MUHUCTEPCTBO HAYVKM 1 BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJIEPALIN
denepanbHOE rocy1apcTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKACHHUE BBICIICTO

oOpa3zoBaHus
"CAHKT-TIETEPBYPI'CKUI TOCY JIAPCTBEHHbBINM YHUBEPCUTET
ADPOKOCMMUYECKOI'O ITPUBOPOCTPOEHUSA"

Kadenpa Ne 3

VTBEPXJIAIO
PykoBouTesis 06pa3oBaTelbHO#M NpOrpaMMbl

JIOIL. K. T.H.

(IOMKHOCTE, Y4, CTENEHb, IBAHHC)

10.B. Bakureesa
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PABOYASI [TPOT'PAMMA JTUCLIUTIJIMHBI

«Duzuka»
(Haumenopanne AMCIHIITHHEL )

Ko HampaBIeH:s TOArOTOBKH/ 11.03.01

crenuaNrsHOCTH
HaumeHnoBaHue HalpaBieHHA PaMOTEXHHKA
MOArOTOBKH/ CIIEHUAIbHOCTH

HaumeHoBanue PaMoTeXHIYECKHE TEXHOIOTHH 1 ANNApaTHBIA HHTEPOCHC
HallPaBIEHHOCTH HepOHHBIX ceTel
®opma obyueHust oyHas
['on npuema 2024

Cankr-Iletepbypr— 2024




Juer cornacoBanus pabouei mporpaMMbl TACITHILTAHEL

[Iporpammy coctaBu (a)

JIOIL., K.Gh.-M.H. /5 Af‘j/ 17.06.2024 B5.B. JloGanoB
S~

(J10/DKHOCTD, Y. CTENICHb, 3BAHHE) 110,111HCh, JIaTa) (uaHuMasl, (haMHIns)

[Tporpamma onobOpeHa Ha 3acenanuu kadeapsl Ne 3

« 18 »  wmioHs 2024 r, npotokosn Ne _15

3aBemyromuit kapeapoit Ne 3
JLT.H., Ipod. 33% i 18.06.2024 A.B. Konbuis1ios

(yu. crenens, 3BaHKE) i (noanuce. para) (nEnumanst, Gamuans)

3amecTuTeNh AUPEKTOpa MHCTUTYTa Ne2 ojM4ecKoit pabore
JIO1L., K.T.H., JIOIL 7 24.06.2024 H.B. MapkoBcKasi

(A0JIAHOCTD, V4. CTENEHD, 3BAHUE) W,D,HHCI). nara) (ERIHATLL, havMpans)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpHara IO HalpaBJIeHHIO NOATrOTOBKM / crnenuanbHoctd 11.03.01
«PagmorexHukay HampaBiIeHHOCTH «PaaroTexHUYecKne TEXHOJIOTUN U allapaTHRIN nHTepderic
HEHPOHHBIX ceTeiy. Jluctumirnna peanu3yercs kadenpoii «Ne3y.

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

OIIK-1 «Cnoco0eH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTEMaTUKH I PELICHUS 3a]1a4 MH)KCHEPHOU JEeSTEIbHOCT

OIIK-2 «CrnocobeH caMOCTOSITENbHO MPOBOAUTH IKCIEPUMEHTAIbHbBIC MCCIEIOBAaHUS U
HCIOJIb30BaTh OCHOBHBIE MTPHUEMBbI 00paOOTKHU U MPEACTABICHUS OTYyYEHHBIX TaHHBIX)»

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

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
yueOHOro mpoliecca: JIEKIUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabora.

[IporpamMmmMoil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIOIIUE BUIbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

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

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

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

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

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

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

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u Kon n HaumeHoBaHue HHIUKATOpa
HAaUMEHOBaHUE
KOMTIETEHITHH JOCTHXKEHHS KOMITETCHITUU
KOMIIETEHITHH
OIIK-1.3.1 3HaTh ¢pyHIaMEHTAIbHBIC
OIIK-1 Cnocoben 3aKOHBI IPUPOIBI 1 OCHOBHBIE (PH3UYECKUE
HCII0JIb30BaTh U MaTeMaTUYeCKUE 3aKOHbBI
nojoxenusd, 3akoHbl | OIIK-1.Y.1 ymeTs npuMeHsTh pU3nUecKue
U METOJIbI 3aKOHbBI 1 MaTeMaTH4YeCKHE METO/IbI JIJIs
Ob6memnpodeccnoHanbHBIE
€CTECTBCHHBIX HAYK | PEHICHUS 3a7a9 TEOPETHUECKOTO 1
KOMIIETEHIINH
Y MaTeMAaTUKH JJIs MPUKIIAHOTO XapaKTepa
pelIeHus 3aaa4 OIIK-1.B.1 BnageTs HaBbIKaMU
WHXEHEPHOM WCIIOJIH30BaHUS 3HAHUHN (HU3UKHU U
JESITEIILHOCTH MaTEeMaTHKH JIJIsl pelIeHUs 3a1a4
VWH)XCHEPHOU JIeSTeIbHOCTH
OIIK-2.3.1 3HaTH OCHOBHEIE METOILI U
CpEeJICTBA MPOBEACHUSI SKCIIEPUMEHTAIbHBIX
UCCJICIOBAHMIA, CUCTEMBI CTAaHIAPTH3AIUH U
cepTuduKaIuu
OIIK-2.Y.1 ymers popmynupoBaTh B
OIIK-2 CriocoGen yMETb GOpMy.Lip
paMKax MOCTaBJICHHOM 1IeJT POeKTa
CaMOCTOSITENIEHO
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a]1a4,
MIPOBOJUTH
o0ecrevynBaroIuX ee TOCTHKEHHE;
IKCIIEPUMEHTATIbHBIC
OIICHUBATh JOCTOMHCTBA M HEJJOCTATKU
O6menpodeccuoHaabHbIE | UCCICIOBAHMS U
BO3MOXKHBIX BApUAHTOB PEILICHUS 3a]a4H;
KOMTIETEHITHH UCIIOJIb30BATh
OTIPE/ICIIATh OKUACMBIE PE3YIbTAThI
OCHOBHBIE ITPUEMBI
pelIeHus BbIACTIEHHBIX 3a/1a4; BEIOUpATh
00paboTKu U .
CHOCOOBI ¥ CPE/ICTBA U3MEPEHUN U
IpeJICTaBICHUS
MPOBOAUTD SKCIIEPUMEHTAIILHBIE
MOJTyYEHHBIX JaHHBIX
WCCJICIOBAHUS
OIIK-2.B.1 BnageTs cnocobamu o0pabOTKH
Y TIPEJICTABJICHUS MTOJTYYEHHBIX JAHHBIX U
OLICHKH MOTPEUIHOCTH PE3yIbTaTOB
U3MEPEHUN

2.  Mecro pucuuniunsl B cTpykType Ol
JuctunimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
IpY U3YYCHHUHU CIEAYIONINX JAUCIUILTIH:




— «MaremMaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;
— «MaremaTnka. MaTemMaTHdeCKHI aHAIIN3,
— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.
3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOATEJIBHOE 3HAYEHUE, TaK U UCIOJIb3YIOTCS IIPU U3YUYEHUN IPYIUX JUCLMILIAH:

— «DIIEKTPOTEXHUKAY,

— «MexaHuKa»;

— «MarepuanoBeneHue;
— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHIUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboThI Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 204 68 68 68
B TOM YHCJIE:
nexumu (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus (113), 51 17 17 17
(qac)
naboparopusie padbots (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 126 54 45 27
CamocmosamenvHas paboma, Bcero (dac) 138 58 67 13
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3., OK3. OK3. OK3.
DK3.**) OK3.
IIpumeuanue: " kannaTcKuil SK3aMeH
4. ConepxaHue TUCIUTIINHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIAHEI IO pa3/ieiaM U BUIAM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Pa3nensbl, TeMbl IUCHUTIITMHBI (qac) (C3) | (aac) (qac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 19
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 20
Wtoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnextpuyecTBo 11 7 8 23




Paznen 5. Margetusm 11 8 6 22
Pa3znen 6. Onruka 12 2 3 22
Uroro B cemectpe: 34 17 17 67

Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 5
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 4
Paznen 9. ®uszuka atToMHOrO sizipa 12 3 7 4
Hroro B cemectpe: 34 17 17 13
Hroro: 102 51 51 138

[lpakTHueckas TOATOTOBKA 3aKJIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  OMNpPENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETBHOCTHIO.

4.2. ConepxkaHue pa3ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena Haszpanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka fABWXKEHHS MartepualibHOM Touku. Ilyth wm
nepemenienne. Ckopocte u  yckopenue. HopmanbHoe u
KacarenpHOe yckopeHus. [locTymaTenbHoe M BpalaTeNnbHOE
nBwkeHne. OcCHOBHasi 3ajaya KWHEMAaTUKW MaTepUaIbHOMN
Toukd. CBS3pb JMHEWHBIX M YIJIOBBIX BEJIMYMH IpU
BpalaTeIbHOM JIBHJKEHHH.

WNuepumanbHple  cucteMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OCcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukd. HewHepumanbHBIE CHUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmmyibca. LlenTp
Macc u ero asmxeHue. Cucrema LeHTpa Macce.

Mexannueckass pabota W MOIIHOCTh. KuHeTHueckas >HEprus.
3aMKHYTBIE U HE3aMKHYTbIE cUcTeMbl. [loTeHIManbHAas SHEpTrus
cucteMbl. CBsi3b MEXAy NOTEHIMATBHOW SHEPrueid M IMOJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsSI MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKH BpallaTeIbHOTO
JBWKEHHS  TBepporo  tena.  KuHetmdeckas — sHeprus
BpalIaroUIerocs TBEpJ0ro Tea.

IToctynatet crienaabHOM TEOpUH OTHOCUTEIBHOCTH.
JlopeH11oBO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PENAATUBUCTCKON MexaHWKU. VIHTepBan, €ro MHBAPUAHTHOCTb.
PenaruBucrckuii UMITYJIbC. OcHoBHOE ypaBHEHHE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPIus
pensituBUCTCKOM 4actuibl. CBsizb Macchl W sHepruu. CBsi3b




MEXJly SHEepruel u UMIYyJIbCOM YacTUIIBI.

Pazgen 2.

Kosie0anus u BOJHBI.

I"apmonunyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MareMaTU4eCcKril MasTHUK, QU3NUYECKUN MASTHUK, KOJICOaHUS
noa JaedcTtBueM ymnpyro cuibl). CrokeHue KoJaeOaHwHi.
Huddepenunansoe ypaBHeHue Konebanuil. CBoOOAHBIE,
3aryxaroiue kosebanus. Beinyxxaennsie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX TPOIECCOB (TUIOCKUE M CepHuecKue
BOHBI). BosHOBOoe ypaBHeHuwe. [IpuHIUN Cymeprio3uIuy.
Oueprusi BoyiHbl. [loTok 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyasi BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOH
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaasi pusnka.

TepmoauHamMuueckue CcoCTOssHMSA M mpoueccsl.  [loHsAtue
byHkuMu  coctosiHus. BHyTpennssi sHeprus. KomaumdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
HA4aJl0 TepMOAMHAMUKU. TemnepaTypa U BHYTPEHHs DHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasia TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasInYHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJiekysl. CpenHsas KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YPaBHEHHE  KHHETHYECKOW  TEOPHMM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onextpuueckuid 3apsna. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBie 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  Dnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepno3uunum.
OnexkTpudeckuil aumons. Pabora cHIl 3IEKTPOCTATUYECKOTO
nonsa. Teopema O LHUPKYJIALIMHM BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca s 371€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnexkTpocTaTMKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusnekTpudeckas
MIPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca s 3JIEKTPUYECKOrO IOJISL B AUDIIEKTPHKE.
[Tone BHYTpH MPOBOJHUKA.

OnekrpoeMkocTs.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
O6beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuiia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM u  auddepeHuanbHoN
dbopmax.

Pasnen 5.

MarsHeru3m.
3akoH bwuo-CaBapa-Jlamnaca. 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 HAIPSHKEHHOCTH MAarHUTHOTO TTOJIS.

3akon ®apages. [lpaBuno Jlenna. Camounnykuus. B3zanmuas
WHTYKITAS.

OObeMHass TMIOTHOCTh JHEPrHMM MarHUTHoro moss. Cucrema
ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX  BOJIH.  Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS W OTpPaXKEHUS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. [Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomspuzanust cBeta. 3akoH
Mairoca.

Paspen 7.

KBantoBas onruka.

TennoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢Qopmyna Ilnanka.
KBanToBast onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenne cBeta. KopnyckynsapHo-BoaHOBOH nyanusm. Dddexr
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoins.
®da3oBas U IpynnoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BoxHoBas
GbyHKIIMSI, €e OCHOBHBIE CBoMcTBa. Omeparopbl (PU3HMUECKUX
BeMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBwxkeHusa. CBoOomHas dactura. Yacruia B OeCKOHEUHOMH
noTteHnuanbHol same. KBaHTOBBIA ocmmmisitop.  Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

ATOM BOJOpOJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUHW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B aroMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snextpoHa. [Ipuniun
TOXKJECTBEHHOCTH MUKpouyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpust BOJIHOBOM (YHKIIMHM CUCTEMbI OJTMHAKOBBIX YACTHII.
[punnun [laynun. OObsACHEHHE NEPUOJUYECKOM CHUCTEMBI
snemeHToB [[.M. MeHneneeBa. DHEpreTUUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4ecKkou CBsI3H.

Pa3nen 9.

®Du3uKa AaTOMHOI0 A/ApPA.

AtomHoe sapo. Jedekt macchl, sHEprus CBA3U sapa. SnepHbie
cuiabl. Mojenu  aToMHOro  siApa:  KamelbHas  MOJEINb,
obOoyioueyHasi MoOAENb. Buabl pagHMOaKTUBHOTO H3ITYYCHHUS.
3aKkoH pagrMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
['amMma-n3nydyenue. YacTulbl 1 aHTUYACTHIIBI.




Snepubie peakuuu. Peakumm nenenust sanpa. llenmHast snepHast
peakuus. SaepHbie peakTophl.

DyHIaMEeHTaIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
BHGMCHTapHLIX YaCTHlIl. KBapKI/I.

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

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

No
n/n

TeMbl MPaKTUYECKHUX
3aHATUN

N3 Hux Ne

TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeria
(uac) MMOATOTOBKH, | AMCITUI

(dac) JIMHBI

Dopmbl
MPaKTUYECKUX
3aHATHUU

Cemectp 1

Kunematuka u
JUHaAMHKa
MaTepUAIbHON TOYKHU

Pemrenue 3agau 2 1

Kunemaruka u
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela

Pemenue 3amau 3 1

CrnenunanbHas Teopus
OTHOCHUTEIBHOCTH

Pemenue 3amau 3 1

Kunemaruka u
IUHAMHKA KOJeOaHUHI

Pemenue 3amau 3 2

XapakTepucTUKU
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau 3 2

MounexkyisapHo-
KHHETUYECKasi TEOPHs

Permtenne 3agau 3 3

Cemectp 2

Hanpsioxkennocts u
IIOTCHII M AJI
ANEKTPOCTATUYECKOTO
I10JIs1

Pemrenue 3agau 3 4

JBmxenue
3apsKCHHBIX YaCTUIL B
AJIEKTPOCTATHYECKOM
oJie

Pemrenue 3agau 2 4

JupneKkTpuky B
AIEKTPUUECKOM MOJIE.

Konpaencarop

Pemrenue 3agau 2 4

10

XapakTepuCTUKU
JIEKTPUYECKOr0 TOKa

Pertenne 3agau 3 5

11

Nunykius
MardHUTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau 3 5

12

3akoH
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MAarHMTHBIX

Pemrenue 3agau 2 5




TOJISAX
13 Wntepdepennus, Pemenue 3anau 2 6
nudpakmms,
MOJIIPU3AIUS
Cemectp 3
14 | TennoBoe uzny4yeHue, Pemenne 3anau 2 7
dhoTodrddext
15 | Dddexr KommnroHa, Pemenue 3anau 3 7
cBoiicTBa (HOTOHOB
16 AToMm BoJopoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CooTHoOIIEHHE Pemrenue 3agau 3 8
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
[lIpenunrepa
ITorennuanbpHbIE
Oapbepsl
19 S nepHbie peakuumn Pemrenue 3agau 3 9
Bcero 51
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHBIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMIIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTPOHA 3 5
10 | Konpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHHS 4 7
12 | Buemnunii potodrpdext 3 7




13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3IyxXe
Bcero 51
4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronuXxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bug camocrositenbHOM paboThI
qac qac qac Jac
1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 46 19 23 4
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 46 20 2 4
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUHON 46 19 29 5
arrectaruu (ITA)
Bcero: 138 58 67 13

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

o 7-11.

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

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

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

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

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




2021.-312c.

https://znanium.com/catalog/
product/1093071

Hponos, U. E. BosHOBBIE IIPOLIECCHI.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanuii, 2020. — 266 c.

https://znanium.com/catalog/
product/1093057

Hponos, U. E. dusnka MakpoCUCTEM.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
Jlabopartopus 3nanui, 2020. — 210 c.

https://znanium.com/catalog/
product/1984918

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. Uponos. - 12-e uza. - Mockaa :
JlabGopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/
product/1984909

Hponos, U. E. KBanToBas dusuka.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/
product/1984908

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Mpomos.
- 14-e u3. - Mockaa : JIJaboparopust 3HaHHIH,
2021.-434c.

https://e.lanbook.com/book/1

42380

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 16-¢ usn., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.
MonexynsapHas ¢usuka - 2020.

https://e.lanbook.com/book/1

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[letepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®u3suka TBEpAOro Tena. Puzuka aTOMHOIO
siipa U 3JIeMeHTapHbIX yactul - 2019. - 320
c

https://e.lanbook.com/book/1

15197

Crpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢pusuku B 3 kH. Kaura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - Mocksa: U3narensctBo FOpaiir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aisa 6akanaBpoB / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
HOpaiir, 2019. - 441 c.




https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe
product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :
NHO®OPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | Cazonos, A. b. Snepnas ¢pusuka : yaebHoe
noco6wue st By30B / A. b. Ca30HOB. - 2-¢

U3J., ucup. u pom. - Mocksa : M3gatenscTBo
IOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215 | Cazonos, A. b. Snepnas ¢huzuka u
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J01. -
Mockga : M3narensctBo FOpaiit, 2020. - 98
c.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOUMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabymie 9.

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

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOoHHAs BEPCHS KypHaAIa «Y ClieXu
¢usnueckux Hayk», OU3NYeCcKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
oOpa3zoBaHHE

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s npeacTasieH B Tadauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t Haumenosanue

1 MS Office

2 MS Windows

8.2. [lepeuenn WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCIIOIb3yEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTAHE




[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM

Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

OpeaACTaBJICH B

Ne n/m HaumenoBanue
He npenycmorpeno
9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS

00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)

1 VYyeOHas ayIuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CaHKT-
1abOpaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
TPYNIOBBIX U UHANBUYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNU. aynuropust Ne31-046
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);

VcranoBku FRM — 06; FRM — 08; FRM — 09;
FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM — 04; FRM
—05; FRM - 10)

2 VYyeOHas aymuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U [TetepOypr, yi1.
WHJIUBUyaJIbHBIX KOHCYJIbTALMM, TEKYIIErO0 KOHTPOJIS U Tacremno, a. 15,
MPOMEKYTOYHOM aTTECTALUH. aynutopust Ne31-048
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);

VYcranoBku 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-
CEMHHAPCKOTO THUIIA, TPYITIOBBIX U WHIANBUIYAIbHBIX [TeTepOypr, yi.
KOHCYJIBTALUM, TEKYIETO KOHTPOJIS M TIPOMEKYTOUHON Tacremno, 1. 15,
aTTeCTallU. aynutopust Ne32-01
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

4 | YueOHas aynuTOpHs JUI MPAKTUYECKHUX 3aHATUN THIIA, 196135, r. CankT-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYNIOBBIX M MHAUBUIYAIBHBIX KOHCYIBTALUM, TEKYIIErO lacremno, a. 15,




KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

aynutopus Ne32-04

VYyeOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Andpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

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

VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATHUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnamgucy, . Mockga); nabopatopasie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[etepOypr, ymu.
T"acremo, n. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopymoBaHue.

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

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




10. OueHouHbIe CpeACTBa JJIsl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bux npomexyTo4HON arrecTanyu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUHN

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATENIbHOCTHIO HAIPABIICHMS;

— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMbBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYLIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

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

— JIOIIyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;

— YaCTHYHO BIIAJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH 1npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»




10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepeuens BonpocoB (3a1a4) 15t HIK3aMeHa Koz
WHJUKaTOpa
Cemectp 1

1 HazoBure npeaMeT n3ydyeHus KWNHEMATHUKHU. OIIK-1.3.1

2 Jlaiite onpeneneHre MaTepuaIbHOU TOYKH. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAHT'€HLUATIbHBIM YCKOPEHUEM

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

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimoBas OIK-23.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

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

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

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

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela II0

2 M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2%t + 0,5%7 (m). Kakoii OIK-1.Y 1
nyTh TMPOWAET TeJIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHNE 3aKOHOB, UCIOJIb3YEMBIX JUJISl PEIICHUS 3aJa4H.

9 ChopmynupyiiTe nepBsiii 3akoH HproToHA. OIIK-1.3.1

10 OObsICHUTE TPUHIUI W3MEPEHUS BEIMYMUHBI CUJIbI, OCHOBAaHHBIA Ha OIK-23.1
TpeTbeM 3aKoHe HploTOHA.

1 OOpscHHUTE, KaK, COTJacHO BTOPOMY 3akOoHY HpIOTOHa, 3aBHUCHUT OIK-13.1
YCKOPEHHE TeJla OT €r0 MACChl.

[IpuBenure npumep, WUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
HproToHa.

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

13 W3MEHHTCS CHIIA JABICHMS KaMHS HA JIHO, €CIM CBEPXY HAMMTb | w4 oy
KepOoCcHH (KepOCHH HE cMemuBaercss ¢ Boaoiu)? OOocHyiiTe cBOU
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy OIK-13.1
TPACKTOPHUH TUIAHET.

OueHute 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,

15 KaK M3MEHHUTCS CHjla B3aUMHOIO TATNOTEHMs IBYX Teil, ecin maccy | OIIK-2.B.1
OJIHOTO W3 TE€J YBEJIHWYWTh BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —

YMEHBIIUTH B JIBa pa3a.

16 JlaiiTe onpeneneHre MIynbca Tena Kak GU3n4ecKoil BETHUNHBI. OIIK-1.3.1

17 ChopmynupyiiTe, m0pU KaKUX YCIOBHUSIX BBIMOJHSIETCS 3aKOH OIK-23.1
COXpaHEHMsI UMITYJIbCA.

18 HazoBute, kakasi puznueckas BeIMUYrHA Ha3bIBaeTCs MoMeHTOM cruibl. | OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOTO 3aKOHA IMHAMUKH ISl IOCTYNATEIbHOIO

19 ¥ BpamarenbHoro aBwxeHus. Haitgute B3amMmocBszun mexay stumu | OINK-1.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BEITUYNHBI. OIIK-1.3.1




22

CdopmynupyiiTe, 4TO TaKOE MOIIHOCTh KaK (pU3nUecKasi BeIMYHHA.

OIIK-1.3.1

23

OOmbscHHUTE, TOYEMY LIEHTPOCTPEMUTENbHAS CHIa MPH BPAIICHUH I10
OKPY’KHOCTHU HE IPOU3BOJIUT pabOTBHI.

OIIK-1.V.1

24

Uccnenyiite paboTy CHIIBI, €CITK TEJIO Maccoit m = 1 KT moj aeicTBueM
HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c.
OO0ocHyiiTe TPUMEHEHHE 3aKOHOB, WCIOIB3YEMbBIX [UIsl PEIICHUS
3a/1a4n.

OIIK-2.V.1

25

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

OIIK-1.V.1

26

Kakoit kopabmb JaBUXKETCS
HEHArPpYKEHHbIH — TIpHU
OO6ocHYyliTE CBOW OTBET.

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

OIIK-1.B.1

27

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

OIIK-1.3.1

28

OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C
MOTEHIINAJIbHON SHEPTUEH.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS YDHEPTUU.

OIIK-2.3.1

30

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

OIIK-2.V.1

31

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

OIIK-1.V.1

32

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

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYeCcKas OHCpPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-1.V.1

34

ChopmynupyiiTe 1Ba  TMOCTyJaTa OTHOCUTEILHOCTH

DiHIITEHA.

TEOPHUH

OIIK-1.3.1

35

CnpasemyiuBa 1M B cnenuanbHoil Teopun oTHocutTenbHocTH (CTO)
KIaccudeckas (popMyna sl KHHETHUYecKO# sHepruu E = m*V?/2?
Ecnu HeT, TO Kak pacCUMTHIBACTCS KHUHETUYECKas OHHEPrus Tema
cornacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak M3MEHHUTCA TMEpUON KoJeOaHWH TMPYKHUHHOTO
MasTHUKA IpU YBEJIWYEHUHM €ro Macchl B 2 pa3a, a MKECTKOCTH
IpYXHHBI — B § pas.

OIIK-2.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYHAON?

OIIK-1.Y.1

38

Cnenaiite BBIBOJ TIO BONpPOCY: Kak OylIeT M3MEHITbCA X0
MasTHUKOBBIX YacOB IPM HACTYIUIEHUM JIETHUX >XapKUX IHEH 1o
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CIIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELICHUHU (CTEpKEHb MasTHUKA METAUINYECKUi)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJIBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUE OeryIeil BOJIHBI.

OIIK-1.3.1

42

HaSOBI/ITe, 4YCMY paBHA CPCAHAA 00BbeMHAas IIOTHOCTD OHCPTHU BOJIHEI.

OIIK-1.3.1

43

VicTouHuMK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIBHO JIpyra co

OIIK-1.Y.1




CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdekra Jlomnnepa.
HcTouHNK M NPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdhopmynupyiite npunimn [ roirexca. OIIK-1.3.1

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.1

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

47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMH OINKUCHIBACTCS OIMK-2.3.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha oxny wamry BecoB mocTtaBWiM ONIOIe ¢ ropsyeld BOJOW, a Ha

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

49 3anuimmnTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y JKECTKOH JIBYXaTOMHOM OIK-13.1
MoJieKyJibl. C KaKUMU JBUYKEHUSIMU OHU CBSI3aHbI?

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

57 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-1B.1
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-2.V.1

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

54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIMK-1.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.

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

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTennlbHO 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 TOoM ke Temmeparype? | OIIK-1.B.1
O6ocnyiite Bamr oTser.

Cemectp 2

58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1

59 Jlaiite onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1

60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJIEKTPOHOB, €CIH OIK-2.Y 1
paccTosiHuEe MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Balll OTBET.
[Tpoananu3upyiite, Kakyr0o pabOTy COBEpIIAET 3JIEKTPOCTATUYECKOE

61 MoJie MPOTOHA B aToMe BOAOPOJa MpH MOJHOM o0opote anektpoHa | OIIK-1.V.1
BOKPYT HETO.

62 Kak B3auMHO OpHUEHTHPOBAHbI CUJIOBBIE JIMHUU U SKBUIIOTEHIIMAIbHbIE OIMK-13.1
OBEPXHOCTU?

63 B xakux emaununax cucteMbl CH MOXHO M3MEpPSTh HANPSKEHHOCTD OINK-23.1
AJIIEKTPUYECKOTO NOJIsi?

64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1

65 Kaxkue BemiecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1

66 OObsicHUTE  pa3nuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU OIK-1.Y 1
JIUAJICKTPUKAMH.

67 [Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsii JOJDKEH HAXOOUTHCS Ha OIK-1.V 1

00KJIa/IKax KOHAEHCATOPa, YTOOB! MPU PA3HOCTH MOTEHIUAIOB MEXKIY




obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.

Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
68 IUIACTHHBI TLIOMa6i0 0.2 M2, KOTOpBIE pa3nerneHsl cioeM napaduna (¢ | OIIK-2.B.1
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJpaTHBIMU IJIaCTMHAMHU, eciau u3 3Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHcCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-1.B.1
€CJIM COETMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH OMa /17151 y4acTKa IIeTIH. OIIK-1.3.1
73 Kax n3MeHunTCs COnpoTUBIEHUE IPOBO/IA, €CIIN €0 JJIMHA YBEIUIUTCS OIK-2.V 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBICHUH 3 KOM npu OIK-1.V 1
MPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 Jaiite onpeneneHrue MarHUTHOW MHIYKLHH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HapaplieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 PaccuuraiiTe, yueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunrailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CepACYHUK ¢ mpoHuLaeMocThio i = 100, ecu mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuTaiiTe TJIOTHOCTP HAMOTKM TOpoHa, HeoOxomumyro, utoOwl | OIIK-1.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €ro OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, KakoM 3aps/i HECET dJE€MEHTapHas yacTuua, eciau oHa, | OIIK-2.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYyKIuen 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE TOJI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-1.3.1
[Ipoananuzupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLIO pagnycoM OIK-1.Y.1
10 cm HaxomuTcss B MarHUTHOM mosie ¢ uHayknuer 50 mTin. OtBer U
3anuuunre B MB.
85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-1.3.1
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . OIIK-1.V.1
100 MI'a ¢ Tokom cwtoit 0.2 A. OTBeT naiite B MJIK.
%9 Hpezmo;xmev crocod W3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-1.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TIOMOIIBIO CONPOTHBIICHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJs, MarHuTHOM wuHAaykuuu u | OIIK-2.3.1

CKOPOCTH BOJIHBI?




92

ChopmynupyiTe 3aKOH OTpaKCHHS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyiiTe, Te CBET ABMKETCS OBICTpee — B anmMase (n = 2.42)
niu B Boze (n = 1.33). Bo ckonbko pa3 pa3nnyaroTcs CKOPOCTH CBETa B
JaHHBIX cpeaax”?

OIIK-1.V.1

94

OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pazjena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOW Cpe.bl
paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPaKEHHBIN U MPEIOMIICHHBIN JTydu
ObulM TepHeHIUKYIsApHBl Apyr npyry? Ecmum na, ompenenure
M0Ka3aTesb MPEJOMIICHHs BTOPOI Cpebl.

OIIK-1.B.1

95

Uro Ha3pIBalOT HHTEpdepeHueii ceera?

OIIK-1.3.1

96

Onummure, B 4eM pa3jiMuhe MEXAY T€OMETPUYECKONM M ONTHUYECKOI
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

OIIK-1.V.1

97

[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU
OKpacKMd y TOHKHMX IUICHOK (pa3jiUTO€ Ha MOBEPXHOCTHU BOJBI MAacJo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-1.B.1

98

Urto Takoe naumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOJIO/ICHUS] AUCTICPCHHL.

OIIK-1.3.1

99

[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JTMHOUW BOHBI 500
HM.

OIIK-1.V.1

100

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

101

[1mocKkomoIApU30BaHHBIM CBET TMAaJa€T Ha aHalu3aTop Tak, 4YTO
IUIOCKOCTh MOJSpU3aluu cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo CKolbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbh CBETa B
YKa3aHHOM ciiydae?

OIIK-2.V.1

Cemectp 3

102

Uto Takoe aOCOMIOTHO YEpHOE TeN0?

OIIK-1.3.1

103

Bo ckonpko pa3 M3MEHHMTCS MOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS
JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOocHyiiTe Baml OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

104

Pacnonoxxure ciegyromue CHEKTpadbHbIE KIACCHI 3BE3J B IMOPSAIKE
BO3pacTaHus aOCOIOTHON TEeMIIepaTyphl:

A — Oenble 3Be315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHsS! a0COITIOTHO YEPHOTO Tela.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-2.V.1

105

OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tela C TOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTom?

OIIK-1.3.1

107

B kakux enuaunax cuctemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-2.3.1

108

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTajuia, paboTra BeIXxoga KoToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4EHHS.

OIIK-1.3.1

110

OObsicHuTe, KaK dHEprus (OTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI.
OO06ocHyliTe Balll OTBET.

OIIK-2.3.1




111

®oToH ¢ anuHOM BoJHBI A = 97,04 mM paccesics Ha HEMOJBH)KHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxwure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHa  mpu
KOMIITOHOBCKOM paccestHuH. PaccunTaiite ero BenmuunuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

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

OIIK-1.3.1

113

ATOM BOJIOpO/Ia HaXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIIMHBI
BOJIHBI U3JIy4CHHUE MOXKET UCIYCTHTh JaHHbIM arom? OOOCHYy#TE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

114

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OObsicHUTE, TpU KaKUX YCIOBHUAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBeauTe mnpuMephl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.1

116

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

OIIK-2.V.1

117

KaxoB ¢hu3mdecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-1.3.1

118

B uem oriamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-2.3.1

119

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

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

V.

OIIK-1.V.1

120

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

OIIK-1.V.1

121

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

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arMojHeHa BHEMIHsS 2p-0005104Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

123

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

OIIK-2.B.1

124

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIIMATBHON IME IUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXO4UTCSA B COCTOSAIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneiauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

125

KakuM Moker OBITh CHUH YacTHl, KOTOPHIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TaKUX YACTHII.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHU.

OIIK-1.¥.1

128

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

OIIK-1.B.1

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.1

130

Jlazep pabotaer TO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 5B, sHeprus Bo30yxneHHoro cocrosiuust E; = -5

OIIK-1.V.1




3B, sHeprus meractabuiabHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIydeHue.

Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIJIaCHO

131 . OIIK-2.3.1
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

132 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia OIK-2.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

133 Kakas wactuma HaseiBaetcsi (QoHoHoM? Kakum  KBaHTOBBIM OIK-13.1
pacrpeielIeHueM ONHMCHIBAIOTCS (POHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud . 3ayera Koz
WHINKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp Tem a1 KypCOBOTO MPOSKTUPOBAHKSI/BBITIOJIHEHHSI KyPCOBOIM PaOOTHI

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

Mpe/ICTaBJICHBI B TaOymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYUICHCS PaBHOMEPHO C
IIOCTOSTHHBIM IO BEJINYMHE YCKOpEHUEM?

1) [psimas nuHuA

2) JIunus ¢ meperubom
3) [Tapaboma

4) OKpYKXHOCTH

OIIK-1.V.1

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX q)HBH‘IeCKI/IX BCJIIMYHUH UMECT
CAUHUIY UBMCPCHUA, COBITAJAI0IIYIO C e IMHUIICH N3MCPCHUSA CHIIBI?

1) Umnynbse

2) Yckopenue

3) Bec

4) YrnoBas cKOpOCTh

OIIK-2.3.1

[Ipoananusupyiite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIPOC:
«Uemy paBHa cymMMa BHYTPEHHHUX CHJ, JEHCTBYIOIINUX MEXAY TEIaMU
3aMKHYTOM MEXaHHUYECKOU CUCTEMBI?)

1) U3MeHeHnto 3Heprun CUCTEMBI

2) Hymo

3) 3MeHeHnI0 UMITYJIbCa CUCTEMBI
4) YcKopeHHIo LIEHTPa Macc CUCTEMBI

OIIK-1.V.1




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

4 OIIK-1.B.1
1) Yactuisl OyayT IBUTATHCS BIPABO
2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO
3) Yactuubl OyayT MOKOUTCA
4) Yactuupl OyayT IBUraThCsl B IPOTUBOMOJIOKHBIE CTOPOHBI
Uto mnpou3oHAeT C MOMEHTOM HWHEpPUMH CBHHIIOBOTO ILIMJIMHJIpA
OTHOCHUTEJIBHO OCH, COBIAJAIOIIEd C €ro TeOMETPUYECKON OCBIO
CUMMETPUH, €CIIM LWJIUHJP CIUTIOIIUTD B TUCK?
> 1) He uzmenurcs OTK-1.B.1
2) YBeauuuTcst
3) CoxpaHurcs
4) CtaHeT paBHBIM HYJIIO
VKakuTe BEpHYIO 3alKCh YpaBHEHUs AMHAMUKH BpallaTeIbHOTO
JIBUYKEHHS.
6 1) M=J*w OIIK-1.3.1
2)e=M/NJ
3) M=L*w2
4) L =r*p*sina
VYkaxure, 4eMy paBeH MOMEHT WHEPLUH TOHKOTO 00pyda Maccoi m u
panuycar.
7 ) J=m*r*/12 OIIK-1.3.1
2) I =m**2
3) I =m**/3
4)J= m*r’
Bri6epute ¢dpaszy, COOTBETCTBYIONIYIO TepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKIACT. ..»
8 1) ®@axkr cymiecTBOBaHHS a0COIIOTHOTO JIBHKEHUS OIIK-1.3.1
2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA
3) ®dakT CyIiecTBOBaHNUS HEMHEPIIMAIBHBIX CUCTEM OTCUETA
4) ®axT cyliecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anumes
Vkaxurte, B Kakux eauHunax B cucreMe CU uzmepsiercs cuna:
1) kr*m/c
9 ) H OIIK-2.3.1
3) kr¥um?
4) m/c?
PaccunTaiiTe BenMunMHy MOAYJIsl MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JABUKEHUE KOTOPON OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm
10 OIIK-2.V.1

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




4) 9 m/c”

11

Bri6epute dopmyny, onpenessioniyr0 BeIMUnHy (a3oBOM CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

Paccumraiite, uyemy paBHa paboTa KOHCEPBATUBHOW CHJIBI IO
3aMKHYTOU TpaekTopuu (mo Toukam 1,2,3 u 1).

1) 3aBuCHUT OT yObUTM MOTEHIUAIBHON SHEPTUU

2) IIpomnopuroHanbHa MPUPAMIEHUIO KHHETUYECKOW YHEPTUN
3) PaBHa ny1o

4) 3aBUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-1.3.1

13

Kaxkas u3 nmepeyucieHHbIXx (PU3NYECKUX BEIIUMYHUH UMEET Pa3MEPHOCTH
(kr*m)/c??

1) MoMeHT cuiibl
2) MoMeHT uHepuuu

3) MoMeHT umIryibca
4) Cuna

OIIK-1.3.1

14

Korna rtanreHnmanpbHOE€ YCKOpPEHHE paBHO HYJIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSIMOJTUHEHHBIM

3) PaBHOYCKOpEHHBIM MIPSIMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM

OIIK-1.3.1

15

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

1) YObiBaer

2) IIpoxonut 4epe3 MUHUMYM
3) Bo3pacraert

4) OcTaéTcst TOCTOSTHHBIM

OIIK-1.V.1

16

Kak BeIuncaseTcss MOMEHT HHCPIUHN MaTepI/IaHBHOﬁ TOYKH?

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

OIIK-1.3.1

17

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

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

OIIK-1.V.1




18

Haiimute oTHOIMEHUE MPOU3BEACHHBIX padoT (A1/A;), eciau nBa qucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSTHUS TTOKOS IO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-2.V.1

19

Kakoii y4€HbI co3mall CHEeUaJbHYl0 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 —
coOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKIAIOIICH CHJITBI)?

1) ® >> 0
2) >0
3) o= ol
4) 0 << w0

OIIK-1.3.1

22

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

1) MonspHas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPIHHI

OIIK-2.3.1

23

Bribepure, B Kakoi cucTeMe Tell MOJIHBI MOMEHT UMITYJIbCa OCTAETCs
IIOCTOSTHHBIM.

1) 3amknyTO#

2) HezaMkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYJIIO
3) HezaMkHYTOM, I/ie CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA

4) HezamkHyTOM

OIIK-1.3.1

24

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

1) Bsizkoro TpeHus

2) Cunsl TpeHUs KauCHUS

3) Tarorenus

4) Cunbl TpeHHUS CKOJIbKEHUS

OIIK-1.3.1




25

YeMy paBHa BEIMUMHA YCKOPEHHs CBOOOJHOrO MAaJECHUS g HAa BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paaumycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c’.

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

OIIK-2.V.1

26

[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KoJIeOaHmit
MAaTCMaTUYCCKOro MasdTHUKA, CCJIIM AJIMHY €ro NMoABCCa YBCIIMYUTL B 9
pa3, a Maccy rpy3a — YBEJIMYHUTH B 4 paza?

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

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

OIIK-1.V.1

27

Yto npou3ouAET cO CpeIHEW SHEPrHeH MOCTYNATENbHOIO JIBUKECHUS
OJTHOW MOJIEKYJIBI Ta3a, €clii 00beM HEKOTOPOl MacChl HIEalbHOTO
ra3a u300apruuecKku yMeHbInuiIcs B 2 paza?

1) YBenuuures B 5 paza
2) YMmenwmmTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCH B 2 pa3a

OIIK-1.B.1

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONIEH CUTYalluH: JBa
pa3IMYHBIX HUACAIBHBIX Ta3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType U 3aHUMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxuMaroTCs aauabaTHIeCcKu 0 YMEHbIICHHs 00beMa B 2
pasa.

1) I'a3bl Harpeauch OAMHAKOBO

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

4) I"a3pl BOOOIIIE HE HATPEIUCH

OIIK-2.B.1

Cemectp 2

29

YkaxxuTe sBICHHE, KOTOPOE UMEHYyeTcsl nHTepdepeH et BoaH?

1) OrubaHue BOJIHAMH MPETATCTBUHA

2) Hajoxkenue apyr Ha apyra BOJIH, HAYIIMX OT KOI€PeHTHbIX
HCTOYHHKOB

3) OTkIIOHEHHE BOJIH oT MEPBOHAYAILHOTO HaIlpaBJICHUS
pacIpoCTpaHEHHUs IIPU NIEPEXOAE U3 OAHOU CPEABbI B IPYIYIO

4) 3aBUCUMOCTD (ha30BOM CKOPOCTH OT JIJTMHBI BOJIHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KakuM JOJDKEH OBITH Yrojl MajJ€HUs CBETOBOTO
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajaroumm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-2.B.1




O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIIIHOTO KOHIACHCATOPA, €CITH
paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEJIWYHTh B 9 pa3, a o0nacth
MEXIy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BooM (€ = 81)?

31 1) YMenpmrcs B 4 pa3s OIIK-1.B.1
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3
HazoBuTe BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE IIPOBOJIAT ANEKTPUUECKUN TOK?
32 1) IIpoBoHUKH OIIK-1.3.1
2) IlonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTpUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
ANEKTPOCTATUYECKOTO TOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIBHBIM
3apsiiom?
33 OIIK-1.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsia
2) K 3apsny
3) 3aKkpy4MBaIOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
AIEKTPUUECKOTO 101517
34 1) A/m OIIK-2.3.1
2) B/m
3)B
4) A*m?
MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIMYMHa KoToporo B 1.5 paza
OoJIbIIIE BTIEMEHTapHOTO 3apsiia’?
35 1) Moxer OIIK-2.3.1
2) Her, He MosKeT
3) MoeT, HO TOIBKO €CIIH 3apsii OTPULATEIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloreHuanbHOW HHEPrUM E€AMHUYHOIO IMOJIOXKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) PaGore cui noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJBHOI0 3apsja W3 [JaHHOM TOYKH TOJA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS
4) Kunetnueckoi s3Heprun MPoOHOTO TOYSYHOTO SAUMHUIHOTO 3apsaa B
JAHHOU TOYKE MOJIA
37 Hanumute popmyny 3akona Oma B nud depenmansHoii popme: OIK-13.1




DR =U/

2) R = Q/’At
3)j=c'E
4R =P/

38

O1ieHUTE ONTUYECKYIO JJIMHY YTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOU
cpensl S =4 m. [lokazarens npenomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OHOM TOYKH B APYT'YIO COCTABUT. ..

I)5wm
2)6m
3) Tm
4)11m

OIIK-1.B.1

39

Kak  HaspiBaeTcs  BeNMYMHA  HANPSHKCHHOCTH — IOJS,  €CIH
HAaMarHUYEHHOCTh  (peppomarHeTnka oOpamaercss B HYIb H
HaNpsDKeHHOCTh  IIOJIT  HANpaBlieHa  IPOTHUBOMOJOXKHO  MOJIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

1) T'uctepesnucom

2) KoopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

OIIK-1.3.1

40

Onenure, 10 KaKoi TPaeKTOPHU Oy/AET IBUTATbCS B MAarHUTHOM I10JIE
YacTHUIla, JIETAask C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) Oxpy>XKHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-1.V.1

41

B kakux eguHUIIAX HW3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJist?

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

OIIK-2.3.1

42

YcTaHOBUTE COOTBETCTBHUE MCXKAY MaTrcpuajioM MNpPOBOJHUKA U C€ro
AJEKTPOITPOBOTHOCTHIO:

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

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-2.3.1

43

OHeHI/ITe, KaK COOTHOCATCA YTJIbl TaACHUA O U OTPAXXCHUS (p CBETA.

)a>>o0o
2)a>o

OIIK-1.3.1




Joa=¢
Da<o

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IIPEJOMJICHUS CPENbl C AUAIEKTPUUECKON IMPOHULIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

OIIK-2.V.1

45

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

1) KorepentHocTh

2) Indpaknus

3) Ionapuzanus

4) KopnyckyasipHO-BOJIHOBOM Tyajlu3M

OIIK-1.3.1

46

[Ipoananu3upyiite, d4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakunoHHas perierka coaepkut 200 MTpUXoB HA MIJUTUMETP.

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

OIIK-1.V.1

47

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

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

OIIK-1.V.1

48

Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JEKTPOCTATUYECKOTO MOJISI.

1) TTorenuuman

2) HanpsiskeHHOCTDH
3) Uanykumst

4) 3apsin

OIIK-1.3.1

49

Onenure, KaKk 3aBUCHUT DIIEKTPUYECKask IPOBOJUMOCTD IIPOBOJHUKA OT
IIPWIOKEHHON K HEMY Pa3HOCTH IIOTEHLIUAJIOB.

1) Ipssmo mpomopImoHaIBHO

2) IIpomoproHaIBEHO CTETICHU OT PA3HOCTH MOTCHIMAJIOB
3) IIponopuoHaIbLHO KBaIpaTy

4) He 3aBucur

OIIK-1.V.1

50

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

OIIK-2.B.1




1) YmensmmuTcs B 8 pas
2) YMmensmmuTcs B 2 pasza
3) Ymensmmurcs B 16 pa3
4) He nzamenurcs

51

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

1) CuioBble TUHUM MATHUTHOTO TOJISI BCEr1a 3aMKHYThIe

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

3) MaFHI/ITHI:IG CUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
MarHUTHBIX 3apsiax

4) MarauTHbIC CWJIOBBIC JIMHUM HAYMHAIOTCA W 3aKaHYMBAIOTCS Ha
AJICKTPUUYECKUX 3apsiax

OIIK-1.3.1

52

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

1) Oxpy>XKHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

OIIK-1.B.1

53

Onenute creneHp nossgpuszanuu P cBera, €cim CBET NPEACTaBISET
co0Ol CMech €CTECTBEHHOI'O CBeTa C IUIOCKONOJSPU30BAaHHBIM.
NHTEeHCUBHOCTH  MOJSPU30BAHHOIO  CBETa B JIydye  paBHaA
MHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

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

OIIK-1.B.1
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PaccunTaiite mokazaTenb MpPEJIOMIICHUS BEIIECTBA, €CIM CKOPOCTh
cBeTa TpH TIEpexojAe Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymesblniachk Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-1.V.1

55

PaccuuraiiTe yronm MexIy ONTHYECKMMM OCSIMU TOJspU3aTopa H
aHasmzatopa. [Ipy NpPOXOXKIEHUM CKpEIEHHBIX MOJsgpU3aTopa H
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-2.V.1
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[Ipoananu3upyiite, Kak U3MEHUTCA BEJIWYMHA MArHUTHOW WHIYKIIHH
Ha OCHU NJIMHHOI'O0 COJICHOWAA, €CJIM TOK B HCM YBCJIMYUTH B 4 pasa, a

OIIK-1.V.1




IIJIOTHOCTh HAMOTKH BUTKOB YMCHBIIUTH B 2 pasa.

1) YBeauuurcs B 2 pa3a
2) YBenuuures B 9 pa3

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

Cemectp 3

57

YKa)KI/ITe, KaKo€ TeJIO SBJIIETCS a0OCOIIOTHO YCPHBIM TCJIOM.

1) IlorsomaeT Bee majgaolinee Ha Hero U3JIyYeHue
2) OTpakaeT Bce Majaroiiee Ha Hero U3IydeHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-1.3.1

58

Y Kakoro u3 Ten oTpakaTebHask CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-2.3.1
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Onenure, BO CKOJBKO pa3 yBEJIMYMIIACh YHEPreTHYECKasi CBETUMOCTb
abcomoTHO yepHoro Tefa 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
YyepHOTO Tena?

1) ®opmyna depmu-/lupaka
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [lnanka

4) ®opmyna Panes-/xunca

OIIK-1.3.1

61

Kakoe n3nydenue sBiseTcsi paBHOBECHBIM ?

1) Anbda-, 6eTa-, raMMa-u3ITyICHUS

2) TenioBoe u3ryyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHara3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE

OIIK-1.3.1

62

VYkaxuTre 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeIbHON CIMOCOOHOCTH a0CONIOTHO HYEPHOTO TMpH 3aJaHHOM
aOCOJIIOTHOU TeMItepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1

63

VYxkaxure Gopmyity, ONpeaessSIoIy0 SHEPTUI0 CBETOBOTO KBAHTA!

OIIK-1.3.1




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

2) E=h*c

3) E=h*\A

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

64

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

1) YMenbmaercs

2) CHayana yMEHbBIIAETCs, 3aTEM YBEIUUYUBACTCA

3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS

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

OIIK-1.V.1

65

[Ipoananu3upyiiTe, 4YTO MNPOU3OMAET C KHUHETUYECKOM JHEPrUeH
(GOTORNEKTPOHOB, €ClIM, HE MEHSAsS YacTOThl MAJalollero CBETa,
YBEJIUYUTH €r0 UHTEHCUBHOCTD B 2 pa3za?

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

4) YBenuuurcs B 2 pasza

OIIK-1.V.1

66

Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) ais
KaToJa, W3TOTOBJICHHOTO W3 BoJb(pama TtommmuHoW 2 M. Karton
HOKPBHIT CclloeM oOKcuaa Oapus. PaboTa BbeIXOJa AIIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosiarast [Inanka — h = 6.6%107*
Jlx*c. 3apsin anekrpona — e = 1.6%10™"° Ko

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

OIIK-2.B.1

67

Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaToJa U3 KaJIMUs OT YacTOThI MaJak0IIEro ceera’?

1) IIpsimo mponoOpLHOHAIBHO YacTOTE

2) IIponopuHoOHaNbHO YCKOPSIOLIEMY HAIPSKEHUIO
3) IIponopuroHalIbHO KBAApaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-1.3.1

68

[Ipoananu3upyiite, Oymer sm HaOmomarbcss (HOTOIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa o0Jy4yaTb CBETOM C JAJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

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

2) He Oyner

3) ®oroapdeKkT BO3MONKEH, €CIU JTOMOJTHHUTEIBHO TPUIOKHUTh K
TUTACTHHKE YCKOPSIONIYI0 Pa3HOCTh MOTEHIIMAIOB BEIIMYMHON HE
MeHee | B

4) ®otorhdHeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5

OIIK-1.V.1

69

OueHute, OT KakUX BEJIMYMH 3aBUCHUT CUJIAa CBETOBOT'O JIaBJICHUS C
KBAHTOBOW TOYKH 3PEHHUS:
A) Yucna OTOHOB B CBETOBOM IyUKe;

OIIK-2.V.1




b) Duepruu dortona;
B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.

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

70

[Ipoananu3upyiiTe, B KakuX OO0JACTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agpdexra Komnrona.

1) Bunumslii quana3on

2) Pagnonuamnas3on

3) TeparepiLoBblil fuanazoH

4) PeHTreHOBCKUI 1MAaNa30H M TaMMa-u3JIyyeHHue

OIIK-1.V.1

71

CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPsHKEHUS,
IpU KOTOPOM TIOJIHOCTBIO IIpeKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oroHoB 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-2.B.1

72

OueHure, BO CKOJIBKO pa3 JaBJieHHE CBeTa, MaJaroliero
NEPICHIUKYIIPHO HICATBHO 3€pPKATbHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATBHO YEepHOM
MOBEPXHOCTH.

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

OIIK-1.B.1
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Kakum 00pa3oM umiynbsc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

2) Ummynbe mpsiMo MPOIOPLIMOHAJIEH KBAIpaTy AJUHBI BOJHbI

3) UmMnyJibc 00paTHO NPONOPIHOHAJIEH IJIMHE BOJIHBI

4) mnynbe mpsiMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1
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B kakoii o0nactu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMEeeT MUHUMAIbHOE 3HaUCHHE?

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

OIIK-1.3.1
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[Ipoanamusupyiite, Kakoe W3  IPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH

OIIK-1.V.1




2) CBeT MOXKET M3Jy4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHas CUCTEMA, COOTBCTCTBYCT OHpCI[CHCHHLIfI YPOBCHb
SHEPrUu

4) i yacTULBl HE MOTYT OBITH OZHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UIMITYJIbC

76

VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

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

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

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

4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsHDKEHHOTO — siapa M
OTPUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1

71

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

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

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUI SHEpruH, JIuOO
T00YI0 TOPIIUIO SHEPTUU

4) Uznydarp 00yl0 TIOPHMIO DHEPTUM, a TOTJIOMATh JIUIIh
HEKOTOPBIM JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU

OIIK-1.3.1

78

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

1) TeroBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyueHue

4) Buaumblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.

1) YBemuuunace Ha 4.86 5B
2) YMenbmuJjiachp Ha 2.55 3B
3) Ymensbmmiach Ha 4.86 5B
4) YBenuuniach Ha 9.72 3B

OIIK-2.V.1
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Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 2B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W TpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOToHa C JUIMHOU BOJHBI 650 HM.

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

OIIK-2.B.1




VYkaxure, B UéM 3aKitouaercs runoresa ne bpouns:

1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00J121210T BOJTHOBBIMH CBOHiCTBAMH
2) AToM HEe MOXKET coJiep:KaTh 0oJiee ABYX ANEKTPOHOB, HAXOAAIIUXCS

81 B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSAX, omnpexaensemsix | OIIK-1.3.1
Ha0OpPOM YeThIpeX KBAHTOBBIX YHCET
3) OIHOBpPEMEHHO HEBO3MOXXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJAMHATBI U UMITYJIbC MUKPOYACTHUIIbI
4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJEJIbHBIMU KBAaHTAMHU
Bribepure yTBepxkneHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:
82 1) Mukpo4yacTUIbI MOTYT NPOSBJIATH BOJHOBBIE CBOHCTBA OIIK-1.3.1
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII
3) ¥V kaxa0# 4acTULbl CYIIECTBYET aHTUYACTHULIA
4) Slnpo aTroma COCTOUT U3 KBapKOB
PaccunraiiTe niuHy BOJIHBI 1€ Bpoilsist [ 37€KTpOHa, ABUKYIIETOCS
co cKopocThio 3.6 km/c. Macca smektpona m, = 9,1%107" kr, 3apsi
anexTpoHa qe = —1,6%107"° K.
83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IIPH JaHHOM 3HAY€HUU OpOUTAIBHOTO
KBAaHTOBOT'O Uucna /[?
84 H2U+1 OIIK-1.3.1
2)3/+1
3)I-1;
4)1
VYKaxuTe, 4TO ONpEaeseT INTABHOE KBAHTOBOE YHCJIIO N.
1) DHepreTrnyeckne ypoBHH JIEKTPOHA B aTOMe
]5 2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME OIK-13.1
3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha e
3aJJaHHOE HaIIPaBJICHUE
4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTPOHA B 33JaHHOM
HanpaBIeHUU
VYkaxuTe, 4TO ONpEAeNseT MAarHUTHOE KBAHTOBOE YHUCJIO M.
1) OpOuTanbHBIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS JICKTPOHA B aTOME OIIK-1.3.1
3) BeinuuHy MOMEHTa HMMIYJbCa JJIEeKTPOHA B 3aJaHHOM
HaNpaBJICHUH
4) DHepreTUuecKue ypOBHH 3JEKTPOHA B aTOME
g7 B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPrHUH aToMa OITK-13.1

BO BHCIIHCM BJICKTPUUICCKOM rojue?




1) DitnTeitna u ne Xaaca
2) lTrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

88

Kak Ha3wBaloT JMHUHM B CIICKTPC KOM6HH3.I.[HOHHOFO pacceaHusda ¢
qaCcToTaMH, MCHBIIIMMH 4aCTOTHI ITaJaroIero ceera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMHU CIIyTHUKaMHU

3) CTOKCOBBIMHU CIIyTHUKAMU

4) AHTaroHMCTUYECKUMU CIIYTHUKaMU

OIIK-1.3.1

&9

[TosicauTe (hU3NIECKUN CMBICIT BOJTHOBOW (DYHKITHH.

1) BonHoBast (hyHKIHSI TPONOPIIMOHAIEHA SHEPTUH YaCTHUIIBI

2) llpousBeneHne  BOJHOBOW  (QYHKIMM HAa  KOMIUIEKCHO-
CONpPSUKEHHOE BbIPa’KeHHE PABHO IUIOTHOCTH BePOSTHOCTH
00HapY:KeHUS YACTHLbI.

3) BonHoBass ¢yHKIMS 00paTHO MPONOPLMOHATbHA JJIMHE BOJIHBI JI€
bpoiins

4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBIDKCHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.

OIIK-1.3.1

90

Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHONIEHUS
HeonpeneneHHocTel [ eizendepra:

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

OIIK-2.3.1

91

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

1) DneKTpUYecKu 3apsHKEHHBIC YaCTUIIB.

2) DAEKTPUIECKU HEUTPaATbHBIC YACTHIIBI.

3) Bce yacTunbI ¢ MOJYLEIBIM CIIMHOM.

4) DneKTpruYecKu 3apsHKEHHbIE YAaCTHIIBI C LIEJIBIM CITHHOM.

OIIK-1.3.1

92

Kak Ha3piBaeTcst TBEpao€ TE€IO, y KOTOPOIO BaJieHTHas 30HA
HOJTHOCTBIO 3aIl0JIHEHA, 30Ha MPOBOAMMOCTU — IOJIHOCTBIO CBOOO/IHA,
a LIMpHMHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHUIO C JHEPrUeu
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHMK

2) ImdaekTpuk

3) IlonynpoBoIHUK

4) IlpuMecHBIH MOJIYIPOBOIHUK

OIIK-1.3.1

93

Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?

1) Ix*c
2) Jlx/c
3) dx/m

OIIK-2.3.1




4) IIx/>B

Kakas BHecuCTeMHast €MHUIIA UCTIONB3YETCS sl H3MEPEHUS SHEPTHU
MHUKpOYaCTHLL?

94 1) 2B OIIK-2.3.1
2) A
3) kKan
4) spr
OnieHuTe, KaKol CMBIC HMEET COOTHOIIEHHE HEOINPENEICHHOCTEHN
leif3enbepra s PHEPrHUHM YACTHIBI U BPEMEHH NpeOBbIBaHUS €€ B
COCTOSIHMM C IaHHOW SHEpruei?
1) DHeprus mpsmMo MPOMOPITHOHAIEHA BPEMEHH
95 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU OIK-1.B.1
3) DHeprust u BpeMsi MOTYT ObITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem OoJibllie HeONPEAEJEHHOCTh JHEPruM, TeM MeHbIe
HeoIlpe/e/IeHHOCTh BpeMeHH!
B xome wusMepeHHMss ¢ JOCTaTOYHO BBICOKOW TOYHOCTBIO ObLTa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CJenyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['eiizendepra.
96 1) BpemMss %W3HM M DHEPrusl HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEONpPEeIEeIEHHOCTh
2) KoopauHata X »3JIeKTpOHAa He MOXeT ObITHL oOmnpenejeHa ¢
BbICOKOI TOYHOCTBIO
3) Bce koopauHaThI 3JIEKTPOHA MOJIHOCTHIO HEOTIPEICIICHHbIE
4)y- W Z-COCTaBIIIONIME UMITYJIbCA DBJEKTPOHA HMMEIOT CTPOro
ONpeJIeJICHHOE 3HAYCHUE
Kak Ha3biBaeTcst cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruu?
97 1) Bo30OyxaeHHOE COCTOsSIHUE OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOeE cOCTOSIHHE
4) BaneHTHOE COCTOsTHUE
B yewm 3akitovaercs TyHHENbHBIH 3G dexT?
1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKpPOYAaCTHIBl B
NEepPUOIUYECKOM MOTEHIUANE
2) B KOpIycKyIsIpHOM MOBEACHUHM 3JIEKTPOMATHUTHOTO H3IyYEHUs
08 IIpU NPOXOXKJICHUH €r0 YEPE3 Y3KOE OTBEPCTUE OIIK-1.3.1
3) B HaxoxaeHUH YacTHIIBI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KoOrja JHEPrusi 4YacTUIbI MeHbIIEe BBICOTHI 3TOr0
O0apbepa
99 Kakpne moasmkHple dacTuIbl WiIM  KBasuwuacTuiel  sBigiorcs | OIIK-1.3.1




HOCHUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ?

1) DnexTpoHbl

2) IIporons!

3) DJIeKTPOHBI U ABIPKH
4) Uounsl

B pesynprare paguMoakTUBHOIO pacrnaja 3apsan Aapa yBEIMYWIICS HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W OMNpPENETUTe, KaKOro THIIA
IpEeBpAIlCHHE POU30LUIO B YKA3aHHOM CIIydae.

100 1) isa p-pacmana OIIK-1.VY.1
2) a-pacnafg
3) y-pacnan
4) K-3axBat

Bornpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUM

IIpoyumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHUM YCIOBUEM
JUIsl KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T

101 | 2) [TocTtostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJTMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJBbKY JIsl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHBI HEO0XOAUMBbI PABEHCTBO IJHMH
BOJIH (2, CJIeI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHblie 8aAPUAHMbI OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEeUNCIICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.

02 | Dr=11=0,m=0 OIIK-1
2)yn=0,1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 u 4, I0CKOJIbKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunosume coomseemcmsue. K kasxcoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
VYcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JIEUCTBYIOLLEH Ha TENO CHIIOM.

103

JIBuxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBnoyckopennoe npsimonuuaeitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyit0




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

Ipouumaiime  mexcm u  ycmanoeume  NOCIE006AMENLHOCHID.
3anuwume coomeemcmeyIOWyI0 NOC1e008aMenIbHOCMb OVKE Ccled
Hanpaeo:

Pacrnionoxnre nepevncIeHHbIC HUKE TEJa B MIOPSIKE BO3pPAaCTaHUA UX
MOMEHTa MHEepUHH. Maccel M XapaKTepHBIE pa3Mepbl TEll CUUTAThH
OJIMHAKOBBIMU.

104
A) lap
b) Tonkoe koab110
B) Hunuuap
OtBer: ABB
Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OO0CHOBAHHYIU
omeem:
OOBbscHUTE, KaK U3MEHHUTCS CHJIa TOKa 4epe3 MPOBOAHHUK, €CIU TPHU
HEU3MEHHOM pa3HOCTH TMOTEHIMAIIOB Ha €ro KOHIaX M IMOCTOSHHOM
105 | TonmumHe MPOBOAHUKA YBEIUYUTH €T0 JIHHY.
Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €r0
CONMpOTHBJIEHHE, 4 C POCTOM CONPOTHUBJIEHHS, B COOTBETCTBUHU C
3akoHOM OMa, yMeHbIIACTCS CHJIA TOKA.
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
[Ipoananu3upyiite (HopMy TpPaeKTOPUU 3apSHKCHHOW  YaCTHIIBI,
JOBUKYLIEHCST B MarHUTHOM II0JIE C IIOCTOSSHHOM CKOPOCTBIO
NEPIEHIUKYISAPHO K TUHUAM UHAYKLIUH.
106 1) Criupann
2) Ilpsmas
3) ITapaGomna
4) OxpyXHOCTb
OtBer: 4) OKpPY/KHOCTH, NOCKOJIbKY B YKa3aHHOM cJIy4dae CHJIa
JlopeHua, SIBJISIIOMIASIC LEHTPOCTPEMUTEJbHOM CHJIOH, Bcerjga
HaIpaBJIeHa CTPOro MO NPSIMBIM YIVIOM K BEKTOPY CKOPOCTH.
IIpoyumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMbBL OMEEMA U OIK-2
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
VYkaxxuTe, Kakue U3 MEePeUrCICHHBIX (PU3NYECKUX BEJIIMYHUH SIBISIFOTCS
MHBapHaHTAMHU CIIEUAIBHON TEOPUHU OTHOCUTEIBHOCTH.
1) Paccrosinue
2) CkopocTh
107 | 3) Macca
4) UnTepBan
5) DHeprus nokos
OtBer: 4 M 5, NOCKOJILKY paccTOsIHHE MOJBEP:KEHO JIOPEHIEBY
COKpAIlleHHIO, PeJSITUBUCTCKAS Macca 3aBHCUT OT CKOPOCTH
ABHKEHHUs Tesla, 2 CKOPOCTh HEHMHBAPHAHTHA M B KJIACCHYECKOM
MexXaHHKe.
108 | Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii




no3uyuu, OAHHOU 8 1e6oM CMobye, noobepume NO3UYUIO U3 NPABO2O
cmonoya:

YCTaHOBHTE COOTBETCTBUE MEXKYy CTPOCHHUEM MOJICKYJIBI HUICATLHOTO
rasa M 4UCJIOM CTEIeHEH CBOOOJIbI, HCOOXOJUMBIX JIJIS ONMHMCAHHUS €€

JIBUKCHHUSI.
Wneanbubiii ras Yuciio crernenei cBoO00IbI
1) OgHOoaTOMHBII A)6
2) JIByxaTOMHBIT b)5
3) MHoroaromMHbIi B)3

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

Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio nOCie008amenlbHOCMy OVKE clesd
Hanpaeo:

Pacrnionokure mepeyrciieHHble HUYKE YacTHUIbl B MOpsIKE YObIBaHUS
BEJIMYMHBI UX YAETHHOTO 3apsia.

109 A) Anbpda-gactuma
b) IIporon

B) Dnektpon

I') Hefitpon

OTtBer: BBAT

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET:
OObsicHUTE, MPU KAaKUX YCJIOBHUSIX HAONIOAAETCs SIBICHHE IMOJIHOTO
BHYTPEHHETO OTPa)KEHUs CBETA.

110
OtBer: IloiHOe BHYTpeHHee OTpaeHHe HAOJIIIAETCA B TOM
cJiydyae, KOraa cBeT majaeT U3 ONTHYECKH 0oJjiee IVIOTHOM cpeabl B
MeHee IVIOTHYHO 10 HEKOTOPbIM KPUTHYECKHM YIJIOM.

Ilpumeuanue. CucreMa OlLICHUBaHMsI TECTOBBIX 3aJaHUN Pa3IMYHOrO THIIA:

1) 3agaHnue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpexX NpPeAJI0KeHHBbIX M 000CHOBAHHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMble IpPU BHIOOpE OTBETA.
ITonmaoe COBIMMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCSA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
NPaBWIBHO yKa3aHbl HU(PBI U IPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPH BHIOOpE
orBeToB. [lonHoe coBnazeHue ¢ BEPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OLIMOKH MIJIM OTBET OTCYTCTBYET — () OaoB.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTAETCS BEPHBIM,
CCJIM YCTAHOBJICHBI BCC COOTBCTCTBUA (HO3I/II_II/II/I Hn3 OOHOI'O CTO.II6I.[3. BCPHO COIIOCTABJICHBI C
MO3UIUSAMH APYroro ctoibua). [lonHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamom,
HEBEpHBIN OTBET WJIU €ro oTcyTcTBUE — () O6aoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM MPaBUJIBHO yKa3aHa BCs MocienoBaTelabHOCTh 1upp. IlonHoe coBmaneHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Oamiom, eciii TOMyUieHbl OMIMOKHU WM OTBET OTCYTCTBYET — 0
0asuIoB.




5) 3axaHue OTKPBHITOr0 THNA ¢ Pa3BEPHYTHIM OTBETOM CUMTACTCS BEPHBIM, €CIIM OTBET
COBIMMAJAaeT C STAJIOHHBIM [0 COACPKAHUIO W TONHOTE. [IpaBMIIBHBIN OTBET 3a 3alaHHC
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gas, eciau gomymieHo 6oee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX HdTambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXCs
['VAIL

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

11.1. Meronuueckue yka3aHus 11l 00y4aromuxcs 0 OCBOCHUIO JICKITHOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOEe W SICHOE€ H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIIMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[limaaupyemMble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIIHHOW pabOTHI;

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

— Hay4HThCS METOAMYECKH 0OpadaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOXKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMECl CIIalIoB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuajia MPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa OpeaoCTaBICHHS JSKIIMOHHOT'0 MaTepHaia:

— JIGKITUH cOoTjacHo pasnernaM (tabin.3) u temam (Tadm.4).

11.2. Meronndeckue yka3zaHus Uit 00y4JaromuXxcs Mo MPOX0XKIECHUIO MPAKTHYECKUX
3aHATHU.




[IpakTHyeckoe 3aHATUE SIBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIO1aBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[GFOC}I SABIJIACTCA HpI/IBI/ITI/Ie O6y‘laIOIJ_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWA TPU PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/ISY‘-ICHI/ISI KOHKpCTHOfI y‘-ICGHOI\/JI
JUCIUITIINHBI,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIUMBUAYAIBLHOU (opm
o0OyueHusl.

TpeOoBaHus K IPOBEACHUIO MPAKTHYECKUX 3aHATHI

3amaHue K BBIOJHEHMUIO NMPAKTHYECKOW pabOThl BBIJAETCS MpEIojaBaTelieM B Hauaie
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTHUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM IPOrPaMMBL.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TGOpGTI/I‘-IGCKI/IMI/I BOHpOcaMI/I, paCCManI/IBaeMBIMI/I B JICKIITMOHHOM KprC U B BHUJC
pazbopa BOMpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MGTOI[I/I‘-IGCKI/IC yKa3aH1/1;1 110 HpOBGIIeHI/IIO HpaKTI/I‘-ICCKI/IX SaHSITI/Iﬁ HpI/IBGIIeHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIC:

1. Mexanuka. Konebanus u Bonmubl. Tepmoaunnamuka. Coopuuk 3ama4 //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FHO.H.
[Mapes.CIIOI'YAIL 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, U.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[apes, b.®. Mudppun. CIIOI'YAIL2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

OTt4er 0 mpakTHUECKOH paboTe MOKEH COAEPKATh: TUTYIbHBIN JIUCT, OCHOBHYIO 4acTh,
BBIBO/JIBI [10 PE3yJIbTaTaM MCCIIEJOBAHUA.

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
PaKTUYEeCKOH paboThl, GaMuwivs W HHUIMAIBl TOpernoaaBarens, (GamMuinsg W HUHULUAIBI
CTyJICHTa, HOMEp €ro yueOHOMU TPYIIbI U JJaTa 3alIUTH pa0OTHI.

OcHoenass uacmev JOMKHA COJEp)KaTh 3aflaHue, pe3yJbTaThl JKCHEPUMEHTAIbHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHAE MaTePUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI COAEP’KaTh OCHOBHBIE pE3ybTaThI MO padoTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TUTynbHBIN TUCT OTYETA AOKEH COOTBETCTBOBATH LIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

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




[Tpu dopmHupoBaHHU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIUMO 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 yka3aHus il 00y4aroluxcs MO BBIMOJIHEHUIO Ta00paTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOpHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
OKCIIEPHMEHTa B COOTBETCTBHHM C KBATH(DHUKAIIMOHHON XapaKTEPUCTHUKOW O0O0ydJaromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3YYCHUS JUCIUILUIMHBI, OMpENeNIeMOi Yy4eOHBIM IUTAaHOM, M OTHOCUTCS K CpEIICTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEeIYIONUX OCHOBHBIX 337a4 00y4Yarouierocs:

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

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMs TEOPETUYSCKUX 3HAHHM, MOJYYCHHBIX Ha
JCKITUSX;

—  TIOJIydeHHUE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U PUOOPAMH.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucruminie Dusuka JOMKEH BBHITIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS 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 00s3aTeNTbHO PACIIHCAThCS.

B naGopaTtopuio CTyIeHTHl OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonumo 3apaHee MpOYUTATh ONMUCAHWE PabOTHI U TEOPETHUECKHE CBEACHUS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BhITyCKaeMbIe Kadeapoid.

BomonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUllb MOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSTUTHCS, YTO CTYACHT TOHUMACT:

- Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIIEJIOBATD;

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

[Tomy4yeHHBIH qOITycK K paboTe 0TMEYaeTcs MPernoaaBaTeieM B )KypHaJe.

B mpomecce BbImonHEHUs J1a0OpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJTHOTO TPOTOKOJIa HECKOJIBKHUMH CTYJIEHTaMH BMecTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoii pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMiivs, WHHIIHAIBI
CTYACHTAa W HOMEp TpyNubl; GaMWIUs W HHUIHAIBl TpPENojaBaTelis; TaOlIHula TEXHHYECKUX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpubOOpa, paboumii auManasoH, IeHa
JIeNICHHsI, KJIACC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, Ha HEH yKa3aHHBIC, PE3yJIbTAThI
U3MEPEHUil; 1aTa U TMOANUCH CTYIEHTA.



Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIMIIB YePTUTH TaONUIBI U TpaduKu. BeneHne «aepHOBUKOB MPOTOKOJIA» U NIEPENHCHIBAHUE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHH M BO3MOXKXHOCTH
JIOMYCTUTh OIIMOKY MpH nepenuchiBaHnu. CTapaTelnbHOCTh U aKKYpaTHOCTD JIydIle HPOSIBUTH
pu opOpMIICHUU OTUETA.

ITo okOHYaHUHU M3MEPEHUH MPOTOKOJ 00s3aTENbHO JAETCS Ha MOANUCH MPETO1aBaTeNIo.
be3 3T0il moanMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
0003HauaeT, 4T0 OH OTBEYAET 3a BCE MPOBEACHHBIC M3MEpPEHHs, a IMOANUCH MPENoAaBaTes
03HAYaeT, YyTO paboTa AEWCTBUTEIBHO BBHINOIHSAJIACH U yKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MIOJIy4Y€Hbl UMEHHO TEM CTYJIEHTOM, KOTOPBIA COCTaBUJI IIPOTOKOJI.

[To pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTYET M 3alIMIIaeT €ro Ha cleaymoomeM 3aHatuu. Ilpu 3amuTe ordera MOryT OBITH 3a/aHBI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
NPUHATBHIA OTYET MPEToaBaTeNb BEICTABISIET CTYACHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOM padboTe

OT4eT TOKEH COAEePKATh CAEAYIOIINE Pa3/Iebl:

1. Iens paboThl.

Ona cdopmynupoBaHa B ONHCAHWHM J1AOOPATOPHOM palbOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCs (QyHKIMOHATBHON
WIM DJEKTPUYECKONl cxeMoil ycTaHoBKH. He HY)XHO NpPUBOAMTH BHEIIHETO BUAA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XAPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHMII.

3. Paboune dpopmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, MO KOTOPBIM HEMOCPEICTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu u3BecTHO. Bee nmpuBeneHHbIE
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BreiBoa popmysn 1 mpomekyTOUHbIE BBIPaXKEHUS B 3TOM paszfiesie MPUBOAUTH HE HYKHO.
@opMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yabTaTOB U3MEPEHUH B 3TOM PA3ZEIIe TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B stom paznene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTarbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmui. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE ACCATUYHBIE pa3psaabl (moapoOHee 00 3ToM
noiier peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITh
IIPUBEJEHBI B 3TOM pa3Jiere.

5. IIpumepsl BEIYUCIICHU.

B sToMm pa3zgerne otueTta 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE PUMEPHI BBIYUCICHUHN 11O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI MPernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

B ostom pasnmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckasi o0paboTka pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
MIPEACTABJICHBI IPUMEPHI BBIYMCIICHUN MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO OBbIBACT HANWCAaHA s




MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOpBI MOCTAPAIUCh OCTAaBUTH JIMIIb CaMO€ Ba)KHOE IO ATOM TeMe M H3JIOKHUTh MaTrepuan 1o
BO3MOXHOCTH IIPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
OPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHH JOJDKHBI ObITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbl, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITIOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMUMHA M B KaKUX EAMHMIIAX BJOJH HEe OTKIaabiBaeTcs. Ha camMux ocsiX JOJKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW ceTKU. M3MepeHHbIe Ha ONbITE€ 3HAYEHUS MOJIUCHIBATDH
Ha ocax He crexyeT. Ha rpaduk o0s3aTeNbHO HAHOCATCS BCE DKCIEPUMEHTAIbHBIC TOUYKH, U
MPOBOAMUTCS coenuHsomas ux JuHusA. OKOJI0O OJAHON WM HECKOJBKHX TOYEK OTKJIaJbIBAIOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OKoHYaTeNbHBIC PE3YNIbTATHI, UX 00CYKICHUE, BBIBOIBI.

B sTromM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HAIMCaTh, KAKUE TOTYYCHBI BEJTMUUHBI, U C KAKUMU MTOTPEIITHOCTSIMH.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
OTH Pe3yabTaThl M WX MOTPEIIHOCTH, CHEJaTh 3aKIIOUEHUE, KAKOW METOJ| JydYlle, TOYHEe,
yno0Hee.

Ecnu m3BecTHO TabMMYHOE 3HAYCHHE M3MEPEHHOU BEIMYUHBI, TO HY)XHO 00s3aTE€IhHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
WX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B pabote 3HaueHUs] OHON W TOM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTH PE3yJbTaThl HY)KHO 00SI3aTEIILHO CPaBHHUTHh M JAaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 X COBMA/ICHUU WJIM HECOBIAICHUH.

B cmywae, xorma MexIy CpaBHMBAaGMBIMH BEIMYMHAMH HWMEIOTCS HEIONMYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOKEHHE O
BO3MOJXKHBIX TPUYHMHAX 3TOTO HECOBIAICHHS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DH3UUYECKUN 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIPOC.

BrIBO TOMKEH COOTBETCTBOBATH 1IENTM PAOOTEHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

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

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

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

MeToauveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmewaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanus u BosHbl. MomnekymnsipHas ¢usuka. Jlaboparopusiii npaktukym //U.N.
KoBanenxko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.Jl.Ilnexorkuna, .E. Ilorapes, B.K.
[Tpununxo, FO.H. [apes, b.®. ludpun. CII6I'YAIL 2014. 132 c.

OnexTpudecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Konesuisnios, E.H. Kotnukos,
H.IT. JIaBposckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
Bonnosas OITHKA. JlaGopaTopHbIii MIPAKTUKYM //E.H. Kotnukos, N.IIL
Kpexrynosa,H.I1.JlaBpoBckas, F0.A. HosukoBa, A.H. Tpormun. CIT6I'YAIIL, 2013. 68 c.




4. BonHosas onrtuka. Yueono-meromudeckoe mocodoue // E.H. Kornukos, 10.A. Hosukosa, I'.B.

5.

Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KpanroBast ¢usuka. JlaGoparopusiii npaktukym // B.M. Awnapees, M.IO. Eropos, W.H.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021.90 c.

11.4. MeTtonuueckue yka3zaHus JJIs1 OOYJarOIIMXCs IO MTPOXOXKIACHUIO CAMOCTOSTEIbHON
paboTbI

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONUiCs BHITIOJHIET PaboTy 10
3a[IaHUI0 ¥ TIPH METOJUYECKOM PYKOBOJICTBE MPEMNOJIaBaTENsl, HO 0€3 €ro HernocpeCTBEHHOTO
YYaCTHSI.

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

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

MeroauyeckuMH ~ MaTepuallaMH,  HaMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00yJarOIInXCsl, SIBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
0 3204HOMN (hopMe 0OydeHus).

11.5. Meronnueckue yka3aHus Jisi 00y4aromuxcs M0 MPOX0XKICHUIO TEKYIETO
KOHTPOJIL YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XO/a OCBOSHUS
JUCLUIINHBL.

Tekymuit KOHTPOJb OCYIIECTBISIETCA MO KajeHAapHOMY ydeOHoMmy rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xkaroTcs B paboumx yueOHBIX
wiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHUSA,
NPEIyCMOTPEHHBIE Ha JTAaHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISET OaUIbHbIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oydarommxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBuanus 3aJ0JDKEHHOCTH, 0Opa3oBaBlIeiicsl B cllydyae MpPOIyCcKa OO0YyYaromuMCs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOy4yalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIECTBOPUTEIHHOTO
BBITIOJIHEHHSI KOHTPOJIBHBIX, JTA00PATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS HA
WHJUBUIYAJIbHBIX KOHCYJIBTALMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIUXCS CIIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nmomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadoOT, BHITOTHUTD
TECTUPOBAHUE B CHCTEME AMCTAHIMOHHOTO oOydeHuss ['YAII Ims.guap.ru HEe HWIKE OICHKH



«YIOBJIETBOPUTENHHOY». B Ccilyyae HEBBINIOJHEHUS BBIIICU3IOKEHHOTO CTYJIEHT, MPU YCIIECIIHOM
MPOXOXKACHUN TMPOMEKYTOUHOM aTTeCTallid, HE MOKET MOJIYYUTh aTTECTAIMOHHYIO OLIEHKY
BBIIIE «YIOBJIETBOPUTEIBHO.

11.6. Meronuueckue yka3aHus il 00y4aromuxcs Mo MPOX0XKICHUIO TPOMEXKYTOUHOM
aTTECTALNH.

[IpomexxyTounass  arrectanusi  OOydaromIMXCsl — NpEIyCMaTpuUBaeT  OLECHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHIIO, NPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEILHO.

B teuenue cemectpa cTyAeHTY He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HmKe oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhbIIIE "XOpoiIo".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE MPOX0XKICHUE 00Y4atoIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIIETEHIMI 00ydarommerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOEHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMHUpOBaHbl. 3HAaHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHWI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

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

OneHka «yI0BJIETBOPHUTEJIBHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paboTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHHS pabOTBhI.

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