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AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— mnporpamMy OakajaBpuaTa [0 HAampaBJICHUIO MOArOTOBKM/ —crenuansHocT  25.03.01
«TexHuueckass SKCIUTyaTalldsl JICTATENIBHBIX allllapaTOB H JBUTATENCH» HANpPaBICHHOCTH
«IKcmlyaTalMss M MCHBITAHMS ABUALIMOHHOM W KOCMHMYECKOW TeXHUKW». JlucuurmivHa
peanmuzyetcst kadeapoit «Ne3y.

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

YK-1 «CnocoGeH oCymliecTBIsATh MOUCK, KPUTHUECKUN aHadu3 W CUHTE3 WHpopMaiuu,
MPUMEHATh CUCTEMHBIN MOAXO0/ JIJIsl PEIICHUsI ITOCTABJICHHBIX 3324

OIIK-1 «Croco6eH ucnoyib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHUKH, €AMHHUIIBI U3MEPEHUS,
dbyHIaMEHTAIbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DM3HUKHU, TEOPETUYCCKOW MEXaHWKH,
TUAPABIIMKH, UMEIONINE OTHOIIEHNWE K TEXHUYECKOMY OOCTY)KUBAHHUIO BO3IYIITHBIX CYIOB)»

Copmep:xaHue IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanne AUCHUILIMHBI TMPEAYCMATPUBACT Ccleaylomue (OpMbI OpraHHU3aIUH
y4eOHOT0 Tporiecca: JEKINH, TPAKTHIECKUE 3aHATHSA, Ta00paTOpHBIC padOTHI, CAMOCTOSATEIIbHAS
paborta.

[TporpamMmmoit AMCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO6mrast TpPyIOEMKOCTh OCBOSHHUS AMCIUIUIMHBI cocTaBisier 11 3adeTrHbix eawHuIl, 396
JacoB.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpEeACTaBICHHE BO3MOXKHOCTH CTYJECHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe MHIMKATOpA
KOMTIETEHITHH HAHMCHOBAHHIE JOCTUKEHHSI KOMITETEHITUT
KOMTIETEHITHH

YK-1 Cnocoben

OCYUIECTBIISITh

nouck, kputuueckuit | YK-1.Y.1 ymMeTs npuMeHSITh METOIUKH

AQHAJIN3 U CUHTE3 noucka, coopa u 00paboTku HHPOPMALIUH, B
YHuBepcaibHbie uHbOopMaluy, TOM YHUCJIE C UCTIOJIb30BaHUEM
KOMTIETEHITHH MPUMCHSITh HCKYCCTBEHHOT'O MHTEIIJIEKTa

cucteMHubId moaxon | YK-1.B.2 BiazeTh HaBBIKAMHU CUCTEMHOTO

JUTSI pETICHUS MOJIX0/Ia JIJIsl PEIICHHS TIOCTaBICHHBIX 3a/1a4

MOCTaBJIEHHBIX

3a/1a4

OIIK-1 Cnocoben

UCIIOJIb30BATh

OCHOBHBIE 3aKOHbI

MaTeMAaTHKH,

€IMHULIBI

U3MEPEHUS, OIIK-1.3.2 3HaTh 3aKOHBI (PU3MKH U XUMUHU

dbyHIaMeHTallbHbIe | JUIS OLICHKM 3HAYeHUH MapamMeTpoB

MIPUHIIUATIBI | (UBHYECKUX CHCTEM
O6menpodeccuoHaTbHBIE | TEOPETUUECKHE OIIK-1.B.2 BnageTh METOIAMHU OLICHUBAHUS
KOMTIETEHITHH OCHOBBI (PU3UKH, 3HAUCHUH MapaMeTpoB GU3HUECKUX CHCTEM

TEOPETUUECKON U DKCIUTYaTallUOHHO-TEXHUYECKUX CBOWCTB

MEXaHUKH, (G YHKITMOHATBHBIX CHUCTEM JIETaTeIbHBIX

TUIPABIIHKH, anmnaparoB ¥ aBHALIMOHHBIX JBUTaTeNen

UMEIOIINE

OTHOIICHHUE K

TEXHHYECKOMY

00CITy>)KHBaHUIO

BO3/IYIITHBIX CYJIOB

2. Mecro pucuuniunsl B cTpykType Ol
JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIMIIIAH:
— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;
— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;




— «Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAsl CTATUCTUKAY.

3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIONB3YIOTCSI IPU U3YUYEHUH APYTUX JUCLUILINH!

— «DIEKTPOTEXHUKAY,

— «TeopeTnyeckasi MEXaHUKaY;

— «MarepuanoBeneHue»;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM

paboThI O AUCIUIIIHHE (M pacHpeaesieHne 3TO TPYJOEMKOCTH IO CeMecTpaM) MPEeACTaBICHbI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITTUHBI

N TpynoeMKOCTb 10 ceMecTpam
Bun yuebHoit paboTbl Bcero Nol Ned N3
1 2 3 4 5

Oowan mpyooemKkocmep OUCYUNTIUHBL, 11/ 396 4/ 144 4/ 144 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 48 16 16 16
B TOM YHCJIE:

nexumw (JI), (gac) 24 8 8 8

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

(dac)

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

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

HK3aMeH, (4Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 321 119 119 83
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3., OK3. OK3.
mudd. 3auger, sk3amed (3auer, Hdudd. 3au, | Ok3., JK3.

DK3.**) OK3.

Ilpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUIIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUILIMHBI IO pa3jeiaM U BUAaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIUHBI M UX TPYAOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknnu 113 JIP KII CPC
Pa3nensbl, TeMbl IUCHUTIITMHBI (qac) (C3) | (aac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynsapHas ¢puzuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 2
Pa3nen 4. DnexTpuuecTBo 3 2 2 40
Pa3nen 5. Margetusm 3 1 1 40




Pasnen 6. Ontuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119

Cemectp 3
Pa3nen 7. KBanToBasg onTtuka 3 2 2 28
Pasznen 8. KBanroBas MexaHuka 3 1 1 28
Paznen 9. ®usuka atoMHOTO sigpa 2 1 1 27
Uroro B cemectpe: 8 4 4 83
Hroro 24 12 12 0 321

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS  OMNpPENENCHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETLHOCTHIO.

4.2. CopaepxkaHue pa3IieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pas3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgemn 1. MexaHuKa.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacareinpbHOoe yckopeHus. llocTynaTenbHoe U BpalaTelbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya  KUHEMAaTUKA MaTepUalibHOU
Toukd. CBsI3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuanvupie  cuctembl  orcuera. OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3a1aya
JUHAMUKU MarepuanbHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HHEPUMH. 3aKOH COXpaHEHUs uMIyibca. LleHTp
Macc u ero asumxenue. Cucrema 1eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTh. KuHeTHueckas sHEpTrws.
3aMKHYThIE U HE3aMKHYTbIEe cUcTeMbl. [loTeHIMaIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY IMOTECHIMAJIBLHOM JYHEPIHEd W IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPTHUH.

MoOMEHT cuiibl U MOMEHT HUMIYJbca. YpPaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHUS MOMEHTa HMMITyJIbca. MOMEHT HMITyJbCca
TBEPAOrO TE€Ja OTHOCUTEIIBHO HEMOABUKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [MHAMUKHU BpAIIaTEIbHOTO

JIBUKEHWsT  TBepAoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOILIETrOCs TBEPAOTO TEIa.
ITocTynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenioBo COKpaIllCHHE JUITAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBApUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penaTuBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.




Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYECKUU MasSTHUK, (PU3NUYECKHI MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJICOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konedanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3UIUM.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHamuueckne CcoOCTOAHMS W mporecchl. [loHsTue
dbyHKIMM coctostHMs. BHyTpennsisi dHeprus. KomudectBo
TeroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
Hayajio TepMOJMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTUs
Kak (YHKIHS COCTOSHUA. TermioeMKocTh. DHTpomusi. BTopoe u
TpeTbe Haudana TepMoAuHaMuku. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

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

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuueckui 3apsan. CBOKMCTBA AJIEKTPUYECKOTO 3apsja.
B3aumoneicTBue IIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratnueckoe  mose.  HanpsskeHHOCTh
JIEKTPOCTATUYECKOTr0  moJid.  [lpuHIMO  CynepHno3uIUH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHnManbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M NOTEHLMAN  AIEKTPOCTAaTHUYECKOTO  I10JIS,
CBsI3b MEXKIy HUMU. TeopeMa ["aycca miist 3€eKTpOCTaTUYECKOTO
I0JIs1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
[Honspuzanus quaaeKTpuKoB. CBOOOHBIE M CBA3aHHBIC 3apsiIbl.
Jusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIICHHE  (MHIYKIIMS).
Teopema ['aycca st 3JIEKTPUYECKOTO TOJSI B JTUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DJIEKTPOEMKOCT. Konpnencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsI0B. DHEPrUs 3apsKEHHOTO IPOBOJHHUKA.
OO6beMHas I0THOCTh SHEPTUH 3JIEKTPHUUECKOTO MOJIS.
DNEeKTpUYECKU TOK. DIEKTPOABMAKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTEerpasibHOM W auddepeHnamIbHON
dopmax.

Pa3pnen 5.

Marnerusm.

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

MaruauTHoe niosie B BeuectBe. HamaramueHHoctb. MarautHast




BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsioxkeHHocTh MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O IUPKYJIAIHUHA
BEKTOPA HAIIPSY)KEHHOCTU MAarHUTHOTO TOJISL.

3akon @Papanes. IIpasuwio Jlenna. Camounaykinusa. B3anmnas
WHYKIHUA.

OObemMHasl TUIOTHOCTh JHEPTruM MarHuTHoro mons. Cucrema
ypaBHeHu Makcseiuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMAaTHYECKHE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loiiHTHHra. 3akoHBI MNPEJIOMJIEHMS U OTPaKEHUS CBETA.
AOCONIOTHBIN MOKa3aTesb TPEIOMIICHUS.

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

Paznen 7.

KBantoBasi ontuka.

TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUus: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lnanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopnycKynsapHO-BOJHOBOW aAyanu3m. D dexr
Komnrona.

Pa3nen 8.

KBanToBasi MexaHHuKa.

Teopus bopa. Onbitel @panka u I'epua. I'unoresa ne bpoitns.
®da3zoBasg W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoiins.
[Ipunnunn ~ HeompeneneHHoctn  [eizenOepra.  BomHoBas
¢yHKIMSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3HYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUSA. KBaHTOBBIE ypaBHEHUs
nemkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sAme. KBanTtoBbli ocummiatop. Hynesas
SHeprusi, HyJeBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MexaHWKe. KBaHTOBbIE 4MCIIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Oneir Ilrepna u I'epnaxa. Cnue anektpoHa. IlpunHnumn
TOKJIECTBEHHOCTH MuKpoyacTull. DepMHOHBI U  OO30HBI.
Cummerpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun  [laymu. OOBACHEHHE TEPUOIUIYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKHUI CIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMU4YeCKoi CBA3M.

Pazmen 9.

®du3uKa AaTOMHOI0 AApAa.

AtomHoe sapo. JledekT Macchl, SHEpTrus CBA3M sapa. SmepHbie
cuiabl. Mojenu  aroMHOro  siipa:  KamelibHasi — MOJEJb,
o0OosioueyHass MozeNlb. Buabl pagvoOaKTUBHOIO H3JIYYECHHUS.
3aKoH paaroaKTHBHOTO pacmana. Anbga-pacnaj. bera-pacnan.
["'amma-nu3nydenue. HacTUIbl 1 aHTUYACTHUILBI.

Snepusle peakuuu. Peaknuu nenenus sapa. llenHas sanepHas




peakuusi. SnepHeie pe
DyHIaMEHTAIbHBIE

aKTOPBI.

B3aMMOJIENCTBUS.

a1eMeHTapHbIX yacTull. KBapku.

Knaccudukanus

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTUUeCKUX DopmeI TpynoeMKOCTb, |IPAaKTUYECKOU |pa3aeiia
/11 3aHATHAN TMPAKTHICCKIX (gac) MOJATOTOBKH, | JUCIIUIT
SaHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemenue 3agag 2 1
TUHAMHUKa
a0COJIFOTHO TBEPIOTO
Tena
2 Kunematuka u Penrenue 3anau 1 2
NUHAMHKA KOJIeOaHU!
3 MounekynsipHo- Pemenue 3amau 1 3
KUHETUYeCcKasi TEOpHsl
Cemectp 2
4 HanpsiokenHocts u Penrenue 3anau 2 4
MOTEHIMAT
ANEKTPOCTATUYECKOTO
oJis
5 Nunykius Penrtenue 3anau 1 5
MarHUTHOTO TIOJIS.
Cuibel B MATHATHBIX
TOJISAX
6 WNnuTtepdepenus, Pemenue 3amau 1 6
T paxims,
NoJIIpU3alus
Cemectp 3
7 Dddext Komnrona, Pemenue 3amau 2 7
CBOHCTBa (POTOHOB
8 ATtoMm Boaopoaa. Penrtenue 3anau 1 8
IToctynarte! bopa
9 S nepHbie peakuumn Penrenue 3anau 1 9
Bcero 12
4.4. JlabGopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCT®, | MPAKTHUCCKOH | pasieia
/11 (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 | MasTauk MakcBemia | 2 | | 1




2 | MaTtemaTu4eckuii 1 000POTHBIN MasSTHUKH 1 2
3 | OnpeneneHne CKOPOCTH 3BYKa B BO3IyXE 1 3
Cemectp 2
4 | OnpeneneHue IEKTPOEMKOCTH KOHJIEHCATOPA 4
5 | Onpenenenue ropu30HTATBHON 1 5
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
6 | Konpiia HeroToHa 1 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3Ty4CHUS 7
8 | Ompenenenue MOTEHIUAIOB BO30YKICHUS 1 8
aTOMOB
9 | Onpenenenue 3HEPTUM 0L — YACTHII 1O 1 9
poOery B BO3AyXe
Bcero 12
4.5. KypcoBoe npoeKTUpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE TPEIyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Bunpl camocTosiTenbHOM pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunibl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac
1 2 3 4 5
W3ydeHne TeopeTHuecKoro MaTepuania 77 30 30 17
nuctuiiuHbl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 75 29 29 17
ycneBaemoctu (TKY)
KonTtposbabie paboTsl 3a09nkoB (KP3) 90 30 30 30
IToaroroBka kK IpOMEKyTOUYHON 79 30 30 19
arrectaruu (ITA)
Beero: | 321 119 119 83

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOoThl 00yUarOIUXCsl O JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAaMOCTOSITENIbHOW paboThl O00yJaroImuXxcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN

[lepeuenb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUMN NpUBeEIeH B Tabuie 8.

Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Mudp/
URL anpec

bubnuorpaduyeckas ccpuika

KomuectBo

OK3EMILLIPOB B
OnomoTeKe

(kpome




MEKTPOHHBIX
SK3EMILIIPOB)

53 Kypc ¢usuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:
Axanemus, 2015. - 560 c.: puc., Ta6u. -
(Bricmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

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

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

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.

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

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

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

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

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

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

NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3J., uchp. u 1o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

7. TlepedeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»

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

Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaIa «Y ClieXu
¢usnueckux Hayk», OU3NYecKuii HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMuu HayK

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

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




o0pa3zoBaHHE

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'VAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPpaMMHOT0 obecrieueH s npeacTasieH B Tadauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MpoIiecca Mo JUCIUILTHHE
[TepedeHs UCHOMB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIT  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, ITeTepOypr, yi.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, x. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aymuTOpHs Ui NPAaKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHUHAPCKOI'0 THIIA, JAOOPAaTOPHBIX 3aHATHUIH, IPYNIIOBBIX U ITerepOypr, y.
VHJUBHUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U l'acremno, a. 15,
MMPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeAcTBa 00yUYeHHMs, CIIy’Kalllyie A7 IPEeICTaBICHUs y4eOHON




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAIlUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

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

VYuebHas ayIuTopus Ui IPAaKTUYECKUX 3aHATUH THIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-04

VYuebHas ayIuTopus 1isl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTuzmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUUECKUX 3aHSATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTAlUH, TEKYIIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTalLlUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye JJIs IPEICTaBICHUS YIeOHON

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.




nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-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 IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalHU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IIPOMEXKYTOYHOM aTTeCTallN

Bua npomexyTouHOM aTtTecranuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONMpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCA MPUMEHseTCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl ~ YHHBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITETCHITUIA

Or1eHKa KOMITETEHITUH

XapakTtepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OaibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

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

— OIIrpasACb Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,

«OTIIYHO» .
GATTEHON TECHO TPUBSA3BIBAET YCBOCHHBIE HAYYHBIE MMOJIOKEHHS ¢ PAKTHYECKOM
ACATCIIbHOCTBIO HAITPABJICHUSA
— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBODOIHO BJIAJIEET CHCTEMON CHEIMATN3UPOBAHHBIX OHATHI.
— 00YYAIOIIMICS TBEPIO YCBOMJI IPOrPaMMHBIM MaTepual, IPaMOTHO
nmo CymecCTtBy wu3jgaract €ro, onvupascb Ha 3HAHUA OCHOBHOH
«XOPOLLIO» TTUTEPATYDBI;
(GAITCHO» — He JIOIYCKAET CYIECTBEHHBIX HETOYHOCTEM;

— YBA3BIBA€T YCBOCHHBIC 3HAaHHUA C HpaKTH‘IeCKOfI JACATCIIBHOCTBIO




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATHUI.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUS TOJIBKO OCHOBHOMU

JUTEPaTypPhI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMUOKN U HETOYHOCTH;
(YHOBICTBOPUTEIBHOY | _ ponpirpiBaer 3aTpyAHEHUSI B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
(GAUTCHO» HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTHYHO BJIAJCET CUCTEMOM CIeIMAIM3UPOBAHHBIX OHSITHH.
— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;
(EEYTONICTBODHTRIEHOD | JOMYCKaeT  CYMIECTBEHHbIE OMMOKM H  HETOYHOCTH  TIpHU
«HE 3AUICHOY paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU; 5
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHMUIA;
— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa
Kog
Ne i/m [Tepeuens BonmpocoB (3a1a4) 15t FIK3aMeHa
WHINKATOpa
Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIlK-1.3.2

2 JlaiiTe onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.2
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHTCHLUAIBHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | YK-1.V.1
BEJIMYMHY MOJHOTO YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrmosas OIK-13.2
CKOPOCTb U YTJIOBOE YCKOPEHHUE.

5 JatiTe onpeneneHne abCOIIOTHO TBEPAOMY TEITY. OIIK-1.3.2
[Ipoananu3upyiite OTIMYMA CHASAYIOIIUX (UIUUYECKUX MOJeNeit:

6 aocomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure VK-1.V 1
npuMep, B KOTOPOM OJIHO M TO € TEJIO BBICTYNAeT B KayecTBE
MarepuasibHON TOUuku 1 ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO VK-1.V 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapakrtep NPAMOJIMHEUHOTO IBWKEHUS Tejla IO

3 U3BECTHOMY 3aKOHY JABIKeHus x(f) = 10 + 2%*¢ + 0,5%7 (m). Kakoit VK-1.V 1
NyTh MPOHAET TeNo 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.2

10 OOBsICHUTE TPUHIUI W3MEPEHUS BEIMYMHBI CUJIbI, OCHOBAaHHBIA Ha OITK-13.2
TpeTbeM 3aKoHe HproTOHA. o

1 OObsicHUTE, KaK, COTJacHO BTOPOMY 3akoHY HbBIOTOHA, 3aBUCHT OIMK-1.3.2
YCKOpPEHHE TeJla OT €r0 Macchl.




12

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA
Hsrorona.

VK-1.V.1

13

KaMmeHb 1€XUT Ha THE COCy/la, MOJHOCThIO MOrPYKEHHBIN B Boay. Kak
HU3MCHUTCA CHJIa JAaBJICHUSA KaMHA Ha 1OHO, CCJIIM CBCPXY HAJIUTH
KepocuH (KEpOCHH HE cmemmuBaeTcs ¢ Bozoi)? OOocHyiTe cBOM
OTBET.

OIIK-1.B.2

14

HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiauBaer Gdopmy
TPACKTOPHUH TUIAHET.

OIIK-1.3.2

15

OnenuTe 3aBUCUMOCTB CHJIBI BCEMHPHOIO TATOTEHUS OT MAacChl
B3aUMOJICHCTBYIOIIUX TeN W pacCcTOSHUA Mexny HumH. OOocHyMTe,
KaK M3MEHHUTCS CHJa B3aUMHOTO TATOTEHMs IByX TEJ, €CJIIH Maccy
OJHOTO W3 Te€J YBEJIMYUTH BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —
YMEHBIIUTSH B 1Ba pa3a.

VK-1.B.2

16

Jlaiite onpenenenrne uMmysbca Tena Kak (GU3N4ecKor BETHYNHBI.

OIIK-1.3.2

17

ChopmynupyiiTe, npu KaKUX YCIOBHUSIX BBIMOJHSIETCS 3aKOH

COXpPAaHCHUS UMITYJIbCA.

OIIK-1.3.2

18

HaSOBI/ITe, Kakasd (1)I/I3I/I‘-I€CKEUI BCJINMYHHA HAa3bIBACTCA MOMCHTOM CHJIBI.

OIIK-1.3.2

19

CpaBHHUTE 3aMMMCU OCHOBHOT'O 3aKOHA TUHAMUKH ISl TOCTYNATEIbHOTO
Y BpalaTEJIbHOrO JABWXEHUs. HailauTe B3aUMOCBSI3U MEXAY ITUMH
3aKOHaMH.

VK-1.V.1

20

Chopmynupyiite 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA.

OIIK-1.3.2

21

Jatite onpeneneHne paboThl Kak GU3NIECKON BETUIMHBI.

OIIK-1.3.2

22

CdopmynupyiiTe, 9TO TaKOE MOIIHOCTh KaK (r3ndecKasi BEIMIHHA.

OIIK-1.3.2

23

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

YK-1.V.1

24

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoil m = 1 Kr o 1eiCcTBHEM
HEKOTOPOU CHJIBI U3MEHHUJIO CBOIO CKOPOCTH C 0y = 1 M/c 10 v = 3 m/c.
OOocHyliTe TPUMEHEHHE 3aKOHOB, HCIIOJIB3YEMBIX JUISI PEIICHUs
3aJ1a4H.

VK-1.V.1

25

OOBbscHUTE, B YeM COCTOUT paszIMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

YK-1.V.1

26

Kakoit kopabib JBWXKETCS MEIJICHHEE — HarpyXeHHbIM WIu
HEHArpy>K€HHbIH — TpU OAMHAKOBOW MOIIHOCTU JBMrareins?
OO6ocHyliTE CBOW OTBET.

OIIK-1.B.2

27

Jlaiite onpenenenne noTeHManbHOM 3Heprun. OT Yero oHa 3aBUCHUT?

OIIK-1.3.2

28

OObsicnuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMAJIbHON YHEPrUEN.

OIIK-1.3.2

29

ChopmynupyiiTe 3aKOH COXpPAaHEHHUS MEXAaHWYECKOW OSHEprum.
[IpuBenuTe puMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.2

30

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

VK-1.V.1

31

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

VK-1.V.1

32

HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA
aOCOJIIOTHO TBEPIOTO TEA.

OIIK-1.3.2

33

Kak Brluncisercs KuHeTHYeCKas OHCpPIrUs BpallCHUA aGCOHIOTHO
tBepaoro Tena? CpaBHuTe ¢ GHOPMYION NIl KMHETHYECKOW SHEPTHH

YK-1.V.1




IMOCTYIIATCIbHOI'O IBVXXCHUS.

ChopmynupyiiTe  nBa  mocTylaTa TEOPUUM  OTHOCUTEIBHOCTH

34 o . OIIK-1.3.2
OWHIITENHA.

CnpasemyiuBa 1M B cnenuanbHoil Teopun oTHocutTenbHocTH (CTO)

35 KIaccudeckasi (popMyna sl KHHETHUYecKOoi sHepruu E = m*V?/2? VK-1.V 1
Ecnu HeT, TO Kak pAacCUMTHIBACTCA KUHETUYECKas DHEpPrus Tena o
cornacHo CTO?

Omnpenenure, Kak M3MEHHUTCA MEpUON KojJeOaHWH TNPYKHUHHOTO

36 MasiTHMKa TpU YBEJIWYEHUM €ro Macchl B 2 pasza, a xectkocth | YK-1.V.1
IPYXHHBI — B § pas.

37 Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYHAON? YK-1.V.1
Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHITbCA X0
MasiTHUKOBBIX YacOB NpPH HACTYIUIEHUU JIETHUX JKapKuUX JHEH IO

38 CPAaBHEHHIO C XOJIOJHBIMHM 3UMHHMM THSIMH, €CJIU Yachkl ycTaHoBieHsl | YK-1.B.2
B HEYTEIUICHHOM MOMEUICHUH (CTepKEHb MAasgTHUKA METaNTNYeCKuil)?
ApPrymMEHTHpPYITE CBON OTBET.

39 CdopmynupyiiTe onpeeneHne BOJIHEL. OIIK-1.3.2

40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TMONEPEUYHBIMU VK-1.V 1
MEXaHUYECKUMH BOJIHAMHU.

41 3anummuTe ypaBHEHUE OEryIeil BOJHEI. OIIK-1.3.2

42 HazoBute, uemy paBHa cpeHsist 00beMHas INIOTHOCTh SHepruu BosHbl. | OIIK-1.3.2
HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTH 3ByKa B Cpezie

43 paBaa 340 w/c. Ilpoananusupyiite 3agady W  OMPEICITUTE VK-1.V 1
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa. U
HNcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
m/c, v,y = 60 M/C.

44 Chopmynupyiite npuaImn [ oirexsca. OIIK-1.3.2

45 HazoBure onpenenenne nHTephEpPEHIINN BOJIH. OIIK-1.3.2

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

47 Ha3oBure ocHOBHBIE TapaMeTpbl COCTOSHUS, KOTOPBIMHU OIHCHIBAETCS OIK-13.2
TEPMOJMHAMHUYECKAsl CHCTEMA.

Ha oxny wamry BecoB mocTaBWiM ONIOIIe ¢ ropsyeld BOJOW, a Ha

48 JIpyryro ypaBHoBemuBaronme e€ rupu. Coxpanutcs qu ¢ tedyeHuem | OIIK-1.B.2
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO rasa. OIIK-1.3.2

50 YKaKUTe KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.2
MoJIeKyJbl. C KaKMMU JBH>KCHUSIMU OHH CBSI3aHbI? o

51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.2

59 Onenute, 4yBCTBUTEIHHOCTh KaKOIO0 TEPMOMETpA BBIIIE — PTYTHOTO VK-1.B.2
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?

I'a3, Haxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | YK-1.V.1

53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaKk pacCUUTHIBACTCA
paboTa rasa B TakoM Ipoliecce, U HallIuTe ee BEINYHHY.

54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIK-1.B.2
ero OblcTpoM pacmupeHud. OTBET MOSICHUTE.

55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.2
OueHuTe CUTyalUIO: Karulsl MAaciSTHUCTOM >KUIKOCTH TMONajaeT Ha

56 MOBEPXHOCTh BOABI M pacTekaercs, oOpasys ToHKyr TUIEHKY. | YK-1.B.2

OO6s3aTenbHO M 3Ta IUIEHKA 3aKPOET BCIO TOBEPXHOCTb BOBI?




OO6ocHYylTE CBOW OTBET.

Ornenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIAa WIIH BOJSTHOM

57 nap OJWMHAKOBOM Macchl MpuU OJHOM Hu ToM ke Temneparype? | OIIK-1.B.2
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo M3yyaeT 3JIeKTpocTaTuKa? OIlK-1.3.2
59 JlaiiTe onpeneneHne TOYEYHOTo 3apsia. OIIK-1.3.2
60 Kak wu3MmeHuTcs cuna B3auMOJEHCTBUS [JIBYX DJJIEKTPOHOB, €CIIU VK-1.V 1
paccTosiHue MEXAy HUMH YBEIW4IUTh B 3 paza? OOOCHYITE Balll OTBET. T
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJjie MPOTOHA B aToMe BOAOPOJa MpH MOJHOM o0OopoTe anekrpoHa | YK-1.V.1
BOKDPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIlK-1.3.2
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb OIK-13.2
3JIEKTPUYECKOTO MOJIs?
64 UTO Ha3bIBaeTCS DJIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.2
65 Kaxkue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.2
66 OOBsicHUTE  pa3nmu4ue MEXKAy TMOJSAPHBIMH U HEMOJSPHBIMH VK-1V 1
JIMDJIEKTPUKAMU.
[Ipoananu3upyiiTe, Kakol BEIUYMHBI 3aps] IOLKEH HAXOIUTHCS Ha
67 o0OKTasKax KOHJIEHCATOpa, YTOOBI MPHU Pa3HOCTH MOTEeHIMaNoB Mexay | YK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
68 IUIACTHHBI TUIOMma6i0 0.2 M2, KOTOpBIC pasnesneHsl cioeM napaduna (¢ | YK-1.B.2
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IIJIACTMHAMHU, eciau u3 3Tux miuactud | OIIK-1.B.2
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkocTu 200
70 MK® coemuHeHbl napaienbHo. Kak m3menutcs ux obmas emkocts, | OITK-1.B.2
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.2
72 Chopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. OIlK-1.3.2
73 Kak u3MeHuTCs conpoTuBieHHe MPOBO/a, €CIU €0 ATUHA YBETUUUTCA VK-1.V 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTD, BBIACIISIEMYIO HA CONMPOTHUBIEHUH 3 KOM mipu VK-1.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jalite onpeneneHrue MarHUTHOW MHYKLAH. OIIK-1.3.2
76 Kakum 06pa3om omnpezensieTcst HapapiieHne cuiibl Ammepa? OIIK-1.3.2
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIlIK-1.3.2
3 PaccuuraiiTe, yueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE VK-1.V 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccuntailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coineHoupa, | YK-1.V.1
conepkamniero 10 BUTKOB HAa CaHTUMETP JIMHBI U (DeppOMarHUTHBIHA
& CepACYHUK ¢ mpoHuaeMocThio i = 100, ecu mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccunTaiiTe TJIOTHOCTP HAMOTKH TOpOHA, HeoOXxomumyro, 4toObl | YK-1.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €ro OCH

nMeno Benmuuuny 1 mTo.




81

Onpenenure, Kakol 3apsifi HECET 3JIEMEHTapHas 4acTHlla, €CJIM OHa,
JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHUTHOM TioJie ¢ uHAYKnueu 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.

YK-1.V.1

82

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

VYK-1.B.2

83

B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN?

OIIK-1.3.2

84

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

VK-1.V.1

85

Jlaiite onpeneneHns: AMaMarHeTHKaM U IapaMarHEeTUKaM.

OIIK-1.3.2

86

Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu?

OIIK-1.3.2

87

UTo Ha3bIBalOT KO3PLUUTUBHON CHUIION?

OIIK-1.3.2

88

Onpenenure, KaKas dHEPrUs 3aKIOYEHA B KAaTYIIKE WHAYKTUBHOCTBIO
100 MI's ¢ Tokom cwmitoit 0.2 A. OTBeT naiite B MJIK.

YK-1.V.1

89

[Ipemnoxxure crmocod u3MEpeHUs: BEMUYMHBI MAarHUTHOH SHEpPrHu,
3aKJIFOYEHHOM B KaTYIIKE, C TOMOLIBIO CONPOTHUBIICHUS.

YK-1.V.1

90

UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJHOM?

OIIK-1.3.2

91

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

OIIK-1.3.2

92

ChopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.2

93

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

VK-1.V.1

94

OuenuTe cuTyallMio: JIyd CBETa MaJaeT Ha TPaHULy pasjena JIByX
BemiectB noa yriom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPAXKEHHBIN U MPETOMIICHHBIN JIy4u
ObulM TepHeHIUKYIsApHbl Apyr apyry? Ecmm pa, omnpenenure
II0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpebl.

OIIK-1.B.2

95

Urto Ha3wiBatoT uHTEpEpeHImei ceera?

OIIK-1.3.2

96

Onummure, B 4eM pazjiMuhe MEXAY T'€OMETPUYECKOM M ONTUYECKOI
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

VK-1.V.1

97

[Ipennoxkute TeopeTnueckoe OOOCHOBAaHWE HAIMYUA DTy KHOU
OKpacKMd y TOHKHMX IUICHOK (pa3jiuTO€ Ha MOBEPXHOCTHU BOJBI MAacCJo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-1.B.2

98

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

OIIK-1.3.2

99

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

VK-1.V.1

100

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

OIIK-1.3.2

101

[lnockonoyisipu30BaHHBIM  CBET IMMAJAET HA AHAIMA3ATOP TakK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroia 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciiy4ae?

YK-1.V.1

102

Uto Takoe aOCOTIOTHO YEpHOE TeNo?

OIIK-1.3.2

103

Bo ckonbko pa3 U3MCHUTCA IOTOK SHCPIrUHM OT HUTH HAKaJIWMBAHUSA

YK-1.V.1




JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyiTe Baiml OTBET,
ormpasichk Ha 3akoH Ctedana-bonbpiimana.

104

Pacnonoxkure ciemyrommue CIeKTpalbHBIE KJIACChl 3BE3J B TOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOTIOTHO YEPHOTO Tea.
OOBSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

YK-1.V.1

105

OObsicHUTE TPUHIMII H3MEPEHHs TEMIIEpaTypbl Tejla C TMOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

VK-1.V.1

106

UYrto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.2

107

B kakux enununax cucrtemsl CU MOXKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.2

108

MoskeT 1 BUIUMOE W3ITy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTaia, paboTa BeIXoga KoTtoporo paBHa 3.5 3B? OO6ocHyiiTe cBoi
OTBET.

OIIK-1.B.2

109

OObsicHUTEe TPUYUHY BO3ZHUKHOBEHHUS TOPMO3HOIO PEHTI€HOBCKOIO
U3ITyYEHUS.

OIIK-1.3.2

110

OOBsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.2

111

®oToH ¢ anuHOM BoJHBI A = 97,04 mM paccesics Ha HEMOJBH)KHOM
anekTpoHe mon yrioMm 6 = 90°. Ilpennoxure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ M3MEHEHMsl  JUIMHbI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuH. PaccunTaiite ero BemuuuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

VYK-1.B.2

112

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

OIIK-1.3.2

113

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIuHBI
BOJIHBI U3JIy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHYiTE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

VK-1.V.1

114

B uem cocTout runotesa ne bpoiinsa?

OIIK-1.3.2

115

OObsicHUTE, TpU KaKUX YCIOBHUAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHIL.

OIIK-1.3.2

116

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

YK-1.V.1

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIMN?

OIIK-1.3.2

118

B uem oTiamumMe CTaMOHApHOTO W HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.2

119

CpaBHute JyiMHYy BOJIHBI Ae bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpoTOHA Maccoit m, = 1.67*10 7 KT, HMEIOIINX OJUHAKOBBIE CKOPOCTH

V.

VK-1.V.1

120

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

YK-1.V.1

121

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

YK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3aroJHeHa BHEMIHsS 2p-000JI0uKa. ATOM KaKOro BEIIECTBA HUMEET

YK-1.V.1




TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

123

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

OIIK-1.B.2

124

MukpouacTuia 3anepra B OJHOMEPHON MOTEHIIMATBHON IME IIUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxwurte, Kak OmpeneiauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe nx B ykazaHHOM Clly4ae.

OIIK-1.B.2

125

Kakum Moxer GBITB CIIMH qaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukor Gepmu-Jlupaka? [IpuBenure npuMepbl TAKUX YaCTHIL.

OIIK-1.3.2

126

OOBbscHUTE, YEeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOM CHCTEMBI (DepMHUOHAMU U OO30HAMM.

OIIK-1.3.2

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JTYYCHHA.

YK-1.V.1

128

[Ipennoxute  TeopeTndeckoe  OOOCHOBAHHME, KaK  HM3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €Clii B HEro BHEAPHUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAUS — 3.

VYK-1.B.2

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.2

130

Jlazep pabotaer TO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiHust E; = -5
3B, sHeprus meractabunbHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IydeHue.

YK-1.V.1

131

Yemy paBHa MOJISpHas TEIUIOEMKOCTh TBEPAOrO Teja, COTJIACHO
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.2

132

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

YK-1.V.1

133

Kakas wactuma HaseiBaercsi (QoHoHoM? Kakum  KBaHTOBBIM

pacnpeeIeHueM ONMHUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.2

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.

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

Ne i/t

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

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM PaOOTHI

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid TIIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt [IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB
MHAMKATOpa
Cemectp 1
1 Kakas Oynmer TpaekTopus Y 4YacTHIBI, ABMWXKYylIeics paBHomepHo c | YK-1.V.1




IIOCTOSHHBIM I10 BEJIMYNHE YCKOpeHI/ICM?

1) [Tpsimas muHUA

2) Jlunus c neperubom
3) ITapaGoina

4) OKpYKHOCTH

OHpeI[eJ'II/ITe, Kakas M3 IPEACTABICHHBIX (1)I/IBI/II‘ICCKI/IX BCIIMYHUH HMECT
CANHUIY U3MCPCHUS, COBITIAAAOIIYIO0 C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Mmnynsc

2) VYckopenue

3) Bec

4) VYriosas ckopocTh

OIIK-1.3.2

[Ipoananu3upyiiTe, Kakod OTBET SBISETCS MPAaBUIBHBIM Ha BOIPOC:
«HUemy paBHa cyMMa BHYTPEHHHUX CHJI, JEHCTBYIOIIUX MEXIY TEJIAMU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hyamw

3) H3meHeHMIO UMITYyJIbCa CUCTEMBI
4) VYckopeHUIO EHTPAa MacC CUCTEMBbI

VK-1.V.1

Uto nmpounzoiiiét nocie abCoMOTHO HEYIPYroro yaapa 4acTHI] MaccaMu
my = 4m, u ¢ kuHeTH4YeckuMu sHeprusimu T, = 6T;. Yactuna ¢ maccoit
m; JIBUTAjach BIPABO, & YACTHIIA C MAcCCOW m; HABCTPEUy YACTHUIIC C
Maccou m;.

1) YacTtuubl OyayT ABUTaThCS BIIPABO

2) Equnasi yacTuua 0y/aeT ABUraThCsi BJIEBO

3) YacTuubl OyayT HOKOUTCS

4) Yactuup! OyayT ABUraThCsl B IPOTHBOIOJIOKHBIE CTOPOHBI

OIIK-1.B.2

Yro mnpoM30HMAET ¢ MOMEHTOM HWHEPLUMH CBHMHIIOBOIO LMIMHIApA
OTHOCHUTEJIBHO OCH, COBIQNAIOIIEd C €ro TEeOMETPUYECKOM OCBIO
CUMMETpPHH, €CIH HWIMHAP CILIIOUIUTD B IUCK?

1) He usmenurcs

2) YBeauuurcs

3) Coxpanurcs

4) CtaHeT paBHBIM HYJIIO

VYK-1.B.2

VYKakuTe BEpHYH 3allUCh YpaBHEHUs JAUHAMUKHM BpalaTeIbHOIO
JBHKEHHUS.

1) M=J*o

2) e=M/MJ

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

OIIK-1.3.2

VYkaxure, 4eMy paBeH MOMEHT MHEpIMH TOHKOro o0pydya Maccoil m u
paauycar.

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

OIIK-1.3.2




4HJ= m*r

Breibepute ¢pa3y, COOTBETCTBYIOIIYIO TIEpBOMY 3akoH HproTOHA:
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

8 1) ®axkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS OIIK-1.3.2
2) CymecTBOBaHHE HHEPUHAJIbHBIX CHCTEM OTCUYETA
3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) ®akT CyIIeCTBOBAHHUS MPUHIIAIIA OTHOCUTEIBbHOCTH [ anumes
Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:
1) xr*m/c
9 2) H OIIK-1.3.2
3) kr*m’
4) wm/c?
Paccuuraiite BelMYMHY MOAYJIS MAaKCUMAaJIbHOM BEIWYUHBI YCKOpPEHUS
TOYKH, JABWKEHUE KOTOPOH OINUCHIBACTCS ypaBHEHHWEM Xx = 3cos(2f—
m/4) cm
10 12 Wi YK-1.V.1
2) 3wm/c?
3) 7 m/c?
4) 9 m/c?
BriGepure ¢opmyity, Onpenensionlylo BeIUYHHY (Pa30BOH CKOPOCTH
BOJIHBI.
11 1) v=0%k OIIK-1.3.2
2) v=k*v
3) v=k*A
4) v=0/k
PaccuuTaiite, yeMy paBHa pab0oTa KOHCEPBATUBHOW CHUJIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).
12 1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH OIIK-1.3.2
2) IlponopuuoHanbHa NPUPALEHUI0 KUHETUYECKOW YHEPTUU
3) PaBHa Hy./10
4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.
Kakas u3 mepeyucieHHbIX (U3NYECKUX BEIMYUH HUMEET Pa3MEpHOCTb
(kr¥m)/c*?
13 1) MowmeHT cuitbl OIIK-1.3.2
2) MowmeHT uHepIuu
3) MowmeHT ummnyibca
4) Cuaa
Korna TtaHreHuuanbHOE YCKOPEHHE PABHO HYJIIO, a HOPMaJbHOE
YCKOpPEHHE OCTOSHHO, TO TAKOE JIBU’KEHHE HA3BIBACTCH ...
14 1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM OIIK-13.2

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM
3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMepHBIM BpalleHUEM




15

Bri6epute npaBuibHBIN 0TBeT. Kak M3MEHSIETCS MOAYIh CKOPOCTH TPH
HpHMOHHHefIHOM JABHMXXCHUH, C€CJIIM 3aBUCHUMOCTH HpOfII[eHHOFO TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ + t°2

1) YoriBaer

2) Ilpoxoaut 4yepe3 MUHUMYM
3) Bo3pacraert

4) OcTaéTcst TOCTOSTHHBIM

VK-1.V.1

16

Kak BpIumCIISIETCS MOMEHT HHEPLIMM MaTEPUATILHON TOYKH?

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

OIIK-1.3.2

17

Kak cooTHOCATCSI MOMEHTHI HHEPIUMU AUCKA J; U NUIMHAPA J;;, KOTOpbIE
HMMEIOT paBHbIE MACCHI U PaJINYChI?

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

VK-1.V.1

18

Haiinute oTHOmEHUe pou3BeAeHHBIX padoT (A1/A;), €ciu JBa IHUCKa C
paBHBIMH Maccamu U paauycamu R; u R, (R} = 2R,) packpyuuBaiot u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3)4
45

YK-1.V.1

19

Kaxoit yuéHnslii co3pai crienuaibHyto Teopuro oTHocuTenbHocTH (CTO)?

1) Tamuneit
2) DiHITEeHH
3) Jlopeni

4) bop

OIIK-1.3.2

20

Bri6epute ypaBHeHHEe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUsI.

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

OIIK-1.3.2

21

IIpoananu3upyirte, NpU KaKOM YCIOBMM B CHCTEME, COBEPIIAIOLICH
BBIHY)KJICHHBIC KoOjeOaHus, Oyaer HaOmomatbess pe3oHaHce (wp —
COOCTBEHHAs YacTOTa, () — YACTOTA BBIHYKJIAIOIIEH CHIIBI)?

1) >l
2) ®> 0
3) o=l
4) o <<nl

OIIK-1.3.2

22

BriGepuTe, kakast puzndeckas BeIMYWHA U3MEHSIETCS MO BO3ICHCTBHEM

OIIK-1.3.2




CHJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) Monsaphuas macca
2) Ckopocthb

3) Macca

4) MoMeHT UHEPIH

BriGepute, B Kakoil cucTeMe TeJ MOJHBI MOMEHT MMITYJIbCa OCTACTCS
IIOCTOSIHHBIM.

23 | 1) 3amknyToii OIIK-1.3.2
2) HesamkHyTOM, r7ie CcyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYIIIO
3) HesamkHyTOH, rie cyMMa MOMEHTOB BHEIIHUX CHJI IIOCTOSTHHA
4) HeszamknyTOMH
Vkaxure, paboTa Kakoil M3 NEPEUYUCIECHHBIX CWJI PaBHA HYIIO IpPH
3aMKHYTOM TPaEKTOpPUU JBUKEHUS TEINA.
24 1) Bsskoro TpeHus OIIK-1.3.2
2) Cwuiibl TpeHHS Ka4eHUS
3) Tsarorenus
4) Cunbl TpeHHUS CKOJIbKEHUS
YeMy paBHa BeIMUYMHA YCKOPEHMsI CBOOOJHOIO MaJCHHUSA g Ha BHICOTE
HaJ IOBEPXHOCTHbIO 3eMild, paBHON paauycy 3emuu? Bemnuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.
25 1) 3.94 m/c? YK-1.V.1
2) 9.88 m/c’
3) 2.45 m/c’
4) 19.62 m/c*
[Ipoananusupyiire, KakK U3MEHUTCS IEPUOL KoneOaHui
MaTeMaTHYeCKOro MasiTHHKA, €CIM JUIMHY €ro IMoJBeca yBEIUYUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?
26 1) YBeanuntcs B 3 pasa YK-1.¥.1
2) VYBenuuutcs B 4 pasza
3) Ymenwpmutcs B 2 pasza
4) Ywmenbwmutcs B 4 pasza
Urto npou3ouIET cO CpeaHEH JHEpPrueil IOCTYNATEIbHOIO IBHKCHUS
OJTHOW MOJIEKYJIBI Ta3a, eciu 00beM HEKOTOPOW MaccChl MICAILHOIO Tasa
n300apHUECKH YMEHBIIWICS B 2 paza?
27 1) YBenuuuresd B 5 paza YK-1.B.2
2) YmenbmuTes B 5 pasza
3) YBenuuurcs B 3 pasza
4) YMeHbmIMTCA B 2 pa3a
OrneHuTe, KaKoi ra3 HarpeeTcsi OOJbIIE B CICAYIONMICH CHUTyaIluu: JBa
pPa3NUYHBIX MICAIbHBIX Tra3a — OJHOATOMHBIM M JBYXaTOMHBIA —
HaXoAATCs IPU OJMHAKOBOH TeMIlepaType M 3aHMMAIOT OJUHAKOBBIH
28 | oobem. ["a3bl coxMMaroTCs aquadaTU4ecKu 10 yMeHblieHus oosema B 2 | OIIK-1.B.2

pasa.

1) ['a3bl Harpeauchs OAMHAKOBO




2) OnHOATOMHBIN HarpeJcs 00JbIle
3) JIByxaTOMHBII Harpesncs: 60JbIie
4) I"a3pl BOOOIIIE HE HATPEIIUCH

Cemectp 2

29

YKaxkuTe sIBICHUE, KOTOPOe UMeHyeTcsl nHTepdepeHiueit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

2) Hanoxkenume apyr Ha Japyra BOJIH, HAYIIMX OT KOIE€pPEHTHBIX
HCTOYHHMKOB

3) OrtkIoHEHUE BOJIH OT [IEPBOHAYAIBLHOTO HAIpaBIICHUS
pacrpoCcTpaHeHus MPU NMEPEXOAE U3 OAHOU CPEeABbl B IPYTyIO

4) 3aBUCHUMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

OIIK-1.3.2

30

[Tpoananu3upyiiTe, KAKUM JOJDKEH OBITH YTOJI MaJICHHUS CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI C ajaroumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.2

31

OueHnTe 31EKTPOEMKOCTh IIOCKOTO BO3AYIIHOTO KOHIEHCATOpa, €CIH
paccTosHUE MEXIy ero OoOKIaakaMHu yBEIW4YHTh B 9 pa3, a obmacts
MEXTy OOKJIaJIKaMU 3aJIMTh AUCTHIUTMPOBAHHON BoJoM (€ = 81)?

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) YBeauuurcs B 9 pa3
4) VYBenuuurtcs B 12 pa3

OIIK-1.B.2

32

HazoBure BemecTBa, KOTOpbIE PU OOBIYHBIX YCIOBUSX NMPAKTUUECKH HE
IIPOBOJST JEKTPUUECKUIN TOK?

1) IIpoBonHuKH

2) IlomynmpoBogHUKHU
3) Ilnatuna

4) JudjekTpuku

OIIK-1.3.2

33

Kak HaTPaBJICHBI CHJIOBBIE JTMHAA HaTPSHKCHHOCTH
AIIEKTPOCTATUYECKOTO TIOJS, CO3JAHHOTO TOYEYHBIM OTPHIIATEIBHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) K3apsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTPEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia NPOTUB YaCOBOM CTPEIKU

OIIK-1.3.2

34

B kakux egmnumax B cucteme CU  usmepsiercs moTeHIUAN
BJIEKTPUYECKOTO MOJs?

1) Am
2) B/™m
3) B

4) A*m

OIIK-1.3.2




Moxer M 4YacTUla MMETh 3aps], BeIuduHa KoToporo B 1.5 paza
OoJIbIIIe AIIeMEHTapHOro 3apsiia’

35 1) Moxer OIIK-1.3.2
2) Her, He MOXKeT
3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MokeT, HO TOJBKO €CJIH 3apsi/l MOJ0KUTEIbHBIN
Uemy paBeH MOTEHLKAT 3JIEKTPUUECKOTO MOJIs 7
1) IloTeHuumanbHON PHEPIrUM €IUHUYHOIO MOJOKUTEIBHOTO 3apsiaa WIH
OTHOILIEHUIO MOTEHINAIIbHON SHEPTUU K 3apsAy
2) PabGore cua  moass MO  MepeMelleHHUI)  eJHUHUYHOIO
36 MOJIOKUTEJbHOTO  3apsiia W3 JaHHOW TOYKH TMOJsi B OIIK-1.3.2
0eCKOHEYHOCTh
3) Cune, aeiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B JTaHHYIO TOUKY IOJIS
4) KuHeTH4ecKoW Hepruu MPOOHOTO TOYSUHOTO SMHUYHOTO 3apsaa B
JAHHOW TOYKE MOJIA
Hamumure dopmyny 3akona Oma B nuddepernuanpHoin Gpopme:
1) R=U/
37 2) R=Q/At OIIK-1.3.2
3) j=cE
4) R=P/I
OueHuTe ONTUYECKYIO IIMHY NyTd L U3 OAHOM TOYKHU B APYrylo, €Clid
paccTostHue MeXAy IBYMs TOYKAMH IPO3pAYHOU JHAIEKTPUUYECKON
cpenbl S = 4 m. Ilokazarens npenomiieHus cpeasl n = 1.5. Ontuyeckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..
38 YK-1.B.2
1) Sm
2) 6m
3) Tm
4) 11wm
Kak  HasplBaeTcsi  BeNMYMHA  HANpPSDKEHHOCTH  MOJSA,  €CIH
HaMarHMYeHHOCTh  (heppomarHeTmka  obOpamaercs B Hylb H
HAaIlpsDKEHHOCTh  TMOJI  HampaBi€Ha  MPOTHUBOIOJIONKHO  IOJIIO,
BBI3BaBIIEMY HAMarHM4UBaHUE?
39 OIIK-1.3.2
1) Tucrepesucom
2) KospuutusHoii cuinoi
3) Tlonspuzarnueit
4) MarsuToaBWXKyIIEH CUIION
Onenure, Mo Kakoil TpaeKTOpuu OYyAET NBUTAThCS B MAarHUTHOM IIOJIE
YacTHUILa, JETAWAsA C MOCTOSSHHOM CKOPOCTBIO BIIOJIb JIMHWM MarHUTHOMN
WHIYKLWH.
40 1) OKpy*KHOCTS YK-1.V.1
2) Ipsamas
3) Osanoun
4) Dnmunc
41 | B kakux eIMHUIIAX U3MEPSACTCS HAMPSIKEHHOCTH AJieKkTpudeckoro mois? | OIMK-1.3.2




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

42

YCcTaHOBUTE COOTBETCTBUE MEXAY MaTEpPUAJIOM IIPOBOJHUKA M €r0
ANEKTPONPOBOIHOCTBIO:

Marepuan DneKkTponpoBoHOCTH (0, 1/(OM-cm)
A) Merann 1)>10"-10"
b) [MonympoBoaHUK 2)10"°-10°

B) JIM9IeKTPUK 3) 10* - 10°

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

OIIK-1.3.2

43

OHGHI/ITC, KaK COOTHOCATCA YTJIbI IAJACHUA O U OTpa’KEHUA (p CBETA.

]) o>>
2) a>0
3) a=9¢
4) a<o

OIIK-1.3.2

44

[Tpoananu3upyiite, yeMy paBeH aOCOJIOTHBIN IMOKA3aTENb MPEIOMICHHS
Cpeabl € IUAJICKTPUYECKOW IMPOHUIIAEMOCTBIO € = 16 W MarHUTHOM
IIPOHUIIAEMOCTBIO 1 = 17

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

4) 1/16

VK-1.V.1

45

IL]IH O6’b$ICHeHI/ISI KaKoOIro sABJICHUA MOXET 6I:ITI> HCIIOJIb30BAH MPUHIUIL
I'toiirenca-®penens?

1) KorepeHTtHOCTB

2) HMudpakuus

3) Ilonspusauus

4) KopmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.2

46

[Ipoananusupyiite, 4emMy  paBeH  IIepUOJ  PELIETKH,  Korja
mudpakroHHas pereTka coaepkuT 200 mMTPpUXoB HA MIJLTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 Mkm

YK-1.V.1

47

[Ipoananm3upyiiTe MHTEHCUBHOCTh CBETAa TMpU  HHTEpPEpeHIINH
OANHAKOBBIX BOJIH C HTHTCHCUBHOCTBIO Ior KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2**N (N =0, 1, 2, ...).

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

4) 0

VK-1.V.1




Haitnute  mpaBunbHOE€ — Ha3BaHWE IS BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

48 1) Ilorenmuman OIIK-1.3.2
2) HanpsizKeHHOCTh
3) Hunyxnus
4) 3apsn
Onenure, Kak 3aBUCHUT JIEKTPUYECKAss MPOBOAUMOCTH ITPOBOAHMKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.
49 1) IIpsiMo mponopLHOHATEHO VK-1.V.1
2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHaabHO KBaapaTy
4) He 3aBucur
OneHure, Kak U3MEHUTCS CHUJIa 3JIEKTPOCTATUYECKOTO B3aUMOJEHCTBUS
IBYX TOUYEYHBIX 3apsA0B, €CIM OJUH U3 HUX YMEHbUIUTH B 4 pasa, a
paccTosiHue MEXy HUMHU YMEHBIINTD B 2 pa3a’?
50 1) Ymenbmutcs B 8 pa3 YK-1.B.2
2) YwMenpmutcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He u3zmeHuTCA
Uro U3 MEepeyrcleHHOTO SIBISIETCS OCOOCHHOCTBIO CHJIOBBIX JIMHHUM
MarHuTHOTO 1oJisA?
1) CuioBble THHAHM MATHUTHOIO NOJISI BCEria 3aMKHYThIE
2) MarHuTHBIE CHJIOBBIC JIMHUHM HAYMHAIOTCS HA MArHUTHBIX H
o1 3aKaHYMBAIOTCS HA AJIEKTPUYECKUX 3apsaaax OIIK-1.3.2
3) MarHuTHble CHJIOBBIE JIMHMM HA4YMHAIOTCS M 3aKaHUMBAIOTCA Ha
MarHUTHBIX 3apsaax
4) MarHuTHble CUJIOBbIE JIMHMM HAYMHAIOTCS W 3aKaHUMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
Cnenaiite BBIBOJ, KaKOH I€OMETpHUYECKOW (PUTYypOH MOMKHO OmHMcCaTh
TPACKTOPHUIO JBMKEHMSI 3apsOKEHHOM 4YacTWIIbI, JIBUTAIOUIEHcs 1oA
HeKoTOpbIM yriaoM (0° < a < 90°) K TMHUSAM MarHUTHON MHIYKIUH.
52 1) OKpyRHOCTS OIIK-1.B.2
2) IlapabGona
3) T'umepOGoina
4) Companab
Ornenute cTenenp nojsipu3anuu P cBeTa, eciii CBET MpeICTaBIIsIeT COO0M
CMECh €CTECTBEHHOT'O CBETA C MJIOCKOIOJIIPU30BaHHBIM. IHTEHCUBHOCTH
MOJIIPU30BAaHHOTO CBETA B JIy4€ paBHA MHTEHCHUBHOCTH €CTECTBEHHOTO
CBeTa.
53 VYK-1.B.2
1) 25%
2) 35%
3) 50%
4) 75%
54 | PaccumnTaiite nmokasaTelspb MpeaoOMIICHHS BEIIECTBA, €CIIU CKOPOCTh cBeta | YK-1.V.1




IpH TIEpEeXojie Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIHMIACH
Ha 20%.

) 1.2
2) 1.25
3) 0.2
4) 22

Paccuuraiite yrosm Mexay ONTHYECKMMH OCSMH IOJIIpU3aTOpa W
aHanmszaropa. IIpu DpPOXOXAEHMM CKPEINECHHBIX MOJSApHU3aTOpa U
aHaJIN3aTOPAa NHTEHCUBHOCTh CBETAa YMEHBbIIWIACH B 4 pa3a.

55 1) 60° YK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiiTe, KaKk U3MEHHUTCSl BEJIMYMHA MAarHUTHOW MHAYKIWH Ha
OCH JJIMHHOTO COJICHOMJA, €CIM TOK B HEM YyBEeIW4uTh B 4 pasa, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTH B 2 pa3a.
36 1) YBeauuurcs B 2 pa3za YK-1.y.1
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
VYkaxuTe, KaKoe Telo SBISAeTCs aOCOMOTHO YEPHBIM TEJIOM.
1) Ilorjomaer Bce majaollee HA HEro U3Jy4YeHHe
>7 2) Ortpaxaet Bce majaroiiee Ha HeTo mnyqel}{’ne OIIK-1.3.2
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe
4) Wznyyaer B BUIMMOM JIMAIIa30HE
VY KaKkoro u3 Tea oTpaxkaTesibHas ClIOCOOHOCTH OJIM3Ka K HYIIO?
58 1) [Ipo3paunoro OITK-1.3.2
2) 3epkanbHOIO
3) MaroBoro
4) YepHoro
Onenure, BO CKOJBKO pPa3 yBEIMUMUIIACh SHEpPreThdeckas: CBETUMOCTh
abcomoTHO YepHOTro Tena npu ero HarpeBanuu ¢ T = 1000 K mo T, =
3000K.
59 1) B 72 pasa OIIK-1.B.2
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Bri6epute, kakas Gopmysa HanbGosiee TOYHO OMKCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEpHOTO Tena?
60 | 1) ®opmyna @epmu-/lupaka OIIK-1.3.2

2) ®opmyna boze-DiiHmTeliHa
3) ®opmyaa [lnanka
4) ®opmyna Panes-Jxunaca




Kakoe n3nydenue sBjisieTcsi paBHOBECHBIM?

1) Anbda-, 6era-, raMMa-U3ITydEHUS

61 OIIK-1.3.2
2) TensioBoe u31yyeHune
3) JlazepHoe uznydeHnne B BUAUMOM U HHPPAKPACHOM JHUAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE
VKaxure 3aKOH, KOTOpPBIA OMNpEAeseT IMOJ0KEHUE MaKCUMyMa
M3ITy4aTeNIbHONH CIOCOOHOCTH aOCONIOTHO YEPHOTO TMPH  3aaHHOU
aOCOJTIOTHOM TeMITepaType.
62 1) 3akon Credana-bombimana OIK-1.3.2
2) IlepBblii 3akoH Buna
3) 3akon Kupxroda
4) 3akon Mamtoca
Yxkaxkute GopmMyiy, ONpeAesIONny0 SHEPTUIO CBETOBOTO KBAaHTA!
1) E=(m*c?)2
63 2) E=h*c OIIK-1.3.2
3) E=h*A
4) E=h*v=h*\/c
[Ipoananu3upyiite, Kak HW3MEHSETCA CHJIa TOKAa HACBIEHUS NPHU
dboTodddexkTe B ciaydyae YMEHBIICHHS CBETOBOTO ITOTOKA IMaJAOIIETO
CBETa MOCTOSTHHOM JJTWHBI BOJIHEI.
64 YK-1.V.1
1) YMenbmaercs
2) CHauana yMEHBIIIAeTCs, 3aTEM YBEININBACTCS
3) CHauana yBeIMYUBAETCS, 3aTEM YMEHBIIAETCS
4) CHauayia 0CTaeTcs MOCTOSIHHOM, a 3aTeM YMEHbIIIACTCS
IIpoananu3upyire, YTO MNPOU3OHUIET C KHUHETHUYECKOM OHEpPrueu
(OTOANEKTPOHOB, €CIM, HE MEHssl YacTOThl MAaJaloulero CBeTa,
YBEJIUYUTh €r0 UHTEHCUBHOCTH B 2 paza?
65 1) Y™Menbmmres B 2 pasza RASRE
2) VYBenuuurcs B 4 paza
3) He usmenurcst
4) YBenuuutcs B 2 paza
OneHuTe BeNMUMHY KpacHOW TpaHuubl (orodddekra (B repmax) s
KaToJ1a, U3TOTOBJICHHOTO U3 BOJb(pama ToJuHou 2 MM. KaTo mokpeIT
cimoeM okcuaa Oapusi. PaGora BBIXOJA SJIEKTPOHOB C MOBEPXHOCTH
katona paBHa 2 3B. [locrosauas [Inmanka — h = 6.6%107 Jx*c. 3apsin
66 | 2ICKTpoHa —¢ = 1.6¥107" K. VK-1.B.2
1) 3.2*10" I'n
2) 4.8%10"° 'y
3) 4.8%10" I'
4)4.8%10" I'y
Kakum oOpa3om 3aBUCHUT paboTa BBIXOJA DJIEKTPOHA C TMOBEPXHOCTH
KaTo/a U3 KaJIMHs OT YaCTOTHI MaJJaloIIero ceera’?
67 OIlK-1.3.2

1) IlpsMo mponopruoHaIbHO YacTOTe
2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO




3) IlponopuuoHaabHO KBaapaTy 4acTOTHI
4) He 3aBHCHUT OT 4aCTOThI

68

[Ipoanamm3upyiite, Oymer nu HaOmomaThess (orodddexr, ecnu
IUIACTUHKY M3 JIaHTaHa o0Jy4aTh CBETOM C JUTMHOM BosHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®orosddexr Bo3MOKEH, €M KaToa HAarpeTh 10 TemnepaTrypsl 347
K

2) He Oyaer

3) ®otorhdexT BO3MOXKEH, €CIU OTOTHUTEIHHO TMPUIOKUTH K
IUTACTUHKE YCKOPSIOUIYI0 Pa3sHOCTh MOTEHLMATIOB BEJIWYMHON HE
Menee 1 B

4) ®otod(deKT BO3MOKEH C BEpOSITHOCTHIO p = 0.5

VK-1.V.1

69

OneHuTe, OT KaKWX BEIMYUH 3aBHCUT CHJIa CBETOBOTO MJABICHHS C
KBAHTOBOW TOYKH 3pECHHUS:

A) HYucna (oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢dummenra orpaskeHus MOBEPXHOCTH.

OTBeT:
1)A,B
2)A,Bb,B
3)5,B
4)A, b

YK-1.V.1

70

[Tpoananu3upyiite, B KaKuxX 00IaCTSIX CIIEKTPa 3JIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmonenue 3¢dexra Komnrona.

1) Bunumelit quana3on

2) Pagmonuamna3on

3) TeparepuoBblil 1uanazoH

4) PeHTreHOBCKHI 1Mana30H U raMMa-u3JIy4yeHue

VK-1.V.1

71

Crenaiite BBIBOJ O BEIMYMHE MHUHHUMAJIBHOTO OOpAaTHOTO HANPSKEHHS,
IpU KOTOPOM TIOJHOCTBIO TIpeKparmaercss GOTOTOK. YCIOBHE: SHEPTUs
¢oroHoB paBHa 6.5 3B, a Qorokaroa M3rOTOBIEH W3 JHUTHUS, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 »B.

1)4B
2)9B
3)6.5B
4258

OIIK-1.B.2

72

Onenure, BO CKOJIBKO pa3  JaBJieHWE CBETa, MaJaloIIero
MEPICHIUKYIAPHO HICAThHO 3EpPKAaTbHOW IMOBEPXHOCTH, OOJBIIE
JABJICHUS CBETa, MAJAIONIeT0 MEPHEHANKYISIPHO WACATBHO YEpHOU
MMOBEPXHOCTH.

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

OIIK-1.B.2

73

Kakum 00pa3om umIynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

OIIK-1.3.2




1) Mmnynsc npsMo NponopLuoHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI

4) HWmnynsc npsMo IPONOPLUOHAIEH KOPHIO KBAaJIPATHOMY OT JJIMHBI
BOJIHBI

B kakoii obmacTu cHeKkTpa 3JEKTPOMAarHUTHOTO H3JIyUYEHUS HUMITYJIbC
¢doTroHa MMeeT MUHMMAaJIbHOE 3HaYCHHE?

74 | 1) UndpakpacHoe u3nyueHue OIIK-1.3.2
2) TeparepuoBoe U3IydeHUE
3) Pentrenosckoe uznyueHue
4) PaguousiryueHue
[Ipoananu3upyite, Kakoe M3  NPUBEACHHBIX  BBICKa3bIBAHUU
MIPOTUBOPEYUT KBAHTOBOW TEOPUU CBETA:
1) MIHTEHCUBHOCTHL CBeTa He 3aBHCHT OT IUIOTHOCTH TIOTOKA
(poToHOB U MX IHEpPrUU
75 | 2) CBeT MOXET HM3JIy4aThCsi M PACIPOCTPAHATHCS TOJBKO oThaenbHbIiMH | YK-1.V.1
MOPIUSMHU — KBAaHTAMH
3) KaxaoMy u3 KBaHTOBBIX COCTOSTHUH, B KOTOPOM HaxXOJUTCSI aTOMHAs
CUCTEMA, COOTBETCTBYET ONPEEIICHHBIN YPOBEHb YHEPIUU
4) Inst yacTUlbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO HW3MEPEHBI
KOOPJMHATHI ¥ UMITYJIbC
VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOro nocrynara bopa.
1) YTBep:xkaeHue 0 CyleCTBOBAHUM CTAIIMOHAPHBIX COCTOSIHMiA, B
KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu
76 2) Pa3noCTh 3HEpruil IByX CTAaIlMOHAPHBIX COCTOSIHWU paBHA sHepruw | OITK-1.3.2
M3ITy4aeMOT0 WJIHU MOIJIONIAeMOro KBaHTa CBETa
3) B arome 351€KTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM
4) ATOM COCTOMT U3 TOJOXHUTEIBHO 3apsHKEHHOTO  sAlpa W
OTPHUILATENILHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe W3 TPUBEIECHHBIX HIKE BBICKA3BIBAHWUN MPABHILHO
ONHCHIBAET CIOCOOHOCTh AaTOMOB K H3JIYUEHUIO M MOTJIOIIEHUIO
SHEPTUM: «ATOMBI MOTYT ...»
1) Hornomars W M3Jy4aTh JHMIIb HEKOTOPBIH IMCKPeTHbIN Halop
77 3HAYeHUH JHePruu OIIK-1.3.2
2) Uznyyats u noraomars 00y MOPLUUI0 SHEPTUU
3) UznyuyaTs 1100 AUCKPETHBIN HAOOp 3HAYEHUI SHEPTHH, JTHOO0 JIH00YI0
HOPLUIO SHEPTUHU
4) Uznydath a100yI0 MOPIMIO SHEPTHH, a MOTJIONIATh JIMIIh HEKOTOPBIHA
JMCKPETHBIN Ha0Op 3HAYCHUN YHEPTUU
VYkaxuTe, K KaKOMYy JAMara3oHy M3JIYYeHHs] OTHOCSITCS MEepexoibl U3
cepuu banbmepa B atTome BOAOpOAA.
78 1) TemnoBoe u3Ny4eHHE OIIK-1.3.2
2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma u3nyueHue
4) Buaumblii cBeT
79 | Ilpoanaym3upyiTe, Kak W3MEHWIACh JHEprus aroMa Bojopona mpu | YK-1.V.1




M3Iy4eHIH UM (QOTOHA ¢ JUIMHON BOJHEL A = 4.86-107 M.

1) VYBenuumnacs Ha 4.86 5B
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

OneHure pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKJIEHHOTO COCTOSTHUS (B
3B). JlaHO: 3J€KTPOH B aTOMe TMepemnieN U3 Bo30yKIEHHOTO COCTOSIHUS B
OCHOBHOE, U TpU JAaHHOM Mepexoj]e MPOHU3O0ILI0 M3TydyeHue (GoToHa ¢
JUTHHOM BOJHEL 650 HM.

80 YK-1.B.2
1) 0,4-B
2) 1,93B
3) 1,2-B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns:
1) JIro0ble MUKPOYACTHIILI HAPSIAY € KOPNYCKYJISAPHBIMH 00J1a1a10T
BOJIHOBBIMH CBOICTBAMH
2) AToM He MOXKET cofiepKaTh 00siee IBYX 3JIEKTPOHOB, HAXOSAIIMXCS B
81 OJIMHAKOBBIX CTAIlMOHAPHBIX COCTOSHHSX, ompenenseMbix Habopom | OIIK-1.3.2
YeThIpeX KBAHTOBBIX YHCEI
3) ONIHOBpPEMEHHO HEBO3MOXHO C BBICOKOM TOYHOCTBIO 3a/aThb
KOOPAMHATHI U UMITYJIbC MUKPOUYACTHUIIBI
4) OHeprusi HCIYCKaeTcsl W TOMVIOIIAETCS HE HENpPEphIBHO, a
OTJIeIbHBIMU KBAHTAMU
BriGepure yTBepxkaeHue, HauOosiee MPABUIBHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 | 1) Mukpo4yacTuubl MOTyT NPOSIBJISATH BOJIHOBbIE CBOIMCTBA OIIK-1.3.2
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY kaxxao0# 4acTULIBI CYIIECTBYET AaHTUYACTHIIA
4) Snpo atoMa COCTOUT U3 KBAPKOB
Paccuuraiite nyvHy BOJIHBI 1€ bpoilis 1uist 37eKTpoHa, ABUKYIIETOCsS CO
cKopocThio 3.6 km/c. Macca amektpona m, = 9,1¥10°" kr, sapsn
nexTpoHa qe = —1,6%107" Ku.
83 1) 1.6 MM YK-1.V.1
2) 2.6 M
3) 201 um
4) 3.6 MKkM
VYKaXkuTe KOJMYECTBO 3HAYCHWMM, KOTOpPbIE MOXET IPUHUMATH
MarHMUTHOE KBAHTOBOE YMCJIO M IpHU AAHHOM 3HAUYEHUU OpPOUTAIHLHOTO
KBaHTOBOTO yuncia [?
84 H2u+1 OIIK-1.3.2
2)3/+1
3HIl-1;
4)1
85 VYKaxkuTe, yTO ONpeeIseT IJIaBHOE KBAHTOBOE YHCIIO N. OIK-13.2




1) DHepreTuyeckue ypoBHHU 3JIEKTPOHA B aTOMe

2) BenmnunHy MOMEHTA UMITYJIbCA DJIEKTPOHA B aTOME

3) [lpoekuuio OpOWTAIBHOIO MOMEHTa HWMITYJIbCa »JJEKTPOHA Ha
3aJJaHHOE HaIlpaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCA DJIEKTPOHA B 3a/IaHHOM HaIlpaBJICHUU

YKa)KI/ITe, 4TO ONpCACTIACT MArHUTHOC KBAHTOBOC YMUCJIO m.

1) OpOuTanbHbIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOMe

86 | 2) DHeEpruro CTAaIlMOHAPHOTO COCTOSHUS DJICKTPOHA B aTOME OIlK-1.3.2
3) BemmunHy MOMEHTa HMMIYJbCa JJEKTPOHA B  3aJaHHOM
HaNpaBJIeHUH
4) DHepreTHUeCKUe YPOBHU JIEKTPOHA B aTOME
B decth koro HazBaH 3P QeKT pacuiernsieHusi ypoBHEH dHEpPrul aToMa BO
BHEILIHEM 3JIEKTPUUECKOM 10Jj€e?
87 | 1) DiinmTeitna u ne Xaaca OIIK-1.3.2
2) HlTrapka
3) OrruHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JMHUM B CIEKTPE KOMOMHAIIMOHHOTO pAacCesHUs ¢
94acTOTaMH, MEHbIIMMH YaCTOThI MMaJal0LIero cBeTa?
88 1) OpaHXeBBIMHU CITyTHUKAMHU OIlK-1.3.2
2) AHTHCTOKCOBBIMHU CITyTHUKAMH
3) CTOKCOBBIMH CIIyTHUKAMU
4) AHTaroHUCTUYECKUMU CITyTHUKAMU
[TosichuTe pU3NYECKnii CMBICT BOJTHOBOH ()YHKITUH.
1) BonHoBas QpyHKIUS NPONOPLUOHATbHA YHEPTUU YACTULIBI
2) IlpousBeneHue  BOJHOBOH  (YHKIMH HAa  KOMILIEKCHO-
CONMPSIZKEHHOE BbIPa’keHHEe PAaBHO IUIOTHOCTH BePOSITHOCTH
&9 OIIK-1.3.2
00Hapy:KeHUS YACTHLbI.
3) BonnoBast ¢yHKIMS OOpaTHO MPOMOPIMOHANBHA JUIMHE BOJIHBI /1€
Bpoiins
4) BomHoBas (yHKIMS TPEACTABISICT COOOM KWHEMATHYECKHH 3aKOH
JBIKEHUS MHUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.
Bribepute BepHy0 (HOpMYIHPOBKY COOTHOIICHHS] HEONPEIEICHHOCTEH
['eitzenbepra:
90 |1 AE*At=h OITK-1.3.2
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
VYkaxure, KaKue YacTUIbI ABJISIOTCA (hepPMUOHAMHU.
1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIHI.
ol 2) DIeKTpUYeCKH HEHUTpabHbBIE YaCTHIIBI. OIIK-1.3.2
3) Bce yacTuupbl ¢ MOyl EeJbIM CIIHHOM.
4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IEJIBIM CIIHHOM.
92 | Kak Ha3pIBaeTCsl TBEpAOE TEJIO0, Y KOTOPOTo BaJIeHTHas 30HAa mojHocThio | OIMK-1.3.2




3aroJIHeHa, 30Ha MPOBOJMMOCTH — MOJHOCTBIO CBOOOJHA, a IIMpPUHA
3alpeIleHHONM 30Hbl BEJIMKA [0 CPaBHEHUIO C SHEPrHeil TEermioBOro
TIBUKECHUA?

1) IIpoBomHuk

2) Ju3J1eKTPHUK

3) IlomympoBogHUK

4) IlpumMecHBIN NOITYIPOBOAHUK

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?

*
93 ;) Ao OTTK-1.3.2
) Jx/c
3) Dx/m
4) JIx/»B
Kakas BHecuctemHasi eAMHUIA UCIOJIb3YETCA ISl U3MEPEHUS SHEPTUU
MHKpOYacTu?
94 | 1) 3B OIlIK-1.3.2
2) A
3) kKan
4) ospr
OneHure, Kakol CMBICI HMMEET COOTHOLIEHHE HEONPEIEIEHHOCTEN
leiizenbepra s PHEPrHHM YAaCTUIBI M BPEMEHU MpEObIBaHUS €€ B
COCTOSIHMM C JaHHOM dHEpruen?
1) Dueprus mpsMo MPONMOPIMOHATIEHA BpEMEHHU
93 2) Dwueprus oOpaTHO MPOMOPLUOHATIHLHA BPEMEHU OTK-1.B.2
3) DHeprus u BpeMsi MOTYT OBITh U3MEPEHBI OAHOBPEMEHHO CO CKOJb
YIOJIHO BBICOKOM TOYHOCTBIO
4) Yem Ooable HeONMpeAeJeHHOCTh JHEPrUM, TeM MeHbIIle
HeoIpe e IeHHOCTh BpeMeHH
B xome w3MepeHHs C JIOCTaTOYHO BBICOKOH TOYHOCTBIO ObLIa
oTpesieNieHa X-COCTABIIAIOIIAs UMITYJIbca 3NIeKTpoHa. OOBSICHUTE, YTO U3
3TOrO CJIEAYET, PYKOBOJACTBYSCh COOTHOLICHUSIMM HEONPEIEICHHOCTEN
I'eitzendepra.
9% 1) BpeMs >Xu3HU W DOHEPrus OJIEKTPOHA HUMEIOT CYIICCTBEHHYIO VK-1.Y 1
HEONPENEIEHHOCTh
2) KoopamHara X »3JIEKTPOHA He MOKeT ObITh OnpeaejleHa ¢
BbICOKOH TOYHOCTBIO
3) Bce koopaAMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC
4) y- U Z-COCTaBISIOIIME MMIYJIbCa OJJIEKTPOHA HUMEIOT CTPOro
ONpEJIETICHHOE 3HAYEHUE
Kak Has3piBaeTCsi COCTOSIHME HJIEKTPOHA B aTOME, COOTBETCTBYIOILEE
MUHHUMAJIBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPrUu?
97 OIIK-1.3.2

1) BozOyxneHHOE COCTOSIHUE
2) MeracTtabuiabHOE COCTOSTHUE
3) OcHOBHOe cOCTOsSIHME




4) BaneHTHOE COCTOsIHUE

B uem 3akmouaercst TyHHENbHBIN YD PexT?

1) B BomHOBOM  XapakTepe  JABMJKEHUS  MHUKpPOUYAaCTHIBl B
MEPUONYECKOM NIOTEHLIAIE
2) B KOpmycKyJIspHOM NOBEAECHUHU 3JIEKTPOMAarHUTHOTO U3Jy4EHUS IIPU

98 OIIK-1.3.2
IIPOXOKIEHUH €TI0 Yepe3 y3KO€ OTBEPCTHE
3) B HaxoXaeHuM 4acTHULBI Cpa3y B HECKOJBKHX TOYKAX IPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxo:kIeHMH MUKPOYacTHIBI Yepe3 NOTeHIHAJIbHBIH 0apbep,
KOI'/1a DHEPIus YaCTHLbI MEHbIIIE BBICOTHI 3TOr0 0apbepa
Kakue 1noaBuKHbIE YacTULBI WM KBa3UYACTHULIBI SBISIOTCS HOCUTEISIMU
3apsia B MOJIYNPOBOJHUKAX?
99 | 1) DnexTponsl OIIK-1.3.2
2) IIpoTtonbl
3) DJIeKTPOHBI U ABIPKH
4) Hownsl
B pesynbrare pannoakTUBHOTO pacnaja 3apsj sapa yBeIU4HICs Ha +2e.
[IpoaHanu3upyiTe CUTYalUIO U ONPEIEINTE, KAKOrO TUIIA ITPEBPALLEHHE
IIPOU30LUIO B YKa3aHHOM CIIy4ae.
100 1) lisa p-pacnana YK-1.V.1
2) a-pacnafg
3) y-pacnag
4) K-3axBat
Bonpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUN
IIpouumaiime mekcm, 6vlbepume NPASUNLHLILL OMEem U 3anuuiume
apaymenmul, 060CHO8bI8AIOWUE BbLIOOP OMEema.
TanreHnmansHOe yckopeHue Tena a, = (0, HopMaJabHOE YCKOPEHHUE Tella
a, = const. [Ipoanann3upyire xapakrep ABUKECHUs Tela.
1) IIpssmonuHENHOE paBHOMEPHOE
101 | 2) [IpssmonuHEHHOE PABHOYCKOPEHHOE
3) PaBHOMepHOE BpalaTesbHOE
4) TlpstMmoTMHEHOE HEPAaBHOYCKOPEHHOE
OtBer: 3) PaBHOMepHOe BpamiarejbHoe, NMOCKOJbLKY mnpu a, = 0
MOAYJIb CKOPOCTH He M3MEHSIeTCsl, a @, = const H3MeHsieT TOJIbKO VK-
HAINlpaBJICHHE IBHKCHUS.
IIpouumaiime mekcm, 6blbepume npaguIbHLIE 6APUAHMbL OMEemd U
3anuwiume ap2ymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.
[Tpoananusupyiite, Kakue (U3NYECKUE BETUUYMHBI M3 TEPEUUCICHHBIX
HIDKE COXPAHSIOTCS NIPH a0COIIOTHO YIIPYTOM CTOJIKHOBEHUH JIBYX TEIl.
102 | 1) Ummynse
2) CxopocTh
3) Cuna
4) Duneprus

5) MomMeHT uHepIuu




OTtBet: 1 M 4, TaKk KaK 3aKOH COXPAHEHMS] MMILYJIbCA BbINOJIHAETCA
npu JgwboM yaape, a NpW YNPYromM, Korga Her jaedopmaumu,
CIpaBe/UINB ellle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOil JHeprum.

Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xascooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:

ConocraBbTe (PU3UUECCKHE SBJICHHUS W BHJBI TOJICH, 00yCIaBIMBAIOIINX
YKa3aHHBIC SIBICHUS.

SIBrienune Ilose
103 =
1) ITocTostHHBIN TOK A) TlepemeHHOE MAarHUTHOE TTI0JIE
2) CBeroBas BOJHA b) IlocrossHHOE  3JEKTpPHUUECKOE
noJie
3) CamounHayKLUA B) IlepemeHHOE 311E€KTPOMAarHUTHOE
noJie
OtBet: 1-b, 2-B, 3-A
IIpouumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmMEYIoUYIo NOC1e008amMeNbHOCIb OVKE Clle6a Hanpaso:
Pacrionoxxure nepedyncieHHble BUABI AIEKTPOMArHUTHOTO M3Ty4EHUS B
TIOPSIIKE BO3PACTAHUSI TTHHBI BOJTHBI.
104 | A) OpanxeBblii CBET
b) ®uonerosrlii cBeT
B) UndpakpacHoe uznydenue
I') YasTpaduoneroBrie ayqdun
Otser: 'BAB
Ilpouumaiime mekcm u 3anuwiume paseepHymuili  000CHOBAHMbIN
omeem:
Hcnonb3yst 3aKOHBI TEIJIOBOTO U3Iy4YEHHS, MPOAHATUZUPYUTE, MTOYEMY
IpU yBEIIMYEHUH TEeMIIepaTyphl OKpacka HarpeThiX Tel HU3MEHSETCS C
KpPaCHOM Ha XKENTYIO.
105
OtBer: CornacHo 3akoHy BuHa, QJMHA BOJHBI, Ha KOTOPYIO
NPUXOAUTCSH MAKCUMYM TeIJIOBOI0 M3JIyYeHHsl, 00PATHO 3aBUCHUT OT
Temmneparypsl. IlodToMy ¢ pocToM TemMmepaTrypbl MaKCHMYM
HHTEHCMBHOCTH M3JIyYeHHsI CMelaeTcsi B KOPOTKOBOJHOBYIO YaCTh
CIEeKTPA, a ININHA BOJIHBI JKeJITOT0 CBETA MEHbIIIE, YeM Y KPAaCHOTO.
IIpouumatime mexcm, 6vibepume NPAGUIbHLIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTUM YCJIOBHEM IS
KOT€PEHTHOCTHU CBETOBBIX BOJIH.
1) OnrHaKOBOCTH aMILITUTYT
106 | 2) [TocTostHCTBO pa3HOCTH (a3 OIIK-1

3) PaBeHCTBO JIJTMH BOJIH
4) PaBeHCTBO 4acTOT

OtBer: 1) OAUHAKOBOCTH AMILIMTY/, MOCKOJbKY JS YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHBI He00X0AMMbI PABEHCTBO AJMH BOJH
(a, c1e10BaTeJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (ha3.




IIpoyumatime mexcm, 6vlbepume npasuibHble GAPUAHMBL OmMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

VYkaxuTe, Kakhe U3 MepeuyHrcIeHHBIX HUXKE HAOOpPOB TpeX KBAaHTOBBIX
YHUCEN B aTOME SIBJISIFOTCS JOITYCTUMBIMHU.

107 | D

OtBet: 1, 3 1 4, NOCKOJBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 He MOKET
HMeTh HYJ1eBOe 3HaYeHHe.

Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagucooi
no3uyuu, OAHHOU 6 1egoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:

VYcTaHOBUTE  COOTBETCTBHE  MEXKIY  XapakTepoM  JIBIDKCHHUS U
JEUCTBYIOLIEH HA TEJIO CUIIOH.

108
JBrxenue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) IlenTpocTpemuTenpHas
2) PaBHoyckopenHoe npsimonuneitHoe | b) I[TocTostHHas
3) PaBHOMEpHOE BpalieHue B) PaBHas Hymo
OtBet: 1-B, 2-b, 3-A
IIpouumatime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
CcOOmMeemcmayouyo nocied08amelbHoOCmyb OYK8 clleed HANPaso:
Pacnionoxure nepeuncieHHble HUXKE Tela B MOPSAIKE BO3PACTAHUA UX
MOMEHTa HWHepuud. Macchl U XapaKTepHble pa3Mepbl Tl CUYUTATH
OJIMHAKOBBIMH.
109
A) lap
b) Tonkoe kombI10
B) Hununnp
OtBer: ABB
Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O00CHOBAHHbIU
omeem:

OObsicHUTe, KaK W3MEHUTCS CHJIa TOKa 4Yepe3 IMPOBOJHHK, €CIH TIPH
HEU3MEHHON pa3HOCTH MOTEHIMAJIOB Ha €ro KOHIAX WU MOCTOSIHHOM
110 | TonmmHe MPOBOAHKUKA YBEIHYUTD €0 JUTHHY.

OtBer: Ilpu yBenuyeHMM AJUHBI NPOBOAHHUKA BO3pacTaeT ero
CONMPOTHBJIEHHE, 2 C POCTOM CONPOTHBJIEHUSl, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIAETCSsl CHJIA TOKA.

llpumeuanue. Cuctema OlIEHUBAHUS TECTOBBIX 3aJIaHUIN PA3TUYHOTO TUIIA!

1) 3apanume KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeTbIpex NpeNJIOKeHHBIX U 000CHOBAHMEM BbBIOOpPA CUHMTACTCS BEPHBIM, €CJIH IPABHIBHO
yKa3aHa IMQpa U MpHUBEICHBI KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIlCHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — () OayoB.




2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJbKHMX BAPHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCTIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [lonHoe coBmazeHue ¢ BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciiu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTACTCS BEPHBIM,
€CIIM YCTAaHOBJICHbI BCE COOTBETCTBHS (TO3UIMHM M3 OJHOTO CTOJOIA BEPHO COMOCTAaBJICHBI C
MO3UIUSAMH APYroro ctoibua). [lonHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gaiom,
HEBEPHBIN OTBET WK ero oTcyTcTBUE — () OaIIoB

4) 3agaHue 3aKpbITOr0 THNA HA YCTAHOBJEHHE IOCJIeI0BATEJBLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOrO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orieHUBaeTcs B 3 Oasuia, e JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET NMPABUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKU \ OTBET HENMPABUIIBLHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HONM (OPMBI
00ydJeHus1, IpeICTaBICHBI B Tabmmie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT
1 Kunematuka
2 JlnHamuka
3 3aKOHBI COXPAHEHHS] B MEXAHUKE
4 OCHOBBI CIEIMAJILHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue Koyie0aHus
6 BoHOBBIE TPOLIECCHI
7 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOIN TEOpUU
8 DJIEKTPUYECTBO
9 Marnetusm
10 BonnoBas ontuka
11 KBanToBas ontuka
12 duznka aTtoma
13 KBaHTOBass MexaHuKa
14 Du3uKa aTOMHOTO s71pa
15 S nepHbie peakuumn

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX H3Tanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.

OcCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuana. Ha3HaueHue COBpPEMEHHON JEKIHMH B
paMKax AUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO N0 TEME, a B OCBOCHHUH




dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B ydueOHOM mporiecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPTraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECa, HEOOXOIUMOTO I CAMOCTOSTEIHHOW pabOTHI;

— TIOJy4YyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TObl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIIaloB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATUK 110 JUCLUUIIIINHE.

CrpyKTypa NpeaocTaBieHus JeKIHOHHOTO MaTepHraa:

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

11.2. Meronnueckue yka3zaHus Uil OOYYaIOLIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHHM3aIui y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10J] PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUH C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIEroCs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMHM METOJAMH W METOAUKAMH HW3Y4YCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMUI;

— obecrnieueHne parMOHAIBHOTO COYETAaHUSI KOJUICKTUBHOW W WHAMBUIAyaTbHOU (HOpM
00yJeHusI.

TpeOoBaHUs K IPOBEACHUIO IPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJIHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM IPOrPAMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpPCE U B BHUJIE
pazbopa BOpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.




MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. Konebanuss u BosHbl. Tepmommnamuka. COopuuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosuxosa, B.K. Ilpununko, E.B.
PytrkoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.

2. DnextpuuectBo. Marnerusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II1. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

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

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COJEP)KATh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBAaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE AHUCUMUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW padoThl, GaMwins W WHUIHMAIB TpernoaaBarens, (GamMuius W HHULUATBI
CTYJE€HTa, HOMEp ero yueOHOM! IPYMIIbI U J1aTa 3alIUThl paOOTHI.

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

Bu1600b1 10 IpoieIaHHON paboTe JOHKHEI COJePKATh OCHOBHBIC PE3yIbTATHI IO paboTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

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

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NpHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

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

11.3. Meronnueckue ykazaHMs JUIs OOYYalOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboOT OOyyaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOW
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIuvIeHHe, pa3BUTHE U JAeTaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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



3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabli CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrurinie Dusnka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEHee 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 MPOUHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAHHOW JHTEpaType u
00s13aTeNBLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BBIITyCKaeMbIe Kadeapoii.

BoemonusaTe paboTy CTYIEHTY pa3peluaeTcsi, JUIIb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSIUTHCS, YTO CTYACHT TOHUMACT:

- Kakwue sBIICHUS OH OyJeT HaOMI0AaTh U UCCIIEJIOBATD;

- Kakas LieJIb IIepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- KaK CJIeyeT MPOBOAUTH HKCIIEPUMEHT.

[Tomy4yeHHbIH JoIycK K paboTe 0TMEYaeTcs MpernoaaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0KHO ObITh OTPAXKEHO: TOYHOE MOJTHOE HAa3BaHHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM IocoOueM; (amuuivs, WHUIIAAIIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWing U WHUIHUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpubOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu m0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHOM WIIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM HE JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHIIE 3aHSATHUS HA4YUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
Jqr00bIe BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHMS U 10 IOJYyYCHHBIM pe3yibTaTaMm. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M TOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.

Crpykrypa u hopma oTuera 0 1abopaTopHOMt padboTe

OTueT MOHKEH COACPIKATh CIEAYIOIINE Pa3IeITb:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWM J1a0OPATOPHON palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.




2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpHUBOAWUTH BHELIHETO BHJA MPHOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BeauduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM M3BECTHO. Bee mpuBencHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox opmyn ¥ mpomMeKyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHUI B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMmyiie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

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

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosimeM mnocoOuu
aBTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BAXKHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IIPOHYMEpPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CceTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOYKU, U
MPOBOAUTCS COenuHsIomas ux JuHUusA. OKOIO OAHOW WM HECKOIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOoMaeT
peub HUXKeE).

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

B sToM pa3gene oryeTa HY)XKHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HaNucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTebHO HYXXHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.



Ecimu u3BectHO TaGJ'II/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGSB&TGJIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBbI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIK HECOBIACHUH.

B cIy4dac, Koraa MCEXKIAY CpaBHUBACMBIMH BCJIIMYWHAMU HMCIOTCA HCIOOIIYCTUMBIC
pacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EBIO0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

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

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpPMATHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMNX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlabopatopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. I[Ipununko, FO.H. Hapes, b.®. Hludppun. CII6I'YAIL 2014. 132 c.

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHsiii nmpaktukym // A.B. Kombuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopubsiii mpaktukym //E.H. Kotmukos, W.IL
Kpekrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'YAII, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 1H0.A.

Hosukosa, I'.B. Tepemenko. CIT6I'YAII, 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Aunpees, M.1O. Eropos,
N.N. Kosanenko, A.B. Konbuisnios, E.H. Kotnukos, U.I1. Kpekrynona, H.II. JIaBposckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021. 90 c.

11.4. MeTonuueckne yka3zaHus JJIsi OOYJaroNIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
y4acTusl.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs Gpopmupyercs
1enecoo0pa3Hoe IIaHUpOBaHUE pabodyero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN



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

MeToauvyeckuMi ~ MaTepuajaMH,  HAMNPaBISIONIMMH  CaMOCTOSITENIbBHYIO — paboTy
00yJaroNUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

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

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

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IICNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUIUTAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUN U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsi B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss OJDKEH BBIMIOJHUTh BCE KOHTPOJBHBIC MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE Ha JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIseT OaIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa J1a0opaTOpPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HaHUM, 00OydaroUxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTPOJIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKe MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM 10 JaHHOMY MEPOIIPHUATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMCs
3aHATHIA 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOYyYaromerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIerocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHAUBUAYAJIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIUXCS CIYXKAT OCHOBOW MJis
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg depeHaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nmomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOXOIUMO c1aTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX Pa0OT, BHIMOTHUTD
TECTUpPOBaHUE B cHcTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HMXe
OLICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, MpU
YCIIEITHOM MPOXO0KJICHUU MPOMEXKYTOUYHOM aTTECTAllMM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs ISl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
aTTECTaIUU.

[IpomexyrouHas  arTecTanus  OOydYalOIIMXCS ~ MpeAycCMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O00y4YeHHs Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIN €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs] MPAKTHUYECKUX 3a]ad. OJK3aMeH, KaK IpaBuiIO, MPOBOAUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHO.

B Teuenue cemecTpa cTyaeHTy He0OX0IUMO cAaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HIKe OLleHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3IOKEHHOTO, CTYACHT, IPU YCIEITHOM



NPOXOXKJICHUM TPOMEXYTOUHOH aTrrectaliud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BHIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTHpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTaI[MH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMHUpoBaHHOCTH KOMIIETEHLIUN 00y4Jaroerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS aprYMEHTHUPOBAaHHBIE, BCECTOPOHHUE. Y MEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUIO KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS 4IalITUBHOCTh MPAKTUYECKOT0 HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMupoBaHbl. 3HaHUS OOIIMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSTENIbHOCTH YCTOMYMBOIO MPAKTHYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOIOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HU3KHHA ypOBEHb
CaMOCTOSATENIbHOCTU MTPAKTUYECKOIO HABBIKA.

Ounenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUSI U HaBBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpUEHTHpPaMH NpPH MOArOTOBKE K MPOMEKYTOYHOM aTTEeCTallUh 10
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YyTOOBI IEepe] MEpBHIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allUIIEHBl Bce Ja0opaTOpHbIE
pabotel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO NMOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacpenesnsTh paBHOMEPHO MO AHSIM, OTBEJEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATDH
Ka)X/IbIii JICHb BBIMOJHEHHS pabOoThI.

Cucrema OLICHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOM aTTeCTAlMU
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAlOIIMXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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