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1. IlepedyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUsI M0 JUCHUIIMHE (MOTYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeJIbHO
NporpaMMblI

1.1. Ileau u 3agaum TUCHUILINHBI

[{enb: U3I0KHUTH B KpaTKOH opMe Kypce KIIacCHIecKoi o0Iei Gpu3uku, mpuaaBas
€My COOTBETCTBYIOIIEE OYIyIIeH CIeMaTLHOCTH MPOo(heCCHOHATBHOE HAMpaBIICHHUE.

3amauu:

* Paciuputh cBeACHUS BXOMSINHME B IPOTPAMMY CpPETHEH IIKOJIBI KaK MO Kypcy
oOmielt (pM3MKHU, TaK ¥ B IPUKJIATHOM HaAIIPaBJICHUH.

* [Tokazath mpuMeHUMOCTH AU (HEPEHITNATFHOTO U HHTETPATHHOTO MUCUYHUCICHUS
W JIp. CBEIEHWU W3 Kypca BBICIICH MaTeMaTHKHA (COTJIACHO MporpaMMe Kypca s
CTYJICHTOB JaHHOW CIICIIMAILHOCTH) TPH HM3JI0KCHUH OCHOBHOTO MaTepHalia 1mo pu3HKe.

* [lo3HakOMUTh U JaTh OCHOBHBIC HABBIKH: a) PAOOTHI C HM3MEPUTEIHHBIMU
WHCTPYMEHTaMH M Tpudopamu; 0) 0OpabOTKH Pe3ysbTaTOB JIA0OPATOPHBIX pabOT M HX
aHalM3a; B) pEUICHUS MPUKIAIHBIX 3a/ay; I') NpUMEHEHHS (U3UYECKUX 3aKOHOB JIJIs
OOBSCHEHUI NPUPOJHBIX TIPOIECCOB, SIBJICHUN, PAOOTHI TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHX MPOIIECCOB.

®duzrka UrpaeT UCKIIOYUTEIHHO BAXKHYIO POJIb B TEOPETUUYECKOM MOJATOTOBKE
CIEIUAIMCTOB PAa3JIMYHBIX CIEUaIbHOCTeH. Pemenne Gu3mdyecknx 3amad crmocoOCTByeT
(hOPMHUPOBAHUIO y CTYAECHTOB HWHXKCHEPHOTO MBIIUICHUS, 0€3 KOTOPOTO HEBO3MOXKHA
ycrenrHas paboTa Ha KeJIe3HOIOPOKHOM TPAHCIIOPTE, MMPOMBIIIUICHHBIX MPEANPHITHIX U
B IPYTUX OTPACIISAX HAPOTHOTO XO3SIHCTRA.

1.2. Komnerenuuu odyuamwiierocsi, popMupyemMbie B pe3yJibTaTe
O0CBOCHUS TUCHMILIMHBI (MOYJIS)

Nupukarop Pe3yabTaThl 0CBOEHUSI
Y4eOHOM I CHUNJIMHBI

OIIK-1: CnocobeH pemarb WHXEHEpHblE 3aJaud B HPOPECCHOHATBHOM  JESATEIbHOCTH C
HCIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHaJIN3a U MOJIETTUPOBAHUS

OIIK-1.2. [Tpumensier 3HaTh:

OCHOBHBIC TIOHSITHS M 3aKOHBI |- OCHOBHBIE (DH3MUECKUE SIBICHHS, SIUHUIBI M3MEPEHHUS (U3NICCKHUX
€CTECTBEHHBIX HAYK AJIs BEJINYNH;

peleHus mpeaAMeTHO- - (yHIAMEHTAIbHBIC TIOHSTHS, 3aKOHBl M TEOPUU KIIACCHYECKOW U
npoMIbHBIX 3a7a4 COBpPEMEHHOM (pu3uKH;

- OIBITHBIE 00OCHOBAHUS OCHOBHBIX (I)I/ISI/I‘—IGCKI/IX 3aKOHOB.

YMmeThb:

- HpI/IMeHSITI) METOAbI TeopeTI/Iqecxoro HNCCIICI0OBAHUSA (bI/ISI/IquKI/IX
SIBIIGHUH, MPOIIECCOB 1 OOHEKTOB;

- HpI/IMeHSITI) METOAbI E)KCHepI/IMeHTaJ'H)HOI‘O HUCCIICOOBAHUA CbI/ISI/I"IeCKI/IX
SIBIIGHUH, MPOIIECCOB 1 OOBEKTOB;

- aHAJIM3UPOBATH PE3YyJIbTAThI UCCIIEIOBAHUS.

Baanern:

- METOAaMH TGOpeTI/I‘-ICCKOFO HCCIICOOBAHUA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ,
MIPOIIECCOB U OOHEKTOB

- ME€TOJaMHnu 3KCH€pHM€HTaHBHOF0 HCCICOOBAHUS (bHSI/I‘IeCKI/IX ﬂBHeHI/II\/JI,
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MPOLIECCOB U 0OBEKTOB
- MaTeMaTHYECKUMH METOJITAMU PEIICHHS THITOBBIX 33134

OIIK-1.3. [Ipumenser

CCTCCTBCHHOHAYYHBIC MCTO/IbL

TEOPETUYECKOTO U
3KCIIEPUMEHTAIILHOTO
uccie0BaHus 00BbEKTOB,
MPOLECCOB, SIBJICHUM;

IIPOBOAUT SKCIIEPHUMEHTEI 110

3aJITaHHOU METOIUKE U
aHAJM3UPYET PE3YJIbTAThI

3HaTh:

- MGTOI[I/IKy HpOBGI[eHI/ISI BKCHepI/IMCHTOB

-OCHOBHOE 000pyI0BaHUE TSI POBEICHUS SKCIICPUMEHTOB
- MAaTEMAaTUYCCKUEC MECTOAbI 06p360TKI/I JTAHHBIX

YMmerh:

- IPOBOJIUTH (PU3HUECKHE H3MEPEHUS

- 00pabaTkIBaTh Pe3ynbTaThl PU3NUECKUX U3MEPCHU;
- HpGIICTaBJISITb pe3y.HBTaTBI BKCHepI/IMCHTa

Baanern:

-METOJJUKOM MOCTAaHOBKH (PU3NYECKOTO IKCIIEPUMEHTA

-METOJaMM pacueTa IOTPEeLIHOCTe W3MEepeHU IpU IPOBEIECHUU
(U3UYECKOr0 IKCIIEPUMEHTA.

- HaBbIKaMM aHaJIM3a SKCIIEPUMEHTAIBHBIX TaHHBIX

2. MecTo IMCUMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
VYyebnas gucnumiauHa Ou3uKa OTHOCUTCS K JUCHMIUIMHAM OOS3aTEIbHOM YacTu
broka b1. «luctunianael (MOAYIN)».

Kon HaumeHoBaHMe JUCHMIIIMHBI Koabl ¢popmupyembix
AUCHUILINHBI KOMIIeTEeHI il
OcBanBaeMasi JMCUHMILIMHA
b1.0.09 ®dusznka ;)13:[)1(-1 (OIIK-1.2, OTIK-
IIpenmecTByomue TUCIUANIHHBI
\ JlycumminHa NKoJIbHOTO Kypca «Pu3nkay \
JMCIUILTHHBI 0CBAaNBaeMble MAPAJICIbHO
[wer |
Hocaenyoumue 1uCUUNIHHBI
b1.0.18 Xumust ?13:[)1(-1 (OTIK-1.2, OTIK-
b1.0.25 ONEKTPOTEXHHUKA U IIEKTPOMEXAHUKA OIIK-1 (OIIK-1.2)
51.0.28 I'mppasnvka u rugponorus OIIK-1 (OIIK-1.3)
BrinosiHeHuE U 3a11UTa BBITYCKHOM OIIK-1 (OIIK-1.2, OIIK-
b3.01 M
KBaJIM(DUKAIIMOHHOM paboThI 1.3)

3. O0beM TMCUMILIUHBI (MOYJIs1) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJMYeCcTBA
aKaJeMH4YeCKUX YaCOB, BblIEJAeMbIX HA KOHTAKTHYI0 padoTy 00y4aroummxcs ¢
npenojaasaresyemM (Mo BUAAM YU4eOHbIX 3aHATHH) U HA CAMOCTOATEIbHYI0 PadoTy

00yYaromuxcs

3.1. Pacnipenesienne o0bemMa yueOHOM JMCHUIIIMHBI HA KOHTAKTHYI0 padoTy ¢
npenojaBarejieM U CaMOCTOATEIbHYI0 padoTy 00y4aromuxcs

Bun yueGHo#t paboTh Bcero vacos no Kypcbl
y4eOHOMY TUIaHy 1
OO0mast TpyA0eMKOCTh TUCIUTUTHHBL:
- 4acoB 288 288
- 324ETHBIX CIMHUIL 8 8




KonTakTHasi padora o0y4yawmmxcs 314 314
¢ mpenoaasareseM (Bcero), 4acoB ’ ’
U3 Hee ayOumopHbvle 3aHAMUS, BCe20 31,4 31,4
B T.4..
JIEKIIUU 12 12
NPAKTUYECKUE 3aHATHS 8 8
n1abopaTopHbIe pabOTHI 8 8
KA 0,8 0,8
KD 2,6 2,6
CamocTrosiTe/IbHAs MOATOTOBKA K IK3aMeHaM 104 104
B MEPHOJI IK3aMEHAIMOHHOM ceccru (KOHTPOJIb) ’ ’
CamocrosiTejibHasi padoTa (Bcero), 4acon 246,2 246,2
B T.4. Ha BBINIOJIHCHUE!
KOHTPOJIbHOW pabOThI 18 18
pacdyeTHO-rpaguIecKoil pabOThI
pedepara
KypCOBOi1 pabOThI
KYpCOBOT'O IIPOEKTA
Byl npoMexyTo4yHOTro KOHTPOJIA Ok3, 3a OKk3, 3a
Texyuuit KOHTPOJIb (BUA, KOJIHUYECTBO) K(2) K(2)

4.Conepxkanue TMCUMILIHHBI (MOYJIf1), CTPYKTYPHMPOBAHHOE 110 TeMaM
(pa3mesiam) ¢ yKazaHueM OTBEJCHHOI0 HA HUX KOJIMYECTBA aKaJeMHUYECKHUX YACOB U
BHU/I0B YUEOHBIX 3aHATHI
4.1. Tembl U KpaTKoOe colepKaHuE Kypca

Tema 1. MEXAHUKA
1. OcHoBHble mOHATHS MexaHukH. KuHemMaTnka mNOCTYNaTreJlbHOIO U
BpPalIATEJIbHOTO JIBUKEHU S
Pazmepunoctu. Cucrema eaununy CH. Cucrema otcu€ra. MarepuanbHasi TOYKa.
Paauyc BekTop. CrxopocTh, yckopeHue, [lepemenienue. Y paBHEHUS IBUKECHUS

2. IlmnamMuka TBepAOro teja. 3akonbl Hol0TOHA U BpaleHus.

Nuepuuanbaeie  cucteMsl orcyé€ra. llepBblil, BTOpOM, TpeTuM 3akoHbl HproTOHA.
JlnHaMuKa BpaIIATENbHOTO MABMXKEHHUSA. MOMEHT cuibl. MomeHT wumiyjibca. MOMEHT
nnepiuu. Teopema IllTeitnepa. OCHOBHOM 3aKOH AUHAMUKHU BPaIllaTEIILHOTO JBM)KEHUS B
ClIy4ae CHCTEMBI TOYEK M B ciaydae TBEpAoro tema. Cuibl YNpyrocTH, TPEHUS,
CONPOTHUBJIEHUSI W TATOTEHHUS. 3aKOH CYXOro TpeHus. 3akoH AmoHToHa. Cuna
conporuBieHus. 3akoH Ctokca. JInHelHbIi 3ak0oH ['yka. 3aKOH BCEMUPHOTO TITOTCHMS.
Brruncnenne BTOpoil KOCMUYECKON CKOPOCTH.

3. PaGora u 3Heprus. MOIHOCTb. 3AaKOH COXPAHEHHUsI JHEPTUH B MEXaHHUKe.
ITone cun. KoHcepBaTMBHBIE M HEKOHCEPBATUBHBIE CHWIIBI, NpuUMepsl. lIloTeHnmanbHas
sHeprus. [loreHnmanpHas SHEprus B MOJIE CUJ TSHKECTH, MIOTEHIMAIbHAS YHEPTHS YIIPYTO
aepopmupoBaHHOro Tena. KunHernueckas »Heprusi Tena MpPU TMOCTYNaTeIbHOM U
BpAILaTEIbHOM JIBUKEHUU.



4. 3akoHbI COXpaHEeHUS HMMIYJbCa, MOMeHTa uUMIYyJbca. OCHOBBI
PeJATUBUCTCKOM MEXaHUKHU.
Nmnynec. Iloctynarsl OWHINTEWHA B  CHEHHAIBHOM TEOPUM OTHOCUTEIBHOCTH.
[IpeoOpazoBanus Tamunes B kiaccuueckoil Mexanuke. IIpeoOpasoBanus Jlopenna.
CnenctBus u3 npeodpazoBanuit Jlopenna. CrnoxxkeHre CKOpOCTE B CIIEUAIBLHON TEOpUU
OTHOCHUTENBHOCTH. PenstuBucTckas nuHamuka. IlomHas sHeprus Tena B cnenuaibHON
TEOPUU OTHOCUTEIBHOCTU. OHEPrusi TMOKOs, KUHETWYecKass »sHeprus Ttena. CBA3b
PEIATUBUCTCKON YHEPTUU U UMITYJIbCA.

Tema 2. JJIEKTPUYECTBO U MAT'HETU3M
5. DJIeKTPOCTATHKA. DJIeKTPUYECKoe MmoJie.
3aKOH COXpaHEHHs DJJIEKTPUYECKOro 3apsana. 3akoH Kynona. Hanpsok€HHOCTB
anekTpudeckoro noist. [IpuHImI cynepno3uuu eKTpuaeckoro mossi. CHIIOBbIC JIMHUU.
DJeKTpuUYecKoe MoJjie B IPOBOJHUKAX U AUdJIEKTpuKax. Teopema [aycca.
[Ipumepsl IpUMEHEHUST TEOPEMBL. DJIEKTPUUECKUN JUMOIb. BEKTOp MONSIpU30BaHHOCTH.
BekTop 37eKTpruecKoro CMEIeHusl.

6. Kongencatopbl. JHeprus ¥ MOTEHUMAJ 3JIEKTPUYECKOT0 MOJIsA
CBsi3p MOTEHIMANa W HANPSHKEHHOCTH. [IpuHOMN cynepno3unuu s MOTEHIMaja.
OKBUMNOTECHIMATBHBIE JTUHUU. DJIEKTPOEMKOCTh MPOBOJIHUKA W KOHjAeHcaTopa. [lnockuii
KOHJIeHCAaTOp. DHeprusi KoHjaeHcatopa. OObEMHas IUIOTHOCTh SHEPIHH 3JIEKTPUYECKOIO
nosist. CoeIMHEHNs KOHIEHCATOPOB

7. I1oCTOSTHHBIN YJIEKTPUUYECKHUH TOK.
3akoH Oma U1 OTHOPOIHOIO YYacTKa LENU. DIEKTPUUECKOE COPOTUBIEHUE. 3aKoH OMa
B muddepenunansaoit popme. I.1.c. 3akoH Oma 1711 HEOTHOPOJHOTO YYaCTKA LIETIH.
3akon Oma st mostHo# 1ienu. CoearHeHUs pe3ucTopoB. 3akoHbl Kupxroda. 3akon
Jlxoyinst — Jlenua.

8. MarHuTtHoe 1noJjie 4 ero XapaKTepucTHKH
BekTop MHAYKIMM MarHUTHOTO MOJiA. JIMHUKM MHAYKOHWS MarHUTHOrO moiid. [IpuHomn
cynepno3uunu. 3akoH Awmmepa. 3akoH buo — Caapa — Jlammaca, npumepsl €ro
NpUMEHEHUsI. MarHuTHbBII MOMEHT BUTKAa C TOKOM. TeopemMa O LUPKYJSIUUU BEKTOpa
MAarHuTHOM HWHAYKIMHA. MAarHuTHOe TI0J€ B BEUIECTBE. BEKTOp HaNpsKEHHOCTH
MarHUTHOTO TIOJIS.

9. DyiekTpOMAarHuTHast MHAYKIUA. CaMOMHAYKIMS
Marnutaeii  notok. IlpaBuiio Jlenua. WMHAYKTUBHOCTH. WHAYKTMBHOCTH TOPOHUAA.
DHeprusi MarHUTHOTO MmoJist. JIeHCTBME MAarHUTHOTO MOJISI HA ABWXKYILIMICA 3apsl U TOKH.
Cuntel Amniepa u Jlopenna. Pabora nmo nepemenieHruio MpoBOJHHKA ¢ TOKOM B MAarHUTHOM
nosie. Cucrema ypaBHeHu MakcBera.

Tema 3. PU3UKA KOJEBAHHUI U BOJIH
10. Mexanu4eckue M 3J1eKTPOMArHUTHBIE KOJIeOAHUS U BOJIHBI.
["apmonnueckue Konebanus. YpaBHEHUE U TPUMEPbl TAPMOHUYECKUX OCLIUIUIATOPOB



(MasITHUKY U SJIEKTPUUECKUIN KoJieOaTeIbHbIM KOHTYD). DHeprus kojebanuii. CBOOOJHBIC
3aTyxaromye Koue0aHus OCIUILIATOpA C MOTEpSIMH. BEIHY ) ICHHBIE KOJICOAHMSI.
Aminutyna u $asza BeIHYKIECHHBIX Kojebanuii. Pezonanc. CnoxeHnue koiaeOaHuii.
buenus.Bunpt BonH. [1nockas rapMoHndeckas BoJHA (JTMHA BOJIHBI, BOTHOBOE YHCIIO U
BOJIHOBOM BEKTOD, (pa3oBasi CKOPOCTh, ypaBHEHHUE BOJHBI). BomHOBOE ypaBHEHNE B
IPOCTPAHCTRBE.

11. OnTuka. UaTepdepenuust u 1upaxkums cBera.
WNuTtepdepeniimonHoe 1mosie  OT JBYX TOYEYHBIX HUCTOYHUKOB. OmbiT  FOHra.
Huntepdepomerp Maiikenbcona. Mutepdepeniuss B ToHKuX 1uieHkax. JudpakunoHHas
pem€rka. [lonspuzanusa BonH. [lonspuszanus cBeTra Npu OTPAXKEHUU U MPEIOMIICHUU Ha
IpaHulE JBYX IUAJIEKTPUKOB. 3aKOH Maitroca.

Tema 4. KBAHTOBASA ®U3NKA
12. KBanroBas npupoaa csera. ®orosrdgdexr.
OcHOBHBIE 3aKOHBI TEIIOBOTO M3nydeHus. Pororddext u 3¢gpdexr Komnrona. Ksantopo-
BOJIHOBOM Jqyayin3M cBeTa. OCHOBHBIE 3aKOHBI TEIJIOBOTO MU3JIYYEHUS.

Tema 5. CTATUCTHYECKASA ®PU3NKA U TEPMOJANHAMMKA

OcHOBHBIE OHATHS TepMOAMHAMUKU. [IlepBoe Hauano TepMOAMHAMUKHY.
Nneanpnbiii ra3. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU T'a30B.
VYpaBHEHUE COCTOSIHUS UJI€AJIbHOTO ra3a. Pacnpenenenre SHEpruu Mo CTENEHIM CBOOOIbI
MoJieKyJl. Pacnipeaenenne MoieKyJ uaeanbHoOro rasa no CKopoctsam u sueprusim. Pabora,
TEIJIOTa, BHYTPEHHSS SHEPrus ra3a. 1-e Hayano tepmoanHaMuKi. CTaTUCTUYECKOE
TOJIKOBaHUE 2-T0 Hayajga TePMOJUHAMUKH. DHTponus U uHpopmaius. PeanbHbie rasbl.

Ypasuenue Ban-gep-Baannca.

4.2. Conep:kanue TUCHUNIUHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Pa3nensl u TeMbl Bcero Buer yueOHBIX 3aHATHI
4acoB 110 KonTakTHas pabora CPC
yueOHOMY (AynuTtopHast paboTa)
TJIaHy JIK JIb 113
Tema 1. Mexanuka 96 4 4 3 85
Tema 2. ONEeKTPUYECTBO u 97 5 4 3 85
MarHeTHu3M
Tema 3. ®usuka KoynedaHMil U BOJIH 33 2 1 30
Tema 4. KantoBas ¢gusuka 32 1 1 30
Tema 5. Cratuctuueckas ¢uszuka u 16,2 16,2
TEPMOITHAMHUKA
KA 0,8
KD 2,6
Kontposb 10,4
Htoro 288 12 8 8 246,2

4.3.

TeMaTuKa NpaKTHYECKUX 3aAHATHI

Tema MMPAKTUYCCKOI'O 3aHATHUA

KomnuectBo
4acoB




BCCT'O

Tema 1. Mexanuka

Tema 2. DneKTpUYECTBO M MAarHETU3M

Tema 3. ®usuka xoneOaHUI U BOJIH

Tewma 4. KanToBas pusuka

Bcero no kypcey

(LW

4.4, TemaTuka JadopaToOpHbIX padoT

Tema mabopaTopHOil pabOTHI KonuuectBo

qaCoB

BCCTO

I/ISMCpeHI/IC MOMCHTA HHCPIUKU MAaXOBOI'O KOJICCA U CUJIbI TPCHUA B OIIOPaAx

OHpC,Z[eJ'IeHI/Ie K03(1)(1)I/II_II/ICHT8. BHYTPCHHCI'O TPCHUS JXKUIAKOCTH 11O METOY CTOKCA

OmnpeJieneHrie MOMEHTA MHEPLUK TeJla METOI0M KPYTUJIbHBIX KoseOaHui

OnpeﬂeneHI/Ie CMKOCTH KOHJCHCATOPA C IIOMOIIBbIO 0aIIUCTHYECKOTO raJlbBaHOMCTpa

Bcero

COININININ

ok wdE

1. DnexktpocraTtnka

2. TlocTOsTHHBIN TOK

3. Maruetusm

4. Koimebanus U BOJIHBI

4.5. TemaTnKa KOHTPOJIbHBIX PadoT

TemaTuka KOHTPOJILHOM padoThl Nel
KunemaTunka noctynaTeabHOro U BpaIaTENIbHOTO IBUKECHUN;
JlnHaMuKa MOCTYNaTeNbHOrO ABUKECHUS, 3aKOH COXPAHEHUSI MUMITYJIbCA;
Mexannueckas padota, MomHoCcTh, KIT/I;
DJIEMEHTBI CIENUAIBHON TEOPUU OTHOCUTEIBHOCTH;
JlnHaMuKa BpalaTeaIbHOTO JBUKEHUS;
MexaHuKa KUJIKOCTEN U ra30B; MEXaHUYECKOE HANPSIKEHUE, 3aKO0H [ 'yKa;

TemaTuka KOHTPOJIBLHOM PadoThI Ne2

5.Y4eOHO-MeTOAUYECKOE 0O0ecTevYeHne ISl CAMOCTOATEIbHOM PadoThI
00y4aImuxXcs Mno JUCUUIINHE (MOIYJIIO)

5.1. PacnpenesieHue 4acoB o TeMaM U BUIaM CAMOCTOSITEILHOM padoThl

Pa3aensl u TeMbl Bcero gacos Bun paGotet
1o yueOHOMY
MJIaHy

Tema 1. Mexanuka 85 CamMoCTOSITETbHOE M3YyUYEHHUE OTIEJIbHBIX TEM
yueOHOI JIATEPATYPBHL. Beinonnenue
KOHTpoJIbHOM  pabotel.  [logroroBka
MIPOMEKYTOUHOM aTTECTallud U TEKYIIEMY
KOHTPOJIIO 3HAHUIA.

Tema 2. DIEKTPUUECTBO u 85 CaMOCTOSITEIbHOE U3YUYEHUE OTJENbHBIX TEM




MAarHeTu3m y4aeOHOM TuTepaTypsl. BeimonHeHne
KOHTPOJIbHOH paboTsl. [TonroroBka k
MIPOMEKYTOUHOM aTTECTAllMU U TEKYILIEMY
KOHTPOJIIO 3HAHUN.

Tema 3. dusuka KoneOaHUU U 30 CamMoCTOSITEIbHOE U3YUYCHHUE OTACIIBHBIX TEM
BOJIH yueOHOM auTepaTypsl. BeinoiaHeHue
KOHTpOJIbHOHM paboTsl. [Toaroroska k
MIPOMEKYTOUHOM aTTECTAIllUU U TEKYILIEMY
KOHTPOJIIO 3HAHUIA.

Tema 4. KBantoBas gusuka 30 CaMocTosTEIbHOE U3YUYEHUE OTIEIbHBIX TEM
y4ueOHOM TuTeparypsl. BeimonHeHne
KOHTpOJIbHOM paboThl. [ToaroroBka
IIPOMEKYTOUHON aTTECTAllUU U TEKYILEMY
KOHTPOJIIO 3HAHU.

Tema 5. Cratuctuyeckas puszmka u 16,2 CamocTosTenbHOE U3YUYEHHUE OTACIIBHBIX TEM
TEPMOANHAMHUKA y4eOHOU TuTeparypsl. BoinonHeHne
KOHTpPOJIbHOM paboThl. [ToaroToBka k
MIPOMEKYTOUYHOM aTTECTALMU U TEKYLIEMY
KOHTPOJIIO 3HAHUH.

Bcero 246,2

5.2. IlepeyeHnb yueOHO-METOANYECKOT0 00ecTeYeHUs JIA CAMOCTOATEIbHO padoThI
CTYJAEHTOB C YKa3aHHe MeCTa UX HAXOKIEHU:
- yueOHas nuTepaTypa — oubnroreka duimana
- METOJIMYECKUE PEKOMEH/IAINU TI0 BBIMOJHEHUIO KOHTPOJIBHON paboThl — GoHA
OIICHOYHBIX CPEACTB;
- METOAUYECKUE PEKOMEHAAIIMH 110 CAMOCTOSITENIbHON paboTe — callT punnana.

6.0oH/1 OLIECHOYHBIX CPEACTB /sl MPOBeAEHHsI IPOMEKYTOYHOM aTTeCTAIUN
00y4aromuxcs N0 JMCUUILINHE (MOIYJII0)

Byt oLIeHOYHBIX CpeCTB \ KonnuectBo
Texkymmii KOHTPOJIb
KonTtposnbHas pabota 2
KypcoBast paboTta (KypcoBoil MPOEKT) Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
ITpoMe:KyTOYHBII KOHTPOJIb
OK3aMeH 1
3auer 1

@DOH/T OTICHOYHBIX CPEJICTB MPECTABIICH B MPUIIOKEHUH K pabodeil mporpamMme

/.IlepeyeHb OCHOBHO M IONIOJHUTEIBHOI JUTEPATYPbI

7.1. OcHOBHas1 JUTEpaTypa

ABTOpBHI, 3ariaBue H3naTenscTBO, roj Komuu-Bo
COCTaBHUTEITH
JI1.1 | I'pabGoBckmit Kypc dusuku: yueb. mocobue | Cankt-IlerepOypr : DNEeKTPOHHBIH
P.N. Jlanb, 2012. - 608 c. pecypc

Pexxum nocryma:
https://e.lanbook.com/

book/3178
JI1.2 | CaBenneB U.B. | Kypc obmie#t ¢pusuku. B 3 T. Cankr-IlerepOypr : DNEeKTPOHHBIN
Tom 1. Mexanuxka. Jlans, 2019. + 436, pecypc



https://e.lanbook.com/book/3178
https://e.lanbook.com/book/3178

MonexkynspHas pu3uka 500, 320 c.

ToMm 2. DnexTpuuecTBo U Pexxum nocryma:
marHetusM. Bomabl. OnTrka https://e.lanbook.com/
Towm 3. KBanToBas ontuka. book/113944
AtomHas ¢usnka. Pusuka https://e.lanbook.com/
TBepaoro tena. Ousnka book/113945
aTOMHOTO si/Ipa U https://e.lanbook.com/
AJIEMEHTAPHBIX YaCTHUI] book/123463

JI1.3 | bonynoB E. H. | ba3oBsrii kypc pusuku: Cankr-IlerepOypr : DIJIEKTPOHHBIN
MeXaHMKa, MOJIEKYJIsIpHas M[I'VIIC, 2020. — pecypc
(hu3uKa, IIEKTPOCTATHKA, 319¢c. —
IIOCTOSIHHBIN 2JIEKTPUYECKUN Pexxum nocryna
TOK, MardHeTU3M, BOJHOBAs https://e.lanbook.com/

OITHKA, DJIEMEHTHI KBaHTOBOM | book/156026
MEXaHUKH, aTOMHOH 1
SIEPHON (DU3HKH : YICOHUK

7.2. JlonoJIHUTEJIbHAS JJUTEpaTypa

JI2.1 | KpaBuenko H. | ®usuka : yueOHUK U Mockaa : DNEeKTPOHHBIN
1O. MPAKTUKYM JUJIsl BY30B N3parenbcTBO pecypc
IOpaiiT, 2020. — 300
¢. — Pexum nocryna
https://urait.ru/bcode/4

50821
JI2.2 | Aiizennon A. | ®usmKa : yueOHUK U Mocksa : DNEeKTPOHHBIN
E. [IPaKTUKYM JJI BYy30B N3parenscTBO pecypc

IOpaiir, 2020. — 335
¢. — Pexum gocryna
https://urait.ru/bcode/4

50504
JI2.3 | HukepoB B. A. | ®usuka : yaeOHUK U Mockaga : DNEeKTPOHHBIN
MIPAKTUKYM JIJISI By30B N3narenbcTBO pecypc

IOpaiiT, 2020. — 415
¢. — Pexum gocryna
https://urait.ru/bcode/4

50293
JI2.4 | Sckensun ®usnka: MexaHnka, Mocksa : MUUNT .- 244
A.B. OnexTpuuecTBo. MarneTusm. 2009.- 64 c.
Kypc nexuuii: yuebnoe
nocobue

8. [lepeyeHnb pecypcoB HH()OPMALMOHHO - TEJIEKOMMYHUKAIIMOHHOM CeTH
"NUHTepHeT'", HEOOXOAUMBIX 1JIsl 0CBOEHUS JUCUUIIJINHbBI
1. OdunmaneHeIil cait Grmana
2. DNeKTpoHHasi OMOIMOTEUHAs CUCTEMa

9.MeTtoau4yeckue yKazaHus JJisi 00y4al0UUXCs M0 OCBOEHHUIO THCHHUILIMHBI

B mpoiiecce ocBoeHUs! AMCHMILUIUHBI CTYJAEHTHI JOJIKHBI MMOCETUTH JIEKIIMOHHbBIE U
NpPaKTUYECKUE  3aHATHS, MPOBOJUTh  CAMOCTOSITENIbHYIO  padOTy,  BBIIOJHUTH
KOHTPOJBHYIO pabOTy, CaTh 3a4eT.

JleK1IMOHHBIE 3aHATHS COCTABIISIOT OCHOBY TEOPETUUYECKOTO O0YUEHMsI, BKIIOUYAIOT B
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ce0sl CUCTeMaTU3MPOBAHHBIE OCHOBBI 3HAHUM 110 AUCLUITIIMHE, KOHLIEHTPUPYIOT BHUMAaHHUE
oOyuaroluxcsi Ha HauOoJee CIO0XKHBIX M Y3JIOBbIX Bompocax (usuku. B xone nexuui
IPEIoAaBaTeb U3J1araeT U pa3bsCHAET OCHOBHBIC, HAOOJIEE CIIOKHbBIE TIOHATUS TEMBI, a
TaK)K€ CBSI3aHHBIE C HEW TEOPETUUYECKUE U NMPAKTUUECKUE TPOOJIEMBI, 1a€T PEKOMEHIALIUN
Ha BBIITOJIHEHUE CAMOCTOSITEIbHOU PaOOTHI.

B xoze nexunii CTyiIeHTaM peKOMEHyEeTCH:

- BECTU KOHCIIEKTUPOBaHUE y4eOHOTO MaTepuraa;

- oOpamiaTb BHHMaHWE Ha KaTeTOPWH, TOJOXKEHHUS M 3aKOHBI, PACKPHIBAIOIINE
COJIEP’KAHME TEX WM MHBIX SBJIECHUM U NPOLIECCOB, HAYYHBIC BBIBOABI U NMPAKTUYECKUE
PEKOMEHAAMN 110 UX IPUMEHEHUIO;

- 3aJaBaTh IIPENOAABATENI0 YTOUYHSIOIIME BONPOCHI C LEJIBI0  YSICHEHUS
TEOPETUYECKUX MOJIOKECHUH.

JInst ycnemHoro oBAaIeHUs KypcoM HEOOXOAMMO MOCEIIaTh BCE JIEKIMHU, TaK KaK
TEMaTUYECKHUI MaTeprall B3aUMOCBSA3aH MEXAY COOOi.

[TpakTHueckue 3aHATHS - 3TO aKkTUBHas (opma ydeOHOro mpouecca. SABistoTcs
JOTIOJIHEHUEM JIEKLIMOHHBIX KYPCOB M CAaMOCTOSITEIbHON pabOThl 00yUaIOIIUXCs, a TaKKe
CPEACTBOM IIPOBEPKM YCBOCHUS HMMH 3HAHUM, JABAEMBIX Ha JIEKUMA U B IIpolecce
U3YYEHUS pEeKOMEeHAyeMoil nurepaTypbl. I[lpakTuueckue 3aHATUS BKIOYAIOT B ce0s
pelieHue 3aaay.

JlaGopatopHble pabOThl - y4eOHOE 3aHATHE, B paMKaxX KOTOPOTO OCYIIECTBISETCS
TOT WM WHOM HAay4YHBIM JKCIIEPUMEHT, HAIIPABICHHBIA HA MOJy4EHUE DPE3YJIbTATOB,
MMEIOIIMX 3HAYEHUWE C TOYKH 3PEHMsS YCIEIIHOTO OCBOCHMS CTYAEHTaMHU Y4eOHOMU
IIPOTPAMMBL.

[lo pe3ynbTaTaM TpoOBEAEHHON J1a0OpPaTOPHOU PabOTHl CTYIACHTOM BBIMOJHSICTCS
OTYET, TIA€ TMPHUBOAATCS BCE HEOOXOAMMbIE BBIUMCIEHUS, 3aloJIHAETCS TabyuLa
pe3yNbTaTOB WM JAETCS ONUCAHHUE ONbITa € OO0A3aTENbHOW 3alUChI0 XUMHUYECKUX
ypaBHEHUI U BbIBOJOB. Kakayro BHIOJHEHHYIO JIaOOpaTOPHYIO pabOTy CTYAEHT 00s3aH
3aIUTUTH; HA 3aIIUTE CTYIAEHT JOJDKEH II0KA3aTh 3HAHUE TEOPUU U METOJOB U3MEPEHUS,
HCIOJIb3YEMBIX B JaHHOH padoTe; yMeTh (OpMyIUpOBaTh U IOHUMATh BCTPEYAIOIINECS B
JaHHOM paboTe 3aKOHOMEPHOCTH; 3HATh OIpENEeHHs] BCEX BCTPEYAIOIIUXCS B paboTe
MNOHATUA M BEJTUYMH; YMETh AHAJIU3UPOBATh U OOBACHATH MOJIYYCHHBIE PE3yNbTaThl U
(bopMyIIHpOBaTh BHIBOJBI.

BaxxHOM 4acTbio caMOCTOSITENBHOM PabOThI SBIISAETCS YTEHUE YUYEOHOW W HAy4YHOU
auTepatypsl. B pamkax camMocTOsSTeNbHOW pPabOThl CTYAEHT JOJIKEH pPacCMOTPETh
TEOPETUYECKUN MAaTEPHUall, KOTOPbIN HE BBIHOCUTCS Ha JIEKIMOHHBINA KypC.

YacTbio caMOCTOSITENIbHONW Pa0OTHI SIBJISETCS BBIMIOJHEHUE KOHTPOJBHOW pabOTHI.
[Ipexkne ueM BBINIONHATH 3aJaHUS KOHTPOJBbHOM pPabOThl, HEOOXOAMMO H3YUYUTh
TEOPETUYECKUN  MATEpUAN, O3HAKOMHUTBCA C METOOUYECKMMHU YKA3aHUSAMU IO
BBITIOJIHEHUIO KOHTPOJIbHOM paboThl. KoHTposibHas paboTa BKIIIOYAET TEOPETUUYECKYIO U
MPAKTUYECKYI0 YacTh. B paMkax mpakTU4YeCKO 4acTu CTyA€HTaM HEOOXOAHWMO PELIUTh
341444, CTPYNIIUPOBAHHBIE IO Pa3AciaMm.

BrimonHenune u 3ammTa KOHTPOJIBHOU PabOThHI SBJSIOTCS HEMPEMEHHBIM yCIOBHEM
U1 I0IMycKa K AK3aMeHy. Bo BpeMs BBINMOTHEHHUS KOHTPOJBHBIX pabOT MOYKHO MOTYyYUTh
IPYIIIOBBIE WM WHIUBUAYAIbHBIE KOHCYJIBTAILIMN Y MPETOIaBaTENS.

[TIoaroroBka K 3K3amMeHy NPEANoIaraer:
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- U3yYEHUE PEKOMEHYEeMOU JTUTEPATYPHI;
- U3y4Y€HHE KOHCIIEKTOB JICKIIHA;
- BBIIIOJTHEHUE KOHTPOJIHHOU PabOTHI.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTHI, MPOrPAMMHOI0 o0ecredYeHns U
HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM, HCIIOJIb3YyEeMbIX
NPH OCYLIECTBJICHUHM 00Pa30BaTEJIbHOI0 MPOLecca N0 JMCUUILIMHE
[IporpammHoe  oOecrnieyeHue Il  MPOBEIACHUS  JICKUHM, JIEMOHCTpAIUU
npesentanuii: Microsoft Office 2003 u BwimIe.

IIpogeccunonanbHbie 0a3bl JAHHbIX,
HCII0JIb3yeMble /ISl H3yYeHHUs JUCHUIINHBI (CBOOOAHBIN 0CTYII)
Nudopmarmonnas cucrema «EamHOoe OKHO JocTynna K HH()OPMAIIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p rubr=2.2.74.6

11. OnucaHue MaTepuabLHO - TEXHHYECKOH 0a3bl, He00XO0AUMOM 1JIA
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPOLeEcca Mo AMCIUIIHHE

11.1. TpeOoBanus k ayauropusim (IoMelmeHUSAM, KaOMHETaAM) J1JIs1

NpoBe/leHNs] 3aAHATHI ¢ YKa3aHHEM COOTBETCTBYIONIEr0 OCHALIEHUS
YuebHas ay1utopusi sl IPOBECHUS YU€OHBIX 3aHATUM, IPETyCMOTPEHHBIX MPOrpaMMOit
crienquauTeTa (MPOBEICHUE 3aHSITHUN JICKIIMOHHOTO THUIA, 3aHATHA CEMHUHAPCKOro THIA,
IPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJbTAIIMH, TEKYIIETO KOHTPOJS U MPOMEKYTOUHON
arrectanmu) - ayauropus Ne 401. Crnenuanu3upoBaHHasi MeOesb: CTOJBI YYCHHUYECKHUE -
32 mWT., CTyJIbsl yYCHUYECKHE - 64 IIT., JOCKA HACTeHHas - | 1IT., CTOJN mpenoaaBaTes - 1
IT., CTYJ npenojasarens - 1 mr. TexHudyeckue cpeacTsa 00ydeHus: NIEPEHOCHOM 3KpaH,
MIEPEHOCHON MPOEKTOp, HOYTOYK. YUeOHO-HArjsaHble I10COOMs, OOeCIeunBaroIre
TEMaTUYECKHE WJUTIOCTPALMU, COOTBETCTBYIOIIME padodeil mporpamMme JUCIUTUIMHBI -
KOMIUJIEKT MPE3CHTAINM (XpaHUTCs Ha Kadeape).

11.2. IlepeyeHb J1a00PATOPHOTO 000PYIOBAHUSA

VYyeOHast ayauTopusi Ajs OPOBEACHHS] YYE€OHBIX 3aHATUH, NPEAYCMOTPEHHBIX
nporpamMMol crienuainTeTa (MIPOBEACHUE 3aHATHI CeMUHApCKOro Thma) - Jlaboparopus
«Duzuka», aynuropus Ne 312. Cnenuanu3upoBaHHasi MeOelb: CTOJbI yueHnueckue - 11
IIT., CTYJIbsl YUeHUYECKHe - 27 IIT., TOCKa HACTEeHHas - 1 mT., CTOJ mpernojaBarens - 1
mT., cTyn npenogaBatens - 1 mr. JlabopaTopHoe oOopyaoBaHUE: CYHIMJIbHBIA IIKA]
CHOJI - 1 wT., aMnepmeTp 1eMOHCTPALIMOHHBIN - | LIT., BECBI HACTOJIBHBIE - | HIT., BECHI
TEXHUYECKUE C pa3HOBecaMu - | IIT., yHUBEpCabHbI MUCTOYHUK nuTanus YUII-2 - 1
mT., Hacoc KomoBckoro, annapar Knemma-Jlezopma, TepMoOMETp 1€MOHCTPAIIMOHHBIN - 1
mrt. JlaGoparopuble creHabl: «l3ydyeHne CcOOCTBEHHBIX KojeOaHUN MPY>KMHHOTO
MasATHUKa», «CHSITHE BOJIbT-aMIIEPHBIX XApAKTEPUCTHK AJIEKTPOHHOM  JIAMIIBDY,
«OnpeneneHne TOPpU30HTAIBHOW COCTABJISIONIEH BEKTOpPa HAINPSKEHHOCTH MAarHUTHOIO
noyst 3emiin», «V3ydeHwe 3aKOHOB BpallaTeNIbHOIO JBWXKEHUS», «OlpeneneHue
OTHOLIEHUS TEIUIOEMKOCTEeM Bo3ayxa mertonoM KiemMmHa-/[ezopmay, «3HAKOMCTBO C
paboToii 3JeKTpoHHOTO ocuuiuiorpaday, «l3MepeHrne MOMEHTa WHEPLUHM MaxOBOTO
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KOJIeca U CHJIBI TPeHHsI B onopax», «Onpexnenenue ko3dduimeHTa BHyTpeHHET0 TPEHUS
KUJIKOCTH TI0 METOAy CTokca», «OmpeneneHHne MOMEHTa HWHEpPIUH Tejla METOI0M
KPYTWIBHBIX KoJIeOaHM», «CHITHE BOJbT-aMIIEPHBIX XapaKTEPUCTUK CEJICHOBOIO M
IepMaHUEBOT0O BBIIpAMUTENEH», «OnpeneseHne eMKOCTH KOHJEHCaTopa C MOMOIIbIO
0aJUIMCTHYECKOTO0  rajbBaHoOMeTpa»,  «V3MepeHWe  ynenbHOH  HMHTErpalbHOM
YyBCTBUTEIBHOCTH U CHSTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU (POTOIIEMEHTA C
BHyTpeHHeM (oToaddexTom doToconpoTuBieHus», «OrnpeneacHne AIUHBI CBETOBON
BOJIHB, «OmpeneneHne KOHILEHTPAllMd BOJHOTO pacTBOpa caxapa IO CPEACTBOM
noJyisipuMeTpay, «OrpenencHue paanyca KpUBU3HbBI JUH3bI C TOMOIIBI0 Koell HproToHa,
MOJIyYEHHBIX B MOHOXPOMAaTHUECKOM CBeTe», «OmpeaeneHue mokazaresist mpeloMIeHUs
CTEKJIa C TOMOIIBI0 MUKpOCKOMay, «Onpenenenne 3akoHa Maiocay. YueOHO-HaT s IHbIe
ocoOus - KOMIUIEKT IJIaKaToB.
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IIpuioxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHBLIX CPEJICTB

10 y4eOHOU TUCIUTIIMHE

OU3UKA
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1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHUS B Mpollecce
O0CBOCHHS Y4eOHOI TN CHUIINHBI

OIIK-1:

CnocobeH pemiaTh

1.1. IlepeyeHb KOMIIETEHIIU I

HHXCHCPHBIC

3aJadyn B

npodeccuoHanbHON

NEATEIBbHOCTH C MWCIOJB30BAHMEM METOJOB €CTECTBEHHBIX HAyK, MaTe€MaTHYECKOIro
aHaJIM3a U MOAEIUPOBAHUSL.

OIIK-1.2. IlpuMeHsieT OCHOBHBIE TOHSATUS W 3aKOHBI €CTECTBEHHBIX HAYK JIS
peIIeHuUs TPEeIMETHO-TPOPUIBHBIX 3a7a4

OIIK-1.3.

[Ipumenser
DKCIEPUMEHTAIBHOIO  UCCIIENOBAHUS

€CTECTBCHHOHAYYHBIE
00BEKTOB,

METO/TBI
MIPOIIECCOB,

SIBIICHUI;

DKCIIEPUMEHTHI 110 3aJaHHON METOJMKE U aHATIU3HUPYET PE3YIbTATHI

1.2.

Jranbl GOpMHUPOBAHNS KOMIIETEHIUII B MpoLecce

O0CBOCHHMS Y4eOHOM IMCIUNINHBI

TEOPETUYECKOIO
IIPOBOAUT

HaumenoBanue 3Tana Conep:xanue 3Tana Koabl popmupyembix Ha
(BuabI yueOHOM padoThI) Jramne

KOMTIIEeTEeHIIHIA,
HHIMKATOPOB

Oran 1. ®opmuposanue | Jlekuuu, camocrostensHas pabora | OIIK-1 (OIIK-1.2, OIIK-

TEOPETUUECKOU 0a3bl | CTYJIGHTOB C TEOpEeTUYECKOon 0a3oif, 1.3)

3HaHU IIPAKTUYECKHE 3aHATHS

Oran 2. ®opmuposanue | [Ipakruueckue 3aHATHUSA n | OIIK-1 (OIIK-1.2, OIIK-

YMEHHU BBINOJIHEHUE Ja00paTOPHBIX paboOT 1.3)

Oran 3. d®opmupoBaHue | BeinoiaHeHHe KOHTPOIbHBIX padboT OIIK-1 (OIIK-1.2, OIIK-

HABBIKOB  IPAKTUYECKOTO 1.3)

WCIIOJIb30BAaHUs 3HAaHUU U

yMEHUH

Oran 4. ITpoBepka | 3ammTa KOHTPOJIBHBIX paboTt, 3auer, | OIIK-1 (OIIK-1.2, OIIK-

YCBOEHHOT'O MaTepuasa 9K3aMeH 1.3)

2. Onucanue nokasarejeid U KpUTepHeB OIeHMBAHUSA KOMIETEHIM HA
Pa3IMYHBIX 3Tanax ux (popMupPoOBaAHUS, ONIMCAHUE IIKAJ OLEHUBAHUS

2.1. lloka3aTe/n U KPUTEPUHU OLICHNBAHNS KOMIIETEHIIH
HA Pa3JIMYHbIX ITanax ux GopMUpoBaHUSA

Oran Kon [Tokazarenun Kpurepun Crioco0wr
dbopMUPOBaHUSA | KOMIIETECHIIN OIICHUBAHUS OIICHKH
KOMITETCHITHH H, KOMITETCHITHI

WHJIMKaTopa

Oran 1. OIlK-1 -IIOCEIICHUE -HaJIM4Yue KOHCIIEKTA | y4acTue B
dopMupoBaHue (OIIK-1.2, | neKuuOHHBIX M| JEeKUUA TO  BCEM | JUCKYCCUU
TEOPETHYECKOU OIIK-1.3) | mpakTHYECKHX TéMaM, BBIHECEHHBIM
0asbl 3HAHUI 3aHATHI; Ha JICKIITUOHHOE

- BeJICHHUE| 00CYXKIEHHUE;

KOHCIEKTa JICKITHIL;
Otan 2. OIIK-1 -BEIIOJIHEHHE -3a1a4u pEUIeHHI | - HamucaHue
dopmupoBaHue (OIIK-1.2, | nabopaTOpHBIX BEPHO oTyeTa o
ymenuii (pemenne | OIIK-1.3) | pabor; - 3aanus | 1ab0paTOpHBIM

)51
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3a1a9u o - pelieHue 3aaad | JIabOpaTOpHBIX paboT | paboTam u
o0pa3iry) MPaKTUYECKOTO BEHITIOJTHEHBI B ITOJIHOM | PEIICHUE
3aHSATUS o0beme TUIIOBBIX 3a]a4
Ha
MPAKTUYECKUX
3QHSITHSIX
Ortan 3. OIIK-1 -HaJIM4yue - KOHTPOJIbHBIE | KOHTPOJIbHBIE
dopmupoBaHue (OIIK-1.2, | mpaBHIBHO paboThI UMEIOT | paboThI
HaBBIKOB OIIK-1.3) | BBIIOJHEHHBIX MOJIOKUTEIBHYIO
MPaKTUYECKOIro KOHTPOJIBHBIX pELEH3HI0 u
HCIOJIb30BAHUSA pabot JIOTTYIIEHBI K 3alIUTe
3HAHUU U YMEHUU
Oran 4. [IpoBepka OIIK-1 - yCIenHas - OTBETHI Ha BCE YCTHBIN OTBET
YCBOEHHOTO (OIIK-1.2, | 3ammra BOIIPOCHI 11O
MaTepuaia OIIK-1.3) | KOHTPOJIbHBIX KOHTPOJIbHBIM
pabor; paboram;
-3a4eT; -OTBETHI Ha BOMPOCHI
-3K3aMEH 3ayeTa;
- OTBETHI Ha BOIIPOCHI
HK3aMEHAIMOHHOTO
ounera
2.2. KpnTeplm OICHUBaHUA KOMIIeTeHIII/Iﬁ
10 YPOBHIO UX C(hOPMHUPOBAHHOCTH
Kon YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHITUHN
KOMIICTCHIIMH, 0a30BBbIil cpenHui BEICOKHH
WHIUKATOP
OIIK-1 (OIIK- | 3narth: 3HaTh: 3HaTh:

1.2) - OCHOBHBIE (hHU3HYECKHE | - OCHOBHBIE | - OCHOBHBIE
SIBIICHUS, SMHUIBI | GU3WYECKUE SBJICHUS, | QU3UYCCKHE SBIICHWSI,
u3MepeHus: (U3NYECKUX | €IUHUIBI  U3MEPEHHS | €IUHULBI  U3MEpEeHus
BETTUYHH. (GU3HYECKUX BEIMYHH, | (PU3HUYCCKUX BEIIMYMH;
Ymern: - OTBITHBIE | -  (yHIAMEHTAIbHbIC
- IPUMEHSTH METOBI 000CHOBaHHS MOHSTHSI, 3aKOHBI H
TEOPETHYECKOTO OCHOBHBIX (DU3UYECKUX | TEOPHUH KIACCHUECKOMN
WCCIICIOBAHUS 3aKOHOB. u COBpPEMEHHOM
(bu3UYECKUX SIBICHUH, YmeTh: buzukwy;

MIPOIIECCOB U OOBEKTOB. | - MPUMEHSITH METOIbI - OTIBITHBIC

Baaners: TEOPETHYECKOTO 000CHOBaHUS

- MaTeMaTHYEeCKUMU | UCCIEOBAHUS OCHOBHBIX (DH3MYCCKHUX

METOIaMHI penieHus | pU3NIECKUX SIBICHUM, 3aKOHOB.

TUTIOBBIX 3a7a4. MIPOIIECCOB U OOBEKTOB; | YMeETh:
- IPUMEHSATH METOBI - IPUMEHSATH METOBI
AKCTIEPUMEHTAIBHOTO TEOPETHIECKOTO
UCCIIEI0BAHUS UCCIICTOBAHMS
(bU3UYEeCKUX SIBJICHUH, (bU3UYEeCKUX SIBICHUH,
MPOIIECCOB U OOBEKTOB. | MPOILIECCOB M OOBEKTOB;
Baaners: - IPUMEHSTH METObI
- METOJIaMH | SKCIIEPHUMEHTAIBLHOTO
AKCIIEPUMEHTAILHOTO UCCIIETOBAHMS
UCCIIEI0BAHUS (U3HYECKUX SIBICHUH,
(bU3HYECKUX  SIBJICHUH, | MPOIIECCOB M OOHEKTOB;
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MIPOIIECCOB  OOHEKTOB
- MATEMATUUYCCKUMHAU
METOIaMH peleHus
TUITIOBBIX 3aJ1a4.

- aHAJTM3UPOBATh
pe3yJIbTaThI
UCCIICIOBAHMS.
Baagers:

- METOAaMHU
TEOPETUIECKOTO
UCCIICIOBAHHSI
(GU3HYECKUX  SBJICHHIA,
MPOIIECCOB U 00BHEKTOB
- METOaMHU
AKCIIEPUMEHTAIBHOTO
WCCJICTOBAHMS
bU3NYeCKUX SIBIICHHIA,
MIPOIIECCOB B 0OBEKTOB

- MaTreMaTHYeCKUMHU
METOJIaMU  pELICHUS
TUIOBBIX 337124,
OIIK-1 (OIIK- | 3naTh: 3HaTh: 3HaTh:
1.3) - METOJUKY IPOBEICHHUS | - METO/IUKY | - METOAUKY
HKCIIEPUMEHTOB. IIPOBEACHUS IIPOBECHUS
Ymers: JKCIEPUMEHTOB HKCIEPUMEHTOB
- MIPOBOJUTH | -OCHOBHOE -OCHOBHOE
dusnueckue U3MepeHus. | 000pyI0BaHUE i | 00opyi0BaHue s
Baagers: IIPOBEICHUS IIPOBEICHUS
-METOJMKONW MOCTAaHOBKHU | SKCIIEPUMEHTOB. JKCIIEPUMEHTOB
¢buznyeckoro Ymern: - MaTeMaTH4ecKue
IKCIEPUMEHTA. - IIPOBOAMTDH | METOJIbI 00paboTKH
buznUeckue JTAHHBIX.
U3MEpEHHUs Ymers:
- oOpabaTsIBaTh | - IPOBOJIUTH
pe3yIbTaThl busnueckue
buznyecKux U3MEPEHUS
U3MEpEHUH. - o0pabaTbIBaTh
Baangers: pe3yIbTaThl
-METOANKOU bu3neckux
IIOCTaHOBKH N3MEPEHHUI;
¢du3uveckoro - IIPEJICTABIIST
HKCIIEPUMEHTA pe3yNbTaThl
-METO/1aMHU pacuera | SKCIIEpUMEHTA.
MIOTPELIHOCTEN Baaners:
U3MEPEHUI IIpU | -METOJAUKOMN
MIPOBEICHUU MTOCTaHOBKH
¢du3uveckoro ¢du3uveckoro
DKCIIEPUMEHTA. JKCIIEPUMEHTA
-METO/IaMU pacuera
MIOTPELIHOCTEN
W3MEpPEHUI npu
IIPOBEICHUU
(bU3UIECKOTO
AKCIIEPUMEHTA.
- HaBbIKAMU aHaJIM3a
AKCIIEPUMEHTAIIBHBIX
JTAHHBIX.
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2.3. Ikanabl ouenuBanusi opMHUPOBAHNUS HMHAUKATOPOB J0CTUKEHUS
KOMIIeTeH Ui

a) lllkaJjia oueHMBaHUSA KOHTPOJbHBIX padoT

IlIxana oueHUBaHUsA Kpurepuu onieHuBaHus

3auTeHo Bce nHnuKaTopsl TOCTHKEHHI KOMIECTECHIMH COPMHUPOBAHBI HA
YpPOBHE HE HUXKe 0a30BOTO.

JlaHbl OTBETHI Ha BCE TEOPETUYECKHME BOMPOCHL. Bce pacuers
BBIITOJIHCHBI BEPHO U UMCIOT HeO6XOIII/IMBIe IHOACHCHUA

Hesauteno Bce nHaMKaTOpB! JOCTHIKEHUH KOMIIETEHIMU c(hOpMUPOBaHBI Ha
YPOBHE HMKE 0a30BOrO.

B pacuerax nomymieHsl OHIMOKM, HEOOXOJMMBIC TTOSICHEHHS
OTCYTCTBYIOT, UMCIOTCA OILIIMOKHU B TCOPCTUICCKUX BOIPOCAX.

0) IlIkana oneHUBAHUS IK3aMeHa

IIIxana oneHuBaHuUsA Kpurepun oniennBanus

OLIEHKA «OTJIHYHO» Bce uHauKaTOphl TOCTHKEHUN KOMIIETEHLUH C(HOpMUPOBAHBI
Ha BBICOKOM YPOBHE M CTYAEHT OTBEYAET Ha BCE JOMOJIHUTEIb-
HBI€ BOIIPOCHI.

Teopernueckoe copepkaHue AUCUUILUIMHBL OCBOEHO IOJIHO-
CTbO, 6€3 mpobenoB. CTYAEHT JEMOHCTPUPYET MOJHOE COOT-
BETCTBUE 3HAHUI, yMEHUH U HaBBIKOB MOKAa3aTeNsIM U KpUTeE-
pHSAM OLICHWBAHUS MHIUKATOPOB JOCTHKEHHS KOMIIETEHIIUU HA
dbopmMupyeMom JTUCLUTIIIMHON YpOBHE. Onepupyer
NpUOOPETEeHHBIMU 3HAHMAMHU, YMEHUSIMU U HaBBIKAMH, B TOM
YlCclie B CUTyalUsIX IMOBBIIIEHHOW cioxHOCTU. OTBEyaeT Ha
BCE BOMNpPOCHI Omiieta 0e3 HAaBOAALIMX BOIPOCOB CO CTOPOHBI
npenojasatens. He ucneIThIBaeT 3aTpyAHEHUN NPU OTBETE HA
JIOTIOJIHATEJIbHBIE BONPOCHI. 3a7ady peInil IPaBHIBHO.

OLIEHKA «XOPOLI0» - OAMH MHAMKATOP JOCTUKEHHS KOMIETEHIIMH C(HOPMHUPOBAH
Ha BBICOKOM YpOBHE, a Jpyrue HWHAMKATOPHl JOCTHUKCHHUS
KOMITETEHIIMH C(POPMHUPOBAHBI HA CPEHEM YPOBHE;

- BCE MHJUKATOPHI JOCTHKEHUM KOMIETCHIIUU CPOPMHUPOBAHBI
Ha CpeJHEM YpOBHE, HO CTYJICHT apryMEHTHPOBAHHO OTBEYACT
Ha BCE JIONIOTHUTENIbHBIE BOIIPOCHI,

- OJIMH WHIMKATOp AOCTH)KEHUN KOMIETeHLHUU c(HOPMHUPOBAH
Ha CpeIHEeM YpOBHE, a Ipyrue Ha 6a30BOM ypOBHE, HO CTYACHT
YBEpEHHO OTBEYAET Ha BCE JIOTIOJTHUTEIBHBIE BOTIPOCHI.
TeopeTnueckoe colepkaHue TUCIUILUIMHBI OCBOEHO TOJHO-
cThl0, 0e3 mpobenoB. CTyIEeHT JEMOHCTPUPYET MOJTHOE COOT-
BETCTBUE 3HAHWI, YMEHHUI M HABBIKOB MOKA3aTeNsiM U KpUTe-
pUsAM OLUCHUBAHUA HHANKATOPOB JOCTHIXCHUA KOMIICTCHIIMN Ha
bopmMupyeMom JTUCIUTLTAHOM YpPOBHE. Omnepupyer
NpUOOPETEHHBIMU 3HAHUSMH, YMCHUSMH W HaBBIKAMH; €ro
OTBET TPEACTABISACT TPAMOTHOE W3JIOKEHHE Y4eOHOTO
MaTepualia IO CYIIECTBY; OTCYTCTBYIOT CYIICCTBEHHBIC
HETOYHOCTH B  (OPMYJIUPOBAHUHM TOHATUH; IPaBHIBHO
MPUMEHEHBl TEOPETHYECKUE TIOJIOKEHUS, TOATBEPIKICHHBIC
npuMepamu. Ha 1Ba TeOpeTHYECKHMX BOIpPOCa CTYIEHT Jall




IIOJIHBIE OTBETHI, HaA TpeTI/Iﬁ - IOpHU HaBOJJAIINX BOIIPOCax
npenoaaBaTeiis. HpI/I OTBCTC Ha JOMOJJHUTCIIBHBIC BOIIPOCHI
J0IIYCKA€T HETOYHOCTH. 33,[[&‘1}’ pEeIInII.

OLICHKa - Bce nHAMKATOPBI JOCTHKEHUI KOMIIETEHIUN C(hOPMUPOBAHBI
«YAOBJICTBOPHUTEJIBHO» Ha 0a30BOM YpOBHE;

- OJIMH MHIUKATOp JTOCTMKEHUS KOMIIETEHIIMUA C(HOPMHPOBAH
Ha 0a30BOM YpOBHE, JIpyrHe Ha CpPeJHEM YPOBHE, HO CTYACHT
3aTpyJHAETCS OTBETUTH Ha JOMOJIHUTEIbHBIE BOIPOCHI.
Teopernueckoe comepKaHUe JUCLUILUIMHBI OCBOCHO YaCTHYHO,
HO IpoOJIEMbl HE HOCAT NPUHIMIMAIBHOrO Xapakrepa. Cry-
JEHT IEMOHCTPUPYET HEIIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUN
U HaBBIKOB IIOKA3aTelsIM U KPUTEPUSAM  OLICHUBAHMUS
UHAWKATOPOB JOCTHKEHHMsSI KOMIIETEHIMM Ha (opMupyemMom
JUCHUIUIMHON YpOBHE: JIOMYCKAIOTCSI 3HAUUTENIbHbBIE OIIMOKH,
IIPOSABIIAETCS  OTCYTCTBHE 3HAaHMM 110 psALy BOIPOCOB.
3aTpyHsAETCS OTBEYaTh Ha JOIMOJIHUTEIbHBIE BOIPOCHL. 3a1auy
pent Ha 50%.

OLICHKA WHanuKaTopel JOCTHKEHUS] KOMIETEHIMH Cc()OpMUpOBaHBI Ha
«HEY/I0BJIETBOPHUTEIbHO» YpOBHE HUXKe 0a30BOr0 U CTYACHT 3aTPYAHSAETCS] OTBETUTh Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

Teopernueckoe conepxkaHue AUCLHUIUIMHBI OCBOCHO YaCTUYHO.
CTyneHT NeMOHCTPUPYET SIBHYIO HEAOCTAaTOYHOCTb WJIM IOJI-
HOE€ OTCYTCTBME 3HAHHWI, YMEHMH M HABBIKOB Ha 3aJaHHOM
ypoBHE C(POPMHUPOBAHHOCTH WHAWKATOPOB JOCTHXKEHHS KOM-
NIETCHLINH.

B) lllkasia oueHnBaHus 3a4era

IIIxana oneHuBaHUsA Kpurepuu onieHuBanus

3auTeHo Bce unnukatopbl JOCTHXKEHUH KOMITIETEHIIMU C(OPMUPOBAHbI Ha
YpOBHE He HMXKe 0a30BOro M CTYAGHT OTBeyaeT Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI

-IIPOYHO YCBOWJI IIPEyCMOTPEHHBIN IPOrpaMMON MaTepuall;

- IPaBWJIBHO, apPTYMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI;

- TOKa3aJl IIyOOKME CHUCTeMaTH3MPOBAaHHBIE 3HAHUS, BiaJeeT
IIPUEMaMHU PACCYXKIEHUS U COIMOCTABISET MAaTEpPHAl U3 Pa3HbIX
HCTOYHUKOB: TEOPUIO CBA3BIBAET C IIPAKTUKOM, APYTUMHU TEMaMU
JAHHOTO Kypca, IPYTruX U3y4aeMbIX IIPEIMETOB;

- 6e3 o1MOOK BBHIIOJIHUII MPAKTHUECKOE 3aJJaHHe

Hezauteno Bce unnukatopbl JOCTHKEHUI KOMITIETEHIIMH C(OPMUPOBAHBI Ha
YpOBHE HHXke 0a30BOr0 M CTYICHT 3aTPYyAHSETCS OTBETUTh Ha
JIOTIOTHUTEIbHBIE BOMPOCHI.

BeicTaBisierca  cTyneHTy, Koropblii He chpaBuics ¢ 50%
BOIIPOCOB U 3aJaHUll Ouiera, B OTBETaX Ha JAPYrue BOIPOCHI
JOMYCTHJI CYyIeCTBeHHble omMOku. He MokeT OTBETUTh Ha
JIOTIOJTHUTEJIbHBIE BOMPOCHI, MPEJIOKEHHBIE PENOJaBATEIIEM.

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MATEePHAaJIbl, He00X0AUMBbIE ISl
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB, XapPAKTEPHU3YIOIIHUX ITANbI

(GopMmupoBaHus KOMNIETCHIUIA
Kon Otanbl GOPMUPOBAHUS TumnoBsie 3a7aHUs
KOMIIETEHLINH, KOMIETECHIINU (OLIEHOYHBIE CPEICTBA)




WHJIKaTOpa

OIIK-1 (OIIK-1.2,
OIIK-1.3)

Oran 1. ®opmupoBaHue
TEOpETHIECKOM 0a3bl 3SHAHUI

- TUCKYCCHSI: BOIIPOCHI JIJIst
00cyxIeHus (METOIUYECKHE
PEKOMEHIAINU JJIs TPOBEICHUS
PAKTUYCCKHUX 3aHSATHH )

Oran 2.  @®opmHupoBaHHUE
yMEHU# (pelieHue 3ajaqyu Io
obpasiy)

- HalMCcaHue OTYETa 10
1abopaTOpHBIM paboTaM U PEIICHHE
TUTIOBBIX 33/1a4 Ha MPAKTUIECKUX

3aHATHIX C UCIIOIHL30BAaHUEM ITAKETOB
MPUKJIAHBIX TPOTPaMM U OHJIANH
KaJIbKYJIATOPOB IIpH padoTe ¢
pa3MepHBIMU BEITMYUHAMU

- KOHTPOJIbHAs paboTa: NepeyYCHb
BOTIPOCOB I10 BapUaHTaM
(MeToIMUecKre PEKOMEHIAINH )

Oran 3.  dopmupoBanue
HaBBIKOB MPAKTUYECKOTO
UCIONIb30BAaHUSl  3HAHUM U
YMEHUH

Otan 4. [IpoBepka
YCBOEHHOI'O MaTepuaia

- BOIIPOCHI K 3a4eTy, 3K3aMEHY
(npunoxenue 1)

4, MeTOIll/I‘leCKI/Ie MaTepHUualbl, onpeac/Jasaiomue npoueaypbl ONCcHUBAHUA 3HaHI/II7[,
yMeHl/Iﬁ 1 HABBIKOB

3auer

3a4yeT MpOBOIUTCS B 3aJaHHBIA CPOK, COTJIaCHO rpaduKy y4eOHOTo Mpoliecca.
3ayer mnpoxoaut B ¢opme cobecenoBaHMs 1O OwieramM, B KOTOPbI€ BKJIIOUYAIOTCS
TEOPETHUECKHE BOMPOCHI W 3amada. [Ipu BBICTABICHHH OIEHOK YYWUTHIBACTCS YPOBCHD
MPUOOPETEHHBIX KOMITETEHIIMNA CTy/IeHTa. AyAUTOPHOE BpeMsl, OTBEJEHHOE CTYACHTY, Ha
MOJAr0TOBKY — 30 MUH.

JK3aMeH

[IpoBouTCA B 3a7aHHBIN CPOK, COTJIACHO rpaduKy ydeOHOro mporecca. JK3aMeH
poXoauT B opme cobecenoBaHus 10 OuieTaM, B KOTOPBIE BKIIOUAIOTCS TEOPETHUCCKUC
BOMpoChl. [Ipy BBICTaBICHMHM OIIGHOK YYHUTBHIBACTCS YpPOBEHb IMPHOOPETEHHBIX
KOMITETCHIIMHA CTYyJIeHTa. AyJIUTOPHOE BpeMs, OTBEICHHOE CTYACHTY, Ha TOATr0TOBKY — 30
MHH.

KourpouabHas padora

OTO BHEAYTUTOPHBIA BHJl CAMOCTOSITEIBHON pPaldOTHI CTyAeHTOB. KoHTpombHas
paboTa BKJIOUAET B ceOs 3a/1au, OXBATHIBAIOIINX H3ydaeMble pasnensl ¢pusnku. PadoTa
BBITIOJIHSIETCSI 10 BapUaHTaM, COTJIaCHO Mociennen nudpe mmdpa u caaetcst Ha MPOBEPKY.

[Toce mpoBepkr KOHTPOJIbHAS paboTa BO3BpAIACTCs CTYACHTAM JJIsl TTOATOTOBKHU
ee 3alluTe.

3amuTa KOHTPOJBHOW pabOThl MPOBOAUTCA HA 3K3aMEHAI[MOHHOM ceccuu W
ABIIIETCS OCHOBAaHMEM JUISl JOIyCKa CTyJeHTa K 3k3aMeHy. llpu 3ammre KOHTPOIHHOU
paboThl CTYAEHTHl JIOJDKHBI OTBETUTh HA TEOPETUUYECKHE BOMPOCHI TIO TEMAaTHKE
KOHTPOJILHOH pabOoTHI.
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TemMaTnka KOHTPOJILHOM PpadoThI Nel
KunemaTtnka nmoctynaTeabHOTO 1 BpallaTeIbHOTO ABUKCHU;
JlvHaMUKa MOCTYMAaTEILHOTO ABUKCHUS, 3aKOH COXPAHEHUSI UMITYJIbCA,;
Mexannueckas padota, MomHocTh, KIT/I;
DJIEMEHTHI CEUAIBHON TEOPUH OTHOCUTEIILHOCTH;
JlnHaMuKa BpamaTeaIbHOTO JBUXKEHUS;
MexaHuKa KUJIKOCTEN U ra30B; MEXaHUYECKOE HANPSKEHUE, 3aKOH ['yka;

ook wnE

TemaTnka KOHTPOJIbHOM padoThI Ne2
DIIEKTPOCTATUKA
[TocTosiHHBINM TOK
Maruerusm
Konebanus 1 BoJIHBI

e

IIpakTuyeckue 3aHATHS

[TpakTHueckue 3aHATHSI — METOJ PEPOIYKTUBHOTO 00y4YeHHMsI, 0OeCIeunBatoni
CBSI3b TEOPUU U MPAKTUKH, COJICHCTBYIOIINUNA BBIPAOOTKE Y CTYJACHTOB YMEHUN U HaBBIKOB
MPUMEHEHUS 3HAHUHN, TIOTYYEHHBIX HA JICKIIUU U B X0JI€ CAMOCTOSITEIbHON pabOTHI.

[Tpu nmpoBeneHNU MPAKTUYECKUX 3aHATHI CTyIEHTaM Ipe/IaraloTcs ABa BUAa 3a/1a4
0 TeMaM, OTBEICHHBIM Ha MpPaKTUYECKOEe 3aHATHE (COrjlacHO padouel mnporpamme
y4eOHON AMCIUIUIMHBI):

- TUIOBBIE 3aJa4M, 00pa3llbl, PEIICHUS KOTOPBIX OBUIM PACCMOTPEHBI Ha JIEKIIUH,
MIPHU UX PEIICHUH MPUMEHSETCS] OJHO MpaBuiio ((popmyna, 3aKOH);

- 337]a4M, TpeOYIOIIHUE MJisl PEIICHHs] TPUMEHEHUs] HECKOJbKUX MpaBuil (dpopmy,
3aKOHOB), MOCTpoeHUs rpadukoB. Kak mpaBuio, oOpas3ipl TakMx 3adad Ha JIGKIHSIX HE
paccMaTpuBarOTCA.

JAuckyceust

[Tpu mpoBeeHNU TUCKYCCUM CTYACHTAM JUIsl OOCYKIEHUS TIPEIIararoTCs BOTPOCHI
0 TeMe, OTBEJICHHOW Ha MPaKTUYECKOe WU JabopaTOopHOE 3aHsATHE (COTIIacHO pabodeit
nporpaMme y4eOHOM aucuMIuIMHbI). [Ipu oTBeTe Ha BOMPOC CTYIAEHT JOJDKEH PACKPBITh
TEeMY, yKa3aTh Pa3MEPHOCTH UCIOJIb3YEMbIX (PU3UYECKUX BEIMUMH U UX CMBIC]I.

JlaGopaTopHas padora

[IpoBenenue J1abOpaTopHBIX PAOOT MO3BOJISIET CTYJAEHTAM YIIyOUTb W 3aKpPENUTh
TEOPETUYECKUE 3HAHUS, PAa3BUTHS HABBIKOB CAMOCTOATEIHLHOTO SKCIEPHUMEHTHPOBAHUS.
Bxitoyaer MOArOTOBKY HEOOXOMUMBIX JUIsl  OMbITa  (IKCIEPUMEHTa) TPUOOPOB,
00Opy/IOBaHUs, COCTaBJICHHUE CXEMbI-IJIaHa OIbITa, €ro TMPOBEICHUWE U ONHCaHUE.
VYyamuecss npuoOpeTaloT yMEHHsT U HaBBIKM, HEOOXOJUMbIE UM B MOCIEAYIOIIEH
npodeccCuoHaNbHOM  AESTENPHOCTH M CIMOCOOCTBYIOT — (OPMHUPOBAHUIO MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H 3aKOHOB (PU3UKH U UCCIETYyEMbIX SBJICHUH.
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IHpuiaoxenue 1
Bonpocs k 3auéTty

Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHocTH «3HATD»

[Ipeamer u 3agaun pusuku. OCHOBHBIE OHATHS MeXaHUKU. CHcTeMa eTMHUII.

Kunemaruka. YpaBHeHus JBM>KeHNUSI MTHOBEHHBIE CKOPOCTh U YCKOPEHHUE.

3. Kunematuka BpamiaTeilbHOTO JBIKEHHUS. YTJIOBbIE CKOPOCTh U ycKopeHue. CBs3b

MEXIy JIMHEMHBIMA M YIJOBBIMM XapaKTEpPUCTHKaMHU JBIKeHHs. HopmaibHoe,

TaHI€HIMAJIbHOE U MTOJIHOE YCKOPEHHE.

Junamuka tBepaoro tena. [Tonsatus cuisl u Maccebl. 3akoHbl HploTOHA.

JluHamuKka BpamieHuss TBEpHOro tena. MoMeHT cwibl. MoMeHT nHepuuu. OCHOBHOU

3aKOH BPAIlaTEIbHOTO ABUKECHUS.

MoMeHThI HHEPITUHU CTEPKHS, 00py4a, nucka. Teopema LlTeitnepa.

Cunsl ynpyroctu. Bunel nepopmanuu. 3akon I'yka.

8. Cunbl TpeHusi TOKOs, CKOJbKeHuss U kadueHud. Cuna comportusieHus. Dopmysa
Crokca.

9. Cusbl uHEpIUU

10.Craruka. YciioBust paBHOBECHUS TEIl.

11.Bec tena u ero wuzMepeHue. CHilbl TATOTE€HUA. 3aKOH BCEMHUPHOIO TATOTEHHUS.
Kocmuueckue ckopoctu

12.MOMEHT KOIMYecTBa ABMKCHUS. 3aKOH COXPaHEHHUS MOMEHTA KOJMYECTBA JBHKEHUS
(umnynbca). 'upockonuueckuit 3 exT.

13.3aKk0H COXpaHEHUS UMITYJIbCa

14. PaGota u sHeprus. MomHOCTh. DHEprusi KHHETHYECKasi U MOTEHLIUAIbHAS.

15.3aK0H coxpaHEeHHs JHEPTUU B MEXaHUKE.

16.[locTynaTel crnenHaAlbHON TEOpUU OTHOCUTENBHOCTH. I[IpeoOpazoBanusi ['anmumes u
JlopeHiia.

17.OneMeHTapHbIid 3apsii. OJEKTPUYECKHM 3apsii Teld. 3aKOH COXpaHEHUs 3apsja.
DnekTpocratuka. 3akoH KynoHa.

18. DnexTpudecKoe mojie U ero XapaKTepUCTUKH. 3aKOH cyneprno3uriny. CHUIOBBIE JIMHUH

19.0nexkTpuyeckoe  moie  BHYTPU  NPOBOJHUKOB U AMDJIEKTPUKOB.  Bekrtop
MOJIIPU30BAHHOCTH.

20.Teopema ["'aycca u mpuMepsl €€ UCI0JIb30BaHMUS.

21. IToTeHMan 3JEKTPUYECKOro Mojs. Pa3HOCTh MOTEHIMAIOB. ODKBUIIOTEHI[MATbHAsS
MOBEPXHOCTh

22.0Heprusi 1 00bEMHAs TJIOTHOCTh SHEPTUU BJEKTPUUYECKOTO MoJisl. 3akoH JlKoyrs-
Jlenna

23. Dnexrpoémkocth. Konaencaropsl. [Lmockuit koHaeHcaTop.

24.CoenuHeHNs] KOHIACHCATOPOB.

25.TTocTostHHBIN TOK: OCHOBHBIC MOHATHA. CHila TOKa.

26.271eKTpuyuecKoe ConpoTuBieHne. 3akoH Oma A1 OAHOPOJHOTO y4acTKa IemH. 3aKOH
Owma B nuddepennuansHOi popme.

27. DnexTpoABIKyIIas cuia. 3akoH OMa Jyist TOJTHOM LIETIH.

28.CoenuHeHuns pe3ucTOpoB

N =
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29.BexTop MHIYKUUA MAarHUTHOTO ToJid. JIMHUM MHAYKIUs MarHuTHOTO mnosis. [IpuHiun
CYTIEpIIO3UIIHNH.

30.. MarauTHoOe€ 1oJie B BeliecTBe. BekTop Hanps>kEHHOCTH MAarHUTHOTO TIOJIS.

31.3akon buo-CaBapa-Jlamiaca. MarHuTHOE o€ MPSIMOJIMHEHHOTO U KPYTOBOT'O TOKA.

32.Cuna JlopeHia.

33.Cuna  Awmmepa. MarHuTHbli MOMEHT BHTKa ¢ TOKOM. [IpuHIMIBI paboTHI
AIEKTPOIBUTATEIICH.

34.9nextpomarautHas uHAyKIwMsA. Oneitel Papanes. [Ipasumno Jlenmna. Tparchopmarop.

35.5IBneHusT CaMOWMHIYKIIMA W B3aWMHOW WHAYKOUH. WHIYKTUBHOCTh. ODHEPTUs
MarHUTHOTO TIOJISI.

36. [TomympoBoHUKH. P-N-Tiepexoap

Bomnpocs! ajs1 npoBepku ypoBHs o0yueHHocTH «Y METD»

1. Chopmynupyiite 3aKOH COXpaHEHUS MEXaHUUYECKOH »Hepruu. [[si Kakux cCUCTeM Ten

CIIPAaBEJINB 3aKOH COXPaHEHUS MEXaHU4YECKOU JHEPTUH ?

Kak n3MeHsieTcst sHeprusi MEXaHU4eCKOM CUCTEMBI ITPU HAJTMYUU CUJIbI TPEHUS?

ChopMynupyiiTe 1 HAMUIIUTE YTO TAKOE MOMEHT CHUJIbI?

JlaliTe onpeneneHne JIMHENHOW U YIJIOBOM CKOPOCTH.

Kaxk cBsi3aHbI JINHEWHBIE U YIJIOBBIE BEIUYUHBI IPU BPAIIATEIIbHOM IBUKEHUN?

Omnpenenenre MoMeHTa HHEPLUMH. PU3NUECKUI CMBICTI MOMEHTA UHEPLIMH.

Kak BpluMcHsieTcss KMHETUYECKas SHEPrus NpH MOCTYNATEIbHOM W BpallaTebHOM

IBUKCHUSX ?

8. Hamummre nBe Qopmbl 3amuick BTOPOTO 3aKOH AMHAMHUKH TIOCTYMAaTENbHOTO |
BpAILIATEIBLHOTO IBUKCHUH.

9. BbluncnaATh MOMEHT WHEPIHMH MaxOBOTO Kojeca W CHIIy TPEHHS B OIOpe II0
AKCIIEPUMEHTAJIbHBIM JIaHHBIM.

10.OcymiecTBIATh U3MEPEHUS ITAHTCHIIUPKYJIEM.

11.Ha TexHHYECKUX Becax OMpeAC/IsaTh Maccy Ipy3a.

12.HaBbikamu pabOThI C CEKYHIAOMEpPOM JUIsl ONpENeTICHUS BPEMEHU IMPOTEKAIOIIETO
nporecca.

13.HaBblkamMu 1O BBIYUCICHUIO KOd(DPUIMEHTA BHYTPEHHETO TPEHUS >KHIKOCTH TIO
AKCIEPUMEHTAIILHBIM JJAHHBIM

14.HaBbikamu pabOTbl ¢ MUKPOMETPOM ISl MOJTYUYEHHUS SKCIIEPUMEHTAIbHBIX JJAHHBIX.

15.HaBbikamu paboOThl ¢ MacIITAOHOW JIMHEUKOW ISl OMPENEIICHUS PACCTOSHUS MEXTY
npeIMeTaMH.

16.BbIYuCHATh HANPSKEHHOCTh AJIEKTPUYECKOTO TIOJIE TOYEYHOro 3apsija, CUCTEMBI
TOYECUHBIX 3apsIIOB, CPEPHI.

17.ITpumenste Teopemy ["aycca k pacy€Ty HapsHKEHHOCTH AIEKTPUUYECKUX MOJIEH

18.BeranciisiTh TOTEHITMAT JIEKTPUUYECKOTO TOJI U Pa3HOCTh MOTeHIManoB. CTpOUTh
SKBUIIOTEHIIMAJIBHBIE TTIOBEPXHOCTH.

19.PaccuuthIBaTh 3JIEKTPOEMKOCTh YEAMHEHHOTO TPOBOAHUKA, MJIOCKOTO KOHACHCATOPA,
COEIMHEHHSI KOHJIEHCATOPOB

20.Bbraucnste S3HEPTUIO U PabOTY AJIEKTPUIECKOTO MOJIS

21.ITpumensts 3akoH OMa A7 OTHOPOAHBIX LIETIel TOCTOSIHHOTO TOKAa B MHTETPajIbHOU U
auddepeHnnanbHol hopme.

No ko
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22.BbIuuCasTh CONMPOTUBICHUE MPOBOAHUKA

23.BbiuncisaTe pacnpeeneHre TOKOB U HaMPSKEHUH MPU MOCIe10BaTEIbHOE U
napajijieIbHOEe COEAMHEHUH MPOBOAHUKOB.

24 ITpumensTsh 3akoH OMa 1J1 HEOTHOPOIHBIX LIENEe MOCTOSIHHOIO TOKa B MHTErPaJIbHON
u qudpepenmanbaon hopme

25.Bpraucisats paboTy U MOIITHOCTH TOKA.

26.ITpumensts 3axonbl Kupxroda i pacuera pa3BeTBICHHBIX IETEH.

27 Ilpumenenus 3akoH buo-CaBapa-Jlammaca 111 HaxOXACHHS MArHUTHOTO —TIOJIS
MPSAMOJIMHEUHOTO U KPYTrOBOr'O TOKA.

28.Berauciats cunbl Jlopenmia u Ammepa.

29.ITpuMeHsTh 3aKOH AIEKTPOMArHUTHON WHYKIIHH.

30.BerancnsaTe mapameTpsl TpaHchopmaTopa.

Bonpocsl asst npoBepku ypoBHs 00ydyeHHOcTH «BJIA/TETD»
Brnanenue HaBbIkamMu perieHus 3a71a4, MpeCTaBICHHBIX B KOHTPOJBHBIX padoTax.

[Ipumeps! 3a1au:

1. Kunemaruueckoe ypaBHEHHE IBUKEHUS MaTEPUATbHON TOYKH MO MNPSIMOU (OCh X)
nMeeT BUAX =A +Bt+C t3, rie A=4mMm, B=2wm/c, C=-0,5 M/Cz_ Jlist MOMeHTa
BpEMEHHU t; =2 ¢ ompenenuTh: 1) KOOpAUHATY X1 TOUKH; 2) MTHOBEHHYIO CKOPOCTh V7]
3) MTHOBEHHO€ YCKOPEHHE a;.

2. Teno Bpamaercsi BOKPYT HEMOIBUKHOM OCH TI0 3aKOHY, BhIpakaeMoMy (HOpMymon ¢ =
10 + 20t - 2 t* (puc. 1). Haiiqure 1m0 BeIMYHHE U HANPABICHHUIO [OJHOE YCKOPCHIE
TOYKH, Haxozsieicss Ha pacctogsHun R = 0,1 M oT ocu BpaiieHus, 1jisi MOMEHTA
BpeMeHu t; = 4 c.

3. Ha ropusonTanpHO# Tu1aTGopMe MIaxXTHOW KIIETH CTOUT YeJOBeK Maccoi m = 60 Kr.
OnpenenuTh cwily JaBlieHUs 4delloBeka Ha Iwiatrgopmy: 1) mpu ee mogbeme C
YCKOpEHHEM a; = 3 M/c’; 2) mpu PaBHOMEPHOM IOABEME U CITyCKe; 3) HPH CIIYCKE C
ycKopeHneM ag = 9,8 m/c’.

4. Kakum Obut 6b1 miepuon oOpamienust MMIC3 Ha kpyroBoii opOute, eciii  Obl OH ObLI
yAajeH OT MOBEPXHOCTU 3€MJIM Ha PacCTOsIHME, paBHOE 3eMHOMY paauycy (R = 6400
KM).

5. CranmbHas TIPOBOJIOKA ceyeHueM S= 3 MM MOJT IEMCTBUEM PACTATUBAIOLICH CHIIBI,
paBHoui F =4~ 10* H umeer mmHy Ly = 2 M. OnpeaenuTs adCOIOTHOE YAJIMHEHUE
IPOBOJIOKH TIPY YBEJIMYEHUM PACTATUMBAKOLICH CWIbl HA Fp; = 10* H. Monayns FOHra
cramn E =2 10" ITa.

6. MaxoBuK, Maccy KOTOpPOro m = 5 KI' MOKHO CUMTaTh paclpelereHHOW mo o0omy
paauyca r = 20 cM, cBOOOJHO BpaIllaeTCsi BOKPYT TOPU3OHTAIIBHOW OCH, TTPOXOASIIEH
yepe3 ero LEHTp ¢ uyactoroii n = 720 wmue". IIpH TOPMOKEHHH MAaXOBHUK
octaHaBnuBaeTcst uepe3 At = 20 c. Haittu Topmossimuii MoMeHT M 1 uncio o60poToB
N, KoTOpo€ caenaeT MaxoBUK JI0 MOJHON OCTaHOBKH.

/. Ha ckambe JKyKOBCKOIO CHUIUT YEJOBEK U JACPKUT B BBITSHYTHIX PyKax F'MpPU Maccou
m =10 kr kaxmaas. PaccTosiaue oT KaX1I0¥i TUpH 0 OcH BpamieHus: ckambu |I; = 50 cm.
Ckampsa Bpamaercs ¢ vyactotod n; = 1,0 ¢!, Kak m3MeHHTCS YacToTa BpAalLlCHUSA
CKaMbU U Kakyr paOoTy A MpOM3BEAET YEJIOBEK, €CIIM OH COXXMET PYKH Tak, 4TO
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paccTosiHuEe OT KKIOW THPH 10 OCH YMeHbIUTCs 10 | = 20 cm. CyMMapHbIii MOMEHT
WHEpIMN YelIOBeKa M CKAMbHM OTHOCHTEIBHO OCH BpamieHms J =2,5 kr-m’. Ocb
BpaLCHUS IPOXOJNUT Yepe3 LIEHTP MACC YEJIOBEKA U CKAMBH.

ABTomMoOmIb Maccol m = 2000 Kr JABHXKETCS BBEpPX MO HAKIOHHOM TIUIOCKOCTH C
ykionoM o = 0,1, pa3BuBas Ha nytd S = 100 M ckopocTh v, = 36 Km/4.
Kosdpdumument tpenus p = 0,05. Haiftu cpenHioro0 U MakCUMalbHYIO MOIIHOCTH
JIBUTaTelss aBTOMOOWIIS PU Pa3TOHE.

JlepeBsiHHBIN cTepkeHb Maccor M=6,0 kr u mmuHON 1=2,0 M MOXXET BpamarhCs B
BEPTUKAJIIBHON MIOCKOCTH OTHOCUTEIIBHO TOPU30HTAIBHON OCH, MPOXOJAIEH Yepe3
touky O (puc. 4). B KoHel crepxHs nomnajgaer myias maccol m = 10 r, geTsamas co
ckopocThio Vo =1,0-10° M/c, HarpaBIeHHO# MepIeHANKYISPHO CTEP)KHIO W 3aCTPEBACT
B HeM. OnpeaenuTb KHHETHYECKYIO SHEPTUIO CTEPKHS TOCIe yiapa.

10.Onpenenuts pENSITUBUCTCKAN HMIYJIbC P M KHUHETHUYECKYIO DHEPIHIO D3JIEKTPOHA,

11.

12.

13.

14.

15.

16.

17.

18.

JBIDKYIIErocs co ckopocThio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETa B BAKyyMe).

B BepummHax kBagpara HaxXOASATCA OJMHAKOBBIE MO BEJIMYUHE OJHOMMEHHBIE 3apsJibl
(puc. 2). OnpenenuTh BEIMYMHY 3apsiga (o, KOTOPBIA HAJAO MOMECTHUTh B IIEHTP
KBajpaTa, 4TOOBl CHCTEMa 3apsJoB HAaXOJAWJIach B paBHOBeCHH. byner nm 31O
PaBHOBECUE YCTONYUBBIM?

DJIEKTPOH BJIETAET B TUIOCKWK BO3AYIIHBIA KOHJIEHCATOP MapajliesIbHO MJIACTUHAM CO
CKOPOCTBIO Vo = 1,0-106 M/c. Jlnuna konaeHcatopa L=1,0 cMm, Hanps>KeHHOCTb
ANEKTPUYECKOTO Moyl B HEM E =5,0-10° B/m. Haiiti CKOpPOCTb V DJIEKTpOHA IIpU
BBUIETE U3 KOHJEHCATOpa, €ro CMEIICHHE Y, OTKJIOHEHHE OT IEePBOHAYAIBLHOIO
HarpaBJICHUSI.

OrnpenenuTh YCKOPSIONIYI0 Pa3HOCTh MOTEHIIMAIOB A@, KOTOPYIO JOJKEH IMPOUTH B
ANEKTPUUECKOM TIOJIe DJIEKTPOH, YTOOBI €ro CKOPOCTh Bo3pocia oT v, = 1,0 Mwm/c no
v,= 5,0 Mm/c.

K mmactuHaM mI0CKOro BO3AYIIHOTO KOHJICHCAaTOpa TMpPUJIOKEHA Pa3HOCTh
noteHuanoB Ae; = 1,5 kB. Ilmomanes mnactun S =150 oM U PACCTOSHUE MEXIY
HuMu d = 5,0 mm. Tlocne oTkIIIOUEHHSI KOHJEHCATOpa OT UCTOYHUKA HAIPSIKEHUS B
MPOCTPAHCTBO MEXIY IMIACTUHAMM BHECIH CTeKJIO (¢ = 7). Onpenenuts: 1) pa3HOCTH
NOTEHIIMAJIOB MEXAy IUIACTUHAMHU TI0CJ€ BHECEHUS HMDJIEKTPUKA; 2) EMKOCTh
koHsencatopa C; u C, 10 W mociie BHECEHHUS AMDJICKTPUKA; 3) MOBEPXHOCTHYIO
MJIOTHOCTH 3apsijia G Ha MJIACTUHAX JI0 U MOCJI€ BHECEHUS TUDJICKTPUKA.

Hatitn conpotuBnenne R sxenesnoro crepxkus amamerpoM d = 1 Cm, eciu macca
cTepkHs M = 1 kr.

Tox | =20 A, mpoTekas 1o KOJbI[y M3 MEIHON MPOBOJIOKU cedueHuem S = 1 MMZ,
co3aeT B IIEHTpe Kojblla HampsokeHHocTh H = 178 A/m. Kakas pasHOCTB
noTeHmanoB U npuiokeHa K KOHIIAM MPOBOJIKU. 00pa3yroIIeii KOIbI0?

3apspKeHHas 4acTUla ABUKETCS B MATHUTHOM T10JI€ TIO OKPYKHOCTHU CO CKOPOCTBIO U
= 10° m/c. Nunykuus marautHoro noist B =0,3 Tn. Paauyc okpyxnoctn R = 4 cwm.
Haiitu 3apsia ( 4acTuisl, €ciid U3BeCTHO, uTo ee 3Heprust W=12 k3B.

B oxHOpPOJHOM MarHUTHOM nojie MHAYKUMsS KoTtoporo B = 0.8 Tn. paBHOMepHO
BpallaeTcsl paMKa ¢ YriioBoi ckopocThio @ = 15 pan/c. [Tnomans pamku S = 150 M.
Och BpAIICHHS HAXOLMTCS B IUIOCKOCTH paMkd H coctamser yrom o =30° c
HaIlpaBJICHWEM MarHuTHoro noJjsi. Haiitn makcumansrnoe 3Hauenue 9/1C nanykiuu Ey
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BO BpallaIOIIeICcs paMKe.

19. ConeHoua ¢ CepICYHUKOM W3 MarHuTHOro matepuana coaepkut N=1200 BUTKOB
IPOBO/IA, MPUJIETAIOIKX APYT K aApyry. [Ipu cune Toka 1=4 A MarHUTHBIN TOTOK @ = 6
MKBO. OnpenenuTs HHIYKTUBHOCTD L cosleHouna.

20. CosieHOU]T C CEpJICYHUKOM W3 MarHuTHOro marepuana coaepxuT N=1200 BuUTKOB
IPOBO/IA, MPUJIETAIOIKX APYT K aApyry. [Ipu cune Toka 1=4 A MarHUTHBIN TOTOK @ = 6
MKBO. Onpenenuts 3Hepruto W MaraHuTHOrO MoJisi COJIEHOU1A.

BOHpOCbI K 9K3aMEHY

Bonpocs! pist npoBepku ypoBHsi 00yueHHocTu «3HATD»

1. Mexanudeckue KojiebaHuss W uX TapaMeTpbl (dyactoTa, nepuon). KonebarenbHbie

cucteMbl. CBOOOHBIE KOJICOAHUSI.

Pu3NUEeCKU MasTHUK, MATEMaTUYECKUN MasITHUK.

3. IN'apmonnueckue  koneGanus. JuddepeHunanbHoe ypaBHEHHE U MPUMEpPHI
FapMOHHYECKUX OCLUIUIATOPOB (MasiTHUKHU U 3JIEKTPUUECKHUM KOJIeOaTEeNbHbIN KOHTYP).
Awmriutyna u $aza. DHeprus KojiebaHui.

4. KonebarenbHblli KOHTYp. CBOOOAHBIE FapMOHHYECKHE KOJICOAHUSI B 3JIEKTPUUECKOM
KOHTYpE.

5. CroxeHue rapMOHUYECKUX KOJIEOAaHUN OJTHOTO HANpPABICHUS U OJMHAKOBOW YaCTOTHI.
buenus.

6. CBoOOmHBIC 3aTyXaroMKe KOJCOAHNSI U NX XapaKTEPUCTHKHU.

/. BbiHyX/1eHHbIE KONeOaHUs, pe30HaHC. AMIUIUTYa U (Da3a BBIHYKICHHBIX KOJICOaHUM.
[IpuHUMIIBI paIUOCBSA3H U TEJIEBEILAHUS.

8. BomHoBBIe Tiporiecchl. BomHbl B ympyroit cpene. [IpomonbHbIe W MTONIEPEYHBIE BOJIHEI.
3ByK. YIbTpa3ByKoBas 1€(PEKTOCKOMHSI.

9. IInockast rapMOHUYECKasl BOJHA U €€ XapaKTePUCTUKHU (AJIMHA BOJIHBI, BOJIHOBOE YHUCIIO
Y BOJIHOBOM BEKTOD, (ha30Basi CKOPOCTh, ypaBHEHHE BOJIHbI). Y paBHEHHE BOJIHBI.

10.Cnextp curnana. HopmanbHast u anomanbHas aucnepcus. [ pynmnoBasi CKOpOCTb.

11.2Heprust BOJHBI, TOTOK SHEPTHH, IJIOTHOCTh YHEPTHUU.

12.95¢dext Jomrepa

13.0OcHOBHBIE CBOWCTBa SJEKTPOMArHUTHBIX BOJH. [loTok sHeprum. Bektop VYmoBa-
[TovinTHHra. [lelicTBrE NEPEMEHHBIX JIEKTPOMATHUTHBIX IIOJIEH HA YEJIOBEKA.

14 T'eomerpuyeckas onrtuka. [lokazaTens mpenoMiaeHus. 3aKOHBI MPSIMOJIMHEHHOTro
pacnpocTpaHeHus cBeta (oTpaxeHue, npenomiieHue). [lonHoe BHyTpeHHee OTpakeHHe.

15.Untepdepeniius cBeta. YCIOBUS MaKCUMyMa W MHUHUMyMa TIpu HHTEphEpeHIIUH.
Pacuer unTeppepeHIIMOHHON KapTUHBI OT IBYX UCTOYHUKOB. OnTHueckas AJIMHA MyTH.
Konba HeroToHa.

16.Ucnonb3oBanue UHTEpPEPEHLINH CBETa B TEXHUKE. ["onorpagus.
HuTepdepeHInoHHbIe METOIBI KOHTPOJIS OBEpXHOCTH. [IpocBeTieHHas ONTHKA.

17. udpakuus ceera. [Ipunun [olirenca-Openens. YcnoBus HaOM0ASHUS TUDPAKIIH.

18.[ludpakuronnas  pemerka. Vcnonp3oBaHue  AMQPPAKIMOHHBIX  PEHIETOK B
CHEKTpaJbHBIX Mpubopax. Paspemniaromas cnocoOHOCTh ONTUYECKUX MTPUOOPOB.

19./ludpakuus >IEKTPOMATHUTHOTO M3JIYYCHHS Ha TpPEXMEpHON nudpakurOHHON
pemetke. @Dopmyna  Bymwsda-bparra.  W3yduenwe  CTpyKTypbl — MaTepHalioB
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IU(PPAKIUOHHBIMA METO/IAMHU.

20.TerioBoe u3nydyeHHe. AOCOIIOTHO YEPHOE TeNo. 3aKOHbl M3IYyYEHHUS YEPHOro Teja.
TernoBuszopel. Mcronb3oBaHWE TEIUIOBU30POB U1l KOHTPOJISI MTOE3JHOTO COCTaBa, B
Ie(PEKTOCKOIUU COOPYKEHHII.

21.KBanrtoBas npupoja ceeta KBantosas runoresa u popmyna [lnanxka.

22 Tlonapuzanus  cBeta. EcTecTBeHHBIM W TOJSIPU30BaHHBIM  CBET.  J[BOifHOE
nyuenpenomienue. [lomspuzanus cBeta npu oTpakeHuu. 3aKoH bprocrtepa.

23.Ilonsspouapl W TOJNSPHU3AIMOHHBIE MPU3MBI. 3akoH Mamioca. Bpamenue miockoctu
nossipusanuu. CaxapoMeTpusl.

24 . ®oroadpdext. 3akonbl (oTodrddexkTa. YpaBHeHHe OWHINTEHHA 7 BHEUIHETO
doTordexra. DoTodNIEKTpHUECKIE MPE0OPa30BATEIIN B TEXHUKE.

25.Macca u umnynsc ¢potona. OTpakeHue U TOTJIOIICHHE CBETa.

26.Ctpoenne artoma. I'mmore3a bopa. 3akoHB W3Iy4YeHHS W TIOTJIONICHHS] KBaHTOB.
®dusnueckue OCHOBbI pabOThl Jazepa. OCHOBHBIE XapaKTEPUCTUKU JIA3€PHOTO
u3nydeHus. [I[puMeHeHne na3epoB B TEXHUKE U TEXHOJIOTUU.

27.CtpoeHue 1 CBOMCTBAa aTOMHBIX sA1iep. MaccoBoe u 3apsaoBoe uucia. Jlepekt Maccol u
sHEprus cBs3u aapa. PagnoaktuBHOCTE. DOpMyIIBI CMENIEHUA. 3aKOH PAJHOAKTHBHOTO
pacnaza.

28.YnpaBisieMble U HEyNpaBlsieMble sepHble peakuuu. LlenHas peakuus neneHus suep.
[lonsitue o sgepHoi sHepretuke. Peaknus cuHTe3a aTtomHbIx snep. IIpoGnema
YIPABJISIEMBIX SAEPHBIX PEAKIUH.

29.WneanbHblii Ta3. YpaBHEHHE MOJEKYISIPHO-KHHETUYECKOW TeopuH Tra3oB. CpemHss
KHMHETHUYECKass DSHEpPrus MOJEKyJl. YpaBHEHUE COCTOSIHUS HWJEalbHOro rasa.
N3onpoueccel.

30.Tepmoannamuka. TepmonuHamMudeckue mapaMeTpbl. BHyTpeHHss1 sHeprus u paborta
rasa.

31.IlepBoe Hayano TepMOIMHAMHUKU. AtnabaTndeckuii mporecc. Y paBHenue Ilyaccona.

32.Bropoe Hayasio TepMOAMHAMHUKH. DHTpomnus. CTaTUCTUYECKOE TOJIKOBAHUE BTOPOTO
HayaJia TEPMOJIMHAMHUKM.

33.Peanbubie rasbl. [Ipenens npuMEHMMOCTH 3aKOHOB HJEaTBHOTO Ta3a. YpaBHeHue Ban-
nep-Baanbca. Oxmxenue ra3zon. Vcnonb30BaHue CKUKEHHBIX Ta30B B TEXHHUKE, OBITY,
MEIULINHE.

34. Tennossie npurarenu u ux KII. {ukn Kapao u ero KIIJI nis uneanbHoro rasa.

Bonpocsl asst npoBepku ypoBHsi 00yueHHocTH «YMETb»

1. YMerp mony4aTh ypaBHEHHE TapMOHMUYECKMX KOJEOaHUM pa3IUyYHbIX (PU3NUECKUX
IPOLIECCOB

2. YMeTb 3anuchiBaThb (OpMYSy TapMOHMUYECKOTO KoJieOaHUsI M ONpEelNeNsiTh €ro
napameTpbl

3. YmMerts 3anuchiBaTh HOPMYITy CBOOOTHOTO 3aTyXaIOUIET0 KoJIeOaHusl U ONPENEsITh €ro

napameTpbl

YMmeTh uccnenoBarh KoneOaHusi GU3NYECKOro U MPYKUHHOTO MasTHUKA

VYMmeTh 3anuchIBaTh (GOPMYITY TUIOCKOM BOJHBI U ONPENETSAThH €ro MapaMeTphl

YMETh NPUMEHATH 3aKOHBI T€OMETPUYECKON ONITUKHU

YMeTh paccuuThIBaTh HHTEP(HEPEHIIMOHHYIO KapTUHY ISl IBYX UCTOYHUKOB M TOHKOU

No ok
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IEHKU

8. YMerb ucnosb3oBaTh AUGPAKIMOHHYIO PEIIETKY JUIsl ONpENeSeHUsl JITUHBI BOJIHbI
cBeTa

9. YMmerh NpuUMEHSATh (PU3NYECKHE OCHOBBI PAOOTHI Jiazepa, OCHOBHBIE XapaKTEPUCTHKHU
Ja3epHOTO U3ITYyUYCHHUS.

10.YMeTh ompenensTh MaccoBO€ M 3apsIOBOE YMCia, COCTaB siapa. . 3apsij, pa3Mepbl U
Macca aTOMHOTO siipa.

11.YMeTh NpUMEHSATH 3aKOH PaTUOaKTUBHOrO pacnafa. Omnpenensrs saepHble peakiuu U
3aKOHBI COXpaHEHUSI.

12.YMeTb MNpUMEHSTh OCHOBHOE YpPaBHEHH MOJICKYJSIPHO- KHHETHUYECKOH TEOpHH
ujeabHbIX Ta30B. OnpenensTh CPEAHIOI0 KBaIPAaTUYHYIO CKOPOCTh MOJIEKY.

13.YMeThb TpUMEHATH YpaBHEHHE COCTOSIHHS uaeanbHOoro Tasa Kranmeiipona —
MenpeneeBa 1 H30IPOLECCOB

14.TlpumeHeHne 3aKOHa PaBHOMEPHOTO PACHpEeICHUs SHEPTUU MO CTENEHSM CBOOO/IBI.
Onpenenenue cpeHel KWHETUUECKON SHEPTUU JBUKEHUSI OTHON MOJIEKYJIbI.

15.YMeTb mnpuMeHSATh TEPMOAMHAMUYECKUN METOJl HCCIENOBaHMs, IEPBOE Hayaio
TEPMOAVMHAMHMKH. YMETh ONPEAeNATh padOTy ra3za INpU H3MEHEHUU ero oObEéMma,
KOJIMYECTBO TEIUIOTHIL.

16.Haxoauts paboTy HAeadbHOrO Tra3a MpH pa3iMuHbBIX H3omnporeccax. ['paduueckoe
n3o0paxxenue pabotel. [IpumeHeHHe TepBOro 3aKOHAa TEPMOJAMHAMUKH K
u30Ipoleccam

17.IIpumMeHsATh BTOPOE Hayaio TEPMOIMHAMHUKHU.

18.0Onpenensty 4nciao creneHei cBoOOIbI MOJEKYIbl. [I[pUMEHsTh 3aKOH paBHOMEPHOTO
pacmpeziesieHus: JHEPTHH 10 CTETIEHSIM CBOOOIBI MOJIEKYIL.

19.0npenenste CUIbl U MOTEHIMATbHAS SHEPTUS MEKMOJCKYIISIPHOTO B3aWMOICHCTBUS.
[IpumensaTe ypaBHeHune Ban-nep-Baanbca.

20.ITpumensars ypaBaenue Ilyaccona, 3anuck GopMyIibl IepBOro Havajga TEPMOIMHAMUKU
JUI pa3IMyYHbIX BUIOB IIPOLIECCOB.

21.0Omnpenensts oOpatuMbie U HeoOpatumbie mporiecchl. [Ipumensts mukin Kapuo u ero
KII nis naeanbHOro rasa.

Bonpocsl ass npoBepku ypoBHsi 00yueHHoctu «BJIA/TETD»
Biianenue HaBbIKaMu pelieHUs 3a1a4, MPEJCTaBICHHBIX B KOHTPOJBHBIX paboTax.

ITpumeps! 3amau:

1. Pa3HOCTB MOTEHIIUAJIOB MEXKTy OOKIaKaMH KOHJeHcaTopa eMKocThio 0,5 Mk® B
KoJIe0aTeIbHOM KOHTYpe U3MeHsieTcs co BpeMeHeMm 1o 3akoHy U = 100 sin1000t [B].
Onpenenuth mepuoj, COOCTBEHHBIX KOJICOAHWM, WHIYKTUBHOCTh, TIOJHYIO DSHEPTHIO
KOHTYpa M MaKCUMAJIbHYIO CHIIy TOKa, TEKYIIETO I10 KAaTylIKe  WHIYKTUBHOCTH.
AKTHUBHBIM COTIPOTHBJICHHEM KOHTYpa IPeHEeOpeYb.

2. JInmvHa 2JIEKTPOMarHUTHOM BOJIHBI B BaKyyMe, Ha KOTOPYHO HACTPOEH KOjeOaTeIbHBIN
KOHTYp, paBHa 12 m. IIpeHeOperass akTUBHBIM COMPOTHUBJICHUEM KOHTYpa, OMPEACIIUTH
MaKCUMaJIbHBIN 3apsaa Q, Ha MIacTMHAX KOHAEHCATOpPa, €CJIM MaKCUMaJlbHAs CUJIa TOKa B

KoHType |, =1A
3. PaccTosiHue Mexay ABYMs KOT€peHTHbIMU MCTOYHHMKamu paBHO 0,9 mm. McTouHuMKH,
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UCITyCKAIOIIUEe MOHOXPOMATHYECKHI CBET ¢ JJIMHOM BOJIHBI 640 nm, pacrnojoKeHbl Ha
pacctostHuM 3,5 M oT 3KkpaHa. OnpeaenuTh YUCIO CBETIBIX MOJIOC, pacnojaraBimuxcs Ha 1
cM JUTMHBI DKpaHa.

4. Jlns ycTpaHeHUsI OTpaKeHHsI CBETa OT MOBEPXHOCTH JIMH3bI HA HEE HAHOCUTCS TOHKas
IUICHKa BEIlIecTBa C IOKazaTeneMm mpeinomieHuss 1,26,  MeHbIIMM, 4YeM y CTeKja
(npocBetnenue onTUkM). [Ipu Kakol HaUMMEHbINEH TONIIUHE TUIEHKH OTPa)KEHUE CBETa C
JUTHHO# BostHbI 0,55 MKy He GyaeT HaGMOIaThCs, eCI Yro mageHus my4eit 30°?

5. Pagnyc BTOoporo temHoro koieua HeroToHa B oTpaxkeHHoM cBete 0,4 mm. Onpenenutb
paanyCc KpHUBHU3HBI IUIOCKOBBIITYKJION JIMH3BI, B3ATOM I OIBITA, €CJIM OHA OCBEIIAETCS
MOHOXPOMAaTHYE€CKUM CBETOM C IJIMHOUN BOJHBI 0,64 Mm.

6. Ha mudpakumonnyio pemetky mauHOW 10 mm, mmeronryro 400 mrpuxoB Ha 1 am,
MaJaeT HOPMAJIBbHO CBET OT pa3psAHOoW TpyOku. [lomenieHHass BOJM3M PEIIETKH JIMH3A
MPOELUPYET NTUPPAKIUOHHYIO KapTUHY (PHC.) HA IJIOCKUI SKpaH D, yAAJIEHHbBIN OT JIUH3bI
Ha pacctosgHue 1M. OnpenenuTs: IMUPUHY CIEKTpa IEPBOrO IMOPSAKA, €CIA TPAHUILIBI
BUJIUMOTO CHIeKTpa cocTaBisitoT 780-w1m (kpacHbli Kpait criekTpa) u 400 nm (puosieToBbIiM
Kpail cieKTpa).

7. Ha mudpakumonnyio pemerky miauHort 10 mm, umeronryro 400 mrpuxoB Ha 1 am,
najaeT HOPMaJIbHO CBET OT pa3psaHod TpyOku. IlomerieHHas BOMM3M pELIETKH JIMH3a
npoenupyeT Iu(ppakiMOHHYIO KapTUHY (PHC.) HA TUIOCKUHM AKpaH O, yAaJECHHBIA OT JIUH3bI
Ha pacctosiHue 1M. OnpenenuTh: YUCI0 CHEKTPAIbHBIX JTUHUN KPACHOrO LIBETA, KOTOPHIE
TEOPETHYECKH MOYKHO HAOJI0/IaTh ¢ TOMOLIBIO TAHHON AU(PPAKIMOHHONW PEIIETKH.

8. Ha nudpaxumnonnyto pemietky mmuHor 10 mm, umeronryro 400 mtpuxoB Ha 1 am,
MajJaeT HOPMAJIBbHO CBET OT pa3psAHOW TpyOku. [lomemieHHass BOJIM3M PEIIETKH JIMH3A
MPOCLHUPYET TUPPAKIUOHHYIO KapTUHY (PHC.) HA MIIOCKUI SKpaH D, yAAJIEHHbBIN OT JIMH3bI
Ha paccrosiHue Im. OnpenenuTb: B CHEKTPE KAKOro MOPSAKAa 3Ta PEIIETKa MOMKET
pa3pemnTh IBE JUHUM C JJIMHOM BOJHBI, paBHOU 500 v u 500,1 Hwm.

9. Bo CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTb €CTECTBEHHOI'O CBETA, MPOLIEAIIErO
yepes ABe npu3Mbl HUKOJIs, I1aBHBIE OCH KOTOPBIX cocTaBisioT yroa 60° Tlotepu ceTa B
Kaxoi pusme coctaBisitoT 10% (puc.).

10. JIyu cBera, naymuii B CTEKJITHHOM COCYZE C TJIMLEPUHOM, OTPAXKaeTcs OT JTHA COCY/a.
IIpu kakoM yriie mafeHusl OTPaKEHHBIH JIyd CBETAa MAKCUMAJIBHO MOJISPU30BaH?

11. JInuHa BOJIHBI, HA KOTOPYIO INPUXOAUTCS MAKCUMyM 3HEPIMU B CIEKTPE HU3IIyUCHUS
yepHoro tena 0,58 mxm. Onpenenuts 3HEPTETUUECKYIO CBETUMOCTh TOBEPXHOCTH TeJIa.
12.  Omnpenenutb MaKCUMAaJbHYIO CKOPOCTb  (DOTORJEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTH cepeldpa: ynbTpadroiIeTOBbIM U3TyUYeHUEM ¢ JIUHOU BOIHBI 0,155 mrom.

13. Ompeaenutb MaKCUMAaJbHYIO CKOPOCTb  (DOTO3JEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTHU cepeldpa: raMmma-u3aydyeHueM ¢ JUIMHOW BOJHBI 1 num.

14. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM 3JIEKTPOHE O yIiioM 6
60°. IlpuHuUMasA, 4YTO KUHETUYECKAass DHEPTUsl U HUMIYJbC JJIEKTPOHA A0 COYNAPEHHS C
($hoTOHOM OBLTH TIPEHEOPEIKMUMO MAJTbI, OMIPEACIUTh: SHEPTUIO ¢ PACCESTHHOTO (POTOHA.

15. ITyyok MOHOXPOMATHYECKOTO CBETA C JJIMHON BOJIHBI 663 #m MagaeT HOPMAJIBbHO Ha
3epKaJbHYIO MJIOCKYI0 oBepxHOCTh. [loTok sneprum pasen 0,6 Bm. Onpenenuts cuity F
JIaBJICHUS, UCTIBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a Takke unciao N (oToHOB, magaroniux
Ha HEE 3a BpeMsl, paBHOE 5 c.

16. ®otoH ¢ sueprueit ¢ = 0,75M»B paccesics Ha CBOOOTHOM 3JICKTPOHE MO YTJIOM 6 =
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60°. IlpuHuMas, 4TO KMHETUYECKas HHEPrus U HMMIYJbC DJIEKTPOHA /10 COYAApEHHUs C
(OTOHOM OBLIM TPEHEOPEKUMO MaJIbl, OTIPEACIUTh: KUHETUYECKYIO SHEPTUIO 1 3JIEKTPOHA
OTIIayH.

17. ®oron ¢ sHeprueit ¢ = 0,75M»sB paccesuicss Ha cBOOOTHOM 3JICKTPOHE IO YIJIoM 6 =
60°. [lpuHuMas, 4TO KMHETUYECKas HHEPrus U HMIYJIbC DJIEKTPOHA JI0 COYAApEHHUs C
(hoTOHOM OBLTH IPEHEOPEKUMO MAJIbI, ONIPEICIUTh: HAIIPABICHUE €T0 ABUKCHUS.

18. Onpenenuth Ha KakOM 4acToTe paboTaeT reHepaTop IIEKTPOMATrHUTHBIX BOJIH, €CIH
KpaT4daiilliee pacCTOSHUE MEXIy TOYKaMH BOJHBI, KOJICONIOMIMMHUCA B TPOTUBO(daA3E,
paBHO 0,25 M.

19. I3MeHeHune cuiibl TOKa B 3aBUCUMOCTH OT BPEMEHH 33J]aHO ypaBHEHUEM i = 20c0510071 .
HaiiTi yacToty 1 nepuoj KojieOaHuii, aMIUIUTYAy CHJIbI TOKa, a TAK)KE 3HAYCHUE CHUJIIBI

T
TOKa 1pu ¢aze 7

20. IudpaxunonHas pemeérka coaepxkut 120 mrpuxoB Ha 1 MM. HaliTu ayinHy BOJIHBI
MOHOXPOMAaTHYECKOTI'0 CBETA, IMAJAIOIIEr0 Ha PELIETKY, €CIU YTOJI MEXKIY ABYMS
TJIaBHBIMH MaKCHMYMaMH TIEPBOTO TIOPsIKa paBeH 8°.
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