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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMy OakajaBpuaTa [0 HampaBJICHHIO MOAroTOBKM/ —crenuansHoct  23.03.01
«TexHomoruss TPaHCIOPTHBIX IPOLIECCOB» HAIpPaBIeHHOCTH «OpraHu3anus IEepeBO30K U
yIpaBJIeHUE B €JMHOI TpaHCIIOPTHOU cuctemey. JJucuuminna peanusyercs kadeapoit «Ne3y.

JlucuunuinHa HareseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOUINX KOMIIETECHIIMI:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MAaTEMaTUYECKOI0 aHAJIN3a U MOJICIIUPOBAHUS B IPO(YECCHOHAIBHON NESITEIbHOCTH

OIIK-3 «CmocobeH B cdepe cBoeil mpodeccHOHANBHON AEITeTbHOCTH TPOBOAUTH
U3MepeHuss U HalmoJeHus, o0padaTbiBaTh M IPEICTABIATh SKCIEPUMEHTAIbHbIE JaHHbBIE U
pe3yNIbTaThl UCIIBITAHUI

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

[IpenonaBanve OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyrouMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUHU, TPAaKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO0miasi TpyJOEMKOCTh OCBOCHHS JHUCLHUILIMHBI cocTaBisieT 13 3adeTHwhIX eaunUI], 468
4acoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

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

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

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX 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 (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben
MPUMEHSTh OIIK-1.3.1 3HaeT OCHOBBI MATEMAaTHKH,

€CTECTBCHHOHAYUYHBIC | (DU3HMKU, BBIYUCIUTEIHPHON TEXHUKH U
U OOIIEHH)KEHEPHBIE | TPOrPaMMHUPOBAHHUS, METOIbI

Oo6menpodeccnoHanbHbIe | 3HAHUS, METO/IBI MOJICTTHPOBAHUS

KOMIIETEHIINU MaTEMATUYECKOT'O OIIK-1.B.1 BnageeT HaBLEIKAMU
aHajau3a u TEOPETHUECKOTO U KCIIEPUMEHTATBLHOTO
MOJICJINPOBAHUS B UCCJIEIOBaHUS OOBEKTOB
npodecCHOHANBEHOW | TPO(EeCCHOHABLHOM e TEIIbHOCTH
JIEATEIbHOCTH

OIIK-3 Cnoco0OeH B

cdepe cBoen
dep OIIK-3.3.1 3HaeT OCHOBBI POBEACHHUS

npogeccuoHaIbHON . o .
U3MEPEHUH 1 HAOIOACHUH C MOCTIeIyIomeH
JeSITeTbHOCTH .
00pabOTKOM TaHHBIX, BKIIIOYAs aHAJIH3
HPOBO/IUTH
AKCIEPUMEHTAIBHBIX PE3YJIbTATOB,
U3MEPEHUS U
Ob6memnpodeccnoHanbHBIE COTIOCTABJICHUS UX C U3BECTHBIMU
HaOJIIOIEHN,
KOMITETCHITHH aHaJIOTaMH
o0OpabaThIBaTh U
OIIK-3.Y.1 ymeer npoBOAUTh U3MEHEHUS U
IPE/ICTaBIISATh
HaOJFOICHUS C MTOCIIEAYIOIINM aHATH30M
IKCIIEPUMEHTAJIbHBIC .
NP PEIICHNH 3a/1a4 TPO(EeCCHOHANTBHOM
JTAHHBIC U
JeSITeTbHOCTH
pe3yIbTATHI
UCTIBITAHU I

2.  Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIECIYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopust BEpOSTHOCTEM U MAaTEMATUYECKAsl CTATUCTUKAY.

3HaHUs, TOJYYECHHbIE NPH HM3YUYCHUM MaTepuaja JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U UCTIONb3YIOTCS IPU U3yYEHUU APYTUX JTUCIUILINH!

— «MarepuanoBeeHIEY;

— «DIEKTPOHUKAY;

— «ONEKTPOTEXHUKAY.




3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBICHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16
B TOM YHUCJIC:
nexuuu (JI), (gac) 24 8 8 8
npakTuueckue/cemunapckue 3ansatus (113), 12 4 4 4
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 12 4 4 4
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeH

4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nensl, TEMBI TUCIIATUIMHEI (1ac) (C3) (qac) (qac) | (aac)
Cemectp 1
Pasnen 1. Mexanuka 3 2 2 40
Pasgen 2. Kosiebanus v BOJIHBI 3 1 1 40
Paznen 3. Monekymnsipaas pusnka 2 1 1 39
Uroro B cemectpe: 8 4 4 119
Cemectp 2
Paznen 4. DnexktpudecTBo 3 2 2 40
Paznen 5. Maraetusm 3 1 1 40
Pa3nen 6. Onruka 2 1 1 39
Uroro B cemectpe: 8 4 4 119
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 3 2 2 52
Pasznen 8. KBanroBas MexaHuka 3 1 1 52




Pa3znen 9. dusuka aToMHOTO siipa 2 1 1 51

Hroro B cemectpe: 8 4 4 155

Hroro 24 12 12 0 393

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMHUCS  OMNpEAENeHHBIX  TPYAOBBIX  (DyHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCCHOHATBLHOMN 1eATeNTbHOCTBIO.

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

Tabnuna 4 — ConeprkaHue paseNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxaHue pa3ernoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazgem 1. MexaHuKa.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacarenbHOoe yckopeHus. llocTynaTenbHOoe U BpalaTeIbHOE
nBwkeHue. OcCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JMHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl THEPUMH. 3aKOH COXpaHEHUs uMIyibca. LleHTp
Macc u ero asumxeHue. Cucrema 1eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUCTeMbl. [loTeHIMalIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY IMOTECHIMAJIBLHOM JYHEPIHUEd W MOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPIHUH.

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

JIBIKEHMsT ~ TBepAoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETr0Cs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenioBo COKpaIllEHHE JUIAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKU. VIHTepBan, €ro MHBApUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pa3znen 2. Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYEeCKUN MasSTHUK, (PU3NUECKH MAsTHHK, KOJICOAHUS
nox jgeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX NIpoleccOB (TUIOCKHE M cepuueckue




BOHBI). BosHOBOoe ypaBHeHuwe. [IpuHIUN Cymeprio3uIuy.
3Hepr1/1;1 BoiHBI. IloTOK OHCPTHUHU. MHTEeHCHUBHOCTL BOJIHEL
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaasi pusnka.

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

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pa3IndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJiekysl. CpenHsasd KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YPaBHEHHE  KHHETHYECKOW  TEOPUM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuid 3apsna. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  Dnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnun — cynepno3uinum.
OnexkTpuueckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LHUPKYJALIMHM BEKTOpAa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBsA3b MEKIy HUMHU. Teopema ['aycca [u1s 971€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca s 3JIEKTPUYECKOrO IIOJISL B AUDIIEKTPHUKE.
[Tone BHYTpHU MPOBOJHUKA.

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

Pasnen 5.

MarseTusMm.

3akoH bwuo-CaBapa-Jlamnaca. Ilone cosieHonma u TOpouaa.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarsauTtHas MIPOHUIIAEMOCTb.
HanpsbkeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKy, QeppoMarHeTHKu. TeopemMa O MUPKYIALIUN
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apages. [lpaBuno Jlenna. Camounnykuusi. B3zanmuas
WHITYKIIUA.

OObeMHas TMIIOTHOCTh JHEPruM MarHuTHoro mnoss. Cucrema




ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX  BOJH. Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTPaXEHUsS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

HNuTtepdepentus. Metoasr HaOMOAeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomspuzarnust cBeta. 3akoH
Mairoca.

Pasnen 7.

KBantoBas onruka.

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

Pazgen 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.  BomHoBas
GbyHKIIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBxkeHusa. CsoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noTteHnuanbHou same. KBanTOoBBIA ocmmmisTop. Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBI Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOoM BOJOpoJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTabHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Ombir Iltepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MuUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJUHAKOBBIX YACTHII.
[punnun [laynun. OObscHEHHE TEPUOJUYECKOM CUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTUUECKUI CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCKou CBsI3H.

Pa3nen 9.

®u3uKa AaTOMHOI0 AApPA.

AtomHoe sapo. Jedekt macchl, sHEprus CBA3U sapa. SnepHbie
cuibl.  Mojenu aTOMHOroO — sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MOAENb. Buabl pagHMOaKTUBHOTO H3ITYYCHHUS.
3aKkoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
l'amma-n3nydenue. HacTuLbl 1 aHTUYACTHLLBL.

Snepubie peakuuu. Peakumm nenenust sanpa. llenmnast snepHast
peakiuus. SaepHbie peakTophl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
aJieMeHTapHbIX yactull. KBapku.

4.3.

[IpakTuueckue (CeMHUHAPCKUE) 3aHATHS

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




Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 sux Ne
Ne | Temsbl mpakTUUeCcKUX Popmer TpynoeMKOCTh, |IPAaKTUYECKOU |pa3aeiia
/11 3aHATHN TpAKTHICCKIX (dac) MOJATOTOBKH, | AUCIIMII
SaHATHH (dac) JIUHBI
Cemectp 1
1 Kunematuka u Penrenue 3anau 2 1
TUHAMUKA
a0COFOTHO TBEPIIOTO
Tena
2 Kunemaruka u Pemenue 3agag 1 2
NUHAMHKA KOJeOaHUI
3 MonekynspHo- Pewienue 3amau 1 3
KHHETHUYecKasi TEOpHsl
Cemectp 2
4 HanpsiokenHocts u Penrenue 3anau 2 4
MTOTECHIIUAT
ANEKTPOCTATUYECKOTO
TOJIS
5 Nunykius Penrenue 3anau 1 5
MarHUTHOTO TIOJISI.
Cubl B MAarHUTHBIX
TIOJISIX
6 WNuTtepdepenmus, Pemenue 3amau 1 6
T paxims,
NoJIIpU3alus
Cemectp 3
7 Dddext Komnrona, Pemenue 3amau 2 7
CBOHCTBa (POTOHOB
8 AToM Bogopoa. Pewienue 3amau 1 8
IToctynatel bopa
9 S nepHbie peakunmn Pemenue 3anau 1 9
Bcero 12
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBaHue 1ab0paTopHBIX paboT TPyAOEMKOCTE, | MPAKTHHECKOH | pasaera
/11 (qac) MOJTOTOBKH, | JHCIIHAI
(dac) JIHBI
Cemectp 1
1 | Mastauk MakcBeria 2 1
2 | Marematnyeckuii 1 0OOPOTHBIN MAaSTHUKU 1 2
3 | OnpeneneHue CKOPOCTH 3BYKa B BO3TYXE 1 3
Cemectp 2
4 | OnpeneneHre MEKTPOSMKOCTH KOHACHCATOpa 2 4
5 | Onpenenenre ropu30HTaIbLHON 1 5
COCTaBJISIONICH HANPSKEHHOCTH MarHUTHOTO
oISt 3eMJIu




6 | Konsna HeroToHa \ 1 | \ 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3TyYCHUS 7
8 | Ompenenenue MOTEHIUAIOB BO30YKICHUS 1 8
aTOMOB
9 | Onpenenenue 3HEPTUM 0L — YACTHII 1O 1 9
mpoOery B BO3yXe
Bcero 12

4.5. KypcoBoe nMpoeKkTUpoBaHHE/ BHITOITHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh PUBEIEHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD

B cCaMOCTOSTENBHOM paboThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac yac
1 2 3 4 5
W3ydeHne TeopeTHuecKoro MaTepuaia 99 30 30 39
nuctuiiuabl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 99 30 30 39
ycneBaemoctu (TKY)
KouTtposbabie paboTsl 3a09anKkoB (KP3) 96 29 29 38
IToaroroBka kK IpOMEKyTOUHON 99 30 30 39
arrectaruu (ITA)
Beero: | 393 119 119 155

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOoThl 00yUarOIUXCsl [0 JUCIUTUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepUalbl JIJIsl CAMOCTOSITENILHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TadauLe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
HK3EMILIIPOB B
Uﬁngull))/ec bubnmuorpaduueckas ccpuika 6“22;%3:1@
AIIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -

(Bricmiee oopazoBanue). - [Ipeam. ykas.

537 -549. - ISBN 978-5-4468-2023-8

. C.




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

Uponos, U. E. Mexanuka. OCHOBHbIE
3aKkoHBI : yueOHoe nocobue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

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

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

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

Hponos, 1. E. ®duzuka makpocucTem.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
Jlabopartopus 3nanui, 2020. — 210 c.

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

Nponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 12-e uza. - Mockaa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

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

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

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

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Mpomos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
2021.-434c.

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

42380

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

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

23463

Cagenbes, U. B. Kypc o6meit ¢pusuku:
yuebHoe nocobue: B 3 Tomax / U. B.
Casenbes. - 13-e u3a., crep. - CaHkT-
[etepOypr: Jlans, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOIO
siipa U 3JIeMeHTapHbIX yactul - 2019. - 320
c

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

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. I1.
Ctpenkos. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

Kypc o6meit ¢pusuku B 3 kH. Knura 2:
JIIEKTPOMArHeTHU3M, ONTHKA, KBAHTOBAs
¢u3uka: yaueOHUK a5 OakanaBpos / b. B.




bonpapes, H. I1. Kanamnukos, I'. I'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
IOpaiit, 2019. - 441 c.

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

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u 1o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

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

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

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOAMMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

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

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa Poccuiickoii akageMuu HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 TpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIecca MO JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s npeacTasieH B Tadmauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

1 MS Windows

2 MS Office




8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

CHUCTEM,UCIIOJIB3YyEMBIX

npu

Ne i/ Haunmenosanue
He npenycmotrpeno
9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [UII  OCYIIECTBIICHHS

00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayauTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIIET0 KOHTPOJIS U
MMPOMEKYTOUHOM aTTECTALINH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOpHs Ui 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEeMHUHAPCKOT'0 TUTIA, TPYNIOBBIX ¥ UHAUBHUIYaTbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTaluu.

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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




VYyeOHast ay1uTopus s IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHbIe PadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Iudpakmus miockux BoJH, 4./ [udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./ [udpaknronnas pemnieTka,
5.Honapuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOHas ayuTOpHS I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
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,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBA)).

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

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

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,

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




YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa ISl NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalH
o0yyaromuxcs Mo JUCUUIUTHHE puBeeH B Tabnuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IMpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OabHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

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

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOH CIICIUATM3HUPOBAHHBIX MMOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY H3Jara€T €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEIIUATIM3UPOBAHHBIX OHSITUH.

<«XOPOLLIO
«GauTEHO

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

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— MCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUU 3HAHUH
HalpaBJICHUS;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX TOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

EEYIORTICTRODHTEIEHOD | JIOTyCKaeT  CYUIECTBEHHbIE  OIIMUOKU U HETOYHOCTH  MpH
«HE 3AUICHOY paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN; 3
— UCHIBITBIBAECT TPYAHOCTU B MIPAKTUUECKOM MPUMEHEHUH 3HAHUK;
— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He (OPMYTUPYET BBIBOJIOB M 0000IIEHHUH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Tabmuua 15 — Borpocs! (3a1a4un) A5 3K3aMeHa
Kon
No /it [Tepeuens BonmpocoB (3a1ay) 1j1s SK3aMeHa
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIlK-1.3.1

2 [alite onpeneneHue MaTepUAILHON TOUKHU. OIIK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAaHT€HLIMATIbHBIM YCKOPEHUEM

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

4 HazoBute, B kakux enuHuiax uzmepsiercs B cucteMe CU yrmosas OIK-3.3.1
CKOPOCTh U YTJIOBO€ YCKOpPEHHUE.

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

6 abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OMK:A3.Y 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MaTtepuaibHoi Touku U ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OIKA3.V 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEUHOTO IBWKEHHUS Teja IO

] U3BECTHOMY 3aKOHY ABIKeHus x(f) = 10 + 2*¢ + 0,5%7 (m). Kakoit OIK-3.Y 1
NyTh MPOHAET TeNo 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHNE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJa4H.

9 Cdopmynupyiite nepsblif 3akoH HproToHa. OIIK-1.3.1

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

1 OOBsicHUTE, KakK, COTJAaCHO BTOpPOMY 3akoHy HbIOTOHA, 3aBHCHUT OINK-33.1
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-3.V.1
Hsrorona.

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

13 W3MEHWTCA CHJIa JABJCHUA KaMHA HA JIHO, €CIM CBEPXY HAIMTL | oo | oy
KepocuH (KepOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiiTe cBOH
OTBET.

HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiaumBaer Gdopmy

14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PacCTOsTHUS Mexay Humu. OOOCHYIITe,

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

YMEHBIIUTH B JiBa pasa.




16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKON BETMYHUHBI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIK-3.3.1
COXpaHEeHHUsI UMITYIIbCa.

18 HazoBure, kakas ¢pu3nueckas BeInyrHa Ha3blBaeTcsi MOoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHUTE 3aMIMCU OCHOBHOT'O 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

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

20 Chopmynupyiite 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

22 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3uvecKas BeINYHHA. OIIK-1.3.1

73 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU TIO OIKA3.V 1
OKPY’KHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

Uccnenyiite paboTy CHIIBI, €CITK TEJIO Maccoi m = 1 KT moj aeicTBrueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-3.Y 1
ObocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIIOJIB3YEMbIX ISl PpEIICHUS o
3aJlauM.

25 OOBbscHUTE, B YeM COCTOUT pasziIMyUe MEXIy KOHCEPBAaTUBHBIMH M OIK-3.Y 1
HEKOHCEPBATHBHBIMU CHJIAMHU.

Kakoit kopabibp JBWXKETCS MENJICHHEE — HarpyXXeHHbIM HIu

26 HEHArpY)KEHHBIH — 1pu oamHakoBoil Momuoctn asurarens? | OIIK-1.B.1
OO6ocHYyliTE CBOW OTBET.

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

73 OOBsicHUTE, KaK pa6cv)Ta KOHCEPBAaTUBHOM CHJIBI  CBsI3aHA C OITK-3 3.1
NOTEHLIUAJIbHON YHEPTHUEN.

29 ChopmynupyiiTe 3aKOH COXpaHEHHS MEXaHWYECKOH DHEpIuu. OIK-13.1
[TpuBenuTe npuMep BBHINOJIHEHUS 3aKOHA COXPAHEHU S SHEPTUH.

Jan ToHkui ctepkeHb Maccoil m = 120 r u gmuHout /[ = 50 cwm,

30 CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero OMK:A3.Y 1
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.

[Tokaxxute Ha mpumMepe TOHKOro cTepkHs JuMHON 20 cMm u maccoit 30

31 r, Kak npuMenserca Teopema lllteiiHepa nmg pacdyera MOMEHTa OMK:A3.Y 1
MHEPLMHU TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

37 HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA OIMK-33.1
aOCOJIIOTHO TBEPIOTO TEIa. -
Kak BblumcnsieTcss KHHETHYECKas DSHEPTUs BpaimleHUss aOCOIIOTHO

33 TBepaoro Tena? CpaBHute ¢ dopmynoi s kunerndeckou sHeprum | OIIK-3.V.1
NOCTYNATEIbHOTO IBUKEHUSI.

ChopmynupyiiTe 1Ba  TMOCTyJaTa TEOPUHU  OTHOCUTEIHHOCTH

34 o . OIIK-1.3.1
OUHIITEHHA.

CnpaBemnmuBa i B crnenuaiabHOW Teopun oTHocutenbHocTH (CTO)

35 KIaccudeckas (popMyna s KHHETHUecKo# smeprum E = m*1*/2? OIK-3.Y 1
Ecnu Her, TO Kak pacCUMTBHIBACTCS KHHETHYECKash SHEpPrus Tela T
coriacHo CTO?

Omnpenenure, Kak M3MEHHUTCA MEpUON KoJeOaHWH MPYKHUHHOTO

36 MasiTHUKa TpU YBEIWYEHUH €ro Macchl B 2 paza, a »xkectkoctu | OIIK-3.V.1
IPYXHHBI — B 8 pas.

37 Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON? OIIK-3.V.1

38 Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHITbCA XOJ OIK-1B.1

MAasATHUKOBBIX YaCOB IIPHW HACTYIUICHUH JICTHHUX JXapKHX ,Z[Hef/'l I10




CPaBHEHMIO C XOJIOAHBIMU 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM MOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOJIHEL. OIIK-1.3.1
40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TONEPEUYHBIMU OIK-3.Y 1
MEXaHUYECKUMH BOJIHAMHU.
41 3anummuTe ypaBHEHHUE OEryIeil BOJHEI. OIIK-3.3.1
42 HazoBure, uemy paBHa cpeHsisi 00beMHast INIOTHOCTH dHepruu BosHbl. | OIIK-1.3.1
HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpeze
43 paBaa 340 w/c. Ilpoananu3upyiite 3amady UM  ONPEICITUTE OIKA3.V 1
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa. o
HNcTouHUK ¥ 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 nHTEpPEpEeHIINH BOJH. OIIK-1.3.1
46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosyer BoiHOW. IIpuBenure OIK-3.Y 1
pUMEp CTOSYEH BOJHBI.
47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMHU ONHUCHIBAECTCS OIK-3.3.1
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAle C ropsdeil BOJOH, a Ha
48 JIpyryro ypaBHoBemmuBaronme e€ rupu. Coxpanutcs qu ¢ teueHuem | OIIK-1.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO rasa. OIIK-1.3.1
50 YKaKUTe KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JABYXaTOMHOM OIK-13.1
MoJIeKyJbl. C KaKMMU JBH)KCHUSIMU OHH CBSI3aHbI? o
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-3.3.1
57 OueHute, 4yBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOTO OIK-1B.1
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-3.V.1
53 o0seMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIECCe, U HANINUTE €€ BEIINYUHY.
54 CrenaiiTe BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OIMK-1.B.1
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAaciSTHUCTOM >KUIKOCTH MONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OITK-1.B.1
OO0s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Onenute curyanuio. YTo 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 nap OJWHAKOBOM Macchl TpuU OJHOM u ToM ke Temneparype? | OIIK-1.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo0 M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 Jlaiite onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-3.Y 1
paccTosiHuE MEXTy HUMH YBEIHYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOPOJa MpH MOJHOM ob0opote anektpoHa | OITK-3.V.1
BOKDPYT HETO.
62 Kax B3aMHO OpMeHTHPOBaHbI CUIOBBIE IMHUM U dkBUNoTeHIManbHble | OIIK-1.3.1




TTOBEPXHOCTH?

B xakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb

63 OIlK-3.3.1
3JIEKTPUYECKOTO MOJIs?
64 UTO Ha3bIBaeTCS DJIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-3.3.1
66 OObBsicCHUTE  pa3nu4ue MEXKAy TMOJSAPHBIMH U HETOJSPHBIMH OIK-3.Y 1
JIMDJIEKTPUKAMH.
[IpoananusupyiiTe, Kakoll BEIUYMHBI 3aps IOLKEH HAaXOIUTHCS Ha
67 o0OKIaIKax KOHJEHCATOpa, YTOOBI MpHU pa3sHOCTH NoTeHImanoB Mexay | OIIK-3.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 IUIACTHHBI TUIOMma6i0 0.2 M2, KOTOpBIE pa3nerneHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tomuuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJpaTHBIMU IJJaCTMHAMHU, eciau u3 3Tux miuactud | OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkocTu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-1.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTIH. OIIK-3.3.1
73 Kak u3MeHuTCs conpoTuBieHre NPOBO/Ia, €CIIU €0 ATUHA YBETUUUTCA OIK-3.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTH, BBIACIISIEMYIO HA CONMPOTHUBIEHUH 3 KOM mipu OIKA3.V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jalite onpeneneHue MarHUTHOW MHIYKLIAH. OIIK-1.3.1
76 Kakum 06pa3om omnpezensieTcst HanpaplieHne cuiibl Ammepa? OIIK-3.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 PaccuuraiiTe, yueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-3.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccuuTaiite MarHUTHYH0 MHAYKIMIO HAa OCH JJIMHHOTO coiieHoupa, | OIIK-3.Y.1
comepxamiero 10 BUTKOB Ha CAaHTUMETP JJIMHBI U (EeppPOMarHUTHBIN
& CepAeYHUK ¢ TpoHuaeMocThio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccunTaiiTe TJIOTHOCTP HAMOTKM TOpOHa, HeoOxomumyro, utoOwl | OIIK-3.V.1
80 IIpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, Kakod 3apsji HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-3.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYyKIuen 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananuzupyiite BenmuunHy 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
34 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OMK-3.Y 1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHns: AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1
86 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1




87 UTo0 Ha3bIBAIOT KOIPLUUTUBHON CHIION? OIIK-3.3.1
Omnpenenure, Kakasi SHEPTUs 3aKIOYEHA B KATYILIKE WHIYKTUBHOCTBIO

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

29 Hpeanommev crnoco0 H3MEpeHHs BEIWYMHBI MArHUTHOW OSHEPrud, OIKA3.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOIIBIO COMPOTHUBIICHUSI.

90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kak B3auMHO OpHEHTHPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI

91 HANpPsDKEHHOCTH  DJIEKTPUYECKOro 1oJis, MarHuTHoW wuHaykuuum u | OIIK-1.3.1
CKOPOCTH BOJIHBI?

92 Chopmynupyiite 3aKOH OTpaKEHHUS CBETA. OIlK-3.3.1
[Ipoananu3upyiiTe, TIe CBET IBMKETCS OBICTpee — B anMase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuarorcst ckopoctu cera B | OIIK-3.V.1
JAHHBIX cpefax?

OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasfena JIBYX
BeuiecTs nox yriom 30°. Ilokazarenb npenoMieHUs NMEPBOW Cpe.bl

94 paBeH 2.4. Bo3MOXHO J1i, 4TOOBI OTpa)KeHHBIN U mipenoMieHHbIi tydn | OITK-1.B.1
ObulM TepHeHIUKYIsApHBl Apyr napyry? Ecmum na, ompenenure
MoKa3aTesb MPEJOMIICHHs BTOPOH Cpebl.

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

96 Onumwure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OINK3.Y 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PaTYKHOU

97 OKpacKMl y TOHKHMX IUICHOK (pa3jUToe Ha MOBEpXHOCTH BoAbl Macio, | OIIK-1.B.1
MBUIbHBIE MTY3BIPH U T.I1.).

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

99 HaOmogaTh Ha JIU(paKIMOHHOW pemieTke, ecau oHa umeer 500 OIK-3.Y 1
IITPUXOB HA MUJUIUMETP U €€ 00Iy4aroT CBETOM C JIMHON BOJIHBI 500 o
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM OINK-33.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[1mockomoApU30BaHHBIM CBET TMaJla€T Ha AaHalW3aToOp Tak, 4YTO

101 IUIOCKOCTh HOJSpU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIKA3.V 1
aHanuzatopa. Bo ckoibkO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-1.3.1
Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS

103 JaMIibl, €ciau YABOUTH ee Temmeparypy? OOochyiitre Bam otser, | OIIK-3.V.1
onupaschk Ha 3akoH Ctedana-bonbiiMana.

Pacnionoxxure crnenyromue CHEKTpalbHbIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COJIIOTHON TeMIEPaTyphl:
A — Oenble 3BE315I,
104 | O wemmsre, OIK-3.V.1
M — kpacHbsle,
O —romyoOnie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHS! a0COITIOTHO YEPHOTO Tela.
OO0bsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.
105 OOBscHUTE TPHUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO OIK-3.Y 1

ONITUYECKOTO MUPOMETPA.




106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtembl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3.3.1

108

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTajuia, paboTa BeIXoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4EHHUS.

OIIK-1.3.1

110

OO0mbscHUTE, KaK SHEPrUus (POTOHA CBSA3aHA C JUIMHOI CBETOBOW BOJIHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ AnuHOM BOJMHEI A = 97,04 mM paccesicss Ha HEMOIBUKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMITTOHOBCKOM paccestHuu. PaccunTaiite ero BeIMUYMHY B yKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa

BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

112

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

OIIK-3.3.1

113

ATOM BOJIOpO/Ia HaXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIMHBI
BOJIHBI U3JTy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroMm? OOOCHYMTE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-3.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBeauTe mpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

116

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

OIIK-1.V.1

117

KaxoB ¢hu3mvecknii CMbICT BOJTHOBOM QyHKIIUN?

OIIK-1.3.1

118

B d4em oTimumne CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpaBHCHUS
[Ipénunarepa?

OIIK-3.3.1

119

CpaBHute JyMHYy BOJIHBI Ae bpoiins mis mapuka maccou m,, = 0,2 T 1
IPOTOHA MACCOU m, = 1.67*10™ kr, IMEIOIINX OHHAKOBBIC CKOPOCTH
V.

OIIK-3.V.1

120

Kakum o00pa3omM »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-3.V.1

121

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

OIIK-3.V.1

122

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO IEITUKOM
3aroJiHeHa BHEIIHSS 2p-000J04Kka. ATOM KaKOro BelIeCTBa HMMEET
TaKyI0 3JIEKTPOHHYIO KOH(QUTYpaIuio?

OIIK-3.V.1

123

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

OIIK-1.B.1

124

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIIMATBHON IME IIUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCHKaMH1 U HaXO4UTCSA B COCTOSAIHUU C KBAHTOBBIM
gucioM n = 1. [lokaxwurte, Kak OmpeneauTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe nx B ykazaHHOM Clly4ae.

OIIK-1.B.1

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukod Gepmu-/Iupaxa? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.1




OObsicHUTE, 4YeM OTJIMYAETCS XapakKTep 3aloJHEHUS COCTOSIHHM

126 . OIIK-1.3.1
KBaHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.
127 ComnocTaBbTe CBOMCTBA CHOHTAHHOT'O W BBIHY)KI€HHOTO U3JTyYCHHS. OIIK-3.V.1
[Ipennoxute  TeopeTndeckoe  OOOCHOBAHHWE, KAaK  HM3MEHHUTCS
128 MPOBOJAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH OIK-1.B.1
HEOOJIBIIIOE KOJTMYECTBO MHAMEBOW mpuMecu? BaneHTHOCTh KpeMHHUS
paBHa 4, BaJICHTHOCTh UHAMUS — 3.
129 OnumuTe NpUHIUI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-1.3.1
Jlazep pabotaer TMO TPEXypOBHEBOW cCXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiHust E; = -5
130 OIIK-3.V.1
3B, sHeprus meractabunbHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IIyudeHue.
131 Yemy paBHa MoJpHAas TEIJIOEMKOCTh TBEPAOrO Teja, COIJIAaCHO OITK-3 3.1
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?
132 OObsicHUTE, KaK KBAaHTOBAas TEOpHUs TEIUIOEMKOCTH TBEPIOro Teia OIKA3.V 1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.
133 Kakass wacrtuma HasbBaercss ¢oHoHOM? KakuM  KBaHTOBBIM OIK-13.1
pacnpeeieHneM ONUChIBalOTCS (YOHOHBI?
Bormpocsr (3amaun) nns 3adera / qud . 3adera npeacTaBieHs! B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Ne i/m [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHJUKaTOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI
npeCTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TemM aJ1g KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeCTaBICHBI B Tabnuie 18.

Tabmuua 18 — IlpumepHbIii epedeHb BOIIPOCOB ISt TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
Cemectp 1
Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYULICHCS PaBHOMEpPHO C
IIOCTOSTHHBIM IO BEJINYMHE YCKOpEHUEM?
1 1) [Ipsimas nuHuA OIIK-3.V.1
2) JIunus ¢ meperubom
3) [Tapaboma
4) OKpY/KHOCTH
Omnpenenure, kakas U3 NMPEJICTABICHHBIX (U3NYECKUX BEJIMUYUH MMEET
€AVHUILY U3MEPEHHUS, COBIAIAIOIYIO C €IUHULIEH U3MEPEHUS CUIIbI?
2 OIIK-1.3.1

1) Umnynbse
2) Yckopenue




3) Bec
4) YrmoBas CKOPOCTh

[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHMX CHJ, JEHCTBYIOIIUX MEXIY TEIaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hymo

3) VI3MeHeHHI0 UMITYJIbca CUCTEMBI
4) YcKopeHHIO LIEHTPa Macc CUCTEMBI

OIIK-3.V.1

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

1) YacTtuibl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuubl OyayT MOKOUTCA

4) Yactuupl Oy1yT ABUraThCsl B IPOTHUBOIIOJIOKHBIE CTOPOHBI

OIIK-1.B.1

Yto npou3oWIeT ¢ MOMEHTOM MHEPLIMU CBUHLIOBOIO UMJIMHJIpA
OTHOCUTEIIBHO OCH, COBHAJAIONMIE C €ro TeOMETPUYECKOW OChIO
CUMMETPUH, €CIIH LIWJIUHIP CIUTIOIIUTD B IUCK?

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaXuTe BEpHYIO 3allUChb YPAaBHEHUS JAWHAMUKHM BpaLaTEIbHOIO
JBHKEHHUS.

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

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

OIIK-1.3.1

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

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

4)J= m*r’

OIIK-1.3.1

BriGepute ¢dpaszy, COOTBETCTBYIONIYIO TEepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. .. »

1) ®@axkt cymiecTBOBaHUS a0COIIOTHOTO JIBIKEHUS

2) CyuiecTBOBaHHE HHEPIHAJBHBIX CHCTEM OTCUETA

3) ®dakT CyIiecTBOBaHUS HEMHEPIIMAIBHBIX CUCTEM OTCUETa

4) ®axT cyiiecTBOBaHUS MPUHIUIIA OTHOCUTENBLHOCTH [ anues

OIIK-3.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c

OIIK-3.3.1




2)H
3) kr¥*m’
4) m/c?

10

PaccunTaiiTe BeMMUnMHY MOAYJIsl 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-3.V.1

11

Brei6epure dopmyny, onpenessironiyr0 BeIMYnHy (a3oBOM CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

Paccunraiite, uyemy paBHa paOoTa KOHCEPBATUBHOW CHIBI II0
3aMKHYTOM TpaekTopuu (o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yObUTH MMOTEHIIUATLHON YHEPTUU

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBua nyJaio

4) 3aBUCHUT OT CKOPOCTH JIBH)KCHHUSI.

OIIK-1.3.1

13

Kakas u3 mepedncieHHBIX (U3MUECKUX BEITUYUH MMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cubI
2) MoMeHT uHepuuu

3) MomeHT umiyinsca
4) Cuna

OIIK-3.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOIMHENHBIM

3) PaBHOYCKOpEHHBIM IIPSIMOJIUHENHBIM
4) PapHOMEpPHBIM BpallleHUEM

OIIK-1.3.1

15

Bribepure mpaBuibHBINH oTBeT. Kak m3MeHsieTcss MOIyidb CKOPOCTH
IOpU NPSMOJIMHEHHOM JIBUXKEHHUHU, €CJIM 3aBUCHUMOCTb IPOWICHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YObiBaer

2) IIpoxoaut 4epe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-3.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATIbHON TOUKH?

1) I =m*P/3

OIIK-1.3.1




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

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

17 1) Ja=Ju OIIK-3.V.1
2) Jn>Ju
3)Jn>2*Ju
4) Jn > Ju/2
Haiimute oTHOIMEHUE MPOU3BEACHHBIX padoT (A1/A;), eciau nBa qucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSIHUS MOKOSI 1O OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.
18 Nl OIIK-3.V.1
2)3
3)4
4)5
Kakoii y4€HbI co3mall CHEeNUajJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?
19 1) lanunei OIIK-1.3.1
2) DHHINTEHH
3) Jlopenn
4) bop
Bribepute ypaBHeHHE, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUsI.
1) x =0,1tg(2t2+m/6)
201 2) x = 0,1cos(2t+/6) OIK-1.3.1
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)
[Ipoananusupyiite, Ipu KakOM YCIOBHHM B CHUCTEME, COBEPIUAIOIICH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOMomaThCs pe3oHaHC (g —
cOoOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?
21 1) ®>> a0 OIIK-1.3.1
2) >0
3) o= ol
4) o << 0
Breibepute, Kkakas (Qu3nyeckas BeJIWYMHA ~ U3MEHSETCS  IOJ]
BO3/ICIICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?
22 1) Monsipaas macca OIIK-3.3.1
2) CkopocTb
3) Macca
4) MoMeHT UHEPLHHI
Bribepure, B Kakoil cucTeMe Tell MOJIHBI MOMEHT UMITYJIbCa OCTAETCs
73 MIOCTOSTHHBIM. OIK-1.3.1

1) 3amknyTOM




2) HezaMKkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI pPaBHA HYJIIO
3) He3amkHyTO#H, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTIOCTOSTHHA
4) HezamknyToM

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

24 1) Bsizkoro TpeHus OIIK-1.3.1
2) Cuiibl TpeHUS Ka4EHUSI
3) TaroreHus
4) Cunbl TpEeHUS CKOJIbKEHUS
YeMy paBHa BETMYMHA YCKOPEHUS CBOOOJHOIO MAaJ€HUs g Ha BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paauycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c’.
25 1) 3.94 M/c? OIIK-3.¥.1
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?
[Ipoananusupyiire, Kak W3MEHUTCSA epuoJ KoJIeOaHmit
MaTEMaTUYECKOT0 MasATHHKA, €CIIU JJIMHY €ro M0/IBECa YBEIUYUTH B 9
pa3, a Maccy rpy3a — YBEJIMYHUTH B 4 paza?
26 1) YBeqmuntesi B 3 pa3a OIIK-3.Y.1
2) YBenuuurces B 4 paza
3) YMenbmuTCA B 2 pasa
4) Ymensmutes B 4 pasza
YUto npou3ouAET cO CpeIHEW SHEPrHel MOCTYNATENIbHOTO JIBUKCHUS
OJIHOI MOJIeKYNbl ra3a, eciu o0beM HEKOTOpPOH Macchl HJI€aTbHOIO
ra3a u300apruuecku yMeHbInuiIcs B 2 pasza?
27 OIIK-1.B.1
1) YBenuuures B 5 paza
2) YMmenwmmTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCH B 2 pa3a
Onenure, Kakoi ra3z Harpeercst OOJbIIE B CIEAYIONICH CUTYalluH: JBa
pPa3IUYHBIX HACATbHBIX ra3a — OJHOATOMHBIM W JIBYXaTOMHBIA —
HaXOJATCS NPU OAMHAKOBOM TEMIIEpAType M 3aHHMAIOT OJIMHAKOBBIN
00beM. ["a3pl cxxUMarOTCs aauadbaTHIeCcKu 0 YMEHbIIICHHs] 00beMa B 2
28 | PEE OIK-1.B.1
1) I'a3bl Harpeauch OAMHAKOBO
2) OnHoaTOMHBIN HarpeJcs 00JbIIIe
3) JAByXaTOMHBIH Harpescsi 6osblie
4) I"a3pl BOOOIIIE HE HATPEIUCH
Cemectp 2
YkaxxuTe sIBICHHE, KOTOPOe UMEHYyeTcsl nHTepdepeH et BoaH?
1) Orubanue BOJTHAMU MPENSATCTBUM
29 OIIK-1.3.1

2) Hajoxkenue apyr Ha apyra BOJIH, HAYIIMX OT KOI€PEeHTHbIX
HCTOYHHKOB
3) OTkIIOHEHHE BOJIH oT MEPBOHAYAILHOTO HaIlpaBJICHUS




pacnpocTpaHeHHs IPH MEPEXOE U3 OJHOU Cpebl B IPYTYIO
4) 3aBUCUMOCTD (ha30BOM CKOPOCTH OT JIJIMHBI BOJIHBI

30

[Ipoananu3upyiiTe, KakKUM IOJDKEH OBITH YTOJl MaJCHHS CBETOBOTO
Jy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajatoumm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIITHOTO KOHACHCATOPA, €CITH
paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEJIWYHTh B 9 pa3, a o0nacth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?

1) YMenbmutes B 4 pa3
2) YBenuuutcs B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3

OIIK-1.B.1

32

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

1) IIpoBogHUKM

2) IlonynpoBOIHUKH
3) [matuna

4) JIn3j1eKTPUKH

OIIK-1.3.1

33

Kaxk HaITpaBJICHBI CHUJIOBBIC JINMHUHN HaIps’KCHHOCTU
SJICKTPOCTATUYCCKOI'0 T10JIA, CO3AAaHHOTO TOYCYUHBIM OTPHLATCIbHBIM
3apsiioM?

1) 3akpy4urBarOTCA BOKPYT 3apsia

2) K 3apsny

3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKe

4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU

OIIK-3.3.1

34

B kakux emuHumax B cucreme CH  wu3sMmepsiercs mNOTEHIMAN
3JIEKTPUYECKOTO MOJIs?

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

4) A*m?

OIIK-3.3.1

35

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

1) Moxet

2) Het, He MOKeT

3) MoKeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJTU 3apsi/i MOJIOKUTEIbHbBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) [loTeHLIMaNbHOM JHEPTUM E€AUHUYHOTO IOJIOKHUTEIBHOTO 3apsaa

OIIK-1.3.1




WJIM OTHOUICHUIO ITOTEHIUAIbHOU DHEPIUH K 3apsy

2) PaGote clia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKMTEJIBHOI0 3apsiia M3 JAaHHOM TOYKH IO B
0eCKOHEe4YHOCTh

3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIIEHHBIN B JaHHYIO TOUKY IOJIS

4) Kunernueckoit sHEpruy NpoOHOTO TOUYEUHOTO EAMHIUYHOTO 3apsiia B
JNAHHOU TOYKE MOJIS

37

Harmmmure dopmyny 3akona Oma B nuddepeHimanpHoi popme:

HR=U/
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OIIK-3.3.1

38

OueHuTe ONTUYECKYIO JJIMHY TyTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU
paccTosiHie MeXIy ABYMsI TOUYKaMHU MPO3PAvyHON AMAIEKTPUYECKOM
cpennl S =4 m. [lokazarens npenomiieHus cpeanl n = 1.5. Ontuyeckas
JUTMHA MyTU L U3 0OHOM TOYKH B APYTyIO COCTABUT. ..

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

OIIK-1.B.1

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIn
HaMarHUW4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HANpSOKCHHOCTh ~ TIOJIST  HAlpaBlieHa  MPOTHBOIIOJIOKHO  TOJIIO,
BbI3BABHICMY HaMarHnyusBanue?

1) T'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIeH cuion

OIIK-1.3.1

40

Ouenure, MO KaKOW TPACKTOPHH OyAET JBUTaThCS B MArHUTHOM ITOJIC
YacTHUILIa, JIETAAsl C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUHA MAarHUTHOMN

WHTYKITUH.

1) OxpyxHOCTB
2) llpamas

3) OBasnounn

4) Dnnunc

OIIK-1.V.1

41

B kakux enuHMIIAX H3MEPSIETCS HANPSHKEHHOCTh 3JIEKTPUUECKOTO
noJs?

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

OIIK-3.3.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaIOM IMPOBOAHUKA U €ro
3IIEKTPOIPOBOJHOCTBIO:

Matepuan D1eKTponpoBOAHOCTH (G, 1/(OM-cm)

OIIK-3.3.1




A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°
B) JIH3IIEKTPHK 3) 10* - 10°

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

43

Onenute, Kak COOTHOCATCS YIUIBI TAICHUS O U OTPAXKEHUS (P CBETA.

1)(1>>(p
2)a>o
Jda=9
4Ha<o

OIIK-1.3.1
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[Ipoananm3upyiite, 4YemMy  paBeH  aOCONIOTHBI  IOKa3arelb
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUIIAEMOCTHIO € = 16 1
MarHUTHOM MPOHUIIAEMOCTBIO [ = 17

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

4) 1/16

OIIK-3.V.1

45

Jliist 0OBSICHEHNS KaKOro SIBJIEHUSI MOKET OBbITh MCIOIb30BaH MPHHLIUI
I'tolirenca-®penens?

1) KorepenTHoCTh

2) Iudpakuus

3) onspuzanus

4) KopnycKysspHO-BOJHOBOM JTyalii3M

OIIK-1.3.1

46

[Ipoananusupyiite, 4yeMy paBeH IEpPUOX  PELICTKH, KOraa
nudpakironHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

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

OIIK-3.V.1

47

[Mpoananu3upyiiTe WHTEHCHMBHOCTh CBETa NPU HHTEPPEPCHLUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).

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

OIIK-3.V.1

48

Haitgure  npaBwibHOE  Ha3BaHWE  JUIi  BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TOJIS.

1) IToTenuuan

2) HanpsiskeHHOCTH
3) Uanykumst

4) 3apsin

OIIK-1.3.1

49

OueHute, KaK 3aBUCHUT AJIEKTPUUECKasi IPOBOJUMOCTh MPOBOAHUKA OT
MPUII0’KEHHOM K HEMY pa3HOCTH MOTEHIHAJIOB.

OIIK-3.V.1




1) Ipssmo mpomopIimoHaIBHO

2) IIpomoproHaIBEHO CTETIEHU OT PA3HOCTH MTOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaIpaTy

4) He 3aBucur

50

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

1) Ymensmurcs B 8 pas
2) YMeHbpmTCH B 2 pasza
3) Ymenbmured B 16 pa3
4) He usmeHurcsi

OIIK-1.B.1

51

qTO n3 HepeqncneHHoro SABIISACTCA OCOGCHHOCTLIO CHJIOBLBIX JII/IHI/Iﬁ
MardUuTHOTO HOJIs?

1) CuoBble TUHUM MATHUTHOTO TOJISI BCEra 3aMKHYThIe

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

3) MaFHI/ITHI:IG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHYUBAKOTCS Ha
MAarHuTHBIX 3apsmax

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

OIIK-1.3.1

52

CnenaiiTe BBIBOJ, KaKOH T'€OMETPUUYECKON (DUTYpOl MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHULbI, JBUTAIOUICHCS MO
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MAarHUTHOW MHYKITHH.

1) OxpyxHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

OIIK-1.B.1

53

Ouenute creneHp nossgpuszauuu P cBera, €ciu CBET IPENCTaBISET
co0Ol CMech €CTECTBEHHOI'O CBEeTa C IUIOCKONOJSPU30BAaHHBIM.
NHTEeHCUBHOCTH  MOJSPU30BAHHOIO  CBETa B Jydye  paBHaA
UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

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

OIIK-1.B.1

54

Paccuunraiite mokasarenb NpPEOMJICHHUS BEIIECTBA, €CIH CKOPOCTb
CBETa MNpHU TNeEepexoie Jyda M3 BO3lyXa B HEKOTOPOE BEIIECTBO
ymeHnbmmiach Ha 20%.

1) 1.2
2) 1.25
3)0.2
422

OIIK-3.V.1

55

Paccunraiite yroam Mexzay ONTHYECKMMM OCSAMM IOJsIpU3aTopa u

OIIK-3.V.1




aHanuzatopa. [Ipym NpoOXOKIEHUM CKpEelIeHHBIX MoJaspu3aropa Hu
aHaJIM3aTopa MHTEHCUBHOCTh CBETA YMEHBIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

[Ipoananusupyiite, Kak U3MEHUTCS BEIMYMHA MArHUTHOW WHIYKLIUU
Ha OCH JUIMHHOTO COJICHOWJA, €CIM TOK B HEM YBEJIWYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.

56 1) YBeauuurcs B 2 pa3a OIIK-3.Y.1
2) YBenuuures B 9 pas
3) YmensmmTcs B 9 pas
4) YmenbmuTes B 3 pasza
Cemectp 3
YKaxkuTe, Kakoe TeJo SBISETCS a0COMOTHO YePHBIM TEIIOM.
57 ;) IHorsomaer Bce nmajgawiinee HA HEro U3Jay4YeHue OIK-13.1
) OTpaxaer Bce najaroliee Ha Hero U3Iy4eHHe
3) M3nyyaeT B pEHTT€HOBCKOM JIMAra30He
4) N3znydaeT B BUIMMOM JTHAIIa30HE
VY Kakoro u3 Tes oTpaXkaTeiabHast CHOCOOHOCTh OJM3Ka K HYIIO?
sg | 1) IIpospausoro OTK-33.1
2) 3epKaIbHOTO
3) MaroBoro
4) YepHoro
OrneHuTe, BO CKOJIBKO pa3 YBEITUYMIIACH dHEPTEeTHYECKass CBETUMOCTh
a0CoOJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =
3000K.
59 1) B 72 pasa OIIK-1.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Breibepure, kakas  Qopmyma HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPIeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTO Tena?
60 OIIK-1.3.1
1) ®opmyna depmu-/Iupaka
2) ®opmyina boze-OliHmTeiiHa
3) ®opmyaa [laanka
4) ®opmyna Panes-/xunca
Kakoe n3znydenue sBiseTcsi paBHOBECHBIM ?
61 1) Anbda-, 6eta-, raMMa-U3ITyICHUS OIMK-13.1
2) TenioBoe u3ryyeHue
3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE
62 VkaxkuTe 3aKoH, KOTOPBIA ompenenser mnosnoxeHue wMakcumyma | OITK-1.3.1




W3JIy9aTeIbHOW CIMOCOOHOCTH aOCOJIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHON TeMIepaType.

1) 3akon Credana-bonbiimana
2) IlepBblii 3akoH Buna

3) 3akon Kupxroda

4) 3axoH Masoca

Ykaxxute popMyiy, ONPEaeioNlyi0 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
[Ipoananu3upyiite, Kak H3MEHsSETCS CHJIA TOKa HACBIIIEHUS IIpU
dororddexre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA MaJaOIIEro
CBETa MOCTOSIHHOW JJINHBI BOJTHBI.
64 OIIK-3.V.1
1) YMenbmaercs
2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCA
3) CHayvasia yBeJIMYMBAETCS, 3aTEM YMEHBIIIACTCS
4) CHauana ocTaeTcs IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS
[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETHYECKOW HSHEPrueut
(OTOZIEKTPOHOB, €CIM, HE MEHSAA 4YacTOThl IaJaloIIero CBeTa,
YBEJIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?
65 OIIK-3.V.1
1) YmensmmTcs B 2 pasza
2) YBenuuures B 4 pasa
3) He usmenuTcs
4) YBenuuurcs B 2 pasza
OueHuTte BeTUYMHY KpacHOU rpaHuilsl ¢GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama TommuHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 5B. IToctostanas [Inanka — h = 6.6%10™*
66 Jlx*c. 3apsix anekrpora — e = 1.6%10™"° K. OIK-1.B.1
1) 3.2%10" I'y
2) 4.8%10"° I'y
3) 4.8%10" I'y
4) 4.8%10" I'y
Kakum o6pa3om 3aBucuT paboTa BbIXOAA 3JEKTPOHA C MMOBEPXHOCTH
KaToJa U3 KaJIMUs OT YacTOTHI MaJal0IIero ceera’?
67 1) IIpsimo poMOPITMOHATBHO YaCTOTE OIIK-3.3.1
2) IIponoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunoHaIbHO KBaJIpaTy YaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoanamm3upyiite, Oymer nu HaOmomatecs GoTodrddexr, ecmu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
68 Pabora BbIX0o/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B. OIIK-3.V.1

1) ®oTo3dgheKT BO3MOXKEH, €ClIi KaToJ| HarpeTh 10 TeMIiepaTypsl 347




K

2) He Oyner

3) ®oroapdeKkT BO3MOKEH, €CIU JOMOIHHUTEIBHO MPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B

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

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

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

b) Onepruu otona;

B) Koaddumnmenra orpakeHns moBepxXHOCTH.

69 OIIK-3.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
[Ipoananu3upyiite, B Kakux 00JacTAX CIEKTpa 3JIEKTPOMATHUTHBIX
BOJIH BO3MOHO HabOmoenne a3 dexra Komnrona.
70 1) BunuMmelii tuanazoH OIIK-3.V.1
2) Panguonuamna3on
3) TeparepiioBblii AHana3oH
4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe
CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM IOJIHOCTBIO MpeKpalaercss GoToTOK. Y CIOBUE: SHEPTUS
¢oroHoB paBHa 6.5 3B, a gorokarox M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBJsAeT 2.5 3B.
71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Ouennre, BO CKOJBKO pa3 JaBlI€HHWE CBETa, NaJAaroUIEro
NEepIEHANKYISIPHO HICATBHO 3€pPKAJbHOW TOBEPXHOCTH, OOJbIIe
JABJICHUs CBETa, MAJAKOUIEr0 NEPHEHAMKYISPHO HACATBHO YEpHOUN
MOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2) 1
3) 1.5
4)3
Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JTHHE BOJIHBI
73 2) Nmmynbe mpsiMo MPOIMOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJHbI OIlK-1.3.1
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) Imnynbe npsiMO MPOMOPLUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI
74 B kakoii obnacTu crnekTpa 3J1eKTPOMAarHUTHOTO M3IYYECHHUS HMITYIIBC OIK-13.1

¢dboTOHA MeeT MUHUMAIbHOE 3HaYeHHe?




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

[Ipoananmusupyiite, Kakoe W3  TPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCThL CBeTa He 3aBHCHUT OT IUIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH
2) CBeT MOXKET M3JIy4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU

75 OIIK-3.V.1
MOPIUSMU — KBAHTAMH
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTEMA, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPrUun
4) JIns 9acTUIBI HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UIMITYJIbC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
1) YTBep:KaeHue 0 CylmecCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPbIX aTOM He M3JIy4YaeT U He MOIJIoIAeT JHePruu
76 2) PazHOCTB SHEpruii IByX CTAIlMOHAPHBIX COCTOSHUN paBHA sHepruu | OITK-1.3.1
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa
3) B aTome 31eKTpOHBI IBIKYTCS TI0 OpOuTam, OJIU3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO — siapa M
OTPUIATENIHHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIKCBHIBAET CHNOCOOHOCTh AaTOMOB K H3JIYYCHHIO U TOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»
1) IMorjomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
77 3HAYeHHUI JHePrumn OIIK-1.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HA0Op 3HAYEHUI SHEprud, JHOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TIOPHMIO DJHEPTUM, a MOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYECHUN YHEPTUU
VkaxuTe, K KaKOMy AHaNa3oHy M3J1yY€HHUs OTHOCSTCS MEPEeXOAbl U3
cepuu banbmepa B aTome Bogopoa.
78 1) TemoBoe u3nyueHue OIIK-3.3.1
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Buaumblii cBeT
[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.
79 1) YBemuuunace Ha 4.86 5B OIIK-3.V.1

2) YMenbmuJjiachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuumiach Ha 9.72 3B




80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

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

OIIK-1.B.1

81

Vkaxure, B U€M 3aKI04aeTCs runoresa e bpous:

1) JIroOble MHMKpOYACTHIBI Hapsily C KOPNYCKYJISIPHBIMH
00/121210T BOJTHOBLIMHU CBOHCTBAMHU

2) AToM HEe MOXET CoJlepKaTh 0oJiee ABYX ANEKTPOHOB, HAXOSIIUXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HA0OPOM YETHIPEX KBAHTOBBIX YHUCET

3) ONHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOYACTHULIBI

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HEMpephIBHO, a
OT/IEJIbHBIMU KBaHTaMU

OIIK-1.3.1

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

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

3) YV kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) SImpo aToma COCTOUT M3 KBAPKOB

OIIK-3.3.1

83

Paccunraiite nqiuHy BosHBI 1€ bpoilsist a1 35eKTpoHa, L[B31/11>Kymeroc;1
co ckopocThio 3.6 km/c. Macca snektpoHa m, = 9,1%10™" kr, 3apsa
anexTpoHa qe = —1,6%107"° K.

1) 1.6 mxm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-3.V.1

84

YKaKUTe KOJMYECTBO 3HAYCHUH, KOTOPHIE MOXKET MPUHUMATh
MAargiuTHOC KBAHTOBOC YHCJIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

H2+1
2)3l+1
3)I-1;
4) 1

OIIK-1.3.1

85

YKEDKI/ITG, 4TO ONpCACIACT INTaBHOC KBAHTOBOEC YHMCJIO N.

1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca JJIEKTPOHA Ha
3aJJaHHOE HaIlpaBJICHHE

4) BennunHy  MOMEHTa  HMMIyJbca  JJIGKTpOHA B 3aJaHHOM
HaTPaBJICHUU

OIIK-1.3.1




86

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

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEpPrur CTAllMOHAPHOIO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BeanuuHy MOMEHTAa HMIYJbCa JIeKTPOHA B 33JaHHOM
HATIpaBJIEHUH

4) DHepreTHYecKrue ypOBHHU AJICKTPOHA B aTOME

OIIK-1.3.1

87

B yectp koro HazBaH 3¢dekT pacuienyeHus ypoBHEH SHEPruu aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1) DitnmTeitna u ne Xaaca
2) llTrapka

3) DTTHHTCray3eHa

4) AaponoBa-boma

OIIK-1.3.1

88

Kak Ha3pIBalOT IWHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIIMMH 4aCTOTHI ITaJar0mcro cBera?

1) OpanxeBbIMU CIIyTHUKaMU

2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU

3) CTOKCOBBIMHM CIIyTHUKAMH

4) AHTarOHUCTUYECKUMHU CITYTHHKAMH

OIIK-3.3.1
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[MosicHuTe pusHUecKuii CMBICT BOIHOBON (YHKIIHU.

1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHIIBI

2) IlpousBeneHne  BOJHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
conpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
00HapY:KeHHMs YaCTHIbI.

3) BonmnoBas (yHKIuMs 00paTHO MPOMOPIMOHATBHA JJIMHE BOJHBI 1€
bpoiins

4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.

OIIK-3.3.1
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Bribepure BEPHYIO ($OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-1.3.1
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VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PepMUOHAMHU.

1) DnexTpuuecKu 3aps>KEHHbIE YaCTULIBI.

2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.

3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.

4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1
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Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTHIO 3aIIOJTHEHA, 30HA TIPOBOJAUMOCTH — MOJTHOCTHIO CBOOOIHA,
a IIMpUHA 3alpelieHHON 30Hbl BEJMKA MO CPABHEHHIO C HEPrUeHl
TEIJIOBOTO JABMKEHUS?

1) IlpoBogHUK

OIIK-1.3.1




2) ImdaekTpuk
3) IlonynpoBoIHUK
4) IlpuMecHBI MOJIYIPOBOIHUK
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Kakyro pazmepHocth nmeet nocrossuias [lnanka B cucteme CHU?

1) Xx*c
2) dx/c
3) x/m
4) Ix/>B

OIIK-3.3.1
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KaKa}I BHECHUCTCMHAas CANHHUIIA I/ICHOJ'IB3yeTC}I JJISL I/I3MepeHI/I$I BHCPFI/II/I
MUKPOYACTHIL?

1) 3B
2) A

3) kKan
4) spr

OIIK-3.3.1
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Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
IeiizenOepra s SHEpruM YacTUIl U BPEMEHH NpeObIBaHUA €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

2) DHeprusi 0OpaTHO MPOMOPIIUOHATBHA BPEMEHH

3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJJHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOM TOYHOCTBIO

4) YUem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIe
HeoIpeaeJIeHHOCTh BpeMeHH!

OIIK-1.B.1
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B xome wu3MepeHHs ¢ JIOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca 3MeKTpoHa. OOBSICHUTE, UTO
u3 9TOro Clenyer, PYKOBOJICTBYSICh COOTHOIIEHUSIMHU
HeomnpeaeneHHoctel [ 'elizenOepra.

1) Bpemss u3HM W DHEpPrus DJJIEKTPOHA HMMEIOT CYIIECTBEHHYIO
HEOTpeeNIeHHOCTh

2) KoopauHaTra X 3JIeKTPOHA He MOKeT ObITh OIpeaejeHa ¢
BbICOKOH TOYHOCTBHIO

3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS

4)y- U Z-COCTaBJISIONIME HMITYJIbCAa DJJIEKTPOHA HUMEIOT CTPOTO
orpezieNIieHHOE 3HaUeHUE

OIIK-3.V.1
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Kak Ha3biBaeTcsl cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruu?

1) Bo30yxxaeHHOe cocTosiHIE
2) MeTacTabuiibHOE COCTOSIHHE
3) OcHOBHOE COCTOTHUE

4) BaneHTHOE COCTOsTHUE

OIIK-1.3.1
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B uewm 3akmouaercst TyHHeNbHBIH ) dexT?

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

OIIK-1.3.1




2) B xopnyckyJpHOM MOBEIEHUM 3JIEKTPOMATHUTHOTO W3IIy4E€HHUS
IPY IPOXO’KICHUU €T0 Yepe3 Y3KOe OTBEPCTHUE

3) B Haxo0XIEHUM YaCTUIIBI CPa3y B HECKOJIBKMX TOYKaX IIPOCTPAHCTBA
OJJHOBPEMEHHO

4) B npoxoxkIeHMHM MHKPOYACTHIBI 4Yepe3 MNOTeHUHAJIbHbII
0apbep, KOIJa HJHEPrusi 4YacTHIbI MeHbIe BBICOTHI 3TOr0
O0apbepa

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

99 | 1) OmekrpoHsl OIlK-1.3.1
2) IIporons!
3) DJIeKTPOHBI U ABIPKH
4) Uounsl
B pesynprare paguMoakTUBHOIO pacraja 3apsan Aapa yBEIMYWIICS HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W OMNpPENETUTEe, KAaKOro THIIA
IIpEeBpAIlCHHE MPOU30LUIO B YKA3aHHOM CIIydae.
100 1) lisa p-pacnana OIIK-3.VY.1
2) a-pacnafg
3) y-pacnan
4) K-3axBat
Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUM
IIpoyumatime mexkcm, @vibepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
VKaxuTe, 4TO U3 MEPEUYUCICHHOIO HE SIBIIAETCS CTPOIMM YCIOBHEM
JUIs1 KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJBbKY JIsl YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO IAJHMH
BOJIH (2, CJIeI0BAaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U OIK-1
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEUUCICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHUCEN B aTOME SIBJISIFOTCS JOMYCTUMBIMH.
102 Hn=1,I1=0,m=0
2)yn=0,l1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Ortser: 1, 3 u 4, I0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMETh HYJIeBOE 3HAYCHHeE.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
103 | nosuyuu, oannou 6 resom cmonbye, noobepume NOUYUIO U3 NPABO2O

cmonbya:




YCTaHOBUTE COOTBETCTBHE MEXAY XApAaKTEPOM  JBHXKEHUA H©
JICUCTBYIOLLEH Ha TEJNO CHIIOM.

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

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

Ilpoyumatime  mexkcm u  ycmanogume  NOCLEO008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008aMeNbHOCMb OVKE Clea
Hanpaeo:

Pacnionoxxure nepeyncieHHble HUXKE TeJla B MOPSIKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMU.

104
A) ap
b) ToHKko€ KONBITO
B) Hunuuap
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHLMAIOB HA €ro KOHLAX M MOCTOSIHHOU
105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.
Otger: Ilpu yBeiM4YeHMH JJMHBI NPOBOAHMKA BO3pacTaer ero
CONPOTHUBJIEHHE, a2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3ak0oHOM OMa, yMeHbIIAETCS CHJIA TOKA.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
EcrecTBeHHBINI CBET MPOXOAUT YEpe3 MOJSIPU3ATOP M aHAIHU3ATOD,
CKpemieHHble mnoxa yrioMm 45°. Onpeaenute, BO CKOJIbBKO pa3
YMEHBUIUTCS UHTEHCUBHOCTh B CBETOBOM ITyUKe IOCJIE MPOXOXKIACHUS
yepes3 aHaIu3aTop.
106 1) B 2.5 paza
2) B 4 paza
3) B 3.5 paza
4) B 1.5 paza OITK-3
Otset: 2) B 4 pa3a, Tak Kak nocjie NpoxXo:KIeHUs MOJISIPU3ATOPA
HHTEHCHMBHOCTH CBeTa 0cj1a0eBaeT B 2 pa3a, a mocJjie NpoxXoKAeHUs
aHAIU3aTOPAa — MNPONOPHHOHAJBLHO KBAaJAPaTy KOCHHYCa YyrJja
MEK1Y INIOCKOCTSIMH MOJISIPU3ALMH.
Ilpouumaiime mekcm, 6vibepume NpaguibHblie 8aAPUAHMbI OMEema U
3anuwiume apeymeHmel, 000CHO8bI8AIOWUE 8b100D OMEema.
107 OTMeThTE, KaKhe YaCTHUIIbI 3 MEPEUYUCICHHBIX HIDKE 00pa3yloTcs Ipu

B -pacmane.

1) DnexTpoH




2) Ilo3uTpon
3) DneKTpOHHOE AaHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO

OtBer: 1 u 3, napa «mo3uT - Hel 0 *.
: , map POH - HeHTPUHO» oOpa3yercst mpu 3
pacnaje.

Ilpouumavime mexcm u ycmanosume coomeemcmeue. K kasxxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

[IpoBeauTe COOTBETCTBHE MEXKIY BHJIaMH MarHETUKOB M BEIMYUHOMN
X MarHUTHOW TIPOHHUIIAEMOCTH L.

108
Byl MarueTnkoB MarsuTtHas NpOHUIIAEMOCTh
1) InamaraetTuku A)yu>>1
2) [TapamaraeTuku byu<li
3) ®eppoMarHeTUKu Byu>1
Ortger: 1-b, 2-B, 3-A
Ilpouumatime  mexcm u  ycmaHosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacnonokute yka3zaHHbIE Cpelbl B TMOPSAKE BO3pACTaHUS UX
ONTUYECKOMN TJIOTHOCTH.
109
A) Bona
b) Bozmyx
B) Anmasz
OTtBer: BAB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
omeem:

OueHnrte, yeMy paBeH MOMEHT MHEPLUHU KATSAIIErocs MO IUIOCKOCTH
LWJIMHPA MACCOM m U paauyca R, ucnonb3ys teopemy Llteinepa.

110
OtBer: MOMEHT WHepUMM LMJIHHAPAa OTHOCHTEJBHO OCH,
NMPOXo/sillleil Yyepe3 ero HeHTpP, paBeH mr’/2. IIpumensisi Teopemy
IlITeiiHepa A HOBOH OCH BpAallEHHs, HAXOAALUEHCH OT CTApPOH
0CH HA PACCTOSIHMH, PABHOM PAAMYCy WMJIMHAPA, HAXOMUM: mr’/2
+ mr* =3mi*2

Ilpumeuanue. CucreMa OlLICHUBaHMsI TECTOBBIX 3aJaHUN Pa3IMYHOrO THIIA:

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

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHIOOPOM HECKOJbKHX BAPHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
NPaBWIBHO yKa3aHbl HU(PBI U IPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPH BHIOOpE
orBeToB. [lonHoe coBnazeHHe C BEPHBIM OTBETOM OlLiEHHMBaeTcs 1 Oamiom, eciu JTOMyHIeHbI
OLIMOKH WIJIM OTBET OTCYTCTBYET — () OaoB.




3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6aymioB

4) 3amaHue 3aKPBITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oaiiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBMAJIa€T C OJTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBbHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclid AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt [TepeyeHb KOHTPOJBHBIX PAOOT
1 Kunemartuka
2 Jnnamuka
3 3aKOHBI COXPAHEHHS] B MEXAHUKE
4 OCHOBBI CIELIMAJILHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue xKoyeOaHus
6 BoHOBBIE TPOLIECCHI
7 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOIN TEOpUU
8 DJIEKTPUYECTBO
9 Marnetusm
10 BonnoBas ontuka
11 KBanToBas ontuka
12 duznka aTtoma
13 KBaHTOBass MexaHuka
14 Du3uKa aTOMHOTO s71pa
15 S nepHbie peakuumn

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

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

11.1. Meronuueckue ykazaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro martepuana. Ha3znaueHue COBpEMEHHOW 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 MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar




KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEEISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TNPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBM K  TpeaMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— TIOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga TIpU MPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIIHE.

CTpyKTypa OpeaoCcTaBiICHMS JSKIIMOHHOIO MaTepuaia;

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

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHI.

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKII0YaronIasics B BHIIOJIHEHUU 00YyJaOIIUMUCS MO PYKOBOJICTBOM IPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00YUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKON IESITEIBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TMPAKTUYECKUX 3aHITHIMA:

— 3aKperuieHHe, YriayOJleHHWe, pacliupeHre M JAeTaiu3alus 3HAHWNA MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpeboBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHMIO NMPAKTHUECKOW pabOThl BBIJAETCS MpENOJaBaTesieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBeACHHI B Ta0OMI. 5
JTAaHHOW MPOrpaMMBl.

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

Metoanuyeckue yka3aHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:




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

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunmpees, .M.
Kosanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmmkxos, H.II,
JlaBposckas, H.H. JlutBunoBa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCUUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiIus W HHUIUAIBI TpenojaBareis, (amMuiIusd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIIbl U AaTa 3aIUThl PAa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTaIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATHUTHYECKHUE MaTEPUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvr 1o pozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI O 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 OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOIIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemomHeHUs 1abOpaTOpHBIX pabOT OO0y4alOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(UKALMOHHONW XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJBbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3YYEHUS JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIHILTUHBI,

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

—  TIOJydeHHE HOBOW MHGPOPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT
B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucruminie Dusuka JOMKEH BBHINOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabor. Ha




KaX1yIo J1abopaTopHylo paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3auUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Havane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeLMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOEIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb epe]] HUM [I0CTaBJIEHa;
— KakuMH pruOopamMu U Kak BEAYTCS] U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[Tony4deHHbIH 1omycKk K paboTe oTMeUaeTcs MpernojaBaTesieM B xKypHaie.

B mpomecce BbimonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO MPOTOKOJIAa HECKOJIbKUMHU CTYIAEHTaMU BMecTe He jomyckaetcs. [IpoTokon BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
MU3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHH U BO3MOXXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOIaBATEIIO.
be3 3T0il moAnMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBHINOJIHSAJIACH U yKa3aHHbIE 3HAUEHHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

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

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4eT KOKEH COJIEpKaTh CIENYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpHOM pabOTHI, OTTyHa €€ CledayeT
Hepenucarh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO OBITh KpaTkUM. CrielyeT orpaHu4uThesl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.




Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmybl.

PaGounMu Ha3bIBalOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, YTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUN B TOM Pa3zAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUIN U BBIYMCICHUH.

B sTOM pasnene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCICHHBIE
pe3ynbTarbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmui. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera 1OMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO NpHUMeEpa MO KaxaoW (popmyie. DTOT paszaes HyKeH s TOro, 4TOoObl MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

B ostom pasnmene ordyera JOKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBHIM
IIPOBOJWIIACh MaTeMaTHudeckass o0paboTka pe3ysibTaToB M3MepeHHUH. /I0KHBI OBITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN IO Ka)XKI0M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIOo C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTaBUTH JIMIIb CaMOE€ BaXKHOE II0 dTOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJAATCA HA OTIEJNBHOM JIMCTe. B 11000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbBl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBINOJIHAIOTCS HA MHJUITMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeIMYMHA M B KaKuWX €AMHHUIAX BJOJIb Hee OTKJIajbpIBaeTcs. Ha camMux ocsiXx JODKHBI OBITH
HAHECECHBI TOJBKO Y3JIbl KOOPAWHATHOU CeTKH. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIMCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCATCA BCE DKCIEPHUMEHTAIbHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO ONHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu n3MmepeHus NpoBOAMIMCH Pa3HBIMH METOJIaMH, TO 00s3aTeIbHO HYXHO CPaBHMTH
ATU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIBHO
CPaBHUTb €r0 C MOJIYYEHHBIM Ha ONbITE 3HAUEHHEM M J1aTh apI'yMEHTHPOBAHHOE 3aKJIIOUEHHUE 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.



Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00S3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXKACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>KHBIX TPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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

MeToauveckie yKazaHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanust u BomHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. ludpun. CII6I'YAIL 2014. 132 c.

OnexTpuuecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Konesusnios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun. CII6I'YAIL, 2013. 68 c.

Bomnnosas onruka. Yueono-meroguueckoe mnocodue // E.H. Kornmukos, FO.A. HoBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuienioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.II1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.4. MeTtonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIMOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSL.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Y oOyuaromierocs Gopmupyercs
neniecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJIYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILIHHE;



— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHwMS).

11.5. MeTtonuueckne yKa3zaHWsl Ui OOYYaIONMIUXCA 110 MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPHUATUI U CPOKU MOJBEJICHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOJHUTh BCE KOHTPOJBHBIC MEPONPUSTHUS,
PEeyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBiIsSeT OaJIbHBIC
OIICHKH, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC Ha JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1adopaTOPHBIX pPadoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oydarommxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJI OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPHUATHIO.

JlukBumanust 3a0JDKEHHOCTH, OOpa3oBaBIICHCs B cllydae MPOIYCKa OO0YYaroIIMMCS
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB HA 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYyYAIOUIEroCss Ha 3aHATUSAX, HEYIOBIECTBOPUTEIHHOTO
BBITMIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYIbTAIUSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
MPOMEKYTOUYHOW aTTeCTaluy: MOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WM JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B teuenme cemectpa s momycka K auddepeHIMalbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe OucTaHiMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «YyJIOBJIETBOPUTENIbHO». B ciyyae HEBBINOIHEHHS BBILIEH3IOKEHHOIO CTYIEHT, MpHU
YCHEIIHOM MPOXO0KIECHUU MPOMEKYTOUHOM aTTECTAllMU, HE MOXKET MOJYYUTh aTTECTALIMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsi O0YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOM
aTTeCTallHH.

ITpomexxyrounass  arrectauust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHME
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCEW IMCLUMIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHON paboThI, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOM,
«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 Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhbIIIE "XOpoio".

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



Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIUYHO»: YPOBCHb OCBOCHHS KOMIICTEHIIMM «BBICOKHIT». KoMmeTeHnmun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PCIICHUIO KaK THIIOBBIX, TaK W HECTaHAAPTHBIX TBOPYECKHUX 3adaHuil. [leMoHCTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0polIo»: YpOBEHb OCBOCHHUSI KOMIIETCHIIMH «IPOJBUHYTHIH». KoMreTeHnm
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
NPUMEHSIOTCSI K PEIICHUIO THIOBBIX 3aJaHuil. JleMOHCTpHpyeTcsi JOCTaTOYHBIA ypPOBEHB
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yIOBJIETBOPUTEIbHO». YPOBEHb OCBOCHHS KOMIICTCHIIUU <«ITOPOTOBBII.
Komnerenimu copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpbl 3HAaHHH. YMeEHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTHYECKOTO HABBIKA.

Onenka «HEY/I0BJIETBOPUTEIbHO»: YPOBEHb OCBOCHHS KOMIICTCHITHH
«HenocTaTouHbli». Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
TUCIATUTHHE SIBJISTIOTCS KOHCIIEKT JIGKIUKA W TEePEYeHb PEKOMEHAYeMOW JuTepaTypbl. [lpu
MOJTOTOBKE K CECCHU O0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO paboTy,
YTOOBI Iepe] MEepBHIM THEM Havaia CecCHW OBbUTM CIaHbl W 3allUIICHBI BCE JabOpaTOpHBIC
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MOArOTOBKE K CECCHH CIIEAYEeT BECh 00BhEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)XIbIii JICHb BBITIOJIHEHHSI Pa0OTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIUXCS IO OO0pa30BaTeIbHBIM IPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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