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Jluct cornacoBanus paboueil mporpaMMBbl TUCIUIIITTHBI

IIporpamMmy cocrtaBui (a)
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Jo11, K..-M.H. Lo 12.06.2023 b.B. JloGaHoB
(IOIKHOCTB, Y. CTCTIEHb, 3BAHUC) (mopnHck, nara) (MHULIHATBL, HaMITHS)
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3amecTtutens qupekropa uactutyra GIITU i MeToL[quCKoﬁ pabote
JOIL., K.(h.-M.H. %}fyw /%1 06.2023 10.A. HoBukoBa

(TOIKHOCTB, Y. CTCTIEHB, 3BAHHUC) (ﬁoz[rmcr, JaTa) (MHUIIATBL, paMITHs)



AHHoTaIMA

Hucuunnuna «®dusmka» BXoJUT B 00pa30BaTeNIbHYIO MPOTrpaMMy BBICHIETO 00pa3oBaHUs
— mporpammy OakajaBpHata I10 HalpaBICHHIO MOAroToBKH / coemmaiapHocTH 27.03.01
«CranmapTu3anusi Y METPOJIOTHS»  HampaBiieHHOCcTH  «MeTposorusi, CTaHIapTU3alus,
ceprudukanusy. JucruninHa peanusyercs kadeapon «Noe3y.

JuciuminHa HateneHa Ha (popMupoBaHUE Y BEITYCKHHUKA CIEAYIONUX KOMICTCHITUI:

VYK-2 «CrocobeH ompenensarth Kpyr 3ajad B paMKax IOCTABJICHHOW IEM W BBHIOMPATH
ONTUMAJIBHBIC CIIOCOOBI MX PEIICHUsS, UCXOJS M3 JICHCTBYIONIMX MPABOBBIX HOPM, HUMEIOIIUXCS
PECYPCOB U OTpaHUYEHUII»

OIIK-1 «CrocobOeH aHAMM3UPOBATh 33/1a4¥ MPOPECCHOHATBHON JIESTEIILHOCTH Ha OCHOBE
MI0JIO)KEHUM, 3aKOHOB M METOJIOB B 00JIACTU €CTECTBEHHBIX HAYK U MAaTEMAaTUKI

OIIK-2 «Cmnocoben ¢(opMynupoBaTh 3amaud NpOPECCHOHATBHON JAEATEIBHOCTH Ha
OCHOBE 3HaHU# NPOGUIBHBIX PA3/IEIOB MATEMATUYECKUX U €CTECTBEHHO-HAYYHBIX JUCIMUILTHHY

OIIK-7 «Crnoco0eH OCyIIECTBISTh MOCTAHOBKY M BBIIMOJHEHSATh JKCIIEPHUMEHTHI 10
MPOBEPKE KOPPEKTHOCTH U JPPEKTUBHOCTH HAYYHO OOOCHOBAHHBIX pEIIEHUN B 00JIaCTH
CTaHJIapTU3ALMHU U METPOJIOIHYECKOr0 00ECICUeHUs»

ConepxaHre IUCIUIUITMHBI OXBAaThIBACT KPYT BOIIPOCOB, CBS3aHHBIX C MpoOiIeMaMu
o0mieit Gpu3uky.

[IpenogaBanue AUCHMILIUHBI TMpeAycMaTpuUBaeT cleAyromme (opMbl OpraHu3aluu
y4eOHOTO TpoIiecca: JEKIMH, TPAKTUIECKUE 3aHATHS, JJAOOpaTOpHbIE PabOThI, CAMOCTOATEIbHAS
pabora.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIIEAYIONINE BUJBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHHUS TUCIUIUIMHBI cocTaBisier 14 3adeTHbiX eawnwmi, 504
qaca.

SI3bIK 00yUYEHUS TIO TUCHUTIITUNHE «PYCCKUI.



1. TIlepedeHb mIaHUPYEMBIX PE3yIHTATOB OOYUSHHS 110 AUCIUILIHMHE

1.1. Ilenu nmpenoaaBaHus AUCIUILTAHBI
- IOJIy4Y€HHUE CTYICHTaMU HEOOXOUMBIX 3HAHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;

- IPEICTaBIECHHUE BO3MOXKHOCTH CTYJEHTaM pa3BUTh U IPOJAEMOHCTPUPOBATH HABBIKU B
U3MEpEHUSX, BEIUUCICHUSIX U 00pabOTKe pe3ylibTaTOB U3MEPEHUI;

- CO3JaHUE TOAJEpKHUBAIOIIEH O00pa30BaTEIbHOW CpeAbl IPENOJAaBaHUS ISl OCBOCHUS
TEXHUYECKUX JAUCLHUILIHMH.

1.2. JlucumrivHa BXOIUT B COCTaB 00s3aTeNbHON YacTH 00pa30BaTEIbHON MPOrpaMMBbI
BhIcIIero oopaszoBanus (nanee — OI1 BO).

1.3. TlepeueHp MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS MO AUCIHUILTHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTatamu ocBoeHus OIT BO.

B pesynbrate M3ydeHHs AMCUUILUIMHBI OOYYArOIIMICS JTOJDKEH 00agaTh CIEAYIOUIMMU
KOMITETEHIMSIMU WM UX 4yacTsMu. KoMIeTeHIMy 1 MHAUKATOPbl UX JOCTHKEHUS NPUBEJICHBI B
Tabmume 1.

Tabnuna 1 — IlepeueHb KOMIETEHIIMHN ¥ UHAUKATOPOB UX TOCTUKEHUS

Kon u
Kareropus (rpymnma) Ko v HanmMeHoBaHUE HHIUKATOPa
HauMEHOBAHUE
KOMIIETEHIUH JIOCTHXKEHUS KOMIIETEHIIUU
KOMIIETEHIUN
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
VK-2 CriocoGen OTPaHHYCHUS JIJIS1 PEIICHUS TTOCTaBICHHBIX
q
OTPENIEIATH KPYT i?ﬁaz Vi
3a1a4 B paMKax -2.V. yMeiTL MIPOBOJIUTH aHAJIN3
OCTABICHHON ey | OCTABICHHOM 1 Ig (dhopMyIUpOBaTH
W BEIGHPATH 3aJ1a4i, KOTOPhIE HEOOXOAUMO PEIIUTD JIJIst
€€ JTOCTH)KEHUS
OIITUMAJIBHEIE
VYHuBepcaiibHbIe VYK-2.V¥.3 ymeTs BbABUTATh
CIIOCOOBI UX . .
KOMIIETEHINHN aTbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuieHud, nCxoas nu3
OCIJIBIO BLI60pa ONTHMAIIBHBIX CIIOCO0OB

JNENCTBYIOIINX
[PABOBBIX HOPM, pelIeHys 3a1a4, B TOM YHCJIIE C IOMOLIbIO
- LpOBLIX cpereTs )
PECYPCOB 1 -2.B.2 BnageTh HaBbIKAMU BbIOOpA

. ONTUMAJILHOTO Croco0a pereHus 3a1au ¢
OrpaHUYEHUN

Y4E€TOM MMEIOLIUXCS YCIIOBHM, pECYPCOB U
OTrpaHUYEHUN

OobmenpodeccnoHalbHbIE
KOMIICTCHIIU N

OIIK-1 Crnocoben
aHAJTM3UPOBATH
3a1a4u
npodeccuoHaTBFHON
ACATCIIBHOCTH HaA
OCHOBE IIOJIOKCHHUH,
3aKOHOB M METO/I0OB
B 00JIacTH
€CTECTBEHHBIX HaYK
1 MaTEMaTHKH

OIIK-1.3.1 3HaTh OCHOBHEIC HOJIOKCHUS,
3aKOHBI 1 METOJbl €CTECTBEHHBIX HAyK U
MaTeMAaTHKH

ObmenpodeccruonanbHbIE
KOMIICTCHIIU N

OIIK-2 Cnocoben
¢bopmynupoBaTh
3a71a4n
npoecCHOHATEHON
JeSITeIbHOCTH Ha
OCHOBE 3HAHMI

PO HITEHBIX
pazzenoB

OIIK-2.3.1 3HaTh npoduiIbHBIE pa3aesbl
MaTeMaTHYECKHUX U €CTECTBEHHOHAYYHBIX
JUCLUIIIVH




MaTeMaTUYECKUX U
€CTECTBEHHO-
Hay4HBIX
JUCLUIUINH

OIIK-7 Cnocoben
OCYILIECTBIISITh
ITOCTAaHOBKY U
BBIIIOJIHEHATE
IKCIIEPUMEHTBHI 110
IIPOBEPKE
KOPPEKTHOCTH H

3 PEKTUBHOCTH
HAy4YHO
000CHOBAHHBIX
pelieHuii B 001acTi
CTaHIapTH3AIUHU U
METPOJIOTUIECKOTO
obecrieueHHs

Oo6menpodeccuoHaTbHbIC
KOMITCTCHITUH

OIIK-7.3.1 3HaTh METOABI MOIETTUPOBAHUS U
aHaJIN3a YKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUH

2. Mecro qucuumiuasl B cTpykType OI1
JluciumuinHa MOXKeT 0a3upoBaThCs Ha 3HAHUSIX, paHEe TPHOOPETEHHBIX 00YJaFOIIMHECS

IIpHU U3YUCHUU CIICAYHOIIUX JUCHUIIINH

— «MaremaTuka. AHaATHUTHYECKasi TEOMETPHS U JIMHEHHAsI anreopay;
— «MaremaTnka. MareMaTHYCCKUI aHAIN3Y,

— «MaremMmaTHka. TeOpI/IH BCpOHTHOCTeﬁ 1 MaTEMATUYCCKasA CTaTUCTHKA».
3HaHI/I$I, IMOJIYYCHHBIC IIPpU HU3YUCHUH MaTcpHalia IIaHHOﬁ JUCHUIINIMHBI, UMCHOT KaK
CaMOCTOATCIIBHOC 3HAUYCHUC, TAK U MOT'YT UCITIOJIb30BATLCA IIPU U3YYCHUU APYTUX JUCHUTIIIINH

— «MarepuanoBeicHUE;
— «MexaHukay;

— «DNEKTPOTEXHUKAY;

— «ONEKTPOHUKAY.

3. O0beM U Tpy0EMKOCTb TUCIUIUINHBI
Jlanable 00 o0mieM o0beMe AMCHUILIMHBI, TPYAOEMKOCTH OTHAEIbHBIX BUJOB y4eOHOMH
paloThI MO AUCHUILINHE (M pacHpeaeseHre TOH TPYI0EMKOCTH 110 CEMECTpaM) MPEICTABICHBI B

Tadimume 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTb JUCIHUIIIHHEI

TpynoemMKocCTs 110 ceMecTpam

Bun yue6HO# paboThl Bcero Nol N No3
1 2 3 4 5)

Oowan mpyooemKkocmo oucyuniuHbl, 14/ 504 5/ 180 5/ 180 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckoil n0020moeKu
AyoumopHhuie 3ausamus, BCero Jac. 204 68 68 68
B TOM YHCJIE:

nexmun (JI), (dac) 102 34 34 34

l('Ip&I;TPI‘—IGCKHe/ceMI/IHapCKI/Ie 3anarusa (113), 51 17 17 17

qac

naboparopusie pabotsl (JIP), (4ac) 51 17 17 17

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

9K3aMeH, (Jac) 144 54 54 36




Camocmoamenvnas paboma, Bcero (4ac) 156 58 58 40
Buo npomesxcymounoi ammecmayuu: 3a4er, k3.,
mudd. 3ager, sk3ameH (3ager, Jqudd. 3aq, k3., OKk3. OK3. OKk3.
DK3.*%) OK3.

IMpumeuanue: ~ KauauIaTCKHIT SK3aMEeH

4. CopeprxaHue JUCIUIUIAHBI
4.1. PacmpeneneHue TPyAOEMKOCTH TUCIUILIMHEI IO pa3iejiaM U BUJIaM 3aHATHH.
Pazensl, TeMBl AUCHUILTHHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabIUIE 3.

Tabnuua 3 — Pa3aensl, TeMbl AUCHUIUINHBL, UX TPYAOEMKOCTb

P33HCHI)I TEMbI JUCITUITJINHBI .HCKHI/II/I 113 (C3) P KIl CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. Mexanmnka 11 8 7 20
Pasznen 2. Konebanus u BOJHEL 11 6 7 19
Paznen 3. MonekynspHas ¢puznka 12 3 3 19
Hroro B cemectpe] 34 17 17 58
Cemectp 2
Pa3nen 4. DnexkrpuuecTBo 11 7 8 20
Pasznen 5. Margerusm 11 8 6 19
Pasgen 6. Omruka 12 2 3 19
Hroro B cemectpe: 34 17 17 58
Cemectp 3
Pasnen 7. KBanToBas onruka 11 5 7 14
Pasgen 8. KBantoBas Mexanuka 11 9 3 13
Paznen 9. Cratuctuueckas puznka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro | 102 51 51 0 156

[IpakTHyeckas MOJArOTOBKAa 3aKJIIOYaeTCs B HEMOCPEACTBEHHOM  BBIOJHEHUU
Oo0y4aroIMMHUCS  OMNpENEeNEeHHBIX  TPYHOBBIX  (YHKIMHA,  CBA3aHHBIX ¢  Oy;aymien
Ipo(eCCHOHATILHOMN 1EATENbHOCTBIO.

4.2. CO,Z[Cp)KaHI/IC PasacyioB U TEM JICKIIUMOHHBIX 3aHATHH.
CO,Z[Cp)KaHI/IC PpasacsioB U TEM JICKIIUMOHHBIX 3aHATUH IPUBCJACHO B Ta6n1/1ue 4.

Tabnuma 4 — Coaeprkanue pa3aeinoB U TEM JIEKIIMOHHOTO ITUKJIa

HOMCp pasacia HazBanue u COACPIKAHUC Pa3JaCIIOB U TEM JICKITUOHHBIX 3aHATUN

Pasznexn 1. MexaHuKa.

KunemaTtuka 1BMKeHHsI MaTepruanbHON TOUKH. [1yTh 1
nepemenienre. CkopocTs U yckopenue. HopmanbHoe n
KacarenbHoe yckopenus. [ToctynarensHoe 1 BpalaTesbHOE
nBrkeHre. OCHOBHas 3a7a4a KHUHEMATHUKU MaTepuaibHOU




TOYKH. CBA3b IMHEHWHBIX U YITIOBBIX BEJIUYHH IIPU
BpalLaTeIbHOM JBH)KCHUU.

HuepunanpHelie cucteMsl oTcyeTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOM TMHAMUKU - 3akoHbl HptoToHa. OCHOBHAs 3a1aya
JUHAMHUKU MaTepuanbHON TOUkU. HenHepuuanbHble CHCTEMBI
orcueTa. Cuiibl HHEpUMH. 3aKOH COXpaHEeHUs umnysbca. LleHTp
Macc 4 ero asuwxenue. CucreMa 1ieHTpa mMacc.

Mexannueckast pabora u MolHOCTh. KnHeTnueckas sHeprus.
3aMKHYTBIE M HE3aMKHYTbIE cucTeMBl. [loTeHnnanbHas sHeprus
cuctembl. CBA3b MEXKY IOTEHIIMAILHOW SHEPTUEHN U MTOJIEM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPaHEHUS MEXaHUYECKOU
JHEPIuMu.

MOMEHT CuJIbl 1 MOMEHT UMITYJIbCA. Y DPABHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTa UMITyJIbca. MOMEHT uMIysbca
TBEPJAOI0 TEJIa OTHOCUTEIBHO HENOABM)KHON 0cu. MOMEHT
uHepuuu. OCHOBHOE ypaBHEHHUE IMHAMUKU BpaIaTeIbHOIO
JBUKEHMS TBepAoro tena. Kunerndeckas sHeprus
BPAILAIOLIErocs TBEpAOro Teia. IlocTynaTel cienuaibHON
TEOPUU OTHOCUTEIBHOCTH. JIOPDEHII0BO COKpAIllEHNE JAJINHBI
ctepxHs. OCHOBBI pESITUBUCTCKON MexaHUKH. MIHTepBail, ero
MHBapUaHTHOCTb. PensaTuBucTcKuil uMiysibsc. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON NMHAMUKH. KuHeTnyeckas sHeprus
PEJIATUBUCTCKON YaCTULIBI.

CBs13b Macchl U 3Hepruu. CBsi3b MEXy SHEPTUel U UMITYJIbCOM
YaCTHULIBI.

Pasznen 2.

Kose0aHusi 1 BOJIHBI.

["apmoHMYECKMI M aHTAPMOHUYECKUN OCLUILIATOD
(MaTeMaTHYECKUN MasiTHUK, PU3NYECKUIN MasTHUK, KOJIeOaHUsI
noJ iefcTBUEM ynpyroit cuisl). CioxeHue KoyebaHui.
Huddepennnanbaoe ypaBHeHue konedanuii. CBOOOIHBIE,
3aryxatoinue konebanus. Beinyxkaennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX MTPOIIECCOB (TJIOCKUE U ChepUIecKre
BOJIHBI). BomHOBOe ypaBHeHue. [IpuHIHNI cyneprno3uiuu.
Oueprust BoJHbL. [loTok 3HEprun. THTEHCUBHOCTH BOJIHBI.
Crosuas BosiHa. 3ByK. OCHOBHBIE XapaKT€PUCTUKH 3BYKOBOM
BOJIHEL

Pasznexn 3.

MouJiexkyasipuas pu3uKa.

TepmoanHaMHYECKUE COCTOSHUS U Nporeccsl. [lonsaTue
¢bynkuuu cocrosiHus. Buyrpennss sneprus. Konuuecto
TeruioThl. PaboTa Tena npu n3mMenenuu ero oorema. Ilepsoe
HayaJio TepMoArHaMUKU. Temneparypa u BHYTPEHHsIsI DHEPIUs
Kak (QyHKIUS cocTosAHUS. TermnoeMKkocTb. DHTponus. Bropoe n
TpeThbe Havyasla TepMoAuHaMuKH. Teopemsl KapHo. 3akoH
BO3pPAaCTaHUsl SHTPOIHH.

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUSA, BHYTPEHHSS DHEPI U,

TEIIOEMKOCTH, YpaBHEHUE afra0daTel, padoTa MpHu pa3IuyHbIX
nporieccax, SHTpomus ). CKOPOCTH TEIUIOBOTO JTBHKECHUSI
Mosiekyn. CpenHsisi KHHeTH4YecKas sHeprust Mosiekyil. OCHOBHOE
ypaBHEHHE KMHETHYECKOW TEOPUHU UI€ATbHBIX Ta30B.
Pacnpenenenue bonbimana.

Paznen 4.

DJIEeKTPHYeCTBO.




Onexrpuueckuii 3apsa. CBOMCTBA AIEKTPUUYECKOTO 3apsa.
BzaumopeiicTBre 351eKTpUUECKHX 3aps10B B BaKyyMe. 3aKOH
Kynona. Dnexkrpocrarnueckoe nose. Hanps>keHHOCTD
AIIEKTpOCTaTUYeCcKOro mnosst. [IpuHimn cynepno3unuu.
DneKTpudecKuid JUmosb. PaboTa cuit 3IeKTpOCTaTHIeCKOTO
noJis. Teopema o HUPKYIISIMKN BEKTOpPA HAPSKEHHOCTH.
[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO TTOJISL.
HanpsbkeHHOCTh U OTEHLIMAN 3JIEKTPOCTATHYECKOr o MOJIs,
cBsA3b Mex 1y HUMH. Teopema ["aycca Ji1s1 2J1€eKTpOCTaTHYECKOTO
M0JIsl B BaKyyMme. DJIEKTPOCTAaTUKa B BellecTBe. THUIIBI
TdnekTpukoB. [lonspuzanus ausnekTpukoB. CBOOOAHbIE U
CBs3aHHbIE 3apsiabl. [{usnekrpudeckas BOCIPUUMYHUBOCTb.
JsnexTpudeckas IpOHUIIAEMOCTh. DJIEKTPUUYECKOE CMELLIEHHE
(unnykus). Teopema ["aycca i 31€KTPUYECKOTO MO B
nuaiiekTpuke. [lone BHYyTpU NpoBOJHUKA. DIEKTPOEMKOCTbD.
Konzgencaropbl. DHEprusi CUCTEMBI SIEKTPUUECKUX 3aPsI0B.
DHeprusi 3apssKeHHOTo MpoBoiHKUKA. OOBbEeMHAs! INIOTHOCTh
SHEPTUH IEKTPUUECKOTO MO, DNEKTPUUECKUH TOK.
DnekTpoaBmxKyias cuia. 3akoHsl Oma u Jxoynsa-Jlenia B
WHTErpaJIbHON U auddepeHImaIbHoi popMax.

Pasznexn 5.

Maruerusm.

3akon buo-Casapa-Jlamaca. [lone conenonna u Topousa.
®opmyna Jlopenna. Cuna Amnepa. MarauTHoe mose B
BemecTBe. Hamarunuennocts. MarauTHast BOCIPUUMYHUBOCTb.
MarnuTtHas npoHUIIaeMoCcTh. HanpsykeHHOCTh MarHUTHOTO
noJist. Jl[maMarHeTHKy, mapamMarHeTuKu, GeppoMarHeTHKH.
TeopeMa 0 IMPKYIALUUUA BEKTOPA HAMIPSKEHHOCTH MAarHUTHOTO
nosist. 3akoH Dapanest. [IpaBuso Jlenma. CamonHyKIusl.
Bzaumnas nnaykmus. O6beMHas IIIOTHOCTh SHEPTUU
MarHuTHOTO nonis. Cucrema ypaBHeHUM MakcBesia.
MarepuanbHble ypaBHEHUS.

Paszen 6.

OnTuka.

[Tnockre MOHOXPOMATUYECKHUE DIIEKTPOMATHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. BekTop YMmoBa-
[ToiiHTHHTa. 3aKOHBI IPETOMIIEHUS U OTPAYKEHUS CBETA.
AOcomoTHBIN noka3zarens npenomieHus. Marepdepenmus.
Mertonbl HabOroAeHUs UHTepdepeHun cBeta. Judpakuns
ceera. [Ipunuun I'olirenca-®Openens. ucnepcus ceera.
Judpakunonnas pemerka. [lonsgpuzamnus cBera. 3akoH
Manroca.

Paszgen 7.

KBanroBas onruka.

TennoBoe uznyuenue Tein. 3akoH Kupxroda. 3akoHbl
W3JIy9eHHS a0COJIFOTHO YePHOTO Tena. Y IbTpaduonaeToBas
karactpoda. KBantoBas runoresa u gpopmyna [Inanka.
KBanroBas ontuka. ®otosddext, onbitl CToseroBa. @OTOHBI.
Jasnenue ceta. KoprnyckymsipHo-BoIHOBOH ayanusM. D¢ ekt
Komnrona.

Pasgen 8.

KBaHnToBas mexaHuka.

Teopus bopa. OnbiTel @panka u I'epra. I'unoresa ae bpoiins.
da30Bas U rpymIoBas CKOpoCTH BOJIH Je bpoiurst. BonHoBoit
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHKE BOJIH J¢ bpoiisi.
[Tpunnun vHeonpenenenHoctu [ eitzendepra. Bonmnoas




¢byHK1UMs, ee OCHOBHBIE cBOiicTBa. OnepaTropsl pru3nuecKux
BEJIMYMH. BpeMeHHOE U CTallMOHAapHOE YpaBHEHUE
[lIpenunrepa, kBaHTOBbIE cOCTOsIHUS. KBaHTOBBIE ypaBHEHUS
nemwxkennd. CeoOoaHas yactuia. Yactuia B 0eCKOHEYHOH
noreHuranbHou sime. KBanTtoBeiil ocumsuisitop. Hynesas
sHeprus, HyjeBble konebanus. [IpoxoxaeHne 4acTUIbI uepe3
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINA AP EKT.

ATOM BOZIOpO/a B KBAHTOBOM MexaHuke. KBaHTOBBIE unca.
OpOuTtanbHBI MEXaHUYECKUN M MATHUTHBI MOMEHTBI
aneKTpoHa B aToMe. OpOoUTaabHOE TMPOMAarHUTHOE OTHOIICHHUE.
Omnpit lltepna u I'epnaxa. Cnun 3nexTpoHa. [IpunHnun
TOXKJIECTBEHHOCTU MUKpoYacThll. DepMUOHBI U OO30HBI.
CuMMeTpus BOJTHOBOU ()YHKIIH CUCTEMBI OJIMHAKOBBIX YaCTHII.
[Tpunnumn [Maymu. O0bsCHEHHE TIEPUOANIESCKON CHCTEMBI
anemenToB JI.11. Menpeneena.

DHepreTU4ecKuil CIeKTp aTOMOB 1 MoJieKyJ. [Tpupona
XUMHYECKOU CBSI3H.

Pasznexn 9.

Crarucruyeckas pusuka.

Craructuueckuii Mmetos1. @a30Boe NPOCTPAHCTBO.
Pacnipenenenne ['m66ca. CtarucTideckoe UCTOTKOBAHUE
sHTponuu. CBoboaHast sHeprua. CTaTUCTUYECKOE OMTUCaHHE
KBaHTOBOI CHCTEMBI, pa3IMuue MeXy KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUUYECKON BEPOATHOCTSAMH.
Kitaccnueckas cratuctuka Makcseia-bosbiivana. KBaHTOBBIE
cratuctuku Gepmu-/lupaka u boze-Ditnmreitna. CpaBHeHue
pa3IMYHbIX CTATUCTHUK.

Pacnipenenenne @epmu-/lupaka uis 371€KTPOHHOTO rasa.
DNEeKTPOHBI B KpucTaiax. JHeprus @epMu, BHIPOKIECHHBIN 1
HEBBIPOKJICHHBIN IEKTPOHHBIN T'a3. DJIEKTPOHHAsS
TEIIOEMKOCTh. TerIoeMKOCTh KPUCTAUINYECKOMN PEIIETKHU.
Knaccuueckas reopusi, Teopus DitHinreiina u Jle6as. @oHOHBI.
@DOTOHHBI ra3s.

4.3. TlpakTuueckue (CEMHHAPCKHE) 3aHATHS
TeMbl IpaKTHYECKUX 3aHATUN U UX TPYJOEMKOCTh MTPUBEICHBI B TAOIHIIE 5.

Ta6Jmua 5- HpaKTI/I‘leCKI/IC 3aHATUA U UX TPYAOCMKOCTb

| T DopmbI N3 anx } No
o €MBI TPAKTUIECKHIX TpynoeMKOCTb, | mpakTHUYECKOI | pa3ziena
/1 3aHATUI TpaKTHICCKIX (gac) MMOATOTOBKH, | IUCITHIT
3aHATHI ’
(gac) JINHEI
Cemectp 1
1 Kunematuka u Pemenue 3amau 2 1
TAHAMHUKA
MaTepuaIbHON TOUKH
2 Kunemaruka u Pemrenue 3amau 3 1
JTMHAMHKA
a0COJIIOTHO TBEP/IOTO
Tela
3 CrnenuanbHas TEOpUS Pemenue 3amau 3 1
OTHOCHTEIILHOCTH
4 Kunemaruka u Pertenne 3amau 3 2




IVHAMHUKA KOJIeOaHui

XapaKTepUCTUKHU
BOJIHOBBIX MPOLIECCOB

Pemenue 3agau

MonexynsipHo-
KMHETHYECKas TEOpUs

Pemenue 3agau

CemecTp 2

Hanpsioxennocts u
MOTEHLIAAT
IEKTPOCTATUYECKOTO
OJIst

Pemenue 3agau

JlBmxeHue
3apsSKEHHBIX YaCTHUIL B
AJIIEKTPOCTATHYECKOM
nose

Pemrenue 3amau

Jna5exTpuku B
ANEKTPUYECKOM TIOJIE.
Konnencarop

Pemenue 3agau

10

XapaKkTepuCTUKU
AIIEKTPUUYECKOTO TOKA

Pemenue 3agau

11

Nunykums
MarHuTHOTO TIOJIA.
CHJIbl B MAarHUTHBIX

TOJISIX

Pemenue 3agau

12

3akoH
3JIEKTPOMArHUTHOM
nHaykunn @apazes.
PaboTta B MArHUTHBIX
TOJISIX

Pemenue 3agau

13

NuTepdepennus,

TUpakiys,
HOJISIPU3aLns

Pemenue 3agau

Cemectp 3

14

Tennoroe H3JIYUCHHC,

dbotorddext

Pemenue 3agau

15

O¢ddext KommtoHa,
cBOicTBa (POTOHOB

Pemenue 3agau

16

ATOM BOAOpOJA.
[Toctynater bopa

Pemenue 3agau

17

CooTtHoeHue
HEONPENEeNCHHOCTEN
['eiizenbOepra, BOHBI

ne bporins

Pemmenue 3amau

18

YpaBHeHue
[[Ipenunrepa
[ToTeHmansHbIe
Oapbepsl

Pemmenue 3amau

19

Ksaunrosas
CTaTUCTUKA

Pemenue 3agau

Bcero

51

4.4. JlaGopaTopHBIC 3aHATUS




Tembl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEACHBI B Ta0nuIe 6.

Tabnuua 6 — JlabopaTtopHbIe 3aHATHS H UX TPYAOEMKOCTh

W3 mux Ne
Ne HaunmenoBanwue 1a00paTOPHBIX padOT TpynoemKocts, | npakTieckoii | pasnena
/1 (uac) MOJITOTOBKH, | JUCIIMII
(gac) JIUHBI
Cemectp 1
1 | Masaruuk MakcBemia 4 1
2 | HaxJIOHHBIN MasTHUK 4 2
3 | CTOJIKHOBEHHE I1IapOB 3 1
4 | MaremMaTHuecKUi 1 OOOPOTHBINH MasiTHUKA 3 2
5 | OmnpeneneHnne CKOPOCTH 3ByKa B BO3AYXE 3 3
Cemectp 2
6 | OmnpeneneHue 3JIEKTPOEMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcaliMOHHBIX KojeOaHui 4 4
8 | OmnpeneneHue ropu30HTATBHOM 3 5
COCTABJISIFOILICH HANPSDKEHHOCTH
MarHuTHOTO T0JIs1 3eMIIH
9 | OnpexaencHue yaeabHOTO 3apsiia HICKTPOHA 3 5
10 | Koumbia HetotoHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOT'O HU3ITyYCHHUS 4 7
12 | Buemrnwuii potordpdext 3 7
13 | Usydenue criekTpa aToMa BOg0OpoIa 4 9
14 | OmnpeneneHue MOTEHIMANIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenue SHEPTUU 0L — YACTHII IO 3 9
nmpoOery B BO3Ayxe
Bcero 51
4.5. KypcoBoe nNpoeKTHpoBaHUe/ BBIIIOJHEHUE KYPCOBOM pabOThI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
4.6. CamocrosTenbHas padoTa 00yJaroIIXCst
Bunbr camocTosTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEICHBI B TaOIUIE 7.
Tabnuma 7 — Buasl caMocTosTeNbHOM paboThI U €€ TPYA0EMKOCTh
Bun camocTositensHOM paboThI Beero, Cemecp 1, Cemectp 2, Cemecp 3,
qac qac qac qac
1 2 3 4 5
W3yueHne TeOpeTHIECKOTO MaTepraa 52 20 19 13
qucuuriaHbl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIO 50 19 19 14
ycneBaemoctu (TKYVY)




IlonroroBka K MpoOMeEKyTOUHON
arrectaruu (I1A)

52 19

20

13

Bcero: 156 58

58

40

5. [lepedyeHn yueOHO-METOAMIECKOTO 0OCCIICUECHUS

JUTSL CAMOCTOSITENIbHOM pabOoThI 00YJaIOIIUXCS 110 TUCIUTUTHHE (MOIYITIO)
Y4eOHO-MeTOIMYeCKUE MaTepUabl Uil CaMOCTOSTEIbHON paboThl 00y4aromuXcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U FJIEKTPOHHBIX YUEOHBIX U3TaHUMN
[Tepeuenp meyaTHBIX U 3JIEKTPOHHBIX YU€OHBIX U3aHUH MTpUBECH B TabmuIe 8.
Tabnuia 8— Ilepeyenb neyaTHbIX U AJIIEKTPOHHBIX YUCOHBIX U3/1aHUIN

Mudp/
URL anpec

bubnuorpaduyeckas ccpuika

KomnuectBo

OK3CMILISAPOB B

oubnuoreke

(KpOME3JIEeKTPOHHBIX
HK3EMILISIPOB)

53
T76

Kypc pusuku: yuedbHoe nocoodue /
T. U. Tpodpumosa. - 21-e usn.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabmn. - (Boiciiee
obpasoanmue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

94

53
Cl2

Kypc ¢pusuku: yae6Hoe nocodue:
B 3T1./ . B. CaBenbes. - 4-e us.,
ctep. - CII6.: JIans. -
(Knaccuueckas yueGHast
auteparypa no pusuke) (Jlyumme
KJaccudyeckue yueOnukn). T. 2:
OnektpuuectBo. Konebanus u
BOJIHBL. BontHOBas onTuka. - 4-¢
usn. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
Cl2

Kypc obuieit puzuku: yueOHoe
noco6ue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: JIaus, 2007 -
(Knaccuueckas yuebHast
nuteparypa 1o ¢usuke) (Jlyumve
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usnka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc obuieit puzuku: yueOHoe
noco6wue: B 3 1./ . B. Caernbes.
- 9-e u3n., crep. - CIIG.: Jlaus. -
(Knaccuueckas yueOHas
aurepatypa o pusuke) (Jlyumme

87




Kiaccuueckue yueonukn). T. 2:
DJIEKTPUYECTBO U MarHETH3M.
Boansl. Ontuka. - 2007. - 496 c.:
puc., Tabma. - ISBN 978-5-8114-
0631-9

53
Cl2

Kypc ob6meit ¢pusuku: yaedHoe
noco6ue: B 3 1./ 1. B. CaBenbes.
- 8-e u3n., crep. - CIIG.: Jlans. -
(Knaccuueckas yueOHast
muteparypa 1o puszuke) (JIyqmmue
Kiaccuueckue yueonukn). T. 3:
KBanrtoBas ontuka. AToMHast
¢u3nka. Dusnka TBEPIOTO Tea.
dusrka aTOMHOTO spa U
aneMeHTapHbIX Yactuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexannka: OCHOBHBIC 3aKOHBI:
yueoHoe nocobue / U. E. posos.
- 7-e u31. - M.: JlabopaTopus
bazoBeix 3nanuii, 2005. - 311 c.:
rpad., Tadu. - ISBN 5-94774-196-
2

121

534
183

BoJstHOBBIE MTpOLIECCHI.
OcCHOBHBIE 3aKOHBI: y4eOHOE
nocobue / U. E. Uponos. - 2-¢
U3, goi. - M.: Jlaboparopus
Bbazosrix 3nanuii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
N8&3

®uzrka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4eOHOE
nocob6ue / U. E. Uponos.. - M.:
®duzMaTiaut: HeBckuii 1uanexr,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
183

OnektpomarHetusM: OCHOBHbBIE
3aKkoHbI: yueOHoe mocobue / U. E.
Uponos. - 4-e uzn. - M.:
Jlabopatopust bazoBeix 3HaHMIA:
dusmataut, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
83

KBanroBas ¢usuka: OCHOBHbIE
3aKOHBI: yueOHoe nmocodue / U. E.
Hponos. - M.; CII0.: ®uzMaTiur:
Hesckuii quanekt: Jlaboparopus
Bba3oBrix 3nanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

https://e.lanbook.com/

Cagennes, 1. B. Kypc obmeit




book/142380

¢dbusukn: yuebHOe mocodue: B 3
tomax / . B. CaBenbeB. - 16-¢
u3a., crep. - Cankr-IletepOypr:
Jlane, 2020 - Tom 1. Mexanuka.
MonekynsapHas ¢usuka - 2020.

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yaebHoe mocobue: B 3
tomax / W. B. Casenbes. - 13-¢
u31., crep. - Cankr-IlerepOypr:
Jlans, [6.1.]. - Tom 3: KBanToBas
onrtuka. AToMHas (U3MKa.
®usuka TBepaoro tena. dusuka

ATOMHOTO SIJIpa U SJIEMEHTAPHBIX
yactur - 2019. - 320 c.

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

Crpenxkos, C. II. MexaHuka:
yueOnuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 KH.
Kuwra 1: Mexanuka: yueOHUK
s 6akanaBpos / b. B. bonnapes,
H. I1. Kanamuukos, I'. T'.
CnupuH. - Mocksa:
N3parensctBo FOpaiit, 2019. -
353c.

https://urait.ru/bcode/425490

Kypc obmieit ¢pusnku B 3 KH.
Knura 2: anekTpoMarHeTusm,
ONTHKA, KBAHTOBAs (pU3MKa:
yueOHuUK i 6akanaspoB / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. CimpwuH. - 2-e u3n. -Mockaa:
WznarensctBo KOpaiit, 2019. -
441 c.

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

CusyxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocodue asns
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxun JI.B., - 6-¢
u3J., crep. - Mocksa:
OU3SMATIJINT, 2014. - 560 c.

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

Cusyxus, /1. B. O6mmuii kypc
¢uzuku: YuebHoe nocodue asns
BYy30B: B 5 Tomax Tom 2:
TepMoarHAMUKA W MOJIEKYJISIpHAST
¢uzuka / CuByxun J1.B., - 6-¢
u3J., crep. - Mocksa:
OU3SMATIINT, 2014. - 544 c.

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

CuByxuH, /1. B. O6mmii kypc
¢busuku: YaeOHoe mocodue st




BYy30B: B 5 Tomax Tom 3:
DnexrpuuectBo / CuByxun J[.B., -
6-e u3n., crep. - Mocksa:
OU3MATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 CazonoB, A. b. Snepnas ¢pusuka
: yueGHOe rmocooue /st By30B / A.
b. Ca3oHOB. - 2-¢ u31., ucrp. u

noI. - Mocksa : 3gatenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. SnepHas dhusuka
u no3umerpusi. COOpHHK 32124 :
ydaeOHoe rmocodue 1u1st By30B / A.
b. Cazonos, M. A. boropojckas. -
2-¢ U311, uctp. u Jo1. - Mockga :
NznarensctBo KOpaiit, 2020. - 98
C.

7. IlepeyeHb HJIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTu « HTepHeT»
[lepeuenn AEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcos MH(}OPMALIMOHHO-
TEJICKOMMYHUKALIMOHHOU cetu «VHTepHeT», HEeOOXOIMWMBIX JJisi OCBOCHHS JUCIUILIAHBI
IpUBE/EH B Tabaule 9.

Tabmuma 9 — IlepeueHb SIEKTPOHHBIX O00pa30BATENBbHBIX PECypcoB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «IHTepHEeT»
URL agpec HanMmenoBanue
https://new-science.ru/category/fizika/ Wutepuer-xypuan «Hosas Haykay. Pa3nen
¢$uznka
https://ufn.ru/ru/ DJIEKTPOHHAs BEPCHS KypHaia «Y Criexu

(bu3nueckux HayK», Ou3nuecKuii MHCTUTYT
nM. I1.H. JIebeneBa Poccuiickoi akageMun

HayK

https://zanauku.mipt.ru/category/science/physics/ | DnexTpoHHas Bepcus )KypHaia «3a HayKy»

https://openedu.ru/ O6pazoBarenpHast wiatgopma «OTKpPBITOE
o0pa3zoBaHHe»

https://fizikaguap.ru/ OOpa3zoBaTenbHbIi pecypc Kadenpbl
¢uzuku ['YAIT

8. IlepeueHp HH(POPMAITMOHHBIX TEXHOIOTHHA
8.1. [lepeueHp mporpaMMHOro OOECIEYEHHUs, HCIIOIB3YEMOT0 MPH OCYILECTBICHUU
00pa30oBaTeNbHOrO NpoIiecca 10 TUCLUITIINHE.
[lepedens ucnonb3yeMoro NporpaMMHOro odecredeHus npejacranieH B Tadmuie 10.

Ta6nuua 10— [lepeuens nporpaMMHOTo obecreyeHus

Ne o/ HauMmenoBanue

1 MS Windows

2 MS Office




8.2. IlepeucHb HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCITOJIb3YEMBIX pu
OCYIIIECTBJICHUH 00Pa30BaTEIHLHOIO MPOIIecca 110 JUCIHUILINHE

[lepeyenp WCMONB3yeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTABICH B
Tabyume 11.

Tabmuua 11— Iepedens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /mt Hanmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHUYECKas O6a3a
CocraB  MaTepHalbHO-TEXHMYECKOM  0a3bl, HEOOXOAWMOW Ui  OCYILECTBJIICHUS
00pa3oBaTeNpHOIO Ipoliecca 110 IUCLUILINHE, IpeicTaBieH B Taduunel 2.

Tabmuma 12 — CoctaB MaTeprallbHO-TEXHUYIECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acTH Howmep aynuropun
/i MaTepUaIbHO-TEXHUYECKOM 0a3bl (Tp1 HEOOXOTUMOCTH)
1 VYyeOHast ayuTopus i 3aHATUN JTEKIIMOHHOTO THIIA, 196135, r. Caukr-
71a00paTOPHBIX 3aHATUN, 3aHATUN CEMUHAPCKOTO TUIIA, ITetepOypr, yiu.
TPYIIIOBBIX U MHIUBUYAJIBHBIX KOHCYJIBTALNM, TEKYILETO Facremno, 1. 15,
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTALINH. aynuropus Ne31-046

Ocnamenune: Crienuaan3upoBaHHas MeOelb; TEXHUISCKUE
cpencTBa 00y4eHuUs, CIy>Kallue 17 MpeICTaBIeHUs yaeOHO
uH(popManuu 60JIbII0N ayauTopun; 1a00paTopHOE
o0opynoBaHue (KOMILJIEKT TPUOOPOB Al GPUZNYECKUX
U3MepeHu (3IeKTpOHHBIN 3aB0J]1 DbBpo Bpolyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM

—05; FRM —10)

2 | YueOHas ayTuTOPHS IS TIPAKTHUSCKUX 3aHATHH, 3aHATHN 196135, r. CaHkT-
CEeMMHAPCKOI'0 TUIMA, 1a00paTOPHBIX 3aHATHH, TPYIIOBBIX U I[TerepOypr, y.
VHJUBUYAJIbHBIX KOHCYJIBTALMN, TEKYIIETO KOHTPOIIA U Facremno, x. 15,
MIPOMEXYTOUYHOM ATTECTALIUH. aynutopust Ne31-048

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00ydeHUs, CITy Kallue ISl IPeCTaBIeHNUs yIeOHOH
uHpopManuu O0JIBIION ayTUTOPUH; T1a00paTOpHOE
o0opyoBaHue (KOMILIEKT TPUOOPOB sl GPUZNYECKUX
U3MepeHHil (AIeKTPOHHBIN 3aBoj DibBpo Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM

— 05; FRM —10)

3 YueOHas ayAuTOpUs 7151 3aHATUH JIEKITMOHHOTO THTIA, 3aHATHHA 196135, r. Caukrt-
CEMHMHAPCKOIr'o TUIIA, TPYIIOBLIX U HHAWBUIYAIbHBIX ITerepOypr, ya.
KOHCYJIBTALIUH, TEKYLEr0 KOHTPOJIS U IIPOMEXKYTOYHOU lacremo, 1. 15,
aTTeCTallUN. aymuropus Ne32-01

Ocnamenue: Crieriuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpezacTBa 00ydeHus, CIry>Kallue s IpeCTaBIeHNus yaeOHOH
uHpopManuu O0JIBIION ayTUTOPHH; HAOOP
JIEMOHCTPAIIMOHHOTO 000pYyIOBaHUSL.




VYueOHast ayTUTOpHs [Vl NPAKTUUECKUX 3aHATUH TUTIA,
71a00paTOPHBIX 3aHATUMN, 3aHATUN CEMUHAPCKOTO THIIA,
TPYNIOBBIX U MHAUBHUIYAIbHBIX KOHCYIbTAIIUH, TEKYIIIETO
KOHTPOJISI U IPOMEXYTOUHOM aTTeCTal|H.

Ocnaienue: Criennaan3upoBaHHas MeOesb; TEXHUYECKHE
CpelCcTBa O0yUYCHMS, CITyXKAIKE TS PEACTABIICHUS YIeOHOM
nHpopMaIuu 0OJIBIION ayAUTOPUH; TaO0paTOPHOE
o0opynoBaHue (MOAY/IbHbIE TA00PATOPHBIE YCTAHOBKH I10
anekrpomaraetTuzmy: OI1D — 03, @I — 07, GIID — 05, PI1D
— 08, DIID — 11, OIID — 12, OIID — 04 (OOO «MHTOCH T.
MockBa); MEKPOCHCTEMBI; JJa0OpaTOpHbIe PadOTHI MO
BOJIHOBOI1 ontuke: 1.bunpuzma ®@penens, 2.Konpua HetoToHa,
3. dudpakmus miockux BojH, 4.JludpakiinoHHas penierka,
S.IHonspuzanus ceeta, 6.0npeneneHue JIMH BOJIH
CHEKTpalIbHBIX JTUHUM; JabopaTopusblil creng UT3-OM-II-I110
(OO0 «IIpodobpazoBanue» r. Kazanp)).

196135, r. CaHkT-
[TerepOypr, yim.
T'acremo, a. 15,
aynutopus Ne32-04

VYuyeOHast ayIuTOpHs JUIs J1aOOPATOPHBIX 3aHIATUH.
Ocnamenue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
CpeAcTBa O0YYEHUs, CIyXKaIue AJIs PEICTaBICHUS yIeOHOH
uH(popManuu 601610 ayauTopun; 1a00paTopHOE
o0opynoBaHue (MoyJIbHbIE 1JAOOPATOPHBIE YCTAHOBKHU 110
anekrpomaraetTuzmy: OI1D — 03, OI1D — 07, GIID — 05, PI1D
— 08, DIID — 11, OIID — 12, BIID — 04 (OOO «MHTOCH T.
MockBa); MUKpPOCUCTEMBI; 1a00paTOpHbIE pabOTHI 1O
BOJIHOBOI1 ontuke: 1.bunpusma ®@penens, 2.Konpua HetoToHa,
3. Audpaxmus niaockux BosH, 4.J{nudpakuronHHas peuerka,
5.Ilonapuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpaJIbHBIX JTUHUM; TabopaTopHblil creng UT3-OM-II-110
(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. Caukr-
[TerepOypr, yi.
T'acremo, u. 15,
aynuropus Ne32-06

Y4ueOHast ayTUuTOpHS IS TPAaKTUIECKUX 3aHATHH,
a00paTOPHBIX 3aHATUN, 3aHITHI CEMUHAPCKOTO THTIA,
IPYNIIOBBIX M MHIUBUAYAJIbHBIX KOHCYIbTALUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIHH.

OcHamenue: Crienuann3upoBaHHas MeOeb; TEXHUUECKHE
cpeacTBa 00ydeHUs, Ciry>Kallue s IpeCcTaBIeHns yaeOHOoH
uHpopManuu O0JIBIION ayTUTOPHUH; T1a00paTOpHOE
obopynoBaHue

(;mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTL]
«Bnaaucy, r. Mocksa); naboparopusie crenas M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-IIO (OOO IIpodobpa3zoBanue,
r. Kazans); ycranoBku ®I1K-03, OI1K-05, GIIK-10 (HIIII
«Y4eOHas TeXHUKay», I. MOCKBa)).

196135, r. CaHkTt-
[TerepOypr, yiu.
T"acrenmo, 1. 15,
aymuropus Ne32-05.

VYueOHast ayTuTOpHs JUIs1 J1aOOPATOPHBIX 3aHITUH.
Ocnamenue: Crieriuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHUsI, CITyKallue IS PeCTaBIeHNUs YIeOHOH
nH(popMaIu OOJIBIION ayAUTOPUHN; TaOOpaTOPHOE
o0opynoBaHue.

(;mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTL]
«Bnaaucy, . Mocksa); mabopatophubie crennbl M-AUT-T10,

196135, r. CaHkT-
[etepOypr, y.
T"acremo, n. 15,
ayauropus Ne32-03.




YUC-AB-/1P, YUC-AB-YCII-TTO (OOOQ IIpodobpazoBanue,
r. Kazans); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«Y4eOHas TeXHUKa», I. MOCKBA)).

10. Onenounsle cpeacTBa I IPOBEAECHUS IPOMEXKYTOUHOHM aTTecTaluu
10.1. CoctaB ONEHOYHBIX CPEACTBIUIA TPOBEACHHUS IPOMEKYTOUHOM aTTecTaluu
o0yyaroImuxcs o JUCLUIUIMHE pUBEIeH B Tabuune 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB AJIS POBEJACHUS IPOMEKYTOUHOM aTTECTAIIUH

By npoMexyTouHO# arTecTarun [TepeveHb OLIEHOYHBIX CPEICTB
DK3aMeH Crmcok BOIPOCOB K DK3aMEHY;
DK3aMeHAaI[MOHHBIC OMIIETHI,
3amaun;
TecTsl.

10.2. B kayecTBe KpHUTEpHEB OLEHKH YpPOBHSI C(HOPMHUPOBAHHOCTA (OCBOCHHS)
KOMIIETEHIIMH 00yJarouumucs NpuMeHsercss S-OayibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KoTopas npuBeeHa B Tabnuie 14. B TeueHue cemMecTpa MOXKET MCHOIb30BATHCS
100-0amnmpHast ~ mKaja  MOZAYJIbHO-PEHTHHIOBOM  CHUCTeMBbl ~ YHHMBEpCHTETa,  IpaBHIIa
HCIOJIb30BAaHUsI KOTOPOM, YCTaHOBJIEHbI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun oueHKH YpoBHS c(hOPMUPOBAHHOCTH KOMITETCHITUI

Or1eHKa KOMITETEHIIAN

Xapakreprctrka choOpMUPOBAHHBIX KOMITETCHIUIA
5-0ayuipHas HIKana PAKTEp (opmrpo

— oOyyaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepual;

— YBEpPEHHO, JIOTUYHO, TIOCTIEIOBATENBHO U TPAMOTHO €T0 U3JIaraeT;

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JIOTMOJHHUTENHHOM JHUTEPaTyphI,
TECHO MPUBS3bIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHWS;

— yMeno 000CHOBBIBAET M aPTYMEHTHPYET BBIIBUTAEMBIC UM HJICH;

— JIeJIaeT BBIBOIBI U OOOOIIEHNS;

— cBOOOJIHO BNIa/IEET CHCTEMOM CIIelIUaTM3UPOBAHHBIX TTOHSTHIA.

«OTIUYHO»
BavYTCHO»

— o0yJaromuics TBEPI0 YCBOMII POTPAaMMHBINA MaTepHall, TPaMOTHO H
MO0 CYIIECTBY H3JIaraeT ero, ONupasch Ha 3HaHUA OCHOBHOM
JUTEPATypHI,

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HaTpaBJICHUS;

— apryMEHTUPYET Hay4HBIE MOJIOKEHUS;

— JIeJIaeT BBIBOIBI U OOOOIIEHNUS;

— BJIaJICET CUCTEMOM CIIEIIHATN3UPOBAHHBIX MOHITUH.

«XOopoumo»
GBadYTCHO»

— o0yyarouuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMHpasch HAa 3HAHUS TOJILKO OCHOBHOM
JUTEPaTyphl;

— JIONyCKaeT HECYIECTBEHHbIE OTMOKHN U HETOYHOCTH;

— UCTIBITHIBAECT 3aTPYJHEHUS B IMPAKTUYECKOM MPUMEHEHWU 3HAHUUN
HaIlpaBJICHHUS;

— cnabo apryMeHTHPYET HayuHBbIE TTOJIOKEHHS;

— 3aTpyaHseTcs B (OpMYJIHPOBAaHUH BBHIBOJIOB U 0000IIEHUIA;

— YaCTUYHO BJIAZIEET CUCTEMOH CIIELIUAIN3UPOBAHHBIX TOHATHUI.

«YAOBJICTBOPUTCIIBHO»
«GBadYTCHO»




OrieHKa KOMIIETEHIIUU .
XapakTeprcTrka chOpMUPOBAHHBIX KOMITETEHLIUIA
S-0aiuibHas IKaia
— 00y4Jaromuiics He YCBOWJI 3HAYMTEIBHOM YacTH MPOrPAaMMHOIO
MaTepuana;
«HeYTOBIETBOHTEbHOY  ACTYCKAET  CYLIECTBEHHbIE OMOKKM W HETOYHOCTH  MpU
(O 3AUTCHON paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlICHUH; 5
— MCTIBITBIBACT TPYJHOCTH B IPAKTUYECKOM ITPUMEHEHHH 3HAHUH;
— HE MOXKET apryMEHTUPOBATh HAy4YHbIE MOJI0KEHHUS;
— He (GOpMYIUPYET BHIBOJAOB U 0000IICHHUH.
10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS UM HHbIE MAaTEPUAIIbI.
Bompocs (3agaun) 11t 3K3aMeHa mpeAcTaBieHbl B Tadnuie 15.
Tabnuma 15 — Bonpock! (3a1aun) a1 SK3aMeHa
Kong
Ne /it [Iepeuens BompocoB (3a1a4) Ui SK3aMeHa
UHMKATOpa
Cemectp 1
1 Uro u3yyaeT KUHEMaTHKa? OIIK-1.3.1
2 Urto Takoe MaTepHualibHas TOUKa? VK-2.3.1
Teno nBrxKeTCs U3 COCTOSHUS MTOKOS C TAHT€HIIHAIBHBIM YCKOPEHUEM
3 a: = 4 M/c? 1 HOpMANTBHEIM yCKOpEeHHeM an = 3 M/c®. Haiinure YK-2.V.1
BCJIMYMHY ITOJIHOTO YCKOPECHUS TEIa a.
4 B xakux equHUIIAX MOXKHO U3MEPSTH YITIOBYIO CKOPOCTh U YTIIOBOE OIK-1.3.1
yckopenue?
5 Urto Takoe abCOTIOTHO TBEPA0E TEI0? VK-2.3.1
[Ipoananu3upyiiTe OTIIMYUS CIEAYIOMUX PUINIECKUX MOJETICH:
6 abcomoTtHO TBEpHOoe Teno (ATT) u matepuanbsHas Touka. [IpuBeaure VK2V 1
IIpUMeEp, B KOTOPOM OJTHO U TO € TEJIO BBICTYIAET B KAUeCTBE
MarepuanbHoi Touku 1 ATT.
7 Haiinure CBSA3b MEXY JIMHEWHOM U YTIIOBOM CKOPOCTBIO VK2V 3
MaTepUaIbHOW TOYKH.
[Ipoananmsupyiite XapakTep NPAMOIUHEHHOTO ABUKEHUS Tea 110
8 W3BECTHOMY 3aKoHY aABmxkeHus X(1)=10+2*t+0,5*t"2 (m). Kakoii myTsh VK2V 3
IpoiizieT Teno 3a ykazaHHoe Bpems t = 2 ¢? O0ocHyliTe NpuMeHeHne o
3aKOHOB, UCTIOJIb3YEMBIX JUIS PELICHUS 3aJauu.
9 Cdopmynupyiite nepBslii 3akoH HproTOHA. OIIK-1.3.1
10 OObscHUTE IPUHITUIT U3MEPEHUSI BEJTMUHHBI CUJIbI, OCHOBAHHBIN Ha VK231
TpeTbeM 3aKkoHe HproToHa.
11 Kak, cornacno BTopoMy 3akoHy HploTOHa, 3aBUCUT yCKOpEHHE Tena OT OIK-13.1
€ro maccol? o
12 [TpuBenuTe npuMep, WIUTIOCTPUPYIOLINHA JeHCTBUE TPETHETO 3aKOHA VK2V 1
Herorona. o
KaMmeHb 1eKUT Ha IHE COCy/1a, TOJTHOCTHIO MOTPYKEHHBIN B Boy. Kak
13 3MEHHTCS CHJIA IABICHHUS KAMHS Ha JTHO, €CIIH CBEPXY HATHTD VK2 B2
KepOCHH (KEpOCUH He cMelInBaeTcs ¢ Boaoi)? OOocHYyiiTe CBOI
OTBET.
14 Hazosure, kakoit u3 3akoHoB Kemnepa ycranasnusaer hpopmy OIK-2.3.1
TPACKTOPHUU TIIIAHET.
OreHnTE 3aBUCHMOCTD CHITBI BCEMHPHOTO TSATOTCHHUS OT MacChI
B3aMMOJICHCTBYIOIIMX TEJ U pacCTOSIHUA Mex 1y HUMU. O60CHYiiTe,
15 KaK U3MEHUTCSI CHJIa B3AUMHOTO TATOTEHUS IBYX Tell, €CITH Maccy VK-2.B.2
OJTHOT'O U3 TEJl YBEJIUYHUTD BJIBOE, a PACCTOSHUE MEXIY TeIaMU —
YMEHBIIIUTH B JIBa pPa3a.




16 Kakas ¢pusndeckas BeIM4MHA Ha3bIBACTCS UMITYJIHCOM Temna? OIIK-1.3.1

17 Cdhopmynupyiite, Ipu KaKMX YCIOBHSIX BBIIOIHIETCS 3aKOH OIK-2.3.1
COXpPaHEHMs UMITYJIbCA.

18 Kaxkas ¢usndeckas BemnunHa Ha3bIBAETCS MOMEHTOM CHJIBI? OIIK-7.3.1
CpaBHuTE 3a111cy OCHOBHOI'O 3aKOHA JJUHAMUKH JUIS TOCTYIATEIbHOTO

19 Y BpalateabHOro apuxenus. Hailgure B3auMOCBSI3H MEX Y STUMU VK-2.V.1
3aKOHaMH.

20 ChopmynupyiiTe 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Kakas ¢pusndeckas Beln4nHa Ha3bIBaeTCsA pabOTOM? OIIK-1.3.1

22 Yo Takoe MOLIHOCTh? OIIK-7.3.1

273 OOpscHUTE, TOYEMY HEHTPOCTPEMUTEIbHAS CHJIA IIPH BPALLIEHUH T10 VK2V 1
OKPY>KHOCTH HE IIPOU3BOIUT PaOOTHI.

Uccnenyiite paboTy CHIIBI, €CIIH TEJIO Maccoi M = 1 Kr o AelicTBUEeM

24 HEKOTOPOH CHIIBI U3MEHMIIO CBOIO CKOPOCTH € vo =1 M/c 10 v =3 Mm/c. VK2V 3
O06ocHyiiTe NpUMEHEeHNE 3aKOHOB, UCII0JIb3YEMBbIX JUISl pEIICHUS
3aJauu.

o5 B uem cocrout paznuune Mex1y KOHCEpBAaTUBHBIMU U VK2V 3
HEKOHCEPBATUBHBIMU CHJIaMU?

Kakoii kopa0ib IBHKETCS MeUIEHHEee — Harpy>KEHHBIN HITH

26 HEHArpy»€HHbII — MpPU OJUHAKOBOU MOILHOCTH JIBUTaTeIIsA? VYK-2.B.2
Ob6ocHyiiTe cBOM OTBET.

27 Uro takoe noreHuanbHas 3Heprusi? OT 4ero oHa 3aBUCUT? OIIK-1.3.1

28 OO0mscHuTe, MMECT JIH CMbICT H3MEpeHHE a0COJIIOTHOTO 3HAYCHMS VK231
NOTEHIAJIbHON 3HEPTUH TeJla B HEKOTOPOM COCTOSIHUU.

29 Chopmynupyiite 3aKOH COXpaHEHHSI MEXaHUUECKON IHEPIHH. OIK-1.3.1
[IpuBenuTe npuMep BEINOIHEHHSI 3aKOHA COXPAHEHUS YHEPTUH.

Jlan ToHKHH cTepskeHb Maccoid M = 120 r u o | = 50 cm,

30 CIOCOOHBIHM BpalaTbcs OTHOCUTEIBHO OCH, TPOXOIALIEH uepes ero VK-2.Y 3
cepeauny. PaccunTaiiTe €ro MOMEHT HHEPLIMM OTHOCUTEIBHO
YKa3aHHOM OCH.

[ToxaxxuTe Ha mpUMepe TOHKOTO cTepkHs JummHOoU 20 cM 1 Maccoii 30

31 T, Kak npuMeHsercs Teopema Llltelinepa i pacuera MOMEHTa VK-2.Y 3
MHEPLMHU TeJ MPH MEPEHOCE OCH BPAILlEHUs C CEPEANHBI CTEPKHS Ha
OJIMH U3 €r0 KOHIIOB.

32 YeMy paBeH MOMEHT MUMITyJIbCa aOCOIIOTHO TBEPIOTO Tesa? OIIK-2.3.1
Kak BbruncnsieTcss KuHeTHYeCKast SHEprusi BpalleHus: abCOIOTHO

33 TBepzoro Tena? CpaBHuUTE ¢ POPMYIIOH 11 KHHETUYECKON SHEPTUH VK-2.V.1
MIOCTYIATEIBbHOTO IBHIKEHUS.

34 Cdopmynupyiite 1Ba mocTyaaTa TEOPUH OTHOCUTEIHLHOCTH OIK-7.3.1
OHHIITENHA. o
CrpaBeanuBa i B criennanbHoi Teopun oTHocuteiabHocTu (CTO)

35 KIaccuueckas GpopMmysia s KHHETHIeCKoi sHeprun E = m*v?/2? VK2V 3
Ecnu Her, To Kak pacCUMTHIBAETCS KUHETUYECKasl SHEPT U Tela
cornacHo CTO?

Onpenenure, Kak U3MEHUTCS MEPUO]T KOJIEOAHUN TPYKUHHOTO

36 MasiTHUKA [IPHU YBEJIMUEHUH €70 MACCHI B 2 pa3a, a )KECTKOCTH VK-2.V.3
MPY>XUHBI — B 8 pas.

37 Kak cBsizaHa sHEprusi rapMOHUYECKHUX KOJIeOaHH ¢ UX aMIUTUTY10M? YK-2.V.3
CrenaiiTe BBIBOJI 11O BOTIPOCY: KaK Oy/IeT U3MEHSATHCS X0/

38 MasATHUKOBBIX YaCOB IPH HACTYIUICHUH JIETHUX KAPKUX JTHEU IO VK-2.B.2

CpaBHCHHIO C XOJIOAHBIMYU 3UMHHUMHU JHAMH, CCJIIN 4aChl YCTAHOBJICHBI




B HEYTEIJIEHHOM IIOMEUIEHUH (CTEPIKEHb MasATHUKA METAJUINYECKUI )?
AprymMEHTHUPYHTE CBOM OTBET.

39 UYro Ha3bIBaeTCS BOJHON? OIIK-1.3.1
0 OOBscHUTE pa3nuyKue MEX1y MPOIOJIbHBIMU U MTONEPEUHBIMU VK2V 1
MEXaHUYECKUMH BOJIHAMHU.
41 3anummTe ypaBHeHUE Oeryieii BOJIHBI. OIIK-1.3.1
42 UYemy paBHa cpeHsst 00beMHas INIOTHOCTh SHEPTUU BOJIHBI? OIIK-1.3.1
VcTO4YHUK 3ByKa U IPUEMHUK JABUXKYTCS APYT OTHOCUTEIBHO JpyTa cO
CKOPOCTSIMH Dycm U Unp COOTBETCTBEHHO. CKOPOCTH 3BYKa B Cpejie
43 paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y U OMPeACTUTE VK2V 1
OTHOCHTEJIbHOE U3MEHEHHUE 4acTOThI 3ByKa 3a cueT 3 dekra [lormepa.
VICTOYHMK U IPUEMHUK ABUXKYTCS HABCTPEUY APYT APYTY: Vucm = 40
Mm/c, vgp = 60 Mm/c.
44 Cdopmynupyiite npunuun I 'roirenca. OIIK-2.3.1
45 Uro HaszpiBaeTcs uHTEpdepeHIeit Boian? OIIK-7.3.1
46 Uro Ha3bIBaeTcs cTostueit BosHOM? [IpuBenuTe npumep crosuen VK-2.Y 3
BOJTHBI.
47 Ha3zoBuTe 0OCHOBHBIE TapaMeTPbl COCTOSTHUSL, KOTOPBIMU O CHIBACTCS OIK-13.1
TEPMOJIMHAMHYECKAS CUCTEMA.
Ha onny vamry BecoB noctaBuiu OJroALe ¢ ropsiueil BoAoH, a Ha
48 JpYyrylo ypaBHoBelrBaromue e€ rupu. CoxpaHuTcs Jid ¢ TEYEHUEM YK-2.B.2
BpeMeHU 3T0 paBHoBecue? O6ocHyiTe Bamn oTBer.
49 3anuinTe ypaBHEHUE COCTOSIHUS UI€aIbHOTO ras3a. OIIK-1.3.1
50 CKOJBKO cTerneHelt cBOOO/IbI MMEET KEeCTKAas IByXaTOMHAsi MOJIEKYJ1a? VK-23.1
C KakuMH JIB>KCHHUSIMU OHH CBSI3aHbBI?
51 Yemy paBHa paboTa rasa B HU30XOpPHOM IIpoliecce OIIK-7.3.1
59 OneHuTe, 4yBCTBUTEIIBHOCTh KAKOTO TEPMOMETPA BhIIIE — PTYTHOT'O VK-2.B2
WM CIIUPTOBOTO (MPU MPOYUX PABHBIX YCIOBUSX)?
a3, Haxonsmmiics mpu noctossHHOoM aasiernu P = 100 kI 1a, m3menun YK-2.V.1
53 o6wseM ¢ V1 =4 M 10 V2 = 12 M. TTokaxuTe, Kak pacCUMTHIBACTCS
paboTa ra3a B TaKOM IpoIIecce, U HAWTUTE € BETUINHY.
54 Cnenaiite BBIBOJIBI IO XapaKTepy U3MEHEHHsI TEMIIEpaTyphl I'a3a Mpu VK-2.B2
ero ObICTpOM pacmupeHur. OTBET MOSICHUTE.
55 Ilepeuncinre, U3 KaKUX 4acTel COCTOUT TEIJIOBAsk MAIlMHA. OIIK-1.3.1
O1eHuTe CUTYalLNIO: KAl MAaCJITHUCTOM )KMIKOCTH MOMaJaeT Ha
56 MTOBEPXHOCTB BOJIBI U PaCTEKAeTCs, 00pa3yst TOHKYIO TUIEHKY. VK-2.B.2
O06s3atenbHO M 3Ta IUIEHKA 3aKPOET BCIO TOBEPXHOCTh BOIBI?
O6ocHYHTEe CBOM OTBET.
Onenute cutyanuto. YTo 00KHUraeT KoXy CUIIbHee: BoJa WIIN BOJSTHOM
57 nap OJMHAKOBOW MAaCChl TP OJTHOM M TOH ke TemrepaTrype? VK-2.B.2
O6ocHyiite Bar oTBer.
Cemectp 2
58 Urto m3ydaeT IeKTpocTaTHKa? OIIK-1.3.1
59 Jlaiite onpeneneHne TOUEYHOTo 3apsaa. YK-2.3.1
60 Kak n3menuTcs cuna B3anMOJEHCTBHS IBYX DJIEKTPOHOB, €CITH VK-2.V 3
paccTosiHue MEX Ty HUIMHU YBEITHIHUTh B 3 paza? OOOCHYMTE BaIlll OTBET.
[Ipoananusupyiite, KaKyto paboTy COBEPILAET 3IEKTPOCTATHUECKOE
61 0JI€ MTPOTOHA B aTOME BOIOPO/1a PH MOJIHOM 000POTE JIEKTPOHA VK-2.V.3
BOKPYT HETO.
62 Kak B3auMHO OpUEHTHPOBAHBI CUIOBbIEC TUHUH U SKBUIIOTCHIIUAILHBIC OIK-13.1

MOBEPXHOCTH?




B xakux eqununax cucrembl CH MOXHO U3MEPSITH HAMIPSKEHHOCTh

63 OIIK-2.3.1
AJIEKTPUYECKOTO MOJs?
64 UYro Ha3bIBaETCS 3JIEKTPUUECKUM JUIOIEM? OIIK-7.3.1
65 Kakwue BeniecTBa Ha3bIBaIOT AUAIICKTPUKAMU? OIIK-1.3.1
66 OOBsicHUTE pa3IuYre MKy MOJISIPHBIMU U HETIOJISIPHBIMU VK2V 1
TURJIEKTPUKAMHU.
[Ipoananuzupyiite, Kakoi BEJIHMUMHBI 3aps]] TOJKEH HaXOJUTHCS Ha
67 00KJIa/IKax KOHJIEHCATOPa, YTOOBI IPH PA3HOCTH MOTSHIIUAIOB MEXTY YK-2.V.1
obxmankamu B 12 B on obnmanan sueprueii B 1 Jx.
Onenure, Kakoil eMKOCTBIO OYAyT 001a/1aTh METAIIINUYECKHE
68 IIacTHHBI momabio 0.2 M2, KOTOpbIe pa3ieleHbl clIoeM apadguHa (& VK-2.B.2
= 2.5) rommmnuoit 0.5 cm?
Crnemnaiite BbIBOJ, KaK U3MEHUTCS 3JIEKTPOEMKOCTh TIOCKOTIO
69 KOH/JIEHCATOPa C KBaJAPATHBIMU INIACTUHAMH, €CJIA U3 ITUX IUIACTHH YK-2.B.2
BBIPE3aTh KPYTU C IUaMETPOM, PaBHBIM CTOPOHE KBaJpara.
OueHute cuTyaluo: 1Ba KOHAEHCATOpa 0quHaKoBor eMkoctu 200
70 MK®D coeMHEeHbI MapajuiebHo. Kak m3MEHHUTCs uxX 00111ast EMKOCTb, VYK-2.B.2
€CJIM COEJUHEHHUE 3aMEHUTD Ha M0CIIeA0BaTeNbHOE?
71 JlaiiTe onpenenenHue 3IeKTPUIECKOro TOKa. OIIK-1.3.1
72 Cdopmynupyiite 3akoH Oma AJ1s1 ydacTKa LEIu. OIIK-2.3.1
73 Kak n3menurcs conpoTuBieHe IpoBo/ia, €CIU €ro JUIMHA YBEIHTUTCS | yrpe 5 7 3
B 4 paza, a tuameTp — yBenuuutcs B 2 paza? OOocHyTE CBOM OTBET.
7 Paccunraiite MOITHOCTD, BBIACNIAEMYIO Ha COPOTHUBIIEHUU 3 KOM IpH VK2V 1
MPOTEKaHUHU Yepe3 Hero Toka cuioit 60 MA. U
75 JlaiiTe onpeaesieHne MarHUTHON MHTyKIMH. OIIK-1.3.1
76 Kakum o6pazom onpezensiercs HanpapiieHHe cHiibl Amnepa? YK-2.3.1
77 Cdhopmynupyiite 3akon buo-Caapa-Jlamnaca. OIIK-1.3.1
78 Paccuuraiite, yemy paBHa BeJIMYMHA MarHUTHOT'O T1OJISI B IIEHTpE VK2V 3
KpyroBOro BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccuuraiite MArHUTHYIO HHAYKIMIO HA OCH JUIMHHOTO COJIEHOM/A, VK-2.V.3
79 coneprkariero 10 BUTKOB Ha CAHTUMETP JJIUHBI U (epPOMArHUTHBIN
CepJICYHHK ¢ MpoHHUIIaeMocThio | = 100, ecriu Mo HeMy IPOXOIUT TOK
cuioit 2 A.
PaccunraiitTe mI0THOCTh HAMOTKH TOPOUAA, HEOOXOIUMYIO, UTOOBI VK-2.V.3
80 IIpU CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE 110JIe Ha €T0 OCH
umerno Bennuuny 1 mT.
Omnpenenure, Kakoil 3aps HECET PJIEMEHTapHas 4acTHlla, €CJIU OHa, YK-2.V.1
81 JIBUTASICh CO CKOPOCThIO 1 MM/c B MarHUTHOM mosie ¢ uaayknuei 0.5
Tn, ncnbrteiBaeT nericreue cuiibl JIopenna seanunHon 0.16 nH.
OneHuTe CUTYaluIo: B MArHUTHOE T10JIE€ C OJIMHAKOBBIMU CKOPOCTSIMU
82 BJIETAIOT MIPOTOH U JIEKTPOH. ByyT 1 OTIMYaThCs X TPACKTOPHUH, U VYK-2.B.2
€ClIU Ja, TO KakuM o0pa3zoM? ApryMeHTHUpPYWTE CBOIl OTBET.
83 B 1eM cocTouT sIBIIEHNE 3JIEKTPOMAarHUTHON MHAYKIUU? OIIK-2.3.1
[Ipoananusupyiite Benuuuny 9J1C, BOZHUKAIOIIYIO B KOJIbIIE, KOTOPOE
84 BBIHOCST U3 MMOJIS 32 BpeMs 25 Mc. MeTalmnyecKkoe KOJIblo PaguycoM VK2V 3
10 cm HaxoauTCsl B MAarHUTHOM 1ioste ¢ mHaykiuei 50 mTn. Oteer
3anuiure B MB.
85 Jaiite onpeaeneHus 1uaMarHeTuKaM U apaMarHeTUKaMm. OIIK-1.3.1
86 Kakue BemecTBa Ha3bIBaroTCs (heppoMarHeTUKaMu? OIIK-1.3.1
87 UTo HA3BIBAIOT KOAPIIUTUBHON CHUIION? OI1IK-7.3.1




88

Onpe;[enHTe, Kakas 3Hepr Y 3aKJIFOUCHA B KaTYIJ_IKe I/IHZ[yKTI/IBHOCTI:IO
100 mI'm ¢ ToxoMm cunoit 0.2 A. OtBet naiite B MJIX.

YK-2.V.3

89

[Ipennoxute criocod n3MepeHns BEIMYMHBI MATHUTHOW 3HEPTUH,
3aKJIFOYEHHOM B KaTYIIKE, C IOMOIIBIO COMPOTUBIICHUS.

VK-2.V.1

90

Uro Ha3bIBaETCS 3JIEKTPOMArHUTHON BOJIHOW?

OIIK-1.3.1

91

Kak B3aiMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
HAIPsPKCHHOCTHU 3JICKTPUICCKOT'O I10JIA, MarHuTHOU HHAYKIUU U
CKOPOCTU BOJIHBI?

YK-2.3.1

92

CdopmynupyiiTe 3aKOH OTPaKCHUS CBETA.

OIIK-1.3.1

93

[Tpoananusupyiite, rje CBET ABMKETCS ObIcTpee — B anmase (N = 2.42)
i B Bojie (N = 1.33). Bo ckosbko pa3 pa3audaroTcsi CKOPOCTH CBETA B
JTaHHBIX cpepax?

VK-2.V.3

94

Ouennte cUTyalMIO: JIyd CBETa [1a/1aeT Ha IPAaHMIly pa3jesna JIByX
BeuiecT noA yriom 30°. IlokasaTenb npeaoMiIeHus IEPBOM Cpebl
paBeH 2.4. Bo3M0OXHO 1111, 4TOOBI OTPaYKECHHBIN U IPEIOMIICHHBIH JTydH
OBbLTH MepICHINKYISAPHEI ApyT npyry? Ecnu na, onpenenure
MI0Ka3aTelb MPEJIOMIICHHS BTOPOH Cpeabl.

YK-2.B.2

95

Urto Ha3bIBatOT HHTEPQEPEHIINEH cBeTa?

OIIK-2.3.1

96

OHI/II_HI/ITC, B YCM paA3JININC MCIKIAY FeOMeTqueCKOﬁ M ONITUYECKOM
Pa3HOCTBIO X0a CBECTOBLIX Hy‘leﬁ.

YK-2.V.1

97

IIpemioxxuTe TeopeTndeckoe 000CHOBAaHUE HAIMUMS ALy KHOU
OKpAaCKH y TOHKHUX IUICHOK (pa3iuToe Ha IOBEPXHOCTH BOJIbI MACIIO,
MBUIbHBIE ITY3bIpU U T.I1.).

YK-2.B.2

98

Yro Takoe TUCIepcHs CBeTa Kak siienue? [IpuBeauTe mpumMepsl
HaOJIIOICHUS JUCTICPCHUH.

OIIK-2.3.1

99

[Tpoananu3zupyiite, kakoi HauOOJIBIINN TOPSIIOK CIIEKTPA MOKHO
Habo1aTh Ha MU(PaKLIMOHHOMN peleTke, eciau oHa umeet 500
IITPUXOB HA MIJIJTUMETP M €€ 00JIyJaroT CBETOM ¢ JUTHOW BoJHBI 500
HM.

VK-2.V.3

100

Uemy paBHa pa3HOCTH (a3 ABYX CBETOBBIX BOJIH, IPU KOTOPOI
Ha0J110/1aeTCsl MUHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

101

[Tnockonosnsspu30BaHHBIN CBET MalaeT Ha aHATIU3ATOP TakK, YTO
IJIOCKOCTh MOJSIpU3alMK cocTaBisieT yroi 30° ¢ MIOCKOCTbIO
aHaJIM3aTtopa. Bo ckonpko pa3 YMCHBIIHUTCA HHTCHCUBHOCTL CBETA B
yKa3aHHOM ciy4ae?

VK-2.V.1

Cemectp 3

102

Urto Takoe abCOMOTHO YEPHOE TET0?

OIlK-1.3.1

103

Bo ckonbKo pa3 u3MEHUTCs MOTOK SHEPTUU OT HUTH HAKAJIMBAHUS
JaMIIbl, €CTTH YABOUTH ee Temneparypy? OOocHyiiTe Ball OTBET,
onupasich Ha 3akoH Ctedana-bonbimana.

VK-2.V.3

104

Pacrmionoxxure cnemyromiye CieKTpaabHbIe KJIAcChl 3BE3]] B MOPSIIKE
BO3pacTaHHs a0COTIOTHOM TEMIIEPATYPHI:

A — OeIble 3Be3IbI,

G — xenTole,

M — kpacHsle,

O —romnyOnie

Hcnonb3yiiTe B OTBETE 3aKOHBI M3ITy4eHUS a0COIOTHO YEPHOTO TENA.
OOBSICHHUTE TOJYYCHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

YK-2.V.1

105

OO0BsicCHUTE MPUHIIATI U3MEPEHUSI TEMITEPATyPhI TeJa C TOMOIIIBIO
ONTHUYECKOT0 MUPOMETPA.

VK-2.V.1

106

Uro Ha3zpiBaeTcs BHEMTHUM (HOTOdIPPEeKTOM?

OIIK-1.3.1




107

B kakux eqununax cucreMbl CY MOKHO U3MEPATH SHEPTUIO (POTOHOB?

OIIK-2.3.1

108

MoOsKeT 11 BUIUMOE U3JTydSHUE BbI3BaTh GOTOIP(PEKT B INIACTHHE W3
MeTaia, paboTa BeIxoga kotoporo paBHa 3.5 3B? OGocHyiiTe cBOit
OTBeET.

YK-2.B.2

109

OOBsicHUTE MPUYNHY BO3SHUKHOBEHUS TOPMO3HOTO PEHTTEHOBCKOTO
U3JIy4EHUSI.

VK-2.3.1

110

OOBscHUTE, KaK dHEPrus POTOHA CBSA3aHA C JUTMHON CBETOBOM BOJHBI.
OO6ocHyiiTe BaIl OTBET.

OIIK-1.3.1

111

®oToH ¢ MHOI BOHBL A = 97,04 1M paccesiyicsi Ha HeTIOABHKHOM
anekTpone moj yrioM 0 = 90°. [Ipemnoxurte cnocod onpeneacHus
OTHOCHUTEIIBHOTO W3MEHEHHS JUITMHBI BOJIHBI ()OTOHA TIPU
KOMIITOHOBCKOM paccestHiH. PaccuuTaiiTe ero BeIM4nHy B yKa3aHHOM
cnydae. KomnroHoBckas 1inmHa

BOJIHBI paBHa 2,426 M.

VYK-2.B.2

112

Onwumure, YTO NPEACTABIAET COOON aTOM B paMKax Mojieian ToMcoHa.
Kaxue ocHOBHBIE HEIOCTATKHU JaHHON Mozenn?

OIIK-7.3.1

113

ATOM BOJIOpPOJA HAXOJIUTCSI B OCHOBHOM COCTOSIHUM. Kakoil JJInHbI
BOJIHBI U3ITy4EHUE MOKET UCITYCTUTH AaHHbIi aToM? OO0CHYIHTE Balll
OTBET, UCMOJb3Ys NOCTYJaThl bopa.

YK-2.V.3

114

B uem cocrout runoresa ae bpoiinsa?

OIIK-1.3.1

115

OObscHUTE, IPU KAKUX YCIOBUSAX MUKPOYACTHULIBI IPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [ [puBeauTe NpuMepbl, MOITBEPKIAI0IITUE
BOJIHOBBIE CBOMCTBA YaCTHII.

OIIK-1.3.1

116

Byner nu nposiBIATE BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY IPH
ronajaHuy B BOpOTa MUPUHOM 7 M, eciiu Macca msida 400 1., a
ckopocTh - 100 km/9? OTBEeT 000CHOBATS.

VK-2.V.3

117

KakoB gu3nueckuii cMbIca BOITHOBON (GYHKIHH?

OIIK-1.3.1

118

B ueMm oTnnune CTAallMOHAPHOTO M HECTALITMOHAPHOTO YPABHCHUA
[Ipénunrepa?

OIIK-7.3.1

119

CpaBHuTE JUTHHY BOJIHBI Jie bpoiins mis mapuka maccoi my, = 0,21 n
IpoTOHa Maccoit Mp = 1.67*1027 KT, IMEIONNX OTMHAKOBBIE CKOPOCTH
V.

VK-2.V.3

120

Kakum 06pa3oM sHeprust «HyJIeBbIX KOJICOAHUIT» KBAHTOBOTO
rapMOHUYECKOTO OCIMIUIATOPA CBsI3aHa C COOTHOILIEHHEM
HeomnpezeneHHocTel [eiizendepra?

VK-2.V.1

121

HOCLII/ITaI\/JITC, CKOJIBKO 2JICKTPOHOB MOXXET HAXOAUTHCA B OCHOBHOM
COCTOSIHHH B aTOMCE.

VK-2.V.3

122

[TocuunraiiTe, CKOIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aIl0JTHEHA BHEITHSS 2P-000109Ka. ATOM KaKOTO BEIIECTBA UMEET
TaKyIo 3JIEKTPOHHYIO KOH(pUrypanuto?

VK-2.V.1

123

OneHuTe 1o NopsiAKy BEJIMYUHBI BPEMS )KU3HH KBAHTOBOTO
COCTOSIHM S, JHEPTHsI KOTOPOI'O XapaKTEPU3YETCsI pa3MbIBAHUEM
nopsiaka AE = 0.1 3B.

VK-2.B.2

124

MuxkpouacTuia 3amnepra B O4HOMEPHON NOTEHUIUAIIBHON SIME ITUPUHOM
| ¢ OeCKOHEUHBIMU CTEHKAMH Y HAXOIUTCSA B COCTOSHUU C KBAHTOBBIM
yucioM n = 1. [lokaxkure, kak onpeneauTs KOOPIAUHATHI TOUYEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MUKPOYACTHIy MaKCUMaJIbHa.
Haiinure ux B ykazaHHOM cirydae.

VK-2.B.2

125

Kakum MOXeT OBbITh CIIMH YacTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi depmu-/upaka? [IpuBennure npuMepsl TAKUX YaCTHL.

YK-2.3.1

126

OOBsicHUTE, YeM OTIIMYACTCS XapaKTep 3al0THEHHS COCTOSTHUI
KBaHTOBOH CHCTEMBI ()epMUOHAMH U OO30HAMHU.

OIIK-1.3.1




127 ConocraBbTe CBOWCTBA CHOHTAHHOT'O U BBIHYK/IEHHOT'O M3JIy4EHMSL. YK-2.V.3
[IpemioxkuTe TeopeTuyecKkoe 000CHOBAHUE, KAK M3MEHUTCS

198 MIPOBOJIMMOCTH KPEMHHEBOTO 00pasiia, €CiIi B HETO BHEJPUTh VK-2.B.2
HeOO0JIBIIIOE KOJIMYECTBO HHIUEBOM TpuMecH? BalleHTHOCTh KpeMHUS
paBHa 4, BAJICHTHOCTh HHIUS — 3.

129 OnumuTe MPUHIAT paboTHI Jla3epa 1Mo TPEXYPOBHEBOM cxeMe. OIIK-7.3.1
JIazep paboTaer Mo TpeXypOBHEBOM cxeMe. DHEPTHsl OCHOBHOTO

130 coctosinusi E1 = -8 3B, sneprust Bo30yxneHHoro coctosinus E2 = -5 VK-2.Y 3
3B, sHeprus MmetacrabusibHOTO coctostHus E3= -5.2 3B. Onpenenure
JUTMHY BOJIHBI, HA KOTOPOW TIPOMCXOIUT pabouee N3IydcHHeE.

131 Uemy paBHa MOJIPHAS TEMIIOEMKOCTb TBEPJIOT0 Tela, COTNIACHO VK231
KJIaCCUYECKOU Teopuu TertoeMkoctu Jtononra u [1tu?

132 OOmBsicHHUTE, KaK KBAHTOBAs TEOPHSI TeIJIOEMKOCTH TBEPIOTO TeJa VK2V 1
JleGast TOTIOJTHSET TEOPHUIO TeIUIOEMKOCTH DHHINTEHHA.

133 Kakas yactuia HazpiBaercsi GoHOHOM? Kakum KBaHTOBBIM OIK-2.3.1
pacrpeiesieHueM ONMUCHIBAIOTCS (POHOHBI?

Bompocsr (3amaun) as 3auera / nudd. 3auera npeacrasieHsl B Tabuie 16.
Tabnunua 16 — Bonpocs! (3agaun) 1ist 3adera / qudd. 3auera
Ne /i1 [Tepeuens Bompocos (3amay) ais 3adeta / qudd. 3auera Koz
WHIIKATOpa

Y4eOHBIM IJIAHOM HE TPETYCMOTPEHO

HepequL M I KYpPCOBOTO HpOCKTI/IPOBaHI/IH/BBIHOJ'IHeHI/IH

MpeCTaBIeHBI B TabmuIe 17.
Tabmuma 17 — [TepedeHs TeM 17151 KypCOBOTO IPOSKTUPOBAHUS/BBITIOIHEHHS KyPCOBOH pabOTHI

KypcoBOH  paboThI

Ne /i [IpumepHBIii epedeHb TeM JIIsl KypCOBOTO IPOEKTUPOBAHUS/BBIITOJIHEHUS
B KypCOBOH paboThI
Y4eOHBIM MJIAaHOM HE IPETyCMOTPEHO
BOHpOCI)I A MPOBCACHUA HpOMG)KyTO‘-IHOﬁ arTeCTaliui B BHUIAC TCCTUPOBAHUSA

npecTaBieHbl B Tabmauie 18.

Ta6muna 18 — [IpumepHsIii TepedeHb BOITPOCOB ISl TECTOB

Ne /mt

IIpumepHBIii IepeueHb BOPOCOB JIJIsl TECTOB

Kon
WH/IMKaTOpa

Cemectp 1

Kakas Oyzer TpaekTopust y 4aCTHIIbI, IBUXKYIIEICS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYMHE YCKOpEHUEM?

1) Mpsimast uHMS

2) JIunwust ¢ meperubom
3) [apabomna

4) OKpyKHOCTh

YK-2.V.3

OHpe,Z[CJ'II/ITe, Kakas U3 MpEACTABIICHHBIX (I)I/ISI/I‘{CCKI/IX BCJIIMYHUH UMCCT
CANHUIY U3MECPCHU A, COBIIAAAIOIIYTO C e)IHHPIHeﬁ U3MEPCHUA CHIIBI?

1) Ummnynsc

2) Yckopenue

3) Bec

4) VYraoBas CKOPOCTb

OIIK-2.3.1




[Ipoananu3upyiite, KaKOl OTBET SIBISETCS MPaBUILHBIM Ha BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHUX CHJI, IEHCTBYIOIINX MEX/Y TEIAMHU
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) H3MeHECHHUIO SHEPIHU CHCTEMBI

2) Hymo

3) V3MeHEHHIO MMITYJIbCA CHCTEMBI
4) YCKOpPEHHIO IEHTPA MAaCC CHCTEMbI

VK-2.V.1

Uro npousoiaET mocie abCoNOTHO HEYNIPYToro yaapa 4acTHIl MacCaMu
M1 = 4mM2 U C KHHETUYECKUMH dHeprusiMu T2 = 6T1. Yactuia ¢ maccou
M1 JABUTajach BIPABO, a YACTHIIA C MACCOM M2 HABCTPEUy YACTHIIC C
Maccoi my.

1) Yactuiisl OyayT IBUraThCs BIIPABO

2) Enunas yactuia OyaeT 1BUraThCs BICBO

3) Yacrtuiis! Oy1yT HOKOUTCS

4) YacTuiibl OyayT ABUTAThCS B TPOTHBOIOIOKHBIC CTOPOHBI

YK-2.B.2

Yto mpou3onIeT ¢ MOMEHTOM MHEPLUHUH CBUHIIOBOTO LIUJIMHApPA
OTHOCHUTEJILHO OCH, COBMAJAIOIIEH C €ro FTEOMETPUUYECKON OChIO
CUMMETPUH, €CJIM IWJIMHJP CIUTIOIIUTD B TUCK?

1) He usmenwurcst

2) YBenuuutcs

3) CoxpaHurcst

4) CtaHeT paBHBIM HYIIIO

YK-2.B.2

VYKaxuTe BEpHYIO 3alMCh YPABHEHUS JUHAMUKY BpalaTEIbHOTO
JBUKCHMUSL.

1) M=J*o

2) s=M/M

3) M=L*w2
4) L =r¥*p*sina

OIIK-2.3.1

VYkaxute, 4eMy paBeH MOMEHT UHEPLIMK TOHKOI'0 00pyya Maccoil m u
paguycar.

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

OIIK-1.3.1

Bribepure pa3zy, cOOTBETCTBYIOIIYIO ITEpBOMY 3aKOH HbroTOHA:
«IIepBblii 3aK0H Hbpr0TOHA yTBEpKIAET. . .»

1) ®dakr cymiecTBOBaHUS a0COTIOTHOTO JBUKCHUS

2) CylecTBOBaHUE HHEPIIHABHBIX CHCTEM OTCUETa

3) dakT cyliecTBOBaHHS HEMHEPIIMATIbHBIX CHCTEM OTCUETA
4) ®axT CylecTBOBaHUS PUHITUIT OTHOCUTENILHOCTH [ anmies

YK-2.3.1

Vkaxure, B Kakux enuauiax B cucreme CU n3mepsercs cuna:

1) xr*m/c
2) H
3) kr*m?

OIIK-1.3.1




4) w/c?

10

PaccuuraliTe BeIMUMHY MOAYJISl MAKCUMAIbHOM BEJTMYMHBI YCKOPEHUS
TOYKH, JIBUKCHUE KOTOPOW OMUCHIBACTCS ypaBHEHHEM x = 3C0S(2t —
/4) cM

1) 12 w2
2) 3wm/c?
3) 7 wm/c?
4) 9 m/c?

VK-2.V.3

11

Bri6epute hopMyity, onpeaensionyo BeIuunHy (pa3oBoil CKOPOCTH
BOJIHBL.

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

OIIK-1.3.1

12

Paccuuraiite, yemy paBHa pab0Ta KOHCEPBATUBHOM CHIIBI ITO 3aMKHYTOM
TpaekTopuu (1o Toukam 1,2,3 u 1).

1) 3aBuCHUT OT YOBLIHM OTEHIIMATBHON SHEPTUN

2) TlpomopuuoHanbHa IPUPAIIECHHIO KHHETHUECKON SHEPTUH
3) PaBHa HyIO

4) 3aBUCHT OT CKOPOCTH JIBHIKCHHUSL.

OIIK-2.3.1

13

Kakast u3 nepeyrcieHHbIX (PU3NICCKUX BETMYMH HMEET PAa3MEPHOCTb
(kr*m)/c??

1) MomeHT critb
2) MoOMeHT nHepuuH

3) MomeHT umIysbca
4) Cua

OIIK-7.3.1

14

Korna ranreHnuanbHoe YCKOpEHHE paBHO HYJIIO, @ HOPMAJIbHOE
YCKOpPEHHUE TOCTOSIHHO, TO TAaKOE JIBYKEHUE HA3bIBACTCH ...

1) PaBHOMEpPHBIM KPHBOJIUHEHHBIM

2) PaBHOMEPHBIM MPSIMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM HPSMOJIMHEHHBIM
4) PaBHOMEPHO BpaIIAOIIIMCS

VK-2.3.1

15

Bri0epure npaBuibHbIN 0TBET. Kak n3MeHseTcst MOAYJb CKOPOCTH IIPU
MPSIMOJIMHENHOM JIBM>)KEHHH, €CIIN 3aBUCUMOCTB IPOHJEHHOTO TEIOM
IyTH OT BpEMEHH 3ajiaHa ypaBHeHHeM: S = 4 + 152 + t3?

1) VosiBaer

2) TIpoxoauT yepe3 MUHHUMYM
3) Bospacraer

4) Ocraércs MOCTOSHHBIM

VK-2.V.3

16

Kak BEIYnCIsIeTCI MOMEHT HHCPIUU MaTCpHaJIBHOI‘;I TOYKHU?

1) J=m*1¥3
2) J=m*12
3) J=2*m*r2/5

OIIK-2.3.1




4) J=m*r?

17

Kak cooTHOCATCSI MOMEHTBI MHEPUMHU TUCKA J 1
U IIWIMHJIPA J1I, KOTOPhIE UMEIOT PaBHBIE MACCHI U PAINyChI?

1) Jo=Ju
2) Jn>Ju
3) Jn>2*Jn
4) Jn>Ju2

VK-2.V.1

18

Haiinure oTHOIIEHHE Tpou3BeacHHBIX paboT (A1/A2), eciu aBa aKCKa ¢
paBHbIMH Maccamu U paguycamu R1 u R2 (R1 = 2R2) packpyuuBaroT u3
COCTOSIHUS TIOKOSI JIO OJIMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1)1
2)3
3) 4
4)5

YK-2.V.3

19

Kakoii yué€Hslii co3man crienuanbHyto Teopuio oTHocutenbHocTu (CTO)?

1) Tamunei
2) DWHIITeHH
3) JlopeH
4) bop

OIIK-1.3.1

20

Br16epute ypaBHeHHE, ONUCHIBAIOLIEE TAPMOHUYECKHE KOJIeOaHusl.

1) x =0,1tg2t2+n/6)
2) X =0,lcos(2t+m/6)
3) X = 5ctg(8t2+m/2)
4) x =0,05arctg(2t0,5)

OIIK-1.3.1

21

[IpoananuzupyiiTe, Mpy KaKOM yCIOBHH B CUCTEME, COBEPILIAOIIEH
BBIHY)KJICHHBIE KOJiebanus, OyaeT Habmonatbes pesonanc (o0 —
COOCTBEHHAs YacTOTa, () — YAaCTOTA BBIHYKIAIOIIEH CHUIIBI)?

1) ®>>w0
2) o>w0
3) o~wd
4) o <<wl

OIIK-7.3.1

22

Bri6epuTe, kakast puznyeckas BeTMUMHA U3MEHAETCsI 10T BO3/IeHCTBUEM
CHJIBI Ha TEJIO COIVIACHO BTOPOMY 3akoHY HproToHa?

1) Monspnas macca
2) CxopocThb

3) Macca

4) MOMEHT HHEepIUH

YK-2.3.1

23

Bri6epuTe, B kakoil cucteme Tell MOJIHBI MOMEHT UMITYJIbCA OCTaeTCs
IIOCTOSIHHBIM.

1) 3amknyTO#

2) HesamkHyTOH, I/le CyMMa MOMEHTOB BHYTPEHHHX CHJI paBHA HYJIFO
3) HesamkHyTOi1, rie cyMMa MOMEHTOB BHEITHHX CHJI TOCTOSTHHA

4) HeszamkHyTOI

OIIK-2.3.1




24

VYkaxute, paboTa Kakoi U3 NepeYNCIIEHHBIX CUJI paBHA HYJIIO IIpU
3aMKHYTOM TPaeKTOPUU JIBHKEHUS Tela.

1) Bsi3koro TpeHust

2) Cwiibl TpEHHUST KQuCHUS

3) Tsrorenus

4) Cwuibl TpEHHUS CKOJIBKEHHS

OIIK-1.3.1

25

YeMy paBHa BeIMYMHA YCKOPEHUSI CBOOOIHOTO Ma/IeHHs J Ha BBICOTE
HaJl MIOBEPXHOCTHIO 3eMJIM, paBHOU panuycy 3eminun? Benuuuny g
BOJIM3HU TIOBEPXHOCTH 3eMIIM HPUHATH PaBHOM 9.8 M/c?.

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

VK-2.V.1

26

[Ipoananu3upyiite, Kak I3MEHUTCS TIepUO KoieOaHui
MaTEeMaTHYECKOTr0 MasSTHHUKA, €CIIU JITTMHY €ro IMOBECa YBEIHIUTh B 9
pa3, a Maccy rpysa — yBeJIn4yuTh B 4 paza?

1) VYBenuuutcs B 3 paza
2) VYBenuuurcs B 4 paza
3) VYmenbmmtcs B 2 pasa
4) Ywmenplutcs B 4 paza

VK-2.V.3

27

YUto npou30HIET CO CpeAHEN IHEPTUEN TOCTYNATEIBHOTO IBUKEHUS
OJTHOM MOJIEKYIIbI T'a3a, €CI 00BEM HEKOTOPOU MacChl HealbHOTO ra3a
n300apruyecKku yMeHbIIWICS B 2 pa3a’?

1) VBenuuurcs B 5 pasa
2) Ymenbiutes B 5 paza
3) VBeauuutcs B 3 pasa
4) YMmeHbIIHTCS B 2 pasa

VYK-2.B.2

28

Onenute, kakoii ra3 HarpeeTcs OOJBIIE B CIAEAYIOUICH CUTYallUH: 1Ba
pa3J'II/I‘-IHI)IX NACAJIbHBIX Ira3a — O}IHoaTOMHBIﬁ 58 I[ByX&TOMHI)II\/JI —
HaXOJSATCS MPU OJJUHAKOBOM TEMIIEpaType U 3aHUMAIOT OJJUHAKOBBIIA
00BeM. ['a3bl CKUMAIOTCS aTa0ATUYECKH 10 YMECHBIIICHUS 00beMa B 2
pasza.

1) I'a3bl Harpearch OTMHAKOBO
2) OTHOATOMHBII Harpescs OOJIbIIe
3) [AByxaToMHbIi1 Harpescs OoblIe
4) T"a3b1 BOOOIIIE HE HATPEITHUCh

YK-2.B.2

Cemectp 2

29

Vkaxure SABJICHUC, KOTOPOC UMCHYCTCHA PIHTCp(pCpCHL[PICﬁ BOJIH?

1) OrubaHue BoJHaMU NPENSTCTBUI

2) Hanoxenue apyr Ha IpyTa BOJIH, UAYIIUX OT KOT€PEHTHBIX
HCTOYHHUKOB

3) OrTkiIOHEHUE BOJIH OT IEPBOHAYAIBHOTO HAIIPaBICHUS
pacnpocTpaHEeHUs MIPU NEPEXOJIE U3 OJHOU CPEBI B IPYTYIO

4) 3aBucuUMOCTh ()a30BOM CKOPOCTH OT JJIMHBI BOJTHBI

OIIK-1.3.1

30

[Ipoananu3upyiiTe, KaKUM JOJIKEH OBITH YTOJI AJCHUS CBETOBOTO JTy4a,

VK-2.B.2




9YTOOBI OTPa’KEHHBIH JIyd COCTABIISUI C majaroumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

31

OreHuTe MEKTPOEMKOCTD INTOCKOTO BO3AYIITHOTO KOHIEHCATOPA, €CITN
paccTosiHuE MEXAY ero 0OKJIaJKaMy yBEJIHYUTH B 9 pa3, a 001acTh
MEXIy OOKJIagKaMU 3JIUTh TUCTUUTMPOBAHHOMN BooH (€ = 81)?

1) VYwmensmurcs B 4 pa3
2) VYeenuuutcs B 4 paza
3) VBemuuwurcs B 9 pa3

4) VYsenuuutcs B 12 pa3

YK-2.B.2

32

HazoBwuTe BemecTBa, KOTOpPBIE TPH OOBIYHBIX YCIOBUSX MPAKTUUECKH HE
MPOBOJIAT PJECKTPUUECKUMN TOK?

1) IIpoBomHukH

2) llomynpoBogHuku
3) Ilnaruna

4) JusnexTpuku

YK-2.3.1

33

Kak HaITpaBJICHbI CUJIOBBIC IMHHUU HAIIPAKCHHOCTH
ANEKTPOCTATHYECKOTO OIS, CO3JAHHOTO TOUCYHBIM OTPUIIATEIIEHBIM
3apsiiom?

1) 3axpyumBaroTCsi BOKPYT 3apsiia

2) Kzapsany

3) 3akpyuuBaroTCcs BOKPYT 3aps/a I10 YaCOBOW CTPENIKE

4) 3akpy4yuBarOTCSl BOKPYT 3apsijia MPOTHUB YaCOBOW CTPEIIKU

OIIK-1.3.1

34

B xakux eqununax B cucreme CH nu3mepsieTcst moTeHnuan
AIEKTPUIECKOTO T0JIsA?

1) AM
2) B/m
3) B

4) A*M?

OIlK-2.3.1

35

MoeT JIi yacThIla UMETh 3apsi]l, Ben4drHa kotoporo B 1.5 paza
OoJTbIIIe 3JIEMEHTAPHOTO 3apsiaa’?

1) Moxer

2) Her, He MmoxeT

3) MoxeT, HO TOJIBKO €CJIM 3apsi]l OTPULIATEIIbHBIN
4) MoOXeT, HO TOJIBKO €CJU 3aps MOJOKUTEIbHBIN

OIIK-1.3.1

36

Uemy paBeH MOTEHITUAT JIEKTPUIESCKOTO OIS ?

1) TloTeHUManbHOM HEPTHS €AMHUYHOTO MOJIOKUTEIIBHOTO 3apsiaa Nin
OTHOIIEHUIO MOTEHIIUAILHOW SHEPTUH K 3apsy

2) PaGote cui mosis mo nepeMenieHno eAMHUYHOTO MOJI0KUTETFHOTO
3apsija U3 TaHHOW TOYKH IMOJIS B OECKOHEYHOCTh

OIIK-7.3.1




3) Cuine, nelcTByIONIEH HA 3apsijl, TOMENIEHHBINA B TAHHYIO TOUKY TTOJIA
4) KuHeTn4eckol 3Hepruu npoOHOro TOYEUHOT0 EAMHUYHOTO 3apsi/ia B
TAHHOM TOYKE ITOJIS

37

Hamumure hopmyny 3akona Oma B nuddepennuanbaon Gopme:

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

OIIK-2.3.1

38

OneHuTe ONTUYECKYIO TMHY TyTH L U3 0AHON TOYKHU B IPYTYIO, €CIH
pacCcTosiHuEe MEXAY ABYMS TOUYKaMU IIPO3PAYHOMN JUDIIEKTPUYECKON
cpenbl S = 4 M. [lokazarens npenomierus cpeasl N = 1.5, Onrtuueckas
JUIMHA IyTy L U3 OTHOM TOYKH B APYTYIO COCTABUT. ..

1) 5™
2) 6™
3) Tm
4) 11wm

YK-2.B.2

39

Kak Ha3wIBaeTCs BeJTMYMHA HAPSHKEHHOCTH TIOJIS, €CITU
HaMarHMYEeHHOCTh (heppoMarHeTuka odpaimiaercs B HyJb U
HATNPSHKCHHOCTB ITOJIS1 HAIPaBJICHA IPOTHBOIOJIOXHO MOJIIO,
BBI3BaBIIIEMY HaMarHMYMBaHUE?

1) Tucrepesucom

2) KospuutuBHOU cUioit

3) Tonspusarueit

4) MarauToBIKYIIEH CHIIOH

OIIK-1.3.1

40

OI.[GHI/ITC, 10 KaKoM TPACKTOPUU 6yz[eT ABUTATbCA B MAarHUTHOM IIOJIC
qacTula, Jerdamiiasa ¢ MMOCTOSIHHOM CKOPOCTBIO BAOJIb JINTHUM MarHUTHOM
HWHAYKIWH.

1) OxkpyxHOCTbH
2) Tlpsimast
3) Osgasnoun
4) Dnumrnc

VK-2.V.1

41

B xakux enuHuIIax HU3MEPACTCSA HAIIPAKCHHOCTD SJICKTPUUICCKOT'O moJjs?

1) A/m
2) Bm
3) Ku
4) Tn

OIIK-1.3.1

42

Y CTaHOBHUTE COOTBETCTBUE MEXK]Ly MATEPUATIOM IIPOBOTHUKA U €TI0
AIIEKTPOINPOBOHOCTHIO:

Marepuan DNEKTPOIPOBOIHOCTS (G,
1/(Om-cm)

A) Metann 1) >10%5 -10%0

b) ITomynpoBogHUK 2) 1010-108

B) Jusnextpuk 3) 10* - 108

OIIK-2.3.1

43

OneHure, Kak COOTHOCSTCS YIJIbl HAJACHUS 0L U OTPaXXEHUS (P CBETA.

VK-2.3.1




1) a>>¢
2) >0
3) a=0
4) a<e

44

[Ipoananusupyiite, ueMy paBeH aOCOJIIOTHBII IOKA3aTENb PETOMIIEHUS
Cpebl C TUDICKTPUUYECKON MPOHUILIAEMOCTBIO € = 16 U MAarHUTHOM
IIPOHUIIAEMOCTBIO [L = 17

1) 1/32
2) 14
3) 4

4) 1/16

YK-2.V.3

45

J1i1s1 OOBSICHEHU ST KAKOTO SIBIICHHUSI MOXKET OBITh HCITOJIb30BaH MPUHIIHIT
['toiirenca-Openens?

1) KorepeHTHOCTH

2) Judpaxuums

3) Tonstpusanms

4) KopmycKy/sipHO-BOJIHOBO# JIyan3m

OIIK-1.3.1

46

[Ipoananu3upyiite, 4eMy paBeH NEPUOJ PELIETKH, KOT1a
mudpakronHas pemerka coaepkuT 200 mTprUXoB HA MUJUTUMETP.

1) 100 mxm
2) 500 mkm
3) 200 mkm
4) 5 Mkm

VK-2.V.1

47

[Tpoananu3upyiiTe THTEHCUBHOCTh CBETA MPU MHTEp(EpeHLIUN
OJTMHAKOBBIX BOJH C MHTEHCHBHOCTHIO | OT KOT€PEHTHBIX HCTOYHHUKOB B
TOUKE, B KOTOpO# pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*|
2) 3*|
3) 1

4) 0

VK-2.V.3

48

Haitaure npaBuibHOE Ha3BaHUE JUJI1 BEKTOPHOW CUIIOBOM
XapaKTEPUCTUKH JIEKTPOCTATUUECKOTO OJIS.

1) Tloreniman

2) HanpsokeHHOCTD
3) Unpyknwms

4) 3apsn

OIIK-1.3.1

49

Onenure, Kak 3aBUCUT IEKTpUYECKasi IPOBOAMMOCTD IPOBOJHUKA OT
MIPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIHAJIOB.

1) TIpsiMo mPOMOPIHOHATIBHO

2) TIpomopiuoHANIBEHO CTEIICHU OT PA3HOCTH MOTEHIIMATIOB
3) TIpomnopuuoHaIbHO KBapary

4) He 3aBucut

YK-2.V.3

50

OHCHI/ITC, KaK UBMCHUTCA CUJIa SJICKTPOCTATHYECKOI'O B33PIMO,Z[€I>'ICTBPI$I

YK-2.B.2




JBYX TOYEUHBIX 3aps/10B, €CJIM OJJUH U3 HUX YMEHBIINUTH B 4 pa3a, a
paccTosiHue My HUMU YMEHBIIUTH B 2 pa3a?

1) Vwmenbmmres B 8 pa3
2) YMeHbLIUTCA B 2 pasa
3) Ywmenbmmres B 16 pa3
4) He u3meHHTCs

51

UTo 13 mepedrcIeHHOTO SBISIETCS 0COOCHHOCTHIO CUITOBBIX JIMHUN
MarHMTHOT'O MOJIs?

l) CumnoBble JUHUH MarHATHOTO I10JIS BCCTAa 3aMKHYTBIC

2) MarauTHBIE CHIOBBIC IMHUHM HAUMHAIOTCSI HA MAarHUTHBIX U
3aKaHYMBAIOTCA HA 3JICKTPUYICCKUX 3apiaax

3) MarauTHBIC CUJIOBEIC IMHUY HAUNMHAIOTCS U 3aKaHYNBAIOTCS Ha
MAarnuTHBIX 3apsaaax

4) MarsuTHBIE CUJIOBBIC IMHUM HAUMHAIOTCS U 3aKaHUYMBAIOTCS HA
QJICKTPHUYCCKUX 3apdaax

YK-2.3.1

52

Cremnaiite BbIBOJI, KAKOM T€OMETPUYECKON (PUTYPOI MOKHO OIIMCATH
TPACKTOPUIO JBUKCHUS 3apsHKEHHON YaCTHUIIBI, TBUTAIOIICHCS 1101
HeKOTOPbIM yriioM (0° < a < 90°) K TMHUSIM MAarHUTHOW WHIYKIUH.

1) OxpyxHOCTbH
2) Ilapabona
3) T'unepboina
4) Cnupaib

YK-2.B.2

53

Onenure creneHp noaspusanuu P cBera, eciu cBeT npeacTaBisieT co0oi
CMECh €CTECTBEHHOTI'O CBETA C IIJIOCKOINOJIAPU30BaHHBIM. IHTEHCUBHOCTH
MMOJIAPU30BAHHOI'O CBCTA B JIYUC paBHAa HHTCHCHUBHOCTU €CTCCTBCHHOT'O
CBETa.

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

VK-2.B.2

54

PaccuuTaiite moka3aTeib IpeIOMIICHHUS BEIIECTBA, €CJIH CKOPOCTh CBETA
MIPH TIEPEXO0/Ie JIyda M3 BO3/lyXa B HEKOTOPOE BEIIECTBO YMEHBIIIUIACH
Ha 20%.

1) 1.2
2) 1.25
3) 0.2
4) 2.2

VK-2.V.1

55

Paccuuraiite Yo MEXKIAYy ONTUYCCKUMU OCAMMU IOJIApHU3aTopa U
aHaJIn3aTopa. HpI/I MPOXOKACHUHN CKPCIICHHLIX MOJAPpU3AaTOpPa U
AHAJIM3aToOpa UHTCHCUBHOCTDb CB€TA YMCHBIIINIIACh B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

VK-2.V.3




[Ipoananusupyire, Kak U3AMEHUTCS BEIMYMHA MAarHUTHON MHYKIUU Ha
OCH JUIMHHOTO COJICHOUA, ECJIM TOK B HEM YBEJIMYHUTH B 4 pasa, a
IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIINUTH B 2 pa3a.

56 1) VYBenuuwurcs B 2 pasa YK-2.Y.3
2) VYsemuuwurcs B 9 pa3
3) VYwmenbmmres B 9 pas
4) VYwmensbiurcs B 3 paza
Cemectp 3
VYKaxure, Kakoe TeJIO SBJISETCS a0COIIOTHO YEPHBIM TEJIOM.
57 ;) [Tornomaer Bce magaromiee Ha HEeToO U3Iy4YeHHE OIK-13.1
) OrpaxaeT Bce Majiaroliee Ha HEero U3JyucHue
3) Usnmyyaer B peHTTCHOBCKOM JHaa30He
4) W3nyuaer B BUJMMOM JHANa3oHe
Y Kakoro u3 Tej OTpakaTeJIbHasi CIIOCOOHOCTh OJIM3Ka K HYITH0?
58 1) [po3paunoro VK-23.1
2) 3epKajbHOTO
3) MatoBoro
4) YepHoro
OmeHuTe, BO CKOJIBKO Pa3 YBEIWYHIACH DHEPTETHUECKAsi CBETUMOCTD
a0COJIIOTHO YepHOTro Tesa npu ero HarpeBanuu ¢ 11 = 1000 K no To =
3000K.
59 1) B 72 pasa YK-2.B.2
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
BriGepure, kakas popmyiia HanOooIee TOYHO OTUCHIBAET CIIEKTPATEHYIO
IJIOTHOCTh SHEPTEeTUYECKON CBETUMOCTH aOCOJIFOTHO YEPHOTO Tena?
60 | 1) ®opmyna Depmu-/Iupaka OIIK-2.3.1
2) ®opmyna bose-DiiniTeitHa
3) ®opmyana [Tnanka
4) ®opmyna Panes-Ixunca
Kaxoe uznyuenue aBisercs paBHOBECHBIM?
61 1) Anbda-, 6eta-, raMMa-u3ITyICHHS OIK-13.1
2) TeruioBoe M3ITyYeHUE
3) JlazepHoe M3iIy4eHUE B BUAMMOM U HH(PAKPACHOM JMana3zoHax
4) TopMO3HOE PEHTI€HOBCKOE M3ITyUCHHE
YKaxuTte 3aKOH, KOTOPBIHA OMPEAENISET MOJI0KEHUE MAKCUMYyMa
U3Ty4aTeIbHOM ClIOCOOHOCTH a0COMIOTHO YEPHOT'O TP 33JaHHOM
aOCOJTIOTHOU TeMITepaType.
62 1) 3akon Credana-bompiimana ONK-7.3.1
2) [epBsiii 3akoH BunHa
3) 3akon Kupxroga
4) 3akon Maitoca
63 | Ykaxure Gpopmymy, Ompenesionlyto SHEPTUI0 CBETOBOTO KBaHTA: OIIK-2.3.1




1) E=(m*c?)/2

2) E=h*c

3) E=h*

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

64

[Ipoananu3upyiTe, Kak U3MEHSETCS CHJIa TOKA HACBIIICHHS TIPH
¢doroaddexre B cmydae yMEHbIIEHHUS CBETOBOT'O MOTOKA MAAAIOIIETO
CBETa MOCTOSIHHOM JUTHHBI BOJIHBI.

1) YmeHbImaetcs

2) CHavajia yMEHBINAETCSI, 3aTEM YBEIMINBACTCS

3) CHavasa yBeJIMYMBACTCS, 3aTEM YMEHBIIACTCS

4) CHauasia 0CTaeTCs IOCTOSHHOM, a 3aTeM YMEHBIITAeTCsI

VK-2.V.3

65

[Ipoananuzupyiite, 4TO MPOU30MAET C KHHETUUECKOM YHEprHeid
(OTO2TIEKTPOHOB, €CIIH, HE MEHSS YaCTOTHI ITaJAl0IIEro CBETa,
YBEJIMYUTH €r0 MHTEHCUBHOCTH B 2 paza?

1) YMmenbiuTes B 2 pasa
2) YBenuuutcs B 4 paza
3) He m3menutcs

4) YBenuuurcs B 2 pasza

YK-2.V.3

66

OneHuTe BETUUMHY KPacHO# rpaHuibl porodddexra (B reprax) 1is
KaToJ1a, U3rOTOBJICHHOTO U3 Bosb(pama TosuHoi 2 mm. Karoa mokpsiT
cioeM okcujia 6apusi. PaboTa BbIx01a 3JIEKTPOHOB C TIOBEPXHOCTH
karona pasHa 2 5B. ITocrosauas ITnanka — h = 6.6*107 Jx*c. 3apsn
snekTpona — e = 1.6*10%° K.

1)3.2*10% I'g
2) 4.8%10%° I'y
3) 4.8*10% I'y
4) 4.8*10 I'n

VYK-2.B.2

67

Kaxum 06pazom 3aBucHT paboTa BbIXO[a AJIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI MaJJaroIIero ceera’?

1) TIpsiMo mPOMOPIIMOHATIBHO YaCTOTE

2) TIpomopiuuoHATBHO YCKOPSIOIIEMY HATIPSKESHHIO
3) IIpomopuuoHaTbHO KBAIPATy YaCTOTHI

4) He 3aBHCHUT OT YaCTOTBI

OIIK-1.3.1

68

[Tpoananusupyiite, Oyaet a1 HabmoaaTbes porodddexr, ecnu
TUTACTUHKY U3 JIAHTaHa 00JTy4aTh CBETOM ¢ JunHOW BOIHBI 600 HM?
Pabota BbIX0/1a 3JIEKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) dortosh ekt BO3MOKEH, €CIIM KaTO [ HAarpeTh 0 TeMiepaTypbl 347
K

2) He Oyner

3) dotodrddekT BO3MOKEH, €CITH JOTOIHUTEIHHO MPUIOKUTD K
TUTACTUHKE YCKOPSIOILYIO Pa3HOCTh MMOTEHIIMAIOB BETMUYUHOM HE
MmeHee 1 B

4) dotosrddext Bo3MOKEH ¢ BepoITHOCTHIO P =~ 0.5

YK-2.V.3

69

OueHnre, OT KAKMX BEJIMYMH 3aBUCHUT CUJIAa CBETOBOTO JABJICHUS C
KBAaHTOBOU TOYKH 3PEHMUS:

YK-2.V.3




A) Ywucna GoTOHOB B CBETOBOM ITYUKE;
b) Duepruu dotona;
B) Koadhdumnuenrta orpakeHus: MOBEPXHOCTH.

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

70

[Ipoananuszupyiite, B KaKux 00JIaCTSAX CIIEKTPA JIEKTPOMATHUTHBIX BOJIH

BO3MOJKHO HaOmoaeHue 3¢ dexkra Komnrona.

1) BuauMmeblii 1uamna3on

2) Pagnonuana3on

3) TeparepIioBbIit AHana3oH

4) PeHTreHOBCKUIA IUAMTa30H U TaMMa-U3JTydeHHE

VK-2.V.3

71

CnenaiiTe BBIBOJ] O BEIMYMHE MUHUMAIILHOTO OOPAaTHOTO HATIPSKEHHS,
IIPU KOTOPOM ITOJTHOCTBIO MPEKpaInaeTcss OTOTOK. Y CIIOBHE: SJHEPTHS
¢doToHOB paBHa 6.5 3B, a ¢poToKaTO U3TOTOBIICH U3 IUTHUS, paboTa
BBIXOJa KOTOPOTO cocTaBisier 2.5 3B.

1)4B
2)9B
3)65B
4)25B

YK-2.B.2
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OneHuTe, BO CKOJIBKO Pa3 JaBJIEHUE CBETA, N1a/1al0LIEr0
MEPIEeHIUKYJISIPHO UIEAIbHO 3€pKaIbHON OBEPXHOCTH, OO0JIbIIIE
JABJICHUS CBETA, NaJal0IET0 NEPIEHINKYIIIPHO HI€AIbHO YEPHOI
MTOBEPXHOCTH.

1)2
2) 1
3) 15
4)3

VK-2.B.2

73

Kaxum 06pazom umnynbe poToHA CBA3aH € AJIMHOU BOJIHBI?

1) Mmnynbc npsiMo IpONOPIHOHATICH JIJTMHE BOJHBI

2) Vmmysbe mpsiMo MPOMOPIUOHANICH KBAAPATy JUTMHBI BOJHBI

3) Hmmynbc 06paTHO MPOMOPIIMOHAIEH UTMHE BOIHBI

4) Hmmynbsc mpsMo IpOTOPIHOHATICH KOPHIO KBaJPATHOMY OT JIJTHHBI
BOJIHBI

OIIK-1.3.1

74

B kaxkoii o01acTu ciekTpa 371eKTPOMarHUTHOTO U3TyUYEHHS UMITYJIbC
¢doToHa MMEeT MUHUMAJIbHOE 3HaUCHHE?

1) UudpakpacHoe u3nydeHue
2) TeparepiioBoe H3ITy4eHHE
3) PenTreHoBckoe n3ydeHue
4) PamnounsiyueHue

OIIK-2.3.1

75

[Ipoananu3upyiite, Kakoe U3 MPUBEICHHBIX BHICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOW TEOPUH CBETA:

1) lHTeHCHBHOCTh CBETA HE 3aBUCHT OT IUIOTHOCTH MOTOKA ()OTOHOB M

VK-2.V.3




WX SHEPTUH

2) CBeT MOXET U3JIy4aThCsl U PACIPOCTPAHITHCS TOIBKO OTACTbHBIMU
MOPILHUSIMHU — KBAHTAMH

3) KaxtoMy 13 KBAaHTOBBIX COCTOSIHU, B KOTOPOM HaXOUTCS AaTOMHAsI
CUCTEMA, COOTBETCTBYET ONPE/EIICHHBIH YPOBEHb SJHEPTUH

4) ]Iy 4aCTHIIBI HE MOTYT OBITh OJJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJAMHATBI U UMITYJIbC

VYkaxkuTe, B 4eM 3aKJIF0UAETCs] CMBICI IIEPBOIo nocryiara bopa.

1) VTBepxkIeHHE O CYIICCTBOBAHUH CTAIIMOHAPHBIX COCTOSIHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOTJIOAeT SHEPTUn

76 | 2) Pa3HocCTh 3HEprHil ABYX CTAIIMOHAPHBIX COCTOSIHUN paBHA SHEPTUU OIlK-1.3.1
M3y4aeMOro WM MOTJIOIAEMOro KBaHTa CBETa
3) B arome 31eKTpOHBI IBUKYTCS 110 OpOHUTaM, OJM3KHM K KPYTrOBBIM
4) ATOM COCTOUT M3 MOJIOKUTEIBHO 3aPsHKEHHOTO Spa U
OTPULIATENIBHO 3aPSHKEHHBIX 3JIEKTPOHOB
Bribepure, kakoe 13 MPUBEICHHBIX HUKE BHICKA3bIBAHUN PABHIILHO
OIHCBIBAET CIIOCOOHOCTH ATOMOB K M3JIyYEHHIO U HOTJIOIECHHIO
SHEPruu: «ATOMBI MOTYT ...»
1) [Mornomare ¥ U3JIyyYaTh JUIIb HEKOTOPBIH TUCKPETHBINA HAOOP
77 | 3HAYEHUI SHEPTHU OIIK-7.3.1
2) Uzny4aTh 1 MOTIOIIATH JIFOOYIO MTOPIIHIO SHEPIHU
3) Uzny4aTh 1nbO AUCKPETHBII HAOOP 3HAYCHUI SHEPTHH, JINOO JTHOO0YIO
MOPIHIO SHEPTHH
4) N3ny4ats 1100yH0 MOPIUIO SHEPTHH, a MOTJIONIATh JIUIIh HEKOTOPBIH
JMCKPETHBIN Ha0Op 3HAYEHUN SHEPTUU
VYkaxure, K KAKOMY IMANa30HY H3ITyYEHHUS] OTHOCSTCS TIEPEXOIbI U3
cepun banemepa B atome Bojiopoa.
78 | 1) TemsoBoe u3nydeHue OIIK-2.3.1
2) PeHTreHOBCKOE M3ITy4eHHE
3) T'amma uznydeHue
4) Buanmblii cBeT
[Ipoananusupyiite, Kak ”3AMEHHUJIACh YHEPT U ATOMa BOJOPOA IIPU
M3JTydeHHH UM (POTOHA ¢ JTHHOM BosHBI A = 4.86*107 M.
79 | 1) VYBemuumnach Ha 4.86 5B VK-2.V.1
2) Ywmenbmmiach Ha 2.55 3B
3) VYwmenbmmiach Ha 4.86 5B
4) VYsenuuuiach Ha 9.72 5B
OneHuTe pa3HOCTh PHEPTUH OCHOBHOTO U BO30YXKIEHHOTO COCTOSTHUS (B
5B). JlaHO: 27IeKTpOH B aTOME Tieperiesn U3 BO30YKI€HHOTO COCTOSTHUS B
OCHOBHO€, U TP JIaHHOM TIepex0/ie MPOU30IIIO U3TydeHne POTOHA C
JUIMHOW BOJIHBI 650 HM.
80 VYK-2.B.2

1) 0,45B
2) 1,9-B
3) 1,25B
4) 2,25B




81

VYkaxure, B 4€M 3aKIIFOYAETCA TUIIOTE3a A€ bpoiii:

1) JTroOble MEKPOYACTHIIBI HAPSIY C KOPIYCKYJISIPHBIMU 00J1a]1at0T
BOJIHOBBIMH CBOMCTBaMU

2) ATOM He MOXKET coJeprKaTh OoJee IBYX 3JICKTPOHOB, HAXOJSIINXCS B
OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSX, ONPEENIIEMBIX HA0OPOM
YeThIpeX KBAHTOBBIX YHCEI

3) OHOBpEMEHHO HEBO3MOKHO C BEICOKOM TOYHOCTBHIO 33/1aTh
KOOP/AMHATBl U UMITYJIbC MUKPOYACTHUIIbI

4) DHeprusi KCIyCKACeTCs U MOTJIONIACTCS HE HEMPEPBIBHO, &
OT/EJIbHBIMU KBAaHTAMHU

OIIK-1.3.1

82

Bri6epute yrBepkaeHue, Hanboiee NpaBUIbHO COOTBETCTBYIOIIEE
rurnorese ae bpoitns:

1) MuKpOYACTHIIBI MOTYT IIPOSIBISITH BOJIHOBBIE CBOMCTBA
2) DIeKTpOMAarHUTHBIC BOJHBI HIMCIOT CBOWCTBA YaCTHUII
3) VY Kax[0il 4aCTUIIBI CYIIECTBYET aHTHYACTHUIIA

4) Slapo aTomMa COCTOMT M3 KBAPKOB

OIIK-1.3.1

83

Paccunralite 1iuHy BOJIHBI 1€ BpOWiIs 1JIs JIEKTPOHA, IBHKYIIETOCS CO
CKOpOCTBIO 3.6 KkM/c. Macca anektpona Me = 9,1*10°3! kr, 3apsin
371eKTpoHa e = —1,6%1071° Kin.

1) 1.6 Mmxm
2) 2.6m

3) 201 um
4) 3.6 MkM

VK-2.V.3

84

VKaKUTE KOJHUYECTBO 3HAUYEHHIA, KOTOPBIE MOYKET IIPUHUMATD
MarHMTHOE KBAHTOBOE YKCJIO M PHU JaHHOM 3HAUYCHUH OpPOUTAILHOTO
KBaHTOBOTO uncia |?

DH21+1
2)3l+1
3)1-1,;
4) 1

OIIK-1.3.1

85

YKa)KI/ITe, 9TO ONpPEACISICT TITIaBHOC KBAHTOBOEC YHCJIO N.

1) DHepreTHueckre ypOBHH 3JICKTPOHA B aTOME

2) BentnunHy MOMEHTa UMITYJIbCA DIIEKTPOHA B aTOME

3) [Ipoekiuio opOUTAILHOIO MOMEHTA HMITYJIbCa AJICKTPOHA Ha
3aJIaHHOE HaIIpaBJICHNE

4) BennurHy MOMEHTA UMITYJIbCA DJICKTPOHA B 33J]aHHOM HAIpaBJICHHH

OIIK-1.3.1

86

yKa)KI/ITe, 9TO ONpPEACISICT MAarHUTHOEC KBAHTOBOE YHCJIO M.

1) OpOuTanbHbIil MEXaHHYECKUI MOMEHT JIEKTPOHA B aTOME

2) DHEPryio CTAIMOHAPHOTO COCTOSHHUSI DJICKTPOHA B aTOME

3) BenuurHy MOMEHTA UMITYJIBCA DJICKTPOHA B 33J[aHHOM HAIpaBICHUH
4) DHepreTU4ecKue ypOBHU JIEKTPOHA B aTOME

OIIK-7.3.1

87

B dects kKoro Ha3BaH > EKT paciienieHus] ypoBHEH SJHEPTUU aToMa BO
BHEIIHEM BJIEKTPHUYECKOM T0Je?

1) Ditniureitna u ae Xaaca

YK-2.3.1




2) IlItapka
3) DrTuHrcrayseHa
4) AaponoBa-boma

88

Kax Ha3pIBaroOT JUHUH B CIICKTpPE KOM6I/IHaHI/IOHHOFO paccesaHus C
qacToTaMHu, MCHbIIIMMHU YaCTOTHI ITaAar0IIcro cBera?

1) OpaHxeBBIMH CITyTHHKAMH

2) AHTHUCTOKCOBBIMH CITyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKaMHU

4) AHTaroHUCTUYECKUMHU CITyTHUKAMHU

OIIK-1.3.1

89

[TosichuTe pu3nUecKuii CMBICT BOJTHOBON (hYHKITUH.

1) BonHoBas GyHKIMS MPONOPLHHOHATEHA SHEPIHH YaCTHIIBI
2) IlpowusBeseHue BOJHOBOW (GYHKIIMH HA KOMILIEKCHO-COMPSKEHHOE

BBIPAXKCHUC PABHO IIJIOTHOCTU BEPOATHOCTU O6Hap}I)KeHI/I$I YaCTUIIbI.

3) BonHoBast GpyHKIIHS 00paTHO MPONOPIIMOHAILHA JJTHHE BOJIHBI 1€
bpoius

4) BoaHoBas pYHKIHS IPEACTABISCT COO0M KHHEMAaTHYECKUN 3aKOH
ABWKEHHsI MUKpouacTHIbl X=X(t) B HesiBHO# (opme.

OIIK-1.3.1

90

BriOepute BepHYrO (OPMYITHPOBKY COOTHOIICHUS HEOTIPEIEIICHHOCTEH
I'eiizenbepra:

1) BE*Et@h
Az*Atah
Ep*Em @ h

Ay*at @ h

wW N

)
)
)
4)

OIIK-1.3.1
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VYkaxuTte, Kakue YacTHIIbI SBIAIOTCS (hepMHOHAMMU.

1) DrekTpuyYecKH 3apsHKCHHBIC YaCTHIIBL.

2) DIIEeKTPUYECKU HEHTPaIbHBIC YACTHIIBI.

3) Bce 4acTHIIBI C MOTYLIEIBIM CITHHOM.

4) DeKTpUYeCcKH 3apsHKEHHBIC YACTHUIIBI C IIETBIM CITUHOM.

OIIK-1.3.1

92

Kaxk HazbpIBaeTcst TBEp10€ TEO, Y KOTOPOTO BaJ€HTHAs 30HA MOJTHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIMMOCTH — IMOJTHOCTHIO CBOOOTHA, a IIUPUHA
3anpeleHHON 30HbI BEJIMKA 110 CPABHEHHIO C SHEPrUEH TEMIOBOIO
IBIKEHUS?

1) TIpoBomHuk

2) Jlnanextpuk

3) IomympoBoaHUK

4) TlpumecHbIi MOTYTIPOBOAHUK

OIIK-7.3.1

93

Kakyro pazmepHocTs nmeet nocrosinaas [1nanka B cucreme CU?

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

OIIK-1.3.1

94

KaKaH BHECHUCTCMHAas CINHUIIA I/ICHOJIB?)yeTCH JUUIA I/I3MepeHI/I$I 3Hepr1/11/1
MHKpPOYACTHUIL?

OIIK-1.3.1




1) sB
2) A
3) kKan
4) spr

95

OrneHuTe, KakoH CMBICIT IMEET COOTHOIIEHUE HEOIIPEIeICHHOCTEH
I'eitzenOepra 11 SHEPTUU YaCTHIIBI U BPEMEHHU MPEOBbIBAHMS €€ B
COCTOSIHUHM C JIAHHOM 3HEpruei?

1) Dueprust IPsAMO MPOMOPLUOHATEHA BPEMEHH

2) Dueprusi 00paTHO MPOTIOPIUOHATHHA BPEMEHH

3) DHeprus U BpeMsi MOTYT ObITh H3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yewm OoJibIlie HEONPEACICHHOCT SHEPTHH, TEM MCHBIIIE
HEONPEIEeIEHHOCTh BPEMEHH

VYK-2.B.2

96

B xo01e M3MepeHust ¢ 10CTaTOYHO BBICOKO# TOYHOCTBIO ObLiIa
orpeJiesieHa X-COCTaBIISAIONIAs UMITYJIbca AIeKTpoHa. OOBSCHHUTE, YTO U3
3TOTO CIIEAYET, PYKOBOJCTBYSICh COOTHOIICHHSIMU HEOTPEICICHHOCTEH
IelizenoOepra.

1) Bpewmsi )KU3HU 1 SHEPIUsl SJICKTPOHA UMEIOT CYIIIECTBEHHYIO
HEOIIPEIIEHHOCTh

2) KoopauHaTa X 3JIEKTPOHA HE MOXKET OBITh OpejiesieHa ¢ BHICOKOM
TOYHOCTBIO

3) Bce KoOpAMHATHI AIEKTPOHA MOJTHOCTBIO HEOIPEICTICHHBIC

4) Y- ¥ Z-COCTABIISIOIINE UMITYJIbCA AIEKTPOHA UMEIOT CTPOTO
OIIPEEIIEHHOE 3HAUEHUE

VK-2.V.1

97

Kak Ha3pIBaeTCs COCTOSIHUE 9JICKTPOHA B aTOMEC, COOTBCTCTBYIOLICC
MHWHUMAJIbHOMY BO3MOXHOMY 3HAUYCHHUIO €TO BHGPFI/II/I?

1) Bo30yXIeHHOE COCTOSTHHUE
2) MeracTaOWIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE

4) BaJieHTHOE COCTOsTHHE

OIlK-2.3.1

98

B uem 3akmrouaercs TyHHENbHBINH dppeKT?

1) B BOJHOBOM XapakTepe ABHKCHHUS MUKPOYACTHIIBI B
MEePUONYECKOM OTEHIIMANEe

2) B kopnycKysIsIpHOM HOBEICHUH JIEKTPOMArHUTHOTO H3ITy4SHUS IPU
IIPOXO0KJIEHUU ET0 YEPE3 Y3KOE OTBEPCTUE

3) B HaxoaeHHH YacTHUIIBI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJJHOBPEMEHHO

4) B npoxosKJAeHNH MHUKPOYACTHIIbI Yepe3 NOTeHIMAIBHBIN Oapbep,
KOT'/1a DHEPI'Hs YaCTHIIbl MEHbIIIE BBICOTHI 3TOT0 Oapbepa

OIIK-7.3.1

99

Kaxkue noaBuxHbI€ YaCTUIBI WM KBA3UYACTHULIBI SIBIISIFOTCS HOCUTEISIMU
3apsia B MOJTYNPOBOJIHUKAX ?

1) DnexkTpoHbI
2) TlpoToHbl

OIIK-1.3.1




3) DJEKTPOHBI U JABIPKH
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX PA0OT MO TUCIHMIUIMHE OOYYAIOIIUXCS 3a0YHOH (OPMBI
oOydeHus1, IpeCTaBICHbI B Ta0uie 19.

Tabnuma 19 — [lepeyeHb KOHTPOJIBHBIX pabOT

Ne n/m [TepeueHb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Metoauueckue  MaTepuanbl,  ONPEHCNAIOIIME  MPOLEAYypbl  OICHUBAHHS
MH/IMKATOPOB, XapaKTEepPHU3YIOIIMX JTamnbl (OPMHPOBAHUS KOMIETECHIUH, COAepKaTcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernmaMeHTUPYIOUMX TMOPSAOK U MPOLEAypy
MIPOBE/ICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M NMPOMEXKYTOYHON aTTEeCTalluu O0YyJaroIuXxcs
I'VAIL

11. Meroauueckue ykazaHus AJisg 00y4arolUXCsi IO OCBOCHUIO TUCIIUITIIMHBI

11.1. Metoauueckue yka3zaHus Al OOYyYarOMIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHME JIEKIMOHHOTO MaTepualla — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe y4eOHOro martepuana. Ha3HaueHue COBPEMEHHOW JIEKIUH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OpPMALMIO MO TeME, a B OCBOCHUU
(GyHIAMEHTAIBHBIX MPOOJeM JAMCHUIUIMHBI, METOAOB HAy4YyHOTO IIO3HAHHS, HOBEHIINX
JOCTUKEHUM HaydyHOM MbIciu. B ydueOHOM mpoliecce JEeKIHs BBIIOIHSIET METOI0JIOIHUYECKYIO,
OpTraHU3aIMOHHYI0 U WH(POPMANMOHHYIO (QyHKIMHU. JIeKnus pacKphlBaeT MOHATHIHBIN ammapar
KOHKpETHOW 001acTu 3HaHMA, €€ MpoOJieMbl, JaeT LeJIbHOE NPEeACTaBICHHE O IUCLUIUIMHE,
MOKA3bIBAET B3aMMOCBS3b C IPYTHUMHU JUCIUTUTNHAMH.

[TnaHupyeMble pe3ysIbTaThl IPU OCBOSHUH 00YUJAIONIMMUCS JIEKIIMOHHOTO MaTepuaa;

- TIOJIY4YE€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWH, YpPOBEHb
KOTOPBIX ONpeeNsieTcs LIeJIeBON YCTAaHOBKOM K Ka)KJ0i KOHKPETHOH TeMe;

—  TIOJYYEHHUE OMBITa TBOPUYECKOI pabOTHI COBMECTHO C IPETIOIaBATENIEM;

- pasBuTHe TNpO(EeCcCHOHANBHO-ACNOBBIX  KauyecTB, JIOOBM K  MpeAMETy H
CaMOCTOSITETLHOI'O TBOPYECKOTO MBIIILIEHUS.

- TIOsIBJIEHHE HEOOXOMMOT0 HHTEepeca, HEOOXOIUMOro JIIsl CAMOCTOSATENILHOM PaboThl;

- TIOJy4YeHHE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJVDKaNIIINE TO/BI,

- HAYYUTBCS METONWYECKH 00pabaThiBaTh Marepuai (BBLACIATH TJIABHBIE MBICTH H
MOJIOKEHMSI, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IOBTOPSATH HX B  Pa3IMYHBIX
(bopMyIHpOBKax);

- TIOJYYeHHUE TOYHOTO TIOHMMAaHHUS BCEX HEOOXOMMBIX TEPMUHOB U TIOHSITHH.

JlekuMOHHBI MaTepHalm MOXET COINPOBOXKIATbCA JEMOHCTPAllMEd CIIAlIOB U
UCIOJb30BAHUEM DPAa3/IaTOYHOIO MaTepuana IpH IPOBEACHUM KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTACIBHBIX TEMATHK IO TUCIIATUIHHE.

CrpyKTypa IpeocTaBieHus JEKIIMOHHOTO MaTepuaa:

—  JIeKIIMU COTJIacHO pazfenaM (1admn.3) u temam (Tabmn.4).

11.2. MeTtoanueckue ykazaHHs s OOYUYAIOMIMXCS TO TPOXOXKACHUIO IMPAKTHYECKHX
3aHATHN.

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (POPM OpraHU3alUU y4eOHOTO
nporiecca, 3aKII0YaloIascs B BBIITOJTHEHUH 00yJarOIIUMHCS MTOJI PYKOBOACTBOM IIPETOAaBaTEs




KOMILJIEKCA Y4eOHBIX 3aJjaHUN C LENbI0 YCBOCHUS HAYYHO-TEOPETUUYECKUX OCHOB Y4EeOHOMH
JTMCLUUTUIMHBL, TIPUOOPETEHHS] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON AEATEIHHOCTH.

Lesbr0 IPaKTUYECKOTO 3aHATHUS 1151 00yUJaroImerocs siBIsSeTCst IPUBUTUE 00YUAIOIIMMCS
YMEHUH U HAaBBIKOB IIPAKTUYECKON JEATEIbHOCTH 110 U3Yy4aeMOU TUCLUILINHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOEHUH 00YUYaIOIMMCS IPAKTHUECKUX 3aHTUI:

—  3aKperuieHue, yriyOieHue, pacuIMpeHre W AeTaau3alys 3HAaHUH MpHU PElIeHUU
KOHKPETHBIX 3aa4;

— pa3BUTHE IIO3HABATENbHBIX  CIOCOOHOCTEH, CaMOCTOSITEJBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIJICHUE HOBBIMH METOJAMH M METOJMKAMH HM3Y4EHHUS KOHKPETHOH yueOHOi
JTUCLUIUIMHBL,

- BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYYEHHbIX 3HAHUH I
BBITIOJIHEHUS 3aJaHN;

- o0ecrieyeHne panMoOHAIBFHOTO COYETAHUS KOJUIEKTUBHOW M WHAMBHUIYAIBbHOH (opm
oOyueHwusl.

TpeboBanus K MPOBEAECHUIO IPAKTHUESCKUX 3AHATHI

[IpakTuueckue 3aHATHS TPOBOIATCA B BHUAC OOCYXICHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUUYECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMH B JIGKIITMOHHOM KYpPCE U B BHJIE
pazbopa BOMpPOCOB, KOTOPbIE MOTYT BOSHUKHYTH y CTYJIEHTOB IIPU OCBOSHUU MaTepHuaa.

Meroandeckue yKazaHUsi IO TIPOBEICHUIO NPAKTUYECKUX 3aHATHH TPUBEACHBI B
CIIEIYIOIUX MocoOusaX, umeromuxca B 0ubnnoreke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BHUJIE:

1. Mexanuka. Kone6anus u BosHbl. Tepmoaunamuka. Coopuuk 3anay //M.1. KoBanenko,
E.H. Kormuxos, H.II. JlaBpoBckas, FO.A. Hosukosa, B.K. Ilpununko, E.B. Pyrskos, FO.H.
Hapes. CIIOI'YAIL 2018.67 c.

2. DnextpudectBo. Marnetn3m. Omntmka. COopHuk 3amad. / B.M. Annpees, WN.N.
KoBanenko, E.H. Kornukos, WN.II. KpektynoBa, H.II. JlaBpoBckas, H.H. JIutBunoBa, HO.A.
HosukoBa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonoaunos, FO.H.
Hapes, b.®. HIudpun. CIIOI'YAIL2019. 78 c.

3. KsantoBass ¢usuka. Coopuumk 3amau // M. Kosanenko, E.H. Kotmukos, H.II,
JlaBpoBckas, H.H. JlutBunosa, I'.JI. [Inexorkuna, B.K. Ilpununko, E.B. Pytekos, FO.H. [{apes.
CII6I'YAIL 2015. 58 c.

11.3. Meroauueckue ykazaHUs sl OOy4alOIIMXCSl IO BBIMOJHEHUIO JIAOOpaTOPHBIX
pabor.

B xoxe BbImonHeHHsT 1a0OpaTOpHBIX pPadOT oOOyyaroluiics NOJKEH YIriyOuTb U
3aKpenuTh 3HAHWS, NMPAaKTUYECKUE HABBIKH, OBJIAZCTh COBPEMEHHOW METOJAMKONW M TEXHUKOU
HKCHEPUMEHTa B COOTBETCTBUM C KBATM(PUKALMOHHON XapaKTEepUCTUKON 0O0ydaroerocs.
Breinonnenue nabopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
aQHAJIMTUYECKON YacTel U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Boinonnenue nabopaTopHbIX paboOT o0ydaromMMcs SIBJISIETCS HEOThEMJIEMON YacThiO
W3YYEHUs] JUCUMIUIMHBL, ONpeaesieMoil ydyeOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
o0ecreynBaroIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

- TOpuoOpeTeHHe HaBBIKOB MCCIIEAOBaHMS IPOLIECCOB, SBIEHMH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCHUIUINHBL;

— 3aKpeIvieHue, pa3BUTHE U JIeTaIM3alUsl TEOPETUUYECKUX 3HAHUM, MOJyYEHHBIX Ha
TIEKIIHSX;

— IOJIy4eHHEe HOBOM MH(OPMAaIMH [0 U3Y4aeMOl TUCIUIINHE;

— T[pHOOpeTeHHEe  HaBBIKOB  CaMOCTOATENBbHOM  paboThl ¢ J1a0OpaToOpHBIM
000opyZ0BaHUEM U TPUOOPaMHU.



3anmanue u TpeOOBaHUS K MPOBEACHUIO JTAOOPATOPHBIX paboT

B Teuenme cemectpa Kaxablil CTYIEHT B COOTBETCTBHHM C paboyeil mporpammoii mo
muctuminHe Du3nka JOJKEH BBIIOIHUTH ONpPENEIeHHOEe 4YHclo JaboparopHbix pabor. Ha
KaXayro Ja00opaTopHyl0 paboTy IUIaHUPYETCs HE MEHee JBYX 3aHSATHiA: OJHO Ha BBIIOJHEHUE
M3MEpEeHUull, U OJHO Ha 3amuTy oTdyera. OTYET MUIIETCS HE BO BpPeMs 3aHATUH, a JoMa WIH B
oubmmoTexe.

B nauane cemecTtpa 10 Hauyana 3aHATHI CTYAEHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH IO
TEXHUKE O€30MacHOCTH MPHU MPOBEICHUU IJa0OpaTopHBIX paboT mo ¢usuke. [IpoxoxkmeHue
HMHCTPYKTaxa (PUKCUPYETCs B CIICLIUAILHOM KypHalle; TaM HYKHO 0053aTeJIbHO pacIIUCaThCsl.

B nmabopaTopuio CTyIEHTHl JOKEH MPUXOAWTH TMOATOTOBICHHBIMH K HAa3HAYCHHOU
pabore. HeoOxonuMo 3apaHee mpouuTaTh OMUCaHHE PabOThl U TEOPETUUYECKUE CBEICHUS W3
COOTBETCTBYIOLIETO pa3ziena Kypca. He 3a0biBaiiTe 0 peKOMEHJOBaHHON JHUTEpaTtype H
00s13aTeIBHO MOJTYyYUTE B OMOIMOTEKE BCE MOCOOMS, BBITyCKaeMbIe KadeIpoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUMlb MOocje J0MYyCKa, MOJy4eHHOro Mocie
6ecenpl ¢ mpenonasatenem. [IpernonaBaTens 10KeH yOSAUTHCS, YTO CTYACHT ITOHUMAET:

-  Kakwue sIBICHUs OH OyaeT HaOJIr0AaTh M UCCIIeI0BATh;

- Kakasg IIeJib Tiepe/l HUM MOCTaBJICHa,;

- KaKuUMU MpUOOpaMu U KaK BEyTCS U3MEPCHUS;

-  KakK CJIeZyeT MPOBOJUTH SKCIICPUMEHT.

[TomyueHHBIH JOMYyCK K paboTe 0OTMEYaeTcs MpernoaBaTesieM B XKypHae.

B mporecce BbIMONHEHUs 1a00OpaTOpHO pabOTHl HYXKHO 0053aTENBHO 3aIOJIHUTH
MIPOTOKOJI U3MEPEHUH. Y KaXKIOro CTYAEHTa MPOTOKOJI U3MEPEHUI TOJKEH OBITh CBOIA; BECHUE
OJTHOTO TIPOTOKOJa HECKOJIBKUMH CTYJEHTaMH BMecTe He Joryckaercs. [IpoTokon Bemercss Ha
mucte popmara A4. B nporokosie JOMHKHO OBITH OTPaXKEHO: TOYHOE MOJHOE Ha3BaHUE M HOMEDP
nabopaTopHON pabOTHI B COOTBETCTBUU C METOJUYECCKHM IOCOOMEM; (aMuIINs, WHHUIHAIIBI
CTYICHTa W HOMEp TPYIIbI; (aMWIHsS W WHHUIWAIBl MPEIoaBaTelis; TaOJHIa TeXHHYSCKHUX
XapaKTepUCTHK H3MEPUTENbHBIX MPHOOPOB (Ha3BaHwe mpubopa, pabouwii AWama3oH, IIeHa
JICJICHUs, KJIACC TOYHOCTH W JIp.); MapaMeTphl YCTAHOBKH, HAa HEH YKa3aHHBIC, PE3yIbTaThl
M3MEpEeHUil; 1aTa U MOAMNKUCH CTyIeHTA.

Bce 3ammcu 1OJDKHBI BECTHCHh aBTOPYYKOM, IIAPUKOBOM, KaWUIAPHOM HIIM TeJIEBOMN
pyukoil. 3anmuce HaOMIOJEHUN M JAaHHBIX KapaHAAIIOM HE JOMYCKaeTCs, KapaHAalloOM MOXHO
JIUIIb YePTUTH TaOJHIBI U Tpaduku. BeneHne «4epHOBUKOB IMPOTOKOJIA» U NIEPEIUChIBAHUE UX B
KOHIIE 3aHSATHS HAYMCTO HE PEKOMEHAYETCs; 3TO HEHYXHas Tpara BPEMEHH M BO3MOXHOCTh
JOIYCTHTh OMMOKY MpU TepenuchiBannu. CTapaTelbHOCTh U aKKYpPaTHOCTH JIYUIIE MPOSIBUTH
pu 0hOpMIICHHH OTYETA.

[To oKOHYaHWW M3MEPEHHUN TIPOTOKOJ 00sI3aTEIBHO JTAETCS Ha MOJITUCH MPETI0IaBaTEINIo.
be3 »Tol moamucu MpPOTOKON cuMTaeTcsl HeAeWcTBUTENbHBIM. [loAnuch cTyeHTa B POTOKOJE
0003HayYaeT, 4T0O OH OTBEYAET 3a BCE IPOBEJCHHBIC WM3MEPEHHUs, a MOJIKCH MPErnoIaBaTess
O3HA4YaeT, YTo padoTa ACWCTBUTEIHHO BHIMONHSIACHK M yKa3aHHBIC 3HAYCHHS JEHCTBUTEIHHO
MOJTy9eHbl IMEHHO T€M CTYJICHTOM, KOTOPBIA COCTABHII TIPOTOKOJ.

ITo pesynpTaTam, 3a)UKCHPOBAaHHBIM B MPOTOKOJIE M3MEPEHUH, CTYAEHT JOMa IHIIET
OTYET W 3allMIIaeT €ro Ha CleAyromeM 3aHsTud. [Ipu 3ammTe oTyeTa MOTYT OBITH 3aJaHbI
mo0BIe BOMPOCHI MO TEOPUM HU3YYaeMOTO SIBICHHSI M MO TMOJYYeHHBIM pe3ylnbTaraM. 3a
MPUHATBHIA OTYET MPETIOAaBaTENb BRICTABIISET CTYIEHTY OIIEHKY M TIOCJIE ATOTO COOOIIAeT HOMEp
Y Ha3BaHUE CIEIYI0IIeH 1a00paTOpHOM pabOTHL.

Crpyktypa u hopma oTdeTa 0 1abopaTopHOr paboTte
OT4er JOMKEH COepKaTh CIEMYIOIINE Pa3eiibl:
1. Ienb paboTHI.

Ona cdopmynupoBaHa B ONMUCAHWU JaOOpPaTOPHON pabOTHI, OTTyHa €€ CIEIyeT
TIepeTncaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.



Omnucanue yCTaHOBKU JTOJDKHO OBbITH KpaTKuM. CrenyeT orpaHuuuThCs (QyHKIIMOHATIBHON
WIM DJIEKTPUUECKON CcXeMOoil ycTaHOBKM. He Hy)XHO NpPUBOAWTH BHEUIHETO BHUAA NPHUOOPOB.
Jlanee HEOOXOJUMO OMMUCATh HKCIEPUMEHT U MEPEUUCIUTh U3MEPUTEIbHBIE IPUOOPHI B TAOIULIE
TEXHUYECKUX XapaKTEPUCTUK, [IEPEHECEHHON U3 NIPOTOKOJIA U3MEPEHUM.

3. PaGoune Gpopmyisbl.

PaGounMu Ha3bIBalOTCS TOJBKO T€ (OpPMYJbl, IO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJATCS BBIYMCIICHUS UCCIeayeMbIX BennuuH. CieBa B popMyIie JODKHO CTOSATH TO, YTO
ClIeyeT ONpeNenTh, ClipaBa - TO, YTO U3MEPsUIOCh B paboTe MM U3BEeCTHO. Bee npuBeneHHbIe
(bopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMynt U IPOMEXYTOUHBIE BBIPAXKEHUS B 3TOM pasjielie MPUBOAUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TOTPEIIHOCTEH M TPOBENEHHUS MaTeMaTH4ecKoil 00paboTku
PE3yJIbTaTOB U3MEPEHUI B ATOM PA3JEIIe TOXKE HE MPUBOIATCS.

4. Pe3ynbTaThl UBMEPEHUN U BHIYUCIICHUIA.

B srom pa3nene ordyera MOJKHBI OBITH NMPUBEICHBI BCE M3MEPEHHBIE U BBHIYHCICHHBIC
pe3yibTaThl. 110 BO3MOXXHOCTH, HMX HYXHO MPEACTABIATH B BHJAE HATVISAHBIX TaOmui. B
MPUBOJIMMBIX 3HAUEHUSX HENb3s OCTABJIATH JHILIHUE JECATUYHBIC pa3psaabl (moapoOHee 06 IToM
noier peub Hrke). B paboTe MokeT OBITh HECKOJBKO 3aJlaHuii, BCE OHHU JOJDKHBI OBITH
MIPUBEJICHBI B 3TOM pa3JieJie.

5. Ilpumepbl BEIUMCIICHHUH.

B sTom paznene oTdera AOKHBI ObITh IPUBEIEHBI TOAPOOHBIE IPUMEPHI BEIYMCICHUHN 110
Kaxaoul padbouelt dopmyine. He HyXHO NMpHBOIUTH BCEX BBIYMCICHUH, BIIOJHE JOCTATOYHO
OJIHOTO IpHUMepa Mo Kaxaoi (opmyiie. DTOT pa3fen HYKEH JUIsl TOro, YTOObl MPENoaBaTesto
OBLIO JIerye HalTH OMMOKY B BEIYMCIICHUSX WIIM U3MEPEHHSX, €CITH TAKOBBIE BCTPETSATCS.

6. BbruncieH#e HOrpenHOCTeH.

B »3tomM pazmene otuera AOIDKHBI OBITH TPEACTaBICHBI (HOPMYJBI, IO KOTOPBIM
MIPOBOAMIIACH MaTeMaTudeckas 00paboTka pe3yiabTaToB M3MEpeHUN. JoMKHBI ObITh BBIBEAECHbI
¢dbopMysbl, TO KOTOPHIM BBIYMCISUIUCH CHUCTEMATHUECKHME W CIy4yalHble IOTIPEIIHOCTH U
MIpeICTaBIeHbl IPUMEPHI BEIUMCICHUN M0 KaX/10H U3 HUX.

OTOT pa3zien oTyeTa caMblii CIOXKHBIHN U1 cTy1eHTOB. [1o HemMy Gosblie BCero BOIPOCOB,
B HeM Ooisbmie Bcero omubok. Teopust morpemrHocTed OObIYHO ObIBa€T HaMMcaHa JUIs
MOJITOTOBJICHHOTO YHUTAaTeJNs, 3HAKOMOIO ¢ BbIcHIed MaTeMmaTukoi. B Hacrosimem mnocobun
aBTOpBI NOCTAPAJIUCh OCTAaBUTH JIMIIb CaMO€ Ba)KHOE IO 3TOH TeMe U M3JI0XKUTh MaTepuas Io
BO3MO>KHOCTH IPOCTO.

7. Tpaduku U pUCyHKH.

HeGonpmne rpaduku m pucyHku pasmemniarorcs B TekcTe, a Oosbmue - ¢popmara A4 -
NPUBOAATCS Ha OTACIBHOM JHCTe. B 1m00OM ciy4ae OHH JOJDKHBI OBITH TOANKCAHBI H
MPOHYMEpPOBaHbl, HA HUX JOJDKHBI OBITH CCBHUIKM B TEKCTe oT4era. | 'paduku 00s3aTerabHO
BBITTOJTHSIOTCS. HA MIJITUMETPOBO Oymare. Ha kaxnoit ocw TOMKHO OBITH 0003HAYEHO, Kakas
BEeJIMYMHA M B KaKWX EQUHHIIAX BJOJh HEE OTKIanabiBaeTcsa. Ha caMuX OCSX JTOJDKHBI OBITh
HAHECEHBI TOJBKO Y3716l KOOPIWHATHOHN CeTKH. MI3MepeHHbIe Ha OIbITEe 3HAYCHUS TOIIHUCHIBATH
Ha ocsx He cienyer. Ha rpaduk o0si3aTebHO HAHOCSTCS BCE DKCHEPUMEHTANbHBIE TOYKU, U
MIPOBOJUTCS COCMUHSIOMAs uxX JUHUA. OKOJO OJHON WM HECKOJBKAX TOUYEK OTKJIAIIBIBAIOTCS
CHCTEMaTUYeCKHE IMOTPEIIHOCTH COOTBETCTBYIOIIMX M3MepeHMi (moJpolOHee 00 3TOM MOHAET
peub HUXKE).

8. OxoHYaTeNnbHBIC Pe3yIbTAThI, KX 00CYK/ICHHE, BHIBOJIBL.

B sTOM pasnmene oTuera HYXKHO TMOJBECTH WTOT TIpoOJeiNaHHOW paborel. Cruemyer
HamucaTb, KaKue MOJTYy4YCHBI BEJIMYHUHBI, 1 C KAKUMHA ITOTPCITHOCTAMMU.

Ecnu u3mepeHus MPOBOAMINCH PA3HBIMH METOJaMH, TO 00S3aTENIbHO HY)KHO CPaBHUTh
3TH PE3yNbTaThl W MX MOTPEHIHOCTH, CIENaTh 3aK/IFOYCHHE, KaKOW METOJ JIydile, TOYHEE,
ynoOHee.



Ecnu u3BecTHO TaOnMMyHOE 3HAUYEHUE M3MEPEHHON BEJIMYMHBI, TO HYKHO 00s3aTeIbHO
CPaBHUTbH €T0 C MOJYYCHHBIM HA ONBITE 3HAYEHUEM U JaTh apryMEHTHPOBAHHOE 3aKIIIOYEHUE 00
UX COBIAJICHUH UM HECOBIAICHUU.

Ecnu B paboTe 3Ha4YeHUs OJHOM M TOM K€ BEIMYMHBI MOJYYEHbI HKCIEPUMEHTAIBHO U
TEOPETUUYECKH, TO 3TU PE3yJbTaThl HY)KHO 0053aTEJIbHO CPAaBHUTH M J1aTh apI'yMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJCHUH WM HECOBIAICHUH.

B cnywae, xorma MexIy CpaBHMBacMbIMU BEIMYMHAMU MMEIOTCS HEIOIyCTUMBIE
PAcXOXKACHUS, 3TO HYKHO 00s3aTeNbHO OTMETUTh B OTYETE M BBICKAa3aTh MPEATNOJIOKEHHE O
BO3MOXKHBIX IPUYMHAX 3TOTO HECOBIAJCHMUS.

Ecnu B paboTe CTaBUIIOCH IIETBIO MPOBEPUTH KAKOH-TO (PU3MUECKUI 3aKOH MM U3YYUTh
SBJICHHE, TO B JAHHOM pa3Jele HeoOXOIUMO /1aTh OOOCHOBAHHBIM OTBET Ha IOCTABJICHHBIN
BOIIPOC.

BeIBO 107K€H COOTBETCTBOBATH LIEIH PAOOTHI.

TpeGoBanus kK 0pOPMIICHHIO OTYETA 0 JTa0OpaTOpHO pabore

Otuer 1o nabopaTopHOi paboTe MOHKEH BBINOIHATHCA Ha JucTax Gopmara A4. 3anucu
Ha JIMCTaX BEAYTCs TOJBKO, C OAHOM cTOpoHbl. [lo KpasM nucTa A0MKHA ObITh OCTaBIIEHA paMKa
mMprHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JINCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamMke B BEpXHEM TIOJ€ HYXHO JHUUIb IIOCTABUTh HOMEDP CTPAaHUILBL.
[IpoHyMepoBaHHBIMH JOJKHBI OBITH BCE JIMCTHI OTYE€Ta, HauMHasA ¢ TpeThero. IlepBbiil mucT —
TUTYJbHBIA U BTOPOU JIUCT — MIPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

Otuer cnenyer mucath OT pyku. Eciam Bbl mcmonbs3yere 4ykue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEUYaTh 3a BCE «3aMMCTBOBAHHBIE» OIIMOKH, KOTOPBIX ObIBaeT MHOro. Cka3aHHOE B
paBHOI Mepe OTHOCHUTCS K (hopMysaM, KOTopble Bbl mogcMOTpenu y KOro-To, a He BbIBEJIU CaMH.
JIygmie cnpocuth mnpenogasarens. OH NOICKAKET WM IPOBEPUT, INpaBUWIbHO JH y Bac
IIOJIY4HJIOCH.

TuTynbHBIN TUCT pabOTHI MOXKET ObITh HANMCAaH OT PYKH WJIM HamedaTaH Ha MpUHTEpe.
DneKTpOHHAas BEpcUs TUTYJIBHOTO JInCcTa HaxoauTes Ha caiite 'Y Alla.

Metoauueckie yKa3aHHWs 110 BBIIOJHEHHUIO JIaDOpaTOpPHBIX pabOT MpUBEICHBI B
CIIEAYIOIIUX HocoOusx, umeromuxcs B oubnmoreke ['YAII B HameuaTaHHOM M 3JIEKTPOHHOM
BHJIE:

1. Mexanuka. KoneGanus u BonHbl. MonekyispHas ¢uzuka. JlabopaTOpHbIM MpakTHKYM

//M.M. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.JI. IInexorkuna, [I.E.

[Torapes, B.K. I[Tpununxo, FO.H. I{apes, b.®. HIudpun. CIIGI'YAII, 2014. 132 c.

2. DnextpudectBo W MarHetusM. Jlabopatopusrii mpaktukym // A.B. Kombuieios, E.H.
Kotnukos, H.II. JlaBpoBckas, FO.A. Hosuxosa, B.K. Ilpwmmnko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas ontuka. JlaGopatopubiii npaktukym //E.H. Kormukos, W.II. KpekryHoBa,
H.IT.JTaBpoBckas, }O.A. HoBukosa, A.H. Tporun. CII6I'YAIL 2013. 68 c.

4. BoinHoBag ontuka. YueOHo-MeTonuueckoe mocodue // E.H. Korinukos, 10.A. HoBukosa,
I'.B. Tepemenko. CIT6I'YAII, 2019. 118 c.

S. KBanrtoBas ¢usuka. Jlaboparopusiii mnpaktukym // B.M. Amnapees, M.IO.
Eropos, N.1. KoBanenko, A.B. Konbsuibio, E.H. Kotnukos, U.I1. Kpexkrynosa, H.II.
JlaBpoBckas, FO.A. Hosukosa, /[.A. [lonos, B.K. IIpununko, I'.B. Tepemenxo, FO.H.
Hapes, b.®. udpun. CII6I'YAII, 2021.90 c.

11.4. Meroauveckre yKazaHus JIJIs1 00 yJaroIMUXCs MO MPOXO0KACHUIO CAMOCTOSATEILHON
paboTHI.



B Xoze BBINOTHEHHS CAMOCTOSITEIBLHON paboThI, 00yYarOIIUIACs BBIMOIHAET padoTy Mo
3aJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE NpEIOaBaTels, HO 0e3 ero HernocpeaACTBEHHOTO
y4acTusl.

st oOyyaromuxcsi mo 3aouHoi (opMe OOydeHHs, CaMOCTOSTENIbHAsh padoTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITIOMHEHUS CAMOCTOSATEIBHONW PabOTHI, y oOydaromierocs (hopMupyercs
1esiecooOpa3Hoe MIaHUPOBaHUE pabovero BPeMEHHU, KOTOPOE TI03BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHUHM M CHCTEMaTH3allMM NPHUOOPETACMBbIX 3HAHHI, 00ECIICYMBACT BBICOKHIA
YPOBEHb YCIEBACMOCTH B IEPHOJA OOYYCHHs, IOMOTaeT IOJyYUTh HABBIKA ITOBBIIICHUS
npoeccHoHATEHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMd,  HANpaBISIONIMMH  CaMOCTOSTEIbHYIO  paboTy
00y4aIOIIUX CSSBIISIOTCSL:

- y4eOHO-METOAMYECKUI MaTepHrall 1o TUCIUTLINHE;

- METOAMYECKHE YKa3aHHs 10 BBITOJHEHHIO KOHTPOJIbHBIX Pa0doT (Isl 00yYarommxcs
10 3209HOI (hopMe 00ydeHus).

11.5. Metoanueckue yKa3zaHUs Ui OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH NPEIyCMAaTPUBAET KOHTPOJIb KauecTBa 3HAHUI
00yJaromuxcs, OCyIIECTBISIEMOTO B TEYCHHUE CEMECTpa C LENbI0 OICHWBAHUS XO0Ja OCBOCHUS
JUCLUTUTMHBL.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJISA 3HAHWUN, OOyYarOIIUXCS SIBJISIOTCS: YCTHBIN
ONpOC Ha JEKUMOHHBIX WU TPAKTHUECKUX 3aHATHUSAX;, 3alura J1abopaTopHBIX pabdoT.
CpencTBaMu TEKYIIETO KOHTPOJIS 3HAHUM, O0yUJaAIONIUXCS MOTYT OBITh: O€ceIbl MPerno1aBaTels
1 00y4aromerocsi; KOHTPOJIbHBIE BOMPOCH M 3a/aHusa. KOHTPOIbHOE MEpONPUSTHE CUUTACTCS
BBITIOJIHEHHBIM, €CJIM 33 HETO CTYASHT IOJy4YMJI OLIEHKY B Oaulax HE HWKE MUHHMAIbHOM
OLIEHKH, YCTAaHOBJICHHOM IPENOAABATEIIEM 110 JAHHOMY MEPOIPUSTHIO.

JlukBugamus 3a70JDKEHHOCTH, OOpa30BaBIICHCS B cCllydae MPOMycKa OO0y4YaromuMCs
3aHATUN 0e3 YBaKUTENBHOM NPHUYMHBI, OTKa3a, OOyyaromerocs OT OTBETOB Ha 3aHATHSX,
HEYJIOBJIETBOPUTEIBLHOIO OTBETa, OOY4YaloIIerocs Ha 3aHATUSAX, HEYAOBIECTBOPUTEILHOIO
BBINOJIHEHUS] KOHTPOJIbHBIX, 1a00PaTOPHBIX M MPAKTHUECKUX PAOOT MOXKET OCYIIECTBISATHCS Ha
WHUBUAYAIBHBIX KOHCYJIbTALUAX.

Pe3ynpTaThl TEKyllero KOHTPOJS YCIIEBAEMOCTH OOYYAIOIIMXCSl CIYXKaT OCHOBOM JUIS
IIPOMEKYTOUHOW aTTECTAIMM: IMOJy4eHUs 3adeTa Mo y4yeOHOM TUCHMIIIMHE WIM JO0NYyCKa K K
mudepeHIaTbHOMY 3a4ETy WU IK3aMeHY 10 y4eOHOM AUCIUIUIMHE.

B Tteuenue cemectpa Ui jnomycka K Iud@epeHIUaTbHOMY 3aueTy MM 3K3aMeHy
CTYIEHTY He0OX0IMMO c/laTh He MeHee 75% mabopaTopHbIX M MPAKTUYECKUX paboT, BHIITIOJHUTH
TECTHPOBAaHHE B CHUCTEME IHCTaHIMOHHOTO oOyueHus ['VAII Ims.guap.ru He HuXKe OICHKH
«yZIOBJIETBOPUTENIBbHOY». B ciiyduae HEBBINOIHEHHS BBIIEU3I0KEHHOTO CTY/IEHT, IPU YCHEIIHOM
IIPOXOKIEHUM TNPOMEXKYTOYHON AaTTECTallMM, HE MOXKET IMOJYYUTh ATTECTALMOHHYIO OLEHKY
BBIIIIE «YJOBJIETBOPUTEIHHO.

11.6. Metoauueckue ykazaHus AJsi OOYYaAIOUIUXCS MO MPOXOXKICHUIO MPOMEKYTOYHON
aTTeCTaIlUH.

[IpomexyrouHas  arrecTanus  OOy4aroIIMXCS ~ MpelycMaTpUBaeT  OLIEHHWBAaHUE
MIPOMEXYTOUYHBIX M OKOHYATENBHBIX PE3yAbTAaTOB OOyueHHUs 1Mo aucuuruinHe. OHa BKIIOYAET B
ceos:

- D9K3aMeH — (opMa OLEHKM 3HaHUH, MOJYYCHHBIX OOy4aromMMcs B TIpoOIecce
M3YYECHHS BCEW NUCUMUIUIMHBI WIM €€ YacCTH, HaBBIKOB CAMOCTOSITENBHON paboThl, CIOCOOHOCTH
HpI/IMeHSITI) nux aJjs pemeHI/m HpaKTI/I'-IeCKHX 3agadv. 3K3aMeH, KakK HpaBI/IJ'IO, HpOBO}IHTCfI B
MEePHOJ] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIACTCS aTTECTAIIMOHHOW OIICHKOW «OTIUYHOY,
«XOpOIIIOY, KyTOBICTBOPUTEILHOY, «HEYAOBICTBOPUTEILHOY.



DK3aMeH MOXET MPOXOJIUTh B BUJAE YCTHOTO OMpoca WM TecTupoBaHus. OCHOBaHHEM
JUISL TOTTYCKa K MPOMEKYTOUHOM aTTECTAllMU SBJISACTCS YCIEHIHOE MPOXOXKICHHE 00yYaroInuMCs
TEKYIIEro KOHTPOJIS yCIIEBAeMOCTH.

Kpurepun onennBanus c)opMHpOBaHHOCTH KOMIIETEHIINI 00y4aroIerocs:

OneHka «OTJHYHO»: YPOBEHb OCBOCHHMS KOMIIETCHLMH «BBICOKHI». KommnereHmmm
copMHpOBaHbL. 3HAHUSA apTYMEHTUPOBAHHbBIE, BCECTOPOHHUE. Y MEHHUS YCIICIIHO MPUMEHSIOTCS
K PELICHUIO KaK THIIOBBIX, TaK W HECTAaHJAPTHBIX TBOPYECKMX 3agaHuil. [leMoHCTpupyeTcs
BBICOKUH YPOBEHb CAMOCTOSITEIILHOCTH, BBICOKAs aJalITUBHOCTD MPAKTUYECKOTO HABBIKA.

OneHka «XOpOIIO»: YPOBEHb OCBOCHHS KOMIIETCHLUH «IIPOABHHYTHINY». KommeTenu
copMHupoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHbIE. YMEHHUsI HOCAT PENPOIYKTUBHBINA XapakTep,
NPUMEHSIOTCSI K PELICHUIO THIOBBIX 3aJaHui. JleMOHCTpupyeTcsi IOCTaTOYHBI YpPOBEHB
CaMOCTOSITETbHOCTH YCTOHYMBOTO NMPAKTHYECKOTO HABBIKA.

OneHka «y/l0BJIETBOPUTEIbHO»: YPOBEHb OCBOCHHUS KOMIETEHIIMH <«IIOPOTOBBII.
Komnereniuu copmupoBansl. ChopmupoBanbl 0a30Bble CTPYKTYpbl 3HAHHWHA. YMEHHs
(parMeHTapHBl M HOCST PENpOAYKTHBHBIH Xapakrtep. JleMOHCTpupyeTcs HH3KHH YpPOBEHBb
CaMOCTOSITEITLHOCTH MPAKTHYECKOTO HABBIKA.

Onenka «HEY/10BJIETBOPUTEIHLHO»: YPOBEHB OCBOCHHUS KOMITETCHITUH
«HenocTaTouHblit». KoMnerenunu He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHHSI U HABBIKH
He C()OPMUPOBAHBI.

OCHOBHBIMU OpPHUEHTMpPaMM ITpU IOATOTOBKE K IPOMEXKYTOYHOW aTTeCTaluu I10
JTUCLUUIUIMHE SBISIOTCS KOHCIEKT JIEKIMHA W TepeueHb pPEeKOMEHIyeMou mnureparypsl. llpu
MOJrOTOBKE K CecCMM 0OydaromeMmycs PEeKOMEHAYETCS TaK OpraHu30BaTh y4eOHYIO padory,
9TOOBI Tepe]] MEepBBIM JTHEM Hadajda CecCHd ObUIM COaHbl M 3aIIMIICHBI BCE JIAOOpaTOpPHBIC
pabotbl. OCHOBHOE B IOJATOTOBKE K CECCHMM — 3TO IOBTOPEHHE BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOAMMO MpONTH arrecranuio. [Ipn moaroroBke K ceccHM cleqyeT Bech 00beM
paboThl pactpenessTh paBHOMEPHO MO JIHSAM, OTBEJCHHBIM JUIS MOJITOTOBKH, KOHTPOJIHPOBATH
Ka)X/IbIil ICHb BBITIOJTHEHUS pabOTHI.
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