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AHHOTaIus

MucryrmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMMmy 0OakajiaBpuiaTa [0 HampaB/IeHWIO TIOATOTOBKKM/ —crienyanbHOcTd  13.03.02
«DJIeKTpO3HepreTMKa M 9/eKTPOTEXHHWKa» HampajeHHocTv/crieluanu3atu  «Ludpoas
3HepreTvka». JJUCHUTIIMHA peanu3yeTcs Kadeapoit «Ne3».

JucuunuivHa HaljesieHa Ha ()OpMUpOBaHKe Y BbIMTYCKHUKA C/IelyHOIMX KOMIeTeHLUI:

OIIK-3 «CriocobeH MpUMeHsSITb COOTBETCTBYIOIIMM (DHM3MKO-MaTeMaTHyeCcKUd armapar,
MeTO/Ibl aHa/lv3a U MOJe/NUPOBaHUs, TeOPeTUYeCKOr0 M 3KCIIePUMEHTalIbHOr0 MCC/Ie[0BaHMUs
TIpY pellieHry NpodecCHoHaNbHBIX 3aau»

Cofiep>kaHue JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojjaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyromiye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbie PabOThI, MPAKTUUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMol [WCLMIUIMHBI TpeAyCMOTPEHBI Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXYyTOuUHasi aTrecTauyss B Qopme 53Kk3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

OO611ast TPYZOEMKOCTb OCBOEHMSI JUCLIMIIIMHBI COCTaB/sieT 13 3auéTHBIX equHMLl, 468
4acos.

S13bIK 0OyUeHuUst TI0 IUCLIUTUIMHE «DYCCKUM»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLUTIIHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWW M HaBBIKOB B 00/1ACTH €CTeCTBEHHBIX
HayK;
- TpejloCTaB/eHWe BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHusiX, BEIUMCIeHUsIX U 00paboTKe pe3ybTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOM Cpefbl TIPerojaBaHus il OCBOEHHS
TeXHUYECKUX [JUCLIUIUIVH.
1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl
BhICIIero obpa3oranus (ganee — OTT BO).
1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbTaTe M3yueHusi JUCLIMIUIMHBI 0Oyuarouuiicsi Jo/bkeH 00m1afarh CaefyomyMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B
Tabe 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHANKATOPOB UX OCTVKEHUS

Kareropus (rpymnmna) Koz v HaumeHoBaHue Kop v HaumeHOBaHMe WHAWKATOpa
KOMITeTeHLIUU KOMITeTeHLIUU JOCTW)KeHUs] KOMITeTeHL[MH
OIIK-3 CriocobeH
TIPUMEHSTh
;)?/IO;/I?:_CTBYIOHMH OIIK-3.1.4 neMOHCTpUpYeT 3HaHUe 3
o 3/IeMeHTapHbIX OCHOB OINTHKH, KBAHTOBOM
MaremaTh4yeCcKum

MeXaHUKH U aTOMHOU (hU3MKH
OIIK-3./1.5 neMoHCTpYpyeT [IOHMMaHue
(hb13KYeCcKUX SIBIEHUN U yMeeT NIPUMEeHSTh

arrapar, MeTO/IbI
Ob6menpodeccroHanbHbIe | aHaMM3a v

KOMITETEHIMU MO/Ie/TUPOBaHM,

(bu3nyeckre 3aKOHbI MEXaHUKH,
TEOpeTUYeCKOro 1 o

MOJIEKY/IIPHOY (DU3UKU, TEPMOJUHAMUKH,
3KCIIePUMEHTA/TBHOTO

3/IEKTPUYECTBA U MarHeTHU3Ma JI/Is peleHHsI
WCCIIe/IOBaHMS TIPU

THUIOBBIX 3a/1a4
pelIeHUH
ripoeCcCroHaTbHBIX
3a1ay

2. Mecto gucuunauHsl B cTpyKrype OI1
IuciuruivHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YUarOIIIMUCS
[Py U3yUYeHUU CIeAYHOLUX AUCLUATIIAH:
-  «MaremaTrka. AHaIUTAYeCKas reoMeTpus U JIMHelHas anreopay,
- «Maremaruka. MareMaTUUYeCKUU aHaIn3»,
- «Maremaryka. Teopusi BepOSITHOCTEN ¥ MATEeMATUYECKAsA CTATUCTUKAY.
3HaHus, TOMy4YeHHble MPU U3YyUEHUM Marepuaja [JaHHOW AUCLIMILIMHBI, UMEIT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEHUU JAPYTUX JUCLIUILIVH:
- «DJEeKTPOTeXHUKAa»,
- «MaTepuajioBeJieHIE,
- «DJEKTPOHUKA».

3. OO6beM U TPYA0eMKOCTb AUCLIUTTAHBI
IanHble 00 00IleM oObeMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZIOB yueOHOM
paboTHI 10 JUCLMTIIMHE (U pacIipe/iesieHHe 3TOW TPYI0eMKOCTH 10 CeMecTpaMm) Tipe/iCTaB/ieHbl B
Tabsviie 2.

Tabsmija 2 — O6BeM U TPYA0EMKOCTh AUCLIATITMHBI
| By yueOGHOM paboThbI | Bcero | Tpynoemkocts mo cemectpam |




Nel No2 No3
1 2 3 4 5
O6was mpyooémMKocmp OUCYUN/IUHBI, 13/ 468 6/ 216 4/ 144 3/108
3E/ (4ac)
W3 HUX uacoe npakmu4eckoli n0020MmMoeKu
AyodumopHble 3aHsimus1, BCEro yac. 153 51 51 51
B TOM UHCJIE:
nekunu (JI), (gac) 51 17 17 17
nipakthueckue 3aHsTus (I13), (yac) 51 17 17 17
naboparopHsie paboTsl (JIP), (dac) 51 17 17 17
KypcoBoii ipoekT (pabora) (KII, KP), (uac)
9K3aMeH, (uJac) 72 36 36
CamocmosmenbHas paboma, Bcero (Jac) 243 129 93 21
. JK3.,
Buo npomedicymouHoli ammecmayuu: 3auer, Tndd Tdd
mudd. 3auet, sk3ameH (3auet, Judd. 3ay, hau ' 9Kk3. LAy ' 9Kk3.
16 S |

4. CopepxaHve JUCLUIIIMHBI
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMTIJIMHBI IO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3zesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBeIeHbI B Tabuie 3.

Tabsuiia 3 — Pa3ziesnbl, TeMbl AUCLUATIIMHBI, UX TPYAOEMKOCTh

Pazfiesibl, TeMbI JUCLIATUIAHEBIL

Jlekun
(uac)

I3
(gac)

JIP
(uac)

KII/KP | CP
(wac) | (uwac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.
Tema 1.1. DneMeHTbl KWHEMATUKH.

Tema 1.2. [luHaMyKa MaTepyuaJbHOU TOUKU U

TMOCTYTIaTe/IbHOTO JIBMYKeHUsI aOCOMIOTHO TBEP/IOTO

Te/a.

Tema 1.3. 3aKOHBI COXpaHeHUsI B MEXAHUKE.

Tema 1.4. [lvHamyKa BpaljaTe/jbHOTO IBUKEHUS

abCoJTIOTHO TBEPZOTOo Tefa.

Tema 1.5. TaroreHue. Dy1eMeHTbI TeOPUU T10JIS.

Tema 1.6. PengruBucTCcKkasg MexaHUKa.

43

Paspen 2. Kosie0aHus U BOJIHBI.
Tema 2.1. 'apmoHuueckue KojaebaHus.
Tema 2.2. 3aryxaroiiye KosebaHusl.
Tema 2.3. BoIHYKZIeHHbIe KOJ/le0aHMsI.
Tema 2.4. Ynipyrvie BOJIHBI.

Tema 2.5. [IpuMeHeHre HU3UKHU KoJleOaHUI U BOJTH B

TeXHHKe.

43




Pa3fien 3. OCHOBBI MOJ/IeKY/IAPHOH (U3NKHU U
TepMOJAMHAMMKH.
Tema 3.1. MonekynsipHO-KWHeTUYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJMHAMUKH.
Tema 3.3. PeasbHble rasbl.
Tema 3.4. [IpumeHeHre MOJIEKY/IIPHOM (U3UKU U
TePMOJVHAMUKU B TeXHUKE.

43

WToro B cemecTpe:

17

17

17

129

CemecTp 2

Pa3zpen 4. D1eKTpocTaTUKA M 3aKOHBI IOCTOSTHHOI'0
TOKa.
Tema 4.1. DyieKTprUeckoe 1oJjie B BaKyyMe.
Tema 4.2. JyieKTprUYecKoe 1oJjie B JU3/IeKTPUKaX.
Tema 4.3. TIpoOBOAHUKM B 3/1EKTPOCTAaTUUECKOM I10JI€.
Tema 4.4. DHeprus 3/IeKTPUUYECKOr0 MOJIS.
Tema 4.5. [ToCcTOSIHHBIN 371€KTPUYECKU TOK.

31

Pazgen 5. MarHeTusm.
Tema 5.1. MarauTHoe 11071e B BaKyyMe.
Tema 5.2. DyileKTpOMarHuTHast UHAYKLUS.
Tema 5.3. MarHuTHoe 110/1e B Bell|ecTBe.
Tema 5.4. OcHOBBI Teopyr MakcBesuia st
3J1eKTPOMAarHUTHOI O T10JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tewma 5.5. [IprMeHeHVe MarHeTU3Ma B TEXHUKE.

31

Pa3pgen 6. OnTHKa.
Tema 6.1. VInTepdepeHLus cBeta
Tema 6.2. Indpaxius cBeta.
Tema 6.3. BzaumogeicTBre 3/1eKTpOMarHATHBIX BOJIH C
BelLL|eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTUKU B TEXHUKE.

31

Nroro B cemectpe:

17

17

17

93

Cemectp 3

Pa3pgen 7. KeanToBasi onTuka.
Tema 7.1. TerzioBoe ¥ FOMUHECLIEHTHOE U3Jly4YeHue.
Tema 7.2. ®oTo3¢dekT 1 ero nprMeHeHue.
Tema 7.3. Dddexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHATHOTO U3/Ty4YeHUs.
Tema 7.5. Ontuyeckasi MMpOMeTpPUs.




Pa3pen 8. DyiemeHTHI KBaHTOBOM (PU3NKH aTOMOB,
MOJIEKYJ/I U TBePAbIX TeJl.
Tema 8.1. Teopust atoma Bogopoza o bopy.
Tema 8.2. KoprnycKy/isipHO-BOJIHOBOM Ayaivi3M CBOUCTB
BeljecTBa. BosHel fie Bpoiins.
Tema 8.3. CooTHOIIeHHe Heompe/ie/leHHOCTeN
Iefizenbepra.
Tema 8.4. BonHoBasi GyHKLIUS U ee CTaTUCTAYECKUM 6 6 6 7
CMBICII.
Tema 8.5. O61jee ypaBHeHue LlIpesuHrepa. YpaBHeHUe
[IIpeauHrepa A1 CTaLMOHAPHBIX COCTOSTHUM.
Tema 8.6. Perienuie ypasHenus Illpeaunrepa ais
MIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKY/I.

Pa3pen 9. ®u3uka aTroMHOro sipa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PajioakTHBHBIN pacmaj,. 5 5 5 7
Tema 9.3. fiepHble peakijuu.

Tema 9.4. DyieMeHTapHble YaCTHULIbL.

Wtoro B cemectpe: 17 17 | 17 21

Wroro 51 51 | 51 0 243

[lpakTueckass TMOATOTOBKA 3aK/IKOYaeTcsi B  HEMOCPEACTBEHHOM  BBINOTHEHUU
00yyJaroIMMHCS ~ OMpeJie/ieHHbIX  TPYAOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyayued
npo¢eCCUOHAIBHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSITUM.
Copiep>kaHuie pa3/ie/ioB U TeM JIEKIUOHHBIX 3aHSITUI TIPHUBeZIeHO B Tabsile 4.

Tabsmiia 4 — CofiepkaHue pas/ieioB v TeM JIEKIIMOHHOTO I[UK/Ia

Howmep pa3zena Ha3sBaHue u cofiep>xaHue pa3/ie/ioB U TeM JIEKIIMOHHBIX 3aHSATHH

Pasnen 1. dusnveckre 0CHOBbI MEXaHUKMU.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenu B MexaHuke. CucteMa
oTrcueta. KuHemaTHKa ABW)KeHUs MaTepuasbHOM TOUKM. OCHOBHas 3ajjaua
KUHEMaTUKA MaTepuaJbHOM TOYKU. TpaekTopus, AJMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynatesnbHOe M BpalljaTe/bHOE ABMXXKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/ibHOe yCKOPeHUs.
YroBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUUH TIPU BpalllaTe/IbHOM JIBMKEHUHU.

Tema 1.2. [JluHamuka mamepuanbHOU MOYKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITUSI JUHAMUKU:
Macca, UMITy/IbC Tena, cuaa. Ilepeeii 3akoH HbtoToHa. VIHepuuasibHbIE
cucteMbl OTcuéTta. BTopoii 3akoH HeioToHa. Tperuii 3akoH HbroTOHa.
[IpyHimn otHocuTesnbHOCTU ["amunes. Cuibl: ynpyrde Cuibl, CUJIbI
TpeHus. [IpakTrueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
MUHAMUKYA MaTepuajibHOW TOUKd. [loHsiTMe abCOMIOTHO TBEPZOTO Tesa.
Lentp macc. Cucrema LieHTpa MacC. YpaBHeHUe [BWKEHUs Tesa
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSIOIIMeCs] BeJIUUMHBI.




Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHUCTeMBI.
[ToreHianbHas 3Heprus BO BHelllHeM IToJie cuil. IloTeHiuanbHas sHeprus
B3auMogeicTBus. CBsi3b MeXJy TMOTeHLMaJbHOM 3Heprues U mosem
KOHCEpBAaTWBHBIX CWJI. 3aKOH COXpaHeHWsl MeXaHWYeCKOM SHeprum.
OHeprusi ympyrod JedopManyy. YCIOBUsI paBHOBeCHS MeXaHUUeCKON
CUCTeMBbl. 3aKOH COXpaHeHus ummnyJ/bca. CoysapeHue JByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHVWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa MMIy/bca. MOMEHT uMIy/ibCa TBepZAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0B8UXMCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  uvHepuuu.  OCHOBHOe  ypaBHeHHWe  JUHaMUKU
BpalllaTe/lbHOTO JIBWKEHUsl TBepAoro Tena. KuHeTnMueckas >Heprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. Taeomenue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BCcemMupHOro TtaroteHus. Cunma Tsokecth M Bec. HeBecomocts. [lose
TSTOTEHUsI U ero HamlpsDKeHHOCTh. PaboTta B mosie TsroteHus. [loTeHman
nosns TAroteHus. Kocmuueckue ckopoctd. HenHepryasnbHble CHUCTeMBbI
orcuera. CUIbI UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqanbHOM TeOpUU
OTHOCHUTEJIbHOCTH. JIOpeHII0BO COKpalljeHHe [JIMHBbI CTep)XHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBal, ero  HWHBAapUAHTHOCTD.
PengtuBucrckui  umnynbCc. OCHOBHOE ypaBHEHME DeISITUBUCTCKOU
JvHamMuKW. KuHeTuyeckasi 5Heprusi pensiTUBUCTCKOM yYacTulibl. CBA3b
Maccel ¥ 3Hepruu. CBsi3b MeXX/ly SHepruer ¥ UMIYJ/IbCOM YaCTHULIBI.

Paznen 2.

KosiebaHus 1 BOJTHBI.

Tema 2.1. I'apmoHuueckue KonebaHusi. XapaKTepPUCTUKKA TapPMOHHUYECKUX
KonebaHui. MexaHnuueckrue rapMoHHUYeckue KojebaHus. ['apMOHUYECKUit
octiATop. [Ipy>KUHHBIN, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBobOo/iHBIE TApMOHMUECKHEe KOoebaHus B Koie0aTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CnoxkeHHe TapMOHHUYECKHX
KosebaHWM OJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/IIPHBIX Kojiebanuii. JJuddepenipanbpHoe
ypaBHeHUe CBOOO/IHBIX 3aTyXaroIIUX KojiebaHuii 1 ero pelieHue.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIUUTY/ia U (pa3a BBIHYK/I€HHBIX
Konebanuii. Pe3onaHc. [IuddepenipanbHoe ypaBHeHHE BBIHYKIEHHBIX
KosebaHnii ¥ ero pemieHue. BosiHOBbIe Tmiporiecchl. [IpogosbHbIE |
roriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHWe Oeryimieli BosiHbL. @a3oBast
CKopocTb. BosiHOBoe ypaBHeHue. I'pynmoBasi cKopocTb. MHTepdepeHLus
BosiIH. CTosiuMe BOJIHBL. 3BYKOBbIe BOHBI. D¢ ekt [lornepa B aKyCTHKe.
YnbTpasByK U ero np¥MeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku konebaHuil u 801H 8 mexHuke. IIpumepsl
rpuMeHeHust GU3NKHK Kosie0aHWM Y BOJTH B TEXHHUKE,

Paznen 3.

OCHOBBI MOJIEKY/ISIPHOH (PU3UKU U TePMOJAMHAMHKH.

Tema 3.1. MoneKyasipHO-KUHemu4eckass meopusi UOedabHbIX 2d308.
CTraTucTUUeCKUi W TepMOAUHAMUYeCKUd MeToAbl. OMbITHbIE 3aKOHbI
ujeanbHOro rasa. YpaBHeHue KiarnelipoHa—MeHeneeBa. (OCHOBHOe
ypaBHEHUE MOJIeKYJ/IIPHO-KUHEeTUUYECKOM TeOpUHU UZea/bHbIX ra3oB. 3aKOH
Makcsesia 0 pacripefie/ieHU MOJIEKY/ U/iea/IbHOTO rasa o CKOPOCTSIM U
JHEprusiM  TeIJIOBOTO  [BWKeHusi.  bapomerpuueckas  ¢opmyra.
Pacripesienenvie bonbiMaHa. CpejjHee YWCIO CTOJKHOBEHWM W Cpe/IHSIS




JvHa — cBoOofgHOTO  Tipobera  mosekyn.  OrmnbITHOe — 0OOCHOBaHHe
MOJIEKYISIPHO-KUHETHUYEeCKOU TeOpUH. ABnenus repeHoca B
TepMO/IMHAMUUECKMX HEPABHOBECHBIX CUCTeMaX. Bakyym U MeTOAbl ero
nosiyueHusi. CBOMCTBA y/IbTpapa3peKeHHbIX ra30B.

Tema 3.2. OcHoebl mepmMoOUHaMuku. Yucio cTerneHer CBOOO/bBI
MOJIeKyJIbl. 3aKOH PaBHOMEDHOI'O pacripefie/ieHUsi SHepruy I0 CTereHsIM
cBobozbl Mosekyn. IlepBoe Hawano TepMofguHamMuKM. Paborta rasa ripu
n3MeHeHUH ero obbema. TerioeMKoCThb. [IpyMeHeHHWe IepBOro Hauasa
TEePMOAMHAMUKHY K H3ormpoiieccaM. AzuabaTHeii riporjecc. [1osMTpornHbIi
nporjecc. O6paTuMble U HeoOpaTuMble Tpoljecchl. Kpyrosoii mpotiecc.
OHTpONUs, ee CTaTUCTUYECKOe TOJIKOBaHUE U CBSA3b C TePMOAUHAMUUYECKON
BepOSITHOCTHIO. BTOpOoe Hauasno TepMojvHaMUKU. TeruioBble ABUraTeNn U
xoJsiopunbHble MatuHel. [ukn Kapao v ero KITI f1s uaeansHoro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl W TOTeHLUWanbHasi SHepPrus
MEXMOJIEKY/IIPHOTO  B3aUMOJEeNCTBUsA. YpaBHeHue Ban-nmep-Baanbca.
N3orepmbl  Bau-gep-Baasibca u  ux aHanu3. BHyTpeHHSIS 3Heprus
peasibHOTO ra3a. dpdexT [xoyns-TomcoHa. CxKKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoOeKyaAApHOU C(DUBUKU U MepMOOUHAMUKU 8
MmexHuUKe.

Pa3nen 4.

JJIEKTPOCTaTHKA U 3aKOHbI [IOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nose 8 6akyyme. 3aKOH COXpaHeHUs
371eKTpUUeckoro 3apsifia. 3akoH KysoHa. OsekTpocTaTuueckoe ioJie.
HanpskeHHOCTh  3/1eKTpOoCTaTUYecKoro mnosig. I[IpyHiumn cyrneprio3unuu
sneKTpocTatiueckux Tosieid. Ilosme pgumosisas. Teopema T'aycca pans
3/IeKTPOCTaTUYeCKoro Iosisg B Bakyyme. [IpuMeHeHue Teopemsl I'aycca K
pacueTy HEeKOTOPBIX 3/IeKTPOCTaTUUeCKUX MoJjieil B Bakyyme. LIUpKysiys
BEKTOpa HalpsUKeHHOCTH  3/IeKTpocTrathueckoro mnosd.  [loreHuuan
3/1eKTpPOCTaTUyecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT IOTeHLyaa.
OKBUIOTeHLMa/IbHbIe TIOBEPXHOCTU. Bblunc/ieHre pasHOCTH MOTeHLUaioB
T10 HaNPsPKeHHOCTH T10JIS.

Tema 4.2. Dnekmpuueckoe nose 8 dusneKmpukax. TUIbl [AU3/1eKTPUKOB.
[Tonspusanus ausnekTpukoB. [Tossipu3oBaHHOCTL. Harnps>keHHOCTh 1071 B
JUSJIeKTpUKe.  JyeKkTpuueckoe cmeljeHve. Teopema Taycca s
3/1eKTPOCTaTUYeCKOro 110/ B AU3J/IeKTPHKe. Y C/IOBUS Ha TpaHulie paszesa
JIBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 4.3. TIpo8OOHUKU 8 3/eKmpocmamuyeckom nosje. DJIeKTPOEMKOCTb
yeZMHeHHOro IpOBOAHUKA. KoHAeHcaTopbl. DHeprus CUCTeMbl 3apsi[ioB,
yeZJMHEeHHOr'0 POBOJHUKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 31eKMpu4ecko20 noss. DNeKTPUUeCKUM TOK, CUla U
IUVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIas Cula |
HarpspKeHue.

Tema 4.5. TIlocmosHHblli  31ekmpuueckuti mok. 3akoH  Owa.
CorpoTuB/ieHre IPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH JIKoyisi-
Jlenua. 3akoH Oma [ HeOJHOPOJHOrO YydyacTKa Lenu. I[lpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX Liereil.

Pazpgen 5.

MarneTusm.

Tema 5.1. MacHumHoe nose 6 6akyyme. MarHutHoe T10jle M €ro
XapakTepucTuKu. 3akoH buo-CaBapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacyeTry  MarHMUTHOro nions. 3akoH Awmmepa. BsaumogeiictBue
rapassie/bHbIX TOKOB. MarHuTHasi TOCTOSIHHas. EJWHUIBI MarHWTHOU
WHJYKLIMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojsi. MarHutHoe moJjie
JIBIKYyLerocsi 3apsiia. [JlelicTBMe MarHWTHOTO TMOJS Ha JABWKYLIMNCS




3apsA. [IBrkeHue 3apspKeHHBbIX YaCTUL] B MarHUTHOM I10j1e. Y CKOpUTeJIU
3apspkeHHbIX uactul. O¢dekrt Xosmna. Lupkynsauus Bektopa B
MarHUTHOIO T0Ji1 B BaKyyMe. MarHuTHble M0/l COJIEHOWJAa U TOPOUJa.
[ToToK BekTOpa MarHUTHOW WHAYKIMU. Teopema ['aycca ans mons B.
PaboTa 1o mepeMelrieHrIo MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHas UHOyKYusi. SIBjieHUe 3/IeKTPOMarHUTHOMN
vHAyKUMK (omnbiTel Papasiest). 3akoH Papajess U ero BbIBOJ, U3 3aKOHA
COXpaHeHUs1 3Hepruu. BpailleHue paMKyd B MarHMTHOM moJie. Buxpesbie
TOKU (TOKM DPyKo). UHAYKTHBHOCTH KOHTYpa. CaMouHAyKLus. Toku mipu
pa3MbIKaHUM U 3aMbIKaHWU 1enu. B3aumHas unaykuus. TpanchopMaTophl.
OHeprusi MarHUTHOI'O T1OJIS.

Tema 5.3. MacHumHoe none 6 egeujecmee. MarHuTHble MOMEHTHI
JIeKTPOHOB U aromoB. /[lna- ¥ rmapamarHeTusM. HamarHuueHHOCTb.
MaruuTtHoe 1ojie B BellleCTBe. Y(JIOBUS Ha TIpaHuUlle pasjesa JBYX
MarHeTUKOB. ®deppoMarHeTUKu U KX  CBOWCTBa. [Ipupoga
(dheppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 0451 316KMPOMAHUMHO20 NOJA.
D/NeKmpoMazHUmHble 80/Hbl. BuxpeBoe 3nekrpuueckoe riose. Tok
cMelleHusl. YpaBHeHuWs MakcBe/uia [Ji1  3/IeKTPOMarHUTHOIO — I1OJIS.
OKCIlepyMeHTalbHOoe ro/1yuyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
IuddepeHLianbHOe ypaBHeHME 3/1eKTPOMAarHUTHOM BOJIHBI. DHEpPrus U
HMMITYJ/TIbC 3JIEKTPOMarHuTHOU BOJIHBI. VI3yueHre AUMoJis.

Tema 5.5. IlpumeHeHue MmazcHemu3ma 6 mexHuke. IIpuMmeHeHune
3/IeKTPOMAarHUTHBIX BOJIH. [IpyMeHeHVe MarHeTu3Ma B TeXHUKe.

Pa3nen 6.

Omnruka.

Tema 6.1. HumepcpepeHyus cgema. Pa3BuTue TpejcTaBIeHUN 0 MpPUPO/ie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniivs cBeta. Metoasl HabmoeHUss WHTep(epeHIMd CBeTa.
WuTepdepeHnys cBeTa B TOHKUX IJIeHKax. [IpuMeHeHre UHTepdepeHLIUH
CBeTa.

Tema 6.2. ugppakyus ceema. IpuHuun [toiireHca-®dpenHesns. MeTo/;, 30H
®penens. [IpsimonvHeliHoe pacnipocTpaHeHue cBeTa. [Iudpakims OpeHesns
Ha KpYyIJIOM OTBepCTUM U aucke. [udpakiusi dpayHrodepa Ha OJHOM
mem. [dudpakuys PpayHrodepa Ha AUPaAKLMOHHOM — pelleTke.
[IpocTpaHcTBeHHasi  pelileTka. PaccesHue cBeta. [udpakims Ha
MpOCTpaHCTBeHHOU peliieTke. ®opmyna Bysbda-bparros. Pa3pernatoriias
CTIOCOOHOCTH ONTHYECKHUX TTPUO0pOB. TToHsATHE 0 Tonorpaduu.

Tema 6.3. BzaumooOelicmgue 31eKMPOMA2HUMHbIX B0/H C 8eljeCmeoM.
HOucnepcusi cBeTa. DJIeKTPOHHasi Teopusi fucriepcyy cBeta. [lorsoijeHue
(abcopbrust) cBeta. Dddekt [doriepa. U3nyuenue YepeHkoBa-Basuosa.
Tema 6.4. INonspuzayus ceema. EcTeCTBeHHBIN U TMOMSIPU30BAHHBIN CBeT.
[Monsipuszaiusi cBeTa TMPU OTPA’KeHWU W TIPeJIOMJIEHMH Ha T'paHULe [BYX
[IM3/1eKTPUKOB. [IBOliHOe mnyuenpernomieHue. [Tossipu3aljioHHbIE TIPU3MBI
U TNOJApPOUAbl. AHamu3 II0/pU30BaHHOrO cBera. VICKycCTBeHHas
onTHYecKasi aHU30Tponus. BpallieHre NI0CKOCTU MOsSIpr3aLvu.

Tema 6.5. [IpumeHeHUe ONMUKU 8 MexXHUKe.

Pazpgen 7.

KBanroBas onruka.

Tema 7.1. Tennogoe u /MOMUHECUEHMHoe u3/iayueHue. Buabl v3nyuyeHus.
TeryioBoe u3nyyeHHe W ero xapakTepuCTHKHU. 3akoH Kupxrodga. 3akoHbI
Credana-bonbimana u cMenleHusi Buna. ®opmynel Panes-IkuHca H
ITnaHka. JIroMUHeCLIeHIHS.




Tema 7.2. @omosgpgpekm u e2o npumeHeHue. Buibl HOTO31€KTPHUUECKOTO
3¢dexTa. 3aKoHbl BHellHero (GoTto3¢¢ekra. YpaBHeHHe DVHIITeNHHA [/
BHelliHero ¢oTo3ddeKkra. IKCriepruMeHTabHOe TIOATBEP K/[eHe KBAaHTOBbIX
cBolcTB cBeTa. [IpuMeHeHue poToaddekTa.

Tema 7.3. Dppekm KomnmoHna. JHeprusi © umny/abC ¢otoHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMmeHTapHasi TEOpUsl.

Tema 7.4. [EOuUHCMBO  KOpPNyCKyAspHbIX U  BO/HOBbIX  CBOlCM8
3/1eKMPOMACHUMHOR20 U3/MyUYeHUSs].

Tema 7.5. Onmuueckass nupomempusi. TerioBble WCTOYHWUKM CBeTa.
Metozpl ¢uKcalMM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUUECKON
MTUPOMETPUH.

Pa3gen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3epdopga. JluHeliuatbiii crieKTp aTomMa Bojjopofa. I[Toctynatbl Bopa.
OmnbiTel @panka U I'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-680/Ho80l Oyanusm ceoticmg sewjecmed. BosiHbl
Oe Bpolina. HekoTopble cBOMCTBa BOJH /e Bpoiis.

Tema 8.3. CoomHoweHue HeonpedeneHHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwee ypasHeHue ILlIpeduHeepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSIHULL.

Tema 8.6. PeweHue ypasHeHus llIpeduHeepa 0151 npoCcMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uKu amomos u moaekya. IIpuHLurI
MIPUYMHHOCTY B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU TIPSIMOYTO/MBHOM «IOTEHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CT€HKaMH». IIpOXO’K[eHHe YaCTHI[bl CKBO3b
MOTeHLMabHbIN H6apbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKUN OCLIW/IJISITOP B KBAaHTOBOW MexaHHWKe. ATOM BOZOpOZa B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CrimH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3IMuuMMOCTH
TOXJeCTBeHHbIX yacTtull. [IpuHumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe T1O0 cocTossHusIM. [loHsiTe 00 SHEepreTUYeCKUX YPOBHSIX.
MovnekynsipHble  CrieKTpel.  KOMOWHaIlMOHHOe — paccessHWe — CBeTa.
[Tornowjenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornrhuyeckue
KBaHTOBBIe reHepaTopHI (J/1a3ephl).

Pazgen 9.

®du3nKa aTOMHOI0 sAApa.

Tema 9.1. Ceolicmea amomHbix sidep. Pa3mep, cocTaB U 3apsii aTOMHOTO
anpa. MaccoBoe ¥ 3apsifioBoe uMcia. JledeKT maccel U 3HEprus CBs3U
sapa. CnuH sijpa M ero MarHUTHBIM MOMEHT. fljepHble cuibl. Mogenu
anpa.

Tema 9.2. PaduoakmueHbili pacnad. PafyoakTHBHOe W3/yueHUe U €ero
BUAbl. 3aKOH pajvoakTUBHOro  pacriaga. [lpaBuna  cmeleHus.
3akoHOMepHOCTU anb(a-pacrnaga. bera-pacnag. HewtpuHo. ['amma-
V3J/lydyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJIOLeHre raMMa-Uu3/IyyeHus
(odbdekr Meéccbayspa). Meroabl  HaAOMIOZEHHST W PErHMCTpaLvy
PaIMOaKTUBHBIX M3/Ty4YeHUU U YaCTHLI.

SAnepHble peakiMu Y UX OCHOBHbIe THUIIbIL. ITo3uTpoH. Bera-tunroc-pacrnag.
OneKTpoHHbIM 3axBaT. OTKPbITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SpepHble peakuu TOJ JeUCTBHEM
HeUTPOHOB. Peakuus penenus sapa. Llennas peakuus penenus. Ilonsarue o
siiepHoM SHepretuke. Peakiusi cuHTe3a aroMmHbIX sifep. IIpobsema




YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

Tema 9.4. dnemenmapHbie uacmuybl. Kocmuueckoe usnyueHve. MOOHbBI U
UX CBOMCTBAa. Me30HBI ¥ HUX CBOWCTBA. TuMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTvll. YacTulbl ¥ aHTU4YacTULibl. ['uneponsl. CTpaHHOCTH
M UYeTHOCTb 3J/ieMeHTapHbIX uYactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

4.3. Tlpaktrueckue (CeMHUHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0eMKOCTb NpYBe/ieHbl B Tabmie 5.

Tabsuia 5 — [MpakTHuecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmel . [IPaKTUYeCKO | paszen
TeMbl mpakTUYeCKUX TpynoéMKOCTb, o
1/ N MpakKTUYeCKUX U a
3aHSATUA ” (4ac)
m 3aHATUN MOATOTOBKH, | AUCLIUI
(uac) JIVHBI
Cemectp 1
KunHematuka v fuHaMUKa
1 A Penienue 3amau 6 1
MaTepuasbHOW TOUKH
XapaKTepHUCTHUKH BOJTHOBBIX
2 P P Perienue 3azmau 6 2
TMPOLeCCOB
MouJiekynsipHO-
3 y/AP Penienue 3amau 5 3
KMHeTHYecKasl TeOpus
Cemectp 2
XapakTepuCTUKA
4 P P Pemienne 3amau 6 4
371EKTPUYECKOT0 TOKA
WNHayKUys MarHUTHOTO
5 | ons. CUsbl B MarHATHBIX Pemtenue 3amau 6 5
TOJISIX
WuTepdepentms
6 PgeperIp, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemnienue 3amau 6 7
dorosrddext
ATOM BOZOpOAA, TIOCTYJ/IAThI
8 AOPOAR, y Peiienue 3aau 6 8
bopa
9 | AnepHbie peakuu PerieHue 3azjau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTHUS
Tembl 1ab0PaTOPHBIX 3aHATUHN U UX TPYJOEMKOCTb TPUBe/ieHbI B Tabmutie 6.

Tabnwiia 6 — JlabopaTopHbIe 3aHSITHS U UX TPY/I0EMKOCTb

N3 Hux Ne
No T MpaKTAYeCKO | paszen
/ HaumeHoBaHMe 1abopaTopHbIX paboT* PYAOEMKOCTE /] a
n > (uac) MOATOTOBKH, | AUCLUII

(uac) JIUHBI
Cemectp 1

1 | MawmHa ATBy1a 4 1
2 | Masarauk Makcsesia 5)




3 | OnpefienieHyie CKOPOCTH 3BYKa B BO3/yXe 4 2

4 OnpesieneHyre MoKasaresisi aAuabaTel Jjist 4 3
BO3/yXxa

Cewmectp 2

5 OrnpeziesieHye 371eKTPOEMKOCTH 5 4
KOH/leHcaTopa

6 Omnpegenenye y/ieflbHOIO CONPOTHUBJIEHUS 4 4
TIPOBO/IHUKA
OnpejeneHvie ropu3OHTaIbHON

7 | cocTaBnsitolei HaMPsLDKEHHOCTH 4 5
MarHUTHOTO MOJIs 3eMJIU

8 | Konbua HeroToHa 4 6

Cemectp 3

9 | IIpoBepka 3aKOHOB TeIJIOBOT'O U3/1yUYeHUs! 4 7

10 OmneiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboTtoapdekra

11 Onpejenenye MYPUHBI 3allpeliéHHON 30HbI 5 8
TIO/TYTIPOBOJHUKOB

12 OnpefienieHre SHePrUM aabQa-yacTUl] Mo 4 9
MpoOery B BO3ZyXe

Bcero 51

IMpumeuarue: *membt 1a60pamopHbix pabom Ha cemecmp AGASIOMCA 8APUAMUSHBIMU U ONpedeasiomcst Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabsuiia 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne Ne pa3zgena
/ HaumeHoBaHue 1abopaTopHO¥ paboThI JUACLIUTIIUH
1 bl
Cemectp 1
1 | MammHa ATBy1a 1
2 | MasitHuk MakcBeria 1
3 | Mastauk Ob6epbeka 1
4 | CTOJKHOBEHHS 111apOB 1
5 | I'mpockon 1
6 OmpezienieHe  yCKOpeHWs] CBOOOJHOTO  TafieHUs TPH  TTOMOIIU 2
000pOTHOT'0 MasiTHUKA
7 | KpyTuibHBIM MasiTHUK 2
8 | Hak/IoHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpenenenue ko3 duieHTa BI3KOCTU BO3AyXa 3
11 | Onpezenenvie mokasaTess aauabathl A7 BO3AyXa 3
CemecTtp 2
12 | OnpefiesieHre 3/1eKTPOEMKOCTUA KOHZIEHCATOpa 4
13 | OnpeyiesieHue y/1eJIbHOTO CONPOTUBJIEHUS MPOBOJHUKA 4
14 | M3yueHue npoLieccoB 3apsifia U pa3ps/ia KOHJeHcaTopa 4
15 | MiccneoBaHye pelakCallMOHHBIX KOJIe0aHUH 4
16 | MiccneoBanye pe30HaHCA B 37IEKTPUUYECKOM KoJiebaTe/lbHOM KOHTYpe 4
17 | OnpefeneHve yeabHOrO 3apsifia 371IeKTPOHa 4
18 OrnpesiesieHVe  TOPU30HTATbHOM  COCTaBJISAIOIIEM  HANPSOKEHHOCTH 5
MarHuTHOTO MO0JIsl 3eMJIU
19 | VccnenoBanue ructepesuca (heppoMarHUTHBIX MaTepHasioB 5




20 | ViccnepoBanuve B3aMMHOW MHAYKLAU 5
21 | ViccemoBanyie 3/1eKTPUUECKUX KOTeOaHWM B CBSI3aHHBIX KOHTYPAx 5
22 | OnpepiesieHre yzie/IbHOTO 3apsifia 371eKTPOHA METO,0OM MarHeTpoHa 5
23 | burnipusma @peHens 6
24 | Konbla HeroToHA 6
25 | Indpakiys I0CKUX BOJIH Ha ITe/In 6
26 | IudpakiMoHHas pelieTkKa 6
27 | XapaKTepUCTHUKU MPU3MBbI U AUGMPAKIIMOHHOM pelleTKU 6
78 [Tonspusanus cBeta. 3akoH Maimoca. KpyroBas u siaunTudeckast 6
TNoJIIpU3aLun
29 | BpaieHue mI0CKOCTH MOJIIPU3aliun 6
30 | MarauTHOe BpalljeHue IIJIOCKOCTH T0JIsIpU3aLyiu 6
31 OrnpesenieHve JJIMH BOJIH  CIHEKTPaJbHBIX JIMHUM C  T[OMOLIBIO 6
CIIeKTpOMeTpa
Cemectp 3
32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYeHUs 7
33 | OnbiThl CTONETOBA 10 U3yYeHuto dhoTodddekra 7
34 W3yyeHne crmekTpa aTroMa BOAOPOJA C TIOMOLIbIHO AW(paKLMOHHOTO 8
CIeKTpoMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS METayIOB U 8
T0JIyIPOBO/IHUKOB OT TeMIIepPaTypbl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHure LIMPUHBI 3aNIPel|EHHON 30HbI M10JYyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezenieHre 3HePryuy anbda-uyacTHIl 1o Mpobery B BO3ayxe 9
40 | ViccneoBaHye SHepruu -usnyueHus 9
4.5. BelImosHeHHe KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TIpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroImxcs
Bujibl camocTosiTe/IbHOM paboThI U ee TPYZA0eMKOCTb TIpUBe/ieHbI B Tabuiie 7.
Tabsmiia 7 — Bugbl camocTosiTenibHOM paboThI U e€ TPYA0EMKOCTD
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 81 43 31 v
pucuuruinHel (TO)
[ToaroroBka K TeKylilieMy KOHTPOJIFO 81 43 31 v
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 81 43 31 v
arrecrauuu (ITA)
Bcero: | 243 129 93 21

5. TlepeueHb yueOGHO-MeTO[MUECKOTO 0OecrieueHust
JUTSI CAMOCTOSITe/TbHON Pab0ThI 00yUarOIIUXCS 10 AUCLATUTAHE (MO/YJTIO)

YueOHO-MeTOMYeCKHe MaTepuasbl [l CaMOCTOSITeNbHOM paboThl  00yuaroIuxcst

yKasaHsbl B ILII. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U IEKTPOHHBIX yueOHBIX U3aHUH
[TepeueHb MeuaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHU NpUBe/IEH B Tabsuiie 8.




Tabsmia 8— IlepedeHb MeYATHBIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

Komuectso
5K3eMIUISIPOB
Uginil;/ oc bubnuorpadurueckas cchbika B 61/(1513”1;;23@
3/IEKTPOHHBIX
9K3eMIVISIPOB)
53 Kypc obmei pusuku: B 3 T.: yuebHoe mocobue / 1. B.
C12 CasesbeB. - M.: Hayka: ®usmariaur, 1977 - T. 1: 84
MexaHuka. MosnekyJisipHasi pusuka. - 1977. - 432 c.
53 Kypc dusuku: yuebHoe nocobue / T. Y. Tpodumosa. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https:// CasenbeB, . B. Kypc obmeli ¢usuku. B 3 ToMmax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. Moneky/sipHasi pu3Mka: yueOHHK

Pedicum docmyna: ons
asmopu308aHHbIX

nnsa BysoB / W. B. CasenbeB. - 20-e u3g., crep. -
Cankr-ITetepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CaBenweB, . B. Kypc dusuku. B 3 Tomax. Tom 2.

e.lanbook.com/book/

07521 OnektpuuectBo. Konebanusi u BomHbel. BosHOBas
onTvKa: yueOHOe Tmocobue ans By3oB / WU. B.

Pedicum docmyna: ons
asmopu308aHHbIX

CagesbeB. - 9-e u3f., crep. - CaHkT-IleTepOypr: JlaHb,
2026. - 464 c. - ISBN 978-5-507-54344-1.

nosb3osamesell.

https:// CaBenbeB, 1. B. Kypc obme#i ¢usuku. B 3 Tomax.
e.lanbook.com/book/ | Tom 3. KBaHTOBasi ontrka. AToMHasi pusrka. Pursnka
440198 TBepgoro Tena. Pdusvka aTOMHOrO  fgapa U

Pedicum docmyna: ons
asmopu308aHHbIX

3/IeMeHTapHBIX YacTul]. y4eOHUK ajs By3oB / U. B.
CaBenbeB. - 16-e u3pg., crep. - Caskr-IletepOypr:

nosib3oeamesnetl. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usuku: YuebOHoe
catalog/product/ nocobue pans By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wusg., crep. - Mocksa:
Peascum docmyna: ona | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nonb3oeamesell.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢u3mku: YuebOHoe
catalog/product/ nocobue pansi By3oB: B 5 Tomax Tom 2
470190 TepmoanHaMuKa U MosekyJ/sipHas ¢usvka / CUBYXUH
Pesicum docmyna: oas | A.B., - 6-e uspn., crep. - MockBa: ®U3SMATIINT,
asmopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3ogamesneli.



https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://
znanium.com/

WNpopoB, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6
i d=470867 yuebHoe 1iocobue / WM. E. Wpopmos. - 17-e uspg. -
; 3 3 Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
eoretint goemynd: G | 978-5-93208-519-6.
asmopu308aHHbIX
nosb3oeamesneltl.
https://
znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHoe
catalog/product/ nocobue 151 By30B: B 5 Tomax Tom 3: DnekTpruecTBo
549781 / CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pesicum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.
nosb3oeamesetl.
https://
znanium.com/
catalog/product/ CuByxuH, [I. B. O6mmii kKypc ¢usmku: YueOHoe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:
Peacum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
asmopu308aHHbIX
nosb3oeamesnell.
https:/
znanium.com/ WNpopos, WM. E. DOnekrpomarHetusm. OCHOBHbIE
catalog/document? )
) 3aKOHbI: yueOHoe mocobue / Y. E. Vipozos. - 14-e u3g,.
id=470883 N
p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
eoretm docmynd: G| 1SBN 978-5-93208-520-2.
aemopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Wpogos, U. E. KBantoBas ¢du3uka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6 .
id=470861 yuebHoe rtocobue / U. E. pozos. - 9-e usg. - Mocksa:
lp 3 3 Jlabopatopust 3HaHwii, 2025. - 261 c. - ISBN 978-5-
evicum docmyna: 01l | gango 17 9
aemopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Upomos, U. E. 3azaun mo obujeit ¢dusvke: yueGHOe
catalog/document?
d=476087 nocobue gnst BysoB / U. E. Wpogos. - 17-e usg. -
;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoietint GoCtyd: I | 978-5-93208-513-4.
aemopu308aHHbIX
nosib3oeamesetl.
https://urait.ru/ CaszoHoB, A. b. SfgepHas ¢u3uka: yueOHUK /s
bcode/563653
Pesicum docmyna: ons By30B / A. b. Ca30HOB. - 2-e uU3[., UCIIP. U [OIL -
' Mocksa: U3parensctBo FOpairt, 2025. - 320 c. - ISBN
aemopu308aHHbIX

nosab3ogamesetl.

978-5-534-11829-2.



https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867

7. IlepeueHb 371€KTPOHHBIX 00pa30BaTe/ILHBIX PECYPCOB
VH(OpMaLMOHHO-Te/IEKOMMYHUKALIMOHHOU ceTH «VIHTepHeT»
[Tepeuenn 3JIEKTPOHHBIX obpa3zoBareyTbHbIX pecypcoB MH(OPMaLMOHHO-
Te/IeKOMMYHUKALIMOHHON ceTh «VIHTepHeT», HeoOXOAMMBIX /[Jii OCBOEHMS AWUCLIUITUHbI
nipuBe/ieH B Tabmuie 9.

Tabmua 9 — TlepeueHb 3/€KTPOHHBIX OOpa3oBaTelbHBIX peCcypcoB HH(OPMALMOHHO-
TeJIeKOMMYHUKAL[MOHHOM ceTu «VIHTepHeT»
URL agpec HaumeHnoBanue

https: -sCi .

.ttP s//new-sclence.ru/category/ NurepHeT->)KypHan «HoBast Hayka». Pa3zen dusuka
fizika/
https://openedu.ru/ Ob6pa3oBarenbHasi natgopma «OTKpbITOE

obpa3oBaHHe»

https://fizikaguap.ru/ O6pa3oBarenbHbIi pecypc Kadeapsl ¢pusukn ['Y ATl
https://Ims.guap.ru CucremMa AUCTaHIIMOHHOTO 00yueHus: 'Y AIT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHb mporpamMMHOro obecrieueHusi, HCMOMb3yEMOrO0 IIPU OCYILeCTBIEHUU
oOpa3oBaTeTbHOTO TPOLiecca Mo AWUCIUATUIMHE.
[TepeueHb UCII0/1b3yeMOro MporpaMMHOro obecrnieueHusi npegcrarieH B Tabure 10.

Tabsmia 10— [TepeueHb MPOrpaMMHOT0 0OecrieueHust

Ne 11/11 HauMmeHoBaHue

OneKkTpoHHasi HGOPMaILMOHHO-00pa3oBaresbHast cpeia 'Y ATl «VIHTerpupoBaHHast
cpepa obOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npukaszom ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
Moayned W uX (YHKUMOHA/JbLHOEe Ha3HAueHWe U37I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdurmanbHbli  caT o0pa3oBaTeNbHOM oOpraHu3aiui B ceTH  «VIHTepHET»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#éH B 3KCILTyaTaljlio
[Tpukasom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAITI, uHdopmaius o JUieH3UH Tpe/iCTaB/eHa
10 cchlTKe https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'YAII, uH(popmauusi o JULleH3UM TIpeJCcTaBjieHa 0
ccolike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

6 VLC mediaplayer (suensust GNU Lesser General Public License 2.1+)

8.2. [lepeuerb  MHGMOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HWCIOJb3yeMbIX  TIpU
OCYIIIeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLieCca Mo AUCIUIIIAHE

[TepeueHb KCIO/IB3yeMbIX HMH(OPMAI[MOHHO-CIIPABOYHBIX CUCTEM TPEACTaB/I€H B
Tabnie 11.

Tabsuia 11— IlepeueHs MHGOOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1t HanmeHoBanue
OnekTpoHHBIN Karanor ombmmoreku I'YAIT ¢ moctyriom K 6a3se MOTHOTEKCTOBBIX
1 uspannii (https://lib.guap.ru), goctym yepe3 nuuHbIi KabuHeT ynTarens 6uOIMOTEKN
I'YAII

2 HayuHast ssiektpoHHast 6ubmuoreka «eLIBRARY» (https://elibrary.ru/), moctyn



https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/

yepe3 JIUUHBIA KaOuHeT uuTarens Oubmmoreku I'YAII, a takke mo IP -azpecam
I'YAIl

3 OBC «Jlanb» (https://e.lanbook.com/), mocTym uepe3 JMUHBI KabOWHET 4dWTaTess
oubmoteku ['YAII a Takxke 1o IP -agpecam I'YATT

4 9BC KoHcopimyma aspokocMuueckux By30B Poccum (http://elsau.ru/ suai), goctyn
no IP-agpecam I'Y AT

5 9BC Znanium (https://znanium.ru/), AOCTyI uepe3 JIMUHBLIM KaOWHET YHUTaTess
oubmoteku ['YATI, a Taxke o IP -agpecam I'YATI

5 O6pa3oBarenbHas mnardopma «HOpait» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTartens bubmoreku I'Y ATl a Takxke 1o IP -agpecam I'YAIT

. HayuHast snektponHass Oubimoreka «KubepJlenunka» (https://cyberleninka.ru/),
CBOOOHBIN TOCTYTI

9. MarepuanbHO-TeXHUYecKast Oa3a
CoctaB MaTepHasbHO-TEXHMUYECKOW 0a3bl, HeOOXOAWMOW /s  OCYILeCTBJIEHUS
obpa3oBaTesTbHOTO TIPOLiecca 1Mo JUCHUIIMHE, TIpeicTaB/ieH B Tabuie 12.

Tabsura 12 — CocTtaB MaTeprabHO-TEXHUUECKOW 0a3bl

No HavimeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropuu
n/ MaTepHaTbHO-TEXHUUECKOU 0a3bl P ayuTop

YuebHast ayguToOpUsl [l 3aHATHM JIEKLMOHHOTO THIIA,
nabopaTOPHBIX — 3aHSATHM, 3aHATHM CEeMHUHApCKOTO TWIIA,
TPYINOBBIX U WHUBHUIYATbHBIX KOHCY/IbTAL[M, TEKYILEero
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTeCTariu.

OcHaijeHre: CreLyali3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpeacTBa oOyueHus, ciyKaliye [jist IpeACTaB/IeHUs yueGHOH ITerepbypr, yi1.
uHpopMary  OOJIBIION  ayJUTOPUH; naboparopHoe | l'actenno, z. 15,
obopysoBaHie (KOMIUIEKT TIpu6opoB s dusnueckux | ayAutopus Ne31-046
H3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoijnag);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM — 07;
FRM - 03; FRM — 02; FRM — 01; FRM — 04; FRM — 05;
FRM - 10.

YuebHast ayiUTOpHst [Jisi TPAKTHUECKUX 3aHSATHH, 3aHATUN
CEeMHUHApPCKOTO THIA, /1ab0paTOPHbIX 3aHATHH, TPYIIOBBIX U
WHVBUIya/IbHBIX KOHCY/IbTAlUii, TEKYI|ero KOHTPOJIS U
MPOME)KYTOUHOM aTTeCTaIlyu.

OcHalljeHye: CIrieLMaaM3UMpoBaHHas  Me0esb; TexHuueckue | 196135, r. CaHKT-

2 cpeficTBa 0OyueHus, CIy»Kaijye J/1s pefcTapieHns yde6Hoii | [letepOypr, yii.
vuHdopMaipy  Gonbmol  aygutopuu;  1aboparopHoe | l'acteso, 4. 15,
obopygoBaHre (KOMIUIEKT TpuOOpoB i (usuueckux | ayauropus Ne31-04s
r3MepeHUi (371eKTPOHHBIN 3aBo/l D/ibBpO Bpoiyias);
YcranoBgu FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10




YuebHast ayguTopusi [/l 3aHATAN JIEKIIMOHHOTO THIIA,
3aHATUMN CEeMHHApCKOro TUIA, TPYIIOBBIX u
VHAVBUAYaNbHbIX KOHCYJ/IbTal[il, TeKYLero KOHTPOJsi U
TPOME)KYTOUYHOM aTTecTaluu.

OcHairleHye: Crielianu3upoBaHHasi Mebenb; TeXHUYeCcKHe
cpeAcTBa 00yJeHus], C/Ty>Kallye [Jjist pe/iCTaB/IeHus yueOHOM
vH(dopMaluu O0/bIIIOM ayIuTOpUH; Habop
JIEMOHCTPALIMOHHOTO 000PYZ0BaHUS.

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-01

YuebHasi ayauTOpUs s TIPaKTHUeCKWX 3aHATUM TUIIa,
71ab0paTOPHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYNMNOBBIX U WHJWBUAYAJbHBIX KOHCYJbTALUi, TEKYIero
KOHTPOJIS1 U TIPOMEKYTOUHOM aTTeCTaluu.

OcHalljeHVe: Criel{UaJM3UpOBaHHasi Mebesb; TeXHUUecKue
cpeAcTBa 00yJeHusi, Cy»Kallye /JIs TIpeJicTaB/ieHust yueOHoM
vHdopMalid  OOMBIION  ayAUTOPUY; naboparopHoe
obopyzoBaHre (MOAy/bHBIE ab0OpaTOpPHbIE YCTAaHOBKU I10
anektpoMarHetusmy: ®IIO — 03, OIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKDOCHCTeMbl; jabopaTopHble paboThl  TIO
BO/IHOBOM onTuke: 1. bunpusma @penens, 2. Kombna
HeroToHa, 3. [Iudpakius naockux BomH, 4. JudpakuyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHve AJIMH BOJH
CTIeKTpa/IbHBIX JIMHUH; 1abopatopHslii ctena UT3-OM-IT-I10
(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-04

YuebOHast ayquTopus J1s 1ab0paTOPHBIX 3aHATHM.

OcHalljeHre: CrieUani3vpoBaHHasi Me0esb; TeXHUUYeCcKue
cpencTBa oOyueHus, CIysKallye AJisi TIpeJicTaB/eHust yueOHoH
vHbopmaly  OonblOW  ayauTopuM;  JlabopaTopHOe
obopyzioBaHre (MOAy/bHBIE J1abOpaTOpHBIE YCTAaHOBKU TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, OIIO — 05,
DI1D - 08, PIID — 11, PIID — 12, PII3 — 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JjiabopaTopHble pPaboOThI IO
BOJIHOBOU onTvke: 1. bumnpusma ®Ppenens, 2. Kosbla
HeroToHa, 3. dudpakuuys Maockux BoJH, 4. JudpakijpoHHas
pewetka, 5. [Tosgpusanus ceera, 6. OnipeziesieHre JIMH BOJIH
CTIeKTPa/bHBIX JIMHUH; m1aboparopusblid ctrens UT3-OM-I1-I10

(OO0 «ITpodobpazoranue» r. KazaHn)).

196135, r. CaHKT-
[MetepOypr, yii.
I'acrenno, . 15,
ayauropus Ne32-06

YuebHass  ayguTopusi  AJi1  TIPAKTHUECKUX  3aHSATHH,
nabOpaTOPHBIX  3aHSITHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYIIOBbIX W WHAWBUAYA/IbHBIX KOHCYJ/bTAllUi, TEKYIero
KOHTPOJISL ¥ IPOMEXXYTOUHOU aTTeCcTaljuu.

OcHalljeHre: Criel{UaJM3UpOBaHHasi Mebesb; TeXHUUecKHe
cpezicTBa 00yUeHws, Cy>Kallye /sl IpeACTaB/ieHust yaeOHOM
vHbopMaLn OostbILION ayIuTOpUY; nabopaTopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaauc», . MockBa); 1abopaTopHbie cTeHAbI V-
AYT-TI0, YUC-AB-IIP, YUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIIT «YuebHast TexHHUKa», I. MOCKBA)).

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, . 15,
ayauropust Ne32-05.




YuebHast ayauTopHs Aisi 1ab0paTOPHBIX 3aHITHH.
OcHalleHue: crieliasM3upoBaHHast Me0esb; TexXHUYecKue
cpeAcTBa 00yYeHus1, Cy>Kalle /IJis TIpe/iCTaB/ieHnst yueOHOM 196135, 1. CaHKT-
uHpopMariu  OosbIION  ayauTopuM;  JlabopaTopHoe -
7 | obopyzmoBanue (y1abopatophbiii komruiekc JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble CcTeHb M-
AYT-IIO, YUC-AB-[P, YUC-AB-YCII-IIO (000
[Tpodobpazosanue, r. Kasanb); ycranoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

[TetepOypr, yii.
I'acreno, a. 15,
aymuropust Ne32-03.

10. OtueHouHBIe Cpe/iCTBa [J1s1 MPOBe/|eHKs POMEXXYTOYHOM aTTecTal[uu
10.1. CocTaB OLIEHOYHBIX CpEeACTB [Jisi TPOBeJeHUs MPOMEXYTOYHOU aTTecTaluu
o0yuaroluXxcs 1o JUCIUTUIMHE TIpUBeIéH B Tabsuie 13.

Tabsmiia 13 — CocTaB OLEHOYHBIX CPe/CTB /IJ1s1 IPOBeIeHKs] IPOMEKYTOUHOM aTTeCTal[u!

BI/I,ZL l'[pOME)KyTO‘-IHOﬁ dTTeCTallu1 HepequL OLIEHOYHBIX CpeCTB

CI1CcoK BOIIPOCOB K 3K3aMeHy;
OK3aMeHal|MOHHbIe OUeThI*;
3azauy;

TecTsl.

JK3aMeH

Cr1cox BOIIPOCOB;
MuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TpumeuaHue: *IK3ameHAYUOHHble Buembl (hopmupyromces Ha 0CHoge 8onpocos u 3adau mabauywi 15.

10.2. B kauecTBe KpuUTepUeB OLIeHKH YpOBHS C(OPMHUPOBAHHOCTU (OCBOEHUS)
KOMITeTeHIMI 00yJaroLMUCs TIpUMeHsieTcst 5-0anibHasi IIKajaa OLleHKH CPOPMHUPOBAHHOCTU
KOMIIEeTeHLIWM, KOTopasi TipuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHast  mKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia
WCTI0JIb30BaHUsl KOTOPOMW, YCTaHOBJ/IEHbI COOTBETCTBYIOLIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmija 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIUH

OLleHKa KOMITeTeHLIMU

5-6a/UTbHast [IKana XapakTepucThKa ChHOPMUPOBAHHBIX KOMITETEHL I

OO6yyarormicst:

— r/1y00OKO ¥ BCECTOPOHHE YCBOM/I IIPOrPaMMHbII MaTepUal;

— YBEpPEeHHO, JIOTMYHO, TI0C/Ie,0BaTe/IbHO ¥ TPAMOTHO €ro M3/1araer;

— OMUPasACh Ha 3HAaHWS OCHOBHOM M /IOMOJIHUTEIBLHON JIMTEPaTyphl,
TECHO CBA3LIBAET YCBOEHHbLIE HAayUHbIE IOJI0KEeHMsI C MPaKTUUeCKOM
JleTe/IbHOCTHIO HallPaB/IeHuUs;

— yMeJi0 060CHOBBLIBAET U apryMeHTUPYeT BblBUTaeMble UM H/eH;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— cBOOO/IHO B/Ia/IeeT CUCTEMOM CITeLMaTU3UPOBAHHBIX TIOHSATHIA.

— MPaBU/ILHO BEINOMHUI 0T 90% 10 100% TeCTOBBIX 3aJaHuii .

«OT/TMYHO»

«XOPOLLIO» OOyuarormics:

— TBep/|0 YCBOWJI NPOrPaMMHBIN MaTepuasl, TpaMOTHO U 10 CyILIeCTBY
v3jiaraeT ero, ONupasiCb Ha 3HaHWsI OCHOBHOM JIUTepaTyphl;

— He JIOMyCKaeT CYI[eCTBeHHbIX HeTOUHOCTel;

— YBSI3bIBaeT yCBOEHHble 3HAHUSI C TIPAKTUUECKOM [1esiTeIbHOCThbIO
HaTpaBJIeHUS;

— apryMeHTHpYeT Hay4Hble TI0JI0’KeHUS;

— JleflaeT BBIBO/IbI U 0000IIIEHNS;

— BJIaJleeT CUCTEMOW CIeLiMa/IM3UPOBAHHbBIX TTOHITUM.




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas I1TKasia XapaKTepyCcTyKa C(hOPMUPOBAHHBLIX KOMITETEHLIMIA

— MIPaBU/ILHO BLINOMHU 0T 70% 10 89% TeCTOBLIX 3aJAHUM .

— 00yuarOIIMIC YCBOMJI TOILKO OCHOBHOM MPOrpaMMHBIM MaTepuall,
0 CYIIeCTBY W3/laraeT ero, OMUpasCh Ha 3HAHMUs TOJLKO OCHOBHOM
JIUTepaTyphbI;

— JIOIyCKaeT HeCyL|eCTBeHHbIe OMIMOKKA ¥ HETOYHOCTH;

— UCTILITBIBAET 3aTPYAHEHUs B IPAaKTUUYeCKOM TPUMEHEeHUM 3HaHU
HarpaB/IeHHus;

— 1a60 apryMeHTHpyeT HayuHbIe IT0JI0KEeHHSI;

— 3aTpyAHsAETCA B (OPMYIMPOBAHUH BBIBOZOB 1 0000II[eHHIA;

— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX MTOHATHIA.

— MPABU/ILHO BBIMOIHUAA 0T 51% 110 69% TeCTOBLIX 3aJaHUN .

«YZOBJIETBOPUTE/IbHO»

— 00yyYaroluiicss He YCBOW/I 3HAUMUTEJLHOW YacTH TPOTrPAMMHOIO
Marepuaria;
— [IOTIyCKaeT  CyIl[eCTBEeHHble OLIMOKM U  HETOYHOCTH
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJ/ieHNY;

» — UCTIBIThIBAEeT TPYAHOCTH B MPAaKTUUECKOM NMPUMEHEeHWUH 3HaHUM;
— He MOXXeT apr'yMeHTHPOBaTh Hay4UHbIe TT0JI0KEeHUS;
— He (hopMyJIUpYyeT BLIBOZOB M 000011[eHUH.
— NPABUJILHO BBITIOIHUII MeHee 51% TeCTOBbIX 3aaHuil .

npy

Ipumeuanue: “no pewenuto kagedpbl NPOYEeHM NPABUABbHO 6bINOAHEHHbIX Mecmosblx 3a0daHull Mosicem
OblMb UIMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 33[JAHUS UM UHbIE MaTepHabl.
Bomnpocs! (3azaun) A1 9K3aMeHa Tpe/icTaB/ieHbl B Tabsure 15.

Tabnwmia 15 — Boripock! (3aaun) /151 3K3aMeHa

Ne Kop
[Tepeuenb BONpPOCOB (3a7a4) J/1s1 5K3aMeHa
n/m WHIMKATOpa
Cemectp 1

1 | Ha3oBute npeaMeT M3yuyeHUs KUHEMAaTUKU. OIIK-3./1.4

2 | [aiiTe onpejienieHre MaTepyaabHON TOUKH. OIIK-3.1.4
Teno ABWXeTCs U3 COCTOSIHUSA TIOKOS C TAHT€HLIMA/bHBIM YCKOPEHUeM at =

3 | 4 M/c2 ¥ HOpMa/iIbHBIM ycKopeHWeM an = 3 wm/c2. Haiiaure Benmuuny | OIIK-3.1.5
TIOJIHOTO YCKOPEHUs Tera a.

4 Ha3oBuTe, B Kakux eauHuLaXx usMepsierca B cucteme CUW yrioBas OTIK-3,/1.4
CKOPOCTb U YIJIOBOE YCKOPEHHe.

5 | [aiite onpesiesieHrie abCOIOTHO TBEP/IOMY TeJTy. OTIIK-3.11.4
[MpoaHanu3upyiite  OTAMUMS  C/IeAYIOUMX  (U3WYeCKUX  Mo/iesieit:

6 abcomoTHo TBEpAoe Tenmo (ATT) m MarepwanbHasi Touka. IIpuBeauTe OTIK-3.71.5
rnpuMep, B KOTOPOM OJIHO W TO ’Ke TeJ0 BBICTylaeT B KauecTBe
MaTepuanbHoW Touku U ATT.

[TokakuTe CBSI3b MeX/ly JTMHEMHOW U YIJIOBOW CKOPOCTbIO MaTepUa/ibHOM

7 OIlK-3.4.5
TOUKH.

[IpoaHanu3upyiiTe XapakTep TIPSIMOJIMHEMHOrO /BW)XKEHUs1 Tena TI0

g | W3BECTHOMY 3aKOHY /IBHXKEHHS x(t) = 10 + 2t + 0,5t2 (m). Kakou nyTh OIK-3.11.5
TIpoliZieT Teso 3a yKa3aHHoe Bpems t = 2 c? OOoOCHy#Te mNprUMeHeHHe o
3aKOHOB, MCII0/Ib3yeMbIX [/l pellieHus] 3a/JauM.

9 | CopmynupyiiTe nepBbiii 3aKOH HbIOTOHA. OI1K-3./1.4
OOBsicHUTe TIPUHLIAIT W3MEPEHWs BeJUYMHBbI CHWIbl, OCHOBAHHBIM Ha

10 OIlK-3.1.4
TpeTheM 3aKOHe HbloTOHa.

11 OObsicHUTE, KaK, COTJIaCHO BTOPOMY 3aKOHY HbIOTOHA, 3aBUCUT YCKOpeHHe OTTK-3.71.4
Tesa OT ero Macchl.




[TpuBesuTe mnprMep, WUIIOCTPUPYIOLIMKA [eUCTBUe TpeTbero 3aKoHa

12 HLfoToHa. OIIK-3.4.5
KameHb y1eXXMUT Ha [JHe COCyZa, MOJHOCTBIO MOTPY>XEHHbIM B BOoAy. Kak

13 | u3MeHUTCSl CWjla [aB/ieHWs KaMHsSI Ha [IHO, eC/u CBepxy HaiuTh KepocuH | OITK-3.1.5
(KepoCcHH He CMelIMBaeTcs ¢ Bozioi)? OOOCHy#Te CBOM OTBET.
HazoBuTe, kakoii u3 3akoHOB Keriepa ycraHaBauBaeT (popMy TpaeKTOpUHU

14 OIlK-3.11.4
T/1aHeT.
OueHuTe 3aBUCMMOCTb CW/IbI BCEMMPHOIO TATOTEHUSI OT  MacChl
B3aMMO/IEHCTBYIOIIUX Te/l W PAacCTOsIHUSL Mexxay HumMu. OOocHyMTe, Kak

15 | U3sMeHUTCA cula B3aUMHOI'O TACOTEHUs ABYX Tesl, el Maccy opHoro us | OIIK-3.1.5
Tes YBeJWYUTh BJIBOE, a PacCTOSIHMEe MeXAY TelaMU — YMEeHBbIIUTb B JjBa
pasa.

16 | [laviTe onpefiesieHre UMITyJIbCa TeJla KaK (PU3MUeCKON BeJTMUMHBL. OIIK-3.1.4

17 CdopmynupyiiTe, TIpU KaKUX YCJIOBUSIX BBITIOJIHSIETCSI 3aKOH COXPaHeHUst OTIK-3.]1.4
VIMITYJIbCa.

18 | Ha3zoBure, Kakasi pu3nyeckasi BeJIMUMHa Ha3bIBA€TCSI MOMEHTOM CHJIBI. OIIK-3./1.4
CpaBHHUTe 3aMyiCU OCHOBHOI'O 3aKOHAa JAUHAMMKHU I TIOCTYIIaTe/IbHOTO U

19 | BpaujatesibHOro JABWKeHus. Haiiaute B3auMocBsisu Mexay sStumu | OITK-3.1.5
3aKOHaMH.

20 | ChopmynupyHTe 3aKOH COXpaHeHHsl MOMeHTa UMIYJIbCa. OIIK-3.1.4

21 | aiite onpeziesieHHe paboThI KaK (hHU3MUECKON BeJTMUUHBI. OIlK-3./1.4

22 | CopmynupyiiTe, YTO TaKOe MOIIHOCTb KakK (pr3ruecKast BeJMUMHa. OIIK-3.1.4

23 OOmBsicHUTe, TIOYEMY IIEHTPOCTPEMUTE/IbHASI CWIa TIPU BpaIeHWU T10 OTIK-3.71.5
OKDY’KHOCTH He TIPOM3BOJUT PabOTHI.
Wccnenyiite paboTy CW/bl, €CA TeJI0 MacCOM m = 1 Kr Mo, ZieliCTBHEM

24 | HEKOTOPOM CWJIbI M3MEHHU/IO0 CBOK CKopocTb ¢ b0 = 1 mM/c go v = 3 m/c. | OIIK-3.1.5
OO6ocHy#Te MpUMeHeHHe 3aKOHOB, MCIO/Ib3YeMbIX /I7IsI PellieHusl 3a[jauM.

75 OO6mbsicHUTe, B UeM COCTOWT pa3Iduyhe MeXAy KOHCepBaTUBHBIMU U OTIK-3.71.5
HEKOHCEepPBAaTHMBHBIMU CUJIAMHU.
Kakoii kopabnb  [JBWKeTCS  MeJjieHHee -  Harpy)KeHHbId WU

26 | HeHarpy)XeHHbIM - TIpU OJWHAKOBOW MoufHOCTH nBuratens? O6ocHyiite | OITK-3./.5
CBOI1 OTBeT.

27 | HaiiTe onpefiesieHre NOTeHMaTIbHOU 3Hepruu. OT yero oHa 3aBUCHT? OIIK-3.1.4
OO6mbsicHUTe, KaK pab0Ta KOHCEPBATUBHOW CHJIbI CBSI3aHA C TIOTEHLIMATbHOU

28 N OIlK-3.1.4
SHeprueu.

729 CdopmynupyiiTe 3aKOH COXpaHeHUsI MeXaHW4yecKou sHepruu. IlpuBenuTe OTIK-3.]1.4
TIpYMep BBINOJHEHHs] 3aKOHA COXPaHeHHUsl SHEPrUH.
IlaH TOHKMI cTep)KeHb Maccod m = 120 r u ayuHoM | = 50 cM, criocoOHbIH

30 | BpalljaTbCs OTHOCUTENBHO OCH, TIpoXoAsilei uepe3 ero cepeauny. | OINK-3.1.5
PaccunraiiTe ero MOMEHT UHEepLMH OTHOCUTE/IbHO YKa3aHHOU OCH.
[Toka)kuTe Ha TIpUMepe TOHKOTO cTepykHs1 AauHOM 20 cm u maccout 30 T,

31 | KaK MpYMeHseTcs Teopema [IITeriHepa A1 pacyeTa MOMeHTAa MHEPLIUU TeJl OTTK-3.71.5
IpU TepeHoce OCHU BpalljeHusl C CepeJuHbl CTep)KHsS Ha OJWH U3 ero
KOHI[OB.

3 HazoBuTte Qopmysny, M0 KOTOpOM BBIUMC/ISETCS MOMEHT HMITyJbca OTTK-3,/1.4
abCoFOTHO TBEPAOTO Tesa.
Kak BbIUMC/IsIeTCs KUHeTHUeCKasi SHepryst BpallleH!s1 abCOMIOTHO TBepPZoro

33 | tena? CpaBHute C Qopmynoil aisa  KuHeThyeckod — sHepruu | OIIK-3.[.5
MOCTYMATe/bHOTO [IBUKEHUS.

34 | ChopmysiupyiiTe 1Ba MOCTYJlaTa TEOPUMA OTHOCUTE/IbHOCTH DWHILITEHHa. OIIK-3./1.4




CrpaBeiMBa /4 B CHelUaJbHOM Teopuu oTHocuTenbHOCcTH (CTO)

35 | knaccuueckasi opmysa Ajsi KWHeTHueckKod sHepruu E = m*v2/2? Ecnm | OINIK-3.1.5
HeT, TO KaK paCCUMTBhIBAETCSl KUHeTHUYeCKasl SHeprud Teja coriacHo CTO?

36 Omnpezenure, Kak U3MEHUTCS Tiepuo/, KoreOaHUN MPY>KUHHOTO MasTHUKa OTIK-3.71.5
TIPU YBE/IMUEHUH ero Macchl B 2 pasa, a »KeCTKOCTH NPY>KUHBI — B 8 pas.

37 | Kak cBsizaHa Heprusi rapMOHHUYeCKMX KOe0aHUM C UX aMIUTATY/[0U? OTIIK-3./1.5
CpenaiiTe BBIBOJ, 110 BOMPOCY: KaK OyZeT MU3MEHSIThCS XOJ, MasiTHUKOBBIX
YacoB TMpPU HACTYMJIEHWW JIETHUX >KapKuX [HeW 10 CpaBHEHUID C

38 | X0/I0AHBIMY 3WUMHUMHU JHSIMM, €C/IA 4Yachl yCTaHOBJeHbl B HeyTervieHHoOM | OITK-3.[.5
romellleHun (CTep)KeHb MasiTHUKA MeTa/sInyecKuil)? AprymeHTUpYTe
CBOM OTBeET.

39 | ChopmynupyiiTe onpejesieHre BOJHBI. OIIK-3./1.4
OOBbsicCHUTE  pa3nuuude MeXKAy TPOJOJbHBIMA U TIOTePeuHBIMU

40 OIIK-3.1.5
MeXaHWYeCKHMHU BOJTHAMH.

41 | 3anuiuTe ypaBHeHHe Oeryireil BOTHbI. OIIK-3.11.4

42 | Ha3oBurte, ueMy paBHa Cpe/iHsisi 00beMHasi TJIOTHOCTh SHEPTHUH BOJTHBI. OIIK-3./1.4
VIcTOUHMK 3ByKa W TPUEMHHUK [BWXKYTCS APYr OTHOCUTENBHO Jpyra Co
CKOPOCTSIMM LMCT M LIIP COOTBeTCTBeHHO. CKOpPOCTh 3ByKa B Cpefie paBHa

43 | 340 w/c. IlpoaHanusupyiiTe 3amauy U omnpegenure otHocutenbHoe | OITK-3./0.5
V3MeHeHWe uacTOThl 3ByKa 3a cueT 3¢¢ekra [ornepa. McTouHMK U
TPUEMHUK JIBM)KYTCSI HABCTPeUy ApyT Apyry: vuct = 40 m/c, vrp = 60 m/c.

44 | Chopmynupyiite npuHLuI [rolireHca. OIIK-3.1.4

45 | Ha3oBure orpefiesieHue UHTepQepeHLMy BOJIH. OIIK-3./1.4
CdopmynupyiiTe, UTO Ha3blBaeTCs CTOsiueld BoJHOW. [IpuBeauTe mpumep

46 Y OIIK-3.1.5
CTOSIYel BOJIHBI.

47 Ha3oBuTe OCHOBHBIE TapameTpbl COCTOSIHWS, KOTOPBbIMU OITHMCHIBAETCS OTIK-3,/1.4
TepMOJAUHAMUYeCKasl CUCTeMa.
Ha opHy uaiily BecOB mocTaBUIM OmrO/le C ropsiueii BOZOM, a Ha JPYTyiO

48 | ypaBHOBeluvBaromue eé rupyu. CoxpaHurcs v ¢ TedyeHuem Bpemenu 31o | OIIK-3.[.5
paBHOBecue? ObocHy#MTe Baill oTBeT.

49 | 3anuviuvTe ypaBHeHHe COCTOSIHUS M/ealbHOro rasa. OIIK-3./1.4

50 YKakuTe KOJMMUeCTBO CTereHeld CBOOOJBI y J>KECTKOM [JBYXaTOMHOMN OIIK-3.71.4
MosieKyJibl. C KaKUMU JABH)KEHUSIMA OHU CBSI3aHBI?

51 | Yemy paBHa paboTa ra3a B M'30XOPHOM MpOLIeCCe OIIK-3./1.4

59 OreHrTe, UyBCTBUTELHOCTh KaKOr0 TePMOMeTpa Bhbillle — PTYTHOTO WJ/IU OTTK-3.11.5
CIMPTOBOTrO (TPY MPOYMX PaBHbIX YCIOBUSIX)? i
["a3, HaxopAluMiCcs MPU MOCTOSTHHOM faBneHun p = 100 klla, uameHun

53 | 06vem ¢ V1 = 4 M3 go V2 = 12 m3. Tlokaxure, kKak paccumtbiBaercs | OITK-3./0.5
paboTa rasa B TaKOM Mpoliecce, ¥ HAWJUTe ee BeJUUUHY.

c4 CpenariTe BBIBOZBI IO XapaKTepy W3MeHeHUs TeMIlepaTypbl rasa npu ero OTTK-3.71.5
ObicTpoM pacivpeHrd. OTBeT MOsICHUTE.

55 | IlepeuncinTe, U3 KaKMX YyacTel COCTOUT TeryIOBasi MalllHa. OIIK-3.1.4
OueHUTe CUTyalMIO: Karjisi Mac/sHUACTOW JKUAKOCTA TIOMajaeT Ha

56 | MOBEpXHOCTb BOZBI M pacTekaeTcsl, 00pa3yst TOHKYIO TUIéHKy. O6si3aTesibHO | OITK-3./1.5
JIV 9Ta TJIEHKA 3aKPOET BCHO MOBEPXHOCTb BO/ibI? OOOCHYHTE CBOM OTBeT.
Ouenure cutyarnuio. YTo 00>KUraeT KOXKy CHU/IbHee: BOJja W/IM BOJISTHOM Tiap

57 | oAMHAKOBOM Macchl IpY OJHOM U TOM e TemriepaType? O6ocHyiire Bam | OITK-3./.5
OTBeT.

Cemectp 3
58 | Yo Takoe abCOMIOTHO YepHOe Tes0? OIIK-3./1.4




Bo ckonbko pa3 U3MEHUTCA IMOTOK 3HePrurv OT HUTU HadKa/JIMBaHUA J1aMIIbI,

59 | ecsiu yaBOUTH ee Temriepatypy? OBO0CHyTe Balll OTBET, OMMpasich Ha 3akoH | OITK-3./1.5
Credana-bosibiiMaHa.

Pacrionoxure crefyromme crieKTpasbHble KaacChl 3Be3Z, B IOpsAKe
BO3pacTaHust abCOTFOTHOM TeMIlepaTyphbl:
A — OGesible 3Be3/Ipbl,

go | ~xenmeie, OITK-3.71.5

M — KpacHsble,

O — rony6nie

Vcrnonb3yiiTe B OTBeTe 3aKOHbI M3/IyueHHWs] abCOJIFOTHO UYEpHOTo Tejla.
OOBsICHUTE TO/TyYeHHYIO0 3aKOHOMEPHOCTh M3MEHEHHUsI 11BeTa.

61 OObsicHUTe TIDUHLUIT UW3MepeHHsl TeMIlepaTypbl Tela C ITOMOIIbIO OTTK-3.71.5
ONTHUYECKOro MUPOMeTpa.

62 | Uto Ha3biBaeTcs BHeITHUM (hoTo3hdekTom? OIlK-3./1.4

63 | B kakux egunuiiax cucreMbl CY MOKHO U3MepsTh SHEPIHi0 (POTOHOB? OIIK-3.1.4

64 MoxkeT 11 BUAUMOe u3jyuyeHre Bbi3BaThb (0TO3¢d(deKT B TiacTHHE U3 OIIK-3.11.5
MeTasisia, paboTa BeIX0/ja KOTOporo paBHa 3.5 3B? O60CHYy#Te CBOI OTBET. o
OObsICHUTe TIPUYMHY BO3HMKHOBEHHSI TOPMO3HOTO DPEHTTeHOBCKOTO

65 OIlK-3.1.4
V3/yYeHUs..

OObsicHUTe, KakK 3Heprusi (JOTOHA CBsi3aHa C JJIMHOM CBETOBOW BOJIHBL

66 N OIlIK-3.11.4
OO6ocHY#iTe Balll OTBET.
doTtoH c AnMHOM BosHBl A = 97,04 mM paccesicsi Ha HeMNoO/BXHOM
yiekTpoHe 107 yryiom 6 = 90°. Tlpeayiokute criocob oripeesieHus

67 | OTHOCUTE/LHOTO W3MEeHEeHHs JJMHbI BOJHBI ()OTOHa MpU KomnToHOBcKoMm | OITK-3./.5
paccesHud. PaccuuTaiiTe ero BeqMUMHY B yKa3aHHOM  C/yyae.
KomnToHOBCKasi jiMHa BOJIHBI paBHa 2,426 riM.

68 OmuinnTte, YTO MpeACTaBseT coboM aToM B paMKax Mozenu TomcoHa. OTTK-3,/1.4
Kakue oCHOBHBIE HeJJOCTAaTKH JaHHOW MOJienun? o
ATOM BOZOPO/ia HAXOAUTCSI B OCHOBHOM COCTOSTHUMM. Kakol [JIMHBI BOJTHBI

69 | u3TyueHHe MOXKET MCITYCTUTh JAaHHbIA aTtom? OOocHylite Bam otBeT, | OITK-3./1.5
WCIOMb3ys NoCTyaaThl bopa.

70 | B uem cocTout rumnotesa e bpoiins? OIIK-3./1.4
OObsicHUTe, TIPU KaKWUX YCIOBHUSIX MHUKPOYACTULbl TIPOSIBJISIIOT BOJTHOBBIE

71 | cBolicTBa. [IpuBeauTe mpUMephl, TOATBeEp K/arolllie Bo/IHOBbIe cBoiicTBa | OITK-3./1.4
YaCTHLL
Byzner 1M mposiBASTH BOJHOBBIE CBOWCTBA (PyTOONMBHBIA MSU TIpU

72 | momaZiaHuM B BOPOTa LIMPUHOM 7 M, eciid macca Msua 400 r., a ckopocts - | OINIK-3.1.5
100 km/u? OTBeT 06OCHOBATH.

73 | KakoB ¢u3nyeckuii cMbIC/1 BOJTHOBOM (PYHKLMU? OIIK-3.1.4

74 B UeM OT/IMYME CTALMOHAPHOTO W  HECTALIOHAPHOTO  YPABHEHWS | o o 4
[IIpéaunrepa?

75 CpaBHuTe JUHY BOJHBI Je bpouna gis mapuka maccod mm = 0,2 r u OIK-3.11.5
NpoToHa Maccoi mp = 1.67*10-27 Kr, UMelOIIKUX OJMHAKOBbIE CKOPOCTH V. o
Kakum  o6Opa3oM  3Heprus  «HYJeBbIX  KojiebaHWil»  KBAaHTOBOTO

76 | rapMOHUUYECKOI0 OCLIWJIIIITOPA CBsI3aHa C cootHoenuem | OIIK-3.11.5
Heoripe/iesieHHocTel ['elizeHOepra?

7 [TocuuTaiiTe, CKOMBKO 3/IEKTPOHOB MOJKET HAaXOJUTbCS B OCHOBHOM OTIK-3.71.5
COCTOSIHMM B aToMe.

[TocuuTaiiTe, CKOJBKO 3/IEKTDOHOB B aTOMe, y KOTOPOIO LIeJIMKOM
78 | 3arosiHeHa BHelIHsisT 2p-000/10uka. ATOM Kakoro BemjectBa uMeeT Takyto | OITK-3./1.5

3JIEKTPOHHYIO KOHOUTYpaLyi0?




OHEHHTE o TOpsAAKY Be/IMUMHBI BpeMs >KM3HHM KBAHTOBOI'O COCTOSAHUNA,

79 OIIK-3.4.5
SHeprusi KOTOPOro XxapakTepusyeTcsl pa3MbiBaHvem nopsigka AE ~ 0.1 3B.
MukpouacTulia 3ariepTa B OJJHOMEPHOW MOTeHLIMaAbHOU siMe MpUHOH 1 ¢
OeCcKOHeUHbIMH CTeHKaMHU U HaXOJUTCS B COCTOSTHUU C KBAHTOBBIM UKCIIOM
80 |n = 1. ITokaxute, Kak oOIpejenuTb KOOpPAWHATbl Touek, B KoTtopbix | OIIK-3.[.5
BePOSITHOCTb 0OHApY’>KUTh MHKDPOYACTHIy MaKCUMasbHa. Hailigute ux B
yKa3aHHOM CJlyJae.
31 KakuM MoykeT OBITH CIIMH YaCTHI], KOTOpbIe OINHCHIBAIOTCSI CTaTUCTUKOMN OTTK-3,/1.4
Pepmu-/vpaka? [IpuBesuTe IpuMepbl TAKUX YaCTUL.
80 OO6mBsicHUTe, YeM OT/INYAeTCs XapaKTep 3aro/IHeHUs] COCTOSIHUN KBAaHTOBOM OTIK-3,/1.4
cucTeMbl hepMHOHaMU U 6030HAMHU.
83 | ConocraBbTe CBOMCTBA CIIOHTAHHOTO Y BBIHY KJIEHHOTO U3/TyYeHUsI. OIIK-3.1.5
[peasioxkuTe TeopeTueckoe 0O0CHOBaHUe, KaK U3MEHUTCS TIPOBO/IMMOCTh
g4 | KPEMHHEBOro obpa3iia, ec B HEro BHEAPUTh HeOOJIBbIIIOE KOTUYECTBO OTIK-3.71.5
VH/MeBOM npuMecu? BaneHTHOCTb KpeMHUsI paBHa 4, BaJleHTHOCTb WH/US
- 3.
85 | OnumumTe IPUHLIKI PabOTHI J1a3epa M0 TPEXYPOBHEBOM CXeMe. OIIK-3./1.4
Jlazep paboTaeT 10 TpeXypOBHEBOI cxeMe. DHepPrusi OCHOBHOT'O COCTOSIHUS
36 E1 = -8 3B, sHeprusi Bo30yxaeHHoro cocrosaus E2 = -5 3B, sHeprus OTIK-3.71.5
MeTacTabunbHOTO coctosiHus E3= -5.2 3B. Onpeziesiute A/IMHY BOJIHBI, Ha o
KOTODOM MPOUCXOAUT pabouee U3nyueHHe.
87 Uemy paBHa MOJApHas TElNOEMKOCTb TBEPAOTO  Te/la, COMMIACHO | rrer o 4
K/J1aCCUYECKOU TeOPUHU TeryIoeMKOCTH JIrosionra u [1tu?
88 OOBsicHUTe, KaK KBAHTOBAsl TEOPUS Tery0eMKOCTH TBEp/AOro Tesa Hebast OTTK-3.71.5
JOTIOJIHSIeT TeOPHUI0 TelJIOEMKOCTH DUHILITeKHa.
89 Kakass ~ uactuua  Has3biBaeTcsi  (oHOHOM?  KakuM  KBAHTOBBIM OTTK-3.71.4
pacrpe/ie/ieHueM OTKChIBAIOTCSl DOHOHBI? o
Bomnpocsr (3agaun) asist 3aveta / qudd. 3aueTa rpejcTaB/ieHbl B Tabuie 16.
Tabsuiia 16 — Bonpockl (3azaun) /st 3aderta / audd. 3auerta
Ne [TepeueHn BOMPOCOB (3a7ay) /s AuddhepeHI[MPOBaHHOTO 3aUeTa Koz
n/n VH/JIMKaTopa
1 B kakux emuHuiiax cucreMbl CH usMepsieTcsi 371eKTpyUyeckasi eMKOCTb U OTK-3.]1.4
JIA3JIeKTpUYeCKasi IPOHULIAEMOCTb CpeJibl? T
’ HasoBuTe, Kakue BenMuMHBI HEOOXOAWMO W3MEpUTh TpUOOpamMu  [iist OTTK-3.71.4
pacyeTa 3HepPIUU CUCTeMBbI IIJIOCKOT0 3apshKeHHOT0 KOH/IeHCaTopa.
Ompenenute, Kakue W3MepuUTe/ibHble TIPUOOpBEI  TMOTPeOyIOTCA U
3 paccudTaiTe WX OXKUJaeMble TIOKa3aHUSI [JIsl OTpejiesieH|sl PaboThl, OIK-3.71.5
COBepllIaeMOM M0JIeM TpU TepeMellieHnH 3apsza 5 MKKi Mexzy Toukamu o
C Pa3HOCThIO ToTeHLKanos 12 B.
Omnpegenvre 3apsif; TUIOCKOTO C/IOASHOTO (€=7) KOHAeHcaTopa C
4 | mowansro miactuH 50 cM? U pacctogHuem wmexay Humu 1 wmm, | OIIK-3.[.5
MOJIK/IFOUEHHOT0 K UCTOUHHMKY MOCTOSIHHOTO HanpsikeHus: 100 B.
BbIunc/iuTe Harps>KeHHOCTh TI0/IsI pABHOMEPHO 3apshKeHHOW 0eCKOHeUHOMH
TIJIOCKOCTH C NOBEPXHOCTHOU MJIOTHOCTBIO 3apsza
5 OIlK-3.1.5
2 HKn/m2. Kakve w3MepuTeSbHbIE [AaTUUKWA TIOAOILIH OBl  /I/1sT
9KCIepUMeHTabHOM (PMKCaLMy 3TOrO M0Jsi?
HaszoBuTe  OCHOBHBIe  TIapaMeTpbl  W3MEpHUTeNbHBIX  MPUOOPOB,
6 | HeOOXOAMMBIX /11 SKCIIePUMEHTanbHOW mMpoBepku 3akoHa Owma gns | OINK-3.[.4

TIOJIHOU 1IeTIN.




PaCCIIHTaI;’ITe, KaK M3MEHSATCA TIIOKd3dHHWA HWAeada/IbHOrTO BOJIBTMETPA,
MOAK/TFOYEHHOI'0 K K/IeMMdM HMCTOYHHKd TOKd, €C/IKM YBE€/JIMYWTL BHEIIHEe
COIMIpOTHUBJ/IEHME I1eIIn.

OIK-3.71.5

Omnpeznenurte, Kak BbIOpaTh OMNTUMAbHYIO 3€KTPHUECKYH) CXeMy U
npubopel A W3MepeHusi  YJeJbHOTO  COTPOTHBJIEHHS  TOHKOTO
TIPOBOJHUKA.

OITK-3.11.5

ITokaxkute Ha rnpumepe MOCTOBOH CXEMbI YI/ITCTOHa, KdK TIpUMEHAETCH
METO/, 6aJIaHCI/IpOBKI/I MOCTa A1 onpenejeHns Hen3BeCTHOI'o
COTIpOTHUBJIEHUS.

OIK-3.71.5

10

OueHuTe, KakK W3MEHUTCSl TOTPEIIHOCTb W3MepPeHUsi 3/IeKTPUUeCcKOro
COMPOTUB/IEHUS TPOBOAHUWKA, €C/d TMPUMEHUTb MeTOJ, amIlepMeTpa-
BOJIbTMETPA BMECTO MCIO/b30BaHUsI LIM(PPOBOTr0 OMMeETpa.

OITK-3.11.4

11

Uccnepyiite 3aBUCMMOCTb T10JIe3HOM  MOIIJHOCTH, BbIJe/sieMOM Ha
BHEILIHEM COMNpPOTHMBJ/IEHWH, OT BeJMYMHBI 3TOrCO  COINPOTUBJIEHMUS.
BbiBesiiTe ycioBUe, TPYU KOTOPOM 3Ta MOLIHOCTh IOCTUTaeT MaKCUMyMa.

OIlK-3.71.4

12

OueHuTe  OTHOCHTE/IBHYIO  IOTPEIIHOCTh  BBIUMC/IEHHUS  TeIlJIOBOM
MOILIHOCTH, BbIJ|e/IIeMOM Ha pe3uCTope, €C/d CWjla TOKa U3MepeHa
aMIlepMeTpoM C TOYHOCTbIO 1%, a HamnpsbkeHuUe BOJIBTMETPOM — C
TOYHOCTBIO 2%.

OITK-3.11.4

13

B kakux epuHunax cucrembl CH u3MepsieTcss MarHUTHasi WHAYKLIMS,
MarHUTHBIM MOTOK ¥ UHAYKTUBHOCTb KOHTYpa?

OIK-3.71.4

14

Ha3zoBuTe OCHOBHble MeTOAbI M TIPUHLMIBI  SKCIEPUMEHTA/bHOTO
Habmopenust addekra Xosia B MPOBOAHUKAX U TIOTYTIPOBOJHUKAX.

OIlK-3.71.4

15

[TokakuTe >SKCrepUMeHTa/lbHbIA aJIrOPUTM OMpeJe/ieHus] HarpaB/eHust
VHAYKLMOHHOTO TOKAa C TOMOILLbI0 TipaBuia JleHua (mpu BABUTaHUU
MarHuTa B KaTylIKy).

OIK-3.71.5

16

OrueHuUTe MOTPEIIHOCTh SKCIIePUMEHTasbHOrO pacyeTa WHAYKTUBHOCTH
peasibHOTO COJIEHOWJa KOHEUYHOW [JIMHbI, eC/d NpPUMEeHUTb K HeMy
dbopmyny 151 6eCKOHEUHO JIJTMHHOTO COJIEHOU/IA.

OITK-3.11.4

17

Wccnenyiite  3aBUCUMOCTb, TPEJCTAaBIEHHYIO TeTyied TucTepe3nca
¢deppomarHeTrika. Kak Ha OCHOBe TUIOIA/U TeT/IM OLEHUTb pPaboTy Ha
riepeMarHM4MBaHue oOpasia?

OIlK-3.71.4

18

PaccuuTaiiTe MHAYKIMIO MarHATHOTO TOJISI B LIEHTPe KPYrOBOIO BUTKA
paguycom 5 cM, o KoTropomy TeyeT TOK 10 A. Boigenvire usMepuTe/bHbIe
3a/lauu i SKCIepUMeHTa/IbHOW MTPOBEPKU pe3yJibTara.

OIK-3.71.5

19

Paccuuraiite 3/JC WHAYKLMM, BO3HUKAIOL[yI0 B IPOBOJIOUHOW paMKe
miomazbio 100 cm2, ec/iu MTPOHU3BIBAKOIEe eé MarHUTHOe Tojie yObIBaeT
co ckopocThro 0.05 Ta/c.

OITK-3.11.5

20

Ha3oBuTe OCHOBHbIe T[1apamMeTphbl, OMUCHIBAIOIE TapMOHUUECKYIO
3/IeKTPOMAarHUTHYI0 BOJIHY (J/IMHA BOJIHBI, YaCTOTa, (ha30Basi CKOPOCTh).

OIlK-3.71.4

21

Beibepure croco® W cpefcTBa M3MepeHW [l KCIepUMEHTaTbHOTO
MO/ITBEP>K/I€HUSI CYLIIeCTBOBAHUS 37IEKTPOMAarHUTHBIX BoJH (ombIT ['epija).

OIK-3.71.5

22

B kakux egunuiax cucrembl CU u3MepsieTcst OnThyeckasi pa3sHOCTb X0/ia U
KaK BbIUMCJISIeTCS pa3peliaroiasi CrioCoOHOCTh JUMPAKLIMOHHOW PelIeTKH?

OITK-3.11.4

23

Ha3zoBute MeTO/[bI 3KCIIePUMEHTA/TBHOTO TIOTy YeHUSI
TUIOCKOTIOJ/ISIPU30BAHHOTO ~ CBETA, HWCMO/Nb3yeMble B j1abopaTopHOM
TIPaKTHKE.

OIlK-3.71.4

24

HasoBure onThyeckue cpeicTBAa W CUCTeMbl  (T10JIIpU3aTOpHI,
KOMIIEHCATOPbl), MpPUMEHsieMble /I aHalau3a COCTOSIHUS MO/spr3aLyy
CBETOBOIO ITyyYKa.

OITK-3.71.4




Ornpepenvre NMOPSAOK JeUCTBUM [1J1s1 SKCIIEPUMEHTA/TIbHOTO pacyeTa [I/TUHbI
25 | BOJIHBI CTeKTpa/bHOW JIMHWW TIPM TIOMOIM TOHHOMeTpa U Tmpo3pauHoi | OIIK-3.[.5
b PAKIMOHHOM pelleTKU.

[TokakuTe, Kak c(oOpMy/JupoBaTh 3ajady J/as SKClIepUMeHTaJIbHON
26 | mpoBepKU BLINIOJIHEHK 3aKOHa bprocrepa npu nageHuu cserta Ha rpanuiy | OIIK-3.[.5
paszena ABYX JU3/eKTPUKOB.

Uccnepyiite, Kak CKa)kKeTCs Ha TOYHOCTU KOCBEHHOT'O W3MEPEeHUs [I/TUHbI
27 | cBeTOBOM BOJIHBI C TIOMOIIbI0 Oumnpusmel PperHens HerouHocTh B | OITK-3.[.4
M3MEepeHHU PaCCTOSIHUSI MEXXY MHUMBbIMHA KOT€PEeHTHbIMU UCTOUYHUKAMU.

OueHrTe TMOIPelIHOCTh BBIYUC/IEHUS pajidyca KpPWUBU3HBI JIMH3BI U3
28 | ycTaHOBKM /i1 Hab/rozeHust Kosel, HeroToHa, ecii paguyc 5-ro temHoro | OIMTK-3.10.4
KOJIbL]a M3MepeH PaBHbIM 2.5 MM, a /iyiiHa BoHbI cBeTa 500 HM.

Beibepute MaTeMaTMUeCKWl armapaT M paccuuTaiTe yron Aupakiuu,
COOTBETCTBYIOLMM T/JaBHOMY MaKCUMyMy TpeTbero Iopsiika AJist

29 _ OIIK-3.4.5
MOHOXpOMaThueckoro cetra (A = 400 HM), Tafaolllero HOPMa/JbHO Ha
peLIeTKy C [epuojoM 2 MKM.
PaccuuTaliTe, Ha KakoWll yroJjl OTK/JIOHUTCS Jiyd CBeTa IMpH TPOXOXKAEHUU
yepe3 CTEK/ISSHHYIO MpU3My C mpejomsiioniuMm yriaom 30°, ecnu Jiyu

rnajlaeT Ha rpaHb MPU3MbI NepHeHAUKY/IApHO. [1okasaresnb mpesoMieHUs
CTeKJla [IPUHATh paBHbIM 1.5.

Paccuuraiite mocrossHHyro Bepge [s guamarHeTvka, ecid TpU JJjIMHE
31 | obpa3stia 5 cM ¥ MarHUTHOW MHAYKIWU BHelHero oss 0.2 Tn miockocts | OIMK-3.10.4
TIOJ/ISIpU3aLMM TIPOXOJSIIero CBeTa nopopaunsaeTcsi Ha 10°.

[TepeueHb TeM /IS BBIMOJTHEHHsT KyPCOBOTO MTPOEKTa/ KyPCOBOM pabOThI TpeiCTaB/IeHbI B
Tabnwie 17.

Tabsuiia 17 — IlepeueHb TeM /JIs1 BBITIOJTHEHHSI KYPCOBOT'O TTPOEKTa / KYPCOBOM pabOTEI

No /i [TpuMepHbIii IepeyeHb TeM /ISl BBIMTOJIHEHHSI KYPCOBOT'O TIPOEKTa/ KyPCOBOM
]
paboThI

YueOHBIM I7IAaHOM He MpelyCMOTPeHO

Boripockl A1 mpoBefileHHs1 TIPOMEXYTOYHOM aTTeCcTaldd B BHJE TeCTUPOBAHUs
Tipe/icTaB/ieHbl B Tabuie 18.

Tabsmiia 18 — ITpuMepHBIi TIepeueHb BOIIPOCOB IJIst TECTOB

Ne . Kop,
[IpyMepHBbIl MepeueHb BOIIPOCOB 1Sl TECTOB
n/m WHMKATOpa

Kakass Oyzer TpaeKTopusi Yy YaCTHLbI, [JBWKYILeHcs paBHOMEDHO C
MOCTOSTHHBIM T10 BeJINUMHE YCKOPEHUEM.

1) INpsimasi TUHUS

1 | 2) Jluaus ¢ neperubom OIlK-3.4.5
3) [Tapaboia

4) OKpy>KHOCTb
Otsert: 4

Omnpenenure, Kakasi W3 TpPeACTaB/JeHHBIX (PU3NUECKUX BEJUUMH HMeeT
eVHHULly U3MEpPeHHs], COBNAAIOLIYI0 C eJUHULIEN U3MepeHUs CUJIbI.

1) Umnynbe

2 | 2) YckopeHue OIlK-3.1.4
3) Bec

4) YrnoBasi CKOPOCTb
Otsert: 3




Yro nmpor30iéT mocie abCcoMIOTHO HEYTIPYTOro yJapa YacTHL] MacCaMH m;
= 4m, U C KUHeTHYeCKUMU 3Heprusmu T, = 6T,. Uactuiia ¢ maccoii m,

JiBATaach BIIpaBO, a YacTHlLla C MacCoM M, — HAaBCTpe4y 4YacTUlle C

Maccou m,.

1) YacTuibl OyyT ABUraThCs BIIPABO OIIK-3.1.5
2) Enunast yactuiia OyJeT ABUraThCs BJIEBO

3) YacTuiipl OyyT IOKOUTHCS

4) Yactuiipl OyAyT ABUTAThCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHBI

Ortser: 2

[Tpoananu3upyiiTe, KaKOW OTBET SIBJISIETCS MPaBU/IbHBIM Ha Borpoc: «Yemy

paBHa CyMMa BHYTPEHHHUX CWJI, [JeUCTBYIOLUX MeXJY TejlaMH 3aMKHYTOU
MeXaHUUeCKON CUCTEeMBI?»

1) MI3meHeHMIO SHepPryuy CUCTEMBbI OIK-3.1.5
2) Hymo

3) VI3MeHeHuIO UMITyJ/IbCa CUCTEMBI

4) Y CcKOpeHHIO 11eHTpa MacC CUCTeMbI

Ortser: 2

Uro mpou3oiZieT € MOMEHTOM HWHEepLMM CBUHLIOBOTO  LIWJIMHApA
OTHOCUTE/IbHO OCHM, COBMAJawolleldd C ero TreoMeTPUUeCcKOd OChIO

CUMMETPHH, eC/IA LWIUHAP CIUIFOLIUTD B JUCK?

1) He uameHnurcs OTTK-3.71.5
2) YBe/NIuuuTCs

3) CoxpaHuTcs

4) CraHeT paBHbIM HYJIIO

OtBer: 2

YKakuTe BepHyK 3aluCb ypaBHEHWS [JUHAMUKU BpalllaTe/bHOTO

JIBIDKEHMSI.

DM=Jw

2)e=M/] OIlK-3.11.4
3)M=L-w?

4) L =rp-sinx

Otser: 2

YKakuTe, yeMy paBeH MOMEHT WHepIMd TOHKOro oOpyua Maccod m u

pazuyca r.

1) J=m-1?%12

2)J=m-1%2 OIlK-3.1.4
3)J=m-1%3

4)J = m-r?

OtBeT: 4

Beibepure (¢pazy, COOTBETCTBYIOIIyIO T€pBOMY 3aKOHy HbroToOHa:

«[TepBbiii 3aKOH HbIOTOHA yTBEp)KJaeT. . .»

1) ®akT cymiecTBoBaHUsS AOCOMFOTHOTO /IBMYKEHUS

2) Cy1ecTBOBaHME UHEPLIMA/IbHBIX CUCTEM OTCUETa OIlK-3.1.4

3) ®aKT Ccyl1eCcTBOBaHUSI HeMHEPLMaIbHbIX CUCTEM OTCUETa
4) dakT CylecTBOBaHUs MPUHLIMIIA OTHOCUTe/IbHOCTH [anunest
OtBeT: 2




PaccuuraiiTe Be/IMUMHY MOJYJISi MaKCUMa/IbHOM BeJIMUMHBI YCKOPEHUs
TOUKH, JABM>KEHHEe KOTOPOW OMMUCHIBAeTCsl ypaBHEHHEM X = 3c0S(2t — 1) CMm.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIK-3.71.4

10

Bribepute (opmyny, omnpefensionlyr0 BeIUUHHY (a30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kw

3)v=kA

4 v=wk

Otsert: 4

OITK-3.11.5

11

PaccuuTaiiTe, uemy paBHa pab0oTa KOHCEpBAaTHMBHOW CHJIbI 10 3aMKHYTOMU
TpaekTopud (1o Toukam 1, 2, 3 u 1).

1) 3aBHCHUT OT yObUIM TIOTEHIIMATLHOW SHEPTUU

2) [MponopijoHanbHa NMpUpallieH|u 0 KUHeTUUeCKOW SHepruun

3) PaBHa HyJ1t0

4) 3aBUCUT OT CKOPOCTH JBM>KEHUS

OtBert: 3

OINK-3.71.4

12

Kakasi u3 mnepeuncieHHbIX (PU3MUECKUX BeIUUMH HUMeeT pPa3MepHOCTb
(xr-m)/c??

1) MOMEHT CUJTBI

2) MoMeHT uHepLuu

3) MoMeHT ummyJibca

4) Cuna

Otsert: 4

OITK-3.11.4

13

Korga TaHreHijuansHOe yCKOpeHHe paBHO HyJII0, @ HOpMa/lbHOe YCKOpeHHe
IIOCTOSIHHO, TO TaKOe [IBUKeHHe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMeEpHBIM NPSIMOJIMHEUHBIM

3) PaBHOYCKOpEeHHBIM NPSIMOTUHENHBIM

4) PaBHOMEpPHBIM BpalleHueM

Otsert: 4

OIK-3.11.4

14

Bribepure mpaBuibHBIA OTBeT. Kak M3MeHsieTCs MOJY/Ib CKOPOCTUA TIPU
MPSIMOJIMHEMHOM [IBUKEHUH, eC/IA 3aBUCHMOCTb MPOWJEHHOI0 TeJIOM MyTH
OT BpeMeHH 3a/laHa ypaBHeHueM: S = 4 + 15t2 + 3?

1) Y6biBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSIHHBIM

Otser: 3

OITK-3.11.4

15

Kak BbruncsisseTcss MOMEHT WHepLIMKA MaTepruaibHOU TOUKH?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OrTBeT: 4

OIK-3.71.5




16

Kak coOTHOCATCS MOMEHTBbI WHepLUM JUCKa JA Y LuavHApa Ji, KoTopble
VIMEIOT paBHble MacChl U paiiyChl?

1) Jp=Ju

2)Ja > Ji

3)Jp>2-Jn

4) Jn > Ju/2

Otsert: 1

OIK-3.71.4

17

Hatigute oTHollleHWe mpou3BeJeHHbIX pabot (A,/A,), eciu ABa AWCKA C
paBHbIMU MaccamMu U paguycamu R, u R, (R; = 2R,) packpyumBatot u3
COCTOSTHUSI TIOKOS1 10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIK-3.71.5

18

Kakoli yuéHbIii co3/ian crieljuanbHyt0 Teoputo oTHocutenbHocTu (CTO)?
1) Tanuneit

2) DUHIITeNH

3) JlopeH1y

4) Bop

OtBer: 2

OIK-3.71.5

19

Bribepute ypaBHeHHe, OTIUChIBaKOIIjee rapMOHUYeCKHe KoieOaHusl.
1) x = 0,1-tg(2t2 + m/6)

2) x = 0,1-cos(2t + /6)

3) x = 5-ctg(8t2 + n/2)

4) x = 0,05-arctg(2t"0,5)

OtBer: 2

OIlK-3.71.4

20

[Ipoananu3upyirte, NpyM KakoM YCJIOBUM B CHUCTeMe, COBepLIaroLei
BBIHY)K/IeHHbIe KosieOaHusi, OygeT HabOmozaTtbcs pe3oHaHC (©w, —
COOCTBeHHasi UaCTOTa, ( — YaCTOTa BbIHYXK/JAFOIIe CHJTBI)?

1) 0 >>w,

2) ® > w,

3) &,

4) o <<,

Otser: 3

OITK-3.11.4

21

Bribepure, Kakas (y3nueckasi BeTMUMHA M3MEHSIETCSl TIOZ BO3/eHCTBHEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MosnsipHast Macca

2) CkopocTb

3) Macca

4) MoMeHT vHepLun

Ortser: 2

OIlK-3.11.4

22

Bribepure, B Kakol cucTeme Tes TOJHBIA MOMEHT HMIY/bCa OCTaeTCs
MOCTOSTHHBIM.

1) 3aMKHyTOM

2) He3amkHyTOM, rjle CcyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO

3) HesaMkHyTOH, T/le CyMMa MOMEHTOB BHEIIIHUX CHUJI TTIOCTOSTHHA

4) He3amkHyTOU

Ortser: 1

OINK-3.11.4




23

YKakuTe, paboTa KakoW W3 TIEPeurC/IeHHBIX CU paBHA HYJ/HO TIpU
3aMKHYTOU TPaeKTOPUU JBWKEHHSI Tesa.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KaueHUst

3) Tarortenus

4) Cusibl TpEHUS CKOJTbXKEHHUS

Otser: 3

OIK-3.71.4

24

YeMy paBHa BeJMUMHA YCKOPEHWsI CBOOOAHOTO TMajieHusi g Ha BLICOTe Haf
TOBEPXHOCTbIO 3eM/IM, paBHOH pazuycy 3eman? Benwuuny g BOmM3M
TOBEPXHOCTH 3eMJIM MPUHSATh paBHOM 9,8 M/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Otser: 2

OINK-3.11.4

25

[TpoaHanu3upyiTe, Kak U3MEHUTCS Tiepuo/] KojebaHWI MaTeMaTHUeCKoro
MasiITHUKa, ec/iv JI/IMHY ero rnojseca yBeIUuuThb B 9 pas, a Maccy rpysa —
yBeJIMUUTh B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) Ymenbnrcs B 2 pasa

4) YMeHbIIUTCS B 4 pa3a

OtBert: 1

OIlK-3.71.5

26

OrueHuTe 5/1€KTPOEMKOCTh IIJIOCKOTO BO3[YIIHOTO KOHZEHCaTopa, eciu
paccTosiHe MeXXAy ero oOK/IaJKaMy YBeJUUUTb B 9 pa3, a 00/1acTh Mexay
00K/IaZIkaM¥ 3a/TUTh AUCTUUTMPOBAHHOM BOIOM (€ = 81).

1) YmenbimTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuutcs B 12 pa3

OtBert: 3

OIlK-3.71.5

27

Ha3zoBure BeliecTBa, KOTOpbIe TP OOBIYHBIX YCJOBUSX TMPAKTUUECKH He
MIPOBOJST 3/1eKTPUYECKUM TOK.

1) IlpoBogHUKH

2) ITonynpoBojHUKH

3) IlnatuHa

4) Ina1eKTpUKU

Otsert: 4

OIK-3.71.5

28

Kak HarpaBieHbl CU/IOBble TMHUMA HalNpPS’KeHHOCTH 3/1€eKTPOCTaTHYeCKOro
T10JI51, CO3/JaHHOI'0 TOYEeUHBbIM OTPHUL{aTe/IbHBIM 3aps/OM?

1) 3akpyuuBaroTCcsl BOKpYT 3apsja

2) K 3apsny

3) 3akpyuMBarOTCS BOKPYT 3apsi/ia 110 4aCoBOW CTpeJiKe

4) 3aKpy4MBarOTCA BOKPYT 3apsiZia NPOTHUB YaCOBOU CTPesIKU

Ortser: 2

OIlK-3.71.5

29

MokeT /i1 yacTWIla UMeThb 3apsi/l, BeIMUMHA KoToporo B 1,5 pasa Gosbliie
3/1eMeHTapHOr o 3aps/a?

1) Moxet

2) Hert, He MoxxeT

3) MokeT, HO TOBKO eC/U 3apsif, OTPULATe/IbHbINA

4) Mo>eT, HO TOJIbKO eCJTU 3apsi/| TI0JI0KUTEIbHbIN

Otser: 2

OITK-3.71.4




30

UeMy paBeH MOTeHLIMA 371eKTPUUeCcKOoro moJs?

1) TloTeHIManbHOW SHEPTUM €JUHUYHOTO TI0JIOJKWUTENBHOTO 3apsifia Wiu
OTHOLLIEHHUIO NTOTeHLMaAbHOM HePruu K 3apsify

2) Pabore cun mosisi O TepeMelleHHI0 eJUHUYHOTO T0JI0KUTEIEHOTO
3apsifa U3 IaHHOM TOYKH 1107151 B 66CKOHEUHOCTh

3) Cune, feiicTBytOIel Ha 3apsij], MOMellleHHbIN B JaHHYI0 TOUKY T10JIsI

4) KuHeTnueckoil 3HepruM NMpPOOHOTO TOYEYHOTO eAWHHYHOTO 3apsifia B
JJAHHOW TOUKe T0JIs

Otser: 2

OIlK-3.71.5

31

Harmivre dopmysy 3akoHa OMa B auddepeHiuanbHol (Gopme.
HR=U/NI

2) R = Q/I>- At

3)j=0'E

4)R=P/1

Otsert: 3

OIK-3.71.5

32

HaiigyTe mipaBUbHOE Ha3BaHUe [/ BEKTOPHOM CH/IOBOM XapaKTepPUCTUKU
3/IEKTPOCTaTUUeCKOTO T0JIS.

1) IMoreHuuman

2) HanpsbkeHHOCTD

3) Unpykuus

4) 3apsp,

Otser: 2

OITK-3.11.4

33

OueHrTe, KaK W3MEHUTCSI CWa 37eKTPOCTaTUUeCKOro B3auMOelCTBUS
JIBYX TOUEUHBIX 3apsi/iloB, €C/M OJWH W3 HUX yMEHbIIMTb B 4 pasa, a
pacCcTosiHUe MeX/y HUMH YMEHBIIUTh B 2 pasa.

1) YMenb1mTcs B 8 pas

2) YMeHbIIUTCSA B 2 pa3a

3) Ymenbiuutcs B 16 pa3

4) He usmeHuUTCs

Otsert: 4

OIlK-3.71.4

34

OneHrTe, Kak 3aBUCUT 3JIeKTpAYecKas IIPOBOJMMOCTb IIPOBOJHUKA OT
TIPUJIO’KEHHOU K HEMY Pa3HOCTH IOTeHLUAaJIOB.

1) IIpsiMo mponopLMOHANIBHO

2) [IponopLoHaNbHO CTereHy OT Pa3HOCTH MOTEHLMAaI0B

3) IIponopiioHaaBEHO KBaApaTy

4) He 3aBUCUT

Otsert: 4

OINK-3.11.4

35

YKaxuTe (QU3MUECKYH) Be/JMUYMHY, KOTOpas HMeeT Ty J>Ke eAUHULYY
V3MepeHMUs], UTO U HarpshDKeHHe.

1) HanpsokeHHOCTB

2) ITIpoBoAMMOCTH

3) 3C

4) ConpoTuB/eHHe

Otser: 3

OIlK-3.11.4

36

Kak HasbiBaeTcs1 BelMurHA HaNpsHKEHHOCTH TI0JISl, €C/TM HAMarHU4eHHOCTh
deppoMarHeTrika obpairjaeTcsi B HyJIb U HallPsDKEHHOCTh T10/1s1 HarpaB/ieHa
MIPOTUBOIIOJ/IOXKHO T0JII0, BbI3BaBllIeMy HaMarHUUMBaHye?

1) I'ucrepesucom

2) KospiutuBHOM cunou

3) [Monsipuzaruent

4) MarHuToABMXKY11el CUIou

Otser: 2

OINK-3.71.4




37

OrieHuTe, MO KAaKOW TPaeKTOpUM OyzieT NBUTAaThCS B MarHUTHOM IT0Jie
yacTvLa, JeTsljasi C MOCTOSTHHOW CKOPOCTbIO BJO/b JIMHUWA MarHUTHOU
WHAYKLUU?

1) OKpy>KHOCTb

2) Ilpsamas

3) OBasnouf,

4) Snnurc

Ortser: 2

OITK-3.11.4

38

B kakux eguHULaX U3MepsieTCsl HAaMpPsHKeHHOCTh 3JIEKTPUUYeCKOro MoJsi?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBerT: 2

OIK-3.71.5

39

YCTaHOBUTE COOTBETCTBHME MEXKAy MaTepHaJioM TIPOBOJHMKA U €ro
3JIEKTPOTIPOBOAHOCTHIO:

Marepuan AnekTponpoBogHocTk (g, 1/(Om-cM)
A) Mertann 1)>10-15-10"1°
B) ITonynpoBogHUK 2)10719-103
B) [InanexTpuk 3) 104 - 108
OtBeT: 1-B,2-B5,3-A

OINK-3.71.4

40

OLleHrTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI o U OTPayKeHHsl () CBeTa?
Da>>¢

2)a> @

a=¢

Ha<e

OtBeT: 3

OIK-3.71.5

41

[TpoaHanu3upyiite, ueMy paBeH aOCOMIOTHBINA TOKa3aTesb TMPeIOMJIEHUS
cpefibl C [W3EKTPUYECKOM TMPOHUL@eMOCTbI0 € = 16 M MarHWTHOM
MPOHUL[AeMOCThIO [ = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

OtBert: 3

OINK-3.71.4

42

YKaxure siBieHUe, KOTOpOe UMeHyeTCsl UHTepdepeHLeli BOJIH?

1) OrubaHue BOJTHAMU TIPETSITCTBUM

2) HanoyxeHue Apyr Ha ipyra BOJH, UAYLMX OT KOTePEeHTHbIX NCTOYHHUKOB
3) OTK/IOHeHVe BOJH OT NIepBOHAYa/IbHOTO HarpaB/ieHUs! paclipoCTpaHeH!s
TIpY Tlepexo/ie U3 OJHOM Cpefibl B IPYTYIO

4) 3aBUCcUMOCTb (Pa30BOI CKOPOCTHU OT AJTUHBI BOJTHbI

Ortser: 2

OITK-3.11.4

43

[TpoaHanu3upyliTe, KaKUM [JO/DKEH OBITH YroJl TMaZieHusi CBeTOBOrO JTyva,
4yT0OBI OTPA)KEHHBIH JTyd COCTABJISI C TIaJaroIumM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otser: 3

OIK-3.11.4




44

OueHuTe ONTHUYECKYHO JIMHY MyTH L U3 OQHOW TOUKU B JIPYTYIO, €C/Id
pacCcTosiHUe MeXXJy ABYMsI TOUKaMM MPO3PauHOM [W3/1eKTPUUYECKOW Cpeibl
S = 4 m. [1okasaresib npesioMJieHHs cpefpbl n = 1,5.

1)5m

2)6m

3)7m

4H1lwm

OtBeT: 2

OIK-3.71.5

45

[nsi oObsiCHEHUsS] KAaKOTO SIBJIEHWST MOYKeT OBbITb HCIIO/Ib30BaH TIPUHLIUTI
I'totireHca-®penens?

1) KorepeHTHOCTB

2) Oudpakuys

3) IMonspusanms

4) KopriycKynsipHO-BOJTHOBOU /1yainu3M

Otser: 2

OINK-3.71.4

46

[Tpoananusupyiite, yeMy paBeH IepUOJ, pelleTKH, Korja AudpakijioHHas
perietka cogepXuT 200 IITPUXOB HA MUJIJTUMETP.

1) 100 MKk™m

2) 500 MKm

3) 200 MKmM

4) 5 MKM

Otsert: 4

OITK-3.11.5

47

[MpoaHanu3upyiiTe = WHTEHCHMBHOCTb  CBeTa TpU  HHTepdepeHLUU
OJJMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOrepeHTHbIX MCTOUHUKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Ortser: 1

OIK-3.71.5

48

YTo U3 TMepeurc/ieHHOTro SIBJsSeTCI OCOOEHHOCTbIO CHIIOBBIX JIMHUH
MarHUTHOTO T10/1s1?

1) CusoBble IMHUKM MarHUTHOTO T0JIs1 BCerJja 3aMKHYThIe

2) MarHuTHbele CWIOBble JIMHAW HAUYMHAIOTCSI HA MAarHUTHBIX U
3aKaHUMBAOTCS Ha JIEKTPUUECKUX 3apsifiax

3) MarHuTHble CWIOBble JIMHUM HAYUHAKOTCS W 3aKaHUMBAKOTCS Ha
MAarHUTHBIX 3apsifax

4) MarHuTHble CHU/IOBble JIMHAW HAUWMHAIOTCA M 3aKaHUMBAKOTCS Ha
37IeKTPUYECKUX 3apsiax

OTBeT: 1

OITK-3.11.4

49

Cpenaiite BbIBOJI, KakOW TreOMeTpUYECKOM (UIrypord MOXXHO OIUCATh
TPaeKTOPDUIO [BIDKEHUs 3apsDKeHHOM YacCTULbl, [JBUTAIOIIENCS TI0f,
HeKOTopbIM yrjioM (0° < a < 90°) K IMHUSAM MarHATHOW UHAYKLUHU.

1) OKpy>KHOCTb

2) ITapabosna

3) I'unepbosia

4) Cnvpanb

Otsert: 4

OIK-3.71.5




Ouennrte CTereHb TOSIpU3aLi P cBeTa, ec/i CBeT TpeACTaBsisieT coboii
CMeChb eCTeCTBEHHOI'0 CBeTa C IJIOCKOTMOJISIPU30BaHHBIM. VIHTEHCHBHOCTh
TOJIIPU30BaHHOTO CBeTa B Jiyue paBHAa WMHTEHCHBHOCTH eCTeCTBEHHOTO
CBeTa.

50 | 1)25% OIIK-3.4.5
2) 35%
3) 50%
4) 75%
Otser: 3
PaccuuraliTe moka3aresb MperoOM/IEHUs BeLecTBa, €C/Id CKOPOCTb CBeTa
TIpYU Tepexo/ie jiydya U3 BO3ZyXa B HEKOTOpOe BellleCTBO YMeHbIIWIach Ha
20%.
11,2
51 2)1.25 OIlK-3.1.4
3)0,2
4) 2,2
Otser: 2
Paccuuraiite yron Mexay ONTUUECKMMH OCSMH TO/sipyU3aTtopa |
aHanu3atopa. [Ipy TIPOXOXKAEHWM CKpelleHHbIX MoJsipu3aropa U
aHa/M3aTopa MHTeHCHBHOCTb CBETa YMeHbIIIN/Iach B 4 pasa.
1) 60°
52 2) 450 OIIK-3.4.5
3) 30°
4) 90°
OtBer: 2
[Mpoananu3upyiiTe, KaKk W3MEHWUTCS BeIMUMHA MarHUTHOW WMHIYKIUM Ha
OCH [JIMHHOTO COJIEHOWJa, eCcIU TOK B HeM YBeJWuYuTb B 4 pasa, a
IJIOTHOCTb HAMOTKY BUTKOB YMEHBIIUTL B 2 pa3a?
1) YBenuuurcs B 2 pasa
>3 2) YBenuuurcs B 9 pa3 OTK-3.11.5
3) YmenbluTcs B 9 pa3
4) YMeHbIIUTCS B 3 pa3a
OtBert: 1
YKa)kuTe, Kakoe TeJI0 SIB/IIeTCs1 abCOTFOTHO YePHBIM TeJIOM.
1) ITornowaeT Bce najarolee Ha HErO U3yUeHue
54 2) OTpaxkaeT Bce Mafaroliee Ha Hero u3jiydyeHue OIK-3.11.5
3) 3nyuyaeT B peHTTeHOBCKOM /iMara3oHe
4) VIanyuaeT B BUJMMOM JHarna3oHe
OtBerT: 1
Y Kakoro u3 Tes OTpakaTesibHasi CIOCOOHOCTE O/M3Ka K Hy/m0?
1) ITpo3pauHoro
55 2) 3epKasbHOTO OTIK-3.71.5

3) MartoBoro
4) YUepHoro
Otsert: 4




56

OueHnTe, BO CKOJBKO pa3 yBe/JWUYWIaCh 3HeEpreTuyeckas CBETUMOCThb
abCoMIOTHO YepHOTo Tesia Tpy ero HarpeBanuu ¢ T, = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pas

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIK-3.71.5

57

Bribepure, kKakasg ¢opmysa Haubosee TOYHO OMMCHIBAET CIIEKTPATbHYIO
TJIOTHOCTb SHEpPreTUUeCKOW CBeTUMOCTH abCOTFOTHO YepHOTo TeJia.

1) ®opmyna ®epmu-/Iupaka

2) ®opmyna bo3e-DiiHiITeliHa

3) ®opmyna [1nanka

4) ®opmysna Panes-/IxuHca

Otsert: 3

OINK-3.71.4

58

Kaxkoe nsnyueHue sBJisseTcsi paBHOBECHBIM?

1) Anba-, 6eTa-, raMMa-HU3TydeHUS

2) TennoBoe M3nyueHue

3) JlazepHoe u3/yueHHe B BUAUMOM M MH(PaKpPACHOM JMara3oHax
4) TopM0O3HO€e PEHTTeHOBCKOE H3/TyueHue

OtBer: 2

OIlK-3.11.4

59

YKakuTe 3aKOH, KOTOpBIM OmpejensieT TMOJ0KeHHWe MaKCUMyMa
W3/TydaTe/lbHOM CrIoCOOHOCTU abCO/TIOTHO YepHOTO Teja TIPH 3a/laHHOM
abCcosroTHOM TeMriepaType.

1) 3akoH Credana-bosbiimaHa

2) [epBbiii 3akoH BrHa

3) 3akon Kupxroda

4) 3akoH Mastoca

OtBer: 2

OIlK-3.71.5

60

Ykaxute hopmyy, orpeie/sitoly0 SHePT1i0 CBeTOBOr0 KBaHTa.
1) E = (m-c?»)/2

2)E=h-c

3)E=h-v

4HE=hv=hc/A

OrtgeT: 4

OINK-3.71.4

61

[IpoaHamu3upymnTe, Kak W3MEHSeTCS CWjla TOKa HacCbllleHWs IpU
¢doTosdekTe B ciyuae yMeHbLIEHUS] CBETOBOrO MOTOKA Ma/larollero cBeTa
MOCTOSTHHOU [JJIMHBI BOJIHBI.

1) YMeHbluaetcs

2) CHauasia yMeHbIIaeTcs, 3aTeM yBeIMUUBaeTCst

3) CHauasia yBe/IMuMBaeTCs, 3aTeM yMeHbIIaeTCst

4) CHayasia OCTaeTcsi TOCTOSIHHOM, a 3aTeéM yMeHbIIAeTCsl

Ortser: 1

OITK-3.11.4

62

[Ipoananu3upyirte, 4YTO TNPOU30KWJET C KUHETHUUECKOW >Heprueu
(OTO3/IeKTPOHOB, €C/I, He MeHsisl YaCTOThl MaJarollero CBeTa, YBeJUYUThb
€ro UHTEeHCHMBHOCTH B 2 pasa.

1) YmeHbIIMTCS B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenurcs

4) YBenuuurtcs B 2 pasa

Otser: 3

OITK-3.11.4




OueHvTe BelMWYMHY KpacHOM rpaHulbl ¢otosddekra (B repuax) s
KaTo/la, U3rOTOB/IEHHOTO M3 BoJib()pama TO/MIMHON 2 MM. KaToj MOKphIT
cioeM okcuzia Gapusi. PaboTa BbIXoJa 3/71€KTPOHOB C MOBEPXHOCTH KaToza
paBHa 2 3B. IToctosinHas [Tnanka — h = 6,6-10734 [)k-c. 3apsi/ 3/1eKTpoHa
—e=1,6-10"19 Kn.

63 1) 3,2-10% Iy OIlK-3.1.4
2)4,8:10'5 I'y
3)4,8:10 I'y
4)4,8-101 I'y
Ortser: 1
Kakum o6pa3om 3aBucHT paboTa BbIX0/]a 37IEKTPOHA C TIOBEPXHOCTH KaToza
Y3 KaZIMUs OT YaCTOThI NaJjaroljero ceera?
1) IIpssMo MpoONOPLIMOHAIBHO YacToTe
64 | 2) [IponopijMoHa/IbHO YCKOPSIIOILEMY HamnpsKeHUI0 OIlK-3.1.5
3) [IponopioHanbHO KBaApaTy 4YacTOThI
4) He 3aBUCUT OT YaCTOThI
Otsert: 4
ITpoananusupyiite, OyaeT s HabmoAaThCst GoTo3DdEKT, ecu MIaCTUHKY
U3 JlaHTaHa 00/y4aTh CBETOM C AyMHOM BosHbI 600 HM? Pabota BbIXOZa
3/1IeKTPOHA M3 JlaHTaHa paBHa 3,3 3B.
1) ®oro3ddekT Bo3MOKeH, e/t KaTo/, HarpeTh o TeMriepatyphbl 347 K
65 | 2) He 6yger OIIK-3.4.5
3) ®oTo3ddeKT BO3MOXKeH, eC/y JOTMOJTHUTENBHO TIPUI0XKUTE K TJIaCTHHKE
YCKOPSIFOLLYI0 Pa3HOCTh MOTEHIMA/I0B BeJIMUMHOW He MeHee 1 B
4) ®oto3ddeKT BO3MOXKEH C BePOSTHOCTHLIO p ~ 0,5
Otser: 2
CpenaiiTe BLIBOZ O BeJTMUMHE MUHHUMAIBHOTO 00PaTHOTO HAIPsKEHUs], TIPU
KOTOPOM TIOJTHOCTBIO TIpekpalijaetTcs (OTOTOK. Y coBUe: SHeprusi (OTOHOB
paBHa 6,5 3B, a ¢orokaros M3roTOBIEH W3 JUTHs, paboTa BBIXOA
KOTOpOro cocrasiseT 2,5 3B.
66 |1)4B OIlK-3.1.5
2)9B
3)6,5B
4)25B
OtBert: 1
OueHuTe, BO CKOJIBKO pa3 JlaBjieHHe CBeTa, MaJarollero neprieHJuKyJ/IspHO
u/lea/ibHO 3epKabHOM MOBEPXHOCTH, OOJbIIIe [JaB/ieHUsI CBETa, TIaJjatoll[ero
MepreHAUKYJISIPHO UealbHO YePHOW NTOBEPXHOCTH.
1)2
67 2)1 OIlK-3.11.4
3) 1,5
4)3

OtBeT: 1




OueHnTe, OT KakKWMX BeJWYMH 3aBUCUT CWIa CBETOBOIO [laBJEeHHUSI C
KBaHTOBOM TOUKH 3pPEHUS:

A) Uucna GpoTOHOB B CBETOBOM IyUKe;

b) Dnepruu doToHa;

B) Koadduimenrta oTpakeHust TOBEPXHOCTH.

68 1)A, B OIlK-3.4.5
2)A,B,B
3)5,B
4)A, B
Ortser: 2
[Tpoananu3upyiite, B KakiX 00/IaCTSIX CIIEKTpa 3/eKTPOMAarHUTHBIX BOJIH
BO3MO>XKHO HabJrogenue 3¢dexkra KomriroHa.
1) Bugumelii fuana3oH
69 | 2) Paguoaunana3zoH OIlIK-3.1.5
3) Teparep1oBbIi AHara3oH
4) PeHTreHOBCKUH Axana3oH ¥ raMMa-u3ayueHue
Otsert: 4
Kakum o6pa3om uMItyibC OTOHA CBsi3aH C JAJTUHOM BOJTHBI?
1) imnybC npsiMO MPOIIOPLIMOHAJIEH JIJIVHE BOJIHBI
2) imnysibC psSIMO MPOMNOPLIMOHAEH KBapaTy JJ/IMHbI BOJHbI
70 | 3) Ummybc 06paTHO MPOMOPLMOHAJIEH JJTHHE BOJTHBI OIIK-3.1.5
4) VmnynbC mpsMO MPOMOPLIMOHANeH KOPHIO KBaJpaTHOMY OT JJIMHBI
BOJTHBI
Otsert: 3
B kakoil 007acTH CrieKTpa 3/7eKTPOMAarHUTHOTO W3/IyUeHHs] WMITYJIbC
¢boToHa UMeeT MUHMMasIbHOE 3HaueHue?
1) NndpakpacHoe usnyueHue
71 | 2) TepareprjoBoe U3nyuyeHue OIlK-3.1.5
3) PeHTreHoBCcKOe U3nyyeHue
4) Paprounsnyyenue
OtBert: 4
[Mpoananu3upyiiTe, Kakoe U3 MpPHBeJeHHbIX BbICKA3bIBAHUW MPOTHBOPEUUT
KBaHTOBOW TeOpPUU CBeTa.
1) lHTeHCUBHOCTb CBeTa He 3aBUCUT OT TJIOTHOCTH MOTOKA (POTOHOB U UX
SHEepruu
2) CBeT MOXeT H3AyuaTbCsl U PACIPOCTPAHSATHCS TOJBKO OTAeTbHBIMU
72 | IOpLUsAMH — KBaHTaMU OIIK-3.1.5
3) KaxgoMy 13 KBAaHTOBBIX COCTOSIHMM, B KOTOPOM HAaxOJUTCSl aTOMHas
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIM yPOBEHb SHePTrUr
4) [Onsg dYacTvlbl He MOTryT OBbITb OJHOBPEMEHHO TOYHO W3MepeHbI
KOOpPJMHATHI U UMITYJIbC
Otsert: 1
YKaxuTe, B ueM 3aK/H04aeTCsl CMbIC/I IIepBOro nocrysata bopa.
1) YTBepskJeHue O CyleCTBOBAHUN CTALIMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He U3/1yy4aeT U He MOIJIolaeT SHEPTUn
2) PasHOCTh 5Heprui AByX CTalMOHApHBIX COCTOSIHAKM paBHAa 3HEPIrUU
73 | U3/y4aeMoro WM MorjolaeMoro KBaHTa cBeTa OIIK-3.1.4

3) B aTome 3/1€eKTPOHBI ABWXKYTCS TI0 OpOUTaM, O/IM3KUM K KPYTOBBIM

4) ATOM COCTOHUT M3 TIOJIOXKUTEBHO 3apsPKeHHOTO si/jpa U OTPULIATe/IbHO
3apsDKeHHBIX 37IeKTPOHOB

OtBert: 1




74

Bribepure, Kakoe W3 TIpHUBEJEHHBIX HIDKE BBICKA3bIBAHWN IPABUIBHO
OTUCHIBAeT CIIOCOOHOCTh aTOMOB K H3/y4eHMIO M TIOIJIOLIEeHUI0 SHeprUu:
«ATOMBI MOTYT ...».

1) ornommate ¥ U3yYaTh UL HEKOTOPbIN JUCKPETHBI Habop 3HaueHUi
SHepruu

2) V3nyvath 1 nor/oiaTh A100yro MOpLMI0 SHepruu

3) U3nyuath MO0 MUCKPETHBIA HAOOp 3HAUEHW SHEepPruu, MO0 JIFOYI0
TIOPLIUIO SHEepIrun

4) V3nyuats yt00yI0 TOPLMIO SHEPTHUH, a TOTJIOIATh JIUIIb HEKOTOPBIN
Ortser: 1

OINK-3.71.4

75

YKaxxuTe, K KAKOMY AMara3oHy WU3/yyeHHs OTHOCSTCS Tepexo/bl U3 Cepuu
banbmepa B atome Bogopoza?

1) TenyioBOe U3nyueHue

2) PeHTreHOBCKOE U3/TyueHHe

3) N'amma-u3nyuenue

4) Buaumblii cBeT

OtBert: 4

OIK-3.71.5

76

[Mpoananu3upyiiTe, Kak H3MeHWIaChb SHEPrusi aromMa BOJOpoJa TIpHU
M37y4yeHrnU UM (OTOHa C AJIMHOM BoHbI A = 4,86-1077 mM?

1) YBenuuusack Ha 4,86 3B

2) YMeHbllWIach Ha 2,55 3B

3) YMenblilmaach Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

Otser: 2

OITK-3.11.4

77

OrjeHUTe pa3HOCTh SHEPTUii OCHOBHOTO M BO30Y>KJEHHOTO COCTOsIHHsA (B
3B). [laHO: 3/1eKTPOH B aToMe Tiepelien W3 BO30Y>KJEHHOTO COCTOSIHUS B
OCHOBHOe, W TIpU [JaHHOM Tiepexojie TIPOM30IIUI0 H3ayueHHe (OToHa C
JITUHOM BOJTHBI 650 HM.

1) 0,4 5B

2)1,95B

3)1,25B

4)2,2 5B

OtBer: 2

OITK-3.11.4

78

Ykaxure, B 4éM 3aK/Ir04aeTCs ruroTesa e bpous.

1) JlroOble MUKpOUAcCTHIBl Hapsily C KOPMYCKY/sSPHbIMU 00/azaroT
BOJTHOBBIMU CBOKCTBaMH

2) AtTom He MOXeT cofepkaTb Oosiee JBYX 37€eKTPOHOB, HaXO/SIIUXCS B
OJJUHAKOBBIX CTAllMOHAPDHBIX COCTOSHUSIX, OIpeje/sseMblx Habopom
yeTbIpeX KBAHTOBBIX UHCeT

3) OpfHOBpeMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTBIO  3a/aTh
KOOPJMHATHI U UMITYJIbC MUKPOUaCTHLbI

4) DHeprusi UCITyCKaeTCsl U TOIJIOLAeTC sl He HelpepbIBHO, a OT/e/IbHBIMU
KBaHTaMU

Otsert: 1

OITK-3.11.4

79

Bribepure  yTBepeHue, Haubosiee TPaBUJIBHO COOTBETCTBYIOLI[ee
runiotese ge bpows.

1) MuKpoyJacTHULbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA

2) DneKTpOMarHUTHbIe BOJIHBI MIMEIOT CBOKWCTBA YaCTHL]

3) ¥Y Kax/10i1 yacTULIbI CyL|eCTBYeT aHTUUacTHLia

4) AAapo aToMa COCTOUT U3 KBAapKOB

Ortser: 1

OIlK-3.71.5




Paccuurante anvHy BOJHBI e bpouns s 5/1eKTpOHA, ABWXKYLLEToCs CO
CKopocThIO 3,6 KM/C. Macca ssekTpoHa me = 9,1:10731 Kr, 3apsij 3/1eKTpOHa
Qe = —1,6-107° Kn.

1) 1,6 MmKkm
80 2)2.6 M OIIK-3.4.5
3) 201 um
4) 3,6 MKM
Otser: 3
YKakuTe KOMMUYeCTBO 3HaYeHWW, KOTOpble MO)KeT NPUHMMAaTb MarHUTHOe
KBAaHTOBOE UHWCJI0 M TPH [JaHHOM 3HaueHUM OpOUTATbHOTO KBAaHTOBOIO
yucna I?
N20+1
81 2)31+1 OIlK-3.1.4
3)1-1
41
Ortser: 1
YKakure, 4TO OnpezeseT rjlaBHOe KBaHTOBOEe UMC/IO N7?
1) DHepreThuecKrie YpOBHU 3/IEKTPOHA B aTOMe
2) BennurHy MOMeHTa UMITyJ/IbCa 371eKTPOHA B aTOMe
82 | 3) [poekuio opbUTa/ILHOTO MOMEHTa UMITy/IbCa 1eKTPOHa Ha 3azaHHoe | OITK-3./1.4
HaripaBJ/ieHue
4) BemurHy MOMeHTa UMITYJ/IbCa 371eKTPOHA B 3aldHHOM HarlpaB/ieHUU
OtBert: 1
YKaxute, 4TO OorpejesnseT MarHUTHOe KBaHTOBOE YMC/I0 M?
1) OpbutanbHBIA MeXaHUUeCKHW MOMEHT 3/IeKTPOHA B aTOMe
83 2) DHepruto CTalMOHAPHOTO COCTOSIHUS 7IEKTPOHA B aTOMe OIK-3.11.5
3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUH o
4) DHepreTUyecKre YPOBHU 3/IEKTPOHA B aTOMe
Otser: 3
B uectb Koro HasBaH 3¢ eKT paciijerieHdsi ypOBHEl SHepPruvd aToMa BO
BHeILIHEeM 3/1IeKTPUYEeCKOM I10J1e?
1) OuHIITeMHA U [le Xaaca
84 | 2) llItapka OIIK-3.1.4
3) DTTUHrCray3eHa
4) AapoHoBa-boma
Otser: 2
Kak Ha3blBalOT /MHWM B CIeKTpe KOMOWHALIMOHHOTO pAacCesiHUs C
YaCTOTaMU, MEeHbIIIMMU YaCTOThI MaJarol|ero ceeTa?
1) OpaHKeBbIMU CITyTHUKAMH
85 | 2) AHTHUCTOKCOBBIMH CITyTHUKaMHU OIIK-3.1.4
3) CTOKCOBBIMU CITyTHUKAMHU
4) AHTaroHMCTUYECKUMH CITyTHUKaMU
Otser: 3
[MosicHuTe (hr3ruecKuii CMbICT BOTHOBOW (YHKLIMU.
1) BosiHOBasi pyHKLIMS MPOIOPLIMOHA/IbHA SHEPTUU YaCTULIbI
2) IlpousBejeHue BOMHOBOM (YHKLMM Ha KOMIUIEKCHO-COMPSDKEHHOe
BbIpa)KeHHe PaBHO TVIOTHOCTH BePOSITHOCTH 0OHapY’KeHUsI YaCTHUL[bI
86 | 3) BomHoBas ¢yHKIMS 00paTHO TMpPOMOpLMOHAAbHA [yiMHe BomHbel fe | OITK-3./1.4

Bpoiins

4) BonHoBas ¢(yHKUMS TIpefcTaBsieT CO0OM KHMHEMAaTHUeCKHH 3aKOH
JIBIPKEHUsS] MUKPOUaCTHLIbI X = X(t) B HesiBHOU (hopme

Ortser: 2




87

Beibepure BepHyI (HOPMYJTHPOBKY COOTHOIIEHWs Heompe/eneHHOCTel
IeiizeHbepra.

1) AE-At>h

2) Az-At>h

3) Ap-Am > h

4) Ay-At > h

Ortser: 1

OIK-3.71.4

88

YKakuTte, Kakve yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMU.

1) DneKTpruYeCcKy 3aps>KeHHbIe YaCTULIbI

2) DJieKTpUUYeCKU HerTpaabHble YaCTULIbI

3) Bce uacTuubl ¢ mosyLeibiM ClIMHOM

4) DyeKTpUuecKy 3apsbKeHHbIe YaCTHULbI C L|e/IbIM CITMHOM
Otsert: 3

OITK-3.11.4

89

Kak HasbiBaeTcsi TBepZioe TeslO, Y KOTOPOTO BajieHTHasi 30HAa IOJIHOCTBHIO
3arojiHeHa, 30Ha TMPOBOJUMOCTH — TIOJHOCTBIO CBOOOJHA, a IIMPHWHA
3ampeleHHON 30HbI Be/MKa I10 CpPaBHEHWIO C SJHepruell TeryioBOTO
JBUKeHUs?

1) IIpoBOgHUK

2) In3neKTprK

3) [MonynpoBojHUK

4) IIpuMecHbI NOMYTIPOBOAHUK

Otser: 2

OINK-3.71.4

90

Kakyto pasmepHOCTbL uMeeT noctosiHHas [1nanka B cucreme CIH?
1) Ix-c

2) Ix/c

3) x/m

4) 1x/>B

Ortser: 1

OINK-3.11.4

91

OueHuTe, KakOM CMBICT MMeeT COOTHOLIEeHWe Heolpe/eleHHOCTeN
[eiizenbepra [y SHEPrUM 4YaCTHLLI M BpeMeHU TMpeObIBaHUS ee B
COCTOSIHUM C JJAHHOW SHeprueun?

1) SHeprus npsMo NpONOpLMOHATIbHA BpeMeH!

2) DHeprust 06paTHO MPOMNOPLMOHA/TEHA BpEMeHU

3) OHeprusi ¥ BpeMsi MOTYT ObITb H3MepeHbl OJHOBPEMEHHO CO CKOJb
YTOHO BBICOKOM TOYHOCTBIO

4) Uem Oonbpllle  HeONpe/eeHHOCTb  SHEPrHUHM, TeM  MeHbIe
HeoIpe/ie/IeHHOCTb BpeMeH!

Otsert: 4

OITK-3.11.4

92

Kak Ha3bIBaeTCsl COCTOsIHME 3JIeKTPOHA B aTOMe, COOTBETCTBYIOIIlee
MHHUMaJbHOMY BO3MOXXHOMY 3HAaUEHHIO er0 SHePruu?

1) Bo36y»/ieHHOe COCTOsIHUe

2) MeTacTabuibHOE COCTOSTHHE

3) OCHOBHOE COCTOsIHUE

4) BajieHTHOe COCTOsSIHUe

OtBerT: 3

OINK-3.71.4




B uem 3akntouaetcs TyHHebHBIN 3¢ddeKT?

1) B BOMHOBOM xapakTepe [ABW)KEHHSI MUKPOUaCTHULbl B MEPUOAUUYECKOM
MoTeHLIare

2) B KOpmyCKy/sIpHOM TOBeJJeHUM 3/IeKTPOMarHUTHOTO H3/TyueHUusi TIpU
MPOXO0XKJEeHUU ero yepe3 y3Koe OTBepCTUe

3) B HaxoX[geHUM 4YacTULbl Cpa3y B HECKOJIbKMX TOYKax IMPOCTPAHCTBA
O/THOBPEMEHHO

4) B npoxo/eHUM MUKPOUaCTHUI[bl uepe3 MOTeHL[HUalbHbINA Oaphkep, Koria
9HEPTHs YaCTULIbI MEHbIIIe BBICOTHI 3TOT0 Oaphepa

Otsert: 4

93 OIIK-3.1.4

Kakue mofBWKHbIE YaCTHLbl WM KBa3UUaCTULbl SIBSIOTCS HOCUTEISIMU
3apsizia B [HO/IyIPOBOJHUKAX?

1) DnekTpoHbI

94 | 2) [IpoToHBI OIlK-3.1.4
3) ONeKTPOHBI U ABIPKU
4) VloHbl

Ortser: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIMITIMHE OOYYarOI[UXCs 3a0UHOH (DOPMBI
o0yueHus1, ipeficTaB/ieHbl B Tabmiie 19.

Tabmwmia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne i/t | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipegycmoTpeHo

10.4. Meropuueckue  mMaTepuasbl,  ONpefessrole  MpPoLeAypbl  OL[eHWBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STanbl (OPMUPOBaHUS KOMIIETEHLUH, COZlep)KaTcsi B
JIOKa/IbHbIX HOpPMaTuBHBIX akTax ['YAII, pernameHTUpYHOIIMX TOPSZAOK W TMpPOLEAypPY
TIPOBEJIeHHsT TeKYII[ero KOHTPOJISI YCIIeBaeMOCTH 1 TIPOMEKYTOUYHOM aTTeCcTaljii 00yJaroIuxcs
'YAIL

11. Metoauueckue yKa3aHuUs it 00yUarOIUXCs TI0 OCBOEHHIO TUCLIATIIUHBI

11.1. MeTtoauueckrie YyKa3aHUsi [yii OOydYaroOlUXCS TI0 OCBOEHHUIO JIEKIJMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHHe JIEKIMOHHOTO MaTepHalia — JIOTMUeCKd CTPOMHOE, CHCTEMHOE,
ryboKoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYYUTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuHOrO TI03HAHUS, HOBEWIIIMX
JOCTIPKEHUM Hay4YHOM MbICM. B yueOGHOM miporiecce JieKI[Usi BHITIONHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAaIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUHHBIN arrapar
KOHKpeTHOW o06j1acTv 3HaHusA, eé Tpo0JieMbl, AaeT Ije/lbHOe TIpe/|CTaBleHre O JUCI[UTUIAHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3y/IbTaThl DU OCBOEHUM 00YYarOIIMMKUCS JIEKIIMOHHOTO MaTepHaJa:

- [OMyyeHWe COBpPEMEHHbIX, I]eJIOCTHbIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpe/iesisieTCsl 11eJIeBOM YCTaHOBKOM K KaXk/10M KOHKPeTHOH TeMe;

- TIOJIyueHHUe OIbITa TBOPUECKOW PabOThl COBMECTHO C Mpero/iaBaTesiem,;

- pas3BuThe TMpo(decCHOHa/NLHO-Je/IOBBIX  KauecTB, J/OOBM K  TIpeaMery U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MBIIIIEHHSI.

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0[UMOro /11 CAMOCTOATeTbHOM PaboTHI;

- [Oo/MyyeHWe 3HAaHUM O COBPEMEHHOM YDOBHe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€e UX Pa3BUTHS Ha OJIvDKaMILIVe TOAb;




- HAY4YMTbCs MeTOAUYecKH oOpabaThiBaTh Marepuan (BbIJENATh TJIaBHbIE MBICIA U
MOJIO)KeHUsl, TPUXOAUTb K KOHKDeTHbIM BbIBOJlaM, T[IOBTOPSITb UX B  pa3/IMUHbIX
dhopMyMpoBKax);

- [O/y4YeHUWe TOUHOTO MIOHUMaHUs BCeX He0OXOUMBIX TEPMHUHOB U TTOHSITU.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMNPOBOXKAATBCS — [JeMOHCTpaLer CaanufioB U
WCTIOb30BaHWEeM Da3/aTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCUM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIUHE.

CTpyKTypa NpeJ0CTaBAeHuUs JEKIIMOHHOTO MaTepyaia:
- JIeKLIMY TI0 pa3/iesiaM COTJIacHO Tabs1. 3 ¥ TeMaM, CorJyiacHO Tabut. 4.

11.2. MeTopryeckue yKa3zaHWs [ OOyuyarOL[UXCs TI0 TIPOXOXKJEHHIO TPAKTHUeCKUX
3aHATUN
[TpakTueckoe 3aHATHE SIBISETCS OFHOW M3 OCHOBHBIX (hOpM OpraHW3aly y4ueOHOTO
Tiporiecca, 3aK/IHUaroIasicss B BBINOJHEHUH 00yUaroMMHUCS 110/ PYKOBO/JCTBOM TIpero/jaBaTeist
KOMITIeKCAa y4eOHBIX 3a[dHHi C LIelbI0 YCBOEHHS Hay4HO-TeOPeTUYeCKHX OCHOB Y4eOHOI
JUCLIMTUTAHBL, IpUoOpeTeHUs] yMeHU U HaBbIKOB, OTbITa TBOPUECKOU /iesITe/TbHOCTH.
Llesibr0 TIPaKTHUECKOTO 3aHATHS [jIsi 00YYaroIerocs siB/isieTCsl PUBUTHE 00yYaroIMCs
YMEHU Y HaBbIKOB MPaKTUUYECKOW J1esiTe/IbHOCTU 10 U3yuaeMoW JUCLIUIIHE.
[1naHvpyeMble pe3ysibTaThl IPU OCBOEHUH 00YYarOIIMMCS MTPaKTHUeCKUX 3aHSATHI:
- 3aKkpervieHue, yriayOsieHWe, paclidpeHWe W JieTalnu3alysi 3HaHUWA TIpU  pellieHuH
KOHKPETHBIX 3a/iay;
- pa3BUTHe TI03HaBaTe/IbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/TBHOCTH MBILIEHUS], TBOPUECKON
aKTUBHOCTH;
- OBJaJleHMe HOBBIMU MeTO/laMd W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOM
JVCLUIIVHBL;
- BbIpaOOTKAa CrOCOOHOCTH JIOTUUECKOTO OCMBIC/IEHUS] TIOMyYeHHBIX 3HaHUW  [ijis
BBITTO/THEHUS 3a/IaHUM;
- obecrieyeHue palMOHAIBLHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAYyaJbHOU (QopM
o0yueHwUs..

TpeboBaHus K MPOBEIEHNIO NTPAKTUYECKUX 3aHATUN

MeToauueckre yKa3aHUs T0 OpraHu3aliiyd W MPOBeJeHHI0 TMpaKTUUeCKUX 3aHSIThM, a
TaK)Xe TI0 BBIMIOJIHEHWIO [TOMAIITHUX 3a/IaHUM COZIEP)KATCsS B CIEAYIOUUX YueOHBIX MOCOOUSX,
ripe/iCTaB/IeHHbIX B O1bO/oTeke I'Y ATl B meuaTHOM U 3JIEKTPOHHOM BUZAX:

1. KoBanenko MN.U., Kommkos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., IIpuaurko
B.K., Pytekor E.B., llapeB FO.H. Mexanuka. Konebanusi u BosiHbl. TepMoarHaMyKa: COOPHUK
3agau. — CI16.: T'YAITI, 2018. - 67 c.

2. AugpeeB B.M., KoBanenko MN.U., KotmimkoB E.H., KpekryHoBa W.II., JlaBpoBcKas
H.IL., JIuteuHoBa H.H., HoBukosa FO.A., [IepsymmnHa M.O., ITpununko B.K., Teperjenko I'.B.,
Xonoaunos A.H., Llapes FO.H., [lludpun B.®. SnekrpuuectBo. MarHetusm. OnrTrka: cOOPHUK
3agau. — CI16.: T'YAITI, 2019. - 78 c.

3. AnzapeeB B.M., KoBanenko MN.U., KonbuibioB A.B., Kotnukos E.H., JlaBpoBckas
H.IL., ITeppymmna M.O., ITonos [I.A., IIpumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
FO.H., llludpun b.®. KBantoBas ¢usnka: cOOpHUK 3afau. — 2-e u3f., gom. — CII6.: 'YAII,
2023. - 60 c.

MeToauueckre yKa3aHUs T10 TIPOBEAEHUI0 KOHTPOJIBHBIX pPAab0OT Ha TPAKTUUECKHUX
3aHSITUSIX COZIEP)KATCS B CJeAYHOIUX YyueOHBIX TOCOOHMSX, Tpe/CTaB/lIeHHBIX B OUO/IMOTEKE
I'YAII:

1. Anppees B.M., Bunauuenko B.IO., TI'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckas H.II.,, TlomoB [I.A., Tlpowikuan C.C. Mexanuka. KosebaHus ¥ BOJHBIL
TepmoavHamuKa: cOopHuk 3azau. — CI16.: T'YAIIL, 2024. — 67 c.




2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., luppun b.®., L{ape FO.H. DnektpomarHeTu3Mm. BosiHoBasi onTrka: COOpHUK 3ajau /s
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

3. Eropos M.IO., KoBanenko M.U., KotiukoB E.H., JlaBpoBckas H.II., Jlobanor B.B.,
Hosukosa FO.A., IIpumunko B.K., Pytekos E.B., Llapes FO.H. KBaHToBas onrvka ¥ KBaHTOBAast
MexaHMKa: COOPHUK 3a/iau /11 KOHTPOJIbHBIX paboT 1o ¢usuke. — CI16.: T'YATII, 2024. — 30 c.

11.3. Metoauueckue ykasaHUs [ijis OOyuyaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1labopaTopHbIX paboT oOydYaroLuiics [J0o/DKeH yriayoutb |
3aKpernuTh 3HAHUS, TPAaKTU4YeCKrWe HaBBIKH, OBJAJIeThb COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT M3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOMNPUSTHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT O0OyYarOLUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [UCLIMIUIMHBI, Orpejie/isieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLIM pelleHre CJIeIyIOIMX OCHOBHBIX 33/la4 00yUaroiierocs:

- mipuobpeTeHHe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJIeHUA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCLIUTIHEI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, TOyuYeHHbIX Ha
JIeKLHsIX;

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yYaeMou JUCLIUTIIVHE;

- mpuoOpeTeHHe  HABBIKOB  CaMOCTOATEJIbHOM  paboThl  C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpeGOBaHUs K IPOBe/IeHUIO JIabopaTOpHbIX paboT

MeToanuecke yKa3aHUS TI0 BBIOJHEHUIO J/1ab0paTOpHBIX PpaboOT TpHBeJeHbl B
C/lefyIoMX Mocobusix, uMmeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbuibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.
Tepemenko, FO. H. Llapes, b. ®. HIudpun / KBantoBas ¢u3vka: nab. npaktukym / [Tog o6,
pen. A. B. KombibiioBa. — CI16.: TYATI, 2021. — 90 c.

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JlutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Morapes, B. K. IIpumunko, FO. H. apes, b. ®. Hudpun // Mexanuka. Kosebanust ¥ BOMHBL
MonekynsipHasi (u3uka: nabopaTopHbiii mipaktukym / mop pen. U. WM. Kosanenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. KonbuibrioB, E. H. Kormmkos, H. II. JlaBpoBckasi, FO. A. HoBukoBa, B. K.
[Mpununko, I'. B. TeperieHko // DeKTPpUUECTBO M MarHeTu3M: j1ab. MPakTUKyM / 1of, pef. A. B.
KombuisijoBa. — CI16.: T'YATI, 2021. — 103 c.

4. Kotmukos, E. H. // BonHoBas ontrka: yue6.-meTog,. rocobue / E. H. Kotnmkos, FO. A.
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[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILEeCTB/ISIETCS] B CTPOTOM COOTBETCTBHUH C
YTBEeP)KIEHHBIM KaleHZapHbIM TI71aHOM. Ha Kaxyr sabopaTopHyt0 paboTy OTBOAWTCS He
MeHee [IByX 3aHATUM: T[lepBoe IIOCBSIIeHO TPOBeJeHUI0 SKCIIepUMeHTa U II0/Iy4YeHHIO
SMIOMPUYECKUX JlaHHBbIX, BTOpPOe — 3aluTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMCS BO BHEAYAUTOPHOE BPeMsl.




Ilo Hauasa paboTel B 1abopaTopru 00ydaromMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcalyedl AaHHOTO hakTa B BUJe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBINOJIHEHUIO SKCIIePUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/efloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

dukcalusi  3KCIepUMEHTabHbIX  /IaHHBIX  OCYIIECTB/SETCS  WCKIHUUTENBHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha iucTe ¢popmaTta A4). BefeHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WU
resieBoi). Vcronb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO /1J1s1 TIOCTPOeHHs Fpa(UKoB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C NOCAeyHOIIUM [T0IyYeHHeM ero MO/ ITUCH.

CrpykTypa v ¢opMa oTuéTta 0 1abopaTopHO¥ paborte

[ToAroTOBNIEHHBIN OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa 1abopaTOpHOM 3aHATHHM. KaK/Ablid OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiiKe
coJZieprKaThb C/IefyHoLye pasjesibl:

1. Lens pabotbl. ®OpMyIHpPYyeTCS B CTPOTOM COOTBETCTBHM C yueOHO-MeTOAMYeCKUM
rocobuem.

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTany3aliii BHeIIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKHe BBIBOJbI He INPUBOAATCA. POpMyJibl, UCIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ieie TakKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IeHUWM. B [aHHOM pasjene nNpUBOAATCS BCe
IMITMpUYeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHWU OTYéTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie Tabaull ¢ cob/Tr0/ieHreM MpaBU/l OKPYT/IeHUS U yKa3aHUeM 3Havalmx [udp.

5. TIpumeps! pacyetoB. IIpuBoauTcs mogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To Kaxkaoi paboueii hopmye.

6. BbluncsieHre TOTpeIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (POPMYII.
[IpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NCKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare Wi C
WCII0/Ib30BaHMEM  CITeL[MaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoi Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTeNTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMNUCH ocel (C yKa3aHHeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoOKCUMHUPYIOLIUX TIPSIMBIX;

- oToOpa)keHHe JOBEPUTETbHBIX UHTEPBAJIOB (TTOTPEILTHOCTeN) /it O[HOW WA HECKOJTBKUX
TOYeK.

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM norpemHocTteid. OcylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMUA  (CIIPABOYHBIMK) —3HAUEHUSMH WU
TeOpeTUUeCKUMU pacueTamMy. [IpM HaauuMy 3HAUWMTeNbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 000CHOBaHMe WX TPUUMH. EC/M pacyéThl NPOBOAWINMCH PasHBIMU METO/aMH,
HeoOX0/IUMO /IOTIO/THUTE/IbHO CPaBHUTh pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/ pabOTHI.




TpeboBanus K oopmMIeHHIO OTYeTa 0 JlabopaTopHO# paboTe

Otuétr 0 nabopaTtopHOU paboTe TpesOCTaB/sSIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM  K3MepeHWH, TIOAMNMCAHHBIM TIperojiaBaTesieM, a TaKxke
HarevyaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil JO/KeH COZlepyKaTh:

- T107HOe HauMeHOBaHHWe U HoOMep JjabopaTopHoil paboTbl B COOTBETCTBUU C
METO/IUUEeCKUM Mocoburem;

-  ®.U.0O. obyuarorierocsi, HomMep aka/[eMUUeCKOU IpyTIIbI;

- ®.N.0. npenojasare/s;

- CBOAHYI  Tab/WIly TeXHUUeCKHWX  XapaKTepUCTUK  HCTOb3yeMbIXx  MpubOpoB
(HamMmeHOBaHWe, paboumMii [Wana3oH, KIacC TOYHOCTH, IieHa JejeHus, TpubopHas
MOTPELLHOCTb);

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHNH;

- JlaTy TIpOBe/IeHUs SKCIIePUMeHTa U JIMYHbIe TO/TMCH Tpero/iaBaresis U 00yJarolerocs.
[Tpotokon 6e3 MoAMMCH TIpernojaBaresisi IPU3HAETCS HeJleCTBUTeTbHBIM.

TutynbHelid  UCT  odopMsieTcsi  COriacHO  TpeboBaHMsIM, pa3MeléHHBIM  Ha
opurmansHoM caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTelbHOM TOpsiiKe
JIOJDKEH COJZleprKaTh:

- HaWMeHOBaHWe AVCLWIIIVHEI;

- TI0/THOe Ha3BaHWe U HoMep PaboThbl B COOTBETCTBUU C yueOHO-MeToJuueCcKUM 1ocooueMm;

- ®.1.0. npeniofaBaTess ¥ 00yJaroOIIerocs;

- HOMep yueOHOM TPYTIIbI;

JlaTy 3alUThL

11.4. MeToanuecKre yKasaHus [Jisi 00YYaroIUXCsl TI0 MTPOXOKIEHUI0 CaMOCTOSITE/TbHOM
paboThI

B x0/1e BBHITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3aIaHUI0 M TIPM METOJUeCcKOM PYKOBO/ICTBe IperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyvaroumxcst 1O 3a04HON (opMe 0OyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISI YCTIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISieT eMy pa3BUBaThb YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHIA
YPOBEHb YCIIEBaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOJyYUTh HABBIKA TOBBIIEHHUS
npoeCCHOHATBHOTO YPOBHS.

MeTouUeCKUMHM ~ MaTephasiaMM,  HAlpaB/sIOIIMMUA  CaMOCTOSITeJIbHYIO  paboTy
00yuaro[uXcs SBJISIOTCS:

- yueOHO-MeTOJUUeCKUI MaTepuaJ Mo AUCLIUIIVHE;

- MeToJWuecKUe YKa3aHWs T0 BBIOTHEHHIO MPAaKTHUeCKUX paborT;

- MeToJHMuecKHe yKa3aHWs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.5. Meroanueckue ykKa3aHus [y OOyuyarOIIUXCS T10 TPOXOXKAEHUIO TEKYIIero
KOHTPO/JIsI yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpvBaeT KOHTPOJIb KayecTBa 3HaHUU
00yuaroIMXCsl, OCYIeCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JVCLIATI/IUHBL.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJIsl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesem
Ha JIeKL[MOHHBIX 3aHATHSAX, TEeCTUPOBaHWE, 3allliTa OTYeTOB MO0 JjabopaTopHeIM paboTam.
MepornpusTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCMelIHO TMPOWJEeHHbIM MpU YCIOBUW Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYIero KOHTpOJsi He MeHee 25% siabopaToOpHBIX



paboT, a Takke MPOXOXAeHWs TeCcTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YZIOBJIETBOPUTEIIBHO».

OOyuarorpecsi, MMelOIIye aKaJeMUYecKyr0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WM HeYZOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIs1, 00513aHbI IMKBU/IUPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/YaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJISI YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /ISl [IOMycKa K
sk3aMeHy/auddepeHIMPOBaHHOMY 3aueTy 10 yueOHOW AWCHUITUIMHE BO BpeMsi TPOXOXK/eHHUs
MPOMe)XYyTOUHOM aTTecTal|uH.

11.6. MeTtoauueckue ykKasaHUs [Jisi 00yJarOLIMXCS 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTalu.

[MpomexxyTouHasi ~ aTTecTalus  OOydYawrIUMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruinHe. OHa BKIIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAyYeHHbIX OOYydYarolMMcsi B TIpoLjecce
Y3yueHUsi BCell AUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pelleHus] NPakTUUeCKWX 3a/ay. OK3aMeH, KakK MpaBWio, MPOBOJAWTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOPOILO», «y/I0B/JI€TBOPUTEILHO», «HEY/I0B/1€TBOPUTEIHLHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaroImyMcs TPy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/IeloBaTe/TbCKMX PabOT U MPOX0XK/A€HUU MPAKTHK C aTTeCTaLlMOHHOM OLleHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBust nonyuyeHUs JOMycKa K MPOXOXK/EHUIO0 IPOMEXXYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkTe 11.6.2. nannon PIT/I.

11.6.1. bannbHO-perTUHrOBasi CUCTeMa ¥ (POpMUPOBaHKe UTOTOBOM OLIEHKU.

PernameHT mnpoBefieHMs TeKyLero KOHTPOJIS, IIPOMEXKYTOUHOM arTeCcTaljuM |
OLIeHMBaHUsI 00YJaroIUXCsl PeryIMpyeTcsi ToKaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriimHe «®u3uka» B cemecTtpe coctaBseT 100
0anoB, U3 KOTOPBIX:

- MakcuMarbHas cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asIOB O BUAaM yUeOHOM /1esTe/TbHOCTH omnrcaHo B Tabi. 20);
- MaKCuMaJbHbIN 6asl Ha MpoMeKyTouHOU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeiesieHre 6aiioB TEKYIIEr0 KOHTPOJIS

Ne Buj, yuebHOM ieaTeTbHOCTH MakcumanbHbIA Oa
1 | JTabopaTopHbIe paboThI 40
2 | TIpaktuueckue paboThbl 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Nroro: 70

11.6.2. YcnoBus fjomnycka K TIPOMe)KyTOUHOM aTTeCTal|uu.

OO6s13aTeTbHBIM YC/IOBHEM JI7ISI TIO/TyUeHHsT I0MyCKa K 9K3aMeHy/AuddepeHIpOBaHHOMY
3auéTy SIB/ISIeTCsl yCIielllHasi c/jlaya He MeHee 75% sabopaTOpHBIX U TMpaKTUUecKuxX paboT, a
TaKKe TNpPOXOXKJeHue TecTupoBaHusg B cucteme LMS TI'YAII c oOuLeHKOM He HIXe
«yZIOB/IeTBOPUTE/IbHO». JIUlla, He BbIO/HUBLIME [aHHble YC/IOBUS, He [OIyCKarwTCsd K
NIPOMEXYTOUHOM aTTeCTalud W CUYMTAIOTCd MMEHMMU aKaZleMUUYeCKyr 3a/l0J/DKeHHOCTD,
KOTOPYIO He0OX0JUMO YCTPaHUTb B yCTaHOBJIEHHbIe Kaepoii CPOKH.

J171s1 TIO/TyYeHUsI UTOTOBOM OL[eHKU «X0poIio» Wi « OT/IMYHO» 00yJaroiuiics: o0si3aH:

- BBINOJHUTD U 3aiUTUTL 100% mabopaToOpHBIX U MPAaKTUUYECKUX paboT;



- Habpatb He MeHee 5 Ga/uioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHpOBaHME B cucteme LMS
I'YAIL

[Ipy HeBBIONMHEHWH XOTSI OBl OZHOTO W3 JAHHBIX YCJIOBUM MaKCHMajbHasi HUTOTOBas
OL|eHKa, He3aBUCHMMO OT 0aslioB, MOJIyYeHHbIX Ha 5K3ameHe/An¢depeHLIMPOBAaHHOM 3auéTte, He
MO>XKET MPEeBbILIATh «Y JOBIE€TBOPUTE/ILHOY.

OK3aMeHallMOHHbIM OWieT BK/IOUaeT JBa TeOpeTHUYeCKUX Borpoca (OLeHUBAKOTCS
MakcumMyM B 10 6a/iioB KaXK/bli) U OAHY pacuéTHYIO 3ajauy (OLleHWBaeTcs MakCumyM B 10
6an1oB). MiToroBasi oLieHKa 1Mo JAUCHUIIMHE (OPMUPYETCs MyTéM CyMMHPOBAHHUsI CEMeCTPOBBIX
M 9SK3aMEeHALMOHHBIX 0a/lIoB C TMOCAeYIOMMM TIepeBOZIOM B aKaJeMUYeCKyr IIKaiy,
Tripe/icTaB/eHHY10 B Tabsutle 21:

Tabsmria 21 — I11kasa mepeBo/ia UTOTOBOM CYMMEBI 0a/IIOB B OLIEHKY

WTorosasi cymma basiioB OneHka
85—-100 «OtnnynHo» (5)
70 — 84 «Xopoiio» (4)
55—-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHO» (2)
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