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1. INIAHUPYEMBIE PE3YJBTATHBI ObYUEHUSA
1.1. Iean u 3aga4uy TUCHUTIIAHBI

Heabo ocBOeHHMS IMCHUIJIMHBI SBISICTCS CO3JaHUE HAYYHO—OOOCHOBAaHHOTO OOIIEro
MpeJICTaBiICHUsT 00 OCHOBaX ©M  Pa3BUTUU  (U3WYECKOM  HAyKH; (OPMUPOBAHUE H
COBEPIICHCTBOBAHUE Y CTY/ICHTOB HABBIKOB MEarOTHICCKOM MOIEPKKH 00YJIarOIIUXCsl PU3UKE.

3agauu AMCUMIIMHBI:

- (GopMHpOBaHUE IPEJICTABICHUS O POIM M MecTe (PYHAAMEHTAIbHOIO 3KCIIEPUMEHTa B
CTaHOBJICHUH (PU3MYECKOTO 3HAHUS, O B3aMMOCBSI3U TEOPUHU U HKCIICPUMEHTA;

- O3HAKOMJIEHUE C UCTOPHEN pa3BUTHUs, CTAHOBJIEHUEM U 3BOJIIOLMEH (U3MYeCcKoil HaykH, ¢
OouorpadusMH BBIIAIOIINUXCS YIEHBIX — (PU3UKOB;

- (opMHpOBaHHE OCHOBHBIX 3HAaHUU O BaXKHEUIMX (U3MUYECKUX (DAKTaX W MOHSITHSIX,
3aKOHaX M MpUHLMIAX (QU3MKUA C YETKUM OIpEeAeNeHHEM TpaHUl, B Mpefenax KOTOpPbIX
CTIpaBEJIMBHI T€ WIHM MHBIE PU3NUECKUE KOHIEIIIUN, MOAEIH, TEOPHH;

- OBJIAJICHHE 3HAHUSAMHU OCHOBHBIX 3aKOHOB (M3MKM M HMX pPOIU B (POpPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO - HAYYHON KapTUHbBI MHPA.

dopMHUpOBaHUE HAYYHOI'O MUPOBO33PEHUS CTYIEHTOB;

JlucuuiuiiHa pa3BUBAET y CTYIACHTOB MpPEICTaBICHHE O (hHU3HMKE KaK O HayKe, SBISIOLICHCS
OCHOBOM €CTECTBEHHO-HAyYHOW KapTHHbI MUpa. B nucHuminHe 3aTparuBarTCsi METO10JIOTHYECKHE
pOOJIEMBI TEOPETHUECKON U IKCTIEPUMEHTAIBHON (DU3UKH.

JlMcUuIUIMHA 3HAKOMMT CTYJEHTOB C TEOPHEH M SKCIIEPUMEHTAIbHONH OCHOBOW Ba)KHEMIIMX
(GU3NYECKUX OTKPBITHHA, NOSBICHHEM HOBBIX TEOPHiA, WACH, MOHATHH, IOKa3bIBAaeT BKIIAJ
OTEYECTBEHHBIX U 3apyOeKHbBIX YUCHBIX B Pa3BUTHE (PU3UKH.

JUia  ocyliecTBICHUS TOJUTEXHUYECKOM MOATOTOBKM Oyaymux (QU3MKOB B Kypce Ha
KOHKPETHBIX IpUMepax pPACKpbIBAETCs CBsI3b (U3UMKU U JIPYTHX €CTECTBEHHBIX HAayK, a TaKKe
(GU3MKK 1 MaTEPUABHOTO MTPOU3BO/ICTBA.

1.2.IInanupyembie pe3yJibTATHI 00y4eHHUsI
B pe3ynbTare ocBOeHHUs TaHHOM JUCHUILIMHBI y 00y4aromuxcs (OPMUPYIOTCS CIIETyIOIINE
KOMIICTCHIIUHN
e VK-1. CiocobeH ocymecTBIsATh MOMCK, KpUTHUECKHUI aHAIN3 U CUHTE3 MH(popMaIu,
MPUMEHSATh CUCTEMHBIN OJXO0/1 JJIsl PEIIeHNUs TOCTABICHHBIX 3ajiay;
e OIIK-5. Cnioco0eH ocyIecTBIsATh KOHTPOJIb U OLEHKY (POPMUPOBAHUS PE3YIbTATOB
oOpa3oBaHMs 00yUarOIIMXCS, BBISABIATH U KOPPEKTUPOBATH TPYAHOCTH B O0YUEHHH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI
JucnunnuHa BXoauT B «EcTecTBeHHO-Hay4yHBIH MOAyNb» oOs3arenbHOM yactu broka 1

«lucuumuinHel (MOAYNIN)» U SIBIsSIETCA 00s3aTeNIbHOMN JIs1 U3y4EHUsl.

Huctunnuna «OO0mast ¢usuka» O0a3upyercs Ha 3HAHUSX, YMEHHUSX U KOMIIETCHIIMSIX,
c(OPMHPOBAHHBIX B MpOLECCE U3YUEHUS TUCIMIUIMHBI «Bbiciias Mmatemaruka». OcBoeHUe TaHHOU
JUCHUIUIMHBL  SBJIIETCS HEOOXOJMMOM OCHOBOW JUIsl M3y4YEHHs TakOW JUCHUUIUIMHBI, Kak
«OIJIEKTPOPAANOTEXHUKA U ITIEKTPOHUKAY.

3. OFbEM U COAEPKAHUE JUCIHUITJINHBbI
3.1. O0beM TUCIUIIIHHBI

Iloka3aTenb o0bemMa IMCUUIITTUHBI ®opma o0yyeHus
Ounas
O0BeM OUCIUILIMHEI B 3aYE€THBIX €IUHHUIIAX 5
O0BbeM IUCIUILIMHEI B Yacax 180
KonrakTtHas pabora: 62,7




Jlexruu 20(4"Y)
JlaGopaTopHble 3aHATHUS 40
KoHTaKTHBIC Yachkl HAa MPOMEKYTOYHYIO aTTECTAIUIO: 2.7
PacuerHo-Tpaduueckas padbota 0.4
DK3aMeH 0.3
[TpepK3aMeHaIOHHAsT KOHCYIIbTAIINs 2
CamocrositenbHas paboTa 100
Kontposnb 17.3

dopma MPOMEKYTOUHOM aTTECTALMU SBIIAKOTCA:
cemecTpax.

3.2.Conepxxkanue I CUUNINHBI

sk3ameH B 4 cemectpe, PI'P B 3 u 4

HanmenoBanue pa3iesioB (TeM)
JUCHMILIMHBI ¢ KPATKUM COJIepsKaHueM

KoaudecTBO 4acoB

Jlexkuun

JlaGopartop
HbIe
3aHATHSA

Tema 1. [Ipenmer u 3amaum ¢usuku. OOmas cTpykrypa. Metoabl
(U3UUECKOro MCCIEJOBAHUSA: OIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHUS.
Mexanuka. KuHemaTMka W JUHaAMHKa [OCTYHATEIbHOTO U
BpALATEIbHOIO IBUKEHHUS Tell.

Tema 2.. KI/IHGTI/ILIGCKEWI, INOTCHIMAaJIbHasA M IIOJTHAs1 MCXaHHYCCKast
OHCPIrusad CUCTCMBI. 3aKOHBI COXPAaHCHUA OSHEPruu, HUMIIYJIIbCa H
MOMCHTA UMITYJIbCa B MCXAHHUKE. 3aKkoH BCCMHUPHOI'O TATOTCHUA.

Tema 3. YpaBHeHuUs1 ABMKEHUS U PAaBHOBECUSI )KUJKOCTU. Y paBHEHUE
bepnymm. Bsskag  KMAKOCTb. ['apMOHMYECKHMH  OCHHIUIATOP.
[TprMepsl TapMOHUYECKUX OCIMILISTOPOB: MPYKUHHBIHN, (PU3NUECKUI
U MatemaTudeckuil masTHuKkU. CBOOOIHBIE 3aTyXarolue KojaeOaHwus.
BoiHyX/1eHHBIE KOJIEOAHUS TapMOHHUYECKOIO OCHWLIATOpA IO
JICUCTBUEM CHHYCOMIAJIbHOM CHUJIBI.

Tema 4. MonekynspHas ¢uznka U TepMoAuHamMuka. (OCHOBHBIE
MOJIOKEHUS MOJIEKYJIPHO-KUHETUYECKOU TEOPHH. 3aKOHBI
UJCANBHOTO Ta3a. YpaBHEHUE COCTOSHUS HJCAJIbHOTO  rasa.
BuyTtpenHsss sHeprus uneanbHOro rasa. PacnpeneneHue MoJekys
UJICAJIbHOTO ra3a Mo CKOPOCTSIM.

Tema 5. 1-e Hauano TepMoAUHAMUKH. TeMI0€MKOCTb UI€aNbHBIX
ra3oB. Bropoii 3akoH TepmoanHamuku. OOpaTtuMble U HeoOpaTHUMBbIe
IPOLIECCHI.

Tema 6. Peanbubie ra3el. Kunenue, ucnapeHue 1 KOHJIEHCAIIMSL.
IToBEpXHOCTHOE HATSYKEHUE.

1
PGEU'II/ISYCTCH B q)OpMaTC 3JICKTPOHHOT' O 06yquI/151 C NMPUMEHCHUEM JUCTAHIIUOHHBIX 06pa30BaTCJ’[LHLIX

TEXHOJIOTHH.

2
PGEU'II/ISYCTCH B (bOpMaTC DJICKTPOHHOI'O O6yquI/I$I C NOPHUMCHCHUEM JUCTAHIHWOHHBIX 06pa3OBaT€J'H:HBIX

TEXHOJIOTHH.




Tema 7. 3akon Kynona. HanpsikeHHOCTb M MOTEHIIMAI
anekTpuueckoro nosst. Teopema ["aycca uist 3JIeKTpUUECKOTO MOJIS.

Tema 8. J[udyieKTpUKH U IPOBOJHHUKH B AJIEKTPHUYECKOM TI0JIE.
Konnencaropsl. 3akon Oma. 3akon [Jxoyns-Jlenna. [IpaBuia
Kupxroga. DinekTpudeckuii TOK B METaJUIaX U AJIEKTPOJIUTAX.
[TonynpoBonHuKkH. 30HHAs MOJIENb IPOBOIUMOCTH. DIEKTPUUECKUN
TOK B BaKyyMe U ra3ax. TepMOdIJIeKTpPOHHAS SMUCCHSI.

Tema 9. MarnutHoe nose B Bakyyme. 3akoH buo-Casapa-Jlannaca u
€ro MpUMEHEHHUE K pacyeTy MarHuTHoro noss. Teopema Amnepa.
JleficTBHEe MarHUTHOTO I10JIsS HA IBWIKYLIMICS 3apsil ¥ HA IIPOBOJHUK
¢ TokoM. Cuna Jlopenna. Cuiia Amniepa. DJIeKTpOMarHuTHast
unaykius. 3akoH @apanes. Teopema ["aycca jy1st MAarHUTHOTO MOJIS B
BaKyyMe.

Tema 10. HanpskeHHOCTh MAarHUTHOTO T10J1s1 B BelecTBe. MaruuTHas
pOHMIIAeMOCTb. MarHeTuku. /luamaraeTusm, napamaraeTiusM u
deppomaraeTnsMm. COnpoOTHBIICHNUE, HHIYKTUBHOCTDh U EMKOCTH B
L[N IEPEMEHHOT'0 TOKa.

Tema 11. YpaBuenus MakcBesuia Juisl 371€KTPOMarHUTHOTO MOJIS.
Buxpesoe anexrpuueckoe nose. Tok cMenieHust. DI€eKTpOMAarHuTHbIE
BOJIHBI. BOJTHOBOE ypaBHEHME.

Tema 12. OcHOBHBIE 3aKOHBI TEOMETPUUYECKOI ONTUKH.
EcTecTBeHHbII U OJIIpU30BaHHBIN cBET. 3akoH Maittoca

Tema 13. Unrtepdepenius ceera. Konbiia HeroTona. dudpakims
ceera. [lpunamun [tolirenca-Openens. {udpakinmonnas pemnerka.

Tema 14. Atomnas ¢usuka. 3akOHOMEPHOCTH B CIIEKTPE aTomMa
Boopoza. Omneitel Pezepdopaa. SAnepHas moaens atoma. [loctymnarst
bopa. Teopust atoma Bonoposa mo bopy. Onsitel @panka u ['epiia.
KopnyckynspHO-BOJIHOBO Jyalin3M CBOMCTB MaTepuu. I'unoresa Jlyn
ne bpoia. ®opmyna ae bpoins. Ypasuenue Llpenunrepa.
CootHoueHue HeonpeaeneHHoctel I eitzendepra. KBantossie unca.
[punnun IMaynu.. SAnepuas ¢pusuka. Ctpoenue spa.
PagroakTuBHOCTB. 3aKOH pagnoakTUBHOTO pacnana. Jledgext macc.
Dueprus cBs3u. Jlenenue saep. TepMosiiepHbIe peakiii.

Hroro:

20(4°)

40

4. YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSTEJABHOM PABOThHI

OBYYAIOIIUXCHA

Tembl ns H3zyuaembie Bonpocskl | Konue Dopmbl

CaAaMOCTOATCJIbHOI CTBO CaAaMOCTOSATC/Ib

MeTtoanuec
Kue

DopmMbl
OTYETHO

3
PGEU'II/ISYCTCH B q)OpMaTC 3JICKTPOHHOT'O O6y‘ieHI/IH C MPUMEHCHUEM JUCTAHIIUMOHHBIX 06pa30BaTCJ’[LHLIX

TEXHOJIOTHH.

4
Peanmsyercs B opmaTte 37MEKTPOHHOrO OOydYEHHsI ¢ MPHMEHCHHEM JHCTAHIIMOHHBIX 00pa30BaTENbHBIX

TEXHOJIOTHH.

5
PeaJII/ByeTCH B (bOpMaTC 3JICKTPOHHOT' O O6y‘lCHI/IH C MPUMEHCHUEM JUCTAHIUOHHBIX 06pa30BaTCJ’[LHLIX

TEXHOJIOTHH.




0 M3yYeHHs

qyacoB

HOI padoTHI

odecreueH
usa

CTH

1.Kunemaruka.

MexnynapoaHas
cucreMa eaunun (CH).
Panunyc-Bektop
MOJIOKEHUS,
nepeMenieHue,
MTHOBEHHAsI U CPEIHSIS
CKOPOCTH, YCKOpEHHE,
nyTh, CBSI3b MEXIY
HUMHU B KOOPJIUHATHOMN
U BEKTOpHOU (hopme.
PaBHoMepHOe
JIBIJKEHUE U JIBUXKEHHUE
c MIOCTOSIHHBIM
YCKOPEHHEM, ux
YacTHBIE CIy4au.
Kpusonnuelinoe
JBUKCHHE
MaTepUAIbHON TOYKHU.
HopwmansHoe,
TaHTE€HIIUAJILHOE U
MOJIHOE YCKOPEHHUSI.
Kunematuka
BpallaTeIbHOrO
IBIDKEHUS. YTIIOBBIC
KMHEMaTHU4YeCKHe
BEJIMUYMHBI (YTII0BOE
nepeMenieHue,
yIJI0Basi CKOPOCTh,
YIJI0BOE YCKOPEHHE),
CBSI3b WX C JINHEWHBIMU
BEJIMYMHAMU.
PaBHOMEpHOE
BpallleHUE U BpallleHHE
C IOCTOSIHHBIM
YTJIOBBIM YCKOPEHUEM.
KunemaTtuka
KOJIe0aTeIbHOTO
JIBUKEHHSL.
I'apmonunueckue
Kosie0aHusl, epuo/,
yacToTa, (pasza u
aMIUTATY/1a
KoJIeOaHmi.
CwMmelenue, CKopocTb
U YCKOPEHUE
KOJICOTIOIICHCS TOUKH.

Pa6ora c
JIUTEPaTypou,
CEThIO
«HTEepHeTY,
KOHCIIEKTUPOB
aHue

OcHoBHas
auTeparypa.
Jomonaute
JbHas
JuTeparypa.
Pecypcsl
uHpopmaru
OHHO-
TEIICKOMMY
HUKAIMOHH
ol ceTn
«MHTepHer
».

Koncmex
T’
YCTHBIC
OTBETHI
Ha
BOIIPOCHI
npenojia
BaTeIs.

2.JIlnHaMuKa.

JlmHaMuka
MaTepUAIbHON TOYKH.
3aKOHBI TUHAMUKH
HrroTona. 3akoH

Pabota c
JUTEPaTypoOH,
CETBIO
«HTEepHeTY,

OcHoBHas
auTeparypa.
Jononaute
JTbHAS

Koncmex
T’
YCTHBIE
OTBETHI




BCEMUPHOTO KOHCIIEKTUPOB | JTUTEparypa. | Ha
taroteHusi. Cucrema aHue Pecypesl | Bonmpochl
MaTepUAIbHBIX TOYEK. uHdopmanu | mpemnoja
Nmirynse OHHO- BaTesl.
MaTepUAIbHON TOYKH, TEJIEKOMMY
MMITYJIbC CUCTEMBI HHUKALlMOHH
MaTepUAIbHBIX TOYEK. ol ceTn
YpaBHEHHE U3MEHEHUS «MHTepHer
MMITyJIbCa, 3aKOH ».
COXPAaHEHHUS UMITYJIbCA.
[leHTp Macc cucTemsl
MaTEepUAIbHBIX TOYEK.
JIBr>keHue LeHTpa
Mmacc.
3.Pabora u Pabora 1 MOIIIHOCTE. Pabora ¢ OcHoBHas | KoHcriex
SHEprus. Kunernueckas JIUTEpaTypou, | nurTeparypa. | T,
SHEprus. CEThIO JlononHure | ycTHbIE
[TorenunansHas «IHTEpHETY, JIbHAS OTBETHI
SHEPIHs CUCTEMBI. KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
ITonnas mexaHu4eckas aHue Pecypcel | Bompocsl
SHEPIrus CUCTEMBI. uHdopmany | mpemnojaa
3aKoH COXpaHEHUs OHHO- BaTesl.
MEXaHUYEeCKOM TEJIEKOMMY
sHepruu. [Ipumenenue HUKalIHOHH
3aKOHOB COXPaHEHHUS K ol ceTn
aHAIU3Y YIPYroro u «HTepHer
HEYyNpyroro yJaapos. ».
Tpenue nokosi, TpeHue
CKOJIb)KCHUS, TPEHUE
KaueHUs.
4. JlnHamuka MowmeHTBI Pa6ota ¢ OcnoBHas | KoHcnek
BpAILIATEIIbHOTO UMITyJIbCca JUTEpaTypoul, | nuTeparypa. | T,
JIBHOKCHUS. MaTepUAIbHON TOUKHU CETBhIO Honomnnure | yctHbIE
Y CUCTEMBI «HTEepHeTY, JbHAS OTBETHI
MaTepHalbHbIX TOUEK KOHCIIEKTUPOB | JUTEparypa. | Ha
OTHOCHUTEIIBHO OCH. aHue Pecypcbl | Bompochl
MoOMEHTBI CUITBI uHbopMaIK | mpenoja
OTHOCHUTEIIBHO OCH. OHHO- BaTesl.
OCHOBHOE ypaBHEHHE TEJIIEKOMMY
MOMEHTOB. 3aKOHBI HUKAIIMOHH
COXpPAaHEHUS U o#l ceTn
W3MEHEHUSI MOMEHTA «HTepHer

MMITYJIbCA.

TBepnoe Teno.
[TocTynarensHoe 1
BpalllaTeIbHOE
JBUKEHHUE TBEPJIOTO
Tena. Jlnnamuka
BpallaTeIbHOTO
JIBIDKCHUSI TBEPIOTO
Tea BOKPYT
HEMOABMXHOM OCH.

».




MOMEHT MHEPIUH.
Teopema IlITeitnepa—
['toiirenca. MomeHT
MMITYJIbCa TBEPIOTO
TeJa OTHOCUTEIBHO
ocu. MOMEHT CHJIBI
OTHOCHUTEIIbHO OCH.
OcHOBHOE ypaBHEHHUE
JTUHAMUKU
BpallaTeIbHOTO
JBUKEHHS TBEPAOTO
tena. [Ipumenenue
3aKOHA COXPaHEHUS
MOMEHTa UMITYJIbCca K
BpAILAIOLIUMCS TeJlaM.
Kunernueckas
SHEeprus
Bpallarouierocs Tea.

5.Mexanuka MexaHuka KuakocTen Pa6ora c OcHoBHasa | Koncnek
KUJIKOCTEN U Y Ta30B. 3aKOH JUTEpaTypou, | nurTeparypa. | T,
ra3os. [Tackais. CEThIO JononHure | ycTHbIE
I'mppocraruueckoe «HTEepHETY, JIbHASA OTBETHI
JaBJieHuE. 3aKOH KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
Apxumena. YcinoBue aHue Pecypcel | Bompochl
IJIaBaHUA TeJl. uHbopMaly | mpenoja
CranmonapHoe OHHO- BaTelIsl.
TEUEHUE KUIKOCTH. TEJIEKOMMY
VYpaBHenue bepnyiuu. HUKalIHOHH
Cuuibl, I€UCTBYIOIINE ol ceTn
Ha TEJO, ABUKYIEeCs «HTepHer
B BSI3KOM JKUJKOCTH. ».
6.lnHamuka IIpyXMHHBIN, Pabora c OcHoBnast | Koncnek
K0J1e0aTeNbHOTO MaTeMaTUYECKHI 1 JUTEpaTypou, | aureparypa. | T,
JIBIDKEHUS. buzndecKuit CEThIO HononHute | ycTHBIE
MasTHUKHU. Y paBHEHUE «HTepHeTy, JbHas OTBETHI
JIBIKEHUS TIPU MaJIbIX KOHCIIEKTUPOB | IUTEepaTypa. | Ha
KoJe0aHusX, aHue Pecypcel | Bompocsl
COOCTBEHHBIE YaCTOTHI nHpopmanu | npemnosa
U TIEpUO/IbI KOJIeOaHHi OHHO- BaTeJsl.
ATUX CHUCTEM. DHEPTUs TETIEKOMMY
npu KoJebaTeTbHOM HUKaI[MOHH
JIBIDKSHUH, 3aKOH Ol ceTHn
COXpaHEHHUs SHEPIHUH. «HTepHer
3aTyxaromue ».
KoJIe0aHus U UX
XapaKTEePUCTUKHU:
KO3 PULIHEHT
3aTyxaHusl,
norapumuyeckuit
JIEKPEMEHT.
7.BoiHyXIeHHBIC BrinyxaeHHbie PaGora c OcHoBHas | Koncnek
Kose0aHus U Kosie0aHus moJt JUTEepaTypo, | iureparypa. | T,




BOJIHBI. JICCTBHEM CETBIO JononHute | ycTHBIE
TrapMOHHMYECKOU «HTepHery, JIbHAs OTBETHI
BBIHYXJAIOIIIECH CUIIBI. KOHCIIEKTUPOB | JUTEparypa. | Ha
3aBHCHMOCTD aHue Pecypchl BOIIPOCHI
aAMILTATY/IbI uHdopmany | mpemnoja
CMEILEHUS, CKOPOCTH, OHHO- BaTeI.
YCKOPEHHS U UX TEJIEKOMMY
¢dazoBoro ciBura ot HUKAIIMOHH
JacTOTHI. Pe3oHaHc. O ceTH
IIpononbHeIE U «MHTepHer
MOIIEPEYHbIE BOJHBI. ».
YpaBHEHHUS IIOCKOH
rapMOHHUYECKOMN
Oery1eil BOJIHBI.
DHeprus oeryiei
BOJIHEL.
HNHuTtepdepeniys BOJH.
Crosturie BOJIHEI.
8.Ilpenmer [Ipenmer Pabora c OcHoBHast | Koncmek
TEPMOJMHAMUKHA U | TEPMOJUHAMUKHU U JUTEpaTypou, | nurTeparypa. | T,
MOJIEKYJISIPHOM MOJIEKYJIIPHOM CETBIO JononHure | ycTHbIE
bu3uKy. ((N7371978 «nuTepHeT, JIbHAs OTBETHI
TepMoguHaMu4YecKuit KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
Y CTAaTUCTUYECKUHI aHue Pecypcbl | Bonmpochl
MOAXO0J K U3YUEHHIO uHdopmany | mpermnoja
MAaKpPOCKOITHYECKUX OHHO- BaTeII.
CHCTEM. TEJIEKOMMY
Tepmonunamuueckas HHUKAI[MOHH
CHCTEMA. oM ceTH
TepMoguHaMu4eCcKoe «HTepHer
paBHOBECHE. ».
[TapameTpsl
COCTOSIHUSI.
AOGcomoTHas
TeMIieparypa.
WneansHblii ras.
YpaBHeHue
Knaneitpona—
Menpaeneena. I'a30BbIe
3aKOHEI.
9.[TepBoe Havano KBasucrarnueckue Pabora ¢ OcnoBHas | Koncmek
TEPMOJIMHAMUKH. npoueccol. [lepBoe JUTEpaTypoul, | nuTeparypa. | T,
Hayvamno CETBIO Honomnnure | yctHbIE
TEPMOTMHAMUKH. «HaTepHeTY, JIbHAs OTBETHI
Bnytpennss sueprusi. KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
[IpumeHeHue nepBoro aHue Pecypcbl | Bommpochl
Hayaja uHdopmanu | mpemnoaa
TEPMOJIMHAMUKH K OHHO- BaTeI.
M30IpolLIecCaM. TEJIEKOMMY
HHUKAIMOHH
ol ceTn
«HTEepHeT
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».

10.BTopoe Hagano Bropoe Hauano 4 PaGora c OcnoBHas | Koncnek
TEPMOJUHAMUKHU. TEPMOJNHAMUKHU. JUTEepaTypoi, | Jiureparypa. | T,
O6parumbie u CETBhIO HononHure | ycTHbIE
HeoOpaTuMbIe «HTepHeT, JbHas OTBETHI
IIPOLIECCHI. KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
Hepasenctso aHue Pecypcbl | Bompochl
Knaysuyca. TennoBsie uHpopmanu | mpemnojaa
MamuHbl. [ukn OHHO- BaTesl.
Kapuo. Durponus. TEJIIEKOMMY
TenmoemkocTh. BeiBoa HUKAI[UOHH
ypaBHEHUS aauabdaThl. oil cetn
«nTepHer
».
11.MonekynsipHO— | DKCIIEpUMEHTAIbLHOE 3 Pabota c OcnoBHas | Koncnek
KUHETHYECKas 000CHOBaHUE U JIUTEpaTypou, | nurTeparypa. | T,
TEOpus Ta30B. OCHOBHBIE CEThIO JloronHute | yCcTHBIE
MIPEICTABJICHUS «uaTepuery, JbHAs OTBETHI
MOJICKYJISIPHO— KOHCIIEKTUPOB | JTUTepaTypa. | Ha
KUHETUYECKON TEOPHUH aHue Pecypcbl | Bonmpochl
ra3oB. MeanbHblii ras. uHbopMaly | mpenoja
OcHOBHOE ypaBHEHHE OHHO- BaTelIsl.
KMHETUYECKOU Teopuun TEJICKOMMY
razoB. MoJiekysipHO— HUKalIHOHH
KHUHETUYECKOE oif ceTu
UCTOJIKOBAHUE «HTepHeT
abCoMIOTHON ».
TeMIIepaTyphl U
JaBJICHHUSL.
Craructuueckoe
HCTOJIKOBAaHUE BTOPOTO
Hayaja
TEPMOJMHAMUKH.
Asnenus nupdysuu,
TEMJIONPOBOJHOCTH U
BHYTPEHHETO TPECHHUS
(Bs13koCcTH). OTIBITHBIE
3aKOHBI,
ONUCHIBAIOLINE ITH
SIBJICHHSL.
12.Pacnpenenenue | Pacnpenenenue 3 Pabota ¢ OcHoBnas | KoHcnek
Makcaeuia— CKOpOCTE MO JUTEpaTypoul, | nuTeparypa. | T,
bosbiimana. Makcsenny. CETBIO Honomnnure | yctHbIE
Bbapomerpuueckas «HaTepHeTY, JBHAS OTBETHI
dbopmyna. KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
Pacnipenenenue aHue Pecypcer | Bompochr
Makcsemia— uHdopmanu | mpemnoaa
bonpmana. OHHO- BaTEJIs.
Pacnpenenenne TEJIEKOMMY
SHEPTHH MOJIEKYI 110 HUKAIMOHH
CTETeHSIM CBOOO/IBI. oil cetn
«HTEepHeT

11




».

13.PeanbHble ra3sl. | YpaBHenue Ban—nep— 4 Pabota c OcHoBnast | KoHcnek
Baasnnbca. JUTEepaTypoul, | nurTeparypa. | T,
Conocrasnenue CEThIO JlononHuTte | yCTHBIE
uzorepm Ban—nep— «HTepHeT, JbHas OTBETHI
Baansca c KOHCIIEKTUPOB | JUTEpaTypa. | Ha
JKCIIEPUMEHTAILHBIMH. aHue Pecypcel | Bompocsl
Kputuueckoe uHpopmanu | mpemnojaa
COCTOSIHHE. OHHO- BaTesl.
BnyTtpeHnHss sHeprus TEJIEKOMMY
peasbHOTO Ta3a. HUKaLMOHH
Dddext Ixoyms— 0Oif ceTn
Tomcona. Cxxmxenue «nTepHer
ra3oB U MOJIY4EHHE ».
HU3KHUX TEeMIepaTyp.
14.Kunkoctu u CaolicTBa )XKHJIKOTO 3 Pabota ¢ OcHoBnast | Koncnek
TBEpAbIE TeNa. coctosiHus. brxuuit JTUTEepaTypoi, | iureparypa. | T,
MOPSAIOK. CETBIO HononHure | ycTHBIE
[ToBepxHOCTHOE «HTEepHETY, JbHas OTBETHI
HaTsDKEHUE. KOHCIEKTUPOB | JUTEepaTypa. | Ha
CmauuBanue. aHue Pecypcel | Bompocsl
®opmyia Jlamnaca. uHpoOpMaIy | mpenoja
Kanunnsipusie OHHO- BaTesl.
SIBJICHHUSL. TEIEKOMMY
TBepabie Tena. HUKAlMOHH
AmopodHbIe 1 oii ceTu
KPUCTAIITNYECKHE «UHTepHer
tena. JlanbHui ».
MOPSTIOK B
KpUCTaJIax.
Knaccudukanus
KPUCTAJUIOB 10 TUITY
CBsI3€M, aHU30TPOIIHS
KpHUCTAJIJIOB.
TermoeMKoCTh
KPUCTAJIJIOB. 3aKOH
Jrononra u Iltn.
15.da3z0BbIE ®dazoBbIe IEPEXOJIBI. 4 Pabota c OcnoBHas | Koncnexk
MIEPEXOIBI. PaBHOBecHe kUIKOCTH JUTEpaTypou, | aureparypa. | T,
U napa. BinaxxHocTb. CEThIO JloronHuTe | yCTHBIE
VYpaBHeHue «HTepHeTy, JbHas OTBETHI
Kitaneiipona— KOHCIIEKTUPOB | JINTEepaTypa. | Ha
Knaysuyca. aHue Pecypcel | Bonmpocel
Jwnarpamma nHpOpManu | mpemnoa
paBHOBECHUSI TBEPJIOH, OHHO- BaTeJsl.
JKUJIKOUN U Ta30BOU TEIEKOMMY
¢a3. [naBnenue u HUKAIMOHH
KPUCTAJUTU3aLHs. oi1 ceTH
TpoliHas ToYKa. «MHTepHer

Kunkue kpucramibl
(xmaccudukanms,
TEIJIOBBIE CBOIICTBA,

».
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oJImMe30Mophu3m).

16.OnexkTpuyeckoe | DIEKTPUIECKUE PaGora c OcnoBHas | Koncnek
I0JI€ B BAaKyyMe. 3apsibl. JUTEPaTypou, | auTeparypa. | T,
DIIEKTPUUYECKOE T0JIE B CCTBIO Jononuure | ycTHbIE
BaKyyMe. 3aKOH «HTEepHETY, JIbHAs OTBETHI
Kynona. KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
HarmpsixeHHOCTH aHue Pecypcel | Bompochl
AIEKTPOCTATUYECKOTO uHpopmanu | mpemnojaa
nostst. [IpuHImmn OHHO- BaTes.
CYNEpIIO3UIIUH. TEJICKOMMY
Teopema HHUKAI[MOHH
Octporpaackoro— oil cetn
I"aycca. [ToTenuunan «nTepHer
AJIEKTPOCTATUYECKOTO ».
nosist. CBSA3b MEXKTY
HaIPSKEHHOCTHIO U
TPaJIMCHTOM
MOTECHIHAIA.
17.ITpoBoguuku B | [IpoBOIHUKY B Pa6oTa ¢ OcnoBHas | Koncmexk
AIEKTPUIECKOM AIEKTPUUYECKOM TIOJIE. JTUTEpaTypou, | Jureparypa. | T,
oJIe. Pacnipenenenue CETBIO JloronHute | yCcTHBIE
DneKTpruYecKoe 3apsi/ioB B «uTepueTy, JIbHAs OTBETHI
oJIe B MIPOBOJTHHKE. KOHCIIEKTUPOB | JTUTepaTypa. | Ha
TUDJICKTPUKAX. DNeKTpocTaTHUECKast aHue Pecypcet | Bompochl
3allUTa. uHdopmany | mpermnojaa
DIIEKTPOEMKOCTh OHHO- BaTeIs.
MIPOBO/IHHKA. TEICKOMMY
Konnencaropsl u ux HHUKAI[MOHH
COCIMHEHUS. DHEPTUS O ceTH
AIEKTPOCTATUUECKOTO «HaTepHer
MOJIS M €€ INIOTHOCTD. ».
DIIeKTPUUYECKOE TI0JIE B
JUAIEKTPUKAX.
Jwusnexrpudeckas
MIPOHUIIAEMOCTh. Bubl
JIUIJICKTPUKOB.
18.ITocTossHHBIHM [TocTosHABII Pabora ¢ OcnoBHas | Koncmek
JEKTPUYECKUI ANEKTPUYECKUHN TOK. JUTEpaTypou, | aureparypa. | T,
TOK. Cuna toka. 3akon Oma CETBIO Honomnnure | yctHbIE
JUISL y4acTKa «HaTepuery, JIbHAs OTBETHI
ANEKTPUUECKOM LIeTH. KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
ConpoTHBieHNE aHue Pecypcel | Bompochl
MIPOBOJIHUKA. uHbopMaIK | mpenoja
Pa3BeTBIIEHHLIE IIETIH. OHHO- BaTe.
[TpaBuna Kupxroda. TEJIEKOMMY
HHUKAIMOHH
ol ceTn
«HTEepHeT
».
19.MaruuTtHOE Nunyknus Pabora c OcuoBuas | Koncrek
oJe. MAarduTHOTO IOJIS. JUTEpaTypou, | aureparypa. | T,
3akon buo—CaBapa— CETBIO JlononuuTe | ycTHBIE
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Jlarmaca. MarautHoe «HTepHeT, JbHAS OTBETHI
T0JIE MPSIMOTO, KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
KpyTOBOI'O U aHue Pecypcel | Bompocsl
COJIEHOUJAIbHOT'O uHpopmanu | mpemnojaa
ToKOB. L{upkynsauus OHHO- BaTEJIs.
BEKTOpA MHIYKIUU TEJICKOMMY
MarHUTHOTO TOJIA. HUKAI[MOHH
Cuia Amnepa. Cuna oil cetn
Jlopenua. «nTepHer
».
20.MaruuTHOE MarnutHoe nosie B 3 Pa6ora c Ocnosnast | Koncnek
ToJie B MarHeTuKax. JUTEepaTypou, | ureparypa. | T,
MarHeTuKax. HamarHnueHHOCTb. CETBIO JlononHure | ycTHbIE
HanpsoxeHHOoCTb «HTEepHETY, JIbHAs OTBETBI
MarHUTHOTO TOJIA. KOHCIIEKTUPOB | JINTEepaTypa. | Ha
MaruauTHas aHue Pecypebl | Bonmpochl
npoHHIaeMocThb. [{ua-, uHbopMalK | mpenoja
napa-, peppo- u OHHO- BaTeIIsl.
aHTU(EPPOMATrHETHKH, TEJIEKOMMY
bepputhl. HUKalIUOHH
oil cetn
«HTepHeT
».
21.OnexkTpoMarHuT | DJIeKTpOMarHuTHAs 3 Pabora c OcHoBnast | Koncnek
Has UHIYKLHUS. MHAYKUUA. ONbITHI JUTEpaTypou, | aureparypa. | T,
®dapanes. 3akoH CEThIO Jononuute | yCTHBIE
3JIEKTPOMAarHUTHOM «HTepHery, JbHas OTBETHI
unaykiuu. [Ipasumo KOHCIIEKTUPOB | JUTEpaTypa. | Ha
Jlenua. aHue Pecypesl | Bonpocsl
Tpanchopmaropsr. uH(pOpMaIK | mpenoja
CamouHayKLIHS. OHHO- BaTeJsl.
NHIyKTUBHOCTB. TEJIIEKOMMY
DHeprusi MarHuTHOro HUKaI[MOHH
0JISl U €€ MJIOTHOCTb. oif cetn
«HTepHeT
».
22.IlepeMeHHBIN JeiicTByromee 3 Pabota ¢ OcHoBnas | Koncnek
TOK 3HAYECHHUE CHJIbI JIUTEepaTypou, | JIureparypa. | T,
MEPEMEHHOT0 TOKa. CEThIO JononHure | ycTHbIE
Pesucrop, kaTyiika «HTEepHeTY, JIbHASA OTBETHI
WHJIYKTUBHOCTH, KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
KOHJICHCATOP B LIETIH aHue Pecypcel | Bompochl
MEPEMEHHOT0 TOKa. uHbopMaIK | mpemnoja
3akoH Oma g OHHO- BaTe.
HEpa3BETBJICHHOU TEJIEKOMMY
1ETNH TTePEMEHHOTO HUKAIMOHH
ToKa. Pe3oHaHC B ol ceTn
3JIEKTPUYECKOH LEIH. «HTEepHeT
PaGota u MomHOCTh B ».
[ETNH TTEPEMEHHOTO
TOKA.
23.I'eomerpudecka | ['eomerpudeckas 3 PaboTa c OcnoBHas | Koncnek
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sl OTITHKA. ONTHKA. 3aKOHBI JUTEepaTypou, | nurTeparypa. | T,
OnTnueckue OTpaXeHHU U CETHIO JlononHute | yCTHBIE
CBOMCTBA 3€pKaJl U | MPEJIOMIICHHUS CBETA. «HTepHery, JIbHas OTBETHI
TOHKHUX JIMH3. [TontHOE BHYTpEHHEE KOHCIIEKTUPOB | JUTEpaTypa. | Ha
OTpa)KE€HUE. aHue Pecypcel | Bompocsl
uHpOpMaIHK | Mpernoaa
OHHO- BaTEJIs.
TEIEKOMMY
HUKaI[MOHH
Oi1 ceTH
«nTepHer
».
24.BoiHOBBIE BonHoBbIe cBolicTBa 3 Pa6ora c Ocnosnast | Koncnek
CBOICTBA CBETA. ceera. KorepeHTHOCTh JIMTEpaTypou, | qurTeparypa. | T,
CBETOBBIX JIyYEH. CEThIO JlononHure | ycTHbIE
Wutepdepenims. «HTepHeTy, JbHAs OTBETHI
Ornrtrueckast pa3HOCTb KOHCIIEKTUPOB | JIUTEepaTypa. | Ha
X0/1a BOJIH. aHue Pecypcel | Bompochl
WuTepdepenmus B uHbopMaly | mpenoja
TOHKHUX IJICHKAX. OHHO- BaTesl.
TEJIEKOMMY
HUKaLMOHH
oil cetn
«HTepHeT
».
25.Tudpakuus Hudpaxus 3 Pabora c OcHoBnast | Koncnek
BOJIH. BOJH. [[puHumn JUTEpaTypou, | aureparypa. | T,
I'tolirenca-®penens. CETBIO JlononHure | ycTHBIE
3onbl Openers. «HTepHery, JbHas OTBETHI
['papmueckoe KOHCIIEKTUPOB | JUTEepaTypa. | Ha
CIIOKEHHME aMIUIUTY] aHue Pecypcel | Bonmpocel
npu Judpakuuu nHpopmanu | npemnosa
Openens. Judpakuus OHHO- BaTes.
®panyHrodepa Ha TETIEKOMMY
LIEIN. HUKaLlNOHH
JudpaxuuonHas Oi1 ceTH
peleTKa. «MHTEpHET
Hudpaxmus ».
PEHTTEHOBCKUX JTy4€eil.
®opmyna Bynbda-
bporra.
26.ITonspu3arnus [Tonstpusanus cBera. 3 Pabota c OcnoBHas | Koncnexk
CBETa. EctecTBeHHBIN U JUTEpaTypou, | JMrTeparypa. | T,
MOJISIPU30BAHHBIN CBET. CETBIO HononHute | ycTHBIE
3akoH Mamnoca. «HTEpHETY, JbHAs OTBETHI
[Tonspuzanus npu KOHCIEKTUPOB | JUTepaTypa. | Ha
OTpPaXEHUH OT aHue Pecypcel | Bonpocsl
JTURJIEKTPUKOB. 3aKOH nHdopmanu | npemnoaa
bprocrepa. Bpaienue OHHO- BaTes.
IJIOCKOCTH TEIEKOMMY
MOJIIPU3ALIUY. HUKAaLlUOHH
JIBoiiHOE ol ceTn
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JTy4yenpeaoMIIeHHE. «HTepHeT
».
27.TernoBoe 3aKOHBI TEIJIOBOTO Pa6ora c Ocnosnast | Koncnek
U3Iy4YeHUE. uznydenus (Kupxroda, JTUTEepaTypou, | Jureparypa. | T,
Credana-bonbimana, CEThIO HononHute | yCTHBIE
Buna). ®opmyna «HTepHeTy, JbHAs OTBETHI
[Tnanka. Ontuyeckas KOHCIIEKTUPOB | JUTepaTypa. | Ha
MUPOMETPHSL. aHue Pecypcel | Bompocsl
uHbopMaly | nmpenoja
OHHO- BaTelIsl.
TEJICKOMMY
HUKAIIMOHH
oi1 cetn
«MHTepHer
».
28.Kopnyckynspa | KopmyckynsipHbie Pabota ¢ OcHoBnast | Koncnek
bI€ CBOICTBA CBETA. | CBOWCTBA CBETA. JTUTEepaTypoi, | iureparypa. | T,
DHeprus U UMIYJIbC CEThIO JlorioyiHUTE | YCTHBIC
dotona. ®oTodrdpdekr. «HTEepHETY, JbHAS OTBETHI
3aKOHBI BHEIITHETO KOHCIIEKTUPOB | JTUTEepaTypa. | Ha
doTtoarddekra. aHue Pecypcel | Bompocsl
DOTOYMHOKHUTEIIH. uHpoOpMaIy | mpenoja
Bnayrpennuii u OHHO- BaTesl.
BEHTHJIHHBIN TEICKOMMY
dboTodPheKTHI. HUKAI[MOHH
Oddext Komnrona. oi1 cetn
«HTEpHeT
».
29.AtoMHas OnbIThI Pa6ora ¢ OcHoBHasa | Koncnek
¢dusnka. Pezepdopna o JTUTEpaTypou, | JMreparypa. | T,
paccestHHIO anbda- CEThIO JlomonHuTe | yCTHBIE
yacTtull. SnepHas «HTEepHeTY, JIbHASA OTBETHI
MOJIeJ b aToMa. KOHCIIEKTUPOB | TUTepaTypa. | Ha
[Tocrynars! bopa. aHue Pecypcel | Bompocsl
KBanTtoBbIe uncna. uHbopMaIy | mpenoja
[Tpuanun [Taymnw. OHHO- BaTeIsl.
CrpoeHnue TEIEKOMMY
DIIEKTPOHHBIX HUKAIIMOHH
000J104€eK U oii ceTn
repuoauyecKas «HTepHeT
CUCTEMa JJIEMEHTOB ».
JA.N.Menneneena.
30.®usuka siapau | Pusnka aTOMHOTO Pabora ¢ Ocnosrast | Koncrek
YaCTHII. sanpa. CTpoeHue u JUTEpaTypoul, | nuTeparypa. | T,
OCHOBHBIE CETHIO JlomonHuTe | YCTHBIE
XapaKTePUCTUKU «HTEpHETY, JTbHAs OTBETHI
ATOMHBIX sJIEP. KOHCIIEKTUPOB | TUTepaTypa. | Ha
OHeprus CBS3U. aHue Pecypcel | Bompocsl
Hedext macc. uHdopmanu | mpemnoaa
N3otomsl. OHHO- BaTeIsl.
PannoakTHBHOCTS. TEJICKOMMY
3aKOHBI HHUKALIMOHH
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PaaoOaKTUBHOTO o ceTn
pacnaga. Snepusie «HTepHeT
peaxkuuu. ».
DneMeHTapHbIe
YaCTHULIBI U UX
KJIacCH(UKAIHUS.

Utoro 100

5. ®OHJ OLIEEHOYHBIX CPEJACTB JIsi TPOBEJEHHMS TEKYLIEA WU
IMPOMEKYTOYHOMN ATTECTALIAY T1O JUCHUATIJINHE

5.1 IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHeEM 3TanoB UX ()OPMUPOBAHUS B MPoOLECCe OCBOCHUS
00pa3oBaTe/IbHOM MPOrPaMMBbI
B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI CTYJACHT JOJIZKCH 06HaI[aTb CJICAYIOIUMHU KOMIICTCHIIUAMM:

Konx u HaumeHnoBanue Oranbl ®opMbl yueOHOM pabOTHI TIO
KOMIIETEHIIUH dbopmupoBaHus (bOopMHPOBAHUIO KOMIIETEHIIUI B
KOMIIETECHIIH nporecce OCBOCHUS
00pa3oBaTeIbHOW IPOTrPaMMBI
VYK-1. CnocobeH ocymiecTBIsATh KoruutusHblit Pabota Ha y4eOHBIX 3aHITUIX
IIOUCK, KPUTUUECKUHN aHAIN3 U CamocrosrenbHas pabora

CHHTE3 HH(pOPMAIIUU, IPUMEHSTh
CHUCTEMHBIN MOAXOT ISl PEIICHUS
[IOCTaBJIECHHBIX 3a1a4

OnepanoHHBbIHI Pabota Ha y4eOHBIX 3aHATHAX
CamocrosTenbHas paboTa

JedarenbHOCTHBIN PaGota Ha y4eOHBIX 3aHITHUIX
CamocrosTenbHas padoTa

OIIK-5. CniocoGeH ocyIecTBIATh KorautusHbii PaGota Ha y4eOHBIX 3aHITUIX
KOHTPOJIb U OLIEHKY CamocrosTenbHas padboTa

dbopMupoOBaHUS PE3YIHTATOB

OnepanroHHBbIH PaboTa Ha y4eOHBIX 3aHATUAX
o0Opa3oBaHus 00y4arOUIXCA,

CamocrosTenbHas paboTa

BBIABJIATE U KOPPCKTUPOBATH
TPYIAHOCTH B O6y‘ICHI/II/I ﬂeHTeHBHOCTHHI/I PabGora Ha y‘{e6HLIX 3aHATUAX

CamocrosTenbHas padboTa

5.2. Onucanue nokasareJieil 1 KpUTepHeB OLCHNBAHUS KOMIICTCHIIMH HA Pa3IM4YHbIX dTamax
uxX GpopMHpOBaHNs, ONIMCAHUE IKAJ OLleHUBAHUS

VYK-1. Cnoco0OeH ocymiecTBIsATh NOUCK, KPUTHYECKUI aHaJIN3 U CUHTE3 UH(OPMAaLlUU, TPUMEHSATh
CUCTEMHBIN MOJAXOJ ISl PEIICHHUs [TOCTABJICHHBIX 3a7a4

()

IxkaJa oneHUBaHUA

Onucanne Kpurepun

nokasareJei OLICHUBAHUA

YPpoBHHU 0CBOEHUS
cocTaBJIsIIOIei

Jransl popMupoBaHUs
KOMIETEeHIIUH

Bripaxen
e B
oastax
BPC
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KoruutusHbINA

0a30BBIH

v

IIOBBIIIICHHBIN

v

MPOJIBUHYTHIN

3HaHue
OCHOB TIOMCKa,
KPUTUYECKOTO
aHaIM3a ¥ CHHTE3a
uHpOpMaIUH.

OO01ee
npeacTaBiIeHue 00
OCHOBaxX IIOHMCKa,
KPUTHUYECKOTO
aHaIM3a ¥ CHHTE3a
uHpOpMaIU

41-60

ITonxnoe
MpeACTaBICHUE 00
OCHOBAax ITOMCKa,
KPUTHYECKOTO
aHaliM3a U CUHTE3a
nHpopmauu

61 - 80

PazBepnytoe
npeacTaBiaeHue 00 00
OCHOBAax IIOMCKa,
KPUTHUYECKOIO
aHajIM3a v CUHTE3a
uHpOpMaIN

81 -100

OnepannoHHBIH

0a30BBII

v

IIOBBIIIICHHBIN

Crioco6HOCTb
OCYIECTBIISITh
MIOUCK, KPUTUYECKHUH
aHaJN3 ¥ CUHTE3
uHpopManu,
PUMECHSTh
CHCTEMHBIN MOJX0.
VTSl PEIICHUS
TIOCTABJICHHBIX
3ajad.

B nenom BepHoe, HO
HEJI0CTATOYHO TOYHO
OCYIIECTBIISIEMOE
yMEHHUE
OCYIIECTBIISITH TIOUCK
1 TIPOU3BOIUTH
aHaJiu3 U CUHTE3
uHpopmanuy,
MIPUMCHSITH
CHUCTEMHBIH TTOAXO/T
JUTSL PETICHUS
IMOCTaBJICHHBIX 3a1a4.

41-60

VBepeHHOe yMEHUE
OCYIIECTBIISITH MIOMCK
U TIPOU3BOIUTH
aHAJIN3 U CUHTE3
uHpopManuy,
MIPUMEHSITh
CHCTEMHBIH MOAX0]
IUTSL peIIeHUS
MOCTABJICHHBIX 3a/1a4.

61 - 80

18




v

MPOJIBUHYTHII

Oco3HaHHOE YMEHHE
OCYIIECTBISITH TTIOUCK
Y TIPOU3BOTUTH
aHaJM3 ¥ CUHTE3
nHpopManuu,
MIPUMCHSITh
CHCTEMHBIH MOIX0/T
JUTSL PEIICHUS

IIOCTAaBJICHHBIX 3aaa4.

81 - 100

JlesTeIbHOCTHBIN

0a30BBII

v

IIOBBIINICHHBIN

v

MPOJIBUHYTHIN

Bnanenue
METOJIaMH TTIOMCKA,
KPUTHYECKOTO
aHaJIM3a U CUHTE3a
uHpopmanuu,
HaBBIKAMU
CHUCTEMHOT'O
MOIX0J1A JIJIst
pelieHus
MTOCTABIICHHBIX
3ajad.

Bnanenue
MepBOHAYAIBHBIM
OTIBITOM
WCIIOJIb30BAHUS
HAaBBIKOB TIOMCKA,
KPUTHYECKOTO
aHaJIM3a U CHHTE3a
nHpopManuu,
HABBIKOB CHCTEMHOTO
MOJIX0a JJIst
pelIeHus

IIOCTABJICHHBIX 3a144.

41-60

Hakomienne
MIOJIE3HOTO OIIBITA
WCTIOJIH30BAHUS
HaBBIKOB ITOWCKa,
KPUTHYECKOTO
aHaIM3a ¥ CUHTE3a
nHpOpMaIny,
HaBBIKOB CUCTEMHOTO
MOJIX0Aa JIst
pereHus

IIOCTAaBJICHHBIX 3aaa4.

61 - 80

Haxomienue
IIMPOKOTO OIBITA
UCIOJIb30BAHUS
HaBBIKOB TIOWCKa,
KPUTHYECKOTO
aHaJlM3a U CUHTE3a
uHpopManuy,
HABBIKOB CHICTEMHOTO
oJIXoAa JJist
peteHwst

IIOCTAaBJICHHBIX 3aaa4.

81 - 100
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OIIK-5. CiocoGeH ocyIecTBIATh KOHTPOJIb U OLIEHKY (POPMUPOBAHUS pE3yIbTaTOB 00pa30BaHMS
00y4Jaromuxcs, BBISBIATh U KOPPEKTHPOBATH TPYTHOCTH B O0y4CHUN

®
=
5 2 =
= S S
g E 5 QE' = IIIkana omeHUBaAHUA
SE 2 ¢ 2
= o 9 = 3 Onucanue Kpurepun
&g = 2 2 nokasareJei OLlCHUBAHUSA =
< = z = = 2 0=
= s 2 ¢ £ = =9
= < (=5 8 e g- L = [~
] ) = = & K
= ©
Q) 2]
Oo01ee npeacTaBiieHNe
00 ocHOBax
= MPOBEJICHUSI KOHTPOJIS
é U OLIEHKH 41-60
Q (hopMupoBaHHS
© PE3yNbTATOB
o0Opa3zoBaHus
00y4arommxcs.
3HaHue A
= YBepeHHoe 3HaHue
= = OCHOB KOHTPOJIS U
= 3 OLEHKH OCHOB MPOBEICHUS
s = KOHTPOJIS M OLIEHKH
S g (opmmposasis hopmMupoBaHu 61 - 80
e = pMuUp
i = pe3yabTaToB
S o 6 pe3yJsibTaToB
Z g8 o0Opa3oBaHUs 6
= oOpa3zoBaHHs
o0OyJaromuxcs.
00yJaronmxcs.
Oco3HaHHOE 3HAHHUE
= OCHOB TIPOBEJICHUS
% KOHTPOJISI U OIICHKU
= dbopmupoBaHUs 81 - 100
g pe3yIbTaToB
5 00pa3oBaHus
o0yJaromuxcs.
Huzkuit ypoBeHb
Cnoco6HOCTh yp
OCYIIECTRIIATS c(hOpMHUPOBAHHOCTH
y YMEHHS OCYIIECTBIISTh
= KOHTPOJIb U OIICHKY
= KOHTPOJIb U OIIEHKY
Z dbopMupoBaHUS P
= = OPMHUPOBAHHUS
= = pe3yNIbTaToB PEsyIbTATOB
= 2 o0Opa3oBaHUs 41-60
= Q 6 o0OpazoBaHUs
= S oOyJaromuxcs, 6
oOyuaroruxcs,
B BBISBIIATDH U
(@) BBISIBIISITD U
KOPPEKTHPOBATH o
PPEKTHPOBATH
TPYAHOCTH B ;
PYIHOCTH B
00y4eHuH.
o0yueHuHU.
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(v

IIOBBIIIICHHBIN

v

MPOJIBUHYTHIN

JlocTaTO4HBIN YPOBEHB
c(hOpMUPOBAHHOCTH
YMEHUH OCYIIECTBIIATh
KOHTPOJIb U OIICHKY
hopmupoBaHus
pE3yIbTaTOB
oOpa3zoBaHus
oOyJaromuxcs,
BBISIBIISIT H
KOPPEKTHPOBATH
TPYIHOCTHU B
o0OydeHuHu.

61 - 80

Bricokuii ypoBeHb
c(hOpPMUPOBAHHOCTH
YMEHHI OCYIIECTBIISATh
KOHTPOJIb U OIICHKY
dhopmMupoBaHu
pe3yabTaToB
oOpa3zoBaHHs
oOyyJarouxcs,
BBISIBJISITH U
KOPPEKTHPOBATH
TPYAHOCTH B
o0y4eHUH.

81 -100

JlesTeTbHOCTHBIN

0a30BBI

v

IIOBBIIIICHHBIN

Bnanenue
METOJIaMH OICHKH
MPOJOHKUTEIHLHOCT
Y ¥ CTOUMOCTHU
MPOEKTA, a TAKXKE
noTpeOHOCTH
pecypcax.
HaBBIKAMU
peanuzanuu
KOHTPOJIS ¥ OTICHKU
dbopmupoBaHus
pe3yabTaToB
o0Opa3oBaHUs
oOyyJaroruxcs,
BBISIBJICHUS U
KOPPEKTUPOBAHHUS
TPYAHOCTH B
00y4eHuN.

Bnanenue
MepPBOHAYATLHBIM
OTIBITOM
OCYIIECTBICHHS
KOHTPOJISI U OILICHKU
(bopmupoBaHus
pe3yabTaToB
oOpazoBaHus
oOyuaroruxcs,
BEISIBJICHHSI 1
KOPPEKTHUPOBKHU
TPYJIHOCTEN B
o0yueHuH.

41-60

Haxonnenue
TIOJIE3HOTO OTBITa
OCYIIECTBIICHHS
KOHTPOJIS U OIICHKU
(hopMupoBaHUS
pE3yNbTaTOB
oOpazoBaHms
oOyuarouxcs,
BBISIBJICHUSA U
KOPPEKTHPOBKHU
TPYAHOCTH B
o0yueHuH.

61 - 80
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Hakomuienne
ITUPOKOTO OIBITA
OCYIIECTBIICHHS
KOHTPOJIS ¥ OIICHKH
hopmupoBaHus
pE3yIbTaTOB 81 - 100
oOpa3zoBaHus
oOyJaromuxcs,
BBISIBJICHUS
KOPPEKTHPOBKHU
TPYIHOCTHU B
o0ydJeHuH.

v

MPOJIBUHYTHIN
OTJINYHO

Onucanue MKAaJI OICHUBAaHUSA

IIxana oeHNBAHNA KOHCIIEKTA

Bbasuibl | Kpurepun oneHuBanus

6-5 KoHcHeKkT B moJgHOM 00beMe TepeaaeT CMBICT U COJIep)KaHHe JICKIIMHU, COCTABIICH C
HCTIOJIb30BaHUEM 3JIEMEHTOB CTEHOTpa( iy, TOTMOIHEH CBEACHUSIMH U3 PEKOMEHIOBAHHBIX
HCTOYHHKOB.

4-2 Koncmekt B ocHoBHOM (6onee 50%) mepenaet CMBICT U COACp KaHUE JIEKIIUU, COCTAaBIICH C
UCIIONIb30BAaHHUEM HIIEMEHTOB CTEHOTpaduu, JOIOIHEH CBEICHUSAMH U3 PEKOMEHIOBAHHBIX
HCTOYHHKOB.

0-1 KoncnekT nepenaer cMbIca U cofep kaHue JeKuuu MeHee, ueM Ha 50%, coctaBiieH 6e3

HCTIONB30BaHMS JIEMEHTOB CTEHOrpaduu, CBEICHHUS U3 PEKOMEHAOBAaHHBIX HICTOUHUKOB
OTCYTCTBYIOT.

Ikaja oueHMBaHUS YCTHOTO ONPOCA

baaasl | Kputepun onennBanus

9-10 MIOJTHO M3JIaraeT M3yYeHHBI MaTeprall, 1aeT NpaBUIbHOE ONpeielIeHHEe TIOHSTHH

6-8 JaeT YJIOBJIETBOPSIIOIINI OTBET, HO JOMYCKAET HEKOTOPHIE OMIMOKH

3-5 OOHapyXHBaeT MOHUMAHUE TEMBI, OJIHAKO BJIAJICET 3HAHUAMHU HE JJOCTATOYHO TITyOOKO,
HE MOJKET IIPUBECTH MPHMEPBI.

0-2 OOHapy)XMBaeT HE3HaHHE OOJbIIEH YacTH COOTBETCTBYIOLIETO paszeia H3y4aeMoro

MaTtepuanga, [JOMyCKaeT OIMUOKM B (DOPMYIMpPOBKE ONpPENCICHUH U  MpaBull,
HCKa)KAIOIIME UX CMBICH, OecIOpsI0YHO M HEYBEPEHHO M3JIaraeT MaTepual.

IlIka/1a ONeHUBAHUSA TECTHPOBAHUSA

banabl | Kpurepuu oneHuBanus

8-10 KOMITETCHI[H CUUTAIOTCSI OCBOCHHBIMU Ha BBICOKOM ypoBHE; (80-100% mpaBHiIbHBIX
OTBETOB

S-7 KOMITETCHI[H CUUTAIOTCSI OCBOCHHBIMU Ha 0a30BoM ypoBHe; (70-75 % npaBHIbHBIX
OTBETOB)

2-4 KOMIIETEHI[MH CYMTAIOTCS OCBOCHHBIMHU Ha yI0BIETBOpHUTEIbHOM ypoBHE; (50-65 %
MPABUIILHBIX OTBETOB)

0-1 KOMITETEHIIMH CYUTAIOTCSI HE OCBOEHHBIMH; (MeHee 50 % NpaBUIbHBIX OTBETOB)
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IIIkaJja oueHUBaHKA Ja0OPATOPHBIX padoT

YpoOBHU OLICHUBAHUS

Kputepun onenuBanus

Baniabl

Buvicoxuii (omauuno)

PaboTa BEHINOJIHEHA B IIOJHOM OO0BEME C COOJIIOAECHHEM
HEO0OXOIMMOM MMOCIIeIOBATEILHOCTH MPOBEICHHUS OIBITOB H
HU3MEpPEHHUIA.

Bce omnbITeI MpOBENEHBI B YCIOBHSIX W PEKUMAX,
00eCIICUNBAOIINX TOJIyYeHHUE PE3yJbTaTOB M BBIBOJIOB C
HaMOOJIbIIEH TOYHOCTHIO.

B npencraBieHHOM OTYeTe MPABWIIBHO W aKKypaTHO
BBITIOJTHEHBI BCE TAONHIIBI, YePTEKU, IpadUKU U CHETAHBI
BBIBO/IBI.

CobmtoieHsl TpeOoBaHUS 0€30MIACHOCTH TPY/IA.

22-30

Onmumanvuwii( xopouio)

PabGora BbIIONTHEHa B TOJXHOM OOBEME, HO  OIMBIT
OpOBOAMWJICA B YCIOBMSX, HE  00ECHEeYMBAIOIIMX
JOCTAaTOYHOM TOYHOCTH HM3MEPEHHH WM OBLIO JIOMYIIEHO
JIBa-TPpU HeJloueTa, UM He OoJiee 0JIHOW Herpy0oil omuoKu
U OJTHOTO HEJI0YETa.

15-21

Yooseremeopumenvnuiii

Pabora BeInoIHEHA HE ITOJIHOCTHIO, HO 00BEM BBIITOJTHECHHOM
4acTH TaKOB, YTO IMO3BOJISIET TMOJYYUTh IPABHIIbHBIC
PE3YJIBTATHI U BBIBOJIBI, MJTH €CITU B XOJI€ ITPOBEICHUS OITBITa
Y U3MEPEHHI OBLITU TOMYIIEHBI CICTYIOIINE OITUOKU:

ONBIT TIPOBOJAWJICS B HEPAIMOHAIBHBIX YCIOBHUSX, 4YTO
NpUBEJIO K TONYYCHHUIO Pe3ylbTaToB C  OOJbIIeH
MOTPEIIHOCTHIO;

B OTYeTe OBUIM JOMYILEHbI B OOIICH CIOXHOCTH He Ooisee
IBYX OMMOOK (B 3amMCH COUHUI] HW3MEPCHHS, B
BBIYMCIICHHAX, Tpadukax, TabmuIax, cxemax W T.1I.), HE
MPUHIMITHATGHOTO  JUIsl 9TOW paboThl Xapakrepa, HO
MOBJIMSIBIIMX HA PE3YNbTAT BHIMOTHEHHUS.

9-14

Heyoosnemsopumenvnuiii

PabGora BeImoIHEHA HE IOJIHOCTBIO, U 00bEM BBHITIOJTHCHHOM
qacTHu pa60TI)I HC IMO3BOJLICT CACTIAaThb IIPaBUIIBHBIX
BBIBOJOB.

OHI)ITI)I, HU3MCPCHUA, BBIYHCIICHUA IMPONU3BOAUINCH
HCTIPaBHJILHO.

0-8

5.3. TunoBbie KOHTPOJIbHBIC 3aJ1aHUs WU HUHBIC MaTEpHUaJIbl, HQOﬁXOI[I/IMbIe AJA OECHKH
3HaHI/II7[, yMel—ll/lﬁ, HAaBbIKOB H (HJIH) onbITa JEATCIBbHOCTH, XAPAKTCPUIYHOIIHX IJTallbl

(opMHpoOBaHUSI KOMIIETCHIIHIT B IpoLecce 0CBOCHHUsI 00pPa30BaTeIbHON NMPOrPaMMbl

IIpumepHBIe TEMBI /151 YCTHBIX ONIPOCOB
1.IIpeamer u 3agaun GU3HUKH.

2. Kunemaruka
3. Jlunamuka
4. Pabota u »HEprus

5. lunaMuKka BpamareabHOTO JBMKEHUS.
6. MexaHuKa >KHUIKOCTEN U Ta30B.
7. JlnHaMyKa KOJjIe0aTeIbHOTO IBHKCHHUS.
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8.BeinykeHHBIC KOJIeOaHUS ¥ BOJTHBI.

9.IlpenMeT TEpMOIMHAMHUKHN U MOJICKYJIIPHOUN (PU3HKH.
10.ITepBoe Ha4YaIO TEPMOJANHAMHKH.

11.Btopoe Hayano TepMOAMHAMUKH.

12 MonexkynsipHO—KWHETHIECKast TEOPHS T'a30B.
13.Pacnipenenenne MakcBemna—bonbimana.

14 PeanbHble rasbi.

15.Kunakoctu u TBEpAbIE TENA.

16.®Pa30BbIe IEPEXOIBI.

17.2nexkTpruyeckoe moJie B BAKyyMe.

18.IIpoBOTHUKH B IEKTPUIECKOM I0JIC. DICKTPUUECKOE MOJI€ B TUIIICKTPUKAX.
19.IToCcTOSHHBIN IIEKTPUIECCKUHN TOK.

20.MarHuTHOE TIoJIe.

21 . MarnuTHoe 1oJjie B MarHeTHUKaXx.

22 .37eKTpOMarHuTHasT UHIYKIIUS.

23.I1lepeMeHHBIN TOK

24 I'eomerpudeckas ontuka. ONTHYECKHE CBOMCTBA 3epKall M TOHKHX JIMH3.
25.BoHOBBIC CBOMCTBA CBETA.

26./Iudpakuns BOJH.

27 Ilonsipu3anus cBera.

28.TermnoBoe U3mydeHHeE.

29.KopmnyckynspHbie CBOICTBA CBETA.

30.AtomHas pusnKa.

31.®u3uka sapa ¥ YacTHll.

HpnMepHaﬂ TEMAaTHKaA TECTOB

Yacrs |

Bapuanr 1.

1. Pagnyc-BekTop MaTepHaIbHONW TOUKH B 1. X +Jy+Kkz
ACKAPTOBOH CHCTeMe OTCHETA ONpefenseTes | o [x? + y? +2?
BBIP)KECHHEM:

Ar _dr
3. Im—=—
A0 At dt
dx\* (dyY (dz
4, — | + —y +| —
dt dt dt

2. OcHoBHOE ypaBHEHHE AUHAMHKH | 1. L = [Rxmv]
BPAIaTeIbHOTO  JBIKEHUS  ONpeAenseTcs | 2. L=lw
bopmyroii: 3 M =g

4. M = [RxF]

3. [loTeH1man nons TATOTEHUs, CO3JaBaAEMOT0O 1. g = -grade
TEJIOM Maccel M, onpezensercs GmM
COOTHOLIEHUEM: 2. == R

GM
3. p=—- —
R
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4. TloTeHIMAaIbHASI SHEPTHS TENA Ha kx 2
HOBEPXHOCTU 3eMJIH OIPEIeIsIeTCs 10 1 = N
dhopmyre: -

mv
2. -
2
3 E =mgh
A E= GmM
R 3
5. Monaynbs cuibsl BHYTPEHHEIO TpPEHUS B AV
JKUJIKOCTHU OIIpeaenseTcs popMyJIoii: 1. F=n ™ S
2. F =6mnrv
3. F =mg
4 F 4 r’pg
. = —T P
3

[Tpumeuanue: /{5 oTBeTa MOCTABbTE TAJIOUKY B CpeHEN KOMOHKE OKOJI0 1udpsl 1, 2, 3 unu 4.
Bapuanrt 1 (Ilpogomxenue)

6. Kunemarnueckoe ypaBHeHHE CBOOOAHBIX | 1. Aqcos(wt + @)
TapMOHHMYECKHX KoJIeOaHM MaTepuaIbHOU | 2. A,wcos(ot + @)
TOYKH UMEET BUJI: 3. Aou)ZCOS(wt + (P)

4. A 'cos(wt + @)
7. llepuon koneOaHui (PU3MUECKOTO MAasiTHUKA /
omnpeaensercs GopMynoil: 1. T=2n_|—
g
m
2 T=2n. —
k
J
3 T=2n_|—
mg/
4 Kaxoii u3 3Tux Gpopmyi.

8. Haubosnee BeposiTHAst CKOPOCTh MOJIEKYJT okT

U7eaIbHOI0 ra3a MMeeT BHL: 1. —
m
8kT
2. —
mm
3. 3KT
m
4. Kax/10ro U3 3TUX BBIpOKEHHH.

9. Pabora raza npu u30XOpHOM m ,
TEPMOJIMHAMMYECKOM Ipoliecce onpenensercs | 1. A= —RT:n V
bopmyoii: H 1

2. A=p(V2-Vi)
3. A=0
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m i
4. A=—_—-R(T2-Ty)
u 2
10. M3MeHeHue S3HTPOIIUM UICATIBHOIO Ta3a IpU m V,
IIEpEeX0/Ie U3 COCTOSHUSA 1 B cocTosiHuE 2 IpU AS,,, = —Rin V
1300apHOM IIpOLECCEe ONPeeNAeTCs H 1
OPMYJIOH: m T
1
m T
ASHZ = —Cvln—2
Tl
AS, ,=0

12

[Tpumeuanue: /[ oTBeTa MOCTaBbHTE TATOUKY B CpEeAHEN KOJIOHKE OKOJIO IUdpsI 1, 2, 3 nnm 4.

Bapuanr 2.
1. YpaBHeHHs paBHOYCKOPEHHOTO 1. V=V, s=S,+Vt
MPSIMOJIMHEHHOTO IBHKSHUS UMEIOT BUJI: )
0=0,+e-t;
2. g-t’
P =@, + oy t+——
2
at’
3. v=V,+at; s:so+v0t+7
Bt
V=V, + At +—
2
4.
2 Bt3
S=s, +Vit+—+—
2 6
2. OCHOBHOE ypaBHEHUE TUHAMUKH 1. F=ma
MOCTYIATENLHOTO ABMKEHUS ONPeAeIsieTCs dv
opMymoii: 2. F=m—
dt
d
3, F=—(m-v)
dt
4. Kaxxnoit u3 atux Gpopmyii.
3. IlepBas kocMu4eckas CKOpocTh omnpenensercs | 1. v=c/n
COOTHOIIECHUEM: 2. V= or
3. v=,0R,
4. v=,20R,
4. MomHOCTh onpeensiercs GopMyInoi: 1 dA
' dt
2. N=Mo
3. N=Fwv
4, Kaxxmoit u3 atux Gpopmyir.
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5. JIuHaMHUYECKHUM JIaBJICHUEM KUIKOCTH
HA3bIBAKOT BGHI/I‘-II/IHyZ

[Tpumeuanue: JIjis 0TBETA MOCTAaBbTE TAIOYKY B CPEIHEH KOJIOHKE 0KOJI0 udpsl 1, 2, 3 nnm 4.

Bapuanrt 2. (Ilponomxenue)

6. CkopocTh MaTepuarbHOR TouKH, | 1. A.cos(ot + @)
coBepIIaroIIell CBOOOIHBIC TapMOHHYECKHUE | 2. Ay0cos(ot + ¢)
KoJ1€0aHusl, 3alUCHIBACTCSA B BUJIE: 3. Aow’cos(wt + @)

4. A 'cos(wt + @)

7. Huddepennmanbaoe ypaBHEHUE dx
BBIHYXK/ICHHBIX TapMOHHYECKUX KOJICOAHHIA 1. ——=-A-Xx-dt
UMEeT BUJI: e d

X X F
2. ~+28—+ 0’X =—Ccosot
dt dt m
d*x dx
3. ~+20—+0’x=0
dt dt
2
4. ~+0’x=0
dt

8. 3orepmuueckuii nporiecc ajst uaeanpHoro | 1. pV = const
ra3a OIHCHIBACTCS BBIPAKCHUECM: 2. V = V(1 + at)

3. P = po(1 + at)
4. pV’ = const
9. VnenbHas TEIJIOEMKOCTh HJICATBHOTO Tras3a dQ
OTIPE/ICIIETCS BRIPAKCHHCM 1. d_T
d
2 Q.
m-dT
[
3. —R
2
1+ 2
4. TR
2

10. M3meHeHue HSHTPONUU UACATHHOTO Trasa m V2
npu mepexoje u3 cocrosuus 1 B cocrosnue | 1. AS,,,=— RI”V
2 mpu aguabaTHOM TPOIecCce OMpeesIeTCs H 1

OPMYJION: m T
bopuy 2. AS,_, = —Cyn-2
poo T

m T
3. ASlﬁz = —Cvln—2

b
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AS, , =0

12

[Tpumeuanue: /s oTBeTa MOCTaBbTE TATOUKY B CpEeAHEN KOJIIOHKE OKOJIO IUdpsI 1, 2, 3 nnm 4.

Yacrs 11

Bapuanr 1.

1. /IBa 0AMHAKOBBIX METAJUTMYECKUX IIapUKa 1. VMeHbIIMIACh B TPH paza
uMeroT 3apssl 1 = Q u p = -3Q. lapuku
NPHUBEIY B COIIPUMKOCHOBCHUC U Pa3BEJIM Ha 2. VYMEHbIINIACH B 11Ba pa3a
IIpe’KHEEe PAcCTOSIHUE, B PE3YJIbTATE YETO .

P P o > B Pe3y 3. Ocranace npexHei
cuJia B3aUMOJICHCTBUS MKy HUMHU
4. YBenuuunace B JiBa pasza

2. HanpsbkeHHOCTh  3JIEKTPUUECKOTO  MOJIs c
OCCKOHEYHOM  TUIOCKOCTH,  PaBHOMEPHO 1. 8_
3apsUKEHHON C IIOBEPXHOCTHOW IIOTHOCTBIO 0
O, paBHa: 2 S

2¢,
3. c
c
4. —
2

3. [loreHunan 3AEKTPUUECKOTO MO, 1 q
CO3/1aBAEMOI0 3apsoM ( B TOYKE, 1. dre T
ylajJeHHON OT 3apsija Ha paccTosiHUE I, €,
ONPEIENSETC BHIPAKEHUEM: 1 qg-q,

2 _
) 2
dne, T
1 g
3. -
Areg, 1
4 1 g-9,
drne, 1

4. Pabota no 1. Q-E-a

MepEMEIECHUIO 2. Q-E-2a

sapsina Q B , A B |3. 0

AIEKTPUIECKOM —0O-E-

oJie E u3 Touku B < ! a QE«

B Touky C paBHa: a a —QE2a

yCpasna: | 3 4

(cuoBBIC IMHUT >

nons E nexar B D C |5

TIJIOCKOCTH

kBajgpara ABCD)

5. DKBUBaJIEHTHAs 3JICKTPUYECKAst EMKOCTh IBYX | 1. C.-C
KOHJIEHCATOPOB, COEAMHEHHBIX MapalieNbHO, | 2. C./C,
paBHa: 3. C.+C,

4. Ci-GC
C,-C,

5. P
C,+C

1 2
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[Tpumeuanue: /s oTBeTa MOCTaBbTE TAJIOUKY B CPEAHEN KOJIOHKE 0KOJI0 udpsI 1, 2, 3, 4 nnm 5.
Bapwuanr 1. (ITpomomkenue)

6. IIpu yBenuueHuM MIOMAAH IJIACTUH 1. Ymenbiiaercs B 16 pas
KOHJeHcaTopa B 4 pa3a ero 2. YMeHnbiaercs B 4 pasza
aNeKTpuyecKas eMKocTh C 3. YBenuuuaercs B 4 pasa

4, YBenuuuBaercs B 16 pa3

7. IINOTHOCTH OCTOSTHHOT'O TOKA B 1 q
IIPOBOHUKE OIPEAETAETCS ' t
BBIpOXKCHUEM: 2 ne<usS

3. ne<u>
1

4. —
ne

8. IIpu mocienoBaTeIbHOM COSMHEHUN 1. Uil = Usls
poBOoAHUKOB R; 1 Ry BhIMONIHSIETCS 2. Ui =U,
yCJIOBHE: 3. uU=U;+U,

U 2 U 2
4. 1 _ 2
R, R,
9. 3axon buo-Cagsapa-Jlamnaca W, q
3aUCHIBACTCA B BUJIE: 1 B=— 3 [V X I’]
Amr
1
dne, 1
I
3 dB = 20— [dixr]
A r
I
4 B= &_
2m a

10. PeaktuBHOE conpoTuBicHHE Lenu | 1. X=oL
MEPEMEHHOTO  TOKa, BKJIKOYAOIICH 1
conpoTuBieHHe R U HMHIYyKTUBHOCTH | 2. = _C
L, BeIpaxkaercs popMyIioii: ®

1
3 X=oL- ——
o
2
) 1
4, Z= |R*+| oL——
®C

[Ipumeuanue: [ oTBeTa NOCTABbTE TAJIOUKY B CpeHEN KOJIOHKE OKOJI0 udpsl 1, 2, 3 unu 4.

Bapwanr 2.
1. Monynb cuibl B3aUMOAEUCTBUS IBYX 1 q
JNEKTPUYECKUX 3apsA0B B BAKyyMe, 1. 4 -
e, I
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yAaJeHHBIX OJUH OT JAPYroro Ha paccTosHUeE I, 1 qq,
OTIHMCHIBACTCSI BHIPAKEHUEM: 2. 4 Y
ne, T
3 19
' drg, r’
4 1 q-q,
' Are, r
2. YckopeHue, mpruoopeTaeMoe JIEKTPOHOM B 1. e-E
anekTpuyeckom mnosne E, paBHo: e
2 —E
m
V2
3. -
R
dv
4. —
dt

3. llorenuumanbHas dHeprust 3apsaa (o, 1 q-q,

yIaJIEHHOr0 Ha paccTosHue I or 3apsaa (, | 1. 7
, Are, T
paBHa:
1 g-4,
2. -
dne, T
3. go'E
1
4. 9
Ane, 1

4. Pabora no 1. Q-Ea

nepeMeIeHUI0 2. Q-E-2a

3apsina Q B > A B |3 0

.

IIEKTPUUECKOM I a 4. —0-Ea

nonie E u3 Touku B i — QE 2

B TO4Ky D paBHa: a a QE2a

' —> a
(cunoBbIE IMHUU > ®

nouns E nexar B D c |*>

IJIOCKOCTH

kBajgpara ABCD)

5. DKBUBaJeHTHAs dIEKTPUUECKas eMKOCTh IBYX | 1. C1-C>
KOHJEHCATOPOB, COCIUHECHHBIX | 2. C1/Cy
MoCe0BaTeNbHO, PaBHA: 3. C.+GC,

4. Ci-GC
5 C,-C,
' C,+C,

[Tpumeuanue: Jjis 0TBETA MOCTAaBbTE TAIOYKY B CPEIHEH KOJIOHKE 0KOJI0 udpst 1, 2, 3, 4 unu 5.

Bapuant 2. (Ilpogomxenue)

6. [Ipu yBenuuenuu paccrostuust mexay | 1. YMeHnbmaercs B 4 pasza

IJJAaCTUHAMU KOHJIEHCATopa B 2 pa3a 2. YMeHnbiiaercs B 2 pasza
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€ro 3JIeKTpru4eckasi eMKocTh C 3. YBenuuuBaercs B 2 pa3a
4. YBenuuuBaercs B 4 pasa
7. 3akon OMa B HHTETpaJIbHOU (hopme 1 | = J' j-ds
BbIpa)kaeTcst popMyIioii: ' S
2 =44
dt
3. j =ne<u>
4 =9
R
8. Ilpu mapamienbHOM COECIUHEHHH Uz U?
npoBoaHUKOB R; u R, Bemomusiercs | 1. 1=z
yCIIOBUE: R, R,
2 | = |1 = |2
3 I=hh+1
4 11R:” = LRy
9. MarHuTHas HMHIYKOUS — TPSIMOTO w, |
GECKOHEYHO ITMHHOTO MPOBOIHKKA C | 1- B=_———.
TokoM | B TOuke, YyHaJleHHOW OT 2na
NPOBOJHMKA ~ HA  PACCTOAHUE @, | o B= Ho l
orpeaenseTcs GopMyIIoi: 2R
p! R
3. - 2 5\3/2
2 (h*+R?)
a, B= H—‘)I(cosoc1 —cosa, )
4ma
10. PeaktuBHOE compoTuBieHue 1en# | 1. X =onlL
MEPEeMEHHOT0 TOKa, BKJIIOYAOIIEH 1
conporuBienrne R wm emxocts C, | 2. X=—"
BBIpaXkaeTcst POpMYIIOii: oC
3. X=oL- i
oC
1 2
4. Z= R*+|oL——=
oC

[Tpumeuanue: /[ oTBeTa MOCTaBbTE TaJIOUKY B CpeHEN KOJIOHKE 0KOJIO LuGpsI 1, 2, 3 unu 4.

PacuerHo-rpadguyeckas padora no ¢pusuke Nel

1. YpaBHeHHE BpAIIaTEIbHOTO JABMKECHHS MAaTePHaIbHON TOYKH MMECT BHJI, YKa3aHHBIN B
Tabmuie 1.

Tpebyercsi:

1) ompenenuTh YriaoBoe MEepeMEelICHUE (g TOUYKU U €€ YIIIOBYIH0 CKOPOCTh (X B HAYadbHBIN
MOMEHT BPEMEHH;

2) mocTpouTh TrpaduK 3aBUCHMOCTH YIJIOBOTO TEPEMEIICHUS TOYKA OT BpPEMEHH B
uaTepBasie 0 <t <t c marom At = 0,17,
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nnatepBaie 0 <t <t c marom At = 0,1r;

3) HalTH 3aBHCUMOCTbH YTIJIOBOH CKOPOCTH OT BpemeHU @w—=a(t) u moctpouts e€ rpaduk B

4) BBIYUCIUTH HAYAJIbHYIO YTJIOBYIO CKOPOCTh () MAaT€pUaIbHON TOUYKH,
5) HaliTH YTII0BOE YCKOPEHUE & MaTEPUAIbHON TOUKH;
6) yka3aTh XapakTep JBUKEHHUS MaTePUAIbHON TOUKH.

Tabmumna 1

Ne | YpaBHeHue 1BHKCHUS T, o, an, & o =at), Xapakrep
n/m @ = ¢(t), pan c pan pan/c | pam/c? pao/c JIBHYKEHHSI
1 | =20-3t+3t 20

2 |p =400- 10t — 3t2 10

3 |p=-8t+8 10

4 |p =-16 + 4t 10

5 |p =50-2t 5

6 | =5+4t+ 2% 10

7 | p=300-10t - 2t? 10

8 | = 6t +12t° 10

9 |p=160t —2t 20

10 p =5+ ot2 20

2. bpycok maccoil m ckaTeiBaeTcs 0€3 TpeHHs MO HAKJIOHHOW IUIOCKOCTH M3 HaydaibHOU
TOYKH C BBICOTHI Np. YT0JI HaKIOHA IUIOCKOCTH - @. HauanbHas ckopocTh Opycka — Vo. Mcnonb3ys
JaHHbBIE TaOJIHIIEI 2:
1. HaiiTi ycKOpeHue IBYKEHHS OpycKa @, MPOMICHHBIA MyTh X(T) U CKOPOCTh Opycka V(T) B
MOMEHT BPEMEHHU T.
2. PaccunTats Bpems ABMXKEHHUSA JI0 CIYCKa {enyexa. CunTaTh g=10 m/c2,

3. Tloctpouth rpaduku 3aBUCHMMOCTH MPOMIEHHOTO MyTH OT BpemeHH x = x(t) m ero
ckopocTH oT BpeMeHu V=V(t) B mHTepBane BpeMeHu OT 0 10 teycxa-
Tabmumna 2
Ne ho, o, Vo, o} T, temycxa, x(1), v(7),
n/n M rpaj m/c m/c? C C M m/c
1 2 4 -5 10 16
2 2 2 -2 10 20
3 2 1 2 10 20
4 2 2 0 10 14
) 2 4 -4 10 12
6 4 4 -1 10 10
7 4 2 -4 10 36
8 4 3 -3 10 30
9 3 2 -3 10 30
10 3 3 -3 10 20
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3. T[IpyXMHHBII MAsSTHUK COBEPIIACT TAPMOHUYCCKUE KOJeOaHMs BIOJb OCH KOOPIUHAT X OKOJIO
MOJIOKCHUSI PAaBHOBECHS, IPUHATOTO 32 HaYaJio KoopAWHAT. Macca rpy3a paBHa M, K03 HUIHeHT
ECTKOCTH MPY)KUHBI paBeH K. CKOpPOCTh JIBMKEHHS IPy3a H3MEHSETCS 110 3aKOHY V = A -coS(wot
+ (o), TA€ @p - MUKIXYECKas JacToTa KoyiebaHui, 4 — aMIUTUTyda KoJieOaHui, g - HayaabHas
daza, Xo, Vo, a9 — KOOpOuHama, CKOpPOCMb U YCKOPEHUe 2py3d, COOMEEMCMEEHHO, 6 MOMEHM
gpemenu t = 0.

Heob0xoxumo:

1. 3anmcarh ypaBHEHUS AJI1 KOOPJUHATHI X, CKOPOCTHU V M YCKOPEHUS @ OT BpeMeHH t.

2. 3aloJIHATh IMYCTYIOIIHWE KICTKH B TaOJIMIE YUCICHHBIMH 3HAYCHUSMH COOTBETCTBYIOLIUX
BEJIUYHH.

3. 3anmcarth ypaBHCHHs I KOODJIUHATBHI X, CKOPOCTH V W YCKOPEHUS a OT BpeMeHH t ¢
YHCJCHHBIMUA 3HAYCHUSMH M MOCTPOUTH MX Tpaduku B quamnazoHe Bpemenu ot 0 o 7 ¢ marom At =

T/8.

2 m, K, Wy, T, 0o, Xo, A, Vo, Vmax; do, Amax;
n/n K2 H/m | pao/c c pao M M m/c wle | wm/ict | w/c
1 24,6 0,80 | m/6 10

2 0,50 5,23 n/4 12

3 0,60 1,60 | n/3 216
4 0,75 | 7,39 /2 16

5 27,7 0,80 T -62,8

6 339 | 7,85 /2 -1232

7 0,65 1,20 | n/6 8

8 9,24 | 3,93 /3 9

9 0,70 | 6,90 /4 | 7,07

10 0,80 1,60 T 169
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4. T'a3, yka3aHHBI B Ta0nuIlEe, MO JaBlieHHEeM p W Tipu Temmeparype T 3aHumaeT o0bEM V.

OrmnpenenuTh TEIIOEMKOCTh ITOTO Ta3a MPU MTOCTOSHHOM JaBJICHHH Cp U IIPU IIOCTOSTHHOM 00BEME Cy.
PaccunTaTh Apyrue HEIOCTAIOIINE BETHUMHBL.
(R = 8,31 1x/(momb-K))

Ne D, , T, C, Cv, Cp, Cv, m, u, )

/i tas ITa 1K JIx/(moub-K) | Ix/(mons-K) | [1x/(r-K) | [Ix/(T-K)| T | r/mMonb LG
1 | O, | 50000 | 0,3 290 32 |5
2 60000 | 0,2 | 300 193 3
3 | No | 70000 |0,15 | 320 28 |5
4 | CO | 80000 | 0,4 | 310 28 |5
5 90000 | 0,25 | 350 155 3
6 | NO | 100000 | 0,35 | 330 30 |5
7 | CO2 | 40000 | 0,2 | 380 4 |6
8 | He | 30000 | 0,5 | 400 4 3
9 | Hy |200000 | 0,1 |500 2 5
10 10000 | 0,45 | 450 42,1 3

5. B BepmmHax 1, 2 1 3 paBHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHON @ HAXOJSATCS OMHAKOBBIC

10 MOJYJIIO 3apsfsbl (1, (2, Q3. HanmpsskeHHOCTD 3JEKTPUYECKOTO OIS B LIEHTPE TPEYroJIbHUKA paBHA
E (paccrosinue no nentpa tpeyroyibHuka — I). Cuia, qeicTByromas Ha 3apsij (o CO CTOPOHBI 3apsiioB

g1, g2 ¥ (3, paBHa F.

1. Vcnonb3ys naHHble TaOJINLIbI, HAUTU HEIOCTAIOIINE BETHYNHBI.
2.Cnenatp 4epTex, Ha KOTOPOM B BBIOpaHHOM MacmiTabe H300pa3uTh BEKTOP HANpsKEHHOCTH
AJIEKTPUYECKOTO T0JIS B LIEHTPE TPEYTOJIbHUKA U BEKTOP CHJIBI, IEUCTBYIOLIEH Ha 3apsn (o.

Ne 1, 02, s, a, Jo, E, F, r,
n/m MKK1 MKK1 MKK1 cM MKKI1 B/m H cM
1 -1 1 1 2 270
2 3 -3 3 1,7
3 5 5 -5 5
4 7 -7 7 4 1650
5 -9 9 9 3 3,5
6 -2 2 2 6
7 4 -4 4 1080
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10 -10 10

10 -8 8 8 4 2160

PacuyetHo-rpadguyeckas padora no pusuxe Ne2

1. Ilpoiins ycKOpsIOILyt0 pa3HOCTh MOTeHIUaIoB U, yacThiia Maccoil M ¢ 3apsaoM ( BlIE€TaeT
B OJIHOPOJIHOE€ MarHMWTHOE II0JI€ ¢ MarHUTHOW MHAYKUUEH B Tak, 4TO HalpaBlIEHUE €€ CKOPOCTH U
COCTaBJISIET YroJl OL C HAIpaBJIEHUEM MAarHUTHOIO MOJs. B MarHMUTHOM HOJ€ YacTULa JABHKETCS IO
crimpaiu ¢ paguycom R u marom h; nepuos ee oOpamienus pasen 7.
1. Onpenenuth HEAOCTAOLIME B TAOIMIIE BEJINYUHBI.
2. CaenaTh NOSICHUTEIbHBIN YEPTEXK, HA KOTOPOM CJIEAYeT yKa3aTb BEKTOP CHUJIbI, BEKTOP CKOPOCTH U
BEKTOpP MarHUTHOM MHAYKLUH.

Tab6muna 1

0 m, g, U, B, a, Vv, R, h, T,
n/n Ke Kn B mTn rpaj m/c cM cM MC

1 Me —e 30 1,69 | 184 | 0,0358

2 mp +e 45 | 1,31-10° | 242 | 152

3 My +2e 50 60 4,32

4 Me —e 30 | 2,96-10° | 0,105

5 Mp +e 300 30 1,56

6 m, +2e 200 70 45

7 Me —e 30 2 60 2,9

8 My +e 400 30 3,61 1,64
9 m, +2e 60 45 | 2,20-10° 33,7

10 Me —e 60 | 4,59-10° 0,0238

[IpuMeyanue: 3IeMEHTapHbIN 3apsf € = 1,6-10Ku;
Macca JIEKTpoHa Me = 9,11-10'3l KT
Macca ripoTona M, = 1,672-10% kr;
Macca o-4acTHIIBI M = 6,642~10'27 KT.

2. C momotipio coduparoieit TuH3bI ¢ POKYyCHBIM pacctossHueM fu  ontudeckoit cusioil @ Ha
9KpaHe MOIyuyeHOo u300pakeHne o0beKTa ¢ JMHeHHbIM yBenuueHnueM N. PaccrosiHue ot oObekTta 110
skpaHa L, oT oObekTa 1O JIMH3BI @1, OT JIMH3BI 10 JKpaHa dp, BbICOTAa mpeamera h, BeicoTa
nzoopaxenus H.

1. Haiitu Hegocraromnye B TabnuIe 2 BEIUIHHEI.
2. Ha ocHOBaHMHM IOJTy4EHHBIX 3HAaUEHUH MOCTPOUTH CXEMY X0/1a JIydeil B BBIOpaHHOM MacuiTae.

Tabmanma 2
Ne f, D, ai, as, N h, H, L,
/1 cM JTP cM cM cM cM cM
1 12,0 18,0 10,0
2 8,33 60,0 6,0
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3 21,0 14,0 63,0
4 8,0 32,0 100,0
5 75,0 9,0 45,0

6 12,0 10,0 30,0

7 16,0 36,0 64,0
8 10,0 40,0 60,0

9 10,5 42,0 18,0

10 4,0 100,0 20,0

3. Mexay nByms IUIOCKONApaUIeIbHBIMU IUIACTUHAMM Ha PAacCTOSIHMM L OT rpaHuisl ux
CONPUKOCHOBEHHSI HAXOAWTCS MPOBOJNOKAa awmamerpoMm D, oOpasys BosaymiHbii kiuH (puc.3.l).
[TmacTHBI OCBEIIAIOTCS HOPMAIBHO MAJAIOIIIMM MOHOXPOMATHYECKHM CBETOM C JUITMHOW BOJIHBI A.

l

l

l

l

!

Puc. 3.1

1. M300pa3uTh cxeMaTHYeCKU XOJ MAJaloIIero M OTPaXXCHHBIX HHTEp(Eepupyromux aydeil B

OTPAKCHHOM CBETC IJId ABYX COCCAHUX I/IHTep(i)CpeHIII/IOHHI)IX I10JIOC.

2. OnpeieNTuTh PacCTOSTHUE MEKY COCCTHUMH TEMHBIMU HHTEeP()EpEeHIIMOHHBIME MOIOCAaMHU D 1

Jpyrye HeAOCTAloUIMe B Tabuuile 3 BeINYNHBI.
(ITpunsitele B Tabmuue 3 oOo3HaueHMs: A - ONTHYECKas pPa3HOCTh XOJa CBETOBBIX JIyueid,
BO3HHUKAOIIAsl TP OTPAXKECHUU CBETA OT TOHKOMW IUICHKH; K — HOMep UHTep(hEePEHIIMOHHOMN MOJIOCHL;
dx — ToNIIMHA BO3IYNIHOTO KJIMHA B pacCMaTpHBaeMOM MECTE;
UHTEep(EPEHIMOHHON MOIOCH! OT Kpast KJINHA)

Xk — paccrostHue K-t TeMHOI

Tabmuma 3

Ne L, D, A, A, Xks dk, b,
n/m MM MM HM 9o HM MM MM MM

1 100 0,01 600

2 300 0,015 0,0002

3 200 0,02 600 0,0006

4 500 0,0005 18

5 0,03 500 0,001 0,0001

6 700 400 0,0005 20

7 400 0,04 600 0,0006

8 0,045 0,001 21
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9 1000 600 0,0005 5

10 550 0,055 500 7,5

4. Ha (oTosnemMeHT ¢ KaToJOM U3 MeTallla MaJaeT CBET C JJIMHON BOJIHBI A (C dHEprueit € =
hv). PaboTta BbIXO/Ja 3JIEKTPOHOB paBHAa A. MakcuMalibHas CKOPOCTh BBLJICTAIOIIUX 3JICKTPOHOB

paBHa Vimax. MakcuMasnbHasi KHHETUYECKAsk SHEPTUs 3IEKTPOHOB Tmax = m-vzmaXIZ.

1. HaitfTu HamMeHblllee 3HAUYCHHE 3aJCPKUBAIOLIEH pa3HOCTH MOTeHIUaNoB U,,,, KOTOpyro

HY)KHO MPUIIOKUTH K POTOIIEMEHTY, YTOOBI MPEKPATUTH (POTOTOK.

2. OHpC[[GJ'II/ITB HUMITYJIbBC P, HOJIyT{eHHBIfI KatoaoM, C€CJIM IIPUHATHb, YTO HAaIIPaBJICHHUA

IBDKEHUS POTOHA M (POTORIIEKTPOHA JISKAT HA OJTHOU TIPSIMOM.
3. Onpenenuth HeTOCTAIONIME B TaOIHIle 4 BETUYHHBI.

Tabnuua 4

a | Merau | S BT e | T e | e |

1 AroMuHAN 200 3,7

2 Boashpam 5,92 1,42

3 [Tnaruna 200 6,3

4 Cepebpo 6,22 1,52

5 Mens 230 4.4

6 Huxenb 5,40 0,605

7 [Tnaruna 210 6,3

8 Cepebpo 5,65 0,951

9 Huxenb 200 48

10 uuk 5,40 1,40
(CripaBounbie 3HaueHns: ocTosHHas [lnanka h = 6,63-10% [Ix-c;
CKOPOCTb CBETa C = 3-10%w/c; macca AIEKTpOHA Mg = 9,11-10"*kr;
sleMeHTapHbIit 3apsin e = 1,6-107°Kur.)

1 1 1
5. O606menHas hopmyna uist THHUH B CIIEKTpe aTOMa BOJIOpOa UMEeT BUJ: X = R(F — Fj

rome m=n+l, n+2,n+3, ....... ,R= 1,097-107M'l (nocrosinnast Punbepra). Panuyc n-oit
CTallMOHAPHOM OPOUTHI 71 aTOMa BoIopoaa o bopy
, W’ 4ne,
=N — (mstn=12.3...).
me
JluckpeTHbIe 3HaYEHUsI YHEPTUU AJIEKTPOHA B aTOME BOJIOpOa
1 me
" n® 8h’el

rae i= h/2n==1,055- 103 JIx-c — npuBenenHas nocrosiHHas [1nanka;

h=6,63- 1073 JIx-c — nocrosinHas [lnanka, macca 3neKTpoHa Me = 9,11~1O'311<r;
DJIEMEHTAPHBIHN 3apsiT e = 1,6-10'19KJ1, € = 8,85-10'12 D/m.
1. BeruucnuTh AIMHBI BOJIH NEPBBIX JIBYX JIUHHUM cepyuH, yKa3aHHOU B Talnuie 5.

2. OHpC,Z[CHI/ITB SHEPTUIO (pOTOHa e = hV, COOTBCTCTBYOLICTO IICPBBIM JIBYM JIMHHUAM CCPUH,

yKa3aHHOU B TabnuIie 5.
3. HaiiTi moTeHIMan HOHU3AIHUH (; aTOMa BOJOPOA.

37




4. BeruucnuTh paanyc N-ii opOUTHI aTOMa BOJOPOJA.

5. TlocTpouTh cXeMy HSHEPreTHYECKMX YPOBHEW aToMa BOJOpPOJa M yKa3aThb Ha HEW NEpPBbIC TPHU

nepexo/ia COOTBETCTBYIOILCH CEPUH.

Tabmuua 5
wn | Cepws "o e B | B
1 Jlatimana 1
2 banbmepa 2
3 [Tamena 3
4 bpakera 4
5 [Ipynna 5
| Copw AR
6 Jlatimana 1
7 bansmepa 2
8 [Tamena 3
9 bpakera 4
10 [Idynna 5

IIpumepHasi TeMaTHKAa JIA0OPATOPHBIX PadoOT

MexaHuka

Ne3. Onpenenenre CKOPOCTH MOJIETA YU TMPU TOMOIIH 0AJUTUCTUIECKOTO MasTHUKA.
Ne4. TTpoBepka OCHOBHOTO 3aKOHA IMHAMUKH JUIS BPAIIAIOIIUXCS TEI.

Ne5. Nzyuenue puznueckoro MasiTHUKA.

Ne8. Onpenenenue ko3¢ puireHTa BHyTPEHHETO TPEHUS KUIKOCTH 110 MeTory CTokca.
NelTA. U3yuenue 3aTyxaromux KoueOaHHi.

Nellb. U3yuenue siBneHus! pe30HaHCa MPH BBIHYXJICHHBIX KOJIEOaHUSX.

Nel4. Teopema llTeitHepa.

MouexkysipHas (pu3uKa ¥ TepMOAUHAMHKA

Ne2. Onpenenenne BeMUNHBI OTHOLIEHHS TEMJIOEMKOCTEHN BO3/1yXa MPH MOCTOSIHHOM
JaBJICHUH U TIPU TIOCTOSTHHOM O0beMe.
Ne7. Onpenenenne BIa)KHOCTH BO3/1yXa U MOCTOSIHHOM IICUXpOMeTpa AccMaHa.

JIEKTPUYECTBO

Ne3. Usmepenue conpoTuBICHUH TPOBOTHUKOB.

Ned. Onpenenenne eMKOCTH KOHAECHCATOPA OAJUIUCTHUECKUM METOJIOM.

Ne6. M3yuenne 3aBUCUMOCTH MOIITHOCTH HCTOYHUKA TOKA OT COITPOTHUBIIEHUS HATPY3KH.
Nel4. M3yuenue BoapTaMIEPHON XapaKTEPUCTUKU MOJYIIPOBOJHUKOBOTO IMOA.

Marunerusm

Nell. 3aryxatomue 3JeKTpOMarHUTHbIE KOJIeOaHuUs.
Nel3. zyuenune nociie10BaTeIbHON ENH MEPEMEHHOTO TOKA.
Nel6. Onpenenenue yaenbHOro 3apsaa 3J1eKTpoHa.

Onruka
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No2. Onpenenenue paguyca KpUBU3HBI JIMH3bI ¢ TOMOIBIO Koiel HbroToHa.
Ne3. OnpeneneHue JIMHBI BOJHBI C TOMOIIBIO0 TU(PPaKITMOHHON PEIICTKH.
Ned. Onpenenenue pOKYCHBIX PaCCTOSHUH JTUH3.

No8. M3ydenune BpaiieHus MIIOCKOCTH TOJISIPU3AIMK PaCTBOPOM caxapa B BOJIE.

ATOMHasA PU3HKA

Nel. MccnemoBanne aToMapHOTO CIIEKTpa BOJOPOIA.

Ned. Onpenenenue paboTsl BBIXO/a HJIEKTPOHA U3 METAJIA.
No5. CooTHolIeHHE HEOTPEICTIEHHOCTEH.

Nell. CtpykTypa aTOMHOTO CIIEKTpa PTYTH.

IpumepHbie BOMPOCHI K 3K3aMeHY (MeXaHHKA, TEPMOAMHAMHMKA M MOJIEKYJIsApHasi Gu3HKa,
IeKTPHYECTBO)

ok wn

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

Mexanuka
MarepuanbHasi TOYKa M €€ KHHEMAaTH4YeCKME XapaKTepUCTUKU. Bekropel monoxeHus,
IepeMEICHUs, CKOPOCTU U yCKOpeHHUs. [IpoiieHHbI TyTh.
JIBM>KEHHME TOUKHU C TOCTOSIHHBIM YCKOPEHUEM.
JIBUKEHHME TOUKH 10 OKPYKHOCTHU. YTJIOBBIE IIEPEMEIICHUE, CKOPOCTh U YCKOPEHUE TOUYKH.
JIBHKEHHE TOYKHU 0 OKPYKHOCTH € TIOCTOSIHHBIM YTJIOBBIM YCKOPEHHUEM.
Cuna u macca. 3akoHbl JuHaMuKu HbroToHA.
Hmnynbe MaTepuaabHOW TOYKH, UMIYJIbC CHJIBI. YPaBHEHHE W3MEHEHHsI MMIYJbCa, 3aKOH
COXPAaHEHHUS UMITYJIbCA.
Hmnynbe cuCTeMbl MaTepHajbHBIX TOYEK. YpaBHEHHE M3MEHEHUS MMILYJIbCa, 3aKOH
COXPAHEHHUS UMITYJIbCa.
LlenTp Macc cucTeMsl M €ro CBOWCTBA. J{BH)KEHHE LIEHTPa MACcC MOA JIeHCTBUEM BHELITHUX
CHIL
Pabora cwibl. Kunernueckas »sHeprusi MarepuaibHOM TOYKM, KUHETHYECKAsh SHEPIHs
CUCTEMBI.
[TonHast MexaHu4ecKas SHEPTUsl CUCTEMbI. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.
[ToTenunanpHble (KOHCEPBATUBHBIE) CUIIBI, TOTEHIMAIbHAS YHEPT S CUCTEMBI.
IlosiHas HHEPrUs MEXaHUYECKOW CUCTEMBI. 3aKOH COXPAHEHHUS YHEPTUHU.
[ToctynarenbHoe U BpaliateabHOE ABMKEHHUE TBEPIOTO TeNa.
JIBu>keHHE TBEPAOIO Tejla OTHOCUTENIBHO HEMOJABMKHONW OCH. MOMEHT HMMITYJIbCA, MOMEHT
MHEpLUMH U KUHETUYECKasi SHEPTUs BpaIlaloIerocs Tena.
OCHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKCHMUSL.
Mowment unepuun. Teopema IITelinepa—I roiirenca.
MowmeHT nHepuud. MOMEHTBI HHEPLMH LIUIMHIPA, TOHKOTO IUCKA U KOJIBLIA.
3akoH BceMupHoro taroreHus. CeoboHoe nagenue. Kocmmuueckne cKopocTu.
[TpyxuHHBIN, MaTeMaTHdecKuid, pusndeckuit MasTHUKA. COOCTBEHHBIE YaCTOThI U MEPHOIbI
KoJe0aHui 3TUX MasiTHUKOB.
3aryxaromue KonebaHus, UX XapaKTePUCTHKH.
BreinykaeHHble MeXaHUYecKue Kojiebanus. SIBIeHne pe3oHaHca.
JlaBjieHrE B IOKOSIILIENCS )KUIKOCTH, crja 1aBiaeHus. 3akoH [lackans.
Brrrankupatomast cuia. 3akoH Apxumena.
CrannoHapHO€e T€UEHHE KHUAKOCTU. Y paBHeHUE bepHyim.
VYnupyrue BosHbI. YpaBHEHUE IIIOCKON Oeryiiei BOJIHbBI U €€ XapaKTePUCTUKH.

TepMmoanHaMuka u MoJIeKyIsipHas (pu3NKa
N3o0xopHBIli Hpouecc B uacanbHoM rasze. 3akoH llapins. M3MeHeHne BHyTpeHHEN SHEpPruu,
pa0oTa 1 TeroTa pHu TOM MPOLECCE.
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10.
11.

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

wnh e

No ok

N3006apubiii mporecc B upeanbHoM Trasze. 3akoH [eif-Jltoccaka. M3mMeHeHue BHyTpeHHEH
SHEpPruy, padboTa U TEII0Ta NPy ITOM IpoIEcCe.

N3orepmuueckuii mpolecc B ujaeadbHOM rasze. 3akoH boins-Mapuorra. M3menenue
BHYTpPEHHEH 3Hepruu, padoTa u TerioTa IpH 3TOM MpoIiecce.

[lepBoe Hawyanmo TepMoaWHAMHUKH. BHYTpeHHSsI sHeprust kak ¢yHKuus coctosHusi. Pabora,
TEIJIOTa U TEIUIOEMKOCTh CUCTEMBI.

TermmoeMKoCcTh cuCTeMBbI. YienbHas U MoOJsgpHas TeraoemMKkoctu. Temmoemkoctu Cp m Cy
UJIeJIbHOTO Ta3a, ypaBHeHUE Maiiepa.

Bropoe Hauyano TepMOIMHAMMKHU Ul PAaBHOBECHBIX IpoueccoB. [IpuBeneHHas rtemiora u
paBenctBo Knaysuyca. DHTpomnus Kak GyHKIHS COCTOSHUS.

Bropoe Hauano TepMOAMHAMUKH, €TO PA3INYHbIE (HOPMYITHPOBKH.

Kpyroseie nponeccol. [{ukn Kapao, ero k...

AnunabaTHbIM mporecc B ujeadbHOM Traze. YpaBHeHue Ilyaccona. VM3MeHeHue BHyTpeHHEU
SHEpPruu, paboTa U TEIIoTa NPy ITOM IpoIEcCe.

CBs13b BHTPONMHU C TEPMOAMHAMUYECKOMN BEpOSITHOCTHI0. Dopmyna boibimana.
MonekynapHO-KMHETUYECKHE TIPEICTaBleHus O ras3ax. /JlaBmeHue B Tra3ax, OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Pacnpenenenuss moisiekyn raza no ckopoctsaM. @DyHkuus pacnpeneneHus Makcsesuia.
Haubonee BeposTHas, CpeTHSS U CPETHEKBAAPATUYHAS CKOPOCTH MOJIEKYII.

Pacnipenenenue bonbimana. bapomerpuueckas popmyna.

CpenHsisi KMHETHYECKas SHEprus MOJIEKYJ Ta3a, BHYTPEHHSS SHEpPIrusi B MOJIEKYJSpPHO-
KMHETUYECKOI TEOpUHU.

Teopema 0 paBHOMEPHOM paCHpENCIICHUH OJHEPTHH IO CTeneHsM cBoOoabl. CBs3b
BHYTpPEHHEH SHEPIUH U TEINIOEMKOCTHU C YHUCIIOM CTENeHeH CBOOO bl YaCTHIL.

SBnenus muddy3un, TEIUIONPOBOTHOCTH W BHYTPEHHETO TpEHHUs (BS3KOCTH). ONBITHBIC
3aKOHBI, ONUCHIBAIOLIUE ITH SIBJICHUS.

Peanbubie raspl. Kputuueckoe coctositnue. YpaBHenue Bau-gep-Baannca. CpaBHeHue
n3otepm Ban-nep-Baankca ¢ skcriepumenTom. [IpaBuiio Makcseiia.

VYpasuenue Ban-nep-Baanbca u kputnueckoe coctosHue. CBsi3b NOCTOSIHHBIX — Ban-nep-
Baanbca ¢ kpuTHueCKMMU U MOJIEKYJISIPHBIMH ITApAMETPaAMU.

@da30BbIE IEPEXOABI KPUCTAIUI-)KUIKOCTh-T1ap. TemmIoTsl nepexo1oB, ypaBHeHus Knaneiipona
Knaysuyca.

BiraxxHOCTB BO311yXa, METOABI €€ U3MEPEHHUs. TOUKa POCHI.

IToBepXHOCTHBIN CIIOU KUAKOCTU. II0BEpXHOCTHOE HATSKEHUE, SIBIICHUE CMAYUBAHMUS.
JlaBneHue o NCKpHUBIIEHHON ITOBEepXHOCThI0. Dopmyna Jlamtaca. KanmwisipHele siBIeHUS.
Kpucrannuueckue n amopdHble TBepable Tena. Kpucramimueckas pelieTka, THUIbI CBs3ei
YacTHUIl, CAMMETPUS KPUCTAJUIOB U aHU30TPONHUSI UX PU3NUECKUX CBOMCTB.

TeruoBble CBOMCTBA KPUCTAJLIOB, BHYTPEHHSA DHEPIUsA U TEIJIOEMKOCTh, 3aKOH J[roJoHra U
[Ttn.

Kunkue kpucTamibl, KI1acCUPHUKAIMI U 0OCOOEHHOCTH (PU3NYECKUX CBOMCTB.

DIEKTPUUECTBO
BsaumopeiictBue 3apsiioB. 3akoH Kynona.
Onexrpuueckoe nojie. HanpspkeHHOCTH anekTpuueckoro noss. [IpuHiun cyneprno3unuu.
PabGora osnekrtpuueckux cwi. IloreHnuman  snekTpocratmdyeckoro mons.  PasHocTh
noTeHIuanoB. [loTeHIMan ToueuHbIX 3aps/10B U 3apsHKEHHO chepbl.
Teopema Octporpanckoro-I'aycca u ee npuMeHEHHUE.
OnexTpuyueckas eMKocTb. Equnuiel emMxkocti. EMKOCTh yeAMHEHHO! Cdephl.
Konpaencarop. EMkocth miiockoro konaeHcaropa. CoeIMHeHUs KOHIEHCATOPOB.
[IpoBOAHMKY B 2JEKTPUUECKOM I0JI€. DKBUIIOTEHLIMAIBHOCTh NPOBOAHMKA. HanpsykeHHOCTD
MOJIL y €ro MOBEpXHOCTH.
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9.

10.

11.
12.
13.
14.

15.
16.

17.
18.

DNeKTpUYecKoe CMenieHue (MHAYKIMSA) >SJIEeKTpOCTaTH4ecKoro mojs. JuanekTpuueckas
MIPOHUIIAEMOCTb.

DNEeKTpUYECKOe MoJie B TudJIeKTpuKax. [lomnsipusaius AU3JIeKTPUKOB.

DHeprus 3JEKTPOCTATHUECKOTO TMOJsA. ODHEpPrus 3apsbKeHHOro KoHzaeHcatopa. IlmoTHocTh
SHEPTUH IEKTPOCTATHUECKOTO MOJIS.

[ToctosannkIit 2nekTpuyeckuit Tok. [moTHoCTh TOKa. Cuita Toka. EqvHuUIIAa CUITBI TOKA.

3akon OMa it yyacTKa Lenu. DJIEKTPUUECKOe COMPOTUBIIEHNE U TPOBOJIUMOCTb.
CoennHeHre COMPOTUBIICHUH.

3aBUCHMOCTh COMPOTHUBJIEHUS OT TeMmiepaTypbl. CONpPOTUBIECHUE ITUIMHAPUYECKOTO
npoBojHuka. Juddepennuanpaas popma 3akona Oma.

CroponHMe CUIIbl. DNEKTPOABIKYIIAs cuiia. 3akoH OMa J1si 3aMKHYTOH 1eMu.

Pabota m MoONIIHOCTH TOCTOSHHOTO TOKa. 3akoH Jxoynsa-Jlenna B nuddepeHmanbHOu
dopme.

[TpaBuna Kupxroda.

DNEKTPUUECKUN TOK B MOITYNpoBoaHUKaX. COOCTBEHHAS U IPUMECHAs! TIPOBOJIUMOCTH.

IIpumepHbIe BONPOCHI K IK3aMeHY (MarHeTH3M, ONITHKA, AaTOMHAsA U siiepHasi pu3nka)

Nooohkown

© ©

RBRoOoo~NoOar~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Maruerusm
B3aumopeiictBue TokoB. MaruutHoe nosie. BekTop MarHUTHOM MHAYKUMHU. 3aKOHBI AMIiepa U
buo-Casapa-Jlamnaca.
MarsuTtHoO€e 1noJje npsiMoro, KpyroBoro 1 COJ€HOMAAIBHOIO TOKOB.
JIBrkeHue 3apsana B MarHuTHoM nosie. Cuia Jlopenua.
JlelicTBUE 3NEKTPUYECKOTO0 U MAarHUTHOIO MOJIEH HA IBUKYILIMICS 3apsi.
OnexkrpomaruuTHas uHAyKus. 3akoH dapanes. [Ipasuno Jlenna.
SBnenne caMonHaykuu. MHIYKTUBHOCTbD.
MarnuTtHble cBoiicTBa BemecTBa. HamarHuueHHOCT. MaruuTHas NPOHMIIAEMOCTb.
HanpsikeHHOCTh MarHUTHOTO TOJIA.
EMKOCTb, HHIIYKTUBHOCTb U aKTUBHOE CONPOTUBJIEHUE B LIENU IEPEMEHHOTO TOKA.
Pabota u MOITHOCTh TEPEMEHHOT0 TOKA. JleCTBYIOIINE 3HAUEHUS CUIIbI TOKA U HAPSKEHUS.

OnTuka, aTOMHas U siiepHast pu3uka
I'eomeTprueckas onTuka. 3aKOHbI OTPA)KEHUS U TIPEJIOMIIEHHS CBETA.
ITonHOE BHYTpEHHEE OTpPaKECHHUE.
[Tpuanun ®@epma. Ontruueckuid myrs. CKOPOCTH CBETA.
Jlunzel. [TocTpoenune n300paskeHui.
OnTnueckas cuna. @PopMyiia TOHKOW JTMH3BL.
WnTepdepenius ceera. KorepentHocTh. CriocoObl HabM01eHUS HHTEP(HEPEHIINN.
WuTepdepeHIyst B TOHKUX MJIeHKax. [1o0chl paBHON TOMIIUHBI.
Hudpaxus csera. [Ipunuun I'toiirenca-dpenens.
Hudpakuus ceera. 30Hb1 OpeHens.
I'paduueckoe cnoxxenne amrumuty npu audpakiuu Openens. 30HHbIE TUTACTUHKH.
Hudpakuus Opaynrodepa oT mienu.
JudpaxknuonHas peeTka.
Judpakius peHTTeHOBCKUX JTydei.
EcTecTBeHHBIN U NOJIAPU30BaHHBIN CBET. 3akOH Mastoca.
[Tonsspu3anuss mpu OTpaKEHUU OT AMDJIEKTPUKOB. 3akoH bprocrepa.
JIBOIiHOE JTy4enpesoMIICHUE.
Bpamienue niockocTy noaspu3ayi.
TennoBoe uznydenue. 3akon Kupxroda.
TennoBoe nznyuenue. 3akonsl Ctedana-bonpivana u Buna. ®@opmyna [Inanka.
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20. OnTHueckas MUPOMETPHsI.

21. ®ororddext. 3akonbl BHEMHET0 GoTtorddexra. DOTOyMHOKUTETH.
22. BHyTpeHHUI U BEHTHWIBHBINA (O0T03(PEKTHI.

23. Dueprus u umnyibce Gorona. Idpdext Komnrona.

24. Omnbitel Pezepdopna mo paccesnuto anbdha-yacTuil. SaepHas MoieIb aToMa.
25. Ilocrynatel bopa. Teopus aroma Bogopoa.

26. Ksanrossle uncina. [Ipunnun Ilaynu.

27. 3amnojHeHue IEKTPOHHBIX 00oovek. Tabmuia MeHeneena.

28. PanmnoakTUBHOCTH. 3aKOH PaJIMOAKTUBHOTO pacraja.

29. Crpoenue siapa. OTKpbITHE TPOTOHA M HEUTPOHA.

30. Snepubie peakuuu. JHeprus cBsa3u. JledexT macc.

5.4. MeToanueckne MaTepuaJbl, onpene/silolniie Npoueaypbl OLeHUBAHUS 3HAHUM, YMEHUIi,
HABBIKOB M (WJIM) ONBITA [eATeJbHOCTH, XapaKTepU3YWIIMX IJTanbl (opmuposanus
KOMITeTEeH LU
TpeOoBaHMsI K YCTHOMY ONIPOCY
VYCTHBIA ompoc MpHUMEHSIETCs Uil MPOBEPKM 3HAHUM OOYYaloUIMXCs B IIETSAX OMOpPHI Ha
paHee YCBOCHHBIC 3HAHUS U OIBIT, a TAK)KE JJI IIPOBEPKU KAyeCTBa YCBOCHHUS MaTepuaya. Y CTHBIN
OIIPOC MIPOBOJUTCS 110 COAEpKAIIUMCS B pabouell MporpaMMe JUCLMILIMHBL TEMaM.

TpeGoBaHusl M0 HANIMCAHUIO KOHCIIEKTA.

KoHcniekT — 3T0 Kparkas NUCbMEHHas (UKCAlMsi OCHOBHBIX (DaKTHUECKUX JaHHBIX, UICH,
NOHATUNA W ONpPENEICHUM, YCTHO U3JIaraéMpIX IIPENOJABaTeNIeM WM IPEACTABICHHBIX B
JUTEpaTypHOM HCTOYHMKE. Takoil BUA aHaNUTHYECKOH 00pabOTKM MaTepuala JOJKEH OTpaXKaTb
JOTHYECKYI0 CBSI3b 4YacTe NPOCITYNIAaHHOM WM TPOYMTaHHOW WHPopmauuu. Pesymprar
KOHCIIEKTUPOBAaHUSI — XOPOUIO CTPYKTYPUPOBAaHHAs 3alHUCh, IO3BOJIAIOIIAs OOydarolmeMycsl c
TEYEHUEM BPEMEHHU 0€3 Tpy/a U B MOJIHOM 00beME BOCCTAHOBUTH B IIAMSTH HY)KHBIE CBE/ICHUSI.

TpeGoBaHusl M0 BHINOJHEHUIO TECTOBBIX 3a/IaHU I
[Ipennaraemble TecTOBble 3ajaHusi MO Kypcy «OOmas ¢usnuka» OpeaHa3HauYeHbl JUIs
IIOBTOPEHUSI TMPOMJEHHOTO MaTepualla W 3aKpeIuIeHUs 3HAHWM, IJIaBHAs Lelb TECTOB -
CHCTEMaTU3UpOBATh 3HAHUS CTYJIEHTOB. Bo BceXx TECTOBBIX 3aJaHMAX HEOOXOJUMO BBIOPATh
MIPaBUJIBHBIM W3 IpPEAJIaraéMbIX OTBETOB. TEeKyIIMH KOHTPOJIb 3HAHUM B BHJE TECTHPOBAHUS,
MIPOBOJUTCS B paMKaX IPAKTUYECKOT'O 3aHATHS.

TpeGoBanus M0 BLINOJHEHUIO J1a00PATOPHBIX padoT.

TemaTtuka nabopaTopHbIX pabOT HamNpaBJIeHA Ha 3aKpeIJIeHWE M YTIyOJIEHHE TEOPETUUYECKHUX
3HAHUMN, TOJIYUEHHBIX CTYJCHTAMH Ha JIEKIIMOHHBIX 3aHATHUSAX, Ha SKCIEPUMEHTAIBHYIO MPOBEPKY
TEOPETUYECKUX TOJOXKEHUH, BBIPAOOTKY YMEHHMH U TMPAKTUYECKUX HABBIKOB pabOTBl C
00Opy/IOBaHUEM U HU3MEPUTENBHBIMH TpUOOpamMH, C TPAKTHKOW TJIAHUPOBAHUS W TMOATOTOBKH
HKCHEPUMEHTA, a TAaKXkKe ero 00paboTKH.

B xozie BeinonHeHus 1a00paTOpHBIX pabOT CTYAEHTHI JIOJIKHBI:

- HAYYHTHCS YUTATh CXEMBI TPOCTBIX OJJIEKTPOHHBIX YCTPOWCTB, pa3iHyaTh YCIOBHEIC
rpadgudeckrne 00603HadYeHUs 00IehU3NIECKUX KOMIIOHEHTOB;

- 03HAKOMHUTKCS C YCTPOHCTBOM H BHEIIHUM BHJIOM OOMIEPU3NICCKUX KOMIIOHEHTOB,;

- U3YYUTh MPUHIIMII AEHCTBUS OCHOBHBIX YCTPOWUCTB o01Iel (hU3uKy,

- MpUOOPECTU HABBIKU OTPEICTICHHS XapaKTEPUCTUK U TTapaMeTPOB

Pa3INYHBIX YCTPOUCTB;

- IPUOOPECTH HABBIKU UCIIOIBb30BAHUS COBPEMEHHBIX N3MEPUTENIBHBIX PUOOPOB.
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st BeImostHeHHMsT paboT mo «OO0miedt (pu3uke» HCHOIb3YIOTCS Ja0OpaTOPHBIE CTEHIBI.
Onucanue nabOpaTOPHBIX CTEHIOB M METOAMKA BBITIOJHEHUS HKCIEPUMEHTOB COJAEPKATCS B
712a00paTOPHOM MPAKTHKYME.

[TonroroBka k mabopaTopHoOil paboTe mpeaycMaTpuBaeT U3y4eHUE TEOPETHUECKOTO MaTepHrara.
[lepen BbIMOTHEHHEM J1a0OPATOPHOM pabOTBl HEOOXOIUMO BHUMATEIBHO O3HAKOMHUTBCS C
OlMCaHUEM JIabopaTOpHOW pPalOTHI, YACHUTH, B 4Y€M COCTOST Ledb MU 3agaHue. CryaeHt, He
BBITIOJTHUBIIMM TOATOTOBKY K J1a0opaTopHOl paboTe, K €€ BBIIOJHEHUIO HE JIOMYCKaeTcs.
Teoperuueckue cBefeHHs, NpPUBEJICHHbIE B Ja0OPAaTOPHOM MPAKTHKYyME, COJEPKAaT MHUHUMYM
yueOHOro Marepuasna, He0OXOAUMBIH /1JIsl TOJTOTOBKH M BBIITOJIHEHUS 1a00paTOpHOM pabOTHI.

IIpaBuia BbINOJIHeHUs J1adopaTopHbIX pador. Bo m30exaHume HECUACTHBIX CIy4aeB, a
TaKXKe MPEXAEBPEMEHHOTO BBIX0/1a U3 CTPOsi 000pyI0BaHHUS TaOOPATOPUU CTYIEHT JOJHKEH CTPOTO
BBITOJIHATH CIIEAYIOIINE PaBUIIA.

1. Ha BBOAHOM 3aHSATHM CTYIEHT JOJDKEH O3HAKOMHUTBHCS C NpPaBUIAMU BHYTPEHHETO
pacrnopsiika U TEXHUKH 6€30MacHOCTH, J1a00paTOPHBIM CTEHAOM U U3MEPUTEIbHBIMU MTPHUOOpaMHU.

2. Ilocne o3HaKOMIIEHHUS C TPaBUJIAMU BHYTPEHHETO PacHopsKa U MHCTPYKTaXKa MO TEXHUKE
0€30MMaCHOCTH CTYIEHT JIOJKEH PaCIUCaThCsl B COOTBETCTBYIOIIEM KypHAIe.

3. Bo Bpems 3aHsATHI B Ta0OpaTOpHH 3alpeniaeTcsl TPOMKO pa3roBapuBaTh, MOKUAATH paboyee
MecTo 0e3 pa3perieHus mpenoaBaTes.

4. Ilepen BBINOIHEHUEM 3KCIEPUMEHTOB HEOOXOJUMO BHUMATEIbHO O3HAKOMUTHCS CO CXEMOM
1 000pyIOBAaHUEM.

5. COOpKy 3JEKTPUYECKHX IIeTIell MPOM3BOIAT MPH BBIKIIFOYCHHOM HAIPSDKEHUH THTAHHUS B
CTPOTOM COOTBETCTBHH CO CXEMOM, MPEICTABICHHON B JIa0OPATOPHOM MPAKTUKYME.

6. Kareropuuecku 3ampemiaercss BKIOYaTh MHUTaHUE OOOpyHOBaHUS 0e€3 pas3perieHus
npenojaBaTelis WK JeKypHOro J1adopaHTa.

7. JIroOble mepeKIIIoueHUs] MOXKHO MPOU3BOIUTH MPU OTKIIFOUEHHOM HAIPSHKEHUU MTUTAHHUS .

8. IIpu oOHapykeHNH TOBpPEKACHUS 000PYIOBaHUS, a TAKXKE MPU MOSIBICHUU CHEIU(PUIECKOTO
3armaxa HeOOXOIMMO HEMEUICHHO BBIKIIOYHTH HANpPsHKECHHE MUTAHHWS OOOPYJOBAaHUS W IO3BATh
IpenojaBaTes.

9. Tlocne BBITTOTHEHUS JTAOOPATOPHON PabOTHI HEOOXOAUMO BBIKITIOYUTH HAMPSIKCHUE TTUTAHUS
000py/10BaHUs U MPUBECTU B OPAIOK pabodyee MecTo.

Odopmienue ordyera mno JabGoparopHoii padore. B orduere HeoOXonuMo 00s3aTENBHO
yKa3aTh Ledb paboTsl. OTUEeT JOJDKEH CoJepKaTh MaTepHalibl 0 KaKIOMY paszeny jJabopaTopHOM
paboThl. OTYET MO KaXKJ0U paboTe TOKEH COAEePKATh BBIBOJIBI.

TpedoBanus k PI'P

Tekct pacueTHOro 3aganusi MOXXHO opopmiIsTh B pepakrope Word nubo B pyKOMMCHOM BH/IE.
B nocnennem ciiydae Bce pUCYHKH JTOJIKHBI OBITh BBITIOJHEHB! KAPAHAAIIOM C TOMOLIBIO YEPTEHKHBIX
NpUHaJIe)KHOCTEH. Bce pacueTsl JOMKHBI  CONPOBOXKAATHCA KPATKUMHU —TOSCHEHUSMU U
POMEXYTOUHBIMU  IIpeoOpa3oBaHusMu. [IpencraBieHne  TOMBKO  UTOTOBBIX — PE3YJIbTATOB
HEJOIYCTUMO: B 3TOM CJIydae PacueTHOE 33aJaHUE HE 3aCUNUTHIBAETC.

TutynpHBIN TUCT pacyeTHO-TpahUUECcKOro 3aaHUs JOJIDKEH COJIEPKATh.

- HAMMEHOBAaHUE TUCLUIUINHBI,

- Ha3BaHHUE PacyeTHOro 3a/1aHus;

- HOMEp BapHaHTa;

- (hpamunuIo, UMS, OTYECTBO CTYACHTA;
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PacuetHoe 3amaHue JOMKHO OBITH BBIMOJIHEHO B CPOK, ONpEAENEHHBIM rpadukoM H3ydeHHs

JUCIUILINHEL

BapI/IaHTBI PaCuUCTHOr0 3aJlaHus OHIPCACIAIOTCA NPCIOAaBaTCIICM,

PacueTHnie 3aaHus, BBIIOJHCHHBIC HE IO CBOCMY BAPpHUAHTY, HC 3aCUUTBIBAIOTCH.

IIIkana ouennBanusa PI'P:

BEAYILIUM 3aHSATHA.

YPOBHH OLICHHBAHUSA

Kpurtepuu oneHnBanus

Baniasl

Buvicokuii( omauuno)

[IpaBusbHBIE, UCYEPTIBIBAIONINE, KOHKPETHBIE OTBETHI HA
BCE TIOCTABJICHHBIE BOIPOCH; XOpOLIee BIIAJCHUE
TEPMUHOJIOTHEH; OTCYTCTBHE MPHHIUIHAIBHBIX OMIMOOK
B OTBETAX.

[IpencraBnen (B cioydae  HEOOXOAMMOCTH)  HE
COJIEp>KalIMii OIMMOOK CXEeMATHYECKUH PUCYHOK, cXxeMma
WM TpaduK, OTPAKAIOIIUN YCIOBHS 33]a4H.

3anucanbl GOPMYIIbI, IPUMEHEHHE KOTOPHIX HE0OX0IMMO
JUISL PEeIICHUS 3a1a4H.

[IpoBeneHsbI HEOOXOTUMBIC MaTeMaTHYECKHE
npeoOpa3oBaHuss M pacyeTbl,  NPHUBOISIINE K
MIPABIWJIBHOMY YHCIIOBOMY OTBETY, H ITPEJICTABIICH OTBET.

81-100

Onmumanvusiii( xopouio)

besykopu3HeHHBIE OTBETHI HAa BOMPOCHI INPH HAIUYHH
OJIHOTO HEIMPABWJIBHOTO OTBETAa WIU IPU OTCYTCTBUHU
OTBETa Ha OJIUH BOIPOC; IPyOble HETOYHOCTH U OLITHMOKH B
KaKOM-TO OJTHOM OTBETE; HAJTMYUe OJTHOTO
JIBYCMBICIICHHOTO WJIM TIPENEIbHO OOO0OIEHHOTO OTBETa
Ha BOTIPOC.

[IpuBeneHo pelieHue, coaepiKaliee OUH U3 CICAYOIINX
HEJOCTaTKOB:

- B MaTeMaTHYeCKuX IpeoOpa3oBaHusaX U  (WIH)
BBIYHCIICHHSIX JIOITYIICHBI OIIHOKH;

- TIPEJICTaBJICHO MPABUIBLHOE PELIEHHE TOJIBKO B 00IIEeM
BUJIE, 0€3 KaKUX-THOO0 YHCIIOBBIX PACUETOB;

- TpaBWIbHO 3amMUCaHbl HEOOXOoAMMBIE  (OPMYIIBI,
MIPEJICTABICH TPABWIBHBIH PUCYHOK (B ClIy4ae ero
HEOOXOIUMOCTH), Tpaduk WIM  CXeMa, 3amHucaH
MIPABWIIBHBII OTBET, HO HE MIPEJICTaBICHBI
npeoOpa3oBaHus, IPUBOISIINE K OTBETY.

61-80

Yooenemeopumenvhuwiil

Hamuune B oTBetax Oojee [ABYX MNPUHIMITHAIBHBIX
OIIMOOK; TOBEPXHOCTHBIM XapakTep HH(OpManuu B
OTBETE;  HECOOTBETCTBUE  MH(OpPMAIMM  OTBETOB
MIOCTAaHOBKE BOTIPOCOB; HEKOHKPETHOCTb,
JIBYCMBICJIEHHOCTD PsiJIa OTBETOB Ha BOIPOCHI.
[lpuBeneHo pemieHHe, COOTBETCTBYIOIIEE OJHOMY U3
CJICYIOIINX CITy4YaeB:

- B PCUICHUH COJECPXKHUTCSA OMHMOKa B MaTeMaTHYECKUX
npeoOpa3oBaHUsIX, U OTCYTCTBYIOT KaKHe-T100 YUCIIOBbIE
pacyersr,

- JIOTyIleHa OMIMOKa B ONPEAETICHUN UCXOIHBIX JTaHHBIX
no rpapuky, pUCyHKY, Tabiulle U T.I., HO OCTaJbHOE
peleHre BhIMOJIHEHO MOJIHO U 03 omM0oK;

- 3aMMcaHbl ¥ HCIIOJTb30BAHbBI HE BCE HCXOTHBIE (POPMYIIHI,
HE00XO0IMMBIE ISl PellIeHHs 3a/1a4i, WIK B OJTHOM M3 HUX

41-60
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JOTyIIeHa OmuoKa;

- TpeAcTaBieH (B cllyyae HEOOXOAWMOCTH) TOJIBKO
NPaBUIbHBIM PUCYHOK, rpaduk, cxemMa W T. I. WU
TOJIBKO MPaBHIIBHOE pelieHne 0e3 pucyHka.

Heyooenemsopumenvuoiii | Hanuune NpUHIMNHATBGHBIX OMIMOOK B OTBETaX WIH
OTCYTCTBHE OTBETOB Ha HECKOJIbKO BOMPOCOB; IOJIHOE 0-41
HE3HaHUE TEPMHUHOJIOTUH.

Bce cnyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT
BBIIICYKA3aHHBIM KPUTEPHUSIM BBICTABJICHHS OLICHOK.

TpebGoBanus k Ik3aMeHy

[TpoMexyTouHass arrecTanys MO JUCLUUIUIMHE, ONPEACIAIoNas CTCIEHb YCBOCHMS 3HAHUM,
YMEHUH M HABBIKOB CTYACHTOB M XapaKTepu3yrolnas 3Tanbl (OPMUPOBAHHS KOMIETEHIUH 10
yueOHOMY MaTepHualy AUCUUIUIMHBL, IPOBOJAUTCS B BUJIE 3K3aMEHA.

K sk3amMeHy A0IMyCKaOTCs CTYEHTHI, YCIIEUIHO BHIIIOJHUBIINE BCE 3a/laHUsl HA IPAKTHUECKUX
3aHATUSAX U B paMKaX CaMOCTOSITEIbHON PabOTHI.

Ha »x3amene mno pgucnurumHe «OOmas ¢Qusuka» CTyIeHT MJOJDKEH OTBETHUTh Ha
TEOPETUYECKHE BOIPOCHl Ul JEMOHCTpAluu Cc(HOPMUPOBAHHBIX 3HAHWUN, YMEHHH, HABBIKOB U
KOMIIETEHIIUH.

OueHka 3HaHMM CTYAEHTAa B IIPOLECCE DK3aMEHA OCYLIECTBIIACTCS HUCXOISA M3 CIELYIOLIUX
KpUTEPUEB:

a) yMeHue cOpMYIUPOBATh ONPE/IEICHUs IOHATHH, JaHHBIX B BOIIPOCE, C CIOIb30BAHUEM
CHEIMaIbHON TEPMUHOJIOT MU, 1I0Ka3aTh CBA3H MEKY NOHITUSIMY;

0) cIIOCOOHOCTH JaTh pPa3BEPHYTHIM OTBET Ha IOCTABJIEHHBIH BOIPOC C COONIIOIEHUEM
JIOTUKU M3JI0KEHMsI MaTepualia; MpPOaHAIU3UPOBATh U COMOCTABUTH PA3JIMYHBIE TOYKU 3PEHUS Ha
MIOCTaBJIEHHYIO IPO0IIeMy;

B) yMEHHE apryMEHTHPOBaTb COOCTBEHHYIO TOYKY 3pEHHUS, WILTIOCTPUPOBATH
BBICKA3bIBAEMBIE CY)KJIEHUSA U YMO3aKIOUCHHSI IPAKTUYECKUMU IIPUMEPAMH Ha KOMIIBIOTEPE;

I') BBIIIOJIHEHUE MPAKTUYECKOTO 3a/1aHuUs.

IIpu oneHke CTyaeHTa Ha DJK3aMEHE IPENoJaBaTeilb PYKOBOJACTBYETCS CIEAYIOLIMMU
KPUTEPUSIMHU:

Ixana oueHUBAHUA IK3aMeHA

Kpurtepuu oneHuBanus Banabl

[TomHBIE M TOYHBIE OTBETHI HA JIBA BOMPOCA YK3aAMEHAIIMOHHOTO OMIIeTa. 25-30
CBoOoaHOE BlaJeHWE OCHOBHBIMH TEPMHHAMH W TIOHSATHUSIMH Kypca;
MOCNIeIOBAaTEbHOE ¥ JIOTHYHOE M3JIOKEHHWE MaTepHana Kypca;
3aKOHYCHHBIE BBIBOJBI W  OOOOLICHMS 1O TEeME  BOIPOCOB;
MCUEPIBIBAIOIINE OTBETHI HA BOITPOCHI ITPH Cllaue dK3aMeHa.

[TonHbIe 1 TOYHBIE OTBETHI HA JIBa BOMPOCA IK3aMEHAIIMOHHOTO OumeTa. 15-24
3HaHWE OCHOBHBIX TEPMHUHOB W TMOHATHH Kypca; TOCIEIO0BaTEIbHOE
U3NI0KEHHWE MaTepuana Kypca; yMeHue (opmynupoBaTh HEKOTOpHIE
0000IIeHNsT MO TEeME BOMPOCOB; JOCTATOYHO TMOJHBIE OTBETHI Ha
BOMPOCHI TIPH cJIaue IK3aMEHa.

[TonHBINM W TOYHBIN OTBET HAa OJIMH BOIIPOC SK3aMEHAIIMOHHOTO OuieTa. 8-14
VY 10BJIETBOPUTEIILHOE 3HAHUE OCHOBHBIX TEPMHHOB M TOHSITHHA KypCa;
VIOBJICTBOPUTEIILHOS 3HAHHWE W BIIAJICHHE METOJIAMH WM CPEJICTBAMH
pelieHusl  3aja4; HEIOCTATOYHO TOCJICIOBATEIbHOE  H3JIOKEHHUE
MaTepuaia Kypca;, yMeHue (GOpMyIupoBaTh OTAEIbHBIC BBIBOIABI U
00001IIeHNS IO TEME BOITPOCOB.

[ToyHBIN ¥ TOYHBIN OTBET HA OJIMH BONPOC IK3aMEHAIIMOHHOTO OWIeTa u 0-13
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| Menee.

Hrorosas mkaja OICHUBAHUA JUCHUIIJINHBI

HpI/I BBICTABIICHUH UTOT'OBOM OLICHKU IIPEIIoaaBaTCICM YUYUTBIBACTCA pa60Ta CTYyACHTA B TCUCHUC
BCCTO CpOKa OCBOCHUSA NUCHUIIIIMHBI, 4 TAKKC 6aJ'IJ'IBI, IIOJIYYCHHBIC HA HpOMC)I(yTO‘IHOﬁ aTTcCTaln

Beipaxenue
Hudposoe B BaLIax CraoBecHoe OrnrcaHue OIEHKH B TPEOOBAHUAX K YPOBHIO H
BBIPAKEHUE EPC BBIPaXKCHHE 00BeMy KOMITETEHITUI
OcBoeH IIPOABUHYTHIA OBEHb BCeEX
5 81-100 OTanuHo POJBHHYT YP
cocraBisromux komnerenui: YK-1, OIIK-5
OcBoeH MOBBIIIIEHHBIH OBEHb BCeX
4 61 - 80 Xoporio P
cocrapisromux komnerenuii: YK-1, OIIK-5
OcBoeH 0a30BbIil OBEHb BceX
3 41 - 60 Y 10BNIETBOPUTETHLHO yP N
cocraBisromux komnerenuii: YK-1, OIIK-5
2 10 40 He He ocBoen 0a30BbIii ypOBEHBb BCEX
YIOBJIETBOPUTENBHO | cocTapisitomux kommnereHimii: YK-1, OIIK-5

6. YYHEBHO-METOJINYECKOE U PECYPCHOE OBECITEYEHUME JJUCHUITJIMHbI
6.1. OcHoBHas JInTEpaTypa

1. 3ucman, I'.A. Kypc obuieit puszuku : yue6. mocobue 1 By30B B 3-x T. / I'. A. 3ucman, O. M.
Tonec. - 8-e m3a. - CIIO. : Jlanp, 2019. — TekcT: HEMOCPEICTBEHHBIH
2. Kanamnukos, H.II.  OOmas ¢usuka : cOOpHUK 3aaHUN U PYKOBOZICTBO K PELICHUIO 3a]au:

yueb.mocodue ans By3oB / H. I1. Kamammuukos, C. C. MypaseB-Cmupnos. - CII6. : Jlans, 2018. -
524c. — Tekct: HEMOCPEACTBEHHBIMN

3. Jlusenues, H.M. Kypc ¢usuku : yueOHUK 1151 By30B. - /- u3f. - CII6. : Jlans, 2019. - 672c.
— TexcT: HermocpeICTBEHHBIH

6.2. lonotHMTEIBHAS JIATEPATYPA

1. bpaxe, P.A. Bompocs! u ynpaXHeHHsI Ha IOHUMaHue QU3UKH : yued.mocodue. - 3-¢ u3a. - CIIO. :
Jlans, 2018. - 72¢. — TekcT: HEMOCPEACTBEHHBII

2. bpaxe, P.A. Jlekuuu no ¢usuke : yde0.nmocobue maisa By30B. - CII0. : Jlans, 2019. - 320c. —
TekcT: HenmoCpeACTBEHHBIN

3. l'opnau, B. B. ®wu3uka : yueGHOe mocobue it By30B . — 2-¢ u3a. — Mocksa : FOpaiit, 2022. —
215 c. — Texkcer : anextponnsl. — URL: https://urait.ru/bcode/489898

4. 3otees, A. B. O6mas ¢u3uka: MexaHuka. IJIEKTPUIECTBO U MArHETU3M : yueOHOe mocooue IJis
By30B / A. B. 3oteeB, A. A. CxistHKMH. — 2-e u3a. — Mocksa : FOpaiit, 2022. — 244 ¢. — Tekcer :
anexktpounsiii. — URL.: https://urait.ru/bcode/492469

5. Ky3pmuuesa, B. A. [Ipaktukym mo o6meit ¢pusuke : yueOHoe nmocodure. — MockBa : MocKkoBcKast

rOCyJapCTBeHHAsl akajeMus BoxHoro TpaHcmoprta, 2019. — 233 €. — TekcT : 21eKTpOHHBIA. —
URL.: https://www.iprbookshop.ru/97319.html

6. IMaBaoB, A. M. Kypc oOmeii ¢uszukun. Mexannka. — MockBa: MHCTUTYT KOMIBIOTEPHBIX
HCCIIEIOBaHUM, 2019. — 412 c—  Tekcrt AJIEKTPOHHBIN. — URL:
https://www.iprbookshop.ru/91939.html

7. PonuonoB, B. H. ®wusuka: ydyeOHOoe mocoOue aisi By30B . — 2-¢ u3d. — Mocksa : FOpaiir,

2022. — 265 c. — Tekcr : anextponnsiit. — URL: https://urait.ru/bcode/491489
8. Tpodumosa, T.U. Kypc pusuxu : yued.mocobue ais By30B. - 23-¢ u3f. - M. : Akagemus, 2017. -
560c. — TekcT: HEenmocpeCTBEHHBIN
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6.3. Pecypchbl nHGOPMAIIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn "UHTepHeT"

1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
2. Hayunas snektpoHHas oubnuoteka http://elibrary.ru

7. METOIUYECKHUE YKA3AHUSA 110 OCBOEHHMIO JUCHUIIJINHBI

I.MGTOI[I/I‘ICCKI/IC PEKOMCHAAIIUHU 110 OpraHu3alnuu CaMOCTOSITeILHOMI pa6OTBI CTYACHTOB.

8. HTHOOPMAIMOHHBIE TEXHOJIOI'MHA AJ151 OCYHWECTBJIEHUS
OBPA3OBATEJIBHOT' O ITPOLHECCA 110 JTUCHUIIJIMHE

JInneH3noHHOe MporpaMMHoe odecrieyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmManroHHbIE CIPABOYHBIEC CHCTEMBbI:
Cucrema TAPAHT
Cucrema «KoncynbrantlInroc»

IpodeccnonanbHubie 0a3bl JTAHHBIX:
fgosvo.ru — IMTopran PerepanbHBIX TOCYAAPCTBEHHEIX 00pa30BaTENLHBIX CTAHIAPTOB
BBICIIIEr0 00pa3oBaHus
pravo.gov.ru - OdbunuanasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIIUU
www.edu.ru — ®eaepanbHbiii mopTain Poccuiickoe oOpa3oBaHue

CBo0oaHO pacnpocTpaHsieMOoe NPOrpaMMHoe  o0ecrmedyeHuMe, B TOM  4HCJIe
0Te4eCTBEHHOI'0 MPOM3BO/JCTBA:

OMC Ilneep (1 BocripousBeieHHsI DIEKTPOHHBIX YueOHbIX Mosyreit),

7-zip,

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJIMHBI
MarepuanbHO-TEXHIHUECKOE 00eCcTIeYeHre JUCIUTUIMHBI BKITIOYAeT B ceOsl:

- yueOHbIe ayAUTOPUH JUISL IPOBEJCHUS 3aHATUH JEKIIMOHHOTO U J1a00OpaTOpHOro TUIA, TPYMIOBBIX U

WHJWBUYAIbHBIX  KOHCYNBTAIMid, TEKYyIIer0 KOHTPOJS W  TPOMEKYTOYHOW  aTTeCTaIuH,

YKOMILIEKTOBAaHHBIEC YueOHOM MeOeNblo, TOCKOM.

- TIOMEIIEHUS Ui CaMOCTOATENBHOM pabOThl, YKOMIUIEKTOBAaHHBIE y4eOHOW Mebelnblo,

NEPCOHATIBHBIMU KOMIBIOTEPAMHU C MOJKIIOUYEHHEM K ceTu MHTepHeT M obecrieueHueM A0cTyna K

ANEKTPOHHBIM OMOJIMOTEKAaM U B 3JIEKTPOHHYIO HH(OpMallMOHHO-00pa3oBaTenbHyio cpeay MI'OY;

- MOMEUICHUs I XpaHEHUS M MPOQHIAKTUYECKOTO OOCIyXHBaHHUA y4yeOHOro 00OpynOBaHMA,

YKOMIUIEKTOBaHHbIE MeOebio (IKadbl/cTeNnaxu), HabopaMu IEMOHCTPAIIMOHHOTO 000pyI0BaHus U

y4eOHO-HaTISTHBIMU TTOCOOHSIMH;

- TabopaTopwsi OCHaIEHHas, Ja00PaTOPHBIM 000PYIOBAHUEM:

KOMIUIEKT y4eOHOW MeOen, NmepCOoHaIbHBIE KOMITBIOTEPHI C TOIKIIOUEHHEM K ceTh VHTepHeT u

o0ecrieueHneM JocTyna K OJJIEKTPOHHBIM OHOIMOTeKaM U B JJIEKTPOHHYIO HH(POPMAIMOHHO-

obpaszoBatensHylo cpeny MI'OY, naGopaTopHble CTEHIbI JUIsI W3YyYEHHUS Lenel MepeMEeHHOro

JIEKTPUUYECKOTO TOKA, JIa0OpaTOpHBIA CTEHJ JUIsl H3ydeHus TpaHcpopmaTopa, jabopaTOpHbIE
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CTEH[bl JUIsl HU3Yy4YCHMs IOJIYINPOBOJHUKOBBIX MPUOOPOB, JAaOOPATOPHBIM CTEHJ Uil HM3y4EHHs
aHAJIOTOBBIX YCTPOMCTB, NabopaTopHble cTeHbl yHuUBepcaibHble OABT mia u3ydeHus mugpoBbIX
YCTPOMCTB, KOMIUIEKTHI 3JIEKTPOU3MEPUTEIBHBIX PHOOPOB.
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