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"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3
YTBEPXIAIO
OTBeTCTBEHHBIN 3a 00pa3oBaTEeNbHYIO
nporpaMmy

JIOII.,K.T.H.,JIOII.
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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mnporpamMy OakajaBpuaTa [0 HampaBJICHHIO MOAroToBKM/ crenuansHoctd  12.03.01
«I[IpubopocTpoeHue»  HampaBIEHHOCTH  «ABHAIMOHHbIE TPHOOPHI W U3MEPHUTEIHHO-
BBIYHCIIUTENLHBIE KOMITICKCHI». Jluciuruinaa peanusyercs kapeapoit «Ne3y.

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMIUX KOMIIETEHIUH]:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MAaTEMaTHUYECKOTO aHaIN3a U MOJCIUPOBAHUS B MH)KEHEPHOU e TeIbHOCTH, CBA3aHHON
C TPOCKTHPOBAHMEM W KOHCTPYMPOBAHHEM, TEXHOJOTUSMHU MPOU3BOJICTBA NPUOOPOB H
KOMIUIEKCOB IIUPOKOTO Ha3HAYCHUSI»

OIIK-3 «Cnoco0GeH NpOBOAMTH SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUA W W3MEPEHHUS,
o0pabaTbIBaTh U MPEICTABIATH MOJyYEHHBIE JaHHBIE C YUETOM CIeHU(UKH METOJIOB U CPENICTB
TEXHUYECKUX U3MEPEHUN B TPUOOPOCTPOCHUI

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

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUu
y4eOHOTO0 Tpoliecca: JISKLIUHU, TPAKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

[IporpaMMoil IHUCHUIIMHBI NPEIYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

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

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

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

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI
TCXHUYCCKUX NUCIUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

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

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Kox u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHN

O6menpodeccrnoHaabHbIE

KOMIICTCHIIU

OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBCHHOHAYYHbBIC
1 0OIIENHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHU4eCKOTo
aHaIM3a u
MOJIETIMPOBAHUS B
WHXEHEPHOU
NEeSITeIbHOCTH,
CBSI3aHHOM C
IPOEKTUPOBAHUEM U

OIIK-1.3.1 3HaTh pyHIaMEHTAIbHBIC
3aKOHBI IPUPOJIBI, OCHOBHBIC (DU3UYECKHE U
MaTeMaTUYeCKHe 3aKOHBI

OIIK-1.Y.1 ymeTs NpUMEHSATH
€CTEeCTBEHHOHAYUYHbIE 3HAHMSI, METO b
MaTEeMaTUYeCKOro aHajiu3a u
MOJIEJMPOBAHUS B MHXKEHEPHOU
JIeITEeILHOCTH, CBSI3aHHOM C

KOHCTPYHPOBAHHEM,
MPOEKTUPOBAHUEM U TEXHOJIOTHSIMU
TEXHOJOTHSIMU
POM3BOJICTBA MPHOOPOB
IPOM3BOJICTBA
pruOOPOB U
KOMIIJICKCOB
HIMPOKOTO
Ha3HAYCHUS
OIIK-3 Cnocoben
MIPOBOJAUTH OIIK-3.3.1 3HaTH OCHOBHEIE METOLI U
SKCIIEPUMEHTANIbHBIE | CPEICTBA MPOBEICHUS IKCIIEPUMEHTAIbHBIX
UCCIICIOBaHUS U WCCJICIOBAHMIA, CUCTEMbBI CTAaHIAPTH3AIUH U
HU3MEPCHHS, cepTuduKaIuu
o0OpabartbIBaTh U OIIK-3.V.1 ymetb BbIOMpATh CIOCOOBI U
O6menpodeccruoHaabHbIE .,
MPEJICTaBISTh CpEelICTBA U3MEPEHUN U IPOBOIUTD

KOMIICTCHIIN

MOJTy4YeHHBIC TaHHBIS
C y4eToM crenuduku
METOJIOB M CPEJICTB
TEXHUUYECKUX
M3MEPEHUI B
PUOOPOCTPOCHUH

IKCIIEPUMEHTATLHBIC UCCIICTOBAHS
OIIK-3.B.1 BnageTs cnocobamu 00pabOTKH
Y TIPEJICTABJICHUS MTOJTYYEHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH Pe3yIbTaTOB
U3MEPECHUN

2. Mecro aucuuminHbl B cTpykType Ol




JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS

IIPpU U3YUCHUU CIICAYIOIIUX AUCIUIIINH

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;
— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,
— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.
3HaHMA, TOJY4YEHHBIE NPU W3YYCHHU MaTepuana JaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOATEJIBHOE 3HAYEHUE, TaK U UCIOJIb3YIOTCS IIPU U3YUYEHUU IPYIUX JUCLMILIAH:

— «MarepuanoBeneHue»;
— «ONEKTPOHUKAY;
— «DJIEKTPOTEXHUKAY.

3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMeCcTpaM) IPeACTaBIECHbI B

Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUTUHBI

TpynoeMKoCTb 10 ceMecTpam

Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
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
(uac)
nabopaTtopHbie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnas paboma, Bcero (4ac) 129 58 31 40
Buo npomesxicymounoii ammecmauuu: 3a4er, JK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.
IIpumeuanue: **KaH,I(I/II[aTCKI/If;I JK3aMEH
4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCHUTIINHBI U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh
Pa3nensl, TeMBI TUCUIUTIITHBI Hexuma ) 113 AP KI1 CPC
’ (gac) (C3) (gac) (4qac) (gac)
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




Pa3nen 4. DnextpuuecTBo 11 7 8 11
Pa3nen 5. Margetusm 11 8 6 10
Pasnen 6. Ontuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3

Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atToMHOTO sigpa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

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

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

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOe U
KacarenbHOe yckopeHus. llocTynaTenbHoe M BpalaTelbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya  KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  [PU
BpallaTeIbHOM JIBUKEHUH.

Nuepunanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aK0oHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CUCTEMBI
otcyeTta. Cuiibl THEPUMH. 3aKOH COXpaHEHHs uMIyibca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEpTrws.
3aMKHYTBIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMaIbHAsT SHEPTUs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPIHUEd WM IOJEM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsSI MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JBWXKEHHs  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaroUIerocs TBEpJ0ro Tea.

[Toctynatet crielaabHOM TEOpUH OTHOCUTEIBHOCTH.
JlopeH11l0BO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PENATUBUCTCKON MexaHWKW. VIHTepBan, €ro MHBApUAHTHOCTB.




PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
peHHTHBHCTCKOﬁ JUHaAMUKU. Kunetnueckas SHEPTIUA
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTUEH U UMITYJIbCOM YACTHIIBL.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUU MasSTHUK, (PU3NUECKHI MAsTHHK, KOJICOAHUS
nox jgeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cyneprio3UIUM.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas puszuka.

TepMoguHamuuecknue CcoOCTOAHMs W mporecchl. [loHsTue
dbyHKIIMM  coctostHMs. BHyTpennsisi sHeprus. KomudectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJlo TepMOJIMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTUs
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). CKOPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUJCANbHBIX  Ta3o0B.
Pacnpenenenune bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsjna.
B3aumoneiicTBue IIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HanpsskeHHOCTh
NIEKTPOCTATUYECKOTr0  moJid.  [IpuHIMO — CynepHo3uIUH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMHM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIManbHOCTH ANEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTATHUUYECKOTO  I10JIS,
CBsI3b MEKIy HUMU. TeopeMa ["aycca a1t 3IeKTpOCTaTUYECKOTO
I0JIs1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
Honspuzanus quaaeKTpuKoB. CBOOOHBIE M CBA3aHHBIC 3apsi/Ibl.
Jusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHUE  (MHOYKIIMS).
Teopema ['aycca 1yt 2JIEKTPUYECKOTO TOJISI B JIUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpnencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsI0B. DHEPrUs 3apsKEHHOTO IPOBOJHHUKA.
OO6beMHas II0THOCTh SHEPTUH 3JIEKTPUUECKOTO MOJIS.
DNEeKTpUYECKU TOK. DIEKTPOABMKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W AuddepeHnamIbHON
dopmax.




Pa3pnen 5.

MarneTusm.

3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topouza.
®opmyina Jlopenna. Cuna Ammepa.

MaruuTtHoe nojie B BemiectBe. HamarunueHHOCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsioxeHHocTh MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O IUPKYJIAIHUHA
BEKTOpa HAIMPSKEHHOCTH MAarHUTHOTO TMOJIS.

3akon @Papanes. IIpaBuwio Jlenna. Camounnykinuda. B3anmnas
WUHYKIHUA.

OObemMHasl IUIOTHOCTh JHEPruM MarHuTHoro mons. Cucrema
ypaBHeHu Makcsemuia. MaTepualibHble ypaBHEHUS.

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMAaTHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loiinTHHra. 3akoHBI MNPEJIOMJIEHMS U OTPAKEHHUs CBETA.
AOCOIOTHBIN MOKa3aTelh TPEIOMIICHUS.

Wntepdepenusa. Meronsl HaOI0AeHUSI HHTEP(PEPEHIINU CBETA.
Hudpakmus ceera. [lpunnun [Moiirenca-Openens. ducnepcus
ceera. Judpakmmonnas pemrerka. [lomsipuzanus cBeta. 3akoH
Maumoca.

Paznen 7.

KBantoBasi onTuka.

TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUus: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopnycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3pnen 8.

KBanToBasi MexaHHuKa.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®dazoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoiins.
[lIpunnunn ~ HeompeneneHHoctu  [eizenOepra.  BosHoBas
¢yHKIUSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3NYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUs
nemwkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sme. KBanTtoBbli ocummuiatop. Hynesas
SHeprusi, HyJeBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MexaHWKe. KBaHTOBbIE 4MCIIA.
OpOuTanbHBIE ~ MEXaHWYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Oneir Ilrepna u I'epnaxa. Cnue  anektpona. IlpunHnumn
TOKJECTBEHHOCTH MuKpoyacTull. DepMHOHBI U  OO30HBI.
CummeTrpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun  [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUIl CIEKTP aTOMOB
u MoJieKyJl. [Ipupoaa XuMU4YeCcKoi CBA3M.

Pazmen 9.

®Du3uKa AaTOMHOI0 AApAa.
AtomHoe sapo. JlegekT Macchl, SHEprus CBs3M sapa. SnepHbie
CHIIBI. MO,Z[GJII/I aTOMHOT'O Aapa: KarcjbHasa MOJCIIb,




o0OosioueyHass MoAeNlb. Buabl pagMoOaKTUBHOIO H3IYYECHHUS.
3aKoH paauMoaKTUBHOTrO pacmana. Anbda-pacnaj. bera-pacnan.
IM'amMma-u3znydenne. HacTHIbl 1 aHTUYACTHUIIBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SIaepHble peakTophbI.

DyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. Knaccudukanus
areMeHTapHbIX yactull. KBapku.

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTUYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SAHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemtenue 3agau 2 1
JUHaMHUKa
MaTepUAIIBHON TOUKHU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAaMUKa
abCOIIIOTHO TBEPJOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHUTEJIbHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHUH
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpHUs
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MTOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apsKEHHBIX YaCTHULl B
AIEKTPOCTATUYECKOM
noJie
9 JusnexkTpuku B Pemtenue 3agau 2 4
AIEKTPUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AIIEKTPUYECKOTO TOKA
11 WNHaykuus Pemenue 3anau 3 5
MarHUTHOTO TOJIA.
Cuiibl B MarHUTHBIX
MTOJISIX
12 3aKkoH Pemenue 3anau 2 5




3JIEKTPOMArHUTHOM
nHaykiuu dapanes.
PaGoTa B MarHuTHBIX
TIOJISIX
13 HNutepdepenmus. Pemenue 3amau 2 6
Judpaxius.
[Tonsipuzanus
Cemectp 3
14 | TennoBoe u3ny4eHUE. Pemrenue 3agau 2 7
dDotord ekt
15 Dddexr Komnrona. Pemenue 3amau 3 7
CBoiicTBa (hOTOHOB
16 ATtoM Bopopoaa. Pemrenue 3agau 3 8
IToctynatel bopa
17 CooTHotieHue 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 TPYAOEMKOCTh IIPUBEICHBI 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 MAasITHUKU 3 2
5 OnpenenieHre 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
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIIH
9 Onpenenenne yaeabHOro 3apsaia dJIeKTpOHA 3 5
10 | Konpsua Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7




12 | Buemmnuit porosddexr 3 7
13 | H3yudeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 10 3 9
npoOery B BO3ayxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
qac qac qac Jac
1 2 3 4 5
N3ydeHne TeopeTUIeCcKoro Marepuana 43 20 11 12
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 43 19 10 14
ycneBaemoctu (TKY)
[ToaroToBka K MpOMEXKYTOYHOM 43 19 10 14
arrectaruu (ITA)
Bcero: 129 58 31 40

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAOMIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl sl CaMOCTOSITENbHONW paboThl O0yYaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI

[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

Komimuectso
SK3EMILISIPOB B
UIL{LIIJH;gg cc bubnmuorpaduueckas ccpuika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
AK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

https://znanium.com/catalog/

product/1984911

Uponos, 1. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Upomos. -




15-e u3n. - Mockaa : JlabopaTopus 3HaHU,

2021.-312c.
https://znanium.com/catalog/ | Upoznos, U. E. DnexTpomarneTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.

E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

https://znanium.com/catalog/ | Uponos, 1. E. KBanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / 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 mocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHH,
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 ¢pusuka : yaebHoe
noco6wue st By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
HOpaiir, 2020. - 320 c.

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

Ilepeuenn AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

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

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
¢usnueckux Hayky, OU3NYECKUil HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPHITOES
o0Opa3oBaHHE»

https:/fizikaguap.ru/ Oo6pasoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAII

8. IlepeueHb MHYOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOTO 0OeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.




Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYSHHUST

Ne i/t HaumenoBanue
1 MS Windows
2 MS Office

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

CHUCTEM,UCIIOJIB3YyEMBIX npu

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIlecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHMe COCTaBHON 4acTU
n/n MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

1 VYyeOHas ayIuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,

KOHTPOJISI I TPOMEKYTOYHOM aTTECTAIUH.
nH(popManuu GOJIBIION ayAUTOPUN; TAOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX

n3MepeHuil (3EeKTPOHHBIN 3aB0J] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

—05; FRM - 10)

IpYNIIOBBIX U UHAWBUYAJIbHBIX KOHCYHBTaI_II/II\/JI, TCKYHICTO

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUIECKHE
cpeAcTBa 00y4YeHHMs, CITyKalllye s IPeICTaBIeHUs ydeOHON

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

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopust Ne31-046

2 VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U

VWHJVBHUIyaJIbHBIX KOHCYJIbTAINI, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
Ycranosku FRM — 06; FRM — 08; FRM — 09;

—05; FRM — 10)

OcHnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeAcTBa 00y4YeHHMs, CITyKalllyie s IPeICTaBIeHUs yaeOHON

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

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

3 VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI

CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalHuu.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopust Ne32-01




Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nHpopMaIuy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anekTpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
5.Hongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauy O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: IO — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius miuockux 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: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHus, CIIysKalle sl IpeACcTaBlIeHus yueOHON

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




nH(popManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust 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 IIpodobpazoBanue,
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 aTTECTalH
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabmuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IIPOMEXKYTOYHOM aTTeCTallN

Bunx npomexyTo4HOM arrecTanyu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAI[HOHHEIC OUIICTHI,
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpPHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUN

XapakteprucTrka choOpMUPOBAHHBIX KOMITETEHITHI
5-OaiuIbHAs IKaIa PaKTep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKOMH
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOM JEsITEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEIIMATN3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONUpPasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;
«YIIOBJICTBOPUTEILHO» | — JIOIYCKAaeT HECYIIECTBEHHBIE OMMOKN  HETOYHOCTH;

«3aYTEHO» — HCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaIlpaBJICHUs;
— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;
— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BHIBOJOB M 0000IICHU;




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— YaCTU4YHO BJIaACCT CHUCTEMOM CHICIUAJIM3UPOBAHHBIX MOHSTHH.

— oOyyaroluiics He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOTO

MaTepuana;
(HEYIORICTBOPHTCIHO | JIOMYyCKAaeT  CYIIECTBEHHBbIE  OMIMOKU | HETOYHOCTH  MIpH
«HE 3ATTCHON paccMOTpEeHHUH MPOOIEM B KOHKPETHOM HaIpaBJICHUY; 5

— UCTIBITBIBAET TPYAHOCTH B IPAKTHYECKOM IIPUMEHEHUH 3HAHW;
— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEPUAIIbI.

Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3aga4uun) s 9K3aMeHa
Kon
No ni/mt [Tepeuens BompocoB (3amay) 1st SK3aMeHa
MHIMKATOpa
Cemectp 1

1 HazoBure npeaMeT n3ydyeHus KWNHEMATHUKHU. OIIK-1.3.1

2 Jaiite onpeneneHne MaTepUAIbHON TOUKHU. OIIK-1.3.1
Teno nBHXKETCS U3 COCTOSTHUSA MOKOS C TAHTCHLINATIbHBIM YCKOPEHHEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM da, = 3 m/c’. Haiimure | OIK-1.Y.1
BEJIMYHHY ITOJIHOTO YCKOPEHMS TeJa 4.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimoBas OINK-33.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 JatiTe onpeneneHne abCOIIOTHO TBEPAOMY TEITY. OIIK-1.3.1
[Ipoananu3upyiite OTIMYMA CHCAYIOIIUX (UIUYECKUX MOJeNeit:

6 abcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure OIK-1.Y 1
IpUMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KadyecTBE
MarepuasibHON TOuku 1 ATT.

7 [Tokaxure CB3B  MEXIY JUHEWHOM M  YIJIOBOM CKOPOCTBIO OIK-3.Y 1
MaTEpUATbHON TOUYKH.

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela IO

2 M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2%t + 0,5%7 (m). Kakoii OIK-1.Y 1
OyTh TMPOWAET TeJIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHHE 3aKOHOB, HCIIOJIb3YEMBIX Ul PEILICHUS 3a1a4H.

9 Cdhopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OOBbscHUTE NPUHLMII MU3MEPEHMs] BEIMYMHBI CUIIbI, OCHOBAHHBIM Ha OIK-3.3.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOmbscHUTE, KaK, COTJacHO BTOPOMY 3aKkOoHY HpIOTOHaA, 3aBHUCHUT OIK-13.1
YCKOpPEHHE Tejla OT €r0 MacChl.

[IpuBenure npumep, WIUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-3.V.1
HeroroHa.

Kamenb nexut Ha 1HE cocyza, OJHOCTBIO NOrpyKEHHBIN B BoAy. Kak

13 W3MEHMTCS CHIIA JABICHMS KaMHS HA JIHO, €CIM CBEPXY HAMMTb | w3 oy
KepocHH (KepOCHH HE CMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIK-13.1
TPACKTOPUH IIAHET.

15 OneHuTe 3aBUCUMOCTb CHJIBI BCEMHUpHOro TsAroteHuss ot wmaccel | OIIK-3.B.1




B3aUMOJICHCTBYIOIIMX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiTe,
KaK HM3MCHHUTCS CWJIa B3aUMHOTI'O TATOTCHUA ABYX TCJI, C€CJIIM MACCyY
OJIHOTO U3 TeJl YBEIMUYUTh BJBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBIINTE B Ba pasa.

16 JlaliTe onpeneseHne UMIyJbca Teaa Kak GU3NIECKO BETMYHUHEI. OIIK-1.3.1

17 Chopmynupyiite, mnpu KakuX YyCJIOBUSAX BBINOJHSAETCS 3aKOH OIK-3.3.1
COXpaHEeHMsI UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BelInyrHa Ha3biBaeTcsi MOoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHUTE 3aMIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

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

20 Chopmynupyiite 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BEITUYNHBI. OIIK-3.3.1

22 ChopmynupyiiTe, 9TO TaKOE MOIITHOCTh KaK (pU3uvecKas BeINYHHA. OIlK-3.3.1

73 OOmbscHHUTE, TOYEMY LIEHTPOCTPEMUTENIbHASL CHJIa MPH BPAIICHUH I10 OIKA3.V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTHI.
Uccnenyiite paboTy CHIIBI, €CITU TEJIO Maccoit m = 1 KT moj aeicTBueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
ObocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX ISl pEIICHUs o
3aJlauM.

25 OOBscHUTE, B YeM COCTOUT paszIMyUe MEXIy KOHCEPBAaTUBHBIMH U OIK-1.Y 1
HEKOHCEPBATHBHBIMU CHJIAMHU.
Kakoit kopabibp JBWXKETCS MEIJICHHEE — HarpyXeHHbIM WIu

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

27 Jlaiite onpenenenne noreHuuanbHol 3Heprun. Ot vero ona 3asucur? | OIIK-1.3.1

78 OO0mbscHuTe, kaK pa6(3Ta KOHCEPBATUBHOM CHJIBI CBs3aHa C OIK-13.1
NOTEHIIMAJIbLHON SHEPTHEil.

29 ChopmynupyiiTe 3aKOH COXpaHEHHS MEXaHWYECKOH DHEpIuu. OIK-3.3.1
[TpuBenuTe npuMep BBHINOJIHEHUS 3aKOHA COXPAHEHUS SHEPTUH.
Jan ToHkuii ctepkeHb Maccol m = 120 r u gmuHout /[ = 50 cwm,

30 CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero OMK-1.Y 1
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.
[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30

31 r, Kak npuMmenserca Teopema llltelinepa nnmg pacdyera MOMEHTa OIKA3.V 1
MHEPLMN TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

39 HazoBure ¢opmyny, 1Mo KOTOpOH BBIYHCISETCS MOMEHT HMITYJIbCa OIMK-13.1
aOCOJIIOTHO TBEPIOTO TEIa. -
Kak BpluMcnseTcs KHHETHYECKas SHEPrusl BpameHus aOCOIIOTHO

33 TBepaoro Tena? CpaBHute ¢ dopmynoi s kunernueckou sHeprum | OIIK-1.V.1
NOCTYNATEIbHOTO IBUKEHUS.
ChopmynupyiiTe 1Ba  TOCTyJaTa TEOPUHU  OTHOCHUTEIHHOCTH

34 o . OIlK-3.3.1
OWHIITEHHA.
CnpasemyiuBa 1M B cnenuanbHoil Teopun otHocutTenbHocTH (CTO)

35 KIaccudeckasi (popMyna sl KHHETHUYecKOo# sHepruu E = m*V?/2? OIK-3.Y 1
Ecin HeT, TO Kak pacCUMTBIBAETCS KHHETUYECKassh SHEPIUs Teia
cornacHo CTO?

36 Omnpenenure, Kak M3MEHHUTCA TMEpUON KojJeOaHWH MPYKHUHHOTO OIK-1.V 1

MasATHHUKa IpPHU YBCIWYCHHM €TI0 MacCChbl B 2 pasa, a XCCTKOCTHU




MIPY>KMUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1
CnenaiiTe BBIBOA IO BONPOCY: Kak OyIeT HU3MEHSITHhCS XOI
MasATHUKOBBIX YacOB MpPH HACTYIUICHUM JIETHUX >KapKuX JHEH Mo

38 CPaBHEHUIO C XOJOAHBIMU 3UMHHUMU AHSIMH, €CJiM Yachl ycraHoBieHsl | OITK-3.B.1
B HEYTEIUICHHOM IOMEUIEHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOIHEL. OIIK-3.3.1

40 OObsicHUTE pazIuuhe MEXKIy MPOAOIbHBIMU M  TMONEPEUHBIMU OIK-3.Y 1
MEXaHUYECKUMH BOJIHAMHU.

41 3anummuTe ypaBHEHUE OEryIeil BOJHEI. OIIK-1.3.1

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

43 paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE OIK-1.Y 1
OTHOCHUTEJIbHOE U3MEHEHHUE YacTOThI 3ByKa 3a cueT 3¢ dexra Jlomnepa.

HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdhopmynupyiite npunimn [ roirexca. OIIK-1.3.1

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.1

46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosyer BoiHOW. IIpuBenure OIK-1.Y.1
pUMep CTOSYEH BOJHBI.

47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMH ONUCHIBACTCS OIMK-3.3.1
TEPMOJMHAMHUYECKAsl CHCTEMA.

Ha omny wamry BecoB mocTaBwiIM ONOAlle C ropsdeil BOJOH, a Ha

48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-3.B.1
BpeMeHH 3T0 paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anummuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y YKECTKOW JIBYXaTOMHOM OMNK-33.1
MoJieKyJibl. C KaKUMHU JIBUYKEHUSIMU OHU CBSI3aHbI?

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

59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-3.B.1
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, Haxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1

53 o0seMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TaKOM IPOIIECCe, U HANINUTE €€ BEIINYUHY.

54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-3.B.1
ero ObIcTpoM pactmpeHuu. OTBET MOSICHUTE.

55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MaciSIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-3.B.1
OO0s3aTennlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI?

OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WM BOISTHOM

57 nap OAMHAKOBOM Macchl IIpu OAHOM M ToM ke TeMmmeparype? | OIIK-3.B.1
O6ocnyiite Bamr oTser.

Cemectp 2

58 UTo0 M3y4aeT aIeKTpoCcTaTuKa’? OIIK-1.3.1

59 JlaiiTe onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1

60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JBYX OJJIEKTPOHOB, €CIH OIK-1.Y 1

paccTosiHUE MEXTy HUMH YBEIHYUTH B 3 pa3a? OO0OCHYHTE Balll OTBET.




[Mpoananu3upyiite, Kakyl0 pabOTy COBEpIIAET 3JIEKTPOCTATUYECKOE

61 MoJie MPOTOHA B aToMe BOAOPOJa MpH MOJHOM ob0opote anekTtpoHa | OITK-3.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B kakux egununax cucrembl CHU MOXHO HM3MeEpSATh HAIPSHKEHHOCTD OIK-3.3.1
3JIEKTPUYECKOTO MOJIs?
64 UTo Ha3bIBaeTCs 3JIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBalOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsIcCHUTE  pa3nmu4ue MEXAy TMOJSAPHBIMH U HEMOJSPHBIMH OMK-1.V 1
JINDJIEKTPUKAMHU.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsii JOJDKEH HAXOOUTHCS Ha
67 00KJIaIKax KOHAEHCATOPa, YTOOBI MPU pa3HOCTH moTeHuuanoB mexay | OIIK-3.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 IUIACTHHBI TUIOMma6i0 0.2 M2, KOTOpBIE pasnerneHsl cioeM napaduna (¢ | OIIK-3.B.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJpaTHBIMU IIJJACTMHAMHU, eciau u3 3Tux miactud | OIIK-3.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
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-3.3.1
72 Cdhopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak u3MeHuTCs conpoTuBieHe MPOBO/Ia, €CIU €0 ATUHA YBETUUUTCS OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBIEHUH 3 KOM Ipu OMK-1.V 1
MPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 Jalite onpeneneHne MarHUTHOW MHIYKLIAH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst 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.
PaccunrailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-3.V.1
comepxamiero 10 BUTKOB Ha CAHTUMETP JJIMHBI U (EeppPOMarHUTHBIN
& CepACYHUK ¢ TpoHuaeMocThio i = 100, ecu mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuTaiiTe TJIOTHOCTP HAMOTKM TOpOHa, HeoOxomumyro, utoOwl | OIIK-1.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €ro OCH
uMeno Benuuuny 1 mTo.
Onpenenure, KakoM 3aps/i HECET dJEMEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYyKIuen 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE TOJIE C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-3.B.1
€CJIM J1a, TO KaKKM 00pa3oM? APryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
g4 [Ipoananusupyiite Benuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE OMK-1.Y 1

BBIHOCSIT M3 MOJIs 32 Bpems 25 mc. MeTauinueckoe KOJbLO paguycoM




10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anumuTe B MB.

85 JlaiiTe onpeneneHns: AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1

86 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-3.3.1

87 UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION? OIlK-3.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE UHAYKTUBHOCTBIO

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

%9 [Ipennoxure cmoco® u3MEpeHHsS BEIWYMHBI MATrHUTHOW SHEPTUH, OIK-1.Y 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.

90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI

91 HaNnpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, TIe CBET IBUKETCS OBICTpee — B anMase (n = 2.42)

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

OueHuTe cUTyalMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

94 paBeH 2.4. Bo3MOXHO J1i, 4TOOBI OTpa)kKeHHBIN U mipenoMieHHbIi ydn | OITK-3.B.1
ObUTM TMEpPHeHAUKYISIpHBI Ipyr npyry? Ecnu npa, omnpenenute
MoKa3aTesb MPEJOMIICHHs BTOPOH Cpefbl.

95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-3.3.1

9% Onummure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OIK-1.V 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennoxkute TeopeTHUecKkoe OOOCHOBAHHWE HAIWYUS —PaTYKHOU

97 OKpacKM y TOHKHX IUICHOK (pas3luToe Ha MOBEepXHOCTH Boabl Macio, | OIIK-3.B.1
MBUIbHBIE MTY3bIPH U T.I1.).

08 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OMNK-33.1
HaOJIFOICHUS JIUCTICPCHUH. o
[Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpPa MOXKHO

99 HaOmonaTh Ha AuQpakuuOHHOW pemieTke, ecnu oHa umeeT 500 OIK-1.V 1
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BONHBI 500
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM OIK-13.1
HAOJI0/IAeTCSI MUHUMYM MHTCHCHBHOCTH?

[1mockomoApU30BaHHBIM CBET TMaJla€T Ha aHalW3aToOp Tak, 4YTO

101 IUIOCKOCTh IOJSIpU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIK-1.Y 1
aHanuzaTtopa. Bo CKOJIBKO pa3 YMEHBIIMTCS WHTEHCHBHOCTH CBETA B T
YKa3aHHOM citydae?

Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo ckonbko pa3 M3MEHUTCS MOTOK SHEPIMU OT HUTU HaKaJWBAHUS

103 JaMIIbl, €CIM YABOWTH ee Temmeparypy? OOocuyiite Bam otseT, | OIIK-1.V.1
onmpasichk Ha 3akoH Ctedana-bonbpiimana.

Pacnonokure crenyronye CHeKTpajdbHbIe KIACChl 3BE3J B MOPSAIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:
104 A — Oenble 3Be315I, OIK-3.Y 1

G — xenThle,
M — kpacHble,
O —romyOsbie




Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIyd€HUsI aOCOIIOTHO YEPHOTO Tena.
OOBSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

105

OObsicHUTE TPUHIMII H3MEPEHHs TEMIIEpaTypbl Tejla C TMOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-3.V.1

106

UYrto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtemsl CU MOXKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3.3.1

108

MoskeT 1 BUIUMOE W3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTajuia, paboTa BeIXxoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-3.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

110

OO0bsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOU BOJIHHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®oToH ¢ anuHON BoJHBI A = 97,04 mM paccesics Ha HEMOJBH)XHOM
anekTpoHe mon yrioMm 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCUTEJIbHOTO  W3MEHEHHUs  JUIMHBI  BOJHBI  (GOTOHA  MIpH
KOMIITOHOBCKOM PACCCAHHU. Paccuuraiite ero BCJIIMYMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast 1JiMHA BOJIHBI paBHa 2,426 1iM.

OIIK-3.B.1

112

Onwuiute, 4To MpeACTaBiseT co00i aToM B paMkax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.3.1

113

ATtomMm BOAOPOda HAXOAUTCSI B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

114

B gem coctout runotesa ne bpoisns?

OIIK-3.3.1

115

OOpsicHUTE, TpPU KAKUX YCIOBHUAX MHMKPOUYACTULIBI IPOSBISIOT
BOJIHOBbIE CBOMCTBa. IlpmBemuTe mnpuMepsl, NOATBEPKAAIOLINE
BOJIHOBBIE CBOMCTBA YaCTHII.

OIIK-3.3.1

116

byner nm mposIBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MY TIPH
NOMAJJaHuU B BOpOTa IIMPHHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

117

KaxoB (hu3nvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

118

B dgem oTimumne CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpaBHCHUS
[Ipénunrepa?

OIIK-1.3.1

119

CpaBHuTte JuIMHY BOJIHBI ¢ bpoiins nns mapuka maccoi my, = 0,2 r u
IPOTOHA MACCOU m, = 1.67%107 KT, UMEIOIINX OJJMHAKOBBIE CKOPOCTH
V.

OIIK-3.V.1

120

Kakum o0pazom »sHeprusi «HyJEBbIX KoOJIeOaHHI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-3.V.1

121

[TocunraiiTe, CKOIBKO 3JEKTPOHOB MOXKET HAXOIUTHCA B OCHOBHOM
COCTOSIHHU B aTOME.

OIIK-1.V.1

122

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Yy KOTOPOTO ILIEJIMKOM
3arojiHeHa BHENTHSA 2p-0007104Yka. ATOM Kakoro BEIIECTBA HWMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpaIHiO?

OIIK-1.V.1

123

OueHute 1O TOPSAAKY BEIUYMHBI BpeMs JKU3HH KBAHTOBOTO
COCTOSIHMSI, DHEpPrusi KOTOPOTrO XapaKTEepPU3YyeTCs Ppa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-3.B.1

124

MukpodacTuia 3anepra B OJHOMEPHON MOTEHIMATBHON IME IUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneinuTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPY)KUTh MMKPOUYACTHIy MaKCHMAaJIbHA.

OIIK-3.B.1




HaiinuTe nx B yka3aHHOM Clly4ae.

Kakum Moker OBITH CIHMH JaCTUll, KOTOPLIC OIUCBIBAIOTCA

125 . OIIK-3.3.1
craructuko Gepmu-/lupaka? [IpuBenure npuMepbl TAKUX YaCTHIL.
126 OObsicHUTE, YeM OTIWYACTCS XapakTep 3arOJHEHUS COCTOSIHHIMA OIK-3.3.1
KBAaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM.
127 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIy4YEHHUS. OIIK-1.V.1
[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
128 NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH OIK-3.B.1
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BalleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb MHAUS — 3.
129 OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME. OIIK-1.3.1
Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinusi E; = -8 oB, sneprus Bo30yxneHHoro cocrosiuust E; = -5
130 OIIK-1.V¥.1
3B, sHeprus meractabunbHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAMUT paboyee U3IydeHHUE.
131 Yemy paBHa MOJISpHAs TEIUIOEMKOCTh TBEPAOrO Teja, COTJIACHO OMNK-33.1
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?
132 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teja OINK3.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHINTEIHA.
133 Kakas wactuma HaseiBaetcsi (QoHoHoM? Kakum  KBaHTOBBIM OIK-13.1
pacrpeielIeHueM ONHUChIBAIOTCS (DOHOHBI?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud . 3agera Koz
WHJUKaTOpa

Y4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUSI KYpCOBOM paboThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJi KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHbBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B Tabsmie 18.

Ta6mmia 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
Cemectp 1
Kakasg Oyaer TpaekTopusi y 4YacTHIIbI, IBHXKYIIEHCS PaBHOMEPHO C
MIOCTOSTHHBIM I10 BEJINYMHE YCKOpEHUEM?
1 1) Ipsimast muHUS OIIK-1.V.1
2) JIunus ¢ neperundbom
3) [Mapabomna
4) OKpYKXHOCTH
2 Omnpenenure, kakas U3 NMPEJICTABICHHBIX (U3NYECKUX BEIUUYUH MMEET OINK-13.1

CAMHUIY NUBMCPCHHUA, COBITAJAIOIIYIO C GIIHHPILIeﬁ HN3MCPCHUS CHIIBI?




1) Umnynse

2) Yckopenue

3) Bec

4) YrnoBas CKOpOCTh

[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHUX CHJ, JEHCTBYIOIINUX MEXAY TEIaMU
3aMKHYTON MEXaHHYECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hymo

3) 3MeHeHnI0 UMITYJIbCA CUCTEMBI
4) YcKopeHHIO LIEHTPa Macc CUCTEMBI

OIIK-1.V.1

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

1) Yactuisl OyayT IBUTATHCS BIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuubl OyayT MOKOUTCS

4) Yactuupl OyayT IBUraThCsi B IPOTUBOMOJIOKHBIE CTOPOHBI

OIIK-3.B.1

Yto npou3oWIEeT C MOMEHTOM MHEPLIMU CBUHLIOBOIO UMJIMHJIpA
OTHOCUTEJIBHO OCH, COBHAAAIONMIE C €ro TeOMETPUYECKOW OChIO
CUMMETPUH, €CJIH LWJIUHIP CIUTIOIIUTD B IUCK?

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHurcs

4) CtaHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKaXuTe BEpHYIO 3allUChb YPAaBHEHUS JAWHAMUKHM BpalaTEIbHOIO
JIBHKEHHUS.

H)M=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.

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

OIIK-1.3.1

Bri6epute ¢dpasy, COOTBETCTBYIONIYIO TepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. ..»

1) ®@axkr cymiecTBOBaHHS a0COIIOTHOTO JIBIKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCUETA

3) @axT cyuiecTBOBaHHs HEMHEPLMAIBHBIX CUCTEM OTCUETA

4) ®axT cyliecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anumes

OIIK-1.3.1




Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥um?
4) m/c?

OIIK-3.3.1

10

PaccunTaiiTe BenMunMHy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JIBUKEHHE KOTOPOW ONMUCHIBAETCS ypaBHEHUEM X = 3cos(2f—
m/4) cm

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

OIIK-3.V.1

11

Brei6epure dopmyny, onpenessiioniyr0 BeIMUnHy (Ha3oBOM CKOPOCTH
BOJIHBI.

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

OIIK-3.3.1

12

PaccumraiitTe, uyemy paBHa paboTa KOHCEPBATUBHOW CHJIBI TIO
3aMKHYTOU TpaekTopuu (1o Toukam 1,2,3 u 1).

1) 3aBucHT OT yObUIM MOTEHIUATBHON SHEPTUU

2) IIponopuroHanbHa MPUPAMIEHUIO KHHETUYECKOW YHEPTUN
3) PaBHa ny.io

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

OIIK-1.3.1

13

Kakas u3 nmepeyucieHHbIXx (PU3NYECKUX BEIIMYHUH UMEET Pa3MEPHOCTH
(kr*m)/c*?

1) MoMeHT cuiibl
2) MoMeHT uHepuuu

3) MoMeHT umIryibca
4) Cuna

OIIK-1.3.1

14

Korna rtanreHumanpbHOE€ YCKOpPEHHE paBHO HYJIIO, a HOPMaJbHOE
YCKOPEHHUE MOCTOSHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOIMHENHBIM

3) PaBHOYCKOpEHHBIM MTPSIMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalieHHeM

OIIK-3.3.1

15

Bri6epute mpaBuwibHBIM OTBeT. Kak WM3MEHSETCSs MOIyJb CKOPOCTH
npu HpSIMOJIPIHefIHOM JBMOKCHUHM, €CIN 3aBHCHMOCTH HpOfII[eHHOFO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 156 + t°2

1) YObiBaer

2) IIpoxomut 4epe3 MUHUMYM
3) Bo3pacraert

4) OcTaéTcst MOCTOSTHHBIM

OIIK-1.V.1




16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUIUHM MaTEPUATIbHON TOUKH?

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

OIIK-1.3.1

17

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

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

OIIK-3.V.1

18

Haiigute oTHOIIEHHE pOoN3BeIeHHBIX padoT (A/A,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSIHUS TIOKOSI 1O OJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-3.V.1

19

Kakoil yuéHpIl co3fal CHELMAIBHYIO TEOPHUI0O OTHOCUTEIBHOCTH
(CTO)?

1) Tanueit

2) DHHIITEH
3) Jlopenn

4) bop

OIIK-3.3.1

20

Bribepure ypaBHEHHUE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMsI.

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

OIIK-1.3.1

21

[Ipoananusupyiite, Ipyu KakOM YCIOBHHM B CHUCTEME, COBEPIIAIOIICH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOMromaThCs pe3oHaHC (my) —
coOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) ®>> w0
2) o> o0
3 o= nl
4) o << 0

OIIK-1.3.1

22

BeiGepure, kakasg (Qu3nyeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monsipnas macca
2) CxopocThb

3) Macca

4) MoMeHT UHEPLHI

OIIK-1.3.1

23

Bri6epure, B Kakoi crCTeME TeJ TOJHBI MOMEHT UMITYJIbCa OCTaeTCs

OIlK-3.3.1




IIOCTOSAHHBIM.

1) 3amknyTO#M

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

4) HezamkHyTOM

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

24 1) Bsizkoro Tpenus OIIK-1.3.1
2) Cunsl TpeHUS KaueHUS
3) Tarorenus
4) Cunbl TpeHUS 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.V.1
2) 9.88 m/c’
3) 2.45 m/c?
4) 19.62 m/c?
[Ipoananusupyiite, KakK HU3MEHUTCS epuon Kosie0aHuit
MaTeMaTUYeCKOT0 MasATHHKA, €CIIM JJIUHY €ro MoJjBeca YBeIUYUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasa?
26 1) YBeanuntest B 3 pasa OIK-1.Y.1
2) YBenuuurcs B 4 paza
3) YMenbmuTCA B 2 pasa
4) YmenbmuTcs B 4 pasza
Uto mpou3oiAET cCo CpemaHeil dHEpPruel MOCTYyNaTEeIbHOrO JIBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH MacChl MIEalbHOTO
rasza n300apu4ecKd yMEHbIUJICS B 2 paza?
27 OIIK-3.B.1
1) YBenuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa
Onenure, Kakoi ra3 Harpeercs: O0bIIe B CISAYIONICH CUTYalluu: J1Ba
pa3IUYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HaXOJATCS MPH OJAMHAKOBOW TemIiepaType W 3aHHMaloT OJIMHAKOBBIM
o0beM. ['a3bl coxumaroTcst aquabaTHYECK 10 yMEHbIIEHUs 00beMa B 2
28 | P®E OIK-3.B.1
1) ['a3bl HArpeIUCh OAUHAKOBO
2) OnHoaTOMHBIN HarpeJicst 00JIbIIe
3) JIByxaTOMHBII Harpescs O0obIie
4) T"a3pl BOOOIIIE HE HATPEIUCH
Cemectp 2
VYkaxuTe siBJICHUE, KOTOPOEe UMEeHYyeTcsl HHTepdepeHiueii BoH?
29 OIIK-3.3.1

1) OrubaHue BOJIHAMH MPETATCTBUHA




2) Hanoxxenne apyr Ha Apyra BOJIH, HAYINHX OT KOrepeHTHBIX
HCTOYHHMKOB

3) OTKIOHEeHHEe  BOJAH  OT  NEPBOHAYAIBHOIO  HAINpaBIICHHS
pacnpocTpaHeHHs IPH MEPEX0e U3 OJHOU Cpebl B IPYTYIO

4) 3aBUCUMOCTD (ha30BON CKOPOCTH OT JIJTMHBI BOJIHBI

30

[Ipoananu3upyiiTe, KakKUM IOJDKEH OBITH YTOJl MaJCHHS CBETOBOTO
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-3.B.1

31

O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIIIHOTO KOHACHCATOPA, €CITH
paccTosiHie MEKIYy €ro OOKJIagKaMHu YBEIWYHTh B 9 pa3, a o0macth
MEXAy OOKIaAKaMHU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?

1) YmensimTcs B 4 pas
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) [TonynpoBOIHUKH
3) Ilmatuna

4) IndIeKTpUKH

OIIK-1.3.1

33

Kaxk HaITpaBJICHBI CHUJIOBBIC JINMHUHN HaIps’>KCHHOCTU
SJICKTPOCTATUYCCKOI'0 I10JIA, CO3AAaHHOTO TOYCUHBIM OTPHLATCIbHBIM
3apsiiom?

1) 3akpy4unBarOTCA BOKPYT 3apsijia

2) K 3apsny

3) 3aKkpy4HMBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE

4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU

OIIK-1.3.1

34

B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
AIEKTPUUECKOTO 10JIsA?

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

4) A*m?

OIIK-3.3.1

35

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

1) Moxet

2) Het, He MOKeT

3) Moer, HO TOJIBKO €CJIH 3apsii OTPULATEIbHBIN
4) MoeT, HO TOJIBKO €CJIM 3apsif MOJI0KUTEIIbHBIN

OIIK-3.3.1




UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) IToTenuunanbHOM SHEPruM C€AMHUYHOI'O IIOJO0XKMTCIBHOIO 3apsiaa
WJIM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3apsy
2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0

36 N OIIK-1.3.1
MOJIOKMTEJbHOTO 3apsila M3 JAHHOM TOYKH TOJs B
0eCKOHEe4YHOCTh

3) Cuite, nelicTBYyIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY OJIS
4) Kunetnueckoi 3Heprun MPoOHOTO TOYSYHOTO SAUMHUIHOTO 3apsiaa B
JTAHHOM TOYKE MOJISt
Hamummure popmyny 3akona Oma B nudepeHmansaoi hopme:
HR=U/I
37 2) R = Q/IPAt OIIK-1.3.1
3)j=c¢'E
4)R =P/l
OueHuTe ONTUYECKYIO JJIMHY TyTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU
paccTosiHUE MEXIYy ABYMs TOYKaMHU IPO3PAvYHOM IUAIEKTPHUYECKOMN
cpennl S =4 wm. [lokazarens npenomiienus cpeasl n = 1.5. OnTuyeckas
JUTMHA MyTH L U3 0HOM TOYKH B APYTyIO COCTABUT. ..
38 OIIK-3.B.1
I)5wm
2)6m
3)7Twm
4H11m
Kak  Ha3piBaeTCsi  BeMMUYMHA  HANPSOKEHHOCTH — MOJS,  €CIH
HaMarHM4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U
HaMpsSOKEHHOCTh ~ TOJISl  HaIpaBi€HAa  MPOTUBOMOJIOKHO  TOJIIO,
BBI3BaBIIEMY HAMarHM4nBaHue?
39 OIIK-1.3.1
1) T'ucrepesucom
2) Ko3punTuBHOM CHJIOM
3) lonspuzauueit
4) MarsuToABHXKyIIEN cuIon
Onenute, Mo Kakoi TpaekTopuu OyneT ABUTaThCsi B MarHUTHOM I10JI€
YacTHUILIa, JIETAAs C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUHA MAarHUTHOMN
UHIYKIUU.
40 1) OKpyKHOCTS OIIK-3.VY.1
2) llpamas
3) OBasnoun
4) Dnnunc
B kakux enuHMIIAX H3MEPSIETCS HANPSHKEHHOCTHh 3JIEKTPUUECKOTO
nossi?
41 | DAM OIlK-1.3.1
2) B/m
3) Kn
4) Tn
42 YcraHoBUTE COOTBETCTBHE MEXIYy MaTepuaioM mnpoBogHuka u ero | OIIK-3.3.1




AJIEKTPOITPOBOTHOCTHIO:

Matepuain DIeKTponpoBoHOCTH (o, 1/(OM-cm)
A) Metamn 1)>10"-10"°
b) [TomympoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

43

OHeHI/ITe, KaK COOTHOCATCA YTJIbl MIaACHUA O U OTPAXCHUS (p CBETA.

1)(x>>(p
2)a>o
Joa=9¢
4a<o

OIIK-1.3.1

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelNb
IPEJOMJICHUS CPENbl C AUAIEKTPUUECKON IMPOHULIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

OIIK-1.¥.1

45

I[JI)I O6’b$ICHeHI/I$I KaKoOI'o sABJICHUA MOXCT 6BITI: HCIIOJIB30BAaH IMPUHIUIT
I'toiirenca-dpenens?

1) KorepentHOoCTh

2) Indpaknus

3) Ionapuzanus

4) KopnyckynsipHO-BOJIHOBOM JTyajlu3M

OIIK-1.3.1

46

[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTraa
TuQpakinoHHas perierka coaepkut 200 MTPUX0oB HA MIJUTUMETP.

1) 100 Mxm
2) 500 Mxm
3) 200 Mxm
4) 5 MkM

OIIK-3.V.1

47

[lpoananu3upyiiTe HMHTEHCUBHOCTH CBeTa TMpU HHTEpDEepeHInN
OAWUHAKOBBIX BOJIH C UHTCHCUBHOCTBHIO Ior KOICpCHTHBIX UCTOYHHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

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

OIIK-3.V.1

48

Haiinute npaBWwibHOE€  Ha3BaHUE JUII  BEKTOPHOM  CHJIOBOMA
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

1) TTorenuuman
2) HanpsiskeHHOCTDH
3) Uanykumst

OIIK-1.3.1




4) 3apsin

49

Onenute, KaKk 3aBUCHUT DIIEKTPUYECKask MPOBOJUMOCTD IIPOBOJHUKA OT
IIPWIOKEHHON K HEMY Pa3HOCTH IIOTEHLIUAJIOB.

1) IIpssmo mipomopImoHAIBHO

2) IIpomoprOHaIBEHO CTETICHU OT PA3HOCTH MOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaIpaTy

4) He 3aBucur

OIIK-1.V.1

50

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

1) Ymensmutcs B 8 pas
2) YMeHbpmTCH B 2 pasza
3) Ymensmmutcs B 16 pa3
4) He nzamenurcs

OIIK-3.B.1

51

qTO n3 HepeqncneHHoro SABIIACTCA OCOGCHHOCTLIO CHJIOBBIX JII/IHI/Iﬁ
MardUTHOTO HOJIs?

1) CuoBble TUHUM MATHUTHOTO TOJISI BCera 3aMKHYThIe

2) Mar HUTHBIC CHJIOBBLIC JIMHHHW HAUYUUWMHAKOTCA HaA MArdvMTHBIX H
3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsiaax

3) MaFHI/ITHI:IG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
MAarHuTHBIX 3ap;11[ax

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

OIIK-3.3.1

52

Cnenaiite BbIBOJ, KaKOH reOMETPUYECKON (UTypoil MOXKHO OINHUCATh
TPACKTOPHUIO [BIDIKCHMS 3apsDKCHHOM YaCTULBI, JBHTAIOLICHCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW MHTYKIIHH.

1) Oxpy>KHOCTB
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  MNOJISIPU30BAHHOIO  CBETa B JIydye  paBHaA
MHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

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

OIIK-3.B.1

54

PaccunTaiite mokazaTenb MpPEIOMIICHUS BEIIECTBA, €CIM CKOPOCTh
CBeTa TpH TIEpPEeXojAe Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymesblniachk Ha 20%.

1) 1.2
2) 1.25

OIIK-1.V.1




3)0.2
4)2.2

55

PaccuuraiiTe yrom MexIy ONTHYECKHMMH OCSIMU TOJspU3aTopa H
aHainzatopa. [Ipy NpOXOXKIEHUH CKpEIEHHBIX MOJsIpu3aTopa H
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1

56

[Ipoananusupyiire, Kak U3MEHHUTCS BEIMYMHA MArHUTHOW WHIYKLIMU
Ha OCH JUIMHHOTO COJICHOWJA, €CIM TOK B HEM YBEJIHWYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.

1) YBeauuurcs B 2 pa3a
2) YBenuuures B 9 pas

3) YmensmmTcs B 9 pas
4) YmenbmuTes B 3 pasza

OIIK-3.V.1

Cemectp 3

57

YKEDKI/ITC, KaKoe TeJIO ABIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) lorsomaer Bce majgawilee HA HEro U3JIy4eHHe
2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-1.3.1

58

VY Kakoro u3 Tes oTpaXkaTeiabHast CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epKaIbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKEUI CBCTUMOCTH
a0CoJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =
3000K.

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

OIIK-3.B.1

60

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

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

4) ®opmymna Panes-/xunca

OIIK-3.3.1

61

Kaxoe n3nyuenue sBisieTcss paBHOBECHBIM ?

1) Anbda-, 6eta-, raMmma-u3TydeHUS
2) TensioBoe u31yyeHue

OIIK-3.3.1




3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE

VYkaxuTre 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aJaHHOM
aOCOJIIOTHOU TeMITepaType.

62 1) 3akon Credana-bomprmana OIK-3.3.1
2) llepBblii 3axoH Buna
3) 3akon Kupxroda
4) 3akon Masoca
VYxkaxure popmyity, ONpeaessSIoIy0 SHEPTUI0 CBETOBOTO KBAHTA!
1) E = (m*c*)/2
63 2) E = h*c OIIK-1.3.1
3) E=h*A
4) E = h*v =h*\/c
[Ipoananu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HACBILEHUS NPHU
doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJaroIIETro
CBETa MOCTOSIHHOM JUIMHBI BOJHBI.
64 OIIK-1.V.1
1) Ymenbmaercs
2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEININBACTCS
3) CHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS
4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs
[Ipoananusupyite, 4TO MPOU3OMAET € KHUHETHUYECKOM DHEpPrueu
(GOTORNEKTPOHOB, €CiaM, HE MEHSAsS YacTOThl MAJalollero CBETa,
YBEJIUYUTH €r0 UHTEHCUBHOCTD B 2 pa3za?
65 1) YMenpmures B 2 paza OTK-3.¥.1
2) YBenuuutcs B 4 paza
3) He usmennTcst
4) YBenuuutcs B 2 paza
Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) ais
KaToJa, M3TOTOBJICHHOTO W3 BoJb(pama TtommmuHor 2 M. Karton
HOKPHIT cloeM okcuaa Oapus. PaboTa BbeIXOJa 3IIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosiaras [Inanka — h = 6.6%10™*
66 Jlx*c. 3apsi snekrpona —e = 1.6%10™"° K. OIK-3.B.1
1) 3.2%10" I'n
2) 4.8%¥10"° I'y
3) 4.8%10" I'y
4)4.8*10" I'y
Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YacTOTHI MaJaroliero ceera’?
67 1) IIpsimo ponoOpIHMOHATBHO YACTOTE OIIK-1.3.1
2) IIponopuHoHaNbHO YCKOPSIOLIEMY HAIPSKEHUIO
3) IIponopLMOHAIBHO KBAAPATY YAaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
68 [Ipoananusupyiire, Oymer mnmu Habmoxatecs ¢orodddexr, ecnu OMK-1.V 1

TUIACTUHKY M3 JIaHTaHa o0Jy4aTh CBETOM C JIMHOHW BoOJHBI 600 HM?




PaboTa BeIx0za 27eKTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®oTtoad ekt Bo3MOKEH, €ClIM KaTo HarpeTh 10 TeMnepaTypsl 347
K

2) He Oyner

3) ®oroapdeKkT BO3MOKEH, €CIU JTOMOTHHUTEIBHO MPUIOKHUTh K
IUTACTHHKE YCKOPSIOUIYI0 PAa3HOCTh MOTEHIIMAJIOB BEIIMYMHON HE
Mmenee 1 B

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

Onenute, OT KakUX BEJIMYMH 3aBHUCUT CHJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOYKH 3pCHHUS:

A) Yucna OTOHOB B CBETOBOM ITyUKE;

b) Onepruu otona;

B) Koaddumnuenra orparkeHus moBepxXHOCTH.

69 OIIK-3.V.1
Otser:
1)A,B
2)A,b,B
3)b,B
4)A,b
[Tpoananu3upyiite, B KakuxX OO0JIACTAX CHEKTpa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXHO HaOmoaeHue agpdexra Komnrona.
70 1) Bunumslii quana3on OIIK-3.V.1
2) Panguonuamna3on
3) TeparepiioBblii AHana3oH
4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe
CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPsHKEHUS,
IIpU KOTOPOM IOJIHOCTBIO MpeKpalaercss GoToTOK. Y CIOBUE: SHEPTUS
¢oroHoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBIsAeT 2.5 3B.
71 OIIK-3.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Ounenute, BO CKOJBKO pa3 JaBlI€HHE CBETa, MaJalOIIEro
NEepIEHANKYISIPHO HICATbHO 3€pPKAJbHOW TOBEPXHOCTH, OOJbIIe
JaBJICHUS CBETa, MAJAlONIer0 MEPIEeHIUKYISIPHO HICAIbHO YEpHOMN
MIOBEPXHOCTH.
72 OIIK-3.B.1
1)2
2)1
3) 1.5
4)3
Kakum 00pa3oM umiynbsc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
7 1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI OIK-13.1

2) Ummynbe mpsiMo MPOIIOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJHbI
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe mpsiMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI




BOJIHBI

74

B kakoii o0nacTu crekTpa 3JeKTPOMAarHUTHOTO M3IYYEHHs] UMITYJIbC
¢oTroHa UMEeeT MUHUMAIbHOE 3HaUCHHE?

1) NadpakpacHoe uziyyeHue
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBCcKOE U3IyYeHHE
4) PaguousiryueHue

OIIK-3.3.1

75

[Ipoananusupyiite, Kakoe W3  IPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTA He 3aBHCHUT OT IUJIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH

2) CBeT MOXKET M3JIy4aThCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasAa CUCTEMA, COOTBCTCTBYCT OHpGI[CHCHHLIfI YPOBCHb
SHEPrUMn

4) JIns 9acTUIBI HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UIMITYJIbC

OIIK-1.V.1

76

VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:KkaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMIA, B
KOTOPBIX aTOM He M3JIy4YaeT U He MOIJIoIAeT JHePruu

2) PazHOCTB SHEpruii IBYX CTAIlMOHAPHBIX COCTOSHUN paBHA YHEPTUH
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

3) B aTome 31eKTpOHBI IBIKYTCS IO OpOuTam, OJIM3KUM K KPYTOBBIM

4) AToM COCTOMT M3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa W
OTPUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1

77

Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OMHCHIBAET CIOCOOHOCTh aTOMOB K W3JIYYCHHUIO U TIOTJIOIICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) IMorjiomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
3HAYEHUH JHEPIruu

2) W3ny4yaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIIMIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUI SHEpruH, JIuOO
J00YIO TTOPIMIO SHEPTUH

4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a T[OMJIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOp 3HAUYCHUN YHEPTUU

OIIK-3.3.1

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYYCHHUSA OTHOCATCA IMCPCXObl U3
cepun baimpmepa B atome Boiopoa.

1) TermoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue

4) Buaumblii cBeT

OIIK-3.3.1

79

[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.

1) YBemuuunace Ha 4.86 5B

OIIK-3.V.1




2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmiacek Ha 4.86 5B
4) Ypenmuumiack Ha 9.72 5B

OneHute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 2B). [lano: »mekTpoH B aToMe IMepemien Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHOE, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOToHa C JUIMHOU BOJHBI 650 HM.

80 OIIK-3.B.1
1) 0,4 5B
2)1,95B
3) ,25B
4)2,25B
VYkaxure, B 4éM 3aKitoyaercs runoresa e bpouns:
1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH
2) AToM HEe MOXKET coJiepKaTh 0oJiee ABYX ANEKTPOHOB, HAXOAAIIUXCS
81 B OJIMHAKOBBIX CTAllMOHApHBIX COCTOSIHUAX, omnpexaensemsix | OIIK-1.3.1
HAaOOPOM YEThIPEeX KBAHTOBBIX YHUCET
3) OIHOBpPEMEHHO HEBO3MOXXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJICNbHBIMU KBAHTAMU
Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:
82 1) MukpoyacTHIbI MOTYT IPOSIBJIATH BOJHOBBIE CBOCTBA OIIK-3.3.1
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII
3) ¥V xaxa0# 4acTULbl CYIIECTBYET aHTUYACTULIA
4) Slnpo aTroma COCTOUT U3 KBapKOB
PaccunraiiTe niuHy BOJIHBI 1€ Bpoilsist [ 3I€KTpOHa, ABUKYIIETOCS
co cKopocThio 3.6 KM/c. Macca snmektpona m, = 9,1%107" kr, 3apsi
anexTpoHa qe = —1,6%107"° K.
83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBaHTOBOE YKCIIO M MPU JaHHOM 3HAYEHUH OpOUTAIHLHOTO
KBaHTOBOTO uucia [?
84 H2U+1 OIIK-1.3.1
2)3/+1
3)I-1;
4)1
VYKaxuTe, 4TO ONpeaeseT INTAaBHOE KBAHTOBOE YHCJIIO N.
85 1) DHepreTnyeckne ypoBHH JIEKTPOHA B aTOMe OIIK-1.3.1

2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME
3) Ilpoexnuio OpOUTATBHOTO MOMEHTA MMITYJbCa JJIEKTPOHA Ha




3aJJaHHOE HaIIPaBJICHUE
4) BennunHy  MOMEHTa  HMIyJbca  JJIEKTpOHA B 33JaHHOM
HanpaBJIeHUU

YKa)KI/ITe, 4qTO OonpCACIsACT MAarHuTHOC KBAHTOBOC YMUCIIO M.

1) OpOuTanbHBIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME

86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS JICKTPOHA B aTOME OIlK-3.3.1
3) BeimuuHy MOMEHTa HMMIYJbCa JJIEeKTPOHA B 3aJaHHOM
HalNpaBJIeHUHU
4) DHepreTUuecKne ypOBHH 3JEKTPOHA B aTOME
B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPrHUH aToMa
BO BHEIIHEM 3JIEKTPUYECKOM T01e?
87 1) DitnTeitna u ne Xaaca OIIK-3.3.1
2) lTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JIMHUM B CHEKTPE KOMOWHAIIMOHHOTO PACCESHUS C
4acTOTaMH, MEHBIITUMU YaCTOTHI MaIalolero ceeTa?
88 1) OpaHxeBBIMU CITYTHUKAMHU OIlK-3.3.1
2) AHTHUCTOKCOBBIMHU CIIyTHUKAaMHU
3) CTOKCOBBIMHU CIIyTHUKAMU
4) AHTaroHMCTUYECKUMU CIIYTHUKAaMU
[TosicauTe hU3NIECKUN CMBICIT BOJTHOBOW (DYHKITHH.
1) BonHoBast (hyHKIHSI TPONOPIIMOHAIEHA SHEPTUH YaCTUIIBI
2) llpousBeneHne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSZKEHHOE BbIPa’KeHHE PABHO IUIOTHOCTH BePOSTHOCTH
89 OIlK-3.3.1
00HapY:KeHUS YACTHIbI.
3) BonHoBas ¢yHKIMS 0OpaTHO MPOMOPIMOHATBHA JTMHE BOJIHBI i€
bpoiins
4) BonHoBas (yHKIHS TPEACTABISIET COOOM KWMHEMATHYECKUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMe.
Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHONIEHUS
HeonpeneneHHocTe [ eizendepra:
90 | DAE*At=h OIIK-13.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
YKakuTe, KaKue YacTHUIIBI SBISIOTCS (DEPMUOHAMHU.
1) DneKTprUYecKu 3apsHKEHHBIC YaCTUIIB.
ol 2) DAEKTPUIECKU HEUTPaTbHBIC YACTHIIBI. OIK-1.3.1
3) Bce yacTunbI ¢ MOJyLEIbIM CIIMHOM.
4) DneKTpruYecKy 3apsiHKEHHbIE YAaCTHIIBI C LEJIBIM CIIHHOM.
Kak Ha3pBaeTcs TBepoe Teno, y KOTOPOro BaJE€HTHas 30Ha
92 MOJTHOCTBIO 3aIIOJIHEHA, 30HA MPOBOJAMMOCTH — MOJHOCTHIO cBoOoaHa, | OIIK-1.3.1

a IIMpHMHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHMIO C JHEPrueu




TEIJIOBOTO IBWKECHUA?

1) IlpoBoaHMK

2) ImdaekTpuk

3) IlonynpoBoIHUK

4) IlpuMecHbIH MOJIYIPOBOIHUK

Kakyto pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?

*
93 ;) Aowe OITK-3.3.1
) JIx/c
3) x/m
4) Ix/>B
Kaxkast BHecucTeMHasi €IMHUIA UCTIOIB3YETCS ISl U3MEPEHUS SHEPTUU
MUKPOYACTHIL?
94 1)3B OIIK-3.3.1
2) A
3) kKan
4) spr
Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
leif3enbepra s PHEPrHUHM YACTHIBI U BPEMEHH NpeOBIBAHUS €€ B
COCTOSIHMM C IaHHOW SHEprueiu?
1) DHeprust npsiMO MPONOPLHUOHAIBHA BPEMEHU
93 2) DHeprusi 0OpaTHO MPOMOPIIUOHATBHA BPEMEHH OTK-3.B.1
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOM TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPruu, TeM MeHbIle
HeolpeaeJIeHHOCTh BpeMeHH!
B xome wu3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJIbca 3MeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CIENyeT, PYKOBOJCTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTel [ elizendepra.
96 1) Bpemsi u3HM W DHEpPrus OJJIEKTPOHA HMMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEOTpeeNIeHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MO:KeT ObITh OIpeaeeHa C
BbICOKOH TOYHOCTBHIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4) y- U Z-COCTaBJISIONIME HMITYJIbCAa DJIEKTPOHA HMEIOT CTPOTO
oTpezieNIieHHOE 3HaUeHUE
Kak Ha3bIBaeTCsi COCTOSIHHE 3JIEKTPOHA B aToMe, COOTBETCTBYIOILEE
MUHHUMaJIbHOMY BO3MOXHOMY 3HAYEHHIO €r0 SHEPTUu?
97 1) Bo3OyxaeHHOoe cocTosiHue OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHUE
4) BaneHTHOE COCTOsSIHUE
98 B yem 3akmovaercs TyHHEIbHBIN 3 derT? OIIK-1.3.1




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

2) B KxoprycKylnspHOM TMOBEICHUH 3JIEKTPOMATHUTHOTO H3IIy4YEeHUS
IIPU MPOXOKJICHUH €T0 Yepe3 y3KOe OTBEPCTHE

3) B HaxoxaeHUH YacTHIIbI Cpa3y B HECKOJIIBKMX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, Korja JHEPrusi 4YacTUIbI MeHbIIEe BBICOTHI 3TOr0
O0apbepa

99

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

1) DnexTpoHbI

2) IlpoToHsI

3) DJIeKTPOHBI U AbIPKH
4) Nonsl

OIIK-3.3.1
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B pesynbrare paguoakTUBHOIO paclaja 3apsj sapa yBEIUYWIICS Ha
+2e. IlpoaHanu3upyiTe CHUTYyallMI0O M ONPEACIHUTE, KAKOro THIa
MpeBpalleHKe MPOU30LUIO B YKa3aHHOM cllydae.

1) IBa B-pacnana
2) a-pacmaf
3) y-pacnan
4) K-3axBat

OIIK-3.V.1

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN

101

Hpoqumaﬁme mekcm, 6bl6epume I’lpél@bUleblIZ omeent u 3anuwiume
apcymernniol, 060CH06bl6'a}01/b;u€ 6bl50p omeema.

YKa)KI/ITe, 4TO U3 NCPCUYHUCIICHHOIO HC ABJIACTCA CTPOTrMM YCIIOBUCM
JJIs1 KOTEPEHTHOCTHU CBETOBBIX BOJIH.

1) OnMHAKOBOCTH aMILIUTY/T
2) IMocTosiHCTBO pa3HOCTH (a3
3) PaBencTBO AJIMH BOJH

4) PaBeHCTBO 4acTOT

Oteer: 1) OMMHAKOBOCTHh AMILIUTY/, OCKOJIBKY sl YCTONYHMBOM
HHTep(EePEeHUMOHHOH KAaPTHHbI He00XO0AUMbI PABEHCTBO JJIHMH
BOJIH (2, CJ1eI0BATEJIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

102

Hpouumaﬂme mekcm, 6bz6epume npaesuiibHole eapuarnibl omeema u
sanuwiume apcymeHmal, 0606’H08b1661}0u/[u€ 8bl60p omeema.

YKa)KI/ITe, KaKHWe€ U3 NMEPCUUCIICHHBIX HUXKEC Ha60pOB TPEX KBAHTOBBIX
YUCCII B aTOMC ABJIAIOTCA JOITYCTUMBIMH.

OtBet: 1, 3 U 4, NOCKOJIbKY IVIABHOE KBAHTOBOE YHMCJIO 72 HE MOXKET
HMeTh HYJeBOe 3HAYeHHe.

OIIK-1
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Ilpouumavime mexcm u ycmaunosume coomeemcmeue. K kasxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOYye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

YCTaHOBHTE COOTBETCTBHE MEXAY XapakTEepoOM JBIDKEHUS U
JICUCTBYIOIIEH Ha TEJIO CHIIOM.

JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) llenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeiitHoe | b) [locrosiHHas
3) PaBHOMepHOE BpalieHne B) PaBnas nymo
OtsBet: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio nOCie008amenlbHOCMy OVKE clesd
Hanpaeo:
Pacrnionokure nepeyrcieHHble HUKE Tesla B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa HMHepuuu. Macchl M XapaKTEpHbIE pa3Mepbl Tel CUUTATh
104 | CWMHAKOBBIMH.
A) ap
b) ToHKkO€ KOMBITO
B) Hununnap
Otser: ABBb
Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OO0CHOBAHHYIU
omeem:
OOBbscHUTE, KaK U3MEHHUTCS CHJIa TOKa 4epe3 MPOBOAHHUK, €CIU TPHU
HEU3MEHHOM pa3HOCTH TMOTEHIMAIIOB Ha €ro KOHIaX M IMOCTOSHHOM
105 | TrommuuHe NPOBOAHUKA YBEIUYUTD €0 JUTUHY.
Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €ro
CONMpOTHBJIEHHE, 4 C POCTOM CONPOTHUBJIEHHS, B COOTBETCTBHHU C
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.
IIpoyumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
EcrecTBeHHBIN CBET MPOXOIUT YEpe3 MOJSIPU3ATOP W aHAIMU3ATOD,
CKpellleHHble nox yriaom 45°. Omnpenenure, BO CKOJBKO pa3
YMEHBILIUTCS WHTEHCUBHOCTh B CBETOBOM ITyYKe MOCJE MPOXOKICHUS
yepe3 aHaJIu3aTop.
106 1) B 2.5 paza
2) B 4 paza
3) B3.5 paza OIIK-3
4) B 1.5 paza
OtBet: 2) B 4 pa3za, Tak Kak nocJje nMpoxo:xkIeHus MOJsIpU3aTopa
HHTEHCHBHOCTH CBeTa ociadeBaeT B 2 pa3a, a mocJje NpoX0xKIeHHUs!
aHAJIM3aTOPa — MPONOPUMOHAJIBLHO KBaJApaTy KOCHHYca Yyria
MEKAY IIOCKOCTSMH MOJISPU3AIUH.
IIpouumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMBL OMEEMA U
107 | 3anuwume apaymenmsi, 060cHO8bIBaAIOWUE 8bIO0OP OMBEMA:

OTMeThTe, KaKhe YaCTHUI[bl U3 MEPEUNCICHHBIX HIDKE 00pa3yloTcs npu




B -pacmane.

1) DnexTpon

2) Ilo3utpon

3) DIEeKTPOHHOE aHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO

Oteer: 1 u 3, napa «O3HTPOH - HeHTPUHOY» 0Opasyercs npu P -
pacnaje.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM CMoOye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:

[TpoBeauTEe COOTBETCTBHE MEXKIY BHJIAMH MArHeTHKOB W BEJIHYMHOM
UX MarHUTHOW TIPOHUIIAEMOCTH L.

108
Bunnl MarueTukosB MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)u>>1
2) ITapamarseTku byu<l
3) ®eppoMarHeTHKH Byu>1
Ortger: 1-b, 2-B, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCIEO008AMENbHOCb.
3anuwume coomeemcmeyOWYIO NOCIe008aMeNbHOCMb OVKE Clea
Hanpaso.
Pacnonoxkutre ykazaHHble Cpelbl B TOPSOKE BO3PACTaHUS UX
ONTUYECKOM MIIOTHOCTH.
109
A) Bona
b) Boznyx
B) Anmas
OtBer: BAB
Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHbIU
omeem:
OueHute, yeMy paBeH MOMEHT MHEPIUHU KATSIIErocs MO IUIOCKOCTU
HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemy LlTeitnepa.
110

OtBer: MOMEHT MWHEpPUUM UIWIHHAPA OTHOCHTEJIbHO OCH,
NMPOXOASAILIEH 4Yepe3 ero UEeHTpP, paBeH mr*/2. IIpuMmensiss Teopemy
IlTeiiHepa 151 HOBOIl OCHM BpallleHUS, HAXOASAUIEHCH OT CTAPOM
OCH HA PACCTOSIHHH, PABHOM PagHyCy WUIMHAPA, HAXOMUM: mr’/2
+ mr* =3mr’ 2

llpumeuanue. Cuctema OlIEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TUYHOTO TUIIA!

1) 3aganme KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeThbIpex NpeIJIOKEeHHBIX U 000CHOBAHMEM BBIOOPA CUHMTACTCS BEPHBIM, €CJIH TPABHIBHO
yKa3aHa IMQpa U MpHUBEICHBI KOHKPETHBIE apryMEHThI, MCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIlCHHMBAaeTcs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — O OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUJILHO yKa3aHbI U(PHI M TPUBEACHBI KOHKPETHBIE apTyMEHTHI, MCIIOJIb3yeMbIe MPU BHIOOpE




orBetoB. [lonHOE coBmajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JTOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 6ayioB.

3) 3agaHue 3aKpbLITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSAMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

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

5) 3agaHue OTKPBHITOr0 THIA C Pa3BEPHYTHIM OTBETOM CUHTACTCSI BEPHBIM, €CITH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHBIN — 1 Gasut, eciau gomymieHo 6oee 1 omuOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeHno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS 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 OCBOCHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO TIIO3HAHHWS, HOBEUIINX
JTOCTHKEHUIN HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpeTHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

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

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

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




— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepyaa:

— JIGKITUH corjacHo pasneinaM (tabin.3) u temam (Tadm.4).

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

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0YarOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIOIaBaTEeIs
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 00YJIAOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAOIUMCS IPAKTHUECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JTMCITUTIIVHEL,

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

— obecrniedeHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOW W WHAMBHUIAyaTbHOU (HOopMm
o0OyueHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B Tald. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJIE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue yKa3aHHMs IO IPOBEIEHHIO MPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosubl. Tepmoaunamuka. COopuuk 3amau // W.J.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

2. DOnexktpuvectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, .M.
KoBanenko, E.H. Kormukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

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

Crpykrypa ¥ dopMa 0TUETA O IIPAKTUYECKOU padboTe




OTueT 0 mpakTUYecKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBAaHHN.

Ha mumynonom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuiInsgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIibl U AaTa 3aIIUThl Pa0OTHI.

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

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI 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 TpUBEIEHHI B CEKTOpPE HOpMAaTWBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTtonuueckne ykazaHusi UIsi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

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

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

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

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

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHU K IPOBEICHUIO Ta00PaTOPHBIX PaboT

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

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

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

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




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

— KakuMH MpruOopamMu U Kak BEAYTCSI U3MEPEHHUS;

— Kak CJIeayeT MPOBOIUTH IKCIICPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

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

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

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

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

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

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

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

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

3. PaGouwne popmyibl.

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

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

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.




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

5. Ilpumepsl BBIUUCICHUH.

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

6. BrbrunciieHne norpemHocTe.

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

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

7. TI'paduku u pUCYHKH.

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

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

B sToMm pa3gene oryeTa HY)XKHO TOJBECTH HTOT MpPOJENaHHON paboTel. Cremyer
HaNyucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

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

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

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

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

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

BrIBoA 0MKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00OpATOPHON padoTe




TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOIOHY, MPUBEACHHOMY B CEKTOPE
HopMatuBHOM nokymeHnTanuu '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 puUBEEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ 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 HokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:
Mexanuka. Konebanust u BomHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. ludpun. CII6I'YAIL 2014. 132 c.
OnexTpuuecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Koneusrios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'VAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.
Bomnnosas omruka. Yueono-metoguueckoe mocodue // E.H. Kornmukos, FO.A. HosBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.
KpanroBast ¢usuka. JlaGoparopusiii npaktukym // B.M. Amnapees, M.IO. Eropos, W.N.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.4. MeTonuueckne yka3zaHUs JJIsi 0OYJaroNIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy IO
3aJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHS.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs Gpopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HaMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00yYJarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIHUIINHE;

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

11.5. Meronuueckre yKa3zaHusl Ui OOYYalOIMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYyCMATPUBAET KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texkymmii KOHTPOJIb OCYHIECTBISICTCA IO KaJleHAapHOMY ydeOHoMy rpadpuky. Cpoku
KOHTPOJIbHBIX MEPOINPUATUI U CPOKU MOJBEJIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wiaHax Ha cemecTp. OOy4aromuiicsi JOJDKEH BBIIOJIHUTH BCE KOHTPOJIBHBIE MEpPONPHUSTHS,



IPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHbIC
OLICHKH, HAOpaHHbIE CTYACHTAMH I10 PE3yJIbTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONPOC Ha JIGKIMOHHBIX WM MPAKTUUECKUX 3aHATHAX; 3aliura Ja0opaTOpHBIX padoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
1 00ydJaromerocsi; KOHTPOJIbHBIE BONPOCH! M 3agaHus. KOHTpOIbHOE MEpONpHsTHE CUHUTAETCS
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJYYHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHOW MPEMNOAaBaTesIeM 110 JaHHOMY MEPOTIPHATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATHH 0e3 yBaOXKWUTENBPHOW NPHUYMHBI, OTKa3a, OOYYalOMIErocss OT OTBETOB Ha 3aHATHIX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIEerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, JJAOOPATOPHBIX M MPAKTHYECKUX PabOT MOXKET OCYIIECTBIATHCS Ha
UH/IUBUYQJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TEKymero KOHTPOJS yCHEBAEMOCTH OOYYAIOMIMXCS CIY)KaT OCHOBOHM ISt
NPOMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTIHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOIMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B cHUCTeMe aucTaHimoHHoro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEIHHO». B cilydae HEBBHINOTHEHUS BBIICH3IOKECHHOTO CTYAEHT, HPH
YCIICIIHOM TPOXOXKJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAIMOHHYIO
OLICHKY BBIIIIE «yJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOMN
aTTeCTallHH.

IIpomexxyrounass  arrectaust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CAaMOCTOATENIBHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, Kak IpPaBUJIO, MPOBOJUTCS B
NepuoJl SK3aMECHAIMOHHOW CECCMM W 3aBepIlaeTcs] aTTECTAIlMOHHOW OIICHKOW «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

B teuenue cemectpa cTyAeHTy He0OX0aUMO caaTh He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJIHUTH TECTUPOBAaHUA B cpeae LMS He HuKke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJCHUM TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoio".

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

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIMYHO»: YPOBEHb OCBOEHHS KOMIIETEHIIMH «BBICOKMIT». KommereHuuun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. JlemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIBbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «xX0pouo»: ypoBeHb OCBOCHUSI KOMIETEHIMH «IPOJBUHYTHIN». KoMneTeHunn
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS. K PEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIA YpPOBEHb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUUECKOTO HABBIKA.

OneHka «yI0BJICTBOPUTEIBHO». YPOBEHb OCBOCHMS KOMIICTEHLIUH <IIOPOTOBBII.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeHHA



(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». Komnerenuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIHMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paboTy,
YTOOBI IMEpe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl Bce JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHHS pabOoTBhI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEXKYTOYHOU aTTECTAllUH
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS IO O0pa3oBaTeIbHBIM NPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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