) 12 m/c?
2) 3wm/c?
3) 7 m/c?
4) 9 m/c?

OIIK-3.V.1

11

Bribepure Gpopmyity, onpeaensionyo BeJIMUuny (ha3oBoi ckopocTu
BOJIHBI.

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

OIIK-1.3.1

12

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

1) 3aBucHUT OT yOBUIH MOTEHITHATBLHON SHEPTHUH
2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHIECKON SHEPTUU
3) Pasna nym0

OIIK-1.3.1




4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

13

Kakas 13 nepeqnciieHHbIX PU3NISCKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyinbca
4) Cwuna

OIIK-3.3.1

14

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

1) PaBHOMEpHBIM KPHUBOJIHUHEHHBIM

2) PaBHOMEpHBIM IPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-1.3.1

15

Bri6epute npaBmiibHBIN O0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOKCHUH, €CJIN 3aBUCUMOCTDb HpOﬁHeHHOFO TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15t + t°2

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-3.V.1

16

Kax Be1yncisieTcsI MOMEHT HHCpUIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*F/3

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

OIIK-1.3.1

17

Kaxk cooTHOCATCSI MOMEHTBI UHEPIIMH AUCKA J T
U IUIMHpPA J1I, KOTOphIe UMEIOT PaBHBIE MacChl U pagnycChl?

1) Jn=1IJn
2) Jn>Jn
3) Jn>2*Jn
4) Jn>Ju/2

OIIK-3.V.1

18

Haiinute oTHOMIEHNE TTpon3BeieHHBIX padoT (A1/A2), ecau aBa IUCKa C
paBHbIMU Maccamu U paguycamu R1 u R2 (R1 = 2R2) packpyuuBator u3
COCTOSIHHS TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-3.V.1

19

Kaxoit yuéHnslii co3pai crienuanbHyto Teopuro oTHocuTenbHocTH (CTO)?

1) Tamunei
2) OWHIITEWH
3) Jlopeni
4) bop

OIIK-1.3.1




20

Bri6epute ypaBHeHHEe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+n/6)
3) x = Sctg(8t2+m/2)
4) x =0,05arctg(2t0,5)

OIIK-1.3.1

21

[Ipoananu3upyiiTe, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHbIE Kosie0aHus, OyaeT Ha0monaThes pe3oHanc (w0 —
coOCTBEHHAs YaCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>>w0
2) >0
3) o=l
4) o <<wl

OIIK-1.3.1

22

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) Mounspaas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

23

BriGepure, B Kakoif crucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amkHyTOM

2) HezaMKkHYTOH, I/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO
3) HesamkHyTOH, r1¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSTHHA

4) HeszamknyTOi

OIIK-3.3.1

24

VYkaxwure, paboTa Kakoi U3 MEepeuUCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPAaCKTOPUU JBHKEHUS TEIA.

1) Bsizkoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIH, paBHOU paaunycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

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

OIIK-3.V.1

26

[Ipoananu3upyiiTe, Kak ©3MEHUTCS TIEpUOJ KoneOaHuit
MaTeMaTHYeCKOr0 MasiTHUKA, €CIIH JUIMHY €r0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uThb B 4 pasza?

1) VYBenuuurtcs B 3 paza
2) VYBenuuutcd B 4 paza
3) YmenbwmuTcs B 2 pasza

OIIK-3.V.1




4) YwmenbmuTcs B 4 paza

27

Uto npou30HAET CO CpeAHEN IHEPrUEH TOCTYNATEIbHOTO ABUKECHUS
OJTHOM MOJIEKYJIBI Ta3a, €CIIU 00BEM HEKOTOPOH MacChl HIeaTbHOTO Ta3a
M300apUYEeCKH YMEHBITWIICS B 2 pa3a?

1) YBenuuutcs B 5 paza
2) YMmenbiutes B 5 paza
3) YBenuuutcs B 3 paza
4) Ymenpmuresd B 2 pasa

OIIK-1.B.1

28

Ornenure, Kako ra3 HarpeeTcs OOMBIIE B CIACAYIONICH CUTYaIUH: 1Ba
Pa3IMYHBIX UCATBHBIX T'a3a — OJJHOATOMHBINA U JIBYXaTOMHBIH —
HaXOJATCS MPU OJJIMHAKOBOW TEMIIEPATypeE U 3aHUMAIOT OJIMHAKOBBIN
o0beM. ['a3bl CKUMAIOTCS aquadaTHIECKH IO YMEHbIIIEHUs 00bema B 2
paza.

1) I'a3bl Harpenuch OAMHAKOBO
2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByXaTOMHBII Harpesucs: OoJbIIe
4) I'a3w1 BOOOIIIE HE HATPENHCH

OIIK-1.B.1

Cemectp 2

29

YKaxXuTe sIBICHHUE, KOTOPOe UMeHyeTcst nHTepdepeHieit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

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

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacrpocTpaHeHus MPU NMEPEXOAE U3 OAHOU CPEeABbl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KaKuM JTOJDKEH OBITH yYroJI MaIeHHUsI CBETOBOTO JIyda,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajatoumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1eHuTe 37IEKTPOEMKOCTb IUIOCKOTO BO3YIITHOTO KOHACHCATOPA, €CITU
pacCTOsSTHUE MEXy ero 0OKJIaKaMy yBEIHYHUTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaMH1 3aJIMTh AUCTHIUTMPOBAHHON BoJoM (€ = 81)?

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

4) VYBenuuutcs B 12 pa3

OIIK-1.B.1

32

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

1) IlpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilnatmna

4) JIudIeKTpUKU

OIIK-1.3.1




33

Kak HanpaBiieHbl CUIIOBBIE JIMHUHU HANIPSDKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJISA, CO3JaHHOTO TOUEYHBIM OTPUIATEIHHBIM
3apsgom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) Kzapsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTpEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU

OIIK-1.3.1

34

B xakux equnuiax B cucreme CU nzMepseTcs: moTeHIman
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m

OIIK-3.3.1

35

MokeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
OoJIbIIIe AIIeMEHTapHOro 3apsiia’?

1) Moxer

2) Her, HE MOXET

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTENbHBIN

OIIK-3.3.1

36

UeMy paBeH MOTEHIMAI AIEKTPUUECKOTO MO ?

1) IloTeHnuManbHOU SHEPrus AMHUYHOIO IOJIOKUTEIBLHOTO 3apsia UiIu
OTHOILIEHUIO IIOTEHIUAIILHON S3HEPTUU K 3apsAy

2) PaGore cui mons 1o nepeMereHNIo eTMHIYHOTO OI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH T0JIs1 B 0ECKOHEUYHOCTh

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

4) Kunerundeckoil sHEpruM NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/a B
JAHHOM TOYKE I0JIs

OIIK-1.3.1

37

Hanummre popmyny 3akona Oma B muddepennmansaoi popme:

1) R=U/N
2) R=Q/2At
3) j=c'E
4) R=P/

OIIK-1.3.1

38

OneHure oNTUYECKYIO JJIMHY TyTH L 13 0AHOM TOYKHM B APYTYIO, €CIU
paccTosiHAEe MEXKAY ABYMS TOUKAMHU IPO3PAYHON AUAIIEKTPUUECKON
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

1) 5m
2) 6™
3) Tm
4) 11wm

OIIK-1.B.1

39

Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I10JIsA, €CJIN
HaMarHU4YeHHOCTh (heppoMarHeTuka 00pamiaercs B HyJIb U
HAMPsPKCHHOCTD IMOJIAA HAITPABJICHA IMPOTHUBOIIOJIOXKHO IMOJIHO,

OIIK-1.3.1




BBI3BABLIEMY HaMaronJduBaHue?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILEN CUIIOMN

40

OreHure, MO KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YaCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU
WHIYKIUH.

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

OIIK-3.V.1

41

B kakux CANHUIAX U3MCPACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJIs?

1) A/M
2) B/m
3) Kn
4) Tn

OIIK-3.3.1

42

VY CTaHOBHUTE COOTBETCTBUE MEX]Ty MAaTECPHUAIOM ITPOBOIHUKA U €TO
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-107°

b) IlonynpoBogHuK 2)1071°-10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-3.3.1

43

Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

44

[Tpoananm3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeh IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON TPOHUILIAEMOCTBIO € = 16 1 MarHUTHOM
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

OIIK-3.V.1

45

Jl1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXET OBITh HCIOJIB30BaH MPHHITUIT
['tolirenca-Openens?

1) KorepeHTHOCTH

2) Hudpakums

3) Ilonspuzauus

4) KoprnyckyaspHO-BOJIHOBOH yalnu3M

OIIK-1.3.1

46

[Ipoananu3upyiite, 4emMy paBeH MEPUOJ] PEIIETKH, KOT1a

OIIK-3.V.1




mudpakroHHast pereTka coaepkuT 200 mMTPUXOB HA MIJLTAMETP.

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

47

[Tpoananm3upylTe MHTEHCUBHOCTH CBETA NIPH HHTEP(EpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOHU pa3HOCTh (a3 paBHa 2*t*N (N =0, 1, 2, ...).

1) 4+
2) 3*
3) 1

4 0

OIIK-3.V.1

48

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenuuman

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-1.3.1

49

OneHuTe, KaKk 3aBUCUT JIEKTpUYECKas IPOBOJIUMOCTb IIPOBOJHUKA OT
IIPUJIOKEHHOM K HEMY pa3HOCTHU MOTEHIMAIOB.

1) IlpsMo mpomopHHOHATEHO

2) IlpomoprimoHaNbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy

4) He 3aBucur

OIIK-3.V.1

50

Onenure, Kak UI3MEHUTCS CHUJIa 3JIEKTPOCTATHUECKOTO B3aUMOJICHCTBHS
ABYX TOUYCYHBIX 3apsAO0B, €CJIM OOAUH U3 HUX YMCHBIIUTL B 4 pasa, a
paccTosIHUE MEKy HUMH YMEHBIIUTH B 2 paza?

1) VYmenbmures B 8 pa3
2) VYwMenbmurcs B 2 paza
3) Ywmenbumurcs B 16 pa3
4) He usmenurcs

OIIK-1.B.1

51

UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHIIOBBIX JTMHHMA
MAaTrHUTHOTO TOJIs?

1) CunoBble TMHUU MarHUTHOTO TOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJIEKTPUUYECKUX 3apsaax

3) MarHuTHble CUJIOBBIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsiaax

4) MarHuTHbI€ CHJIOBbIE IMHUHM HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
AIEKTPUUYECKUX 3apsiaax

OIIK-1.3.1

52

CrenaiiTe BBIBOJI, KAKOM T€OMETPHUUECKON (PUTYPOI MOKHO OIHUCATH
TPAEKTOPUIO JBMKEHUS 3apsHDKEHHOM YaCTHUIIbI, IBUTAIOIICHCS 0T
HeKoTOpbIM yTiioM (0° < o < 90°) K TUHUSIM MarHUTHOW WHTYKIIUH.

OIIK-1.B.1




1) OxpyxHOCTBH
2) IlapaGona
3) TunepOomna
4) Cnupanb

Orenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT COO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeETa.

53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccuuraiite moka3arenb MPeJIOMIICHUS BEILIECTBA, €CIIH CKOPOCTh CBETa
MIpU NIEpPEXOo/e Jyda U3 BO3yXa B HEKOTOPOE BEILIECTBO YMEHBIINIACh
Ha 20%.
54 1.2 OIIK-3.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yrom Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHanu3aropa. [Ipu mpoxoJIeHUH CKPEILEHHbIX MOISPU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-3.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JUIMHHOTO COJIEHOWa, €CIIM TOK B HEM YBEITUUUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
56 1) VYBenuuurcs B 2 paza OIIK-3.¥.1
2) VYBenuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxxute, Kakoe TeJo sBIseTCs a0COMIOTHO YEPHBIM TEJIOM.
1) Ilormomiaer Bce majaaoliee Ha HETO U3TyUEHUE
57 2) Ortpaxaer Bce najarouiee Ha Hero I/ISHY‘IY;IHI/IG OIIK-1.3.1
3) Hzmydaer B peHTI€HOBCKOM JHAIa30He
4) Wznyd4aeT B BUAMMOM JHAra30HE
VY Kakoro u3 Tel oTpaxkareiabHas CIOCOOHOCTh OJM3Ka K HYII0?
58 1) [Ipo3paunoro OIK-13.1

2) 3epkaabHOTO
3) MaroBoro
4) YepHoro




OneHuTe, BO CKOJIBKO Pa3 yBEJIMYUIIACh YHEPI€TUUECKAsl CBETUMOCTh
abCcoMOTHO YepHOro Tena rnpu ero Harpesanuu ¢ T = 1000 K g0 T, =
3000K.

59 1)B 72 pasa OIIK-1.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Bri6epuTe, kakast popMyna Hanbosee TOUHO OMUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTH SHEPTeTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?
60 | 1) ®opmyna Oepmu-Aupaka OIIK-3.3.1
2) ®opmyna boze-DitHmTeitHa
3) ®opmyna [lnanka
4) ®opmyna Panes-Jxunca
Kakoe nznyuenue sBisieTcsl paBHOBECHBIM ?
61 1) Anbda-, 6era-, raMMa-U3ITydeHUS OIK-13.1
2) TermoBoe u3yueHUE e
3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE
VYKaxuTe 3aK0H, KOTOPBIH OnpeaessieT NoJ0KEeHUEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33IaHHON
abCONIOTHOM TemmepaType.
62 1) 3akon Credana-bonpimana OIIK-3.3.1
2) IlepBerii 3akoH BrHa
3) 3akon Kupxroda
4) 3akon Maitoca
VYkaxute Gopmyiy, onpeAesonlyio SJHEPTUI0 CBETOBOTO KBAaHTa!
1) E=(m*c)2
63 2) E=h*c OIIK-1.3.1
3) E=h*\A
4) E=h*v=h*\/c
[Ipoananu3upyiiTe, Kak U3MEHSETCS CUJIa TOKA HACBIIICHUS MTPU
¢dorodrddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBeTa MOCTOSIHHOM JJINHBI BOJIHBI.
64 OIIK-3.V.1
1) Ymenbimaercst
2) CHauana yMEHbILIAeTCs, 3aTEM YBEIMUNBAETCS
3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS
4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS
[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUM YHEPTHUEH
(OTOAIEKTPOHOB, €CIIH, HE MEHSS YaCTOTHI MaJIal0IIero CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?
65 OIIK-3.V.1

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

4) YBenuuuntcs B 2 pasza




66

OrneHrTe BeMMYUHY KpacHOU rpaHuIlsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJIb(paMa TOMIHHON 2 MM. KaTo mOKpEIT
cioeM okcuja 6apusi. Pabota BbIX0/1a AJIEKTPOHOB € MTOBEPXHOCTH
karonaa paBHa 2 3B. [locrosHHas [Inanka — h = 6.6%107* Jlx*c. 3apsn
snextpona — e = 1.6¥10™"° Ko,

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

OIIK-1.B.1

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThHI MaIal0IIero cBera?

1) IlpsMo mpoOmOpIHOHATIBEHO YaCcTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-1.3.1

68

[Ipoananmsupyiite, Oynet 1 HabmMoaaThCs GoTodIPEKT, ecru
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabota BbIX0/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

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

2) He 6yner

3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEIHLHO PUIIOKHUTH K
IJJACTUHKE YCKOPSIOLIYIO PA3HOCTh ITOTEHIMAJIOB BEJIMYNHON HE
Menee 1 B

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

OIIK-3.V.1

69

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

A) Yucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢dorona;

B) Koadurnuenra orpakeHrs MOBEPXHOCTH.

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

OIIK-3.V.1

70

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TeparepiioBblii TMamna3zoH

4) PeHTreHOBCKUI JMana3oH U raMMa-u3jaydeHue

OIIK-3.V.1

71

Cnemnaiite BBIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM TOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUS
dboToHOB paBHa 6.5 5B, a poTOKaTO M3rOTOBIICH U3 TUTHUS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

OIIK-1.B.1




1)4B
2)9B
3)6.5B
4)2.5B

72

OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMAIAt0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAIOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.1

73

Kakum 00pa3om umItynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmmynbc mpsiMo IPOTIOPITMOHAICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopiHoHaIeH KBaApaTy JJIMHbBI BOJHBI

3) Hmmynbc 0OpaTHO MPOMOPIIMOHATICH IJTHHE BOJTHBI

4) Hmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii 061acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(GoTOoHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uznyueHue
2) TeparepLoBoe U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIIK-3.3.1

75

[Ipoananusupyiite, Kakoe€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA:

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

2) CBeT MOXET U3Iy4aThCs U PaCpOCTPAHITHCS 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
KOOPJMHATHI U UMITYJIbC

OIIK-3.V.1

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

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

2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOT0 UJIH MOIJIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 10 OpOUTaM, OJM3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apSyKEHHOTO S1pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-1.3.1

77

Bri6epuTe, kakoe U3 NpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIBHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

OIIK-1.3.1




1) [Tornmomatk ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBIA HAOOp
3HA4YCHUN SHEPrUU

2) V3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITH00YI0
MOPLUIO SHEPTUN

4) N3nydats 1100y10 MOPIUIO SHEPTUH, A TIOTJIONIATh JIUIIb HEKOTOPBIN
JMCKPETHBIN HAOOp 3HaYCHUHN PHEPTUU

yKa)KI/ITC, K KaKOMY JMalla30HYy U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bampmepa B atome Bozoposa.

78 1) TemnoBoe u3nydyeHue OIIK-1.3.1
2) PeHTreHoBcko€ U3ITydeHUE
3) T'amma usznydenue
4) Buaumblii cBeT
[Ipoananu3upyiiTe, Kak K3MEHWJIACh YIHEPTHS aTOMa BOJIOPOIA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.
79 1) VYBennuwmnach Ha 4.86 5B OIIK-3.V.1
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VBenuuuinach Ha 9.72 5B
OneHure pa3HOCTbh SHEPTUH OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOMeE Tiepeiel U3 BO30YKIEHHOTO COCTOSIHUS B
OCHOBHOE, U TIPU JAaHHOM NEPeX0/Ie MPOU3O0IILIO0 U3NlydeHue GoToHa C
JUTMHOU BOJIHBI 650 HM.
80 OIIK-1.B.1
1) 0,4-B
2) 1,.9-B
3) 1,25B
4) 2,2-B
VYkaxure, B U€M 3aKJII0YAETCA runores3a ae bpoumns:
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISPHBIME 00JIaTat0T
BOJIHOBBIMH CBOWCTBaMU
2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
81 | OIMHAKOBBIX CTAIIMOHAPHBIX COCTOSHUSAX, ONPEICIIIEMBIX HA0OPOM OIIK-1.3.1
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 331aTh
KOOPJWHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJI0MIAETCs HEe HETIPEPHIBHO, a
OTJICTbHBIMU KBAHTAMU
BriGepute yrBepxkacHHE, HAanOOJIee MPABUILHO COOTBETCTBYIOIIEE
rurorese ae bpoiuns:
]2 1) Mukpo4acTHIIBI MOT'YT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA OIIK-1.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY ka0 4yacTULIBI CYIIECTBYET AHTUYACTHIIA
4) Snpo atoMa COCTOUT U3 KBAPKOB
Paccuuraiite nnuHy BoiHBI Ae bpoitns ais 3neKTpoHa, ABUKYIIET0Cs CO
83 | ckopocThio 3.6 kMm/c. Macca snektpoHna m, = 9,1* 107" xr, 3apsn OIIK-3.V.1

snexTpoHa qe = —1,6%107"° Ku.




1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkM

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

84 120+ 1 OIlK-3.3.1
2)3l+1
3Hi-1;
4)1
VYKaxure, 4TO ONpeeNseT IIIaBHOE KBAHTOBOE YHCJIO M.
1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME
85 | 2) BennunHy MOMEHTa HMITYJIbCA JJICKTPOHA B aTOME OIIK-1.3.1
3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJlaHHOE HaIlpaBJICHHE
4) BennurHy MOMEHTa UMITYJIbCA SJICKTPOHA B 33JJAHHOM HAIPaBJICHUU
VYkaxxuTe, 4TO ONpezeNsseT MarHUTHOE KBAHTOBOE YKCIIO M.
36 1) OpOuTanbHBI MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME OITK-13.1
2) DHepruo CTalliOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME e
3) BennunHy MOMEHTa UMITYJIbCa JIEKTPOHA B 3aJJaHHOM HalpaBlIeHUN
4) DHepreTudyecKkue YpoBHH 3JIEKTPOHA B aTOME
B yectb koro Ha3BaH 3(peKT paciienyieHus: ypoBHEH SHEPTUU aToMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JI€e?
87 | 1)DiinmTeiina u ne Xaaca OIIK-1.3.1
2) lITapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBatOT IMHUU B CIIEKTPE KOMOMHAIIMOHHOTO PACCESIHUS C
4aCcTOTaMH, MEHBIIIMMH YaCTOTHI A JAl0IIEro cBeTa’?
88 | 1) OpaHxeBbIMU CITyTHHKaMHU OIIK-3.3.1
2) AHTHCTOKCOBBIMH CITyTHUKaMH
3) CToKCOBBIMU CITyTHUKAMHU
4) AHTaroHUCTUYECKUMH CITyTHUKAMU
[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.
1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE
89 BBIp2)KEHHE PABHO IJIOTHOCTH BEPOSITHOCTU OOHApYKeHUs yacTHlbl. | QIIK-3.3.1
3) BonHoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTUHE BOJHBI J1E
Bpoiins
4) BomHoBas (hyHKIHMS IPEACTABIAECT COO0M KHHEMAaTUYECKUM 3aKOH
JBIKEHUS MHUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.
90 Bribepure BepHyI0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH OIK-13.1

Ieiizenbepra:




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

91

yKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (pepMI/IOHaMI/I.

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUUeCcKHU 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
3ampenICHHOM 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
JIBYKCHMA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBOogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.1

93

Kakyro pazmepHocTh umeeT nocrossHHas [1nanka B cucreme CU?

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

OIIK-3.3.1

94

Kakas BHecHCTEMHas €MHAIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTUU
MHUKpPOYaCTHI?

1) »B
2) A
3) xKan
4) spr

OIIK-3.3.1

95

OnieHuTe, KaKOH CMBICT UMEET COOTHOIIICHHE HEOTPEACICHHOCTEN
[eiizenbepra /it SHEPTUU YACTHUIIBI U BPEMEHU MTPEeObIBaHUS €€ B
COCTOSIHMM C TaHHOM HHEpruen?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BPEMEHU

2) Dueprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

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

4) Yewm Oosbllie HEOMIPEACICHHOCTh YHEPTUH, TEM MEHBIIIS
HEOIpeeIEHHOCTh BpEMEHH

OIIK-1.B.1

96

B xozxe u3mepenus ¢ 70CTaTOYHO BHICOKON TOUYHOCTBIO Obliia
onpe;[eneHa X-COCTaBJIAOIIAA I/IMHy.]IInca BHGKTPOHa. O6TJSICHI/ITG, YyTO U3
3TOTO CJIEIYET, PYKOBOJACTBYSICh COOTHOIICHUSIMU HEOTPEIETICHHOCTEHN
Ieiizendepra.

OIIK-3.V.1




1) Bpewmst )Ku3HM U SHEPTHS SJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEJIEIIEHHOCTh

2) KoopauHara X 3J€KTpOHA HE MOXKET OBITh OIIpeJieieHa C BEICOKOM
TOYHOCTBIO

3) Bce koopanHaThI AIEKTPOHA MTOJTHOCTHIO HEONIPEACICHHbBIE

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OIIPEJICJICHHOE 3HAYECHUE

Kak HaspIBaeTCsa COCTOSIHUE DIIEKTPOHA B aTOME, COOTBETCTBYIOILEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 dHEprun?

97 1) Bo30OyxaeHHOE cocTOsTHUE OIIK-13.1
2) MertacTaOUIBHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsSIHUE

B uem 3akmouaercs TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIAIE

2) B xopnycKyJIsipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU

98 IPOXOKACHUU €TI0 Yepe3 Y3KOe OTBEPCTUE OHK-1.3.1

3) B HaxoxIeHuu 4acTUIlbl Cpa3y B HECKOJIBKUX TOYKAaX IPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoaeHuHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,

Koraa S9HEprusa 4aCTulibl MCHBIIIC BBICOTEI 3TOI'O 6apbepa

Kakue moBuKHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBIISIFOTCS. HOCUTEIISIMU
3apsia B MOJTYIPOBOJAHUKAX?

99 | 1) DnexTponsl OIIK-1.3.1
2) IIpoTtoHbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Kunematuka

2 JlnHamuka

3 3aKOHBI COXPAHEHHS] B MEXAHUKE

4 OCHOBBI CIEIMAJIBHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue KoeOaHus

6 BosiHOBBIE Mpo1IECCHI

7 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKON TEOpUU

8 DJIEKTPUYECTBO

9 Marnetusm

10 BonnoBas ontuka

11 KBanToBas ontuka

12 duznka atoma

13 KBaHTOBas MexaHuka




| 14 | Craructiueckas dusmka

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckre yka3aHus A1l 00y4aromuxcs N0 OCBOCHHIO JICKITHOHHOTO
Marepuania.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHEe ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOW JIGKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C IPYTUMU AUCITUTUTHHAMMU.

[lnaaupyemMble pe3yNIbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K0M KOHKPETHON TEME;

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl CIIAloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepuajia TIpPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa OpeaoCTaBICHHS JSKIIMOHHOT0 MaTepHaia:

— JIGKITUH corjacHo pasneinaM (tabin.3) u temam (Tadm.4).

11.2. Meronnyeckue yka3zaHus Uit 00y4JaromuXxcs Mo MPOX0XKIECHUIO MPAKTHYECKUX
3aHATHH.

[TpakTHdeckoe 3aHSATHE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHm3alu y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10JT PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIEroCs SBISETCS MPUBUTHE O0YJIAFOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemplie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 3a]1a4;



— paSBI/ITI/Ie ITIO3HABATCIIbHBIX CHOCOGHOCTGI\/'I, CaMOCTOSATCIIBHOCTHU MBIIJIICHHU A,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/ISY‘-ICHI/ISI KOHKpCTHOfI y‘-ICGHOI\/JI
JUCHUIIIINHBI,

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

— obecrnedyeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHON M MHIUMBUAYAIBLHOU (opMm
o0Oy4eHusl.

TpeOoBaHUs K IPOBEACHUIO MPAKTHUYECKUX 3aHATHI

3amaHnue K BBIOJHEHHUIO MPAKTHYECKOW pabOThl BBIJAETCS MpEIojaBaTelieM B Hauaie
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPAMMBL.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TGOpGTI/I‘-IGCKI/IMI/I BOHpOCB.MI/I, paCCManI/IBaeMBIMI/I B JICKIITMOHHOM KprC U B BHUJC
pazbopa BOMpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJICHTOB IIPH OCBOSHHUU MaTepuaa.

MGTOI[I/I‘-IGCKI/IC yKa3aHI/ISI 110 HpOBGIIeHI/IIO HpaKTI/I‘-ICCKI/IX 38.H$ITPII>1 HpI/IBGIIeHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIC:

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.
[Mapes.CIIOI'YAIL, 2018.67 c.

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

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

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

OTt4er 0 mpakTHUECKON paboTe MOKEH COAEPKATh: TUTYIBHBIN JIUCT, OCHOBHYIO 4acTh,
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIEJOBAHUA.

Ha mumynonom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIMHBI, Ha3BAaHUE
MPaKTUYEeCKONH paboThl, GaMuwivsg W HHUIMAIB TOpernoaaBarens, (GamMuinsg W HUHULUAIBI
CTyJICHTa, HOMEP €ro yueOHOMU TPYIIIbI U J1aTa 3alIUTH pa0OTHI.

OcHognass uwacmev JOMKHA COJEp)KaTh 3aflaHue, pe3yJbTaThl JKCIEPUMEHTAIbHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATHUTHYECKHUE MAaTEPUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Bwvi6oowvr 1o pozenanHoi padboTe JOMIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI MO padoTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TUTynbHBIN TUCT OTYETA AOKEH COOTBETCTBOBATH LIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

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

[Tpu popmupoBaHUM CMHCKA WCTOYHUKOB CTYACHTAM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue yka3aHus il 00yJaromuxcs MO BHIMOJIHEHUIO TaO0paTOPHBIX
pabor.
B xozme BbImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCsA [OJDKeH YIIyOuTh H
3aKpenuTh 3HAHMA, NMPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOW
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW 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.

3ajaHue U TpeboBaHMs K IPOBEACHUIO J1a00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuinie Pu3nKa JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio JadopaTopHbiX pabor. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMN: OJHO Ha BBINOJIHEHHE
U3MEpEHull, 1 OHO Ha 3amuTy oTdera. OTUEeT MMIIETCS HE BO BpeMs 3aHATHUMH, a JoMa WU B
oubnmoreke.

B Hauane cemecTpa 10 Hadana 3aHATUH CTYAEHT JIOJIKEH ObITh MPOUHCTPYKTHPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (PUKCUPYETCs B CIELIUAIBHOM JKypHAJIE; TaM HY>KHO 00s13aTE€JIbHO PACIHCATHCS.

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWE PAOOTHI M TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCcKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenonasateneM. [IpenonaBatens 10keH yOeAUTHCS, YTO CTYACHT IOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM I1I0CTaBJIeHa;
- KakKuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIEyeT POBOAUTH YKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaercs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu AOMKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU MU3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPENOIaBaTEIIO.
be3 3T0il moanmMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMKMCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels



03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIeAYIoMIeH JTabopaTOpHOU pabOTHLI.

Crpykrypa u hopma oTyeTa 0 1adopaTopHOil paboTe

OT4eT AOKEH CONEPKaTh CIEIYIOIINE Pa3aeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B ONUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
MEePEenrcaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieayeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJIA MPHUOOPOB.
Jlanee He0OX0IMMO OIMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwue popmybl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UCCenyeMblX BenudyuH. CrieBa B (opMyse JOMKHO CTOSTh TO, YTO
CJIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBox opmyn ¥ mpomMeKyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNBbTaTOB U3MEPEHUI B TOM pa3zelie TOXKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATh B BHUAE HArJAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

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

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera MAOMKHBI OBITH MPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOJAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISUIUCH CHUCTEMATHYECKWE M CIy4YailHble MOTPEIIHOCTH U
MPEJICTaBJICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pa3fien OTYeTa CaMbli CIIOKHBINA 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCEro BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaeT HamucaHa Juis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHKoOM. B HacTosmeM mnocoOuu
ABTOPBI TIOCTAPAIIMCH OCTABUTH JIUIIH CAMOE BA)KHOE IO TOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B m00OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
POHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH




HAHECEHBI TOJBKO Y3JIbI KOOPJAMHATHON CeTKH. M3MepeHHbIe Ha OIbITe 3HAYEeHUsS TOINHUCHIBATD
Ha ocsx He cienyer. Ha rpaduk o0s3arenbHO HaHOCATCA BCe SKCIEPUMEHTAJIbHBIE TOUKH, U
NPOBOJIUTCS COSAMHAIOMAs UX JUHUSA. OKOJIO OJHOM WJIM HECKOJBKHX TOUYEK OTKJIaIbIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OxoHuaTeIbHBIE PE3YJIbTAThI, UX 00CYKAECHUE, BHIBOIBI.

B »sTOoM pazgene oTueTa HYXKHO TOABECTH MTOT TNpoJelNaHHOW pabotel. Cremyer
HanMcaTh, KaKUe MOJyYeHbl BEIMYHUHBL, U ¢ KAKUMU IOTPEIIHOCTAMHU.

Ecnu n3MepeHus: mpoBOAMWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH PE3yJbTaTbl U MX MOTPEUIHOCTH, CHENaTh 3aKJIIOYEHHE, KaKOH MeToj Jydlle, TO4YHee,
ynooHee.

Ecnu u3BecTHO TaOuIMYHOE 3HAYEHME W3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OINbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIMAJCHUU WJIN HECOBIAIECHHUH.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HYKHO 00S3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cayuae, xorga Mexay CpaBHMBAEMBIMH BEJIMYMHAMH HMEIOTCS HEJIONYCTUMBIE
PacXoXKACHUS, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOXHBIX IPUUMHAX 3TOTO HECOBIAJACHUS.

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

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanus k opopMIICHHIO OTYETa O JabopaTOPHOU paboTe

TurynpHBIN TUCT OTUETA NOJIKEH COOTBETCTBOBATH I1A0JIOHY, IPUBEJEHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtauu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpMAaTHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHHUU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanuyeckre yKa3aHHs 10 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT NPUBEIECHBI B
CIEAYIOMNX TocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlaGopaTtopHbiid
npaktukym //M.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.Jl.Ilnexorkuna, [I.E.
[Morapes, B.K. I[Ipununko, FO.H. Hapes, b.®. Hludppun. CII6I'YAIL 2014. 132 c.

2. DnekTpuuecTBO W MarHeTusM. JlaboparopHsiii npaktukym // A.B. Komnbuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemienko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa,H.I1.JlaBpoBckas, FO.A. HoBukoBa, A.H. Tpormun. CIT6I'YAII, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.

Hosukosa, I'.B. Tepemenko. CIT6I'YAIIL, 2019. 118 c.

5. KganroBas ¢usuka. Jlaboparopuslii npaktukym / B.M. Aunpees, M.1O. Eropos,
N.N. Kosanenko, A.B. Konbutsnios, E.H. Kotnukos, U.I1. Kpekrynosa, H.II. JIaBposckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021.90 c.



11.4. Meronuueckue yKa3aHus A5l 00yJaronuXcs 0 MPOXO0XKICHUIO CAMOCTOSATEIbHOM

paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 00ydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMU NMPUOOpEeTaeMbIX 3HaHUM, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBIMOJIHEHUIO KOHTPOJBHBIX PalOT (i1 00y4aromuxcs
1o 3a049HOU (popme oOydeHwMS).

11.5. MeTtonuueckue yka3zaHus JJIsl 0OYJaroIIMXCs O MPOXO0XKIACHUIO TEKYIIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuii KOHTPOJIb OCYIIECTBISIETCS MO KajeHaapHoMy ydeOHOMY Tpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEJICHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIONHUTh BCE KOHTPOJBHBICE MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIseT OalIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1a0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oy4aroUuxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOJIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIIPHUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIEiicsl B cllydyae MpPOIyCKa OO0yYaromuMcs
3aHATHI 0€3 YBaXUTEIBHONW MPHYMHBI, OTKa3a, OOyYaromerocs OT OTBETOB HA 3aHATHUSX,
HEYJIOBJIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITMIOJTHEHUS] KOHTPOJIbHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHJUBUTYAJIbHBIX KOHCYJIbTALIMSIX.

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

B teuenme cemectpa s momycka K auddepeHIMalbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OICHKH
«YAOBIIETBOPUTEIbHO». B cilyuae HEBBIMOIHEHHS BBIIIEU3IOKEHHOTO CTYJAEHT, MPU YCIEITHOM
MPOXOXKJICHUH TPOMEKYTOUHOM aTTECTaly, HE MOXET MOJYYUTh aTTECTAllMOHHYIO OLEHKY
BBIIIIE «YAOBJIETBOPUTEIHHO.

11.6. MeTonuueckne yka3zaHus JJIs1 OOYJArOIIMXCSI IO TTPOX0KICHUIO TTPOMEKYTOUHOM
arrecraluu.



[IpomexxyTounass ~ arrectanusi  OOydyaroIIMXCsl  OpEAyCMaTpuUBaeT  OLECHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OICHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCEW IMCLUMIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHON paboThI, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHIIO, NPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEILHOY.

B teuenue cemectpa cTyAeHTYy He0OX0auUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBaHUA B cpeae LMS He Huke oneHKu
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIIIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELITHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhbIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpOca WM TecTHpoBaHus. OCHOBaHHEM
JUISL TOTTYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMMCs
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OuneHka «OTJMYHO»: YpOBEHb OCBOCHHSA KOMIIETCHLUM «BBICOKHI». KommereHnnn
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PpEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHH YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKAsI aJalTUBHOCTD ITPAKTUYECKOIO HaBBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTIO NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOIOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH NTPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». Komnerenuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIHMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda cecCHd OBbUIM CIaHbl M 3allMIIEHBl BCe Ja0OpaTOpHbIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacipeessaTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl NOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHHS pabOoThI.

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




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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