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Pabouas nmporpamma qucuuiuinabl «Mexanuka. MosiekyssipHas GU3uKa ¥ TEPMOANHAMUKA.

Ouzukay/
coct. [{lunmuuosa A.X. — Hampuuk: KbI'Y, 2022. — C.

Pabouas mporpamma mnpeaHazHauyeHa Ui NPENOJABaHHs TUCHMIUIMHBI 0d3080U YacTH
CTyIEHTaM OYHOH Qopmbl 00yueHHs MO HampaBieHHIo moarotoBku 27.03.04 VYmpasinenue B
TEeXHUYECKUX CUCTEMax, B 1, 2 cemecTpax, Ha 1 Kypce.

PaGowas mporpamma cocraBieHa C ydeToM (heAepaTbHOrO  TOCYIAApCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa BBICIIEr0 OOpa30BaHMSA MO HAMpaBICHUIO MOATOoTOBKU 27.03.04
VYrpaBieHrne B TEXHUYECKUX CUCTEMax, YTBEP)KICHHOTO MPHUKAa30M MUHHUCTEPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepaunn Nel171 ot 20.10.2015r.
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1. I]ens u 3a0auu oceoenusa oucyuniunvl (M00y/ns)

Lenb ocBoeHust qucuuiuinibl «Pusnkay sBisercs odecneueHne GpyHaraMeHTanbHON
(bU3n4IeCKOi MOATOTOBKH, MMO3BOJISIONICH OYIyIIIUM CIIEUAINCTaM OPUEHTUPOBATHCS B HAYYHO -
TEXHUYECKOH MH(POpPMAIIH, UCTIONB30BaTh (PH3MUECKHE TPUHIUIIBI M 3aKOHBI, @ TAKXKE PE3yIbTaThl
(GU3NIECKUX OTKPBITHIA B TEX 00JIACTAX TEXHUKH, B KOTOPHIX OHU OyayT TpyauThes. M3yuenne
JMCUUIUIAHBI JJOJDKHO CIIOCOOCTBOBATH (JOPMHUPOBAHUIO Y CTYACHTOB OCHOB HAYYHOTO MBIIIUICHUS,
B TOM UHCJIE: TOHUMAHUIO T'PaHUL] IPUMEHUMOCTH (PU3NUECKUX MOHIATUN U TEOPUIL; YMEHUIO
OLICHUBATH CTEIIEHb IOCTOBEPHOCTH PE3YJIbTATOB TEOPETHUECKUX U IKCIIEPUMEHTAIIBHBIX
UCCIIEIOBAaHUI; YMEHHIO TUIAaHUPOBATh (PU3NUECKUN U TEXHUUECKHUM SKCTIEPUMEHT U 00pabaThIBaTh
€ro pe3yNbTaThl C UCII0JIB30BAHUEM METOJI0OB TEOPUH Pa3MEPHOCTH, TEOPUU NIOI00US 1
MaTeMaTH4YeCKON CTAaTUCTUKH.

3amauaMu u3ydeHUs AUCUUILTUHBI «Dusuka» sBisercss (OpMUPOBAHHE Yy CTYAECHTOB
L[EJIOCTHOTO TpeJACTaBlIeHUusI 0 (PyHIAMEHTAIbHBIX (PU3UYECKHX 3aKOHOMEPHOCTSX, JeXKalluX B
OCHOBE (PU3MYECKHX TEOpU, 00pa3yIOIINX COBPEMEHHYIO (U3MYECKyI0 KapTHHY mupa. B atoit
CBA3M HEOOXOAMMO JaTh CTyAeHTaM (yHIaMEHTAJIbHbIE 3HAaHUA 10 OCHOBHBIM pa3jeiam
COBPEMEHHOM  (U3MKH, OTpPa3uUTh CTPYKTYpY JaHHOW OOJIaCTM HAyKH, pacKpblTb e

OKCIICPUMCHTAJIBHBIC OCHOBBI.

2. Mecmo oucuyunaunwvt ¢ cmpykmype OOII BIIO

VYyebnass nucuumuinHa «®dusuka» B cooTBeTCTBUU ¢ DenmepanbHbIM [0CymapCcTBEHHBIM
o0pa3oBaTelIbHBIM ~ CTaHJAPTOM  BBICHIETO  MPO(GECCHOHAIBHOTO  00pa3oBaHUsl  SIBISETCS
(denepanbHBIM KOMIIOHEHTOM 0a30BOM 4YacTH B IUKJIE MAaTEeMAaTHMYECKUX M €CTECTBEHHOHAYYHBIX
JTUCITUTLINH ¥ 00s13aTeNIbHON JUIS M3y4eHHsI CTyleHTaMu | Kypca ouHo# ¢opmbl oOydenust b1.5.10.

Martemaruka SIBJSI€TCSI OCHOBHOW UCIUIUIMHOM ISl M3y4eHUs TUCHUIUIMHBL «DU3MKa».
i u3ydeHus: AUCUUIUINHBL «DU3KKa» CTYIEHT JIOJDKEH 3HaTh (PU3HMKY B Mpeaenax MporpaMMbl
CpeIHel MIKOJIbI U MaTeMAaTUKy B MpeeniaX MporpamMMbl CpelHEd MIKOJBI U MEPBOTO CeMecTpa, a
TaKkK€ MMETh HABBIKM CAMOCTOATEIbHOW PalOThl. SI3BIK (PU3MKKM — ATO MATEeMAaTUYECKUU SI3BIK,
ofOecreunBarOMi MPOCTOTY M KOMIAKTHOCTh ONHMCAHUSA, HEOOXOAMMYIO MJisi TPaBHIBLHOTO
W3NI0KEHUS (PU3HUECKUX 3aKOHOB U UX CIIEACTBHIA.

OcBoenue nucuuiuiuHbl «®du3nka) [ODKHO MPEANIeCTBOBATh M3YYEHUIO JAMCLUIUIMH

QJICKTPOTCXHUKA U JJICKTPOHHUKA.



3. Tpebosanusn K peyromamam 0ce0eHUs OUCUUNTUHDL
B coBokynHOCTH C ApyruMH aucuuIUiMHaMu npoduis «MHopManuoHHbIe TEXHOIOTHH B
VIIPaBJICHUU TEXHUYECKUMHU CHUCTeMaMi» mucuuiuinHa «Dusnka» HamparieHa Ha (GopMHpOBaHHE
cienyomux komrereHuil B cootBercTBUM ¢ ®I'OC BO u OIIOII BO no nHampaBieHHIO
noarotoBku 27.03.04 — YrpasieHue B TEXHUYECKUX cUcTeMax (ypOBEeHb OakajaBpHara):

» CcnocoOHOCTh TMPEACTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWHA HAyYHYIO
KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIOKEHUI 3aKOHOB M METOJIOB €CTECTBEHHBIX
Hayk 1 mareMatuku (OI1IK-1);

» CHocOOHOCTh BBISBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIIUX B XOJIE
npo(ecCHOHAPHONW JEATENBHOCTH, TPHUBJICKATh IS MX PEHICHUS COOTBETCTBYIOIIHIA
¢uzuko-marematnueckuii ammapar (OI1K -2);

» CnocoOHOCTh  WCIIOJIB30BaTh  OCHOBHBIE TIpUEMBI  OOpa0OTKM W TIPE/ICTABIICHUS
sKcnepuMeHTanbHbIX AaHHbIX (OIIK -5);

» CrnocoOHOCTh OCYHIECTBISITh IOWCK, XpaHEHWe, oO0pabOTKy W aHanu3 WHQOpPMAIUH W3
pa3IMYHBIX MCTOYHUKOB W 0a3 JaHHBIX, MPEACTABISATH €€ B TpeOyemoMm dopmare ¢

WCIIOJIb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHoJorui (OIIK -6).

B pe3ynbTaTe U3ydeHUs: JUCUMIUIMHBI CTYICHT JTOJKEH:
3namo
- OCHOBHEIC 3aKOHBI KJIACCHYSCKOM MEXaHHKMU;
- UICM ¥ METOJIbI MOJICKYJIIPHOHN (DU3UKH U TEPMOIMHAMHUKHY;
- DJIEMEHTHI KJIACCUYECKOM U COBPEMEHHOM 3JIEKTPOJIUHAMUKH;
- OCHOBHBIC TIOHATHS TEOPUHU KOJICOAHUH M BOJHOBBIX ITPOIIECCOB;
Ymemso
- UCTIOJIb30BaTh 3aKOHBI KJIACCUYECKON U COBPEMEHHOW (PH3UKH JIJIs aHATM3a IPUPOTHBIX U
TEXHOT€HHBIX SIBJICHMI;
- pemiathb npodeccuoHanbHbIe TUTIOBBIC 3a]]a41, UMEIOIINE SPKO BBIPAKEHHYIO (PU3UKO-
MaTeMaTHYECKYI OCHOBY;
-MCTOJIh30BaTh OCHOBHBIE TIPUEMbI 00paOOTKU IKCIIEPUMEHTATBHBIX TaHHBIX;
Braodems
-HaBBIKAMH MPUMEHEHHSI OCHOBHBIX METOJI0B (PM3UKO-MaTEMAaTHUYECKOTO aHaIH3a ISl pelIeHUS

CCTCCTBCHHOHAYYHLBIX 3a1a4.



4. Cooepotcanue u cmpykmypa OucyunIuHsl

4.1. Cooepircanue pazoenoe OucyuniuHsl

Taﬁ.lmua 1. Couepma}me AUCIUITINHBI «‘DHZ{I/IK&», nepeIcHb OUECHOYHBLIX CPEACTB H

KOHTPOJIMPYEMBIX KOMIIeTeHIM it

Koa HaumenoBanmne
Ne HaumenoBanue .
Conepxxanue pasjiena KOHTPOJIUPYEMOii | OI€HOYHOI0
n/n pasaena/ TeMbl
KOMIIETEHIINH cpejacTBa
1 2 3 4 4!
I CEMECTP
Mogenn B MEXaHHUKE. OIIK-1 JIP, K, T, PK
Cucrema  orcuera. Teio OIIK-2
oTCYeTa. CucreMnl OIIK-5
KOOPAUHAT i CTEICHHI
duznyeckue P
cB0oOo b1 TpaexkTopus, rMHa
1 OCHOBBI - MCXaHHKH. OYTH, BEKTOP MepeMelleHUs
" | Kunematika Touxw | o 7 p nep )
CKopoOCTb. MrHoBeHHas
Y TBEPJIOTO Tea.
CKOpPOCThb. YCKOPEHHE M €ro
COCTAaBJISIONIHE. Vrinosas
CKOPOCTH i yTII0BOE
YCKOpEHHE.
3akoH 1503 (50107078 OIIK-1 JIP, K, T, PK
Jnnamuka
MATe DAL HOI HNueprmansHas cucTeMa OIlIK-2
p oTcUeTa. Macca. Cuna. OIIK-5
TOYKHU u o
2. Btopoit 3akon  HsloTOHa.
MOCTYNATEIbHOTO .
Tperuii 3akoH  HbroToHa.
JBH>KEHUSI TBEPJIOTO
rera Cuiel TpEHUsI. 3aKoH
' COXpaHEHUs UMITYJIbCa.
DHeprusi, paboTa, MOITHOCTb. OIIK-1 JIP, K, T, PK
Kunernueckas Hu OIIK-2
IMOTEHIIMAIbHAs SHEPrusl. OIIK-5
3. | Pabota u sHeprusi.
3aKOH COXpaHEHMSI SHEPTHUM.
Ynaap abconOTHO yNpPyrux u
HEYNPYTUX TeJl.
MowmenT unepuuu. Teopema OIIK-1 JIP, K, T, PK
[reiinepa. MomeHT OIIK-2
WHEPLHUU HEKOTOPBIX Tl OIIK-5
OTHOCHUTEJIBHO UX
4 MexaHuka r€OMETPUYECKOM OCH.

TBCPAOTO TECJA.

Kunernueckas OHEPTIUia
BpaIlcCHU:. MOMEHT CHJIBI.
ypaBHeHI/Ie JNHAMHWKH
BpaaTeJIbHOI'O ABUKCHUS
TBCPAOTO TCJIA. MomMeHT




HMITYJIbCA U 3aKOH €r0
COXPaHEHUS.

TBepaoe Teno B MEXaHHUKE.
VYupyras u macTuyeckas
nedopmarmu. 3akon I'yka.
Mopyns FOnra.
Koadduuument Ilyaccona
[Ipenens! ynpyroctu n
npo4yHOCTH. Jnarpamma
HaNpsHKEHUsL.

Tsarorenue TEJL.
DneMeHTbl TEOpUH
OIS

3aKOH BCEMUPHOTO
Tsarorenus. Cuiia TSOKECTH U
Bec. HeBecomocTs. PaboTa B
I1I0JIC TATOTCHU.
Kocmuueckue ckopocTu.
HGI/IHepIII/IaJ'II)HBIG CHUCTEMBI
oTcYera.

OIIK-1
OIIK-2

K, T, PK

Mexanuka
KAJIKOCTEH.

I'mapoaspomexanuka.
JlaBiaeHue B )KUJIKOCTH U
raze. 3akoH [lackans. 3akoH
Apxumena. YpaBHEHHE
HEpPa3pbIBHOCTU. Y PaBHEHUS
bepHynnu u cnencrteus us3
Hero. ®opmyna Toppudesiy.
Bsizkocth. JlamunapHoe u
TypOyJICHTHOE TeUEHHUE
JKuakocted. Meton
OTIpe/ICTICHUS BSI3KOCTH: a)
meron Ctokca;

6) meton Ilyaseitns.

OIIK-1
OIIK-2

JIP, K, T, PK

Mexannueckue
KoJIeOaHus u
BOJIHBL.

IMapmoHnueckue koyeOaHus u
UX XapaKTePUCTUKH.
N3obpaxenue
FapMOHHYECKHX KOJIeOaHUH.
l"apmonunueckuit
OCIIIUISTOP: a)[IPY>KHHHBIN
MasTHHK; 0) pu3nueckuii
MasTHHK; B) MaTEMaTHYECKHUMA
MasTHHK. DHEPrus
rapMOHHYECKHUX KOJIeOaHUH.
Boinyxxaennbie KoneOaHus.
Pe3onanc.

BosniHoBBIE TIpOILIECCHI.
[IpoaonpHbIE U TONIEpEYHbIE
BOJIHBI. XapaKTEePUCTUKH
BOJIH. YpaBHEHHUE Oeryieit
BOJHBL BonHOBOE
ypaBHeHue. [lonsitue
UHTEp(EepEeHIUs BOJH.
Crosiune BOHBL. 3BYKOBBIE
BOJIHBI M UX XapaKTEPUCTUKHU.

OIIK-1
OIIK-2
OIIK-5

JP,K, T, PK

7




Crpoenue
BEIIIECTBA U
3aKOHOMEPHOCTH
BEIIIECTBA B
ra3o00pa3HOM
COCTOAHUN

[Ipeamer moiteKynsipHOM
(U3UKU U TEPMOAMHAMUKH.
WneanpHblii ra3. 3akoHbI
HJEAJIbHOTO Ta3a.
N3omnpornieccer u ux rpaduxu.
3akoH ABorajipo. 3aKOH
Hanprona. neanbHsli ras.
YpaBHEHHE COCTOSIHUSA
UJICaJIBHOTO rasza (ypaBHEeHHE
Knaiinepona-Menieneesa).
OcnoBHoe ypaBauenne MKT
WJIeaJIbHOTO Ta3a.

OIIK-1
OIIK-2
OIIK-5

JIP,K, T, PK

MonekynsapHo-
KHHCETHNYCCKaA

TCOpHUSA HUACAIBHBIX

ra3oB

3akoH MakcBeia Jiis
pacnpeesieHUs MOJICKYIT
HJICaJILHOTO Ta3a o
CKOPOCTSIM. DHEPrust
TCIIJIOBOTO IBUXKCHUA.
bapomerpuueckas hopmyra.
Pacnpenenenune bosbimana.
Cpennsis yrHa CBOOOTHOTO
rpo0era MOJIEKYII.

OIIK-1
OIIK-2

K, T, PK

10.

OCHOBEI
TEPMOAMHAMUKHU

Yucio crenenei cBo0o bl
MOJIEKYJIbI. 3aKOH
PaBHOMEPHOTO
pacnpeseneHust SHEPruu 1Mo
CTENEHAM CBOOOIbI
MoJiekyabl. [lepBoe Havasio
TepmoarHaMuku. PaboTa raza
MIPU U3MEHEHHUH €T0 00bheMa.
TemnmoeMkocTs. [IpumMeHenue
HEepBOro Hayasa
TEPMOJIUHAMHKH K
U30IPOIIECCaM.
AnnabaTU4ecKui mporiecc.
[TonutponHbli mporiecc.
TeruioBbie qBUTATENH.
Kpyrosoii npouecc (1un).
Hukn Kapno. KITJ ms
UJICaJIbHOTO rasa.
OO6paTtumbie U HEOOpaTUMBbIE
nporeccsl. Bropoe Hauano
TEPMOJIUHAMUKH. &) TIO
KensBuny; 0) no Knaysuycy.
OHTponus u ee
CTaTHUCTUYECKOE TOJIKOBAHHUE.
Tepmoannamuueckas
BEPOSITHOCTh. TpeThe Havyalo
TEPMOIUHAMHUKH.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK




11.

PeanbHrble ra3bl

OTKIIOHEHHE CBOMCTB ra3oB
OT uaeanbHOCTH. CUJIbI U
MIOTEHLIMAJIbHAS SHEPT U
MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS. Y paBHEHUE
Ban-nep-Baansca. M30TepMsbl
Ban-nep-Baanbca u ux
aHanu3. Pa3oBble nepexoasl [
u Il pona. Inarpamma
COCTOSIHUS. Y paBHEHUE
Kunaitnepona - Kitayszuyca.

OIIK-1
OIIK-2

K, T, PK

12.

CBolicTBa
JKUJIKOCTEN

[ToBepXHOCTHOE HAaTsKEHUE.
[ToBEepXHOCTHO-aKTUBHBIE
BEIECTBA. CmaunBanue.
[aBrnenue o /1
HCKPHUBJICHHOU
IIOBEPXHOCTBK)  JKHUJKOCTH.
dopmyia Jlannaca.
Kanunnsipueie siBnexus.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

13.

CBolicTBa TBEPIBIX
Ten

MoOHO- ¥ TOJMKPUCTAILIBIL.
Tunsr KPUCTaTHICCKUX
TBEPIBIX TeJ:
a)KpucTauiorpadudeckuit
MpU3HAK  KPUCTALIOB;  0)
buzmveckuit MIPU3HAK
KpHUCTAILJIOB: HMOHHBIE
KpHUCTAILIIBL, aTOMHBIE
KPUCTAJLIBI; MeETaJJTHYEeCKHe
KPUCTAQJIJIBI;  MOJIEKYJISIPHBIE
kpuctayuibl.  Jlepektsr B
KpUCTaJUlax. T emaoeMKocTh
TBepAbIX Tel. Vcmapenue,
cyOnumanusi, TIJIaBJICHUE U
KpucTtaun3anus. AMopgHbIe
Tena.

OIIK-1
OIIK-2
OIIK-5

K, T, PK

14.

OneKTpocTaThKa

DNeKTpuYecKuil 3apsj. 3aKoH
Kynona. DNeKTpUUYECKOE
nosie. HanpsbkeHHOCTh moJis.
[Tone 3IEKTPUYECKOTO
nunotist. Teopema [aycca ns
3NEKTPOCTATUYECKOTO TMOJS U
ee npumeHeHue. [loreHuman
3NEKTPOCTATHUECKOTO  TOJIS.
HanpsixeHHocTh KaK
TpaIueHT MOTEHIMANA.
OKBUNOTEHUIUAIIbHBIE

MOBEPXHOCTU. Bpluucnenue
pPa3HOCTH TOTEHLHAJIOB IO
HaIpPsHKEHHOCTH TOJIS.

Tunet JURIIEKTPUKOB.
[Tonsipuzanus TUAIEKTPUKOB.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK
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[TospU30BaHHOCTD.
HanpsokeHHocts mosis B
JUDIIEKTPHKE. Teopema
l'aycca JUISL
NIEKTPOCTATUYECKOTO I10JIS B
JUDJIEKTPUKAX.
CerHeTosneKTpUKH.
[IpoBonHMKH B
NIEKTPOCTATUYECKOM  TIOJIE.
DNEeKTPOEMKOCTb.
Konnencaropsr.

15.

ITocTosHHBIH
AIEKTPUYECKUN TOK

Onextpuueckuit Tok. Cuila
toka. Croponnue cuibl. IJ[C
n HampspbkeHue. 3akoH Owma
JUISt y4yacTka LeMH.
ComnpoTuBieHue
npoBoJHUKOB. PaGota wu
MOIIHOCTh  TOKa.  3aKOH
Hxoynsa — Jlenua. 3akon Oma
JUI HEOJAHOPOJHOTO ydacTKa
nern. [lpaBwma Kupxroda
JUISI pa3BETBIICHHBIX LIETICH.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

16.

DIIEKTPUYECKHE
TOKA B MeTaJulax,
BaKyyMe U razax

DlieMeHTapHas Kjaccuyeckas
TEOPHS AIEKTPOINPOBOIHOCTH
MeTaJUI0B. BBIBOJ OCHOBHBIX
3aKOHOB ANEKTPUYECKOTO
TOKa B KJIACCUYECKOU TEOpUH
3IEKTPONPOBOJHOCTH
MeTaJyioB:  a)3akoH  Owma;
0)3akoH J[xoyns- JleHna,
B)3aKkoH Bunmemana- ®panna.
PaGora BbIXOJIa 3IEKTPOHOB
u3 MeTasa.
TepMo3neKTpOHHAs IMHUCCHS.
3aKkoH borycnasckoro-
JIsHrmropa

OIIK-1
OIIK-2
OIIK-5

JP,K, T, PK

17.

MarunutHoe nosne

MaruutHoe T1ol€e MU €ro
XapaKTEePUCTHKU. 3aKOH buo-
Capapa —Jlammaca u ero
OpUMEHEHHEe K  pacuery
MarHMUTHOTO TTOJIS: a)
MarHMuTHOE TI0JIE TPSIMOTO
noJyisi; O)MarHUTHOE II0JIE B
HEHTpe KpYyroBOTO
MPOBOJHHUKA C TOKOM. 3aKOH
Awmnepa.  BzaumopeiictBue

MapaJyIENbHbIX TOKOB.
Maruutnas MHOCTOSIHHAS.
Enuaunet MAarHuTHOU

WHAYKIIUU W HAPSAKCHHOCTH

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK
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MAargmMTHOTI'O ITOJIA.

MarnutHOoe rnojue
nBuKymerocs: 3apsja. Cuna
Jlopenua. JBrxeHue
3apsDKEHHBIX ~ YacTHIl B
MarHUTHOM HoJe.
Hupkymsus BEKTOpa

MarauTHOM HHAYKIUWU IIOJIA B
BaKkyyMe. MaruutHoe mnosue
COJICHOMJA M TOpOHJA.
Teopema I'aycca mia nosst

B . PabGota mo mepemernieHuto
IDpOBOAHMKA MW KOHTYypa C
TOKOM B MAarHuTHOM II0JIC.

18.

DJIEKTpOMarHuTHas
WHTYKITHAS

DneKTpoMarHuTHas
nHaykuug. Oneitel @apazes.
3akon @Papanes. Bpamenue
paMKd B MAarHUTHOM TOJe€.
Buxpesbie TOKH (Toxu
®dyko). NHyKTMBHOCTH
KOHTYpa. CamouHyKIus.
Toxn mnpum pa3MBIKAHUM U
3aMbIKaHUU 1enu. B3anmuas
WHIYKIIHS.
Tpanchopmatopsl. IHeprus
MAarHUTHOTO NOJIS.

OIIK-1
OIIK-2

K, T, PK

19.

MaruutHsie
CBOIiCTBa BeEIIECTBA

MaruutHbie MOMEHTHI
3JIEKTPOHOB M aToMoB. Jlua-
u rapaMarHeTH3M.
HamaruuueHHOCTb.

MaruutHoe noJie B
BeniectBe. DeppomMarHeTUKu
u ux cBoucra. Ilpupona
dheppomarueTnzma

OIIK-1
OIIK-2

K, T, PK

20.

OCHOBBI TEOpUHU
MakcBenia s
3IEKTPOMArHUTHOTO
oJIst

Buxpeoe AIEKTPUUECKOE
ToJie. Tox CMEILICHHS.
YpaBHenuss Makcpenna s
3JIEKTPOMArHUTHOTO TMOJIS.

OIIK-1
OIIK-2

K, T, PK

21

DNeKTpOMarHUTHbIE
KoJebaHus u
BOJIHBI.
[IepemeHHBIN TOK

CobcTBeHHbIE
IEKTPUUYECKHE
KosiebaHus.  3aKpbIThIH
KoJIeOaTeNbHbI  KOHTYP.
3aryxawomue
UIEKTPUUYECKHE
Kosnebanus.  JlekpemeHT
3aTyXaHHUs.
JuddepennunanbHoe
ypaBHEHHE
BBIHYKJICHHBIX
JIEKTPOMArHUTHBIX

OIIK-1
OIIK-2

K, T, PK
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KoJiIeOaHuil u ero

pelieHue.

DnexTpuyecKuit
pe30HaHC.
ComnpoTuBieHrue B LENH
MEPEMEHHOTO TOKa.
EmMmKkocTh B eI
MEePEMEHHOTO TOKa.

NHayKTHBHOCT B LENH
NEPEMEHHOTO TOKa. 3aKOH
OMa i TepeMeHHOTro
TOKA. Pe3onanc
HanpspkeHuid. PabGorta u
MOIITHOCTh TIEPEMEHHOTO
TOKA

ITI CEMECTP

22

DJIEMEHTHI
reOMEeTPUYECKO
OTITUKH

Beenenue. OCHOBHEBIE
3aKOHBI F€OMETPUYECKON
OIITHKH. 3aKOHOMEPHOCTH
pacnpocTpaHeHus CBETA.
Kopmyckynsipaast 1 BoHOBast
Teopun  cBera.  CKOpOCTh
ceeta. OnbIiT @u3o. [TpuHnun
®epma.  Jlyanusm  cBerta.
[Mlkana 3IEKTPOMArHUTHBIX
BOJIH.

Tonkue nuH3BL a) dopmyna
TOHKOM JINH3BI, 0)
MOCTPOCHUE H300paKeHU B
JIMH3AX; B) abepparuu
ONTUYECKUX CHUCTEM.
Onrtuueckue TPUOOPHL:  a)
ayma; 0) MUKPOCKOIL

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

23

®doTtomeTpust

doTomeTpust u
(dhoTomMeTpHrUecKre
BEJMYUHEI:

a)3HEPreTHUYCCKUE

BEJIMYUHEI; 0)CBETOBBIC
BenMuuHBL. 3akoH JlamOepTa.
3aKOHBI OCBEIEHHOCTH.

OIIK-1
OIIK-2
OIIK-5

JP,K, T, PK

24

WnTepdepenius
CBeTa

KopnyckynspHeie u
BOJIHOBBIE IIPEJICTABICHUS O
ceere. [Ipunuun ['rolirenca.
3aKOHBI OTpaXCHUS "
IIPEJIOMIICHUSI CBETA C TOYKHU
3peHus BOJHOBOM TEOPHH.
Oneir IOnra. KorepeHTHble
HCTOYHUKHU CBETA.

Meto bl HaOII01eHUS
uHTepEPEHIINHN: a)MeTox

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK
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IOnra; 06)3epkana ®penens;
B) Oumpmma ODpeHens; T)
3EpKajo JInoiina.
WnTepdepenmus pu
OTPAXKEHUHU OT IIPO3PAYHOMN
IUTaCTHHBI (MHTEppEepeHIHS B
TOHKHX IUIeHKax). Kombia

Hprortona. [Ipumenenue
UHTEpEepeHITIH cBeTa:
a)uHTephEPCHIINOHHAS
CIIEKTPOCKOIHS; 0)
MIPOCBETIICHUE ONITHKU;
B)MHOTOJTy4€eBast
UHTEppepeHus; r)
UHTEPPEPOMETPHI,
UHTEpPEpOMETP
MalikenbCcoHa.
[Tpuntum I'rolirenca- OIIK-1 JIP, K, T, PK
dpeHerns. Meron 30H OIIK-2
®penes. Hudpaxmus OIIK-5
®peHens Ha KpYIrjioM
OTBEPCTHH " JTICKE.
Hudpakuus Opaynrodepa ot
75 JIndpaxius csera LIETIH. JudpakunonHas
perieTka. Judpakums
®paynrodepa Ha
Tu(PaKIIMOHHONW  peIIeTKe.
Judpakums Ha
MPOCTPAHCTBEHHOW pPEIIETKE.
®opmyna Bynwda- bparros.
[Nomorpadwus.
Hucnepcus CBETA. OI1IK-1 JIP, K, T, PK
HopmanbHass u aHomasnbHast OIIK-2
JUCTIEPCUM CBeTA. OIIK-5
26 Jlucniepens csera DneKTpoHHas Teopus
mucnepcuu. ['pynmoBas
(dazoBasi CKOpOCTH  CBeTa.
[Tornmomenue cBeta. 3akoH
byrepa.
EcrecTBeHHBIM u OIIK-1 K, T, PK
MOJIIPU30BAHHBIN CBET. OIIK-2
3akoH Maioca.
[lonspuzauusa cBera mpu
OTPAKEHUH W TPEIIOMIICHUU
27 | lonspuzauus cBeta Ha Tpanuie JIBYX
JURIIEKTPUKOB. 3akoH
bprocrepa. JIBoMiHOE
JTy4denperoMIIeHuUE.
OOBIKHOBEHHBII u
HEOOBIKHOBEHHBIH Ty4H.

Anamms TOJIAPU30BAHHOT'O
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CBETA.
[Tonspu3annoHHbBIE TIPU3MBI
u TOJISIPOUIBL.
HckyccrBeHHas u
ONTHYECKass  aHU3OTPOIIHSL.
Oddexr Keppa. Bpamenue
TUTOCKOCTH TOJISIPU3ALIUH.
Ontuyecku aKTHBHbBIE
BemiectBa. Dpdext Dapanes.

28

KBanToBas npupoja
HU3Ty4YCHUA CB€Ta.
dotorddext

HN3nydyeHne wu TOTJIONIEHUE
ceera. TeruioBoe H3IydeHHE.
Nznyuenue abCOIOTHO
YEpHOTO Tena. 3aKoH
Kupxroga. 3akonsl Credana-
bonbiqMana w  cmenieHus
Buna. ®opmyna  Poanes-
Hxwunca. KBaHTbl  cBera.
®opmyina [1nanka.

SBnenue dhoTtorddexra.
OnbiTel  CTONETOBA. 3aKOHBI
hoToddheKTHI. dopmyna
OHHITETHA JUIs
boTorddekra. CgeroBoe
nmasienue. OnerTel Jlebenena.
Dddexr Komnrona. yamnsm
CBeTa.

OIIK-1
OIIK-2
OIIK-5

JIP, K, T, PK

29

Teopus aToma
BoJI0poJia o bopy

Mogenn atoma TomcoHa u
Pezepdopna.

3aKOHOMEPHOCTH B ATOMHBIX
crektpax. Cepus banbMmepa.
[Toctynatet  bBopa. OnbIThl
®panka u ['epua. bopoBckas
TeOpus aroMa BOJOpOJAa H
BOJOPOJIONIOT0OHBIX aTOMOB.

OIIK-1
OIIK-2

K, T, PK

30

OJIEMEHTEI
KBAHTOBOM
MEXaHUKHU

KopnyckynsipHo-BOJTHOBOM

JlyaJlu3M CBOWCTB BELIECTBA.
Bonusl ne bpoitns. BomHoBas
¢byuknus.  Cratuctudeckas
UHTEpIpeTalss  BOJIHOBOM
GyHKIHH. VYpaBHeHue
[llpenunrepa. JluHeiyaTsblid
TapMOHHYECKUH OCIMILISATOP.

OIIK-1
OIIK-2
OIIK-6

K, T, PK

31

OneMeHTs! (PU3UKU
aTOMOB U MOJIEKYII

ATOM BOJIOpPO/Ia B KBAHTOBOI
MEXaHHKE. 1s-cocTosiHuE
3JIEKTPOHA B aToMe
Bogopoja. CIuH 2JIEKTpOHA.
[IpuHnun [Taymnu.
Pacnipenenennie  3neKTpOHOB
B aToM¢ II0 COCTOSHHSM.
[lepuoanueckas cHCTeMa
9JICMEHTOB Menpeneena.

OIIK-1
OIIK-2
OIIK-6

K, T, PK
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Pentrenosckue CIIEKTPBL.
XUMHYECKue CBSI3HU B
MoJeKyslax. MonekyispHbie
cnektpel. CrnoHTaHHOE |
BBIHYXJCHHOE  M3JIy4YCHHUS.
Jlazepsl. CBoiicTBa J1a3epHOTrO

U3ITyYEHHUS.
CoctaB W XapaKTEpPUCTUKH OIIK-1 K, T, PK
aTOMHOTO siipa: a) pasMmep, OIIK-2
COCTaB M 3apsJl aTOMHOIO OIIK-6

sanpa; 0) nedeKT Maccel |
SHEprus CBSA3M s/pa; B) CIHH
Aapa, MAarHUTHBIE MOMEHT

anpa. SAnepHbie CUJIBI.
Monenu sapa.
PagnoakTuBHOCTE SIAEP.
3 DneMeHThl (U3UKH | 3aKOH PaanoaKTUBHOTO
aTOMHOTO sipa pacnaza. o, [, y-pacmaibl.
Meronsl  HaOmrOOEeHUS U
perucTpamnuu
PaIMOAKTUBHBIX  HU3ITYyYCHUI
Y YacTuIl. SInepHbIe peakiuu
u ux tunel. llenHas saepHas
peakuus. TepmosnepHas
peakuus. Yckopurenu
3apsKEHHBIX YacTHLI.
SInepHbie peakTophl.
Kocmmueckoe HA3ITy4YCHUE. OIIK-1 K, T, PK
OneMeHThl (U3UKHA | MIOOHBI W HMX CBOWCTBA. OIIK-2
33 | asmeMeHTapHbIX Me3oHbI W UX CBOWMCTBA. OIIK-6
YACTHUII Tunsr B3aUMOJECUCTBU

OJICMCHTAPHBIX YaCTHUII.

'B rpage 4 npuBOIITCS IIAHUPYEeMble (POPMBI TEKYILEr0 KOHTPOJIS: 3aiuTa JabopatopHoit padots (JIP),
nomarsero 3aganus (3), komtoksuym (K), pydexusriit kontpois (PK), TectupoBanue (T) u T.1.

4.2. Cmpykmypa oucyunaunot (mooynsn) « Quzukar

Tabéauua 2. O0mas TPyA0eMKOCTh JUCIUIIMHBI cOCTaBJseT 4 3a4eTHBIX equHuUIl (216 yacoB)
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TpynoemMkocTs, 4acoB
Bun paboTst
Ne cemecTpa Ne cemectpa Bcero
1 2
O01mas Tpy10eMKOCTh 108 108 216
KonTakrHas pabora 51 51 102
Jlexyuu (J1) 34 34 68
Ilpakmuuecxue 3auamus (113) - - -
Jlabopamopuwvie pabomut (JIP) 17 17 34
CamocrositenpHas pabora 57 30 87
[ToaroroBka M NPOXOXKIAEHUE MPOMEKYTOUHON - 27 27
aTTeCTalluu
Buj uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH) 3auer IK3aMEH

4.2.1. Pazoenvt oucyunaunsl, uzyuaemvie 6 1 cemecmpe

No HawnmenoBanue pasnena KonnyecTBo yacos
pazmena Bcero KonrtakTHas pabora Cp
JI 113 JIP
1 2 3 4 5 6 7
dusnyeckue OCHOBBI MEXaHUKHU. 4 - 2 6

Kunematnka TOYKH B TBEPAOro TEja.

JnHaMuka MaTepuaabHON TOUKH U

2 HOCTYIATENBHOTO IBHKEHUS TBEPIOTO 2 - 2 6
Tena.

3 Pabora u sHeprusi. 2 ) 2 4
4 MexaHunka TBEpIOTo Tela 4 ) 2 6
5 Tsarorenue. DIEMEHTH TCOPUH TTOJIS 2 ) ) 4
6 MexaHWKa KUAKOCTEH. 3 ) 2 4
7 MexaHnndeckre KOJIeOaHHs U BOIHBI 3 ) ) 6

2 - 2 4

CrpoeHue BeliecTBa M 3aKOHOMEPHOCTH

8
BEIIleCcTBa B ra3000pa3HOM COCTOSHHUH
9 MonekynspHO-KHHETHY eCKas Teopus 2 - 2 4
HWcaIbHBIX Ta30B
10 OCHOBBI TEPMOJUHAMUKHU 4 ) 2 4
2 - - 5
11 Peanbuble rasel
12 CBOHICTBA KUIKOCTEN 2 - 1 2
. 2 - - 2
13 CBoiicTBa TBEPIBIX TEI
Dopma Koumpons 3auer
Bcezo: 34 - 17 57

4.2.2. Pazoenvt oucyuniunsl, uzyuaemole 60 2 cemecmpe
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Ne HanmenoBan KousmmuecTBo yacos
pasznerna Bcero | KonrakrHas pabota CP
JI 113 JIP
1 2 3 4 5 6 7
14 DIIEKTPOCTATUKA 6 2 - 2 2
15 I10CTOSIHHBIN 2IEKTPUYECKUN TOK 6 2 - 2 2
16 DNEeKTpUYeCKUe TOKH B MeETajllax, 3 2 - - 1
BaKyyMe M ra3ax
17 MarunuTHO€ noJie 6 2 - 2 2
18 DNEeKTpOMarHuTHAsE MHIAYKLIUS 4 2 - - 2
19 MarauTHBIE CBOIICTBA BEIIECTBA 6 2 - 2 2
1 ONeKTpOMarHUTHbIE  KoJIeOaHUs U 4 2 - - 2
BOJIHBI
22 DneMEeHTBl T€OMETPUUYECKON ONTUKU 6 2 - 2
23 doromeTpus B} 1
24 WuTepdepentms ceera 6 2 ) 2 2
25 Hudpakuus ceeta S 2 } 1 2
26 Jucnepcus ceera 4 2 - - 2
27 [Tongpuzanus cBera 4 2 } } 2
KBanToBas  mpupoja  M3IydeHHs 4 2 - - 2
28
ceera. Dotorhdexr
29 Teopus atoma Bogopoaa mo bopy 4 2 ) ) 2
30 DNIeMEHTHl KBAHTOBOW MEXaHUKH 3 2 ; ; 1
31 DneMeHTHI (PU3UKHA aTOMOB M MOJIEKYIT 5 2 } 2 1
Hmozosas popma konmpons IK3ameH
81 34 - 17 30
Bcezo:
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4.3. Jlabopamopusie padomot

(kouTpoaupyemsle kommnerenuun OIIK-1, OIIK-2, OIIK-5, OIIK-6)

Ne Ne Koi-Bo
JIP | pa3gena HaumenoBanue n1abopaTopHbIX paboT 4acoB
1 2 3 4
W3yueHne 3aKOHOB paBHOYCKOPEHHOTO JBM)KEHUS U BTOPOTO
2 1 3akoHa HproTOoHa Ha MaimuHe ATByaa 2
3 1 Omnpenenenne moaynsa KOHra mo u3rudy crepxHs )
4 1 OmnpeneneHre MOMEHTa WHEPIIUH TeJIa METOJOM KPYTHIIBHBIX )
KoJie0aHui
. ! Omnpenenenne kKodpPuIueHTa KECTKOCTH MPY>KUHBI )
CTaTUCTHYECKUM W JHHAMHYECKUM METOIaMH
9 1 OmnpeneneHne CKOPOCTH JIBIKESHHS YA METOJIOM )
0AJUTMCTUYECKOTO MasiTHUKA
OmnpenerneHne TUIOTHOCTH )XKUIKOCTEH ¥ KOHIICHTPAIIUU pacTBOpa C
11 1 MTOMOTIIBIO TUKHOMETpa 2
15 1 OmnpenerneHne BIaKHOCTH BO3TyXa 1
17 1 Onpenenenne korpduueHTa TMHEHHOTO PacIIuPEeHUs TBEPAbIX 2
Omnpenenenre OTHOIIEHUS TEIUIOEMKOCTH MPHU TOCTOSTHHOM
18 1 JABJICHUHU K TEIJIOEMKOCTH MPHU TOCTOSIHHOM 00beMe o)
(y=C,/Cv ) meronom Knemana-/lezopma
20 2 Onpenenenne uncia apanes u 3apsiaa JIEKTpoHA 2
21 ) N3mepenue conpoTUBICHU ¢ MOMOIIbIO MOCTa YUTCTOHA 9
23 2 HccnenoBanue 3akOHOMEPHOCTEN TEPMOIIIEKTPOHHOM SMUCCUU )
25 ) Onpenenenre ropu30HTAILHOM COCTABIISAIONIEH HAPSKEHHOCTH )
MarHUTHOTO MOJIS 3€MJIH
Omnpenenenue r1aBHOTO GOKYCHOTO paccesHus coOuparoiei u
27 2 pacceuBaroIe JIHH3 2
29 ) N3yuenue siBneHus: uHTEp(HEPEHIINH CBETA C TIOMOIIBIO KOJIEI] 5
Hsrorona
32 2 N3ydeHne 3akoHa OCBEIIEHHOCTH 1
33 ) UccnenoBanue nudpakiimu cBeTa ¢ MOMOUILI0 ONITUYECKOM )
CKaMbU
35 5 HccnenoBanue CrieKTpoOB UCIYCKAHUS U MOTJIOLICHUS 5

CIICKTPOCKOIIOM
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4.4. Camocmosamenvnoe uzyuenue pazoenos OUcCUunIuHbl
(xouTpoaupyemslie komnerenuuu OIIK-1, OIIK-2, OITK-6)
CamocrosTenbHas paboTa CTYIACHTOB - BaXKHEWIIas COCTaBHAas 4acTh OOIIEro Iporecca
oOyuenus. [ImanomepHast opraHu3aiysi 3TOro BUAa padOTHI SBJISAETCS OJHUM M3 MyTeH MOBBIIICHH S
YCIIEBaEMOCTH CTY/ACHTOB. B y4eOHOM I1aHe Ha KaXIblii CEMECTp MPEeIyCMOTPEHBI Pa3UYHBIC
(OpMBI KOHTPOJIS 32 CaMOCTOSITEIBHON paboTO: 00s3aTeNIbHBIC KOHCYIBTAIMH, KOJIOKBUYMBI,
OTYET O TOATrOTOBKE K JabopaTOpHbIM 3aHATHSIM. CyIIecTBEHHHIM MOMEHTOM B IIPOBEICHHH
MIPETI0/IaBaTeNIeM CaMOCTOSITETIHHON pabOTHI SIBISCTCS WHIAMBHIYaTbHBIN ITOJXOJ K BBITIOJTHEHHUIO
3aJJaHUN KaXKJIbIM CTY/JICHTOM.

B Tabnuie npuBoaATCS BONPOCH], KOTOPBIE BBIHOCITCS HAa CAMOCTOSITENIbHYIO paboTy.

Ne Bomnpocel, BEBIHOCUMBIE Ha CAMOCTOSITENIBHOE U3yYEHUE Koi-Bo
Pa3nena 4acoB
1 2 3
1 Bexropsl 1 mpocrelmue AeiMCTBUS HaJl HUMU 3
2 3akoH BcemupHoro tarorenus 3
3 JIBM)KEeHNE MaTepraIbHOM TOYKH B IIOJIE€ TATOTEHUS 3EMIIN 3
4 Heunepuuanbabie CHCTEMBI OTCUETA 4
5 AspocraTuka 4
6 AspoauHaMuKa 4
7 Yrpyrue cBOMCTBa TBEPBIX TEJ 5
8 Onpenenenue ynciia ABOraapo 4
9 DKcrepUuMeHTallbHas MTPOBEPKA 3aKOHA pacnpeaesieHus Makcpeiia 4
10 ®dazoBble epexoibl. HachlleHHbI nap U ero CBOMCTBa 6
11 [Ipumenenue Teopemsl ['aycca Kk pacueTy 2JIEKTPUUECKUX TOJIeH 6
12 JlokanpHOE ONKCAaHUE PIEKTPUUECKUX MOJIEH 4
13 Cerneroanextpuku. [Ibe30amexkrpuueckuii s3¢dext 4
14 DIEKTPUYECKUM TOK B BAKYyME M B JIEKTPOJIUTAX 4
15 Ornpenenenue yneabpHOro 3apsiia 3JIeKTpoHa 4
16 OnexTpuueckuil TOk B ra3ax. Ilnasma u ee cBoiictBa 7
17 Ontruueckne cUCTEMbl Ha OCHOBE JIMH3 U 3€pKajl 4
18 WnTepdepeniys u qudpakius ceera 4
19 [Tonspusanus U qucrepcus cBera 4
20 [TpuGops! KBAHTOBOH JIEKTPOHUKU 6
Hmozo: 87
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5. Oopaszosamenvuvie mexnonocuu

JIeKIMOHHBIE 3aHATHS MPOBOAATCS B (hOpMe JIEKIUH C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
npeseHTaluil. KoHTposib TeKylnX 3HaHUH U1 CTYI€HTOB IIPOBOAUTCS B paMKaxX KOMIIBIOTEPHOIO
TecTupoBaHus B cpene «AST» mo 0a3e KOHTPOJBHBIX 3a/JaHUN COCTaBJICHHBIX JIs Ka)J0ro
MOYJIS.

[Ipy BHINOJTHEHMH JTAOOPATOPHOTO MPAKTHKyMa CTYACHTHl TMPOBOJAAT 00pabOTKy
HKCTIEPUMEHTAIBHBIX JIaHHBIX ¢ IPUMEHEHHEM porpaMMHBIX cpen Microsoft Exell, MathCad.

VY aenpHBIM Bec 3aHATUH, IPOBOJAUMBIX B MHTEPAKTUBHBIX (pOpMax, OoNpeesseTcs IJ1aBHON
LEebI0 MPOrpaMMbl, 0COOEHHOCTbIO KOHTHHI'€HTa OOYYarOIIMXCS U COJAEPKAHMEM KOHKPETHBIX
JUCLMIUIMH, U B LIEJIOM B y4eOHOM Ipolecce oHM cocTaBisioT 20% 0T Bcero oobeMa ayAuTOPHBIX
3aHATHI.

[pn wu3yyenun paucuuruinebl «®Puszuka» (MexaHuka #  MOJEKyJIspHas (u3MKa.
DNEeKTpUYeCTBO M OINTUKA) HCIOJB3YIOTCS pa3HooOpa3Hble WHTEPAKTHUBHBIE TEXHOJIOTHUH:
MYJIbTUMEAUHHBIN TIpoekTop, DVD-amucku ¢ aeMOHCTparmoHHBIME OOydYarmuMu  (QriibMamu,
Mpe3eHTAllK, TEXHOJOTHs TPOBEACHUS JUCKYCCMH M HHBIE, KOTOpble JaloT HauboJsiee

3¢ deKTUBHBIE PE3YIbTATH OCBOSCHUS AUCHUUTUIHHBI.

cemMecT By zansTus Hcnonb3yemMbie HHTEPAKTHBHBIC Kommaectro
p (JLIIP, JIP) 00pa3oBaTelIbHbIE TEXHOJIOT I 4acoB
1,2 JI MynbTUMEAUIHBINA POEKTOP, MPE3EHTALIUS; 20

UHTEPAKTUBHAS J0CKa, MepPCOHAIbHBIN
KOMIIBIOTED.

1P - -

JIP Buptyanbasie nabopaTopHbIC paboTHI, 10
TEXHOJIOT U MIPOBEICHUS JTUCKYCCUH,
pe3eHTalNN

6. Ouenounbte mamepuaiibl ona meKyuieco u pyﬁleCHOZO KoHmpoJia ycneeaemocmu

u npomeofcymounoﬁ ammecmauuu

Koneunbsimu pe3ylibTaTaMu OCBOCHUA IIporpaMmaI JUCITUITITMHBI SABJIAKOTCA
C(I)OpMI/IpOBaHHBIe KOTHUTUBHBIC IOCCKPUIITOPBI «3HATBH», «YMCTL», «BJIAZACTH)», PACIIMCAHHBIC IIO
OTACIBHBIM KOMIICTCHIIUAM. (DOI)MI/IpOBaHI/Ie OTUX ACCKPHUIITOPOB HNPOUCXOAUT B TCUYCHHUC [ABYX

CCMCCTPOB IO 3TallaM B paMKax pPas3sjindHOro BUJa 3aHATHUU U CaMOCTOSTEIbHOMN pa6OTLI.

20



B xozne u3yyeHus] AMCLUIIIMHBI IPEAYCMATPUBAIOTCS MeEKYyuiuil, pyoeicHvlil KOHMpPois U
npomescymounas ammecmayus.
6.1. Oyenounvie mamepuanvt 013 MEeKyuiezo u pyoexicHo20 KOHmMpous
Texkymuii M pyOeKHBI KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB, M3YYalOIUX KypcC
«Pu3HKay OCYLIECTBISIETCS B paMKax OalsIbHO-PEUTUHIOBOM CHUCTEME aTTECTAllUU CTYAEHTOB,
pa3paboTaHHBII U BHEAPEHHBIN B MpakTuKy AearenbHocTd B KBI'Y. B pamkax 3T0i cucteMsr B
TEYEHHE CeMecTpa IO YTBEP)KICHHOMY TpapuKy MpPOBOAUTCS OalIbHO-PEHTHHIOBEIC
KOHTPOJIbHBIE MEpPONPHUATHS, BKIIOYAIOIINE MPOBEICHHE KOJUIOKBUyMa B YCTHOW (dopme U
KOMIIBIOTEPHOE TECTHpPOBaHME CTYIAEHTOB. B paMkax OalsIbHO-PEUTHHIOBON cHCTEME
aTTecTallid CTYAEHTOB NPEIyCMOTPEHbl MEphl, CTHUMYJIHUPYIOIIUE IMOCELIEHUE 3aHATHI
cryaeHTamMu. OlIeHKa yCTIENTHOCTH CTYJICHTOB ITPOBOJUTCS 110 MHOTOOAJIJIbHOM 1ITKase

(100 6amnoB)

6.1.1. Bonpocwt na konnoxeuym (koutposupyemsoie komnerenuun OIIK-1 n OIIK-2)

1 CEMECTP
Bonpocs! qis 1 ko/u10kBHYMa
1. Cucrema orcuera. Ilyrb, mepemenieHune, CKOpPOCTb, YCKOPEHHE MPH PaBHONEPEMEHHOM
MPSIMOJTMHEHHOM JIBHDKCHHH.
JnHamuka marepuanbHoi Touku. [loHsiTue Maccel, cuiibl. 3akoHbl HbroTOHA.
Cuiibl B MEXaHUKE: CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA PEaKIIUU OTIOPHI.

3akoH Bcemupnoro tsarotenus. Cuiia TSKECTH.

A

[Tonarue 3amkHyTOM cucTeMbl. MIMIynbc MaTepUaJIbHOW TOYKH, MEXAHMYECKON CHCTEMBI.

3aKOH COXpPaHEHHs UMITYJIbCa.

6. Pabora. Mommnocts. KII/I. Kunernueckas v nmoTeHUualbHasi SHEPruu. 3aKOH COXpaHEHHUs
SHEPruH.

7. KunemaTuka BpallaTeJbHOTO JABM)KEHHUSA. YTOJI IOBOPOTA, YIJIOBas CKOPOCTb, YIJIOBOE
YCKOPEHUE U UX CBSA3b C IMHEWHBIMHU XapaKTEPUCTUKAMHU.

8. MowmenTt unepuuu. Teopema llTeiinepa.

9. OcCHOBHOE ypaBHEHHE JUHAMMKHU BPAILaTEILHOTO IBHIKEHUS.

10. MoMeHT cuiibl. MOMEHT uMnysbca. 3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCA.

11. Kunernueckas sHeprus BpauieHus. Pabota, copepiraemasi mpu BpallleHUH Tena.

12. HennepuuanbHble cucteMbl oTcuera. Cunsl nHepuuu. Cuna Kopuomnuca.

13. [IpuHuun oTHOCUTENBbHOCTH [ anuies.
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10.

11

15

l.
2.

Bonpocs! 1151 2 KOJIOKBHYMa
CpoiicTBa KUAKOCTEH M ra3oB. ['mapo- um aspocraruka. [uiapocraruueckoe IaBlEHUE.
3akonsl [lackans, Apxumena. Y cioBus 1IaBaHus TE.
l'unpo- u asponunamuka. CTalMOHApHOE TEYEHHUE WJICAIBHOM JKUAKOCTU. YpaBHEHHE
HENPEPHIBHOCTU NIOTOKA M YpaBHEHUE bepHyuM U ciencTBus U3 HEro.
Bsi3kocts. JlamunapHoe u TypOysieHTHOe TeueHue )KuakocT. Yucno PeliHonbaca.
Omnpenenenue Bs3kocTu MeTojoM CTOKCa.
Omnpenenenue Bs3kocTH MeToioM [lyazeitns.
Mexannyeckue KoJie0aHHsI U UX XapaKTEPUCTHKHU.
3BYK, HH(]Pa3BYK, YIbTPa3BYK.
CraTucTueckuil U TEpMOJIMHAMUYECKHI METOJIbl UCCIIEIOBAHUS CUCTEMBbl MHOTHX YaCTHIL.
OcHosHble nosoxxeHusst MKT cTtpoenus BemecTsa.
[Tonsitue mons BemectBa. KosnmuecTBo BemectBa. MouisipHast Macca, Macca OJIHOM YaCTHIIBI.

Wneanbnsiii ra3z. OcHoBHoe ypaBHeHne MKT uneanbHOro rasa.

. YpaBHEHHE COCTOSHUS HACAIBHOTO ra3a. M30mponeccsl.
12.
13.
14.

3akoH MakcBesuia 0 pacrpeielIeHUH MOJIEKYIT UICaIbHOTO T'a3a 10 CKOPOCTSIM.
bapomerpuueckas hopmyna. Pacnpenenenue bombsimana.

[Ipoueccel nepeHoca.

. TeronpoBogHocTh. Koadduirent rernonpoBoaHocTy. ['paguieHT TeMieparypsl.
16.
17.

Judbdysus. 3akon Ouka. Koapduuuent nuddysuu.

Bszkocts. YpaBaenue Heiorona. KoadduuueHT BI3KOCTH.

Bonpocsl s 3 KOJLIOKBHYMa
[TepBoe Hayano TepmoauHaMuku. BuyTpenHss sneprus. PaboTa B TepMoIuHaAMUKE.

Yucno crenenei CBO60I[BI. 3aKoH bonbsuMmana o PAaBHOMCPHOM paCHpPECACIICHUN SHCPIrUuu 110

CTCIICHAM CBO 6OIIBI .

N kW

TennoeMKoCTh U yJelbHas TEII0EMKOCTh T'a30B.

[IpuMeHeHne nepBoro Havana TEPMOJMHAMUKH K H30TIPOLIECCAM.

Anmnabatudeckuii mporecc. YpasHenue [lyaccona.

OO6paTtumbie U HEOOpaTUMBIE MPOLIeCcChl. DHTpoMNHUs. BTopoe Hauano TepMoIMHAMUKH.

Tennossie mamwuubl. [ukn Kapno. KIIJ[ temnmoBoit Mamuubl. TemniaoBoe 3arpsisHEHUE

OKpY>KaroLlen Cpeibl.
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8. PeanbHble ra3el. YpaBuenue Ban-aep-Baanbca. U3oTepMsbl peanbHOTrO rasa.

9. BHyTpeHHss SHEPIrUs PeajabHOTO rasa.

10. SIBneHuss Ha TpaHULE JKUAKOCTH U TBeproe Teno. KpaeBoil yros cmaduBaHMUSL
[ToBepXHOCTHOE HaATSKEHUE.

11. JlaBneHue noj U30rHyTOM MOBEPXHOCTHIO )KUAKOCTU. KanuiuisipHele sBIeHuUs.

12. Vcnapenue, nnasiaenue, cyonumanus. Juarpamma cocrosinusi. TpoliHasg Touka.

13. Teepasie Tena. AMop(hHBIC U KPUCTALINYCCKHE TEIIA.

14. TennoeMKOCTb TBEPJBIX TEJL.

15. ®a3oBble Mepexoapl MEXIY arperaTHbIMU COCTOSIHUSAMU BellecTBa. Da3zoBbie MEpEexXobl

MIEpPBOTO U BTOPOTO poja.

2 CEMECTP

Bonpocsl 1 ko/L1I0KBHYMa
1.3apsiabl B mpupojie. 3aKOH COXpaHEHUs JIEKTPUYECKOTro 3apsiaa. 3akoH Kynona.
2. DOnektpuueckoe moJyie B BakyyMe. CuioBasg XapaKTEpUCTHKA AJIEKTPUUYECKOTO TMOJIS:
HaIPsKEHHOCTh TOJIS.
3. [Tpunuun cynepno3uuu noJiei. CUaoBbI€ TUHUU SJEKTPUIECKOTO MOJIS.
4. DHepreTHueckas XapaKTepUCTUKA AJIEKTPUUYECKOTO MOJIS: NOTEHIINAI TOJIS.
5. Pabora »3JI€KTpPOCTATHYECKOTO TIOJsl, PA3HOCTh TIOTEHIIMAJIOB. KBUIIOTECHIIMATLHBIE
ITOBEPXHOCTH.
6. IloTeHMan u ero cBA3b C HAPSHKEHHOCTBIO MOJIA.
7. HanpsikeHHOCTh M TPaJuEeHT NOTEHIMANIA 3JIEKTPUUYECKOTO MOJIA.
8. [IpOBOAHMKY B JIEKTPOCTATUUECKOM I0JI€. DIEKTPOCTATUYECKAS] MHAYKIIMS.
9. Teopema ["aycca 1151 pa3IMYHBIX TPOBOJHUKOB.
10. In351eKTpUKH B JIEKTPOCTATUYECKOM IIOJIE.
11. dunous. [onsgpusyeMocTs u nossipuzanus qudeKTpuka. CerHeTo3IeKTPUKH.
12. TIoTOK ¥ HMPKYIASALUHUSA 3IEKTPOCTATHUECKOTO MOJIS.
13. Emkoctb. KongeHncaTopsl. EMKOCT IIOCKMX KOH/IEHCATOPOB.
14. DHeprus KOHAEHCATOPA, SHEPTUS IIEKTPUUECKOTO MOJIS.
15. Onexrpuueckuit Tok. Cuna Toka. [110THOCTE TOKa. YpaBHEHHE HENTPEPBIBHOCTH.
16. 3akon Oma i1 ydacTka 1enu. 3akoH Oma B quddepenunansHoit popme. ConpoTuBICHHE
IIPOBOJHUKOB U UX COCAUHEHHS.
17. Croponnue cunsl. 3/IC. BHyTpeHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA.

18. 3akon Oma Ju1s 3aMKHYTOH 1IeTH, cojeprKaiieil uctouHuk Toka. [lpasuna Kupxroga.
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Bomnpocs! 115 2 K0JJIOKBHYyMa
1.IIpoBoiMMOCTb pa3iaMuHBIX Cpell. 30HHAs TEOPUs TBEPIOTO Tea.
2. IIpoBoiuMOCTb B M€TallJIaX, €€ 3aBUCUMOCTb OT TEMIIEPaTyphI.
3. Dnekrpoiaus. [IpoBoauMocTs B anekTpoiuTax. 3akoH dapanes.
4. DnexTpudecKui TOK B BakyyMme. Pasnuunbie Bubl sMuccuu. BakyyMHbIi MO ¥ TPHUOI.
5. IlpoBogumocTe B moaynpoBoaHuKax. CoOCTBEHHas M NpPUMECHas MPOBOAWMOCTb. P-N
nepexo/ipl. [1oayITpoBOJHUKOBBIN THOJ U TPAH3UCTOP.
6.TemmoBoe aeiicTBue Toka. 3akoH Jxoyns-Jlenna.
7.MaruuTtHoe noJje B Bakyyme. 3akoH buo-Casapa-Jlannaca.
8. CuiioBasi XapakTepHUCTUKa MATHUTHOTO TOJIS: MHIYKIMS 1oJist. CHIIOBbIE TUHUM MarHUTHOTO
TOJISL.
9. JIBmeHHe 3apsyKEHHBIX YacTUIl B MarHuTHOM mosie. Cuita Jlopenua.
10. BzanmoeicTBre nmapajuieabHbIX TOKOB. 3aKOH AMIiepa.
11. DOHeprernyeckas XapaKTEPUCTHKA MArHUTHOIO TIOJS: TMOTOK MAarHUTHOTO  MOJIA.
NunykruBHOCTh. [10TOK M HUPKYNIALNMS MATHUTHOTO TIOJISI B BAKyyMe.
12. MarnutHoe moJie B BemiecTBe. Marnetuku. [[ua-, mapa-, ¢eppomarsetuku. [mmoresa
Awmrnepa.
13. DnexrpomarnutHass uHAyKIuA. 3akoH Dapanes. [lpaBuno Jlenua.OHepruss MarHUTHOTO
noJist. CaMOMHAYKITHSI.
14. BuxpeBoe »snekrpuueckoe 1one. Toku cMmelleHus. YpaBHeHUs MakcBeijia B
muddepeHnnanTbHON U HHTETPATTLHOM opMe.
15. Ilepemennsiii Tok. 3akoH OmMa Jyisi MEPEMEHHOTO TOKa. MOIIHOCTh B LIENU MEPEMEHHOTO
TOKa.
16. DnextpomarautHele kosebanus. Konebarenbnbiit koHTYp. Popmyna Tomcona.

17. BLIHY)KI[GHHLIC Konebanus. SIBieHue QJICKTPHUYCCKOI'O pC30HAaHCaA.

Bonpocs! 3 KO/LIOKBHYyMAa
1. JlyueBas (reoMmeTpuyeckas ONTHKA), €€ OCHOBHbIE 3aKoHbI. JIMH3BI, 3epkana. Popmyna
TOHKOH JIMH3bI. AGeppauuu. LleHTpupoBaHHBIE ONTHYECKHE CUCTEMbl. OnTHYECKHe MPUOOPHI,
UX BO3MOKHOCTH.
2. ®oToMeTpHsl. DHEPTETUYECKUE U CBETOBBIE BETMUHHBI.

3. Unrepdepennus u nudpaxius cera. Judpakiponnas pemerka. KorepeHTHast onTHKA.
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4. Tonsapuzauus ceera. Jucnepcus cBeta. IIEKTPOHHAS TEOPUS AUCTIEPCUH.

5. KsanroBas npupona csera. @orosddekr, ero 3akonsl. Popmyna DifHmTerHa. Paccesnue
KomnTona. KBaHTBI cBEeTa, UX XapaKTEPUCTUKH.

6. Ilormomenune cBera. 3akoH byrepa-Jlambepra-bepa. CrioHTaHHOE U BBIHYXICHHOE
U3JIy4YeHHUE CBETA.

7. OCHOBbI KBAHTOBOM J3JEKTpOHUKH. AkTuBHas cpena. Jlazep. CBoiicTBa J1a3epHOro
W3ITy4YCHHUS.

8. Crpoenne atoma. OmbiTel Pesepdopna mo paccesnuro anmbda wactui. [loctynmater Bopa.
JlunenyaThIif CIIEKTp aToMa BOJAOPOAa. DJIeMEHTapHas TeOpHs aToMa Bojioposa o bopy.

9. I'mnote3a ne-bpoitns. BoinHoBBIe cBoiicTBa BemiecTBa. COOTHOIIEHUE HEOMPEICIICHHOCTEN
JUTSI KOOPJIMHAT U UMITYJIBCOB.

10. BonmnoBas pyHkms u ee cratuctTuueckuii cmbici. O6miee ypaBHenue peaunarepa.

11. Dnementsl kBaHTOBOM ¢u3uku. CrnuH 3nekTpoHa. KBantossie uncna. [lpunnun Ilaymm.
[Tepuonnueckas cucrema snemenToB J1.1.MeHneneesa.

12. SAnepHble cuibl U UX cBoiicTBa. Mojienu spa.

13.PagnoakTUBHOE M3IyYEHHUE U €r0 BUbL. 3aKOH paauoakTUBHOrO pacnana. [IpaBuia
CMELIEHUS.

14.5 nepHble peakiii U UX OCHOBHBIE THIIbI.

15.Knaccudukanus 3eMeHTapHbIX YacTHIl. THIBI UX B3aUMOICHCTBUN.

6.1.2. Kpumepuu popmuposanus oueHokK (OUeHueaus1) YCmHo20 KoJi10KeUyma

YCTHBI KOJUIOKBHYM SIBJIIETCSI OJHHMM HW3 OCHOBHBIX CIIOCOOOB y4éTa 3HAaHHM
oOyuvaromerocss no aucuuiinHe «®usukay. [Ipu oTBeTe CTyaeHTa OIICHUBACTCA: SICHOCTD,
YETKOCTh M JI0KA3aTEJIbHOCTh H3JI0KEHHUS OTBETOB Ha BOMPOCHI;, BJIAJCHUE CHEIUATbHBIMHU
TEepMUHAMM; CUCTEMHOCTh 3HAHUH 110 TEMAaTHKE.

B pe3ynomame ycmnozo onpoca cmyoenma, €20 3HAHUA OUEHUBAIOMCA NO clledylouiell
wKane:

7-8 6ann06 ctaBUTCS, €ciiu O0yJaroIHiics:

1) moiHO W3NaraeT WM3y4eHHBIM MaTepuain, AaéT MpaBUIbHOE OMpEeeHHOE (U3MUECKUX

TOHSATHI;

2) oOHapyXUBaeT MOHMMaHUE MaTepualia, MOKEeT 0OOCHOBATh CBOW CYXKJEHHUS, MPHUBECTU

HE0OX0IUMBbIE TPUMEPHI;

3) u3naraer Marepuan IOCJIEA0BATENIbHO M TMPAaBWIBHO C TOYKA 3pPEHUS HOPM

JIUTCPATYPHOI'O A3bIKA.
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5-6 6annoe craButcs, eciau 00yJaArOIIUNCS TAaET OTBET, YIOBICTBOPSIONIUN TEM Ke

TpeOOBaHUAM, YTO H Ul MyHKTA 1, HO JOIYCKaeT OJHY-ABE OMIMOKHU, KOTOPBIE CaM Ke

UCHPABJISIET, M OMH-/IBAa HEOUETA B TIOCIIEIOBATEIIBHOCTH M3JI0KECHHUS MaTepHara.

4-5 fannoe craButcs, ecinu oOydaromuicss OOHApYXKMUBAeT 3HaHUE U IOHUMAaHNUE OCHOBHBIX
MMOJI0KECHUM JAHHOM TEMBI, HO:

1) m3naraer MaTeprai HETOJIHO U JIOIYCKaeT HETOYHOCTH B OTIPE/ICIICHUH TTOHITHI;

2) He yMeeT A0CTaTOYHO ITyOOKO U J0Ka3aTeIbHO 000CHOBATh CBOU CYXKJICHUS M TIPUBECTH

CBOM TIPUMEPHI;

3) u3maraet MaTepHall HETOCIEI0BATEIBHO U JIOMYCKAET OIMIMOKU B I3bIKOBOM O(OPMIICHUH

M3JIaraeMoro.

0-3 6anna craBuTCs, €CM 00yJarOMUcS 0OHAPYKMUBAECT HE3HAHUE OOJIBIIECH YacTu

COOTBETCTBYIOIIETO pa3zieiia H3ydaeMoro MaTepuala, JOMyCKaeT OMIHOKHA B (POPMYIIHPOBKE.

B sToM ciyuae cTyneHty BeictaBisiercs () 6a/ios.

6.1.3. Ilpumepvr mecmogwvlx 3a0anuii:

PaBHOMEpHOE IBMKEHHUE TI0 OKPY)KHOCTH OTIPEICISETCS YCIOBUEM
a, =0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
2. 3aBUCUMOCTb ITyTH OT BPEMEHH JUTSI IPSIMOJIMHEHHO JIBHIKYIIETOCS TEJIa HMEET BHT
S =2t +3t* ( Bce Benmuunsl nanbl B CH). YckopeHne Tena gepes 2 cek 6yaer paBHO [M/c” ]
6
38
30
24
3. MarepuaiibHasi TOYKa BpaIlaeTCsi PABHO3aMEIJICHHO 110 OKPYKHOCTH ITPOTHB YaCOBO

CTPCJIKH. yCKOpeHI/IC IIpHX 5TOM HAIIpaBJICHO BOOJb
1 2

—_
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4
4. 3aBHCHMOCTH yrja OBOPOTa OT BPEMEHM Ul BPAILAIOIIErOCs Tela UMEET BU

@=4+2t +2t* (Bce Bennuunbl gansl B CU). Panuyc spamenus tena 10 cm. HopmanbHoe

YCKOpEHHE K KOHILY BTOPOi CeKyHIbI PaBHO [M/ ¢’ ]
10
16
100
1000
5. 1lpu yBenuueHuu B 4 paza Macchl Tela, CKOJIB3SAIIEr0 110 TOPU30HTAIBHOIN OBEPXHOCTH,
CHJIa TPEHHUS
yBeIUUYUTCS B 4 pasza
yBenuuutcs B 16 pa3
YMEHBIINUTCA B 4 pasza
yMeHbIINUTCA B 16 pa3

6. Ilpu yBennyeHnH Macchl OJJHOTO U3 TN B 4 paza U YBEJIMUYEHUU PACCTOSHUS MEKy HUMU B
2 pa3a cuiia TATOTeHUs

YBEIIMYUTCS B 2 pas3a

yBEIUYUTCS B 4 pas3a

YMEHBIINTCA B 2 pa3a

HE NU3MEHUTCS

7. 3aBHCHMOCTB UMITYJIbCA OT BPEMEHH TSl TPSIMOJIMHEHO JIBMOXKYILETOCS TeJla MpeICTaBlieHa
Ha rpaduke.

P A

t 7

3aBUCHMOCTD paBHOHCﬁCTBYIOIHCﬁ CUJIbI OT BPEMCHU UMCCT BU
F 1

F A

W
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8. YpaBHeHUE JBMKEHUS TeJa M0 HAKIOHHOM IMIIOCKOCTH UMEET BU/T
F+mgsina—pumgcosa =0.
JlaHHOE TEJIO IBMKETCS TIO TUIOCKOCTH

pPaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. lyst abCOMIOTHO HEYIIPYrOTO yiapa BHITIOJIHSIIETCS

TOJIBKO 3aKOH COXpPaHEHUS UMITYJIhCa

TOJIBKO 3aKOH COXPAaHEHHUsI KHHETUYECKOW SHEPTUU

3aKOHBI COXpaHEHUS UMITYJIbCa U KHHETHUECKOMN 3HEPTrun

HE BBIMOJIHIIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCa M KHHETHUECKOH SHEepTUn
10. Kunernueckas sHeprus Tena npyu yBeJIMUEHUU CKOPOCTHU Tefa B 4 pasa

YBEJIMUUTCS B 2 pa3a

yYBEJIMUUTCS B 4 paza

yBEIUYUTCS B 8 pa3

yBenuuuTes B 16 pa3

1. [ToTeHumanpHas SHEPTUS PYKUHBI )KecTKOCThI0 80 H/M cxxaToit Ha 5 cm Oynet
paBHa [JIx]
40
0,01
0,1
400
12. OCHOBHOE ypaBHEHHE IMHAMMKHU BpPAIIaTEIbHOTO JBUKEHUS TBEPJIOTO TEJIA UMEET
BU]I
M=J- ¢
L=J w
M=J w
L=[r-p]
13. MoOMEHT nHepUUHU AUCKAa OTHOCUTEIILHO OCH , TPOXOIAIIEN KacaTelIbHO K €ro

IIOBEPXHOCTHU Yepe3 KOHEL PaJuyca, paBeH
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14. MOMEHT UMIYJIbCa OTHOCUTEIBHO HEMOABUKHOM OCU U3MEHSIETCS 110

2 o
3akoHy L = at”. Ykaxwure rpaduK, MPaBIIbHO OTPAKAIOIIUN 3aBUCUMOCTh OT BpEMEHHU

BEJIMYMHBI MOMEHTA CHJI, IEUCTBYIOIIMX HA TEJIO
Nl "N
M1

M MA

t t
15. CruromHoM M HOJIbIH MUIMHAPEI, UMEIOIIKE O JMHAKOBBIE MACCHI U PAJUYChl, BKATHIBAIOTCS

0e3 IIPOCKAJIb3bIBAHUA HA I'OPKY. Ecnu nayanpHBIE CKOpPOCTH TCJI OAUHAKOBBI, TO
BbIIIC IIOAHHUMETCA TTOJIBIM map
o0a Tena MMOAHUMYTCH HAa OJHY U TY K€ BBICOTY

BBIILIE IOAHUMETCSI CIUIOIIHON [IMJINHAP
16. IIpu yBennueHuH yrioBoil CKOPOCTH BpalleHMs I1apa B 3 pa3a, ero KuHeTH4YecKas
SHEprus
yBeIUUuTCs B 9 pa3
yYMEHBIINTCSA B 9 pa3
HE U3MEHUTCS
yBEJIIMUUTCS B 3 pasza
17. Cuutbl MHEpIMHU 00YCIIOBJIEHBI
B3aMMOJEHCTBUEM TEJ B CHCTEME OTCYETA
YCKOPEHHBIM JBIKEHHEM CUCTEMBI OTCUETA
YCKOPEHHBIM JIBM)KEHHEM TEJI B CUCTEME OTCUETA
PaBHOMEPHBIM NPSAMOJIMHENHBIM ABMKEHUEM CUCTEMBI OTCUETA
18. Ha pBmxymuecs Tena BO BpalaroUIeiicsl cHCTEME OTCUYETa JENCTBYET
TOJILKO LIEHTPOOEKHAs CHJIa
ToJIbKO cwiia Kopuonuca
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U IIeHTpoOexHast cuia, u cuna Kopuonuca

19. [Ipu yBenuueHnM 4acTOTHI BpallleHUs! CUCTEMbI oTcueTa B 4 pa3a cuia Kopuonuca
yBenu4uBaeTcs B 16 pas
yBeIU4MBaeTcs B 4 pas3a
yMeHbIIaeTcs B 4 pas3a
HE U3MEHSAETCS

20. YcnoBue miaBaHus Tella B AKUJIKOCTH OIPEAEISAETCS

00BEMOM TeNa
Maccou Tena
dbopmoit 1 Maccoii Tena
COOTHOIIIEHHEM IUIOTHOCTEH Tella U KHUIKOCTH

21. VYpaBHEHNE HEPA3PHIBHOCTH IS HECKMMAEMOMW YKUKOCTH UMEET BHJT

— = const
v

p+rY

= const

S - =const
pv’
2

P+ pgh+ = const

22. Ilpu nepexojie BOJbI U3 OJHOU TPYObI B APYTryI0, TUaMETp KOTOPOH B 2 paza MEHbIIIE,
CKOPOCTb TEUEHHUS

yYMEHBbIIaeTcs B 2 pas3a
yMEHbIIIaeTcs B 4 pasza
yYBEIIMUMBAETCA B 2 pasza
yBennuuBaeTcs B 4 pasza
23. [Ipu yBenmuueHnn Macchl rpy3a Ipy>KMHHOTO MasiTHUKA B 4 pa3a, mepuo/1
yMEHbIIIaeTcs B 4 pasza
YMEHBIIIAeTCs B 2 pasa
yBeJInuuBaeTcs B 4 pasza
yBeJIMYMBaETCs B 2 pasza
24. MakcumanbHasi CKOPOCTh TAPMOHUYECKUX KOJIEOaHUN paBHA
A

427
4]

2
[ra]

25. [Ipu yBenuueHUH 4acTOTHI KoJieOaHH B 2 pa3a MoJiHasl YHEPTUsl MaTepUAIbHON
TOYKH, COBEPIIAIOIICH rapMOHUYECKUE KOJICOAHMS
yMeHblIaeTcs B 4 pasza
yMEHBIIAETCs B 2 pasza
yBeIMYMUBaeTCs B 4 pasza
YBEIMYMBAETCS B 2 pasza
26. OCHOBHBIM CBOMICTBOM BOJIH SBJISETCS
MepeHoc yacTul 0e3 mepeHoca SHepruu
MEPEHOC PHEPrun 0e3 MepeHoca YacTHII
MEePEHOC, KaK YacCTHIl, TaK U SHEPTUU
27. CBsi3b MEX1y IJTUHOM BOJIHBI U CKOPOCTBIO €€ paClpOCTPAHEHHUS BBIPAKAETCS
bopmynoi
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A=v-v
A=v-T
v
A=—
T
A =2vv
28. Paccrosinue Mexay coceJHUMHU y3J1aMH CTOSYEH BOJIHBI PaBHO

TN

24
29. CBs13b MEX1y dHEpruel U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIBI UMEET BUJT

E =m’c* + pc?
E = pc
E = \/mzcz + pzc2
E=pv
30. OCHOBHOM 3aKOH PEISTUBUCTCKON TUHAMUKH UMEET BU/T

2 2
l-v / c
31. Macca aBrxKylielcs 4acTHIbI BABOE 00JIbIIE MAcChl MOKOSI IPU CKOPOCTH YaCTULIBI

paBHOM
3

C

32. Ecnu ouH 13 ABYX TOUYEUHBIX 3apsA70B YBEIHUUTH B 2 pa3a, yToObl cuiia
KYJIOHOBCKOT'O B3aUMOJEHCTBHS OCTAJIaCh NOCTOSTHHOM, PACCTOSIHUE MEXAY HUMH HaJ0
YBEJIMUUThH B 2 paza
YMEHBIINTD B 2 pa3za

YBCJIUYHUTL B \/E pa3a
YMCHBIINUTL B \/5 pasa
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33. Hampsi>keHHOCTB 2JIEKTPHYECKOTO MOJIS U3MEPSIOT € IIOMOIIbIO IPOOHOTO 3apsja ¢, .

Ecnu BenmnuuHy npoOHOTO 3apsiia yMEHBIIUTE B pa3, TO MOAYJIb HAIPSDKEHHOCTH U3MEPSEMOTO
10JIs

HE U3MEHUTCS

YBEJIMYUTCS B N pa3

YMEHBLIUTCSA B N pa3

YBEIUUUTCA B 1° pa3
34. I'paduk 3aBUCUMOCTH HAIPSHKEHHOCTH E 3IIEKTPOCTaTHUECKOTO MOJIS ABYX
3apsHKEHHBIX MJIOCKOCTEH C OIMHAKOBOM MOBEPXHOCTHOM IIOTHOCTHIO Ha paccTostHuu d npyr

OT Jipyra

+6 -0
0 d X
HNMEET BU]L
E A E A
. >
d 4 >
| d X
L —————
E A E A
—
|
[
d 4 d 4
I
——
N
35. Ha pucynke noka3aHo HanpaBiieHue £ HanpsyKEHHOCTH 3JIEKTPUUYECKOTO MO ABYX

PaBHBIX 10 MOJYJIIO TOYECYHBIX 3apsI0B ¢, U ¢, B TOUKE A, PaBHOYAAJICHHOHN OT 3THX 3aps/10B.
3HaKM 3THUX 3apsAa0B OyayT
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A E
o [ )
q, q,
q,>0,q,<0
q,<0,q9,>0
q,>0,9,>0
q,<0,q,<0
36. IToTok BekTOpa HANPSKEHHOCTH CKBO3b 3AMKHYTYIO IOBEPXHOCTh S, pPaBeH
0
a
€
_4
€
24
€
37. ['pagrieHT moTeHIHaNa 3JIeKTPUYECKOTO MOl OTPHIIATEIBHO 3apPsDKEHHON

OECKOHEYHO INIOCKOCTH B TOUKE A MMEET HalIpaBJICHUC

-0
Al

A=

oV

v
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A WN —

38. EmkocTh kaxaoro konaeHcaropa B 6arapee C =100n@ . O0mas eMKocTh 6atapeu
KOHJEHCAaTOPOB PaBHA [n(D]

40
75
100
400
39. Ha pucynke noka3aHa 3aBHCUMOCTb CHJIBI TOKAa B IIPOBOJTHUKE OT BPEMEHU. 32 BPEMsI
oT 10 ¢ 1o 20 ¢ yepe3 ceueHune 1Mo NPOBOJHUKY MPOLIEI 3apsi/L [K/z]
I
&0
60
40 \
20
5 20 15 20 25 S04
150
200
350
400
40. ConpoTuBieHHe ydacTKa e 4B, IpeICTaBIeHHOTO Ha PUCYHKE, I'/1€ KaXKIbIN

pesuctop R =30 Om, paBHO [OM]
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A R B
— [ —=
R
1
| I |
40
50
75
120
41. Jlammiouka BKJIFOUEHA B ceTh ¢ Hanpsbkenuem 200 B u mpomyckaet Tok 0,5 A. 3a 2
yaca JaMIo4yKa MoTpedsieT S3HEPTUIO PaBHYIO [ :)fc]
200
10°
360-10°
720-10°
42. Bropoe npasuno Kupxroda umeer Bus
D IR =0
ZI R, = const

Y ILR =Y ¢
i k

> LR =>I,R,
i k

43. HanpsikeHHOCTh MarHUTHOTO TOJI B LIEHTPE KPYroBoro BUTKa paauycom 10cm, mo
KOTOpPOMY TeueT TOK 1A, paBHa [A/m]

8

2

10

5
44, B nByx mapasuienpHBIX APYT APYry MPOBOJHUKAX TOK T€UYET B IPOTHUBOMOIOKHBIX
HanpasiieHusx. [IpoBogHuku

MIPUTITUBAIOTCS

OTTaJIKUBAIOTCA

HE B3aUMOJICUCTBYIO JPYT C IPYroM
[IOBOPAYMBAIOTCS B OJTHOM HalpaBJIEHUH
45. Ha pucynke n3o0pakeHbl ce4eHUs ABYX JJIMHHBIX apajIeIbHbIX IPOBOIHUKOB C
ToKamu, npudeM [, =2/, . UaayKuus pe3ynbTUPYIOIIEr0O MarHUTHOTO TI0J1s paBHA HYJIIO B
HEKOTOPOU TOUKE MHTEpBaJla
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46. BuTox npoBo1a HAXOIUTCSA B MATHUTHOM T0JI€, IEPIIEHIUKYIISIPHOM IUIOCKOCTH
BUTKA, U CBOMMH KOHIIAMH 3aMKHYT Ha amrnepMmeTp. MarauTHas HHAYKIHS T0JIS MEHSIETCS C
TEYEHHEM BPEMEHH COTJIACHO rpapuKy. AMIEpMETp NOKaKET HaIUYUE 3JIEKTPUUECKOTO TOKA B
MOMEHT BPEMEHH

B A
i E

or0molc

orlnogo3c

or3ng04c

or0ngodc
47. [Ipy yMEeHBIICHMH MarHUTHOW MHYKIIMHU B 3 pa3a 00beMHasl INIOTHOCTh SHEPTHUH
MarHuTHOTO TOJIs

yBEIIUUYUTCS B 3 pa3a

YMEHBIIUTCS B 3 paza

YMEHbIIUTCSA B 9 pa3

yBeNIU4YUTCS B 9 pa3
48. BemecTtBo, 06naaroniee CHOHTAaHHOW HAMAarHUYEHHOCTHIO B OTCYTCTBHH BHEIIIHETO
MarHuTHOTO TOJIsl, 3TO

JaMarHeTUK

rapaMarHeTHK

(heppomarueTuk

JTURIIEKTPUK
49. Ha pucynke npencrasiieHa netis ructepesuca peppomarneruka. KospruutuBHOU

CHJIC COOTBETCTBYIOT TOUKHU
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1
2
3 Y
0 6 H
5
4
Ou?2
Owml
lu4d
3ub
50. KonebarenbHbIit KOHTYp COCTOUT M3 KOHAEHCATOpa 3IEKTPOEeMKOCThI0 C U KaTyIIKU

MHIAYKTUBHOCTBIO L. Eciu 371€KTpoeMKOCTh KOHIEHCATOpa U UHAYKTUBHOCTh KaTYyIIKU
YBEJIMYMINCH B 3 pa3a, TO MEePHOJ] CBOOOIHBIX AJIEKTPOMArHUTHBIX KOJIEOaHUM B 3TOM KOHTYpe
yBEIMYHTCS B 3 pasa
YMEHBIIUTCSA B 3 pas3a
yBenM4uTCs B 9 paza
HE U3MEHUTCS

51. K nocnegoBaTenbHO COEIMHEHHBIM PE3UCTOPY, KOHACHCATOPY U KATYIIKE MOIaHO

nepemenHoe HanpsbkeHue U. Eciu nagenne HanpsbkeHus: Ha pe3ucrope U =0B , Ha KaTyIlIke

U,=5B U.=2B

Y KOHAEHCAaTOpe , To U paBHO [B ]

~N DN W

52. ITo yuacTky nenu conpotuBieHueM R Teder nepeMeHHbIH TOK, MEHSIOIIMIICS 110
rapMOHUYECKOMY 3aKOHY. Eclii yMeHBIIUTH IEHCTBYIOIIEE HANIPsDKEHUE B 2 pasa, a
COMPOTHBIICHUE YBEIUYUTH B 4 paza, TO MOIIIHOCTh HA ATOM y4acTKe

yMeHbpLIuTCA B 16 pas
yYMEHbIIUTCS B 4 pa3a
yBeIU4YuTCs B 4 pasza
yBenuuures B 16 pa3

53. Ilonnas cucrtema ypaBHeHHP'I MakcBenna st 3JEKTPOMArHMTHOIO IIOJIsI UMECT BU]
-
- - oB -
§ Edl=- j °2ds
7 v Ot

frai=-[ j+22 s
L N
§Bd§=q
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fBds=0
S

Crnenyromas cucreMa ypaBHEHUN

T
iEdlz—!zgdS
Lo b -
fHdlz—!ErdS
§Bd§=o

S

§§d§=o

CIipaBCAjinBa AJid IEPEMCHHOI'0O SJICKTPOMArHuTHOT'O IOJIA

B OTCYTCTBHE 3apsKEHHBIX TeJl U TOKOB MTPOBOJUMOCTH

MIPH HATAYHHA 3apsDKEHHBIX TN M TOKOB IMTPOBOIUMOCTH

B OTCYTCTBHE TOKOB ITPOBOJUMOCTH

B OTCYTCTBHE 3apSKEHHBIX TEJ
54. J1J1 37eKTPOMArHUTHBIX BOJIH XapaKTEPHO SBJIEHHE, KOTOPOE HE SIBIISETCS OOIIUM
CBOMCTBOM BOJIH JTFOOOH TIPUPO/IBI

MpesIoMIIEHHE

MOJISIpU3ALIUS

Tudpakims

uHTEepdepeHIns

IR
55. B 31eKTpoMarHuTHOM BOJTHE, PACIPOCTPAHSIONIEHCS CO CKOPOCTBIO Y | TPOUCXOIAT
- -
KoJIe0aHKs BEKTOPOB HaNPsKEHHOCTEH snekTpuueckoro nojis £ u maruurnoro nons H .
-> o -

Bekropsl £, H u U umeror B3auMHYI0 OpHEHTAIINIO
- e T T
ElLH,E|v, H| v

- - - -

ELH.Elv, vLH

s

- > -

|H,E Lv, vl H

iy &

-> - - o —
IH, E| v, vl|H
56. JIya AB mpenomiuserca B Touke B u uuer no nyru BC. Ecnu n, =const, a n,

YBCIMUYHUBACTCS, TO JIYY HNPCIIOMIISCTCA 110 ITyTU
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57.

58.

AW~

SIBJIeHUE MMOJIHOTO BHYTPEHHETO OTPAXKCHUS HAOIIOIAETCS TP YCIOBHH
n, >n,
n, <n,
n =n,
n, <<n,

Paccrosinne ot mpeamera 10 paccenBaronien JUH3bI 4 cm, PaCCTOSHUE OT JIMH3BI J0

n3zobpaxenus 2 cm. okycHoe paccTosHUE TUH3bI paBHO [ cm/

59.

60.

o

Wl Bjw =

Boab! CTpOro OHpCI[CJ'ICHHOfI M TIOCTOSTHHOM YacTOTHI — 3TO
KOT'€PCHTHBIC BOJIHBI
MOHOXPOMATUYCCKHUEC BOJIHBI
TapMOHUYCCKUEC BOJIHBI
CTOAYUEC BOJIHBI

[[Be KOI'CpCHTHBIC CBCTOBLIC BOJIHBI C A=5001m MNpUXOiAT B HCKOTOPYHO TOYKY

MIPOCTPAHCTBA C Pa3HOCTHIO X01a 2,25 mxm. Pesynbrar untepdepeHIinu B 3Toi Touke OyaeT

61.

max 5 nmopsijka
max 4 nopsiaka
min 5 mopsaka
min 4 nmopsiaka

HpOXO,[[SI 4gcpe3 IUIJICHKY, 3€JICHBIA CBET Ipru YMCHBIICHHUU TOJIIHWHBI IUICHKH

CTaHOBHUTCA

62.

KPacHBIM
HE M3MEHSETCS
(uoseToBBIM
roJyObIM

Judpaxius cBera— 3T0:
HAJIO)KEHUE KOT'ePEHTHBIX BOJH B IPOCTPAHCTBE
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ornbaHne CBETOBBIMHU BOJIHAMH HpeHHTCTBI/Iﬁ
pa3IoKEeHHEe CBETa B CIIEKTP
YHOPSIIOYEHHE KOJIeOAHNI CBETOBOTO BEKTOpa

63. Yucno mwtpuxoB Ha 1 cm TUPaKIMOHHON PEMIETKH ¢ TIEPHOJOM 1 axw paBHO
10
100
1000
10000
64. Jlucriepcusi Ha3bIBACTCS HOPMAIBHOW, €CIHM TPH yMEHBIIEHWW [UIMHBI BOJHBI A

II0Ka3aTeNb NPEJIOMICHUS
YBEJIMYUBAETCS
HE U3MEHSEeTCS
YMEHbIIAETCS

65. WNHTEeHCMBHOCTD CBeTa, MNPOIIEIIIEr0 4Yepe3 MOoJsIpu3aTop U aHaiauzaTop Oyzer

MAaKCHUMAaJIbHOM, €CIIU YTOJ MEXY OCSIMU MOJSIPU3ATOPA U aHATIU3aTOpa PABEH
00
30°
450
60°

66. Ecnu cBer nagaer Ha rpaHully pasjzena IByX AUAIIEKTPUKOB, TO
OTPAKEHHBIN U MPEJTOMIIEHHBIN JTy4H YaCTUYHO NOJIIPU30BaHbI
OTPa)KEHHBIN U IPEJTOMIIEHHBIN JIy4H HE TOJISPU30BaHbI
OTpa)KEHHBIN U MPEJTOMIICHHBIN JIy4H B3aMHO MEPIEHIUKYJIISIPHBI
OTPa)KEHHBIN U IPETOMIIEHHBIN JIy4H MJI0CKONOJISPU30BaHbI

67. [Ipu nBOMHOM Jy4YenpenoMIEeHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTy4H HE MOJIIPU30BaHbI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTy4H YaCTHYHO MOJISPU30BAHbI
OOBIKHOBEHHBI M HEOOBIKHOBEHHBIH JTy4H IJIOCKOIOJISIPU30BAHBI B MapaJlIeIbHBIX
MJIOCKOCTAX
OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTy4H IJIOCKOIOISPU30BaHbI BO
B3aUMHOIEPIEHIUKYISIPHBIX TUIOCKOCTSIX.

68. BeH_[eCTBa, CIIOCOOHBIE MMOBOPAYUBATH IINIOCKOCTD ITOJISIpU3alluU, ABJIAIOTCA
OIITHYCCKHU aKTHUBHBIMH
OIITUYCCKU U30TPOITHBIMHA
OIITUYCCKU aHU30TPOITHBIMHU
OIITHYCCKH HC aKTHMBHBIMH

69. YuusepcanpHas ¢pynkius Kupxroda mist TerioBoro u3nydeHus paBHa
CHEKTPaJIbHOM MOTIOMATENbHOM CIOCOOHOCTH YEPHOTO Tea,
CHEKTPaIbHOM MOTIONMIATENbHON CIIOCOOHOCTH CEPOTo Tea,
CHEKTPaJIbHOM INIOTHOCTH HEPTE€TUUYECKON CBETUMOCTH YE€PHOTO Tela,
CHEKTPaIbHOM MIIOTHOCTU SHEPTETUUECKOW CBETUMOCTH CEPOTo Tella

70. Ha pucyHke mokaszaHa KpuBas 3aBUCHUMOCTH  CIEKTPaJIbHOM  IUIOTHOCTH
HHEPreTUYECKON CBETUMOCTH a0COJIIOTHO 4YepHOro Tena oT AiauHbl BoJHbI npu 8000K. Ecmu

Temneparypy Tena yBenuuuTh 10 16000 K, To [yIMHA BOJHBI COOTBETCTBYIOIAs MaKCUMyMY
U3ITy4YeHus OyeT paBHa HM]
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100
200
600
800

71. VYpaBHenue DifHiTeHA 17151 PoTOdPPEeKTa BhIpakaeT 3aKOH COXpaHEHUs
HMITyJIbCa
SHEpPruun
MOMEHTA UMITYJIbCa
JIEKTPUYECKOT0 3apsizia

72. 3aBUCUMOCTh MAaKCHMaJIbHOM KHHETHYecKoW »sHepruu QotoanexktpoHos W ot

4acTOThl v MaJarouMx Ha (oTodrseMeHT (POTOHOB cooTBeTcTBYeT rpaduk 1. Eciu nanHbIM
(OTOANEMEHT 3aMEHUTh APYruM ¢ OoJjbliel paboTol BbIxoaa, To rpadguxky W = f (v) Oyzner

COOTBETCTBOBATh
w A 3 2 1 4
>V
Y % vy
1
2
3
4
73. Ha PUCYHKE IIPpUBCICHBI JABC BOJIbTAMIICPHBIC XapPaKTCPUCTUKHU OJHOI'O

(I)OTOBJ'ICMCHTa. I[J'ISI 4aCcTOT v nagarommx HSJ’Iy‘lGHHI’I U OCBEIIIEHHOCTEN E CIIpaBCAJINBO
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v, =v,, E <E,
v, =v,, E >E,
v, >v,, E >E,
v, <v,, E <E,
74. JlaBneHue cBeTa Ha YEPHYIO TIOBEPXHOCTh
B 2 pa3a MEHbIIIE, YeM Ha 3€pKaJIbHOW IOBEPXHOCTU
B 2 pa3a 0oJibIlle, 4eM Ha 3epKaJIbHON TIOBEPXHOCTH

OJIMHAKOBO C JIAaBJICHUEM Ha 3ePKATbHOU MOBEPXHOCTH
B 4 pa3a OoJiblile, YeM Ha 3epKaJbHOU MOBEPXHOCTU

75. I[Ipn >¢pdexkre KommToHa s Mmajgaromiero W3JydeHUS JUIMHOW BOJHBI A W
paccessHHOTO M3MydeHus: A' CIpaBeITNBO

A>A

A>A

A=A

A'>>A
76. Ha pucynke wu300pakeHbl CTallMOHApHBIE OPOWTHI aToOMa BOJOPOJA COTJIACHO

Mojienn bopa, a Takke yCIOBHO M300paK€HBI MEPEXOJbl AIEKTPOHA ¢ OJHOM CTAaIlMOHAPHOU
OpOUTBHl HAa JAPYryl0, COMPOBOKIAIONIMECS W3IydeHHEeM KBaHTa HHepruu. MakcuMmanbHOU

4aCTOTC U3JIYYCHHSA B CEPpUHN JlatimaHa COOTBETCTBYECT IIEPEXO]

/
n—1
n=2
n=3 _
=3
Ti=d
Sn—1n
S5n—2n
S5n—3n
2n—>1n
77. Mexay TpeMs HIDKHUMH YPOBHSMH OJHEPIMH JJICKTPOHA B aTroMe BOJOpOJa

MHHHMAJIbHAaA 94aCcToTa IorjiomacMoro (I)OTOHa COOTBCTCTBYCT NCPEXOAY
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E-
E;
E;
E>— Ei
Ei—E,
E,—E;3
Ei—E;
78. JlnvHbl BOJIH e bpoinst A 21aeKkTpoHa, IPOTOHA M ¢r - YaCTHULBI, ABHXKYIIUXCS C
OJHOM M TOM K€ CKOPOCTBIO CBA3aHHBI COOTHOIIIEHUEM
A > A, >,
A, <4, <4,
A, > A, <A,
A =4,=2,
79. BepostHOCTh  OOHApYKHTH  DJIEKTPOH HA  y4acTKe (a,b) OJTHOMEPHOTO

NOTCHIUAJIbHOT'O sIIHKa C OECKOHEYHO BBICOKMMHM CTEHKAMHU BBIYHCIISETCS IO (bopMyne

b
W:dex, I1€ @ - IUIOTHOCTh BEPOSITHOCTH, ompexaensiemas y - (ynkuueir. Ecniu y -

a

GyHKIMS UMeeT BUJ, YKa3aHHBI Ha PHUCYHKE, TO BEpPOSITHOCTh OOHAPYKHUTh 3JEKTPOH Ha

L L
y4dacTke 3 <x< 5 paBHa

.
13
(S
P~

0 | = [\)|>_¢ | — 5|b.>
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80. YacTep MCXOIHBIX PAJMOAKTUBHBIX SICP PacHaJaroOlIUMXCs 3a BPEMsS pPaBHOE IBYM

nepuoaam mnoJrypaciiaaga, paBHa

3

©l—= = 0 — &

81. B pesynbrare f - pacnana sjpa ¢ MOPSIAKOBBIM HOMEPOM Z, 00pa3yeTcsi SJIEMEHT C

MOPSAKOBBIM HOMEpOM B Tabnuiie MeHieneeBa
7+2
Z+1
Z-1
Z-2
82. Snpo wu3oToma ypaHa 29328U MOCJE HECKOJIbKUX PAJUOAKTUBHBIX pacraaoB
MIpeBpaIiaeTcs B Aapo U30ToMa 29324U B pe3yabTare

OJTHOTO ¢ W JBYX [ pacmajioB

OJIHOTO ¢¢ W OJHOTO [ pacmajos

IBYX o W JABYX [ pacmamoB

TaKO€ IMPEBPAIICHNE HEBO3MOXKHO

6.1.4. Kpumepuu hopmuposanus oueHoK no mecmosovim 3a0aHuIM

(xonTponupyembie komnerenuun OIIK-1, OIIK-2, OIIK-5):
Tecm — cuctema CTaHIAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS aBTOMATHU3UPOBATH MPOLELYPY
U3MEpeHusi YpOBHS 3HAaHUM W yMeHuUd cTyaeHTta. OJHO TECTOBOE 3aJaHuEe M0 JUCIUILIUHE
«Duszuka» coaepKuT 25 3adanuii. 3a TECT CTYACHT MOKET IOJIY4YUTh 10 6 Hannos..
(5-6 6annos) — moinyyaroT oOydarouluecs: ¢ MPaBWIBHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIE
BOMpPOCHL. BoinosHeno 22-25 npeyioKeHHbIX TECTOBBIX BOIPOCOB;
(4-5 6annos) — monyyaroT oOydarolIuecs ¢ MPABHIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
BOIpocChl. BeinonHeno 19-21 3agaHHBIX TECTOBBIX BOIIPOCOB;
(4-5 6annos) — monyyaroT oOydaroliuecs ¢ MPaBUIBHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 60 —=79% oT o611ero o6bemMa 3aJaHHbIX TECTOBBIX BOIIPOCOB;
(3-4 6anna) — nomyyaroT oOyUaroIEcs MPABIIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOMIPOCHI

— Boinonneno 15-18 3agaHHBIX TECTOBBIX BOIIPOCOB;
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(0-3 6anna) — nony4aroT 00yJAOIINUECS C IPABIILHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl. BeimonHeHo 0-143a1aHHbIX TECTOBBIX BOIIPOCOB. B 3TOM cilydae cTyAeHTY BbICTaBIIsAETCS
0 6annos.
6.2.Ouyenounvie mamepuansvl 0711 RPOMENCYMOUHOU ammecmayuu.
Lenvio npomescymounvix ammecmayuil MO0 AUCUMILIMHE SIBJISETCS OLEHKA KauyecTBa
OCBOEHUS JUCLMILIMHBI 00y4aroUUMUCS.

[Ipomexxyrounasi aTrecTanus TpeAHa3HA4YeHA I OOBEKTHBHOTO TIOATBEPXKICHUS U
OIICHUBAHMs JOCTHUTHYTBHIX PE3yJAbTATOB OOYYECHHS TOCIE 3aBEPIICHUS HM3YYCHUS JWCIUTLTAHBI.
OcymiecTBisercss B KOHIIE CEMecTpa U MpeAcTaBisieT o000l HTOrOBYIO OIIEHKY 3HAHUU IO
muciurnHe «Pusuka» B BHUAE TpoBeaeHMs 3adera (mocie 1 cemectpa) u skx3ameHa (mocie 2
JK3aMeHa).

[IpomexyTouHas aTTrecTalisi MOKET MPOBOJUTHCS B YCTHOM WM nmucbMeHHOHN dopme. Ha

MIPOMEXYTOUHYIO aTTECTAlUI0 OTBOIUTCS 10 30 Hannos.

6.2.1. Bonpocwt na zauem (konmpoaupyemwie komnemenuuu OIIK-1 u OIIK-2)

1. Kunematuka. OCHOBHbIE (JOPMYIIBI PABHOMEPHOTO U PAaBHOIIEPEMEHHOT'O JBMKECHHUSL.
BektopHble U ckansipHbie BequuuHbl. [lepemenienue, CKopocTh, yckopenue. MuepnuanbHbie
cucteMsbl otueta. [IpuHumn otHocuTensHOCTH ["anumes.

2. Jlunamuka. 3akoHbl HptoToHa. Criia BCEMUPHOTO TATOTEHUS, CHJIa PEAKIIMU OMOPbI, CHIIA
Tpenust. Cuiia ynpyroctu, ynpyrue u rmjaactuueckue aedopmaruu, moayns FOura.
Heunnepuunaneusie cuctemsl otcuera. Cunna naepunu u cuia Kopuomnuca.

3. Hwmmnynbc Tena. 3aK0H COXpaHEHUs UMITyJbca. PeakTHBHOE ABUKEHHE.

4. Pabota, 3Heprus, MOIHOCTh. Pa3nmuuHbie BUABI SHEPTUU. 3aMKHYTBIC CUCTEMBI. 3aKOH
COXpaHEeHUs dHEpruu. /uccunaTuBHbIE CUJIBL.

5. JBuwxenue no okpy>kHOCTH. OcHOBHBIEC (DOPMYIIbI KHHEMATHKHU BPAIIATEIILHOTO JBIKEHUSI.

6. OcHoBHbIE GOPMYIIBI JUHAMHUKHI BPALIATEILHOTO JIBMKEHUS. MOMEHT CUJIbI, MOMEHT
WHEpPLUUH, MOMEHT UMITYJIbCA. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

7. BpamatenbHoe ABHKEHHE: pab0Ta, MOIIHOCTh, KUHETHYECKAast SHEPTUs. Y CIIOBUS
paBHOBecus Teil. Teopema Ilreiinepa.

8. T'mapo- m aspocraTtuka. OCHOBHbIE CBOMCTBA KUAKOCTHU. 3aKoH [lackans.
I'unpocratudeckoe gasinenue. CooOmaromuecs cocyabl. Cuna Apxumena.

9. T'uzppo- m a’sponvHaMuKa. 3aKOH HENPEPHIBHOCTH MOTOKA. 3akOoH bepHymnu. BHyrpeHnHee
TpeHHe B KHUAKOCTAX. Bsskocts. ®opmyna Crokca. TypOyneHTHoe TedeHue. Ywucio

Peitnonrca.
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10.
11.

12.

13.

14.
15.

16.

17.

18.

3akoHBbI HIeaNbHbIX ra3oB. YpaBHenue Kaitnepona. Yucino ABoraapo. Macca MoJiekyit.
OcHOBHBIE MOJIOKEHUS U (POPMYIIBI MOJIEKYIAPHO-KHHETUYECKONH TEOPUH HICAITBHOTO Ta3a.
CKOpOCTb 1 SHEPI'Us MOJIEKYJI Fa30B.

Pacnipenenenrie MakcBemia jis CKOpocTei MoJiekyn raza. Haubosiee BeposTHast U cpeaHsis
KBaJIpaTU4YHasi CKOPOCTh MOJIEKYJI.

Bapomerpuueckass ¢opmyna. Pacnpenenenne bombprmana. Cpemssis AmuHa CBOOOIHOTO
npobera 4acTuil.

SIBnenHust nepeHoca: TEIIONPOBOAHOCTb, MU Y3Hsl, BHyTpEHHEe TpeHue. ['paaueHT Temna.
BuyTpeHnHss sHeprus uaeanbHoro rasza. Anuadbaruueckuil nmpouecc. Pabora u TemioemMkocTb
nporuecca. [lepBoe Hauano TepMOAMHAMHUKH.

BTtopoe Hawano TepMOIWHAMHMKH IS TEIUIOBBIX MOTOKOB. TeruoBbie Mammubl. KITJ{
TEIUIOBBIX MallIHH.

OHtponus. Bropoe Hawano tepmonmHamuku ansa sHTponuu. Imkn Kapno. KIIJ[ nukia
Kapmro.

Peanbnblii ra3. VYpaBHenue Ban-nep-Baansca. M3zorepma peanpHOoro rasza. ®a3zoBbie

EpEXOJbI. TertoBeIC CBOMCTBA TBEPABIX TECII. HOBerHOCTHOG HaTsSKCHUC XKUIKOCTH.

6.2.2. Bopochbl HA k3aMeH (KOHTpoJupyeMmbie komnerennun OITK-1 n OIIK-2
Onektpoctatuka. OCHOBHBbIE 3aKOHBI. 3akoH KynoHa. DieKTpuyeckoe MmoJjie B BaKyyMe.
CuiioBasi U dHEPreTUYecKas XapaKTEPHUCTHKA AICKTPUYECKOTo mojisa. CHIIOBBIC JIMHHHM H
SKBUIIOTCHITUAIBHBIC TMOBEPXHOCTH JJIGKTPOCTATHYECKOTO Toys. HamnpspkeHHOCTh |
TPaJIMCHT MOTEHITMAJIa JIEKTPUUECKOTO TTOJIS.

[IpoBogHuKK B 3ekTpudeckoM moje. Teopema ['aycca. JIMANIEKTPUKH B AICKTPUYECKOM
none. Ilomsapusyemocts u  mojsipusanus — AudJeKTpuka. [loToOk ©W  IUPKYIAIUS
AIIEKTPUYECKOTO TOJIsi B BaKyyMe€ M B JIUIJIEKTPUKE. DIEKTPOeMKOCThb. KoHIeHcaTopsbl.
DHeprus MEKTpUIecKoro noJist. CerHeTO ICKTPUKH.

Onekrpuyeckuii Tok. Crila TOKa ¥ TUIOTHOCTh TOKAa. YPaBHEHHE HENPEPHIBHOCTU. JIMHUHK
Toka. 3akoH Owma Juid yyacTka Lend U JoKaiubHbli 3akoH Owma. Ilpupona
ANIEKTPOCONPOTUBIICHUS B METaJIIaX.

[IpoBOAMMOCTD pa3NMUHBIX Cpel. 30HHAs TEOpUs TBEPAOTO Tena. DIEKTPOJIU3, 3aKOHBI
Qapanes. BakyymHas u ¢usnueckas 3JeKTpoHUKa (yCTpOWCTBa U MPHUOOPHI). DMHCCHS
3apsOKEHHBIX YaCTHI], €€ pa3HOBUAHOCTH. ONEKTPUYECKH TOK B rasax. [lmasma.
DNEKTPOHHBIE CBOICTBAa MOJYHNPOBOJHUKOB, p-n mepexoabl. [lomynmpoBOIHUKOBBIE

YCTPOMCTBA.
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10.

1.

12.

13.

14.

15.

16.

Croponnue cunbl. DJIC. 3akon Oma mns monHoW mermw. 3akonbl Kupxroda. TemmoBoe
neiictBue Toka. 3akoH Jxoynsa-JleHma. 3aBUCHMOCTb CONPOTHUBJIEHMSI MIPOBOJHHUKA OT
Temneparypbl. CBEpXIPOBOJUMOCTb.

Maruuthsble siBieHus. OCHOBHbBIE 3aKOHOMEPHOCTH. MaruutHoe nose B Bakyyme. CuiioBas
U DHEpPreTUYecKas XapaKTepUCTUKAa MarHUTHOTO 1oJisi. CUJIOBble TUHUM MAarHUTHOTO TOJIS.
3akoH buo-Casapa-Jlamnaca. Cuna Jlopenua. 3akon Amnepa. HaykTuBHOCTh. MarHuTHbie
CBOMCTBaA pa3zauy4HbIX cpell. eppoMarHeTuky.

OnextpoMarauTHas UHAYKIUA. DJC MHAYKIMM U MHAYKIUOHHBIN ToK. OmnbiTel dapanes.
[IpaBuno Jlenna. Toku ®@yko. Camounaykuus. [IoToKk U HUPKYISAIUS MarHUTHOTO TOJIA B
BakyyMme. CBsI3b MArHUTHOTO U 3JIEKTPUYECKOTO IMOJISL.

[ToTOK M HUPKYISAIMS IEKTPOMAarHUTHOTO M0JIA B cpefie. BuxpeBoe anekrpuyeckoe noje u
TOKM CMEIIeHUs. YpaBHEHHMs MakcBena. DJIeKTpOMarHuTHele KojebaHus (CBOOOIHbBIE U
3aryxatoiue). @opmyna Tomrncona. Pe3oHaHc 311eKTpOMAarHUTHBIX KOJIEOaHUN B KOHTYpE.
BoinyxxeHHble anekTpoMarHuTHele koseOanus. [lepemennsiii Tok. 3akoH Oma Juisl 1enu
MEPEMEHHOTO TOKAa. JIEKTPOMAarHWTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Bexrop Ilotituara. O6beMHas TNIOTHOCTH SHEPTUU U UMITYJIBCA JIEKTPOMArHUTHON BOJTHBI.
CaolictBa cBeTOBbIX BOJIH. [llkama »iekTpoMarHUTHBIX BOJH. CKOpPOCTh CBETa, €€
ompenenenue. OmnwpiT MalikenbcoHa-Mopau. 3HaueHue ckopoctu cBera mia  CTO.
Onrtuuecknii 3pdexr Homtepa. Jlapnenne cBeta, onbIThl Jlebenena.

JlyyeBas (reomerpuueckas OINTHKAa), €€ OCHOBHbIE 3aKkOHBI. JIuH3bI, 3epkana. Popmyna
TOHKOM JuH3bL. AOeppauuu. lleHTpupoBaHHbIE onTHYECKHE CHUCTeMbl. ONTHYecKue
puOOPHI, UX BO3MOKHOCTH. DOTOMETPUS, ABE CUCTEMBI SAUMHUIL (POTOMETPHH.

TennoBoe wu3iydeHne. AOCOIIOTHO 4YEpHOE Tello, cepble Tena. 3akoH Kupxroda. 3akoH
cmenienus Buna. Pa6oter Ilnanka. KpuBas Ilnanka. 3navenuwe pabor Ilmanka s
000CHOBaHHUSI KOPITYCKYJIAPHOU MPUPOIBI CBETA.

KsanrtoBas npupona csera. ®otospdekr, ero 3akonsl. Paboter CrosieroBa n DHHIITEHHA.
Omneitel bote. Paccesnne Komnrona. KBaHThI cBeTa, MX XapaKTEpUCTUKH.

[Tormomenue cBera. 3akon byrepa-JlambOepra-bepa. CrnoHTaHHOE | BBIHYKIECHHOE
n3ilyuyeHue csera, noaxon Ilmanka m OiHmuTeiiHa. OCHOBBI KBAaHTOBOM 3JIEKTPOHHUKHU.
AxtusHas cpena. Jlazepel. CBolCcTBa Ja3epHOro U3ny4eHus. Hennnelinas onTuka.
Wntepdepennus n auppaxkuus ceeta. dudpaxumonnas pemrerka. KorepeHTHas omnTuka.
[Tonsipuzanus ceera. Jlucnepcus cBera. DIEKTPOHHASI TEOPUS TUCIIEPCUN.

Crpoenne aroma. OmnbiTel Pesepdopaa mo paccesauio anbga vactun. Iloctynater bopa.

3KCHepI/IMeHTaJ'ILHOC JOKa3aTCJIbCTBO JUCKPETHOCTU OSHCEPTCTUUCCKHUX ypOBHCfI arToMa
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(onbrTel @panka u ['epua). JInHeWuaTslil ClIEKTp aTOMa BOJOPOJAA. DJIEMEHTapHasl TEOpHs
aToMa Bojopoaa no bopy.

17.'unote3a ne-bpoiinsa. BonHoBble cBoiicTBa BemiecTBa. COOTHOIIEHNUE HEONPEAEIEHHOCTEN
JUISL KOOPIMHAT ¥ UMIYJIbCOB. BonHOBas QyHKIMS M ee craTucTHyeckuii cmbici. OoOmiee
ypaBHenue llpeaunrepa.

18. DnemenTsl kBaHTOBOM (usuku. CruH anekrpoHa. KBantoseie uucna. [Ipunnun Ilaynu.

[Iepnoanueckas cucrema aemenToB (.M. Menneneesa.

7. Memoouueckue mamepuansl, onpeoensaioujue npoyeoypvl OUeHUBAHUA 3HAHUIL,
YMEHUIl, HABBIKOG U (Uu) Onbima oeameabHoCmu
MaxkcumanbHast cymma (100 OamioB), HaOupaemasl CTYAEHTOM IO JWCUUIUIMHE BKIIIOYAET JBE
COCTaBJISIOLIHE!

nepeas cocmaenAlowas — OLEHKa pEeryaspHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJTHEHUST CTYJACHTOM Y4eOHOW pabOThl MO HM3YYECHHWIO AUCIUIUIMHBI B TEUYEHHE TIEpHOJa
M3y4YeHUsl NTUCIUIUINHBI (CeMecTpa, WM HECKOJIBKUX CEMECTpoB) (cymma — He Oosee 70 GamioB).
bannbl, xapakTepu3yromue ycreBaeMOoCTh CTyJEHTa M0 TUCIUIUIMHE, HAOUPAIOTCS UM B TEUEHUE
BCETO Meprojia 00y4eHHs 3a U3yYeHHE OTACIbHBIX TEM U BBIIIOJHEHHE OTJCNIbHBIX BUJIOB padoT.

emopas cocmasnAwas — OlIEHKa 3HaHUM CTyJeHTa IO pe3yibTaTaM IMPOMEXYTOUHON
arrectaruu (He 6omaee 30 —6amioB).

Kputepuem oneHku ypoBHS CcHOPMHPOBAHHOCTH KOMIETEHIMH B paMKax ydeOHOU
nucuuiuinabl «dusuka» B [ cemecTpe sBisgercs zauem (0o 30 6annos).
3auer mnoay4arT oO0ydarolmuecs, KOTOpblE OpPUEHTUPYIOTCS B MaTepuaine, OTBedalT 0e3
3aTPYAHCHHH, JOMYCKAIOT HE3HAYMTEJIbHOE KOJUYeCTBO OomuOoK. BrimoaHeHo He MeHee 2/3 Bcei
paboTsl U pemeHo 55% 3aaay.

Kputepuem oneHku ypoBHS C(HOPMHUPOBAHHOCTH KOMIETEHIIMH B paMKax y4eOHOU
mucuumniel «Dusukay Bo Il cemecTpe sBnseTCS IK3AMEH.

Ouenka «omauunon— om 91 0o 100 6annoe — TeOPETUUECKOE COAEPKAHUE Kypca OCBOEHO
MOJIHOCTHIO, 0€3 MPOoOesioB, HEOOXOAUMbIE MPAKTUIECKUE HABBIKH PAOOTHI C OCBOCHHBIM
Matepuanom cpopmupoBaHbl. Bee mpeaycMoTpeHHbIe mporpaMMoii 00yueHus ydeOHbIe 3aJaHus
BBITIOJTHEHBI, KAYECTBO UX BBHITIOJHEHUS OIIEHEHO YHCIOM 0aiioB, OM3KUM K MakcuMalbHOMY. Ha
9K3aMEHE CTYJEHT JAEMOHCTPUPYET TTTyOOKHe 3HAHUS MPEyCMOTPEHHOTO MPOTrpaMMOi MaTepuaa,
YMEET YETKO, JAKOHUYHO U JIOTUYECKH MO CIE0BATENIbHO OTBEYATh HA TIOCTABJICHHBIE BOITPOCHI.

Ouenka «xopouwoy» —om 81 00 90 6annoeé — TEOPETUUECKOE COJAEPKAHUE Kypca OCBOEHO,

HCO6XO,[[I/IMBIC MPAaKTUYCCKUC HABBIKU paGOTLI C(bOpMI/IpOBaHLI, BBITIOJTHCHHBIC y‘{C6HBIC 3aJaHus
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COJIepKaT He3HAYUTEIbHBIC OMMOKU. Ha sK3aMeHe CTYIeHT AEMOHCTPHPYET TBEPI0EC 3HAHUS
OCHOBHOTO (IPOTrPaMMHOTO) MaTepualia, yMeeT 4eTKO, TPaMOTHO, 03 CYIIIECTBEHHBIX HETOYHOCTEH
OTBEYaTh Ha IMOCTABJICHHBIC BOIIPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOPETHUECKOE CONEpPKAHUE
Kypca OCBOCHO HE IMOJIHOCTHhIO, HEOOXOIMMBIC NMPAKTHYECKHUE HABBIKH PabOTHI c(HOpMHpPOBAHBI
JaCTUYHO, BBIMOJIHCHHBIC y4eOHBIC 3aaHusl cojiepkar rpyObie ommOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOI'O MaTepualia, OTBETHI COJEP)KAT HETOYHOCTH, CJIabo
apryMEHTHPOBAHBI, HAPYIICHA ITOCIICIOBATSIIBHOCTD H3JI0KCHHS MaTeprala

Ouyenka «neyooesiemeopumenvho» — om 36 0o 60 6annoe — TEOPETUIECKOE CONIEPKAHUE
Kypca HE OCBOCHO, HEOOXOIUMBbIC TMPAKTUYCCKHE HAaBBIKM paboThl HE CHOPMHUPOBAHBI,
BBITIOJTHEHHBIC YUIeOHBIC 3aJaHMsI COJICPIKAT TPYObIe OITUOKH, JOTOJHUTEIIbHAS CaMOCTOSITEIbHAS
paboTa Haj MaTepWajJoM Kypca HE TPHBEACT K CYINECTBEHHOMY TOBBIIICHUIO KadecTBa

BBITIOJTHEHUST YUeOHBIX 3amanuii. Ha sk3aMeHe CTyJIeHT AEMOHCTpUPYeT He3HaHUE 3HAYMTEIBHOU

JaCTH IPOrpaMMHOro marcpuajia, CymiCCTBCHHBIC OmMOKM B OTBETax Ha BOIIPOCBI, HCYMCHHC

OPUCHTHPOBATLCA B MATCPUAJIC, HC3HAHUEC OCHOBHBIX HOHATHH JAUCIUITIINHBI.

Tunossie 3ananus, obecneunBaromue popmupoBanue komrnerenmuii OIMK-1, OIMK-2,

OIIK-5, OIIK-6 npeacrasieHsl B Ta0nHIlE 3.

Taobauya 3. Pe3ynomamul 0céoeHus yueoHoul OUCUURTUHBL, ROOJJIeHcaujie nposepKe

Pe3ynomamol 00yuenus
(komnemenuuu)

OcHnogHnble nokazamenu OyeHKU
pe3yiomamog ooyuenus

Buo ouyenounozo mamepuana,
obecneuusaroujue hopmuposanue
KomnemeHyuil

OIIK- I-ctiocobHOCTH
WCIIOJIb30BATh OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYYHBIX JUCIHITIIHH
B IpodeCCHOHATLHOM
JeSTEbHOCTH, IPUMEHSTh
METO/Ibl MATEMATHYECKOT O
aHalu3a U MaTeMaTHIeCKOro
(KOMITBIOTEPHOTO)
MOJICTTUPOBAHUSI, TECOPETHUECKOTO
U DKCIIEPUMEHTAIBHOTO
HCCIIeIOBAHUS

3namop: OCHOBHBIC (PU3MUCCKIE
SBIICHUS, PyHAaMEHTAIbHbIE
MTOHSTHS, 3aKOHBI U TEOPUHU
KJIAaCCUYECKOW U COBPEMEHHOM
(hu3uKwy;

- OCHOBHBIE CHCTEMBI €IUHUIT
n3MepeHnst (PU3NIEeCKUX BEITHYNH;
- OCHOBHBIE MaTEMaTHYECKIE
METO/IBI, UCIIOB3yEMBIE ITPH
perreHnn (pU3NIEeCKUX 3a/1a4;

- ¢usnyecKkre acrleKThl SBICHUH,
BEI3BIBAIOIINX OCOOBIE HATPY3KH
W BO3JCWUCTBUS HA 3[aHUA U
COOpYKEHUs

TurnoBkIe OLIEHOUHBIE MaTEPHAIIBI
JUTSL YCTHOTO KOJUTOKBHYMa
(paszoenvt 6.1.1)

THIIOBBIE TECTOBBIC 3aaHHS
(pazoen 6.1.3.);

THIIOBBIE OI[CHOYHBIC MAaTEPHAIIbI
K 3auery (pazoen 6.2.1)

THIIOBBIE OI[CHOYHBIC MAaTEPHAIIbI
K 9K3aMeHy (pazden 6.2.2)

Ymems: - npumensts
HOJIy4eHHbBIE 3HAHUS 10 PU3HKe
P U3YYCHHH JPYTHX
JMCLHUILUIAH, BBIICISATH
KOHKpETHOE (hPHU3NIECKOe
COZIepKaHUE B IPHKIIATHBIX
3a7a4ax npohecCuOHaIbHON
JeATEIbHOCTH;

TUMoBbIE OIICHOYHBIE MATEPHAITBI
JUIS YCTHOTO KOJIJIOKBHYMa
(pazoenwvt 6.1.1),;
OIICHOYHBIE MATEPUAIIBI JITIS
CaMOCTOSATEIBHON PabOTHI
(Temsr)

(pazoen 4.4)
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- IJIAHUPOBATh U TPOBOAUTH
HECII0’KHBIE IKCIIEpUMEHTANIbHBIE
UCCIIEZIOBAHHUS;

- OOBSICHATH B paMKaX OCHOBHBIX
(U3NYIECKNX 3aKOHOB
pe3yabTaThl, HOJTy4eHHBIC B
IIPOLIECCE IKCIIEPUMEHTA;

- CTPOMTH IPOCTENUILINE
TEOpPETHUYECKUE MOJETH
(hU3HYECKUX SBICHUIA;

- TIPENICTaBIIATh PE3YbTATHI
3KCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX UCCIIEIOBAHUI B
rpaduiecKkoM BHJIE

O11cHOYHBIE MATEPHAIIBI JJIST
BBIMOJTHEHUE JT1a00PaTOPHBIX
pabot (Ha3BaHue padoT) (pazden
4.3)

Bnaoembs:
- IEPBUYHBIMU HaBbIKaMH U
OCHOBHBIMHU METOJaMM PCIICHUSA
(uznvecKux 3aaa4 u3
OOIIENHKEHEPHBIX U
po¢heCCHOHANBHBIX JUCIUILINH;
- COBPEMEHHOW Hay4YHOM
anrnaparypoi, HaBbIKaMH BeJEHUs
(hU3HYEcKOro SKCIIepUMEHTa;
- OCHOBHBIMHU COBPEMEHHBIMU
METO/IaMH ITOCTAaHOBKH,
WCCIICIOBAHUS W PEIICHUS 3a/1a4
MEXaHHKH;
- IPEJICTAaBJICHUSIMH O
MaTeMaTHYECKOM armapare,
MPUMEHSIEMOM B Pa3IMIHbBIX
pasnenax (GpU3MKH;
- MPE/ICTABICHUSIMA 0
(hyHImaMeHTaTFHOM  XapakTepe
OCHOBHBIX (hu3IIecKux
3aKOHOB;
- IPEJICTaBJICHUSMH 00 OCHOBHBIX
MOJIENISIX, UCTIONIE3YEMBIX B
COBpEMEHHOH (hH3HUKE;
- IPEJICTABJICHUSIMH O POJIU
SKCIIEpUMEHTA B (PHU3HKE;

- MIPEICTaBICHUSIMHU 0
rpobiemax COBpPEMEHHOI
(huzukwy, OITPEIENSFOIINX
pa3BHTHE TIepPeIOBBIX
TEXHOJIOTUI B obnactu
JJIEKTPOHHOTO
pUOOPOCTPOCHHSL.

TuNoBbIC OIICHOUHBIC MaTEPHATIBI
JUIsl yCTHOTO KOJJIOKBUYMa
(paszoenvt 6.1.1);

OILICHOYHBIC MATEPHUAIIBI JIJIS
BBITIOJTHEHHUE JIA00OPATOPHBIX
pabort (Ha3zBaHme paboT) (pazoden
4.3)

OIIK-2 — c1ocOOHOCTH BBISSBUTH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po0JieM, BOSHUKAIOIINX B XOJIE
npoheccroHaIbHON
JESTENbHOCTH, IPUBJICYD AJIS UX
pELIEHHS COOTBETCTBYIOIINMA
(hM3HKO-MaTeMaTHICCKU T
arnmapart

3namop COBPCMCHHBIC
IpeaACTaBJICHHUA O IPHUPOJLC
OCHOBHBIX (1)I/I3I/ILI€CKI/IX HBJ'IGHPIﬁ,
O IpUYUHax

HNX BOZHHMKHOBCHHA U
B3aHMMOCBA3H,

- OCHOBHBIC (1)14314%01(1/16 3aKOHBI,
JIeKamuye B OCHOBEC COBpeMCHHOﬁ

TurnoBkIe OLIEHOUHBIE MaTEPHAITBI
JUISL YCTHOTO KOJUTOKBHYMa
(pazoenwvi 6.1.1)

THITOBBIE OI[EHOYHBIC MaTEPHAIIbI
K 3a4eTy (pazden 6.2.1)

TUIIOBBIE OLIEHOYHBIE MAaTEpHAIIBI
K 9K3aMeRny (pasoen 6.2.2)
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TEXHUKHU U TEXHOJIOTHH;
- CBSI3b (DU3UKHU C IPYTHMH
HayKaMH, Poiib PU3NICCKUX
3aKOHOMEPHOCTEN

Ymemn:

- popMyJIMUpPOBaTH OCHOBHBIC
(hu3HUeCcKHe 3aKOHBI;

- IPUMEHSTD JJIS1 O CAHHS
SIBIICHWUH M3BECTHBIE (pru3nUecKue
MOJIEIH;

- IPUMEHSTH 3HAHUSA O
(hM3HUECKUX CBOWCTBAaX OOBEKTOB
U SIBJICHUI B IIPAKTUYECKON
JeATebHOCTH;

- HCIIOJIB30BaTh 3aKOHBI (PH3UKH
JUISL pellIeHHs TPUKIIaIHBIX 3a]a4;
- aHAJNM3UPOBATH PE3YIHTATHI
JKCIEPUMEHTA, OLICHUBATh
IOTrPEIIHOCTH U3MEPEHUI

TUMOBBIE OIIEHOYHBIC MATEPHAIIBI
JUTSl YCTHOTO KOJUTOKBHYMa
(pazoenwvi 6.1.1)

THIIOBBIE TECTOBBIE 3aaHUS

(pazoen 6.1.3.);

Bnaoems:

- HaBBIKAMH OIHMCAHMSI OCHOBHBIX
(hU3HYECKUX SBJICHHIA;

- HaBBIKAMH PEIICHHUS THUITOBBIX
(buznveckux 3aaa4d

THUIOBBIC OILICHOUHBIC MAaTEPHATIBI
JUIsL YCTHOTO KOJIJIOKBHYMa
(paszoenvt 6.1.1)

THIIOBBIC TECTOBbBIE 3aaHUS

(pasoen 6.1.3.);

OIIK-5 — crtoco6HOCTH
HCTIOJIb30BaTh OCHOBHBIC
TIpHEMBI 00pabOTKH U
MpeICTaBICHUS
9KCTIEPUMEHTAIILHBIX JaHHBIX

3uamop:

-TEXHOJIOTHH 00pabOTKH
pasnuuHoi nHMOopMarwH (TEKCTa,
3JICKTPOHHBIX TaOJIHII,
3JIEKTPOHHBIX Mpe3eHTaIu, 0a3
JTAHHBIX);

-HHCTPYMEHTAJIFHBIE CPEACTBA
KOMITBIOTEPHOH TpaduKy;
-CTaHapTHBIC OPUCHBIC
MIPOTPaMMBI U TIAKETHI;
-OCHOBHBIE YHCIIEHHBIE METO/IBI
penIeHust 3a1a4 1 00paboTKH
PEe3yJIbTaTOB U3MEPEHUN.

Ymempn:

-00pabaThIBaTh TEKCTOBYIO U
rpaduyeckyro nHHOpMAIHIO,
3JIEKTPOHHBIE TaOJIUIIBI, CPENCTBA
3JIEKTPOHHBIX MPE3EHTALNH,
CTPOUTH TpauKu K
nabopaTopHBIM paboTam;
-TIPEICTABIATH PA3INIHBIMU
criocobamMu GU3NYECKYIO
nH(MOpMaIHIo;

(hopMyIupOBaTH OCHOBHBIE
(u3nUecKre 3aKOHbI U IPUMEHSATh
ULl OUCAaHUS (PU3HUECKUX
SBJICHUH U3BECTHBIE (pru3nueckue
MOJIETIH.

OHCHO‘IHBIe Marepualibl 1A
BBITTOJTHEHUE Ta00pPaTOPHBIX
pabort (Ha3BaHHE paboT) (pazoden
4.3)
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Bnaoemy:

-HaBBIKAMH Pa0OTEHI €
KOMITBIOTEPOM KaK CPEACTBOM
yIpaByieHus HHPOPMAIEH.

- [Ipuemamu paboOTHI ¢ OPHUCHBIM
U IPYTUM MPOrPaMMHBIM
obecrieueHrneM

OIIK-6 — criocoOHOCTH
OCYIIECTBIIATh TOHUCK,
XpaHeHue, 00pabOTKy U aHAIH3
“H(OpMAIUK U3 pas3IUUHbIX
HNCTOYHUKOB U 633 JaHHBIX,
MPEJCTABIIATH €€ B TPEOyeMOM
(dhopmaTe ¢ UCTIOIB30BAHUEM
WH(POPMAITUOHHBIX,
KOMIIBIOTCPHBIX U CETCBBIX
TEXHOJIOTUH

3namop:

- CIIOCOOKI MCITONB30BaAHUS
KOMITBIOTEPHBIX U
UH(OPMAITMOHHBIX TEXHOJIOTHIA B
MPAKTUYECKOU AESITENbHOCTH;

- METOJIbI (PU3UUECKUX
UCCIEIOBAHUN U U3MEPEHUI;
-OCHOBHBIE (PU3UYECKUE SBIICHUS,
MOJIETTH ¥ IKCIIEPUMEHTEI.

Ymemo:

-IIPUMECHATH BBIYUCIUTCIIBHYIO
TEXHUKY IJId PECHICHUA
IMMPAKTUYCCKUX 3a1aa4,

-[Ipy¥ IOMOUIX KOMITBIOTEpA
YHUCIICHHO peIlaTh
BBIYUCINTCIBHBIC (1)I/I3I/I‘ICCKI/IC
3a7a49u, 00pabaThIBaTh JAHHBIX
(hU3UIECKOr0 IKCIIEPUMEHTA,
MOJZIEIUPOBATH (PU3NUCCKUE
SIBIICHUS;

-IIPEACTaBIATh HH(POPMAITHIO O
pe3yabpTaTax AEsSTEbHOCTH B
BU/IC IPa(UKOB;

-CTPOUTH MaTeMaTHIeCKHe
MOJIENH TS OTTMCAHUS
MPOCTEUTITX PU3HIECKUX
SIBIICHUH,

- OIACHIBAThH (PU3MUCCKUEC
SIBIICHUSI ¥ TIPOIECCHI, HCITONB3YS
Hay4HYI0 TEPMUHOJIOTHIO;

- HHTEPIIPETUPOBATH PE3YIbTATHI
MaTeMaTHIECKOT0
MOJIEITUPOBAHMUSL.

Bnaoemo:
- mpuemMamu paboThI co
CpEACTBaMH KOMIIbIOTEPHON
TEXHUKH;
-HaBBIKAMHM IPEICTABICHUS
(hnzmueckol nHGOpMAITUH
Pa3IMYHBIMU crIoco0amu;
-HaBbIKAMU TPAMOTHOI'O
UCIIONIb30BaHUS (PU3UUECKOTO U
MaTEMaTH4YeCKOr0 Hay4HOr O
A3bIKA.

OrneHOYHBIE MaTEPHAIBI IS
CaMOCTOSITENBbHOM PaboThI
(Temsr)

(pazoen 4.4)

BBIIIOJITHCHHUC TUIIOBBIX 3aﬂaHHﬁ,

aKMM 00pa3oM OpEaACTaBJIICHHBIX B a3JICIIC
T 0 , 6

«OLICHOLIHLIC MaTepuaibl JJIs1 TCKYLICTO U pY6e)KHOTO KOHTPOJIA YCIICBACMOCTU U HpOMe)I(YTO‘{HOﬁ
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aTTeCTalluW», a TAKXKe BHIIIOJHEHUE U 3alUTa JTaOOpaTOPHBIX paboT, CaMOCTOSTEIbHOE M3yYEeHUE
JTUCIHIUTAHBEI (pa3aen 4) MO3BOJIAT 00SCTICUNTh:

» CcnocoOHOCTBIO UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLIUIUIMH B
po(hecCHOHATBHON AEATEIILHOCTH, IPUMEHSATh METO (bl MATEMaTHIYECKOTO aHAIIN3a U
MaTeMaTH4ECKOro (KOMIBIOTEPHOTO) MOJEINPOBAHNUS, TEOPETUUECKOTO U
sKcnepuMeHTanabHoro uccienoBanus (OIIK-1);

» CcnocoOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH IpoOJeM, BO3HHKAIOIIUX B XOJE
Mpo(ecCHOHAIbHON  IeTEIbHOCTH, NpPUBJIEYb Ui HUX PELIEHUS COOTBETCTBYIOIIMM
¢uzuko-marematnueckuii annapar (OI1K-2)

» CHocOOHOCTBIO  HCIIOJIB30BaTh OCHOBHBIE TpPUEMBI OOpabOTKHM W  TIPEICTABICHUS
sKcnepuMeHTanbHbIX AaHHbIX (OIIK -5);

» CHoCOOHOCTBIO OCYHIECTBISTH TOWCK, XpaHEHHe, 00pabOTKy W aHaiun3 WH(pOpMaruu u3
pa3IMYHBIX MCTOYHMKOB M 0a3 JaHHBIX, NPEACTaBIATH ee B Tpedyemom ¢opmare ¢

HCI0JIb30BaHNEM MH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX U ceTeBbIX TexHosorui (OIIK -6).

8. YueOHO-MeTOAMYECKOE OOecTieueHue TUCIMIIMHBI (MOTYJIs1)
8.1 OcHoBHas JUTEpPaTYpa

1. Tpodumona T.U. Kypc duszuku. U3a-Bo «Axagemus». 2012 r. 19-uzn. 560 ctp. ISBN: 978-5-
7695-9433-5.

2. Maryc, E. I1. Kpatkuii kypc o6mieit ¢huzuku [DneKTpoHHbIN pecypc]: yueoHoe ocobue / E. I1.
Maryc. — DneKkTpoH. TeKCToBble JgaHHble. — HoBocubupck : HoBocubupckwmit
rOCYJapCTBEHHBIM apXUTEKTYpHO-CTpouTeNbHbIN yHUBEpcHUTET (Cubctpun), 9bC ACB, 2015.
— 146 c. — 978-5-7795-0720-2. — Pexum ngocryna: http://www.iprbookshop.ru/68890.html

3. Kparkuii kypc o6mieit ¢pusuku [ DaeKkTpoHHBIH pecypce] : yuedHoe nocodue / . A. CrapoctuHa,
E. B. bypnoga, O. 1. Konapateesa [u ap.] ; nox pexn. JI. I'. llleBuyk. — DneKTpOH. TEKCTOBbIE
nanable. — Kazanp : KazaHCkuii HalMOHANBHBIA HMCCIEAOBATEIbCKUN TEXHOJIOTMYECKUIA
yauBepcurer, 2014. — 376 c¢. — 978-5-7882-1691-1. — Pexum pocrymna:
http://www.iprbookshop.ru/63716.html

8.2 JlonosiHuTeE/IbHAS JIMTEPATYpa

1. Tpodumona T.U. Kpatkuii kypc pU3MKH ¢ IpUMepaMH pelleHus 3a1ad. YdyeOHoe nocodue. M.

«KHOPVYCx». 2007.
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2. O6mas ¢usuka (MexaHuka). Bompochkl M 3amaHust Ui TNPOBEACHUS PEHUTUHTOBBIX U
CeMHMHApCKUX 3aHATU# (ydyeOHO-MeT.m31.) Temykyes M.M., llununosa A.X., llle63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

3. O6mas ¢pusuka (MonekyispHas pusuka). Bompockl u 3aaHus sl IPOBEACHUS PEHTHHTOBBIX U
CEeMHUHapCKUX 3aHATHH (yueOHo-MmeT.u34.) TemykyeB .M., llununosa A.X., IlledzyxoBa M.A.
KBI'Y, Hanpuuk, 2005.

4. O6mas ¢usuka (Mexanuka. MonekynsipHas ¢usnka). Bonpocsl U 3amaHust Ui TPOBEACHUS
PEUTHHIOBBIX M CEMUHApCKUX 3aHATUN (yueOHO-merT.n3a.) TemykyeB M.M., Ilunmunosa A.X.,
[lTe63yxoBa M.A. KbI'Y, Hanpuuk, 2005.

5. OOmast ¢u3uka. DIEKTPUYECTBO M MArHeTU3M. ODJIEKTPOMArHWTHbIE KOJeOaHUs U BOJIHBIL.//
TemykyeB .M., [lununosa A.X., [lle63yxoBa M.A., Tinynosa M.M. KBI'Y, Hanpuuk, 2011.

6. 2. «O6mas ¢usuka. Ontuka. DIeMeHThl aTOMHON M snaepHou ¢(usuxu» // AnexoBa A.M.,

Hunuaosoit A.X. KBI'Y, Hanpuuk, 2012.

8.3 UnTepHeT-pecypchl
1. baza nannsix Sciencelndex (PUHLI) - HanmonanbHast ”HPOPMAIIMOHHO-aHATTUTHYECKAs
cucrema: http://elibrary.ru

2. bubmmorexa KBI'V: http://lib.kbsu.ru/site/

3. CnpaBouHo-uHpOpMaNMOHHAsA cucTema «l apanT:
http://www.garant.ru/products/ipo/portal/

4. CnpaBouHo-uHpopManroHHas crucrema «KoHcynbTaHT TuIrOC): https://cons-
plus.ru/spravochno pravovaya sistema/

5. DJEKTPOHHBIN KaTaJOT pOCCUHUCKHUX AuccepTanuii: http://www.disserr.ru/index.html

6. DnekrpoHo-6ubamoreunas cucrema «[PRbooksy»: http://www.iprbookshop.ru

7. DnexTpoHO-6ubInoTeyHas cucrema «KoHcynbTaHT cTyaeHTay: http:/ www.studentlibrary.ru

8.4 MeToanyeckue ykazaHuA K JA00OPaTOPHBbIM 3aHATHAM
JIaboparopHble pabOThI JOJKHBI TPOBOAUTHCS C OJHOW MOATPYIION CTYACHTOB. DTH 3aHATHUS
JOJIKHBI 3aKPEMUTh 3HAHUS 110 TEOPETHUECKOMY Kypcy (DU3UKH U BEIPA00OTAaTh HABBIKK OOpaleHus
C OCHOBHBIMH U3MEPUTENLHBIMH MPUOOPAMH, a TAK)KE 03HAKOMUTH CTYJEHTOB C IPHEMaMHU U
METO/IaMHU TIPOBECHUS (PU3NIECKOTO IKCIIEPUMEHTa U 00PaOOTKHU MOTYIEHHBIX

OKCIICPUMCHTAJIbHBIX PE3YJILTATOB.
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C nenpio noaydeHus nHGpopManuu 00 yCBOSHHH y4eOHOTO MaTepraia U CTUMYIUPOBAHUS

CaMOCTOSTEIIbHOW PabOTHI CTYACHTOB JIOJHKEH MPOBOJUTHCS TEKYIIMA KOHTPOJIb 3HAHUN B

cienyrmux Gopmax

- KOHTPOJIbHBIE PabOTBHI,

- OTYETHI P BBINOJIHEHUN J1a00paTOPHBIX padoT.

OTueTsl 10 J1a0OPAaTOPHBIM PabOTaM MOTYT MPOBOJMUTHCS KaK B YCTHON (OpMe, TaK | C

HCI0JIb30BAHNEM KOMIIBIOTEPHBIX TEXHOJIOTHH, HMEIOLINXCS Ha Kadeape.

K sk3ameny pomyckaroTcsi CTYJ€HTHI, CIaBIINE OTYETHI 10 J1abOpaTOPHBIM paboTam U

BBITNIOJIHUBIIINE KOHTPOJIbHBIE PAOOTHI, IPETYCMOTPEHHBIE YIEOHBIM TUIAHOM JJAHHOTO CEMECTPA.
CryneHT 00s3aH NpUNTH Ha J1abopaTOpHbIE 3aHATHUA 0€3 OINO3/JaHus, UMETh IpHu cebe TeTpaab

1o 1abopaTtopHbIM paboTam, B KOTOPOH MMEETCs ONMMCaHuE J1JabopaTOpHON pabOThl, KOTOPYIO OH

Oynaer BbIMONHATE. HeoOxonumo 3HaTh Ha3BaHME padOThl, MEPEUUCIUTh MNPUOOPHl U

MIPUHA/UIEKHOCTH, TEOPHUIO, OPSAIOK BBIMOJIHEHUS pabOThl, (JOPMYIBI IO KOTOPHIM MPOU3BOIUTCS

pacueT HCKOMOW BENMYMHBI, a TaKkXK€ METOJUKY OLEHKHU MorpemHocty wusMmepenus. llocie

BBITIOJIHEHUS] pabOThl HEOOXOAMMO MPOU3BECTU 3ALIUTY J1aOOPATOPHON PabOTHI, TO €CTh OTBETUTH

Ha KOHTPOJIBHBIC BOIIPOCHI, IPUBCACHHLBIC B OIMCaHUII.

8.5 Meroanyeckue yka3aHus K JeKIUOHHBIM 3aHATHSAM.

Bce Bubl yueOHBIX 3aHATHI TOJDKHBI 00ecTieuuBaTh Y CTYACHTOB (popMHUpOBaHHE
JMAJIEKTUKO-MaTEePUATUCTUUYECKOTO MUPOBO33PEHH S, IOKA3bIBATh OPTraHUUYECKYIO CBSI3b MEKIY
Pa3IMYHBIMU pa3lieiaMu Kypca (PU3HKH, a TAK)Ke 3HAYMMOCTh (PM3UKH JUTSl YCTICITHOTO YCBOCHUS
001X MpodhecCuOoHaIbHBIX U CIIEHUATbHBIX JUCIIUILINH.

Ha nexnusix nznaraercs OCHOBHOM TEOPETUYECKUI MaTepuall, ONpeAeSIONUi coaepKaHue
Kypca (pu3MKy, ¢ pacCMOTPEHHEM HanboJiee BaXKHBIX MPOSBICHUN U MPUMEHEHUH (PU3HUECKUX
SIBJICHUN ¥ 3aKOHOB, KOTOPBIE BaXKHBI B MPO(PECCUOHATEHOM JIESATEIILHOCTH BBIITYCKHHKA.
N3noxxenue maTepuana J0JHKHO OBITH CTPOTO HAYYHBIM, C UCIOJIb30BAHUEM COOTBETCTBYIOILIETO
MaTeMaTH4eCKOro amnmapara.

TeopeTndeckuii MaTepuan JOTIOTHICTCS U 3aKPEIUISETCS HAa MPAKTUYECKUX U JIA00OPATOPHBIX

3aHATHUAX.

9.MarepuajibHO-TeXHHYeCKOe ofecrevyeHne TUCHHIIHHBI
JIekuuoHHBIM Kypc MO jaucuuiuinHe «®Pu3nMka» MTPOBOIUTCS B  CIEHUAIM3UPOBAHHOU
JIEKIIMOHHON ayJUTOpUU OOOpPYJOBAHHOM MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro

O6y‘~IaIOH_II/IMI/I nporpamMmmamu 1o (I)I/I3I/IK6. B AyAUTOPUN UMCHOTCHA 70 nocaa04HbIX MCCT.
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JIaGopaTopHbIe 3aHATHS MPOBOJATCS B CHELMAIN3UPOBAHHBIX JTA0OPATOPUAX OCHALICHHBIX
HECKOJIBKUMHU JIECATKaMU J1ab0paTOPHBIX paboT, OXBATHIBAIOIIKX BCe paszaenbl oomieil ¢pusuku. Ilo
BCEM pa3lielaM MMEIOTCS J1a0OpaTOpHbIE MPAKTUKYMbl, IJ€ OTPAKEHO COJEp)KaHUE, KpaTKas
TEOpUsl, MOPAJOK BBIIOJHEHUS] padOThl, KOHTPOJBHBIE BOIPOCHL. [IpakTHyeckue 3aHATUS
IIPOBOJATCS B Ay IMTOPUHU OCHAILIEHHON UHTEPAKTUBHON JJOCKOM, UIMEETCS JOCTATOYHOE KOJIMYECTBO
3aJJaYHUKOB U YYEOHHUKOB.

JUig CTYAEHTOB C OrpaHUYEHHBIMU BO3MOXHOCTSMU 370POBbSI CO3/1aHbl CIEIHAJIbHbIE
yCIIOBUSA Ul TOJTy4EeHUs 00pa3oBaHUs. B 1ensx TOCTYMHOCTH MOJy4eHHUsS BBICHIETO 0Opa3oBaHUS
1o 00pa3oBaTeIbHBIM MPOrpaMMaM HMHBAIUAAMHM U JIMIAMH C OFPAHUYEHHBIMU BO3MOKHOCTSIMHU
3/10pOBbsI yHUBEPCUTETOM 00eCrIeunBaeTCs:

1. AnpTepHaTUBHOMN Bepcuel oUIIUaIbHOTO caiTa B ceTh «MHTepHeT» ajist c1aboBU IAIINX;

2. IlpucyTcTBUE acCUCTEHTa, OKa3bIBAIOIIEr0 00yUaroeMycs He0OX0IMMYIO ITOMOIIIb;

3.1 MHBANKMIOB U JIUII C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbA MO CIIyXy — NyOJIMpOBaHUE
BCIIyX CIIPaBOYHOM HMH(OpPMALMK O PACUCAHUM Y4eOHBIX 3aHATHI; oOecriedeHre HaasiexaluMu
3BYKOBBIMH CPEJCTBAMH BOCIIPOU3BEACHUS HH(OPMAIIUK;

4. JIns MHBAIUAOB U JIML[ C OIPAaHUYCHHBIMH BO3MOXKHOCTSMH 310POBBS, MMCIOIIUX HAPYLICHHS
ONOPHO-JBUraTENILHOTO alapara, Co3/laHbl MaTepUaIbHO-TEXHUUECKHE YCIOBHS 00eCIeunBaroIIne
BO3MOJKHOCTh OCCHPEISITCTBEHHOTO JOCTyNMa OOy4aromuxcsi B ydeOHBbIE MOMEIICHUs, OOBEKTY
MUTAHUA, TyaJIeTHbIE U JPyrue IMOMEIIEHUs YHUBEPCUTETA, a TaKkKe MpeObIBaHUS B YKa3aHHBIX

MOMEILEHUAX (HaJ4ue PacCUIMPEHHBIX JABEPHBIX IPOEMOB, MOPYYHEH U IPYrUX IPUCIIOCOOICHHUIA).
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JUCT U3MEHEHHU (JIONTOJTHEHUI)

B pabo4yIo IporpaMmy Mo JUCIHIUTHHE «DHU3MKay» 10 HAIPaBJICHHIO
noarotoBku 27.03.04 — VmpaBneHue B TeXHHUYECKHX cucTeMax; MHpOpMannoHHbIE TEXHOJOTHH B

YIpaBJICHUH TCXHUYCCKUMU CUCTEMAaMU

y4eOHBIN TOJ

IIpuaoxenue 1

Neni/m

JaemeHnT (myHkT) PII/{

ITepeyeHb BHOCHUMBIX
U3MEHEeHU (JI0MOJIHEeHUIl)

IIpumeyanue

O6CY)KI[€H3 U pCKOMCHAOBAHA HA 3aCCAaHHNHN Ka(bezlpm (1)I/ISI/IKI/I HaHOCHCTEM IIPOTOKOJI Ne

20 .

3aBenyromuii kadeapoit
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IIpuioxenne 2

KpuTeplm OlICHKHN KaYeCTBa OCBOCHUSA JUCHUIIIMHBI

bambl
o . | Pe3symprar .
(peiTHHTOBOIA OCBOCHIS TpeboBanus K ypoBHIO CPOPMHUPOBAHHOCTH KOMIIETEHITHI
OLICHKN)
OO0yuaromuiicst OCBOUJI 3HAHMSI, YMEHUS U HaBBIKH, BXOJISIIHE B
COCTaB KOMIIETCHIINN:
OIIK-1 - crnocoOHOCTh UCMOIb30BaTh OCHOBHbBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JTUCIUILTUH B TPO(HECCHOHATEHON
NS TeTBbHOCTH, IPUMEHITh METOBI MATEMaTHYECKOTO aHaJIH3a U
MaTEeMaTHYeCKOTo (KOMIBbIOTEPHOTO) MOJEINPOBAHUS,
3auTeHo TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEIOBAHMS;
(6e3 OIIK-2 - crnocoOHOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh
62-70 mpoueaypsl | Mpo0seM, BOZHUKAIOIIUX B X0/1€ MPodheccuoHaIbHOM §
ciauu NS TeTBbHOCTH, IPUBJICYb TSl UX PEIICHHUS] COOTBETCTBYIOIHIA
3ayeTa) ¢u3MKo-MaTeMaTHUECKU anmapar
OIIK-5 - crnocoOHOCTHIO UCIIOIB30BATh OCHOBHBIE TPUEMBI
00pabOTKHM U TIPEICTABICHUS SKCTIEPUMEHTAITBHBIX TAHHBIX
OIIK-6 - crtocOOHOCTBIO OCYIIECTBISATH IOUCK, XpaHEHHE,
00paboTKy 1 aHamM3 HHGOPMAIMH U3 PA3THIHBIX UCTOYHUKOB U
0a3 IaHHBIX, IPEJCTABIATH €€ B TpeOyeMoM (opMmaTte ¢
WCTIOJIb30BaHNEM HH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOT U1
3aureno (c O6yuatomuiicst mposiBiisier komnereHuu OITK-1, OI1K-2, (U)HK-SV ,
.. | OIIK-6, HO HE B ITOJTHOM 00BbEME BXOAAIINX B HX COCTAaB ACHCTBHIA.
36-61 MpoLEAypor OO0yuaromuiicst MOKET JIOMYCTUTh HEKOTOPhIC HETOYHOCTH,
;;ia;g) HerpyOble OMIMOKHU, 3aTPYAHSITHCS B U3JI0KEHUH MaTepuaa, HO
IPAaBWJIbHO OTBEYATh HA 3a/1aBa€MbI€ EMY BOIIPOCHI.
MeHee 36
6ar1a He 3auTeHo | Kommerennuu He cpopmupoBaHbl

«3aumeno» BBICTaBIACTCS 06yqa10meMyc;I, IMPOACMOHCTPUPOBABIIEMY ITIOJIHOEC, BCECTOPOHHEC,
OCO3HAaHHOE€ IMMPaBHUJIbHOC 3HAHUE ITPOrpaMMHOI0 Mar€puraia U U3JI0KNBIIEMY OTBET JIOTUYHO, I'PAMOTHO,
Y66I[I/IT6J'II>HO, T'OTOBOI'O K z[anLHeﬁmeMy HpO(I)eCCI/IOHaJ'ILHOMy COBCPIICHCTBOBAHUIO.

HpI/I OTBCTC O6y‘~IB.IOIlIHfICSI MOKCT AOIYCTUTb HCEKOTOPBIEC HETOYHOCTH, Hel"p}I'6BIe OIJ_II/I6KI/I,
3aTPYAHATBHCA B CaMOCTOATCIIBHOM U3JIOKCHUHN MATCpuajld, HO IIPAaBUJIbHO OTBCYATH HA 3a/1aBAC€MbIC EMY
BOIIPOCHI, B PE3YJIbTATC HABOAAIIUX BOIIPOCOB C INOMOLIBIO MPEIIOAAaBATCIIA HUCIIPABJIATH HOITYIICHHBIC
OIIIMOKHA M HETOUYHOCTH.

«He 3aumeno» MoxeT OBITh BBICTABJICHO o6yqafomeMyc;1, O6H8.py>KI/IBH_ICMy HCIIOJIHOC,
HCOCO3HAHHOC 3HAHHUC yqe6H0—np0rpaMMHoro Marepuaia, OOIIyCKaroumemMy FPY6BIG OI_I_II/I6KI/I,
HeCHOCO6HOMy CaAMOCTOSTCIIBHO U3JIOKUTb OTBET Ha BOIPOC, OTBCUANOIICMY HCIIPABUIIBHO HJIM HE
AAOIICMy OTBET Ha 3alaHHBIC BOITPOCHI. I[CMOHCTpI/IpyeMHﬁ YPOBCHB 3HAHUH HE MOXKET OBIThH IMMpU3HaAH

JOCTAaTOYHBIM JJIsA HpO(I)CCCHOHaHBHOﬁ ACATCIIbHOCTU.
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IIpuioxenue 3

Kputepun oneHkn kauecTBa 0CBOCHHS I CHUILIHHBI (I JMCUMILINHBI, 3aBePILIAIOIIEHCS IK3aMeHOM)
Onucanue nokasarteeil H KpUTepueB OLIEHUBAHMS KOMIIETEHI[HII HA PA3JIMYHBIX ITanax ux ¢opMmupoBaHus
OcCHOBHBIMU 3TanaMu  (POPMUPOBAHUS KOMIICTCHIIUH IMPH H3YYCHUU CTYACHTAMH JHCIUILIMHBI SBJISIOTCS IOCIIEI0OBaTelbHOS (DOPMHPOBAHHE
pe3yiIbTaTOB OOYYEHHUsS MO TUCHUIUIMHE. Pe3ynbTar aTTecTaniud OOYYarOIIMXCS Ha Pa3jUYHBIX dTanax (OPMUPOBAHUS KOMIICTCHIIMH IMOKA3BIBACT
YPOBEHBb OCBOCHHSI KOMIIETEHIINNA 00YJarOIIIUMHUCH.

KOMIIeTe Mo JMCcUUIJINHE (MOIYJTI0)
HIAH CooTBeTCTBHE YPOBHEI 0CBOEHHE KOMIIETEHIIMH IIJIAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs] H KPUTEPHSIM UX OIleHKH
LKA/ 10 TPAAUIMOHHOI NATHOAVIBHON cucTeMe
K
IIKAaJa Mo 0aJVILHO - PeiTHHIOBOli cucTeMe
OIIK-1 | 3uams: ocHoBHbIe (pusmueckue | He snaer | orcyrctBue  3Hammii 00 | HemomHble 3HAHUS B LIEJIOM  YyCIHEUIHbIE | MOJHOCTHIO
SIBJICHMS, (yHIaMeHTATbHEIE OCHOBHBIX (U3NUECKUX | OCHOBHBIX (I)I/ISI/I‘ICCKI/IX 3HaHUs 00 OCHOBHBIX | C(hOPMHPOBAHHBIC
IOHSTHS, 3AaKOHBl W TEOPHH SBJICHHUSIX, SBJICHHUSX, HAaIIPaBJICHUSX U | 3HaHHA 00 OCHOBHBIX
KITACCHYECKOH H COBPEMEHHOI (hyHIaMEeHTaTbHBIX (hyHIaMEeHTaIbHBIX OCHOBHBIX  (pMU3MYECKUX | (QU3MYECKUX SIBICHUSIX,
. HNOHATHAX,  3aKOHAX W | MOHATHAX,  3aKOHaX M | SBICHUSAX, (byHIaMEHTaIbHBIX
(PM3UKHM; OCHOBHBIE CHCTEMBI . .
TEOPHSX COBPEMEHHOH | TEOpHsX COBPEMEHHOH | (hyHIaMeHTaJIbHBIX HNOHATHAX, 3aKOHaX M
C/MHHULL H3MEPEHHS H3MIECKHX ¢bm3ukn; 0  ¢usmueckux | pu3MKKM; O  (QU3MYECKHMX | MOHATHSAX, 3aKOHAX U | TEOPUSX  COBPEMEHHOU
BEIIMYIHH, OCHOBHBIC MEeTOoflaX MCCIENOBAHUU IS | METOIaX HCCIICNOBAaHMH M | TEOPUSX  COBPEMEHHOH | GH3MKH; O (QU3HMUECKHX
MaTEeMaTHICCKUC METOBL, (OPMHUpPOBAHKS TOTOBHOCTH | (POPMHUPOBAHUS TOTOBHOCTH | GM3UKK;, O (DU3HYECKHX | METONAX HCCIIEIOBAHMUIM
HCIOIB3YCMBIC IIpH  PCHICHHHA X TpUMEHEHHUs B Oyaymieil | mx mpuMeHeHus B Oymyiieidl | Merogax WCCIEIOBaHUN | s (hopmupoBanus
(m3nueckux 3amad; GpU3MIecKue npodeccroHaNBLHOM npoheccroHANLHOM JUIst (hopMHUpOBaHUS | TOTOBHOCTH ux
ACIIEKTHI SIBIICHH, JeATENbHOCTH JeATENbHOCTH TOTOBHOCTH UX | IpUMeHeHHs B Oymymien
BBI3BIBAIOIMX 0COOBIE HATPY3KH NpUMCHEeHHs. B Oyaylel | IpodeccHOHabHOM
W BO3JNCHCTBHS HA 3MaHHA | npodecCHOHATBHON JeATEIbHOCTH
COOpYIKeHHUS JeATEINbHOCTH
Ymems: npuMeHsTh | He ymeer | OTCyTCTBME WM YaCTUYHOE | HEJOCTATOYHOE YMEHHE | B LEJIOM  YCIICIIHOE | ITOJIHOCTHIO
TIONTydeHHbIe 3HAHUS M0 (GH3HKe YMEHHE MIPUMEHATH | TIPHUMEHSTh MOJTyYEeHHBIEe | YMEHHE NPUMEHATH | cHOPMHUPOBAHHOE
npu M3yUCHUN APYTHX MOJydeHHbIE 3HAHMS 1O | 3HAHWS 1O (HU3MKE TpU | MOJNyYEHHBIE 3HAHUS 10 | yMCHHUE TPUMEHSATD
JCIHTLIHH, BEIIC/SITH ¢m3MKe  TpH  H3YYCHHH | U3YYCHUH Ipyrux | GuU3uKe TpH W3YYCHUH | MONTYyYCHHbBIC 3HAHHUS IO
KOHKDETHOE busmaeckoe JOpYrux JHCIUIUIMH, | JACHHIUINH, NPOBOAUTH | JAPYIHX JOHUCLMIUIMH, | GU3MKE TPH HW3yYCHUU
MIPOBOJIATh HECIIO)KHBIC | HECIIOXKHBIC NPOBOANTE  HECIIOXKHBIC | APYTHX JHCLMTUTIH,
COACPKAHUC B IPUITIAZHBIX 9KCIIEPUMEHTAJIbHBIC 9KCIIEPUMEHTAJIbHBIC JKCIIEPUMEHTAJIbHBIE NPOBOJNTH  HECIOXKHBIE
3afiadax npogeccHonanbHo HCCIIeIOBaHHS; HCCIIeIOBaHMS; HCCIIeI0BaHNS; 9KCIIEPHMEHTAJIbHBIE




ACATCIBHOCTHU, IUIAHUPOBATL U

MIPOBOJTUTH HECII0KHEIE
AKCIIEPUMEHTAIILHBIC

HCCIIEOBAHUS, OOBICHATL B
paMKax OCHOBHBIX (PH3MYCCKUX
3aKOHOB pe3yJIbTaTHhl,
MOJTyYCHHBIC B mporecce
JKCIIEPUMEHTA, CTPOHTH
pocTenmne TEOpPETUYECKHUE
Monenu (PU3NYECCKUX SIBJICHHIH,
MPEICTABIIATh pe3yabTaThl
AKCIIEPUMEHTAIBHBIX U

TEOPETUUYECKUX HCCIIEAOBAHUM B
rpaduecKkoM BHJIE

MPEACTABIAThL  PE3YABTATHI
JKCIIEPUMEHTAIIBHBIX u
TEOPETUUECKUX

HCCIeI0BaHUN B

rpaduyecKkoM Bujie

MPEJICTABIATh  PE3YybTAThI
9KCIIEPUMEHTAIIBHBIX u
TEOPETUUECKUX

HCCIIeIOBAaHUI B

rpaduyeckoM Brzie

MIPEJICTaBISATh
pe3yNbTaThl
JKCMEPUMEHTAJIbHBIX U
TEOPETUUECKUX
HCCIIETOBaHHUMA B

rpadudeckoM Bue

HCCIICIOBAHHUS;
MIPENICTaBISATh
pe3yNbTaThl
JKCIEPUMEHTAJIbHBIX U
TEOPETUUECKUX
HCCIIETOBaHHUH B
rpa)uIecKoM BHJIC

Bnaoems: TIEPBUYHBIMU
HaBBIKAMH u OCHOBHBIMHU
METO/IaMu pelIeHus
(mznuecKux 3a1a4 u3
0O0TIEMHKEHEPHBIX u
npodeccruoHaTbHBIX

JIACLUIUINH; COBpPEMEHHOMN
Hay4YHOI anmapaTypou,
HaBbIKaMH BEICHUA
(bU3m9IecKOro  IKCIEePUMEHTA;
OCHOBHBIMHU COBPEMEHHBIMH
MeToJaMu MTOCTaHOBKH,

HCCIICA0OBAaHUA 1 PEHICHUA 3a1a4
MCXaHHUKHU, INPEACTABICHUAMU O

MaTeMaTHIeCKOM amrmapare,
OPUMEHSIEMOM B Pa3IMYHBIX
pasmenax ¢buznkm;
MIPEeICTAaBICHUSIMU 0
(yHIaMeHTaTbHOM  XapakTepe
OCHOBHBIX (uznIecKux

3aKOHOB; NPE€ACTaBJICHUIMUA 00
OCHOBHBIX MOICIAX,
HCIOJIb3YEMBIX B COBpeMeHHOﬁ
(1)I/IBI/IKG; npeaACTaBJICHUAMU O

He
BJIaJieeT

OTCYTCTBHE HaBBIKOB
BJIaACHUA OCHOBHbBIMH
METOJaMU pemcHuA
¢usmueckux  3a7a4 u3
OOIIEMH)KEHEPHBIX u
npodeccroHaIbHbBIX
JUCLMIUIMH;  COBPEMEHHOMN
Hay4HOMU arnmnaparypou,
HaBBIKAMU BEACHUS
(usnueckoro
SKCIEPUMEHTa; OCHOBHBIMHU
COBPEMEHHBIMH  METOIaMHU

IIOCTaHOBKH, HCCICIOBaHUA
U peHICHUA 3aJa4 MEXaHUKH,

HPEACTABICHUAMHI 0
(dyHIaMeHTaTbHOM
Xapakrepe OCHOBHBIX

(hm3UIeCKUX 3aKOHOB

HEJ0CTAaTOYHOE
HaBbIKAaMU pelHeHPIS[
(hu3nIecKux 3a71a4 u3
OOIIIEHH)KEHEPHBIX u
npodeccroHaTbHBIX
JNIMCUMIUIMH; COBPEMEHHOMU
Hay4yHOU anmnaparypoi,
HaBBIKAMH BEIECHUS
(uznueckoro
SKCIEPUMEHTAa; OCHOBHBIMHU
COBPEMEHHBIMH  METOAAMHU
IMOCTAHOBKH, MCCIIEIOBAHUS
U pelIeHus 3a7a9 MEXaHUKH,

BJIaICHUEC

HPEACTABICHUAMHI 0
(dhyHIaMeHTaTbHOM
XapakTepe OCHOBHBIX

(u3NUECKUX 3aKOHOB

HaJIu4nue
BJIaJICHUS

HaBBIKOB
OCHOBHBIMH
METOJaMU peIICHU A
du3nyeckux 3a7ad U3
00IIEMHKEHEPHBIX u
podeCcCHOHATBHBIX
JHCIIMILIVH;
COBPEMEHHOM  Hay4HOH
arnmnaparypoil, HaBbIKaMu
BelleHHs  (PU3MYECKOro
IKCHEPUMEHTA;
OCHOBHBIMH
COBPEMEHHBIMH
METOIaMH  TTOCTaHOBKH,
HCCIIEIOBAHUS U
pelIeHus 3a1a4
MEXaHUKH,
IpeCcTaBIeHISIMH 0
(hyHIaMEHTATbHOM
xapakrtepe OCHOBHBIX
(hu3UUECKUX 3aKOHOB

yCIienHoe BJIaJICHNE
criocobamu perieHus
¢dbusnveckux 3amad W3
00IIEMHKEHEPHBIX u
npodeccHoHaTbHBIX
JUCIUTLINH;
COBPEMEHHOM  Hay4HOH
arnmnapaTrypoil, HaBbIKaMU
BelleHus  (PU3HYECKOro
IKCHEPUMEHTA;
OCHOBHBIMH
COBPEMEHHBIMH
METOIaMH  TTOCTAHOBKH,
HCCIIeIOBAHUS u
peleHus 3a1a4
MEXaHHKU;
IpeacTaBIeHUAMH 0
MaTeMaTHIECKOM

anmapare, MpUMEHIEMOM
B DA3NMYHBIX pa3lernax
bu3uKy; -
npeacTaBIeHUIMH 0
byHIaMEeHTaTIbHOM

xapakrtepe OCHOBHBIX
(U3NIECKUX  3aKOHOB;
MIPEICTaBICHUSIMU 00
OCHOBHBIX MOJIEIISIX,
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POk 3KCIIEpUMEHTa B (1)I/ISI/IKC;
npeacTaBJICHUAMUA O HpO6J'ICMaX

UCTIONb3yEMBbIX B
COBPEMEHHOHU (H3HKe.

COBPEMEHHOI ¢bu3ukw,
ONpeneAOIINX pas3BuUTHE
MEPENOBbIX  TEXHOJIOTMHA B
o0Jyiacti 3JIEKTPOHHOTO
PUOOPOCTPOCHHUSI.

OIIK-2 | 3namo coBpeMcHHBIe | He 3Haer | oTcyTcTBME — 3HaHWM O | HemomHBIE 3HAHUA O | B UEIOM  YCIENIHBIE | MOIHOCTHIO
IpEeacTaBJICHUA (6] IIpUpPOaC mpuponac OCHOBHBIX rpupone OCHOBHBIX | 3HaHMS 00 OCHOBHBIX C(i)OpMI/IpOBaHHLIe
OCHOBHBIX (dusnyeckux (bU3MYUECKUX SBICHUA U (bu3HYECKUX SBJIEHUM, O (U3MYECKUX SIBJICHHH, | 3HaHUA 00 OCHOBHBIX
SIBIEHUWA, O TPUYMHAX UX IpUINHAX X | IpUYMHAX ux | 00 OCHOBHBIX | (DM3UYECKUX SBIICHHUIA,
BO3HUKHOBEHUS U B3aHMOCBSI3H; BO3HUKHOBEHUS, 00 | BO3HUKHOBEHHS, 00 | husmuecknx 3aKoHax, | O IIPUYMHAX ux
OCHOBHEIE (1)1/131/IquKI/Ie 3aKOHBI, OCHOBHBIX (1)I/I3quCKHx OCHOBHBIX qmmqecm/]x JeXalnmx B OCHOBE | BOSBHUKHOBCHUS, 00
JIeKamme B OCHOBE€ 3aKOHax 3aKOHaX, JIeXalmx B COBpeMeHHoi/'I TEXHUKH | OCHOBHBIX
COBPEMEHHOMN TEXHUKHU u OCHOBE COBPEMEHHO# | U TEXHOJIOI'HH, O CBS3U (Gu3NUeCKNX 3aKOHaX,
TEXHOJIOTUH; CBsI3b (U3MKH C TEXHUKHU U TEXHOJIOTHH ¢u3MKK ¢ JApyruMH | JOKAMHUX B  OCHOBE
JpYyrUMU HayKaMHu, poJib HayKaMH, O  pOJId | COBDEMEHHOM TEXHUKU
(hU3MIeCKIX 3aKOHOMEPHOCTEN (busznyecKux M TEXHOJIOTHH, O CBS3U

3aKOHOMEPHOCTEH qusukn ¢ gpyrumu
HaykaMHd, O  POJu
(hHU3UIECKIX
3aKOHOMEPHOCTEN
Ymems: popmynupoBath He ymeer | orcyTcTBHME WIIM 4aCTUYHOE | HEOCTATOYHOE YMEHHE | B LE€JOM  YCIELIHOE | IOJIHOCTBIO
OCHOBHBbIE (1)H3I/I'-ICCKI/IC 3aKOHBI, yYMEHNE (bOpMYJII/IpOBaTB (bopMyanOBaT], OCHOBHBIC | YMCHUEC TIPUMCHATD U C(I)OpMI/IpOBaHHoe
IPUMEHSATD U1 OIIUCAHUS OCHOBHBIC (busnueckue (dhuzrueckue 3aKoHbI | POpMymHpoBaTH YMCHUC TPUMCHATE H
SIBJICHUM N3BECTHBIC 3aKOHBHI, HEYMCHHE | NPUMEHATH nonydeHHsle | OCHOBHBIC ¢busuueckue | GOpMyIHpOBaTh
cbmnqecm/le MOJIEIIH; IPUMEHATH MNOJIYYCHHBIC | 3HAHHUSA IO (1)1/131/11(53 pH | 3aKOHBI u YMEHUE | OCHOBHBIC (bmnqecm/le
MIPUMEHSATE 3HAHUS O 3HAHUA 110 (1)I/ISI/IKC IIpU | OITUCaHUU SBJICHUM | IPUMEHATH IIOJIYYECHHBIC | 3aKOHEI, PUMEHATH
(pM3UYECKUX CBOMCTBAX ONUCaHUU SIBJICHUH | H3BECTHBIX (hm3udeckux | 3HaHUA IO ¢usuke TpH | s OMUCAHUS
00BEKTOB U SBJICHUI B H3BCCTHBIX (l)I/ISI/I‘IeCKI/IX MOJICIICH, MIPUMEHSITh OIMMCaHUHN SIBIICHUM | sgBjIeHuii HU3BECTHBIC
HPaKTUYECKOI IEATENbHOCTH; MOJIEIIEH, HEYMEHHUEC | 3HaHWs O (u3uueckmx | U3BCCTHBIX 5 ¢busnuecKkrue MOAENH;
UCIIOJIB30BaTh 3aKOHBI (DM3UKH [PUMEHSTh  3HAHUS O | CBOWCTBAX OObekTOB 1 | (PUBMYECKUX MOJCNCH, | MpUMEHATh 3HAHUS O
JUTSL PEIICHHS TIPUKIIATHBIX (Gu3nueCKnX  CBOKMCTBAX | ABIEHUN B NPAKTUYECKOW | TPUMEHATH 3HAHUA O | GU3HYECKMX
3a7a4; aHATH3UPOBATh OOBEKTOB M SBIEHUH B | NeATEIbHOCTH; HE fbﬂfivH‘IeCKHX CBOMCTBax OOBEKTOB U
pe3yNbTaThl IKCIICPUMEHTA, Hp&KTH‘IGCKOﬁ HUCIIOJIL30BATH 3aKOHBI CBOI/ICT]iaX 00BEKTOB U SIBJICHUUN B
OLICHMBATh IIOTPEIIHOCTH ACATCIBHOCTH, HE | pu3ukn ans  pemieHus | ABJICHHH 5 B | IpaKTHYECKOH
I/IBMepeHI/Iﬁ HCIIOJIB30BaTh 3aKOHbI | MpUKJIaJHbIX 3a/71a4; MMPAKTHUYICCKOU JEeATEIIbHOCTH,
QusnkM U1 pELIeHHMs | aHANM3UPOBATH ACATCIIBHOCTH, HCIIONB30BATh 3aKOHBI

MNPpUKIAJHBIX 3aJa4d; HC

HCIIOJIb30BATh 3aKOHBI

GU3MKN Ui peleHus

62




YMETh AHAM3UPOBATH | PE3YyNbTATHI (GU3MKKM IS PEUICHUs | MPUKJIATHBIX  3aJ1ay,
pe3ynbTaThl SKCIIEPUMEHTA U | IPUKIAAHBIX  3aJady; | aHAJIU3UPOBAThH
SKCIIEPUMEHTA U | OIICHUBATh TOTPEIIHOCTH | aHAJIU3UPOBATH pe3yNbTaThl
OLICHUBATH TMOTPEIIHOCTH | U3MEPEHUM pe3yNbTaTh JKCIIEPUMEHTA,
U3MepeHui JKCIIEpUMEHTA U | OIlCHUBATH
OIICHUBATH MOTPEIIHOCTH
MIOIPEIIHOCTH HU3MEpEHUN
U3MEpEeHun
Braaoemws: HaBbIKAMU OIHCAHUA He OTCYTCTBUE HAaBBIKOB | HEIOCTATOYHOE  BJAJEHUE | B LEJIOM  YCIEIIHOE | IIOJIHOCTBIO
OCHOBHBIX (l)I/ISI/I‘IeCKI/IX BIIAZIECT | BIaaeHUSA OIIMCAHUS | HaBBIKAMU OIIMCAaHUsl | yMEHUE onucanus | chopMUPOBAHHOE
SIBJIEHUI; HAaBBIKAMU PEUICHUS OCHOBHBIX  (PM3UYECKUX | OCHOBHBIX  (DU3MUYECKHX | OCHOBHBIX YMEHUE ONUCEHIBATE
TUTIOBBIX (PU3UUECKUX 3a/1a4 ABJEHUH ¥ HABBIKAMH | SIBJICHUH W HABBIKAMHU | (DU3UYECKUX SBJICHHMIi | OCHOBHBIE (hU3HMUECKHE
perieHus TUTIOBBIX | PEIICHUS TUTOBLIX 33/1a4 | U DPEIICHUS THUIIOBBIX | ABJICHUA U yMCHHE
(hu3rUecKux 3a1au (du3nyecKkux 3a1a4 pemars THITOBBIX
(du3nyecKue 3a1a4uu
OIIK-5 | 3name: TexHomorun oOpaboTku | He sHaer | orcyrcteue — 3HaHmi O | HemomHbIE 3HAHUA O | B IEIOM  YCIEIIHbIE | HOJHOCTBIO
pasInYHOM uHpOpMaLU TEXHOIOTMH ~ O0OpabOTKM | TexHONOrMM  OOpaGOTKM | 3HAHHA O TEXHOJIOIHH c(hOopMHUpPOBaHHBIC
(TekcTa, PIEKTPOHHBIX TaOJIHII, pasnM4HOM MH(pOpPMaUMy; | pasnuuHOd uHpoOpMamuuy; | OOPadOTKM pa3IMYHON | 3HAHHA O TEXHOJIOIMU
AJIEKTPOHHBIX Mpe3eHTAInH, 6a3 HHCTPYMEHTAJIbHBIX WHCTPYMEHTAJIbHBIX UH(pOpMaLUH; 00 | 00paboTKM pa3IMYHON
JMaHHBIX); WHCTPYMEHTAJIbHBIC cpeacraax CpencTBax MHCTPYMCEHTAIbHBIX MH(pOpMaInH; 00
cpencTBa KOMIIBIOTEPHON KOMIBIOTEPHOK TIpadMKH, | KOMIBIOTEPHOM rpaduku, | CPENCTBAX HHCTPYMCHTAJIbHBIX
rpaduku CTaHIapTHEIE 00 OCHOBHBIX YMCJECHHBIX | 00 OCHOBHBIX UHCJICHHBIX | KOMIIBIOTEPHOH cpeacraax
O(pMCHBIE TPOrPaMMBI U NTAKETHI; METOJaX PEIIEHMs 3a1ad | MeTogax pelleHHs 3anad | rpaduky, 06 | KOMITBIOTEPHOM
OCHOBHBIC UYHMCIICHHBIC METOJBI 1 00pabOTKM PE3YNBTATOB | 1 06pabOTKM PE3yIbTATOB | OCHOBHBIX YHMCIICHHBIX rpadukw, 00
peuieHus 3azad U 00paboOTKU U3MEPEHUI U3MEPEHHI MeTozax penieHust | OCHOBHBIX YHCJICHHBIX
pe3yIBTATOB U3MEPEHUI 3a7a9 W 00paboTKW | METomax peleHnst
pe3yabTaTOB 3amady ¥ 00paboTKH
HU3MepeHui pe3yIbTaTOB
M3MepeHni
YMemb.' O6pa6aTbIBaTL He yYMEET OTCYTCTBHUE HWJIM YaCTUYHOC | HEAOCTATOYHOEC YMEHHE | B eI0M yCOEenIHo€ | IMOJTHOCTBIO
TEKCTOBYIO M  IpaduyuecKyro yMeHHe o0pabaTbIBaTh | 00pabaThIBaTh TEKCTOBYIO | ymeHue 00pabaThIBaTh | chOpMHUPOBAHHOE
uH(QOPMAIMIO,  3JIEKTPOHHbIE TEKCTOBYIO u|u rpadUyYecKyro | TEKCTOBYIO u | ymenne 00pabaTbIBATH
TaOJNIIBL, cpencTpa rpagu4ecKyro nH(OpMAaIHIo, rpaduyecKyro TEKCTOBYIO u
AIIEKTPOHHBIX NpE3EHTAINH, nH(popMaruio, AJIEKTPOHHBIE  TaOIHIIBI, | HHPOPMAIIHIO, rpaduUuecKyro
CTPOUTH rpaduxu K JJIEKTPOHHBIE  TAOJHIIBL, | CPEACTBA  DJCKTPOHHBIX | JNEKTPOHHBIE uHpopmanuro,
1a60paTOPHBIM paboram; CPEeICTBa  DJIEKTPOHHBIX | MPE3CHTAIIHM, CTPOUTH | TAOIUIBI, cpeacTBa | QNEKTPOHHBIC
MIPECTABIISATh Pa3TUYHBIMA Ope3eHTalui,  CTPOUTH | rpaduKu K | DIIEKTPOHHBIX TaOIMLIBIL, cpezacTBa
criocobamu bu3nIecKyIo rpapuku K | JabopaTopHBIM paboTaM; | IPe3eHTAI|i, CTPOUTH | HNEKTPOHHBIX
nabopaTOpHBIM paboTaM; | MPEACTaBIATh rpadukn K | MIPE3CHTAIINi, CTPOUTH
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uHpopMauio; (HopMyIHpOBaTH
OCHOBHBIC (PM3UUECKHE 3aKOHBI
W TPUMEHATH JJsl  ONHUCAHUA
¢buznIecKnx SBIICHUH
W3BECTHBIE (PU3NYECKUE MOJEITH

IPEACTABIIATh
pa3IMYHBIMH  CHOCOOaMU
(uznvecKyio
UHOPMAIIHIO;
(dhopmynupoBaTh
OCHOBHBIC  (pU3UUECKHE
3aKOHBI M MPUMEHSATD JUTS
onmucaHus  (QPU3HYECKUX
SIBJICHUN HU3BECTHBIE
(buzruecKre MOIEIH

Pa3IMYHBIMH  CHOCOOaMU
(uznveckyro
UHOPMAIIHIO;
(hopmynupoBaTh
OCHOBHBIE  (pU3MUECKHE
3aKOHBI M TIPUMEHSTH JIJIsI
omucaHus  (QHU3MYECKUX
SIBJICHUH HU3BECTHBIC
(huzruecKue MOICTH

nabopaTopHbIM
pabotam;
NPECTaBIISATH
Pa3TUYHBIMU
crocobaMu
(bU3NIECKyI0
UHpOpMAIHIO;
(dbopmynupoBathb
OCHOBHBIE (PU3NUECKUE
3aKOHBl M TPUMEHSTH
JUIst OIHCaHHs
(U3UYECKUX  SIBJICHHM
W3BECTHBIC
(u3nUecKre MOJICITH

rpaduKu K
nabopaTopHbIM
pabotam;
MPEACTABIATh
pa3ITUYHBIMU
crocobaMu
(bu3NIECcKyI0
WHpOpMAIHIO;
(dbopMmynupoBathb
OCHOBHBIE (PU3NYECKUE
3aKOHBl M TPUMEHSTH
JUIst OITUCaHUS
(U3UYECKUX  SIBJICHHI
W3BECTHBIC
(du3nUecKre MOJICITH

Bnadems: HaBbikaMu pabOTHI C He OTCYTCTBHE HaBBLIKOB | HEJOCTATOYHOE YMEHHE | B LEIOM  YCIEIHOE | MOJHOCTLIO
KOMIIBIOTEPOM Kak CpeACTBOM | BJIAACCT | BianeHus paboTh C | BIaaeHus HaBBIKAMHU | YMCHHEC BiagieHust | chOPMHPOBAHHOE
YIIpaBJICHUS uHpopMaIen, KOMIIBIOTEPOM Kak | pabOThl C KOMIIBIOTEPOM | HaBbIKAMHU paboTel C | ymeHue BJIaACHUS
npueMamMu paboThl ¢ OQUCHBIM CpEACTBOM  YIPaABJICHUS | KaK CpeacTBoM | KOMIIBIOTCPOM KaK | HaBbIKAMU PabOTBI C
u TPYTHM MPOrpaMMHBIM uHdopMaIie, TpueMaMu | yIpaBJICHHUS CpEnCTBOM KOMITBIOTEPOM KaK
obecrieueHueEM paboTel ¢ oduCHBIM U | HHpOpMaLKEH, IpueMaMu | YITPaBICHHS CpEICTBOM
JIPYTHM  OpPOrPaMMHBIM | paGoThl ¢ O(HUCHBIM | | HHpOpMAaIueEn, YIpaBJICHUA
obecriedeHrEM APYrUM  HPOrpaMMHBIM | IPHEMaMu  paboThl ¢ | HH(OpMALIHCH,
obecrieueHuEeM OpHCHBIM M JpyruM | IpHEMaMu pabOTHI ¢
MPOrpaMMHBIM OQHCHBIM © ApPYyTrUM
obecrieucHUEM MPOrpaMMHBIM
obecrieueHuEM
OIIK-6 | 3name: crioco0Ob! | He 3Haer | orcyrcrBue 3HaHUHI O | HEIOJIHBIE 3HAHWUA O | B LEIOM  YCHEIIHBIE | HOJTHOCTBIO
HCIIONb30BAHMS KOMITBIOTEPHBIX crocobax HCIOIL30BaHMs | CIIOCO0AaX HCIONL30BAaHMA | 3HaHMA O  CIIOCO0ax | copMHpOBaHHbBIE
u UH(POPMALUOHHBIX KOMIIBIOTEPHBIX U | KOMITBIOTEPHBIX H | HCTIOIh30BaAHUS 3HaHWs O  crocobax
TEXHOJIIOTHH B  MPAKTHYECKOM rH()OPMAITMOHHBIX WH(OPMAITOHHBIX KOMITBIOTEPHBIX W | UCIIOJIb30BAHUS
EeATENLHOCTH, METOIBI TEXHOJOTHH B | TEXHOJIOTHI B | MTHQOPMAIIMOHHBIX KOMITBIOTCPHBIX 51
(bHU3MYECKUX HCCIICIOBAHUN | MPAKTHYECKON MPaKTUYECKOU TEXHOJIOTUHI B | MHQOPMAIMOHHBIX
H3MEpEHHIA; OCHOBHBIE JESITETFHOCTH, O METO/IaX | NeATeNbHOCTH, 0 | IpaKTHIeCKon TEXHOJIOTUI B
(bu3MUECKUE SIBICHUS, MOJICITH H (hmzmueckux MeToIax (hm3nyecKkux | OeaTenbHOCTH, 0 | IPaKTHYECKOH
AKCIIEPUMEHTHI UCCleI0BaHUN U | “CCIeNOBaHUN U | Merofax Qu3ndecKkux | ACATEIbHOCTH, 0
W3MepeHnil, 00 OCHOBHBIX | M3MEPEHH, 00 OCHOBHBIX | MCCIIEOBAHHUN v | MeToax  (PM3MYECKMX
(m3muecknx  SBICHHUAX, | QUIUYECKUX  SIBICHUSX, | U3MEPEHUH, 00 | McClenoBaHui u
W3MEepeHnH, 00
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MOZEIIX U | MOJEIAX U | OCHOBHBIX OCHOBHBIX
SKCIIEPUMEHTAX SKCIIEPUMEHTAX (uznyeckux (u3nyuecKux
SIBIICHUSX, MOJEISAX U | SIBICHUAX, MOJEIAX U
SKCIIEPUMEHTaX SKCIIEPUMEHTaX
Ymemon: IIPUMEHATH He YMEET | OTCYTCTBUC WJIM YaCTUYHOC | HEAOCTATOYHOC YMEHUE | B OcJIoM YCIienHOEC | MOJHOCTBIO
BBIYHCIIUTENIBHYIO TEXHUKY I yMEHHE [IPUMEHATH | IIPUMEHATH yMeHHue MPUMEHSTH | CPOPMHUPOBAHHOE
peueHus NpaKTUYECKUX 3a1ay; BBIYHUCIUTEILHYIO BBIYHCIIUTEINLHYIO BBEIYHUCIIUTENLHYIO YMEHUe IIPUMEHSTH
YHUCIICHHO pemath TEXHUKY JUIL pPELICHUS | TEXHUKY Ui pPElIEeHUs | TEXHUKY I pelIeHUs | BRIYUCIUTCIbHYIO
BBIYHMCIUTEIbHBIE  (PU3NYCCKUC NPaKTHYCCKUX 3a/1a4, | IPakKTUYCCKUX 3a7a4, | IpaKTUYSCKUX 3ajad, | TCXHUKY U PCIICHHSA
3amaun, oOpabaThIBaTh IaHHBIX YHCJICHHO pemarh | YMCJICHHOI O pCIICHUs | YMCIICHHO pemath | MPaKTHYCCKUX  3al1ad,
(duzrueckoro IKCIIEPUMEHTA, BBIYUCIIUTEIIbHbBIE BBIYUCIIUTENIBHBIX BBIYUCIIUTENIbHBIE YHACJIIEHHOI'O PEIIEeHUA
MOJEIUPOBAThH ¢dusnueckue (uzrueckue 3aaud, | PU3HUECKUX 3ajma4y, | pusudeckue 3agauu, | BBIYUCIUTENBHBIX
SIBJICHUS MIPENICTABIATh 00pabaThiBaTh  JaHHBIX | 00pabaThIBaTh  JaHHBIE | 00paOATLIBATEL JAHHBIE | (PU3MYECKHX 3aj1ad4,
uH(OpPMALUIO O pe3ysbTarax ¢busnueckoro ¢busmueckoro ¢busnueckoro 00pabaTbIBaTh JaHHBIE
JESITeILHOCTH B BUJIC TPa(UKOB; 3KCIIEPUMCHTA, 3KCIIEPUMCHTA, SKCIICPUMECHTA, (uznyeckoro
CTPOUTH MaTeEMAaTHYECKHE MOJENUPOBATH MOJEIUPOBATH MOZENIUPOBATH OKCIIEPUMEHTA,
MOJIENH TUIS OMHCaHUS (buzndeckue SIBIICHUS; | U3MUECKUe SIBIICHUST; | (PU3MUECKHE SIBIICHUs; | MOJICIMPOBAThH
MPOCTENRIINX (bu3nUECKUX MPEACTABIIATh [PEACTABIIATH MPEACTaBIATh (bu3nvecKre SBICHUS,
ABJICHUI; ONUCHIBATH uH(pOpMaIUIO 0 | uadopMaruio 0 | uadopmaruio 0 | IPENICTaBIATh
(uznueckune SIBJICHUSA u pesyabTaTax pesyabTaTax pe3yabTaTtax MH()OPMaIHUIO o
IIPOLECCHI, UCTOJIB3YsI HAYUYHYIO NeATENBHOCTH TpaduKOB; | MEATSIHPHOCTH B  BHUJAC | HCATCILHOCTH B BHE | PE3yJbTaTax
TEPMHUHOJIOTHIO; CTPOUTH MAaTEeMaTHYECKHE | TPa(HKOB; CTPOUTH | IPa(UKOB; CTPOUTE | ACATCIBHOCTH B BHAC
WHTEPIPETUPOBATL PE3YJIHLTATEI MOJEIH JUII OIHMCAaHusI | MATEMaTHYCCKHE MOJCIIM | MaTEMaTHYCCKHE rpaMKoB; CTPOUTH
MaTeMaTHIECKOro MPOCTEUINX (PUIUIECKUX | IS OIMCaHUs | MOAEIH IJIs OIMMCAHUsS | MATEMaTHYCCKUE
MOJIEIMPOBAHUS SIBJICHUH; OIMCHIBATH | MPOCTEUINX (PUZNIECKUX | TIPOCTEHIIINX MOJEIH ISl OIIACAHUA
(u3udecKkue SBICHUS U | SBIICHUM; ONMCHIBATH | PU3NUECKUX SBJICHHI; IIPOCTEHIIHNX
MPOLECCHI, WCTIONB3YS | pU3UYecKne SBICHUS W | OMHCHIBATH (usnUecKkux sBICHUN;
Hay4YHYI0 TEPMHUHOJIOTHIO; | IIPOLIECCHI, WCTIONB3YS | GU3NYECKHE SIBIEHUS | ONUCHIBATH
HHTEPIPETUPOBATH HAy4YHYIO TEPMHUHOJIOTUIO; | U npoueccel, | PU3NIECKUE ABICHUS
pE3yIbTaThI HHTEPIPETUPOBATH HCIONB3Yysd Hay4dHyr | H MPOIECCHI,
MaTeMaTUIECKOro pe3yabTaThI TEPMHUHOIOIUIO; HUCIIONb3ysd  HAY4YHYIO
MOJEIUPOBAHHUS MaTEMaTHYCCKOI0 HHTCPIPETUPOBATH TEPMHUHOJIOTHIO;
MOJENUPOBAHUSA pe3yabTaThl HHTEPpOPETUPOBATH
MaTEMaTHYECKOr 0 pe3ynpTaThI
MOJEIUPOBAHUS MaTeMaTHYECKOr 0
MOJEIUPOBAHUS
Bnaaoemys: npuemamu paboThI He OTCYTCTBHE HaBBIKOB | HEZOCTATOYHOE YMEHHE | B IIEIOM  YCHEIIHOE | HOJHOCTBIO
CO CpeACTBaMHU KOMIIBIOTEPHOU BIAACCT | BIIaACHMS INpueMaMHu | BIIAACHUS npueMamMu | yMCHHEC BIaJeHUs | COPMHUPOBAHHOE
YMEHHE BJIaJCHUA
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TEXHUKH; HABBIKAMU
MPEACTaBICHUS (PU3NISCKON
HHGOPMAITUH PA3THIHBIMA
croco0aMu; HaBBIKAMH
IPaMOTHOTO HUCIOIb30BaAHUS
(uzrUecKoro u
MaTeMaTHYECKOT0 HAyYHOT O
A3bIKA.

paboTel €O cpencTBaMu
KOMITBIOTEPHON TEXHHKH;
HaBBIKAMHU
HpeCTaBICHHS
¢uznueckoit
uHpOpMaIUH
Pa3IUYHBIMH CIIOCO0aMU;
HaBbIKAMH  TPaMOTHOIO
UCIIOJIb30BAHUS
(huzrueckoro u
MaTeMaTHYECKOr0
HAYYHOTO 53bIKa

paboTel co cpencTBaMu
KOMIIBIOTEPHON TEXHHKH;
HaBBIKAMHU
HpeCTaBICHHS
¢uznyeckoint
UHpOpMaIUH
Pa3IUYHBIMH CIIOCO0aMU;
HaBBIKAMH  T'PaMOTHOTO
UCIIOJIb30BaHUS
(huzrueckoro u
MaTeMaTHYECKOr0
HAYYHOTO 53bIKa

npueMamMu paboOTBl CO
CpeACTBaMH
KOMIIBIOTEPHOMI
TEXHUKW;  HaBBIKAMHU
MpeACTaBICHUS
(usnyeckoi
WH(pOpMaITUH
Pa3NUYHBIMU
crocobamMu; HaBbIKAMHU
IPaMOTHOTO
UCTIOJIb30BaHUS
(u3nUecKoro u
MaTeMaTHYeCKOTO
HAYYHOTO SI3bIKa

npueMaMu paboOTBl CO
CpeACTBaMH
KOMIIBIOTEPHOMI
TEXHUKW;  HaBBIKAMHU
MpeACTaBICHUS
(usnueckoi
WH(pOpMAaITUH
Pa3NUYHBIMU
crocobamu; HaBBIKAMHU
IPaMOTHOTO
UCTIOJIb30BaHUS
(du3nUyecKoro u
MaTeMaTHYECKOTO
HAYYHOTO SI3bIKa
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