MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

npod., A.T.H., JOII.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

C.B. be33atees

(MHUIMABL, (aMIIHs)

=

Ze——

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
AL Hatp A 10.05.05
CTHEIHATbHOCTH
HanmeHnoBanue HanpaBiieHUS be3onacHocTh HHGOPMAIIMOHHBIX TEXHOJIOTHH B
MOATOTOBKH/ CIIEIUATBHOCTH MIPaBOOXPAHUTENLHOU chepe
HawnmenoBanune OpraHuzanys ¥ TEXHOJIOTUH 3aIIUThl HHpOpMaIun (B
HATPaBIEHHOCTU MH(OPMAIIMOHHBIX CHCTEMAX)
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. 7 S 12.06.2023 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

copia
ALT.H., 1pod. AT 25 14,06.2023 A.B. KonbiibIi0B

(yd4. cTeneHp, 3BaHUC) (moamuch, nara) (uHUIMANEI, hamMuIns)

OrtBerctBeHHbIN 32 OIT BO 10.05.05(05)
Jo1., K.T.H., JOII. /{/ 22.06.2023 B.A. MBUILHUKOB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ///,} ‘:@'(')me&,—mra')" (MHUDHATEL, (haMIIIHs)
./

3amecTuTeNb qUpeKTopa HUHCTUTYTa Ne3 1o Meronndeckoit pabote

ya 22.06.2023 H.B. PemeTHukoBa

N

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) ="/ (mommmcs, nata) (MHULHATEL, (haMIIIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TMporpaMmy CHEUMaJIMTeTa [0 HANpaBlIeHHUI0O MOAroToBkM / crneuuanbHoctd 10.05.05
«be3zomacHocTh  MH(POPMAIMOHHBIX  TEXHOJIOTMH B TMPABOOXPAHUTEIBHON  cdeper
HanpaBieHHOCTH «OpraHm3anys W TEXHOJOTHH 3aIluThl WHpopManuu (B HMHPOPMAIIMOHHBIX
cucreMax)y. JluciuniauHa peanusyercs kadeapon «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-3 «CnocobeH HCMOIb30BaTh OOIIEHAyYHBIE METOJbI, 3aKOHBI  (DU3HKH,
MaTeMaTHYECKUH armapar, METOIbI MOACIMPOBAHUS U MPOTHO3UPOBAHUS PA3BUTHUS IIPOIECCOB U
SBJICHUH TpU pPELIEHUH NMPOPECCUOHANBHBIX 3a/1au».

Copep:xaHre IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
y4eOHOT0 Mporiecca: JISKIUH, JJabopaTopHbIe pabOThI, CAMOCTOsITEIbHAS padoTa.

[TporpaMMo#i MUCHUTIIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas artectamus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OO0masi TpyA0eMKOCTh OCBOSHUS JUCHHUILIMHBI COCTABISET 7 3a4ETHBIX €IUHUI], 252
yaca.

SI3bIK 00yUeHUS IO JUCIMILTUHE «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 0053aTE€IbHON 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. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHp KOMIETEHIIMN U MHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Konn Kon n HanmMeHoBaHMe UHIMKATOpA
HaVMEHOBaHUE
KOMIICTCHIINU JOCTHMXKCHHUA KOMIICTCHIINU
KOMIICTCHIINU
OIIK-3.3.1 3HaTE OCHOBHEIE ITOHATHS U
3aKOHBI €CCTCCTBCHHBIX HAYK, MCTOAbI
OI1K-3 Crioco6en YK, METON
MaTEMAaTHYECKOTO aHaIn3a U
HCIIOJIL30BAaTh
O6I.H€Ha HEIE MOI[GJII/IpOBaHI/IH
ya OIIK-3.3.2 32T OCHOBHBIE METOEI
METOABI, 3aKOHBbI
F—-— TEOPETUIECKOTO U IKCIIEPUMEHTATLHOTO
’ N MCCJIEI0BaHMS OOBEKTOB, ITPOIIECCOB U
MATCMATHYCCKUU o
O6menpodeccuoHaabHbIE | anmaparT, METOIbI ABJICHIH
’ OIIK-3.Y.1 ymMeTph UCTIOIB30BaTh (PU3UKO-
KOMIICTCHIINU MOI[GJII/IpOBaHI/IH 158 o
MaTeMaTHYECKUN anmapar AJis pa3padoTKu
MIPOTHO3UPOBAHUS N -
MaTeMaTHYECKUX MOJCICH SIBJICHHUH,
pa3BUTH IIPOLIECCOB
. IPOIIECCOB U OOBEKTOB IPU PELICHUN
Y SIBIICHUN TIPU .
WHXEHEPHBIX 3aJ1a4y B IPOo(eccHoHanbHON
peuenun
NCATCIIBHOCTHU
podeCCHOHATBHBIX
sanau OIIK-3.B.1 Bnanerh HaBbIKaMU MPOBEICHUS
HKCIIEPUMEHTOB TI0 33JaHHOW METOJIUKE U
aHaJn3a uX Pe3yJbTaToOB

2. Mecro aucuumuinabl B cTpykType Ol

JucuumnirHa MoKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOLUINX JUCLIMILINH:

— «MareMaTHKa. AHaJIMTHYECKAsi TEOMETPHUS U JIMHEHHas anreOpay;

— «MaremaTka. MaTeMaTH4ECKUM aHATIU3».

3HaHUA, TOJYyYEHHBIE NPU HM3YYEHUU MaTepuana JaHHOW AMCLUIIIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYEHUE, TAK U MOT'YT MCIOIb30BaThCS MPU U3YYCHUU APYTUX TACLHUIUINH:

— «ONEeKTPOTEXHUKAY;

— «OCHOBBI PaINOTEXHUKNY;

— «OCHOBBI NEKTPO-, PAIUOU3MEPEHUI;

— «OJIEKTPOHHKA U CXEMOTEXHHUKA.

3. O0BeM u TPyIOEMKOCTh JTACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.




Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

B yueGHoi paGoTs! Beero TpyoeMKOCTb 110 ceMecTpam
Nel No2
1 2 3 4
Oowan mpyooemKocmup OuCyUnIUHLL, 7/952 4/ 144 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 102 51 51
B TOM YHCJIE:
nexumw (JI), (gac) 68 34 34
npaktudeckue/cemunapckue 3anatus  (113),
(qac)
naboparopusie pabotsl (JIP), (dac) 34 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 96 39 57
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3ameH (3auer, dudd. 3au, | dudd. JK3. Hudd. 3au.
DK3.**) 3au.

%

Ilpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUIIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUILIMHBI IO pa3jeiaM U BUAaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI H UX TPYJOEMKOCTh IPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCITUTIIMHBI H(e;c;gn (gg) (311312) (g;[) ((I:{Eg

Cemectp 1
Pasnen 1. Mexanuxka. 11 7 13
Pasznen 2. KoneOauus 1 BOJTHEL 11 7 13
Paznen 3. Dnexkrpuuectno. 12 3 13
Htoro B cemectpe;] 34 17 39

Cemectp 2
Paznen 4. DnexkrpoauHamMuka 12 7 19
Pazgen 5. BonHoBas 1 kBaHTOBas OIITHKA 11 7 19
Paznen 6. KBanTtoBast ¢pusuka 11 3 19
Hroro B cemectpe: 34 17 57
Htoro 68 0 34 0 96

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMUMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccHoHaIbHON AEATETHLHOCTHIO.

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

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena Haszpanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHHuKa.




Kunematuka nBuxkeHuss MarepuanbHo Touku. Ilyte u
nepemenienne. CkopocTh ©  yckopeHue. HopmanbHoe u
KacarenpHoe yckopenus. lloctymarenbHoe UM BpamiatreibHOE
nBkeHue. OCHOBHAs 3ajla4ya KUHEMAaTHKUA MaTepUaIbHON TOUKH.
CBA3b JIMHEHHBIX W YIJIOBBIX BEJIWYMH TIPU BpAIIATEIBHOM
JIBIDKCHUH.

Nuepumansupie  cuctemMbl  orcuera. OCHOBHBIE  3aKOHBI
KJIACCHYECKOU MUHAMHKH - 3aKoHBI HbroroHa. OcHOBHAA 3amada
JUHAMUKU MaTepuaibHOM Touku. HemHepuanbHble CHCTEMBI
orcueta. Cuibl MHEPIUMHU. 3aKOH COXpaHEHHs uMityibca. LleHTp
Macc u ero asmxeHue. Cucrema 1eHTpa Macce.

Mexannueckass paboTta W MOMIHOCTh. KuHeTndeckass sHEprus.
3aMKHYTbIE€ U HE3aMKHYTbI€ CUCTEeMbI. [loTeHIIMAIbHAS SHEPTHs
cuctembl. CBsI3b MEXAY MNOTECHUUAIBHOM HSHEPrued M IMOJIEM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPAaHEHUS MEXaHUYECKOH
SHEPIUH.

MOMEHT Cubl U MOMEHT HMIYJbca. YPaBHEHUE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTAa HUMIyJbca. MOMEHT HMIyJbca
TBEPAOrO TeJda OTHOCUTEIBHO HEMOABMKHOW OCH. MoOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE JMHAMHUKU BpAIIATEIbLHOTO
JIBIKCHUS TBEPJOTO Telna. Kunernueckas SHEPTUst
Bpalaromnierocss TBepaoro tena. llocTymaTtel  crennanbHON
TEOPUU OTHOCUTEJIBHOCTH. JIOPEHIIOBO COKpaIllEHHE JIMHbI
crepxHa. OCHOBBI PEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
WHBAapUAHTHOCTh.  PenstuBucTCKMi  umnyinbc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3Heprun. CBA3b MEXAY SHEPrueil U UMIYJIbCOM
YaCTHUIIBL.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I"apmonunyeckuit u AHMapMOHUYECKU I OCIUJUISITOP
(MaTeMaTHYECKUN MasATHHUK, (U3MUYECKHN MasTHUK, KOoJeOaHUs
noa aedcTtBueM ynpyrod cuibl). CloXeHue KoJIeOaHWH.
Huddepenunansnoe  ypaBHeHHe Kosebanuil.  CBOOOJHBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
Kunematrka BOJHOBBIX MpOIECCOB (IJIOCKHE U cdeprudecKue
BOoiHBI). BonHoBoe ypaBHenue. IlpuHmun cynepno3uiuu.
Oneprusi BosHbL. [loTOKk »sHeprun. HHTEHCUBHOCTH BOJIHBI.
Crostyas BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKHU 3BYKOBOM
BOJIHBI.

Pazgen 3.

DJIEKTPUYECTBO.
Onexrpuueckuid 3apsii. CBolcTBa 3IEKTPUUECKOIO  3apsfa.
B3aumoneiicTBue 3IIEKTPUYECKUX 3apsJ0oB B BaKyyMe. 3aKOH
KynoHna. DNeKTpoCTaTUIECKOE ToJIe. HanpsixeHHOCTB
JNEKTPOCTATHYECKOTO  mojsd.  [IpmHnmun — cynepno3uuuy.




OnexkTpudeckuil aumonb. PaboTa cuil  3MEKTPOCTaTHYECKOTO
nonsd. TeopeMa O IUPKYISIUM BEKTOpAa HANPSKEHHOCTH.
[ToTeHManbHOCTh JIEKTPOCTATUYECKOrO NoJIs. HampsskeHHOCTh
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJIs, CBA3b MEXIY HHMH.
Teopema ['aycca st 3JI€KTPOCTATUYECKOTO MOJISI B BaKyyMe.
DJIeKTpOCTaTUKa B BeEIIeCTBE.  THUINBI  AUAJIEKTPUKOB.
[Monspuzanus ausnexkTpukoB. CBOOOAHbIE U CBA3aHHbBIC 3aPSIbI.
Jusnexrpudeckas BOCITPUUMYHUBOCTb. JlnsnekTpudeckas
IPOHUIAEMOCTb.  JJIEKTPUYECKOE  CMEIIeHHE  (MHIYKLusA).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IIOJISL B JIUDJIEKTPHUKE.
[lone BHYTpM HpOBOAHMKA. DJIEKTpOEMKOCTb. KoHIeHcaTopsl.
OHeprus  CHUCTEMBl  DJIEKTPUYECKUX  3apsioB.  OHEprus
3apsSHKEHHOTO  MpoBOJHMKA. (OO0beMHas IUIOTHOCTh HHEPrHH
BIEKTPUYECKOTO TOJIS. DIEKTPUUECKUN TOK. DJIEKTPOABUKYIIAs
cuna. 3akonsl Oma wu JDkoyns-JleHna B HHTErpajJibHOM U
nuddepeHnuanpHon Gopmax.

Pazgen 4.

JIeKTPOAMHAMHUKA.

3akoH buo-CaBapa-Jlannaca. Ilone comneHoumpa u TOpOHMAA.
®opmyna Jlopenna. Cuia Amnepa. MarHuTHoe moje B
BeulecTBe. HamarumueHHocTs. MarautHas BOCIIPUMMYHMBOCTD.
MarnuTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuku, mapamMarHeTHku, ¢eppoMarHeTuku. Teopema o
LIUPKYJISIIUN BEKTOPa HANPSYKEHHOCTH MarHUTHOIO MOJIsS. 3aKOH
®apanesa. IlpaBuno Jlenna. Camounaykiusg. Bzaumuas
uHAyKIHs. OObeMHasi TUIOTHOCTh SHEPrUM MAarHUTHOTO TIOJIS.
Cucrema ypaBHeHuil MakcBenna. MarepuanbHble ypaBHEHHUS.

Pasnen 5.

BosiHOBasi 1 KBAHTOBAasi ONTHKA.
ITmockue MOHOXPOMATHYCCKUC  3JICKTPOMAI'HUTHBIC  BOJIHBI.
CBolicTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiiHTHHTA.
3aKOHBI TPETOMJICHHS W OTPaKEHUsI CBeTa. AOCOIIOTHBIN
MOKa3aTelib MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmofeHuss wuHTepdepenunn cBera. Judpakuus cBera.

[TpuHIMD I'toiirenca-Ppeners. Jucnepcus CBETa.
Judpakimonnas pemerka. Ilongpuzanus cBera. 3aKoH
Mamnroca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUS
aOCOJIIOTHO YepHOTO Tena. YiabTpaduoseroBas KaTacTpoda.
KBanToBast rumore3a u dopmyna Ilnanka. KBantoBas onTuka.
dotordpdekr, ombiTel CroneroBa. dortonsl. [laBieHHEe cBerta.
Kopnyckynspao-BosiHOBOM ayanu3m. Iddext Komnrona.

Pazgen 6.

KBanToBas ¢gusuka.
Teopus bopa. Onbitel @panka u I'epua. ['nnoresa ne bpoiins.
®da3oBas U IpyNIOBas CKOPOCTU BOJH Ae bpoinsa. BomHoBou
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoiins.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkIus,




€e OCHOBHBIE CBoOHcTBa. Omeparopbl (PU3NYECKUX BEITHYHUH.
Bpemennoe wu  craunoHapHoe ypaBHeHue IllpenuHrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBoOomHas gactuna. Yactuia B OECKOHEUHOW MOTEHIMAIBHON
ame. KBantoBwIM ocumuisitop. HyneBas sHeprusi, HyjeBble
koneOanus. IlpoxoxkaeHue wYacTHIBI Yepe3 MOTEHIHAIbHbII
6apbep. TyHHENbHBIN YD DEKT.

ATOM BOJOpOJa B KBAHTOBOW MexaHWKe. KBaHTOBBIE YmMCIIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
ayeKTpoHa B arome. OpOuTaNIbHOE THPOMArHUTHOE OTHOIICHUE.
Onpir Hlrepna u T'epnaxa. Cnue  2nextpoHa. [lpuHnun
TOXKIECTBEHHOCTH MHUKpodacTHll. DepMuoHBI U  OO30HBL
CumMeTpusi BOJIHOBOM (PYHKLIMU CHCTEMbI OAMHAKOBBIX YaCTHUII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW  CHCTEMBI
snemenToB .. Menaeneena.

OHEpPreTU4ecknii  CnekTp aroMoB ©  MoJiekyn. [lpupona
XUMHUYECKOH CBA3U.

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

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

No
n/n

Tembl MpaKTUYECKUX
3aHSITUN

N3 Hux Ne
®opMBbI IPAKTUYECKUX | TpyT0eMKOCTh, |MPaKTHUUYECKOH |pa3aena
3aHATUN (gac) MOATOTOBKH, |AUCIUI
(dac) JIMHBI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIx paboT TpynOEMKOCT®, | MPAKTHUCCKOH | pasieia
/11 (gac) MOJATOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 | MastHuk MakcBesia 4 2 1
2 | HaknoHHBIN MasiTHUK 4 2 2
3 | CronkHOBEHUE MIAPOB 3 2 1
4 | MaremaTrueckuii 1 000POTHBINM MasiTHUKU 3 2 2
5 | OnpeneneHue 3JIEKTPOEMKOCTH KOHJEHCATOpa 3 2 3
Cemectp 2
1 | Onpenenenne rOpU30HTAIBHON 3 2 4
COCTaBJISIONICH HAMPSKEHHOCTH MAarHUTHOTO
1oJst 3eMiu




2 | OnpenenieHne yeIbHOTO 3apsiia JIEKTPOHA 4 2 4
3 | Konbua Hetotona 3 2 5
4 | TIpoBepka 3aKOHOB TETUJIOBOTO U3JIYYEHHUS 4 2 5
5 | OmpeneneHue MOTEHIIMATIOB BO30YKICHUS 3 2 6
aTOMOB
Bcero 34 20

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

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

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

Bun camocrosiTensHO#M paboThI BS{ZEO, Cewmecrtp 1, uac Cemectp 2, uac
1 2 3 4
W3ydeHne TeopeTHuecKOro MaTepuania
32 13 19
nuctuiiuHbl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
[TonroroBka K MPOMEKYTOUHOM 37 13 19
arrecranuu (ITA)
Bcero: 96 39 57

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl sl CaMOCTOSITENIbHOW paboThl O0yYarolmuxcs yKa3aHbl B
ma. 7-11.

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

Komiuectso
AK3EMILTIPOB B
Hlngp/ bubnuorpaduyeckas ccpuika 6H6J]140IIZ:K€
URL anpec
(KpoMme AIIEKTPOHHBIX
HK3EMILISIPOB)
53 Kypc ¢usuku: yaeOnoe nmocobue / 94
T76 T. U. Tpodumosa. - 21-e u3n.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beiciiee
oOpazoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8
53 Kypc dusuku: yuebnoe mocodue: 94
C12 B 3 1./ . B. CaBenbeB. - 4-¢ U3 .,




ctep. - CIIO.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBL. BonHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabam. -
ISBN 978-5-8114-0686-9

53
Cl12

Kypc oOmieit dusuku: yaeonoe
noco6ue: B 3 1./ U. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no pusuke) (Jlyurmme
KJIACCUYECKHE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekyinspHas
¢buzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc ob6eit ¢pusuku: yuedHOe
nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nureparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJNEeKTPUYECTBO U MarHETU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tadi. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit husuku: yueOnoe
noco6ue: B 3 1. / . B. CaBenbes.
- 8-e w31, crep. - CII6.: JIansp. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 3:
KBanToBas ontuka. ATomMHas
¢dusuka. Gusnka TBEPAOTO Tea.
®du3uKa aTOMHOTO SA1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexanuka: OCHOBHBIE 3aKOHBI:
yuebnoe nocodue / Y. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazoBrix 3uanuii, 2005. - 311 c.:
rpad., Tabm. - ISBN 5-94774-196-
2

121

534
n83

BostHOBBIE MTPOLIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE

77




nocob6wue / U. E. Uponos. - 2-¢
u31., not. - M.: JlabopaTtopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

53
ns83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
noco6wue / U. E. Uponos. - M.:
duzmariaut: HeBckui 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
N83

OnektpomarHetusM: OCHOBHbBIE
3aKOHBI: yueOHnoe mocodue / U. E.
Nponos. - 4-e uzn. - M.:
JlabGopaTtopust bazoBeix 3HaHMIA:
®duszmaraur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
n83

KBanroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebHnoe nocodue / 1. E.
Hponos. - M.; CII6.: duzmariur:
Hesckwii nuanext: Jlabopatopus
bazoBrix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

https://e.lanbook.com/
book/142380

Cagenbes, 1. B. Kypc o6meit
¢busuku: yueOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
Monexynsapnuas ¢pusuka - 2020.

https://e.lanbook.com/book/123463

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yaeOHoe nmocodue: B 3
tomax / U. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0. r.]. - Tom 3: KBanToBas
onTuka. AToMHas Qu3uKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO S/Ipa M SJIEMEHTAPHBIX
yacrui - 2019. - 320 c.

https://e.lanbook.com/book/115197

Crpenkos, C. I1. Mexanuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢dusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHUK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamuaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBO FOpaiit, 2019. -
353 c.




https://urait.ru/bcode/425490 Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITHKA, KBAHTOBAs (PU3MKa:
yueOHuK i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupus. - 2-e uzn. -Mockaa:
WzparensctBo KOpaiir, 2019. -

441 c.
https://znanium.com/catalog/ Cuyxums, [1. B. O6mmuii kypc
product/470189 busuku: YuebHoe mocodue s

BYy30B: B 5 Tomax Towm 1:
Mexanuka / CuByxuH /[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxus, [1. B. O6mmuii kypc
product/470190 busuku: YuebHoe mocodue s
By30B: B 5 Tomax Towm 2:
TepMoarHaMUKa U MOJICKYIISIpHAS
¢usuka / Cusyxun J1.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIINT, 2014. - 544 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/549781 ¢busukn: YuebHoe nocobue as
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3a., crep. - Mockasa:
OU3BMATIINT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢pusuka
: yaeOHOe TmocoOue 1y1st By30B / A.
b. Ca3oHoB. - 2-¢ u3a., uchp. u

no1. - Mocksa : I3natenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHUK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»

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

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

URL anpec HaumenoBanue




https://new-science.ru/category/fizika/ Wntepuer-xypuan «Hoas Haykay. Paznen
busnka

https://ufn.ru/ru/ DIIeKTpOHHAs BepCHUs KypHala «Y crexu
buzndeckux Hayk», OU3NUECKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akageMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DnekTpoHHas Bepcusl KypHaia «3a HayKy»

https://openedu.ru/ O6pa3zoBarenpHas miaThopma «OTKpEITOE
o0Opa3oBaHUE»

https://fizikaguap.ru/ O06pa3oBarenbHbIN pecype Kadenpsl
busuku ['VAII

8. IlepeueHb MH(OOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUSI

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MpOIiecca M0 AUCIUIIIHHE

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

Tabnuua 11— Ilepedens HHPOPMAMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 VYuebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-
1a00pATOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, ITeTepOypr, yi.
TPYNIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremno, 1. 15,
KOHTPOJISI U IPOMEKYTOYHOU aTTECTALIUH. aynuropust Ne31-046

Ocnamenue: Crienuanu3upoBaHHas MeOeNb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);




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

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPAaTOPHBIX 3aHATHUIH, IPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJITAIlU/, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALIUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
Ycranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopus Ne31-04B

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHMHAPCKOI'0 TUIIA, TPYIIOBBIX ¥ NHIAUBUAYAJIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nHpopMaIy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
TPYNIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
5.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpotdhobpazosanuey r. Kazans)).

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

VYyeOnHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crienuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®I1D - 11, OIID — 12, OIID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 11O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpaxius miuockux BoiH, 4. JludpakiponHas pemerka,

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




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. CaHkTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue

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

7 | YueOnas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankT-
Ocnamenue: Crienuaan3upoBaHHas MeOeIb; TEXHUISCKUE [etepOypr, ym.
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON lacremno, a. 15,
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS POMEXYTOYHOM aTTeCTallll

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepennupoBanHbIii 3a4ET CHmcoK BOIIPOCOB;
TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl S5-0ajuibHas IIKaja OLEHKUH C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mIKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUIA

OreHKa KOMITETEHITUH

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

5-OayuIbHAs IIKaIa




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— ONMMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOH IJUTEPaTypBhI,

«OTIINYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
«GauTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX NOHSATHH.
— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTCHOY — UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cJ1abo apryMEeHTHPYET HAyYHBIC MTOJIOKECHHUS,
— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIELMAIM3UPOBAHHBIX OHSITHUM.
— oOyyaroluiicss He YCBOWJI 3HAYUTENIbHONM 4YacTH MPOrpaMMHOTO
MaTtepuana;
— IOMyCKAaeT  CYIIECTBCHHbIE OMMUOKA W  HETOYHOCTH  TPHU
«HEYJIOBIIETBOPUTEIIEHO ]
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3aYTCHO»

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUIH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHUS;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHHIA.

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

Tabmuna 15 — Bonpocs! (3agauun) 1S 9K3aMeHa

No /it [Tepeuyens BompocoB (3a1a4) 1s SK3aMeHa Kon
WHNKATOpa
1 UYro n3ydaer KuHeMaTHka? OIIK-3.3.1
2 Uto Takoe MarepualibHas TOYKA? OIIK-3.3.1
3 Teno aBUXKETCS U3 COCTOSTHUSA MOKOS ¢ TAaHTeHIMaNbHBIM yckopenuem | OIIK-3.V.1
ar =4 M/c> ¥ HOPMAITLHBIM YCKOPEHHEM a, = 3 m/c’. Haiiure
BEJIMUMHY MOJIHOTO YCKOPEHUS Tena a.
4 Uro Takoe abCOMIOTHO TBEPIOE TENO? OIIK-3.3.1
5 [Ipoananu3upyiTe OTINYHNS CACAYIOMUX (HUIUIECKUX MOJICTICH: OIIK-3.V.1
abcomotHO TBEpA0E Teno (ATT) u matepuanbHas Touka. [IpuBenure
npuMep, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIAET B KAUECTBE
MarepuasibHON Touku 1 ATT.
6 HaiinuTe CBI3b MEXIY JUHEHHOMN U YTI0BON CKOPOCTHIO OIIK-3.V.1
MaTepUaIbHON TOUYKHU.




7 [Ipoananu3upyiite XapakTep NPSAMOJIUHEHOTO IBHKEHUS TeJla 10 OIIK-3.V.1
W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE
3aKOHOB, HCIIOJIb3YEMbIX ISl PEIICHUS 3a/1a4H.
8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-3.3.1
9 Kak, cornmacHo Bropomy 3akoHy HeroToHa, 3aBucuT yckopenue tena ot | OINK-3.3.2
€ro Maccol?
10 Kamenp ne:xut Ha 1HE cocyza, OJHOCThIO NOrpykE€HHbIN B Boy. Kak | OIIK-3.B.1
W3MEHHUTCS CUJIA JaBJICHUS] KaMHS Ha JHO, €CIIU CBEPXY HAIHTh
KepOoCHuH (KepOCHH HE cMeIMBaeTcs ¢ Boaoi)? O0ocHyHTe CBOM
OTBET.
11 [IpuBeauTe puMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA OIIK-3.V.1
HeroToHa.
12 HazoBure, xakoit u3 3akoHoB Keriepa ycranasiuBaet Gpopmy OIIK-3.3.1
TPAeKTOPHUH TJIAHET.
13 OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSATOTEHHS OT MaccChl OIIK-3.B.1
B3aMMO/ICHCTBYIOIIMX TEJ U PACCTOSHUS Mex 1y HUMU. OG0CHYHTE,
KaK U3MEHHUTCS CHUJIa B3aUMHOTO TSATOTEHUS JBYX TeJl, €CIIU Maccy
OJIHOTO M3 TeJl yBEJIMUYHUTh B/IBOE, a PACCTOSIHUE MEKTY TEIaMH —
YMEHBIIIUTH B JBa paza.
14 Kaxkas pu3nyeckas BemuunHa Ha3bIBACTCS UMITYJIBCOM Tejia? OIIK-3.3.1
15 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOJIHIETCS 3aKOH OIIK-3.3.2
COXpaHEHMsI UMITYJIbCA.
16 Kaxkas pu3nyeckas BenmuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-3.3.1
17 CpaBHuUTE 3aIIMCH OCHOBHOI'O 3aKOHA JUHAMMKY A7 noctynarensHoro | OINK-3.Y.1
U BpalllaTeNIbHOTO ABMKeHUs. Halinure B3auMOCBsA3H MEXAY 3TUMH
3aKOHAMHU.
18 Cdopmynupyiite 3aKOH COXpaHEHUSI MOMEHTA UMITYIIbCA. OIIK-3.3.1
19 Kaxkas pusnyeckas BennunHa Ha3bIBaeTCs pabOTOM? OIIK-3.3.1
20 UT0 Takoe MOUTHOCTb? OIIK-3.3.1
21 Kaxkoii kopabiib ABMKETCS MEIJIEHHEE — HAIPYKEHHBIN HIIH OIIK-3.B.1
HEHArpyKEHHbBIN — MMPU OJJMHAKOBOW MOIIHOCTH JIBUTATENs?
OO6ocHyiiTe CBOIl OTBET.
22 OO0BsicHUTE, TOYEeMY IIEHTPOCTPEMUTEIbHAS CHJIa TIPU BPAILIEHUH 10 OIIK-3.V.1
OKPY>KHOCTH HE IPOU3BOIUT PabOTHI.
23 HUccnenyiite paboty cuibl, ecinu Tesno Maccoid m = 1 xr nox aericteuem | OIIK-3.VY.1
HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v =3 M/C.
Ob6ocHyiiTe IpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS
3a/1a4H.
24 B dem coctout paznuyue Mexy KOHCEpBaTUBHBIMU U OIIK-3.V.1
HEKOHCEPBATUBHBIMU CHIIAMU?
25 Urto Takoe noreHuuanbHasg 3uepruga? OT 4ero oHa 3aBUCUT? OIIK-3.3.1
26 ChopmynupyiiTe 3aKOH COXPAHCHHUS MEXaHUYECKOW SHEPTHH. OIIK-3.3.2
[IpuBenuTe mpuMep BBHIMOIHEHUS 3aKOHA COXPAaHEHUs SHEPTUH.
27 Jan ToHKUH cTepykeHb Maccor m = 120 T u nmunoi / = 50 cM, OIIK-3.V.1

CIOCOOHBIN BPAIIaThCSl OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite ero MOMEHT MHEPLIMM OTHOCUTEIBLHO
YKa3aHHOM OCH.




28

[TokaxkuTe Ha MpUMeEpe TOHKOTO CTep:kHs HOM 20 cM 1 maccou 30
T, KaK mpuMensiercst reopema lllteitHepa a1 pacuera MOMEHTa
HWHCPLUHU TCJI IIPU MICPCHOCC OCHU BpallICHUA C CCPCAUHBI CTCPIKHSA HA
OJIMH U3 €ro KOHIIOB.

OIIK-3.V.1

29

Yemy paBeH MOMEHT UMITYJIbca a0COIOTHO TBEPAOTO Tesa?

OIIK-3.3.1

30

Kak Brrunciasgercsa KuHeTH4IeCcKast SHEPTHUA BpaAllCHUA a6CO.HIOTHO
TBepaoro Tena? CpaBHUTE C GOPMYIION 711 KHHETHYECKOM SHEPT U
MOCTYNATCIbHOT'O ABUKCHUS.

OIIK-3.V.1

31

CdopmynupyiiTe 1Ba ocTylNaTta TEOPUH OTHOCUTEITHHOCTH
OUHIITEHA.

OIIK-3.3.1

32

CrpaBeuvBa v B crienuanbHoi Teopun otHocutenbHocTd (CTO)
KJaccuueckasi popMyra i KHHETHIeCKo# sHepruu E = mv*/2? Ecim
HET, TO KaK PACCUUTHIBAECTCS KHHETUYECKAsl YHEPIUs Tella COTTIacHO
CTO?

OIIK-3.V.1

33

Omnpenenute, KaK ©I3MEHUTCS TIEPHO.T KOJIEOaHNH MTPY>KUHHOTO
MasiTHUKA ITPY YBEJIIMYEHUH €r0 Macchl B 2 pasa, a )KeCTKOCTH
IPYXHUHBI — B § pas.

OIIK-3.V.1

34

Cremnaiite BBIBOJI IO BOIIPOCY: KaK OYJIET U3MEHSITHCS X0
MasITHUKOBBIX YaCOB MPU HACTYIUJICHUH JIETHUX KapKUX JHEH IO
CpaBHCHHIO C XOJIOAHBIMH 3UMHUMU JHAMHU, €CIIN 4aCbhbl YCTAHOBJICHBI
B HEYTEIUICHHOM MOMEIEHUH (CTEePKEHb MasTHUKA METAJTMUECKUA)?
ApryMEHTHUPYHTE CBOM OTBET.

OIIK-3.B.1

35

Kak cBs3ana sHeprus rapMOHMUYECKUX KOJIEOaHUN C X aMIUIUTYI0U?

OIIK-3.V.1

36

YT0 Ha3LIBaeTCA BOJIHOU?

OIIK-3.3.1

37

OOBscHHUTE pa3nuUre MEXIY MPOJIOIBLHBIMU M MOTIEPEUYHBIMU
MEXaHUYECKUMH BOJHAMU.

OIIK-3.V.1

38

3anummuTe ypaBHEHHE OEryIeil BOJHEI.

OIIK-3.3.1

39

Uemy paBHA cpeHssi 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-3.3.1

40

HcTouHuK 3ByKa M IPUEMHUK JBYXKYTCS APYT OTHOCUTEIBHO Apyra co
CKOPOCTSIMU Vycm M Upyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie
pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe
OTHOCHUTEJIBHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3ddekra Jlomuepa.
HcTouHuK ¥ IPUEMHHUK ABUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
m/c, v,y = 60 M/c.

OIIK-3.V.1

41

Chopmynupyiite npuraimn [ roirexsca.

OIIK-3.3.1

42

Uro Ha3bIBaeTcs UHTEpEepeHINEl BOTH?

OIIK-3.3.1

43

Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit
BOJIHBI.

OIIK-3.V.1

44

UYro u3ydaer 3neKkTpocraTuka?

OIIK-3.3.1

45

[aiite onpeneneHre TOYEYHOTO 3apsia.

OIIK-3.3.1

46

Kaxk n3menuTcs cua B3auMOJICUCTBHS ABYX AJIEKTPOHOB, €CIIHU
paccTosiHue MEXAy HUMH YBeTU4IUTh B 3 paza? ObocHyiiTe Bam
OTBET.

OIIK-3.V.1

47

[Tpoananu3upyiite, KaKyr paboTy COBEpIIAET IEKTPOCTATHICCKOE
10JIe MPOTOHA B aTOME BOJIOPO/Ia TIPH TIOJIHOM 000pOTE AJIEKTPOHA
BOKPYT HETO.

OIIK-3.V.1

48

Kak B3aumuo OPHUCHTHPOBAHBI CUJIOBLIC JIMHUU U SKBUIIOTCHIHUAJIBHBIC
MMOBEPXHOCTH?

OIIK-3.3.2




49 Uto Ha3bIBACTCS ANEKTPUUECKUM JTUMOJIEM? OIIK-3.3.1
50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-3.3.1
51 OO0BsicHUTE Pa3IUIHE MEXKY TIOJISIPHBIMHU M HETIOJSPHBIMHU OIIK-3.V.1
JUAICKTPUKAMH.
52 OrneHnre, Kakoil eMKOCTBIO OyayT 00J1a1aTh METATUTMYECKIE OIIK-3.B.1
IUTACTHHBI IOMmabio 0.2 M, KOTOpBIE pa3fieNieHbl clioeM napaduHa (&
=2.5) Tonmuuoi 0.5 cm?
53 Crenaiite BbIBOJI, KAK U3MEHUTCS AIEKTPOEMKOCTb IJIOCKOTO OIIK-3.B.1
KOHJIEHCATOPa C KBAJAPATHBIMU IJIACTUHAMHU, €CJIA U3 ITHUX IIJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
54 OuenuTte cuTyanuio: 1Ba KOHJAEHcaTopa oAMHakoBoi emkoct 200 OIIK-3.B.1
MK®D coenuHeHbl napauienbHo. Kak n3MeHuTcs ux olIiasi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE0BATEIbHOE?
55 [Ipoananu3upyiite, Kakoil BETMYMHBI 3apsij] JOJKEH HaXOIUTHCS Ha OIIK-3.V.1
00KJIa/IKax KOHJIEHCATOpa, YTOOBI P Pa3HOCTH MOTEHIIUAIOB MEXTY
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
56 JaiiTe onpeneneHue 3JIEKTPUIECKOro TOKA. OIIK-3.3.1
57 Chopmynupyiite 3akoH Oma J1s y9acTKa IemH. OIIK-3.3.1
58 Kax n3aMeHuTCs cConpoTuBiIeHe NpoBoJa, eciau ero JuHa yenuuurcs | OIIK-3.V.1
B 4 paza, a tuaMeTp — yBeIu4duTcs B 2 paza? OOOCHYITE CBOI OTBET.
59 Paccunraiite MOIIHOCTD, BbIAEIsAEMYIO Ha conpoTuBieHuy 3 kOm npu | OIIK-3.V.1
MPOTEKAHUU Yepe3 HETro Toka cuiio 60 MA?
Bormpocsr (3amaun) nns 3avera / aud . 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
No /it [Tepedyens BonpocoB (3amav) 1yis 3aueta / nudd. 3auera Kon
WHANKATOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-3.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-3.3.1
3 Kakum 06pa3om ompezensercst HanmpaplieHHe cuiibl Ammepa? OIIK-3.3.2
4 Paccunraiite, 4eMy paBHa BEJIMYMHA MarHUTHOTO I10JIs B LICHTPE OIIK-3.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHUTHYI0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/IA, OIIK-3.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JUTMHBI U (DeppOMArHUTHBIN
CEpJIEUHUK C MpoHuIaeMocTrio | = 100, ecnu o HEMY IPOXOAUT TOK
cuioi 2 A.
6 PaccuuTaiite INIOTHOCTH HAMOTKHU TOPOHU/Ia, HEOOXOAMMYIO, YTOOBI OIIK-3.V.1
MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €T0 OCU
umeno Benuuuny 1 mTo.
7 O1ieHUTE CUTYaALMIO: B MArHUTHOE TOJIE ¢ OAMHAKOBBIMU cKopocTamu | OIIK-3.B.1
BJIETAIOT MPOTOH U AJIEKTPOH. ByyT I oTIMYaThCA UX TPACKTOPUU, U
€CJIM J1a, TO KaKKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
8 Omnpenenure, Kakoi 3apsa HECET dJIEMEHTapHasl YacTULIA, €CIIU OHA, OIIK-3.V.1
JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
9 B dem cocTouT siBNIeHHE 3JIEKTPOMAarHUTHOW MHAYKIUN? OIIK-3.3.1




10

[Ipoananuzupyiite Bennunny 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
BBIHOCSIT U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLo Painycom
10 cm HaxoxuTCs B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT
3anuiure B MB.

OIIK-3.V.1

11

JlaiiTe onpeneneHns: AMaMarHeTUKaM U TapaMarHeTUKaM.

OIIK-3.3.1

12

Kaxkue BemecTBa Ha3bpIBaloTCs peppoMarHeTuKamMu?

OIIK-3.3.1

13

UTto Ha3bIBaIOT KO3PLUUTUBHON CHUIION?

OIIK-3.3.1

14

Ornpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

OIIK-3.V.1

15

UTo Ha3bIBAETCS JIEKTPOMATHUTHON BOITHOM?

OIIK-3.3.1

16

Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHON BOJIHE BEKTOPbI
HANPSHKEHHOCTH AJIEKTPUYECKOTO OIS, MArHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?

OIIK-3.3.2

17

ChopmynupyiTe 3aKOH OTpaKeHHS CBETA.

OIIK-3.3.1

18

[Ipoananu3upyiiTe, re CBET ABMXKETCS ObIcTpee — B anmase (n = 2.42)
niu B Boze (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcs CKOPOCTH CBETA B
JaHHBIX cpeaax”?

OIIK-3.V.1

19

OneHuTe CUTYyalMIO: JIyd CBETa Ma/laeT Ha TPaHUIly paszena IByX
BenlecT noa yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXXHO 11, 4TOOBI OTpa)KEHHBIN M TPETOMJICHHBIN JTy4d
ObUIM IepIICHAMKYISApHBI ApyT Apyry? Ecnu na, onpenenure
MoKa3arteib MPEJIOMIICHUS BTOPOH Cpebl.

OIIK-3.B.1

20

Uro Ha3bIBalOT UHTEpdepeHuueii ceera?

OIIK-3.3.1

21

Onummure, B YeM pa3inune MEXIY T€OMETPUUECKON U ONITUYECKOM
Pa3HOCTBIO X014 CBETOBBIX JIyYEH.

OIIK-3.V.1

22

[Ipennoxute TeOpeTHIECKOE 00OCHOBAHNE HATUYHS PaTy>KHON
OKpacKM Y TOHKHUX IUICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI MAclo,
MBUIbHBIE MTY3BIPHU U T.I1.).

OIIK-3.B.1

23

Uro Takoe nucnepceus cBeTa Kak sapieHue? Ilpusenure npuMepsl
HAOIOACHUS JUCTICPCHH.

OIIK-3.3.2

24

[Ipoananuzupyiite, Kakoil HaUOOIBLIHI MOPSAAOK CIIEKTPA MOXKHO
Ha0Jr01aTh Ha TU(PPAKIMOHHON pemeTke, eciu oHa uMeeT 500
MITPUXOB HA MUJUIUMETP U €€ 00JyJaroT CBETOM C JITTUHOM BOJIHBI S00
HM?

OIIK-3.V.1

25

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-3.3.2

26

[1mockonosapru30BaHHBIN CBET MA/Ia€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3aLMU cocTaBisieT yroa 30° ¢ MIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM citydae?

OIIK-3.V.1

27

Yrto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-3.3.1

28

Bo ckonpko pa3 UBMCHUTCS MOTOK SHCPIrur OT HUTU HaKaJIMBAaHUA
JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OOOCHYHTe Balll OTBET,
onmpasichk Ha 3akoH Ctedana-bonbiimana.

OIIK-3.V.1

29

Pacronoxxure ciieayromne CreKTpabHbIC KJIACCHI 3BE3]] B MOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:
A — Oenble 3Be315I,

OIIK-3.V.1




G — KenThIe,

M — kpacHbsle,

O —romyonie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh H3MEHEHMSI 1IBETA.

30

Uro HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-3.3.1

31

MoskeT 1 BUIUMOE U3TydeHHe BhI3BaTh (HOTOI(PGHEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-3.B.1

32

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4YEHHUS.

OIIK-3.3.1

33

OObsicHuTe, Kak SHeprust GOTOHA CBSI3aHA C IJTMHON CBETOBOW BOJIHEI.
OO6ocHyliTe Balll OTBET.

OIIK-3.3.1

34

®oTOH ¢ IMHOM BOHBI A = 97,04 M paccesyicsi Ha HEMOABHKHOM
anekTpoHe noj yriom 0 = 90°. IIpemmoxuTe criocod onpenencHus
OTHOCHUTEJILHOTO U3MEHEHHS JUIMHBI BOJHBI ()OTOHA TIPU
KOMIITOHOBCKOM paccessHuu. PaccuuTaiite ero BeIMunHy B yKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-3.B.1

35

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax MOJeu ToMCOHa.
Kakue ocHOBHBIE HETOCTATKHA JAHHOM MOIeEIn?

OIIK-3.3.2

36

ATtomMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYTE Balll
OTBET, MCIOJIb3Ys NIOCTYJIATHI bopa.

OIIK-3.V.1

37

B dem coctout runotesa ne bpouns?

OIIK-3.3.1

38

OO0BbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIII TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMepsbl, MOATBEPKAAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-3.3.2

39

Bynet i nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBINA MY TIPH
NIOTIaJJaHUU B BOPOTA LIMPUHOM 7 M, ecinu Macca Msida 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-3.V.1

40

KaxoB ¢u3ndeckuii CMbICI BOTHOBOH QyHKIIHH?

OIIK-3.3.1

41

B gem oTnmume cTamoHapHOTO M HECTAIIMOHAPHOTO YPAaBHEHHUS
[pénunrepa?

OIIK-3.3.1

42

OrneHuTE 10 MOPSAIKY BETUYUHBI BpeMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSI KOTOPOT'O XapaKTEPU3YeTCs] pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-3.B.1

43

MukpouacTuia 3amnepra B OAHOMEPHOHN OTCHIIMAIIBHON IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
ymciioM n = /. [lokaxuTte, Kak ONpeneanuTb KOOPANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOYACTHUIly MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-3.B.1

44

CpaBHute njvHy BOJHBI A bpoins qis mapuka maccoit m, = 0,2 u
s 2
POTOHA Maccoii m, = 1.67*10™, HMEIONMX 0IMHAKOBBIE CKOPOCTH V.

OIIK-3.V.1

45

Kakum 00pa3oM sHEprus «HyJIeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIISITOpA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei ['elizendepra?

OIIK-3.V.1

46

HOC‘II/IT&?ITC, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-3.V.1

47

[TocuuTaiite, CKOIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJTHeHa BHEUTHSS 2p-0007109Ka. ATOM KaKoTro BEIIECTBA HMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-3.V.1




48 Kakum MOXxeT OBITh CITUH YaCTHI], KOTOPBIE OMHUCHIBAIOTCS OIIK-3.3.1
cratuctukoi @epmu — [lupaka? [IpuBenure npumepsl TAKMX YaCTHUILL.

49 OO0BsicHUTE, YeM OTINYACTCS XapaKTep 3aOJTHEHUS COCTOSTHUI OIIK-3.3.2
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

50 [IpennoxuTe TeOpeTHIECKOE 000CHOBAHUE, KaK M3MEHUTCSI OIIK-3.B.1
MPOBOJAMMOCTE KPEMHHEBOT0 00pasiia, eclii B HETO BHEAPUTH
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb MHAUS — 3.

51 CormnocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHYKJICHHOT'O U3JIy4ECHHUS. OIIK-3.V.1

52 OnwumuTe NpUHIUI paboThI J1a3epa Mo TPEXYPOBHEBOH CXeMe. OIIK-3.3.1

53 Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO OIIK-3.V.1
cocrosinus E; = -8 5B, sHeprus Bo30yXIeHHOTO cOCTOSIHUS E> = -5
3B, sHeprus metactabuibHOTO cocTosiHUA E3= -5.2 3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IIydeHue.

54 UeMy paBHa MOJISIpHAS TEIJIOEMKOCTH TBEPJIOTO TE€JIa, COTJIACHO OIIK-3.3.1
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

55 OO0BsicHUTE, KaK KBAaHTOBAsI TEOPHS TEIJIOEMKOCTH TBEPIOTO Teja OIIK-3.V.1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

56 Kakas gactuna Ha3siBaercs pononoM? Kakum KBaHTOBBIM OIIK-3.3.1

pacnpeeieHneM ONUChIBalOTCS (YOHOHBI?

npecTaBiIeHBI B Tabnuie 17.
Ta6mmma 17 — [lepedern TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

[lepeuenr TemM nas KypCOBOTO TNPOEKTHUPOBAHUS/BBIIIOIHEHUS KYpCOBOW pabOThI

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

MpeICTaBJICHBI B TaOymie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil EpeueHsb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM 110 BEJINYUHE YCKOPEHUEM.

1) Ipsimast nuHus

2) JIuaus ¢ neperuooM
3) [TapabGona

4) OKpy>KHOCTb

OIIK-3.V.1

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NYECKUX BETUYHH UMEET
€MHUILY U3MEPEHUs1, COBMAIAIOIIYIO C €AUHUIICH U3MEPEHUs CUIIBI.

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCThb

OIIK-3.3.1

Yro mpon3oiaét mocie abCOMOTHO HEYIPYTOro yaapa 4YacTHII MacCaMU

OIIK-3.B.1




m; = 4m; u ¢ KuHeTH4eckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m; ABUTAJIACh BIPABO, & YACTHIIA C MACCOU M, - HABCTPEUY YACTHIIE C
Maccou m;.

1) Yactuiiel OyayT ABUTATHCS BIIPABO

2) Equnast yactuira OyaeT IBUTaThCs BICBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactupl OyayT IBUTATHCS B IPOTUBOIOJIOKHbBIE CTOPOHBI

[IpoananusupyinTe, KaKOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLINX MEXNY T€JIaMU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHUuIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMITYyJIbCa CUCTEMBI
4) YCKOpeHHIO IEHTPa MacC CUCTEMBbI

OIIK-3.V.1

UTo nmpoun3oiiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJILHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH WJIWHIP CIUTIOIINTD B JUCK?

1) He usmenurcs

2) YBenmuuurcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-3.B.1

VYkaxxuTe BEpHYIO 3alUCh ypaBHEHUS JMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o

2) e=M/]

3) M=L*»’

4) L=r*p*sina

OIIK-3.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoit m u
paauyca r

1) J=m*"/12
2)J =m*°/2
3)J =m*?/3
4HJ=m #p

OIIK-3.3.2

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HpioTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumnes

OIIK-3.3.1

Paccuuraiite BenMunHy MOAYJsl MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMHUCHIBACTCS ypaBHEHHEM X = 3¢0s(2f —
n/4) cm

OIIK-3.V.1




) 12 mke?
2) 3wk’
3) 7 M
4) 9w/’

10

Bri6epute GpopMyiy, onpenensiontyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI

1) v=o0%
2) v=k*v
3) v=k*A
4) v=o/k

OIIK-3.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1)

1) 3aBucut OT yOBUIM MOTEHIIMAIBLHON SHEPTUU

2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHIECKON SHEPTUU
3) PaBna Hymt0

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-3.3.2

12

Kakas 13 nepeqnciieHHbIX PU3NIECKUX BEIUIUH UMEET Pa3MEPHOCTb
(xr-M)/c*?

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MowmeHT ummnyibca
4) Cuna

OIIK-3.3.1

13

Korna TanreHuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSAHHO, TO TAKOE IBHIKEHHUE HA3BIBACTCA ...

1) PaBHOMEpHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpHO BpallaroIIMMCs

OIIK-3.3.2

14

Bri6epute npaBmiibHBIN O0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
MPSIMOJIMHENHOM JBM)KEHHUHU, €CJIA 3aBUCUMOCTh IPOMIEHHOTO TEJIOM
IYTH OT BPEMEHH 3a7aHa ypaBHeHHeM: S =4 + 151 + 17

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-3.V.1

15

Kak Be1yncCisieTCI MOMEHT HHCpIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*F/3

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

OIIK-3.3.1

16

Kak cooTHOCATCS MOMEHTBI HHEPLIMM AUCKA J;
U IWINHAPA J;;, KOTOpBIE UMEIOT PABHBIE MAcChl U pauyChl?

OIIK-3.V.1




1) =1,
2) I> 1,
3) 1> 2%],
4y I,> 1,2

17

Haiinute oTHOMIEHNE TTpoU3BeIeHHBIX padboT (A1/A;), eciu aBa AKMCKa C
paBHBIMH Maccamu U paauycamu R u R, (R} = 2R,) packpyunBaroT u3
COCTOSIHHS TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIIK-3.V.1

18

Kaxoit yuéHnslii co3pai crienuanbHyto Teopuro oTHocuTensbHocTH (CTO)?

1) Tanunei
2) DWHIITEHH
3) Jlopenit
4) bop

OIIK-3.3.2

19

Bri6epute ypaBHeHHe, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

1) x=0,ltg(2t*+7/6)
2) x=0,1cos(2t+m/6)
3) x = Sctg(8t*+m/2)
4) x= 0,05arctg(2t0’5)

OIIK-3.3.1

20

[Ipoananu3upyiite, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThCsi pe30HaHC (M) —
COOCTBEHHAs YacTOTa, () — YACTOTa BBIHYKJIAIOIIEH CHIIBI)?

1) o®>>wm
2) ®>wmg
3) o=
4) o <<y

OIIK-3.3.1

21

BriGepure, kakas pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHJIBI Ha TEJIO COIVIACHO BTOPOMY 3akoHy HproTOHA.

1) Monspnasa macca
2) CxkopocTb

3) Macca

4) MoMeHT uHepuuu

OIIK-3.3.1

22

BriGepuTe, B Kakol cucTeMe Tes MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOM

2) HezaMKkHYTOH, I/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO
3) HesamkHyTOH, r1e¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyToit

OIIK-3.3.2

23

VYkaxwure, paboTa Kakoi U3 MepeyrCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPA€KTOPUU JABUKEHUS TEa.

OIIK-3.3.1




1) Bsi3koro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cwibl TpEHHS CKOJIBKCHHS

24

YeMy paBHA BEJIMUYMHA YCKOPEHUsI CBOOOTHOTO MAa/IEHHs g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paaunycy 3emin? Bennunny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

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

OIIK-3.V.1

25

[Ipoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIN JJIMHY €T0 IMoABECa YBCIIMUUTL B 9
pa3, a Maccy rpysa — yBeJIMuuTh B 4 pasa.

1) VYBenuuutca B 3 pasa
2) VYBenuuurcs B 4 pasza
3) VYwmenbmurcs B 2 paza
4) YwmenbmuTcs B 4 paza

OIIK-3.V.1

26

O1eHHUTE IEKTPOEMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPa, SCITH
paccTosiHuEe MKy ero OOKJIaIKaMH YBEJIIMYUTH B 9 pa3, a 001acTh
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUITMPOBAHHON BOOM (€ = 81).

1) VYmenbuutes B 4 pa3
2) VYBenuuurcs B 4 pasza
3) VYBenuuurcs B 9 pa3

4) VYBenuuurtcs B 12 pa3

OIIK-3.B.1

27

Ha3zoBure BemecTBa, KOTOPBIE MIPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJAT DJIEKTPUUECKUI TOK.

1) IIpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilnatuna

4) JIudIeKTpUKH

OIIK-3.3.1

28

Kaxk nanpaBneHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AIIEKTPOCTATHUECKOTO TOJIs, CO3AAaHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpyuuBaroTCs BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3aKkpy4MBarOTCS BOKPYT 3apsija POTUB YaCOBOW CTPEIKU

OIIK-3.3.2

29

MoskeT 11 yacTuLla UMETh 3apsill, BEIMUMHA KOToporo B 1.5 paza
OoJIbLIIe 3IIeMEHTapHOro 3apsiia’?

1) Moxer
2) Her, He MoxeT

OIIK-3.3.1




3) Moxer, HO TOJIBKO €ClH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

30 | Uemy paBeH MOTEHLMAN 3JIEKTPUUECKOTO MMOJIs? OIIK-3.3.1
1) TloTeHumanbHOM| SHEPTUS SAUHUYHOTO MOJIOKUTEIBLHOTO 3apsiia TN
OTHOIICHMIO MOTEHIIMAIILHON YHEPTUH K 3apsTy
2) PaGore cui nons 1o nepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH I0JIsI B OECKOHEUYHOCTh
3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS
4) Kunernueckoi sHEpruy MPpoOHOTO TOYEYHOTO €IMHUYHOTO 3apsija B
AHHOW TOYKE IOJIA
31 | Hammmure popmyny 3akona Oma B nuddhepeHimanbHoi popme. OIIK-3.3.1
1) R=U/I
2) R=0Q/FAt
3) j=c'E
4) R=P/I
32 | Haiinure npaBUIbHOE Ha3BaHUE JUIsl BEKTOPHOM CHUIIOBOM OIIK-3.3.1
XapaKTEPUCTHKH 3JIEKTPOCTATUYECKOTO TIOJIS.
1) Ilorenmuan
2) HanpsxeHHOCTB
3) Hnnyxnus
4) 3apsn
33 OreHnTe, Kak U3BMEHHUTCS CHJIA AJICKTPOCTATHUECKOTO B3aMMOICHCTBHSI OIIK-3.B.1
JIBYX TOYEUHBIX 3apsJI0B, €CIIM OJMH U3 HUX YMEHBIINUTD B 4 paza, a
paccTosiHue MeXy HUMU YMEHBIIUTH B 2 pasa.
1) Ymenbmutcs B 8 pa3
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs
34 | Ouenure, KaKk 3aBUCUT DJIEKTPUUECKAsl IPOBOAMMOCTD IIPOBOJHUKA OT OIIK-3.V.1
MPUIIOKEHHOM K HEMY Pa3HOCTH MOTEHINAJIOB.
1) IlpsaMo nponopruoHaIbHO
2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHaabHO KBaapaTy
4) He 3aBucur
35 | Ykaxure GU3NUECKYIO BETUUHUHY, KOTOPasi UMEET TY JK€ €AUHUILY OIIK-3.3.1
M3MEPEHUs, YTO U HAIIPsDKEHHE.
1) HampsoxkeHHOCTH
2) IIpoBoaumocTh
3) DIC
4) ComnpoTHBICHUE
Cemectp 2
36 | Kak Ha3bIBaeTCsl BEIMUMHA HANPSKEHHOCTH TOJIs, €CIIU OIIK-3.3.1




HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercsi B HyJb U
HaNpPsHKEHHOCTD TO0JIs1 HalPpaBJIeHa MPOTUBOMOJIOKHO MO0,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

2) KospuutusHo# cunoi

3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIION

37

OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
UHIYKIUU?

1) OkpyXHOCTBH
2) Ilpsmas
3) Osanowun
4) Dnmurnc

OIIK-3.V.1

38

B kakux CAMHUIAX U3MCPIACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-3.3.1

39

VY cTaHOBHUTE COOTBETCTBUE MEXK]ly MaTEpUaAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DIEeKTPONPOBOJHOCTS (O,
1/(Om-cm)

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2) 107" -10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-3.3.1

40

Onenure, Kak COOTHOCSITCS YIUIBI ITAJIEHUS 0L U OTPAXXEHHUsI ¢ cBeTa?

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-3.3.1

41

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
MPOHHUIIAEMOCTHIO [ = 1.

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

4y 1/16

OIIK-3.V.1

42

YkaxxuTe sIBICHHUE, KOTOPOe UMeHyeTcsl nHTepdepeHieit BoaH?

1) OrubaHue BOJHAMH MPENATCTBHUIA
2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX
HUCTOYHHUKOB

OIIK-3.3.1




3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHeHHUs IIPU NEPEXOAE U3 OAHOU CPEebl B IPYIyIO
4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

43

[Tpoananu3upyiite, KakuM JTOJKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIyUa,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-3.V.1

44

OueHuTe ONTUYECKYIO JJIMHY MYTH L W3 OTHOW TOYKH B APYTYIO, €CIU
paccTosiHue MEeXy IBYMS TOUKaMU IPO3PAYHON AUAIEKTPUUIECKOM
cpensl S =4 M. [Tokazatens npenomieHus cpensl n = 1.5. Onrudeckas
JUIMHA yTH L M3 OIHOM TOYKH B APYTYyIO COCTABUT. ..

1) 5wm
2) 6™
3) Tm
4) 11m

OIIK-3.B.1

45

Jlnist 0ObSCHEHHS KAaKOTO SIBJICHUS MOXKET OBITh UCIOIB30BaH MPUHITHUI
I'toiirenca-®penena?

1) KorepeHTtHOCTB

2) Judpakuus

3) Ilonsapusauus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJTu3M

OIIK-3.3.2

46

[Ipoananu3upyiite, 4emy paBeH NMEPUOJ] PEIIETKH, KOT1a
mudpakroHHas pereTka coaepkuT 200 mMTPUXOB HA MIJLTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MkM

OIIK-3.V.1

47

[Tpoananu3upyiiTe MHTEHCUBHOCTH CBETA MPU MHTEP(EpEHLIUN
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPO# pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4%]
2) 3*]
31
4) 0

OIIK-3.V.1

48

UTo M3 MepeunciIeHHOTO SBISETCS 0COOCHHOCTHIO CHIIOBBIX JTIMHUHN
MAarHUTHOT'O NOJIs?

1) CunoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHIUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaax

3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA

OIIK-3.3.2




MAariuMTHBIX 3apsAaaax
4) MarsauTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHUMBAIOTCS Ha
QJICKTPHUYCCKUX 3apsAaaax

49 | Cpenaiite BbIBOJI, KaKOW T€OMETPUYECKON (PUTYypOil MOKHO OMHCATh OIIK-3.B.1
TPACKTOPUIO JBUKCHHUSI 3apsHKEHHOM YaCTHIIBI, TBUTAIOIICHCS MO
HeKOTOpBIM yTiioM (0° < o < 90°) K TMHUSIM MarHUTHOW WHTYKIIUH.
1) OkpyXHOCTBH
2) IlapabGona
3) T'umepOGoina
4) Cnupaib
50 Ornenure creneHp noispusanuu P ceeta, ecau cBet npeacrasisieT coooit | OITK-3.B.1
CMECh €CTECTBEHHOT'O CBETa C IJIOCKOMOISIPU30BaHHBIM. THTEeHCUBHOCTD
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CcBeTa.
1) 25%
2) 35%
3) 50%
4) 75%
51 | Paccuuraiite mokazaTesns MpeOMIICHHS BEIIeCTBa, ecyii ckopocTh cBeTa | OIIK-3.V.1
IIpU MEepeXo/ie Jyya U3 BOo3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIUIACh
Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 | PaccuuTaiiTe yroia Mexay ONTHYECKUMHU OCSIMH NOJISIpU3aTopa U OIIK-3.V.1
aHanmzaropa. [Ipu mpoxoKIeHNN CKPEIIEHHBIX MOJISIPU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTH CBETA YMEHBITIIACH B 4 pasa.
1) 60°
2) 45°
3) 30°
4) 90°
53 | [Ipoananu3upyiite, Kak U3MEHUTCS BeTWYrMHA MarHuTHOM nHAyknuu Ha | OIIK-3.V.1
OCH JUTMHHOTO COJIEHOWIa, €CJIM TOK B HEM YBEIUYUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIIUTH B 2 pa3a’?
1) VYBenuuurcs B 2 paza
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
54 | Ykaxwure, KaKoe TeJo ABISAETCS aOCOMOTHO YEPHBIM TEJIOM. OIIK-3.3.1

1) Ilormomiaer Bce majaaoliee Ha HETO U3IyUYEHUE
2) Ortpaxaer Bce najaroniee Ha Hero U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe




4) Wznywaer B BUIMMOM JIMAIa30HE

55

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) I[Ipo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) Yepnoro

OIIK-3.3.1
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OneHute, BO CKOJIBKO Pa3 yBEINYMUIIACh YHEPIeTUUECKAsl CBETUMOCTh
abcomoTHO YepHOro Tena npu ero Harpesanuu ¢ T = 1000 K go T, =
3000 K.

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

OIIK-3.B.1
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Bri6epute, kakast popMyna HanbosIee TOUHO ONKUCHIBAET CIIEKTPATHLHYIO
TUIOTHOCTH SHEPTETUYECKON CBETHMOCTH aOCONIFOTHO YEPHOTO Tea.

1) ®opmyna depmu-/lupaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-3.3.1

58

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TermoBoe u3yueHUe

3) JIazepHoe n3nyueHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-3.3.1
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VYKaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHIE MAaKCHMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33IaHHON
abCoNIOTHON TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBsiii 3akoH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-3.3.1
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Yxkaxkute GopMyiy, OpeAesIoNny0 SHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*\

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

OIIK-3.3.1
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[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS [IPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A 1al0IIET0
CBETa MOCTOSIHHOM JITTUHBI BOJHBI.

1) Ymenbiaercs

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS

3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CHavaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

OIIK-3.Y.1

62

IIpoananusupyire, 4TO MPOU3OMAECT C KHHETUYECKON YHEPrUen

OIIK-3.V.1




q)OTOBJ'IGKTpOHOB, €CJIN, HE MCHsI 4aCTOThI ITagaroniero CBEra,
YBCIIUYUTH €0 UHTCHCUBHOCTL B 2 pasa.

1) Ymenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs

4) YBenuuutcs B 2 pasza

63

OneHuTe BETUUMHY KpacHO# rpanuiisbl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO U3 BoJIb(ppama TommuHoi 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. PaboTa BeIX0/1a 3IEKTPOHOB C IIOBEPXHOCTH
katoja paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsn
snektpona —e = 1.6*10™"° K.

1)3.2%¥10"° T’y
2) 4.8%10" 'y
3)4.8%10" Ty
4) 4.8%10" 'y

OIIK-3.B.1
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI MaIAI0IIero cBeTa?

1) IlpsMo mpoOmOpPIHOHATIEHO YaCcTOTE

2) IlpomoprimoHaIbHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-3.3.2

65

[Tpoanammsupyiite, Oynet au HabmomaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otorddexT Bo3MOKEH, €CITU KaTOJ HArPEeTh 10 TeMIiepatrypsl 347
K

2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH JOTMOTHUTEIHHO MPHIOKHUTH K
TUTACTUHKE YCKOPSIOMIYIO Pa3HOCTh MOTEHIIMATIOB BEJTMYNHON HE
Menee 1 B

4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

OIIK-3.V.1
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Cnemnaiite BIBOJ O BETMYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM IOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dboToHOB paBHa 6.5 3B, a poToOKaTO U3rOTOBIICH U3 TUTHUS, paboTa
BBIXOJIa KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-3.B.1
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OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMaIAl0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAlOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
21

OIIK-3.B.1




3)1.5
43

68

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3pCHHUS:

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs MOBEPXHOCTH.

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

OIIK-3.V.1
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[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTpa dMEKTPOMArHUTHBIX BOJTH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumbrii muana3on

2) Pagnonuana3on

3) TeparepiioBblii TMamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

OIIK-3.V.1
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Kakum o6pazom uMiynsc GoToOHA CBSI3aH C ATUHOW BOJIHBI?

1) Mmnynsc npsMo NponopLuoHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbc 00paTHO MPONMOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLHOHAIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-3.3.1
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B kakoii 065acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYSHUS UMITYIIbC
(GoTOoHAa MMEEeT MUHMMAJIbHOE 3HaUCHHE?

1) UadpakpacHoe uznyueHue
2) TeparepLoBoe U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PaprousnydyeHue

OIIK-3.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA!

1) IHTEHCUBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MOTOKA ()OTOHOB U
UX SHEPrUn

2) CBeT MOXKET U3y4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMH — KBAHTAMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
cHCTeMa, COOTBETCTBYET ONPENIEICHHBIN YPOBEHb SHEPTUU

4) Inst yacTULIBI HE MOTYT OBITH OJJTHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI M UMITYJIbC

OIIK-3.V.1

73

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) VYTBepxkaeHHE O CyIeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSTHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOIJIOMAeT SHEPTUU

2) Pa3noCTh 3HEprUil ABYX CTAllMOHAPHBIX COCTOSTHUM paBHA SHEPTHUH
M3ITy4aeMOT0 WJIH MOIJIONIAeMOro KBaHTa CBETa

OIIK-3.3.1




3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJM3KUM K KPYTOBBIM
4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsyKEHHOTO S1pa U
OTPHLIATEIIBHO 3aPSHKEHHBIX 3JICKTPOHOB

74 | Beibepute, kakoe U3 MPUBEICHHBIX HUXKE BBICKA3bIBAaHHUM MPaBUIBHO OIIK-3.3.1
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIyUYEHHIO U MOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...».
1) [Tornomare ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUU
2) M3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU
3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITI00YI0
MOPLUIO SHEPTUN
4) Nznmyuats 1100YI0 TOPITMIO SHEPTUH, a TIOTJIONIATh JTUIIh HEKOTOPKIH
75 | Ykaxure, K KAKOMY JUAIla30HY U3JIy4EHHsI OTHOCATCS MIEPEXO0/bl U3 OIIK-3.3.2
cepun banbmepa B atome Bojiopoaa’?
1) TemnoBoe u3iydyeHue
2) PeHTreHoBcKo€ M3ITyYCHHUE
3) TI'amma-uznyueHue
4) Buaumblii cBeT
76 | Ilpoananu3upyiite, Kak U3MEHUIIACh IHEPTHUS aTOMa BOJIOPOIa TIPH OIIK-3.V.1
M3Iy4eHHH UM (QOTOHA C JUIMHOMN BOJHEL A = 4.86%107 M?
1) VYBenunuwmnach Ha 4.86 5B
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VBenuuuinach Ha 9.72 5B
77 | Onennre pa3HOCTh SHEPTUN OCHOBHOTO U BO30Yyx)aeHHOTro coctosinus (B | OIIK-3.B.1
5B). JlaHO: 37IEKTpOH B aTOME Tieperiel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHO€, U TIPU IaHHOM TIepeXx0/ie MPOU30LLI0 U3TyyeHrne GOoToHa C
JUTHHOM BOJHEL 650 HM.
1) 0,4-B
2) 1,9-B
3) 1,2-B
4) 2,2-B
78 | Ykaxure, B 4€M 3aKirodaercs runoresa ae bpoits. OIIK-3.3.1
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISIPHBIME 00JIaTat0T
BOJIHOBBIMH CBOMCTBaMU
2) AToM HE MOKET COJIepKaTh O0JIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
OJIMHAKOBBIX CTAIlHOHAPHBIX COCTOSHUSAX, ONPEIEIIeMbIX HAOOpOM
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 3a/1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTJICIbHBIMU KBAHTAMU
79 | Beibepute yTBepKaeHIE, HaUOOJEe MPABUILHO COOTBETCTBYIOIIEE OIIK-3.3.2

rurorese ae bpoins:




1) MuxkpoyacTuisl MOT'YT MPOSBIISATH BOJTHOBBIE CBOWCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4acTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

80 | Paccuuraiite nnuHy BoJIHBI ie bpoiins nis anektpoHa, asmwxkyerocs co | OIIK-3.V.1
ckopocThio 3.6 kM/c. Macca anekrpona m, = 9,1* 10°'kr, 3apsn
3JIEKTPOHA (e = ~1,6%10™" Ku.
1) 1.6 Mkm
2) 2.6 M
3) 201 am
4) 3.6 MKkM
81 | YkaxkuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD OIIK-3.3.1
MarHMUTHOE KBAaHTOBOE YHCIIO M IPU JAHHOM 3HaYeHUH OpOUTAIBHOTO
KBaHTOBOTO uuncia [?
1)2/+1
2)3l+1
3Hi-1;
4)1
82 | Ykaxure, 4yTO ONpeeIAeT INIaBHOE KBAHTOBOE YKCIIO n? OIIK-3.3.1
1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME
2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME
3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJlaHHOE HaIlpaBJICHHE
4) BennurHy MOMEHTA UMITYJIbCA SJICKTPOHA B 33JJAHHOM HANPaBJICHUN
83 Ykaxure, 4TO ONpeeisieT MarHUTHOE KBAHTOBOE YHUCIIO M? OIIK-3.3.1
1) OpOuTanbHBI MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME
2) DHepruo CTalluOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME
3) BennunHy MOMeEHTa UMITYJIbCa JIEKTPOHA B 3aJJaHHOM HalpaBlIeHUN
4) DHepreTndyecKkue YpoBHH 3JIEKTPOHA B aTOME
84 | B uecth koro Ha3BaH 3¢ deKT paciierienust ypoBHei sHeprun aroma Bo | OI1K-3.3.2
BHEIIHEM 3JIEKTPUUECKOM M0JjI€e?
1) DitHmreitna u e Xaaca
2) lITapka
3) OrTuHrcraysesa
4) AaponoBa-boma
85 | Kak Ha3bIBalOT TMHHUM B CIIEKTPE KOMOMHALIMOHHOTO PACCESHUS C OIIK-3.3.2
4acTOTaMH, MEHBIIIMMH YaCTOTHI TaJAl0IIEro cBeTa’?
1) OpanxeBbIMU CITyTHUKAMH
2) AHTUCTOKCOBBIMH CIIyTHUKaMHU
3) CTOKCOBBIMH CITyTHUKAMHU
4) AHTaroHUCTUYECKUMH CITYyTHUKaAMU
86 | [losichuTe pU3NYECKUI CMBICIT BOJTHOBOUM ()YHKITUH. OIIK-3.3.1

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE




BBIPAKCHUC PABHO IIJIOTHOCTU BECPOATHOCTU 06Hapy>1<eHH;1 YaCTHUIIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLUOHATBHA JAJTMHE BOJIHBI e
bporna

4) BonHoBas GpyHKIUS MpeACTaBIIeT COOON KHHEMAaTHUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.

87

BriGepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHS HEOIIPEICICHHOCTEH
Ieiizenbepra:

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

OIIK-3.3.1

88

yKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (pepMI/IOHaMI/IZ

1) DnekTpuuecku 3apsiKEHHbIE YACTHUIIbI.

2) DIeKTpUUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUUeCcKHU 3apsKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-3.3.1

89

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenICHHOM 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
NBYKECHUA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-3.3.1

90

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) I[)K*C
2) Jx/c
3) Dx/m
4) JIx/>B

OIIK-3.3.1
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Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEOIPENEIEHHOCTEN
I'efizenOepra asist SHEPrUM YaCTUIBI M BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW HEprueu?

1) Oneprus npsMo NponoprUOHaIbHA BPEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yewm Oosbliie HEOMPEACICHHOCTh YHEPTUH, TEM MEHBIIIS
HEOIpeeIEHHOCTh BPEMEHH

OIIK-3.B.1

92

Kak HazpiBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) Bo3OyxaeHHOE cocTOsTHUE
2) MertacTaOUIBHOE COCTOSIHHUE

OIIK-3.3.1




3) OCHOBHOE COCTOSTHUE
4) BaneHTHOE COCTOsIHUE

93 | B uem 3axmoyaercs TyHHENbHBIH 3P HeKT? OIIK-3.3.2

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIATIE

2) B xopnycKyJIsipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4EeHUS IIPU
IIPOXOKIEHUH €TI0 Yepe3 y3KOe OTBEPCTHE

3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoXaeHuHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,
KOT'/1a YHEPTHs YaCTUIbl MEHbIIIE BHICOTHI 3TOT0 Oaphepa

94 Kaxkue moaBmKHble YaCTULBI MM KBa3U4aCTHILI ABIITIOTCS HOocuTeirsimu | OITK-3.3.1
3apsja B MOTYIPOBOHUKAX?

1) DnekTpoHbI

2) IIpoTtoHbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Tabmwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYpbl  OLIEHUBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OpPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax ['YAII, pernmameHTHpyHOIIMX MOPSAJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
ry0oKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIMU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMALMIO MO TEME, a B OCBOCHHUH
byHIaMEeHTaIbHBIX MpoOJeM IUCHMIUIMHBL, METOJAOB HAYYHOTO TIIO3HAHUSA, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEJIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa:

— IOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX ONpPENEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOJIyY€HHE OIBITa TBOPUECKOIH pabOTHl COBMECTHO C MPEIOIaBaTEIIEeM;

— pa3BuTHE TPOPECCUOHATBHO-JIENOBBIX  KayecTB, JIOOBM K  TpEAMETYy H
CaMOCTOSATEIBHOIO TBOPYECKOTO MBILLIJICHUS.




— TOsIBJIEHUE HEOOXOIMMOro HHTEpeca, HEOOXOAUMOTO Ul CAMOCTOSATEILHOM PadoTHI;

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

— HayyuTbhCs METOJMYECKH oOpabarbiBaTh MaTepuan (BBIACIATH TJABHBIC MBICTH H
NOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPATH WX B  pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJIyuYeHHE TOYHOT'O TOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepuaja IpU TMPOBEACHUU KOPOTKUX TUCKyccUd 00
0COOEHHOCTSAX MPUMEHEHHS OTJCIBHBIX TEMATHK 10 TUCLMILIIMHE.

11.2. Meronnveckue ykasaHus Ui OOYYalOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCSA [OJDKeH YIrIyOuTh H
3aKpenuTh 3HAHMSA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAMOHHONW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BeinosnHenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3y4YCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

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

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

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

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

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH ONpeesieHHOoe 4Hciio jadopaTopHbix pabot. Ha
KaX/1yIo J1a0opaTopHylo paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kkypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeIbHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JIOMyCKa, MOJy4YeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOEIUTHCA, YTO CTYACHT TOHUMAET:

— Kakue sBJICHUS OH OyJeT HaOJII0AaTh U HCCIICIOBATh;

—  Kakas LeJb [epe]l HUM IOCTaBIICHa;

— KaKuMH npuOopaMM U Kak BEAyTCS U3MEPEHUS;

—  Kak CJIEeAyeT NPOBOJUTH SKCIIEPUMEHT.

[Tonmy4yeHHsbIH JoIycK K paboTe 0TMeYaeTcs MpernoaaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJASHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha




mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbI, GaMIInsg W WHUIHMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IEHA
JEJICHUs, KJIACC TOYHOCTHU W [Ip.); MapameTphbl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

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

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTEIBHO NAETCs Ha TIOIUCH MPETOIaBATEIIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAET 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJTy4eHBbl UMEHHO T€M CTYJIEHTOM, KOTOPBI COCTABHII MPOTOKOI.

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

Crpykrypa u dopma oTdera o saboparopHoii pabore
OT4eT HOKEH CONIEPKATh CIEIYIOIINE Pa3aeIbl:
1. Ilems pabGoTEHIL.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPATOPHOM palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CrielyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0INIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECEHHOU U3 IIPOTOKOJIA U3MEPEHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3BIBAIOTCS TONBKO T€ (POPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCenyeMblX BeaudyuH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CJICAyCT ONpCACINThb, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCcTHO. Bee IMPUBCACHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pasjielie IPUBOANUTH HE HYXKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3eiie TOXKE HE MMPUBOISTCS.

4. Pe3ynbTaThl ©3MEPEHU U BBIYUCIICHU.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pesynbrathl. [10 BO3MOXHOCTH, WX HYKHO TPEICTABIATh B BHUIE HATNATHBIX Tabmui. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE ACCATUYHBIE pa3psabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pazJielie.

5. Tlpumepsl BBIUMCIEHUH.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO



OJIHOTO TIpUMeEpa MO KaXIou dopMyinie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTelio
OBLIO JIeTYe HAUTH OIMOKY B BBIYMCICHHUSX HITH H3MEPEHHSX, €CITH TAKOBBIE BCTPETSTCS.
6. Brwrumnciienne NOrpenrHoCTeN.

B »TOoM pa3gene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISUINCH CHUCTEMATHYECKWE M CIy4ailHble MOTPEIIHOCTH U
MIPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK/10M U3 HUX.

DTOT pas3fen OTYeTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0oObIYHO OBIBaE€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM TE€ME M H3JIOXKUTh MaTepHuall Mo
BO3MO>XHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMOOOM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
NPOHYMEpPOBAHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTE€ oOT4era. | 'padukum 00s3aTeIbHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEIMYMHA M B KaKWX E€JIMHUIIAX BJOJIb Hee OTKJIanbpiBaeTcs. Ha camMux ocsiX HODKHBI OBITH
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocsx He cienyer. Ha rpaduk o0s3aTenbHO HAHOCSTCS BCE DKCIIEPHUMEHTAIBHBIC TOYKH, H
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OAHOW WM HECKOJIBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOuaeT
peub HUXKeE).

8. OxoHUaTeNbHBIE PE3YIBTATHI, UX 00CYKICHUE, BHIBOIBI.

B »sTOoM pazgene oTueTa HYXKHO TOIBECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U ¢ KAKUMH ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus: npoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYXKHO CPaBHUTH
9TU pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIATh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynobHee.

Ecnu u3BecTHO TaOiMYHOE 3HAYEHME W3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha OINbITE 3HAUECHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJII0OYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH kK€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

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

BbIBOJ 10J1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpebGoBanus k opopmiIeHHIO OTYETa 0 JabOPaTOPHOM paboTe

Otuet no naboparopHoi paboTe JOIKEH BBIMOIHATHCS Ha JHucTax ¢popmara A4. 3anucu
Ha JINCTaX BEYTCS TOJBKO, C OAHOM cTOpoHbI. [0 Kpasim nucTa goKHA OBITh OCTaBJIEHA PaMKa
HIMpUHON He MeHee 20 MM. DTy paMKy puUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B pamke B BepXHEM IMOJIe HYKHO JIMIIb IIOCTAaBUTh HOMEp CTpPaHMIIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.




Otuer cnenyer nucath oT pyku. Ecnu Bel ucnonb3yere yyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMynaM, KOTOpble BBl MOACMOTpeNnn y KOro-To, a He BBIBEJIH CaMHU.
Jlyumie cnpocuts npenoaaBatens. OH MOACKaXET WJIM NPOBEPUT, MpaBWIbHO JU y Bac
HOJTyYUJIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HareyaTaH Ha IpPUHTEpeE.
DneKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caite 'Y Alla.

Metoauueckie yKazaHUs MO BBIMOJHEHHIO JTA0OPATOPHBIX pabOT MPHUBEACHBI B
CIEAYIOMHX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM

//M.N. Kosanenko, H.I1. JlaBpoBckasi, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, /I.E.

[Torapes, B.K. [Ipununko, FO.H. Lapes, b.®. Hludppun. CIIOI'YAIL, 2014. 132 c.

2. DnektpuuecTtBO M MarHetusM. JlaGoparopusiii nmpaktukym // A.B. Kombsutemos, E.H.
Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. [lpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas ontuka. Jlabopatopuseiii mpaktukym //E.H. Kormukos, W.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CITI6I'YAIL, 2013. 68 c.

4. BonHoBasg ontuka. YueOHo-meTognueckoe mocooue / E.H. Kotnukos, FO.A. HoBukosa,
I".B. Tepemenko. CIIGI'VAIL 2019. 118 c.

5. KgantoBas ¢wusuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. [lonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. I{apes, b.O.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.3. Meronuveckue yka3aHus il 00yJaromuXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTsl

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

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, o0ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJaronuxcs, IBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

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

11.4. Meronuueckue yKa3aHus I OOYYaIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMUS XOIa OCBOCHMS
JUCUMIUTMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS O KaJleHAApHOMY y4eOHOMY Tpaduky.
CpoKH KOHTPOJIBHBIX MEPONPHITUN M CPOKM MOJBEAECHUS UTOIOB OTOOpaXkaroTcsi B paboumx
yueOHbIX TMaHax Ha cemectp. OOyuarommuiicss JOMHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC



MEPOTPHUATHSI, IPETYCMOTPEHHBIEC HAa TaHHBINA CEMECTp, MOCIJIE YETO MPEernoiaBaTesb MPOCTABISIET
OaJuIbHBIE OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
U o0ydarouerocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJYYHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHO! IpenojaBaTeieM o JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYUHBI, OTKa3a, OOyYarollerocss OT OTBETOB HA 3aHATHUSAX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIEerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIbHBIX, J1A00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYIIECTBIATHCS HA
UH/IUBUYQJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyJaroIUXCs CIIy’KaT OCHOBOM AJis
NPOMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTIHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOIMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOrO oOyuyeHus ['YAII Ims.guap.ru He HHMXKE OIICHKH
«yZIOBJIETBOPUTENBHO». B ciydyae HEBBIOJHEHUS BBIIIEU3I0KEHHOIO CTYAEHT, IIPU YCHEITHOM
NPOXOXKJICHUN MPOMEKYTOUHOW aTTeCTAIllMM, HE MOXKET IMOJYYHTh aTTECTAI[MOHHYIO OIICHKY
BBIIIE «YJJOBJICTBOPUTEIBHO.

11.5. MeTtonuueckne ykazaHUs ISl 00YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOM
aTTeCTallHH.

[Tlpomexxyrounast  arrectanus  OOy4alONIMXCS  NpeXycMaTpuBaeT  OICHHWBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CAaMOCTOATENIBHOIN paboThl, CIIOCOOHOCTH
INPUMEHATh WX JUIS PEHICHUs NPAaKTUYEeCKUX 3ahad. JK3aMeH, KaK IPaBUIIO, MPOBOJHUTCS B
NepuoJl SK3aMECHAIMOHHOW CECCMM W 3aBepIlaeTcs] aTTECTAIlMOHHOW OIICHKOW «OTIMYHOY,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHON.

— 1uddepeHIMpOBaHHBIM 3aueT — 93TO (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
00yJaroIMMCs MTPH U3YYECHUH AMCHUIUIMHBL, IPH BBIMOJIHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HCCIIEJOBATENBCKUX paOOT U MPOXOKICHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIMYHOY», «XOPOIIOY», KyIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHOY.

JuddepeHnmpoBaHHbIN 3a4€T/3K3aMEH MOXKET IMPOXOJUTh B BHJIE YCTHOTO OMpOca WU
tecTupoBanusi. OCHOBaHMEM JUIsl JIOMyCKa K MPOMEKYTOUYHOM aTTECTALMH SBISIETCS YCIEIIHOE
HPOXOXKICHHE 00YJaIOINMCSI TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIMYHO»: YpPOBEHb OCBOCHHMS KOMIIETCHIMH «BBICOKHI». KommereHunmn
copmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PEIICHHIO KaK THUIOBBIX, TaK M HECTAHIAPTHBIX TBOPYECKHUX 3agaHuil. JleMOHCTpHpyeTCs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0poIIo»: YPOBCHb OCBOCHHUSI KOMIICTEHIIMN «IIPOABHUHYTHINY. KoMnereHmn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
NPUMEHSIOTCST K PELICHUIO THUIOBBIX 3agaHuil. JleMOHCTpHpyeTcs IOCTaTOYHBIH ypPOBEHb
CaMOCTOSITENIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yIOBJIETBOPUTEIBHO». YPOBCHb OCBOCHHUS KOMIICTCHIIMH <«IIOPOTOBBIN.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA



(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». Komnerenuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIHMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paboTy,
YTOOBI IMEpe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl Bce JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHHS pabOoTBhI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl
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3aB.
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