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AHHOTaIus

MucryrmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— [IporpaMmy clieljajvreTa I10 Harpas/leHUIo TIOAr0TOBKY/ crielitaabHOCTU 24.05.06 «Cucrtemsl
yTIpaB/ieHus! jieTaTe/lbHBIMU amrapaTaMi» HarpaB/eHHOCTH/crieniany3aimu «IIpubopsl cuctem
yTipaBJieHUs JieTaTe/IbHBIX arraparoBy». JuciuriimHa peanusyetcs Kadeapoit «Ne3».

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

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble U OOIerH)KeHepHble 3HaHWUS,
MeTO/Ibl MaTeMaTU4yeCKOro aHaun3a U MOZe/IMPOBaHusl, TeOPeTUUeCKOI0 U 3KCIIepUMEHTAa/IbHOIO
WCCIIeIoBaHUs 151 PellieHrsl MH)KeHepHbIX 3a/jau podecCroHaIbHOM /1eTeTbHOCTH»

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
4yacoB.

S13bIK 0OyUeHuUst TI0 IUCLIUTUIMHE «DYCCKUM»



1. TlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOMy4eHWe CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHUPOBATh HABBIKU B
M3MepeHUsIX, BEIUMCIeHUSIX ¥ 00paboTKe pe3ybTaTOB U3MePeHUit;
- CO3JaHMe TOAJep)KUBaroIleli oOpa3oBaTeNbHOW Cpebl MperofiaBaHusl ISl OCBOEHUS

TeXHUYEeCKUX NUCLUIIINH.

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 ¥ UHAWKATOPOB UX OCTVKEHUS

Kareropus (rpynna)
KOMIIeTeHLIUU

Kop v HaumeHOBaHMe
KOMIETeHLIUU

Kop 1 HaumeHOBaHMe UHVKATOpa
JIOCTY)KEHUS] KOMIEeTeHL[UU

Oo61enpodeccruoHanbHbIE
KOMITEeTEHIMU

OIIK-1 Criocoben
TIPUMEHSITh
€CTeCTBEHHOHAyUHbIe
1 00IIIerH)KeHepHbIe
3HAHUSI, METO/IbI
MaTeMaTH4ecKoro
aHaM3a u
MO/Ie/TMPOBaHM,
TEOPeTUYECKOrO 1
3KCIIePUMEHTA/TBHOTO
WCC/IeJOBaHUS /ISt
perLIeHus
WH)KEHEPHBIX 3aJjau
ripoecCcroHaTLHOM
JesITeIbHOCTU

OIIK-1.3.1 3HaTh pasfensl
MaTeMaTUUeCKUX U eCTeCTBeHHBIX HayK (B
TOM umc/ie 0OIIenH)KeHepHOTo 0J10Ka),
HeoOX0[uMbIe /I7IsT OCBOEHUsT
npo¢ecCOHATBbHBIX JUCLIMIUIAH U
pelLleHNs MH)KeHePHBIX 3a/lay B
npo¢ecCOHaIbHOM J1eATe/IbHOCTH, a TaKKe
METO/Ibl MaTeMaTHUYeCKOT0 aHasu3a,
MO/Ie/IMPOBaHUs], TEOPETUUECKOro U
9KCTIepUMEHTa/IbHOTO UCCIIeZIOBaHUsI
OIIK-1.Y.2 ymeTb NPOBOAUTH
MaTeMaTUUeCKHe pacueThbl U
MaTeMaTUUeCKUil aHa/ln3 B
rpoeCcCUOHA/ILHOM JesiTeTbHOCTU
OIIK-1.B.1 uMeTb HaBBIKM TEOPETUYECKOTO
Y 9KCIIePUMEeHTaIbHOTO UCC/Ie/JOBaHNS B
rpodecCcHoHaTbHON J1eATeTbHOCTH

Mecto gucuurinHel B cTpykType OIl
OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSIX, paHee TIPUOOPeTEHHBIX 00YUYarOIIMUCS
TIPYU U3YUYeHUU CIeIVIOIINX AUCLIUTIIVH:
- «Maremartrka. AHaIUTHYeCKas TeOMeTpHs U JIMHeHas anrebpay,

- «MaremaTtyka. MaremMaTUUeCKUI aHaIn3» s

- «Marematrka. Teopys BepOSTHOCTeH ¥ MaTeMaThueCcKas CTaTUCTHKA».

3H{:1HI/IE[, IMOJIyuU€HHbIE€ TIpU HW3YUYE€HHMU MaTepHd/id AaHHOﬁ AUCHUITJIMHBI, MMEIOT KdK
CaMOCTOATE/IbHOE 3HAUE€HHE, TdK U UCIIOJIb3YIOTCA NP U3yUeHUUN ADYTHUX OUCLUWITINH:

-  «DIeKTPOTEeXHUKA,

- «MaTtepuanoBeJieHUE»,

- «DJIEKTDOHUKA».

Tabmiie 2.

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 o0iieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUZOB yueOHOM
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaM) Tpe/iCTaB/IeHbl B




Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIATITUHBI

Tpy0eMKOCTb 110 ceMecTpam

Bu, yuebHO# paboThl Bcero Nol No2 Ne3
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHBI, 13/ 468 4/ 144 3/108 6/ 216
3E/ (uac)
W3 HUX uacoe npakmuyeckoli n0020MmoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekumu (JI), (gac) 102 34 34 34
nipakthueckue 3aHsitus (I13), (yac) 51 17 17 17
naboparopHsle paboTsl (JIP), (uac) 51 17 17 17
KypcoBoi npoekT (pabota) (KIT, KP), (uac)
9K3aMeH, (uJac) 108 54 54
CamocmosimenbHass paboma, Bcero (4ac) 156 22 40 94
< JK3.,
Buo npomedicymouHoli ammecmayuu: 3aver,
mudd. 3auet, sk3ameH (3auet, Judd. 3ay, Andd. 9K3. ndd. 9Kk3.
363 sas,

4. CopeprxaHve JUCLUITIMHBI
4.1. PacripefeneHue TpyA0eMKOCTU JUCLIATIJIMHBI IO pa3/iesiaM U BUJaM 3aHSITUM.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBeIeHbI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnibl, TeMbl AUCHUATIIMHBI, UX TPYAOEMKOCTh

Pa3pernbl, TeMbl AVCLATUIMHEI

Jlekun
(uac)

3
(uac)

JIP
(uac)

KII/KP | CP
(uac) | (uac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.
Tema 1.1. D1eMeHTbl KWHEMATUKU.

Tema 1.2. [luHaMuKa MaTepuaabHON TOUKU U

TMOCTYTIaTe/IbHOTO JIBM)KEeHUsT aOCOIOTHO TBEP/IOTO

Tesa.

Tema 1.3. 3aKOHBI COXpaHeHUs] B MeXaHUKe.

Tema 1.4. [lunamuKa BpalljaTeJIbHOIO JABWKEHUs

abCoIOTHO TBEPAOTO Tesa.

Tema 1.5. TaroreHue. D/1eMeHThI TeOpUU T10JIS.

Tema 1.6. PengruBucTCKasg MexaHUKa.

11

Pa3pen 2. Kose0aHnus U BO/THBIL.
Tema 2.1. 'apMoHUUeCcKHe KoebaHusl.
Tema 2.2. 3aryxaroiiye KoiebaHusl.
Tema 2.3. BoiHYX/1eHHbIe KoJiebaHusl.
Tema 2.4. YTipyrue BOJIHBIL.

Tema 2.5. [IpumeHenne ¢pu3MKN KosiebaHMii ¥ BOJH B

TeXHHKe.

11




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.

12

WToro B cemecTpe:

34

17

17

22

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.

11

13

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.

11

13

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.

12

14

Nroro B cemectpe:

34

17

17

40

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.

11

31




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 11 6 6 31
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,. 12 5 5 32
Tema 9.3. fiepHble peakijuu.

Tema 9.4. DyieMeHTapHble YaCTHULIbL.

WToro B cemecTpe: 34 17 | 17 94

Wroro | 102 | 51 | 51 0 156

[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
CIIeKTpOMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS METayIOB U 8
TIOTYTIPOBO/IHUKOB OT TeMITepaTyphl
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.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U ee TPYA0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 54 8 14 30
pucuuruinHel (TO)
[ToaroroBka K TeKylilieMy KOHTPOJIFO 51 v 13 31
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 51 v 13 31
arrecrauuu (ITA)
Bcero: | 156 22 40 94

5. TlepeueHb yueOHO-METOUUECKOTO 00eCreueHus

TSI CAMOCTOSITeTbHOM pabOoThI 00YUarOIUXCS TI0 JUCIUTUIHAHE (MOZYJIIO)

YueOHO-MeToAMUYeCKHe MaTepuasbl [ CaMOCTOSTe/NbHOM paboThl 00yuaromxcs

yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN




[TepeueHb TIeUaTHBIX M 37IEKTPOHHBIX YUeOHBIX U3/jaHWi TIPUBeIEH B TabuLe 8.

Tabmuia 8— ITepeueHb MeYaTHBIX U JI€KTPOHHBIX yUeOHbIX U3[aHUN

KomiuectBo
5K3eMITISIPOB
Uﬁ“j;&)/ oc bubnmorpaduueckast ccblka B 61/(IEPJH(;I;T:KE
3/TIEKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc obueii ¢pusuku: B 3 1.: yuebHOe mocobue / U. B.
C12 CaBenbeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
MexaHvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe nocobue / T. Y. Tpodumoga. - 94
T76 13-e u3n., ctep. - M.: Academia, 2007. - 558 ¢

https://
e.lanbook.com/book/
440105

Pedicum docmyna: ons
asmopu308aHHbIX

CagesnpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Tom 1. Mexanuka. MosekynspHasi Gpu3nka: yueOHUK
ana BysoB / U. B. CasenbeB. - 20-e usg., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.

e.lanbook.com/book/

507521 OnekTpuuectBo. Kosebanuss W BomHBL. BomHOBas
onTvKa: yuebHoe Tmocobue pans By3oB / U. B.

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

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

https://
e.lanbook.com/book/
440198

Pedicum docmyna: ons
asmopu308aHHbIX

CasenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 ToMmax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dwusvka aTOMHOrO fAApa U
3/IeMeHTapHbIX YacTul]. yueOHUK ansi By3oB / U. B.
CaBenbeB. - 16-e u3g., crep. - Cankt-IletepOypr:

nosb3oeamesel. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. OO6mmii Kypc ¢usmku: YuebOHOe
catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:
Pesicum 0ocmyna: oas | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe
catalog/product/ nocobue gas By3oB: B 5 Tomax Tom 2:
470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH
Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PUIMATIINUT,
aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosab3ogamesetl.



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 .

«yZOBJIETBOPHUTE/IbHO»

— 00yyYaroluiicss He YCBOW/I 3HAUMUTEJLHOW YacTH TPOTrPAMMHOIO
Marepuaria;
— [IOTIyCKaeT  CyIl[eCTBeHHble OLIMOKM U  HETOYHOCTH  TpH
«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 .

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

10.3. TurnoBble KOHTPO/IbHBIE 33[JAHUS UM UHbIE MaTepHabl.
Bompocs! (3aziaum) Aj1s 9K3aMeHa Tpe/icTaB/ieHbl B Tabsuie 15.

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

Ne Kop,
[Tepeuens BONpOCOB (3a7ay) J/1s1 5K3aMeHa
/1 WHAWKaTOpa
Cemectp 1
1 | HasoBure npeameT U3yuyeHHss KWUHEMaTHKMU. OIIK-1.3.1
2 | [laviTe ompesiesieHe MaTepUaJbHOU TOUKH. OIIK-1.3.1
3 HasoBuTe, B Kakux eauHUIIAX u3Mepsierca B cucreMe CU yryosas OIK-1.3.1
CKOPOCTb U YIJIOBOE YCKOPEHME. o
4 | Maiite onpezeseHre abCOMIOTHO TBEPOMY Tesy. OIIK-1.3.1
[TokaxuTe CBsSI3b MeXXJy JIMHENHOW U YIJIOBOM CKOPOCTbIO MaTepyaibHOW
5 OIlK-1.Y.2
TOUKH.
6 | ChopmynupyiiTe nepBbiii 3akoH Hbl0TOHa. OIIK-1.3.1
7 OOBsICHUTE TIDUHLIUIT W3MepeHUs BEJUUWHBI CHIbl, OCHOBAHHBIA Ha OITK-1.3.1
TpeTbeM 3aKoHe HbIoTOHa. o
OOmbsicHUTe, Kak, COIJIaCHO BTOpPOMY 3akKOHy HbloTOHa, 3aBUCUT
8 ;KA poMy y ’ OITK-1.3.1

YCKOpeHuMe TeJjid OT ero MdacCcChbl.

KameHb ie)XuT Ha /iHe cocy/a, MOTHOCTBIO MOTPY>KEHHBIM B BoAy. Kak
9 | usMeHUTCA cujla [AaBeHUs KaMHs Ha JHO, eC/v cBepXy HaimuTh KepocuH | OIIK-1.B.1
(KepocuH He cMeIlMBaeTcs ¢ Bozioi)? OBoCHYHTe CBOM OTBET.

HasoBure, kakoii u3 3akoHoB Kemnnepa ycraHaBauBaeT ¢GopMy
TPaeKTOPUH I1/1aHeT.

10 OIIK-1.3.1

OueHvTe 3aBUCHMOCTb CWIbl BCEMMPHOIO TSTOTEHUSI OT MacChl
B3aMMO/IEHCTBYIOIIUX TeJl U PacCTOSIHUSI Mexay HUMU. OOOCHYyHTe, Kak
11 | u3mMeHHUTCH Cula B3aMMHOI'O TATOTEeHUs ABYX TeJl, ecivu Maccy oaHoro u3 | OIIK-1.B.1
Tesl yBeJIMUUTh B/IBOE, a PACCTOSIHUE MEeXAy TejlaMU — YMEeHBIIUTh B JiBa
pasa.

12 | HaiiTe onpejesieHHe UMITy/bCa Tea KaK GHU3UYecKoi BeJIMUUHBI. OIIK-1.3.1




CdopmynupyiiTe, IpU KaKUX yC/IOBUSIX BBITIO/IHSI@TCST 3aKOH COXPaHeHUsI

13 OIIK-1.3.1
VIMITYJIbCa.

14 | Ha3oBuTe, Kakasi hu3nueckasi BeJlMUMHa Ha3bIBaeTCsi MOMEHTOM CHJIbI. OIIK-1.3.1

15 | ChopmyupyiiTe 3aKOH COXpaHeHHUsI MOMeHTa UMITyJIbCa. OIlK-1.3.1

16 | [aiiTe onpesienieHre paboThl Kak (DU3UUECKOUW BEJTMUHHBI. OIlK-1.3.1

17 | CopmynupyiiTe, YTO TaKOe MOIIHOCTb Kak (hr3ruecKas BeJMUMHa. OIIK-1.3.1

18 OObsicHUTE, B YeM COCTOUT pa3/iduve MeXXAy KOHCEepBAaTUBHBIMU U OTK-1.Y 2
HEKOHCEPBAaTUBHBIMU CUJIAMH.

19 | [atiTe onpesiesieHre TIOTeHIMa/IbHOW 3Heprun. OT Yero oHa 3aBUCUT? OIlK-1.3.1

20 OO6BsicHUTe, Kak pa6UOTa KOHCEepBaTUBHOM  CW/bl  CBSi3aHa C OIK-1.3.1
TOTEHLMaIbHOU SHepruei.

71 CdopmynupyiiTe 3aKOH coXpaHeHUsI MexaHUueckoi sHepruu. [IpuBegure OTTK-1.3.1
TIpUMep BBINOJHEHUS] 3aKOHa COXPaHEeHUs! SHEPTUU.

2 HazoBute ¢opmyiy, 10 KOTOPOH BBIUKC/ISETCS MOMEHT HWMITyJibca OTTK-1.3.1
abCOTIOTHO TBEPJIOTO TeJla. "
Kak BblUMC/IsSIeTCS KHWHETWYEeCKass SHEPrus BpalleHusi abCOJIFOTHO

23 | tBepgoro Tena? CpaBHute C (hopMyJoW A1 KUHeTHMueckou >sHepruu | OITK-1.Y.2
MOCTYTATe/IbHOTO JBWKEHHUSI.

24 | ChopMynvpyiiTe ABa MOCTy/aTa TEOPUU OTHOCUTENHHOCTH JWHIITeNHA. OIIK-1.3.1

25 | Kak cBsi3aHa SHeprusi rapMOHAYECKHX KojiebaHu ¢ MX aMIUIATY /10N ? OIlK-1.Y.2
CpenaiiTe BBIBOZ TI0 BOMPOCY: KaK OyJeT U3MEHATbCSA X0 MasiTHUKOBBIX
YacoB TIpU HACTYIUVIEHUU JIeTHHUX J>KapKuX [JHeld II0 CpaBHEHUID C

26 | XONMOAHBIMU 3UMHUMU JHSIMU, €CJIA Yachbl yCTaHOB/EeHbI B HeyTeryieHHOM | OITK-1.B.1
roMelrieHUM (CTep>kKeHb MasiTHUKAa MeTa/uInuecKuil)? ApryMeHTHUpYUTe
CBOU OTBeET.

27 | ChopMynupyiiTe orpejiesieHre BOJIHBI. OIlK-1.3.1

28 | 3amumMTe ypaBHeHHe Oeryiieil BOTHBI. OIlK-1.3.1

29 | HasoBwrte, uemMy paBHa cpefiHsisi 00beMHas TVIOTHOCTb YHEPTHHU BOJTHBI. OIIK-1.3.1

30 | Chopmynupyiite npuHLMn ['toireHca. OIlK-1.3.1

31 | Ha3oBure ornpesiesieHre uHTephepeHIMy BOH. OIIK-1.3.1

30 HasoBute OCHOBHBIE MapaMeTpbl COCTOSIHUSI, KOTOPBIMH OIKCHIBAeTCS OIMK-1.3.1
TepMOJMHAMUYeCKasl CUCTeMaA.
Ha ofHy uarny BecoB moctaBuiu O/1r0fiLle C ropsiueii BOZIOH, a Ha IPyTyiO

33 | ypaBHOBelMBarwlLye eé rupyu. CoxpaHuTcs u ¢ TeyeHreMm BpeMenu 510 | OITK-1.B.1
paBHOBecue? OOocHy#Te Baill oTBeT.

34 | 3anuiunTe ypaBHEHHE COCTOSIHUS W/ ealbHOrO rasa. OIlK-1.3.1

35 YKaKuTe KOJMUYEeCTBO CTereHeld CBOOOJbI y »KECTKOW [ByXaTOMHOM OIK-1.3.1
MosieKysibl. C KAKUMHU JBWKEHUSIMU OHU CBSI3aHBI?

36 | Yemy paBHa paboTa rasa B ©30XOPHOM IIpoLjecce OIIK-1.3.1

37 OreHrTe, UyBCTBUTE/ILHOCTb KAKOI'O TepMOMETpA Bblllle — PTYTHOI'O WU OIMK-1.B.1
CIMPTOBOTrO (MPU NPOYMX PaBHBIX YCIOBUSIX)?
I"a3, HaxopsIMiics TIpU MOCTOSTHHOM JaBjieHuu p = 100 kIla, uameHun

38 | obwem ¢ V1 = 4 M3 go V2 = 12 m3. Tlokaxkute, Kak paccuutbiBaercs | OIIK-1.Y.2
paboTa rasa B TakOM Mpoliecce, ¥ HAWJUTe ee BeJTUUKHY.

39 CpenaiiTe BBIBO/IbI 10 XapaKTepy U3MeHEHHUs TeMIlepaTyphl ra3a rnpy ero OIK-1.B.1
ObicTpOM pacipeHrd. OTBeT MOSICHUTE. o

40 | TlepeuncnuTe, U3 KAKMX YaCTel COCTOUT TeIJIOBasi MalllMHa. OIlK-1.3.1
OueHvTe CUTyalMIO: Karvyii MaCISHUCTOM >KUAKOCTA TMOMaJaeT Ha

41 | TIOBEPXHOCTb  BOAbI M pacTeKaetcs, oOpa3ysi TOHKYI TIUIEHKY. OIK-1.B.1

Ob6si3aTenbHO /M 3Ta TUIEHKA 3aKPOET BCH TIOBEPXHOCTb BOJBI?
OO6oCHYy#iTe CBOM OTBET.




42

Onenute cutyarui. YTo oOKuUraeT KOXKy CH/IbHEe: BOZia WIM BOJSHOMN
rap O/IMHAaKOBOM MacChl TPX OJHOU U Tol ke Temrepatype? Ob6ocHyliTe
Bamu otser.

OIIK-1.B.1

Cemectp 3

43

YTo Takoe abCOJ/IFOTHO YEPHOE TeJi0?

OIIK-1.3.1

44

Pacrnionoxxure ciieAyroiiye CreKTpajbHble K/acChl 3Be3[, B TIOpSKe
BO3pacTaHust abCOMIOTHOM TEMITEPATyPhI:

A — Gesble 3Be3bl,

G — >KeJThle,

M — KpacHsle,

O - ronybbie

Vcnonb3yliTe B OTBeTe 3aKOHBI U3/yueHHWs aOCO/IFOTHO YepHOTo TeJa.
OOBsICHUTE TIOTYUYEHHYIO 3aKOHOMEPHOCTb M3MEHEeHHsI 1[BeTa.

OIIK-1.Y.2

45

OOBsICHUTe TIPUHLWIT HW3MepeHHs TeMIlepaTypbl Teja C TIOMOILbIO
ONTHMYECKOro MMPOMeTpaA.

OIIK-1.Y.2

46

Yrto Ha3biBaeTCsl BHEITHUM oTo3pdekTom?

OIIK-1.3.1

47

B kakux egunHuLax cucteMbl CY MOKHO M3MepSTh SHePruio OTOHOB?

OIIK-1.3.1

48

MoseT /i BUAUMOe U3/lyueHHe BbI3BaTh (POTO3(PQEKT B IIacThHE U3
MeTa/sia, paboTa BbIXoZla KoToporo paBHa 3.5 3B? OO6ocHyiiTe CBOM
OTBeT.

OIIK-1.B.1

49

OObsicHUTe TIPUYMHY BO3HHUKHOBEHHMS TOPMO3HOTO DPEHTTeHOBCKOTO
V3JTyYeHusl.

OIIK-1.3.1

50

OObsicHUTe, KaK SHeprus (OoTOHA CBsi3aHA C JIJTMHON CBETOBOW BOJIHBI.
OO6ocCHy#Te Balll OTBeT.

OIlK-1.3.1

51

doroH c gauHOM BosHBI A = 97,04 mM paccesificsi Ha HEINOJABUKHOM
3/ieKTpoHe Mo yryiiom 6 = 90°. Tlpenyoxkute crnocob ompe/esieHust
OTHOCUTE/TbHOT'O W3MeHEeHUsl JIMHbI BOJIHBI (POTOHA MPU KOMIITOHOBCKOM
paccesHud. PaccuumTaiiTe ero BeIMUMHY B yKa3aHHOM (CJIydae.
KoMnToHOBCKas [yIMHa BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

52

OrnuiMre, 4TO MpeAcTaB/isieT cob0M aToM B paMKax Mofenu TomcoHa.
Kakue 0CHOBHbIe He[JOCTATKU JAHHOW MOJEeIu?

OIIK-1.3.1

53

B uem cocTout rumnotesa gie bpoiinis?

OIIK-1.3.1

54

OOmBsicHHUTE, TIPHU KaKUX YCJIOBUSX MHKDPOUACTHIIbI MPOSIBJISIFOT BOJTHOBBIE
cBoiicTBa. [IpuBeauTe npuMepsl, MOATBEpP KAArOLLie BOJIHOBbIE CBOMCTBA
YacTHL.

OIlK-1.3.1

55

KakoB (hu3nyeckrii CMbIC/T BOJTHOBOUM (YHKIIAN?

OIIK-1.3.1

56

B uem oOTaMuMe CTaUMOHApDHOTO U HECTALMOHAPHOIO ypaBHEHUS
Ipénunrepa?

OIIK-1.3.1

57

HOCHHTaﬁTe, CKOJIBKO 3JIEKTPOHOB MOXET HAdXOAWUTbCA B OCHOBHOM
COCTOsIHMU B aTOMe.

OIIK-1.¥.2

58

[TocunTaiiTe, CKO/JBKO 3/€KTPOHOB B aTroMe, y KOTOPOro L|eJIMKOM
3aro/THeHa BHeIHsisT 2p-000/7104kKa. ATOM Kakoro BellleCTBa UMEeT TaKyIo
3/IeKTPOHHYI0 KOH(PUTypaluio?

OIIK-1.Y.2

59

OrieHuTe TI0 TIOPSIZIKY BEJIMUMHBI BPEMsl KU3HU KBAaHTOBOTO COCTOSIHUS,
JHEprusi KOTOPOro XapaKTepu3yeTcsi pa3MbiBaHveM mopsiika AE = 0.1 3B.

OIIK-1.B.1

60

MukKpouacTHlia 3areprta B OJHOMEpHOW MOTeHLMaAbHOM siMe IIMPUHO | ¢
0eCcKOHEUHbIMM CTEHKaMM M HaxOAWUTCS B COCTOSIHUM C KBAHTOBBIM
yncsiom n = 1. Ilokaxure, Kak oOnpefenvuTb KOOPJAWHAThHl TOYEK, B
KOTOPBIX BEpOSITHOCTb  OOHapy)KUTb MHKPOYaCTULy MaKCUMasbHa.
HaiiTe MX B yKa3aHHOM C/yyae.

OIIK-1.B.1




61 Kakum Mo>keT OBITh CIHH YacCTHL], KOTOPbIe OTMCBHIBAIOTCS CTaTUCTUKOM OIK-1.3.1
®epmu-/vpaka? IlpuBeuTe NnpuMepbl TAKWX YaCTHLI. o

62 OOBsicHUTe, UYeM OT/JIWYaeTCs XapakTep 3arloJIHeHUs  COCTOSTHHNA OITK-1.3.1
KBAaHTOBOM CHCTeMbI )epMHUOHAMU 1 O030HaAMHU. o
[Mpepnoxure  TeopeTwueckoe  0DOCHOBaHWE,  KaK  HU3MEHHUTCS

63 | MPOBOAMMOCTE KPEMHHEBOTO oOpas3lia, ec/ii B HEr0 BHeIPUTh HeOOJIbIIIoe OIK-1.B.1
KO/IMUeCTBO WHJWEBOU Ipumecu? BaseHTHOCTb KpeMHuUsi paBHa 4, o
BaJICHTHOCTb UHJIUSA — 3.

64 | OnuimTe NPUHIMI pabOoTHI Jla3epa M0 TPEXYPOBHEBOH CXEME. OIlK-1.3.1

65 Yemy PaBHA MOJIAPHAA TETIOEMKOCTb  TBEPAOrO  Tend, COMACHO | o 45y
KJIaCCUYeCKOW TeOpUH TeryioeMKOCTH [lronoHra u I1tu?

66 OOmbsicHUTe, KaK KBAaHTOBAsi TEOPHS TEIJIOEMKOCTH TBepzoro tena [lebas OIK-1.Y .2
JIOTIOHSIeT TEOPUIO TEIVIOEMKOCTU DUHILTENHA. o

67 Kakasg  uactuiia  HasbiBaeTcs  ¢oHOHOM?  KakvM  KBaHTOBBIM OIK-1.3.1
pacrpe/ie/ieHHeM OMUCHIBatOTCs (POHOHBI? o

Bompocsr (3agaun) asist 3aueta / audd. 3auerta mpecTaBieHbl B Tabauie 16.

Tabsuiia 16 — Bonpock! (3agaun) /s 3aderta / audd. 3auerta

Ne Kopg,
. [TepeueHb BOMpocoB (3azau) Assi AudepeHIMpOBaHHOTO 3aUeTa M MKaTOpa
1 UTo U3yyaeT 37eKTpocTaTUKa? OIlK-1.3.1
2 [aiiTe onpe/iesieHre TOUEUHOTO 3apsijia. OIIK-1.3.1
3 [MpoaHanu3upyiite, Kakyro paboTy coBepiliaeT 3/IeKTPOCTaTHUeCKOe I1oJie OIK-1.Y 2
TIPOTOHA B aTOMe BO/IOPO/IA MPH MOJTHOM 000pOTe 3/IeKTPOHA BOKPYT HEro. T
4 Kak B3avMHO OpHeHTHpPOBaHbl CWIOBbIEe JIMHUM U SKBUIOTEHLIMA/IbHbIE OIK-1.3.1
TIOBEPXHOCTHU?
5 B kakux epguHunax cucrteMbl CH MOXHO UM3MepsATb HalpsyKeHHOCTb OIK-1.3.1
371eKTPHUYEeCKOro 1oJsi? o
6 | Yro Ha3bIBAaeTCS 37IEKTPUUECKUM JIATIONIEM? OIIK-1.3.1
7 Kaxkue BeljecTBa Ha3bIBatOT AUSJIEKTPUKAMM? OIlK-1.3.1
8 OObBsicHUTe  pa3nuuve  MeXAy  TOJSPHBIMH U HeIoJISIPHBIMU OTK-1.Y 2
J3NIeKTPUKaMU.
OrleHuTe, KakOl eMKOCTbIO OyayT o0/afaTh MeTa/UInyecKue TUIaCTHHBI
9 | wiomagepio 0.2 M2, KOTOpble pasfeneHbl cyoem Tapaduna (¢ = 2.5) | OIIK-1.B.1
TosuHoM 0.5 cm?
Cpenaiite  BBIBOJ, KaK  M3MEHUTCS  9/IEKTPOEMKOCTb  IJIOCKOTO
10 | koHgeHcaTOpa C KBaJpaTHBIMM I/1aCTUHAMH, ecjiu u3 3tux mactuH | OIIK-1.B.1
BbIpe3aTh KPYI'H C lMaMeTPOM, PaBHbIM CTOPOHE KBaJipara.
OueHuTe CUTyal[uiO: /IBa KOHZeHcaTopa oAuHaKoBoM eMkocth 200 Mx®D
11 | coemuuensl mapasienbHo. Kak u3MeHuMTCss uX 00Ijas emkocth, eciu | OITK-1.B.1
CcoeJMHEHNe 3aMeHUThb Ha Moc/e/loBaTe/IbHOe?
12 | [laiiTe onpesiesieHre 371eKTPUUECKOTO TOKa. OIlIK-1.3.1
13 | ChopmynupyiiTe 3akoH OMa A1 yyacTKa LeTiH. OIlK-1.3.1
14 | TatiTe onpesiesieHe MarHUTHOW WHAYKIUH. OIlK-1.3.1
15 | Kakum o6pa3om ompeie/nsieTCsi HarpapjieHHe CHbl AMriepa? OIIK-1.3.1
16 | Chopmynupytite 3akoH bruo-CaBapa-Jlaraca. OIlK-1.3.1
17 PaccuuraiiTe, ueMy paBHa Be/JMYMHA MAarHUTHOTO TIOJs B LIEHTpe OIMK-1.Y .2

KPYroBOro BUTKa paguyca 25 cM ¢ Tokom 0.5 A.




OueHuTe CUTyalLMIO: B MarHUTHOe MOJie C OJWHAKOBBIMUA CKOPOCTSMH

18 | B;eTalOT TIPOTOH W 3/€KTPOH. ByayT nmu oTnuuathesi ux TpaekTopuu, u | OITK-1.B.1
€CJTH /13, TO KakiM 00pa3oM? ApryMeHTHUPYHTe CBOM OTBeT.

19 | B yem cocTouT siB/ieHHe 37IeKTPOMAarHUTHON MHAYKIAHN? OIIK-1.3.1

20 | [atiTe ompeziesieHust AiaMarHeTUKaM U TlapaMarHeTHKaM. OIlK-1.3.1

21 | Kakue BeliecTBa Ha3bIBalOTCsl (heppOMarHeTUKaMu? OIlK-1.3.1

22 | YUTo Ha3bIBaOT KOIPLUTUBHOM CHIOMN? OIlK-1.3.1

23 Hpe,qnox(meu Ccroco®d W3MepeHWs] BeJUUMHbBI MarHUTHOW  SHEPTrHH, OIK-1.Y .2
3aK/IFOUEHHOM B KaTyIIKe, C IOMOLIbIO COTPOTHB/IEHUSI.

24 | Yo Ha3bIBaeTCS 37IEKTPOMArHUTHOW BOJTHOM? OIIK-1.3.1
Kak B3avMHO OpHEHTHPOBaHbl B 3/€KTPOMarHUTHOW BOJIHE BEKTOPbI

25 | HanpsDKeHHOCTH 3/1IeKTPUUECKOro T10JIsl, MarHUTHON MHAYKLMU U ckopoctn | OIIK-1.3.1
BOJIHBI?

26 | ChopMynupyiiTe 3aKOH OTPa’KeHHs CBeTa. OIlK-1.3.1
OrueHuTe CUTyaLMIO: JIyY CBeTa MajaeT Ha FPaHMLly pa3zesa [ABYX BellecTB
oz yriom 30°. TlokaszaTenb mpesioM/eHUs] TepBOM cpefibl paBeH 2.4.

27 | Bo3MOXXHO /M, UYTOOBI OTpa)KeHHBId W TIpesioMeHHbIH sayun Obimm | OITK-1.B.1
neprieHJuKy/spHbl Apyr aApyry? Eciu [a, ompejenvre moKa3artesb
TipesIoMJ/IeHUs1 BTOPOU CpeJibl.

28 | Yro Ha3bIBalOT MHTepQepeHLeli cBeTa? OIlK-1.3.1

729 Onuumre, B ueM pasauuue Mexzy reoOMeTpUYeCcKOM M ONTUYeCKOU OIK-1.Y .2
Pa3HOCTBIO X0/la CBETOBBIX JIYUei.

[TpeanoxxuTe TeopeTdeckoe 0OOCHOBaHWE Ha/TUUMs PaAy>KHOU OKPACKH y

30 | ToHKHMX TUTeHOK (pa3/MToe Ha IIOBEPXHOCTA BOABI Macio, MbLibHBIe | OITK-1.B.1
My3bIPU U T.I1L.).

31 Uro Takoe [AucCriepcusi CBeTa Kak sBjieHue? IlpuBegure TipUMephl OMNK-13.1
HaOJTFO/IEHUsT IUCTIEPCUH. o

3 Uemy paBHa pa3HOCTb (a3 [AByX CBETOBBIX BOJIH, TIpU KOTOpPOM OITK-1.3.1
Ha0Jr0jaeTCsi MUHUMYM UHTEHCHBHOCTH? o
[Tnockomnosisipu3oBaHHbIN CBET MajlaeT Ha aHaIU3aTOP TaK, UTO IMJIOCKOCTh

33 | monsipu3anuu coctaBaser yroa 30° ¢ muiockocThio aHanu3aropa. Bo | OINK-1.Y.2
CKOJIBKO Pa3 YMEHBIIUTCS MHTeHCUBHOCTb CBeTa B YKa3aHHOM Cjyvae?

[TepeueHb TeM [i7s BBITIOJTHEHHMST KYPCOBOTO TIPOEKTa/ KYPCOBOU pabOoThI TIpe/iCTaB/IeHbI B

Tabsuie 17.

Tabsuiia 17 — IlepeueHb TeM /i1 BBITIOJTHEHHSI KYPCOBOT'O MPOEKTa / KYPCOBOM pabOTHI

Ne i/l

paboThI

[IpuMepHbIii TiepeyeHb TeM [Jisl BBIMOJIHEHUSI KYPCOBOT'O TIPOeKTa/ KypCOBOM

YueOHBIM IJIAHOM He MpelyCMOTPeHO

Bomnpockl /i1 TIPOBE/IEHWS] TPOMEKYTOUHOW AaTTeCTallid B BUZE TECTUPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.

Tabnwiia 18 — ITpuMepHbIi MiepeueHb BOMTPOCOB /it TECTOB

No
n/m

[IpuMepHbIii TiepeyeHb BOTIPOCOB [I7Isl TECTOB

Kog
WH/JMKaTopa




Kakasi OyzmeT TpaeKTopuss y YacCTWIbl, [BWDKYILEMCS pPaBHOMEPHO C
MOCTOSTHHBIM T10 BeJINYMHE YCKOPEHUEM.

1) Ilpsimast muHUA

2) JIunus ¢ neperubom

3) ITapabosna

4) OKpY>KHOCTb

OtBert: 4

OIIK-1.3.1

Onpenenure, Kakasg W3 IIpeJCTaBleHHbIX (U3UUECKHUX BEJIWYMH HMeeT
e/IMHULY U3MepeHHUs], COBMAaZAloILy10 C eAMHULIe U3MepeHUs CUJIbL.

1) Ummnynbe

2) YckopeHue

3) Bec

4) YroBasi CKOpOCTb

Otser: 3

OIIK-1.Y.2

Yo nmpou30iAET moce abCoMIOTHO HEYMPYTOro y/apa YacTUl] MacCaMH My
= 4m, U C KuHeTHUYeCKUMU sHeprusimu T, = 6T,. Yactuija ¢ maccoit m,
JIBUrasach BIIPaBO, a YaCTULIA C MaCCOW M, — HABCTPeuy YaCTULe C Maccou
m;.

1) YacTuibl OyyT ABUraThCs BIIPABO

2) Egunas yacturia OyeT JBUraThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHBI

OrtgerT: 2

OIIK-1.B.1

[TpoaHanusupyiite, Kakol OTBeT SBJISI€TCS NPaBU/IbHBIM Ha BOIpoOC: «Yemy
paBHa CymMMa BHYTPEHHUX CHUJ, JeWCTBYIOLIUX MEXJy TeJaM{ 3aMKHYTOW
MeXaHUUeCKOW CUCTEeMBI?»

1) VI3meHeHMIO SHepPryuy CUCTEMBbI

2) Hymo

3) VI3MeHeHuIO MMITy/IbCa CUCTEMBI

4) Y CKOpeHHIO 1LIeHTpa MacC CUCTEMBI

Ortser: 2

OIIK-1.B.1

Uro mpous3oler € MOMEHTOM MHepLMU CBHUHLIOBOIO LMJIMHZpA
OTHOCUTEJIbHO OCH, COBMAJarwoliedl C ero TreoMeTpUYecKOrd OChbIO
CUMMETPHH, eC/U LWIMH/P CIVIIOIUTG B JUCK?

1) He n3menurcs

2) YBenuuuTcs

3) CoxpaHuTcs

4) CtaHeT paBHBIM HYJIO

Ortser: 2

OIIK-1.3.1

YKakuTe BepHYIO 3alMCh YPaBHEHUs JUHAMUKY BpalllaTe/IbHOTO JABYKEHUSI.
HDM=Jo

2)e=M/]

3)M=L-w?

4) L =r-p-sina

Ortser: 2

OIIK-1.3.1

YKakuTe, ueMy paBeH MOMEHT WHEpIUHM TOHKOro oOpydya Maccod m u
paauycar.

1) J=m-1?%12

2)J=m-1%2

3)J=m1%3

4)J=m-r?

OrtgerT: 4

OIIK-1.3.1




BriGepure ¢pa3sy, COOTBETCTBYIOLIYIO TiepBoMy 3aKoHY HeroToHa: «I1epBbiii
3aKOH Hbr0TOHA yTBepKJaer...»

1) ®akT cymiecTBoBaHUS AOCOFOTHOTO IBHKEHUS

2) CyujecTBOBaHHMe MHepLMAIbHBIX CUCTEM OTCUYETa

3) @akT Cyl1ecTBOBaHUS HeMHepLMaabHbIX CUCTEM OTCYETa

4) ®akT CylecTBOBaHUs MPUHLMIIA OTHOCUTeIbHOCTU ["anunes

Ortser: 2

OIIK-1.3.1

PaccuuraiiTe BemMUMHY MOZAYJ/si MaKCUMa/JbHOW BeIWUYMHBI YCKOPEHHs
TOUKHM, IBW)KEHHe KOTOPOU OMNHCHIBAeTCsl ypaBHEeHHEM X = 3C0s(2t — 1) cM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Ortser: 1

OIIK-1.3.1

10

Bribepure dopmyiy, onpeiensioIIy0 BeTMUUHY (ha30BOM CKOPOCTH BOJTHBI.
Duv=wk

2)v=kw

3)v=kA

4)v=wk

OrtgerT: 4

OIIK-1.3.1

11

PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBAaTMBHOM CHJIBbI TI0 3aMKHYTOM
TpaekTopuu (1o Toukam 1, 2, 3u 1).

1) 3aBUCHUT OT yOBLTH MOTEHI[UA/IbHOM 3HePTUH

2) [MponopioHaibHa MpUpalieH|u 0 KUHeTUUeCKOW SHepruun

3) PaBHa Hy/1t0

4) 3aBUCHT OT CKOPOCTH [IBXKEHUSI

OtBert: 3

OIIK-1.3.1

12

Kakass w13 mnepeunciieHHbIX (PU3MUYECKUMX BeIWYMH KMeeT pa3MepHOCTb
(xkr-m)/c??

1) MoMeHT cusibl

2) MoMeHT uHepLn

3) MomeHT umIysibca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Korga TaHreHupanbHoOe yCKOpeHHe paBHO HYJIIO, @ HOpMa/lbHOe YCKOpeHHe
IIOCTOSIHHO, TO TaKOe /IBUKeHHe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM NPSIMOJIMHEUHBIM

3) PaBHOYCKOpEeHHbIM NPSIMOTUHEHHBIM

4) PaBHOMEpHBIM BpalieHueM

Otsert: 4

OIIK-1.3.1

14

Bribepure mipaBUbHBIN OTBeT. Kak W3MeHsleTCSI MOAy/b CKOPOCTH TIpU
MPSIMOJIMHEMHOM /IBM)KEHUH, eC/IA 3aBUCUMOCTh TIPOMIEHHOTO TeoM IyTH
OT BpeMEeHU 3a/jaHa ypaBHeHueM: S = 4 + 15t + t3?

1) Y6biBaer

2) Ilpoxoaut yepe3 MUHAMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSIHHBIM

Otser: 3

OIIK-1.Y.2




15

Kak BbIuncsisseTcss MOMEHT WHepLIMK MaTepruaaibHOU TOUKA?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OrTBeT: 4

OIIK-1.3.1

16

Kak cooTHOCATCS MOMEHTBI MHepLMM AuCKa JO v uuivHzapa Ji, KoTopble
VIMEIOT paBHble MacChl U PaiiyChl?

1) Jpg=Ju

2)Jn > Ji

3)Jn>2-Ju

4) Jn > Ju/2

Otsert: 1

OIIK-1.3.1

17

Hatligute oTHollleHWe Tpou3BefieHHbIX pabot (A,/A,), ecnu ABa AWCKa C
paBHbIMU Maccamu W paauycamu R; u R, (R, = 2R,) packpyuuBaroT u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIIK-1.3.1

18

Kakoli yuéHblil co3/ian crieljuanbHyt0 Teoputo otTHocutenbHocTu (CTO)?
1) Fanuneit

2) DUHILTeNH

3) JlopeHr1j

4) Bop

OtBer: 2

OIIK-1.3.1

19

Bribepute ypaBHeHHe, OMIMCHIBAKOIIlee TapMOHUYECKHe KOoieOaHusl.
1) x = 0,1-tg(2t2 + /6)

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

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

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

OtBer: 2

OIIK-1.3.1

20

[Ipoananu3upyiite, TpU KakOM YyCJIOBUM B CHUCTEMe, COBepIIaroLIei
BLIHY)KZIeHHbIe KomebOaHusi, OygeT HabmogaThcss pe3oHaHC (©, —
CcoOCTBeHHasi UaCTOTa, ( — YaCTOTa BBIHYXK/[AFOIIIeH CHJTBI)?

1) 0>>w,

2) 0>,

3) R,

4) o << ®,

Otser: 3

OIIK-1.3.1

21

Bribepure, Kakass ¢usnueckasi BeJUUMHA WU3MEHSIETCS TIOf BO3/eHCTBHEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT VHepLuu

Otser: 2

OIIK-1.Y.2




22

Bribepure, B Kakoil cucTeMe Tes TIOJHBIA MOMEHT WMMITyJ/IbCa OCTAaeTCs
MOCTOSTHHBIM.

1) 3amkHyTOM

2) HezaMKHyTOM, I/le CyMMa MOMEHTOB BHYTPEHHUX CHJ/I paBHa HYJIO

3) HezaMKHyTOM, T/le CyMMa MOMEHTOB BHEIITHUX CUJI TIOCTOsTHHA

4) He3aMkHyTOM

Otsert: 1

OIIK-1.B.1

23

Ykaxkute, paboTa Kakoi W3 TIepeuMC/IeHHBIX CWJI paBHa HYJO TIpU
3aMKHYTOU TPaeKTOPUU ABWKEHHS Tesla.

1) Bsizkoro TpeHusi

2) Cunbl TpeHUsI KaueHUst

3) TaroteHus

4) Cubl TpeHUs CKOTbXXeHUsT

Otser: 3

OIIK-1.B.1

24

Yemy paBHa BeJMUMHA YCKOPEHHsI CBOOOJHOTO Ta/ieHHsl g Ha BLICOTe Haf
TIOBEPXHOCTBIO 3eM/d, paBHOW paauycy 3emnd? BemuuuHy g BOMM3U
MOBEPXHOCTY 3eMJIU NPUHSATEL 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?

Ortser: 2

OIIK-1.3.1

25

[TpoaHanu3upyiite, KaK U3MEHWUTCS TIePUOJ, KosiebaHWi MaTeMaTU4eCKOro
MasiTHUKA, eC/IM JIJIMHY ero rnojBeca YBeJWuuTb B 9 pas, a Maccy rpysa —
YBeJIMUUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YMeHbILINUTCS B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Otsert: 1

OIIK-1.B.1

26

OueHuTe 3/1€KTPOEMKOCTb TUIOCKOIO BO3JYLIHOIO KOHJEeHCaropa, ec/iv
paccTosiHie MeXJy ero oOK/IaZKaMu yBeJUuuTb B 9 pas, a 00/1acTb MeXIy
o0K/1ajKaMu 3a/IUTh JUCTU/UIMPOBaHHOM BoJoH (& = 81).

1) YmenbmTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuutcs B 9 pas

4) YBenuuutcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBute BelljecTBa, KOTOpble TMPU OOBIYHBIX YCJIOBUSIX TPAKTUUYECKU He
MIPOBOJIAAT 3/IEKTPUUECKUI TOK.

1) TTpoBoHUKH

2) [TonynpoBOoAHUKY

3) [naTuHa

4) JA3neKTpUKU

Otsert: 4

OIIK-1.3.1

28

Kak HampaB/ieHbl CU/IOBbIE JTMHWM HAMNPSPKEHHOCTH 3JIEKTPOCTAaTUYeCKOro
T0J15, CO3/JaHHOTO TOYEUHBIM OTPHUL{ATEe/IbHBIM 3apsjOM?

1) 3akpyuuBarOTCst BOKPYT 3apsija

2) K 3apsny

3) 3aKpyuMBarOTCSI BOKPYT 3apsifia 0 YaCOBOW CTPeJiKe

4) 3aKpyuMBarOTCsl BOKPYT 3apsi/ja MPOTUB YaCOBOW CTPEKH

Otser: 2

OIIK-1.3.1




29

MoskeT /U YacTHIla UMeTh 3apsi/l, BeJIMUMHa KoToporo B 1,5 pa3a Gosbiie
3/1eMeHTapHOr o 3aps/a?

1) Moxet

2) Hert, He MoxeT

3) MoxkeT, HO TO/BKO eC/U 3apsif, OTPULATe/IbHbINA

4) Mo>keT, HO TOJIbKO eCJTU 3apsi/| TI0JI0’KUTEeNbHbIN

Otser: 2

OIIK-1.3.1

30

UeMy paBeH MOTeHLMa 3/IEKTPUUECKOTO MOJIs?

1) TloTeHUMANbHOM SHEPIUM €JWHUYHOTO TOJIOKUTELHOTO 3apsifia Wiu
OTHOLLIEHHIO NTOTeHLIMaIbHOW SHEPTUH K 3apsify

2) Pabore cun mons TO TiepeMeIeHWI0 eAWHUYHOTO TT0JI0XKUTEeTEHOTO
3apsijia U3 IaHHOW TOYKH 110J1s1 B 6eCKOHeUHOCTh

3) Cune, feMCTBYIOLLEHN Ha 3apsif], MOMeLLeHHbIN B JaHHYI0 TOUKY T0JIsI

4) KuHeTnueckodl >5Hepruy IMpoOHOTO TOYEUHOro eAVMHWYHOTO 3apsija B
JIaHHOM TOUKe MOJIs

Ortser: 2

OIIK-1.3.1

31

Harnummre dopmyny 3akoHa Oma B fuddepeHIanbHOM Gopme.
)R=UI

2) R = Q/I>-At

3)j=0oE

4)R =PI

Otsert: 3

OIIK-1.3.1

32

Haiigure npaBuibHOe Ha3BaHUe [JisI BEKTOPHOW CUIOBOWM XapaKTepUCTHUKHU
3J1IEKTPOCTaTUYEeCKOTrO TOJISl.

1) IToteHuuman

2) Hanpsi>keHHOCTb

3) Nnpykuus

4) 3apsn

OtBer: 2

OIIK-1.3.1

33

OueHnTe, Kak M3MEHWUTCS CWIa 3/eKTPOCTaTUUeCKOro B3aMMOJeNCTBHUSA
[IByX TOYEUHBbIX 3apsi/ioB, eCIM OJWH M3 HUX YMEHbIIUTb B 4 pa3a, a
pacCTosiHUe MeXXJy HUMHU YMEHBIIUTh B 2 pasa.

1) YmenbiumTce B 8 pas

2) YMeHbLIWTCSA B 2 pa3a

3) Ymenbuurtcs B 16 pas

4) He v3meHuUTCs

Otsert: 4

OIIK-1.B.1

34

Ouenure, Kak 3aBUCHAT 3JIeKTpUUYeCKas IPOBOAMMOCTb IPOBOJHHKA OT
MIPUJIO’KEHHOU K HEMY pa3HOCTH MOTEHLUAJIOB.

1) IIpssmo mponopLHOHATBHO

2) IIpornopLioHaILHO CTeNeHW OT Pa3HOCTH MOTEHLMa/I0B

3) [IponopioHanbHO KBaApary

4) He 3aBucur

Otsert: 4

OIIK-1.3.1

35

Ykaxute (U3UUECKYH0 BEJIWUYMHY, KOTOpas UMeeT Ty JXKe eJUHULY
W3MepeHNs], UTO U HalpsDKeHHe.

1) HampsokeHHOCTD

2) [IpoBoAMMOCTB

3) 34C

4) ConpoTuB/eHne

Otser: 3

OIIK-1.3.1




36

Kak Ha3bIBaeTCsi Be/lMUMHA HATPSPKeHHOCTU TIOJIsl, eC/Id HaMarHUUeHHOCThb
deppomMarHeTrka obpailiaeTcsi B HyJib U HallpsKeHHOCTh TI0JIsl HampaB/ieHa
TIPOTUBOTIO/IOXKHO T0JII0, BbI3BaBIlleMy HaMarHUUMBaHue?

1) I'ucrepesrcom

2) KospuuTtuBHOM cunou

3) [Monsipuzarueit

4) MarHuToABMXKYLLeH CUTON

Ortser: 2

OIIK-1.3.1

37

OrieHuTe, TI0O KAaKOW TpAaeKTOpUH Oy[eT JBUTaThbCs B MarHUTHOM IOJie
yacTulla, JIeTsiasi C TOCTOSSHHOW CKOPOCTbIO BJOJIb JIMHUM MAarHWTHOM
WHAYKLUU?

1) OKpy>KHOCTb

2) Ilpsamas

3) OBasnoup,

4) dnnurc

Ortser: 2

OIIK-1.3.1

38

B Kakux efHuIIaX U3MepseTCsl HalpsPKeHHOCTh 3/IeKTPUYeCKOro ToJis?
1) A/m

2) B/m

3) Kn

4) Tn

OTBeT: 2

OIIK-1.3.1

39

YCTaHOBUTE COOTBETCTBHE MEXKAy MaTepuasioM TIPOBOJHMKA U €ro
3JIEKTPOTIPOBOHOCTHIO:

Marepwuain D1eKTPOIIPOBOAHOCTE (0, 1/(OM-cm)
A) Metann 1) >10-15 - 1010
B) ITonynpoBogHUK 2)10719-103
B) [lnamnekTpuK 3) 104 - 108
OtBer: 1-B,2-5,3-A

OIIK-1.Y.2

40

OreHuTe, KaK COOTHOCSITCS YIJIbI MaJIeHUsT O U OTPakeHUs ( cBeTa’?
Da>>¢

2)a>@

a=¢

Ha<e

OrTBeT: 3

OIIK-1.3.1

41

[TpoaHanusupyiite, ueMy paBeH abCOIOTHBIN I10Ka3aTesb IpeIoMJIeHUs
cpefpl C [US/IeKTPUUECKOM TPOHULIAeMOCTbI0 € = 16 M MarHUTHOM
TIPOHULIAEMOCThIO P = 1.

1) 1/32

2)1/4

3)4

4) 1/16

Otser: 3

OIIK-1.B.1

42

YKaxuTe siB/leHUe, KOTOpOe UMeHyeTCs UHTep(epeHLeil BOIH?

1) OrubaHue BOJTHAMU TPEMNSTCTBUM

2) HanoxxeHue Apyr Ha ipyra BOJIH, UAYLMX OT KOT€PEeHTHbIX NCTOYHHUKOB
3) OTK/I0HEHHWe BOJIH OT MepBOHAYa/IbHOIO HarpaB/eHUsl paclipOCTpaHeHus!
TIpY Tlepexo/ie U3 OJHOM Cpefibl B IPYTYIO

4) 3aBUCUMOCTb (pa30BOM CKOPOCTH OT JJIMHBI BOJHBI

Ortser: 2

OIIK-1.3.1




43

[TpoaHanM3upyiTe, KaKUM [O/DKeH OBITh yTOJ TaZieHHsi CBETOBOTO JIyya,
YTOOBI OTPA’KEHHBIM JIyU COCTABJISIT C TIaZArIUM yrout 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OTBeT: 3

OIIK-1.B.1

44

OueHuTe ONTHYECKYHO [AWHY MyTH L U3 OAHON TOYKM B ApPYrylo, eciu
pPacCcTosiHUe MeXAy ABYMsI TOUKAMU MPO3PayHOU U3/IeKTPUUECKOUN cpeibl S
= 4 m. ITokazaTenb npesomseHust cpeabi n = 1,5.

1)5m

2)6m

3)7 ™

4H1lwm

Otser: 2

OIIK-1.B.1

45

[y oObsICHEHUsT KaKOTO $SIBJIeHHWsT MOXXeT ObITb WCII0JIb30BaH TPUHIIUIT
Iolirenca-®penens?

1) KorepeHTHOCTh

2) indpakiys

3) [Monsipusaius

4) KopnycKynsipHO-BOJTHOBOM yanu3m

Otser: 2

OIIK-1.Y.2

46

[TpoaHanu3upyiiTe, yeMy paBeH IePHUO/, pelleTKH, Koraa AudpakijMoHHas
perietka coepXuT 200 [ITPUXOB HA MUJIJTUMETD.

1) 100 Mk™m

2) 500 mkm

3) 200 MKm

4) 5 MKM

OtBert: 4

OIIK-1.3.1

47

[MpoaHanu3upyiiTe UHTEHCUBHOCTb CBeTa MpU UHTepdepeHLIH 0IMHAKOBbIX
BOJIH C MHTEHCUBHOCTBIO | OT KOTepeHTHBIX UCTOUHHUKOB B TOUKe, B KOTOPOU
pasHocTh (a3 paBHa 2N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

OtBert: 1

OIIK-1.3.1

48

Yro W3 TepeurceHHOTO SIBJISIETCS OCOOEHHOCTBIO CHJIOBBIX JIUHUN
MarHUTHOTO TI0/1S1?

1) CusioBble TUHUM MarHUTHOT'O TI0JIs1 BCeT/la 3aMKHYThie

2) MarHuTHble CU/IOBble JIMHMM HAUWHAIOTCSI HA MAarHUTHBIX U
3aKaHUMBAIOTCS HA 3JIEKTPUUECKUX 3apsifiax

3) MarHutHble CWIOBble JIMHUM HaYMHAKOTCA W 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsifiax

4) MarHuTHble CHUJIOBble JIMHUM HAuMHAKOTCA W 3aKaHUMBAKOTCS Ha
3/IeKTPUUECKUX 3apsiiax

OtBert: 1

OIIK-1.B.1




CpenaiiTe BBIBOZ, KakOW TreoMeTpUUecKOW (Urypoii MOXKHO OMNMCaTh
TPAeKTODUIO [IBWDKEHHsI 3apsDKeHHOM 4YacTHLbl, [JBUTAlOIIeNcs ToJ
HeKOTOpbIM yrJioM (0° < a < 90°) K IMHUAM MarHUTHOM UHAYKLWU.

1) OKpy>KHOCTb

49 2) Mapabona OIlK-1.3.1
3) I'uriepborna
4) Cnivpanb
Otsgert: 4
OuenuTe cTereHb IMOJSIPU3alui P cBeTa, eciy CBeT TpefcTaBiisieT coOOM
CMeCh eCTeCTBeHHOI'0 CBeTa C IIJIOCKOIOJ/IIPU30BaHHbIM. VIHTeHCUBHOCTB
TMOJIIPU30BAaHHOIO CBeTa B Jlyue paBHA WHTEHCUBHOCTH €CTeCTBEHHOIO
CBeTa.
50 | 1)25% OIIK-1.3.1
2) 35%
3) 50%
4) 75%
Ortser: 3
PaccuuTaiiTe mokasaresnb Ipe/iOM/IEHUs] BellleCTBa, €C/Id CKOPOCTb CBeTa
IIpU Tlepexofie Jiyuya U3 BO3[yXa B HEKOTOpOe BelecTBO YMEeHbIIWIach Ha
20%.
11,2
51 2)1.25 OIIK-1.3.1
3) 0,2
4) 2,2
OtBer: 2
PaccuuTaiiTe yronm Mexzy ONTHUYECKMMHM OCSMM IIojsipyM3aTopa U
aHanv3aropa. Ilpy TIpOXOXKZEHWM  CKpellleHHBbIX ToJspu3aTopa U
aHa/IM3aTopa UHTEHCUBHOCTb CBeTa YMEeHbIIW/Iach B 4 pasa.
52 1) 60° OIlK-1.3.1
2) 45° o
3) 30°
4) 90°
OtBer: 2
[Ipoananmu3upyuTe, Kak U3MEHUTCSI BeJIMUYMHA MarHUTHOW MHAYKLMU Ha OCU
JJIMHHOTO COJIEHOM/Ia, eC/ii TOK B HeM YBeJWYUTh B 4 pasa, a MJI0THOCTb
HaMOTKU BUTKOB YMEHbIIUTh B 2 pasa?
53 1) YBenuuurcs B 2 pasa OMK-1.Y .2
2) YBenuuutcs B 9 pa3s
3) YmenbluuTcs B 9 pa3
4) YMeHbIIUTCA B 3 pasa
OtBerT: 1
YKaKuTe, KaKoe TeJlo SB/IeTCs abCOFOTHO YepPHBIM TeJIOM.
1) ITornowaeT Bce najaroliee Ha HErO U3MyUeHue
54 2) OTpaxkaeT Bce MaZaroliee Ha Hero u3jiydyeHue OIK-1B.1

3) N3nyuaeT B peHTTeHOBCKOM /[Maria3oHe
4) VIanyuaeT B BUJMMOM JHania3oHe
OtBeT: 1




55

Y Kakoro u3 Tes OTpakaTesibHasi CIOCOOHOCTE O/M3Ka K Hy/M0?
1) IIpo3pauHoro

2) 3epKabHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OueHrTe, BO CKOJMBKO pa3 yBeIMYWIaCh >SHepreThyeckas CBETUMOCTb
abCO/MIOTHO UepHOTO TeJia MpH ero HarpeBanuu ¢ T; = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIIK-1.¥.2

57

Beibepurte, kakass ¢opmysa Haubosiee TOYHO OIMHUCHIBAET CIIEKTPATIbHYIO
TJIOTHOCTb SHEPreTUUeCKOW CBeTUMOCTH abCOTFOTHO YepHOTO TeJia.

1) ®opmyna ®epmu-/Iupaka

2) ®opmyna bose-JitHilTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.Y.2

58

Kakoe n3snyueHue sBJisseTcsi paBHOBECHBIM?

1) Anbda-, 6eTa-, ramMma-HU3TyYeHust

2) TernnoBoe HU3nyyeHue

3) JlazepHoe u3/yueHHe B BUAMMOM M MH(PaKpPaCHOM JHara3oHax
4) TopmMO3HOe peHTIeHOBCKOe U3/lyueHre

OtBer: 2

OIIK-1.B.1

59

YKakuTe 3aKOH, KOTOpbId  oOIpejessieT IOJOXKeHWe  MaKCHMyMa
W3y4aTesbHOM CriocOOHOCTH abCO/IFOTHO YepHOro Tejia TpU 3alaHHOMU
abcomoTHOM Temmeparype.

1) 3akoH Credana-bosbimana

2) [1epBbIii 3akoH BuHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.B.1

60

Ykaxute hopmyy, orpeie/sitoIyi0 SHePryi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?»)/2

2)E=h-c

3)E=h-v

4HE=hv=hcA

OrTBeT: 4

OIIK-1.3.1

61

[IpoaHanmu3upymTe, Kak W3MeHSeTCs Cwia TOKa HaCbIL[eHUs TpU
¢doTo3(ekTe B c/lyuae ymMeHbLIEHHsI CBETOBOIO MOTOKA Mazarolllero cBera
MOCTOSIHHOM /I/IMHbI BOJTHBI.

1) YmeHbI1aeTcst

2) CHauasa yMeHbIIAeTCs, 3aTeM yBeJTUUMBAeTCs

3) CHauasa yBe/MuMBaeTCs], 3aTeM yMeHbLIaeTCs

4) CHauasna ocTaeTcsl IOCTOSTHHOW, a 3aTeéM YMeHbIIaeTC s

Ortser: 1

OIIK-1.3.1




[Ipoananu3upyite, UYTO NPOU30HMJET C KUHETHUYECKOW SHeprueu
(OTO3/1IeKTPOHOB, €C/M, He MeHsisi 4acTOThI MaJjalollero CBeTa, yBeIUuUTh
ero UHTEeHCHMBHOCTD B 2 pasa.

1) YmeHbIIMTCS B 2 pasa

62 2) YBenuuuTcs B 4 pasa OTIK-1.3.1
3) He usmenurcs
4) YBenuuurtcs B 2 pasa
Otser: 3
OueHuTe BenMUMHY KpacHOW rpaHuLbl (oTtosddekta (B repuax) /s
KaTo/a, U3rOTOBJIEHHOTO M3 Bosib()paMa TOMLMHOW 2 MM. KaToj MOKpBIT
cioeM okcuza Gapusi. PaboTa BbIXoza 3/IEKTPOHOB C MOBEPXHOCTHU KaToza
paBHa 2 3B. IlocrosinHas [Tnanka — h = 6,6-10734 [)k-c. 3apsifi 3/71eKTpoHa
—e=1,6-10"19 Kn.
63 1) 3,2-10% I'y OIIK-1.3.1
2)4,8:10'5 I'y
3)4,8:10* I'y
4)4,8-101 I'y
Ortser: 1
Kakum obpa3om 3aBucHT paboTa BBIXO/Ia 3/IEKTPOHA C TIOBEPXHOCTH KaToza
Y3 KaZIMUs1 OT YaCTOThI NaJjarol[ero ceera?
1) IIpssiMo MponoOpLIMOHAIBHO YacToTe
64 | 2) IIponopuyoHanbHO yCKOPSIFOLLEeMY HarpsbKeHU0 OIlK-1.3.1
3) [IponopijMoHanbHO KBaZpaTy 4YacTOThI
4) He 3aBUCUT OT YaCTOThI
OtBert: 4
[Tpoananusupyiite, OyzeT nu HabmogaTbCsa GoTOIhGIEKT, eciu TIaCTUHKY
U3 JlaHTaHa o0JiyuaTh CBeTOM C JyiiHOM BosiHBI 600 HM? Paborta BbIXOZA
3JIeKTpOHa U3 JlaHTaHa paBHa 3,3 3B.
1) ®oro3ddekT Bo3MOKeH, e/t KaTo/, HarpeTh o TeMriepatyphbl 347 K
65 | 2) He bymer OIlK-1.Y.2
3) ®oro3ddeKT Bo3MOXKEH, eCu OTIOTHUATE/EHO TIPUIOXKUTh K TJIaCTUHKE
YCKOPSIFOLYI0 Pa3HOCTh MOTEHIMA/NIOB BeIMUMHON He MeHee 1 B
4) ®oto3ddeKT BO3MOXKEH C BePOATHOCTHLIO p ~ 0,5
Otser: 2
CpenaiiTe BbIBOJ, O BeJIMUMHE MUHUMAIbHOTO 00pPAaTHOTO HATpsKeHUs, TIpU
KOTOPOM TOJIHOCTBIO TIpeKpalijaeTcss (POTOTOK. Y c/ioBUe: SHeprusi (POTOHOB
paBHa 6,5 3B, a poTOKaTOZ U3rOTOBJIEH U3 JITUS, paboTa BbIXOZA KOTOPOTO
cocrasseT 2,5 3B.
66 |1)4B OIlK-1.B.1
2)9B
3)6,5B
4)25B
OtBerT: 1
OueHuTe, BO CKOMBKO pa3 JiaB/aeHue CBeTa, MaZarolero rneprneHguKyasipHO
WzlearlbHO 3epKasbHOM MOBEPXHOCTH, O0JibIlle AaBjieHUs CBeTa, Ma/jarollero
MepreHAUKYJISIPHO MeaJbHO YePHOW NTOBEPXHOCTH.
1)2
67 2)1 OIlK-1.3.1
3) 1,5
4)3

OtBeT: 1




OueHnTe, OT KakuX BeJIMYMH 3aBUCUT CHa CBETOBOTO [|aB/e€HUsl C
KBaHTOBOM TOUKH 3pPEHUS:

A) Uucna GpoTOHOB B CBETOBOM IyUKe;

b) Dnepruu doToHa;

B) Koadduimenra oTpakeHust TOBEPXHOCTH.

68 1)A, B OIIK-1.3.1
2)A,B,B
3)5,B
4) A, B
Ortser: 2
[TpoaHanu3upyiite, B KaKuxX 00/aCTSIX CIeKTpa 3/eKTPOMAarHUTHBIX BOJH
BO3MO>XKHO Habrogenue 3¢dexkra KomriroHa.
1) Bugumelii fuana3oH
69 | 2) Pagnoauana3oH OIlK-1.3.1
3) Teparep1oBbIi AHara3oH
4) PeHTreHOBCKUH Auana3oH U raMMa-u3ayueHue
Otsert: 4
Kakum 06pa3om nmItyibC OTOHA CBsi3aH C JAJTUHOM BOJTHBI?
1) imnyibC psiMO MPOIIOPLIMOHAJIEH JIJIVHE BOJIHBI
2) imnysibC psSIMO MPOMNOPLIMOHAEH KBapaTy JA/IMHbI BOJHbI
70 | 3) mnysibc 06paTHO TIPOMOPLIMOHATIEH IJTHHE BOJTHBI OIIK-1.3.1
4) VMnynbC MpsIMO TPOMNOPLMOHAZEeH KOPHIO KBaZpaTHOMY OT [IJTMHbI
BOJTHBI
Otsert: 3
B kakoli 00macTi cCrekTpa 37eKTPOMAarHUTHOTO W3/yUYeHUsT WMITY/IbC
¢boToHa UMeeT MUHMMasIbHOE 3HaueHue?
1) NndpakpacHoe usnyueHue
71 | 2) TeparepijoBoe U3nyueHue OIIK-1.3.1
3) PeHTreHoBCcKOe U3nyyeHue
4) Paprounsnyyenue
OtBert: 4
[Mpoananu3upyiiTe, Kakoe U3 MPUBEAEHHbIX BbICKa3bIBaHUM MPOTHBOPEUUT
KBaHTOBOW TeOpPUU CBeTa.
1) VIHTeHCHBHOCTb CBeTa He 3aBUCUT OT IJIOTHOCTU MOTOKAa (POTOHOB U UX
SHepruu
2) CBeT MOXeT H3/yuyaTbCsi M PACIPOCTPAHSATHCS TOJBKO OTAeTbHbIMU
72 | mopuUsIMU — KBaHTaMU OIIK-1.3.1
3) Kax/oMy M3 KBAHTOBBIX COCTOSIHWM, B KOTOPOM HAaXOJAWUTCS aTOMHasi
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIM yPOBEHb SHePTrUr
4) [lns dacTUibl He MOTYyT OBITb OJHOBPEMEHHO TOUYHO H3MepeHbI
KOODP/IMHATbI U UMITYJIbC
Otsert: 1
YKaxuTe, B ueM 3aK/IH04aeTcsl CMbIC/I IIepBOro nocrysata bopa.
1) YTBepxxeHue 0 CyL[eCTBOBAaHUU CTal[MOHAPHBIX COCTOSIHWM, B KOTOPBIX
aTOM He U3/1yy4aeT U He MOIJIolaeT SHePrUn
2) PasHOCTb 5Hepruil [JBYX CTAalJMOHAPHBIX COCTOSSHUM paBHa SHEPrUM
73 | U31ydyaemMoro Wy IorJolaeMoro KBaHra cBeTa OIIK-1.3.1

3) B aTome 3/1€eKTPOHBI ABWXKYTCS TI0 0pOUTaM, O/IM3KUM K KDYTOBBIM

4) ATOM COCTOMT M3 TOJIOKUTETbHO 3apshKeHHOTO si/jpa M OTpHULiaTebHO
3apsDKeHHBIX 37IeKTPOHOB

OtBert: 1




74

Beibepute, Kakoe W3 TIpHBeI€HHBIX HIDKE BBICKA3bIBAHWN ITPABUIBHO
OTUCHIBAeT CIIOCOOHOCTb aTOMOB K HM3/IyUeHHIO U IOTJIOLEHHIO SHEPrUu:
«ATOMBI MOTYT ...».

1) ITornowjate ¥ U3My4yaTh AL HEKOTOPBIM JUCKPETHBINM Habop 3HaueHU
SHepruu

2) V3nyvath 1 nor/oiaTh A100yro MOpLMI0 SHepruu

3) Usnyuars b0 MUCKpeTHBIH HaOOp 3HAaueHWH 3HEPruu, MO0 00y
TIOPLIUIO SHEepIrun

4) V3nyuats yt00y0 TOPLMIO SHEPTHUH, a TOTJIOIATh JIUILb HEKOTOPBIH
Ortser: 1

OIIK-1.3.1

75

YKauTe, K KaKOMY JMara3oHy U3/1yueHUs] OTHOCSTCS Tlepexo/ibl U3 Cepuu
banbmepa B atome Bogopoza?

1) TenyioBOE U3MyUeHue

2) PeHTreHOBCKOE U3/TyueHHe

3) N'amma-u3nyuenue

4) Buaumblii cBeT

Otsert: 4

OIIK-1.3.1

76

[Mpoananu3upyiiTe, Kak HW3MeHW/IAaCb SHEPrysi aroMa BOJOpoJa TIpu
M37y4yeHrnU UM (OTOHa C AJIMHOM BoHbI A = 4,86-1077 mM?

1) YBenuuusack Ha 4,86 3B

2) YMeHbllWIach Ha 2,55 5B

3) YMenbliivaach Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

Otser: 2

OIIK-1.3.1

77

OrieHuTe Pa3HOCTb YHEPTrUH OCHOBHOTO M BO30Y>KJIEHHOTO COCTOSIHUS (B
3B). [laHO: 37€eKTPOH B aTOMe Tiepellen W3 BO30YK/I€HHOTO COCTOSIHUSI B
OCHOBHOe, W TIpU [IaHHOM Tiepexoj/ie TIPOM30ILI0 H3/TyueHue (GoToHa C
JITUHOM BOJTHBI 650 HM.

1) 0,4 5B

2)1,95B

3)1,25B

4)2,2 5B

OtBer: 2

OIIK-1.3.1

78

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

1) JIroOble MHUKpOUAaCTHIBI Hapsily C KOPMYCKY/SPHBIMUA 00/a/jatoT
BOJIHOBBIMM CBOMCTBaMH

2) ATOM He MOXeT cojiepkaTb Oosiee ABYX 3/71€KTPOHOB, HaXOZSIIUXCS B
O[VHAKOBbIX  CTAallMOHApHBIX COCTOSHUSX, OIpeJessieMblx HabopoM
yeTbIpex KBaHTOBBIX UKCeJl

3) OHOBpEMEeHHO HeBO3MOXXHO C BBICOKOU TOYHOCTBIO 3a/1aTh KOOPVHATHI
Y UMITYJIbC MUKPOYaCTHULbI

4) DHeprusi UCIyCKaeTCsl W IOIVIOLIAeTCsl He HelpepbIBHO, a OTZe/bHbIMU
KBaHTaMU

Ortser: 1

OIIK-1.3.1

79

Buibepure  yTBepx/JeHWe, HaubOosee TPaBUJILHO COOTBETCTBYIOLIlee
runiotese ge bpows.

1) MuKpoyJacTHULbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA

2) DneKTpOMarHUTHbIE BO/THBI UMEIOT CBOKMCTBA YaCTHL]

3) ¥Y Ka[10i1 yacTULIbI CyL|eCTBYeT aHTUUacTHLia

4) AAppo aTomMa COCTOUT U3 KBAapKOB

Ortser: 1

OIIK-1.3.1




80

PaccuuranTe aivHy BOHBI e Bpownsi Ajs 5/1eKTpOHa, ABWXKYLLErocs CO
CKOpOCThIO 3,6 KM/C. Macca sekTpoHa me = 9,1:-1073! Kr, 3apsifi 3/1eKTpOHa
Qe = —1,6-107° Kn.

1) 1,6 MmKkm

2)2,6 m

3) 201 um

4) 3,6 MKM

Otser: 3

OIIK-1.B.1

81

YKakuTe KOJMUECTBO 3HAUeHUi, KOTOpble MOXXET MPUHUMAaTh MarHUTHOe
KBAaHTOBOE UYMCJI0 M TIpYA JAHHOM 3HaueHWW OpOUTAbHOTO KBAaHTOBOI'O
ypcnaa 1?

N2l+1

2)3l+1

3)l-1

41

OrTeT: 1

OIIK-1.3.1

82

YKakure, 4TO onpezesnseT rjlaBHOe KBAaHTOBOEe UMC/IO0 N7?

1) DHepreThuecKrie YpOBHU 3/IeEKTPOHA B aTOMe

2) BennurHy MOMeHTa UMITyJ/IbCa 371eKTPOHA B aTOMe

3) INpoekuyto opbUTaNLHOrO MOMEHTa MMITy/IbCa 3/IEKTPOHA Ha 3aflaHHOe
HaripaBJ/ieHue

4) BenmunHy MOMeHTa UMITyJIbCa 3/1eKTPOHA B 33/laHHOM HarpaB/ieHU!
OtBert: 1

OIIK-1.3.1

83

YKaxute, 4TO OorpejenseT MarHUTHOEe KBaHTOBOE YMCJ/I0 M?

1) OpbutanbHBIA MeXaHUUeCKHU MOMEHT 3/IeKTPOHA B aTOMe

2) DHepruto CTalMOHAPHOTO COCTOSIHUS 3/7IEKTPOHA B aTOMe

3) BesimurvHy MOMeHTa UMIYJIbCa 37IeEKTPOHA B 3aZlaHHOM HarpaB/ieHUU
4) DHepreTUyecKre YPOBHU 3/IEKTPOHA B aTOMe

OtBert: 3

OIIK-1.3.1

84

B uecth koro HasBaH 3¢@deKT paciieryieHusi ypOBHeM SHeprud aroma BO
BHEIIIHEM 3/IeKTPUYECKOM Mose?

1) OuHIITeMHA U e Xaaca

2) ltapka

3) DTTUHrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.¥.2

85

Kak Ha3blBalOT J/IMHUM B CIIeKTpe KOMOWHALMOHHOTO pacCesiHusi C
4aCTOTaMH, MEeHBIIMMHU YaCTOTHI [Tafjarolliero ceera?

1) OpaH)KeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CITyTHUKaMHU

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTaroHMCTUYECKUMH CITyTHUKaMU

Ortsert: 3

86

[MosicHuTe (pr3ruecKuii CMbICT BOTHOBOW (YHKLIMU.

1) BosiHOBasi pyHKLMS MPOIOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) TIlpousBeseHue BOJHOBOM (YHKIMM Ha KOMILIEKCHO-COTPSIKEHHOe
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHapY’KeHUsI YaCTHUL[bI

3) BosHoBasi ¢yHKUMsS 00paTHO TIPOTIOPLIMOHANbHA [JIMHE BOJIHBI [ie
Bpoiins

4) BosHoBasi (yHKUMSI TIpeACTaB/isieT COO0OM KHHeMaTHYeCKWi 3aKOH
JIBIPKEHUS] MUKPOUaCTHULIbI X = X(t) B HesiBHOU (hopme

Otser: 2

OIIK-1




Beibepute BepHyi0 (HDOPMY/IMPOBKY COOTHOILEHUsI HeOIIpe/e/leHHOCTel
IeiizeHbepra.

1) AE-At>h

87 |2)Az:At>h

3) Ap-Am > h

4) Ay-At > h

Ortser: 1

YKakute, Kakve 4yaCTULIbI SIBSIFOTCSI (pePMHUOHAMU.

1) DneKTpruYeCcKy 3aps>KeHHbIe YaCTULIbI

2) DJieKTpUUYeCKU HerTpaabHble YaCTULIbI

3) Bce uacTulibl ¢ mosyLeibiM ClIMHOM

4) DneKTpUuecKy 3apshKeHHbIe YaCTHULbI C L|e/IbIM CITMHOM
Otsert: 3

88

Kak Ha3biBaeTcsi TBepjoe Telo, y KOTOPOro BajieHTHasi 30Ha MOJHOCTBIO
3aro/iHeHa, 30Ha MPOBOAMMOCTH — TIOJHOCTBIO CBOOOJHA, a ILIMPHHA
3ampeljeHHoN 30Hbl BeIMKa T0 CPaBHEHHIO C SHeprueil TeryioBOTO
JIBUKEHUS?

89 | 1) IIpoBogHUK

2) In3neKTprK

3) [MonynpoBoHUK

4) IIpumecHbI NOMYIIPOBOAHUK

Otser: 2

[TepeyeHb TeM KOHTPOJIbHBIX PabOT MO JUCHUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBEI
oOyueHwus1, pe/icTaB/ieHbI B Tabnuiie 19.

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He npegycMoTpeHO

10.4. Metoguuecke  Marepuasbl,  OIpefesisAlol(Me  TpPOLeAypbl  OLIeHUBaHUS
VH/IMKAaTOPOB, XapaKTepU3yIOIIMX STanbl ()OPMUPOBaHMS KOMIIETEHLUM, COZlep)KaTcs B
JIOKa/IbHbIX HOpMaTUBHBIX akrax ['YAII, persiaMeHTUpPYHOIMX TOPALOK U TNpOLeSypy
NIPOBeJIeHHs TeKYIIlero KOHTPOJIsl yCIIeBaeMOCTH 1 TIPOMEKYTOUYHOM aTTecTaljui 00yJaromyxcs
I'YAIL

11. Mertoanyeckue yKa3aHus [jisi 00yUarOIUXCsl TTI0 OCBOEHUIO TUCLIATITUHEI

11.1. MeToauueckre yKa3aHUs [jis OOyuarol[uXCs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuaia

OcHOBHOe Ha3HaueHWe JIeKIJMOHHOI'O0 Marepuasa — JIOTUUeCKH CTPOMHOe, CHUCTeMHOe,
riybokoe U siCHOoe W3NOXKeHHe yueOHOro marepuana. HasHaueHue COBpeMEHHOW JIEeKIMU B
paMKax JUCLIMIIMHLI HE B TOM, UTOOBI TOJYUMTb BCHO MH(MOPMAIIMIO MO0 TEME, a B OCBOEHUM
dbyHIaMeHTa/IbHBIX TIpo0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOTO TI03HAHWS, HOBEUIINX
JIOCTYKeHUM HayuHOW MbIC/M. B yueGHOM miporiecce /eKIUsi BBITIO/IHSIET METO/0/IOTUUEeCKYIO,
OpPraHM3alMOHHYI0 U UH(OPMALMOHHYI0 GYHKIMU. JIeKlysl pacKpbiBaeT MOHATHUMHBINA arrapar
KOHKDeTHOH 00/1acTH 3HaHuUs, eé mpoO/eMbl, AaeT IieJbHOE TMpe/CTaBlIeHHe O JUCIUITIMHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHWpyeMble pe3yabTaThl NP OCBOEHUHU 00YUaIOIIMMKCS JIEKIIMOHHOT'O MaTepUara:

- TO/My4YeHWe COBDEMEHHbIX, LIeJIOCTHbIX, B3aMMOCBSI3aHHBIX 3HAHUMW, YPOBEHb
KOTOPBIX OTpe/iesisieTCsl 1jeJIeBOM YCTaHOBKOM K KaXK/I0M KOHKPeTHOH TeMe;

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




- pa3BuThe TpPO(deCcCHOHA/NBHO-ZIe/IOBBIX  KauecTB, JIOOBM K  TIpeAMeTy |
CaMOCTOSITE/TBHOTO TBOPYECKOTO MBIILIIEHHSI.

- TIOsIBJIEHWE He0OXOIMMOT0 UHTepeca, He0OX0JUMOTO /IS CAMOCTOSITe/TbHOU paboThI;

- TIo/llyueHWe 3HAHWK O COBPEMEHHOM YDOBHE pa3BUTHs HAyKd W TEXHUKU W O
TIPOTHO3€ UX Pa3BUTHS Ha O/IVDKaMIITe TO/IbI;

- HayuuTbCS MeTOAWuYecKu oOpabaThiBaTb Marepuas (BbIAEMATH TJIaBHbIE MBICTA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHBIM BBIBOZIAM, TIOBTOPSITh MX B Pa3JHUHBIX
(hopMynrMpoOBKax);

- TI0JIlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U MOHSTHH.

JIEKLIMOHHBI ~MaTepria/l MOJKET COTIPOBOXKJATHCS — [IeMOHCTpAalWed  ClalJioB |
WCTIOb30BaHHWEM Da3/aTOYHOTO MaTepuaja TIPW TIPOBEeIEHMM KOPOTKUX JUCKYCCHH 00
0CO0OEHHOCTSIX TIPUMEHEHUST OT/Ie/TbHBIX TEMATHK T10 AUCLUTIIUHE.

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
= JIeKLUWH I10 pa3jesiaM COr1idaCHO Tabn. 3 u TeéMaM, COIJjIaCHO Tabs. 4.

11.2. MeToauueckre yKa3aHUsi [Jisi OOyYarolIUXCsl TI0 TPOXOXKAEHHWIO TPAKTUYeCKUX
3aHATAN
[MpakTHyeckoe 3aHsITHe SIB/SETCSI OJIHOM M3 OCHOBHBIX ()OpPM OpraHv3aluu yueOHOTro
TIpOLIecca, 3aK/II0YarOLasiCsl B BHIMOJIHEHWH 00YJaroIIMMICS 110/, PyKOBO/CTBOM IIpero/jaBaresis
KOMIlIeKca y4eOHbIX 3aZlaHWi C Le/lbl0 yCBOEHWsI Hay4YHO-TeOpeTHMUeCKHWX OCHOB yueOHOM
JVICLIUTI/IMHBL, TIPUOOpeTeHNsI yMeHUH Y HaBBIKOB, OTTbITa TBOPUECKOH /1esITe/TbHOCTH.
Llesibto MpaKTHUUeCKOTo 3aHSATUS [Jis 00yYarolerocs siBsieTcsi MPUBUTHE 00yJaroLuMCs
YMEHUU 1 HaBBIKOB IPAaKTUYEeCKOU [1esiTe/IbHOCTH 10 U3y4aeMOU JUCLIUIIVHE.
[TnaHupyemMble pe3y/abTaThbl TPU OCBOEHUN 00yUaroIIMMCS MPAKTUUeCKUX 3aHSTHIA:
- 3aKperieHue, yriyOsieHWe, pacliMpeHWe W JeTaju3alysi 3HaHUA TIPH  PelIeHud
KOHKPETHBIX 3a/lay;
- pa3BUTHe TI03HABATeIbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/IbHOCTA MBILUIEHHS], TBOPUECKOMH
aKTUBHOCTH;
- OB/I3/ieHMe HOBBIMM MeETOJAMH W METOJWKaMU W3y4YeHUss KOHKPeTHOW yueOHOM
JVCLIUTIVHBL;
- BbIpaboTKa CIIOCOOHOCTH JIOTMUECKOTO OCMBICJIEHUS] TIO/yUeHHBIX 3HAHUM ISt
BBITIO/THEHUS 3a/laHu;
- obecrieyeHre PpaIMIOHABHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWBHAYaTbHOW (opM
o0OyueHwusl.

TpeboBaHus K MPOBeJIEHNIO MTPAKTUYECKUX 3aHATUN

Metoguueckre ykasaHusl 10 OpraHW3allid U IPOBEJIeHUIO0 IPAKTUUYeCKWUX 3aHATUW, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM COZlep)KaTCs B CIeAYIOLIMX yueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:

1. KoBanenko N.N., Kotmukos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., ITpununko
B.K., PytekoB E.B., IlapeB FO.H. Mexanuka. Kone6anusi u Bonsbl. TepmMoguHaMuKa: cOOPHUK
3agau. — CI16.: T'YAII, 2018. — 67 c.

2. Anppees B.M., Kosanenko MN.M., Kotmkos E.H., Kpektynosa WN.II., JIaBpoBckas
H.IL., JIutBunoBa H.H., HoBukoga FO.A., [1epymmnHa M.O., I1pununko B.K., Tepewjenko I'.B.,
Xonopunos A.H., Lapes F0.H., Iludppun b.®. SnekrpruuectBo. Marretusm. Ontrika: cOOPHUK
3agau. — CI16.: T'YAII, 2019. — 78 c.

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotiukos E.H., JlaBpoBckas
H.II., [Tepeymmna M.O., ITonos [I.A., IIpumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lIudpun b.®. KeanroBass ¢usmka: cOOpHUK 3amau. — 2-e u3f., gor. — CII6.: TYAT],
2023.-60 c.




Metoaryeckre yKa3aHUsS TI0 TIPOBEIEHWIO KOHTPOJIbHBIX pabOT Ha TPaKTHUECKUX
3aHATUSIX COZIepP)KaTcsl B CAeAyHOIIMX YyueOHBIX TOCOOUsIX, Tpe/CTaB/leHHbIX B Oub/IMoTEKe
I'YAIL:

1. Anppee B.M., Bunauuenko B.FO., T'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckass H.II., TlomoB [J.A., TIlpomkmn C.C. Mexanvuka. KonebGaHusi ¥ BOJHBI.
TepmoanHaMmuka: cbopHuk 3agau. — CI16.: 'Y AT, 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. BosiHoBast onTrka: cOOpPHUK 3aau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckure ykasaHUs [ijis 0OyuyaroIMXCsl T10 BBITIOJTHEHUIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHUs1 J1labopaTopHbIX paboT oOydYarouuiics J0o/DKeH yriayoutb |
3aKpernuTb 3HAHUS, TPAaKTUYeCKWe HaBBIKH, OBJAJIeTh COBPEMEHHOW METOAWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOW XapaKTepUCTHUKOM 0O0yuarolrerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSTHH.

BeimosiHeHre /1ab0paTOpPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UaCThIO
W3yueHUsl [UCLIATUIUHBI, OTpejie/issieMOi yueOHbIM II7IaHOM, U OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOIM pelleHre CJIeIyIOIMX OCHOBHBIX 33/la4 00yUaroiierocs:

- mpuobpeTeHHe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJIeHMA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCL{UTIMHEI;

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

- TIoJiyyeHHe HOBOM MH(OpMAaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mpuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel C  JylabOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHvie ¥ TpebOBaHUs K POBe/IeHUIO JIabopaTOpHLIX paboT

Metoayyeckre yKa3aHUS 110 BBITIOJIHEHWIO J1aDOpPAaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoUX MocoOusix, uMmeroluxcs B 6ubmoreke I'YAIl B HareyaTaHHOM M 3/1€KTPOHHOM
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 o6y,
pen. A. B. KombibiioBa. — CI16.: TYATI, 2021. — 90 c.

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JlutBu. HoBa, I'. JI. ITnexotrkuHa, /. E.
[Morapes, B. K. IIpumunko, FO. H. apes, b. ®. Hudpun // Mexanuka. Kosebanust ¥ BOMHBL
MonekynsipHasi (u3uka: nabopaTopHblii 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.
HoBukoga, I'. B. Tepeienko / nof pez. Kotmukosa E. H. — CI16.: 'YAITI, 2019. — 118 c.

5. E. H. Kotnukos, U. I1. KpektyHoBa, H. I1. JIaBpoBckas, FO.A. HoBukosa, A. H. Tponux
// BOJITHOBAS OITTUKA. JlabopaTopHbiii ipaktukyM. — CI16.: 'Y AII, 2013. — 68 c.

6. HoBukoBa, FO. A. / Kunematvka 1 [UHaMHKa JBWKEHHUS] MasiTHUKOB: 1abOpaTOPHBIi
npaktukyMm / FO. A. HoBukoga, I'. B. Tepeienko. — CI16.: IT'YAITI, 2023. — 73 c.



[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILECTB/ISIETCS] B CTPOTOM COOTBETCTBHUH C
YTBEeP)KIEHHBIM KaleHZapHbIM I71aHOM. Ha Kaxyr sabopaTopHyr0 paboTy OTBOAWTCS He
MeHee [IByX 3aHSTUM: T[epBOe TIIOCBSILEHO TIPOBEJeHUI0 SKCIepuMeHTa U TOTy4YeHUI0
SMIUPUYECKUX JlaHHBIX, BTOpPOe — 3aluTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMCS BO BHEAYAUTOPHOE BpPeMsl.

o Hauana paboThl B JabopaTopuu 00yJarOIIUMCsl HeOOXOAUMO TMPOUTH UHCTPYKTaXK 10
TexHUKe 0e30rmacHOCTH C o0si3aTtenbHOM (uUKcarell JaHHOrO (pakTa B BHAE TIOAIHICH
o0yuaro11lerocsi B COOTBETCTBYIOILIEM >KypHaJle.

Jlomyck K BBIMIOJIHEHUIO SKCIIepUMeHTa OCYLIeCTB/seTCsl TperojaBaTesieM B XOJe
ycTHoro cobece/joBaHusl, 1]eJIbl0 KOTOPOTO SIB/ISIeTCSl TIPOBepKa T'OTOBHOCTH 0OO0yuarolerocs,
BK/TIOUAOI[asi 3HaHWE TeopeTHUecKoil 0a3bl, MOHWMaHWe ILie/iel WCCIef0BaHus, TIPUHLIMTIOB
paboThl U3MepUTeNbHbIX YCTAaHOBOK M METOJUKH TIPOBe/leHUsl SKcriepuMeHTa. [losyueHHbIH
JIOTyCK OTMeuaeTcs TIpero/jaBaTesieM B )KypHase.

dukcauusi  SKCIIePUMEHTA/NbHBIX  JAHHBIX  OCYIIeCTB/SIeTCSl  MCK/IIOUMTeNbHO B
VH/IMBU/yalbHbIA NTPOTOKO/ (Ha /mcTe gopmara A4). BeJieHre KO/IEKTHBHBIX POTOKOJIOB He
JloTyCKaeTcsl. 3aroiHeHre NPOTOKO/1a OCYLeCTB/ISIeTCSl PYUKOM (11apUKOBOM, KalmW/UIIPHOU UK
resieBoi). Vcronb3oBaHye KapaHzalla [JOMyCcKaeTcsl UCKIHUUTETbHO /11 IOCTPOeHus: rpaMKoB
u cxeMm. [lo 3aBepieHMH SKCIIePUMEHTa TIPOTOKOJ TIOJJIeXXUT 00si3aTe/IbHOW TIpOBepKe
Tipero/iaBaTesieM C MOCIeYIOLUM I0/yuyeHreM ero MoJMUCH.

CrpykTypa U dopma oTuyéta 0 1abopaTopHoii pabore

[ToAroTOBNIEHHBIM OTYET MOJJIEKUT OYHOM 3allUTe Ha C/IelyIoLeM I10C/Ie NPOBeJeHUs
JKCriepuMeHTa /1abopaTOpHOM 3aHSATHM. Kax[bplli OTUET [O/DKeH B 00s3aTeslbHOM TIOpsifiKe
CoJieprkaThb C/IeyIolye paszesibl:

1. Henb paboTbl. ®opMyupyeTcsi B CTPOTOM COOTBETCTBUU C yueOHO-MeTOUuecKuM
nocobuem.

2. OnucaHue 3KCIIepUMeHTalbHOW yCTaHOBKU. [IpuBoAWTCS KpaTKasi (yHKI[MOHaIbHAast
WU 371eKTprdecKasi cxema (6e3 geTann3ali BHEILTHero Br/ja pubopoB).

3. PacuétHble QopMysbl. YKasblBalOTCS UM HYMEpDYIOTCS BCe MareMaTHuecKue
BBIPa)KEHHSI, UCTI0/Ib3yeMble [y 00pabOTKM SMIMPUUYECKUX JaHHBIX M3 MPOTOKO/IA U3MepeHHil.
[IpomexxyTouHble MaTeMaTUUeCKue BbIBOJbI He NpUBOAATCA. Dopmysibl, UCTO/b3yeMble [1s
BBIUMC/IEHNS [TOTPEIIHOCTEN, B 3TOM pasfielie TakKe He yKa3bIBaloTCsl.

4. PesynbTaTbl U3MepeHHWM W BbIYMC/IeHWM. B [JaHHOM pa3jene NpPUBOAATCS BCe
SMITUPUYECKHe [aHHble, cOOpaHHbIEe B XOZie TIPOBeJEHHsI IKCIIePHMEHTa, a TAK)Ke pacueTHbIe
3HaueHWs, T0JIyyeHHble TIPU COCTaB/IeHUM OTYéTa. PekoMeHJyeTcsl CUCTeMaTU3MpOBaTb UX B
BH/le TabsuLl ¢ cOOM0ieHreM TTPaBUJI OKPYTJIeHHs M yKa3aHHWeM 3Haualux udp.

5. IIpumepsl pacueToB. [IpuBogUTCS 10pOOHAsT MO/CTAHOBKA UMCIOBBIX 3HAUEHUM [iIst
OZJHOTO THITOBOTO pacyeTa 1o Ka0i paboueii hopmyre.

6. BblunciieHre TOrpelIHOCTeld. YKa3biBaloTCs (OpMysibl AJisi pacyeta abCOJOTHBIX,
OTHOCHUTEJIbHbIX, CHCTEMaTUUeCKUX U CIy4YalHBIX TOrPeIHOCTeH, a TakKe BbIBOJ, 3TUX (HOopMy.JI.
[TpuBoOAATCS pe3yabTaThl M MPUMEPbI BBIUMC/IEHHS TTOTPELLHOCTEN J/11 NCKOMBIX Be/TUUMH.

7. Tpaduku. I'padmku BBIOMHSIOTCS HAa MWIUIMMETPOBOM Oymare wmd C
WCTIOb30BaHUEM  CIelIMaIM3UPOBAHHOTO TPOrPaMMHOT0O  obecrieueHusi C  ToC/aeyrolei
pacnieyatkoii Ha Oymare ¢opmara A4. Kaxgeii rpadmk [go/pkeH ObITH NMPOHYMEpPOBaH U
nogmvcad. O6si3aTe/IbHBIMU TPeOOBaHUSMU SIBIISIFOTCSI:

- ToAmnucH oceli (C yKa3aHWeM e[IMHULL U3MepeHusi);

- Ha/juuue KOOP/WHATHOW CeTKH;

- HaHeCeHHe BCeX SKCIepHUMeHTa/IbHBIX TOUeK 1 anNpOKCUMUPYIOLMX IIPSIMBIX;

- oToOpa)keHHe ZI0BepUTE/IbHBIX UHTEPBAJIOB (TIOTPELIHOCTe) /il OHOW WU HeCKOJIbKUX
TOYeK.

8. 3akmoueHre U BbBIBOAbL. DOpMy/HMpyeTCs WTOTOBBIA pe3yabTaT paboTbl —
3aMMChIBAIOTCSl BCe TMIO/y4YeHHble 3HAaueHust C Y4éToM norpemHocTed. OcCyiecTBiseTcs




CpaBHeHHe TIOJlyUeHHBIX [aHHBIX C TaOJMUHBIMU (CIIPABOYHBIMK) 3HAUeHUSIMH — WIN
TeOpeTUUeCKUMU pacueTamMd. [IpM HaauuMy 3HAUWUTeNbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel NPOBOAWINMCH Pa3sHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIOSTHUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHO pabote

Otuétr o nabopaTtopHOil paboTe TpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCS  TPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TakKxkKe
HarleyaTaHHBbIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHuM IOKeH Co/lepKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JlabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOMUECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HomMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npenofasare’is;

- CBOAHYIO  TaO/iWIly TeXHHUUECKUX  XapaKTepUCTUK  HUCMO/b3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii [Auana3oH, KjlacC TOUHOCTH, 1leHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/IbTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH TIpero/iaBaTtesis U 00yJaroIerocs.
[TpoTokos 6e3 MOAMUCH TIperoiaBaTeisi MPU3HAeTCsl He/leHCTBUTeTbHBIM.

TutynbHelid  UCT  OMOpPMIISIETCS  COTJIaCHO  TpeOOBaHWsAM, pa3MeléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIEP>KaTh:

- HaUMeHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKHUM TI0COOHeM;

-  ®.U.O. nperniogaBatensi 1 00yuarolerocs,

- HOMep yueOHOU TPYIIIIbI;

JlaTy 3all{UThI.

11.4. MeToauueckre yKa3aHus /st 00yUaroMXCsl TI0 TIPOXOXKIAEHUIO CaMOCTOSITe/TbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICs BBIMOJIHSAET paboTy 1o
3alaHUI0 ¥ TIPM MeTOJMUecKOM DYKOBO/ICTBe IIperofjaBaresisi, HO 0e3 ero HernocpeACTBEHHOTO
yuacTHsl.

Iy obyyaronuxcsi Mo 3a04yHOM (Gopme 00yueHUsT BBITIOJIHEHWE KOHTPOJBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISl YCIIeBaeMOCTH M CAMOCTOSITeTbHOM pabOoTHhI.

B mporjecce BbIMO/IHEHHSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1iesilecoobpa3Hoe MIaHWPOBaHUe pabouero BpeMeHH, KOTOpOe 103BOJIsSieT eMy pa3BUBaThb yMEeHHs
Y HaBbIKM B YCBOEHWM M CHCTeMaTH3aldu TNpuoOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHA
YPOBEHb YCIIEBa€MOCTH B T€puoj, OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCKUMU ~ MaTepvajiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIBIISTFOTCS:

- yueOHO-MEeTOAWYECKUI MaTepuas o AUCIUTUINHE;

- MeToJHMuecKHe yKa3aHWs IO BBIIOJTHEHHIO MPaKTHUeCKux pabor;

- MeToJWuecKHe yKa3aHHs 0 BBIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. Meroanyeckre Yyka3aHus [jisi OOyuaroIMXCs T10 TPOXOXAEHUIO TeKYIero
KOHTPOJISI yCTIeBaeMOCTH.

Tekylmii KOHTPO/b YCIeBaeMOCTH Tpe/lyCMaTpUBaeT KOHTPO/Jb KayecTBa 3HAHUM
00yuaroIUXCs, OCYIL[eCTB/ISIEMbINi B TeUeHWe CeMeCTpa C IIe/b0 OLeHMBAHHUS XOZa OCBOEHHS
JTUCIUTIAHBI.



K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJIsE OTHOCATCS: YCTHBIM OMpOC Tperno/aBaTesieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allliTa OTUYeTOB MO JabopaTOpHbIM paboTam.
MepornpusaTrie TeKylero KOHTPOJISI IPU3HAETCS YCIElIHO IMPOWJEeHHbIM NpPY YCIOBUU CauM
oOyuaroIMMcsi Ha MOMEHT TIpOBejleHUs TeKYIero KOHTpOJsi He MeHee 25% sabopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TeCcTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJI0BJIETBOPUTEIIBHO».

OOyuaroiyecsi, MMelOIIye aKaJeMUUYecKyr0 3aZl0/DKeHHOCTb BC/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TPUUYMHBI WKW HeYZOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChbl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

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

11.6. MeToauueckue ykKasaHUs [Jisi 00YyJarOLIUXCS 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTaliu.

[MpomexyTouHasi ~ aTTecTalus  OOy4alrIUMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruiiHe. OHa BK/IIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HAHWM, TMOAyYeHHbIX OOYydJarolMMcsi B TIpoLjecce
M3yueHUs BCell AUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pellleHus] NPaKTUUeCKWX 3a/ay. ODK3aMeH, KakK MpaBuio, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOILO», «y/I0B/JI€TBOPUTEILHO», «HEY/I0B/1€TBOPUTETHHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (oOpma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaromyMcs TIpy U3y4eHUH IMCLUTUIAHBI, TIPY BBITIOIHEHWH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HayuHO-UCC/IeloBaTe/TbCKMX PabOT U MPOX0XK/€HUU MPAKTHK C aTTeCTaLlMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJI€TBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBust nonyuyeHUs JoMycKa K MPOXOXK/EHUIO0 IPOMEXXYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkre 11.6.2. nannon PIT/I.

11.6.1. bannpHO-perTUHrOBasi cUcTeMa ¥ (POpMUPOBaHKEe UTOTOBOM OLIEHKH.

PernameHT mnpoBefleHMs TeKyLero KOHTPOJIS, IIPOMEXKYTOUHOM arTeCcTaliuM |
OLIeHMBaHUsI 00YYarolMXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHrosou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriimHe «®Pu3uka» B cemecTtpe coctaBmser 100
0annoB, U3 KOTOPBIX:

- MakcuMarbHasi cymMMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asIOB O BUAaM yueOHOM [iesiTesTbHOCTH omnrcaHo B Tabi. 20);
- MaKCuMaJibHbIN 6asl Ha MpoMeKyTouHOU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeieieHre 6asiioB TEKYIIIEr0 KOHTPOJIS

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

11.6.2. YcnoBus fjonycka K TIPOMe)KyTOUHOM aTTeCTaluu.

O6s13aTeIbHBIM YCIOBUEM JIJIS TIOJTYUeHHUsT IOy CKa K 3k3ameHy/anuddepeHIIpOBaHHOMY
3auéTy SIB/ISIeTCsl yCIielllHas c/jlaya He MeHee 75% /abopaTOpHBIX U TMpaKTUUecKuX paboT, a
TaKKe TNpPOXOXKJeHue TecTupoBaHusg B cucteme LMS TI'YAII c oOuLeHKOM He HIXe
«yZIOB/IeTBOPUTE/IbHO». JIUlla, He BbINO/HUBLINE J[aHHble YC/IOBUS, He [OIyCKarwTCsd K



NIPOMEXYTOUYHOM aTTeCTalud M CUYMTAIOTCI MMEHLMMU  aKafleMUUYeCKyr 3a/0J/DKeHHOCTD,
KOTOPYIO He0OXO0JUMO YCTPaHUTb B yCTaHOBJIEHHbIe Kaepoii CPOKH.
J171s1 TIO/TyYeHUsI UTOTOBOM OLIeHKH «X0po1io» Wi « OT/INYHO» 00yuaroiuiics: o0si3aH:
- BBINOJHUTB U 3aUTUTh 100% 1abopaTOPHBIX U MPaKTUUeCKUX pador;
- Habpatb He MeHee 5 Ga/uioB (u3 10) 3a 3/1IeKTPOHHOE TeCTHpOBaHME B cucteme LMS
I'YAIL

[Ipy HeBBIONMHEHWH XOTSI OBl OHOTO W3 JAHHBIX YCJIOBUM MaKCHMajbHasi HUTOTOBas
OL|eHKa, He3aBUCUMO OT 0aslioB, MOJIyYeHHbIX Ha 3K3ameHe/An¢depeHLIMPOBAaHHOM 3auéTte, He
MO>KeT TPEeBbIIIATh «Y 10B/IETBOPUTETHHO».

OK3aMeHallMOHHbIM OWieT BK/IOYaeT JBa TeOpeTHUYeCKUX Bompoca (OLeHUBAKOTCS
MakcuMyM B 10 6a/ijioB KaXK/bli) U OAHY pacuéTHYIO 3ajauy (OLleHUBaeTcs MakCumyM B 10
6an1oB). MiToroBasi oLieHKa Mo AUCHUIIIMHE (OPMUPYETCs MyTéM CyMMHPOBAHHUsI CEMeCTPOBBIX
M 9SK3aMEeHALMOHHBIX 0a/lIoB C TMOCAeAyIOIMM TIepeBOZIOM B aKaJeMUYeCKyr IIKaiy,
Tripe/icTaB/eHHY10 B Tabsuile 21:

Tabmuua 21 — I1lkasia mepeBo/ja UTOTOBOM CYyMMbI 6asjioB B OLIEHKY

WTorosasi cymma basiioB OrieHKa
85—100 «OtnuuHo» (5)
70 — 84 «Xopoto» (4)
55-69 «¥Y 0B/IeTBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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