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
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Ko HanmpasieHust moAroTOBKHU/
CIENAIbHOCTHA
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HaumenoBanue HaIpaBJICHUA

TexHOoM0rus TPAaHCIIOPTHBIX MPOLECCOB
ITOATOTOBKH/ CIICITHAIBHOCTH

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

. TpynoeMKOCTb IO CEMECTPaM
Bun yaeOHO# paboTh Bcero Npg }1] Ned 593
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudyeckue/cemunapckue 3anarus  (113), 51 17 17 17
(qac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnasn paboma, Bcero (dac) 129 58 31 40
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amen (3auer, Hdudd. 3au, | Ok3., JK3. JK3. JK3.
DK3.*%*) OK3.

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEeH

4. ConepxaHue TUCIUTIIAHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIUHBI H UX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknnu 113 JIP KII CPC
Paznensbl, TeMbl IUCHUTIITMHBI (1ac) (C3) | (aac) (wac) | (wac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Uroro B cemectpe; 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 11
Pa3nen 5. Margetusm 11 8 6 10
Paznen 6. Onrtuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14




Pasnen 8. KBanroBas MexaHuka 11 9 3 13

Paznen 9. Cratuctuueckas Gpusnka 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETHLHOCTHIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3nesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenierne. Ckopocts 1 yckopenue. HopmansHoe u
KacaresibHOe yckopeHus. [loctynaTenbHoe 1 BpamareabHoe
nBxkeHre. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUalbHON
TOYKHU. CBS3b IMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpalaTeJIbHOM JIBUJKEHHH.

NuepuumanbHble cucTeMsl 0TcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOH AUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JUHAMHUKU MaTepHaIbHOW TOUKU. HemHepruanbHble CUCTEMBI
otrcuera. Cuiibl HHEPLMH. 3aKOH COXpaHeHUs ummyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

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

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
BpalIarouierocs TBepaoro tena. Ilocrynarsl cenuanbHOU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTh. PensTuBuCTCKUN nMnyibe. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

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

Paznen 2. KoJsie0aHus 1 BOJIHEI.

["apmoHMYECKMI 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKil MasITHUK, PU3NYECKUI MAaITHUK, KoJeOaHus
MOJ1 IEUCTBHEM YIpyro# cuibl). ClokeHne KoJieOaHuM.
Juddepennmansaoe ypaBHeHue konebanuii. CBoOOIHBIE,




3aryxatoiue koyebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunemartnka BOJTHOBBIX MPOIIECCOB (IJIOCKHE U c(heprudecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oueprus BoiHbL. [1oTok 3HEprun. MHTEHCUBHOCTH BOJIHBI.
Crosiyas BoiHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaas pusnka.

TepMoauHamMuueCcKre COCTOSIHUA U npoueccsl. [TonsaTue
byHkMM coctosaHus. Buytpennss sneprusi. Konnuectso
TeroTel. PaboTa Tena npu u3meHenuu ero oorema. Ileproe
HayaJlo TEPMOJMHAMUKU. Temneparypa U BHyTPEHHSSI SHEPTUs
Kak (pyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHMSL, BHYTPEHHSSI SHEPT U,

TEIIOEMKOCTH, YpaBHEHHE afnadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpoInus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
Mosiekynl. Cpeassist KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE
ypaBHEHHE KMHETHYECKOW TEOPUH UAeaIbHbIX I'a30B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYeCTBO.

OnekTpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanmpsikeHHOCTD
AJIEKTpoCcTaTH4YeCcKOro nosst. [IpuHuun cynepnosunuu.
DIIeKTpUYECKHi TUoJb. PaboTa cril 3J1eKTpOCTaTHIECKOTO
nojisi. Teopema 0 LIUPKYISIUY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCTB M TOTEHLIMAT 3JIEKTPOCTATHYECKOI0 1014,
CBsI3b MEXAy HUMU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
10JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
muasieKTpuKkoB. [lonspuszanus nuanekrpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [Jusnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckass TPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEILICHUE
(uagykuus). Teopema ["aycca a1t 37€KTPUUECKOTO 1O B
nuanekTpuke. [lone BHyTpU NMPOBOJIHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI 3JIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apssKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTUH JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
DnekTpoaBMKyIIas cuia. 3akonsl Oma u Jhxoynsa-Jlenua B
UHTErpajIbHON U quddepeHnnanbHoi popmax.

Pa3pnen 5.

Marnerusm.

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




MarepuasibHbl€ YpaBHEHUS.

Pazgen 6.

Onruka.

[1nockue MOHOXpPOMATHYECKUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bexkrop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCOIIOTHBIN MOKa3aTens npejaoMieHus. UHTepdepeHIus.
Mertoapl HaOmOAeHUS HHTEphEepeHIU cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-Openens. Jucnepeus cBera.
Hudpakuauonnas pemerka. [lomsipuszanus cBera. 3akoH
Maioca.

Pasnen 7.

KBantoBas onruka.

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

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bporins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BonHosou
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJIH J¢ bpois.
[Tpunnun neonpenenennoctu I eitzendepra. Bonnosas
GyHKIIHS, €e OCHOBHBIEC CBOMCTBa. OnepaTtopsl (PU3NIECKUX
BENTMYMH. BpeMeHHOe U cTallMOHAapHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nerxeHusa. CeoOonHasg yactuia. Yacruia B 0eCKOHEUHOM
noreHuuanbHou sime. KBantoBeril ocumsisitop. Hynesas
SHEprus, HyJeBble Koyiebanus. [IpoxoxkaeHne YacTHITBI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTaIbHBI MEXaHUIECKUNW U MarHUTHBI MOMEHTHI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit Tepna u I'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHil. DepMUOHBI U OO30HBI.
CummeTrpus BOJTHOBOW (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
[punnun [Taynu. O6bscHEeHNE TEPUOANIECKON CUCTEMBI
snemenToB .. Menaeneena.

OHepreTudecKkuil CneKTp aToMOB U MojieKy. [Ipupona
XUMHUYECKOHN CBA3U.

Pazmen 9.

CraTncruyeckas QpU3NKA.

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

Pacnpenenenne @epmu-/upaka 11 3JI€KTPOHHOTO rasa.
DNEeKTpOHBI B KpUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOXKJIECHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAS
TEIJIOEMKOCTh. TeII0eMKOCTh KPUCTAIIINYECKON PELIETKH.




Knaccuueckast reopusi, Teopus DitHiTeitHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

W3 sux Ne
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |ITPaKTUYECKOU |pa3aeia
T/T1 3aHATHI TpaKTIACCKUX (uac) MOJTOTOBKH, | TACIIUIT
SatATHI (dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JUHAMUKa
MaTepUAIbHON TOYKHU
2 Kunemaruka n Pemenue 3agau 3 1
JTUHAMUKa
a0COJIIOTHO TBEPIOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEIIBHOCTH
4 Kunemaruka n Pemenue 3agau 3 2
IUHAMHKA KOJeOaHUHI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJTHOBBIX ITPOIIECCOB
6 MounekynsipHo- Pemenue 3anau 3 3
KHHETHYECKasi TCOPUS
Cemectp 2
7 Hanpsiokennocts u Pemrenue 3agau 3 4
MTOTSHITAT
AJIEKTPOCTATHYECKOTO
TTOJISt
8 JBmxenue Pemrenue 3agau 2 4
3apsHKEHHBIX YaCTHI] B
AJIEKTPOCTATHYECKOM
moJjie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konpencarop
10 XapakTepuCTUKU Pemenne 3anau 3 5
AJICKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MarHUTHOTO TTOJIA.
Cwtbl B MAarHUTHBIX
TOJISIX
12 3akoH Pemrenue 3agau 2 5
3JIEKTPOMAarHUTHOM
nnnykiuu dapanes.
Pabota B MarHuTHBIX
MTOJISAX
13 WnTepdepennyus, Pemenue 3anay 2 6




nudpakmus,
MOJIIPU3AIUS
Cemectp 3
14 | TennoBoe uzny4yeHue, Pewenne 3anau 2 7
dhoTodrddext
15 | Dddext KommnroHa, Pemenue 3anau 3 7
cBoiicTBa (HOTOHOB
16 AToM BoJOpoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CootHomieHne Pemenue 3anau 3 8
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOITHbI
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
[lIpenunrepa
ITorennyanbpHLIE
Oapbepsl
19 KBanroBas Pemrenue 3agau 3 9
CTaTUCTHKA
Bcero 51
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI
Cemectp 1
1 MasitHuk Makcseria 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAasITHUKU 3 2
5 Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | Ompenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTaBJISOLIEH HANPSKEHHOCTH
MarHUTHOTO OIS 3eMJIH
9 Onpenenenne yaeabHOro 3apsaia 3JIeKTpOHA 3 5
10 | Konpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 4 9
14 |  OmnpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8




aTOMOB

15 | Omnpenenenue HEPTUH 0 — YACTHUII 1O 3
npoOery B BO3Jlyxe

Bcero 51

4.5. KypcoBoe nMpoeKTHUpOBaHKE/ BHITIOITHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs

Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYTIO0EMKOCTh

B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac yac

1 2 3 4 5
N3yuenue TeopeTuueckoro maTepuaia 43 20 11 12
nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[ToaroroBka Kk MpoMeKyTOYHOMN 43 19 10 14
arrectaruu (ITA)

Bcero: 129 58 31 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
[lepeuenb nevaTHbIX U 3JIEKTPOHHBIX yYEOHBIX U3/IaHUMN IpUBeEIeH B Tabuie 8.

Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

KommyectBo
3K3e OB B
Uugp/ bubnmuorpaduueckas ccpuika 614(%@
URL anpec
(KpOMe AIIEKTPOHHBIX
IK3EMIUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / 94
T76 T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
obpasoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8
53 Kypc ¢usuku: yaeGHOe nocodue: 94
C12 B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CIIO.: Jlaus. -
(Knmaccuueckast yuebnas




nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBI. BonHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabam. -
ISBN 978-5-8114-0686-9

53
C12

Kypc o6meit ¢pusuku: yueOHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJIACCUYECKHE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢duzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc ob6meit pusuku: yueOHOe
noco6ue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyamme
KJaccudyeckue yueonukn). T. 2:
DJNEeKTPUYECTBO U MAarHETU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tadiu. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit husuku: yaeOnoe
nocobue: B 3 1./ 1. B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 3:
KBantoBas ontuka. AToMHas
¢dusuka. dusnka TBEPAOro Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

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

121

534
n83

BostHOBBIE MTPOLIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - 2-¢
u31., Ao1. - M.: JlaGoparopwus

77




bazosrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4eOHOE
noco6ue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
N83

OnektpomaraetusMm: OCHOBHbBIE
3aKOHBI: yueOHnoe mocodue / U. E.
HNponos. - 4-e uza. - M.:
JlaGopaTtopust bazoBeix 3HaHMIA:
®duszmaraur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
n83

KBanToBas pusuka: OCHOBHBIC
3aKoHBL: yuebHnoe nocodue / 1. E.
Hponos. - M.; CII6.: ®uzmariur:
Hesckwit nuanext: Jlabopatopus
bazoBrix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, U. B. Kypc o6meit
¢u3uku: yae6HOoe nocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
MonexynsapHas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / W. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTHKa. AToMHas HpuU3MKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO S/Ipa M SJIEMEHTAPHBIX
yacrui - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

Kypc o6mieit pusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHUK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBO FOpaiit, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit dusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,




OITUKA, KBAHTOBAs (PU3MKa:
yueOHuK i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mockaa:
WzparensctBo KOpaiir, 2019. -

441 c.
https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470189 ¢busukn: YuebHoe nocodue ass

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

https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/470190 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMoanHaMuKa U MOJIEKYJISIpHAs
¢usuka / Cusyxun J1.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIINT, 2014. - 544 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/549781 ¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3SMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢puznka
: yaeOHOe Tmocodue 11st By30B / A.
b. Ca3oHOB. - 2-¢ u3a., uchp. u

no1. - Mocksa : I3narenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢puznka
u go3umetrpusi. COOpHUK 337129 :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
c.

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMIUIMHBI
npuBe/eH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OO0pPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ WNureprer-xypHan «Hosas Haykay. Pa3nen

busnka




https://ufn.ru/ru/ DJEeKTpOHHAs BEpCuUs KypHasa «Y Crexu
¢u3nueckux Hayk», U3NYECKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

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

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

https://fizikaguap.ru/ OO6pa3zoBaTenbHBIN pecypc Kadeapsl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEMOT0 IPOrPaMMHOT0 obecrieueH s peacTasieH B Tadbmuie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayguropuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS JIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA, I[TetepOypr, ya.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne31-046

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB 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)

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHApPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALIUH, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX
n3MepeHuil (3IEKTPOHHBIN 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 THITA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAI[Ui, TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JE€MOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOT0 THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anekTpomaruetusmy: GOIID — 03, OIID - 07, ®IID — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUM; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU TIO
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
5.ongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

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




(OO0 «IIpodobpazoBanue» r. Kazans)).

6 | YueOHas ayauTopus Ui IPAKTUYECKUX 3aHATUH, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

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

7 | YueOHas aynuTopus 1 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crienuaan3upoBaHHas MeOeIb; TEXHUISCKUE [etepOypr, ymu.
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-I10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

10. OueHouHble CpeACTBa JJIsl MPOBEICHHS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOMpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJarouMMHCA NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHast  mIKana — MOAYJIbHO-PEHMTUHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  MpaBUIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHsI ChOPMHUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
S-OaibHas IIKajIa PAKTEp (op

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN

MaTrepuall;
«OTJINYHO» — YBEPEHHO, JTOTUYHO, [TOCIEN0BATEILHO U TPAMOTHO €r0 U3/1araer;
«GauTEHO» — ONMUPASCh HAa 3HAHMS OCHOBHOM U JIOIOJIHUTEIIBHOW JIMTEPATypHI,

TCCHO NPHUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHA C HpaKTH‘{eCKOﬁ
ACATCIIBHOCTHIO HAITPABJICHUSA




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJTHO BITaJICET CHCTEMOM CITeIMaTM3UPOBAHHBIX TTOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIEIMAIN3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHLHOY
«BAYTEHO»

— 00y4Jaronuics yCBOMJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYpPHL;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OIINOKN U HETOYHOCTH;

— HCTIBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIN3UPOBAHHBIX MTOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYWUTEIBLHOM 4YacTH MPOrPaMMHOTO
MaTtepuaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB H 0000IIECHHI.

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

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

No /it [Tepeuens BompocoB (3amay) 1st SK3aMeHa Kon
WHNKATOpa
Cemectp 1

1 UTo n3y4yaeT KUHEMaTukKa? OIIK-1.3.1
UYrto Takoe MarepuanbHas Touka? OIIK-1.3.1
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

3 a. =4 M/c’ u HOPMAaJIbHBIM YCKOPEHHEM ay, = 3 w/c?. Haiizure OIIK-3.V.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

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

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-3.3.1
[Ipoananuzupyiite oTAMYUS CAEAYIOMUX (PU3MUECKUX MOJEIIEeH:

6 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure OIK-3.Y 1
IpUMEpP, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIIAET B KAYECTBE
MarepuasibHOM TOUuku 1 ATT.

7 Haiinure CBSI3b MOKIY JIMHEWHOU U yIJI0BOW CKOPOCTBIO OIK-3.Y 1
MaTepuaabHOU TOYKH.

8 [IpoananusupyiTe Xxapakrep NpsMOJIUHEHHOIO JBUKEHUS Teja 110 OIIK-3.V.1




W3BECTHOMY 3aKOHY nIBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHylTe IpUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHUS 3aJJauu.

9 Cdhopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIHN Ha OIMK-33.1
TpeTheM 3aK0oHe HbloTOHA.
Kak, cormacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TeJa OT

11 OIIK-1.3.1
€ro Macchl?
[IpuBenuTe npumep, HITFOCTPUPYIOLNN JEHCTBUE TPETHETO 3aKOHA

12 OIIK-3.V.1
Hsrorona.
KameHb JIe:)kUT HA AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak

13 M3MEHHUTCS CWJIa JaBJICHUS KaMHS Ha JHO, €CJIM CBEPXY HAJIMTh OIK-1.B.1
KepOoCHuH (KepOCHH HE cMemuBaeTcs ¢ Boaoi)? O0ocHylTe CBOM
OTBET.

14 HazoBure, xakoii u3 3akonoB Kemnsepa ycranasnuBaet ¢popmy OIK-13.1
TPAeKTOPHUH TJIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSTOTEHHS OT MaccChl
B3aUMOJICHCTBYIOIINX TEJ M PacCTOSHUS MEXTy HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CWJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy OIIK-1.B.1
OJIHOTO M3 TeJl yBEJIMUYHUTh B/IBOE,  PACCTOSHUE MEKY TEIaMH —
YMEHBIIUTH B Ba pasa.

16 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

17 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOJIHIECTCS 3aKOH OIK-13.1
COXpaHEeHHUsI UMITYIIbCa.

18 Kakast ¢pu3nyeckast BenmurnHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-1.3.1
CpaBHUTE 3aITUCH OCHOBHOTO 3aKOHA JJUHAMUKH JJISl IOCTYNATEIbHOTO

19 Y BpAILATEJIbHOTO ABWKEHUA. HailliuTe B3auMOCBA3H MEXIY 3TUMU OIIK-3.V.1
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIhCA. OIIK-1.3.1

21 Kakas ¢u3nyeckast BearunHa Ha3bIBaeTCs paboToi? OIlK-3.3.1

22 YT0 Takoe MOIIHOCTE? OIIK-1.3.1

73 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 OIKA3.V 1
OKPY’KHOCTHU HE NMPOU3BOJIUT PaOOTEHI.
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

24 HEKOTOPOW CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-3.Y 1
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS o
3aJlauM.

25 B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U OIK-3.Y 1
HEKOHCEPBATHBHBIMU CHJIAMU?
Kakoit kopabab 1BMKETCS MeUIeHHee — Harpy>KeHHbIH WK

26 HEHATrPYKEHHBIN — IPU OJWHAKOBOM MOIIHOCTH JBUraTeIs? OIIK-1.B.1
OO6ocHYyliTE CBOW OTBET.

27 Urto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1

78 OO0mbscHuTeE, HMEET JIi CMBICI H3MEpeHHE abCOIOTHOTO 3HAYECHUS OIK-13.1
MOTEHIMAJIbHON PHEPTHH TeJa B HEKOTOPOM COCTOSIHHH.

29 Chopmynupyiite 3aK0H COXpaHEHUSI MEXaHUUYECKOW YHEPTUH. OIK-3.3.1
[TpuBenuTe npuMep BBHINOJIHEHUS 3aKOHA COXPAHEHU S SHEPTUH.
Jan ToHkui cTep>kens Maccoid m = 120 r u jumnHoii / = 50 cm,

30 CITOCOOHBIHN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXO/ISIICH Yepe3 ero OMK:A3.Y 1

cepenuny. Paccunraiite ero MOMEHT MHEPLIMM OTHOCUTEIBLHO
YKa3aHHOU OCH.




[TokaxkuTe Ha mpUMepe TOHKOTO CTep:kHs HOM 20 cM 1 maccou 30
I, Kak npuMeHsiercs teopeMa lllrelinepa it pacyera MOMEHTa

31 OIIK-3.V.1
MHEPLUHU TeJ MPU NMEPEHOCE OCU BPAILIEHUS C CEPEUHBI CTEPKHS Ha
OJIMH U3 €ro KOHIIOB.

32 Yemy paBeH MOMEHT UMITYJIbca a0COTFOTHO TBEPIOTO Tejia? OIIK-3.3.1
Kak Beruucisiercss KHHETHUYECKasi YHEPTHsl BpalieHus: abCOIIOTHO

33 TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U OIIK-3.V.1
MOCTYINATENbHOTO IBUYKEHUS.

ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH

34 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

35 Kaccudaeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2? OIK-3.Y 1
Ecnu Het, TO Kak pacCUMTHIBACTCS KWHETUYECKAs SHEPTUs Tesa T
corinacHo CTO?

Omnpenenure, Kak U3MEHUTCSI IEPUOJ] KOJIEOaHHH MPYKUHHOTO

36 MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pa3a, a )KECTKOCTH OIIK-3.V.1
NPY>KMUHBI — B 8 pa3.

37 Kax cBsi3ana sHEprus rapMOHMYECKUX KOJICOAHUN C MX aMIUIUTYAON? OIIK-3.V.1
Crenaiite BBIBOJI TIO BOIIPOCY: KaK OYJIET U3MEHSITHCS X0/

MasITHUKOBBIX 4aCOB MPU HACTYIUJICHUH JIETHHUX KapKUX JHEH IO

38 CPaBHEHHUIO C XOJIOJHBIMM 3UMHMMM JTHSMHU, €ciu yacel ycraHoBiaeHsl | OIIK-1.B.1
B HEYTEIUICHHOM MOMEIEHUH (CTEePKEHb MasTHUKA METAJTMUECKUA)?
ApPrymMEHTHpYITE CBON OTBET.

39 Yto Ha3bIBaeTCs BOJHOM? OIIK-1.3.1

40 OOBsICHUTE PA3NTHINE MEXKY MTPOJOIBLHBIMY U TTOTIEPEYHBIMU OIK-1.V 1
MEXaHUYECKUMHU BOJIHAMHU.

41 3anumuTe ypaBHEeHUe OeryIeil BOJIHBI. OIIK-1.3.1

42 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh YHEPTHUH BOJIHBI? OIlK-3.3.1
Hcrounuk 3Byka U IPUEMHUK JIBHXKYTCS APYT OTHOCUTEIBHO JIPYyTra CO
CKOPOCTSIMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie

43 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe OINK3.Y 1
OTHOCHTEIIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT ¢ dexra lomepa. T
HcTouHuK ¥ IPUEMHHUK JABUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

44 Chopmynupyiite npuraimn [ oirexsca. OIIK-1.3.1

45 Urto Ha3bIBaeTcst HHTEpQepeHInent BOIH? OIIK-1.3.1

46 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenure npumep crosiueit OMK:A3.Y 1
BOJIHBI.

47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIKCHIBACTCS OIMK-33.1
TEPMOJMHAMHUYECKAs] CUCTEMA.

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

48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM OIIK-1.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anuimmnTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 CKOJIBKO CTeTieHEeH CBOOO I UMEET JKECTKasl JIByXaTOMHas MOJIeKya? OIK-13.1
C KaxkuMHU OBMKEHUSIMHU OHU CBSI3aHbBI? hl

51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.1

59 OnenuTte, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO OIK-1.B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?

53 I'a3, Haxoasmmiicss mpu noctositHHoM nasineHuu p = 100 klla, msmennn | OIIK-3.V.1

00seM c V] =4 M mo Vo =12 M [Tokaxure, Kak pacCUUTHIBAETCS




paboTa ra3a B TaKOM IpoIiecce, U HAlINTe ee BEIINIHHY.

Crenaiite BBIBOJIBI 110 XapaKTEPy U3MEHEHUS TEMIIEpaTyphl Ia3a pu

54 OIIK-1.B.1
ero 6picTpoM pactirpeHuu. OTBET MOSICHUTE.
55 [lepeuncinre, 3 KAKMX 4aCTE€ COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OneHuTe CUTYalMIO: Karuisi MacasTHUCTOM KMJIKOCTH TOMNaJaeT Ha
56 MOBEPXHOCTH BOJIBI M pacTeKaeTes, 00pa3yst TOHKYIO TUIEHKY. OIK-1.B.1
O0s13aTeNIbHO JTU 3Ta MJIEHKA 3aKPOET BCIO MTOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyaruio. Uto 00KUTaET KOXKY CUIIbHEE: BOJA WIIH BOISTHOU
57 nap OJIMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemiepaType? OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo HM3yyaeT 3JIeKTpocTaTuka? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYeYHOTO 3apsia. OIIK-1.3.1
60 Kaxk n3menuTcs cuna B3auMOJICUCTBHS ABYX AJIEKTPOHOB, €CIHU OIKA3.V 1
paccTosiHue MEXAy HUMH YBeTW4IUTh B 3 paza? OOOCHYITE Balll OTBET.
[Ipoananuzupyiite, KaKyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 T0JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-3.V.1
BOKPYT HETO.
Kak B3auMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC
62 OIIK-1.3.1
HOBEPXHOCTU?
63 B kakux equnuiax cucteMbl CY MOXXHO U3MEPSITh HANPSHKEHHOCTh OIK-3.3.1
AJIIEKTPUYECKOTO N0JIsi?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBalOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsICHUTE pPA3IHUNE MEXKTY MOISIPHBIMU U HETIOJISPHBIMU OIKA3.V 1
JIMDJIEKTPUKAMH.
[IpoananusupyiiTe, KAKON BEIMUUHBI 3aps JOJDKEH HAXOUTHCS Ha
67 0o0OKTaKax 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 METAIIINUYECKHE
68 ITACTHHBI IOMabio 0.2 M, KOTOpBIE pa3zaeneHsl cinoeM nmapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
CrenaiiTe BbIBOJ, KaK U3MEHUTCS JIEKTPOEMKOCTh TJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHHIMU TIJIACTUHAMHU, €CJIM U3 3THX IUIACTHH OIIK-1.B.1
BBIPE3aTh KPYT'H C TUAMETPOM, PaBHBIM CTOPOHE KBaJpata.
O1ieHUTE CUTYaLIMIO: JIBa KOHJEHCAaTOpa OquHakoBoM eMkocTu 200
70 MKD coenmHEHbI MapauieabHo. Kak M3MEeHHUTCs UX 0011asi eMKOCTb, OIIK-3.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak u3MeHHuTCs cCOnpoTUBIICHNUE MTPOBOA, €CIIU €r0 JJIMHA YBETUUUTCS OIK-3.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOITHOCTD, BBIICIIAEMYIO Ha CONPOTUBIEHUU 3 KOM nipu OINKA3.Y 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA. o
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 PaccuuraiiTe, uemy paBHa BeJIMYMHA MAarHUTHOTO TOJIS B LIEHTPE OIK-3.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
79 PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOM/A, OIIK-3.V.1




coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
CEpJIEUHUK C MpoHuIaeMocTrio | = 100, ecu o HEMY IPOXOAUT TOK
cuoit 2 A.

80

PaccuuTaiite mI0THOCTE HAMOTKH TOPOM1a, HEOOXOAUMYIO, YTOOBI
IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
nMeno Benmuuuny 1 mTo.

OIIK-3.V.1

81

Ornpenenure, Kako# 3apsi HECET dJIEMEHTapHAas YacTUIA, €CJIA OHa,
JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHIYKIHEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.

OIIK-3.V.1

82

OneHuTe CUTYyalMo: B MAarHUTHOE T10JIE€ C OJJMHAKOBBIMU CKOPOCTSIMU
BJICTAIOT IIPOTOH U IEKTPOH. ByyT 1M OTIIMYATECSA UX TPACKTOPUH, U
€CJIM J1a, TO KaKiuM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.

OIIK-1.B.1

&3

B uem cocTouT sIBJI€HHE 3JIEKTPOMArHUTHON UHAYKIIMH?

OIIK-1.3.1

84

[Ipoananuzupyiite Benuuuny 2J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
BBIHOCST U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLo Panycom
10 cm HaxoauTCsl B MarHUTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuiunre B MB.

OIIK-3.V.1

85

JlaiiTe onpeneneHns: AMaMarHeTHKaM U IapaMarHEeTUKaM.

OIIK-1.3.1

86

Kaxkue BemecTBa Ha3pIBalOTCs peppoMarHeTHKaMu?

OIIK-1.3.1

87

UTo Ha3bIBaIOT KO3PLUUTUBHON CHUIION?

OIIK-3.3.1

88

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

OIIK-3.V.1

89

[Tpennoxute cnocod N3MepeHHs BETMYMHBI MarHUTHOM SHEPTuH,
3aKJIIOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

OIIK-3.V.1

90

UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM?

OIIK-3.3.1

91

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

OIIK-1.3.1

92

CdopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyire, T1ie CBET IBIKETCS ObICTpee — B anmase (n = 2.42)
i B Bozie (n = 1.33). Bo ckosibko pa3 pa3in4aroTcsi CKOPOCTH CBETA B
JIAHHBIX cpenax’?

OIIK-3.V.1

94

OnenuTte cuTyanuo: Jiyd CBeTa NajaeT Ha paHuIly paszena IByX
BemiecTB oA yriaom 30°. [Toka3arenb npeoMIICHHS IEPBOM CPEIbI
paBeH 2.4. Bo3aMOXHO J1H1, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4YH
ObLIM MepIeHAUKYISpHBI 1pyT npyry? Ecnu na, onpenenure
1I0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.

OIIK-1.B.1

95

Urto Ha3wiBatOT HHTEpEpeHImein ceera?

OIIK-1.3.1

96

Onumure, B 4eM pa3Inuue MEXy F€OMETPUUECKON U ONTUYECKON
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

OIIK-3.V.1

97

[Ipemnoxure TeopeTnueckoe 000CHOBaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3IUToe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIbHBIE ITY3BIPH U T.I1.).

OIIK-1.B.1

98

Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseaure npumepsl
HAOJIO/ICHUS] UCTICPCHHL.

OIIK-1.3.1

99

[Ipoananuzupyiite, Kakoil HAUOOIBIIHNI TOPSAAOK CIIEKTPA MOXKHO
HaOMoAaTh HA TUPPAKITMOHHON penieTke, eciau ona umeet 500
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C AIUHON BOJIHBI 500
HM.

OIIK-3.V.1

100

YemMy paBHa pa3HOCTh (a3 IBYX CBETOBBIX BOJH, IPU KOTOPOIi

OIIK-1.3.1




Ha6J'IIOL[aeTC${ MHUHHUMYM HHTEHCHUBHOCTH?

101

[linockonoisipu30BaHHBIN CBET MA1A€T HA aHAIU3ATOP TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MII0CKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS UHTEHCUBHOCTh CBETA B
yKa3aHHOM ciry4ae?

OIIK-3.V.1

Cemectp 3

102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.1

103

Bo ckompko pa3 UBMCHUTCS MOTOK SHCPIrUr OT HUTU HaKaJIMBAaHUA
JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYyHTe Balll OTBET,
ormpasich Ha 3akoH Ctedana-bonbpiimana.

OIIK-3.V.1

104

Pacnonoxure ciaemyromue CreKTpaabHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHble,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYEHUS aOCOIIOTHO YEPHOTO TeJa.
OOBsSICHUTE TIOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-3.V.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPhI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-3.V.1

106

Urto HazbiBaeTcst BHEIIHUM (HOoTOdhHEeKTOM?

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

OO0BsicHUTe, KaK 2Heprus (JOTOHA CBsI3aHA C TTMHOW CBETOBOM BOJIHBI.
OOGocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®DoTOH ¢ IMHON BOIHBI A = 97,04 1M paccesuicsl Ha HENOIBIYKHOM
anekTpoHe mox yriaom 6 = 90°. Ilpeanoxure criocod onpenencHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BeMMYHHY B YKa3aHHOM
cinydyae. KoMmnToHOBCKast THHA

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

OnumyTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojen ToMCOHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeEIn?

OIIK-1.3.1

113

ATtoMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, UCIOJIb3Ys NOCTYJIATHI bopa.

OIIK-3.V.1

114

B gem coctout runotesa ne bponisns?

OIIK-1.3.1

115

OOBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIII TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMepsbl, MOATBEPKAAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-3.3.1

116

Bynet i1 nposBasATH BOJTHOBBIE CBOMCTBA (PYTOOIBHBIN MY TTPH
NIOTIaJIaHUU B BOPOTa LIMPUHOM 7 M, ecinu macca Msiga 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-3.V.1

117

KaxoB ¢u3ndeckuii cMbICII BOJTHOBOUN QyHKIMH?

OIIK-1.3.1

118

B gem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.1

119

CpaBHuTe 1IMHY BOJIHBI 1e bpoiins ans mapuka maccoit m,, = 0,2 ru

OIIK-3.Y.1




IIPOTOHA MaccoH my, = 1.67* 107 KT, IMEIOIIUX OJMHAKOBBIE CKOPOCTH
V.

120

Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHu» KBAaHTOBOTO
rapMOHHUYECKOTO OCLHUJUISTOPA CBSA3aHA C COOTHOIIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-3.V.1

121

[Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM
COCTOSIHHHU B aTOME.

OIIK-3.V.1

122

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'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 XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

124

MukpouacTuua 3amnepra B OAHOMEPHON OTCHIIMAIBHOU IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
ymciioM 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 CIIUH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TaKUX YaCTHII.

OIIK-1.3.1

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUS COCTOSTHUN
KBaHTOBOW CHCTEMBI (DepMHUOHAMU U OO30HAMM.

OIIK-3.3.1

127

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JTYYCHHA.

OIIK-3.Y.1

128

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHUTCS
POBOIUMOCTh KPEMHHEBOT'O 00paslia, €Cii B HErO BHEJPUTh
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHIUS — 3.

OIIK-1.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeTt 1o TpeXypOBHEBON cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 9B, sneprus Bo30yxaenHoro cocrosiaus E2 = -5
3B, sHeprus MmeractabunbHOro coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOUCXOAUT paboyee N3aydeHue.

OIIK-3.V.1

131

Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO TEJa, COIIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-3.3.1

132

OO0BsicHUTe, KaK KBAaHTOBAsi TEOPHS TEIJIOEMKOCTH TBEPIOTO Teja
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

OIIK-3.V.1

133

Kaxkast gwactuia HazpiBaercs pononom? KakuM KBaHTOBBIM
pacnpeeieHieM ONMHUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.1

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

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

Ne i/t

[Tepedyens BompocoB (3amav) 1yt 3aueta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

MpeICTaBJICHBI B Tabsmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeyenp TeMm [Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

Ne i/t

KYpCOBOI pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHHUSI/BBITIOTHEHUS

Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO




Bompocel s mpoBeleHUS TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTHPOBAHHUS
npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — IlpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHBIil epeYeHb BOMPOCOB JIJIsl TECTOB
WHMKATOpa

Cemectp 1

Kakas Oyzmer TpaeKTopusl y 4aCcTHUIIbI, ABUXKYIIEHCS paBHOMEPHO C
MTOCTOSIHHBIM 110 BEJIMYMHE YCKOpEHUEeM?

1 1) [psimast muHUS OIIK-3.V.1
2) JIunus ¢ neperudbom
3) [TapaGona

4) OKpY>XHOCTh

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUYECKUX BETUIHH UMEET
€MHUIlY U3MEPEHHs, COBMAIAOIYIO C €AUHULICH U3MEPEHUs CUIIbI?

2 1) Nmmynbc OIIK-3.3.1
2) YckopeHue

3) Bec

4) VYrioBas CKOPOCTh

IIpoananu3upyinTe, KaKOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLINX MEXNY T€IaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

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

2) Hymo
3) H3MeHeHUuI0 UMITYIhCa CUCTEMBI
4) VYckopeHUIo HEHTPAa MacC CUCTEMBbI

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

4 OIIK-1.B.1
1) Yactuiiel Oy1yT ABUTATHCS BIIPABO

2) Enunast yactuira OyJaeT IBUTaThCS BICBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIOJIOKHEBIE CTOPOHBI

Urto npou3oiiieT ¢ MOMEHTOM MHEPIINH CBHHIIOBOTO IIJIMHIPA
OTHOCHUTEJILHO OCH, COBIAJAIOIIEH C €r0 FTeOMETPUIECKON OChIO
CUMMETPHH, €CITU IIWIUHIP CIUTIOIIUTD B TUCK?

5 OIIK-1.B.1
1) He usmenurcs

2) YBenmuuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO

ABHKCHUA. OIIK-1.3.1

1) M=I*e




2) e=M/]
3) M=L*w2
4) L =r*p*sina

VYkaxute, yeMy paBeH MOMEHT HHEPLUU TOHKOro o0pyya Maccoil m u
paamycar.

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

OIIK-1.3.1

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

1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CyiecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUETa
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes

OIIK-1.3.1

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*m’
4) wm/c?

OIIK-3.3.1

10

Paccuuraiite Benu4nuHy MOYJII MAKCUMAJIbHON BEJIUYUHBI 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 (Ha3oBoii 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 CHIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) Pasna nymt0

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

13

Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh
(kr¥m)/c*?

1) MowmeHT cutbl
2) MowmeHT uHepIuu

OIIK-3.3.1




3) MomeHT uMnyJbca
4) Cuna

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

14 1) PaBHOMEpHBIM KPHUBOJUHEHHBIM OIIK-13.1
2) PaBHOMEpHBIM NPSAMOJINHENHBIM
3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS
Bri6epute npaBuibHBI 0TBET. Kak H3MEHSETCS MOAYIh CKOPOCTH MIPH
MPSIMOJIMHEHHOM JBMKEHUHU, €CJIA 3aBUCUMOCTh MPOMIEHHOTO TEJIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 19
15 1) Vésisaer OIIK-3.V.1
2) IlpoxomauT yepe3 MUHUMYM
3) Bospacraer
4) OcTtaéTrcs MOCTOSHHBIM
Kak BpIuncCIIsIEeTC MOMEHT MHEPLIMM MaTEPUATIbHON TOUKH?
1) J=m*P/3
16 2) T=m*P12 OIIK-1.3.1
3) J=2*m**/5
4) J=m*r*
Kak cooTHOCSATCSt MOMEHTBI UHEPLIMHU JUCKA J 1T
U IIHHPA J1I, KOTOpPhIE UMEIOT PaBHBIEC MACChl M PAIHYChI?
17 |1 Jon=1IJu OIIK-3.VY.1
2) Jn>Jn
3) Jn>2*Jn
4) Jn>Ju/2
HaiinuTe oTHOIIEHHE TpOM3BeIeHHBIX paboT (A1/A2), ecnu 1Ba AuCKa C
paBHBIMU Maccamu u paguycamu R1 u R2 (R1 = 2R2) packpyuuBatot u3
COCTOSIHUS TIOKOSI 10 O/IMHAKOBBIX YIJIOBBIX CKOPOCTEH.
18 1 OIIK-3.V.1
2)3
3)4
4)5
Kakoii yuéHslii co3zfan crnenuanbHyo Teoputo oTHocuTensHocT (CTO)?
1) Tanunei
19 2) Ditrmrreiin OIIK-1.3.1
3) Jlopenn
4) bop
Bri6epute ypaBHeHHEe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.
20 1) x=0,1tg(2t2+n/6) OIK-13.1

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




21

[Ipoananu3upyiiTe, Ipu KaKOM YCIOBUHU B CUCTEME, COBEPILIAOIIEH
BBIHY)KJICHHbIE Kosie0aHus, OyaeT HaOmonaThes pe3oHanc (w0 —
coOCTBEHHAs 4aCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>>w0
2) o>l
3) o= wl
4) o <<wl

OIIK-1.3.1

22

Bri6epuTe, kakast puznueckasi BETMUMHA U3MEHSETCS 10| BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHY HbroToHa?

1) Monspnasa macca
2) CxkopocTb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

23

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

1) 3amknyTOM

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOM, Irie CyMMa MOMEHTOB BHEIITHHX CHUJI TIOCTOSIHHA

4) HeszamknyTOMI

OIIK-3.3.1

24

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHbIX CHJI PaBHA HYIIIO NIPU
3aMKHYTOM TPAaEKTOPUU JBUKEHUS TEINA.

1) Bsskoro tpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUS CBOOOIHOTO MA/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paauycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHSATH PaBHOH 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

[Ipoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHUi
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 MMoABECa YBCIIMIUTL B 9
pa3, a Maccy rpysa — yBeJIMUHTh B 4 pa3a?

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

OIIK-3.V.1

27

Uto nmpou3onAET co CpeIHEN SHEPrUeH MOCTYATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, ecii 00beM HEKOTOPOH Macchl UI€aIbHOTO rasa
n300apHUECKH YMEHBIIWICS B 2 paza?

1) YBenuuutcs B 5 paza

OIIK-1.B.1




2) YMmeHbmuTcs B 5 pasa
3) VBenuuutcs B 3 pasza
4) YMeHbImuTcs B 2 pasa

28

Onenure, Kakoi ra3 HarpeeTcs OOMBIIE B CISAYIONICH CUTYaIlUH: 1Ba
Pa3IMYHBIX WCATBHBIX T'a3a — OJJHOATOMHBINA U JIBYXaTOMHBIH —
HaXOJATCS MPU OJIMHAKOBOW TEMIIEPATypeE U 3aHUMAKOT OJIMHAKOBBIN
o0beM. ['a3bl CKUMAIOTCS aquadaTHIECKH O YMEHbIIIEHUs 00bema B 2
paza.

1) I'a3bl Harpenuch OAMHAKOBO
2) OTHOATOMHBIN Harpescs OoJbIIe
3) JIByxaTOMHBII Harpesucsi 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH

OIIK-1.B.1

Cemectp 2

29

YkaxxuTe sIBICHHUE, KOTOPOe UMeHyeTcsl nHTepdepeHieit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

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

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

4) 3aBUCHUMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KaKUM JTOJDKEH OBITH yYroJI MaAeHHUsI CBETOBOTO Jyda,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1eHuTe 37IeKTPOEMKOCTb IUIOCKOTO BO3YIIIHOTO KOHACHCATOPA, €CITU
pacCTOsSTHUE MEXy ero 0OKJIakaMy yBEIHYHUTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaM1 3aJIMTh AUCTHIUTMPOBAHHON BoJIoM (€ = 81)?

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) VYBenuuurcs B 9 pa3

4) VBenuuurtcs B 12 pa3

OIIK-1.B.1

32

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

1) IIpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilnatuna

4) JIudIeKTpUKU

OIIK-1.3.1

33

Kak HanpaBJIeHbI CHIIOBBIC JIMHUW HAIIPSDKEHHOCTH
AIIEKTPOCTATUIECKOTO TIOJISA, CO3JAHHOTO TOYCYHBIM OTPHUIATEIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa
2) Kzapsany

OIIK-1.3.1




3) 3akpyuuBarTCsa BOKPYT 3apsija [0 YaCOBOW CTPEIIKE
4) 3aKkpy4MBarOTCS BOKPYT 3apsija MPOTUB YaCOBOW CTPEIKU

34

B kakux enqununax B cucteme CU usmepsiercss noTeHIuman
AIEKTPUYECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m?

OIIK-3.3.1

35

MoskeT 1 yacTuIla UMETh 3apsJl, BeIUYrHa KOToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOTO 3apsaa?

1) Moxer

2) Her, He MoxeT

3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

OIIK-3.3.1

36

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

1) IloreHuumanbHOU dHEPTUA €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uiu
OTHOILIEHUIO IIOTEHIUAIILHON SHEPIUH K 3apsAy

2) Pabote cwit mmosst o mepeMenieHUI0 eIUHUYHOTO TIOJIOKHUTEIHBHOTO
3aps/ia U3 TaHHOW TOYKH T0JIsI B 0ECKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS

4) KuneTn4eckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

OIIK-1.3.1

37

Hanummre popmyny 3akona Oma B muddepenmansaoi popme:

1) R=U/N1
2) R=Q/2At
3) j=c'E
4) R=P/

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JUIMHY NYTH L U3 0JJHON TOYKHU B APYTYIO, €CIU
paccTosiHue MeXAy ABYMs TOUKaMU IIPO3PAYHON AUDIIEKTPUUECKOU
cpensl S =4 m. [Tokazarens npenomiieHus cpeasl n = 1.5. OnTuueckas
JUIMHA ITyTU L U3 OIHOM TOYKH B APYT'YO COCTABUT. ..

1) 5wm
2) 6m
3) Twm
4) 11wm

OIIK-1.B.1

39

Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I0JIsA, €CJIIN
HaMarHU4YeHHOCTh (heppoMarHeTuka 00paiaercs B HyJIb U
HaMpsPKCHHOCTD IMOJIA HAITPpaBJICHA IMIPOTHUBOIIOJIOXKHO IT10JIHO,
BBI3BaBIIEMY HAMarHU4YUBaHUe?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABHXKYILIEN CUIIOMN

OIIK-1.3.1
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OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YaCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU

HHAYKIOUH.

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

OIIK-3.V.1

41

B kakux CAUMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-3.3.1

42

YcTaHOBHUTE COOTBETCTBUE MEXKIy MAaTEepHAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOTHOCTBIO:

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

A) Merain 1)>10"-107°

B) ITomynpoBogHIK 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

[Tpoananu3upyiite, uemy paBeH aOCOTIOTHBIN MOKa3aTeNb MPETOMICHHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1L = 17

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

4y 1/16

OIIK-3.V.1
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Jl1s1 0OBACHEHHS KaKOTO SIBJICHUS. MOXKET ObITh UCIOJIb30BaH MPUHIUI
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tonspuzarus

4) KopmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.1

46

IIpoananusupyiite, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPpUXOB HA MIJLTAMETP.

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

OIIK-3.V.1




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

47 1) 441 OIIK-3.V.1
2) 3*1
3) 1
4) 0
Haitnure npaBriibHOE Ha3BaHUE MJ11 BEKTOPHOM CHIIOBOM
XapaKTePUCTUKU IJIEKTPOCTATHIECKOTO TOJIS.
48 | 1) Ilorenuman OIIK-1.3.1
2) HampspkeHHOCTB
3) Hunyknus
4) 3apsn
Onenure, Kak 3aBUCUT JIEKTPUUECKAsl IPOBOJUMOCTD TPOBOJHHUKA OT
MPIIIOKEHHOHN K HEMY pa3HOCTH TOTEHITUAIOB.
49 1) IlpsMo mpomopHrOHATEHO OIIK-3.V.1
2) IlpomoprimoHaIbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPaTy
4) He 3aBucur
Onennre, Kak K3MEHUTCSI CHJIA SJIEKTPOCTATHUECKOTO B3aNMOICHCTBHS
JIBYX TOYEUHBIX 3apsJI0B, €CJIM OJMH U3 HUX YMEHBIINUTD B 4 paza, a
paccTosiHue MEXy HUMH YMEHBIINTD B 2 pa3a’?
50 1) Ymenbmutcs B 8 pa3 OIIK-1.B.1
2) YwMenpmutcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs
UTo U3 NepeynCIIEHHOTO SIBJISETCS OCOOCHHOCTHIO CUIIOBBIX JIMHHM
MarHuTHOTO oJisA?
1) CunoBble TUHUU MarHUTHOTO TOJISI BCET/Ia 3aMKHYThIE
2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
o1 3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaax OIK-13.1
3) MarsuTHble CUJIOBBIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax
4) MarHuTHbl€ CUJIOBbIE TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
CrenaiiTe BBIBOJI, KAKOM T€OMETPHUUECKON (PUTYPOI MOKHO OIHCAThH
TPACKTOPUIO JBUKCHHUSI 3aPsHKEHHOM YaCTHIIBI, TBUTAIOIICHCS MO
HeKoTOpbIM yriioM (0° < o < 90°) K IMHUSIM MAarHUTHOW UHTYKLIUH.
52 1) OKpy®HOCTS OIIK-1.B.1
2) IlapaGona
3) TunepOona
4) Cnupanb
53 Ornenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICTaBIIsIeT COO00M OIK-1B.1

CMCChb €CCTCCTBCHHOI'O CBCTA C IMJIOCKONOJIAPU30BAHHBLIM. MHTEHCUBHOCTD




IMOJIAPNU30BAHHOI'O CBETA B JIYUC paBHAa MHTCHCUBHOCTH €CTCCTBECHHOT'O
CBCTa.

1) 25%
2) 35%
3) 50%
4y 75%

PaccuuTaiite okasaresb MpeJIOMIICHHUS BEIIECTBA, €CJIM CKOPOCTh CBETa
IIpH TIEpEeXo/ie JIyda U3 BO31yXa B HEKOTOPOE BEIIECTBO YMEHBIINIACH
Ha 20%.

54 1.2 OIIK-3.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJsIpU3aTOpa U
aHanmu3aTopa. IIpu IpoXoKAeHNN CKPEIICHHBIX MOJIIpU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-3.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiiTe, Kak K3MEHHUTCS BEIMUMHA MAarHUTHOW UHAYKIIMW HA
OCH JUIMHHOTO COJIEHOUJA, €CIIM TOK B HEM YBEJIUYUTH B 4 paza, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIHUTH B 2 pa3a.
56 1) VYBennuurcs B 2 pasza OIIK-3.Y.1
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
VYkaxxute, Kakoe TeJo ABIseTCs a0COMOTHO YEPHBIM TEJIOM.
57 ;) [Tornomaer Bce nmajgaroniee Ha HErO U3JIyYEHUE OIK-13.1
) OrtpaxaeT Bce najaroliee Ha Hero U3Iy4eHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe
4) W3znywaet B BUIMMOM JIMAIIa30HE
VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?
58 1) IIpo3paunoro OITK-13.1
2) 3epKaJbHOTO
3) MaroBoro
4) Yepnoro
Onenure, BO CKOJIBKO pa3 yYBEIHUMIACh SHEPreTHUECKasi CBETUMOCTh
abconoTHO YepHOTro Tena mpu ero HarpeBanuu ¢ T = 1000 K no T, =
59 3000K. OIIK-1.B.1

1) B 72 paza
2) B 81 pa3




3) B 88 pa3
4) B 64 paza

Bri6epuTe, kakast popMyna Hanbosee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

60 | 1) ®opmyna epmu-Aupaka OIIK-3.3.1
2) ®opmyna boze-DitHiTeitHa
3) ®opmyna [Inanka
4) ®opmyna Panes-Jxunca
Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?
61 1) Anbda-, 6era-, raMMa-U3ITydeHUS OIK-13.1
2) TermoBoe u3yueHUe e
3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE
VYKaxuTe 3aK0H, KOTOPBI OnpeaessieT NoJ0KEeHUEe MaKCUMyMa
M3IIy4aTeIbHON CITOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCONIOTHOM TemmepaType.
62 1) 3akon Credana-bonpimana OIK-3.3.1
2) IlepBeriii 3akoH BrHa
3) 3akon Kupxroda
4) 3akon Maitoca
VYkaxute Gopmyiy, OnpeAesonlyio SHEPTUI0 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
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBeTa MOCTOSIHHOM JJINHBI BOJIHBI.
64 OIIK-3.V.1
1) Ymenbimaercs
2) CHauana yMEHbILIAeTCs, 3aTEM YBEIMUNBAETCS
3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS
4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS
[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN SHEPTHUEH
(OTOAIIEKTPOHOB, €CIIH, HE MEHSS YaCTOTHI MaJIal0IIero CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?
65 OIIK-3.V.1
1) YMmenbmutcs B 2 paza
2) YBenuuurtcs B 4 pasza
3) He usmenurcs
4) YBenuuuntcs B 2 pasza
OrneHrTe BeMMYUHY KpacHOU rpaHuIlsl porodddexTa (B reprax) mis
KaToJ1a, U3TOTOBJIEHHOTO U3 BoJb(ppaMa TonurHoi 2 MMm. KaTo mokpsIT
66 | C10eM OKCHIa Oapwusi. PaboTa BbIX0/1a AJIEKTPOHOB € TMTOBEPXHOCTH OITK-1.B.1

Kkatoza pasHa 2 5B. [TocrosiHuas [Tnanka — h = 6.6%¥107* [ix*c. 3apsin
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" T

67

Kakum 00pa3om 3aBUCHT paboTa BHIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI MaIAI0IIero cBeTa?

1) IlpsMo mpoOmOpPIHOHATIEHO YaCTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-1.3.1

68

[Ipoananmsupyiite, Oynet i HabmoaaThest GoTodPdeKT, ecnu
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJHBI 600 HM?
Pabota BbIXo/1a 371eKTpOHA 13 JaHTaHa paBHa 3.3 3B.

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

2) He 6yner

3) ®otorhdhexT BO3MOKEH, €CIH JOTMOTHUTEIHHO MPHIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMATIOB BEJTMYNHON HE
Menee 1 B

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

OIIK-3.V.1

69

Onenure, OT KaKUX BEJIMYHMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3PECHHUS:

A) Yucna GOTOHOB B CBETOBOM ITYUKE;

b) Dnepruu ¢porona;

B) Koadunuenra orpakeHns 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 dIEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.

1) Buaumbrii muamna3on

2) Pagnonuana3on

3) TeparepiioBblii TMamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

OIIK-3.V.1

71

Cnemnaiite BIBOJ O BETMYMHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM IOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUS
dboToHOB paBHa 6.5 5B, a poToOKaTO U3rOTOBIICH U3 TUTHUS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1

72

OueHnure, BO CKOJIBKO pa3 AaBJICHUE CBETA, MaIal0IIET0
MEPIEeHIUKYISIPHO UICAITBHO 3epKaIbHON MOBEPXHOCTH, OOJIbIIE

OIIK-1.B.1




JABJICHUS CBETA, MAJAIOIIETO MEePIICHINKYISIPHO HIeaTbHO YePHOI
MMOBEPXHOCTH.

1)2
2) 1
3)1.5
43

73

Kakum 00pa3om umIynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmiynbc mpsiMo IPOTIOPITMOHAJICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopiroHaIeH KBaApaTy JUIMHbBI BOJHBI

3) Hmmynbc 0OpaTHO MPOTOPITMOHATICH IJTUHE BOTHBI

4) Hmnynbc npsMo NponopIHoHaieH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii 0651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
($oTOHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uznyueHue
2) TeparepLioBo€ U3J1y4€HHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIIK-3.3.1

75

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

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

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

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
crcTeMa, COOTBETCTBYET ONPE/IEICHHBIN YPOBEHb SHEPTUU

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

OIIK-3.V.1

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) VYT1BepxaeHue 0 CylIeCTBOBAHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOr0 UM MOIJIOIIAEMOI0 KBaHTa CBETa

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

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO Spa U
OTPHULIATENILHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-1.3.1

77

Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tormomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUu

2) V3nyyaTh ¥ OTJIOMATH JIOO0YIO TTOPIIUIO YHEPTUU

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

4) N3ny4dats 1100y10 NOPIUIO SHEPTUH, A TIOTJIONIATh JIUIITb HEKOTOPBIN

OIIK-1.3.1




JMCKPETHBIN HAOOp 3HaYCHUN PHEPTUU

78

yKa)KI/ITC, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bambmepa B atome Bozopoa.

1) TemnoBoe u3iydyeHue

2) PeHTreHoBckoe U3ITydeHUE
3) T'amma usznydeHue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiiTe, Kak K3MEHWIACh YHEPTUS aTOMa BOJIOPOIA MPH
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

1) VYBenumuwmnach Ha 4.86 5B
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VBenuuuinach Ha 9.72 5B

OIIK-3.V.1

80

OneHure pa3HOCTb SHEPTUH OCHOBHOTO U BO30YKIEHHOT'O COCTOSTHUSA (B
5B). JlaHO: 37IEKTPOH B aTOME Tiepeliel U3 BO30YKIESHHOTO COCTOSHUS B
OCHOBHOE, U TIPU JaHHOM HEPEX0/Ie MPOU3O0IILIO0 U3NydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.

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

OIIK-1.B.1

81

VYkaxure, B U€M 3aKJII0YAETCA runore3a ae bpouns:

1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYJISIPHBIME 00JIaTat0T
BOJIHOBBIMH CBOMCTBaMU

2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
OJIMHAKOBBIX CTAIlHOHAPHBIX COCTOSHUSAX, ONPEIEIIeMbIX HAOOPOM
YEeThIPEX KBAHTOBBIX YHCEI

3) OmHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTHIO 33/1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOUYACTHULIBI

4) DHeprus UCIyCKaeTCs U TOTJIONMIAETCs HEe HETIPEPHIBHO, a
OT/IEJIbHBIMU KBaHTaMU

OIIK-1.3.1

82

Bri6epute yrBepkaeHue, Hauboiee MPaBUIbHO COOTBETCTBYIOIIEE
rurnorese ae bpoins:

1) MukpodyacTHIIBI MOTYT IIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOKWCTBA YACTHII
3) VY ka0 4yacTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo atoMa COCTOUT U3 KBAPKOB

OIIK-1.3.1

83

Paccuuraiite nnuHy BoiHBI A€ bpoitns ais 3neKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 kM/c. Macca anektpona m, = 9,1*%107" kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkm

OIIK-3.V.1




84

YKaKUTEe KOJIMISCTBO 3HAYCHHM, KOTOPhIE MOKET IPHHUMATh
MAarHmuTHOC KBAHTOBOC YHCJIO M HpI/I JAaHHOM 3HAYCHUU OPGI/ITEUILHOFO
KBaHTOBOrO uucia [?

1)2/+1
2)3/+1
3Hi-1;
4)1

OIIK-3.3.1
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YKa}KI/ITe, YTO ONpCACIACT INNIaBHOC KBAHTOBOC YHCJIO N.

1) DHepreTnyeckre ypoBHH JJIEKTPOHA B aTOME

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTATFHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIPaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCa 3JIEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1
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yKa)KI/ITe, 4To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHBI MEXaHUYECKUH MOMEHT 3JIEKTPOHA B aTOME

2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BennunHy MOMEHTa UMITYJIbCA IEKTPOHA B 3aJaHHOM HalpaBJICHUU
4) DHepreTuyecKue YpOBHH AJICKTPOHA B aTOME

OIIK-1.3.1
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B gectp xoro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTUU aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1)D#inmTeitna u ge Xaaca
2) llTapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-1.3.1

88

Kax Ha3BIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCToTaMH, MCHBIIIMMH 4aCTOTHI ITaJarouicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMHU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-3.3.1

89

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBON (DYHKIIUH.

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

BBIp2)KEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBL.

3) BonnHoBas ¢pyHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
bpoinna

4) BonHoBas GpyHKLUS MpeACTaBIIET COOON KHHEMAaTHUYECKUN 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HESABHOH opme.

OIIK-3.3.1

90

Bribepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
Ieiizenbepra:

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

OIIK-1.3.1




4) Ay*At>h

91

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

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIHI.

2) DIeKTpUYeCKH HEHTpabHBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MOIyNeabIM CITIMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — MOJTHOCTBIO CBOOOHA, a IIUPUHA
3aMpeIleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) JusnexTpux

3) IlomynpoBogHHMK

4) IlpuMecHBIH NOITYIPOBOAHUK

OIIK-1.3.1
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Kakyro pazmepHocTh umeeT nocrossHHas [1nanka B cucreme CU?

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

OIIK-3.3.1
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KaKaH BHECCHUCTEMHAas €AMHUIIA I/ICHOJ'IB3yeTC}I JJIs1 I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) »B
2) A
3) kKan
4) spr

OIIK-3.3.1
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OnieHuTe, KAaKOH CMBICT UMEET COOTHOIIICHHE HEOTPEACICHHOCTEN
['eitzenOepra 115 SHEPTUW YACTHIIBI U BPEMEHHU MPEOBIBAHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?

1) Oneprus npsMo NponopLUOHAIbHA BPEMEHU

2) Dwueprus oOpaTHO MPOMOPLHUOHATIHLHA BPEMEHU

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

4) Yewm Oosblie HEONPEIEICHHOCTh YHEPTUHU, TEM MEHBIIIE
HEOIPEICICHHOCTh BpEMECHU

OIIK-1.B.1
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B xozie u3mepeHus ¢ J0CTaTOYHO BHICOKOM TOYHOCTHIO Obliia
ompeieseHa X-COCTaBIAI0Mas UMITYJIbca IeKTpoHa. OOBsICHUTE, YTO U3
ATOTO CJIETYET, PYKOBOACTBYSICH COOTHOIICHUSIMU HEOTIPEICTICHHOCTEH
I'eitzenOepra.

1) Bpewms )u3HU U DJHEPTHUS MJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

2) Koopaunata X 3JIEKTpOHA HE MOXKET OBIThH ONpE/IEIeHa C BRICOKOH
TOYHOCTBIO

3) Bce koopanHaThI AIEKTPOHA OJTHOCTHIO HEONIPEACICHHBIE

OIIK-3.V.1




4) y- 1 Z-COCTaBJISIOLIME UMITYJIbCA SJIEKTPOHA UMEIOT CTPOTO
OIIpEAEIIEHHOE 3HAUEHUE

Kax Ha3pIBaeTCsS COCTOSHIE OJICKTpOHA B aTOME€, COOTBCTCTBYIOIICC
MHUHUMAJIbBHOMY BO3MOKHOMY 3HAUCHUTIO €TI0 3HepFI/II/I?

97 1) Bo30OyxaeHHOE coCcTOsTHUE OIIK-1.3.1
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

B uem 3akmouaercs TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIATIE

2) B xopnycKyJIIpHOM ITOBEJEHUH JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU

o8 MPOXOXKIACHUU €TO YEPE3 Y3KOE OTBEPCTUE OIK-1.3.1

3) B HaxoxIeHuu 4acTUIbl Cpa3y B HECKOJIBKUX TOYKAaX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoXIeHUN MUKpPOUYaCTUIIBI Yepe3 MOTeHIUAIbHBIN Oapbep,

KoTaa SHCPIruAa 4aCTUlibl MCHBIIIC BBICOTHI 3TOI'O 6apbepa

Kakue noaBu>XHbIe YaCTUIBl WIIM KBA3UYACTHUIIBI SIBJIAIOTCS HOCUTEIAMHU
3apsja B MOJTYIPOBOAHUKAX?

99 1) DnekTpoHbI OIIK-1.3.1
2) IIpoTtoHbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PAObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHWBAHUSA
MHAMKATOPOB, XapaKTepU3yIOIUX ATanbl (HOPMHUpPOBAHHUS KOMIETEHIIMM, coaepx aTrcs B
JOKaJbHBIX HOpPMaTUBHBIX akTtax ['YAIIL, perinameHTHpyOIMX TMOPSAOK U MPOLEAYPY

MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepuaa.

OcCHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuana. Ha3HaueHue COBpPEMEHHON JEKIMH B
paMKax AUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO N0 TEME, a B OCBOCHHUH
(yHAAMEHTAJIBHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOro IIO3HAHMs, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJIOTHIYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus: pacKpbIBAaeT MOHATUHHBINA ammapar




KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3ylbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TNPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBM K  TpeaMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— TIOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 0OpabaThiBaTh Marepuail (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3laTOYHOr0 Marepuajga TMpU TPOBEACHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranu3anuu y4eOHOTO
npouecca, 3aKJIFOYAaroIIasiCss B BBIIIOJIHCHUN OGY‘I&IOH.[I/IMI/ICH 1o pyKOBOL[CTBOM HpeHOI[aBaTCHH
KOMITJIEKCa YYEOHBIX 3aJlaHUA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHUX OCHOB Y4YeOHOM
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[QFOCSI SABJIACTCA HpI/IBI/ITI/Ie O6y‘IaIOH_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00YUYaIOMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHWK TPU PEIICHUH
KOHKPETHBIX 33]1a4;

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

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/IBY‘-ICHI/ISI KOHKpCTHOfI y‘-IGGHOI\/JI
JUCIIUIIINHEIL,

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

— obecrnedyeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHON M MHIUBUAYAJIBLHOU (opm
o0Oy4eHusl.

TpeboBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM Kypce U B BHJIC
pazbopa BOMpOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKa3aHWsl [0 TMPOBEACHUIO TMPAKTUYSCKUX 3aHATUN TIPUBENICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubianoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHIE:

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

2. DnextpuuectBo. Marnerusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoBa, FO.A.



Hosukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Mapes, b.®. Hudppun. CIIOI'YAIL2019. 78 c.

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

11.3. Meronuueckue ykasaHMs JUIs OOYYaIOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS Ja0OpaTOpHBIX paboT OOy4aromMHCsA [OJDKeH YIIyOuTh H
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJIETh COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacueTHO-
AQHAJUTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEeIYIOIUX OCHOBHBIX 3a7a4 00y4Yarouierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOM JUCIMILTUHBI,

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

—  TIOJyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajiaHue ¥ TpeOoBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakKIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJIHUTH OMNpelesieHHOoe 4Hciio j1abopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMN: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hayane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpH TMPOBEIEHHH J1a0OpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeLMaIbHOM KypHalle; TaM HY»KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWE PAOOTHI M TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO 1ociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOSIUTHCA, YTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBATD;

—  Kakas [eJb TIepe]] HUM MTOCTaBIICHA;

— KakuM# MpuOOpaMu U KaK BEIyTCs] U3MEPEHUS;

—  KaK clielyeT IpOBOJIUTH SKCIIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHale.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJISHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0JKHO ObITh OTPAXKEHO: TOYHOE MOJTHOE HAa3BaHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOAUYECKUM TIocoOueM; (amuuivs, WHUIIHAIIBI
CTyJIEHTa W HOMEp TPYIIbl, GaMuIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarna3oH, IeHA




JIeJIeHUs, KJIacC TOYHOCTH M Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
M3MEPEHUI; 1aTa U OAMKUCH CTYACHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOHN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHCHIBAHNE UX B
KOHIIE 3aHSTHSI HAYUMCTO HE PEKOMEHIYETCS; ATO HEHY)KHas Tpara BPEMEHU U BO3MOKXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUH OTUETA.

[To oxoHYaHWU W3MEPEHUN TMPOTOKO 00SI3aTEILHO AETCs Ha TIOIUCH MPETOJaBaTEIIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTENbHBIM. [loANMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels
O3HayaeT, 4yTo paboTa JEUCTBUTEIHHO BBIMOJHSIACH M YKa3aHHBIE 3HAYCHHS JICUCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBI COCTaBUJI MPOTOKOJI.

[To pesynbTaTam, 3a)MKCUPOBAHHBIM B MPOTOKOJIE M3MEPEHUH, CTYACHT J0Ma MHUIIET
OTUET W 3alIMIIAeT €ro Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
M00bIE BOMPOCHI IO TEOPUM H3Yy4aeMOTO SBICHHMS M 10 TMOJYYCHHBIM pe3yibTaTaM. 3a
MPHUHSTHIN OTYET TPEIOoaBaTelb BBICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE clenyromiei 1abopaTopHOil pabOoTHI.

Crpykrypa u dopma oTdera o saboparopHoii pabore
OT4eT AOKEH CONEPKaTh CIEIYIOIINE Pa3aeIbl:
1. Ilems pabGoTEHL.

Ona cdopmynupoBaHa B ONHUCAHWHM J1aOOPATOPHOM pabOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CrielyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPHUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B TA0IUIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECEHHON U3 IIPOTOKOJIA U3MEPEHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3bIBAIOTCS TOJNBKO TE€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BenuduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCcTHO. Bee IMPUBCACHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BriBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pasjielie IPUBOANUTH HE HYXKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol o00paboTku
pe3yJIbTaTOB U3MEPEHU B ITOM pa3eiie TOXKE HE MPUBOISTCS.

4. Pe3ynbraThl ©3MEPEHUN U BBIYUCIICHU.

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

5. Tlpumepsl BEIUMCIEHUH.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT paszaes HyKeH IJs TOro, 4TOoObl MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHUAX HIIM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrluunciieHHe TOrPEITHOCTEH.

B »stom paspmene ordyera JOMKHBI OBITH IPEACTAaBICHBI (DOPMyJBI, 1O KOTOPBIM
IPOBOJIWIIACH MaTeMaTH4ecKass o0paboTka pe3ysnbTaToB u3MepeHH. /I0KHBI OBITh BBHIBEACHBI



GopMyIbl, TIO KOTOPHIM BBIYHCISUINCH CHUCTEMATHUYECKHE W CIIYYailHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPHI BBIYMCIICHUN MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAHA s
MOJTOTOBJICHHOTO YHTATENs, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosimiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BA)KHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukn M pUCYHKH pa3MemiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
MPOHYMEPOBaHbI, Ha HHUX JIOJDKHBI OBITh CCHUIKM B TEKCTe oTdeTa. I'padukum 00sA3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEIMUYMHA M B KAaKMX €IWHMIIAX BJOJb Hee OTKIaipiBaeTcs. Ha caMux oOCsSX HOJDKHBI OBITH
HAHECCHBI TOJBKO Y3JIbI KOOPJAWHATHOW CeTKH. VI3MepeHHBIC Ha ONBITEe 3HAYCHHS TOITUCHIBATH
Ha ocax He crneayeT. Ha rpaduk o0si3aTeNIbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUYKH, U
MPOBOJMTCS COCMUHsOmAs uX JIMHUA. OKOJIO OJHOW WM HECKOJBKHX TOYEK OTKJIJBIBAIOTCS
CHUCTEeMATUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONINX H3MEpeHUi (moapoOHee 00 3TOM moiimer
peyb HUXKE).

8. OkoHYaTeNbHBIC PE3YIbTATHI, UX 00CYKIEHUE, BHIBOIBI.

B »TOM pasgene oryera HYXHO NOJABECTH HUTOT MpojenaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U ¢ KAKUMHU [TOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEE,
ynobHee.

Ecnu u3BecTHO TaOuIMYHOE 3HAYEHME W3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYECHHBIM Ha OIMbITE 3HAUCHHEM M JIaTh apryMEHTHPOBAHHOE 3aKJIIOUCHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOM K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTAThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe cTaBUIOCH LIEIbIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH L[EJIN PAOOTHI.

TpebGoBanus k opopmiIeHHIO OTYETa 0 JabOPaTOPHOU paboTe

Otuet no naboparopHoi paboTe JOIKEH BBIMOIHATHCS Ha JucTax ¢opmara A4. 3anucu
Ha JINCTaX BEYTCS TOJBKO, C OAHOM cTOpoHbl. [0 Kpasim nucTa goKHA OBITH OCTaBJIEHA PaMKa
HIMPUHON He MeHee 20 MM. DTy paMKy puCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B paMke B BEpXHEM IIOJ€ HYKHO JIMIIb IIOCTABUTh HOMEP CTPaHUIBI.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 3a BCE «3aMMCTBOBAaHHBIE» OIIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (pOopMyiaM, KOTopble Bbl MOACMOTpeNnn y KOro-To, a He BBIBEIH CaMHU.
Jlyumie cnpocuts npenogaBatens. OH MOACKaXET WJIM NPOBEPUT, MpPaBUILHO JU y Bac
HOJTyYUJIOCh.

TurynpHbIN THUCT pabOTHl MOKET OBITH HAIMCAH OT PYKHU WJIM HalledyaTaH Ha MPHUHTEpE.
DneKTpOHHas BepCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.




MeToauveckie YyKa3aHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. Kone6anus u BosnHbl. MonekynsipHas ¢usuka. JlabopaTopHbIi NpakTUKyM

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

[Torapes, B.K. ITpwmmnko, }FO.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

2. DmnexktpuyectBo W MarHetusM. Jlabopatopubiii npaktukym // A.B. Komeubios, E.H.
Kotnukos, H.II. JlaBpoBckasa, FO.A. Hosukoma, B.K. Ilpuwmunko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

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

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

5. KsanroBas ¢usuka. Jlaboparopuslii npaktuky™m // B.M. Aunpees, M.IO. Eropos, N.1.
KoBanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
IO.A. HoBuxkosa, /[I.A. ITonos, B.K. Ilpuwmunko, I'.B. Tepemenko, FO.H. I{apes, b.D.
[Mudpun. CIIGI'YAIL 2021.90 c.

11.4. MeTonuueckne yka3zaHus JJIsi OOYJarONIUXCs MO MPOXOKIACHUIO CaAMOCTOSTEIbHON
paboThI.

B xone BBIMOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSI.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — padoTy
00yJaromnXCsl, SIBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

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

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 MPOXOXKJICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
TUCHUIUIMHBL. TeKymuii KOHTPOJIb OCYILIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKu KOHTPOJBHBIX MEPONPUATHNA U CPOKH TOJBEICHHS HUTOTOB OTOOpa)X)aroTcs B paboOdmx
yueOHBIX MIaHax Ha ceMmecTp. OOydvamomuiics AOMKEH BBIMOJIHUTH BCE KOHTPOJIBHBIC
MEpPOTIPUATHS, IPETyCMOTPEHHBIE HA JaHHBIM CEMECTp, MOCJIE YEro MPenoaaBaTe/ib NPOCTABISET
OayIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTAMU 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMHU (hOpMAMH TEKYIIETO KOHTPOJS 3HAHUN, OOYJAIOIIUXCS SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yyarouierocsi; KOHTPOJIbHbIE BOMPOCHl U 3agaHus. KOHTpoIbHOE MEpONpHUsITHE CUUTAETCS



BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJI OLEHKY B Oaulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAaHOBJICHHON MpernoAaBaTesieM 10 JaHHOMY MEPOIIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydarolmuMcs
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3a, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITMIOJTHEHUS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCS Ha
VHAMBUAYaAJIbHBIX KOHCYJIbTALUAX.

Pe3ynbrathl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
IPOMEXYTOUHOW aTTEeCTAIlMM: MOJNYyYCHHs 3ayeTa Mo y4yeOHOM MUCIMIUIMHE WIM JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX paOOT, BHIMOIHUTD
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«yAOBIIETBOPUTEIbHO». B cilyuae HEBBINOIHEHHS BBIIIEU3IOKEHHOTO CTYJIEHT, MPU YCIEITHOM
IIPOXOXACHUH IPOMEKYTOUHOM aTTECTALlMM, HE MOKET IOJIYYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «YAOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOM
aTTECTaLlUH.

IIpomexxyrounass  arrectanust  OOydyaroIIMXCsl — HpPEJyCMaTpuUBaeT  OLEHUBAaHME
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, NPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEILHOY.

DK3aMeH MOXET MPOXOJIUTh B BHJE YCTHOIO OIpoca WM TecThpoBaHHs. OCHOBaHHEM
JUIs IOITYCKa K MPOMEKYTOUYHOM aTTeCTalluU SIBJIAETCS YCIEIIHOE MPOX0XKICHUE 00y4aroIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

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

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

OneHka «yI0BJIECTBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHl 3HAaHHMM. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YPOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHbli». Komnerenuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIPH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEpe] MEpBBIM THEM Hadala CecCHd OBbUIM CIaHbl M 3allMIIEHBl BCe JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM



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



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.
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