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Pa6ouas nporpamma cocrasnena na ocnose ®I'OC BO - OakaylaBpuar 110 HaIpaBJICHHIO
nonrorosku 44.03.05 Ilexarormyeckoe o6pasoBanme (¢ AByMst IPOGUIISMHU ITOATOTOBKH) (mpukas
Muno6paayxu Poccrn or 22.02.2018 . Ne 125)

PaGouast mporpamma pacemoTpena u 0106pena na 3aceianuu kadeapsl Ou3nku
16.01.2023, mporokos Ne 4

H.o. 3aB. xadepoii A B.B. MaBpuHckuii

Pabouas nporpamma 0106peHa MeToMIECKOi KOMHCCHEH %EPIC
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKyan

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.Xpl(ynnc

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

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

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

Pabouas nporpamma nepecmoTpeHa, odcyxieHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

[Iporokomn ot 20 1. Ne

3aB. kadeapoi M.B.XpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lonydyeHnue cTyaeHTaMH OCHOBOIOJAraloOUIUMX MPEACTaBICHU O (QyHAaMEHTaIbHOM
CTPOCHUH MaTepud © (U3NYSCKUX TNPUHIUINAX, JIeKAIMUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KapTHUHBI MHpa; (opMHpOBaHHME y CTYIEHTOB COBPEMEHHOTO
€CTECTBCHHO-HAYYHOT'O MHPOBO33PCHHSI;, PAa3BUTHE HAYYHOTO MBIIUICHUS W PaCIIUPCHHE
HAyYHO-TEXHUYECKOTO KpPYro3opa; OBJIaJIcHUE OCHOBHBIMH (DU3MUECKHMMH KaTeropHsIMH,
MOHITHSIMH U PYHIAMEHTATbHBIMU (PU3HYECKUMHU 3aKOHAMU;TTIOHUMAaHWE TPAHUI] TPUMEHUMOCTH
buznyecKux TEOpuid; IMOJIydeHHWE MPEJICTaBICHUH O (PYHIAMEHTATbHBIX KOHIEHIIHIX
COBPEMEHHOTO ©CTECTBO3HAHMS KaK pe3ylbTara HMCTOPHYECKOTO MPOIECCa; OBIAJCHHE
IpUeMaMU U METOJIaMH PEIlIeHUs] KOHKPETHBIX 33/1a4 U3 Pa3IMYHBIX 00acTeil (U3UKU, yMEHUS
BBIICTIUTh KOHKPETHOE (U3MUYECKOEe COJACp)KaHME B TPUKIAAHBIX 3aJadax Oymymien
npoecCHOHANBHOM  AEATEeTbHOCTH; (OPMUPOBAHUE HABBIKOB MPOBEIEHUS (PUIUYECKOTO
OKCIIEPUMEHTA, TMO3BOJISIIOIIMX WM BIIOCICACTBUM OBJIQJECTh KOMIUIEKCOM KOMITCTSHIIHH,
npeaycMoTpeHHbix PI'OC BO mno nHanpaenenuto moaroroBku 44.03.05 ITlemarormueckoe
obOpa3oBanue (¢ AByMs NpodWIsIMH TOATOTOBKM: HauanpHoe 0oOpa3oBaHWE M OpTraHU3AIUS
ROCTTUTATETLHOW NAOOTHI)

2 MecTo TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuunnuna @usnueckas KapTUHA MUpa BXOJUT B 0053aTEIbYI0 YaCTh y4E€OHOIO IjIaHa
00pa3oBaTeNbHON IPOrPaMMBbI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCHUILIUH/ IPAKTUK:

HucuuiuinHa «®Pusudeckas KapTHMHA MuUpa» 0Oa3upyeTcs Ha eCTeCTBEHHOHAY4YHbIX
JTUCHUTUTMHAX: MaTeMaTHKa, PU3UKa, XUMUS B 00bEME CPEIHEN IIIKOJIBI.

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

Dkosorudeckasi 0€301acHOCTh

be3onacHOCTb KU3HENEATEIBHOCTH

TOK: cuenapuu Oynyiiero

MeTtoauka npenojgaBaHusi UHTErpaTUBHOIO Kypca "Okpyxkaroumii Mup" B HadajabHOU
HIKOJI€ (MTPaKTHUKYM)

Mertoponorus 1 METoIMKa HayaabHOI 0 0011ero 00pa3oBaHus (JEKIIMOHHBIN KypC)

[Iemaroruka xu3Hu

ITpupona. Yenosek. OOmecTBO

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu s

B pesynpTare ocBoeHUss AUCHMIUIMHBI (Monyins) «dDusndeckas KapTUHA MHpay
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSAMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

VK-1 CriocobeH ocyiiecTBIsATh NOUCK, KPUTUUECKUI aHalIu3 U CUHTE3 HH(POpMaLluH, IPUMEHITh
CHCTEMHBIN MMOJIXOJ /ISl peLlIeHHs TOCTABJIEHHbIX 3a/1a4

YK-1.1 AHanusupyer 3a1auy, BblIeNss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpenjaraeT BO3MOXKHBIE BapHUaHThl PpEIICHHs IIOCTaBICHHOM 3ajayd,
OILICHHWBAas UX TOCTOMHCTBA U HEJOCTATKU

YK-1.2 Omnpenenser, MHTEPIPETUPYET U paHKUpyeT HHPOpMaIUio, TpeOyeMyro NS
pelIeHrs MOCTABIEHHOW 3aauyM; OCYIIECTBISET MOUCK HMH(OPMAIUU TIO
Pa3JIMYHBIM THIIAM 3aIPOCOB

YK-1.3 I[Ipu  oOpabGorke wuHpopManuu  oTiauM4aeT (akTbl OT  MHEHHUH,
MHTEpHpeTalui, OleHOK, (JOPMUPYET COOCTBEHHBIE MHEHHS U CYXKACHUS,
apryMEHTHUPYET CBOU BbIBOJIbI U TOUKY 3PEHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO06mas TpyJA0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHMI] /2 aKaJl. 4acoB, B TOM

qyuce:

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

— BHeaynutopHas — 1,05 akaj. 4acos;

— caMmocrosTenbHas pabora — 13,95 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

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 H3MEpEHUsI
JKCIIEpUMEHTATbHAS H
MOJIeIbHAsL.

0,5

HOArOTOBKA K
MIPAKTHYECKOMY
3aHATHUIO;
BBIIIOJIHEHHE
MPaKTUIECKUX
padot (M13);
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4yHOH
JUTEPATYPHI B TOM
qUCIIe
3JIEKTPOHHBIX

pecypcoB.

MpOBepKa
WH/IMBUTYaJIbHBIX
3aJaHUH

VK-1.1
VK-1.2
VK-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
qUCIIe
NEKTPOHHBIX

pecypcoB.

MpoBepKa
HWHAWBHUIyaJIbHBIX
3aJaHuN

VK-1.1
VK-1.2
YK-1.3




HOAT0OTOBKA K

MIPAKTHYECKOMY
13 Tlonsrus 3aHATHIO;
JIOBEPUTEIIBHOTO BBINOJIHEHHE
uHTepBaia. JloBepurenbHas MPaKTUIECKUX
N VK-1.1
rpaHuIa CIIy4aiHOU padot (MA3); MpOBEpKa VK-1.2
HOTPELIHOCTH. 1 0,5 | camocTosITeNbHOE | UHIMBUIYATBHBIX YK-1.3
JoBepuTenpHasi ~ rpaHUIa u3yucHHe y4eOHOMH 3a/laHui '
HEHMCKIIIOYEHHOU U Hay4HOH
CHUCTEMaTHYECKOH JIUTEPATypHl B TOM
MOTPEIIHOCTH qHCIIe
3JIEKTPOHHBIX
pecypcoB.
MIOJITOTOBKA K
MIPAKTHYECKOMY
3aHSTHIO;
BBINOJIHEHHE
MPAaKTUYECKUX
14 Omnpenenenue P VK-1.1
padot (MA3); MpOBEpKa
MIOTPEUIHOCTH VK-1.2
0,5 0,5 | camocTosTenpHOE | UHAUBUAYATIBHBIX 3
JKCIIEpUMEHTA o . o VK-1.
u3ydeHue y4eOHoMH 3aJaHui
CTaHIAPTY .
U Hay4YHOH
JUTEPATYPHl B TOM
qHCIIe
3JIEKTPOHHBIX
pecypcos
Hroro no pazneny 3,5 2
2. 2. Crpykrypa ¢Qusnueckux
TEOpHUil
MOJrOTOBKA K
MIPAKTHYECKOMY
3aHATHIO;
BBIITOJIHEHHE
MPaKTUIECKUX
2.1 CrpykTypa p VK-1.1
padot (M3); MpoBepKa
COBPEMEHHBIX YK-1.2
0,5 0,5 | camocTosiTeNbHOE | MHIMBUIYAIbHBIX
AKCHOMATUYECKUX g o YK-1.3
. u3yueHue y4eOHOH 3aJaHui
(busHYeCKUX TEOPHi .
U Hay4YHOH
JIMTCPaTyphbl B TOM
qHcie
DJIEKTPOHHBIX
pecypcoB.
MIOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO;
2.2 PaCHpCIlCHCHI/IC BBITIOJIHEHUE
Boze-Diinmmreiina " MPAKTHYECKUX VK-1.1
pacrpezeiesue pabor (U]13); NIpOBEPKA YK-1.2
®epmu-/lupaka. IlonsTue 0,5 0,5 | camocTosTennbHOE | MHAMBUIYAIBHBIX VK-13
YpPOBHSA Depmu u u3yueHue y4eOHOH 3aJaHui
IIOBEPXHOCTHU Depmu. Y Hay4HOU
CoBpeMeHHas 3JeKTPOHUKA JIUTEPATYPHI B TOM
qucIIe
3JIEKTPOHHBIX

DECVDCOB




HOAT0OTOBKA K

IIPAaKTHYECKOMY
3aHATHIO;
BBIIIOJTHEHNE
HPaKTHYECKHUX
2.3 CrpykTypa p VK-1.1
. pa6ot (M3); MpOBEpKa
COBPEMEHHOM VK-1.2
. 0,5 0,5 | camocTosTeNEHOE | MHIMBUIYAIBHBIX
KJIaCCUYECKOM . . VK-1.3
. u3ydeHue yueOHou 3aJaHul
CTaTUCTHYECKOH PU3HKH N
W HAy49HOH
JIMTEPATypHI B TOM
qHcIe
JNIEKTPOHHBIX
pecypcoB
Hroro no paszueny 15 15
3. 3. 'mcrorpamma
MIOJTOTOBKA K
IPaKTHYECKOMY
3aHSTHIO;
BBITIOJIHCHUE
3.1 ATpuOyTHI MPAaKTUYIECKUX VK11
ructorpaMmMbl. @ yHKIHUIO pa6ot (M3); IIPOBEpKa YK-1.2
pacripeniesieHus 0,5 0,5 | camocTosiTeNIPHOE | MHAMBUIYATBHBIX YK-1.3
BepositHoctd PDF. Ouenka U3ydeHHe y4eOHOM 3aJaHuil
ommbxu onpenenenus PDF U Hay4HOH
JIUTEPATyPHI B TOM
qHCIIe
NIEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJIHCHUE
3.2 Toueunsle u MPAaKTUIECKUX VK11
UHTEpBaJIbHbIE OLIEHKH pa6ot (U3); IPOBEpKa YK-1.2
[EHTPAIBHBIX ~ MOMEHTOB 0,5 0,5 | camocrosiTeNbHOE | MHIMBUIYAIbHBIX YK-1.3
PDF. OyHKIMA u3ydeHue yueOHon 3aJaHui
pacnpeznenenus ['aycca Y HAy4IHOH
JIUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX
pecypcos.
Wroro no pazneny 1 1
4. 4. Oynkuuu pacnpeneneHus
T'u66ca
HOJrOTOBKA K
MIPaKTHYECKOM
4.1 TpaHunpl NpUMEHEHUS P Y
3aHSTHIO;
pacnpenenenus ['mo0ca.
BBITIOJTHEHHE
YactHbie peanuzanuu DAKTHUCCKIX
pacnipenenenuii ['uboca. I;6OT M3); DOBEDKaA VK-1.1
Teopema 0 P ’ POBCP VK-1.2
0,5 0,5 | camocTosiTeNnbHOE | MHAMBUIYATBHBIX K-13
paBHOpacnpeeIeHHN . . YK-1.
U3ydeHUE yIeOHOMH 3agaHui
OHCPTUHN o CTCIICHAM o
Y HAYYHOH
CBOOOJBI MIOHSITHE
N JIUTEPATyPHI B TOM
a0COIOTHOI TeMIepaTypsl,
BHYTpEHHEH 3Heprun e
yTp p JNIEKTPOHHBIX

pecypcoB.




HOAT0OTOBKA K

IIPAaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
4.2 DyHKIWS MPAKTHIECKUX
VK-1.1
pacripeneneHus MakcBeiuia padot (MA3); MpOBEpKa VK-1.2
U HUX UUPPOBBIE OILIEHKH. 0,5 0,5 | camocTosITeNbHOE | UHIMBUIYATBHBIX YK-1.3
OmnsIT Jlammepra. u3yucHHe y4eOHOMH 3a/laHui '
Oboraienue ypana U Hay9HOH
JUTEPATypHI B TOM
qucie
NIEKTPOHHBIX
pecypcoB.
MOJIrOTOBKA K
IIPAaKTHYECKOMY
3aHSTHIO;
4.3 OyHKIHS ’
BBITIOJTHEHNE
pacupenenenust bompiiMaHa
MPAKTHIECKUX
U ero uuQpoBBIE OIEHKH. VK-1.1
padot (MA3); MpOBEpKa
Hentpudyru. OnbIT VK-1.2
05 0,5 | camocTosiTeNIPHOE | MHAMBUIYATBHBIX 3
Ileppena. N3menenus 9 . YK-1.
n3ydeHune yaeOHon 3agaHui
atMochepsl  3eMiaH  IpU N
U HAY4HOMN
neperpese. Kak  ymwmpan
JIUTEPATyPHI B TOM
Mapc.
qHCIIe
NIEKTPOHHBIX
pecypcoB
HWroro no pazneny 15 15
5. 5. DuTponus
MIOJTOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
. BBITTOJTHEHUE
5.1 Yucno MHUKpOCOCTOSIHUH HDAKTHIECKIX
Nmi. Yucno 2.60T (UI13): HDOBEPKa VK-1.1
MaKpOCOCTOSIHUI Nma. P ’ POBCp YK-1.2
0,5 0,5 | camocTosiTeNbHOE | UHIMBUAYAIBHBIX
Tepmoannamuueckast 9 . VK-1.3
u3yueHue y4eOHOH 3aJaHUU
BEPOSATHOCTH, Kak L HavaHO
otHorreHrne NmiNma i
JIMTCPaTyphbl B TOM
qucie
DJIEKTPOHHBIX
pecypcoB.
MIOJTOTOBKA K
MPaKTUYECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC
5.2 DHrpomus u BTOpOE MPAKTHIECKUX VK11
HAyaJo0  TEPMOJWHAMUKH. padot (MA3); MpoBEpKa YK-1.2
Bropoe Hayaso 0,5 0,5 | camocrosiTeNbHOE | MHIMBUIYAIbHBIX YK-1.3
TEPMOJUHAMUKHU B u3ydeHue yueOHon 3aJaHui
€CTECTBO3HAHHU Y HAyYHOU
JINTCPaTyphbl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Wroro no pazneny 1 1

6. 6. OyHKIMH pacHpeaeIcHus
KBaHTOBOM

BEPOSITHOCTH
MEXaHHUKH




HOAT0OTOBKA K

MIPAKTHYECKOMY
3aHATHIO;
BBITTOJTHEHHNE
6.1 DyHKIUU MPaKTHYECKHUX
VK-1.1
pacripeniesieHus: Kak KBaJipar pa6ot (MA3); MpOBEpKa YK-1.2
BOJIHOBOM ¢GyHKUIMU. 1 2 0,5 | camocTosITeNbHOE | UHIMBUIYATBHBIX YK-1.3
BepositHocTs B KBaHTOBOM u3yucHHe y4eOHOMH 3a/laHui '
MEXaHUKe U Hay4YHOH
JIUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.
MOJTrOTOBKA K
MIPAKTHYECKOMY
3aHATHIO;
6.2 DyHKIHA ’
acIIpeKeeHe y BBITTOJTHEHHE
pHna}?Ka Buna u ero MPAKTHACCKHX VK-1.1
padot (MA3); MpOBEpKa '
U(PPOBBIC OIICHKH. VK-1.2
DoToHHLIH 143 M MOZENH 1 1 0,5 | camocTosiTeNIPHOE | MHAMBUIYAIBHBIX VK-1.3
u3ydeHue yueOHo 3amaHuit '
M.ITnanka. PenukroBoe qu Hay'{yI-Illoﬁ
W3JIy4eHHE O  MPOUUION JHTEpaTYDhl B TOM
Bcenennoii. qnene
3JIEKTPOHHBIX
pecypcos.
Hroro no pazneny 2 3 1
7. 7.0yHKIMA pacnpenescHue
®Depmu-/lupaxa. VYpoBeHb
Oepmu i COBpEMEHHast
3JIEKTPOHHUKA
IOJATOTOBKA K
NPaKTUYECKOMY
3aHATHIO;
BBITIOJTHCHUC
7.1 AHanu3 pacnpejeneHus DAKTHAECKHX
®epmu  — upaka.30HHAS P YK-1.1
e padot (MA3); MpoBEpKa
Teopuss  TBEPAOrO  Tela. VK-1.2
0,5 1 0,5 | camocTosTeNbHOE | MHIAMBUIYATBHBIX
IIpoBogHMKH, . M VK-1.3
u3yueHue y4eOHOH 3aJaHUU
MOJYIPOBOJAHUKH, 1 RayHO
VDJIIEKTPUKH.
A P JIUTEPATYPHI B TOM
Yqucie
3JIEKTPOHHBIX
pecypcoB
IOJATOTOBKA K
MPaKTUYECKOMY
3aHATHIO;
BBITIOJTHCHUC
7.2 KoHTakTHasi pPa3HOCTh HDAKTHAECKHX
noreHuaioB. Jluox u ero P VK-1.1
pador (MA3); MpoBEpKa
HUCIIOJIb30BAaHUE B TEXHHUKE. VK-1.2
1 1,5 0,5 | camocTosTeNIBHOE | MHIAMBUIYATBHBIX VK-1.3
Tpansucropsl. [Ipumenenne ——— saaHuii .
TpaH3I/ICTOpOB u aIUuo40B B HHay‘IHOﬁ
OBM
HI/ITCpaTprI B TOM
qpcie
3JIEKTPOHHBIX
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
MPAKTHIECKUX
P VK-1.1
pa6ot (MA3); MpOBEpKa VK-1.2
8.1 Hcropust OTKPBITHIA 0,5 0,5 | camocTosITeNnbHOE | UHIMBUIYATBHBIX YK-1.3
u3ydeHue yae6HOI 3aaHui '
U Hay4HOH
JUTEPATyPHI B TOM
qucie
IIEKTPOHHBIX
pecypcos
IIOJTOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
BBITTOJTHEHUE
8.2 Kounmencamus boze — MPAaKTUIECKUX VK11
rasa. Temnepatypa pabor (MA3); MpoBEpKa YK-l.Z
KOHCHCALIVH. 1 0,5 0,5 | camocTosTeNnPHOE | MHIAMBUIYATBHBIX YK-1.3
IIate  dyHIaMeHTaNbHBIX u3ydeHue yueOHon 3aJaHui
(a3 BerecTBa U Hay4yHOUH
JIUTEPATyPHl B TOM
qucie
3JIEKTPOHHBIX
pecypcoB
MOJrOTOBKA K
. MIOJTOTOBKA K
8.3 CBoiicTBa Bo3ze-
N N NPaKTUYECKOMY
OHHIITEHOBCKOTO SAHSITIIO-
kouzaencata (B2K). BOK u ’
" " BBITTOJTHEHUE
ocranoBka cpeta". BOK u
R ——" MPAKTUYECKUX DOBEDKA YK-1.1
padot (MA3); POBCP VK-1.2
B3pris BOK i 1 0,5 HWHAWBHUIyaJIbHBIX 1
CaMOCTOSITENIEHOE N VK-1.3
uHTepdepenius a1Byx bOK . 3a/laHui
u3ydeHue yueOHon
BOK u  uHepuUOHHBIE .
Y HAyYHOU
aKceJIepOMETpBI. HTEDATVDL B TOM
Okcnepumentel Ha MKC. patyp
qucie
BOK u actpodusuka
NEKTPOHHBIX
pecypcoB
Hroro no pazneny 2 15
9. 9. IIpeobpazoranue Dypre
MIOJTOTOBKA K
MPaKTUYECKOMY
3aHSTHIO;
BBITIOJTHEHHE
9.1 IIpeobpazoBanue Pypoe MPAKTHIECKUX VK-1.1
U COBpeMeHHas (pU3HUKa. pabot (M13); MpOBEpKa YK-l.Z
CooTHol1IeHHE 1105 0,5 | camocTosiTennbHOE | MHAMBUIYATBHBIX YK-1.3
HEONpPEAEIEHHOCTH u3ydeHue y4eOHOH 3aJlaHui
Teiizenbepra U HAy4YHOH
JIUTEPATyPHI B TOM
qucie
JNMEKTPOHHBIX

pecypcoB




IOArOTOBKA K

MIPaKTHYECKOMY
3aHSTHIO;
9.2 Hcnons3oBanue ’
npeoOpazoBanuss Dypee B BPIIOIHEIHE IIpOBEPKa YKLl
peobp i MPAKTHIECKUX POBEp VK-1.2
OTITHKE. Hcnone3oBanue 1 1 0,5 abor (VI3): MHIUBHIYANBHBIX |y 1 3
npeobpas3oBanust Dypse B p ’ 3aJaHui
CaMOCTOSITENEHOE
JNEKTPOHHKE 9
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATYPhI
Wroro no paszneny 15 2 1
10. 10. KBaHTOBBIE KOMITBIOTEPEI
MIOJTOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO;
BBITIOJIHEHHE
10.1 KBaHTOBBIC MPAaKTUYECKUX VK11
KOMIIBIOTEPEI u pa6ot (MA3); IIPOBEPKA YK-1.2
HepaBeHCTBO bemna. OnbIThl 0,5 0,5 0,5 | camocTosiTeNIPHOE | MHAMBUIYAIBHBIX YK-1.3
Cepxa Apomm u JleBuma M3y4eHne yueOHon 3a/laHui
VYaitnnenga U Hay4yHOH
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB
MOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
10.2 burel u  KyOUTHL p VK-1.1
N pabor (MA3); MpoBepKa
TIpuHIUIBL (huznveckoit VK-1.2
N 1 0,5 0,5 | camocTosTeNnPHOE | MHIAMBUIYATBHBIX 13
(uznaeckoit peanuzanuu . o VK-1.
u3yueHue y4eOHOH 3aJaHul
KBAaHTOBBIX KOMITBIOTEPOB .
W HAy4IHOH
JIUTEPATyPhI B TOM
qucie
AJIEKTPOHHBIX
pecypcoB
Hroro no pazmeny 15 1 1
11. 11, Macwrabbel  Mupa.
Yenosek Bo Beenennoi
MOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHHE
11.1 Opakrans u
MPAKTHIECKUX
(pakTanbHas pPa3MEPHOCTb. abor (VJI3): HDOBEDKaA VK-1.1
Knerouriii aroMar 0,5 1 0,5 CaEAOCTOHTCJ'IbH,OC I/IH}:LI/III;I/ILL EJ]I)H])IX YK-1.2
"XuzHp". CoBpeMeHHOe ' ' 9 yalu VK-1.3
n3ydeHune yaeOHon 3agaHui
TIOHHMaHNe KH3HU u N
Y HAyYHOU
CMepTH
JIUTEPATyPhI B TOM
qucie
JJIEKTPOHHBIX

pecypcoB.




HOAT0OTOBKA K

IIPAaKTHYECKOMY
112 Témuas  marepus 3aHSTHIO;
Bcenennoii. BBINOJIHEHHE
UépHele ObIpsl.  B3phIBBI MIPAKTUYECKUX
VK-1.1
CBEPXHOBBIX. padot (MA3); MpOBEpKa VK-1.2
I'paBUTAIIIOHHBIE  BOJIHBIL 1 0,5 0,5 | camocTosITeNbHOE | UHIMBUIYATBHBIX YK-1:3
LIGO wu rpaBuTanuoHHbIC u3yucHHe y4eOHOMH 3aJaHui
uerepPpepoMeTpHl. Y HAy4IHOH
DBOIOIHUS Bcenennott. JUTEPaTyphl B TOM
Yenosek Bo Beenennoit 4yucie
NIEKTPOHHBIX
pecypcoB
MOJIrOTOBKA K
IIPAaKTHYECKOMY
3aHSTHIO;
BBIIIOJTHEHNE
MPAKTHIECKUX
11.3 OmacHOCTH KH3HIL pador (M]13); 1poBEpKa YK-11
Pajon 0,5 0,45 CaMOCTOATENBHOE | MHAMBHAYAbHBIX VK-1.2
u3yueHue yueOHo 3a/1aHui VK-1.3
U Hay4HOH
JIUTEPATyPHI B TOM
qucie
NIEKTPOHHBIX
pecypcoB
Hroro no pazneny 2 1,5 1,45
Hroro 3a cemectp 19 38 13,95 3a4€T
Hroro no pucnumnnuae 19 38 13,95 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboThl HambOosee d(QeKTUBHBIC
pe3yNbTaThl OCBOCHHUS TUCHUILUIMHBI «Du3ndeckas KapTHHA MHUpPa» JAlT TPaJAUIUOHHBIC
oOpa3oBaTelbHbIE TEXHOJOTMH, TEXHOJOTMH NPOOJIEMHOro O0O0y4YeHHs, WHTEPAKTUBHbIE
TEXHOJIOTHH, THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

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

NudopmanmonHass  JeKnus—  TOCICAOBATEIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU U 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 PA3IMYHBIMUA MOJCISMHU HHTEPIPETAIUU H3y4aeMOTo
MaTepuaia.

[IpakTudeckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y4eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3a1aud, TpeOyromeid oT
CTYJICHTAa TPUMEHEHHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

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

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

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

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

Jlexuusi-Bu3yanu3anus. — HW3JI0KEHUE COJIEP)KaHUS COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- 1 BUIEOMaTEPUaoB).

[IpakTrueckoe 3aHsiTHe B (OpMe TNpE3EHTAIMU — 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 POBeeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE 00ecreueHrue TUCIUIIHHBI (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. JIbBoBckuit A.OTnnuHas KBaHTOBasi MexaHuKa:Yueb.mocobue: B 24.; [lep.c anrm. —
M.: AneniuHa HOH -¢ukmiH, 2019. — 422, ¢. ISBN 978-5-91671-952-9

3. Ilpeiirepman, JI., bpyk M. Kypc coBpemenHnoii ¢usuku. HoBble moaxombl k
o0bsicHeHuI0 (u3nueckoit kaptunabl Mmupa / JI. [peiirepman. - Mocksa: Beiciias 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
muciumuinae  «Dusuka» s 00ydaromuxcsi M0 TEXHHUYECKHM CIeIUATbHOCTSAM, .3-€ W3[I.,
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 210 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 3TO JOKHO 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. 1.
Porosun. - Tomck : M3a-Bo Tomckoro momutex. ynuBepcurera, 2014, - 220 c. - ISBN
978-5-4387-0443-0. - Teker : 3JICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/675274 (nara oopamenus: 07.05.2023). — Pexxum goctyna:
IO TIOJIMTUCKE.

B) MeToan4eckne yKazaHus:

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

2. Dnekrpocraruka. [TocrosiubIi 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.]. — Maruauroropck: [OY
BITO «MI'TVY», 2009. - 102 c.

4. CaBuenko, IO.M. IlepemeHHbIi TOK [DneKTpoHHBIN pecypc]| @ JabopaTOpHBIN
npaktukym / FO.U. CaBuenko, O.H. Boctpoknyrosa, H.W. Mumenesa ; MI'TY. — Marautoropck
: MI'TY, 2018. — 1 snekrpon. Ont. [duck (CD-ROM). (mara obpamenus: 07.05.2023). -
Makpoo6bekt. ISBN 978-5-9967-1151-2.

5.®u3uka aroma, TBEpJOro Teja, siipa: MHCTPYKIUS IO BBINOJHEHUIO J1a00paTOPHBIX
paboT 1o ¢u3uKe A cTyaeHToB Beex crenuainbHoctei / B.K. benos [u np.]. — MarauToropck:
OV RTTO «(MT'TV». 2007. —48 ¢

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haunmenosanue 110 Ne norosopa CpoK neiicTBUS TUIEH3UN




%%?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 HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

Poccuiickas ['ocynapcTBeHHas
oubmmoteka. Karanoru

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

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

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

HammmonansHas
UH(OPMAIMOHHO-aHATUTHIECCKAS
cucreMa —  Poccuiickuit HHIEKC

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

BHGKTpOHHa}I 621321 INCPUOAUICCKUX
m3manuii  East  View  Information

https://dlib.eastview.com/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:




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

JlexumoHHas ayJUTOPHS BKIIFOYAET:
MynsTuMeAnHbIE CPEeICTBA XPAaHEHUS, TIepeauu U MPeCTaBIeHUs HHPOPMAIIHH.

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 aauadbarel Yy METOJI0M
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPAcTaHUS SHTPOIMHU B IpoLEcce
g dy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAacTaHMs SHTPOIIUM B IIpoLEcce
TerooOMeHa.

9.YcraHoBka JlabopaTopHas s M3Yy4€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temreparypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPAOIO Tela
"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. JTabopaTopHas ycTaHOBKa JIJIsl UCCIIEIOBAHUS SJIEKTPOCTATUIECKOTO MOJISl C TOMOIIBIO
OJINHAPHOI0 30H/1a.

2. YcTaHOBKa JUIs INYHTUPOBAHUS MIUJUTMAMIIEpMeETpa.

3. YcranoBka nabopaTopHasi Jist OnpeeNieHHsI MHIYKTHBHOCTH COJICHOM1a U MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3yUEHHUs pE30HAHCA HANpPSDKEHUN M OIpeneseHHs
UHIYKTUBHOCTH

5. JlaboparopHast ycTaHOBKA Ul 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 KOHILEHTpPAllud pPAacTBOPOB caxapa H
MIOCTOSIHHOW BpalLEHUSI.

8. MepuTenbHbI HHCTPYMEHT.

JIaGopartopusi «AToma, TBEpAOTO TelA, SAPay 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 JIs ONpeIeNIeHUs ATMHBI Tpo0Oera 4acTull B BO3TyXe€.

5. MeputenbHbIi HHCTPYMEHT.

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



MynbTUMEAUNHBIN TPOEKTOP,IKPaH.

AyIUTOPUH JUIS CaMOCTOSTEIBHOM pabOThl ¢ BBIXOAOM B MHTEpHET W ¢ JOCTYIIOM B
SIIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTEIbHYIO CpEely YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACChI; YNTAIbHbBIE 3aIbl OMOIMOTeKH [lepcoHabHBIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bexomom B HHTEpHET ©W C JOCTYIOM B BICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYI0 ~ CPEly  YHHBEPCHTETa  BKJIOYAIOT:  IEPCOHAIBHBIC
kommbroTepsl ¢ makerom MS Office.

[Tomemenne i XpaHeHUs W OPOPHIAKTUYECKOTO OOCIY)KMBAaHHUS — y4eOHOTro
000py/IOBaHUSl BKJIIOYAIOT: CTEJUIAXH, CEH(Bl A XpaHEHUs ydeOHOro oOOpyIOBaHUS.
WHCTpYMEHTHI JUIs1 peMOHTa 000pYyI0BaHUSI.



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 NPpCANOaract  BbIIIOJIHCHUC

MPAKTUYICCKUX pa60T Ha IMPAKTHYCCKUX 3aHATUAX.

=

o &

Ilepeuens npakmuyeckux padomoi:

[TocTpoenue rucTorpamMm U onpeneneHue e€ HUPPOBbIX OLIEHOK .

Onpeznenenne paguoakTUBHOTO (poHA TOpoaa MarHuToropcka

3. OmsiT Pesepdopna mno onpeneneHuo KOJIMYECTBA YACTUL B 3alaHHBIX TEJIECHBIX YIiax
IIPU PACCESHUM IPOTOHOB HA A/Ipax aTOMOB .

1. Omnpenenenue napamMeTpoB pacHpeneseHus Ipodu, pacCesiHHbIX Ha Jocke JlanbToHa

MopenupoBanue KJIETOYHBIX aBTOMaTOB. Mrpa XXuss.

3. MojenupoBanue MEPKOISLMOHHBIX IIPOLIECCOB U ONpEACICHHE NEePKOJISALUOHHBIX

XapaKTEPUCTHUK

OnpeneneHue paboThl BIX0/1A 3JIEKTPOHOB U3 METAIIJIOB

[IpeoOpazoBanne Oypbe B ONTHKE

6. OmnpezneneHue FHEPTUl U BEPOATHOCTEH HAXO0XKJIEHHS JIEKTPOHA B aTOME BOJIOPOJIa
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Bonpocwl k nucomennoi konmponvnou pasome (1- 3 2nasn Kypca)
(/IBa Bompoca KaXk10My CTYZEHTY BBIIAIOTCS KOMMYTAaTOPOM CITy4aiHBIX YHCEN)

Urto Ha3biBaeTcs nu3MepenueM? Jlaiite cBoe onpeaeneHue npouecca u3MepeHus.
Uro Ha3biBaeTcsi aOCONIOTHOW M OTHOCHUTEIbHOW morpermHocTthio? Kakue goctonHcTBa M
HEJOCTaTKU TaKOTO CIOco0a BRIPAXKEHUSI OIIMOOK?
Uto Ha3pIBa€TCSI OTHOCUTEIHHOM YAaCTOTOH, 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  paclpeiesieHut0  BbIOOpKa
SKCMEPUMEHTAIIbHBIX TAHHBIX WJIA HE OTBEYAeT?
JlaiiTe ompeneneHne AOBEPUTEITHHOTO MHTEPBAIA CIIYYalHON COCTABISIONMICH aOCOIIOTHOU
norpeurHocT. YUTo Ha3bIBAIOT JOBEPUTEIBHON BEPOATHOCTHIO?

Obwee 3a0anue ons  koumponvhoi pabomut (1- 3 2naewt Kypca)

3anucath NOCIe10BaTEIbHO TP HOMEPA COTOBBIX TeNe(OHOB Oe3 HauanbHON BOCBMEPKHU (CBON U
JBa-HOMepa OJNM3KHUX Jojieil) , To ecTh BBIOOPKY 30 uuncen. 3aganue

1. mocTponuTh rucTOrpamMmy

2 OmIpenenuTh CpeJHEE 3HAYEHHE M CpEAHEE KBAaJPATUYECKOE OTKIOHEHHME HE HCIOJIB3YS

dbyakuun 9BM mroboro Tumna



Bonpocwvl k konmponvnoit pabome 4 2naea

1.

10.
11.

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

Kakue BUbI 3HEPTUN CUUTAIOTCS TEIIOBBIMU?

JUis KakuxX BHJOB SHEPruM (HOPMYIHPYETCS TEOpeMa O PaBHOPACHPEICICHUH SHEPTUH 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 MakcBeiuia MO MPOSKIUH CKOPOCTH TPU OJMHAKOBBIX
TEMIIEpaTypax, HO pa3HbIX Maccax Moyiekyld. OObsicHUTE uX paznudus (6e3 hopmyi).
Haueptute 1Ba pacmpenencaust MakcBesia mo MOIYIIIO CKOPOCTH MPHU OJMHAKOBBIX Maccax
MOJIEKYJI, HO pa3HbIX Temneparypax. O0bscHUTE UX paznuans (0e3 hopmyi).

Haueptute nBa pacnpeneneHuss MakcBella MO MOJYJIH CKOPOCTH TPU OJHMHAKOBBIX
TEMIIEpaTypax, HO pa3HbIX Maccax Moyiekyl. OObsicHUTE uX pazndus (6e3 hopmyi).
Haueptute naBa pacnpeneneHusi bonbpiMana s HeHTpU(YrH MpU OAMHAKOBBIX Maccax

MOJIEKYJI, HO C Pa3HBIMU CKOPOCTSMU 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 konmponwvhoii pabome 7-8 2nagvl

1. HazoBure otnuuust pepMUOHOB U OO30HOB

Uro oOmiee 1 uto pasnuBaet pacnpeneneHus bose-OitHmrelina u ®epmu- dupaka?

[Ipy KOHTaKTE MBYX MPOBOJIIMX BEIIECTB C Pa3HBIMU YPOBHAMU DepMHU MPOUCXOIUT JIH
C/IBHT TIOTEHIMAIBHBIX SIM WK HeT? CrenanTe MmosiCHeHuSI.

[Mouemy Tak mo3aHo (~1990 ) ,dkf monydena karuis bo3ze- DHHIITEHHOBCKOTO KOHIeHCaTa?
Kak paboTatoT nHepLHOHHbIE aKCEIEePOMETPhI?

CKoONbKO B HAcToOsllee BpeMsl OSKCIIEPUMEHTAIBHO OOHAapyX eHO (yHIaMEHTAJIbHbIX (a3
BemecTsa. Ha3oBure ux.

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

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

Ornpenennure 4uca0 MaKpOCOCTOSIHUM, YHUCIO MHUKPOCOCTOSIHUM M CTaT. BEC CHCTEMBI B)
YETBIPEX STYEEK U TPEX YACTHIL

Yro ob1iee u 9TO pa3nuvaeT CTaT.BeC U YHTPOMHIO?

[IpuBeauTe Tpu mpUMeEpa BBHINOJHEHUS BTOPOTO Hayajla TEPMOJUHAMHUKH C IMOSCHEHHUEM
YCJIOBUU €r0 BBIITOJTHEHHUS.

Bonpocel k konmponvnoi pabome 9 2nasa
(OnuH BompocC KaXk1I0My CTYJIEHTY BbIIalOTCS KOMMYTAaTOPOM CIIy4alHBIX YHCEN)

1. Yro xapakrepusyeT GyHKIUS CIEKTPATbHOU MOIIIHOCTH?

2. Tlouemy ®yphe UCTIONB30BAT IS PA3NOKEHHS PYHKIUNA KOCUHYCHI U CUHYCHI?

3. 3anmmmure COOTHOIIEHUE HeompenenéHHocTu ['eilzenOepra BO BpeMEHHOH U
MPOCTPAHCTBEHHBIX 001ACTAX

4. Kak ucnons3yrorcs npeodpazoBanne Oypbe 1 mogo0HbBIE TpeoOpa3oBaHus C TEICPOHNH,
TEJEeBUICHUU, HHTEpHETE?

5. Kak Beget cebs 06pa3 Dypre 1menu, eciu Melb CyKaeTcs?



6. Kak M0xHO peann3oBaTh ONTHYECKUM CIIOCOOOM MpeodpazoBanus Oypre?
7. Kak MoxHO ¢ moMoInpio Oypbe — ONTUKH PAa3TUYUTh CUTHAJ, OTPAXKCHHBIH OT CaMoJIeTa 1
ot o0naka?

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

1 Yro ropopuia A.DWHIITEHH 0O MpobieMax KBAaHTOBOM MEeXaHUKH (0 JIOKAIbHOCTH, O pEaTi3Me,
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 3a1yTaHHOCTb — 3TO KAKO€ COCTOSIHUE CUCTEMBI?

6 Uto ob1iero u 4to panuyaer OUT u Kyour?

7 YUeM KBaHTOBBIM KOMITBIOTEP OTIMYAETCS OT KJIACCHUECKOTro KoMIboTepa?

8 B uém 3aKiIr04aroTCsl JOCTOMHCTBA KBAaHTOBOW Kpuntorpaduu?

9 Ha xakoM paccTOsTHMM B HACTOsIIIIee BPEMZ OCYILIECTBICHA KBAHTOBAs CBSI3b?

10 Casi3anbl U NpOOJEMBbI CO3[IaHUS HMCKYCCTBEHHOTO HMHTEIJIEKTa M TPOOJIEMBbI CO3JaHUs

KBAaHTOBOTO KOMITbIOTEpa?

Bonpocul k konmpoasnoii pabome 11 2nagwt
(OnuH BOMpPOC KAXKIOMY CTYACHTY BBIAAIOTCS KOMMYTATOPOM CIy4alHBIX YHCEN)

1 B uém 3akimouarorcst oTanure GpakTalibHBIX (PUTYP OT TeOMEeTpUdecKuX Guryp?

2 Kakoe cBOMCTBO XapakTepusyeT PpakTaabHas pa3MEepHOCTH?

3 Kak teopust ¢ppakranoB cBsi3aHa ¢ TEOpUEH HEMMHEHHBIX MPOIIECCOB?

4 Yto Takoe katactpoda B TEOpUU NEPKOIAIUI ?

5 HazoBuTe NepKOISAIMOHHbIE XapaKTEPUCTHUKU KaTaCTpOQbl?

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

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

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

9 Kakyro paguanuio (a, 8, y) U3MEpSIIOT TaTIYNKH paTUaliy, IpojaBacMbie B MarasuHe?

10 Kakum B Bamem npeactaBieHuu SBISETCS SKOJIOTHYECKH YUCTBINA JOM /ISt CEMbH?

11 Kakue omacHoctu xu3au o KOHECKO 3anumarot nepBoe, BTOPOE, TPETE MECTO B CITUCKE
ONACHOCTEW KM3HU COBPEMEHHOIO YeJIOBeKa?

Bonpocel ona camocmoamenvsnozo uzyuenus:

1. OcHOBHBIE TOHATHUS U MOJIENTK MEXAHUKH.

2. Mexanuueckas KapTuHa Mupa. TpuyM@ 1 KpU3nuc MEXaHUYECKON KapTUHBI MUpA.
3. [IpuHUHMIT OTHOCUTEIBHOCTH B MEXAHUKE.

4.YpaBHenusa Makcpemia. DNeKTPOMarHUTHOE MOJIe. DJIIEKTPOMAarHUTHBIE BOJTHBI.
5.3aKOH AEKTPOMArHUTHON UHAYKIIUHU U 3JIEKTPOMarHuTHasi KapTUHA MUpa.
6.OCHOBHBIE MOJICIIH B OIITHKE.

7. Nutepdepennus u nudpaxiuus cBeta. BonmHosas nmpupoaa ceera.

8.JlBoiicTBeHHas npupoia cBera. Kpusuc KiacCu4eckoi (hu3nKH.

9.0mnucanue coCTOSAHUS BELIECTBA U 10JIS, UX B3aUMOJECHCTBUS B TEOPUH OTHOCUTEIBHOCTH.
10.IToctynater CTO. ITpocTpaHCTBO 1 BpeMsi B TEOPUU OTHOCUTEIIBHOCTH.
11.0OcHOBHBIE TOHATHUSI KBAHTOBOM MEXAaHUKH.



12.CrannaptHas moaenb. CTpyKTypHbIE YPOBHH MUKPOMHUpA.

13.KopnyckynsipHO —BOJIHOBOM Tyajinu3M.

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 Jid MpoOBEeACHUSA l'[pOMe)KyTO‘lHOﬁ arrecranmum

a) [lnannpyemble pe3yJibTaThl 00yUeHNsI H OIIEHOYHbIE CPeICTBA /IS IPOBeAeHHs MPOMEKYTOYHOM aTTeCTAllNu:
Kon
WNHnukaTop AOCTHXKEHUS KOMITETCHIIMI OueHouHbIE CpEACTBA
WHIUKaTOpa

YK-1: Cnnoco6eH ocymecTBJISATh NOUCK, KPUTHYECKHU AHAJIHU3 U CHHTEe3 MH(OPMAIlUU, IPUMEHSATh CUCTEMHbIH MOIAXO0] sl peleHust
NMOCTABJIEHHBIX 32124

VK-1.1:

AHaHI/IBI/IpyeT 3aavy, BbIACIIAA €€ 0a30BbIE
COCTaBJIAIOIIMUEC, PACCMATPUBACT U
npeajiaracT BO3MOXKXHBIC BApHAaHTBI
PCIICHUA IMOCTaBJICHHOM 3aJa4u, OICHUBaA
HUX A0CTOMHCTBA U HCAOCTATKH

VK-1.2:

Omnpenenser, UHTEPIPETHPYET U
paHxupyeT UHPOopMaIuio, TpeOyemyro AJis
peLeHus MIOCTaBJIEHHON 3ajauy;
OCYIIECTBJISIET MOMCK HH(OpPMALUU 10
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 meopemuuecKux 6onpocoe K sauemy

1.
2.

DKCIIEpUMEHT U ero MojieNb. YTo 00IIero 1 YTo pa3anyacT 3TH JBa MOHATHA?
Yro Takoe rucrorpamma? Uto XxapakTepu3yeT BHICOTA CTOJI01A rTucTorpaMmbl? Uemy
paBHA CyMMa BBICOT BCEX CTOJIOMKOB THCTOrpaMMBbl?
He ucnions3ys popmyisl, qaifte onpeesieHne MuGpoBhIX OIICHOK
TUCTOrpaMMBI: 1 )cpeiHero 3HaueHus1;2 )CpeJHEr0 KBaApaTHIeCKOro OTKJIOHEHUS;
3)xorddunmenta acummerpun; 4) ko3P PUIHEHTA YKCIIEcca.
JloBeputeinbHas BepoaTHOCTb paBHa 0.95. Urto 310 03Havyaer?
HazoBuTe 10CTOMHCTBA M HENOCTATKHU OLIEHKU NOTPEIHOCTH U3MEPEHUI 110
a0COIOTHON M OTHOCUTENBHOM OInOKe
IIpu kakux yclIoBHsIX BBINOJHSAETCA pacnpenenenue ['ndoeca ?
He ucnions3yst hopmymel, 00bSICHUTE, 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

U(POBBIE OLIEHKU.

10. HazoBwute criocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUH.

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

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

YeMm oTiMyaercs AMOJ OT TpaH3UCTOpa?

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

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

CoortHomenue Heonpeaenénnoctu I eiizendepra nmeer Bun Ar - Ap > h u
At - AE > h . Yto o3Hauaer 3Ha40K A B 3THX popmyaax?
Kakue 10cTOMHCTBA U HEJJOCTATKH UMEIOT CIIOCOObI OIMCAaHUs (PU3NUECKUX
IPOLIECCOB BO BPEMEHHOM M 4acTOTHOM o0nacTsax?
Kak ucnosns3yercs npeodpazoBanue @ypbe B ONTHKE [ CIEKTPAIBHOIO aHaIMu3a
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 npeodpazoBanue Oypbe B ONTUKE JAJIs paclo3HaBaHUs 00pa3oB?

VYKakute rpaHulbl IPUMEHUMOCTH KJIACCUYECKON (PU3UKH, CHIEIMAIbHON TeOpUH
OTHOCHUTEJIBHOCTH, KBAHTOBOM MEXaHUKH, TEOPUH KBAaHTOBaHHBIX nojeil. Kakue
TEOPHH SBJISIOTCS YACTHBIMU T10 OTHOILIEHHUIO K APYTUM?

HazoBuTe HECKOIBKO 3aKOHOB COXPaHEHUs, 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
2 (p)]
Yewm oTaugaeTcsi Teopus OJIM3KOISHCTBHSI OT TEOPUH TaTbHOICHCTBUSA?
UeM oTIM4aroTCsl CyTaHHbBIE COCTOSTHUSI OT CMEIIaHHBIX COCTOSIHUM B KBAHTOBOM
MEXaHUuKe?

Kak ¢u3uku co31ar0T CIlyTaHHBIE COCTOSTHHS?

YeM KyOUTBHI OTIIMYAIOTCS OT OUTOB?

Korna kBaHTOBBIN KOMITBIOTEDP O0JI€€ AIPPEKTHBEH, YeM OOBIYHBII COBPEMEHHBIH
KOMITbIOTEP, KOTJIa 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 Jieie Ja€T KBAHTOBAs
Kkpunrorpadus’?
Kaxve HOBbIE BO3MOKHOCTH B HAYKE M MHXKEHEPHOM JaET KBAHTOBASI CBSI3h?

Kax cBs3aHbI 3aKOH BO3pacTaHUs SHTPOIHMH U HANPaBJIEHUE TEUCHUSI BpEMEHN?
Jnst onrcaHust KakuX MpOLECCOB UCIOJIb3YIOTCS TUHEUHBIE U HEJIMHEHHbBIE
ypaBHEeHUA?
UYro Takoe pakran? Kakoe ero cBOMCTBO XapakTepusyeT (ppakraibHas
pa3MepHOCTh?

Kakwue nporiecchl onmuchIBarOTCS PpaKkTaTbHBIMA MOAETSIMU?

Yro Takoe cuHepreTU4ecKkuii nmoaxon?

HazoBute 00BEKTHI, pa3Mepbl KOTOPBIX HAXOSATCS TPUOIU3UTEIBHO B IEHTPE
JMaria3oHa OT pa3MepoB BceenenHnoit 10 pasmepa npoTtoHa? ApryMeHTUpyHTe
HEKOPPEKTHOCTh JIAHHOTO BOIpOCa.

Ha3zoBute 0CHOBHBIE 3Talbl 3BOTIOLMH Haleld BeeneHHoM B COBpeMEHHOM




Kon
AHAUKATOpPa

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 BEPOSITHOCTh. Miin B cTapoil TpaKTOBKE - 4acTHLIA U
BoJsiHa. Mcnonb3ys unen npeodpazoBanust Oypbe MOKaXKUTE, YTO 3TO
aCUMIITOTUYECKHE TPEACTaBICHUS.

CnyyallHOCTb M IPEJONPEAETICHHOCTD - B UEM pa3HUILa?

Ilpumepnulit nepeuenv npakmuyecKkux 3a0anuil 014 3auéma

1. 3anumuTe noapsa HoMepa TenedoHOB CBOM U TpEX Oamu3Kkux Bam monei.
[Tocroiite rucTorpammy uuces 3Toro psaaa. Onpeaenure cpeaHee 3HaYeHUe U
CpelHee KBaJApaTUYECKOE OTKIOHEHUE. Y KaKUTE UX 3HAYEHUS] Ha TUCTOIPaMMe.

[Ipu paBHOMEPHOM JIBUKEHUU MOTPELTHOCTD ONpeAeIeHUs MyTH paBHa 3%,

MOTPEIIHOCTh OIpeJieleHns BpeMeH! paBHa 4%. UeMy paBHa OTPEIIHOCTb

orpezeNeHust CKOpocTHu?

IIpn paBHOMEPHOM JIBUKEHUH MOTPEUIHOCTD ONPEAEIEHUS CKOPOCTH paBHa 3%,

MIOTPEIIHOCTD ONIPENIEICHNs BpeMeHH paBHa 4%. YeMy paBHa NOTrpeIHOCTD

olnpezaeneHus myTu?

KagectBenHo n3o0pasure rpaduk pacnpenenenus Oepmu-/lupaka. Ykaxxute Ha HEM
ypoBeHb PepMu 1 paboTy BbIX0/1a SJIEKTPOHOB U3 MeTaiia. Kak n3MeHAThCs 3TH
XapaKTepUCTUKU Npu HarpeBaHuu Ha 10 rpagycoB?

PaboTa BbIX0/1a 3JIEKTPOHOB NIepBOro MeTayia A; , Broporo - A, > A;. llpu
KOHTAKTE 3TUX METAJJIOB KaKoi 3HaK 3apsiyia OyJeT Ha IpaHHIle Y IEpBOro MeTaa, y
BTOpPOT0 MeTasuia?

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




Ko
A HHZ[HKaTOp JOCTUXKCHUSA KOMIICTCHIIUN OI_IGHOLIHBIC cpeacTBa
HHJUKaTopa
7. TlpuaymaiiTe BEpOsSTHOCTHYIO MOJEJb ITpoliecca o Bameil cniennanuzanuu.
8. HaiinuTe y KaxJ0r0 CUTHAJIa COOTBETCTBYIONTYIO (DYHKIIHIO CIIEKTPATIbHOM
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
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9. Kaxk PCAIM3YIOTCA X0 B JAHHBIX 3JICKTPOHHBIX CXCMEIX‘.7
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Tpurep —OCHOBHOW 3J1eMEHT K3l naMATh (“ObicTpon namMaTn’)
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4 cutyauuu

1) BKJIHOYEH JIEBBIN KITFOY
2) BKJIIOUEH TPaBbI K04
3) BKIIOYEHBI 00a KiTro4a
4) OTKJIFOUEHBI 00a KIIroua

Jlornyeckuw ajqieMmeHT «UJIN» (auo

abl) = Bentuab «AJIHU»
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O — ecnu Ha BXOJI€ HYJIb
1 - ecinu xorsa OBl HA OJTHOM U3
JTMOJIOB €CTh HAIPSDKEHUE

BeHTUAb «KU»

O — eciu XOTA —OBI K OJTHOM U3 BXOJ0B
OyJIeT CUTHal pPaBHBIA HYJIIO, TO
TOK MHOWAET 4Yepe3 ATOT OHOI U
najgaHue HaIpsDKEHUS Ha
BBIXO/JIHOM COIIPOTHUBIICHUHU OyeT
PaBHO HYJIIO.

1 - ecnm Ha BceX BXOJaX €ecThb
CUTHaJI, TO BCE AMOJBI 3aKPBITHI
NMpy  YCIOBUH, , W TaJaHHE
HaIPSKESHUS Ha BBIXOIHOM
conpotusyieHuu F Oyner pasHo +E




Kon
AHAUKATOpPa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

Jlornyeckum 3;ieMEHT «HE» (auoapl u TpaH3ucTOopbl) = BEHTHJIb

«HE»
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0 -ITpu 1:000M IOJIOKUTEITLHOM CUTHAJIS
Ha 0a3e TPaH3UCTOP OYACT OTKPHIT H
IpU TMPOTEKAHWHM Yepe3 HEero TOoKa
(KOpOTKO€ 3aMBIKaHHE ) I1aJICHUE
HanpspkeHus F Oyaer paBHO HYITIO.

1- mpu OTCYTCTBUHU HANpPsKCHHS Ha 0ase
TPAH3UCTOP OyJIeT 3aKphiT M  IIPH

OTCYTCTBHUH TOKa 4Yepe3 Hero
(pa3zoMKHyTas 1IeTIb) MaJICHUE
Hanpspkenus F Oyner pasuo E
Jlornyeckui asiemeHT «UJIU-HE» (amoab! u Tpansucropsl) =
senTib «UJIN-HE»
N Co
P B T m 0 -Ilpu 7r000M  MOJIOKUTETHHOM

cUTHaje Ha 0aze TpaH3uCTOp Oyzaer
OTKPBIT M TP TMPOTEKAHUU HEpe3
HEro Toka (KOpOTKOE 3aMbIKaHUE )
najgeHue HampspkeHuss F o Oyzger
PaBHO HYIIIO.

1- npu OTCYTCTBHM HAaNpsOKEHUS Ha
0aze TpaH3UCTOp OyAET 3aKpBIT H
MPU OTCYTCTBHHM TOKa 4Yepe3 HEro
(pa3oMKHyTass  Lelb)  NaJCHUE
HanpspkeHus F 6yner pasuo E

Jlornyeckui asieMeHT «U-HE» (amoapl v TpaH3ucTopsl) = BeHTHIb
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«-HE»

0 - ecnu Ha BXOX X1 WM X» HE IIOIAH
curHai to yepes auonsl [y unu [l
OyJeT mpoTeKaTh TOK.

R3 mogoOpan Tak, 4TOOBI YacTh
TOKa, MpoxXojsmias depe3 auox /s

o u yepe3 R3 yxoauna Ha 3emutro Ha
Oaze TpaH3WCcTOpa HE Oyner
MOTEHIMalda U IMOTOMY TOK uepe3
TpaH3uCTOp He mnpouacr (oH
3akpbIT). [lafeHre HanpsHKEHNS Ha
BBIXO/JIHOM COIIPOTHBIICHUH OyeT
PaBHO HYIIIO.

1 - eciuu Ha M000M M3 BXOJOB X1 MU
Xp Oy/IeT IOJaH CHTHAJ, TO 4Yepes3
muonsl I3 wim I He Oymer
nporekaTh TOK.R3 momoOpaH Tak,
yTOOBI B 3TOM Clly4ae 4YacTh
HamnpsDKEHUsT OblIa  JIOCTaTOYHA
JUISE  OTKPBITUSL TpPAH3UCTOpa W
TOTJIa IMaJICHWE HaNpPsDKCHHS Ha
BBIXOJIHOM  COINPOTUBIICHUHM HE
OyZeT paBHO HYJIIO
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0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

[TpomexxyTouyHas aTTecTanys Mo aucuuruinHe «PDu3mKa» BKIIOYAET TEOPETUYECKHE BOMPOCH H
MPaKTUYCCKUE 3aJ[aHNs, TO3BOJISIONIIE OLIEHUTh CTENICHb C(HOPMUPOBAHHOCTH KOMITETCHIIUH, TPOBOUTCS
B opme 3auéta (1 Kypc, 3uMHsIs ceccrst) U 3k3amena (1 Kypc, JIETHSS ceccusi).

3auéTt oOyuaromuecs MoJyyaroT B pe3yJIbTaTe BHIIOJIHEHHUS BCEX BUIOB paboT, MpeayCMOTPEHHBIX
Ha | Kypce B yCTAaHOBOYHYIO CECCHIO M COOECElOBaHMUS MO BOMPOCAM M 3aJaHHSIM COTJIACHO MEPEYHIO
BOIPOCOB W MPAKTHUYECKUX 3aJJaHUN K 3a4CTy.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3a4ema:

- Ha OLEHKY «3a4TeHo» OOyd4arolmuiics JEeMOHCTPUPYET YpPOBEHb, HE HHXE IOPOTOBOTO,
c(OPMHUPOBAHHOCTH KOMIICTCHITUI: B X0/i¢ KOHTPOJBHBIX MEPOIPHUITHHA MOTYT JOMYCKAThCS OIMHOKH,
MOXET TPOSIBISATHCS OTCYTCTBHE OTACTbHBIX 3HAHWH, yMEHWH, HAaBBIKOB, OOYYAIOIIUICS MOTYT
WCTBITHIBACT 3HAUYNTEIIBHBIC 3aTPYIHEHUS MTPH ONICPUPOBAHUY 3HAHUSIMUA i YMCHUSMU TIPH UX MEPSHOCE HA
HOBBIC CUTYAaIlHH.

- Ha OIICHKY «HE 3aYTCHO» OOYyJaroIUiiCs He MOXET MOKa3aTh 3HAHUS Ha MOPOTOBOM YPOBHE
c(OpMHUPOBAHHOCTH KOMIIETCHIIUH, T.€. 00YJalONIMiiCsl HEe MOKa3bIBAaeT 3HAaHHE OCHOBHOT'O MaTepHala B
o0beMe, HEOOXOAMMOM JUIS MpeAcTOsIed NpodecCHOHATBHOW — JACATENBHOCTH, HE CHOCOOCH
apryMEHTUPOBAHHO W MOCJICIOBATENILHO M3Jarath, JOMyCKaeT rpyOble OMMOKHA B OTBETAaX; HE MOXKET
MOKa3aTh HWHTCIUICKTYallbHBIC HABBIKM pEIICHUS MPOCTBIX 3aJad. HE TMOJTBEPXKIACT OCBOCHUC
KOMIIETEHIIUH, IPElyCMOTPEHHBIX IIPOIPAMMOM.



