MUHHUCTEPCTBO HAYKH M BLICIIEI'O OBPAZOBAHMS
POCCUNCKOM ®EJIEPALIUH

DeslepanbHOe rocyAapeTBeHHoe DioKeTHoe 00PaIOBaTENEHOE YUPEKICHHE
BRICIIETO 00pa3oBanns
«MarnRToropeKuii rocynapeTReHHRNT TexHrYeckuii ynurepeuter Bm. M. Hocosan
oo YTBEPXJIAIO
- Mupexrop MExC
g -; H.IO. Mesan

i
.

30.01.2023 r.

PABOYASI TIPOIPAMMA JIHCITATLIHHBL (MOZY.JIS)

DPHIHYECKAA KAPTHHA MHPA

Hanpagrnenue noaroToRKH (CeNHATEHOCTS )
22.03.02 Metamnyprus

Hanpasnennocts (npoduib/CrietiHaln3aLus ) porpaMmsl
HudopManioHHbIC TEXHONOIHH B COBPEMEHHBIX JIMTEHHBIX IPOUECCax

Yposess sblcuero obpasosanus - Dakaiaspuar

®opma obyuenus
oyHan

Huctatyt/ daxynsrer  VHCTHTYT eCTECTBOZHAHWS H CTAHAAPTH3ANA
Kadenpa Du3nkn

Kype 1

Cemectp 1

Maruuroropek
2023 ron



Pabouas nporpamma coctansnena na ocnore ®I'OC BO - Gakanaspuar no HANPaBICHHIO
noarorosxu 22.03.02 Metannypras (npukasz MunoGpuayxe Pocenn o1 02.06.2020 r. Ne 702)

Pa6oyas nporpamma paceMoTpeHa i ol06pesa na aceanyiy kadeaps Ou3nkn
16.01.2023, nporoxon Ne 4
H.o. 2ap. kadenpoli £

.

B.B. Maspuucxmii

PabBouas nporpamma ogofpena metodeckoii komucened HEnC
30.01.2023 r. nporoxon Ne 5

Mpencenavers -~/ WIO. Mcaun
Cornacona;io:

3as. kadeapoit JInTelinpIX nponeccor n Mmpnmonegeunﬂ
H.A. deoxmicTon

Pabouas nporpaMma cocTapIeHa: Of/"
npodeccop xadeaps Ousuxu, Kan. pus.-Mar. HayK & “¢ 27 B.K. Benoe

Penensenr: - //
3aB. kaepoii BTuI, 1-p Texy. Hayk NACeA 0.C. Jlorysosa

/‘
/




JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapelr DOu3uku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.prcyﬂnc

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.Xpl(ynnc

Pabouast mporpamMmma repecMoTpena, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM rofy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TonydyeHnue cTyaeHTaMH OCHOBOIOJAraloUIUX MPEeACTaBIeHU O (QyHAaMEHTaIbHOM
CTPOCHUH MaTepud © (U3NYSCKUX TNPUHIUINAX, JIeKAIMUX B OCHOBE COBPEMEHHOM
€CTEeCTBEHHOHAYYHOW KapTHUHBI MHpa; (opMHpoBaHHME y CTYIAEHTOB COBPEMEHHOTO
€CTECTBCHHO-HAYYHOT'O MHPOBO33PCHHSI;, PAa3BUTHE HAYYHOTO MBIIUICHUS W PaCIIUPCHHE
HAyYHO-TEXHUYECKOTO KpPYro3opa; OBJIaJIcHUE OCHOBHBIMH (DU3MUECKMMH KaTeropHsIMH,
MOHITHSIMH U PYHIAMEHTATbHBIMU (PU3HYECKUMHU 3aKOHAMU;TTIOHUMAaHUE TPAHUI] TPUMEHUMOCTH
buznyecKux TEOpUid; TMOJIyueHHE MPEJICTaBICHUH O (YHIAMEHTAIbHBIX KOHIEMHIIHIX
COBPEMEHHOTO €CTECTBO3HAHUSI KaK pe3ylbTaTa HCTOPUYECKOTO TMPOLEcca; OBJaJCHHE
IpUeMaMU U METOJIaMH PEIlIeHUs] KOHKPETHBIX 33/1a4 U3 Pa3IMYHBIX 00sacTeil (U3UKH, yMEHUS
BBIICTIUTh KOHKPETHOE (U3MUYECKOEe COJACp)KaHME B TNPUKIAAHBIX 3aJadyax Oymymien
npoecCHOHANBHOM  AEATEebHOCTH; (OPMUPOBAHUE HABBIKOB MPOBENEHUS (PUIUYECKOTO
OKCIIEPUMEHTA, TMO3BOJISIIOIIMX WM BIIOCJICACTBUM OBJIAQJECTh KOMIUIEKCOM KOMITETCHIIHH,
npeaycMmoTpeHHbx ®I'OC BO no Hanpasnenuto nmoarotopku 22.03.02 Metamyprust

2 MecTo TMCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

Jucnummaa Ou3nveckasl KapTHHA MUAPa BXOJHUT B 0053aTEIby0 YaCTh y4eOHOTO IJIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMUpPOBaHHBIC B pE3YJIbTaTE U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

Hucuunnuna «®Pusnueckas KapThHAa MHpay O0a3upyeTcs Ha eCTeCTBEHHOHAYYHBIX
JTUCIUTIIINHAX . MAaTeMaTHKa, PU3KKa, XUMUS B 00bEME CPETHEH IITKOJTHI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

dusuka

DkoJioruueckas 6€30MacHOCTh

Be3onacHOCTE )KU3HENEATEIbHOCTH

dusznueckas XUMUs

MarepuanoseneHnue

ConpoTHBIIeHHE MaTepHATIOB

TOK: cuenapuu Oyaymiero

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4eHH s

B pesynprare ocCBOEHHS JTUCHMIUIMHBI (Moayins) «®Pusndeckas KapTUHA MHUPay
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETCHITUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

VYK-1 CniocobeH oCyIecTBIsITh HOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 MHPOPMALIUHU, TPUMEHSThH
CUCTEMHBIHN MOAXO0/1 JIJISl peIlIeHHUs TIOCTaBICHHbIX 3aa4

VK-1.1 AHaJ'II/I3I/IpyeT 3aavy, BBIACIAA €€ 0a30BbIC COCTaBJIAIOIIUEC, paCCMATPpUBACT
Hu 1npeajara€tT BO3MOXKHBIC BapUaHThl PCHICHUA ITOCTaBJICHHOM 3aaa4u,
OLICHUBAA NX JOCTOMHCTBA M HCJOCTATKHU

YK-1.2 Omnpenensiet, UHTEPIIPETUPYET U PAHKHUPYET HH(POPMAIIHIO, TPEOYEMYIO JIIs
pelleHrs MOCTaBJIEHHOW 3aJauM; OCYIIECTBISET MOUCK HMH(OpPMALUU IO
Pa3JIMYHBIM THIIaM 3aIIPOCOB

YK-1.3 IIpu  oOpabGotke wuHpOpMauuMu omIM4aeT (GakTel OT  MHEHHUH,
WHTEPIpPETAINH, OICHOK, (JOPMUPYET COOCTBEHHBIE MHEHHS U CYXKICHUS,
apryMEHTHUPYET CBOU BBIBOJIbI M TOUKY 3PEHUS




4. CTpyKTypa, 00bEM U coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyJI0EeMKOCTh MUCIMIUIMHBI COCTABISET 2 3a4eTHBIX €IWHMI] /2 aKaj. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 58,05 akax. 4acos:
— ayIuTOpHas — 57 aKaJ. 4acoB;

— BHeaynutopHas — 1,05 akaj. 4acos;

— caMmocrosiTenbHas padbora — 13,95 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma arTecTaluy - 3a4eT

Paznein/ rema
JCIUATIIUHEI

Cemectp

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CamocrosTenbHast
paboTa cTymeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

®dopma TeKyIero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOUHON
aTTeCcTaluu

Kon
KOMIIETEHLIUN

1. 1. DKCHEpUMEHT 1 MOJIEITb

1.1 Dusnueckuit
IKCIIEPUMEHT W MOJEIb
OKCIIEPUMEHTA - J[BE BETBU
nporecca HU3MEPEHUSI
JKCIIEPUMEHTATbHAS u
MOJIeIbHAsL.

0,5

HOJIrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
PaKTUIECKHX
padot (M13);
CaMOCTOSTENBEHOE
H3yueHHEe yueOHOU
U Hay4yHOU
JUTEPATyPHl B TOM
qucie
NEKTPOHHBIX

pecypcoB.

TpOBEpKa
HWHAWBHUIyaJIbHBIX
3aJaHuN

VK-1.1

VK-1.2

YK-1.3

1.2 Hocronnctaa u
HEJOCTaTKH OLICHKH
MOTPEIIHOCTH  HU3MEPEHUH
o a0COIOTHOM u

OTHOCHTEJIHLHON OIIHOKE

0,5

HOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
NPAKTUIECKUX
padot (M3);
CaMOCTOSTENBHOE
H3yueHHEe yueOHOU
U Hay4yHOU
JIUTEPATyphl B TOM
qucie
JNMEKTPOHHBIX

pecypcoB.

TIpOBEpKa
HWHAWBHUIyaJIbHBIX
3aJaHuN

VK-1.1

VK-1.2

VK-1.3




MIOJITOTOBKA K
MIPAKTHIECKOMY
3aHATHIO;
13 IonsTus ’
BBITIOJTHEHNE
JIOBEPUTENBHOTO MHTEPBAJa. VK-1.1
JloBepurenvHass ~ TpaHHIA TPAKTHHECKIX
N pa6ot (MA3); MIpOBEpKa
CIy4yalHOM  IOTPEUIHOCTH. VK-1.2
1 0,5 | camocTosITeNnbHOE | WHIUBHAYATBHBIX
HosepurerbHas fpatuiia n3ydeHue yaeOHon 3aJjaHui
HEUCKITIOUEHHOMN i yHee VK-1.3
. Y Hay4HOU
CHCTEMATHYECKON
JUTEPATypHI B TOM
MOTPELTHOCTH
qucie
IIEKTPOHHBIX
pecypcoB.
MIOJITOTOBKA K
MIPAaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
VK-1.1
NPaKTUYECKUX
1.4 Onpenernenue P
padot (M13); MIpOBEpKa
MIOTPEUIHOCTH VK-1.2
0,5 0,5 | camocTosTeNnbHOE | MHIUBUAYAIBHBIX
OKCIICPHMEHTa o n3ydeHue yaeOHon 3aJaHui
CTaHAAPTY v yHe A VK-1.3
U Hay4yHOUH
JUTEPATYPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB
HWroro no pazneny 3,5 2
2. 2. Crpykrypa (usnueckux
TEOpHUil
HOArOTOBKA K
MIPaKTHIECKOMY
3aHATHUIO;
BBITIOJTHEHNE
VK-1.1
MPaKTHYECKUX
21 CrpykTrypa
PYKTYP padot (M3); TIpOBEpKa
COBPEMEHHBIX YK-1.2
0,5 0,5 | camocTosTensHOE | WHIMBHAYAIBHBIX
AKCHOMAaTHYECKUX svueHIMe VIeOHOl sanaHuit
o n3yu HUHU
(hU3HUYECKUX TEOPHi M yHee A VK-1.3
1 HayIHOU
JIMTEPATYpPhl B TOM
qucie
DJIEKTPOHHBIX
1 pecypcoB.
MIPaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
2.2 Pacnpenenenue
o o MIPAKTHYECKUX YK-1.1
Boze-Diinmreiina u
padot (M3);
pacnpeneneHue poBepKa
CaMOCTOSITEIIEHOE VK-1.2
®epmu-Zlupaka.  [lonsarue 0,5 05 .| uHoMBHOYyanbHBIX
M3y4YeHHe yaeOHOH N
YPOBHS Depmu u N 3aJaHui
Y HAYy49HOHN VK-1.3
MMOBEPXHOCTH Depmu.
JIMTEPATYPBI B TOM
CoBpeMeHHas 3JeKTPOHUKA
qucie
3JIEKTPOHHBIX

pecypcoB




HOAT0OTOBKA K

IIPAaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
VK-1.1
MPaKTHISCKUX
2.3 CrpykTrypa pa6ot (MA3); MIpOBEpKa VK-1.2
COBPEMEHHOI! Ki1accuuecKoil 0,5 0,5 | camocTosaTeNnbEHOE | MHIMBHAYAIBHBIX '
CTaTUCTHYECKOH PU3uKH H3yueHHe yueOHou 3aJaHui VK-1.3
U Hay4qHOU '
JUTEPaTyphl B TOM
qucie
JIEKTPOHHBIX
pecypcos
HUroro no pazaeny 15 15
3. 3. l'ucrorpamma
MIOJTOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO;
BBINOJIHEHNE
VK-1.1
3.1 ATpuOyTHI MIPAKTUYECKUX
rucTorpamMmbl. OyHKIUIO pabor (MA3); IpoBepKa VK-1.2
pacrpeeneHus 0,5 0,5 | camocTosTeNnbHOE | MHIUBHIYaTbHBIX '
BeposatHoctd PDF. Ouenka u3ydeHue yueOHoi 3a/laHui VK-1.3
omnOku onpenenenus PDF Y HAyYHOU '
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
BBINOJIHEHNE
VK-1.1
3.2 Toueunsle u MIPAKTUYECKUX
UHTEpBaJIbHbIE OLICHKH pa6ot (U3); IpoBepKa VK-1.2
HEHTPABHBIX MOMEHTOB 0,5 0,5 | camocTosTensHOE | WHIMBHAYAIBHBIX '
PDF. OyHKIMA u3ydyeHue yueOHoi 3a/laHuH VK-1.3
pactpenenenus ['aycca W1 Hay4HOU '
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.
Wroro no pazneny 1 1
4. 4. OyHKIMHA pacIpeneneHus
I'u66ca
MIOJTOTOBKA K
MPaKTHYECKOM
4.1 TI'panHunsl NPUMEHEHUS p Y
3aHSTHIO;
pacrnipenenenus 1 'n66ca.
BBINOJIHCHHE
YactHeie peanuzanuu VK-1.1
N MIPaKTHYECKUX
pacnipenenenuii ['uboca. a6ot (V13); HDOBEDKA
Teopema o p ’ POBCP VK-1.2
0,5 0,5 | camocTosTENBPHOE | MHIUBHIYyaTbHBIX
PaBHOpACHPeACICHHH n3yueHue y4eOHou 3aJlaHUI
DHEPrMM  II0  CTEIECHSM e ¥ N A VK-1.3
U Hay4yHOH
CBOOOJIBL. TIOHSITHE
. JIUTEPATyPhl B TOM
a0COMIOTHOM TeMIlepaTypsl,
BHYTpPEHHEH 3HEprun e
yip p JNEKTPOHHBIX

pecypcoB.




IOAT0OTOBKA K

IIPAaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE VK-1.1
4.2 OyHKIWS MPaKTHICCKUX
pacripenenenus MakcBenia padot (MA3); MIpOBEpKa VK-1.2
U uX UUGPOBBIE OLEHKU. 0,5 0,5 | camocTosITeNnbHOE | WHIUBHAYATBHBIX '
OmnsIT Jlammepra. H3yueHHe yueOHou 3alaHuI VK-1.3
Ob6oraienne ypana W HAy4HOH '
JUTEPATyphl B TOM
qucie
IIEKTPOHHBIX
pecypcoB.
IIPaKTHYECKOMY
3aHATHIO;
4.3 OyHKIHS BBINOJIHCHHE
pacnpeneneHust bonbsivana MPaKTUYECKUX VK-1.1
U ero I1udpoBbIE OLECHKH. padot (M13);
Hentpudyru. OmnsIT 05 05 |camocrosTenbhoe fposepia VK-1.2
Tleppena. W3meHeHus ' "™ |uzyuyeHune y4eOHOM HHIUBHY T HBIX
atMocdepsl  3eMid  IpH U Hay4HOI Jajanmn VK-1.3
neperpeBe. Kak  ymmpan JUTEPATyPHl B TOM
Mapc. qucie
NIEKTPOHHBIX
pecypcoB
HWroro no pazneny 15 15
5. 5. DHTponus
MIOJrOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
5.1 Yucno MUKPOCOCTOSHUM BIIOHCHHE VK-1.1
Nmi. Uneio HpaKTI/I‘IeCKI/I).(
MaKpOCOCTOSIHUI Nma. 0 pator (MJ13); NpoBepka VK-1.2
TepMoHaMIecKas 5 0,5 CaMOCTOATENLHOE | MHIMBHIyalbHbIX
u3y4yeHHue yueOHoi 3alaHui
BEPOATHOCTD, KaK B HAyIHOH VK-1.3
otnomenne NmiNma
JIMTEPATYpPhl B TOM
qucie
NEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
MPaKTUYECKOMY
3aHSTHIO;
BBIITOJIHCHHUEC VK-1.1
5.2 DHTponms U BTOpOE MIPaKTHIECKUX
Hayajo  TEPMOJUHAMMKU. pa6ot (U3); IpoBepKa VK-1.2
Bropoe Hayaso 0,5 0,5 | camocTosTensHOE | WHIMBHAYAIBHBIX '
TEPMOJNHAMUKHU B u3ydyeHue yueOHoH 3aJaHuit VK-1.3
€CTECTBO3HAHHHU 1 HayYHOU
JIMTEPATYpPBI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.
Uroro no pazneny 1 1

6. 6. DYHKIUH pacrpeneieHus
KBaHTOBOI

BEPOSITHOCTH
MEXaHUKH




IOAT0OTOBKA K

IIPAaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
VK-1.1
6.1 OyHKIMA MIPAKTUYECKUX
pacripenesieHus: Kak KBajpar padot (MA3); MIpOBEpKa VK-1.2
BOJIHOBOM (hyHKINU. 1 2 0,5 | camocTosITeNnbHOE | WHIUBHAYATBHBIX '
BepositHOCTE B KBaHTOBOI H3yueHHe yueOHou 3alaHuI VK-1.3
MEXaHHKe Y Hay4HOU '
JUTEPATyphl B TOM
qucie
IIEKTPOHHBIX
pecypcoB.
MIOJITOTOBKA K
IIPAaKTHIECKOMY
3aHATHIO;
6.2 OyHKIHS ’
i BBITIOJTHEHNE
pacnpeneneHue SA———— YK-1.1
Ilnanka-Buna u ero
padot (M13); MIpOBEpKa
U(PPOBBIC OIIEHKH. VK-1.2
DOTOHHLH 43 H MOTEID 1 1 0,5 | camocrosTENFHOE | MHIUBHIYyaJbHBIX
n3ydeHue yaeOHon 3amaHui
M.IInanka. PenuxroBoe qu Hayz:oﬁ A VK-1.3
W3JIy4YeHHE O  NPOLUIOH SMTEPATYDHI B TOM
Bcenennoii. qnene
NIEKTPOHHBIX
pecypcos.
HWroro no pazneny 2 3 1
7. 7.DyHKIUS  pacrpeseieHue
®epmu-Zlupaxa. Yposens Oepmu
Y COBpPEMEHHAsI HIEKTPOHHKA
MIOJTOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
BBINOJIHEHNE
7.1 Ananus pacrpeneseHHs 1IpAKTHUECKHX VK-1.1
®epmu  — [lupaxa.3onHas
p Il P padot (MA3); NpoBepKa
Teopus  TBEPLOIO  Tena. VK-1.2
T S — 0,5 1 0,5 | camocTosTeNPHOE | UHIUBHIYATBHBIX
POBOA ’ u3ydyeHue yueOHoi 3a/laHuH
MOJIYTIPOBOHUKH, 1 HayHO# YK-1.3
MDJICKTPUKH.
A p JUTEPATyPHl B TOM
qucie
NEKTPOHHBIX
pecypcoB
MIOJTOTOBKA K
MPaKTUYECKOMY
3aHSTHIO;
BBINOJIHCHHE
7.2 KoHTakTHas pa3HOCTb HIpAKTHYECKHX VK-1.1
NOTeHIHAIOB. IO W ero
H Juon padot (MA3); NpoBepKa
HCIIOJIb30BAHUE B TEXHHUKE. YK-1.2
1 15 0,5 | camocTosTeNIbHOE | UHIUBHYaTbHBIX
Tpansucropsl. [Ipumenenue msyaense yaeOHoM saaHuii
TPaH3UCTOPOB U JUOIOB B W HayaHOi VK-1.3
39BM
JUTEPATYPHI B TOM
qucie
JNEKTPOHHBIX
pecypcoB
HWroro no pazneny 15 2,5 1




8. 8. ®yukums pacnpenereHue

Boze-Diinmreiina.
Bbo3e-DiiHmTeHOBCKAas

KOHACHCAIUsA u DJICKTPOHHKA

Oyayuero
MIPAKTHYECKOMY
3aHATHIO;
BBIMOJIHCHHE
NPaKTUYECKUX VK-1.1
padot (MA3);
IIpOBEpKa
N CaMOCTOSITENIEHOE VK-1.2
8.1 Ucropwust OTKpBITHI 0,5 0,5 | mHaMBHIYanBEHBIX
n3ydyeHue yaeOHon N
N 3aJlaHui
¥ HAYy4YHOH YK-1.3
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB
MIPAKTUYECKOMY
3aHATHIO;
BBITIOJTHCHHE
MPAKTHYECKUX YK-1.1
8.2 Kounencamus boze — P
pabor (MA3);
rasa. Temmepatypa poBepKa
CaMOCTOSITEIILHOE VK-1.2
KOHCHCALIVH. 0,5 0,5 - | mHIMBHIYanBEHBIX
IIare (hyHIaMEHTaIbHBIX usyyeHue y1ebrol 3aJaHUAMN
Y U Hay4yHOH YK-1.3
(a3 BerecTBa
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcos
. MPaKTHYECKOM
8.3 CgoiicTBa Bosze- P y
N N 3aHATHIO;
DWHIITEHHOBCKOTO BBIIOTHCHIE
konnencara (bOK). BOK u
" " IIPaAKTUYECKUX YK-1.1
ocranoBka cBera". BOK u
" & " pa60T (I/II[3),
JKUIKUH CBET HpoBepKa
CaMOCTOSTEIbHOE YK-1.2
B3pris BBK u 1 0,5 - | maIMBHIYaTBEHBIX
H3yueHHEe yueOHOU N
unrepdepenus asyx bOK N 3alaHui
Y Hay4HOHN YK-1.3
B3K w  wuHepumoHHBIE
JIUTEPATYPHI B TOM
aKCeIIepOMETPBHI. ancse
Oxcnepumentsl Ha MKC.
3JIEKTPOHHBIX
BOK u actpoduszuka
pecypcoB
Hroro no pazneny 2 15
9. 9. IIpeobpazoBanue ypre
NPaKTUYECKOMY
3aHATHIO;
BBITIOJTHCHHE
MPaKTHYECKUX YK-1.1
9.1 TlpeoGpazoBanue Dypbe 260T (I13):
U COBpeMeHHas (U3UKa. P ’ MpOBEpKa
CaMOCTOSITEbHOE YK-1.2
CooTHol1IEHHE 0,5 0,5 | mHaMBHIYanbEHBIX
N u3ydyeHue yueOHoH N
HEOMpeAeIEHHOCTH N 3alaHui
o Y Hay4HOU VK-1.3
Teiizenbepra
JUTEPATYPHI B TOM
YHUCTIe
3JIEKTPOHHBIX

pecypcoB




IOArOTOBKA K

MIPAKTUYECKOMY
3aHATHIO; VK-1.1
9.2 Hcnonb3oBanue ’
npeoOpazoBanuss Dypbe B BRITOJHCHHE TIpOBEpKa
peobp i TIPaKTHIECKUX poBep VK-1.2
OTITHKE. Hcnone3oBanue 1 1 0,5 pacot (HI3): WH/IMBUTYaJIbHBIX
npeoOpazoBanuss Dypbe B ’ 3aJlaHUI
peobp P CaMOCTOSITENIbHOE A VK-1.3
JNEKTPOHHKE 9
n3ydeHue yueOHoH
U HAyIHON
JIUTEPATYypPbI
Wroro no paszneny 15 2 1
10. 10. KBaHTOBBIE KOMITBIOTEPEI
MIPAKTHYECKOMY
3aHSTHIO;
BBINOJIHEHNE
MPAKTHYECKUX VK-1.1
10.1 KBanToBBIE P
pabor (MA3);
KOMITBIOTEPBI u IIpoBepKa
CaMOCTOSITENIbHOE VK-1.2
HepaBeHCTBO bera. OnbIThI 05 0,5 05 .| nHoMBHOYyanbHBIX
u3ydeHue yueOHoi N
Cepxa Apomm u [eBuma N 3aIaHui
o W HAyYHOH VK-1.3
VYaiianenga
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB
NPaKTUYECKOMY
3aHSTHIO;
BBINOJIHEHNE
MPAaKTHYECKUX VK-1.1
10.2 burel u  KyOWTHL pabor (MA3);
. IIpoBepKa
TTpuHIITIE (usnveckoi CaMOCTOSITENIEHOE VK-1.2
N 1 0,5 05 .| MHIUBUAYATBHBIX
(usnyeckoil  peanuzanuu u3y4yeHue yueOHoi sazanuii
KBAaHTOBBIX KOMITBIOTEPOB Y Hay4HOU VK-1.3
JUTEPATYPHI B TOM
qucie
AJIEKTPOHHBIX
pecypcoB
Hroro no pazneny 15 1 1
11. 11. Macwrabel  Mwupa.
YenoBek B0 BeeneHHoit
MOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
11.1 Opakrans u VK-1.1
(pakTanbHas pPa3sMEpHOCTH MPAKTHHICCIIX
N ) abot (M3); poBepKa
Knerounsrii aBTOMar P (M]13); POBCp YK-1.2
" " 0,5 1 0,5 | camocTosTeNbHOE | UHIUBHIYATBHBIX
Kusip”, Cospemerroe u3y4yeHue yueOHoi 3a/laHuH
IMOHUMAaHUE JKUA3HU u M yHee YK-1.3
1 HayIHOU
CMepTH
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX

pecypcoB.




IOAT0OTOBKA K

IIPAaKTHYECKOMY
11.2 Témuas  Mmatepus 3aHATHIO;
Bcenennoii. BBINOJIHCHHE VK-1.1
UYépuble ObIpel.  B3pbIBEI NPaKTUYECKUX
CBEPXHOBBIX. padot (MA3); MIpOBEpKa VK-1.2
I'paBUTAlIMOHHBIC  BOJIHBIL. 1 0,5 0,5 | camocTosITeNnbHOE | WHIUBHAYATBHBIX '
LIGO u rpaBuTanMoHHbBIC H3yueHHe yueOHou 3aJaHui VK-1.3
uerephepoMETpEI. 1 Hay4HOU '
DBOJIOIHUS Bcenennoii. JTUTEPaATypHl B TOM
Yenosek Bo Beenennoit 4yucie
IIEKTPOHHBIX
pecypcos
MOJIrOTOBKA K
IIPAaKTHIECKOMY
3aHSTHIO;
BBITIOJTHEHNE VK-1.1
NPaKTUIECKHX
11.3 OmacHOCTH >KHM3HH. pador (M]13); MpoBepka VK-1.2
Pao 0,5 0,45 CaMOCTOATENBHOE | HHAWBUAYATbHBIX
H3yUCHHE yqe?rmn 3aJaHui VK-1.3
U HAY4HOH
JUTEPATyPhl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB
HWroro no pazneny 2 1,5 1,45
HWroro 3a cemectp 19 38 13,95 3au€T
Hroro no pucnumninuae 19 38 13,95 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB ydeOHOM paboThl HambOosee d(deKTUBHBIC
pe3yNnbTaThl OCBOCHHUS TUCHUILUIMHBI «Du3ndeckas KapTHHA MHUpPa» JAlT TPaJAUIUOHHBIC
oOpa3oBaTelbHblE TEXHOJOTHH, TEXHOJOTMH MPOOIEMHOr0o O0O0y4YeHHs, HWHTEPAKTUBHbBIE
TEXHOJIOTHH, HPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTH:

NudopmanmonHas  JeKnus—  TOCICIOBAaTEIIbHOE  HM3JIOKCHHE  Marepwalia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
MPEIJI0KEHHOMY aJITOPUTMY.

2. ®opmbl yUeOHBIX 3aHATHI C UCIIOIB30BaHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUEeHHUS:

[IpoGnemHass Jekmusi — W3IOKEHUWE Marepuaia, MPeANoiararoiee MOCTaHOBKY
MpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[10OJXOJIOB,
ABTOPCKHE KOMMEHTApPWH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y4eOHOW paboThI,
HalpaBlieHHAs Ha pElIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3ajaud, TpeOyromei oT
CTYJCHTA TPUMEHEHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

3. ®opMbI yUeOHBIX 3aHATUHN C UCTIOJIH30BAHUEM CIICLIUATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexusi «0OpaTHOW CBS3M» — JICKIHUSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHualia C 3apaHee
3a-TJIAHUPOBAHHBIMU OIIMOKaMU ), TeKIMsI-0ecena, TeKIHs-TUCKYCCHSL.

CeMuHap-IuCKyccHsi — KOJUIEKTHBHOE OOCYXJI€HHE KaKoro-nudo CHOPHOTO BOMpOCa,
npoOJIeMbl, BBISBICHHE MHEHUH B Tpymme (MEXIPYNIOBOW JHAJOr, JTUCKYCCHS —Kak
CIIOp-IUaJIor).

4. ®opMbI Y4eOHBIX 3aHITHIA C UCTIOJIB30BaHUEM UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHHUE COJIEPKaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaiOB, IPEICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayJuo- 1 BUACOMATEPUATIOB).

[IpakTnueckoe 3aHsiTHe B (OpME TMpE3EHTAIMM — TMPEACTaBICHUE PE3yJIbTaTOB
MPOEKTHON WM MCCIEIOBATENbCKONW ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSITeJIbHO PadoThl 00yYaroIMXCst
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. benoB B.K. Merponoruyeckas o6paboTka pe3yabTaToB (PU3NIECKOI0 IKCIEPUMEHTA!
VY4e0. mocobue. 4-e u3j., mepepad. Marauroropek: MI'TY, , 2011. 143 c.

2. JIpBoBckuit A.OTinuHas KBaHTOBas MexaHuKa:Yueb.mocodbue: B 24.; [lep.c anrm. —
M.: AneninHa HOH -¢ukmiH, 2019. — 422, ¢. ISBN 978-5-91671-952-9

3. Ilpeiirepman, JI., bpyk M. Kypc coBpemenHnoii ¢usuku. HoBble moaxoabl k
o0bsicHeHuI0 (u3nueckoit kaptunabl Mupa / JI. [peiirepman. - Mocksa: Beiciias mkoina, 2016. -
462 ¢ ISBN 978-5-9710-2005-9



4. Boponos B.K., I'peunea M.B., [logomnenos A.B., CaraeeB P.3. KonmenrtyanbHble OCHOBBI
COBPEMEHHOTO €CTeCTBO3HAHUS (OT aBTOPOB cepuu "du3nka Ha mepeaome ThicsaeneTuid") Uz,
crepeornr. URSS. 2017. 304 c. ISBN 978-5-9710-4004-0.

5. . Jlumosko, ITerp OcmanoBuu. IIpaktukym mo ecrectBo3nanuto / I1.0. Jlumosko. - 3.
u3 ., nom. - PocroB H//1 : @enukc, 2001. - 319 ¢. :mn.; 21 cm.; ISBN 5-222-01549-1. - 320 c.

6. Dnen Yepcku “Ousnka U KU3Hb. 3aKOHBI IPUPOIBI OT KyXHH 10 Kocmoca”, MUD, .
2021,334c. ISBN: 9785001469865

7. IlpeobpazoBanne dypbe B omnTuke: MeTon. ykas. K JIaOOpaTOpHBIM paboTaM IO
mucrumuinae «Pusnukay i 00yYaromUXCsl MO TEXHUYECKUM CHCIHAIBbHOCTAM, .3-€ W3],
nepepad. u gomn./ B.K.benos Maraurtoropck: M3a-Bo MaraHuToropck. roc. TexH. yH-ta um. 1.
Hocosa, 2015. 15 ¢

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Onen Yepcku “Pusnka M xKU3Hb. 3aKOHBI IPUPOJIBI OT KyXHH 10 KocMoca”, MUD,U.
2021,334c.

2. bpaitan Koke u [Ixehd @opmoy, KBantoBas Bcenennas.Kak yctpoeHo To, 4TO MBI He
MoxeM yBuaets, MU®D,2016, 279c¢.

3. bpaitan Kokc u [xedhdp Popmoy I[louemy E=mc?? U mouemy 3TO JODKHO HAC
BostHOBaTh , MU®D, 2016,280c.

4. benor B.K.,bernenos /[.0O.,lludposas oO6paboTka CUTHATIOB U M300pakeHUI: Yueo.
nocobue. Maruutoropck: MI'TY, 2011. 145 c.

5. Kysuenos, C. U. CnpaBounuk mo ¢usuke : yued. nmocodbue / C. 1. Kysunenos, K. 1.
Porosun. - Tomck : H3a-Bo Tomckoro momutex. yHuBepcurera, 2014. - 220 c. - ISBN
978-5-4387-0443-0. - Teker : 3JICKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/675274  (mata o6pamenus: 23.01.2023). — Pexum
JOCTYTA: MO MOJIITUCKE.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynsipHas ¢uszuka u TepMmoauHamuka [Tekcr] : mabopaTopHbIi
npaktukyMm no ¢usuke / E.H. Actanos [u ap.]; mox pen. FO.IT. Kouknna. — MarHuToropck:
W3n-Bo MarauToropck. roc. Texs. ya-ta um. I.1. Hocosa, 2011. — 103 c.

2. Dnekrpocraruka. [locrosiHublii Tok [Tekcr] : JlabopaTopHBIi MpakTHKyM 1O ¢usnke /
M.B. Beuepkun [u nap.]. — Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocosa, 2011. - 60 c.

3. Dnexktpomarnetu3M. Ontuka [Tekcr] : mabopaTOpPHBIN MPAKTHKYM IO JUCIUTUIAHE
«Du3nkay 11 CTYICHTOB Beex crerpainpHocteit / M.b. Apkynuc [u ap.]. — Marauroropek: [OY
BITO «MI'TVY», 2009. - 102 c.

4. Camuenko, lO.M. IlepemeHHBI TOK [DIEKTPOHHBIM pecypc| : JabopaTOpHBIN
npaktukyM / FO.W. Cauenko, O.H. Boctpoknyrosa, H.W. Mumenesa ; MI'TY. — Marautoropck
:MI'TVY, 2018. — 1 sanektpon. Onr. luck (CD-ROM). — ISBN 978-5-9967-1151-2.

5.0u3uKa aroma, TBEPAOrO Tesa, sapa: MHCTPYKLHUS MO BBIIOJHEHUIO JIAOOPATOPHBIX
pabot mo ¢u3uKe A CTyAeHTOB Beex crnenuanbuocteit / B.K. benos [u ap.]. — Marauroropck:
'OV BIIO «MI'TVY», 2007. — 48 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haumenosanwue [10 Ne norosopa CpoOK ecTBUS TUIEH3UN



https://znanium.com/catalog/product/675274

%%?ff'ce Ne 135 or 17.09.2007 Gecepoumo
7Zip CBOOOTHO 0eccpouHO
FAR Manager |cBo6oaHO OCCCPOYHO
MathWorks

yggq‘;ab K-89-14 ot 08.12.2014 Geccpoumo
Classroom

IIpodeccnonanbHbie 0a3bl J1aHHb

IX U HH()OPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca

CchlUIka

Poccuiickas lN'ocynapcrBennas
oubmmoteka. Karanoru

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

DNEKTPOHHBIE  pecypchl  OMOTMOTEKH
MI'TY um. I'.1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Hammmonanpnas
WH(}pOpMaIMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii MHAESKC HAYIHOTO

URL: https://elibrary.ru/project risc.asp

OnekTpoHHas  0a3a  MEPUOAUYECKUX

https://dlib.eastview.com/

m3manuii  East  View  Information

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIfA)

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JAUCHUIIIIMHBI BKIIFOYACT:



https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

MaTCpI/Ia.HBHO-TeXHI/I‘ICCKOC obecrneucHue JUCIUIIIIMHBI BKJIIFOYACT:

JlexumoHHas ayJUTOPHS BKJIFOYAET:
MynsTuMeANIHbIE CPEeICTBA XPAaHEHUS, IIepeaauu U MPeCTaBIeHUs HHPOPMAIIHH.

JIaGoparopust «MexaHUKH, MOJIEKYJIIPHON (PU3UKH U TEPMOJUHAMUKIY BKITIOYAET:

1. bannucTuyeckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEJOBAHUS paclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTelell aanadbarel Yy METOJIOM
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUsS SHTPONMHU B IpoLEecce
QG Qy3un ra30B Ha MOJIEIU MTEPEMEIINBaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAacTaHMs SHTPOIIUM B IIpoLECcCe
TeriooOMeHa.

9.YcraHoBka JlabopaTopHas s M3y4€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temreparypsl "M®-C3-M"

10. VYcranoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPAOIrO Tea
"M®-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUsS YHUBEPCAIBbHOM Ia30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

JlabopaTopus «NEKTPUUECTBA U ONITUKN» BKIIFOYACT:

1. JJTaBopaTopHas ycTaHOBKa ISl MCCIIEIOBaHUS AIIEKTPOCTATUYECKOTO TOJIS C TOMOILBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKa JUIs IIYHTUPOBAHUS MUJUTMAMIIEpMETpa.

3. YcranoBka nabopaTopHasi Jist OnpeeNIeHHsI MHIYKTHBHOCTH COJICHOMIa U MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3yU€HHUs pE30HAHCa HANpPSDKEHUN M OIpeneseHHs
UHIYKTUBHOCTH

5. JlaboparopHas ycTaHOBKa Jil U3y4YEHUs! JJIMHBI CBETOBOI BOJIHBI M XapaKTEPUCTUK
TU(PPaKINOHHON PEIETKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNICHHs pajnyca KPUBU3HBI JMH3BI U JUTHHEI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlaGopaTopHasi ycTaHOBKa Ui ONpEJENIeHUs KOHILEHTpPAlMd pPacTBOPOB caxapa U
MIOCTOSIHHOW BpalLlEHUSI.

8. MepuTeNnbHbI HHCTPYMEHT.

JIaGopartopusi «AToma, TBEpAOTO TeJa, APy BKIIOYACT:

1. JTaGoparopHas ycTaHOBKA JJ1sI U3y4eHUs BHEITHETO oTorddexra.

2. YcTaHoBKa JUIsl U3Yy4EHMs CIIEKTpa aToMa BOJAOPOJA U OMpeIeSeHHs] MOCTOSHHON
PunGepra.

3. YcranoBka nmabopaTopHas /I OTIpeieNIeH s MoTeHIMala BO30Y K ICHH Ta3a.

4. YcTraHOBKa JIsl ONpeJIeNIeHUs ATMHBI Mpo0Oera 4acTUll B BO3TyXe€.

5. MepuTenbHbIi HHCTPYMEHT.

AyauTopun I TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAIUM, TEKYIIErO0 KOHTPOJISA U
IIPOMEKYTOUYHOM aTTECTALlMK BKIKOYAIOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;



MynbTUMEIUNHBIN TPOEKTOP,IKPaH.

Ayautopun IS CaMOCTOSITEIbHOW pabOThl ¢ BBIXOJOM B MHTEpHET M C IOCTYIIOM B
NIEKTPOHHYIO HHPOPMAIIHOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACCHI; YNTAIbHBIC 3a1bl OHONMMoTeKH [lepcoHabHbIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bbixogom B MHTepHET © ¢ [JOCTYyIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BaTEIbHYI0  CPEAy  YHHBEPCHUTETAa  BKIIOYAIOT:  [EPCOHAIBHBIC
komrietoTepsl ¢ makerom MS Office.

[Tomemenne pansd  XpaHeHHS W NPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI A XpaHeHUs ydyeOHOro oOOpyJOBaHUS.
WNHCTpyMeHTHI 17151 peMOHTa 000py/10BaHUSL.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

[lo mucuunnmne «@Pu3nyeckas KapTUHA MHUPA» NOPEIyCMOTPEHA ayAUTOpHas H

BHCAyAUTOpHAasA CaMOCTOATCIIbHAA pa60Ta o6yqa}om14xc>1.

AYI[I/ITOPHEUI CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB  MpcAroyiaracT  BbIIIOJIHCHUC

MPAKTUYICCKUX pa60T Ha IMPAKTHYCCKUX 3aHATHUAX.

=

o &

Ilepeuens npakmuyeckux padomoi:

[TocTpoeHue rucTorpaMm U onpeneneHue e€ HUPPOBbIX OLICHOK .

Omnpenenenne paguoakTUBHOTO (poHA TOpoaa MarHuToropcka

3. Omnsit Pesepdopna no onpeneneHuo KOIMYECTBA YACTUIL B 33/IaHHBIX TEJIECHBIX YIJIax
IIPU PACCESHUU IIPOTOHOB HA A/Ipax aTOMOB .

1. Omnpenenenue napamMeTpoB pacpenesieHus IpodU, pacCesiHHbIX Ha Jocke JlanbToHa

MopenupoBanue KJIETOYHBIX aBTOMAaTOB. Mrpa JKu3ss.

3. MogenupoBaHue MNEPKOISIMUOHHBIX TIPOLIECCOB U  OIpEIeNIeHUEe MNEePKOSIIMOHHBIX

XapaKTEPUCTUK

Onpeznenenue paboThl BIX0/1A 3JIEKTPOHOB U3 METAJIJIOB

[IpeoOpazoBanne Oypbe B ONTHKE

6. OmnpezneneHue FHEPTUl U BEPOATHOCTEH HAXO0XKJIEHH JIEKTPOHA B aTOME BOJIOPOJIa

™=

N

oA~

Bonpocwt k nucomennou konmpoavrou paoome (1- 3 znaswt Kypca)
(IBa BOIIpOCA KOXKIOMY CTYICHTY BBIIAIOTCS KOMMYTAaTOPOM CIy4allHBIX YHCE)

Uro Ha3biBaeTcs nu3mMepenueM? Jlaiite cBoe onpeeneHue npouecca u3MepeHusl.
Uto nHazpiBaeTcss aOCOMIOTHONM M OTHOCUTENBHOW MOrpemHocThio? Kakue nocTowHCTBA U
HEJ0CTaTKU TaKOTO croco0a BhIpaKeHHs! OIIHO0K?
Uto Ha3pIBaeTCSI OTHOCHUTEIBHOW YacTOTOH, BEPOSTHOCTHIO COOBITHS U TUIOTHOCTBIO
BEPOSITHOCTH?
JlaiiTe peKOMEHIAMY PU TIOCTPOESHUH TUCTOTPaMM.
Uto xapakrepuzyeT B THUCTOTpaMM€ CpeIHEee, NUCIEepPCUss U CpeIHee KBaJpaTU4YeCcKoe
OTKJIOHEHHE, aCUMMETPHS, IKCIIeCC?
[Touemy Bcerna S<x> < Sx?
Kak  ompenmenuth, OTBewaeT M  HOPMAJIBHOMY  paclpe/elieHHI0  BhIOOpKa
AKCIEPUMEHTAIIbHBIX TAHHBIX WA HE OTBEYAeT?
JlaiiTe ompejieneHue AOBEPUTEITHHOTO MHTEpBAJIa CIIy4ailHOM COCTaBistomeld abCOTIOTHON
norpemHocTH. YTo Ha3bIBAIOT JOBEPUTEIBHON BEPOATHOCTHIO?

Obwiee 3a0anue o koumpoasroii pabomut (1- 3 2naewt Kypca)

3anucath NOCIe10BaTEIbHO TP HOMEPA COTOBBIX TeNe(hOHOB O3 HauanbHON BOCBMEPKHU (CBOW U
JBa-HOMepa OJM3KUX JoJieil) , To ecTh BBIOOPKY 30 uuncen.3ananue

1. mocTponuTh rucTOrpamMmy

2 OmIpenenuTh CpEeJHEE 3HAYEHHE M CpedHee KBaJpaTUYECKOE OTKJIOHEHHWE HE HCIOJIb3YS

¢byuakun 9BM moboro tuna



Bonpocwvl k konmponvnoit pabome 4 2naea

1.

10.
11.

Korga MOXHO MOJIB30BaThCS 3aKOHAMH KJIACCHUECKOW CTAaTUCTHYECKOW (DM3MKH, a Korjaa —
HEJb34.

Kakue BUibI 3HEPTUN CUUTAIOTCS TEIIOBBIMU?

Jlisg Kakux BHJIOB SHEPruu (popMysnupyercs TEOpeMa O paBHOPACIPENEICHUN HEPIHU 110

CTETICHSIM CBOOOIbI?

Haueptute nBa pacmpeneneHuss MakcBeiula N0 MPOSKIUH CKOPOCTH TPU OJMHAKOBBIX
Maccax MOJICKYJI, HO pa3HbIX Temneparypax. O0bsicHuTe ux paznuuaus (6e3 hopmyin).
Haueptute nBa pacmpeneneHuss MakcBeiula TO MPOSKIMH CKOPOCTH TPU OJMHAKOBBIX
TEMIIEPaTypax, HO pa3HBIX Maccax Moyiekyl. OObsicHUTE uX paznudus (6e3 hopmyi).
Haueptute nBa pacnpenenenus MakcBeia 0 MOAYIIO CKOPOCTH IPU OAMHAKOBBIX Maccax
MOJIEKYJI, HO pa3HbIX Temneparypax. O0bscHuTe ux pazmuuus (6e3 Gpopmyn).

Haueptute nBa pacnpeneneHuss MakcBeila MO MOIYJII CKOPOCTH TPU OJHMHAKOBBIX
TEMIIEPATypax, HO pa3HBIX Maccax Moyiekyl. OObsicHUTE uX paznudus (6e3 hopmyi).
Haueptute naBa pacnpeneneHust boibpiMana s HeHTpU(DYTH MPU OAMHAKOBBIX Maccax

MOJIEKYJI, HO C Pa3HBIMU CKOPOCTSMU BpaieHus. O0bsicHuTe ux paznuuus (6e3 hopmyin).
Haueprute nBa pacnpeneneHus bombiMana Juis meHTpU(GYTH TPU MOCTOSIHHON CKOPOCTH
BpallleHus1, HO MIPH pa3HbIX Maccax MoJiekynl. O0bsicHuTe uxX paznuuus (6e3 popmymn).

Bonpocet kK konmponwvhoii pabome 7-8 2nagvt

1. Hazoswure oTimuns pepMHOHOB U O030HOB

Uro oOmiee 1 uto  pasniuBaet pacnpeneneHus bose-OiHmrelina u ®epmu- dupaka?

[Ipu KOHTaKTE OBYX MPOBOISIIMX BEIIECTB C Pa3HBIMU YpOBHAMU DepMU MPOUCXOIUT JIH
C/IBHT TTOTCHIUAIBHBIX sIM WK HeT? CrenanTe MmosiCHeHuSI.

[Touemy tak mo3ano (~1990 ) ,dkf moxydena xams bo3e- DUHIITEHHOBCKOTO KOHJIeHCaTa?
Kak paboTaioT HHEpPIIMOHHBIE aKCeIePOMETPhI?

CKoNbKO B HAcToOsllee BpeMsl OSKCIIEPUMEHTAIbHO OOHAapyXeHO (yHJIaMEeHTaJIbHbIX (a3
BemecTsa. HazoBure ux.

Omnpeznenute YUCIIO MAaKPOCOCTOSHUM, YUCIIO MHUKPOCOCTOSIHUH U CTaT. BEC CUCTEMBI a) TPEX
AYEEK U JBYX YaCTHIL

Onpezaenute YUCIIO MAKPOCOCTOSIHUHM, YUCIO MMKPOCOCTOSTHHM M CTaT. BEC CUCTEMBI 0) TPEX
STYEEK U TPEX YACTHUILL

Omnpeznenure 4YMCIO MAKPOCOCTOSIHUM, YHCIO MHKPOCOCTOSHUM M CTaT. BEC CUCTEMBI B)
YETBIPEX STYEEK U TPEX YACTUIL

Yro ob1uiee U 4TO pa3InyaeT CTaT.BEC U SHTPOIHUIO?

[IpuBenuTe Tpu npuMepa BBIIOJHEHHS BTOPOrO Hadajga TEPMOJMHAMHUKH C IOSICHEHHEM
YCIJIOBHM €70 BBIIIOJIHEHHUS.

Bonpocvi k konmponsnoi padome 9 2naga
(OnuH BompocC Kak10My CTYJIEHTY BbIIAIOTCS KOMMYTaTOPOM CITyYalHBIX YHCEN)

1. Yro xapakrepusyeTr GyHKIUS CIEKTPATbHOU MOIIIHOCTH?

2. Tlouemy ®ypbe HCTIONB30BaAN IS PA3N0KEHHs! PYHKIIMU KOCHHYCHI U CUHYCBI?

3. 3ammmmre COOTHOLIEHHE HeompenenéHHOCTH [eiizeHOepra BO BpEeMEHHOM W
IPOCTPAHCTBEHHBIX 00JaCTAX

4. Kak ucnons3yrorcs npeodpazoBanrue Oypbe u mogo0HbIe TpeoOpa3zoBaHus ¢ TeneGoHnn,
TEJIEBUICHUU, UHTEpHETE?

5. Kak Beget cebs 00pa3 Dypre 1mienu, eciu Melb CyKaeTcs?



6. Kak MoxxHO peann3oBaTh ONTHYECKUM CIIOCOOOM mpeodpaszoBanus Oypne?
7. Kak MoxHO ¢ momoIpio Dypbe — ONTUKHU PA3IMYUTh CUTHAJI, OTPAKEHHBIA OT caMoJieTa U
ot obnaka?

Bonpocwvi k konmponvnoi 10 2nagul
(OnuH BOIIPOC Ka)KIOMY CTYIEHTY BBIIAIOTCS KOMMYTaTOPOM CITy4allHBIX YHCEI)

1 Yro ropopuia A.DWHIITEHH O MpobieMax KBAaHTOBOM MEeXaHUKH (0 JIOKAJIbHOCTH, O peai3Me,
0 cBOOOJHOM BOJIE IKCIIEpUMEHTATOpa)?

2 3anumuTe HepaBeHCTBO bea.

3 B uém 3akmrouaercs uues onbiTa Kiaysepa 1o onsITHOM poBepke HepaBeHCTBa bermna?

4 B uyém 3akimovaercs wuzaes onbita Acnd u LlaitmmHrepa mo onbITHOM MPOBEPKE HEPABEHCTBA
benna?

5 KBaHTOBas 3a1yTaHHOCTb — 3TO KAKOE€ COCTOSIHUE CUCTEMBI?

6 Uto o0miero u 4yTo paznuyaeT OUT U KyOuT?

7 Uem KBAHTOBBIN KOMITBIOTEP OTIMYAETCS OT KJIACCUYECKOI0 KOMIIbIOTEpa?

8 B uém 3aKiIr04aroTCs TOCTOMHCTBA KBAaHTOBOW Kpuntorpaduu?

9 Ha xakoM paccTOsIHMM B HACTOSIII€e BPEMZ OCYIIECTBICHA KBAHTOBAS CBSI3b?

10 Cesi3aHbl 1 TPOOJIEMBI CO3JIaHUS MCKYCCTBEHHOTO WHTEIUIEKTa W IMPOOJIEMBI CO3TaHUS

KBAaHTOBOTO KOMITbIOTEpa?

Bonpocul k konmpoasnoii pabome 11 2nagwt
(OuH BOIPOC KaXKAOMY CTYACHTY BBIIAIOTCS KOMMYTATOPOM CITyYailHBIX YHCE)

1 B uém 3akimtouarorcst oTanune GpakTanbHbIX (PUTYP OT TeoMeTpudecKux Guryp?

2 Kakoe cBOMCTBO XapakTepusyeT ppakTaabHasi pa3MepHOCTH?

3 Kak teopust ppakranoB cBs3aHa ¢ TEOpUEH HEMMHEHHBIX MPOIIECCOB?

4 Yto Takoe katactpoda B TEOpUU NEPKOIAIUI ?

5 HazoBuTe nepKoISIMOHHbIE XapaKTEPUCTUKN KaTaCTPOQbI?

6 :IloHsTHE )KU3HU U CMEPTHU IO BTOPOMY Hadasly TEPMOJUHAMUKH.

7 HazoBuTe A0JI0 BHEIIHETO U BHYTPEHHETO 00JIYYCHHS YeJIOBEKAa B OOBIYHON KU3HH.

8 HazoBwute /10110 paKOBBIX 3a00JI€BaHU , 00YCIOBICHHBIX PaIOHOM.

9 Kakyro paguanuio (a, 8, ) U3MEpSIIOT TaTINKH PaTUuaIiy, IPoJaBacMbie B MarasuHe?

10 Kakum B Bamem npeactaBieHuu SBISETCS SKOJIOTHYECKH YUCTBIN JOM JIJIst CEMbH?

11 Kakue omacHoctu xu3nu o FOHECKO 3anumarot niepBoe, BTOPOE, TPETE MECTO B CITUCKE
OIACHOCTEH KU3HU COBPEMEHHOTO UeloBeKa?

Bonpocel ona camocmoamenvsnozo uzyuenus:

1. OcHOBHBIE IOHATHUS U MOJIETTU MEXAHUKH.

2. Mexanuueckasi kKapTuHa Mupa. TpuyM¢ 1 Kpu3nuc MEXaHUYECKOM KapTUHBI MUpa.
3. [IpuHUMIT OTHOCUTENBHOCTH B MEXaHUKE.

4.YpaBHenusa Makcpemia. DNE€KTPOMAarHUTHOE MOJIEe. DIEKTPOMAarHUTHBIE BOJIHBI.
5.3aKOH 3EeKTPOMArHUTHOM UHAYKIIUU U 3JIEKTPOMarHuTHasi KApTUHA MUpa.
6.OCHOBHBIE MOJIENIN B ONITHKE.

7.Nurtepdepentus u nudpakuus ceeta. BomHoBast mpupoja cBera.

8.JlBolicTBeHHas mpupoa ceeta. Kpusuc kiaccuueckon Gu3mku.

9.0mnucanue coCTOAHMS BELIECTBA U MOJIS, UX B3aUMOJICHCTBUSA B TEOPUH OTHOCUTEIBHOCTH.
10.IToctynatet CTO. IIpocTpancTBO U BpeMsi B TEOPHH OTHOCUTEITHHOCTH.
11.0OcHOBHBIE TOHATHUSI KBAHTOBOW MEXAHUKH.



12.CrannaptHas moaens. CTpyKTypHbIE YPOBHH MUKPOMUpA.

13.KopnyckynsipHO —BOJIHOBOM Tyajn3M.

14. AtoMHas U siiepHasi SHEpPreTUKa.

15. Makpocuctemsl B pu3HKe. ArperaTHbIe COCTOSTHUS BEILIECTBA.

16. Ilopsnok 1 Xxaoc B MaKpocucTemax.

17.®usnyeckas KapTUHA MUPA, €€ COBPEMEHHOE COCTOSIHUE U TEHACHLUU Pa3BUTHSL.



Ipuio:xkenne 2

OIIeHO‘leIe cpeacrea AJisl IPOBEACHUA HpOMe)l(yTO'{HOﬁ aTreCTallumn

a) [lnannpyemble pe3y/ibTaThl 00yUeHHsI H OIIEHOYHbIE CPeICTBA JIJIsI IPOBeAeHHs MPOMEKYTOYHOM aTTeCTAllu:
Kon
WNHnukaTop AOCTHKEHUS KOMITETCHIIMHI OueHouHbIE CPEACTBA
WHIUKaTOpa

YK-1: Cnnoco6eH ocymecTBJISITh NOUCK, KPUTHYECKHUI aHAJIM3 U CHHTe3 HH(popMalMu, NPUMEHATh CUCTEeMHBIN MOAXO0A JJIsl peleHust
NMOCTABJIEHHBIX 32124

VK-1.1:

AHanu3upyeT 3a7auy, Bbiaensis ee 0a30BbIe
COCTaBJISIIOLIME, paCCMaTPUBAET U
npeJiaraeT BO3MOXKHBIE BApHAHThI
peuieHus MOCTaBICHHOM 3aa4n, OI[CHUBAS
UX TOCTOMHCTBA U HEJOCTAaTKU

VK-1.2:

Omnpenenser, UHTEPIPETHPYET u
paHxupyeT UHPOpMaIuIo, TpeOyemMyro AJis
peLeHus [IOCTaBJIEHHON 3ajjauy;
OCYIIECTBIISIET MOUCK HHQOpPMALUK 10
pas3JIMYHBIM TUIIAM 3alIPOCOB

VK-1.3:

[Ipu oOpabGoTke wuHpOpPMALMMU OTIUYAET
dakTl OT MHEHHUH, HHTEepIpeTauii,
OLICHOK, (hOpMHUPYET COOCTBEHHbIE MHEHUS
U CYXKICHHMSI, apTyMEHTUPYET CBOU BBIBOJIBI
U TOYKY 3pEHUS

Hepeqenb meopemudecCKux 60npocoes K zauemy

1.
2.

DKCIEepUMEHT U €ro Mojieib. UTO OOIIEero U YTO pa3inyaeT 3TH JIBa MOHATUS?
UYro takoe rucrorpamma? Yto xapakTepusyeT BbICOTa CTOI0LA rucTorpammsl? Yemy
paBHA CyMMa BBICOT BCEX CTOJIOMKOB THCTOIPAMMBI?
He ucnions3ys popmyisl, qaiite onpenesieHne MuppoBhIX OIICHOK
THUCTOrpaMMBI: 1 )cpeiHero 3HaueHus1;2 )CpeJHEr0 KBaApaTuIeCKOro OTKJIOHEHUS;
3)xorddunmenta acummerpun; 4) kodpdunmenrta 3xciecca.
JloBepuTtenbHas BepoaTHOCTH paBHa 0.95. Uto 3T0 03Hayaer?
HazoBute n10cTOMHCTBA M HEAOCTATKHU OLIEHKH MOTPEIIHOCTH U3MEPEHUH 0
a0COIOTHON M OTHOCUTEIBHOM OIINOKe
IIpu kakux ycloBHsIX BBINONIHSAETCA pacnpenenenue ['ndoeca ?
He ucnions3yst hopmynsl, 00bSICHUTE, UTO O3HAYAET HOPMUPOBKA HA €AUHUILY
pacnpenenenus Makcgenna u pacnpenenenus bonbimMana.
Wcnonbe3ys npuBenéHHbIi rpaduk pactpeneiaeHuss Makcseia, OLEHUTE €ro
U (POBBIE OLIEHKH.
Hcnonb3ys mnpuBenéHHbI Tpaduk pacrpeneneHuss bonbliMaHa, OLEHUTE €ro

1U(POBbHIE OLIEHKH.

10. HazoBwute criocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUH.

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

HOBBICUTHCA?

12. Kak wm3menutbes rpaduk pacnpeneneHus boibliMaHa, eciam Temreparypa rasa




Kon
AHAUKATOPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OueHouHbIE CpeCTBA

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

MTOBBICUTHCS?

Temmeparypa 3eMHON aTMOC(EphI MOBBICKIIACH Ha OAMH rpaayc. Kakue nsmeneHus
KOHIIEHTpPALMH ra3za arMoc(epsl 0 BbICOTE IPOU30UTYT?

YeMm oTiMyaercs AM0 OT TpaH3UCTOpa?

Haueprtute cxeMmy IBYyXII€pUOIHOTO BBIIPSAMHUTEI.
[Touemy B npeobpazoBanusx Oypbe UCIIONB3YIOTCS TPUTOHOMETpUUYECKUE (PYHKIIMU
CUHYCa U KOCUHYca?

KakoB (u3nueckuii cMbICII UMEET COOTHOIIEHHUE HEONIPEAECIEHHOCTHU ISt
BPEMEHHBIX UHTEPBAJIOB U yacToT At Av > 1

CootHotenne Heonpenenénnoctu I'elizendepra umeer Bug A - Ap > h u At -
AE > h . Uto 03Hauaer 3Ha40K A B 3THX (popmyaax?
Kakue 10cTOMHCTBA U HEJJOCTATKH UMEIOT CIIOCOObI ONTMCAHUs (PU3NUECKUX
IPOLIECCOB BO BPEMEHHOM M 4acTOTHOM o0nacTsax?
Kak ucnons3yercs npeobpazoBanue @ypbe B ONTHKE JUIsI CHIEKTPAIbHOIO aHaIM3a
BELIECTB?
Kak ncnons3yercs npeodbpazoBanue Oypbe B 371€KTPOHUKE 11 QUIBTPALUU
CUTHAJIOB?
Kak ucnons3yercs npeodpazoBanue Oypbe B 371E€KTPOHUKE IS [IEpelady CUTHAJIOB
110 UHTEPHETY?

Kak ncnons3yercst npeodpazoBanre Oypbe B ONTUKE /7S paclio3HaBaHUs 00pa3oB?

VYKakuTe rpaHuibl IPUMEHUMOCTH KJIacCH4ecKoi (pU3HKH, CrielinanbHOM TeoprH
OTHOCHUTEJIBHOCTH, KBAHTOBOM MEXaHUKHU, TEOPUH KBAaHTOBaHHBIX noJiei. Kakue
TEOPUH SABJISAIOTCSA YaCTHBIMU 110 OTHOLLEHUIO K APYTruM?

HazoBuTe HECKOIBKO 3aKOHOB COXPaHEHUs, KOTOPbIE MOATBEPKAAIOT TUIIOTE3Y
Ommu Hérep.
UYro xapakTepus3yeT KBaJapaT BOJIHOBOM (QYHKIIMM B KOOPJUHATHOM IPEICTaBICHUN




Kon
AHAUKATOPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OueHouHbIE CpeCTBA

27.

28.
29.

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

40.
41.

42.

|‘I’2 (x)| ?
Urto xapakTepu3yeT KBajapaT BOJHOBOH (YHKIIMM B UMITYJIbCHOM IPEACTABICHUN
W2 (p)| 2
Yem oTauvaeTcst Teopust OJIM3KOASHCTBHS OT TEOPUH AaTbHOICHCTBUSA?
UeM oTIM4aroTCsl CyTaHHbBIE COCTOSTHUSI OT CMEIIaHHBIX COCTOSIHUM B KBAHTOBOM
MEXaHHUKE?

Kak ¢u3uku co31ar0T CIiyTaHHBIE COCTOSTHHS?

YeM KyOUTHI OTIIMYAIOTCS OT OUTOB?

Korna kBaHTOBBIN KOMITBIOTEp O0Jiee HPPEKTUBEH, YeM OOBIYHBII COBPEMEHHBIIH
KOMITbIOTEP, KOTJ1a OH MeHee 3P eKkTrBeH?

Kaxkune HOBbIE BO3MOKHOCTH B HAYKE U MHKEHEPHOM JIeJIE 1al0T HOBbIE CBEPXTOUYHBIE
4achbl 1 KBAHTOBBIC TPABUTOMETPHI?
Kakune HOBbIE BO3MOKHOCTH B HAYKE U UHKEHEPHOM Jieie Ja€T KBAaHTOBAs
Kkpunrorpadus?
Kaxvie HOBbIE BO3MOKHOCTH B HAYKE M HH)KCHEPHOM JaET KBAHTOBASI CBSI3h?

Kax cBs3aHbI 3aKOH BO3pacTaHUs SHTPOIHMH U HAMPaBJIEHUE TEUCHUSI BpEMEHN?
Jnst onvcaHust KakuX MpOLECCOB UCIOJIb3YIOTCS TUHEUHBIE U HEJTMHEHHbBIE
ypaBHEeHUA?
UYro takoe pakran? Kakoe ero cBOMCTBO XapakTepusyeT (ppakraabHas
pa3MepHOCTh?

Kakwue nporiecchbl onmuchIBaroTCs PpaKkTaaTbHBIMA MOAETSIMU?

Uto Takoe CUHEPreTUYEeCKUM moaxoa?

HazoBute 00BeKTHI, pa3Mepsl KOTOPHIX HAXOATCS TPUOIU3UTEIIBHO B IIEHTPE
JMara3oHa OT pa3MepoB BceenenHoi 10 pa3mepa npoToHa? ApryMeHTUpyHTe
HEKOPPEKTHOCTH JAHHOTO BOTIPOCa.

Ha3zoBute 0CHOBHBIE 3Talbl HBOTIOLMH Haleld BeeneHHol B COBpeMEHHOM




Kon
AHAUKATOPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OueHouHbIE CpeCTBA

43.

44,

45.

TPaKTOBKE.

Kak Ob1111 0OHapyskeHbI TpaBUTalMOHHBIE BOJHBI? Kakyro nndopmaruio 06
o0bekTax BeeneHHON MOXKHO MOJTyYUTh NPU (PUKCALUHM IPAaBUTALIMOHHBIX BOJIH?
JleTepMUHUPOBAaHHOCTb U BEPOSTHOCTh. Miin B cTapoil TpakTOBKE - 4acTHLIA U
BoJsiHa. Mcnonb3ys uaen npeodpazoBanus Oypbe MOKaXKUTE, YTO 3TO
aCUMIITOTUYECKHE TPEACTaBICHUS.

CiyyallHOCTb M IIPEJONPEAEICHHOCTD - B UEM pa3HULa?

Ilpumepnulit nepeuenv npakmuyecKkux 3a0anuil 014 3auéma

1. 3anumunTe noapsa HoMepa TenedoHOB CBOM U TPEX Oamu3Kkux Bam monei.
[TocroiitTe rucTorpammy uuces 3Toro psaa. Onpeaenure cpeaHee 3HaUeHue U
CpeJHee KBaJApaTUYECKOE OTKIOHEHHUE. Y KaKUTE UX 3HAYEHUS Ha TUCTOIpPaMMe.

[Ipu paBHOMEPHOM JIBUKEHUU MOIPELTHOCTD ONpeAeIeHUs MyTH paBHa 3%,

MOTPEIIHOCTb OIpeieeHNs BpeMeHH paBHa 4%. UeMy paBHa ITOTPEIIHOCTb

orpezeNeHusl CKOpoCTH?

IIpn paBHOMEPHOM JIBUYKEHUU MOTPEUIHOCTD ONPEAEIEHUS CKOPOCTH paBHa 3%,

MOTPELIHOCTh ONpeseeHns BpeMeHH paBHa 4%. UeMy paBHa OTrpEeLIHOCTb

olnpezaeneHus myTu?

KagectBenHo n3o0pasure rpaduk pacnpenenenus Oepmu-/lupaka. Ykaxute Ha HEM
ypoBeHb PepMu U paboTy BbIX0J1a 3JIEKTPOHOB U3 MeTaia. Kak n3MeHsAThCs 9TH
XapaKTepUCTHKHU Npu HarpeBaHuu Ha 10 rpagycoB?

PaboTa BbIX0/1a 37IEKTPOHOB NepBOro Metayia A, , Broporo - A, > A;. [lpu
KOHTAKTE 3TUX METAJJIOB KaKOH 3HaK 3apsiyia OyJeT Ha TpaHMIIe Y IEpBOro MeTallia, y
BTOpPOT0 MeTauia?

Ocy1iecTBUTE ONEpalnio CBEPTKU JBYX BPEMEHHBIX PSIIOB  BEJIUYUH (“BEKTOPOB”)
x=1[1,32] uy=1[43,-2,01].




Ko
A I/IHI[I/IKaTop JOCTHXKCHUSA KOMIICTCHIIUN OHGHO“IHBIG CpCI[CTBa
I/IHI[I/IKaTopa
7. TlpuaymaiiTe BEpOSTHOCTHYIO MOJIEINb IIpoliecca 1o Bameil cnennanu3anuu.
8. HaﬁI[HTe y KaXXa0ro Curaajia COOTBCTCTBYIOH_IYIO (1)YHKI_[I/IIO CHCKTpaHBHOI\/'I
MOIIIHOCTHU
BapuanTi Bapuant10
1000
2
D\/\/ o0
- ||
0 500 1000 0 005 01 015 02
BapuaHT2 BapuaHTt8
1000
2
AVAVAVAVAVAVIIR
,2 l
0
] 500 1000 0 005 01 015 02
BapuaHT3 BapuaHnt12
1000
2
2 I
] 500 1000 0 005 01 015 02
BapuanTd BapuaHT9
1000
2
0 500
Py |
0 500 1000 0 005 01 015 02
BapuaHTS BapuaHTt?
1000
2
,2 0 I
] 500 1000 0 005 01 015 02
BapuaHTé BapuaHnti1
1000
2
0 500
2 L
0 500 1000 D 005 01 015 02
9.
9. KaK peaJ'II/I3y10TC$I X0 B JaHHBIX Z-)J'ICKTPOHHBIX CXCMaX?
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Tpurep —OCHOBHOW 3f1eMEHT K3l naMATH (“ObicTpon namaTn’)

Press the
green button

4 cutyauuu

1) BKITFOYEH JICBBIH KITFOY
2) BKJIIOUEH TPaBbIi KJIIOY
3) BKIIOYEHBI 00a KiIro4a
4) OTKJIFOYCHBI 00a KITF04a

Jlornyeckui asiemeHT «UJIN» (auoaw1) = Bentuan «UJIU»

O — ecnu Ha BXOJI€ HYJIb
1 - eciu xorsa OBl HA OJJTHOM U3
JTNOJIOB €CTh HAIPSDKEHUE

Noruyeckuit anemeHT «U» (amoawbl) )=

BeHTUAb «KUA»
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O — eciit XOTS —OBI K OJHOM H3 BXOJIOB
OyJeT CUTHal pPaBHBIM HYJIO, TO
TOK MNOWAET 4Yepe3 ITOT IHOI U
rmajgaHue HaIpsDKESHUS Ha
BBIXOJTHOM COINPOTHUBIIEHUU OyIeT
PaBHO HYJIIO.

1 - ecimum Ha BceX BXOJAaxX €eCTh
CHUTHaJI, TO BCE JIHUOJbI 3aKPBITHI
Mpyu  yCIOBUU, , W TIIaJIaHHE
HaIPSKCHUS Ha BBIXOJIHOM
conpotusyeHuu F Oyner pasHo +E
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Jlornyeckum 3;ieMEHT «HE» (auoapl v TpaH3ucTOpbl) = BEHTHJIb
«HE»
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0 -ITpu 1:000M OJIOKUTEITLHOM CUTHAJIC
Ha 0a3ze TpaH3UCTOp OYAET OTKPHIT H
IpH MPOTEKAHWH Yepe3 HEero TOoKa
(KOpOTKOE 3aMBIKaHHE ) TMaJICHHUE
HanpspkeHus F Oyzaer paBHO HYITIO.

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

Jlornyeckui asiemeHT «UJIU-HE» (amoab! u Tpansucropsl) =
Bentuiab « UJIU-HE»
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—Hﬁ s @@— E R P PR 0 -Ilpu nr000M  MOJIOKUTETHHOM

il O ) cUrHaje Ha 0asze TpaH3UCTOp Oyzaer

OTKPBIT W TIPH TPOTEKAaHWUU dYepes3

HEro Toka (KOpOTKOE 3aMbIKaHUE )

najgeHue HanpsbkeHuss F o Oyzger
PaBHO HYIIIO.

1- mpu OTCYTCTBUU HANPSOKCHHS Ha
0a3e TpaH3UCTOp OyAeT 3aKpbIT U
IpU OTCYTCTBUU TOKa Yepe3 HEro
(pa3oMKHyTass  LeNb)  NaJCHUE
HanpspkeHus F 6yner pasno E

Jlornyeckum aysieMeHT «M-HE» (amoap1 u TpansucTopel) = BeHTHIb
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«A-HE»
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€CJIM Ha BXOJI X1 WIU X2 HE MOJaH
curHan To yepes auossl Ji1 unm [l
OyJeT MpoTeKaTh TOK.

R3 mogoOpan Tak, 4TOOBI YacTh
TOKa, mpoxoJisiiias  4epes auoj /3
u uyepe3 R3 yxonuna Ha 3emutto Ha
0aze TpaH3uctopa He Oyner
MOTCHITMANIA ¥ TIOTOMY TOK dYepe3
TpaH3UCTOp He mnpouacr (oH
3aKkpsIT). [lagenne HanpsokeHus Ha
BBIXO/JIHOM COIPOTHBIICHUU OyeT
PaBHO HYJIIO.

€CJIM Ha JII000M U3 BXOJIOB X1 WU
X2 OyJIeT ToAaH CUTHAJ, TO Yyepes
muonel JIi wim  JI HEe Oymer
npoTekaTh TOK.R3 momobOpaH Tak,
9yTOOBI B 3TOM Clly4ae 4YacTh
HampsDKEHUsT Oblla  JIOCTaTOYHA
JUISE  OTKPBITUSL TpaH3UCTOpa W
TOTJIa [MaJICHUEe HaNpPsDKCHHS Ha
BBIXOJIHOM  COINPOTUBIICHUHM HE
OyJeT paBHO HYIIIO

10.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

IIpoMexyTouHas aTTecTanus Mo AUCHUIUIMHE «DH3MKa» BKIIOYAET TEOPETHUYECKUE BOMPOCHI U
MIPaKTHYECKHE 3a/IaHNs, I03BOJISIONINE OIIEHUTD CTETIEHb CPOPMUPOBAHHOCTH KOMIIETEHIINH, TPOBOAUTCS
B (hopme 3auéra (1 Kypc, 3SUMHsII ceccusi) u 9k3ameHa (1 Kypc, JeTHSS ceccus).

3auéTt oOyuaromuecs MoJyyaroT B pe3yJIbTaTe BHIIOJIHEHHUS BCEX BUIOB paboT, MpeayCMOTPEHHBIX
Ha | Kypce B yCTAaHOBOYHYIO CECCHIO M COOECEelOBaHHUS MO BOMPOCAM M 3aJaHUAM COTJIACHO TEPEUHIO
BOTIPOCOB M MPAKTUYECKUX 3aJaHUN K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3auema:

- Ha OLEHKY «3a4TeHo» OOyd4arolmuiics JEeMOHCTPUPYET YpPOBEHb, HE HHXE IOPOTOBOTO,
c(hOpMHUPOBAaHHOCTH KOMIIETEHIMI: B X0JIe¢ KOHTPOJIBHBIX MEPOTPHUSITHIA MOTYT JOITyCKAThCS OIIHOKH,
MOJKET TIPOSIBISTECA OTCYTCTBHE OTJIENBbHBIX 3HAHWH, YMEHHI, HABBIKOB, OOYYaOIIUICS MOTYT
WCIBITHIBAET 3HAUNTENIbHBIE 3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMUA M YMEHUSAMU IIPU UX NIEPEHOCE Ha
HOBBIE CUTYallHH.

- Ha OLIEHKY «HE 3a4TeHO» OOyJalomuiics HEe MOXKET IOKa3aTh 3HAHWsS Ha TOPOTOBOM ypPOBHE
c(OpMHUPOBAHHOCTH KOMIIETCHLUH, T.€. 00YJalOLIMiiCsl HE MOKa3bIBAaeT 3HAaHHE OCHOBHOT'O MaTepHaja B
o0beMe, HEoOXOOUMOM Uil  TMPEACTOsINEeH MpoQecCHOHANBHONW — JESITENbHOCTH; HE CINOCOOeH
apryMEeHTUPOBAaHHO W TIOCIIEJOBATENbHO W3JIaraTh, JOIMYCKaeT IpyOble OIMMOKH B OTBETaX; HE MOXET
MOKAa3aTh WHTEJUIEKTyallbHBIE HABBIKM PEIICHHS MPOCTHIX 33/Jad. HE TMONTBEPKIAeT OCBOCHHUE
KOMIIETEHIIUH, IPElyCMOTPEHHBIX IIPOIPAMMOM.






