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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpaMMy OakajaBpuaTa II0 HalpaBJICHUIO MOArOTOBKM/ crernuansHocTH 12.03.04
«buoTexHuueckue CUCTeMbl M TEXHOJIOTMW»  HaNpaBICHHOCTH «buoTexHmyeckue u
MEIUIIUHCKHUE anmnapaTsl ¥ CUCTeMbl». Jluctmnianna peanuszyetcs kadeapoit «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOAEIUPOBAHUS B HHXKEHEPHOH 1eATEIbHOCTH, CBA3aHHOM
C pa3paboTKOH, MPOEKTUPOBAHHEM, KOHCTPYMPOBAHUEM, TEXHOJOTHUSIMH MPOU3BOJACTBA H
JKCIUTyaTallui OMOTEXHUYECKUX CHUCTEM)

OIIK-3 «CnocobGeH NpOBOAMTH SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUA W W3MEPEHHUS,
o0pabaTeiBaTh W TMPEACTABIATH MOJTYYCHHBIC JaHHBIC C YUETOM CHEIU(UKU OMOTEXHUYECKHX
CUCTEM U TEXHOJIOTUI»

ConepkaHue IUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

[IpernonaBanve OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyrouye (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, JJaAbopaTopHbIe pabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalys B popMe 3K3aMeHa.

OO0miasi TpyJ0EMKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHwIx eaunUI, 468
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUThb U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;
- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 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 (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIETEHINH KOMIETEHINH JOCTUKEHHSI KOMITETEHIIUI
OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBEHHOHAYYHbIE
U O0IIeHH)KEHEPHbIE
» P OIIK-1.3.1 3HaTh pyHAaAMEHTAIIEHBIC
3HAHUS, METO/IbI
3aKOHBI PUPOIbI U OCHOBHBIE
MaTeMaTHU4eCKOTo
MaTeMaTHYECKUE 3aKOHBI MPU PEUICHUH
aHaIM3a u 9
3aJa4, CBA3aHHBIX C Pa3pabOTKOMH,
MOJIETIMPOBAHUS B
. MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM,
WHXEHEPHOU
O6menpodeccrnoHaabHbIE J— TEXHOJIOTHSIMU TIPOU3BOJICTBA H
KOMTIETEHITHH . AKCIUTyaTallid OMOTEXHUYECKUX CUCTEM
CBSI3aHHOM C
9 OIIK-1.Y.1 yMeTh NpuMEHATH 3HAHUSA
pa3paboTKOH, .
€CTECTBCHHBIX HaYK B WHKCHEPHOU
MPOEKTUPOBAHUEM,
MPAKTUKE IPOEKTUPOBAHUS
KOHCTPYHpPOBaHHUEM,
OMOTEXHHUYECKUX CHCTEM U MEIUIIMHCKHUX
TEXHOJOTHSIMU o
U3JIEH
MIPOU3BOJICTBA U
IKCIUTyaTaI|H
OMOTEXHUYECKUX
CUCTEM
OIIK-3 Cnocoben OIIK-3.3.1 3HaTHL OCHOBHEIE METOIBI U
MIPOBOJIUTH Cpe/ICTBa TEOPETUUECKUX U
SKCIIEPUMEHTANIBHBIE | SKCIIEPUMEHTAIBHBIX HCCIEI0BaHNN
UCCJICIOBAHMS U OIIK-3.Y.1 ymeTb BbIOUpATH U
U3MEepeHus, UCIOJIb30BaTh COOTBETCTBYIOIINE PECYPCHI,
Obmenpodeccruonanbubie | 00padaTHIBaTh U COBpPEMEHHBIE METOANKH U 000PYI0BaHUE
KOMIIETEHIINH MPEJICTaBISTh JUISI IPOBENICHUS SKCIIEPUMEHTATIbHBIX
MIOJIyYCHHBIE TAaHHBIE | UCCIICIOBAHUIN U U3MEPEHUI
¢ yuerom cnerupuru | OITK-3.B.1 BnageTs HaBbIKaMu 00pabOTKH
OMOTEXHHYECKUX Y TIPEJICTABJICHUS TTOTy4EHHBIX
CUCTEM U 9KCIIEPUMEHTANBHBIX JaHHBIX IS
TEXHOJIOTH MOJTy4eHUs 000CHOBAHHBIX BHIBOJIOB

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
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIBb3YIOTCSI IPU U3YUEHUU JAPYTUX JUCLUILINH!

— «DIIEKTPOTEXHUKAY,

— «MartepuanoBeieHUEY;

— «DJIEKTPOHUKAY.

3. O0BeM u TPyIOEMKOCTD TACIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeseHne 3TOH TPYJOEMKOCTH IO ceMeCcTpaM) IPeACTaBIECHbI B
tabmuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Obowan mpyooemKochb OUCYUNTIUHDL, 13/ 468 5/ 180 5/ 180 3/108
3E/ (uac)
U3 nux yacos npakmuyueckol n0020mMoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnas paboma, Bcero (dac) 129 58 67 4
Buo npomesxxcymounoit ammecmayuu: 3ayer, OKk3., OK3. OK3.
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeEH

4. CopepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCIUTIINHBI U UX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Paznensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nensl, TEMBI TUCIIATUIMHEI (1ac) (C3) (qac) (qac) | (aac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Paznen 4. DnexkrpudecTBo 11 7 8 23




Pasnen 5. Maruetusm 11 8 6 oy
Pa3nen 6. Ontuka 12 2 3 22
Uroro B cemectpe: 34 17 17 67
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 o)
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 1
Paznen 9. ®uszuka atToMHOrO sizipa 12 3 7 1
Hroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 129

[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
peakuus. SIaepHble peakTophbI.

DyHIaMEHTAIbHBIE B3aHUMOJICUCTBUS. Knaccudukanus
3JIEMEHTapHBIX yacTull. KBapku.

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 mpakTUYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUII
SAHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemtenue 3agau 2 1
JUHaMHUKa
MaTepUAIBHON TOUKHU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAMUKa
abCOIIIOTHO TBEPJOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHUTEJIbHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHKA KOJIeOaHU
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpUs
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MMOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apSYKEHHBIX YaCTHULl B
AIEKTPOCTATUYECKOM
noJie
9 JusnexkTpuku B Pemntenue 3agau 2 4
AIEKTPUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AIIEKTPUYECKOTO TOKA
11 WNuaykuus Pemenue 3anau 3 5
MarHUTHOTO TOJIA.
Cusibl B MarHUTHBIX
MTOJISIX
12 3aKkoH Pewrenue 3anau 2 5
3JIEKTPOMArHUTHOMN
nHaykiuu Oapanes.




PaGoTa B MarHuTHBIX
TIOJISIX
13 WNutepdepenmus. Pemenue 3amau 2 6
Hudpaxius.
[Tonsipuzanus
Cemectp 3
14 | TennoBoe u3y4eHuUe. Pemrenue 3agau 2 7
Dotordp ekt
15 Dddexr Komnrona. Pemenue 3amau 3 7
CBoiicTBa (hOTOHOB
16 ATtoM Bopopoaa. Pemrenue 3agau 3 8
IToctynatel bopa
17 CooTHolieHue Pewenue 3anau 3 8
HEOIPEIETCHHOCTEN
Ieitzenbepra. BoHbl
ne bporins
18 VYpaBHeHUe Pemenue 3anau 3 8
[Ipenunrepa.
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabGopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHBIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(dac) JIHBI
Cemectp 1
1 MasitHuk MakcBerna 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CToNKHOBEHHE IIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Konpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHHS 4 7
12 | Buemnunii potodrpdext 3 7




13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3IyxXe
Bcero 51
4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronuXxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bug camocrositenbHOM paboThI
qac qac qac Jac
1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 43 20 2 1
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 43 19 23 1
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUHON 43 19 29 )
arrectaruu (ITA)
Bcero: 129 58 67 4

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHallbl JIJIsl CAMOCTOSITENILbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JAaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NpUBEIEH B TaOauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
HK3EMILIIPOB B
Uﬁngull))/ec bubnmuorpaduueckas ccpuika 6H(6KH;$:K6
AIIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢usuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Bricmiee oo6pazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/
product/1984911

Uponos, U. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,




2021.-312c.

https://znanium.com/catalog/ | Uponos, U. E. DnexTpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 12-e uzn. - Mockaa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
Jlabopatopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, . E. 3amaun o oOmieit pusuke :

product/1984908 yaeOHoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHI,
2021.-434c.

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe

product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. Snepnas ¢usnka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
HOpaiir, 2020. - 320 c.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»

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

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpCcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTH «HTepHET»

URL anpec Haumenosanue

https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hoas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3uvecKkux Hayk», OU3MYECKUN UHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
oOpa3oBaHHE»

https:/fizikaguap.ru/ O06pasoBarenbHbIi pecypc kadeaps GU3nKu
I'YAII

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO0 AUCLUTIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOT0 OOeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens mporpaMMHOTO 00ECTIEYEHUS




Ne i/t HaumenoBanue

1 MS Windows

2 MS Office

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

[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiapHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpOoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 VY4ebHas ayIuTopus 11 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, . CaHKT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, ITeTepOypr, yi.
TPYNIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s PEICTaBICHUS y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBLIX U [TerepOypr, yim.
VHJVBHUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U Tacremnno, 1. 15,
MPOMEKYTOYHOM aTTECTALUH. aynutopust Ne31-048

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

3 VYueOHas ayuTOpHs IS 3aHATHH JICKITMOHHOTO THMa, 3aHATui | 196135, r. CankT-
CEeMHUHAPCKOT'0 TUTIA, TPYNIOBBIX U UHAUBHUIYaTbHbBIX [etepOypr, ym.
KOHCYJIBTAIUM, TEKYIIET0 KOHTPOJIS U POMEXKYTOUHOIM l'acremo, a. 15,
aTTeCTalUU. aynutopus Ne32-01

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nHpopMaIMy O0IBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHHUS.

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

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

(000 «IIpodhobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jis1 JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, OIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius maockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-03.




o0opynoBaHue.

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

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs Mo JUCUUIUTMHE TpuBeeH B Tabmuue 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXYTOYHOM aTTeCTallu

Bunx npomexyTo4HON arTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXET MCIIOIB30BaThCA

100-0amwmpHas  ImKaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMbl Y HHUBEPCHUTETa,  IMpaBuia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

«OTJIMYHO»
(Ga4YTCHO»

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

— ONHUpasiCh Ha 3HAHUS OCHOBHON W JOTOJIHUTEIHHOM JHUTEpaTyphl,
TECHO MPUBS3HIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOM
NESTEIIbHOCTHIO HAPABIICHHS;

— yMeJi0 000CHOBBIBAET U apTryMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOABI M 000OIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIHUATM3UPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepHall, TPaMOTHO U
[0 CYLIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OINOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIlpaBJICHUs;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYITMPOBAHUN BHIBOJOB M 0000IICHHUIA;

— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX TOHSITHH.




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

EEYIORTICTRODHTEIEHOD | JIOTyCKaeT  CYUIECTBEHHbIE  OIIMUOKU U HETOYHOCTH  MpH
«HE 3AUICHOY paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN; 3
— UCHIBITBIBAECT TPYAHOCTU B MIPAKTUUECKOM MPUMEHEHUH 3HAHUK;
— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He (OPMYTUPYET BBIBOJIOB M 0000IIEHHUH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Tabmuua 15 — Borpocs! (3a1a4un) A5 3K3aMeHa
Kon
No /it [Tepeuens BonmpocoB (3a1ay) 1j1s SK3aMeHa
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIlK-1.3.1

2 [alite onpeneneHue MaTepUAILHON TOUKHU. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAaHT€HLIMATIbHBIM YCKOPEHUEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM a, = 3 m/c’. Haiimure | OIK-1.Y.1
BEJIMUYMHY MOJHOTO YCKOPEHUS TeJa d.

4 HazoBute, B kakux enuHuiax uzmepsiercs B cucteMe CU yrmosas OIK-13.1
CKOPOCTh U YTJIOBO€ YCKOpPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. OIIK-3.3.1
[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OMK:A3.Y 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

[lokaxxute CBA3p MEXAYy JIMHEMHOM W  YIJIOBOM  CKOPOCTBIO

7 . OIIK-1.V.1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEUHOTO IBWKEHHUS Teja IO

] U3BECTHOMY 3aKOHY ABIKeHus x(f) = 10 + 2*¢ + 0,5%7 (m). Kakoit OIK-1.Y 1
NyTh MPOHAET TeNo 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHNE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJa4H.

9 Cdopmynupyiite nepsblif 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEJIMYMHBI CUJIbI, OCHOBaHHBIA Ha OIMK-33.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTE, KakK, COTJAaCHO BTOpPOMY 3akoHy HbIOTOHA, 3aBHCHUT OINK-13.1
YCKOPEHHE TeJla OT €r0 MACCHI.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-1.V.1
Hsrorona.

KameHb 1€XUT Ha THE COCY/a, MOJHOCThIO MOTPYKEHHBIN B Boay. Kak

13 W3MEHUTCA CHJIa JABJCHUA KaMHA HA JIHO, €CIM CBEPXY HAIMTL | oo 3 oy
KepocuH (KepOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiiTe cBOH
OTBET.

HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiaumBaer Gdopmy

14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PacCTOsTHUS Mexay Humu. OOOCHYIITe,

15 KaKk M3MEHUTCA CHJIa B3aMMHOIO TATOTEHUs IBYX Ten, ecau Maccy | OITK-3.B.1
OJIHOTO M3 TE€J YBEJIMYUTh BABOE, a PACCTOSHUE MEXIY TelIaMH —

YMEHBIIUTH B JiBa pasa.




16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKON BETMYHUHBI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIK-3.3.1
COXpaHEeHHUsI UMITYIIbCa.

18 HazoBure, kakas ¢pu3nueckas BeInyrHa Ha3blBaeTcsi MOoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHUTE 3aMIMCU OCHOBHOT'O 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 W BpamarenpbHoro ABwxkeHus. Haiinure B3ammocBsizu mexay stumu | OIIK-1.V.1
3aKOHAMHU.

20 Chopmynupyiite 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-3.3.1

22 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3uvecKas BeINYHHA. OIIK-1.3.1

73 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU TIO OMK-1.V 1
OKPY’KHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

Uccnenyiite paboTy CHIIBI, €CITK TEJIO Maccoi m = 1 KT moj aeicTBrueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-3.Y 1
ObocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIIOJIB3YEMbIX ISl PpEIICHUS o
3aJlauM.

25 OOBbscHUTE, B YeM COCTOUT pasziIMyUe MEXIy KOHCEPBAaTUBHBIMH M OIK-1.Y 1
HEKOHCEPBATHBHBIMU CHJIAMHU.

Kakoit kopabibp JBWXKETCS MENJICHHEE — HarpyXXeHHbIM HIu

26 HEHArpY)KEHHBI — 1Tpu oamHakoBoil MomHoctn asurarens? | OIIK-3.B.1
OO6ocHYyliTE CBOW OTBET.

27 Jlaiite onpenenenne noreHuuanbHol 3Heprun. Ot vero oHa 3asucur? | OIIK-3.3.1

73 OOBsicHUTE, KaK pa6cv)Ta KOHCEPBAaTUBHOM CHJIBI  CBsI3aHA C OITK-13.1
NOTEHLIUAJIbHON YHEPTHUEN.

29 ChopmynupyiiTe 3aKOH COXpaHEHHS MEXaHWYECKOH DHEpIuu. OIK-13.1
[TpuBenuTe npuMep BBHINOJIHEHUS 3aKOHA COXPAHEHU S SHEPTUH.

Jan ToHkui ctepkeHb Maccoil m = 120 r u gmuHout /[ = 50 cwm,

30 CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero OMK:A3.Y 1
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.

[Tokaxxute Ha mpumMepe TOHKOro cTepkHs JuMHON 20 cMm u maccoit 30

31 r, Kak npuMenserca Teopema lllteiiHepa nmg pacdyera MOMEHTa OMK:A3.Y 1
MHEPLMHU TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

37 HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA OIMK-13.1
aOCOJIIOTHO TBEPIOTO TEIa. -
Kak BblumcnsieTcss KHHETHYECKas DSHEPTUs BpaimleHUss aOCOIIOTHO

33 TBepaoro Tena? CpaBHute ¢ dopmynoi mis kunernueckou sHeprum | OIIK-1.V.1
NOCTYNATEIbHOTO IBUKEHUSI.

ChopmynupyiiTe 1Ba  TMOCTyJaTa TEOPUHU  OTHOCUTEIHHOCTH

34 o . OIIK-1.3.1
OUHIITEHHA.

CnpaBemnmuBa i B crnenuaiabHOW Teopun oTHocutenbHocTH (CTO)

35 KIaccudeckas (popMyna s KHHETHUecKo# smeprum E = m*1*/2? OIK-3.Y 1
Ecnu Her, TO Kak pacCUMTBHIBACTCS KHHETHYECKash SHEpPrus Tela T
coriacHo CTO?

Omnpenenure, Kak M3MEHHUTCA MEpUON KoJeOaHWH MPYKHUHHOTO

36 MasiTHUKa TpU YBEIWYEHUH €ro Macchl B 2 paza, a »kectkoctu | OIIK-1.V.1
IPYXHHBI — B 8 pas.

37 Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON? OIIK-1.V.1

38 Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHITbCA XOJ OIK-3.B.1

MAasATHUKOBBIX YaCOB IIPHW HACTYIUICHUH JICTHHUX JXapKHX ,Z[Hef/'l I10




CPaBHEHMIO C XOJIOAHBIMU 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM MOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOJIHEL. OIIK-1.3.1
40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TONEPEUYHBIMU OIK-3.Y 1
MEXaHUYECKUMH BOJIHAMHU.
41 3anummuTe ypaBHEHHUE OEryIeil BOJHEI. OIIK-3.3.1
42 HazoBure, uemy paBHa cpeHsisi 00beMHast INIOTHOCTH dHepruu BosHbl. | OIIK-1.3.1
HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpeze
43 paBaa 340 w/c. Ilpoananu3upyiite 3amady UM  ONPEICITUTE OMK-1.V 1
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa. o
HNcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Vyem = 40
m/c, v,y = 60 M/C.
44 Cdhopmynupyiite npunimn [ roirexca. OIIK-1.3.1
45 HazoBute onpenenenre nHTEpPEpEeHIINH BOJH. OIIK-3.3.1
46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosyer BoiHOW. IIpuBenure OIK-1.Y 1
pUMEp CTOSYEH BOJHBI.
47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMHU ONHUCHIBAECTCS OIK-13.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAle C ropsdeil BOJOH, a Ha
48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanurcs qu ¢ teueHuem | OIIK-3.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO rasa. OIIK-3.3.1
50 YKaKUTe KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JABYXaTOMHOM OIK-13.1
MoJIeKyJbl. C KaKMMU JBH)KCHUSIMU OHH CBSI3aHbI? o
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.1
57 OueHute, 4yBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-3.B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-3.V.1
53 o0seMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIECCe, U HANINUTE €€ BEIINYUHY.
54 CrenaiiTe BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-3.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAaciSTHUCTOM >KUIKOCTH MONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-3.B.1
OO0s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Onenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nmap OJIWHAKOBOM Macchl TpuU OJHOM u ToM ke Temneparype? | OIIK-3.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 Jlaiite onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHuE MEXTy HUMH YBEIHYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOPOJa MpH MOJHOM ob0opote anektpoHa | OITK-3.V.1
BOKDPYT HETO.
62 Kax B3aMHO OpMeHTHPOBaHbI CUIOBBIE IMHUM U dkBUNoTeHIManbHble | OIIK-1.3.1




TTOBEPXHOCTH?

B xakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb

63 OIlK-3.3.1
3JIEKTPUYECKOTO MOJIs?
64 UTo Ha3bIBaeTCS AIEKTPUUECKUM AUINIOIEM? OIIK-3.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE  pa3zauuue MEXAy TMOJSPHBIMH M HEMOJSAPHBIMHU OIK-1.Y 1
JIMDJIEKTPUKAMH.
[IpoananusupyiiTe, Kakoll BEIUYMHBI 3aps IOLKEH HAaXOIUTHCS Ha
67 oOKIaIKax KOHJIEHCATOpa, YTOOBI MpH pa3HOCTH NoTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 IUIACTHHBI TUIOMma6i0 0.2 M2, KOTOpBIE pasneineHsl cioeM napaduna (¢ | OIIK-3.B.1
=2.5) Tomuuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJpaTHBIMU IJJaCTMHAMHU, eciau u3 3Tux miuactud | OIIK-3.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkocTu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-3.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTIH. OIIK-1.3.1
73 Kak u3MeHuTCs conpoTuBieHre NPOBO/Ia, €CIIU €0 ATUHA YBETUUUTCA OIK-3.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTH, BBIACIISIEMYIO HA CONMPOTHUBIEHUH 3 KOM mipu OIK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jalite onpeneneHue MarHUTHOW MHIYKLIAH. OIIK-3.3.1
76 Kakum 06pa3om omnpezensieTcst HanpaplieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-3.3.1
73 PaccuuraiiTe, yueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-3.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccuuTaiite MarHUTHYH0 MHAYKIMIO HAa OCH JJIMHHOTO coseHoupa, | OIIK-1.Y.1
comepxamiero 10 BUTKOB Ha CAaHTUMETP JJIMHBI U (EeppPOMarHUTHBIN
& CepAeYHUK ¢ TpoHuaeMocThio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccunTaiiTe TJIOTHOCTP HAMOTKM TOpoOHa, HeoOxomumyro, utoOwl | OIIK-1.V.1
80 IIpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, Kakod 3apsji HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYyKIuen 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-3.B.1
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananuzupyiite BenmuunHy 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
34 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OMK-1.Y 1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHns: AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-3.3.1




87 UTo0 Ha3bIBAIOT KOIPLUUTUBHON CHIION? OIIK-3.3.1
Omnpenenure, Kakasi SHEPTUs 3aKIOYEHA B KATYILIKE WHIYKTUBHOCTBIO

88 - . OIIK-3.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OtBeT gaiite B MJIXK.

29 Hpeanommev crnoco0 H3MEpeHHs BEIWYMHBI MArHUTHOW OSHEPrud, OIK-1.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOIIBIO COMPOTHUBIICHUSI.

90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kak B3auMHO OpHEHTHPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI

91 HANpPsDKEHHOCTH  DJIEKTPUYECKOro 1oJis, MarHuTHoW wuHaykuuum u | OIIK-1.3.1
CKOPOCTH BOJIHBI?

92 Chopmynupyiite 3aKOH OTpaKEHHUS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, TIe CBET IBMKETCS OBICTpee — B anMase (n = 2.42)

93 niu B Boze (n = 1.33). Bo ckonbko pa3 paznmuuarorcsi ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpefax?

OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasfena JIBYX
BeuiecTs nox yriom 30°. Ilokazarenb npenoMieHUs NMEPBOW Cpe.bl

94 paBeH 2.4. Bo3aMOXHO J1i, 4TOOBI OTpa)kKeHHBIN U mipenoMieHHbIi tydn | OITK-3.B.1
ObulM TepHeHIUKYIsApHBl Apyr napyry? Ecmum na, ompenenure
MoKa3aTesb MPEJOMIICHHs BTOPOH Cpebl.

95 Urto Ha3bIBalOT HHTEp(hEepeHueii ceera’? OIIK-1.3.1

96 Onumwure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OINK3.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PaTYKHOU

97 OKpacKHl y TOHKHMX IUICHOK (pa3jIUTOe Ha MOBEpXHOCTH BoAbl Macio, | OIIK-3.B.1
MBUIbHBIE MTY3BIPH U T.I1.).

98 Uro Takoe nucnepcus cBera Kak siBieHue? [lpuBeaure mnpumepbl OIK-3.3.1
HAOJIOACHUS JUCTICPCHH. -
[Ipoananu3upyiite, Kakol HaWOONBIIUN MOPSIJOK CIEKTPa MOXKHO

99 HaOmogaTh Ha JIU(paKIMOHHOW pemieTke, ecau oHa umeer 500 OIK-3.Y 1
IITPUXOB HA MUJUIUMETP U €€ 00Iy4aroT CBETOM C JIMHON BOJIHBI 500 o
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM OMNK-13.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[1mockomoApU30BaHHBIM CBET TMaJla€T Ha AaHalW3aToOp Tak, 4YTO

101 IUIOCKOCTh HOJSpU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIK-1.V 1
aHanuzatopa. Bo ckoibkO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

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? OOochyiitre Bam otser, | OIIK-3.V.1
onupaschk Ha 3akoH Ctedana-bonbiiMana.

Pacnionoxxure crnenyromue CHEKTpalbHbIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COJIIOTHON TeMIEPaTyphl:
A — Oenble 3BE315I,
104 | O wemmsre, OIK-1.V.1
M — kpacHbsle,
O —romyoOnie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHS! a0COITIOTHO YEPHOTO Tela.
OO0bsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.
105 OOBscHUTE TPHUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-1.Y 1

ONITUYECKOTO MUPOMETPA.




106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-3.3.1

107

B kakux enununax cucrtembl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3.3.1

108

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTajuia, paboTa BeIXoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-3.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4EHHUS.

OIIK-1.3.1

110

OO0mbscHUTE, KaK SHEPrUus (POTOHA CBSA3aHA C JUIMHOI CBETOBOW BOJIHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ AnuHOM BOJMHEI A = 97,04 mM paccesicss Ha HEMOIBUKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMITTOHOBCKOM paccestHuu. PaccunTaiite ero BeIMUYMHY B yKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa

BOJIHBI paBHa 2,426 M.

OIIK-3.B.1

112

Onuiure, 9YTO MPECTaBIAECT COOOM aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeEIn?

OIIK-1.3.1

113

ATOM BOJIOpO/Ia HaXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIMHBI
BOJIHBI U3JTy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroMm? OOOCHYMTE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBeauTe mpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

116

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU
MOMNaJlaHi B BOpOTa IMIMpHHOW 7 M, ecnu macca msyda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

117

KaxoB ¢hu3mvecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-1.3.1

118

B d4em oTimumne CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpaBHCHUS
[Ipénunarepa?

OIIK-3.3.1

119

CpaBHute JyMHYy BOJIHBI Ae bpoiins mis mapuka maccou m,, = 0,2 T 1
IPOTOHA MACCOU m, = 1.67*10™ kr, IMEIOIINX OHHAKOBBIC CKOPOCTH
V.

OIIK-3.V.1

120

Kakum o00pa3omM »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

121

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

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO IEITUKOM
3aroJiHeHa BHEIIHSS 2p-000J04Kka. ATOM KaKOro BelIeCTBa HMMEET
TaKyI0 3JIEKTPOHHYIO KOH(QUTYpaIuio?

OIIK-3.V.1

123

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

OIIK-3.B.1

124

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIIMATBHON IME IIUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCHKaMH1 U HaXO4UTCSA B COCTOSAIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxwurte, Kak OmpeneauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe nx B ykazaHHOM Clly4ae.

OIIK-3.B.1

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukod Gepmu-/Iupaxa? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1




OObsicHUTE, 4YeM OTJIMYAETCS XapakKTep 3aloJHEHUS COCTOSIHHM

126 . OIIK-1.3.1
KBaHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.
127 ComnocTaBbTe CBOMCTBA CHOHTAHHOT'O W BBIHY)KI€HHOTO U3JTyYCHHS. OIIK-1.V.1
[Ipennoxute  TeopeTndeckoe  OOOCHOBAHHWE, KAaK  HM3MEHHUTCS
128 MPOBOJAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH OIK-3.B.1
HEOOJIBIIIOE KOJTMYECTBO MHAMEBOW mpuMecu? BaneHTHOCTh KpeMHHUS
paBHa 4, BaJICHTHOCTh UHAMUS — 3.
129 OnumuTe NpUHIUI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-1.3.1
Jlazep pabotaer TMO TPEXypOBHEBOW cCXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiHust E; = -5
130 OIIK-3.V.1
3B, sHeprus meractabunbHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IIyudeHue.
131 Yemy paBHa MoJpHAas TEIJIOEMKOCTh TBEPAOrO Teja, COIJIAaCHO OITK-3 3.1
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?
132 OObsicHUTE, KaK KBAaHTOBAas TEOpHUs TEIUIOEMKOCTH TBEPIOro Teia OMK-1.V 1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.
133 Kakass wacrtuma HasbBaercss ¢oHoHOM? KakuM  KBaHTOBBIM OIK-13.1
pacnpeeieHneM ONUChIBalOTCS (YOHOHBI?
Bormpocsr (3amaun) nns 3adera / qud . 3adera npeacTaBieHs! B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Ne i/m [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHJUKaTOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI
npeCTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TemM aJ1g KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeCTaBICHBI B Tabnuie 18.

Tabmuua 18 — IlpumepHbIii epedeHb BOIIPOCOB ISt TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
Cemectp 1
Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYULICHCS PaBHOMEpPHO C
IIOCTOSTHHBIM IO BEJINYMHE YCKOpEHUEM?
1 1) [Ipsimas nuHuA OIIK-1.V¥.1
2) JIunus ¢ meperubom
3) [Tapaboma
4) OKpY/KHOCTH
Omnpenenure, kakas U3 NMPEJICTABICHHBIX (U3NYECKUX BEJIMUYUH MMEET
€AVHUILY U3MEPEHHUS, COBIAIAIOIYIO C €IUHULIEH U3MEPEHUS CUIIbI?
2 OIIK-1.3.1

1) Umnynbse
2) Yckopenue




3) Bec
4) YrmoBas CKOPOCTh

[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHMX CHJ, JEHCTBYIOIIUX MEXIY TEIaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hymo

3) VI3MeHeHHI0 UMITYJIbca CUCTEMBI
4) YcKopeHHIO LIEHTPa Macc CUCTEMBI

OIIK-1.V.1

Yro mnpoumsoiaér mocie aOCOMIOTHO HEYNPYroro yaapa YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua
C Maccod m; JBHUrajach BIIPaBO, a YaCTHIA C MAacCOW M, HABCTPEUYy
YaCTHUIIE C MACCOMH M.

1) YacTtuibl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuubl OyayT MOKOUTCA

4) Yactuupl Oy1yT ABUraThCsl B IPOTHUBOIIOJIOKHBIE CTOPOHBI

OIIK-3.B.1

Yto npou3oWIeT ¢ MOMEHTOM MHEPLIMU CBUHLIOBOIO UMJIMHJIpA
OTHOCUTEIIBHO OCH, COBHAJAIONMIE C €ro TeOMETPUYECKOW OChIO
CUMMETPUH, €CIIH LIWJIUHIP CIUTIOIIUTD B IUCK?

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKaXuTe BEpHYIO 3allUChb YPAaBHEHUS JAWHAMUKHM BpaLaTEIbHOIO
JBHKEHHUS.

HM=J*w
2)e=M/J

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

OIIK-3.3.1

VYkaxure, 4eMy paBeH MOMEHT WHEPLUH TOHKOTO 00pyda Maccoi m u
paauycar.

) J=m*r*/12
2)J = m*r*/2
3) I =m**/3

4)J= m*r’

OIIK-1.3.1

BriGepute ¢dpaszy, COOTBETCTBYIONIYIO TEepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. .. »

1) ®@axkt cymiecTBOBaHUS a0COIIOTHOTO JIBIKEHUS

2) CyuiecTBOBaHHE HHEPIHAJBHBIX CHCTEM OTCUETA

3) ®dakT CyIiecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETa

4) ®axT cyiiecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anues

OIIK-1.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c

OIIK-1.3.1




2)H
3) kr¥*m’
4) m/c?

10

PaccunTaiiTe BeMMUnMHY MOAYJIsl MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOW OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

OIIK-1.V.1

11

Brei6epure dopmyny, onpenessironiyr0 BeIMYnHy (a3oBOM CKOPOCTH
BOJIHBI.

1)v=o0*k
2)v=k*v
3)v=k*A
Hv=0o/k

OIIK-3.3.1

12

Paccunraiite, uyemy paBHa paOoTa KOHCEPBATUBHOW CHIBI II0
3aMKHYTOM TpaekTopuu (o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yObUTH MMOTEHIIUATLHON YHEPTUU

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBua nyJaio

4) 3aBUCHUT OT CKOPOCTH JIBH)KCHHUSI.

OIIK-3.3.1

13

Kakas u3 mepedncieHHBIX (U3MUECKUX BEITUYUH MMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cubI
2) MoMeHT uHepuuu

3) MomeHT umiyinsca
4) Cuna

OIIK-1.3.1

14

Korma taHreHnuanbHOE YCKOPEHHME paBHO HYINIO, a HOPMaJbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE JIBUKEHHUE Ha3bIBACTCA ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOIMHENHBIM

3) PaBHOYCKOpEHHBIM IIPSIMOJIUHENHBIM
4) PapHOMEpPHBIM BpallleHUEM

OIIK-1.3.1

15

Bribepure mpaBuibHBINH oTBeT. Kak m3MeHsieTcss MOIyidb CKOPOCTH
IOpU NPSMOJIMHEHHOM JIBUXKEHHUHU, €CJIM 3aBUCHUMOCTb IPOWICHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YObiBaer

2) IIpoxoaut 4epe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?

1) I =m*P/3

OIIK-1.3.1




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

Kak cootHOCATCS MOMEHTBHI WMHEpUMU OUCKa J; U uuauHapa Jy,
KOTOpBIE UMEIOT PaBHBIE MACCHI M PAILYChI?

17 1) Ja=Ju OIIK-3.V.1
2) Jn>Ju
3)Jn>2*Ju
4) Jn > Ju/2
Haiimute oTHOIMEHUE MPOU3BEACHHBIX padoT (A1/A;), eciau nBa qucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSIHUS MOKOSI 1O OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.
18 Nl OIIK-1.VY.1
2)3
3)4
4)5
Kakoii y4€HbI co3mall CHEeNUajJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?
19 1) lanunei OIIK-1.3.1
2) DHHINTEHH
3) Jlopenn
4) bop
Bribepute ypaBHeHHE, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUsI.
1) x =0,1tg(2t2+m/6)
201 2) x = 0,1cos(2t+/6) OIK-3.3.1
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)
[Ipoananusupyiite, Ipu KakOM YCIOBHHM B CHUCTEME, COBEPIUAIOIICH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOMomaThCs pe3oHaHC (g —
cOoOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?
21 1) ®>> a0 OIIK-3.3.1
2) >0
3) o= ol
4) o << 0
Breibepute, Kkakas (Qu3nyeckas BeJIWYMHA ~ U3MEHSETCS  IOJ]
BO3/ICIICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?
22 1) Monsipaas macca OIIK-1.3.1
2) CkopocTb
3) Macca
4) MoMeHT UHEPLHHI
Bribepure, B Kakoil cucTeMe Tell MOJIHBI MOMEHT UMITYJIbCa OCTAETCs
73 MIOCTOSTHHBIM. OIK-1.3.1

1) 3amknyTOM




2) HezaMKkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI pPaBHA HYJIIO
3) He3amkHyTO#H, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTIOCTOSTHHA
4) HezamknyToM

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

24 1) Bsizkoro TpeHus OIIK-1.3.1
2) Cuiibl TpeHUS Ka4EHUSI
3) TaroreHus
4) Cunbl TpEeHUS CKOJIbKEHUS
YeMy paBHa BETMYMHA YCKOPEHUS CBOOOJHOIO MAaJ€HUs g Ha BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paauycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c’.
25 1) 3.94 M/c? OIIK-3.¥.1
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?
[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KoJIeOaHmit
MaTEMaTUYECKOT0 MasATHHKA, €CIIU JJIMHY €ro M0/IBECa YBEIUYUTH B 9
pa3, a Maccy rpy3a — YBEJIMYHUTH B 4 paza?
26 1) YBeqmuntesi B 3 pa3a OIK-1.Y.1
2) YBenuuurces B 4 paza
3) YMenbmuTCA B 2 pasa
4) Ymensmutes B 4 pasza
YUto npou3ouAET cO CpeIHEW SHEPrHel MOCTYNATENIbHOTO JIBUKCHUS
OJIHOI MOJIeKYNbl ra3a, eciu o0beM HEKOTOpPOH Macchl HJI€aTbHOIO
ra3a u300apruuecku yMeHbInuiIcs B 2 pasza?
27 OIIK-3.B.1
1) YBenuuures B 5 paza
2) YMmenwmmTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCH B 2 pa3a
Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONICH CUTYalluH: JBa
pPa3IUYHBIX HACATbHBIX ra3a — OJHOATOMHBIM W JIBYXaTOMHBIA —
HaXOJATCS NPU OAMHAKOBOM TEMIIEpAType M 3aHHMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxUMarOTCs aauadbaTHIeCcKu 0 YMEHbIIICHHs] 00beMa B 2
28 | PEE OIK-3.B.1
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHoaTOMHBIN HarpeJcs 00JbIIIe
3) JAByXaTOMHBIH Harpescsi 6osblie
4) I"a3pl BOOOIIIE HE HATPEIUCH
Cemectp 2
YkaxxuTe sIBICHHE, KOTOPOe UMEHYyeTcsl nHTepdepeH et BoaH?
1) Orubanue BOJTHAMU MPENSATCTBUM
29 OIIK-1.3.1

2) Hajoxkenue apyr Ha apyra BOJIH, HAYIIMX OT KOI€PEeHTHbIX
HCTOYHHKOB
3) OTkIIOHEHHE BOJIH oT MEPBOHAYAILHOTO HaIlpaBJICHUS




pacnpocTpaHeHHs IPH MEPEXOE U3 OJHOU Cpebl B IPYTYIO
4) 3aBUCUMOCTD (ha30BOM CKOPOCTH OT JIJIMHBI BOJIHBI

30

[Ipoananu3upyiiTe, KakKUM IOJDKEH OBITH YTOJl MaJCHHS CBETOBOTO
Jy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajatoumm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-3.B.1

31

O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIITHOTO KOHACHCATOPA, €CITH
paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEJIWYHTh B 9 pa3, a o0nacth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?

1) YMenbmutes B 4 pa3
2) YBenuuutcs B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3

OIIK-3.B.1

32

HazoBute BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE MPOBOJAT NIEKTPUUECKUI TOK?

1) IIpoBogHUKM

2) IlonynpoBOIHUKH
3) [matuna

4) JIn3j1eKTPUKH

OIIK-3.3.1

33

Kaxk HaITpaBJICHBI CHUJIOBBIC JINMHUHN HaIps’KCHHOCTU
SJICKTPOCTATUYCCKOI'0 T10JIA, CO3AAaHHOTO TOYCYUHBIM OTPHLATCIbHBIM
3apsiioM?

1) 3akpy4urBarOTCA BOKPYT 3apsia

2) K 3apsny

3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKe

4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU

OIIK-1.3.1

34

B kakux emuHumax B cucreme CH  wu3sMmepsiercs mNOTEHIMAN
3JIEKTPUYECKOTO MOJIs?

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

4) A*m?

OIIK-3.3.1

35

Moxer 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
0OJIBIIIE AIIEMEHTAPHOTO 3apsiaa?

1) Moxet

2) Het, He MOKeT

3) MoKeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJTU 3apsi/i MOJIOKUTEIbHbBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) [loTeHLIMaNbHOM JHEPTUM E€AUHUYHOTO IOJIOKHUTEIBHOTO 3apsaa

OIIK-1.3.1




WJIM OTHOUICHUIO ITOTEHIUAIbHOU DHEPIUH K 3apsy

2) PaGote clia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKMTEJIBHOI0 3apsiia M3 JAaHHOM TOYKH IO B
0eCKOHEe4YHOCTh

3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIIEHHBIN B JaHHYIO TOUKY IOJIS

4) Kunernueckoit sHEpruy NpoOHOTO TOUYEUHOTO EAMHIUYHOTO 3apsiia B
JNAHHOU TOYKE MOJIS

37

Harmmmure dopmyny 3akona Oma B nuddepeHimanpHoi popme:

HR=U/
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JJIMHY TyTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU
paccTosiHie MeXIy ABYMsI TOUYKaMHU MPO3PAvyHON AMAIEKTPUYECKOM
cpennl S =4 m. [lokazarens npenomiieHus cpeanl n = 1.5. Ontuyeckas
JUTMHA MyTU L U3 0OHOM TOYKH B APYTyIO COCTABUT. ..

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

OIIK-3.B.1

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIn
HaMarHUW4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HANpSOKCHHOCTh ~ TIOJIST  HAlpaBlieHa  MPOTHBOIIOJIOKHO  TOJIIO,
BbI3BABHICMY HaMarHnyusBanue?

1) T'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIeH cuion

OIIK-1.3.1

40

Ouenure, MO KaKOW TPACKTOPHH OyAET JBUTaThCS B MArHUTHOM ITOJIC
YacTHUILIa, JIETAAsl C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUHA MAarHUTHOMN

WHTYKITUH.

1) OxpyxHOCTB
2) llpamas

3) OBasnounn

4) Dnnunc

OIIK-1.V.1

41

B kakux enuHMIIAX H3MEPSIETCS HANPSHKEHHOCTh 3JIEKTPUUECKOTO
noJs?

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

OIIK-1.3.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaIOM IMPOBOAHUKA U €ro
3IIEKTPOIPOBOJHOCTBIO:

Matepuan D1eKTponpoBOAHOCTH (G, 1/(OM-cm)

OIIK-1.3.1




A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°
B) JIH3IIEKTPHK 3) 10* - 10°

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

43

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

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

OIIK-3.3.1

44

[Ipoananm3upyiite, 4YemMy  paBeH  aOCONIOTHBI  IOKa3arelb
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUIIAEMOCTHIO € = 16 1
MarHUTHOM MPOHUIIAEMOCTBIO [ = 17

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

4) 1/16

OIIK-3.V.1

45

Jliist 0OBSICHEHNS KaKOro SIBJIEHUSI MOKET OBbITh MCIOIb30BaH MPHHLIUI
I'tolirenca-®penens?

1) KorepenTHoCTh

2) Iudpakuus

3) onspuzanus

4) KopnycKysspHO-BOJHOBOM JTyalii3M

OIIK-1.3.1

46

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

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

OIIK-1.V.1

47

[Mpoananu3upyiiTe WHTEHCHMBHOCTh CBETa NPU HHTEPPEPCHLUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*1
2) 3*1
3)1
4) 0

OIIK-3.V.1

48

Haitgure  npaBwibHOE  Ha3BaHWE  JUIi  BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TOJIS.

1) IToTenuuan

2) HanpsiskeHHOCTH
3) Uanykumst

4) 3apsin

OIIK-1.3.1

49

OueHute, KaK 3aBUCHUT AJIEKTPUUECKasi IPOBOJUMOCTh MPOBOAHUKA OT
MPUII0’KEHHOM K HEMY pa3HOCTH MOTEHIHAJIOB.

OIIK-1.V.1




1) Ipssmo mpomopIimoHaIBHO

2) IIpomoproHaIBEHO CTETIEHU OT PA3HOCTH MTOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaIpaTy

4) He 3aBucur

50

Ouenure, Kak WU3MEHUTCS cuiia AIEKTPOCTATHUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apsAlOB, €CIM OAMH M3 HHUX
YMEHBIINTh B 4 pa3a, a pacCTOSHHUE MEXKIY HUMH YMEHBIIUTH B 2
paza?

1) Ymensmurcs B 8 pas
2) YMeHbpmTCH B 2 pasza
3) Ymenbmured B 16 pa3
4) He usmeHurcsi

OIIK-3.B.1

51

qTO n3 HepeqncneHHoro SABIISACTCA OCOGCHHOCTLIO CHJIOBLBIX JII/IHI/Iﬁ
MardUuTHOTO HOJIs?

1) CuoBble TUHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe

2) Mar HUTHBIC CHJIIOBBLIC JIMHHHW HAUYUUWHAKOTCA HaAa MArdvMTHBIX H
3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsiaax

3) MaFHI/ITHI:IG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
MAarHuTHBIX 3apsmax

4) MaFHI/ITHI:IG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
AIEKTPUUECKUX 3apsiaax

OIIK-1.3.1

52

CnenaiiTe BBIBOJ, KaKOH T'€OMETPUUYECKON (DUTYpOl MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHULbI, JBUTAIOUICHCS MO
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MAarHUTHOW MHYKITHH.

1) OxpyxHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

OIIK-3.B.1

53

Ouenute creneHp nossgpuszauuu P cBera, €ciu CBET IPENCTaBISET
co0Ol CMech €CTECTBEHHOI'O CBEeTa C IUIOCKONOJSPU30BAaHHBIM.
NHTEeHCUBHOCTH  MOJSPU30BAHHOIO  CBETa B Jydye  paBHaA
UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

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

OIIK-3.B.1

54

Paccuunraiite mokasarenb NpPEOMJICHHUS BEIIECTBA, €CIH CKOPOCTb
CBETa MNpHU TNeEepexoie Jyda M3 BO3lyXa B HEKOTOPOE BEIIECTBO
ymeHnbmmiach Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-1.V.1

55

Paccunraiite yroam Mexzay ONTHYECKMMM OCSAMM IOJsIpU3aTopa u

OIIK-3.V.1




aHanuzatopa. [Ipym NpoOXOKIEHUM CKpEelIeHHBIX MoJaspu3aropa Hu
aHaJIM3aTopa MHTEHCUBHOCTh CBETA YMEHBIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

[Ipoananusupyiite, Kak U3MEHUTCS BEIMYMHA MArHUTHOW WHIYKLIUU
Ha OCH JUIMHHOTO COJICHOWJA, €CIM TOK B HEM YBEJIWYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.

56 1) YBeauuurcs B 2 pa3a OIIK-1.Y.1
2) YBenuuures B 9 pas
3) YmensmmTcs B 9 pas
4) YmenbmuTes B 3 pasza
Cemectp 3
YKaxkuTe, Kakoe TeJo SBISETCS a0COMOTHO YePHBIM TEIIOM.
57 ;) IHorsomaer Bce nmajgawiinee HA HEro U3Jay4YeHue OIK-13.1
) OTpaxaer Bce najaroliee Ha Hero U3Iy4eHHe
3) M3nyyaeT B pEHTT€HOBCKOM JIMAra30He
4) N3znydaeT B BUIMMOM JTHAIIa30HE
VY Kakoro u3 Tes oTpaXkaTeiabHast CHOCOOHOCTh OJM3Ka K HYIIO?
sg | 1) IIpospausoro OTK-1.3.1
2) 3epKaIbHOTO
3) MaroBoro
4) YepHoro
OrneHuTe, BO CKOJIBKO pa3 YBEITUYMIIACH dHEPTEeTHYECKass CBETUMOCTh
a0CoOJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =
3000K.
59 1) B 72 pasa OIIK-3.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Breibepure, kakas  Qopmyma HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPIeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTO Tena?
60 OIIK-1.3.1
1) ®opmyna depmu-/Iupaka
2) ®opmyina boze-OliHmTeiiHa
3) ®opmyaa [laanka
4) ®opmyna Panes-/xunca
Kakoe n3znydenue sBiseTcsi paBHOBECHBIM ?
61 1) Anbda-, 6eta-, raMMa-U3ITyICHUS OIMK-13.1
2) TenioBoe u3ryyeHue
3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE
62 VkaxkuTe 3aKoH, KOTOPBIA ompenenser mnosnoxeHue wMakcumyma | OITK-1.3.1




W3JIy9aTeIbHOW CIMOCOOHOCTH aOCOJIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHON TeMIepaType.

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

3) 3akon Kupxroda

4) 3axoH Masoca

Ykaxxute popMyiy, ONPEaeioNlyi0 JHEPTHIO CBETOBOTO KBAaHTA!

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

63 2) E = h*c OIlK-3.3.1
3) E=h*A
4) E = h*v =h¥*\/c
[Ipoananu3upyiite, Kak H3MEHsSETCS CHJIA TOKa HACBIIIEHUS IIpU
dororddexre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA MaJaOIIEro
CBETa MOCTOSIHHOW JJINHBI BOJTHBI.
64 OIIK-1.V.1
1) YMenbmaercs
2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCA
3) CHayvasia yBeJIMYMBAETCS, 3aTEM YMEHBIIIACTCS
4) CHauana ocTaeTcs IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS
[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETHYECKOW HSHEPrueut
(OTOZIEKTPOHOB, €CIM, HE MEHSAA 4YacTOThl IaJaloIIero CBeTa,
YBEJIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?
65 OIIK-1.V.1
1) YmensmmTcs B 2 pasza
2) YBenuuures B 4 pasa
3) He usmenuTcs
4) YBenuuurcs B 2 pasza
OueHuTte BeTUYMHY KpacHOU rpaHuilsl ¢GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama TommuHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 5B. IToctostanas [Inanka — h = 6.6%10™*
66 Jlx*c. 3apsix anekrpora — e = 1.6%10™"° K. OIK-3.B.1
1) 3.2%10" I'y
2) 4.8%10"° I'y
3) 4.8%10" I'y
4) 4.8%10" I'y
Kakum o6pa3om 3aBucuT paboTa BbIXOAA 3JEKTPOHA C MMOBEPXHOCTH
KaToJa U3 KaJIMUs OT YacTOTHI MaJal0IIero ceera’?
67 1) IIpsimo poMOPITMOHATBHO YaCTOTE OIIK-1.3.1
2) IIponoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunoHaIbHO KBaJIpaTy YaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoanamm3upyiite, Oymer nu HaOmomatecs GoTodrddexr, ecmu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
68 Pabora BbIX0o/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B. OIIK-3.V.1

1) ®oTo3dgheKT BO3MOXKEH, €ClIi KaToJ| HarpeTh 10 TeMIiepaTypsl 347




K

2) He Oyner

3) ®oroapdeKkT BO3MOKEH, €CIU JOMOIHHUTEIBHO MPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B

4) ®oTo3(h(hexT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5

Onenute, OT KakUX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOYKH 3pCHHS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

b) Onepruu otona;

B) Koaddumnmenra orpakeHns moBepxXHOCTH.

69 OIIK-1.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Ipoananu3upyiite, B Kakux 00JacTAX CIEKTpa 3JIEKTPOMATHUTHBIX
BOJIH BO3MOHO HabOmoenne a3 dexra Komnrona.
70 1) BunuMmelii tuanazoH OIIK-1.Y.1
2) Panguonuamna3on
3) TeparepiioBblii AHana3oH
4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe
CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM IOJIHOCTBIO MpeKpalaercss GoToTOK. Y CIOBUE: SHEPTUS
¢oroHoB paBHa 6.5 3B, a gorokarox M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBJsAeT 2.5 3B.
71 OIIK-3.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Ouennre, BO CKOJBKO pa3 JaBlI€HHWE CBETa, NaJAaroUIEro
NEepIEHANKYISIPHO HICATBHO 3€pPKAJbHOW TOBEPXHOCTH, OOJbIIe
JABJICHUs CBETa, MAJAKOUIEr0 NEPHEHAMKYISPHO HACATBHO YEpHOUN
MOBEPXHOCTH.
72 OIIK-3.B.1
1)2
2) 1
3) 1.5
4)3
Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JTHHE BOJIHBI
73 2) Nmmynbe mpsiMo MPOIMOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJHbI OIlK-1.3.1
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) Imnynbe npsiMO MPOMOPLUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
74 B kakoii obnacTu crnekTpa 3J1eKTPOMAarHUTHOTO M3IYYECHHUS HMITYIIBC OIK-3.3.1

¢dboTOHA MeeT MUHUMAIbHOE 3HaYeHHe?




1) NadpakpacHoe uziyyeHue
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKOE U3Iy4eHHE
4) PaguousiryueHue

[Ipoananmusupyiite, Kakoe W3  TPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCThL CBeTa He 3aBHCHUT OT IUIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH
2) CBeT MOXKET M3JIy4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU

75 OIIK-3.V.1
MOPIUSMU — KBAHTAMH
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMA, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPrUun
4) JIns 9acTUIBI HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UIMITYJIbC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
1) YTBep:KaeHue 0 CylmecCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPbIX aTOM He M3JIy4YaeT U He MOIJIoIAeT JHePruu
76 2) PazHOCTB SHEpruii IByX CTAIlMOHAPHBIX COCTOSHUN paBHA sHepruu | OITK-1.3.1
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa
3) B aTome 31eKTpOHBI IBIKYTCS TI0 OpOuTam, OJIU3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO — siapa M
OTPUIATENIHHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIKCBHIBAET CHNOCOOHOCTh AaTOMOB K H3JIYYCHHIO U TOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»
1) IMorjomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
77 3HAYeHHUI JHePrumn OIIK-1.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HA0Op 3HAYEHUI SHEprud, JHOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TIOPHMIO DJHEPTUM, a MOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYECHUN YHEPTUU
VkaxuTe, K KaKOMy AHaNa3oHy M3J1yY€HHUs OTHOCSTCS MEPEeXOAbl U3
cepuu banbmepa B aTome Bogopoa.
78 1) TemoBoe u3nyueHue OIIK-1.3.1
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Buaumblii cBeT
[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.
79 1) YBemuuunace Ha 4.86 5B OIIK-1.Y.1

2) YMenbmuJjiachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B




80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

1) 0,4 5B
2) 1,9 5B
3) 1,2 5B
4)2,2 5B

OIIK-3.B.1

81

Vkaxure, B U€M 3aKI04aeTCs runoresa e bpous:

1) JIroOble MHMKpOYACTHIBI Hapsily C KOPNYCKYJISIPHBIMH
00/121210T BOJTHOBLIMHU CBOHCTBAMHU

2) AToM HEe MOXET CoJlepKaTh 0oJiee ABYX ANEKTPOHOB, HAXOSIIUXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HA0OPOM YETHIPEX KBAHTOBBIX YHUCET

3) ONHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOYACTHULIBI

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HEMpephIBHO, a
OT/IEJIbHBIMU KBaHTaMU

OIIK-1.3.1

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJJHOBbIE CBOMCTBA
2) DNeKTpOMarHUTHBIC BOJTHBI MMEIOT CBOMCTBA YaCTHII

3) YV kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) SImpo aToma COCTOUT M3 KBAPKOB

OIIK-1.3.1

83

Paccunraiite nqiuHy BosHBI 1€ bpoilsist a1 35eKTpoHa, L[B31/11>Kymeroc;1
co ckopocThio 3.6 km/c. Macca snektpoHa m, = 9,1%10™" kr, 3apsa
anexTpoHa qe = —1,6%107"° K.

1) 1.6 mxm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-3.V.1

84

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

H2+1
2)3l+1
3)I-1;
4) 1

OIIK-3.3.1

85

YKEDKI/ITG, 4TO ONpCACIACT INTaBHOC KBAHTOBOEC YHMCJIO N.

1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca JJIEKTPOHA Ha
3aJJaHHOE HaIlpaBJICHHE

4) BennunHy  MOMEHTa  HMMIyJbca  JJIGKTpOHA B 3aJaHHOM
HaTPaBJICHUU

OIIK-3.3.1




86

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

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEpPrur CTAllMOHAPHOIO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BeanuuHy MOMEHTAa HMIYJbCa JIeKTPOHA B 33JaHHOM
HATIpaBJIEHUH

4) DHepreTHYecKrue ypOBHHU AJICKTPOHA B aTOME

OIIK-1.3.1

87

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

1) DitnmTeitna u ne Xaaca
2) llTrapka

3) DTTHHTCray3eHa

4) AaponoBa-boma

OIIK-1.3.1

88

Kak Ha3pIBalOT IWHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIIMMH 4aCTOTHI ITaJar0mcro cBera?

1) OpanxeBbIMU CIIyTHUKaMU

2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU

3) CTOKCOBBIMHM CIIyTHUKAMH

4) AHTarOHUCTUYECKUMHU CITYTHHKAMH

OIIK-1.3.1

89

[MosicHuTe pusHUecKuii CMBICT BOIHOBON (YHKIIHU.

1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHIIBI

2) IlpousBeneHne  BOJHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
conpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
00HapY:KeHHMs YaCTHIbI.

3) BonmnoBas (yHKIuMs 00paTHO MPOMOPIMOHATBHA JJIMHE BOJHBI 1€
bpoiins

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

OIIK-1.3.1
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Bribepure BEPHYIO ($OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-3.3.1
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VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PepMUOHAMHU.

1) DnexTpuuecKu 3aps>KEHHbIE YaCTULIBI.

2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.

3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.

4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.

OIIK-3.3.1
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Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTHIO 3aIIOJTHEHA, 30HA TIPOBOJAUMOCTH — MOJTHOCTHIO CBOOOIHA,
a IIMpUHA 3alpelieHHON 30Hbl BEJMKA MO CPABHEHHIO C HEPrUeHl
TEIJIOBOTO JABMKEHUS?

1) IlpoBogHUK

OIIK-1.3.1




2) ImdaekTpuk
3) IlonynpoBoIHUK
4) IlpuMecHBI MOJIYIPOBOIHUK
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Kakyro pazmepHocth nmeet nocrossuias [lnanka B cucteme CHU?

1) Xx*c
2) dx/c
3) x/m
4) Ix/>B

OIIK-1.3.1
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KaKa}I BHECHUCTCMHAas CANHHUIIA I/ICHOJ'IB3yeTC}I JJISL I/I3MepeHI/I$I BHCPFI/II/I
MUKPOYACTHIL?

1) 3B
2) A

3) kKan
4) spr

OIIK-1.3.1
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Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
IeiizenOepra s SHEpruM YacTUIl U BPEMEHH NpeObIBaHUA €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

2) DHeprusi 0OpaTHO MPOMOPIIUOHATBHA BPEMEHH

3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJJHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOM TOYHOCTBIO

4) YUem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIe
HeoIpeaeJIeHHOCTh BpeMeHH!

OIIK-3.B.1
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B xome wu3MepeHHs ¢ JIOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca 3MeKTpoHa. OOBSICHUTE, UTO
u3 9TOro Clenyer, PYKOBOJICTBYSICh COOTHOIIEHUSIMHU
HeomnpeaeneHHoctel [ 'elizenOepra.

1) Bpemss u3HM W DHEpPrus DJJIEKTPOHA HMMEIOT CYIIECTBEHHYIO
HEOTpeeNIeHHOCTh

2) KoopauHaTra X 3JIeKTPOHA He MOKeT ObITh OIpeaejeHa ¢
BbICOKOH TOYHOCTBHIO

3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS

4)y- U Z-COCTaBJISIONIME HMITYJIbCAa DJJIEKTPOHA HUMEIOT CTPOTO
orpezieNIieHHOE 3HaUeHUE

OIIK-3.V.1
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Kak Ha3biBaeTcsl cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruu?

1) Bo30yxxaeHHOe cocTosiHIE
2) MeTacTabuiibHOE COCTOSIHHE
3) OcHOBHOE COCTOTHUE

4) BaneHTHOE COCTOsTHUE

OIIK-1.3.1
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B uewm 3akmouaercst TyHHeNbHBIH ) dexT?

1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
NePUOANYECKOM MOTEHIHAEe

OIIK-3.3.1




2) B xopnyckyJpHOM MOBEIEHUM 3JIEKTPOMATHUTHOTO W3IIy4E€HHUS
IPY IPOXO’KICHUU €T0 Yepe3 Y3KOe OTBEPCTHUE

3) B Haxo0XIEHUM YaCTUIIBI CPa3y B HECKOJIBKMX TOYKaX IIPOCTPAHCTBA
OJJHOBPEMEHHO

4) B npoxoxkIeHMHM MHKPOYACTHIBI 4Yepe3 MNOTeHUHAJIbHbII
0apbep, KOIJa HJHEPrusi 4YacTHIbI MeHbIe BBICOTHI 3TOr0
O0apbepa

Kakue mNOABWKHBIE 4YacTUIBI WM  KBa3WYACTULBI  ABIIOTCA
HOCHUTEJISIMU 3apsiia B OJYIIPOBOJHUKAX ?

99 | 1) OmekrpoHsl OIlK-1.3.1
2) IIporons!
3) DJIeKTPOHBI U ABIPKH
4) Uounsl
B pesynprare paguMoakTUBHOIO pacraja 3apsan Aapa yBEIMYWIICS HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W OMNpPENETUTEe, KAaKOro THIIA
IIpEeBpAIlCHHE MPOU30LUIO B YKA3aHHOM CIIydae.
100 1) lisa p-pacnana OIIK-1.VY.1
2) a-pacnafg
3) y-pacnan
4) K-3axBat
Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUM
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
VKaxuTe, 4TO U3 MEPEUYUCICHHOIO HE SIBIIAETCS CTPOIMM YCIOBHEM
JUIs1 KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJBbKY JIsl YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO IAJHMH
BOJIH (2, CJIeI0BAaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U OIK-1
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEUUCICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHUCEN B aTOME SIBJISIFOTCS JOMYCTUMBIMH.
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
Ortser: 1, 3 u 4, I0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMETh HYJIeBOE 3HAYCHHeE.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
103 | nosuyuu, oannou 6 resom cmonbye, noobepume NOUYUIO U3 NPABO2O

cmonbya:




YCTaHOBUTE COOTBETCTBHE MEXAY XApAaKTEPOM  JBHXKEHUA H©
JICUCTBYIOLLEH Ha TEJNO CHIIOM.

JIBuxeHue Cuna
1) PaBHOMEpHOE TTPSIMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BparieHne B) Pagnas nymo

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

Ilpoyumatime  mexkcm u  ycmanogume  NOCLEO008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008aMeNbHOCMb OVKE Clea
Hanpaeo:

Pacnionoxxure nepeyncieHHble HUXKE TeJla B MOPSIKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMU.

104
A) ap
b) ToHKko€ KONBITO
B) Hunuuap
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHLMAIOB HA €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.
Otger: Ilpu yBeiM4YeHMH JJMHBI NPOBOAHMKA BO3pacTaer ero
CONPOTHUBJIEHHE, a2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3ak0oHOM OMa, yMeHbIIAETCS CHJIA TOKA.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
EcrecTBeHHBINI CBET MPOXOAUT YEpe3 MOJSIPU3ATOP M aHAIHU3ATOD,
CKpemieHHble mnoxa yrioMm 45°. Onpeaenute, BO CKOJIbBKO pa3
YMEHBUIUTCS UHTEHCUBHOCTh B CBETOBOM ITyUKe IOCJIE MPOXOXKIACHUS
yepes3 aHaIu3aTop.
106 1) B 2.5 paza
2) B 4 paza
3) B 3.5 paza
4) B 1.5 paza OITK-3
Otset: 2) B 4 pa3a, Tak Kak nocjie NpoxXo:KIeHUs MOJISIPU3ATOPA
HHTEHCHMBHOCTH CBeTa 0cj1a0eBaeT B 2 pa3a, a mocJjie NpoxXoKAeHUs
aHAIU3aTOPAa — MNPONOPHHOHAJBLHO KBAaJAPaTy KOCHHYCa YyrJja
MEK1Y INIOCKOCTSIMH MOJISIPU3ALMH.
Ilpouumaiime mekcm, 6vibepume NpaguibHblie 8aAPUAHMbI OMEema U
3anuwiume apeymeHmel, 000CHO8bI8AIOWUE 8b100D OMEema.
107 OTMeThTE, KaKhe YaCTHUIIbI 3 MEPEUYUCICHHBIX HIDKE 00pa3yloTcs Ipu

B -pacmane.

1) DnexTpoH




2) Ilo3uTpon
3) DneKTpOHHOE AaHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO

OtBer: 1 u 3, napa «mo3uT - Hel 0 *.
: , map POH - HeHTPUHO» oOpa3yercst mpu 3
pacnaje.

Ilpouumavime mexcm u ycmanosume coomeemcmeue. K kasxxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

[IpoBeauTe COOTBETCTBHE MEXKIY BHJIaMH MarHETUKOB M BEIMYUHOMN
X MarHUTHOW TIPOHHUIIAEMOCTH L.

108
Byl MarueTnkoB MarsuTtHas NpOHUIIAEMOCTh
1) InamaraetTuku A)yu>>1
2) [TapamaraeTuku byu<li
3) ®eppoMarHeTUKu Byu>1
Ortger: 1-b, 2-B, 3-A
Ilpouumatime  mexcm u  ycmaHosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacnonokute yka3zaHHbIE Cpelbl B TMOPSAKE BO3pACTaHUS UX
ONTUYECKOMN TJIOTHOCTH.
109
A) Bona
b) Bozmyx
B) Anmasz
OTtBer: BAB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
omeem:

OueHnrte, yeMy paBeH MOMEHT MHEPLUHU KATSAIIErocs MO IUIOCKOCTH
LWJIMHPA MACCOM m U paauyca R, ucnonb3ys teopemy Llteinepa.

110
OtBer: MOMEHT WHepUMM LMJIHHAPAa OTHOCHTEJBHO OCH,
NMPOXo/sillleil Yyepe3 ero HeHTpP, paBeH mr’/2. IIpumensisi Teopemy
IlITeiiHepa A HOBOH OCH BpAallEHHs, HAXOAALUEHCH OT CTApPOH
0CH HA PACCTOSIHMH, PABHOM PAAMYCy WMJIMHAPA, HAXOMUM: mr’/2
+ mr* =3mi*2

Ilpumeuanue. CucreMa OlLICHUBaHMsI TECTOBBIX 3aJaHUN Pa3IMYHOrO THIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpexX NpeAJ0KeHHbIX M 000CHOBAHHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
ITonmaoe COBIMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHIOOPOM HECKOJbKHX BAPHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
NPaBWIBHO yKa3aHbl HU(PBI U IPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPH BHIOOpE
orBeToB. [lonHoe coBnazeHHe C BEPHBIM OTBETOM OlLiEHHMBaeTcs 1 Oamiom, eciu JTOMyHIeHbI
OLIMOKH WIJIM OTBET OTCYTCTBYET — () OaoB.




3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6aymioB

4) 3amaHue 3aKPBITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oaiiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBMAJIa€T C OJTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBbHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclid AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Tabmwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

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

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOM JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOJOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKINH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LimanupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBH K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHON pabOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMNIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpadaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.




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

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

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

11.2. Meronnueckne ykazaHus Ui OOYYaIOUIMXCS MO TMPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3alu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMUCS T10JT PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIErOCs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH 10 U3y4aeMOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBHIMHM METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

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

— obecrnieueHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBHUIAyaTbHOU (HOpM
00yJeHwusI.

TpeOoBaHUs K IPOBEACHUIO MIPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPaMMBI.

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

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATHNH TIPUBENCHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanmuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBposckas, FO.A. Hosukosa, B.K. Ilpununko, E.B.
Pytbkos, FO.H. Lapes. CII6I'YAII, 2018.67 c.

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

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

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKON paboTre
OT4YeT 0 MPaKTUIECKON paboTe JOJKEH COJEP)KATh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBaHUM.




Ha mumynvnom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIIMHBI, HAa3BAaHUE
NpakTUYeCKOH palboThl, (GamMHiIus W WHUIUAIBI TpEnojaBareis, (amMuiInsd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIibl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHUE MAaTEPUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Bwvi6oowvr 1o poenanHoi paboTe JOMIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemonHeHUs 1abOpaTOpHBIX paboOT OO0y4aIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 1abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHEL,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalM3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Teuenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminae Dusnka JOMKEH BBINOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUNA CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBIITyCKaeMbIe KadeIpoii.

BomonusaTe paboTy CTYIEHTY pa3peliaeTcs, JUllb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSUTHCS, YTO CTYACHT TOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIE/IOBATD;

— Kakad ICJIb NepCl HUM MMOCTABJICHA,



- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GamMuInsg W WHUIMAIBI MpEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JEJICHUs, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENBHO MAETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTeNlb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledayeT
IIEPEIINCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJNbl, MO KOTOPHIM HEMOCPEACTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
clleflyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATUUYHBIE pa3psas! (IogpoOHee 00 3TOM




noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jere.

5. IIpumepsl BEIYUCIICHU.

B sTom pa3zgene otueTa 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE TPUMEPHI BBIYUCICHUHN 11O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI IMPernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemHoCTe.

B ostom pasnmene ordyera IOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3zen 0TyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM OojblIe Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoW. B HacTosmiem mocobuu
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ITOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGomnpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh MOAMHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITNOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeJIMYMHA M B KaKUX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JOIDKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHX TOYEK OTKJIAJbIBAKOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeTr
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJTY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

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

Ecnu u3BecTHO TabinMYHOE 3HAUYCHHE W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
UX COBIIAJCHUH WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

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

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

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus kK 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
TUTYNBHBIN JIUCT OTYETA JODKEH COOTBETCTBOBATH MIA0JOHY, MPUBEIACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtauu ['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 TIpuUBEIEHb 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 HOpMaTuBHOM nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanus u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym // N.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 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. YueoHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 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. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus Uil 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMAaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
0 3204HOM (hopMe 0O0ydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTpOJIL YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCLUIIAHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 10 KaJleHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpaxaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOydarolmuiics JTOJDKEH BBIMOJHUTh BCE KOHTPOJBbHBIE MEpPONPUATHUSA,
IPeIyCMOTPEHHBIE Ha JTAaHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBIsAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.



OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONPOC Ha JIGKIMOHHBIX WM MPAKTUUECKHX 3aHATHSAX; 3aliura Ja0opaTOpHBIX padoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
1 00ydJaromerocsi; KOHTPOJIbHBIE BONPOCH! M 3aqaHus. KOHTpOIbHOE MEpONpHsTHE CUHUTAETCS
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHJI OLEHKY B Oauiax He HIKE MHHUMAJIbHOM
OLICHKH, YCTAHOBJICHHOW MPEMOAaBaTeIeM 110 JAaHHOMY MEPOTIPHATHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATHH 0e3 yBaOXKWUTENBPHOW NPHYMHBI, OTKa3a, OOYYalOMIErocss OT OTBETOB Ha 3aHATHIX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, JJAOOPATOPHBIX M MPAKTHYECKHX PabOT MOXKET OCYIIECTBIATHCS Ha
UH/IMBUYQJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TEKymiero KOHTPOJS yCHEBAEMOCTH OOYYAIOMIMXCS CIY)KaT OCHOBOHM ISt
POMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTIHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYAEHTY HEOOXOMMO c/IaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHUTH
TECTUPOBAaHUE B cHUCTeMe aucTaHioHHOro oOyueHuss ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEILHO». B cilydae HEBBINOTHEHUS BBIICH3IOKECHHOTO CTYAEHT, HPH
YCIICIIHOM NPOXOXKJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAMOHHYIO
OLICHKY BBIIIIE «yJOBJICTBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOM
aTTeCTallHH.

ITpomexxyrounass  arrectaust  OOydyaroIIMXCsl — HpPEAyCMaTpUBaeT  OLEHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opma OICHKM 3HAHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
U3yUYeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl ATTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIBHOY.

B teuenue cemectpa CTyAeHTY HEOOXOJUMO cIaTh He MeHee 75% mabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HuKe oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLICHKY BhIIIE "XOpoiIo".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMCs
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLMU «IIPOJABHHYTHIN». Komnerenuuu
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PpEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEIbBHOCTH YCTOWYMBOI'O NMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIEeTBOPUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAaHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTHYECKOTO HABBIKA.



Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUS U HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpUEHTHpAaMH NpPH TMOArOTOBKE K MPOMEKYTOYHOM aTTECTallUh 10
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTel. OCHOBHOE B NOJTOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacrpenesnsTh paBHOMEPHO MO AHSIM, OTBEIEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTaLlMU
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAlOIIUXCS 10 O0pa30BaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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