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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)
~ 1 |
JI01L, K..-M.H. T 12,0623 B.B. Jlo6atoB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) f P _{(monmuce, 1ata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wmonsa 2023 r, nporokosn Ne 14

3asenyromuii kadempoit Ne 3

J.T.H., IpOQ. s 14,0623 A.B. Komnbuibios
(yd4. cTeneHp, 3BaHUC) e (moamuck, nara) (uHUIMANEL, hamMuIns)
OtBerctBeHHbIH 32 OIT BO 13.05.02(01)
7011, K.T.H., JOLL. Vo ee® 22.06.23 0.4. Conénas
(OIKHOCTB, Y4. CTETICHB, 3BaHHE) "% (momuck, nata) (MHULDHATEL, (haMIIIHs)

3amecTuTeNb qUpeKTopa HHCTUTYTa Ne3 1o Meronndeckoit pabote

yay 22.06.23 H.B. PenreTnukosa

JIOJDKHOCTD, y4. CTEIICHbD, 3BaHUC N MOAIKCh, 1aTa WHULIAAJIBI, (hamMuins
yq Al



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TMporpamMmy CHEUMaJIMTeTa I10 HANpaBJICHUIO MNOArOTOBKM / crenuanbHocTd 13.05.02
«CriennanpHble AIEKTPOMEXAHUYECKHE CUCTEMBD) HANPABICHHOCTH «DJIEKTPOMEXaHUYECKUE
CHCTEMBI CIeIMaIbHBIX YCTPOHCTB U u3Aenuit». Jucuumnmna peanuzyercs kadeapoit «Ne3».

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMIUX KOMIIETEHIUH]:

OIIK-3 «CnocobeH MpUMEHSTh COOTBETCTBYIOUIMM (PU3MKO-MaTeMaTHUYECKUI ammapar,
METO/bl aHAJIN3a W MOJEIHMPOBAHUS, TEOPETUYECKOIO0 M HKCIEPUMEHTAIBbHOTO MCCIIEIOBAHUS
IpY PEUICHNU MPO(EeCCHOHANBHBIX 33124,

OIIK-5 «CrocobeH MCroib30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M AJIEKTPOTEXHUYCCKUX
MaTepHaJIOB B pacyeTax IMapamMeTpoB U PeKUMOB 00BEKTOB MPOPECCHOHATBHON AEATEIbHOCTI.

Copep:xaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanne AMCUMIUIMHBI MpeAyCMaTpUBaeT cieayiouie (OopMbl OpraHU3aIUH
y4eOHOTO0 Tpoliecca: JISKIIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyJ0€MKOCTh OCBOCHHS JHUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIx equHUI], 468
4acoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

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

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPa
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-3 Criocoben
IPUMEHSTh
P . OIIK-3.V.1 ymeer npuMeHsTh (PU3MKO-
COOTBETCTBYIOIUI .
Pu3HKO MaTeMaTHYeCKUH anmapar, METO/Ibl
. aHaIu3a ¥ MOJICIIMPOBAHUS,
MaTeMaTH4YeCKui

TEOPETHYECKOTO M IKCIIEPUMEHTATHLHOTO
HCCIIEIOBAHUS
OIIK-3.B.1 BnageeT HaBLEIKAMU

arnmapar, METO/IbI
Ob6memnpodeccnoHalbHbIE | aHATTU3A U

KOMITCTCHITHH MOJIETTMPOBAHHUS,
npUMEHEeHHs (PU3NKO-MaTEMaTHYeCKOTro
TEOPETUYECKOTO U
ammapara, METOJI0B aHaJIN3a U
9KCTIIEPUMEHTATBHOTO
MOJICJIUPOBAHMS, TEOPETUUECKOTO U
UCCIICIOBaHUS TIPU
CLICHI 9KCIIEPUMEHTAIBHOTO MCCICAOBAHNS TIPU
p pereHnn npohecCHOHAIBHBIX 3a/1a4
pohecCHOHATBLHBIX
3a1aq
OIIK-5 Cnocoben
UCTIOJIB30BATh
CBOMCTBA
KOHCT WOHHBIX
PYKII OIIK-5.3.1 3HaeT obnacTu NpUMEHEHNH,
AIIEKTPOTEXHUYECKUX

O6menpodeccrnoHaabHbIE MATEDHAIOR B CBOMCTBA, XapaKTEPUCTHUKN U METO/IbI
KOMIICTCHIINU P HCCIICAOBAHUS SJICKTPOTCXHUYCCKUX U

pacuerax
KOHCTPYKIIMOHHBIX MaT€pHaJIOB
napaMeTpoB U

pPEXUMOB 0OBEKTOB
npodeccuoHaIbHON
JESITEIIbHOCTH

2. Mecro pucuuniunsl B cTpykType Ol

JuctumniuuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
P U3YYCHHUH CICAYIONINX JUCIUILTUH:

— «MaremaTuka. AHaIUTHYECKAss TEOMETPHSI M IMHEHHAsI anreopay,

— «MaremaTuka. MareMaTH4eCKUl aHAIH3Y.

3HaHUd, TOJMy4YEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK M MOT'YT HCIOIh30BATHCS MPU U3YUCHUU APYTUX TUACIUTUIHH:

— «Teoperuueckast MEXaHUKa,

— «lIpuknaagHas MexaHHKay,




— «DNEKTPOHUKAY,

— «ONEKTPOTEXHUKA,

— «MartepuanoBeieHUEY,

— «DNEKTpUUECKHUE MAIIUHBD»,

— «DNEKTPUUECKUE U DIIEKTPOHHBIE alapaThl».

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

Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHBI

TpynoeMKoCTb 10 ceMecTpam

Bun yaeOHO# paboTh Bcero Nol NeD N3
1 2 3 4 5
Oowan mpyooemKkocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus (113), 51 17 17 17
(dac)
naboparopusie padbots (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amen (3auer, Hudd. 3ay, OK3., OK3. OK3. OK3.
DK3.**) OK3.
IIpumeuanue: " kannaTcKuil SK3aMeH
4. ConepxaHue NUCIUTIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIAHEI IO pa3/ieiaM U BUIAM 3aHSITHIA.
Pa3nenbl, TeMbl AUCHUILINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CPC
Pa3nenbl, TeMbl IUCHUTIITMHBI (qac) (C3) | (aac) (qac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Htoro B cemectpe;] 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 11
Paznen 5. Marunernsm 11 8 6 10
Pazgen 6. Onrtuka 12 2 3 10




I/ITOFOBCCMGCTpeZ| 34 ‘ 17 | 17 ‘ | 31

Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanToBas MexaHuka 11 9 3 13
Paznen 9. Cratuctuueckas pusmka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

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

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabmuna 4 — ConeprkaHue pas3eNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u conepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [IyTh 1
nepemenierre. Ckopocts 1 yckopenue. HopmansHoe u
KacaresbHOe yckopeHus. [loctynaTenbHoe U BpamareabHoe
nBxkeHue. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUalbHON
TOYKHU. CBSI3b IMHENHBIX U YTJIOBBIX BEJIMYUH IIPU
BpalaTeIbHOM JIBUJKEHHH.

NuepuumanbHble cucTeMsl 0TcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOM AUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JUHAMHUKHU MaTepHaIbHON TOUKU. HemHepruanbHble CUCTEMBI
otcuera. Cuiibl HHEPLMH. 3aKOH COXpaHEeHUs ummynbca. LlenTp
Macc u ero asmxeHue. Cucrema LeHTpa Macce.

Mexannueckas paboTa 1 MOIIHOCTh. KMHeTHUYeCKast YHeprusl.
3aMKHYThIE U HE3aMKHYThIE cUcTeMBI. [loTeHIInanpHas sHeprus
cucteMbl. CBsI3b MEXYy MOTEHUUATBHON SHEPTrUeH U moJjieM
KOHCEPBAaTHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIHHO HEMOJABUKHOU OCU. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaaTeIbHOTO
JBUKEHHUs TBepaoro tena. Kunernueckas sHeprust
Bpallarouierocs TBepaoro tena. Ilocrynarsl cenuanbHOU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTbh. PensTuBucTCKUN nMnyiibec. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuneTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3HepTrun. CBs3b MEXAY SHEPTUEH U UMITYIHCOM
YaCTHUIBI.

Paznen 2. KoJsie0aHud 1 BOJHEI.




["apmoHMYECKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MaTeMaTU4eCcKil MasiTHUK, PU3NYECKUI MAaITHUK, KoJeOaHus
MOJT ICUCTBHEM YIIpyro# cuibl). CrokeHne KoJieOaHuM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxaroiue kosiebanus. Beinyxxaennsie koneOanus. Pezonanc.
Kunemartuka BOJTHOBBIX MPOIIECCOB (IJIOCKHUE U c(hepruuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oueprus BoiHbL. [1oTok 3Heprun. MHTEHCUBHOCTH BOJIHBI.
Crosiyas BoiHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJTHBI.

Pa3pnen 3.

Moaexkyasipaas pusnka.

TepMoauHaMuueCKre COCTOSIHUA U npoueccsl. [TonsaTue
dbyHkMM coctosaHus. Buyrpennss sneprusi. Konnuectso
TernoTel. PaboTa Tena npu u3meHenuu ero oorema. Ileproe
HayaJio TEpMOJMHAMUKU. Temneparypa U BHyTPEHHSS SHEPTUs
Kak (pyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMoIuHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHMSL, BHYTPEHHSSL SHEPTUS,

TEIIOEMKOCTH, YpaBHEHUE afuadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTponus). CKOpOCTH TEIIOBOTO JTBUKEHUS
MoJiekynl. Cpeassisi KHHETHYECKast SHeprus MoJiekysl. OCHOBHOE
ypaBHEHHE KMHETHYECKOW TEOPUH UAEaTbHbIX I'a30B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYeCTBO.

Onektpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanmpsikeHHOCTD
aJIeKTpocTaTnyeckoro nosst. [IpuHumn cynepnosunuu.
DIIeKTpUYECKHi TUIoJb. PaboTa chil 3J1eKTpOCTaTHIECKOTO
noJisi. Teopema 0 LIUPKYISIUY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCT M TOTEHLIMAT 3JIEKTPOCTaTHYECKOI 0 TOJIA,
CBsI3b MEXAy HUMHU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
10JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
nuaeKTpuKkoB. [lonspuszanus nuanektpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [usnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckas IPOHUIIAEMOCTb. JJIEKTPHUUECKOE CMEILICHUE
(ungykuus). Teopema ["aycca a1t 37€KTPUUECKOTO OIS B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI 3JIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apsHKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTHUH JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
OnekTpoaBwKyIIas cuia. 3akonsl Oma u Jxoyns-Jlenua B
UHTErpajbHON U quddepeHnnanbHoi Gpopmax.

Pa3pnen 5.

Marnerusm.

3akoH buo-Casapa-Jlamuiaca. Ilosne coneHonna u Topousa.
®opmyna Jlopenna. Cuna Amnepa. MarHuTHOE T0Ji€ B
BenlecTBe. HaMmarunuenHocts. MaruuTHas BOCIpUUMYHUBOCTb.
MarnutHas npoHuaeMocTb. Hanps»eHHOCTh MarHUTHOTO
noJjsi. /lnaMarHeTuky, napaMarHeTUKu, eppoMarHeTHKH.




Teopema 0 HMPKYIALMU BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO
nosisi. 3akoH Papanes. [Ipasuno Jlenna. CaMonHaAyKIuS.
B3aumuas nanyknus. O6beMHast TNIOTHOCTh YHEPTUU
MarHuTHoro nois. Cucrema ypaBHeHui Makcsesia.
MarepuasibHbl€ YpaBHEHUSI.

Pazgen 6.

Onruka.

[1nockue MOHOXpPOMATHYECKHUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bexkrop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCONIOTHBIN MOKa3atens npejaoMieHus. UHTepdepeHIus.
Mertoap! HaOmOAeHUS HHTEphEepeHIU cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-Openens. Jucnepeus cera.
Hudpakuauonnas pemerka. [lomsipuszanus cBera. 3akoH
Maioca.

Paspen 7.

KBantoBas onruka.

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

Pazmen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bporins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BonHosou
nakeT. CTaTUCTUYECKOE UCTOJIKOBaHUE BOJIH J¢ bpois.
[Tpunnun Heonpenenennoctu I eitzendepra. Bonnosas
GbyHKIIHS, €e OCHOBHBIEC CBOMCTBa. OnepaTtopsl (PU3NIECKUX
BENTMYUH. BpeMeHHOE U cTallMOHApHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nBrxeHusa. CeoOonHas yactuia. Yacrtuia B 0eCKOHEUHOM
noteHuuranbHou sime. KBanTtoBeril ocuusisitop. Hynesas
SHEprus, HyJeBble Koyiebanus. [IpoxoxkaeHne YacTHITHI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIEC uncia.
OpOuTaIbHBIA MEXaHUIECKUNA U MarHUTHBI MOMEHTBI
aNIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit lTepna u IN'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHIl. DepMHUOHBI U OO30HBI.
CummeTrpus BOJTHOBOW (DYHKIIMU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
punnun [Taynu. O0bscHEeHNE TEPUOANIECKON CUCTEMBI
snemenToB .M. Menaeneena.

OHepreTu4ecKuil CneKTp aToMOB U MoJjieKyl. Ilpupona
XUMUYECKOHN CBSA3U.

Pazmen 9.

Crarncruyeckas QpU3NKa.

Cratuctuueckuid Mmetoa. ®a3zoBoe MPOCTPAHCTRO.
Pacripenenenne ['m66ca. CTaTrcTHYECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUYECKOE OMMMCAHUE
KBaHTOBOM CHCTEMBI, Pa3Indre MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boibsiimana. KBanToBbIE
cratuctuku @epmu-Jupaka u boze-OliHireitna. CpaBHeHHE
pa3JIMYHBIX CTATUCTUK.




Pacnpenenenne @epmu-/upaka 11 3J1€KTPOHHOTO rasa.
DnEeKTpOHBI B KpUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOKIECHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAsS
TEIJIOEMKOCTD. TeII0eMKOCTh KPUCTAIIINYECKON PEIIETKH.
Knaccuueckast reopusi, Teopus DitHiTeitHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

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

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

W3 sux Ne
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeria
T/T1 3aHATHI TpaKTIACCKIX (uac) MOJTOTOBKH, | TACIIUIT
SatATHH (dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JUHAMHKa
MaTepUAIbHON TOYKHU
2 Kunematuka u Pemenue 3agau 3 1
JTUHaMUKa
a0COJIIOTHO TBEPIOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEIILHOCTH
4 Kunematuka u Pemenue 3agau 3 2
NUHAMHKA KOJeOaHUI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJTHOBBIX ITPOIIECCOB
6 MounekynsipHo- Pemenue 3anau 3 3
KHHETHYECKasi TCOPUS
Cemectp 2
7 HanpsixkenHocts u Pemrenue 3agau 3 4
MOTEHITHAT
3JIEKTPOCTATHYECKOTO
OISt
8 JBrxenue Pemrenue 3agau 2 4
3apsKEHHBIX YaCcTHIL B
AJIEKTPOCTATHYECKOM
oJie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konpaencarop
10 XapakTepuCTUKU Pemenne 3anau 3 5
AJICKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MarHUTHOTO ITOJIS.
Cuiibl B MarHUTHBIX
TOJISIX
12 3akoH Pemrenue 3agau 2 5
9JIEKTPOMAarHUTHOU




unnykiuu dapanes.
PaboTa B MarHUTHBIX
MOJISAX
13 Wntepdepennus, Pemenue 3anau 2 6
nudpakmus,
MOJIIPU3AIUS
Cemectp 3
14 | TennoBoe uzny4yeHue, Pewenne 3anau 2 7
dhoTodrddext
15 | Dddext KommnroHa, Pemenue 3anau 3 7
cBoiicTBa (HOTOHOB
16 AToM BoJOpoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CooTHOIIEHHE Pemrenue 3agau 3 8
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
[lIpenunrepa
ITorennuanbpHbIE
Oapbepsl
19 KBanToBas Pemrenue 3agau 3 9
CTaTHCTHKA
Bcero 51
4.4. JlabGopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh IIPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHbIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAasITHUKU 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIIH
9 Onpenenenne yaeabHOro 3apsaia dJIeKTpOHA 3 5
10 | Konpsua Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7




12 | Buemmnuit porosddexr 3 7
13 | H3yudeHue cnekTpa aToMa BOAOPOIA 4 9
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 10 3 9
npoOery B BO3ayxe
Bcero 51

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

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

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac

1 2 3 4 5
N3ydeHne TeopeTUIeCcKoro Marepuana 43 20 11 12
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 43 19 10 14
[TonroroBka K MPOMEKYTOUHOMH 43 19 10 14
arrectaruu (ITA)

Bcero: 129 58 31 40

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAOMIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl sl CaMOCTOSITENbHONW paboThl O0yYaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMIUTIPOB B

[udp/ bubnuorpaduyeckas ccpuika oubnmiorexe

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

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




53
C12

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

94

53
Cl12

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

93

53
C12

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

87

53
Cl12

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

87

53
n83

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

121




534
n83

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

71

53
n83

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

141

537
N83

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

64

530.1
n83

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

65

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

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

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

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

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

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

https://urait.ru/bcode/425487

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




WzparensctBo KOpaiir, 2019. -
353 c.

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

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

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

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

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

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

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

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

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

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

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




URL anpec HaumenoBanue

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

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

HayK

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

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

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

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

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/t Haumenosanue

He npenycmorpeno

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

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

Ta6mmma 11— [lepeyerr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

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

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

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

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




n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalHuu.

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

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

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

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

(000 «IIpodhobpazoBanue» r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUN; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,

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




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

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

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

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

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

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

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

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

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

Or1eHKa KOMITETEHITUH

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

5-0aiuIbHAs IKaIa




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONMMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOH IJUTEPaTypBhI,

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

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

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

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

Ne i/t [Tepeuyens BompocoB (3a1a4) 1s SK3aMeHa Koxn
WHNKATOpa
Cemectp 1

1 UTo n3y4yaeT KWHEMaTuKa? OIIK-5.3.1

2 UYrto Takoe MarepuagbHas Touka? OIIK-5.3.1
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

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

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OIMK-5.3.1
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-5.3.1
[Ipoananuzupyiite oTAMYNS CIEAYIOMUX (PU3MUECKUX MOJEIICH:

6 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure OIK-3.Y 1
puMep, B KOTOPOM OJTHO U TO K€ TEJIO BBICTYIAET B KAYECTBE
MarepuasibHON TOUuku 1 ATT.




HaiinuTe cBSI3b MEXIY JUHEHHOMN M YTII0BON CKOPOCTHIO

7 . OIIK-3.V.1
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NPSAMOJIMHEITHOTO IBHKEHUS TeJla 10

] W3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIKA3.V 1
MIPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00CHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a]1auu.

9 ChopmynupyiiTe nepBoiii 3akoH HproToHa. OIIK-5.3.1

10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BETMYMHBI CUIIbI, OCHOBAHHBIHN Ha OITK-5.3.1
TpeTbheM 3aKoHe HbloTOHA. o
Kak, cornacno BTopomy 3akoHy Hbpl0TOHA, 3aBUCUT YCKOpPEHHUE Tela OT

11 OIIK-5.3.1
€ro Macchl?
[IpuBenure npumep, WIIIOCTPUPYIOLIUN TEHCTBUE TPETHETO 3aKOHA

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

13 W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh OIK-3.B.1
KepOoCHuH (KepOCHH HE cMeImBaeTcs ¢ Boaoi)? O0ocHyHTe CBOM
OTBET.
HazoBuTe, kakoii u3 3akoHoB Kemuepa ycranasnusaet hopmy

14 OIIK-5.3.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHIIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/ICHCTBYIOIIMX TEJ U PACCTOSHUS Mex1y HUMU. OGoCHYHTE,

15 KaK U3MEHUTCS CUJIa B3AUMHOTO TSTOTEHHS ABYX TEJI, €CIIU Maccy OIIK-3.B.1
OJIHOTO U3 TeJl YBEJIUUUTH BABOE, & PACCTOSIHUE MEXY TeIaMH —
YMEHBIIUTH B JiBa paza.

16 Kakas ¢u3nyeckasi BeMunHa Ha3bIBACTCs UMITYJIHCOM Tena? OIIK-5.3.1

17 Chopmynupyiite, Mpu KaKuX YCIOBUAX BBIMOIHIETCS 3aKOH OITK-5.3.1
COXpaHEHHUsI UMITYJIbCA.

18 Kaxkas pu3nyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-5.3.1
CpaBHHTE 3alIMCH OCHOBHOT'O 3aKOHA IMHAMUKU JJIs MOCTYMATEIbHOTO

19 Y BpAIllaTeJIbHOTO ABWKEHUSA. HailinuTe B3auMOCBSI3H MEXIY STUMHU OIIK-3.V.1
3aKOHAMHU.

20 Chopmynupyiite 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-5.3.1

21 Kaxkas pu3nyeckas BenuunHa Ha3bIBaeTCs pabOTOM? OIIK-5.3.1

22 UT0 Takoe MOITHOCTh? OIIK-5.3.1

23 OO0bsicHUTE, TOYEMY HEHTPOCTPEMUTENIbHAS CUJIa PU BpAILlEHUH 110 OIK-3.Y 1
OKPYKHOCTHU HE MPOU3BOJIUT PAOOTEHI.
Uccnenyiite paboTy CHIIBI, €CIIA TE€JIO MacCor m = 1 KT 1o IeCTBHEM

24 HEKOTOPOM CHIIBI H3MEHHUIIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c. OMK-3.V 1
OO06ocHyliTe TPUMEHEHUE 3aKOHOB, UCTIOJIb3YEeMBIX JIJIsI PEIICHHS T
3a/1auul.

75 B 4yem cocTouT paznuuue Mexay KOHCEPBaTUBHBIMU U OIK-3.Y 1
HEKOHCEPBATUBHBIMU CHJIAMU?
Kaxoit kopabib ABHKETCS MEJICHHEE — HATPY>KCHHBINA WITH

26 HEHATrPY)KEHHBIN — TIPU OJIMHAKOBOW MOIIHOCTH JIBHTATEIs? OIIK-3.B.1
OO6ocHyiiTe CBOIl OTBET.

27 Urto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT? OIIK-5.3.1

28 OOwbsicHure, HMEET JIM CMBIC]T H3MEPEHHe a0COIOTHOTO 3HAUEHUS OITK-5.3.1
MOTEHIIMAIBLHOM SHEPTHH TeJla B HEKOTOPOM COCTOSTHUU.

29 ChopmynupyiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH. OIK-53.1
[IpuBenure npuMep BHIMOTHEHUS 3aKOHA COXPAHEHUS] SHEPTUH.

30 Jan ToHKu# crep>keHb Maccor m = 120 T u nmuHol / = 50 cM, OIIK-3.V.1




CITOCOOHBIHN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXOJISIICH Yepe3 ero
cepeauny. Paccunraiite ero MOMEHT MHEPLIMM OTHOCUTEIBHO
YKa3aHHOU OCH.

[Tokaxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30
T, KaK mpuMeHsiercst reopema lllteitHepa a1t pacuera MOMEHTa

31 OIIK-3.V.1
MHEPLINHU TEJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEUHBI CTEPHKHS HA
OJIMH M3 €ro KOHIOB.

32 YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tena? OIIK-5.3.1
Kak Brrumcrnisercs KWHeTH4YecKasi 3HepTus BpalleHus aOCOIIOTHO

33 TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUYECKOM SHEPTHH OIIK-3.V.1
ITOCTYIATEIBHOIO IBHKECHHUS.

Cdhopmynupyiite aBa mocrynaTa TCOPUH OTHOCUTEIBHOCTH

34 o . OIIK-5.3.1
OWHIITENHA.

CrpaBeuiBa v B crienManbHoi Teopun otHocutensHoctd (CTO)

35 KIaccudeckast popMyIia isk KHHETHIeCKoi sueprun E = m*v*/2? OIK-3.Y 1
Ecnu HeT, TO KaKk pacCYUTHIBACTCS KUHETUYECKAs YHEPTUs Tela T
cornacHo CTO?

Omnpenenure, Kak USMEHUTCS IEPUO]T KOJIEOaHHH MPYKUHHOTO

36 MasiTHUKA IIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a )KECTKOCTH OIIK-3.V.1
IPYXHHBI — B § pas.

37 Kak cBs3aHa sHEprus TapMOHMUYECKUX KOJIEOAHUN C UX aMIUIUTYI0U? OIIK-3.V.1
Cremnaiite BBIBOJI IO BOIIPOCY: KaK OYJIeT U3MEHITHCS X0
MasITHUKOBBIX 4aCOB IPU HACTYIUJIEHUH JIETHUX JKApKUX JHEH IO

38 CPaBHEHUIO C XOJOAHBIMU 3UMHUMU JHSIMH, €CJIA YaChl YCTAHOBJICHBI OIIK-3.B.1
B HEYTEIUICHHOM IIOMELEHUH (CTEP/KEHb MAasTHUKA METAJIIMUYECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

39 UTo Ha3bpIBaeTCSl BOJIHON? OIIK-5.3.1

40 OOBbsicHUTE PAa3NUYUE MEXKIY MTPOJOIBLHBIMU U MONEPEUHBIMU OIKA3.V 1
MEXAHUYECKUMHU BOJIHAMM.

41 3anummuTe ypaBHEHHE OEryIeil BOJHEI. OIIK-5.3.1

42 Uemy paBHa cpeHssi 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIIK-5.3.1
Hcrounuk 3ByKa ¥ IPUEMHUK ABMXKYTCS IPYT OTHOCUTEIBHO ApYra CO
CKOPOCTSAMH Vyem B Uy COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpeEJIe

43 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe OIK-3.Y 1
OTHOCHTEIIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT ¢ dexra lomepa. T
N cTOYHUK ¥ TPUEMHUK IABUKYTCS HABCTPEUY JAPYT IAPYTY: Vyen = 40
m/c, v,y = 60 Mm/C.

44 Cdopmynupyiite npunimn [ roirexca. OIIK-5.3.1

45 Urto Ha3zwiBaeTcs HHTEpQEpeHImeit BoIH? OIIK-5.3.1

46 Uro Ha3zbiBaeTcs crostuel BonHoM? [IpuBenuTe npumep crosiueit OIK-3.Y 1
BOJIHBIL.

47 Ha3oBurte ocHOBHBIE TapaMeTpbl COCTOSIHUS, KOTOPBIMU OIHUCHIBAETCS OITK-5.3.1
TEPMOJIMHAMUYECKAs] CUCTEMA.

Ha onny yanry BecoB mocTaBuiu OJFOALIE € TOpsiueit BOJIOH, a Ha

48 JIPYTyI0 ypaBHOBeMBaromue e€ rupu. CoXpaHUTCA JIM ¢ TCUCHUEM OIIK-3.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO Iasa. OIIK-5.3.1

50 CKOJIBKO CcTeTieHEe CBOOO I UMEET JKECTKasl JIByXaTOMHast MOJIeKya? OIK-5.3.1
C KakiMHU ABMKEHUSIMU OHU CBSI3aHBI? e

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-5.3.1

52 OneHuTe, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOTO OIIK-3.B.1




WJIM CIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?

I'a3, naxonsmuiics npu nocrosHHoM aasineHuu p = 100 klla, uamenun | OIIK-3.V.1
53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCSA
paboTa rasa B TakoM Ipoliecce, U HallIuTe ee BEINYHHY.
54 Crenaiite BBIBOJIBI 10 XapaKTepy U3MEHEHUS TeMIIepaTyphl ra3a npu OIK-3.B.1
ero OblcTpoM paciiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-5.3.1
OueHUTe CUTYaAIUIO: KAIUIsl MACJISTHUCTOM JKUJIKOCTH MONAaJaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. OIK-3.B.1
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIbI?
OO6ocHyliTE CBOW OTBET.
Ornenute curyanuo. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM
57 nap OJAMHAKOBOM MaccChl IPU OAHOM U TOM K€ Temiieparype? OIIK-3.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo M3yvaeT aIeKTpocTaTuKa’? OIIK-5.3.1
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-5.3.1
60 Kak usmenurcs cusa B3auMOoIEUCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-3.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananusupyiite, Kakyio paboTy COBEpIIaeT JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-3.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHUEHTHPOBAHBI CUJIOBBIE IMHUM U SKBUIIOTEHIIMAIbHBIC
62 OIIK-5.3.1
MTOBEPXHOCTH?
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HAIPSHKEHHOCTh OIMK-5.3.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-5.3.1
65 Kaxkue BeniecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-5.3.1
66 OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMUA U HEMOJISPHBIMU OIK-3.Y 1
JINDJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha
67 00KJIa/IKax KOHJEHCAaTopa, 4YTOOkI IPH pa3HOCTH moTeHanos Mmexay | OIIK-3.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKOH €MKOCTBIO OyyT 00a1aTh METAIIINUECKUE
68 [UIACTHHBI IUIoMmapo 0.2 M2, KOTOpBIE pa3aeneHsbl cioeM mapaduna (¢ | OIIK-3.B.1
=2.5) Tommuuuou 0.5 cm?
Crenaiite BBIBOJI, KAaK U3MEHHUTCS AJIEKTPOEMKOCTbH IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJAPAaTHBIMU IIJIACTUHAMMU, €CJIA U3 3THUX IIJIaCTUH OIIK-3.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
OnenuTte cuTyanuo: 1Ba KOHAEHCaTOpa OAMHAKoBOM emKocTH 200
70 MK®D coenuHeHbl mapauiebHo. Kak n3aMeHuTCst uX 00111asi eMKOCTb, OIIK-3.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpenesnenne 3IeKTPUIECKOro TOKa. OIIK-5.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-5.3.1
73 Kaxk n3menuTcst conpoTuBiieHHE TPOBO/IA, €CIIH €T0 JJIMHA YBEIUYUTCS OIKA3.V 1
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccuunraiite MOIIIHOCTD, BBIJIEISIEMYIO HA COMPOTUBIIEHUU 3 KOM npu OMK-3.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioi 60 MA. T
75 Jalite onpeneneHue MarHUTHOW MHYKLIHH. OIIK-5.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-5.3.1
77 Chopmynupyiite 3akoH brno-Capapa-Jlamaca. OIIK-5.3.1




PaccuuraiiTe, uemy paBHa BeJIMYMHA MAarHUTHOTO TOJIS B LIEHTPE

78 OIIK-3.V.1
KpYTroBOro BUTKa paaunyca 25 cM ¢ TokoMm 0.5 A.
PaccuuTaiiTe MarHuTHYr0 HHIYKIUIO HA OCU JJINHHOTO COJICHOW1A, OIIK-3.V.1
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIUHBI U (heppOMarHUTHBIH

& CEepACYHUK C MpOHUIaeMOCThIO | = 100, ecinu Mo HeMy TPOXOJIUT TOK
cuioi 2 A.
PaccuuraiiTe mIOTHOCTH HAMOTKH TOPOHUIa, HEOOXOUMYIO, YTOOBI OIIK-3.V.1

80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €70 OCU
umeno Benuuuny 1 mTi.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIU OHa, OIIK-3.V.1

81 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayknuei 0.5
Tn, ncnbiTeiBaeT pevicreue cuibl Jlopenna Benuuunoit 0.16 mH.
OueHuTe CUTYaIUIO: B MATHUTHOE T0JI€ C OAMHAKOBBIMU CKOPOCTSIMHU

82 BJIETAIOT MIPOTOH M JIEKTPOH. byayT n otnnyatbes ux tpaekropuu, u | OIIK-3.B.1
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-5.3.1
[Ipoananuzupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbLIE, KOTOPOE

34 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM OIK3.V 1
10 cM HaxonuTcst B MarHuTHOM 1ose ¢ uaaykuuent 50 mTin. OTeer
3anuimmTe B MB.

85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-5.3.1

86 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-5.3.1

87 UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION? OIIK-5.3.1
Ornpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO

88 . . OIIK-3.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.

%9 [Ipennoxute cmocod u3MepeHus BEIMINHBI MATHUTHOM SHEPTUH, OIK-3.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.

90 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJTHOM? OIIK-5.3.1
Kak B3auMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI

91 HaMpsH>KEHHOCTH AJIEKTPUYECKOTO T0JIs1, MATHUTHOW MHAYKIIUHA 1 OIIK-5.3.1
CKOPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-5.3.1
[Ipoananu3upyiiTe, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyatorcs ckopocTtu cBeta B | OIIK-3.V.1
JAHHBIX cpefax?
OueHuTe CUTyalMIo: JIyd CBETa Ma/laeT Ha TpaHUIly paszena IByX
BenlecTs oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl

94 paBeH 2.4. Bo3M0OXHO 111, 4TOOBI OTpa)KeHHBIN U nipenomiieHHbid ayun | OIIK-3.B.1
OBLIH MepIEHAUKYISpHEI IpyT npyry? Ecnu na, onpenenure
MoKa3aTesb MPEJTOMIICHHs BTOPOH Cpefbl.

95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-5.3.1

9% OnumuTe, B 4eM pa3indne MEXILY reOMETPUUYECKON U ONITUYECKOM OIKA3.V 1
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.
[IpennoxuTe TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON

97 OKpacKM Y TOHKHUX IUICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI MAclo, OIIK-3.B.1
MBUIbHBIE MTY3BIPH U T.I1.).

08 Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl OIK-5.3.1
HAOJIOACHUS JUCTICPCHH.

99 [Ipoananu3upyire, Kakoi HAMOOBIITNI MOPSAIOK CIIEKTPA MOYXKHO OINK3.Y 1

HaOJIr01aTh Ha TU(PPAKIMOHHOM peneTke, eciim oHa uMeeT 500




MITPUXOB HA MUJUIUMETP U €€ 00JTyJaroT CBETOM C JITTHHOM BOJIHBI S00
HM.

100

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-5.3.1

101

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3aLMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

OIIK-3.V.1

Cemectp 3

102

Uto Takoe aOCOTIOTHO YEpHOE TeN0?

OIIK-5.3.1

103

Bo ckonbko pa3 ©3MEHUTCS MOTOK SHEPTUU OT HUTU HaKaJIMBAHUS
JIAMIIbI, €CITU YABOUTH ee Temreparypy? OOOCHYiTe Ball OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-3.V.1

104

Pacrnionoxure cienyroomue CieKTpalbHbIE KJIACCHI 3B€3]] B IIOPSAKE
BO3pacTaHus aOCONIIOTHOW TEMIIepaTyphl:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHble,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-3.V.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPhI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-3.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTOodPdekTomM?

OIIK-5.3.1

107

B kakux enununax cucrtemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-5.3.1

108

MoskeT 1 BUIUMOE U3TydeHue BhI3BaTh (HOTOI(PDEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxos1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-3.B.1

109

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI€HOBCKOTO
U3JIy4EHHUS.

OIIK-5.3.1

110

OO0ObsicHuTe, Kak SHeprust GOTOHA CBSI3aHA C IJTMHOW CBETOBOW BOJIHEI.
OO06ocHyliTe Balll OTBET.

OIIK-5.3.1

111

®DoTOH ¢ MHON BOIHBI A = 97,04 iM paccesuicsl Ha HENOIBIYKHOM
anekTpoHe nox yriaom 6 = 90°. IIpeanoxure ciocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BETMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast 1nuHa

BOJIHBI paBHa 2,426 M.

OIIK-3.B.1

112

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

OIIK-5.3.1

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIMHbBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-3.V.1

114

B uem coctout runotesa ae bpoiinsa?

OIIK-5.3.1

115

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

OIIK-5.3.1

116

Byner i nposiBIATE BOJTHOBBIE CBOWCTBA (hyTOONBHBIN MY MTPH
MOMNaJIaHiK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-3.V.1

117

KaxoB ¢hu3uvecknii CMbICT BOJTHOBOM (yHKIIUN?

OIIK-5.3.1




118

B gem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-5.3.1

119

CpaBHuTe JMHY BOJHBI e bpoins nis mapuka maccoit m, = 0,2t u
s 2

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

V.

OIIK-3.V.1

120

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

OIIK-3.V.1

121

HOC‘IHTafITe, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-3.V.1

122

[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3armoJTHeHa BHEUTHSS 2P-0007109Ka. ATOM KaKoro BEIIECTBA HMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-3.V.1

123

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

OIIK-3.B.1

124

MukpouacTuua 3amnepra B OAHOMEPHON OTEHIIMAIIBHOU IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
yuciioM n = 1. [Tokaxure, KaKk ONpeneanTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHUKPOYACTHUILY MaKCUMaJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

OIIK-3.B.1

125

KakuM MokeT ObITh CIIUH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-Jlupaka? [IpuBeaure npuMepsl TaKUX YaCTHII.

OIIK-5.3.1

126

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHUN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

OIIK-5.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHU.

OIIK-3.V.1

128

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, eCIu B HETO BHEIPUTH
HeOOJIbIIIOE KOJTMYECTBO MHANEBON puMecH? BaleHTHOCTh KpeMHUs
paBHa 4, BaJICHTHOCTh UHAMUS — 3.

OIIK-3.B.1

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-5.3.1

130

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

OIIK-3.V.1

131

Yemy paBHa MOJISIpPHAS TEIUIOEMKOCTh TBEPJIOTO TENA, COTTIACHO
KJIacCUYeCKoU Teopun tertoeMkoctu iononra u [1tu?

OIIK-5.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBas TeOpI/ISI TCIIJIOCMKOCTH TBepl[OI‘ O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

OIIK-3.V.1

133

Kakas gactuna Ha3siBaercs ponoHoM? KakuM KBaHTOBBIM
pacrpeesieHueM OMUChIBAIOTCS ()OHOHBI?

OIIK-5.3.1

Bormpocsr (3amaun) nis 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.

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

Ne i/t

[Tepedyens BonpocoB (3amav) muis 3aueta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBICHBI B Tabnuie 17.
Ta6muia 17 — [lepederp TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

[lepeuenr TeM nas KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI




No /i1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHMS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil TepeYeHb BOMPOCOB JIJIsl TECTOB

Kon
WHIUKATOpa

Cemectp 1

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

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [TapaGona

4) OKpy>KHOCTb

OIIK-3.V.1

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX q)H?:H‘I@CKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHU, COBITIAAAOIIYIO C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-5.3.1

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

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hymo

3) H3MmeHeHuI0 UMITYIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBI

OIIK-3.V.1

Uro npou3oitaér nocne abCOMOTHO HEYIPYTOTo yaapa 4acTHI] MacCaMu
my = 4my u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m ABUTAJIACh BIPABO, a YACTHUIA C MACCOM M) HaBCTPEUy YaCTHULIE C
Maccou m;.

1) Yactuiiel OyyT ABUTATHCS BIIPABO

2) Equnast yactuira OyJaeT IBUTaThCS BICBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIIOJIOKHEBIE CTOPOHBI

OIIK-3.B.1

UTto nmpoun3oiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJILHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH MIWJIWHIP CIUTIOIINTD B JIUCK?

1) He usmenurcs

2) YBenuuutcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO

OIlK-5.3.1




JABHXCHHA.

1) M=J*
2) e=M/J
3) M=L*w2

4) L =r*p*sina

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOro o0pyya Maccoil m u
paauycar.

(kr*m)/c*?

7 1) J=m**12 OIIK-5.3.1
2) I =m*r/2
3)J = m**/3
4) I =m*r*
Bri6epute ¢gpa3zy, COOTBETCTBYIONIYIO ITEpBOMY 3akoH HproTOHA:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »
8 1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS OIIK-5.3.1
2) CymecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA
3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes
Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:
1) xr*m/c
9 2) H OIIK-5.3.1
3) kr*wm’
4) wm/c?
Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, IBWKEHHE KOTOPOI OMMCHIBACTCS YpaBHEHUEM X = 3¢0s(2f —
m/4) cm
10 D 12w OIIK-3.V.1
2) 3 wm/c?
3) 7 m/c?
4) 9wm/c?
Bri6epute GpopMyity, onpenensionlyo BeIuuuHy (pa3oBoi CKOPOCTH
BOJIHBI.
11 | 1) v=0% OIIK-5.3.1
2) v=k*v
3) v=k*A
4) v=m/k
Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,2,3 u 1).
12 1) 3aBucHT OT yOBUIM OTCHIIMATHHON YHEPTHH OIIK-5.3.1
2) IlponopuuoHanbHa NPUPALEHUI0 KUHETUYECKOW YHEPTUU
3) PaBna Hymio
4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.
13 Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh OIMK-5.3.1




1) MowmeHT cuibl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

14

Korna TanrennuanbHOE YCKOPEHHE PaBHO HYIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBUIKEHHE HA3bIBACTCH ...

1) PaBHOMEpHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpallaroIIMMCs

OIIK-5.3.1

15

Bri6epute npaBmiibHBIN O0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOXXCHUH, €CJIN 3aBUCUMOCTDb HpOﬁHeHHOFO TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15t + t°2

1) VYoOwiBaeT

2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-3.V.1

16

Kak BpIuncCIIsIEeTC MOMEHT HHEPLIMM MaTEPUATIbLHON TOUKH?

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

OIIK-5.3.1

17

Kak cooTHOCSATCSt MOMEHTBI UHEPLIMU JUCKA J 1T
Y UWIMHAPA JiI, KOTOpBhIE UMEIOT PaBHBIE MACCHI U PAJINYChI?

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

OIIK-3.V.1

18

HaiinuTe oTHOIIEHUE TpOM3BEaCHHBIX paboT (A1/A2), ecrnu 1Ba AMCKa C
paBHBIMU Maccamu 1 paguycamu R1 u R2 (R1 = 2R2) packpyuuBatot u3
COCTOSIHUS TIOKOSI 10 O/IMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIIK-3.V.1

19

Kaxoit yuéHnslii co3ai crienuanbHyto Teopuro oTHocuTeabHocTH (CTO)?

1) Tamunei
2) DWHIITEHH
3) Jlopenn
4) bop

OIIK-5.3.1

20

Bri6epute ypaBHeHHe, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

1) x=0,1tg2t2+n/6)

OIIK-5.3.1




2) x=0,1cos(2t+n/6)
3) x =S5ctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

21

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

1) ®>> w0
2) o>l
3) o= wl
4) o <<wl

OIIK-5.3.1

22

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHUJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) MounspHuas macca
2) Cxkopocthb

3) Macca

4) MoMeHT uHepuuu

OIIK-5.3.1

23

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

1) 3amknyTOM

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

4) HeszamknyTOl

OIIK-5.3.1

24

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

1) Bs3skoro tpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBKEHUS

OIIK-5.3.1

25

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

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

OIIK-3.V.1

26

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJT KoneOaHuit
MaTeMaTHYeCKOro MasITHUKA, €CIIH JJIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

1) VYBenuuurcs B 3 paza
2) VYBemuuurcs B 4 pasza
3) VYwmenbmurcs B 2 paza
4) VYwmenbluuTcs B 4 paza

OIIK-3.V.1

27

Uro nmpou3onAET co CpeIHEN SHEPrUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, ecii 00beM HEKOTOPOH Macchl UI€aIbHOTO rasa

OIIK-3.B.1




M300apUYECKH YMEHBITWIICS B 2 pa3a?

1) YBenuuutcs B 5 paza
2) YMmenbiutes B 5 paza
3) YBenuuutcs B 3 paza
4) Ymenbmuresd B 2 pasa

28

OreHuTe, KaKoi ra3 HarpeeTcst OOJBIIE B CICAYIONIEH CUTYaITUH: Ba
Pa3IMYHBIX UJCATBHBIX Ta3a — OJHOATOMHBIN U ABYXaTOMHBIM —
HaxOoJSTCs MPU OAMHAKOBOM TeMIIEpaType M 3aHUMAIOT OJTMHAKOBBIN
o0beM. ['a3bl cxxuMaroTcst anuabaTHUecKu 10 yMEeHbIIECHHS 00bema B 2
pasa.

1) I'a3b1 HAarpeaIUCh OTMHAKOBO
2) OnHOATOMHBIH Harpescst 6osiblie
3) JIByXaTOMHBII Harpesucs: OoJbIe
4) I'a3wl BOOOIIIE HE HATPENHCH

OIIK-3.B.1

Cemectp 2

29

YKaxuTe siBIeHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOJTH?

1) OrubaHue BOJHAMH MPETATCTBHUIMA

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

3) OTKJIOHEHHUE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacrpocTpaHeHus MpU NMepPexoie U3 OAHOU Cpebl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-5.3.1
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[Tpoananu3upyiite, KakuM JTOJKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIyya,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-3.B.1
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O1eHUTE IEKTPOESMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPa, SCITH
paccTosiHAe MEXAy ero oOKJIaAKaMH yBEJIHUUTh B 9 pa3, a 001acTh
MEXIy OOKJIaKaMH 3aJIUTh TUCTUUTUPOBAHHON BOOM (€ = 81)?

1) VYmenbuutes B 4 pa3
2) VYBemuuurcs B 4 pasza
3) VYBenuuurcs B 9 pa3

4) VYBenuuutcs B 12 pa3

OIIK-3.B.1
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Ha3zoBure BemecTBa, KOTOPBIE IPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MPOBOJSAT PIECKTPUUECKUN TOK?

1) IIpoBonHuKH

2) IlonmynmpoBoIHUKH
3) Ilmaruna

4) JIudIeKTpUuKu

OIIK-5.3.1
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KaK HaHpaBHeHBI CHUJIOBBIC JIMHUHN HaHpH)KeHHOCTI/I
BHGKTpOCTaTI/I‘{GCKOFO IoJisd, CO34aHHOI'O TOUYCYHBIM OTpI/II_IaTeHBHBIM
3apsaom?

OIIK-5.3.1




1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTPEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia POTUB YaCOBOM CTPEIKU

34

B xakux equnuiax B cuctreme CU naMepseTcs: moTeHuan
AJIEKTPUYECKOTO MOJIs?

1) Am
2) B/™m
3) B

4) A*m

OIIK-5.3.1
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MookeT 11 yacTuiia UMETh 3apsil, BeIMUrMHa KOToporo B 1.5 paza
OoJIbLIIe AIIeMEHTapHOTO 3apsiia’

1) Moxer

2) Her, HE MOXET

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

OIIK-5.3.1
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UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

1) IloTeHnuManbHOU SHEPrus €AMHUYHOIO IOJIOKUTEIBLHOTO 3apsia UiIu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) PaGore cui noss 1o nepeMereHNIo eTMHIYHOTO OI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH T0JIs1 B 0ECKOHEUYHOCTh

3) Cune, aeiicTByroLIEH HA 3apsi/l, IOMEIICHHbIN B TaHHYIO TOUKY IOJIS

4) Kunerundeckoil sHEpruM NPOOHOTO TOUEYHOTO SAMHUYHOTO 3aps/ia B
JAHHOM TOYKE I0JIs

OIIK-5.3.1
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Hamumure dopmyny 3akona Oma B nuddepernuanbHoi Gpopme:

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

OIIK-5.3.1
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OneHure oNTHYECKYIO JJIMHY TyTH L 13 0AHOM TOYKHU B APYTYIO, €CIU
paccTosiHAE MEXKAY ABYMS TOUKAMHU IPO3PAYHON AUAIIEKTPUUECKON
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUTMHA yTH L U3 OIHOM TOYKH B APYTyIO COCTABUT. ..

1) 5m
2) 6™
3) Tm
4) 11wm

OIIK-3.B.1
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Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CITH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B HyJb U
HAIpPsDKEHHOCTS T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

OIIK-5.3.1




2) KospuutusHo# cunoi
3) Ilonspusanueit
4) MarHuToABMXKYILIEN CUIIOMN

40

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

HHAYKIOUH.

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

OIIK-3.V.1
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B kakux CAMHUIAX U3MCPIACTCA HANIPSAKCHHOCTD SJICKTPHYCCKOTO moJs?

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

OIIK-5.3.1
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Y CTaHOBHUTE COOTBETCTBUE MEXK]Ty MAaTECPHUAIOM ITPOBOIHUKA U €T0
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-10"°

b) IlonynpoBogHuk 2)107°-10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-5.3.1
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Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-5.3.1
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[Tpoananm3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeb IPEIOMIICHUS
Cpelibl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCTBIO € = 16 1 MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

OIIK-3.V.1
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Jln1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXET OBITh HCIOJIB30BaH MPHHITHUI
['tolirenca-Openens?

1) KorepeHTHOCTH

2) Hudpakums

3) Tonspuzarus

4) KoprnyckyaspHO-BOJIHOBOH Iyalnu3M

OIIK-5.3.1
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[Ipoananu3upyiite, 4emMy paBeH NMEPUOJ PEIIETKH, KOT1a
mudpakuuoHHas pemerka coaepxut 200 mTpUxoB Ha MUIUTUMETP.

1) 100 mxm

OIIK-3.V.1




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

47

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

1) 4+
2) 3*
3) 1

4 0

OIIK-3.V.1
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Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenuuman

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-5.3.1
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OrneHuTe, Kak 3aBUCUT JIEKTpUYECKas IPOBOJIUMOCTh IPOBOJHUKA OT
IIPUJIOKEHHOM K HEMY pa3HOCTHU MOTEHIMAIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHaIbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIBHO KBaApPaTy

4) He 3aBucur

OIIK-3.V.1
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Onenure, Kak UI3MEHUTCSI CHJIa 3JIEKTPOCTATHUECKOTO B3aUMOJICHCTBHS
ABYX TOUYCYHBIX 3apsAO0B, €CJIM OOAUH U3 HUX YMCHBIIUTL B 4 pasa, a
paccTosIHUE MEKy HUMH YMEHBIIUTH B 2 paza?

1) VYmenbuures B 8 pa3
2) VYwMenbmurcs B 2 paza
3) Ywmenbuutcs B 16 pa3
4) He usmenurcs

OIIK-3.B.1
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UTo U3 NePEYUCIICHHOTO SIBJISIETCS OCOOCHHOCTBIO CHIIOBBIX JTMHHMA
MAarHUTHOTO TOJIs?

1) CunoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

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

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

4) MarHuTHbI€ CJIOBbIE IMHUM HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
AIEKTPUUECKUX 3apsiax

OIIK-5.3.1
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CrenaiiTe BbIBOJI, KAKOM T€OMETPHUIECKON (PUTYPOI MOYKHO OIHUCATH
TPAEKTOPUIO JBMKECHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAIOIICHCS 0T
HeKoTOpbIM yTiioM (0° < o < 90°) kK TUHUSM MarHUTHOW WUHTYKIIUH.

1) OxpyxHOCTBH
2) Ilapabona
3) TunepOona

OIIK-3.B.1




4) Cnupanb

Ornenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT CO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBETa.

53 OIIK-3.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite moka3arenb MPEIOMIICHHUS BEIIECTBA, €CIIH CKOPOCTh CBETa
IIpU MEepEeXOo/ie Jyya U3 BO3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIUIACh
Ha 20%.
54 1.2 OIIK-3.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHanmzaropa. [Ipu mpoxoKIeHNN CKPEIIEHHBIX MOJISIPU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHBbIIWIACH B 4 pa3a.
55 1) 60° OIIK-3.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiiTe, Kak K3MEHHUTCS BEIMUMHA MAarHUTHOW UHAYKIIMW HA
OCH JUTMHHOTO COJICHOWIA, €CJIM TOK B HEM YBEITUYHTH B 4 pasa, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTH B 2 pa3a.
56 1) VYBennuurcs B 2 pasza OIIK-3.Y.1
2) VYBenuuurtcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxute, Kakoe TeJo sBIseTCs a0COMIOTHO YEPHBIM TEJIOM.
1) Ilormomiaer Bce majaaoliee Ha HETO U3IyUYEHUE
57 2) Ortpaxaer Bce najarouiee Ha Hero I/ISJIY‘IY;IHI/IG OIIK-5.3.1
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe
4) Wznywaer B BUIMMOM JIMAIIa30HE
VY Kakoro u3 Tel oTpaxkareiabHas CIOCOOHOCTh OJM3Ka K HYII0?
58 1) [TIpo3paunoro OIK-53.1
2) 3epkaabHOTO
3) MaroBoro
4) YepHoro
OrneHure, BO CKOJIBKO Pa3 YBEIHMUMIACH SHEPTeTUIECKAsl CBETUMOCTh
59 a0COJTIIOTHO YepHOoTro Tena npu ero HarpeBanuu ¢ T; = 1000 K mo T, = OIIK-3.B.1

3000K.




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

BriGepure, kakas popmyiia HanGosee TOUHO OMUCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTh SHEPTETHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO Tesia?

60 | 1) ®opmyna Depmu-/upaka OIIK-5.3.1
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyna [lnanka
4) ®opmyna Panes-JlxnHca
Kakoe n3nydenue sBjisieTcsi paBHOBECHBIM?
61 1) Ansda-, 6eTa-, raMMa-u3ITydCHUS OITK-5.3.1
2) TemnoBoe U3ny4YcHUe o
3) JlazepHoe n3ayueHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE
VYKaxuTe 3aKOH, KOTOPBIN ONPEAEIISET MOJI0KEHUE MAaKCUMyMa
M3ITy4aTENbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJIIOTHOM TeMIiepaType.
62 1) 3akon Credana-bonprmMana OIK-5.3.1
2) Ilepssiii 3akoH Buna
3) 3akon Kupxroda
4) 3akon Maitoca
VYkaxure GopMyIly, ONpeAesIOIIyI0 SHEPTHI0 CBETOBOIO KBAaHTA!
1) E=(m*c?)2
63 12) E=h%c OTIK-5.3.1
3) E=h*A
4) E=h*v=h*\/c
[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS] CBETOBOTO IMOTOKA A Ial0IIET0
CBETa MOCTOSTHHOM JJTUHBI BOJIHEI.
64 OIIK-3.V.1
1) Ymenbiaercs
2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS
3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS
4) CHavaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS
IIpoananusupyire, 4TO NPOUZONAECT C KHHETUYECKON SHEPTUeh
(OTORNEKTPOHOB, €CJIH, HE MEHSSI YaCTOTHI MaJaloIero CBeTa,
YBEJIMUYUTh €70 MHTEHCUBHOCTH B 2 pa3a?
65 OIIK-3.V.1
1) Ymenbmutes B 2 paza
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs
4) YBenmuuutcs B 2 pasza
OneHuTe BETUUMHY KpacHO# rpanuiisl porodddexra (B reprax) st
66 KaTo/1a, M3rOTOBJICHHOTO M3 BoJibppama Tommuuoun 2 mm. Katox mokpeir | OIIK-3.B.1

ciioeM okcuja 6apus. PaboTa BbIXo/1a 3JIEKTPOHOB C MOBEPXHOCTH




katojga paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 104 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

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

67

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo nponopIuoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSHKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBucut oT 4acTOTHI

OIIK-5.3.1
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[Tpoanammsupyiite, Oynet au HabmomaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIUHON BOJHBI 600 HM?
PaboTa BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

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

2) He Oyner

3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEILHO PUIIOXKHUTh K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUHNHOMN HE
MeHee 1 B

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

OIIK-3.V.1
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OreHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-3.V.1
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[Tpoananu3upyiite, B KaKUX 00JaCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Buaumelii 1nanazoH

2) Pagnonuanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKUH JUaNa30H U TaMMa-N3J1yuyeHue

OIIK-3.V.1

71

Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSIKEHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss OTOTOK. Y CIOBHE: YHEPTHS
¢oToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 »B.

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

OIIK-3.B.1




4258

72

OueHnure, BO CKOJIBKO pa3 AaBJICHUE CBETA, MaIat0IIEr0
MEePIEeHIUKYISAPHO UICAITBHO 3epKaTbHON OBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIIEHIUKYISPHO UJI€aTbHO YePHOI
MTOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-3.B.1
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Kakum 06pazom umnynsc oTOHA CBSA3aH C IJTMHOW BOJHBI?

1) Mmnynsc npsMo NponopLuOHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaaApaTy JJIMHbI BOJIHBI

3) Wmnynsc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-5.3.1
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B kakoii 0651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
($oTOHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

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

OIIK-5.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

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

2) CBeT MOXKET U3IIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMU — KBAHTAMHU

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

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

OIIK-3.V.1

76

VYKkaxxurte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

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

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

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

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

OIIK-5.3.1

77

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

1) IornomaTh 1 U3Iy4aTh JUIIb HEKOTOPBIH JUCKPETHBIN HaOOP
3HAYEHUW SHEPTUH
2) M3nydate ¥ nOTa0naTh Jito0yI0 MOPIHIO SHEPTHH

OIIK-5.3.1




3) Uznyvats muO0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTHUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3nyyaTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIHA
JTMCKPETHBIN HA0Op 3HAYCHUN SHEPTUU

Ykaxure, K KAKOMY IHANa30HYy U3TyYEHUSI OTHOCATCS TIEPEXOJIBI U3
cepuu banbMmepa B atTome BOAOpOAA.

78 1) TemnoBoe U3NIy4eHHE OIIK-5.3.1
2) PeHTreHoBckoe U3IydeHUE
3) TI'amma u3nyueHue
4) Buaumblii cBeT
[Mpoananu3upyiiTe, KaKk ©3MEHUIACHh SHEPTHUsS aTOMa BOJOPOA MPU
M3ITy4eHHH UM QOTOHA ¢ JUIMHOM BOJHEL A = 4.86%107 M.
79 1) VYBenuuunace Ha 4.86 3B OIIK-3.V.1
2) VYwMenbmunach Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VYpennumnach Ha 9.72 5B
OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
5B). JlaHO: 371eKTpOH B aTOMeE Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAHHOM TIEPEX0/Ie IPOU3OIILIO U3TydeHHue GOTOHA C
JUIMHOM BOJIHEI 650 HM.
80 OIIK-3.B.1
1) 0,4-B
2) 1,9-B
3) 1,25B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns:
1) JlrxoOble MUKPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00Jaqat0T
BOJIHOBBIMH CBOWCTBaMU
2) AToM He MOKET CoJiepKaTh Oosiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
81 | OIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIEMbIX HA00POM OIIK-5.3.1
YeThIPEeX KBAHTOBBIX YHCET
3) OHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 331aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKAeTCsl U MOTJIOMIAETCS] HE HENPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU
BriGepure yTBepxkaeHue, Hauboee NpaBUIbLHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 | 1) MukpodacTuilbl MOTYT MPOSBIISITH BOTHOBBIE CBOMCTBA OIIK-5.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY xaxmoil 4acTUIIbI CYIIECTBYET aHTUYACTHIIA
4) Slnpo aToMa COCTOUT M3 KBapKOB
Paccuuraiite 1uiMHy BOJIHBI 1e bpoiliisd 1S SJIEKTPOHA, ABUKYILEr0Cs CO
CKOPOCTBIO 3.6 KM/c. Macca atekTpoHa m, = 9,1%¥10~" kr, 3apsin
g3 | 2MEKTpOHA qc = -1,6¥107" K. OIIK-3.Y 1

1) 1.6 Mkm
2) 2.6m




3) 201 um
4) 3.6 MKM

84

YKaKUTE KOJIMISCTBO 3HAYCHHMA, KOTOPhIE MOKET TPHHUMATh
MAarHmuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU OPGI/ITEUILHOFO
KBaHTOBOrO uucia [?

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

OIIK-5.3.1

85

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

1) DHepreTuyeckue ypoBHH JICKTPOHA B aTOME

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-5.3.1

86

yKa)KI/ITe, 9To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHbI MEXaHUYECKUI MOMEHT 3JIEKTPOHA B aTOME

2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME

3) BennunHy MOMEHTa UMITYJIbCa JIEKTPOHA B 3aJaHHOM HalpaBJICHUU
4) DHepreTuYecKue YpOBHH JJICKTPOHA B aTOME

OIIK-5.3.1

87

B gectp xoro HazBaH 3(peKT pacuieniennus ypoBHel 3HEPTUU aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1)D#inmTeitna u ge Xaaca
2) llTapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-5.3.1

88

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

1) OpankeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CToKCOBBIMHU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-5.3.1

89

[TosichuTe pU3NYECKUil CMBICT BOJTHOBOHM (hYHKITUH.

1) BonHoBas QpyHKIUS NPONOPLHUOHATIBHA SHEPTUHU YaCTULBI
2) IlpousBeneHue BOJIHOBOH (PYHKIIMU Ha KOMILJICKCHO-COMPSKEHHOE

BBIpA)KEHUE PAaBHO IUNIOTHOCTU BEPOSTHOCTH OOHAPYKEHUS YACTHILIBI.

3) BonnoBast pyHKIMS 0OpaTHO MPONOPLUOHATIBHA JAJTMHE BOJIHBI i€
bporna

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

OIIK-5.3.1

90

Bribepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
Ieiizenbepra:

1) AE*At>h
2) Az*At>h

OIIK-5.3.1




3) Ap*Am>h
4) Ay*At>h

91

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

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUYeCKH HEHUTPabHBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MoayneabiM CIIMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IEJIBIM CIIHHOM.

OIIK-5.3.1

92

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAs! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — IMOJTHOCTBIO CBOOOIHA, a IIUPUHA
3aMnpeleHHON 30HbI BEJIMKA IO CPABHEHUIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) JusnexTpuk

3) IlomympoBOogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-5.3.1

93

Kakyro pazmepHocTs umeeT nocrosHHas [1nanka B cucreme CU?

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

OIIK-5.3.1

94

KaKaH BHECCHUCTEMHAas €AMHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) »B
2) A
3) xKan
4) spr

OIIK-5.3.1

95

OueHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
['eitzenOepra y1st SHEPTUU YACTHUIIBI U BPEMEHHU MPEOBIBAHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?

1) Oneprus npsMo NponoprUOHaIbHA BPEMEHU

2) Dwueprus oOpaTHO MPOMOPLUOHATIHLHA BPEMEHU

3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yewm Oosbliie HEOMIPEACICHHOCTh YHEPTUH, TEM MEHBIIIS
HEOIPEJICIEHHOCTh BPEMEHU

OIIK-3.B.1

96

B xozie u3mepenus ¢ 70CTaTOYHO BHICOKOM TOUYHOCTBIO Oblia
ompeieseHa X-COCTaBIAI0Mast UMITYJIbca IeKTpoHa. OOBsICHUTE, YTO U3
ATOTO CJIETYET, PYKOBOACTBYSICH COOTHOIICHUSIMU HEOTIPEICTICHHOCTEH
I'eitzenbepra.

1) Bpewms )Ku3HU U DJHEPTHUS AJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEEIIEHHOCTh
2) Koopaunara X 3J€KTpOHA HE MOKET OBITh OIIpeJieieHa C BEICOKOM

OIIK-3.V.1




TOYHOCTBIO
3) Bce koopanHaThI AIEKTPOHA MTOJTHOCTBHIO HEONIPEACICHHbBIE
4) y- 1 Z-COCTaBJISIOLIME UMITYJIbCA SJIEKTPOHA UMEIOT CTPOTO
OIIpEAEIIEHHOE 3HAUEHUE

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

97 1) Bo3OyxaeHHOE cocTOsTHUE OIIK-5.3.1
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

B uem 3akmouaercs TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABUKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IIOTEHLIUATIE

2) B xopnycKyJIsipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU
IIPOXO0KJIEHUHU €T0 YepPe3 y3K0e OTBEPCTUE

3) B HaxoxIeHuu 4acTUIbl Cpa3y B HECKOJIBKUX TOYKaX IPOCTPAHCTBA
OJHOBPEMEHHO

4) B npoxoxaeHUH MUKpPOUYACTUIIBI Yepe3 MOTeHINAIbHBIN Oapbep,
KOTJIa SHEPTHsl YaCTUIBI MEHBIIIE BHICOTHI ATOTO Oapbepa

98 OIIK-5.3.1

Kakue moaBuKHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBIISIFOTCS HOCUTEIISIMU
3apsija B MOJTYIPOBOJAHUKAX?

99 | 1) DnexTponsl OIIK-5.3.1
2) IIpoTtonbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX H3Tanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAII, pernaMeHTUpYIOIIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-ICCKI/IC YKa3aHud 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCIIUITIINHBI

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOHW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJIOTHYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSTEIHHOW pabOTHI;

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

— HAYYHUTHCS METOAMYECKH 0o0pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJIy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIalIoB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccHid 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATUK 110 JUCLUUIIIINHE.

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

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

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

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00YUYaIOMIMMCS IPAKTUUECKUX 3aHATHI:

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

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

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

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

— obecrnedyeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHON M MHIUBUAYAJIBLHOU (opm
o0Oy4eHusl.

TpeboBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

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

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

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

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



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

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

11.3. Meronuueckue ykasaHMs JUIs OOYYaIOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

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

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

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

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

—  TIOJyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUINHE;

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

3ajiaHue ¥ TpeOoBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

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

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

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

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

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

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

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

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



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

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

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

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

Crpykrypa u hopma oTyeTa 0 1abopaTopHOil paboTe

OT4eT KOKEH COJIEPKaTh CIENYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B ONUCAaHUM Ja0OPATOpHOM pabOTHI, OTTyHa €€ CledayeT
MEePEenrcaTh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHJIA IMPHOOPOB.
Jlanee HeoOX0IMMO OINKCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BeauduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBox opmyn ¥ mpomMeKyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl IS BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3YNbTaTOB U3MEPEHUI B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMyine. ITOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI




(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
MIPEACTABJICHBI IPUMEPHI BBIYMCIICHUN MO KaXK10M U3 HUX.

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

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJATCS Ha OTAENBHOM JHucTe. B m000M cilydae OHU JOJDKHBI ObITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbl, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITOJIHSIOTCS Ha MUJUIMMETpOoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJMYMHA M B KaKUX €IAMHMIIAX BJOJH Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOJKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOUN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cienyer. Ha rpaduk obs3aTenbHO HAHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHUX TOYEK OTKJIAJbIBAFOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B »sTOoM pasmene ordyeTa HYKHO TOJABECTH WTOT TpojeiaaHHOW pabotel. Crnemyer
HaIMCAaTh, KAKWE MOJIYYeHbI BEIMYMHBI, U C KAKUMHU MOTPEIIHOCTSIMHU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEIaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabiM4HOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OMHON W TOH e BEIMUYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIYCTUMBIE
pacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIOIHATHCS Ha Juctax Gopmara A4. 3amucu
HAa JINCTaX BEIYTCS TOJIBKO, C OJHOU CTOpOHHKI. [0 KpasM nrcTa JomKHA OBITH OCTAaBIIEHA PaMKa
mupuHOr He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamke B BepXHEM I0JI€ HYXHO JIMIIb TOCTaBUTh HOMEp CTpaHUIBI.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauMHas ¢ TpeTbero. [lepBuiil nuct —
TUTYJIBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciau Bl ucnonb3yere dyxue 3aroToBKu, To OyapTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC» OIIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOII Mepe oTHOCUTCS K hopMyIiaM, KOTopble Bbl moicMOTpenu y KOro-To, a He BBIBEJIM CaMHU.
Jlyume cnpocuth npenogaBarens. OH MOJACKAXKET WIM TMPOBEPUT, MpaBUIbHO J y Bac
MOJTYYUIIOCh.

TutrynbHbIi THCT pabOTHI MOXKET OBITH HAMKMCAH OT PYKW WJIM HarleuyaTaH Ha MPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxoauTcs Ha cairte ['Y Alla.




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

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

//MM.M. Kosanenko, H.II. JlaBposckas, H.H. JlutBunosa, I'.Jl.Ilmexorkunua, JI.E.

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

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

3. BomnoBas  onrtuka. JlaGopatopueiii  mnpaktukym //E.H.  Kornmkos, W.IL
Kpexrynosa,H.I1.JlaBpoBckas, FO.A. Hosukosa, A.H. Tpormun. CIT6I'YAII, 2013. 68 c.

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

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

11.4. MeTonuueckne yka3zaHus JJIsi OOYJarONIUXCs MO MPOXOKIACHUIO CaAMOCTOSTEIbHON
paboThI.

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

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

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

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

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

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

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

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

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



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

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

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

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

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

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

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

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUIs IOITYCKa K MPOMEKYTOUYHOM aTTeCTalluU SIBJIAETCS YCIEIIHOE MPOX0XKICHUE 00y4aroIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

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

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

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

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

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



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



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.
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