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

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

I.T.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

A.®. Kpsuko

(MHUIMABL, (aMIIHs)

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHTAITJIMHBI

«Du3uKay
(HanmeHOBaHUE JUCIIMILTAHBI)

Ko nanmpasieHuss moAroTOBKuU/
CIEUAIbHOCTHA

12.03.02

HanmenoBanne HaIpaBJICHUA

OnroTexHuka
MOATOTOBKU/ CIIEIMATIBHOCTH

HanmenoBanue
OnTUKO-3TIEKTPOHHBIEC TPHOOPHI M KOMITJICKCHI
HaAPaBIEHHOCTU
®dopma 00yueHUs OYHas

Cankr-IlerepOypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)
J011., K.().-M.H. S S 12.06.2023 B.B. JIoOanos

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

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

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

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

OrtBerctBeHHbIN 32 OIT BO 12.03.02(02)
JOIL., K.T.H. e 21.06.2023 H.A. ['nazgxuit

JIOJDKHOCTb, Y4. CTCIICHb, 3BaHUE = HOJINUCH, 1aTa UHHULUAIBL, haMUIus
ya

3aMecTuTeNb JUpEeKTOpa HUHCTUTYTA Ne2 1o MeTondeckoit pabote

JIo1l., K.T.H., JOII. : ‘ z 21.06.2023 O.JI. bansiiesa

(ZOMKHOCTB, y4. CTEIICHb, 3BAaHKE) (moamuck, nara) (MHUIMATBI, HaMUIIHA)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocT 12.03.02
«ONTOTEXHUKa»  HANpPaBICHHOCTH  «OINTHUKO-JIEKTPOHHBIE TMPUOOPHI U KOMILUIEKCBD».
Jucuumumna peanusyercs Kadeapoid «Ne3y.

JlucuumuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUM:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOAEIUPOBAHUS B HHXKEHEPHOH 1eATEIbHOCTH, CBA3aHHOM
C IPOEKTUPOBAHMEM U KOHCTPYMPOBAaHUEM, TEXHOJIOTUSMU IPOU3BOJCTBA ONTOTEXHUKH,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX PHOOPOB U KOMILIEKCOBY;

OIIK-3 «Cnoco0GeH NpOBOAMTH SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUA W W3MEPEHHUS,
oOpabaTbIBaTh W MPEACTaBIATh IOJTYYEHHBIE JaHHBIE C Y4YETOM CHEUU(PUKHA ONTHYECKUX
U3MEPECHUI.

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

IIpenonaBanre OUCHMIUIMHBI TNPEAYCMAaTpPUBAET CleAyroumMe (GOopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, JJaAbopaTopHbIe pabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

[IporpaMMoil IHUCHUIIMHBI NPEIYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalys B popMe 3K3aMeHa.

OO0miasi TpyJ0EMKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHwIx eaunUI, 468
4acoB.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

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

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

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

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Kox u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHN

Ob6memnpodeccnoHanbHBIE
KOMITCTCHIHH

OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBCHHOHAYYHbBIC
1 0OIIENHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHU4eCKOTo
aHaIM3a u
MOJIETIMPOBAHUS B
WHXEHEPHOU
NEeSITeIbHOCTH,
CBSI3aHHOM C
IPOEKTUPOBAHUEM U

OIIK-1.3.1 3HaTh pyHIaMEHTAIbHBIC
3aKOHBI €CTECTBO3HAHUS, OCHOBHBIE
du3nUecKrue 1 MaTeMaTHIECKUE 3aKOHBI
OIIK-1.Y.1 ymeTp UCIOIB30BATh
€CTeCTBEHHOHAYYHBIC U OOIIEHH)KCHEPHBIC
3HAHUS MPHU PEIICHUH MPAKTUYECKHUX 3a7ad,
CBSI3aHHBIX C IPOCKTHPOBAHUEM U

KOHCTPYUPOBAaHHUEM, | KOHCTPYUPOBAHHEM, TEXHOJIOTHSAMHU

TEXHOJIOTUSIMU IPOM3BOJICTBA ONTOTEXHUKH, ONITUYECKUX U

IPOM3BOJICTBA OIITUKO-3JIEKTPOHHBIX PHOOPOB U

ONTOTEXHUKH, KOMILJIEKCOB

ONITUYECKUX U

OITHKO-

JIEKTPOHHBIX

npubOpoB U

KOMILJIEKCOB

OIIK-3 Cnocoben

POBOJIUTH

9KCIEPUMEHTAJIbHbIE

UCCJICIOBAHMS U OIIK-3.Y.1 ymeTb BbIOUpATH U
OBenpoheccHoHaTbHbIC U3MEpEHus, UCII0JIb30BaTh COOTBETCTBYIOIINE PECYPCHI,
KOMITETCHIIH o0OpabartbIBaTh U COBpPEMEHHBIE METOANKH U 000PYI0BaHUE

IPECTaBIATh JUIs IPOBE/IEHUS SKCIIEPUMEHTAIIbHBIX

MOJIYYCHHBIC TAHHBIC
C y4eToM cnenuduku
OIITHYCCKUX
M3MEPEHUI

UCCJIEA0BAHUM U U3MEPEHUN

2. Mecro aucuuminHbl B cTpykType Ol




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

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTtuka. MaTeMaTH4eCKHUil aHAIHU3.

3HaHuUs, TOJYYEHHbIE NPH HM3YUYCHUM MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYE€HHE, TaK U MOTYT UCIIOIb30BATHCS PHU U3YYEHNUN IPYTUX TACLUILIAH:

— «ONEKTPOTEXHUKAY;

— «ONEeKTPOINHAMUKAY;

— «MarepuanoBeeHUEY;

— «Metponorus;

— «OCHOBBI OIITHKHN»;

— «OnTuka na3epoBy;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHBI

N TpynoemMKoCTs 0 ceMecTpam
Bun yaeOHO# paboThI Bcero Nol N N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(qac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 67 4
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amed (3auer, dudd. 3au, | OIk3., JK3. JK3. JK3.
DK3.*%*) OK3.

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEeH

4. ConepxaHue TUCIUTIIAHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCLIUILIMHBI IO pa3jeiaM U BUIaM 3aHATHH.
Pazaenpl, TeMBI TUCITUTIIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pa3I[eJ'II>I, TEMBI JUCHHUIIIIMHBI (qac) ( C3) (qac) (qac) (qac)

Cemectp 1

Pasnen 1. Mexanuka 11 8 7 19

Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19

Paznen 3. MonekynsapHas ¢puzuka 12 3 3 20




Hroro B cemectpe: | 34 ‘ 17 | 17 ‘ | 58

Cemectp 2
Paznen 4. DnextpuyecTBo 11 7 8 22
Pa3nen 5. Margetusm 11 8 6 22
Pasnen 6. Ontuka 12 2 3 23
Hroro B cemectpe: 34 17 17 67
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 1
Pa3nen 8. KBanTtoBasg MexaHuka 11 9 3 1
Paznen 9. Cratuctrueckas pusmka 12 3 7 2
Hroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 129

IIpakTueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIIOJHEHUH
OoOy4JalImUMHUCA  OMNpEAENeHHBIX  TPYOOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynayiei
npo¢eCcCHOHATBLHOMN 1eATeNFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3fernoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazgem 1. MexaHuKa.

Kunemaruka nBukeHust MmarepuaibHoOM ToUKU. [1yTh 1
nepemetienne. Ckopocts u yckopenue. HopmanbHoe n
KacaresibHOe yckopenus. [loctynaTenbHoe v BpalaTreabHOe
nBmxkeHue. OCHOBHAA 3aJja4ya KHHEMATUKUA MaTepUaIbHON
TOYKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpaIllaTeIbHOM JIBUKECHUH.

HNuepuunanbubie cucteMbl 0TcyeTa. OCHOBHBIE 3aKOHBI
KJIACCHYECKOU TMHAMUKU - 3ak0oHEI HrroToHa. OcHOBHAs 3a7a4ya
JUHAMUKU MaTepHallbHON TOUKU. HenHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPIIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHnTp
Macc u ero asumxenue. Cucrema eHTpa Macce.

Mexanudeckas paboTa u MOIIHOCTh. KuHeTn4eckas sHeprusl.
3aMKHYTBIE U HE3aMKHYThIE cUCTeMBI. [loTeHInanpHas SHeprus
cuctembl. CBI3b MEXIY NOTEHIMAIBHOW SHEPTUEHN U TIOJIEM
KOHCEPBATUBHBIX CUJI. 3aKOH COXpPAaHEHHUS MEXaHUYECKON
SHEPTHUH.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHHSI MOMEHTA UMITYJIbca. MOMEHT UMITyJIbCa
TBEPJAOIO TEJIA OTHOCUTEIBHO HEMOJABUKHOU OCU. MOMEHT
nHepur. OCHOBHOE YpaBHEHUE TUHAMUKH BpallaTEIbHOTO
JBUKEHUS TBepIoro Tena. Kunernueckas sneprust
Bpalliaronierocst TBepaoro tena. [locrynaTel cnennaibHON
TEOPHUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpAIlIEHUE JIITMHBI




crepxHa. OCHOBBI PEJIITUBUCTCKOW MeXaHUKH. MIHTepBail, ero
MHBapHaHTHOCTb. PensTuBucTckuil ummnyiabc. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON qUHAMUKH. KuneTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBa3b Macchl ¥ 3HEPTUH. CBSA3b MEXKIY SHEPTUEH U UMITYJILCOM
YaCTHIIBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apMOHHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOP
(MaTeMaTHYECKUN MasITHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
MoJT ICCTBHEM yIIPyroil cuiibl). CloKeHUe KOoIeOaHHiA.
Huddepennmanbroe ypaBHeHue Konebanmii. CBOOOHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUIecKue
BOJIHBI). BonmHOBOE ypaBHeHue. [IpuHIun cyneprno3uiu.
Oneprus BoiHbI. [loTok 3HEprun. NHTEHCUBHOCTH BOJIHBI.
Crosgas BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU
BOJIHBI.

Pazgen 3.

Mouiexkyasipuas pusuka.

TepMoguHaMu4eckre COCTOSIHUA U npouecchl. [lonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonmuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
HayaJio TepMOJMHaMUKU. Temneparypa U BHyTPEHHSISI SDHEPrusi
KakK (PYHKIIHSI COCTOSTHUS. TermnoeMKocTs. DHTponwus. Bropoe u
TpeThbe Hadaja TepMoanHaMuku. Teopemsl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI DHEPI U,
TEIUIOEMKOCTH, YpaBHEHUE afraldaTel, paboTa MpH pa3IudHbIX
nporeccax, 3HTponust). CKOPOCTH TETIIOBOTO JIBUKEHUS
Moiekyn. CpeaHsisi KHHETHUecKast SHeprust MoJiekysl. OCHOBHOE
YpaBHEHHE KNHETUYECKOW TEOPUN UACATBHBIX T'a30B.

Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA ANEKTPUYECKOTO 3apsiia.
B3anmoneiicTBre 3JIEKTPUUYECKUX 3apsAJIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpoctarnueckoe nosie. HanpsskeHHOCTD
3JIEKTPOCTaTHYECKOro nojs. IIpuHiun cynepno3numm.
DnexTpudeckuil Aumnoib. PaboTta cuit 31eKTpoCcTaTHYECKOro
nosist. Teopema 0 HUPKYJISUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMaNTBEHOCTD NEKTPOCTATUYECKOTO MOJIS.
Harpske€HHOCTh M NOTEHIMAII AIEKTPOCTATUYECKOTO MOJI,
CBsA3b MeXAy HUMHU. Teopema ['aycca 1iis aeKTpoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEIIECTBE. THUIIbI
TanekTpuKkoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBsI3aHHBIE 3apsabl. JlusnekTprudeckass BOCIPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca asis 37€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpH NpOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrus CUCTEMBI IIEKTPUIECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTOo MpoBoAHUKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU HIEKTPUYECKOTO MOJI. DINEKTPUUECKUNA TOK.
OnekTpoaBrKyias cuna. 3akonsl Oma u Jxxoyns-JleHna B




WHTerpaJibHON U auddepeHmansHoi hopmax.

Pasnen 5.

Marnerusm.

3akoH buo-Casapa-Jlannaca. [1one conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarHuTHoe 1oJje B
BenecTse. HamarnnueHHOCT. MaruuTHasi BOCIPUUMYHUBOCTb.
MarunuTHas npoHuIaeMocTb. HanpskeHHOCTh MATHUTHOTO
noJisi. J[namMarHeTMku, napamarHeTuKy, GeppoMarHeTHKH.
Teopema 0 HUPKYIALMU BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuino Jlenna. CamonHyKus.
B3aumuas uanykius. O6beMHast TUIOTHOCTh SHEPTUHU
MarHuTHoro noisi. CucrteMa ypaBHeHUH MakcBesia.
MarepuanbHble ypaBHEHUS.

Pa3nen 6.

Omnruka.

[Inockre MOHOXpPOMAaTUYECKHUE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMAarHMTHHIX BOJIH. BekTtop YMoBa-
[loitHTHHTra. 3aKOHBI IPETOMIIEHHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTess npeomieHus. atepdepeHius.
Mertoap! HabmoneHust nHTepdepenun cBeta. Audpakius
ceera. [Ipunuun ['rolirenca-®penens. ucnepcus ceera.
Hudpakuuonnas pemerka. [lonmspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi ontuka.

Tennopoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHHUs1 aOCOIOTHO YEPHOTO Tea. YIbTpaduoaeToBas
karactpoda. KBantoBas rumoresa u popmyna [Inanka.
Kganrosas ontuka. ®otosddext, onbiTel CToneToBa. @OTOHEI.
JaBnenue cera. KopnyckynsspHO-BOJHOBOU ayanu3M. IddekT
Komnrona.

Pa3nen 8.

KBanToBasi MexaHuKa.

Teopus bopa. OnbiTel @panka u ['epua. I'unoresa ne bpoiins.
®dazoBas U rpynmnoBasi CKOpocTu BoJH 1e bpoiinsa. BomHoBoii
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHKUE BOJIH Jie bpoitis.
[Tpunun HeonpeneneHHocTH I elizenOepra. BomHoBas
¢yHKIUs, €e OCHOBHBIE cBOIcTBA. OniepaTopsl (HPU3HMUECKUX
BEJIMYUH. BpeMEHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nexkennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOM
noTeHuuanbHoU siMe. KBanToBBIN ocumiuisitop. Hynesas
SHeprus, HyjneBble Konebanus. [Ipoxoxnenue yacTuipl yepes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOAOpO/a B KBAHTOBOW MexaHuKe. KBaHTOBbBIE UuCIa.
OpOuTanbHBIN MEXaHUYECKHI U MAarHUTHBIM MOMEHTHI
37ekTpoHa B arome. OpOuTanbHOe THPOMAarHUTHOE OTHOILIEHUE.
Omneit lTepna u 'epnaxa. Cnun 3nexTpoHa. [IpuHnun
TOKJIECTBEHHOCTU MUKpoyacTHll. DepMUOHBI U OO30HBI.
CummMmeTrpust BOJHOBOM (DYHKIIMM CUCTEMBI OJTMHAKOBBIX YaCTHII.
[Tpunanun [Taynu. O0bsicCHEHNE TEPUOANYECKON CUCTEMBI
anemenToB .M. Menaeneena.

DHEPreTU4eCKuil CEKTp aTOMOB U MoJsiekyd. [Ipupona
XAMHYECKOU CBSI3H.

Pa3nen 9.

Crarucruyeckas pusuka.
Craructuueckuit Mmeros. @a3o0Boe NPOCTPAHCTBO.




Pacnipenenenne 'n66ca. CTaTUCTHYECKOE UCTOTKOBAHHE
sHTponuu. CBoOOaHAs SHEPTUsi. CTATUCTHUECKOE ONKCAaHHE
KBAaHTOBOW CHCTEMBI, Pa3IN4He MKy KBAHTOBO-
MEXaHUYECKOM U CTATUCTUYECKON BEPOSITHOCTAMM.
Knaccuueckas cratuctuka Makcsemna-bonsiimana. Kantosbie
cratuctuku @epmu-/lupaxa u boze-Oiinmreitna. CpaBHeHHE

Pa3IMYHBIX CTATUCTHK.

Pacnpenenenune @epmu-/Iupaka uist 3JIEKTPOHHOIO rasa.
DIIEKTPOHBI B KpUCTa1ax. DHeprusi @epmu, BEIPOKICHHBIN U
HEBBIPOKJICHHBIN AIEKTPOHHBIN I'a3. DJIEKTPOHHA
TEIIOEMKOCTh. TeIT0eMKOCTh KPUCTAIUIMYECKON PEIIETKH.

Knaccuueckas teopust, Teopust Diinmirerina u Jle6as. @OHOHBI.

doToHHLIM Ta3.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh PHUBEIACHBI B TAOTHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Tembl mpakTUYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATAN TPAaKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SAHATHH (dac) JIUHBI
Cewmectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHaMHKa
MaTepUaIbHON TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAMUKa
a0COFOTHO TBEPIOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEJIBHOCTH
4 Kunematuka u Pemrenue 3agau 3 2
IUHAMHKA KOJIeOaHu!
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHMHETHYECKasi TEOpUs
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MTOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apSKEHHBIX YaCTHULl B
AJIEKTPOCTATUYECKOM
noJie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5




OJICKTPUYCCKOI'O TOKA

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOM
nHaykuu Gapanes.
PaboTa B MarHMTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenus,
T paxims,
TIOJISIPHU3ALINS

Pemrenue 3agau

Cemectp 3

14

TermoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Oddext KomnroHa,
cBoiicTBa (hOTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHolIeHHE
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOJIHBI

ne bporins

Pemenue 3amau

18

YpaBHeHuUE
[lIpenunrepa
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

KBanroBas
CTaTHUCTHKA

Pemenue 3amau

Bcero

51

4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh IIPUBEICHBI B TabuIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/11

HaunmenoBanue mabopatopHbIx paboT

TpynoemMKocCTs,
(qac)

N3 Hux
MIPaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 1

MasaTtauk MakcBeiia

HaxioHHEIN MasiTHUK

CTOJIKHOBEHME IIapOB

MaremaTtrueckuii 1 000pOTHBIM MasSTHUKH

DNl DWW —

OmnpeneneHne CKOpOCTH 3ByKa B BO3IyXe

W W W AP~

W= || —

Cemectp 2

OnpeneneHne 3JIEeKTPOEMKOCTH

KOHJCHCAaTopa

HccnenoBanue penakcalimoHHBIX KoneOaHui




8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HANIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yeiabHOro 3apsaa 3JI€KTpoHa 3 5
10 | Komnbua Herorona 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIUIOBOTO U3TY4ECHHUS 4 7
12 | Bueunwuii potorddext 3 7
13 | H3ydenwue cnexTpa aToMa BOJOpoa 4 9
14 | Omnpenenenue MOTSHITMAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenrie 3HEPTUU O, — YACTHUI] TIO 3 9
nmpoOery B BO3ayxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aroImxcs
Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac
1 2 3 4 5
W3ydeHne TeopeTHUeCcKOro MaTepuaia 43 19 23 1
nuctuiiuHbl (TO)
[TonroroBka K TeKyIIieMy KOHTPOJIIO 43 20 2 1
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM 43 19 2 )
arrectauuu (ITA)
Bcero: 129 58 67 4

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHON PabOThI 00YUYAONMIUXCS IO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-METOAMYECKHNE MaTepHalbl JJIsi CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeieH B TabmuIe 8.
Ta6mmia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuaectso
IK3EMITIPOB B
Ulgiﬂéb p/e c bubnmorpaduueckas ccpuika OMOJIHOTEKE
P (KpoMe 3JIeKTPOHHBIX
HK3EMILISIPOB)




53
T76

Kypc ¢usuku: yaeOHoe nocodue /
T. U. Tpodpumosa. - 21-e u3n.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beiciiee
oOpazoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

94

53
Cl12

Kypc ¢usuku: yaeGHOe nocodue:
B 3 1./ U. B. CaBenbeB. - 4-¢ U3 .,
crep. - CIIO.: Jlans. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJaccuueckue yuyeonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoOBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
C12

Kypc o6eit ¢pusuku: yueOHOe
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJIACCHYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

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

87

53
C12

Kypc ob6meit pusuku: yuedHOE
nocobue: B 3 1. / U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢uzuka. dusnka TBEPAOro Teja.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabma. - ISBN 978-5-

87




8114-0632-6

53
n83

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

121

534
N83

BostHOBBIE MPOLIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - 2-¢
u31., Ao1. - M.: JlaGoparopus
bazoBrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
N83

®du3uKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
noco6ue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

OnexkrpomarHeTus3m: OCHOBHbBIE
3aKoHBL: yuebnoe nocodue / 1. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMI:
®duszmaraur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
N83

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

65

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

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

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

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

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

Crpenkos, C. I1. MexaHuka:
yueonuk / C. I1. Ctpenkos. - 6-¢




u3M., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKAa, KBAHTOBAsI (pU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CiupuH. - 2-e uza. -Mocksa:
N3patensctBo FOpaiir, 2019. -
441 c.

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

CuByxuH, /1. B. O6mwmii kypc
busukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn 1.B., - 6-¢
u31., crep. - Mocksa:
OU3BMATIINUT, 2014. - 560 c.

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

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMoanHaMuKa U MOJIEKYJISIpHAs
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 544 c.

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

CuByxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3SMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214

CazoHoB, A. b. flnepnas ¢puzuka
: yuebHOe nmocobue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u
nor. - Mocksa : M3gatenseTBo
HOpaiir, 2020. - 320 c.

urait.ru/bcode/454215

Cazonos, A. b. fAnepnas ¢pusuka
u go3umetpusi. COOpHUK 3a71ad :
yaeOHoe mocodue Jisi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.




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

Tabmuma 9 — IlepedeHp OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «Hosas Hayka». Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y crexu

¢u3nuecknx Hayk», U3NYeCKHiit HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

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

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

https://fizikaguap.ru/ OO6pa3zoBaTeabHBIN pecypc Kadeapbl
busuku ['VAII

8. IlepeueHb MHOOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00€CTIEYeHHUS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MpOIiecca M0 AUCIUIIIHHE

[lepeyeHbp HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMAMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (Tip1 HEOOXOTUMOCTH)




VY4ebHas ayIuTopus Ui 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOH aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopus Ne31-046

VY4eOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUI, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIbTALMH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl (PU3HMUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOpHS IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
J€MOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHAWNBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Andpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
5.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.

196135, r. CaHKT-
[TerepOypr, yiu.




Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKIE T'actemno, m. 15,
CpeacTBa O0y4YeHUs, CITy>Kallue ISl MPeACTaBlIeHUs yueOHOH aynutopust Ne32-06
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anektpoMmaruetTusmy: GOI1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

7 | YueOHas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE I[TetepOypr, ya.
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BaThCA




100-6annpHas  mKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IMpaBUIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO M TPAMOTHO €r0 U3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOW JHMTEPATypPHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3bIBACT YCBOCHHbBIC 3HAHUS C NPAKTUYECKOM ESTEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
[0 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BIIAJCET CUCTEMOH CIICIIMAIM3UPOBAHHBIX MTOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) 1 9K3aMeHa

No ni/mt [Tepedenn BOMpOCOB (3a71a4) T IK3aMEeHA Kon
WHMKATOpa
Cemectp 1

1 UTo n3y4yaeT KWUHEMaThKa? OIIK-1.3.1
Urto Takoe MaTrepuanbHas Touka? OIIK-1.3.1
Teno nBUKETCS U3 COCTOSTHUS TOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

3 a. =4 M/c’ u HOPMAaJIbHBIM YCKOPEHHUEM ay, = 3 w/c?. Haiinure OIIK-1.VY.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-1.3.1

5 [Ipoananuzupyiite oTAMYUS CIEAYIOMUX (PU3MUECKUX MOJEIICH: OMK-1.Y 1
abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure T




IpuUMep, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYNAET B KAUECTBE
MaTtepuaibHoi Touku U ATT.

Haiinute cBI3b MEXIY JUHEHHOMN M YTII0BON CKOPOCTHIO

6 . OIIK-1.V.1
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NpSAMOJIUHEHOTO JBHKEHUS TeJla 10

7 M3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIKA3.V 1
MPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00oCHyiTe MpUMEHEHUE T
3aKOHOB, UCIIOJIb3YEMBIX JIJIsl PELICHMS 3a1a4u.

8 ChopmynupyiiTe epBoiii 3akoH HproToHA. OIIK-1.3.1
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TeIa OT

9 OIlK-1.3.1
€ro Macchl?
[IpuBenure npumep, WIIIOCTPUPYIOLIUN TEHCTBUE TPETHETO 3aKOHA

10 OIIK-1.V.1
HproToHa.

1 HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GpopMy OIK-13.1
TPACKTOPUH IJIAHET.

12 Kaxkas pusnyeckas BenmuunHa Ha3bIBACTCSI UMITYJIHCOM Tejia? OIIK-1.3.1

13 ChopmynupyiiTe, pu KaKUX YCIOBUSX BBIMOTHIETCS 3aKOH OIK-13.1
COXpaHEHHMsI UMITYJIbCA.

14 Kakast pu3nyeckast BemunHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-1.3.1
CpaBHUTE 3aITUCH OCHOBHOT'O 3aKOHA JJUHAMUKH JJIsl IOCTYNATEIbHOTO

15 Y BpAILATEJIbHOTO ABWKEHUA. HailliuTe B3auMOCBSA3H MEXIY dTUMU OIIK-1.V.1
3aKOHAMHU.

16 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.1

17 Kaxkas pu3nyeckas BenuunHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1

18 YT0 TaKkoe MOIIHOCTE? OIIK-1.3.1

19 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 OIK-1.V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

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

71 B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U OIK-1.Y 1
HEKOHCEPBATHBHBIMU CHJIAMU?

22 Uto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1

73 ChopmynupyiiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH. OIK-13.1
[IpuBeauTe MpUMep BBINOIHEHMSI 3aKOHA COXPAHEHMS SHEPTUU.
Jan ToHKHUH cTepkeHb Maccord m = 120 T u gimunoi / = 50 cM,

24 CHOCOOHBIN BpaIaThCsi OTHOCUTENFHO OCH, MPOXOIAINEH uepes ero OIK-1.Y 1
cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.
[Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30

25 T, Kak mpuMeHsiercst reopema llIteitHepa a1 pacuera MOMEHTa OINK3.Y 1
MHEPLINHU TEJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEIUHBI CTEPHKHS HA
OJIMH U3 €ro KOHIIOB.

26 YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tena? OIlK-1.3.1
Kak Brrumcnisiercss KUHeTH4eCcKasi SHEpPTys BpalleHUus aOCOIIOTHO

27 TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUYECKOM SHEPTHH OIIK-1.V.1
MOCTYNATEIbHOTO JIBYKEHUSI.
Cdopmynupyiite aBa mocrynaTa TCOPUH OTHOCUTEIBHOCTH

28 o . OIIK-1.3.1
OWHIITENWHA.

29 CrpaBeuiBa Jid B criennanbHoi Teopun otHocutenbHocTd (CTO) OIIK-1.V.1




KIaccudeckast popMyIia Uis KHHETHYeCKoi sueprun E = m*v*/29?
Ecmu HCT, TO KaK paCCUUTBIBACTCA KUHCTHYCCKAA SHCPIrud TCJia
cornacHo CTO?

Omnpexnenurte, Kak U3MEHHUTCS EPUOJT KOJeOaHUl IPYKUHHOTO

30 MasiTHUKA NIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a )KECTKOCTH OIIK-1.V.1
IpYXHHBI — B § pas.
31 Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON? OIIK-1.V.1
32 UTo Ha3bpIBaeTCSl BOJIHOW? OIIK-1.3.1
33 OOBbsicCHUTE PA3NUYUE MEXKIY MTPOJOIBLHBIMU U MONEPEUHBIMU OIKA3.V 1
MEXaHUYECKUMH BOJIHAMHU.
34 3anummuTe ypaBHEHUE OEryIeil BOJHEI. OIIK-1.3.1
35 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh YHEPTHUH BOJIHBI? OIIK-1.3.1
Hcrounuk 3ByKa U IPUEMHUK JIBHXKYTCS APYT OTHOCUTEIBHO JIpYyTra CO
CKOPOCTSAMH Vyepm B Uy COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpeEJIe
36 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe OIK-1.Y 1
OTHOCHTEIIbHOE U3MEHEHHE YacTOThI 3BYKa 3a cueT ¢ dexra lomuepa. T
HcTouHuK ¥ IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.
37 Cdopmynupyiite npunimn [ roliresca. OIIK-1.3.1
38 Urto Ha3piBaeTcs HHTEpQEepeHIreit BOIH? OIIK-1.3.1
39 Uro Ha3bIBaeTcs crostuel BoHoM? [IpuBenuTe npumep crosiueit OIK-1.Y.1
BOJIHBIL.
Cemectp 2
40 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
41 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. OIIK-1.3.1
42 Kaxk n3menuTcs cuna B3auMOJICHCTBHS ABYX AJIEKTPOHOB, €CIIHU OIK-1.V 1
paccTosiHue MEXAy HUMH YBeIW4IuTh B 3 paza? OOOCHYITE BaIlll OTBET.
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
43 10JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-1.V.1
BOKpPYT HETO.
44 Kak B3auMHO OpUEHTHPOBaHBI CUJIOBBIE IMHUU U SKBUIIOTCHIIMAIbHBIC OIK-13.1
HOBEPXHOCTU?
45 UTo Ha3bIBACTCS AIEKTPUUECCKUM JTUTIOJIEM? OIIK-1.3.1
46 Kaxue BeniecTsa Ha3pIBalOT AUAJIEKTPUKAMU? OIIK-1.3.1
47 OOBsICHUTE PA3IHMYNE MEXKY MOISIPHBIMUA U HETIOJISPHBIMU OIK-1.V 1
JIUAJICKTPUKAMH.
[IpoananusupyiiTe, KAKON BEJIMUHUHBI 3aps] JOJKEH HAXOIUTHCS Ha
48 00KTaIKax KOHAEHCATOpa, YTOOBI TPH pa3HOCTH moTeHnuanoB mexay | OIIK-3.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
49 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
50 Cdopmynupyiite 3akoH Oma Juist y9acTKa 1eru. OIIK-1.3.1
51 Kak u3MeHUTCs CONpOTUBIEHUE IPOBOJIA, €CIIN €r0 JIJINHA YBEIHUNUTCSA OMK-1.V 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
57 PaccunTaiiTe MOITHOCTD, BBIICIIAEMYIO Ha CONPOTUBIEHUU 3 KOM nipu OMK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA. o
53 Jaiite onpeneneHne MarHMTHOW UHAYKITUH. OIIK-1.3.1
54 Kakum 00pa3om omnpezensieTcst HapapiieHne cuiibl Ammepa? OIIK-1.3.1
55 Cdopmynupyiite 3akoH buo-Capapa-Jlamnaca. OIIK-1.3.1
PaccuuTaliiTe, yeMy paBHa BEIMYMHA MarHUTHOTO MOJISI B LIEHTPE
56 OIIK-1.V.1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
57 PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOM/A, OIIK-1.V.1




coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
CEpJEYHHUK C MpoHHULIaeMocThio L = 100, eciiu 1o HeMy POXOIUT TOK
cuoit 2 A.

PaccuunTaiiTe miI0THOCTE HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI OIIK-1.V.1

58 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
uMmeno Benmnunny 1 MTo.

Ornpenenure, Kako# 3apsi HECET dJIEMEHTapHAas YacTUIA, €CJIA OHa, OIIK-3.VY.1

59 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHIYKIHEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.

60 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIOIIYIO B KOJIbIIE, KOTOPOE

61 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIbIo PaguycoM OIK-1.V 1
10 cM HaxonuTcst B MarHuTHOM 1ose ¢ uaaykuuent 50 mTin. OTeer
3anuimmTe B MB.

62 Jlaiite onpeneneHns: AMaMarHeTHKaM U IapaMarHEeTUKAM. OIIK-1.3.1

63 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1

64 UTo0 Ha3bIBAIOT KOAPLUUTUBHON CHIION? OIIK-1.3.1
Ornpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KAaTYILIKE HHAYKTUBHOCTBIO

65 . . OIIK-1.V¥.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OtBeT gaiite B MJIXK.

66 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kak B3auMHO OpUEHTUPOBAHBI B 3JIEKTPOMArHUTHOW BOJIHE BEKTOPHI

67 HaIPSHKEHHOCTHU AJIEKTPUYECKOTO T0JIs1, MArHUTHOW UHAYKUHUHA U OIIK-1.3.1
CKOPOCTH BOJIHBI?

68 CdopmynupyiiTe 3aK0H OTpaKEHUS CBETA. OIIK-1.3.1
[Ipoananu3upyiTe, T1ie CBET IBIKETCS ObICTpee — B anmase (n = 2.42)

69 uiu B Boze (n = 1.33). Bo ckonbko pa3 paznuvatorcs ckopoctu ceeta B | OIIK-3.V.1
JIAHHBIX cpenax’?

70 Urto Ha3wIBatOT nHTEpdEpeHImei ceera? OIIK-1.3.1

71 Onumure, B 4eM pa3nuuue MEXIY T€OMETPUYECKON U ONITUYECKOHN OMK-1.Y 1
Pa3HOCTBIO X014 CBETOBBIX JTyUYEH.

7 UYro Takoe nucnepceus cBeTa Kak sapieHue? Ilpusenure npuMepsl OIK-13.1
HAOJIOACHUS JUCTICPCHH.

[Ipoananuzupyiite, Kakoil HAUOOIBIIHI MOPSAIAOK CIIEKTPA MOXKHO

73 HaOMoAaTh HA TUPPAKITMOHHON penieTke, eciau ona umeet 500 OIK-1.Y 1
IITPUXOB HA MUJUIUMETP M €€ 00JIy4aloT CBETOM C AIUHON BOJIHBI 500 o
HM.

74 YemMy paBHa pa3HOCTh (a3 IByX CBETOBBIX BOJH, IPU KOTOPOIi OITK-13.1
HaOJIIOAeTCs MUHUMYM WHTEHCUBHOCTH? o
[lnockonoisipu30BaHHBIN CBET MA1a€T HA aHAIU3ATOP TaK, 4TO

75 IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MIIOCKOCThIO OMK-1.V 1
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTH CBETA B
yKa3aHHOM ciry4ae?

Cemectp 3

76 Uto Takoe aOCOTIOTHO YEpHOE TeN0? OIIK-1.3.1
Bo ck0aBKO pa3 M3MEHUTCS OTOK SHEPTUU OT HUTH HAKaJIMBaHUS

77 JIAMIIbI, €CITU YABOUTH ee Temreparypy? OO0CHYyiTe Ball OTBET, OIIK-1.V.1
onupaschk Ha 3akoH Ctedana-bonbiimMana.

Pacnonoxure cneayroniye cieKTpaibHbIe KJIACCHI 3B€3]] B IOPSJIKE
78 BO3pacTaHus a0COIIFOTHOM TeMIepaTyphl: OIIK-1.V.1

A — Oenble 3BE3/bI,




G — KenThIe,

M — kpacHbsle,

O —romyonie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh H3MEHEHMSI 1IBETA.

79 Uro Ha3pIBaeTcs BHEMHUM GoTodhdexrom? OIIK-1.3.1
OObsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO

80 OIIK-1.3.1
U3JTy4CHHUS.
OO0BsicHuTe, KaK 2HEeprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.

81 . OIIK-1.3.1
OOGocHyiiTe Ball OTBET.

22 OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojen ToMcoHa. OIK-13.1
Kakue ocHOBHBIE HETOCTATKU TAHHOM MoJIeNn? o
ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIHbBI

83 BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh AaHHBINA aToM? OOO0CHYITE Balll OIIK-1.V.1
OTBET, MCNOJIb3Yys MOCTYJIATHI bopa.

84 B gem coctout runotesa ne bpoins? OIIK-1.3.1
OOBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIII TPOSIBIISIOT

85 BOJIHOBBIE CBOMCTBA. [IpuBeauTe NMpUMepsbl, MOATBEPKIAIOIINE OIIK-1.3.1
BOJIHOBBIE CBOVCTBA YaCTHII.
Bynet i1 nposBasATH BOJTHOBBIE CBOMCTBA (PYTOOIBHBIN MY TTPH

86 NIOTIaJIaHUU B BOPOTa LIMPUHOM 7 M, ecinu macca Mmsiga 400 ., a OIIK-3.V.1
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

87 KakoB ¢u3nuecknii CMbICI BOTHOBOH (PyHKITNH? OIIK-1.3.1
B ueM oTiiMune CTalMOHAPHOTO U HECTALIMOHAPHOTO YPAaBHEHMS

88 . OIIK-1.3.1
[pénunrepa?
CpaBHuTe NJMHY BOJHBI ¢ bpoins nis mapuka maccoit m, = 0,2t u

&9 npoToHa Maccoii m, = 1.67*10" kr, umeromux ofuHaKoBbie ckopoctd | OIK-1.Y.1
v.
Kakum 00pa3oM sHeprus «HyJaeBbIX KoJeOaHHi» KBAaHTOBOTO

90 FapMOHUYECKOTO OCHUJIISATOPA CBA3aHA C COOTHOLICHUEM OIIK-1.V.1
HeonpeneneHHocTei [ elizendepra?

91 [Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM OMK-1.Y 1
COCTOSIHMM B aTOME.
[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOT'O LIETUKOM

92 3aroJjIHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBa HMEET OIIK-1.V.1
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

93 Kakum MoOXeT ObITh CITUH YaCTHUll, KOTOPbIE OMUCHIBAIOTCS OINK-13.1
cratuctukor @epmu — [lupaka? [IpuBenure npumepsl TAKMX YaCTHULL.

94 OObsicHUTE, UEM OTINYAETCS XapaKTep 3aM0JHEHUS! COCTOSIHHUM OIK-13.1
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

95 ComnocTtaBbTe CBOMCTBA CHOHTAHHOTO W BBIHY)KI€HHOTO U3JTy4CHHS. OIIK-1.V.1

96 OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-1.3.1
Jlazep paboTaeT o TpeXypoBHEBOM cXeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaennoro cocrostaus E2 = -5

97 OIIK-1.VY.1
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenute
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIydeHue.

08 Uemy paBHA MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO TEJa, COIIACHO OIK-13.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

99 OO0ObsicHUTE, KaK KBAHTOBAs TEOPHS TETUIOEMKOCTH TBEPAOTO Tela OIKA3.V 1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

100 Kakas gactuna Ha3eiBaercs pononom? Kakum KBaHTOBBIM OIIK-1.3.1




| pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?

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

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

Ne n/mt [Tepeuens BonpocoB (3agay) st 3auera / aud¢. 3ayera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBICHBI B Tabnuie 17.
Ta6mmma 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI PaOOTHI

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IITaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUS TMPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYUHE YCKOPEHUEM?

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [TapaGona

4) OKpy>KHOCTb

OIIK-1.V.1

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBICHHBIX q)HBH‘IeCKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHU, COBITIAAAOIIYIO C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-1.3.1

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

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBI

OIIK-1.V.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBIKEHHUS.

1) M=J*o

2) e=M/]

3) M=L*n2
4) L =r*p*sina

OIIK-1.3.1




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

5 1) J=m**12 OIIK-1.3.1
2) I =m*r/2
3) I =m**/3
4) I =m*r*
BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HploTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »
6 1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS OIIK-1.3.1
2) CymiecTBOBaHHE HHEPIUATBHBIX CHCTEM OTCUYETA
3) ®axkrt cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes
Paccuuraiite Benu4uHy MOYJII MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, IBKEHHE KOTOPOI OMMCHIBACTCS YpaBHEHUEM X = 3¢0s(2f —
n/4) cm
7 OIIK-1.V.1
1) 12 m/c?
2) 3 wm/c?
3) 7 M/
4) 9wm/c?
Bri6epute GpopMyiy, onpenesionlyo BeInIuHy (pa3oBoi CKOPOCTH
BOJTHBI.
8 1) v=w*k OIIK-1.3.1
2) v=k*v
3) v=k*A
4) v=m/k
Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,2,3 u 1).
9 1) 3aBucHUT OT yOBUIM MOTCHIIMATHHON YHEPTHH OIIK-1.3.1
2) IlpomoprmoHanbHa TPUPATICHUIO KHHETHIECKON SHEPTUU
3) PaBna Hymio
4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUS.
Kakas u3 nepeunciieHHbIX GU3NYECKUX BEIMYMH UMEET Pa3MEPHOCTD
(kr*m)/c??
10 | 1) MomeHT cuibl OIlK-1.3.1
2) MomeHT uHepuuu
3) MomeHT uMnyJbca
4) Cuna
Korna TanrennuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE TIOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCA ...
11 1) PaBHOMEpHBIM KPUBOJIUHEHHBIM OIIK-1.3.1

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM
3) PaBHOYCKOPEHHBIM MPSIMOJIUHEHHBIM
4) PaBHOMEpHO BpallaroIIMMCs




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

12 1) V6wisaer OIIK-1.V¥.1
2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer
4) Ocraércs MOCTOSTHHBIM
Kak BpIumCIISIETCS MOMEHT HHEPLIMM MaTEPUATILHON TOYKH?
1) J=m*l/3
13 2) T=m*P12 OIIK-1.3.1
3) J=2*m*/*/5
4) J=m*r*
Kak cooTHOCSATCSt MOMEHTBI HHEPLIMU JUCKA J 1T
U IIHHPA J1I, KOTOPhIE UMEIOT PaBHBIE MACCHl M PAIHYChI?
14 | Ja=Ju OIIK-1.V.1
2) Jn>Jun
3) Ja>2*In
4) Jn>Jw2
Haiinute oTHOMIEHNE TTpon3BeieHHBIX padoT (A1/A2), ecau aBa IUCKa C
paBHBIMH Maccamu U paauycamu R1 u R2 (R1 = 2R2) packpyuuBaror u3
COCTOSIHHS TIOKOSL /IO OJIMHAKOBBIX YIJIOBBIX CKOPOCTEH.
15 N1 OIIK-3.V.1
2)3
3)4
4)5
Kaxoit yuéHnslii co3pai crienuaibHyto Teopuro oTHocuTenbHocTH (CTO)?
1) Tanunei
16 2) Ditrmrreiin OIIK-1.3.1
3) Jlopenn
4) bop
Bri6epute ypaBHeHHEe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.
1) x=0,1tg(2t2+n/6)
7 12) x=0.1cos2t+n/6) OIK-1.3.1
3) x =5ctg(8t2+m/2)
4) x = 0,05arctg(2t™)
IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAOLIEH
BBIHY)KJICHHBIE KOJieOanus1, OyaeT HabmomaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, () — YACTOTA BBIHYKJIAIOIIEH CHIIBI)?
18 1) o> oo OIIK-1.3.1
2) o>l
3) o=l
4) o <<nl
19 Bri6epute, kakas Gpusznueckasi BemMunHa u3MeHsercs moj Bosaeicreuem | OIIK-1.3.1




CHWJIBI Ha TEJIO COTJIACHO BTOpoMY 3akoHy HproToHa.

1) MounspHas macca
2) Cxkopoctb

3) Macca

4) MoMeHT uHepIuu

20

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

1) 3amknyTOM

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

4) HeszamknyTOl

OIIK-1.3.1

21

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

1) Bsskoro tpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

22

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paauycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IIPUHSATH PAaBHOH 9.8 M/c”.

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

OIIK-1.V.1

23

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

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

OIIK-3.V.1

Cemectp 2

24

Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJSAT JIEKTPUUECKUN TOK.

1) IIpoBonHukH

2) IlomynmpoBoaHUKH
3) Ilmaruna

4) JudIeKTpuKu

OIIK-1.3.1

25

Kak HanpaBiieHbl CUIIOBBIC JIMHUU HANIPSHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJISA, CO3JaHHOTO TOUEYHBIM OTPUIATEIHHBIM
3apsaom?

1) 3akpyuuBaroTCs BOKpYT 3apsiaa
2) Kzapany

OIIK-1.3.1




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

26

MookeT 11 yacTuiia UMETh 3apsil, BeIMUrMHa KOToporo B 1.5 paza
OoJIbLIIe AIIeMEHTapHOTO 3apsiia’

1) Moxer

2) Her, HE MOXET

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN

OIIK-1.3.1

27

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO Mo ?

1) IloTeHnumanbHOU SHEPrus €AMHUYHOIO ITOJIOKUTEIBLHOTO 3apsia UiIu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) PaGore cui moss 1o nepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH 10JIs1 B 0ECKOHEUYHOCTh

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

4) Kunerundeckoil sHEpruM NPOOHOTO TOUEYHOTO SAMHUYHOTO 3aps/a B
JAHHOM TOYKE I0JIsS

OIIK-1.3.1

28

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

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

OIIK-1.3.1

29

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TTOJIS.

1) Ilorenmuan

2) HanpsxeHHOCTb
3) Hnnyxnus

4) 3apsn

OIIK-1.3.1

30

Onenure, KaKk 3aBUCUT DJIEKTPUUECKAs] IPOBOJUMOCTD ITPOBOAHHUKA OT
IIPUJIOKEHHON K HEMY Pa3HOCTH IIOTEHIIMAJIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHaNbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1

31

VYkaxure GU3NUIECKYIO BETUUNHY, KOTOpasi UMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HampsoxeHHOCTH
2) IIpoBoammocTh
3) D4C

4) ComnpoTHBICHUE

OIIK-1.3.1

32

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIS, €CIN
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercs B Hylb U
HAIpPsDKEHHOCTS T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4UBaHue?

OIIK-1.3.1




1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIIOMN

33

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

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

OIIK-3.V.1

34

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

35

Y CTaHOBHUTE COOTBETCTBUE MEXK]Ty MATCPHUAIOM ITPOBOJIHUKA U €TO
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-107°

b) IlonynpoBogHuk 2) 1010 -10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-1.3.1

36

Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUSI (p CBETA.

1) o>>Q
2) a>0
3) a=9
4) a<o

OIIK-1.3.1

37

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeIb IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCThIO € = 16 1 MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

OIIK-1.V.1

38

YkaxxuTe sIBICHHUE, KOTOPOe UMeHyeTcsl nHTepdepeHimeit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

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

3) OTKJIOHEHHUE BOJH OT EPBOHAYAIBHOTO HAIIPABJICHUS
pacrpocTpaHeHus NMpU NMepexoie U3 OAHOU Cpebl B IPYTyIO

4) 3aBUCHUMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

OIIK-1.3.1

39

[Tpoananu3upyiite, KaKUM JTOJDKEH OBITH yrojl MaIeHHUsI CBETOBOTO Jyda,
YTOOBI OTPAKEHHBIN JIyd COCTABIISI ¢ MajaroumM yroia 40°.

OIIK-3.V.1




1) 25°
2) 55°
3) 20°
4) 45°

40

I[JIH O6’b$ICHeHI/ISI KaKoOT'O ABJICHUSA MOKET 6BITI> HCIIOJIb30BAaH NPUHIUIL
I'toitrenca-Openens?

1) KorepeHTHOCTB

2) Judpakuus

3) Ilonspusauus

4) KopnyckynsipHO-BOJIHOBOM JTyaJiu3M

OIIK-1.3.1

41

IIpoananusupyiite, 4emMy paBeH IEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPUXoB HA MIJLTUMETP.

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

OIIK-1.V.1

42

[Tpoananmu3upyliTe 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, ...).

1) 4+
2) 3*
3) 1

4 0

OIIK-1.V.1

43

qTO n3 nepeqncneHHoro SABIISICTCS OCOGCHHOCTLIO CHUJIOBBIX JII/IHI/Iﬁ
MAarHUTHOT'O NOJIs?

1) CuoBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE

2) MarauTHble CUJIOBbIE JMHUYA HAYMHAIOTCS HA MAaTrHUTHBIX U
3aKaHYMBAIOTCS HA 3JIEKTPUUECKHUX 3apsiiax

3) MarHuTHbIE CUJIOBBIC JIMHUY HAYUHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiaax

4) MarauTHble CUJIOBbIC JTMHUHU HAYMHAIOTCS U 3aKaHUYUBAIOTCS Ha
AIEKTPUUECKUX 3apsiaax

OIIK-1.3.1

44

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

) 1.2
2) 125
3) 0.2
4y 22

OIIK-1.V.1

45

PaccuuraiiTe yron Mexxy ONTUYECKMMU OCSIMU TOJIIpU3aTopa u
aHaym3zaropa. IIpu npoxoKaeHNH CKpEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPAa NMHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°

OIIK-1.V.1




2) 45°
3) 30°
4) 90°

46

[Ipoananu3upyiiTe, Kak U3MEHHUTCS BEJIMUMHA MAarHUTHOW UHAYKIIMW HA
OCH JJIMHHOTO COJICHOU A, €CJIN TOK B HCM YBCIIMYUTL B 4 pa3a, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIHUTH B 2 pa3a.

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

OIIK-1.V.1

Cemectp 3

47

YKa}KI/ITe, KaKoe TeJI0 ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilormomiaer Bce majaaoliee Ha HETO U3IyUYEHUE
2) Ortpaxaer Bce najarouiee Ha HEro U3JydeHue
3) H3nydaer B peHTT€HOBCKOM Juana3oHe

4) WznywaeT B BUIMMOM JIMAIa30HE

OIIK-1.3.1

48

VY KaKkoro u3 Tea oTpaxkaTesbHas CIOCOOHOCTh OJIM3Ka K HYIIO?

1) I[TIpo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) Yepnoro

OIIK-1.3.1

49

BriGepure, kakas popmyia HanGosee TOUHO ONUCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTh SHEPTETHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO Teuia?

1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyna [lnanka

4) ®opmyna Panes-JlxuHca

OIIK-1.3.1

50

Kakoe n3nydenue siByisieTcsi paBHOBECHBIM?

1) Ansda-, 6eTa-, raMMa-u3ITydeHUS

2) TennoBoe U3nyueHUe

3) JlazepHoe n3ayueHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

OIIK-1.3.1

51

VYkakuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHIE MAaKCHMyMa
U3ITy4aTENbHON CIIOCOOHOCTH a0COMIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJTIOTHOM TeMITepaType.

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

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1
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Yxkaxkute GopMyiy, ONpeAesIoNy0 JHEPTUIO CBETOBOTO KBAaHTA!

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

OIIK-1.3.1




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

53

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

1) Ymenbimaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1
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[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN IHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAJAIOIIETO CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuuntcs B 2 pasza

OIIK-3.V.1
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI MaIal0IIero cBera?

1) IlpsMo mpomOpIHOHATBEHO YaCcTOTE

2) IlpomoprimoHaIbHO YCKOPSIOMEMY HANPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-1.3.1
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[Tpoanammsupyiite, Oynet au HabmonaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®oroaddext Bo3MoKeH, eciii KaToJ HarpeTh 10 TemMreparypsl 347
K

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH TOTOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAIOB BETMUYMHON HE
Menee 1 B

4) ®oto3deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

OIIK-1.V.1
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OrneHure, OT KaKUX BETMYHH 3aBUCHUT CHJIa CBETOBOTO JIABIICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs MOBEPXHOCTH.

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

OIIK-1.V.1
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[Tpoananu3upyiite, B KAKUX 00JACTAX CHEKTPA JICKTPOMATHUTHBIX BOJIH
BO3MOXXHO Habmoaenue 3¢ dexra Komnrona.

1) Bunumelii 1nanazox
2) Pagnonnanason

OIIK-1.V.1




3) TeparepiioBblii Tamna3zoH
4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydyeHue

59

Kakum 06pazom umnynsc oTOHA CBSA3aH C IJTMHOW BOJHBI?

1) Mmnynsc npsMo NponopLUOHaIeH JIMHE BOJIHbI

2) Hmnynsc npsMo NponopLyoHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynsc 00paTHO MPONMOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1
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B kaxoii 0651aCcTH CTIeKTpa 3JIEKTPOMArHUTHOTO U3ITyUYEHUSI UMITYJIBC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

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

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) NHTeHCUBHOCTD CBETAa HE 3aBUCHUT OT IUIOTHOCTH MOTOKA ()OTOHOB U
HX DHEPIUuu

2) CBeT MOXKET U3Iy4aThCsl U PaCpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHu — KBaHTaMH

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

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

OIIK-1.V.1
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VYKaxuTe, B UeEM 3aKIII0YaeTCs CMBICI IEPBOro nocrynara bopa:

1) VYTBepxkaeHHe O CyIIeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSTHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOTJIOMAeT SHEPTUU

2) Pa3znocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUHU
M3ITy4aeMOT0 WJIH MOIJIONIAeMOro KBaHTa CBETa

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

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

OIIK-1.3.1
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BriGepure, kakoe U3 IPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUU: «ATOMBI MOTYT...»

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

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats 100 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTHUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3ny4aTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIHA

OIIK-1.3.1
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yKa)KI/ITe, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNECPCXOAbI U3
cepun bambmepa B atome Bozopoa.

1) TemnoBoe u3iydyeHue
2) PeHTreHoBckoe M3IydeHHUE

OIIK-1.3.1




3) T'amma usznydenue
4) Buaumblii cBeT
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[Ipoananu3upyiiTe, Kak K3MEHWIACh YHEPTUS ATOMa BOJIOPO/IA PH
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) VYpennumnach Ha 9.72 5B

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

1) JIrxoObie MUKpPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00Jaqat0T
BOJIHOBBIMH CBOWCTBaMU

2) ATOM HE MOKET COJIEPKaTh O0JIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
OJIMHAKOBBIX CTAIllHOHAPHBIX COCTOSHUSAX, ONPEIEIIeMbIX HAOOPOM
YEeTHIPEX KBAHTOBBIX YHCET

3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33/1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKaeTCs U TOTJIOMIAeTCs HEe HETIPEPHIBHO, a
OTJICTbHBIMU KBAHTAMU

OIIK-1.3.1
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BriGepure yTBepxkaeHue, Hauboee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) MuxkpoyacTuisl MOT'YT POSBIISATH BOJTHOBBIE CBOWCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY kaxxaoi 4yacTULIBI CYIIECTBYET AHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

OIIK-1.3.1
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Paccuuraiite nnuHy BoiHBI A€ bpoitns a1 3neKTpoHa, ABUKYIIET0Cs CO
31

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

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkm

OIIK-1.V.1
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VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKMCIIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

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

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

1) OHepreTnyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTa UMITYJIbCA 3JICKTPOHA B 33JJAHHOM HAIPaBJICHUN

OIIK-1.3.1
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YKa)KI/ITe, YTO OnpeAcIa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

OIIK-1.3.1




1) OpOuTanbHBI MEXaHUYECKUH MOMEHT 3JIEKTPOHA B aTOME

2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME

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

B vectp xoro HazBaH 3(peKT pacuienieHus ypoBHel S3HEPTUU aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

72 1)D#inmTeitna u ge Xaaca OIIK-1.3.1
2) llTapka
3) OTTHHTCray3eHa
4) AapoHoBa-boma
Kak Ha3bpIBalOT IMHUU B CIIEKTPE KOMOMHAIIMOHHOTO PACCESIHUS C
9acTOTaMH, MEHBITMMH YaCTOTHI MMAAI0IIETO cBeTa?
73 | 1) OpaHXeBbIMH CITyTHUKaMHU OIIK-1.3.1
2) AHTHCTOKCOBBIMH CITyTHUKaMH
3) CTOKCOBBIMHU CITyTHUKAMHU
4) AHTaroHUCTUYECKUMH CITyTHUKAMU
[TosicauTe (hr3HUECKUI CMBICIT BOJIHOBON (DYHKIIUH.
1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIbI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMH HA KOMILJIEKCHO-COTIPSDKEHHOE
74 BBIp2)KEHHE PABHO IJIOTHOCTH BEPOSITHOCTU OOHApYKeHUs yacTulbl. | QIIK-1.3.1
3) BonnoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
Bpoiins
4) BomHoBas (hyHKIIHS IPEACTABIACT COO0M KHHEMAaTUIECKUM 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.
Bribepure BepHyI0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
Ieiizenbepra:
75 | 1) AE*At>h OIlK-1.3.1
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
YKaKuTe, KAaKUe YaCTHUIIBI SBISIOTCS (DEPMUOHAMH.
1) DOnexTpuyecku 3apsHKEHHbIE YaCTHIIbI.
76 2) DreKTpuyYecKU HEeHTpaJbHbIC YACTHUIIBI. OIK-1.3.1
3) Bce yacTuiipl ¢ HOTYLEABIM CTUHOM.
4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.
Kak HazpiBaeTcs TBepo€ TeNo, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenIEHHOM 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
NIBADKEHUS?
77 OIIK-1.3.1

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK




Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

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

78 OIIK-1.3.1

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

79 1) Bo3OyxaeHHOE coCcTOsTHUE OIIK-1.3.1
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

B uem 3akmouaercs TyHHENbHBIN YD dexT?

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
MEPUONYECKOM NIOTEHLIAIE

2) B xopnyckyJIipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS IIPU

80 IPOXOKACHUU €r0 Yepe3 Y3KOe OTBEPCTUE OHK-1.3.1

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

4) B npoxoXxIeHUN MUKpPOUYACTUIIBI Yepe3 MOTeHIUAIbHBIN Oapbep,

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

Kakue moaBuXHbIE YaCTHUIBI WM KBA3UYACTHIIBI SIBIISIFOTCS HOCUTEIISIMU
3apsija B MOJTYIPOBOJAHUKAX?

81 1) DnekTpoHbI OIIK-1.3.1
2) IIpoTtonbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0wmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUs Ui OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuasia. HasHaueHue COBpPEMEHHON JEKIHMH B
paMKax AUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMALMIO MO TEME, a B OCBOCHHUH




dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B ydueOHOM mporiecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPTraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHOH oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHON pabOTHI;

— TIOJy4YyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIINe TOJbl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIaloB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATUK 110 JUCLUUIIIINHE.

11.2. Meronnveckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHSATHUH.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKIII0YaronIasics B BHIIOJIHEHUU 00YyJaIOIIMMUCS MO PYKOBOJICTBOM IMPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIIAHBL, TPHOOPETEHUS] YMEHUW U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MpaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00YUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TMPAKTUIECKUX 3aHITHIA:

— 3aKkperuieHHue, YriayOJleHHWe, pacIiupeHre M JAeTaiu3alus 3HAHWW MpPU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOIUKAMH HW3YYCHHS KOHKPETHOM Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHMU;

— obecrnieueHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBHUIAyaTbHOU (HOpM
00ydeHwusI.

TpebGoBanust kK MPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUECKMMHU BOTPOCAMHM, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BH[E
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOBHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Meroanueckne yKka3zaHHS 110 IPOBEICHHUIO TPAKTUYECKUX 3aHATUH TPUBEICHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC!




1. Mexanuka. KoneGanus u BonHsl. Tepmoannamuka. Coopuuk 3amau //U.U. Kosanenko,
E.H. Kotnukos, H.II. JlaBpoBckas, FO.A. Hosukosa, B.K. Ilpununko, E.B. Pyrtskos, FO.H.
Hapes. CII6I'YAIL 2018.67 c.

2. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Anapees, WN.H.
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3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmukxos, H.II,
JlaBposckas, H.H. JlutBunosa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabor.

B xoxe BemomHeHUs 1aboOpaTOpHBIX paboT OO0y4aIOmMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAaHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yydaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKOM YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OOy4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd yd4eOHbIM IIJJaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLHUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabldi CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrumuinie Dusnka JOMKEH BBHITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKAYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBIMOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PACIHCAThCS.

B naGopaTtopuio CTyIeHTHl OJDKEH HPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAHHE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNbHO MOYYHTe B OMOIHMOTEKE BCe TOCOOMS, BhIITyCKaeMbIe Kadeapoii.

BoimonusaTe paboTy CTYIEHTY pa3peliaeTcsl, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSAUTHCS, YTO CTYACHT MOHUMACT:

— Kakue SBJICHUS OH OyJeT HaOJII0AaTh U HCCIICIOBATh;

— Kakas LeJb Iepe]] HUM MTOCTaBJIeHa;

— KakuMH puOOpaMu U Kak BeIyTCsl U3MEPEHUS;

— Kak cJeayeT MPOBOJUTH SKCIIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe 0OTMeYaeTcs MpernojaBaTesieM B xKypHalle.

B mpomecce BbimonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO TMPOTOKOJIa HECKOJbKUMHU CTYICHTaMU BMeCTe He AomyckaeTcs. [IpoTokon Bemercs Ha




mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbI, GaMIInsg W WHUIHMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IEHA
JEJICHUs, KJIACC TOYHOCTHU W [Ip.); MapameTphbl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TEJIEBOMN
pydkoii. 3anuch HAOMIOMEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTEIBHO NAETCs Ha TIOIUCH MPETOIaBATEIIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAET 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJTy4eHBbl UMEHHO T€M CTYJIEHTOM, KOTOPBI COCTABHII MPOTOKOI.

[lo pesynbTatam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoaBaTeNlb BHICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1abopaTopHOil paboTHI.

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

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

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CrielyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0INIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECEHHOU U3 IIPOTOKOJIA U3MEPEHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3BIBAIOTCS TONBKO T€ (POPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCenyeMblX BeaudyuH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CJICAyCT ONpCACINThb, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCcTHO. Bee IMPUBCACHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

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

4. Pe3ynbTaThl ©3MEPEHU 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 OCTABIATH JIMIITHUE ACCATUYHBIE pa3psabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pazJielie.

5. Tlpumepsl BBIUMCIEHUH.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO



OJIHOTO TIpUMeEpa MO KaXIou dopMyinie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTelio
OBLIO JIeTYe HAUTH OIMOKY B BBIYMCICHHUSX HITH H3MEPEHHSX, €CITH TAKOBBIE BCTPETSTCS.
6. Brwrumnciienne NOrpenrHoCTeN.

B »TOoM pa3gene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISUINCH CHUCTEMATHYECKWE M CIy4ailHble MOTPEIIHOCTH U
MIPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK/10M U3 HUX.

DTOT pas3fen OTYeTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0oObIYHO OBIBaE€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM TE€ME M H3JIOXKUTh MaTepHuall Mo
BO3MO>XHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMOOOM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
NPOHYMEpPOBAHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTE€ oOT4era. | 'padukum 00s3aTeIbHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEIMYMHA M B KaKWX E€JIMHUIIAX BJOJIb Hee OTKJIanbpiBaeTcs. Ha camMux ocsiX HODKHBI OBITH
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocsx He cienyer. Ha rpaduk o0s3aTenbHO HAHOCSTCS BCE DKCIIEPHUMEHTAIBHBIC TOYKH, H
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OAHOW WM HECKOJIBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOuaeT
peub HUXKeE).

8. OxoHUaTeNbHBIE PE3YIBTATHI, UX 00CYKICHUE, BHIBOIBI.

B »TOM pasgene ordyera HYXHO NOJABECTH HUTOr MpojesnaHHOW pabotel. Cruemyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U ¢ KAKUMH ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus: npoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYXKHO CPaBHUTH
9TU pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIATh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynobHee.

Ecnu u3BecTHO TaOiMYHOE 3HAYEHME W3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha OINbITE 3HAUECHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJII0OYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

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

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXXACHHUSA, 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 MM U3YYUTh
ABJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10J1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpebGoBanus k opopmiIeHHIO OTYETa 0 JabOPaTOPHOM paboTe

Otuet no naboparopHoi paboTe JOIKEH BBIMOIHATHCS Ha JHucTax ¢popmara A4. 3anucu
Ha JINCTaX BEYTCS TOJBKO, C OAHOM cTOpoHbI. [0 Kpasim nucTa goKHA OBITh OCTaBJIEHA PaMKa
HIMpUHON He MeHee 20 MM. DTy paMKy puUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B pamke B BepXHEM IMOJIe HYKHO JIMIIb IIOCTAaBUTh HOMEp CTpPaHMIIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.




Otuer cnenyer nucath oT pyku. Ecnu Bel ucnonb3yere yyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMynaM, KOTOpble BBl MOACMOTpeNnn y KOro-To, a He BBIBEJIH CaMHU.
Jlyumie cnpocuts npenoaaBatens. OH MOACKaXET WJIM NPOBEPUT, MpaBWIbHO JU y Bac
HOJTyYUJIOCh.

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

Metoauueckie yKazaHUs MO BBIMOJHEHHIO JTA0OPATOPHBIX pabOT MPHUBEACHBI B
CIEAYIOMHX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

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

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

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

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

3. BonnoBas ontuka. Jlabopatopuseiii mpaktukym //E.H. Kormukos, W.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CITI6I'YAIL, 2013. 68 c.

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

5. KgantoBas ¢wusuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. [lonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. I{apes, b.O.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. Meronuueckue yka3aHus I 00yJaromuxcs M0 MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHI.

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

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, o0ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJaronuxcs, IBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HON (hopMe 0O0ydeHus).

11.5. Meronuueckue yka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMUS XOIa OCBOCHMS
JUCUMIUTMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS O KaJleHAApHOMY y4eOHOMY Tpaduky.
CpoKH KOHTPOJIBHBIX MEPONPHITUN M CPOKM MOJBEAECHUS UTOIOB OTOOpaXkaroTcsi B paboumx
yueOHbIX TMaHax Ha cemectp. OOyuarommuiicss JOMHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC



MEPOTPHUATHSI, IPETYCMOTPEHHBIEC HAa TaHHBINA CEMECTp, MOCIJIE YETO MPEernoiaBaTesb MPOCTABISIET
OaJuIbHBIE OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
U o0ydarouerocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJYYHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHO! IpenojaBaTeieM o JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYUHBI, OTKa3a, OOyYarollerocss OT OTBETOB HA 3aHATHUSAX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIEerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIbHBIX, J1A00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYIIECTBIATHCS HA
UH/IUBUYQJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyJaroIUXCs CIIy’KaT OCHOBOM AJis
NPOMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTIHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOIMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOrO oOyuyeHus ['YAII Ims.guap.ru He HHMXKE OIICHKH
«yZIOBJIETBOPUTENBHO». B ciydyae HEBBIOJHEHUS BBIIIEU3I0KEHHOIO CTYAEHT, IIPU YCHEITHOM
NPOXOXKJICHUN MPOMEKYTOUHOW aTTeCTAIllMM, HE MOXKET IMOJYYHTh aTTECTAI[MOHHYIO OIICHKY
BBIIIE «YJJOBJICTBOPUTEIBHO.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOMN
aTTECTALUH.

IIpomexxyrounass  arrectaust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CAaMOCTOATENIBHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHIIO, NPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCS aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHOY.

DK3aMeH MOXET MPOXOJIUTh B BHJE YCTHOIO OIpoca WM TecTHpoBaHMs. OCHOBaHHEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluy SIBJIAETCS YCIEIIHOE POX0XKICHUE 00y4aroIIMCs
TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIETEHIMI 00y4arommerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K PEIICHHI0O 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 PELICHHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH NTPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBEI.



OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu IO
JMCIUIUINHE SIBISIOTCS KOHCHEKT JIGKIMH W TepedeHb peKoMeHayeMol nureparypsl. [lpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
9qTOOBI TIepe] MEpBBIM THEM Hadajda CECCHMM OBbUIM CHAHBI M 3alUIIeHBl BCE JIAOOpaTOpHBIC
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOPOMY HEO0OXOAMMO MpOMTH aTTecTanuio. IIpy MOATrOTOBKE K CECCHM CIeIyeT BeCh 00beM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)KIbII ICHb BBIITOJHEHUS PaOOTHI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




