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[Mporpamma ono0OpeHa Ha 3aceqanuu kadeaps! Ne 3
« 03 » despansa_ 2025 r, mpotokoa Ne _10

)

3aBenyrommii kadeapoit Ne 3
JL.T.H.,IpoQ. ?W 03.02.2025 A.B. KonpuibnioB

(y4. CTENEHb, 3BaHUE) / (moamucek, gara) (vHuIHAb], haMuIns)

3amecTuTEb AUPEKTOpa HHCTUTYTA Nel ryﬂnqecxoﬁ pabote
JIOIL.,K.T.H. 10.02.2025 B.E. Taparyn

(I0JDKHOCTB, Y4. CTEIIEHb, 3BaHHE) (nmoamucek, aata) (vHMIMAEL, GaMums)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— MIpOrpaMMy CHEIHMAIUTETa 10 HAIIPABICHUIO MOAroTOBKH/ crieranbHocTH 24.05.06 «CucteMsl
yIpaBJICHUs JIeTAaTeIbHBIMU alnapaTaMu» HampasieHHOCTH «IIpubopsl cuctem ynpabieHHs
JeTaTeNbHBIX anmaparoBy. [lucuumninna peanusyercs kadeapoit «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/bl MATEMAaTUYECKOTO aHAJIN3a U MOJCINPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO
UCCIICIOBaHMS JUIsl PELICHUS MH)KEHEPHBIX 3a/1a4 PO(ECCUOHATBHON AEATEIIbHOCTI

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

[IporpaMMoil IHUCHUIIMHBI HPEIYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalys B popMe 3K3aMeHa.

OOmiasi TpyJOEMKOCTh OCBOCHHMSI JUCHUILINHBI cocTaBiseT 11 3adeTHeix enuHuI], 396
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTAM pa3BUTb U MPOAEMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

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

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Konx u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHAHUKATOPaA
JOCTHXKCHHUA KOMIICTCHIIMHN

Ob6memnpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-1 Cnocoben
IPUMCHSTh
€CTeCTBEHHOHAYYHBIC
U O0IIEMH)KEHEPHBIE
3HAHUSI, METOIBI
MaTeMaTUYECKOTrO
aHanm3a u
MOJICTTHPOBAHHUS,
TEOPETUIECCKOTO H
IKCIIEPUMEHTAILHOTO
UCCIICIOBAHHS JUIS
pemeHus
WH)KCHEPHBIX 3a/1a4
npohecCuoHaANBHOM
JeSITeTbHOCTH

OIIK-1.3.1 3HaTh pa3aensl
MaTeMaTHYECKUX U €CTECTBEHHbIX HayK (B
TOM 4HcJe OOIIENHKEHEPHOTO OJI0Ka),
HE00XOUMBIE /1151 OCBOCHUS
npo¢eCCHOHATBHBIX JUCUUIUINH U
peleHNs] HHKEHEPHBIX 33134 B
npo¢eCCHOHATBLHOMN IEATENILHOCTH, a TAKXKe
METO/Ibl MaTEMAaTUYECKOTO aHaJIM3a,
MOJICJIUPOBAHMSI, TEOPETUUECKOTO
9KCHEPUMEHTAIIBHOIO HCCIIEIOBAHUS
OIIK-1.Y.2 ymeTs NpoBOIUTH
MaTeMaTHYECKUE pacueTsl U
MaTeMaTU4YeCKUi aHaJIU3 B
npoQecCuoHaIbHOMN 1A TETbHOCTH
OIIK-1.B.1 umeTh HaBBIKM TEOPETUUECKOTO
U SKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUS B
po(heCCHOHAILHOM e TEIIbHOCTH

2. Mecro pucuuniunsl B cTpykType Ol

JucnumniuuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IMpU U3YUCHUU CIICAYIOIUX AUCIUITIIIAH
— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEWHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopust BEpOSTHOCTEM U MAaTEMATUYECKAsi CTATUCTUKAY.

3HaHuUs, TOJYYECHHbIE NPH HM3YUYCHUM Marepuaja JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUE€HUE, TaK U UCTIONb3YIOTCS IPU U3yYEHUU APYTUX JTUCIUILINH!

— «ONEeKTPOTEXHUKAY;

— «MexaHukay;

— «MaTepI/IaHOBCI[eHI/Ie»;

— «DJIEKTPOHUKAY.

Tabimue 2.

3. O0BeM u TPyIOEMKOCTh JTACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B




Tab6muma 2

— O0BeM U TPYJOEMKOCTh TUCITUTLIAHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHo# paboTh Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 11/ 396 4/ 144 3/108 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:

nexumw (JI), (gac) 102 34 34 34

npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17

(qac)

naboparopusie pabotsl (JIP), (dac) 51 17 17 17

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

HK3aMeH, (4Jac) 72 36 36
Camocmoamenvnas paboma, Bcero (4ac) 120 40 40 40
Buo npomesxxcymounoit ammecmayuu: 3a4er, OK3., Hudd. OK3.
mudd. 3auger, sk3amen (3auer, Hudd. 3au, | Hdudd. 3au.

OK3.
DK3.*%*) 3au.,
OK3.
IIpumeuanue: **KaHI(I/II[aTCKI/Iﬁ JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBL U UX TPYAOEMKOCTh TIPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh
Pa3nensl, TeMBI TUCHIUTIIIHBI Hexuma ) 113 AP KI1 CPC
’ (qac) (C3) (gac) (4qac) (gac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 14
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 13
Paznen 3. Monekymnsipaas puznka 12 3 3 13
Uroro B cemectpe; 34 17 17 40
Cemectp 2
Paznen 4. DnexkrpudectBo 11 7 8 14
Paznen 5. Marunerusm 11 8 6 13
Pa3nen 6. Onruka 12 2 3 13
Uroro B cemectpe: 34 17 17 40
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atoMHOTO sigpa 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro | 102 51 51 0 120




[IpakTuueckass TMOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCSA  OMNpEAENCHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiein
npodeCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabmuna 4 — ConeprkaHue pas3esioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxaHue pa3fenoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazgem 1. MexaHuKa.

Kunematuka pBukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacareinpbHOe yckopeHus. llocTynmaTenbHOoe U BpalaTelbHOE
nBmwxkeHue. OcCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JMHEWHBIX M  YIJIOBBIX  BEJIMYMH  [PU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuansupie  cuctembl  orcuera. OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3a1aya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HHEPUMH. 3aKOH COXpaHEHHs uMmIyibca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTh. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMaIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPIHUEd W IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPTHUH.

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

JIBIKEHMsT ~ TBepaoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETrOCs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenoBo COKpaIllCHHE JUIAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKU. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTruei U UMIYJIbCOM YaCTHUIIBI.

Pa3znen 2. Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYECKUU MasSTHUK, (PU3NUECKU MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJICOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoOIecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUMN Cynepro3UIUM.
Oneprust BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.




Pa3nen 3.

Moaexkyasipaas pusnka.

TepmoauHamMuueckue COCTOssHMSA M mpouecchl.  [loHsAtue
byHkuuu  coctosiHus. BHyTpennsisi osHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
HA4aJl0 TepMOAUHAMUKHU. TemnepaTypa U BHYTPEHHsA DHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pa3IndHbIX
nporeccax, 3HTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJiekysl. CpenHsas KHHEeTH4ecKast SHeprust Mosiekyil. OCHOBHOE
YPaBHEHHE  KHHETHYECKOW  TEOPUM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBolcTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnun  cynepno3uuum.
OnexkTpudeckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LUPKYJISAIMM BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanbHOCTH ANIEKTPOCTATUYECKOTO OJIS.
HanpsokeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca [u1s 371€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  T[HUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsiIbl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiexTpudeckas
MIPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca s 3JIEKTPUYECKOrO IOJISL B JAUDIIEKTPHUKE.
[Tone BHYTpHM NPOBOJHUKA.

OnekrpoeMkocTb.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
OObemMHast IUIOTHOCTD SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W auddepeHnaiIbHOM
dopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlammaca. Ilone cosieHonma u TOpouaa.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10JIe B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MaruauTtHas MIPOHUIIAEMOCTb.
HanpsbkeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKy, QeppoMarHeTHKu. TeopemMa O MHUPKYIALUN
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apages. [lpaBuno Jlenna. Camounnykuus. B3zanmuas
150:010% 91178

OObeMHas TMIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

OnTuka.
[Inockne MOHOXPOMATHYECKHE DIIEKTPOMATHUTHBIE BOJIHBI.
CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH.  Bekrtop  VYmosa-




[ToliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXKEHHUS CBETA.
AOGCOTIOTHBIN MMOKa3aTesb MPETOMICHHUS.

HNuTtepdepentus. Metoasl HaOI0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. [Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomsipuzamnust cBeta. 3akoH
Mauttoca.

Pasznmen 7. KBantoBas onruka.

TennmoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBast onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Paznen 8. KBanToBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoins.
®dazoBas U IpynoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BomHoBas
GbyHKIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HMUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noteHnuanbHou sme. KBanTOBBIA ocmmmisTop.  Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN d(PdeKT.

ATOM BOJOpoZa B KBAaHTOBOM MexaHuke. KBaHTOBBIE uucha.
OpOuTaIbHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MUKpouyacTuil. DepMHOHBI U  OO30HHBI.
CumMMeTpusi BOJIHOBOM (YHKIIMHM CUCTEMbI OJJMHAKOBBIX YACTHII.
Hpunnun [laynun. OObscHEHHE TEPUOJUYECKOM CHUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTHUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4ecKou CBsI3H.

Pa3znen 9. ®Du3uKa AaTOMHOI0 AApA.

AtomHoe sapo. ledekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuipl.  Mojenu aTOMHOroO — sijpa:  KamejdbHas  MOJENb,
obOoyioueyHass MoOAENTb. Buabl pagHMOaKTUBHOTO H3ITYYCHHUS.
3aKkoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacnas.
l'amma-n3nydenue. HacTulbl 1 aHTUYACTHILLBI.

Snepubie peakuuu. Peakumm nenenust sanpa. llenmHast spepHast
peakuus. SaepHbie peakTopBbl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
aieMEeHTapHbIX yactull. KBapku.

4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsTH U UX TPYJTOEMKOCTh

Dopmbl N3 Hux No
Ne | Temsl npakTHUECKHUX TpynoeMKocTb, .
. MPAKTUYECKUX MIPAaKTUYECKOH | pazzena
/T 3aHATUH ” (gac)
3aHATUU IIOATIOTOBKH, | AUCIIMII




(gac)

JIMHBI

Cemectp 1

Kunematuka u
JUHaMHKa
MaTepUAIIbHON TOUKHU

Pemenue 3amau

Kunemaruka u
JUHaAMHKa
a0COFOTHO TBEPIOTO
Telna

Pemrenue 3agau

CrnennanbHas Teopus
OTHOCHUTEIBHOCTH

Pemenue 3amau

Kunemaruka u
IUHAMHKA KOJeOaHUHI

Pemenue 3amau

XapakTepucTUKu
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau

MounexkyispHo-
KHHETUYECKasi TEOPHUs

Pemenue 3amau

Cemectp 2

HanpsixeHHOCTD M
MTOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBmxenue
3apsKCHHBIX YaCTUIL B
3JIEKTPOCTATHYECKOM
mose

Pemrenue 3agau

JupneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AIIEKTPUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHUTHOTO IOJIA.
Cubl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
nnnykiuu dapanes.
PaboTa B MAarHUTHBIX
MTOJISIX

Pemrenue 3agau

13

WnTepdepennus,

nudpakmms,
MOJIIPU3AIUS

Pemenue 3amau

Cemectp 3

14

TermoBoe U3nyyeHue,

dotorddext

Pemrenue 3agau

15

Dddext Komnrona,
CBOHCTBa (POTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau




17 CooTHOIIEHHE Pemrenue 3agau 3 8
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
[Ipenunrepa
ITorennuanbpHbIE
Oapbepsl
19 S nepHbie peakuumn Pemrenue 3agau 3 9
Bcero 51
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TaOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCT®, | MPAKTHUCCKOH | pasieia
/11 (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 Mastauk Makcenna 4 1
2 HaknoHHBIN MasgTHUK 4 2
3 CTOJIKHOBEHME IIapOB 3 1
4 MarteMaTnueckuii 1 000POTHBIN MasITHUKA 3 2
5 Omnpenenenne CKOpOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OrnpeneneHue JIEKTPOEMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HAIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yieiabHOro 3apsaa 3JI€KTpoHa 3 5
10 | Komnbua HerioTona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIIOBOTO U3ITYYECHHUS 4 7
12 | Bueunwuii hpotorddext 3 7
13 | H3ydenwue cnekTpa aToMa BOJopoja 4 8
14 | OmnpeneneHnue MOTSHITMAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenrie 3HEPTUM O, — YACTHUI] TIO 3 9
nmpoOery B BO3ayxe
Bcero 51

4.5. KypcoBoe nMpoeKTUpOoBaHKE/ BHITOITHEHUE KYPCOBOM PabOThI

Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

B cCaMOCTOSTENbHOM paboThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac qac

1 2 3 4 5
W3ydeHre TeopeTHuecKoro MaTepuania 40 14 14 14
nuctuiiuabl (TO)
[TonroroBka K TE€KyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY) 40 13 13 13
[TonroroBka K MpOMEKyTOYHOM 40 13 13 13
arrectauuu (ITA)

Bcero: 120 40 40 40

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHOM PabOThI 00YUAOIMIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CAaMOCTOSITENbHOW paboThl O0yJaroluxcs yKa3aHbl B
ma. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komimuectso
SK3EMILISIPOB B
Uﬁ“ﬁg ec bubnmorpaduueckas ccpuika 614(6;];(1)0;:1(6
AIIEKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodbue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabm. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

product/1984911 3aKkoHHI : yueOHoe nocobue / U. E. Mponos. -
15-e u3a. - Mockaa : Jlaboparopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, U. E. DnexTpomarneTusm.

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

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

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabopaTtopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, U. E. 3amaun no oOmieit pusmke :
product/1984908 yuebHoe nocoodue ais By3oB / Y. E. Uponos.




- 14-e u3n. - Mockaa : JIabopatopust 3HaHUH,

2021.-434c.
https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe
product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3J., uchp. u 1o1m. - Mocksa : 3gaTenbcTBO
FOpaiit, 2020. - 320 c.

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

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHAIa «Y ClIeXu
¢usnueckux Hayk», OU3NYeCcKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akajmeMun HayK

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

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

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOT0 oOecreueHus

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCIIOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTAHE
[Tepedens WUCTHOIB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

‘ Ne i/t ‘ Haumenosanue




‘ He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW U1  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIlecca Mo TUCIUIUINHE, TIPECTaBleH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/n MaTepHaIbHO-TEXHUUECKON Oa3bl (mpu HEOOXOMMOCTH)
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne31-046

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUN; TAOOpaTOPHOE
o0opynoBaHue (KOMILIEKT PUOOPOB sl (PU3HUECKUX
U3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aynuTOpHs Ui NPAaKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CankT-
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUHN, TPYNIIOBBIX U IerepOypr, yi.
WHMBUIYAJIbHBIX KOHCYJILTAIMMI, TEKYIIETO KOHTPOJIS 1 lacremno, a. 15,
MIPOMEKYTOUHOM aTTECTALINH. ayautopust Ne31-048

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT PUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

3 YyeOHast ayIuTOpUs AJIs 3aHATUHN JICKIIMOHHOTO TUIa, 3aHatuil | 196135, r. CaHkT-
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U WHIUBHIYAIbHBIX [TerepOypr, yim.
KOHCYJIbTALIMi, TEKYLIErO KOHTPOJISA U IPOMEKYTOUHON lacremno, a. 15,
aTTeCTalUH. ayautopust Ne32-01

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

4 | YueOHas aynuTOpHs U MPAKTUYECKHUX 3aHATHN THIIA, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYIIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIBTALUHI, TEKYILETO l'acremo, a. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIH. aymuropus Ne32-04

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO




anekTpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0opaTopHbIe pPabOThI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHBIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

VYyeOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalre ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU IO
anektpomaraetusmy: GOIID — 03, OIID - 07, ®IID — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./ [udpaknronnas pemnieTka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpodhobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
o0opynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnamgucy, . Mocksa); nabopatopasie crenasl M-AUT-110,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

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

VYyeOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue.

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

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-03.

10. OueHouHble CpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUU

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo MMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEJCTB ISl IPOBEICHHS IPOMEKYTOUHOM aTTeCTalluu



Bua npomexyTouHOM aTtTecraiuu [lepeyeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3amaum;

TecTsl.

JuddepeHrpoBaHHbINA 3a4ET Cnucok Bonpocos;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcs NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IMpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIE0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JIONOJHHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JESATENIbHOCTBIO HAIPABIICHMS;

— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBAECT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX HOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Marepual,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJNBKO OCHOBHOM
JUTEPATYpPHL;

— JIONyCKAaeT HeCYIIECTBEHHbBIE OINOKN U HETOYHOCTH;

— WCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAaHHN
HaIpaBJICHUS;

— cnabo apryMEeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BIIAJCET CUCTEMOH CIICIMAIN3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;

— He (OpMYIHPYET BBIBOJAOB M 0000IICHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.




Ta6muma 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne i/t [Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. OIIK-1.3.1

2 Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TaHT€HLMATIbHBIM YCKOPEHUEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM a, = 3 m/c’. Haiimure | OIK-1.Y.2
BEJIMUYMHY MOJIHOTO YCKOPEHHS TeJa d.

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

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. OIIK-1.3.1
[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpHoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OIK-1.Y 2
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OIK-1.Y 2
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEWHOTO IBWKEHUS Tejla IO

] M3BECTHOMY 3aKOHY ABIDKeHHs x(f) = 10 + 2%t + 0,5% (m). Kakoii OTNK-1.V 2
NyTh MPOHAET Teno 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe epBoiii 3akoH HproToHA. OIIK-1.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEIMYMHBI CUJIbI, OCHOBaHHBIA Ha OIMK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OMNK-13.1
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM AEHUCTBUE TPETHErO 3aKOHA

12 OIIK-1.Y¥.2
Hsrorona.

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

13 W3MEHHTCS CHIA JABICHHMS KaMHS HA JIHO, CCIM CBEPXY HAMMTb | w1 oy
KepocuH (KEpOCHH HE cmemmuBaeTcs ¢ Bozaoi)? OOocHyiiTe cBOH
OTBET.

HazoBute, kakoil wu3 3akoHoB Kemnepa ycranaBnuBaer Qopmy

14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHS OT MAaccChl
B3aUMOJICHCTBYIOIIUX TeN W pacCcTOSHUA Mexny HumH. OOocHyMTE,

15 KaKk M3MEHUTCA CHJIa B3aMMHOIO TATOTEHUs IBYX Ten, ecau Mmaccy | OIIK-1.B.1
OJIHOTO M3 TE€J YBEJIMYUTH BABOE, a PACCTOSHUE MEXIY TeIaMH —

YMEHBIIUTH B JiBa pasa.

16 JlaiiTe onpeneneHre MIynbca Teja Kak (U3nIecKOoil BETUUNHBI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIK-13.1
COXpaHEHHUsI UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BelIndrHa Ha3piBaeTcsi MOMeHTOM cuutbl. | OIIK-1.3.1
CpaBHuUTE 3aIIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IIOCTYMATEIbHOTO

19 U BpauiatenapHoro ABuxkeHus. Haiinure BzaumocBszu mexay stumu | OINK-1.Y.2
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

22 Chopmynupyiite, 4TO TaKO€ MOLUTHOCTh KaK (pH3MUECKasi BEIMYMHA. OIIK-1.3.1

23 OO0BsicHUTEe, TTOYEeMY IIEHTPOCTpEMHUTENbHAs cwia npu BpameHuu mo | OIIK-1.Y.2




OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

24

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 KT moj aeicTBueM
HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c.
OO0ocHyiiTe TPUMEHEHHE 3aKOHOB, WCIIOIB3YEMbBIX [UIsl PEIICHUS
3a/1a4ul.

OIIK-1.Y¥.2

25

OOBscHUTE, B YeM COCTOUT pa3IMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

OIIK-1.Y.2

26

MEJUICHHEE — HAarpy>KE€HHBIH WIH
OVHAKOBOM MOIIHOCTH JBUTaTENS?

Kakoit kopabmb JaBUXKETCS
HEHATPYKEHHBIH — TIpHU
OO6ocHYyliTE CBOW OTBET.

OIIK-1.B.1

27

JlaiiTe onpenenenne noTeHManbHON 3Heprun. OT Yero oHa 3aBUCHUT?

OIIK-1.3.1

28

OObsicnuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

OIIK-1.3.1

29

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

OIIK-1.3.1

30

Jan ToHkui ctepkeHbp Maccol m = 120 r u gmuHout [/ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.

OIIK-1.Y¥.2

31

[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMmenserca Tteopema lllteliHepa nmg pacdyera MOMEHTa
MHEPLMN TEJl MIPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.Y¥.2

32

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

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYeCcKas OHCpPIUs BpallCHUA aGCOHIOTHO
TBepaoro Tenma? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIbHOI'O IBUKCHUS.

OIIK-1.Y¥.2

34

ChopmynupyiiTe 1Ba  MOCTyJaTa OTHOCUTEILHOCTH

DiHIITEHA.

TEOPHUH

OIIK-1.3.1

35

CnpaBemnmuBa i B crenuaiabHOW Teopun oTHocutenbHocTH (CTO)
Kaccudeckas (popMyna s KHHETHUecKo# sHeprum E = m*1*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKash SHEpPrus Teia
corinacHo CTO?

OIIK-1.Y¥.2

36

Omnpenenure, Kak M3MEHHUTCA MEpUON KojJeOaHWH MPYKHUHHOTO
MasTHUKA IpU YBEJIMYEHUHM €ro Macchl B 2 pa3a, a MKECTKOCTH
IPYXHMHBI — B 8 pas.

OIIK-1.Y¥.2

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON?

OIIK-1.Y¥.2

38

Cnenaiite BBIBOJ 1O BONPOCY: Kak OylIeT M3MEHATbCA XOJ
MasiTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX JXKapKUX IHEH o
CPaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUi)?
ApPrymMEHTHpPYITE CBOI OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.Y¥.2

41

3anumuTe ypaBHEeHUE OeryIeil BOJIHBL.

OIIK-1.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

OIIK-1.3.1

43

HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIHHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBHa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICIUTE

OIIK-1.Y¥.2




OTHOCHUTEJIBHOE N3MEHEHHE YacTOTHI 3ByKa 3a cueT addekra Jlomuepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roirexca. OIIK-1.3.1
45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.1
46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosiyer BoiHOWU. IIpuBenure OIK-1.Y 2
pUMEp CTOSYEH BOJHBI.
47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMHU ONHUCHIBAECTCS OIMK-13.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAle C ropsdeil BOJOH, a Ha
48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-1.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anumuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1
50 YKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y JKECTKOH JIBYXaTOMHOM OIK-13.1
MoJieKyJibl. C KAKUMHU JBUXKEHUSIMU OHU CBSI3aHbI?
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.1
59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETPA BBILIE — PTYTHOIO OIK-1.B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, Haxopsmuiics npu nocrosstHHOM nasneHuu p = 100 kIla, nzmennn
53 o0seMm c V| =4 M no V, = 12 M [Tokaxwute, kak paccuntbiBaetcsa | OIIK-1.Y.2
paboTa rasa B TakoM Ipoliecce, U HallIuTe ee BEINYHHY.
54 CrenaiiTe BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a Ipu OIMK-1.B.1
ero OblcTpoM paciiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTYyalMIO: Karuld MacsIHUCTOM JKHUIKOCTH IOMajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM
57 nap OAMHAKOBOM Macchl IIpu OfHOM M ToM ke Temmeparype? | OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 3
58 UYto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.1
Bo ckonbko pa3 M3MEHUTCS MOTOK SHEPIMU OT HUTH HaKaJWBAHUS
59 JaMIIbI, €ClIM YABOUTH €€ TemmepaTypy? OOochyiite Bam otBeT, | OIIK-1.V.2
onupasich Ha 3akoH Credana-bonpiimana.
Pacnonokure crenyronye CHeKTpajdbHbIe KIACChl 3BE3J B MOPSAIKE
BO3pacTaHus a0COIIOTHOM TEMIIEPATYPHI:
A — Oenble 3Be315I,
O e OINK-1.Y.2
M — kpacHble,
O —romy0Osbie
Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIyd€HUsI aOCOIIOTHO YEPHOTO Tena.
OOBsACHUTE NOJYYCHHYIO 3aKOHOMEPHOCTh U3MEHEHHSI 11BETA.
61 OObsicHUTE TPHUHLIMII H3MEPEHHUs TEMIIEpaTypbl Tela C TMOMOIIbIO OIK-1.Y 2
ONTUYECKOTO MUPOMETPA.
62 Uro Ha3pIBaeTcs BHEMHUM GoTodhdhexkrom? OIIK-1.3.1
63 B kakux eqununax cucrembsl CU MmoxxHO n3Mmepsats sHepruto ¢ororos? | OIIK-1.3.1
MoeT a1 BUIUMOE M3JIyuyeHHe BbI3BaTh (POTOA((EKT B ImIacTuHe U3
64 MeTasuia, pabora BbIxoja KoToporo paBHa 3.5 3B? O6ocnyiite coii | OIIK-1.B.1

OTBCT.




65

OObsicHUTE TPUYUHY BO3HUKHOBEHHUS TOPMO3HOI'O PEHTI€HOBCKOIO
U3JTy4CHHUS.

OIIK-1.3.1

66

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

OIIK-1.3.1

67

®oToH ¢ anuHOM BoJMHBI A = 97,04 mM paccesics Ha HEMOJBH)KHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHMsl  JUIMHBI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuH. PaccunTaiite ero BenmuuruHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

68

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

OIIK-1.3.1

69

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIuHBI
BOJIHBI U3Jy4CHHUE MOXKET UCHYCTHTh JaHHbIM aroM? OOOCHY#TE Bail
OTBET, MCTOJIb3Ys MOCTYJIATH bopa.

OIIK-1.Y¥.2

70

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

71

OObsicHUTE, TpPU KAKUX YCIOBHUAX MHMKPOUYACTULIBI IPOSBISIIOT
BOJIHOBbIE CBONMCTBa. IlpmBemuTe mnpuMepsl, NOATBEPKAAIOLINE
BOJIHOBBIE CBOMCTBA YaCTHIL.

OIIK-1.3.1

72

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

OIIK-1.Y¥.2

73

KaxoB ¢u3ndeckuii CMbICI BOJTHOBON QyHKIHH?

OIIK-1.3.1

74

B uem oTiamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

75

CpaBHute JyIMHY BOJIHBI A¢ bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpOTOHA Maccoit m, = 1.67*10 7 KT, IMEIOIIHNX OJJUHAKOBBIE CKOPOCTH

V.

OIIK-1.Y¥.2

76

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

OIIK-1.Y¥.2

77

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

OIIK-1.Y¥.2

78

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

OIIK-1.Y¥.2

79

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

OIIK-1.B.1

80

MukpouacTuia 3amnepra B O4JHOMEPHON NOTCHIUAIBHON AME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKAaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = 1. Ilokaxure, KaKk ONpeNeNUTbh KOOpAWHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKPOUYACTHUIly MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

81

KakuM MokeT OBITh CHUH YacTHL, KOTOPbIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeaure npuMepsl TAKUX YACTHII.

OIIK-1.3.1

82

OObBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHUN
KBAHTOBOHM CHCTEMBI (pepMHUOHAMH U OO30HAMH.

OIIK-1.3.1

83

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-1.Y¥.2

84

[Ipemnoxxure  TeopeTndeckoe  OOOCHOBaHME, KaK  M3MEHHUTCS
MPOBOJAMMOCTh KPEMHHEBOrOo oOpaslia, €clii B HEro BHEIPUTH
HeOOoJIbIIOe KOJIMYECTBO MHANEBOM mpumecu? BaleHTHOCTh KpeMHUS

OIIK-1.B.1




paBHa 4, BaJICHTHOCTh UHAUS — 3.

85 OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-1.3.1
Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. JHEpPrusi OCHOBHOTO
cocrossnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiHus E; = -5
86 OIIK-1.Y.2
3B, sHeprus meractabuiabHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIydeHue.
R7 Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIJIAaCHO OITK-13.1
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?
23 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Tejia OIK-1.Y 2
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINITEIHA.
29 Kakas wactuma HaseiBaercsi (QoHoHoM? Kakum  KBaHTOBBIM OIK-13.1
pacrpeielIeHueM ONHUCHIBAIOTCS (YOHOHBI? o
Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) nns 3adera / audd. 3ayera
Ne i/ [Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3adera Kon
WHJUKaTOpa
1 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
2 JlaiiTe onpeneneHrne TOYEYHOT o 3apsiaa. OIlK-1.3.1
3 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-1.Y 2
paccTosiHie MeKAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET. T
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
4 1ojie MPOTOHa B aTOME BOJAOPOJA IMpH MOJIHOM obopore snekrpona | OIIK-1.V.2
BOKDPYT HETO.
5 Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE OIMK-13.1
MTOBEPXHOCTH? o
6 B xakux emuHunax cucteMbl CH MOXHO M3MEpPSTh HANPSKEHHOCTD OIK-13.1
AIICKTPUYECKOTO TOJIs1? "
7 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
8 Kaxkue BeniecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
9 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU OIK-1.Y 2
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
10 o0KJIa/IKax KOHAEHCATOPa, YTOOBI IPU pa3HOCTH MoTeHuuanoB mexay | OIIK-1.V.2
obxmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, Kakol €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
11 IUIACTHHBI TUIOMma6i0 0.2 M2, KOTOpBIE pasneineHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
12 KOHJIEHCATOpa C KBaJApPAaTHBIMHU IJIaCTUHAMH, eciu u3 3Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
OueHuTE CHUTyalMIO: JBa KOHJIEHCAaTOpa OJMHAKOBOW eMkoctu 200
13 MK®D coenuHeHBI MapawienbHo. Kak m3aMeHuTcs ux obmasi emkocth, | OINK-1.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
14 JlaiiTe onpenesneHne 3IeKTPUIECKOro TOKa. OIIK-1.3.1
15 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
16 Kaxk u3mMeHuTcs conpoTuBlIeHHE POBOAA, €CJIU €r0 IJTUHA YBEIHUUTCS OIK-1.Y 2
B 4 pasa, a tuaMeTp — yBenuduTcs B 2 paza? OOOCHYITE CBOI OTBET.
17 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnu 3 KOM mpu OIK-1.Y 2
MPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
18 Jlalite onpeneneHre MarHUTHOW MHYKIHH. OIIK-1.3.1




19 Kakum 06pa3om omnpezensieTcst HampapiieHne cuiibl Ammepa? OIIK-1.3.1

20 Cdopmynupyiite 3akoH bro-Casapa-Jlamaca. OIIK-1.3.1

71 PaccuuraiiTe, yueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 2
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccuuraiiTe MarHuTHYIO MHIYKIMIO Ha OCH JUIMHHOTO COJIEHOHUJA,
conepkamiero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA

22 CepAeYHUK ¢ mpoHuaeMocThio i = 100, ecam mo HeMy MPOXOJIUT TOK OHK-1.Y.2
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOPOWJA, HEOOXOIUMYIO, YTOOBI

23 npu cujie Toka B HeM, paBHoM 10 A, marmuTHOoe moisie Ha ero ocu | OIIK-1.V.2
nMeno Benuuuny 1 mTo.
Omnpenenure, KakoW 3aps] HECET dJEMEHTAapHas 4acTUlla, €ClIM OHa,

24 JIBUTAsICh CO CKOpOCThI0 1 Mwm/c B MarHuTHOM ToJie ¢ uaAykmuen 0.5 | OIIK-1.V.2
Tn, ucneiTeiBaet aerictBue cuiibl Jlopenna Bennunnoi 0.16 mH.
OueHuTe CUTYalMIO: B MarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU

25 BJIETAIOT MPOTOH M AJEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

26 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananusupyiite Benuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE

27 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmmueckoe KOJIbLIO pagnycoM OIK-1.Y 2
10 cm HaxomuTcss B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuuunre B MB.

28 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1

29 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1

30 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE UHAYKTUBHOCTHIO

31 - . OIIK-1.Y¥.2
100 mI'a ¢ TokoMm cmitoit 0.2 A. OtBeT naiite B MJIX.

37 Hpezmox(mev crocod W3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-1.Y 2
3aKJIIOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

33 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI

34 HaNpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykumu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?

35 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, Te CBET ABMKETCS OBICTpee — B anMase (n = 2.42)

36 niu B Boze (n = 1.33). Bo ckonbko pa3 paznuuatorcs ckopoctu cBera B | OIIK-1.Y.2
JAHHBIX cpefax?
OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHUIly pasjena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

37 paBeH 2.4. Bo3aMOXHO J1i, 4TOOBI OTpa)kKeHHBIN U mipenoMieHHbli tyan | OITK-1.B.1
ObUTM TMEpPHeHAUKYISIpHBI Ipyr npyry? Ecnu nma, omnpenenute
MoKa3aTesb NPEJTOMIICHHS BTOPOH Cpebl.

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

39 Onumure, B 4eM pas3inyue MEKIY T€OMETPUYECKOW U ONTHYECKOU OIK-1.Y 2
Pa3HOCTHIO XOJ]a CBETOBBIX JIyUEeH.
[Ipennoxkute TeopeTHUeckoe OOOCHOBAHHWE HAIWYUS —PaTYKHOU

40 OKpacKM y TOHKHX IUICHOK (pas3iuToe Ha MOBEepXHOCTH Boabl Macio, | OIIK-1.B.1
MBUIbHBIE MTY3bIPH U T.I1.).

41 Urto Takoe nmumcnepcus cBera kKak siBieHue? I[lpuBenure mnpumepsl OIK-13.1

HAOJIO/ICHUS] AUCTICPCHHL.




[Ipoananu3upyite, Kakol HaWOOJBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500

42 . OIIK-1.Y.2
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JTMHOW BOHBI 500
HM.

43 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OIK-13.1
Ha6JHO,Z[a€TC$I MHUHHUMYM UHTEHCUBHOCTH?
[1mockomoApU30BaHHBIM CBET TMaJaeT Ha aHaluW3aTop Tak, 4YTO

44 IUIOCKOCTh TOJspU3aluu  cocTaBiusieT yroan 30° ¢ IJIOCKOCTBIO OIK-1.Y 2

aHanu3aTtopa. Bo CKONBKO pa3 yMEHBIINTCS MHTEHCHBHOCTH CBETA B
YKa3aHHOM ciiydae?

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIOTHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

No 1/t [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHMS1/BBITTOTHEHHS
B KypCOBO# paboThI
Y4eOHBIM IIIAHOM HE MTPEIYCMOTPEHO
Bompocsl s mpoBeneHHs TNPOMEXYTOYHON aTTECTallMM B BHAE TECTHPOBAHMS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISt TECTOB

Ne i/t

[IpumepHbIil IEpedeHb BOMPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakast Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEHCS PaBHOMEPHO C
MOCTOSIHHBIM T10 BEJTUYMHE YCKOpEHUuEM?

1) Ilpsamas nuHuA

2) JIunus ¢ neperndbom
3) [Mapaboina

4) OKpYKXHOCTH

OIIK-1.Y¥.2

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NICCKUX BETUYUH UMEET
EIMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Ummynbse

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-1.3.1

[Ipoananusupyiite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJ, JEHCTBYIOIIUX MEXAY TEIaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hyaro

3) VI3MeHeHHI0 UMITYJIbCa CUCTEMBI
4) YCKOpPEHHIO LIEHTPa MACC CUCTEMBI

OIIK-1.Y¥.2

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

OIIK-1.B.1




1) YacTtuubl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuul OyayT MOKOUTCA

4) Yactuupl Oy1yT ABUraThCsl B IPOTHBOIOJIOKHBIE CTOPOHBI

Yto npou3oWIeT € MOMEHTOM MHEPLIMU CBUHLIOBOIO UWJIMHIpA
OTHOCUTEJIBHO OCH, COBHAJAIONMIE C €ro TeOMETPUYECKOW OChIO
CUMMETPUH, €CJIM LIWIUHIP CIUTIOIIUTD B IUCK?

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

Vkaxure BCPHYIO 3alucCb YpaBHCHHA OUHAMHKU BpallaTCIbHOI'O
JABHKXCHUA.

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

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

OIIK-1.3.1

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

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

OIIK-1.3.1

Bri6epute ¢dpasy, COOTBETCTBYIONIYIO TEepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA YyTBEPKAACT. ..»

1) ®axkr cymiecTBOBaHHS a0COIIOTHOTO JBHKEHUS

2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA

3) ®dakT CyIiecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETa

4) ®axT cyliecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anumes

OIIK-1.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥um?
4) m/c?

OIIK-1.3.1

10

PaccunTaiiTe BemTMUMHY MOAYJIsl MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHHE KOTOPOM ONMCBHIBAETCS ypaBHEHUEM X = 3c0s(2f—
m/4) cm

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

OIIK-1.Y¥.2

11

Bri6epure dopmyny, onpenessironiyr0 BeIMUnHy (Ha3oBOM CKOPOCTH
BOJIHBI.

OIIK-1.3.1




1) v=o0*k

2)v=k*v
3)v=k*A
Hhv=w/k

12

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

1) 3aBucHT OT yObUIM MOTEHIUATBHON SHEPTUU

2) IIponopuroHanbHa MPUPANIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa Hy110

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

OIIK-1.3.1

13

Kakas u3 nmepeyucieHHbIXx (PU3NYECKUX BEIIMYHUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MomMmeHT cuibl
2) MoMeHT uHepuuu

3) MomeHT umiyinsca
4) Cuana

OIIK-1.3.1

14

Korna tanreHumanpbHOE€ YCKOpPEHHE paBHO HYJIIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM

3) PaBHOYCKOpPEHHBIM IIPSIMOJIUHENHBIM
4) PaBHOMEpPHBIM BpalleHHeM

OIIK-1.3.1

15

Bri6epute mpaBuwibHBIM OTBET. Kak WM3MEHSETCSs MOIyJb CKOPOCTH
npu HpSIMOJIPIHefIHOM JBMOKCHUHM, €CIN 3aBHCHMOCTH HpOfII[eHHOFO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ +t°2

1) YObiBaer

2) IIpoxoaut yepe3 MUHUMYM
3) Bo3pacraert

4) OcTaéTcst MOCTOSTHHBIM

OIIK-1.Y.2

16

Kak BeIuncaseTcss MOMEHT 150:(5]0) 00705 MaTepI/IaHBHOﬁ TOYKH?

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

OIIK-1.3.1

17

Kak cooTHOCSTCS MOMEHTHI WMHEpUMH JOuCcKa J; W uuiauHapa J,
KOTOPBIC UMCIOT PAaBHBIC MAaCChl U paI[I/IyCI:I?

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

OIIK-1.Y.2

18

Haiimute oTHOIMEHNE MPOU3BEACHHBIX padoT (A1/A;), eciau nBa qucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
W3 COCTOSTHUS TTOKOS IO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

OIIK-1.Y.2




1
2)3
3)4
45

19

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

1) Tanuneit

2) DHHIITEH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepute ypaBHeHHE, OMMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

OIIK-1.3.1

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHUM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAOMICH CHJIIBI)?

1) ® >> 0
2) >0
3) o= ol
4) 0 << w0

OIIK-1.3.1

22

Bribepure, Kkakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICMCTBUEM CHJIBI HA TEJIO COrJIaCHO BTOpOMY 3akoHy HbrroToHa?

1) MonspHas macca
2) CkopocTb

3) Macca

4) MoMEHT UHEPIIHI

OIIK-1.3.1

23

Bribepure, B Kakoil cucTeMe Tell MOJIHBIH MOMEHT UMITYJIbCa OCTAETCS
IIOCTOSTHHBIM.

1) 3amknyTO#M

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

4) HezamkHyTOM

OIIK-1.3.1

24

Vkaxure, paboTa Kakoil W3 NMEPEUMCIICHHBIX CHWJI paBHA HYIIO TpU
3aMKHYTOH TPaeKTOPUU IBUKEHHUS Tela.

1) Bsizkoro TpeHus

2) Cunbl TpeHUS KaueHUS

3) Tarorenus

4) Cunbl TpeHHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEeIMUMHA YCKOPEHHs CBOOOIHOrO MAJECHUS g HAa BBICOTE
HaJ IOBEPXHOCTBIO 3eMJIM, paBHON paauycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

OIIK-1.Y¥.2




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

[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KOJIeOaHMit
MAaTCMaTUYCCKOro MasaTHUKA, CCJIIM AJIMHY €ro MMoABCCa YBCIIMYUTL B 9
pa3, a Maccy rpy3a — YBEJIMYHUTH B 4 paza?

26 1) YBenmuntesi B 3 pa3a OIIK-1.y.2
2) YBenuuutcs B 4 paza
3) YMenbmuTCA B 2 pasa
4) Ymenbmutcs B 4 pasza
YUto nmpou3ouAET cO CpeIHEH SHEPrHel MOCTYNATENbHOIO JIBUKCHUS
OJTHOW MOJIEKYJIBI Ta3a, €cliid 00beM HEKOTOPOil MacChl MIEalbHOTO
raza u300apruuecku yMeHbInuics B 2 paza?
27 OIIK-1.B.1
1) YBenuuures B 5 paza
2) YMmenwmmTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCH B 2 pa3a
Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIOMICH CUTYalluH: JBa
pa3IMYHBIX MJEAIBHBIX TIa3a — OJHOATOMHBIM M JBYXaTOMHBIH —
HaXOJATCS NPU OAMHAKOBON TEMIIEpaType M 3aHHMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxUMarOTCs aanabaTHIeCKu 0 YMEHbIIICHHs 00beMa B 2
28 | PEE OIK-1.B.1
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHoaTOMHBIN HarpeJcs 00JbIIIe
3) JIByxaTOMHBIN Harpescs OombIie
4) I"a3pl BOOOIIIE HE HATPEIUCH
Cemectp 2
VYkaxuTe siBJICHUE, KOTOPOEe UMEeHYyeTCsl HHTepdepeHimeit BoH?
1) OrubaHue BOJIHAMH MPETATCTBUHA
29 2) Hanoskenne ApPyr Ha JApyra BOJIH, MAYIIMX OT KOIE€pPEeHTHBIX OIK-1.3.1
HCTOYHUKOB
3) OTKJIIOHEHME  BOJH  OT  IEPBOHAYAJBHOTO  HAINpPAaBJICHMS
pacnpoCTpaHeHus IPU NIEPEXO0/IE U3 OHOM Cpeabl B APYTYIO
4) 3aBUCUMOCTD (ha30BON CKOPOCTH OT JIJTMHBI BOJIHBI
[Tpoananu3upyiite, KakuM JOJDKEH OBITH yrojl MajJ€HUs CBETOBOTO
JTy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajatoumm yroi 40°.
30 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OneHure 3IEKTPOEMKOCTh IIJIOCKOT0 BO31YIIHOI'O KOH/IEHCATOPA, €CIIH
31 paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0macth OIK-1B.1

MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOMN BoIoM (€ = 81)?




1) YmensbiuTcs B 4 pas
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3
4) Yeennuurcs B 12 pa3

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

32 1) IIpoBoHUKH OIlK-1.3.1
2) IlonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
ANEKTPOCTATUYECKOTO TOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIHHBIM
3apsiiom?
33 OIIK-1.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsijia
2) K 3apsny
3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsjia MPOTUB YaCOBOM CTPEIIKU
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 10JIsA?
34 1) A/m OIIK-1.3.1
2) B/m
3)B
4) A*m?
Moxer 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
OoJIbIIIE BTIeMEHTapHOTO 3apsiia’?
35 1) Moxer OIIK-1.3.1
2) Her, He MoskeT
3) Moer, HO TOJIBKO €CJIH 3apsiji OTPULATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloTreHunanbHOW HHEPTrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJIBHOI0 3apsija U3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS
4) Kunetnueckoi 3Heprun MPoOHOTO TOYSYHOTO SAUMHUIHOTO 3apsaa B
NAHHOU TOYKE MOJIA
Hanumute popmyny 3akona Oma B nud depenmansHoii popme:
HR=U/I
37 2) R = Q/IPAt OIIK-1.3.1
3)j=c¢'E

HR=P/




38

O1nieHUTE ONTHYECKYIO JJIMHY YTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOU
cpensl S =4 M. [lokazarens npeiaomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YIO COCTABUT. ..

I)5wm
2)6m™m
3) Tm
4)11m

OIIK-1.B.1

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIn
HaMarHM4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HAIpsPKCHHOCTD I10JIA HalipaBJICHA MMPOTHUBOIIOJIOKHO 10110,
BBI3BaBIIEMY HaMarHM4MBaHUe?

1) 'ucrepesncom

2) Ko3punTuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIEH cuion

OIIK-1.3.1

40

Onenure, 10 KaKOW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTUIla, JIETANask C MOCTOSIHHOM CKOPOCTHIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) Oxpy>KHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-1.Y¥.2

41

B kakux enuHMIIaX H3MEpSIETCS HANPSHKEHHOCTh JJIEKTPUUECKOTO
noJs?

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

OIIK-1.3.1

42

YcTaHOBUTE COOTBETCTBHUE MCXKAY MaTrcpuajioM MNpPOBOJHUKA U C€ro
AJIEKTPOITPOBOTHOCTHIO:

Matepuan DIeKTpOonpoBoIHOCTH (o, 1/(OM-cMm)
A) Metamn 1)>10"-10"°
b) [TomympoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-1.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbI TaACHUA O U OTPAXCHUSA (p CBETA.

)a>>o0o
2)a>o
oa=9¢
4a<o

OIIK-1.3.1

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IPEJOMJICHUS] CPENIbl C AUAJIEKTPUUECKON NPOHUIIAEMOCTBIO € = 16 U

OIIK-1.Y.2




MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

Jlnist 0OBSICHEHUSI KaKOT'O SIBJIEHUSI MOKET OBbITh UCIOJIb30BAH MPUHLIUI
I'tolirenca-®penens?

45 1) KorepenTHOCTh OIIK-1.3.1
2) Iudpakuus
3) Ionspuzanus
4) KopnycKyasspHO-BOJHOBOM JTyajii3M
[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakinoHHas perieTka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

46 1) 100 Mxm OIIK-1.V.2
2) 500 Mxm
3) 200 MM
4) 5 MKM
[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpH HHTEp(epeHInn
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTHIO | OT KOT€pEeHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*m*N (N =0, 1, 2, ...).

47 1) 41 OIIK-1.Y.2
2) 3*1
3) 1
4) 0
Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHIJIOBOMA
XapaKTEPUCTUKHU AIEKTPOCTATUUYECKOTO MOJIA.

48 1) ITorenuuan OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
Onenute, Kak 3aBUCHUT AJIEKTpUUECKasl IPOBOJUMOCTb IIPOBOJHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

49 1) Ilpsimo nponoprOHAIBHO OIIK-1.Y.2
2) IIponopuMOHaNbHO CTENEHHU OT PA3HOCTH NOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Onenure, KaK WU3MEHUTCS cuiia ANEKTPOCTATUYECKOTO
B3aMMOJICHCTBHSL JBYX TOYEUHBIX 3apslOB, €CIM OAMH M3 HHUX
YMEHBIINTh B 4 pa3a, a pacCTOSHHUE MEXKIY HUMH YMEHBIINUTH B 2

so | P OIIK-1.B.1

1) Ymensimutcs B 8 pas
2) YMmensmuTcs B 2 pasza
3) Ymenpmured B 16 pa3




4) He usamennrcs

UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHHI
MArHUTHOTO HOJIs?

1) CuyioBble IMHMM MATHUTHOIO MOJISI BCEr1a 3AaMKHYThIe
2) MarHuTHBIC CWIOBBIE JIMHUM HAYMHAIOTCS HA MArHUTHBIX W

o1 3aKaHYMBAIOTCS HA 3JIEKTPUYECKUX 3apsAiax OIK-13.1
3) MaruutHble CWJIOBbIE JIMHUM HAYUMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHuTHBIX 3apsiax
4) MarHuTHble CUJIOBBIE JMHUM HAYWHAIOTCA M 3aKaHYMBAIOTCA Ha
3JIEKTPUUYECKUX 3apsAziax
CnenaiiTe BBIBOJ, KaKOH T'€OMETPUYECKON (HUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHULbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MAarHUTHOW MHYKITHH.
52 1) OkpyKHOCTH OIIK-1.B.1
2) [Tapabomna
3) 'umep6ona
4) Cnupaisb
Ouennre creneHb nossipu3auuu P cBera, €ciii CBET NPEACTABIISIET
co0Ol CMech eCTECTBEHHOIO CBETa C IUIOCKOMOJSPU30BAHHBIM.
NHTEeHCUBHOCTh  MOJISIPU30BAaHHOTO  CBETa B Jydye  paBHaA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb NPEIOMIICHUS BEIECTBA, €CIH CKOPOCTH
CBETa IpPU IEPEXOoJ€ Jyda M3 BO3AyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
54 )12 OIIK-1.Y.2
2) 1.25
3)0.2
4)2.2
PaccuuTaiite yron Mexay ONTHYECKUMHU OCSIMH IMOJSPU3aTOpa H
aHanu3aropa. llpu NpPOXOXKAECHUM CKPEUIEHHBIX MOJsIpU3aTOpa U
aHaJIM3aTopa MHTEHCUBHOCTh CBETA YMEHBIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.Y¥.2
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH
Ha OCH JUIMHHOI'O COJIEHOWJIA, €CJIM TOK B HEM YBEIMYMTH B 4 pasa, a
56 IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa. OMK-1.Y 2

1) YBesunuurcs B 2 paza
2) YBenuuures B 9 pas




3) Ymenpmmres B 9 pas
4) YmenbuTcs B 3 pasza

Cemectp 3

57

YKa)KI/ITe, KaKo€ TeJIO SBJIIETCS a0COIIOTHO YCPHBIM TCJIOM.

1) Ilorsomaer Bee magaolinee Ha Hero U3JIy4eHue
2) OTpakaeT Bce Majaroiiee Ha Hero U3IydeHue

3) M3nyyaeT B pEHTT€HOBCKOM JIMAra30He

4) Nzmydaet B BUIMMOM JTHAIIa30HE

OIIK-1.3.1

58

Y KaKkoro u3 Ten oTpakaTeIbHask CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1

59

Onenure, BO CKOJBKO pa3 yBEJINYMIIACh YHEPreTHYECKasi CBETUMOCTb
abcomoTHO yepHoro Tena npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.

1) B 72 pa3za
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.1

60

Breibepure, kakas  Qopmyma  HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPTeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTOo Tena?

1) ®opmyna depmu-/Iupaka
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [laanka

4) ®opmyna Panes-/xunca

OIIK-1.3.1

61

Kakoe uznydenue sBiseTcsi paBHOBECHBIM ?

1) Anbda-, 6eTa-, raMMa-u3ITyIeHUS

2) TenioBoe u3IyyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE

OIIK-1.3.1

62

VYkaxuTe 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aaHHOM
aOCOJTIOTHOU TeMITepaType.

1) 3akon Credana-bonpiimana
2) llepBblii 3ax0oH Buna

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1

63

VYxkaxure Gopmyity, ONpeaessSIoly0 SHEPTUI0 CBETOBOTO KBAHTA!

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

2) E=h*c

3) E =h*A

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

OIIK-1.3.1




64

[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS TPH
dororddekre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA Ma/IAOIIEro
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercst

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUUBACTCSA

3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS

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

OIIK-1.Y.2

65

[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KHUHETHYECKOW DSHEprueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIer0 CBETa,
YBEJIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuurcs B 2 pasza

OIIK-1.Y.2

66

OueHuTte BeTUYMHY KpacHOU rpaHuilsl GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosib(pama TommuHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToa paHa 2 9B. IToctostanas [Inanka — h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™"° K.

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

OIIK-1.B.1

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOJA DIIEKTPOHA C TTOBEPXHOCTH
KaToJia U3 KaJIMUs OT YaCTOThI TaJar0IIero ceera’?

1) IIpsimo poOMOPITMOHATBHO YaCTOTE

2) IIpormoproHabHO YCKOPSIOIIEMY HaIMPSHKEHUTO
3) IIponopuroHaIbHO KBaJIpaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-1.3.1

68

[Ipoanamm3upyiite, Oymer nu HaOmomatecs Gotodrddexr, ecmu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oTo3¢gheKT BO3MOXKEH, €CJIi KaToJ] HarpeTh 10 TeMIiepaTypsl 347
K

2) He Oyner

3) ®oroadpdeKkT BO3MOKEH, €CIU JTOMOIHHUTEIBHO TMPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIHMYMHON HE
Mmenee 1 B

4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOIATHOCTHIO p =~ (.5

OIIK-1.Y¥.2

69

Onenute, OT KakUX BEJIMYMH 3aBHUCUT CHUJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOUYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM IyUKE;

B) Onepruu ortona;

B) Koaddumnuenra orparkeHns moBepxXHOCTH.

OrtBerT:

OIIK-1.Y¥.2




1)A,B
2)A,B,B
3)B, B
4) A, B

70

[Ipoananu3upyiiTe, B KakuX OO0JACTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXHO HaOmoaeHue agpdexra Komnrona.

1) Bunumslii quana3on

2) Pagnonuamnason

3) TeparepLoBblil fuanazoH

4) PeHTreHOBCKHI 1MaNa30H M TaMMa-u3JIy4eHHue

OIIK-1.Y¥.2

71

CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM TIOJIHOCTBIO IpeKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oronoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBiseT 2.5 3B.

1)4B
2)9B
3)6.5B
4)2.5B

OIIK-1.B.1

72

Ouenure, BO CKOJIBKO pa3 JaBJieHHE CBeTa, MaJaroliero
NEPICHIUKYIIPHO HUJCATBHO 3€PKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATHHO YEepHOM
MOBEPXHOCTH.

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

OIIK-1.B.1

73

Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

2) Ummynbe mpsiMO MPOIOPLIMOHANIEH KBAIpaTy JAJUHBI BOJTHbI

3) UmMnyJibc 00paTHO NPONOPIHOHAJIEH IJIMHE BOJIHBI

4) mnynbe mpsiMO MPOMOPLUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii o0nactu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?

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

OIIK-1.3.1

75

[Ipoananusupyiite, Kakoe W3  IPUBEAEHHBIX  BBICKAa3bIBAHHI
MIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUJIOTHOCTH TIOTOKA
(poTOHOB M UX IHEPrUH

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

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

OIIK-1.Y¥.2




SHEPIUH
4) ng yacTULBl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJAMHATHI U UMITYJIBC

VYKaxuTe, B UeM 3aKJII0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:KkaeHue 0 CylmecCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPBIX ATOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

76 2) PazHOCTB SHEprHid IBYX CTAIlMOHAPHBIX COCTOSHUN paBHA sHepruu | OITK-1.3.1
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa
3) B aTome 371eKTpOHBI IBIKYTCS TI0 OpOuTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO  siapa M
OTPUIATENIHHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIKCBHIBAET CHOCOOHOCTh AaTOMOB K H3IYYCHHIO U TMOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»
1) IMorjiomarh ¥ U3Jay4aTh JUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
71 3HAYeHHUI JHePrumn OIIK-1.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HAO0Op 3HAYEHUIl SHEpruH, JuOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a MOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU
YKaxuTe, K KAKOMY AMAMMa30HY H3IYYCHHs] OTHOCATCS TEPEXOJbl U3
cepuu banbmepa B aTome Bogopoa.
78 1) TemoBoe u3nyueHue OIIK-1.3.1
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Buaumblii cBeT
[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.
79 1) YBemuuunace Ha 4.86 5B OIIK-1.Y.2
2) YMenbmuJjiachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuuniach Ha 9.72 3B
OneHute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKIACHHOTO
COCTOSIHMSI B OCHOBHOE, W TIPH JIaHHOM TMepexoJie IPOU30ILIO
u31y4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.
80 OIIK-1.B.1
1) 0,4 5B
2)1,95B
3) ,25B
4)2,25B
Vkaxure, B U€M 3aKiI04aeTCs runoresa ne bpous:
81 1) JIroOble MHUKpouYacTHLIBI Hapsiny ¢ kopnyckyaspusiMu | OIIK-1.3.1

00/121210T BOJTHOBLIMHU CBOHCTBaAMHU
2) ATOM HE MOXET COJIepKaTh 0oJiee IBYX ANEKTPOHOB, HAXOSIIUXCS




B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HaGOpOM YCTBIPCX KBAHTOBBIX YHUCCII

3) OIHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOpAUHATBI U UMITYJIbC MUKPOYACTHIIbI

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HEMpephIBHO, a
OTACJIIbHBIMHU KBaHTAMHU

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

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

3) YV kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) Slmpo aToma COCTOUT M3 KBAPKOB

OIIK-1.3.1

83

Paccunraiite [uiMHYy BOIHBI ¢ bpoisiad [uIs 3JIEKTPOHA, ABUXKYIIErOCs

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

aneKTpoHa . = —1,6%10" K.

1) 1.6 MmxMm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-1.Y¥.2

84

YKaKUTe KOJIMYECTBO 3HAYCHUH, KOTOpPHIE MOXKET MPUHUMATh
MAarHuTHOC KBAHTOBOC YHCJIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

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

OIIK-1.3.1

85

YKEDKI/ITG, 49TO ONpCACIACT INTaBHOC KBAHTOBOEC YHMCJIO N.

1) DHepreTuyeckue YpOBHH IJIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha
3aJIaHHOE HaIlpaBJICHHE

4) BennunHy  MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaTPaBJICHUU

OIIK-1.3.1

86

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

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEpru CTAllMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BeaiuuuHy MOMEHTAa HMIYJbCa JIEKTPOHA B 33JaHHOM
HATIpaBJIEHUH

4) DHepreTHYecKue ypOBHHU AJICKTPOHA B aTOME

OIIK-1.3.1

87

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

1) DitamTeitna u ne Xaaca
2) llTrapka

3) DTTHHTCray3eHa

4) AaponoBa-boma

OIIK-1.3.1




Kak Ha3pIBalOT IWHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIMMH 4aCTOTHI ITaJar0omcro cBera?

88 1) OpanxeBbIMU CIIyTHUKaMU OIIK-1.3.1
2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHM CIIyTHUKAMH
4) AHTarOHNCTUYECKUMHU CITYTHHKAMH
[MosicHuTe pu3HUecKuii CMBICT BOJIHOBON (DYHKIIHU.
1) BonnoBas pyHKIMS MPOMOpLHHOHAIbHA SHEPTHUH YaCTHUIIbI
2) IlpousBeneHne  BOJHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
CONpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
89 OIIK-1.3.1
00HapY:KeHHUS YaCTHIbI.
3) BonmnoBas (yHKIMs 00paTHO MPOMOPIIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins
4) BonHoBast (yHKIHS TPEACTABISIET COOOM KHMHEMATHYECKHUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.
Bribepure BEPHYIO (OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:
90 | 1)AE*At=h OIK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PEpMUOHAMHU.
1) DnexTpuuecku 3apsyKEHHbIE YaCTULIBI.
91 . OIIK-1.3.1
2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.
3) Bce yacTunsbl ¢ NoJayneabiM CIIMHOM.
4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.
Kak Ha3piBaeTcs TBepJo€ Te€NO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTBIO 3aI0JIHEHA, 30Ha MPOBOANMOCTU — MOJIHOCTBIO CBOOO/IHA,
a IIMpUHA 3aMpelleHHON 30HblI BEJMKA MO CPABHEHHIO C HEPrUEH
TEIJIOBOTO JABMKEHUS?
92 OIIK-1.3.1
1) IIpoBogHUK
2) In31eKTPUK
3) IMonynpoBoaHUK
4) ITpuMeCHBII MOTYNPOBOHHUK
Kakyro pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?
o3 | D) Ame OITK-1.3.1
2) dx/c
3) x/m
4) 1x/>B
Kakas BHecucTeMHasi e IMHUIIA UCIIOJIb3YETCS JUIsl U3MEPEHUSI SHEPTHH
o4 | MUKPOUACTHI? OIIK-1.3.1

1) 3B




2)A
3) kKan
4) spr

Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIBl U BPEMEHH INpeObIBaHUSA €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

95 OIIK-1.B.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJJHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIe
HeompeaeJIeHHOCTh BpeMeHHU
B xome w3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLiIa
orpesieNieHa X-COCTABIISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CJenyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) Bpemsi u3HM W DHEpPrus DJJIEKTPOHA HMMEIOT CYIIECTBEHHYIO OMK-1.Y 2
HEONPEIEIEHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MO:KeT ObITh OIpeaejeHa ¢
BBICOKO TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCAa DJIEKTPOHA HUMEIOT CTPOTO
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3biBaeTcsl cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPTUu?
97 1) Bo30OyxxaeHHOE COCTOsSIHUE OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHUE
4) BaneHTHOe COCTOsSIHUE
B uewm 3akmiouaercst TyHHeNbHBIH ) exT?
1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
NEPUOIUYECKOM MTOTEHIMAIE
2) B xoprycKynspHOM TMOBEICHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS
08 IIPU MPOXO0KACHUH €r0 UYepe3 Y3K0O€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoxaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KOrjJa 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOr0
O0apbepa
Kakpne moaBMXKHBIE YaCTHIBl WM  KBa3WYacTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 OIIK-1.3.1

1) DnexTpoHbI
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH




4) Uounbl

B pesynprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYWIICS HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W ONpPENETUTEe, KaKOro THIIA
MpEeBpAICHHE POU30LUIO B YKA3aHHOM ClIydae.

100 1) isa p-pacmana OIIK-1.Y.2
2) a-pacnafg
3) y-pacnan
4) K-3axBart
Bornpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUN
IIpouumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuUiUme
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.
VYKaxxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHM YCIOBUEM
JUISl KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJIbKY /ISl YCTOMYNBOM
UHTep(epeHIINOHHOI KAPTHHBI HEO00XOAUMbI PABEHCTBO [JIMH
BOJIH (2, CJIeI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aApPUAHMbL OMeema U
3anuwiume apeymeHnmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 NMEPEeUUCICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
102 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
3)n=2,1=0,m=0 OIIK-1
Hhn=2,1=1,m=-1
Otser: 1, 3 n 4, I0CKOJBKY I'IABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunosume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JIEUCTBYIOLLEH Ha TENO CHIION.
103
JBrxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
OtBet: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCLE008AMENbHOCHb.
104 3anuwume coomeemcmeyOWYIO NOCIe008aMeNbHOCMb OVKE Clea

Hanpaeo:
Pacnonoxure NEPCUYUCIICHHBIC HIKE TEJIA B IIOPAAKE BO3PACTAHUA UX




MOMEHTa HHepUUU. Macchl U XapaKTepHblE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMHU.

A) ap
b) ToHKO€ KOIBITO
B) Hununnap

OTtBer: ABB

Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
omeem:

OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHILMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro0
CONPOTHUBJIEHHE, a2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.

Ipumeuanue. CuctemMa OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
YyeThIpex NpeA0KeHHBIX M 000CHOBAHHEM BBIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIBHO
yKazaHa mudpa u NpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIlCHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBETA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHTHI, UCIIOJIb3yeMbIe MTPU BbIOOpE
orBeroB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMOKY WJIK OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBIN OTBET WU ero oTcyTcTBHE — () 6aymioB

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

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

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBIICHBI B Ta0wmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHUSA
WMHAMKATOPOB, XapaKTepU3YyIOIUX ATanbl (HOpMHUpPOBAHHUS KOMIIETEHIIMM, coaepx aTrcs B
JOKaJbHBIX HOpMaTUBHBIX akTtax ['YAIIL, perinameHTHpyOIMX TMOPSIAOK U MPOLEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauY€HUE JIEKIMOHHOTO MaTepuajla — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
rIyOoOKOe W SICHOE W3TOKEeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JNOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

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

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMOIaBATENIEM;

— pa3BuTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KAauecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

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

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHBbIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepuaja IpU TMPOBEACHUU KOPOTKUX TUCKyccUd 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

JICKITUU COTJIacHO pazfaenam (1abm.3) u remam (Tabm.4).

11.2. Meronnueckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoliecca, 3aKJIF0YarOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS TT0J] PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIErOCs SBISETCS MPUBUTHE 00YIAFOIIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH 110 U3y4aeMOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUA TPH PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3Y4YCHHS KOHKPETHOM Yy4eOHOM
JMCITUTIIVHEL,

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



— obecrnedyeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHON M MHIUMBUAYAIBLHOU (opMm
00yJeHwusI.

TpeOoBaHUs K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON paldOTHI BBIIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMmbl MpakTUUeCKuX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPaMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOMpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJICHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauveckie yKazaHWsl [0 TMPOBEACHUIO MPAKTUYSCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanmss u BosHbl. Tepmommnamuka. COopuuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBposckas, FO.A. Hosukosa, B.K. Ilpununko, E.B.
Pytbkos, F0.H. Lapes. CII6I'YAII, 2018.67 c.

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

3. KBanroBas ¢usuka: cOopuuk 3amad / [B. M. AuapeeB u np.]; mox pen. H. II.
JlaBposckoii u 0. H. apesa. — 2-e uzna., nom. — CII6.: 'YAII, 2023. — 60 c.

Crpykrypa u hopMa oTyeTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COMEPKATh: TUTYJIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBAaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE NHUCLUUIUIMHBI, Ha3BaHUE
MPAKTUYECKOH padoThl, GaMwins W WHUIHAIB TpernoaaBarens, (GamMuius W HWHULUATBI
CTYJEHTa, HOMEp ero yueOHOM! IPyMIIbI U J1aTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKaTh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, paCueTHO-aHATUTUYECKHE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600s1 10 IpoIeIaHHON paboTe JOHKHEI COAePKATh OCHOBHBIC PEe3yIbTATHI IO paboTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

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

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

[Tpu ¢opmupoBaHNK 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. Meronuueckue ykazaHMs Ui OOYYaIOIIMXCSl IO BBITOJHEHHUIO JTa0OpaTOPHBIX
pabor.

B xozxe BeImonHEHHS J1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh H
3aKpenuTh 3HAHMA, MPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAMOHHONW XapaKTEPUCTUKOW OO0YyJaromerocs.
BeinosnHenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIUTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.



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

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUIUHBL;

— 3aKpeIUvIeHue, pa3BUTHE U JAETaln3alusl TEOPEeTHUECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKIUSX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHU K IPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminae Dusuka JOMKEH BBINIOTHUTH OMpeelieHHOe 4YHciio j1abopaTopHbiX pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

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

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHWE PAOOTHI M TEOPETHUECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAaHHOW JHTEpaType U
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBIITyCKaeMbIe KadeIpoii.

BomonusaTe paboTy CTYIEHTY pa3peliaeTcs, JUllb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT MTOHIUMACT:

— Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

- Kakas [eJIb TIepe]] HUM MTOCTaBIICHA;
- KakMMH MpUOOpaMHU U KaK BeIyTCsI U3MEPEHUS;
- Kak cJeayeT MPOBOJUTH IKCIIEPUMEHT.

[TonydeHHbIH 1oMyck K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHale.

B mpomecce BbImonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYIEHTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpPYIIbl; paMWidg U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE MpubOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas Tpara BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toi1 moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuchk CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
O3HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBIMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.



[To pesynbpTatam, 3a)MKCUPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3alIMIIaeT €ro Ha CIeayroleM 3aHaTuu. [lpu 3amuTe ordera MOTyT OBITH 3a/aHBI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJTYYCHHBIM pe3ynbTaraM. 3a
NPUHSATBHIA OTYET MPETIOIaBaTelb BHICTABISIET CTYICHTY OIEHKY M ITOCIIE 3TOTO COOOIIaeT HOMED
Y Ha3BaHUE CIIEAYIoMIeH JTabopaTOpHOU pabOTHLI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOPHOH padboTe

OT4eT NOKEH CONEPIKATh CIELYIOIINE PA3ACIIbL:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPATOPHOM palbOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CrietyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO0 BHIA NPHUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPHUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmybl.

PaGounMu Ha3bIBAalOTCS TOJBKO T€ (POPMyJNBl, MO KOTOPHIM HEMNOCPEACTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccelyeMbIx BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, YTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bece npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUH B 9TOM Pa3zAeiie TOXKE HE MPUBOIATC.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUN.

B sTOM pasnene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NPEICTaBIATh B BUJAE HAIVAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHKUE JECATUUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT pazaes HyKeH s TOro, 4TOoObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

B ostom pa3znmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYINBI, MO KOTOPBIM
IPOBOJWIIACH MaTeMaTHudeckass o0paboTka pe3ysibTaToB M3MepeHHUH. [I0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN 10 Ka)XKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omwuOoK. Teopus MOTrpentHocTe OOBIYHO OBbIBACT HAMWCAaHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOTO C BBICIIEH MaTemMaTukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTAaBUTH JIMIIb CaMOE€ BaXKHOE II0 3TOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJAATCA HA OTIEJIBHOM JIMCTe. B 1r000M cilyyae OHM JOJKHBI OBITh IOJNHMCAaHbl U
IPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTeNbHO
BBINOJIHAIOTCS HA MHJUITMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeIMYMHA M B KaKuWX E€JAMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbl KOOPAMHATHOU CeTKH. M3MepeHHBbIE HAa ONBITE 3HAYECHUS MOJIUCHIBATH




Ha ocax He cieayeT. Ha rpaduk o0si3aTeNIbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUYKH, U
MPOBOAMUTCS coenuHsomas ux JuHusA. OKOJIO OJAHON WM HECKOJBKHUX TOYEK OTKJIaJbIBAIOTCS
CUCTEeMAaTUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONINX H3MEpeHUi (moapobHee 00 3TOM moiiner
peyb HUXKE).

8. OxoHUaTEIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HalucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU INOTPCIIHOCTAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPaBHHUTD
9THU PE3YJIbTAaTbl U HUX IMOIpCIIHOCTHU, CACIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO 065[33T€JII>HO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B paboTe 3HaueHUs] OMHON U TOH e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 X COBMA/ICHUU WJIK HECOBIACHUH.

B cIy4dac, Koraa MCEXKIAYy CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCIOOIYCTUMBIC
pPacxoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

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

BrIBOI TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU 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. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpMAaTHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CMHCKA WCTOYHUKOB CTYACHTAM 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

Mertoanyeckre yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpAaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMNX TocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIC:
Mexanuka. Konebanust u Boiubl. MonekynspHas ¢usuka. Jlabopatopusiii npaktukym // U..
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Mpununko, FO.H. apes, b.®. [Hudpun. CIIGI'YAIIL, 2014. 132 c.
DnekTpuyecTBo M MarHetusM. Jlaboparopusiii mpaktuky™m // A.B. Konsuienio, E.H. Kotnukos,
H.IT. JlaBpoBckas, FO.A. HoBukosa, B.K. [Ipununko, I'.B. Tepemenko. CITIGI'YAIL 2021. 103 c.
BonnoBass onrtuka. Jlabopatopuwiii mpaktukym //E.H. Kotmuko, W.I1. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBuxosa, A.H. Tporun. CII6GI'YAIL 2013. 68 c.
Bonnosas ontuka. YueoHo-Metoaudeckoe mocooue // E.H. Korinukos, FO.A. HoBukosa, I'.B.
Tepemenko. CIIGI'YAIL 2019. 118 c.
KBanToBass ¢usuka. Jlaboparopusiii mpaktukym // B.M. AmnapeeB, M.IO. Eropos, W.U.
KoBanenko, A.B. Kombuisiio, E.H. Kornukos, WU.II. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIGI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus il 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl



B Xone BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00YJaIOUIHIICS BBITOIHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

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

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesnecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAeMbIX 3HAHHU, 00ECIICUMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

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

11.5. Meronuueckne yKa3zaHusl Ui OOYYalOIIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOIHUTh BCE KOHTPOJBHBIC MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIsSeT OalIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJaroNIuXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAaHUM, 00Oydyarouxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
¥ 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! W 3amaHus. KOHTpOJIbHOE MEPONpPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 3a HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIIPHUATHIO.

JlukBuanust 3aJ0JKEHHOCTH, 0Opa3oBaBlIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMcs
3aHATHI 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOyJaromerocs OT OTBETOB HaA 3aHATHUSX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIerocss Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOKET OCYIIECTBIATHCS Ha
VHAMBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jis
MPOMEKYTOUYHOW aTTeCTalu: TOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WU JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTMHE.

B teuenme cemectpa s momycka K auddepeHIMaNIbHOMY 3aueTy WIH SK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX pabOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe AucTaHIMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «YyJIOBJIETBOPUTENIbHO». B ciyyae HEBBINOIHEHHS BBILIEH3IOKEHHOIO CTYIEHT, MpHU
YCHEIIHOM MPOXO0KIECHUU MPOMEKYTOUHOM aTTECTAllMU, HE MOXKET MOJYUYUTh aTTECTALIMOHHYIO
OLICHKY BBIIIE «YZOBJIETBOPUTEIHHOY.

11.6. MeTonuueckne ykazaHUs UIsi 00YYaAIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
arrecraluu.

[IpomexyrouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
POMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceost:



— D9K3aMeH — ¢opMma OICHKM 3HAHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM pabOThl, CIOCOOHOCTH
NPUMEHSTh WX JUISl PEIICHHUS MPAKTUYECKUX 3a7ad. JK3aMeH, KaK MPaBHUIIO, MPOBOIUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOPOIII0Y», «YAOBIECTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHO.

— muddepeHIMpOBaHHbIA 3a4eT — 93TO (opmMa OIEHKH 3HAHWUH, TOJYyYECHHBIX
o0ydarmuMcs IpU W3YYeHUH JUCIHUIUTUHBI, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIBCKUAX Pa0O0T U MPOXOKIEHUHU MPAKTHK C ATTECTAIIHOHHOW OI[EHKOM
COTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIHLHO», KHEYAOBICTBOPUTEILHO.

B Teuenue cemecTpa cTyaeHTy He0OX0IUMO cAaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 75% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HIKe OLleHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpomio".

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

Kputepuu oniennBanust chopMHUpOBaHHOCTH KOMIIETEHLIUN 00y4Yaloerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOEHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS aprYMEHTHUPOBAaHHBIE, BCECTOPOHHUE. Y MEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YPOBEHb CAMOCTOSITEIIbHOCTH, BBICOKAS 4IalITUBHOCTh MPAKTUYECKOT0 HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJABMHYTHIN». KomnereHuun
chopMupoBaHbl. 3HaHUS OOIIMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHuil. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSTEJIbHOCTH YCTOMYMBOIO MPAKTUYECKOTO HaBBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerenninu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSATENIbHOCTU MTPAKTUYECKOIO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUS U HAaBBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpUEHTHpaMU NpPH MOArOTOBKE K MPOMEKYTOYHOM aTTECTallUd 10
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
yTOOBI NEpe] MEepPBBHIM THEM Hauala CecCHMM OBbUTM CIaHbl W 3alIMILIEHBl BCe JIabopaTOpHbIE
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpOMY HE0OXOJMMO MpOWTH arrectanuio. [Ipu moAroToBke kK ceccuu cieayeT Bech 00beM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSM, OTBEACHHBIM JJIsl IOJTOTOBKH, KOHTPOJIUPOBATH
Ka)KIbIH JI€Hb BBIIIOJHEHUS paOOTHI.

Cucrema OLIEHOK NPU NPOBEJEHUM TEKYLIETO KOHTPOJISI U MPOMEKYTOYHOW aTTeCTalluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTaluu
CTYJEHTOB M acCIHUpPaHTOB, OOydYaromMxcs IO o0Opa3oBaTelbHBIM MpOrpaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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