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1. lenws u 3a0auu océoenusn oucyuniunvl (Mooyns)

[{ens ocBOCHMSI T CHUTLTMHBI «DU3HKay SBJIsIeTCs oOecnedeHne QyH1aMeHTaIbHOU
(bu3HUeCcKoii MOATOTOBKH, TTO3BOJISIONIECH Oy IYIIIMM CIEHAIMCTaAM OPHEHTHPOBATHCS B HAYYHO -
TEXHUYECKON MH(POPMAIINH, UCTIOIH30BaTh (PU3NYECKUE TPUHITUIIBI M 3aKOHBI, & TAK)KE PE3yIbTaThl
(GU3NYECKIX OTKPBITHI B T€X 00JIACTAX TEXHUKH, B KOTOPBIX OHH OyIyT TpyIuThCs. M3ydeHue
JTUCIUTLIMHBI JOJDKHO CITOCOOCTBOBATH (DOPMHPOBAHUIO Y CTYJICHTOB OCHOB HAYYHOI'O MBIIIICHHUS,
B TOM YHCJIC: TOHUMAHUIO TPAHUT] TPUMEHUMOCTH (PU3NYECKUX TTOHSATHI B TEOPHI; YMEHHUIO
OIICHUBATh CTENEHb JOCTOBEPHOCTH PE3YyJIbTATOB TEOPETHUECKUX U IKCIEPHUMEHTATIBHBIX
WCCIICZIOBAHUI; YMEHHIO IIAHUPOBATH PU3NICCKUI U TEXHHYECKUN IKCIIEPUMEHT U 00pabaThiBaTh
€ro pe3yJIbTaThl C UCIOJIB30BAHUEM METO/I0B TEOPUH Pa3MEPHOCTH, TEOPUU MTOA00US U
MaTeMaTHYECKOM CTaTUCTUKHU.

3agayamMu W3y4YeHHS AUCHHUIUIMHBI «Du3uka» sBiaseTcs (GOPMUpPOBAHUE Y CTYACHTOB
[EIOCTHOTO TPEACTaBICHUS O (PyHIAMEHTaIbHBIX (U3NUYECKHX 3aKOHOMEPHOCTSX, JISKAIINX B
OCHOBE (DM3MYECKUX TEOpuid, 00pa3ylolUX COBPEMEHHYI0 (U3MUECKYI0 KapTUHY Mupa. B atoi
CBS3M HEOOXOAMMO JaTh CTyACHTaM (yHIaMEHTaJIbHbIC 3HAaHHUS 110 OCHOBHBIM pa3jenam
COBpPEMEHHOW (U3MKH, OTpPa3uTh CTPYKTYPy JaHHOH 00JIaCTH HAyKH, pacKpbITh €€

SKCIICPUMECHTAJIbHBIC OCHOBEI.

2. Mecmo oucyunnunwt 6 cmpykmype OOII BIIO

VYuebnass aucnuminHa «@Pusuka» B cooTBeTcTBUU ¢ DenepanbHbIM ['0cynapcTBEHHBIM
0o0pa3oBaTeNbHBIM  CTAaHAAPTOM  BBICIIEro  NpodeccuoHalbHOrO  00pa3oBaHMs  SBISETCA
(denepalbHBIM KOMIIOHEHTOM 0a30BOM 4acTW B LIMKJIE MAaTEMaTHYECKUX U €CTECTBEHHOHAYUYHBIX
JUCLMIUIMH U 00s13aTENBbHOM 171 U3yUeHUs CTyAeHTaMHu 1 Kypca ouHoi popmbl o0yuenus b1.5.10.

MaremaTuka SIBISIETCd OCHOBHOM AMCLMILIMHOM Ui M3Y4YEHMs] AMCUUIUIMHBI «DuU3HKay.
JUis n3ydeHust QUCUMIUIMHBL «DPHU3MKa» CTYIEHT JOKEH 3HaTh (PU3MKY B Iperenax MporpaMMbl
CpeaHel IMIKOJbl U MaTeMaTHKy B Ipezesax MporpaMMbl CpeqHEl IIKOJbl U NEPBOr0 CEMECTpa, a
TaK)K€ MMETh HABBIKM CaMOCTOSITEIbHON paOoThl. SI3bIK (U3MKM — 3TO MaTeMaTHYECKUH S3bIK,
o0ecrieuMBarOIUil MPOCTOTY M KOMIIAKTHOCTb OINMCAaHUs, HEOOXOTUMYIO MJIsl IPaBHIBLHOI'O
U3JI0’KEHUS (PU3MUECKUX 3aKOHOB U MX CIIEACTBUH.

OcBoeHue ucHUIUIMHB «®DU3MKa» JODKHO MPEAIIECTBOBATh M3YYEHHUIO TUCLMILIUH

SJICKTPOTCXHHKA U 3JICKTPOHHUKA.



3. Tpebosanusn K pezynomamam 0C60eHUA OUCYUNTIUHDBL
B coBokymHOCTH ¢ npyrumu auciurumHamMu npodmist « MHpopMalimoHHbIE TEXHOJIOTHH B
YOPABICHUH TEXHUYECKUMHU CHCTEMaMH» TUCHUIUIMHA «Du3MKa» HampaBiieHa Ha (OpPMUPOBAHHE
cinenyrommx kommereHnuit B coorBerctBuu ¢ GI'OC BO u OIIOII BO mno HampaBiieHHIO
noarotoBku 27.03.04 — YopasieHue B TEXHUUECKUX cucTeMax (ypoBeHb OakallaBpuara):

» CIIOCOOHOCTh MPEJACTABIIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHH HAy4YHYIO
KapTUHY MHPa Ha OCHOBE 3HAHMsI OCHOBHBIX MOJIOKEHUM 3aKOHOB M METOJIOB €CTECTBECHHBIX
Hayk u matematuku (OIIK-1);

» CIOCOOHOCTH BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTBH MPOOJIeM, BO3HHKAMOIIUX B XOJE
npohecCHOHATbHONW JEeSTENIbHOCTH, MPHUBJIEKATh I HX PEUIeHHs COOTBETCTBYIOIIHI
¢usuko-maTemaTraeckuit anmapat (OIIK -2);

» CIOCOOHOCTh  HMCIIOJIb30BATh  OCHOBHBIE IPUEMBI  OOpa0OTKHM H  TPEACTABIICHUS
skcriepuMeHTanbHbIX JaHHbIX (OIIK -5);

» CIOCOOHOCTh OCYIISCTBISITh IMOUCK, XpaHeHHe, o0paboTKy W aHanu3 uHopManuu u3
pa3IMYHBIX WCTOYHMKOB M 0a3 JaHHBIX, MPEACTaBIsATh €€ B TpeOyemom dopmarte ¢

HCIOJIb30BaHUEM HH(OPMALIMOHHBIX, KOMIBIOTEPHBIX U ceTeBbIX TexHosorui (OIIK -6).

B pesynbraTe u3ydeHus QUCHUILIMHBI CTYAEHT JOJDKEH:
3namo
- OCHOBHBI€ 3aKOHBI KJJACCUYECKON MEXaHHKU;
- UM U METOJIbl MOJIEKYJISIPHON (PM3UKU U TEPMOJIUHAMUKH;
- DJIEMEHTBI KJIACCHYECKOW U COBPEMEHHOM 3JIEKTPOJUHAMUKH;
- OCHOBHBIE ITOHSATUS TEOPUU KOJIEOaHUI 1 BOJHOBBIX ITPOLIECCOB;
Ymemo
- MCIIOJIb30BAaTh 3aKOHbI KJIACCHYECKON M COBPEMEHHOI (pU3MKU Ul aHAIN3a IPUPOIHBIX U
TEXHOT€HHBIX SIBJICHUI;
- pemath NpogecCUOHaIbHbIE TUIIOBbIE 3a/1a4H, HUMEIOIUE IPKO BBIPAXKEHHYIO (PU3UKO-
MaTEMaTUYECKYIO OCHOBY;
-MCIOJIb30BATh OCHOBHBIE ITPUEMbI 00pa0OTKH HKCIEPUMEHTAIbHBIX JaHHBIX;
Braoemo
-HaBbIKAMU IPUMEHEHHUSI OCHOBHBIX METOZ0B (PM3UKO-MaTEMaTUYECKOT0 aHaIn3a /Uil pelIeHus

CCTCCTBCHHOHAYYHBIX 3a1a4.



4. Cooeporcanue u cmpykmypa OucyuniuHl

4.1. Cooeporcanue pazoenos oucyuniunsl

Tabmuua 1. Copepxkanue AMCHMIVIMHBI «®PU3MKa», NepeYeHb OLEHOYHBIX CPEeIACTB H

KOHTPOJIMPYeMbIX KOMIIeTEeH NI

Kon HaumeHnoBanue
N Hauvenosane Conep:xanue pasaea KOHTPOJINPYeMOH | OLEHOYHOI'0
n/n pa3nesa/ TeMbl P P PoInpy
KOMIETeHIIUN cpeAcTBa
1 2 3 4 41
I CEMECTP
Mogennu B MCXaHHKE. OIIK-1 JIP, K, T, PK
Cucrema  orcuera. Teino OIIK-2
OTCUera. Cucrembl OIIK-5
KOOpAUHAT u CTEeNEeHU
duznueckne
cBoOozbl. Tpaekropus, AI1MHA
1 OCHOBDBI - MCXAHHIKH. IIYTH, BEKTOP IEpEMEIICHUS
" | Kunematuka TOUKH | 0 0 p Hep )
CKopocCTb. MrHoBeHHas
Y TBEPJIOTO TENa.
CKOPOCTb. YCKOpEHUE U €ro
COCTaBJIAIOLIHE. VYrioBas
CKOPOCTh u yIJ0BO€
YCKOPEHHE.
3aKoH VHEPIIUH. OIIK-1 JIP, K, T, PK
JuHaMuka
MATEDHAILHON HNuepunanbHas cucrema OIIK-2
p orcuera.  Macca.  Cua. OIIK-5
TOYKH u N
2. Bropoii 3akoH HproToHa.
MOCTYTATEILHOTO .
Tpetut  3axkoH  HproToHa.
JBIKEHUS TBEPIOTO
Tena Cuuel TPEHUS. 3akoH
] COXpaHEHUs UMITyJIbCa.
DHeprusi, pabora, MOITHOCTb. OIIK-1 JIP, K, T, PK
Kunernueckas u OIIK-2
MOTEHIMAIbHAS SHEPTHUSL. OIIK-5
3. | Pabora u snHeprus.
3aKOH COXpaHEHHWs! SHEPruH.
Ynap aOcomoTHO ynpyrux u
HEYNPYTUX TeJ.
MowmenT unepuuu. Teopema OIIK-1 JIP, K, T, PK
[Ireitnepa. MomeHT OIIK-2
WHEPLMH HEKOTOPBIX T OIIK-5
OTHOCUTEIBHO UX
4 Mexanuka T€OMETPUYECKOM OCH.

TBEPAOro Tela.

Kunernueckas sneprus
BpaiieHusi. MOMEHT CHUJIBL.
YpaBHEHUE AUHAMUKH
BpAaIATEILHOIO IBUKEHUS
TBEpIOro Tesna. MoMeHT




MMITYJIbCA U 3aKOH €ro
COXpaHEHHUS.

TBepnoe Teno B MEXaHHUKE.
VYhpyras u ninactudeckas
nedopmanmu. 3akon ['yka.
Mopyns FOHra.
Koaddumnuent [Tyaccona
[Ipenensl ynpyroctu u
npoyHocTu. Jnarpamma
HaIPSHKCHHS.

Tsrorenne Tel.
DONeMeHTbl TEeOopUu
TIOJIAL.

3aKOH BCEMUPHOTO
TaroTeHus. CHuia TSKECTH B
Bec. HeBecomocTs. PaboTta B
T10JI€ TATOTCHUS.
Kocmuueckue ckopocti.
HeunepuuanbHble CUCTEMBI
OTCUETa.

OIIK-1
OIIK-2

K, T, PK

Mexanunka
JKUIIKOCTEMH.

I'mppoaspomexanuka.
JlaBreHue B )KMAKOCTH U
rase. 3akoH [lackans. 3akoH
Apxumena. YpaBHeHUe
HEPa3pbIBHOCTH. Y PaBHEHHUS
bepuymmm u cnencreus us
Hero. @opmyna Toppuyemm.
BsizkocTs. JlamuHapHO€E U
TypOyJI€HTHOE T€UECHHE
Jkuakocteil. Meron
OIpesiesICHHsI BI3KOCTH: a)
Meton CTokca;

0) meron [Tyazeiins.

OIIK-1
OIIK-2

JIP, K, T, PK

Mexannueckue
KoiaebaHus u
BOJIHEI.

["apmoHnueckue Konedanus u
UX XapaKTePUCTUKH.
N306paxenue
FapMOHHMYECKUX KOJIeOaHUH.
I'apmonnyeckuii
OCIUJUIATOP: &) PY>KUHHBIH
MasITHUK; 0) pu3HdecKuid
MasiTHUK; B) MaTeMaTHUYECKUN
MasTHUK. DHEPrus
TapMOHUYECKUX KOJIeOaHMIA.
BoinyxaeHHble KosieOaHus.
Pe3onanc.

BoxHoBbI€ mpolLiecchl.
[IpomonbHBIE U TOTIEPEYHBIE
BOJIHBI. XapaKTEPUCTUKU
BOJIH. Y paBHeHHE Oeryuiei
BOJIHBI. BonmHOBOE
ypaBHeHue. [lonsarue
uHTep(EepPEHIIHS BOJH.
Crostune BOJHBI. 3BYKOBBIE
BOJIHBI U UX XapaKTEPUCTHUKH.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK
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Crpoenue
BEIIECTBA U
3aKOHOMEPHOCTH
BCILIECTBA B
ra3zoo0pa3HOM
COCTOsSITHUU

IIpeamer MonekysipHOU
(GU3UKY U TePMOJUHAMUKH.
WneanpHblii ra3. 3aKoHbI
UJI€aJIbHOrO rasa.
W3onporieccs! 1 X rpauky.
3akoH ABorajzipo. 3aKoH
JanpToHa. M neanbHBIN ras.
YpaBHEHHE COCTOSTHUS
UJeaIbHOTO Ta3a (ypaBHEHHE
Knaiinepona-MenzeneeBa).
OcHoBHoe ypaBHeHue MKT
UJICIbHOTO Ta3a.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

MouekynspHo-
KMHETUYecKas
TEOpUsSl HACATBHBIX
razoB

3akoH MakcBena st
pacrpeeneHus: MOJIeKYJI
UJICAJIbHOTO Ta3a Mo
CKOPOCTSIM. DHEprust
TEMJIOBOr'O JIBUXKEHHUS.
bapomerpuueckas popmyna.
Pacnipenenenve bonsumana.
Cpennsist ;MHa CBOOOIHOTO
npo0era MOJIeKyJI.

OIIK-1
OIIK-2

K, T, PK

10.

OCHOBEI
TEPMOJMHAMUKH

UYucno crenenei cBOOOABI
MOJIEKYJIbl. 3aKOH
paBHOMEPHOTO
pacmpeneneHust SJHEPruu 1no
CTEIIEHSIM CBOOOIbI
MoJtekyJisl. [lepBoe Hayano
TepMoanHaMuKH. Pabora raza
IpU U3MEHEHUH ero o0bema.
Tennoemkocts. [Ipumenenue
NepBOro Hayvasna
TEPMOJIMHAMUKH K
M30IPOLIECCAM.
AnmabaTrdeckuii mporecc.
[TomuTponHsIii mpoiiecc.
TenoBble ABUTATENH.
Kpyrosoii npouecc (Luki).
Hukn Kapuo. KIT nost
UJI€aJbHOrO rasa.
OO6patruMbie 1 HEOOpaTUMBbIE
npouecchl. Bropoe Hauano
TEPMOJIMHAMUKHU. &) 110
KensBuny; 6) mo Kmnaysuycy.
OHTponus u ee
CTaTUCTUYECKOE TOJKOBAHUE.
TepMoanHamMuyeckas
BEPOSATHOCTB. TpeTbe HavYaJIO0
TEPMOJIMHAMUKHU.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK




11.

PeanbHbie ra3nl

OTKI0HEHHUE CBOMCTB ra3oB
0T uaeanbHoCcTU. CHUIIBI
NOTEHIMAJIbHAS SHEPTUs
MEXMOJIEKYJIIPHOT O
B3aUMOJICH CTBHS. Y paBHEHHE
Ban-nep-Baansca. U3oTepmbl
Ban-nep-Baanbca n ux
ananu3. ®azoBwie mepexosl |
u Il pona. Inarpamma
COCTOSIHHs. Y paBHEHHE
Knaiinepona - Knaysunyca.

OIIK-1
OIIK-2

K, T, PK

12.

CsoiicTBa
JKUIIKOCTEN

[loBepXHOCTHOE HATSHKEHUE.
[ToBepXHOCTHO-aKTUBHbBIE
BEILIECTBA. CmauuBaHue.
JlaBnenue mopg
VCKPHUBJIICHH O
MOBEPXHOCTBIO  KUAKOCTH.
®opmyna Jlamnaca.
Kanunnsipasele siBineHus.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

13.

CaoiicTBa TBEPABIX
TE

MoOHO- ¥ THONHUKPUCTAJLIBI.
Tunel KPUCTAJUINYECKUX
TBEPJIbIX TeN:
a)KpucTaiorpaguyeckui
OpU3HAK  KPUCTAIOB;  ©O)
dusnueckuit IpU3HAK
KPHCTAJIIOB: HOHHBIE
KpHCTaJlIbI; aTOMHBIE
KPHUCTAJUIbl; MeETaJuIndecKre
KPHUCTAJUIbl;  MOJIEKYJISIPHbBIE
kpuctauiel.  Jlepexkter B
Kpuctaulax. TermnoemMkocTs
TBEpAbIX Ten. Mcmapenue,
cyOnmManus, INJaBI€HUE U
KpHucTayu3anus. AMopQHbIe
Tea.

OIIK-1
OIIK-2
OIIK-5

K, T, PK

14.

DJIEKTPOCTaTHUKA

DIIEKTPUYECKUM 3apsiil. 3aKOH
Kymnona. DJIEKTPUYECKOE
nosie. HanpsikeHHOCTh 1OJIA.
[Tone 3JIEKTPUIECKOT O
nunons. Teopema [Maycca nns
JIEKTPOCTATUYECKOr0 IOJIS U
ee npumeHenue. llorenuuan
3EKTPOCTATUYECKOI0  MOJIA.
HanpsxeHHOCTD KakK
TpaiueHT MOTEHLIMATIA.
DKBUIMOTEHIUATILHBIC

MOBEPXHOCTH. Bbruncienue
pPa3HOCTH MOTEHIMAJIOB IO
HaIpPsHKEHHOCTHU MO,

Tumer JIUDJIIEKTPUKOB.
[Tonsipuzanusi TUAIEKTPUKOB.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK
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[Tonsipu3oBaHHOCTS.
Hanpsokennocts  monsg B
JIAAJIEKTPUKE. Teopema
l'aycca IS
AIEKTPOCTATUYECKOTO OIS B
JUAJIEKTPUKAX.
CernerodyeKTpUKH.
IIpoBogHuKH B
3JIEKTPOCTATUYECKOM  TOJIE.
DJIEKTPOEMKOCTb.
Konnencaropsr.

15.

ITocTostHHBIN
BIEKTPUY ECKUU TOK

OnekTpuyeckuii Tok. Cuna
Ttoka. CtoponHue cuiel. C
U HanpsbkeHue. 3akoH Owma
TUIst ydacTka LEMH.
CornpoTuBiieHrE
npoBoAHUKoB. PabGora u
MOIIHOCTh ~ TOKa.  3aKOH
Jxoyns — Jlenna. 3akon Oma
JUIl HEOJTHOPOJHOI0 y4yacTKa
nenu. IlpaBuna Kupxroga
JUISL pa3BETBJICHHBIX LIETeH.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

16.

DNEeKTpUYECKUe
TOKM B MeTaJjax,
BaKyyMe M razax

DlieMeHTapHas Kiaccudeckas
TEOpHS JIEKTPONPOBOIHOCTU
MeTaJJoB. BBIBOA OCHOBHBIX
3aKOHOB AIEKTPUIECKOT O
TOKa B KJIACCHYECKOU TEOPHUH
3JEKTPONPOBOJHOCTHU
MeTa/uioB:  a)3akoH  Owa;
0)3akon JIxoymsa- JleHua;
B)3akoH Buaemana- ®panua.
PabGoTta BbIXOZA SIEKTPOHOB
u3 MeTaa.
TepModIeKTpOHHAST SMHUCCHS.
3aKkoH borycnasckoro-
JIarmropa

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

17.

MaruutHoe nose

MaruutHoe 1oOne M €ro
XapaKTepUCTUKU. 3aKOH buo-
CaBapa —Jlamumaca wu ero
OpPUMEHEHHE K  pacdery
MarHUTHOTO oJIA: a)
MarHUTHOE II0JIE  MPSMOI0
nosisi; O)MarHuTHOE TOJE B
LEHTpe KPYTr'OBOI'O
IIPOBOJJHUKA C TOKOM. 3aKOH
Amnepa.  BzaumopelictBue

MapasieIbHbIX TOKOB.
MarnutHas MOCTOSIHHAS.
Eanannsl MarHUTHOU

HHAYKOWUHW W HAPSKCHHOCTHU

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK
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MAar"auTHOI'O I10JIA.

MaruautHoe nosue
ABIKyILerocs 3apsaa. Cuna
Jlopenna. JBuxenue
3apsDKEHHBIX  YacCTHUI B
MarHuTHOM noJie.
Hupkynsamus BEKTOpa

MarHMTHOW MHIYKLHH IOJIS B
BakyymMe. MaruutHoe mose
COJICHOHIa u TOpoHja.
Teopema I'aycca nns mosst

B . PaGota no nepemernieHuo
NPOBOJHUKA M KOHTypa C
TOKOM B MAarHuTHOM II0JIC.

18.

DJIEKTpOMarHuTHas
WHIYKIHS

OnexTpoMarHuTHas
uHaykuusa. Onbitel Papajes.
3akon @apanes. Bpaimenue
paMKu B MarHMTHOM IIOJE.
Buxpesslie TOKHU (ToKHM
Dyko). NHyKTUBHOCTH
KOHTYpa. Camounnnykuus.
Tokn npu pasMblKaHUH U
3aMbIKaHUU Lienu. B3aumuas
UHAYKLHS.
Tpanchopmatopbl. DHeprus
MarHUTHOTO MOJIS.

OIIK-1
OIIK-2

K, T,PK

19.

MaruutHbie
CBOICTBa BEIIECTBA

MaruuTHbIe MOMEHTBI
3JIEKTPOHOB M aToMoB. Jlua-
u IapaMarHeTu3M.
HamaramueHHOCTb.

MaruauTtHO€e oJie B
Beniectse. PeppoMarHeTUKU
u ux cBoictea. IIpupona
dbeppomarueruzma

OIIK-1
OIIK-2

K, T, PK

20.

OcHOBBI TEOpUU
Makcsemia s
3JIEKTPOMArHUTHOTO
TTOJIA

Buxpesoe JIEKTPUYECKOE
ToJe. Tox CMEIIECHUS.
YpaBHenuss Makcpemia st
3JIEKTPOMArHUTHOTO MOJIA.

OIIK-1
OIIK-2

K, T,PK

21

DJIEKTPOMarHUTHbIE
KoseOaHus u
BOJIHBI.
IlepemennbIii TOK

CoOcTBEHHBIC
JNEKTPUYECKHE
KosebaHus.  3aKpbIThIN
KOoeOaTeNbHbI  KOHTYD.
3aTyxawmue
INEKTPUYECKHE
koneOaHus.  JlekpeMeHT
3aTyXaHusl.
Huddepennmansroe
ypaBHEHUE
BBIHYKJICHHBIX
AIIEKTPOMArHUTHBIX

OIIK-1
OIIK-2

K, T, PK
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KonebaHum u ero

pelIeHue.
DIEeKTpUYECKUI
pe30HaHC.
ComnpoTuBiiecHHE B I€NH
NepEeMEHHOr 0 TOKa.
EmMxocTb B Henu
NepeMEHHOr 0 TOKa.

NHayKTUBHOCTH B LIETH
NIEPEMEHHOI 0 TOKA. 3aKOH
Oma 111 mEepeMEeHHOr o
TOKa. Pe3onanc
HanpspkeHuil. PabGota n
MOIIHOCTh TEPEMEHHOI0
TOKa

IT1 CEMECTP

22

DJIeMEHTBI
reoMEeTPHUY eCKOI
ONTUKH

Beenenue. OcHoBHBIE
3aKOHBI reOMETPUYECKON
OITUKH. 3aKOHOMEPHOCTH
pacnpocTpaHeHus CBETA.
KopnyckynsipHas u BosHOBas
Teopun  cBera.  CKOpOCTb
ceeta. OnbiT ®uzo. [Ipuanun
®epma. [yammsm  cBeTa.
[lkana 31EKTPOMAarHUTHBIX
BOJIH.

Tonkue nuH3BL a) (popmyna
TOHKOMH JIMH3BL; 0)
MOCTPOEHUE H300pakeHUil B
JMH33X; B) abeppauuu
ONTUYECKUX CHCTEM.
OnTtuueckue mnpuodOpH:  a)
ayna; 0) MUKPOCKOTI.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

23

doromMeTpus

doromerpus u
doTtomeTpuueckue
BEIUYUHBIL
a)3HepreTuvyecKue
BEJIMYUHBIL; 0)CBETOBBIC
BeMMUMHBL 3akoH JlamOepTa.
3aKOHBI OCBEIIEHHOCTH.

OIIK-1
OIIK-2
OIIK-5

JP,K, T, PK

24

HNHuTtepdepenims
cBeTa

Kopnyckyisipabsie U
BOJIHOBBIC IIPEICTABJICHUS O
ceere. Ilpunnun I'roiireHca.
3aKoHbI OTpPaKEHHUS u
NPEJIOMJIEHHS] CBETAa C TOYKHU
3pEHHs. BOJIHOBOM TEOPHH.
Oneir IOHra. KorepeHTHble
HCTOYHUKH CBETA.

Mertobl HaOMoAeHus
UHTepePEHIINH: a)MeTOo]

OIIK-1
OIIK-2
OIIK-5

JIP,K, T, PK
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IOnra; 0)3epkana ®Dpenens;
B) Oumpuszma @DpeHens; T)
3epKajo JInoiina.
WnTepdepennus npu
OTpaXEHUU OT MPO3pavHON
IUTACTUHBI (MHTEePEPEHIIUs B
TOHKMX TJIeHkax). Kombia

Hprorona. [Ipumenenue
uHTephepeHIINH cBeTa!
a)UHTEeppEepEeHIMOHHAS
CIEKTPOCKOIHS; 0)
IIPOCBETIIEHUE OTTHKHU;
B)MHOTOJTy4Y€Bas
UHTEphEpEeHLINS; I)
uHTephEepOMeTpHI,
uHTEpPPEpPOMETP
MalikenbcoHa.
[TpuHumn I'rolirenca- OIIK-1 JIP, K, T, PK
OpeHens. Meton 30H OIIK-2
®penens. Hudpaxnus OIIK-5
Openens Ha KPYTJoM
OTBEPCTUH u JTUCKE.
Hudpakuus OpayHrodepa ot
25 Tindpaxius csera IICTIH. HudpaximonHas
pelerka. Judpakmus
®paynrodepa Ha
TU(GPaKIMOHHOM  pellIeTKe.
Hudpakuus Ha
MPOCTPAHCTBEHHOM peIlIETKe.
®opmyna Bynbda- bparros.
I"onorpadusi.
Hucnepcus CBeETa. OIIK-1 JIP, K, T, PK
HopmanbHass u aHOMasbHast OIIK-2
JIACTIEPCUU CBETA. OIIK-5
26 Jlncrniepons ceeta DneKTpoHHas Teopus
mucniepcun. ['pynmoBas  u
¢da3zoBasi CKOpPOCTM  CBETa.
[Tornomenune cBera. 3aKoH
byrepa.
EcrecTBeHHBII u OIIK-1 K, T, PK
MOJIIPU30BAHHBII CBeET. OIIK-2
3akoH Mauroca.
Ilonsipuzaiuga  cBeta  mpu
OTPOKEHUU U MPEIOMIICHUU
27 | Tlonapuzamus cBera Ha TpaHHue ABYX
JIAATIEKTPUKOB. 3aKoH
bprocrepa. [BoliHOE
JTy4enpenoMieHue.
OOBIKHOBEHHBIH u
HEOOBIKHOBEHHBIN Ty4u.

AHalM3  TOJSIPU30BAHHOIO
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CBETA.

[TonspuzauoHHbIe  TPU3MBI
u TTOJISIPOHJIBI.
HckyccTBeHHast u
ONTHYECKAasi  aHU3OTPOIIHUS.
Oddexr Keppa. Bpamenune
MJI0CKOCTH TIOJISI PU3AIIH.
Onrtuyecku AKTHBHBIEC
BenectBa. Dddext Dapanes.

28

KBanrtoBas npupona
U3JIyuYCHUs  CBETa.
dororddekT

WNznyyeHre # MOTJIOIIEHHUE
cBeta. TemnmoBoe M3ITydeHUE.
N3nyuenue a0COJIIOTHO
YEPHOTO Tena. 3aKkoH
Kupxroda. 3akonsl Ctedana-
bonbnmMana u®  cMelneHus
Buna. @®opmyna  Panes-
Jxunca. KsaHTel  cBeTa.
®opmyna [lnanka.

SBnenne dotorddexra.
Onbitel CToONIETOBA. 3aKOHBI
boTtordPexThI. dopmya
OHWHIITEHHA st
dororddexra. CaeroBoe
nasienue. OnbiTel Jlebenena.
Oddext Komnrona. Jlyamuszm
CBETA.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

29

Teopus aroma
BoJopona no bopy

Monenn atoma TomMcoHa H
Pesepdopna.

3aKOHOMEpPHOCTH B aTOMHBIX
cnexrpax. Cepus bansmepa.
[locrynater  bopa. OmnbIThl
®panka u I'epua. boposckas
TEOpUsl aToMa BOAOpOAA U
BOJIOPO10II0JOOHBIX ATOMOB.

OIIK-1
OIIK-2

K, T, PK

30

JIEMEHTBI
KBAHTOBOH
MEXaHUKHU

KopnyckyisipHO-BOIHOBOU

Jyaau3M CBOWMCTB BELIECTBA.
Bonnsl ne bpoiina. BonHoBast
¢ynkius.  CraTucTHuYecKas
UHTEPIpPETalds  BOJHOBOU
(GyHKIMHU. VYpaBHeHUE
lIpenuurepa. JIunenyaTelil
rapMOHHMYECKUN OCLHILIATOP.

OIIK-1
OIIK-2
OIIK-6

K, T,PK

31

OneMeHTbl PU3UKU
aTOMOB U MOJIEKYJI

ATOM BOZIOpOJA B KBAHTOBOU
MEXaHHKE. Is-cocrosinue
3JIEKTPOHA B aTome
Bojopoaa. CHUH 3JIEKTpPOHA.
[TpuHIIUT [Taymm.
Pacnpenenenne 31eKTpOHOB
B aToOM€ II0 COCTOSHHSM.
Ilepuonnueckas CHUCTEMA
BJIEMEHTOB Menpeneena.

OIIK-1
OIIK-2
OIIK-6

K, T, PK
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PentrenoBckue CIEKTpBHI.
XuMuuyeckue CBA3HU B
MoJIeKyJlax. MonekyspHble
cnektpbel. CIOHTaHHOE |
BBIHY)KJICHHOE  W3JIyYEHUs.
Jlazepnl. CBolicTBa J1a3epHOTO

U3ITYYCHHSL.
CocrtaB M XapakTEepUCTHKHU OIIK-1 K, T, PK
aTOMHOIO SiApa: a) pas3mep, OIIK-2
COCTaB M 3apsJ AaTOMHOIO OIIK-6

saapa; 0) gedeKkT Maccel H
SHEPrus CBSI3U AIpa; B) CIIUH
Spa, MAarHUTHBIH MOMEHT

anpa. SAnepHbie CUJIBL.
Monemm aapa.
PagnoakTuBHOCTE saep.
3 DOneMeHThl (QHU3UKK | 3aKOH pasanoaKTUBHOT O
aTOMHOTO s/Ipa pacmama. o, [3, y-pacmasusl.
Meronsl  HaONIOJAEHUA |
perucrpauuu
PaIMOAKTUBHBIX ~ HM3JTy4CHUM
U yacTull. SlnepHble peakuuu
u ux tunsl. lennas snepnas
peakuus. TepmosinepHas
peakuus. VY ckopurenu
3apsHKEHHBIX YacTHil.
SlnepHble peakTopBI.
Kocmuueckoe W3JIy4YECHHUE. OIIK-1 K, T, PK
OnemeHThl (GU3UKK | MIOOHBI M WX CBOWCTBA. OIIK-2
33 | aneMeHTapHBIX Me3oHbl M HX CBOWCTBA. OIIK-6
YaCTHI] Tumer B3aUMOJEHCTBHUA

SJICMCHTAPHBIX YaCTUILI.

'B rpade 4 nmpuBOAATCS TITAHUPYEMBbIe (POPMBI TEKYIIIEro KOHTPOJISL: 3aluTa JabopaTopHoi padboTs! (JIP),
nomamnHero 3ananust ([3), komnoksuym (K), pyoexnsiit kontpons (PK), tectuposanue (T) u T.11.

4.2. Cmpyxmypa oucuyunaunut (mooynsn) « Duzuka»

Ta6auua 2. O01mas Tpy10eMKOCTh JMCHMILVIMHBI cOCTaBseT 4 3a4eTHbIX eAuHUI (216 yacoB)
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TpynoeMKocTh, 4acoB
By pabotsr
No cemectpa Ne cemecTpa Bcero
1 2
O01as TPy10eMKOCTh 108 108 216
KonrtakTHas pabota 51 51 102
Jlexyuu (J1) 34 34 68
IIpakmuueckue 3anamus (113) - - -
Jlabopamopuwvie pabomot (J/IP) 17 17 34
CamocrosTenbpHas paboTa 57 30 87
IlogroroBka M MpPOXOXKAEHUE ITPOMENKYTOYHOU - 27 27
aTrTecTaluu
Bua uToroBoro KOHTpoJIf (3a4eT, IK3aMEH) 3ayer 3K3aMEH

4.2.1. Pazoenvt oucyunaunsl, uzyyaemoie 6 1 cemecmpe

No HaumenoBanue paznena KonnuecTBo yacoB
paznena Bcero KonrakrHas paborta CP
JI 113 JIP
1 2 3 4 5 6 7
1 dusnueckue OCHOBBI MEXaHUKH. 4 - 2 6
Kunemaruka TOUKU B TBEPAOTO TEJIa.
JrnHaMuKa MaTepuagbHOU TOUKU U
2 MOCTYIATEILHOTO IBHYKEHHUS TBEPIOTO 2 - 2 6
Tena.
3 PaGora u sHeprus. 2 ) 2 4
4 MexaHrKa TBEpPIOTO Tea 4 ) 2 6
5 Tsrorenue. D1eMeHTbI TEOPUHU OIS 2 ) ) 4
6 MexaHuKa KUIKOCTEH. 3 ) 2 4
7 MexaHnnueckue KoneOaHus U BOJIHBI 3 ) ) 6
2 - 2 4
3 CrpoeHne BeliecTBa M 3aKOHOMEPHOCTH
BEIIECTBA B Ta3000pa3HOM COCTOSHUH
9 MonexyIsipHO-KUHETHIECKast Teopust 2 - 2 4
ujeanbHbIX ra30B
10 OCHOBBI TEPMOIUHAMHIKHI 4 ) 2 4
2 - - 5
11 PeanbHble razet
12 CaoiicTBa XuAKOCTEN 2 ) 1 2
2 - - 2
13 CaolicTBa TBEPABIX TEI
Dopma xoumpons 3auer

4.2.2. Pa3zoenvt Oucyunaunsl, uzyvaemsie 60 2 cemecmpe
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Ne HaumenoBan KosmyectBo yacoB
paszaena Bcero | KonrtakTHas pabota CP
JI I13 JIP
1 2 3 4 5 6 7
14 DJIEKTPOCTATHKA 6 2 - 2 2
15 IToCTOSHHBIN 2TIEKTPUY ECKUNA TOK 6 2 - 2 2
16 DneKTpuuyeckue TOKH B MeTaax, 3 2 - - 1
BAaKyyMe€ U ra3ax
17 MaruuTHOE 1osue 6 2 - 2 2
18 DJIeKTpOMarHuTHas! HHIYKIIHS 4 2 - - 2
19 MarHuTHbIC CBOMCTBA BEIIECTBA 6 2 - 2 2
1 DONeKTpOMarHuTHbIE  KojeOaHus W 4 2 - - 2
BOJIHBI
22 DNIeMEHTbI T€OMETPUYECKON ONTUKU 6 2 - 2
23 doToMeTpus 5 B
24 WnTepdepenus ceera 6 2 ) 2 2
25 Hudpakuus ceeta 5 2 - 1 2
26 Hucnepcus ceeta 4 2 - - 2
27 [Tonspuzanus ceera 4 2 - B 2
KBaHTOBas  HpuUpoga  H3JIydeHHS 4 2 - - 2
28
ceeta. ®oTordp ekt
29 Teopus aroma Bonopoaa rno bopy 4 2 ) ) 2
30 DJIeMEHThl KBAHTOBON MEXaHUKHU 3 2 B - 1
31 OneMeHTbl GU3UKU ATOMOB U MOJIEKYI 5 2 B 2 1
Hmozosas ¢hopma konmpos IK3amMeH
81 34 - 17 30

Bcezo:
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4.3. Jlabopamopnsvie pabomot

(xonTposamupyembie kommnerenun OIIK-1, OIIK-2, OIIK-5, OITK-6)

Ne Ne Kou-Bo
JIP | pa3znmena HaumenoBanue nabopaTOopHBIX paboT 4acoB
1 2 3 4
) | N3yuenune 3aKk0OHOB paBHOYCKOPEHHOT'O IBU>KEHUSI K BTOPOTO
3akoHa HproToHa Ha MammHe ATByaa 2
Omnpenenenue monyist FOHra mo u3rudy crepikHs
3 1 y 2
4 1 Omnpenenenre MOMEHTA HHEPIIMH TeJlla METOI0M KPYTHIIBHBIX 5
KoJieOaHUA
; { Omnpenenenne k03P GUIIMEHTA KECTKOCTU TPYKUHbI
CTATUCTUYECKUM U JUHAMUYECKUM METOAAMHU 2
9 1 Ormpenenenre CKOPOCTH JBMKEHUS Iy METOIOM >
0aJUTMCTUYECKOT 0 MasITHUKA
Ompenenenre NI0THOCTH KUIKOCTEH U KOHIICHTPALIMH PAacTBOPA C
11 1 MOMOIIBIO TUKHOMETPA 2
15 1 OmnpeneneHre BIaXHOCTU BO3/1yXa 1
17 1 Omnpenenenne KodHPHUITMEHTA JIMHEWHOTO PACIIHPEHUS TBEPIBIX 2
OmnpenenieHre OTHOLLIEHUS TENJIOEMKOCTH P MOCTOSSHHOM
JABJICHUH K TEIJIOEMKOCTH MPU MTOCTOSITHHOM 00beMe
18 1 2
(y=C,/Cv ) meronom Knemana-/lesopma
20 2 Onpenenenue yncna Papanes u 3apsaaa dJIEKTPOHA )
H3MepeHne conpoTUBIEHUI C TOMOIIBIO MOCTa Y UTCTOHA
21 2 2
23 2 NccnenoBanmne 3aKOHOMEPHOCTEN TEPMOIIEKTPOHHON SMUCCUHU )
75 ) OrmpenienieHre TOPU30HTAIBLHOM COCTaBIISAIONICH HANPSXKEHHOCTH 5
MarHUTHOTO TOJIS 3EMJTH
Ompenenenue ri1aBHOr0 (POKYCHOT'O pacCessHUsI COOMPAIOIIEH 1
27 2 paccenBaronIeH JIMH3 2
29 5 W3yuenue siBjaeHUsI UHTEPPEPEHIINU CBETA C ITOMOIIIBIO KOJIEl] 5
HrroTona
32 2 N3ydeHne 3aKk0Ha OCBEIIEHHOCTH 1
33 2 Uccnenosanue qudpakiuy cBeTa ¢ MOMOIIBI0 ONTHY €CKOM 2
CKaMbHU
35 ) HccnenoBanue CieKTpOB MCITYCKaHUS U TTOTJIOMICHUS )

CIEKTPOCKOIIOM
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4.4. CamocmoamenvHoe uzyuenue pa3oenos OUCYUNIUHbL
(kouTponupyembie komnerennuu OIIK-1, OIIK-2, OIIK-6)

CaMmocrosiTensHas paboTa CTYJEHTOB - BaKHEHINAas COCTaBHAsl 4acTh OOIIEro Mpoliecca
oOyuenus. [ImanomepHas opraHusanus 3TOro Bujaa paboThl SABISETCS OAHUM U3 MyTEH MOBBIIICHU 5
YCIIEBAEMOCTH CTYJEHTOB. B yueOHOM mijaHe Ha KaXIbI CEMECTp MPEelyCMOTPEHbI pa3iuyHbIe
(bopMBI KOHTPOJIS 32 CAaMOCTOATEIbHONW pPaboTOil: 00s3aTeNbHbIE KOHCYJIBTAllUU, KOJUIOKBUYMBI,
OTYET O TMOATOTOBKE K JabopaTopHbiM 3aHATHSIM. CyIIECTBEHHBIM MOMEHTOM B TPOBEICHUU
IpernojaBaTeyeM CaMOCTOATEIFHOW PadOThl SBISIETCS MHAUBUAYATbHBIA MOAXOJ K BBIMOJIHEHUIO
3aJJaHUM KaXJIbIM CTYJJEHTOM.

B T36J'II/IHC MMPUBOIATCA BOIIPOCHI, KOTOPBIC BLIHOCATCA Ha CAMOCTOSATCIIbHY O pa60Ty.

Ne Bormpocsl, BBIHOCHMBIE Ha CAMOCTOATEIIBHOE U3YYEHUE Koxn-Bo
Pasnena 4acoB
1 2 3
1 BekTops! u mpocTerme qelCTBUS Hall HIMU 3
2 3akoH BcemupHOro tarorenus 3
3 JIBM>KeHNE MaTEpUAIBHON TOYKH B I10JI€ TATOTEHHS 3eMJIN 3
4 HeunepumanbHble CHCTEMBI OTCUETA 4
5 AbspocTaTuka 4
6 AdpoanHaMuKa 4
7 Ynpyrue cBONCTBa TBEPABIX TEI 5
8 Onpexnenenue yucna ABorajipo 4
9 DKcrepyuMeHTallbHas IPOBEpKa 3aKOHa pacrnpeseneHus Makcsema 4
10 ®da3oBbIe nepexonsl. HachleHHbl nap U ero CBOWCTBa 6
11 IIpumenenue TeopeMsl I'aycca K pacdery JIEKTPUYECKUX MTOJIEH 6
12 JlokasibHOE OMMCAaHUE ANEKTPUUECKUX TMOJIeH 4
13 Cerneroanextpuku. [Ibe303mexTpuyeckuii 3¢ ekt 4
14 DJIEKTPUYECKUM TOK B BAKYyM€ M B 3JIEKTPOIUTAX 4
15 Onpenenenue yaenbHOro 3apsiaa 3J1eKTpoHa 4
16 OnexkTpudeckuil TOK B raszax. Ilnazma u ee cBoiicTBa 7
17 Onrtuyueckue CUCTEMbI HA OCHOBE JIMH3 M 3€pKall 4
18 WnTepdepennus u audpaxius ceera 4
19 [Honsipusanus u aucnepcus cBera 4
20 [Tpubopsl KBAHTOBOH JIEKTPOHUKH 6
Hmoczo: 87
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5. Oopazoeamenvhbvle mexnonozuu

JIeKIIMOHHBIE 3aHATUS MPOBOJATCS B (OpMe JICKIUI C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
npe3eHTauuid. KoHTposb TEKyIMX 3HaAHUH IS CTYJIE€HTOB MPOBOJUTCS B PaMKaxX KOMIIBIOTEPHOTO
tecTupoBaHusl B cpene «AST» mo 0a3e KOHTPOJNBHBIX 3aJaHUN COCTABJIEHHBIX MJIS KaXJOro
MOy JIS.

[Ipu BeIMONHEHUH JTa0OPATOPHOTO TMPAKTHKyMa CTYIAEHTHI MPOBOIAT 00pabOTKY
HKCIEPUMEHTAIbHBIX JaHHBIX C IPUMEHEHneM porpaMMHbIX cpenl Microsoft Exell, MathCad.

VY enbHBIN BeC 3aHATHI, MPOBOJUMBIX B MHTEPAKTUBHBIX (opMax, OMpenessercs raBHON
LEJIBI0 TIPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTa OOYYaIOLIMXCS U COAEP)KAHMEM KOHKPETHBIX
JUCLMILUINH, U B 11€JIOM B y4eOHOM Iipolecce OHU cocTaBisiIoT 20% OT Bcero o0bema ayIuTOPHBIX
3aHATUH.

IIpu wu3ydenum pucuuniauHel «®Pusuka» (MexaHuka U MOJIEKyJsipHas — (u3MKa.
ONEeKTpUYECTBO U ONTUKA) HCIHOJIB3YIOTCS pa3HOOOpa3Hble WHTEPAKTUBHBIE TEXHOJIOTHHU:
MYJIbTUMEIUNHHBIM npoekTop, DVD-aucku ¢ 1eMOHCTpalMOHHBIMH OOy4daroIuMu (puibMamH,
Ipe3eHTAlluM, TEXHOJIOTUS IPOBEIEHMUS JUCKYCCUH M UHbIe, KOTOpble JalT Haubosee

3¢ PEeKTUBHBIE PE3yIbTAThl OCBOCHUS JUCIUILTIHBL.

ceMecT Bu sansaTus Hcrionb3yemble HHTEPaKTUBHEIC KommaectBo
p (JLIIP, JIP) o0pa3oBaTeIbHbIE TEXHOJIOTUU 4acoB
1,2 J My b THMEIUIHBII TPOEKTOP, MPE3CHTALINS; 20

MHTEpaKTUBHAs JI0CKa, HepCOHAbHBIN
KOMITBIOTED.

1P - -

JIP BupryansHsie n1abopaTopHbIe paboTHI, 10
TEXHOJIOT sl IIPOBEIEHUS M CKYCCHH,
pe3eHTaluu

6. OMBHO‘lele mamepuaiibl onsa meKyuieco upyﬁeafcnozo KoHmpoJia ycneeaemocmu

u npome.m‘ymouuoﬁ ammecmauuu

KoHeunbiMu  pe3ynbraTaMM  OCBOEHUS  MHpPOrpaMMbl  JUCHUIUIMHBI  SBJISFOTCS
cOopMUPOBAHHBIE KOTHUTUBHBIE JECKPUIITOPHI «3HATh», «YMEThY», «BIAACTH», PACIHCAHHBIE IO
OTIENBbHBIM KOMIIETEHUUAM. POpPMHUPOBAHUE ITUX JECKPUIITOPOB MPOUCXOAUT B TEUEHHE NIBYX

CEMECTPOB I10 ATaraM B paMKax pa3UIHOr0 B/ 3aHSATUH U CAMOCTOSTEIILHON paOOTHI.
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B xozne u3ydyeHus: TUCHUIUIMHBI MPENYyCMATPUBAIOTCS M EeKYyUiUil, pyOeicHblil KORMpPOoJib u
npOMeINCymoUuHan ammecmayusi.
6.1. Ouenounvie mamepuansvl 011 MEKYULE20 U PYOEIHCHO20 KOHMPOJIA
Texkymuit U pyOeKHBII KOHTPOJb YCIEBAEMOCTH CTYJIEHTOB, H3YyYalOIIUX Kypc
«Du3rKa» OCYMIECTBISIETCS B paMKax OaIbHO-PEHTHHTOBOW CHCTEME aTTeCTallii CTYIECHTOB,
pa3paboTaHHbBIN M BHEIPEHHBIN B pakTHKy AesrenbHocTH B KBI'Y. B pamkax 3Toii cucreMsl B
TEYEHUE CeMecTpa IO YTBEPKICHHOMY TpaQuKy MpPOBOJUTCS OasIbHO-pEHTUHIOBBIE
KOHTPOJIbHBIE MEPOIPHATHS, BKIIOYAIONIUME MPOBENECHUE KOIJIOKBUYMa B YCTHOM Qopme u
KOMIIBIOTEPHOE TECTUPOBAHHUE CTYACHTOB. B pamkax O0ajsIbHO-pEHTHHIOBOM CHCTEME
aTTEeCTallMM CTYIEHTOB IMPEAYCMOTPEHBl MEpbl, CTUMYJUPYIOIIUE IIOCEIIEHUE 3aHATUN
cryaertaMu. O1eHKa yCIEeNIHOCTH CTYAEHTOB ITPOBOAUTCS O MHOT00aJUIbHOM IIKasie

(100 6amnoB)

6.1.1. Bonpocwl ha konnokeuym (kouTpoupyemblie komnerenunu OIIK-1 u OIIK-2)

1 CEMECTP
Bonpocsl 151 1 KoJI0KBHYMA
1. Cucrema orcueta. IlyTh, mepemelnieHue, CKOpPOCTb, YCKOPEHHE IPH PaBHOIEPEMEHHOM
IPSIMOJIMHEWNHOM JBUKEHUHU.
Junamuka matepuaiibHoM Touku. [ToHsiTHE Macchl, cunbl. 3akoHbl Hbl0TOHA.
CuJbl B MEXaHUKE: cujla TPEHHUs, CUjla YIPYT'OCTH, CUJIa PEAKIIUU OTOPHI.

3akoH BCCMI/IpHOFO TroTeHus. Cuia TSKECTH.

nok wn

ITonsiTe 3aMKHYTON cuCTeMBl. MMITynbC MaTepuaibHOM TOYKHM, MEXaHUYECKOH CHUCTEMBI.

3aK0H COXpaHEHUS! UMITYJIbCA.

6. Paborta. Momuocts. KII/I. Kunernueckas u nmoTeHuuagbHasi SHEPrUU. 3aKOH COXpaHEHHUS
SHEPrUH.

7. KuHemaTWka BpamaTeJBHOIO JBHKEHMs. YTOJI IIOBOPOTA, YIJIOBAash CKOPOCTb, YTJIOBOE
YCKOPEHHE U UX CBA3b C JIMHEWHBIMU XapaKTEPUCTUKAMM.

8. MowmenT unepuuu. Teopema Il Teitnepa.

9. OcHOBHOE ypaBHEHUE JUHAMUKH BPAIIATEIbHOIO ABUKEHUS.

10. MoMeHT cuibl. MOMEHT UMITYJIbca. 3AKOH COXPaHEHUSI MOMEHTA UMITYJIbCa.

11. Kunernueckas sHeprus BpaiieHus. Pabora, coBepiiaemasi mpu BpalieHUuH Tela.

12. Heunepunansusie cuctemsl orcuera. Cunbl nunepunn. Cuna Kopuonmca.

13. [IpuHun oTHOCUTEIBLHOCTH [ ammtest.
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10.
11.
12.
13.
14.
15.
16.
17.

1.
2.

Bonpocel 1141 2 KOJIOKBUYMa
CBoiicTBa XKHMAKOCTEH W Tra3oB. ['mapo- m aspoctaTuka. ['mapocTraTHueckoe AaBIICHHE.
3akonsbl [1ackansa, Apxumena. Y clioBUsl TIJIaBaHUS TeJl.
I'mapo- u asponuHamuka. CTalmoHapHOE TEUCHHE HJACATbHOM >KUJIKOCTH. Y paBHEHUE
HETMIPEPBIBHOCTU NMOTOKA U YpaBHEHUE BepHYIIIM U CIEeICTBUSA U3 HETO.
BsiskocTts. JlamuHapHoe u TypOyneHTHOe TedeHue xuakoctu. Yucno PeitHomnbaca.
Omnpenenenue Ba3koctu meroaoM CTokca.
Omnpenenenue Bs3koctu MetogoM Ilya3zeiins.
Mexanudeckue KoJieOaHus U UX XapaKTePUCTHKH.
3ByK, HH(Pa3BYK, yIbTPa3BYK.
CTaTuCTUYECKUI U TEPMOJMHAMUYECKUI METObI UCCIEIOBAHUS CUCTEMbl MHOTHX YaCTHL.
OcHoBubie nosnoxenuss MKT crpoenus Bemiecrsa.
[Tonstue mouis Bemecta. KonnuectBo BeniectBa. MossipHas Macca, Macca OJHOW YaCTULBI.
Wneansubliii ra3. OcHoBHoe ypaBHeHne MKT uaeansHoro rasa.
VYpaBHEHHE COCTOSTHUA UI€AIbHOrO Ta3za. M3ompoieccsl.
3akoH MakcBeia 0 pacnpeeeHu MOJIEKYJI U €alIbHOrO ra3a Mo CKOPOCTSIM.
bapomerpuueckas popmyna. Pacnpenenenne bonpimana.
IIpoueccel mepenoca.
TennonpoBonHocTs. Koad pumueHT TermmonpoBogHOCTH. ['paiueHT TeMIepaTyphl.
Hudodysus. 3akon @uka. Kosddunuent nuddysun.

Bsskocts. YpaBHenune Herotona. Koagdunment Bsazkoctu.

Bonpoce! 151 3 KOJLUIOKBHYMAa
[TepBoe Hauano TepMoAMHAMUKH. BHyTpeHHssa sHeprus. Pabota B TepMoarHaMUKe.

Yucno creneneil cBo0opl. 3akoH bosibliMaHa 0 paBHOMEPHOM pacIpeiesIeHuU SHEPrUuu 110

CTEIEeHsIM CBOOOIEI.

3.
4.
5.
6.
7.

TemnoeMKoCTb U yiebHasl TEIII0EMKOCTh I'a30B.

ITpruMeHeHue nepBOro Hauaaa TEPMOJUHAMUKY K U30IPOLIECCAM.

Anmabatuaeckuit mpouecc. ¥Ypasuenue [lyaccona.

OO6paTumble 1 HEOOpaTUMBIE IIpoliecchl. DHTponus. BTopoe Hauano TepMoJUHAMUKH.

TermoBeie mammubl. [ukn Kapao. KIIZ TermoBoi mammubl. TennoBoe 3arps3HeHHe

OKpY’KaroIIen Cpebl.
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8. PeanbHbie ra3el. YpaBHenue Ban-nep-Baanbsca. M30TepMbl peasibHOrO rasa.

9. BHyTpeHHss1 SHEprus peaJbHOro rasa.

10. SIBneHnss Ha rpaHULE >XKUAKOCTH M TBeproe Teno. KpaeBoll yrom cMmadnBaHUS.
[ToBepXHOCTHOE HATSHKEHHUE.

11. JdaBneHue rnoj U30rHyTON MOBEPXHOCTHIO KUAKOCTH. KanusisipHble siBICHUS.

12. Wcnapenwue, nnaBieHue, cyonmmanus. J{uarpamma cocrostaus. TpoiitHas Touka.

13. Tsepasle Tena. AMop¢HBIE U KPUCTAJUIMYECKUE Tea.

14. TennoeMKOCTb TBEPABIX TEI.

15. ®azoBble mepexoabl MEXIY arperaTHbIMU COCTOSIHUSIMU BelecTBa. DazoBbIe MepPexobl

HEePBOr0 U BTOPOro poja.

2 CEMECTP

Bomnpocel 1 ko10kBUyMa
1.3apsasl B npupoae. 3aKOH COXPAHEHMS JJIEKTPAUYECKOro 3apsaa. 3akoH KyioHa.
2. Omnexktpuueckoe mnosie B BakyyMme. CuiloBas XapaKTEpUCTHKA AJIEKTPUYECKOrO IOJS:
HaIpPsUKEHHOCTD MOJIS.
3. [Ipunnun cynepro3unuu noJied. CHIIOBbIE IMHUN 3JIEKTPUIECKOT O TOJIA.
4. DHepreTnyeckasi XapaKTepUCTUKA JIEKTPUUECKOTO MOJIs: MOTEHIIHA TOJIs.
5. PabGoTa »1E€KTPOCTATUYECKOTO TOJs, pPa3sHOCTh IOTEHLIHATIOB. OKBHUIIOTECHIMAIbHbBIC
ITOBEPXHOCTH.
6. [ToteHmuan u ero cBsA3b ¢ HANPSKEHHOCTHIO MOJIS.
7. HanpshkeHHOCTh ¥ TPaJIMEHT MOTEHIMANa JIEKTPUIECKOT0 TOJIS.
8. IIpoBOHUKH B 3JIEKTPOCTATUYECKOM IT0JIE. DIEKTPOCTATHUECKAs MHIYKIIUS.
9. Teopema I'aycca i1t pa3siaM4HbBIX IPOBOJAHUKOB.
10. JI31eKTpUKH B 3IEKTPOCTATUYECKOM IIOJIE.
11. Junions. IonstpusyemMocCTs 1 nosspu3anus Jud1eKTpuka. CerHeTonIeKTPUKI.
12. IIoTOK M IMPKYJIALUS 3JEKTPOCTATHYECKOTO MOJS.
13. Emxocts. KonaencaTopbl. EMKOCTh IIIOCKMX KOHJIEHCATOPOB.
14. DHeprusi KOHAEHcaTOpa, IHEPrUs SJAEKTPUUECKOTO MOJIA.
15. Dnexrpuueckuit Tok. Cuia Toka. [I1oTHOCTh TOKa. YpaBHEHHE HENPEPHIBHOCTH.
16. 3akon Oma s yuacTka 1enu. 3akoH Oma B auddepenunanbaoi popme. ConpoTuBieHe
MIPOBOIHUKOB U UX COETUHEHUSI.
17. Croponnue cuisl. 9JIC. BHyTpeHHee cOpOoTUBICHIE HCTOYHUKA TOKA.

18. 3akon Oma 11t 3aMKHYTOMH 1IenH, coepskanieil nctounuk Toka. [Ipasuma Kupxroda.

22



Bonpoce! 141 2 KOJUIOKBUYMa
1.IIpoBOAMMOCTb pa3Iu4HBIX CpeA. 30HHAS TEOPHS TBEPAOIO TEJA.
2. IIpoBOIMMOCTb B METAJUIAX, €€ 3aBUCUMOCTD OT TEMIIEPATYPHI.
3. Dnektponus. [IpoBoguMocTs B anekTpoiauTax. 3akoH dapanes.
4. DnekTpuYeCcKUi TOK B BakyyMe. Pasnmnunblie BUabl sMuccuu. BakyymHbINA THOA U TPUOA.
5. IlpoBogumocTts B monynpoBofgHHKax. CoOOCTBEHHass M IMpPUMECHAsl MPOBOJUMOCTb. p-n
nepexoibl. [10aynpoBOIHUKOBBINA WO U TPAH3UCTOP.
6.TennoBoe neiictBue Toka. 3akoH Jl>xoyinsa-JleHna.
7.MarunutHoe nosie B Bakyyme. 3akoH buo-Capapa-Jlamnnaca.
8. CuioBas XapakTepuCTUKa MarHUTHOTO MOJIsA: MHAYKUHUS 110J1s1. CUIIOBBIE JIMHUM MarHUTHOTO
TIOJIAL.
9. IBm>KkeHue 3apsbKEHHBIX YacTUll B MarHuTHOM 1osie. Cua Jlopenna.
10. BzaumosaeiicTBre mapauiebHbIX TOKOB. 3aKOH AMIiepa.
11. DnepreTuyeckas XapaKTepUCTHKAa MAarHUTHOIO TMOJS: MOTOK MAarHUTHOTO MOJS.
WNnnyktuBHOCTh. [I0TOK M HUPKYIALNS MAarHUTHOTO TIOJISL B BaKyyMe.
12. MarnutHoe mone B BemiectBe. Marnetnku. Jlma-, mapa-, geppomarneruku. [ umoresa
Awmriepa.
13. DnextpomaruutHass MHAykuus. 3akoH Papanes. IlpaBuno Jlenua.OHeprus MarHUTHOTO
nonsi. CaMOMHIYKIHS.
14. BuxpeBoe »snekTpuueckoe mojne. Toku cMmemeHus. YpaBHeHus MakcBemia B
mddepeHnanbHONi U MHTEr paIbHON (opMe.
15. IlepemenHslii TOK. 3akoH OMa JJIsi IEPEMEHHOr0 TOKAa. MOIIHOCTh B LIENIU NEPEMEHHOTO
TOKa.
16. DnekTpomaruutHeie kKonebanus. Konebatenbublii kouTyp. ®opmyna TomcoHa.

17. Beinyxaennbie KojeOanus. SIBjIeHne 3JIeKTpUdeCKoro pe3oHaHca.

Bonpocs! 3 ko/10KBHYMa
1. JlyueBas (reomerpuyeckasi ONTHKA), €€ OCHOBHBbIC 3aKOHBI. JIMH3BI, 3epkana. Popmyna
TOHKOHN JMH3BlL. AOeppauuu. LleHTpupoBaHHbIE ONTUYECKUE cUCTeMbl. OnTHYecKre MpUOOPSI,
UX BO3MO)KHOCTH.
2. ®oToMeTpusl. DJHEPreTUYECKUE U CBETOBBIC BEIMUUHBI.

3. UnTepdepennns u nudpakuus ceeta. Judpakunonnas pemerka. KorepeHTHas onTuka.
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4. Tlonspuzauus ceeta. Jlucnepcus cBera. DJIEKTPOHHAS TEOPUsI TUCIIEPCUU.

5. KBanToBas npupona cBera. @otodaddekT, ero 3akonsl. @opmyrna DiHINTelHA. PaccesHue
KomnTona. KBaHThI cBeTa, NX XapaKTEPUCTHKH.

6. Ilormomenue cBera. 3akon byrepa-JlamOGepra-bepa. CrnoHTaHHOE ¥ BBIHYXXICHHOE
U3IIy4YeHHE CBETA.

7. OcCHOBBI KBaHTOBOWM »JJIEKTpOHUKH. AKTHBHas cpena. Jlazep. CBoiicTBa J1a3epHOro
U3JIy4EHMUS.

8. Crpoenue aroma. OnbITel Pesepdopna mo paccesuuro anbda yvactui. [loctynarsr bopa.
JIuHelyaThlil CIEKTp aTOMa BOOpoAa. DJIEMEHTapHasi TEOpUs aToMa Bogopoza 1o bopy.

9. T'mnore3a ne-bpoiina. BonHoBble cBoiicTBa BeniecTBa. COOTHOIIEHUE HEONPEAEIEHHOCTEH
JUIsL KOOPAMHAT U UMITYJIbCOB.

10. BonnoBas ¢yHKIMA U ee craTucTuueckuii cMpicit. Obmee ypasHenue Llpenunrepa.

11. Dnementsl kBaHTOBOW (pusuku. CruH 3nexTpoHa. KBantoBbie uncna. Ilpunnun Ilaymm.
ITepnonnueckas cucrema 3iemenToB J1.J11.Menneneesa.

12. SAAnepHbie cuiibl M X cBOMCTBA. Moaenu siapa.

13.PaniroakTuBHOE U3JIyYEHHUE U €T0 BUBL. 3aKOH paJu0aKTUBHOro pacnaja. [IpaBuia
CMEIICHUS.

14. 5 nepHble peakui U UX OCHOBHBIE THIIBI.

15.Knaccudukanuys 37eMeHTapHBIX YaCTHIL. THITBI KX B3aUMOJICHCTBUH .

6.1.2. Kpumepuu hopmupoearnus ouenox (0UeHueanus) ycCmuo20 KoaioKeuyma

YCTHBI KOJIJIOKBUYM SIBJISIETCS OJHMM W3 OCHOBHBIX CIIOCOOOB y4éra 3HAHUUN
oOyuaromierocsi mo aucnuruimHe «®usmka». [Ipy oTBere cTyaeHTa OIEHHWBAETCS: SICHOCTD,
YETKOCTh M JO0KAa3aTEeIbHOCTh HW3JIOKEHHS OTBETOB Ha BOMNPOCHI;, BJAJCHUE CHEIUAIbHBIMU
TEPMHHAMU; CUCTEMHOCTbh 3HAHUI 11O TEMATHKE.

B pesynomame ycmnozo onpoca cmyoenma, €20 3HAHUA OUECHUEAIOMCA NO cledyroujeil
wikane:

7-8 bannoe ctaBUTCA, €M 00 yUaArOIIHIACS:

1) moiHO W3JaraeT W3y4YeHHBIM MaTepuas, NaéT MPaBHIBHOE OINPEACICHHOE (U3HUECKHX

MMOHSITHIA;

2) obHapy>XKMBaeT MOHUMaHUE MaTepHaya, MOXET 00OCHOBATh CBOM CYXICHUS, MPUBECTH

HEOOXOAUMBbIE IPUMEPBHI;

3) u3nmaraer MaTepual MOCJIENOBATEIbHO W NPaBUIBHO C TOYKH 3PEHHUS HOPM

JIUTEPATYPHOTO SA3BIKA.
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5-6 6annoe craBuTCH, €Ciiy 00yJarOIUiics 1aéT OTBET, yIOBIETBOPSAIOLINNA TEM XKe

TpeOOBaHUAM, UTO U JJIS MyHKTA 1, HO JIOMyCKaeT OJHY-JBE OIINOKH, KOTOPBIE caM Ke

UCHpABIISET, U OJUH-/IBA HEJ0UETa B MOCIIE0BATEIbHOCTU U3JI0KEHUS MaTepuaia.

4-5 6annoe craBuTcs, ecnu o0ydaromuics oOHapyKUBAeT 3HAHUE U TOHUMAaHHE OCHOBHBIX
MONOXKCHUN TaHHOM TEMBI, HO:

1) n3naraer maTepuai HEMOJIHO U JONYCKa€T HETOYHOCTHU B ONPEIEIECHUH MTOHATHH;

2) He yMeeT 10CTaTOYHO INTyOOKO M JJ0Ka3aTelbHO 00OCHOBATH CBOU CYXKIEHHS U MIPUBECTH

CBOU IIPUMEPHI;

3) u3naraer MaTepua HEmocJIe10BaTeIbHO U I0MYCKAET OMNOKHU B SI3IKOBOM O(OPMIIEHUU

U3JIaraeMoro.

0-3 6anna craBuTCs, €CiIM 00y4aroLMiics oOHapyKUBaeT He3HaHUE OoJIbIIeH YacTu

COOTBETCTBYIOLIErO pa3jielia H3y4aeMoro MaTepuaia, JonyckaeT olMOKy B (GOPMYIUPOBKE.

B sTom ciydae ctyaeHTy BricTaBisieTcs 0 6a106.

6.1.3. Ilpumepvr mecmogvix 3a0aHUIL:

PaBHOMepHOE TBMIKEHHE MO OKPY>KHOCTH OMPEIEISIeTCs YCIOBHEM
a,=0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
2. 3aBUCHUMOCTb ITyTH OT BPEMEHH IS IIPSIMOJIMHEHHO JIBUXKYIIET OCS Tea UMEET BH]T
2 2
S =2t +3t" ( Bce Benmuuunbl ganbl B CU). Yckopenne Tena depe3 2 cek Oyner paBHO [M/ ¢ ]
6
38
30
24
3. MarepuanbHas TOYKa BpallaeTcs paBHO3AMEJICHHO 10 OKPYKHOCTH MPOTHUB YaCOBOM

CTPCJIKH. YCKOpeHI/Ie IIpA 5TOM HAIIpaBJICHO BIOJIb
1 2

N =
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4
4. 3aBUCHMOCTH yTJia IOBOPOTA OT BPEMEHH JIJISl BPAIIAIOIIErOCs TeJla UMEET BUJ
@=4+2t +2t*(Bce Benmunnbl gausl B CH). Pagnyc Bpautenus Tena 10 cm. HopmansHoe

YCKOpEeHHE K KOHITY BTOPOH CeKyHIBI paBHO [M/ ¢’ ]
10
16
100
1000
5. Ilpu yBennueHuu B 4 pa3a Macchl TeJla, CKOJIB3AIEr0 110 TOPU30HTAIBLHON TOBEPXHOCTH,
CHJIa TPEHUS
yYBEIMYMTCS B 4 pa3a
yBean4uTCs B 16 pas
YMEHBIINTCS B 4 pasa
yMeHbIIUTCS B 16 pa3

6. Ilpu yBennueHUH Macchl OHOTO U3 Tell B 4 pa3a U YBEJIMUEHUU PACCTOSIHUSI MEXK1Y HUMHU B
2 pa3a cuiia TArOTEHUs

YBEJIMUYUTCS B 2 pa3a

yBEJIMUYUTCS B 4 pasza

YMEHBUIMTCS B 2 pa3a

HE U3MEHUTCS

7. 3aBUCHMOCTb UMIYJIbCA OT BPEMEHH JJIsl MPAMOJIMHEHHO JIBHXKYILEr0Cs Tella MPeACTaBIcHa
Ha rpaduke.

P

S

t
3aBUCUMOCTh PaBHOJEUCTBYIOLIEH CUJIBI OT BpEMEHH UMEET BU
Fa

F
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v

v

8. ypaBHeHI/IC ABHUXKECHHUS TCJIa 11O HAKJIOHHOU IIJIOCKOCTH UMEET BHU/
F +mgsin o — pmgcosa =0.
JlaHHOE TEJIO ABMIKETCS MO MIIOCKOCTH N =

R

=l

PaBHOMEPHO BHU3

pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHH3 >
PaBHOYCKOPEHHO BBEPX

9. st aGCOMIOTHO HEYNPYTOro yaapa BhIMOIHAETCS

TOJIbKO 3aKOH COXpaHEHHS UMITyJIbca

TOJIbKO 3aKOH COXPaHEHUS! KHHETUYECKON IHEPIUU

3aKOHBI COXpaHEHUs UMITyJIbCa U KUHETUYECKON SHEprun

HE BBIIIOJIHAIOTCSA 3aKOHBI COXpaHEHUS! UMITYJIbCa U KUHETUYECKOW PHEPruu
10. Kunernueckas sHeprus Tesa Npy yBEIMYEHUH CKOPOCTH Tena B 4 pas3a

YBEJIMYMTCS B 2 pa3a

YBEJIMYHTCS B 4 pa3a

yBEJIMYUTCA B § pa3

yBenn4uTcs B 16 pas

11. [lorennmanbHas YHEPrus MpyKUHBI )KecTkocThio 80 H/M cxaroii Ha 5 cM Oyner
paBHa [Jx]
40
0,01
0,1
400
12. OCHOBHOE ypaBHEHHME JUHAMHUKHU BPaILATEIbHOIO IBHKEHUS TBEPJOro TeIa UMEET
BUJ{
M=J-¢
L=J o
M=J o
L=[r-p]
13. MOMEHT UHEPLUHU IUCKA OTHOCUTENBHO OCH , IPOXOAAILEH KacaTEIbHO K €ro

MOBEPXHOCTH Yepe3 KOHEell pajinyca, paBeH

27



%8 mR*
% mR®
% mR’
1%0 mR’*
14. MoMEHT uMIyJIbca OTHOCUTEIBHO HEMOJBUKHON OCH U3MEHSIETCS 110

2 o
3akoHy L = at”. Yxaxwure rpaduk, MpaBUIbHO OTPAKAIOIINI 3aBUCKIMOCTh OT BpEMEHHU

BCIIMYMHBI MOMCHTA CHUIJI, HGﬁCTBymHIHX Ha TCJIO0
‘\l N

M

N 5
?

t t
15. CrutomHoOM 1 NOJIBIN HUIMHAPHI, UMEIOIINE OJUHAKOBBIE MACChl U paJuyChl, BKATBIBAKOTCS
0€e3 MpocKaJIb3bIBaHMS HA TOPKY. Eciin HauaabHbIE CKOPOCTH T€J OAMHAKOBBI, TO
BBIIIEC ITOJAHMMETCS MOJIBIH I1ap
o0a Tesla MOAHUMYTCS Ha OAHY U TY K€ BBICOTY
BBIIIIE [TOJHUMETCS CIUIOIIHOW LIUIVMHAD
16. [Ipu yBennueHuu yriioBoi CKOpOCTH BpallleHMs 1apa B 3 pasa, ero KHHeTH4ecKas

OHCPruAd

yBENUYHUTCS B 9 pa3

YMEHbBIIUTCS B 9 pa3

HE U3MEHUTCA

YBEJIMYMTCS B 3 paza
17. Cunbl HHEPUUH 00yCIIOBIJIEHBI

B3aMMOJICHCTBHEM TEJ B CUCTEME OTCUEeTa

YCKOPEHHBIM JIBUKEHHEM CHCTEMBI OTCUETA

YCKOPEHHBIM JBUKEHHUEM TEJI B CUCTEME OTCUETA

paBHOMEPHBIM MPSIMOJIMHEHHBIM ABH)KEHUEM CHCTEMbI OTCUETa
18. Ha nBuxymumecs Tena BO BpalllalolIeiics CUCTEME OTCUETa JAECTBYET

TOJIBKO IIEHTPOOESIKHAS CHIIa

Toabpko cuiia Kopuonuca
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U IIeHTpoOexHas cuna, u cuna Kopuonuca
19. [Ipu yBennueHun 4acTOThI BPALICHUs CUCTEMBI OTCUeTa B 4 pa3a cuia Kopuonuca

yBenuuuBaercs B 16 pas
yBenuuuBaercs B 4 pasza
yMeEHbIIIaeTcs B 4 pasza
HE U3MEHSETCS

20. YcnoBue mjiaBaHus Tela B KUIKOCTH ONPEIEISIeTCs
00BEMOM Tena
Maccol Tena
(dhopmoii u Maccoit Tena
COOTHOILIEHUEM IIJIOTHOCTEN TeNa U )KUJKOCTH

21. YpaBHEHME HEPA3ZPBIBHOCTH ISl HECKUMAEMOM )KUJAKOCTU UMEET BUJL
S
— = const
v

2
P+p12) = const

S - v = const
PU

2

P+ pgh+ = const

22. Ilpu mepexopae BOABI U3 OIHOI TPYOBI B IPYTYIO, AMAMETP KOTOPOIl B 2 pa3a MEHbIIIE,
CKOpPOCTH T€UCHHS
YMEHbIIIAeTCs B 2 pa3a
yMeHbLIaercs B 4 pasza
YBEJIMYMBAETCS B 2 pa3a
yBEJIMYHUBAETCs B 4 pa3a
23. [Ipu yBenuueHuu Macchl rpy3a Npy>KMHHOTO MasTHUKA B 4 pasa, mepuoj
yMeHbIIaercs B 4 pasza
yMeHbIIaeTcs B 2 pasza
yBEJIMYHUBAETCs B 4 pa3a
yBEJIMYMUBAETCs B 2 pa3a
24. MaxkcumanbHas CKOpOCTh FapMOHUYECKUX KOJIeOaHUH paBHA

Al
407
4]

x|

25. [Ipu yBenrueHUH 4acToThl KoeOaHu| B 2 pa3a MoJHast SHEPrus MaTepHaabHON
TOYKH, COBEpIIAIOLICH TapMOHUYECKUE KOJIeOaHus
yMeHbL1aercs B 4 pasza
yMeHbLIaeTcs B 2 pasza
yBeIM4YMUBaETCs B 4 pasza
YBEJIMYUBAETCA B 2 pa3a
26. OCHOBHBIM CBOICTBOM BOJIH SIBIISIETCS
IIEPEHOC YacTULl O€3 epeHoca YHEPIUU
MepeHocC dHepruu 0e3 nepeHoca 4YacTull
MIEPEHOC, KaK YaCTHUIl, TaK U SHEPTUH
27. CBs13b MEXKY JUTMHOM BOJIHBI M CKOPOCTBIO €€ pacCIpOCTPaHEHUS BBIPAIKAETCS
dopmynoi
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SIS

Il
Sje € <

N <

A =2vv
28. PaccrosiHue Mexay cOCEHUMU y3JaMH CTOSAYEH BOJHBI PaBHO

(NN PR N S

22
29. CBsi3b MKy HEPrHei 1 UMITYJIbCOM PENSITUBUCTCKON YaCTHUIIBI UMEET BH/]I

E=m’c* + p°c’

E = pc

E =m’c* + p°c’
E=po
30. OCHOBHO#1 3aKOH PENATUBUCTCKON JUHAMUKHA UMEET BU/]L

- -
F=mya

my U
1-v° / c’
31. Macca nBuxy1eiicss 4acTHIIbI BABOE 0O0JIbIIIE MAaCChl TOKOS IIPU CKOPOCTH YaCTHUIIBI
paBHOMU

3
—C
2
3

c

¥3
2
c

32. Ecau oquH U3 ABYX TOUYCUHBIX 3aps/I0B YBEIUYHTH B 2 pasza, YTOObBI CHIIa
KYJIOHOBCKOT'O B3aUMOJICHCTBUS OCTANIACh MOCTOSHHOM, PACCTOSHUE MEKYy HUMH HAJ0

YBEJIMYUTH B 2 paza
YMEHBUINTH B 2 pasa

YBEJIMYHTH B J2 pasa
YMEHBUINTH B J2 pasa
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33. HaHpH)KeHHOCTB QJICKTPHUYCCKOI'O ITOJIAA U3MCPAOT C IIOMOIIBIO HpO6HOFO 3apsaaa ¢, .

Ecnu Benmmuuny npoOGHOTO 3apsiga yMEHBIIUTD B pa3, TO MOJYJIb HAMIPSHKEHHOCTH U3MEPSEMOro
noJist

HE U3MEHUTCS

YBEJIMYUTCS B N pa3

YMEHBIIIUTCS B N pa3

YBETHUHTCA B 11° pa3
34. I'paduk 3aBUCUMOCTH HANPSKEHHOCTH E 2JIEKTPOCTaTUYECKOTO MOJISI IBYX
3apsKEHHBIX MJIOCKOCTEM C OAMHAKOBOM MOBEPXHOCTHOW MJIOTHOCTHIO HAa paccTossHuu d apyr

oT apyra

+o -G
==
0 d X
HNMEET BUJ
E A E A
—
>
] 4 5
: d x
e
E A E A
e
T — J ‘>
i ; d X
:
ﬁ
N
35. Ha pucynke nokazaHno HanpapjieHUe £ HanpsHKEHHOCTH SJIEKTPUYECKOIO MOJISl IBYX

ABHBIX 11O MOAYJIKO TOYCYHBIX 3apsad0B u B TOUKE A, paBHO I[a.]'ICHHOI/IV OT OTUX 3apsaa0B.
1 2 >
3HaAKH dTUX 3apsa0B 6y,HYT
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A E
L @
q, q,
¢, >0, g, <0
¢, <0, g, >0
q,>0,q9,>0
q,<0,¢g,<0
36. IToTok BEeKTOpa HANPSHKEHHOCTH CKBO3b 3aMKHYTYIO IIOBEPXHOCTh S, paBeH
0
a4
€9
_49
)
_2q
80
37. I'panuenT noreHnMaNa 31EKTPUIECKOro MOJIs OTPULATENILHO 3aPsSKEHHOU

OECKOHEYHOM MJIOCKOCTH B TOUKE A MMEET HallpaBIeHHUE

-0
Al

W

IV
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EENERUST O R

38. Emkoctb kaxxnoro kongeHcaropa B 6atapee C =100n® . OGmas emkocTh OaTapen
KOHJIEHCAaTOPOB paBHA [n(D]

| L€ | |€
I I
s
|
40
75
100
400
39. Ha pucynke nmokasaHa 3aBUCIMOCTB CHJIBI TOKa B IPOBOJHHUKE OT BPeMEHH. 3a BpeMsi
ot 10 ¢ 10 20 ¢ uepe3 ceueHue Mo NPOBOJAHUKY MPOILIEIT 3PS [K/z]
i
80
60
) \/ \
20
\
5 10 15 20 25 30 tc
150
200
350
400
40. ConpoTHBieHHE y4acTKa 1enu 4B, NpeAcTaBIeHHOr 0 Ha PUCYHKE, T€ KK IbIi

pesuctop R =30 Om, paBHO [OM]
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A R B
— [ —
R
1
e — |
40
50
75
120
41. Jlamnouka BkitoYeHa B cethb ¢ Hanpsbkenuem 200 B u mpomnyckaer tok 0,5 A. 3a 2
yaca JJaMIIOuKa MOTPEOJIsIET SHEPTUI0 PAaBHYIO [ﬂmc]
200
10°
360-10°
720-10°
42. Bropoe npasuno Kupxroda nmeer Bua
> IR =0
Zl R, = const

Y IR =Y ¢
i k

> IR =) IR,
i k

43. HanpskeHHOCTh MAarHUTHOI'O MOJISI B LIEHTPE KPYroBOro BUTKa paaunycom 10cm, mo
KOTOpPOMY TeueT TOK 1 A, paBHa [4A/m]

8

2

10

5
44. B nByx napasuienpHbIX Ipyr Ipyry HPOBOAHHMKAX TOK T€YET B IPOTUBOMOJIOKHBIX
HarnpasieHusxX. [IpoBongHukmn

MPUTATUBAIOTCS

OTTaJIKUBAOTCS

HE B3aUMOJICICTBYIO IPYT C APYTOM

MIOBOPAUYMBAIOTCS B OJTHOM HAaIPaBJICHUU
45. Ha pucynke n3o0pakeHbl ce4eHHs IBYX JUIMHHBIX NapauleIbHbIX MPOBOTHUKOB C
ToKamu, npuueM I, =21, . UHayKuus pe3syabTUpYyOLEro MAarHUTHOT'O M0JIsl paBHA HYJIIO B
HEKOTOPOH TOYKE MHTEepBaa
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o0 o

46. Butok npoBojia HAXOAUTCS B MATHUTHOM T10JI€, IEPHEHANKYIISIPHOM IIIOCKOCTH
BUTKA, U CBOMMHU KOHLIAMM 3aMKHYT Ha amrnepmeTp. MaruHutHas MHIYKIUS 110JIs MEHSAETCs C
TEUEHUEM BPEMEHHM COrJIaCHO IpauKy. AMIIEpMETp MOKaXeT HaIUYUe 3JIEKTPUUECKOTIO TOKA B
MOMEHT BPEMEHU

B A
—a %
L
| |
|
or0molc
orlgo3c
or3m04c
or0mo4c
47. [Tpu ymeHbIIEHUN MarHUTHON MHAYKLIUHU B 3 pa3a 00beMHast IIIOTHOCTb SHEPTrUU
MarHUTHOTO TOJIs
YBEJIMYUTCS B 3 pa3a
YMEHBUIUTCS B 3 pasa
YMEHBIIUTCS B 9 pa3
yBEIMYHTCA B 9 pa3
48. BemecTBo, o01anaroiiee CrioHTaHHONH HAMAarHUYEHHOCThIO B OTCYTCTBUM BHEIITHETO
MarHUTHOTO IOJIs, 3TO
JMaMarHeTHK
IapaMarHeTuK
(dheppomarseTuk
JUDIIEKTPUK
49. Ha pucynke npezcraBiieHa netis rucrepesuca Gpeppomaraeruka. KorpuutupHoit

CHJIC COOTBCTCTBYIOT TOUKH
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50.

h

Om2
Oml
1u4d
3ub6

KonebaTenbHblil KOHTYp COCTOMT U3 KOHJEHCATOPA IEKTPOEeMKOCThI0 C M KaTyLIKU

HHAYKTUBHOCTBIO L. Ecau QJICKTPOCMKOCTb KOHACHCATOPA U MHAYKTUBHOCTDb KAaTYIIKH
YBCIIMYNJINCH B 3 pasa, TO repuoa CBO6OI[HLIX QJICKTPOMArHuTHBIX KoeO0aHui B 3TOM KOHTYPC

51.

yBeIUUUTCS B 3 pasza
YMEHBIIUTCSA B 3 pasa
yBenu4uTCs B 9 paza
HE U3MEHUTCS

K mocnenoBatenbHO COETUHEHHBIM PE3UCTOPY, KOHIEHCATOPY U KATYyIIIKE MOJaHO

nepeMeHHoe HanpspkeHne U. Eciau najeHne HanpshKeHNs Ha pe3ucTope Up=0B , Ha KaTyIlKe

U,=5B

52.

U=

Y KOHJEHCATOpE B , To U paBHO [B]

~N DN W N

ITo yuacTky nenu conporuiaeHueM R Teuer nepemMeHHbI TOK, MEHSIOIUICS 110

rapMOHUYECKOMY 3aKOHY. ECM yMEHBIINTE AEHCTBYIOLIEE HAIPSDKEHNE B 2 pasa, a
COIIPOTUBJICHHE YBEIMUUTH B 4 pa3a, TO MOIIHOCTb Ha 3TOM y4acTKe

53.

yMEHbIIUTCS B 16 pa3
YMEHBIIUTCS B 4 pasza
yBeNIM4HUTCA B 4 paza
yBeIM4HTCA B 16 pas

[Tonnas cuctema ypaBHeHHi MakcBeia s 3J€KTPOMAarHUTHOTO TTOJISl UMEET BUJ

fEaT=- 9B s

L N t

- - - aB -
inl:—! S
{Bdgzq

S
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§B¢s=0
S
Crnenytoias cuctreMa ypaBHEHUM

- - ag»
iEdlz—!B?dS

- - aB—>
inl:—£57dS

- -
§DdS=0
S
- -
§Bdszo
S
CHpaBCHHI/IBa JUUIA HepCMCHHOFO 3HeKTpOMaFHPITHOFO I10JI41

B OTCYTCTBHE 3apsKEHHBIX TEJl U TOKOB IIPOBOAUMOCTH

IPU HATMYUH 3aPSIKEHHBIX TEJI U TOKOB POBOJIUMOCTH

B OTCYTCTBHE TOKOB IPOBOAUMOCTH

B OTCYTCTBHE 3apsSKEHHBIX TEI
54. J171s1 5IeKTPOMAarHUTHBIX BOJIH XapaKTEPHO SIBJICHUE, KOTOPOE HE SIBJISIETCS 001IUM
CBOIMCTBOM BOJIH JIFOOOH TIPUPOJIBI

IpeIOMIICHUE

HOJISIpU3aLIUS

mudpakuus

uHTephepeHIus

N

55. B a51eKTpOMarHUTHO# BOJIHE, PACIIPOCTPAHSIONICHCSl CO CKOPOCThIO Y, IPOUCXOISAT

- -
KoJeOaHus BCKTOPOB Haprl}I(eHHOCTeﬁ SJICKTPHUYECCKOTI'O IMOJIA E U MarHuTHOI' O I10JIsL H .

- o -

Bektopel £, H u U uMeroT B3auMHYIO OpHEHTAIIUIO

ELH E|0 H| v
ELH. Elv vLlH
E|H.E Lv, 0L H
EIH.E| 0, v|H

56. Jlyu AB mnpenomisiercsa B Touke B u uzper no nytu BC. Ecim n, =const, a n,

YBCIMYUBACTCA, TO JIYY IMPCIOMIIACTCA 110 ITYTH
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57.

58.

AWM~

SIBieHME TOTHOTO BHYTPEHHET 0 OTPaKeHUsT HAOIIO1aeTCs TIPH YCIIOBUU
nl > n2
n, <n,
n =n,
n, <<n,

Paccrosiaue ot npeamMera 10 pacceI/IBa}omeﬁ JINH3BI 4 CM, PACCTOAHUEC OT JIMH3BI 110

n3o0paxkeHus 2 cm. DoKyCHOE pacCTOSIHUE JIUH3BI PaBHO [ cm/

59.

60.

Wlh Blw s~ P

BouHeI cTpoOro onpeneneHHon U MOCTOSHHOM YaCTOTHI — 3TO
KOT'€PEHTHBIE BOJIHBI
MOHOXPOMAaTHYECKHE BOJIHBI
rapMOHUYECKHE BOJHBI
CTOSTYME BOJIHBI

JIBe KOrepeHTHbIE CBETOBBIE BOJHBI ¢ A=500HM TPHUXOAAT B HEKOTOPYIO TOUKY

MIPOCTPAHCTBA C Pa3HOCTHIO Xona 2,25 mxm. Pe3ynbraT nunTepdepeHnu B 3Toi Touke Oyaer

61.

max 5 nmopsjka
max 4 nopsaka
min 5 mopsaka
min 4 nopsiika

[Ipoxonsa uepe3 IUIEHKY, 3€IEHBIM CBET IIPU YMEHBIICHWM TOJILMHBI IUICHKU

CTaHOBUTCA

62.

KpacHBIM
HE U3MEHSeTCs
(buoneToBEIM
roiayosM

Hudpakuus cBeta— 310:
HaJIOXKCHUEC KOT'CPCHTHBIX BOJIH B IIPOCTPAHCTBC
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oru0aHue CBETOBBIMU BOJIHAMH MPENATCTBUM
pas3IoKEHHE CBETA B CIIEKTP
ynopsiioueHue KojieObaHui CBETOBOI0 BEKTOpPA

63. Yucao mrpuxoB Ha 1 cv UppakimOHHON PEeIIeTKU ¢ epUuoioM 1 v paBHO
10
100
1000
10000
64. Jlucniepcusi Ha3bIBae€TCs HOPMAJbHOM, €CAM MPU YMEHbIIEHUU JJIMHBI BOJHBI A

MMOKa3aTCiib IMPCJIOMIICHUA
YBCIIMYNBACTCA
HE NU3MCHACTCA
YMCHBIIACTCA

65. WHTeHCUBHOCTD CBETa, MPOLIEAIIEro Yepe3 NOoNSIpU3aTOp U aHauu3aTtop Oyner

MaKCHUMAJIBHOM, €CJIM YTOJI MEXAY OCSIMU IOJIIPU3aTOPa U aHAIM3aTOpa paBeH
00
300
459
60°

66. Ecnu cBeT nmajgaer Ha rpaHully pasziena AByX JUIJIEKTPUKOB, TO
OTpaXEHHBIN U MPEIOMIIEHHBIH JIy4l 4aCTUYHO MOJISIPU30BAHbI
OTpaXEHHBIN U MPEJOMIICHHBIH JIydd HE MOJISPU30BaHbI
OTPaKEHHBIN U NPEJTOMIICHHBIN JIyYd B3aUMHO MEPIIEHANKY JISIPHBI
OTPaKEHHBIN U NPEJOMIICHHBIN JIYYd MIJIOCKON OIS PU30BaHbI

67. [Tpu nBOMHOM JTy4enperoMIIEHuN
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JIyUH HE OIS PU30BAHBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JIyUH YaCTHYHO TOJISPU30BAHbI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JIyUH IJIOCKONOJSIPU30BaHBI B TapauIeIbHBIX
TUTOCKOCTSX
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JIyYH IIOCKOIOSIPU30BaHBI BO
B3aMMHOIIEPI CHIUK YIS PHBIX TIIIOCKOCTSIX.

68. BemiectBa, cnocoOHbIE TOBOPAYMBATH MIIOCKOCTD MOSAPU3AIUH, SBISIOTCS
ONTUYECKHA AKTUBHBIMU
ONTUYECKH U30TPOIHBIMU
ONTUYECKH AHU30TPOIHBIMHU
ONTUYECKH HE AKTUBHBIMU

69. YuausepcanbHas pyHkuus Kupxroda ais TEmIoBoro u3ydeHus paBHa
CIEKTPaJbHON MOrJIOUIATeIbHOM CTOCOOHOCTH YEPHOT O TeJa,
CIIEKTPaJbHON MOTJIOUIATEIFHOM CTIOCOOHOCTH CEporo Tena,
CIEKTPaJbHON MIOTHOCTH YHEPT €TUYECKON CBETUMOCTH YEPHOT O Tea,
CIEKTPaJbHON NIOTHOCTU SHEPT€TUYECKON CBETUMOCTH CEPOro Tea

70. Ha pucyHke mokazaHa KpuBas 3aBUCMMOCTH  CIEKTPAJIbHOM  IJIOTHOCTH
HHEPreTUYECKOM CBETHMOCTH a0COJIOTHO 4YepHOro Tesa oT JiuHbI BoiaHbl npu 8000K. Eciu

TeMIepatypy tena yBeanuuths 10 16000 K, To aiMHaA BOJHBI COOTBETCTBYIOIIAS MAKCUMYMY
U3Iy4deHHs OyIeT paBHa [HM]
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100
200
600
800

71. VYpaBHeHue DiiHITENHA 114 poTO3d(PeKTa BbIpakaeT 3aKOH COXpaHEHUS
UMITyJIbCa
SHEepPrun
MOMEHTa UMITYJIbCca
JIEKTPUYECKOr 0 3apsaa

72. 3aBUCHUMOCTh MaKCHMaJbHOW KHHETUYECKOW OSHepruu ¢orodsnekTpoHoB W oT

4acTOThl v MNafarommx Ha (oTrorneMeHT (GOTOHOB cooTBeTcTBYeT rpaduk 1. Ecnu manHbIi
(GOoTOdNIEMEHT 3aMEHHUTh OPYTHuM ¢ Oonblieil paboTtoit Bbixona, To rpadpuky W = f (v) Oyner

COOTBCTCTBOBATH
W 4 3 2 1 4
rd d
7 v é

1

2

3

4
73. Ha PUCYHKEC INPUBCACHBI OBE  BOJBTAMIICPHBIC  XapaKTCPUCTHUKHU  OOHOI'O

Q)OTOBHeMeHTa. HJ’ISI 4aCTOT v najgaromux I/ISJIy‘IeHI/Iﬁ U OCBEIICHHOCTEN E CIIpaBCAJIMBO
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L

v, =v,, E<E,
v =v,, E>E,
v, >v,, E>E,
v, <v,, E <E,
74. JlaBnienye cBeTa Ha YEPHYIO IIOBEPXHOCTh
B 2 pa3a MEHbLIE, YEM Ha 3ePKaJIbHOM NOBEPXHOCTU
B 2 pa3a 0oJiblI€e, YEM HA 3€PKaJIbHOM OBEPXHOCTH

OJIMHAKOBO C JaBJICHUEM Ha 3€pPKaJIbHON MOBEPXHOCTH
B 4 pa3a 60Jbllie, UeM Ha 3e€pKajIbHOM TOBEPXHOCTH

75. I[Ipu >ddexkre KomnroHa sl magaromiero W3NMy4eHUS [JIMHOM BOJMHBI A W
pacCessHHOTO H3JIy4YCHHUS A' CIIpaBeIUBO

A>A

A>A

A=A

A'>>A
76. Ha pucynke wu3o0paxeHbl CTallMOHApHBIE OPOUTHI aTOMa BOJOPOJA COTJACHO

Monenu bopa, a Takke yCIOBHO M300pa)K€HBI MEPEXOJbl dIEKTPOHA C OAHON CTallMOHAPHOM
OpOUTHI Ha JAPYTYI, COMNPOBOXKIAIOIIMECS H3Ty4YCHHEM KBaHTa SHEpruu. MakcuMmaiabHOU

4acCTOTE U3JIy4eHHs B cepuu JIaliMaHa COOTBETCTBYET IIEPEXO.

/
n—1
n=2
n=3 _
=3
r=d
Sn—1n
S5n—2n
5n—3n
2n—1n
7. Mexny TpemMs HWKHHMHM YPOBHSIMHM DSHEPIMU DJIEKTpPOHAa B aTOME€ BOJOpOJa

MUHUMaJbHas 4acTOTa MOrJIOMaeMoro (pOToHa COOTBETCTBYET EPEXOAY
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E;
E,
E,— E;
Ei—E;
E>,—E;3
Ei—E;
78. JnvHbl BONH ne bpoiyid 1uis 31eKTpOHA, MPOTOHA U «r - YaCTULbI, ABUXKYLIUXCS C
OJITHOM U TOM k€ CKOPOCTHIO CBSI3aHHBI COOTHOLIEHUEM
A, >4, >4,
A <A, <4,
A > A, <4,
A=A, =4,
79. BeposiTHOCTH ~ OOHApy>XKUTh  BJIEKTPOH Ha  y4yacTkKe (a,b) OTHOMEPHOIr'0

INOTCHIOHMAJIBHOI0O sAllUKa C OECKOHEUYHO BBICOKMMH CTEHKAMH BBIYHCIAETCS II0 (1)OpMy.He
b

W=Jcodx, II€ @ - IUIOTHOCTh BEPOSITHOCTH, ompenensiemas Y - ¢yHkuueid. Ecmu w -

a

GyHKIMS MMeeT BHJ, yKa3aHHBIH Ha PHCYHKE, TO BEPOSTHOCTh OOHAPY>KUTh JJIEKTPOH Ha

acTke — < X <-— paBHa
qacT BH

L

0

W= = = =
! Slw
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80. YacTh MCXOMHBIX PAaAUOAKTUBHBIX SAACP pacClaJarolniuxCsa 3a BPEMsA pPaBHOC ABYM

nepuoiaM moJrypacrnajia, paBHa

X|—= A== W

81. B pesynbraTe f - pacnaga sapa ¢ MOPSAKOBBIM HOMEpPOM Z, 00pa3yeTcs 3JEMEHT ¢

MOPSIIKOBBIM HOMEPOM B Tabuuiie MeHieneeBa
742
Z+1
Z-1
Z-2
2
82. Hz[po H30TOIla ypaHa 9328U MOCJIC HCECKOJIbKUX PAaJUOAKTHUBHBIX pacClialoB
234
IpeBpallaercs B Apo u3orona o,U B pe3yibTare

OJTHOTO ¢ W ABYX [ pacmajioB
OJIHOI'0 ¢ M ojHOro f pacmaaoB
JIBYX o W IBYX [ pacrajoB

TaKO€ MPEBpAlICHUE HEBO3MOXKXHO

6.1.4. Kpumepuu hopmupoearnus 0ueHoK no mecmoebim 3a0aHUAM

(xonTpoaupyemsbie komnerenuuu OIIK-1, OIIK-2, OIIK-5):
Tecm — cucTemMa CTaHAAPTU3MPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS aBTOMATU3UPOBATH MPOIEAYPY
U3MEpEHUsT ypOBHA 3HAHUW M yMeHMH cryaeHTa. OAHO TECcTOBOE 3aJaHHe MO AUCIHUIIIMHE
«Duzuka» conepxut 25 3adanuii. 3a TECT CTyICHT MOXKET MOJIYYUTD 110 6 6annos..
(5-6 6annoe) — momyyaroT oOy4aroUIHecs C MPaBWIBHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIE
BOIPOCHI. BeimonHeHo 22-25 npenyioxkeHHbIX TECTOBBIX BOIPOCOB;
(4-5 6annos) — monyvaroT oOydHaromuecs C MPABHIBHBIM KOJIWUYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl. Beinonueno 19-21 3agaHHBIX TECTOBBIX BOIIPOCOB;
(4-5 6annoe) — mnonydaroT oOydYarommecs C NPaBUIbHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBHIC
Bonpochkl — 60 —79% ot o01ero oobema 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(3-4 6anna) — nonydaroT o0yJarOUIMecs MPaBUILHBIM KOJIMYECTBOM OTBETOB HAa TECTOBHIE BOIPOCHI

— Bemosaeno 15-18 3a1aHHBIX TECTOBBIX BOMPOCOB;
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(0-3 6anna) — nonryyaroT o0y4aroNIMecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
BOMPOCHL. BrimonHeHno (0-143a1aHHBIX TECTOBBIX BOIIPOCOB. B 3TOM cilydae CTyIeHTY BBICTaBISICTCS
0 6annos.
6.2.0uyenounvie mamepuanst 011 NPOMeEIHCYmOYHOU AMmeCmayuu.
Llenvto npomesrcymounvix ammecmayuii MO AUCHUIUIMHE SIBIISIETCS OIIEHKAa KauecTBa
OCBOEHMS IUCLIMIUIMHBI 00yUYar0 IIUMUCS.

[IpoMexxyTouHast aTTecTalus TNpeaHA3HA4YeHa i OOBEKTHBHOTO TMOJTBEPXKICHUS U
OIICHMBAHUS JOCTHTHYTBIX PE3YJIbTATOB OOYYEHHUS TOCIE 3aBEPIICHUS W3YyYCHUS WCIHUIUINHEL
OcymiecTBisieTcss B KOHIIE CEMeCTpa M MPENICTaBlIsieT COOOH MTOrOBYIO OLIEHKY 3HaHMM IO
nuciuiinHe «®u3uka» B BUIE MpoBeAeHus: 3adera (mocie 1 cemectpa) u sk3ameHa (mocie 2
AK3aMEHA).

[TpomexxyTouHasi aTTeCTallds MOXET MPOBOIUTHCSA B YCTHOW WM MUChMeHHOH ¢opme. Ha

IIPOMEKYTOUHYIO aTTECTALUIO OTBOAUTCS 10 30 6annos.

6.2.1. Bonpocwt na 3auem (konmpoaupyemote komnemenuuu OIIK-1 u OIIK-2)

1. Kunematuka. OcHOBHBIE (POPMYIIBI PABHOMEPHOI'O M PABHOIIEPEMEHHOT'0 JIBH)KEHUSI.
BekTopHbie U ckalsipHbie BeIMUUHBL. [lepemeliieHue, CkopocTk, ycKkopeHnue. MHepiuanbHbie
cuctemsbl otyeTa. [Ipunuun oTHOcUTEeNbHOCTH [ anmuies.

2. Jlunamuka. 3akoHbl HetoToHa. Criia BCEMUPHOTO TATOTEHHUSI, CHJIa PEaKI[UU OMOPHI, CHIIA
Tpenus. Cuia ynpyrocTti, yunpyrue u njaactudyeckue nedpopmannu, Mmoayis FOHra.
Heunepruansuble cucteMsl oTcuera. Cuia nHepuuu u cuiia Kopuonuca.

3. Mmmnynbc Tena. 3aKOH COXpaHEHUs UMITYJIbca. PeakTUBHOE IBUKEHHUE.

4. Pabora, sHeprus, MOUIHOCTb. Pa3nuuHble BUIbI SHEPTUU. 3aMKHYThI€ CHCTEMbI. 3aKOH
COXpaHEeHUs SHEPruu. J{McCUnaTUBHbBIE CUJIBL.

5. JIBmxeHue 1o okpykHOCTH. OCHOBHBIE (OPMYJIbI KHHEMATUKH BPALATEIbHOIO IBUKEHUSI.

6. OcHoBHBbIE (POPMYJIBI IMHAMUKH BPALIATEIbHOTO ABUAKEHUS. MOMEHT CUIIbI, MOMEHT
WHEPLMH, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa.

7. BpamatensHoe IBUKEHHE: pad0Ta, MOLTHOCTh, KHHETHYECKask SHEPTHsl. Y CIIOBHS
paBHOBecus Tein. Teopema LllTelinepa.

8. I'mapo- m a3pocratuka. OCHOBHBIE CBOMCTBA )KMAKOCTH. 3aKkoH Ilackas.
I'uppocratnueckoe gaBiaeHue. Coobmaromuecs cocynbl. Cuiia Apxumena.

9. Tuapo- u a’poauHaMuKa. 3aKOH HENPEPBIBHOCTH MOTOKA. 3akoH bepHynnu. Buyrpennee
TpeHHE B KHUIKOCTAX. Bsskocts. @opmyna Crokca. TypOynentHoe tedenue. Yucio

Peiironsaca.
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10.
11.

12

13.

14.
15.

16.

17.

18.

3aKoHbI HeaNbHBIX Ta30B. YpaBHenue Knaiinepona. Yucno ABoraapo. Macca Moneky.
OCHOBHBIE TTONIOKEHUS U (HOPMYJIIBI MOJEKYJIIPHO-KMHETUYECKOW TEOPUU HAEaJbHOIO rasa.

CKOpOCTb U SHEPrHsl MOJIEKYJI Fa30B.

. Pacnipenenenne MaxkcBea i1t CKOpocTeil MoJiekyn raza. Hanbonee BeposiTHas 1 cpemHsist

KBaJIpaTUYHasi CKOPOCTb MOJIEKYL.
bapomerpuueckas ¢opmymna. Pacnpenenenue bonpumana. CpenHss AiMHa CBOOOIHOTO
npobera 4yacTul.

SIBneHus mepeHoca: TerIonpoBOAHOCTE, MU (dy3us, BHyTpeHHee TpeHue. [ paauenT Temnia.
BHyTpeHHss sHEprus naeanbHOro rasa. Aquadarndeckuil npomecc. Pabora u TeniaoeMKocTh
npouecca. [leppoe Hauai0 TEPMOAVMHAMUKH.

Bropoe Hauamo TEepMOAMHAMHMKU JUIs TEIUIOBBIX MOTOKOB. TeroBble MammHbl. KII/]
TENJIOBBIX MAIIMH.

Onrponus. Bropoe Hauano tepmoauHamuku Uit 3HTponuu. Llukn Kapno. KIIJ[ nmkna
Kapmno.

Peanpublii ra3. YpaBHenue Ban-nep-Baansca. M3orepma peansHoro raza. ®azoBbie

NepEXOabI. TennoBsle cBOIiCTBA TBEPABLIX TEII. HOBerHOCTHOC HaTAXKCHHUC XKUAKOCTH.

6.2.2. Bomipochl Ha hk3aMeH (koHTpoanpyvemble komnerennuu OIIK-1 n OIIK-2)

OnexrtpocTtatuka. OcHOBHbIE 3aKOHBI. 3akoH KysoHa. DiekTpudeckoe mojie B BaKyyMe.
CunoBass M dHepreTuyeckass XapaKTEpUCTHKA 3JIEKTPUUECKOro mojisi. CHUIIOBBIE JIMHUU U
SKBUIOTEHLIUAJIBHBIE TOBEPXHOCTH AEKTpOCTaTUYeCKoro mnojs. HanpsokeHHOCTs W
I'PaJMEHT MOTEHIINAJIA FIEKTPUUYECKOr0 MOJIs.

IIpoBogHuKM B anekTpuueckoM noise. Teopema ['aycca. JIMDIEKTPUKH B DIIEKTPUYECKOM
none. [lomsgpusyemocts u  mosmsipusauus — AudiiekTpuka. [loTok W mupKyssauus
JIEKTPUYECKOrO MOJII B BAKyyMe€ M B IUDJIEKTPHUKE. DJIEKTPOEeMKOCTb. KoHaeHcaTopsl.
OHeprus 31eKTpruIecKoro nojst. CerHeTodIeKTPUKH.

Onexrpuyeckuil Tok. Cuia Toka M IJIOTHOCTh TOKA. Y paBHEHHE HENpepbIBHOCTH. JIMHMUM
Toka. 3akoH Owma ud ydyacTka Nend ¢ JoKaubHbIi 3akoH Owma. Ilpupona
JIEKTPOCONPOTUBIIEHUS B METaJllIaX.

ITpoBOIMMOCTb pPa3IUYHBIX CpeA. 30HHAs TEOpUsS TBEPAOIO Tena. DJIEKTPOJU3, 3aKOHBI
@apanes. BakyymHas u ¢usnyeckas 3J€KTpOHHMKa (yCTpoilcTBa M mpUOOpHI). DMHUCCHUS
3apsOKEHHBIX 4YacTULl, €€ pa3HOBHUJIHOCTH. OJEKTpPUYECKMH TOK B raszax. Ilmaszma.
OJEKTpPOHHBIE CBOWCTBAa MOJIYIPOBOJHUKOB, p-n  mepexonsl. IlosynpoBogHUKOBBIE

YCTpPOMCTBA.
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10.

11.

12.

13.

14.

15.

16.

Croponnue cunbl. DJ[C. 3akon Oma nns mosHoM menu. 3akoHbl Kupxroda. TemmoBoe
neiictBue Toka. 3akoH Jkoyns-JleHna. 3aBUCMMOCTh CONPOTHUBIIEHUS MPOBOJHHMKA OT
TemnepaTypbl. CBEpXIpOBOANMOCT.

Maruutssie sBieHus. OCHOBHBIE 3aKOHOMEPHOCTU. MarHuTHoe noje B Bakyyme. CuinoBas
Y DHEpreTUYecKas XapaKTEepUCTHKa MAarHUTHOrO 1nojs. CUioBble JUHUU MAarHUTHOTO TOJIS.
3akoH buo-Caapa-Jlannaca. Cuna Jlopenua. 3akon Amnepa. UHIyKTHBHOCTh. MarHuTHbIE
CBOICTBA pa3aU4HbIX cpell. PeppOMarHeTUKH.

OnexrpomarautHas UHAYKIUSA. DJ(C MHAYKIUN U UHAYKIUOHHBIM TokK. OmnbiTel Papajes.
ITpaBuiio Jlenna. Toku ®yko. Camonnaykuus. [ToTOK ¥ HUPKYJSALMS MarHUTHOTO IOJS B
BakyyMme. CBsI3b MarHUTHOT'O U 3JIEKTPUYECKOrO MOJIS.

[ToTok M HMPKYJIALKS JIEKTPOMAarHUTHOrO MO B cpene. Buxpesoe anekTpuueckoe mnojie u
TOKH CMelleHus. YpaBHeHuss MakcBeiuia. DlIeKTpOMarHUTHBIE KosiebaHus (CBOOOAHBIE U
3aryxaromue). Dopmyna Tomrcona. Pe3oHaHC 37eKTPOMArHUTHBIX KOJIEOaHHI B KOHTYPE.
BbiHyX/1eHHbIE 37eKTpoMarHuTHble kojedanus. Ilepemennbiii Tok. 3akoH Oma s nenu
MIEPEMEHHOr0 TOKa. ODJEKTPOMAarHUTHble BOJHBI. (CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Bekrop [loiitiara. O6beMHas IIIOTHOCTH SHEPTUU U UMITYJIbCA 3JEKTPOMAr HUTHOW BOJIHBI.
CpolictBa cBeroBpIXx BoOnH. [llkama »snexkrpomarHuTHBIX BOJH. CKOpPOCTH CBeETa, €€
onpenenenre. OnbiT Malikenbcona-Mopau. 3HaueHue ckopoctd cBera s CTO.
Ontuueckuii 3pdexr Jomnepa. JlaBnenue cBera, onbITh JleOeaena.

JlyueBass (reomerpuyeckasi OINTHKAa), €€ OCHOBHBbIE 3aKOHBI. JIMH3BI, 3epkana. Popmyna
TOHKOW JnHH3BL. AOeppauuu. ILleHTpupoBaHHBIE ONTHYECKUE cUCTEMBbl. OnNTHYECKHe
puOOpPBL, UX BOZMOKHOCTH. DOTOMETpHUSL, IBE CUCTEMBI €IUHUI] (POTOMETPHUH.

TennoBoe m3nydeHune. AOCONMIOTHO YepHOE Telo, cepble Tena. 3akoH Kupxroda. 3akoH
cmemenuss Buna. PaGorsl Ilnanka. Kpusas Ilnanka. 3nauenue pabot Ilmanka s
000CHOBaHHUSA KOPITYCKYJISIPHON ITPUPOJIBI CBETA.

KBanrtoBas npupona ceera. @ororddext, ero 3akonsl. Padborer CToneroBa u DiHIITEIHA.
Omnsitel bote. Paccesnue Komntona. KBaHTHI cBeTa, MX XapaKTEPUCTUKH.

[Tormomenue cBera. 3akon byrepa-JlamOepra-bepa. CrnoHTaHHOE ©  BBIHYXKIEHHOE
u3nydeHue cBera, moaxoxa Ilmanka u OiHmTeiiHa. OCHOBBI KBAHTOBOHM 3JIEKTPOHUKH.
AxtuBHas cpena. Jlazepol. CoiicTBa azepHoro usinydenus. Henunelinas ontuka.
Untepdepenuust n audpakuus ceera. udpaxuuonnas pemerka. KorepeHtHas onTuka.
[Monspuzanus ceera. Jucnepcust cBeta. DJIEKTPOHHAS TEOPHUS U CIEPCHU.

Crpoenne atoma. Ombitel Pesepdopna mo paccesauro anbda gactun. [loctymater Bopa.

3KCHepI/IMeHTaJII>HOG JA0Ka3aTCJIbCTBO AUCKPETHOCTU OHEPIrECTHYCCKUX ypOBHCfI aToMa
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(ombrTel @dpanka u 'epria). JImHEHYaThIN CIIEKTP aToMa BOJOpOAA. DJIEMEHTapHAash TECOPHUS
aToMa Bojopoza no bopy.

17.Tunore3a ne-bpoitnsa. BonHoBele cBoiicTBa BemecTBa. COOTHOLIEHHE HEOIPENEIIEHH OCTEN
JUIs KOOpAMHAT M UMITyJIbcoB. BonHoBasg ¢yHKIus u ee cratuctuueckuil cmeici. OOGmiee
ypaBHeHue [lpenunrepa.

18. DnemenThl kBaHTOBOW Gu3uku. CrnuH snekTpoHa. KBanToBbie uuncna. [lpunnun [Maymm.

Ilepnonnueckas cucrema snementoB J.JM1.Menneneesa.

7. Memoouueckue mamepuanst, onpeoensaoujue npoueoypsl 0 yeHUBaAHUA 3HAHUIL,
YMeHuil, Ha6bIK06 U (U1u) OnbvlMa OeameabHOCIU
MaxkcumanbHas cymma (100 GamnoB), HaOupaemasi CTyJE€HTOM IO AMCUMIUIMHE BKJIOYAeT ABE
COCTaBJISIOLIHE:

nepeas cocmaenAlowjas — OLIEHKa PpEryJspHOCTH, CBOEBPEMEHHOCTH U KauecTBa
BBIMIOJIHEHUS CTYAEHTOM Y4yeOHOH paboThl MO M3YyYEHHUIO IMCUUIUIMHBI B TEYEHHE MepHoaa
W3yYEHUsl TUCHHILTUHBI (CEMEecTpa, WM HECKOIbKUX CeMecTpoB) (cymma — He Oonee 70 Gamnos).
bannbl, XxapakTepusyroliyue yCneBaeMOoCTh CTYACHTa MO AUCIHUIIINHE, HAOUPAIOTCS UM B TEUEHHUE
BCEro nepuosia o0yueHus 3a U3y4eHHUe OTEIbHBIX TEM U BBIIIOJIHEHHU € OT/I€JIbHBIX BUI0B PadoT.

emopas cocmaegnaoujas — OLEHKa 3HaHWM CTyAeHTa IO pe3ysbTaTaM IPOMEXYTOUHOM
atrecranuu (He 6oiee 30 —6amwioB).

Kputepuem omeHkn ypoBHS CGHOPMUPOBAHHOCTH KOMIIETEHIIMI B pamMKax y4eOHOI
nucuuruinael «Pusukay» B I cemectpe aBusiercs 3auem (0o 30 d6annos).
3ader mnomydaroT oOydarolmipecs, KOTOpble OpPHUEHTHPYIOTCS B MaTepHale, OTBEYaroT 0e3
3aTpyIHEHUH, JOMYCKal0T HEe3HAUYNUTEIbHOE KOJINYEeCTBO OMMOOK. BrimonHeno He Menee 2/3 Bceit
paboTel U pemeno 55% 3anay.

Kputepuem oueHkun ypoBHS CGOPMHPOBAHHOCTH KOMIIETEHIIMII B paMKax y4deOHOH
mucuunHbl «®Pusukay Bo Il cemecTpe SBISETCS IK3AMEH.

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTUUECKOE COJEpKaHuEe Kypca OCBOEHO
MOJIHOCTBIO, 6€3 Mpo0esioB, HEOOXOJUMbIE TPAKTUUECKHUE HABBIKU PAbOThI C OCBOEHHBIM
MaTepuaioM chopMupoBaHbl. Bee mpenycMoTpeHHbIe TporpaMMoi 00ydeHust yueOHbIe 3aTaHms
BBITIOJTHEHBI, KAU€CTBO UX BBIIOJHEHHUS OIIEHEHO YK CIoM 0aIioB, OJIM3KUM K MakcuMaibHOMy. Ha
9K3aMEHE CTYAEHT JEMOHCTPUPYET INIyOOKHE 3HaHUS IPEyCMOTPEHHOI0 MPOorpaMMoi MaTepuala,
YMEET 4EeTKO, JAKOHUYHO U JIOTUYECKH MOCIIEA0BATEIbHO OTBEUATh HA ITOCTaBJIEHHBIE BOIPOCHI.

Ouenxa «xopouto» —om 81 00 90 6annoe — TeopeTUIECKOE COAEPKAHNE Kypca OCBOEHO,

HEOOXOAMMBIE MPAaKTUYECKUE HABBIKH PabOThI c(hOPMUPOBAHBI, BHITTOTHEHHBIC yueOHbIC 3aTaHHs

47



cofiepKaT He3HauuTebHbIe omMOKku. Ha sk3aMeHe CTyIeHT JeMOHCTPUPYET TBEPA0E 3HAHHUS
OCHOBHOT0 (ITPOrpaMMHOIr0) MaTepuana, yMeeT 4eTKO, IPaMOTHO, 0€3 CYIIeCTBEHHbBIX HETOYHOCTEH
OTBEYaTh Ha TOCTABJIEHHBIE BOIIPOCHIL.

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TEOPETUUECKOE CONEPKAHHE
Kypca OCBOCHO HE IOJHOCTHIO, HEOOXOMUMBIE MPAKTUYECKUE HABBIKU PAOOTHI CHOPMHUPOBAHBI
YaCTHUYHO, BBHIMOJHEHHBIE yueOHbIE 3a/JaHusl coiepkaT rpyobie ommoOku. Ha sk3amene cTyaeHT
JEMOHCTPUPYET 3HaHUE TOJIBKO OCHOBHOI'O MaTepuaja, OTBEThl CO/AepkKaT HETOYHOCTH, CJ1abo
apryMeHTHPOBaHbI, HapylIeHa MOCJIE0BATEIbHOCTh N3JIOKEHHS MaTepraa

Ouenka «neyooenemeopumenvrnoy — om 36 0o 60 6annoe — TEOPETUUECKOE COJEPIKAHUE
Kypca HE€ OCBOEHO, HEOO0XOAMMbIE IPAKTUYECKUE HaBbIKM paboThl HE C(OPMUPOBAHBI,
BBIMIOJIHEHHbIE yuyeOHbIe 3a/laHusl cofepkaT IpyOble OMMOKH, JOMOJHUTEIbHAS CaMOCTOSTEIbHAS
paboTa HaJx MaTepHalioM Kypca He TMpUBENET K CYHIECTBEHHOMY TIOBBIIIEHUIO KadyecTBa
BBIMOJIHEHUS y4eOHbIX 3ajaHuil. Ha sk3aMeHe CTyleHT JEeMOHCTPUpPYET HE3HaHHWE 3HAUMTEIbHOU

YacTu HOporpaMMHOIo martepuaja, CYHmCCTBCHHBIC OIMMOKH B OTBETaxX Ha BOIIPOCHI, HCYMCHHEC

OPHUCHTUPOBATLCA B MATCpHAJIC, HC3HAHNEC OCHOBHBIX MOHATHUI U CHUILIMHBI.

Tumnosele 3a1anus, ooecneunBaromue GopmupoBanue komnererui OIIK-1, OITK-2,

OIIK-5, OIIK-6 npencTasiieHsl B Tabiuie 3.

Tabnuya 3. Pe3yromamol 0céoenus yueOHol OUCUURIUHDL, ROOIEdHcaujue nposepKe

Pe3ynomamut 00yuenusn
(Komnemenyuu)

OcnogHbie nokazamenu OUeHKu
Pe3yIbmamos ooyuenus

Buo ouenounozo mamepuana,
obecneuusarouwue hopmuposanue
KomnemeHyuii

OIIK-1-criocoOHOCTB
UCIIONIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JMCIUTIIHH
B ipoeccuoHaTbLHON
JIEATSTLHOCTH, TPUMEHSTh
METO/Ibl MATEMAaTHYECKOTr0
aHaJlN3a ¥ MaTeMaTH4eCKOro
(KOMTIBIOTEPHOTO)
MOJICTIMPOBAHUS, TEOPETUIECKOTO
Y SKCIIEPUMEHTAIBHOTO
UCCJIeIOBaHUS

3unamps: ocHOBHBIE (pU3HMIECKUE
sIBIICHUSI, PyHAaMEeHTaJIbHbIE
MIOHSITHUS, 3aKOHBI U TEOPUH
KJIACCUYECKON U COBPEMEHHOMN
¢$uzuky;

- OCHOBHBIE CUCTEMBI €IMHUIL
u3MepeHus PU3NIEeCKUX BEJINYHH;
- OCHOBHBIE MaTeMaTHYECKHUE
METO/Ibl, UCIIONb3YyEeMbIE MTPH
peteHnn GU3NIECKUX 33124,

- (husMuecKue acmeKThl SBJICHUH,
BBI3BIBAIOIINX OCOObIE HArpy3KH
U BO3ACHUCTBMS Ha 3IaHUA MU
COOPYKEHHUS

TumnoBbIe OLIEHOYHBIE MaTEePHUAIIBI
JUISl YCTHOT'O KOJJIOKBHYMa
(pazoenwvt 6.1.1)

THUIIOBBIE TECTOBBIC 3aJaHUS
(pazoen 6.1.3.);

THUIIOBBIE OLIEHOYHBIE MaTepHalIbl
K 3a4ery (paszoden 6.2.1)

THUITOBBIE OLICHOYHBIC MaTepUalIbI
K 9K3aMeHy (pasoen 6.2.2)

Ymemns: - npumensTh
MOJTyYeHHBIC 3HAHUS TI0 (PU3HKE
[P U3YyUYEHUH IPYTUX
JTUCHUIUTAH, BBIIEIATh
KOHKpETHOE (pH3n4IecKoe
coJiepKaHue B IPUKIIaTHBIX
3amagax npodecCHOHATEHON
NeSITETbHOCTH;

TumnoBbIe OLIEHOYHBIE MaTEPHAIIBI
JUTSL yCTHOTO KOJUTOKBUYMa
(paszoenvt 6.1.1);

OLICHOYHBIE MaTepHAaIIb JIJIsI
CaMOCTOSITEITLHON paboThI
(Temsr)

(pazoen 4.4)
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- IUTAHUPOBATH U MIPOBOJIUTH
HECJIOKHBIE IKCIIEPUMEHTAJIbHBIC
WCCIIEIOBAHNS;

- OOBSCHSTH B paMKaX OCHOBHBIX
(u3MIeCKUX 3aKOHOB
PE3yNIbTATHI, TOTYYCHHBIC B
IpolLecce SKCIEPUMEHTa;

- CTPOUTH OPOCTEUILINE
TEOPETUYECKUE MOJIEIN
(U3MIECKUX SBIICHUIA,

- IPE/CTABJIATH PE3yJIbTAThI
AKCTIEPUMEHTAIBHBIX U
TEOPETUUECKUX HUCCIIEIOBAHUH B
rpaguIecKoM BHIE

O1eHOYHBIE MaTepHaIIbI JUIs
BBINIOJTHEHHUE JIAOOPAaTOPHBIX
pabot (Ha3BaHue paboT) (paszoden
4.3)

Bnaoemp:
- ICPBUYHBIMU HAaBBIKAMH H
OCHOBHBIMH METOAAMH PEIICHHS
(u3MUeCKUX 3a1a4 U3
O0IIEHHKEHEPHBIX U
npodeccroHaNbHBIX TUCLHILINH;
- COBPEMEHHOW Hay4yHOU
anmapaTrypoi, HaBbIKaMH BEICHHS
(hM3UYECKOro SKCIIEPUMEHTA;
- OCHOBHBIMH COBPEMEHHBIMU
METOJIaMH TTOCTaHOBKH,
WCCIICZIOBAaHUS M PEILICHUS 3a/1a4
MEXaHUKU;
- IPEJICTaBJICHUSMH O
MaTeMaTHYeCKOM arapare,
MPUMEHSEMOM B Pa3TMYHbBIX
paszzaenax QU3NKH;
- pecTaBICHUSIMU 0
(GyHIaMEHTaTBbHOM  XapakTepe
OCHOBHBIX ¢bu3nUecKux
3aKOHOB;
- IPEACTaBJICHUSIMHU 00 OCHOBHBIX
MOACIIAX, UCITIOJIb3YEMBIX B
COBpPEMEHHOH (H3HKE;
- IPEACTABIICHUSMU O POJIU
SKCIIEPUMEHTA B (PH3HKE;

- MPeACTaBICHUSIMU 0
pooiieMax COBPEMECHHOMN
bu3uKH, OITPeICIISFOIIX
pa3BHTHE HePeIOBBIX
TEXHOJIOTHH B obnactu
AIIEKTPOHHOTO
pUOOPOCTPOCHHSL.

TumnoBbIe OLIEHOYHBIC MaTePUAIIBI
JUISL YCTHOT'O KOJUIOKBHYMa
(pazoenvt 6.1.1);

OLICHOYHBIC MaTEePHAIIBI JUIS
BBINIOJTHEHUE JIAOOPAaTOPHBIX
pabot (Ha3BaHue paboT) (paszoden
4.3)

OIIK-2 — crtocoGHOCTB BBISIBUTH
€CTECTBCHHOHAYYHYIO CYITHOCTh
poOIIeM, BOSHUKAIOIINX B XOJI€
npohecCuoHaIbHON
JIEATEIIBHOCTH, TIPUBJICYb JIJIST KX
peuIeHUs1 COOTBETCTBYIOLIM I
(hM3UKO-MaTeMaTHICCKUI
amnmapar

3namb COBpeMEHHbBIC
NpEeJCTABJICHUS O IPUPOJIE
OCHOBHBIX (PM3MYUECKHUX SBJICHUH,
0 MPUYHUHAX

HUX BO3HUKHOBEHUS U
B3aHMMOCBSI3H;

- OCHOBHbBIC (PM3UYCCKUEC 3aKOHBI,
JIEXKAIIUE B OCHOBE COBPEMEHHOM

THITOBBIE OIIEHOYHBIEC MATEPUAITBI
JUISL YCTHOT'O KOJIOKBHYMa
(pasoenvt 6.1.1)

THUITOBBIC OLICHOYHBIC MaTepUAIIBI
K 3a4eTy (pazoden 6.2.1)

THTIOBBIC OICHOYHBIC MaTepraJIbl
K 9K3aMeHy (pasoen 6.2.2)
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TEXHHUKH U TEXHOJIOTHH;
- CBsI3b (PUBUKH C IPyTHMU
HayKaMH, pojib (GU3MIECKUX
3aKOHOMEpPHOCTEN

Ymemn:

- (hopmynHpoBaTH OCHOBHBIE
(usnIecKkue 3aKOHBI;

- IPAMEHSTH JJIs1 ONIMUCAHMSI
SIBIICHUN U3BECTHBIEC (PU3MUECKHE
MOJEH;

- IPUMEHSTH 3HAHUS O
(hm3muecKkux CBOMCTBaxX 00HEKTOB
U SIBJICHUI B IPAKTUYECKOMU
NesITeTbHOCTH;

- HCNOJIB30BaTh 3aKOHBI (PU3UKH
JUTSL PELICHUS IPUKJIAIHBIX 3a/ay;
- aHAJIM3UPOBATh PE3YJIbTATHI
9KCIIEpPUMEHTA, OLIEHUBATh
MOTPELIHOCTH U3MEPEHUI

TumnoBble OLIEHOYHBIE MaTEPUAIIBI
JUTSL yCTHOTO KOJUTOKBUYMa
(pasoenvt 6.1.1)

TUIIOBBIE TECTOBBIC 3aJ]aHUS
(pasoen 6.1.3.);

Baaoembw:

- HaBBIKAMU ONMCAHUS OCHOBHBIX
(u3NIeCKUX SBIICHUIA,

- HAaBBIKAMU PEIICHUS THITOBBIX
(dusnIecKux 3a1aq

TumnoBbIe OLIEHOYHBIE MaTEePUAITBI
JUISL yCTHOT'O KOJUIOKBHYMA
(pazoenvt 6.1.1)

THUITOBBIE TECTOBBIC 33 JaHUS
(pazoen 6.1.3.);

OIIK-5 — criocobHOCTH
WCIONB30BaTh OCHOBHEIE
npuemMbl 00paboTKH U
IpeACTaBICHUS
AKCHIEPUMEHTAIBHBIX JaHHBIX

3namo:

-TEXHOJIOTHH 00pa0bOTKH
pasnu4Hoil nHpopMaluK (TeKcTa,
AJIEKTPOHHBIX TA0JIHII,
ANIEKTPOHHBIX MPE3eHTAIHH, 0a3
TTAaHHBIX);

-MHCTPYMEHTAJIbHBIE CPEICTBA
KOMIIBIOTEPHOH TpaduiKi;
-CTaHJIAPTHBIC O(PUCHBIC
IPOrPaMMbI U TIAKETHI;
-OCHOBHBIE YUCJICHHBIE METOIBI
peteHus 3a1a4 1 00padoTKH
pEe3YyABTATOB U3MEPECHUIA.

Ymems:

-00pabaTbIBaTh TEKCTOBYIO U
rpaduuecKyro HHPOpMAaIHIO,
AIIEKTPOHHBIE TA0JHIIBI, CPEACTBA
AJIEKTPOHHBIX TPE3EHTAITHH,
CTPOUTH rpauKH K
nabopaTOpHBIM paboTaM;
-IIPEJICTABIISATH PA3IHMYHBIMH
crocobaMu (U3NIECKYIO
WHPOPMAITHIO;

(bopMyIHpOBaTH OCHOBHBIC
(usnIecKkue 3aKOHBI ¥ TPHUMEHSTh
IS OTIMCaHUs (PUBUUECKUX
SIBIICHUI W3BECTHBIC (PU3MUCCKIC
MOJIEJH.

O11eHOYHbIC MaTePUAITBI JIJIsI
BBIMOJIHEHHE Ta0OPATOPHBIX
pabot (Ha3BaHue padoOT) (paszden
4.3)
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Bnaoemos:

-HaBBIKAMH PabOTHI C
KOMITBIOTEPOM KaK CPEJCTBOM
yTpaBiieHusI HHPOpPMaIHeH.

- [Ipuemamut paboTHI ¢ ODUCHBIM
U IPYTHM TIPOT PAMMHBIM
obecrieueHrneM

OIIK-6 — crtocobHOCTB
OCYILECTBIIATH MOUCK,
XpaHeHue, 00paboTKy U aHAIN3
HHPOPMAITUK U3 PA3THYHBIX
WCTOYHUKOB U 0a3 JaHHBIX,
MPEJICTaBIIATh €€ B TpeOyeMoM
(hopmaTe ¢ UCTIOTH30BAHUEM
WHPOPMAITUOHHBIX,
KOMITBIOTEPHBIX H CETEBBIX
TEXHOJIOTUU

3namo:

- CIIOCOOBI CIOJIH30BaAHUS
KOMITBIOTEPHBIX U
MH(OPMAITUOHHBIX TEXHOJIOTHH B
MIPaKTUIECKOH NI TEIIbHOCTH;

- METOJIbI (PU3MUECKUX
HCCIEOBAHUM U U3MEPEHMUI;
-OCHOBHBIC (I)I/ISI/I‘ICCKI/IC SIBJICHH A,
MOJIEIIN U DKCIICPUMEHTBHI.

Ymems:

-IIPUMEHSATH BEIYHUCIIUTEIBHYIO
TEXHHKY JUIsl peLIeHUs
MPAaKTUYECKUX 33/1a4;

-TIPH TTIOMOIIY KOMITBIOTEPa
YHCJIEHHO pelIaTh
BBIUUCIIUTENbHBIE (PU3UUECKIE
3a]1au, 00padaThIBaTh JTAHHBIX
(hM3UYECKOro SKCIIEPUMEHTA,
MOJICIMPOBaTh (pu3HMIecKue
SIBJICHUS;

-TIPECTABIISATH HH(POPMAITHIO O
pesysbTaTax JAesiTeIbHOCTU B
BHJIE IPaHKOB;

-CTPOHUTH MaTEMaTHYECKHE
MOJIEJN JIJIsI OTMCaHUS
MpOCTEHIINX (PUZHUECKUX
SIBJICHUI;

- OMHCHIBATh PU3NUYECKUE
SIBIICHHSI ¥ TIPOLIECCHI, UCTIONB3YS
HAY4HYIO TEPMUHOJIOTHIO;

- HHTEPIPETHPOBATH PE3YIILTATHI
MaTeMaTH4eCcKOro
MOJICJIMPOBAHMSL

Bnaoemos:

- IprEeMaMu pabOTHI CO
CpeACTBaMU KOMIIBIOTEPHOU
TEXHHKH;

-HaBBIKaMH TIPEJICTABJICHUS
¢duznveckoit nHpopMau
pa3IHYHBIMA CITOCOOAMU;
-HaBBIKAMH TPAMOTHOTO
WCMOIB30BaHMs! (PU3HUECKOTO U
MaTeMaTHYeCKOro HayqHOT o
SI3BIKA.

O1leHOYHBIC MaTEePUAIIBI JIJIsI
CaMOCTOSTEITLHOM paboThI
(Tempr)

(pazoen 4.4)

Takum 00Opa3oM, BBHIMOJHEHHE THUIOBBIX 3a/JlaHUN, TPEACTABICHHBIX B pazuene 6

((OHCHO‘IHBI@ MaTCpHrabl JJI1 TCKYHICT O U py6e>I<Hor0 KOHTPOJIA YCIICBACMOCTHU U HpOMC)KYTOLIHOI‘/'I
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aTTecTalMuy, a Tak)Ke BBHIMOJHEHHE U 3alluTa Ja0opaTOpHBIX paboT, caMOCTOSTENbHOE H3y4YeHUe
JTUCIUTLINHBI (pa3aen 4) mo3BOIAT 00ECIeUH Th:

» CIIOCOOHOCTBIO UCIOJIb30BATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX T CITUTUIAH B
npodecCuoHaNBEHOMN AESITENbHOCTH, TPUMEHSITH METOIBI MATEMAaTHIECKOT0 aHAIIN3a U
MaTeMaTUYECKOro (KOMIbIOTEPHOI'0) MOIEIMPOBAHUS, TEOPETUUECKOTO U
skcrepuMeHTanpHoro ucciepoBanus (OIIK-1);

» CIIOCOOHOCTBIO BBISBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIINX B X0/
npodecCHOHABHON NIeATENLHOCTH, TPUBJIEYb JUIA WX PEHNICHUS COOTBETCTBYIOIIHI
¢usuko-matemarnyeckuil anmnapat (OITK-2)

» CIOCOOHOCTBIO  HWCIONB30BATH OCHOBHBIC TIPUEMBI 00pabOTKH W  TPEACTABIICHUS
sKcriepuMeHTanbHbIX JaHHbIX (OIIK -5);

» CIOCOOHOCTBHIO OCYIIECTBIISITH MOMCK, XpaHeHHe, 00pabOTKy W aHaim3 HHpopMaluu U3
pa3IMYHBIX MCTOYHMKOB M 0a3 MaHHBIX, MPEACTaBIsATH ee B Tpedyemom ¢dopmarte ¢

HCIOJIb30BaHUEM HH()OPMALIMOHHBIX, KOMIBIOTEPHBIX U ceTeBbIX TexHosorui (OIIK -6).

8. YueOHO-MeTOIMUECKOE 00ecniedeHne TUCUMIINHBI (MOTYJIs1)
8.1 OcHoBHas uTEpaTypa

1. Tpodumosa T.MN. Kypc ¢usuku. U3n-Bo «Akanemus». 2012 r. 19-u3a. 560 ctp. ISBN: 978-5-
7695-9433-5.

2. Maryc, E. I1. KpaTkuit kypc obmieii pusuku [DnekTpoHHbIH pecypc]: yuedHoe mocodue / E. IT.
Matyc. — DIJeKkTpoH. TeKcToBble JaHHble. — HoBocubupck : HoBocubupckmii
roCyJIapCTBEHHBII apXUTEKTYpPHO-CTpouTeNbHbIN yHUBepcuteT (Cubcrpun), 9bC ACB, 2015.
— 146 c. — 978-5-7795-0720-2. — Pexxum poctyma: http://www.iprbookshop.ru/68890.html

3. Kpatkuit kypc oOmieit ¢pusuku [DaeKTpoHHBIN pecypc] : yauedHoe mocodue / M. A. CtapoctuHa,
E. B. bypnosa, O. 1. Kouapartbesa [u ap.] ; nox pen. JI. I'. [lleBuyk. — DJIEKTPOH. TEKCTOBBIE
nanHele. — Kazanp : KazaHckuil HallMOHANBHBIA HCCIENOBATENLCKUNM TEXHOIOTUYECKUI
yauepcurter, 2014. — 376 c. — 978-5-7882-1691-1. — Pexum pocrymna:

http://www.iprbookshop.ru/63716.html

8.2 /lonosiHuTe/IbHASA JIUTEPATYpPa
1. Tpodumosa T.M. Kpatkuii kypc pu3uku ¢ nmpuMepamu peuieHus 3agad. YuebHoe nocodue. M.

«KHOPYCx». 2007.
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2. OObmas ¢usnka (MexaHuka). Bompochl W 3agaHus Afs TNPOBEACHUS PEUTHHTOBBIX U
CEMHUHAPCKUX 3aHATHH (yueOHO-MeT.u31.) TemykyeB .M., [lunuaoBa A.X., [1le63yxoBa M.A.
KBI'Y, Hanpuuk, 2003.

3. Oo6mas ¢usuka (MonexysipHas ¢hu3uka). Bompockl u 3a1anus Ui TPOBENCHUS pEUTHHTOBBIX U
CeMHHApCKUX 3aHsaThil (yueOHo-mer.m3a.) Temykyes .M., [lununoBa A.X., llle63yxoBa M.A.
KBI'Y, Hanpumk, 2005.

4. Ob6bmas ¢usuka (Mexanuka. MonekymnsapHas ¢usuka). Bonpocsl u 3agaHus A TpoBeIeHUs
PEUTHHTOBBIX U CEMHHApPCKUX 3aHATHH (yueOHo-mer.n3a.) TemykyeB WM.M., [lununoBa A.X.,
[le63yxoBa M.A. KBI'Y, Hanbuuk, 2005.

5. OOmas ¢usuka. DIEKTPUUECTBO U MArHeTU3M. ODJIEKTPOMATrHUTHBIE KoJeOaHUS U BOJHBI.//
TemykyeB .M., [lununoBa A.X., llle63yxoBa M.A., Tnymosa M.M. KBI'Y, Hanpuuk, 2011.

6. 2. «O6mas ¢uszuka. OnTuka. DJIEMEHTHl aTOMHOW W siaepHON ¢usukm» // AmnekoBa A.M.,

Humuaosoit A.X. KbI'Y, Hampuuk, 2012.

8.3 UnTepHeT-pecypcsnl
1. basa nannsix Sciencelndex (PMHLI) - HanmonanbHast nH(QOpMalOHHO-aHAIUTHYECKas
cucreMma: http://elibrary.ru

2. bubmmoteka KBI'Y: http://lib.kbsu.ru/site/

3. CmnpaBouno-uHdopmarmonHas cucrema «l'apanT»:
http://www.garant.ru/products/ipo/portal/

4. CrnpaBouyHo-uHpopmannonnas cucrema «KoncynpTanT mmrocy»: https://cons-
plus.ru/spravochno_pravovaya_sistema/

5. DIEeKTpOHHBINA KaTaJIoT pOCCHCKUX Auccepranuii: http://www.disserr.ru/index.html

6. OnextpoHo-6ubmmoreunas cucrtema «[IPRbooks»: http://www.iprbookshop.ru

7. OnexrpoHo-OubmmoreuHasn cucrtema «KoHcynbTaHT ctynenTay: http://www.studentlibrary.ru

8.4 MeToauueckue yka3zaHus K J1a00paTOPHBIM 3aHATUIM
JlabopaTopHbie padOThI JODKHBI IPOBOAUTHCS C OJHOM MOATPYIIION CTYJACHTOB. JTH 3aHSITUS
JIOJDKHBI 3aKPETHTh 3HAHUS 110 TEOPETUIECKOMY Kypcy (PH3UKH U BBIPAOOTATh HABBIKH OOpAIIICHUS
C OCHOBHBIMH H3MEPHUTEIHLHBIMU ITPHOOPAMU, 2 TAKIKE O3HAKOMHTH CTYJCHTOB C IIPUEMaMU H
METOJIaMH MPOBEACHUS (PU3HUUECKOT0 IKCIIEPUMEHTA U 00paObOTKHU MOJYICHHBIX

SKCIICPUMCHTAJIBHBIX PC3YJIbTATOB.
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C nenbio nonydenus UHGopMau o0 yCBOGHUU y4eOHOr 0 MaTepuaia i CTUMYJIUPOBaHUS

CaMOCTOSITENILHON pabOThI CTYAEHTOB JOJKEH MPOBOAUTHCS TEKY MM KOHTPOJIb 3HAHUN B

cleayomux popmax

- KOHTPOJIbHbIE pabOTHI,

- OTYETHI IIPH BHITIOTHEHUH JIAOOPATOPHBIX PadoT.

OTueTsl 110 1a60PaTOPHBIM paboTaM MOT'YT MIPOBOAMUTHLCS KaK B YCTHOH (OpMe, TaK U C

HCIOJIb30BaHUEM KOMITBIOTEPHBIX TEXHOJIOTUH, UMEIOIMXCS Ha Kaderpe.

K sKk3aMeHy 1omycKaroTcsl CTYACHTHI, CaBIINe OTYETHI M0 JabOpaTOpHBIM paboTam U

BBITNOJIHUBILN € KOHTPOJIbHBIE paOOTHI, IPEIYCMOTPEHHBIE YUeOHBIM IIJITAHOM JAAHHOI'O CEMECTpa.
CryneHT o0s3aH NpUNTH HA JJaOOPATOpHbIE 3aHATHS 0€3 OMo31aHus, UMETh Npu cede TeTpalb

1o J1abopaTOpHBIM paboTaM, B KOTOPOW MMEETCsl OnucaHue JIabopaTOpHON paboThl, KOTOPYIO OH

Oyner BbIIONHATE. HeoOxoaumo 3HaTh Ha3BaHMe palOThl, MEPEUYMUCIUTh NPHOOpPB U

IPUHAJJIEKHOCTH, TEOPHIO, MOPSIOK BHIIOJHEHHUS paboThl, GOPMYJIbl IO KOTOPHIM MPOU3BOAUTCS

pacyeT MCKOMOH BEIMYHMHBI, a TaKKe METOJUKY OLIEHKM MOrpemHoctd usMmepenus. Ilocie

BBINOJHEHUs Pab0Thl HEOOXOAUMO MPOU3BECTH 3AIIUTY Ja0OpaTOPHOM paboThI, TO €CTh OTBETUTH

Ha KOHTPOJIbHBIC BOIIPOCHI, IIPUBCACHHLIC B OIHMCaHMH.

8.5 MeToanueckne ykazaHus K JIEKIIMOHHBIM 3aHSATHAM.

Bce Bubl yueOHBIX 3aHITUN JOIHKHBI 00€CIeunBaTh Y CTYICHTOB ()OpMUPOBAHHE
JAAJIEKTUKO-MATEPUATUCTHYECKOTO MUPOBO33PEHUS, ITIOKA3BIBATh OPTaHUYECKYIO CBSI3b MEXKIY
Pa3IMYHBIMU pa3aeiamMu Kypca pu3uKH, a TakKe 3HAYMMOCTh (PU3UKH JIJIs1 YCIEITHOTO YCBOCHUS
00X mpoheccuoHANBHBIX M CIIEITUATBHBIX JUCIIUIUIAH.

Ha nekuusix usnaraercsi OCHOBHOM TEOPETUYECKHUI MaTeprall, ONPEAEISIONINI COAEepKAHNUE
Kypca (pU3UKH, C pAaCCMOTPEHHEM HanbosIee BaXKHBIX MPOSBIICHUN U TPUMEHEHUI (PU3ndecKux
ABJICHUH U 3aKOHOB, KOTOPbIE Ba)KHBI B MPOECCHOHATIBHOMN 1eSITeTbHOCTU BBIITYCKHUKA.
W3noxeHne Matepuaa 10HKHO ObITh CTPOr0 HAYYHBIM, C UCIIOJIb30BaHUEM COOTBETCTBYIOIIETO
MaTeMaTUYECKOro anmnapara.

Teoperndeckuii MaTepra TOMOIHSIECTCS U 3aKPENJISETCs Ha MPAKTUYECKUX U JIA0OPATOPHBIX

3aHATHAX.

9.MarepuajibHO-TEXHUYECKOE o0ecredeHue TN CIUNINHbI
JlekimonHplil Kypc mno aucuuiuiiHe «®Pu3uKay MPOBOAUTCA B CIHEILUATU3UPOBAHHON
JICKIIMOHHOW ayJIUTOPUU OOOPYJIOBAHHOH IMPOCKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HETO

00y4aroMMHU MporpaMMami 1o gusuke. B aynutopuun umerotcs 70 mocaoyHbIX MeECT.
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JlaGopaTopHble 3aHATHS MPOBOAATCA B CIELHAIM3MPOBAHHBIX Ja0OPAaTOPUSIX OCHAIIEHHBIX
HECKOJIbKMMH JIECSTKaMM J1a0OpaTOpHBIX paboT, OXBATHIBAIOIIMX BCE pasiensl obuel ¢pusuku. 1o
BCEM paszfiellaM HUMEIOTCS J1abopaTOpHble MPAaKTUKYMbI, TJ€ OTPaKEHO CoJep)KaHue, KpaTkas
TEOpUs, MOPSAOK BBINOJHEHUS pabOThl, KOHTPOJIbHbIE BOMpochl. [IpakTHueckue 3aHATUA
IIPOBOJATCA B ayIUTOPUHU OCHALICHHON MHTEPAKTUBHOM TOCKOM, UMEETCS 1OCTATOYHOE KOJIMYECTBO
3aJIaYHUKOB M YYCOHUKOB.

Jlis CTyI€HTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 37]0pOBbSI CO3aHbl ClelHaIbHbIE
YCIIOBUS JJIs MOJTydeHus: o0pa3oBaHus. B mensx AOCTYNMHOCTH MOJIY4YeHUs BBICHIET0 0Opa3oBaHUs
10 00pa3oBaTeNbHBIM IpOrpaMMaM HHBAJIMJAMHU U JIMLAMU C OTPaHUYEHHBIMH BO3MOXKHOCTAMU
3JI0pOBbsI YHUBEPCUTETOM O0ECIIEUNBAETCS:
1. AnbTepHaTuBHOM Bepcuell oduianbHoro caifta B cetu «MHTepHET» AJis Cl1aOOBHU ASILINX;
2. IlpucyTcTBHE aCCHCTEHTa, OKa3bIBAIOLIEr0 00yUaroeMycst He00X0AUMYIO TOMOIIb;
3.J1y11 MHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI IO CIIYXY — JyOJMpoBaHuE
BCIIyX CHpPaBOYHOW MH(OpPMAIMM O paclHUCaHWU Y4eOHBIX 3aHATHI; oOecrneueHne HaajleXalluMu
3BYKOBBIMH CPEJCTBAMHU BOCIIPOU3BEICHUS HHPOPMaLIUY;
4. JIns MHBAJIMIOB M JIMIl C OIPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbS, UMEIOIIUX HAPYyIICHUS
OIIOPHO-JIBUTATENILHOTO aniapaTa, CO3aHbl MaTepUaIbHO-TEXHUUECKUE YCIOBUS 00€CIIeunBaoIIne
BO3MOXKHOCTh OECHpPEnsiTCTBEHHOI'0 JO0CTyNna OOydarolxcs B y4yeOHbIE MOMELICHHs, OOBEKTY
NUTaHUs, TyaJeTHbIE M JIpyrue MOMEIIEHHUsS YHUBEPCHTETa, a TakKe MpeObIBaHHS B yKa3aHHBIX

MOMEIIEHHX (HAIMYKe PACIIMPEHHBIX JBEPHBIX TPOEMOB, IOPYIHEH U APYTHX MPUCIOCOOTICHUIN).
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JUCT UBMEHEHUU (JOINOJTHEHWMN)

B pab0ovyro MporpamMmy 1o AucHUImHe «DH3nKay Mo HaIpaBICHHIO
noarotoBku 27.03.04 — VYhpaBineHue B TeXHHYECKHX cucTeMax; WHQOpMalMoOHHBIE TEXHOJIOTHH B

YIpaBJICHUU TCXHUYCCKUMH CUCTEMaMU

y4eOHBbII roJt

IIpunoxenue 1

Neri/m

JuemeHT (myHKT) PITJ]

IlepeyeHb BHOCMMBIX
H3MeHEeHUH (TO0MOoJTHEeHn )

IIpumeyanue

n n

OO6cyxeHa U peKOMEH10BaHa Ha 3aceaHuu Kadenpsl Gpru3nKku HaHOCKUCTEM HMPOTOKOJ No

20 T

3aBemyromuii kadeapon
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IIpunoxenue 2

Kpurepuu oneHKkn KayecTBAa 0CBOEHHS JUCUHMILIUHbBI

Bbannet
N . | Pesynprar .
(periTUHrOBOM TpeboBaHus K ypOBHIO CPOPMUPOBAHHOCTU KOMIIETEHIIUN
oleHKH) OCBOCHUS
OOyuaromuiicsi OCBOWJI 3HAHUS, YMEHUS U HABBIKU, BXOJIAIINE B
COCTaB KOMITETCHIIUM:
OIIK-1 - cmtocoOHOCTH MCIOJIB30BATH OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX U CIIUILINH B PO eCCHOHAThHON
NeSITENIbHOCTH, IPUMEHSATh METO/Ibl MATEMAaTUYECKOT'0 aHATN3a U
MaTEMaTUUYECKOro (KOMIBIOTEPHOI0) MOJIEIUPOBAaHMUS,
3auTeHo TEOPETUYECKOT0 U IKCIIEPUMEHTAIIHOT'O UCCIICOBAHUS;
(6e3 OIIK-2 - cnocoOHOCTb BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTb
62-70 MPOIIEAYPbI po6JieM, BO3HUKAIOLIMX B X0 € MPOoQeCcCHOHATbHON
i crauu NEeSITEIbHOCTHU, MIPUBJIEYD JJISl UX PEIICHUS] COOTBETCTBYIO U
3ayera) (¢u3MKO-MaTEeMaTUYECKUH anmapar
OIIK-5 - cnocoOHOCTHIO MCNOJIb30BaTh OCHOBHBIE IPUEMBI
00pabOoTKH U MpeICTaBICHUS SKCIIEPHMEHTAIBHBIX TaHHBIX
OIIK-6 - crtocOOHOCTBIO OCYIIECTBIISATH TOUCK, XpaHEHUE,
00paboTKy M aHaIu3 HH(OPMALIMH U3 Pa3JIMYHBIX HICTOYHUKOB U
0a3 JaHHBIX, IPEJCTABIATEH €€ B TpedyeMoM (opmate ¢
WCIOJIb30BaHWEM UH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOT Ui
3aureno (c O6yuarommuiics nposisisier kommnerenuuu OITK-1, OTIK-2, OIIK-5,
. | OIIK-6, HO He B ITOJIHOM 00bEME BXOISIINX B UX COCTAB IECHCTBUH.
MpoLeTy o .
36-61 craun OO0y4aromuiics MOXKET TONyCTUTh HEKOTOPbIE HETOYHOCTH,
sauera) Herpyoble OIMOKH, 3aTPYIHATHCS B U3JI0KEHUU MaTepHaa, HO
MPaBUJILHO OTBEYATh HA 3aJjaBa€MbI€ €EMY BOIPOCHI.
MeHee 36
Sana He 3auTeHo | KommereHiuu He copMUpOBAHbI

«3aumenoy» BBICTABISIETCA O0ydYarolEMYycsl, IPOAEMOHCTPUPOBABLIEMY IOJIHOE, BCECTOPOHHEE,
OCO3HAHHOE MPAaBHJIBHOE 3HAHNE IPOrPaMMHOr0 MaTepuasa U U3JI0KUBLIEMY OTBET JOIMYHO, I'PAaMOTHO,
y0enuTensHo, TOTOBOrO K JalibHeHeMy npo(ecCHOHaIbHOMY COBEPIIEHCTBOBAHUIO.

[Tpu otBere oOydaroImuics MOXKET IOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OIIMOKH,
3aTPYJHATHCS B CAMOCTOSITEIbHOM H3JIOKEHUU MaTepualla, HO paBUJIbHO OTBEYATh Ha 3a/1aBAEMBIE EMY
BOINIPOCHI, B Pe3yJIbTaTe HABOASILIMX BOMPOCOB C MOMOIIBIO MPENojaBaTelss MCHPaBIATh JOMYILIEHHbIE
OUIMOKU ¥ HETOYHOCTH.

«He 3aumeno»

MOXKET OBITh BBICTaBJICHO OOydYarOMIEMYCsl, OOHApYXHMBIIEMY HEMOJIHOE,

HEOCO3HAHHOE 3HaHUE Y4eOHO-IPOrpaMMHOIO MaTepuaina, JOINyCKarolleMy TIpyOble OIIMOKH,

HECITIOCOOHOMY CaMOCTOSITENIbHO HW3JI0KUTh OTBET HA BOIMPOC, OTBEUAIONIEMY HENPAaBUIBHO WM HE
JAI0IIEMy OTBET Ha 3a/JlaHHbIe BONPOCHI. JleMOHCTpUpYEeMbIil ypOBEHb 3HAHUN HE MOXKET OBITh MPU3HAH

JIOCTaTOYHBIM JJIs1 TPO(HECCHOHAILHOM JIESITETbHOCTH.

57



58



IIpniaoxenune 3

Kputepuu onieHKH KayecTBa 0CBOEHHUS TMCUMILIMHBI (ISl IUCHUIIMHBI, 3aBeplIaoieiicss 3K3aMeHOM)
Onucanue nokasareJieil 1 KpuTepueB OLEHUBAHUS KOMIETEHIMI HA PA3IHYHBIX ITaNaxX UX (JOpMUPOBAHUS
OcHOBHBIMH 3TanamMu (POpMUPOBAHUS KOMIETEHIIMHA TpPU HU3YYEHUU CTYAEHTAMHU JUCHMIUIMHBI SIBJISIOTCS IMOCJIENOBaTEbHOE (POPMUPOBAHUE
pe3yapTaToOB OOY4YEHHs MO MUCHUIUIMHE. Pe3ynpTaT arrectanuu OOydYaroMIMXCsS HAa Pa3IMYHBIX dTanax (OpMUPOBAHUS KOMIETEHIIMH IMOKa3bIBAET
YPOBEHb OCBOCHUS] KOMITETEHITUH 00y4YaIOIIMHUCS.

Kon PE3VYJIBTAT OBYUEHMUSI KPUTEPHUHN U ITIOKA3ATEJIN OHEHUBAHUSA PE3YJIBTATA OBYUEHMUS
KOMIIeTe N0 JUCHMILTHHE (MOIYJII0)
HIAH CooTBeTCTBHUE YPOBHEI 0CBOEHHE KOMIIETEHIUHU MIAHUPYEMBIM pe3yJibTaTaM 00y4YeHHsI U KPUTEPHUSIM UX OL[EHKH
KA1 110 TPATUIHOHHOI NATHOANIBLHOI chcTeMe
HeJaonyc HEY0BJIETBOPHUTEILHO YAOBJIETBOPUTEIHHO X0pouIo OTJIMYHO
K
1IKAJIa 110 0aJJIBHO - peliTHHI0BOIi cucTeMe
OIIK-1 | 3uame: ocHoBHble (u3myeckue | He zHaer | orcyrctBue  3Hanuii 00 | HemoiHbIE 3HAHUS B IEJIOM  YCIEUIHbIE | MOJHOCTHIO
SIBJICHMSI, (yHIaMeHTaIbHbIE OCHOBHBIX (U3HYECKHUX | OCHOBHBIX q)nmqecxnx 3HaHUsT 00 OCHOBHBIX | C(OPMHPOBAHHBIC
OHSTHS, 3aKOHBl H TEOPHH SIBJICHHSIX, SBJICHHSAX, HAaITPaBIEHUIX U | 3HaHUS 00 OCHOBHBIX
KIIACCHYECKOll M COBpEMEHHOI (hyHIaMEeHTaTbHBIX (dbyHIaMEHTaTbHBIX OCHOBHBIX  (pr3WUECKUX | (PU3MYECKUX SBICHUSX,
. NOHATHAX,  3aKOHax W | MOHATUSX,  3aKOHaX W | SIBJICHUSX, (dyHIaMEeHTaIbHBIX
(U3KKH; OCHOBHBIC CHCTEMBI o o
TEOPHUSX COBPEMEHHOH | TEOPHSX COBPEMEHHOH | (yHAaMEHTAIbHBIX NOHATHAX, 3aKOHAaX W
SJIMHUILI H3MEPEHHS (HU3NICCKUX . . .
¢m3ukn; 0  (Qusmyeckux | GU3MKH; O  (H3MYSCKUX | NOHATHAX, 3aKOHAX H | TEOPHAX  COBPEMEHHOU
BEJINYMH; OCHOBHBIE & . « .
’ METOJ[aX HMCCICAOBAHHN Ui | METOHaX WCCICHOBAHMU VIS | TEOPHAX  COBPEMEHHOW | Qu3MKM; 0 (H3HYECKHX
MaTeMaTneCKne MCTO/BI, (opMHpOBaHHS TOTOBHOCTH | ()OPMHPOBAHUSI TOTOBHOCTH | (GPHM3MKM; O (PU3MYECKHX | METOIAX HCCIeIOBAaHUN
UCIIONB3YEMBIE IIPU  PELICHUU WX MpHUMEHEeHHs B OyIyniedl | WX NMpUMeHeHWs B Oyaymied | MeToJaX HCCICHOBaHHUN | Ui (bopMupoBaHus
(bm3uueckux 3amad; pU3NIECKue npodeccHOHABHOM npodecCHOHABHOM Ut (OpMUPOBaHUS | TOTOBHOCTH ux
ACIIEKTHI SIBJICHUH, JeATEIbHOCTH JEATENEHOCTH TOTOBHOCTH UX | MpUMEHEHUs B Oymymien
BBI3BIBAIOIINX OCOOBIC HATPY3KH IpUMCHEHHs B OyAylueil | npoQeccHoHanbHOMI
U BO3JCHCTBUS HA 30aHUA U npodecCHOHATBHOM JeATENEHOCTH
COOpYIKEHHST JEATENBHOCTH
Ymemo: NPUMEHSTH | He yMeeT | OTCYTCTBHE WMIIM YacTHYHOE | HE0CTATOYHOE YMEHHE | B [EJIOM  YCHEHIHOE | MONHOCTHIO
TOJTydeHHBIE 3HAHUSA 110 (U3UKE YMEHHE MPUMEHSITh | MPUMEHSTH TONTyYeHHbIE | YMEHHE MPUMEHSTH | CHOPMHUPOBAHHOE
pu M3yYCHIH JPYTHX MONy4YCHHbIE 3HAHWS MO | 3HAHWS MO0 (U3MKEe TPH | MONyYCHHbIC 3HAHHS MO | YMEHHUE NPUMEHSTH
JUICIHTLITHH, BBIIC/IAT bu3Mke TPH  HM3YYCHUH | U3YYCHUH IpyruX | Gu3MKe TpH W3YYCHUH | MOJYYCHHBIC 3HAHUS IO
UX WCIUIUINH HCIUTLTAH MPOBOTUTh UX HCIUILIAH M3UKEe TIPH HU3YYCHUH
KOHKPETHOE ¢dusmueckoe APYT et | el ’ POBOA ApYT et | @ P ye
MIPOBO/UTh HECITOXKHBIC | HECIOXKHbIC MPOBOJUTh  HECIOXKHBIC | IPYTHX JIMCIIUTUTHH,
COACpHKAHUC B HpHKHaﬂHH?f 9KCTIEPHUMEHTATbHBIC 9KCIIEPUMEHTATIBHBIC 9KCMIEPHUMEHTATIBHBIC MPOBOJIUTh  HECTIOXKHBIC
3anaqax MpOdeCcCHOHANBHOMN HCCIICIOBAHNSL, UCCIIE/IOBAHYIS; HCCIICIOBAHNSL, SKCIEpUMEHTANLHBIE




ACATCIIbHOCTH, IIJIAHUPOBATH U

MIPOBOJIUTH HECJIOKHBIE
AKCIIEPUMEHTAIBHBIC

HCCICIOBAHMS, OOBACHATH B
paMKax OCHOBHBIX (PH3HYECKHX
3aKOHOB pe3yJIbTaTHI,
MOJTyYCHHBIC B nporiecce
JKCIICPUMEHTA, CTPOUTH
pocTenmme TEOPETUYECKUE

MozeM (PU3NUECKHX SIBIICHHH,
MIPEJICTABIISTD pe3yabTaThl
IKCIIEPUMEHTAILHBIX u
TEOPETUYECKUX UCCICIOBAHUN B
rpaduuecKoM BUIE

MPEACTABIATh  PE3YABTATHI
SKCIIEPUMEHTATBHBIX u
TEOPETUIECKUX

HUCCIIETOBAHUN B

rpadpaecKoM BUIE

MPECTaBIATh  PE3YJIbTaThI
JKCIIEPUMEHTAIBHBIX U
TEOPETUIECKUX

HUCCIIETOBAaHUN B

rpadaecKkoM BUIE

MIPEICTaBIATh
pe3ynbTaThl
SKCIICPUMEHTANBHBIX U
TEOPETUIECKUX
HUCCIIETOBAaHUN B

rpaduaecKkoM BUIE

HCCIIEIOBAHMSI;
MPEICTaBIATh
pE3yIBTATHI
OKCIEPUMEHTANBHBIX U
TEOPETUIECKUX
HUCCIIEJOBAHUN B
rpadUIecKOM BHJE

Baaoemow: MIEPBUYHBIMH
HaBbIKAMH ¥ OCHOBHBIMH
MeToamMu pelIeHHs
(buznueckux 3a1a4 u3
OO0IIeNHKEHEPHBIX u
poecCHOHATBHBIX

JUCUUILINH; COBPEMEHHOU
Hay4YHOM anmnaparypoi,
HaBBIKAMHU BEJICHHUS
(U3MYIECKOr0  DKCIICPHMEHTA;
OCHOBHBIMHU COBPEMCHHBIMU
MeToaMu MTOCTaHOBKH,

HCCJICAOBaHWA U PCIICHUA 3a1a4
MCXaHUKH; NPCACTABJIICHUAMU O

MaTeMaTH4eCcKOM amnrapare,
NPUMEHSEMOM B  Pa3IMYHBIX
paznenax ¢bu3nKy;
MPeACTaBICHUSIMU 0
(byHIaMEHTaIbHOM  XapaKTepe
OCHOBHBIX (busnueckux

3aKOHOB; MPCACTaBJIICHUAMU 00
OCHOBHBIX MOICIIAX,
HCIOJIb3YEMBIX B COBpCMeHHOfI
(1)I/ISI/IK6; OpeaACTaBJICHUAMA O

He
BJIaZieeT

OTCYTCTBHUE HaBbIKOB
BIIaJICHUS OCHOBHBIMU
METOlaMHU peleHus
¢buznueckux 3a1a4 u3
0OIIeMHKEHEPHBIX u
poheccCHOHaTBHBIX
JUCLUIUIMH;, COBPEMEHHOMU
Hay4yHOU annaparypomu,
HaBBIKAMH BE/ICHUS
¢uzngeckoro
9KCIEPUMEHTa; OCHOBHBIMHU
COBPEMEHHBIMH ~ METOJaMH

IIOCTAaHOBKH, HCCICOAOBAHUA
" pCIICHUA 3a1a4 MCXAaHUKH,

HpeNCTaBICHUAMH 0
(byHIaMeHTaIbHOM
Xapakrtepe OCHOBHBIX

(U3NUECKUX 3aKOHOB

HEJIOCTaTOYHOEC
HaBBIKAMH perieHus
bu3nuecKux 3a1ay u3
OO0IIEHHIKEHEPHBIX 51
po¢heCCHOHATBHBIX
JUCUUIUIMH, COBpPEMEHHOU
Hay4HOU anmnaparypoi,
HaBBIKAMH BEIICHUS
(U3NIECKOTO
SKCIIEPUMEHTa; OCHOBHBIMH
COBPEMECHHBIMH ~ METOJaMH
ITOCTAaHOBKH, HCCJICIOBAHUS
U PEIICHUS 3a/1a9 MEXaHUKH,

BJIaJIEHUE

IpeCTaBIEeHUAMU 0
(byHIaMeHTaIbHOM
XapaxkTepe OCHOBHBIX

(bHU3MUECKUX 3aKOHOB

HaJIM4ue
BJIaJIEHUS

HaBBIKOB
OCHOBHBIMH
METOJaMH perIeHus
¢busnueckux 3amad U3
OOIIeMHKEHEPHBIX u
pohecCHOHATBHBIX
JHCIHTUTIH;
COBPEMEHHOM  Hay4HOH
anmnaparypoi, HaBbIKAMH
BeZieHHsT  (PU3MYIECKOTO
IKCIIEPHMEHTA;
OCHOBHBIMHU
COBPEMEHHBIMHU
METO/IaMH  ITTOCTaHOBKH,
HCCIEI0BaHUS "
peLieHus 3a1a4y
MEXaHHUKH,
IpeCTaBICHUAMU 0
(byHIaMeHTaIbHOM
XapaxTepe OCHOBHBIX
(U3NUECKUX 3aKOHOB

yCIeIHoe BIIaJICHHE
crocobamu pemeHus
(usuuecknx 3amady U3
OO0IIEHHKEHEPHBIX u
po¢heCCHOHATBHBIX
JHCLUTUTIH;
COBPEMEHHON  Hay4HOH
annaparypoil, HaBbIKAMH
BeAeHUS  (PU3UIECKOTO
JKCIIEPUMEHTA;
OCHOBHBIMHU
COBPEMEHHBIMU
METOJJaMH  TTOCTaHOBKH,
WCCIIEI0BaHUS u
penieHus 3amaq
MEXaHHUKH;
HpeCTaBICHUIMH 0
MaTeMaTH4ecKOM

ammapare, IpUMEHSIEeMOM
B PasIMYHBIX pa3genax
(usukwy; -
NpeNCTaBICHUAMH 0
(hyHIaMEeHTATbHOM

xXapakTepe OCHOBHBIX
(u3uUecCKUX ~ 3aKOHOB,;
MIPECTABICHUSIMHU 00
OCHOBHBIX MOZCIISIX,
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pONM BKCTepUMeHTa B (DUBHKE;
MPeACTaBICHUSIMU O MpoliaemMax

HCIOJIB3YEMbIX B
COBpPEMEHHOU (pH3HKE.

COBpPEMEHHOMN ¢buznkmy,
OIpEeIENAIOIUNX pasButue
MEPEAOBBIX  TEXHOJOTMHA B
obnacTtu 3JIEKTPOHHOI'O
prOOPOCTPOCHHSL.

OIIK-2 | 3nams coBpeMeHHble | He 3naer | orcyrcrsue 3HaHUH 0 | HemoJIHbIe SHAHMS O | B IEJIOM  YCIENIHbIE | MOJHOCTHIO
IIPECACTABICHUSA 0 pUpOaC npupoae OCHOBHBIX | mpupoze OCHOBHBIX | 3HaHHS 00 OCHOBHBIX chopMUpPOBaHHbIE
OCHOBHBIX busnuecKux usndeckux SBICHUH W | Gu3nMYeCKMX SBIEHMH, o | QU3MYCCKUX SBIICHHIL, | 3HaHHA 00 OCHOBHBIX
SIBICHUM, O IpUYMHAX HX OpUYrHax UX | mpyU4rHaAx ux | 00 OCHOBHBIX | (PM3MYECKUX SBIIEHHH,
BO3HUKHOBEHHS U B3aMMOCBSI3U; BO3HUKHOBCHUS, 00 | BO3HMKHOBEHUS, 00 | GU3MYECKHX 3aKOHAX, | O npuanHax nx
OCHOBHBIC (I)I/I3I/IIIGCKI/IC 3aKOHBI, OCHOBHBIX (bI/ISI/I‘IeCKI/IX OCHOBHBIX (1)H3quc1<1/1x JISKAIMUX B  OCHOBE | BOBHUKHOBCHUS, 00
JIe)KaIye B OCHOBE 3aKOHaX 3aKOHAaX, JIEKAIMX B | COBPEMEHHOU TEXHUKH | OCHOBHBIX
COBPEMEHHOMU TEXHUKHU u OCHOBE COBPEMCHHOM | U TCXHOJIOTUH, O CBSI3U (GU3MYECKUX 3aKOHAX,
TEXHOJIOTHH; CBSI3b (DUBHKH C TEXHUKH U TEXHOJIOTUN ¢u3uk ¢ Apyrumu | JeKalWX B OCHOBE
APYTUMH HayKaMmH, poJib HaykaMM, O  pOJH COBPEMEHHON TEXHUKH
(hu3nIecKuX 3aKOHOMEPHOCTEN bu3yecKux 1 TEXHOJIOTHH, O CBSI3U

3aKOHOMEPHOCTEH Qusukn ¢ gpyrumm
HayKamMH, O DO
(busnIecKux
3aKOHOMEpHOCTEHN
y_fnemb: (1)0pMan/Ip0BaT[, He YMEET | OTCYTCTBHE WIIM YaCTUIHOEC HEOOCTAaTOYHOC YMEHHUE | B IeIIoOM yCOnenrHoe | IMOJTHOCTBIO
OCHOBHBIE (I)I/I3I/I‘ICCKI/IC 3aKOHBI, YMEHNE (l)OpMyHI/IPOBaTL (bOpMYJ'II/IPOBaTL OCHOBHBIC | YMCHUE TIPUMEHATH W CCI)OpMI/IpOBaHHOC
IIPUMEHATH IS OITUCAHNSA OCHOBHBIC (I)I/ISI/I‘-IeCKI/Ie (I)I/BI/I‘-ICCKI/IG 3aKOHBI (1)OpMYJ'II/Ip0BaTL YMCEHHE IIPUMCHATH U
SIBJICHUU U3BECTHBIEC 3aKOHBEI; HEYMEHHUE | IPUMEHATH nony4yeHHsle | OCHOBHBIC ¢usndeckue | GopMynupoBarh
(I)I/I3I/I‘IGCKI/IG MOJIEIH; IIPUMCHSITD NOJIy4EHHBbIC | 3HaHMsg 1O ¢(usnke NOpH | 3AKOHBI M YMCHHMC | OCHOBHBIC (I)I/ISHIIGCKI/IG
MIPUMEHSTH 3HAHUS O 3HaHUs 10O (¢u3uKe IIPU | ONMCAHUU SIBJICHUM | TPUMCHATH MOJYYCHHBIC | 3aKOHBI, IPUMEHSITH
(hu3mueckux cBoOCTBaxX OIMCAaHNH SBJICHUH | M3BECTHBIX  (DU3MYECKUX | 3HAHMS 110 usnke lef I OIUCAaHUA
0OBEKTOB M SIBJICHUI B U3BECTHBIX  (DU3HYECKUX | Moelei, MPUMEHSTh | OTMCaHNH SIBJICHUU | SBJICHUA  W3BECTHBIC
MPaKTHYECKOM JIESITETbHOCTH; MOJIeIIeH, HEYMEHHE | 3HaHUsI O (Qu3nyeckux | M3BECTHBIX 5 ¢duznveckue MoJeIH;
HCIIOJB30BaTh 3aKOHBI (1)I/IBI/IKI/I NpUMCHATH 3HaHI‘/'I$[ O | CBOMCTBAX OOBEKTOB H (I)I/ISI/I‘-ICCKI/IX MOJCJICH, | IPUMEHATHL 3HAHUSI O
JIUTSL PEILEHNUS TTPUKIIATHBIX ¢busnieckux CBOI/ICl;BaX SIBJICHUM B mpakTuyeckoi | MPUMEHATh 3HAHHUA O (1)H3\I:ILI6CKI/IX
3a/1a4; aHaJIM3UPOBATH O0BEKTOB U SIBIICHUH B | JeATENbHOCTH; HE CbI/BfI‘ICCKI/IX CBOICTBaX OOBEKTOB U
pe3yAbTaThl SKCEPUMEHTA, TPaKTHICCKON HCIIOJIb30BAaTh 3aKOHBI CBOHCTBUaX OOBEKTOB U | sIBjICHUIA B
OLIEHUBATh MOTPEITHOCTH JEATEIIBHOCTH; HE | ¢u3MKu Ui perreHus | ABJICHUH 5 B | IPaKTHYECKOI
I/I3MepCHI/Iﬁ HCII0JIb30BaTb 3aKOHBI | TIPUKJIaTHBIX 3a71a4; IMPaKTUICCKOU JEATEIIBHOCTH,
Quspkn 1A pereHus aHaJIU3UPOBATH ACATCIIPHOCTH, HCIOIb30BAaTh 3aKOHBI

MNPUKJIAJHBIX 3aJad, HE

HCIIOJIb30BaTh 3aKOHBI

Gu3MKK IS penieHus
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YMETb aQHAIU3UPOBATH | PE3YyIbTAThI (bVB3UKYU U pellieHUs | MPUKIAIHBIX  3ajady;
pe3yIBTaThI JKCIIEPUMEHTA U | IpUKJIAQAHBIX  3a/ad; | aHAJIM3UPOBAThH
SKCIEPUMEHTA U | OLIEHUBATh MOTPEIIHOCTH | aHAIU3UPOBATH pe3ynbTaThl
OLICHUBATh TMOTPEITHOCTH | U3MEPEHUI pe3yabTaThI SKCIIEPUMEHTA,
M3MEpEHUI JKCIIEPHMEHTA W | OIEHUBATH
OIICHUBATh MOTPEITHOCTH
MOrPEIHOCTH W3MEPEHUN
H3MEpeHHi
Bﬂaoemb,‘ HAaBBIKAMU OIIMCAHUA He OTCYTCTBUEC HaBbIKOB HEAO0CTAaTOYHOC BJIaZICHUC B eJIoM ycneurHoe | IMOJHOCTBIO
OCHOBHBIX (bmnqecmx BIAACCT | BiajeHUs OITUCAHUS | HaBbIKAMU OIIHMCAHUS | yMEHUE onucanus | copMuposaHHOE
SIBJICHU; HABBIKAMU PELLECHUS OCHOBHBIX  (DM3MYECKHX | OCHOBHBIX  (DM3HMYECKHUX | OCHOBHBIX yMeHHe ONHKCHIBATh
THIIOBBIX (PU3MUYECKUX 3a/1au ABIICHUII ¥ HABBIKAMU | SBJICHMI M  HAaBbIKAMU | (DU3MYECKUX SBICHUI | OCHOBHBIE (PM3UIECKHUE
pelIeHus TUTIOBBIX | PEIICHUsSI TUMOBBIX 337]ad | U pEIleHUs] TUIOBBIX | ABJCHUS W  yMEHHUE
(bm3rueckux 3aaad (busrueckux 3agad pelarb THTIOBBIX
(dbu3myeckue 3a1aun
OIIK-5 | 3nams: TexHonoruu obpaborkm | He 3Haer | orcyrcrere 3HaHUHU 0 | HemoJIHbIE 3HAHMS O | B LEJIOM  YCIEHIHbIE | MOJHOCTBIO
pa3IuyuHOI nHpOpMaITUu TEXHOJIOTMH  00pabOTKH | TeXHONOTMH  OOpPaOOTKU | 3HAHHMA O TEXHOJIOTUH cpopMupOBaHHbBIE
(Tekcra, DIEKTPOHHBIX TAOJMII, pasnM4HOl MH()OPMaLWH; | pa3nu4Hoil MH(pOpManuy; | 00pabOTKH pa3IM4HON | 3HaHHS O TEXHOJIOIWH
ANIEKTPOHHBIX TIPEe3eHTAIWH, 0a3 HHCTPYMEHTAJIbHBIX HHCTPYMEHTAIBHBIX uH(OpMaruy; 00 | 00paboTKN pasIUIHON
JMAHHBIX); HWHCTPyMEHTAIbHBIE CpeacTBax cpeacTBax HWHCTPYMEHTAJIbHBIX UHpOpMaIUH; 00
cpencTtaa KOMITBIOTEPHOM KOMIIBIOTEPHOH rpadukwy, KOMITBIOTEpHOH Trpadukm, | CpeACcTBaxX HHCTPYMCHTAJIbHBIX
rpaduku CTaHJAPTHBIC 00 OCHOBHBIX YHCJICHHBIX | 00 OCHOBHBIX YHCIJICHHBIX | KOMIIBIOTEPHOM CpeAcTBax
o(¥ICHBIE TPOTPAMMEBI U TIAKETHI; METONax PCIUCHHs 334ad | MeTo/ax peIIeHrus 3a1ad rpaQuky, 06 | KOMITbIOTEPHOM
OCHOBHBIC YHCJICHHBIC METOIbI 1 00pabOTKU Pe3yJbTaTOB | y 00palbOTKK Pe3ybTaToOB | OCHOBHBIX YMCJICHHBIX rpaduxy, 00
pemieHust 3agad U 0OpaboTKU HU3MepeHui W3MEPEHUI METOHax pelieHns | OCHOBHBIX 4YHCJICHHBIX
pe3yabTaTOB U3MEPCHHUIA 3ama4y W 00paboTku | METoAax pemeHMS
pe3yIbTaTOB 3a1a4 U 00paboTKH
HU3MEPEHUI pe3yJIbTaTOB
W3MEPEHUI
Ymemn: oOpabarsBath | He ymeer | orcyrcrBue WM 4acTHYHOE | HEAOCTATOYHOE YMEHME | B LEIOM  YCHEIIHOE | IOJHOCTHIO
TEKCTOBYI0 M  IpadUuecKylo yYMCHHE o0pabarbiBaTh | 00pabarbBaTh TEKCTOBYIO | yMeHue 00padaThIBaTh | chOpMUpPOBAHHOE
nHpOPMAITHIO, 9JIEKTPOHHBIE TEKCTOBYIO U|Hu rpaU4IecKyro | TEKCTOBYIO u | ymenne 0OpabaThIBaTh
TaOJIMIIBL, cpezcTBa rpaduuecKyo WH(pOpMAIHIO, rpaduuecKyIo TEKCTOBYIO U
ANEKTPOHHBIX Ipe3EHTAIIHIA, nH(pOpMAITHIO, AJNICKTPOHHBIC  Ta0JUIGI, | HHPOPMAIIHIO, rpapuIecKyIo
CTPOUTH rpaduKu K JNEKTPOHHBIE  TaOJMIIBL, | CPEICTBA  AJIEKTPOHHBIX | 3JIEKTPOHHBIE uH(pOpMaLHIO,
nabopaTOpPHBIM pabotawm; CPEICTBA  AJICKTPOHHBIX | TIPE3CHTAIUH, CTPOWTH | TaOJIHUIIBI, cpencTBa | ICKTPOHHBIE
MPECTaBISATh pa3IMYHBIMU Mpe3eHTaluH, cTpouTh | rpaduku K | DIIEKTPOHHBIX TaOJIUILIBL, cpencTBa
crocooamu (hU3UYUECKYIO rpaduku K | 1a00OpaToOpHBIM paboTaM; | IPE3CHTAIUI, CTPOUTH | DIEKTPOHHBIX
mabopaTOpHEIM padoTaM; | MPEACTABIATH rpadukm K | Ipe3eHTaluii, CTPOUTh
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uHpopMmanuio; (HopMyIUpPOBaTh
OCHOBHBIC (PU3MYECKHE 3aKOHBI
U TPUMEHATh Ui  ONHCAHUS
¢duznveckux SIBJICHUI
M3BECTHBIE (PU3HMUECKHE MOJIETH

MPECTABIIST
pPa3IMYHBIMU  CIIOCO0AMHU
¢uznveckyto
WHPOPMAITHIO;
(hopMypoBaTh
OCHOBHBIE  (hU3HUECKHUE
3aKOHBI U TPUMEHSTDH JIJISI
omvcaHus  (U3NYECKUX
SIBJICHUI U3BECTHBIE
¢dusnveckue Moenu

Pa3MMYHBIMU  CIIOCOOAMH
¢dusnIecKyro
nHPOPMAITHUIO;
(dhopMynupoBarhb
OCHOBHBIC  (hU3HYECKHE
3aKOHBI U MPUMEHSATH JIJIs
omucaHusl  (U3MUYCCKHUX
SIBJICHUI W3BECTHBIC
(msmIecKre MoaeIn

nabopaTopHBIM
paboram;
MPE/ICTABISITH
Pa3THYHBIMU
criocobamu
¢uznveckyto
WHPOPMAITHIO;
(hopMynupoBarh
OCHOBHbIE (pu3nueckue
3aKOHbBI W IIPUMCHATDH
ISt OTIMCaHUS
(bu3MYECKUX SBICHHUI
M3BECTHBIC
¢bu3yecKue MOICIH

rpaduKu K
nabopaTopHbIM
paboTam;
NPE/ICTABISITH
Pa3TMYHBIMU
crocobamu
(u3IIECKyTO
UHPOPMAITHIO;
(bopMynupoBarb
OCHOBHBIE (prznieckue
3aKOHBI M TPUMEHSTH
JULs OITMCAaHHS
¢dusnUecKkux SBICHUIN
U3BECTHBIC
(buznIecKue MoJIeNn

Baaoems: naBbikaMu pabOTHI C He OTCYTCTBHE HaBBIKOB | HEIOCTATOYHOE YMEHHME | B LEJIOM  YCHEIIHOE | IOJHOCTHIO
KOMIIBIOTEPOM KaK CpENCTBOM | BIANECT | praneHus paGOTLI C | BIIaacHHUA HaBbIKAMH | YMCHHC BIIaJeHUsA | COPMHPOBAHHOE
yIIpaBJICHUS nH(pOopMaImen, KOMIILIOTEPOM Kak | paboThl ¢ KOMIBIOTEpPOM | HaBbIKAMHU paboTel ¢ | ymeHue BIIaICHIA
IprueMaMu pa60TBI c 0(‘1)I/ICHLIM CpE€ICTBOM  yHNpaBJICHUS | KaK CpencTBOM | KOMIIBIOTEPOM Kak | HaBbIKaMH pa6UFBI C
u JpyruM MpOrpaMMHBIM nHpOpMAITUEH, TpUeMaMH | YIpaBICHUS CpenCTBOM KOMIIBIOTEPOM Kak
obecrieueHuemM paboTel ¢ oduCHBIM U | uH(pOpMaIueH, mprueMaMy | YIPaBICHUS CpCACTBOM
JAPyrHM  HPOTPAMMHBIM | pabOTHI ¢ O(HCHBIM U | MHpOpPMALMEH, YHOpaBJICHAA
obecriedeHreM JPYrMM  TPOTPAMMHEIM | IPHEMaMH  paGoTel ¢ | HHOpMaIHeH,
o0ecreyeHneM OpHMCHBIM W JpyruM | IIpHEMaMH paboTBI €
MPOrPAMMHBIM OpHUCHBIM H APYTUM
obecrieueHneM PO PaAMMHBIM
oOecreueHueM
ONK-6 | 3namo: crioco0b! | He 3Haer | orcyrcrBhe 3HAHUU O | HEMOJIHbIE 3HAHMS O | B LEJIOM  YCIIEHUIHBIE | IIOJIHOCTBIO
HCIOJIL30BaHMST KOMITBIOTEPHBIX crocobax HMCIOIb30BaHMS | CIIOCO0AX HMCIONB30BAHMS | 3HaHMs O  CHOCO0ax | chopmupoBaHHbIE
31 WH(OPMAIOHHBIX KOMITIBIOTEPHBIX U | KOMIBIOTEPHBIX W | UCIIOJIb30BAHUS 3HaHUS O  CIOCO0ax
TEXHOJIOTHH B TPAKTUYECKOU MH(OPMAITMOHHBIX MH()OPMAITMOHHBIX KOMITBIOTEPHBIX U | UCIIOJIb30BAHUA
NIEATEILHOCTH; METOIbI TEXHOJIOTHH B | TEXHOJIOTHM B | MH(OpPMAIIMOHHBIX KOMITBIOTEPHBIX "
(U3MYECKUX HCCICOBAaHUA U MPaKTUYECKOU MPaKTUYECKON TEXHOJIOTHI B | MH(OPMAIIMOHHBIX
HA3MEPEHUH; OCHOBHEIE JIESITENBHOCTH, O METOJAX | IESATEIBHOCTH, 0 | MpaKTHUYECKOU TEXHOJIOTUH B
(hu3rueckue SBICHHUS, MOICIH U ¢bu3muecKux METOax (GU3MYECKHX | NEeATeTBHOCTH, 0 | IPaKTUYECKOM
SKCTIEPHMEHTHI HCCIIEIOBaHUIMA U | UCCIIeIOBAaHUMN U | MeTogax (u3myecKkux | JEATEILHOCTH, o
M3MEpEeHU, 00 OCHOBHBIX | M3MEpEHUH, 00 OCHOBHBIX | MICCIIE/IOBAHUIA u | MeTofax (QU3NUECKUX
¢usnveckux  SBJICHHSX, | PU3MYECKUX  SIBICHUSX, | N3MEPEHUA, 00 | MCCIeI0BaHUI u
WU3MEpEHU, 00
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MOJEJISIX U | MOAEIIAX A | OCHOBHBIX OCHOBHBIX
IKCMIEPUMEHTAX IKCTIEPUMEHTAX ¢dusnIeckux ¢buznIecKnx
SIBIICHUSAX, MOJEIAX U | ABJICHUSIX, MOIECIAX U
SKCIIEpUMEHTaX DKCIIEPUMEHTaX
y_/nemb: IIPUMCHATH He YMEET | OTCYTCTBUE WM YAaCTUYHOE | HEAOCTATOYHOEC YMEHUE | B OeIoM YCOe€urHoe | IOJIHOCTBIO
BBEIMHUCIUTENBHYIO TEXHUKY I yMeHue IIPUMEHATH | IIPUMEHATH yMeHue MPUMEHSATH | CHOPMHPOBAHHOE
pelIeHusT MpaKTUYECKUX 3a1ay; BBIYHCIIUTCIBHYIO BBIYHUCIIUTEIIBHYIO BBIYHUCIIUTEIIBHYIO yMeHHe IIPUMEHSATH
YUCJICHHO pemarsb TEXHUKY I PpEUIeHUs | TEXHUKY I PELICHUS | TEXHUKY JJI PELIeHUs | BBIMUCIUTEIIBHYIO
BBIUHCIUTENHBIE  (DU3UIECKHE MPAaKTHICCKUX 3a7a4, | NPaKTHICCKUX 3aJlaY, | OpaKTHICCKUX 3agad, | TCXHUKY U1 PCIICHMA
3a1a4i, 00pabaThIBaTh JAHHBIX YUCICHHO penrarb | YUCICHHOI'O pelIeHus | YUCICHHO pemiars | IPAKTUYCCKUAX  3a4ad,
(hmsmueckoro 3KCIIEpUMEHTA, BbIYMCIIMTEIIbHBIC BBIYHMCJIMTEIbHBIX BBIYHMCJIMTEIIbHBIC YHCJICHHOT'O PCIICHUS
MOJEIMPOBATH (dusnueckue (buzrueckue 3aaud, | (PU3UYECKUX 3ajad, | pusudeckue 3ajadu, | BEIYUCIUTEIBHBIX
SIBJICHUS; MIPEJICTABJIATH obpabaTbiBaTh  JaHHBIX | 0OpabarbBaTh  JaHHbIE | 0OpabaTbBaTh JaHHbE | PH3MIECKUX 3a7ad4,
MHGOPMALMIO O pe3ylbTaTax (usrueckoro (usrueckoro (usrueckoro oOpabarbIBaTh JaHHbIC
JIEATEIILHOCTH B BUJIC TPa(UKOB; OKCIICPUMCHTA, DKCIIEpUMEHTA, OKCIIEPUMEHTA, (dusnyeckoro
CTpOUTH MaTEMaTUYECKHE MOACIUPOBATh MOACIMPOBaTh MOACIUPOBaTh 9KCIICPUMCHTA,
MOJEIIH IS OITMCAHUA (huzmueckue SIBIICHUST, | (U3HUYECKIE sIBIICHUS;, | (pu3udeckue sBieHUS; | MOAEIUPOBATH
MIPOCTENIIINX ¢buznuecKux MPEACTaBIISTh MPEACTABIIATh NpPEACTABIATh usHdecKue  SBIICHHS,;
SIBJIEHUI; OIKCHIBATH HH(DOPMAITHIO o | uadopmaruio 0 | uHhOpMAaITUIO 0 | IPEACTABIATh
(huzuueckue SIBIICHUSA H pe3ynbTaTax pe3yibTaTax pe3yibTaTax UH(POPMALIUIO ()
IIPOLIECCHI, UCITOIB3YsI HAYYHYIO JIEATSIILHOCTH TPa(UKOB; | NEATCIHHOCTH B BHJIE | JACATCIBHOCTH B BHJE | PE3yIbTaTax
TEPMUHOJIOTAI0; CTPOUTHh MaTeMaTH4YeCKue | TpadrKoB; CTPOUTH | TPa(UKOB; CTPOUTE | ACATCIIBHOCTH B BUIC
UHTEPIPETUPOBATL PE3YIbTAThI MOZEJA JJId ONMCAHMA | MAaTEMATHYECKUE MOJEIM | MaTeMaTu4yeCcKue rpauKoB; CTPOUTH
MareMaTH4eCKOro pocTeHmux (GU3NIECKHUX | IS OIMCAaHUA | MOAEIHN JJIg ONMCaHus | MAaTEMaTU4CCKUE
MOJEMPOBAHUS SBJICHUI; ONMCBIBATH | NPOCTEHIINX (DU3NYECKUX | MPOCTEHIINX MOJEIM /IS OIHCAHUS
(u3nuecKkue SBICHHUS | | SBJICHHUI; OIMUCHIBATH | (PU3MUCCKUX SIBJICHUIA, IIPOCTEUIINX
MPOLIECCHI, WCIONB3Ys | (PM3WUECKUe SBICHHUS U | ONMUCHIBAThH (bu3nUecKux SBJICHHI;
Hay4HYI0 TEPMUHOJIOTHIO; | IIPOLIECCHI, WCTIONB3Ys | (hu3M4ecKue sBJICHUS | OIHCHIBATH
UHTEPIPETUPOBATH Hay4YHYI0 TEPMUHOJIOTHIO; | U npoueccel, | PU3NIECKHE  SBICHUS
pe3ybTaThl HHTEPIPETUPOBATH HCIIOJIB3Ysl  Hay4Hylo | ¥ IIPONECCHI,
MareMaTH4eCKOro pe3yJIbTaThI TEPMHUHOJIOTHI0; HCIIOJIB3Ys  HAY4YHYIO
MOJACTMPOBAHUS MaTeMaTH4ECKOro HHTEPIPETUPOBATH TCPMHUHOJIOTMIO;
MOJEIUPOBAHUS pe3yIbTaThl HHTEPIPETUPOBATH
MareMaTH4eCKOro pe3yJIbTaThl
MOJEINPOBAHHUS MaTEMaTH4YECKOr0
MOJEIUPOBAHUS
Bnraoems: npueMamu paboThI He OTCYTCTBHE HaBBIKOB | HEJOCTaTOYHOE YMEHHE | B 1LI€IOM  YCIEIIHOE | MOJIHOCTBIO
CO CPEACTBAMHU KOMIIBIOTEPHOU BIAICCT | BIaJCHUSA IIpUEMaMH | BIAICHUSI npueMamMu | YMCHHUC BlIajieHus | cOpMUPOBAHHOE
YMEHUE BJIaACHUA
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TEXHHUKU; HaBBIKAMU
MpeJICTaBIeHUs] (PU3NUECCKOM
UH(OPMAIIUH PA3TUIHBIMH
croco0aMu; HaBBIKAMH
IPaMOTHOT'O MCTIOTB30BAHHS
(uznveckoro u
MaTeMaTHYeCcKOro HayqHOT O
SI3bIKA.

paboTel cO cpencTBamMu
KOMIIBIOTEPHOU TEXHUKH;
HaBBIKAMHU
MpeCTaBIICHUS
(busnveckoit
nHpOpMAaITUH
Pa3IMYHBIMU CIIOCO0AMU;
HaBBIKAMH  TPaMOTHOTO
U CIIOJTb30BaHMS
¢uznieckoro u
MaTeMaTHYeCcKOro
HAYYHOTO SI3bIKa

paboTBl CcO cpencTBaMu
KOMIIBIOTEPHOU TEXHUKU;
HaBBIKAMHU
MpeICTaBICHUS
(dusnieckoit
nHpOpMaIUH
pa3IMYHBIMA CITIOCO0AM;
HaBBIKAMH  TPaMOTHOTO
UCIIOJTb30BAHHS
¢uznIeckoro u
MaTeMaTHYeCKOro
HAYYHOT'O SI3bIKa

npuemMamMu paboTHl CO
cpeJcTBaMu
KOMITBIOTEPHOI
TEXHUKW; HaBbIKAMU
MpeICTABIICHU S
(u3rueckoit
HHpOpMAITUK
Pa3NuYHBIMU
cIoco0amu; HaBBIKAMU
IpaMOTHOTO
HCIOJIb30BAHUS
(hmzmueckoro u
MaTeMaTHYECKOTO
HAYYHOT'O SI3bIKa

npuemMamMu padoOTBl CO
cpencTBamu
KOMITBIOTEPHOM
TEXHHKH;  HaBBIKAMH
MpeJICTaBIICHUS
(uzrUueCcKoi
nHpOpMaIUH
Pas3IMnIHBIMU
crnocobaMu; HaBbIKAMU
TpaMOTHOTO
WCTOBb30BaAHUS
(hu3IIEeCKOro u
MaTeMaTHYECKOr0
HAYYHOTO SI3bIKa
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