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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu
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3aB. kadeapoii M.E.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.Xpl(ynnc

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM roy 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 Dusnuku

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lonydyeHue cTyaeHTaMH OCHOBOIIOJIATAIONIMX MpPEJICTaBICHU O (GyHIaMEHTAIbHOM
CTPOCHUH MaTepud U (PHU3UYECKHX MPUHIMIIAX, JEKANMX B OCHOBE COBPEMEHHOM
€CTEeCTBEHHOHAYyYHOW KapTHHBI MHpa; (OPMUPOBAHHE Yy CTYIEHTOB COBPEMEHHOIO
€CTECTBCHHO-HAYYHOT'O MHPOBO33PCHHUS;, PA3BUTHE HAYYHOTO MBINUICHUS W pacHIMpEeHUe
HAyYHO-TEXHUYECKOTO KpPYyro3opa; OBJAJCHHE OCHOBHBIMU (PU3NYECKUMH KaTErOpHUsIMHU,
MOHITUSIMH U (PyHTaMEHTaTHbHBIMU PU3NICCKUMU 3aKOHAMMU;[TIOHUMAaHKE TPAHUT] IPUMEHIUMOCTH
busznyeckux Teopuil; TMOJydeHHUE TMpeACTaBIeHUH O (yHIAaMEHTANIbHBIX KOHLEMIUSIX
COBPEMEHHOT'0 €CTECTBO3HAHUS KaK pe3ylibTaTa MCTOPUYECKOT0 TIPOIecca; OBJIAJICHUE
pUeMaMU ¥ METOJaMH PEllIeHUs] KOHKPETHBIX 3a/lad U3 Pa3InyHbIX oOnacTell PU3UKU, YMEHHS
BBIICTIUTh KOHKPETHOE (U3WYECKOE COJepKaHWe B TMPHUKIAIHBIX 3ajJadax Oymymieu
npodecCuoHaNbHOM  JeATeabHOCTH; (OpMHpPOBAaHME HABBIKOB MPOBEACHHS (U3UUECKOTO
OKCIIEPUMEHTA, MO3BOJIIOIIUX WM BIIOCJICJICTBUU OBJIAJETh KOMIUIEKCOM KOMIICTEHITUH,
npeaycMmoTperHbix GI'OC BO mno wnampasnenuto mnoxaroroBku 20.03.01 Texuochepnas
6e3oracHoCTh

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuunnuaa dusndeckas KapTUHA MUpa BXOAMT B 00S3aTENbHYIO 4acTb Y4eOHOTo
11aHa 00pa30BaTeNIbHON POTrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOJMMBbI  3HAaHMUA  (YMEHHUS,  BIAJCHMUS),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

HucuuiuinHa «@Pusnueckas KapThHa Mupay Oa3upyercss Ha €CTECTBEHHOHAYUHBIX
JUCLUIUIMHAX: MaTeMaThKa, PU3UKa, XUMUS B 00bEME CpEHEN IIKOJIBI.

3HaHus (YMEHMsI, BJIAJCHUS), TOJYYEHHbIE P U3YYEHUU JAHHOW TUCLUIUIMHBI OynyT
HEO0XO0AUMBI JUIsl U3yYeHUS TUCHUILINH/TIPAKTHK:

VYuebHas - Hay4yHO-HMcCCleIOBaTeNbcKasg paboTa (IOJyyeHHE MEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

[loTeHumanpHbIEe ONMACHOCTHU U YIPO3bl B OKPY’KaIOILEH cpesie

Dkosornyeckas 0€30MacHOCTb

dusnka

be3onacHOCTb XKU3HEAEATEIBHOCTU

VIcTOYHMKM 3arpsi3HEHUS Cpeibl OOUTaHUs

OO6m1re BOmpoCHl SKOJIOTUH

TOK: cuenapuu Oyaymiero

MarepuanoseneHnue

[TepepaboTka u yTHIH3aIU OTXO/I0B

IIpoMblleHHAast caHUTapuUs

I'mpporasonnHamuka

Mexanuka

dusnyeckas XUMH

DIEKTPOTEXHUKA U AIEKTPOHUKA

be3onacHOCTb B Upe3BbIUANHBIX CUTYALUSIX

Mertposnorusi, cTaHaapTU3aus U cepTUUKAIKSA B MPOMBIIIICHHON M 3KOJIOTHYECKOU
0e30macHOCTH

Teopus pucka u karactpod

DKOJIOTHUS MPOMBIIIJIEHHBIX PETHOHOB

Opranu3zanys 1 yrpanieHne 0€30MacHOCTHIO KU3HEAEITEIbHOCTH

CucTeMsl 3aIUTHI aTMOC(EpHI

Cucremsl 3a1UTHI THAPOChEpHI



3 KomnereHuuu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbratre ocBoeHUs JTUCHUIUIMHBI (Moayns) «@Dusnueckass KapTUHA MHUPa»
oOyJaromuiicst 1oJKeH 001a1aTh CIEAYIOUUMU KOMITETEHITUSIMU:

Kon unaukaropa

I/IH,[[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

YK-1 CniocobeH oCyIecTBIsATh HOUCK, KPUTHUECKUI aHAIIN3 M CUHTE3 WHPOPMALIUHU, TPUMEHSTh

CUCTEMHDIH MTOIXO0/T

JJIA peICHUs ITOCTAaBJICHHBIX 3aJ1a4

VK-1.1

AHaJ'II/I3I/IpyeT 3aaa4y, BBIACIIAA €€ 0a3oBEIE COCTaBJIAIOOIUE, paCCMATPpUBACT
U npeaiaract BO3MOKHBIC BapUaHTbl PCHICHUA IIOCTaBJICHHOM 3aaa4u,
OLICHHNBAs] UX JOCTOMHCTBA MU HCJOCTATKN

YK-1.2 Onpenensier, HHTEPIPETUPYET U PAHKUPYET HH(HOPMALIHIO, TPEOYyEMYIO TS
pelIeHHs MTOCTAaBICHHOW 3aJa4yM; OCYILECTBIIET MOUCK HH(pOpPMAIMU IO
Pa3IMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 I[Ipu  oOpabotke wHpOpManuu omIM4aeT (GakTel OT  MHCHUH,

I/IHTepHpeTaHHﬁ, OLICHOK, (1)0pMI/IpyeT COOCTBEHHBIE MHEHUS U CYKACHU,

apryMEHTHPYET CBOX BBIBOJIBI M TOUKY 3PEHHSI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO06mas TPyJA0EMKOCTh JUCIUIUIMHBI COCTaBIIACT 2 3a4€THBIX CIWHHMI] /2 aKaJl. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 58,05 akan. yacos:
— ayIuTOpHas — 57 aKaJl. 4acoB;

— BHeaynutopHas — 1,05 akaj. 4acos;

— caMmocrosTenbHas padora — 13,95 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMU - 324ET

AynuropHas
KOHTaKTHas pabora

Pasyen/ Tema (B akaj. yacax)

JUCIHUITIIINHBI

Cemectp

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocrosrenbHas
paboTa cTyaeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TEKyIIEro
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

1. 1. DKCHEpUMEHT 1 MOJIEITb

1.1 dusnueckuit
IKCIIEPUMEHT M MOJENb
OKCIIEPUMEHTA - JIBE BETBH
nporecca HU3MEpEHUsI
JKCIIEpUMEHTATbHAS H
MOJIeIbHAsL.

0,5

HOArOTOBKA K
MIPAKTHYECKOMY
3aHATHUIO;
BBIIIOJIHEHHE
MPaKTUIECKUX
padot (M13);
CaMOCTOSITENBHOE
M3yYeHre yueOHOH
U Hay4yHOH
JUTEPATYPHI B TOM
qUCIIe
3JIEKTPOHHBIX

pecypcoB.

MpoBepKa
HWHAWBHUIyaJIbHBIX
3aJaHuN

YK-1.1

YK-1.2

YK-1.3

1.2 Hocrouncra u
HEJOCTATKH OIICHKH
MOTPEIIHOCTH  M3MEpPEHui 1 2
o a0COIOTHOM 74
OTHOCHUTEIILHOM OIIMOKE

0,5

HOATOTOBKA K
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHHE
MPAaKTUIECKUX
padot (M3);
CaMOCTOSITENBHOE
M3yYeHre yueOHOH
U Hay4yHOH
JIUTEPATyPHI B TOM
qucIe
3JIEKTPOHHBIX

pecypcoB.

MpoBepKa
HWHAWBHUIyaJIbHBIX
3aJaHuN

YK-1.1

YK-1.2

YK-1.3




HOAT0OTOBKA K

MIPAKTHIECKOMY
13 [MousTust 3aHATHIO;
JIOBEPUTEIHEHOTO BBITIOJTHEHNE VK-1.1
uHTepBaia. JloBepurenbHas MPAKTHIECKUX
rpaHuIa CIIy4aiHOU padot (MA3); MpoBEpKa VK-1.2
HOTPELIHOCTH. 1 0,5 | camocTosTeNEHOE | MHIMBUIYAIBHBIX '
JoBepuTenpHasi ~ rpaHUIa u3yucHHe y4eOHOMH 3alaHuI
HEHMCKIIIOYEHHOU U Hay4HOH YK-1.3
CHCTEeMaTHIeCKON JIUTEPaTypHI B TOM
HOTPELIHOCTH qHCIIe
NIEKTPOHHBIX
pecypcoB.
IOJTOTOBKA K
MIPAaKTHIECKOMY
3aHSTUIO;
BBIIIOJTHEHNE VK-1.1
1.4 Omnpenenenue HpaKTquCKH%
MIOTPELIHOCTH pador (M]13); 1poBepKa YK-1.2
0,5 0,5 | camocTosTenpHOE | UHIUBUAYATIBHBIX
OKCTICPHMEHTA o M3y4eHne yueOHon 3aIaHui
crannapry U HayqHOU YK-1.3
JIATEPaTypHl B TOM
qHCIIe
NIEKTPOHHBIX
pecypcoB
Hroro no pazneny 3,5 2
2. 2. Crpykrypa ¢Qusnueckux
TEOpHUil
HOArOTOBKA K
MIPaKTHIECKOMY
3aHATHUIO;
BBITIOJTHEHHE VK-1.1
MPAaKTUIECKUX
2.1 Crpyxrypa ;ZGOT(LLH3); MpoBepKa
COBPEMEHHBIX YK-1.2
AKCHOMATHICCKIX 0,5 0,5 CaMOCTOAITEIBHOC | MHIMBHYaJIbHBIX
(busHYeCKUX TEOPHi H3yHenHe yqe? ron saatmt VK-1.3
W HAy4YHOU
JIUTEPaTyphl B TOM
qucie
JIEKTPOHHBIX
pecypcoB.
HOATOTOBKA K
MIPaKTHIECKOMY
3aHATHUIO;
2.2 Pacnpenenenue BBITTOJIHEHHE VK-1.1
boze-DiinmTelHa u MPaKTUYECKUX
pacrmpeeneHue pabot (M13); MIpOBEpKa VK-1.2
®epmu-/lupaka. [lonsitue 0,5 0,5 | camocTosiTeNnBHOE | MHAMBUIYATBHBIX '
YpOBHSI Depmu u u3ydeHue yaeOHoun 3aJaHuit
[IOBEPXHOCTH Depmu. Y HAy9HOH YK-1.3
CoBpeMeHHast JIEKTPOHHUKA JIUTEPaTyphl B TOM
qucie
IEKTPOHHBIX

pecypcoB




IOAT0OTOBKA K

IIPAaKTHYECKOMY
3aHSTHIO;
BBINIOJTHEHNE VK-1.1
MPAKTHIECKUX
2.3 CrpykTypa
. PYKTYP pa6ot (M3); MpOBEpKa
COBPEMEHHOI YK-1.2
. 0,5 0,5 | camocTosTeNEHOE | MHIMBUIYAIBHBIX
facciHeckon u3ydeHune yueOHon 3amaHui
CTaTUCTHYECKOH PU3HKH v yd N VK-1.3
Y HAY4YHOH
JUTEPATyPHI B TOM
qHCIIe
IIEKTPOHHBIX
pecypcos
HUroro no pazaeny 15 15
3. 3. l'ucrorpamma
MIOJTOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHHUE VK-1.1
3.1 ATpuOyTHI MPAaKTUIECKUX
rucTorpamMmbl. OyHKIUIO pabor (MA3); MpoBepKa VK-1.2
pacrpeeneHus 0,5 0,5 | camocTosTeNnPHOE | MHAMBUIYATBHBIX ’
BeposatHocty PDF. Onenka u3ydeHue yueOHon 3alaHui VK-1.3
omnOku onpenenenus PDF U Hay4HOUH ’
JIUTEPATyPhI B TOM
qucie
INEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
IPaKTUIECKOMY
3aHSTHIO;
BBITIOJTHCHHUE VK-1.1
3.2 Toueunsle u MPAaKTUYECKUX
UHTEpBaJIbHbIE OLIEHKH pa6ot (U3); IpOBEpKa VK-1.2
HEHTPABHBIX MOMEHTOB 0,5 0,5 | camocTosiTeNsHOE | UHIMBUIYAIbHBIX ’
PDF. OyHKIMA u3ydeHue yueOHon 3a/laHuH VK-1.3
pactpenenenus ['aycca Y Hay4HOU )
JIUTEPATyPhI B TOM
qucie
IMEKTPOHHBIX
pecypcoB.
Wroro no pazneny 1 1
4. 4. OyHKOWMW pacrpeneiIeHust
I'u66ca
MIOJTOTOBKA K
PaKTUIECKOM
4.1 TpaHunpl NpUMEHEHUS p Y
3aHSTHIO;
pacnpenenenus [ 'nu66ca.
BBITIOJTHCHHUE VK-1.1
YactHeie peanuzanuu -1
N MPAKTHIECKUX
pacrnipenenenuii ['uboca. a6ot (V13); -
Teopema 0 P ’ POBCp YK-1.2
0,5 0,5 | camocTosiTeNnPHOE | MHAMBUIYATBHBIX
paBHOpacpeeIeHHN . N
n3ydeHune yaeOHon 3aaHui
SHEPrMU 1O  CTEMEeHAM . YK-1.3
W HAYYHOMN
CBOOOJIBL. MIOHSITHE
. JIUTEPATyPHI B TOM
a0COMIOTHOHM TeMmepaTypsl,
BHYTpPEHHEH 3HEprun e
yip p NMEKTPOHHBIX

pecypcoB.




HOAT0OTOBKA K

IIPAaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE VK-1.1
4.2 DyHKIWS MPAKTHIECKUX
pacripeneneHus MakcBeiuia padot (MA3); MpoBEpKa VK-1.2
U UX [UPPOBBIC OICHKH. 0,5 0,5 | camocTosITeNbHOE | UHIMBUIYATIbHBIX '
OmnsIT Jlammepra. u3yucHHe y4eOHOMH 3alaHuI VK-1.3
Oboraienue ypana U Hay9HOH )
JUTEPATypHI B TOM
qHCIIe
NIEKTPOHHBIX
pecypcoB.
MIOJTOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO;
4.3 OyHKIHA ’
BBITIOJTHEHHE VK-1.1
pacupenenenust bompiiMaHa .
U ero 1uQppOBbIE OICHKH TPAKTHACCKIX
i pa6or (U]13); npoBepka
Hentpudyrn. OmnbiT YK-1.2
05 0,5 | camocTosTensHOE | MHAMBHIYAIbHBIX
Ileppena. N3menenus N saaHHit
u3ydeHne yaeOHOM
atMocdepsl  3eMiId  TpH Yy Y o VK-1.3
W HAy4IHOH
nmeperpeBe. Kakx  ymupan
JIUTEPATyPhI B TOM
Mapc.
qucie
INEKTPOHHBIX
pecypcoB
HWroro no pazaeny 15 15
5. 5. DuTponus
MOATOTOBKA K
MIPaKTHYECKOMY
3aHSATHUIO;
. BBITIOJTHEHNE
5.1 Yncno MUKPOCOCTOSHHUI VK-1.1
. MPAKTHIECKUX
Nmi. Hucno adot (M/13); MpoBepKa
MaKpOCOCTOSHUI Nma. P ’ POBEP YK-1.2
0,5 0,5 | camocrosiTeNsHOE | UHIMBUIYAIbHBIX
TepmoanHamMuueckas o o
u3yueHue y4eOHOH 3aJlaHui
BEPOATHOCTD, KaK 1 HAVIHOI VK-1.3
otHorreHrne NmiNma T
JIMTCPaTyphbl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHHE VK-1.1
5.2 DHrponus u BTOpOE MPaKTHUECKUX
HA4Yajo0  TEPMOJUHAMHUKH. padot (M3); MpoBepKa VK-1.2
Bropoe Hayajo 0,5 0,5 | camocTosiTeNnbHOE | MHAMBUIYATBHBIX '
TEPMOIMHAMUKH B n3ydeHune yaeOHon 3aaHui VK13
€CTECTBO3HAHHU W HAy4YHOU T
JINTCPaTyphbl B TOM
qucie
INEKTPOHHBIX
pecypcoB.
HWroro no pazneny 1 1

6. 6. OyHKIMH pacmpeaeIeHus
KBaHTOBOI

BEPOSITHOCTH
MEXaHHUKH




MOJIrOTOBKA K
IIPAaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE VK-1.1
6.1 DyHKIHH MPAKTHIECKUX
pacripeniesieHus: Kak KBaJipar padot (MA3); MpoBEpKa VK-1.2
BOJIHOBOM ¢GyHKUIMU. 1 2 0,5 | camocTosITeNbHOE | UHIMBUIYATIbHBIX '
BepositHocTs B KBaHTOBOM u3yucHHe y4eOHOMH 3alaHui VK-1.3
MEXaHUKe Y HAy4IHOH )
JUTEPATypHI B TOM
qucie
NIEKTPOHHBIX
pecypcoB.
MOJIrOTOBKA K
IIPAaKTHYECKOMY
3aHSTHIO;
6.2 OyHKIHS ’
Y BBIIIOJTHEHNE 11
PaclpeneIetie MPAKTHIECKUX YKL
Ilnanka-Buna u ero
padot (M3); MpOBEpKa
mdpoBbIe OIICHKH. YK-1.2
DoToHHLIH 143 M MOZENH 1 1 0,5 | camocTosiTeNPHOE | MHAMBUIYAIBHBIX
u3ydeHue y4eOHoMH 3aJaHui
M.IInaska. PenukroBoe qu Hay'{yI-Illoﬁ A VK-1.3
W3JIy4eHHE O  MPOUUION JHTEpaTYDhl B TOM
Bcenennoii. qnene
NIEKTPOHHBIX
pecypcos.
Hroro mo pazneny 2 3 1
7. 7.0yHKIMA pacnpenescHue
®Depmu-/lupaxa. VYpoBens
Depmu u COBpEMEHHast
JJIEKTPOHHKA
MIOJTOTOBKA K
MPaKTUYECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC
7.1 AHanu3 pacnpejeneHus IpaKTEIeCKEX VK-1.1
®epmu  — upaka.30HHAS
p Il P padot (MA3); MpoBepKa
Teopusi  TBEPAOrO  Tena. YK-1.2
T S — 0,5 1 0,5 | camocTosTeNnbHOE | MHIAMBUIYATBHBIX
POBOA ’ u3ydeHue yueOHoun 3a/laHuH
MOJYIIPOBOJHUKH, # HAYSHO VK-1.3
MDJICKTPUKH.
A p JUTEPATyPHI B TOM
qucie
NEKTPOHHBIX
pecypcoB
MIOJTOTOBKA K
MPaKTUYECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC
7.2 KoHTakTHasi pPa3HOCTh R VK-1.1
NOTeHIHANOB. JlHon W ero
H Huon padot (MA3); MpoBepKa
HCIIOJIb30BAHNE B TEXHHUKE. VK-1.2
1 1,5 0,5 | camocTosTeNBHOE | MHIAMBUIYATBHBIX
Tpansucropsl. [Ipumenenne ——— saaHuii
TPaH3UCTOPOB M IHOJOB B W HAyTHOM VK-1.3
3BM
JINTCPaTyphbl B TOM
qucie
NMEKTPOHHBIX
pecypcoB
HWroro no pazneny 15 2,5 1




8. 8. dyHkuus pacmnpejencHue
Bose-DiiHmTelina.
bo3e-DiiHmTeHOBCKAas

KOHJICHCAIlUSI U DJIEKTPOHHUKA
Oyayuero
MIOJITOTOBKA K
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE VK-1.1
MPAKTHIECKUX
pa6ot (MA3); MpoBEpKa VK-1.2
8.1 Hcropust OTKPBITHIA 0,5 0,5 | camocTosITeNbHOE | UHIMBUIYATBHBIX '
u3yucHHe y4eOHOMH 3aJaHui
Y HAYYHOM YK-13
JUTEPATyPHI B TOM
qucie
IIEKTPOHHBIX
pecypcos
MIOJTOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
BBITTOJTHEHUE VK-1.1
8.2 Kounmencamus boze — MPAaKTUIECKUX
rasa. Temnepatypa pabor (MA3); MpoBepKa VK-1.2
KOHCHCALIVH. 1105 0,5 | camocTosTeNnPHOE | MHAMBUIYATBHBIX ’
IIate  dyHIaMeHTaNbHBIX u3ydeHue yueOHon 3alaHui
(a3 BemecTsa U Hay9HOM YK-1.3
JIUTEPATyPHl B TOM
qucie
3JIEKTPOHHBIX
pecypcoB
MIOJTOTOBKA K
8.3 CsoiicTBa Bose- IPaKTUYECKOMY
DHHIITEHHOBCKOTO 3aHATHIO,
konnencara (b3K). BOK u BBIIIOJTHEHHE VK-1.1
"octanoBka cBera"'. BOK mu MPAKTHIECKUX
"xuIKui cBet" padot (MA3); MpoBepKa VK-1.2
B3pris BBK u 1 0,5 | camocTosTeNnPHOE | MHIAMBUIYATBHBIX ’
unrepdepenus asyx bOK u3ydeHue yueOHon 3a/laHuH
B3K wu  wunepumoHHBIE 1 HAYIHOH YK-1.3
aKCeJIepPOMETPHI. JIUTEPATyPhl B TOM
Oxcnepumentsl Ha MKC. qucIe
BOK u actpoduszuka 3JIEKTPOHHBIX
pecypcoB
Hroro no pazneny 2 15
9. 9. IIpeobpazoBanue Oypre
MOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHHE VK-1.1
9.1 MpeobpazoBanue Oypre MPaKTUIECKUX
U COBpeMeHHas (pU3HUKa. pabot (M13); MPOBEpKa VK-1.2
CooTHol1IeHHE 1105 0,5 | camocTosiTeNnbHOE | MHAMBUIYATBHBIX '
HEONpEAEIEHHOCTH u3yyeHue y4eOHOH 3aJlaHUI
Teitzenbepra Y HAY9HOH YK-1.3
JIUTEPATYPhl B TOM
qucie
JJIEKTPOHHBIX

pecypcoB




IOATrOTOBKA K

MIPAKTHYECKOMY
3aHSTHIO;
BBIIIOJIHEHHE VK-1.1
9.2 Hcnone3oBanue MPAaKTUIECKUX
npeoOpazoBanuss Dypee B pabot (MA3); MIpOBEpKa VK-1.2
OIITHKE. Hcnons3oBanue 1 1 0,5 | camocTosTeNPHOE | MHAMBUIYATBHBIX ’
npeoOpazoBanuss Dypee B u3ydeHue y4eOHOH 3aJlaHUI
DIIEKTPOHUKE U Hay9HOM YK-1.3
JIUTEPATyPHl B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos
HUroro no pazaeny 15 2 1
10. 10. KBaHTOBBIE KOMITBIOTEPEI
MIOJITOTOBKA K
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE VK-1.1
10.1 KBanroBbie MPaKTUIECKUX
KOMIIBIOTEPHI 44 padot (M13); MpOBEPKa VK-1.2
HepaBeHCTBO bemna. OmbIThI 0,5 0,5 0,5 | camocrosTensHOe | MHIUBUIYAIbHBIX ’
Cepxa Apomm u [esuna u3ydcHHe yaeOHOI 3a/1aHuil VK-13
Vaitnnenna 1 HAy4IHOH ’
JIATEPATyPHI B TOM
qucie
NIEKTPOHHBIX
pecypcoB
MIOJTOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
BBITTOJTHEHUE VK-1.1
10.2 butel W  KyOUTHI HpaKTHqECKH)‘(
TIpuHIATIB ¢busmyeckoit pator (MJ13); fpoBepka YK-1.2
F—— peansaim 1 0,5 0,5 CaMOCTOSITeJILHoeV I/IH,ELI/IBI/I,ELyaHVLHLIX
KBAaHTOBBLIX KOMIIBIOTEPOB H3yeHue yqe? ot saatmt VK-1.3
W HAy4YHOU
JIUTEPATyPhl B TOM
qucie
AJIEKTPOHHBIX
pecypcoB
Hroro no pazneny 15 1 1
11. 11, Macwrabbel  Mupa.
YenoBek B0 BeeneHHo
MOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
11.1 Opakrans u BEITOTHCHHC VK-1.1
(pakTanbHas pPa3MEPHOCTb. MPAKTHHECCKIX
Knerounsrit aBTOMAT pator (MJ13); fpoBepka YK-1.2
" " 0,5 1 0,5 | camocTosTeNIBHOE | MHIAMBUIYATBHBIX
Kuznp". CoBpemeHHOE o N
HOMMMATTC I " U3yuCHHE yqe?;ron 3aJjaHui VK13
U Hay4YHOH
CMepTH
JIUTEPATYPhI B TOM
qucie
3JIEKTPOHHBIX

pecypcoB.




HOAT0OTOBKA K

IIPAaKTHYECKOMY
11.2 Témuas  Marepus 3aHATHIO;
Bcenennoi. BBITIOJIHEHUE VK-1.1
Uépuble abIppl.  B3pbiBbI MPAKTHYECKUX
CBEPXHOBBIX. padot (MA3); MpoBEpKa VK-1.2
I'paBUTAIIIOHHBIE  BOJIHBIL 1 0,5 0,5 | camocTosITeNbHOE | UHIMBUIYATIbHBIX '
LIGO wu rpaBuTanuoHHbIC u3yucHHe y4eOHOMH 3aJaHui
uerephepoMeTpEI. Y HAy4IHOH YK-13
DBOIOIHUS Bcenennott. JUTEPaTyphl B TOM
Yenosek Bo Beenennoit 4yucie
NIEKTPOHHBIX
pecypcos
MIOJITOTOBKA K
IIPAaKTHYECKOMY
3aHSTHIO;
BBIIIOJTHEHNE VK-1.1
MPAKTHIECKUX
11.3 OmnacHoCcTH >KU3HH. pador (M]13); 1poBepKa YK-1.2
Pao 0,5 0,45 CaMOCTOATENBHOE | MHIMBHAYATLHBIX
M3y4eHne yueOHon 3aIaHui
U HayqHOU YK-1.3
JIUTEPATyPHI B TOM
qHCIIe
NIEKTPOHHBIX
pecypcoB
Hroro no pazneny 2 1,5 1,45
Hroro 3a cemectp 19 38 13,95 3auéT
Hroro no pucnumnnuae 19 38 13,95 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboTel HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOCHHUS TUCHUILUIMHBI «Du3ndeckas KapTHHA MHUpPa» JAlT TPaJAUIUOHHBIC
oOpa3oBaTelbHbIE TEXHOJOTMH, TEXHOJOTMH NPOOJIEMHOr0 O0Oy4YeHUs, WHTEPAKTUBHbBIE
TEXHOJIOTHH, THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHH:

NudopmanmonHas  JeKnus—  TOCICIOBATEIIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsATHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
MPEII0KEHHOMY aJITOPUTMY.

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

[IpoGnemHass Jekmus — W3IOKEHHWE Marepuaia, IMPEANoiararoiee MOCTaHOBKY
MpOOJIEMHBIX W JUCKYCCHOHHBIX BOIPOCOB, OCBEUICHHE pPA3IUYHBIX HAyYHBIX I[10JXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTO
MaTepuana.

[IpakTudeckoe 3aHaTHe B (GOpMe NPAKTHKyMa — OpraHu3amus y4eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aJaud, TpeOyromeid oT
CTYJCHTAa TPUMEHEHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TaK U MPAKTUICCKIX HABBIKOB.

3. ®opMbl yUeOHBIX 3aHATUHN C UCIOIH30BAHUEM CIICLUATHU3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexusi «0OpaTHON CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-TJIAHUPOBAHHBIMU OIIMOKaMU ), TeKIMsI-0ecena, TeKIHUs-TUCKYCCHSL.

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

4. ®opMbl Y4eOHBIX 3aHITHIA C UCTIOJIB30BaHUEM UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexiusi-Bu3yanu3anusi — HW3JI0KEHHUE COJIeP)KaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- 1 BUACOMATEPUAJIOB).

[IpakTrueckoe 3aHsiTHE B (OpMEe TMpE3eHTAIMU — TMPEACTaBICHUE PE3yJIbTaTOB
MPOEKTHON WM MCCIEIOBATENbCKON ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. benoB B.K. Metrponoruyeckast 06paboTka pe3yabTaToB (PU3NIECKOr0 IKCIEPUMEHTA!
VY4e0. mocobue. 4-e u3j., mepepad. Marauroropcek: MI'TY, , 2011. 143 c.

2. JIpBoBckuit A.OTnnuHas KBaHTOBas MexaHuKa:Yudeb.mocodue: B 24.; [lep.c anrm. —
M.: AneniuHa HOH -¢ukmiH, 2019. — 422, ¢. ISBN 978-5-91671-952-9

3. Ilpeiirepman, JI., bpyk M. Kypc coBpemennoii ¢usuku. HoBble moaxombl k
o0bsicHeHnIO (u3nueckoit kaptuabl Mmupa / JI. [peiirepman. - Mocksa: Beicmias mkoina, 2016. -
462 ¢ ISBN 978-5-9710-2005-9



4. BoponoB B.K., I'peuneBa M.B., [logomenoB A.B., Carnees P.3. KonnenrtyanbHble OCHOBBI
COBPEMEHHOTO €CTECTBO3HAHUA (0T aBTOpOB cepuu "dusnka Ha nepenoMe Teicsaenetuii') Uz,
crepeornr. URSS. 2017. 304 c. ISBN 978-5-9710-4004-0.

5. . JIunosko, Iletp 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 “Dusnka u )Ku3Hb. 3aKOHBI MPUPOJILI OT KyXHH 110 kKocMmoca”, MUD, .
2021,334c. ISBN: 9785001469865

7. TlpeoOpazoBanue Pypre B onTuke: MeToa. yka3. K J1abDOpaTOpHBIM paboTaMm IO
mucrumuinae  «@Dusuka» s 00ydaromuxcst 0 TEXHHUYECKHM CIeHUATbHOCTSAM, .3-€ W3/,
nepepad. u non./ B.K.benoB Marautoropck: M3a-Bo MarauToropck. roc. Texs. yH-ta um. 1.
Hocosa, 2015. 15 ¢

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. Onen Yepcku “@Dusuka U kU3Hb. 3aKOHBI IPUPOJIBI OT KyXHHU 110 KocMoca”, MU®D,U.
2021,334c.

2. bpaiian Koxkc u Ixxedd ®@opmoy, KBantoBas Bcenennas.Kak ycTpoeHo TO, 4TO MBI HE
MoxeM yBuaets, MU®D,2016, 279¢.

3. bpaiian Kokc u JIxepd Popmoy [louemy E=mc?*? U moyemy 5TO OOKHO HAC
BostHOBaTh , MU®D, 2016,280c.

4. beno B.K.,bernenor /1.0.,I{ludpoBas oOpaboTka curHaioB U u3o0paxeHui: Yueo.
nocobue. Maruutoropck: MI'TY, 2011. 145 c.

5. Ky3nenos, C. U. CrpaBounuk mo ¢usuke : yued. mocodue / C. U. Ky3nenos, K. .
Porosun. - Tomck : M3a-Bo Tomckoro momutex. ymmBepcurera, 2014, - 220 c. - ISBN
978-5-4387-0443-0. - Teker : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/675274 (nara oopamenus: 23.04.2021). — Pexxum goctyna:
IO TIOJIMTUCKE.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHas ¢u3uka u TepMmoanHamuka [Tekct] : mabopaTtopHbIil
npaktukym mo ¢usuke / E.-H. Acranos [u ap.]; nox pen. FO.I1. Kouknna. — MarHuToropcek:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.1. Hocosa, 2011. — 103 c.

2. Dnekrpocraruka. [Tocrosiublil Tok [Tekcr] : JlabopaTtopHblii pakTUKyM 10 (usuke /
M.B. Beuepkun [u ap.]. — Marauroropck: U3n-Bo Marautoropck. roc. Texs. yH-ta um. [.1.
Hocosa, 2011. - 60 c.

3. OnekrpomaraerusM. Onrtuka [TekcT] : mabopaTopHBIA MPAKTUKYM MO IHCIUTUIAHE
«Du3nkay Ui CTYICHTOB Beex creruansHocteit / M.b. Apkynuc [u ap.]. — Maruuroropck: [OY
BITO «MI'TVY», 2009. - 102 c.

4. CaBuenko, IO.M. IlepemeHHbIi TOK [DneKTpOHHBI pecypc]| @ JabopaTOpHBIN
npaktukym / FO.U. CaBuenko, O.H. Boctpoknyrosa, H.W. Mumenesa ; MI'TY. — Marautoropck
:MI'TVY, 2018. — 1 sanextpon. Onrt. luck (CD-ROM). — ISBN 978-5-9967-1151-2.

5.0u3uKa aroma, TBEpJAOrO TelNa, siipa: MHCTPYKIMS IO BBIIOJIHEHUIO JIAOOPATOPHBIX
pabot 1o ¢usnke It CTyAeHTOB Beex crnenuanbaoctedt / B.K. Bemos [u mp.]. — Marautoropek:
'OV BIIO «MI'TVY», 2007. — 48 c.

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanue [10 Ne norosopa CpoOK JeiicTBUS TULEH3UN




%%?ff'ce Ne 135 or 17.09.2007 Gecepoano
7Zip CBOOOTHO 06eccpouHO
FAR Manager |cBo6oaHO 0OECCPOUHO
MathWorks

\'\/’.'%be K-89-14 ot 08.12.2014 SeccpoaHo
Classroom

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

Poccuiickas ['ocynapcTBeHHas
oubmmoteka. Karanoru

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

DNEKTPOHHBIE pPecypchl  OUONIHMOTEKH
MI'TY um. I'.1. HocoBa

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

Hanwonanbuas
WH(}pOpMaIMOHHO-aHATUTHYECKAS
cuctreMa —  Poccuiickuii HHJEKC

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

OnexkTpoHHass 0a3a  MEPUOJUYECKHX
w3nanuii  East  View  Information

https://dlib.eastview.com/

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:




MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

JlexumoHHas ayJUTOPHS BKJIFOYAET:
MynsTuMeAnHbIE CPEeICTBA XPAaHEHUS, TIepeaau U MPeCTaBIeHUs HHPOPMALIHH.

JIaGoparopust «MexaHHKH, MOJIEKYJIAPHON (PU3UKH U TEPMOIUHAMUKIY BKITIOYAET:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MasSTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasl yCTaHOBKa JUI MCCIIEJOBAHUS paclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeledl aanadbarel Yy METOJI0M
Knemana u /Ie3opma.

7. JJabopaTopHas ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPONMHU B IpoLEcce
QG Qy3un ra30B Ha MOJIEIU MTEPEMEIINBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAaCTaHMs SHTPOIIUM B IIpoLECcCe
TerooOMeHa.

9.YcraHoBka JabopaTopHas s M3y4€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temrepatypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPAOTrO Tea
"M®-TET-M".

11. YcranoBka nabopaTtopHasi AJisl ONPENEICHNUs YHUBEPCAIBbHOM Ia30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

JlabopaTopus «DNEKTPUIECTBA U ONITUKW» BKIIIOYACT:

1. JJTaBopaTopHas ycTaHOBKa Uil MCCIIEIOBaHUS AIIEKTPOCTATUYECKOTO MOJIS C TOMOILBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKa JUIs INYHTUPOBAHUS MIUJUTMAMIIEpMeETpa.

3. YcranoBka nabopatopHas [Jist OnpeeNieHHsI ”HIYKTHBHOCTH COJICHOMIa U MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3yUEHHUs pE30HAHCA HANpPSDKEHUN M OIpeneseHHs
UHIYKTUBHOCTH

5. JlaboparopHas ycTaHOBKA Ui U3y4EHHs JJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(PPaKINOHHOMN PELIETKH.

6. JlabopaTopHass yCTaHOBKa JUIS OINpENENICHHs pajnyca KPUBU3HBI JUH3BI U JUTHHEI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa Ui ONpEJENIEHUs KOHILEHTpPAllMu pPAacTBOPOB caxapa H
MIOCTOSIHHOW BpalLEHUSI.

8. MepuTeNnbHbI HHCTPYMEHT.

JIaGoparopusi «AToma, TBEpAOTO TelA, SAPaA» BKIIOYACT:

1. JTaGoparopHas ycTaHOBKA JJIsI U3Y4eHUs BHEITHETO oTorddexra.

2. YcTaHoBKa JUIsl U3Yy4EHMs CIIEKTpa aTOMa BOJAOPOJA U OMNpeIeSeHHs] MOCTOSHHON
PunGepra.

3. YcranoBka nmabopaTopHas /71 OTIpeieNIeH s MOTeHIMala BO30Y K/ ICHH Ta3a.

4. YcTraHOBKa IS ONpeJIeNIeHUs ATMHBI Mpo0Oera 4acTull B BO3yXe€.

5. MeputenbHbIi HHCTPYMEHT.

AyauTopun I TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAIMM, TEKYIIErO0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALlMK BKIKOYAIOT: MHTEPAKTUBHAA JOCKA, IPOEKTOP;



MynbTUMEAUINHBINA IPOEKTOP, IKPaH.

Ayautopun ISl CaMOCTOSITEIbHOW pabOThl ¢ BBIXOJOM B MHTEpHET M C IOCTYIIOM B
ANIEKTPOHHYIO HH(POPMAIIHOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACCHI; YNTAIbHBIC 3a1bl OMONMMoTeKH [lepcoHabHbIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bbixogom B MHTepHET ©u ¢ [JOCTYyIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BaTEIFHYI0  CPEAy  YHHBEPCHUTETAa  BKIIOYAIOT:  [EPCOHAIBHBIC
komIietoTepsl ¢ makerom MS Office.

[Tomemenne pans  XpaHeHHS W HPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI ans XpaHeHUs ydyeOHOro oOOpyJOBaHUS.
WNHCcTpyMeHTHI 17151 peMOHTa 000py/10BaHUSL.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

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

BHCAyAUTOpHAasA CaMOCTOATCIIbHAA pa60Ta o6yqafoumxc51.

AYI[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB HNPpCANoaract  BbIIIOJIHCHUC

MPAKTUYICCKUX pa60T Ha IMPAKTHYCCKUX 3aHATUAX.

=

o &

Ilepeuens npaxmuueckux pabdomul:

[TocTpoenue rucTorpamMmm M ornpeseneHue e€ Mu(PpPOBHIX OLECHOK .

Onpenenenne paanoaKTUBHOTO OHA TOpoJa MarHuToropcka

3. OmmiT Pesepdopna mo ompenencHUo KOJUYSCTBA YACTUIl B 33JJaHHBIX TEJIECHBIX YIJIax
IIPU PACCESTHUH MPOTOHOB HA JIpaX aTOMOB .

1. OnpeneneHue mapamMeTpoB pacrpeaeseHus 1podu, paccessHHbIX Ha qocke JlambToHa

MoaenvupoBaHue KIETOYHbIX aBTOMaToB. Mrpa XKus3b.

3. MoaenupoBanue TEPKOJSIITUOHHBIX MIPOLECCOB W ONpEAeieHHe MEePKOIAIUOHHBIX

XapaKTEePUCTUK

Ornpenenenne padoThl BBIXO/Ia JIEKTPOHOB U3 METAJIIIOB

[IpeoOpazoBanne Oypbe B ONTHKE

6. OmnpeneneHre YHEPTUIA U BEPOSTHOCTEH HAXOXKJCHHUS JICKTPOHA B aTOME BOJ0pOIa

™=

N

oA~

Bonpocwt k nucomennou konmpoavrou paoome (1- 3 znaswt Kypca)
([IBa Bompoca KakxJIoMy CTYJIEHTY BBIAIOTCSI KOMMYTaTOPOM CITyYaiHBIX YUCEIN)

Uro Ha3biBaeTcs n3MepenueM? Jlaiite cBoe onpeaeneHue npouecca u3MepeHus.
Uro Ha3biBaeTcsi aOCONIOTHOW M OTHOCHUTEIbHOW morpermHocTthio? Kakue nocToMHCTBa M
HEJOCTaTKU TaKOTO CIoco0a BRIPAXKEHUSI OIIMOOK?
Uto Ha3pIBaeTCI OTHOCUTEIBHOM YaCTOTOH, BEPOSTHOCTHIO COOBITHS U TUIOTHOCTBIO
BEPOSITHOCTH?
JlaiiTe peKOMEHIAMU MIPU ITOCTPOECHUN TUCTOTPaMM.
Urto xapakrtepuszyeT B THUCTOTpaMME CpeaHee, HUCIEPCUs U CpedHee KBaApPaTHYECKOe
OTKJIOHEHHE, aCUMMETPHS, IKCIIeCC?
[Touemy Bceraa Scx>< Sx?
Kak  ompenenuth,  OTBe4aeT M  HOPMaJbHOMY  paclpefesieHHui0  BbIOOpKa
AKCIEPUMEHTAIIbHBIX TAHHBIX WJIA HE OTBEYAeT?
JlaiiTe ompeieneHne JOBEPUTETHHOTO MHTEPBAIA CIYyYalHON COCTaBISIONICH aOCOIIOTHOU
norpemrHocTy. YTo Ha3bIBAIOT JOBEPUTEIBHON BEPOATHOCTHIO?

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

3anucath NOCIeI0BaTEIbHO TP HOMEPA COTOBBIX TeNe(OHOB O3 HaualbHON BOCBMEPKHU (CBON U
JBa-HOMepa OJM3KUX JoJieil) , To ecTh BBIOOPKY 30 uuncen.3agaHue

1. mocTponuTh rucTOrpamMmy

2 OmIpenenuTh CpeJHEE 3HAYEHHE M CpeAHEe KBaJpaTUYECKOE OTKIOHEHHWE HE HCIOJb3YS

¢byuakun 9BM moboro tuna



Bonpocwvl k konmponvnoit pabome 4 2naea

1.

10.
11.

Korga MOXXHO MOJIB30BaThCSl 3aKOHAMH KJIACCHUECKOW CTaTUCTHYECKOW (DM3MKH, a Korjaa —
HEJb34.

Kakue BUbI 3HEPTUN CUUTAIOTCS TEIIOBBIMU?

Jlis Kakux BHJIOB SHEPruu (pOpMynHupyercs TEOpeMa O paBHOPACIPENEICHUN PHEPIHU 110

CTETICHSIM CBOOOIbI?

Haueptute nBa pacmpeneneHuss MakcBeiula TO MPOSKIUH CKOPOCTH TPU OJMHAKOBBIX
Maccax MOJICKYJI, HO pa3HbIX Temneparypax. O0bsicHuTe ux paznuaus (6e3 hopmyin).
Haueptute nBa pacmpeneneHuss MakcBeiula TO MPOSKIMH CKOPOCTH TPU OJMHAKOBBIX
TEMIIEpaTypax, HO pa3HbIX Maccax Moyiekyld. OObsicHUTE uX paznudus (6e3 hopmyi).
Haueptute nBa pacnpenenenus MakcBeia o MOAYIIO CKOPOCTH IIPU OAMHAKOBBIX Maccax
MOJIEKYJI, HO pa3HbIX Temneparypax. O0bscHuTe ux pazmuuus (6e3 Gpopmyn).

Haueptute nBa pacnpeneneHuss Makcpeila 1O MOIYJIH CKOPOCTH TPU OJHMHAKOBBIX
TEMIIEpaTypax, HO pa3HbIX Maccax Moyiekyld. OObsicHUTE uX paznudus (6e3 hopmyin).
Haueptute naBa pacnpeneneHusi bonbpiMana s HeHTpU(YrH MpU OAMHAKOBBIX Maccax

MOJIEKYJI, HO C Pa3HBIMU CKOPOCTSAMU BpaieHus. O0bsicHuTe ux paznuuus (6e3 hopmyin).
Haueptute nBa pacnpenenenus bonbiiMana uis meHTpU(YTd IPU MOCTOSIHHON CKOPOCTH
BpallleHus1, HO MIPH pa3HbIX Maccax MoJiekynl. O0bsicHuTe uxX paznuuud (6e3 popmyn).

Bonpocet kK konmponwvnoii pabome 7-8 znagvl

1. HazoBure otnuuust pepMUOHOB U OO30HOB

Uro oOuiee 1 uto  pasnuBaet pacnpeneneHus bose-Oinmreiina u ®epmu- dupaka?

[Ipu KOHTaKTE OBYX MPOBOSIIMX BEIIECTB C Pa3HBIMU YPOBHAMU DepMHU MPOUCXOIUT JIH
C/IBHT TTOTCHIUAIBHBIX sIM WK HeT? CrenanTe MmosiCHeHuSI.

[Mouemy Tak mo3aHo (~1990 ) ,dkf monydena karuis bo3ze- DHHIITEHHOBCKOTO KOHIeHCcaTa?
Kak paboTaioT HHEPIIMOHHBIE aKCEIEPOMETPHI?

CKoONbKO B HAcToOsllee BpeMsl OSKCIIEPUMEHTAIBHO OOHAapyX eHO (yHIaMEHTAJIbHbIX (a3
BemecTsa. Ha3zoBure ux.

Onpenennute 4UCIO MAKPOCOCTOSTHUHM, YUCIIO MHKPOCOCTOSHUHM U CTAT. BEC CUCTEMBI a) TPEX
SIYEEK M JBYX YaCTHIL

OnpenenuTte 4uciIo MaKPOCOCTOSTHUM, YMCIIO  MHKPOCOCTOSIHHI U CTaT. BEC CUCTEMBI 0) TpEX
STYEEK U TPEX YaCTUIL

Onpenenure YUCIO MAKPOCOCTOSHUM, YUCIO MHUKPOCOCTOSHUN U CTaT. BEC CHUCTEMBI B)
YETBIPEX STYEEK U TPEX YACTHIL

Yro ob1iee u 4TO pa3nuvaeT CTaT.BeC U SHTPOMHIO?

[IpuBeauTe Tpu mpuUMeEpa BBHINOJHEHUS BTOPOTO Hayajla TEPMOJIUHAMUKH C IMOSCHEHHUEM
YCJIOBUU €r0 BBIITOJTHEHHUS.

Bonpocvi k konmponsnoi padome 9 2naga
(OnuH BompocC Kak10My CTYJIEHTY BbIIAIOTCS KOMMYTaTOPOM CITYyYaiHBIX YUCE)

1. Yro xapakrepusyeT GyHKIUS CIEKTPATbHOU MOIIIHOCTH?

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

3. 3ammmmre COOTHOILIEHHE HeomnpeneinéHHocTH ['elizeHOepra BO BpPEeMEHHOH U
IPOCTPAHCTBEHHBIX 00JaCTAX

4. Kak ucnons3ytorcs npeodpazoBanrue Oypbe u mogo0HbIe TpeoOpa3zoBanHus ¢ Tenehonnn,
TEJIEBUACHUH, HUHTEpHETE?

5. Kak Beger cebs 00pa3 Dypre 1miennu, eciu Melb CyKaeTcs?



6. Kak M0xHO peann3oBaTh ONTHYECKUM CIIOCOOOM MpeodpazoBanus Oypre?
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 0O MpobieMax KBAaHTOBOM MEeXaHUKH (0 JIOKAJIbHOCTH, O pean3Me,
0 cBOOOJHOM BOJIE IKCIIEpUMEHTaTOpa)?

2 3anumuTe HepaBeHCTBO bea.

3 B uém 3akmrouaercs ujues onbita Kiaysepa o onsITHOM mpoBepke HepaBeHCTBa bemna?

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

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

6 Uto o0miero u 4yTo pazauyaeT OUT U KyOuT?

7 YeM KBaHTOBBII KOMITBIOTEp OTIMYAETCS OT KJIACCHUECKOTro KoMIboTepa?

8 B uém 3aKiIr04aroTCsl JOCTOMHCTBA KBAaHTOBOW Kpuntorpaduu?

9 Ha xakoM paccTOsIHIM B HACTOSIIIee BPEMZ OCYIIECTBICHA KBAHTOBAS CBA3H?

10 Cesi3aHbl 1 TPOOJIEMBI CO3JIaHUS MCKYCCTBEHHOTO WHTEIUIEKTA W IMPOOJIEMBI CO3IaHUS

KBAaHTOBOTO KOMITbIOTEpa?

Bonpocul k konmpoasnoii pabome 11 2nagwt
(OnuH BOMpOC KAKIOMY CTYACHTY BBIAAIOTCS KOMMYTATOPOM CITyYalHBIX YHCEN)

1 B uém 3akinrovaroTcst oTinuue GpakTaabHbIX GUTYP OT FreOMETpUIecKuX puryp?

2 Kakoe cBOMCTBO XapakTepusyeT PpakTaabHasi pa3MepHOCTH?

3 Kak teopust ppakranoB cBsi3aHa ¢ TEOpUEH HEMMHEHHBIX MPOIIECCOB?

4 Yto Takoe katactpoda B TEOpUU NEPKOIAIUI ?

5 HazoBuTe nepKOISIMOHHbBIE XapaKTEPUCTHUKU KaTaCTPOQbI?

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

7 HazoBuTe 10510 BHEIIHETO U BHYTPEHHETO 00JIYYCHHS YeJIOBEKa B OOBIYHOMN KU3HU.

8 HazoBwute /10110 paKOBBIX 3a00JI€BaHUI , 00YCIIOBICHHBIX PaIOHOM.

9 Kakyro paguanuio (a, 8, ) U3MEpSIIOT TaTINKH paTUuaIiy, MpoJaBacMbie B Mara3uHe?

10 Kakum B Bamem npeacTaBneHuu SBISIETCS SKOJIOTHUECKH YUCTHIN JI0M JITISl CEMbH?

11 Kakue omacHoctu xu3nu o FOHECKO 3anumarot nepBoe, 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. [IpuHUHMIT OTHOCUTEIBHOCTH B MEXAHUKE.

4.YpaBHenusa Makcpemia. DNeKTPOMarHUTHOE MOJIe. DJIIEKTPOMAarHUTHBIE BOJTHBI.
5.3aKOH AMEKTPOMArHUTHON UHAYKIIUU U 3JIEKTPOMarHuTHasi KapTUHA MUpa.
6.OCHOBHBIE MOJIENIN B ONITHKE.

7.Nurtepdepentus u nudpakuus cBeta. BomHoBasi mpupoja cBera.

8.JlBolicTBeHHas mpupoa ceeta. Kpusuc kiaccuueckon Gu3uku.

9.0mnucanue coCTOSAHUS BELIECTBA U 10JIS, UX B3aUMOJEHCTBHUS B TEOPUH OTHOCUTEIBHOCTH.
10.IToctynater CTO. IIpocTpancTBO U BpeMsi B TEOPHH OTHOCUTEITHHOCTH.
11.0OcHOBHBIE TOHATHUSI KBAHTOBOW MEXAaHUKH.



12.CrannaptHas moaenb. CTpyKTypHbIE YPOBHH MUKPOMUDA.

13.KopnyckynsipHO —BOJIHOBOM Tyajn3M.

14. AtoMHas U siiepHasi SHEPreTUKa.

15. Makpocuctemsl B pusnke. ArperaTHbIe COCTOSIHUS BEIIECTBA.

16. Ilopsnok 1 Xaoc B MaKpocucTemax.

17.®usnyeckas KapTHHA MUPA, €€ COBPEMEHHOE COCTOSIHIE U TEHACHIIUN Pa3BUTHSL.



Ipuiio:xkenue 2.

OIIeHO‘leIe cpeacrea Jisd MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnannpyempble pe3yibTaThl 00yUeHNsI H OIIEHOYHbIE CPeICTBA /ISl IPOBeAeHHs MPOMEKYTOYHOM aTTecTalluN:
Kon
WNHnukaTop AOCTHXKEHUS KOMITETCHIIMI OueHouHbIE CpEACTBA
WHIUKaTOpa

YK-1: Cnnoco6eH ocymecTBJIATh NOUCK, KPUTHYECKU A AaHAJIHN3 U CUHTe3 HH(pOpManMu, NPUMEHATh CUCTEMHBIN MOIXO0A JJIsl peleHust
NMOCTABJIEHHBIX 32124

VK-1.1:

AHanu3upyeT 3a7auy, Bblaensis ee 6a30BbIe
COCTaBJISIIOLIUE, paCCMaTPUBAET U
npeiaraeT BO3MOYKHBIE BApUAHTHI
peuieHus MOCTaBICHHOM 3a1a4n, OI[CHUBAS
UX TOCTOMHCTBA U HEAOCTaTKU

VK-1.2:

Omnpenenser, UHTEPIPETHPYET u
paHxupyeT UHPOopMaIuio, TpeOyemyro AJis
peLeHus MIOCTaBJIEHHON 3ajauy;
OCYIIECTBJISIET MOMCK HH(OpPMALUU 10
pas3JIMYHBIM TUIIAM 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 meopemudecCKux 60npocos K zauemy

1.
2.

DKCIIEpUMEHT U ero MojieNb. YTo 00IIero 1 YTo pa3anyacT 3TH JBa MOHATHA?
UYro Takoe rucrorpamma? Uto XxapakTepu3yeT BHICOTA CTOJI01A rucTorpaMmel? Yemy
paBHa CyMMa BBICOT BCEX CTOJIOMKOB THCTOIPAMMBI?
He ucnions3ys popmyisl, qaiite onpeesieHne MUPpPOBLIX OIICHOK
TUCTOrpaMMBI: 1 )cpeiHero 3HaueHus1;2 )CpeJHEr0 KBaApaTHIeCKOro OTKJIOHEHUS;
3)xoaddunmenta acummerpun; 4) koadunmenTa sxcrecca.
JloBeputeinbHas BepoaTHOCTb paBHa 0.95. Urto 310 03Havyaer?
HazoBuTe 10CTOMHCTBA M HENOCTATKU OLEHKU NOTPEIIHOCTH U3MEPEHUI 110
abCOIOTHON M OTHOCUTENBHOM OImunOKe
IIpu kakux yclIoBHsIX BBINOJHSAETCA pacnpenenenue ['ndoeca ?
He ucnions3yst hopmyiel, 00BbSICHUTE, UTO O3HAYAET HOPMUPOBKA HA AUHUILY
pacnpenenenus Makcgenna u pacnpenenenus bonbimMana.
Wcnonb3ys npuBenénusblil rpaduk pacnpenenenus Makcseiia, 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, €Clin TeMIICpaTypa rasa

HOBBICUTHCA?

12. Kak wm3menutbcs rpaduk pacnpeneneHus boibliMaHa, eciam Temreparypa rasa




Kon
AHAUKATOpPa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

MOBBICUTHCS?

Temmneparypa 3eMHON aTMOC(EpbI MOBBICKIIACH HA OJHH rpagyc. Kakue nsmenenus
KOHIIEHTPALUH ra3za arMoc(epsl 0 BbICOTE IPOU30UIYT?

YeM oTiMuaercs AMOM OT TpaH3UCTOpa?

Haueprtute cxeMmy IByXII€pUOIHOTO BBINIPSMHUTEIS.
[Touemy B npeobpazoBanusx Oypbe UCIIONB3YIOTCSI TPUTOHOMETPUUYECKHE (DYHKIIMU
CUHYCa U KOCUHYyca?

KakoB ¢u3nueckuii cMbICII UMEET COOTHOIIEHHUE HEOTIPEAECIEHHOCTHU AJIst
BPEMEHHBIX UHTEPBAJIOB U yacToT At - Av > 1

CoortHomenune Heonpeaenéunoctu [ elizendepra umeer Bua Ar - Ap > h u
At - AE > h . Uto o3Hauaer 3Ha40K A B 3THX Gopmyaax?
Kakue nocTouHCTBa M HEJOCTATKH UMEIOT CIIOCOOBI ONUCAHUsS (PU3NUECKUX
IPOLIECCOB BO BPEMEHHOM M 4acTOTHOM o0nacTsax?
Kak ucnons3yercs npeobpazoBanue @ypbe B ONTHKE JUIsI CHIEKTPAIbHOIO aHAINU3a
BELIECTB?
Kak ucnons3yercs npeodbpazoBanue Oypbe B 371€KTPOHUKE 11 QUIBTPALUU
CUTHAJIOB?
Kak ucnons3yercs npeodbpazoBanue Oypbe B 371€KTPOHUKE IS [IEpeladll CUTHAJIOB
110 UHTEPHETY?

Kak ncnosns3yercs npeodpazoBanue @ypbe B ONTHKE s pacrio3HaBaHust 00pa3oB?

VYKakute rpaHulbl IPUMEHUMOCTH KJIACCUYECKON (PU3UKH, CHIEIMAIbHON TeOpUH
OTHOCHUTEJIBHOCTH, KBAHTOBOM MEXaHUKH, TEOPHH KBAaHTOBAaHHBIX noJyiel. 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
AHAUKATOpPa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

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
W2 (p)| 2
Yem oTaugaeTcsi TeOpust OJIM3KOAECHCTBUS OT TEOPUHU JAITbHOICHCTBHS?
UeM oTIM4aroTCsl CyTaHHbBIE COCTOSTHUSI OT CMEIIaHHBIX COCTOSIHUM B KBAHTOBOM
MEXaHHUKE?

Kak ¢u3uku co31ar0T CIiyTaHHBIE COCTOSTHUS?

YeM KyOUTBHI OTIIMYAIOTCS OT OUTOB?

Korna kBaHTOBBIN KOMITBIOTEDP O0JI€€ AIPPEKTHBEH, YeM OOBIYHBII COBPEMEHHBIH
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 JieJie Ja€T KBaHTOBast
Kkpurrorpadus?
Kakue HOBbIE BO3MOKHOCTH B HAYKE U MH)KEHEPHOM JTa€T KBAHTOBAs CBSI3b?

Kax cBs3aHbI 3aKOH BO3pacTaHUs SHTPOIHMH U HANPaBJIEHUE TEUCHUSI BpEMEHN?
Jnst onvcaHust Kakux MpOUECCOB UCTOJIb3YIOTCS JTUHEUHBIE U HEJIMHEHHbBIE
ypaBHEeHUA?
UYro Takoe pakran? Kakoe ero cBOMCTBO XapakTepusyeT (ppakraibHas
pa3MepHOCTh?

Kakwue nporiecchbl onmuceBarOTCs PpaKkTamTbHBIMA MOAETISIMU?

Uto Takoe CUHEPreTUYeCKU moaxon?

HazoBute 00BEKTHI, pa3Mepbl KOTOPBIX HAXOSATCS TPUOIU3UTEIBHO B IEHTPE
JMara3oHa OT pa3MepoB BeenenHoi 10 pa3mepa npoToHa? ApryMeHTHUpyHTe
HEKOPPEKTHOCTh JIAHHOTO BOIpOCa.

Ha3zoBute 0CHOBHBIE 3Talbl 3BOTIOLMH Haleld BeeneHHoM B COBpeMEHHOM




Kon
AHAUKATOpPa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

43.

44,

45.

TPaKTOBKE.

Kak Ob1111 0OHapyskeHbI TpaBUTalMOHHBIE BOJHBI? Kakyro nndopmariuo 06
o0bekTax BeeneHHON MOXKHO MMOJTyuuTh IPU (PUKCALIUK IPaBUTALIMOHHBIX BOJIH?
JleTepMUHUPOBAaHHOCTb U BEPOSITHOCTh. Miin B cTapoil TpakTOBKe - 4acTHLIA U
BoJsiHA. Mcnonb3ys uaen npeodpazoBanus Oypbe MOKaXKUTE, YTO 3TO
aCHUMIITOTUYECKHE TPEACTaBICHUS.

CiyyallHOCTb M IIPEJONPEAETIECHHOCTD - B UEM pa3HULa?

Ilpumepnulit nepeuenv npakmuyecKkux 3a0anuil 014 3auéma

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

[Ipu paBHOMEPHOM JIBUKEHUU MOTPELTHOCTD ONpeAeIeHUs MyTH paBHa 3%,

MOTPEIIHOCTb OIpeieeHNs BpeMeHH paBHa 4%. UeMy paBHaA MOTPEIIHOCTb

orpezeNeHust CKOpocTHu?

IIpu paBHOMEPHOM JIBUYKEHUU MOTPELUIHOCTD ONPEAEIEHUS CKOPOCTH paBHa 3%,

MIOTPEIIHOCTD ONPENIEIeHNs BpeMeHH paBHa 4%. UeMmy paBHa IOTPEIIHOCTD

olnpezaeneHus myTu?

KagectBenHo n3o0pasure rpaduk pacnpenenenus Oepmu-/lupaka. Ykaxute Ha HEM
ypoBeHb PepMu U paboTy BbIX0J1a SJEKTPOHOB U3 MeTaia. Kak u3MeHsAThCs 3TH
XapaKTepUCTUKU Npu HarpeBaHuu Ha 10 rpagycoB?

PaboTa BbIX0/1a 37IEKTPOHOB NIepBOro MeTayia A, , Broporo - A, > A;. llpu
KOHTAKT€ 3TUX METAJJIOB KaKOH 3HaK 3apsiia OyJeT Ha TpaHHMIle Y IepBOro MeTaia, y
BTOpPOT0 MeTasuia?

OcymiecTBuTe ONepamnuo CBEPTKH JBYX BPEMEHHBIX PSJIOB  BEIHUYUH (“BEKTOPOB”)
x=1[1,32] uy=1[43,-2,01].




Ko
A I/IHI[I/IKaTOp JOCTUXKCHUSA KOMIICTCHIIUN OLIGHOLIHBIQ cpeacTBa
HHJUKaTopa
7. IlpuaymaiiTe BEpOSTHOCTHYIO MOJEINb ITpoliecca o Bameit cnennanuzanuy.
8. HaiiguTe y Ka)10ro CUTHaIa COOTBETCTBYIONTYIO (PYHKIIHIO CIIEKTPaTbHON
MOIIIHOCTHU
Bapuant1 Bapuant10
1000
2
: ||
0 500 1000 0 005 01 015 0.2
BapuaHT2 BapuaHTt8
1000
2
NN\ 5w
-2 l
]
0 500 1000 0 005 0.1 015 0.2
BapuaHT3 Bapuant12
1000
2
2 A |
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9. Kaxk PCAIM3YIOTCA X0 B JAHHBIX 3JICKTPOHHBIX CXCMaX?
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Tpurep —OCHOBHOW 3f1eMEHT K3l naMATH (“ObicTpon namMaTn’)

i 4 cutryauuu
Press the o o
green button 1) BKJIFOYEH JIEBBIN KITFOY
2) BKJIIOUEH TPaBbIil K04
3) BKIIOYEHBI 00a KiTro4a
4) OTKJIFOUEHBI 00a KITroua

Reset I I
ov _

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

O — ecnu Ha BXO/I€ HYJIb
1 - ecinu xors OBl HA OJHOM U3
JTUOJIOB €CTh HAIPSDKEHUE

Norunyeckum anemeHT «U» (anoapl) )= sentuab «U»

14E
1

) RTD O — ecau XOTg —ObI K OJHOM U3 BXOJIOB
S T B OyJIeT CHUTHAll paBHBIA HYJIIO, TO
_ J}{#,} - ! 0o jo TOK MNOWAET 4Yepe3 3TOT IHOI U
e {,%’Jlﬁfq,_ S Tf‘ i’ ‘0 ‘; MaJaHue HaAIPsLKEHUS Ha

“[li B iy BBIXOJIHOM COTIPOTHBIICHUU OyneT

s Jon, Ll ] PAaBHO HYIIO.
‘ ’ ’ 1 - ecnu Ha BCeX BXOAAaX €CTh
CUTHaJI, TO BCE JHUOJbI 3aKPBITHI
Mpu  yCIOBWUW, , W TaJaHue

HamnpsOKeHWs  Ha  BBIXOJHOM
conpotusyeHuu F Oyner pasHo +E
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Jlornyeckum 3;ieMeHT «HE» (auoap! u TpaH3ucTOopbl) = BEHTHJIb
«HE»

0 -ITpu 1:000M IOJIOKUTEITLHOM CUTHAJIES
Ha 0a3ze TpaH3UCTOp OYIET OTKPHIT H
IpU MPOTEKAHWHM Yepe3 HEero TOoKa
(KOpOTKO€ 3aMBIKaHHE ) I1aJICHUE
HanpspkeHus F Oyaer paBHO HYITIO.

1- mpu OTCYTCTBHM HampsDKCHUs Ha 0ase
TPAH3UCTOP OYyJIET 3aKphIT M  IIPH
OTCYTCTBHUH TOKa 4Yepe3 Hero
(pa3oMKHYyTas 1IETIh) TaJICHUE
Hanpspkenus F Oynet pasuo E

a 0 a

Jlornyeckui asiemeHT «UJIU-HE» (amoab! u Tpansucropsl) =
senTib «UJIN-HE»

o +E

M n] m|F
»J*—&LT‘EF. S rs IS Y EOE 0 -llpu m0GOM  TOJOXKHUTEIHLHOM
e = o i Y o1 ]o curHaje Ha 6a3e TpaH3UCTOp OyeT
B <1 3 [ OTKPBIT ¥ TIPU TNPOTEKAHUH YEpPE3
) LBERLY HETO TOKa (KOPOTKOE 3aMBIKAHHE )
! ’ najgeHue HampsokeHus F o Oyger

PaBHO HYIIIO.

1- mpu OTCYTCTBUM HamNpsDKEHHUs] Ha
0aze TpaH3HCTOp OYyAET 3aKphIT U
IpU OTCYTCTBUU TOKa 4epe3 HEero
(pa3oMKHyTass  Lemb)  HaJCHUE
HanpspbkeHus F 6yner pasuo E

Jlornyeckui asieMeHT «U-HE» (amoapl v Tpan3ucropsl) = BeHTWIb
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«-HE»
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€CJIM Ha BXOJ X1 WM Xy HE MOJaH
curHai to yepes auobl [ unu [l
OyJeT mpoTeKaTh TOK.

R3 mogoOpan Tak, 4TOOBI YacTh
TOKa, Mpoxojmias 4epe3 auox s
u uyepe3 R; yxonuna Ha 3emutto Ha
0aze TpaH3ucropa He Oyner
MOTCHITMANIA ¥ TIOTOMY TOK dYepe3
TpaH3UCTOp HE mnpouaér (oH
3aKkphIT). [lanenne HanpsoKeHus Ha
BBIXO/JIHOM COIPOTHBIICHUH OyeT
PaBHO HYJIIO.

€CJIM Ha JIF000# U3 BXOJ0B X1 MJIH
Xp OyJIeT ToJaH CUTHAJ, TO Yyepe3
muonel JIi wmm I, HE Oymer
npoTekaTh TOK.R3 momoOpan Tak,
9yTOOBI B~ 3TOM Clly4ae 4YacTh
HampsDKEHUsT OblIa  JIOCTaTOYHA
JUISE  OTKPBITUSL TPAH3UCTOpa W
TOT/Ia IMaJICHUEC HANpPsDKCHHS Ha
BBIXOJHOM  COINPOTHBIICHUU HE
Oy/IeT paBHO HYJIIO




0) Iopsnok npoBeaeHNs MPOMEKYTOUHON aTTeCTANMM, MOKA3ATE]H U KPUTEPUU OLIEHNBAHUSI:

IIpoMexyTouHas aTTecTanus Mo AUCHUIUIMHE «DH3MKa» BKIIOYAET TEOPETHUYECKUE BOMPOCHI U
MPaKTHYECKUE 3a/IaHNs, IO3BOJISIONINE OIICHUTD CTETIEHb CPOPMIPOBAHHOCTH KOMIIETEHITHH, TPOBOIUTCS
B (hopme 3auéra (1 Kypc, 3UMHsIS ceccusi) u 9k3ameHa (1 Kypc, JeTHsIs ceccusi).

3auéTt oOyuaromuecs MoJyyaroT B pe3yJIbTaTe BHIIOJIHEHHUS BCEX BUIOB paboT, MpeayCMOTPEHHBIX
Ha | Kypce B yCTAaHOBOYHYIO CECCHI0 M COOECelOBaHHUs IO BOIPOCAM M 3aJaHHSIM COTJACHO TEPEUHIO
BOTIPOCOB M MPAKTUYECKUX 3aJaHUN K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- Ha OLEHKY «3a4TeHo» OOyd4arolmuiics JEeMOHCTPUPYET YpPOBEHb, HE HHXE IOPOTOBOTO,
c(hOpMHUPOBAaHHOCTH KOMIIETEHIMI: B X0JIe¢ KOHTPOJIHHBIX MEPOTPHUATHIA MOTYT IOITyCKAThCS OIIMOKH,
MOJKET TIPOSIBIATBECA OTCYTCTBHE OT/ENBHBIX 3HAaHWH, YMEHHA, HABBIKOB, OOYYaIONIMIICS MOTYT
WCIBITHIBAET 3HAUNTENIbHBIE 3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMUA M YMEHUSAMU IIPU UX NIEPEHOCE Ha
HOBBIE CUTYallHH.

- Ha OLIEHKY «HE 3a4TeHO» OOyJalouiics HEe MOXKET MOKa3aTh 3HAHHWA Ha IOPOTOBOM YPOBHE
c(OpMHUPOBAHHOCTH KOMIIETCHLIUH, T.€. 00YJaIOLIUiiCsl HE MOKa3bIBACT 3HAHHUE OCHOBHOTO MaTepHala B
o0beMe, HEoOXOOUMOM Uil  TMPEACTOsINEeH MpoQecCHOHANBHONW — JESITENbHOCTH; HE CINOCOOeH
apryMEeHTUPOBAHHO W TIOCIIEJOBATENbHO W3JIaraTh, JOIMYCKaeT IpyOble OMMOKHA B OTBETaX; HE MOXKET
MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIIeHHS MPOCTBIX 3aJad. HE IIOATBEPKIAET OCBOCHHE
KOMIIETEHIIUH, IPElyCMOTPEHHBIX IIPOIPAMMOM.



