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

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

I.T.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

A.®. Kpsuko

(MHULHATB, haMIIHs)

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kox nHanpaBnenuss mnoarotoBku/
AL Harp a 25.05.05
CHELUATIBHOCTH
HaumeHoBaHHe HanpaBJICHUS DKCIUTyaTanus BO3YIIHBIX CYJOB H OpraHU3aIns
IMOATOTOBKH/ CIIEIUAIIBHOCTH BO3YIHOTO JIBH)KCHUS
Haumenosauue Opranu3zanys paaioTeXHUIECKOT0 00eCIeYCHHUS ITOJICTOB
HAMPaBJICHHOCTH BO3/IYIIHBIX CY/IO0B
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. 7 S 12.06.2023 B.B. JIobanos

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

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

copia
ALT.H., 1pod. AT 25 14,06.2023 A.B. KonbiibIi0B

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

OrtBerctBeHHbIN 32 OIT BO 25.05.05(04) .
mpod., A8, Ipod. —="""21062023  UL.A.Bemmucos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (moxmuce, fata) (MHUDHATEL, (haMIIIHs)

3aMecTuTeNb JUpEeKTOpa HUHCTUTYTA Ne2 1o MeTondeckoit pabote
011, K.T.H., JOIL. M 21.06.2023 O.J1. Basbimiesa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) (moxmuce, fata) (MHULHATEL, (haMIIIHs)



AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— TMporpamMmy CHEUMaJIMTeTa I10 HANpaBICHUIO MOArOTOBKM / creuuanbHoctd 25.05.05
«IKCIuTyaTalys BO3IYIIHBIX CYJ0OB W OpPTaHW3alys BO3IYIITHOTO JIBWIKEHHUS» HAMPABICHHOCTH
«Opraam3aius paguoTeXHUYECKOr0 00eCleYeHHs TOJIETOB BO3MYIIHBIX CyIOBY». JlucrurimHa
peanmuzyetcst kadeapoit «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-10 «CmocobeH  HCIoOIL30BaTh OCHOBHBIE 3aKOHBI  MaTEeMaTHYECKHMX U
€CTECTBCHHOHAYYHBIX JUCHUIUIMH B TNPOPECCHOHATBHON JEATEIHHOCTH, B TOM YHCIE C
WCITOJIb30BAaHUEM MPOTPAMMHBIX CPEJICTBY.

Copep:xaHre IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
y4eOHOT0 Tporiecca: JEKINH, JJabopaTopHbie pabOThI, MPAKTHUECKUE 3aHATHS, CAMOCTOSITCIIbHAS
pabora.

[TporpamMmmoit  AMCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mIasi TpPyI0OEMKOCTh OCBOSHHUS JUCIHUIUIMHBI COCTaBsieT 13 3aueTHhIX eauHuI], 468
JacoB.

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



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.

Tabmunua 1 — IlepeyeHp KOMIETEHIIMN U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBaHMe Kon v HanMeHOBaHME UHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIINH JOCTH)KEHUS] KOMIIETEHLIUU

OIIK-10.3.1 3Hath (hyHOaMEHTAIbHbIE
3aKOHBI PUPOIbI U OCHOBHBIE (hU3HUECKUE
U MaTeMaTUYECKUE 3aKOHBI

OIIK-10.3.10 3HaTh OCHOBBI JIEKTPUYECTBA
U MarHeTu3Ma

OIIK-10.3.7 3HaTh OCHOBBI KBAaHTOBOI
¢u3uku 1 puzuku TBEPIOTO TENA
OIIK-10.3.8 3HaTh OCHOBEI MEXaHUKH,
MOJICKYJISIPHOW (PU3UKH U TEPMOJAUHAMUKH
OIIK-10.3.9 3HaTh OCHOBBI (PU3UKHU
KOJIeOAHMI U BOJIH, OIITUKH

OIIK-10.Y.1 ymMeTh NpuUMEHSTH

OIIK-10 Cnocoben
HCITIOJIB30BaTh
OCHOBHBIC 3aKOHBI
MaTeMaTHYECKUX U

GCTCCTBGHHOHayLIHBIX
dbusznyecKre 3aKOHbI U MATEMATHYECKUE
O6menpodeccuoHanbHbIE | JUCITUTUIHH B
. METO/IbI [Tl pEIIeHUs 3a/1a4
KOMIIETEHITUU npogeccuoHaIbHON
TEOPETUIECKOTO U TMPUKIIATHOTO
JeATEIIBHOCTH, B TOM
qrcHe ¢ XapakTepa, B TOM YHUCJIE€ C UCTIOJIb30BAaHUEM
HPOrpaMMHEIX CPEICTB
HCIIOJIL30BAHUEM
OIIK-10.Y.2 ymeer 3anuchiBaTh
TpOTPaMMHBIX ABHEHMsI, MOJICTIUPYIOIINUE Ha (PU3UKO
CpEICTB M ’ p

MaTeMaTHYECKOM YPOBHE U3IyUCHUS U
OTpaXXKEHUsI AIEKTPOMArHUTHOTO BOJIH
OIIK-10.VY.5 ymeTb NIpUMEHATH OCHOBHBIE
3aKOHBI (PU3UKH MTPH PEIICHUH
NPaKTUYECKUX 3a/1a4

OIIK-10.Y.7 yMeTh TPUMEHSTH OCHOBHBIE
npueMbl 00pabOTKH IKCTIEPUMEHTAIBHBIX
JTAHHBIX

2. Mecro pucuuniaunsl B cTpykType Ol
JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEYIOUIUX TUCIMIIINH:
— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;
— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;
— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHUYECKasi CTATUCTUKA.




3HaHI/I$I, IMOJIYYCHHBIC TIpU H3YUCHUH MaTCpuajia JaHHOM JUCLHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaAK U MOT'YT UCIIOJb30BAaTHCA IMPHU U3YUCHUHN APYTUX JUCHUILINH:

— «ONEKTPOTEXHUKAY;

— «Metponorus;

— «MartepuanoBeieHUEY;
— «MexaHukay;

— «ONEKTPOHUKA.

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

Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh AUCIUIITUHBI

N TpynoeMKOCTb 10 ceMecTpam
Bun yuebnoit paboTbl Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 67 4
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudpd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3., OK3. OK3. OK3.
DK3.**) OK3.
IIpumeuanue: " kaHnaTCKuil SK3aMeH
4. ConepxaHue TUCIUIIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIAHEI IO pa3/ieiiaM U BUIaM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Pa3nensbl, TeMbl IUCHUTIITMHBI (qac) (C3) | (aac) (qac) | (wacy
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
Pa3nen 7. KBanToBasg onTtuka 11 5 7 1
Pasznen 8. KBanroBas MexaHuka 11 9 3 1
Paznen 9. Cratuctuueckas Gpusnka 12 3 7 2
Uroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 129

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

4.2. CopaepxkaHue pa3IieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIE 4.

Ta6mmia 4 — ComepxaHue pas3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

Kunemartuka nBukeHust MmarepuasibHoM ToUKu. [1yTh 1
nepemetienne. Ckopocts u yckopenue. HopmanbHoe n
KacaresibHOe yckopenus. [loctynaTenbHoe U BpalaTreabHOe
nBrkeHne. OCHOBHAs 3a7jaua KHHEMAaTUKU MaTepUAIbHON
TOYKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpallaTeIbHOM JBUKEHUH.

HNuepuunanbubie cucteMbl 0TcyeTa. OCHOBHBIE 3aKOHBI
KJIACCHYECKOU TMHAMUKHU - 3aK0HEI HrroToHa. OcHOBHAS 3a7a4ya
JUHAMUKU MaTepHallbHON TOUKU. HemHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPIIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHnTp
Macc u ero asumxenue. Cucrema 1eHTpa Macce.

Mexanudeckas paboTa u MOITHOCTh. KuHeTn4eckas sHeprusl.
3aMKHYThIE U HE3aMKHYThIE cUCTeMBI. [loTeHIInanpHas SHeprus
cuctembl. CBI3b MEXAY NOTEHIUAIBHOW SHEPTUEHN U TIOJIEM
KOHCEPBATUBHBIX CUJI. 3aKOH COXpPAaHEHHUS MEXaHUYECKON
SHEPIUH.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTa UMITyJIbca. MOMEHT NMITyJbCa
TBEPJAOTO TEJIA OTHOCUTEIBHO HEMOJABUKHOU OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE IMHAMHMKHU BPalaTEIbHOTO
JBUKEHUS TBepIoro Tena. Kunernueckas sueprust
Bpallaronierocs TBepaoro tena. [locrynaTel cnennaibHON
TEOPHUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpAIlEHUE JIITUHBI
crepxHa. OCHOBBI PEJIITUBUCTCKOW MeXaHUKH. MIHTepBail, ero
MHBAapHaHTHOCTb. PensTuBucTckuii umnyiabsc. OCHOBHOE
YpaBHEHUE PEATUBUCTCKON AUHAMUKH. KuneTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBa3b Macchl 1 3HEPTrUr. CBSI3b MEXKIY SHEPTUEH U UMITYJILCOM
YaCTHIIBI.




Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apMOHHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOP
(MaTeMaTHYEeCKUU MasITHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
MoJT ICCTBHEM yIIpyroit cuiibl). CloeHue KoJIeOaHHid.
Huddepennmanbroe ypaBHeHUE Konebanuii. CBOOOHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUecKre
BOJIHBI). BonmHOBOE ypaBHeHue. [IpuHIun cyneprno3uiui.
Oneprus BoiHbI. [1oTok 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosigas BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHaMu4ecKkre COCTOSIHUA U npouecchl. [TonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonmuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
HayaJio TepMOJMHAMUKHU. Temneparypa U BHyTPEHHSISI SHEPTusi
KakK (PYHKIIHSI COCTOSTHUS. TermnoeMKocTs. DHTponwus. Bropoe u
TpeThe Havyaja TepMoaAnHaMuku. Teopemsl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI DHEPI U,

TEIIOEMKOCTH, YpaBHEHUE anadaTsl, paboTa MU pa3IndHbIX
nporeccax, 3HTponusi). CKOpOCTH TEIIIOBOTO ABUKEHHUS
MoJieKyl. Cpenssst KHHETHYECKas SHeprus MoJieKysl. OCHOBHOE
yYpaBHEHUE KMHETUYECKOU TEOPUU UACAIBHBIX I'a30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA ANEKTPUYECKOTO 3apsia.
B3anmoneiicTBre 3JIEKTPUUYECKUX 3apsAJIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpoctarnueckoe nosie. HanpskeHHOCTD
3JIEKTpOCTaTHYECKOro nojs. IIpuHiun cynepno3numm.
DnexTpudeckuil Aumnoib. PaboTta cuit 31eKTpoCcTaTHYECKOro
nosist. Teopema 0 HUPKYJISUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMANTBHOCTD NEKTPOCTATUYECKOTO MOJIS.
HarpsxkeHHOCTh M NOTEHIMAII AIEKTPOCTATUYECKOTO MOJIA,
CBs3b MEXAy HUMHU. Teopema ['aycca 1iis aeKTpoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEIIECTBE. THUIIbI
TanekTpukoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBsI3aHHBbIE 3apsabl. JlusnekTprudeckass BOCIPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca aiis 37E€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpH NpOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrus CUCTEMBI AIEKTPUIECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTOo MpoBoAHMKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU IEKTPUUYECKOTO MOJI. DNEKTPUUECKUNA TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-JleHna B
WHTerpaJibHON U auddepeHmansHoi hopmax.

Pasnen 5.

MarneTusm.

3akoH buo-Casapa-Jlannaca. [lone conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarouTHoe 1osje B
BemlecTBe. HamaramyeHHoctb. MarHuTHasi BOCIPUMMYHUBOCTbD.
MarnuTtHas npoHuIaeMocTb. HanpsskeHHOCTh MATHUTHOTO




noJisi. J[namMarHeTMku, napamarHeTUKy, GeppoMarHeTHKY.
Teopema 0 HUPKYIALMN BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuio Jlenna. CamonHyKus.
B3aumnas uanykius. O6beMHas TUIOTHOCTh SHEPTUHU
MarHuTHoro nois. Cucrtema ypaBHeHuH MakcBesia.
MarepuanbHble YpaBHEHUS.

Pa3nen 6.

Omnruka.

[Inockre MOHOXpPOMAaTUYECKUE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMAarHUTHHIX BOJIH. BekTtop YMoBa-
[loitHTHHTra. 3aKOHBI IPEIOMIIEHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTes npeomieHus. arepdepeHius.
Metoap! HabmoneHus nHTepdepenn cBeta. Audpakius
ceera. [Ipunuun I'rolirenca-®Openens. Jucnepcus ceera.
Judpakuuonnas pemerka. [lonspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHHUs1 aOCOIIOTHO YEPHOTO Tea. YIbTpaduoaeToBas
karactpoda. KsantoBas rumnoresa u popmyma [lnanka.
KganroBas ontuka. ®otosddext, onbiTel CToneroBa. @OTOHEI.
JaBnenue cera. KopnyckynsspHO-BOJIHOBOU ayanu3M. DddexT
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 UCTOJIKOBAHHUE BOJIH Jie bpoitis.
[Tpunun nHeonpenenenHocTH I elizenOepra. BomHoBas
¢yHKIUs, €e OCHOBHBIE cBOiicTBa. OniepaTopsl (PU3HMUECKUX
BEJIMYUH. BpeMeHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nexennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOIM
noTeHuuanbHou siMe. KBanToBbIl ocumiuisitop. Hynesas
SHeprus, HyjneBble kKonebanus. [Ipoxoxnenne yacTuibl yepes
NOTEHIMATBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOAOpOa B KBAaHTOBOW MexaHuKe. KBaHTOBbBIE UuCIa.
OpOuTanbHBI MEXaHUYECKHI U MAarHUTHBIM MOMEHTHI
37ekTpoHa B arome. OpOuTanbHOe THPOMAarHUTHOE OTHOILIEHUE.
Omneit lTepna u 'epnaxa. Cnun 3nexTpoHa. [Ipunnun
TOKJIECTBEHHOCTU MUKpoYacTHll. DepMUOHBI U OO30HBI.
Cummerpus BOJHOBOM (DYHKIIMM CUCTEMBI OJTMHAKOBBIX YaCTHII.
[Tpunnun [Taynu. O0bsiCHEHHE TEPUOANIESCKON CHCTEMBI
anemenToB .M. Meneneena.

DHEPreTUYeCKuil CEeKTp aTOMOB U MoJsiekyd. [Tpupona
XAMHYECKOU CBSI3H.

Pa3nen 9.

CraTucruyeckas pusuka.

Craructuueckuit Mmerona. @azoBoe NPOCTPAHCTBO.
Pacnipenenenne 'n66ca. CTaTUCTHYECKOE UCTOTKOBAHHE
sHTponuu. CBoOOaHAs SHEPTUs. CTATUCTHUECKOE ONMCAHHE
KBaHTOBOU CHCTEMBI, Pa3IN4ie MEXy KBAHTOBO-
MEXaHUYECKOM U CTATUCTUYECKON BEPOSITHOCTAMM.
Knaccuueckas cratuctuka Makcsemna-bonsiimana. Kantosbie
cratuctuku @epmu-/lupaxa u boze-OiinmTeiina. CpaBHEeHHE




Pa3IUYHBIX CTATUCTHK.

Pacnpenenenune @epmu-/Iupaka 1uist 3JIEKTPOHHOIO rasa.
DJIEKTPOHBI B KpUCTaU1ax. DHeprusi @epmu, BEIPOKICHHBIN U
HEBBIPOKJICHHBIN AIEKTPOHHBIN T'a3. DJIEKTPOHHA
TEIIOEMKOCTh. TeIT0eMKOCTh KPUCTAIUIMYECKON PEIIETKH.
Knaccuueckas teopust, Teopust Diinmirerina u Jle6as. @OHOHBI.
@DOTOHHBIN I'a3.

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTUYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SAHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemtenue 3agau 2 1
JUHaMHUKa
MaTepUAIIBHON TOUKHU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAaMUKa
abCOIIIOTHO TBEPJOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHUTEJIbHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHUH
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpHUs
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MTOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apsKEHHBIX YaCTHULl B
AIEKTPOCTATUYECKOM
noJie
9 JusnexkTpuku B Pemtenue 3agau 2 4
AIEKTPUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AIIEKTPUYECKOTO TOKA
11 WNHaykuus Pemenue 3anau 3 5
MarHUTHOTO TOJIA.
Cuiibl B MarHUTHBIX
MTOJISIX
12 3aKkoH Pemenue 3anau 2 5




3JIEKTPOMArHUTHOM
nHaykiuu dapanes.
PaGoTa B MarHuTHBIX
TIOJISIX
13 WNnuTtepdepenus, Pemenue 3amau 2 6
T paxims,
NoJIIpU3alus
Cemectp 3
14 | TennoBoe uzny4yeHue, Pemrenue 3agau 2 7
dotorddexr
15 Dddext Komnrona, Pemenue 3amau 3 7
CBOHCTBa (POTOHOB
16 ATtoM Bopopoaa. Pemrenue 3agau 3 8
IToctynatel bopa
17 CooTHotieHue Pewenue 3anau 3 8
HEOIPEIETCHHOCTEN
I'efizenOepra, BOITHbI
ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[lIpenunrepa
IToTeHnmanbHbIE
OGapbepbl
19 KBanToBas Pewenue 3anau 3 9
CTaTHCTHKA
Bcero 51
4.4. JlabopaTopHBbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWII
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemna 4 1
2 HaxknoHHBIN MasgTHUK 4 2
3 CTOJIKHOBEHME IIapOB 3 1
4 MareMaTnueckuii 1 000POTHBIN MasITHUKA 3 2
5 OmnpeneneHne CKOpOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OnpeneneHue JIEKTPOEMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HAIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yneiabHOro 3apsaa 3JI€KTpoHa 3 5
10 | Komnbua Herorona 3 6

Cemectp 3




11 | IIpoBepka 3aKOHOB TEIUIOBOTO U3IY4ECHHUS 4 7
12 | Bueunwuii hpotorddext 3 7
13 | HW3ydenwue cnexTpa aToMa BOJOpoa 4 9
14 | Omnpenenenue NOTEHIUAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenrie 3HEPTUM O, — YACTHUI] T1O 3 9
nmpo0ery B BO3ayxe
Bcero 51

4.5. KypcoBoe nmpoeKTUpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosarenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

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

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 43 19 23 1
nucuuriuael (TO)
[ToaroToBKAa K TEKYIIEMY KOHTPOJIIO
ycneBaemoctu (TKY) 43 20 22 !
[ToaroToBKa K MPOMEXYTOYHOM 43 19 2 )
arrectauuu (ITA)

Bcero: 129 58 67 4

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHON PabOThI 00YUaAOIMIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHOW paboThl OO0yJarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHUI MpHUBeieH B TabmuIe 8.
Ta6mmia 8— [lepeueHp MeYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMIUTIPOB B

[udp/ bubnuorpaduyeckas ccpuika oubnmioTexe

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

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




53
C12

Kypc ¢usuku: yaeGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-¢ u3m.,
ctep. - CIIO.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBL. BonHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

94

53
Cl12

Kypc obmieit dusuku: yaedbnoe
nocob6ue: B 3 1./ U. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJIACCUYECKHUE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc o6meit ¢pusuku: yueOHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJEKTPUYECTBO M MATHETHU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tabm. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit husuku: yaeOnoe
noco6ue: B 3 1. / . B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
Kiaccuueckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢uzuka. duznka TBEPAOro Teja.
®u3uKa aTOMHOTO s1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

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

121




534
n83

BoiHOBBIE mpOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
U3, not. - M.: JlabopaTopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocobue / U. E. Uponos. - M.:
dusmarnut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
N83

OnekTpomarietusMm: OCHOBHBIE
3aKOHBI: yueOHoe mocodue / U. E.
Nponos. - 4-e uzn. - M.:
JlaGopaTtopust bazoBeix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
n83

KBanroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebnoe nocodue / 1. E.
Hponos. - M.; CII6.: duzmariur:
Hesckwii nuanext: Jlabopatopus
bazoBrix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yaeOHoe nmocodue: B 3
tomax / 1. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
Monexynsapuas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yaeOHoe nmocodue: B 3
tomax / W. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0. r.]. - Tom 3: KBanToBas
onTuka. AToMHas Qu3uKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO S/Ipa ¥ SJIEMEHTAPHBIX
yacrui - 2019. - 320 c.

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

Crpenkos, C. I1. Mexanuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit pusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:




WzparensctBo KOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490 Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITUKA, KBAHTOBAs (PH3MKa:
yueOHuk i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mockaa:
N3patensctBO FOpaiit, 2019. -

441 c.
https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/470189 busuku: YuebHoe mocodue s

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

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470190 ¢usukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 2:
TepMoauHaMUKa U MOJIEKYJISIpHAst
¢usuka / Cusyxun J1.B., - 6-¢
u31., crep. - Mocksa:
OU3BMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
Onektpuuectso / CuByxun J1.B., -
6-e u3., crep. - Mockasa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢pusuka
: yaeOHOe Tmocodue 1y1st By30B / A.
b. Ca3oHOB. - 2-¢ u3a., uchp. u

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

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»

Ilepeuenn AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»




URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Wntepuer-xypuan «Hoas Haykay. Paznen
busnka
https://ufn.ru/ru/ DIIeKTpOHHAs BepCHUs KypHaia «Y crexu

buzndeckux Hayk», OU3NUEeCKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HayK

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

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

https://fizikaguap.ru/ OO6pa3oBarenbHbli pecypc Kadeaps
busuku ['VAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIEYeH S TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/t Haumenosanue

He npenycmorpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITIOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenp UCHOIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHHUECKOMN 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, [TetepOypr, ya.
TPYNIOBBIX U MHANBUYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (KOMIUIEKT MPUOOPOB sl PU3HUECKUX




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)

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHHApPCKOT'0 THUIa, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIBbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku 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 IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpUn; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; 1a00opaTopHble pabOTHI MO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanue» r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUN; 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 pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,

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




3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opyJoBaHue

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

7 | YueOnas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKUE [etepOypr, ym.
CpezcTBa 00y4eHusl, CITyXKallue Jjis npeactasienus yaeononn | [acremno, n. 15,
nHpopManuu 60JbIION ayAUTOpUN; Ta00paTOpHOE aynutopust Ne32-03.
obopynoBaHue.

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

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTallN

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMucs NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

5-0aiuIbHAs IKaIa




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— ONMMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOH IJUTEPaTypBhI,

«OTIINYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
«GauTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTCHOY — UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cJ1abo apryMEeHTHPYET HAyYHBIC MTOJIOKECHHUS,
— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIELMAIM3UPOBAHHBIX OHSITHUM.
— oOyyaroluiicss He YCBOWJI 3HAYUTENBHONM 4YacTH MPOrpaMMHOTO
MaTtepuana;
— IOMyCKAaeT  CYIIECTBCHHbIE OMMUOKA W  HETOYHOCTH  TPHU
«HEYJIOBIIETBOPUTEIIEHO ]
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3aYTCHO»

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUIH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHUS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHIA.

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

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

Ko
No /it [Tepeuyens BompocoB (3a1a4) 1s SK3aMeHa A
WHNKATOpa
Cemectp 1
OIIK-
1 Uto n3y4yaeT KUHEMaTukKa?
10.3.1
OIlIK-
2 Uto Takoe MarepualibHas TOYKA?
10.3.8
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM OIIK
3 ar =4 M/c> ¥ HOPMAILHBEIM YCKOPEHHEM a, = 3 m/c’. Haiiure 10.Y 5
BEJIMYMHY MOJTHOTO YCKOPEHUS Tela a. T
OIIK-
4 Urto Takoe aOCOMOTHO TBEPAOE TENO? 10.3.8
[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH: OIK
5 abcomoTHO TBEpHOe Teno (ATT) u marepuanbhas Touka. [IpuBeaure 10.Y 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE T




MarepuasibHON Touku 1 ATT.

6 Haiinure cBs3b MKy TMHEWHON U YIIIOBOU CKOPOCTBIO OIIK-
MaTepUAIbHON TOYKHU. 10.Y.1
[IpoananusupyiiTe Xxapakrep NpAMOJIMHENHOTO IBUKEHUS TEIA 110

5 W3BECTHOMY 3aKOHY nBIKeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh OIIK-
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE 10.V.1
3aKOHOB, HCIIOJIb3YEMBbIX JUIsl pEIICHHUS 3aJIauH.

. . OIIK-

8 Cdopmynupyiite nepssiii 3aKkoH HeroToHAa. 10.3.1

9 Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TeIa OT OIIK-
€ro Macchl? 10.3.8

10 [IpuBenure npumep, WIIIOCTPUPYIOLIUN TEHCTBUE TPETHETO 3aKOHA OIIK-
HproToHa. 10.V.1

1 HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GpopMy OIIK-
TPACKTOPUH IJIAHET. 10.3.8

OIlIK-

12 Kakas ¢puznueckas BenmurHa Ha3bIBACTCSI UMITYJIBCOM Tela? 10.3.8

13 ChopmynupyiiTe, Ipu KaKUX YCIOBUSX BBITTOJHIETCS 3aKOH OIIK-
COXpaHEHMsI UMITYJIbCA. 10.3.8

OIIK-

14 Kakas ¢pusnueckas BenmrM4rHa HA3bIBAETCSI MOMEHTOM CHIIBI? 10.3.8
CpaBHUTE 3aITUCH OCHOBHOT'O 3aKOHA TUHAMUKH JJISl IOCTYNATEIbHOTO OIIK-

15 Y BpAILATEJIbHOTO ABMKEHUA. HailliuTe B3auMOCBSA3H MEXY dTUMU 10.Y 1
3aKOHAMHU.

. OIIK-

16 ChopmynupyiiTe 3aK0H COXpaHEHUSI MOMEHTA UMITYJIbCA. 10.3.1

. OIIK-

17 Kakas ¢pusnueckas BenrmanHa Ha3bIBAETCs paboOTOM? 10.3.8

OIIK-

18 Yrto Takoe MOIIHOCTH? 10.3.8

19 OO0BsicHUTE, TOYEeMY IIEHTPOCTPEMUTEIbHAS CHJIa TIPU BPAILIEHUH T10 OIIK-
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI. 10.V.1
Uccnenyiite paboTy CHIIBI, €CIIA TE€JI0 MacCor m = 1 KT 1o/ IeCTBHEM

20 HEKOTOPOM CHIIBI H3MEHHUIJIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c. OIIK-
O06ocHyliTe MPUMEHEHUE 3aKOHOB, UCTIOJIb3yEeMBIX JIJIsI PEIICHHS 10.Y.5
3a/1a4M.

1 B dem coctout paznuyue Mex1y KOHCEpBaTUBHBIMU U OIIK-
HEKOHCEPBATUBHBIMU CHJIAMU? 10.V.1

OIlIK-

22 Yro Takoe nmoTeHuuManbHas 3Heprua? OT yero oHa 3aBUCHUT? 10.3.8

73 ChopmynupyiiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH. OIIK-
[IpuBeauTe NpUMep BBINOIHEHMSI 3aKOHA COXPAHEHMS SHEPTUU. 10.3.8
Jan ToHKHUH cTepkeHb Maccord m = 120 T u gmunoi / = 50 cM,

24 CHOCOOHBIN BpaIaThCsi OTHOCUTENLHO OCH, MPOXOIAINEH uepes ero OIIK-
cepenuny. Paccunraiite €ro MOMEHT MHEPIIMU OTHOCUTEIBLHO 10.Y.5
YKa3aHHOM OCH.

[Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30

25 T, KaK mpuMeHsiercst reopema lllteitHepa a1 pacuera MOMEHTa OIIK-
WHEPLUU TeJ MPHU NMEPEHOCE OCU BPAIICHUS C CEPEIUHbI CTEPKHS HA 10.V.5
OJIMH U3 €ro KOHIIOB.

26 YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tena? OIIK-




10.3.8

Kaxk BeIuncageTcs KHHETHYECKAs SHEPTHUA BpAlICHUA a0COJIIOTHO

. . OIIK-

27 TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U 10.Y 1
MOCTYIATEJLHOTO IBUXKECHHUS.

78 ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH OIIK-
OWHIITEHHA. 10.3.1
CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

29 Kaccudeckas (popMyia Ui KHHETHIecKo sneprun E = m*v?/2? OIIK-
Ecnu Het, TO KaKk pacCUMTHIBACTCS KHHETUYECKAs SHEPTUs Tesa 10.Y.1
coriacHo CTO?

Omnpenenure, Kak U3MEHUTCSI IEPUO]T KOJIEOaHHH MPYKUHHOTO OIIK-

30 MasTHHKA MIPU YBEITMYEHUHU €r0 MacChl B 2 pasa, a ’KeCTKOCTU 10.Y 7
NPY>KUHBI — B 8 pa3. T

. . OIIK-

31 Kak cBs3ana sHeprust rapMOHHYECKUX KOJIEOaHUN C UX aMIUIUTYI0U? 10.Y 1

32 Uto Ha3bpIBaeTCSt BOJIHOU? OTIK-

10.3.9

33 OO0BsicHUTE pa3aTudre MEXITy IPOIOJIbHBIMU U MTOTIEPEUHBIMU OIIK-

MEXaHUYECKUMH BOJIHAMHU. 10.Y.2

. OIlIK-

34 3anuimuTe ypaBHEHHE OCETyIIel BOJHEI. 10.3.9
OIIK-

35 Uemy paBHaA cpeHssi 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI? 10.3.9
HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyTra cO
CKOPOCTSAMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpEJIE

36 paBHa 340 m/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEIACITUTE OIIK-
OTHOCHUTEIIFHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa. 10.V.5
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyenm = 40
m/c, v,y = 60 M/C.

37 Chopmynupyiite npuaimn [ roirenca. ?OH;< 1_

38 UYro Ha3wiBaeTcs uHTEpPEepeHImeit BoaH? ?OH;< 9_

39 Uro Ha3zbIBaeTcs crostuel BonHoM? [IpuBenuTe npumep crosiueit OIIK-
BOJIHBI. 10.Y.7

Cemectp 2
40 Yo u3ydaeT MeKTPOCTaTHKA? ?OH;< 1_
. OIIK-

41 Jaiite onpeneneHne TOYEYHOTO 3apsaaa. 10.3.10

42 Kak u3meHuTCs cuiia B3aMMOICHCTBHS ABYX JIEKTPOHOB, €CIIH OIIK-
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Balll OTBET. 10.V.1
[Tpoananusupyiite, Kakyro paboTy COBEpIIaeT JIEKTPOCTATUIECKOE OIIK-

43 oJie IPOTOHA B aTOME BOJIOPOA MPHU TOTHOM 000pOTE IIEKTPOHA 10.Y 1
BOKPYT HETO.

44 Kax B3aMHO OpHEHTHPOBAHbBI CUJIOBBIE JIMHUM U DKBUIIOTEHIIMAIILHBIE OIIK-
TTOBEPXHOCTH? 10.3.10

OIlIK-

45 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? 10.3.10

OIIK-
46 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU?

10.3.10




47 OO0BsicHUTE pPa3IuIre MEXKY TOJSIPHBIMHU M HETIOJISPHBIMHU OIIK-
JIUJICKTPUKAMH. 10.Y.1
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] 1OJKEH HaAXOJUTHCS Ha OIK-

48 00KJTaJKax KOHJIEHCATOPA, YTOOBI TP PA3HOCTH MOTCHIIMAIOB MEKIY 10.Y 7
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx. T

o OIIK-

49 JaiiTe onpeneneHne 3JIEKTPUIECKOr0 TOKA. 10.3.10

. OIIK-

50 Chopmynupyiite 3akoH Oma it y4acTka [eru. 10.3.1

51 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OIIK-
B 4 pasa, a tuaMeTp — yBenuduTcs B 2 paza? OOOCHYITE CBOI OTBET. 10.Y.1

57 Paccunraiite MOIIHOCTD, BBIAEISEMYIO Ha CONPOTUBIEHUH 3 KOM npu OIIK-
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. 10.Y.5

. . OIIK-

53 Jaiite onpeneneHre MarHUTHOM MHAYKIUH. 10.3.10

OIlIK-

54 Kakum oOpa3om onpenensiercs HanpaBleHUue CHIbl Amriepa? 10.3.10
Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-

55

10.3.1

56 PaccunraiiTe, yeMy paBHa BEJIMYMHA MATHUTHOTO TOJIS B LIECHTPE OIIK-
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A. 10.V.5
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/A, OIIK-
conepxamiero 10 BUTKOB Ha CAHTUMETP JJIMHBI U (PeppOMArHUTHBIN 10.V.5

>7 CEepACYHUK C MpOHUIaeMOCcThIO | = 100, ecinu Mo HeMy IPOXOJIUT TOK
cuoit 2 A.

PaccuunTaiiTe miI0THOCTE HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI OIIK-

58 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU 10.Y.7
umeno Benuuuny 1 mTi.

Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, OIIK-

59 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayKuuei 0.5 10.V.5
Tn, ucneiTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.

. OIIK-

60 B uem cocTouT siBJI€HHE 3JIEKTPOMArHUTHON UHAYKIIHH? 10.3.10
[Ipoanamuzupyiite Benuuuny 3/1C, BO3HUKAIONIYIO B KOJIbIIE, KOTOPOE

61 BBIHOCAT M3 MOJIS 3a BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM OIIK-
10 cm HaxoxuTCs B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBet 10.Y.7
3anuimTe B MB.

. OIIK-

62 [aiiTe onpeneneHus JuaMarHeTUKaM U apaMarHeTUKaM. 10.3.10

OIlIK-

63 Kakue BemecTBa Ha3bIBaloTCs (heppoMarHeTUKamu? 10.3.10

. . OIlIK-

64 UTo Ha3BIBAIOT KOSPIUTUBHON CUIION? 10.3.10

65 Onpenenure, Kakasi SHEPrUs 3aKJII0YEHA B KATYIIKE HHAYKTUBHOCTBIO OIIK-
100 mI'a ¢ ToxkoMm cmoit 0.2 A. OtBet nmaiite B M/[X. 10.Y.5

. . OIIK-

66 YTto Ha3bIBaeTCS 3JIEKTPOMArHUTHON BOJTHOM? 10.3.9
Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHON BOJIHE BEKTOPHI OITK-

67 HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIsl, MATHUTHOM MHIYKIUU U 103.9

CKOPOCTH BOJIHBI?




OIIK-

68 ChopmynupyiiTe 3aK0H OTpaKEHUS CBETA. 103.1
[Ipoananu3upyire, T1Ie CBET IBIKETCS ObICTpee — B anmase (n = 2.42) OIIK-

69 i B Bozie (n = 1.33). Bo ckosibko pa3 pa3in4aroTcsi CKOPOCTH CBETA B 10.Y 2
JIAHHBIX cpenax’? U

70 Yro Ha3pIBalOT UHTEpdEpeHLnel ceTa? ?OH;< 9_

7 Onumure, B 4eM pa3Inuue MEXy F€OMETPUUECKON U ONTUYECKON OIIK-
Pa3HOCTHIO X0/1a CBETOBBIX JIYUYEH. 10.Y.2

7 Uro Takoe nucnepceus cBeta Kak sapieHue? Ilpusenure npuMepsl OIIK-
HAOJIOACHUS JUCTICPCHH. 10.3.9
[Ipoananuzupyiite, Kakoil HaUOOIBIIHNI MOPSAAOK CIIEKTPA MOXKHO

73 HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciau ona umeet 500 OIIK-
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C AIUHON BOJIHBI 500 10.V.5
HM.

74 Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OIIK-
HAOJI0IAETCS] MUHUMYM MHTCHCHBHOCTH? 10.3.9
[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO

75 IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO OIIK-
aHanu3aTopa. Bo CKOJIbKO pa3 yMEHBIIUTCS MNHTEHCUBHOCTh CBETA B 10.¥.7
YKa3aHHOM ciiydae?

Cemectp 3

76 Yto Takoe abCOMIOTHO YepHOEe TeI0? ?OH;< ;
Bo ckosbko pa3 M3MEHUTCS IOTOK YHEPTMM OT HUTU HaKaJUBaHUS OTIK-

77 JIaMTIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET, 10.Y 2
onupasich Ha 3akoH Credana-bonpiimana. o
Pacnonoskure crienyromiye CeKTpajabHbIe KJIACChl 3B€3]] B MOPSAKE
BO3pacTaHus aOCONIIOTHON TEMIIepaTyphl:

A — Oenble 3Be315I,

78 G — KenThle, OIIK-
M — kpacHbie, 10.Y.2
O —romy0Osie
Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIyUeHUsI aOCONIOTHO YEPHOTO Tea.

OOBsACHUTE TOJYYCHHYIO 3aKOHOMEPHOCTh U3MEHEHHSI 1IBETA.
OIIK-

79 Yro HazpiBaeTCa BHEUTHUM (OTOdPPEeKTOM? 10.3.7

20 OO0BsicHUTE TPUYMHY BOBHUKHOBEHHUS TOPMO3HOTO PEHTTEHOBCKOTO OIIK-
U3ITy4EHUS. 10.3.7

31 OO0mbscHUTE, KaK SHEPrus GOTOHA CBsI3aHa C JJIMHON CBETOBOW BOJHHBI. OIIK-
OO6ocHyliTe Balll OTBET. 10.3.7

32 OnwumuTte, 4To MpencTaBiseT co0oi aToM B paMKax Mojenn ToMcoHa. OIIK-
Kakne ocHOBHEIE HETOCTATKY JAaHHOU MOACIIN? 10.3.7
ATOM BOJOpO/ia HAXOAUTCS B OCHOBHOM COCTOSIHMM. Kakoil JnHbI OITK-

83 BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll 10.Y 2
OTBET, UCIOJIB3Ys MocTynaThl bopa. T

84 B 4eM cocTouT THIoTe3a Ae bpoiina? ?OH;< ;
OO®bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISAIOT OITK-

85 BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpuMepsl, MOATBEPHKAAIOIINE 10.Y 1
BOJIHOBBIE CBOICTBA YaCTHII.

86 Byner i1 nposiBIIATE BOJTHOBBIE CBOMCTBA ()YTOONBHBIN MY ITPH OIIK-




MOMNaJlaHuK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

10.V.5

87 KaxoB ¢u3ndeckuii CMbICII BOTHOBOU QyHKIHH? ?OHBK ;
88 B dyem otninune cTaimoHapHOTO U HECTAIIMOHAPHOTO YPaBHEHUS OIIK-
[pénunrepa? 10.3.7
CpaBHuTe AJvMHY BOJHBI e bpoins nis mapuka maccoit m,, = 0,2t u OIK-
&9 npoToHa Maccoii m, = 1.67*10™’ kr, UMEIOIHUX OTMHAKOBbIE CKOPOCTH 10V 7
v.
Kakum 00pa3oM sHeprus «HyJaeBbIX KoJIeOaHHi» KBAaHTOBOTO OIIK-
90 FapMOHUYECKOTO OCHUJIISATOPA CBA3aHA C COOTHOLICHUEM 10.Y 1
HeonpeneneHHocTei ['elizendepra? o
91 [TocuuTaiite, CKOIBKO 3JIEKTPOHOB MOXKET HAXOJAUTHCS B OCHOBHOM OIIK-
COCTOSIHMH B aTOME. 10.Y.5
[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM OIK-
92 3aroJjIHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBA HMEET 10.Y 5
TaKyI0 NEKTPOHHYIO KOH(PUTYpaIHIO? T
93 Kakyum MOXxeT OBITh CITUH YaCTHI], KOTOPBIE OMUCHIBAIOTCS OIIK-
cratuctukor @epmu — [lupaxa? [IpuBenure npumepsl TAKMX YaCTHULL. 10.3.7
94 OO0BsicHUTE, YeM OTINYACTCS XapaKTep 3alOJTHEHUS COCTOSTHUI OIIK-
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH. 10.3.7
. OIIK-
95 CormocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHYKJICHHOT'O U3JTYy4CHHUSI. 10V 2
. OIIK-
96 Onumure npuHLIKI paboTHI Jiazepa Mo TPEXYPOBHEBOM CXeMe. 10.3.7
Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaust E2 = -5 OIIK-
97
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenute 10.¥.7
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIydeHue.
08 UeMy paBHa MOJISIpHAS TEIJIOEMKOCTH TBEPJIOTO TE€JIa, COTJIACHO OIIK-
KJIACCUYECKOM Teopuu TermoeMkoctu Jrononra u Iltu? 10.3.7
99 OO0BscHHUTE, KaK KBAHTOBAsI TEOPUS TEINIOEMKOCTH TBEPJOTO Tela OIIK-
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA. 10.V.1
100 Kakas gactuna Ha3eiBaercs pononoM? Kakum KBaHTOBBIM OIIK-
pacrpeesieHueM OMUCHIBAIOTCS ()OHOHBI? 10.3.7
Bormpocsr (3amaun) nns 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Ne i/t [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHJUKaTOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

[lepeuenr TeM [ KypCOBOTO TNPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOW pabOThI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOTHI
Y4eOHBIM IIIaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeICTaBICHBI B Tabnuie 18.




Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB 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) [TapabGona

4) OKpy’>KHOCTb

OIIK-
10.V.1

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX qJI/IBI/I‘IeCKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHU, COBITAAAOIIYIO C SIMHUIICH HU3MCPCHUMA CHJIBI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-
10.3.8

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

1) HM3mMeHeHUIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBbI

OIIK-
10.V.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
IBIKEHHUS.

1) M=J*o

2) e=M/]

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

OIIK-
10.3.1

VYkaxute, yeMy paBeH MOMEHT UHEPLUU TOHKOro o0pyya Maccoil m u
paauyca r.

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

OIIK-
10.3.8

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

1) ®akr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CyiecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes

OIIK-
10.3.1

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

OIIK-
10.V.1




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

Bribepure Gpopmyity, onpeaensionyo BeJIMUuny (Ha3oBoii ckopocTu
BOJIHBI.

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

OIIK-
10.3.9

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

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) Pasna nymo

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-
10.3.8

10

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

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuna

OIIK-
10.3.8

11

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

1) PaBHOMEpHBIM KPHUBOJUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-
10.3.8

12

BriOepure npaBmiibHbIH 0TBET. Kak M3MeHAETCS MOYNIb CKOPOCTH TPH
HPSMOJINHEHHOM JIBUKEHUH, €CIIM 3aBUCUMOCTh MPOUJICHHOTO TEIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 19

1) YOsiBacT

2) Ilpoxogut uepe3 MUHUMYM
3) Bospacraer

4) OcTtaéTrcs MOCTOSHHBIM

OIIK-
10.V.1

13

Kak BpIuncCiIsIeTCI MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

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

OIIK-
10.3.8

14

Kaxk cooTHOCATCSI MOMEHTBI HHEPIIMU AUCKA J T
U IUIMHpPA J1I, KOTOphIe UMEIOT PaBHBIE MacChl U pagnychl?

OIIK-
10.Y.7




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

15

Haiinute oTHOMIEHNE TTpon3BeIeHHBIX padoT (A1/A2), ecau aBa AHUCKa C
paBHbIMU Maccamu U paguycamu R1 u R2 (R1 = 2R2) packpyuuBator u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-
10.V.1

16

Kaxoit yuéHnslii co3pai crienuanbHyto Teoputo oTHocuTensbHocTH (CTO)?

1) Tamunei
2) OHHIITEWH
3) Jlopenit
4) bop

OIIK-
10.3.8

17

Bribepure ypaBHEeHUE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOJIEOaHMsL.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+n/6)
3) x =S5ctg(8t2+m/2)

4) x= O,OSarctg(2tO’5)

OIIK-
10.3.9

18

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

1) ®>> w0
2) o>l
3) o= wl
4) o <<nl

OIIK-
10.3.9

19

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

1) MounspHas macca
2) CxkopocTb

3) Macca

4) MoMeHT uHepIuu

OIIK-
10.3.8

20

BriGepuTe, B Kakoi cucTeMe Tl MOJHBI MOMEHT UMITYJIbCa OCTaeTCs
IIOCTOSAHHBIM.

1) 3amknyTOM

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

4) HeszamknyTOl

OIIK-
10.3.8

21

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

1) Bsskoro TpeHus

OIIK-
10.3.8




2) Cwibl TpeHHS KauyeHUs
3) Tsarorenus
4) Cunbl TpeHUS CKOJIBKEHUS

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

22 ) OTIK-
1) 3.94 m/c 10.Y .5
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?
[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJT KoneOaHuit
MaTeMaTHYeCKOro MasiTHUKA, €CIIH JUIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?
23 OIIK-
1) VYBenuuurcs B 3 paza 10.V.7
2) VYBenuuurcs B 4 pasza
3) VYwmenbmurcs B 2 pasza
4) YwmenpmuTcs B 4 paza
Cemectp 2
HazoBuTe BemiecTBa, KOTOPBIC TPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MIPOBOJIAT SJEKTPUUECKUIN TOK.
24 1) IIpoBonHuKH OIIK-
2) IlomynpoBoaHUKH 10.3.10
3) Ilmaruna
4) JIudmeKTpuku
Kax nanpaBneHbl CUJIOBbIE JIMHUHM HANPSHKEHHOCTH
3IEKTPOCTATUUECKOTO MOJIs, CO3AAHHOTO TOYEYHBIM OTPHUIIATEIbHBIM
3apsaom?
25 OIIK-
1) 3akpyuyuBaroTCs BOKpPYT 3apsaa 10.3.10
2) Kzapsany
3) 3akpyuyuBarOTCsl BOKPYT 3apsijia [0 4YaCOBOM CTpPEIIKE
4) 3akpyudMBarOTCs BOKPYT 3apsija MPOTUB YACOBOU CTPEIKHU
MokeT 11 yacTuiia UMETh 3apsil, BeIMUrnHa KOToporo B 1.5 paza
00JIbIIIE DIIEMEHTAPHOTO 3apsiaa?
26 1) Moxer OIIK-
2) Her, HE MOXET 10.3.10
3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MokeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN
Uemy paBeH MOTEHLKAT 3JIEKTPUUECKOTO MOJIs 7
1) IloTeHuumanbHOU 3HEPrus EAMHUYHOTO MOJIOKUTEIBHOTO 3apsia NN
OTHOILIEHUIO MOTEHIUALHOM SHEPTUU K 3apsly OIlK-
27 2) Pabote cwt mosst mo NepPEMENICHUIO STUMHUYHOI'O MOJIOKUTCIIEHOI'O 10.3.10

3apsijia U3 JaHHOW TOYKH T0JIs1 B 0ECKOHEUYHOCTh
3) Cune, geiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS
4) Kunerudeckoil sHEpruH NPOOHOTO TOUEYHOTO SMHUYHOTO 3aps/ia B




JTAaHHOM TOYKE IOJIA

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

)8 1) R=U/ OIIK-
2) R=Q/I2At 10.3.1
3) j=c'E
4) R=P/I
Haitnure npaBriibHOE Ha3BaHUE NJ11 BEKTOPHOM CHIIOBOM
XapaKTePUCTUKU IJIEKTPOCTATHUECKOTO TOJIS.

29 | 1) Ilorenuuan OIIK-
2) HanpsxeHHOCTb 10.3.10
3) Hunyxuus
4) 3apsn
Onenure, Kak 3aBUCUT JIEKTPUUECKAsl IPOBOJUMOCTD TPOBOJHHUKA OT
MPIIOKEHHOM K HEMY pa3HOCTH TOTEHITUAIOB.

30 | 1) IIpsmo mpomopiimoHaIbHO OIIK-
2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB 10.y.1
3) IlpomopimoHaIbHO KBaApPaTy
4) He 3aBucur
VYkaxxuTte QU3NYECKyI0 BEIUUUHY, KOTOPast UMEET Ty ke eAUHUILY
WU3MEpEHUs, UTO U HATIPSDKEHUE.

31 | 1) HampsokeHHOCTB OLIK-

10.3.10

2) IIpoBoammocTh
3) DAC
4) ComnpoTHBICHUE
Kak Ha3piBaeTCs BeTMUMHA HATIPSDKEHHOCTH TOJISA, €CITN
HaMarHU4eHHOCTh (heppoMarHeTuka 00paiaercs B HyJIb U
HANPSKEHHOCTH IOJIS HAITPaBJIeHA TPOTUBOTIOIOKHO TOJTIO,
BbI3BaBILIEMY HaMarHM4uBaHue?

32 OIIK-
1) T'mcrepesucom 10.3.10
2) KospuutusHo# cunoi
3) Ilonspusanueit
4) MarHuToABMXKYILIEN CUIION
Omnenure, Mo KaKo# TpaeKTOpUU OyAET ABUTATHCS B MATHUTHOM TI0JIE
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
WHIYKIIAH.

33 OIlIK-
1) OxpyxHocTh 10.Y.7
2) Ilpsamas
3) Osanonn
4) Dnmurnc
B kakux enquHUIIAX U3MEPSETCS HAMPSHKEHHOCTh SJIEKTPUYECKOTO TOJIs?

34 | 1) A OIIK-
2) B/m 10.3.10

3) Kn




4) Tn

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

35 Marepuan DnEeKTPONPOBOAHOCTS (O, OIIK-
1/(Om-cm) 10.3.10
A) Metann 1)>10"-10"
b) [MonympoBogHUK 2)10"° -10°
B) JIMDIIeKTPUK 3) 10* - 10°
Onenure, Kak COOTHOCSITCS YIJIBI MTAJICHUS O U OTPAXKEHUS ( CBETA.
) a>>¢ OIIK-
36 19y o> 10.3.1
() .
3) a=0
4) a<o
[Tpoananu3upyiite, uemy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1 = 17
37 OIIK-
1) 1/32 10.Y.2
2) 1/4
3) 4
4) 1/16
YKaxuTe siBJIeHUE, KOTOPOE UMEHYeTCS HHTep(depeHIIne BOITH?
1) Orubanue BOJTHAMH MPENSATCTBHMA
2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX OIlK-
38 HMCTOYHHKOB 10.3.9
3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacnpocTpaHeHHs IpU NEPexo/ie U3 OTHOU Cpesibl B IPYTyIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI
[Tpoananu3upyiite, KakuM JTOJKEH OBITh YTOJI IaIEHUs] CBETOBOT'O JIyya,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUI C MajaromumM yroi 40°.
39 1) 25° OIIK-
2) 55° 10.V.2
3) 20°
4) 45°
Jl51s 00BbsiCHEHUSI KaKOTO SIBJICHUSI MOXET ObITh UCIOJIb30BaH MPHUHIIUI
['tolirenca-Openens?
40 | 1) KorepeHtHoCcTh OIIK-
2) Nudpaxims 10.3.9
3) Ilonspusauus
4) KoprnyckyaspHO-BOJIHOBOH yalnu3M
[Ipoananu3upyiite, 4emy paBeH NMEPUOJ] PEIIETKH, KOT1a
mudpakuuoHHas pemerka coaepxut 200 mTpUxXoB Ha MUJUTUMETP.
OIIK-
4 10.Y.7

1) 100 mxm
2) 500 mxm




3) 200 mxm
4) 5 MxMm

[Tpoananm3upyliTe MHTEHCUBHOCTH CBETA NIPH HHTEP(EpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

42 OIIK-
1) 4%1 10.Y.2
2) 3*1
3) 1
4) 0
UTo U3 NepEeYUCIEHHOTO SIBJISIETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHIMA
MarHuTHOTO 1oJisA?
1) CuoBble TUHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE
2) MarHuTHble CUJIOBbIE IMHUM HAYMHAIOTCS HA MAarHUTHBIX U OIIK-
43 3aKaHYMBAIOTCA Ha DJICKTPUYCCKUX 3apsaax 10.3.10
3) MarauTHsle CUJIOBbIE TMHUU HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiaax
4) MarHuTHbI€ CHJIOBbIE JIMHUY HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
NEKTPUUYECKUX 3apsiax
PaccuunraiiTe nmokasaTenb NpeJOMIICHHsS BEIIECTBA, €CJIM CKOPOCTh CBETA
IIpY NIEPEXOE JTyya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.
44 OIIK-
1) 1.2 10.Y.5
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mexxy ONTHYECKMMU OCSIMU IOJIIpU3aTopa u
aHanu3aropa. [Ipu mpoxokIeHNH CKPEIEHHbIX MOIIPU3aTopa U
aHaJIM3aTOpa UHTEHCUBHOCTH CBETa YMEHbIIIMIIACH B 4 pa3a.
45 OIIK-
1) 60° 10.V.5
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JIJTMHHOTO COJICHOMJA, €CJIM TOK B HEM YBEJIMYMTH B 4 pasa, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
46 |4 OIIK-
) VYBemuuutcs B 2 paza 10.V.7
2) VYBenuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
YKaKuTe, KaKoe TeJO SBISETCS a0COMOTHO YEPHBIM TEJIOM.
47 1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHUE ?OH;%

2) Ortpaxaer Bce majaroliee Ha HETO U3ITyYCHHE
3) Hzmydaer B peHTI€HOBCKOM JHAIa30HE




4) Wznywaer B BUIMMOM JIMAIa30HE

48

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

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

4) Yepnoro

OIIK-
10.3.7

49

Bri6epute, kakast popMyna HanbosIee TOUHO ONKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPTeTUYECKO CBETUMOCTH a0COIIOTHO YEpHOTO Tena?

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

4) ®opmyna Panes-Jxunca

OIIK-
10.3.1

50

Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TermoBoe u3yueHUE

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-
10.3.7

51

YKaKuTe 3aKOH, KOTOPBIH OMpeIessieT MOJI0KEHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCoNIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBeriii 3akoH BrHa

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-
10.3.1

52

VYkaxxute Gopmyiy, onpeAesionyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-
10.3.7

53

[Tpoananu3upyiite, Kak H3MEHSACTCS CHJIa TOKA HACBHIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercs

2) CHauana yMEHbILIAETCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIACTCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-
10.Y.7

54

[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOM YHEPTHUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YaCTOTHI MMAJJAI0IETO CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuuntcs B 2 pasza

OIIK-
10.V.1

55

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH

OIIK-




KaToza U3 KaJMHUs OT YaCTOTHI MaJaroliero ceera?

1) IlpsMo nponopIuoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSHKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBucut oT 4acTOTHI

10.3.7

56

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

1) ®orosddext Bo3MoKeH, eclii KaToJ HarpeTh 10 TemMreparypsl 347
K

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH TOTOTHUTEIHHO MPHIOKHUTH K
TUTACTHHKE YCKOPSIOMIYIO Pa3HOCTh MOTEHINAIOB BETMUNHON HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH C BEepOSITHOCTHIO p ~ 0.5

OIIK-
10.V.5

57

OreHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-
10.V.2

58

[IpoananusupyiiTe, B Kakux 00JACTIX CIIEKTpa 3JIEKTPOMArHUTHBIX BOJH

BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Buaumelii 1nanazoH

2) Pagnonuanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKUH JUaNa30H U TaMMa-N3J1yuyeHue

OIIK-
10.V.7

59

Kakum 00pa3om umIynsc OTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmmynbc mpsiMo IPOTIOPIIMOHAJICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopiroHaIeH KBaApaTy JUIMHbBI BOJHBI

3) HWmmynbc 0OpaTHO MPOTOPITMOHATICH IJTUHE BOJTHBI

4) Hmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-
10.3.7

60

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

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

OIIK-
10.3.7

61

[Ipoananu3upyiite, KakO€ U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOW TEOPHH CBETA!

OIIK-
10.V.1




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

2) CBeT MOXKET U3JIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HOPLUSAMH — KBAHTaMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
crcTeMa, COOTBETCTBYET ONPENIEICHHBIN YPOBEHb SHEPTUU

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

62

VYKaxuTe, B UeEM 3aKII04YaeTCs CMbICI IEPBOro nocrynara bopa:

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

2) Pa3nocTh 3HEpruil ABYyX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUHU
M3JTy4aeMOT0 WJIU MOIJIONIAeMOr0 KBaHTa CBETa

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

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHUILATENILHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-
10.3.7

63

Bri6epuTe, kakoe U3 MPUBEICHHBIX HUKE BBICKA3bIBAaHHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYYCHHUIO U TIOTIIONICHUIO
SHEPTUU: «ATOMBI MOTYT...»

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

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTHH

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

4) N3ny4aTs 1100yI0 MOPIUIO YPHEPTUH, a TIOTJIONIATh JIMIITh HEKOTOPBIH

OIIK-
10.3.1

64

Ykaxure, K KAKOMY IHANa30HY U3TyYEHUSI OTHOCATCS TIEPEXOJIBI U3
cepuu banbmepa B atTome BOAOpOAA.

1) TemnoBoe u3Ny4eHHE

2) PeHTreHoBcko€ M3ITyYCHHUE
3) TI'amma u3nyueHue

4) Buaumblii cBeT

OIIK-
10.3.7

65

[Mpoananu3upyiiTe, KaKk M3MEHUIACH SHEPTHUS ATOMa BOJAOPOA MPU
M3Iy9eHIH UM (QOTOHA C JUIMHOM BOJHEL A = 4.86%107 M.

1) VYBenuumnacs Ha 4.86 5B
2) VYwmenbmunack Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

OIIK-
10.V.5

66

VYkaxure, B U€M 3aKJIH0YAETCA runores3a ae bpouns:

1) JIroOple MUKPOYACTHIIBI HAPSILY C KOPIYCKYJISIPHBIMHU 00J1a/1a10T
BOJIHOBBIMH CBOMCTBaMHU

2) AToM He MOXeET coJiepKaTh 0oJiee ABYX IEKTPOHOB, HAXOISIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, ONPENEIIEMbIX HA00POM
YEThIPEX KBAHTOBBIX YHMCET

3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33/1aTh
KOOPJMHATBl M1 UMITYJIbC MUKPOYACTHUIbI

OIIK-
10.3.7




4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTACJIIbHBIMHU KBaHTAMU

67

Bribepute yrBepkaeHue, Hauboiee MpaBUIbHO COOTBETCTBYIOIIEE
rurorese ae bpoins:

1) MukpodacTHIIBI MOTYT IIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY Kaxmao0il 4acTUIIBI CYIIECTBYET aHTHYACTHIIA

4) Slnpo aToMa COCTOUT U3 KBapKOB

OIIK-
10.3.7

68

Paccuuraiite 1uiMHy BOJIHBI 1e bpoiliis U1 SJIEKTPOHA, ABUKYILEr0Cs CO
CKOPOCTBIO 3.6 KM/c. Macca aiiekTpoHa m, = 9,1%¥10™" kr, 3apsin
snekTpoHa g = —1,6¥107"" Ko,

1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkM

OIIK-
10.V.5

69

YKaKUTEe KOJTMISCTBO 3HAYCHHH, KOTOPhIE MOKET IPHHUMATh
MAarHmMuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU Op6HTaHLHOF0
KBaHTOBOrO uucia [?

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

OIIK-
10.3.7

70

YKa}KI/ITe, YTO ONpCACIACT INIaBHOC KBAHTOBOC YHCJIO N.

1) DHepreTuyeckre ypoBHH JICKTPOHA B aTOME

2) BennunHy MOMEHTa UMIIyJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-
10.3.7

71

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

1) OpOuTanbHBI MEXaHUYECKUIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEPruIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME

3) Bennunny MOMEHTa UMITYJIbCA IEKTPOHA B 33JJaHHOM HaIpaBICHUU
4) DHepreTuyecKre YpOBHH AJICKTPOHA B aTOME

OIIK-
10.3.7

72

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

1)D#inmeitna u ge Xaaca
2) llltapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-
10.3.7

73

Kax Ha3BIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHHOFO paccesaHus C
qaCcToTaMH, MCHBIIIMMHU YaCTOTHI ITadarouicro cBera?

1) OpankeBbIMH CIIyTHUKaMU
2) AHTHCTOKCOBBIMH CITyTHUKaMH
3) CTOKCOBBIMU CIIyTHUKAMH

OIIK-
10.3.7




4) AHTaroHUCTUYECKUMH CITyTHUKAMU

74

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBas ¢pyHKIMS NpONOPIHUOHATIbHA SHEPTUN YACTHUIIbI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMH HA KOMILJIEKCHO-COTIPSDKEHHOE

BBIP2)KEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBI.

3) BonnoBas ¢pyHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
Bpoiins

4) BomHoBas (hyHKIHS IPEACTABIAECT COO0M KHHEMAaTUIECKUI 3aKOH
JBKEHUS MUKPOUYACTHUIIEI X = X(t) B HESIBHOU (hopMme.

OIIK-
10.3.7

75

Bribepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIPEIEICHHOCTEH
Ieiizenbepra:

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

OIIK-
10.3.1

76

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

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIHI.

2) DIeKTpUYeCKH HEHUTpabHbBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MOTYLIETbIM CITMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-
10.3.7

77

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — MOJTHOCTBIO CBOOO/HA, a IIUPUHA
3aMnpeleHHON 30HbI BEJIMKA IO CPABHEHUIO C YHEPTUEH TEIIIOBOTO
NBYKECHUA?

1) IIpoBomHuk

2) JusnexTpux

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-
10.3.7

78

Kakyro pazmepHocTs umeeT nocrosHHas [1nanka B cucreme CU?

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

OIIK-
10.3.7

79

Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) BozOyxneHHOE COCTOSIHUE
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

OIIK-
10.3.7

80

B yewm 3akmogaercs TyHHeNIbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKCHUSI MUKPOYACTHUIIBI B
MEePUOIUUYECKOM MOTEHLIANe

OIIK-
10.3.7




2) B xopnycKyJIsIpHOM ITOBEJEHUH 3JIEKTPOMArHUTHOIO U3JIy4E€HUS NIPU
IIPOXO0XKICHUU €T0 Yepe3 y3KOE OTBEPCTHE

3) B HaxoxJIeHuu 4acTUIlbl Cpa3y B HECKOJIBKUX TOYKAaX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoxIeHUH MUKpPOUYACTUIIBI Yepe3 MOTeHINAIbHbIN Oapbep,
KOTJ1a SHEPTHsl YaCTUIBI MEHBIIIE BHICOTHI ATOTO Oapbepa

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

OIIK-

1) Dnektpo
81 ) ONEKTPOHEI 10.3.7

2) IIpotoHnbl
3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSIOK U IHPOLERYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

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

11.1. Meronuueckue yKa3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepua’a.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe W SCHOE H3NIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
¢yHaaMeHTaNbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JTOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JeKIusl BBINOJHIET METOIO0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHOM oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEJIbHOE MpPEJICTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOCHUHU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWUH, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOJIyY€HHE OIBITa TBOPUECKOIH pabOTHI COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE TPOPECCUOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K  TpPEAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOT'O MBIILIJIEHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHON pabOTHI;

— TOJy4YyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIINe TOJbl;

— HayyuTbhCS METOJMYECKH oOpadarbiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICTH H
IIOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKaXx);




— nonyquHe TOYHOI'O ITIOHUMAaHHA BCEX HGO6XO,Z[I/IMI>IX TepMI/IHOB nu HOH)ITI/Iﬁ.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIIAlIoOB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepualia MPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIIINHE.

11.2. Meronnueckne ykazaHus Ui OOYYaIOUIMXCS MO TMPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3alu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMUCS T10JT PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIErOCs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH 10 U3y4aeMOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMHM METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMU;

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

TpebGoBanust kK MPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUECKMMHU BOTPOCAMHM, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BH[E
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Meroanueckne yKa3zaHHS 110 IPOBEICHHUIO TPAKTUYECKUX 3aHATUH TPHUBEICHBI 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. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. HIudpun. CIIOI'YAIL2019. 78 c.

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. MeTtonuueckne ykazaHusi Uisi OOYYArOIIMXCS TIO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabor.

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OO0yYaIOMUNCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUHM C KBaJU(PUKALIMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJbHBIX MEPONPUSITHH.



Brimonnenue 1abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUIUHBL;

— 3aKpeIUvIeHue, pa3BUTHE U JAETaln3alusl TEOPEeTHUECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminae Dusuka JOMKEH BBINIOTHUTH OMpeelieHHOe 4YHciio j1abopaTopHbiX pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEPEHHM, U OJHO Ha 3amuTy oTuera. OTUET MUIIETCS HE BO BpPEMs 3aHATUM, a JoMa WIH B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUNA CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHWE PAOOTHI M TEOPETHUECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAaHHOW JHTEpaType U
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBIITyCKaeMbIe KadeIpoii.

BomonusaTe paboTy CTYIEHTY pa3peliaeTcs, JUllb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT MTOHIUMACT:

— Kakue sBJICHUS OH OyJeT HaOJII0AaTh U HCCIICIOBATh;

— Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;

— KakuMH MpuOOpaMu U Kak BeIyTCsl U3MEPEHUS;

— Kak cJeayeT MPOBOJUTH SKCIIEPUMEHT.

[ToydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJASHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amuuivs, WHUIIHAIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMUIdsg W WHUIMAIBI MPEnojaBareis; Tabauia TeXHUYSCKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH M Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyIEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIIIb YE€PTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJIYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb
JOMYCTUTh OMIMOKY NMpHu nepenuchiBaHuu. CTapaTeabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYEeTA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJCHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.




[To pesynbpTatam, 3a)MKCUPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3alIMIIaeT €ro Ha CIeayroleM 3aHaTuu. [lpu 3amuTe ordera MOTyT OBITH 3a/aHBI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJTYYCHHBIM pe3ynbTaraM. 3a
NPUHSATBHIA OTYET MPEToIaBaTellb BHICTABISIET CTYICHTY OIEHKY M ITOCIIE 3TOTO COOOIIaeT HOMED
Y Ha3BaHUE CIIEAYIoMIeH JTabopaTOpHOU pabOTHLI.

Crpykrypa u dopma oTdera o 1adopaTopHoil pabore
OT4eT TODKEH COJIEPIKATh CIICIYIOIINE Pa3ICiibl:
1. Lenb paOGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
Hepenucars.
2. Ornucanue 1a00paTOpHON YCTaHOBKH.

OmnucaHue yCTaHOBKH JJOJDKHO OBITh KpaTkuM. ClielyeT orpaHu4uThCs (PYHKIIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH YCTaHOBKH. He Hy)XHO NPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCIICPHUMEHT M MEPEUUCITUTh U3MEPUTEIIbHBIC TPUOOPHI B TaOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IPOTOKOJIa H3MEPEHUIA.

3. Paboune popmyIbl.

PabGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIbI TOKHBI OBITH TIPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOJUTh HE HYXKHO.
@opMynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3ZAeiIe TOXKE HE MPUBOIATCH.

4. Pe3ynbTaThl U3MEPEHUHN U BEIYUCIICHUH.

B 3TOM pa3nene OT4yeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJICTABJIATh B BHIC HATVIAIHBIX Taomui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B OTOM pasllene.

5. Tlpumepsl BEIYHCICHHM.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TI0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JIOCTATOYHO
OJIHOTO TIpUMepa MO KaXIou dopMyine. DTOT paszen HYXKeH JJIsS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HalTH OMIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrwruncieHne NOrpenrHoCTeN.

B »TOM pazmene ordera MOMKHBI OBITH MPEICTaBICHBI (POPMYIBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckass o0paboTka pe3ynbTaToB M3MepeHHil. JIOKHBI ObITh BBHIBEICHBI
GopMyIbl, TIO KOTOPHIM BBIYHCISUIUCH CHUCTEMATHUYECKHE W CIIYYailHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXK10M U3 HUX.

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

7. T'paduku u pUCYHKH.

HeGonpine rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCA Ha OTAENBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o00s3aTenbHO
BBITIOJHAIOTCS. HA MIUTUMETPOBOM Oymare. Ha kaxmoll ocn HOIDKHO OBITH 0003HAYEHO, KakKas



BCJIIMYHMHA U B KaKHX C€JUWHUIAX BIOJb HEC OTKIaAbIBACTCAH. Ha camux ocsax JOJIZKHBI GBITL
HAHECEHBI TOJBKO Y3IJIbI KOOPJAMHATHOW CeTKH. V3MepeHHBIEe Ha OIbITe 3HAYCHUS TOIHCHIBAT
Ha ocax He cieayeT. Ha rpaduk o0s3aTeNlbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUKH, U
NPOBOJUTCS COSAMHSOMAs uX JUHUSA. OKOJIO OMHOW WJIM HECKOJBKHX TOUYEK OTKJIAIbIBAIOTCS
CUCTEeMAaTUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONIMX H3MEpeHUi (moapoOHee 00 3TOM moiiner
peyb HUXKE).

8. OxoHUaTeNIbHBIE PE3YIbTAThI, UX 00CYKICHUE, BHIBOJIBL.

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

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

Ecnu u3BecTHO TaOMYHOE 3HAYEHME W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTaThl HY)KHO 00S3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMHM 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 (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAaHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMynaM, KOTopble Bbl MOACMOTpenn y KOro-To, a He BBIBEJIH CaMHu.
Jlyumie cnpocuts npenogaBatens. OH MOACKaXET WJIM NPOBEPUT, MpaBUWIbHO JU y Bac
HOJYYHIIOCh.

TutynbHbIN THCT pabOTHl MOXKET OBITh HANMCAH OT PYKU WJIM HarleyaTaH Ha MpPUHTEpeE.
DneKTpOHHas BepCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Metoauueckie yKazaHHWs MO BBIMOJHEHHIO JA0OPATOPHBIX pabOT MpPHUBEACHBI B
CIEAYIOMNX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

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

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

[Torapes, B.K. ITpwmmnko, FO.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.
2. DmnextpuyectBo 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. KpekryHosa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tpormun. CII6I'YAIIL, 2013. 68 c.




4. BonHoBag ontuka. YueOHo-meTognueckoe mocooue // E.H. Kotnukos, FO.A. HoBukosa,
I'.B. Tepemenko. CITOI'VAIIL, 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopusiii npaktuky™m // B.M. Annpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibioB, E.H. Kotnukos, WN.I1. Kpekrynosa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. ITonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIT6I'YAIL, 2021.90 c.

11.4. Meronnueckue yka3aHus Il 00yJaromuXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYAIOUIHIICS BBIOIHAET pabOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOIHEHHUS CaMOCTOSTEIBLHOM paboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMK NMPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpuOJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBIMOJIHEHHUIO KOHTPOJBHBIX PalOoT (i1 00ydaromuxcs
1o 3a049HOU (popme oOydeHMS).

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

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IENIbI0 OLIEHUBAHMUSA XOIa OCBOCHHS
JUCHUIUIMHBL. TeKymuii KOHTPOJIb OCYLIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY Ipaduky.
CpoKH KOHTPOJIBHBIX MEpOIPHUATUN W CPOKM MOJBEACHUS UTOTOB OTOOpa)KaloTCs B pabOuMX
yueOHbIX MIaHax Ha ceMmectp. OOydvamomuiics AOMKEH BBIMOJIHUTH BCE KOHTPOJIBHBIC
MEPONPUSTHSL, IPEAYCMOTPEHHBIE HA TaHHBIN CEMECTP, MTOCIIE YETO MPENOIaBaTENb IPOCTABIAET
OasIbHBIE OLIEHKH, Ha0paHHBIE CTYIEHTaMU 110 pPe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONpHsITHE CUUTAETCS
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJICHT MNOJY4YHMJI OLEHKY B 0Oajulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTeseM 10 JaAHHOMY MEPOIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocs Ha 3aHATUAX, HEYIOBIECTBOPUTEIHHOTO
BBITIOJIHEHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS HA
WHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM ISt
IPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg depeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIMITIHHE.

B teuenme cemectpa s nomycka K auddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadoOT, BHITOJHUTD
TECTUPOBAHUE B CHCTEME AMCTAaHIMOHHOTO oOydeHuss ['YAII Ims.guap.ru HEe HWIKE OICHKH



«YIOBJIETBOPUTENHHOY». B Ccilyyae HEBBINIOJHEHUS BBIIICU3IOKEHHOTO CTYJIEHT, MPU YCIIECIIHOM
MPOXOXKACHUN TMPOMEKYTOUHOM aTTeCTallid, HE MOKET MOJIYYUTh aTTECTAIMOHHYIO OLIEHKY
BBIIIE «YIOBJIETBOPUTEIBHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOKIACHUIO MPOMEXYTOUHOH
aTTeCTallMH.

[IpomexxyTounass  arrectanusi  OOydaromIMXCsl — NpEIyCMaTpuUBaeT  OLECHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
IepuoJl SK3aMECHAIMOHHOW CECCHM M 3aBepIlaeTcsl aTTECTAllMOHHOW OIICHKOW «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIBHOY.

DK3aMEH MOXET MPOXOJIUTh B BUJAE YCTHOTO Ompoca Wid TecTupoBaHusi. OcCHOBaHHEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE MPOX0XKICHUE 00y4atoIIMCs
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIETEHIMI 00ydaromerocs:

OneHka «OTJIMYHO»: YPOBEHb OCBOEHHS KOMIIETECHIIMH «BBICOKMIT». KommeTreHuuu
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAaHAAPTHBIX TBOPYECKHUX 3adaHuil. JlemMoHCcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «xX0pouo»: ypoBeHb OCBOCHUSI KOMIETEHIMH «IPOJBUHYTHIN». KoMneTeHunn
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS K PEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUUECKOTO HABBIKA.

OneHka «yI0BJICTBOPUTEIBHO». YPOBEHb OCBOCHMS KOMIICTEHLIUU <IIOPOTOBBII.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAaHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUH ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTHYECKOTO HABBIKA.

Onenka «HEeYAOBJICTBOPHTEIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHbliiy. Komnerenuuu He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP TMOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepedeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHHu30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM HEM Hadala CecCHU ObUIM CIAaHbl M 3allUIIEHBl Bce Ja0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu moaroToBke K cecCHM CleAyeT BeChb 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsI IOJTOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJIHEHHs paOOTBHI.
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