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JIncer akryaauszanun padoueil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peaymzaruu B 2022 - 2023
yueOHOM Toy Ha 3aceqaHuu kadeapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XPKYJ'II/IC

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2023 - 2024
yueOHOM Toy Ha 3aceqaHuu kadeapsl DuznKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XPKYJ'II/IC

Pabouas nmporpamma nepecmMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2024 - 2025
y4eOHOM TOJly Ha 3aceqanuu Kadgeapbl Du3nku

[Iporokonm oT 20 1. Ne

3aB. kadeapoii M.B.Xp}(ynﬂc

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzauu B 2025 - 2026
y4eOHOM TOJly Ha 3aceqanuu Kageapbl Du3nku

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii M.B.Xp}(ynﬂc

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2026 - 2027
yueOHOM roy Ha 3aceqaHuu kadeapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XPKYJ'II/IC




1 Ilesin ocBOeHMS TUCHMILINHBI (MOXYJIA)

LensiMu OCBOEHUS AUCHHUIIINHBI «(U3HKaY» SBISIOTCSA: OBJaZeHUE 0a30BbIMU 3HAHUSIMU
OCHOBHBIX (PU3MYECKMX 3aKOHOB M METOJOB KIJIACCHYECKOW W COBPEMEHHON (QH3UKH s
TEOPETUYECKOr0 U HKCIIEPUMEHTAIBFHOTO UCCIEI0BAHUS U PELICHUS 3a7a4, BO3HUKAIOIIUX MPU
JanpHeimeM o0y4yeHUH U B OCTeIyIoNe TpoecCnoHaIbHON AesITeIbHOCTH.

OTH L€ JOCTUTAIOTCS B XO/I€ BHITMIOJHEHUS CIEAYIONINX 3a/1a4:

— 03HAKOMJICHHE CTYJCHTOB C COBPEMEHHOM (pU3HUecKoi KapTUHOM MUPA, C OCHOBHBIMU
KOHIEMIUSAMH, MOJIEISIMU, TEOPUSIMH, OMUCHIBAIOIIMMH MOBEJICHHE 00BEKTOB B MUKPO-, MAKpO-
Y METaMHpE;

— puoOpeTeHNEe HAaBBIKOB HKCIIEPUMEHTAIILHOTO UCCIIEI0BaHUS (PU3NUECKUX MPOIIECCOB,
OCBOCHHE METO/IOB MOIYYEHHUS U 00paOOTKH IMIIUPHUYECKON HH(OPMAITHH;

— M3yYEHUE TEOPETHUECKUX METOJOB aHaimu3a (U3MYECKUX SBJICHHM, pacueTHBIX
IpOIEelyp U AITOPUTMOB, HarOoJIee MHUPOKO MPUMEHSIEMBIX B (PU3HKE;

— OCBOEHHE METOJIOB MOJTYUYCHHUS U 00pabOTKH IMITUPUIECKON HH(DOpMAINK;

— (QopMHpOBaHHE Yy CTYACHTOB €CTECTBEHHOHAyYHOTO MHPOBO33PEHHUS, KYIbTYPHI
MBIIIJICHUS, PA3BUTHE CIIOCOOHOCTH K OOOOIIEHHUIO, MMOCTAHOBKE 3a7a4l M BBIOOPY MyTeHl ee
pelieHus.

2 MecTo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

Jucuunnraa ®dusuka BXoIuT B 0a30BYI0 4acTh y4yeOHOTO IUIaHa 00pa3oBaTelIbHOMN
HPOTPAMMBI.

Jis  u3ydeHWs  JAWCUUIUIMHBI  HEOOXOAWMBI  3HaHMA  (YMEHHUS,  BIAJICHUA),
c(OpMUPOBAHHBIE B PE3Y/IbTaTe N3YUCHUS TUCIUIUTIH/ IPAKTHK:

Jucrmnnaa  «®Pusmka» BXoauT B 0a30ByI0 4acTh  MAaTEeMaTHYECKOTO |
€CTECTBEHHOHAYYHOTO ITUKJIa AUCIUILTUH 00pa30BaTeIbHOIO CTaHAapTa OaKaiaBpHuara.

Jnst  w3ydeHWs ~ JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHMS  (YMEHHS,  BIIQJICHHS),
c(OpMHPOBAHHBIE B PE3YNbTATE U3YUCHHUS CIEAYIOUINX Pa3/eIOB MAaTEMaTUKH, OJTYYECHHBIX B
obmeoOpazoBaTenbHOM  mikoJie:  auddepeHuanbHoe W WHTErpalbHOE  HMCUYHUCIICHHE,
muddepeHraIbHbIe ypaBHEHHsI, BEKTOPHBIN aHain3. 3 MIKOIBHOTO Kypca XMMHUU HEOOXOTUMO
3HaHME CIIEIYIOMNX Pa3JesioB: NEPHOANIECKAsT CUCTEMa JIEMEHTOB M €€ CTPYKTypa, CTPOCHHE
aToMma, JJIEKTPOHHBIE M 3JIEKTPOHHO-rpaduyeckue (OopMysbl JIEMEHTOB, OCHOBHBIC 3aKOHBI
XMMHH, STTEKTPOXUMHUS.

3HaHus (YMEHUs, BIAJCHUS), MOJTYICHHbBIC TIPYU W3YYCHUH TAHHOW TUCIUILUIMHBI OyayT
HEOOXOIUMBI 17151 U3YUECHUSI AUCIUILIINH/TPAKTUK:

TeopeTnyeckas MexaHuKa

DNEKTPOTEXHUKA U AJIIEKTPOHUKA

Jeranu mammHa

ConpoTuBiieHUE MaTEPUATIOB

MammHoCTpOouTEIbHBIE MAaTEPHUAIIBI

OCHOBBI TEOpUH TPEHUS U U3HAILNBAHUS

MexaHuKa >XKUIKOCTH U ra3a

Teopus MalH U MEXaHU3MOB

3 Komnerenuuu ody4yarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHUS

AUCHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3y1bTAThI 00yUeHH s

B pesynbrate OCBOCHHS AUCHUILTUHBI (MOAYisl) «DHU3MKa» O0yJaromUHCs OJKEH
001agaTh CIeAYIOIUMU KOMIETEHIUSIMMU:



CTpyKTypHBIii [Tnanupyemplie pe3yabTaThl 00yICHUS
JJIEMECHT
KOMIIETEHIINH
OIIK-1 CIIOCOOHOCTHIO K TPHOOPETEHUIO C OOIBINION CTETIEHBIO CaMOCTOSTEIIHHOCTH HOBBIX

3HAaHUU C UCTOJIb30BAaHHEM COBPEMEHHBIX 00pa30BaTENbHBIX U HH(POPMALIMOHHBIX TEXHOJIOTUI

3HaThb

OCHOBHBIE TEPMUHBI, OTIPECIICHUS U TIOHATUS (PU3HUKH.

OcCHOBHBIE METObI UCCIIETOBAHUI UCIIOIb3yEMBbIX B (DHU3HKE.
DopMyTUPOBKH U MAaTEMATHUECKOE ONMcaHue PyHIaMEHTAIbHBIX 3aKOHOB
MPUPO/BI B 00JIACTH MEXaHUKH, TEPMOAMHAMUKH, dJICKTPUUECTBA U
MarHeTu3Ma, ONTHKU U aTOMHOU (PHU3HKH.

YmMmern

Briaensates 3HaunMBbIe (haKTOPBI, OMPEICIISIONINE XO1 ¥ TeUeHUEe (PU3NIEeCKIX
MPOLIECCOB.

[Tonp3oBaTbes TabnMLIaMu, yUeOHOM, CIPaBOYHON U METOAUYECKOM
JIUTEPATYPOil.

Hcnonk3oBate mpocreiimme Gu3ndeckue MOISTH ISl OMUCAHUS PeaTbHBIX
MIPOLIECCOB, MIPH MOMOIIK TPUOOPOB U3MEPSITH PUINUECKHE BEINIMHBI U
MIPOU3BOIUTH 00PAOOTKY IKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB.

CocTaBnaTh palnroHaIbHbIE TAOIHUIIBI IKCIEPUMEHTATbHBIX JaHHBIX.
[TpumeHsITh PU3NUECKUE 3aKOHBI JJIsI PEIICHUS IPAKTUYECKUX 3a/1a4.
OOBACHUTSH SBJICHUS U MPOIIECCHl HA OCHOBE MPECTaBICHUN 0 (PU3HIESCKON
KapTUHE MHpA.

Bri6upats mpubopsl ¢ mpeaeaMu H3MEepeHN, HE0OXOAMMBIMHU TS TAHHBIX
M3MEPEHUH, ONpeAesaTh LeHY JeJIeHUs, TIOKa3aHus NpudopoB,
MOTPEIIHOCTh U YMETh IPalyupoBaTh IIKay MPUOOPOB.

CoCTaBIATh OTYETHI [0 BBITOJIHEHHBIM SKCIIEPUMEHTAIILHBIM padoTam,
YMETb JIeaTh BHIBOJIBI.

Bnanets

HaBbikamu BbITOTHEHHS (PU3MYECKUX IKCTIEPUMEHTOB U OLIEHKU MX
pE3yJIbTaTOB.

[Tpuemamu pa®OTHI ¢ U3MEPUTEIBHON anmapaTypoi.

HaBblkaMy pakTHYECKOr0 MPUMEHEHUS 3aKOHOB (DU3UKH.

HIIK-1 ymeHnueM ucrnoib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIUH B
HpO(i)eCCI/IOHaJIBHOfI JACATCIIbHOCTH, HpI/IMeHSITB MCETOAbI MATCMATHUYCCKOI'O aHAJIN3a U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIIBHOTO MCCIICIOBAHUS

3HaThb

OCHOBHBIE 3aKOHBI (DU3UKH;

CIIE/ICTBHSA U3 3TUX 3aKOHOB;

($U3NYECKYIO CYIIHOCTD SIBJICHUI U MPOLIECCOB, MPOUCXOISIINX B IPUPOJE;
(bHU3MKO-MaTeMaTHYECKU anmapaT, IPUMEHSIOMUICS 11 ONMCAHHS
3aKOHOB (pH3MKH;

METO/Ibl aHATHM3a U MOJICIIUPOBAHUS CJIOXKHBIX (PU3NYIECKUX TPOLIECCOB;
METOABI M MOJIXOAbI K TEOPETHYECKOMY U HKCIIEPUMEHTATBHOMY
UCCIIEIOBAaHUIO, IPUMEHSIEMbIE B (PU3HKE U pacTIpOCTPAHSIONINECS Ha
Apyrue obJacTu 3HAHUH




VYmeTh

pacrno3HaBaTh 3G (HEeKTHBHOE pelieHrne oT Hed((HEeKTUBHOTO;

OOBSICHATH (BBISBIISITH U CTPOUTH) THITHYHBIC (PU3MUECKUE MOICTH JIJIS
OIMCaHMS PEaIbHBIX MPOIIECCOB,

BBEIOMPATH METOIbI UCCIICIOBAHMS, C TOMOIIBIO IPUOOPOB;
npuoOpeTaTh 3HaAHUS B 007aCTH (HU3UKU, TPUMEHUMBIE JIJIs1 PEIICHHS
WHXEHEPHBIX 33]1a4;

KOPPEKTHO BBIPAKATh U apTYMEHTHPOBAHHO 0OOCHOBBIBATH TTOJI0KECHUS
MPEeIMETHOM 00JIaCTH 3HAHWSI.

U3MEPSITh (PU3NICCKUE BEITMIMHBI.

MPUMEHSITHh (PU3NIECKIE 3aKOHBI U PU3NKO-MATEeMAaTUIECKUH amnmapar B
npoeCCHOHATTLHOMN IeATEIbHOCTH; HCITOJIE30BaTh UX HA
MEXIUCHUTIITNHAPHOM YPOBHE;

Bnanets

HABBIKaMU pelieHus] GU3NIECKUX 3a/1a4;

HaBBIKAMH pa0OTHI C IIUPOKUM KPYroM GU3MIECKUX PUOOPOB U
000pynOBaHUS;

croco6aMu JeMOHCTPALUY YMEHHSI aHAJIU3UPOBATh TEOPHUIO IIPU PEILICHUU
WHXEHEPHBIX 33]1a4;

HaBbIKaMU M METOAMKAMHU 0000IIEHHSI pe3yJIbTaTOB 3KCIIEPUMEHTAIBHON
NesITeTbHOCTH;

croco6aMy OIIeHUBAHUS 3HAUMMOCTH U MPAKTUYECKOW MPUTOTHOCTH
MOJTy4YEHHBIX PE3yJIbTATOB;

OCHOBHBIMH M€TO/IaMHU (PM3HUECKUX HCCIIEA0BaHUHN B TPO(eCcCHOHANBHOM
o0acTu, MPaKTHYECKUMH YMEHHUSMH U HABBIKAMU MX UCTIOJIB30BAHUS;
POECCHOHAIBHBIM SI3IKOM B 00J1aCTH (PU3HKH;

croco0amMu COBEPILIEHCTBOBAHUS NMPO(ECCHOHANBHBIX 3HAHUNA U YMEHUN
MyTE€M HCIOJIb30BAHUS BO3MOKHOCTEN HHPOPMAIIMOHHOM Cpebl.
METOJIaMU MPOBeICHUs GU3NUECKUX U3MEPEHH, pacueTa BEITMYNH, aHATH3a
MOJIyYEHHBIX JaHHBIX;

HABBIKaMU TUIAHUPOBAHUS UCCIIEIOBATEILCKOTO TIpoIecca ¢
HCIOJIb30BAaHUEM COBPEMEHHBIX 00pa30BaTeIbHBIX U HH(POPMAIIMOHHBIX
TEXHOJIOTHI;




4. CTpykTypa, 00bEM U coep:KaHue AUCHUIINHBI (MOAYJIST)
OO6mas TpyA0€MKOCTh AUCIUIUTMHBI COCTaBsAeT 15 3adueTHbIX eauHuI 540 akaa. 4acoB, B TOM
JHCIIC:

— KOHTaKTHas paboTa — 42,8 akaj. 4acoB:
—ayauTopHas — 36 akaJ. 4acos;

— BHeayaIuTOpHasd — 6,8 akajl. 4acoB;

— caMocTosTenbHas pabota —475,9 akaj. 4acos;

— B (hopme npakTudeckoit moarotToBku — 0 aka. 4ac;
— MOJrOTOBKA K hK3ameny — 17,4 akan. yac

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac

®dopma aTTeCTaI|U - SK3aMEH, 3a4eT

AynauropHas = =
KOHTaKTHas pabora E 5 dopmMma TeKyIero
Pazzen/ Tema 2 (B axaz. 1acax) E E‘ Bux . KOHTpOJIA Kon
[ — = 8 O |caMOCTOATENLHOH | yCNIeBAEMOCTH 1 KOMITETEHIIHH
o = padoThI IIPOMEKYTOUHOMH
n1a6. | mpakr. | € 3
Tlex. 23 aTTecTaluu
3aH. 3aH. | O
1. Mexanuka
Brinonnenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
JICKIMH, U3Y4YCHHUE padoThI
TEOPETUIECKOTO "[Ipumenenne
Marepuana, 3aKOHOB
HOATOTOBKA K COXPaHEeHHUs IS
1.1 Kunemaruka BBITIOJTHEHUIO U ONpENENICHUS JK-1
MOCTYNaTEIbHOTO u 0,5 30 00paboTka CKOPOCTH TI0JIeTa OTIK- 1’
BPaIIaTeIbHOTO BIKCHUS pe3yNbTaToOB mymnu".
71ab0PaTOPHBIX Brimonnenne
pabor, perienue KOHTPOJIbHOU
WHAUBHYaJTbHBIX pabotsr Ne 1
KOHTPOJIBHBIX "MexaHuKa.
pabot MosekynspHas
busuka u
| TepMOoauHaMuKa"
Boimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKIUH, U3y4YeHHUE paboThl
teoperudeckoro | Nel'"llpumenenue
Marepuana, 3aKOHOB
HOATOTOBKA K COXPaHEeHHUs IS
1.2 JuHamuka BBITIOJTHCHUIO oTnpeeeH s
ATIK-1,
HOCTYNATENbHOTO u 0,5 2 0,2 25 00paboTka CKOPOCTH TI0JIeTa OIK-1
BpaIIaTeIbHOTO BIDKCHUS pe3yNbTaToOB mymu".
71ab0PaTOPHBIX Brimonaenne
pabor, perieHue KOHTPOJIbHOU
WHAUBHYaJTbHBIX pabotsr Ne 1
KOHTPOJIBHBIX "MexaHuKa.
pabot MosekynspHas
busuka u
TepMoauHaMHKa"




Brinonsenue u
3aIIuTa
IIpopabotka n1abopaTopHO’
JICKIMH, U3yYCHHUE padoThI
teoperuueckoro | Nel"IIpumenenue
Marepuana, 3aKOHOB
MOJIrOTOBKA K COXpaHEeHUsI IS
BBIIIOJTHEHHUIO U ompeeIeHus
1.3 3akoHBI COXpaHEHHS B P HIIK-1,
0,5 | 2/0,81 1 21,8 obpaboTka CKOPOCTH I10JIeTa
MEXaHUKe " OIIK-1
pe3yJIbTaToOB mynu".
11a00paTOPHBIX Brimonnenue
pabor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 1
KOHTPOJIBHBIX "MexaHuKa.
pabor MornexymsipHas
¢busmka u
TepMoJMHaMuKa"
Boimonuenue u
3ammra
IIpopaboTka nabopatopHoi
JIEKIUH, U3y4YeHHUE paboThl
teoperudeckoro | Nel'"llpumenenue
Marepuana, 3aKOHOB
HOATOTOBKA K COXPaHEeHHUs IS
BBINOJIHEHHIO U OTnpeieNeH s
1.4 MexaHnuecKHe pelt JUTK-1,
1 30 00paboTka CKOPOCTH TI0JIeTa
KoJIe0aHus ¥ BOJIHBI " OIIK-1
pe3yabTaToB myu'".
71ab0PaTOPHBIX Brimonaenne
pabor, perienue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 1
KOHTPOJIBHBIX "MexaHuKa.
pabot MosekynspHas
busuka u
TepMOoauHAMHuKa"
Wroro no paspeny 2,5 14/08U ] 1,2 |106,8
2. MonekynspHas ¢uzuka wu
TEPMOJIMHAMUKA
Brimonuenue u
3ammra
IIpopaboTka - .
JIEKUNH, H3yIeHHE #abopatopHoii
» M3V pabotst Nel4
TEOPETUYECKOTO "
Onpenenenue
Marepuana,
HOATOTOBKA K MOKa3aTens
2.1 Crarucruyeckas ¢u3uka anuabatsl y
BBITIOJTHEHHUIO U
u Metonaom Kiemana JIIK-1,
1105 30 obpaboTka "
MOJIEKYJISIPHO-KUHETUYECKAs u Jlezopma". OIIK-1
pe3yJIbTaTOB
Teopus Brimonnenue
11a00PaTOPHBIX N
aboT, pemmeHue KOHTPOJIbHOM
I/III)-IILI/IBI:II[ aJBHbBIX paGotet Ne I
Y "MexaHuKa.
KOHTPOJIBHBIX
MonekynsipHas
pabot
busuka u
TepMOoauHAMuKa"




Brinonsenue u
3aIIuTa
IIpopaboTka i .
JICKIMH, U3ydeHHue AabopaTopHoit
» 13y paboter Nel4
TEOPETUUECKOTO "
Onpenenenue
Marepuana,
MOKa3aTens
MOJIrOTOBKA K
anuabatsl Y
BITOHCHHIO 1 meronoM Kiemana JIIK-1
2.2 TepMmomuHaMuKa 1 2121 0,2 28 00paboTka " ’
u Jlezopma". OIIK-1
pe3yabTaToB
Brimonuenue
71ab0PaTOPHBIX N
a0or, pelieHye KOHTPOIBHOR
HpH/:[HBI:I;:r[) QJBHBIX padotet Ne 1
Y "MexaHuKa.
KOHTPOJIBHBIX
MonekynsipHas
pabot
busuka u
TepMoauHaMuKa"
Wroro no paspeny 1,5 221 0,2 58
3. DAEKTPUYECTBO U MarHeTU3M
Brinonsenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacumupeHue
Marepuana, npezena
MOJIrOTOBKA K HU3MEpeHUs
BBITIOJTHEHHUIO U amrepMmeTpa u
3.1 DEKTPOCTATHHECKOS 1 0,2 15 o0paboTka BOJ'HI:TMC’II“) a JUIK-1,
none ’ P p OIIK-1
pe3yJIbTaToOB MOCTOSIHHOTO
11a00PaTOPHBIX ToKa".
pabor, perieHue Beinonuenue
MHIUBHIYAIbHBIX |  KOHTPOJBHON
KOHTPOJIbHBIX pabotsr Ne 2
pabot "DNeKTpUIECTBO U
MAarHeTH3M.
Bonnosas ontuka"
Brinonsenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacmupeHue
Marepuana, npezena
MOJIrOTOBKA K HU3MEpeHUs
BBIIIOJTHEHHUIO U amIrepMmeTpa u
32 DIEKTPOCTATHIECKOE PMETP HIIK-1,
0,5 0,2 10 obpaboTka BOJIETMETpaA
T10JIE B BELIECTBE OIIK-1
pe3yabTaToB MIOCTOSIHHOT'O
11a00paTOPHBIX TOKa".
palor, perieHue Brimonnenue
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIbHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MarHeTH3M.
Bonnosas ontuka"




Brimonsenne n

MarHeTH3M.
Bonnosas onruka"

3aIIuTa
IIpopabotka n1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacumupeHue
Marepuana, npezena
MOJTOTOBKA K U3MEpeHUs
33 HocTosHHb BBIIIOJTHEHHUIO U amIrepMmeTpa u JUIK-1,
. 0,5 | 421 10 00paboTka BOJIETMETPA
JJIEKTPUYECKUI TOK OIIK-1
pe3yJIbTaToOB MOCTOSIHHOTO
11a00PaTOPHBIX ToKa".
palor, perieHue Beinonnenue
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIbHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MarHeTU3M.
Bonnosas ontuka"
Boimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKIUH, U3ydeHHE pabotbr Ne24
TEOPETUIECKOTO "Pacmmpenue
Marepuana, npezena
HOATOTOBKA K N3MEpeHHs
34 Maranthoe mone B BBITIOJIHECHUIO U amrepMmerpa u JUIK-1,
1 0,2 10 00paboTka BOJIETMETpA
BaKyyM€ U B BEILECTBE OIIK-1
pe3yJIbTaTOB MIOCTOSIHHOTO
11a00paTOPHBIX TOKa".
palor, perieHue Beinonnenue
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIBHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MarHeTH3M.
Bonnosas ontuka"
Beimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKIUH, U3y4eHHE pabotbr Ne24
TEOPETUIECKOTO "Pacmmpenue
Marepuana, npezena
HOATOTOBKA K HU3MEpeHHs
3.5 DNeKTpOMarHuTHas Bbmg HH66HHK) " MIepMeTPa 1 JIIK-1,
— 0,5 15 ob6paboTka BOJIBTMETpA OIK-1
pe3yNIbTaToOB MIOCTOSIHHOTO
11a00paTOPHBIX TOKa".
pabor, penieHue Beinonnenue
MHIUBHIYATbHBIX |  KOHTPOJBHOMN
KOHTPOJIbHBIX pabotsr Ne 2
pabort "DNeKTpUIECTBO U




Brimonsenne n

Boanosas u
KBaHTOBAas ONTHKA"

3aIIuTa
IIpopabotka n1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacumupeHue
Marepuana, npezena
MOJTOTOBKA K U3MEpeHUs
3.6 DnexTpuieckre BBITIOJTHEHHIO 1 aMmmepMerpa u JIIK-1
KoneOaHust U HEepEeMEHHbIH 0,5 20 00paboTka BOJIETMETPA OIK- 1’
TOK pe3yJIbTaToOB MOCTOSIHHOTO
11a00PaTOPHBIX ToKa".
palor, perieHue Beinonnenue
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIbHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MAarHeTusM.
Bonnosas ontuka"
HWroro no pazneny 4 421 0,6 80
Wroro 3a cemectp 8 110/4,8U 2 2448 3K3aMCH
4. BonHoBas 1 KBaHTOBAasI ONTHKA
Beimonuenue u
3aIIuTa
IIpopaboTka nabopaTtopHoi
nekuuil, usyuenue| pabotel Ne34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUIUHBI CBETOBO
HOATOTOBKA K BOJIHBI U
4.1 OJneKTpoMarHuTHbIE 02 17.1 Bb?gg;e;if " HT;;ZEZ&%‘;:E; AIIK-1,
BOJIHBI ’ ’ " OIIK-1
pe3ylIbTaToOB pemerku".
71ab0PaTOPHBIX Brimonaenne
pa0or, perieHue KOHTPOJIbHOM
WHAUBHYaJIBHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MarHeTusm",
Bonnosas u
KBaHTOBAs ONTHKA"
Beimonuenue u
3aIIuTa
IIpopaboTka nabopatopHoi
nekuuil, usyuenue| pabotel Ne34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUIUHBI CBETOBOI
HOATOTOBKA K BOJIHBI
4.2 Hurepepenus 1,3 0,5/0,51 20 Bb?g;a%e;if ! ;ﬁﬁ;ﬁiﬁ%ﬁi JUIK-1,
CBETOBBIX BOJIH ’ T " OIIK-1
pe3ylIbTaToOB pemerku".
71ab0PaTOPHBIX Brimonaenne
pabor, perieHue KOHTPOJIbHOM
WHAUBHYaJIBHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MardLerusm",




Brimonsenne n

3aIIuTa
IIpopabotka n1abopaTopHO’
neKiuid, u3yuenue |  paboter Ne34
TEOPETUUECKOTO "Onpenenenue
Martepuania, JUTMHBI CBETOBOM
MOJTOTOBKA K BOJIHBI U
4.3 Jlugpaxums - cBeTOBLIX 1| 22m 20 Bbglg;a}%eoiif ' n?;;ii%iﬁ; AUIK-1,
BOJIH " OIIK-1
pe3yJIbTaToOB pemeTku".
71abopaTOPHBIX Beimonaenne
palor, perieHue KOHTPOJIbHOU
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpUdecTBO U
pabot MarHeTusm",
Bonnosas u
KBaHTOBas ONTHKA"
Boimonuenue u
3aIuTa
IIpopaboTka nabopatopHoi
nexkuuil, usyuenue| pabotel Ne34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUIUHBI CBETOBO
HOATOTOBKA K BOJIHBI U
BBITIOJTHCHHIO U XapaKTEePUCTHK JUIK-1
4.4 KBaHTOBasI ONTHKA 2 0,5 20 00paboTka JTUPPAKIIHOHHON OIIK- 1’
pe3yabTaToB pemerku".
71ab0PaTOPHBIX Brimonaenne
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MarHeTusm",
Bonnosas u
KBaHTOBas ONTHKA"
Wroro no pazneny 4,5 | 3/2,51 77,1
5. KBanToBast, aToMHast u siiepHast
¢dusuxa
Brinonsenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
JICKIMH, U3Y4YCHHUE paboTs! 34
TEOPETUUECKOTO "Onpenenexnue
Martepuaia, JUTMHBI CBETOBOM
MOJTOTOBKA K BOJIHBI U
BBITIOJTHEHHUIO U XapaKTEePUCTUK JIK-1
5.1 KBaHTOBast MEXaHUKa 2104 40 00paboTka JU(PaKIUOHHON OHK-I’
pe3ynbTaToB pemetku".
71abopaTOPHBIX Beimonaenue
pabor, perieHue KOHTPOJIBHOM
WHIUBUAYaJIbHBIX pabotsr Ne 2
KOHTPOJBHBIX | "DIeKTpHUECcTBO U
pabot MarHeTusM.

Boanosas u

KBaHTOBas oNnTHKa"




Brimonsenne n

1

3aIIuTa
IIpopabotka n1abopaTopHO’
JICKIMH, U3yYCHHUE pabotsr 34
TEOPETUUECKOTO "Onpenenenue
Martepuania, JUTMHBI CBETOBOM
MOJIrOTOBKA K BOJIHBI U
BBIIIOJTHEHHUIO U XapaKTEePUCTUK JUIK-1
5.2 ®Ousuka aToMa 0,4 | 3/0,51 40 00paboTka Ju(pPaKIUOHHON OIK- 1’
pe3ynbTaToB pemerku".
n1abopaTOPHBIX BeinonHeHne
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpUdecTBO U
pabot MarHeTU3M.
Bonnosas u
KBaHTOBas ONTHKA"
Boimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKLMI, H3y4YEHHUE pabotsl 34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUTAHBI CBETOBOU
HOATOTOBKA K BOJIHBI U
BBITIOJIHECHUIO U XapaKTEePUCTUK JUIK-1
5.3 Slnepuas pusmka 0,5 | 2/11 40 00paboTka JTUPPAKIIHOHHON OIIK- 1’
pe3yabTaToB pemerku".
71ab0PaTOPHBIX Brimonaenne
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MarHeTU3M.
Bonnosas u
KBaHTOBas ONTHKA"
Beimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKLMH, H3y4YEeHHUE pabotsl 34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUTAHBI CBETOBOU
HOATOTOBKA K BOJIHBI
5.4 @uznka sIEMEHTapHBIX BBITIOJIHCHUIO XapaKTEePUCTUK JUIK-1
YacTUI[ M  COBPEMCHHas 0,2 34 00paboTka JTUPPaKIIHOHHON OIIK- 1’
(usnyeckast KapTUHA MHUpPa pe3yabTaToB pemerku".
71ab0PaTOPHBIX Brimonaenne
pabor, penieHue KOHTPOJIBHOM
WHIUBUAYaJIbHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpHIecTBO U
pabort MarHeTH3M.
Bonnosas u
KBAaHTOBAs ONTHKA"
Wroro no paspeny 1,5 | 5/1,51 154
Wroro 3a cemectp 6 8/41 231,1 3a4éT
WITOro 1o AMCLHUIUINHE 14 |18/8,8 1 475,9 9K3aMeH, 3a4eT ATIK-1,0TIK-




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IWYHBIX BHUAOB y4ueOHOW paboTel Hambosee 3(hdexTuBHBIC
pe3yabTaThl OCBOCHUS TUCHMIUIMHBI «DH3HMKa» AT TPAAULMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJOTHHM, TEXHOJOTMU  MPOOJIEeMHOro  OOy4eHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUH,
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTUH.

1. TpanuuuoHHble 00pa3oBaTeNbHbIE TEXHOJOTHM OPUEHTHPYIOTCS HAa OPraHU3aluio
00pa30BaTEeNbFHOTO  MpoIlecca, TMPEANONATAONIYI0 TPSAMYI0  TPAaHCIALMIO 3HAaHUM  OT
npenojaBaTesss K CTyIeHTY (IPEeuMYIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHasi qesITeIbHOCTh CTYJCHTAa HOCUT B TAKUX YCJIOBHSIX, KaK IPaBUIIO,
pETPOIYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJAULUOHHBIX TEXHOJIOTHIA:

WndopmanvonHass  Jekmuss -  MOCIEAOBAaTEIbHOE M3JIOKEHHE  Marepuajia B
JTUCLUUTUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

Cemunap — Oecera npernojaBatess U CTyICHTOB, 00CYKJCHHE 3apaHee IMOATrOTOBICHHBIX
COOOILEHWH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIS BCEX IepeyHeM
peKoMeHayeMol 00s13aTeIbHOM U JOTIOJTHUTEIBHOM JTUTEPATYPHI.

[IpakTiueckoe 3aHsTHE, MOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHHUH M HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

Jlaboparopnas pabota — opranuzarys y4eOHOH paOOThI C peaTbHBIMU MaTePUATLHBIMU U
UH(POPMALIMOHHBIMH OOBEKTaMM, HKCIEPUMEHTAJIbHAs pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peanbHBIX OOBEKTOB.

2. TexHonoruu npoOIEeMHOr0 0OydeHUs] — OpraHu3alus 00pa3oBaTENLHOrO Mpolecca,
KOTOpasi MpeJroiaraeT MoCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3JaHHE YYEOHBIX MPOOIEMHBIX
CUTYaIU JUIsl CTUMYJIUPOBAHUSI aKTHBHOM MTO3HABATEIBHOM A€ATEIBHOCTH CTYICHTOB.

®opMbI yUeOHBIX 3aHATUH ¢ UCTIOJIb30BAaHUEM TEXHOJIOTHI MMPOOJIEMHOT0 O0yUCHHUS:

[IpobnemHass JneKIUs — W3JIOKEHUE MaTepHaja, Mpearoiarainee MOCTaHOBKY
NpoOJEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAY4YHBIX IOIXOOB,
aBTOPCKHE KOMMEHTApUH, CBS3aHHBIE C Pa3IMYHBIMU MOJEISMHU HHTEPIPETALUU H3y4aeMOro
MarepHaa.

[IpakTuueckoe 3aHsATHE B (opMe NpaKTHUKymMa — OpraHu3aIus ydeOHOH paboThI,
HalpaBJIeHHAas Ha pPELICHHE KOMIUICKCHOM Yy4eOHO-IIO3HABaTENbHOW 3ajauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HaBBIKOB.

3. HTepakTHBHBIE TEXHOJIOTUH — OpraHu3anus o0pa30BaTENbHOTO Mpolecca, KOTopast
IpeJnoiaraeT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUaCTHUKOB, TIOCTHKEHUE HA 3TOM
OCHOBE JIMYHOCTHO 3HAUMMOro JUIsi HHX o0Opa3oBaTeNbHOrO pesynbraTa. Hapsmy co
CHEIMAIM3UPOBAaHHBIMA ~ TEXHOJOTHSIMU  TaKOro  poja  MNPUHIUI  HUHTEPAKTUBHOCTH
NPOCIEKUBACTCSI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHUH.
HHTepaKTUBHOCTH MOAPA3yMEBAET CyOBEKT-CyOhEKTHbBIE OTHOIIEHHUS B X0Jle 00pa30BaTeIbHOTO
npoliecca 1, Kak clieficTBUe, GOPMHUPOBAHUE CAMOPa3BUBAIOLIEHCS MH(OPMAIIMOHHO-PECYPCHOM
CpPEIBL.

@®opMbl yueOHBIX 3aHSATHH C HMCIOJB30BAaHUEM CIICLUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexnust «0OpaTHOM CBS3M» — JEKIUSA—TIPOBOKAIMA (M3JI0KEHHE MaTepualia ¢ 3apaHee
3aIIaHUPOBAHHBIMU OITUOKAMH), IEKIHA-0ece1a, TEKIHUI-TUCKYCCHSI.

CemuHap-IUCKycCUsl — KOJUICKTUBHOE OOCYXKIACHHE KakKoro-JInbo CIIOpPHOrO BOIpOCa,
npoOsieMbl, BBISIBJICHHE MHEHHM B Trpymne (MEXIpyNmoBOM Juajior, IUCKycCHS Kak
CIIOp-JMaJor).

4.  HWNubopMallmOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHble  TEXHOJOTUU  —
opranu3zanysi 00pa3oBaTeIbLHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUH CIEUATM3UPOBAHHBIX
IIPOrPaMMHBIX Cpell U TEXHUUYECKUX CPEJICTB pabOThI ¢ HH(pOpMaLUeH.



@opMbI y4eOHBIX 3aHSATHH C HCIOJIB30BAHHEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH:

Jlekuus-Buzyanuzanusi — HW3JI0KEHUE COJACP)KAHUS COMPOBOXKAACTCA IPE3EHTALMUECH
(meMoHCTpaIeil yueOHbIX MaTepuasoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUCOMATEPHUAIIOB).

[TpakTdeckoe 3ausTHE B (hOpME IPE3CHTAIIMU — IPEJICTABICHUE PE3YIbTATOB MPOCKTHOM
WJIM UCCIIEIOBATENbCKOM €SI TELHOCTH C UCIIOJIb30BAHUEM CIIEIIMATTM3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTONMYECKOE 00ecTedeHHe CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
IIpencraBieHo B IpUI0KEHUU 1.

7 OneHOYHbIE CPeICTBA ISl IPOBeIeHUs MPOMEKYTOUYHOM aTTeCTaAlMU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. lemunuenko, B.M. ®usuka [DnekTponHblii pecypc] : yueonuk / B.U. Jdemumauenxko,
N.B. demumguenko. — 6-e¢ uzn., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
nocrtyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nenoB, C.M. ®wuszuka: Mexanuka. MexaHuueckne KoJieOaHWUS W  BOJIHBI.
MonexynspHas ¢usuka. TepmonuHamuka [OnekTpoHHBIN pecypce] : YueGHoe mocobue / C.H.
Ky3nenos. - 4-e uzn., ucnp. u aoi. - M.: Byzosckuii yaeonuk: HUL] MTHOPA-M, 2014. - 248 ¢. —
Pexum J0CTyma: http://new.znanium.com/bookread2.php?book=412940 — ISBN
978-5-16-101026-6

3. Ky3uenos, C.1. ®usuka: OCHOBBI 3JIEKTPOIMHAMUKH. DJIEKTPOMAarHUTHBIEC KOJEOaHUs
¥ BOJIHBI [ DNIeKTpOoHHBIHN pecypc] : Yuebnoe nocodue / C.U. Ky3Henos. - 4-¢ u3., ucnp. u J101. -
M.: ByzoBckuit yuebnuk: HUIL[ HNH®OPA-M, 2015. - 231 c¢. — Pexum pgocryma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyzneunos, C.M. ®usuka. BonHoBas ontuka. KBaHTOBas mnpupoja H3JIy4eHHS.
DJIEMEHTHI aTOMHOM | siiepHOU pu3uku [DnekTpoHHBIH pecype] : Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e uzn., nepepad. u gon. - M.: Byzos. yue6.: HUL] THOPA-M, 2015 - 212 c. —
Pexum JOCTYyTIA: http://new.znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

0) lomostHuTEILHASI IUTEPaTypa:

1. Borauera, N.}FO. Meroauka pemenus 3amad mo ¢usuke. MexaHuka [DIeKTpOHHBIN
pecypc] : yuebHoe nocodbue / N.}O. borauesa, O.H. BoctpokuyroBa ; MI'TY. - [2-e u3a., HOATOT.
no ned. u3a. 2017 r.]. - Marauroropck: MI'TY, 2018. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. ®usnKa TBEpAOro Tela, aToMa U aTOMHOTO siipa [DIEeKTPOHHBIN pecypc]: ydeOHoe
nocobue [m1s By3oB] / C.A. byrakoB [u ap.]; MarHuToropckuii roc. TeXHu4eckuit yH-T uMm. I'. U.
Hocoga. - Maruurtoropck : MI'TY um. I'. . Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true



B) MeTonnyeckue ykazaHus:

1. Mexanuka. MonekynsipHas (GuU3nKa W TEPMOJIWHAMHKA [DJIEKTPOHHBIN pecypc] :
nabopatopusbiii npaktukyMm / E.H. Acranos, 3.H. boruesa, JI.C. lomkenkosa u ap. ; MI'TVY. -
Maruautoropck :  MITY, 2016. - 3arm. ¢  TuTyan.  dkpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnektpocTaTuka M MOCTOSHHBIA TOK [DJIEKTPOHHBIM pecypce]| :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, UH-T sHepreTuku u
aBToMaTku, Kad. ¢usuxu. - Marautoropck : MI'TY, 2012. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, HO.U. IlepemeHHbIli TOK [DneKTpoOHHBIM pecypc] : mgabopaTOpHBII
npaktukyM / FO.W. CaBuenko, O.H. BoctpoknyroBa, H.1. Mumenesa ; MI'TY . - Marauroropck

MI'TY, 2018. - 3ari. c TUTYII. JKpaHa. - URL:
httons://magtu.informsvstema.ru/unloader/fileUnload?name=3529 .ndf&show=dcatalogues/1/1515

r) [Iporpammuoe odecnneuenue 1 UHTEepHeT-pecypcehl:

IIporpammHoe o6ecnneuenne

HaumenoBanue N
10 No norosopa CpoK neicTBUA JTUIEH3UU

MS Windows 7
Professional(mms  |A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
Adobe Design
Premium CS 5.5 |[K-615-110112.12.2011 OeccpouHo
Academic Edition
7Zip CBOOOJTHO 0OeccpoyHO
Adobe Reader CBOOOJTHO 0OeccpoyHO
Bpaysep Mozilla [cBOOOIHO
Fipre}f]‘oxp pacnpoctpansemoe [10 Oeccpouno
Bpayzep Yandex |cBoO0gHO 0OeccpoyHO
FAR Manager CBOOOJTHO OECCPOIHO

IMpodeccnonanbHbie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI

HazBanue xypca CchlIKa
IIICKTPOHHBIC pecypert bnbmorexn MITY mw. http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa
Harmwmonanbuasa

uHdopmarmonHo-anaautuueckass cucrema —|URL: https://elibrary.ru/project risc.asp

Poccuiickuii MHAEKC HAYYHOTO ITMTHPOBAHHUS

[Touckoas cucrema Akagemust Google (Google

Scholar)

MexnynapoaHas pedepaTuBHas "

ITOJJTHOTCKCTOBAA  CIIpaBOYHAaAsL 63_321 JaHHBIX
9 MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne T CIUNIUHBI (MOTYJIs1)

URL: https://scholar.google.ru/

http://scopus.com

MaTepI/IaJIBHO-TCXHI/I‘-IeCKOC obecrnieucHUe JUCIUIIIIMHBI BKIIFOYACT:



MartepuaabHO-TEXHUYECKOE 00eCIieUeHre TUCIIUTUTHHBI BKITFOYAET:

Y4eOHbIe ayIUTOPUH JUTS IIPOBEACHUS 3aHATHH JICKIIMOHHOTO THTIA

OcHarieHue ayaAuTopuu:

MynbTUMEIMIHBIC CPEICTBA XPAHCHHS, TIEpEAadH U MPECTABICHUS HHPOPMAIIHH.

VYyeOHas aynuTopus U1 MPOBEIeHUs JTJabopaTopHBIX paboT: JlabopaTopus «MexaHUKH,
MOJICKYJISIPHOU (DU3UKHU U TEPMOTUHAMUKI

OcHallleHue ayIuTOPUU:

JlaGopaTopHble YCTaHOBKHM, U3MEPHUTEIbHBIC MPHUOOPHI I MPOBEACHUS JTaO0OPATOPHBIX
pabort:

1. bamucTuyeckue MassTHUKH.

2. Mastauk O6epOexa.

3. ®u3nyecKuii MasTHHK.

4. Jlocka I'anpTOHA.

5. JlabopaTopHasi ycTaHOBKa JJIsl UCCJIEIOBAaHUS paclpe/esieHus TEPMO3JIEKTPOHOB 10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa JUIsl ONpEAENICHUs TOKaszaTelied aauadaTbl Y METOJI0M
Knemana u Jlezopma.

7. JJaGopaTopHasi yCTaHOBKaA JIJIsl MPOBEPKH 3aKOHA BO3PACTAaHUsS SHTPONMHU B IpoOIecce
Qg dy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS [IIAPOB.

8.JIabopaTopHasi yCTaHOBKaA Ui TIPOBEPKHU 3aKOHOB BO3PACTaHUS SHTPOIUU B MpoIiecce
TerooOMeHa.

9.YcraHoBka nabopaTopHas [ M3y4€HUS 3aBUCHMOCTH CKOPOCTHM 3BYyKa OT
temneparypsl "M®-C3-M"

10. YcranoBka mabopaTopHas JUisi HCCIEAOBAHUS TEIUIOEMKOCTH TBEPIOrO Teja
"MO-TET-M".

11. YcranoBka nabopaTopHas JJis ONPEICICHHS] YHUBEPCATBHOM Ta30BOM MOCTOSHHON
"MO-OI'TI-M".

12.Ctena nabopaTopHBIi Ta30BbIE MTPOIIECCHI.

13. MeputenbHblii HHCTPYMEHT.

VYyebnas ayautopuss Uil  TpoBeAeHHsS j1abopaTopHbIX  pabot: JlaGopatopus
«OJIeKTpUYECTBA U ONTUKM

OcHallleHue ayIuTOPUU:

JlaGopaTopHble YCTaHOBKHM, U3MEPHUTEIbHBIC MPHUOOPHI I MPOBEACHUS JTaOOPATOPHBIX
pabor:

1.JlaGopaTopHasi yCTaHOBKA JJIsl UCCIIEIOBAHUS DJIEKTPOCTATUIECKOTO MOJISI C TIOMOIIBIO
OJIMHAPHOTO 30H/1a.

2. YcraHoBKa Uil IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcraHoBka 1abopaTopHasi JIj1sl ONpeesieHNs HMHAYKTUBHOCTH COJIEHOM 1A U MAarHUTHOM
MPOHUIIAEMOCTH.

4. YcranoBka jabopaTopHas IS U3YYCHHUsS PE30HAHCA HAIPSHKEHUW W OMpeecHUs
WHYKTUBHOCTHU

5. JlaboparopHast ycTaHOBKA Il U3y4EHHs JJIMHBI CBETOBOI BOJIHBI M XapaKTEPUCTUK
TU(PPaKIMOHHON PEIIETKH.

6. JlabopaTopHasi ycTaHOBKa AJis OIpeNeieHHs] paauyca KPUBU3HBI JMH3Bl U JUIMHBI
CBETOBOM BOJIHBI C MOMOLIBIO Kosiel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa Ji ONpeEJesieHus KOHIEHTpallMu pPacTBOPOB caxapa U
IIOCTOSIHHOW BpallCHMUS.

8. ICTOYHMKM MUTaHNS TOCTOSHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Mara3un emxoctu P-513.

11 Mararuwo vanveruruncTreir Time Flactranice 1082



12. Marasuss! conpoTuBieHui P-33.
9. Marasun emxocreit Time Electronics 1071.
10. Mara3un emxoctu P-513.
11. Mara3un unnyktusHocter Time Electronics 1053.
12. Marasunsl conpotuieHuii P-33.
13. MyasTumeTps iudpoBsic MAS-838.
14. Mynstumerpsl APPA 106,203,205.
15. Ocmmnorpad ayxkananpHbd GOS-620 FG.
16. INonapumerp CM.
17.MeputenbHbIii HHCTPYMEHT.

VYuebHas ayauropusi JUIs IpoBeneHUs jJabopaTopHbIX pabot: JlaGoparopusi «Atoma,
TBEPJOTro Teja, sapay

OcHarieHue ayAuTopuu:

JlaboparopHble yCTaHOBKH, U3MEPHUTENbHBIE MIPUOOPHI AJis MIPOBEIEHUS J1a00paTOPHBIX
pabort:

1.JIaboparopnas ycranoBka ais "M3ydenus BHemHero GoTodddexra".

2. YcraHOBKa JAJIs1 M3YyYEHHs CHEKTpa aToMa BOAOPOAA M OIpPENENICHUS MOCTOSHHOM
PunGepra.

3. YcranoBka nabopaTopHas Il OTIpeieIeHus TOTeHIMala BO30YK/IeHHS Ta3a.

4. YcraHOBKa 7Sl ONPEIeNICHUs ATUHBI po0Oera 4acTull B BO3yXe€.

5. U3mepur.ckopoctu cueta Y UM2-2.

6. Monoxpomatopsl MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmmmtorpad ayxkananpabid GOS-620 FG.

9. MepuTenbHbIil UHCTPYMEHT.

VY4eOHble ayauTOpUM [UIsl TPOBEACHMSI MPAKTUYECKUX 3aHATHM, TPYNIOBBIX U
WHJUBUIyAJIbHBIX KOHCYJIbTALUI, TEKYILEr0 KOHTPOJISA U IIPOMEKYTOUHOHN aTTeCTallUuN

OcHallleHue ayIuTOPUU:

WNHuTtepakTuBHAs 10CKA, TPOEKTOD;

MynabTUMEIUHHBINA TPOEKTOP, IKPAH.

Y4eOHble ayIUTOPUU JJISl BBIIOJIHEHUS KYpPCOBOTO MPOCKTHPOBAHMSI, MTOMEIIECHUS IS
CaMOCTOSITEIIbHOU paOOTHI.

OcHarieHue ayaAuTopuu:

[Tepconanbabie KOMIBIOTEpHl ¢ maketoM MS Office, ¢ Beixomom B MHTepHET M €
JIOCTYTIOM B AJIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne Ui  XpaHeHHs] W HPOPHIAKTHYECKOTO OOCIY>KMBaHHS y4eOHOTro
obopymoBaHus

OcHallleHue ayIMTOPUU:

Crennaxu, celidsl 1y XpaHeHus: yaeOHoro obopyaoBanus. IHCTpyMEHTHI JUIsl peMOHTa
o0opyIoBaHUs.



IIpunoxenne 1.

Y4eOHO-MeTOANYECKOE O0ecTieyeHHe CAMOCTOSTEIbHOM PadoThl 00y4ar0IUXCS

[To nucuumumae «Pu3rKa NpeayCMOTPEHA ayAUTOPHAs ¥ BHEAYTUTOPHAS
CaMOCTOSTENIbHAs paboTa 00yJarOIIHXCSl.

AyIuTOpHas CaMOCTOSATENbHAs pabdoTa CTYICHTOB MPEATOJIAraeT pelieHue KOHTPOIBHBIX
3a/1a4 Ha IPAKTUYCCKUX 3aHATHUAX.

IIpuMepHbIe BAPHAHTHI KOHTPOJIbHBIX PadoT:

KonTpoabnass paGora Ne 1 «Mexanuka. MouekyasspHass ¢@u3uka "
TePMOJAMHAMHUKA)

1. Touka nBmwxkercs B iockoct XOY 1o 3akoHy: X = 2sin ot, y = 2(1 + cos t).
Haiitn nyTh, MpOWICHHBIN TEJIOM 3a 2 C, YroJI MEXAY BEKTOpaMU CKOPOCTH V M YCKOPEHUS a U
TpaeKToOpuIo ABIKeHHA y = f (X).

2. [Ilap ckaThiBaeTCs MO HAKJIOHHOM IUIOCKOCTH € yriom HakjioHa 60°. Kakyro
CKOPOCTh Oy/IeT UMETh LEHTP LIapa OTHOCUTENIbHO HAKIOHHOM IJIOCKOCTH 4epe3 2 C, €ClU €ro
HayvaJibHasi CKOPOCTh ObljIa paBHA HYJO?

3. Teno maccoit M = 1 kr, nersiee co CKOPOCThio vV = 4 M/c, pacramaercs Ha JiBa
OCKOJIKa, Macca 0gHOro u3 KoTopbix m = 0,6 kr. CKOpOCTh ATOTO OCKOJIKAa MEPHEHIUKYIISIpHA
HaYaJIbHOM CKOPOCTH TeJla U paBHa U; = 5 M/c. UeMy paBeH MOy CKOPOCTH BTOPOTO OCKOJIKA?

4. ToHkMI OAHOPOAHBIN CTEpKeHb MIMHONM L = 48 cM MOXeT BpamaTbCsl BOKPYT
TOPU3OHTAILHON OCH, MPOXOAIIEH Ha pacCcTOSTHUU 1/3 ero AJIMHBI OT OJAHOTO W3 €ro KOHIIOB.
Onpenenuth nepuoa T ManbIx KojieOaHUM CTEPKHS.

S. I"a3000pa3Hblit BOAOPOA, HAXOIUBIIMICS pH TemnepaType t =2 °C u 1aBIeHUH p
= 10° I1a B 3aKpbITOM cocyae o0béMoM V = 5 11, oxnamum va AT = 55 K. Haiitu npupaimenue
BHYTPEHHEN 3HEPIUH ra3a U KOJIM4YECTBO OTJAHHOTO UM TEILIa.

6. Maccy m = 6,6 T BOJIOpoia paclIupuiIn n3odapudecku oT o0séma Vi 10 00bEma
V,=2V,. Haiitu u3menenue AS 5HTpONUH NPU PaCIIMPEHUH.

KonTpoabHas padora Ne 2 «JyieKTpUYecTBO U MarHeTusM. BosiHoBasi onTuka

1. Ha nByx OecKOHEYHBIX MapaulelbHBIX IIOCKOCTSIX PAaBHOMEPHO pacIpeesieHbI
3apsAJibl C MOBEPXHOCTHBIMU IVIOTHOCTSIMU G| U G2. ONIPeNenuTh HAPS)KEHHOCTh dJIEKTPUYECKOTO
MOJIsi: MEXKAY IJIOCKOCTAMU; BHE MIocKocTel. [locTpouts rpaduk M3MeHEeHHs] HaNpsXKEHHOCTH

MOJIsE BJOJb JIMHUY, MEPHeHAUKYISIpHON minactuHaM. [lpunsate 6 = —20, 6, = G, e 6 = 80
2
aKi/m”.

2. JIBa ucrounuka ¢ 3.1.c. €= 6,5 B u ;= 3,9 B 1 0AMHaKOBBIMU BHYTPEHHUMH
conpoTtuBiieHHsIMA 110 2,0 OM CcoeIMHEHbl NapajuieIbHO M MOJKIIOYEHbl KO BHEIIHEW LEeNH
conpotusiieHneM 9,0 Om. OnpenenuTs TOKU B JIEMEHTAX U BO BHEILIHEH LIETIH.

3. PaccTosiHne Mexay AByMs JUIMHHBIMU NapajuieiabHbIME npoBogamu d = 5 cm. Tlo
MPOBOJaM B OJTHOM HaIlPaBJICHUU TEKYT oJuHaKoBbie TOKU [ =30 A xaxnablii. Halitn unnykiuio B
MAarHuTHOT'O IOJIsI B TOYKCEC, HEIXOI[?IH_IGI\/'ICH Ha paCCTOSIHI/II/I = 4 CM OT OAHOTO U I = 3 CM OT
JPYroro mpoBo/a.



4. Onpenenutb 4YacTOTy BpallleHWs] MPSMOYTOJIbHOM paMKH, Bpaljaromeics B
OJHOPOJTHOM MAarHMTHOM TI0JIe, MarHuTHas UHAYKIUA Kotoporo B = 0,5 T, ecnu ammutyna
HaBesieHHOH B paMke D/IC emax = 10 B. Ilnomaas pamku S =200 CMZ, a yucno BuTkoB N = 20. Ochp
BpaIeHUs NEPICHANKYIISIPHA BEKTOPY MAarHUTHOW MHIYKIIHH.

S. Ha crexmsusbiil e (n = 1,5) magaer HOpMaIbHO MOHOXPOMATUYECKHNA CBET C
JTMHOM BoJHBI A = 582 HM. [Ipenomusrommii yron knmmHa paBeH 20 . Kakoe 4mcio TEMHBIX
UHTEP(PEPEHIIMOHHBIX MOJIOC MPUXOAUTCS HA €IUHUILY JTUHbI?

6. JIBa HHMKOJISI PACTOJOKEHBl TaK, YTO YrOJ MEXKIY HX TJIABHBIMHU TUIOCKOCTSMH
coctaBisieT @ = 60°. Bo CKOIBbKO pa3 yMEHBIIUTCS UHTEHCUBHOCTh €CTECTBEHHOIO cBeTa [y npu
MPOX O IeHUH uepe3 006a Hukoust. Koaddurment normomenns ceeta B kaxaom Hukoie k = 0,05.

KonTtpoabsnas pabora Ne 3 «KBanToBasi, aToMHas 1 siiepHas GU3nKa»

1. TemmepaTypa BHYTpEHHEH TOBEPXHOCTH MYy(ENIbHOM IME€YW TPH OTKPHITOM
oTBepcTHM IuIomaap0 30 eM’ paBHa 1300 K. Cumtas, yTo OTBEpCTHE IEYM H3JIy4aeT Kak
abCOMIOTHO Y€pPHOE TENo, OMNPEAETINTh, Kakas 4YacThb MOIIHOCTH H3JIy4EHHUs pacceuBaercs
CTEHKaMH TIeuH, ecJIi noTpediseMas e MOITHOCTh cocTaBisier 1,5 kBT.

2. Ha noBepxHocTs, miuomaas kotopoi S = 0,01 M eXeMHHYTHO najaet E = 63 [x
CBETOBOW 2HEPruM (B HANpPaBJICHUH, NMEPIEHANKYISIPHOM MOBEPXHOCTH). BBIUMCINTE CBETOBOE
JIaBJICHUE Ha 3Ty IMOBEPXHOCTh, €CJIM OHA: a) IOJIHOCTBIO OTpaKaeT CBeT; 0) MOJHOCTHIO
HIOTJIOILAET CBET.

3. ®DOTOH ¢ ATUHON BOJNHBI A = 4,3 M paccesyicss Ha CBOOOTHOM 3JIEKTPOHE. YTOJ
paccesHust coctaBun /2. OmnpeaenuTh SHEPTUI0 PACCESIHHOTO (OTOHA U DHEPIHIO,
MPUXOSITYIOCS Ha JIEKTPOH OT/IauH.

4. OueHuTh € TIOMOIIBIO COOTHOLIEHUS HEONPEAEIEHHOCTE MHMHHUMAIbHYIO
KHHETHYECKYIO DHEPTHIO 3JIEKTPOHA, IBIXKYIIIETOCS B 00J1acTH, pa3Mep KoTtopou L = 107" m.
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maccoit m = 1 r BerGpacsBaer N = 4,6-10"° -uacrnisat= 1 c.

5. Onpenenuts nepuoj mnoiypacnaga BUCMYTa *)Bi, €CIA U3BECTHO, YTO BUCMYT

6. Kakyto HanMEHBIIYIO SHEPTUIO HYKHO 3aTPAaTHTh, YTOOBI Pa3ACINTh AP0 ; He Ha
JIBE€ OJTMHAKOBBIEC YACTH.

Ilepeuens J1abopaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpuMeHeHue 3aKOHOB COXpaHEHUsI Ul ONpPEAEIICHUS CKOPOCTH IOJIeTa
IyJIN»

2. JI. p. Ne 4 «ccrnenoBanue BpalaTENbHOTO JBUKEHHSI TBEPAOIO Teida BOKPYT
HEIOIBHYKHOU OCH»

3. JI. p. Ne 14 «OnpenenceHue nokasarens aguadaTtsel Yy metogoM Kiiemana u Jlezopmay
2 cemecTp

1. JI. p. Ne 24 «PacmmpeHue npeena n3MepeHus aMIepMeTpa NOCTOSTHHOTO TOKa»
2. JI. p. Ne 34 «Onpenenenve JUIMHBI CBETOBOM BOTHBI U XapaKTEPUCTUK TUGPAKIIMOHHON
pELIETKI»

3 cemecTp

1. JL. p. Ne 36 «3yuenue 3akoHoMepHOCTEH (hoTodPdexTar



2. JI. p. Ne 42 «Ompenenenue riaaBHbIX KBAHTOBBIX YHCET BO30YXIEHHBIX COCTOSHHA
aToMa BOAOPOAA»

3. JI. p. Ne 53 «Ormpenenenne MakCHUMaJbHOM SHEpruu [-4acTUll W HAECHTH(UKAIU
PaZMOAKTUBHBIX IPENapaToB»

Ilepeyens TeopeTHYECKHX BOMPOCOB /IS MPOPA0OTKH JIEKIIMOHHOTO MaTepuajia u
CaMOCTOSITEJIbHOTO U3YY€eHHUSI:

1 cemecTp
KunemaTuka u JUHAMMKA NOCTYNATEJBLHOT0 U BPAIIATEJIbHOT0 ABHKEHUS

1. ITonsATHEe paanyc-BEKTOpa, CKOPOCTH M YCKOPEHUSI MaTepuanbHON Touku. CpenHue u
MTHOBEHHBIE BEJIMYUHBI.

2. Ilpsimast u oOpatHas 3aa4yu MexaHUKH. Poiib HadanbHBIX yciaoBuil. [lepemenienue u
IIPOWICHHBIN IIyTh.

3. JIBM>KeHHE MO OKPYKHOCTH. YTOJ MOBOPOTA, YIJI0Bas CKOPOCTh M YTIIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX M JINHEWHBIX BEIHYMH.

4. KpuBonuHelHOe ABWKEHHE. TaHreHIMajJbHOE M HOpMalibHOE yckopeHue. [lomHoe
YCKOpEeHUE. YT0J MEXKY CKOPOCTBIO U YCKOPEHHUEM.

5. Unepuuanbaeie cuctembl otcuera. IlpuHuun otHocutenbHOcTH [Manunes. Ilepsbiii
3akoH HproToHa.

6. Ilonsitue cuibl, Macchl M umnyibca. [IpuHnun cynepno3uiuu. OCHOBHOM 3aKOH
JUHAMUKU IIOCTYIIATEIbHOTO ABMKEHUA. Tperuii 3akoH HeroTOHA.

7. MOMEHT MMITyJIbCa M MOMEHT CHJIbI OTHOCHUTEJIBHO TOYKHA. OCHOBHOE YypaBHEHHUE
JTUHAMUKHU BPaIIaTeIbHOTO JBUKEHUS.

8. Bpamienue BOKpYr HEMOJABMKHOM OcU. MOMEHT MHEpIMU TBEpAOro Tena. Teopema
[ITennepa.

9. AHanorusi XapakTEpUCTUK W YypPaBHEHUM TMOCTYNATEIbHOTO U BpallaTEeIbHOTO
JBUKEHUS.

3aKkoHbI COXpaHCHUA B MEXaHUKE

1. Uuterpansl npmxeHusa. CBs3b 3aKOHOB COXPAHEHHSI C CAMMETPHUSIMU MPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHYyTasi cUCTeMa. 3aKOH COXPaHEHHUsI MOJIHOTO UMITYJIbCA CUCTEMBI TEJL.

3. 3aKOH COXpaHEHMsI TOJHOTO MOMEHTa HUMIyJIbCa CHCTEMbl Tejl. J[BikKeHue B
LEHTPaJIbHOM II0JIE.

4. Pabora u momHOCTh. KuHeTHueckass »HEprusi MOCTYMATEIBHOTO W BpaIlaTeIbHOTO
JBUKEHUS.

5. KoncepBaruBHple ©  JUCCHUMATHBHBIE CHIBL. PaboTa  KOHCEpPBAaTHBHBIX W
JUCCUTIaTUBHBIX CHUII.

6. IloTeHunanpHas 3HEPIrUsl. 3aKOH COXPaHEHUS OJTHON MEXAaHUYECKOW SHEPTUU.

7. CBa3p MEXIy CWIOH W TOTCHIMAIbHOW »SHeprueil. J[Ba cmocoba omnmcanus
B3aUMOJICUCTBUS.

8. CoynapeHue IByX Tell. YIPYTHil U HEYyNPYyru yaap.

MexaHnyecKHe KoJI1e0aHus

1. YpaBHEHHE TapMOHUYECKUX KOJICOAHUI U €ro pelieHHE.

2. XapakTepUCTUKHU KoJeOaHui (aMITUTY/Aa, 4acTOTa, HayaabHas (aza).
3. Maremarudeckuii U GU3HUECKUN MaSTHUKH.

4. CnoxeHue TapMOHHYECKUX KoeOaHui 0THOTO HanpasieHus. buenus.



5. CrnoxeHue neprneHIuKyIIpHbIX Konebanuil. @urypsl Jluccaxy.

6. YpaBHEHHE 3aTyXalOINUX KOJICOAHUI 1 €T0 pelieHue.

7. XapaKTepUCTHKHU 3aTyXalolMX KojeOaHWi (BpeMms penakcalyu, JIorapupMU4ecKuit
JIEKPEMEHT, TOOPOTHOCTB).

8. DHeprus rapMOHHYECKUX U 3aTYXAIOIIUX KOJICOaHHIA.

9. BeinyxaeHusie kosiebanus. Pezonanc.

Yupyrue BoJIHBI

1. Tlomepeunsie ¥ MPOAOIBHBIE BOJTHBI. XapaKTEPUCTUKHU OCTYIICH YIIPyroi BOJIHBI.

2. CKOpOCTb pacipOCTPaHEHUs yIPYTUX BOJH.

3. Knaccudukarus BoiaH mo ¢opme BoJHOBOM moBepxHOCTH. Ilnockas, chepuyeckas u
[WIMHIPAYECKast BOJTHA.

4. BonHOBOE ypaBHEHHE. YpaBHEHUE JIy4ya, YpPaBHEHUE IUIOCKOM BOJIHBI, BOJHOBOE
ypaBHEHHE B 00IIEM BHUJIE

5. Hanoxxenue ynpyrux BoiH. CTosigasi BOJIHA U €€ 0COOEHHOCTH.

6. Konebanue HaTAHYTOW CTPYHBI.

Kinaccnueckasi CTAaTHCTHKA

1. Makpocucrema. CTaTUCTUYECKUI U TEPMOJAMHAMHYECKUN TMOIXOJbI K OMNHUCAHUIO
MaKpOCHUCTEM.

2. JluckpeTHbli HaOop BennuuH. [ToHATHE BEpOATHOCTH U CpEeIHEH BETHYUHBI.

3. HenpepsiBHbiil HaOop BenmmunH. OyHKINSA pacnpeneseHus CIIyqaiiHOW BETUYHHBI U €€
CBOMWCTBA ((pU3UUECKUN CMBICI, pacueT BEPOSTHOCTEH, YCIOBHE HOPMHUPOBKHU, pacyeT CPeIHUX
BEITUYMH).

4. PacnipeneneHue MOJIEKyJ IO POEKIMIM ckopoctell. Pacnipenenenue 'aycca.

5. Pacnpenenenue MoJIEKyJ O MOJYIIO CKOpocTH. Pacnipenenenne Makcpesia.

6. HaunGonee BeposiTHAsI, CPEHSSI U CPEIHEKBAIPATUUHAS CKOPOCTH.

7. PacnpeneneHue MOJIEKYJ HACAIBHOIO ra3a IO BBICOTE B MOJE TSKECTH 3EMIIH.
Pacnpenenenne bonbimana. bapomerpuueckas popmyna.

MKT u nepBoe Ha4aj10 TEPMOAMHAMUKHA

1. Mopnens nneansHoro rasa. JlaBnenue u remneparypa ¢ Touku 3peaust MKT. YpaBuenue
COCTOSIHUS UICATIBHOTO rasa.

2. IlonsaTue creneHel cBOOOIbI MOJIEKYJIBI. Teopema 0 paBHOPACIIPESICHUH SHEPTHH IO
CTENEHAM CBOOOIBI.

3. BHyTpeHHss 3HEprus Kak (YHKIHS COCTOSIHUS CUCTEMBI.

4. Pabora kak (pyHKIHS TIporecca.

5. IlepBoe Ha4yano TEPMOJAUHAMUKH.

6. M3oTepmuueckuii, 130XOPUUECKUN U N300apHUECKUI TIPOIIECCHI.

7. Annabatuueckuii nporecc. Ypasuenue [lyaccona. [lonurponnyeckue npomeccsl.

8. TlonsTue TermmoeMkocTH. MossipHast U yJelabHas TEIIOEMKOCTH. TernoeMKOCTh Mpu
u30Iporeccax.

BTopoe Hauya/10 TepMOAUHAMUKH. DHTPONMSA

1. HampaBnenne  mpoueccoB.  Cratuctuueckuid  Bec  MakpococTossHMs.  CyTh
HEOOpPaTUMOCTH.

2. Bropoe Hauano tepmoauHamuku. ®opmynuposku Knaysuyca u KenbBuna.

3. DHTponus cucTeMbl U ee cBoiicTBa. Teopema HepHcra.

4. VI3MeHeHHEe SHTPONUH B TEIJIOBBIX NTPOLIECCAX.

5. OCHOBHOE ypaBHEHUE TEPMOJMHAMUKH. TepMoaAMHAMUYECKUE TOTEHIINAIBI.

6. Huknugeckuii mporecc. KoadduimeHT mone3Horo AecTBHS TEJIOBONH MAIIHHEI.



7. Hukn Kapno. Teopema Kapno. TepmoanHamuueckas 1Kana TEMIEPATYP.
8. Cratuctudeckuii cMbicia 3HTponuu. @opmyna bosbimana.

2 cemecTp
DJIeKTPOCTATHYECKOE T0JIe

1. Cunsl B npuposie. Posb 351eKTpOMarHuTHOTO B3aUMOICHCTBHSL.

2. DIIEKTPOCTATUYECKOE TOJIe. DNEKTpUUeCcKuid 3apsia. CBONCTBA SJIEKTPUUYECKOTO 3apsia.
3akoH KynoHna.

3. Hanps’KeHHOCTh 3JIEKTPOCTATUYECKOTO TMOJIS.

4. IlpuHUMO  CyNepHoO3ULMU  JJIEKTPOCTATUYECKUX TMOJEH I  JAUCKPETHOrO U
HEIPEPBIBHOIO PaCIpeeICHNs 3apsii0B.

5. TIoTok BEKTOpa HAIIPSKEHHOCTH JIEKTpOocTaTudecKoro noss. Teopema [aycca.

6. IloTeHUHAIBHOCTh BJEKTpocTaTHUYeCcKOoro Tmoisd. [IpuHimun cynepno3uuuu — 1Jist
MOTEeHIMAA.

7. Paborta moO TEpeMENICHUIO 3apsaa B OJIEKTPOCTATHYECKOM Iojne. Teopema o
HUPKYISIUU.

8. CBs3b MEXIY HAPSIKEHHOCTHIO U MOTEHIIMATIOM.

9. I'eometpuueckoe omnucanue noyss. CunoBble JHHUU.  ODKBUIOTEHUUAIBHBIE
MOBEPXHOCTH.

JIM3JIEKTPUKH ¥ IPOBOAHMKH B 3JIEKTPHYECKOM IO

1. DnekTpudeckuil AMNOb. JJUMOJIbHBI MOMEHT.

2. DaexTpudeckoe nojie B quaiekTpuke. [lonspusanus AudiekTpuka.

3. BekTop 3JIeKTpUUYECKOTro cmenieHud. JluidnexkTpuyeckass MPOHUIIAEMOCTh BEHIECTBA.
Teopema I'aycca 1 AMIIEKTPUKOB.

4. YcnoBus Ha TpaHMIIE pa3ena ABYX AUIICKTPUKOB.

5. DIEeKTPOEMKOCTh YEIUHEHHOT'O ITPOBO/IHUKA.

6. Konnmencarop. DIEKTPOEMKOCTh IUIOCKOTO, C(epuueckoro W MHJIMHIPUIECKOTO
KOHJIEHCATOpA.

7. CoenrvHeHUE KOHIEHCATOPOB.

8. DHeprus 3apsKeHHOro KoHieHcaTtopa. [IIOTHOCTh SHEPTUM JIEKTPUUECKOTO MOJIS.

9. BxiroueHHne KOHJEHCATOpa B AJIEKTPUUYECKHUE 1IETTH.

IHocTOAHHBIN JJIEKTPUYECKUI TOK

1. DnexkTpudeckuii ToK. [IMOTHOCTH TOKA. Y paBHEHHE HEMPEPHIBHOCTH.
2. 3axon Oma B nuddepenunansroit hopme.
3. 3akon Oma B UHTErpajbHON (popMe NI OJHOPOAHOTO ydacTKa IENu. DIEKTPUISCKOE
HalpsDKEHUE.
4. ConpotuieHue npoBogHuka. CoeMHEeHUE COTPOTUBIICHHMIA.
3akoH OMa AJ11 HeOJTHOPOAHOr O yuacTka 1enu. Croponnue cuisl. D/1C.
[TpaBuna Kupxroda s pacuera pa3BeTBICHHBIX IICTICH.
PaboTa 1 MOLITHOCTH 3JEKTPUUECKOro Toka. 3akoH J[xoynsa-Jlenma.
[IepexoHbIE MPOLECCHI B LIEMHN C KOHAEHCATOPOM.

N

MarnuTHoe 1moJie u IJEKTPOMArHMTHAsA MHAYKIIUSA

1. Eaunas npupoja 31eKTpUYEeCKOro 1 MarHUTHOTO TOJIS.

2. VlcTOYHMKM MarHUTHOTO MOJIsl. MarHuTHOE 1MoJie ABMXKYLIETOCs 3apsiaa U MPOBOJIHUKA
¢ TokoM. 3akoH bruo-Casapa.

3. IloTok M IUPKYJIAUS BEKTOpa MHAYKUMHM MarHuTHoro nons. Teopema [aycca u
TeopemMa O HUPKYJISALUH.



4. Cwuina Jlopenua. JIBm>keHHe 3apsKEHHON 4acTUIbI B MArHUTHOM TIOJIE.

5. Cuna Amrepa.

6. MarnuTtHoe nosie B Beulectse. HaMarHnueHHOCTb.

7. HanpskeHHOCTh  MarHUTHOTO MOJsA. MarHutHas MPOHUIIAEMOCTh — BEIECTBA.
JlnaMarHeTUKH U napaMarHeTHUKHU.

8. ®eppomarnetuku. Guzndeckas nmpuposa heppoMarHeTusma.

9. 3akoH oanexTpoMarHuTHON wuHAyKuuun @Papanes. Ilpasuno Jlenma. Buxpesoe
3JIEKTPUYECKOE MOJIE.

10. SABnenue camonHaykuuu. MaayktuBHOCTh. ColeHOU,.

1. DOHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

JIeKTpUYecKHe K0J1eO0aHHUs M IepeMEeHHbIH TOK

KonebarenbHblii KOHTYp. MeXaHW3M BO3HUKHOBEHUS JICKTPUUECKUX KOJICOAHUM.
DHeprus dNeKTPUIECKUX KOJIeOaHUH.
3aryxatomye KojaebaHus. XapaKTePUCTHUKH 3aTyXaOMNX KOJIeOaHHIA.
Ponp akTuBHOIO COIIPpOTUBJICHHUA B KOHGG&TQHBHOM KOHTYPC.

5. BeiHyX7aeHHbIC KoJieOaHus. BekTopHas auarpamMma HampspkeHud. Pe3oHaHc Toka.
Pe3onanchHas yacrora.

6. CootHomeHue a3 MEXITy BHEUTHUM HAINPsHKEHUEM, CHUJION TOKa M HaNpsDKCHHEM Ha
PA3JINYIHBIX 3JICMCHTAX LCIIN.

7. llepemennbli TOK. MHIOYKTMBHOE U  €MKOCTHOE comnpoTuBiieHue. [lomHoe
COIIPOTUBJICHUC LICIIH ITPU NICPEMCHHOM TOKC.

8. JlelicTBylolMEe 3HAYEHUS CUJIbI TOKAa W HAIpsbKeHHs. MOIIHOCTh MPU MEPEMEHHOM
toke. KoadduuueHt momHocTH.

b=

3JIeKTp0MaFHI/ITHbIe BOJIHBI

1. Cuctema ypaBHeHMid MakcBemia Kak 0000IIEHHE pa3pO3HEHHBIX  SBICHUN
3JIEKTPUYECTBA U MAarHETU3MA.

2. CaoiicTBa ypaBHeHul Makcseinna. [Ipenckasanue cyiecTBoBaHuUS 3J€KTPOMAarHUTHBIX
BOJIH.

3. BonnoBoe ypaBHeHue. CKOpOCTb pacHpOCTPaHEHHs BOJHBI M  IIOKa3aTellb
MIPEJIOMIIEHUS CPEIBI.

4. Tlnockast 3JIeKTpOMarHuTHasi BOJHA M €€ OCHOBHBIE XapaKTEPUCTUKH.

5. DHeprus U UMIYJIbC JIEKTPOMAarHuTHOU BOJIHBL. BekTop [loitHTHHTra. UHTEHCUBHOCTD.

6. Ilkana anekTpoMarHUTHBIX BOJH. OCOOEHHOCTH ONTUYECKOTO IMana3oHa.

7. EcTecTBEHHBIN U MOJSPU30BaHHBIN cBET. Buabl nonsipuzanuu. CteneHb NoJisipu3aiiu
YaCTUYHO IOJISIPU30BAHHOTO CBETA.

8. 3akoH Mamoca.

9. llonspuzauust NOpu OTPAKEHUH U TMPETOMIICHHMM CBeTa Ha TpaHULE paslena
JIMAJIEKTPUKOB. YToa bproctepa.

10. JIBoiiHOE J1ydernpenomieHue. Y cTpoiicTBo npusmsl Hukoss.

1. Ontuyeckn akTUBHBIE BEIIECTBA. BpallleHHe MIOCKOCTH MOJIIPU3ALMK CBETA TIPU
IIPOXOXKACHUN YEPE3 ONTHUECKN aKTUBHYIO CPELLY.

NurepdepeHnus cBeTOBBIX BOJH

1. Ilonsstue wuHTEepdepeHtmu. [IpuHIMO CyNepmo3WIUM i CBETOBBIX  BOJIH.
HaOironaeMeie 1 HeHAOIFOJaeMbIE BEJIMYNHEI.

2. KorepeHTHblE M HEKOrepeHTHbIE BOJIHBI. CJI0)KEHME WHTEHCUBHOCTEH B Ciydae
HEKOTePEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

3. YcnoBus ycuineHHss M OCHa0JIeHUs CBeTa B 3aBUCUMOCTH OT pa3HOCTH a3

uHTEPEPUPYIOMIUX BOJH.



4. OnTHueckuil myTh cBETOBOTO Jy4a. CriocoObl M3MEHEHHU S ONITHUECKOTO IYTH CBETOBBIX
BOJIH.

5. CBA3b ONTHYECKOW Pa3HOCTH X0J1a ABYX BOJIH C Pa3HOCTHIO (a3. Y CIoBUS MaKCUMyMa
Y MMUHUMYMa UHTep(EPEHIIUN B 3aBUCUMOCTH OT ONITHYECKOM pa3HOCTH X0Ja.

6. Cxema lOnra. YcnoBus naOmoneHus uHrepdepenunu. KoopauHaTel CBETIBIX U
TEMHBIX [10JIOC Ha SKpaHe.

7. BpeMeHHas ¥ IPOCTPAHCTBEHHAsI KOTEPEHTHOCTD.

8. MHTepdepeHurs B TOHKUX MJIEHKAX B OTPAXXEHHOM U MPOXOJIAIIEM CBETE.

9. Cxema nmns HaOmoneHus koinel] HeioroHa. Pagmychl CBETIIBIX W TEMHBIX KOJell B
OTPa’KEHHOM U IIPOXOASIIEM CBETE.

JAu¢ppaknus 1 JUCIIEpPCHs CBETOBBIX BOJH

1. SBnenne mudpakinuu. OcoOeHHOCTh aU(pPaKIUU CBETOBBIX BOJH. Jludpaxius
Openens u @paynrodepa.

2. Ilpunuun [rolireHca-®OpeHensd. YNPOIIEHUE BBIYUCICHUM C MOMOIIBIO BEKTOPHOMH
JIUarpaMMBl.

3. Hudpakmus OpenHens Ha KpyriioM OTBEpPCTHH. 30HBI DpeHets.

4. Mudpakaus Opaynrodepa Ha y3KOU MPSIMOIMHEHHON MIeNH. Y CIOBUS MaKCUMyMa H
MUHUMYyMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETAa OT yria Au(pakiuu.

5. MudpaxuuonHas pemerka. OCHOBHBIE XapaKTEPUCTHUKU TU(PPAKIUOHHON PELIETKH.
VYcnoBuUs I1aBHBIX MAKCUMYMOB 1 MUHUMYMOB U JOOABOUYHBIX MUHUMYMOB.

6. YrioBas Aucnepcus U pasperiaromnias CliocoOHOCTh JU(PPAKIIUOHHON PELIETKH.

7. Hudpakius Ha TPOCTPAaHCTBEHHOH PEIIETKE.

8. dusnyeckue MPUHIUIBI Tosorpaduu.

9. Jlucnepcus ceera. HopmanbHas 1 aHOMaJibHasi JUCTIEPCHS.

10. BonHoBoi naker. @a3oBast ¥ IPyIIIOBasi CKOPOCTU BOJIHBI.

3 cemecTp
KBantoBasi npupoaa usiyyeHust

TennoBoe n3ydeHne abCcoa0THO YepHoTo Tena. 3akoH Ctedana — boipimana.
3akoH cmenienus Buna. ['unoresa [1nanka.

DHeprusi 1 UMITyJibCc GotoHa. /laBneHue creTa.

dotorddext. 3akonsl potordpdekra. KpacHas rpanuna pororddexra.
®dopmyna DiHImITEHHA. PeIsSTUBUCTCKUI U HEPETMATUBUCTCKUN (POTOIPDEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIy4YEHUE.

Oddext Komnrona. ®opmyna Kommnrona.

KopnyckynsipHO-BOTHOBOW Ayain3M CBETA.

A e

JJIeMeHTHI KBAHTOBOH MEeXaHUKH

BouiHOBBIE CBOMCTBA YaCcTHLI.

Jnuna BosiHbl 1e bpoiind. DkcnepuMeHTaIbHOE MOATBEPKICHUE.

[punnun veonpenenennoctu I eitzendepra. CooTHOLIEHHE HEOTIPEASIIEHHOCTEMH.
BonHoBas ¢hyHKIHS U €€ CBOMCTBA.

OcHoBHasl 3a/1aua KBaHTOBOW MexaHMKH. Y paBHeHue LlIpénunrepa.

YacTtuna B noTeHIUaIbHOM siMe. KBaHTOBaHME SHEPTUU.

[IpoxoxkeHre YacTUIbl Yepe3 MOTeHUUANbHBINA 6aphep. TyHHeIbHbIH 3D (deKT.

Nk =

Teopusi bopa u u3jryyeHue aToMoB

—

. IImanerapHas Mozeib aTroMa.
2. Iloctynatsl bopa.
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Wznyyenue atoma BOAOpOAa U BOJOPOJONIOIOOHBIX CUCTEM.
Cnekrpanbhbie cepun. @opmyna bansmepa.
5. CHexTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

>

ATOM € TOYKHM 3peHUS] KBAHTOBOI MeXaHUKH

KBaHTOBBIC Uncna, XapaKTepU3yIOIIHUE MOJI0KEHUE FJIEKTPOHA B aTOME.

KBaHTOBaHuE 2HEpPruu.

KBanrosanue Mmomenra HUMITYJIbCA.

Cnun snektpoHa. [TogHbI MOMEHT 3JIEKTPOHA.

Cxema sHepreTHuecKuxX ypoBHEH aToMa BOJopo/a.

[TpaBusia oT6opa Mpu aTOMHBIX MEPEXO/IaX.

3arosHeHHUE IIEKTPOHHBIX 000JI0UEK B MHOTO3JIEKTPOHHBIX aToMax. [punmumn [Maymnu.

Nk =

KBaHnToBas craTucTHKA B IJIEKTPONPOBOJAHOCTD TBEPABIX TeEJI

1. TIpuHIMT TOXIECTBEHHOCTH OJIMHAKOBBIX YaCTHII.

2. bo3onsl u depmuonsl. Tpu BUIa CTATUCTUKH: Kiaccuueckas, bosze-DiHiTeliHa U
®epmu-/lupaka.

3. CBoOOHBIE 3TIEKTPOHBI. DHEprus Depmu.

4. 3oHHas Teopus TBEPIBIX TEII.

5. DIEKTpONpPOBOJHOCTh  MOJYNPOBOJHUKOB.  3aBUCUMOCTh  MPOBOJUMOCTH  OT
TEMIIepaTyphl.

6. CoOcTBeHHas U MPUMECHas TPOBOAMMOCTD OTYIIPOBOTHUKOB.

7. DNEeKTpONpPOBOAHOCTh METAJIOB. 3aBUCUMOCTb COITPOTUBIICHUSI OT TEMIIEPATYPHI.

8. SBnenue cBepxnpoBoguMocTu. KBaHTOBasE T€OpHUS CBEPXIPOBOAUMOCTH.

ATOMHOE S1IPO U si/IepHble peaKIun

SBnenune pagrnoakTuBHOCTU. OCHOBHOM 3aKOH PaJMOaKTHBHOIO pacmnajia.
PagnoaktuBHBIE PAIBI.

CocTaB 1 XapaKTEpPUCTUKHN aTOMHOTO siipa. SAepHbIE CUIIBI.

Kanensnas u o6onoueuynas moaenu siaep. Panuyc spa.

Macca u sHeprust CB3U sapa. Y IeTbHas SHEPTUS CBSI3U.

SAnepHble peakuu. DHEPIrUs SIIEPHON PEAKIIH.

SlnepHas sHEpreTuka.

Nk W=

Oco0eHHOCTH PaAHOAKTHBHBIX PACNa0B

1. YpaBHeHHE M HPHEPreTUUYECKOE YCIOBHE o-pacnana. CBsA3b PHEPTHUM O-YACTHUIIBI C
NIEPUOJOM IOJIypacnaja.

2. TynuenwHbIl 3¢ dexT npu a-pacnage. CIekTp o-4acTHIl.

3. Xapakrtep CreKTpa y-u3Iy4eHusl.

4. Tlpouecchl B3aUMOJICHCTBHUS Y-KBAaHTOB C BEIIECTBOM.

5. 3aBUCUMOCTb UHTEHCUBHOCTH Y-U3Iy4EHHS OT TOJIILMHBI cJosl BeuecTBa. CpaBHEHHE
IPOHMKAIOIEH CIIOCOOHOCTH PA3INYHbBIX BUAOB M3ITy4EHUS.

6. Tpu Buna B-pacnaga. JHepreTUdecKkuii CekTp B-uactull. [ unoresza HEUTPUHO.

7. 3akoHbI coxpaHeHus npu -pacmnazne. Jlentonsl. JIENTOHHBIN 3apsiz.



IIpunoxenne 2.

OueHoYHBIE CPeACTBA /ISl POBEAeHUS IPOMEKYTOTHOM

aTTrecTaluu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHUS U OLCHOYHbIE CPEACTBA VISl MPOBECHUS MPOMEKYTOYHOM aTTeCTAlluu:

CrpyKTypHBI
JIEMEHT

KOMIICTCHIIMU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

OIIK-1 — crnocoOHOCTHIO NMPEACTABIATH A/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMH HAYYHYI0O KAPTUHY MHPA HA OCHOBE 3HAHUS OCHOBHBIX
M0JIOKEHHI, 3aKOHOB H METOJ0B €CTECTBEHHbIX HAYK 1 MATEMATHKH

3Hath — OCHOBHBIE IIOHATHS U 3aKOHOMEPHOCTH
(U3UKH, CYIIHOCTD MPOLIECCOB U SBJICHUH,
IPUBOJALIMX K IIOHUMAaHUIO COBPEMEHHON
Hay4YHOU KapTHUHBI MUpa

HepequL TCOPETUYECCKUX BOIIPOCOB K IK3aMEeHaM:

1 cemecTp

1. Kunemaruka noctynaTesibHOro ABvxeHus. [loHsTHE paanyc-BEKTOpa, CKOPOCTH
u yckopenusi. Hauanpubie ycnoBusi. [lpsmas u oOpaTHast 3a1a4u MEXaHUKU.

2. HWuepumanpHple cuctembl orcyera. lloHATHe cuibl, Macchl W UMIIYJbCa.
OCHOBHOM 3aKOH TMHAMMKH MTOCTYIATEIbHOTO JBUKEHUS.

3. 3aKoHBI COXpaHEHHs B MEXaHMKE. 3aMKHyTas CUCTEMAa. 3aKOHbl COXpaHEHMs
MMITYJIbCa 1 MOMEHTA UMITYJIbCA.

4. ]JlBa cmocoba omucaHus B3aUMOJCUCTBUS. [[BHI)KEHHWE YacTUIIBI B OJTHOMEPHOM
CTallMOHapHOM noJie. CBsA3b MEXKIY CHUIION U MOTEHIUAIBHON SHEPTUEH.

5. OOmee mMOHATHE O BOJIHAX. XapaKTEPHUCTHKW Oerymied BoiHBL. BoaHOBOE
YpaBHEHUE IIJIOCKOU BOJIHBI.

6. ITloctymatel OJiiHmTelHa. 3amemyieHue BpeMeHH. JIOpeHIEBO COKpalleHue
IuHbL. PenaruBucTckue nuBapuantsl. aTEpBa.

7. Makpocucrema. MuxkpococTosiHue u MAaKpOCOCTOSIHUE CHUCTEMBI.
Cratuctuueckuiil noaxon. IloHaTHE BEPOATHOCTH U CPEIHEN BEIUYUHBL.

8.  DyHKUMS pacnpenesieHHsl ClydyalHOW BEJIWYMHBI. PacnpenesneHre MOJEKYJ Mo
IIPOEKLUAM CKOPOCTEM.

9. Mogens wupeanbHOro Trasza. JlaBjaeHue u TeMmieparypa € TOYKHA 3PECHUS
MOJIEKYJISIPHO-KMHETHUECKON TEOpUH. Y PaBHEHHUE COCTOSIHUS MI€AaJIbHOTO rasa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

10. IIpoGmema HEOOPaTMMOCTH TEIUIOBBIX IPOLECCOB. DHTPOIMHUS CUCTEMBI U €€
cBoiicTBa. Teopema HepHcra.

11. Craructuueckuit Bec Makpococtosiuus. Cytb HeoOpaTuMocTu. CTaTUCTHUSCKHUMA
cMbIc 3HTponuu. @opmyna bosbimana.

12. I'paHuipl  NPUMEHUMOCTH  MOJEJIM  MJCAIBHOIO  raza.  YpaBHEHHE
Ban-nep-Baanbsca. 30TepMbl peaibHOTO rasa.

2 cemecTp

1. Cunibl B3aUMOJICUCTBUSL B TIPUPOAE. DJNEKTPOCTATUUECKOE TMOJIe. 3aKOH
Kynona. HanpsikeHHOCTB 31€KTpoCcTaTHuecKoro nojst. [IpuHun cyneprno3uimm.

2. [Torenmman. Teopema 0  IUPKYISIUMM  BEKTOpAa  HAMNPSHKEHHOCTH
ANEKTPOCTATUUECKOTO MOl CBSI3b MEXKY HANPSX)KEHHOCTBHIO U MOTEHIIUATIOM.

3. Onektpuyeckui TokK. [IMOTHOCTH TOKa. YpaBHEHHE HENMPEPBHIBHOCTH. 3aKOH
Owma B mudpepeHnmanbHoi Gopme.

4. Enunas npupona 3neKTpruueckoro ¥ MaroutHoro noJjid. [lone aerxymierocs
3apsna. [IpuHiun cynepno3unuy MarHuTHLIX nojeil. 3akon buo-Casapa.

5. [ToTok 1 HUPKYJISIUS BEKTOPAa MHIYKIIMK MarHuTHOTO noJist. Teopema ["aycca
U TEOpeMa O IUPKYJISLIHH.

6. 3akoH anexkrpoMarHuTHOM mHAyKuu Dapanes. [Ipasuno Jlenna. Buxpesoe
AIIEKTPUYECKOE TOJIE.

7. Cuctema ypaBHeHHWH MakcBenaa Kak 000OIIEHHE Pa3pO3HECHHBIX SBJICHUN
AJIEKTPUYECTBA U MarHeTusMa. MartepuanbHble ypaBHEHHUS.

8. CroiictBa ypaBHeHuii  MakcBemta. [Ipeackaszanme — CyliecTBOBaHMS
AJIEKTPOMArHUTHBIX BOJIH.

0. Crnioco0Os! monsipu3aiy ecrecTtBeHHoro cBera. [lpusma Hukomns. Bpamienne
MJIOCKOCTH MOJISIPU3ALIMU CBETA MPHU MPOXOKICHUH YEpe3 ONTUUECKU aKTUBHYIO CPEIy.

10. [[Ikxana smeKTpoMarHUTHBIX BOJTH. OCOOEHHOCTH ONTHYECKOTO HAaIia3oHa.

[Tokazarens mpeIOMIICHHS CPEIBI.
11. Cxema IOnra gns HaOmogeHust uHTephepeHIMU. BpeMeHHas w




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

IPOCTPaHCTBEHHAs! KOTE€PEHTHOCTb.
12. Ssnenne mudpakmuu. Judpakmus Dpenens u Dpaynrodepa. [lpunimn
I'tolirenca-@peners.

Ilepeyensb TeopeTHYECKHX BOMPOCOB K 3a4eTy:

3  cemectp

1. TennoBoe m3nyudenue tena. 3akoH Credana-bonbpiMana. 3akoH CMeENIEHUS
Buna. ['mnoresa [1naHka.

2. ®otonsl. JlaBneHue ceeta. KopnyckyisspHO-BOJIHOBOM 1yaju3M CBETA.

3. BonHoBble cBolicTBa yacTull. JimHa BoHbI e bpoiinsa. DkcrnepuMeHTaabHbIe
MOATBEPKICHUS TUIIOTE3bI e bpoiins.

4. [lpuanun ~ HeonpeneneHHOcTH.  COOTHOLIEHME  HEONPEIEIIEHHOCTEN
['eitzenbepra. OcoOEHHOCTH MpoIecca U3MEPEHHUS B KBAHTOBOM MEXaHUKE.

S. dusnuecKkoe HMCTOJNKOBaHUE BOJH ne bpoitnsa. BonHoBas ¢yHkius u ee
cBoiicTBa. [IMOTHOCTH BEpOSATHOCTH OOHAPYKEHHSI YaCTHUIIBI.

6. OcHoBHas 3a7jaya KBaHTOBOM MexaHMKHM. HecranmoHapHoe M cTanMoHapHOE
ypaBHenue llpénunrepa.

7. [IpoxoxaeHne dYacTUIBl Yepe3 NOTeHIHaNbHbI Oapbep. TyHHETbHBIN
s dexr.

8 [Inanerapnas mopnens aroma. Iloctynarsl bopa. KBanroBanue sHeprun
BOJIOPOIOTIO00HOM CUCTEMBI.

9. VYpasuenue Illpenunrepa nns aroma Bojopona. KBaHTOBaHHME MOMEHTa
uMmItysbca. [IpaBmia otoopa.

10. CnuH anexTpoHa. KBaHTOBBIE UMCIIa, OMMCHIBAIOIINE COCTOSHUE DIIEKTPOHA B
aroMe. KpaTHOCTh BbIpOXKI€HUA dHEpreTudeckux ypoBHeil. [Tpunuun [laymnm.

11. [IpuHIMT TOXIECTBEHHOCTH OJMHAKOBBIX 4YacTHIl. BO30HBI M (hepMHUOHBI.
KBaHTOBBIE pacnpeneneHus.

12. CB00o1HbIE 3TIEKTPOHBI B MeTaiuie. DHeprus @epmu. 30HHAs TEOPHsI TBEPIBIX




CtpyKTypHBII

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

JJIEMEHT
KOMIIETCHIINH
TeN.
13. Macca u sHeprus CBA3M aTOMHOTO s/pa. 3aBUCUMOCTb YJIEJIbHON SHEPrus
CBSI3U OT MaccoBoro uucia. ObosoueyHas MoJelnp sapa.
14. Tpu Buga B-pacnana. DHeprerndeckuii cnektp B-gactui. Hewrpuno.
15. Knaccudukanus snemeHTapHbIX yacTHil. JlenToHsl. JIenTOHHBIN 3aps.
16. Anponbl. bapruonHblii 3apsia. KBapkoBasi MOAenb apOHOB.
YmeTp — TOHUMATh COBPEMEHHYIO HayuHyio | [IIpumepol IK3amenauuonHnbIX NPAKMUYECKUX 3A0AHUTL:
KapTMHY MHpa C  TOYKM  3pEHHS
KIACCHYECKOH (GU3HKM ¥  KBAaHTOBBIX | - OnHOpOAHBIN CTEPKEHb Maccoil M = 5 Kr, paclojOKE€HHbI BEPTHKAJIBHO,
TIpeaCTaBICHHUI MOJKET BpallaThCs BOKPYI OCH, IPOXOIALICH 4epe3 ero BepXHHH KoHell. B cpeauny

CTEp>KHs MOoMaaaeT Mmynist Maccol m = 10r, JeTsmas TOPU30HTAIbHO CO CKOPOCTBIO
v = 103 M/c, u 3acTpeBaet B HEM. OnpeIeNUTh KHHETHYECKYIO SHEPIHIO CTEPIKHS Cpasy
nocJie yaapa.

2. PenaTUBUCTCKUN 3JIEKTPOH MMEET KMHETHYeCKyro 3Hepruto T, = 0,34 M3B.
Onpenenutb CKOPOCThb, C KOTOPOW OH ABMXKETCS. CUUTATh SHEPTUIO MOKOS JIEKTPOHA
mec? = 0,511 M3B.

3. VYTriekucbiii ra3 B Koaudectse v = 0,8 MoJiell HarpeBaroT n300apUIeCKH TaK,
4TO ero o0séM yBenuuuBaercs B n = 3,1 paza. Onpenenure U3MEHEHUE HYHTPONUH B
3TOM MpoLEecCe.

4. JIBa 6€CKOHEYHO JJIMHHBIX MPSIMBIX MPOBOJIA CKPEIIEHBI MO MPSMBIM YTIIOM.
[To mpoBogam texyT Toku I; = 80A u I, = 60A. Paccrosinue d Mex 1y mpoBOAaMHU paBHO
10 cM. onpeennTh MAarHUTHYIO HHAYKIUIO B B TOUKE, OIMHAKOBO yJaTCHHON OT 000MX
IIPOBOJIHUKOB.

S. Konebarenbublit kouTyp umeer eMkocTh C = 10 Mk®D, UHAYKTUBHOCTH L = 25
MI'H 1 akTuBHOE conpoTuBieHUe R = 1 Om. Uepes CKoIbKO KoJIeOaHWUH aMIUTUTYAa TOKa
B 9TOM KOHTYPE YMEHBILIUTCS B e pa3?

6. Cer ¢ A=0589HM majgacT HOPMAJIbHO Ha JAU(PPAKIUOHHYIO PEHIETKY C
nepuonoM d = 2,5 mkm, coepxkamyro N = 10000 mwrpuxos. Haiitu yrioByro mmupuny
TU(GPaKIIMOHHOTO MaKCUMyMa BTOPOT0 OPSIKA.




CtpyKTypHBII

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

DJICMCHT
KOMIICTCHIIUHN
Bnaners —  TIOJHOCTBIO c(hOpMUPOBAHHBIM OCHOBHBIMHU OLIEHOYHBIMH CPEJICTBAMH TUIAHUPYEMBIX PE3YyJIbTaTOB 00YUYEHUS JaHHOTO
IpeICTaBIEHUEM M TIOHUMAaHUEM Hay4HOMH | pa3ziena ciyar JabopaTopHble pabOThl M MHAWBHYaIbHBIC 3aJaHUS KaXKJ0T0
KapTUHBI MHpa, aZICKBaTHOM | CEMeECTpa.

COBPEMEHHOMY YPOBHIO 3HAHUI

[Ipu npoBeneHnH MPOMEKYTOUHON aTTECTALUU MIPENOAABATENb UMEET MPABO 3a/1aBaTh
JIOTIOTHUTEIFHBIC BOTIPOCHI CO CCHUTKON Ha OTYETHI 10 JiabopaTopHbIM padotam u N]13.

IIpumepHBbIii IepeYeHb BONPOCOB U 3aaHUH 110 J1abopaTopHbIM padoram (1

ceMecTp)

Ne 1 «Ilpumenenue 3aK0H08 COXPAHEHUA 0N ORPEOEEHUA CKOPOCMU NOJIEma YUy

1. TlpuBemuTe mpuMepbl CUII, JAIOIMIMX Pa3HbIe BUAbI MOTEHIMAIBHON 3Heprun. Kakue
U3 HUX MPHUCYTCTBYIOT B JaHHOU pabote? M300pasure cxemy 3KCIepUMEHTaIbHON
YCTAaHOBKM M YKaXXMT€ Ha HEH CWJIbI, NEHCTBYIOIIHME Ha BCE Tella, BXOASILNE B
CUCTEMY, B KaX/IbIil MOMEHT BPEMEHHU.

2. Kakme BenmumHBI HMEIM KHHETHYECKas U IoTCHIUaJIbHAasA OHEPIUsl CHCTCMbI

«IyJsi+MasiTHUK» B pa3iinyHble MOMEHTHI onbiTa? IlpencraBpTe cxeMy M3MEHEHUs
KMHETUYECKOM U MOTEHUUAILHON YHEPTUU CUCTEMBI.

3. Jyis KakuX MOMEHTOB BPEMEHH B JJAHHOM SKCHEPUMEHTE MOXHO MPUMEHSTH 3aKOH
COXpaHEHHUS MEXaHUYECKOM YHEPTHH, a 111 KaKUX HeJb3sd U mouemy? Cxema.

4. Jlns xakuX MOMEHTOB BPEMEHHU B JAHHOM 3KCIEPUMEHTE MOKHO IMPUMEHSTH 3aKOH
COXpaHEHHUS UMITYJIbCa, a ISl KAaKUX HeNb3sl U mouyeMy? Cxema

5. Vcnonb3ys 3aKOHBI COXpaHEHHsI MOydnuTe GopMymTy sl pacueTa CKOPOCTH ToJieTa
MyJId B JaHHOHW paboTe.

6. Kax npousBonutcst 00paboTKa SKCIIEpUMEHTAIBHBIX TaHHBIX B JaHHOW padote. Kak
OTIpe/IeNIAeTCSl JIOBEPUTENbHBIM WHTEpBal CKOPOCTH W CpEIHsS KBaJpaThdeckas
MOTPEUTHOCTh OTKJIOHEHHUS MasITHUKA?

Noe 4 «Hccnedosanue epauyamenbHo20 OBUMNCEHUA MEEPOO20 meNa BOKpY2
HENnoOBUINCHOUL OCUY
1. KakoB xapakTep 3aBUCHMOCTH MOMEHTa HWHEPIMU OT PACCTOSHUS, HA KOTOPOM




CtpyKTypHBII
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KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

HAXOJWUTCSI TeNo OT ocu BpamieHusi? B mannoi pabote. [loctpoiite rpaduk stoi
3aBHCUMOCTH.

1. Kak »SKCheprMeHTanbHO OMpEeNeNseTCss MOMEHT UWHEpIHMH Tejla B JaHHOU
nabopaTopHoO# padoTe?

2. Kakue 3aKkoHBI COXpaHEHHMs NPUMEHSAIOTCS /IS BBIBOJA pACUYETHBIX (opmyn?
[Toryunte Gpopmyiy [Is pacdyeTa MOMEHTA UHEPIMHU MAasATHUKA.

3. KakoBa 3aBHCHMOCTB YIJIOBOTO YCKOPEHHS Tejla OT MOMEHTA MPUIIOKEHHBIX K HEMY
cuiI 1 MoMeHTa nHepuuu tena? IloctpoiiTe rpaduk JaHHON 3aBUCHMOCTH

4. Kak na mastHuke O0epOexa MOryT OBITh OIPEETICHBI YTTIOBOE YCKOPEHHE, MOMEHT
JIEUCTBYIOIIMUX CHJI U MOMEHT UHEPLUH?

5. Kak B pmanHOH paboTe pacCUMTHIBACTCS MOTPEUIHOCTh ONPEAETICHUS MOMEHTa
MHEPLINU TeJIa OTHOCUTENILHO MPOU3BOJILHOM OCH BpaILCHUS?

6. IIpomeMoHCTpUpPYHTE BO3MOXKHOCTH TNpUMeHeHHsI cpeasl Microsoft Excel (wnm
JIPYTOM Cpesbl) sl 00pabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 14 «Onpeodenenue nokazamens aouadamol memooom Knemana u /lezopmar
1. OOBscHUTE X0/ IKCIIEPUMEHTA U PE3yJIbTAThI pacuera.
2. HaszoBute mnpoueccsl, MPOUCXOISALIME C Ta3oM, B XOJ€ OKCIEpUMEHTa U

n300pa3uTe ux rpaduuecK.

3anumuTe ypaBHEHHS ISl BBIBOAA (POPMYJIBI TOKa3aTess aquadatol.
4. IIpomeMoHCTpUPYHTE BO3MOXHOCTH MpUMeHeHus cpenbl Microsoft Excel (wmm

JpyToii cpesibl) IUIst 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.
5. Kak B nmaHHOW paboTe MUHMMHU3HUPYETCS TOTPEITHOCTh JKCIEPUMEHTATBHBIX
TaHHBIX?

IIpuMepHBbIi IepeYeHb BONPOCOB U 3aJJaHUH 10 J1a00paTOpHBLIM padoram (2

ceMecTp)

Ne 24 «Pacwiupenue npeoena usmepeHus amnepmempa noCmoaHH020 moKa)

1. Kakxos TIPHUHIIATT JIeHCTBUS AIIEKTPOU3MEPHUTEITHHBIX npubopoB
MarHUTORJIEKTPUYECKOTO M AJIEKTPOMArHUTHOTO THUIA, NPUMEHSEMbl B JaHHOMN
pabote?

(98]
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[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

UTo Ha3bIBalOT TOKOM MOJHOTO OTKJIIOHEHHUS W HANpPsHKEHUEM MOJHOTO OTKJIOHEHHUS
IIEKTPOU3MEPUTEIHLHOTO pudopa?

Kakum 00pa3oM BKIIIOYAIOT aMIEPMETP U BOJIBTMETP B AJICKTPUUYECKYIO IETb MJIs
M3MEpPEHUsI TOKa M HanpspkeHus? I[IponeMOHCTpUpYHTE HABBIKM BKIIOUEHUS 3THX
puOOPOB B ANEKTPUUECKYIO IIETIb.

Urto Ttakoe myHT? Jlns dyero M Kak OH wucnosbiyercs? [lpoaeMoHcTpupyiite
UCIIOJIb30BAaHUE LITYHTA.

Yro Takoe mobGaBouyHOE compoTuBieHue? JIJIsi 4ero M Kak OHO HCIOJb3yeTcs?
[IpoaemMoHCTpHUpYiiTE HCIIOIB30BaHUE JOOABOYHOTO COMTPOTUBIICHHUS.
[IponemMoHCTpUpPYHTE BO3MOXKHOCTh TpUMEHEHHs cpeabl Microsoft Excel (wmum
JpyToii cpesbl) IUIst 00pabOTKH SKCIIEPUMEHTATIBHBIX JaHHBIX.

Kak B pganHoii pa0oTe MHMHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTAIBHBIX
JaHHBIX ?

No 26 «H3mepenue EmKocmu KOHOEHCAMOPO8 MOCHOGbIM MEM000M)

1.

e

UYro Takoe KOHJEHCATOP U €ro 3JIEKTPOEMKOCTh?

Kak omnpenensercs 3IeKTPOEMKOCTh IMPH MapajUIENTbHOM U IOCIEA0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB?

Kak B manHO#l paboTre mpoBepseTcs 3aKOH IMOCIEAOBATEIBHOTO U MapajuieIbHOTOo
COEIMHEHMS KOHJIEHCATOPOB?

Kaxkas u3meputenpHas cxema NpuMEHsIJIach B IaHHOK paboTe?

UYro Takoe conpoTHBIIEHNE KOHAEHcAaTopa?

[IpuBenutre BBIBOA (OpMysbl A7 OMpeneieHHs] HEU3BECTHOM EMKOCTH B
HCCIIEIyEMOU CXEME.

Ne 28 «Onpedenenue unOykmugHocmu KamywiKu u MAZHUMHOU RPOHUUAEMOCHU
peppomaznumnozo menay

1.

Kakne mnpubopsl NpUMEHSIUCh B JaHHOH paboTe Ui OIpenenvs HapaMeTpoB
IIOCTOSTHHOTO U IEPEMEHHOI0 TOKa?

2. Tlomyuute popmyny aiist pacyeTa MOJHOTO COMPOTUBIICHMS LIS IEPEMEHHOTO TOKa,
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[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

UCTIOJIb3yeMOH B IaHHOW paboTe (MM MPECTaBICHHOM MPero1aBaTesieM).

Kak ompenensiiach MHIYKTUBHOCTh KaTyIIKM B JaHHOW pabote? Kakum eme
CHOCOOOM MOYKHO OTIPENIEIUTh MHIAYKTUBHOCTD?

[IponemMoHCTpUpPYHTE BO3MOXKHOCTh TpUMEHEHus cpeabl Microsoft Excel (wmm
JpyToii cpesbl) IUIst 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

No 34 «Onpeodenenue 01unbl C6€MOBOI B0JIHbL U XAPAKMEPUCHMUK OUPPAKUUOHHOU
peuwiemKuy

1.

2.

3.
4.

KakoBbl mapameTpsl U XapakTepUCTUKH TU(PPAKIIMOHHON PELIeTKH, TPUMEHSIEMOH B
AKCIIEpUMEHTE?

[Momyunre Gpopmyny st onpeaeneHus ATUHBI CBETOBOM BOJHBI P AUDPAKIMH HA
TU(HPaKIIMOHHON PEIIeTKE.

KakoBo npakTuueckoe npuMeHeHne Au(paKIMOHHBIX PEIIETOK?

Kak B naHHOIl paboTe MUHUMHM3UPYETCS IOTPEHIHOCTh SKCHEPUMEHTAIbHBIX
TaHHBIX?

IIpuMmepHBIi epeYeHb BONPOCOB M 3aJ1aHMI 10 J1adopaTopHbIM padoram (3
ceMecTp)

Ne 42 «Onpeodenenue 2n1agHbIX KEAHMOGHIX YUCEN 6030YHCOCHHBIX COCMOAHUIL AMOMA
6000pooa»

1.

2.

3.
4,

[osicHuTe YyCTPONUCTBO M MPUHIUIT PAOOTHI CEKTPOCKOIA, UCTIONB3YEMOT0 B IaHHOU
pabore

[Momyuure dpopmyiy A ONpPEISTUHUS TTaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX
COCTOSIHUI aToMa BOIOPOJia M IPYTUX BOAOPOAOIOJO0HBIX ATOMOB

Uro Ha3bIBaeTCs IpalyupOBOYHBIM IpaduKom?

[IponemMoHCTpUpPYHTE BO3MOXKHOCTh TpUMEHEHUs cpeabl Microsoft Excel (wmm
JpyTroii cpesbl) st 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX

Ne 53 «Onpedenenue MmakcumaivHou 3IHepeuu f-uacmuy u uoeHmuukayus
PaouoaKmuEHbIX NPEnapamos)
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O11eHOYHBIE CPENICTBA

3.
4.

Kakne wu3BecTHBI pasHOBUAHOCTU OeTa-pacnana? Kakas M3 HUX Hccieqyercs: B
JTAaHHOM 3KCTIepUMEHTE?

B kakux auama3oHax HaXOJAATCS NEPUOJBI MOJIypacnaja U dHepruu Oera- pacmaaa
HPUPOIHBIX PATUOHYKIUI0B?

KaxoBbl 0CHOBHBIE 0COOEHHOCTH B3aMMOACUCTBUS OETa-4aCTHI] C BEIIECTBOM?
[IponemMoHCTpUpPYHTE BO3MOXKHOCTH TpUMEHEHHs cpeabl Microsoft Excel (wmm
JPyroii cpesbl) 1UIst 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX

JIIK-1: yMeHneM MCNOIb30BAaTh OCHOBHBIE 3AKOHBI €CTECTBEHHOHAYYHBIX JIMCUMILIMH B IPO(eCCHOHAIBLHOM 1eTeJIbHOCTH, IPUMEHATH

METOAbl MATEMATUYECCKOI'O aHAJIN3a U MOACIUPOBAHUS, TEC

OPETHICCKOI'O U IKCIIEPUMECHTAJIBLHOI'O UCCJICIOBAHUSA

3HaTh

— OCHOBHBIE 3aKOHBI (PU3UKH;

— CJIEZICTBUS U3 3TUX 3aKOHOB;

— (U3NYECKYIO CYIIHOCTb SBJICHUN U
IPOIIECCOB, MPOUCXOIAIINX B IPUPO/IE;

— (U3UKO-MaTeMaTUYECKU anmapar,
IPUMEHSIOIINICS JUIsl ONMCAaHUs 3aKOHOB
bu3uKy;

— METO/Ibl aHAJIN3a U MOAEIUPOBAHUS
CJIO’KHBIX (PH3UUECKUX MPOIECCOB;

— METO/Ibl U MOAXO/Ibl K TEOPETUUECKOMY U
9KCHEPUMEHTAIBHOMY UCCIIEI0BAHHUIO,
npUMeHsieMble B (PU3UKE U
pacnpocTpaHsoLIecs Ha Ipyrue o01acTu
3HAHUU

HepequL TCOPETUYECCKUX BOIIPOCOB K IK3aMEeHaM:

1 cemecTp

13. Kunemaruka nocTymnareabHOTo ABWKeHUs. [loHsaTHE pagnyc-BeKTOpa, CKOPOCTH
u yckopenusi. Hauanpubie ycnoBusi. [lpsmas u oOpaTHast 3a1a4u MEXaHUKU.

14. HWuepumanpHbele cucTembl orcdera. lloHATne cuibl, Macchl W UMITYJbCa.
OCHOBHOM 3aKOH TMHAMMKH MTOCTYIATEIbHOTO JBUKEHUS.

15. 3axkoHbBI coXpaHEHHMs B MEXaHMKE. 3aMKHyTas CHUCTEMA. 3aKOHbl COXpaHEHMS
MMITYJIbCAa © MOMEHTA UMITYJIbCA.

16. JlBa cmocoba omucaHusi B3auMOJEHCTBUS. JIBIKEHHUE YACTHIIBI B OJJHOMEPHOM
craniioHapHoM 1oJie. CBsI3b MEXAY CHIIOW U MOTEHIIUATBLHONU SHEPTUEH.

17. OOmee moHATHE O BOJIHAX. XapaKTepUCTUKHU Oerymeil BosiHBL. BoaHOBoe
YpaBHEHUE IIJIOCKOU BOJIHBI.

18. Iloctrymarel OiHIITENWHA. 3aMe[uieHHE BpeMeHHU. JIOpEeHLIEeBO COKpalleHHe
JHBL. PenaruBucTckrue nHBapuanTsl. IHTEpBan.

19. Makpocucrema. MukpococTtostHue u MaKpOCOCTOSIHHE
Cratuctnueckuid noaxod. [loHsTHE BEPOATHOCTH U CPEAHEN BEIIMYUHBI.

20. @yHKUMA pacnpeneseHus cilydyallHOW BelMuyuHbl. PacnpeneneHue MoiieKys IO
MPOEKIIUSAM CKOPOCTEIA.

21. Mogenp uJ€aTbHOTO rasa.

CHUCTCMBI.

JlaBnenue M Temmeparypa € TOYKM 3pEHUs
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O11eHOYHBIE CPENICTBA

MOJIEKYJISIPHO-KMHETUUECKON TEOPUH. Y PaBHEHHUE COCTOSIHUS UI€AJIbHOTO ra3a.

22. TlpoGnema HEOOPAaTUMOCTH TEIUJIOBBIX IPOIECCOB. JHTPOMHS CHUCTEMBI U €€
ceorictBa. Teopema HepHcera.

23. Cratuctuueckuii Bec MakpococTossHus. CyTh HeoOpatuMocTu. CTaTUCTHICCKUI
cMmbIci1 sHTponuu. dopmyna bonbimana.

24. T'panuupl  TPUMEHUMOCTH MOJIEIN  HAcaIbHOr0  rasa. YpaBHeHue
Ban-nep-Baansca. 30TepMBbl peanbHOTo rasa.

4  cemecTp

13. Cunel B3aMMOJAEWUCTBHA B NPHUPOJE. DIEKTPOCTaTUYECKOE I0JE. 3aKOH
Kynona. HanpspkeHHOCTB 351eKTpocTaTHYeCKOro nouist. [IpuHuun cyneprno3unuu.

14. ITorenuuman. Teopema 0  LUPKYJISLUMU  BEKTOpPAa  HAIPSKECHHOCTH
INEKTPOCTATHYECKOTO MOs. CBA3b MEXKAY HANPSKEHHOCTHIO U MOTCHIIMAJIOM.

15. Onexrpuueckuid TOK. [IIOTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTU. 3aKOH
Owma B muddepermnuansHoi Gopme.

16. EnvHas npuposa aeKTpu4eckoro ¥ MaruuTHoro nodjs. Ilone nemxymerocs
3apsiaa. [[pyHuMn cynepno3uiuuy MarHuTHBIX noJiei. 3akoH buo-Casapa.

17. [ToTok u nuUpKyJIALKSA BEKTOpa MHAYKIIMY MarHUTHOTrO noJisd. Teopema I'aycca
Y TEOPEMA O LIUPKYIISALMH.

18. 3akoH 3nekTpoMarHUTHOM mHAykuuu @Papazes. IlpaBuno Jlenna. Buxpesoe
JNEKTPUYECKOE TI0JIE.

19. Cucrema ypaBHeHHII MakcBemna kak 0000IIeHHE pa3pO3HEHHBIX SBICHHUM
JJNIEKTPUYECTBA U MarHeTU3Ma. MaTepHuanbHble ypaBHEHHUS.

20. CpolictBa  ypaBHeHMM  MakcBemna.  Ilpenckasanue — CylecTBOBaHHS
JNIEKTPOMAarHUTHBIX BOJIH.

21. Crioco6b1 momnsipu3anuu ecrecTBeHHOro ceeta. I[lpusma Hukons. Bpamenue
IUIOCKOCTH MOJISIPU3ALMA CBETA MPU IPOXO0XKACHUN 4epe3 ONTHYECKH aKTUBHYIO CPELy.

22. [Ikana 351eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOIO JMara3oHa.

[Toxazarenb NpenoMIIeHUs CPeIbl.
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23. Cxema IOnra s wHaOmonenust wuHTepdepeHIMH. BpemenHas wu
IPOCTPAaHCTBEHHASI KOTEPEHTHOCTb.

24. SBnenue mudpakuuu. Judppakums @Ppenens u Dpaynrodepa. [Ipunuun
I'toiirenca-dpenens.

HepequL TCOPETUYECCKHUX BOIIPOCOB K 3a4€TYy:

5 cemectp

17. TemnoBoe m3nmydenue tena. 3akoH Credana-bonbliMana. 3aKOH CMEIIECHUS
Buna. ['unotesa [1nanka.

18. ®oronsl. J[aBnenue ceera. KopmyckynsipHO-BOIHOBOM Ayallu3M CBETA.

19. BosHoBbIE cBOiCTBA yacTull. J[yimHa BOJIHBI e bpoiis. DkcrnepuMeHTaaIbHbIE
MIOATBEPKAECHUS TUIIOTE3bI e bpois.

20. [TpuHIMI HEOIPEETCHHOCTH. CooTHo1IEHHUE HEOIPEETIEHHOCTEN
Ieitzen6epra. OcoOeHHOCTH Tpollecca H3MEPEHUs B KBAHTOBOM MEXaHUKE.

21. ®dusnveckoe HCTOIKOBaHWE BOJH e bpoiinsa. BonHoBas dyHKums u ee
cBoiicTBa. [IT0THOCTH BEpOSITHOCTH OOHAPYKEHHS YaCTHUIIBI.

22. OcHOBHas 3aJlaya KBaHTOBOM MexaHWkH. HectanmoHnapHoe U cTanmoHapHOE
ypasHeHnue lIpénunrepa.

23. [IpoxoxaeHre dYacTUIBl 4Yepe3 TOTCHIHANbHBIA Oapbhep. TyHHEIbHBIN
s dekr.

24. [Inanerapuass Momens aroma. Iloctymarsl bopa. KBaHTOBaHuwe sHepruu
BOJIOPOJIOTIOA00HON CUCTEMBI.

25. Vpauenue Ilpenunrepa mis aroma Boaopoja. KBaHTOBaHME MOMEHTa
ummynbca. [IpaBuna otdopa.

26. CnuH s5ekTpoHa. KBaHTOBBIE UMCIIa, OMMCHIBAIOIIUE COCTOSHUE AJIEKTPOHA B
atoMe. KpaTHOCTB BBIpOKIeHUS 3HepreTndeckux ypoHeil. [Ipunnun ITaynu.

27. [TpuHIIUTT TOXIECTBEHHOCTH OJIMHAKOBBIX YacTHIl. B0O30HBI M (EepMHUOHBI.
KBaHTOBBIE pacnpeieneHus.
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28. CBo0oHbIe 37IEKTPOHBI B MeTaiie. DHeprus @epmu. 30HHAs TEOPHS TBEPBIX

TeJl.
29. Macca u 3Heprus CBsI3U aTOMHOIO spa. 3aBUCUMOCTb YIEIbHOW SHEprus

CBsI3U OT MaccoBoro yucia. OdosoueqHas MoJelp sapa.
30. Tpu Buna -pacnaga. DuepreTudeckuii cnekTp B-uactuu. Heltpuno.
31. Knaccudukammst >meMenTapHbix yacTuil. JlenTtoHsl. JIenTOHHBIHM 3apsi.
32. Anponsl. bapronHslii 3apsia. KBapkoBas MoJienb aIpOHOB.

Ymerts - pacno3HaBaTh 3(dexTuBHOE perienue | IIpumepst IK3ameHAYUOHHBIX HPAKMUYECKUX 3A0AHUIL:

oT He3(ekTuBHOrO;

— OOBSACHATH (BBISIBISATH U CTPOUTH)
TUMWYHBIC (U3NYCCKUE MOICTH  JUIs
OTIMCAHMsI PEATbHBIX MTPOIECCOB,

— BBIOMpAaTh METOJbI HCCIICIOBAHUS, C
MOMOIIBIO TPUOOPOB;

— MpUOOpeTaTh 3HAHUS B 00JIaCTH (PUBUKH,
NPUMEHUMBIE JUIS PEUICHUS WHKECHEPHBIX
3aj1ay;

- KOPPEKTHO BBIPAXKATh u
apryMEHTHPOBAHHO 00OCHOBBIBATH
MIOJIOXKEHUS IPEIMETHOM 00J1aCTH 3HAHMS.
— U3MEPATh GU3NUCCKUC BEIIUIHHBI.

— TpPUMEHATh (PHU3MUECKUE 3aKOHBI H
(GU3UKO-MAaTEeMAaTUYECKUH  ammapar B
npodhecCHOHANBHOM JeSITeIbHOCTH;
UCTIOJTb30BaTh 1754 Ha
MEKIUCIUTIMHAPHOM YPOBHE;

7. OpHOpOIHBIN CTEpKEHb Maccoi M = 5 Kr, pacloIOKEHHbI BEPTUKAIBHO,
MOXET BpallaThCsl BOKPYT OCH, MPOXOJAIIEH Yepe3 €ro BEpXHHUH KoHel. B cpemuny
CTEpKHS MOMAaJgaeT Mmyns mMaccod m = 10r, JeTsmas ropu30HTAIbHO CO CKOPOCTBIO
v = 103 M/c, 1 3acTpeBaet B HEM. ONpeIeIMTh KHHETUYECKYIO SHEPTUIO CTEPIKHS Cpasy
nocie yaapa.

8. PensTUBUCTCKUIT A7IEKTPOH MMEET KMHETHYecKyro sHepruto T, = 0,34 MaB.
Onpenenutb CKOPOCTh, ¢ KOTOPOW OH ABMKETCA. CUUTATh SHEPTHUIO MOKOS 3JIEKTPOHA
mec? = 0,511 M3B.

9. VYraexkucinslii ra3 B konuuectse v = 0,8 MoJei HarpeBaloT U300apHuecKH Tak,
4yTO ero o0béM yBenuuuBaercs B n = 3,1 pasza. Onpenenure U3MEHEHHE SHTPONHMU B
JTOM IIpOLECCE.

10. JIBa 0ECKOHEYHO JJIMHHBIX IPSIMBIX MPOBOJIA CKPEILIEHBI MO MPSMBIM YTIIOM.
ITo mpoBonam tekyt Toku [; = 80A u I, = 60A. PaccTosinue d Mex11y mpoBOIaMH PaBHO
10 cm. onpeeTuTh MarHUTHYIO HHAYKIMIO B B TOUKE, OJJMHAKOBO yJAJICHHOW OT 000X
IIPOBO/IHUKOB.

1. Koneb6atenpnslit KoHTYp uMeeT eMKOCTh C = 10 Mk®, HHIyKTUBHOCTH L = 25
MI'H 1 akTHBHOE conpoTuBieHHe R = 1 OM. Uepe3 cKoIbKO KoeOaHuil aMITUTY/1a TOKa
B 9TOM KOHTYpE€ YMEHBUIUTCS B € pa3?

12. CBer ¢ A=589HM majaeT HOPMAIbHO Ha JIU(PPAKIUOHHYIO PEIIETKY C
nepuogoM d = 2,5 mkm, coaepxkaiyro N = 10000 mtpuxoB. HailTh yrioByro HIMpUHY




CtpyKTypHBII

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

3JEMEHT
KOMITETEHIINH
TU(PPaKIHOHHOTO MAaKCUMYyMa BTOPOTO MOPSIKA.
Bnagets - HaBblKaMH  pemieHus  usndeckux [ OCHOBHBIMH OLEHOYHBIMH CPEICTBAMU IUIAHUPYEMBIX PE3YJIbTATOB 00yUEHUS JaHHOTO
3az1ay; paszzena ciayXxar J1adopaTopHble pabOThl M HHAUBUAYAJIbHBIE 331aHUS KQXKI0TO

— HaBbIKaMH PabOTHI C HIMPOKUM KPYroM
bu3ngecKkux mpuOOpoB U 000PYIOBAHNS,
— cnoco0aMH  JIEMOHCTpPAllMM  YMEHHSA
AQHAIM3UPOBATh TEOPUIO TIPU PEIICHUU
WH)XCHEPHBIX 3a71a4;

— HaBbIKAMU M METOJMKaMH 0000ILeHus
pe3ynbTaToB JKCIIEPUMEHTAILHOM
NESITEIbHOCTH,

— crnocobaMu OIICHMBAHMS 3HAYUMOCTH U
MPAKTUYECKON MPUTOAHOCTH MOTYyYECHHBIX
pe3yNbTaToB;

— OCHOBHBIMH MeETOJaMU (PU3UIECKHUX
UCCIEIOBaHU B MpOo(hecCHOHANbHOM
o0jacTd, NPAaKTUYECKUMU YMEHUSMU U
HABBIKAMU MX UCTIOJE30BAHUS;

— npodeCCHOHATBHBIM S3BIKOM B 00J1aCTH
bu3uKy;

- crocobamu COBEpPIIICHCTBOBAHUS
MpoeCCHOHANIBHBIX 3HAaHUM W YMEHHU
MyTeM UCIOJB30BaHUS BO3MOXKHOCTEH
WH()OPMAITMOHHON CPEIBI.

— METOJaMU TPOBEIACHHUS (PHU3UIECKHIX
U3MEpEeHM, pacueTra BeIUYMH, aHajIu3a
MOJTyYEHHBIX JaHHBIX;

cemecTpa.
IIpu nmpoBeaeHNM NPOMEXKYTOYHOM aTTECTALMK MIPENIOAABATENb UMEET IIPABO 3a1aBaTh
JIOTIOJTHUTEILHBIE BOMPOCHI CO CCHUTKOW Ha OTYETHI 10 JJabopaTopHbIM padotam u NJ13.

IIpuMepHBbIH epeyeHb BONPOCOB M 3aIaHUI 10 J1a0opaTOpHbLIM padoram (1

ceMecTp)

Ne I «llpumenenue 3aK0H08 coOXpanenus 01 onpeodeneHus CKoOpocmu nojiema nyauy»

7. llpuBeguTe nMpUMEpHI CUJI, JAIOLIMX pa3Hble BUIbI MOTEHIMAIbHOU sHeprun. Kakue
W3 HUX TMPUCYTCTBYIOT B JaHHOUW pabote? M3o0pa3zure cxemy SKCIepUMEHTATBHON
YCTAaHOBKH M YKQ)XKUTE€ HAa HEW CHIIbI, JCHCTBYIOIIME Ha BCE Tejla, BXOJISIIUE B
CHUCTEMY, B KaXblii MOMEHT BPEMEHH.

8. Kakue BenuuuHBI HMMEIM KUHETUYECKass U TOTCHIMaJbHAs SHEPIrUsl CUCTEMBI
«IyJs+MasTHUK» B pa3iinyHble MOMEHTHI onbIiTa? IIpencraBpTe cxeMy M3MEHEHUs
KUHETUYECKON U NMOTEHLMAIBHON YHEPTUU CUCTEMBI.

9. JIns KakuX MOMEHTOB BPEMEHU B JAHHOM JKCIEPUMEHTE MOXHO MPUMEHSTh 3aKOH
COXpaHEHHUS MEXaHUYECKOU SHEPTHH, a IS KAKUX HeJb3s U noyemy? Cxema.

10. 11 KakuX MOMEHTOB BPEMEHHU B JJAHHOM 3KCIEPUMEHTE MOXHO NMPUMEHSTh 3aKOH
COXpaHEHHUs UMITYJIbCa, a AJIsl KaKUX Hesb3s U nouemy? Cxema

11.Ucnionp3yst 3aKOHBI COXPAHEHHS MOIydnuTe GOPMYITy JJII pacueTra CKOPOCTH ToJIeTa
IyJIM B JaHHOM pabore.

12.Kak nmpousBoautTcs o0paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX B JaHHOHW padore. Kak
ONpeNeNsieTCs JAOBEPUTEIIbHBIA WHTEPBAT CKOPOCTH U CPEIHAS KBaJpaTHYecKas
MOTPEUIHOCTh OTKJIOHEHUS MAasITHUKA?

Ne 4 «HUccnedosanue epawyamenvHo20 OBUNCEHUA MEEPO020 MeNa 60KpPY2




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

- HaBbIKaMH IJIaHUPOBAHU S
HCCICI0BATCIBCKOIO mpouecca C
HCIIOJIB30BaHHUECM COBPCMCHHBIX

00pa3oBaTeNbHBIX W HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

HENnooBUIHCHOU OCU)

2. KakoB xapakTep 3aBUCHMOCTHM MOMEHTa HHEpPIUU OT PACCTOSHHUS, HA KOTOPOM
HAXOJWUTCSI Telo OT ocu BpamieHusi? B mannoi pabote. [loctpoiite rpaduk stoi
3aBHCUMOCTH.

7. Kak »SKCHepuMEHTaJIbHO ONpEAEseTCs MOMEHT HWHEepUUH Tejla B JaHHOM
nabopaTopHo# padoTe?

8. Kakue 3aKkoHBI COXpaHEHHMsS MPHUMEHSIOTCS Ul BBIBOJA pacueTHBIX (opmyn?
[ToryunTe Gpopmyiy [jIsl pacyeTa MOMEHTa UHEPIMHU MAaATHUKA.

9. KakoBa 3aBHCHMOCTB YIJIOBOTO YCKOPEHHsI Tella OT MOMEHTa IMPUII0KEHHBIX K HEMY
cui 1 MoMeHTa nHepuuu tena? IloctpoiiTe rpaduk JaHHON 3aBUCHMOCTH

10. Kax na mastHuKe OOepOeka MOTyT ObITh ONPEIEICHBI YTI0BOE YCKOPEHNUE, MOMEHT
JIEUCTBYIOIIUX CHJI U MOMEHT UHEPLUH?

11. Kak B maHHOW paboTe pacCUUTHIBACTCS IOTPEIIHOCTh ONpEICNICHUS MOMEHTa
MHEPLNHU TeJIa OTHOCUTENIbHO MPOU3BOJILHOM OCH BpaILCHUS?

12. TIponeMoHCTpUPYHTE BO3MOXKHOCTh TNpUMeHeHHsI cpensl Microsoft Excel (mnm
JIPYTOM Cpefibl) IuTsl 00pabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 14 «Onpeodenenue nokazamens aouadamol memooom Knemana u /lezopmar
6. OOBsICHUTE X0 DKCIIEPUMEHTA U PE3yJIbTAaThl pacuera.

7. HazoBure mnpouecchl, TPOUCXOASIIME C Ta30M, B XOAE OKCIEPUMEHTA U
n300pa3uTe ux rpaduuecKH.

3anumuTe ypaBHEHHS ISl BBIBOAA (POPMYJIBI TOKa3aTess aquadatol.

9. IlpomeMoHCTpUpPYHTE BO3MOKHOCTHh puMeHeHus1 cpeasl Microsoft Excel (wm
JpyToii cpesbl) IuIst 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

10. Kak B nmaHHOW paboTe MMHMMHU3HUPYETCS TOTPEITHOCTh IKCIEPUMEHTATBHBIX
JTaHHBIX ?

IIpumepHBbIi HepeYeHb BONPOCOB M 3aJ]aHUH 10 J1a00paTOpPHBLIM padoram (2

ceMecTp)

Ne 24 «Pacwiupenue npeoena usmepeHus amnepmempa noCmoaHH020 moKa)

8. Kaxkon TPHUHIIATL JEHCTBUS HJIEKTPOU3MEPUTEIBHBIX npubOpoB

@




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

MarHUTORJIEKTPUYECKOTO U DJIEKTPOMAarHUTHOTO THIA, MPUMEHSEMbl B JIaHHOU
pabore?

9. Yt0 Ha3bIBAIOT TOKOM IIOJHOI'O OTKJIOHEHHS U HANPSYKEHUEM IOJTHOIO OTKJIOHEHMS
3EKTPOU3MEPUTEIHLHOTO pudopa?

10. Kakum 006pa3om BKIIIOYAIOT aMIIEPMETP M BOJBTMETP B 3JCKTPUUECKYIO LIENb IS
M3MEpPEHUsI TOKa W HanpspkeHus? I[IpoaeMOHCTpUpYyHTE HABBIKM BKIIOUEHUS 3THX
puOOPOB B ANEKTPUIECKYIO 1IETIb.

I11.Yto Takoe myHT? Jlns bero M kKak OH wucnosbiyercs? I[lpoaeMoHcTpupyiite
MCIIOJIb30BaHUE IIIYHTA.

12. Yto Takoe moOGaBouHOEe compoTuBiecHUe? [l 4ero m Kak OHO HCIOJIB3YeTCs?
[IpogeMoHCTpUPYHTE UCIIONB30BAaHUE JOOABOYHOTO CONPOTUBIICHUS.

13. IIpogeMoHCTpUpYHTE BO3MOXXKHOCTH TpuMeHeHus: cpenbl Microsoft Excel (umm
JpyTroii cpesbl) IUIst 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

14. Kak B maHHOW paboTe MUHUMH3UPYETCS TIOTPEIIHOCTh SKCIEPUMEHTATBHBIX
TaHHBIX?

No 26 «H3mepenue émKocmu KOHOEHCAMOPO8 MOCHOGLIM MEM000M)

7. Urto Takoe KOHJEHCATOP U €ro 3JIEKTPOEMKOCTh?

8. Kak ompenensercs 3IeKTPOEMKOCTh IMPH MNapajuIeIbHOM U IOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB?

9. Kak B maHHOW paboTe MpOBEpsETCS 3aKOH MOCIEAOBATEIIBHOTO M IMapajuIeIbHOTO
COEIMHEHUS KOHJIEHCATOPOB?

10. Kakas uamepurenpHas cxeMa IpUMeEHsIach B JaHHOU paboTe?

11. Yro Takoe conpoTUBiIEHNE KOHAEHCAaTOpa?

12. TlpuBeaute BBIBOA GOPMYJIBI ISl ONPEACICHHS HEU3BECTHOW EMKOCTH B
HCCIIEIyEMOU CXEME.

Ne 28 «Onpedenenue unOykmugHocmu KamywiKu u MAZHUMHOU RPOHUUAEMOCHU
peppomaznumnozo menay
5. Kakue npuboOppl NpUMEHSINCh B JaHHOM paloTe A Oompenenus MapaMmeTpoB




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

IIOCTOSIHHOT'O U IEPEMEHHOI0 TOKa?

[ToryuuTe Gpopmyny Ui pacueTa MOJIHOTO COMPOTUBIICHUS 1IETH IEPEMEHHOTO TOKa,
UCTIOJIb3yeMOH B IaHHOW paboTe (MM MPECTaBICHHOM MPero aBaTesieM).

Kak ompenensiiach MHIYKTUBHOCTh KaTyIIKM B JaHHOW paborte? Kakum eme
CIOCOOOM MOYKHO OTIPENIEIUTh MHIYKTUBHOCTD?

[IponemMoHCTpUpPYHTE BO3MOXKHOCTH TpUMEHEHHs cpeabl Microsoft Excel (wmm
JpyToii cpesbl) IUTst 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

No 34 «Onpeodenenue 01unbl C6€MOBOI B0JIHBL U XAPAKMEPUCHMUK OUPPAKUUOHHOU

peuwemku)

5. KakoBbI mapameTpsl ¥ XapakTepUCTUKH TUPPAKIMOHHON PEHIeTKH, TPUMEHSIEMOH B
AKCIIEpUMEHTE?

6. Ilomyuure Gpopmyny A ONpeAeTIeHHs JUIMHBI CBETOBOW BOJHBI MpU AU(paKIUU HA
TU(HPaKIIMOHHON PEIIETKE.

7. KakoBo mpakTHueckoe NpuMeHeHne AU(PaKIIMOHHBIX PEIIETOK?

8. Kak B panHOW paboTe MHHHUMHU3HPYETCS IMOTPEIIHOCTh ASKCIEPUMEHTAIBHBIX

TaHHBIX?

IIpuMmepHBbIi IepeYeHb BONPOCOB M 3a1aHMI 10 J1adopaTopHbIM padoram (3
ceMecTp)

Ne 42 «Onpeodenenue 2n1agHbIX KEAHMOGHIX YUCEN 6030YHCOCHHBIX COCMOAHUIL AMOMA
6000pooa»

5.

6.

[osicHuTe YCTPONUCTBO M MPUHIUIT PAOOTHI CEKTPOCKOIA, UCTIONB3YEMOT0 B TaHHON
pabore

[Momyunre dpopmyiy A ONpPEISTUHUS TTaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX
COCTOSIHUI aToMa BOIOPOJia M IPYTUX BOAOPOAOIOJO0HBIX ATOMOB

Uro Ha3bIBaeTCs IpalyupOBOYHBIM IpauKkom?

[IponemMoHCTpUpPYHTE BO3MOXKHOCTH TpUMEHEHHs cpeabl Microsoft Excel (wmum
JPyroii cpesbl) 1UIst 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yabTaThl O0y4eHUs

O11eHOYHBIE CPENICTBA

No 53 «Onpeodenenue maxkcumanvHoul IHepeuu f-uacmuy u udeHmMuukayus

PAOUOAKmMUBHBIX NPENAPAM 06

5. Kakue wu3BecTHBI pa3HOBHIHOCTH Oera-pacnana? Kakas w3 HUX wHccieqyercss B
JTAHHOM 3KCTIepUMEHTE?

6. B kakux quama3oHax HaXOAATCS MEPUOJBI MOJIypacnaja U dHepruu Oera- pacraaa
MPUPOJHBIX PAIUOHYKIUIOB?

7. KakoBbI OCHOBHBIE OCOOEHHOCTH B3aHMMOACHCTBUS OETa-4aCTHIl C BEIIECTBOM?

8. TlpomemoHCTpUpYHTE BO3MOXKHOCTh NpuUMeHEeHHs cpeasl Microsoft Excel (wmm
Jpyroii cpesibl) 1uIst 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX




0) Ilopsanok mpoBeeHHUsI MPOMEXKYTOYHON ATTeCTAlMH, MOKA3aTeJIM U KPUTePUH
OlleHUBAHMSA:

CornacHo y4yeOHOMY IUIaHY BHJAMH HPOMEXKYTOYHOM AaTTECTallMd MO TUCIHILIINHE
«Du3ukay SBISIOTCS JBa 5K3aMeHa W 3a4eT. DK3aMEHbl IMPOBOJATCS B YCTHOW ¢opme Mo
9K3aMEHAIIMOHHBIM OWJIeTaM, Ka)JbIi M3 KOTOPBIX COJEPKUT ABa TEOPETUYECKUX BOIMPOCA U
OJIHO MpaKTUYECKOe 3a/1aHue (3amauy). TeopeTrueckne BOMPOCH MMO3BOISIOT OLIEHUTh YPOBEHBb
YCBOCHU 06y‘-IaIOH_II/IMI/IC$I 3HaHHﬁ, a IMPAKTUYCCKUC 3a1aHus BBIABIIAKOT CTCIICHDb
c(hOPMUPOBAHHOCTH YMEHHH W BIAJcHUN. 3a4yeT TPOBOIUTCS B BHUAE COOECEAOBAHHS IO
TEOPETHUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIICHKY «OTJMYHO» (5 0a/I0B) — 00yUaronuiicss AEMOHCTPUPYET BHICOKUI YPOBECHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHUecKoe M TJyOOKOoe 3HaHue
y4eOHOTro MaTepuasa, CBOOOJHO BBIMOJHAET IMPAKTHUECKHE 3aJaHHs, CBOOOIAHO ONEpUpPYET
3HAHUSAMHU, YMEHUSIMHU, TPUMEHSET UX B CUTYallUsIX MOBBILICHHON CJII0KHOCTH.

— Ha OIICHKY «Xopomo» (4 6amna) — oOydJarouuiicss JeMOHCTPUPYET CPEIHHA YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HAYUTENbHbIE OUTMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU BBITOJHEHUH MPAKTUYECKUX 3a/1aHUM,
NepeHoce 3HaHUI U YMEHHI Ha HOBbIE, HECTaHJAPTHBIE CUTYAlIUH.

— Ha OIEHKY «YyIOBJIETBOPUTEIbHO» (3 Oamna) — oOydaromuiics IEeMOHCTPUPYET
MOPOTOBBIM YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIUI: B X0J/i€ KOHTPOJBHBIX MEPONPUSITUN
JOMYCKAIOTCS OUIMOKM, TPOSIBIISICTCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
OOy4alolUICS HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS NpPU ONEPUPOBAHUM 3HAHUSMU U
YMEHMSIMU [IPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OIICHKY «HeYJAOBJETBOPUTEILHO» (2 Oamna) — oOydyaromuicss JAEMOHCTPUPYET
3HaHus He Oonee 20% TEOPETUYECKOro Marepuania, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET NIOKa3aTh UHTEIJIEKTya IbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYIO0BJIeTBOPHUTEeIbHO» (1 Gamr) — oOyyaromuiicss He MOXKET MOKa3aTh
3HaHHWA Ha YpPOBHE BOCIPOU3BEACHHS U OOBACHEHUS HUHPOpMAIMU, HE MOXET I[10Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKY PEILIEHUS IPOCTBIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OLICHKY «3a4TeH0» (3-5 0amioB) — 00yJaromuiicss MoKa3pBaeT CHOPMUPOBAHHOCTh
KOMIIETEHIINH, HaJu4ue TBEPJbIX 3HAHUI MPOrpaMMHOI0 MaTepuaia, TpaMOTHOE U JIOTHYECKOe
U3IIOKEHHWE MaTepuana TIpU OTBETe, JOMYCKAIOTCS HE3HAYHTEIbHBbIC OINUOKU, YBEPEHHO
UCIpaBIIIeMble MOCJE JAONOJHUTEIBHBIX BOIPOCOB, MPAaBUIbHbIE JEUCTBUS MPHU JEMOHCTPALUU
YMEHUI U HAaBBIKOB.

— Ha OIIEHKY «He 3a4yTeHo» (1-2 Oamna) — oOydJaroIMiics TTOKa3bIBAET, YTO PE3yJbTaT
oOydeHHUsl HE NOCTHTHYT, KOMIIETEHIIMN HE C(HOPMUPOBAHBI, HE MOXKET MPEABSIBUTH 3HAHUS HA
YpOBHE BOCTIPOU3BEACHUS U 00BsICHEHHUS MH(OPMAIIUH, JTaXkKe C IIOMOILBI0 HAaBOJIAIIUX BOIIPOCOB,
HE CIOCOOCH MPOJIEMOHCTPUPOBATH YMEHUS M HABBIKH MPH PEIICHUH MPOCTEHIIINX 3a/a4.



