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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMy OakajaBpuaTa [0 HampaBJICHHIO MOAroToBKH/ crenuansHoctd  11.03.01
«PagnorexHuka»  HampaBleHHOCTH  «PaaMOTEeXHHMYECKHME  CUCTEMbl  paJUOJIOKAllUU U
panuoHaBuranumy. JucruumimHa peanusyercs kapeapoi «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-1 «Cnoco0eH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTEMaTHKH JUIsl peILIeHHs 3a/1a4 MH)KEHEPHOU JesITeIbHOCTH

OIIK-2 «CrnocobeH caMOCTOSITENbHO MPOBOAUTH IKCIEPUMEHTAIbHbBIC MCCIEIOBAaHUS U
UCII0JIb30BaTh OCHOBHBIE IPUEMbI 00PA0OTKH U NMPEACTABIECHUS MOJTYYEHHBIX JTaHHBIX)

ConepxaHve TUCHMIUIMHBI OXBAaThIBAET KPYI BOMNPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IpernonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOro0 mpolecca: JIEKIUH, JJAO0paTopHbIe PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

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

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

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

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

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

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

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

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u Kon n HaumeHoBaHue HHIUKATOpa
HAaUMEHOBaHUE
KOMTIETEHITHH JOCTHXKEHHS KOMITETCHITUU
KOMIIETEHITHH
OIIK-1.3.1 3HaTh ¢pyHIaMEHTAIbHBIC
OIIK-1 Cnocoben 3aKOHBI IPUPOIBI 1 OCHOBHBIE (PH3UYECKUE
HCII0JIb30BaTh U MaTeMaTUYeCKUE 3aKOHbBI
nojoxenusd, 3akoHbl | OIIK-1.Y.1 ymeTs npuMeHsTh pU3nUecKue
U METOJIbI 3aKOHbBI 1 MaTeMaTH4YeCKHE METO/IbI JIJIs
Ob6memnpodeccnoHanbHBIE
€CTECTBCHHBIX HAYK | PEHICHUS 3a7a9 TEOPETHUECKOTO 1
KOMIIETEHIINH
Y MaTeMAaTUKH JJIs MPUKIIAHOTO XapaKTepa
pelIeHus 3aaa4 OIIK-1.B.1 BnageTs HaBbIKaMU
WHXEHEPHOM WCIIOJIH30BaHUS 3HAHUHN (HU3UKHU U
JESITEIILHOCTH MaTEeMaTHKH JIJIsl pelIeHUs 3a1a4
VWH)XCHEPHOU JIeSTeIbHOCTH
OIIK-2.3.1 3HaTH OCHOBHEIE METOILI U
CpEeJICTBA MPOBEACHUSI SKCIIEPUMEHTAIbHBIX
UCCJICIOBAHMIA, CUCTEMBI CTAaHIAPTH3AIUH U
cepTuduKaIuu
OIIK-2.Y.1 ymers popmynupoBaTh B
OIIK-2 CriocoGen yMETb GOpMy.Lip
paMKax MOCTaBJICHHOM 1IeJT POeKTa
CaMOCTOSITENIEHO
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a]1a4,
MIPOBOJUTH
o0ecrevynBaroIuX ee TOCTHKEHHE;
IKCIIEPUMEHTATIbHBIC
OIICHUBATh JOCTOMHCTBA M HEJJOCTATKU
O6menpodeccuoHaabHbIE | UCCICIOBAHMS U
BO3MOXKHBIX BApUAHTOB PEILICHUS 3a]a4H;
KOMTIETEHITHH UCIIOJIb30BATh
OTIPE/ICIIATh OKUACMBIE PE3YIbTAThI
OCHOBHBIE ITPUEMBI
pelIeHus BbIACTIEHHBIX 3a/1a4; BEIOUpATh
00paboTKu U .
CHOCOOBI ¥ CPE/ICTBA U3MEPEHUN U
IpeJICTaBICHUS
MPOBOAUTD SKCIIEPUMEHTAIILHBIE
MOJTyYEHHBIX JaHHBIX
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;
— «MaremaTnka. MaTemMaTHdeCKHI aHAIIN3,
— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.
3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOATEJIBHOE 3HAYEHUE, TaK U UCIOJIb3YIOTCS IIPU U3YUYEHUN IPYIUX JUCLMILIAH:

— «DIIEKTPOTEXHUKAY,

— «MexaHuKa»;

— «MarepuanoBeneHue;
— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI

Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboThI O AUCIUIIIHHE (M paclpeaesieHne 3TOI TPYJOEMKOCTH IO CeMecTpaM) MPEeACTaBICHbI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboThI Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKkocmsp OUCYUNTUHDL, 13/ 468 4/ 144 4/ 144 5/180
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 48 16 16 16
B TOM YHCJIE:

nexumu (JI), (gac) 24 8 8 8

npaktudeckue/cemunapckue 3anarus (113), 12 4 4 4

(qac)

naboparopusie padbots (JIP), (dac) 12 4 4 4

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

HK3aMeH, (4Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3., OK3. OK3.
mudd. 3auger, sk3amed (3auer, Hdudd. 3au, | OIk3., JK3.

DK3.**) OK3.
IIpumeuanue: " kannaTcKuil SK3aMeH
4. ConepxaHue TUCIUTIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIAHEI IO pa3/ieiaM U BUIAM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jexmuu | 113 JIP KII CPC
Pa3nensbl, TeMbl IUCHUTIITMHBI (qaLé) (C3) | (aac) (qac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynsapHas ¢puzuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 2
Pa3nen 4. DnextpuuecTBo 3 2 2 40




Paznen 5. Maruetusm 3 1 1 40
Pa3znen 6. Onruka 2 1 1 39
Uroro B cemectpe: 8 4 4 119

Cemectp 3
Pasnen 7. KBanroBag onruka 3 2 2 52
Pa3nen 8. KBanToBasg MexaHuka 3 1 1 52
Pa3znen 9. ®usuka aToMHOTO sipa 2 1 1 51
Hroro B cemectpe: 8 4 4 155
Hroro 24 12 12 0 393

[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIMMHUCSA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynayiei
npodecCHOHATBLHOMN 1eATeNFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MMPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3eNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u conepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepuaibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenue. HopmanbHoe u
KacarenpHOe yckopeHus. [locTymaTenbHoe M BpalaTeNnbHOE
nBwxeHne. OcCHOBHasi 3ajaya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3pb JMHEHWHBIX M  YIJIOBBIX BEJIMYMH IpU
BpalaTeJIbHOM JIBUJKEHHH.

WNuepuumanbHple  cucteMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukd. HewHepumanbHbIE CHUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmmyibca. LlenTp
Macc u ero AsmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTta W MOIIHOCTh. KuHeTHueckas >HEprus.
3aMKHYTBIE U HE3aMKHYTbhIE cUcTeMbl. [loTeHIIMabHAs SHEpTrUs
cucteMbl. CBsI3b MEXAy NOTEHIMAIBHOW SHEPrueid M IMOoJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOU OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [MHAMHUKHU BpallaTeJIbHOTO
JBWKEHHUS  TBepporo  Tena.  KuHermdeckas — sHeprus
BpallarouIerocs TBepJ0ro Tea.

ITocTynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.
JlopenoBo COKpaIllCHHE JUIAHEI CTEPHKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKU. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PEIATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrus




penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MCKIY BHGPFHGP'I 1 UMITYJIbCOM YaCTUIIbI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUN MasSTHUK, (PU3NUYECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOIHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHuUN Cyneprno3uIuy.
Oneprust BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexkyasipuas pusuka.

TepMoguHamuueckrue CcocTosAHUs W mporecchl. [loHsTue
dbyHKIIMM  coctostHMs. BHyTpennsisi sHeprus. KomudectBo
TeroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJio TepMOJMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTHUs
KaK (YHKIHS COCTOSHUA. TermioeMKocTh. DHTpomusi. BTopoe u
TpeTbe Haudaina TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHUE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, AHTponus). CKOpPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUJCANbHBIX  Ta3o0B.
Pacnpenenenune bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsja.
B3aumoneiicTBue IIEKTpUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HamnpsskeHHOCTh
JIEKTPOCTATUYECKOr0  moJid.  [IpuHIMO  CynepHo3uIMH.
DneKTpuyeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nonas. Teopema O ULUPKYJIALMM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIManbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTAaTHUYECKOTO  T10JIS,
CBI3b MEXKIy HUMU. TeopeMa ["aycca a1t 31€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
Honspuzanus quaaeKTpuKoB. CBOOOHBIE U CBA3AHHBIC 3aPsi/Ibl.
Jwusnextpuyeckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHUE  (MHOYKIHS).
Teopema ['aycca 1jisi 2JIEKTPUYECKOTO TOJSI B JIUDJICKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpaencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsA0B. DHEPrUs 3apsKEHHOTO IPOBOJHHUKA.
OO6beMHas I0THOCTh SHEPTUH JIEKTPUUECKOTO MOJIS.
DNEeKTpUYECKUH TOK. DIEKTPOABMAKYIIas cuia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTEerpasibHOM W AuddepeHnamIbHON
dopmax.

Pa3pnen 5.

Marnerusm.
3akoH buo-Casapa-Jlannaca. Ilone coneHonpga u Topoupa.




®opmyina Jlopenna. Cuna Ammepa.

MaruuTtHoe mnojie B BemiectBe. HamarunueHHOCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsioxeHHocTb MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O IUPKYJIAIHUA
BEKTOPA HAIIPSY)KEHHOCTU MAarHUTHOTO TOJISL.

3akon @Papanes. [IpaBuiio Jlenna. Camounnykinusa. B3anmuas
WHYKIHUA.

OObemMHasl TUIOTHOCTh JHEPTruud MarHuTHoro mons. Cucrema
ypaBHeHu Makcsemuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMAaTHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH. Bektop  YMoBa-
[loitHTHHra. 3aKkoHBI MNPEJIOMJIEHMS U OTPaKEHHUs CBETA.
AOCOIOTHBIN MOKa3aTeIh MTPEIOMIICHUS.

Wntepdepenmusa. Meronsl HaOM0AeHUSI HHTEPPEPEHLINU CBETA.
Hudpakmus ceera. [Ipunnun [Moiirenca-Openens. ducnepcus
ceera. Judpakmmonnas pemrerka. [lomspuzanus cBeta. 3akoH
Maumoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe w3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4YeHUus: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopmycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3nen 8.

KBanToBasi MexaHHuKa.

Teopus bopa. Onbitel @panka u I'epna. I'unoresa ne bpoitns.
®da3zoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoitns.
[lIpunnunn ~ HeompeneneHHoctu  [eizenOepra.  BomHoBas
¢yHKIMSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3MYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenuHrepa, KBaHTOBbIE COCTOSHUA. KBaHTOBBIE ypaBHEHUs
nemkennsa. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sAMme. KBanTtoBbli ocummiatop. Hynesas
SHeprusi, HyneBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MexaHWKe. KBaHTOBbIE 4HCIIA.
OpOuTanbHBIE ~ MEXaHWYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Onpir Ilrepna u I'epnaxa. Cnue anektpona. IlpunHnumn
TOKJECTBEHHOCTH MuKpoyacTull. DPepMHOHBI U  OO30HBI.
Cummerpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuanun  [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUI CIEKTP aTOMOB
1 MoJiekyJl. [Ipupoaa XuMU4eCKoil CBA3M.

Pazmen 9.

®du3uKa AaTOMHOI0 AApPAa.

AtomHoe sapo. JledekT Macchl, SHEprus CBsA3M sapa. SmepHbie
CHIIBI. MO,Z[GJII/I aTOMHOT'O sapa: KarcjbHas MOJCIIb,
o0OosioueyHass Mozelb. Buabl pagMoOaKTUBHOIO H3IYYECHHUS.
3aKoH paanoaKTHBHOTO pacnana. Anbga-pacnaj. bera-pacnan.




IM'amMma-u3nydenune. HacTHIbl 1 aHTUYACTHUIIBI.
Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas

peakuusi. SnepHeie pe
DyHIaMEHTAIbHBIE

aKTOPBI.

B3aWMOJIENCTBUS.

aeMeHTapHbIX yacTull. KBapku.

Knaccudukanus

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTHYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOTHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTUUeCKUX Dopmer TpyrnoeMKOCTh, |IPAaKTUYECKOU |pa3aeiia
/11 3aHATAN TMPAKTHICCKIX (dac) MOJATOTOBKH, | JUCIIUII
SaHsATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemenue 3agag 2 1
TUHAMUKa
a0COJIIOTHO TBEPIOTO
Tea
2 Kunematuka u Penrtenue 3anau 1 2
IUHAMHKA KOJIeOaHUH
3 MounekynsipHo- Pemenue 3amau 1 3
KUHETHUYecKasi TEOpHUsl
Cemectp 2
4 HanpsiokenHocts u Penrenue 3anau 2 4
MTOTECHIIUAT
ANEKTPOCTATUYECKOTO
oJis
5 WNunykuus Pemenue 3amau 1 5
MarHUTHOTO TOJIS.
Cumbel B MATHATHBIX
MOJISAX
6 WuTtepdepenmus, Pemenue 3amau 1 6
T paxims,
NoJIIpU3alus
Cemectp 3
7 Dddext Komnrona, Pemenue 3amau 2 7
CBOHMCTBa (POTOHOB
8 ATtoM Bopopoaa. Penrenue 3anau 1 8
IToctynartse! bopa
9 S nepHbie peakuumn Penrenue 3anau 1 9
Bcero 12
4.4. JlabGopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOSMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue nabopaTopHbix paboT TpynOEMKOCT®, | MPAKTHUCCKOH | pasieia
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI




Cemectp 1
1 | Mastauk MakcBeria 2 1
2 | MaTtemaTu4eckuii 1 000POTHBIN MasSTHUKH 1 2
3 | OnpeneneHne CKOPOCTH 3BYKa B BO3IYXE 1 3
Cemectp 2
4 | OnpeneneHue JIEKTPOEMKOCTH KOHJIEHCATOPA 2 4
5 | OnpeneneHre ropu30HTATBHON 1 5
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
6 | Komsa HeroTona 1 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3Ty4CHUS 2 7
8 | Ompenenenue MOTEHIUAIOB BO30YKICHUS 1 8
aTOMOB
9 | Onpenenenue 3HEPTUM 0L — YACTHII 1O 1 9
poOery B BO3AyXe
Bcero 12
4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aroImxcs
Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac
1 2 3 4 5
W3ydeHne TeopeTHUeCcKOro MaTepuaia 99 30 30 39
nuctuiiuHbl (TO)
[TonroroBka K TEeKyIIeMy KOHTPOJIIO 99 30 30 39
ycneBaemoctu (TKY)
KouTtposbabie paboTsl 3a09ankoB (KP3) 96 29 29 38
IToaroroBka kK IpOMEKyTOUYHON 99 30 30 39
arrectaruu (ITA)
Bcero: | 393 119 119 155

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYaIOMIMXCS IO TUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAaMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpHUBEEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

lngp/ bubnmuorpaduueckas ccpuika Komriecrso
URL anpec P 9K3EMIULIPOB B




OnomoTeKe

(kpome
IEKTPOHHBIX

9K3EMILIIPOB)

53 Kypc ¢usuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:
Axanemus, 2015. - 560 c.: puc., Tabu. -
(Bricmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, U. E. DnexrpomaraeTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.

E. Uponos. - 12-e uza. - Mockaa :
JlabopaTtopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, U. E. 3agaun no obmeit Gpusuke :

product/1984908 yuebHoe nocoodue ais By3oB / U. E. Uponos.
- 14-e uzn. - Mockaa : JIabopaTopust 3HaHUH,
2021.-434c.

https://znanium.com/catalog/ | Kann, K. b. Kypc o0mie#t pusuku : yaebnoe

product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :

NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyisi By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHONW ceTh «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢dusuka

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaAIa «Y CIIeXu
¢usnueckux Hayky, OU3NYECKUil HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoii akageMuu HayK

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




https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0Opa3zoBaHHE»

https://fizikaguap.ru/ OO6pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEMOT0 IPOrPaMMHOT0 obecrieueH s peacTasieH B Tadbmuie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HaumenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3YEMBIX pu

OCYIIIECTBIICHUH 00Pa30BaTEILHOTrO MpoIiecca Mo JUCIUILTHHE
[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW U1  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VY4ebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-
71a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THUTIA, ITeTepOypr, yi.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aynuTOpHs Ui NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U ITerepOypr, y.
VHJVBHUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U l'acremno, a. 15,
MIPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

OcHanienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB sl PU3HUECKUX
U3MepeHuil (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)

VYueOHas ayIuTOpH IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalUU.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

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

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./ [udpaknronnas pemeTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEeKTpaabHbIX TUHUM; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHUs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU IO
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius minockux BoiH, 4. JludpakiponHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTALUI, TEKYIIETO
KOHTPOJISL U TPOMEKYTOYHOH aTTeCTallUu.

OcHanienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE

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




cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YuebHas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; Ta00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXKYTOYHOM aTTeCTallu

Bua npomexyTouHOM aTtTecraiuu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONpoCoB K 3K3aMEHY;
DK3aMeHAIlMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OILEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJaronMMHCS NPUMEHseTCsl S5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IMpaBUIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs CHOPMUPOBAHHOCTH KOMITETCHITUIA

Or1eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OauibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

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

— ONMUpasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIUTEPaTypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C TPAKTUYECKON
NeSITeTIbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIMATM3HPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»




Olsl_eégjii Zgﬁgn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— o0y4arouuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepuall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh HA 3HAHWS OCHOBHOU
JUTEpaTypHl;
«OpOMION — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBA€T YCBOCHHBIE 3HAHUS C HPAKTUYECKON JESATEIBHOCTHIO
«BAYTCHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ ITOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000O0IECHMS;
— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIONyCKaeT HeCYIIECTBEHHBIE OINOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GATTOHOY — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHUI
HallpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIENMAIIM3UPOBAHHBIX OHSITHM.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3ATTCHOY paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY; 5
— UCIIBITBIBAET TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUI;
— HE MOKET apryMEHTUPOBATh HAy4YHbIE [TOJIOKEHNS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.
10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 3K3aMeHa
Kon
Ne /m [Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIlK-1.3.1

2 Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAHT'€HLUATIbHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-1.Y.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrmoBas OIK-23.1
CKOpOCTB U YTJIOBOE YCKOPEHHE. o

5 JatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1
[Ipoananu3upyiite OTIMYMA CHEAYIOIIUX (U3UYECKUX MOJeNeit:

6 adcomotHO TBEPHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure OIK-1.Y 1
IpUMep, B KOTOPOM OJHO M TO K€ TEJIO BBICTYNIACT B KayeCTBE o
MarepuasibHON ToUuku 1 ATT.

7 [Tokaxure CB3B  MEXKIY JUHEWHOM M YIJIOBOM CKOPOCTBIO OIK-2.Y 1
MaTepUaIbHON TOUYKH.

[Ipoananu3upyiite xapakrtep NPSAMOJIMHEWHOTO IBWKEHHUS Tejla IO

3 U3BECTHOMY 3aKOHY JABIKeHus x(f) = 10 + 2*¢ + 0,5%7 (m). Kakoit OIK-1.V 1
NyTh MPOHAET TeNo 3a Yyka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
IPUMEHEHNE 3aKOHOB, UCIIOJIb3YEMBIX JUIsl PEIICHUS 3a/1a4H.

9 ChopmynupyiiTe nepBoiii 3akoH HproToHA. OIIK-1.3.1

10 OOBsCHUTE NPUHIMIT M3MEPEHHs] BEIMYMHBI CHIbl, ocHOBaHHbIM Ha | OIIK-2.3.1




TpeTbeM 3aKoHe HbloTOHA.

11

OOmbsicHHUTE, KaK, COTJacHO BTOPOMY 3akOHY HpIOTOHaA, 3aBHUCHUT
YCKOpEHHUE TeJla OT €ro Macchl.

OIIK-1.3.1

12

[IpuBenure npumep, WIUIFOCTPUPYIOLIUN IEHCTBUE TPETHETO 3aKOHA
HeroroHa.

OIIK-1.V.1

13

Kamenb nexut Ha 1HE cocyza, OJHOCTBIO NOrpyKEHHBIN B BoAy. Kak
WU3MEHHUTCS CWJIa JaBJICHUS KaMHS Ha JHO, €CIIH CBEpPXYy HaJUTh
KepocHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

OIIK-1.B.1

14

HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy
TPAEKTOPUH ILJIAHET.

OIIK-1.3.1

15

OL[GHI/ITG 3aBUCHMMOCTb CHJIBI BCCMHUPHOI'O TATOTCHUA OT MAaCChl
B3aUMOJICCTBYIOIIMX TEJT W PacCTOSHUA Mexay HUMU. OOocHyiiTe,
KaK HM3MCHHUTCS CWJIa B3aUMHOTI'O TATOTCHHUA ABYX TCJI, C€CJIIM MACCy
OJIHOTO U3 TeJl YBEIMUYUTh BIBOE, a PACCTOSHUE MEXIY TelaMu —
YMCHBIIUTL B JIBA pa3a.

OIIK-2.B.1

16

JlaiiTe onpeneneHrne uMIysbca Teja Kak (GU3N4ecKor BETHYHHBI.

OIIK-1.3.1

17

Chopmynupyiite, n0pU KaKUX YCIOBHUSX  BBINOJHSIETCS
COXpaHEHHUsI UMITYJIbCA.

3aKOH

OIIK-2.3.1

18

Ha?:OBI/ITe, Kakas d)HSquCKaH BCJIIMYHMHA HA3bIBA€TCSA MOMEHTOM CHUJIBI.

OIIK-1.3.1

19

CpaBHHTE 3alIUCH OCHOBHOTO 3aKOHA AUHAMUKHU JIJIsl TOCTYIMATEIbHOTO
W BpaIIaTeIbHOTO ABWKCHHSA. Halinure B3aMMOCBS3M MEXKIY STUMH
3aKOHaMM.

OIIK-1.V.1

20

ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA.

OIIK-1.3.1

21

Jlaiite onpenenenne paboThl Kak (GU3NYECKON BETHMUNHBI.

OIIK-1.3.1

22

CdopmynupyiiTe, 4TO TaKOE MOIIHOCTh KaK (pU3NUecKasi BeIMYHHA.

OIIK-1.3.1

23

OObsicHUTE, TTOYEMY LEHTPOCTPEMUTEIbHAS CHUJla MPU BpallEHUU IO
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.

OIIK-1.V.1

24

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoil m = 1 Kr o 1eicTBUEM
HEKOTOPOM CHIIBI U3MEHUJIO CBOIO CKOPOCTH C vp = 1 M/c 10 v = 3 m/c.
OOocHyliTe TPUMEHECHHE 3aKOHOB, HCIIOJIB3YEMBIX JUISI PEIICHUS
3aJ1a4H.

OIIK-2.V.1

25

OObsicHUTE, B YE€M COCTOMT pa3lIUyUe MEXKIY KOHCEPBATUBHBIMHU H
HEKOHCEPBATUBHBIMH CUJIAMHU.

OIIK-1.V.1

26

Kakoit kopalip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH
HEHArpy>K€HHbId — TpU OAMHAKOBOW MOIIHOCTU  JBMrareins?
OO6ocHyiiTe CBOIl OTBET.

OIIK-1.B.1

27

JlaiiTe onpeneneHre NOTeHIMaNbHON dHeprun. OT 4ero OHa 3aBUCUT?

OIIK-1.3.1

28

OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C
MOTEHIINATbHON YHEPTUEH.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
IIpuBenuTe npuMep BBINOITHEHUS 3aKOHA COXPAHEHHS YJHEPTUU.

OIIK-2.3.1

30

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOM [ = 50 cwm,
CIIOCOOHBIN BpalaThCsl OTHOCUTEIBHO OCH, MPOXOMAIIEH uepe3 ero
cepenuny. PaccumTaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-2.V.1

31

[TokaxkuTe Ha mpuUMepe TOHKOro cTepkHs nnuHon 20 cM u maccoi 30
I, Kak npumeHnserca teopema lllreliHepa [ pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA HA
OJIMH U3 €r0 KOHIOB.

OIIK-1.V.1

32

HazoBute Qopmyny, mo KoTopod BBIYUCISETCS MOMEHT HMITYJbCa

OIIK-1.3.1




aOCOJIIOTHO TBEPIOTO TEIa.

Kak BblUHMCHgeTCS KHHETHYECKAS OHCpPIrUsd BpallCHUA a0COJIFOTHO

33 TBepaoro Tena? CpaBHute ¢ dopmynoi s kunerndeckou sHeprum | OIIK-1.V.1
MOCTYINATENbHOTO IBUYKEHUS.

ChopmynupyiiTe 1Ba  TOCTyJaTa TEOPUHU  OTHOCHUTEIHHOCTH

34 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniuBa i B crienuaibHOW Teopun oTHocutenbHocTH (CTO)

35 KIaccudeckas (popMyna s KHHETHUecKo# sHeprum E = m*1*/2? OIK-1.Y 1
Ecnu Her, TO Kak pacCUMTBHIBACTCS KHHETHYECKash HSHEpPrus Tela T
coriacHo CTO?

Onpenenure, Kak M3MEHUTCS NEpUOA KOIeOaHU MPYKUHHOTO

36 MasiTHUKAa IpU YBEJIMYEHMM €ro maccel B 2 pa3a, a xectkoctu | OIIK-2.V.1
NPY>KUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus rapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1
Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHATBCA XOJ
MasiTHUKOBBIX YacOB NpPH HACTYIUIEHUU JIETHUX JKapKuUX JHEH IO

38 CPAaBHEHHIO C XOJIOJHBIMHM 3UMHHMMM JTHSMH, €ciu dackl yctaHoieHs! | OIIK-1.B.1
B HEYTEIUICHHOM MOMEUICHUH (CTepKEHb MAasgTHUKA METaJNTNYeCcKuil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 ChopmynupyiiTe onpeeacHue BOJTHBI. OIIK-1.3.1

40 OOBsSICHUTE pazNu4he MEXIy TMPOAOIBHBIMA M  TONEPEUHBIMH OIK-1.V 1
MEXaHUYECKUMHU BOJIHAMHU.

41 3anumuTe ypaBHEeHUe Oeryeil BOJIHBI. OIIK-1.3.1

42 HazoBute, ueMy paBHa cpenHssi 00beMHas TIIOTHOCTh SHeprun BoaHbl. | OIIK-1.3.1
Hcrounuk 3Byka U MPUEMHUK ABUKYTCS APYT OTHOCUTEIBHO Apyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie

43 paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE OMK-1.Y 1
OTHOCHTEIIbHOE U3MEHEHNEe YacTOThI 3ByKa 3a cueT 3¢ dekra omiepa. T
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roifrexca. OIIK-1.3.1

45 HazoBure onpenenenmne nHTephEpPEHIINN BOJIH. OIIK-1.3.1

46 Cq)opMyanyﬁTve, YTO Ha3bIBaeTcs crosued BomHOW. [IpuBegute OMK-1.Y 1
pUMEp CTOsTYEH BOJIHBI.

47 HazoBuTe ocHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPBIMH OMUCHIBAETCS OIMK-2.3.1
TEPMOJMHAMHUYECKAs] CUCTEMA.

Ha onny wamry BecoB MocTaBWIM ONIOAIE C TOopsidei BOJOHM, a Ha

48 Ipyryio ypaBHoBemmuBawmue e€ rupu. Coxpanutcs nu ¢ teuennem | OIIK-2.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anummuTe ypaBHEHHUE COCTOSIHUS UCAIBHOTO rasa. OIIK-1.3.1

50 YKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y YKECTKOH JIBYXaTOMHOM OIK-13.1
MoJieKyJibl. C KaKUMU JIBUYKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.1

59 Onenute, 4yBCTBUTEIHHOCTh KaKOIO TEPMOMETpA BBIIIE — PTYTHOTO OIK-1.B.1
WIM CIIUPTOBOTO (TIPU MPOYUX PABHBIX YCIOBUSX)?

I"a3, Haxonsimmiics npu noctossHHOM AasieHun p = 100 klla, uamenun | OIIK-2.V.1

53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.

54 CrenaliTe BBIBOJBI IO XapaKTepy MU3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-1B.1
ero 6bIcTpoM pactirpeHuu. OTBET MOSICHUTE.

55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIIMHA. OIIK-1.3.1




OlieHUTE CUTYalMIO: KaIljid MACJSTHUCTOM >KUJIKOCTH IIONajaeT Ha
MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY.

56 R OIIK-1.B.1
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TMOBEPXHOCTh BOIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM
57 nap OAMHAKOBOM Macchl IIpu OfHOM M TOoM ke TeMmmeparype? | OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYeYHOTo 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JBYX OJJIEKTPOHOB, €CIH OIK-2.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Ipoananm3upyiiTe, Kakyr pabOTy COBEpIIAET AIEKTPOCTATHYECKOE
61 MoJIe TIPOTOHA B aTOME BOJOpOJAa MpU ToJHOM oOopoTe aektpona | OIIK-1.V.1
BOKPYT HETO.
62 Kak B3auMHO OpHUEHTHPOBaHbI CUJIOBBIE JIMHUU U SKBUIIOTEHI[MAIbHbIE OIMK-13.1
OBEPXHOCTU?
63 B xakux emamnunax cucteMbl CH MOXHO M3MEpPSITh HANPSKEHHOCTD OMNK-23.1
AJIIEKTPUYECKOTO NOJIsi?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoill BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU pa3HOCTH MmoTeHuuanoB mexay | OIIK-1.V.1
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
OueHnurte, KakOoW €MKOCThIO OyayT o0jamaTh MeETATHYSCKUe
68 IIACTHHBI TOMmaap0 0.2 M, KOTOpBIE pazesieHsl cinoeM mapaduna (¢ | OIIK-2.B.1
=2.5) Tommuuou 0.5 cm?
Cnenailite BBIBOA, KaK M3MEHHUTCS DSJIEKTPOEMKOCTh ILIOCKOIO
69 KOHJICHCATOpa ¢ KBAJpPaTHBIMM IJIACTUHAMH, eciid u3 »Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYT'H C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
OnieHuTE CHUTyalMIO: JBa KOHJIEHCAaTOpa OJMHAKOBOW eMkoctu 200
70 MK®D coenuHeHBI MapawienbHo. Kak m3aMeHuTcs ux obmasi emkocth, | OINK-1.B.1
€CJIM COeJIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKaA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
73 Kaxk u3mMeHuTcs conpoTuBlieHHE POBOAA, €CJIU €r0 IJTUHA YBEIHUUTCS OIK-2.Y 1
B 4 pasa, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnu 3 KOM mpu OIK-1.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jaiite onpeneneHre MarHMTHOW UHAYKITUH. OIIK-1.3.1
76 Kakum 00pa3oM omnpenensercst HanpapjieHue CHiibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeIUYMHA MArHUTHOTO TOJISI B LEHTPE OIK-1.Y 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
Paccunraiite MarHMTHyH0 MHIYKIUIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI UM (peppOMarHUTHBINA
7 CEepJEYHUK ¢ MpoHHUIaeMocTrio | = 100, eciu mo HEMY MPOXOAUT TOK
cuioi 2 A.
80 PaccuuTaiiTe miIoTHOCTH HaMOTKHM TOpouAa, HeoOxomumyto, 4yTooOsl | OIIK-1.V.1




Mpu CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTi.

81

Onpenenure, Kakol 3apsifi HECET 3JIEMEHTapHas 4acTHlla, €CJIM OHa,
JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.

OIIK-2.V.1

82

OneHuTe CUTyaluio: B MArHUTHOE TOJI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
BJICTAIOT IIPOTOH U JJIEKTPOH. byNyT M OTJIMYATBCA UX TPACKTOPUH, U
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

OIIK-1.B.1

83

B dem cocTouT siBJIeHHE 3JIEKTPOMArHUTHOW MHAYKIIUN?

OIIK-1.3.1

84

[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE
BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM
10 cMm HaxoguTcsi B MarHUTHOM none ¢ uHaykuuedr 50 mTn. Otser
3anuimTe B MB.

OIIK-1.V.1

85

Jlaiite onpeneneHns: AMaMarHeTHKaM U IapaMarHEeTUKaM.

OIIK-1.3.1

86

Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu?

OIIK-1.3.1

87

UT0 Ha3bIBaIOT KO3PLUUTUBHON CHUIION?

OIIK-1.3.1

88

Onpenenure, KaKas dHEPTUs 3aKIOYEHA B KAaTYIIKE WHAYKTUBHOCTBIO
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

OIIK-1.V.1

89

[Ipennoxute crnocod H3MEpPEeHUs] BETUYMHBI MAarHUTHOW SHEPruH,
3aKJIFOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

OIIK-1.V.1

90

UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM?

OIIK-1.3.1

91

Kak B3auMHO OpHEHTHPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
HAIMpsODKCHHOCTU  JJICKTPHUYCCKOI'0 IIOJId, Mar HUTHOU HHAYKIOUU U
CKOPOCTH BOJIHBI?

OIIK-2.3.1

92

CdopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyiTe, A€ CBET IABMXKETCS ObICTpee — B anmase (n = 2.42)
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOPOCTH CBETA B
JIAHHBIX cpenax’?

OIIK-1.V.1

94

OuenuTe cuTyalMio: JIyd CBETa MaJaeT Ha TPaHULy pasjena JIByX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomiieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPAXKEHHBINA U MPETOMIICHHBIN JIy4u
ObulM TepHeHIUKYIsApHbl Apyr apyry? Ecmm pa, omnpenenure
II0Ka3aTeNb IPEIOMIIEHHUS BTOPOH Cpebl.

OIIK-1.B.1

95

Urto Ha3wiBatOT nHTEpEpeHIuei ceera?

OIIK-1.3.1

96

Onumure, B 4eM pas3Inyue MEXAY I€OMETPHUYECKONW M ONTHYECKOU
Pa3HOCTBIO XOJd CBETOBBIX JIYUEH.

OIIK-1.V.1

97

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU
OKpacKMd y TOHKHMX IUICHOK (pa3jiuTO€ Ha MOBEPXHOCTHU BOJBI MAacCJo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-1.B.1

98

Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl
HAOJIOACHUS JUCTICPCHH.

OIIK-1.3.1

99

[Ipoananu3upyiite, kakoi HaWOONBIINN MOPSIJOK CIEKTPa MOXKHO
HaOmogaTh Ha JIU(PaKIMOHHOW pemieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00Iy4aroT CBETOM C JIMHON BOJIHBI 500
HM.

OIIK-1.V.1

100

Uemy paBHa pa3HOCTh (ha3 JBYX CBETOBBIX BOJH, NPU KOTOpPOU
Ha0J10/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAIM3ATOP TaK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IUJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciiy4ae?

OIIK-2.V.1




Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS

103 JaMIibl, €ciau YABOUTH ee Temmeparypy? OOochyiire Bam otser, | OIIK-1.V.1
onupasch Ha 3akoH Ctedana-bonbiimMana.
Pacnionoxure crnenyromue CHEKTpaJbHBIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COJIIOTHON TeMIEPaTyphI:
A — Oenble 3Be315I,

104 | O wemmsre, OIK-2.V.1
M — kpacHbsle,
O — romyoOnie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHsS! aOCOTIOTHO YEPHOTO Tela.
OO0BsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS 1BETA.

105 OOBsicHUTE TPHUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-1.Y 1
ONTUYECKOTO MUPOMETPA.

106 Uro Ha3pIBaeTcs BHEMHUM GoTodhdhexrom? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsiTh sHepruto potonon? | OIMK-2.3.1
MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

108 MeTajuia, pabora BeIXxojga KoToporo pasHa 3.5 3B? OGocuyiite cBoit | OIIK-1.B.1
OTBeET.

109 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO OIK-13.1
U3ITyYEHUS.
OO0mbscHUTE, KaK SHEPrusa (POTOHA CBSA3aHA C JUIMHOI CBETOBOW BOJIHBI.

110 . OIlK-2.3.1
OO6ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOMHBI A = 97,04 mM paccesyicss Ha HEMOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeieHus

11 OTHOCHUTEJIBHOTO ~ WM3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHA  mpu OTK-1 B.1
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMMYuHy B YKa3aHHOM
cinyyae. KoMntoHOBCKast nnuHa
BOJIHBI paBHa 2,426 M.

112 Onummre, 94TO MpeACTaBIsET OO0 aToM B paMkax Mozaenu TomcoHa. OIK-13.1
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN? o
ATOM BOAOpOJAa HaXOJUTCSI B OCHOBHOM COCTOSIHMM. Kakol IJIMHBI

113 BOJIHBI M3JTy4EHUE MOXKET UCIYCTUTh JaHHbIA atom? OOocHyite Bam | OIIK-1.V.1
OTBET, UCIOJIB3Ys NocTy1aTel bopa.

114 B gem coctout runotesa ne bponsns? OIIK-1.3.1
OObsicHUTE, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT

115 BOJIHOBbIE cBoMcTBa. IlpuBenute mnpumepsl, mnoareepxkaaroue | OINK-1.3.1
BOJIHOBBIE CBOICTBA YaCTHII.
Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TIpU

116 MoMnajJlaHu B BOpoOTa MMMpHHON 7 M, ecnu macca msada 400 r., a | OIIK-2.V.1
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

117 KaxoB ¢hu3nvecknii CMbICT BOTHOBON QyHKIIUN? OIIK-1.3.1
B ueM oTnuuMe cTaMOHAPHOTO M HECTALMOHAPHOTO YPABHEHMS

118 N OIIK-2.3.1
[Ipénunarepa?
CpaBHuTte JuIMHY BOJIHBI ¢ bpoiina nns mapuka maccoi my, = 0,2 r u

119 IPOTOHA MACCOU m,, = 1.67%107 KT, UMEIoIMX oguHakoBbie ckopoctr | OINK-1.V.1
V.
Kakum o0pazom »sHeprusi «HyJEBbIX KoOJIeOaHHI» KBAaHTOBOIO

120 rapMOHMYECKOIO0  ocLWIIsATOpa  cBsizaHa ¢ cooTHoweHuem | OIIK-1.V.1

HeonpeaeneHHocTel [ eizenoepra?




121

HocanaﬁTe, CKOJIBKO JJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arMojHeHa BHEMIHsS 2p-0005I04Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

123

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusl KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-2.B.1

124

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIIMAIBHON IME IUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXO4AUTCSA B COCTOAHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneiauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinnTe ux B ykazaHHOM Clly4ae.

OIIK-1.B.1

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBLIBAKOTCA
craructukor Gepmu-/Iupaxa? [IpuBenure npuMepbl TAKUX YaCTHIL.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUUN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-1.Y.1

128

[Ipennoxute  TeopeTndeckoe OOOCHOBAHHWE, KaK  H3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasla, €Clii B HEro BHEAPHUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-1.B.1

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBON CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer mMO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabuiabHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOU MIPOUCXOINUT pabouee n3IyudeHue.

OIIK-1.V.1

131

Yemy paBHa MOJISpHAs TEIUIOEMKOCTh TBEPAOrO Teja, COTJIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

OIIK-2.3.1

132

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHIIITEIHA.

OIIK-2.V.1

133

Kakas wactuma HaseiBaetcss (QonoHoM? Kakum  KBaHTOBBIM

pacrnpeeieHieM OMUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.1

Bormpocsr (3amaun) nms 3avera / qud . 3auera npeacTaBiaeHsl B Tadmuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI paOOTHI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUS/BBHIIIOIHEHUS KYpCOBOM paboThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE PETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabymie 18.

Ta6muma 18 — [IpumepHsIii TepedeHs BOMPOCOB IS TECTOB




Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYUICHCS PaBHOMEpPHO C
IIOCTOSTHHBIM [0 BEJINYMHE YCKOpEHUEM?

1) [psimas nuHuA

2) JIunus ¢ meperubom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-1.V.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX q)H?:H‘I@CKI/IX BCJIIMYHUH UMECT
CAUHUIY UBMCPCHUA, COBITAJAI0IIYIO C e IMHUIICH N3MCPCHUS CHIIBI?

1) Umnynbse

2) Yckopenue

3) Bec

4) YrnoBas cKOpOCTh

OIIK-2.3.1

[Ipoananu3upyiite, Kakoil OTBET SABJISETCA MPABWIBHBIM Ha BOIPOC:
«HUeMy paBHa CyMMa BHYTPEHHUX CHJI, NEUCTBYIOIIUX MEXKIY TElaMU
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?»

1) VI3MeHeHnto YHEPTUU CUCTEMBI

2) Hymo

3) 3MeHeHNI0 UMITYJIbCA CUCTEMBI
4) YCKOpEHHIO LIEHTPa MacC CUCTEMBI

OIIK-1.V.1

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa 4YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU >Heprusimu T, = 6T,. YacTuna
C MaccoM m; ABUTAJIACh BIPABO, @ YAaCTULA C MACCO m, HaBCTpeuy
YacTHUIIE C MacCOl m;.

1) YacTuiel OyayT ABUTATHCS BIIPABO

2) Enunas yacTuua 0yaeT ABUraThCs BJIEBO

3) YacTuiisl OyayT HOKOUTCS

4) Yactuipl OyAyT IBUTaThCS B IPOTUBOMOJIOKHBIE CTOPOHBI

OIIK-1.B.1

Yto mpom30iieT ¢ MOMEHTOM HWHEPIIMH CBUHIIOBOTO IMJIWHIpPA
OTHOCUTEJIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOW OCBHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenurcs

2) YBeauunTcs

3) CoxpaHutcs

4) CTaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxxuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JBIKEHMUS.

HM=J*0
2)e=M/J
3)M=L*w2
4) L = r*p*sina

OIIK-1.3.1

VYkaxxuTe, 4eMy paBeH MOMEHT MHEPLIUU TOHKOTO 00pydya Maccoil m u
paauycar.

OIIK-1.3.1




1) J=m**/12

2) I =m**/2
3) I =m**/3
4) J = m*r*

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEepBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0oTOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAJBHBIX CHCTEM OTCUETA

3) @akT cyuieCTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | amues

OIIK-1.3.1

Vkaxure, B Kakux equHunax B cucreMe CH uzmepsiercs cuna:

1) kr*m/c
2)H

3) kr¥*m’
4) m/c?

OIIK-2.3.1

10

Paccunraiite BeIM4YMHY MOJYJIsI MAKCUMAJIbHON BEJIMYUHBI YCKOPECHUS
TOYKH, JBHUKEHUE KOTOPOH OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

OIIK-2.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeJIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

1) v=o0*k
2)v=k*v
3)v=k*A
Hhv=m/k

OIIK-1.3.1

12

Paccunraiite, uemy paBHa paOoTa KOHCEPBATUBHOW CHJIBI IO
3aMKHYTOM TpaeKkTopuu (1o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yObUTH MMOTEHIIUATLHON YHEPTUN

2) IIponopuroHanbHa MPUPANIEHUIO KHHETUYECKOW YHEPTUN
3) PaBHa ny10

4) 3aBUCHUT OT CKOPOCTH JIBH)KCHHUSI.

OIIK-1.3.1

13

Kakas u3 mepednicieHHBIX (PU3MUECKUX BEIMYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cub
2) MoMeHT uHepuuu

3) MomeHT umiyinnca
4) Cuna

OIIK-1.3.1

14

Korma taHreHnuanbHOE YCKOPEHHME PpaBHO HYINIO, a HOPMaJbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE IBUKEHHUE Ha3bIBACTCA ...

OIIK-1.3.1




1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSIMOJTUHEHHBIM

3) PaBHOYCKOpEHHBIM MIPSIMOJIUHENHBIM
4) PapHOMEpHBIM BpallleHUEM

15

Bri6epute mpaBuibHBIM OTBeT. Kak M3MEHSETCS MOIyJb CKOPOCTH
npu HpSIMOJIPIHefIHOM JBMOKCHHUHM, €CIM 3aBHCHMOCTH HpOfII[eHHOFO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ + t°2

1) YObiBaer

2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) OcTaéTcst TOCTOSTHHBIM

OIIK-1.V.1

16

Kak BeIuncaseTcss MOMEHT HHCPIUHN MaTepHaHLHOﬁ TOYKH?

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

OIIK-1.3.1

17

Kak cootHOCATCS MOMEHTBHI WHEpUMU OUCKa J; U uuauHapa J,
KOTOpBIE UMEIOT PaBHbIE MACCHI M PAIMYChI?

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

OIIK-1.V.1

18

Haiimute oTHOIMEHNE MPOU3BEACHHBIX padoT (Aj/A;), eciau nBa qucka
¢ paBHBIMH Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
W3 COCTOSTHUS TTOKOS IO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-2.V.1

19

Kakoii y4€HbI co3mall CHEeUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?

1) Tanuneit

2) DHHINTEHH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepute ypaBHeHHe, OMICHIBAIOIEE TAPMOHUYECKUE KOJIeOaHUSI.

1) x = 0,1tg(2t2+7/6)
2) x =0,1cos(2t+m/6)
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

OIIK-1.3.1

21

[Ipoananusupyiite, Ipyu KakOM YCIOBHHM B CHUCTEME, COBEPIUAIOIICH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOMomaThCs pe3oHaHC (g —
cOoOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

OIIK-1.3.1




1) ® >> w0
2) o> o0
3 o= nl
4) 0 << 0

22

BeiGepure, kakasg (Qu3myeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monsipnas macca
2) CxopocThb

3) Macca

4) MoMeHT UHEPLHI

OIIK-2.3.1

23

Bri6epure, B Kakoi crCTeMe TeJ TOJHBIH MOMEHT UMITYJIbCa OCTaeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) HezaMKkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HezaMkHYTO, I/iIe CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA

4) HezamknyToOM

OIIK-1.3.1

24

VYkaxure, paboTa Kakoil W3 IMEPEUHCICHHBIX CHJ paBHA HYNIO NPU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS TENa.

1) Bsizkoro Tpenus

2) Cunsl TpeHUS KauCHUS

3) TaroreHus

4) Cunbl TpEeHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEIMUYMHA YCKOPEHHs CBOOOJHOIO MAaJECHUS g HAa BBICOTE
HaJ IOBEPXHOCTBIO 3eMJIM, paBHON paaumycy 3emnn? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

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

OIIK-2.V.1

26

[Ipoananusupyiire, Kak W3MEHUTCSA epuo KoJIeOaHmit
MAaTCMaTUYCCKOro MasaTHUKA, CCJIIM AJIMHY €ro NMoABCCa YBCIIMYUTL B 9
pa3, a Maccy rpy3a — yBEJIMYHUTH B 4 paza?

1) YBeanuurcs B 3 pa3a
2) YBenuuurcs B 4 paza

3) YMenbmuTCA B 2 pasa
4) Ymensmutes B 4 pasza

OIIK-1.V.1

27

YUto nmpou3ouAET cO CpEeIHEW SHEPrHeH MOCTYNAaTENbHOIO IBUKECHUS
OJTHOW MOJIEKYJIBI Ta3a, €clii 00beM HEKOTOPOl MacChl HIEalbHOTO
ra3a u300apruuecKku yMeHbInmics B 2 paza?

1) YBenuuures B 5 paza
2) YMmensmmTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCS B 2 pa3a

OIIK-1.B.1

28

Omnenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONICH CUTYalluH: JBa

OIIK-2.B.1




Pa3IUYHBIX HJICATBHBIX Ta3a — OJHOATOMHBIM W JIByXaTOMHBIA —
Haxo[ATCs MPU OJUHAKOBOM TEMIIEPATYPE U 3aHUMAOT OJMHAKOBBII
00beM. ["a3pl cxxUMaroTCs aauadbaTHIeCcKu 0 YMEHbIIICHHs] 00beMa B 2
pasa.

1) I'a3bl Harpeauch OAMHAKOBO

2) OnHoaTOMHBIN HarpeJcs 00JbIIIe
3) JAByXaTOMHBIH Harpescsi 6osblie

4) I"a3pl BOOOIIIE HE HATPEIUCH

Cemectp 2

YkaxxuTe sBICHHE, KOTOPOe UMeHYyeTcsl nHTepdepeH et BoaH?

1) OruGanue BOJTHAMU MPENSTCTBUMA
2) HanoxkeHne ApPyr Ha Jpyra BOJIH, MAYIIMX OT KOTepPeHTHBIX

29 OIIK-1.3.1
HCTOYHUKOB
3) OTkJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHHUs MPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOTHBI
[Tpoananu3upyiite, KakuM JOJDKEH OBITH Yroj MaJeHHs CBETOBOIO
Jy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majaroumm yroi 40°.
30 1) 25° OIIK-2.B.1
2) 55°
3) 20°
4) 45°
OueHuTe 3IEKTPOEMKOCTh MIIIOCKOT0 BO3YIIHOTO KOHIEHCATOpa, €Cln
paccTosiHie MeXIy ero oOKIaJKaMu yBETUYHMTb B 9 pa3, a o6iacTh
MEXy OOKJIaIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (& = 81)?
31 1) YMenbmutes B 4 pa3 OIIK-1.B.1
2) YBenuuurcs B 4 pasza
3) YBesmuutcs B 9 pa3
4) Yeenuuutcs B 12 pa3
HazoBuTe BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE IIPOBOJIAT ANEKTPUUECKUN TOK?
32 | D) IlpoBoxuuknu OIIK-1.3.1
2) [TonynpoBogHUKH
3) [Inatnna
4) JIn31eKTpUKH
Kak HaIlpaBJICHbI CUJIOBBIE JIMHUH HaIPSKEHHOCTH
3JIEKTPOCTATHYECKOTO MOJIA, CO3/1aHHOIO0 TOYEYHBIM OTPUUATEIbHBIM
3apsiAoM?
33 OIIK-1.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsijia
2) K 3apsny
3) 3aKkpy4HMBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKe
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
34 B kakux emuHumax B cucreme CH  wusmepsiercs mNOTEHIMAN OIK-2.3.1

3JIEKTPUYECKOTO MOJIs?




1) A/m
2) B/m
3)B

4) A*m?

35

MoxeTr 1M 4YacTulla MMETh 3apsjl, BeJIMYMHa KoToporo B 1.5 paza
OoJIbIIIE BTIEMEHTapHOTO 3apsia’?

1) Moxet

2) Het, He MOKeT

3) MoeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHBIN

OIIK-2.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) IloreHuMaNbHONW JHEPrUM E€AVMHUYHOIO ITOJIOKUTEIBHOIO 3apsiaa
WM OTHOUICHUIO ITOTEHIUAIbHOU DHEPIUH K 3apsy

2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKMTEJBHOI0 3apsila M3 JAaHHOM TOYKH 1O B
0eCKOHEe4YHOCTh

3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY OJIS

4) Kunernueckoit sHEpruy NpoOHOTO TOUYEUHOTO EAMHIUYHOTO 3apsiia B
INAHHOU TOYKE MOJIA

OIIK-1.3.1

37

Hamummure popmyny 3akona Oma B nudepenimanbaoi hopme:

HR=UI
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OIIK-1.3.1

38

OneHuTe ONTUYECKYIO IIUHY TYTH L 13 0AHOM TOUKM B APYTYIO, €CIIU
paccTosiHUEe MEXIy ABYMs TOUYKAMHU IMPO3PAYHOM IUAIIEKTPUUYECKON
cpensl S =4 M. [lokaszarens npenomienus cpenpl n = 1.5. OnTuueckas
JUTMHA MyTH L U3 0OHOM TOYKH B APYTyIO COCTABUT. ..

I)5wm
2)6m
3)7Twm
4H1lm

OIIK-1.B.1

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIn
HaMarHUW4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U
HAIpPsKCHHOCTD IOJIsA HalipaBJICHA MMPOTHUBOIIOJIOKHO II0J1H0,
BBI3BaBIIEMY HaMarHM4MBaHUe?

1) 'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) Ionsapuzanuein

4) MarsuToABHXyIIEH cuion

OIIK-1.3.1

40

Ouenure, MO KaKOW TPACKTOPHH OyAET IBUTaThCS B MATHUTHOM ITOJIC
YacTHUIIa, JIETAAsl C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUNA MAarHUTHOMN

WHTYKITUH.

OIIK-1.V.1




1) OxpyxHOCTB
2) llpamas

3) OBasnounn

4) Dnnunc

41

B kakux eguHUIIAX HW3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJist?

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

OIIK-2.3.1

42

VYCTaHOBUTE COOTBETCTBHE MEXIY MaTepUaIOM INPOBOAHHUKA U €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DnekTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

Ortser: 1-B, 2-b, 3-A

OIIK-2.3.1

43

Onenute, Kak COOTHOCATCS YIUIBI TAICHUS O U OTPAXKEHUS (P CBETA.

1)(1>>(p
2)a>o
Jda=9
4a<o

OIIK-1.3.1

44

[Ipoananm3upyiite, 4YemMy  paBeH  aOCONIOTHBIN  IOKa3aTelb
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUILIAEMOCTHIO € = 16 1
MarHUTHOM MPOHUIIAEMOCTBIO [ = 17

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

4) 1/16

OIIK-2.V.1

45

Jlnis 0OBSICHEHUS KaKOT'O SIBJIEHUSI MOKET OBbITh UCIOJIb30BAH MPUHLIUI
I'tolirenca-®penens?

1) KorepenTHOCTh

2) Iudpakuus

3) Ionspuzanus

4) KopnycKyasspHO-BOJHOBOM JTyajii3M

OIIK-1.3.1

46

[Ipoananusupyiite, 4yeMy paBeH IEPUOX  PELICTKH, KOraa
nudpakironHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

1) 100 Mmxm
2) 500 Mxm
3) 200 Mxm
4) 5 MKM

OIIK-1.V.1

47

[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpPH HHTEpPepeHInU
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOr€pEeHTHBIX HCTOYHHUKOB

OIIK-1.V.1




B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

1) 4*1
2) 3*]
31
4) 0

Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHIJIOBOM
XapaKTEPUCTUKU JEKTPOCTATUYECKOTO MOJISI.

48 1) TTorenuuman OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
OnenuTe, Kak 3aBUCHUT JIEKTpUYECKasi MPOBOJUMOCTh POBOJIHUKA OT
MPUWIOKEHHON K HEMY pa3HOCTH MOTEHLIUAJIOB.
49 1) IIpssmo mpomopImoHAIBHO OIIK-1.V.1
2) IIpomoprOHaIBEHO CTETICHU OT PA3HOCTH MOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaIpaTy
4) He 3aBucur
Ouenure, Kak WU3MEHUTCS cuiia AIEKTPOCTATUUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apsAlOB, €CIM OAMH M3 HHUX
YMEHBIIUTh B 4 pa3a, a pacCTOSHHUE MEKIy HUMH YMCHBIIUTH B 2
paza?
50 OIIK-2.B.1
1) Ymensmutcs B 8 pas
2) YMeHbpUTCH B 2 pasza
3) Ymenbmured B 16 pa3
4) He usamennrcs
UTo U3 MepedrcICHHOTO SIBISETCS OCOOCHHOCTHIO CHJIOBBIX ITHUHUI
MarHUTHOTO 10JIsA?
1) CuioBble THHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe
2) MarHuTHbIE CHJIOBBIE JIMHWM HAYMHAIOTCSA HA MAarHUTHBIX H
51 3aKaHYMBAIOTCS HA ICKTPUUYECKUX 3apsiax OIIK-1.3.1
3) MarHuTHbIE CWJIOBBIC JIMHUM HAYUHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsaax
4) MarHuTHBIC CHUJIOBBIC JMHUHM HAYWHAIOTCS M 3aKaHYMBAIOTCA Ha
ANEKTPUUECKUX 3apsiaax
Cnenaiite BBIBOJ, KaKOH reOMETpPUYECKON (UTypoil MOXKHO OINHUCATh
TPACKTOPHUIO JBMKEHHS 3apsHDKEHHOM YacTUILbI, JIBUTAIOMICHMCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW MHTYKIIHH.
52 1) OkpyKHOCTH OIIK-1.B.1
2) IlapaGoia
3) 'unepbona
4) Cnupananb
OueHute creneHb noiisipuzanuu P cBeTta, €ciid CBET MPEACTaBIISIET
53 cobolf cMech ECTECTBEHHOTo cBeTa ¢ IrockonossipuzoBanHbeiM. | OITK-1.B.1

VHTEeHCUBHOCTh  INOJISIPU30BAHHOIO  CBETa B JIydy€  paBHA




HHTCHCHUBHOCTH €CTECTBEHHOI'O CBETA.

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

PaccunraiiTe mokaszarenb NPEIOMIICHUS BEIECTBA, €CIH CKOPOCTh
CBETa MpHU TNeEpexoAe Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymenbmmiach Ha 20%.

54 1.2 OIIK-1.V.1
2) 1.25
3)0.2
4)2.2
Paccunraiite yroam Mexzay ONTHYECKMMM OCAMM IOJsIpU3aropa u
aHanuzaropa. lIpu NpOXOXKAEHUMM CKPELIEHHBIX MOJSIpHU3aTOpa U
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.
55 1) 60° OIIK-2.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiire, Kak U3MEHUTCS BEIMYMHA MArHUTHOW WHIYKLIMHU
Ha OCH JUIMHHOI'O COJICHOWJIA, €CJIM TOK B HEM YBEIMYMTH B 4 pasa, a
IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBeauuurcs B 2 pa3a OIIK-1.Y.1
2) YBenuuures B 9 pas
3) YmensbmmuTcs B 9 pas
4) YmenbmuTes B 3 pasza
Cemectp 3
VYkaxure, Kakoe TeJo ABISAETCS AOCOMOTHO YEPHBIM TEIIOM.
1) Ilorsomaer Bee magaolinee Ha Hero U3JIy4eHue
>7 2) OTpaxkaeT Bce Majaroiiee Ha Hero U3IydeHue OIK-1.3.1
3) M3nyyaeT B pEHTT€HOBCKOM JIMAMa30He
4) N3zmydaet B BUIMMOM JTHAIIa30HE
VY Kakoro u3 Tes oTpakaTeiabHast CHOCOOHOCTh OJM3Ka K HYIIO?
sg | 1 IIpospaunoro OINK-2.3.1
2) 3epKaTbHOTO
3) MaroBoro
4) YepHoro
OueHnte, BO CKOJBKO pa3 yBEIMYMUIIACh YHEPreTUYECKass CBETUMOCTh
a0CoJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =
3000K.
59 OIIK-1.B.1

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




4) B 64 paza

60

Bribepure, kakas  Qopmyna Haubojee  TOYHO  OINHKCHIBAET
CHEKTPAJIbHYIO IUIOTHOCTh JHEPreTUYECKOM CBETUMOCTH a0COIIOTHO
YEepHOTOo Tena’?

1) ®opmyna @epmu-/lupaka
2) ®opmyna boze-DiHmTeliHa
3) ®opmyaa Ilnanka

4) ®opmymna Panes-/xunca

OIIK-1.3.1

61

Kaxoe n3znyuenue sBisieTcst paBHOBECHBIM ?

1) Anbda-, 6eta-, raMmma-u3TydeHUS

2) TennioBoe u3IyyeHue

3) JlazepHOe H3iTyueHHE B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUeHUE

OIIK-1.3.1

62

YKakuTe 3aKOH, KOTOPBIM OmpenensieT IMOJIOKEHHE MaKCUMyMa
W3JIy9aTeIbHOH CIOCOOHOCTH aOCOJIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHON TeMIeparype.

1) 3akon Credana-bonbiimana
2) IlepBblii 3akoH Buna

3) 3akon Kupxroda

4) 3axoH Masoca

OIIK-1.3.1

63

Ykaxute popMyiy, ONPEeIoNnlyi0 JHEPIHI0 CBETOBOIO KBAaHTA!

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

2) E=h*c

3) E=h*\

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

OIIK-1.3.1

64

[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS TPH
dororddexre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA MaJaOIIEro
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercs

2) CHayana yMEHbBIIAETCs, 3aTEM YBEIUUYUBACTCA

3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcsi IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS

OIIK-1.V.1

65

[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETUYECKOW DSHEPrueut
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJAroIIer0 CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?

1) YmensmmTcs B 2 pasza
2) YBenuuures B 4 pasa
3) He usmenuTcs

4) YBenuuurcs B 2 pasza

OIIK-1.V.1

66

OueHnTte BeTUYMHY KpacHOU rpaHuilsl GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosib(pama TommumHOW 2 MM. Katong
MOKPHIT clloeM okcuaa Oapus. PabGora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 9B. IToctostauas [Inanka —h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™° K.

OIIK-2.B.1




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

Kakum 00pa3om 3aBUCHT paboTa BBIXOJA DIIEKTPOHA C TOBEPXHOCTH
KaToJia U3 KaJIMUs OT YaCTOThI Taal0IIero ceera’?

67 1) IIpssmo IpoMOPITMOHATBHO YaCTOTE OIIK-1.3.1
2) IIpomoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunoHaIbHO KBAJIpaTy YaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananusupyiire, Oymer mnu Habmoxatecs ¢orodddexr, ecnu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®oTo3dgdheKT BO3MOXKEH, €CJIi KaToJl HarpeTh 10 TeMIiepaTypsl 347
68 K OIK-1.V.1
2) He O0yaer
3) ®oroapdeKkT BO3MOKEH, €CIU TOMOIHHUTEIBHO MPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B
4) ®oTo3(h(hexT BO3MOKEH ¢ BEPOIATHOCTHIO p ~ (.5
Onenute, OT KakUX BEJIMYMH 3aBHUCUT CHJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOYKH 3pCHHUS:
A) Yucna (OoTOHOB B CBETOBOM ITyUKE;
B) Onepruu otona;
B) Koaddumnuenra orparkeHus moBepxXHOCTH.
69 OIIK-2.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Ipoananu3upyiite, B Kakux 00JacCTAX CIEKTpa 3JIEKTPOMATHUTHBIX
BOJIH BO3MOHO HaOmoenne s dexra Komnrona.
70 1) BunuMmenii tuanazoH OIIK-1.Y.1
2) Panguonuamna3on
3) TeparepiioBbIii AHaNa3oH
4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe
Crnemnaiite BBIBOJI O BEJINYMHE MUHUMAJILHOTO OOpAaTHOTO HAPSIKEHMUS,
pU KOTOPOM THOJHOCTBIO MpeKpamnaercsi GOTOTOK. Y CIOBUE: SHEPTUS
dboToHoB paBHa 6.5 5B, a (orokarong M3roToBIEH W3 JIUTHA, padoTa
BBIX0/1a KOTOPOTO cocTaBisieT 2.5 3B.
71 OIIK-2.B.1
1)4B
2)9B
3)6.5B
4)2.5B
7 Onenure, BO CKOJBKO pa3 JaBlIEHHE CBETa, MaJAIOLIETO OTK-1B.1

NEPIEeHIUKYIIPHO HJCAIBHO 3€pKaJbHOM TMOBEPXHOCTH, OoJIbIIe




JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATHHO YEepHOM
MOBEPXHOCTH.

1)2
2) 1
3) 1.5
4)3

Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

73 2) Ummynbe mpsiMo MPOIIOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJHbI OIIK-1.3.1
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsiMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
B kakoii obnacTu crnekTpa 3JeKTPOMAarHUTHOTO M3IYUYECHHUS HMITYJIBC
¢dboToHa MMeeT MUHUMAIbHOE 3HaYeHHEe?
74 1) UadpakpacHoe u3nydeHue OIIK-1.3.1
2) TeparepuioBoe U3J1y4eHHE
3) PenTrenoBckoe u3aydeHue
4) PaguousiryueHue
[Ipoananu3upyiite, Kakoe U3  MNPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEYUT KBAHTOBON TEOPUH CBETA:
1) UHTEHCUBHOCTH CBeTa He 3aBHCHUT OT IUIOTHOCTH IOTOKA
(¢oTOHOB M MX IHEPTUU
75 2) CBET MOXKET M3J1y4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OMK-1.Y 1
MOPUUSMHU — KBAHTAMH
3) KaxxioMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMa, COOTBETCTBYET OIpPEACNICHHBIH ypPOBEHb
SHEPrUMu
4) Ins gacTunbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
1) YTBep:kaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPBIX aTOM He M3JIy4YaeT U He MOIJIoIAeT JHePruu
76 2) PazHOCTB SHEpTHid IBYX CTAIlMOHAPHBIX COCTOSHUHN paBHa »Hepruu | OIIK-1.3.1
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa
3) B aTome 371eKTpOHBI IBIXKYTCS TI0 OpOuTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO — siapa M
OTPUIATENIHHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEICHHBIX HUKE BHICKA3bIBAaHUI MPABUILHO
ONMCHIBAET CIOCOOHOCTh AaTOMOB K M3JIYYCHHUIO U TOIJIOMICHUIO
DHEPrUM: «ATOMBI MOTYT ...»
77 1) Hornomars ¥ M3JIy4aTh JHIIbL HEKOTOPBIH AucKkpeTHbIH Habop | OIIK-1.3.1

3HAYEHHMH IHEPTrUuU

2) U3zny4ath ¥ moraouiars Jro0yio MOPIUI0 SHEPTUU

3) U3nyyats 71u0O0 IHUCKPETHBIH HAO0Op 3HAYCHHWH OJHEPruu, JUOO
T00YI0 TMOPIHUIO SHEPTUU




4) Uznydarp m00yl0 TIOPHMIO DHEPTUM, a TOTJIOmATh JIUIIh
HEKOTOPBIN JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU

78

YKaxure, K KaKOMy AWAIa3oHy H3JIYy4€HUs OTHOCATCS MEPEXO/bl U3
cepuu bansMepa B aTomMe BOLOpOA.

1) TermoBoe u3nyueHue

2) PeHTreHoBCcKOE U3ITydeHHE
3) N'amMma uznydyeHue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiiTe, Kak W3MEHHIACh DHEPIHs aToMa BOJOpOJa MPH
M3Ty4eHHH UM (POTOHA C JUIMHOMN BOMIHEL A = 4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmiacek Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B

OIIK-2.V.1

80

OrneHuTe pa3HOCTh SHEPTUN OCHOBHOTO M BO30YKIIEHHOTO COCTOSIHUS
(8 »B). [laHO: »7eKTpoH B aroMe mepemena U3 BO30YKIESHHOTO
COCTOSIHUA B OCHOBHOC, W IpHU JaHHOM TIIEPEXOAC MPOU3ONIO
u3NydeHre GoToHa ¢ JJIMHON BOTHBI 650 HM.

1) 0,4 5B
2)1,953B
3) 1,25B
4)2,25B

OIIK-2.B.1

81

Vkaxure, B 4éM 3aKitouaercs runoresa e bpouns:

1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH

2) AToM HEe MOXKET coJiep:KaTh 0oJiee ABYX AIEKTPOHOB, HAXOAAIIUXCS
B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSIX, OIPEAEIAEMBIX
HAaOOPOM YEThIpEeX KBAHTOBBIX YHUCET

3) OIHOBpPEMEHHO HEBO3MOXXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) OHeprusi uCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1

82

Bribepure yTBepxkaeHue, Haubojiee NPAaBMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MuxkpoyacTrubl MOTYT NPOSIBJISATH BOJHOBbIE CBOIMCTBA
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII

3) YV kax10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) Slmpo aTroma COCTOUT M3 KBAPKOB

OIIK-1.3.1

83

Paccunraiite [uiMHY BOIHBI ¢ bpoisid [uIs 3JIEKTPOHA, ABUXKYIIErOCs

CO CKOpOCTBIO 3.6 KM/c. Macca anextpona m, = 9,1¥107" kr, 3apsin
-19

3neKTpoHa q. = —1,6%10" K.

1) 1.6 MmxMm
2)2.6m
3) 201 um

OIIK-1.V.1




4) 3.6 MkM

84

YKaKUTe KOJMYECTBO 3HAYCHUU, KOTOPHIE MOXKET MPUHUMATh
MAarHuTHOC KBAHTOBOC YHCJIIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

2+1
2)3l+1
3)I-1;
4) 1

OIIK-1.3.1

85

YKEDKI/ITG, 4TO ONpCACIACT INTaBHOC KBAHTOBOC YHCJIO N.

1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOWTANIBPHOTO MOMEHTAa HMITYJbca OJJIEKTPOHA Ha
3aJJaHHOE HAIIPABJICHUE

4) BennunHy  MOMEHTa  HMMIyJbca  JJIGKTpOHA B 3aJaHHOM
HaTPaBJICHUU

OIIK-1.3.1

86

YKEDKI/ITG, 4qTO OHNpCACIA€T MAarHuTHOC KBAHTOBOE YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHepruo CTallMOHAPHOIO COCTOSIHUS AJIEKTPOHA B aTOME

3) BeainuuHy MOMEHTAa HMIYJbCa JIEKTPOHA B 3aJaHHOM
HATIpaBJIEHUH

4) DHepreTHYecKrue ypOBHU AJICKTPOHA B aTOME

OIIK-1.3.1

87

B yectp koro HazBaH 3¢dekT pacuienyeHus ypoBHEH SHEPruy aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1) DitnmTeitHa u ne Xaaca
2) lTrapka

3) OTTHHTCray3eHa

4) AaponoBa-boma

OIIK-1.3.1

88

Kak Ha3pIBalOT IMHHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIMMH 4aCTOTHI ITaJar0mecro cBera?

1) OpanxeBbIMU CIIyTHUKaMU

2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU

3) CTOKCOBBIMH CIIYyTHUKAMH

4) AHTarOHUCTUYECKUMHU CITYTHHKAMH

OIIK-1.3.1

89

[MosicHuTe pusHUecKuii CMBICT BOJIHOBON (DYHKIIUU.

1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHUIIbI

2) IlpousBeneHne  BOJHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSATHOCTH
00HapY:KeHUS YACTHIbI.

3) BonHoBass ¢yHKIMS 00paTHO MPONOPLMOHATBHA IJIMHE BOJIHBI JI€
bpoiins

4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.

OIIK-1.3.1

90

Bribepure BEPHYIO (OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

OIIK-2.3.1




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

yKa)KI/ITe, KaKHC 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/I.

1) DneKTpUYeCcKu 3apsHKEHHBIC YaCTHIIBI.

91 . OIIK-1.3.1
2) DAEKTPUIECKU HEUTPaATbHBIC YACTHIIBI.
3) Bce yacTunsbl ¢ NoJayneabiM CIIMHOM.
4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.
Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTHIO 3aIIOJTHEHA, 30HA TIPOBOJAUMOCTH — MOJTHOCTHIO CBOOO/IHA,
a IIMpUHA 3aMpelleHHON 30HblI BEJMKA MO CPABHEHHIO C HEPrUEH
TEIUIOBOTO ABMKEHU?
92 OIIK-1.3.1
1) IlpoBogHUK
2) In3J1eKTPUK
3) IMonynpoBoaHUK
4) ITpuMecCHBII MOTYPOBOHHUK
Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?
1) Ix*c
93 OIIK-2.3.1
2) JIx/c
3) x/m
4) Ix/»B
Kakas BHecucTeMHasi eAMHUIIA UCTIOJIBb3YETCS JUIsl U3MEPEHUSI SHEPTHH
MHUKpOYaCTHLL?
94 1)3B OIIK-2.3.1
2) A
3) kKan
4) spr
OnieHuTe, KaKol CMBICI HMEET COOTHOIIEHUE HEOINPEIeICHHOCTEN
['eiizenOepra 1uisi SHEPTUM YacCTUIIBI U BPEMEHU INpeObIBaHUS €€ B
COCTOSIHMH C IaHHOW SHEprueiu?
1) DHeprus mpsMo MPOMOPITHOHAIEHA BPEMEHH
95 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU OIK-1.B.1
3) DHeprust U BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem OoJibllie HeONPeENEJEHHOCTh JHEPruM, TeM MeHbIe
Heolpe/e/IeHHOCTh BpeMeHH!
B xome wusMepeHHMss ¢ JOCTaTOYHO BBICOKOW TOYHOCTBIO ObLTa
orpeziesieHa X-COCTABJIAIONIAs UMIYJbca 3JeKTpoHa. OOBSICHUTE, UTO
96 u3 3TOrO CJenyer, PYKOBOJACTBYSICh COOTHOWICHMAMM |y e | v

HeonpeneneHHocTei ['eiizendepra.

1) BpemMss XW3HM U DHEPrus HIIEKTPOHA MMEIOT CYIIECTBEHHYIO




HEOIPEAEIEHHOCTh

2) KoopauHata X »3JIeKTpOHAa He MOXeT ObITHL oOmnpegejeHa ¢
BbICOKOH TOYHOCTBHIO

3) Bce koopauHaTHI 3JIEKTPOHA MTOJIHOCTHIO HEOIIPEIETICHHbIE

4) y- ¥ Z-COCTaBJISIIOIIME HMITYJIbCA DJIEKTPOHA HMEIOT CTPOro
OIpEICIEHHOE 3HAUYEHUE

Kak Ha3wpIBaeTCsS COCTOSHUE OJICKTpOHA B aTOM€, COOTBETCTBYIOIICEC
MHWHUMAJIbHOMY BO3MO>KHOMY 3HAUCHUIO CT'O 3Heprm1?

97 1) Bo30yxneHHOE COCTOSIHUE OIIK-1.3.1
2) MeTacTaOuiibHOE COCTOSIHHE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOSTHUE
B uem 3akmirouaeTcst TyHHENIBbHBINA A HeKrT?
1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKPOUYAaCTHIBl B
NEPUOANYECKOM IIOTEHIIAIIE
2) B KOpIycKyIsIpHOM MOBEACHUHM 3JIEKTPOMATHUTHOTO H3IyYEHUs
08 IIpU IMPOXO0KACHUH €ro Yepe3 Y3KO€ OTBEPCTUEC OIIK-1.3.1
3) B HaxoXJeHUU YacTUIIBI Cpa3y B HECKOJIbKUX TOYKAX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B nNpoXo:KIeHMH MHMKPOYACTHIBI Yepe3 MNOTEHIHAJIbHBINH
O0apbep, KOIrJAa HJHEPrusl YacTULIbI MeHbIIEe BBICOTHI 3TOr0
O0apbepa
Kakue mnoaBumxkHBIE YacCTUIBI WJIM  KBAa3MYaCTULBI  SIBJSIOTCS
HOCHUTEJISIMU 3apsiJia B OJYIPOBOJHUKAX?
99 1) DrexrpoHsI OIIK-1.3.1
2) IIporons!
3) DJIeKTPOHBI U ABIPKH
4) Uounsl
B pesynprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYMWIICS Ha
+2e. IlpoaHanmu3upyiTe CUTyallMl0O U OMNpPENETUTe, KaKOro THIIA
IpEeBpAIlCHHE POU30LUIO B YKA3aHHOM CIIydae.
100 1) lisa p-pacnana OIIK-1.V.1
2) a-pacnafg
3) y-pacnan
4) K-3axBat
Bornpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUM
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.:
VKaxuTe, 4TO U3 MEPEUYHUCICHHOIO HE SIBIIAETCS CTPOIMM YCIOBHEM
JUIsl KOTEPEHTHOCTU CBETOBBIX BOJIH.
101 OIIK-1

1) OnMHAKOBOCThH aMILIUTY/T
2) IlocrositHCcTBO pazHOCTH a3
3) PaBeHCTBO JJIMH BOJIH

4) PaBeHCTBO 4acTOT




OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJbKY /ISl YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO JJHMH
BOJIH (2, CJIeIOBaTEJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

Ipouumaiime mexcm, evibepume npasuibHvle 6apPUAHMbL OMEEmda U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8b1O0P OMeema.

VYkaxure, Kakue U3 MePEeYUCICHHBIX HI)KE HAOOPOB TPeX KBAHTOBBIX
YHCel B aTOME SBJISIOTCA JOIYCTUMBIMH.

102 Hn=1,I1=0,m=0
2)yn=0,l1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 u 4, N0CKOJbKY I'NIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunoeume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JIBIDKEHUS U
JIEUCTBYIOLLEH Ha TEJNO CHIIOM.
103
JIBuxeHue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BparieHne B) PaBnas nymo
Otset: 1-B, 2-b, 3-A
Ilpoyumatime  mexcm u  ycmanogume  NOCIEO008AMENbHOCHb.
3anuwume coomeemcmeyOWYO NOCIe008aMeNbHOCMb OVKE Clea
Hanpaeo:
Pacnionoxxure nepeunucieHHble HIXKE TeJla B MOPSIKE BO3PACTAHUS UX
MOMEHTa HHepUuU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUUTATh
104 | OZMHAKOBBIMH.
A) ap
b) ToHKko€ KOIBITO
B) Hununnap
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.
Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro0
CONPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
106 | apaymenmal, o0bocHogbIBaIOWUE 8bIO0P OMEEMA.: OITK-2

[Ipoananusupyiite ¢GopMy TpaeKTOpHUM 3apsOKEHHOM — YaCTHUIIBI,
JBIKYILIEHCS B MArHUTHOM TIOJIE C TMOCTOSIHHOM CKOPOCTBIO




NEPIEHIUKYISAPHO K TUHUAM UHAYKLIHUH.

1) Criupann

2) Ipsmas

3) ITapaGomna

4) OxpyXHOCTb

OtBer: 4) OKpPY/KHOCTH, NOCKOJIbKY B YKAa3aHHOM cJIy4dae CHJIa
JlopeHua, sIBJISIIOMIASIC LEHTPOCTPEMUTEJbHOM CHJIOH, Bcerjga
HAINpaBJIeHa CTPOro MO NPSIMBIM YIVIOM K BEKTOPY CKOPOCTH.

Hpouumaﬁme mekcm, 6bz6epume npasuiibHole eapuarnivl omeema u
sanuwiume apcymeHmal, 0606’H08b1661}0u/[u€ 8bl60p omeema:.

YKEDKI/ITG, KaKnu€ U3 NCPCUYUCIICHHBIX (1)I/IBI/I‘IGCKI/IX BCIIMYHUH ABJISIOTCA
HWHBapuaHTaMUu CIielMaIbHOM TCOPHUU OTHOCUTCIILHOCTH.

1) Paccrosinue
2) CkopocTh

107 | 3) Macca
4) UnTepBan
5) DHeprus nokos
OtBer: 4 M 5, NOCKOJILKY paccTOsIHHE MOJBEP:KEHO JIOPEHIEBY
COKpAIlleHHI0, PeJSITUBHCTCKAs Macca 3aBHCHT OT CKOPOCTH
ABHMKEHHMS Tejla, a CKOPOCTh HEMHBAPHMAHTHA M B KJIACCHMYECKO
MeXaHHKe.
Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 6 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBUE MEXKIY CTPOCHHEM MOJICKYJIBI HUACAITBHOTO
ra3a ¥ 4YUCJIOM CTereHed CBOOOMbI, HEOOXOMUMBIX IJIS OMHCAHUS €€
JIBIDKCHUS.
108
Wneanbueiii ra3 Yuciio crernenei cBoO00IbI
1) OnHOATOMHBIM A) 6
2) JIByxaTOMHBIT b)5
3) MHoroaromMHsIi B)3
OtsBet: 1-B, 2-b, 3-A
Ilpouumatime mexkcm u  ycmaHogume  NOC1E008AMENbHOCHIb.
3anuwume coomeemcmayOWY0 NOCIe008aMeNbHOCMb OVKE Clesd
Hanpaso.
Pacronoxxure nepednciieHHbpIe HUKE YaCTHIhI B TOPSJIKE YOBIBAHUS
BEJIMYMHBI UX YJIETBHOTO 3aps/a.
109 A) Anbda-gactuna
b) IIpoton
B) DOnexrpon
I') Heiirpon
Otser: BBAI'
110 [IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET:

OObsicHUTE, TIPU KAaKUX YCJIOBMSIX HAONIOAAETCs SIBJICHHE MOJHOTO




BHYTPEHHETO OTPa)KEHUs CBETA.

OtBer: IlosiHOe BHYTpeHHee OTpaskeHHe HaOJIOIAeTCsI B TOM
ciy4yae, KOraa cBeT MmajaeT U3 ONTHYeCKH 0oJiee MUIOTHOM cpeabl B
MeHee IUIOTHYIO M0/l HEKOTOPbIM KPUTHYECKHM YIJIOM.

Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
YyeThIpex NpeAJ0KeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIBHO
yKazaHa mudpa u NpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHHMBaeTcs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUJIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apT'yMEHTBI, CIIOJIb3yeMbIe MPHU BbIOOpE
orBeToB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OILICHHMBAaeTCs 1 Oamiom, eciid JOMyIICHBI
OIMOKY WJIK OTBET OTCYTCTBYeT — 0 6ayioB.

3) 3agaHuMe 3aKpbITOr0 THUIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBUS (MO3MIMHM M3 OJHOTIO CTOJIOI[A BEPHO COIOCTABJIEHBI C
MO3UIUSMU APYroro ctondma). [TonHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6amioB

4) 3amaHue 3aKPHITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Ludp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oaiiom, ecliv TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBbHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gast, eciau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

Kunemaruka

Jnnamuka

3aKOHEI COXPAaHCHHUA B MCXAaHUKC

OCHOBBI CHIENMAJILHON TEOPUU OTHOCUTEIBHOCTH

["apmMoHnUeckue KojaebaHus

BoHOBBIE TPOLIECCHI

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU

DIEKTPUUECTBO

Maruetusm

BonHosasg ontuka

KBanrToBag ontuka

dusuka atoma

KBanroBasg Mexanmka

®du3uKa aTOMHOTO f71pa

|t | e [t |t | et
MLMMHO\OOO\]O\MLQ‘)NH

S nepHble peakuuu




10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX aktax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Metonuuecknue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE W3TOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIMH B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX TPOOJIeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JTOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIust pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEIEINSIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pa3BuTHE MNpPO(ECCHOHAIBHO-IENIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMNIINE TOJIBL;

— HaAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHbIE MBICTU U
MOJIOXKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
UCIIOJIb30BaHWEM pa3/laTOYHOTO MaTepuaja IpU TMPOBEACHUU KOPOTKUX TUCKyccUH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).

11.2. MeTonuueckne ykKazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHATUM.

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu yueOHOIo
mporecca, 3aKIII0YaronIasics B BHIIOJIHEHUU 00YyJaIOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUM C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCITUTIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JAESITEILHOCTH.

[enpto MpakTUYECKOTO 3aHATHS ISl 00y4aromIerocs SBJsSETCS MPUBUTHE 00YJarOIIUMCS
YMEHHI U HaBBIKOB NMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOU TUCUUILINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYaAIOIIUMCS IPAKTUUECKUX 3aHATHIL:

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

— pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;



— OBIIAQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMUi;

— obecrniedeHHEe PaIMOHAIBHOTO COYETAaHUsI KOJUICKTUBHOW W WHAMBHUAyaTbHOU (HOpM
00yJeHwusI.

TpeOoBaHUs K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3aaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BHIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM IPOrPaMMBI.

[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 CTYJICHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYSCKUX 3aHATUNA TIPUBENICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosuxosa, B.K. Ilpununko, E.B.
Pyrokos, FO.H. Hapes. CII6I'YAII, 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, U.W.
KoBanenko, E.H. Korimukos, W.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Mapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOKEH COMEP)KATh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIICOBAaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE AUCLUUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW paboThl, GaMwins W WHUIHAIB TpernoaaBarens, (GamMuius W HHULUATBI
CTYJEHTa, HOMEp ero yueOHOM! IPYIIIbI U J1aTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKaTh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAaKTUYECKON pabOThI, paCueTHO-aHATUTUYECKHUE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600b1 10 IpoieIaHHOM paboTe JOHKHEI COJEPKATh OCHOBHBIC PEe3yIbTATHI IO paboTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TuTynpHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NpHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu ¢opmupoBaHNM CrMCKa UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue ykasaHus JUIs OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOPHBIX paboT OOy4aromMHCs [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH



OKCIIEPHMEHTa B COOTBETCTBHHM C KBATH(PUKAIMOHHON XapaKTEPUCTHUKOW O0O0ydJaromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJUTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3YYCHUS JUCIUILUIMHBI, OMpENeNIeMOil Yy4eOHBIM IUIAaHOM, M OTHOCUTCS K CpEIICTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEIYIONUX OCHOBHBIX 337a4 00y4Yaronierocs:

— TpuoOpeTeHHe HAaBBHIKOB WCCIEAOBAHHUS IMPOLIECCOB, SBICHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIUILTUHBI,

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMs TEOPETUYCCKUX 3HAHWMA, MOJYYCHHBIX Ha
JCKITUSX;

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOHW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH OMpelesieHHOoe 4Hciio j1adopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHyio paboTy IUIAHUPYETCs HE MEHee IBYX 3aHATUMH: OJHO Ha BBIMOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOcie JIOMyCcKa, MOJTyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

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

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHale.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHU TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYyIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEDP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKUM TIocoOueM; (amwuivisi, WHUIAAIIBI
CTyJIEHTa W HOMEp TPYIIbl, GaMIIdsg W WHUIMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOMEHUM W NMAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJIYETCS; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU W3MEPEHUN TPOTOKO 00SI3aTEILHO AETCsl Ha TIOIUCH MPETOJaBATEINIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCH CTyeHTa B IPOTOKOJIE



0603HaqaeT, 4YTO OH OTBCHACT 3a BCC NPOBCACHHBLIC HM3MCPCHUA, a NOANHUCH MPCIOAABATCIIA
O3HayaeT, 4yTo paboTa JEHCTBUTEIHHO BBINOJHAIACH M yKAa3aHHBIC 3HAYCHUS JCHCTBUTEIHLHO
MMOJIy4YCHbl UMCHHO TCM CTYACHTOM, KOTOpBIfI COCTaBHJI IPOTOKOJI.

[To pesynbTaraMm, 3a)MKCHPOBAHHBIM B MPOTOKOJEC HM3MEPEHHM, CTYJICHT TOMa IMUIIET
OTUCT W 3alUMIIacT €ro Ha CJICAYIOUICM 3aHATHUH. HpI/I 3aIUTC OT4YCTAa MOTYT GBITB 3a1aHbl
JTr00BIE BOMPOCHI O TEOPHM HM3y4aeMOro SIBJICHHS W IO IOJyYCHHBIM pe3yibTaTam. 3a
NPUHATBHIA OTYET MPEToaBaTeNb BEICTABISIET CTYICHTY OLEHKY U MOCIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei JabopaTopHOil paboTHI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOit paboTe

OT4YeT TOKEeH COAEePkKATh CIACAYIOIINE Pa3IeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpHOM pabOTHI, OTTyHa €€ CledayeT
NEePEenrcaTh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HeoOX0IMMO OIMKUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XapPaKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

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

BreiBoa opmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasjielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yabTAaTOB U3MEPEHU B 3TOM pa3zelie TOXE HE MPUBOJIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbTathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATh B BHUIE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC pas3psabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJKHBI OBITh
MPUBEJICHBI B 3TOM pa3jieJe.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYUCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KXo dopMmyine. DTOT paszied HyXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JlOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIy4YailHbIe MOTPEIIHOCTH U
MPEJICTaBICHBI PUMEPHI BEIYUCICHUN 110 KaXKI0W U3 HUX.

DTOT pa3en oT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTeid 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuu
aBTOPBI TIOCTAPAIIMCH OCTABUTH JIUIIH CAMO€ BA)KHOE IO TOW TeMe M H3JIOKHTHh MaTepuan Io
BO3MO>XHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HA OTACIBHOM JHCTe. B IMOOOM cCiy4ae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
MIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTyeTa. I'paduku o0s3aTeabHO




BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha xakaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOIKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW ceTKU. M3MepeHHbIE Ha ONBITE 3HAYEHUS MOJIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTellbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
IPOBOAMUTCS COEMUHSAOMAs UX JMHUA. OKOJIO OAHON WM HECKOJBKHMX TOYEK OTKJIaJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHU (ToIpoOHEee 00 ATOM MOMaeT
peub HUXKeE).

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

B »sTOoM pazgene oTueTa HYXKHO TOABECTH MTOT TNpojelaHHOW pabotel. CremyeT
HaIlMCaTh, KAKWE MOJIY4EHbI BEJIMYMHBI, U C KAKUMHU ITOIPEIIHOCTSIMHU.

Ecnu n3MepeHus npoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNIbHO HYKHO CPaBHUTH
3TU Ppe3yJbTaTbhl U UX IOIPEIIHOCTH, ClelaTh 3aKJIIOUEHHE, KaKOW METOJ Jydlle, TOYHEe,
ynooHee.

Ecnu n3BecTHO TabnuyHOE 3HAYEHHE W3MEPEHHOM BEIMYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYEHHE 00
MX COBMAJCHUM WJIM HECOBIAJCHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY>)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

B cnydae, xorma Mexay CpaBHMBAa€MbIMM BEJIMYMHAMM MMEIOTCS HEIOIYCTUMBIE
PacXoXKACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOJKHBIX IPUYUHAX 3TOI'O HECOBIAICHUS.

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

BrIBoA 0MKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHTammu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi puUBEJEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra [OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOU nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie YyKazaHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanus u BoaHbl. MonekymsipHas ¢usnka. JlabopaTopHbrit
npaktukym // L.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBposckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YuebHo-meromuueckoe mnocodoue // E.H. Kormmkos, H0.A.

Hosukoga, I'.B. Tepemenko. CII6I'YAIL 2019. 118 c.
5. KBanToBas ¢usuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBposckas, FO.A.



Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.4. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIMOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoaaBaTelis, HO 06e3 ero HemocpeACTBEHHOTO
YYaCTHSL.

Jnst oOyyaromuxcst mo 3aoyHOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHONH paboThl, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAaeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1o TUCIUILINHE;

—  METOAMYECKHE YKa3aHHS IO BBIMOTHCHUIO KOHTPOJIBHBIX PAa0dOT (i1 00yJaromuxcs
0 3204HON (hopMe 0OydeHus).

11.5. Meronnueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXCcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLUTUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XkaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMics JOJKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1abopaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U oO0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJICHT MNOJY4YHMJI OLEHKY B 0Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpenoiaBaTeeM [0 JaHHOMY MEPOIIPHSTHIO.

JlukBupanus 3aJ0/DKEHHOCTH, OOpa3oBaBILEHCS B Cilydae HpPOIyCKa OOydarolmuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYZOBJIETBOPUTEIIBHOTO OTBETa, OOYYaroOIIErocss Ha 3aHATUAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJIHEHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS HA
WH/IUBUYaJIbHBIX KOHCYJIbTAlUAX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEGMOCTH OOYYArOIIMXCS CIY>KaT OCHOBOM st
IPOMEKYTOUHOW aTTEeCTAl[MM: MOJYyYCHHs 3aueTa MO y4yeOHOM IUCLMILIMHE WIM JO0IMycKa K K
Qg depeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIMITIHHE.

B Teuenme cemectpa g Jomycka K anpdepeHIHanbHOMY 3a4eTy HIM AK3aMEHY
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTUPOBAaHUE B cHCTeMe aucTaHImoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HHXe
OLIEHKU «Y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEIIHOM NPOXOXKAECHUHN MPOMEXKYTOYHON aTTECTALlMU, HE MOXKET MOJIyYUTh aTTECTALMOHHYIO
OLIEHKY BBIIIE «YIOBJIETBOPUTEIHHO.




11.6. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTECTALNH.

[IpomexxyTounass  arrectansi  OOydyaroIIMXCsl  HpEIyCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHWH, IOJYyYEHHbIX OOydarolMMcs B Ipolecce
U3y4YeHHs BCEW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHMs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHIIO, NPOBOJUTCS B
NEPUOJ, SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEIBHOY.

B teuenue cemectpa CTyAeHTY HEOOXOJUMO caaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIIOJIHEHUHU BBIIIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUM TPOMEXYTOYHOH arrectalud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpoca WM TecTHupoBaHus. OCHOBaHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

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

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMM. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIHMHA M IIEpEeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThI pacipenessiTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTALMH
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCNEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIUXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.
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