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

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

I.T.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

B.®. [IIunmakos

(MHUIMABL, (aMIIHs)

{’7’}?:'_ -

L
(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kox nHanpaBnenuss mnoarotoBku/
AL Harp a 15.03.04
CHELUATIBHOCTH
HaumeHoBaHHe HanpaBJICHUS ABTOMaTH3aIUs TEXHOJIOTHYECKUX MPOIIECCOB U
IMOATOTOBKH/ CIIEIUAIIBHOCTH MIPOU3BOJICTB
Haumenosauue ABTOMaTH3aIUs TEXHOJIOTHYECKUX MPOIIECCOB U
HAMPaBJICHHOCTH MIPOU3BOJICTB
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. Sl 12.06.2023 B.B. JIoOanos

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

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

-
I.T.H., Ipod. A5 14.06.2023 A.B. KonbuibiioB
(yd4. cTeneHp, 3BaHUC) S (moamuch, nara) (uHUIMANEI, hamMuIns)
Orsercteennsiii 3a OIT BO 15.03.04(01)
. 22.06.2023 H.B. Pemernukosa
(OIKHOCTB, Y4. CTETICHB, 3BaHHE) [ (moxmuce, fata) (MHUDHATEL, (haMIIIHs)

3amecTuTeNb qUpeKTopa HUHCTUTYTa Ne3 1o Meronndeckoit pabote

ya 22.06.2023 H.B. PemeTHukoBa

N

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) ="/ (mommmcs, nata) (MHULHATEL, (haMIIIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpammy OakalaBpHara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocT 15.03.04
«ABTOMaTu3allisg  TEXHOJOTHMYECKHX  TPOIECCOB U  MPOU3BOACTBY»  HANpPaBICHHOCTU
«ABTOMATHU3ALMS TEXHOJOTMUECKUX MPOLECCOB U MPOU3BOACTBY. JlMCLMIUIMHA peanu3yeTcs
kadeapoi «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-1 «IIpuMeHsATh €CTECTBEHHOHAyYHbIE M OOIICHHKEHEPHBIC 3HAHHS, METOJIbI
MaTEeMaTHYECKOTO aHalIn3a U MOJICIHPOBAHUS B IPOPECCHOHATHHON ACSITETEHOCTIY/

CopepxaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX € MpoOieMaMu
o0mieit pusuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUH
yueOHOro mpoIliecca: JISKIUH, J1ab0paTopHbIe paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabora.

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

OO0miasi TpyJ0eMKOCTh OCBOCHHS JUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIX eaunUI, 468
YacoB.

SI3bIK 00yUeHUS IO JUCIMILTUHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;
- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

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

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

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

Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Kox u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHN

O6menpodeccruoHaabHbIE

KOMIICTCHIIN

OIIK-1 IIpumensTh
€CTECTBCHHOHAYYHbBIC
1 0OIIENHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHU4eCKOTo
aHaIM3a u
MOJIETIMPOBAHUS B
npohecCHOHATBHOM
JEeSITEIIbHOCTH

OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOXKCHHUS,
METO/Ibl ¥ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUTIINH; OCHOBBI MATEMAaTHUECKOTO
aHaJn3a U MOJCITHUPOBAHUS

OIIK-1.Y.1 ymeTh 1€MOHCTPUPOBATH
0a3oBbIC 3HAHUS B 001aCTH
€CTECTBEHHOHAYYHBIX JUCIUTIINH U
HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B
po(hecCHOHANTLHOU e TEIIbHOCTH,
MPUMEHSATHh METObI MATEMAaTUYECKOTO

dHaJIn3a U MOACIIUPOBAHU A

2.  Mecro pucuuniunsl B cTpykType Ol

JuctumniuuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIONTUMUCS
MIPU U3YYCHHUH CIIECIYIOUIUX TUCIMIIIAH:

— «MaremaTuka. AHaIUTHYECKAss TEOMETPHI M IMHEWHAsI anreopay,

— «MaremaTuka. MareMaTH4eCKUI aHAIHU3Y.

3HaHUd, TOMy4YEHHBbIE NPU HM3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPU U3YUYECHUU JPYTUX TUCIUILIAH:

— «DIJIEKTPOTEXHUKAY,

— «MarepuanoBeaeHue»,

— «TeopeTnueckast MEXaHUKay,

— «[IpukiagHas MEXaHUKay,

— «DNEKTPOHUKAY.

3. O0BeM u TPYyIOEMKOCTbD JTACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCUUILINHE (M paclpeAeeHne 3TON TPYJOEeMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yueGHOM paboThI Bcero Nol N2 No3
1 2 3 4 5
Obowan mpyo0oemMKocHb oucyunaunsl, | 13/ 468 5/ 180 4/ 144 4/ 144




3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumu (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnas paboma, Bcero (4ac) 129 58 31 40
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amen (3auer, dudd. 3ay, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.
IIpumeuanue: " kaHnaTCKui SK3aMeH
4. ConepxaHue TUCIUTIIAHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILIMHEI IO pa3/ieiaM U BUIAM 3aHSITHIA.
Pa3nensbl, TeMbl AUCHUILINHBL U UX TPYAOEMKOCTh IPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Pa3nensl, TeMBI TUCHIUTIITHBI Nexwmm - 113 P KII CPC
’ (gac) (C3) | (uac) (ac) | (ugac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosebanus v BOJIHEI 11 6 7 19
Paznen 3. Monekymnsipaast pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 11
Pa3nen 5. Margetusm 11 8 6 10
Pazgen 6. Onrtuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 13
Paznen 9. Cratuctuueckas ¢pusuka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 129
[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
0o0yJaronuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymiei

npodeCcCHOHATBLHOMN 1eATeNFHOCTBIO.




4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u conepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATUN

Pa3zpnen 1. Mexanuka.

Kunemartuka nBukeHust MmarepuaibHoOM ToUKU. [1yTh 1
nepemetienne. Ckopocts u yckopenue. HopmanbHoe u
KacaresibHOe yckopenus. [loctynaTenbHoe v BpalaTreabHOe
nBrkeHne. OCHOBHAs 3a7jaua KHHEMAaTUKU MaTEpUAIbHON
TOYKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpallaTeIbHOM JBUKEHHH.

HNuepuunanbhbie cucteMbl 0TcyeTa. OCHOBHBIE 3aKOHBI
KJIACCHYECKOU TMHAMUKHU - 3aKk0HEI HrroToHa. OcHOBHAs 3a7a4ya
JUHAMUKU MaTepHallbHON TOUKU. HemHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPLIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHnTp
Macc u ero asumxeHue. Cucrema 1eHTpa Macc.

Mexanudeckas paboTa u MOITHOCTh. KuHeTn4eckas sHeprs.
3aMKHYTBI€ U HE3aMKHYThIE cUcTeMBbI. [loTeHInanpHas sHeprus
cuctembl. CBI3b MEXAY NOTEHIMAIBHOW SHEPTUEH U TIOJIEM
KOHCEPBATUBHBIX CUJI. 3aKOH COXPAaHEHHUS MEXaHUYECKON
SHEPIUH.

MOMEHT CUJIbl U MOMEHT UMITYJIbCca. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTa UMITyJIbca. MOMEHT NMITyJbCa
TBEPJAOTO TEJIA OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE IMHAMHMKHU BPalaTEIbHOTO
JBUKEHUS TBepIoro Tena. Kunernueckas sHeprust
Bpalaronierocs Teepaoro tena. [locrynaTel cnenuaibHON
TEOPHUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpAIlIEHUE JIITUHBI
crepxHa. OCHOBBI PEJIITUBUCTCKOM MeXaHUKH. MIHTepBail, ero
MHBapUaHTHOCTb. PensaTuBucTckuii umnyiabc. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTHULIBI.

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

Pa3znen 2. Kosie0anus u BOJIHBI.

I'apMOHHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOD
(MaTeMaTHYECKUU MaITHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
MoJT ICCTBHEM yIIpyroil cuiibl). CloeHue KoJeOaHHiA.
Huddepennmanbroe ypaBHeHUE Konebanuii. CBOOOHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUIecKue
BOJIHBI). BonmHOBOE ypaBHeHue. [IpuHIun cyneprno3uiiu.
Oneprus BoiHbI. [1oTok 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosigas BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU
BOJIHBI.

Paznen 3. Mouiexkyasipaas pusuka.

TepMoguHaMu4ecKkre COCTOSIHUA U npouecchl. [lonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonmuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
Ha4yaJlo TepMOAMHAMUKU. Temneparypa u BHyTPEHHsS SJHEPrUs
KaK (DYHKIIHSI COCTOSTHUS. TeIMI0eMKOCTh. JHTponwHs. Bropoe u




TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pAaCTaHUA SHTPOIHHU.
WneanbHblii ra3 (ypaBHEHUE COCTOSIHMSL, BHYTPEHHSSL SHEPTUS,

TEIIOEMKOCTH, YpaBHEHHE afnadaTel, paboTa MpH pasInIHbIX
npoiieccax, 3HTponus). CKOpOCTH TEIIOBOTO JTBUKEHUS
Moiekynl. Cpeassist KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE
ypaBHEHHE KMHETHYECKOW TEOPUH UAEaTbHbIX I'a30B.
Pacnpenenenue bonbimana.

Pazmen 4.

DJIEKTPUYeCTBO.

OnekTpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 31€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HampsikeHHOCTD
AJIEKTpOCTaTHYeCKOro nosst. [IpuHumn cynepnosunuu.
DIeKTpUYECKHi TUIoJb. PaboTa chil 3JIeKTpOCTaTHIECKOTO
nojisi. Teopema 0 LIUPKYISIMY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCT M TOTEHLIMAT 3JIEKTPOCTaTHYECKOI 0 101,
CBsI3b MEXAy HUMHU. TeopeMma ["aycca ist 31eKTpOCTaTUYECKOTO
I0JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
muaeKTpuKkoB. [lonspuszanus nuanekrpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [usnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckas IPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEILICHUE
(uagykuus). Teopema ["aycca At 37€KTPUUECKOTO OIS B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI AJIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apsHKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTHUH JIEKTPUUECKOTO MO, DINEKTPUUECKUH TOK.
DnekTpoaBmKyIIas cuia. 3akonsl Oma u Jxoyns-Jlenua B
UHTErpajbHON U quddepeHnnanbHoi popmax.

Pa3pnen 5.

Marnerusm.

3akoH buo-Casapa-Jlamuiaca. Ilosne conenonna u Topousa.
®opmyna Jlopenna. Cuna Amnepa. MarHuTHOE 10Jie B
BenlecTBe. HaMmarunueHHocTb. MaruutHas BOCIpUUMYHUBOCTb.
MarnunTtHas npoHuaeMocTs. HanpskeHHOCTh MarHUTHOTO
nojs. /lnaMarneTuky, napaMarHeTUKy, eppoMarHeTHKH.
Teopema 0 HMPKYIALMU BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO
nosisi. 3akoH Papanes. [Ipasuno Jlenna. CaMonHAyKIUS.
B3aumuas nanyknus. O6beMHast TNIOTHOCTh YHEPTUU
MarHuTHoro nois. Cucrema ypaBHeHui Makcseuia.
MarepuasibHbl€ YpaBHEHUS.

Pazgen 6.

Onruka.

[1nockue MOHOXpOMATHYECKUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. Bexkrop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHHUS U OTPaKEHUS CBETA.
AOGCOIIOTHBIN MOKa3atens npejaoMieHus. MHTepdepeHIus.
Mertoapl HaOmoAeHUS HHTEphEepeHIu cBeTa. Judpakuus
ceera. [Ipunnun INoiirenca-Openens. Jucnepeus cBera.
Hudpakuauonnas pemerka. [lomsipusanus cBera. 3akoH
Maioca.

Pasnen 7.

KBanToBas onruka.
TennoBoe n3nyuyenue tein. 3akoH Kupxroda. 3akoHbl




W3ITy9eHHsS a0COTIOTHO YEPHOTO Tena. Y apTpaduoeToBas
katactpoa. KBanroBas runoresa u popmyina [Inanka.
KBanToBas ontuka. ®otosddexr, onbitel CtoeroBa. GOTOHEI.
Hasnenue cBeta. KopmyckynsapHO-BOTHOBOH yanu3m. DPQexT
KomnroHa.

Pazmen 8.

KBanToBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bporins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BonHosou
nakeT. CTaTUCTUYECKOE UCTOJIKOBaHUE BOJH 1 bpois.
[Tpunnun neonpenenennoctu I eitzendepra. Bonnosas
GyHKIIHS, €e OCHOBHBIE CBOMCTBa. OnepaTtopsl (PU3NIECKUX
BENTMYUH. BpeMeHHOE U cTallMOHApHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nBrxeHusa. CeoOonHas yactuia. Yacrtuia B 0eCKOHEUHOM
noreHuuranbHou sime. KBanTtoBeril ocuusisitop. Hynesas
SHEprus, HyleBble Koyebanus. [IpoxoxkaeHne YacTHITH Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTaIBHBIA MEXaHUIECKUNA U MarHUTHBI MOMEHTBI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit Tepna u I'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHIl. DepMUOHBI U OO30HBI.
CummeTrpus BOJTHOBOU (DYHKIIMU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
punnun [Taynu. O0bscHEeHNE TEPUOANIECKON CUCTEMBI
snemenToB .. Menaeneena.

OHepreTu4ecKkuil CneKTp aToMOB U MoJjieKy. [Ipupona
XUMUYECKOHN CBSA3U.

Pazmen 9.

Crarncruyeckas QpU3NKa.

Cratuctuueckuid Mmetoa. ®a3zoBoe MPOCTPAHCTBO.
Pacripenenenne ['m66ca. CTaTrcTHUECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUYECKOE OMMMCAHUE
KBaHTOBOM CHCTEMBI, Pa3Indre MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boibsiimana. KBanToBbIE
cratuctuku @epmu-Jupaka u boze-Olinireitna. CpaBHeHHE
pPa3JIMYHBIX CTATUCTUK.

Pacnpenenenne @epmu-/upaka 11 3J1€KTPOHHOTO rasa.
OnEeKTpOHBI B KpHUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOXKJIECHHBIN 3JIEKTPOHHBIN ra3. DJIeKTpOHHAS
TEIJIOEMKOCTh. TeII0eMKOCTh KPUCTAIIINYECKON PEIIETKH.
Knaccuueckast reopusi, Teopus DitHiTeitHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

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

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

No
n/n

TeMbl MPaKTUYECKHUX
3aHATUN

N3 Hux No
Dopmsbl .
TpymoeMKoCTh, |NIpaKTHYECKOMH |pa3ierna
MPAKTUIECKUX
o~ (uac) MOATOTOBKH, | IACIIMII
3aHATHIA
(dac) JIMHBI

Cemectp 1




Kunematuka u
JUHAMHKa
MaTepUATbHON TOYKHU

Pemrenue 3agau

Kunemaruka u
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela

Pemenue 3amau

CneunanbHasi TEOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka u
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHUHETHYECKasi TEOpUs

Pemrenue 3agau

Cemectp 2

HanpsioxkenHocts u
IIOTCHII M AJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpencarop

Pemenue 3amau

10

XapaKkTepuCTUKu
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3AIINS

Pemrenue 3agau

Cemectp 3

14

TermoBoe nu3nyyeHue,

dhoTodrddext

Pemenue 3amau

15

Oddext KomnroHa,
cBoiicTBa (HOTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTHo1ieHue
HEOIPEIETCHHOCTEN
I'elizenOepra, BOJHBI

Pemenue 3amau




ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[lIpenunrepa
[TorennmansHble
OGapbepbl
19 KBanToBas Pewenue 3anau 3 9
CTaTHCTHKA
Bcero 51
4.4. JlabopaTopHBbIE 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaunmenoBanue nabopaTopHbIx paboT TpynOEMKOCT®, | MPAKTHUCCKOH | pasieia
/11 (gac) MOJTOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 MasitHuk Makcseria 4 1
2 HakxoHHBIN MasTHHK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 000OPOTHBIN MasITHUKA 3 2
5 Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OmnpenencHUEe TEKTPOSMKOCTH 4 4
KOHJIeHCAaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenne yieiabHOro 3apsija dJ€KTpoHa 3 5
10 | Komnpna Herorona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUCHHUS 4 7
12 |  Buemmnuit porosddexr 3 7
13 | Hzydenue criekTpa aToma BOAOPOIa 4 9
14 |  OmnpeneneHne TOTEHITUAIOB BO30YKICHHUS 3 8
aTOMOB
15 | Omnpenenenne SHEPTUH O — YACTHI] TIO 3 9
nmpoOery B BO3ayxe
Bcero 51

4.5. KypcoBoe nmpoeKkTUpoBaHHE/ BHITOITHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIAaHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.




Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

B CaMOCTOSTENBHOM paboThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac yac

1 2 3 4 5
W3ydeHne TeopeTHueCcKOro MaTepuaia 43 20 11 12
nuctuiiuabl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[TonroroBka K MPOMEKYTOUHOM 43 19 10 14
arrectauuu (ITA)

Bcero: 129 58 31 40

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHON PabOThI 00YUaAOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl OO0yJarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHp MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

Mudp/
URL anpec

bubnuorpaduyeckas ccpuika

KomnmaectBo
9K3EMITIPOB B
OHMOIIHOTEKE
(KpoMe 2IIEKTPOHHBIX

AK3EMILISIPOB)

53
T76

Kypc ¢usuku: yuebnoe nocodue /
T. U. Tpodpumosa. - 21-e u3n.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpazoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

94

53
Cl12

Kypc dusuku: yuebnoe nmocodue:
B 3 1./ H. B. CaBenbeB. - 4-¢ u3 .,
crep. - CII6.: Jlans. -
(Knaccuueckas yueOHast
nureparypa no usuke) (Jlyumme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBL. BonmHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

94

53
C12

Kypc ob6eit ¢pusuku: yuedHOe
nocob6ue: B 3 1./ . B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knmaccuueckast yueOHas
nuteparypa no ¢usuke) (Jlyumme

93




KJIAaCCUYECKHE YUCOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢uszuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

53
C12

Kypc ob6eit ¢pusuku: yuedHOE
nocobwue: B 3 1. / U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 2:
DJNEeKTPUYECTBO U MaTHETHU3M.
Bonanel. Onrtuka. - 2007. - 496 c.:
puc., Tadu. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc obmieit dusuku: yueOnoe
nocobue: B 3 1./ U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nureparypa 1o ¢usuke) (Jlyuamme
Kjaccudyeckue yueonukn). T. 3:
KBanrtoBas ontuka. AToMHast
¢uzuka. duznka TBEPAOro Teja.
®u3uKa aTOMHOTO fA1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

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

121

534
ns83

BostHOBBIE MPOIIECCHI.
OcHOBHBIE 3aKOHBI: Y4eOHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., not. - M.: Jlabopatopus
bazosrix 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

OnektpomaraetusM: OCHOBHbBIE
3aKOHBI: yueOHoe mocodue / U. E.
Nponos. - 4-e uzn. - M.:

64




JlaGopatopust bazoBbix 3HaHMIA:
®usmatiur, 2002. - 319 ¢. - ISBN
5-93208-109-0

530.1
n83

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

65

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

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

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

Cagennes, U. B. Kypc o6mieit
¢u3uku: yae6Hoe nocodue: B 3
tomax / . B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlanb, [6. r.]. - Tom 3: KBanToBas
onrtuka. AToMHas (u3MKa.
®usuka TBEpAOro rena. Pusuka
aTOMHOTO $i/Ipa U 3JIEMEHTAPHbIX
yactul - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

Kypc o6mieit ¢pusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHUK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mocksa:
WzparensctBo KOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITUKA, KBAHTOBAs (PU3MUKa:
yueOHuk i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupus. - 2-e uzn. -Mockaa:
N3patensctBo FOpaiit, 2019. -
441 c.

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

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Towm 1:
Mexanuka / CuByxuH /[.B., - 6-¢
u3a., crep. - Mockaa:




OU3MATIIAT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/470190 ¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 2:
TepMoauHaMUKa U MOJIEKYIISIpHAsT
¢usuka / Cusyxun J1.B., - 6-¢
u31., crep. - Mocksa:
OU3SMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxwus, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
OnektpuuectBo / CuByxun J1.B., -
6-e u31., crep. - Mockaa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢puzuka
: yuebHOe nocodue 17t By30B / A.
b. Ca3oHos. - 2-e u3na., ucnp. u

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

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHN cetn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMILUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Pazmen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y criexu

¢u3nueckux Hayk», U3NYeCKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

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

https://openedu.ru/ Oo6pazoBarenbHas maaThopma «OTKPBITOE
o0paszoBaHHE»
https://fizikaguap.ru/ OO6pa3zoBaTenbHBIN pecypc Kadeapbl

¢uzuku I'YAIT




8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepedyeHpb UCTIONB3YyEMOT0 IPOTPpaMMHOT0 obecrieueH s rnpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO 0OecIieueHus

Ne i/t HaumenoBanue

He npenycmotrpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

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

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW U1  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/n MaTepHaTbHO-TEXHUUECKON Oa3bl (mpu HEOOXOMMOCTH)
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUHI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNU. aynuropust Ne31-046

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aymuTOpHs U NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U [etepOypr, ymu.
WHMBUIYAJIbHBIX KOHCYJILTAIMHI, TEKYIIETO KOHTPOJIS 1 lacremno, a. 15,
MIPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB ISl (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOA DIbBpO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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




—05; FRM — 10)

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYIOBaHMS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHH TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpodhobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIaOOPATOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-06

VYueOHas ayIuTOpHS I TPAKTUUECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-05.




r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YuebHas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
uHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynuropust Ne32-03.
o0opynoBaHue.

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

10. Ouenounsle cpeacTBa I IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs Mo JUCUUIUTHHE TpuBeeH B Tabiuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VISl IPOBEICHUS MPOMEXKYTOYHOM aTTeCTallu

Bua npomexyToOuHOM aTTecTraiuu [TepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCa NMPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Teuenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHast  mIKana — MOAYJIBbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHsI ChOPMHUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OasibHAas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, [TOCIIEJIOBATEIFHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JIOTIOMHHUTEIHHOW JIUTEPATypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHHMS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIMATM3UPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— 00yyJaronuics TBEpI0 YCBOWMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy ui3jgaracr €ro, OHI/IpaSICB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHUYECKOW JESITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMeEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX OHSITUH.

<«XOPOLLIO
«3AuTEHO




Olsl_eégjii Zgﬁgn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN H HETOYHOCTH;
(YHOBICTBOPUTEIBHOY | _ ponpirpiBaer 3aTpyAHEHUSI B TMPAKTUYECKOM NPUMEHEHUU 3HAHUU
(GAITCHO» HallpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;
— YaCTUYHO BJIAJIe€T CUCTEMOH CIENMaIN3UPOBAHHBIX NOHITHH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuaa;
(HEYTIORNIETROPHTEIHHO | JIOTyCKaeT  CYUIECTBEHHbIE  OIIHUOKU U HETOYHOCTH  NpH
«HE 3AUICHOY paccMOTpeHHH MPoOIeM B KOHKPETHOM HAIPaBJICHUY; 3
— UCHIBITHIBAECT TPYAHOCTU B MIPAKTUUECKOM MPUMEHEHUH 3HAHUK;
— HE MOKET apryMEHTUPOBATh HAy4YHbIE [TOJIOKEHNS;
— He GopMYIHPYET BHIBOAOB U 0000LIECHHIA.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kon
Ne i/m [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa
WHJUKaTOpa
Cemectp 1
1 Urto n3ydaer KuHeMaTHka? OIIK-1.3.1
2 Uto Takoe MarepualibHas TOYKA? OIIK-1.3.1
Teno IBUKETCS U3 COCTOSTHUS TIOKOS ¢ TAHT€HIIUAJIBHBIM YCKOPEHUEM
3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.
4 Yrto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-1.3.1
[Ipoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:
5 abcomoTtHo TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre OIK-1.Y 1
IpUMEpP, B KOTOPOM OJTHO U TO K€ TEJIO BBICTYIIAET B KAYECTBE
MaTtepuaiabHoi Touku U ATT.
6 Haiinute CBA3b MY JIMHEHHOM U YTJIOBOM CKOPOCTHIO OMK-1.Y 1
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NPSAMOJIUHEITHOTO IBHKEHUS TeJla 110
7 M3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIK-1.V 1
MPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00oCHyiTe MpUMEHEHUE T
3aKOHOB, UCIIOJIb3YEMBIX JIJIsl PELICHMS 3a1a4u.
8 ChopmynupyiiTe epBoiii 3akoH HproToHa. OIIK-1.3.1
Kak, cormacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TEIa OT
9 OIlK-1.3.1
€ro Macchl?
[IpuBenure npumep, WILIIOCTPUPYIOIIUN TEHCTBUE TPETHETO 3aKOHA
10 OIIK-1.V.1
HproToHa.
1 HazoBure, xakoii u3 3akonoB Kemnsepa ycranasnusaet ¢popmy OIK-13.1
TPACKTOPHUH TUIAHET.
12 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1
13 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBHITIOIHIECTCS 3aKOH OIK-13.1
COXPaHEHHUs UMITYJIbCA.
14 Kakast ¢pu3nyeckast BenmurnHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-1.3.1
15 CpaBHHUTE 3aMKMCU OCHOBHOTO 3aKOHA IMHAMUKH JyIs moctynatensbHoro | OIMK-1.V.1




W BpalaTelbHOro NBIWKEeHUs. HaiiiuTe B3auMOCBSI3U MEXIY dSTUMHU
3aKOHAMM.

16 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTAa UMITYJIbCa. OIIK-1.3.1

17 Kakast ¢pusnyeckast BeanunHa Ha3bIBaeTCs paboToi? OIlK-1.3.1

18 YT0 Takoe MOIIHOCTE? OIIK-1.3.1

19 OO0BscHUTE, TOYEMY LIEHTPOCTPEMHUTEINIbHAS CHJIa TP BPAILEHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOAUT PaOOTHI. T
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT Mo AelicTBUEM

20 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS T
3a/1a4n.

1 B ueMm cocTout paznuuue Mexny KOHCEpBAaTUBHBIMU U OMK-1.Y 1
HEKOHCEPBATHBHBIMU CHJIaMU?

22 Uto Takoe noreHuuanbHas dHepruga? OT 4ero oHa 3aBUCUT? OIIK-1.3.1

23 Chopmynupyiite 3aK0OH COXpaHEHUSI MEXaHUUYECKOW YHEPTUH. OIK-13.1
IIpuBenuTe npuMep BBINOITHEHUS 3aKOHA COXPAHEHMS YJHEPTUU.

Jan ToHkui cTepxkens Maccoid m = 120 r u jumnHoii / = 50 cm,

24 CITOCOOHBIHN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXO/ISIICH Yepe3 ero OMK-1.Y 1
cepenuny. Paccunraiite ero MOMEHT MHEPLIMM OTHOCUTEIBLHO
YKa3aHHOU OCH.

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

75 T, KaK mpuMeHsiercst reopema lllteitHepa a1 pacuera MOMEHTa OIK-1.V 1
MHEPLIMHU TEJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEUHBI CTEPHKHS HA
OJIMH M3 €ro KOHIOB.

26 YeMy paBeH MOMEHT MMITyJIbCa aOCOITIOTHO TBEPAOTO Tea? OIIK-1.3.1
Kak Brrumcinisercss KWHeTH4YecKasi S3HepTus BpalleHus aOCOIIOTHO

27 TBepaoro tena? CpaBHUTE ¢ GOPMYIIOHN 151 KHHETUYECKOM SHEPTHH OIIK-1.V.1
ITOCTYIATEIBHOIO IBHKECHHUS.

ChopmynupyiiTe ABa OCTYJIaTa TEOPUHU OTHOCUTEITLHOCTH

28 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

29 Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2? OMK-1.V 1
Ecnu Het, TO KaKk pacCUMTHIBACTCS KWHETUUECKAs SHEPTUs Tesa T
corinacHo CTO?

Omnpenenure, Kak U3MEHUTCSI IEPUO]T KOJIEOaHHH MPYKUHHOTO

30 MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pa3a, a )KECTKOCTH OIIK-1.V.1
NPY>KUHBI — B 8 pa3.

31 Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1

32 Yto Ha3bIBaeTCs BOJIHOM? OIIK-1.3.1

33 OOBscHUTE pa3nTuUre MEXIY MPOJIOIBHBIMU U MONIEPEUYHBIMU OIK-1.Y 1
MEXaHUYECKUMH BOJHAMU.

34 3anumuTe ypaBHEHHE OETyIIel BOJHEI. OIIK-1.3.1

35 Uemy paBHa cpeHssi 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
HcTouHMK 3ByKa M MPUEMHUK JBHKYTCS IPYT OTHOCUTENIBHO Apyra co
CKOPOCTSAMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE

36 paBHa 340 m/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEIACITUTE OMK-1.Y 1
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa. o
M cTOYHUK ¥ TPUEMHUK IBUKYTCS HABCTPEUY JAPYT APYTY: Vyenm = 40
m/c, v,y = 60 Mm/C.

37 Chopmymupyiite npuaImn [ oirexsca. OIIK-1.3.1

38 Urto Ha3bIBaeTcst HHTEpQepeHIned BOIH? OIIK-1.3.1




Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit

39 OIIK-1.V.1
BOJIHBI.
Cemectp 2
40 UTo HM3yyaeT 3JIeKTpocTaTuka? OIIK-1.3.1
41 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. OIIK-1.3.1
42 Kaxk n3menuTcs cuna B3auMOJICHCTBHS ABYX AJIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBETW4IUTh B 3 paza? OOOCHYyITE Balll OTBET.
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
43 T0JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-1.V.1
BOKPYT HETO.
44 Kaxk B3auMHO OpUEHTHUPOBAHBI CUJIOBBIE IMHUM U SKBUIIOTEHIIMAIbHBIC OIK-13.1
MTOBEPXHOCTH?
45 UTo Ha3bIBaeTCS JIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1
46 Kakue BemecTBa Ha3bIBalOT AUAJICKTPUKAMU? OIIK-1.3.1
47 OOBsICHUTE PA3IHMYNE MEXKY MOISIPHBIMUA U HETIOJISPHBIMU OIK-1.Y 1
JUDIEKTPUKAMH.
[IpoananusupyiiTe, KAKON BEJIMUUHBI 3aps JOJDKEH HAXOIUTHCS Ha
48 0o0KTaIKax KOHAEHCATOPa, YTOOBI TPH pa3HOCTH moTeHnuanoB mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
49 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
50 Chopmynupyiite 3akoH Oma it y9acTKa [eru. OIIK-1.3.1
51 Kaxk n3menuTcst conpoTuBieHHE TPOBO/IA, €CIIH €T0 JJIMHA YBEIUYUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBenuduTcs B 2 paza? OOOCHYITE CBOI OTBET.
57 Paccuunraiite MOIIIHOCTD, BBIJIEISIEMYIO HA COMPOTUBIIEHUU 3 KOM npu OIK-1.V 1
MPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
53 Jalite onpeneneHue MarHUTHOW MHYKLIAH. OIIK-1.3.1
54 Kakum 06pa3om ompezensieTcst HapapiieHne cuiibl Ammepa? OIIK-1.3.1
55 Cdopmynupyiite 3akoH buo-Capapa-Jlamnaca. OIIK-1.3.1
PaccuuTaliTe, yeMy paBHa BEIMYMHA MarHUTHOTO MOJISI B LIEHTPE
56 OIIK-1.V¥.1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/A, OIIK-1.V.1
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIMHBI U (heppOMarHUTHBIH
>7 CEepACYHUK C MpOHUIaeMOocThio | = 100, ecinu mo HeMy IPOXOJIUT TOK
cuoit 2 A.
PaccuunTaiiTe mI0THOCTE HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI OIIK-1.V.1
58 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
nMeno Benmuuuny 1 mTo.
Ornpenenure, Kako# 3apsi HECET dJIEMEHTapHAsl YacTHUIA, €CJIA OHa, OIIK-1.V.1
59 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
60 B dem cocTouT siBJICHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIOIIYIO B KOJIbIIE, KOTOPOE
61 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM OMK-1.Y 1
10 cm HaxonuTCsl B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT o
3anuimTe B MB.
62 Jlalite onpeneneHus [uaMarHeTUKaM U I1apaMarHEeTUKAM. OIIK-1.3.1
63 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
64 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-1.3.1
65 Onpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO OMK-1.V 1

100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIXK.




66

UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM?

OIIK-1.3.1

67

Kak B3auMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
HANPSHKEHHOCTH AJIEKTPUYECKOTO OIS, MArHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?

OIIK-1.3.1

68

ChopmynupyiTe 3aKOH OTpaKCHHS CBETA.

OIIK-1.3.1

69

[Ipoananu3upyiite, rae CBEeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)
i B Boze (n = 1.33). Bo ckonbko pa3 pa3nmnyaroTcs CKOPOCTH CBETA B
JAHHBIX cpefax?

OIIK-1.V.1

70

Urto Ha3wIBatOT nHTEpdEpeHImei ceera?

OIIK-1.3.1

71

Onumure, B 4eM pa3Inuue MEXIy F€OMETPUUECKON U ONTUYECKON
Pa3HOCTBIO XOa CBETOBBIX JIYUEH.

OIIK-1.V.1

72

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

OIIK-1.3.1

73

[Ipoananu3upyire, Kakoi HAMOOBIINI MOPSAIOK CIIEKTPA MOYXKHO
HaOJIr01aTh Ha TU(PPAKIMOHHON peleTke, eciu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00JyJaroT CBETOM C JITTHHOM BOJIHBI S00
HM.

OIIK-1.V.1

74

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

OIIK-1.3.1

75

[1mockonosapru30BaHHbBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3aLMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanmu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM citydae?

OIIK-1.V.1

Cemectp 3

76

Uto Takoe aOCOTIOTHO YEpHOE TeN0?

OIIK-1.3.1

77

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

OIIK-1.V.1

78

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

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osbie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS aOCOTIOTHO YEPHOTO TeJa.
OO0BsICHUTE TTOJTYYCHHYIO 3aKOHOMEPHOCTh M3MECHEHHSI 1BETA.

OIIK-1.V.1

79

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

80

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4EHHS.

OIIK-1.3.1

81

OO0ObsicHuTe, Kak SHEprust (OTOHA CBSI3aHA C IJTMHOW CBETOBOW BOJIHEI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

82

OnwumuTe, 4To MpencTaBiIseT co0oi aToM B paMKax Mojenan ToMcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.3.1

83

ATtomMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

84

B gem coctout runotesa ne bponisns?

OIIK-1.3.1

85

OO0bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISAIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHII.

OIIK-1.3.1

86

Byzer i1 nposIBIIATE BOJTHOBBIE CBOMCTBA ()YTOONBHBIN MY ITPH

OIIK-1.V.1




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

87 KaxoB ¢hu3nvecknii CMbICIT BOJTHOBON QyHKIIUN? OIIK-1.3.1
B uem oTinuMe cTallMOHAPHOTO M HECTAIMOHAPHOTO YpaBHEHUS

88 w OIIK-1.3.1
[Ipénunarepa?
CpaBHuTte nnuHy BoJIHBI e bpoiins ans mapuka maccoit m,, = 0,2 r u

89 IIPOTOHA MaccoH my, = 1.67* 107 KT, UMEIOIUX oAnHaKkoBbie ckopoctu | OIIK-1.V.1
V.
Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHui» KBAaHTOBOTO

90 FapMOHUYECKOTO OCHMJIIATOPA CBA3aHA C COOTHOLIEHUEM OIIK-1.VY.1
HeonpeaeneHHocTel [ eizenoepra?

91 [Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCSI B OCHOBHOM OIK-1.Y.1
COCTOSTHMU B aTOME.
[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM

92 3aroJIHeHa BHEHIHASA 2p-000104Ka. ATOM KaKOTO BELIECTBA UMEET OIIK-1.V.1
TaKyI0 JIEKTPOHHYIO KOH(HUTyparuio?

93 Kakum MokeT ObITh CTIMH 9acTHUIl, KOTOPBIC OMMUCHIBAIOTCS OIK-13.1
craructuko Gepmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

94 OOBsicCHUTE, YeM OTIUYACTCS XapaKTep 3aMOJHEHUS COCTOSTHHMA OIK-13.1
KBAaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM.

95 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIYy4YEHHUS. OIIK-1.V.1

96 OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME. OIIK-1.3.1
Jlazep paboTaeTt 1o TpeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiaus E2 = -5

97 OIIK-1.V.1
3B, sHeprust MetactabunbHOrO coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOAUT pabouee n3IyuyeHue.

08 Uemy paBHA MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO T€Ja, COIIACHO OIMK-13.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu? o

99 OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela OIK-1.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHINTEIHA.

100 Kaxkas gyactuia HazpiBaercs pornonom? KakuM KBaHTOBBIM OIK-13.1
pacrpeielIeHueM ONHUChIBAIOTCS (YOHOHBI?

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
No /it [Tepedyens BompocoB (3amav) myist 3aueta / nudd. 3auera Kon
MHMKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyenp Tem [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

No 1/t [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
- KypCOBO# paboThI
Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B Tabsmie 18.

Ta6ymmia 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

| Nen/m |

IIpuMepHBIi IEpeYeHb BOIIPOCOB ISl TECTOB

Kon




WHIUKATOpa

Cemectp 1

Kakas Oyzer TpaeKTopusl y 4aCcTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MMOCTOSIHHBIM 110 BEJIMYMHE YCKOpEHUuEM?

1) Ipsimast nuHus

2) JIunus ¢ neperndbom
3) [TapaGona

4) OKpYXHOCTh

OIIK-1.V.1

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUECKUX BETUIHH UMEET
€MHUIlY U3MEPEHNUs, COBIAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?

1) Nmmynbc

2) VYckopenue

3) Bec

4) VYrioBas CKOpOCTh

OIIK-1.3.1

[Ipoananu3upyinTe, KaKoOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHMX CHJI, JEUCTBYIOLINX MEXIY T€IaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hymo

3) H3MmeHeHuI0 UMITYIbCa CUCTEMBI
4) VYckopeHUIO EHTPAa MacC CUCTEMBbI

OIIK-1.V.1

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/]

3) M=L*w2
4) L =r*p*sina

OIIK-1.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoit m u
panuyca r.

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

OIIK-1.3.1

Bri6epute ¢pa3y, COOTBETCTBYIONIYIO ITEpBOMY 3akoH HproToHa:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUST AOCOTIOTHOTO TBUKCHHUS

2) CymiecTBOBaHHE MHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumnes

OIIK-1.3.1

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

1) 12 m/c?

OIIK-1.V.1




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

Bri6epute GpopMyity, onpenesiontyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,2,3 u 1).

1) 3aBucut OT yOBUIM MOTEHIIMAIEHON YHEPTUU

2) IlponopuuoHanbHa IpUPALICHUIO KHHETUYECKON SHEPTUn
3) PaBna Hymio

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-1.3.1

10

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

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

OIIK-1.3.1

11

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

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJIUHENHBIM

3) PaBHOYCKOPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-1.3.1

12

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

1) YOsiBacT

2) IlpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaéTrcs MOCTOSHHBIM

OIIK-1.V.1

13

Kak BpIuncCiIsIEeTCI MOMEHT MHEPLIMM MaTEPUATIbHON TOYKH?

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

OIIK-1.3.1

14

Kak cooTHOCSATCS MOMEHTBI HHEPLIMU JUCKA J 1T
U IWIMHAPA J1I, KOTOpbIE UMEIOT PABHBIE MAacChl U paguychl?

1) Jo=1Ju
2) Jn>Jn

OIIK-1.V.1




3) Jn>2*Jn
4) Jn>Juw2

15

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

1
2)3
3) 4
45

OIIK-1.V.1

16

Kakoii yuéHblii co3fan crenuanbHyo Teoputo oTHocuTensHocT (CTO)?

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

OIIK-1.3.1

17

Bri6epute ypaBHeHHE, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.

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

4) x = 0,05arctg(2t™)

OIIK-1.3.1

18

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAOLIEH
BBIHY)KJICHHBIE KOJieOanus, OyaeT HabmomaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, () — YACTOTa BBIHYKJIAIOIIEH CHIIBI)?

1) ®>>w0
2) o> o0
3) o=l
4) o <<wl

OIIK-1.3.1

19

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

1) MounspHuas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

20

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

1) 3amkHyTOM

2) HezaMKHYTOH, I/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO
3) HesamkHyTOH, r1e¢ CcyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyTOi

OIIK-1.3.1

21

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

1) Bsizkoro TpeHus
2) Cwibl TpeHHS KauyeHUs
3) Tsarorenus

OIIK-1.3.1




4) Cwibl TpEHHS CKOJIBKCHHS

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

22 1) 3.94 m/c? OIIK-1.V¥.1
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?
[Ipoananu3upyiiTe, Kak ©3MEHUTCS TIEpUOJ KoneOaHuit
MaTeMaTHYeCKOr0 MasiITHUKA, €CIIH JUIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?
23 1) VYBenuuurcs B 3 pasa OIK-1.Y.1
2) VYBenuuutcd B 4 paza
3) YmenbwuTcs B 2 pasza
4) VYwmenblinTcs B 4 paza
Cemectp 2
Ha3zoBure BemecTBa, KOTOPBIE MIPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MIPOBOJIAT SJEKTPUUECKUIN TOK.
24 | 1) llpoBoxHuku OIIK-1.3.1
2) IlonmynmpoBoIHUKH
3) Ilmaruna
4) JIMdIEeKTpUKHU
Kaxk HampaBneHbl CHIIOBBIE JINHUYM HANPS)KEHHOCTU
3NEKTPOCTATUYECKOTO MOJIsl, CO3AAHHOTO TOYEYHBIM OTPHUILIATEIbHBIM
3apsaom?
25 OIIK-1.3.1
1) 3akpyuuBaroTCs BOKpYT 3apsiaa
2) Kzapsany
3) 3akpyuuBarOTCs BOKPYT 3apsija [0 YaCOBOW CTPEIIKE
4) 3aKkpy4MBarOTCs BOKPYT 3apsija MPOTUB YaCOBOW CTPEIKU
MoskeT 11 yacTuLla UMETh 3apsill, BEIMUMHA KOToporo B 1.5 paza
00JIbI1IE IIEMEHTAapPHOTO 3apsaa?
26 | 1) Moxer OIIK-1.3.1
2) Her, He MoxeT
3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTENbHBIN
UeMy paBeH MOTEHIMAI IEKTPUYECKOTO MO ?
1) IloTeHuumanbHOM 3HEPrUsl EAMHUYHOTO MOJOKUTEIBLHOTO 3aps/ia UiIU
OTHOIIECHHUIO TOTEHIIMAJIbHOW SHEPTUH K 3apsiy
27 | 2) Pabote cui mojs 1Mo MepeMeIIeHUI0 eAMHUIHOTO MOJIOKUTEIEHOTO OIIK-1.3.1

3apsiia U3 TaHHOUM TOYKH MOl B 0ECKOHEYHOCTh
3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY MOJIS
4) KuneTn4eckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA




28

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

1) R=U/
2) R=Q/M2At
3) j=c'E
4) R=P/I

OIIK-1.3.1

29

Haitnure npaBriibHOE Ha3BaHUE NJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUUECKOTO MOJIS.

1) Ilorenmuman

2) HamnpspkeHHOCTB
3) Hunyxnus

4) 3apsn

OIIK-1.3.1

30

Onenure, KaKk 3aBUCUT DJIEKTPUYECKAs] IPOBOJUMOCTD ITPOBOAHHUKA OT
IIPUJIOKEHHON K HEMY Pa3HOCTH IIOTEHIIMAJIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHaIbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIBHO KBaApPaTy

4) He 3aBucur

OIIK-1.V.1

31

VYkaxxute QU3NYECKyI0 BEIUUUHY, KOTOPast UMEET Ty ke eAUHUILY
U3MEpEHUs, UTO U HAIPsSLKEHUE.

1) HanpsxeHHOCTB
2) IlpoBoaumocTb
3) DIC

4) ComnpoTHBICHUE

OIIK-1.3.1

32

Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I10JIs, €CJIN
HaMarHU4eHHOCTh (heppoMarHeTuka o0paiaercs B HyJIb U
HaMpsPKCHHOCTD IMOJIA HAITPpaBJICHA IPOTHUBOITIOJIOXKHO IT1OJIHO,
BBI3BaBIIEMY HAaMarHU4YUBaHUe?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIIOMN

OIIK-1.3.1

33

OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU
WHIYKIUH.

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

OIIK-1.V.1

34

B kakux CAMHUIAX U3MCPACTCA HANIPAKCHHOCTD 3JICKTPHYCCKOT'O moJIs?

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

OIIK-1.3.1




35

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

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

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2) 10" -10°

B) JIMDIIeKTPUK 3) 10* - 10°

OIIK-1.3.1

36

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

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

OIIK-1.3.1

37

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCTbIO € = 16 1 MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

OIIK-1.¥.1

38

YkaxuTe siBICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOITH?

1) OrubaHue BOJHAMH MPENATCTBUIA

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

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

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

OIIK-1.3.1

39

[Tpoananu3upyiite, KakuM JTOJKEH OBITh YTOJI IaIEHUs] CBETOBOT'O JIyUa,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT € MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

40

Jl1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXKET OBITh HCIOJIB30BaH MPHHITHUI
['tolirenca-®penens?

1) KorepeHTHOCTH

2) Hudpakums

3) Tlonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.1

41

[Ipoananu3upyiite, 4emMy paBeH NMEPUO] PEIIETKH, KOT1a
mudpakuuonHas pemerka coaep>xut 200 mTpuxoB Ha MUIUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm

OIIK-1.V.1




4) 5 MxMm

[Tpoananm3upylTe MHTEHCUBHOCTH CBETA NIPH HHTEP(DEpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*t*N (N =0, 1, 2, ...).

42 1) 4% OIIK-1.VY.1
2) 3*1
3) 1
4) 0
UTo U3 NepeynCIIEHHOTO SIBJISETCS OCOOCHHOCTHIO CUIIOBBIX JTMHHMA
MarHuTHOTO OoJisA?
1) CunoBble TMHUU MarHUTHOTO TOJISI BCET/Ia 3aMKHYThIE
2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
43 3aKaHYMBAIOTCS HA 3JIEKTPUUECKHUX 3apsiiax OIIK-1.3.1
3) MarauTHsle CUJIOBbIE TMHUY HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiaax
4) MarHuTHbI€ CHJIOBbIE JIMHUHM HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
AIEKTPUUECKUX 3apsiaax
PaccuunraiiTe nmokasaTens NpeJOMIICHHS BEIIECTBA, €CJIM CKOPOCTh CBETA
MIpU NIEpPEeXOo/e JIyda U3 BO3yXa B HEKOTOPOE BEILIECTBO YMEHBIINIACh
Ha 20%.
44 1 1.2 OIIK-1.VY.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mexxy ONTHYECKMMU OCSIMU TOJIIpU3aTopa u
aHanu3aropa. [Ipu mpoxokIeHNH CKPEIEHHbIX MOISIPU3aTopa U
aHaJIM3aTOpa UHTEHCUBHOCTH CBETa YMEHbIIIMIIACH B 4 pa3a.
45 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiTe, KaKk U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JIJTMHHOTO COJICHOMJA, €CJIM TOK B HEM YBEIUYMTH B 4 pasa, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
46 1) VYBenuuurcs B 2 paza OIIK-1.Y.1
2) VYBenunuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
YKaKuTe, KaKoe TeJO SBISETCS a0COMOTHO YEPHBIM TEJIOM.
47 1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE OIK.13.1

2) Ortpaxaer Bce nmajaroliee Ha HETO U3JTyUYCHHE
3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE
4) WznydaeT B BUAMMOM JHAMa30HE




48

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

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

4) Yepnoro

OIIK-1.3.1

49

Bri6epute, kakast popMyna HanbosIee TOUHO OMUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEpHOTO Tena?

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

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

50

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

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

2) TermoBoe u3yueHUE

3) JIazepHoe n3nyueHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.1

51

YKaKuTe 3aKOH, KOTOPBIH OMpeIessieT MOJI0KEeHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCONIOTHOM TemmepaType.

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

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

52

VYkaxxute Gopmyiy, onpeAessionyio SHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c)2

2) E=h*c

3) E=h*\

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

OIIK-1.3.1

53

[Tpoananu3upyiite, Kak ©3MEHSAETCS CHJIa TOKA HACBIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercs

2) CHauana yMEHbILIAETCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1

54

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

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

4) YBenuuutcs B 2 pasza

OIIK-1.V.1
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Kakum 00pa3om 3aBUCHT paboTa BHIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThI MaJIAI0IIero cBeTa?

OIIK-1.3.1




1) IlpsMo mpoOmOpIHOHATIEHO YaCcTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4aCTOTHI
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[Mpoananmsupyiite, Oynet i HabmoaaThest GoTodPdeKT, ecnu
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabota BbIXo/1a 35IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

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

2) He 6yner

3) dororddekxT BO3MOKEH, €CIIH TOTIOJHUTEILHO MPUIIOKHUTh K
IJIJACTUHKE YCKOPSIOLIYIO PA3HOCTh ITOTEHIMAJIOB BEJIMYNHON 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) Uucna ¢OTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs mOBEpXHOCTH.

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

OIIK-1.V.1
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[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH

BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TeparepiioBblii 1Mamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydyeHue

OIIK-1.V.1
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Kakum 06pazom umnyibsc (oTOHA CBSA3aH C JTMHOW BOJIHBI?

1) HMmnynsc npsMo NponopLuOHaIeH JIMHE BOJHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLUOHAIeH KOPHIO KBaJIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1
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B kakoii 0651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(GoToHAa MMEEeT MUHMMAaJIbHOE 3HaUeHHE?

1) UadpakpacHoe uznyueHue
2) TeparepLoBo€e U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

OIIK-1.V.1




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

2) CBeT MOKET U3Iy4aThCsl U PaClpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

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

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

62

VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOTo nocrtysnarta bopa:

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

2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOT0 MM MOIVIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO 41pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-1.3.1
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BriGepure, kakoe U3 MPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUU: «ATOMBI MOTYT...»

1) IornomaTs 1 U3Iy4aTh JUIIb HEKOTOPBIH AUCKPETHBIN HaOOP
3HAYEHUW SHEPTrUH

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITH00YI0
MOPIMIO SHEPTHH

4) N3ny4dats 1100y10 NOPIUIO SHEPTUH, A TIOTJIONIATh JIMIITb HEKOTOPBIN

OIIK-1.3.1
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yKa)KI/ITC, K KaKOMY JIMalla30HY U3JIYUCHUA OTHOCATCA NNECPCXOAbI U3
cepun bampmepa B atome Bozoposa.

1) TemnnoBoe u3iydyeHue

2) PeHTreHoBcKoe U3ITydeHUE
3) T'amma usznydyeHnue

4) Buaumblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiiTe, Kak K3MEHWJIACh YHEPTUS ATOMa BOJIOPO/IA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

1) VYBennuwmnach Ha 4.86 5B
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VYpennumnach Ha 9.72 5B

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

1) JlrxoOble MUKpPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00aqat0T
BOJIHOBBIMH CBOIMCTBaMU

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

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

4) DHeprus HCIYCKAEeTCsl U MOTJIONIAETCS] HE HEPEPBIBHO, a

OIIK-1.3.1




OTACJIBbHBIMH KBaAaHTaAMH
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BriGepure yTBepxkaeHue, Hauboee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

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

4) Snpo aToMa COCTOMT U3 KBApKOB

OIIK-1.3.1
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Paccuuraiite nnuHy BoiHBI Ae bpoitns ais 3neKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 kM/c. Macca anekrpona m, = 9,1*%107" kr, 3apsi

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1
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VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKMCIIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

1)20+1
2)31+1
3Hi-1;
4)1

OIIK-1.3.1
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yKa)KI/ITe, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHCJIO 1.

1) OHepreTuyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTa UMITYJIbCA 3JICKTPOHA B 33JJAHHOM HANPaBJICHUN

OIIK-1.3.1
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YKa)KI/ITe, YTO OonpeAcIsa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUIECKUI MOMEHT 3JICKTPOHA B aTOME

2) DHepruo CTalliOHAPHOTO COCTOSIHUSA JIEKTPOHA B aTOME

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

OIIK-1.3.1
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B dgectp koro Ha3BaH 3P QeKT pacuienIeHus ypoBHEH SHEPTUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0J€e?

1)itnmeitna u ge Xaaca
2) lITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1
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Kak Ha3pIBaIOT IMHUH B CIICKTPC KOMGI/IHaI_[I/IOHHOFO pacceianus C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0mero cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITYTHUKAMHU

OIIK-1.3.1
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[TosichuTe pU3NYECKUii CMBICT BOJTHOBOHM (hYHKITUH.

1) BonHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHN YACTUIIBI

2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-CONPSKEHHOE
BBIpA)KEHUE PAaBHO INIOTHOCTU BEPOSTHOCTH OOHAPYKEHUS YACTHILIBI.

3) BonnoBast pyHKIMS 0OpaTHO MPONOPLIUOHATBHA AJTMHE BOJIHBI i€
bpoinna

4) BonHoBas GpyHKIUS MpeACTaBIIET COOON KHHEMATHUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.

OIIK-1.3.1
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BriGepure BepHy0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
['eitzenbepra:

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 ABISAIOTCS (PepMUOHAMHU.

1) DnekTpuyecku 3apsiKEHHbIE YACTHUIIbI.

2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOIYLEIBIM CIUHOM.

4) DnexTpUUecKHU 3apsHKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1
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Kak HazpiBaeTcs TBepo€ TeNo, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenICHHON 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
JIBYDKCHMA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBogHUK

4) IlpumMecHBIN NOITYIPOBOAHUK

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

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

OIIK-1.3.1
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Kak HaspIBaeTCsa COCTOSIHUE DIIEKTPOHA B aTOME, COOTBETCTBYIOILEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 dHEpPrun?

1) Bo30OyxaeHHOE cocTOsTHUE
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsIHUE

OIIK-1.3.1
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B uem 3akmouaercst TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
MEPUONYECKOM IOTEHLIAIE
2) B xopnycKyJIsipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4EeHUS IIPU

OIIK-1.3.1




IIPOXO0XKICHUU €T0 Yepe3 y3KOE OTBEPCTHE

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

4) B npoxoXIeHUN MUKpPOYACTUIIBI Yepe3 MOTeHIUAIbHBIN Oapbep,
KOTJIa SHEPTHsl YaCTUIBI MEHBIIIE BHICOTHI ATOTO Oapbepa

Kakue noBu>XHbIE YaCTUIIBI WIIM KBa3UYACTHUIIBI SBJISAIOTCS HOCUTEIAMHI
3apsja B MOJTYIPOBOAHUKAX?

81 1) DnekTpoHbI OIIK-1.3.1
2) IIpotoHnbl

3) DneKTpOHBI U BIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HONU (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSJOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
¢yHaaMEeHTaNbHBIX TpoOJeM IUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHIET METOIOJOTHUYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA amnmapar
KOHKpeTHOM oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara:

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWUH, YPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMOIaBATENIEM;

— pa3BuTHE TPOPECCUOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K TpEAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJIEHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW paOOTHI;

— IIOJIy4YEeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUsA HAyKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TOJbl;

— HayyuTbhCs METOJMYECKH oOpadarbiBaTh MaTepuas (BBIACIATH TJABHBIC MBICTH H
IIOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyuY€HHE TOYHOT'O TOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

11.2. Meronnveckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]T PYKOBOJICTBOM TPETIO1aBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

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

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
oOy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO MPAKTUYCCKUX 3aHATUN TIPUBENICHBI B
CIEAYIOMUX TMOocoOMsIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHIE:

1. Mexanuka. Kone6anus u Bonmubl. Tepmoaunnamuka. Coopuuk 3ama4 //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FHO.H.
[{apes. CIIOI'YAIL 2018.67 c.

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

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

11.3. Meronuueckue ykasaHMs JUIs OOYYalOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYEHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIMILTUHBI,

— 3aKpCIUICHHUC, PA3BUTHUC U ACTAIM3AlUA TCOPCTUUCCKUX 3HaHHﬁ, MOJIYYCHHBIX Ha
JICKIIMSIX ;

—  TIOJy4eHHE HOBOW MHGPOPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATEIbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciumiiie dusnka JOMKEeH BBINOJHUTH OMNpelesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hayane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeLUaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclcaThCsl.

B nmaGopaTtopuio CTyIeHTHI OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HA4YECHHOM
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JIOMyCKa, MOJy4YeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBATD;

—  Kakas [eJb TIepe]] HUM MTOCTaBIICHa;

— KakuMH# MpuOOpaMu 1 KaK BEIyTCs] U3MEPEHUS;

—  Kak CJIeAyeT NPOBOJUTH SKCIIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

B mpomecce BbimonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
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 TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpPYIIbl; pamMWing U WHULMAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpuOOpa, paboumii auMamasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEpEHMI; 1aTa U MOANUCH CTyEHTa.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, MIAPUKOBOM, KaNWJUIIPHOM WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM HE JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JUIIb YePTUTH TAOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENUChIBaHUE UX B
KOHIIE 3aHSATHUS HAUYUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTb JIydYllle MpPOSIBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOJIUCH MPENoaBaTelNIo.
be3 3T0il moanmMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyIeHTa B IPOTOKOJIE
0003HayaeT, 4To OH OTBEYAET 3a BCE MPOBEACHHBIC M3MEPEHHs, a IMOANUCH MPENOoAaBaTeNs
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MIOJIy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUJI IIPOTOKOJI.

[lo pesynbratam, 3adMKCHUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTYET W 3alIMIIaeT €ro Ha cleayromeM 3aHatuu. Ilpu 3amuTe ordera MOryT OBITH 3a/1aHBI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SIBJIECHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a




NPUHATBHIA OTYET MPEToiaBaTeNb BEICTABISIET CTYICHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

Crpykrypa u dopma oTdera o saboparopHoii pabore
OT4eT AOKEH CONIEPKATh CIEIYIOIINE Pa3aeIbl:
1. Ilems pabGoTEHIL.

Ona cdopmynupoBaHa B ONHUCAHWM J1a0OpPATOPHON pabOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTKUM. CrielyeT orpaHu4uThCsl (yHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOH YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA IMPHOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B TaOINIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECECHHON U3 IIPOTOKOJIA U3MEPEHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS HCCenyeMblX BeaudyuH. Ciea B (opMyse JOMKHO CTOSITh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCTHO. Bee IMPUBCACHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjiesie IPUBOANUTH HE HYXKHO.
@opmynbl Ui BBIYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3esie TOXKE HE MPUBOISTCS.

4. Pe3ynbraThl ©3MEPEHUN U BBIYUCIICHUU.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pesynbrathl. 10 BO3MOXHOCTH, WX HYKHO TPEICTABIATh B BHUIE HATNAIHBIX Tabmui. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE JACCATUYHBIE pa3psabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJKHBI OBITH
MIPUBE/ICHBI B 3TOM pazJielie.

5. Tlpumepsl BEIUMCIEHUH.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoW (popMyie. DTOT pazaes HyKeH IJs TOro, 4ToObl MPEnoiaBaTelto
ObUIO JIerye HAalUTH OIMOKY B BBIYMCICHHUAX HIIM U3MEPEHUAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrluunciieHne TOrPEITHOCTEH.

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 1O KaXKJ10M U3 HUX.

DTOT pa3fien OT4eTa 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 MaTeMaTHMKoOM. B HacTosimeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO ATOM T€M€ M W3JIOKUTh MaTepHuall Mo
BO3MO>XHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B m00OM cCilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
MPOHYMEPOBaHbI, Ha HHUX JIOJDKHBI OBITh CCHUIKM B TEKCTe oTdeTa. I 'paduku 00sA3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEIMUYMHA M B KAaKMX €IWHMIIAX BJOJb Hee OTKIafpiBaeTcs. Ha caMux OCsSX HOJDKHBI OBITh
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayeT. Ha rpaduk 00s3aTEIbHO HAHOCATCSA BCE DKCIECPUMEHTAIbHBIC TOUYKH, W



MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKONBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OxoHUaTeNbHBIE PE3YIBTATHI, UX 00CY)KICHUE, BHIBOIBI.

B »TOoM pa3zmene ordyeTa HYKHO TOJABECTH HWTOT TpojeiaaHHOW paboTel. Crnemyer
HaIlucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU OTPCIIHOCTSAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATh 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGHS&TGJ’IBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OMHON U TOH e BEIMYUHBI MOJYYEHBbI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIIbHO CPAaBHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cIy4dac, Koraa MCXKIAYy CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCIOOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHMA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 MTPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIA U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeboBanust k 0hOpMIICHUIO OTYETA O JIAOOpPATOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3amucu
HA JINCTaX BEIYTCS TOJIBKO, C OJHOU CTOpOHHKI. [lo Kkpasm nrucTa JomKHA OBITh OCTAaBIIEHA PaMKa
mupuHOM He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamMke B BepXHEM TIOJ€ HYKHO JIMIIb IIOCTaBUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauMHas ¢ TpeTbero. [lepBuiil nuct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciau Bbel ucnonb3yere dyxue 3aroToBKu, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIC» OIIUOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe oTHOCUTCS K hopMyIiaM, KOTopble Bbl moicMOTpenu y KOro-To, a He BBIBEJIM CaMHU.
Jlygmie cnpocuth mpemnomaBatenss. OH TOJCKaXeT WIM MPOBEPUT, MpaBUILHO JH y Bac
MOJTYYUIIOCh.

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

MeTonuveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

//M.N. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilmexorkuna, /I.E.

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

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

3. BonnoBas ontuka. Jlabopatopueiii nmpaktukym //E.H. Kormukos, W.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.

4. BonHoBag ontuka. YueObHo-MeTognueckoe mocooue // E.H. Kotnukos, FO.A. HoBukosa,
I".B. Tepemenko. CII6GI'VAIL 2019. 118 c.




5. KgantoBas ¢wusuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. Ilonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIT6I'YAIL 2021.90 c.

11.4. Meronuueckue yka3aHus IJis 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xxone BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00Y4aIOUIHIICS BBIMOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO padoTy.

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMaTH3allMU NMpUOOpeTaeMbIX 3HaHUIl, o0ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJaronuxcs, IBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

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

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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCUMIUIMHBL. TeKyIIHMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJeHAApHOMY y4eOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHS UTOTOB OTOOpa)karoTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuarommuiics JOMHKEH BBIIOJHUTH BCE KOHTPOJIBHBIC
MEPOIIPUATHS, IPETYCMOTPEHHBIE HA JAHHBIM CEMECTP, IIOCIJIE YEro MPErnoaAaBaTeNlb NPOCTABISET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU IO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00ydaroUuxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONPUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIICiicsl B cllyyae MpPOIyCKa OO0YyYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBINOJIHEHHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX pabOT MOMKET OCYIIECTBIATHCS HA
WHJUBUIYAJIbHBIX KOHCYJIBTALMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHalbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% 1abopaTOpPHBIX U MPAKTUYECKUX PadoOT, BHITOTHUTD
TECTUPOBAHUE B CHCTEME AMCTaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWIKE OICHKH
«YZAOBIIETBOPUTEIBbHO». B cilyuae HEBBINOIHEHNS BBIIEU3IO0KEHHOIO CTYJEHT, IIPU YCIIEIIHOM
MIPOXOXKJICHUH NPOMEKYTOUYHOM aTTECTalUy, HE MOXET IMOJYYUTh aTTECTAllMOHHYIO OLEHKY
BBIILIE «YAOBJIETBOPUTEIBHO.



11.6. MeTonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOMN
aTTECTALlUH.

ITpomexxyTounass  arrectanust  OOydyaroOIIMXCsl  HpPEAyCMaTpuUBaeT  OLEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYaloIIMMCs B Ipolecce
U3y4eHHs] BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBHOI paboThl, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELIEHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpaBUJIO, NPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKOW «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYJOBIETBOPUTEILHO.

OK3aMeH MOXET MPOXOIUTh B BHJE YCTHOIO OIpOca WM TecTHpoBaHHsA. OCHOBaHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAllUU SIBISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMCS
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OueHka «OTJMYHO»: YpPOBEHb OCBOCHHUS KOMIIETEHIMHU «BBICOKMI». KommereHimmn
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PEIICHHIO KaK THIIOBBIX, TaK W HECTaHJAPTHBIX TBOPYECKUX 3aJaHui. JleMOHCTpupyercs
BBICOKHMI YPOBEHb CaMOCTOSITEIBHOCTH, BHICOKASI aJalITUBHOCTD ITPAKTUYECKOI'O HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3alaHuil. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYUBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHbli». Komnerenuun He copMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYEeT BECh 00BEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJIHEHHS pabOoTBhI.
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