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AHHOTanus

HucrunnuHa «Pu3nKa» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMY BBICIIIETO 00pa30BaHUS
— mporpamMy OakajaBpuaTa [0 HalpaBJICHUIO MNOArOTOBKM/ crmenuansHocT  11.03.03
«KoHCcTpynpoBaHH€e U TEXHOJOTHS JIEKTPOHHBIX CPEACTB » HampaBiaeHHOCTH «lIpoekTupoBanue
U TEXHOJIOTHS DJIEKTPOHHO-BBIYUCIUTEIBHBIX CpeACTBY». [luciumumna peanusyercs kadempoi
«Ne3».

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

OIIK-1 «Crnoco0GeH uCcTob30BaTh MOJOKECHHSI, 3aKOHBI M1 METOJIbI €CTECTBEHHBIX HAYK U
MaTE€MaTUKH JJIs PEIICHUs 3a]1a4 MH)XCHEPHOMU e TEIIbHOCTI

OIIK-2 «CrocoGeH caMOCTOSITEIbHO TPOBOJUTH DKCIIEPUMEHTATIBHBIC UCCICAOBAHUS U
UCIIOJIb30BaTh OCHOBHBIE MTPUEMBI 00PaOOTKHU M MPEACTABICHUS TTOTYyYECHHBIX TaHHBIX)

ConepxaHne AWCIUIUIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBA3AaHHBIX C TMpoOiemMamMu
o0mieit pusuky.

[IpenomaBanue IUCHUILIMHBI TIPEAyCMaTpUBaeT Cleayronue (GopMbl OpraHu3aIuu
yueOHOro mpoIiecca: JISKIUH, MPAKTHIECKHE 3aHATHS, JIA00paTOpHBIC PabOThI, CAMOCTOSTEIIbHAS
pabora.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dIK3aMeHa.

OO0miasi TpyJOEMKOCTh OCBOCHHS JHUCLHUILIMHBI cocTaBisieT 13 3adeTHwhIX eaunUI], 468
JacoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

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

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

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

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

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma)
KOMIICTCHIINU

Kon u
HaMEHOBaHHE
KOMIIETEHIINHT

Kon n HaumeHoBaHue HHIUKATOpa
ITOCTHIKEHHUS KOMIIETEHIIUU

Ob6memnpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-1 Cnocoben
HCII0JIb30BaTh
MOJIO’KEHU I, 3aKOHBI
U METOJIbI
CCTCCTBCHHBIX HAYK
Y MaTeMAaTUKH JJIs
penieHus 3a1a4
WHXEHEPHOM
ACATCIIbHOCTU

OIIK-1.3.1 3HaeT ¢pyHIaMEHTAIbHBIC
3aKOHBI IPUPOJIBI U OCHOBHBIC (DU3UYECKHE
MaTeMaTUYeCKHe 3aKOHBI

OIIK-1.VY.1 ymeer npuMeHsTh (prusnyeckue
3aKOHBI 1 MaTeMaTH4YE€CKU METO/IbI JIJIs
pelIeHns 3a1a4 TEOPETUYECKOTO U
MPUKIIAHOTO XapaKTepa

OIIK-1.B.1 BiageeT HaBBIKAMU
MCIIOJIb30BaHNUs 3HAHUN €CTECTBEHHBIX HAayK
¥ MaTEMAaTUKH MPU PEIICHUH MTPAKTHIECKUX
3aja4

O6menpodeccruoHaabHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
CaMOCTOSTEIILHO
MIPOBOJIUTH
3KCHCpI/IMCHTaHBHBIe
HCCIIEIOBAHUS U
HCITOJIH30BATh
OCHOBHBIC ITPUEMBI
00paboTKU U
PEJICTaBICHUS
HOHy‘{eHHBIX JAHHBIX

OIIK-2.3.1 3HaeT OCHOBHBIE METOJIbI U
CpEeJICTBA MPOBEACHUSI SKCIIEPUMEHTAIbHBIX
UCCIICIOBAaHUM, CHCTEMBI CTAaHIAPTH3AIMU U
cepTuduKaIuu

OIIK-2.Y.2 ymeer Hax0oAUTh U KPUTHYECKU
aHaJIM3UPOBaTh MH(OpMAITHIO,
HE00XO0IUMYIO ISl PEIICHUs TOCTaBICHHON
3aaun

OIIK-2.B.1 Bnangeer cnocobamu 00paboTKu
U TIPEJICTABIICHUS MTOJYYEHHBIX JAHHBIX U
OLIEHKH TIOTPEIIHOCTH PE3YJIbTATOB
M3MEPEHUI

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MoKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMUCS
IPU U3YYCHUHU CIEAYIOUIMX AUCHUILINH:
— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKasi CTATUCTUKA.

3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUU MaTepuana JaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOATEJIBHOE 3HAYECHUE, TaK U UCIOIb3YIOTCS IIPU U3YUYEHUN IPYIUX JUCLMILIAH:

— «MarepuanoBeneHuey;

— «ONEKTPOHUKAY;




— «ONEKTPOTEXHUKAY.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 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 Npg }1] Ned 593
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
M3 Hux uacoe npakmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(qac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnasn paboma, Bcero (dac) 129 58 67 4
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amen (3auer, Hdudd. 3au, | Ok3., JK3. JK3. JK3.
DK3.*%*) OK3.

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEeH

4. ConepxaHue TUCIUTIIAHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIUHBI H UX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknnu 113 JIP KII CPC
Paznensbl, TeMbl IUCHUTIITMHBI (1ac) (C3) | (aac) (wac) | (wac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Uroro B cemectpe; 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 23
Pa3nen 5. Margetusm 11 8 6 o)
Paznen 6. OnTuka 12 2 3 22
Hroro B cemectpe: 34 17 17 67
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 1




Pasnen 8. KBanroBas MexaHuka 11 9 3 o)

Paznen 9. ®usuka atoMHOTO sigpa 12 3 7 1
Uroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETHLHOCTHIO.

4.2. ConepxkaHue pa3IesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3nesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepualibHOM Touku. [lyth wm
nepemenienre. Ckopocte u  yckopenue. HopmanbHoe u
KacarenpHOe yckopeHus. IlocTymaTenbHoe M BpalaTeNnbHOE
nBwkeHne. OCHOBHasi 3ajaya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBS3b JMHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpalaTeJIbHOM JIBUJKEHHH.

WNuepuumanbHple  cuctemMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukHd. HewHepumanbHbIE CHUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass pabota W MOIIHOCTb. KuHeTHueckas >HEprus.
3aMKHYTBIE U HE3aMKHYTbhIE cUcTeMbl. [loTeHIManbHAas SHEpTrUs
cucteMbl. CBsI3b MEXAY NOTEHIMAIBHOW 3HEPrueid M IMOJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeJIbHOTO
JBWKEHHsS  TBepporo  Tena.  Kunermdeckas — dHeprus
BpalIaoUIerocs TBEpJOro Tea.

[Toctynatet crienaabHOU TEOpUH OTHOCUTEIBHOCTH.
JlopeH110BO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PEAATUBUCTCKON MexaHWKW. VIHTepBan, €ro MHBApUAHTHOCTb.
PenaruBucrckuii UMITYJIbC. OcHoBHOE ypaBHEHHE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPrus
penstTuBUCTCKOM 4acTtuubl. CBsizb Macchl W sHepruu. CBsi3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHIIBL.

Paznen 2. KoJsie0aHus 1 BOJIHEI.

I"apmonunyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MareMaTU4eCcKril MasTHUK, QU3NYECKUN MASTHUK, KOJICOaHUS
noa JaedcTtBueM ynpyro cuibl). CrokeHue KoJaeOaHwMi.
Huddepennmansnoe ypaBHeHue Konebanuil. CBOOOAHBIE,




3aryxatoiue koyebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX TPOIECCOB (TUIOCKUE M ChEepHuecKue
BOHBI). BosHOBOe ypaBHeHwe. [IpuHIUN Cymeprio3uIuy.
Oueprusi BoyiHbl. [loToKk 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOU
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaas pusnka.

TepmoauHamMuueckue CcoCcTOossHMSA M mpouecchl.  [loHsAtue
byHkuuu coctosiHus. BHyTpennssi sHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
HA4aJl0 TepMOAMHAMUKU. TemnepaTypa U BHYTPEHHs DHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
Mosiekysl. CpenHsas KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YPaBHEHHE  KHHETHYECKOW TEOPHMM  HICAIBHBIX  Ia30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBolcTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepno3uinum.
OnexkTpudeckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nonsa. Teopema O LUPKYJSALIMA BEKTOpAa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH ANIEKTPOCTATUYECKOTO OJIS.
HanpsokeHHOCT M MOTEHIUaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca [U1s 911€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

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

OnekrpoeMkocTb.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
O6beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TIOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasibHOM u  auddepeHuanbHoN
dbopmax.

Pasnen 5.

MarseTusMm.

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

MarauTHOE 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarsauTtHas MIPOHUIIAEMOCTb.
HanpspokeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKy, QeppoMarHeTHKd. TeopemMa O MUPKYIALUN
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3axkon ®apazes. [lpaBuno Jlenna. Camounnykuus. B3zanmuas




WUHAYKLHUS.
O6’beMHa$I IJIOTHOCTh JHCPIrUrM MArHvuTHOTO TIOJIA. Cucrema
ypaBHeHUM MakcBeiuia. MarepraibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX ~ BOJIH. Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTpPaXEHUS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknuonnas pemrerka. [Tomsipuzamnust cBeta. 3akoH
Maioca.

Pa3pen 7.

KBantoBas onruka.

TennmoBoe wu3nyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIydeHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBas ontuka. ®otoaddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Pazmen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
®dazoBas U IpynnoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BoxHoBas
GbyHKIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noTteHuuanbHou sme. KBanTOBBIA ocmmmisTop.  Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

AToM BOJOpOoJa B KBAaHTOBOM MexaHuke. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Ilrepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJMHAKOBBIX YACTHII.
[punnun [laynun. OObscHEHME TEPUOJUYECKOM CHUCTEMBI
snemeHToB /.M. MeHneneeBa. DHEpreTHUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCKou CBsI3H.

Pa3nen 9.

®Du3uKa AaTOMHOI0 AApPA.

AtomHoe sapo. Jedekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuiibl.  Mojenu aTOMHOroO — sijpa:  KamejibHas  MOJEIb,
obOoyioueyHasi MoOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKkoH pagrMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacnas.
l'amma-n3nydyenue. HacTuLbl 1 aHTUYACTHILLBI.

Snepubie peakuuu. Peakumm nenenus sanpa. llenmHast snepHas
peakuus. SaepHbie peakTopBbl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
aieMEeHTapHbIX yactull. KBapku.

4.3.

[IpakTrueckue (CeMHUHAPCKUE) 3aHATHS




TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

W3 Hux No
No | TeMbl mpakKTUYECKHUX Popmbr TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeria
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SatATHH (dac) JINHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
TUHAMHUKa
MaTepUaJIbHOW TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAMUKa
a0COFOTHO TBEPIIOTO
Tena
3 | CneuuanbHas T€OpHst Pewrenue 3anau 3 1
OTHOCHUTEJIbHOCTH
4 Kunematuka u Pewenue 3anau 3 2
IUHAMHKA KOJeOaHUI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJIHOBBIX IIPOIIECCOB
6 MounekynsipHo- Pemenue 3anau 3 3
KHHETHYecKasi TEOpHsl
Cemectp 2
7 HanpspkeHHOCTD U Pemenue 3anau 3 4
MOTEHIIUAI
AIEKTPOCTATUYECKOTO
TIOJISt
8 JBmxenue Pemrenue 3agau 2 4
3apsKEHHBIX YacTHIL B
AIEKTPOCTATUYECKOM
noJie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AJIIEKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MarHUTHOTO TOJIA.
Cubl B MAarHUTHBIX
MOJISIX
12 3akoH Pemrenue 3agau 2 5
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MarHUTHBIX
TOJISAIX
13 Wutepdepenius. Pemenue 3anau 2 6
Judpakmus.
[Tonsapuzanus
Cemectp 3
14 | TemioBoe n3irydeHue. \ Pemenue 3anay | 2 7




dotorpdekr
15 | Dddexr Komnrona. Pemenue 3anau 3 7
CaoiicTBa ()OTOHOB
16 AToMm BoJopoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CootHomieHne Pemenue 3anau 3 8
HEOIPEIETCHHOCTEN
Ieitzenbepra. BoHbl
ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[Ipenunrepa.
[TorennmansHble
OGapbepbl
19 S nepHble peaku Pemenue 3anau 3 9
Bcero 51
4.4. JlabopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh 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 MasitHuk Makcseria 4 1
2 HaxmoHHBIH MasSTHUK 4 2
3 CTonKHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAasITHUKU 3 2
5 Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIIH
9 Onpenenenne yaeabHOro 3apsaia dJIeKTPOHA 3 5
10 | Komnpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUCHHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | HM3ydeHue crieKTpa aToMa BOAOPOJa 4 8
14 |  OmnpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 1O 3 9
npoOery B BO3Iyxe
Bcero 51




4.5. KypcoBoe nMpoeKkTUpoBaHHE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh PUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac yac

1 2 3 4 5
N3yuenue TeopeTnueckoro marepuaia 43 20 2 |
nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 23 !
[ToaroroBka Kk MpoOMeKyTOYHOM 43 19 29 )
arrectaruu (ITA)

Bcero: 129 58 67 4

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOoThl 00yUarOIUXCsl O JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TadauLe 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

Komuectso
9K3EMILTSIPOB B
Uﬁngzgec bubnmuorpaduueckas ccpuika 6“?&3:@
AEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

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

Uponos, 1. E. Mexanuka. OCHOBHBIE
3aKOHBI : yaueOHoe nocobue / U. E. Uponos. -
15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,
2021.-312c.

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

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/

Hponos, U. E. KBanToBas dusuka.




product/1984909 OcHoOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

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

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

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

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

NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢

u3., uchp. u 1o1m. - Mocksa : M3aaTenbcTBO
FOpaiir, 2020. - 320 c.

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

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(popmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOUMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(DOPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaAIa «Y ClieXu
dbu3udecKkux Hayk», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoii akageMuu HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0Opa3zoBaHHE»

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

1 MS Windows

2 MS Office




8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MpOIiecca MO AUCIUIIITHHE

[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

CHUCTEM,UCITIONIb3YEMBIX pu

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun

/T MaTepUaTbHO-TEXHUYECKON Oa3bl

(ip1 HEOOXOTUMOCTH)

1 VYyeOHas ayuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHH CEMMHAPCKOT0 THIIA,

KOHTPOJIS ¥ TPOMEKYTOYHOW aTTECTAIHH.
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB sl PU3HUECKUX

M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

—05; FRM — 10)

IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00yueHus, CiTysKallie Uil peAcTaBlIeHus yueOHOon

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

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

2 VYyeOHas ayuTOpus I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U

MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

—05; FRM — 10)

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4yeHus, CiTysKalle sl peAcTaBlIeHus yueOHon

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne31-04B

3 VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI

CEMHUHAPCKOI'0 TUIIA, IPYIIIOBBIX U HHIUBUIYaJIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTaLlUH.

nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHMS.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON

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

4 VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,

196135, r. CaHKT-




1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
IPYNIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10
(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusiii ctena UT3-OM-II-I10

(000 «IIpotdhobpazosanuey r. Kazans)).

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATHUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOH aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOEb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUN; TAOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopssie 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, ym.
I'actenmo, a. 15,
ayautopust Ne32-05.

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-03.




r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalH
o0yyaromuxcs Mo JUCUUIUTHHE TpuBeeH B Tabiuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEKYTOUHOM aTTeCTallN

Buzx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMPUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— ONMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeJl0 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOH CIICIUATM3HUPOBAHHBIX MMOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
[0 CYLIECTBY H3Jara€T €ro, ONHUPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

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

— JIOIyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUs;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIUPOBAHUN BHIBOJOB M 000OIICHUI;

— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOTO
MaTepuana;

— A0IMYCKacT CYHICCTBCHHELIC OIJ_II/I6KI/I u HETOYHOCTH npu
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHUI;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— HE MOXET apryMEHTUPOBATh HAYYHBIE IOJIOKEHMUS;
— He (OpMYTUpPYET BEIBOJOB M 0000IIIEHUH.

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

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

Ne i/t [Tepeuyens BompocoB (3a1ay) 1st SK3aMeHa Koxn
WHJUKaTOpa
Cemectp 1

1 HazoBure npeaMeT n3ydeHus KWNHEMATHUKHU. OIIK-1.3.1

2 Jaiite onpeneneHne MaTepUAIIbHOW TOYKHU. OIlK-1.3.1
Teno nBHUXKETCS U3 COCTOSHUS MOKOS C TAHT'€HLIMATIbHBIM YCKOPEHUEM

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

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

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

6 aocomotHO TBEpHmoe Teno (ATT) u marepuanvHas Touka. [IpuBenure OIK-1.Y 1
IpUMep, B KOTOPOM OJHO MU TO € TEJIO BBICTYNAET B KadecTBE
MarepuasibHON TOUuku 1 ATT.

7 [Tokaxure CB3B  MEXKIY JUHEWHOM M YIVIOBOM CKOPOCTBIO OIK-1.Y.1
MaTepUaIbHON TOUYKH.

[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela II0

2 M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2% + 0,5%7 (m). Kaxoii OIK-2.Y 2
OyTh TNPOWAET TeJIo 3a yka3zaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHNE 3aKOHOB, UCIOJIb3YEMBbIX JUJISl PEIICHUS 3aJa4H.

9 Cdopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OOBscHUTE TMPUHIMIT MU3MEPEHHsI BEIMYMHBI CUIIbI, OCHOBAHHBIM Ha OIK-23.1
TpeTbeM 3aKoHe HbroTOHA.

1 OOmbscHHUTE, KaK, COTJacHO BTOPOMY 3akoHY HpIOTOHa, 3aBHUCHUT OIK-13.1
YCKOPEHHE TeJla OT €r0 MAacCChl.

[IpuBenure npumep, WIUIFOCTPUPYIOLIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
HproToHa.

Kamenb nexut Ha 1HE cocyna, OJIHOCTbIO NOrpyKEHHBIN B BoAy. Kak

13 W3MEHHTCS CHIIA JABJCHMS KaMHS HA JIHO, €CIM CBEPXY HAMMTb | w4 by
KepoCcHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

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

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICHCTBYIOIIMX TEJT W PacCTOSHUA Mexay HuUMU. OOocHyiiTe,

15 KaK M3MEHHUTCS CHja B3aUMHOIO TATNOTEHMs IBYX Tel, ecin maccy | OIIK-2.B.1

OJIHOTO M3 TE€J YBEJIHWYWTh BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —

YMEHBIIUTH B JIBa pa3a.
16 JlaliTe onpeneneHne UMIyJbca Tela Kak GU3NIECKON BETMYHUHEI. OIlK-2.3.1
17 ChopmynupyiiTe, mnpu Kakux ycJIoBUsAX BbmosHseTcs 3akoH | OIIK-1.3.1




COXpaHEeHMsI UMITYIIbCA.

18

Ha3OBI/ITe, Kakasd (I)I/I3I/I‘-I€CK3.H BCJIMYHHA HAa3bIBACTCA MOMCHTOM CHJIBI.

OIIK-1.3.1

19

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

OIIK-1.V.1

20

CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIhCA.

OIIK-1.3.1

21

Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI.

OIIK-2.3.1

22

CdopmynupyiiTe, 4TO TaKOE MOIIHOCTh KaK (r3ndecKasi BEIMIHHA.

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 Maccoi 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/1a4u.

OIIK-2.V.1

25

OOBsicHUTE, B YeM COCTOUT pa3zIMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

OIIK-1.V.1

26

Kakoit kopabmb JaBUXKETCS
HEHArPpYKEHHBIH — TIpH
OO6ocHYyliTE CBOW OTBET.

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

OIIK-1.B.1

27

JlaiiTe onpenenenne noTeHManbHOM 3Heprun. OT Yyero oHa 3aBUCHUT?

OIIK-1.3.1

28

OObsicnuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMAJIbHON YHEPrUEN.

OIIK-2.3.1

29

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

OIIK-1.3.1

30

Jan ToHkuii ctepkeHp Maccoil m = 120 r u amuHout [/ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

[Tokaxxute Ha mpumMepe TOHKOIro cTepkHs JuIMHON 20 cMm u maccoit 30
r, Kak npuMmenserca Teopema lllteliHepa nmg pacdyera MOMEHTa
MHEPLMU TEJ IIPU 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 Brluncisercds KuHeTHYeCKas OHCPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-2.Y.2

34

ChopmynupyiiTe  1Ba  IOCTyJaTa
OUHIITEHHA.

TEOpHUNn OTHOCHUTCIBHOCTHU

OIIK-1.3.1

35

CnpaBemniuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
KIaccudyeckas (popMyna s KHHETHUecKo# smeprum E = m*1*/2?
Ecin HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKash JHEpPrus Teia
coriacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak M3MEHHUTCS TEpUOA KOJIeOaHUM MPYKUHHOTO
MasTHUKAa IPU YBEJIMYEHMM €ro Macchl B 2 pa3a, a MXKECTKOCTH
MPY>KUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYAON?

OIIK-2.¥.2

38

Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHATBCA XOJ
MasATHUKOBBIX YacOB IPU HACTYIUICHHM JIETHUX JXapKuUX JHEW IO
CPaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIUICHHOM MOMENICHUH (CTepEeHb MAaITHUKA METaJNINYecKuil)?

OIIK-2.B.1




ApryMEHTHUPYHUTE CBOI OTBET.

39 CdopmynupyiiTe onpeaeneHne BOJIHEL. OIIK-1.3.1
40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TMONEPEUYHBIMU OIK-1.Y 1
MEXaHUYECKUMH BOJIHAMHU.
41 3anummuTe ypaBHEHUE OEryIeil BOJHEI. OIIK-1.3.1
42 HazoBute, uemy paBHa cpeHsisi 00beMHast INIOTHOCTH dHepruu BosHbl. | OIIK-1.3.1
HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIHHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTH 3ByKa B Cpezie
43 paBaa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICITUTE OIK-1.V 1
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa. o
HNcTouHUK W TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Vyem = 40
m/c, v,y = 60 M/c.
44 Cdhopmynupyiite npunimn [ roirexca. OIIK-1.3.1
45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-1.3.1
46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosyer BonHOW. IIpuBenure OMK-1.Y 1
pUMEp CTOSYEH BOJHBI.
47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMH OMKUCHIBACTCS OIMK-2.3.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha omny wamy BecoB mocTaBwiIM ONoAlle C ropsdyeil BOJOH, a Ha
48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-2.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS UI€ATIbHOTO Iasa. OIIK-1.3.1
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoJIeKyJbl. C KaKMMU JBH>KCHUSIMU OHU CBSI3aHbI? o
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-2.3.1
57 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-1B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1
53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIIECCe, U HANINUTE €€ BEIINYUHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OITK-1.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAaciSTHUCTOM >KUIKOCTH MONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-2.B.1
OO6s3aTtenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHyliTE CBOW OTBET.
Onenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nap OJIWHAKOBOM Macchl MpuU OJHOM H ToM ke Temneparype? | OIIK-2.B.1
O6ocnyiite Bamn oTBer.
Cemectp 2
58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTo 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JBYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, kKaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToOME BOAOPOJA MpH MOJHOM 00opoTe anekTpoHa | OIIK-2.V.2
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHUPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B kakux emmnunax cucrtemMbl CU MoxxHO u3MepsTh HanpstkeHHoOcTh | OITK-2.3.1




3JIEKTPUYECKOTO MOJIs?

64 UTo Ha3bIBaETCS SJIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsIcCHUTE  pa3nu4yue MEXKAy TMOJSAPHBIMH U HEMOJSPHBIMH OIK-2.V 2
JINDJIEKTPUKAMU.
[IpoananusupyiiTe, Kakoil BEIUYMHBI 3apsj IOLKEH HAXOIUTHCS Ha
67 o0OKIaKax KOHJIEHCATOpa, YTOOBI MpHU pa3HOCTH moTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
OueHnrte, KakKoW €MKOCThIO OyayT o0jamaTh MeETaTTHYSCKUe
68 IUTACTHHBI TOmaap0 0.2 M, KOTOpBIE pazfeseHsl cnoeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJIEHCATOpa ¢ 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-2.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MOCIIeJOBATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa /17151 y4acTKa IIeTIH. OIIK-1.3.1
73 Kak u3MeHuTCs conpoTuBieHHe MPOBO/IA, €CIIU €0 ATUHA YBETUUUTCS OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
PaccunTaiiTe MOIIHOCTH, BBIACIISIEMYIO HA CONMPOTHUBIECHUH 3 KOM mipu
74 . OIlK-2.Y.2
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHUTHOW UHIYKITUH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIlK-2.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 PaccuuraiiTe, ueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 1
KpYTroBOro BUTKa paaunyca 25 cM ¢ Tokom 0.5 A.
PaccuuTalite MarHUTHYH0 MHAYKIMIO HAa OCH JJIMHHOTO coieHoupa, | OIIK-1.Y.1
conmepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
7 CepAeYHUK ¢ mpoHuaeMocThio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccunTaiiTe TJIOTHOCTP HAMOTKM TOpoOHa, HeoOxomumyro, utoOwl | OIIK-1.V.1
80 IIpU CWie TOKa B HeM, paBHOM 10 A, MarHMTHOE IOJIE Ha €ro OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, KakoM 3aps/i HECET 3JE€MEHTapHas yacTuua, eciau oHa, | OIIK-2.V.2
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ncnbiTeiBaeT pevicrBue cuibl Jlopenna Benuuunoit 0.16 mH.
OueHuTe CUTYalUIO: B MarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M AEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-2.B.1
€CJIU J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B uem cocTouT sIBJIEeHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananuzupyiite Benmuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTanueckoe KOJIbLO pagnycoM OMK-1.Y 1
10 cm HaxomuTcs B MarHUTHOM mnosie ¢ uHaykuauer 50 mTin. OtBer
3anuuunre B MB.
85 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-2.3.1
87 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
88 Onpenenure, Kakasi SHEPrUs 3aKI0YEHa B KaTylike MHAYKTUBHOCTHIO | OIIK-1.Y.1




100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT gaiite B MJIX.

[Ipemnoxure crmocod u3MEpeHUs: BEMTUYMHBI MAarHUTHOH SHEpPrHu,

89 . OIIK-2.Y .2
3aKJII0OYEHHOM B KaTYyIIKE, C TOMOIIbI CONPOTHBIICHMS.

90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBaHBI B DJIEKTPOMATHUTHOM BOJIHE BEKTOPbI

91 HANpPSDKEHHOCTH  JIEKTPUYECKOro 1ojis, MarHuTHoW wuHaykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?

92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIIK-1.3.1
[Ipoananu3upyiTe, A€ CBET IBMXKETCS ObICTpee — B anmase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyarorcs ckopoct ceera B | OINK-1.Y.1
JIAHHBIX cpenax’?

OneHure CUTyaluIO: JIy4 CBeTa NaJaeT Ha IPaHUIly pas3lena ABYX
BeuiecTB nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

94 paBeH 2.4. Bo3aMOXHO J1i, 4TOOBI OTpa)keHHBIN U mipenoMieHHbIi ity | OITK-1.B.1
ObulM TepHeHIUKYIsApHBl Apyr napyry? Ecmum na, ompenenure
NI0Ka3aTesb PEIOMIICHHUs BTOPOH Cpefbl.

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

9% Onumwure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OMK-1.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA DTy KHOU

97 OKpacKMd y TOHKHMX IUICHOK (pa3jUTOe Ha MOBEpXHOCTH BoAbl Macio, | OIIK-2.B.1
MBLIbHBIE NTY3BIPH U T.I1.).

98 Uro Takoe nucnepcus cBera Kak siBieHue? [lpuBeaure mnpumepbl OIK-13.1
HAOJIOACHUS JUCTICPCHH. -
[Ipoananu3upyiite, Kakol HaWOONBIIUN MOPSIOK CIEKTPa MOXKHO

99 HaOmogaTh Ha JIU(PaKIMOHHOW pemieTke, ecau oHa umeer 500 OIK-2.Y 2
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500 o
HM.

100 Uemy paBHa pa3HOCTh (ha3 JABYX CBETOBBIX BOJH, NPU KOTOpPOU OIK-13.1
Ha0J110/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[ImockomoApU30BaHHBIM CBET IMaJla€T Ha AaHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh MOJspU3aluu  cocTaBiusieT yroa 30° ¢ IJIOCKOCTBIO OIK-1.V 1
aHanmu3aTopa. Bo CKOJIBKO pa3 yMEHBUIMTCS MHTEHCHUBHOCTb CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOITIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo ckosnbko pa3 M3MEHHUTCS MOTOK PHEPTUU OT HUTH HaKaJIMBaHUS

103 JaMIlbl, €ciau YABOUTH ee Temmeparypy? OOochyiire Bam otser, | OIIK-1.V.1
onupasch Ha 3akoH Ctedana-bonbiimMana.

Pacnionoxure crnenyromue CHEKTpalbHbIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHUs aOCOJIFOTHON TEMIIEpaTyphbl:
A — Oeinble 3BE315I,

104 | O wemmsre, OIK-1.V.1

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHS! aOCOIIOTHO YEPHOTO Tela.
OOBsCcHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

105 OOBscHUTE TPHUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-2.Y 2
ONTUYECKOT0 MUPOMETPA.

106 Uro Ha3pIBaeTcs BHEMHUM GoTodhdhexrom? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OIMK-2.3.1




108

MoskeT 1 BUIUMOE M3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTuHE U3
MmeTajuia, paboTra BeIXxoga KOToporo paBHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-2.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4YEHHUS.

OIIK-1.3.1

110

OObsicHUTe, KaK dHEprus OTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

@®otoH ¢ anuHON BONHBI A = 97,04 mM paccesyicss Ha HEMOJBUKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCHUTEJIBHOTO ~ W3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHA  mpu
KOMIITOHOBCKOM paccestHuM. PaccunTaiite ero BemuunuHy B yKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-1.B.1

112

Onuiure, 9YTO MPECTaBIACT COOOM aTOM B paMKax Mojelu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAHHOM MOIEIN?

OIIK-1.3.1

113

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIMHBI
BOJIHBI U3Jy4eHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHY#TE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

114

B gem coctout runotesa ne bponns?

OIIK-1.3.1

115

OObsicHUTE, TpPH KaKAX YCIOBHSX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBeauTe mnpuMephl, NOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-2.3.1

116

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

OIIK-1.V.1

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBON QyHKIH?

OIIK-1.3.1

118

B uem oTiamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

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-2.Y.2

120

Kakum o00pazomM »Heprusi «HyJIEBbIX KojeOaHHil» KBaHTOBOTO
TapMOHMYECKOTO  OCIWJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.V.1

121

[Tocunraiite, CKOIBKO 3JEKTPOHOB MOXKET HAXOIUTHCA B OCHOBHOM
COCTOSIHUU B aTOME.

OIIK-1.V.1

122

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

OIIK-1.V.1

123

OueHute 1O TOPSAAKY BEIWYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DHEpPrusi KOTOPOrO XapaKTEepPU3YyeTCs pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-2.B.1

124

MukpouacTuia 3amnepra B O4HOMEPHON NOTEHIUAIBHON IME IIUPUHON
/ ¢ 0eCKOHEYHBIMHU CTEHKAaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
ygucioM n = 1. Ilokaxure, KaKk ONpeNeNUTbh KOOpAWUHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKpPOYACTHUIly MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

125

KakuM MokeT OBITh CHUH YacTHI, KOTOPbIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeaure npuMepsl TAaKUX YaCTHII.

OIIK-1.3.1

126

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

OIIK-2.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHUA.

OIIK-1.V.1




128

[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJWYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb UHIUS — 3.

OIIK-1.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-2.3.1

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEPrusi OCHOBHOTO
coctosiaust E; = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUS By = -5
9B, sHeprus metactabmibHOrO coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOMCXOIUT padoyuee N3IydcHHE.

OIIK-2.Y.2

131

Uemy paBHa MoOJsipHAs TEIUIOEMKOCTh TBEPAOTO TeJa, COIJIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBasi TeOpI/IH TCIIJIOCMKOCTHU TBep,Z[OI‘O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEINIOEMKOCTH DUHINITEHHA.

OIIK-1.V.1

133

Kakass wacrtuma HaseBaercs QoHoHOM?  Kakum
pacrpeesieHueM OMUChIBAlOTCS (POHOHBI?

KBaHTOBBIM

OIIK-1.3.1

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

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

Ne i/t

[Tepedyens BompocoB (3amav) myis 3aueta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeMm Uii KypCOBOTO TPOEKTUPOBAHMS/BBIOIHEHUS KypCOBOM paboOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /a1 [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHMSI/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHS TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHHUS

npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISt TECTOB

Ne i/t

[IpumepHbIil IEpedeHb BOMPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakass Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEHCS PaBHOMEPHO C
MOCTOSIHHBIM T10 BETUYMHE YCKOpEeHUuEeM?

1) Ilpsamas nuHuA

2) JIunus ¢ neperundbom
3) [Mapaboina

4) OKpYKHOCTH

OIIK-1.V.1

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NICCKUX BEITUYUH UMEET
EIMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIICH N3MEPEHUS CHUITBI?

1) Ummynsc

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-2.3.1

[Ipoananusupyiite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:

OIIK-1.V.1




«YUeMy paBHa cymMMa BHYTPEHHHUX CHJI, IEUCTBYIOIIMX MEXKIY TeIaMU
3aMKHYTOM MEXaHHUECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hyaro

3) VI3MeHeHHI0 UMITYJIbca CUCTEMBI
4) YcKkopeHHIo LIEHTPa Macc CUCTEMBI

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU 3Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJIACh BIPABO, @ YAaCTULA C MACCOU m, HaBCTpeUyy
YacTHUIIE C MacCoOl m;.

OIIK-1.B.1
1) YacTuirel OyayT ABUTATHCS BIIPABO
2) Enunas yacTuua 0yaeT ABUraThCs BJIEBO
3) YacTuirsl OyayT HOKOUTCS
4) Yactuipl OyayT IBUTaThCS B IPOTHUBOMOJIOKHBIE CTOPOHBI
Uto mnpou3oHAeT C MOMEHTOM HWHEpPUUH CBHHIIOBOTO ILMJIMHJpA
OTHOCUTEJIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOU OCBHIO
CUMMETPUH, €CIU IMIUHIP CIUTIOIIUTD B TUCK?
1) He m3menurcs OIK-2.B.1
2) YBeau4unTcs
3) CoxpaHutcs
4) CTaHeT paBHBIM HYJIIO
VKakuTe BEpHYIO 3alKCh YpPaBHEHUS AMHAMUKH BpallaTeIbHOTO
JIBUKCHHUSI.
DM=TJ*o OIK-1.3.1
2)e=M/NJ
3) M=L*w2
4) L =r*p*sina
YkaxuTe, 4eMy paBeH MOMEHT MHEPIIMH TOHKOTO 00pydya Maccod m u
paauycar.
1) J=m**/12 OIIK-1.3.1
2) I =m**/2
3) I =m**/3
4)J= m*r
Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»
1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBHKEHUS OIIK-1.3.1
2) CymecTBOBaHHE HHEPUHMAJIBHBIX CHCTEM OTCUYETA
3) ®dakT CyIecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETa
4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH [ anmues
Vkaxure, B Kakux eauHunax B cucreMe CH uzmepsiercs cuna:
1) kr*m/c
) H OIlK-2.3.1
3) kr¥um?

4) m/c?
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PaccunTaiiTe BenMunMHy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOW OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

OIIK-2.Y.2

11

Bribepure ¢opmyny, onpeneisionylo BeIMUUHY (a3oBOH CKOPOCTH
BOJIHBI.

1) v=o0*k
2)v=k*v
3)v=k*A
Hhv=m/k

OIIK-1.3.1

12

Paccunraiite, uemy paBHa paOoTa KOHCEPBATUBHOW CHIBI IO
3aMKHYTOM TpaeKkTopuu (1o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yObUTH MOTEHIIUATILHON YHEPTUN

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBHa ny1o

4) 3aBUCHUT OT CKOPOCTH JIBHYKCHHUSI.

OIIK-1.3.1

13

Kakas u3 mepedncieHHBIX (U3MUECKUX BEIMYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cuib
2) MoMeHT uHepuuu

3) MomeHT ummyinsca
4) Cuna

OIIK-2.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpPEHHBIM IIPSIMOJINHENHBIM
4) PapHOMEpHBIM BpallleHHEM

OIIK-1.3.1

15

Bribepure mpaBuibHBINH oTBeT. Kak m3MeHsieTcs MOIyidb CKOPOCTH
IOpU NPSMOJIMHENHOM JIBUKEHHUHU, €CJIM 3aBUCHUMOCTb IPOWICHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YObiBaer

2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?

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

OIIK-1.3.1




Kak cooTHOCSTCS MOMEHTHI WHEpUMU OucKa J; W uunuHapa J,
KOTOPBIC UMCIOT PAaBHBIC MAaCChI U paI[I/IyCI:I?

17 1) Jn=Ju OIlK-2.Y .2
2)Jn>Ju
3) Jn>2*Ju
4) Jn > Ju/2
Haiigute oTHOIIEHHE pOoN3BEIeHHBIX padoT (A/A;,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSIHUS TIOKOSI 1O OJJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

18 N1 OIIK-1.V.1
2)3
3)4
4)5
Kakoil yu€HpIl co3gal CHELMAIBHYIO TEOPHUI0O OTHOCUTEIBHOCTH
(CTO)?

19 | 1) Tanuneit OIlK-1.3.1
2) DHHIITEH
3) JlopeHnit
4) bop
Bribepure ypaBHEHHE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.
1) x =0,1tg(2t2+m/6)

20| 2) x = 0,1cos(2t+/6) OIIK-1.3.1
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)
[Ipoananu3upyiite, Npy KaKOM YCIOBHM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
coOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAIOMICH CHJIIBI)?

21 1) ®>> ©0 OIlK-2.3.1
2) o> o0
o= nl
4) 0 << 0
Bribepure, kakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICMCTBUEM CHJIbI HA TEJIO COrJIaCHO BTOpOMY 3akoHy HrroToHa?

22 1) MonspHas macca OIIK-2.3.1
2) CxopocThb
3) Macca
4) MoMeHT UHEPLHI
Bri6epure, B Kakoi crCTeMe TeJ TOJHBIH MOMEHT UMITYJIbCa OCTAeTCs
MIOCTOSTHHBIM.

23 1) 3amknyTOM OIIK-1.3.1

2) HezaMKkHYTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI PaBHA HYJIIO
3) He3amkHyTOMH, TJIe CyMMa MOMEHTOB BHEIITHUX CHJI TOCTOSIHHA
4) HezamknyTOMi
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VYkaxure, paboTa Kakoil W3 MEPEUHCICHHBIX CHJ paBHA HYNIO NPU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS Tea.

1) Bsizkoro Tpenus

2) Cuiibl TpeHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpEeHUS CKOJIbKEHUS

OIIK-1.3.1

25

UeMy paBHa BeJIMUYMHA YCKOPEHHs CBOOOIHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? Benuuuny g
BOIIH3H TIOBEPXHOCTH 3eMITH MPHHATH PaBHOIT 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-1.V.1

26

[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KOJIeOaHmit
MAaTCMaTUYCCKOro MasaTHUKA, CCJIIM AJIMHY €ro NMoABCCa YBCIIMYUTHL B 9
pa3, a Maccy rpy3a — YBEJIMYHUTH B 4 paza?

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

3) YMeHbmmTCH B 2 pasza
4) Ymenbmutcs B 4 pasza

OIIK-2.Y.2

27

Yto npou3ouAET cO CpeIHEH SHEPrHeH MOCTYNATENIbHOIO JBUKCHUS
OJTHOW MOJIEKYJIBI Ta3a, €clid 00beM HEKOTOPOl MacChl MIEalbHOTO
ra3a u300apruuecKku yMeHbInuiIcs B 2 paza?

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

OIIK-1.B.1

28

Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONMIEH CUTYalluH: JBa
pa3IMYHBIX HUACAIBHBIX Ta3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCs MPU OJIMHAKOBOM TEMIIEpaType W 3aHUMAIOT OJIMHAKOBBIM
00beM. ["a3pl cxxuMaroTCs aanabaTHIecKu 0 YMEHbIIICHHs 00beMa B 2
pasa.

1) I'a3bl Harpeauch OAMHAKOBO

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

4) I"a3pl BOOOIIIE HE HATPEIUCH

OIIK-2.B.1

Cemectp 2

29

YkaxxuTe sIBICHHE, KOTOPOe UMeHYyeTcsl nHTepdepeH et BoaH?

1) OruGanue BOJTHAMU MPENSATCTBUMA

2) Hanoskenne ApPyr Ha Jpyra BOJIH, MAYIIMX OT KOI€pPEHTHBIX
HCTOYHHKOB

3) OTkIIOHEHHE BOJIH oT MEPBOHAYAILHOTO HaIlpaBJICHUS
pacIpoCTpaHEHHUs IIPU NIEPEXOIE U3 OAHOU CPEABbI B APYIYIO

4) 3aBUCUMOCTD (ha30BOM CKOPOCTH OT JIJIMHBI BOJIHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KakuM JOJDKEH OBITH Yroj MafeHHs CBETOBOIO

OIIK-2.B.1




Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Magarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIIIHOTO KOHIACHCATOPA, €CITH
paccTosiHie MEXIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0macth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTHPOBAHHOM BoIoM (€ = 81)?

31 1) YMenbpmtcs B 4 pa3s OIIK-1.B.1
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3
HazoBure BemiecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBHSIX MPAKTUYCCKU
HE MPOBOJAT PIECKTPUUECKUMN TOK?
32 1) IIpoBoaHuKH OIIK-1.3.1
2) [lonynpoBOAHUKHN
3) IInaTtuna
4) JIn31eKTPUKH
Kax HaIpaBJIEHbI CUJIOBBIE JIMHUU HaIpsHKEHHOCTH
ANEKTPOCTATHYECKOTO TOJIsSI, CO3JaHHOTO TOYEYHBIM OTPUUATEIbHBIM
3apsiiom?
33 OIIK-1.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsia
2) K 3apsany
3) 3akpyuuBaroTCs BOKPYT 3apsiia 0 YaCOBOM CTpEJIKE
4) 3akpyuuBaroTCsa BOKpYT 3apsia MPOTUB YaCOBOM CTPEJIKH
B xakux emununax B cucreme CH wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 10517
34 1) A/m OIIK-2.3.1
2) B/m
3)B
4) A*m
MoxeT 1M 4YacTUlla MMETh 3apsj, BelMyuHa Kotoporo B 1.5 pasa
00JIbIIIE AIIEMEHTApPHOIO 3apsaa?
35 1) Moxer OIIK-1.3.1
2) Het, He MoxeT
3) MOXKeT, HO TOJIBKO €CJH 3apsA]l OTPULIATEIIbHBII
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHbBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO MO 7
1) [loTeHIMaNbHOM JHEPTUM E€AUHUYHOTO IOJIOKHUTEIBHOTO 3apsaa
36 OIIK-1.3.1

WM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3apsa 1y
2) Pabore CHJI MmoJsA 1o nepeMeneHn o eTUHHUYHOI'0
MOJIOKUTEJIbHOTO 3apsila W3 JaHHOW TOYKH TOJsI B




0eCKOHEYHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY HOJIS
4) Kunernueckoi sHEpruy NpoOHOTO TOUYEUHOTO EAMHIUYHOTO 3apsiia B
INAHHOU TOYKE MOJIA

37

Harmmure dopmyny 3akona Oma B nuddepeHimanpHoi popme:

) R=U/
2) R = Q/’At
3)j=c'E
4R =P/

OIIK-2.3.1

38

OueHuTe ONTUYECKYIO JJIMHY yTH L U3 0JIHOM TOYKHU B APYTYIO, €CIU
paccTosiHie MeXIy ABYMsI TOYKaMHU MPO3PAvyHON AMAIEKTPUUYECKOM
cpenbl S =4 m. [lokazarens npenomiienus cpeanl n = 1.5. Ontuyeckas
JUTMHA MyTU L U3 0OIHOM TOYKH B APYTyIO COCTABUT. ..

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

OIIK-1.B.1

39

Kak  HaspiBaeTcs  BeNMYMHA  HANPSHKCHHOCTH — IOJS,  €CIHU
HAaMarHUYEHHOCTh  (peppomarHeTnka oOpamaercsi B HYIb H
HaNpsDKEHHOCTh  IIOJIT  HANpaBlieHa  IPOTHUBOMOJOXKHO  MOJIO,
BbI3BaBILIEMYy HaMarHM4uBaHue?

1) T'ucrepesncom

2) KopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

OIIK-1.3.1
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Ouenure, MO KaKOW TPACKTOPHH OyAET IBUTaThCS B MArHUTHOM ITOJIC
YacTHUIIa, JIETAAs C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUHA MAarHUTHOMN

WHTYKITUH.

1) Oxpy>xHOCTB
2) llpamas

3) OBanoun

4) Dnnunc

OIIK-1.V.1
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B kakux eguHUIIAX HW3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJst?

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

OIIK-2.3.1
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VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaAIOM IMPOBOAHHUKA MU €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DneKTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10% - 10°

OIIK-2.3.1




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

43

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

1)(x>>(p
2)a>o
Joa=9
Ha<o

OIIK-1.3.1
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[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IPEJOMJICHUS CPENbl C AUAIEKTPUUECKON IMPOHULIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

OIIK-1.V.1
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I[JI)I O6’b$ICHeHI/I$I KaKoOI'o sABJICHUA MOXCT 6BITI: HCIIOJIB30BAaH IMPUHIUIT
I'toiirenca-dpenens?

1) KorepentHoCTh

2) Indpaknus

3) Ionapuzanus

4) KopnyckynsipHO-BOJIHOBOM J1yaju3M

OIIK-1.3.1
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[Ipoananu3upyiite, d4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakunoHHas perierka coaepkut 200 MTpUXoB HA MIJUTUMETP.

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

OIIK-2.Y.2
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[lpoananu3upyiiTe HMHTEHCUBHOCTH CBETa TMpH HHTEpPEepeHINN
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*]
3)1
4) 0

OIIK-1.V.1
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Haiinute npaBWwibHOE€  Ha3BaHUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

1) TTorenuuman

2) HanpsiskeHHOCTDH
3) Unnykuust

4) 3apsin

OIIK-2.3.1
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Onenure, Kak 3aBUCUT JIEKTPUUYECKasl IPOBOJIUMOCTh IPOBOJHUKA OT
IPUII0’KEHHOM K HEMY pa3HOCTH MOTEHIAJIOB.

1) Ipssmo mpomopImoHaIBHO
2) IIpomoproHaIBEHO CTETICHU OT PA3HOCTH MTOTCHIIMAJIOB

OIIK-1.V.1




3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur

50

Onennre, Kak U3MEHUTCS cuiia AJIEKTPOCTATHYECKOTO
BSaHMOﬂeﬁCTBHH ABYX TOYCYHBIX 3apsAd0B, €CIM OAWH H3 HUX
YMEHBIINTh B 4 pa3a, a pacCTOSIHHE MEXIy HHUMH YMEHBIIUTH B 2
paza?

1) YmensmmTcs B 8 pas
2) YMmensmmTcs B 2 pasza
3) Ymensmmutcs B 16 pa3
4) He nzamenurcs

OIIK-1.B.1
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UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHHUI
MArHUTHOTO HOJIs?

1) CuoBble TUHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe

2) MarHuTHBIC CWIOBBIE JIMHUM HAYWHAIOTCS HA MArHUTHBIX W
3aKaHYMBAIOTCS Ha SJIEKTPUUECKUX 3apsiax

3) MaruuTHbIE CHWJIOBBIC JMHUW HAYWHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiIax

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

OIIK-1.3.1
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Cnenaiite BBIBOJ, KaKOH reOMETpPUYECKON (UTypoil MOXKHO OINHUCATh
TPACKTOPHUIO [BIKCHMS 3apsDKCHHOM YaCTULBI, JBHTAIOLICHCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW MHTYKIIHH.

1) Oxpy>KHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupaisb

OIIK-1.B.1
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Ouenute creneHp mnosspuszauuu P cBera, eciid CBET MpelCTaBiseT
co0Ol CMech eCTECTBEHHOI'O CBETa C IUIOCKOMOJSPU30BAHHBIM.
MHTEeHCUBHOCTh  MOJISIPU3OBAHHOTO  CBeTa B Jydye  paBHA
WHTEHCUBHOCTU €CTECTBEHHOT'O CBETA.

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

OIIK-2.B.1
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PaccunTaiite mokazaTenb MpPEJOMIICHUS BEIIECTBA, €CIH 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
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PaccuuraiiTe yronm MexIy ONTHYECKMMM OCSIMU TOJspU3aTopa H
aHasmzatopa. [Ipy NpOXOXKIEHUM CKpELEHHBIX MOJsgpU3aTopa H
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.

OIIK-1.V.1




1) 60°
2) 45°
3) 30°
4) 90°

56

[Ipoananu3upyiite, KaKk U3MEHUTCA BEIUYMHA MAarHUTHOW WHIYKIIHH
Ha OCHU IJIMHHOI'O COJICHOWAA, €CJIM TOK B HCM YBCIIMYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIIHUTH B 2 paza.

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

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

OIIK-2.Y.2

Cemectp 3

57

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) loromaer Bce majgailee HA HEro U3JIyYeHHe
2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-1.3.1
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Y KaKoro u3 Ten oTpakaTebHask CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-2.3.1
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Onenute, BO CKOJIBKO pa3 YBEIUYMIIACh SHEPreTHYECKAsl CBETUMOCTh
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
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Bribepure, kakas  Qopmyna Haubojee  TOYHO  OINHKCHIBAET
CIIEKTPAJBbHYIO IUIOTHOCTh SHEPreTHYECKOH CBETUMOCTH aOCOIIOTHO
YEepHOTOo Tena’?

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

4) ®opmymna Panes-/xunca

OIIK-1.3.1
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Kaxoe n3nyuenue sBisieTcst paBHOBECHBIM ?

1) Anbda-, 6eta-, raMmma-u3TydeHUS

2) TennioBoe u3ryyeHue

3) JIazepHOe H3iTyueHHE B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUeHUE

OIIK-1.3.1
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YKakuTe 3aKOH, KOTOPBIM OmpenensieT IMOJIOKEHHE MaKCUMyMa
W3IIy9aTeIbHOW CIMOCOOHOCTH aOCOJIOTHO YEPHOTO TPH 3aJaHHOU
a0COMIOTHOU TeMIepaType.

OIIK-2.3.1




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

3) 3akon Kupxroda

4) 3akon Masoca

Ykaxute GopMyny, OMPEIeIIONIYI0 JHEPTHIO CBETOBOTO KBAaHTA!

1) E = (m*c?)2

63 2) E = h*c OIIK-1.3.1
3) E=h*A
4) E = h*v =h*\/c
[Ipoananmu3upyiiTe, Kak H3MEHSETCAd CUJa TOKAa HAChILIEHUS NPHU
doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO MOTOKA MaJArOIIETO
CBETa MOCTOSIHHOMW JJINHBI BOJIHBI.
64 OIIK-1.V.1
1) Ymenbmaercs
2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUIUBACTCS
3) CHauana yBeINYUBAETCS, 3aTEM YMEHBIIIAETCS
4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs
[Ipoananusupyiite, 4TO MPOU3OMAET € KHUHETHUYECKOM DHEpPrueu
(GOTORNEKTPOHOB, €ClIM, HE MEHSsS YacTOThl MAJalollero CBETa,
YBEJIUYUTH €r0 UHTEHCUBHOCTD B 2 pa3za?
65 OIIK-1.V.1
1) YMenpmures B 2 paza
2) YBenuuutcs B 4 paza
3) He usmennTcst
4) YBenuuurcs B 2 paza
Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) ais
KaToJa, W3TOTOBJICHHOTO W3 BoJb(pama TtommmuHouW 2 M. Karton
HOKPHIT clloeM okcuaa Oapus. PaboTa BbeIXOJa AIIEKTPOHOB C
IOBEPXHOCTH KaToa pasHa 2 3B. ITocrosirast [Tnanka — h = 6.6%107*
66 Jlx*c. 3apsi anexrpona —e = 1.6%10™"° K. OIMK-1.B.1
1) 3.2%10" I'n
2) 4.8%¥10"° I'y
3) 4.8%10" I'y
4)4.8*10" I'y
Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YacTOTHI MaJaroliero ceera’?
67 1) IIpsimo ponopIHMOHATBHO YACTOTE OIIK-1.3.1
2) IIponopuHoOHaNbHO YCKOPSIIOLIEMY HAIPSIKEHUIO
3) IIponopuroHaIbHO KBaJpaTy YacCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananusupyiire, Oymer mnu Habmoxatecs ¢orodddexr, ecnu
MJIACTUHKY M3 JaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.
68 OIIK-2.Y.2

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

2) He O0yner

3) ®otodadpdeKkT BO3ZMOXKEH, €CIU JOMOJHUTEIHLHO TMPHIOKUTH K




TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B
4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5

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

A) Yucna (OoTOHOB B CBETOBOM TyUKE;

B) Onepruu otona;

B) Koaddumnmenra orpakeHns moBepxXHOCTH.

69 OIIK-1.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Ipoananu3upyiiTe, B KakuX OONACTAX CIHEKTpa JJIEKTPOMATHUTHBIX
BOJIH BO3MOHO Habmoenne r¢dexra Komnrona.
70 1) BunuMmelii tuanazoH OIlK-2.Y.2
2) Panguonuamnazon
3) TeparepiioBblii AHana3oH
4) PeHTreHOBCKHUH 1MANa30H U TAMMAa-U3JIy4eHHe
Crnemnaiite BBIBOJ O BEJIMYMHE MUHUMAJILHOTO OOpAaTHOTO HATPSIKEHMUS,
pU KOTOPOM THOJHOCTBIO MpeKpamnaercs: GOTOTOK. Y CIOBUE: SHEPTUs
dboToHoB paBHa 6.5 5B, a (orokaron M3roToBIEH W3 JIUTHA, padoTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.
71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Ouenute, BO CKOJBKO pa3 JaBICHME CBETa, [aJaOIIEro
NEPIECHIUKYIAPHO HUICAIBHO 3€pKaJIbHONM TOBEPXHOCTH, OOJIbIIE
JABJICHHUS CBETAa, MAJAIONIET0 MEPICHIUKYISIPHO HICAIbHO YEPHOMN
MOBEPXHOCTH.
72 OIIK-2.B.1
1)2
2)1
3) 15
4)3
Kakum 06pazom umnysbsc (OTOHA CBSI3aH C JTMHOW BOJTHBI?
1) UMnynibe npsiMo IpONOPLHMOHAJIEH AJIMHE BOJIHBI
73 2) Nmmynbe mpsiMO POIIOPLIMOHANIEH KBAIpaTy JAJUHBI BOJHbI OIIK-1.3.1
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) mnynbe npsMO MPOMOPLHUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
B kakoil obnacTu crekTpa 3JeKTPOMAarHUTHOTO M3IYYEHHUS HMITYJIBC
¢dboToHa UMeeT MUHUMAIbHOE 3HaYeHHEe?
74 OIIK-1.3.1

1) UadpakpacHoe u3mydeHue
2) Teparep1ioBoe U3J1y4eHHE




3) PenTrenoBckoe u3aydeHue
4) PaguousiryueHue

75

[Ipoananu3upyiite, Kakoe U3  MNPUBEACHHBIX  BBICKAa3bIBAHMI
MPOTUBOPEYUT KBAHTOBOW TEOPUU CBETA:

1) UHTEHCHBHOCTH CBeTa He 3aBHCHT OT IUIOTHOCTH IOTOKA
(¢oTOHOB M MX IHEPTUHU

2) CBET MOXKET U3J1y4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPUUSMHU — KBAHTAMH

3) KaxxioMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTE€Ma, COOTBETCTBYET OIpEACIECHHBIH ypPOBEHb
SHEPIrUu

4) Ins yacTULbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC

OIIK-1.V.1

76

VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI EPBOTo nocryiara bopa.

1) YTBep:kaeHue 0 CylecTBOBAHUM CTAIMOHAPHBIX COCTOSIHWI, B
KOTOPBIX 2TOM He M3JIy4aeT U He NOIJIOIIAeT JHePIruu

2) Pa3HOoCTb AHEPruil IByX CTAllMOHAPHBIX COCTOSIHMM paBHA 3HEPIHU
M3JTy4aeMOro MM MOIJIOIIAaEMOr0 KBaHTa CBETA

3) B atome 371eKTPOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM

4) AToM COCTOMT M3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB

OIIK-1.3.1

71

Bribepure, Kakoe U3 NMPUBEICHHBIX HIDKE BBICKa3bIBaHUI MPAaBUIBHO
OINHCBHIBAET CHOCOOHOCTh AaTOMOB K H3IYYEHHIO U MOIJIOIIEHUIO
DHEPrUM: «ATOMBI MOTYT ...»

1) Hormomare U U3Jy4aTh JHIIb HEKOTOPBIH AUCKPETHBIH HA0Op
3HAYEHHMH IHEPTrUuU

2) U3zny4ath ¥ moraouiars Jro0yio MOPIUI0 SHEPTUU

3) U3nyyats MO0 IHUCKPETHBIH HAO0Op 3HAYCHHWH OJHEPruu, JUOO
T00YI0 TOPIIUIO SHEPTUU

4) Uznydarp 00yl0 TIOPHMIO DSHEPTUM, a TOTJIOmATh JIUIIh
HEKOTOPBIN JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU

OIIK-1.3.1

78

YKaxure, K KaKOMy AWAIa3oHy H3JIy4€HUs OTHOCATCS MEPEXO/bl U3
cepuu bansMepa B aTomMe BOIOpOJA.

1) TermoBoe u3nyueHue

2) PeHTreHoBCcKOE U3ITydeHHE
3) l'amMma uznydyeHue

4) Buaumblii cBeT

OIIK-2.3.1

79

[Ipoananu3upyiiTe, Kak W3MEHHIIACh DHEPIHs aToMa BOJOpOJa MPH
M3Ty4eHIH UM (QOTOHA C JUIMHOM BOMHEL A = 4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmtacek Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B

OIIK-1.V.1

80

OrneHuTe pa3HOCTh SHEPTUN OCHOBHOTO M BO30YKIEHHOTO COCTOSIHUS
(8 »B). [laHO: »7eKTpoH B aroMe mepemena U3 BO30YKIESHHOTO
COCTOSIHUAA B OCHOBHOC, W IpHU JAaHHOM THIEPCXOAC MPOU3O0MIIO

OIIK-1.B.1




u3nydeHre GoToHa ¢ JIIMHOK BOTHBI 650 HM.

1)0,45B
2)1,953B
3) 1,25B
4) 2,2 5B

81

VYkaxure, B UéM 3aKitouaeTcs runoresa e bpouns:

1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH

2) AToM HEe MOXET coJiepKaTh 0oJiee ABYX ANEKTPOHOB, HAXOAAIIUXCS
B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSIX, OIPEAEIAEMBIX
HAaOOPOM YEThIPEeX KBAHTOBBIX YHUCET

3) OIHOBpPEMEHHO HEBO3MOXXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIbI

4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1

82

Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpois:

1) MuxkpoyacTrubl MOTYT NPOSIBJISATH BOJHOBbIE CBOMCTBA
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII

3) ¥V xax10# 4acTULbl CYIIECTBYET aHTUYACTULIA

4) Slmpo aTroma COCTOUT U3 KBAPKOB

OIIK-1.3.1

83

Paccunraiite [uiMHY BOIHBI ¢ bpoiyid [uIs 3JIEKTPOHA, ABUXKYIIErOCs

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

3neKTpoHa q. = —1,6%10" K.

1) 1.6 Mmxm
2)2.6m

3) 201 um
4) 3.6 MKkM

OIIK-2.Y.2

84

VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IIPH JaHHOM 3HA4Y€HUU OpOMTAIBHOIO
KBaHTOBOT'O Uucna /[?

1) 20+1
2) 31+ 1
3)I-1;
4) 1

OIIK-1.3.1

85

YKa)KI/ITe, 4qTO ONpCACIACT INTaBHOC KBAHTOBOC YUCJIO N.

1) DHepreTnyeckne ypoBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTPOHA B 33JaHHOM
HanpaBJIeHUU

OIIK-1.3.1

86

YKa)KI/ITe, 4qTO OonpCaACIsA€T MarHuTHOC KBAHTOBOC YMUCIIO M.

1) OpOuTanbHbIl MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME

OIIK-1.3.1




2) DHEpTHIo CTAIMOHAPHOTO COCTOSIHUS DJICKTPOHA B aTOME

3) BeimuuHy MOMEHTa HMMIYJbCa JJIeKTPOHA B 3aJaHHOM
HaNpaBJICHUH

4) DHepreTUuecKUe ypOBHH 3JIEKTPOHA B aTOME

87

B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPrHUH aToMa
BO BHEIIHEM DJIEKTPUIECKOM I10JIe?

1) Ditnreitna u ne Xaaca
2) lTrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1

88

Kak Ha3wpBaloT JMHUHM B CIICKTPC KOM6HH3.I.[HOHHOFO pacceaHusda €
qaCcToTaMH, MCHBIIIMMH 4aCTOTHI ITaJaroIero ceera?

1) OpankeBbIMU CITyTHUKAMH

2) AHTHUCTOKCOBBIMU CIIyTHUKAMHU

3) CTOKCOBBIMHU CIIyTHUKAMU

4) AHTaroHMCTUYECKUMU CIIYTHUKaMU

OIIK-2.3.1

&9

[TosicauTe hU3NIECKUN CMBICIT BOJTHOBOU (DYHKITHH.

1) BonHoBas (pyHKIHS TPONOPIIMOHAIEHA SHEPTHH YaCTHIIBI

2) llpousBeneHne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-
CONPSIZKEHHOE BbIPAa’KeHHE PABHO IUIOTHOCTH BePOSTHOCTH
00HapY:KeHUS YACTHLbI.

3) BonHoBass ¢yHKIMS 00paTHO MPONOPLMOHATBHA IJIMHE BOJIHBI JI€
bpoiins

4) BonHoBast (yHKIHS TPEACTABISIET COOOM KWMHEMATHUYECKHUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.

OIIK-1.3.1
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Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHONIEHUS
HeonpeneneHHocTel [ eizendepra:

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

OIIK-1.3.1
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yKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/I.

1) DneKTprUdecKu 3apsHKEHHBIC YaCTHIIB.

2) DAEKTPUIECKU HEUTPATbHBIC YACTHIIBI.

3) Bce yacTunbI ¢ MOJyHEIbIM CIIMHOM.

4) DneKkTpruYecKy 3apsHKEHHbIE YAaCTHIIbI C LIEJIBIM CITIHHOM.

OIIK-1.3.1

92

Kak Ha3pBaeTcst TBEpao€ TE€IO, y KOTOPOIO BaJieHTHas 30HA
HOJTHOCTBIO 3aIl0JIHEHA, 30Ha MPOBOANMOCTU — MOJIHOCTBIO CBOOO/IHA,
a IIMpHWHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHUIO C JHEPrUeu
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHMK
2) ImdaekTpuk
3) IMonynpoBoaHUK

OIIK-1.3.1




4) IlpuMecHbI MOJIYIPOBOIHUK

Kakyto pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?

*
93 ;) Aowe OITK-2.3.1
) JIx/c
3) x/m
4) Ix/>B
Kakas BHecucTeMHasi e AMHUIIA UCTIOJIB3YETCS JUIsl U3MEPEHUSI SHEPTHH
MHUKpOYaCTHLL?
94 1) B OIlK-2.3.1
2) A
3) kKan
4) spr
Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
leif3enbepra s PHEPrHUHM YACTHIBI U BPEMEHH NpeOBbIBaHUS €€ B
COCTOSIHMH C IaHHOW SHEpruei?
1) DHeprus mpsMo MPOMOPITHOHAIEHA BPEMEHH
95 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU OIK-2.B.1
3) DHeprust u BpeMsi MOTYT ObITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIe
HeompeaeIeHHOCTh BpeMeHU
B xome w3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
ompesieNieHa X-COCTABIISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CJenyer, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) BpemMss XW3HM M DHEPrus HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEOTpeeNeHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MOKeT ObITh OIpeaejeHa ¢
BbICOKOH TOYHOCTBHIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCA DJJIEKTPOHA HMEIOT CTPOTo
orpezieNIieHHOE 3HaUeHUE
Kak Ha3biBaeTcst cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruun?
97 1) Bo30OyxaeHHOE COCTOsSIHME OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOeE cOCTOSIHHE
4) BaneHTHOE COCTOsSIHUE
B uewm 3akmouaercst TyHHeNbHBIH ) exT?
1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
98 OIlK-2.3.1

NePUOANYECKOM MOTEHIHAIEe
2) B xopmycKylnspHOM TMOBEIEHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS
IIPU MPOXOKJICHUH €T0 Yepe3 y3KOe OTBEPCTHE




3) B HaxoXJEHUM YaCTUIIBI CPa3y B HECKOJIBKMX TOYKaX IIPOCTPAHCTBA
OJJHOBPEMEHHO

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

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

99 1) DnexTpoHbI OIIK-1.3.1
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Uounsl
B pesynbraTe paanoakTUBHOTO pacmaia 3aps sapa yBEIMUYWICS Ha
+2e. IlpoaHanu3upyiTe CHUTyallMl0O U ONpPENETUTEe, KaKOro THIIA
IpeBpalieHre MPOU30ILI0 B YKa3aHHOM Ciydae.
100 1) isa p-pacmana OIIK-2.Y.2
2) a-pacnafg
3) y-pacnan
4) K-3axBar
Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.:
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHM YCIOBUEM
JUIsl KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/, NOCKOJIBbKY /ISl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO IJHMH
BOJIH (2, CJIeI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema. OITK-1
YKaxuTe, Kakue U3 MEPEeUNCICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
102 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Ortser: 1, 3 u 4, N0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunogeume coomeemcmsue. K kasxcoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, nodbepume NO3UYUIO U3 NPABO2O
103 | cmonbya:

YCcTaHOBUTE COOTBETCTBHE MEXAY XapaKTEPOM  JBMXKEHUS H©
JICWCTBYIOLEH HA TEJO CHIIOM.




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

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

Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008AMeNbHOCMb OVKE Clea
Hanpaeo:

Pacnionoxxure nepeyncieHHble HUXKE TeJa B MOPSIKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHblE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMHU.

104
A) ap
b) ToHKko€ KOIBITO
B) Hununnap
OtBer: ABB
Ilpouumatime mexcm u 3anumiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IpPH
HEM3MEHHON pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.
Otger: Ilpu yBeuYeHMH JJMHBI NPOBOAHMKA BO3pacTaer ero
CONPOTHBJICHHE, 4 C POCTOM CONPOTHUBJICHHS, B COOTBETCTBHHU C
3akoHOM OMa, yMeHbIIAETCS CHJIA TOKA.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
[Ipoananusupyiite ¢GopMy TpaeKTOpHUM 3apsHKEHHOM — YaCTHUIIBI,
JBWKYILIEUCS B MArHUTHOM TIOJIE C TOCTOSIHHOM CKOpPOCTBIO
NEePHEHANKYIISIPHO K JTUHUSM UHIYKLHH.
106 1) Cnupans
2) Ipsimas
3) INapabomna
4) OKpy>XKHOCTb
OtBeT: 4) OKpPYXKHOCTH, MOCKOJBLKY B YKA3aHHOM CJIy4yae CWJIa OIK-2
JlopeHna, sBJAAOMIASACA LEHTPOCTPEMHUTEJBHONH CHJIOH, Bcerjga
HAINPAaBJIEHA CTPOro NOJ MPSAMBIM YIJIOM K BEKTOPY CKOPOCTH.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEePEUUCICHHBIX (PU3NYECKUX BEIIUYHUH SIBISIFOTCS
WHBAPUAHTAMH CIIELMAIIBHON TEOPUH OTHOCUTEIBHOCTH.
107

1) PaccTosiaue

2) CxopocTb

3) Macca

4) NnrepBan

5) DHeprus mokos




OtBer: 4 M 5, NOCKOJILKY paccTOsIHHE MOJBEP:KEHO JIOPEHIEBY
COKPAILLCHHUIO, PEISTHBHCTCKAS Macca 3aBHCHT OT CKOPOCTH
ABHMKEHHMS Tejla, a CKOPOCTh HEMHBAPHMAHTHA M B KJIACCHMYECKO
MeXaHMKe.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
VYcTaHOBUTE COOTBETCTBUE MEKIY CTPOCHHUEM MOJIEKYJIBI UACAIBHOTO
ra3a ¥ 4YUCJIOM CTereHed CBOOOMBI, HEOOXOMUMBIX IJIS OMHCAHUS €€
JBUKEHUS.
108
Wneanbubiii ras Yuciio crernenei cBoO00IbI
1) OnHOATOMHBIM A) 6
2) JIByxaTOMHBIT b)5
3) MHoroaromHsIi B)3
Ortger: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmaHosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacnionokure mepeyrciieHHble HUYKE YacTHUIBl B MOpSIKE YObIBaHUS
BEIIMYUHBI UX YJIETBHOTO 3aps/a.
109 A) Anbda-gactuna
b) IIpoton
B) DOnexrpon
I') Heiirpon
Otser: BBAI'
[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET:
OObsicHUTEe, TPU KAaKUX YCJIOBHUSIX HAONIOAAETCs SIBICHHE IOJIHOTO
BHYTPEHHETO OTPa)KEHUS CBETA.
110
OtBer: IloiHOe BHYTpeHHee OTpaKeHHe HAOJIIIAETCA B TOM
cJiydyae, KOraa cBeT majaeT U3 ONTHYECKH 0oJjiee IVIOTHOM cpeabl B
MeHee IVIOTHYI0 N0/ HEKOTOPbIM KPUTHYECKUM YIJIOM.

Ipumeuanue. CucreMa OlICHUBaHMsI TECTOBBIX 3aJaHUN Pa3IMUHOrO THIIA:

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

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 MpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbBIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
NPaBWIBHO yKa3aHbl HU(PBI U IPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPH BHIOOpE
orBeToB. [lonHoe coBmazeHHe C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OLIMOKH MIJIM OTBET OTCYTCTBYET — () OaoB.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTACTCS BEPHBIM,
CCJIM YCTAHOBJICHBI BCC COOTBCTCTBUA (HO3I/II_II/II/I Hnu3 OAHOIo CTO.II6I.[3. BCPHO COIIOCTABJICHBI C




MO3UIUSMU APYroro ctondma). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBIN OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amanue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Ludp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oaiiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOr0 THIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBMAJIaeT C OJTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noyHbIN — 1 Gasut, ecau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBLHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

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

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX HSTanmbl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[lmaaupyemMble pe3ylbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJy4YEeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO /I CAMOCTOSITEIHHOW pabOTHI;

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

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHI.




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

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

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

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

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

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

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBHIMHM METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

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

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

TpeOoBaHUs K IPOBEACHUIO MIPAKTHYECKUX 3aHATHI

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

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

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

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

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

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

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




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

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

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

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

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

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

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

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

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

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

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

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

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

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

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

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIE/IOBATD;

— Kakad ICJIb NepCl HUM MMOCTABJICHA,



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

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

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

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

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

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

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

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

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

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

3. Paboune popmybl.

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

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

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

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




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

5. IIpumepsl BEIYUCIICHU.

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

6. BprunciieHre NOrpemHoCTe.

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

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

7. T'paduku u puCYHKH.

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

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

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

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

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

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

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

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

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

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




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

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

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

1. Mexanuka. KomebGanus u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym // N.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBposckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YueoHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 2019. 118 c.

5. KBanToBas ¢usuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBposckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

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

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

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

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

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

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

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

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

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

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



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

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

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

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

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

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

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

B teuenue cemectpa cTyAeHTY He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HuKe oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLICHKY BhIIIE "XOpoiIo".

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

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

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

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

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



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

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

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