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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI
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7/ 21.06.2023 B.E. Taparys
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JIOJDKHOCTb, Y4. CTCIICHb, 3BaHUE AT HOJIHUCH, 1aTa UHHULHAIBL, haMUIus
ya



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocTH 25.03.02
«TexHuueckasi SKCIUTyaTallMsl aBUAIMOHHBIX SJIEKTPOCUCTEM M MHJIOTAKHO-HABUTAIIMOHHBIX
KOMIUIEKCOB» HampaBlIeHHOCTH «TexHudyeckoe OOCIy)XMBaHHE U PEMOHT aBUOHUKH.
Jucnunnuna peanusyercs kadempoid «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

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

OIIK-1 «Croco6eH ucmoyib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHKH, €AMHUIIBI U3MEPEHUS,
dbyHIaMEHTAIbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DM3MKHU, TEOPETUYCCKOW MEXaHUKH,
TUIPABIMKHU, UMEIOIINE OTHOIICHNE K TEXHUYECKOMY OOCTYKUBAHUIO BO3YLIHBIX CYIOBY;

OIIK-6 «Croco0eH MPUMEHATh OCHOBHBIE METOJBI aHAIN3a COBPEMEHHBIX TEHACHIIUN
pa3BUTHUSI MaTepuaioB, TEXHOJOTUN WX MPOU3BOJCTBA W AaBHAIIMOHHOW TEXHUKH B CBOEH
po(hecCHOHATBEHOU e TEIIEHOCTH.

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

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
yueOHOro mpoliecca: JISKIUH, J1ab0paTopHbIe paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTta 00yJaromerocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEXYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyJ0€MKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHhIX eauHUI], 468
YacoB.

SI3bIK 00yUeHUS IO JUCIMILTUHE KPYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

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

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

[lepedeHb MIaHUPYEMBIX PE3YIbTATOB O0YUEHHUS 110 TUCLUIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIETSHIIMSIMH WM UX 4acTsaMu. KOMIETeHIIMM U WHIIUKATOPHI UX JTOCTIKEHUS TIPUBEIICHBI B

Tabymue 1.
Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS
Kareropus (rpymma) Kon u Kon n HanmMeHoBaHMe UHIMKATOpA
HaUMEHOBaHUE
KOMTIETEHITHH JOCTUKEHHSI KOMITETEHITUT
KOMTIETEHITHH
YK-1 Cnocoben
OCYUIECTBIISITh
MOUCK, KPUTUYECKUI
- 1P VYK-1.3.1 3HaTh METOAMKH MTOUCKA, cOOpa U
aHAJIU3 B CUHTE3
YHuBepcaibHbIC iH(OpMaLH 00paboTKu HHGOPMAIH, B TOM YHUCIIE C
KOMTIETEHITHH p ’ MCIOJIb30BaHNEM MH(POPMAITMOHHBIX
MPUMCHSITh

CUCTEMHBIN ITOIXO0M
JUIA peH_IeHI/I}I
[IOCTaBJIECHHBIX 33124

TEXHOJIOTUN

Ob6memnpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-1 Cnocoben
UCTIOJTb30BaTh
OCHOBHBIC 3aKOHBI
MaTEeMaTHKH,
CIMHUIIBI
U3MEpPEHUs,
(GyHI1aMEHTaIbHbIE
TIPUHIATIBL |
TEOpPETUYECKHE
OCHOBBI (PH3UKH,
TEOPETUYECKOMN
MEXaHHKH,
THJIPABIIUKHY,
UMCIOIINE
OTHOIICHHE K
TEXHUYECKOMY
00CITYKUBAHUIO
BO3/IYIIIHBIX CY/IOB

OIIK-1.3.1 3HaTh OCHOBHEIE 3aKOHBI,
MOJIOKEHUS U METO/IbI BBICIIEH
MaTEeMaTHKH, METOBI (hopMaTH3aIuu
MPUKJIAJHBIX 3a]]a4, BOZHUKAIOIINX B X0JI€
npodeccHoHABHOM eI TETPHOCTH
OIIK-1.3.2 3HaTh 3aKOHBI (UBUKU U XUMUHU
JUTSl OLIEHKU 3HaYEHUN MapaMeTpoB
(DUBUYECKUX CUCTEM

OIIK-1.V.1 ymeTs pemath NpuKiIaaHble
3aJla4uM, BOHUKAIOIINE B XOJI€
npodeccHoHaABHOMN IeATETbHOCTH
OIIK-1.Y.4 ymeTh aHamU3UPOBATH
XUMHUYECKUE MPOIIECChI, TPOUCXOISIINE TTPU
B3aMMO/ICHICTBUH BEILIECTB, PACCUUTHIBAThH
BO3MOKHOCTH UX MPOTEKAHUS

OIIK-1.B.1 BnameTh MeTOAaMHU PELICHUS
MPUKJIAHBIX 3a/1a4, BO3HUKAIOLIUX B XOJI€
npodeccnoHaNbHOM IEeATENbHOCTH, a TAaKKe
pacyera 3JIEMEHTOB aBUAIIMOHHBIX
KOHCTPYKUHUH Ha MPOYHOCTb, KECTKOCTh U
YCTOMYHBOCTh

Ob6menpodeccnoHanbHBIE
KOMITCTCHIHH

OIIK-6 CniocobeH
HpI/IMeHHTB
OCHOBHBIE€ METO/IbI
aHajm3a

OIIK-6.Y.1 ymeTs BoIOUpATh U
panroHaIbHO UCTIONIb30BaTh COBPEMEHHBIE
MaTepHabl 1JIs AeTajlel MalluH
OIIK-6.B.1 Bnagets MeTOaMKaMH BbIOOpa




COBPEMEHHBIX
TEHJCHLUN pa3BUTHUA
MaTepUaJIoB,
TEXHOJIOTHI MX
MPOU3BOJACTBA U
aBHAITMOHHOMN
TEXHHUKH B CBOCH
npohecCHoHATBHOM
JIeITEILHOCTH

COBPEMEHHBIX MaTE€PUAJIOB JIJIs JAeTalIeh

MallliH

2. Mecro aucuumuinHbl B cTpykType Ol
JlucuumimHa MOXeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS

MIPU U3YYCHHUH CJICTYIONTUX TUCIIUIUIAH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;
— «MaremaTtka. MaTeMaTH4ECKUM aHATIU3».

3HaHUA, TOJYyYEHHBIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BATHCS IPU U3YYEHUN APYTUX AUCLMILIAH:

— «ONEKTPOTEXHUKAY;

— «Teoperndeckas MEXaHUKa;
— «MartepuanoBeieHuEY;

— «IIpuknanHas MexaHUKay;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIIITUHBI

TpynoeMKoCTb 10 ceMecTpam

Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

[IpuMeuaHue: kaHaUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTIIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.

Pa?)IICJIBI, TCMbI JUCIUILIMHBI U UX TPYJOCMKOCTb IPHUBCACHLI B Ta6JII/II_I€ 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nensl, TEMBI TUCIIATUIMHEI (1ac) (C3) (qac) (qac) | (qac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Paspgen 2. Kosebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Paznen 4. DnexkrpudectBo 11 7 8 11
Pazgen 5. Margetusm 11 8 6 10
Paszgen 6. Onruka 12 2 3 10
Uroro B cemectpe: 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 ¢pusuka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

IIpakTueckass MOATrOTOBKA 3aKIIOYAETCS B  HENOCPEICTBEHHOM  BBIIIOJHEHUH
OoOy4JaloIMMHUCSA  OMNpEAENeHHBIX  TPYOOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiein
npo¢eCcCHOHATBHOMN 1eATeNTFHOCTBIO.

4.2. CopepxaHue pas3aeiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabnuua 4 — CopeprkaHue pa3fesoB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasnena HasBaHue u coneprxanue pa3aenoB U TeM JIEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenierne. Ckopocts 1 yckopenue. HopmansHoe u
KacaTeJapHOe yCKopeHus. [locTynaTenbHoe 1 BpalareibHOe
nBxkeHue. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUalbHON
TOYKH. CBS3b JIMNHEHHBIX U YTJIOBBIX BEJITUYUH MPU
BpalaTeJIbHOM JIBUIKEHHH.

NuepumanbHbie cuctembl oTcuera. OCHOBHBIE 3aKOHBI
KJIACCUYECKOH AUHAMHUKU - 3aK0HBI HproToHa. OcHOBHAS 3aga4da
JUHAMUKU MaTepHallbHON TOUkU. HemHepiuanbHble CUCTEMBI
otcyeta. CHIbl MHEPIIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHTp
Macc u ero asumxenue. Cucrema eHTpa Macce.

Mexanudeckas paboTa u MOIIHOCTh. KuHeTn4eckas sHeprs.
3aMKHYTBIE U HE3aMKHYTbIE cUcTeMBIL. [loTeHInanpHas sHeprus
cuctembl. CBsI3b MEXAY NOTEHIUAIBHOW SHEPTUEH U TIOJIEM




KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPIHH.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y DPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepuuyu. OCHOBHOE ypaBHEHHUE TMHAMUKH BpaIIaTENbHOIO
JBWKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs Teepaoro tena. Ilocryinarsl cenuanbHOMU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI pESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTbh. PensTuBuCTCKUN nMnyibc. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Maccel ¥ 3Hepruu. CBs3b MEXY SHEPTUEN U UMITYJIBCOM
YaCTHUIBI.

Pazgen 2.

Kosie0anus u BOJHBI.

["apmoHMYECKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MaTeMaTU4eCcKHil MasITHUK, PU3UYECKUI MAaITHUK, KoJeOaHus
MOJT IUCTBHEM YIIpyro# cuibl). CrokeHne KoJieOaHuM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxatoiue kosebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunemartnka BOJTHOBBIX MPOIIECCOB (IJIOCKHUE U chepruuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oueprust BoiHbL. [1oTok 3HEprun. MHTEHCUBHOCTH BOJHBI.
Crosiyas BosHA. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Moaexkyasipaas pusnka.

TepmoauHaMUUECKUE COCTOSIHUS U npoueccel. [lonsaTue
¢GyHkuuu coctosiHus. BHyTpennss sHeprus. KonudectBo
TeroTel. PaboTa Tena npu u3meHenuu ero oorema. Ileproe
HA4aJI0 TepMOAMHAMUKHU. TeMneparypa u BHyTpEHHS SHEPTUs
Kak (pyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHMSL, BHYTPEHHSSL SHEPT U,
TEIIOEMKOCTH, YpaBHEHUE afuadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpornus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
Mosiekysl. Cpenssisi KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE
YPaBHEHHE KHHETUYECKOW TEOPUN UACAIBHBIX T'a30B.

Pacnpenenenue bonbimana.

Pazmen 4.

DJIEKTPUYECTBO.

OnekTpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanmpsikeHHOCTD
AJIEKTpoCcTaThyecKoro nosst. [IpuHuun cynepnosunuu.
DIeKTpUYECKHi TUIoJb. PaboTa chil 371eKTpOCTaTHIECKOTO
nosist. Teopema 0 HUPKYISIUU BEKTOpA HAMIPSIAKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HanpsikeHHOCTh M OTEHIM A 3JEKTPOCTATHUECKOTO MOJI,
CBsI3b MEXAY HUMHU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
MOJIsI B BaKyyMe. JJIEKTPOCTATHKA B BeIIeCTBE. THUIIbI




TuaeKTpuKoB. [lonspusanus nuanekTpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [usnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckas IPOHUIIAEMOCTh. DJIEKTPHUUECKOE CMEILIEHUE
(uagykuus). Teopema ['aycca At 37€KTPUUECKOTO 1O B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI 3JIEKTPUUYECKUX 3aPsI/I0B.
DHeprus 3apsHKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTHUM JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
DnexkTpoaBrKyIIas cuia. 3akonsl Oma u Jxoyns-Jlenua B
UHTErpajbHO U quddepeHnnanbHoil popmax.

Pa3pnen 5.

Marnerusm.

3akoH buo-Casapa-Jlamuiaca. Ilosne conenonna u Topousa.
®opmyna Jlopenna. Cuna Amnepa. MarHuTHOE 1oJie B
BenlecTBe. HaMmarunuenHocts. MaruutHas BOCIpUUMYHUBOCTb.
MarnunTtHas npoHuaeMocTs. HanpskeHHOCTh MarHUTHOTO
nojs. /lnaMarneTuky, napaMarHeTuKy, eppoMarHeTHKH.
Teopema 0 IMPKYIALMU BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO
nosisi. 3akoH Papanes. [Ipasuno Jlenna. CaMonHAyKIUS.
B3aumuas nanyknms. O6beMHast TNIOTHOCTh YHEPTUU
MarHuTHoro nois. Cucrema ypaBHeHui Makcsesia.
MarepuasibHbl€ YpaBHEHUS.

Pazgen 6.

Onruka.

[1nockne MOHOXpPOMATHYECKHUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH. Bexkrop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCONIOTHBIN MOKa3aTens npejaoMieHus. UHTepdepeHIus.
Mertoapl HaOmOAeHUS HHTEphEepeHIu cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-Openens. Jucnepeus cBera.
Hudpakuamonnas pemerka. [lomsipuszanus cBera. 3akoH
Maioca.

Pasnen 7.

KBantoBas onruka.

TennoBoe uznyuyenue tein. 3akoH Kupxroda. 3akoHbl
U3IIy9eHHS a0COTIOTHO YEPHOTO Tena. Y apTpadroieToBas
katactpoa. KBanroBas runoresa u popmyina [Inanka.
KBanToBas ontuka. ®otosddext, onbitel CtoeroBa. GOTOHHI.
Hasnenue cBeta. KopmyckynspHO-BOTHOBOH yanu3m. DPQexT
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bpoiins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BoiHosoi
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJIH Je bpois.
[Tpunnun neonpenenennoctu I eitzendepra. Bonnosas
GbyHKIIHS, €e OCHOBHBIEC CBOMCTBa. OnepaTtopsl (PU3UIECKUX
BENTMYMH. BpeMeHHOE U cTallMOHAapHOE YpaBHEHUE
[penunrepa, KBaHTOBbIE COCTOSTHUSA. KBaHTOBBIE ypaBHEHUS
nerxeHusa. CeoOonHasg yactuia. Yacruia B 0eCKOHEUHOM
noreHuuanbHou sime. KBanTtoBeril ocumsisitop. Hynesas
SHEprus, HyJeBble Koyebanus. [IpoxoxkaeHne YacTHIIHI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIEC uncia.
OpOuTaIBHBI MEXaHUIECKUNA U MarHUTHBI MOMEHTBI
aJIeKTpoHa B arome. OpOuUTaabHOE THPOMArHUTHOE OTHOIICHHE.




Omnpit lTepna u I'epnaxa. Cnun snektpona. [TpuHiun
TOAECTBEHHOCTH MUKpoYacTul]. DepMUOHBI U OO30HBHI.
CummeTrpus BOJTHOBOU (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.

[Mpunnun [Taynu. O6bscHEeHNE TEPUOANIECKON CUCTEMBI

snemenToB .M. Menaeneena.
OHepreTu4ecKkuil CneKTp aToMOB U MoJjieKy. [lpupona

XUMHUYECKOH CBA3H.

Pa3nen 9. Crarucrtuyeckasi pusuka.
Cratuctuueckuid Mmetos1. ®a3zoBoe MPOCTPAHCTBO.
Pacripenenenne ['m66ca. CtaTrcTHYECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUIECKOE OMMMCAHUE
KBaHTOBOM CHCTEMBI, pa3Indre MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boisiimana. KBanToBbie
cratuctuku @epmu-Jupaka u boze-Olinireitna. CpaBHeHHE
Pa3JIMYHBIX CTATUCTUK.
Pacnpenenenne @epmu-/upaka 11 3J1€KTPOHHOTO rasa.
OnEeKTpOHBI B KpUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOXKJIECHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAS
TEIJIOEMKOCTD. TeII0eMKOCTh KPUCTAIIINYECKON PEIIETKH.
Knaccuueckast reopusi, Teopus DitHiTeitHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

4.3. TlpakTtuueckue (CEeMHUHAPCKHUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTudeckue 3aHsTH U UX TPYTO0EMKOCTh

W3 sux Ne
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |IPaKTUYECKOU |pa3aeria
T1/T1 3aHATHI TpaKTIACCKIX (uac) MOJATOTOBKH, | TACITUIT
SatATHH (dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JUHAMHKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenue 3amau 3 1
JTUHaMUKa
aOCOJIIOTHO TBEPIOTO
Tea
3 CrnenuanbHasi Teopus Pemntenue 3agau 3 1
OTHOCHUTEIILHOCTH
4 Kunemaruka n Pemenue 3agau 3 2
IUHAMHKA KOJeOaHUHI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJTHOBBIX ITPOIIECCOB
6 MonekynspHo- Pewenue 3anau 3 3
KHHETHYECKasi TCOPUS
Cemectp 2
7 HanpsioxkenHocts u Pemrenue 3agau 3 4

IOTCHIHAJI
OJICKTPOCTATUYCCKOT'O




10JIA

JBr>xeHue
3apSYKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JupneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AJIIEKTPUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHMTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMArHUTHOM
nHaykuu Gapanes.
PaboTa B MarHMTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3AIINS

Pemrenue 3agau

Cemectp 3

14

TermmoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOHCTBa (POTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
[lIpenunrepa
[Torennmansuble
OGapbepbl

Pemenue 3amau

19

KBanroBas
CTaTHUCTHKA

Pemenue 3amau

Bcero

51

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

No
n/n

HaunmenoBanue mabopaTopHbIx paboT

TpynoeMKocCTb,
(uac)

N3 Hux
MPaKTUYECKOMN
MOATOTOBKH,
(qac)

Ne
pasnerna
JIACLIMIT

JIAHBI

Cemectp 1

1 | Magrauk MakcBemna




2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 0OOPOTHBIA MAasITHUKU 3 2
5 OmnpeneneHne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCcaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Komnpsna Herotona 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 4 9
14 |  OmnpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3yxe
Bcero 51
4.5. KypcoBoe npoekTHpoBaHHE/ BHIIOJHEHUE KypCOBOU pabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Bunsr camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B Ta0uIe 7.
Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD
N Bcero, | Cemectp 1, Cewmecrtp 2, Cemectp 3,
Bun camocrositensHoi paboTh
qac qac qac qac
1 2 3 4 5
W3ydeHne TeopeTHuecKoro MmaTepuania 43 20 11 12
nuctuiiuabl (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 43 19 10 14
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON 43 19 10 14
arrectaruu (ITA)
Bcero: 129 58 31 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl O TUCIUTUTHHE (MOJIYJIIO)

Y4eOHO-MeTOAMYECKNE MaTepHalibl Al CaMOCTOSATEIbHOW paboThl OO0y4aromMXCs YKa3aHbl B

o 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI NpUBEIEH B TabauLe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIN

Mudp/
URL anpec

bubnuorpaduyeckas ccpuika

KonmaectBo
IK3EMITIPOB B
OHMOIIHOTEKE
(KpoMe 2IIEKTPOHHBIX

AK3EMILISIPOB)

53
T76

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

94

53
Cl12

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

94

53
C12

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

93

53
Cl12

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

87

53
C12

Kypc ob6meit pusuku: yuedHOE
nocobue: B 3 1. / U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Knmaccuueckast yueOHas

87




nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanrtoBas ontuka. AToMHast
¢uzuka. duznka TBEPAOro Teja.
®du3uKa aTOMHOTO SA1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

53
n83

Mexannka: OCHOBHBIEC 3aKOHBI:
yaebnoe nocodue / U. E. Upomos.
- 7-e w3n. - M.: Jlaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tadma. - ISBN 5-94774-196-
2

121

534
n83

BostHOBBIE MTPOLIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocob6wue / U. E. Uponos. - 2-¢
U3, not. - M.: Jlabopatopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
noco6wue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

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

64

530.1
n83

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

65

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yaebHoe nocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
MonexynsapHuas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6mieit

¢busuku: yueOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:




Jlanb, [6. 1.]. - Tom 3: KBanToBas
onrtuka. AToMHas (u3MKa.
®usuka tBEpAOro rena. Pusuka
aTOMHOTO $i/Ipa U 3JIEMEHTAPHBIX
yactun - 2019. - 320 c.

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

Crpenkos, C. I1. Mexanuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢pusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
s 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBo FOpaiit, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITHKA, KBAHTOBAs (PH3MKa:
yueOHuK i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mocksa:
WzparensctBo KOpaiir, 2019. -
441 c.

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

Cuyxums, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
BYy30B: B 5 Tomax Towm 1:
Mexanuka / CuByxuH /[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

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

CuByxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
By30B: B 5 Tomax Towm 2:
TepMoarHaMUKa U MOJICKYIISIpHAS
¢uszuka / Cusyxun J1.B., - 6-¢
u3J., crep. - Mocksa:
OU3MATIIAT, 2014. - 544 c.

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

CuByxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3a., crep. - Mockasa:
OU3BMATIINT, 2015. - 656 c.

urait.ru/bcode/454214

Cazonos, A. b. fAnepnas ¢puznka
: yaeOHOe Tmocodue 11st By30B / A.
b. Ca3oHoB. - 2-¢ u3a., uchp. u
no1. - Mocksa : I3natenscTBo
FOpaiit, 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. Boropoxckas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTh «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS IUCLMILUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanue
https://new-science.ru/category/fizika/ WNureprer-xypHan «HoBas 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 «OTKpBITOE
o0Opa3oBaHUE»

https://fizikaguap.ru/ O06pa3oBarenbHbIN pecypc Kadenpsbl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPpaMMHOT0 obecrieueH s rnpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

He npenycmotrpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenb UCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYECKas Oa3a

CoctaB MaTepualbHO-TEXHUYECKOH  0Oa3bl,

HEOOXO0INMOMI

oJa OCYHIECTBJICHUA

00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

Ne
/11

HaunmenoBaHue cocTaBHOM yacTu
MaTepUaTbHO-TEXHUYECKON Oa3bl

Howmep aynuropun
(TIp1 HEOOXOTUMOCTH)

VYuebHas ayIuTopus Ui 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00OpaTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHUE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOpHs Ui IPAaKTUYECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPAaTOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALMI, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT PUOOPOB s (PU3HUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

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

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JE€MOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TAOOPaTOPHOE
obopynoBaHue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.

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




MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble pabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHeKTpaabHbIX TUHUM; 1abopatopuslii ctena UT3-OM-II-I10
(OO0 «IIpodobpazoBanue» r. Kazans)).

5 VYueOHas aynutopus i 1a00paTOPHBIX 3aHATHH. 196135, r. CankTt-
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE I[TetepOypr, ya.
cpesicTBa 00yUeHHs, CIy Kalllue JUisl IpejicTaBienHns yuebnoit | l'acremno, . 15,
uH(OpMayu GOJIBIION ayIUTOPHH; 1ab0PATOPHOE ayzuropust Ne32-06

obopynoBanue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH IO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHBIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

6 | YueOHas ayauTopus Ui IPAKTUYECKUX 3aHATUH, 196135, r. CankT-
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremo, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE [letepOypr, yi.
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON lacremno, a. 15,
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE aynutopus Ne32-03.
obopymoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBA)).

10. OueHouHbIe CpeACTBa ISl MPOBEICHHS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeieH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOH aTtTecTraiuu [lepeyeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOIpOCOB K IK3aMEHY;




DK3aMeHAaIMOHHbIE OUJIETHI;
3amaum;
TecThl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJalonMMHCS NPUMEHseTCsl S-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BAaHUSI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMHUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

XapakteprucTrka choOpMUPOBAHHBIX KOMITETEHITHI
S-OaibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— OIIrpasACb Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyIJ_IeCTBy uisjgaracr €ro, OHI/IpaSICB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

«XOPOLLIO
«GAuTEHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOH CIENMaIN3UPOBAHHBIX NOHITHH.

«yZI0BJIETBOPUTEIIHHOY
<«BAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OWMMOKM W  HETOYHOCTU  IIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUH;

— UCTBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHU;

— HE MOXET apryMEHTHPOBAaTh HAYYHBIC ITOJIO0KCHUS;

— He (OPMYIUPYET BBIBOJIOB M 000OIIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHAJIbI.
Bormpocs! (3amaun) nist sKk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Kon

Ne i/m [Tepeuens BonpocoB (3a1a4) 15t FIK3aMeHa
WHJUKaTOpa

Cemectp 1




UTo n3y4yaeT KUHEMaTukKa?

YK-1.3.1

2 UYrto Takoe MarepuagbHas Touka? OIIK-1.3.1
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

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

4 B kakux enuHuIax MO>KHO U3MEPSITH YIIIOBYIO CKOPOCTh U YIJIOBOE OITK-1.3.2
yCKOpeHue? o

5 UTto Takoe aOCOIOTHO TBEPAOE TENO? OIIK-1.3.1
[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:

6 abcomoTtHO TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre OMK-1.Y 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MaTtepuaiabHoi Touku U ATT.

7 Haiinure CBSI3b MOKIY JIMHEWHOU U yIJI0OBOW CKOPOCTBIO OMK-1.Y 1
MaTepuaabHOU TOYKH.
[IpoananusupyiiTe Xxapakrep NpAMOJIMHENHOIO IBUKEHUS TEIA 110

] W3BECTHOMY 3aKOHY nBIKeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh OIK-6.Y 1
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE o
3aKOHOB, HCIOJIb3YEMBbIX JUIsl pEIICHHUS 3aJIauH.

9 Cdopmynupyiite nepsbiif 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIH Ha VK-13.1
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TeJa OT

11 OIlK-1.3.2
€ro Macchl?
[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
Hsrorona.
KameHb JIe:)xUT Ha AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak

13 M3MEHHUTCS CUJIa JAaBJICHUS KaMHS Ha JHO, €CJIM CBEPXY HAJIMUTh OIK-1.B.1
KepOoCHH (KEpOCHH HE cMeIuBaeTcs ¢ Bomoi)? O0ocHyHTe CBOM
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemsepa ycranasnuBaet ¢popmy OIK-13.1
TPAeKTOPHUH TJIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOT'O TSATOTEHHSI OT MaccChl
B3aUMOJICHCTBYIOIINX TEJ M pacCTOSHUS MeX Ty HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CHJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy OIIK-6.B.1
OJIHOTO M3 TeJl yBEJIMYUTD B/IBOE, a PACCTOSHUE MEKY TEIaMH —
YMEHBIIUTH B Ba pa3a.

16 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

17 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBHITIOIHIECTCS 3aKOH OIK-13.1
COXpaHEHHMsI UMITYJIbCA.

18 Kakast ¢pu3nyeckast BenmurnHa Ha3bIBACTCS MOMEHTOM CHIIBI? YK-1.3.1
CpaBHUTE 3aITUCH OCHOBHOT'O 3aKOHA JJUHAMUKY JJISl IOCTYNATEIbHOTO

19 Y BpAILATEJIbHOTO ABMKEHUA. HailnuTe B3auMOCBA3H MEXIY dTUMU OIIK-1.V.1
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIhCa. OIIK-1.3.1

21 Kakas ¢u3nyeckast BearunHa Ha3bIBaeTCs paboToi? OIIK-1.3.2

22 YT0 TaKkoe MOIIHOCTE? OIIK-1.3.1

73 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 OIK-6.Y 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

24 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIIK-1.V.1

Ob6ocHylTe TPUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS




3aJauM.

25

B uem cocToutr Pa3IMIKUC MCKIY KOHCCPBATHUBHBIMU U
HCKOHCCPBATHBHBIMU cunamu?

OIIK-1.V.1

26

Kakoit kopabab qBMKeTCS MeUIeHHee — Harpy>KeHHbIH WK
HEHarpy>K€HHbIH — IPU OAMHAKOBON MOIIIHOCTH JBUTATENS?
OO6ocHYyliTE CBOW OTBET.

OIIK-1.B.1

27

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

YK-1.3.1

28

O6’BHCHI/ITC, HMECT JIM CMBICII UBMCPCHUC a0COJIIOTHOIO 3HAYEHUS
MOTEHIIHAIbLHOMN OHCPIUU TCJIda B HCKOTOPOM COCTOSHUMU.

OIIK-1.3.1

29

ChopmynupyiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH.
[IpuBenuTe puMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.2

30

Jan ToHkui cTep>kens Maccoid m = 120 r u juymHoii / = 50 cm,
CITOCOOHBIN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXO/ISIICH Yepe3 ero
cepeauny. Paccunraiite ero MOMEHT MHEPLIMM OTHOCUTEIBHO
YKa3aHHOU OCH.

OIIK-1.V.1

31

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

OIIK-6.Y.1

32

YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-1.3.1

33

Kak BbIunciisieTcst KWHETU4ECKask HEPrusl BpalleHus: abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUYECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

OIIK-1.V.1

34

CdopmynupyiiTe 1Ba mocTylNaTta TCOPUH OTHOCUTEITHHOCTH
OUHIITEHA.

OIIK-1.3.1

35

CrpaBeuvBa v B crienanbHoi Teopun otHocutenbHoctd (CTO)
KJIaccudeckast popMyIia is KHHETHIeCKoi sueprun E = m*v*/2?
Ecnu HeT, TO KaK pacCUMTHIBACTCS KMHETUUECKAsi SJHEPTUs Tela
cornacHo CTO?

OIIK-1.V.1

36

Omnpexnenure, Kak U3MEHHUTCS IEPUOJT KOJIeOaHU IPYKMHHOTO
MasiTHUKA ITPY YBEJIIMYEHUH €r0 Macchl B 2 pasa, a )KeCTKOCTH
IPYXHMHBI — B 8 pas.

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUH C UX aMIUIUTYI0U?

OIIK-1.V.1

38

CaenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJEeT U3MEHATHCS X0/
MasTHUKOBBIX YaCOB IPU HACTYIUJIEHUH JIETHUX KapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJIU Yachl YCTAHOBJICHBI
B HEYTEIICHHOM IIOMELIEHUH (CTEPKEHb MAsTHUKA METAJIMUECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-1.B.1

39

Yr0 HaA3BIBAETCS BOJIHOM?

YK-1.3.1

40

OObsicHUTE PAa3NUYUE MEXKIY MPOJOIBLHBIMU U MONIEPEYHBIMU
MEXaHUYECKUMH BOJIHAMHU.

OIIK-6.Y.1

41

3anummuTe ypaBHEHHUE OEryIeil BOJHEI.

OIIK-1.3.1

42

Uemy paBHA cpeiHssI 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-1.3.2

43

HcTouHMK 3ByKa U IPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyra co
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpEJIE
paBHa 340 M/c. [Ipoananu3upyiite 3a1a4y 1 ONPEICITUTE
OTHOCHUTEIIFHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlormepa.
N cTOYHUK ¥ TPUEMHUK ABUKYTCS HABCTPEUY JAPYT APYTY: Vyenm = 40
m/c, v,y = 60 Mm/c.

OIIK-1.V.1

44

Cdopmynupyiite npunimn [ roifrexca.

OIIK-1.3.1

45

Urto Ha3wiBaeTcst HHTEpQEepeHIreit BoIH?

OIIK-1.3.1




Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit

46 OIIK-1.V 4
BOJIHBI.
47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIHCHIBACTCS OIMK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.
Ha onny vanry BecoB mocTaBuiIu OJIFOAIE C TOpsiueid BOJOM, a Ha
48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM OIIK-1.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.
49 3anuimmnTe ypaBHEHHUE COCTOSIHUS UCAIBHOTO rasa. OIIK-1.3.1
50 CKOJIBKO CTeTieHEH CBOOO Il UMEET JKECTKasl IByXaTOMHas MOJIeKya? VK-13.1
C KaxkuMHU OBIMKEHUSIMHU OHU CBSI3aHbBI? o
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.2
59 OnenuTte, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO OIK-1.B.1
WIM CIIUPTOBOTO (TPU POYUX PABHBIX YCIOBUSX)?
I"a3, Haxoasammiicss mpu noctositHHoM nasineHuu p = 100 klla, msmennn | OIIK-1.V.1
53 00seM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa raza B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJBI IO XapaKTepy U3MEHEHHS TEMIIEPATYPhI r'a3za Mpu OIK-6.B.1
ero 6bIcTpoM pactirpeHuu. OTBET MOSICHUTE.
55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIIMHA. OIIK-1.3.1
OneHuTe CUTYalMIO: Karuisi MacasTHUCTOM KMJIKOCTH ToMNajaeT Ha
56 MOBEPXHOCTH BOJIBI M pacTeKaeTes, 00pa3yst TOHKYIO TUIEHKY. OITK-6.B.1
O0s13aTeNIbHO JIU 3Ta IJIEHKA 3aKPOET BCIO MMOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyaruio. Uto 00KUTaET KOXKY CUIIbHEE: BOJA WM BOJSTHOU
57 nap OJIMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemiepaType? OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo M3y4aeT 3JIeKTpocTaTuka? YK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. OIIK-1.3.1
60 Kaxk n3menuTcs cuna B3aMMOJICUCTBHS ABYX AJIEKTPOHOB, €CIIHU OIK-1.V 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET.
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-1.Y 4
BOKPYT HETO.
Kak B3auMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC
62 OIIK-1.3.1
HOBEPXHOCTU?
63 B kakux equnuinax cucteMbl CY MOXXHO U3MEPSITH HANPSHKEHHOCTh OIK-13.2
AIIEKTPUUYECKOTO MOJIS? "
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-1.3.2
66 OOBsICHUTE pPA3IHYNE MEXKY MOISIPHBIMU U HETIOJISPHBIMU OIK-1.V 4
JINDJIEKTPUKAMU.
[IpoananusupyiiTe, KAKON BEJIMUUHBI 3aps JOJKEH HAXOIUTHCS Ha
67 0o0KTaIKax KOHAEHCATOPa, YTOOBI TPH pa3HOCTH moTeHnuanoB mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenute, Kakoil eMKOCTBIO OyIyT 001a/1aTh METAIIINUYECKHE
68 IUTACTHHBI IOMmanbio 0.2 M, KOTOpBIE pa3zeneHsl cinoeM nmapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
CrenaiiTe BBIBO/, KaK U3MEHUTCS JIEKTPOEMKOCTh TJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHHIMU TIJIACTUHAMHU, €CJIM U3 3THX IUIACTHH OIIK-1.B.1

BBIPE3aTh KPYTU C IMaMETPOM, PAaBHBIM CTOPOHE KBaJIpara.




O1ieHUTE CUTYALIMIO: JIBa KOHJIEHCATOpa OquHakoBoM eMkocTu 200

70 MKD coennHEeHbI MapauieabHo. Kak M3MEHHUTCs UX 0011asi eMKOCTh, OIIK-6.B.1
€CJIM COe/IMHEHHE 3aMEHUTh Ha MOCJIeJ0BaTeNIbHOE?
71 JlaiiTe onpenesnenne 3IeKTPUIECKOro TOKa. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma J1s y9acTKa IeMu. OIIK-1.3.2
73 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu OITK-1.V 4
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jalite onpeneneHue MarHUTHOW MHYKLHH. YK-1.3.1
76 Kakum 00pa3oM omnpenensercst HanpapieHue CHiibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.2
73 Paccunraiite, yeMy paBHa BeJIMYMHA MarHUTHOTO MOJIS B LIEHTPE OMK-1.V 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO Ha OCH JUIMHHOT'O COJIEHOU/IA, OIIK-6.VY.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
7 CEpJEYHHUK C MpoHHULIaeMocThio L = 100, eciu 1o HeEMy IPOXOIUT TOK
cuion 2 A.
PaccuuTaiite IIIOTHOCTH HAMOTKU TOPOH1a, HEOOXOAMMYIO, YTOOBI OIIK-1.V.1
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €T0 OCU
uMeno Benuuuny 1 mTo.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, OIIK-1.V.1
81 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHAYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTYyaluIO: B MArHUTHOE I10JI€ C OJIMHAKOBBIMH CKOPOCTSIMHU
82 BJIETAIOT MPOTOH U 3JIEKTPOH. bynyT nu otnnuaTecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKiuM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.
83 B dem cocTouT siBJICHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbLIE, KOTOPOE
g4 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIblo PaguycoM OMK-1.V 4
10 cm HaxoxuTCs B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT o
3anumuTe B MB.
85 Jalite onpeneneHus [uaMarHeTUKaM U I1apaMarHEeTHKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UT0 Ha3bIBaIOT KO3PLUUTUBHON CHUIION? OIIK-6.3.2
Omnpenenure, Kakas YHEPrus 3aKJI0YEHA B KaTYIIKE HHAYKTUBHOCTBIO
88 . . OIIK-1.Y.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
29 Hpezmo;xmevcnoco6 U3MEPEHUs BEIMYMHBI MAarHUTHON SHEPTUH, OIK-1.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TIOMOIIBIO CONPOTHBIICHUS.
90 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJHOM? YK-1.3.1
Kak B3aMHO OpHEHTHPOBAHBI B JIEKTPOMAarHUTHOIN BOJIHE BEKTOPHI
91 HAIPSHKEHHOCTH DJIEKTPUYECKOIO OIS, MATHUTHOM UHIYKIUU U OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUS CBETA. OIIK-1.3.1
[Ipoananu3upyire, T1ie CBET ABIKETCSA ObICTpee — B anmase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 pasnnyarorcs ckopoctu ceera B | OIIK-1.Y.1
JIAHHBIX cpenax’?
OnenuTte cuTyaluo: Jiyd CBeTa NajaeT Ha paHUIly paszena IByX
94 BemiecTB oA yraom 30°. [Toka3arenb npeoMIICHHS IEPBOM CPEJIbI OIIK-1.B.1

paBeH 2.4. Bo3aMOKHO J11, YTOOBI OTPaKEHHBIN U MPETIOMIICHHBIH JTy4YH




ObLIM epIeHAUKYISpHBI 1pyr npyry? Ecnu na, onpenenure
1I0Ka3aTeNb IPETOMIIEHHs BTOPOH Cpebl.

95

Urto Ha3wIBatoT uHTEphEpeHImei ceera?

OIIK-1.3.2

96

Onumure, B 4eM pa3Inuue MEXKIy F€OMETPUUECKON U ONTUYECKON
Pa3HOCTBIO X0OJ]a CBETOBBIX JIY4EH.

OIIK-6.VY.1

97

[Ipemnoxxure TeopeTnueckoe 000CHOBaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3lIuTOe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIbHBIE ITY3BIPHU U T.I1.).

OIIK-6.B.1

98

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

OIIK-1.3.1

99

[Ipoananu3upyite, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOXKHO
Ha0Jr01aTh Ha TU(PPAKIMOHHON peleTke, eciiu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00JyJaroT CBETOM C JITTUHOM BOJIHBI S00
HM.

OIIK-1.V.1

100

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

OIIK-1.3.1

101

[linockonoisipu30BaHHBIN CBET MA1a€T HA aHAIU3ATOP TaK, 4TO
MJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET Yrodl 30° ¢ MIIOCKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTH CBETA B
yKa3aHHOM ciiy4ae?

OIIK-1.V 4

Cemectp 3

102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.1

103

Bo ckompko pa3 UBMCHUTCS MOTOK SHCPIrUr OT HUTU HaKaJIMBAaHUA
JIaMTIbI, €CITU YIBOUTH €€ TeMreparypy? OO0CHYHTe Balll OTBET,
onmpasichk Ha 3akoH Ctedana-bonbpiimana.

OIIK-1.V.1

104

Pacnionoxxure ciaemyromue CreKTpaJbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYeHUS a0COTIOTHO YEPHOTO TeJa.
OOBSICHUTE TTOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.V.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPHI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V 4

106

Uro HaspiBaeTcst BHENTHUM (HoTOodPdekToM?

OIIK-1.3.1

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

YK-1.3.1

108

MokeT a1 BUJUMOE H3JIy4YeHHE BbI3BaTh (POTOA(PGEKT B IIIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 :B? O0GocHyiiTe cBoi
OTBET.

OIIK-1.B.1

109

OObsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTY4CHHUS.

OIIK-1.3.1

110

OO0BsicHuTe, KaK 2Heprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.2

111

®DoTOH ¢ MHON BOIHBI A = 97,04 iM paccesuicsi Ha HENOIBIYKHOM
anekTpoHe mox yriaom 0 = 90°. IIpeanoxure crocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BeMUYHHY B YKa3aHHOM
cinydyae. KoMmnToHOBCKast HHA

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

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

OIIK-1.3.1




113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil JJIMHbBI
BOJIHBI U3JTy4€HUE MOXKET HUCITYCTUTh JaHHBINA aToM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-6.Y.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OO0®bsicHUTE, TPU KaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISAIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.2

116

Byner i nposiBIATE BOJTHOBBIE CBOWCTBA (hYyTOONBHBIN MY MTpH
MOMNaJIaHuK B BOPOTa MMPUHOMN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

117

KaxoB (hu3mvecknii CMbICT BOTHOBON QyHKIIUN?

OIIK-1.3.1

118

B uem oTiiMuMe cTallMOHAPHOTO M HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunrepa?

OIIK-1.3.2

119

CpaBHuTe JMHY BOJHBI ¢ bpoins nis mapuka maccoit m,, = 0,2t 1
s 2

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

V.

OIIK-1.V.1

120

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

OIIK-1.V.1

121

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

OIIK-1.V 4

122

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

OIIK-1.V 4

123

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

OIIK-1.B.1

124

MukpouacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCHKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
yucioM n = 1. [Tokaxwure, Kak OnpeaeanuTb KOOPINHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MHUKPOUYACTHUILY MaKCUMAJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

125

Kakum moxer GBITB CIIMH Y9aCTULl, KOTOPBIC OMUCBIBAIOTCA
craructukor Gepmu-JIupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OOBscHUTE, YeM OTIIMYACTCS XapaKTep 3arOIHEHHS COCTOSTHHNA
KBAaHTOBOW CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.2

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-1.Y.1

128

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

OIIK-6.B.1

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

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

OIIK-1.V 4

131

Yemy paBHa MOJISIpPHAS TEIUIOEMKOCTh TBEPJIOTO TENA, COTTIACHO
KJIacCUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.1

132

OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

OIIK-6.VY.1

133

Kakas gactuna HaseiBaercs pononom? Kakum KBaHTOBBIM

OIIK-1.3.2




| pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?

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

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

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

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

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

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI

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

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

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

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [TapaGona

4) OKpy>KHOCTb

OIIK-1.V.1

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

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-1.3.1

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

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBI

OIIK-1.V.1

Yro npon3oiaér nocne abCOMOTHO HEYNPYTOro yaapa 4YacTHIl MacCaMU

my = 4my u ¢ KuHeTH4YeckumMu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m ABUTAJIaCh BIPABO, a YACTHUIA C MACCOM M) HAaBCTPEUY YaCTHULIE C
Maccou m;.

1) Yactuiiel OynyT ABUTATHCS BIIPABO
2) Enunast yactuira OyaeT IBUTaThCs BICBO

OIIK-1.B.1




3) Yactumpl Oy1yT MOKOUTCS
4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIIOJIOKHEBIE CTOPOHBI

UTo nmpoun3oiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJIbHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIINTD B JUCK?

1) He u3menurcs

2) YBenuuutcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKakuTe BEpHYIO 3allUCh ypaBHEHUS JMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/]

3) M=L*»2
4) L =r*p*sina

YK-1.3.1

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

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

OIIK-1.3.1

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

1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymiecTBOBaHHE HHEPIIUAIBHBIX CHCTEM OTCUYETA

3) ®axkrt cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes

OIIK-1.3.2

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr¥m’
4) wm/c?

OIIK-1.3.1

10

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

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

OIIK-1.V.1

11

Bribepure Gpopmyity, onpeaensionyo BeJIMuuny (Ha3oBoit ckopocTu
BOJIHBI.

1) v=o%k
2) v=k*v

OIIK-1.3.1




3) v=k*A
4) v=m/k

12

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

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) Pasna nymo

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.2

13

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

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuna

OIIK-1.3.1

14

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

1) PaBHOMEpHBIM KPHUBOJUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-1.3.2

15

BriGepure npaBuiibHbIH 0TBET. Kak M3MeHAETCS MOYSIb CKOPOCTH TPH
NPSMOJINHEHHOM JIBUKEHUH, €CIIM 3aBUCUMOCTh MIPOUJICHHOTO TEIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 19

1) YOsiBacT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-1.V.1

16

Kak BpIunciIsieTcss MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*F/3

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

YK-1.3.1

17

Kaxk cooTHOCATCSI MOMEHTBI HHEPIIH AUCKA J T
U IUIMHpPA J1I, KOTOphIe UMEIOT PaBHBIE MacChl U pagnycChl?

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

OIIK-1.V 4

18

HaiinuTe oTHOIIEHUE TpOM3BECHHBIX paboT (A1/A2), ecnu 1Ba AuCKa C
paBHBIMU Maccamu 1 paguycamu R1 u R2 (R1 = 2R2) packpyuuBarot u3
COCTOSIHUS TIOKOSI 10 OIMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1
2)3

OIIK-1.V.1




3)4
4)5

19

Kaxoit yuéHnslii co3pai crienuanbHyto Teopuro oTHocuTensHocTH (CTO)?

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

OIIK-1.3.1

20

Bribepure ypaBHeHUE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOTEOaHMs.

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

OIIK-1.3.1

21

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIE KoJieOanus, OyaeT HabmonaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, ® — YacTOTa BBIHYKIAIOMIEH CUIbI)?

) o> w0
2) o>l
3) o= wl
4) o <<nl

OIIK-1.3.1

22

Bri6epute, kakast puznueckasi BETMUMHA U3MEHSETCS 10T BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HberoToHa?

1) Monspaasa macca
2) CxkopocThb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

23

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

1) 3amknyTOM

2) HesamknyToii, riIe cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

4) HeszamknyTOl

OIIK-1.3.1

24

VYkaxute, paboTa Kakoil 13 MepeyrcIeHHbIX CHII PaBHA HYIIIO MIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TeEINA.

1) Bsskoro TpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.2

25

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO MaICHUS g Ha BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU pannycy 3emiu? Beauuuny g
BOIIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

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

OIIK-6.VY.1




4) 19.62 m/c”

[Tpoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHUA
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 IMoABECa YBCIIMUUTH B 9
pa3, a Maccy rpysa — yBeJIMUHUTh B 4 pa3a?

26 1) VYBenuuutcs B 3 paza OIIK-1.Y.1
2) VYBenuuurcs B 4 pasza
3) VYwmenbmurcs B 2 pasza
4) YwmenpmuTcs B 4 paza
Uto nmpou3onAET co CpeIHEN SHEPrUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI Ta3a, €clii 00BEM HEKOTOPOI Macchl HI€albHOIO ra3a
n300apHUECKH YMEHBIIWICS B 2 paza?
27 OIIK-1.B.1
1) YBenuuutcs B 5 paza
2) YMmeHbmuTcs B 5 paza
3) VBenuuutcs B 3 pasza
4) YMeHbImuTcs B 2 pasa
OneHuTe, Kako# ra3z Harpeercst OOJbIIe B CIEAYIOIICH CUTyalluu: ABa
Pa3IMYHbIX UACATBHBIX I'a3a — OJHOATOMHBINA U ABYXaTOMHBIN —
HAXOJATCS MPU OAMHAKOBOW TEeMIIEpaType U 3aHUMAIOT OJAMHAKOBBIN
o0beM. ["a3bl CKUMAIOTCS aquadaTHIECKH JJO YMEHbIIIEHUs 00bema B 2
asa.
28 | P OIIK-6.B.
1) I'a3bl Harpenuch OAMHAKOBO
2) OTHOATOMHBIN Harpescs OoJbIIe
3) JIByxaTOMHBII Harpesucs 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH
Cemectp 2
YKaxuTe siBIeHUE, KOTOPOE UMEHYeTCS HHTep(depeHIIne BOITH?
1) OrubaHue BOJHAMH MPENATCTBHUIMA
2) Hanoxenue npyr Ha Ipyra BOJIH, HAYIIHX OT KOT€PEHTHBIX
29 YK-1.3.1
HCTOYHHUKOB
3) OTKJIOHEHHE BOJIH OT MIEPBOHAYATIHLHOTO HAIIPABIICHHS
pacrpocTpaHeHHs MIPH MEPEX0e U3 OJHOU CPebl B IPYTYIO
4) 3aBUCHMOCTD (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI
[IpoananusupyiiTe, KAKUM JOJKEH OBITH YIOJl MaJIeHUsI CBETOBOIO JIyya,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI C ajaroumM yroiu 40°.
(o}
30 |1 25 OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OrneHuTe 31eKTPOEMKOCTb IJIOCKOTO BO3IYIIHOTO KOHIEHCATOPa, €CIH
paccTosiHAe MEXAy ero oOKJIaJAKaMH yBEJIHUUTh B 9 pa3, a 001acTh
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUIUTUPOBAHHON BOIOM (€ = 81)?
31 OIIK-1.B.1

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




4) VBenuuurtcs B 12 pa3

Ha3zoBure BemecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBUSIX NPAKTUYECKU HE
IIPOBOJST JEKTPUUECKUIN TOK?

32 | 1) Ilposoanuku OIlK-1.3.1
2) IlomynmpoBogHUKHU
3) Ilnatuna
4) JIMdIEeKTpUKHU
Kaxk HampaBneHbl CHIIOBBIE JINHUM HANPS)KEHHOCTU
3EKTPOCTATUUECKOTO MOJIs, CO3AAHHOTO TOYEYHBIM OTPHUIIATEIbHBIM
3apsaom?
33 OIIK-1.3.2
1) 3akpyuyuBaroTCs BOKPYT 3apsaa
2) Kzapsany
3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTPEIIKE
4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU
B xakux equnuiax B cucreme CU nzMepseTcs: moTeHIman
BJIEKTPUYECKOTO MOJs?
34 [ 1) Am OIIK-1.3.1
2) B/™m
3) B
4) A*m
MokeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
OoJIbLIIe AIIeMEHTapHOro 3apsiia’?
35 | 1) Moxer OIIK-1.3.2
2) Her, HE MOXET
3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJ0KUTEIbHBIN
UeMy paBeH MOTEHIMAI AIEKTPUUECKOTO MO ?
1) IloTeHuumanbHOM 3HEPrUsi EAMHUYHOTO MOJOKUTEIBLHOTO 3aps/ia UiIU
OTHOILIEHUIO MOTEHIUALHOMN YHEPTUU K 3apsly
36 2) Pabore cuit o o NEPEMCIICHUIO CAMHUYHOTO ITOJIOKHUTECIILHOT'O OIIK-1.3.1
3apsiia U3 TaHHOUM TOYKH MOl B 0ECKOHEYHOCTh
3) Cune, aeiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B JTaHHYIO TOUKY IOJIS
4) KuHeTn4eckou »Hepruu MPOOHOTO TOYSUYHOTO SIUHUIHOTO 3apsiia B
JTAHHOM TOYKE I10JIA
Hamumure dopmyny 3akona Oma B nuddepernuanpHoin Gpopme:
1) R=U/L
37 2) R=Q/MAt OIIK-1.3.2
3) j=c'E
4) R=P/l
OueHuTe ONTUYECKYIO JJIMHY TYyTH L U3 0JJHOM TOYKHU B JIPYTYIO, €CIIH
3g | PACCTOSHME MEKLy IBYMS TOUKAMHU MPO3pPAaYHON JTUAIEKTPUIECKOM OIK-1B.1

cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUTMHA TyTH L U3 OTHOM TOYKH B APYT'YIO COCTABUT. ..




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

39

Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I10JIsA, €CJIN
HaMarHU4eHHOCTh (heppoMarHeTuka 00paiaercs B HyJIb U
HaMpsPKCHHOCTD IMOJIA HAITPpAaBJICHA IPOTHUBOIIOJIOXKHO IT1OJIHO,
BBI3BaBIIEMYy HAaMarHU4YUBaHUe?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIION

OIIK-1.3.1
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OneHuTe, MO0 KaKOH TPACKTOPHU OY/AET ABUraThCs B MAarHUTHOM I10JI€
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
I/IHI[yKI_[I/II/I.

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

OIIK-1.V.1

41

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD JICKTPHYCCKOT'O moJs?

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

VYK-1.3.1
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VYcTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpHUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

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

A) Merait 1)>10"-101°

b) [TonympoBoaHUK 2)10"°-10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-1.3.1
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OHGHI/ITG, KaK COOTHOCATCA YTJIbI IAJACHUA O U OTpa’KEHUA (p CBETA.

) a>>¢
2) a>¢
3) a=0
4) a<o

OIIK-1.3.2

44

[Tpoananm3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCThIO € = 16 1 MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

OIIK-1.V.1
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Jl1st 0OBACHEHHS KaKOTO SIBJICHUSI MOXKET ObITh UCIOJIB30BaH MPHUHIUI
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJTu3M

OIIK-1.3.1
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IIpoananusupyiite, 4emMy paBeH IEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPUXOB HA MIJLTAMETP.

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

OIIK-1.V 4
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[Tpoananu3upyiiTe MHTEHCUBHOCTh CBETA MPU HHTEP(HEpEHLIUN
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pEHTHBIX HCTOYHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

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

4 0

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

1) Ilorenmuan

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-1.3.1
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OueHure, KaK 3aBUCUT JIEKTPUUYECKAsi IPOBOAUMOCTb MPOBOAHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsaMo nmponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

OIIK-6.VY.1
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Onenure, Kak UI3MEHUTCSI CHUJIa 3JIEKTPOCTATHUECKOTO B3aUMOJICHCTBHS
JBYX TOYEUHBIX 3apsJ10B, €CIIM OJAMH U3 HUX YMEHBIINTH B 4 paza, a
paccTosIHUE MEKy HUMH YMEHBIIUTD B 2 pa3za?

1) VYmenbuures B 8 pa3
2) VYwmenblnTcs B 2 pasza
3) Ywmenbmurcs B 16 pa3
4) He uzmenurcs

OIIK-6.B.1

51

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

1) CuioBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE
2) MarauTHble CUJIOBbIE JMHUYA HAYMHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS HA 3JIEKTPUUECKHUX 3apsiiax

OIIK-1.3.2




3) MarsauTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHUYMBAIOTCS Ha
MAariuMTHBIX 3apsAaaax

4) MarsuTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHUYMBAIOTCS Ha
QJICKTPHUYCCKUX 3apsAaaax

CrenaiiTe BBIBOJI, KAKOM T€OMETPUUECKON (PUTYPOI MOKHO OIHUCATH
TPAEKTOPUIO JBMKEHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAIOIICICS 0T
HeKoTOpbIM yTiioM (0° < o < 90°) K TUHUSM MarHUTHOW WUHTYKIIUH.

52 1) OkpykHOCTH OIIK-1.B.1
2) IlapaGona
3) T'unepbona
4) Cnupanb
OneHuTe cTeneHsb nosipuzauuu P cBera, eciiu CBET MpecTaBseT co0oit
CMECh €CTECTBEHHOTO CBETA € IUNIOCKOMNOJAPU30BaHHBIM. IHTEHCHBHOCTD
MOJIIPU30BAHHOTO CBETA B JIy4€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeETa.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccuuraiite nokasarens MPEJIOMIICHUS BEIECTBA, €CIIM CKOPOCTh CBETa
IIpY NIEPEXOE JTyya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIINIIACH
Ha 20%.
54 ) 1.2 OIIK-1.V.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mexxy ONTHYECKMMU OCSIMU IOJIIpU3aTopa u
aHasm3aropa. IIpu npoxoKaeHNH CKPEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPAa NMHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.V 4
2) 45°
3) 30°
4) 90°
[Ipoananusupyinre, KaK U3MEHUTCS BEIUYMHA MAaTHUTHOW MHIYKLUU Ha
OCH JUIMHHOTO COJICHOWJA, €CIIM TOK B HEM YBEIIMYHTH B 4 pasa, a
IUIOTHOCTh HAMOTKHY BUTKOB YMEHBIIUTH B 2 pasa.
56 1) VYBenmuurcs B 2 paza OIIK-1.Y.1
2) VYBemunuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxuTe, KaKoe Telo sSBISAeTCs aOCOMOTHO YEPHBIM TEJIOM.
57 OIIK-1.3.1

1) Ilormomraer Bce maaaroliee Ha HETO U3IyUYeHHE
2) Ortpaxaet Bce nmajaroliee Ha HETO U3JTyYCHHE




3) Hsnydaer B peHTT€HOBCKOM Juana3oHe
4) Wznywaer B BUIMMOM JIMAIa30HE

58

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

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

4) Yepnoro

VK-1.3.1
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OneHute, BO CKOJIBKO Pa3 yBEJINYMUIIACh YHEPIeTUUECKAsl CBETUMOCTh
abCcomoTHO YepHOro Tena npu ero Harpesanuu ¢ T = 1000 K go T, =
3000K.

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

OIIK-1.B.1
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Bri6epuTe, kakast popMyna Hanbosee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHmTeitHa
3) ®opmyna [Inanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1
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Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

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

2) TermoBoe u3yueHUe

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.2
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YKaKuTe 3aKOH, KOTOPBII OMpeIessieT MOJI0KEHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCONIOTHOM TemmepaType.

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

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1
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Yxkaxkute GopMyiy, ONpeeIoNny0 SHEPTUIO CBETOBOTO KBAHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.2
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[Tpoananu3upyiite, Kak H3MEHSACTCS CHJIa TOKA HACBIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercs

2) CHauana yMeHbIIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHauana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaercs NOCTOSIHHOM, @ 3aT€M YMEHBIIAETCS

OIIK-1.V.1
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[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN YHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAAI0IETO CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuuntcs B 2 pasza

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

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

OIIK-6.B.1
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Kakum 00pa3om 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThHI MaIal0IIero cBera?

1) IlpsMo mpoOmOpIHOHATIEHO YaCTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHAIBHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-1.3.1
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[Ipoananmsupyiite, Oynet 1 HabmoaaThest GoTodPdeKT, ecnu
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabota BbIXo/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

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

2) He Oyner

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

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

OIIK-1.V.1
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Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3pECHHUS:

A) Yucna GOTOHOB B CBETOBOM ITYUKE;

b) Dnepruu ¢porona;

B) Koadurnuenra orpakeHrs MOBEPXHOCTH.

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

OIIK-1.V 4
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[Mpoananu3upyiiTe, B KAaKuX 00JIACTAX CIIEKTPa SJMEKTPOMATrHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.

1) Buaumbrii muana3on

OIIK-6.VY.1




2) Pagnonuanason
3) TepareproBslii Juana3zoH
4) PeHTreHOBCKUH JUaNa30H U TaMMa-N31ydeHue

71

Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSIKECHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss POTOTOK. Y CIOBHE: IHEPTHS
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIEH U3 JIUTHSL, paboTa
BBIXOJ]a KOTOPOTO COCTaBIISIET 2.5 »B.

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

OIIK-1.B.1
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OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMAIAt0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAIOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.1
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Kakum 00pa3om umiynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmmynbc mpsiMo IPOTIOPITMOHAICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopiHoHaIeH KBaApaTy JJIMHbBI BOJHBI

3) Hmmynbc 0OpaTHO MPOMOPIIMOHATICH IJTHHE BOJTHBI

4) Hmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

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

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

OIIK-1.3.2
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[Ipoananusupyiite, Kakoe€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA:

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

2) CBeT MOXET U3Iy4aThCs U PacCpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

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

4) 1511 yacTULIBI HE MOTYT ObITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJILC

OIIK-1.V.1
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VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOro nocrynara bopa.

1) VYT1BepxaeHue o CylIeCTBOBAHMY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE U3JIy4acT U HE MOIVIONIACT SJHEPrUu
2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSHUI paBHA YHEPTUU

OIIK-1.3.1




M3Ty4aeMOro WM MOTJIOIAEMOro KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 10 OpOUTaM, OJM3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKHUTEIBHO 3apSyKEHHOTO S1pa U
OTPHLIATEIIBHO 3aPSHKEHHBIX 3JIEKTPOHOB

77

Bri6epuTe, kakoe U3 NpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYYCHHUIO U TIOTIIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tornmomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HAOOp
3HA4YCHUN SHEPrUU

2) V3ny4aTh ¥ OTJIOMATH JTIOOYIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TMCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITH00YI0
MOPLUIO SHEPTUN

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

OIIK-1.3.1
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yKa)KI/ITe, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bampmepa B atome Bozoposa.

1) TemnnoBoe u3iydyeHue

2) PeHTreHoBckoe U3ITydeHUE
3) T'amma usznydenue

4) Buaumblii cBeT

OIIK-1.3.2
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[Mpoananu3upyiiTe, KaKk U3MEHUIACH SHEPTHUS ATOMa BOJAOPOA MPU
M3ITy4eHHH UM QOTOHA C JUIMHOM BOJHEL A = 4.86%107 M.

1) VYBenuuumnacs Ha 4.86 3B
2) VYwMenbmunach Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenunuuinach Ha 9.72 5B

OIIK-1.V.1
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OneHute pa3HOCTb SHEPTUN OCHOBHOTO U BO30YKIECHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tiepeliel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHOE, U TIPU JaHHOM MEPEeX0/Ie MPOU3O0IILIO0 U3NlydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.

1) 0,458
2) 1,95B
3) 1,25B
4) 2,258

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

1) JlrxoOble MUKpPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00Jaqat0T
BOJIHOBBIMH CBOWCTBaMU

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

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

4) DHeprus UCIyCKAeTCsl U MOTJIOMIAETCS] HE HENIPEPBIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1
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BriGepure yTBepxkaeHue, Hauboiee NpaBIIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitis:

OIIK-1.3.1




1) MukpodacTHIIBI MOT'YT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY Kaxmaoil 4acTUIIBI CYIIECTBYET aHTHYACTHIIA

4) Slnpo aToMa COCTOUT M3 KBapKOB

&3

Paccuuraiite 1uiMHy BOJIHBI 1e bpoiliisd 1S SJIEKTPOHA, ABUXKYILEr0Cs CO
CKOPOCTBIO 3.6 KM/c. Macca aekTpoHa m, = 9,1%¥10~" kr, 3apsin
snekTpoHa g = —1,6¥107"° Ko,

1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkM

OIIK-1.V.1
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YKaKUTE KOJIMISCTBO 3HAYCHHH, KOTOPhIE MOXKET TPHHUMATh
MAaroHmMuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU OPGI/ITEUILHOFO
KBaHTOBOrO uucia [?

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

OIIK-1.3.1
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YKa}KI/ITe, YTO ONpCACIACT INIaBHOC KBAHTOBOC YHCJIO 1.

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 3JIEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1
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yKa)KI/ITe, 9To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHBI MEXaHUYECKUH MOMEHT 3JIEKTPOHA B aTOME

2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME

3) BennunHy MOMEHTa UMITYJIbCa IEKTPOHA B 33JaHHOM HalpaBJICHUU
4) DHepreTuyecKue YpOBHH JJICKTPOHA B aTOME

OIIK-1.3.1
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B gectp Koro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTuu aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1)D#inmTeitna u ge Xaaca
2) llTapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

YK-1.3.1
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Kax Ha3BIBaIOT JTMHUH B CIICKTpPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCcToTaMHt, MCHBIIIMMH 4aCTOTHI ITaJaronicro cBera?

1) OpankeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CToKCOBBIMHU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

VK-1.3.1
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[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBON (DYHKIIUH.

1) BonHoBas ¢pyHKIMS NPONOPIHMOHATbHA SHEPTUU YaCTHIIBI

OIIK-1.3.2




2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-COMPSKEHHOE
BBIpQ)KEHUE PAaBHO IUNIOTHOCTU BEPOSTHOCTH OOHAPYKEHUS YACTHILIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLIUOHATBHA JAJTMHE BOJIHBI i€
bpornna

4) BonHoBas GpyHKLUS TpeACTaBIIET COOON KHHEMAaTHUYECKUN 3aKOH
JBMKEHUS] MUKPOUYACTHILBI X=X (t) B HESIBHOU (popMme.

90

Bribepure BepHyI0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
Ieiizenbepra:

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

OIIK-1.3.1
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VYkaxxuTe, Kakue 4acTUIBI ABISAIOTCA (PepMUOHAMHU.

1) OnexTpuyecku 3apsHKEHHbIE YACTHILIBI.

2) DIeKTpUUYECKH HEHUTPAJIbHBIE YACTHUIIBI.

3) Bce yacTuIlbl ¢ MOTYLIETbIM CITMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IEJIBIM CIIHHOM.

OIIK-1.3.2
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Kaxk nHa3biBaeTcs TBEpi0€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — MOJTHOCTBIO CBOOO/HA, a IIUPUHA
3aMnpeleHHON 30HbI BEJIMKA IO CPABHEHUIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) JudnexTpuK

3) IlomynpoBogHHUK

4) IlpumMecHBIH NOTYIPOBOAHUK

OIIK-1.3.1
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Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

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

OIIK-1.3.1
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KaKaH BHECCHUCTEMHAas €AMHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) »B
2) A
3) xKan
4) ospr

YK-1.3.1
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Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEOIIPENETIEHHOCTEN
I'elizenOepra a1 S3HEPruM YacTULbl U BpPEMEHU NTPpeObIBaHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?

1) Oneprus npsMo NponoprUOHaIbHA BPEMEHU
2) Dwueprus 00OpaTHO MPOMOPLHUOHATIHLHA BPEMEHU
3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb

OIIK-1.B.1




YIOJIHO BBICOKOM TOUHOCTBIO
4) UYewm Oosbllie HEONIPEACTCHHOCTh YHEPTUH, TEM MEHbIIIC
HEONpPEeIeIEHHOCTh BpEMEHHU

B xoJ1e u3MepeHust ¢ J0CTaTOYHO BBICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYJIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIEAYET, PYKOBOACTBYSACH COOTHOLICHUSIMH HEOPEACIICHHOCTEN
Ieiizendepra.

1) Bpewms )Ku3HU U SJHEPTHUS DJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

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

3) Bce KoopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

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

96 OIIK-1.V.1

Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €Tr0 SHEPrun?

97 | 1) Bo30yxaeHHOE COCTOSIHHE OIK-1.3.1
2) MertacTabUILHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

B yewm 3akmogaercs TyHHENbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUS] MUKPOYACTHUIIBI B
MIEPUONYECKOM ITOTEHIINAJE

2) B xopmycKyJIspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3IYy4eHUS MTPU

I8 MPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIIK-1.3.2

3) B HaxokIeHuU 4acTHUIIbI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoaeHuHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,

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

Kakue noJBu>XHbIe YaCTUIIBl WIIM KBa3UYACTHUIIBI SIBIISAIOTCS HOCUTEIAMHI
3apsja B OJIYIPOBOJAHUKAX?

99 1) DnekTpoHbI OIIK-1.3.1
2) IIpotoHnbl

3) DneKTpOHBI U IBIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaiabl,  ONPEICISIIOIIME  NPOLEAYPbl  OLIEHWBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERYpPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTepHhalia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOoOKOe W SICHOE W3TOKEeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI TOJYYHUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHUH
dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JTOCTI)KCHUH HAayYHOUW MBICIH. B ydeOHOM mporiecce JICKIUs BBITIOJHSET METOA0JI0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ TPOoOJEMBbI, JaeT IEIbHOE MPEJCTaBICHWE O IAWCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUTMHAMMU.

[TnaHupyeMble pe3yabTaThl IPH OCBOCHUN 00YUYAOIUMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIyYEHUE COBPEMEHHBIX, LIEJIIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEEIISIECTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICTOBBIX  KAa4ecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TMOJIydYeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
WCIIOJIF30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU MPOBEACHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIHE.

11.2. Meronuueckue yka3zaHus Ui OOYYaIOLIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIuu y4eOHOTO
mpoiiecca, 3aKJIF0YarOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10J] PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIEroCs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBBIMH METOJAAMH W METOAUKAMH HW3Y4YCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

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

— obecrniedeHHe parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBUIAyaTbHOU (HOpM
00yJeHusI.



TpebGoBanus kK MPOBEACHUIO NPAKTUYECKUX 3aHATUN

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

Meroanueckue yKa3zaHHS 110 IPOBEICHHUIO TPAKTUYECKUX 3aHATUH TNPHUBEICHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuoreke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC!

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

2. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, ..
Kosanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIL2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmmkxos, H.II,
JlaBposckast, H.H. JlutBunoBa, I'.JI. [Inexotrkuna, B.K. IIpununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

11.3. MeTtonuueckne ykazaHusi UIsi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BeImonmHeHUs 1abOpaTOpHBIX pabOT OO0yYaIOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCs SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

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

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

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K IPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PaCIIHCAThCS.

B naGopaTtopuio CTyIeHTHl [OJDKEH MNPUXOIUTH MOATOTOBJICHHBIMHU K Ha3HauE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNBLHO MOYYHTe B OMOIHMOTEKE BCe TOCOOMS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcsl, JUllb MMOCie JOMYyCKa, MOMy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMACT:




- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;
- Kakas [eJb TIepe]] HUM MTOCTaBIICHA;

— KakuMH MpruOopamMu U Kak BEAYTCSI U3MEPEHHUS;

— Kak CJIeayeT MPOBOIUTH IKCIICPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

B mpomecce BbimonHeHUs J1abOpaTopHOW pabOThI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJEHTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpPOB (Ha3BaHWe NpubOOpa, paboumii auMamasoH, IeHa
JIEJIeHUs, KJIAaCC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, MIAPUKOBOM, KaNWJUIIPHOM WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHJalloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NpHu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSIBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJICHHBIE HW3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE HU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoaBaTelb BBICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
Hepenucarh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CretyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0INIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MMPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIIEHUS HccelyeMbIX BeqnduH. CieBa B GopMyse JODKHO CTOATh TO, YTO
CJIeZlyeT ONpeAenTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WK u3BecTHO. Bece mpuBeneHHbIe
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT M IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pasjielie IPUBOANUTH HE HYXKHO.
@dopMysibl A7 BBIYMCICHHMS IOIPEIIHOCTE M IPOBENEHHMs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUH B TOM pa3zeiie TOKE HE MPUBOAATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.




B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUIE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 06 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBEJICHBI B 3TOM pa3JieJe.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JIOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyinie. DTOT paszen HYXKeH IS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK10M U3 HUX.

DTOT pa3zien OTYeTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0ObIYHO OBIBaE€T HAmucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO ATOM T€M€ M W3JIOKUTh MaTepHuall Mo
BO3MOXXHOCTH TPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn u pUCyHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TOAMHMCAHBI U
POHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTueTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOIKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPJAUHATHOUN ceTKu. MI3MepeHHbIe Ha ONbITE€ 3HAUYEHHUS MOMUCHIBAThH
Ha ocax He cieayer. Ha rpaguk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
MPOBOJIUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJBKUX TOYEK OTKJIAAbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHU (ToIpoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYXK/IEHUE, BBIBOBI.

B osrom pasnmene ordera HY)XHO TMOJBECTH HWTOT MpOJENaHHON pabotel. Cremyer
HaNyucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXXHO CPaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKIIOUYEeHHEe, KaKol MeToJ] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKI0YeHUE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY>)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKTI0YeHre 00 UX COBMAJACHUN WIIH HECOBIAICHUU.

B cnywae, xorma MexIy CpaBHMBaeMbIMU BEJIWYMHAMH HMEIOTCA HEIOMYCTUMBIE
pPacXoXKJIEHHUsI, TO HYKHO 00s3aT€ThbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHUE O
BO3MO>XKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe cTaBUIOCH LIEIbIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHUE, TO B JAaHHOM pa3jieie HeoOXOIWMO OaThb OOOCHOBAHHBIM OTBET HAa MOCTABICHHBIN
BOIIPOC.

BrIBoA 0MKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00OpATOPHON padoTe




Otuet no naboparopHoi paboTe JOKEH BBIMOIHATHCS Ha JHucTax ¢popmara A4. 3anucu
Ha JINCTaX BEYTCS TOJBKO, C OAHOM cTOpoHbl. 1o Kpasim nucTa goKHA OBITh OCTaBJIEHA paMKa
HIMPUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B pamke B BepXHEM IMOJIe HYKHO JIMIIb IIOCTaBUTh HOMEp CTpPaHMIIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 3a BCE «3aMMCTBOBAaHHBIE» OIIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMyiaM, KOTopble Bbl MOACMOTpenu y KOro-To, a He BBIBEIH CaMHU.
Jlyumie cnpocuts npenogaBatens. OH MOACKaXKET WJIM NPOBEPUT, MpPaBUILHO JU y Bac
HOJIyYUJIOCh.

TurynpHbIN THUCT pabOTHl MOKET OBITH HAIMCAH OT PYKM WJIM Halle4yaTaH Ha MPHUHTEpE.
DneKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Mertoanuyeckre yKa3aHHs 10 BBINOJHEHUIO JAa0OpaTOpPHBIX pabOT NPUBEIECHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

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

//M.N. Kosanenko, H.I1. JlaBposckas, H.H. JlutBunoma, I'.JL.Ilnexorkunua, /I.E.

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

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

3. BomnoBas  onrtuka. JlaGopatopueiii  mpaktukym //E.H.  Kormukos, W.IL
Kpexrynosa,H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tporun. CITI6I'YAIL, 2013. 68 c.

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

5. KgantoBas ¢wusuka. Jlabopatopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
KoBanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
IO.A. Hosuxkosa, /[I.A. ITonos, B.K. Ilpuwmunko, I'.B. Tepemenko, FO.H. I{apes, b.D.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. Meronnueckue yka3aHus il 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00Y4aIOUIMIICS BBITOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSTEIBHOM PpaboOThI, y 0Oydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMU NMpUOOpEeTaeMbIX 3HaHUM, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJarouuxcs, IBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

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



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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOEHUS
JUCUMIUIMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJeHAApHOMY y4eOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHUS UTOTOB OTOOpa)karoTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuaromwuiicss OHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC
MEpPOIIPUATHS, IPEYCMOTPEHHBIE HA JAHHBIM CEMECTP, IIOCJIE YEro MPENoAaBaTeNlb NPOCTABISAET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU 1O Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
ONpPOC Ha JIEKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUMN, 00y4aroUxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 3a HEro CTYACHT IOJy4MJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JDKEHHOCTH, 0Opa3oBaBlIeiicss B cllyyae MpPOIyCKa OO0YyYaromuMcs
3aHATUI 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITOJIHEHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX pabOT MOXKET OCYIIECTBIATHCS Ha
WHJUBUIYAJIbHBIX KOHCYJIBTALMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYarOIIMXCS CIIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% mabopaTOpHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTUPOBAHUE B CHCTEME AMCTaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWKE OICHKH
«YZAOBIIETBOPUTENBbHO». B cilyuae HEBBINOIHEHNS BBIIIEU3I0KEHHOIO CTYJEHT, IPU YCIIEIIHOM
MIPOXOXKJICHUH IPOMEKYTOUYHOM aTTECTalUy, HE MOXET IOJYYUTh aTTECTAllMOHHYIO OLEHKY
BBIILIE «YAOBJIETBOPUTEIBHOY.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromIUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOMH
aTTeCTalMU.

[IpomexyrouHas  arrecTanus  OOYYAIONMIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIIbHBIX PE3yJIbTaTOB OOy4eHHs 1Mo AucIuIuinHe. OHa BKIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OICHKA 3HAHHWM, TOJYYCHHBIX OOYy4YalomUMCS B IIpoIlecce
W3Y4YEHUS BCEH MMCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHON PabOThI, CIIOCOOHOCTH
OPUMEHATh MX JJIs pEUIeHUs MPAKTHUYECKUX 3a]ad. OJK3aMeH, KaK IpaBuiIO, MPOBOAUTCS B
MEeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHOY.

DK3aMeH MOXET MPOXOJUTh B BHJAEC YCTHOTO OINpoca WX TecTupoBaHHUs. OCHOBaHHEM
JUTSL IOMTYCKA K MPOMEKYTOYHON aTTEeCTAIH SBIISIETCS YCIEIIHOE MPOXOKICHHE 00ydaromuMcs
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH.

Kputepuu oniernBanmsi chopMUpOBaHHOCTH KOMIETCHIIHA 00Yy4at0mIerocs:

OueHka «OTJIMYHO»: YPOBEHb OCBOCHHUS KOMIIETEHIIMH «BBICOKHI». KommereHmmm
chopMUpOBaHbI. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. Y MEHHSI YCIICITHO MPUMEHSIOTCS
K pCIIEHHI0 KaK THUIOBBIX, TaK W HECTAHJIAPTHBIX TBOPYECKUX 3amaHuid. J[eMoHCTpupyeTcs
BBICOKH YPOBEHb CAMOCTOSITEIILHOCTH, BBICOKAS IalITUBHOCTD MPAKTUYECKOTO HaBbIKA.

OueHka «XOpouIo»: YPOBEHh OCBOCHHS KOMIETCHIIMH «IPOABUHYTHINY. KomneTeHmm
chopMUpoBaHbl. 3HAHUS OOIIMPHBIC, CHCTEMHBIC. YMEHHS HOCST PENpPOAYKTUBHBIN XapakTep,
MPUMEHSIOTCS K PEIICHUIO THUIOBBIX 3afaHuil. JIeMOHCTpUpYETCsl JOCTaTOYHBIA YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOMUMBOIO MPAKTHUYECKOTO HaBbIKA.



OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(dparMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIbHOCTH MPAKTUYECKOT0 HABbIKA.

Ounenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMsSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMU OpUEHTHpPaMH IpU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTalMu 10
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMHA M IIEpEeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEpe] MEpBBIM THEM Hadala cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
Ka)X/IbIii JICHb BBIMOJIHEHHS pabOoTBhI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




