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JIner akTyanusanuu padoyeil nporpaMmsl
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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)
[ToryueHue cTyaeHTaMH OCHOBOIOJIATAIOIINX MPEACTaBIEHUH 0 (PyHIaMEeHTaTbHOM

CTPOCHHH MaTepHH U (PU3UUECKUX MPUHIUIAX, JIEKAIIUX B OCHOBE COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTUHBI MUPa; GOPMUPOBAHUE Y CTYJACHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS; Pa3BUTHE HAYYHOT'O MBILUICHUS U PacIIUPEHUE

HAy4YHO

-TEXHUYCCKOI'O Kpyrosopa, oBJIaA€HUC OCHOBHBIMU (l)I/I3I/I‘IeCKI/IMI/I KaTCroOpusaAMU,

MOHATUSMH U QyHIaMEHTAIbHBIMU (PU3NYECKUMHU 3aKOHAMU;TOHUMAHNE TPAHUI]
MPUMEHUMOCTH (PU3NYECKUX TEOPUI; OJTyYeHHE MpeACcTaBIeHUH 0 (yHIaMEHTaIbHbBIX
KOHIEMIUSAX COBPEMEHHOT0 €CTECTBO3HAHUS KaK pe3yJibTaTa HICTOPUYECKOTO MPOIiecca;
OBJIaJICHHE NMPUEMAMH U METOJIaMU PEUICHU] KOHKPETHBIX 3a[a4 U3 pa3INuHbIX 00JacTeit
(buU3MKYN, YMEHHS BBIICIUTh KOHKPETHOE (PU3UYECKOE CO/IeP )KaHNE B IPUKIIATHBIX 3a7auax
Oyayuieit npodeccuoHaNbHON ASITETbHOCTH; (HOPMUPOBAHNE HABBIKOB MPOBEACHUS
(bU3MYECKOT0 SKCIIEPUMEHTA, MO3BOJISIOIIMX UM BIIOCIEICTBUU OBJIAJETh KOMILIEKCOM
komnereHui, npeaycMorpeHHbix ®I'OC BO no nanpasienuto noarotoBku 27.03.01
CrangapTuzanus U METPOJIOTHS

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

I[I/ICI_II/IHJ'II/IHB. duznyeckas KapThuHa MUpPa BXOJUT B O6H33T€J'ILHYIO qaCTb yqe6H0ro

I1aHa 00pa3oBaTEIbHON MPOTPaAMMBI.

I[J'ISI HU3YyUCHUSA JUCHUIIIINHBI HeO6XO,I[I/IMBI 3HaHUA (YMCHI/IH, BJ'Ia,Z[eHI/IH),

c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

Juctuminza «@u3nyeckas KapTHHA MUpay 0a3UpyeTcsl Ha €CTECTBEHHOHAYYHBIX

TUCIUIUINHAX . MaTeMaTHKa, PU3NKA, XUMHS B 00bEME CPETHEH IIKOJIBI.

3Hanus (YMGHI/UI, BJIaIIeHI/IH), IMOJIYYCHHBIC ITPHU U3YUYCHUU IIaHHOﬁ JUCHUITIINHBI

OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

dusuka

be3onacHOCTb KU3HENEATEIBHOCTH
Okonoruyeckast 6€30MacHOCTh
Mertamiosenenue

Mertponorus

®u3nyecKkue OCHOBBI U3MEPEHUN U ATAJIOHBI
OKOJIOTUYECKUIT MEHEIKMEHT

MexaHunka

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs
B pe3ynbrare ocBoeHUS AUCUUIUIMHBL (MOAYs) «Du3ndeckas KapTHHA MUPa

oOyuaroluiics 10JKeH 001a1aTh CIEAYIOINUMU KOMIETEHIIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

YK-1 CniocobeH ocymiecTBIATh MOUCK, KPUTUYECKUI aHaIN3 U CUHTE3 HH(OPMALIUH,
MPUMEHSITh CUCTEMHBIN NOJIXOJ JIJIs1 peHIeHHMsI TOCTABJIEHHBIX 3a]a4

YK-1.1

AHanu3upyer 3a/1a4y, BbIENss €€ 0a30Bble COCTaBIISIONINUE,
paccMaTpuBaeT U MpeajaraeT BO3MOKHbIE BApUAHTHI PEIICHUs
MOCTaBJIEHHOM 3a/1a4M, OIIEHUBAs UX JJOCTOMHCTBA M HEJIOCTATKH

YK-1.2

Onpenensier, THTEPIPETUPYET U PAHKHUPYET HHPOPMAIUIO, TpeOyeMyto
JUIS peLIeHUs TOCTaBIEHHON 3a[aui; OCYIIECTBIsIET MOUCK HH(pOpMaIUU
10 pa3JIMYHbIM THUIIaM 3aIIPOCOB

YK-1.3

[Tpu 06paboTke nHGopMauu OTINYAET (PAaKThHl OT MHEHHIH,
WHTEPIpETAINi, OIICHOK, JOPMHPYET COOCTBEHHBIE MHEHUS H
CYXJICHUSI, apTyMEHTUPYET CBOU BHIBOJBI M TOUKY 3pEHUS




4. CTpykTypa, 00b€M U copepkaHue TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

qHce:
— KOHTaKkTHast pabora — 58,05 akas. yacos:

— ayauTopHas — 57 akaj. 4acoB;

— BHeayauTopHas — 1,05 akaj. 4acos;

— camocTosTenbHas pabora — 13,95 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas
KOHTaKTHas paboTa
(B akaj. yacax) Bun
CaMOCTOATENbHOMN

paboThI

Paznen/ rema
JHACLUATIIAHBL

Cemectp

nmab. | mpaxT.
3aH. 3aH.

Jlek.

CamocrosTenbHas
paboTta cTymeHTa

®dopma TeKyIero
KOHTPOJIA
yCIIEBaeMOCTH U
MIPOMEKYTOUHOU
aTTecTaluu

Kon
KOMIIETCHIIUH

1. 1. CoBpemeHHas
actpouzuka

MOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO;
BBITTOJTHEHUE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSTENEHOE
n3ydeHue
yueOHOM U
HaY4YHOU
JIUTEPATypHI B
TOM UHCIIe
JJIEKTPOHHBIX

pecypcoB.

1.1 Kaxk ycrpoena 3emiisi? 1 1 05

MIpOBEpKa
HHINU BI/IILyaJ]])H])IX
3aJJaHul

VK-1.1, VK-
1.2, YK-1.3

HO/rOTOBKA K
HPaKTHYSCKOMY
3aHATHIO;
BBITIOJTHEHHE
MPAKTHIECKUX
pabot (M13);
CaMOCTOSTENEHOE
U3yUYCHHE
yueOHOI U
Hay4YHOU
JINTEPaTypHI B
TOM YHCIIe
JNEKTPOHHBIX

pecypcoB.

1.2 Kak ycrpoeno Counnie? 1 2 0,5

MIpOBEpKa
WHAWBHUIYaJIbHBIX
3aJIaHuN

VK-1.1, VK-
1.2, VK-1.3

MOATOTOBKA K
MPAKTHYECKOMY
3aHATHIO;
BBINOJIHEHUE
MPAKTUYECKUX

padot (MA3);

1.3 Kak ycrpoena Hama
Tanaktrka (MieuHbIit 1 2 0,5
myTh)?

MIpOBEpKa
WHAWBHUTYaITbHBIX
3aJaHuN

VK-1.1, VK-
1.2, YK-1.3




CaMOCTOATEIbHOE
n3ydeHne
yueOHOI u
HayJHOU
JIUTEPATypPhI B
TOM YHCTIe
JNMEKTPOHHBIX
pecypcoB.

IOJAT0OTOBKA K

MIPAKTHYECKOMY
3aHATHIO;
BBINOJIHCHHE
MIPAKTUYECKUX
pacor (M]13); poBepKa
1.4 Kak yctpoena 05 05 | camocrosTenbHoe A — VK-1.1, VK-
Bcenennasn? ! ! H3y4eHUE ¥ o 1.2, VK-1.3
. 3aJaHui
yueOHOIl u
Hay4HOU
JIUTEPaTypPHI B
TOM YHCIIE
3JIEKTPOHHBIX
pecypcos
HWroro no pazaeny 3,5 2
2. 2. I'mcrorpamma
MIOJITOTOBKA K
NPaKTUYECKOMY
3aHATHIO;
BBINOJIHEHNE
2.1 Atpubyel npalcmqecxn%
rucTorpammbl. DyHKIHIO pacor (M]13); [IPOBEpPKaA
pacrnpeieneHus 1 1 | CAMOCTOATCIRHOC | i BHTyaNBHEIX YK-1.1, VK-
H3yUYCHHE . 1.2, YK-1.3
BepositHoctu PDF. Onenka . 3aJlaHui
oumbOku onpenenennsi PDF yqe6Hoan
HAYYHOM
JUTEPATYpPHI B
TOM YHCIIe
3JIEKTPOHHBIX
pecypcos.
MOJrOTOBKA K
NPaKTUYECKOMY
3aHATHIO;
BBINOJIHEHNE
2.2 ToyeuHsle TPAKTHHCECKIX
WUHTEPBAJIbHBIE OIICHKU pador (M]I3); NpoBepKa
IIEHTPAIFHBIX MOMEHTOB 1 1 CaMOCTOATEIRHOC WHAWBHUTYaIbHBIX YK-1.1, K-
U3y4eHHE N 1.2, YK-1.3
PDF. ®ynkmus . 3aaHul
pacnpeznenenus ['aycca yqe6ﬂonvn
HAY4HOMU
JIUTEPATypPHI B
TOM YHCIIe
3JIEKTPOHHBIX
pecypcos.
Wroro no pazneny 2 2
3. 3. Ctpykrypa
COBPEMEHHOT0 (PU3HUECKOTO
skcnepuMenTa. CTpyKkTypa
COBPEMEHHOH (u3nIecKon
TEOpUH
3.1 ®usnueckuit MIOJITOTOBKA K TIpOBEpKa VK-1.1. VK-
SKCHEPUMEHT U MOJIEIb 0,5 0,5 MIPAKTHYECKOMY WH/IUBUTYaJIbHBIX 12 3.712-1 3
3KCIEpUMEHTA 3aHAITHIO, 3aJIaHuN - '




BBITIOJTHEHNE
MPaKTHICCKUX
pabot (M13);

CaMOCTOATEIbHOE
U3ydeHHE
yueOHOI u
HayJHOU
JUTEPATypHI B
TOM YHCTIe

INEKTPOHHBIX

pecypcoB.

3.2 JIoCcTOMHCTBA K
HEJOCTATKU OLIEHKH
TIOTPENIHOCTH N3MEPEHHHA
110 aOCOIIOTHOM U
OTHOCHTEIILHOM OIIHOKe

0,5

0,5

MOJIrOTOBKA K
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabor (M/13);
CaMOCTOATETbHOE
U3ydeHHe
yueOHO u
HAyJHOU
JUTEPATypPHI B
TOM YHCTIe
NIEKTPOHHBIX
pecypcoB.

MpOBEpKa
HHIUBUTYATbHBIX
3aJaHuH

VK-1.1, VK-
1.2, VK-1.3

3.3 OCHOBHBIE CTPYKTYpHBIE
2JIEMEHTBI COBPEMEHHOU
¢dusnyeckoit Teopun

0,5

0,5

MIOJITOTOBKA K
MIPAKTHYECKOMY
3aHATHIO;
BBINOJIHEHNE
NPaKTUYECKUX
pabor (M/13);
CaMOCTOSITEIIbHOE
U3y4deHHe
yaeOHOI 1
Hay4HOU
JIUTEPATYpPHI B
TOM YHCIIe
IJIEKTPOHHBIX

pecypcos.

TIpOBepKa
I/IHZLI/IBI/IZLyaJ]I)H])IX
3aJJaHul

VK-1.1, VK-
1.2, VK-1.3

HWroro no pazaeny

1,5

1,5

4. 4. BeposTHOCTHBIE 3aKOHBI

KJIaCCUYECKOM CTATUCTHYECKOM

¢busuxn

4.1 OcHOBHBIE CTPYKTYpHBIE
3JIEMEHTHI CTATUCTHYECKOM
¢huzukn

0,5

0,5

MOJrOTOBKA K
MIPAKTHYECKOMY
3aHATHIO;
BBINOJIHEHNE
MIPAKTUYECKUX
pabdot (M3);
CaMOCTOSITENIbHOE
U3yuCHHE
yueOHOI u
Hay4HOU
JIUTEPATypPHI B
TOM YHCIIe
JJIEKTPOHHBIX
pecypcos.

TpoBepKa
WHIWBHUTYaTbHBIX
3aJIaHuN

VK-1.1, VK-
1.2, YK-1.3

4.2 MuKpOKaHOHHUECKOE,
KaHOHHWYECKoe U OoJbIIoe
KaHOHHYECKOE
pacmpenenenus ['n606ca.

0,5

0,5

IOATOTOBKA K
MIPAKTUYICCKOMY
3aHATHIO,
BBIIIOJIHCHUEC
MPAKTUICCKUX

TpoBepKa
WHAWBHUTYaITbHBIX
3aJaHuN

VK-1.1, VK-
1.2, YK-1.3




pabor (MA3);

CaMOCTOSITETIbHOE
H3y4eHue
yueOHOM U
HayJHOU
JTUTEpaTypHl B
TOM YHCIIe
3JIEKTPOHHBIX
pecypcoB.
TIOATOTOBKA K
TIPaKTHIECKOMY
3aHATHIO;
BBIIIOJIHEHHE
MPaKTUYECKUX
pador (M]13); MIpoOBEpKa
4.3 CraTucTiuecKoe CaMOCTOSITEIILHOE POBCP VK-1.1, VK-
0,5 0,5 WHJIMBHIYaJIbHBIX
orpeieNICHIE YHTPOITHH U3yUYCHHE . 1.2, YK-1.3
N 3aJaHu’
yueOHOM U
Hay4YHOU
JIUTEPATYpPHI B
TOM YHCIIe
3JIEKTPOHHBIX
pEeCypcoB.
HWroro no pazaeny 15 15
5. 5. [Ipeo6pazoBanue Oypoe u
COBpEMEHHas (pu3nKa
TIOATOTOBKA K
TIPaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHHE
MPaKTUIECKUX
5.1 TIpeobpazoBanue @ypre Ia)160T (UI13):
U COBpEMEHHas (PH3HKA. P § MpoBepKa
CooTHolIeHHe 0,5 0,5 | cavocroAreibroe WHANBUAYAIbHBIX YK-1.1, YK-
. ' ' U3y4ueHHE yan 1.2, YK-1.3
HEeonpeaeIEHHOCTH . 3aJaHul
o y4eOHOi 1
Teiizenbepra o
HayqHOU
JTUTEpaTypHI B
TOM YHCIIe
AJIEKTPOHHBIX
pecypcos.
MOJrOTOBKA K
TIPaKTHIECKOMY
3aHATHIO;
5.2 Ucnonp3oBanne BBITIOJIHEHUE
npeobpaszoBanus Dypwe B MPAKTHIECKUX MpoBepKa
VK-1.1, VK-
onrtuke. VMcnonbs3zoBaHue 1 0,5 padot (MA3); WHAUBHUYaTbHBIX 12 VK-13
npeobpaszoBanus Oypwe B CaMOCTOSITCIILHOE 3aJJaHU M - '
JJIEKTPOHHKE U3yuCHHE
yaeOHOU 1
HAay4YHOU
TUTEepaTyphl
Hroro no paszneny 15 1
6. 6. BeposiTHOCTHBIE 3aKOHBI
KBaHTOBOU CTaTHCTHYECKOU
¢busuxn
MOJrOTOBKA K
6.1 AHanu3 pacnpeneneHus A
NPaKTUYECKOMY
®epmu — [lupaxa.30HHAsA
. 3aHSATHIO; MpoBEpKa
TCOPIAL TBEPAIOTO TEATA. 0,5 0,5 BBITTOJIHEHHE WHANBUAYATbHBIX VK-1.1, YK-
IIpoBoauuKwy, ' ' yam 1.2, YK-1.3
HOTYITPOBOTHHKE MPAKTHYECKUX 3aaHui
yrp ’ pabot (MA3);
JTUBJICKTPUKH.

CaMOCTOATCIIbHO




€ U3y4eHue

yueOHOM U
HayqHOU
JIUTEPATypPHI B
TOM YHCIIC
3JIEKTPOHHBIX
pecypcoB
TOAITOTOBKA K
TIPaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHHE
6.2 KontakTHast pa3HOCTb MPAaKTUYECKUX
MOTeHIMANOB. Jluoxd u ero pabot (M13);
MpOBEpKa
HCII0JIb30BAaHUE B TEXHUKE. CaMOCTOSTEJIbHOE VK-1.1, YK-
1 15 0,5 WH/IMBUAYAIbHBIX
Tpansucropsl. [Ipumenenne H3y4ECHHE I~ 1.2, YK-1.3
TPaH3UCTOPOB U AWOIOB B yueOHOM U
9BM HayqIHOU
TUTEepaTypHl B
TOM YHCIE
3JIEKTPOHHBIX
pecypcos
Wroro no pazneny 15 2,5 1
7. 7. OyHKIIMH pacTpeaeneHst
BEPOSATHOCTH KBaHTOBOI
MEXaHHUKHI
MOJITOTOBKA K
NPaKTUYECKOMY
3aHATHIO;
BBITIOJTHCHUE
MPAKTHIECKUX
7.1 OyHKUMU
acm }:J-:IICJIiCHI/ISI KaK KBajpar pator (MJI3); MPOBEpKa
IE:onHl())Boﬁ (dhyHKUIMN P 1 2 0,5 CaMOCTOATEIBHOC I/IH}J,I/I]I:I/I)J, EﬂbelX YK-1.1, VK-
Y ) N ' U3y4eHHE M 1.2, YK-1.3
BepositHOCTE B KBaHTOBOM . 3aaHui
yueOHOi u
MEXaHHKe o
HAY4HOM
JUTEPATYpPHI B
TOM YHCJIIE
SJIEKTPOHHBIX
pECypcoB.
MOJITOTOBKA K
NPaKTUYECKOMY
3aHATHIO;
BBITIONTHEHHE
7.2 Oynkuus
acnpenenenue [lnanka- MPAKTHHECCIIX
p pabot (MJ13);
BuHa u ero uudpossie MpoBepKa
N CaMOCTOSITENILHOE VK-1.1, VK-
oneHku. OTOHHEIN ra3 u 1 1 0,5 WHINBUIYaITbHBIX
U3y4eHHE . 1.2, YK-1.3
monenb M.Ilmanka. . 3aJaHuNA
yueOHOI U
PenukroBoe uznydenue o .
. o HayqHOU
npouuioit Beenennoit.
JTUTEpPaTypHI B
TOM YHCIIE
3JIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 2 3 1
8. 8. ®yHkuus pacnpeneaeHue
Bboze-Ditnmreitna. bose-
DHHINITEHHOBCKAs KOHIEHCAIUS U
3JIEKTPOHMKA OyayIIero
MOJATOTOBKA K HDOBEDKA
8.1 McTopus OTKPHITHIA 0,5 0,5 MPAKTHICCKOMY I/IHI[I/I]I:I/II[ IE:I)J'ILHBIX YK-1.1, YK-
’ P p ' ' 3aHATHIO; yam 1.2, YK-1.3
3aaHui

BBIIIOJITHEHUEC




MPaKTUICCKUX

pabot (MA3);
CaMOCTOSITEIbHOE
n3ydeHue
yueOHOM U
HayJHOU
JIUTEPaTypHI B
TOM YHCIIe
3JIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
MPAKTHIECKOMY
3aHSTHIO;
BBIITOJIHEHHE
MPAaKTUIECKUX
8.2 Konnencanus bosze — p
ra3a. Temnepatypa pador (M]13); IIpOBEpKa
) paryp CaMOCTOSITEJILHOE POBep VK-1.1, VK-
KOHJICHCAIUH. 0,5 1 0,5 UHIUBUyaJIbHBIX
H3yUCHHE . 1.2, YK-1.3
IIaTe QpyHIAMEHTANBEHBIX . 3aJaHu’
yueOHOM U
(a3 BemecTBa N
Hay4IHOH
JIUTEPATypHI B
TOM YHCIIe
AJIEKTPOHHBIX
pecypcos.
MOATOTOBKA K
N MPaKTUIECKOM
8.3 Caoiicta bo3ze- p y
o . 3aHATHIO;
OHHIITEHHOBCKOTO BBIIOHCHE
xougencara (BOK). BOK u
W " MPAKTHIECKUX
ocraHoBka ceera". BOK wu )
" y " paGor (M/13);
JKUJIKAHA  CBET MpoBEpKa
CaMOCTOSITEJILHOE VK-1.1, VK-
B3peis BOK u 1 1 0,5 UHIUBHUYaJIbHBIX
H3yUCHHE . 1.2, YK-1.3
unTepdepennus n8yx bOK N 3aaHui
y4eOHOi u
BOK wu uneprmonHsie .
HAY4HOM
aKCceJIepOMETpHI. HTCDATVOR B
OxcniepumenTts! Ha MKC. paryp
TOM YHCIIe
BOK wu acrpodusmka
JNIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 2 2 15
9. 9. KBanToBas 3amryTaHHOCTb
MOATOTOBKA K
MPAaKTUYECKOMY
3aHATHIO;
9.1 SI3bIK, HA KOTOpPOM ’
BBITTOJTHEHUE
TOBOPST COBPEMEHHBIE
(u3UKY - KBAHTOBUKHU TPAKTHACCKIX
) padot (M3);
KBaHTOBBIE KOMITBIOTEPHI U MpoBEpKa
CaMOCTOSITEJILHOE VK-1.1, VK-
HepaBeHCTBO benna. Pabora 0,5 0,5 0,5 WHIIUBUIYaJIbHBIX
9 H3y4YeHHE . 1.2, YK-1.3
J.Helimana u Teopus /. . 3aJJaHUM
yueOHOI U
Boma. Omnbiter Cepixa o
HAYYHOM
Apomm u [leBuna
N JIUTEPATYPHI B
VYaiianenma
TOM YHCIIC
JNEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K
MPAKTHIECKOM
9.2 BuThI U KYOUTHI. P SAHSITHIO- y HDOBEDKA
IpuHuuns! pusmyeckon ’ POBEP YK-1.1, VK-
N 1 0,5 0,5 BBINOJIHEHUE WHJIMBUIYaTIbHBIX
(hu3mueckoil peanuzanuu N 1.2, YK-1.3
MPAaKTUYECKUX 3alaHul
KBaHTOBBIX KOMITEIOTEPOB
padot (MA3);

CaMOCTOATCIIbHO




€ U3y4YeHHue
yueOHOI u
HayJHOU
JIUTEPATypPhI B
TOM YHCTIe
INEKTPOHHBIX
pecypcoB.

Wroro no paszneny

15

10. 10. BeposiTHOCTHOE Oyaylee
3€MHOM IIUBHIIM3AIINU

10.1 ®paxransl u

(pakTanbHas pa3MEPHOCTb.

HepKOJ’[SII_II/IOHHI)IC

npoueccsl. Kierounsrit

aBTomat "JXu3up".

CoBpeMeHHOE TTOHUMAaHHe

KHU3HU U CMCPTH

0,5

0,5

MOJTOTOBKA K
IIPaKTHYECKOMY
3aHATUIO;
BBITIONTHEHUE
MPaKTHYECKHX
pabot (M3);
CaMOCTOSATENbHOE
u3ydeHue
yueOHO u
Hay4YHOH
JUTEPaTyphl B
TOM 9HCIIe
ANEKTPOHHBIX

pecypcos.

poBepKa
WH/IMBUTYaJIbHBIX
3aJaHuH

VK-1.1, VK-
1.2, YK-1.3

10.2 OnacHOCTH ’KM3HM Ha

3emiie. PamoH.

0,5

0,5

MOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13);
CaMOCTOSITETIbHOE
U3y4deHHe
yueOHOil u
Hay4HOU
JUTEPATYypPHI B
TOM YHCTIe
IJIEKTPOHHBIX

pecypcos

TIpOBepKa
WHAWBHUTYaJIbHBIX
3aJaHuN

VK-1.1, VK-
1.2, VK-1.3

10.3 Hayxka u e€ anTunomast

0,5

0,45

MIOJITOTOBKA K
MIPAKTHYECKOMY
3aHATHIO;
BBINOJIHEHNE
MPaKTHYECKUX
pador (M/13);
CaMOCTOSITENIbHOE
U3y4deHHe
yaeOHOU 1
Hay4HOU
JUTEPATYPHI B
TOM YHCIIe
JJIEKTPOHHBIX

pecypcos

TpOBepKa
I/IHZLI/IBI/IZLyaJ]I)H])IX
3aJJaHul

VK-1.1, VK-
1.2, YK-1.3

HWroro no pazaeny

1,5

1,45

Uroro 3a cemectp

19

38

13,95

3a4ET

Hroro no JUCHOUIIIINHE

19

38

13,95

3a4cT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanboee 3pPeKTHBHbIE
pe3yJIbTaThl OCBOCHUS JUCHUILINHBI «DU3nueckast KapTHHAa MUPa» al0T TPaIULUOHHbIE
o0pa3zoBaTeNbHbIC TEXHOIOTUH, TEXHOJIOTUU MPOOIEMHOT0 00yYSHHSI, THTEPAKTHBHbIC
TEXHOJIOTUH, THPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH.

1. ®opMmbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmannoHHas JIeKIusi— MOocie10BaTeIbHOE H3JI0KEHUE MaTepralia B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

[TpakTHueckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HaBBIKOB
10 IIPEIIOKEHHOMY QJITOPUTMY.

2. @opMbl y4eOHBIX 3aHATHH € UCTIOJIIb30BAHHEM TEXHOJIOTHIA TPOOIEMHOTO
o0yueHus:

[TpoGiieMHas neKIus — N3JI0KEHUE MaTeprala, IpenoJaraiolee NoCTaHOBKY
IPOOJEMHBIX U TUCKYCCUOHHBIX BOIIPOCOB, OCBEIIEHUE Pa3IMUHbIX HAyYHBIX [10JIX0O/0B,
aBTOPCKHE KOMMEHTAPUH, CBSI3aHHBIE C PA3JINYHBIMUA MOJEISIMU UHTEPIIPETALUU
M3y4aeMOro MaTepuania.

[TpakTryeckoe 3aHsATHE B POpME NIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HampaBJIeHHas Ha PeLIeHHe KOMIIJIEKCHON y4eOHO-TI03HaBaTeIbHOM 3a7auu, TpeOyroliei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKHUX 3HAaHUH, TaK U IPAKTUYECKUX HABBIKOB.

3. ®opMBbl yueOHBIX 3aHATHH € UCIIOJIB30BAaHUEM CIIELUATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJOTUI:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALIUS (U3JI0’)KEHHE MaTepHralia ¢ 3apaHee
3a-TUIAHUPOBAHHBIMU OIIMOKaMH), JeKIHsI-0ecena, TeKIHsI-JUCKYCCHSL.

CemuHap-nuckyccus — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTr0-JIM00 CIIOPHOro BOMpPOCa,
po0JIeMBbl, BBISIBIEHUE MHEHUI B rpyIiie (MEeXIpyHIoBOi quanor, TUCKycCust Kak CIop-
JTAAJIor).

4. ®opMbl yUeOHBIX 3aHATUH C UCIOJIb30BaHUEM HH(POPMALIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHH:

Jlexuus-Bu3yanu3anysi — U3J10KEHUE COAEPIKAHUSI CONIPOBOXKIAETCS IPE3EHTAUEN
(emMoHcTpanuei yueOHbIX MaTepHasoB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpauIecKux, ayIuo- 1 BUEOMATEPHAIIOB).

[TpakTryeckoe 3aHsTHE B POpPME MPE3CHTALIMU — MIPEJICTABICHHE PE3YyIbTATOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM IEATENBHOCTH C UCIIOJIb30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

6 Y4eOHO-MeTOqMYECKOE 00ecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YaoImMXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHOYHBIE CPEACTBA LISl POBEICHUS NIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI

a) OcHoBHas JMTEpaTypa:

1. ®usnueckas KapTUHA MUpA: MPAKTUKYM : yuyeOHoe mocodue [ By3os] / B. K.
benos, O. B. KpuBko ; MarHuToropckuii rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET UM.
I'. UI. Hocoga. - Maruutoropck : MI'TY um. I'. W. Hocoga, 2023. - 1 CD-ROM. - 3armn. ¢
TUTYIL. 3kpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21500 (nara
obpamenusi: 11.04.2025). - ISBN 978-5-9967-2792-6. - MakpooOnekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHus goctynHbl Takxke Ha CD-ROM.



2. Pozen, B. B. Konnenuu coBpeMeHHOTO ecTecTBO3HaHus. Kommenauym : yaeOHoe
nocobue / B. B. Pozen. — Cankr-IletepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-
1012-5. — Texkcr : anexTpoHHbIi // JlaHb : 31eKTpoHHO-0MOIHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/210740 (nara obpamienus: 11.04.2025). — Pexxum pocryma: ajis
aBTOPU3. II0JI30BATEIICH.

3. KoHnenmuu cOBpeMEHHOTO €CTeCTBO3HAHUS : YUYSOHHK JIJIsl BY30B / 1101 001Ieit
penakiueii C. A. JlebeneBa. — 4-e usn., uctp. u gor. — Mocksa : U3mparensctBo KOpaiiT,
2023. — 374 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02649-8. — Tekcr :
anekTpoHHbIH // O6pazoBarenbHas mwiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510627 (nara oopamenus: 11.04.2025).

4. Cemuxaros, A. Bcég, uro neuxkercs: IIporynku no 6ecrnokoitHoi Beenennoii ot
KOCMHYECKHX OPOUT /10 KBAaHTOBBIX I0JIEH : HAyYHO-TIOMy sipHoe n3ganue / A. CeMuxaros. -
Mocksa : AnbninHa HOH-(uKIIH, 2022. - 628 c. - ISBN 978-5-00139-749-6. - TekcrT :
anektponHbiid. - URL: https://znanium.ru/catalog/product/2138682 (mata oOparieHwus:
11.04.2025). — Pexxum focTyma: o MOAIUCKE.

0) lono/IHUTeILHAS JIUTEpPaTypa:

1. benor B. K.l{udposas 06paboTka curHanoB 1 n300pakeHui : yaueOHoe rocodue /
B. K. benos, [I. O. bernenios ; MI'TVY, [kad. dusuku]. - Marauroropcek, 2011. - 148 c. : ui.,
Tab. - TekcT : HermocpeICTBEHHBIH.

2. benos, B. K. Kommberotepasie 3ansatus 1o gusuke : yuebnoe nocodue / B. K.
besnos ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 anextpon. ont. guck (CD-ROM). - 3ar.
¢ tuty. kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1651 (nata
obpamenusi: 8.06.2023). - MakpooObeKT. - TeKCT : 371eKTpOHHBIN. - CBEACHUS TOCTYITHBI
takke Ha CD-ROM.

3. benoe B. K.Metponoruueckast 00paboTka pe3yibTaToB (PU3NYECKOTO
sKcrepuMenTa : yuebHoe mocodue / B. K. benos ; MI'TY, [kad. dusuku]. - [4-¢ usm.,
nepepad.]. - Maraurtoropck, 2011. - 140 c. : un., rpad., cxemsl, Tabi. - TekcT :
HEINOCPEACTBEHHBIN.

4. JIbBoBckuit Anekcanap Jleonunosudu (OkchopacKkuil yHUBEPCUTET).

OTnuyHas KBaHTOBasi MeXaHHKa : pemeHus. Yacts 2 : YuebHoe nocobue: B 2 Tomax;
VYuyebHo-MeTonueckas nureparypa / JIbBoBckuit Anekcanap Jleonnnosuy ; Oxchopackuii
yHuBepcuteT. - Mocksa : OOO "Anbnuna HoH-pukmH", 2019. - 304 c. - BO - bakanaspuar.
- URL.: https://znanium.com/catalog/document?id=368826. - URL: ISBN 978-5-91671-952-
9.

B) MeToanueckue yKazaHusi:

1. Mexanuka. MonekynspHas pu3uKa U TEpMOJUHAMHUKA : JIaOOpaTOPHBIN
npaktukyMm / E. H. Acranos, 3. H. botneBa, JI. C. JlomxenkoBa u ap. ; MI'TV. -
Maruutoropek : MI'TV, 2016. - 1 anektpos. ont. guck (CD-ROM). - 3ari1. ¢ TuTy1. 9KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/20687 (mata obpamieHus:
30.08.2023). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

2. llenmn mOCTOSTHHOTO TOKA: TMIPAKTUKYM 10 (U3HUKE : yaeOHOe ocodue [ By30B] /
M. B. Beuepkun, O. B. Kpusko ; Marautoropckuii roc. TeXxHu4aeckui yH-T uMm. ['. 1.
Hocoga. - Marautoropck : MI'TY um. I'. W1. Hocosa, 2022. - 1 CD-ROM. - 3arm. ¢ tuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5
-9967-2300-3. - TekcT : SIEKTPOHHBIH.

3. ®u3uKa TBEpPAOTro Tela, aToMa U aTOMHOTO si7pa : yueOHoe mocoobwue |11 By30B] /
C. A. byrakos [u 1ip.] ; Marautoropckuii roc. Texuudeckuii yu-t um. I'. M. Hocosa. -
Maruautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ari. ¢ TuTy:1. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2393 (nara obpartenus:



06.10.2023). - MakpooOBeKT. - TeKcT : aneKTpoHHbIN. - CBeneHus AocTynHbI Takke Ha CD-

ROM.
r) [Iporpammuoe odecneuenne u UHTepHer-pecypcebi:
IIporpammHoe obecnevyenne
HaumenoBanue N
o Ne norosopa Cpoxk nelicTBUS JTULEH3UU

MS Office 20071, 135 or 17.09.2007 Geccpoumo
Professional
7Zip cB00OOHO pacnpoctpansemoe [10 6eccpodHo
FAR Manager cB0OOIHO pactpocTpansemoe [10 OeccpouHO
MathWorks
MathLab v.2014 |K-89-14 ot 08.12.2014 OeccpouHo
Classroom License

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHGOPMALMOH

HbI€¢ CIIPABOYHbIC¢ CUCTEMBbI

Hazpanue kypca

CchUiKa

DnekTpoHHas 6aza nepuoanueckux mganuit OO0
«ABUC»

https://eivis.ru/

HamuonannHas I/IH(i)OpMaI_[I/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucremMa — Poccuiickuit HHJACKC HAYYHOI'O UTUPOBAHUA
(PMHIY)

URL:
https://elibrary.ru/project_risc.
asp

OnekTpoHHbIe pecypcbl oubmmoreku MI'TY um. I'.1.
Hocosa

https://host.megaprolib.net/M
P0109/Web

Poccuiickas ['ocynapcTBennas 6ubnnoreka. Karanoru

https://www.rsl.ru/ru/4readers
/catalogues/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOC obecreyeHme JUCIHUIIIIMHBI BKIIIOYACT!:




MaTepI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

JlexumoHHas ayIUTOpHUS BKIIIOYAET:
MynbTUMeIUIHBIE CPEACTBA XPaHEHUs, Iepeaaun U MpeAcTaBlieHus HHPOpMaIUH.

JlaGoparopus «MexaHuKd, MOJIEKYJIAPHON (PU3UKU M TEPMOJINHAMHKI BKITIOUACT:

1. bamuctuyeckue MasiTHUKH.

2. Mastauk O6epoOeka.

3. OusnvecKuil MasTHUK.

4. locka l'anpTOHA.

5. JIaboparopHast ycTaHOBKa JUISl HCCIICAOBAHMS paclpeieIeHUs] TEPMOAJIEKTPOHOB I10
MOJTYJIIO KX CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKA JJIsl OTIPEACIICHUs TIoKa3aTellel aanadaThl Y METOIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JUIs TPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHH B
nponecce nuddy3un ra3oB Ha MOJICTH MIEPEMEIITHBAHMS IAPOB.

8.JJaboparopHast ycTaHOBKa JUISI TPOBEPKH 3aKOHOB BO3pACTaHUsI SHTPOIINHU B
IIpoLecce TEMI000MEHa.

9.YcranoBka nmabopaTopHas Uil H3yYSHUS 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MP-C3-M"

10. YcranoBka nmabopaTopHast i1l UCCIIEI0BAHMSI TEINIOEMKOCTH TBepaoro tena "M
-TET-M".

11. YcranoBka nmabopaTopHast 1715l ONpeIeJICHUsI YHUBEPCAIBHOM ra30BOM
noctostaHOM "M®-OI'TI-M".

12.Cren nabopaTopHbIil ra30BbIE MPOLIECCHI.

13. MeputenbHblli HHCTPYMEHT.

JlaGopaTopust «NEeKTpUYECTBA U ONTHUKUY BKIIFOYAECT:

1. JIabopaTopHasi ycTaHOBKa JJIs1 UCCIIEJOBAHMSI 3JIEKTPOCTATHUECKOTO TIOJIS C
MTOMOIIBIO OJIMHAPHOIO 30HAA.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIHAMIIEPMETPA.

3. YcraHnoBka 1abopatopHasi i OIpeiesieHus UHIYKTUBHOCTH COJICHOU A U
MarHuTHOM MPOHUIIAEMOCTH.

4. YcraHoBka JJabopaTopHast JUIsl U3y4eHHs pe30HaHCa HANPSKEHUH U onpeaeseHus
WHTYKTUBHOCTH

5. JlJabopaTopHas yCTaHOBKA JJIsl M3YYE€HHUS JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
TU(GPAKIUOHHOMN PEeIIeTKHU.

6. JlabopaTopHas ycTaHOBKA JJIsl ONpeAeNIEHUs pauyca KPUBU3HBI JIMH3bI U JITTUHBI
CBETOBOM BOJIHBI C TOMOIIBIO Kojel HproToHa.

7. JlabopaTopHasi ycTaHOBKA JJIsl ONpeiesIeHUs] KOHIIEHTPAIlMi pacTBOPOB caxapa U
ITOCTOSIHHOW BPAILEHUS.

8. MepuTenbHbIli HHCTPYMEHT.

JlaGopatopus «AToMa, TBEPAOTO TeNa, SApay BKIOYAET:

1. JJaboparopHasi ycTaHOBKa JiJIsl U3y4eHUs BHEIIHETo GoTorddexra.

2. YcraHOBKa JUIS U3YYEHUS CIIEKTpa aTOMa BOJOPOJia U OIpeIeNIeHUs IIOCTOSTHHOM
Pun6epra.

3. YcraHoBka gabopaTopHas JAJ1s OnpeesieHus! MOTeHIaia Bo30yKAeHUs Tra3a.

4. YcraHoBKa IS ONpeAeseHHs JUIMHBI po0Oera 4acTull B BO3IyXe.

5. MeputenbHblii HHCTPYMEHT.

Aynuropuu JUid IPYNIOBBIX U UHAUBUAYATbHBIX KOHCYJIbTAINH, TEKYIIEr0 KOHTPOJIS
Y IIPOMEXKYTOYHOM aTTECTAI[MU BKIIFOYAKOT: MHTEPAKTUBHAS IOCKA, TPOEKTOP;



MynbTUMEAUNHBINA IPOEKTOP,dKPaAH.

AyIUTOPUH ISl CAMOCTOSITEILHON Pa0bOThI C BHIXOAOM B VIHTEPHET ¥ € JOCTYIIOM B
3IICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.

KOMIIBIOTEPHBIE KJIACCHI; YUTAIbHBIC 3a1Ibl OnOIroTeKH [lepcoHabHBIE KOMITBIOTEPHI
¢ makerom MS Office, ¢ Beixom0M B IHTEpHET U € IOCTYIIOM B 3JIEKTPOHHYIO
HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA BKIIIOYAIOT: TIEPCOHAIBHbIE
komibioTepsl ¢ makerom MS Office.

[Tomerienue U1t XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y1€OHOTO
000py10BaHUS BKIIIOYAIOT: CTEIUIAXKHU, CEH(BI U1 XpaHEeHHs! y4eOHOro 000pyJOBaHMUS.
WHCTpyMEHTHI 17151 pEMOHTa 000py10BaHHUS.






IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

[lo pmucuunnmHe «@Pu3nyeckas KapTUHA MHUPA» NPEIyCMOTPEHAa ayAUTOpHas H

BHCAyAUTOpHAasA CaMOCTOATCIIbHAA pa60Ta o6yqafoumxc51.

AYI[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB NPpCANOaract  BbIIIOJIHCHUC

MPAKTUYICCKUX pa60T Ha IMPAKTHYCCKUX 3aHATUAX.

=

ok w

~

=

Hepeuenb npakmuu4ecKkux paﬁom bl:

[TocTpoenue rucrorpamm u onpeeneHue e€ uppoBbIX OLIEHOK

Jlaboparopuass pabora 1. OmnpeneneHue mapaMeTpPOB paclpeaeieHus Japoowu,
paccestHHBIX Ha focke [lanbToHa

KommerorepHoe 3anstue 1. MonenupoBanue omnbita Pesepdopaa

JlaGoparopHas padota 2. OnpeaeneHue napameTpoB paJuoakTUBHOTO (hoHa
Kommnbroteproe 3anstue 2. MopaenupoBaHue MEPKOISIMMOHHBIX IPOLECCOB (MIIH
XapaKTEPUCTUKU KaTacTpod)

Jlaboparopuass paborta 3. CratucTuueckue CHUCTEMBI M WX JUHAMUYECKHE
XapaKTePUCTHKU

KomnrerorepHoe 3anatue 3. MojennpoBaHue KIETOUYHBIX aBTOMAaTOB

JlaboparopHas padota 4. IIpeoOpazoBanue Oypbe B ONTHKE

Bonpocel k nucomennoit Konmpoavrou paoomeNel
([IBa Bompoca Kaxa0My CTYICHTY BBIAAIOTCS KOMMYTAaTOPOM CIy4alHBIX YHCEN)

Urto Ha3wiBaeTcs n3amepenueM? Jlaiite cBoe onpeseneHne nporecca u3MepeHHs.
Yro Ha3biBaeTCs aOCOIIOTHOM M OTHOCUTENbHOW mnorpemHocTbio? Kakue nocromHcTBa U
HE/IOCTATKH TAKOTO CIOC00a BBIPAKEHHS OITHO0K?
Uro Ha3bpIBaE€TCSI OTHOCHUTENIBHOM YacCTOTOW, BEPOSATHOCTHIO COOBITUS U TJIOTHOCTBIO
BEPOATHOCTH?
JlaiiTe peKOMEHAALMH IIPU ITOCTPOECHUU TUCTOTPaMM.
Uro xapakrtepusyeT B THCTOTpaMM€ CpEIHEe, IUCIIEpCUs M CpeAHee KBaApaTHUECKOe
OTKJIOHEHHE, aCUMMETPHS, IKCLECC?
[Mouemy Bcerma S«y-< Sx?
Kak  onpenenutb, oTBeyaeT JM  HOPMAJIbHOMY  DPAacHpeleNieHHuI0  BbIOOpKa
9KCIIEPUMEHTAJIbHBIX JIaHHBIX WM HE OTBEYaeT?
JlaiiTe ompeneneHne JOBEPUTEIbHOIO MHTEpBala CIy4aHOM cocTaBisitollei aOCoMOTHON
MOTPEIIHOCTH. YTOHA3BIBAIOTA0BEPUTENbHONBEPOSTHOCTHIO?

Oobwee 3a0anue onsa  KOHMpPOabHOU padomut Nel

3amucarhb NOCIEI0BATEIBHO TPU HOMEPA COTOBBIX Teae(oHOB O6e3 HauaabHOH BOCBMEPKH (CBOM 1
JBa-HOMepa OJIM3KUX JItoiel ), To ecTh BbIOOpKY 30 uncen.3anaHue:

1. HOCTPOUTH THCTOTPAMMY

2 ompenenwTh CpeaHee 3HAYCHHWE W CpeHee KBaJpaTHYecKoe OTKIOHEHHE, HE HCIONb3Ys

¢ynkunn OBM mro6oro Tuna



Bonpocwl k konmpoasnoii pabome Ne2

1.

no

9.

10.
11.

Korna MoxHO MOJIb30BaThCS 3aKOHAMU KJIACCHUECKOM cTaThCTUYecKol (pu3mku, a korga —
HEJb3s.

Kakue BUIbI 3HEPTUN CUUTAIOTCS TEIIOBBIMU?

Jlns kakux BHIIOB SHEPruu (popmynupyercs Teopema O paBHOpPACIPENEICHUN SHEPTUU IO

CTETIeHsIM CBOOOIBI?

Haueptute 1Ba pacmpemencHuss MakcBeia MO MPOSKIMH CKOPOCTH TPU OJWHAKOBBIX
Maccax MOJIEKYII, HO pa3HbIX Temnepatypax. O0bsicHuTenxpazmuuus (6e3dopmyn).
Haueptute 1Ba pacmnpemencHuss MakcBeia MO MPOSKIMH CKOPOCTH TPU OJUHAKOBBIX
TeMIlepaTypax, HO pa3HbIX Maccax Mojekyn. O0bicHuTenXxpaznuuus (6e3dhopmyi).
Hauepture nBa pacnpenenenus MakcBeia o MOAYIIO CKOPOCTH ITPH OJMHAKOBBIX Maccax
MOJIEKYJI, HO pa3HbIX Temmeparypax. OobsacauTenxpaznmnuus (6e3dhopmyin).

Haueptute naBa pacnpeneneHus MakcBeuia 1O MOAYNIIO CKOPOCTH TPHU OJWHAKOBBIX
TEeMIIEpaTypax, HO pa3HbIX Maccax Mosekya. O0bsicHuTenxpasnunuus (6e3dopmyi).
Haueptute naBa pacnpenencHus bosbiiMaHa aisi HEHTPUPYTH NMPH OJUHAKOBBIX Maccax

MOJICKYJI, HO C Pa3HBIMU CKOPOCTsMU BpameHus. OObsicHuTenxpa3inaus (6e3popmyin).
Haueptute 1Ba pacnpenencuusi boibiMana st EHTPUGYTH MPU MOCTOSHHOM CKOPOCTH
BpaIlleHHs1, HO TIPH Pa3HbIX Maccax MoJieKyin. O0bsicHuTenxpazmmyus (6e3dpopmyn).

Bonpocel k konmpoavnoit pavome Ne3

1. HazoBure oTiinuns pepMHOHOB U OO30HOB

Yro obmiee u 4To pasnuBaet pacnpeneiaeHus boze-Oiinmrelina u ®epmu- upaka?

[Tpu KOHTaKTe ABYX MPOBOMAAILIUX BEIIECTB C Pa3HBIMHU ypoBHIMH DepMuU MPOUCXOTUT JIU
CIBUT ITOTEHINAIBHBIX M WIH HeT? CAeaalTenosCHEHMNS.

[Touemy Tak mo3aHo (~1990) ,dkf monydena kamist bo3e- DHHINITEHHOBCKOTO KOHIEH CATa?
Kak paboratoT nHepHHOHHBIE aKCEIePOMETPHI?

CKonbKO B HACTOsIIIEEe BpeMsl IKCIEPHUMEHTAIbHO OOHApyXeHO (yHIaMEHTANIbHBIX Qa3
BemiecTsa. HazoBure ux.

Onpenenure YUCIO MaKPOCOCTOSHUN, YMCIIO MUKPOCOCTOSTHUM U CTaT. BEC CUCTEMBI @) TPEX
SA4YEEK U JIBYX YaCTHUII

Omnpenenure 4nciao MAKPOCOCTOSTHUM, YMCIIO MHUKPOCOCTOSIHHI U CTaT. BEC CUCTEMBI 0) TpEX
AYEEK U TPEX YaCTHULL

Onpenenure 4UCIO MaKPOCOCTOSHUM, YUCIO MHUKPOCOCTOSHUH M CTaT. BEC CHUCTEMBI B)
YETBIPEX AYEEK U TPEX YACTHULL

Uto 06111ee 1 YTO pazIuyaeT CTaT. BEC U SHTPOIHIO?

[IpuBenuTe Tpu mpuMepa BBINOJHEHHUS BTOPOrO Hayajda TEPMOJAMHAMHUKUA C TMOSACHEHHEM
YCJIOBHUI €r0 BBITTOJTHEHHS.

Bonpocwl k konmponavnoit pabome Nod
(OnuH BompocC KaKI0MY CTYACHTY BBIAAIOTCS KOMMYTATOPOM CIyYalHbBIX YHCEN)

1. Yro xapakTepusyeTr GyHKIHS CHEKTPAITBHON MOITHOCTH?

2. Tlouemy ®ypbe UCTIONB30BAN IS PA3IOKEHHs QYHKIIMA KOCHHYCHI H CHHYCBHI?

3. 3anummTe COOTHOIIEHHE HeompenenéHHocTH ['elizenOepra BO  BpeMEHHOW U
IPOCTPAHCTBEHHBIX 00IaCTIX

4. Kak ucnons3ytorcs npeodpazoBanue Oypbe 1 1Mog00HbIe Tpeodpa3zoBaHus ¢ Tele(OHUH,
TEJIEBUICHNH, HHTEpHETE?



o

Kak Bezer cebst 00pa3 Dyphbe mienu, ecim meib cyKaeTcs?

Kak M0>XHO peann30BaTh ONTHYECKUM CITOCOOOM mpeodpazoBanus Oypbe?

7. Kaxk MoxHO ¢ nomo1ipio @ypbe — ONTUKU pa3IMYUTh CUTHAJ, OTPAXXEHHBIN OT caMoJieTa U
oT obnaka?

1S

Bonpocwl k konmpoavnoii N5
(OnuH BonpoC KaXk10My CTYJEHTY BbIIAIOTCSI KOMMYTATOPOM CIIy4aiHbIX YHCEN)

1 Uro roBopmi A.DWHIITEHH O mpoOieMax KBAaHTOBOM MEXaHUKH (O JOKaJIbHOCTH, O Pean3Me,
0 CBOOOJIHOI BOJIE SKCIIEpUMEHTATOPA)?

2 3anuimunre HEpaBeHCTBO benna.

3 B uém 3akimouaetcst uaes onbita Knaysepa no onsITHOM npoBepke HepaBeHCTBa bemna?

4 B uém 3akmiouaercss uues onbiTaAcnd u LlalinuHrepa mo ONbITHOM MPOBEPKE HEpPaBEHCTBA
benna?

5 KBaHTOBas 3allyTaHHOCTb — 3TO KAKOE COCTOSIHUE CUCTEMBI?

6 Yto o0miero u 4yTo pa3nuyaeT OUT U KyOuT?

7 YeM KBaHTOBBIM KOMIIBIOTEP OTIMYAETCS OT KJIACCUUECKOIr0 KOMIIbIoTepa?

8 B uéM 3aKiIr09aloTCs TOCTOMHCTBA KBAHTOBOW KpUITorpadun?

9 Ha xkakoM pacCTOSIHUM B HACTOSIIIEE BPEMZ OCYILIECTBIICHA KBAHTOBASI CBS3b?

10 Ces3anbl oM 1poOIEMBl CO3JAHUSHCKYCCTBEHHOTO HHTEUIEKTa W IPOOJEMBI CO3JaHHSA
KBaHTOBOT'O KOMIIbIOTEpa?

Bonpocel k konmpoavnoi pabome Neb
(OnuH BompoC KaXkI0My CTYJEHTY BbIIAIOTCI KOMMYTATOPOM CIIy4aiHBIX YHCEN)

1 B uém 3akimogarorcs oTinuue GppakTanbHbIX GUTYyp OT reomeTpudeckux uryp?

2 Kakoe cBOMCTBO XapaKTepu3yeT PppakTajgbHasi pa3MEPHOCTbH?

3 Kak Teopust ppaxTanoB cBs3aHa C TEOPHEH HEIMHEHHBIX IPOIIECCOB?

4 Yro Takoe kaTtacTpoda B TEOPUHU TIEPKOJISIIHIA?

5 Ha3oBuTe NepKOIALIUOHHBIE XapaKTEPUCTUKU KaTacTpo(bl?

6 :IToHsATHE )KU3HU U CMEPTH 110 BTOPOMY Hadasly TEPMOIMHAMUKH.

7 HazoBuTe /10J110 BHEIIHETO U BHYTPEHHETO OOJIy4YEHUs YeJIOBeKa B OOBIYHOM KU3HHU.

8 HazoBute 10110 pakoBbIX 3a00s1€BaHUI, 00YCIOBIECHHBIX PaJIOHOM.

9 Kakyro paguanuio (@, f,y) U3MEpSIOT JaTUUKU pajHalliy, MpoJaBaeMble B Marazuxe?

10 Kakum B Barmrem npecTaBieHnH SBISETCS SKOJIOTUIECKH YUCTHIA JOM TSI CEMBbH?

11 Kakue onacHoctu xu3Hu o FOHECKO 3anumarot mepBoe, BTOpoe, TpETe MECTO B CIIHUCKE
OTaCHOCTEH KU3HU COBPEMEHHOI'0 UeIoBeKa?

Bonpocwi ona camocmoamenvnozo uzyuenus:

1. OcHOBHBIE OHATHS U MOJEIN MEXaHUKH.

2. MexaHuueckasi KapTUHa MUpa. TpruyMd 1 KpU3UC MEXaHUYECKON KapTUHBI MUpA.
3. IlpyHIUIT OTHOCUTEIBHOCTH B MEXaHHUKE.

4.YpaBHeHus Makcsemia. DIeKTpOMarHuTHOE 110JI€. DIEKTPOMarHUTHBIE BOJIHBI.
5.3aK0H 37€KTPOMarHUTHON MHIYKIIMH U IEKTPOMarHuTHasi KapTHHA MUpA.
6.0OCHOBHBIE MOJIENIH B ONTHKE.

7.Nuarepdepennns u nudpakius ceera. BorHoBas mpupoja cBeTa.

8.JBoiicTBeHHas npupoa ceera. Kpusnc kinaccuueckoit pusmkm.

9.0mnucanue cOCTOSHUS BEUIECTBA U TOJIS, UX B3aUMOJICHCTBUS B TEOPUH OTHOCUTEIHHOCTH.
10.ITocrynater CTO. IIpocTpaHcTBO M BpeMsl B TEOPUM OTHOCUTEIBLHOCTH.



11.0OcHOBHBIE TOHATUSI KBAHTOBOM MEXAaHUKH.

12.CranaptHas mozaenb. CTPYKTYpHbIE YPOBHH MUKPOMUDA.

13.KoprnyckysipHO —BOJIHOBOM JTyaIu3M.

14. AToMHas U siepHas SHEPTETUKA.

15. Makpocuctemsl B pu3nKe. ATperaTHble COCTOSIHUS BEIECTBA.

16. ITopsaiok 1 Xaoc B MaKpoCHUCTEMAX.

17.®u3nueckas KapTUHA MUPA, €€ COBPEMEHHOE COCTOSIHME U TeHJICHLIUU Pa3BUTHSI.



[puioxenue 2.

OIIeHO‘leIe cpeacrea JJid IPpoOBEACHUA HpOMe)l(yTOqHOﬁ aTTeCTallum

a) [lnannpyemble pe3yJibTaThl 00yUeHHsI H OIIEHOYHbIE CPeICTBA JIJIs POBeAeHHs MPOMEKYTOUYHON aTTeCTAllNu:
Kon
WNHnukaTop AOCTHXKEHUS KOMITETCHIIMI OueHouHbIE CpEACTBA
WHIUKaTOpa

YK-1: Cnnoco6eH ocymecTBJIATh NOUCK, KPUTHYECKUA aHAJIM3 U CUHTe3 HH(popMauMu, IPUMEHATb CUCTEeMHbIH MOIXO0 sl peleHust
NMOCTABJIEHHBIX 33124

VK-1.1:

AHaHI/IBI/IpyeT 3aavy, BbIACIIAA €€ 0a30BbIE
COCTaBJIAIOIIMUEC, PACCMATPUBACT U
npeajiaracT BO3MOXKXHBIC BApHAaHTBI
PCIICHUA IMOCTaBJICHHOM 3aJa4u, OICHUBaA
HUX JO0OCTOMHCTBA U HCEAOCTATKH

VK-1.2:

Omnpenenser, UHTEPIPETHPYET u
paHxupyeT UHPOopMaIuio, TpeOyemyro AJis
peLeHus MIOCTaBJIEHHON 3ajauy;
OCYIIECTBIISIET MOMCK HH(MOpPMALUK IO
pa3IMYHbBIM THUIIAM 3alIPOCOB

VK-1.3:

[Ipu oOpabGoTke wuHpOpPMALMMU OTIMYAET
dakTl OT MHEHUH, HHTEepIpeTauii,
OLICHOK, (hOpMHUPYET COOCTBEHHbIE MHEHUS
U CYXKICHHMSI, apTyMEHTUPYET CBOU BBIBOJIBI
U TOUKY 3pEHUS

Hepeqenb meopemuiecCKux 60npocos K zauemy

1.
2.

DKCIIEpUMEHT U ero MojieNb. YTo 00IIero 1 YTo pa3anyacT 3TH JBa MOHATHA?
UYro Takoe ructorpamma? Uto XxapakTepu3yeT BBICOTa CTOJI0IA rucTorpaMmel? Yemy
paBHA CyMMa BBICOT BCEX CTOJIOMKOB THCTOrpaMMBbl?
He ucnions3ys popmyisl, qaiite onpeesieHne MUPpPOBLIX OIICHOK
TUCTOrpaMMBI: 1 )cpeiHero 3HaueHus1;2 )CpeJHEr0 KBaApaTHIeCKOro OTKJIOHEHUS;
3)xorddunmenta acummerpun; 4) ko3P PUIHEHTA YKCIIEcca.
JloBeputenbHas BepoaTHOCTB paBHa 0.95. UTto 310 03Hayaer?
HazoBuTe 10CTOMHCTBA M HENOCTATKHU OLIEHKH MOTPEIIHOCTH U3MEPEHUI 110
abCOIOTHON M OTHOCUTENBHOM OImunOKe
IIpu kakux yclIoBHsIX BBINOJHSAETCA pacnpenenenue ['ndoeca ?
He ucnions3yst hopmymel, 00bSICHUTE, UTO O3HAYAET HOPMUPOBKA HA AUHUILY
pacnpenenenus Makcgenna u pacnpenenenus bonbimMana.
Wcnone3ys npuBenéuHblil rpaduk pacnpenenenus Makcpeiia, OLIEHUTE €ro
1M (POBBIE OLIEHKH.
Hcnonb3ys mnpuBenéHHbIM Trpaduk pacrpeneneHuss bonbliMaHa, OIEHUTE €ro

U(POBBIE OLIEHKU.

10. HazoBwute criocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUH.

11. Kak wu3MeHUThCS Fpa(bI/IK pacnpeaciiCHu-d MaKCBCHHa, €Clin TeMIcparypa rasa

HOBBICUTHCA?

12. Kak wm3menutbcs rpaduk pacnpeneneHus boibliMaHa, eciam Temreparypa rasa




Kon
WHJUKATOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

MOBBICUTHCS?

Temmeparypa 3eMHON aTMOC(EphI MOBBICHIIACH Ha OAMH rpaxyc. Kakue nsmeneHus
KOHIIEHTPALUH ra3za arMoc(epsl 0 BbICOTE IPOU30UIYT?

YeM oTiMuaercs AMOM OT TpaH3UCTOpa?

Haueprtute cxeMmy IByXII€pUOIHOTO BBINIPSMHUTEIS.
[Touemy B npeobpazoBanusx Oypbe UCIIONB3YIOTCS TPUTOHOMETpUUYECKUE (DYHKIIUU
CUHYCa U KOCHHYca?

KakoB ¢u3nueckuii cMbICII UMEET COOTHOIIEHHUE HEOTIPEAECIEHHOCTHU AJIst
BPEMEHHBIX UHTEPBAJIOB U yacToT At Av > 1
CootHotenne Heonpenaenénnoctu I'eiizenbepra umeer Bug Ar - Ap = h u At -
AE > h . Uto 03Hauaer 3Ha40K A B 3THX (popmyaax?
Kakue 10cTOMHCTBA U HEJJOCTATKH UMEIOT CIIOCOObI OIMCAaHUs (PU3NUECKUX
IPOLIECCOB BO BPEMEHHOM M 4acTOTHOM o0nacTsax?
Kak ncnons3yercs npeobpazoBanue @ypbe B ONTHKE JUISI CIEKTPAIbHOIO aHAIN3a
BELIECTB?
Kak ucnons3yercs npeodbpazoBanue Oypbe B 371€KTPOHUKE 11 QUIBTPALUU
CUTHAJIOB?
Kak ucnons3yercs npeodpazoBanue Oypbe B 371€KTPOHUKE I [IEpelaul CUTHAJIOB
110 UHTEPHETY?

Kak ncnons3yercs npeodpazoBanre @ypbe B ONTUKE /7151 paclio3HaBaHus 00pa3oB?

VYKaxuTe rpaHuLlbl TPUMEHUMOCTH KJIACCUYECKON (U3UKH, CIICIIMATILHON TEOpUN
OTHOCHUTEJIBHOCTH, KBAHTOBOM MEXaHUKHU, TEOPUH KBAaHTOBaHHBIX noJiei. Kakue
TEOPUH SABJISAIOTCSA YaCTHBIMU 11O OTHOLLIEHUIO K APYTruM?

HazoBuTe HECKOIBKO 3aKOHOB COXPaHEHUSs, KOTOPbIE MOATBEPKAAIOT TUIIOTE3Y
Ommu Hérep.
UYro xapakTepus3yeT KBaapaT BOJIHOBON PYHKIIMM B KOOPJUHATHOM IPEICTaBICHUN




Kon
WHJUKATOpa
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OneHouHbIE CpeCTBA

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

|‘I’2 (x)| ?
Urto xapakTepu3yeT KBaapaT BOJHOBON (GYHKIIMM B UMITYJIbCHOM IPEACTABICHUN
|2 (p)] 2
Yem oTaugaeTcsi TeOpust OJIM3KOAECHCTBUS OT TEOPUHU JAITbHOICHCTBHS?
UeM oTIM4aroTCsl CyTaHHbBIE COCTOSTHUSI OT CMEIIaHHBIX COCTOSIHUM B KBAHTOBOM
MeXaHHUKe?

Kak ¢u3uku co31ar0T CIlyTaHHBIE COCTOSTHHS?

YeM KyOUTBHI OTIIMYAIOTCS OT OUTOB?

Korna kBaHTOBBIN KOMITBIOTEp O0JIee FPPEKTUBEH, YeM OOBIYHBIN COBPEMEHHBIN
KOMITBIOTEP, KOTJ]a OH MeHee 3P eKkTrBeH?

Kaxkune HOBbIE BO3MOKHOCTH B HAYKE U MHKEHEPHOM JIeJIE 1al0T HOBbIE CBEPXTOUYHBIE
4achl 1 KBAHTOBbIC TPAaBUTOMETPHI?
Kakune HOBbIE BO3MOKHOCTH B HAYKE U UH)KEHEPHOM JieNie Ja€T KBAHTOBAs
Kkpunrorpadus’?
Kakune HoBbIE BO3MOKHOCTH B HAYKE M MHKEHEPHOM JTa€T KBAHTOBAs CBSI3b?

Kax cBs3aHbI 3aKOH BO3pacTaHUs SHTPOIHMH U HANPaBJIEHUE TEUCHUSI BpEMEHN?
Jnst onrcaHust KakuX MpOLECCOB UCIOJIb3YIOTCS TUHEUHBIE U HEJIMHEHHbBIE
ypaBHEeHUA?
Uro takoe dpakran? Kakoe ero cBOMCTBO XapakTepusyeT QppakTaibHas
pa3MepHOCTh?

Kakue nporiecchl OmuchIBarOTCS PpaKkTaTbHBIMA MOACTISIMU?

Yro Takoe cuHepreTU4ecKkuii nmoaxon?

HazoBute 00BEKTHI, pa3Mepbl KOTOPBIX HAXOSATCS TPUOIU3UTEIBHO B IEHTPE
JMara3oHa OT pa3MepoB BeenenHoi 10 pa3mepa npoToHa? ApryMeHTHUpyHTe
HEKOPPEKTHOCTH JAHHOTO BOTIPOCaA.

Ha3zoBute 0CHOBHBIE 3Talbl 3BOTIOLMH Haleld BeeneHHoM B COBpeMEHHOM




Kon
WHJUKATOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

43.

44,

45.

TPaKTOBKE.

Kak Ob111 0OHapyskeHbI TpaBUTaMOHHBIE BOJHBI? Kakyro nnpopmarmo 06
o0bekTax BeeneHHON MOXKHO MMOJTyuuTh IPU (PUKCALIUK IPaBUTALIMOHHBIX BOJIH?
JleTepMUHUPOBAaHHOCTb U BEPOSTHOCTb. Min B cTapoii TpakTOBKE - 4acTHLIA U
BoJsiHA. Mcnonb3ys uaen npeodpazoBanus Oypbe MOKaXKUTE, YTO 3TO
aCUMIITOTUYECKHE TPEACTaBICHUS.

CnyyallHOCTb M IIPEJONPEAETICHHOCTD - B UEM pa3HULa?

Ilpumepnulit nepeuenv npakmuyecKkux 3a0anuil 014 3auéma

1. 3anumure noapsa HoMmepa TeseOHOB CBOM U TPEX Oau3Kkux Bam moneil.
[TocroiiTe rucTorpammy uuces 3Toro psaa. Onpeaenure cpeaHee 3HaYeHUE U
CpeJHee KBaJApaTUYECKOE OTKIOHEHHUE. Y KaKUTE UX 3HAYEHUS Ha TUCTOIpPaMMe.

[Ipu paBHOMEpPHOM JIBUKEHUU MOTPELTHOCTH ONpeAeeHus MyTH paBHa 3%,

MOTPEIIHOCTh ONpeieleHns BpeMeHH paBHa 4%. Uemy paBHaA MOTPEIIHOCTb

orpezeNeHust CKOpocTHu?

IIpn paBHOMEPHOM JIBUKEHUH MOTPEUIHOCTD ONPEAEIEHUS CKOPOCTH paBHa 3%,

MIOTPEIIHOCTD ONPENIEIeHNs BpeMeHH paBHa 4%. UeMmy paBHa IOTPEIIHOCTD

olnpezaeneHus myTu?

KagectBenHo n3o0pasure rpaduk pacnpeaenenus Oepmu-/lupaka. Ykaxute Ha HEM
ypoBeHb PepMu U paboTy BbIX0J1a 3JEKTPOHOB U3 MeTaia. Kak u3MeHsAThCs 9TH
XapaKTEepUCTUKH ITpU HarpeBaHnuu Ha 10 rpagycos?

PaboTa BbIX0/1a 37IEKTPOHOB NIepBOro MeTaiia A; , Broporo - A, > Aq. llpu
KOHTAKTE 3TUX METAJJIOB KaKoH 3HaK 3apsiyia OyJeT Ha TpaHMIIe Y IEpBOro MeTalia, y
BTOpPOT0 MeTasuia?

Ocy1ecTBUTE ONepanuio CBEPTKU JBYX BPEMEHHBIX PSAOB BETUYHH (“BEKTOPOB™)
x=1[1,32] uy=1[43,-2,01].




Ko
A I/IHI[I/IKaTop JOCTUXKCHUSA KOMIICTCHIIUN OI_IGHOLIHBIQ cpeacTBa
HHJUKaTopa
7. IlpuaymaiiTe BEpOSTHOCTHYIO MOJEINb ITpoliecca o Bameit cnennanuzanuy.
8. HaiiguTe y Ka)10ro CUTHaIa COOTBETCTBYIONTYIO (PYHKIIHIO CIIEKTPaTbHON
MOIIIHOCTHU
Bapuanti BapuaHt10
1000
2
DW 500
: | |
0
] 500 1000 0 005 01 015 02
BapnanTt2 BapnaHT8
1000
2
-2 l
0
] 500 1000 0 005 01 015 0.2
BapuaHT3 Bapuanti12
1000
2
2 |
]
0 500 1000 0 005 01 015 0.2
Bapwnantd BapwnaHTt9d
1000
2
0 500
Py 1
]
0 500 1000 0 005 01 015 02
BapuaHTS BapuaHTt7
1000
2
-2 0 I
0 500 1000 0 005 01 015 0.2
BapuaHTté BapuaHnt11
1000
2
0 500
2 L
] 500 1000 0 005 01 015 02
9.
9. Kaxk PCAIM3YIOTCA X0 B JAHHBIX 3JICKTPOHHBIX CXCMaX?
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Tpurep —OCHOBHOW 3f1eMEHT K3l naMATH (“ObicTpon namMaTn’)

+V

ov

Press the
green button

R3

Reset I I

4 cutyauuu

1) BKJIFOYEH JIEBBIN KITFOY
2) BKJIIOUEH TPaBbIil K04
3) BKIIIOYEHBI 00a KiTro4a
4) OTKJIFOYEHBI 00a KITF0Ya

Jlornyeckui asiemeHT «UJIU» (auoaw) = Bentuan «UJIU»

O — ecnu Ha BXOJI€ HYJIb
1 -
JTNOJIOB €CTh HAIPSDKE

€CJIM XOTs OBl Ha OJHOM U3

HHUEC

: PaBHO HYJIIO.
g 1 _

pyu  yCJIOBUH,
HaIPSKEHUS Ha

O — ecii XOTS —OBI K OJTHOM M3 BXOJIOB

1 Oy/leT cUrHaJl paBHbIM HYIIO, TO
o TOK MOWAET Yepe3 ATOT AUOA U
2 ) najiaHue HanpsHKeHUs Ha
tt BBIXOJHOM COTPOTHUBIJIEHUU OyAeT
1

€CJIM Ha BCEX BXOoAaxX €CTh
CurHaljl, TO BCC JHOJblI 3aKPLITHI

U TajgaHue
BBIXOJIHOM

conpotusieHuu Foyaer pasno +E




Kon
WHJUKATOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

Jlornyeckum 3;ieMEHT «HE» (auoapl u TpaH3ucTOpbl) = BEHTHJIb
«HE»

R 0 -ITpu 1:000M OJIOKUTEITLHOM CUTHAJIC

‘ Ha 0a3ze TpaH3WCTOp OYyAET OTKPHIT U
IpH MPOTEKAHWHM Yepe3 HEero TOoKa
(KOpOTKOE 3aMBIKaHHE ) TaJICHHE
HarpsbkeHus F Oynet paBHO HYIIO.

1- mpu OTCYTCTBHH HampsDKCHUs Ha 0ase
TPAH3UCTOP OYyIeT 3aKpeiT U  IPHU
OTCYTCTBHUH TOKa 4Yepe3 Hero
(pazoMKHYyTas 1(S113) TaJICHUE
HanpsbkeHus F Oyner pasno E

Vlornyeckui asiemeHT«UJIN-HE» (amoapl u TpaH3ucTOpBl) = BEHTWIb

«NJIN-HE»
+ +E
mﬁ xal|l x| F
——{#-‘3—%” B eyt 20 1+ [0 0 -llpu 1000M  MOJOKHUTEILHOM
nePE- A P m 1 o1 o] curHajie Ha 0aze TpaH3ucTop Oyaer
Sl Bl o OTKPBIT U IpU IPOTEKAHUU YEpe3
L, HEro Toka (KOPOTKOE 3aMbIKaHHE )

najgeHue HanpsbkeHuss F o Oyzger
PaBHO HYIIIO.

1- mpu OTCYTCTBUHW HAINpPSHKCHHS Ha
0aze TpaH3UCTOp OyAeT 3aKpBIT U
P OTCYTCTBHHM TOKa 4Yepe3 HEero
(pa3oMKHyTass  LeNb)  NaJCHUE

HanpspbkeHus F 6yner pasuo E

Jlornyeckum anneMeHT«M-HE» (auoap1 u TpansucTopel) = BeHTHJIb




Kon
WHJUKATOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

«A-HE»
0 - eciM Ha BXOJ X1 WIH Xp HE I0JIaH
mh—”' “a.hf =lalr] curuan to uepes auoant Ay winm JIp
kA P %‘ffﬁr-#“‘k' : - il‘i ‘; i’ OyJeT mpoTeKaTh TOK.

R3 momoOpan Tak, 4TOOBI 4acTh TOKa,

npoxojsias  yepe3 auon s u
yepe3 R3 yxommna Ha 3emmro Ha
0aze TpaH3ucropa He Oyner
NOTEHIIMaNa U MOTOMY TOK uepe3
TpaH3UCTOp HE mnpouaér (oH
3akpbIT). [lagenue HanpspkeHus Ha
BBIXO/JIHOM COIPOTHUBIICHUH OyeT
PaBHO HYIIIO.

ecJIM Ha JIF000# U3 BXOJ0B X1 MJIH
Xp Oy/leT ToJaH CHUTHAJ, TO Yepe3
muonbl JIi wim I, He Oyner
npoTekaTh TOK.R3 momoOpaH Tak,
9yTOOBI B 3TOM Clly4ae 4YacTh
HampsDKeHUsT Oblla  JTOCTaTOYHA
JUISE  OTKPBITUSL TPAH3UCTOpa W
TOTJa TaJeHUE HaNpsDKeHUs Ha
BBIXOJIHOM  COIPOTUBIICHUHM HE
OyJeT paBHO HYIIIO
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0) Iopsinok npoBeaeHUs MPOMEKYTOUHON aTTeCTANMM, MOKA3ATE]H U KPUTEPUH OLIEHNBAHUSI:

IIpoMexyTrouHast aTrectanus mo AucuuiuimHe «DH3HMKa» BKIIOYAET TEOPETHUECKHUE BOIPOCHIU
MPaKTHYECKUE 3a/IaHNs, TIO3BOJISIONINE OIIEHUTDH CTETIEHb CPOPMUPOBAHHOCTH KOMIETEHIINH, TPOBOAUTCS
B (hopme 3auérta (1 Kypc, 3UMHsIS ceccusi) u dk3aMeHa (1 Kypc, JCTHSS CeCCHsl).

3auér oOyuaromiecs MOIyJaloT B Pe3yJIbTAaTe BHITOIHEHUS BCEX BHIOB PadoOT, MPEIyCMOTPEHHBIX
Ha 1 Kypce B YCTaHOBOUYHYIO CECCHIO M cOOeceIOBaHUS IO BOMPOCAM U 33[JaHHSIM COTJIACHO MEPEYHIO
BOIPOCOB U MPAKTHUYECKHX 3aJaHUN K 3aUeTy.

Ilokazamenu u Kpumepuu oyeHUGARUA 3auema:

- Ha OIEHKY «3a4TE€HO» OOYyYaromuics AEeMOHCTPHUPYET YpPOBEHb, HE HHXKE IOPOTOBOTO,
c(OPMHUPOBAHHOCTH KOMIIETCHILIUI: B XOA€ KOHTPOJBHBIX MEPONPHUATHH MOTYT JOMYCKaThCS OIIMOKH,
MOXET TPOSBISTECS OTCYTCTBHE OTIICIBHBIX 3HAHWH, YMEHHM, HABBIKOB, OOYYalOIIUICS MOTYT
WCTIBITHIBAET 3HAUNTENbHBIC 3aTPyIHEHUS MIPH ONIEPUPOBAHNY 3HAHUSIMH H YMEHUSIMU TIPH UX TIEPEHOCE Ha
HOBBIE CUTYAaIIHH.

- Ha OLEHKY «HE 3a4TeHO» OOy4arolluiics He MOXET IMOKa3aTh 3HAHUS Ha MOPOTOBOM YPOBHE
c(OpMHPOBAHHOCTH KOMIIETCHLIUH, T.€. 00YJalolMiicsl HEe MOKa3bIBAeT 3HAHHE OCHOBHOT'O MaTepuaia B
obbeMe, HEOOXOAMMOM IUISI TPEACTOsImeH MpodecCHOHATBLHON NeATeILHOCTH, HE CIIOCOOCH
apryMEHTUPOBAaHHO M TOCJIEIOBATENILHO W3JIaraTh, JOIYCKaeT rpyOble OMMOKM B OTBETax; HE MOXKET
MOKa3aThbUHTEIJICKTYalIbHBIC HABBIKM PEHICHUS TPOCTHIX 3aJady. HE MOATBEPXKIAeT OCBOCHHE
KOMIIETEHLIUN, TPETyCMOTPEHHBIX IPOrPaMMOH.



