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

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

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

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

H.A. OBunHHUKOBA

(MHULHATB, haMIIHs)
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(moruck)
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(HaumeHOBaHUE UCIIMILTUHEI)
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AL Harp a 25.03.01
CHEHUAILHOCTH
HanmMeHnoBaHue HanpaBiIeHHs TexHUYeCcKas HKCIUTyaTaIys JeTaTebHBIX almapaToB U
IMOATOTOBKH/ CIEHATILHOCTH BUATaTENEH
HaumenoBanue DKCIUTyaTalMs ¥ UCTIBITAHUS ABUAITMOHHOM Y KOCMUYECKOM
HATPaBIEHHOCTU TEXHUKHU
®dopma 00yueHus 3a04Has

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

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

b.B. JloGanoB

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

[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

(MHUTATBI, HaMEITHS)

A.B. KoneLib110B

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

OtserctBenHslit 3a OI1 BO 25.03.01(01)
' 21.06.2023

(uHUIMANEI, hamMuIns)

H.H. YckoBa

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

3amecTuTenb qupekropa uHcTuTyTa Nel mo Mmeronndeckoit pabote

21.06.2023

(MHUATATBI, HaMEITHS)

B.E. Taparyn

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) \/// /J 7 (moxmuce, fata)
L

(MHUATHATBI, HaMEITHS)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HalpaBJIEHHIO TMOATOTOBKM / crenuanbHoctd 25.03.01
«TexHuueckasi HKCIUTyaTallMsl JI€TaTEIbHBIX anmapatoB W JBUTaTellel» HamnpaBiICHHOCTH
«JKcmlyaTaluss M MCHBITAHWS ABUALIMOHHOM W KOCMHMYECKOW TeXHUKW». JlucuurmivHa
peanmuzyetcst kadeapoit «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

YK-1 «CnocoGeH oCymliecTBIsATh MOUCK, KPUTHUECKUN aHadu3 W CUHTE3 WHpopMaiuu,
MPUMEHSATb CUCTEMHBIN MOAXO0/ JIJISl PEIICHUsI IOCTABIICHHBIX 3a7a49»;

YK-6 «CnocobeH ympaBiasiTh CBOMM BpPEMEHEM, BBICTpAWBaTh M PEATU30BBIBATH
TPACKTOPHUIO CAMOPA3BUTHS HA OCHOBE MPUHITUIIOB 00pa30BaHMUs B TEUCHUE BCEH KU3HNY;

OIIK-1 «Croco6eH ucnoyib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHUKH, €AMHUIIBI U3MEPEHUS,
dbyHIaMEHTAIbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DM3UKHU, TEOPETUYCCKOW MEXaHUKH,
TUIPABINKHY, UMEIOIINE OTHOIIEHHE K TEXHUUECKOMY O0CTYKUBAHUIO BO3YIIHBIX CYJOBY.

CopepxaHre IUCIUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanue AMCHUILIMHBI TMPEAYCMATPUBACT CcleAylomue (OpPMbI OpraHU3aAIUH
yueOHOro mpoiiecca: JIEKIUH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabota o0yuarorerocs.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mrasi TpyIOEMKOCTh OCBOSHHUS JMCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00yUYEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpPEeACTaBICHHE BO3MOXKHOCTH CTYJEHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe MHIMKATOpA
KOMTIETEHITHH HAHMCHOBAHHIE JOCTUKEHHSI KOMITETEHITUT
KOMTIETEHITHH

YK-1 Cnocoben

OCYIIECTBIISATh

MOUCK, KPUTUYECKU I

AHaJIU3 U CUHTE3 VYK-1.Y.1 ymeTh NpuUMEHATh METOUKU
YHuBepcaibHbIC nHdopmanuu, MoKcKa, coopa u 00paboTKu MHPOPMAITIH
KOMIIETECHIINU MIPUMEHSTH VK-1.B.2 BnageTh HaBbIKAMU CUCTEMHOI'O

CUCTEMHBIN MOJXO0J] | MOAXO0/Ma Ul PEeIIeHUs OCTABIECHHBIX 3a7a4

JUTSI pETICHUS

MOCTaBJIEHHBIX

3a/1a4

YK-6 Cnocoben

YIPaBISITH CBOUM

BpPEMEHEM,

BBICTPAUBaTh U VK-6.3.2 3HaTh 00pa3oBaTeNbHbIC
YHuBepcaibHbIe peannu3oBbIBaTh HuTepHeT-pecypchbl, BO3MOKHOCTH U
KOMTIETEHITHH TPACKTOPHIO orpaHHYeHUs1 00pa30BaTENHLHOTO Mpoliecca

caMOpa3BUTHS Ha IIPU UCTIOJI30BAHUU U(POBBIX TEXHOJIOTUI

OCHOBE TIPHUHIIUIIOB

oOpa3zoBaHus B

TEUCHHE BCEU KU3HU

OIIK-1 Cnocoben

UCIIOJIb30BATh

OCHOBHBIE 3aKOHbI

MaTE€MaTUKH, OIIK-1.3.2 3HaTh 3aKOHBI (PU3UKH U XUMUHU

€IMHULIBI JUISL OLICHKY 3HAYeHUH MapamMeTpoB

U3MEpEeHUs, (UBHYECKUX CHCTEM
O6menpodeccuonanbubie | GyHIaAMEHTATBHBIC OIIK-1.B.2 BiageTs MeTOIAMH OLIEHUBAHUS
KOMTIETEHITHH MIPUHIIATIBI | 3HAUCHUH MapaMeTpoB GU3HUECKUX CHCTEM

TEOPETUUECKHE U DKCIUTYaTallUOHHO-TEXHUYECKUX CBOWCTB

OCHOBBI (PU3UKH, (YHKITMOHATBHBIX CHCTEM JIETaTEIbHBIX

TEOPETUYECKOMN armnapaToB U aBUAIMOHHBIX JBUTATEICH

MEXaHUKH,

TUIPABIIHKH,

UMEIOIITNE




OTHOIIICHHE K
TCXHUYCCKOMY
00CITy>)KHBaHUIO
BO3JYIIHBIX CYIOB

2.  Mecro aucuuniunsl B cTpykType Ol
JucnunimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS

IMpU U3YUCHUU CIICAYIOIIUX AUCIUIIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTtrka. MaTeMaTHUUECKUI aHATU3Y.

3HaHUA, TOJYYECHHbIE NPH HM3YYEHWH Marepuana JaHHOW IJUCUUIIIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPHU U3YUYEHUU JPYTUX JTUCIUILIAH:

— «DIEKTPOTEXHUKAY,

— «TeopeTnyeckasi MEXaHUKaY;

— «TepMoaMHaAMHKa U TETUIOTEXHUKA;
— «MartepuanoBeieHUEY;

— «[Ipuknannas MexaHuKa;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI

Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboThI O AUCIUIIIHHE (M paclpeaesieHne 3TO TPYJOEMKOCTH IO ceMecTpaM) MPEeACTaBICHbI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITTUHBI

TpynoeMKoCTb 1o ceMecTpam

Bun yuebHoM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16
B TOM YHUCJIC:

nexuuu (JI), (gac) 24 8 8 8

npakTuueckue/cemunapckue 3ansatus (113), 12 4 4 4

(uac)

nabopaTtopHbie paboTs (JIP), (uac) 12 4 4 4

KypcoBoii mpoekT (padota) (KII, KP), (uac)

HK3aMeH, (4Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomesxicymounoii ammecmauuu: 3a4er, JK3.,
mudd. 3auger, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

IIpumeuanue: **KaH,I(I/II[aTCKI/If;I JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTITNHBL U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh
Paznensbl, TeMbl IUCHUTIIIMHBI Jexumm| - 113 P KII CPC
’ (gac) (C3) | (uac) (ac) | (uac)

Cemectp 1




Pasnen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynspHas ¢puzuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 2
Paznen 4. DnexkrpudectBo 3 2 2 40
Paznen 5. Maraetusm 3 1 1 40
Pa3znen 6. Onruka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 3 2 2 52
Pasnen 8. KBanroBas MexaHuka 3 1 1 52
Paznen 9. Cratuctuueckas Gpusnka 2 1 1 51
Hroro B cemectpe: 8 4 4 155
Hroro 24 12 12 0 393

[IpakThdeckass TMOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
OoOy4JaloImUMHUCA  OMNpEAENeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynayiuei
pohecCHOHANBHOM e TeIbHOCTBIO.

4.2. CoxaepxkaHue pa3ieNoB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena Haszpanue u congepkanue pas3nesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgem 1. MexaHuKa.

Kunemaruka nBukeHust MmarepuaibHoM ToUKu. I1yTh 1
nepemetienne. Ckopocts U yckopenue. HopmanbHoe n
KacaresibHOe yckopenus. [loctynaTenbHoe v BpalaTteabHOe
nBmxkeHue. OCHOBHAA 3aJja4ya KHHEMATUKUA MaTepUaIbHON
TOYKHU. CBSI3b TMHEUHBIX U YTJIOBBIX BEJIMYUH MIPU
BpaIllaTeIbHOM JIBUKECHUH.

HNuepuunanbubie cucteMbl 0TcyeTa. OCHOBHBIE 3aKOHBI
KJIACCHYECKOU TMHAMMKU - 3aK0oHEI HrroToHa. OcHOBHAs 3a7aya
JUHAMUKU MaTepHallbHON TOUKU. HenHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPLIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHnTp
Macc u ero asumxeHue. Cucrema eHTpa Macce.

Mexanudeckas paboTa 1 MOIIHOCTh. KuHeTn4eckas sHeprus.
3aMKHYTBIE U HE3aMKHYTbIE cUcTeMBIL. [loTeHIInanpHas sHeprus
cuctembl. CBI3b MEXIY NOTEHIUAIBHOW SHEPTUEH U TIOJIEM
KOHCEPBATUBHBIX CUJI. 3aKOH COXPAaHEHHUS MEXaHUYECKON
SHEPTHUH.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHHSI MOMEHTA UMITYJIbca. MOMEHT UMITyJIbCca
TBEPJOTO TEJIA OTHOCUTENBHO HEMOABUKHONU OCU. MOMEHT




nHepuuu. OCHOBHOE YpaBHEHHE IMHAMHMKHU BPalaTEIbHOTO
JBUKEHUS TBepIoro Tena. Kunernueckas sHeprust
Bpallaronierocs TBepaoro tena. [locrynaTel cnennaibHON
TEOPHUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpAIllEHUE JITUHBI
crepxHa. OCHOBBI PEJIITUBUCTCKOW MeXaHUKH. MIHTepBail, ero
MHBAapHaHTHOCTb. PensaTuBucTckuil umnyiabc. OCHOBHOE
YpaBHEHUE PEATUBUCTCKON AUHAMUKH. KuneTtnyeckas sHeprus
PEAATUBUCTCKON YaCTULIBI.

CBa3b Macchl 1 SHEPTrUr. CBSA3b MEXKIY SHEPTUEH U UMITYJILCOM
YaCTHIIBI.

Pa3pnen 2.

Kosie0anus u BOJIHBI.

I'apMOHHMYECKHI M AHTAPMOHUYECKUN OCLUIUIATOP
(MaTeMaTHYECKUN MaITHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
MoJT ICCTBHEM yIpyroil cuiibl). CloeHue KoJeOaHHiA.
Huddepennmanbroe ypaBHeHue Konebannii. CBOOOHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUecKue
BOJIHBI). BonmHOBOE ypaBHeHue. [IpuHIun cyneprno3uium.
Oneprus BoiHbI. [1oTok 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosigas BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHaMu4ecKkre COCTOSIHUA U npouecchl. [lonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonmuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
HayaJio TepMOJMHAMUKU. Temneparypa U BHyTPEHHSISI SHEPTusi
KakK (PYHKIHSI COCTOSTHUS. TermnoeMKocTh. DHTponwus. Bropoe u
TpeThbe Hadyaja TepMoanHaMuku. Teopemsl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUSA, BHYTPEHHSSI DHEPI U,
TEIUIOEMKOCTH, YpaBHEHUE afralaTel, padoTa MpH pa3IudHbIX
nporeccax, 3HTponusi). CKOPOCTH TEIIOBOTO IBUKEHUS
Mosiekyn. CpeaHsisi KHHETHYecKast SHeprust MoJiekysl. OCHOBHOE
YpaBHEHHE KMHETUYECKOW TEOPUHU UACATBHBIX T'a30B.

Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onexrpuueckuil 3apsa. CBOMCTBA ANEKTPUYECKOTO 3apsiia.
B3anmoneiicTBre 3JIEKTPUUYECKUX 3apsAJIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpocrarnueckoe nosne. HanpskeHHOCTD
INEKTPOCTAaTHYECKOTO nousl. [IpuHImn cyneprnosunuu.
DnexTpudeckuil Aumnoib. PaboTta cuit 31eKTpocTaTHYECKOro
noJis. Teopema 0 IUPKYISILMY BEKTOpaA HANPSIKEHHOCTH.
[loTeHIMANTBHOCTD NEKTPOCTATUYECKOTO MOJIS.
HanpskeHHOCTD M TOTEHIMAT 2JIEKTPOCTaTUIECKOT O TOJIA,
CBsA3b MEXAy HUMHU. Teopema ['aycca 1iis aeKTpOoCTaTUIECKOTro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEIIECTBE. THUIIbI
TanekTpukoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBs3aHHBIE 3apsiabl. [JJudiekTpudeckas BOCIPUMMYHUBOCTD.
JsnexkTpudeckasi IPOHULIAEMOCTb. DJIEKTPUUECKOE CMEILIEHUE
(mamyknwus). Teopema ["aycca asis 37€KTPUIECKOTO OIS B
qudiiekTpuke. Ilone BHYTpU NpOBOJHUKA. DIEKTPOEMKOCTbD.




Konzaencaropbl. DHeprusi CHCTEMBbI AIEKTPUYECKUX 3aPsI/IOB.
DHeprus 3apsHKEHHOTOo MpoBoaHMKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU IEKTPUUYECKOTO MOJIA. DIEKTPUUECKUNA TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-JleHna B
WHTerpaibHON U auddepeHmansHoi hopmax.

Pasnen 5.

Marnerusm.

3akoH buo-Casapa-Jlannaca. [1one conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarHuTHoe 1oJjie B
BenecTse. HamarnnueHHOCT. MaruutHasi BOCIPUUMYHUBOCTb.
MarunuTHas npoHuIaeMocTb. HanpskeHHOCTh MATHUTHOTO
noJisi. J[namMarneTuku, napamarHeTuKu, GeppoMarHeTHKY.
Teopema 0 HUPKYIALMN BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuino Jlenna. CamonHyKus.
B3aumuas uanykius. O0beMHast TUIOTHOCTh SHEPTUHU
MarHuTHoro noisi. CucrteMa ypaBHeHuH MakcBesia.
MarepuanbHble ypaBHEHUS.

Pa3nen 6.

Omnruka.

[Inockre MOHOXpPOMAaTUYECKHE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBoliCcTBa 2JIEKTPOMAarHUTHHIX BOJIH. BekTtop YMoBa-
[loitHTHHTra. 3aKOHBI IPEIOMIIEHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTes npeomieHus. arepdepeHius.
Mertoap! HabmoneHust nHTepdepenn cBeta. Audpakius
ceera. [Ipunuun I'rolirenca-®Openens. ucnepcus ceera.
Hudpakuuonnas pemerka. [lonspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi ontuka.

TennoBoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHHUs1 aOCOIIOTHO YEPHOTO Tea. YIIbTpaduoaeToBas
karactpoda. KsantoBas rumnoresa u popmyna [Inanka.
KganroBas ontuka. ®otosddext, onbiTel CToneroBa. @OTOHBI.
JaBnenue cera. KopnyckynsspHO-BOJIHOBOU Ayanu3M. DddekT
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 HeonpenenenHocTH I elizenOepra. BomHoBas
¢yHKIUs, €e OCHOBHBIE cBOiicTBa. OniepaTopsl (PU3MUECKUX
BEJIMYUH. BpeMEeHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nexkennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOM
noTeHuuanbHou siMe. KBanToBell ocumiuisitop. Hynesas
SHeprus, HyjneBble kKonebanus. [Ipoxoxnenne yacTuisl yepes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOAOpO/a B KBAHTOBOW MexaHUKe. KBaHTOBbBIE UunCIa.
OpOuTanbHBI MEXaHUYECKH U MAarHUTHBIM MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOe THPOMAarHUTHOE OTHOILIEHUE.
Omneit lTepna u 'epnaxa. Cnun 3nexTpoHa. [Ipunnun
TOKJIECTBEHHOCTU MUKpoyacTHll. DepMUOHBI U OO30HBI.
CummMmeTrpus BOJHOBOM (DYHKIIMM CUCTEMBI OJTMHAKOBBIX YaCTHII.
[Tpunarun [Taynu. O0bsicCHEHHE TEPUOANYESCKON CUCTEMBI
anemenToB .M. Menaeneena.




DHEPreTUYeCKuil CEeKTp aTOMOB U MoJsiekyd. [Ipupona
XAMHYECKOU CBSI3H.

Pa3nen 9.

CraTucruyeckas pusuka.

Craructuueckuit Mmeron. @a3oBoe IPOCTPAHCTBO.
Pacnipenenenne 'n66ca. CTaTUCTHYECKOE UCTOTKOBAHHE
sHTponuu. CBoOoaHAsA SHEPTUs. CTATUCTHUECKOE ONKCAHHE
KBaHTOBOW CHCTEMBI, Pa3IN4ie MEXy KBAHTOBO-
MEXaHUYECKOM U CTATUCTUYECKOU BEPOSITHOCTAMM.
Knaccuueckas cratuctuka Makcsemna-bonsiivana. KBantosbie
cratuctuku @epmu-/lupaxa u boze-OiinmTeitna. CpaBHeHUE
Pa3JINYHBIX CTATUCTHUK.

Pacnpenenenune @epmu-/Iupaka 1uist 3JIEKTPOHHOIO rasa.
DJIEKTPOHBI B KpUCTaU1ax. DHeprusi @epmu, BEIPOKICHHBIN U
HEBBIPOKJICHHBIN IEKTPOHHBIN I'a3. DJIEKTPOHHA
TEIUIOEMKOCTh. TeIT0eMKOCTh KPUCTAIUIMYECKON PEIIETKH.
Knaccuueckas teopust, Teopust Diinmirerina u Jle6as. @OHOHBI.
DOTOHHBIN Tas.

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne | Temsbl mpakTUUeCKUX Dopmer TpynoeMKOCTb, |IPAaKTUYECKOU |pa3aeiia
/11 3aHATAN TMPAKTHICCKIX (gac) MOJATOTOBKH, | JUCIIUIT
SaHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemenue 3agag 2 2 1
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tena
2 Kunematuka u Penrtenue 3anau 1 1 2
NUHAMHKA KOJIeOaHu!
3 MounexkyisapHo- Pewenue 3anau 1 1 3
KHHETHYECKasi TCOPUS
Cemectp 2
4 HanpsioxkenHocts u Penrtenue 3anau 2 2 4
IMOTEHITHAT
AJIEKTPOCTATHYECKOTO
IOJIS
5 Nunykius Penrenue 3anau 1 1 5
MAarHUTHOTO ITOJIS.
Cuabl B MAarHUTHBIX
MOJIAX
6 WnuTtepdepenmus, Pemenue 3amau 1 1 6
T pakims,
TTOJISIPU3AITUS
Cemectp 3
7 Dddext Komnrona, Pemenue 3amau 2 2 7
CBOMCTBa (POTOHOB
8 ATOM BoAOpOAA. Pemenue 3agau 1 1 8




IToctynatel bopa
9 KBanToBas Pemenue 3anau 1 1 9
CTaTHCTHKA
Bcero 12 12
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBECHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
No HauMeHoBaH e 1a6opaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/T (gac) MOATOTOBKH, | JUCLHUII
(qac) JIUHBI
Cewmecrp 1
1 | MastHuk MakcBesia 2 1
2 | MaremaTndeckuii 1 000POTHBIN MasSTHUKH 1 2
3 | Onpenenenue CKOPOCTH 3BYKa B BO3/IYXeE 1 3
Cemectp 2
4 | OnpezenieHne 3JIEKTPOEMKOCTH KOHEHCATOpa 2 4
5 | Onpenenenre ropu3oHTAIBHON 1 5
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
6 | Konbua HeroTona 1 6
Cemectp 3
7 | [IpoBepka 3aKOHOB TEIJIOBOT'O U3JTY4EHUS 2 7
8 | OnpenerneHne NOTEHIMATIOB BO30YKICHUS 1 8
aTOMOB
9 | N3yuenue criekTpa aToMa Bo1opoja 1 9
Bcero 12
4.5. KypcoBoe npoeKkTUpoBaHHE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO
4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.
Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD
N Bcero, | Cemectp 1, Cewmecrtp 2, Cemectp 3,
Bun camocrositensHoi# paboTh
yac yac qac qac
1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 99 30 30 39
nucuuriuael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIO 99 30 30 39
ycneBaemoctu (TKY)
Kontponbsable paboTsl 3a0uHnKoB (KP3) 96 29 29 38
[TonroroBka K MPOMEKYTOUHOMH 99 30 30 39
arrectauuu (ITA)




Beero: | 393 | 119 |

119 | 155

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI

JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAOIIUXCS TIO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKUe MaTepuallbl sl CaMOCTOSITENbHOW paboThl O0yJarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHU MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3JaHUN

Mudp/
URL anpec

bubnuorpaduyeckas ccpuika

KonmaectBo
IK3EMITIPOB B
OHMOIIHOTEKE
(KpoMme AIIEKTPOHHBIX

AK3EMILISIPOB)

53
T76

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

94

53
Cl12

Kypc dusuku: yuebnoe mocodue:
B 3 1./ H. B. CaBenbeB. - 4-¢ u3 .,
crep. - CII6.: Jlans. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHOBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
C12

Kypc o6meit pusuku: yueOHOE
nocodue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Kiaccuueckas yueOHast
nureparypa no ¢usuke) (Jlyuamme
KJIaCCUYECKHE YUECOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekyispHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit husuku: yueobnoe
noco6ue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: JIansp. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJaccuueckne yuyeonukn). T. 2:
DNEKTPUIECTBO U MaTHETHU3M.

87




Bomnsl. Ontuka. - 2007. - 496 c.:
puc., tabmn. - ISBN 978-5-8114-
0631-9

53
C12

Kypc ob6meit pusuku: yuedHOE
nocobwue: B 3 1. / U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlans. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
Kiaccuueckue yueonukn). T. 3:
KBanToBas ontuka. ATomMHas
¢dusuka. Gusnka TBEPAOro Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
n83

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

121

534
n83

BoutHOBBIE IIpOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6ue / U. E. Uponos. - 2-¢
u3M., nom. - M.: JlabopaTtopus
bazoBrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
n83

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

141

537
n83

OnexrpoMaraeTu3m: OCHOBHBIE
3aKoHBL: yuebHoe nocodue / 1. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
n83

KganroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuyebnoe nocodue / 1. E.
Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / W. B. CaBenbes. - 16-¢




u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

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

Cagenbes, U. B. Kypc o6meit
¢u3uku: yae6HOe mocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0. 1.]. - Tom 3: KBanToBas
onTuKa. AToMHas HpU3MKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO SIIpa M AJIEMEHTAPHBIX
gactull - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

Kypc o6mieit pusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (PU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CoupuH. - 2-e u3a. -Mocksa:
N3patensctBo FOpaiit, 2019. -
441 c.

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

CuByxus, [1. B. O6mmuii kypc
¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn J1.B., - 6-¢
u3J., crep. - Mocksa:
OU3BMATIIUT, 2014. - 560 c.

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

CuByxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 2:
TepMoauHaMUKa U MOJICKYJISIpHAsI
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3SMATIINT, 2014. - 544 c.

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

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe nmocodue s
BY30B: B 5 Tomax Tom 3:
OnektpuuectBo / CuByxun J1.B., -




6-e u3 ., crep. - Mocksa:
OU3MATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 CazoHoB, A. b. flnepnas ¢puzuka
: yuebHOe mocodue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u

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

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢puzuka
u go3umetrpusi. COOpHUK 337129 :
yaeOHoe mocoOue Jisi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaTEILHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHEeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMIUIMHBI
npuBe/ieH B Tabsmiie 9.

Tabmuma 9 — IlepedeHp DJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(DOPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Pazmen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y cexu

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

HaykK

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

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

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

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOT0 OOeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOTO 00ECTIEYSHHUS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MPOIiecca MO AUCIUIIITHHE




[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM

Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

OpeaACTaBJICH B

Ne n/m HaumenoBanue
He npenycmorpeno
9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS

00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, TIPEICTaBlIeH B Tabnuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

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

1 VYyeOHas ayIuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CaHKT-
nab0paTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
TPYINIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNU. aynuropust Ne31-046
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);

VcranoBku FRM — 06; FRM — 08; FRM — 09;
FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM — 04; FRM
—05; FRM - 10)

2 VYyeOHas aymuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U [TetepOypr, yi1.
WHJIUBUyaJIbHBIX KOHCYJIbTALMM, TEKYIIErO0 KOHTPOJIS U Tacremno, a. 15,
MPOMEKYTOYHOM aTTECTALUH. aynutopust Ne31-048
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);

VYcranoBku FRM — 06; FRM — 08; FRM — 09;
FRM - 07; FRM — 03; FRM — 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

3 YyeOHast ayIuTOpUs AJIs 3aHATUHN JICKIIMOHHOTO TUIa, 3aHatuil | 196135, r. CaHkT-
CEMHHAPCKOTO THUIIA, TPYITIOBBIX U WHIANBUIYAIbHBIX [TeTepOypr, yi.
KOHCYJIBTALUM, TEKYIETO KOHTPOJIS M TIPOMEKYTOUHON Tacremno, 1. 15,
aTTeCTallU. aynutopust Ne32-01
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

4 | YueOHas aynuTOpHs JUI MPAKTUYECKHUX 3aHATUN THIIA, 196135, r. CankT-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYNIOBBIX M MHAUBUIYAIBHBIX KOHCYIBTALUM, TEKYIIErO lacremno, a. 15,




KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anektpoMmaruetTusmy: GOI1D — 03, OIID — 07, DIID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakiponHas pemerka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

aynutopus Ne32-04

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Andpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

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

VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATHUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue

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

196135, r. CaHKT-
[etepOypr, ymu.
T"acremo, n. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopymoBaHue.

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-03.




10. OueHouHbIe CpeACTBa JJIsl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bux npomexyTo4HOM arrecTanyu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok 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
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUHN

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

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATENIbHOCTHIO HAIPABIICHMS;

— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMbBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIeIUATU3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYLIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX HOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00yJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM MaTepua,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOIIyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;

— YaCTHYHO BIIAJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH 1npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»




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

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

Ne i/t [Tepeuens BonpocoB (3a1a4) 15t HIK3aMeHa Koz
WHJUKaTOpa
Cemectp 1

1 UTo n3y4yaeT KWUHEMaThKa? OIIK-1.3.2

2 UTo Takoe MarepualibHas TOYKA? OIIK-1.3.2
Teno IBUKETCS U3 COCTOSIHUS TOKOS ¢ TAHT€HIIUAJIBHBIM YCKOPEHUEM

3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure VK-1.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 B kakux equHUIaX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh M YIJIOBOE OIK-13.2
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-1.3.2
[Ipoananuzupyiite oTAMYNS CIEAYIOMNX (PU3MUECKUX MOJEIIEeH:

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

7 Haiinure CBSI3h MOKIY JIMHEWHOU U yIJI0OBOU CKOPOCTBIO VK-1.V 1
MaTepUaIbHON TOUYKH.
IIpoananusupyire xapakrep NpsAMOJIUHEWHOIO JBUKEHUS Teja 110

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

9 ChopmynupyiiTe nepBsiii 3akoH HproToHA. OIIK-1.3.2

10 OOBsACHUTE TPUHIIUIT U3MEPEHUS BEJIMUMHBI CUJIbI, OCHOBaHHBIHN Ha VK-13.1
TpeTbeM 3aKoHe HploTOHA.
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE Tea OT

11 VK-6.3.2
€ro Macchl?
[IpuBenure npumep, WILIIOCTPUPYIOLIHUN TEHCTBUE TPETHETO 3aKOHA

12 YK-1.V.1
HproToHa.
Kamenp ne:xut Ha 1HE cocyza, IOJHOCTBIO IIOrpYKEHHBIN B Boy. Kak

13 M3MEHUTCS CUJIa 1aBJICHUs KAMHS Ha JTHO, €CJIM CBEPXY HAJIUTh OIK-1.B.2
KEepOCHH (KepOCHH HE cMeluBaeTcs ¢ Bogoi)? O6ocHyHTe CBOIA
OTBET.

14 HazoBure, kakoii u3 3akonoB Kemsepa ycranasnuBaet ¢popmy OIK-13.2
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOT'O TSATOTEHHSI OT MaccChl
B3aUMOJICHCTBYIOIINX TEJ M pacCTOSHUS MeX Ty HUMU. OO0OCHYHTE,

15 KAaK U3MEHUTCS CWJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy VYK-1.B.2
OJIHOTO M3 TEJI YBEIUYUTH BABOE, & PACCTOSIHUE MEXY TEIAMH —
YMEHBIIUTH B JIBa pa3a.

16 Kakas ¢u3nyeckasi BeIMunHa Ha3bIBA€TCS UMITYJIHCOM Tena? OIlK-1.3.2

17 Chopmynupyiite, Mpu KaKuX YCIOBUAX BBIMOTHIETCS 3aKOH OIK-13.2
COXpaHEHMsI UMITYJIbCA.

18 Kaxkas pu3nyeckas BenrurHa Ha3bIBACTCS MOMEHTOM CHIIBI? VK-6.3.2
CpaBHUTE 3aIIMCH OCHOBHOI'O 3aKOHA JUHAMMKH JJIsl IOCTYNATEIbHOTO

19 Y BpaIllaTeJIbHOTO ABMKEHUSA. HailiuTe B3auMOCBSI3H MEXIY STUMHU VK-1.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.2

21 Kakast pu3nyeckast BerunHa Ha3bIBaeTCs paboToi? OIlK-1.3.2




22

YT0 Takoe MOIIHOCTE?

OIIK-1.3.2

23

OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENbHAS CHJIAa TP BPAILEHUH I10
OKPY’KHOCTHU HE IPOU3BOJIUT pabOTBHI.

YK-1.V.1

24

Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM
HEKOTOPOW CHJITBI U3MEHHUIJIO CBOKO CKOPOCTH C vy =1 M/c 10 v = 3 m/c.
OO0ocHyiiTe MPUMEHEHHE 3aKOHOB, UCTIOIB3YEMbIX VISl PEIICHUS
3a/1a4n.

VK-1.V.1

25

B uem cocToutr Pa3IMIKuC MCKIYy KOHCCPBATHUBHBIMU U
HCKOHCCPBATHBHBIMU cunamu?

VK-1.V.1

26

Kakoit kopabab qBMKETCS MeUIeHHee — Harpy>KeHHbIH WK
HEHArpyKEHHbBIN — MPU OJJMHAKOBOW MOILHOCTH JIBUTATENs?
OO6ocHYyliTE CBOW OTBET.

OIIK-1.B.2

27

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

VK-6.3.2

28

O6I>SICHI/IT€, HUMCECT JIX CMBICI UBMCPCHUC a0COJIFOTHOT'O 3HAYCHHMS
HOTCHHH&HBHOP'I OHECPIUU TCJIa B HCKOTOPOM COCTOSAHUU.

OIIK-1.3.2

29

ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUIECKOU YHEPTUH.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS YDHEPTUU.

OIIK-1.3.2

30

Jan ToHkui cTepxkens Maccoid m = 120 r u juymHoii / = 50 cm,
CITOCOOHBIN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXO/ISIICH Yepe3 ero
cepenuny. PaccunraiiTe ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOU OCH.

VK-1.V.1

31

[Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30
T, KaK mpuMensiercst reopema lllteitHepa a1 pacuera MOMEHTa
MHEPLIMHU TeJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEUHBI CTEPHKHS Ha
OJIMH U3 €ro KOHIIOB.

VK-1.V.1

32

YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-1.3.2

33

Kak BbIunciisieTcst KWHETH4eCKask HEPrus BpalleHus: abCOII0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIOH 151 KHHETUYECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

VK-1.V.1

34

CdopmynupyiiTe 1Ba oCTyNaTa TEOPUH OTHOCUTEITHHOCTH
OUHIITEHA.

OIIK-1.3.2

35

CnpaBemniiBa i B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)
Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2?
Ecnu HeT, To Kak pacCUUTHIBAETCS KUHETUYECKasl DHEPTUs Teja
coriacHo CTO?

YK-1.V.1

36

Omnpenenure, Kak USMEHUTCS IEPUO]] KOJIEOaHHH MPYKUHHOTO
MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH
MPY>KUHBI — B 8 pa3.

VK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

YK-1.V.1

38

CaenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJ€T U3MEHATHCS X0/
MasITHUKOBBIX 4aCOB IPU HACTYIUJIEHUH JIETHUX JKapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJIU Yachl YCTAHOBJICHBI
B HEYTEIICHHOM IIOMEILEHUH (CTEP’KEHb MAasTHUKA METAJIIMYECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-1.B.2

39

Yr0 HaA3BIBAETCS BOJIHOM?

YK-6.3.2

40

OObsicHUTE PA3NUYUE MEXKIY MTPOJOIBLHBIMU U MONEPEYHBIMU
MEXaHUYECKUMHU BOJIHAMHU.

YK-1.V.1

41

3anummuTe ypaBHEHUE OEryIeil BOJHEI.

OIIK-1.3.2

42

Yemy paBHa cpeliHss 00beMHas INIOTHOCTh SHEPTHH BOJIHBI?

OIIK-1.3.2

43

Hcrounuk 3ByKa ¥ IPUEMHUK ABMXKYTCS IPYT OTHOCUTEIBHO ApYTa CO
CKOPOCTSIMH Uy U Uy COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpelie

YK-1.V.1




paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y ¥ ONPEIACITUTE
OTHOCHUTEIIFHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyerm = 40
m/c, v,y = 60 M/c.

44 Chopmymupyiite npuraImn [ oirexsca. OIIK-1.3.2
45 Urto Ha3bIBaeTcst UHTEpQepeHInen BOIH? OIIK-1.3.2
Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenure npumep crosiueit
46 YK-1.V.1
BOJIHBI.
47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIHCHIBACTCS OITK-13.2
TEPMOJIMHAMUYECKAsl CUCTEMA.
Ha onny vanry BecoB mocTaBuIu OJIFOAIE C TOpsiueid BOJOM, a Ha
48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM YK-1.B.2
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.
49 3anuinuTe YpaBHEHUE COCTOSIHUS MICATIbHOTO rasa. VK-6.3.2
50 CKOJIbKO CTeTeHel CBOOOIBI UMEET KECTKAs ABYXaTOMHAsI MOJIeKya? VK-63.2
C KaKMMM IBUKEHUSIMUA OHU CBSI3aHBI?
51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIecce OIIK-1.3.2
59 Onenute, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO OIK-1.B.2
WJIM CIIUPTOBOTO (TIPU POYUX PABHBIX YCIOBUSX)?
I"a3, Haxonsmuiics mpu noctostHHOM naBiennu p = 100 klla, uzmennn VK-1.V.1
53 00seM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJBI IO XapaKTepy U3MEHEHUS TEMIIEPATYPhI r'a3za Mpu VK-1B.2
ero OpicTpoM pacmpeHur. OTBET MOSICHUTE. e
55 [lepeuncinre, 3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAILIMHA. OIIK-1.3.2
OueHUTe CUTYaAIUIO: KATUIsl MACJISTHUCTOM JKUJIKOCTH MONAaJaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. VK-1B.2
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIbI?
OO6ocHyliTE CBOW OTBET.
Onenute curyanuo. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM
57 nap OJAMHAKOBOM MaccChl IPU OAHOM M TOM )K€ Temiieparype? OIIK-1.B.2
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo HM3yyaeT 3JeKTpocTaTuka? YK-6.3.2
59 JlaiiTe onpeneneHne TO4eYHOTo 3apsia. OIIK-1.3.2
60 Kaxk n3menuTcs cuia B3auMOJICHCTBHS ABYX AJIEKTPOHOB, €CIIHU VK-1.V 1
paccTosiHue MEXAy HUMH YBeTW4IUTh B 3 paza? OOOCHYITE Balll OTBET. T
[Ipoananuzupyiite, KaKyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JI€ POTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA YK-1.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBaHBI CUJIOBbIE IMHUM U SKBUIIOTEHIIMAIbHBIC
62 OIlK-1.3.2
TTOBEPXHOCTH?
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HAIPSHKEHHOCTh OIK-13.2
3JIEKTPUYECKOTO MOJIs?
64 UTo Ha3bpIBaeTCs JIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.2
65 Kaxkue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.2
66 OOBsICHUTE pPA3IHUNE MEXKY MOISIPHBIMU U HETIOJISPHBIMU VK-1.V 1
JINDJIEKTPUKAMHU.
[IpoananusupyiiTe, KAaKON BEJIMUHUHBI 3aps JOJKEH HAXOIUTHCS Ha
67 0o0KTaIKax KOHACHCATOPa, YTOOBI IPH Pa3HOCTH IMOTEHITUAIOB MEKITY VK-1.V.1

oOknaznkamu B 12 B on obnanan sueprueit B 1 JIx.




Onenure, Kakoil EMKOCTBIO OyyT 00J1a1aTh METATUTMYECKIE

68 ITACTHHBI IIOMabio 0.2 M, KOTOpBIE pa3zeneHsl cinoeM napaduna (¢ | OIIK-1.B.2
=2.5) Tommmuuou 0.5 cm?
Crenaiite BbIBOJI, KAK U3MEHHUTCS AIEKTPOEMKOCTbD IJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHHIMU TIJIACTUHAMHU, €CJIM U3 3THX IUIACTHH OIIK-1.B.2
BBIPE3aTh KPYT'H C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
O1ieHUTE CUTYALIMIO: JIBa KOHJEHCATOpa OquHaKkoBoM eMkocTu 200
70 MK®D coenuHeHbI apauienbHo. Kak n3MEeHUTCS uX 00I1asi eMKOCTb, YK-1.B.2
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKa. OIIK-1.3.2
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeMH. OIIK-1.3.2
73 Kaxk n3menuTcs conpoTuBiieHrE MTPOBO/IA, €CIIH €T0 JAJIMHA YBEIUYUTCS VK-1.V 1
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONPOTUBIEHUU 3 KOM mipu VK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA. T
75 Jaiite onpeneneHne MarHUTHOW UHIYKIUH. VK-6.3.2
76 Kakum 00pa3oM ompenensercst HanpapieHue CHibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.2
73 Paccuuraiite, yemy paBHa BeJIMYMHA MarHUTHOTO TOJISI B LIEHTPE VK-1.V 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
Paccunraiite MarHUTHYIO0 UHAYKLIHIO HA OCH JUIMHHOI'O COJIEHOU/A, YK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
& CEpJIEUHUK C MpoHuaeMocTrio | = 100, ecu mo HEMY IPOXOAUT TOK
cuioin 2 A.
Paccunraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI YK-1.V.1
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €70 OCH
umeno Benuuuny 1 mTo.
Onpepnenure, Kako# 3apsj] HECET dJIEMEHTapHasl YaCTULA, €CIIA OHa, YK-1.V.1
81 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayKuuei 0.5
Tn, ncnbiTeiBaeT pevicreue cuibl Jlopenua Benuuunoit 0.16 mH.
OueHuTe CUTYaIMIO: B MATHUTHOE T0JI€ C OAMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M JIEKTPOH. byayT in otnuyarbes ux tpaekropuu, u | OIIK-1.B.2
€CJIU J1a, TO KaKUM 00pa3oM? ApryMEeHTHUPYHTE CBOI OTBET.
83 B dem cocTouT siBJICHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.2
[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIOIIYIO B KOJIbLIE, KOTOPOE
g4 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIblo PaguycoM VK-1.V 1
10 cm HaxoznuTCsl B MarHuTHOM nosie ¢ uaaykuuen 50 mTin. OTBeT o
3anuimTe B MB.
85 Jlalite onpeneneHus [uaMarHeTUKaM U I1apaMarHEeTHKAM. OIIK-1.3.2
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.2
87 UT0 Ha3bIBalOT KOPLUUTUBHON CHUIION? YK-6.3.2
Onpenenure, Kakas SHEPTUsl 3aKJIIOUYEHA B KATYILIKE HHAYKTUBHOCTBIO
88 . . YK-1.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIXK.
29 Hpeﬂnoxcmevcnoc06 M3MEPEHUS BEJIMYMHBI MArHUTHOM HEPruH, VK-1.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.
90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? YK-6.3.2
Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHON BOJIHE BEKTOPbI
91 HAIPSHKEHHOCTH JIEKTPUYECKOIO OIS, MATHUTHOM MHIYKIUU U OIIK-1.3.2
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIlK-1.3.2




93

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

VK-1.V.1

94

OnenuTe cuTyaluio: Jiyd CBeTa NajaeT Ha paHuIly paszena IByX
BemiecTB oA yriaom 30°. [Toka3arenb npeoMIICHHs IEPBOM CPEIbI
paBeH 2.4. Bo3aMOXHO J1H1, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4YH
ObLIM MepHeHAUKYIISpHBI 1pyT npyry? Ecnu na, onpenenure
II0Ka3aTeNb IPEIOMIIEHHUS BTOPOH Cpebl.

OIIK-1.B.2

95

Urto Ha3wiBatOT nHTEpEpeHImei ceera?

OIIK-1.3.2

96

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

VK-1.V.1

97

[Ipemnoxure TeopeTnueckoe 000CHOBaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3lIUTOe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIbHBIE ITY3BIPU U T.I1.).

VYK-1.B.2

98

Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl
HAOJIO/ICHUS] AUCTICPCHHL.

OIIK-1.3.2

99

[Ipoananuzupyiite, Kakoil HAUOOIBIIHI MOPAAOK CIIEKTPA MOXKHO
HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciar ona umeet 500
MITPUXOB HA MUJUTUMETP U €€ 00TydaroT CBETOM C JITTUHOM BOJIHBI S00
HM.

VK-1.V.1

100

YemMy paBHa pa3HOCTh (a3 IBYX CBETOBBIX BOJH, IPU KOTOPOIi
Ha0J110/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.2

101

[linockonoisipu30BaHHBIN CBET MA1a€T HA aHAIU3ATOp TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MIIOCKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS UHTEHCUBHOCTh CBETA B
yKa3aHHOM ciiy4ae?

VK-1.V.1

Cemectp 3

102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.2

103

Bo ckompko pa3 UBMCHUTCS MOTOK SHCPIrUr OT HUTU HaKaJIMBaHUA
JIaMTIIbI, €CITU YIBOUTH €€ TeMreparypy? OO0CHyHTe Balll OTBET,
onmpasichk Ha 3akoH Ctedana-bonbpiimana.

YK-1.V.1

104

Pacnionoxxure ciaeayromue CreKTpalbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHble,

O —romy0Osie

Hcrnonb3yiiTe B OTBETE 3aKOHBI U3IIYYCHUS a0COTIOTHO YEPHOTO TeJa.
OOBSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

VK-1.V.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPhI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

YK-1.V.1

106

Urto HazbiBaeTcst BHEIIHUM (HoTOdhHEeKTOM?

OIIK-1.3.2

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

YK-6.3.2

108

MokeT a1 BUIUMOE H3JIy4eHHE BbI3BaTh (POTOA(PGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 :B? O0ocHyiiTe cBoi
OTBET.

OIIK-1.B.2

109

OO0bsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4CHHUS.

OIIK-1.3.2

110

OO0BsicHUTe, KaK 3HEprus (JOTOHA CBs3aHA C JTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.2

111

®DoTOH ¢ IHHOK BOIHBI A = 97,04 1M paccesuicss Ha HENOIBIYKHOM
anekTpoHe nox yriaom 0 = 90°. Tlpeaoxkure criocod onpeneneHus

OIIK-1.B.2




OTHOCHUTEJIBHOTO U3MEHEHHMS JUIMHBI BOJIHBI ()OTOHA IIPU
KOMIITOHOBCKOM paccessHuu. PaccunTtaiiTe ero BEIMYMHY B YKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

112

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojelu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIEIn?

OIIK-1.3.2

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIMHbBI
BOJIHBI U3JTy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

VK-1.V.1

114

B uem cocTout runotesa ne bpoiinsa?

OIIK-1.3.2

115

OO0bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.2

116

Byner i nposiBIATE BOTHOBBIE CBOWCTBA (hyTOONBHBIN MY ITPH
MOMNaJIaHuK B BOPOTa MUPUHOMN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

YK-1.V.1

117

KaxoB ¢u3ndeckuii cMbICI BOTHOBOH QyHKIHH?

OIIK-1.3.2

118

B uem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.2

119

CpaBHute AJvHy BOJHBI e bpoins nis mapuka maccoit m, = 0,2t u
s 2

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

V.

VK-1.V.1

120

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

YK-1.V.1

121

HOC‘II/IT&?ITC, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

YK-1.V.1

122

ITocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJTHeHa BHEUTHSS 2p-0007109Ka. ATOM KaKOTo BEIIECTBA HMEET
TaKyI0 3JIEKTPOHHYIO KOH(QUTYpaIuio?

VK-1.V.1

123

OrneHuTe 1O MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl pPa3MbIBaHHEM
nopsinka AE = 0.1 3B.

VK-1.B.2

124

MukpouacTuia 3amnepra B OAHOMEPHON OTCHIIMAIIBHOU IME IIUPUHOU
[/ ¢ GeCKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
yuciioM n = 1. [Tokaxure, KaKk ONpeneanTb KOOPIAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPY)KUTh MHUKPOUYACTHUILY MAaKCUMAaJIbHA.
HaiinuTe nx B ykazaHHOM Clly4ae.

OIIK-1.B.2

125

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

OIIK-1.3.2

126

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHN
KBAHTOBOH CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.2

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHU.

YK-1.V.1

128

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

VYK-1.B.2

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBON CXEMe.

OIIK-1.3.2

130

Jlazep paboTaeT o TpeXypoOBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaust E2 = -5
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenute
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOANUT paboyee U3IydeHHUE.

VK-1.V.1




Yemy paBHa MOJIsIpHAs TEINIOEMKOCTh TBEP/IOTO Tella, COrJIACHO

131 . OIIK-1.3.2
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

132 OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela VK-1.V 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

133 Kaxkas gactuna HazpiBaercs pononom? KakuM KBaHTOBBIM OIK-13.2
pacnpeeIeHueM ONMHUCHIBAIOTCS (DOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3ana4) ams 3adera / qudd. 3adera Kon
WHNKATOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTHUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzer TpaeKTopusl y 4aCcTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MTOCTOSIHHBIM 110 BEJIMYMHE YCKOpEHUEeM?

1) Ipsimast nuHus

2) JIunus ¢ neperndbom
3) [Tapabona

4) OKpYXHOCTh

VK-1.V.1

Omnpenenure, Kakasi U3 NPEACTABICHHBIX (PU3NYECKUX BETUYHH UMEET
€MHUILY U3MEPEHHsI, COBMAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?

1) Nmmynbce

2) VYckopenue

3) Bec

4) VYrioBas CKOpOCTh

OIIK-1.3.2

[Ipoananu3upyinTe, KaKoi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPCHHHMX CHJI, JEUCTBYIOLINX MEXNY T€JIaMU
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTrUHN CUCTEMBI

2) Hymo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIO LIEHTPa MacC CUCTEMBbI

VK-1.V.1

Urto nmpoun3oita€T nocsue abCcomoTHO HEYNPYTOTO yaapa YacTHI] MacCaMu
my = 4m, u ¢ kuHeTnyeckumu sueprusimu T, = 6T,. Yactuua ¢ maccoit

OIIK-1.B.2




m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HABCTPEUY YaCTHUIIE C
Maccou m;.

1) Yactuue! OyayT IBUTATHCS BIPABO

2) Enunas yactuna OyaeT ABUTaThCs BIEBO

3) Yactuisl OyayT MOKOHUTCS

4) Yactuupl OyayT IBUTaThCs B IPOTHUBOMOJIO0KHbIE CTOPOHBI

YTo npou3oinaeT ¢ MOMEHTOM MHEPLMH CBUHIIOBOIO LIMJIMHPA
OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 NT€OMETPUIECKON OCBIO
CUMMETpPHH, €CIY HWIMHAP CILUIIOUIUTD B IUCK?

1) He usmenurcs

2) YBenmuuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.2

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIIbHOTO
JBIKEHHUS.

1) M=J*o

2) e=M/]

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

VK-6.3.2

VYkaxwure, 4eMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoil m u
paguycar.

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

OIIK-1.3.2

Bri6epuTte ¢pa3y, COOTBETCTBYIONIYIO TTEpBOMY 3akoH HproToHa:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CymecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAHUS MPUHLIUI OTHOCUTENIbHOCTH ["anumnes

OIIK-1.3.2

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*wm’
4) wm/c?

OIIK-1.3.2

10

Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMHUCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
n/4) cm

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

YK-1.V.1




11

Bri6epute GpopMyity, onpenensionlyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.

1) v=0%k
2) v=k*v
3) v=k*A
4) v=m/k

OIIK-1.3.2

12

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

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHNI0 KUHETUYECKOW YHEPTUU
3) PaBna Hymto

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.2

13

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

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuna

OIIK-1.3.2

14

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

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

YK-6.3.2

15

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

1) YOsiBacT

2) IIpoxomuT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaéTrcs MOCTOSHHBIM

VK-1.V.1

16

Kak BpIuncCiIsIeTCI MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*F/3
2) J=m*P/12
3) J=2*m**/5
4) J=m*~*

YK-6.3.2

17

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

1) Jn=1IJn
2) Jn>Jn
3) Jn>2*Jn
4) Jn>Ju2

VK-1.V.1

18

HaiinuTe oTHOIIEHHE TPOM3BEICHHBIX paboT (A1/A2), ecnu 1Ba AMCKa C

YK-1.V.1




paBHBIMU Maccamu 1 paguycamu R1 u R2 (R1 = 2R2) packpyuuBarot u3
COCTOSIHUSI TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

19

Kakoii yuéHslii co3zfan crnenuanbHyo Teoputo oTHocuTensHocT (CTO)?

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

OIIK-1.3.2

20

Bri6epute ypaBHeHHe, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

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

OIIK-1.3.2

21

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

1) ®>> w0
2) >0
3) o=l
4) o <<nl

OIIK-1.3.2

22

BriGepure, kakast pusnueckas BeTUUMHA U3MEHAETCS 101 BO3ACHCTBUEM
CHUJIBI Ha TEJIO COrJIaCHO BTOpOoMY 3akoHY HbroToHa?

1) MounspHuas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.2

23

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

1) 3amkHyTOM

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

4) HeszamknyTO#

OIIK-1.3.2

24

VYkaxwure, paboTa Kakoi U3 MepeuUCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPACKTOPUU JBHKEHUS TEIA.

1) Bsi3koro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cwibl TpEHHS CKOJIBKCHHS

OIIK-1.3.2

25

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3eMJIM, paBHOU paauycy 3emun? Bennuuny g

YK-1.V.1




BOJIM3M TOBEPXHOCTH 3eMIIH IPUHSTH PAaBHOHN 9.8 M/c”.

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

26

[Ipoananm3upyiite, Kak U3BMEHHUTCS TIEPHO] KOJIeOaHU
MaTCMaTUYCCKOTO MAasATHUKA, €CJIN JJIMHY €T0 MMoABECa YBCIIMUUTL B 9
pa3, a Maccy rpysa — yBeJIMUHUTh B 4 pa3a?

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

YK-1.V.1

27

Uto mpou3onAET co CpeIHEN SHEPrUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, €cii 00beM HEKOTOPOH MacChl UI€aNbHOTO rasa
n300apHUYECKU YMEHBIIWICS B 2 paza?

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

OIIK-1.B.2

28

Onenure, Kako ra3 HarpeeTcs OOMBIIE B CIASAYIONICH CUTYaIlUH: 1Ba
Pa3IMYHBIX WCATBHBIX T'a3a — OJJHOATOMHBINA U JIBYXaTOMHBIH —
HaXOJATCS MPU OJJMHAKOBOW TEMIIEPAType U 3aHUMAIOT OJIMHAKOBBIN
o0beM. ['a3bl CKUMAIOTCS aquadaTHIECKH O YMEHbIIIEHUs 00bema B 2
paza.

1) I'a3bl Harpenuch OAMHAKOBO
2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByxaTOMHBII Harpesucsi 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH

VYK-1.B.2

Cewmectp 2

29

YKaxuTe siBICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOITH?

1) OrubaHue BOJHAMH MPENATCTBHUIMA

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

3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHeHHUs IIPU NEPEXOAE U3 OAHOU CPEeBbl B IPYIYIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

VK-6.3.2

30

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

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.2

31

O1eHHUTE IEKTPOEMKOCTD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPA, SCITH
paccTosiHue MEXAy ero oOKJIaJAKaMH yBEITHUUTh B 9 pa3, a 001acTh
MEXIy OOKJIaKaMH 3aJIUTh TUCTUJUTUPOBAHHON BOIOM (€ = 81)?

OIIK-1.B.2




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

4) VYBenuuutcs B 12 pa3

Ha3zoBure BemecTBa, KOTOPBIE IPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MPOBOJSAT PIECKTPUUECKUN TOK?

32 | 1) IlpoBomuukn OIIK-1.3.2
2) IlonmynmpoBoIHUKH
3) Ilmaruna
4) JIudIeKTpUuKu
Kaxk HampaBneHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AIEKTPOCTATHUECKOTO TOJIs, CO3AAHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?
33 OIIK-1.3.2
1) 3akpyuuBarOTCs BOKpPYT 3apsijia
2) Kzapany
3) 3akpyuyuBarOTCsl BOKPYT 3apsijia [0 4YaCOBOM CTpPEIIKE
4) 3akpyuduBarOTCs BOKPYT 3apsija MPOTUB YACOBOU CTPEIKHU
B xakux equnuiax B cucreme CU nzMepseTcs: moTeHuran
AJIEKTPUYECKOTO MOJIs?
34 1) Am OIIK-1.3.2
2) B/™m
3) B
4) A*m?
MoskeT 1 yacTuIla UMETh 3apsJl, BEIU4rHa KOToporo B 1.5 pasza
OOJIBIIIE DJIEMEHTAPHOTO 3apsa’?
35 1) Moxer OIIK-1.3.2
2) Her, He MoxeT
3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN
Uemy paBeH MOTEHLKAT 3JIEKTPUUECKOTO MOJIs 7
1) IloTeHIManbHOM SHEPTUS AMHUIHOTO MOJOKUTEILHOTO 3aps/ia Uil
OTHOIIIEHUIO MOTEHIINALHOM YHEPTUU K 3apsTy
36 | 2) Pabore cun moms mo nmepeMenieHruo eTMHNIHOTO MTOJIOKUTEIHLHOTO VK-6.3.2
3aps/ia U3 TaHHOW TOYKH T0JIsI B 0ECKOHEYHOCTh
3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS
4) KuneTn4eckoi sHepruu NpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA
Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:
1) R=U/
37 2) R=Q/MAt OIIK-1.3.2
3) j=c'E

4) R=P/I




38

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

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

VK-1.B.2

39

Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I10JIsA, €CJIN
HaMarHU4YeHHOCTh (heppoMarHeTuka o0pamaercs B HyJIb U
HaMps’KCHHOCTD IMOJIA HAITPpaBJICHA IIPOTHUBOIIOJIOXKHO IT1OJIHO,
BBI3BaBIIEMYy HAaMarHU4YUBaHue?

1) T'mcrepesncom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIIOMN

OIIK-1.3.2

40

OneHuTe, MO0 KaKOH TPACKTOPHUU OY/AET ABUraThCs B MArHUTHOM I10JI€
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
I/IHI[yKI_[I/II/I.

1) OkpyXHOCTBH
2) Ilpsmas
3) Osanownn
4) Dnmurnc

VK-1.V.1

41

B kakux CAMHUIAX U3MCPACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJIs?

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

VK-6.3.2

42

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

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

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2)10"°-10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-1.3.2

43

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

]) o>>
2) a>0
3) a=9
4) a<o

OIIK-1.3.2

44

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUIIAEMOCThIO € = 16 1 MarHUTHOM
MPOHUIIAEMOCTHIO L = 17

VK-1.V.1




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

4) 1/16

45

Jl1st 0OBACHEHHS KaKOTO SIBJICHUS. MOXKET ObITh UCIOJIb30BaH MPUHIUI
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJTu3M

OIIK-1.3.2

46

[Ipoananu3upyiite, 4emy paBeH NMEPUOJ] PEIIETKH, KOT1a
nudpakuuoHHas pemerka coaepxut 200 mTpUxoB Ha MUIUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MKM

VK-1.V.1

47

[Tpoananu3upyiiTe MHTEHCUBHOCTh CBETA MPU HHTEPDHEpPEHLIUU
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pEHTHBIX HCTOYHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4+
2) 3*1
3) 1

4 0

YK-1.V.1

48

Haitnure npaBriibHOE Ha3BaHUE JJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HampspkeHHOCTB
3) Hunyxnus

4) 3apsn

OIIK-1.3.2

49

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

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHasbHO CTENEHHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

YK-1.V.1

50

Onenure, Kak U3MEHUTCSI CHUJIA SJIEKTPOCTATUUECKOIO B3aUMOJAEHCTBUS
JBYX TOUEYHBIX 3apsI/I0B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMHM YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs

VYK-1.B.2

51

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

OIIK-1.3.2




1) CunoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHIUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaax

3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax

4) MarHuTHble CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax

52

Cnenaiite BBIBOJ, KaKOM reOMETpUUECKOil pUrypoit MOXKHO OIUCATh
TPAEKTOPUIO JIBUKEHHUS 3apSDKEHHOM YaCTHUIIbI, IBUTAFOIIECHCS IO
HeKoTOpbIM yriioM (0° < o < 90°) K IMHUSIM MAarHUTHOW UHJIYKLIUH.

1) OxkpyXHOCTBH
2) Ilapabona
3) TunepOona
4) Cnupanb

OIIK-1.B.2

53

Orenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT cO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeETa.

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

OIIK-1.B.2

54

PaccuuTaiite okasaresib MpeIOMIICHHUS BEIIECTBA, €CJIM CKOPOCTh CBETa
IIpH TIEPEXo/Ie JIyda U3 BO3yXa B HEKOTOPOE BEIIECTBO YMEHBINIACH
Ha 20%.

1) 1.2
2) 125
3) 0.2
4y 22

YK-1.V.1

55

Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa u
aHasn3zaropa. IIpy npoxokKaeHN CKpELEHHBIX MOJISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

VK-1.V.1

56

[Ipoananu3upyiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIMU HA
OCH JITTMHHOTO COJICHOMJa, €CJIM TOK B HEM YBEJIMYHTH B 4 paza, a
IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa.

1) VYBennuurcs B 2 pasza
2) VYBenuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza

VK-1.V.1

Cemectp 3




57

YKa}KI/ITe, KaKo€e TeJI0 ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilormomiaer Bce majiaoliee Ha HETO U3IyUYEHUE
2) Ortpaxaer Bce najaroniee Ha Hero U3JydeHue
3) H3nydaer B peHTT€HOBCKOM Juana3oHe

4) Wznywaer B BUIMMOM JIHAIa30HE

OIIK-1.3.2

58

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

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

4) YepHoro

YK-6.3.2

59

OneHute, BO CKOJIBKO Pa3 yBEJIMYUIIACh YHEPIeTUUECKAsl CBETUMOCTh
abCcoMOTHO YepHOro Tena rnpu ero Harpesanuu ¢ T = 1000 K go T, =
3000K.

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

OIIK-1.B.2

60

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

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

4) ®opmyna Panes-Jxunca

OIIK-1.3.2

61

Kakoe nznyuenue sBisieTcsl paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHHUS

2) TermoBoe u3yueHUE

3) JlazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPaCHOM JHana3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.2

62

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHIE MAaKCHMyMa
M3ITy4aTENbHON CIIOCOOHOCTH a0COMIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJTIOTHOM TeMIlepaType.

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

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.2

63

Yxkaxkute Gopmyiy, ONpeAeIONy0 SHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*\

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

OIIK-1.3.2

64

[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIIICHHUS] CBETOBOTO IMOTOKA A 1al0IIET0
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

VK-1.V.1




1) Ymenbimaercs

2) CHauana yMEHbILIAETCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

65

[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN IHEPTHUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YaCTOTHI MAJAI0IETO CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuuntcs B 2 pasza

YK-1.V.1

66

OrneHuTe BeMMYUHY KpacHOU rpaHuIlsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJIb(paMa TOMHHON 2 MM. KaToa mOKpEIT
cioeM okcua 6apusi. Pabota BbIX0/1a AJIEKTPOHOB € TIOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosiHuas [Tnanka — h = 6.6%¥107* [ix*c. 3apsin
snextpona — e = 1.6¥10™"° Ko,

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

VYK-1.B.2

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI MaIAf0IIero cBeTa?

1) IlpsMo mpomOpIHOHATEHO YaCcTOTE

2) IIpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4aCTOTHI

VK-6.3.2

68

[Ipoananmsupyiite, Oynet mu HabmoaaThest GoTodPdeKT, ecnu
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabota BbIXo/1a 35IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

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

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH TOMOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOMIYIO Pa3HOCTh MOTCHIIMATIOB BEJTMYNHON HE
Menee 1 B

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

YK-1.V.1

69

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

A) Yucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs mOBEpXHOCTH.

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

VK-1.V.1




70

[IpoananusupyiiTe, B Kakux 00JACTSIX CIIEKTPa 3JIEKTPOMArHUTHBIX BOJIH

BO3MOXXHO HabmoaeHue 3¢ dexra Kommnrona.

1) Bunumelii 1nanazoH

2) Pagnonuanason

3) TepareproBblil 1Mana3zoH

4) PeHTreHOBCKUY JUaTa30H U TaMMa-N3IydyeHue

VK-1.V.1

71

Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HATPSIKECHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss OTOTOK. Y CIOBHE: SHEPTHS
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIEH U3 JIUTHS, paboTa
BBIXO/Ia KOTOPOTO COCTaBIISIET 2.5 7B.

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

VYK-1.B.2

72

Ouenute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMAaIAt0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAlOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.2

73

Kakum o6pazom uMiynsc GoToOHA CBSI3aH C ATUHOW BOJIHBI?

1) Wmiynbc mpsiMo IPOTIOPIIMOHAJICH ITTHHE BOJTHBI

2) Hmnysnbc npsMo NponopIHoHaIeH KBaApaTy JUIMHbBI BOJHBI

3) Hmmynbc 06paTHO MPOTOPITMOHATICH IJTUHE BOJTHBI

4) Hmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-1.3.2

74

B kaxoii 0651acTH CrIeKTpa 3JIEKTPOMArHUTHOTO U3ITyUEHUSI UMITYJIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

1) UudpakpacHoe nznyyeHue
2) TeparepiioBoe U3ITydeHHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIIK-1.3.2

75

[Ipoananu3upyiite, Kako€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA:

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

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

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

4) 1511 9yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJILC

YK-1.V.1

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOro nocrynara bopa.

OIIK-1.3.2




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

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

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

4) ATOM COCTOMUT U3 MOJOKHUTEIBHO 3apsSyKEHHOTO S1pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

77

Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BbICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIIONICHHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tornmomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBIA HA0Op
3HA4YCHUN SHEPrUU

2) M3ny4aTh ¥ OTJIOMIATh JTIOOYIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TMCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JIT00YI0
MOPLUIO SHEPTUN

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

OIIK-1.3.2

78

VYKaxure, K KAKOMY AMANa30HYy U31y4EHUsI OTHOCITCS NEPEXOAbI U3
cepuu banbmepa B atTome BOAOpOAA.

1) TemnoBoe U3NIy4eHHE

2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma u3ayueHue

4) Buaumblii cBeT

OIIK-1.3.2

79

[Ipoananu3upyiiTe, KaKk U3MEHUIACH SHEPTHUs aTOMa BOJAOPOA MPU
M3ITy4eHIH 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) Veenuuuinach Ha 9.72 5B

YK-1.V.1

80

OrneHnTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
5B). JlaHO: 371eKTpOH B aTOMeE Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPH JAaHHOM TIEPEX0/]Ie TIPOU3OIILIO U3TydeHHue GOTOHA C
JUIMHOM BOJIHEI 650 HM.

1) 0,45B
2) 1,93B
3) 1,25B
4) 2,25B

OIIK-1.B.2

81

VYkaxure, B UéM 3aKJII0YaeTCA runores3a ae bpoins:

1) JlrxoOble MUKpPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00JIa1at0T
BOJIHOBBIMH CBOIMCTBaMU

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

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

4) DHeprus HCITYCKAEeTCsl U MOTJIONIAETCS] HE HEPEPBIBHO, a

YK-6.3.2




OTACJIBbHBIMH KBaAaHTaAMH

82

BriGepure yTBepxkaeHue, Hauboee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

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

4) Snpo aToMa COCTOMT U3 KBApKOB

OIIK-1.3.2

83

Paccuuraiite nnuHy BoiHBI Ae bpoitns ais 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

VK-1.V.1

84

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-1.3.2

85

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

1) OHepreTuyeckue 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 HANPaBJICHUN

OIIK-1.3.2

86

YKa)KI/ITe, YTO OonpeAcIsa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUIECKUI MOMEHT 3JICKTPOHA B aTOME

2) DHepruo CTalliOHAPHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITYJIbCa 3JIEKTPOHA B 33JJaAHHOM HaIPaBICHUN
4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.2

87

B dgectp koro Ha3BaH 3P QeKT pacuienIeHus ypoBHEH SHEPTUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0J€e?

1)itnmeitna u ge Xaaca
2) lITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

VK-6.3.2

88

Kak Ha3pIBaIOT IMHUH B CIICKTPC KOMGI/IHaI_[I/IOHHOFO pacceianus C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0mero cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITYTHUKAMHU

YK-6.3.2




[TosichuTe pU3NYECKUii CMBICT BOJTHOBOHM (hYHKITUH.

1) BonHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHN YACTUIIBI
2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-CONPSKEHHOE

89 BBIPAKCHHUE PABHO INIOTHOCTH BEPOSATHOCTH 06Hapy>1<eHH;1 YaCTUIIbI. OIIK-1.3.2
3) BonnoBast pyHKIMS 0OpaTHO MPONOPLIUOHATBHA AJTMHE BOJIHBI i€
bpoinna
4) BonHoBas GpyHKIUS MpeACTaBIIET COOON KHHEMATHUYECKUN 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HEIBHOH (opme.
BriGepure BepHy0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
['eitzenbepra:
90 |1) AE*At=h OIK-1.322
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI ABISAIOTCS (PepMUOHAMHU.
1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.
ol 2) DIeKTpUYeCKH HEUTpabHBIE YaCTHIIBI. OHK-1.3.2
Tp P I
3) Bce yacTuIlbl ¢ MoayneabiM CIIMHOM.
4) DnexTpUYEeCcKU 3apsSKEHHbBIC YACTHUIIBI C IIEJIBIM CITIHHOM.
Kak Ha3zpIBaeTcs TBEpIOE TENO, y KOTOPOTO BAJIEHTHAs 30HA MOJIHOCTHIO
3aIoJIHEeHa, 30Ha MPOBOJUMOCTH — MOJIHOCTHIO CBOOO/IHA, a IIUPHUHA
3aIpelIeHHON 30HbI BEJIHKA 110 CPABHEHUIO C SHEPIHEN TEIII0BOTO
NBYKECHUA?
92 OIIK-1.3.2
1) IIpoBomHuk
2) JudnexTpuK
3) IomynmpoBoaHUK
4) IlpuMecHBIH NOITYIPOBOAHUK
Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?
1) Jx*c
93 2) JTixle OIlK-1.3.2
3) Jx/m
4) Jx/»B
Kakas BHECHCTEMHAs €MHUIIA UCIIOJIB3YETCS 111 U3MEPEHUSI SHEPTUU
MHKpOYacTu?
94 | 1) °B YK-6.3.2
2) A
3) xKan
4) spr
Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEOIPENETIEHHOCTEN
95 I'eiizenOepra /i SHEPTrUM YAaCTHUIIBI U BPEMEHHU MpeObIBaHUs €€ B OINK-1B.2

COCTOSIHUHM C TAHHOM dHEprueii?




1) Oneprus npsiMo NponopLIUOHATIbHA BPEMEHU

2) Dueprus 00OpaTHO MPOMOPLHUOHATHLHA BPEMEHU

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

4) Yewm Oosblie HEONPEIEICHHOCTh YHEPTUH, TEM MEHBIIIE
HEOIPEEIEHHOCTh BpEMEHU

B xoJ1e u3MepeHust ¢ J0CTaTOYHO BHICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYJIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CJIEIYET, PyKOBOACTBYSICh COOTHOIIEHUSIMU HEOIIPEIEIEHHOCTEN
I'eitzendepra.

1) Bpewms Ku3HU U DJHEPTHUS MJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

2) Koopaunata X 3JIeKTpOHA HE MOXKET OBIThH ONpE/IEIeHa C BHICOKOH
TOYHOCTBIO

3) Bce koopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

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

96 VK-1.V.1

Kak Ha3pIBaeTCsa COCTOSIHUE DIIEKTPOHA B aTOME, COOTBETCTBYIOILEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 dHEprun?

97 1) Bo30OyxaeHHOE coCcTOsTHUE OIIK-1.3.2
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKCHUSI MUKPOYACTHUIIBI B
MIEPUONYECKOM ITOTEHIINATE

2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU

98 MIPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIIK-1.3.2

3) B HaxoJIeHHM YacTHUIIbI Cpa3y B HECKOJIBKUX TOUKAX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoXAeHUH MUKPOUYACTHIIBI Yepe3 MOTCHIINATBHBIN Oapbep,

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

Kakue noaBm>xXHbIe YaCTUIB! WIIM KBa3UYACTHULIBI SBJIAIOTCS HOCUTEIAMHI
3apsja B MOJIYIPOBOAHUKAX?

99 1) DnekTpoHbI VK-6.3.2
2) IIpotoHnbl

3) DneKTpOHBI U BIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

Kunemaruka

2 Jnnamuka




3 1
4 OCHOBBI CIEIIMAJILHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue KoeOaHus
6 BonHOBBIE TPOLIECCHI
7 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
8 DNEKTPUUECTBO
9 Marnetusm
10 BonnoBas ontuka
11 KBanToBas ontuka
12 duznka atoma
13 KBanToBas MexaHuka
14 Craructuueckas pusznka
10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYpbl  OLIEHUBAHMSA

MH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus JIsl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTtonuueckue yka3zaHus JjIsl OOyJarOIIMXCsI IO OCBOCHHIO JIEKITMOHHOTO
Marepuania.

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
rIyOoOKoe W SICHOE W3TOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUH B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
GyHIaMEHTAIBHBIX TpOOJIeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHAET METOIO0JOTHUYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus: pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUITMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana:

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEIEISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMO/IaBaATENIEM;

— pa3BuTHE MNpPO(PECCHOHAIBHO-/IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— HAY4YUTbCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH TIJIaBHbIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIIOJIb30BaHUEM pa3/laTOYHOTO MaTrepuaja TIpU TMPOBEACHUU KOPOTKUX TUCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIIHE.

CTpyKTypa NpeaocTaBieHus JEKIMOHHOTO MaTepraa:

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).




11.2. Meronndeckue yka3zaHus Uit 00y4JaromuXxcs Mo MPOX0XKICHHIO MPAKTHYECKUX
3aHATHH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIu y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMUCS T10J] PYKOBOJICTBOM TIPETIOIaBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIEroCs SBISETCS MPUBUTHE 00YJIAFOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTHU M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnarupyemplie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

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

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
IUCIUILINHEL,

— BbBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHMS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpeOoBaHUs K IPOBEACHUIO IPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTHUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPaMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpPCE U B BHUJIE
pazbopa BOpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

Meroanueckue ykazaHUsi 1O TPOBEACHUIO MPAKTHYECKUX 3aHATUNA MPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubianoreke ['YAII B HanmewaTaHHOM M 3JIEKTPOHHOM
BUJIC:

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

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

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme IOIKHBI OBITh yKa3aHBI: HAa3BAaHUE IUCLUIUIMHBI, HAa3BAaHUE
PAaKTUYEeCKOW paboThl, GaMwivsg W HMHUIMAIB TOpernoaaBarens, (GamMuinsg W HHULUAIBI
CTyJICHTa, HOMEp €ro yueOHOMU TPYIIIEI U J1aTa 3alIUTH pa0OTHI.

OcHoenass uwacmev JOMKHA COJEp)KaTh 3aflaHue, pe3yJbTaThl JKCIEPUMEHTAIbHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHE MAaTEPUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl o pojenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI MO padoTe.

TpeGoBanus k 0hOPMIICHUIO OTYETA O MPAKTUYECKON paboTe

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




OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTWBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[Ipn popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne yka3zaHus JJIs1 OOYJarOIIMXCsI O BBITTOJIHEHHUIO JTa00paTOPHBIX
pa0or.

B xoxe BemonmHeHUs 1aboOpaTOpHBIX paboT OO0y4aIOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJBbHBIX MEPONPUSTHH.

Brimonnenue 1abopatopHBIX pabOT OO0y4aroIMMCS SIBISETCS HEOTHEMIIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

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

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajaHue U TpebGoBaHMs K IPOBEACHUIO J1a00PaTOPHBIX paboT

B Teuenme cemecTpa KakKIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiHe Pu3uKa JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio jJadopaTopHbiX paboT. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMN: OJHO Ha BBINOJIHEHHE
U3MEPEHUl, 1 OHO Ha 3amuTy oTdera. OTUEeT MMIIETCS HE BO BpeMs 3aHATHUM, a JoMa WU B
oubnmoreke.

B Hauazne cemecTpa 10 Havasna 3aHATUN CTYAEHT JIOJIKEH OBITh MPOUHCTPYKTHPOBAH IO
TEXHUKE O€30MacCHOCTH MpH TMPOBEIEHHH J1a0OpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (PUKCUPYETCs B CIIELIUAIBHOM JKypHAJIE; TaM HY>KHO 00s13aTE€JIbHO PACIHCATHCS.

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

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO 1ociie
Oecenpl ¢ mpenonasateneM. [IpenonaBatens 10keH yOeAUTHCS, YTO CTYACHT IOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM II0CTaBJIeHa;
— KakuMH pruOopamMu U Kak BEAYTCS] U3MEPEHUS;
— KaK CJIENyeT POBOAUTH YKCIIEPUMEHT.

[Tomy4yeHHsIH JoIycK K paboTe 0TMEYaeTcs MPernoAaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokose T0KHO ObITh OTPAXKEHO: TOYHOE MOJTHOE Ha3BaHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOAUYECKUM TIocoOueM; (amwuivs, WHUIIAAIIBI
CTyJIEHTa W HOMEp TPYIIbl, GaMuIusg W WHUIHMAIBI MPEnojaBaTeis; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA



JIEJIEHUs, KJIACC TOYHOCTH M [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEW YKa3aHHbIE; PE3YJbTaThl
M3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOHN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHCHIBAHNE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHH U BO3MOXXHOCTH
JIOMYCTUTh OIIMOKY MpH nepenuchiBaHnu. CTapaTelnbHOCTh U aKKYpaTHOCTD JIy4Ile HPOSIBUTH
pu opOpMJICHUH OTUETA.

ITo okOHYaHUU U3MEPEHUH MPOTOKOJ 0053aTENbHO JAETCS Ha MOANUCH MPETO1aBaTEeNIo.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTENbHBIM. [loANMMCH CTyeHTa B IPOTOKOJIE
0003HauaeT, 4T0 OH OTBEYAET 3a BCE MPOBEACHHBIC M3MEpPEHHs, a IMOANUCH MPENoAaBaTeNs
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MIOJIy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUJI IIPOTOKOJI.

[To pesynbratam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTYET W 3alIMIIaeT €ro Ha cleayromeM 3aHatuu. Ilpu 3amuTe ordera MOryT OBITH 3a/aHBI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M 10 MOJIYYEHHBIM pe3ylnbTaraM. 3a
NPUHATBHIA OTYET MPEToaBaTeNb BEICTABISIET CTYICHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE clenyromiei 1abopaTopHOil pabOoTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOt padboTe

OT4eT TOKEH COAEePKaTh CAEAYIOIINE Pa3Iebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPATOPHOM pabOTHI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CreryeT orpaHu4uThCsl (QyHKIMOHATBHON
WIM DJEKTPUYECKOl cxeMoil ycTaHoBKH. He HY)XKHO NpPUBOAMTHL BHEIIHETO BUAA NMPUOOPOB.
Jlanee HEOOXOIMMO ONMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XAPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHMUIA.

3. Paboune dpopmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, MO KOTOPBIM HEMOCPEICTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu U3BecTHO. Bee nmpuBeneHHbIE
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BreiBoa popmysn 1 mpomekyTOUHbIE BBIPaXKEHUS B 3TOM pasfiesie MPUBOAUTH HE HYKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yabTaTOB U3MEPEHU B 3TOM PA3ZEIIE TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaThl U3MEPEHUIN U BBIYMCICHUH.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXXHO NpEICTaBIATh B BUJAE HAITAHBIX Tabmul. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMITHUE JACCATUYHBIE pa3psaabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jere.

5. IIpumepsl BEIYUCIICHU.

B sToMm pa3zzgene otueTa 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE PUMEPHI BEIYUCICHUHN 1O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObl MPEernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrrunciieHre NOrpemHoCTe.

B ostom pa3znmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckasi o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCIISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.




DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosmiem mocobuun
aBTOpBI MOCTAPAIMCh OCTAaBUTH JIMIIb CaMO€ Ba)KHOE IO ATOM TeMe M H3JIOKHUTh MaTrepuan 1o
BO3MOXHOCTH IIPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadguku M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBbITh TMOAMHMCAHBI U
IPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o00s3aTenbHO
BBITMOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kaxkaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX EAMHMIIAX BJOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW ceTKU. M3MepeHHbIe Ha OMbITEe 3HAYEHUS MOJINCHIBATH
Ha ocax He ciexyeT. Ha rpaduk o0si3aTeNbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUYKH, U
MPOBOAMUTCS coenuHsomas ux JuHusA. OKOJIO OJAHON WM HECKOJBKHUX TOYEK OTKJIaJbIBAIOTCS
CHUCTEMaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OKOHYaTeNbHBIC PE3YNbTATHI, UX 00CYKICHUE, BBIBOIBL.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HAIMCaTh, KAKUE TOTYYCHBI BEJTMUUHBI, U C KAKUMU MTOTPEIITHOCTSIMH.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
OTH Pe3yabTaThl M WX MOTPEIIHOCTH, CHIEIaTh 3aKIIOUEHUE, KAKOW METOJ| JydYllie, TOYHEe,
yno0Hee.

Ecnu m3BecTHO TabMMYHOE 3HAYCHHE M3MEPEHHOU BEIMYUHBI, TO HY)XHO 00s3aTE€IhHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
WX COBIAJCHUH WM HECOBMAICHUU.

Ecnu B pabote 3HaueHUs] OHON W TOHM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTH PE3yJbTaThl HY)KHO 00SI3aTEIILHO CPaBHHUTHh M JAaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WJIM HECOBIACHUH.

B cmywae, xorma MexIy CpaBHMBAaGMBIMH BEIMYMHAMH HMEIOTCS HEIOMYCTUMBIC
pacxXxoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJXKHBIX TPUYHMHAX 3TOTO HECOBIAICHHS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIN
BOIIPOC.

BrIBOI TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHTanmu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM HokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie yKazaHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIC:

Mexanuka. Konebanus u BosHbl. MonekynsipHas ¢usuka. Jlaboparopusiii npaktukym //U.N.
KoBanenxo, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.Jl.Ilnexorkuna, .E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. ludpun. CII6I'YAIL 2014. 132 c.

OnexTpuuecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Konesusnios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'VAII, 2021. 103 c.




Bonnosas OITHKA. JlaGopaTopHbIii MIPAKTUKYM //E.H. Kotnukos, N.IIL
Kpexrynosa,H.I1.JlaBpoBckas, F0.A. HosukoBa, A.H. Tpormun. CITI6I'YAII, 2013. 68 c.
Bomnnosas onruka. Yueono-metoguueckoe mnocodue // E.H. Kornmukos, FO.A. HoBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KsanroBast ¢usuka. JlaGoparopusiii npaktukym // B.M. Amnzapees, M.IO. Eropos, W.N.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021.90 c.

11.4. MeTtonuueckue yka3zaHus Il OOYJarOIIMXCSI IO TTPOX0KICHUIO CaMOCTOATEIbHON

paboThl

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMNOJIaBaTeNsl, HO 0€3 €ro HernocpeCTBEHHOTO
YYaCTH.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gpopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUIN
YPOBEHb YCIIEBAGMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — padoTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
0 3204HON (hopMe 0OydeHus).

11.5. Meronuyeckue yka3aHus 1Jisi 00y4aromuxcs Mo MPOX0XKICHUIO TEKYIETO
KOHTpOJII YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOEHUS
JUCLUIIAHBL.

Tekymuit KOHTPOJb OCYIIECTBISIETCA MO KajeHAapHOMY ydeOHoMmy rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xaroTcs B paboumx yueOHbIX
mwiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHSA,
IPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMpernojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISFOTCS: YCTHBIN
ONpPOC Ha JIGKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpeactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00Oy4aromxcsi MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTPOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 3a HEro CTYACHT IOJy4MJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAABATENIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIeiicsl B cllyyae MpPOIycKa OO0YyYarolmuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITOJIHEHHS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS Ha
WHJUBUIYAJIbHBIX KOHCYJIBTALIMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEHY M0 Y4eOHOH TUCIHITIHHE.



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

11.6. MeTonuueckne yka3zaHus JJIs1 OOYJArOIIMXCSI 10 TTPOX0KICHUIO TTPOMEKYTOUHOM
aTTeCTallHH.

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

— D9K3aMeH — ¢opMma OICHKH 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4eHMs BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
OPUMEHATh MX IS PEHICHUs MPAaKTUYeCKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOPOIIO», «yIOBIECTBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BBIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOIO OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIIMCs
TEKYILLEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. JlemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PEIICHUI0 THUIOBBIX 3aJaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJEeTBOPHUTEIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenmmu copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUH ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Ounenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHINH
«HenocTaTouHbli». Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu 110
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepeueHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJATOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHW30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM ObUIM CIAaHbl M 3allUIIEHBbl Bce J1a0OpaTOpHBIE
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPOWTH aTTecTanuio. [Ipu moAroToBKe K CeCCHM ClIEAyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSM, OTBEACHHBIM JJIsl MOJATOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIErO KOHTPOJS M MPOMEXYTOYHON aTTeCTalluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu



CTYACHTOB M AaCIIMPAHTOB, O6yanOH1HXCH 10 O6p330BaTeJIBHBIM nporpaMmaM  BBICIICTO
obpazoBanus B ['YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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