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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI
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011, K.T.H., JOLL. M}" 22.06.23 O.J1. Basbimiesa

(ZOMKHOCTB, y4. CTETICHb, 3BAaHKE) (moamuck, nara) (MHUIMATBI, HaMUIIHA)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara IO HalpaBJIeHHIO NOATrOTOBKM / crnenuanbHoctd 11.03.01
«PagnorexHuka»  HampaBleHHOCTH  «PaaMOTEeXHHMYECKHME  CUCTEMbl  paJUOJIOKAllUU U
paanoHaBuranumy. JucruumimHa peanusyercs kapeapoi «Ne3y.

JlucuunuinHa HaiesieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOLUIMX KOMIIETCHIIUMI:

OIIK-1 «Cnoco0eH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTEeMaTHKH JUIsl peILIeHHs 3a]1a4 MH)KEHEPHOU JesITelIbHOCTIY;

OIIK-2 «CrnocobeH caMOCTOSITENbHO MPOBOAUTH IKCIEPUMEHTAIbHbBIC MCCIEIOBAaHUS U
UCIOJIb30BaTh OCHOBHBIE IPUEMbI 00PA0OTKH U MPEACTaBIECHUS MOITYYEHHBIX TaHHBIX).

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYTI BOMNPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IpernonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOT0 mpolecca: JIEKLNH, JJAO0paToOpHbIe PadOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

ITporpaMMoil TUCHMITIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6mIasi TpPyI0OEMKOCTh OCBOSHHUS JUCIHUIUIMHBI COCTaBsieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



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.

IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare M3ydeHus AUCUUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuna 1 — [lepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXCHHS

Kareropus (rpymma)
KOMIICTCHIINU

Kon u
HaMEHOBaHHE
KOMIIETEHIINHT

Kon n HaumeHoBaHue HHIUKATOpa
ITOCTHIKEHHUS KOMIIETEHIIUU

Ob6memnpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-1 Cnocoben
HCII0JIb30BaTh
MOJIO’KEHU I, 3aKOHBI
U METOJIbI
CCTCCTBCHHBIX HAYK
Y MaTeMAaTUKH JJIs
penieHus 3a1a4
WHXEHEPHOM
ACATCIIbHOCTU

OIIK-1.3.1 3HaTh ¢pyHIaMEHTAIbHBIC
3aKOHBI IPUPOJIBI U OCHOBHBIC (DU3UYECKHE
U MaTeMaTUYeCKUE 3aKOHbBI

OIIK-1.VY.1 ymeTb npuUMeHATh (PU3UUECKUE
3aKOHbBI 1 MaTeMaTH4YeCKHE METO/IbI JIJIs
pelIeHns 3a1a4 TEOPETUYECKOTO U
MPUKIIAHOTO XapaKTepa

OIIK-1.B.1 BiageTh HaBBIKAMU
UCIIOJIb30BaHUs 3HAHUN (DUBUKH U
MATEeMATHKH TPU PEIICHUH MPAKTUISCKUX
3aja4

O6menpodeccrnoHaabHbIE
KOMIICTCHIINU

OIIK-2 Cnocoben
CaMOCTOSTEIILHO
MIPOBOJIUTH
3KCHCpI/IMCHTaHBHBIe
HCCIIEIOBAHUS U
HCITOJIH30BATh
OCHOBHBIC ITPUEMBI
00paboTKU U
IIPEICTaBICHHUS
HOHy‘{eHHBIX JAHHBIX

OIIK-2.3.1 3HaTH OCHOBHEIE METOILI U
CpEeJICTBA MPOBEACHUSI SKCIIEPUMEHTAIbHBIX
UCCJICIOBAHMIA, CUCTEMBI CTAaHIAPTH3AIUH U
cepTuduKaIuu

OIIK-2.V.1 ymets hopMyarpoBaTh B
paMKax MOCTaBJICHHOM 1IeJT POeKTa
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a]1a4,
o0ecrevynBaroIuX ee TOCTHKEHHE;
OIICHUBATh JOCTOMHCTBA M HEJJOCTATKU
BO3MOXKHBIX BApUAHTOB PEILICHUS 3a]a4H;
OTIPE/ICIIATh OKUACMBIE PE3YIbTAThI
pelIeHus BbIACTIEHHBIX 3a/1a4; BEIOUpATh
CHOCOOBI ¥ CPE/ICTBA U3MEPEHUN U
MPOBOAUTD SKCIIEPUMEHTAIILHBIE
WCCJICIOBAHUS

OIIK-2.B.1 BnageTs cnocobamu o0pabOTKH
Y TIPEJICTABJICHUS MTOJTYYEHHBIX JAHHBIX U
OLICHKH MOTPEUIHOCTH PE3yIbTaTOB
U3MEPEHUN

2.  Mecro pucuuniunsl B cTpykType Ol
JuctunimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
IpY U3YYCHHUHU CIEAYIONINX JAUCIUILTIH:




— «MaremMaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTtuka. MaTeMaTH4eCKHUil aHAIHU3».

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYEHHE, TAK U MOTYT UCIIOIb30BATHCS MPHU U3YYEHNUN OPYTUX TACLMILIAH:

— «MartepuanoBeieHUEY;

— «Metponorus;

— «OCHOBBI paIio(pOTOHUKNY;

— «OCHOBBI CIIEKTPAIIBHOI'O aHATIU3A;

— «ONEeKTpOIMHAMUKA U PacIIPOCTPAHEHUE PATUOBOIIHY;

— «DIEKTPOHUKAY;

— «ONEKTPOTEXHUKAY.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

. TpyaoeMKOCTb IO CEMECTPaM
Bun yuebHoit paboTbl Bcero Npg }1] Ned 593
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3auamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus (113), 51 17 17 17
(qac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 126 54 45 27
CamocmoamenvHas paboma, Bcero (dac) 138 58 67 13
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3ager, sk3amed (3auer, Hudd. 3au, | Ok3., JK3. JK3. JK3.
DK3.**) OK3.

%

IIpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLUUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenbl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh IPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknnu 113 JIP KII CPC
Pasnensl, TEMBI JUCIIATIIMHEI (qac) (C3) (qac) (qac) | (wacy
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 19
Pasznen 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 20
Wtoro B cemectpe;] 34 17 17 58

Cemectp 2




Pa3nen 4. DnextpuuecTBo 11 7 8 oy
Pa3nen 5. Margetusm 11 8 6 22
Pasnen 6. Ontuka 12 2 3 23
Hroro B cemectpe: 34 17 17 67
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 4
Pasnen 8. KBanroBas MexaHuka 11 9 3 4
Paznen 9. Cratuctuueckas Gpusnka 12 3 7 5
Hroro B cemectpe: 34 17 17 13
Hroro 102 51 51 0 138

[lpakTHueckas TMOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETLHOCTHIO.

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

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

Kunemartuka nBukeHust MarepuasibHoOM TOUKU. [1yTh 1
nepemetenne. Ckopocts u yckopenue. HopmanbHoe n
KacaresibHOe yckopenus. [loctynaTenbHoe v BpalaTreabHOe
nBrkeHne. OCHOBHAs 3a7jaua KHHEMAaTUKU MaTEpUAIbHON
TOUKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpallaTeIbHOM JIBUKEHUH.

HNuepuunanbhbie cucteMbl 0TcyeTa. OCHOBHbBIE 3aKOHBI
KJIACCHYECKOU TUHAMUKHU - 3aK0HEI HrroToHa. OcHOBHAS 3a7a4ya
JUHAMUKU MaTepHalbHON TOUkU. HenHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPIIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas paboTa u MOITHOCTh. KuHeTn4eckas sHeprusl.
3aMKHYTBI€ U HE3aMKHYTbIE cUcTeMBbI. [loTeHInanpHas sHeprus
cuctembl. CBI3b MEXAY NOTEHIUAIBHOW SHEPTUEN U TIOJIEM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y paBHEHHE MOMEHTOB.
3aK0oH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs TBepaoro tena. Ilocryinarsl cenuanbHOU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTb. PensTuBUCTCKUN nMIyibc. OCHOBHOE




ypaBHEHUE PENATUBUCTCKON nuHaMuku. KnHetndeckas sHeprus
peHHTHBHCTCKOﬁ YJaCTHUIIBI.

CBa3b Macchl 1 3HEPTUH. CBSA3b MEXKIY SHEPTUEH U UMITYJILCOM
qaCTULHbI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apMOHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOP
(MaTeMaTUYECKUN MaITHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
MoJT ICCTBHEM yIIpyroit cuiibl). CloeHue KoJIeOaHHiA.
Huddepennmanbroe ypaBHeHue Konebannii. CBOOOTHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUecKue
BOJIHBI). BonnHOBOE ypaBHeHue. [IpuHIun cyneprno3uiui.
Oneprus BoiHbI. [1oToK 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosigas BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU
BOJIHBI.

Pazgen 3.

Mouiexyasipuas puszuka.

TepMoguHaMu4eckre COCTOSIHUA U npouecchl. [lonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonmuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
HayaJio TepMOJMHAMUKU. Temneparypa U BHyTPEHHSISI SHEPTusi
KakK (PYHKIIHMSI COCTOSTHUS. TermnoeMKocTh. DHTponwus. Bropoe u
TpeThbe Havyaja TepMoanHaMuku. Teopemsl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI DHEPI U,

TEIIOEMKOCTH, YpaBHEHUE anadaTel, paboTa MpH pa3InIHbIX
nporeccax, 3HTponusi). CKOpOCTH TEIIIOBOTO ABUKEHUS
MoJiekysl. Cpenssst KHHETHYECKas SHeprus MoJieKysl. OCHOBHOE
YpaBHEHUE KMHETUYECKOU TEOPUU UACAIBHBIX I'a30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA AMEKTPUYECKOTO 3apsia.
B3anmoaeiicTBre 3JIEKTPUUYECKUX 3apsAJIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpoctarnueckoe nosie. HanpsskeHHOCTD
3JEKTpOCTaTHYECKOro nojs. IlpuHiun cynepno3numm.
DnexTpudeckuil Aumnoib. PaboTta cui 31eKTpocTaTHYECKOro
nosist. Teopema 0 HUPKYJISUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMaNTBHOCTD NEKTPOCTATUYECKOTO MOJIS.
HarpskeHHOCTh M NOTEHIMAIT AIEKTPOCTATUYECKOTO MMOJI,
CBsA3b MEXAy HUMHU. Teopema ['aycca 1iis aeKTpOoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEHIECTBE. THUIIbI
TanekTpuKkoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBsI3aHHBbIE 3apsabl. JlusnekTprudeckas BOCIPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DJIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca s 37€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpH NPOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrusi CUCTEMBI AIEKTPUIECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTOo MpoBoaHMKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU IEKTPUUYECKOTO MOJIA. DIEKTPUUIECKUNA TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-Jlenua B
WHTerpaibHON U auddepeHmansHoi hopmax.

Pasnen 5.

Marnerusm.




3akoH buo-Casapa-Jlannaca. [lone conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarHuTHoe 1osje B
BenecTse. HamarnnueHHOCT. MaruuTHasi BOCIPUUMYHUBOCTb.
MarunuTHas npoHuIaeMocTb. HanpskeHHOCTh MATHUTHOTO
noJisi. J[naMarHeTMku, napamMarHeTUKy, GeppoMarHeTHKY.
Teopema 0 HUPKYIALMN BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuino Jlenna. CamonHyKus.
B3aumnas uanykius. O6beMHast TUIOTHOCTh SHEPTUHU
MarHuTHoro nois. CucrteMa ypaBHeHuH MakcBesuia.
MarepuanbHble ypaBHEHUS.

Pa3nen 6.

Onruka.

[Inockre MOHOXpPOMAaTUYECKHUE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMarHMTHHIX BOJIH. BekTtop YMoBa-
[loitHTHHTra. 3aKOHBI IPEIOMIIEHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTes npeomieHus. atepdepeHius.
Mertoap! HabmoneHust nHTepdepenn cBeta. Audpakius
ceera. [Ipunuun ['rolirenca-®penens. ucnepcus ceera.
Hudpakuunonnas pemerka. [lonspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHus1 aOCOIIOTHO YEPHOTO Tena. YIbTpaduoneToBas
karactpoda. KpantoBas rumoresa u popmyma [Inanka.
KganroBas ontuka. ®otosddext, onbiTel CToneToBa. @OTOHEI.
JaBnenue cera. KopnyckynsspHO-BOJIHOBOU ayanu3M. DddexT
Komnrona.

Pa3nen 8.

KBaHnToBasi MexaHuKa.

Teopus bopa. OnbiTel @panka u ['epua. I'unoresa ne bpoiins.
®dazoBas U rpynmnoBasi CKOpocTu BoJH 1e bpoiinsa. BomHoBoii
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHKE BOJIH Jie bpoitis.
[Tpunun HeonpeneneHHocTH I elizenOepra. BomHoBas
¢GyHKIUs, €e OCHOBHBIE cBOicTBa. OniepaTophl (PU3HMUECKUX
BEJIMYUH. BpeMeHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nexkennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOM
noTeHuuanbHou siMe. KBanToBeIl ocumiuisitop. Hynesas
SHeprus, HyjneBble Konebanus. [Ipoxoxnenue yacTuisl yepes
NOTEHIMATBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOAOpOa B KBAHTOBOW MexaHuKe. KBaHTOBbBIE YuCIa.
OpOuTanbHBI MEXaHUYECKHI U MAarHUTHBIM MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOe THPOMAarHUTHOE OTHOILIEHUE.
Omneit Tepna u 'epnaxa. Cnun 3nexTpoHa. [IpuHnun
TOKJIECTBEHHOCTU MUKpoyacTHll. DepMUOHBI U OO30HBI.
CummMmeTpus BOJHOBOM (DYHKIIMM CUCTEMBI OJTMHAKOBBIX YaCTHII.
[Tpunanun [Taynmu. O0bsicCHEHHE TEPUOANIESCKON CHCTEMBI
anemenToB .M. Menaeneena.

DHEPreTUYeCKuil CEeKTp aTOMOB U MoJsiekyJ. [Ipupona
XAMHYECKOU CBSI3H.

Pa3nen 9.

Cratucruyeckas pusuka.

Craructuueckuit Mmerona. @a3oBoe NPOCTPAHCTBO.
Pacnipenenenne 'n66ca. CTaTUCTHYECKOE UCTOTKOBAHHE
sHTponuu. CBoOOaHAs SHEPTUs. CTAaTUCTHUECKOE ONMCAHHE




KBaHTOBOU CHCTEMBI, Pa3IN4le MEXy KBAHTOBO-
MEXaHUYECKOW U CTATUCTUYECKON BEPOSITHOCTAMM.
Knaccuueckas cratuctuka Makcsemna-bonsiivana. KBantosbie
cratuctuku @epmu-/lupaxa u boze-OiinmTeitna. CpaBHeHHE
Pa3JINYHBIX CTATUCTHUK.

Pacnpenenenune ®epmu-/Iupaka 1uist 3JIEKTPOHHOIO rasa.
DJIEKTPOHBI B KpUCTa1ax. DHeprusi @epmu, BEIPOKICHHBIN U
HEBBIPOKJICHHBIN IEKTPOHHBIN I'a3. DJIEKTPOHHAS
TEIUIOEMKOCTh. TeIT0eMKOCTh KPUCTAIUIMYECKON PEIIETKH.
Knaccuueckas teopust, Teopust Diinmrerina u Jle6as. @®OHOHBI.
DOTOHHBIN Tas.

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTHYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TPAaKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUII
SAHATHH (dac) JIUHBI
Cewmecrp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHaMHUKa
MaTepUaJIbHOU TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAMUKa
abCOIIIOTHO TBEPIOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEJIBHOCTH
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHU
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpHUs
Cemectp 2
7 HanpspkeHHOCTD 1 Pemenue 3anau 3 4
MMOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apsKEHHBIX YaCTHULl B
AIEKTPOCTATUYECKOM
1oJie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AIIEKTPUUYECKOTO TOKA
11 WHaykuus Pemenue 3anay 3 5




MAar"duTHOTI'O I1O0JIA.
CuJipl B MATHUTHBIX
IOJIAX

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3ALINS

Pemrenue 3agau

Cemectp 3

14

TermmoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOHMCTBa (POTOHOB

Pemrenue 3agau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHoIIeHHE
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOITHbI

ne bporins

Pemenue 3amau

18

YpaBHeHUE
[Ipenunrepa
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

KBanroBas
CTaTHUCTHKA

Pemenue 3amau

Bcero

51

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh

Ne
/11

HaunmenoBanue mabopaTopHbIx paboT

TpynoemMKkocTs,
(qac)

N3 Hux
IIPaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 1

MasaTtauk MakcBeiia

HaxioHHEBIN MasiTHUK

CTOJIKHOBEHME IIapOB

MarteMaTnueckuii 1 00OPOTHBIN MasITHUKA

DN W N —

Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe

W W W k|~

W= || —

Cemectp 2

OnpeneneHne 3JIeKTPOEMKOCTH

KOHJCHCAaTopa

HccnenoBanue penakcalimOHHBIX KOJIeOaHMA

Omnpenenenne ropu30HTAIBLHOM
COCTABJIAIOLIEH HAIIPSKEHHOCTH




MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenne yneiabHOro 3apsija 3JeKTpoHa 3 5
10 | Komnbua HetoToHa 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUCHUS 4 7
12 | Buemmnuit porosddexr 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 9
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue HEPTHH 0 — YACTHII 10 3 9
nmpoOery B BO3ayxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronuxcs
Bunpl camocTosITenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
o Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac
2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 46 19 23 4
nucuuriuael (TO)
[TonroroBka K TE€KyIIeMy KOHTPOJIIO 46 20 2 4
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM 46 19 2 5
arrectauuu (ITA)
Bcero: 138 58 67 13

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI

JUTSL CAMOCTOSITEITEHOM PabOThI 00YUaAOMIUXCS TTO TUCIUTIUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENbHONW paboThl O0yJaroluXxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.

Ta6ymmia 8— [lepeueHs meYaTHBIX U DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMIUTIPOB B

[udp/ bubnuorpaduyeckas ccpuika oubnmioTexe

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




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

53
C12

Kypc ¢usuku: yaueGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoOBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
C12

Kypc obmieit dusuku: yaedbnoe
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Kiaccuueckas yueOHast
nureparypa 1o ¢usuke) (Jlyuamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekyispHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

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

87

53
C12

Kypc o6meit pusuku: yuedHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
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., Tabm. - ISBN 978-5-
8114-0632-6

87

53

Mexanuka: OCHOBHBIE 3aKOHEI:

121




ns83

yuebHoe nocooue / 1. E. Uponos.
- 7-e m31. - M.: JIaboparopust
BbaszoBrix 3nannii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

534
n83

BousiHOBBIE IpOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., 101 - M.: JlaGoparopwus
bazoBrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
N83

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

141

537
n83

OnekrpomarHeTusm: OCHOBHbBIE
3aKoHBL: yuebnoe nocodue / 1. E.
Wponos. - 4-e uza. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
N83

KBanToBas ¢pusuka: OCHOBHBIC
3aKOHBI: yueOHoe mocodue / U. E.
Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 16-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yae6Hoe nocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0. r.]. - Tom 3: KBanToBas
onTuka. AToMHas pu3uKa.
®usuka TBepAOro Tena. Puzuka
ATOMHOTO SIIpa ¥ 3JIEMEHTAPHBIX
gactull - 2019. - 320 c.

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

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




https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

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

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

CuByxus, [1. B. O6mmuii kypc
¢busukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn J1.B., - 6-¢
u31., crep. - Mocksa:
OU3SMATIIAT, 2014. - 560 c.

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

CuByxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocobue as
By30B: B 5 Tomax Towm 2:
TepMoarHaMUKa U MOJICKYIISIpHAS
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3BMATIINT, 2014. - 544 c.

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

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe nmocodue s
BY30B: B 5 Tomax Tom 3:
Onektpuuectso / CuByxun J1.B., -
6-e u3a., crep. - Mockaa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214

CazoHoB, A. b. flnepnas ¢puzuka
: yuebHOe nmocobue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u
qor. - Mocksa : M3gatenseTBo
HOpaiir, 2020. - 320 c.

urait.ru/bcode/454215

CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yaeOHoe mocodue Jisi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.




7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

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

¢u3nueckux Hayk», U3NYECKHil 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/ OO6pa3zoBaTeabHBIN pecypc Kadeapbl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3YEMBIX pu
OCYIIIECTBIICHUH 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabuie 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUUECKON 0a3bl

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

1 VYuebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-




1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYNIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

[TerepOypr, yim.
T"acremo, n. 15,
ayautopus Ne31-046

VY4aeOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIbTALUM, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
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, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu 6OJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYMIOBBIX U WHAWNBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Indpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

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

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE

196135, r. CaHKT-
[TerepOypr, yiu.
I'actenmo, a. 15,




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON aynutopus Ne32-06
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TA0OPAaTOPHBIE YCTAHOBKHU IO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. CaHkTt-
1ab0opaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

7 | YueOHas aynuTopus aiis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankT-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUIECKUE [etepOypr, ym.
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON lacremno, a. 15,
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopymoBaHue.

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalU
o0yyaromuxcs 1o JUCUUIUTHHE puBeeH B Tabiuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB VISl POBEICHUS IPOMEXKYTOYHOM aTTeCTallN

Bunx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIMM O0y4YaloUMMUCS MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa




HCIIOJIBb30BaHUA KOTOpOﬁ, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayuIbHAs IKaIa

XapakTeprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIC HAYYHBIE MTOJIOKEHUS C MPAKTHYECKOU
JIeATETbHOCTHIO HAIPaBIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClIelMaIN3UPOBAHHBIX OHATHUH.
— o0yyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBIN MaTepuas, rpaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOU JESITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BIAJCET CUCTEMOM CIELIMAIM3UPOBAHHBIX TOHITHUH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a1AHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st IK3aMeHa Kon
WHANKATOpa
Cemectp 1

1 Urto n3yyaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepuasibHas TOYKA? OIIK-1.3.1
Teno IBMKETCS U3 COCTOSTHUS TIOKOS C TAHTEHIIUAIBHBIM YCKOPEHHEM

3 a.=4 Mm/c u HOPMaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.V.1
BEJIMUMHY MOJIHOTO YCKOPEHHUS Tela d.

4 B kakux enmuHUIIAX MOKHO U3MEPSITh YTIIOBYIO CKOPOCTh U YTIIOBOE OIK-23.1
yCKOpeHue?

5 Uto Takoe aOCOIOTHO TBEPAOE TENO? OIIK-1.3.1

6 [Tpoananu3upyiTe OTINYNS CACAYIOMUX HU3UIECKUX MOJICTICH: OIIK-1.V.1




abcomotHO TBEpH0E Teno (ATT) u matepuanbHas Touka. [IpuBenure
puMep, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIAET B KAYECTBE
MarepuasibHON TOUuku 1 ATT.

Haitgure cBs3b MeXy TMHEHHON U YTIIOBOW CKOPOCTHIO

7 . OIIK-1.V¥.1
MaTepUaIbHON TOUYKH.
IIpoananusupyiire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110

] W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoii myTh OIK-1.Y 1
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE o
3aKOHOB, HCMOJIb3YEMBIX JUUISl PEIICHUS 3aJauH.
DKcrepuMEeHTaIbHO ObLIa U3MEpeHa CKOPOCTh HEKOTOPOT'o Teja, B

9 pe3yabpTaTe 4Yero MmojydeHo TpH 3HadeHus: 2 m/c, 2.2 m/c u 1.8 m/c. OIK-2.B.1
[IpemnoxxuTe crocod OLEHKH HCTHHHOM CKOPOCTH M TOYHOCTH o
MIPOBEJICHHBIX U3MEPEHUI.

10 Cdopmynupyiite nepsblif 3akoH HproToHa. OIIK-1.3.1

1 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIHN Ha OIK-2.V 1
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TeIa OT

12 OIIK-1.3.1
€ro Macchl?
[IpuBenure npumep, WIIIOCTPUPYIOIIUN TEHCTBUE TPETHETO 3aKOHA

13 OIIK-1.V¥.1
HproToHa.
Kamenp ne:xut Ha 1HE cocyza, IOJHOCTBIO IIOrpYKEHHBIN B Boy. Kak

14 WU3MEHUTCS CUJIa 1aBJICHUS KAMHS Ha JTHO, €CJIM CBEPXY HAJIUTh OIK-1B.1
KEepOCHH (KepOCHH HE cMemuBaeTcs ¢ Bogoi)? O6ocHyHTe CBOA
OTBET.

15 HazoBure, xakoii u3 3akoHoB Kemnsepa ycranasnuBaet ¢popmy OIK-13.1
TPACKTOPHUH IUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOT'O TSATOTEHHSI OT MaccChl
B3aUMOJICHCTBYIOIINX TEJ M pacCTOSHUS MeX Ty HUMU. OO0OCHYHTE,

16 KAaK U3MEHUTCS CWJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy OIIK-1.B.1
OJIHOTO M3 TEJI YBEIUYUTH BABOE, & PACCTOSIHUE MEXY TEIAMH —
YMEHBIIUTH B JIBa pasa.

17 Kaxkas pusnyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

13 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIECTCS 3aKOH OIMK-13.1
COXPAaHEHHUs UMITYJIbCA.

19 Kaxkas pu3nyeckas BenuurHa Ha3bIBA€TCS MOMEHTOM CHJIBI? OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOI'O 3aKOHA JUHAMMKH JJIsl IOCTYNATEIbHOTO

20 Y BpaIllaTeJIbHOTO ABMKEHUSA. HailinuTe B3auMOCBS3H MEXIY STUMU OIIK-1.V.1
3aKOHAMH.

21 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

22 Kakas ¢pu3nyeckast BeanunHa Ha3bIBaeTCs paboToi? OIlK-1.3.1

23 YT0 Takoe MOIIHOCTE? OIIK-1.3.1

24 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENbHAS CHJIA TIPH BPAILEHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

75 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.

2% B ueMm cocTout paznuuue Mexny KOHCEpBAaTUBHBIMU U OMK-1.Y 1
HEKOHCEPBATHBHBIMU CHJIaMU?

27 Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH OIK-1B.1

HEHATrpyKEHHbIW — MPU OJJMHAKOBOW MOIIHOCTH JIBUTATENs?




OO6ocHYylTE CBOW OTBET.

28

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

OIIK-1.3.1

29

O6’BHCHI/ITG, HMECT JIU CMBICII UBMCPCHUC a0COJIIOTHOT'O 3HAYCHU
MOTEHIIAILHOMN OHCPIUU TCJIa B HCKOTOPOM COCTOSHUMU.

OIIK-2.V.1

30

ChopmynupyiTe 3aKOH COXpPaHEHHUS MEXaHUYECKOW SHEPTHH.
[IpuBenuTe puMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

31

Jan ToHKHH cTepykeHb Maccord m = 120 T u gimunoi / = 50 cM,
CIOCOOHBIN BPAIIATHCSI OTHOCUTEIHLHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

OIIK-1.V.1

32

ITokaxkuTe Ha MpUMepe TOHKOTO CTep:kHs HOM 20 cM u maccoi 30
I, Kak puMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
MHEPLIMN TeJI IIPH NIEPEHOCE OCU BPAILICHUS C CEPEIUHBI CTEPXKHS HA
OJIMH U3 €r0 KOHIOB.

OIIK-1.V.1

33

UeMy paBeH MOMEHT MMITyJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-1.3.1

34

Kak BbIunciisieTcst KWHETH4eCKas HEprusl BpalleHus abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUUECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

OIIK-1.V.1

35

CdopmynupyiiTe 1Ba mocTylnata TCOPUH OTHOCUTEITHHOCTH
OUHIITEHA.

OIIK-1.3.1

36

CrpaBeuiiBa v B crienuanbHoi Teopun otHocutensHoctd (CTO)
KIaccudeckast popMyIia isk KHHETHIeCKoi sueprun E = m*v*/2?
Ecnu HeT, TO KaK pacCUMTHIBACTCS KMHETUYECKAsi SJHEPTUs TeJa
cornacHo CTO?

OIIK-1.V.1

37

Omnpexnenure, Kak U3MEHUTCS IEPUOJT KOJIeOaHUl IPYKMHHOTO
MasiTHUKA ITPY YBEJIIMYEHUH €r0 Macchl B 2 pasa, a )KeCTKOCTH
IpYXHHBI — B § pas.

OIIK-1.V.1

38

Marematnueckuii MassTHUK coBepiiaeT 10 momHbeIX kosebanuii. Bpems
coBepIeHHs Koliebanuii Ob110 M3MepeHo S pas: 15.1 ¢, 15.0 ¢, 15.0 c,
15.2 cu 15.4 c. [Ipennoxure MEeTO] OIIEHKH TOYHOCTH IIPOBEIAECHHBIX
U3MEPEHUI U ONPEeICIIUTE TeproJT KoineOaHui.

OIIK-2.B.1

39

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYAON?

OIIK-1.V.1

40

CaenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJEeT U3MEHATHCS X0/
MasTHUKOBBIX 4aCOB IPU HACTYIUJIEHUH JIETHUX KapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJIU Yachl YCTAHOBJICHBI
B HEYTEIJICHHOM NTOMELEHUH (CTEP)KEHb MAATHUKA METANINYECKUii)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.1

41

Yr0 HaA3BIBAETCS BOJIHOM?

OIIK-1.3.1

42

OOBbsicHUTE PAa3NUYUE MEXKIY MTPOJOIBLHBIMU U MONEPEUHBIMU
MEXaHUYECKUMH BOJIHAMHU.

OIIK-1.V.1

43

3anummuTe ypaBHEHHE OEryIeil BOJHEI.

OIIK-1.3.1

44

Uemy paBHaA cpeiHssI 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-1.3.1

45

HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyra cO
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpeEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y ¥ ONPEIACITUTE
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
M cTOYHUK ¥ TPUEMHUK IBUKYTCS HABCTPEUY JAPYT IAPYTY: Vyen = 40
m/c, v,y = 60 M/c.

OIIK-1.V.1

46

Chopmymupyiite npuaImn [ oirexsca.

OIIK-1.3.1

47

Urto Ha3wiBaeTcs HHTEpQEepeHIreit BOIH?

OIIK-1.3.1

48

Urto Ha3zpiBaeTcs cTostuel BoaHoM? [IpuBeaure npumMep crosiueit

OIIK-1.V.1




BOJIHBI.

HazoBute 0CHOBHBIC napaMeTpbl COCTOAHUA, KOTOPBIMU OIMUCBIBACTCS

49 OIIK-1.3.1
TEPMOJMHAMHUYECKAasl CHCTEMA.
Ha onny yanry BecoB mocTaBwiu OJFOALE € TOpsiUeit BOJIOH, a Ha
50 JIPYTy0 ypaBHOBeIMBaromue e€ rupu. CoXpaHUTCA JIM ¢ TEYCHUEM OIIK-1.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
51 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO rasa. OIIK-1.3.1
59 CKOIIBKO CTeTeHel CBOOOABI UMEET KECTKAs ABYXaTOMHAs MOJIeKya? OIMK-13.1
C KaKUMHU OBVDKEHUSIMU OHHU CBSA3AHEI? o
53 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.1
54 Onenute, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOTO OIK-1B.1
WJIM COIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, naxonsmuiics npu noctrosHHoM jaasinenuu p = 100 klla, uamenun | OIIK-1.V.1
55 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCSA
paboTa rasa B TakoM Ipoliecce, 1 HallIuTe ee BEINYHHY.
56 Crenaiite BBIBOJIBI 10 XapaKTepy U3MEHEHUS TeMIIepaTyphl ra3a npu OIK-1.B.1
ero OblcTpoM pacmiupeHud. OTBET MOSICHUTE.
57 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHUTe CUTYaAIUIO: KATUIsl MACISTHUCTOM JKUJIKOCTH MONaJaeT Ha
53 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. OITK-1.B.1
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIbI?
OO6ocHYyliTE CBOW OTBET.
Onenure curyanuto. Uto 00KUTaeT KoKy CHIIbHEE: BOAA WM BOJISHOM
59 nap OJAMHAKOBOM MaccChl IPU OAHOM M TOM )K€ Temiieparype? OIIK-1.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
60 UTo0 M3y4aeT IeKTpocTaTuKa’? OIIK-1.3.1
61 Jlaiite onpenenaeHne TOYEYHOr O 3apsija. OIlK-1.3.1
62 Kak u3menurcs cuna B3auMOoIeHCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHie MeKAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananusupyiite, Kakyro paboTy COBEpILaeT JIEKTPOCTATUIECKOE
63 oJie IPOTOHA B aTOME BOJIOPOJA MPHU TOTHOM 000pOTE IIEKTPOHA OIIK-1.VY.1
BOKPYT HETO.
Kaxk B3auMHO OpUEHTHPOBaHBI CUJIOBbIE IMHUM U SKBUIIOTEHIIMAIbHBIC
64 OIIK-1.3.1
MTOBEPXHOCTH?
65 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HATPSHKEHHOCTh OIMK-2.3.1
3JIEKTPUYECKOTO MOJIs? o
66 UTo Ha3bIBaeTCSl AIEKTPUUECKUM AUINIOIEM? OIIK-1.3.1
67 Kaxue BemiecTsa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
68 OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMU U HEMOJISPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha
69 00KJIa/IKax KOHJEHCAaTOopa, YTOOkI TPHU Pa3HOCTH MmoTeHmanos Mmexay | OIIK-2.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKOH €MKOCTBIO OyAyT 001a1aTh METAIIINUYECKUE
70 [UIACTHHBI IUIoMmapo 0.2 M2, KOTOpBIE pa3aeneHsl cioeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
Crenaiite BBIBOJI, KAaK U3MEHHUTCS JIEKTPOEMKOCTbH IJIOCKOTO
71 KOHJIEHCATOpa ¢ KBaJAPAaTHBIMU IIJIACTUHAMMU, €CJIA U3 3THUX IIJIACTUH OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
72 OneHuTe CUTYyalMIo: 1Ba KOHJAEHcaTopa oAMHaKoBoi emkocT 200 OIIK-1.B.1




MK®D coenuHeHbl mapauiesbHo. Kak n3aMeHuTCst uX 00111asi eMKOCTb,
€CJIU COeQUHEHNE 3aMEHUTh Ha II0C/IeN0BaTEILHOE?

73 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
74 Cdopmynupyiite 3axkoH Oma Juist y9acTKa [eru. OIIK-1.3.1
75 Kak u3mMeHHuTCs conpoTUBIICHHUE MTPOBOA, €CIIU €r0 JJIMHA YBETUUUTCS OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
76 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONPOTUBIEHUU 3 KOM mipu OIK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
DKCTepUMEHTAIBHO U3MEPEHO COMTPOTUBIICHHE HEKOTOPOTO YyyacTKa
ANEKTPUUECKOM 1IeTH, B pe3yIbTaTe YEeTO MOJYYeHO TPU 3HAYCHUS
77 OIIK-2.V.1
conpotuBiieHus: 40 Om, 41 Om u 37 Om. OueHUTE BETUIUHY
pEaJIbHOTO CONPOTHUBIICHUSI.
78 Jalite onpeneneHne MarHUTHOW MHIYKLHAH. OIIK-1.3.1
79 Kakum 06pa3om omnpezensieTcst HapapiieHne cuiibl Ammepa? OIIK-1.3.1
80 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
]1 PaccuuraiiTe, uemy paBHa BeJIMYMHA MArHUTHOTO TOJIS B LIEHTPE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/IA, OIIK-1.V.1
conepxamiero 10 BUTKOB Ha CAHTUMETP JJIMHBI U (PeppOMArHUTHBIN
82 CEepAEYHUK C MpOHUIIaeMOCcThio | = 100, ecinu mo HeMy IPOXOJIUT TOK
cuoit 2 A.
PaccuunTaiiTe mI0THOCTE HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI OIIK-1.V.1
83 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
nMeno BenmuuuHy 1 mTo.
Ornpenenure, Kako# 3apsij HECET dJIEMEHTapHAsl YacTUIIA, €CJIA OHAa, OIIK-1.VY.1
84 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHAYKIKEH 0.5
Tn, ucneiTeiBaet aerictBre cuiibl Jlopenna Bennunnoi 0.16 mH.
OneHuTe CUTYyalno: B MAarHUTHOE T0JIE C OJJMHAKOBBIMU CKOPOCTSIMU
85 BJIETAIOT NPOTOH U 3JIEKTPOH. bynyT nu otinuaTecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
86 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananuzupyiite Bennununy 2J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
g7 BBIHOCAT U3 0JIA 32 BpeMs 25 Mc. MeTainueckoe KOJIbLo paguycoM OMK-1.Y 1
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuiunre B MB.
88 JlaiiTe onpeneneHusi AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
89 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
90 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO
91 . . OIIK-1.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIXK.
9 Hpezmo;xmevcnoco6 M3MEpEHUs BEIMYMHBI MArHUTHON SHEPIUH, OIK-2.B.1
3aKJIFOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.
93 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
94 HaNpsHKEHHOCTHU AJIEKTPUYECKOTO TOJIsI, MATHUTHOW MHAYKIIUHA 1 OIIK-1.3.1
CKOPOCTH BOJIHBI?
95 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiite, rae CBEeT ABMXKETCS ObicTpee — B anmmase (n = 2.42)
96 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyatorcs ckopocTtu cBeta B | OIIK-1.V.1

JAHHBIX cpefax?




97

OueHuTe CUTyalMIo: JIyd CBETa Ma/laeT Ha TPaHUIly paszena IByX
BenlecTs oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXHO 11, 4TOOBI OTpa)KEHHBIN ¥ TPETOMJICHHBIN JTy4d
ObUIM IepNICHAUKYISApHBI ApyT Apyry? Ecnu na, onpenenure
MoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

OIIK-1.B.1

98

Uro Ha3pIBalOT HHTEpdepeHueii ceera?

OIIK-1.3.1

99

OnummuTe, B YeM pa3inune MEXIY FT€OMETPUUECKON U ONITUYECKOMN
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

OIIK-1.V.1

100

[Ipennoxute TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON
OKpacKM Y TOHKHUX IUICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI MAclo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-1.B.1

101

Uro Takoe nucnepceus cBeTa Kak sapieHue? Ilpusenure npumMepsl
HAOJIOACHUS JUCTICPCHH.

OIIK-1.3.1

102

[Ipoananuzupyiite, Kakoil HaUOOIBIIHNI TOPSAAOK CIIEKTPA MOXKHO
HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciau ona umeet 500
IITPUXOB HA MUJUIUMETP M €€ 00JIy4aloT CBETOM C AIUHON BOJIHBI 500
HM.

OIIK-1.V.1

103

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha0JII0/1aeTCs] MUHUMYM MHTEHCHUBHOCTH?

OIIK-1.3.1

104

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ MIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

OIIK-1.V.1

Cemectp 3

105

Uto Takoe aOCOMIOTHO YEpHOE TeN0?

OIIK-1.3.1

106

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

OIIK-1.V.1

107

Pacnionoxure cienyromue CleKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCONIIOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyonie

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

OIIK-1.V.1

108

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla C TTIOMOIIBIO
ONTHYECKOTO MUPOMETPA.

OIIK-2.V.1

109

Urto HazbiBaeTcst BHEIIHUM (OTOdhhHEeKTOM?

OIIK-1.3.1

110

B kakux enununax cuctemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-2.3.1

111

MoskeT 1 BUIUMOE U3ITydeHHe BhI3BaTh (HOTOI(PDEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

112

OO0BscHUTE TPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4YEHHUS.

OIIK-1.3.1

113

OO0mbsacHUTE, KaK PHEPrus GOTOHA CBSI3aHA C JJTMHON CBETOBOW BOJHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

114

®oToH ¢ IHOM BOIHBI A = 97,04 M paccesyicsl Ha HETOABIKHOM
anekTpoHe noj yriiom 0 = 90°. IIpemmoxure criocod onpenencHus
OTHOCHUTEIIEHOTO U3MEHEHUS IJTMHBI BOJIHBI (JOTOHA MTPH
KOMITTOHOBCKOM paccesiHuH. PaccunTaiite ero BeIMUMHY B YKa3aHHOM
ciayyae. KoMntoHOBCKast nnuHa

OIIK-1.B.1




BOJIHBI paBHa 2,426 M.

115

OnwumuTte, 4To MpencTaBiseT co0oi aToM B paMKax Mojenan ToMcoHa.
Kakne ocHOBHEIE HETOCTATKY JAaHHOU MOACIIN?

OIIK-1.3.1

116

ATtomMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, UCIOJIb3Ys NOCTYJIATHI bopa.

OIIK-1.V.1

117

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

118

OOBscHUTE, IPU KAKUX YCIOBUAX MUKPOUYACTHUIIBI IPOSBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeuTe npuMepsl, OATBEPKAAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

119

Bynet nmu nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY TTPH
NIOTIaJIaHUU B BOPOTA LIMPUHOM 7 M, ecinu macca Msida 400 1., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

120

KaxoB ¢hu3mvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

121

B uem oTiiuMe cTallMOHAPHOTO U HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunarepa?

OIIK-1.3.1

122

CpaBHuTte nnuHy BoJIHBI e bpoiins ans mapuka maccoi m,, = 0,2 r u
IIPOTOHA MaccoH my, = 1.67* 107 KI', IMEIOIIUX OJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

123

Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHu» KBAaHTOBOTO
rapMOHHUYECKOTO OCHUJUISTOPA CBA3aHA C COOTHOIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

124

[Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM
COCTOSIHHU B aTOME.

OIIK-1.V.1

125

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM
3aroJjiHeHa BHEIIHSS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBa UMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIIK-1.V.1

126

OrneHuTE 10 MOPSAIKY BETUYUHBI BpEMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSI KOTOPOT'O XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsigka AE = 0.1 »B.

OIIK-1.B.1

127

MukpouacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CT€HKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBBIM
yucioM n = 1. [Tokaxwure, Kak OnpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MUKPOUYACTHUILY MAaKCUMAJIbHA.
HaiinnTe nx B yKkazaHHOM cCllydae.

OIIK-1.B.1

128

Kakum moxer GBITB CIIMH Y9aCTUILl, KOTOPBIC OMMUCBIBAIOTCA
craructukon Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1

129

OOBscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUS COCTOSTHUN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

130

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JTYYCHHA.

OIIK-1.V.1

131

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHUTCS
MMPOBOAMMOCTb KPEMHUCBOT'O 06pa3ua, €CJIM B HCTO BHCAPUTH
HEOOJIBIIIOE KOJTMYECTBO MHINEBON TpuMecu? BameHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

OIIK-1.B.1

132

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

133

Jlazep paboTaeTt 1o TpeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiaus E2 = -5
3B, sHeprus MeractabunpHOro coctosiHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOUCXOAUT paboyee N3aydeHue.

OIIK-1.V.1

134

Yemy paBHa MOJISIpDHAS TEIUIOEMKOCTh TBEPJOTO TENA, COTTIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.1




O6’bHCHI/ITe, KaK KBaHTOBas TCOPHA TCINIOCMKOCTHU TBEPAOTO TCIIa

135 . . OIIK-1.V.1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.
Kaxkas yactruna Ha3piBaeTca poHoHOM? KakuM KBaHTOBBIM

136 H ¢ OIIK-1.3.1
pacnpeeIeHueM ONMHUCHIBAIOTCS (DOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Kon
Ne i/ Ilepeuens Bonpocos (3anau) s 3auera / qnudpd. 3adera
p p (sanas) Aaupd WHIUKaTOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpPCOBOM pabOThI

[IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS

Y4eOHBIM IIIAaHOM HE PETYCMOTPEHO

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugumm B BHIC TGCTI/IPOBaHI/ISI
MpeICTaBJICHBI B TaOymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil TepedeHb BOMPOCOB JIJIs1 TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzmer TpaeKTopHsl y 4aCcTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MMOCTOSIHHBIM T10 BEJIMYMHE YCKOpEeHUueM?

1) Ipsimast nuHus

2) JIunus ¢ neperndbom
3) [TapaGona

4) OKpY>XHOCTh

OIIK-1.V.1

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUECKUX BEITUIHH UMEET
€MHUIlY U3MEPEHHsI, COBIAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?

1) Nmmynbce

2) YckopeHue

3) Bec

4) VYrioBas CKOPOCTh

OIIK-2.3.1

[IpoananusupyinTe, KaKOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHMX CHJI, JEUCTBYIOLINX MEXNY T€JIaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hymo

3) H3MmeHeHuI0 UMITYIhCa CUCTEMBI
4) VYckopeHUuIo EHTPAa MacC CUCTEMBbI

OIIK-1.V.1

Urto nmpoun3oita€T nmocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ KuHeTndeckumu sueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HaBCTPEUy YaCTHUIIE C
Maccoi m;.

OIIK-1.B.1




1) Yactuue! OyayT IBUTATHCS BIPABO

2) Enunas yactuna OyaeT ABUTaThCS BIEBO

3) Yactuisl OyayT MOKOHUTCS

4) Yactuupl OyayT IBUTaThCs B IPOTHUBOMNOJIOKHbIE CTOPOHBI

YTo npou3oinaeT ¢ MOMEHTOM MHEPLMH CBUHIIOBOIO LIMJIMHAPA
OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 NT€OMETPUIECKON OCBIO
CUMMETPHH, €CIH HWIMHAP CILUIIOUIUTD B IUCK?

1) He usmenurcs

2) YBenmuuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBHKEHHUS.

1) M=J*o

2) e=M/]

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

OIIK-1.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoil m u
paguycar.

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

OIIK-1.3.1

Bri6epute ¢pa3zy, cOOTBETCTBYIONTYIO TTEpBOMY 3akoH HproTOHA:
«IIepBbiii 3ak0oH Hpr0TOHA yTBEPKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CyiecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) @akT CcyleCcTBOBAaHUS MPUHLIUI OTHOCUTENILHOCTH ["anumes

OIIK-1.3.1

VYkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
2) H

3) kr*wm’
4) wm/c?

OIIK-2.3.1

10

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

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

OIIK-1.V.1

11

Bri6epute GpopMyity, onpenensiontyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.

OIIK-1.3.1




1) v=o%k

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

12

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

1) 3aBucut OT yOBUIM MOTEHIIMATBEHON SHEPTUU

2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHYECKON YSHEPTUU
3) Pasna nymo

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-1.3.1

13

Kakas 13 nepeqnciieHHbIX PU3NIECKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyinbca
4) Cuna

OIIK-2.3.1

14

Korna TanrennuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBUIKEHHE HA3bIBACTCH ...

1) PaBHOMEpPHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHBIM
4) PaBHOMEpHO BpallaroIIMMCs

OIIK-1.3.1

15

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

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMyM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

16

Kak Be1yncisieTcss MOMEHT HHCPpIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*P/3

2) J=m*P/12
3) J=2*m*/*/5
4) J= m*r’

OIIK-1.3.1

17

Kak cooTHOCSATCSt MOMEHTBI HHEPLIMHU JUCKA J 1T
Y UWIMHAPA J1I, KOTOphIE UMEIOT PaBHBIE MACCHI U PAJINYChI?

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

OIIK-1.V.1

18

Haiinute oTHOMIEHNE TTpon3BeieHHBIX padoT (A1/A2), ecau aBa IUCKa C
paBHbIMU Maccamu U paguycamu R1 u R2 (R1 = 2R2) packpyuuBator u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

OIIK-1.V.1




1
2)3
3) 4
45

19

Kaxoit yuéHnslii co3pai crienuanbHyto Teoputo oTHocuTeabHocTH (CTO)?

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

OIIK-1.3.1

20

Bribepure ypaBHeHHE, ONHMCHIBAIOIIEE TAPMOHUYECKIE KOJIEOaHMs.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+m/6)
3) x =5ctg(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 HabmoaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, ® — YacTOTa BBIHYKIAIOMIEH CUIbI)?

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

OIIK-1.3.1

22

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

1) Monspaasa macca
2) CxkopocTb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1
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BriGepuTe, B Kakol cucTeMe Tl MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amknyTOM

2) HesamknyToii, rie cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, Irie CcyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

4) HeszamknyTOl

OIIK-1.3.1

24

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHBIX CHJI PaBHA HYIIIO NIPU
3aMKHYTOM TPAaEKTOpPUU JBUKEHUS TEINA.

1) Bsskoro tpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBKEHUS

OIIK-1.3.1
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YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g HA BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU pannycy 3emiu? Beanuuny g
BOIIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

1) 3.94 m/c?

OIIK-1.V.1




2) 9.88 m/c”
3) 2.45 m/c?
4) 19.62 m/c?

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

26 1) VYBenuuutcs B 3 paza OIIK-1.Y.1
2) VYBenuuutcd B 4 paza
3) YmenbwuTcs B 2 pasza
4) YwmenpmuTcs B 4 paza
ITpoBenena cepust U3MEepeHU Iepro/ia KojaeOaH!i MaTeMaTHIeCKOTo
MasTHuka: 2.0 ¢, 2.5 ¢, 2.7 ¢. OueHure, Kakoe 3Ha4eHUE Nepruoa
KosieOaHui clieyeT OpaTh B KAUECTBE «MCTUHHOTO»?
27 1) 2.0¢ OIIK-2.B.1
2) 25¢
3) 2.7¢
4) 24c
Uto nmpou3onAET co CpeHEN SHEPrUeH OCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI Ta3a, €Clii 00BEM HEKOTOPOH Macchl HI€albHOIO ra3a
n300apHUECKH YMEHBIIWICS B 2 paza?
28 OIIK-1.B.1
1) YBenuuutcs B 5 paza
2) YMmeHbmuTcs B 5 paza
3) VBenuuutcs B 3 pasza
4) YMmeHbmuTcs B 2 pasa
OneHunTe, Kako# ra3z Harpeercst OOJbIlIe B CIEAYIONICH CUTyalluu: ABa
Pa3IMYHbIX UACATBHBIX I'a3a — OJHOATOMHBIN U ABYXaTOMHBIN —
HAXOJATCS MPU OAMHAKOBOW TEeMIIEpaType U 3aHUMAIOT OJMHAKOBBIN
o0beM. ["a3bl CKUMAIOTCS auadaTHIECKH IO YMEHbIIIEHUs 00bema B 2
29 | PEE OINK-1.B.1
1) I'a3bl Harpenuch OAUHAKOBO
2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByxaTOMHBII Harpesncs 0oJbIie
4) T"a3pl BOOOIIE HE HATPEITUCH
Cemectp 2
YKaxuTe siBICHUE, KOTOPOE UMEHYeTCS HHTep(depeHIInei BoITH?
1) OrubaHue BOJHAMH MPENATCTBHUIM
30 2) Hanoxenue npyr Ha Ipyra BOJIH, HAYIIHX OT KOT€PEHTHBIX OIK-13.1
HCTOYHHUKOB
3) OTKJIOHEHHE BOJIH OT MIEPBOHAYATIBHOTO HAIIPABIICHHS
pacnpoCcTpaHEHUs IpU NEPEXO0JIE U3 OJHOM CpPENIbI B IPYTyIO
4) 3aBUCHUMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI
[IpoananusupyiiTe, KAKUM JOJKEH OBITh YIOJl MaIeHUs] CBETOBOI'O JIyya,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI C ajaroumM yroiu 40°.
31 OIIK-1.B.1

1) 25°
2) 55°




3) 20°
4) 45°

32

O1eHHUTE IEKTPOESMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPA, SCITH
paccTosiHue MEXAy ero 0OKJIaJAKaMH yBEJIHUUTh B 9 pa3, a 001acTh
MEXIy OOKJIaKaMH 3aJIUTh TUCTUUTUPOBAHHON BOOM (€ = 81)?

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

4) VBenuuurtcs B 12 pa3

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

1) IIpoBonHuKH

2) IlomynmpoBoaHUKH
3) Ilmaruna

4) JudIeKTpUuKHU

OIIK-1.3.1
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Kak HanpaBneHbl CUIIOBBIC TUHUU HATIPSKECHHOCTH
ANEKTPOCTATUYECKOTO MOJISI, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATEIEHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpy4yuBarOTCSl BOKPYT 3apsijia [0 4YaCOBOM CTpPEIIKE

4) 3akpyuuBarOTCs BOKPYT 3apsija MPOTUB YACOBOU CTPEIKHU

OIIK-1.3.1
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B kakux enqununax B cucteme CU usmepsiercss noTeHIman
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m

OIIK-2.3.1
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MoskeT 1 yacTUIla UMETh 3apsJl, BEeIU4rHa KOToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOTO 3apsaa?

1) Moxer

2) Her, He MoxeT

3) Moxer, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoXKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

OIIK-1.3.1

37

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

1) IloreHuManbHOU SHEPTU €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uilu
OTHOILIEHUIO IIOTEHIUAIILHOM S3HEPTUU K 3apsAy

2) PaGore cui noss 1o nNepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO
3apsia U3 TaHHOUM TOYKH MOl B 0ECKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY TOJIS

4) KuneTn4eckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

OIIK-1.3.1
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Hanummre popmyny 3akona Oma B muddepennmansaoi popme:

OIIK-1.3.1




1) R=U/

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

39

OneHure oNTUYECKYIO JJIMHY TyTH L 13 0AHOM TOYKHM B APYTYIO, €CIU
paccTosiHAEe MEXKAY ABYMS TOUKAMHU IPO3PAYHON AUAIIEKTPUUECKON
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUIMHA yTH L M3 OIHOM TOYKH B APYTYyIO COCTABUT. ..

1) 5m
2) 6™
3) Tm
4) 11wm

OIIK-1.B.1
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Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I10JIsA, €CJIIN
HaMarHU4YeHHOCTh (heppoMarHeTuka 00paiaercs B HyJIb U
HaMpsPKCHHOCTD IMOJIA HAITPpAaBJICHA IMPOTHUBOIIOJIOXKHO IT1OJIHO,
BBI3BaBIIEMYy HAaMarHU4YUBaHUeE?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIIOMN

OIIK-1.3.1
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OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMNHUM MarHUTHOU
WHIYKIUH.

1) OxpyxHOCTB
2) Ilpsmas
3) Osanoun
4) Dnmunc

OIIK-1.V.1
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B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD SJICKTPHYCCKOT'O moJIs?

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

OIIK-2.3.1
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YcTaHOBHTE COOTBETCTBUE MEXKIy MAaTEepHUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOIHOCTBIO:

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

A) Merain 1)>10"-107°

B) ITomynpoBogHIK 2)1071°-10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-2.3.1
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Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUSI (p CBETA.

1) o>>Q
2) a>0
3) a=9

OIIK-1.3.1




4) a<o

45

[Tpoananu3upyiite, 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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Jli1s1 0OBACHEHHS KaKOTO SIBJICHUSI MOXKET ObITh UCIOJIb30BaH MPUHIUI
I'toiirenca-®dpenena?

1) KorepeHTHOCTH

2) Hudpakums

3) Ilonsapusauus

4) KoprnyckyaspHO-BOJIHOBOH Tyalnu3M

OIIK-1.3.1
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[Ipoananu3upyiite, 4emMy paBeH NMEPUOJ] PEIIETKH, KOT1a
nudpakuuoHHas pemerka coaepxut 200 mTpUxoB Ha MUIUTUMETP.

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

OIIK-1.V.1
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[Tpoananu3upyiiTe MHTEHCUBHOCTh CBETA MPU HHTEPDEpPEHLIUU
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*
3) 1

4 0

OIIK-1.V.1
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Haitngure npaBriibHOE Ha3BaHUE N1J11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HampspkeHHOCTB
3) Hunyxnus

4) 3apsn

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

1) IlpsaMo nponopruoHaIbHO

2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIBHO KBaApPaTy

4) He 3aBucur

OIIK-1.V.1
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Onenure, Kak U3MEHUTCSI CHJIA DJIEKTPOCTATHUECKOIO B3aUMOEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMHM YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3

OIIK-1.B.1




2) VYwMenbmutcs B 2 paza
3) Ywmenbuurcs B 16 pa3
4) He usmenurcs

UTo U3 NePEYUCIICHHOTO SIBJISIETCS OCOOCHHOCTBIO CHUIIOBBIX JTMHHMA
MAarHUTHOTO TOJIs?

1) CuoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE
2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U

>2 3aKaHYMBAIOTCS HA DJIEKTPUYECKUX 3apsiiax OIK-13.1
3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHuTHBIX 3apsaax
4) MarHuTHbI€ CHJIOBbIE JIMHUM HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
AIEKTPUUECKUX 3apsiax
CrenaiiTe BBIBOJI, KAKOM T€OMETPUIECKON (PUTYPOI MOKHO OIHUCAThH
TPAEKTOPUIO JBMKEHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAIOIICICS 0T
HeKoTOpbIM yTiioM (0° < o < 90°) K TUHUSIM MarHUTHOW WUHTYKIIUH.
53 1) OkpykHOCTH OIIK-1.B.1
2) IlapaGona
3) TunepOona
4) Cnupanb
Orenure cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT COO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIy4€ PaBHA HHTEHCUBHOCTH €CTECTBEHHOTO
CBETa.
54 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccuunraiiTe mokasaTens NpeIOMIICHHS BEIIECTBA, €CJIM CKOPOCTh CBETA
MIpU NIEpPEeXOo/e JIyda U3 BO3yXa B HEKOTOPOE BEILIECTBO YMEHBIINIACh
Ha 20%.
55 1 1.2 OIIK-2.VY.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mex1y ONTUYECKUMU OCSIMU TOJIIpU3aTopa U
aHanu3aropa. [Ipu mpoxokJIeHUH CKPEILIEHHbIX MOISPU3aToOpa U
aHaJIM3aToOpa UHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pa3a.
56 1) 60° OIIK-1.VY.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIMU HA
57 | OCH JUTMHHOTO CONEHOM/A, ECITH TOK B HEM YBENUYUTD B 4 pa3a, a OMK-1.Y 1

IJIOTHOCTb HAMOTKH BUTKOB YMCHBIIWTL B 2 pasa.




1) VYBennuurcs B 2 pasza
2) VYBenuuurtcs B 9 pas
3) VYwmenbuutcs B 9 pa3
4) VYwmenbmutcs B 3 paza

Cemectp 3

58

yKa)KI/ITC, KaKo€ TeJIO SIBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE
2) Ortpaxaer Bce nmajaroliee Ha HETO U3JTyUYCHHE
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wznywaer B BUIMMOM JIMAIIa30HE

OIIK-1.3.1
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VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTh OJIM3Ka K HYIIO?

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

4) Yepnoro

OIIK-1.3.1
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OneHute, BO CKOJIBKO Pa3 yBEJINYMUIIACh YHEPIeTUUECKAsl CBETUMOCTh
abCoMOTHO YepHOro Tena rnpu ero Harpesanuu ¢ T = 1000 K go T, =
3000K.

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

OIIK-1.B.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-DitHiTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1
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Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?

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

2) TermoBoe u3yueHUE

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.1
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YKaKuTe 3aKOH, KOTOPBII OMpeIessieT MOJI0KEeHHEe MaKCUMyMa
M3IIy4aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33IaHHON
abCONIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBeriii 3akoH BruHa

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1
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VYkaxute Gopmyiy, onpeAesionyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c?)2
2) E=h*c
3) E=h*A

OIIK-1.3.1




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

65

[Tpoananu3upyiite, Kak U3MEHSAETCS CHJIa TOKA HACBIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1
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[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN IHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAJAIOIIETO 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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OrneHuTe BeMMYUHY KpacHOU rpaHuilsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJb(paMa TOMHHON 2 MM. KaTo mOKpEIT
cioeM okcuja 6apusi. Pabota BIX0/1a SJIEKTPOHOB € TOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosiHuas [Tnanka — h = 6.6%¥107* [ix*c. 3apsin
snextpona — e = 1.6¥10™"° Ko,

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

OIIK-2.B.1
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaTo/la M3 KaJIMUs OT YaCTOThI MaIAl0IIero cBeTa?

1) IlpsMo mpoOMOPIHOHATIBEHO YaCTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HANPSKEHHUIO
3) IIpomopimoHAIBHO KBaAPATy YaCTOTHI

4) He 3aBucut oT 4acTOTHI

OIIK-1.3.1
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[Tpoanammsupyiite, Oynet au HabmonaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®orosddext Bo3MoKeH, eciii KaToJ HarpeTh 10 TemMreparypsl 347
K

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH TOTMOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAIOB BETMUYMHON HE
Menee 1 B

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

OIIK-2.V.1
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OrneHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABIICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna (oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

OIIK-1.V.1




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

71

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTpa dMEKTPOMArHUTHBIX BOJTH

BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumbrii muana3on

2) Pagnonuana3on

3) TeparepiioBblii nMamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

OIIK-1.V.1
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Cnemnaiite BBIBOJ O BETMYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM TOJIHOCTBIO IIpeKpalnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
(dboToHOB paBHa 6.5 5B, a poTOKaTO M3rOTOBIICH U3 IUTHS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1
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Onenure, BO CKOJIBKO pa3 1aBJIE€HUE CBETA, 1aAI0IIETO
MEPIEeHIUKYIAPHO UICAIbHO 3epKaIbHON OBEPXHOCTH, OOJIbIIE
JIaBJIEHUS CBETA, MAJAOILEr0 NEPIEHINKYIISIPHO HAEAIIBHO YEPHOU
MTOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.1
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Kakum 06pazom umnyibsc (oTOHA CBS3aH C JTMHOW BOJIHBI?

1) Mmnynsc npsMo NponopLyuoHaIeH JIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbsc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaIpaTHOMY OT JUITMHBI
BOJIHBI

OIIK-1.3.1

75

B kakoii 0651acTu ciekTpa 3JeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(GoTOoHAa MMEEeT MUHMMAJIbHOE 3HaUCHHE?

1) UadpakpacHoe uznyueHue
2) TeparepLoBoe U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PaprousnydyeHue

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA!

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

2) CBeT MOXKET U3Jy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMH — KBAHTAMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHHI, B KOTOPOM HaXOJUTCSl aTOMHast

OIIK-1.V.1




CHUCTEMA, COOTBETCTBYET ONPECIICHHBIM YPOBEHb SHEPIUH
4) Inst yacTULIBI HE MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAUHATBI U MMITYJIbC

77

VYKkaxxute, B UeM 3aKJIH0YaeTCsl CMBICII ITEpBOro nocryiara bopa.

1) VYTBepxkaeHHe O CyIIeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOIJIOMAeT SHEPTUU

2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUH
M3ITy4aeMOT0 WUJIH MOIJIONIAeMOr0 KBaHTa CBETa

3) B arome 351eKTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KHUM K KPYTOBBIM

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

OIIK-1.3.1
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Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIIONICHHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tornomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HAOOp
3HA4YCHUN HEPrUu

2) V3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITI00YI0
MOPLUIO SHEPTUN

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

OIIK-1.3.1

79

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

1) TemnoBoe u3nydyeHue

2) PeHTreHoBcKoO€ U3ITyYeHUE
3) T'amma usznydenue

4) Buaumblii cBeT

OIIK-1.3.1

80

[Ipoananu3upyiiTe, Kak K3MEHWJIACh YHEPTHS ATOMa BOJIOPO/IA PH
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

1) VYBenunuwmnach 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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OneHure pa3HOCTb SHEPTUN OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tiepeliel U3 BO30yKIEHHOTO COCTOSIHUS B
OCHOBHO€, U TIPHU JaHHOM MEPEeX0/ie MPOU3O0IILIO0 U3lydeHue GOToHa C
JUTHHOM BOJHEL 650 HM.

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

OIIK-1.B.1

82

VYkaxure, B U€M 3aKJIH0YAETCA runores3a ae bponns:

1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISPHBIME 00JIaTat0T
BOJIHOBBIMH CBOWCTBaMU
2) ATOM HE MOKET COJIEpKaTh O0JIee TBYX DIIEKTPOHOB, HAXOSAIIUXCS B

OIIK-1.3.1




OJIMHAKOBBIX CTAllHOHAPHBIX COCTOSHUSAX, ONPEIEIIeMbIX HAOOpOM
YCTBIPCX KBAHTOBBIX YHCCJI

3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 3a/1aTh
KOOpAUHATBI U UMITYJIbC MUKPOYACTHUIIbI

4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTACJIIbHBIMHU KBaHTAMH

83

Bri6epute yrBepkaeHue, Hauboee MpaBUIbHO COOTBETCTBYIOIIEE
rurnorese ae bpoins:

1) Mukpo4yacTHIIBI MOTYT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY Kaxmaoil 4acTUIIBI CYIIECTBYET aHTHYACTHIIA

4) Slnpo aToMa COCTOUT M3 KBapKOB

OIIK-1.3.1

84

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 KOJTMISCTBO 3HAYCHHM, KOTOPhIE MOXKET IPHHUMATh
MAaroHmuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU Op6HTaHLHOF0
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) DHepreTuyeckre ypoBHH JJICKTPOHA B aTOME

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMIYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1

87

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

1) OpOuTanbHBI MEXaHUYECKUIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEPruIo CTAIMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) Bennunny MOMEHTa UMITYJIbCA IEKTPOHA B 33JaHHOM HaIpaBICHUN
4) DHepreTuyecKre YpOBHH JJICKTPOHA B aTOME

OIIK-1.3.1

88

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

1)D#inmTeitna u ge Xaaca
2) llltapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-1.3.1

89

Kax Ha3BIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHHOFO paccesaHus C
qaCToTaMH1, MCHBIIIMMHU YaCTOTHI ITaJaronicro cBera?

OIIK-1.3.1




1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CToKCOBBIMU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

[TosicauTe (hr3MUECKU CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE

90 BBIpa)KEHHE PABHO IJIOTHOCTH BEPOSITHOCTU OOHApyKeHUs yacTHlbl. | QIIK-1.3.1
3) BonnHoBas ¢pyHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
Bpoiins
4) BomnoBas (hyHKIIHS IPEACTABIACT COO0M KHHEMAaTUYECKUM 3aKOH
JBKEHUS MUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.
BriGepure BepHY0 GOpMYTUPOBKY COOTHOLICHHUS HEOPEIEICHHOCTEH
Ieiizenbepra:
91 | 1) AE*At=h OIIK-1.3.1
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.
1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.
92 2) DAEeKTpUUYECKU HENTpPaIbHbIE YACTHULIBI. OIK-1.3.1
3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.
4) DnexTpUuyeCcKU 3apsHKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.
Kak HazpiBaeTcs TBepO€ TeNO0, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aI0JIHEHA, 30Ha POBOIUMOCTH — IOJIHOCTBIO CBOOO/IHA, @ ITUPUHA
3alpenICHHOM 30HbI BEJIMKA 110 CPABHEHHUIO C SHEPIUEN TEIJIOBOTO
JIBYDKCHMSA?
93 OIIK-1.3.1
1) IIpoBomHuk
2) JudJeKTpuK
3) IlomympoBogHUK
4) IlpuMecHBII TOTYIPOBOTHUK
Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?
1) Jx*c
94 2) Jile OIIK-1.3.1
3) Dx/m
4) Jx/>B
Kakas BHecHcTeMHas eMHUIIA UCIIONIb3YETCS ISl U3MEPEHUS SHEPTUU
MHUKpPOYaCTHIL?
95 | 1) B OIIK-2.3.1
2) A
3) xKan

4) spr




Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENEIEHHOCTEN
[eiizenbepra /it SHEPTUU YACTHUIIBI U BPEMEHHU MPeObIBaHMS €€ B
COCTOSIHMM C JTaHHOM »HEpruen?
1) Dueprus mpsMo MPOMOPIIMOHATIEHA BPEMEHHU
%6 2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU OIK-1.B.1
3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yewm Oosbliie HEOMIPEACICHHOCTh YHEPTUH, TEM MEHBIIIC
HEOIpeeIEHHOCTh BPEMEHH
B xoJ1e u3MepeHust ¢ J0CTaTOYHO BHICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYIIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOrO CJIEAYET, PYKOBOACTBYSCH COOTHOLIEHUSIMU HEOIPENEICHHOCTEN
Ieiizendepra.
97 1) Bpewmst )Ku3HM U SHEPTHS DJIEKTPOHA UMEIOT CYIIECTBEHHYIO ONK-2.Y 1
HEOIPEIEIIEHHOCTD
2) Koopamnara X 3J€KTpOHA HE MOKET OBITh OIpeJieieHa C BEICOKOM
TOYHOCTBIO
3) Bce KoopaAMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC
4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCa 3JIEKTPOHA UMEIOT CTPOTO
OTIpe/iIeIEHHOE 3HAYCHHE
Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?
98 1) Bo30yxIeHHOE COCTOSIHHE OIIK-1.3.1
2) MeracTabUIbHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE
4) BaneHTHOE COCTOsIHUE
B uem 3akmouaercst TyHHENbHBIN YD PexT?
1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
MePUOIUYECKOM MOTEHIIMANe
2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU
9 IPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTUE OHK-1.3.1
3) B HaxokIeHuU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxoaeHUHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,
KOT'/Ia YHEPTrHs YaCTUIbl MEHbBIIIE BHICOTHI 3TOT0 Oaphepa
Kakue moaBuXHbIE YaCTHUIBI WM KBA3UYACTHIIBI SIBIISIFOTCS HOCUTEIISIMU
3apsia B MOJIYNPOBOJIHUKAX ?
100 | 1) Omexrpomst OIlK-1.3.1
2) Ilpotonsl
3) DNeKTpOHBI U ABIPKU
4) Wonsr

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




Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPSANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud O 06yqafom1/1xc;1 110 OCBOCHHIO JUCIUITIINHBI

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaia.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTH. B ydeOHOM mpoliecce JEKIUsl BBIMOIHIET METOIOJIOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHATHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[limanupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUA HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TTOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIAloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepualia MPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHu3anuu y4eOHOTO
mporecca, 3aKIII0YaronIasics B BHIOJIHEHUU 00YyJalOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHUA C IIEeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHUX OCHOB Y4YeOHOM
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB MMPAKTUYECKOU ESATEIBHOCTH 110 U3y4aeMOU TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKperuieHHue, YriayOJleHHue, pacliupeHre M JAeTaiu3alus 3HAHWW MpPU PEIICHUU
KOHKPETHBIX 33]1a4;




— Pa3BUTHUC IIO3HABATCIIbHBIX CHOCOGHOCTGP'I, CaAMOCTOATCIIBHOCTHU MBIIJIICHHU A,
TBOPYECKOI aKTUBHOCTH;

— OBJIaACHUC HOBBIMU MCTOAaMU U MCTOAMKAMHU H3YUYCHUA KOHKpCTHOfI y‘-IGGHOI\/JI
JUCHUIIIINHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYyYEHHBIX 3HAHUW 7S
BBITTOJTHECHHS 33 TaHMI;

— obecrnedyeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHON M MHIUMBUAYAIBLHOU (opMm
o0Oy4eHusl.

TpeboBanus 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 BOMpOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuasa.

MeToauveckie yKa3aHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUNA TIPUBENICHBI B
CIEAYIOMUX TMOocoOusX, 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, FO.H.
[{apes. CIIOI'YAIL 2018.67 c.

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

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

11.3. Meronuueckue ykasaHMs JUIs OOYYaIOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOPHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
IKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTHUKOW OO0Yy4aromerocs.
Beinosnnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJMTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JTUCHMIUIMHBI, OIpeNeIieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUvIeHHe, pa3BUTHE U JAETaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAIMH 110 U3y4aeMON AUCLUILINHE;

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

3ajanvie ¥ TpeOOBaHUs K MPOBEACHUIO JJA0OPATOPHBIX padOT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucruminae Dusuka JOMKEH BBINIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiX pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEPEHHM, U OJHO Ha 3amuTy oTuera. OTUeT MUIIETCS HE BO BpPEMs 3aHATUM, a JoMa WIH B
OubIMoTEKE.




B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CTICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAaHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYAEHTY pa3pelaeTcs, JUllb MMOCie JOMYCKa, MOMy4YEeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSIUTHCS, YTO CTYACHT MOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

— Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IPOTOKOJAa HECKOJIBKUMH CTYAEHTaMU BMecTe He fomyckaercs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
M3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu AOMKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHNE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHHU U BO3MOXKHOCTHb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toi1 moanucu MpOTOKOJI CUYMUTAETCS HEAECUCTBUTENBbHBIM. [loanuch CcTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJECHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
¥ Ha3BaHUE CIIEAYIoMIeH JJabopaTOpHOU PabOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOit padboTe

OT4eT AOKEH CoNlepKaTh CIENYIOIINEe Pa3aebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1AOOpPATOPHOM pabOThHI, OTTyma €€ CIeayeT
MEPEeTrCaTh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucannie YCTAaHOBKH JOJKHO OBITH KpaTKUM. ClenyeT OorpaHuIuThCs QyHKIIMOHATBHOU
WIM DJEKTPUYECKO cxeMoil ycTaHoBKH. He Hy)XKHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee He0OXOIMMO OINMHUCATh HKCIIEPUMEHT M MEPEUUCTUTh U3MEPHUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIA U3MEPEHUI.

3. Paboune ¢popmysl.




PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, MO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCenyeMblX BenudyuH. CieBa B (opMyne JOKHO CTOSTh TO, YTO
CJIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJabTAaTOB U3MEPEHUI B 3TOM pa3zelie TOXE HE MPUBOJIATCS.

4. Pe3ynpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJKHBI OBITh
MPUBEJICHBI B 3TOM pa3JieJe.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KakI0M paboueit popmyne. He Hy)XHO NMPUBOAWTH BCEX BBIYUCIICHHM, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerto
OBLJIO Jierye HAaWTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBHIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuun
ABTOPBI TIOCTAPAIIUCH OCTABUTH JIMIIH CAMOE BA)KHOE IO ATOW TeMe M W3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B IMOOOM cCilydae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITe 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKU, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKOJNBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHM (ToapoOHee 00 ATOM MOMaeT
peub HUXKE).

8. OkoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene oryeTa HY)KHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HanyucaTh, KaKUe MOJTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTeNbHO HYXXKHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeToJ] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIMYMHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOM K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUUECKH, TO 3TU PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAHHOE
3aKII0YeHre 00 UX COBMAJICHUN WJIH HECOBIAICHHUU.



B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

OtyeT 1o J1abopatopHOil paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3amucu
HAa JINCTaX BEIYTCS TOJBKO, C OJHOU CTOpOHHKL. [lo KpasM ucTa 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€ HYXKHO JIMIIb [IOCTaBHUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauWHas ¢ TpeTbero. [lepBeiil nuct —
TUTYJIBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciu Bbel ucnonb3yere dyxue 3aroToBKd, TO OyabTe
TOTOBBI OTBEYATh 32 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, NpaBUILHO JH y Bac
MOJTYYUIIOCh.

TutrynbHbIN MHCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKW WJIM HareuaTaH Ha TPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOTO JINCTa HaxoauTcs Ha caite ['Y Alla.

MeToauveckie yKazaHWs 10 BBHIMOJHEHHUIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

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

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

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

3. BonnoBas  onrtumka. JlabGopatopueiii  mpaktukym  //E.H.  Kotmukxos, W.IL
Kpexrynosa,H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tporun. CITI6I'YAIL, 2013. 68 c.

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

5. KsanroBas ¢usuka. Jlaboparopuslii npaktukym // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, /[.A. [lonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. MeTonuueckne yka3zaHUs JJIsi OOYJaroNIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
y4acTusl.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThI, y oOywaromierocs Gpopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodyero BpeMEeHHU, KOTOPOE MO3BOJSIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUUN



YPOBCHL YCIIECBACMOCTU B IICPUOJ O6y‘-I€HI/I$I, MOoMOracT IMOJYYUTL HABBIKU ITOBBIIICHUA
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMi ~ MaTepuajaMH,  HAMNPaBISIONIMMH  CaMOCTOSITENIbBHYIO — paboTy
00ydJarouuxcs, sIBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

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

11.5. Meronuueckne yKa3zaHWsl Ui OOYYaIOIMIUXCA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOIa OCBOCHHS
TUCHUIUIAHBL. TeKymuili KOHTpPOJIb OCYLIECTBISIETCA IO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKH KOHTPOJIBHBIX MEpOIPHUIATUN W CPOKM MOJBEACHUS UTOTOB OTOOpaKaloTCs B pabOUMX
yueOHBIX MIaHax Ha ceMmectp. OOydvaromuiics MOMKEH BBIMOJIHUTH BCE KOHTPOJIBHBIC
MEPONPUSTHSL, IPEAYCMOTPEHHBIE HA TaHHBIN CEMECTP, MTOCIIE YETO MPENOIABATENb IPOCTABIAET
OasIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTaAMU 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMHU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00ydJalomuXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONmpHUsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MNOJY4YHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAaHOBJICHHON MperoAaBaTesieM 10 JAHHOMY MEPOIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNPOMycKa OOydaromuMcs
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3a, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHHSI KOHTPOJIbHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHJUBUIyaJIbHBIX KOHCYJIbTALIMSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
POMEXYTOUYHOW aTTECTAIMM: MOJYYeHUs 3a4yeTa Mo y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX pabOT, BHIMOIHUTD
TECTUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOyuyeHus ['YAII Ims.guap.ru He HHMXKE OIICHKH
«yAOBIIETBOPUTEIbHO». B cilyuae HEBBINOIHEHHS BBIIIEU3IOKEHHOTO CTYJEHT, MPU YCIEITHOM
IPOXOXKACHUN IPOMEKYTOUHOM aTTECTALlMM, HE MOJKET IOJIYYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «YAOBJIETBOPUTEIHHOY.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl  HpeAyCMaTpuUBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMcs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELICHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEILHOY.

DK3aM€H MOXET MPOXOJUTh B BUAE YCTHOI'O OIpOoca WM TecTHpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE MPOX0KICHUE 00y4atOIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIETEHIMI 00y4aroImerocs:



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

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTIO IMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIECTBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He copMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMS M HABBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IIPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMA M IIEpeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YyTOOBI IMEpe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe Ja0OpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJTOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
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Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




