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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TIIporpaMMy ClleLidajuTeTa I10 HallpaB/eHHI0 IIOArOTOBKY/ crnenuanbHocTh  25.05.03
«TexHuyeckas 9KCIUTyaTalus TPaHCIIOPTHOI'O pairoobopy/10BaHMs»
HarpaB/IeHHOCTH/CrieL{iaar3aliu «TexHnueckas 9KCIUTyaTalust Pajy03/1eKTPOHHOT O
000py/J0BaHUS A3POTIOPTOB M BO3AYIIHBIX TPAacC». JUCHUIIMHA peanmu3yeTcs Kadeapoit «Ne3».

MNucturivHa HallesleHa Ha (hOpMHUpOBaHUe Y BBIMTYCKHUKA CeAYIOIINX KOMITeTeHLIM:

OITK-1 «Crioco6eH UCMoMb30BaTh OCHOBHBIE 3aKOHBI MaTeMaTHUKH, € JUHULIbI N3MepeHHs,
dbyHIaMeHTa/IbHbIe MPUHIUIBI U TeOPeTUUYeCKHe OCHOBBI (PU3UKH, TEOPeTUUECKOW MeXaHUKH»

CojiepkaHue AUCLUIUIMHBI OXBaThIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C TMpobemMaMu
o61elt pusuKy.

[MpernosaBaHve [AWCLUIUIMHBI TIpelyCMaTpuBaeT cjefylolive (OpMbl OpraHu3aluu
yueOHOro mpoliecca: JIeKI[uH, 1abopaTopHble pabOThI, MPAKTUUECKHE 3aHATHS, CAMOCTOSITe/IbHAs
paboTa oOyuarorerocs.

[Iporpammoi AUCLMIVIMHBI TIpEAYCMOTPeHbl CAeAyIOlIe BUAbl KOHTPOJISL: TeKYLUW
KOHTpPO/Ib YCIIeBaeMOCTH, TIPOMeXyTOYHas aTrectaiusi B ¢opMe 5K3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

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

S13bIK 00yUeHHS 110 JUCLIUTUTHHE «DYCCKU»



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

Tabe 1.
Tabmuua 1 — [NepeyeHb KOMIeTeHLIUMA ¥ UHAVMKATOPOB MX JIOCTHKEeHHSsI
Kozp u
Kareropus (rpynmna) Ko/ 1 HauMeHOBaHWe WHAWKAaTOpa
HauMeHOBaHUe
KOMITeTeHIUU JIOCTVKEHUS] KOMITeTeHI[UH
KOMIIeTeHLIUU
OIIK-1.3.1 3HaTb OCHOBHBIE 3aKOHBI
OIIK-1 Criocoben
MaTeMaTUKH, eJUHULIbI U3MepeHUs],
WCII0/1b30BaTh
¢dbyHaMeHTa/IbHbIe PUHLUIBI 1
OCHOBHbI€E 3aKOHBbI
TeopeTHyeCcKre OCHOBbI (PU3UKH,
MaTeMaTUKH, N
O TeOpeTUUeCKON MeXaHUKU
AN OIIK-1.Y.1 ymeTb NpuUMeHAThb (HPU3MKO-
Ob1enpodeccroHa/ibHbIE | U3MEPeHus, N
MaTemMaTUueCKWi amnmapar /Jisl pelleHust
KOMITeTeHIUU (dbyHaamMeHTabHbIe
3a/ja4 TeOPeTUYeCKOro ¥ NPUKJIaZHOIO
MIPUHLIUTIBI U
TeopeTHuuecKue xapakrepa
b OIIK-1.B.1 BiageTh HaBbIKAMU
OCHOBBI (PM3UKHY, .
N VICTI0/Tb30BaHUs 3HaHUM MaTeMaTHKH,
TeopeTHUUeCcKon
(bU3MKU U MeXaHUKU TIPY pellieHUH
MeXaHUKHU
ripoeCcCMOHA/IbHBIX 3a7iau

2. Mecto gucuunauHsl B cTpyKrype OI1
IuciuruiviHa MokeT 6a3MpoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUarOIIUMUCS
[Py U3yUYeHUU CIeAYHOLUX AUCLUATIIAH:
-  «MaremaTrka. AHaIUTAYECKas FreoMeTpus U JIMHelHasa anreopay,
- «Maremaruka. MareMaTUUYeCKUU aHaIu3»,
- «Maremaryka. Teopusi BepOSITHOCTEN Y MATeMATUYECKAsd CTaTUCTUKAY.
3HaHus, TOMy4YeHHble MPU U3YyUEHUM Marepuaja [JaHHOW AUCLIMILIMHBI, UMEIT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEHUU JAPYTUX JUCLIUILIVH:
- «DJEeKTPOTeXHUKAa»,
- «MaTepuajioBeJieHIE,
- «DJEKTPOHUKA».

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

Tabsmija 2 — O6BeM U TPYA0EMKOCTh AUCLIATITMHBI

Tpyl0eMKOCTb I10 cemecTpaM
Nel | Ne2 | DNe3

Buy yue6HO# paboThI Bcero




1 2 3 4 5
O6was mpyo0oémKocmb OUCYUN/IUHBI, 13/ 468 6/ 216 3/ 108 4/ 144
3E/ (4ac)
M3 HUX uacoe npakmu4eckoll N0020MoeKu
AyoumopHble 3aHsimMus1, BCero yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
nipakTrueckue 3aHgarus (I13), (vac) 51 17 17 17
naboparopHsie paboTsl (JIP), (dac) 51 17 17 17
KypcoBoii poekT (pabota) (KII, KP), (uac)
9K3aMeH, (uac) 90 54 36
CamocmosimenbHas paboma, Bcero (Jac) 174 94 40 40
< JK3.,
Buod npomescymouHoli ammecmayuu: 3auer,
nudd. 3auet, sk3ameH (3auet, Audd. 3ay, Mndd. 9K3. ndd. 9K3.
IK3.) ;a;, 3au.

4. CopeprkaHve JUCLUITIMHBI
4.1. PacrnipegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI IO pas/iesiaM v BUJaM 3aHATUM.
Pa3ziesnibl, TeMbI JUCLIMIIIMHBI U UX TPYJOEMKOCTb MPUBEIeHbBI B Tabuie 3.

Tabsmiia 3 — Pa3iesibl, TeMbl AUCLUTIIMHBI, UX TPYA0E€MKOCTh

Pazpenbl, TeMbl AUCLIUTITUHBI

Jlekuuu
(uac)

3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Cemectp 1

Pa3pen 1. ®u3nuyecKkue 0CHOBbI MeXaHUKH.
Tema 1.1. DnemMeHTbl KWHEMaTUKU.

Tema 1.2. IuHaMyKa MaTepyasbHOU TOUKU U

TMOCTYTaTe/IbHOTO IBK)KEeHHsT aOCOJTFOTHO TBEPZOTO

Tesa.

Tema 1.3. 3aK0OHBI COXpaHeHUsI B MeXaHUKe.

Tema 1.4. JluHaMKKa BpalllaTe/IbHOTO JBUKeHUS

abCoJII0THO TBEPAOro Tejld.

Tema 1.5. TsaroreHue. D/1eMeHThI TeOPUU T10JIS.

Tema 1.6. PengTuBucTCKasg MexaHUKa.

11

31

Pa3pen 2. Kose0aHus 1 BO/THBIL.
Tema 2.1. 'apmoHuueckue KojebaHMs.
Tema 2.2. 3aryxaroijie KosebaHus.
Tema 2.3. BoiHY>KeHHbIe KomeOaHusl.
Tema 2.4. YTipyrue BOJIHBIL.

Tema 2.5. [IpumeHenue ¢HU3MKKM KosieOaHMiA ¥ BOJH B

TeXHHKe.

11

31

Pa3gen 3. OCHOBBI MOJIeKYy/IAPHOH (PU3NKHU U

TePpMOAUHAMHUKMH.

Tema 3.1. MonekynsipHO-KWHeTHYeCKasi TeOpust

YjeabHBIX ra3oB.
Tema 3.2. OCHOBBI TEpMOJAVHAMUKH.
Tema 3.3. PeanbHble rasbl.

Tema 3.4. [IpuMeHeHUe MOJeKy/IsIpHON (PU3KKU U

TepMOJVHaAMHKH B TeXHHKE.

12

32




WToro B cemecTpe:

34

CemecTp 2

Pa3zpen 4. DneKTpocTaTUKa M 3aKOHBI IOCTOSTHHOT'0
TOKa.
Tema 4.1. DyieKTprUecKoe 1oJjie B BaKyyMe.
Tema 4.2. DyieKTpryecKoe 1oJie B JU31eKTPUKax.
Tema 4.3. TIpoOBOAHUKM B 3/IEKTPOCTAaTUUECKOM I10JI€.
Tema 4.4. DHeprus 3/J1eKTPUUECKOrO MOJIS.
Tema 4.5. [ToCTOSTHHBIN 3/1eKTPUYECKUM TOK.

11

13

Pazgen 5. MarHeTusm.
Tema 5.1. MarHuTHOe 11071e B BaKyyMe.
Tema 5.2. DyieKTpOMarHUTHast UHAYKLMS.
Tema 5.3. MarHuTHoe 110/1e B Bell|eCTBe.
Tema 5.4. OcHOBBI Teopur MakcBesuia st
3/1eKTPOMAarHUTHOT O T10JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tewma 5.5. [IprmMeHeHVe MarHeTU3Ma B TEXHUKE.

11

13

Pa3pgen 6. OnTHKa.
Tema 6.1. InTepdepenius cBeta
Tema 6.2. Inudpaxius cBeta.
Tema 6.3. B3aumogeicTBre 3/1eKTpPOMarHUTHBIX BOJIH C
BeLL|eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTHUKU B TEXHHUKE.

12

14

Nroro B cemectpe:

34

17

17

40

Cemectp 3

Pa3zgen 7. KBaHTOBas onTHKA.
Tema 7.1. TerioBoe ¥ FOMUHECLIEHTHOE U3JlyUYeHUe.
Tema 7.2. ®@oro3¢dekT u ero nprMeHeHue.
Tema 7.3. Dddexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOWCTB 3/1IEKTPOMarHATHOTO U3/Ty4YeHUs.
Tema 7.5. OnTrueckasi TMPOMETPUS.

11

13

Pa3fen 8. Dy1ieMeHTHI KBaHTOBOM (PU3MKH aTOMOB,
MOJIeKYJI U TBep/bIX TeJl.
Tema 8.1. Teopus atoma Bogopoza o bopy.
Tema 8.2. KopnycKy/iipHO-BOJIHOBOM Ayaii3M CBOUCTB
BeljecTtBa. Bosnel fie Bpoiins.
Tema 8.3. CooTHOIIeHME HeoTpe/ie/IeHHOCTeN
[efizenbepra.
Tema 8.4. BonHoBasi GyHKLIUS U ee CTaTUCTAUYECKUM
CMBICII.
Tema 8.5. O611iee ypaBHenue IIpegunrepa. YpaBHeHHe
IpenvHrepa /st CTalMOHAPHBIX COCTOSIHUM.
Tewma 8.6. Perienuie ypaBHenus lllpeaunrepa asis
MPOCTHIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKY/I.

11

13




Pa3pen 9. ®u3nka aToMHOro0 sipa.
Tema 9.1. CBolicTBa aTOMHBIX siziep.
Tema 9.2. PagnoakTvBHBIN pacrnaf,. 12 5 5 14
Tema 9.3. fAnepHble peakuu.

Tema 9.4. DyileMeHTapHble YaCTULbI.

Wtoro B cemecTpe: 34 17 | 17 40

NToro 102 51 | 51 0 174

[lpakTuyeckass TOATOTOBKA 3aK/IHOUaeTcss B HENOCPeJCTBEHHOM  BBINOJHEHHUH
o0yyarIMMUCS  OTpeJesieHHbIX  TPYJOBbIX  (YHKLWH,  CBsi3aHHbIX C  Oyjyiei
npodecCUOHaIbHOM [1esITeTbHOCTBIO.

4.2. Cojep)kaHue pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Copiep>kaHue pa3zie/ioB U TeM JIeKIJMOHHBIX 3aHATHH TIpUBeleHO B Tabsuie 4.

Tabmwiia 4 — Coziep>kaHue pa3zie/ioB U TeM JIEKIIMOHHOTO 1UK/IA

Howmep pa3zena HasBaHue 1 cofiep>kaHue pasziesioB U TeM JIeKLIMOHHBIX 3aHATUM

Pazpen 1. dusryecKye 0CHOBbI MEXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenu B MexaHuke. Cucrema
orcueta. KuHeMaTuKa JBWKeHUs1 MaTepyanbHOM TOUKA. OCHOBHas 3ajava
KVMHEMaTUKA MaTepuaJbHOM TOYKU. Tpaekropus, [JIMHA IIyTH, BEKTOP
nepemenieHusi. Ckopocts. [locTynaresnbHOe U BpalljaTe/lbHOE [BHKEHUeE.
Yckopenue u ero cocrassomye. HopmanbHoe 1 KacaTe/lbHOE YCKOPEeHMs.
YrioBasi CKOpPOCTb M yrioBoe yckopeHue. CBSi3b JMHEMHBIX U YTJIOBBIX
BeJIMYVH IIPY BpalllaTe/lbHOM [JIBV)KEHNU.

Tema 1.2. J[JuHamuka mamepuanbHOU MOYKU U NOCMynameabHO20
osuiceHust abcomnomHo meépoozo menda. OCHOBHBbIE TIOHSITHSI JUHAMUKU:
Macca, UMIyJIbC Tena, cuia. IlepBeiii 3akoH HeroToHa. VHepimanbHbIe
cucteMbl oTcuéta. Bropoi 3akoH Herorona. Tpetuit 3akoH HreroToHa.
[IpuHuun otHocutensHOCTH [anumess. Cuibl:  yIipyrue CWjbl, CUJIbI
TpeHus. [IpakTnueckoe nprMeHeHue 3akOHOB HeroToHa. OCHOBHas 3a/ava
JUHAMUKJA MaTepuasibHOW TOUuKW. [loHsiTMe abCOMIOTHO TBEPZOro Tesa.
Leutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Teja
repeMeHHOM MacChl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSOIUeCcs: BeJIMUMHBI.
Kunetnueckass  SHeprus. MexaHuueckass paboTa Y MOIHOCTb.
KoHcepBaTtvBHBIE  CWIBl. 3aMKHYTble M He3aMKHYTble  CHUCTeMBI.
[ToTeHanbHas 3Heprus BO BHellIHeM I1osie cuil. [ToTeHIManbHas 3Heprus
B3auMoZencTBus. CBs3b MeXxJy TNOTeHLMaJbHOM 3Hepruer U 1osem
KOHCEPBATUBHBIX CHW/I. 3aKOH COXpaHeHUsl MeXaHWUeCKOM SHEepPruu.
OHeprusi ympyrol paedopmManu. YC/IOBUSI PaBHOBeCHUsT MeXaHWYeCKOM
cucTeMbl. 3aKOH COXpaHeHUs1 umiyJ/bca. CoyapeHve JByX TeJl.

MomeHT culbl ¥ MOMEHT UMIIy/JbCa. YpaBHEHUe MOMEHTOB. 3aKOH
COXpaHeHusi MOMeHTa uMIly/Jbca. MOMEHT HuMIly/bCca TBepAOoro Tesa
OTHOCHUTEJIbHO HeIO/IBUKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0BUXMCEHUS AOCOMOMHO meepoo2o
mena. Moment  wvHepumu.  OCHOBHOe — ypaBHeHHWe  JIMHaMUKU
BpalljaTe/IbHOrO [JBWKeHWs1 TBepAoro Tena. KuHeTnueckass >SHeprus
BpalllarolLerocsl TBepAOro Tea.

Tema 1.5. TacomeHue. SnemeHmbl meopuu nosi. 3akoHbl Keriepa. 3akoH
BcemMupHOoro TtaroreHus. Cunma Tsokecthu M Bec. Hesecomocts. Ilose
TSITOTEHUsI U ero HarpsbkeHHOCThb. Paborta B mosie TsroteHus. TloTeHiuan




nonig TAroteHus. Kocmumueckue ckopoctu. HenHeprmanbHble CHCTeMBI
otcyeTta. CU/Ibl MUHEPLIUH.

Tema 1.6. Peasmusucmckas mexaHukd. IlocTynaTel crieuanbHOM TeOpUU
OTHOCHTE/IbHOCTH. JIOpeHLI0BO CoOKpallleHue [auHbI CTep)kHS. OCHOBBI
pDeNATUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBAapHMaHTHOCTB.
PenatuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JvHamMuKU. KurHeTmueckass SHeprusi pensiTUBUCTCKOM dYacThlbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiedbaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKUX
KosiebaHni. MexaHWYecKre TapMOHHUYecKue KosiebaHus. ["apMOHHUeCKuit
octuIsATOp. TIpy)KUHHBIM, (U3MUeCKUd U MaTeMaTUyeCKUd MasiTHUKH.
CB00o/IHBIE TADMOHUYECKHE KoJiebaHus B KojiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue konebaHus. CrnoxkeHre TrapMOHHUYECKUX
KosiebaHW{ OJHOTO HarpaB/ieHHWsT W OJWHAKOBOW uacTOThl. bBueHwus.
Cro’keHHe B3aMMHO TepreHIUKYISpHBIX Kosebanuid. JuddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX KojeOaHUH U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATYAa U (a3a BBIHY>KIEHHBIX
KonebaHuii. Pe3onaHc. /IuddepeHiuaibHOe ypaBHEHHE BBIHYKIEHHBIX
KonebaHuii W ero pemleHde. BosiHOBBIe Tiporiecchl. IIpofonbHbIE |
rornepeyvHbie BOJTHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryiiedi BojHbL @Pa3oBas
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. MHTepdepeHLys
BosiH. CTOsiuve BOJIHBI. 3BYKOBble BOJIHbI. DddekT [loriepa B aKyCTHKe.
YnbTpasByK ¥ ero np¥MeHeHue.

Tema 2.5. INpumeHeHue ¢usuxku KonebaHutl u 6o1H 8 mexHuke. IIpuMepbl
npuMeHeHust GU3UKU KOsieOAaHUH M BOJTH B TEXHHKE.

Pazpgen 3.

OcHoBbI MOJIeKY/ISIPHOH (PU3UKU U TePMOAMHAMMKH.

Tema 3.1. MoneKyasipHO-KUHemu4eckass meopusi UOednbHbIX 2d308.
CraTuCTUUeCKUd U TepMOJAWHAMHUYeCKuil MeTofbl. OmbITHbIe 3aKOHbI
ujeanbHOro rasa. YpaBHeHue KianelipoHa—MeHpeneeBa. OCHOBHOe
ypaBHeHHE MOJIeKY/ISIPHO-KUHEeTUYEeCKOW TeOpUM HjeanbHbIX ra3oB. 3aKOH
MakcBesia 0 pacripefie/ieHUy MOJIEKYJT WealbHOrO rasa Mo CKOpOCTSIM U
SHEprusiM  TeIyIoBOro  JBwkKeHusi.  bapomerpuueckas  Qopmyrna.
Pacripepenenvie BonbijmaHa. CpefHee UWCIO CTOJKHOBEHWW W CpeJHSS
InuHa — cBobosHoro  mpobera  mosieKysn.  OmbITHOe — 0OOCHOBaHHE
MOJIEKY/IIPHO-KUHETUYEeCKOM TEeOpUU. ABnenus repeHoca B
TePMOJVHAMUUECKHUX HEPaBHOBECHBIX cHcTemMaX. BakyyM U MeTobl ero
nonyuyeHusi. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHoebl mepmoOuHamuku. Yucio crereHer CBOOOABI
MOJIeKyJibl. 3aKOH PaBHOMEDHOIO pacrpejesieHus SHePTUU MO CTereHsIM
cBoOOibI MoJieKys1. IlepBoe Hauasio TepMoAWHaMHKH. Paborta rasza mpu
HU3MeHeHUrd ero obbeMa. TerioeMKoOCTh. [IpUMeHeHHe IepBOro Hauaa
TEePMO/IMHAMUKU K H30mpolieccam. AnuabaTHbiii riporjecc. [ToMUTpOITHBIHA
nporiecc. ObpaTuMble U HeoOpaTHUMble Tpoliecchl. Kpyrosoii mportiecc.
OHTpOMNUs, ee CTaTUCTUUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKOM
BEpOSITHOCThIO. BTOpOe Hauasno TepMoJvHaMUKU. TeruioBble ABUTaTeU U
xonoaunbHble MalvHbl. Lyukn KapHo v ero KII/I aig uaeanbHOTo rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl U TOTeHLUanbHas SHepPrus
MeXXMOJIEKYJ/IIPDHOTO ~ B3aMMOJIeHCTBUSI. YpaBHeHuWe Ban-gep-Baanbca.
N3orepmel BaH-ziep-Baanbca u  ux aHanu3. BHyTpeHHs 3Heprus
peanbHOro rasza. b ekt />koyns-TomcoHa. CKmxeHUe ra3oB.




Tema 3.4. IlpumeHeHue MoOaeKyaspHOU (U3UKU U MEepMOOUHAMUKU 8
MmexHuKe.

Pazgen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nojse 6 8akyyme. 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsija. 3akoH KysioHa. OJIeKTpOCTaTHUecKoe T[oJie.
HarpsokeHHOCTB  37eKTpocTathueckoro Tmosisd. [IpuHimn cyneprno3sunuu
snekTpoctatuyeckux mnoser. Ilome pumnona. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ['aycca k
pacyeTy HEKOTOPBIX 3JIEKTPOCTAaTUUECKUX T0Jiel B Bakyyme. LIupkysiums
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuman
3/1eKTPOCTaTUUYecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLraa.
OKBUIIOTeHL|Ma/IbHble [T0BEPXHOCTU. BrluncieHre pa3HOCTH TMOTeHLUa/IoB
T0 HAMPSPKEeHHOCTH T0JISL.

Tema 4.2. Dnekmpuueckoe nosne 6 OusneKmpukax. Tumbl AU3I€KTPUKOB.
[Tonsipu3anus gu3eKTpUukoB. [losigpr3oBaHHOCTh. HarpsykeHHOCTh T10J1s B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeleHve. Teopema Taycca pgns
3/1eKTPOCTaTUYeCKOro TI0JIs B AU3J/IEKTPHKe. Y C/IOBUSI Ha TPaHULie pasjena
JIBYX IU3JIEKTPUYECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZJUHEeHHOr0 IPOBOJHUKA. KoOHAeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/ioB,
yeIUHEeHHOT0 MPOBOJHMKA U KOH/IeHCATopa.

Tema 4.4. DHepeusi 31eKmpuuecko20 nossA. DNeKTPUUeCKui TOK, CUla U
IJIOTHOCTb TOKAa. CTOpOHHME CW/Ibl. OJEKTPOABWXKYyIas Cula |
HarpsbkeHue.

Tema 4.5. IlocmosHHblli  31ekmpuueckuli mok. 3akoH  Owma.
CormpoTurB/ieHre TIPOBOJHUKOB. PaboTa 1 MOIIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /7151 pa3BeTB/IeHHBIX LIeTei.

Paznen 5.

MarseTusm.

Tema 5.1. MacHumHoe nose 6 e6akyyme. MarHutHoe T10jle U ero
XapakTepuCTUKU. 3akoH buo-Casapa-Jlarlaca M ero InpuMeHeHHe K
pacyeTy  MarHMTHOro Tioniss. 3akoH Awmmepa. BsaumopeiicTBue
rapasie/bHbIX TOKOB. MarHutHasi NOCTOsIHHag. EJVHUWIEI MarHUTHOU
WHIYKLUMA W HaNpsOKeHHOCTH MAarHUTHOrO TMojs. MarHutHoe mnoJjie
JBIDKyLerocsi 3apsifia. lelicTBMe MarHWTHOTO MO/ Ha JBWKYLMUCS
3apsy. [BWKeHUe 3apsDKeHHBIX YaCTHL] B MarHUTHOM I107ie. Y CKOpUTeIn
3apspkeHHbIX yactul. Oddekt Xomna. Lupkynsuus Bektopa B
MarHuTHOTO T0JIs1 B BaKyyme. MarHuTHble TO/s1 COJIEHOM/A U TOPOWJA.
[ToToK BekTOpa MarHUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 10 mepeMelrieH1I0 TIPOBO/IHMKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazHumHasi UHOyKyus. $IBjieHUWe 3/1IeKTPOMarHUTHOM
uHayKuuMy (onbiTel Papazes). 3akoH dapajiess U ero BbIBOJ M3 3aKOHa
COXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHUTHOM MoJjie. Buxpesble
TOKM (TOkM DPyko). HAYKTHBHOCTH KOHTYypa. CamMouHAyKLusA. Toku mpu
pa3MbIKaHUM U 3aMblKaHWU Lenu. B3aumHas unaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO TT0JIAL.

Tema 5.3. MazHumHoe none 6 egeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB ¥ artoMoB. [lua- ¥ mnapamarHetusm. HamarHuueHHOCTH.
MaruuTHoe mojie B BellleCTBe. Y(IOBUS Ha TIpaHHWLe pasjena [JBYX
MarHeTHKOB. deppoMarHeTMkKM M HUX  CBOMCTBa. [Tpupona
(beppomarHeTrsma.




Tema 5.4. OcHoebl meopuu Makceenna 015 31€KMPOMASHUMHO20 NO/SL.
OnekmpomazHumHble 60/1Hbl. BuxpeBoe 3nekTpuueckoe mosne. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/ 3/7IeKTPOMarHUTHOIO — T1OJISL.
OKcriepuMeHTaIbHOe NoJIyYeHre 3/1eKTPOMarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMIIY/IbC 3/IeKTPOMarHUTHOM BOJHBL. VI31yueHre AUMOS.

Tema 5.5. IlpumeHeHue wmazHemusma 6 mexHuke. IlpuMeHeHue
3/IeKTPOMarHUTHBIX BOJIH. [IprMeHeHNe MarHeTH3Ma B TeXHUKe.

Paszpgen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3BuTue TpeicTaBleHUI O MpUpoje
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniivss cBeta. Metoasl HabmoeHUss WHTep(epeHLIMH CBeTa.
WuTepdepeHiivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLun
CBeTa.

Tema 6.2. Juppaxkyus ceema. Tlpuniun IoiireHca-dpenesns. MeTo[ 30H
®peHesist. [IpssMonuHeliHoe pacripocTpaHeHue cBeTa. Jdudpakius @peHens
Ha KpYyIJIOM OTBepCcTMM W jucke. [udpakuusi ®payHrodepa Ha ofHOMU
mend. dudpakims @PpayHrodepa Ha JudpaKIMOHHON  pellleTke.
[TpocTpaHcTBeHHasi  pelleTka. Paccesinue cBeta. [udpakius Ha
MpocTpaHCTBeHHOM peltieTke. Popmysna Bynbda-bparros. Paspeinaroriias
CrocobHOCTh onTHueckux nprubopos. [ToxsTHEe 0 Tostorpadum.

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHbBIX B0AH C 6eujeCmMeoM.
[ducrniepcus cBeTa. DeKTPOHHAs Teopus Aucnepcuu cseta. [lorsorjeHue
(abcopbrius) cBera. AddekT Joriepa. N3nyuenve YepenkoBa-Bapuiiona.
Tema 6.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BAHHBIN CBeT.
[Tonspr3anus cBeTa IPU OTPa)KEHWH U TIPEJIOM/IEHMM Ha TpaHULie [BYX
[IM3JIEKTPUKOB. [IBOMHOe myuenpesnomieHue. [TosspusaljioHHbIe MPU3MBI
W [OJApOUAbl. AHamM3 II0JIpU30BaHHOrO0 cBeTa. VICKycCCTBeHHas
ONTUYeCcKas aHU30TPOIUs. BpallleHue IJI0CKOCTH T0JIIpy3aLiuu.

Tema 6.5. [IpumeHeHue ONMUKU 8 MEeXHUKe.

Pazpgen 7.

KBaHTOBas onTHKa.

Tema 7.1. Tennogoe u MOMUHECYEeHmMHoe us/ayuyeHue. Buzabl wv3nyuyeHus.
TerioBoe u3nyueHHe U ero XapakTepuCTHKU. 3akoH Kupxroda. 3akoHbl
Credana-bonbuivana u cmeljenusi Buna. ®opmynsl Panes-IbxuHca u
[Tnanka. JIroMUHeCLeHLUS.

Tema 7.2. @omosgpgekm u e2o npumeHeHue. Buibl HOTO371€KTPHUUECKOTO
3(dexTa. 3aKoHbl BHellHero (Gorto3¢¢ekra. YpaBHeHHe DWHIITeNHHA [/
BHelliHero ¢oTo3ddekra. IKCriepruMeHTaTbHOe TIOATBEP K/[eHe KBAaHTOBBIX
cBolicTB cBeTa. [IpuMeHeHue poToaddekTa.

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

Tema 7.4. [EOuUHCMBO  KOpPNyCKyAspHbIX U  BO0/HOBbIX  CBOlCM8
5/1eKMPOMALHUMHO20 U3/MyUeHUsl.

Tema 7.5. Onmuueckass nupomempusi. TerioBble WCTOYHWUKM CBeTa.
Metozpl ¢uKcalMM TeryioBOro wusnyueHus. IIprMeHeHHe ONMTUUECKON
MMPOMETPUH.

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
Pe3sepdopga. JluHeliuathiii crieKTp aToMa Bojopofa. I[loctynatbl Bopa.
OmnbiTel @panka U I'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-680/1H0o80l Oyanusm ceoticme sewjecmed. BosiHbl




Oe Bpolins. HekoTophbie CBOMCTBa BOJH Jie Bpoiisi.

Tema 8.3. CoomHoweHue HeonpedeneHHocmell I elizeHbepea.

Tema 8.4. BoaHosasi pyHKYUs U ee cmamucmuyeckulli CMbICA.

Tema 8.5. Obwee ypasHeHue IlIpeduHeepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHBIX COCMOSIHULL.

Tema 8.6. PeweHue ypaeHeHus IlIpeduHeepa 0451 NpoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl cospemeHHOU pu3uKUu amomos u moaexya. TIpuHLuUI
MIPUUYMHHOCTY B KBAHTOBOW MeXaHWKe. /[BWKeHWe CBOOOHOM YaCTHIIbI.
Yactvila B OJHOMEPHOW TIPSIMOYTOJIbHOW —«TOTeHLIMaIbHOU siMe» C
0eCKOHEUHO BBICOKUMH «CTe€HKaMH». [IpOXOXKJeHWe 4YaCTHIbl CKBO3b
TOTeHI[UaTbHBIN Oapnep. TyHHeNbHbIN 3¢ dexT. JIviHelHbIN
rapMOHUUECKUNM OCLIWIISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/IOpOZa B
KBAHTOBOUW MeXaHMKe. 1S-COCTOsIHMe 37IeKTpoHa B aTome Bojiopoza. CrivH
s/eKTpoHa. CNMHOBOe KBAaHTOBOE 4YMC/O. [IpMHIMI Hepa3nuyuMOCTH
TOXKAeCcTBeHHbIX yactull. [Tpuniun ITaynu. PacrnipeziesieHrie 3/1eKTPOHOB B
aToMe TO0 CcocTossHusIM. [loHsTHe 00 HSHEepPreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpbl.  KoMOWHal[MOHHOe  paccesHWe — CBeTa.
[Mornomenvie. CrOHTAaHHOE U BBIHYXKJEHHOe wu3nydyeHus. OnTuueckue
KBAaHTOBbIE reHepaTophI (/1a3ephl).

Pazgen 9.

dusukKa aTOMHOr0 siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, coCcTaB W 3apsii aTOMHOI'O
snpa. MaccoBoe u 3apsijoBoe uncia. [dedeKT Macchl U SHEPrusi CBS3U
sapa. CnuH sipa M ero MarHUTHbIM MOMEHT. f1jepHble cuibl. Mogenu
anpa.

Tema 9.2. PaduoakmuseHblli pacnad. PairioaKTUBHOE H3TyueHHe U ero
BUJbl. 3aKOH  paJIMOAaKTUBHOro  pacrnaja. [lpaBuma  cmeleHus.
3akoHOMepHOCTH anb(a-pacriazia. bera-pacriag. Heiitpuno. [Namma-
V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJoLjeHre raMMa-u3inyyeHns
(opdext Méccbayspa). Meroabl HAOMIOZAEHWS W PETUCTPALUU
PaZiMOaKTUBHBIX U3/TyYeHUHN U YaCTULI.

AnepHbie peakunu U WX OCHOBHbIE TUIIBI. [103UTpPOH. beTta-rutoc-pacriaz.
OneKTpoHHbIM 3axBaT. OTKPbITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SlpepHble peakiuu TOJ JeUCTBHEM
HeWTPOHOB. Peakuus fenenus siapa. LlenHas peakuus fenenusi. [Tonsitue o
AJepHO SHepreTHiKe. Peakiuss cuHTe3a aToOMHBIX siziep. [Ipobrema
YIIPaBJ/ISIEMbIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. DnemenmapHbie uacmuybl. Kocmuueckoe usnyudeHve. MOOHbBI U
WX CBOMCTBAa. Me30HBI ¥ HUX CBOWCTBA. TuMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTvll. YacTulbl ¥ aHTUYacTULbl. ['uneponsl. CTpaHHOCTH
M UYeTHOCTh 3JieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

4.3. Tlpaktuueckue (CeMHHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0eMKOCTh NpHBe/ieHb! B Tabmie 5.

Tabmumua 5 — [IpakThyeckue 3aHsITUSI U UX TPY/I0EMKOCTb

No
1/
I

N3 Hux Ne
DopMbI , MPaKTUYeCKO | paszen
TeMbl NpakTUYECKUX TpynoéMKOCTB, o
. MpaKTAYeCKUX U a
3aHATUM - (uac)
3aHATUU TOZITOTOBKY, | AUCLIUI
(uac) JIVHBI




Cemectp 1

KunemaTuka 1 juHaMuyka
1 N Pemienue 3amau 6 1
MaTepuaabHOU TOUKU
’ XapakTepuCTHUKU BOJTHOBBIX Pernenye 3a7au 6 ’
TIPOLIECCOB
3 | MorekyiipHo- PetieHue 3azau 5 3
KUHEeTUUecKasi Teopus
CemecTp 2
4 XapaKTepUCTHKH Perienvie 3azau 6 4
3JIEKTPUUECKOTr0 TOKa
WHpyKuys MarHUTHOT O
5 | mosia. Cubl B MarHUTHBIX Pewienue 3azmau 6 5
TIOJIAIX
6 Wrrepgepers, Peruenue 3azau 5 6
Judpakuysi, monspr3auys
Cemectp 3
v TenoBoe u3nyyeHue. Pemerme sagay 6 v
d®oTo3ddexT
8 ATOM BOZOpPOAA, TIOCTY/IATHI Perwerye 3ajau 6 8
bopa
9 | AnepHble peakuu Penienne 3amau 5 9
Bcero: 51
4.4. JlabopaTopHble 3aHSTHS
Tembl 1abOpaTOPHBIX 3aHATHM U UX TPY/I0EMKOCTb NpUBe/leHbI B Tabsuiie 6.
Tabsuiia 6 — JlTabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb
N3 Hux Ne
Ne TPaKTUYeCKO | pasnen
TpynoemMKOCTb o
1/ HanmeHoBaHue 1abopaTopHbIX paboT* (uac) U a
I ’ TOATOTOBKHU, | JAUCLIUII
(uac) JIUHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | MastHuk Makcsesnsa 5 1
3 | OnpefienieHrie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OmnpeienieHre MOKasaTesisi afAuadbaTel Jjist 4 3
BO3/yXa
CemecTtp 2
5 OmnpejeneHye 3/1eKTPOEMKOCTH 5 4
KOH/IeHCaTopa
6 OmnpejeneHye y/1elbHOrO COMPOTHUB/IEHUS 4 4
TPOBO/IHUKA
OnpejeneHrie rOpU30OHTaIbHON
7 | cocTaBsIOIel HallPSDKEHHOCTH 4 5
MarHUTHOI'O M0JIsl 3eMJIU
8 | Konbija HeroToHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TeIJIOBOT0 U3/1yUYeHUsI 4 7




OmnbiTel CTO/IETOBA 110 U3YyUYEeHUIO

10 4 7
dboToapdekra

11 Omnpejenenye MYPUHBI 3allpeléHHON 30HbI 5 8
T10JTyTIPOBO/JTHUKOB

12 OnpefienieHre SHePruM aabQa-yacTUl] Mo 4 9
1po0ery B BO3ZyXe

Bcero 51

IMpumeuarue: *membt 1a6OpamopHbix pabom Ha cemecmp AGAIOMCA 8APUAMUSHBIMU U ONpedeasiomcst Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabsuija 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne Ne pa3gena
/ HaumeHoBaHue 1abopaTopHOi paboThI JUACLIUTIIUH
1 bl
Cemectp 1
1 | MammHa ATBy1a 1
2 | MasitHuk MakcBesia 1
3 | Mastauk Ob6epbeka 1
4 | CTOJKHOBEHHS 111apOB 1
5 | I'mpockon 1
6 OmpezenieHe  yCKOpeHHWs] CBOOOJHOTO TaieHUs TPH  TTOMOIIU 2
000pOTHOT'0 MasiTHUKA
7 | KpyTuibHBIM MasiTHUK 2
8 | Hak/IoHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTHU 3BYKa B BO3/IyXe 2
10 | Onpenenenue ko3 duieHTa BI3KOCTU BO3AyXa 3
11 | Onpenenenvie mokasaTess aauabathl A7 BO3AyXa 3
CemecTp 2
12 | OnpefesieHre 3/1eKTPOEMKOCTUA KOHZEHCATOpa 4
13 | OnpesiesieHue y/1eJIbHOTO CONPOTUBJIEHUS MPOBOJHUKA 4
14 | M3yueHue npoLieccoB 3apsifia U pa3ps/ia KOHJeHcaTopa 4
15 | MiccneoBaHye pelakCallMOHHBIX KOJIe0aHUH 4
16 | MiccneoBanyre pe30HaHCA B 37IEKTPUUYECKOM KojiebaTe/TbHOM KOHTYpe 4
17 | OnpefeneHve yeabHOrO 3apsifia 371eKTPOHa 4
18 OrnpesiesieHe  TOPU30HTATbHOM  COCTaBJ/ISAIOIIEN  HANPSOKEHHOCTH 5
MarHuTHOTO MO0JIsl 3eMJIU
19 | VccnenoBanue ructepesuca (heppoMarHUTHBIX MaTepHasoB 5
20 | ViccnepoBaHve B3aMMHOM UHYKLMU 5
21 | WicceioBaHme 3/1eKTPUYECKHMX KOJIeOaHUM B CBA3aHHBIX KOHTYPax 5
22 | OnpepeneHve yAeabHOrO 3apsifia 3/IeKTPOHA METOZOM MarHeTpOHa 5
23 | burnpusma @penens 6
24 | Kosbija HerOTOHA 6
25 | Judpakius n10CKMX BOJH Ha 111e/I1 6
26 | JudpakimoHHas pelieTKa 6
27 | XapaKTepuCTHUKU MPU3MbI U AMGPaKIIMOHHON pelleTKH 6
78 [Tonsipu3anuss cBera. 3akoH Mamoca. KpyroBas u sumnTuyeckas 6
TO/IsIpU3aLy
29 | BpaueHue 1I0CKOCTH IOJIsIpPU3aLUn 6
30 | MarauTHOe BpalljeHHe TJIOCKOCTH MOJISIPU3aliuu 6
31 OrnpesiesieHde JJIMH  BOJIH  CIeKTpaJbHBIX JIMHUM C  T[OMOIIbIO 6
CIIeKTPOMETpa




Cemectp 3

32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYEHUs 7
33 | OnbiThl CTONIETOBA 10 U3yYeHuto doTodaddekra 7
34 M3yyeHne crmekTpa aTroMa BOAOPOJA C TIOMOLIbIHO AW(paKLMOHHOTO
CIeKTpoMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS METayIOB U 8
TM0JIyIPOBOZIHUKOB OT TeMIIepaTypbl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHue LIMPUHBI 3aNIPeLIEHHON 30HbI M10JyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezesieHre 3HePryuy anbda-uyacTHIl 1o Mpobery B BO3ayxe 9
40 | ViccneoBaHye SHepruu B-usnyueHus 9
4.5. BelImosHeHHe KypPCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TPelyCMOTPEHO
4.6. CamocrosiTesibHasi paboTa 00yJaroImxcst
Buibl camocTosITe/IbHOM paboThI U ee TPYA0eMKOCTb 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 60 30 14 14
pucuuruiiiel (TO)
[ToaroroBka K TeKylilieMy KOHTPOJIFO 57 31 13 13
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 57 31 13 13
arrecrauuu (ITA)
Bcero: | 174 94 40 40

5. IlepeueHb yueOHO-METOJUUECKOTO 0OeCTieueH st

[J1s1 CAMOCTOSITe/TbHOM PaboThI 00YUarOIMXCst 110 JUCLUTIHE (MOZYJTIO)
YuebOHO-MeTOAMUECKWe MaTepuanbl [ijiss CaMOCTOSITe/IbHOW paboThl  00yuaroLuxcs
yKasaHbl B ILII. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U TEKTPOHHBIX yueOHBIX U3AaHUH

[TepeueHb MeuaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHU MpUBe/IEH B Tabsuiie 8.

Tabsmia 8— IlepedeHb MeUYATHBLIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

KomuectBo
5K3eMIUIIPOB
Uginig oc bubnuorpadurueckas cchbika B G?Epmg;TeeKe
3/IEKTPOHHBIX
9K3eMIVISIPOB)
53 Kypc obmeii pusuku: B 3 T.: yuebHoe mocobue / 1. B.
C12 CasesbeB. - M.: Hayka: ®usmariaur, 1977 - T. 1: 84
MexaHuka. MosnekyJisipHasi pusuka. - 1977. - 432 c.
53 Kypc dusuku: yuebHoe nocobwue / T. Y. Tpodumosa. - 94

T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢




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

Pestcum docmyna: ons
aemopu308aHHbIX

CaBenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 Tomax.
Tom 1. Mexanuka. MosnekynspHasi ¢pu3nka: yueOHUK
ansa Bysos / M. B. Casenpes. - 20-e usf., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagpenbeB, U. B. Kypc ¢usuku. B 3 Ttomax. Tom 2.
e.lanbook.com/book/

07521 OnekTpuuectBo. KosebaHuss W BomHBL. BomHoBas

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesnetl.

ontuka: yuebHoe Tmiocobue s By3oB / U. B.
CagesnbeB. - 9-e u3f., crep. - CankT-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pescum docmyna: ons

CagesnpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pursnka
TBepgoro Tena. dusvka aTOMHOro fAApa U
3/IeMEeHTapHBIX YacTUI]: yuyeOHMK s By3oB / U. B.

asmopu308aHHbIX CaBenbeB. - 16-e u3p., crep. - Caskr-IleTepOypr:

nosb3oeameset. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.

https://

znanium.com/ CuByxuH, [I. B. OO6mmii Kypc ¢usmku: YueOHOe

catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: Mexanuka /

470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:

Pesicum 0ocmyna: ons | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-

a8mMopu308aHHBIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usmku: YuebOHoe

catalog/product/ nocobue pans By3oB: B 5 Tomax Tom @ 2:

470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH

Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PU3MATIINUT,

aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3oeamesetl.

https://

znanium.com/ NpopoB, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:

catalog/document?

o yuebHoe miocobue / WM. E. Wpomos. - 17-e wusg. -

fe;izggg;myna' s Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢wusuku: YueGHOe

catalog/product/ nocobue z71s1 By30B: B 5 Tomax Towm 3: DnekTpruecTBoO

549781 / CuByxun [.B., - 6-e wu3gp., crep. - Mocksa:

Pesicum 0ocmyna: oas | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-

aemopu308aHHbIX 1643-5.

nosab3ogamesetl.



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
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/

catalog/product/ CuByxuH, [I. B. O6mmii kypc ¢usmku: YueOGHoe

944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

Peacum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

asmopu308aHHbIX

nosab3ogamesetl.

https://

Znanium.com/ WNpopos, WN. E. DOnekrpomarHetusm. OCHOBHbIE

catalog/document? .

) 3aKOoHbI: yueOHOe mocobue / U. E. Vipozos. - 14-e u3g,.

id=470883 o

p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
eacum cocmyna: 01| ygpN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3ogamesneltl.

https://

Znanium.com/ Wpogos, U. E. KBantoBas ¢u3uka. OCHOBHbIE 3aKOHBI:

catalog/document? 6 6 )
id=470861 yuebHoe rtocobue / U. E. IpozoB. - 9-e usg. - Mocksa:

; 3 3 Jlabopatopust 3HaHwi, 2025. - 261 c. - ISBN 978-5-
edxcum oocmyna: 0s 93208-517-2.

asmopu308aHHbIX

nosab3ogamesetl.

https:/

Znanium.com/ Upomos, Y. E. 3amaun mo obujeit ¢dusvke: yueGHOe

catalog/document?

{d=A76087 nocobue gnst BysoB / U. E. Wpogos. - 17-e usg. -

;_ 3 3 Mocksa: Jlaboparopus 3HaHu#, 2026. - 434 c. - ISBN
eoretm docmynd: G | 97g.5-93208-513-4.

aemopu308aHHbIX

nosb3ogamesneltl.

https://urait.ru/ CaszoHoB, A. b. SfpepHas ¢u3uka: yueOHUK /s

bcode/563653

Pesicum docmyna: s By30B / A. b. Ca30HOB. - 2-e uU3[., UCIIP. U [OIL -

demo UBOGGHHle- Mockga: N3parensctBo FOpaut, 2025. - 320 c. - ISBN

P - 978-5-534-11829-2.
nosb3osamesetl.
7. TlepeueHb 371eKTPOHHBIX 00pa30BaTeIbHBIX PeCYpPCOB
HH(bOPMaLMOHHO-Te/IeKOMMYHUKAIIMOHHOM ceTH «VIHTepHeT»
[TepeueHn 3/1eKTPOHHBIX obpa3oBaTe/IbHbIX pecypcoB H“H(OpMaLOHHO-

TeJIEKOMMYHHMKAILIMOHHON ceTH «VIHTepHeT», HeoOXOAUMBIX [IJI1 OCBOEHHS JUCLUTUTUHBI
ripvBe/ieH B TabJtuiie 9.

Tabmua 9 — IlepeueHb 3/IeKTPOHHBIX 00pa3oBaTe/NbHBIX PecypcoB  HMH(OpPMALMOHHO-
TeJIeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»
URL azpec HavmeHoBaHue

https://new-science.ru/category/

fiz?ka / 8oty WntepHeT-xypHan «HoBast Hayka». Pasgen ¢pusuka
O6pa3oBarenbHast r1aTopma «OTKpbITOE

https://openedu.ru/ P op P
obpa3oBaHue»

https://fizikaguap.ru/ Ob6pa3oBarenbHbIi pecypc Kadeaps! ¢pusuku ['YATI

https://lms.guap.ru CucTeMa MCTaHIIMOHHOTO 00yueHus 'Y ATl



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

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHbr TporpamMMHOro obecrieueHusi, HCMOMb3YEMOTO TIPY OCYILeCTBIeHUH
obpa3oBaresIbHOTO TpoLiecca Mo JUCLUIIIHHE.
[TepeueHb UCII0/1b3yeMOr0 MPOrpaMMHOT0 0becrieueHysi pe/ictaBrieH B Tabmumie 10.

Tabmwmia 10— ITepeueHb MporpaMMHOT0 06ecrieueHHst

Ne /11 HaumMmeHoBaHue

OnekTpoHHasi nH(OPMaLMOHHO-00pa3oBaTesibHas cpefa 'Y ATl «HTerpupoBaHHast
cpena oOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamMu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npukaszom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAyJed W WX (YHKLUOHAJbHOE Ha3HaueHWe M3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OduranbHbli  calT  obpa3oBaTenbHOM opraHusaluM B ceTu  «VIHTepHeT»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#éH B 3KCIUTyaTalio
IMpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, undopmaliiys o /vljeH3WW Tpe/JcTaB/ieHa
1o cchblke https://guap.ru/it/system/iso/po)

Microsoft Office (gorosop I'YAII, uHdbopMalysi 0 JWI€H3UM TIpe/iCTaB/ieHa TI0
ccblKe https://guap.ru/it/system/iso/po)

5 Google Chrome (cBob6ozHO pacripocTtpaHsieMoe I10)

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

8.2. Ilepeuerb  WH(OPMALMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPH
OCyILeCTBIEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCLUIUTHHE

[TepeyeHb HKCMO/B3YyeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPECTAaBIe€H B
Tabnve 11.

Tabsuija 11— [TepeueHb HHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmeHnoBaHue

OnekTpoHHBIN KaTasmor oubmoreku I'YAII ¢ moctymom K 6a3e TOTHOTEKCTOBBIX

1 usganuii (https://lib.guap.ru), gocTymn yepe3 TMUHBINA KaOMHET unTaTessi OMOIMOTEKH
I'YAIl
Hayunasi asnektponHass Oubsmoreka «eLIBRARY» (https://elibrary.ru/), moctym

2 yepe3 JIMUHBIA KaOuHeT uuTarens Oubmmoreku ['YAII, a takke mo IP -agpecam
I'YAIl

3 9BC «Jlanb» (https://e.lanbook.com/), gocTym uepe3 JWUHBIA KaOWHET uuTaTess
oubmoteku ['YAII, a Takxke 1o IP -agpecam I'YAIT

4 9BC KoHcopimyMa aspokocmuueckux By30B Poccuu (http://elsau.ru/ suai), goctym
no IP-agpecam I'YAII

5 OBC Znanium (https://znanium.ru/), gocTym uepe3 JMUYHBIA KaOWHET uYMTaTess
6ubmoteku ['YATI, a Taxke 1o IP -agpecam ['YATI

5 O6pa3oBarenbHasi mnardpopma «HOpait» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTaTesnss oubamoreku ['Y AT, a Takxke 1o IP -agpecam I'YAII

. Hayunast snektpoHHass 6ubmuoreka «KubepJ/lenunka» (https:/cyberleninka.ru/),

CBOOOJHBIN OCTYTI




9. MartepuanbHO-TeXHUYeCKast 6a3a

CoctaB  MaTepHa/bHO-TEXHMUYECKOW 0a3bl, HeOOXOAWMOW /sl  OCYILeCTBIEHUS

oOpa3oBaTe/TbHOTO TIPOLiecca 1Mo JUCHUIIMHE, TIPeZicTaB/ieH B Tabuie 12.

Tabsmija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne
/11

HaumeHoBaHMe COCTaBHOM YacTH
MaTepraibHO-TeXHUUeCKOW 6a3bl

Howmep ayguropuu

YuebHass ayguTOpus [jis 3aHSATHM JIEKIJAOHHOTO THIIA,
nabOpaTOPHBIX — 3aHSITHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYNMOBBIX U WHIWBUAYAIbHBIX KOHCYJbTALIUM, TEKYIIero
KOHTPOJISL Y IPOMEXXYTOYHOM aTTeCcTal1u.

OcHaleHue: CrieliaJu3upoBaHHasi Me0esb; TeXHUYeCcKue
cpezicTBa 00yYeHwMs, Cy>Kallye JJisl IpeACTaB/ieHnsT yaeOHOM
vH(opMaLuu O0/bI1I0M ayIUTOPHUY; nabopaTopHoe
obopygoBaHue (KOMIUIEKT TpPUOOpPOB st (pU3MUECKUX
v3MepeHU (371eKTPOHHBIN 3aBoZ, D/1bBpo Bporyias);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenmo, a. 15,
ayautopusi Ne31-046

YuebHast ayfuTOpUsi AJIs1 MPAKTUUYECKUX 3aHATUM, 3aHATHM
CeMHHApCKOT0 THWIMa, 1ab0paTOPHBIX 3aHSATUM, TPYMIIOBLIX U
VH/UBHU/YalbHBIX KOHCYJ/IbTAlL[i, TEKYL[er0 KOHTPOJIS W
MIPOMEXXYTOUHOM aTTeCTalyu.

OcHallleHYe: CreLMaJu3upoBaHHass Mebesb; TeXHUUecKHe
cpencTBa 00yUeHus1, Cy>Kallye /IS TIpeJiCTaB/ieHnst yueOHOoU
vHdopMalid  OOMBIION  ayAUTOPUY; naboparopHoe
obopygoBaHre (KOMIUIEKT TIpUOOpPOB st (pu3nuecKux
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

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne31-048

YuebHasi ayauTopusi [/l 3aHATHHA JIEKIIMOHHOTO THIIa,
3aHATHN CeMHHapPCKOT0 THIIA, TPYTIOBBIX 1
VH/VBHU/Ya/bHBIX KOHCYJIbTAl[i, TEKYIero KOHTPOJS U
MIPOME)XXYTOUHOM aTTeCTalvu.

OcHaltleHue: crielidaan3upoBaHHass Me0Oesb; TeXHHUUecKue
cpefcTBa 00yueHus], Cy>Kalljfie [Jisi TIpeJiCTaB/ieHns1 yueOHON
vHbOopMaIun OosbITIoN ayUTOpHH; Habop
JeMOHCTPAIJMOHHOT0 000PY/I0BaHUS.

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, . 15,
ayauropust Ne32-01




YuebHast ayAuTOpPHs I TIPAaKTHUECKUX 3aHATUN THIIA,
nabopaTOpHBIX 3aHSTHM, 3aHATHM CEeMHUHApCKOTO TWIIA,
TPYIIOBBIX U WHAUBUAYAJbHBIX KOHCYJ/IbTALIUM, TeKYIlero
KOHTPOJISA ¥ IPOMEXXYTOYHOHW aTTeCTal1u.

OcHalrleHre: CriefjMaIM3upOBaHHasi Me0esib; TeXHUYeCcKHe
cpeficTBa 00yYeHwMsl, Cy>Kallye JJisl IpeACTaB/ieHusT yaeOHOM
vHbopMaln 60/bI110 ayIMTOpUH; naboparopHoe
obopyoBaHre (MOAy/bHbIe J1abOpaTOpHbIE YCTAHOBKH TIO
snektpoMarHetusmy: ®II3 — 03, OIS — 07, PIIS — 05, IO
— 08, @13 — 11, ®IID — 12, ®II3 - 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble paboThl 10
BO/MHOBOM onTuke: 1. bumpusma ®penens, 2. Koblia
HreroToHa, 3. Judpakius maockux BojH, 4. [IudpakioHHas
peuietka, 5. [Tonsgpusanus ceera, 6. Onpegenenue AjIMH BOJIH
CTIeKTpaJ/IbHBIX JIWHWM; TabopatopHbiii cteHg MT3-OM-TI-T110
(OO0 «ITpodobpazoranue» r. Kazann)).

196135, r. CaHKT-
[TetepOypr, y.
I'acrenno, g. 15,
ayautopust Ne32-04

YyeOHast ayJUTOPHS /1/1s1 TaOOPaTOPHBIX 3aHATHM.

OcHallleHye: cCrielMaJu3MpoBaHHasi Me0eslb;, TeXHUUeCKue
cpezcTBa 00yueHus1, C/Ty)Kallfe [is TIpeACTaB/ieHns: yueOHoH
vH(opMaLuu 3To N1 811 (007 ayiuTOpUH; naboparopHoe
obopyoBaHre (MOAyJ/bHbIE abOpaTOpHbIE YCTAaHOBKH TIO
anektpoMarHetusmy: ®IIO — 03, PIIO - 07, PIIO - 05,
OI13 — 08, I13 — 11, PIID — 12, DIID — 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHUCTeMbI; jabopaTopHble pabOThI 10
BO/HOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HeiotoHa, 3. udpakuus miockux BoiH, 4. AudpakiyoHHas
peleTka, 5. [Tosmsgpusanus ceeta, 6. OnpegesneHue [JIMH BOJIH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbii cteHa U T3-OM-II-TTO

(OO0 «IIpodobpasoBanue» r. KaszaHb)).

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-06

YuebHast ~ ayautopus A TPAaKTUYECKUX  3aHSTHH,
71abopaToOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYINOBBIX U WHUBUIYaNbHBIX KOHCY/bTAL[UM, TeKYILEero
KOHTPOJISI ¥ TPOMEXXYTOUHOM aTTeCTariu.

OcHalljeHre: CreL{UaJM3UpOBaHHasi Mebesb; TeXHUUecKHe
cpencTBa 00yYeHus1, Cy>Kallye /IS TIpeJiCTaB/ieHnst yueOHOM
vHbopmanmy  OosbIION  ayauTopuu;  jabopaTopHOe
obopygoBanue (maboparopueiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble CcTeHbI M-
AYUT-IIO, YUC-AB-/1P, YUC-AB-YCII-IIO (000
ITpodobpazosanue, r. Kasann); ycranoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropus Ne32-05.

YuebGHast ayauTopusi AJisi 1abopaTOPHBIX 3aHSTHIA.
OcHallleHVe: Criel[Ua/IM3UpOBaHHasi Me0esb; TeXHUUYecKHe
cpe/icTBa 00yYeHwsl, Cy>Kallye JJisl IpeACTaB/ieHust yaeOHOM
vHbopMalu 60/bI1I0 ayIMTOpUH; naboparopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaguc», . MockBa); 1abopaTtopHbie cTeHAbI V-
AYT-I10, YUC-AB-AIP, VYUC-AB-YCII-IIO (00O
[Tpodobpa3oranwue, r. Kaszans); ycraHopku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIT «YuebHast TexHUKa», T. MOCKBA)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropus Ne32-03.




10. OueHouHble cpefCTBa /151 NPOBE/|€HKs POMEXXYTOYHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpeACTB /Jii TIPOBeJEeHUs] TPOMEXYTOYHOM aTTecTalyy
00yuaroIuXcs 10 AUCLUTUIMHE MPUBeIEH B Tabsuie 13.

Tabsmija 13 — CocTaB OLEHOUHBIX CPeJCTB /IJisi MPOBeZIeHUsI IPOMEKYTOUHOM aTTeCTal[iu

Buz npome)XyTOUHOM aTrTecTaluu [TepeyeHb OLIEHOYHBIX CPE/ICTB

Cnu1coK BOMPOCOB K 3K3aMeHYy;
OK3aMeHallMOHHbIe OM/IeThI™;
3agauu;

TecTsbl.

OJK3aMeH

Criicok BOMpOCOB;
OuddepeHLipoBaHHbIN 3aUéT TecTsr;
3ajauu.

TpumeuaHue: *sKk3ameHayuoHHble bunembl hopmupylomcest Ha OCHoge 8onNpocoe U 3aday mabauybi 15.

10.2. B kauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUs)
KOMIIeTeHII 00yJarolUMUCs TIPUMeHsieTcsl 5-0aruibHasi 1IKaja OLeHKH C(hOPMHPOBAHHOCTH
KOMIIeTEHIIWH, KOTopas TipuBe/ieHa B Tabsuile 14. B TeueHne ceMecTpa MOXKET HCIOIb30BaThCS
100-6annbHast  mIKaga  MOJY/JbHO-DEHTUHIOBOM  CUCTeMbl ~ YHUBEpPCHUTeTa,  IpaBWIIa
VICII0J/Ib30BaHUsl KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTWBHBIM aKTOM
I'YAIL

Tabmwia 14 —Kputepuu OLIeHKH YPOBHSI CHOPMUPOBAHHOCTH KOMIIETEHI[UH

Or1eHKa KOMIIeTeHL N

5-Ga/UTbHas 1IKasa XapaKTepucTHKa ChOPMUPOBAHHBIX KOMITETEHI A

Ob6yuatorumicst:

— ry00KO ¥ BCECTOPOHHE yYCBOWJI TIPOTPAaMMHBIM MaTepHal,

— YBEpPEeHHO, JIOTHYHO, 10C/Ie/[0BaTe/TbHO ¥ TPAMOTHO €r0 M3/1araerT;

— OMMpasiCh Ha 3HaHWs OCHOBHOM U JIOTIO/IHUTE/ILHOW JIUTepaTyphl,
TECHO CBfI3bIBA€T YCBOEHHbIE HayuHble MMOJIOYKEHHUSI C MPAKTUUeCKOU
JieTeIbHOCTBIO HalpaB/IeHus;

— yMeJio 000CHOBBIBAET U apryMEeHTHPYeT BbIIBUTaeMble UM WU/IEH;

— ZleslaeT BBIBOZIBI M 0000IIIEeHNST;

— CBOOO/IHO BJ/IaZieeT CUCTEMOM Creldai3upPOBaHHbIX TTOHSTHH.

— MpaBUJILHO BBINOMHMII 0T 90% 10 100% TeCTOBbIX 3a/aHuU .

«OT/IMYHO»

OOyuaromumics:

— TBEp/I0 YCBOW/I POTPaMMHbIN MaTepHaJl, FPaMOTHO U TI0 CYIL[eCTBY
W3/1araeT ero, ONMpasiCh Ha 3HAHWsI OCHOBHOM JINTEpaTyphI;

— He JIOINyCKaeT CYIIeCTBeHHbIX HETOUHOCTEH;

— YBA3bIBAET YCBOEHHbIE 3HAHWSA C TIPAKTHUECKOM JeATelbHOCTBIO
HarpaBJ/ieHus;

— apryMeHTHpPYeT HayuHble [T0JI0KEeHHS;

— ZleslaeT BBIBOZIBI M 0000IIIEeHNST;

— B/IaZieeT CUCTeMOM Creldali3uPOBaHHbBIX MOHITHH.

— [IPaBU/ILHO BRINOIHU 0T 70% 110 89% TeCTOBLIX 3aJaHUN .

«XOpOLLIOo»

— 00yyJaroLuiics YCBOWU/ TOIBKO OCHOBHOM MPOTPaMMHBIN MaTepual,
MO CYIeCTBY M3/laraeT €ro, OnupascCh Ha 3HAHUSI TOJBKO OCHOBHOMU
JIUTEPATYPhI;

— JIOTyCKaeT HeCyIleCTBeHHbIE OIIMOKU M HETOUHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B TPAKTUYeCKOM TIPUMEHEeHUH 3HaHWU
HarpaB/IeHuUS;

— cs1ab0 apryMeHTHpPYeT Hay4HbIe ITOJI0XKEHHUS;

— 3aTpygHseTCs B OPMYIMPOBAHUY BBIBOJIOB U 0000IIIeHN;

— YaCTUYHO B/IaJieeT CUCTeMOM CTieliian3upPOBaHHBIX MOHITHH.

— [IPaBU/ILHO BBINOIHUI OT 51% 110 69% TeCTOBBIX 3aJaHUN .

«Y/IOBTIETBOPHUTE/TEHO»




OvieHKa KOMITEeTeHLIMU

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

— o0yyJaroLuiics He YCBOWI 3HAaUWTEJbHOW YacTH TPOTPAMMHOIO

Marepuara;
— JIOTlyCKaeT  CyIleCTBeHHble OIIMOKM W  HETOUHOCTH  TIpU
«HEY/IOBJIETBOPUTE/IGHO | PACCMOTPeHHH Mpo6ieM B KOHKPETHOM HarlpaBJ/IeHUM;
» — UCIIBITBIBAET TPYAHOCTH B IMPAKTUUECKOM NTPUMEHeHUN 3HaHUIA;

— He MOXXeT apr'yMeHTHPOBaTh Hay4UHble I10JI0KEeHUS;
— He OpMyJIMpYeT BBIBOZOB U 0000IIeHHI.
— NIPaBUJIBHO BBINOIHWI MeHee 51% TecTOBBIX 3a/laHUN .

Ipumeuanue: “no pewenuro Kagedpbl NPOYEeHM NPABUABbHO 6bINOAHEHHbIX MeCcmosblx 3a0aHull Moscem
ObIMmb U3MEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 3aZJAHUS UM UHbIE MaTepHabl.
Bompocs! (3azaum) A1 9K3aMeHa 1pe/icTaB/ieHbl B Tabsuie 15.

Tabmwmia 15 — Boripock! (3a1aum) /17151 3K3aMeHa

Ne Kop
[Tepeuenb BONpOCOB (3a7a4) A/1s1 5K3aMeHa
n/m WHAMKATOpa
Cemectp 1

1 | Ha3oBute nipegMeT M3yuyeHUs KUHEMAaTUKH. OIIK-1.3.1

2 | JlaiiTe oripefiesieHHe MaTepuabHOW TOUKHU. OIlK-1.3.1
Teso ABWKeTCSI U3 COCTOSTHUS MOKOSI C TAHTeHLJUa/IbHBIM YCKOPeHHeM

3 | a = 4 M/C* ¥ HOpMa/LHBEIM YCKOpeHueM d, = 3 m/c’. Haiigure Bemunny | OIIK-1.Y.1
TIOJIHOTO YCKOPEHUs Tera a.

4 | JatiTe oripesiesieHre abCOIFOTHO TBEP/IOMY Tey. OIlK-1.3.1
[MpoaHanu3upyiite  OTAMUUS  C/IeAYIOUMX  (U3WYeCKUX  Mo/esieit:

5 abcomorHo TBEpAoe Tenmo (ATT) u MaTepuanbHas Touka. IIpuBeauTe OIK-1.Y 1
rnpuMep, B KOTOPOM OJHO W TO J>X€ TeJ0 BBICTYIaeT B KayecTBe
MaTepuanbHoW Toukd U ATT.

[TpoaHanu3upyiiTe XapakTep IPSIMOJMHEMHOIO [JBWXEHUS Tejaa MO

g | VI3BECTHOMY 33KOHY /IBIDKEHHS x(t) = 10 + 2t + 0,5t (m). Kakoii myTh OIK-1.Y 1
Mpoii/ileT Teslo 3a ykKa3aHHoe BpeMsi t = 2 c? OOGocHyiiTe mnpuUMeHeHHe o
3aKOHOB, UCIIO/Ib3yeMbIX [I/Isl pellieHus] 3a/Jaui.

7 | ChopmyaupyiiTe nepBblii 3aKkoH HblOTOHa. OIIK-1.3.1

8 OO6BsicHUTe, KakK, COTTIACHO BTOPOMY 3aKOHY HBIOTOHa, 3aBUCHUT yCKOpeHHe OTTK-1.3.1
Tesa OT ero Macchl.

[TpuBesuTe mnprMep, WUIIOCTPUPYIOLIMKA [eUCTBUe TpeTbero 3aKoHa

9 OIlK-1.¥.1
HbroToHa.

KameHb f1eXXMUT Ha [He COCyZa, MOJHOCTBIO MOTPY>XEHHbIM B BoAy. Kak

10 | u3MeHMUTCS CWla AaBeHUs KaMHSI Ha [JHO, eC/M CBepXy HaiuTb KepocuH | OIIK-1.B.1
(KepoCHH He CMelIMBaeTcs ¢ BozIoi)? OOOCHy#Te CBOM OTBeT.

HazoBuTe, kakoii u3 3akoHOB Keriepa yctaHaBnuBaeT (popMy TpaeKTOpHH

11 OIlK-1.3.1
T/1aHeT.

12 | [aliTe ornipefiesieHrie UMITyJibCa TeJla Kak (PU3nMUeCcKol BeJTMUKHbI. OIIK-1.3.1

13 | Ha3zoBure, Kakas pu3nyeckasi BeJIMUMHa Ha3bIBA€TCSI MOMEHTOM CHJIBI. OIIK-1.3.1
CpaBHuTe 3amycyh OCHOBHOIO 3aKOHA JAWHAaMUKHU Il MOCTYIaTelbHOr0 U

14 | BpamjaTesibHOro [BWKeHUs. Haiiaute B3auMocBsisu Mexay sStumu | OITK-1.Y.1
3aKOHaMHU.

15 | ChopmMynupyiiTe 3aKOH COXpaHeHUs MOMeHTa UMIYJIbCa. OIlK-1.3.1

16 | [latite onpeziesieHrie paboThl Kak (hr3nueckod BeJTMUMHBI. OIlK-1.3.1

17 | CdopmynupyiiTe, UTO TaKOe MOLIHOCTb KaK (hu3ryecKasi BeJIMUrHa. OIIK-1.3.1




OOmBsicHUTe, TIOUEMY I|eHTPOCTPeMHTe/IbHasi CWla TP BpAIeHWd TI0

18 OIlK-1.¥.1
OKDY’>KHOCTH He TIDOM3BOJUT PabOTHI.

19 OOBsicHUTE, B uUeM COCTOUT pa3uuhe MeXAy KOHCepBaTMBHBIMH U OMK-1.Y 1
HEKOHCepPBaTUBHBIMU CUJIAMU.

20 Kakoii Kopabib [BWKETCS Me[jleHHee TIPU OJWHAKOBOM MOIIIHOCTH OIK-1.B.1
JIBUTaTeJIsi — Harpy kKeHHbIA WM HeHarpy>keHHbIH? OO0CHy#Te CBOM OTBET. o

21 | [JaliTe onpefiesieHHe TIOTeHIMA/IbHOM SHeprun. OT yero oHa 3aBUCUT? OIlK-1.3.1
OOmbsicHUTe, KaK paboTa KOHCepBAaTUBHOM CHJIbI CBsi3aHa C TOTEHIMATbHON

22 . OIlK-1.3.1
SHEepruem.
[TokakuTe Ha TIpUMepe TOHKOrO CTepxkHs AauHOU 20 cm u maccou 30 r,

53 | KaK MpUMeHseTcst Teopema [ITeiiHepa A/l pacuéTa MOMeHTa WHEPLUU Tesl OIMK-1.Y 1
MpU MepeHoce OCHU BpalljeHusi C CepeldHbl CTep)KHS Ha OJWH W3 €ero
KOHLIOB.

24 HazoBuTte ¢opmyny, 10 KOTOPOH BBIUMC/ISAETCS MOMEHT HWMITyJbCa OIK-1.3.1
abCoJIt0THO TBEPJOTO TeJla. )
Kak BBIUMC/ISIeTCSI KUHeTHUeCKasl SHepryst BpallleH!s1 abCOMOTHO TBEPZIOTO

25 | tena? CpaBHute ¢  ¢dopmysior  aasg  KuHeTthueckod — sHeprum | OINIK-1.Y.1
MOCTYNATe/IbHOTO IBU)KEHUSI.

26 | ChopmysupyiiTe /1Ba MOCTY/iaTa TEOPUHA OTHOCUTE/IbHOCTH DWHILITEHHa. OIlK-1.3.1
CnpaBeasivBa /M B croeluanbHOW Teopud oTHOcuTenbHOCTU (CTO)

27 | Knaccuueckast (popMyJia it KWHeTUUeCcKo suepruu E = mv?/2? Ecim Het, | OTIK-1.Y.1
TO KaK paCCUMThIBAeTCsl KWHeTHUYecKasi 3Heprus Tena corsiacHo CTO?

28 | Kak cBsi3aHa 3Heprusi rapMOHUUECKUX Koie0aHUM C UX aMIUIATY/I0U? OIIK-1.¥.1
CpenaiiTe BBIBOZ, TI0 BOTIPOCY: KaK Oy/ieT M3MEHSTbCS X0, MasTHUKOBBIX
YacoOB TMpH HACTYIUIEHWH JIeTHUX JKApDKUX [HeU T10 CpPaBHEHUK C

29 | X0JIOAHBIMH 3WUMHUMHU JHSIMM, €C/IM Yachl yCTaHOBJ/IeHbl B HeyTerviéHHOM | OITK-1.B.1
MOMellleHUM (CTep)KeHb MasTHUKA MeTa/VIn4eCKUu)? AprymeHTUpyWTe
CBOU OTBeT.

30 | ChopmysupyiiTe ornpeiesieHHe BOTHBI. OIlK-1.3.1

31 OObsicHUTe  pa3niuuve MeXJy TpOJOAbHBIMM U TIOTepeuHbIMU OMK-1.Y 1
MeXaHW4YeCKHMHU BOJTHAMH.

32 | 3anuinMTe ypaBHeHHe Oeryiieid BOTHBI. OIlK-1.3.1

33 | Ha3oBuTe, ueMy paBHa CpeiHssi 00bEMHasI JIOTHOCTh SHEPTHU BOJIHBI. OIlK-1.3.1
VIcTOYHMK 3ByKa W TMPUEMHHUK [BWXKYTCS APYr OTHOCUTENBHO Jpyra co
CKOPOCTSIMM Uyem U Upp COOTBETCTBEHHO. CKOPOCTH 3BYKa B cpefie paBHa 340

34 | m/c. [Ipoananu3upyuTe 3aziady U onpejenndre OTHOCUTenbHOe u3MeHeHue | OITK-1.Y.1
4yacToThl 3ByKa 3a cuéT s¢dekra [omnepa. VICTOUYHMK W TNPUEMHUK
JBWXKYTCSI HABCTPeUY APYT APYTY: Uuem = 40 M/C, Uy = 60 Mm/cC.

35 | Chopmynupyiite npuHuun ['tolireHca. OIlK-1.3.1

36 | Ha3oBuTe onpeenenre HHTep(epeHIIMHU BOJIH. OIlK-1.3.1
CdopmynupyiiTe, yTO Ha3bIBaeTCsl CTOsiueil BoyiHOW. [IpuBenuTe mpumep

37 M OIlK-1.¥.1
CTOSTYei BOJIHBI.

38 | 3anuiuvTe ypaBHEHUE COCTOSIHUS MeabHOro rasa. OIlK-1.3.1

39 YKaxkuTe KOIMUECTBO CTereHeld CBOOOAbI Yy JKECTKOM [JBYXaTOMHOMN OMK-1.3.1
Mos1eKyJibl. C KaKUMU [B)KEHUSIMA OHU CBSI3aHBI?

40 | Yemy paBHa paboTa ra3a B M30XOPHOM ITIPOIieCCe OIlK-1.3.1

41 OueHnTe, UyBCTBUTE/LHOCTh KAaKOTO TePMOMETpA BbIllle — PTYTHOTO WA OIK-1.B.1
CIMPTOBOTrO (TIPY MPOYMX PAaBHbBIX YCJIOBUSIX)?

42 Crenanite BbIBO/bI 10 XapaKTepy W3MEHEHUs TeMIlepaTyphl rasa mpu ero OIK-1.B.1
ObicTpOoM paciupeHun. OTBeT TIOSICHUTE. o

43 | IlepeuricivTte, U3 KaKUX YaCTel COCTOUT TeIJIOBasi MalllMHa. OIlK-1.3.1




44

OueHWTe CUTyalMIO: Karyigd MaCISHUCTOW J>KUAKOCTA TMOMajaeT Ha
TOBEPXHOCTb BO/IbI U pacTeKaeTcsi, 00pa3ysi TOHKYHO TIEHKY. O6si3aTesTbHO
JIY 3Ta TJIEHKA 3aKPOET BCHO MOBEPXHOCTH BO/ibI? OOOCHYHTE CBOM OTBET.

OIIK-1.B.1

45

Ouenure cutyanuo. YTo oOKuraeT KoKy CH/IbHee: BoJja UM BOJSIHOM map
OJMIHAKOBOM MacChl MpU OJHOM U TOM e TemriepaTtype? ObocHyiiTe Bai
OTBeT.

OIIK-1.B.1

Cemectp 3

46

Yro Takoe abCOJIFOTHO YEPHOE Tes0?

OIIK-1.3.1

47

Bo CKO/IbKO pa3 M3MeHUTCsl TIOTOK SHEePTryuu OT HUTH HaKaJUBaHUsI JIaMIIbl,
eCJI1 yIBOUTH ee Temriepatypy? OO0CHyi#iTe Balll OTBET, ONMMPAsiCh Ha 3aKOH
Credana-bonblmaHa.

OIIK-1.¥.1

48

OOBsicHUTe TIPUHLWIT W3MepeHHs TeMIlepaTyphbl
ONTHUYECKOr0 MUPOMeTpaA.

TeJla C TIOMOIIBIO

OIIK-1.¥Y.1

49

Uto Ha3biBaeTcs BHEITHUM (hoTo3hdekTom?

OIIK-1.3.1

50

MoskeT 1 BUJUMMOe W3/MyuyeHHe BbI3BaTh (OTO3(D(eKT B IJIaCTUHE U3
MeTaJijia, paboTa BbIX0/]a KOTOPOro paBHa 3.5 5B? O00CHYyMTe CBOi OTBET.

OIIK-1.B.1

51

OObsicHUTe TPUUMHY BO3HUKHOBEHHMS TOPMO3HOTO DPEHTTeHOBCKOTO
W3/TyyeHusl.

OIIK-1.3.1

52

®oToH ¢ mmuHOM BoMHBI A = 97,04 1M paccesiics Ha HEMNOABIDKHOM
anekTpoHe 1o yriaom 6 = 90°. Ilpeanokute crocob ompeesneHus
OTHOCUTEJIbHOTO W3MeHEeHHs JJIMHbI BOJHBI (JOTOHA MPU KOMIITOHOBCKOM
paccesiHid. PaccuuTaiiTe ero Be/JMYMHY B YKa3aHHOM  C/Iydyae.
KomnToHOBCKas JjiMHa BOJIHBI paBHa 2,426 nM.

OIIK-1.B.1

53

Ornumure, 4To TIpefcTaB/seTr coboii aToM B pamkKax Mofenud TomcoHa.
Kakuve 0CHOBHbIE He[JOCTaTKU JAHHOU MOJIeNn?

OIIK-1.3.1

54

ATOM BOZIOPOZIAa HAXOJUTCSI B OCHOBHOM COCTOSTHUU. Kakol [IMHBI BOJTHBI
W3yueHre MOXKeT WCIYCTUTh JaHHbId aToMm? OOoCHyliTe Baml OTBeT,
WCTo/b3ys nocTy/aThl bopa.

OIIK-1.¥.1

55

B uem coctout runoresa Jie bporinisa?

OIIK-1.3.1

56

OOmbsicHUTe, TIPU KaKUX YCJIOBUSX MUKDPOUACTHULbI TIPOSIB/ISIIOT BOJIHOBBIE
cBoricTBa. [IpuBeauTe mpuMepsbl, TOATBEpPKJAlOLie BOJIHOBbIE CBOMCTBA
YaCTHLL.

OIIK-1.3.1

57

KakoB ¢u3nueckuii CMbIC/1 BOJTHOBOU (QyHKIMA?

OIIK-1.3.1

58

CpaBHuTe AMMHY BOJHBI Jie bpoiins ans mapvka maccout my, = 0,2 T U
MPOTOHA Maccoi m, = 1.67*10™ Kr, UMEIOIIUX O/JMHAKOBbIe CKOPOCTH V.

OIIK-1.¥Y.1

59

Kakum  o6pa3oM  3Heprus  «HYJeBbIX  KojiebaHWi»  KBAaHTOBOTO
rapMOHUYECKOTO OCLIW/IIATOPA CBsI3aHa C COOTHOILIEHHEM
HeornpeiesiéHHOCTel [elizeHOepra?

OIIK-1.¥.1

60

HOCHHTaﬁTe, CKOJIBKO 3JIEKTPOHOB MOXET HdXOAWUTbCA B OCHOBHOM
COCTOsTHMU B aTOMe.

OIIK-1.¥.1

61

[MocuuTaiiTe, CKOJLKO 3/IeKTPOHOB B aroMe, Yy KOTOPOTO LIeJIUKOM
3aro/THeHa BHeIHsIST 2p-000/i0uka. ATOM KaKOTO BeITjeCTBa MUMEET TaKyko
3JIeKTPOHHYIO KOHPUTrypaLuio?

OIIK-1.¥.1

62

MukpouacTulia 3arepTa B 0/[HOMEepPHOU TMOTeHLMabHON siMe IMPUHOM | ¢
OeCcKOHeUHbIMH CTeHKaMHU ¥ HaXOJUTCS B COCTOSTHUU C KBAHTOBBIM UHCIIOM
n = 1. IlokaxkuTe, Kak oOmpeJelUTb KOOPAWHAThl TOUEK, B KOTOPBIX
BEPOSITHOCTh OOHApPY>KUTh MUKPOUACTHLy MaKCHUMasbHa. HailiguTte ux B
yKa3aHHOM cJlyJae.

OIIK-1.B.1

63

Kakum MoskeT ObITb CIMH YacCTHL], KOTOPbIe OIMHCHIBAIOTCS CTaTUCTHKON
®epmu-/Iupaka? IIpuBeauTte npuMepsl TAKUX YaCTULL.

OIIK-1.3.1




OOBsicHUTe, YeM OT/IMYAETCS XapaKTep 3aro/THeHUs] COCTOSIHAN KBaHTOBOM

64 OIlIK-1.3.1
cucreMbl hepMHUOHAMHU U H030HAMHU.

65 | ConocraBbTe CBOMCTBA CIOHTAHHOTO U BBIHY)KJAEHHOTO U3TyUYeHUsI. OIIK-1.¥.1
[Mpexsio>kuTe TeopeTueckoe 0O0OCHOBaHUe, KaK U3MEHUTCS TIPOBO/IMMOCTh

66 | KPEMHHEBOrO obpasija, ec B Hero BHEAPUTb HeOOJbIIOe KOTUYeCTBO OMK-1.B.1
WHVEBOM TIpUMeCcH? BaneHTHOCTh KpeMHUST paBHa 4, BaJIeHTHOCTh MHIUS
-3.

67 | Onuimre MPUHLIUI PabOTHI J1a3epa 1Mo TPEXYPOBHEBOU CXeMe. OIIK-1.3.1
Jlazep paboTaeT 1o TPEXYPOBHEBOH cxeMe. DHEpPrusi OCHOBHOT'O COCTOSTHUS

68 E; = -8 3B, sHeprus Bo30y>KIEHHOTO coctosiHus E, = -5 3B, sHeprus OMK-1.Y 1
MeTacTabunbHOro coctosiHus Es= -5.2 3B. Onpegenute AMMHY BOJIHBI, Ha
KOTOPOH MPOUCXOAUT paboyee U3TydyeHHe.

69 Kakasi  uactuua  Ha3biBaeTcsi  (oHOHOM?  KakuM  KBaHTOBBIM OITK-1.3.1
pacrpe/iesieHueM OTKChIBAtOTCsl DOHOHBI?

Bomnpocsr (3amaun) asist 3aueta / qudd. 3aueTa rpecTaB/ieHbl B Tabure 16.
Tabsmiia 16 — Bonpockl (3azaun) /st 3adeta / audd. 3aueta
Ne [Tepeuens BompocoB (3agay) A1 AuddepeHIMPOBaHHOIO 3ayeTa Koa
n/n UHAWKaTOpa
Cdopmynupyiite 3akoH KynoHa U 3aKOH COXpaHeHUs 3J1eKTPUYECKOro

1 OIIK-1.3.1
3apsa.

5 [aviTe  onpejeneHue  BeKTOpa  HANpPSDKEHHOCTA W TOTeHLMazna OIK-1.3.1
3JIeKTPOCTaTUYeCKOI'0 I10JIS.

3 Cdopmynupyiite Teopemy ['aycca pJisi 3/1€KTpOCTaTU4YeCKOro IO/ B OIK-1.3.1
BaKyyMe U B IU3JIEKTPUKAX.

4 OOmbsicauTe (PU3MUECKUM CMBIC/I LIMPKY/SILMA BEKTOpa HarpsKeHHOCTH ONK-1.Y 1
3JIEKTPOCTAaTUYECKOTO TOJIS U JOKa)KUTe ero MoTeHLUalbHbIA XapakKTep.
[Tpoananu3upyiite, Kak U3MEHUTCSI CUJla B3aUMOJENCTBUS ABYX TOUEUHBIX

5 |3apsigoB mpU UX TMepeHeCeHUM M3 BakyyMa B OAHOpoAHbIM >xkuzakuii | OIIK-1.Y.1
[I3/IeKTPUK.

6 CpaBHUTe pacrpejiesieHHe 3aps/ioB B MPOBOJHUKAX U JU3JIEKTPUKAX TPU ONK-1.Y 1
TOMeIeHUH MX BO BHeIlIHee 3/IeKTPOCTaThUueCcKoe Iose.

OueHWTe CUTyalMIO: He3apsUKeHHbIM  [eIbHOMeTa//IMueCKui  111ap

7 | IOMeCTUWIU B OJHOPOJHOE BHeIlHee 3jieKTpuueckoe roJje. Kak usmensitca | OIIK-1.B.1
CHUJIOBBIE JIMHWU TI0/1s1 BHYTPH M CHapy»ku 1mapa? O00CHy#iTe OTBeT.

PaccuuraliTe HampsyKeHHOCTb U MOTEHLIMA/ 3JIeKTPOCTaTUYeCKOro MoJs B

8 | meHTpe KBajpaTa, B BeplIMHAX KOTOPOr0 HaxoAATCA yeTbipe oAuHakoBbIX | OIIK-1.Y.1
TOYEeYHbIX 3apsizia 1o 2 HK, ec/im cTopoHa KBajipata paBHa 10 cM.

Ouennte eMKOCTb 0OaTaped KOHZEHCATOPOB, COCTOSIIE U3 Tpex

9 MOC/IeAOBATENEHO  COE/MHEHHBIX TUIOCKMX BO3AYIIHBIX KOHAEHCATOPOB | rror o B 4
eMKOCTbi0 10 MK® KaXK/bIii, ec/i TIPOCTPAHCTBO MeXKAY OOKIaJKaMU
OJIHOTO U3 HUX L|eJIMKOM 3arl0JIHUTh AU3IEKTPUKOM (£=3).

10 [Ipepnoxure TeopeThYecKoe ob6ocHOBaHUe MeTozia pacueta | oo 1 pg
pa3BeTB/IeHHbIX 37IeKTPUUYECKUX Liereli ¢ moMolibio rpasua Kupxroda. o

1 OrjeHuTe BIMsIHUE BHYTPEHHEI0 CONPOTUB/IEHUS UCTOYHUKA ToKa Ha KII/] OIK-1.B.1

3aMKHYTOﬁ BJIeKTpI/IIJECKOI‘;I Leriu. Hpe,Z[JIO)KI/ITe C11I0COOBI €ro TMOBLILLIEHHUS.




12

Paccunranite cumy TOKa KOPOTKOrO 3amblkaHWs uMcTouHMKa ¢ O/IC 12 B,
eCJIv TNIpM TIOJK/II0OUeHUH K HEMY pe3ucTopa C CONnpoTHB/eHueM 5 OM cuna
TOKa B L[l COCTaB/isieT 2 A.

OIIK-1.¥.1

13

OrjeHurTe TIJIOTHOCTh TOKA B MeIHOM TIPOBO/IHUKE ceueHreM 2 MM?2, eC/iu 3a
1 MUHYTY Yepe3 ero IorepeyHoe ceueHre CTabMIbHO TTPOXOAUT 3apsia 120
K.

OIIK-1.B.1

14

Paccunranite KIIJI ucrounnka Toka ¢ 3AC 12 B u BHyTpeHHUM
conporus/ieHreM 1 OM, ec/iv OH NUTaeT BHEILHIOKO Liellb CONPOTUB/IEHUEM
5 Om.

OIIK-1.¥.1

15

Cdopmynupyiite 3akoH bro-CaBapa-Jlariaca v 3aKkoH Amrepa.

OIIK-1.3.1

16

[aiite orpefeneHye  sBAEHWS  S7eKTPOMAarHUTHOM  WHAYKIMKA |
copmynupyiite 3akoH Papages.

OIIK-1.3.1

17

[MpoaHanu3upyiiTe  xapakTep  [JBWKEHWS  3apsDKeHHOW — YaCTHIIb,
B/eTalOIIeld B OAHOPOJHOE MarHUTHOe TIojie TIOJ, OCTPbIM YIJIOM K
CUIOBBIM JTAHUSIM.

OIIK-1.¥.1

18

CpaBHUTe MarHUTHbIE CBOWCTBA Jjua-, apa- U ¢eppoMarHeTUKoB. Kak oHU
BeZlyT ceOsi MPU MOMeIIleHUH BO BHEIIIHee HeOIHOPOJHOe MarHUTHOe T10Jie?

OIIK-1.¥Y.1

19

OueHuTe  CUTyalMl0:  CBEpXIIPOBOJsIee  KOJbLIO  TMOMEeL[aloT B
HapacTarolijee BHeIlIHee MarHUTHOe Tiojie. UTo Tpour30iiieT ¢ MarHUTHBIM
TIOTOKOM CKBO3b I/IOI[a/Ib, OTPAHUUEHHYIO KObLioM? OOOCHYHTE OTBeT.

OIIK-1.B.1

20

[Mpeanoxute $rznyeckoe 000CHOBaHKWE BO3HUKHOBEHUS BUXPEBBIX TOKOB
(TokoB @yKO) B MaCCUBHBIX IMPOBO/IHUKAX M Ha30BUTE CIIOCOOLI OOPHOBI C
MOTepsIMU SHEPTUH B MarHUTOTIPOBO/IAX.

OIIK-1.B.1

21

PaccuuTaiiTe MarHUTHBIM MOMEHT KPYrOBOTO BUTKa pasuycom 10 cMm, ecnu
CHJia TOKa B HeM cocTtasiseT 2 A.

OIIK-1.¥.1

22

OueHuTe pajguyC KpPUBU3HBI TpPAaeKTOPHMH TPOTOHA, BJETAIOIIEro Co
ckopocThio 10° M/C B OZIHOPO/JHOE MarHWTHOE TioJie ¢ MHAyKIwmen 0.5 T
NepreHuKY/ISPHO JTUHUSIM UHAYKLWU.

OIIK-1.B.1

23

Ornpepenvre cumy, ¢ KOTOPOM OJHOPOAHOE MarHWTHOE MoJie UHAYKLUen
0.1 Tn pelicTByeT Ha MpPsIMOM TIPOBOJHUK AMHOM 20 €M C TOKOM 5 A,
pacro/ioxKeHHbIN 1o, yriaoM 30° K TUHUSIM T0JIS1.

OIIK-1.¥.1

24

Paccuuratite 3/JC caMOMHAYKLMK B KaTylllKe WHAYKTUBHOCTHIO 50 MI'H
TIPY paBHOMEPHOM yObIBaHHM CHJIbI TOKa oT 10 A mo 2 A 3a 0.1 c.

OIIK-1.¥Y.1

25

OLieHUTe 3HEPIU0 MarHUTHOIO T10J1S COJIeHOUa UHAYKTUBHOCTBIO 0.2 I'H,
eI cuwia ToKa B HeM paBHa 3 A. Kak W3MEHUTCs 3Ta 3Heprus Npu
BBe/IeHUU JKeJIe3HOr0 Cep/ieyHuKa?

OIIK-1.B.1

26

CdopmynupyiiTe cucTemy ypaBHeHUM Makcgenia ISt

3/1eKTPOMAarHUTHOTO T10J1s B UHTerpaibHOU (popMe.

OIIK-1.3.1

27

OOBsICHUTe TIOHATHE «TOK CMeIleHWs» W (U3UUeCKyl TIPHUUHHY, TI0
KOTOpOU 3T0 TioHsiTHe Ob1s1o BBefeHO k. K. MakcBesuiom.

OIIK-1.¥.1

28

[aiiTe ompefeneHrie TIOHATHUIO KOT€PEHTHOCTH BOJH M Ha30BUTE YC/IOBUS,
HeoOXo/MMble 11 Hab/OZIeHUs1 CTalMOHapHOW HWHTep(epeHLIMOHHOM
KapTHHBL.

OIIK-1.3.1

29

Cdopmymupyiite npuHLun I'rolirenca-®dpenerns.

OIIK-1.3.1

30

CdopmynupyiiTe TOHATHE gucriepcud  cBeta. OObACHUTE B ueM
3aKJTF0YaeTCs pas3/iMure MeX/ly HOpMa/lbHOW M aHOMaJTbHOM IUCIIepCHei.

OIIK-1.3.1




31

[Tpoananusupyiite Au¢pakiMoHHYH KapTuHy ®payHrodepa Ha OJHOM
memu. OT Kakux (pr3nueckux rMapamMeTpOB 3aBUCUT YIJIOBOE TOJI0XKEHHUe
JU(PPaKLMOHHBIX MUHUMYMOB?

OIIK-1.¥.1

32

CpaBHHUTE XapaKTePUCTHUKW eCTeCTBEHHOI0, YACTUUHO TIOISIPU30BAHHOTO U
TIJIOCKOTI0/ISipU30BaHHOrO cBeTa. OOBsicHUTe CyTh 3aKoHa Masoca.

OIIK-1.¥.1

33

OO6mbsicaUTE TIPUUKHY BO3HUKHOBEHUSI 0OBIKHOBEHHOTO u
HeOObIKHOBEHHOTO JTyueil TIpH SIB/IEHWH [JBOWHOTO JIyuyerpeoM/IeHUs B
OINTHUYEeCKU aHU30TPOITHBIX KpUCTasI/Iax.

OIIK-1.¥Y.1

34

O1jeHUTe CUTYaI[MIO: Ha MOBEPXHOCTb CTEK/ISTHHOTO O0BheKTHBa HaHeceHa
TOHKasl TIpo3pauHasi rjieHka. Kak rogobparb ee TOJIIMHY U TOKa3aTesb
rpeIoM/IeHusI /11 peaar3aluu "TipoCBeT/IeHHs] ONTUKU''?

OIIK-1.B.1

35

[TpeayiokuTe ONTHUECKWUH MeTO[ SKCIepUMEHTaTbHOTO — OTIpe e/ IeHUsT
KOHIL[eHTpal[UM OITHYeCKM aKTUBHOTO BelllecTBa (HarmpuMmep, pacTBopa
caxapa).

OIIK-1.B.1

36

PaccuuraiiTe ONMTUUECKYIO Pa3HOCTh XOJa ABYX KOT'€PEeHTHBIX CBETOBBIX
BosiH JmuHOM 600 HM, ecM Ha SKpaHe B TOUKe WX HaTOXKeHUs
Ha0J/Ir0/JaeTCs TPETUM UHTeP(epeHI[MOHHBI MaKCUMYM.

OIIK-1.¥Y.1

37

OrueHUTe MUHMMA/IbHYIO TOJIUMHY MbLIbHOW TuieHKu (n = 1.33), mipu
KOTOPO# OHa OyzieT Ka3aTbCs KpacHOW (A = 650 HM) rpu HabJMO/IeHNN B
OTPa’XeHHOM CBeTe M0/, HOPMaJIbHbIM YIJIOM MaZleHus.

OIIK-1.B.1

38

PaccuuraliTe mepuoj AU(paKkIMOHHOW pelleTKH, eCau JU(paKiMOHHbIN
MakCHMyM BTOPOTO TOpsiiKa /JI1 MOHOXPOMAaTHYeCcKoro cBeTa C JIJTMHOM
BostHbl 500 HM HabsrogaeTcs mox yriom 30°.

OIIK-1.¥Y.1

39

OrnieHrTe HaMOOJIBININE TIOPSIZIOK CIIEKTPA, KOTOPBIA MOYKHO HaOJI0aTh C
MOMOIIbI0 TU(PaKIMOHHOM pelieTKu, uMmeroieid 500 wTpuxoB Ha 1 MM,
TIpYU OCBeIlleHNY ee CBEeTOM C JIJTMHOW BOJIHBI 550 HM.

OIIK-1.B.1

40

Paccuuratite MHTeHCHUBHOCTb TIJIOCKOMOJISIPU30BAaHHOT O CBeTa,
MpoLIe/IIero yepe3 aHaau3aTop, €eCAU Yroja MeXAy IJIOCKOCTSIMU
Moasipu3aliuyd  MoJigpU3aTopa W aHaau3aTopa  cocTaBiser  60°.
VHTeHCUBHOCTD Ta/larollero Ha IMoJisipyu3aTop eCTeCTBEHHOr0 CBeTa paBHa
Io.

OIIK-1.¥Y.1

41

Ouenure yron bprocrepa A/ rpaHuLibl pasziesia Cpef, «BO3AyX — CTEK/I0»
(mokasatesb npesioMieHus cTeksia n=1.5). ITog KakuM yrjioMm cBeT JO/DKeH
rajilaTb Ha TIOBEPXHOCTb, UYTOOBI OTPA)KEHHBIM Jy4 ObUI TIOJHOCTHIO
T10J/IIpHU30BaH?

OIIK-1.B.1

42

O1jeHUTe YaCTOTy 3/IEKTPOMAarHUTHON BOJIHBI B BaKyyMe, eC/TH eé JJIiHa
BOMHBI cocTaBiasieT 3 cMm (guarazoH CBY). B kakux egunuiax CU
M3MepsieTCsl BOJTHOBOE UMCJIO [ijisi 9TOUW BOJHbI?

OIIK-1.B.1

43

Paccuuraiite  (a3oByH0 CKOPOCTb  3/IeKTPOMarHUTHOM  BOJHBI B
HeMarHUTHOW cpefie (p=1), AUANIEKTpUUeCKasi MPOHUIIAeMOCTb KOTOPOM
€ =4,

OIIK-1.¥.1

44

OrjeHUTe  pa3pelarolyld  CIoCOOHOCTh  JUGMPAKI[MOHHON  peIleTKH
IIMPUHON 2 cM, uMetoljeli 250 IITPUXOB Ha MUW/UIUMETP, B CIEKTpe
BTOPOTO MOPsiiKa.

OIIK-1.B.1

[TepeueHb TeM /IJIs BBIMOJIHEHHST KyPCOBOTO MTPOEKTa/ KyPCOBOM pabOThI Tpe/iCTaB/IeHbI B
Tabnviie 17.

Tabmuia 17 — IlepeueHb TeM /i71s BHITIOJTHEHHST KyPCOBOTO MPOeKTa / KYpCOBOM paboThI



[IpyMepHBIii TepeyeHb TeM /i1 BBIMOTHEHUs] KyPCOBOTO MPOeKTa/ KypCOBOM

Ne ni/mt
paboThI

YueOHBIM IJITAHOM He MpelyCMOTPEHO

Boripockl a1 mpoBefieHHsI TIPOMEXYTOYHOM aTTecTaldd B BHUJE TeCTUPOBAHUS
ripe/icTaB/IeHbl B Tabmie 18.

Tabsmiia 18 — ITpuMepHBIi TiepeueHb BOITPOCOB /It TECTOB

No o Kop
[IprvMepHBIi IepeyeHb BOIIPOCOB /1Sl TECTOB
n/m UHAMKaTOpa

Kakasi Oyzer TpaeKTopusi y YacCTWL[bl, JBWXKYIIEHCS PAaBHOMEDHO C
MIOCTOSIHHBIM T10 BeJTMYMHE YCKOPEHUEM.

1) IIpsimast iuHUA

1 | 2) JIuaus c neperubom OIlK-1.¥.1
3) ITapabosna

4) OKpY’>KHOCTb
Otsert: 4

Onpezenure, Kakasi U3 TMpe/CTaBleHHbIX (PU3NUECKUX BeIUUMH HMeeT
eIMHHULly U3MepPeHHs], COBNAAIOLYI0 C eJUHULIEN N3MepeHus CUIIbI.

1) Umnynbe

2 | 2) YckopeHue OIIK-1.3.1
3) Bec

4) YrnoBasi CKOPOCTb
Otser: 3

Yro mpou3oigET mocsie abCcoIFOTHO HEYTIPYToro y/apa 4acTHI] MacCcaMH
m, = 4m, U C KWUHeTUUeCKUMM 3Heprussmu T, = 6T,. Uactuia ¢ maccoun
m, JBUrasach BIPaBO, a YacTHL]a C MAacCOM M, — HaBCTpeuy yYacTHLe C
Maccou m,.

3 | 1) YacTuigpl OyayT ABUTATHCS BIIPABO OIlK-1.B.1
2) EnuHas yacturia OyieT JBUTaThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHBI
Ortser: 2

[Ipoananu3supymTe, Kakod OTBeT SIB/SETCS IPaBWIbHBIM Ha BOIMpPOC:
«YeMy paBHa CyMMa BHYTPEHHHX CWJI, [JeHCTBYIOIIUX MEXJYy TelaMU
3aMKHYTOU MeXaHU4eCKOH CUCTEMBI?»

1) I3MeHeHUIO SHEPTUH CUCTEMBI

2) Hymo

3) I3MeHeHNI0 UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHUIO LJeHTpa MacC CUCTEeMbI

Ortser: 2

OIIK-1.B.1

Urto mnpousoifeT C MOMEHTOM MWHepLMM CBHHLOBOIO LIWIMHApA
OTHOCUTEJTbHO OCH, COBMAJAloIlell C ero reoMeTpUYecKol OChIO
CUMMETPUH, e/ WIVHAD CIUTIOLIWTD B JUCK?

1) He uamenurcs

2) YBenuuuTcs

3) CoxpaHUTCS

4) CraHeT paBHbIM HYJIIO

Otser: 2

OIIK-1.B.1




YKakuTe BepHYH 3alyCh YypaBHEHUs [AWHAMUKUA BpallaTeJbHOro
JIBIDKEHMSI.

DIM=Jw

2)e=M/J

3)M=L-w?

4) L =r-p-sina

Otser: 2

OIIK-1.3.1

YKakuTe, yeMy paBeH MOMEHT MHepLMM TOHKOro obpyya Maccoit m u
paguycar.

1) J=m-1?%12

2)J=m-%2

3)J=mr1%3

4)J=m-r?

Otgert: 4

OIIK-1.3.1

Buibepute ¢pa3sy, COOTBETCTBYIOIYIO I€PBOMY 3akOHY HbroToHa:
«[TepBblii 3akoH HblOTOHA yTBep)KJaeT...»

1) ®akT cyiiecTBoBaHUS AOCOFOTHOTO IBYKEHUST

2) Cy1ecTBOBaHMe UHEPLMA/IbHBIX CUCTEM OTCUETa

3) ®aKT cyliecTBOBaHUsI HeMHEPL[MaIbHbIX CUCTEeM OTCUéTa

4) ®akT Cyl|eCTBOBaHUs MPUHLIUIA OTHOCUTENbHOCTU ["anumnes

OtBer: 2

OIIK-1.3.1

PaccuuraliTe BenMuMHY MOJYJ/si MaKCUMajabHOW Be/IMYMHBI yCKOpPEHUsI
TOUKH, [IBU)KeHHe KOTOPOW OMMUChIBAeTCs ypaBHeHHeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBert: 1

OIIK-1.¥.1

10

Bribepute Qopmysty, ornpezenstou[yl0 BeIUUHHY (a30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kwv

3)v=kA

4 v=wk

Otsert: 4

OIIK-1.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBAaTHBHOM CHJIbI TI0 3aMKHYTOM
TpaekTopuu (1o Toukam 1, 2, 3u 1).

1) 3aBUCHT OT yObLIM TIOTEHLIMATbHOW SHeprun

2) [IponopiyoHanbHa NpypalieHu 0 KUHEeTUUeCKOU SHeprun

3) PaBHa Hy/It0

4) 3aBUCUT OT CKOPOCTH JBHKEHUS

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeunc/ieHHbIX (PU3NUYECKUX BEeJIUYMH KMeeT pa3MepHOCTh
(xkr-m)/c??

1) MoMmeHT cubl

2) MoMeHT uHepLuU

3) MomeHT umIyibca

4) Cuna

OtBert: 4

OIIK-1.3.1




13

Korpa TaHrennmaspHOoe yCKOpeHHME paBHO HYJIIO, a HOpMasbHOe
yCKOpeHHe MOCTOSIHHO, TO TaKOe JBM)KeHKe Ha3bIBaeTcCsy ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM TIPSIMOJTMHEMHBIM

3) PaBHOYCKOpeHHBIM NPSMOTMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-1.3.1

14

Bribepute mpaBwibHBIA 0TBeT. Kak M3MeHsieTcss MOJy/b CKOPOCTU TIpU
MPSIMOJIMHEMHOM IBM)KEHUM, €C/IM 3aBUCUMOCThb TPOUJEHHOr0 TeIoM
MyTH OT BpeMEHHM 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) YobIBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bospacraer

4) OcTaéTtcst MOCTOSTHHBIM

Otsert: 3

OIIK-1.B.1

15

Kak BbIuMc/isieTcs MOMEHT UHepLIMY MaTepruaibHOW TOUKU?
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 MOMEHTHI UHEPLIUU JAUCKA Jo ¥ tunuHApa Ji, KOTOpbie
HMMEeIOT paBHbIe MacChl U DAy Chl?

1) Jn=Ju

2)Jn > Ju

3)Ja > 2-Ji

4) Jn > Ju/2

Ortger: 1

OIIK-1.¥.1

17

Haiigute oTHOIIeHHe mpou3BeseHHbIX paboT (A,/A,), eciu [Ba JUCKa C
paBHBIMU Maccamu U paauycamu R, u R, (R; = 2R,) packpyuuBaroT u3
COCTOSIHUSI TIOKOSI /10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEM.

1

2)3

3)4

4)5

Otsert: 3

OIIK-1.B.1

18

Kakoii yuéHblii co3zan crieljaabHy0 Teopuro oTHocuTenbHOCTU (CTO)?
1) Manuneit

2) DVHIITeNH

3) JlopeHn

4) bop

Otser: 2

OIIK-1.3.1

19

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

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

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

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

Otser: 2

OIIK-1.3.1




20

[Ipoananu3upyiite, NMpu KakOM YCJIOBMM B CHUCTEMe, COBeplLIaroLen
BBIHY)K/IeHHble KosiebaHusi, OyzeT HabOmoAaTbcsi pe3oHaHC (, —
COOCTBeHHas UaCTOTa, ( — YaCTOTA BBIHYXK/[AFOITIEH CHTBI)?

1) o >> o,

2) 0>,

3) 0 ®w,

4) 0 << w,

OtBeT: 3

OIIK-1.3.1

21

Bribepure, Kakasi ¢pu3nueckas BeJMUMHA U3MEHSIETCS T1107] BO3JeliCTBUEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbOTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT UHepLur

Otser: 2

OIIK-1.3.1

22

Bribepute, B Kakoil cucTteme Tesl MOJHBbI MOMEHT HMITYJ/IbCA OCTAeTCst
MOCTOSTHHBIM.

1) 3amKHyTOM

2) HezamMkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJ/1 paBHa HYJIIO

3) He3amkHyTOH, rie CcyMMa MOMEHTOB BHEILLIHUX CUJI [IOCTOSTHHA

4) He3amMkHyTOU

Otser: 1

OIIK-1.3.1

23

Ykakure, paboTa Kakoi W3 TEPeUMC/IeHHbIX CHJI paBHa HYJIO TIpU
3aMKHYTOU TpaeKTOPUU JIBU)KEHUS Tesa.

1) Bsiskoro TpeHust

2) Cunbl TpeHUs KaueHUst

3) Tarotenus

4) Cunbl TpeHUs] CKOMbKeHUsT

Otser: 3

OIIK-1.3.1

24

YeMy paBHaA BeJTMUMHA YCKOPEHUsI CBOOOJHOTO Ta/IeHUs g Ha BBICOTe Hafl
TOBEPXHOCTBIO 3eMJ/IM, pPaBHOM paauycy 3emnu? BemuuuHy g BO/IM3M
NOBEPXHOCTY 3eMJIM NIPUHATHL paBHOU 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

OIIK-1.¥.1

25

[TpoaHanm3upyiTe, KaK U3MEHUTCS T1epHo/, Koje0aHHi MaTeMaTHueCcKoro
MasiITHUKa, eC/Iy JJIMHY ero Io/Beca yBeIuuuTh B 9 pas, a Maccy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBennuuTcs B 4 pasa

3) YmeHbIMTCSA B 2 pasa

4) YMeHbIIUTCA B 4 pa3a

Ortser: 1

OIIK-1.¥.1




26

OrneHuTe 3/1€KTPOEMKOCTh IUIOCKOTO BO3JAYIIHOTO KOHJEHCATopa, eC/Iv
paccTosiHue MeXJy ero OOKIagkaMHu yBeJquuuTh B 9 pa3, a o06sacThb
MeX Ty 00K/TaIKaMH 3a/TUTh JUCTWUTMPOBAHHOM BO/oM (& = 81).

1) YmenbimTcs B 4 pa3a

2) YBennuuTcs B 4 pasa

3) YBenuuuTcs B 9 pa3

4) YBenuuurcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBure BeliecTBa, KOTOPbIe MPU OOBIUHBIX YCIOBUSX MPAKTHUYECKU He
MIPOBOJST 3/IEKTPUYECKUH TOK.

1) IIpoBogHUKH

2) [MonyTripoBOAHUKY

3) [InatuHa

4) Jru3neKTpuKu

OtBert: 4

OIIK-1.3.1

28

Kak HampaB/ieHbl CU/IOBbIe JITMHUM HaNpPsHKEHHOCTH 371eKTPOCTaTUYeCKOTo
T10Jis, CO3/IaHHOTO TOYEUHBIM OTPHUI[aTe/IbHBIM 3apsi/OM?

1) 3akpyumBatoTCsi BOKPYT 3apsizia

2) K 3apspy

3) 3akpyuMBalOTCS BOKPYT 3apsi/ia 10 4aCoBOM CTpeJiKe

4) 3aKpyuMBarOTCSl BOKPYT 3apsi/ia MPOTUB YaCOBOM CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>KeT /1 YacTulla UMeTh 3apsifl, BeJIMurHa KoToporo B 1,5 pasa Gosibiie
371IeMEeHTapHOro 3apsia?

1) Moxer

2) Hert, He MoxeT

3) MoxeT, HO TOJIbKO eC/TU 3apsifi OTpULiaTebHbIN

4) MoeT, HO TOJILKO eCJIH 3apsiJ TI0JI0XKUTe/TbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLMa 3/IeKTPUYECKOI0 I0JI?

1) [NoTeHMaNbHON SHEPTUM eAUHUYHOTO T0JIOKUTENHHOTO 3apsifia Wiu
OTHOILIEHHIO NTOTeHLIUaIbHOW SHEPTUU K 3apsiay

2) Pabore cui 1oJisi TIO TIE€PeMELeHHI0 eAUHUYHOTO T0JIOXKUTETHBHOTO
3apsijia U3 JaHHOW TOUKHU T10J1s1 B 0ECKOHEUHOCTh

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

4) KuHeTH4eCcKol 3Hepruy NMpOOHOr0 TOUEUHOro eWMHWUYHOrO 3apsijia B
JJAaHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Harnuiure dopmysny 3akoHa OMa B guddepeHianbHoON Gopme.
HR=UNI

2) R = Q/I>: At

3)j=0E

4)R =P/

Otsert: 3

OIIK-1.3.1

32

Haligute  mpaBuibHOe — HasBaHWe  [/id  BEKTODHOM  CHJIOBOM
XapaKTepUCTUKU 3/IeKTPOCTaTUUECKOr0 TOJIs.

1) IMoreHuuman

2) HanpskeHHOCTB

3) Nupykuus

4) 3apsp,

Ortser: 2

OIIK-1.3.1




33

OueHuTe, KaK W3MEHUTCSl CWIa 3JIEKTPOCTAaTUYECKOTO B3auMO/IeHCTBUS
JIByX TOYEUHBIX 3apsiioB, eC/M OJAWH U3 HUX YMEHbIIMTb B 4 pasa, a
pPacCTOsTHUE MeX/1y HUMH YMEHbIIUTh B 2 pasa.

1) YmenbimTcs B 8 pa3s

2) YMeHbILIUTCSA B 2 pas3a

3) YMeHbluuTcs B 16 pa3

4) He usmeHuTCs

Otsgert: 4

OIIK-1.B.1

34

OueHrTe, Kak 3aBUCUT 3JeKTpUuecKasi MPOBOJAUMOCTb IPOBOJHHUKA OT
NIPUJIOKEHHOW K HeMy Pa3HOCTH NOTeHLUasIoB.

1) IIpssMo nmponopLMoHaIbHO

2) IlporopLoHanbHO CTeleHy OT Pa3HOCTHY MOTeHLIMano0B

3) IIponopioHaabHO KBaZpaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.B.1

35

YKaxute (QU3MUeCKyl0 BeJIWUYMHY, KOTOpasi UMeeT Ty e eJWHHULY
V3MepeHUs], UTO U HalpsDKeHHe.

1) HanpsikeHHOCTD

2) [TpoBoAUMOCTD

3) 34C

4) ConpoTuB/eHue

Otsert: 3

OIIK-1.3.1

36

Kak  Ha3biBaeTcsi ~ Be/JIMUMHA  HAMNpsUKEHHOCTH — TOMS,  eciid
HaMarHWUeHHOCTh  (eppoMarHeTMka  oOpaijaeTrcs B HyJIb U
HaTIPSPKeHHOCTD T10/Is1 HarpaB/ieHa MPOTUBOTIO/IOXKHO TI0JIF0, BbI3BaBIIEMY
HaMarHu4yuBaHue?

1) I'mctepesncom

2) KospiutuBHOM cunoi

3) [Monsipuzaruent

4) MarHuTo/IBUxXylllel CUioun

OtBer: 2

OIIK-1.3.1

37

OneHuTe, TIO0 KAaKOW TPAeKTOpUU OyJeT ABUTaTbCs B MarHUTHOM TIOJie
yacTulla, JieTslllas C MOCTOSTHHOM CKOPOCTbIO BJJOJIb JIMHUWA MarHWTHOM
WHAYKLUU?

1) OKpy>XHOCTb

2) [1psimast

3) OBanoug,

4) dnnurc

OrTBeT: 2

OIIK-1.¥.1

38

B Kakux egUHULIAX U3MePSIeTCsl HAaTIPSDKEHHOCTDb 3/IEKTPUYECKOro Mosis?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBeT: 2

OIIK-1.3.1

39

YcTraHOBUTE COOTBETCTBME MKy MaTepuaJoM IIPOBOJHUKA U €ero
3JIeKTPONPOBOAHOCTHIO:

Marepuasn DeKTponpoBogHOCTS (g, 1/(OM:cm)
A) Mertasn 1) >10-15-10"10
B) ITosynpoBOgHHUK 2)1071°-103
B) [dusnekTpuk 3) 104 - 108
OtBer: 1-B,2-Bb,3-A

OIIK-1.3.1




40

OueHunTe, KaK COOTHOCSITCS YTJ/IbI Ma/IeHUsI O U OTPa)KeHUsI () CBeTa?
1) a>>@

2)a>@

3a=¢

Ha<e

OrtBeT: 3

OIIK-1.3.1

41

[TpoaHamM3upy#Te, ueMy paBeH aOCOJIIOTHBIN TMOKa3aTe/b MPeIOM/IeHHUs
cpefbl C [W3MEKTPUYECKOW TNPOHULIAEMOCTbI0 € = 16 W MarHWUTHOU
TPOHULIAEMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBeT: 3

OIIK-1.B.1

42

YKaxuTe siB/ieHUe, KOTOpoe UMeHyeTcsl UHTepdepeHLueil BOIH?

1) OrubaHuve BOJIHaMU TIPETIATCTBUH

2) HanoxeHnve [pyr Ha Jpyra BOJH, HWAYLMX OT KOTepPeHTHBIX
HMCTOYHUKOB

3) Ork/ioHeHWe BOJAH  OT  [epBOHAuYa/bHOIO  HallpaB/IeHUs
pacrpocTpaHeHUs MpU Mepexo/ie U3 OJHOW Cpe/ibl B IPYTYIO

4) 3aBucUMOCTh (ha30BOM CKOPOCTH OT JJIMHBI BOJTHbI

Otser: 2

OIIK-1.3.1

43

[TpoaHaMM3Upy#HTe, KAKUM [IO/DKEH OBITH YTOJI TIaJIeH|Us] CBETOBOI'O JIyua,
YTOOBI OTPA’KEHHBIM JTyU COCTABJISI C TIaZaroIum yrou 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OrTBeT: 3

OIIK-1.B.1

44

Ouenure ONTUYECKYH JJIMHY IyTU L U3 OZHOM TOUKU B JPYIYIO, €C/IU
paccTosiHue MeXAy [BYMs TOUKAaMM [IpO3PayHOW JU3JIeKTPUUeCKON
cpeabl S = 4 m. Ilokasaresb npesioM/ieHus cpeasl n = 1,5.

1)5m

2)6wMm

3)7m

4)11m

Ortser: 2

OIIK-1.B.1

45

[ 0OBSICHEHUS] KAaKOTO SIBJIEHUSI MOXKeT OBITh WCITO/Ib30BaH TPUHIIUTI
ItolireHca-®penerns?

1) KorepeHTHOCTB

2) Iudpakuys

3) [Monspuzanus

4) KopnycKynsipHO-BOJTHOBOM yanu3m

Otser: 2

OIIK-1.3.1

46

[Ipoananusupyiite, yeMy paBeH [ePUOJ, pelleTKH, Korja Au(paKkLjioHHas
perietka cogep>kuT 200 IITPUXOB HA MUJITIUMETP.

1) 100 MKkMm

2) 500 MKm

3) 200 MKm

4) 5 MKM

Otsert: 4

OIIK-1.B.1




47

[MpoaHanu3upyiiTe  MHTEHCUBHOCTh CBeTa TMpU  UHTepQepeHIun
O/IMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO | OT KOrepeHTHbIX WCTOUHUKOB B
TOUKe, B KOTOpPOU pa3HoCTh (a3 paBHa 2-m'N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

OTsgeT: 1

OIIK-1.¥.1

48

YTo W3 Tepeurc/ieHHOTO SIBJSIETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUH
MarHUTHOTO TOJIsT?

1) CusoBbIe JIMHUKM MarHUTHOTO MOJIs1 BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHUM HAUMHAIOTCS HAa MAarHUTHBIX W
3aKaHYMBAIOTCS Ha 3JIEKTPUYECKUX 3apsijax

3) MarHuTHble CUIOBble JIMHUM HAUMHAIOTCSI U 3aKaHUYMBAIOTCS Ha
MarHUTHBIX 3apsax

4) MarHuTHble CW/IOBble JIMHUM HAUMHAIOTCS M 3aKaHYMBAKOTCS Ha
3JIeKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ,, KakoW TeoMeTpUuUecKOol (Urypod MOKHO OMUCaTh
TPaeKTOPUIO [IBIDKEHHSl 3apsUKeHHOM UacTHLpl, J[BUTAloLLeics Moj
HeKOTopbIM yrjioM (0° < a < 90°) K IMHUAM MarHATHOW MHAYKLUHU.

1) OKpy>XHOCTb

2) ITapa6osna

3) I'urtepbomna

4) Cnivpanb

Otsert: 4

OIIK-1.B.1

50

OrieHuTe CTerneHb MoJisipu3anyu P cBeTa, ec/i CBET Mpe/iCTaB/sieT COOO0M
CMeCh eCTeCTBEHHOI'0 CBeTa C IJIOCKOIOJ/ISIPU30BaHHbIM. MIHTEHCUBHOCTh
TMO/ISIPU30BAaHHOTO CBeTa B Jiyue paBHA WHTEHCUMBHOCTH €CTECTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

OIIK-1.B.1

51

PaccuuraiiTe TokasaTe/ib NpesiOM/IeHUs BelllecTBa, eC/iM CKOPOCTh CBeTa
TIpU Tepexo/ie Jiyuya U3 Bo3JyXa B HEKOTOPOe BeleCTBO yMeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4)2,2

OrTBeT: 2

OIIK-1.¥.1

52

PaccuuraiiTe yros Mexzay ONTUUECKHMH OCSIMM TIOJsipu3aTopa |
aHanu3atopa. [IpM TIPOXOXK[E€HWW CKpelleHHBbIX To/sipu3aTopa U
aHa/M3aTopa UHTeHCHBHOCTb CBETa YMEHbIIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-1.¥.1




53

[Tpoananu3upyiTe, Kak U3MEHUTCS BeJIMUYMHA MarHUTHOW WHAYKLUU Ha
OCU [JJIMHHOI'O COJIeHOWJa, eCJid TOK B HeM yBeIW4YUTb B 4 pa3a, a
IVIOTHOCTb HAMOTKY BUTKOB YMEHBILWTH B 2 pa3a?

1) YBenuuurcs B 2 pa3a

2) YBenuuutcs B 9 pa3

3) YMeHblUTCS B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Otser: 1

OIIK-1.B.1

54

YKa)kuTe, KaKoe TeJlo SB/IeTCs abCOTFOTHO YepHBIM TeJIOM.
1) INornoijaeT Bce majiatolijee Ha HETO H3/TydeHHUe

2) OTpakaeT Bce Mafarolee Ha Hero usjiydyeHue

3) V3nyuyaeT B peHTTeHOBCKOM /i1ara3oHe

4) VanyuaeT B BUJMMOM JMaria3oHe

Ortser: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CHOCOOHOCTE 6/M3Ka K HY/MH0?
1) TIpo3pauHoro

2) 3epKajbHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OueHute, BO CKOMBbKO pa3 yBeIWMYW/Iach 3HepreTuyeckas CBETHMOCTb
abCO/TIOTHO UepHOro Tefa mpu ero HarpeBanuu ¢ T, = 1000 K mgo T, =
3000 K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-1.B.1

57

Bribepure, kKakasi (hopmysa Hanbojiee TOUHO OMUCHIBAET CIIEKTPaTbHYIO
TUVIOTHOCTh SHEPreTHYeCcKOM CBETUMOCTH abCOIFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bo3e-DuHiTeliHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/I>xuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJisseTCs paBHOBECHbIM?

1) Anbda-, beTa-, ramMmma-u3TyYeHust

2) TernoBoe HU3nyyeHUe

3) JlazepHOoe u3nyueHre B BUAUMOM U MH(PPAKPACHOM Juaria30Hax
4) TopmMO3HOe PeHTIeHOBCKOE U3/TyueHue

Ortser: 2

OIIK-1.3.1

59

YKaxkuTe 3aKOH, KOTOpBIM oOmpefesiseT TOJ0XKeHue MaKChMyMa
W37y4yaTeslbHOM CrOCOOHOCTU abCOMIOTHO YepHOTO Tesa TpU 3a/[aHHOM
abCoJTIOTHOM TeMIiepaType.

1) 3akoH Credana-bosbiiMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1




Ykaxute (popmysly, onpesie/sioly0 SHEPTUi0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E = h-v OIIK-1.3.1
4)E=hv=h-cA
Otsert: 4
[lpoaHanu3upyiiTe, Kak U3MeHseTCsl CWia TOKa HaCbILeHUs TIpU
dboToapdekTe B cilyyae yMeHbllIeHHWsT CBETOBOTO TOTOKA I1a/lalolllero
CBeTa MOCTOSIHHOM JJIUHbI BOJTHBI.
61 1) YmeHnbliaetcs OIK-1.B.1
2) CHauasia yMeHbIIaeTCs, 3aTeM yBeIMUUBaeTCsl
3) CHauasia yBe/IMuMBaeTCs, 3aTeM yMeHbIlaeTCst
4) CHauasna ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbLIaeTCs
Ortser: 1
[IpoaHanu3upyiite, UTO MPOU30HAET C KHWHETUYECKOW 3SHepruen
(h0TO3/1eKTPOHOB, eC/Iy, He MeHsIsl YaCTOThI MaZjatolllero CBeTa, yBeJIuuuTh
ero MHTeHCHBHOCTH B 2 pasa.
62 1) YmenbimTcs B 2 pasa OIK-1.B.1
2) YBenuuuTcs B 4 pasa
3) He usmenuTcst
4) YBenuuurtcs B 2 pasa
Otsert: 3
OueHuTe BeJIMUMHY KpacHOW rpaHulibl (oTosddexrta (B repuax) s
KaTo/la, U3rOTOBJIEHHOTO M3 Bosib()pama ToiuHON 2 MM. Katos moKphIT
cioeM okcuzia 6apusi. PaboTa BbIX0/la 371EKTPOHOB C TIOBEPXHOCTH KaTo/a
paBHa 2 3B. TlocrosiHHas I[lnanka — h = 6,6:10734 JDxk-c. 3apsj
63 | >1eKTpoHa —e = 1,6:10719 K. OINK-1.B.1
1) 3,2-10%5 I'y
2)4,8-105 I'g
3)4,8:10“ I'y
4)4,8-108 I'y
Otsert: 1
Kakum o00pa3oM 3aBUCHMT paboTa BbIXOZA 3/7€KTPOHA C TIOBEPXHOCTH
KaTo/a 13 Ka/IMUsl OT YaCTOThI MaZiatollero ceera?
1) [IpsiMO MPOTOPLMOHANBHO YacTOTe
64 | 2) IIponopLoHaIbHO YCKOPSIOLLEMY HallpsDKeHUIO OIIK-1.3.1
3) I1poropioHanbHO KBa/IpaTy uyacTOThI
4) He 3aBHUCUT OT YaCTOThI
OtBerT: 4
[Mpoanamu3upyiite, Oyzer au Habmogatbcs dotodddekr, ecmu
TJIaCTUHKY W3 JlaHTaHa oO0JiyuaTh CBETOM C JIMHOW BoiHbI 600 HM?
Pabora BbIX0/]a 3/71eKTPOHA U3 JIaHTaHa paBHa 3,3 3B.
1) ®oTo3¢eKT BO3MOXKEH, eCU KaTof, HarpeTh A0 Temnepatypsl 347 K
65 | 2) He Oyaer OITK-1.B.1

3) @oto3ddekT BO3MOXKEH, €eC/Iu [IOTMOJHUTE/IbHO TPUWIOKUTh K
TM/IACTUHKE YCKOPSIFOIIYI0 Pa3HOCTh MOTEHIIMA/I0B BeJTMUMHON He MeHee 1
B

4) ®oto3ddeKT BO3MOXKEH C BePOSTHOCTBIO p ~ 0,5

OtBeT: 2




66

CpenaiiTe BLIBOZ, O BeJIMUMHE MHHHMMAJBHOTO OOpAaTHOTO HarpsyKeHWs,
NPy KOTOPOM TOJIHOCTBIO TpeKpaijaeTcsi (POTOTOK. YCJ/IOBHE: SHeprust
¢doroHoB paBHa 6,5 3B, a ¢oTokaTos M3roTOBNAEH W3 JWTHS, pabora
BBIXO/la KOTOPOT'0 cocTaBisieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Ortser: 1

OIIK-1.B.1

67

OueHnTe, BO CKOJbKO pa3  /[laBjieHWe  CBeTa,  I1a/lalolllero
MeprIeHINKY/ISIPHO ~ W/leallbHO — 3€PKa/lbHOH  TIOBEPXHOCTH,  0oJibIlie
JlaB/ieHWsI CBeTa, I1aJjalolllero TepreHAUKY/ISIPHO W/ealbHO YepHOU
TOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OTseT: 1

OIIK-1.B.1

68

OreHuTe, OT KaKWX BeJIMUMH 3aBUCUT CWIAa CBETOBOTO /[IaBJIEHUS C
KBAaHTOBOM TOUKHU 3PEHUS:

A) Uucna ¢OTOHOB B CBETOBOM IMYUKE;

b) OHepruu ¢oToHa;

B) KoadduimenTa oTpakeH!si TOBEPXHOCTH.

1HA,B

2)A,B,B

3)5,B

4HA, B

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyliTe, B KaKMX 001aCTSIX CIEKTpa JI€KTPOMarHUTHBIX BOJIH
BO3MOyKHO HabmozieHue 3¢ dekra KomritoHa.

1) Bugumelii Auana3oH

2) Pagyoauana3on

3) Teparep10oBbIi AHara3oH

4) PeHTreHOBCKUI Juana3oH U raMMa-u3iyueHue

OtBert: 4

OIIK-1.¥.1

70

Kakum 06pa3om umysisc pOTOHA CBsi3aH C JJIMHOMN BOTHBI?

1) imnybC npsiMo MPOTOPLIMOHAJIEH [JIMHE BOJIHBI

2) VimnysibC npsAMO NPONOPLMOHAeH KBaipaTy [J/IMHbI BOJHbI

3) mrysibc 06paTHO MPOMOPLIMOHAEH JJIMHe BOJTHEI

4) Vmnysnbc npsMO MPOINOPLIMOHA/IEH KOPHIO KBAaJpaTHOMY OT [JJIMHBI
BOJIHBI

Otsert: 3

OIIK-1.3.1

71

B kakoii o6siacTv crieKTpa 3/1eKTPOMAarHUTHOTO W3/1yUeHUs] UMITYJIbC
¢doTOHa MMeeT MUHUMAa/bHOE 3HaueHue?

1) lndpakpacHoe n3nyueHue

2) TeparepLoBOe U3TyueHHe

3) PenTreHoBcKoe U3nyyeHue

4) Paprousnyuyenue

Otsert: 4

OIIK-1.3.1




[Tpoananu3upytirte, Kakoe u3 MPUBEJIEHHBIX  BbICKAa3bIBaHUM
MPOTUBOPEUYUT KBAaHTOBOM TEODUU CBeTa.

1) IHTeHCUBHOCTb CBeTa He 3aBUCHUT OT IJIOTHOCTH TOTOKA (DOTOHOB U UX
SHEepruu

2) CBeT MOXXeT H3/1y4yaTbCsl U PACOPOCTPAHSITHCS TOJBKO OTJeIbHbIMU

72 | nOpUUsIMA — KBaHTaMU OIlK-1.B.1
3) KaxxjoMy M3 KBaHTOBBIX COCTOSIHWMM, B KOTOPOM HaxXOJUWUTCSl aTOMHast
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIM yPOBEHb SHePTrUr
4) [Ons yacTvLbl He MOTYT OBITH OJHOBPEMEHHO TOUHO W3MepPeHbI
KOODPJMHATHI U UMITYJIbC
Otser: 1
YKakuTe, B ueM 3aKJIF0UaeTCsl CMbIC/I TIePBOro nocTtysiaTa bopa.
1) VYTBepKaeHue O CyL[eCTBOBAHUU CTal[MOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He M3/ly4yaeT U He I0IJIOLaeT SHeprun
2) Pa3sHOCTb 3Heprui [ByX CTalMOHapHbBIX COCTOSIHUM paBHa SHEpPIUu
73 | U3/ly4aeMoro Wiu IorollaeMoro KBaHra CBeTa OIlK-1.3.1
3) B aTome 3/1eKTPOHBI ABWKYTCS 110 0pOuTaM, O/IM3KMM K KPYTOBBIM
4) ATOM COCTOMT W3 TOJIOKUTETbHO 3apsDKEHHOTO siipa U OTPULATe/IbHO
3apsDKeHHBIX 3/IeKTPOHOB
Ortser: 1
Bribepute, Kakoe W3 TIpHMBEEHHBIX HW)KE BbICKA3bIBAHUM TPaBUIBHO
OTMChIBAaeT CMIOCOOHOCTh aTOMOB K W3/TyUe€HHIO U TOTJIOIIEHUI0 SHEPTHH:
«ATOMBI MOTYT ...».
1) TlorsoumjaTh W W3/Ay4yaThb JIMIIb HEKOTOPBIM [AUCKPETHbIM Habop
74 3HaueHUM SHepruv OIK-1.3.1
2) V3ny4aTh ¥ MOTJIONMIATh JIF00YI0 TIOPLUIO SHEPTUA
3) W3nyuath MO0 AUCKPETHBIM HAaOOp 3HAUEHWM SHEpru, MO0 /T00YH0
TOPLIUIO SHEPrUur
4) V3nyuats yt00yI0 MOPLMIO SHEPTUH, a TOTJIOIATh JIUILb HEKOTOPBIH
Otsert: 1
YKakuTe, K KakOMy [uamna30oHy W3/IyueHUs] OTHOCATCS Iepexofbl W3
cepum banbMepa B aTome Boziopoja’?
1) TenyioBoe u3nyueHue
75 | 2) PeHTreHOBCKOe H3/yueHre OIIK-1.3.1
3) 'amma-u3nyueHue
4) Buaumblii cBeT
OtBert: 4
[IpoaHanu3upymnTe, Kak W3MEHW/IaChb SHEPrUsi aromMa BOJOpOAa IIpU
M37y4eHUU UM (HOTOHA C AJTMHOM BOMHBI A = 4,86-1077 M?
1) YBenmuusnach Ha 4,86 3B
76 | 2) YMmenbluunach Ha 2,55 3B OIIK-1.¥.1

3) Ymenbiuniach Ha 4,86 5B
4) YBenuuunach Ha 9,72 5B
Otser: 2




OrieHrTe pa3HOCTh YHEPTHUN OCHOBHOTO W BO30Y)K/IEHHOTO COCTOSIHUS (B
3B). [laHO: 3/1eKTPOH B aToMe Tiepeliies U3 BO30Y)X/[eHHOTO COCTOSTHUS B
OCHOBHOe, W TIpU JIaHHOM Tiepexo/ie TMPOU30III0 H3/yueHue (OToHa C
JUTUHOM BOJIHBI 650 HM.

77 11)0,4-°B OIlK-1.B.1
2) 1,95B
3)1,25B
4)2,2 3B
Otser: 2
YKaKuTe, B UéM 3aK/IH0UaeTCsl TuroTesa Je bpoiiss.
1) Jlro6ple MMKpPOYACTHLBI Hapsily C KOPIYCKYJSIPHBIMH 00/1a/jatoT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXKET cofiep>kaTb Oosiee IBYX 3/IEKTPOHOB, HaXOSAIIUXCS B
OJJMHAKOBBbIX CTALlMOHAPHBIX COCTOSIHUSIX, OTpejie/isseMbIX Habopom
78 | ueTbIpex KBAHTOBBIX UKCesl OIIK-1.3.1
3) OpHOBpeMeHHO HEBO3MOKHO C BBICOKOM TOYHOCTBIO 3a/laTh
KOODP/JIMHATBI U UMITYJIbC MUKPOUYaCTHUL[bI
4) DHeprusi UCIyCKaeTCsl U MOIJIOLAeTCsl He HEMPEephIBHO, a OTJebHbIMU
KBaHTaMU
Ortser: 1
Beibepute yTBep)kIeHue, Haubosiee TIPaBUIBHO COOTBETCTBYIOLIEE
rurore3e zie bpoiins.
1) MuKpouacTULbl MOTYT MPOSIBJ/IATh BOJIHOBbIE CBOMCTBA
79 | 2) DneKTpoMarHuTHbIE BOJIHbI UMEIOT CBOMCTBA UaCTHI] OIlK-1.3.1
3) ¥Y KaXZI0M1 yacTULIbI CyL|eCTBYeT aHTUUacTHLa
4) siapo aToMa COCTOUT U3 KBapKOB
OtBert: 1
Paccuuraiite AMHY BO/HBI Jie Bpoiins A/ 31eKTpoHa, ABWXKYILErocs co
ckopocthro 3,6 KM/c. Macca 3nekrpoHa m. = 9,1-1073! kr, 3apspn
31eKTpoHa e = —1,6-10719 K.
g0 | 1) 1.6 wcw ONK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
OtBert: 3
YKakuTe KOIMUeCTBO 3HAUeHUM, KOTOpPbIe MOXKeT IIPUHUMAaTb MarHUTHOE
KBAaHTOBOE UMCJI0O M TPU JAHHOM 3HayeHWH OpOWTa/TbHOIO KBAaHTOBOTO
yucna 1?
1N2l+1
81 2)31+1 OIlK-1.3.1
3)l-1
41
OtBeT: 1
Ykaxute, 4TO OorpejesnsieT rj1aBHOe KBAHTOBOE UKCJIO N7?
1) DHepreThueckre ypOBHH 3/1eEKTPOHA B aTOMe
2) BeinuvHy MOMeHTa UMIYJIbCa 371eKTPOHA B aTOMe
82 | 3) [Ipoekiuo opOUTATLHOIO MOMEHTa UMITYJ/IbCa 3/IeKTPOHA Ha 3ajaHHoe | OITK-1.3.1

HaripaB/ieHUe
4) BenuurvHy MOMeHTa UMITYJIbCa 3/1eEKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




83

Ykaxute, 4TO OrpeZesnsieT MarHUTHOE KBaHTOBOE YMCJ/I0 m?

1) OpbuTanbHbIN MeXaHUYeCKUi MOMEHT 37IeKTPOHa B aTOMe

2) DHepruro CTalOHAPHOTO COCTOSIHUS 3/IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUH
4) DHepreTUyecKre YPOBHM 3/IEKTPOHA B aTOMe

OtBeT: 3

OIIK-1.3.1

84

B yecth Koro HasBaH 3(peKT paclijensieHuss ypoBHel 3Hepruu atoma BO
BHEIIIHEM 3/IeEKTPUUYECKOM MoJe?

1) OuiHIITelHA U Ae Xaaca

2) [Itapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3blBalOT JMHWM B CIEeKTpe KOMOMHAIMOHHOTO pacCesiHusl C
4aCTOTaMU, MeHbIIWMU YaCTOThI NaJjarolero ceera?

1) Opan)KeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTaroOHMCTUYECKUMH CITyTHUKaMH

Otsert: 3

OIIK-1.3.1

86

[MosicHuTe u3MUeCKUil CMBICT BOJTHOBOU (DYHKIUH.

1) BosiHoBast hyHKIMSI TIPOTIOPIIMOHAIBHA SHEPTUU YaCTHIIbI

2) Ilpou3BeseHre BOMHOBON (YHKI[MM Ha KOMILIEKCHO-COTPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHAPY>KeHUSI YaCTHUI[bI

3) BosiHoBas (yHKIMsA 006paTHO TMPOTOPLMOHATBLHA [I/TMHEe BOJIHBI fie
bpoiins

4) BosHoBass (GyHKIMs TIpe[CTaB/asieT COO0M KMHEMAaTUUYECKWH 3aKOH
JIBIDKEHUsS] MUKPOUaCTHIIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

BribepuTe BepHYIO (HOPMYJIMDOBKY COOTHOIIEHUsI HEOTIpPe/|eIeHHOCTeH
Ieiizenbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKaxkuTte, Kakve yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMU.

1) OneKTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUeCKH HelTpasbHble YaCTHUL{bI

3) Bce vacTuLbl ¢ moJyLebiM CIIMHOM

4) DyeKTpUuecKy 3apsbkKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak HasbiBaeTcsl TBepJjoe Teso, y KOTOPOrO BajleHTHasl 30Ha IOJHOCTBIO
3aro/IHeHa, 30Ha TPOBOAMMOCTH — IIOJHOCTBIO CBOOO/HA, a MIMPHUHA
3amrpeljeHHOM 30Hbl Be/JMKa [0 CpPaBHEHHWIO C SHeprueld TeIyIOBOrO
JIBIKEeHUS?

1) ITpoBoAHUK

2) [In3neKTprK

3) [MonyripoBOoAHUK

4) IIpumecHBIM NOMYIIPOBOAHUK

Ortser: 2

OIIK-1.3.1




Kakyro pasmMepHOCTbL uMeeT 1nocTtosiHHad [1nanka B cucreme CI?

1) x-c
2) x/c
90 3) Thr/m OIIK-1.3.1
4) 1x/>B
Ortsert: 1
OueHute, KakOM CMBIC HMeeT COOTHOLIeHVe HeollpeJeleHHOCTe!
[eiisenbepra /s SHEPruM YacTULbI UM BpeMeHM TpeObIBaHUS ee B
COCTOSIHUM C JJaHHOM 3Hepruen?
1) DHeprus NpsiMo NpOIOPLMOHATIbHA BpeMeHU
91 2) OHeprust 06paTHO MPOMOPLMOHA/TBEHA BpeMeH! OMNK-1.B.1

3) DHeprus U BpeMsi MOTYT ObITh M3MepeHbl OJHOBPEMEHHO CO CKOJb
YTOAHO BBICOKOW TOUHOCTBIO

4) UYem Oosbllle  HeONpeAe/IeHHOCTb JSHEPrHMHM, TEeM  MeHbIIe
Heorpe/|e/IeHHOCTb BpeMeHU

Otsgert: 4

Kak Ha3biBaeTCsi COCTOSIHME 3JIeKTpPOHAa B aToOMe, COOTBETCTBYIOIIlee
MHHUMalbHOMY BO3MO>XHOMY 3HaUeHHIO ero SHEPrum?

1) Bo30y»/1eHHO€e COCTOSTHUE

92 | 2) MeTacTtabunbHOE COCTOSTHHE OIlK-1.3.1
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
OtBert: 3

B uem 3akntoyaeTcs TyHHebHbIN 3G deKT?

1) B BO/THOBOM XapakTepe [BWKEHUS MUKPOUYACTULILI B TE€PUOAUUECKOM
NoTeHLIase

2) B KopIyCKy/IIpHOM TIOBe/IEHHUH 3/IEKTPOMarHUTHOTO W3/TyUYeHUsl TIpU
MPOXO0XKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Hax0K[eHUM YaCTULIbI Cpa3y B HECKOJbKHUX TOUKax MPOCTPaHCTBa
O/THOBPEMEHHO

4) B npoxoxx/leHUH MUKPOUYaCTULIbI Yepe3 TOTeHLMa bHbINA Oapbep, Koraa
9HEPTHs YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIIK-1.3.1

Kakvie moJBrKHbIe UaCTUL[bl WM KBa3UUaCTHULbl SBJSIOTCS HOCUTEISIMU
3apsizia B IOYIIPOBOJAHUKAX?

1) OneKTpoHbI

94 | 2) IIpoToHbI OIIK-1.3.1
3) DJIeKTPOHBI U [IbIPKU
4) Nonsl

Otsert: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMEI
oOyueHusi, mpe/icTaB/ieHbI B Tabuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJIBHBIX PaboOT

Ne /it | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipeycmoTpeHo

10.4. MeToguyecke  Marepuasbl,  OINpefesisAlol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[UX STanbl (OPMHUPOBAHUS KOMIIETeHLUM, COJep)KaTcsi B
JIOKa/bHBIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TEKYILeT0 KOHTPOJISI yCIIeBaeMOCTH Y TIPOMEXKYTOUHOMN aTTecTalii 00ydJaroIuxcst
I'YAIL




11. Metoanueckue yKa3aHuUs it 00yUarOIUXCs TI0 OCBOEHHIO TUCLIUTITUHBI

11.1. Metoauueckre yKa3aHHWs [yid OOydarol[UXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHUe JIEKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
ryboKoe U sICHOe HW3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYYMTb BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHUS, HOBEWIIINX
JOCTIPKEHUM Hay4YHOM MbIC/M. B yueOGHOM miporiecce JieKI[Usi BHITIOSHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(POPMAaIMOHHYI0 GYHKI[MU. JIeKiys pacKpbiBaeT TIOHATHUNHBIN arrapar
KOHKpeTHOW 00siacTi 3HaHus, eé mpoOsieMbl, AaeT IieJbHOE TMpe/CTaB/lIeHre O JUCIUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

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

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

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

- pas3BuThe TMpo(decCHOHa/NBLHO-Je/IOBBIX — KauecTB, JOOBM K  TIpeaMeTry U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MbIIIIEHHSI.

- TosiBJieHHe HeoOX0IUMOT0 MHTepeca, He0OX0[UMOr0 /11 CAMOCTOATeTbHOM PaboTHI;

- [OoMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHEe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKalIive robl;

- HAY4YMTbCSl METOAUYecKH o0OpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh WX B  Pa3/MUHBIX
¢dbopmyMpoBKax);

- TIoJyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

JIeKI[MOHHBIM MaTepual MOJKeT COTMPOBOXKAATHCS — JAeMOHCTpal[iel  ClIalJjoB |
WCTIOb30BaHHWEM Da3/laTOYHOTO MaTepuasia TIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSX TIPUMEHEHHsT OT/e/TbHBIX TEMATHK T10 JUCLIUTIIUHE.

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid:
= JIeKLUH I10 pa3fesiaM COrsiaCHO Tabn. 3 u TeéMdaM, COIJIaCHO Tabsn. 4.

11.2. MeToauueckre yKa3aHUsl [Ji OOydYarolUXCS TI0 TMPOXOXKAEHUIO TPAKTUUYeCKUX
3aHATUN
[TpakTHUecKoe 3aHsITHe SIB/SIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aliu yueOHOTOo
Tiporiecca, 3aK/IFYaloIIasiCs B BBINOTHEHUH 00yYaroMMHICS 110/, PYKOBO/JCTBOM TIperio/jaBaTeis
KOMIUIeKCa Y4eOHBIX 3aJlaHUil C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKUX OCHOB YueOHOH
JUCLIMTUTAHBI, IPUOOpeTeHNs] yMeHU U HaBbIKOB, OTIbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTUUECKOTO 3aHATHS /i 00YyYarolerocs siBsieTCsl MPUBUTHE 00YYarolUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUeCKOU /IesITe/TbHOCTH T10 U3y4aeMO AUCLIUTUINHE.
[TnaHupyeMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSITHIA:
- 3aKpervieHue, yriayOsieHWe, pacllMpeHVWe W JeTaiu3alys 3HAaHUA TIPU  pelleHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTe/IbHBIX CITIOCOOHOCTEH, CaMOCTOSITE/TBHOCTH MBIIIIEHHS], TBOPUECKON
aKTUBHOCTH;
- OBJa/ileHMe HOBBLIMM MeTO/laMH W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOMU
JTUCLIUTITAHBL;
- BbIpaOOTKAa CMOCOOHOCTH JIOTUUECKOTO OCMBICJIEHWS] TIOMyYeHHBIX 3HAHWWA  [iIs
BBITIOJTHEHUSI 3a/laHU;
- obecrieyeHre palMOHAIBPHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAyaabHON (QopM
00yueHusl.

T[zeGOBaHI/IH K ITDOBEAEHHNIO TTPAKTHUYECKUX 3aHATUI



Metoguueckre ykasaHusl 10 OpraHW3allid U IPOBEJIeHUIO0 IPAKTUUYeCKWUX 3aHATUM, 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.U., 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., JlutBunoBa H.H., HoBukoga FO.A., [TepymmnHa M.O., I1pununko B.K., Tepewenko I'.B.,
Xonopunos A.H., Lapes FO.H., lludppun 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 u3g., gor. — CII6.: TYAT],
2023.-60 c.

MeToaunueckre yKasaHWs TIO TIPOBE/IEHUI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHSATUSIX COZIepP)KaTcs B CeyHOIIMX YyueOHBIX TOCOOUsIX, Tpe/cTaB/leHHbIX B OubIMoTeKe
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., Ilpomkmn C.C. Mexanvuka. KonebGaHusi ¥ BOJHBIL.
TepmoguHamuKa: cbopHuk 3azau. — CI16.: T'YAITL, 2024. — 67 c.

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

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

11.3. Metoauueckure ykKasaHUs [jis OOyuyaroIMXCsl T0 BBITIOJTHEHUIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1labopaTopHbIX paboT oOyYarouuiics J0o/DKeH yriayoutb |
3aKpernuTb 3HAHUS, TPaKTU4YeCKrWe HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT M3 KCIIEPUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSATHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [JUCLIATUIUHBI, Orpefie/isieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K Cpe/CTBaM,
00ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yUaroiierocs:

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

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

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpebOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoMX Mocobusix, umeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBposckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.



Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obm.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

2. 1. N. Kosanenko, H. II. JlaBpoBckas, H. H. Jluteu. HoBa, I'. JI. ITnexotkuHa, /1. E.
[Torapee, B. K. INpumunko, FO. H. apes, b. ®. [lludpun // Mexanuka. KonebaHusi ¥ BOJIHBI.
MonekysnsipHast ¢u3uKa: mabopaTopHelid npaktukym / mog pen. M. Y. Kosamenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. Koneuisnios, E. H. Kommvkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepeltieHKo // DeKTpUUeCcTBO U MarHeTHU3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

4. Kornmukos, E. H. // BonHoBas ontrka: yueb.-meTtos. mocobue / E. H. Kotnukos, FO. A.
HoBukoga, I'. B. Tepemenko / mog pexa. Kotmukosa E. H. — CI16.: T'YATI, 2019. — 118 c.

5. E. H. Kotnmkos, U. I1. KpektyHoBa, H. I1. JlaBpoBckas, FO.A. HoBukosa, A. H. TporvH
// BOJTHOBAS{ OIITUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AIT, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa ¥ JWHAMUKA JBWKeHUS] MasiTHUKOB: J1abopaTOpPHbIi
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHoM. Ha kaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: T[epBOe TIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCyIL[eCTBJ/IsIeTCsI 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

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

[omnyck K BBIMOJIHEHUIO SKCIIeEPUMEHTa OCYLIEeCTB/ISIeTCSl IpernojiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS] TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboTbl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAaHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKO/ (Ha aucTe ¢popmaTta A4). BereHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJI1a OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WX
resieBoi). Vcronpb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKoB
u cxeMm. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C NOCAeyHOIIUM [T0yYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNIEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/e/yIOLIeM I10C/ie TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoJZieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 feTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. DPOpMyJibl, UCIIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [JaHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKUe JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3MpOBaTh UX B
Bu/ie Tabaull ¢ coO/Tr0/ieHreM TpaBu/l OKPYT/IeHUS U yKa3aHUeM 3Havalux [udp.




5. TIpumeps! pacyetoB. IIpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To KaxkJoi paboueii hopmyie.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOMIOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U MPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM C
WCII0/Tb30BaHMEM  CITELIMaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMUCH ocel (C yKa3aHWeM eJJMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoKCUMHUPYIOLUX IPSIMBIX;

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

8. 3akmoueHre W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM norpemHocTteid. OcylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMU (CIIPAaBOYHBIMK) —3HAUEHUSIMH WU
TeOpeTUUeCKUMU pacueTamMy. [IpM HaauuMy 3HAUWUTENbHBIX PACXOXKEHWM TPUBOJUTCS
¢usrueckoe 060CHOBaHMe WX TPUUMH. EC/M pacyéThl MPOBOAWINMCH Pa3sHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopatopHOil paboTe rpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHUH JOKeH Co/lepKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JiabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMUECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npenopasare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTO/b3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /[Auana3oH, KjlacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IEHUsS] SKCIIeEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/iaBatesis U 00yJaroIerocs.
ITpoTokos 6e3 MOAMUCH TIperoiaBaTeisi MPU3HAETCsl He/leCTBUTeTbHBIM.

TutynbHelid  UCT  OOpPMIISIETCS  COTJIaCHO — TpeOOBaHWsAM, pa3MeIléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIEPKaTh:

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTO[UUeCKHUM TI0COOHeM;

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

- HOMep yueOHOU TPYTIIbI;

JlaTy 3all{UThI.

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

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICS BBIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPH METOJUUeCKOM DYKOBO/CTBe TIperoJaBaTesiss, HO 0e3 ero HermocpejCTBEHHOrO
yuacTHsl.

Iyt obyyarouuxcsi Mo 3a04yHOM (Gopme 0OyueHHsT BBITIOJIHEHWE KOHTPOJBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISl YCIIeBaeMOCTH M CAMOCTOSITeTbHOM pabOoTHhI.



B mporjecce BbINO/IHEHHSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1jesiecoobpasHoe IIaHMpoBaHKe pabouero BpeMeHH, KOTOpOoe 103BOJIsieT eMy pa3BUBaTh YMeHUs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alMu NpuoOpeTaeMbIX 3HaHWM, o0ecrieurBaeT BBICOKHIA
YPOBEHb YCIIEBa€MOCTH B T€puoj, OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

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

- yueOHO-MEeTOAWYECKUI MaTepuast To AUCIUTUINHE;

- MeToJHMuecKHe yKa3aHWs IO BBITIOJTHEHHIO MTPaKTHUeCKnx pabor;

- MeToJWuecKHe yKa3aHWs 0 BBIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. Meroauyeckde YykKa3aHus [jisi OOyuaroIMXCs T10 TPOXOXAEHUIO TeKYIero
KOHTPOJIsl yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TIpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHWM
00yyJaroIyxcs, OCyIIeCTB/sieMblli B TeUeHHe CeMecTpa C IieJIbI0 OLIeHMBAHUSI X0Jja OCBOEHHS
JVICLIATI/IMHBI.

K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJIsE OTHOCATCS: yCTHBIM OMpOC Tperno/aBaTesieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allldTa OTUYeTOB MO0 JabopaTOpHbIM paboTam.
MepornpusTrie TeKylero KOHTPOJISI IPU3HAETCS YCIElIHO IMPOWJEeHHbIM NpPY YCIOBUU CauM
oOyuaroIMMcsi Ha MOMEHT TIpOBejleHUsI TeKYI[ero KOHTpOJsi He MeHee 25% mabopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJIOBJIETBOPUTEIIBHO».

OOyuaroryecsi, MMelOIIye aKaJeMUUYecKyr0 3aZl0/DKeHHOCTb BC/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYZOBJeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJISI, 00513aHbI IMKBU/IMPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

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

11.6. MeTtoauueckue ykKasaHUs [Jisi 00yJarOLIUXCs 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTal1u.

[Mpome)xyTouHasi ~ aTTecTalus  OOydyawrIUMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruimHe. OHa BKIIOUaeT 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 pelleHus] NPakTUUeCKWX 3a/ay. ODK3aMeH, KakK MpaBWio, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCcTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILLO», «y/I0B/I€TBOPUTEILHO», «HEY/I0B/1I€TBOPUTETHHON.

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

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

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

PernameHT mnpoBefieHMs TeKyLero KOHTPOJIS, IIPOMEXKYTOUYHOM arTecTaliui |
OLIeHMBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

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



- MakcuManbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripesienieHre 6asyioB 10 BUJaM yueOHOM JiesiTe/TbHOCTH omnucaHo B Tabi. 20);
- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6anios.

Tabymja 20 — PacripeienieHre 6a/iioB TEKYII[ero KOHTPOJIS

No Bug yueOHOI esTeTbHOCTH MakcuManbHbIHN Oat
1 | JlabopaTopHbie paboThbI 40
2 | [IpakTHUeckure pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcoBus fonycka K MPOMeXyTOYHOM aTTeCTalj|u.

Ob6s13aTeTbHBIM YCIOBHEM /IS TIOJIyUeHUsl IOMycKa K 3k3ameHy/anuddepeHLIDOBaHHOMY
3auéTy SIB/ISIETCSl yCIIelliHas c/jlaua He MeHee 75% /aboOpaTOPHBIX U MPaKTHUECKUX paboT, a
TaK)Ke TIPOXOXKJeHue TeCcTUpoBaHusg B cucteme LMS T'YAII c oOlleHKOM He HIKe
«y[IOBJIETBOPUTE/ILHO». JIWIla, He BBINOJHUBIIME [aHHble YCJIOBMS, He J[OIyCKalTCsI K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCS MMEHIIMMU  aKaJeMUUYecKyr 3a/l0/DKEeHHOCTD,
KOTOPYI0 HeOOXOAMMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 Ioy4eHusi UTOTOBOM OLIeHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBINOJHUTSE ¥ 3aUTUTL 100% 1ab0paTOpPHBIX U MPaKTHUeCKUX pabor;
- Habpatb He MeHee 5 6a/uioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHUpPOBaHHe B cuctemMe LMS
I'YAIL

[lpy HeBLIMIOTHEHUM XOTs1 ObI OHOTO M3 JaHHBIX YCIOBUM MaKCHMaJbHasi UTOrOBast
OL|eHKa, HEe3aBHCHMMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nr¢depeHIPOBaHHOM 3auéTte, He
MOJKeT IPeBbILIaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /iBa TeOPeTHUeCKMX BoOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiioB Kak/bli) ¥ OAHY pacuéTHyIO 3ajauy (OLieHHWBaeTcs MakcumyM B 10
6anoB). WToroBasi orjeHKa 1o AUCLAIUTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI CEMeCTPOBBIX
¥ 9K3aMeHallMOHHBIX 0a/l/loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMUYeCcKylo LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabmwiia 21 — I1lkasia mepeBo/ja UTOrOBOH CYMMBbI 0aslyIOB B OIIEHKY

WTorosasi cymma 6asiioB OneHka
85—100 «OT1nyHO» (5)
70 — 84 «Xopo1io» (4)
55-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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